CHAPTER 1

Introduction 

Why study nutrient management?
The need for learning and understanding soil nutrient management parallels the evolution of society on local, national, and worldwide scales because of the need to provide food for ever increasing populations.  In ancient times, as communities developed and grew, food had to be gathered farther and farther from population centers.  Improved cultural practices, that could increase the supply of food, would be implemented whenever their cost was less than that for transporting food from greater distances.  

Ancient civilizations learned the value of cultivating the soil, planting seeds of the crops they harvested, and that irrigation could greatly increase food produced locally.  Each new cultural practice raised the level of food production to a new plateau until the next breakthrough was discovered.  Increasing populations needing to be fed would fuel interest in finding and developing new practices to improve food supplied.

Though much more complex than this simple presentation, these relationships continue to stimulate interest in improved soil nutrient management today as world population grows. 

What is the growth in population and is there enough food?

The current era marks a point of most rapid world-population growth (Fig. 1.1).  Most of the growth will occur in developing countries that do not have the technology or management resources to provide the necessary increases in food supplies.  A majority of population growth occurs in metropolitan regions, where food is not produced.
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Figure 1.0.  Estimated changes in world population with time.

Current worldwide food supplies are estimated to be more than adequate at about 2,500 to 3,000 calories per day per person.  Nonetheless, hunger is still quite common in developing countries because of the lack of resources to purchase and/or redistribute available foodstuffs.  

While some experts believe food production will continue with abundance to meet the demands of population growth, the technologies that will cause this to happen have yet to be identified.  One important fact remains--soils have finite reserves of the nutrient elements essential for plant growth.   As these nutrients become depleted, by crops that are harvested and shipped for use in other regions, crop yields and food supplies ultimately decrease.  This loss of plant nutrient elements from the soil cannot be overcome by genetically engineered new varieties, different tillage systems, new pesticides or more water.  When soil nutrient depletion occurs, it will be important to identify which of the 13 plant food elements supplied through the soil are deficient, and how to most effectively correct the deficiency.  

Terror and Food Production

Today, terrorism is on the rise, with the roots of the terror embedded in different causes (religious, ethnic, etc.).  What is clear is that in some countries, many die due to starvation and/or malnutrition while in other countries starvation and malnutrition are virtually non existent.  If proper food, clothing, water, and shelter could be provided to the entire human population throughout the world, would there be terrorism?  If terrorism is to decrease, developed countries will simply have to share more of their resources with the developing world.  Does this mean that the standard of living will decrease in the developing world?  If the developing world is sharing more of their resources, then yes, it will mean that the standard of living will decrease, however, decreased terrorism is likely worth it.  Increased food production, and the efficiency at which it is produced has never been more critical.
How are nutrients managed for non-food plants?

Growth and management of plants for non-food purposes is increasingly important in affluent societies.  These plants exist to improve the quality of life of those who can afford them.  Examples include flowers, trees and shrubs, and turf grasses.  As an integral part of outdoors-athletic fields and courses, the production and maintenance of turfgrass has become an important industry in the USA.  An increase in golf courses and golfers relates directly to the amount of money and leisure time available to people in our society.  Trees, shrubs and flowers are an important component of affluent societies, although greenhouses and nurseries are far fewer in number than farms and grocery stores.   

Students of Soil Nutrient Management will find that the concepts and principles of managing soil nutrient availability are similar for all plants. It follows that if these similarities are well understood, then the exceptions to them are easier to recognize and adjust to when encountered. Historical and current concerns for soil nutrient management focus on food production, and the major foodstuffs continue to be cereal grains (wheat, rice, and corn).  Consequently, many of the examples of plant response to nutrient availability will come from research and observations with cereal grain plants grown in the Central Great Plains.

Does soil nutrient management impact the environment?

The concern for protecting, maintaining, and improving the environment is a luxury only affluent societies can afford to act upon.  Population growth, and producing the food to sustain it, has a large impact on the environment.  As example, soil erosion and sedimentation in the US surely increased several fold when the more than 100 million acres that are now farmland were first converted from forest and native grass by cultivation.  

Nutrient management does impact the environment because everything that is alive and grows has a nutrient requirement similar to that of the plants we are managing for food and non-food benefit.  The greatest concern has been for the impact of excess nutrients in the environment, particularly nitrate-nitrogen (NO3-N) in excess of 10 ppm in drinking water, and water-soluble phosphate levels that promote algae growth in surface water.  The challenge in nutrient management is to provide adequate, but not excessive, availability of nutrients to achieve the yield (food crops), growth rate (turf), and appearance (ornamentals) of plants we manage.

What is our general knowledge of nutrient management?

A common misunderstanding about soil nutrient availability it that “dark colored, organic rich soils” are fertile.  Surely this was generally true for soils when they were first cultivated because the organic matter content was a “summary result” of many years of plants successfully growing and depositing the nutrients they used back in the surface soil.  As a consequence, the surface soils became more fertile and productive as time went on.  However, cultivation and harvest of plant materials from the soil gradually depleted essential nutrients to the point that many “dark colored, organic rich soils” are now lacking in one or more of the essential plant nutrients. 

Many people have contributed to our current understanding of plant growth and soil nutrient availability.  While some of the earliest workers were not entirely correct in their conclusions, they left us with important, time-tested, truths about how plants respond to soil nutrients.

Early investigators searched for the “elements of plant growth” and related plant growth to the most obvious components of there own environment, earth, sun, fire and water.  Correct early observations included the understanding that adding plant-remains to “poor” soil, either as ash of burned plants or as manure from animal digested plants, would improve plant growth.  An early mystery for investigators was just how were plants able to absorb or take in the things they needed for growth.

Water, the sole nutrient.  

An Englishman, van Helmont (1577-1644), planted a 5-pound willow tree in a pot containing 200 pounds of soil. After five years he found the tree weighted about 170 pounds and the soil still weighted about 200 pounds.  Quite naturally, he concluded that plants obtained their nutrients from water (since that was the only thing he had added in the five years). 

Earth for plants.

Jethro Tull (1674-1741) observed that plants grew better if the soil they were growing in was “pulverized”.  He is credited with the invention of the cultivator and grain drill.  Observing plants grew better in cultivated soil, he concluded the benefit of cultivation was to pulverize the soil and make it a “pabulum for the lacteal mouths of roots”.  His conclusion was wrong, since we now know plants do not ingest soil particles, but his contribution of the cultivator and drill were significant. 

Air, water, and elements from soil.

Justis von Liebig (1803-1873), a German investigator considered by many to be the “Father of agricultural chemistry”, is credited with correctly concluding that plants obtained their carbon (C) from carbon dioxide (CO2) in the atmosphere and hydrogen (H) and oxygen (O) from water (H2O).  He also suggested that phosphorus (P) was necessary for seed formation and that alkaline metal elements were necessary to neutralize plant acids.  He incorrectly promoted the notion that plants absorb all the ions in soil water indiscriminately and excrete what they don’t need.  We now know that plants preferentially absorb needed ions, but not at the complete exclusion of unnecessary ions.

von Liebig postulated that the growth or yield of a plant would be directly proportional to the most limiting growth factor, even if several other growth factors might be limiting to a lesser degree.  His “Law of the Minimum” is often illustrated (Fig. 1.2) as a water barrel made up of different length barrel staves.  Each stave represents the existing level of a growth factor, such as light, heat, nutrients, etc.  The level of water in the barrel (yield) is limited to the height of the shortest barrel stave (most limiting growth factor).
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Figure 1.2.   von Liebig’s Law of the Minimum concept as illustrated by a water barrel.

Agricultural Experiment Stations

One of the earliest efforts to maintain a “field laboratory” for the purpose of conducting scientific research to improve our understanding of how plants grow and interact with the soil occurred in England in 1843 with the establishment of the Rothamsted Experiment Station.  Two scientists, Lawes and Gilbert are credited with this effort.  They concluded from some of their work that plants needed both phosphorus (P) and potassium (K), and that non-legumes needed nitrogen (N). They showed that the benefit of fallow (cultivating, but not growing a crop for one season) was from improved N availability and that soil fertility could be maintained by addition of chemical fertilizers.

In 1862, shortly after the Rothamsted station was started, the US congress passed the Morrill Act and established the Department of Agriculture.  This legislation provided for Land Grant Universities in every state.  These universities, and the associated agricultural experiment stations, were instrumental in the continued search for, and improved understanding of, soil fertility.

How do plants respond to growth factors?

The general growth of plants over time is illustrated in Figure 1.3.  Initially there is little growth as the plant is in the seedling stage and largely dependent on nutrition from reserves in the seed.  As leaves develop and capacity to capture sunlight and photosynthesis increases, there is a rapid increase in growth or biomass.  Growth diminishes as the plant enters the reproductive phase and begins seed development, stopping with full maturity.  Growth (G) may be expressed as a function of each growth factor (x) by

G = f (x1, x2, x3,….., xn)






[1]

Theoretically, if the precise cause and effect relationship of each growth factor is known, then the growth response to each factor can be mathematically predicted.  These mathematical expressions, or models, can be useful in management of plants when the growth factors can be controlled.  Our use of fertilizers is an example of how we might manage nutrients as a growth factor, and in turn, plant growth.
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Figure 1.3.  General growth of plants over time.

How do growth factors interact?


Whenever a growth factor is limiting, it tends to lessen the plant’s need for other growth factors.  For example, when cool weather limits plant growth there is less demand by the plant for nutrients and water.  On the other hand, whenever two or more growth factors are limiting and one of these is input at an adequate level there will be increased demand for the other growth factors (Fig. 1.4 and 1.5).
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Figure 1.4.  Effect of increasing one growth factor on demand or use of another (nutrients)

When a limiting growth factor, such as water, is removed by installing an irrigation system it will generally improve plant response to fertilizer used to correct nutrient deficiencies that are also limiting growth (Fig. 1.5).
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Figure 1.5.  Improved yield response to fertilizer when yield-limiting water is made available.

It is important to keep in mind that increasing the level of a growth factor will only cause an increase in yield if the growth factor was initially deficient.  It is also worth noting that in undisturbed natural ecosystems, species diversity is a reflection of each species ability to exist in an environment that is a product of all growth factors and their interacting affects. 
What are some useful, general models for nutrient management?

Two of the most useful models, or concepts, relating plant growth to soil nutrient availability have been provided by the German scientist Mitscherlich, and the US scientist Bray.  

Mitscherlich law of diminishing returns.

In 1906, E.A. Mitscherlich published work showing yields diminished more with each added increment of a growth-limiting factor.  Mitscherlich expressed the relationship mathematically as











    

dy/dx = (A - y) c





[2]

Where:




 dy/dx is the change in yield (y1 from an increment (x) addition of a single limiting growth factor, or nutrient.


A is the maximum yield when all growth factors are at their optimum.


y is the yield initially or from the last addition of the limiting nutrient.


c is a proportionally constant or efficiency factor.

Mitscherlich stated that if a growth factor is deficient (not necessarily the most limiting as identified in Liebig’s “Law of the Minimum”), increasing the level of the growth factor present can increase yield.  The yield increase will be proportional to the difference between maximum yield obtained by adding the growth factor and yield at the given level of the growth factor.  When the deficient growth factor is first added, the difference in yield without any deficiency (A) and yield (y) supported by the current level of the growth factor is at its largest value (Fig. 1.6).  This difference, A-y, becomes smaller with each addition of the growth factor.

Because the crop response was always less from each successive increment of growth factor, the relationship was also referred to as the “Law of diminishing returns”.  This simply means that if a growth factor is limiting, growth response will be greatest for the first increment added and least for the last increment added (Fig. 1.6).  This is not unlike our response to satisfying a hunger for ice cream or a thirst for water.  The first spoonful of ice cream or swallow of water will usually be the most satisfying.  Each additional spoonful of ice cream or swallow of water will be less satisfying than the previous, until at last there is no satisfaction from additional ice cream or water. 
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Figure 1.6.  Mitscherlich response showing diminishing response from successive incremental additions of a growth factor or nutrient.


Investigators also found that the Mitscherlich response could be used to describe yield, at any deficient level of a growth factor, as a percentage of the maximum yield possible.  When this is done, the level of the deficient growth factor can be expressed as a percent sufficiency level as illustrated in Figure 1.7 and Table 1.1.  
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Figure 1.7.  Mitscherlich response in terms of percent sufficiency of a growth factor or nutrient.

From the example of this figure, we can see that without any external inputs of the growth factor x, the yield is about 50 % of maximum.  Therefore, we can say that whatever the level of the growth factor when it is present at the x0 amount, it is only about 50 % sufficient.  The x1 level of growth factor is about 70 % sufficient, the x2 about 80 %, the x3 about 85 % sufficient, and so on.  Again, we see the “diminishing returns” response, as the increase in each percentage sufficiency is less (e.g. 20, 10, and 5) as the level of growth factor increases.  The Mitscherlich type response model is also referred to as the “Percent Sufficiency Response” or more commonly as the “Percent Sufficiency Concept”.  This type of response has been found to fit the response of many crops to nutrients that are immobile (do not easily move with water) in soil.

How does the Mitscherlich Sufficiency Concept work in practice?

An example of how the Mitscherlich Sufficiency Concept is applied to plant growth-nutrient management situations is illustrated by considering the following hypothetical data for wheat grain yields as influenced by available soil phosphorus (P) (Table 1.1).  Here, soil test P (STP) is expressed as pp2m, which is approximately equal to pounds per acre, and yield is in units of bushels per acre.

Table 1.1.  Relationship of wheat grain yield, soil test P and percent sufficiency of soil P.

	Yield (bu/acre)
	Soil Test P (pp2m)
	Percent Sufficiency

	10
	0
	25

	18
	10
	45

	32
	20
	80

	36
	40
	90

	40 
	65
	100

	40
	90
	100



Grain yields would have been obtained from areas of a field that had soil test P levels as shown in the second column and available soil P would have been the only growth-limiting variable.  Percent sufficiency of soil test P could then be calculated (column three) by dividing the yield at a deficient P level by the yield when P was not deficient.  P was not deficient at soil test levels of 65 or above because the soil test level of 90 did not yield any more than the soil test of 65 (both had yields of 40 bu/acre).  By dividing the yield of 10 by the yield of 40, we find that the soil test of zero is 25 % sufficient.  In other words, even though the soil extractant is unable to find any P in the soil, the plants are able to find 25 % of what they would need to produce the optimum yield obtained if P were not deficient at all.  The yield of 18 bu/acre is from a part of the field where the soil test P was 10, and we find by dividing 18 by 40 that this soil test is 45 % sufficient in providing adequate P for optimum yield.

How does this help in the “real world”?

By using this relationship of soil test P and percent sufficiency of soil P, we can estimate the impact of growing plants in a P deficient environment if we have some reliable estimate of maximum yield.  Most experienced crop or plant managers have some knowledge of what a realistic yield goal or yield maximum for the growing environment should be.  If the yield maximum is 50 bu/acre and the soil test P is 30, then the yield without added P will be 85 % of 50, or 42.5 bu/acre (soil test P of 30 is 85 % sufficient).
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Figure 1.8.  Relationship of soil test P and soil sufficiency of P for winter wheat grain (hypothetical).

Bray “Nutrient Mobility Concept

In 1954, the US scientist Bray proposed that plant response to availability of soil nutrients should be strongly influenced by how easily the nutrient is moved with water in the soil.  He considered nutrients as relatively mobile or immobile in the soil.  On that basis, he stated that as the mobility of a nutrient in soil decreases the amount needed in the soil increases from a value equal to the product of maximum yield and optimum plant composition to a constant.  In other words, for a nutrient that is 100% mobile the amount required is simply a product of yield and plant composition.  

Bray’s mobility concept was a combination of the Mitscherlich percent sufficiency concept and Liebig’s Law of the Minimum. Bray showed that Liebig’s Law of the Minimum concept applied for mobile nutrients like NO3-N, and that Mitscherlich’s percent sufficiency concept worked for immobile nutrients like P and K.  For example, in Liebig’s theory of plant response, if all nutrients were adequate except one (only one short stave in the barrel), then yield would increase in direct proportion to increasing the availability of the deficient nutrient (straight-line response).  

Bray illustrated (Fig. 1.9) the difference in how plants extracted mobile and immobile nutrients from the soil by showing that mobile nutrients would be extracted from a large volume of soil (root system sorption zone) and immobile nutrients from a much smaller volume of soil (root surface sorption zone).  
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Figure 1.9.  Absorption of mobile nutrients from a large volume of soil and immobile nutrients from a small volume of soil.

Bray’s concept of how plants responded to soil nutrient availability could be represented as a straight-line response for a nutrient that is 100% mobile in the soil and a curvilinear response for relatively immobile nutrients (Fig. 1.10).  Complete mobility probably does not exist in soils, except for water itself, which is an important consideration.  Nutrients, other than water are only 100 % mobile when made available to plants growing in a hydroponics (no soil) situation.
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Figure 1.10.  Bray’s concept of plant response to nutrients that were mobile and immobile in the soil.

How does Bray’s concept apply in practice?

Bray’s mobility concept is extremely useful to our understanding of how to manage soil nutrients.  When plants are grown close together, as in an intensive agriculture, it becomes clear that the volumes of soil that each plant extracts mobile nutrients from may overlap while soil volumes supplying immobile nutrients for plants do not (Fig. 1.11).
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Figure 1.11.  Plants growing relatively close to each other will compete for mobile nutrients in a volume of soil where the root sorption zones of each plant overlap (shaded area).

What is the impact of among-plant competition for mobile nutrients in the “real world”?

Plants will be competing among each other for mobile nutrients if they are spaced close enough together. This implies that as cropping systems increase yield by planting more densely, there will be a direct increase in demand by the crop for the mobile nutrient(s).  In other words, if both plants are going to grow normally in Figure 1.11, it will be necessary to add more of the mobile nutrient to eliminate the competition among plants. This simple illustration shows clearly that as yield goals are increased there will be a direct, proportional increase in requirement for mobile nutrients.

What is the impact of among-plant competition for immobile nutrients in the “real world”?

From Figure 1.11 we see that even when plants are growing close together there is no competition among plants for extracting immobile nutrients from the soil.  This is because the plant root is extracting immobile nutrients from an extremely small volume of soil, often only the soil within a millimeter or two from the root surface.  As plants grow, they obtain additional supplies of an immobile nutrient by developing more roots that will explore new volumes of soil.  However, even with a large number of hair-roots developing for each plant, there is seldom found any common soil volume being explored by hair-roots of adjacent plants.  Instead, immobile nutrients are usually extracted from only a fraction of the total surface soil volume.

In practice, if a soil is 100 % sufficient in supplying an immobile nutrient for a dry-land crop yield goal of 60 bushels corn per acre, then it will also be 100 % sufficient if the field is irrigated and the yield goal can be increased to 180 bushels per acre.  Although the increased yield goal and production under irrigation will extract more of the immobile nutrient, it did not cause competition among plants for the nutrient.  Similarly, if the immobile nutrient were only 80 % sufficient, without correcting the deficiency in the dry-land production system the maximum yield possible would have been only 48 bushels per acre (60 x 0.80).  Without correcting the deficiency of immobile nutrient under irrigation the maximum yield would be 144 bushels (180 x 0.80). 

What are the combined effects of mobile and immobile nutrient deficiencies?

The most limiting of the mobile nutrients will determine the maximum possible yield (as in Liebig’s “Law of the Minimum”).  Deficiencies of immobile nutrients reduce the potential yield of a site, or field, by a “percent sufficiency” factor, and identify the ultimate potential yield.  In non-irrigated production systems, water is usually the most limiting mobile nutrient (hydrogen) source.  For example, suppose an environment will support a yield of 5 ton per acre of forage and all nutrients are adequate except one mobile nutrient and one immobile nutrient.  If the amount of mobile nutrient present will only support a yield of 3 ton, then 3 ton per acre becomes the maximum possible yield.  If the immobile nutrient were present at a 75 % sufficiency level then the “adjusted” (both nutrients deficient) maximum possible yield would be only 75 % of 3 ton, or 2.25 ton.  Correcting only the mobile nutrient deficiency would raise the possible yield to 3.75 ton (5 ton x 0.75) and correcting only the immobile nutrient deficiency would raise the possible yield to 3 ton (3 ton x 1.00).

When two immobile nutrients are deficient, the expected yield will be the product of their percent sufficiencies times the maximum possible yield.  For example, if one immobile nutrient is 90 % sufficient and another is 80 % sufficient, their combined effect will be that the expected yield will be 72 % (.90 x .80) of the maximum possible yield.

What kinds of models are used to describe yield response to nutrients today?

Models used by scientists and general agronomists today are often simple mathematical expressions of yield in relation to nutrient availability, but may also be very complex.  The simple models are created using correlation-regression analysis that results in output of a regression equation, or model.  Examples of these models are illustrated by considering simple linear and polynomial models.  

What is a linear response model?

The linear response is described by the general expression

y = a + bx






[3]

where y is yield, a is a constant (y-intercept), b is the slope of the line (unit change in y with a unit change in x), and x is the level of nutrient input.  This response is illustrated in Figure 1.12.
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Figure 1.12.  Linear crop response to nutrient availability.  Average (1994-98) wheat grain response to nitrogen fertilizer at Lahoma, OK.

The linear response model would be expected to describe plant response to nutrients that are mobile in the soil, according to Bray’s mobility concept.

What are polynomial models?

Polynomial models have two or more terms where a constant (like the slope in the linear model) is multiplied times the value representing the level of available nutrient.  A simple algebraic polynomial is the quadratic equation 

y = a + b1x + b2x2





[4]

where the terms are similar to those defined for the linear model.  In this model, there are two coefficients (b1 and b2).  These coefficients describe the slope of the line, which is not constant, but instead changes with change in the value of x.  The magnitude of the value for b1 identifies how strong yield responds linearly to the nutrient.  Plant response to nutrient availability, described by a quadratic model, is illustrated in Figure 1.13.

[image: image27.wmf]y = 0.064x + 119.785

R

2

 = 0.953

0

50

100

150

200

250

-600

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

Net P2O5 Input

Soil Test P (M-3)

Figure 1.13.  Quadratic crop response to nutrient availability.  Wheat grain response to nitrogen fertilizer at Lahoma, Oklahoma averaged over 28 consecutive production years.

Note that scientific notation is used in the mathematical expression of the model.  Thus the squared term, -2.06E-03x2 can also be written as -0.00206x2.  There are many types of models that can be fit to yield-response data, which will resemble the Mitscherlich model (yield increase diminishes with each increment of nutrient added).

What is the importance of crop response models?

Crop response, or plant growth, models help identify the potential yield for a particular crop and location and how much of specific nutrient might be required to support that yield.  For example, from Figure 1.13 it appears that, on the average, about 40 bushels/acre wheat grain can be produced and that the nitrogen fertilizer requirement for this yield level will be about 80 pounds/acre.  We can also gain insight about the economics of correcting nutrient deficiencies from response models.  For example, the average yield without N fertilizer is about 25 bushels/acre, so the addition of 80 pounds of N fertilizer is associated with increasing yield by 15 bushels/acre.  Realistic costs for N are about $0.20/lb and wheat has a value of at least $2.00/bushel.  Thus, for a cost of $16.00 for N (80 lb x $0.20/lb) there is an increase in crop value of $30.00 (15 bushels x $2.00/bushel).   

Models illustrated thus far have assumed all other growth factors are at a constant or non-limiting.  Models that are more complex are useful to illustrate the interacting effect of two growth factors (or nutrients).

What are nutrient interaction responses?

Sometimes when one growth factor is supplied at a higher level, it influences how plants will respond to a second, limiting growth factor.  Figure 1.5 showed that when plants were supplied more water, through irrigation, their response to fertilizer changed. The interaction between two nutrients may be either positive or negative.  Sometimes the addition of the two nutrients has no interactive effect. These three types of responses are illustrated in Figure 1.14.  A general polynomial expression to identify interaction responses for N and P may be given as

 y = a + b1N + b2P + b3NP





[5]

where y is yield, a is the y-intercept, b1,2,3 are coefficients describing the magnitude of response from associated inputs of N, P, and the interactive effect (NP) of N and P.
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Figure 1.14.  Hypothetical interactive effects of N and P on yield for three different environments (crops) where there is no interaction (b3 = 0), there is a positive interaction (b3 > 0), and there is a negative interaction (b3 < 0).


Hypothetical data for forage yield response to N and P corresponding to the type of response graphs in Figure 1.14 are provided in Tables 1.2, 1.3, and 1.4.

Table 1.2.  Yield response to N and P when there is no NxP interaction.

	
	P Availability

	N Availability
	0
	20
	40
	60

	
	Yield

	0
	10
	12
	14
	16

	20
	12
	14
	16
	18

	40
	14
	16
	18
	20

	60
	16
	18
	20
	22


Note that in Table 1.2, at each level of N the yield response from increasing levels of available P is always only 2 units.  Similarly, at each level of P the yield response from increasing levels of available N is also always the same (and in this case, 2 units).  There is a yield response to N and a yield response to P, but there is no interaction.

Table 1.3.  Yield response to N and P when there is a positive NxP interaction.

	
	P Availability

	N Availability
	0
	20
	40
	60

	
	Yield

	0
	10
	12
	14
	16

	20
	12
	16
	20
	24

	40
	14
	20
	26
	32

	60
	16
	24
	32
	40


The data in Table 1.3 show that at 0 level of N the yield increase is 2 for each 10-unit increase in availability of P.  At the 20 N level, the yield increase is 4 for each 10-unit increase in availability of P; at the 40 level of N the yield increase is 6 for each 10-unit increase in availability of P; and at the 60 level of N the yield increase is 8 for each 10-unit increase in availability of P.  The response to N similarly increases at each increased level of P availability.  This is the result of a positive interaction between N and P.

Table 1.4.  Yield response to N and P when there is a negative NxP interaction.

	
	P Availability

	N Availability
	0
	20
	40
	60

	
	Yield

	0
	10
	12
	14
	16

	20
	12
	13
	14
	15

	40
	14
	14
	13
	12

	60
	16
	15
	12
	10


The yield response data for Table 1.4 shows that at 0 level of either N or P, the response to increasing levels of the other nutrient input is positive, but as the level of either N or P is increased above 0, the response to the other nutrient is less.  At higher levels (40 and 60) of either N or P, increased availability of the other nutrient causes a decrease in yield.  This is a negative interaction.  The responses shown in Figure 1.14 are useful to how nutrients or growth factors interact under specific growing conditions.  These graphs are often called response surfaces.

What evidence do we have that the mobility concept works?

Perhaps the best evidence of how the mobility concept works is to consider natural distribution of plants in relation to availability of the mobile nutrient water, as influenced by annual rainfall.  In a desert environment, plant spacing is very sparse so that plants will not be competing for available water even in the driest years (Fig. 1.15a).  The volume of soil that receives, stores and then provides water for plants is relatively large for each plant because this volume is only occasionally refilled (rain is scarce).  In contrast, plant spacing is very dense in tropical climates where water may never be limiting (Fig. 1.15b).  Because the volume of soil serving each plant is refilled frequently (rains often), it does not need to be very large.
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Figure 1.15.  Natural plant density as influenced by rainfall in arid (a.) and tropical (b.) environments.

What can we infer from the mobility concept?

A general understanding of the mobility concept identifies that mobile and immobile nutrients must be managed differently.  Management of mobile nutrients is almost opposite that for immobile nutrients.  Consider the following comparisons:

1. Requirement for mobile nutrients is directly related to yield (or growth rate).

2. Requirement for immobile nutrients is related to the concentration at the root surface, and not related to yield goal.

3. In-season deficiencies of mobile nutrients can be corrected by soil addition, in-season fertilization of immobile nutrient is usually of no benefit.

4. Availability of mobile nutrients, in the root system sorption zone (or bulk soil), changes dramatically during the growing season and from one season to another depending on the balance between external nutrient input (fertilization) and yield (harvest).

5. Soil availability of immobile nutrients, in the bulk soil, is relatively constant during and among seasons (e.g. soil test values for immobile nutrients should not change much from one year to the next, whereas soil test values for mobile nutrients may change greatly from one year to the next.).

6. Mobile nutrients may be lost by leaching in high rainfall environments whereas leaching has little impact on availability of immobile nutrients.

7. Accurate assessment of soil supply of mobile nutrients must include surface and subsoil measurement.  Availability of immobile nutrients in the subsoil is of little value in meeting crop needs.

8. Plant response to fertilizer additions of immobile nutrients will be maximized by placing the fertilizer where roots will be growing.

Summary.

Understanding how to manage soil nutrients required by plants is important because plants are the foundation of our food supply.  As world populations continue to increase, the projected doubling in the next 50 years will cause an approximate doubling in what is currently a barely adequate food supply.  Depletion of soil nutrients by food harvesting will need to be replenished from external sources (fertilizers) by ever increasing amounts.  Understanding how plants respond to soil nutrient deficiencies and the input of fertilizer forms will be critical to efficient food production and minimizing its impact on the environment.

Many factors impact the growth of plants.  Of these, available soil nutrients are most commonly under the control of farmers, crop production managers, and other non-food plant managers.  Plant response to correcting deficient soil nutrients can be generally described by considering whether nutrients are mobile or immobile in the soil.  Mobile soil nutrients, like water, impose the first limit to plant growth.  The maximum crop yield is determined by the most limiting of any deficient mobile nutrients.  Deficiencies of immobile nutrients impose a secondary yield limit as a percentage of the maximum yield possible.  The ease with which computers have allowed evaluation of how crops respond to changing levels of nutrients and other growth factors, has led to the generation of many types of models, or mathematical expressions describing the responses.  These models help managers estimate yield potential and the degree to which their crop may respond to increases in nutrient input.
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CHAPTER 2

NUTRIENT GENERAL CHEMISTRY AND PLANT FUNCTION

What nutrients do plants need?

Plants require 16 nutrients; each is a chemical element (Table 2.1).  It is important to note that plants do not require organic matter, enzymes or hormones as nutrients taken up from the soil.  Plant requirements for these substances is met by the plant’s own manufacture of them.  Except for carbon (C), hydrogen (H), oxygen (O), and boron (B) the nutrients are absorbed primarily as chemical ions from the soil solution.  

Table 2.1.  Chemical symbol, form absorbed, primary source, and soil mobility of elements essential for plants.

	Nutrient
	Symbol
	Form Absorbed
	Primary Source*
	Soil Mobility**

	Macronutrients (primary)

	Hydrogen
	H
	H2O
	Rainfall / soil solution
	M

	Oxygen
	O
	H2O, O2
	Rainfall / soil solution
	M

	Carbon
	C
	CO2
	Atmosphere
	-

	Nitrogen
	N
	NO3- and NH4+
	Soil solution
	M and

I

	Potassium
	K
	K+
	Soil solution / soil exchange sites
	I

	Calcium
	Ca
	Ca2+
	Soil solution / soil exchange sites
	I

	Magnesium
	Mg
	Mg2+
	Soil solution / soil exchange sites
	I

	Phosphorus
	P
	H2PO4- and HPO42-
	Soil solution

Soil solution
	I

I

	Sulfur
	S
	SO42- and

SO2 
	Soil solution

Atmosphere (minor source)
	M

	Micronutrients

	Iron
	Fe
	Fe2+ and Fe3+
	Soil solution (chelates)

Soil solution (chelates)
	I

I

	Chlorine
	Cl
	Cl-
	Soil solution
	M

	Boron
	B
	H3BO3
	Soil solution
	M

	Manganese
	Mn
	Mn2+
	Soil solution / soil exchange sites
	I

	Zinc
	Zn
	Zn2+
	Soil exchange sites / chelates
	I

	Copper
	Cu
	Cu2+
	Soil exchange sites / chelates
	I

	Molybdenum
	Mo
	MoO42-
	Soil solution
	I


*Refers to the where plants absorb nutrient from.

**M indicates nutrient form is relatively mobile in the soil, I indicates it is relatively immobile.

What makes these nutrients essential?

In order for nutrients to be considered essential, they must satisfy three specific criteria:
1. Plants cannot complete their life cycle without the element.

2. Deficiency symptoms for the element can be corrected only by supplying the element in question.

3. The element is directly involved in the nutrition of the plant, apart from its effect on chemical or physical properties of the soil.

Justification for the first two criteria should be obvious.  The third criterion is important, for example, when evaluating plant response to calcium carbonate (CaCO3) added to an acid soil. Plants usually have an adequate supply of soil calcium in acid soils, but neutralizing soil acidity will increase crop yields because it improves the soil chemical environment and eliminates metal toxicities.  The essentiality of Ca could be demonstrated by adding a calcium salt that did not affect soil pH, such as the relatively neutral salt gypsum (CaSO4).

What affects the soil availability of these nutrients?

Most of the nutrients are absorbed as ions from the soil solution or the soil cation exchange complex.  Therefore, understanding the general chemistry of the nutrient ions, as it relates to their concentration in the soil solution, is critical to developing an understanding of how to manage their availability to plants. 

What affects nutrient ion solubility?  
Several factors contribute to how easily a chemical compound will dissolve in water.  For many inorganic compounds containing nutrient ions, their solubility is strongly influenced by the charge of the ion.  The first step to understanding solubility of nutrient ions and molecules is to know ionic and molecular charges.  Help comes from identifying common ions, from group I, II and VII of the periodic table, that have only one standard valance in the soil environment.  To know these “standard” ions is as important to basic chemistry as knowing ‘multiplication tables’ is to basic mathematics.  Entries in Table 2.2 should be memorized, keeping in mind that O= does not exist as a free (dissociated) ion.

Table 2.2.  Ions for elements that have only one valance state in the soil environment.

	Cations
	Anions

	H+
	Cl-

	Na+
	O2-

	K+
	

	Mg2+
	

	Ca2+
	

	Al3+
	


When these ions are memorized, we have a reasonable chance of determining the charge of molecules or the oxidation state of elements in a charged molecule.  For example, in CO3=, we should be able to determine, by difference, that the oxidation state of C is 4+.  Likewise, it is easy to determine that CaCl2 is uncharged calcium chloride molecule.

Charged molecules, important to soil fertility are listed in Table 2.3.  The chemical formula, name, and charge of each molecule should be carefully studied (memorized).  Significance of each to soil fertility is presented and discussed in later chapters.

Table 2.3.  Valance of some molecules important to soil fertility and nutrient management

	NH4+ (ammonium)
	SO42- (sulfate)
	CO32- (carbonate)

	NO3-  (nitrate)
	PO43- (phosphate)
	HCO3-  (bicarbonate)

	NO2-  (nitrite)
	HPO42- (phosphate)
	MoO42- (molybdate)

	NH30 (ammonia)
	H2PO4- (phosphate)
	H3BO3o  (boric acid)


What is the general effect of ion charge on solubility? 

Availability of nutrient ions to plants and the solubility of compounds they come from, or may react to form, can be discussed from the perspective of the general reaction:


An+ + Bm- (=( AmBn

         

(1)

Whether the reactant ions An+ and Bm- combine to form a compound (usually a solid) may often be predicted by the size of their electrical charges. 
Generally, the higher the charge of either the cation or anion, the greater is the tendency for the compound or solid to be formed.  When the solid is easily formed, only small concentrations of the reactants are necessary for the reaction to take place.  Because of this, the compound or solid that forms is also relatively insoluble (it will not easily dissolve in water), or it does not easily break apart (reaction to the left).  Conversely, if the cation and anion are both single-charged, then the compound (solid) is not as easily formed, and if it does form, it is relatively soluble. 

What are some “real life” examples of charge-influenced solubility?

A common compound that represents single charged ions is sodium chloride (NaCl, table salt), whose solubility is given by the equilibrium reaction,


Na+ + Cl- (=( NaCl



(2)

We all have experienced that common table salt is very soluble and easily dissolves in water.  Once dissolved, the solid NaCl does not reform until the ions, Na+ + Cl-, are present in high concentration.  This happens when water is lost from the solution by evaporation and the solid finally reforms as NaCl precipitate.

A common compound, iron oxide or rust, represents multiple charged ions forming a relatively insoluble material.  When iron reacts with oxygen and water (a humid atmosphere), a very insoluble solid, rust or iron oxide, is formed.  The final reaction (after iron is oxidized) can be expressed as


2 Fe3+ + 3 O2-  + 3 H2O  (=(  Fe2O3 . 3H2O  (rust)

(3)






(also written as 2 Fe(OH)3)

How does all this relate to nutrient availability?


With regard to solubility of inorganic compounds, we may expect that when both the cation and anion are single charged, the resulting compound is usually very soluble.  Examples are compounds formed from the cations H+, NH4+, Na+, K+ and the anions OH-, Cl-, NO3-, H2PO4-, and HCO3- (bicarbonate).  Note that NH4+, K+, Cl-, NO3-, and H2PO4- are nutrient ions.  

Because monovalent ions are very soluble, when a monovalent cation reacts with OH- to form a base, the base is very strong (e.g. NaOH, KOH).  Similarly, when a monovalent anion reacts with H+ to form an acid, the acid is a strong acid (e.g. HCl, HNO3).  The monovalent molecules H2PO4-, and HCO3-, which are products of multi-charged ions that have already reacted with H+, are exceptions.
Except for H+ and OH-, whenever either the cation or anion is single charged and reacts with a multiple charged ion, the resulting compound is usually very soluble.  Another exception to this rule is for F-, which reacts with Al+++ to form insoluble AlF3, a reaction important to soil test extractants of P in acid soils (e.g. Bray P1 extractant) that will be the subject of a later chapter. 

Examples of multiple charged ions, common to soil fertility studies, are the divalent cations Mg2+, Ca2+, Mn2+, Fe2+, Cu2+, Zn2+; the divalent anions SO42-, CO32- (carbonate), HPO42-, and MoO42- ; the trivalent cations Fe3+ and Al3+ ; and the trivalent anion PO43-.

When either of the monovalent anions Cl- or NO3- react with any of the multi-charged cations Mg2+, Ca2+, Mn2+, Fe2+, Cu2+, Zn2+, Al3+, or Fe3+, the solid compounds are all quite soluble.  Similarly, when any of the monovalent cations NH4+, Na+, or K+ reacts with any of the multi-charged anions SO42-, CO32-, HPO42-, MoO42-, or PO43-, the solids are all quite soluble.

If both the cation and anion are divalent, the resulting compound will be only sparingly soluble.  An example is gypsum (CaSO4 . 2H2O).

If one of the ions is divalent and the other is trivalent, the compound will be moderately insoluble.  An example is tricalcium phosphate, Ca3(PO4)2.  

If both the anion and cation are trivalent, the compound is very insoluble.  An example is iron (ferric) phosphate, FePO4.  

How can these general rules be simplified?

Once charges of the ions in a compound are known, we can get some idea of the compound solubility by simply adding the charges.  For example, if the sum of the anion and cation charges is 2, then the compound is very soluble (e.g. NaCl).  As the sum of the charges increases, the solubility of the compound decreases.  Whenever one of the ions is monovalent the compound is usually very soluble (e.g. KCl, CaCl2, and FeCl3 are all soluble even though the sum of charges is 2, 3, and 4, respectively).  There are many examples where these simple rules are a good predictor of solubility.  The sum of charges in CaSO4 is 4, and it is less soluble than CaCl2.  The sum of charges in Ca(H2PO4)2 is 3 (Ca2+ and H2PO4-) and it is more soluble than CaHPO4 where the sum of charges is 4 (Ca2+ and HPO42-).  Similarly, Ca3(PO4)2 has a charge sum of 5 (Ca2+ and PO43-) and is less soluble than CaHPO4.

A simplification of these general rules is illustrated in Figure 2.1.
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2. Compounds with both ions divalent are sparingly soluble.
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3. Compounds with one divalent ion and one trivalent ion are moderately insoluble.
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4. Compounds with both ions trivalent are insoluble.
Figure 2.1.  Diagram illustrating relative solubility of compounds formed from the reaction of anions (An-) and cations (Mn+) of different charges.
Why are some nutrients mobile and some immobile in the soil?

With a general understanding of nutrient ion solubility, it is now easier to examine the relative nutrient mobility in soils.  This is important because, as proposed by Bray, nutrient management is closely linked to how mobile the nutrients are in the soil.   Relative mobility of nutrients in soils is governed primarily by 

1. inorganic solubility

2. ionic charge

3. ionic adsorption (e.g., cations on the soil cation exchange sites), and

4. biological immobilization.

Are all highly soluble nutrients mobile in the soil?

Having just considered inorganic solubility, it should be clear that monovalent nutrient ions have a good chance of being mobile in soils.  The monovalent anions, Cl- and NO3-, are mobile in the soil because they are not adsorbed on ion exchange sites.  They have the wrong charge (-) for adsorption on cation exchange sites and they are too weakly charged, compared to SO4-- for example, to be adsorbed on anion exchange sites.  Furthermore, most soils have limited anion exchange capacity (tropic soils are an exception).

Monovalent cation nutrients, K+ and NH4+, are highly water soluble, but relatively immobile in soils because they are adsorbed on cation exchange sites.  These nutrient ions become more mobile in sandy, low organic matter soils that have extremely low cation exchange capacity. 

Plants absorb B as the uncharged, undissociated, boric acid molecule (H3BO3).  Since this form of B is highly water-soluble and has no charge, it is mobile in soils.

Are all divalent and trivalent nutrient ions immobile in the soil?

With the exception of SO42-, divalent and trivalent nutrient ions are immobile in soils.  In some tropical soils there are enough anion exchange sites to provide significant adsorption of SO42- and cause it to be somewhat immobile.  Although sulfate compounds, such as CaSO4 and MgSO4 are relatively insoluble, the equilibrium concentration of SO42- with these solid compounds is far greater than that needed for plant growth.  Phosphate is immobile in soils because it tends to form insoluble compounds with Ca in neutral and calcareous soils and Al and Fe in acidic soils (described in more detail in the chapter on P).  Molybdate (MoO4--) reacts to from insoluble solids similar to the solid-forming reactions described for phosphate.

The divalent cation nutrients, Ca2+, Mg2+, Cu2+, Mn2+, and Zn2+ are adsorbed on cation exchange sites in soils, which prevents them from being mobile.   In addition, when divalent and trivalent anions are present, these cations will react to form sparingly soluble and insoluble solids (e.g. Ca3(PO4)2).  

Iron absorption by plants involves both Fe2+ and Fe3+.  Both of these ions are immobile in soils.  The reduced form is usually not present in significant amounts, but could be absorbed on cation exchange sites.  Trivalent iron forms insoluble solid oxides (rust) that prevent the ion from being mobile.

What are the plant concentrations, functions and deficiency symptoms of the essential nutrients?

Nutrient management can be aided sometimes by understanding the plant-function of elements because it is often related to the deficiency symptom.  Plant concentration of nutrients is especially helpful in managing nutrients that are mobile in the soil.  For these nutrients, the crop requirement can be estimated by multiplying yield times plant concentration. 

Nitrogen.

Nitrogen is a component of all amino acids and therefor is part of all proteins and enzymes.  Plants contain from 1 to 5 % N, depending upon the species and age of plant.  Young legumes contain about 4 % N (25 % crude protein) and recently fertilized turf may contain 5 % N.  Nitrogen is a structural component of many plant compounds including chlorophyll and DNA.

Deficiencies of N are the most common, worldwide, of any of the nutrients.  Wherever non-legumes are grown in a high-yielding monoculture system, and the crop is removed in harvest as a part of the farming enterprise, N deficiencies occur within a few years.  Deficient plants are stunted, have low protein content, and develop a chlorosis (yellowing) at the tip, progressing along the mid-rib toward the base of the oldest leaf.  If the deficiency persists, the oldest leaf becomes completely chlorotic, eventually dying, while the pattern of chlorosis begins developing in the next to oldest leaf.  The pattern of chlorosis develops as N is translocated to newly developing tissue (N is mobile in plants).  Nitrogen deficiency reduces yield and hastens maturity in many plants.

Phosphorus.

The P content of plants ranges from about 0.1 to 0.4 %, and is thus about 1/10th the concentration of N in plants.  A major function of P in plants is in the storage and transfer of energy as ADP (adenosine di-phosphate) and ATP (adenosine tri-phosphate).  High-energy phosphate bonds (ester linkage of phosphate groups) are involved (Figure 2.2) in the process.
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Figure 2.2.  Biochemical reaction illustrating the release of energy and primary orthophosphate when ATP is converted to ADP (R denotes adenosine).

Plant symptoms of P deficiency include poor root and seed development, and a purple discoloration of oldest (lower) leaves.  Purple discoloration at the base of plant stalks (corn) and leaf petioles (cotton) is sometimes a genetic trait that may be incorrectly diagnosed as P deficiency.  Deficiencies of P are common and are related to soil parent material, fertilizer and animal manure use, and cropping history.

Potassium.

The content of K in plants is almost as high as for N, ranging from about 1 to 5 %.  Potassium functions as a co-factor (stimulator) for several enzyme reactions and is involved in the regulation of water in plants by influencing turgor pressure of stomatal guard cells.  Potassium is mobile in plants and the deficiency symptoms are similar to those for N, except the chlorosis progresses from the tip, along the leaf margins (instead of the midrib), toward the base of the oldest leaf.  Leaf margins usually die soon after chlorosis develops, resulting in a condition referred to as “firing” or leaf burn.  Deficiencies are related to soil parent material, fertilizer use and cropping histories.  

Calcium and Magnesium.

Calcium deficiencies are rare, although the concentration of Ca is relatively high (0.5 %) in plants.  The primary function is in the formation and differentiation of cells.  Deficiency results in development of a gelatinous mass in the region of the apical meristem where new cells would normally form.
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Figure 2.3.  General structure of chlorophyll, showing the importance of N (apex of four pyrrole rings) and Mg (centrally coordinated atom in the porphyrin type structure).  R indicates carbon-chain groups. 

Magnesium is present at about 0.2%, or one-half the concentration of Ca in plant tissue.  However, because soil Mg levels are considerably lower than for Ca, Mg deficiency does occasionally occur.  Magnesium functions as a co-factor for several enzyme reactions and is the centrally coordinated metal atom in the chlorophyll molecule (Figure 2.3).  It is intermediately mobile in plants, leading to deficiency symptoms of interveinal chlorosis in lower leaves.  Deficiencies may be expected in deep, well-drained soils developed under high rainfall that are managed to produce and remove high forage yields.  

Sulfur.

Sulfur is present in plant tissue in concentrations ranging from 0.1 to 0.2 %, similar to that for Mg.  The function of S in plants is similar to that for N, although to a lessor extent, since it is a component of three amino acids.  The three amino acids are cystine, cysteine, and methionine, which are important in the structural changes and shapes of enzymes because of the strong disulfide bonding involved.  An example of this bonding is found in cystine, which is made up of two cysteine amino acids joined by a disulfide bond (Figure 2.4).

HOOC-CHNH2-CH2-SH

HOOC-CHNH2-CH2-S-S-CH2-CHNH2-COOH

Cysteine




Cystine




HOOC-CHNH2-CH3
Alanine (simple non-sulfur amino acid)

Figure 2.4.  Similarity of the amino acid alanine and the S-containing amino acids cysteine and cystine.

Sulfur is only intermediately mobile in plants and therefore deficiency symptoms include faint interveinal chlorosis of old leaves, stunted growth and an overall pale green color.  Deficiencies are most common in deep, well-drained, low organic matter soils in high rainfall regions that are managed for high tonnage and removal of forage.

Micronutrient cation elements.

These elements are immobile in plants and function as co-factors in enzyme reactions (Mn and Zn) or oxidation-reduction reactions in cytochrome systems.  Deficiency symptoms are found on the newest leaves.  For Fe deficiency, the symptoms are a dramatic interveinal chlorosis (yellowing) of the newest leaves.  Deficiency of Zn usually causes a shortening of internodes and the appearance of all leaves (in corn) coming from the same point of the main stalk.  This symptom is referred to as “rosetting”.

These elements vary slightly in their tissue concentration but all are present at part per million (ppm) levels.  Healthy plants contain about 50-250 ppm Fe, 20-200 ppm Mn, 25-150 ppm Zn, and 5-20 ppm Cu.  In contrast, healthy plants contain about 1000-2000 ppm S (0.1-0.2 %).

Boron.

Of the remaining micronutrients, B is the most commonly deficient.  However, even its deficiency is somewhat rare and most common in regions of relatively high rainfall (> 40 inches per year).  It is found at tissue concentrations of about 20 ppm and is believed to function in sugar translocation, although it is extremely immobile in plants.  Deficiency symptoms include poor root and internal seed development (“hollow heart” in peanuts).

Chlorine.

Since its discovery as an essential plant nutrient in the mid 1950’s, the function of Cl in plants has been somewhat of a mystery.  It was believed to be required in plant tissue at concentrations of only about 100 ppm (1 lb Cl/10,000 lb plant material).  However, field response is often associated with application rates 20 to 50 times higher than that required to supply plant concentration requirements.  It is believed to function in internal water regulations and as a counter ion associated with excess cation uptake.  Deficiencies have been occasionally reported in small grains (wheat and barley) grown in the central Great Plains (far from Cl containing ocean sprays and hurricanes) in soils that do not require annual K fertilization.  The most common K fertilizer is KCl.  Some crops also show a positive response to Cl fertilizer because of disease suppression (not a nutritional response).  Chloride deficiency symptoms appear as chlorotic, leaf-spot lesions on older leaves (chloride is mobile in plants).

Molybdenum.

Plants require Mo at tissue concentrations of about 0.1 to 0.2 ppm.  It functions in critical enzymes related to N metabolism; nitrate reductase, which reduces nitrate to amino-N, and nitrogenase, which is required for N2 fixation by legumes.  Deficiency symptoms are similar to that described for N deficiency.  Molybdenum appears to be mobile in plants (translocated from old to new tissue).  Deficiencies are rare and are associated with very acid soils and soils that have a high content of iron oxides.

Summary

Plants require 16 chemical elements as nutrients.  Three, C, H, and O are supplied primarily from the atmosphere as H2O and CO2, the remaining 13 elements may be furnished completely from soil reserves.  Plants absorb these 13 “soil-based” nutrients as inorganic ions or molecules (e.g. B as H3BO3).  Compound solubility, and hence mobility of the nutrients in soils, may be inferred from the charge of the nutrient ion.  All compounds containing a monovalent ion tend to be soluble, while compounds containing all divalent or trivalent ions tend to be insoluble.  Nutrients that make up insoluble compounds in soils tend to be immobile.  Nutrient cations are immobile in soils because they are held on cation exchange sites.  Chloride and NO3--N nutrient anions are mobile in soils because they are monovalent.  Sulfate-S is generally mobile in soils because its common compounds are relatively soluble.  It is important to know which nutrients are mobile in soils because the plant requirement for these can be estimated by multiplying yield times plant concentration.

The nutrient concentration of plants ranges from as high as 5 % (50,000 ppm) for N, to as little as 0.1 ppm for Mo.  Deficiencies are most common for nutrients found at high concentration in plants (e.g., N and K), and those that are relatively immobile in soils (e.g. P).  Deficiency symptoms for N, K, P, and Fe are distinguishing enough to be useful as a guide for identifying nutrient needs in field situations.
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CHAPTER 3

ACID, SALINE, AND SODIC SOILS 

Why study acid, saline, and sodic soils?

Acid, saline, and sodic soils have unique chemical and physical properties that influence how plants grow.  These restrictions, in turn, change the crop’s normal requirement for nutrients.  Additionally, since availability of nutrient ions is determined by their chemistry, it is important to understand how nutrient availability will be influenced by the special chemical properties of these soils. 

What are acid soils?

Acid soils, technically defined, are soils that have a pH less than 7.0, since by convention pH of 7.0 is neutral, above 7.0 is basic (or alkaline) and below 7.0 is acidic.  From the standpoint of plant growth, soil management is usually not affected until the pH is less than about 6.2 for legumes and 5.5 for non-legumes.  Understanding the concept of pH is fundamental to understanding and managing acid soils.  Since pH is defined as the –log H+ activity, a pH change of one unit (e.g. from pH of 6.0 to pH of 5.0) represents a 10-fold increase in acidity (see appendix to this chapter). 

What causes soil acidity?

Acid soils are a natural phenomenon related to soil parent material and rainfall conditions under which the soil developed.  Soils developed from limestone parent material, for example will often be neutral or alkaline in their pH (e.g. pH > 7).  Granitic parent material, on the other hand, will favor development of an acid soil.  Under high rainfall conditions (> 30 inches/year) parent material that is permeable, such as sandstone, will likely become acidic because there is sufficient leaching over geological time (tens and hundreds of thousands of years) to remove even basic materials like limestone.  Rainfall, by nature is slightly acidic because water and carbon dioxide form carbonic acid in the atmosphere (i.e. “acid rain” is normal).  Thus, as basic materials are leached out of the parent material, H+ may remain to cause the soil to be acidic.

CO2 + H2O (=( H+ + HCO3-




[1]


      atmosphere            carbonic acid

Two other factors, that contribute to soil acidity, are the removal of basic cations and use of N fertilizers associated with intensive crop production.  

What are “basic” and “acidic” cations?

The term “basic cations” is used to designate cations that, when combined with hydroxide (OH-) form a compound that would dissolve in water and create an alkaline solution.  The cations Na+, K+, Ca2+, and Mg2+ are good examples.  In contrast, the hydroxides of Al3+ and Fe3+ are so insoluble the ions would not be present in solution unless the solution were acidified to dissolve them.  These ions, Al3+ and Fe3+, are usually referred to as acidic ions for this reason. Plants generally absorb nutrient cations in excess of nutrient anions.  In this process, electrical neutrality or ion-charge balance may be maintained by simultaneous absorption or OH- or the exudation of H+ by the plant root.  In either case the result is a contribution of acidity to the soil.  Plant uptake of basic cations in excess of anions in a natural, non-agricultural environment contribute little to soil acidity because plants die and recycle the cations in-place.  Intensive agriculture accelerates the acidification because the bases are generally removed from the field with harvest and not recycled.

Intensive agriculture relies heavily on the use of ammoniacal sources of N.  These fertilizer materials undergo biological oxidation to NO3- according to the overall general reaction

 NH4+ + 2  O2 ===( NO3- + 2H+ + H2O


[2]

which produces two protons for every mole of N oxidized.

What is the nature of soil acidity and soil buffer capacity?

Soils behave as a system made up of the salt from a weak acid and strong base (see appendix).  Clay and soil organic matter, provide surfaces for adsorption of cations because of coulombic forces.  Clays have a net negative charge resulting from isomorphic substitution of divalent for trivalent ions (e.g. Mg2+ for Al3+) and trivalent for tetravalent ions (e.g. Al3+ for Si4+) within the mineral structure during genesis.  Soil organic matter contributes to the net negative charge of soils because of dissociated H+ from exposed carboxyl and phenol groups.  The cation exchange capacity (CEC) of organic matter is pH dependent, whereas most of the CEC from clays is not.  A small contribution to soil CEC is from unsatisfied charges at broken edges of clays.

The strength with which cations are adsorbed to cation exchange sites is directly proportional to the product of the charges involved and inversely proportional to the square of the distance between charges (Coulomb’s law).  Consequently, the lyotropic series describing the adsorption of cations on clay particles in soils is generally considered being

Al3+ ( H+ > Ca2+ ( Mg2+ > K+ ( NH4+ > Na+.

The similarity in strength of adsorption for Al+++ and H+ is because H+, although only 1/3 the charge strength of Al+++, is much smaller in diameter, allowing it to get closer to the internal negative charge of clays than is possible for the larger Al+++.  


The electrostatic adsorption of cations on clay and organic matter surfaces creates a reservoir of these ions for the soil solution.  The adsorbed ions are in equilibrium with like ions in the soil solution as illustrated in Figure 3.1. 

[image: image37.wmf] 


Figure 3.1.  Equilibrium between cations adsorbed to clay surface by internal negative charge, and similar ions in the soil solution.

The relative amounts of each ion adsorbed and in solution varies depending upon their relative concentrations in the soil solution and how strongly the ion is adsorbed (lyotropic series).  It has been estimated that the amount of H+ in the soil solution, for example, is only about 1/100th the amount adsorbed on cation exchange sites.  We might expect the amount of Ca2+ and K+ to be present in the soil solution at about 1/50th and 1/10th their amount adsorbed on cation exchange sites.


When soil pH is determined, only the H+ in the soil solution is measured.  Soil pH is often referred to as “active” acidity, whereas the H+ adsorbed on exchange sites is called “potential” or “reserve” acidity.  The buffer capacity of soils, that is, their ability to resist change in pH when a small amount of acid or base is added, is a function of their exchangeable acidic and basic cations.  Soils with low CEC (e.g. sandy, low organic matter) have weak buffer capacity, while soils with high CEC (e.g. clayey, high organic matter) have strong buffer capacity.

What is the effect of soil acidity on plants?

Plant species vary in their response to acidic soil conditions.  Those which have evolved and are cultivated in humid regions (e.g., fescue, blueberries, and azalea) often seem to tolerate acidic soils better than species (e.g., bermudagrass and wheat) grown in arid and semiarid climates.  

The chemical environment that plants must tolerate, or can benefit from, may be inferred from the relationship of percent base saturation and pH (Figure 3.2).
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Figure 3.2.  General relationship of percentage base saturation and pH in soils.

The percentage base saturation identifies the proportion of the CEC that is occupied by cations like Na+, K+, NH4+, Ca2+, and Mg2+ compared to the acidic cations of H+ and Al3+.  This relationship is responsible for the fact deficiencies of Ca, Mg and K are rare in soils with a pH near or above neutral.

Aluminum oxides (Al(OH)3, also expressed as Al2O3 ( 3H2O) are of such low solubility that Al3+ usually is not present in the soil solution or on cation exchange sites until the soil pH is less than about 5.5.  The “apparent solubility” product constant (Ksp) for Al(OH)3 in soils is about 10-30.  From this, the concentration of Al+++ in the soil solution and its change with change in pH can be calculated.

Al(OH)3 (=( Al3+ + 3 OH- 

Ksp = 10-30


[3]

(Al3+) (OH-)3 = 10-30





[4]

Rearranging terms, 

(Al3+) = 10-30/(OH-)3.





[5]

Solving equation [5] at pH 5 (OH- is equal to 10-9), we have 

(Al3+) = 10-30/(10-9)3 ; 





[6]

(Al3+) = 10-30/10-27 .





[7]

(Al3+) = 10-3 .






[8]

The concentration of Al+++ given in [8] is moles/liter.  Since the atomic weight of Al is about 27, a mole/liter would be 27 grams/liter (g/L) and the concentration of 10-3 in [8] is equal to 0.027 g/L, or 27 ppm.  Critical to the management and growth of plants in acid soils is the knowledge that Al+++ in the soil solution increases dramatically with decrease in pH below about 5.5.  When equations [6], [7], and [8] are solved for a soil pH of 4.0 (OH- is equal to 10-10), we have, 

(Al3+) = 10-30/(10-10)3 ; 




[9]

(Al3+) = 10-30/10-30 .





[10]

(Al3+) = 1.






[11]

A concentration of 1.0 mole/L is equal to 27 g/L or 27,000 ppm.  While there may not be a 1000-fold increase in soil solution Al3+ concentration when pH changes from 5.0 to 4.0, these calculations should make it clear why Al3+ concentrations may be significant at pH 4.5, for example, and immeasurable at 5.5.


Soluble Al is toxic to winter wheat at concentrations of about 25 ppm.  The adverse effect of soil acidity on non-legume plants is usually a result of Al and Mn toxicity.  In winter wheat, Al toxicity inhibits or “prunes” the root system and often causes stunted growth and a purple discoloration of the lower leaves.  These symptoms are characteristic of P deficiency, and are likely a result of the plants reduced ability to extract soil P. 

What are the pH preferences of common crops?

Tables are often presented to show specific pH ranges ideal for individual crops.  It is important to remember that “pH” is not an essential plant nutrient, and that plants obtain their large H requirement from H2O and not H+.  Thus, it is the chemical environment, for which pH is an index, that crops are responsive to rather than the pH itself.  Generally, non-legumes require a soil pH above 5.5 because more acidic soils tend to have toxic levels of Mn and Al present.  Crops which grow well in soils more acidic than this can tolerate these metal ions and perhaps are ineffective in obtaining Fe from less acidic soils.  

Legumes usually grow best at soil pH above 6.0 because the rhizobium involved in fixing atmospheric N2 seem to thrive in an environment rich in basic cations.

How is soil acidity neutralized?

The most effective way to neutralize soil acidity is by incorporation of aglime.  The soil reaction that occurs is illustrated in Figure 3.3.
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Figure 3.3.  Neutralization of acid soil by aglime (CaCO3) resulting in increasing exchangeable Ca and formation of water and carbon dioxide.

Aglime is effective because it is the salt of a relatively strong base (calcium hydroxide) and a weak acid (carbonic acid), and is therefore basic [12].

Ca(OH)2 + H2CO3 ===( CaCO3 + H2O



[12]

How much lime is needed to neutralize soil acidity?

Exchangeable acidity must be neutralized (Figure 3.3) in order to change soil pH because it represents most (99 %) of the soil acidity.  Since the amount of exchangeable acidity in the soil, at a given pH, depends on the soil CEC, the amount of lime required is a function of clay content, organic matter content, and soil pH.  
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Lime requirements can be determined directly in a laboratory by quantitatively adding small amounts of a solution of known strength base (e.g. 0.1 normal NaOH), to a known amount of the acid soil mixed with water.  By measuring 

Figure 3.4. Change in pH of 20 g loam soil by addition of standard base for direct determination of lime requirement.

pH as the base is added, the amount of base required to obtain any pH can be estimated from a plot of the results (Figure 3.4).

Direct determination of lime requirement is very time consuming and is not usually done in the routine determination of lime requirement by soil testing laboratories.  Direct determination identifies the amount of base, such as CaCO3, that must be applied if all the acidity is able to react with the base that is added (about 0.9 ton/acre for the example in Figure 3.4).  In practice, this is virtually impossible because of size differences between clay and organic matter colloids (very small) and the finely ground (relatively large) lime particles. Field studies (calibration) can be conducted to develop the relationship between amounts of aglime identified by direct laboratory titration and crop response.  

Most soil testing laboratories use an indirect method of determining aglime requirement.  This involves adding a known quantity of a lime-like chemical solution (i.e., buffer solution of pH 7.2) to an acid soil and water mixture.  After equilibrium has been obtained (about two hours) the pH is measured.  This pH is often called the “buffer pH” or “buffer index”.  The buffer index, by itself, does not identify how much lime must be added to neutralize an acid soil.  Field studies relating lime additions to soil pH are required to calibrate the buffer index, just as they would be in a direct titration approach. Table 3.1 is an example of the SMP buffer index calibration used in Oklahoma (for the soil in Figure 3.4 the buffer index was 6.2).

Table 3.1.  Calibration of SMP buffer index and lime requirement for acid soils.

	Buffer Index
	Lime Requirement*  for pH 6.8
	Lime Requirement*  for pH 6.4

	
	ton/acre
	lb/1000 ft.2
	ton/acre
	lb/1000 ft.2

	>7.1
	0
	0
	0
	0

	7.1
	0.5
	23
	0
	0

	7.0
	0.7
	32
	0
	0

	6.9
	1
	46
	0
	0

	6.8
	1.2
	55
	0.7
	32

	6.7
	1.4
	64
	1.2
	55

	6.6
	1.9
	87
	1.7
	78

	6.5
	2.5
	115
	2.2
	101

	6.4
	3.1
	142
	2.7
	124

	6.3
	3.7
	170
	3.2
	147

	6.2
	4.2
	193
	3.7
	170


*Lime requirement is in units of effective calcium carbonate equivalent (ECCE) lime.

Buffer capacity is a function of CEC (e.g. clay and soil organic matter content).  Consequently, the amount of lime required to neutralize acidity in a sandy soil (e.g. Meno fine sandy loam) and a fine textured soil (e.g. Pond Creek silt loam) will be quite different even when they have the same soil pH (Figure 3.5).

How often should lime be applied?

The answer to this question will depend on how intensively the soil is managed and how large is the soil buffer capacity.   For example, the amount of basic cations removed in a 30-bushel wheat crop in grain and straw is shown to be about the same as that removed by a ton of good quality alfalfa hay (Table 3.2).  It should be obvious that a 

Table 3.2.  The amount of lime in equivalence removal of basic elements in a 30 bushel yield of wheat.

	
	Ca
	K
	Mg
	Na
	Total

	
	-------------------- Equivalent lbs ECCE lime --------------------

	Grain
	2
	10
	10
	2
	24

	Straw
	11
	45
	14
	9
	79

	Total
	13
	55
	24
	11
	103*


* A ton of alfalfa hay will remove slightly more than this amount.


Figure 3.5.  Illustration of the difference in amount of ECCE lime required to neutralize soil acidity as influenced by size of soil reservoir (CEC) of soils.

soil will become acidic faster, and require liming more often, if both grain and straw are harvested than for grain only.  Also, if two fields are yielding at the same level, it might be expected that a sandy soil would need to be limed at lower rates, but more frequently, than a fine textured soil (Figure 3.5).

What are the common liming materials?


Aglime.  Any material that will react with, and neutralize, soil acidity may be considered for use to “lime” an acid soil.  The most common liming material is “aglime”, a material that is primarily composed of calcium carbonate, mined from geological deposits at or near the earth’s surface.  Some deposits are high in magnesium carbonate and are called dolomitic limestone.  Dolomitic limestone is also a good source of Mg for deep, sandy, acid soils where this nutrient may also be deficient.  The mined limestone is usually crushed and sieved to obtain material of a small enough particle size to be effective for aglime.

Quick lime.  Mined limestone may be processed to improve its purity and neutralizing strength.  The term “lime” was initially used as a name for CaO, which may also be called unslaked lime, burned lime, or quick lime.  It may be obtained by heating (burning) calcium carbonate to drive off carbon dioxide.

CaCO3 + heat ====( CaO + CO2



[13]

Quick lime is often used for stabilizing sewage sludge.  When added to the mixture of sewage solids and water, it quickly reacts to raise the pH above 11.

Hydrated lime.  Hydrated lime, which may also be called slaked lime or builders lime, is produced by reacting quick lime with water.

CaO + H2O ====( Ca(OH)2



[14]
Both quick lime and hydrated lime are caustic and will corrode metal equipment used for spreading if care is not taken to keep the equipment dry during use and thoroughly clean it after use.  Neither of these materials is commonly used in commercial agriculture as a liming material.

Special Formulations.  Liquid lime and pelleted lime are two special formulations or processes that have been applied to good quality aglime.  Liquid lime is formulated by mixing finely ground limestone with water and a small amount of clay.  The clay is added to help keep the lime particles suspended in the water during application.  Since the solubility of CaCO3 is low, most of the lime is present in solid form and will react like an application of solid lime.  The ECCE of the formulation will be much less (depends on how much water was added) than that of the lime used in the mixture, even when the dry lime had a high ECCE.  Typically the dry lime has an ECCE of nearly 100 % and the liquid lime is about 50 % because about ½ of it is water.

Pelleted lime is created by compressing, or otherwise forming pellets out of finely ground, good quality CaCO3.  Neutralizing effectiveness of liming materials depends upon being able to maximize their surface contact with soil colloids.  Some of this effectiveness is lost when lime is pelleted.

The advantage of liquid lime and pelleted lime compared to conventional aglime is to minimize dust.  The disadvantage is they are usually much more expensive, on a cost per ton of ECCE, than conventional aglime.

Industrial by-products.  Some industrial wastes or by-products are effective liming materials because they contain lime or lime-like materials.  These include kiln dust from cement manufacturing plants, fly-ash from coal burning power plants, and residual lime from metropolitan water treatment plants.  As in the case of aglime, the effectiveness of these materials will depend on particle size and neutralizing strength of the material.

How are the neutralizing values of liming materials compared?


Effective Calcium Carbonate Equivalent.  In Oklahoma, and many other states, state laws have been passed that require guaranteeing the effectiveness of aglime, or any material being sold as aglime.   In Oklahoma the effectiveness of the aglime is identified as effective calcium carbonate equivalent, or ECCE.  It is convenient to think of this simply as an expression of the “active ingredient” of the material for neutralizing soil acidity.  The ECCE of liming materials is expressed as a percentage of the material and takes into account the particle size and neutralizing strength of the material (see Appendix to this chapter).

Chemical Equivalence.  Knowing the chemical equivalence of compounds relative to their acid neutralizing strength provides insight to their differences in neutralizing strength.  This is done by calculating the equivalent weight of a liming material and comparing it to the equivalent weight of CaCO3.  Obviously, this is only possible if the materials are rather pure chemically.  This consideration is of interest, for example, when comparing the effectiveness of dolomitic lime (rich in MgCO3) to that of normal aglime (primarily CaCO3).  The equivalent weight of each material is calculated, using the definition:

An equivalent weight is the mass of a substance that will react with one gram of H+, or one mole (6 x 1023) of charge.

Equivalent weights are the chemists way of converting “apples and oranges” (etc.), all to apples.  The atomic (or molecular) weight of an ionic species, divided by its charge is equal to its equivalent weight.  For both CaCO3 and MgCO3 the charge of ions involved is two, and one mole of the carbonate ion will neutralize two grams of H+, or two moles of charge.  The molecular weight of CaCO3 is 100 and MgCO3 is 84.  Their equivalent weights are ½ their molecular weights, or 50 and 42, respectively.  Since it only requires 42 g of MgCO3 to accomplish the same neutralizing as 50 g of CaCO3, the MgCO3 is 50/42 or 1.19 times more effective than CaCO3.  Applying the same comparison to CaO (eq. wt. 28) and Ca(OH)2 (eq. wt. 37) it is clear that these materials would be required at much lower rates than CaCO3.

What are the important considerations to improve success of liming?

Soil Testing.  The first step to successful liming is to obtain a reliable soil test of the area and verify that crop or plant production is limited by soil acidity.  Since soil pH may be variable in the area under consideration, but does not change much from year to year, it is best to have had two or more soil tests (each a year apart) indicating a need for lime.  Crop loss from acid soil conditions may be avoided by regular soil testing that identifies declining soil pH and the need for lime consideration before the acidity affects crops.  When this is done, the expense of liming can be anticipated and planned for so that economic shock can be avoided.

Amount of Lime.  The buffer index from a soil test serves as a good guide for determining how much lime should be added, however, conditions of crop management sometimes require modification of the lime rate.  When non-legumes are grown successively in the same field, it is only necessary to apply enough lime to eliminate current and future Al and Mn toxicities.  For example, lime recommendations for continuous wheat production in Oklahoma are to apply only ¼ the amount required to raise the pH to 6.8.  This recommendation will raise the pH above 5.5 and keep it below 6.5 to minimize the incidence of root-rot diseases.

Occasionally the buffer index for sandy, low organic matter soils will be so high that no lime is recommended.  In these cases a minimum of 0.5 ton ECCE/acre for non-legumes and 1.0 ton ECCE for legumes is recommended to assure the acidity will be corrected and the application is economical.  When lime recommendations are extremely large the amount should be split into an initial application of 5 ton/acre (230lb/1000 ft2) followed by the remainder applied a year later.

Incorporation and Timing.  Lime must be physically mixed with the soil using a disk or cultivator in order to be effective.  If lime can not be incorporated, such as in pastures, perennial plantings, or no-till productions, it may require three to five years before the lime causes a noticeable change in soil pH.  To the extent possible, it is important to lime fields before they are planted to a perennial crop or managed as no-till.  In systems where alfalfa is rotated with a non-legume annuals like corn or wheat, the field should be limed a year before the alfalfa is planted to take advantage of tillage operations related to corn or wheat production and allow more time for lime to react in the soil.  When lime is incorporated well, and there is good soil moisture, it may still take a year or more before noticeable change in soil pH occurs.

Tillage Depth.  Lime recommendations are usually made assuming a six-inch tillage depth.  Sandy soils are usually cultivated to eight or ten inches and a proportional increase in the lime rate should be made.  For crops with a shallow root system, such as some vegetables, it may be important to reduce the lime rate to match a shallower depth of incorporation.

How can acid soils be managed without liming?

Liming Alternative.  Crop production may be maintained in some instances by selecting acid tolerant varieties or different plant species.  The winter wheat varieties Karl and Custer are not acid tolerant whereas the variety 2163 is acid tolerant.  Rye tends to be more acid tolerant than wheat.

The Al and Mn toxicity that prevent normal seedling root development in wheat can be alleviated by adding phosphate fertilizer in a band with the seed at planting.  Phosphate reacts strongly Al to form insoluble aluminum phosphate, thus removing Al+++ from solution and the exchange complex.  A rate of 60 lb P2O5/acre is required to obtain normal fall pasture but only 30 P2O5/acre is needed if wheat is managed for grain only.  If P is not deficient, the cost of applying the P for two or three years will usually equal the cost of an application of lime that would have lasted five to eight years.

These alternatives allow normal or near normal production but do not cause a change in soil pH.  Eventually the soil must be limed for long-term production.

What are saline soils?

Soils are classified as saline when they contain a high enough concentration of soluble salts to interfere with normal growth and development of salt-sensitive plants.  Soluble salts are compounds, like common table salt (NaCl), where ions that make up the salt are weakly bound and have a strong attraction for water.  Because these ions hold water quite tightly, salty water does not boil away (boiling point is raised) nor freeze (freezing point is lowered) as easily.  Thus salt is often added to water used in food preparation to raise the boiling point and hasten the process.   Similarly, salt is spread on icy sidewalks and roads to melt ice that would otherwise remain solid at temperatures below freezing.  When soluble salts accumulate in soils, soil water is held tightly enough by the ions that plants cannot use it as easily and they respond as if there is inadequate water in the soil.  Plants growing in a salt-affected part of a field will appear drought-stressed while the rest of the field looks normal.  Saline soils characteristically remain moist longer than the rest of the field, occupy poorly drained areas of the landscape, and have a white surface layer of salt after they become dry.  They tend to occur in semi-arid, temperate regions that receive enough rainfall to support chemical weathering, but not so much as to wash the products (soluble salts) to the oceans.  Thus, saline soils are uncommon in the moisture extremes of deserts and tropical rain forests.

Soluble salt content of soils is commonly measured by saturating a soil sample with water (a paste condition) for about four hours, extracting the water (and dissolved salts), and then measuring its ability to conduct electricity.  Ions in water allow electricity to pass through it, and the more ions present the easier electricity is conducted.  Conductivity is expressed in mhos/cm.  Conductivity of water is usually very low and expressed as mmhos/cm or micromhos/cm.  Soils are classified as saline when the extract of a saturated paste has an electrical conductivity (EC) equal to or in excess of 4,000 micromhos/cm.  The concentration of soluble salts, expressed as ppm, is roughly equal to 0.65 times the conductivity expressed in micromhos/cm.  Thus, a soil that has an EC of 4,000 micromhos/cm will contain about 2600 ppm soluble salts in the saturated soil solution.  

Saline soils are reclaimed by leaching soluble salts out of the soil.  The first, and most important step in reclamation of naturally occurring saline soils is to create good surface and internal drainage.  This provides a route and place for soluble salts to go when sufficient water is present at the surface to percolate through the soil.  Subsequent steps include incorporating large amounts of organic matter, such as rotted hay or feedlot manure to create large pores in the surface soil.  When rainfall is poor, good quality irrigation water can be used to hasten the process.  Deep tillage should be avoided once the organic matter is incorporated, and a salt tolerant species like bermudagrass or barley should be planted to provide a vegetative cover for as much of each growing season as possible.  These practices all reduce surface evaporation and encourage water movement downward through the soil.

What is a Sodic Soil?


Sodic soils contain abnormally high levels of exchangeable sodium (Na+).  Although Na+ is adsorbed on cation exchange sites of clay and humus, the large shell of water around the Na+ prevents it from effectively neutralizing the negative charges of clay and humus.  When enough Na+ is adsorbed, clay particles repel each other.  This usually occurs when the exchangeable Na+ percentage (ESP) is equal to or exceeds 15.  Soil pH of sodic soils will often be above 8.  Clay and humus are colloidal in size, like smoke and milk particles, and become easily suspended in water when they are dispersed.  Dispersed colloids become oriented as water moves into soil and eventually they plug soil pores.  The effect is similar to what might happen if playing cards (geometrically like clay) were thrown into a bathtub being drained of its water.  Eventually the cards would become oriented over the drain and plug it.  Sodic soils characteristically have poor internal drainage resulting in dry subsoil and a moist or wet surface layer.  Crops fail because of excess surface water (“drown out”) or for lack of water (dry subsoil) even though there may have been adequate rainfall or irrigation. 


Colloids in normal soils are aggregated, much like playing cards held together by a rubber band, allowing free drainage of water.  Sodic soils are reclaimed by improving surface and internal drainage and incorporating gypsum (CaSO4) in the surface.  Although only sparingly soluble, gypsum dissolves to supply a high concentration of Ca++ in soil solution that replaces exchangeable Na+, freeing it to be washed out of the soil while the Ca++ helps bind colloids into aggregates and restore soil permeability.  Reclamation of sodic soils is similar to that of saline soils except that gypsum must be added to sodic soils.

What are Saline-Sodic Soils?


When soils contain salts in excess of 4,000 micromhos/cm and exchangeable Na+ in excess of 15 % the soil is classified as saline-sodic.  These soils have all the features of the saline soil, and if reclamation procedures are used that do not include gypsum, they will become sodic soils when the salts are leached out.  Many salt affected soils are saline-sodic because a primary soluble ion is Na+.  


Reclamation of these salt and sodium affected soils usually will take several (2 or more) years, dependent upon the time required to get about two pore volumes of good quality water to pass through the soil.  Most soils are about 50 % pore space and so a “pore volume-depth” for a four foot profile would be about two feet and two pore volumes about four feet.  Sandy soils in high rainfall regions may be reclaimed quite rapidly while clayey soils in semi-arid regions may take many years if rainfall is the only source of leaching water.

How Soluble is the Earth’s Crust?


The extent to which the earth’s crust dissolves over time depends upon solubility of rocks and mineral, abundance of elements in the rocks and minerals, and rainfall.  Table 3.3 provides good evidence that naturally occurring compounds containing either Na or Cl tend to be very soluble and, with time, end up in the oceans and seas of the world.

Table 3.3.  Soluble salt content of sea water*.

	Element
	Concentration (ppm)

	Cl

Na

Mg

S

Ca

K

Br
	18980

10561

1272

884

400

380

65

	Total
	32,542


* Handbook of Physics and Chemistry, 53rd Ed.  Approximate EC would be 50 millimhos/cm or 50,000 micromhos/cm.

Appendix to Chapter 3

What is pH?

In a pure solution of water, H2O, the water molecule is only very slightly dissociated, or broken apart into H+ and OH- ions.  At equilibrium the concentrations of H+ and OH- ions are each only 0.0000001 moles per liter.  The equilibrium reaction may be expressed as

H2O (=( H+  +  OH-






[1]

and the equilibrium constant Keq, may be expressed according to the law of mass action as,

Keq = (H+) (OH-)/ (H2O)






[2]

where parenthesis is used to indicate activity or concentration of the ion or molecule.  Since the activity of H2O is 1.0, the value for the Keq for water becomes

Keq = (0.0000001) (0.0000001 )/ (1.0)




[3]

or simply

 Keq = (0.0000001) (0.0000001 )

      = 0.00000000000001






[4]

Numbers such as 0.0000001 and 0.00000000000001 are cumbersome to communicate and instead the convention of expressing small numbers (and large numbers) as powers of 10 was adopted so that equation [3] could be expressed as

Keq = (1X10-7) (1X10-7)/ (1.0)





      = 1X10-14




[5]

Even power of 10 expressions (scientific notation) are often cumbersome to communicate, and instead log10 expressions of small numbers have been found easier to use. When the number is less than 1.0, and the log10 is therefore negative, the letter p is placed before the term or element whose value is being expressed and only the positive value is written.  Hence the value for Keq can be expressed as the negative log for pKeq as

pKeq = 14





[6]

The concentration for H+ in pure water can thus be written as 

pH = 7





[7]

Moreover, since the concentration of H+ in most aqueous environments is much less than 1.0, it has become most convenient to refer to the concentration as the solution pH.  It is important to note that for every unit change in pH there is a ten-fold change in H+ concentration, or acidity.  In addition, when converting pH values to actual concentration it is important to remember to convert to positive log values before calculating antilogs, as in the example

pH = 7.7, therefore H+ concentration = 10-7.7; = 101 x 10-8.7; = 100.3 x 10-8; and the antilog of 0.3 is 2.0, so the concentration of H+ is 2.0 x 10-8 mole/liter in a solution of pH 7.7.

What are buffers and how is the soil involved in buffering?

Buffers are components of the soil or solution that will resist change in pH whenever there is an addition of acid or base.  In Chapter 2 we learned that monovalent anions and cations tend to form highly soluble salts and strong bases or acids.  Exceptions occur when the anion is OH- and the cation is H+ (as in H2O) or when OH- is combined with a trivalent cation such as Fe(OH)3.  Compounds, or components of soils, that hold H+ or OH- in such a way that the ions are not readily dissociated, will act as buffers against pH change.  

Acetic acid is a good example of a weak acid.  We know it more commonly as vinegar, and often eat it as a part of vinegar and oil salad dressings.  Acetic acid has the chemical formula, CH3COOH (for convenience indicated HAc), and dissociates according to the reaction:

CH3COOH (=( H+ + CH3COO- 

(Ka = 1 X 10-5; pKa = 5)
[8]

HAc     (=(  H+ +    Ac-
The distribution of H+, Ac-, and HAc is given by


(H+) (Ac-)/(HAc) = Ka, = 10-5




[9]

Rearranging terms, we have,


H+ = 10-5 (HAc)/(Ac-)





[10]

and taking the log of both sides results in,


log H+ = log (10-5) + log (HAc)/(Ac-)



[11]

Multiplying by (-) give us

-log H+  =  - log (10-5) + log (Ac-)/(HAc)


[12]

and, since - log H+ = pH, and - log (10-5) is 5, it follows that 


pH = 5 + log (Ac-/HAc)




[13]


At pH 5, we have


5 = 5 + log (Ac-/HAc).




[14]


Thus the log (Ac-)/(HAc) must equal 0, and the ratio (Ac-)/(HAc) equals 1, since log 1 is 0.

If we dilute Ac- and HAc, the ratio remains at 1, and the pH remains unchanged.

If NaOH is added to the acetic acid solution, it will react to form sodium acetate, CH3COONa (or NaAc).  The system may be represented by two equilibrium reactions, one for acetic acid and one for sodium acetate because each of these compounds will be only partially dissociated.

NaAc (( Na + Ac-




[15]

 HAc (( H+ + Ac-




[16]

In the above system, if acid (H+) is added, then reaction 16 is driven to the left, but as Ac- is used in reaction 16, it is replenished from reaction 15 going to the right.  The ratio of Ac-/HAc remains about the same.  If base (OH-) is added, it uses up H+ to form H2O and reaction 16 goes to the right to replenish the H+.  The additional Ac from dissolving HAc forces reaction 15 to the left and the new equilibrium has nearly the same ratio of Ac-/HAc.  Hence, the system of a weak acid and its salt from a strong base is a “buffered” system against change in pH.  When either acid (H+) or base (OH-) are added, the system reacts to maintain the ratio of Ac/HAc nearly the same as it was initially.  The system is buffered strongest (best) at or near the pH equal to the pKa.

What is the ECCE of a liming material?

In Oklahoma, lime quality is identified by the term Effective Calcium Carbonate Equivalent, or ECCE.  The value for ECCE is determined by the Oklahoma State Department of Agriculture from chemical (calcium carbonate equivalent of the material) and physical (fineness) characterization of the material.

The fineness factor is determined by weighing sieved portions of a lime sample.  The factor is then calculated by taking ½ times the fraction (e.g. 0.90) of sample passing an 8 mesh sieve plus ½ times the fraction (e.g. 0.70) of sample passing a 60 mesh sieve.  The fineness factor for these example values would be  (1/2 X 0.90 + ½ X 0.70 = 0.80).  The purity factor (a fraction) and the fineness factor (a fraction) are multiplied times each other and then times 100 to obtain the ECCE value.  If the purity factor was 0.90 (90% pure or equivalent calcium carbonate) then the ECCE would be (0.90 X 0.80) X 100, or 72.  The material could then be marketed as having an ECCE of 72 %.  By law, material cannot be sold in Oklahoma as aglime unless it has a guaranteed ECCE value.

 Chapter 4
 

Basic Soil - Plant Relationships 

General soil dynamics includes equilibrium between solids, solution, and gases as influenced by chemical and biological reactions and changes in soil water content (see below)


Nutrient uptake

by plants


Soil air





Exchangeable ions









plus








Surface adsorption

Soil

Solution



        Organic Matter





Precipitation


        plus





     
and 


        Microorganisms





dissolution


Rainfall - evaporation,

drainage addition of 

fertilizer

Figure 4.1.  The dynamic nature of nutrient availability in soils.

Plants absorb essential elements, usually in ionic form, from the soil solution.  As these ions are depleted in the soil solution, chemical and biological reactions occur that replenish the ions that were absorbed.  Immobile soil nutrient ions are replenished by ion exchange reactions, soil particle surface desorption, dissolution of precipitated forms, and mineralization of organically bound forms of the nutrients.  Mobile soil nutrients are replenished as soil water continues to move toward the root surface, carrying soluble nutrients from distant soil.  Depending on the nutrient, these processes have varying degrees of importance.

1. Ion exchange in soils

a) Cation exchange

i)   1:1 layered alumino silicates (clays), kaolinite
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Broken edges account for CEC

ii)  2:1 clays

a) idealized end members, in the spectrum of possible isomorphic substitutions, are clays without isomorphic substitution

(1)  pyrophyllite, a dioctahedral mineral (all cations in the octahedral layer are Al3+ , which occupy 2/3 of the “spaces” in the layer

(2) talc, a trioctahedral mineral (all cations in the octahedral layer are Mg2+, which occupy 3/3 of the “spaces” in the layer) 

b) illite: derived from the dioctahedral mineral muscovite where the octahedral layer is occupied by Al3+, and the trioctahedral mineral biotite, where Mg2+ and Fe2+ occupy the octahedral positions instead of Al3+.  Negative charge (CEC) arises from substitution of Al3+ for Si4+ in the silicon tetrahedral layer.  K+ is similar in size to the “holes” in the base of the tetrahedral layer and becomes “fixed” between crystal lattices in the mineral.  These minerals are a rich source of K. 

c) montmorillonite: Like pyrophyllite except that Mg2+ has substituted for some of the Al3+ in octahedral layer and accounts for high CEC.

iii)   Soil organic matter

a) CEC arises as a result of H+ being dissociated from carboxylic, phynolic, and other hydroxyl groups.

iv)   pH dependent charge related to CEC from organic matter and broken edges of clays.
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b) Anion exchange

i) in soils (see charge of broken edges on clays in acid environment)

ii) Strength of anion adsorption is: HPO42- > SO42- > NO3- = Cl-
a) Important for phosphates and sulfates.

b) Chlorides and nitrates are too weakly adsorbed to significantly compete with phosphates and sulfates.

iii) Most important in highly weathered, acid soils (tropics).

2. Movement of ions from soil to roots.

a) Contact exchange or root interception

i) roots have CEC which interacts with soil CEC
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ion oscillation volumes

Overlapping oscillation volumes of ions allows for ions to exchange places on sites of adsorption

b) Diffusion

i) Accounts for the majority of P and K movement from soil solution to root surface

ii) Concentration gradient is driving force

iii) Effective in ion movement over short distances (e.g. P 0.02 cm; K 0.2 cm)

c) Mass flow

i) water movement in response to transpiration, evaporation, and rainfall (irrigation) are driving forces.

ii) Most important for ions in relative abundance in the soil solution (Ca, Mg, and NO3-- N

2. Plant uptake of nutrients

a) Passive uptake

Nutrients are moved from high concentration in the soil solution to lower concentration in the apparent free space (between cell in the cortex or outer layer of cells) by diffusion and ion exchange (cells have an internal negative charge).  The process is indiscriminate and does not require expenditure of plant energy.  The process occurs outside the Casparian strip and plasmalemma that are barriers to diffusion and ion exchange.

b) Active uptake

Nutrients are moved against a concentration gradient across the plasmalemma by a carrier mechanism.  The process requires expenditure of plant energy.
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CHAPTER 5
SOIL AND FERTILIZER N

Where does all the N come from?


Nitrogen exists in some form or another throughout our environment.  It is no wonder all soils and most bodies of water contain some N.  The atmosphere is 78 % N in the form of the diatomic gas N2.  The amount of N2 above the earth’s surface has been calculated to be about 36,000 ton/acre. Soils contain about 1,000 pounds of N/acre (6-inch depth) for each 1 % of organic matter content.  Since N2 is chemically quite stable, considerable energy must be expended to transform it to chemical forms that plants and animals can use.  That these transformations have taken place is evidenced by the common presence in all living organisms of amino-N in the form of amino acids and proteins.

How is N2 transformed?


Natural N fixation.  It may be assumed that the first transformations of N2 to plant available-N would have been a result of oxidation to oxides of N, which are or become NO3-, by lightening during thunderstorms.  The term “fixation” is used to identify the transformation of N2 to plant available-N, and lightening is believed to account for the addition to soils of about 5-10 kg/ha/year.  One might argue that since plants could not function without water, and that water is supplied to plants by rainfall (often associated with lightening), the earliest plant forms assimilated NO3-N as their source of N.  Worldwide the amount of N2 fixed by lightening may be estimated at about 150,000,000 tons/year, assuming the average is about 6 kg/ha and only about ½ of the earths 51 billion hectares land surface receives sufficient rainfall to be considered.  While this total amount is huge, it is relatively insignificant compared to the seasonal N requirement for dense plant populations.


A second, natural transformation of N2 to plant-N results when free-living and rhizobium microorganisms reduce N2 to amino-N and incorporate it into living cell components.  Azotobacter, clostridium, and blue-green algae are examples of microorganisms that are capable of transforming N2 to organically bound N, independent of a host plant.  While there are no estimates of N2 fixed by free-living microorganisms, rhizobium associated with N assimilation by legumes are believed to account for transfer of about 90,000,000 tons of N from N2 to biological-N annually.  By comparison, worldwide manufacture of N fertilizers by industrial fixation of N2 is estimated to be about 80,000,000 tons N annually.

What happens to “fixed” N?


Biologically fixed N in the natural ecosystem eventually accumulates on the soil surface as dead plant material and animal excrement.   During favorable conditions, heterotrophic microorganisms decay these materials as a means of satisfying their carbon needs.  In the process, N is conserved and C is lost through respiration as CO2, resulting in a narrowing of the ratio of C to N.  Also during this process the organic material becomes increasingly more difficult for the microorganisms to decay.  Eventually the material becomes so resistant to decay that the decay process almost stops.  At this point the ratio of C to N is about 10:1, the material no longer has any of the morphological features of the original tissue (leaves, stems, etc.) and may be categorically termed humus.


N mineralization.  During the decay process, and before the organic material becomes humus, there is a release of N from organically bound forms to ammonia (NH3).  Because NH3 has a strong affinity for water, and the decay process only occurs in moist environments, ammonium (NH4+) is immediately formed according to the following equilibrium reaction:

NH3  + H2O (===( NH4+  +  OH- 



[1]
In most environments where decay occurs the entire N transformed from organic-N will be present initially as NH4+.  The process of transforming organic-N to inorganic (mineral) N is called N mineralization:

organic-N ==== heterotrophic microbes ====( NH4+  

[2]

Mineralization is favored by conditons that support higher plant growth ( e.g., moist, warm, aerobic environment containing adequate levels of essential mineral nutrients), organic material that is easy to decay, and material that is rich enough in N that it exceeds microorganism N requirements.  Just as plant growth and development takes time, significant mineralization usually requires 2 to 4 weeks under moist, warm conditions.

What happens to NH4+-N?  

Immobilization.  Decay of plant residue does not always result in mineralization of N.  When residue does not contain enough N to meet the needs of microbes decaying it, the microbes will utilize N in the residue and any additional mineral-N (NH4+ and NO3-) present in the soil.  This process of transforming mineral-N to organic-N is called immobilization, and is the opposite of mineralization.

NH4+ and NO3- ==== microbes ====( organic-N

[4]

Immobilization is favored by conditions similar to those for mineralization, except that residue is poor in N (higher ratio of C to N).  When conditions are favorable for immobilization, and non-legume crops (turf, wheat, corn, etc.) are growing in the same soil, microbes will successfully compete for the available N resulting in crop N deficiencies.  


Cation exchange.  As the concentration of NH4+ in the soil increases, NH4+ will successfully compete for exchange sites on clay and humus occupied by other cations.  This adsorption is responsible for NH4+-N being immobile in the soil.


Volatilization.  Close inspection of reaction (1) indicates that if the environment is basic enough (high concentration of OH-) the equilibrium will favor the reaction to the left.  When this occurs there is the potential for loss of N by volatilization of NH3 gas.  Volatilization is most likely to happen in high pH soils, but may also occur in acid soils when NH4+ accumulates from decay of N rich crop residue or animal manures on the soil surface.  This condition is present in range and pasture situations as well as crop land where residue is not incorportated (no-till or minimum till).  Volatilization is also promoted by surface drying, as removing H2O from reaction (1) shifts the equilibrium in favor of the reaction to the left.  


Plant uptake.  When higher plants are actively growing they will absob NH4+.  When plant absorption proceeds at about the same rate as mineralization there will be little or no accumtlation of NH4+ in the soil.  However, since NH4+ is not mobile in the soil, in order for all the NH4+ to be absorbed it would be necessary for plant roots to be densely distributed throughout the surface soil.  This condition may best be represented by dense plant cover in tropical ecosystems and in turfgrass environments. 

Nitrification.  Ammonium-N may be biologically transformed to NO3- in a two-step process called nitrification.  Nitrification proceeds at about the same rate and under similar conditions as mineralization and immobilization, but has an absolute requirement for O2 as shown by the general reactions:    


2 NH4+ + 3 O2 === nitrosomonas =( 2 NO2- + 4 H+ + 2 H2O 


[5]

Nitrite (NO2-) does not accumulate in well-aerated soils because the second step occurs at a faster rate than the first, and so it is quickly transformed to NO3-.  Because NO2- is not normally found in soils it is toxic to plants at concentration of about only 1-2 ppm.



2 NO2- + O2 === nitrobacter =( 2 NO3- 




[6]

Sum of [5] and [6] is



2 NH4+ + 4 O2 ============( 2 NO3- + 4 H+ + 2 H2O


[7]


The nitrification process is often viewed as a cause of soil acidification because of the H+ shown as a product in reaction [5] and in the sum of the process shown by [7].  Dividing equation [7] by 2, indicates 2 moles of H+ are produced for every mole of NH4+ that is nitrified.  However, if the OH- generated by N mineralization is considered (equation [1]), then for the process of mineralization and nitrification there would be 

Organic-N ===( NH3  + H2O ===( NH4+  +  OH-

[mineralization]
NH4+ + 2 O2 ============(  NO3- + 2 H+ + H2O


[nitrification]

And the sum affect of these two processes, with NH3  and NH4+  as intermediates  not shown in the final reaction occuring in a moist, aerobic environment would be:

Organic-N === mineralization === nitrification ( NO3- + H+


[8]

Thus, when organic forms of N are the source of NO3- used by plants, only one mole of H+, or acidity, is produced from each mole of N taken up by the plants.  However, it could be argued that as NO3- is metabolized and reduced to amino-N, the H+ is either neutralized or assimilated in the process (process [8] is reversed), and use of organic-N or amino-N by plants is not an acidifying process.


Perhaps the most important aspect of nitrification is that it transforms plant available-N from a soil-immobile form (NH4+ ) to a soil-mobile form (NO3-).  This would be most important in arid and semi-arid environments, where considerable water movement in soil is necessary to supply the needs of plants (large root system sorption zone, as defined by Bray, p10).  Only small concentrations (10-20 ppm) of NO3--N are necessary in a large volume of soil to meet the N needs of plants that may have to grow rapidly during a short rainy season.  In these same arid and semi-arid soils, that usually are calcareous and have pH of 7.5 or greater, N accumulated over time as a result of mineralization would be at high risk of loss by volatilization as NH3 (see equation [1]).  As somewhat of a safeguard against NH3 being volatilized, acidity produced by nitrification neutralizes OH- resulting from mineralization and tends to acidify the environment (an extra H+, see equation [8]) as long as NO3- is accumulating in the soil.

What happens to NO3-?


 Immobilization.  As in the case of NH4+-N resulting from mineralization, if needed, NO3- is most likely to be immobilized by microorganisms that exist where the NO3- is present.  Immobilization will occur when organic matter being decayed does not contain enough N to meet the needs of the active microbes.  


Plant uptake.  When higher plants are actively growing they will absob NO3-.  Movement and absorption will be promoted by mass flow in relation to transpiration of water by plants.  Nitrate may accumulate in soils when it is produced from mineralization and nitrification during periods when plants are not actively growing.  These conditions may periodically exist in arid and semi-arid environments during seasons when plants are not growing or are sparsely distributed and soil conditions favor microbial activity.

 
Leaching.  Nitrate-N is subject to loss from the root environment with water percolating through the soil.  This is a significant problem when soils are porous (sandy) in high rainfall or irrigated condition.  It is not believed to be a problem in arid and semi-arid, non-irrigated soils.


Denitrification.  When soils become anaerobic (e.g., there is little or no O2 present) and conditions favor microbial activity, some microorganisms will satisfy their need for oxygen by stripping it from NO3-.  As a result, gaseous forms of N (nitrous oxide, N2O, and N2) are produced that may be lost from the soil to the atmosphere above.  The generalized process may be represented as:

2 NO3-  -  O2 ==( 2 NO2-  - O2 ==( 2 NO- - ½ O2 ==( N2O - ½ O2  ==( N2
[9]

The microorganisms responsible for denitrification are generally believed to be heterotrophic facultative anaerobes.  That is, they use organic matter as a carbon source and can function in either aerobic or anaerobic environments.  Denitrification is promoted in soils that contain NO3-, organic matter that is easy to decay, and where O2 has been depleted by respiration (root or microbial) or displaced by water (waterlogged).  In addition to the problem of N loss, the intermediate NO2- may accumulate to toxic levels when the process is incomplete.

How are these N transformations interrelated?


As may be obvious from several of the biological and chemical reaction detailed, where the product of one reaction is a reactant for another, there is a close interrelationship among them.   This interrelationship has often been illustrated by a figure commonly referred to as the N-cycle (Figure 5.1).  It is important to consider how change in the concentration of one component of the cycle (e.g., NH4+) can have a ‘ripple’ effect (like a pebble thrown into a pond) throughout the cycle (temporarily affecting plant uptake of N, immobilization by microbes, exchangeable bases, and nitrification), or it may only affect one process, as in the case when NH4+ is produced as a result of mineralization occurring at the surface of a moist, alkaline (high pH) soil where it is quickly lost by volatilization when the surface dries in an afternoon.  As easy as it may be to illustrate the interrelationship of these processes in the cycle, it is another matter (difficult) to understand how they influence our management of N to grow plants.


Figure 5.1.  The N-cycle, showing the interrelationship of chemical, biological, and physical reactions that influence availability of N for plant growth and development.

A general, extremely important aspect of the N-cycle is that it is nature’s way of conserving N.  In nature there is likely seldom more than a few (1-5) ppm of N present in the form of either NH4+ or NO3- -N.  Thus, although there are processes (leaching and volatilization) that can remove excess N from the natural system, these are not likely to be active except in extreme situations.


Mineralization-immobilization.  The relationship between mineralization and immobilization is especially important to understand because it will occur within a growing season and influence plant growth and the need for in-season N management (Figure 5.2).  This illustration shows that when organic matter has a C:N ratio > than 30, NO3 initially present in the soil is consumed (immobilized) by microbes during the decay process.  As a product of the decay process (respiration) CO2 content in the soil gradually increases.  Because C is lost and N is conserved, the C:N ratio becomes narrower until it is finally < 20, at which point nitrate begins to accumulate (mineralization).
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Figure 5.2.  Interrelationship of mineralization and immobilization of soil-N and the corresponding changes in nitrate and carbon dioxide.

How does the N-cycle influence commercial plant production and vice versa?

When plants are harvested and removed from an area, N is also removed from the soil of that area.  Although small removals, such as by indigenous animals, may be insignificant, large removals such as occur with annual cereal grain production, disrupt the recycling of N.  Cultivation stimulates N mineralization and nitrification, resulting in gradual depletion of soil organic-N and soil organic matter.  Many prairie soils of the central Great Plains and corn belt regions of the US have lost one-third to three-fourths of their original organic matter content as a consequence.  The use of legume crops in rotation with non-legumes and the N fertilizer industry grew out of a need to replace the depleted soil N.


Mineralization of N in legume residue.  Because legumes seldom lack N in their growth and development, their residue is rich in N (high protein), the C:N ratio is < 20:1 and N mineralization will be favored.  When non-legumes, like corn, are rotated with a legume, such as soybeans (common in the corn belt of the US), soybean residue may contribute 30 to 50 lb N/acre to the corn needs (idealized system, Figure 5.3).  The dashed line in Figure 5.3 shows the soybean-corn system, without N, yields about the same as the 40 lb N rate for the corn-corn system.
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Figure 5.3.  Effect of an annual legume in rotation with a non-legume.


The effect is greater when corn is planted following alfalfa (Figure 5.4) because the perennial legume has usually been growing for 4 to 10 years, during which time some residue has accumulated and only partially decayed since it was not incorporated.  Accumulated residue, and existing growth when the alfalfa was destroyed by cultivation, provides a large amount of N-rich organic residue.  In many cases this is sufficient to meet N needs of the first year of corn production following alfalfa.  Note that as the residual contribution from alfalfa becomes less and less each year, there is an increasing corn response to the application of fertilizer-N.  While the response of non-legumes to mineralization of N from legume residue is commonly observed, it should be understood that the result is entirely due to the high protein or N-rich residue of the legume.  Inter-seeding legumes into non-legume forages will also increase crude protein content of the mixture.  It is not a result of the legume somehow providing available plant N directly to adjacent non-legume plants.  Non-legumes benefit from the presence of legumes only as a result of N mineralization from the N-rich legume residue.  


Mineralization of N from non-legume residue.   Legume residue has a narrow C:N ratio because it was grown in a N-rich environment (N was not limiting).  Similar N-rich residue is created whenever non-legumes are grown in a N-rich environment as a result of fertilizer input at levels that exceed crop requirement.  When this occurs for several seasons, sufficient N-rich residue may accumulate to result in fertilizer responses similar to that shown in Figures 5.3 and 5.4.  



A final aspect of the corn response to fertilizer N shown in Figure 5.3 to be noted is that the response is not linear, as might be predicted for a mobile soil nutrient according to Bray’s mobility concept.  There are two reasons for this.  One is that some of the fertilizer-N is immobilized when the soil is enriched with mineral N, second is that some of the mineral N is lost from the system because of the mineral N enrichment.  It is important to understand that while the N-cycle is very effective in conserving N in a natural ecosystem, when large quantities of N are introduced (e.g., fertilizer NH4+ and NO3- -N) they represent excesses that the system will attempt to use (e.g., immobilization) or eliminate (leaching and volatilization).  Consequently, the system should be viewed as one that buffers against mineral N changes and one that leaks when mineral N is present in excess.  Excess mineral N exists whenever there is more present than can be soon used by growing plants.  The most efficient N fertilization program would be one that most closely resembles the natural supply of N from the soil to the growing plants.  This system would add minute amounts of mineral N to the soil at a location where the plant could absorb it each day.  Such a system is usually not economically feasible because of the high cost of daily application.
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Figure 5.4.  Decreasing response of corn to N mineralized from a previous crop of alfalfa.



Mineralization of Soil-N.  Close inspection of Figures 5.3 and 5.4 show there is a corn yield of about 70 bushels/acre when no fertilizer-N is applied to a field that grows corn year after year, without a legume in rotation.  Nitrogen to support this yield is believed to come primarily from soil-N in the organic fraction, that is, N mineralized since the last crop was grown and during the growing season.  For this example the mineralized, or non-fertilizer N, supports about one-third of the maximum yield.  It is not uncommon for yields without fertilizer-N additions to be one-half to two-thirds of the maximum yield attained with regular N fertilization.  The difference between unfertilized (check or control areas) and fertilized yields over many years is related to the suitability of the growing environment (heat, moisture, light, etc.) to the crop.  For this reason, there is less difference between fertilized and unfertilized yields for dry land than for irrigated systems in arid and semi-arid environments.  Large differences in plant response between fertilized and unfertilized areas are common, for example, in irrigated turf where clippings are removed (Figure 5.5).
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Figure 5.5.  Midfield bermudagrass turf response to fertilizer N (rates are equivalent to 0.5, 1, 1.5, 2, 4, and 6 lb N/1000 square feet.  From Howell, OSU M.S. thesis, 1999). 

What are the characteristics of N fertilizer responses?  


Nitrogen Use Efficiency.  Dry land winter wheat yields reported from research by Oklahoma State University at the Lahoma Research Station show the no-N treatment to be slightly more than one-half (60 %) of the maximum yields of N fertilized plots, when averaged over the past 30 years (Figure 5.6.).  Similar to the hypothetical yield responses shown in Figures 5.3 and 5.4, this research shows the yield response to be non-linear.  Maximum yield of about 42 bushels/acre is found at the 80 lb N/acre rate, which supports the “rule of thumb” of 2 lb N required per bushel of wheat yield.  Average nitrogen use efficiency (NUE) has been calculated and plotted for each of the fertilizer rates.  NUE is a measure of the percentage of fertilizer applied that is removed in the harvest (grain in this situation).  
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Figure 5.6.  Average winter wheat response to N at Lahoma, OK (1971-2001).


Typical of many studies with cereal grains, NUE is about 50 % at the lowest input of fertilizer and decreases to only about 35 % at maximum yield.  Low NUE is believed to result from increasingly large “excesses” of mineral N being present because all fertilizer was applied preplant, without knowledge of yield potential or supply of non-fertilizer N.

How profitable is it to fertilize for maximum yield?  Using the 31-year average yield response data from Figure 5.5, profitability of each 20-lb/acre addition of N can be examined by simply considering different prices (value) for wheat and fertilizer-N (cost).  When this is done using $0.25/lb N cost (figure 5.7), it is seen that the most profitable rate may easily vary by 20 lb N/acre depending upon value of the wheat.  Thus, depending upon the economic situation, the return from fertilizer use should be much better some years than others.  Also, since the 31-year average yield response data fit a quadratic response model, the law of diminishing returns applies, and the last 20 lb N increment that increases yield (60 to 80 lb) always has least economic return.  When the value of wheat is $2.00/bushel the maximum economic rate of N is 60 lb/acre, even though the maximum grain yield is from 80 lb N/acre.
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 Figure 5.7.  Average economic return from N fertilization of wheat, 1971-2001 (Lahoma, OK).

How variable are crop N needs from year to year?  Growth and development of crops often varies considerably from year-to-year depending on weather conditions.  Consequently, the need for nutrients like N also varies.  In addition to total uptake (yield multiplied by plant concentration), there is also considerable year-to-year variability in how much N is supplied by the soil (Figure 5.8).  It is obvious from the trend line of Figure 5.8 that there is a tendency for the unfertilized yield to decrease slightly over time (about 0.1 bu/acre/year), and that the amount of non-fertilizer N available to the crop varies greatly from year-to-year.  It is not surprising that there is a decrease in supply of non-fertilizer N with time as continued crop production without fertilizer mines soil organic-N.  It is surprising that this source of N continues to supply such significant amounts even after 30 years.  The 41 bushel/acre yield in 2000, for example, is remarkable.  Similar results were found from a 15-year study of irrigated corn response to N fertilizer done by the University of Nebraska.
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Figure 5.8.  Wheat yield of plots receiving no added fertilizer N 1971-2001 (Lahoma, OK).

Since crop N needs are related to concentration of N in the crop and yield (Bray concept for mobile nutrients), it is important to reliably estimate what the yield will be in order to determine N needs.  Variability in the maximum yield obtained with N fertilizer from the Lahoma research is shown in Figure 5.9. The maximum yield from fertilized plots is found to be highly variable from year-to-year, and tends to increase slightly over time (0.24 bu/acre/year).  This variability in maximum yield, together with the variability in supply of non-fertilizer N, makes it difficult to estimate how much fertilizer-N should be applied in a given year.
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Figure 5.9.  Maximum wheat yield of N-fertilized plots over time (Lahoma, OK).

Indexing N responses.  Variability in crop requirements for N fertilizer from year-to-year is most easily seen when maximum yields of the fertilized plots are divided by the yields of unfertilized plots for the same years.  This simple calculation, referred to as a response index (RI) is illustrated in Figure 5.10 for the Okalahoma data shown in Figures 5.8 and 5.9.  When the RI is near 1.0, there is little response to N fertilizer and its application may have questionable economic value.  On the other hand, when the RI is large (e.g., >1.5) there is great economic opportunity from fertilizing.  It is important to note that most farmer’s fields do not have a history of zero fertilizer-N input, and a smaller response index should be expected if an unfertilized area is compared to that with adequate N.
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Figure 5.10.  Response Index (maximum fertilized yield/unfertilized yield) for winter wheat over time (Lahoma, OK).

Estimating fertilizer-N needs from yield goals.  The conventional approach to estimating N needs is to first identify a yield goal, that is a realistic yield expectation, and then multiply this yield (bushels/acre) times 2 to get the total N requirement.  The yield goal is often identified as the best yield obtained in the past five years or the average plus 20 %.  This approach attempts to assure adequate N for years of better than average yields because “better than average” years may not be recognized until it is too late to apply additional fertilizer.  Many producers take a more conservative approach and simply fertilize for the average yield.  Estimating N fertilizer needs based on yield goals is an excellent general approach to N fertilizer management, and it is easy to carry out since most producers will know the average yield of each field for the past several years.  However, this approach does not take into consideration the year-to-year variability in maximum yield obtained (Figure 5.9) and in how much of that yield may be supported by non-fertilizer N (Figure 5.8).

An example of the importance of considering year-to-year variability in maximum yield and plant available non-fertilizer N is found by comparing yields for 1994 and1995.  The unfertilized yields for these years were 11 bushels (1994) and 29 bushels (1995).  The maximum yield obtained by adding fertilizer-N was about 45 bushels for each year.  Thus, the yield response to N fertilizer is quite different, 34 bushels in 1994 and only 16 bushels in 1995.  For the year 2000 the unfertilized yield was 41 bushels/acre and the fertilized yield was only 47 bushels/acre, obtained at the 60 lb N/acre rate.  Obviously, if year-to-year variability in maximum yields and supply of non-fertilizer N can be managed, such a strategy has the potential to pay good economic benefits.
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Figure 5.11.  Economic loss associated with applying 80 lb N/acre to support an average yield of 42 bushels/acre compared to applying the rate to achieve maximum yield each year.


Figure 5.11 illustrates there is approximately a $10/acre/year loss in unrealized yield or excess fertilizer application when 80 lb N/acre is applied each year instead of the optimum rate for maximum yield.  For the six-year period from 1994 to 1999, the maximum yield was obtained from 100 lb N/acre rate.  This rate is approximately the requirement calculated for a yield goal identified by the average yield plus 20 %.  The loss associated with this rate applied each of the 31 years would be about $15/acre compared to the rate of N that just matched the requirement for maximum yield each year.


How can uncertainty be managed?  A new approach, or strategy, for managing some of the uncertainty just described is to apply only a fraction (or none) of the season-N requirement as a preplant application to the entire field and apply the full rate to a strip running the length of the field.  This strategy has appeal for crops whose management allows for in-season adjustment of N needs by fertilization.  By applying only a portion of what the crop is expected to need, there is opportunity for the crop to utilize more of the available non-fertilizer N in years where this supply is large.  The strip that received the “full rate” pre-plant will represent an area where N is generally not limiting.  Crop conditions of the strip (called the N-Rich Strip) can be evaluated during the growing season and used to guide the manager in the application of additional fertilizer-N.  If the N-Rich Strip is not observed to be different from the field in general, then it is unlikely the crop will respond to additional fertilizer.  However, if the N-Rich Strip is markedly different from the rest of the field then more fertilizer is likely justified.  The rate of additional fertilizer may be gauged by the difference in crop conditions between the N-Rich Strip and the rest of the field.  This strategy holds promise of improving profitability for producers and decreasing the effect of excess N fertilizer applications on NUE and the environment.


Although this strategy is being developed for use in winter wheat, it should be easy for managers of other crops and turf to adapt it to their needs.  In the case of turfgrass managers, where an N-Rich Strip would likely be unsightly, small inconspicuous areas may be designated for a double rate of N each time a general area is fertilized.  In this way the N-Rich Strip may be observed over time and used as a guide for future fertilization.  New optical sensors provide an index of biomass and active chlorophyll (normalized difference vegetative index, or NDVI) from ratios of near infrared and red light reflectance from the crop canopy.  This index is a useful measure for comparing the N-Rich Strip with the rest of the filed in a quantitative, objective manner.  Development of this technology has led to creation of a web-based (http://www.soiltesting.okstate.edu/SBNRC/SBNRC.php) N-Rate Calculator that may be used in-season to compute estimates of yield potential with and without additional fertilizer and the appropriate N rate for the in-season application.
What are the sources of N fertilizers and how are they managed?

Animal waste.  Early civilizations observed increased yields resulting from application of animal waste to fields where they had domesticated plants for food production.  Animal waste, including sewage sludge (biosolids) from cities, continues to be an important source of N and other nutrients for improving nutrient availability in soils.  On a macro-scale, N management could be improved and N could be better conserved if all animal waste would be returned to the fields that produced the feed and food for animals and humans consuming it.  This idealized concept is illustrated in Figure 5.12.



Figure 5.12.  Idealized recycling of N in food production.  N loss is minimized and soil organic matter is conserved.

With the increasing concentration of people in cities, and confinement of animals that produce meat to feed them, there is an associated concentrating of animal waste and biosolids to fewer locations on the landscape.  As the waste accumulates to larger and larger amounts, society becomes more sensitive to its existence and measures are taken to manage it for beneficial uses (e.g. crop production) and decreased impact on the environment.  Applications to cropland at rates that restore native fertility accomplish both goals.


Nutrient content of animal manures varies, but is in the order of (plus or minus 50%) 50-50-50 for poultry, 20-20-20 for beef, and 10-10-10 for swine, where the analysis is lb N, P2O5, and K2O per ton of material.


Organic food production.  There are groups within our society that believe food should be raised “organic”, meaning ‘without the benefit of external inputs of synthetic materials’ (e.g. chemical fertilizers), and that we might simply use animal manures as fertilizers.  The soundness of this approach can be quickly examined by considering the amount of animal manure required to replace the current 300,000 tons of N, from commercial inorganic fertilizer, used in Oklahoma to maintain current crop production levels.  If we assume use of beef manure, then the tons of manure required would be


300,000 tons N x 2,000 lb/ton = 6 x 108 lb N required


60 x 107 lb N required x 1.0 ton manure/20 lb N = 30 x 106 ton manure

It has been estimated (USDA) that the average manure production of 1,000 lb steers in a confined feedlot will produce 3.212 tons per year.


30 x 106 ton manure x 1.0 animals/3.212 ton per year = 9,339,975 steers


The Oklahoma Agricultural Statistics for 1997 reported 430,000 cattle on feed as of January 1, 1998 (this does not mean the number was constant throughout the year).  Hence, it would be necessary to increase the beef cattle in feedlots by a factor of at least 20-fold to produce the required N in the form of animal manure.  What would we do with all the meat?


It is also important for the promoters of ‘organic’ farming to realize that even the best recycling efforts are not 100 % efficient.  It is always necessary for some external (outside of the natural cycle) inputs.  For example, when plants are grown to feed animals, then animal waste is used to grow plants, and the plants are again used to feed the animals, and so on and so on, a point is soon reached when the animals die for lack of feed because there was not enough animal waste to grow enough feed.  


Synthetic N fertilizers.


Development of the fertilizer industry after the second World War in the mid 1940’s coincided with other technological improvements in agricultural production (i.e. improved varieties) and a general increase in yield (Figure 5.13).  It is important to keep in mind, especially as it relates to ‘organic’ and natural fertilizer materials, that almost all N fertilizer materials are synthesized while P and K fertilizers are processed, natural deposits.  Of the synthesized N fertilizers, urea is an organic fertilizer and the others are not.
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Figure 5.13.  Changes in winter wheat yield and fertilizer tonnage sold in Oklahoma with time.


Anhydrous ammonia (82-0-0).  The leading N fertilizer in terms of tons sold nationwide is anhydrous ammonia (82-0-0). It is manufactured by combining atmospheric N2 with H in an environment of high pressure and temperature that includes a catalyst.

N2 + 3 H2 ==500-atm pressure, 1000 C and a catalyst (  2 NH3  




The common source of H is from natural gas (CH4).  Important properties of anhydrous ammonia are listed below

· gas at normal temp and pressure

· boiling pt is -28 F

· volume expansion from liquid to gas is about 1:800

· vapor pressure at 100 F is about 200 psi

· very hygroscopic (water loving)

The strong attraction of anhydrous ammonia for water is identified chemically by the equilibrium reaction

NH3  + H2O (===( NH4+  +  OH- 


Keq = 10-4.75 

[1]
At pH 7 the ratio of NH4+/ NH3 is about 200:1, thus, there is a strong tendancy for the reaction to go to the right.  From the standpoint of N mobility in soils, it is important to realize that undissociated NH4OH does not exist in aquous solutions of NH3 at norml temperature and pressure.  If undissociated NH4OH did exist, it would provide a form of N, other than NO3- that would be mobile in the soil.


Because it has such a strong attraction for water and is transported and applied to soil as a liquid under high pressure, anhydrous ammonia is a hazardous material and special safty precauions must be taken in its use.  Most important among these is to avoid leaks in hoses and couplings, and to always have a supply (5 gallons or more) of water available for washing.


When anhydrous ammonia is injected into the soil it reacts immediately with soil-water.  Even in soils that are “dusty” dry, there is sufficient hygroscopic water present to cause reaction [1] to take place.  However, when there is insufficient water present (e.g. dry, sandy soil) to react with all the NH3 (high rate of N, shallow application depth), some NH3 may be lost to the atmosphere by volatilization.  Losses are minimized by injecting the NH3 at least 4” deep in loam soils and 6” deep in sandy soils for N rates of 50 lb N/acre.  As rates increase, depth of injection should be increased and/or spacing between the injection points decreased.  In all application situations it is important to obtain a good “seal” as soil flows together behind the shank or injection knife moving through the soil.  Packing wheels are sometimes used to improve the seal and minimize losses.

Anhydrous ammonia is the least expensive source of N.  Its low cost accounts for its popularity, in spite of the handling risks.  Because natural gas is a major feedstock in manufacturing, cost of natural gas strongly influences the price of anhydrous ammonia (Figure 5.13).  Also, since anhydrous ammonia is often the N source for manufacturing other N fertilizers, their cost is directly related to the cost of ammonia.  


Since anhydrous ammonia must be injected into the soil, its use is somewhat limited.  It finds little use in regions of stony or rocky, shallow soils, or in production of perennial non-legumes.  Its widest use is in corn and wheat production where it is applied preplant and as a ‘side dress’ (applied between the rows) application mid season for corn.  It is not recommended for use in deep, sandy soils because of the risk of leaching associated with the deeper injection requirement and lower CEC of these soils.  It is sometimes used with a nitrification inhibitor, such as N-Serve (also called nitrapyrin) or fall applied when soil temperatures are cold enough to minimize nitrification and leaching loss and risk of groundwater contamination.  It is a good source of N for no-till systems since immobilization is minimized by band injections.  Use of anhydrous ammonia does not cause hard pans, acid soils, or reduced populations of microorganisms and earthworms, as is sometimes suggested.
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Figure 5.13.  Relationship of natural gas and anhydrous ammonia prices with time (NH3 prices from: http://www.tfi.org/Statistics/pricespaidbyfarmers/ ; Gas prices from US DOE Website: http://www.eia.doe.gov/). 


Urea (46-0-0).  Urea is the most popular (based on sales) solid N fertilizer.  It is produced as either a crystal or prill (small bead-like shape).  It is very soluble in water and is the highest analysis solid material sold commercially.  It is not hazardous and has low corrosive properties, although it is hygroscopic (attracts water) and requires storage free of humid air.  It is mobile in soil because it remains an uncharged molecule after it dissolves.  After it dissolves it hydrolyzes to ammonium, bicarbonate and hydroxide in the presence of the enzyme urease, according to the reaction below.  Because urease is 

CO(NH2)2  +  H2O  = urease enzyme ==(  2 NH4+  +  HCO3-  +  OH-  
[2]

present in all soil and plant material, the hydrolysis of urea will occur on the surface of moist soil, plant residue, or living plant material if the moist environment is maintained for about 24 hours.  If, after hydrolysis has taken place, the environment dries, N may be lost (volatilized) by the reaction



NH3  + H2O (=== NH4+  +  OH- 




[3]
Environments that are already basic (high pH soil) and lack exchange sites to hold NH4+ (sandy, low organic matter soils) will favor loss.


Urea is easy to blend with other fertilzers, but should be incorporated by cultivation, irrigation or rain within a few hours of application if the surface is moist and temperatures are warm (>60 F).  There apparently is little or no loss of ammonia when urea is surface applied during cool weather or remains dry during warm weather. 


Ammonium Nitrate (33-0-0).  Use of ammonium nitrate fertilizers decreased with increasing use of urea in the 1980’s.   While sometimes preferred for use on sod crops, like bermudagrass hayfields, sales in Oklahoma continue to be least of the common N fertilizer materials.  Since the bombing of the Federal Building in Oklahoma City April 19, 1995, fertilizer dealers are even more reluctant to include it in their inventory of materials.  Because ammonium nitrate has been popular for homeowners, some retailers continue to carry a 34-0-0 material that is a blend of urea and ammonium sulfate or other materials.  Thus, they are able to sell a fertilizer of the same analysis, but which has no explosive properties.  Although ammonium nitrate is widely used as an explosive in mining and road building, the fertilizer grade (higher density) is not considered a high risk, hazardous material and accidental explosions of the fertilizer grade are extremely rare.


Ammonium nitrate is hygroscopic, like urea, and will form a crust or cake when allowed to take on moisture from the atmosphere.  Unlike urea, loss of N as NH3 volatilization is not a problem with ammonium nitrate.  This fertilizer is corrosive to metal and it is important to clean handling equipment after use.  A major advantage of ammonium nitrate fertilizer is that it provides one-half of the N in a soil-mobile form.  This is often justification for use in short-season, cool weather, vegetable crops and greens like spinach.  


UAN (urea-ammonium nitrate) solutions.   When urea and ammonium nitrate are combined with water in a 1:1:1 ratio by weight, the result is a solution containing 28 % N.   This liquid N-fertilizer is popular for use as a topdressing (application to growing crop) for winter wheat and bermudagrass hayfields.  Because it has properties of both urea and ammonium nitrate, its use is discouraged for topdressing during humid, warm, summer periods when volatilization of NH3 from the urea portion could occur.  It is a popular fertilizer, in part, because it can serve as a carrier for pesticides.  Solution 32 is a similar material that simply is more concentrated (contains less water) and is used only in the summer because it ‘salts out’, or precipitates when temperatures are below about 28 degrees F.  Solution 28 does not salt out until temperatures reach about 0 degrees F.


Ammonium sulfate (21-0-0).  This N fertilizer is a dry granular material that is the most acidifying of the common N fertilizer materials because the N is in the ammonium form.  By comparison, when urea is hydrolyzed to form NH4+, there are two ‘basic’ anions (OH- and HCO3-) formed, which neutralize some of the H+, formed when NH4+ is nitrified to NO3-.  Because the analysis of N is relatively low, compared to other dry materials, there is not much market for ammonium nitrate and its cost/lb of N is relatively high.  As a result its use is limited to specialty crops, lawns and gardens, and in blended formulations that need S.


Slow-release fertilizers.  Most of these materials are two to three (or more) times more expensive than urea or ammonium nitrate, calculated on a cost/lb of N basis.  They are not used in conventional agriculture, but rather in production systems that are less sensitive to fertilizer costs and which desire a somewhat uniform supply of N to the plants over a long period of time.  Turfgrass systems are an example where this is a requirement and where these materials find most of their use.  The advantage of these materials is that one application may provide a uniform supply of N to the plants for several weeks.


Urea-formaldehyde (38 % N) is a synthetic organic material of low solubility, whose N release depends upon microbial breakdown and thus is temperature dependent.


IBDU (isobutylidene diurea, 31 % N) is another synthetic organic material.  N release from this fertilizer depends upon particle size, soil moisture content and pH.


 S-coated urea (32-36 % N) is urea that has been encapsulated with elemental S in the prilling process.  Release of N depends upon breakdown of the S coat (physical barrier).


Milorganite (Milwaukee sewage sludge, 6 % N) is an organic fertilizer that has a very low N content.  It is popular in turf maintenance because there is little or no turf response from its application.


The relative popularity of conventional N fertilizers can be seen from the sales activity for Oklahoma over the last several decades (Figure 5.14).  These changes generally reflect trends nationally.  The most obvious trend of the last 25 years has been for a decline in anhydrous ammonia (AA) and ammonium nitrate (AN) while urea and urea-ammonium nitrate (UAN) solutions have increased.  Diammonium phosphate (DAP), although a major source of P, contributes only minor to the total N (about 300,000 lb N) sold each year in Oklahoma.
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Figure 5.14.  Sales activity of common fertilizer materials in Oklahoma over time.


Managing fertilizer inputs.


Decisions about how much fertilizer-N to add, and when to add it, are critical to the outcome with regard to response by the crop (plants) and effect on the environment.  Figure 5.6 illustrated that N loss from the soil-plant system increases in proportion to the amount of excess mineral N present in the soil. Thus, it is important to apply fertilizer-N as close to the time the plant needs, or will respond to it (e.g., green color in turf) as is possible.  For this reason, the most efficient use of fertilizer-N is usually accomplished with ‘split applications’, whereby more than one application is applied to meet the seasonal N needs.  


The desire to improve NUE, or fertilizer recovery, by the crop is offset by the cost of making several applications.  Additionally, in the case of cereal grain production, the cost per pound of N may be higher for materials used in-season than the material used pre-season.  Consider the following example:

· 82-0-0 @ $185/ton;  = $185/1640 lb N;  = $0.11/ lb N
· 46-0-0 @ $240/ton;  = $240/920 lb N;  =  $0.26/ lb N
The cost of N from anhydrous ammonia is less than ½ the cost of N from urea.  Farmers may choose to apply anhydrous ammonia pre-plant for wheat and corn production even though it is not as efficiently used as an in-season application of urea.  Decreased efficiency of the pre-plant application is often overcome, economically, by its much lower cost per pound of N.  


Availability of fertilizer materials and convenience of application sometimes over rides cost per pound of N considerations.  For example, anhydrous ammonia may not be available locally, the crop may be a perennial, or the soil may be too rocky for effective injection of this fertilizer.  Sometimes a liquid is more convenient because it can be used as a carrier for a pesticide or it is more convenient (pumping) to distribute than a solid (auguring or shoveling).  It is important to realize that nutrient availability is no difference for liquids and solids when both are applied to the soil.


How much N to apply?  Fertilizer rates are most strongly influenced by potential yield, or yield goal.  As a general rule it is appropriate to apply a total fertilizer-N amount that is equivalent to the amount of N removed by the crop, with adjustment for NUE and available “residual” nitrate-N.  Thus, if the harvested yield of a crop is expected to be 6000 lb/acre, the N content 2 % (12.5 % crude protein), the efficiency 70 % and residual soil NO3-N 20 lb/acre, the following calculations would apply.

Crop removal = 6,000 lb crop x .02 lb N/lb crop; = 120 lb N crop removal

120 lb N removal = mineral N requirement x 0.70

Mineral N requirement = 120 lb/0.70; = 171 lb N/acre

Mineral N requirement – residual soil test-N = fertilizer requirement, so

Fertilizer requirement  = 171 lb N/acre – 20 lb/acre; = 151 lb N/acre 

The above approach assumes that non-fertilizer additions are balanced by losses from the system that might exceed 30 % (the 70 % efficiency), and that organic-N in the soil does not change over time (no gain or loss in soil organic matter).  This general approach is a reliable estimate of fertilizer-N requirements when no other information is available, such as credits for livestock manure additions or legumes in rotation.  Often the greatest limitation to using this approach is obtaining a reliable estimate of harvest removal.  Some crops (plantings), such as fruit and nut trees, or landscape plantings (including lawns where the clippings are mulched in-place), remove very little N by harvest.  Commercial fruit and nut trees remove only about 1000 lb/acre of material that has only about 1 % N in the material.  As a result, the N requirement is less than 25 lb/acre/yr.  Slightly higher rates are often required to make up for N used by grasses and other competing plants in the orchard.  Trees and shrubs in landscapes that include turf may receive adequate N from incidental “spillage or runoff” of N applied to the turf.  Areas that have been used for lawns and gardens for many years (>20) and received annual fertilization during that period, may do well for a year or more without any addition of fertilizer.


When there is doubt about how much N may be required, a minimal rate of 40 lb N/acre (1 lb N/1000 ft2) may be applied as assurance that N will not be limiting early growth and development for any soil-crop system.  In many instances this will be adequate to meet the seasonal needs of the crop, especially in low yielding environments.  In high yielding environments additional N may be applied as a topdressing or side dressing application mid-season.


Soil test-N.  The nitrate-N soil test is most common in climatic regions where unused mineral N from one season remains in the root zone for the next.  These are generally regions of moderate, but not excessive rainfall (<40 inches/yr).  It is important to recall that NO3-N is a transitory form of N in the soil (see Figure 5.1.), which may change dramatically in a short period of time, depending on environmental conditions. 

Estimates of in-season (pre-sidedress) mineralized N are made by measuring nitrate-N early in the season for corn and interpreting the results bases on a calibration that relates the soil test level to the additional N to be supplied as fertilizer.  This pre-sidedress N test (PSNT) has found only limited use because it is only effective when there is no preplant fertilizer N applied and most farmers apply anhydrous ammonia before they plant corn.

____________________________________  

Terms and definitions related to N-cycling and transformations.

Organic-N:
N  that is bound in organic material in the form of amino acids and proteins.

Mineral-N:
N that is not bound in organic material, examples are ammonium and nitrate-N

Ammonia:

A gaseous form of N (NH3).

Ammonium:

A positively charged ion of N (NH4+).

Diatomical-N:
 
N in the atmosphere (N2)

Nitrate-N:

A negatively charged ion of N (NO3-).

Mineralization :
The release of N in the inorganic form (ammonia) from organic bound N.  As organic matter is decayed ammonia quickly reacts with soil water to form ammonium, thus the first measurable product of mineralization is

usually ammonium-N.

Immobilization:
Assimilation of inorganic N (NH4+and NO3- ) by microorganisms.

Nitrification:
Oxidation of ammonium N to nitrate N by autotrophic microorganisms in an aerobic environment.

Denitrification:
Reduction of nitrate N to nitrous oxide (N2O) or diatomical N gases by heterotrophic microorganisms in an anaerobic environment.

Autotrophic:
A broad class of microorganisms that obtains its energy from the oxidation of inorganic compounds (or sunlight) and carbon from carbon dioxide.

Heterotrophic:
A broad class of microorganisms that obtains its energy and carbon from 
preformed organic nutrients.

Volatilization:
Loss of gaseous N from soil, usually after N has been transformed from ionic or non-gaseous chemical forms. 

CHAPTER 6
SOIL AND FERTILIZER P

An overview on P behavior in soils.



As a general approach to understanding how P behaves in the soil, it is helpful to begin with elemental P.  Elemental P does not exist in nature, and is only a phenomenon of the laboratory and industry.  White elemental P is a very reactive solid at room temperature and must be stored under water to prevent its reaction with oxygen.  When exposed to the atmosphere it reacts violently with O2.  In nature P never exists as a cation.  Instead, it exists in combination with oxygen as the oxy-anion (PO43-), which is relatively stable, but bound with cations to form a variety of compounds.  When H+ is the only cation (laboratory situations), phosphate is present in the moderately strong phosphoric acid, H3PO4.  Outside of the laboratory in soil situations, PO43- will react with whatever cations have the highest charge and are present in highest concentration.



A deciding factor in what compound will eventually be formed by reacting with PO43-, is the stability of the final compound formed.  Thus, because AlPO4 and FePO4 are extremely stable, they are formed in soils acidic enough to cause Al3+ and Fe3+ to dissolve and be present to react with PO43-.  In soils where the pH is above 5.5 there is enough Ca2+ present to form calcium phosphates, the least soluble (most stable) being rock phosphate or the mineral apatite, Ca5(PO4)3OH.

In soils of pH suitable for plant growth (pH 5 to 8), the H+ concentration in the soil solution is very low (1 x 10-5 to 1 x 10-8 mole/liter).  These concentrations allow small amounts of PO43- to be present in combination with H+ in the form of H2PO4- and HPO42-, the ionic forms of P taken up by plants.  

How much and what forms of P are found in soils?  



The total P content in soil ranges from about 0.03 to 0.3 % P, and is not related well to plant available P because much of the total P is found in very insoluble primary minerals and precipitated secondary minerals.  Availability of H2PO4- and HPO42- at the root surface is strongly influenced by temperature.  Cold temperatures decrease solubility of the compounds supplying H2PO4- and HPO42- to the soil solution, and cold temperatures also decrease their movement by diffusion from the soil solid surface to root surfaces.  The distribution of soil-P between solid and solution (ionic) forms may be illustrated using a simple diagram of two reservoirs (solid-P and solution-P) connected by a small tube or pipe. The connecting tube represents dissolution/precipitation reactions (Figure 6.1).  These two forms of soil-P are sometimes referred to as the intensity factor (solution concentration) and the capacity factor (solid concentration) for characterizing P supply for crop production.   The solid forms of soil-P may be differentiated further by considering those forms that may readily (labile-P) move into the soil solution from those that will not (fixed-P).
Soil solution P (==( labile P (==( non - labile P
[intensity factor]
  
[---------capacity factor ----------]


Soil solution P
 
                                         Soil solid P






    dissolve





     precipitate

Figure 6.1.  Simplified relationship between solution-P and solid-P in soils. 

What are the characteristics of solution-P?

P in the soil solution is primarily inorganic.  The concentration of inorganic P in the soil solution is very small in natural systems and in also in fertilized soils after the added fertilizer has reached a ‘near equilibrium’ condition.  True equilibrium is probably never reached for many reactions in soils because of the dynamic nature of soils (Figure 4.1).  A solution concentration of 0.05 ppm is believed to characterize soils with adequate P for plant growth and development (Figure 6.2).  This weak concentration only supplies about 1 % of the total P required for plants by mass flow transport.  Thus it is believed that most P reaches the root surface by diffusion and root interception, and that the amount of P removed from the solution by a growing plant (e.g. corn) may be replenished two to three times each day during the growing season, as solid forms dissolve.
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Figure 6.2.  Generalized relationship for concentration of P in soil solution and crop yield.

When solid forms of P dissolve in the soil solution or when fertilizer-P is added, the ionic form of P present in the soil solution is pH dependent as illustrated in Figure 6.3.  This figure may be created by considering the stepwise dissociation of phosphoric acid (H3PO4) and the appropriate equilibrium or dissociation constants (Keq or Ka).  

H3PO4
(=======(

H2PO4- + H+


[1]

H2PO4- 
(=======(

HPO42- + H+


[2]

HPO42-
(=======(

PO43- + H+


[3]


Figure 6.3.  Ionic P form in water as influenced by solution pH.

Ionic forms of P taken up by plants (H2PO4- and HPO42) exist in equal amounts at about pH 7.2.  Plants do not appear to have a preference for one form over the other, thus there is little justification for trying to lime a soil to a pH where ‘P is most available’.

What are the characteristics of solid-P?

 
Since the phosphate ion may exist in the tri-valent form (PO43-), it is capable of forming highly insoluble compounds with di-valent and tri-valent cations, if such cations are present in the soil solution.  The relationship of soil pH and percentage base saturation, and the lyotropic series (Chapter 3), characteristic of all soils, provides evidence that phosphates will react with Fe3+ and/or Al3+ in acid soils and Ca2+ in near neutral and basic soils.  Throughout the soil pH range where plants will normally grow, one or more of these cations will be present to react with phosphate ions.  As a result of these reactions, surface applied phosphate does not leach through soils, but is instead retained near the surface in these solid forms (Figure 6.4).
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Figure 6.4.   The general relationship of soil pH and retention of phosphate.

Since phosphate precipitates from solution to form solid iron phosphates, aluminum phosphates, and calcium phosphates, it follows that the concentration of plant-available inorganic P is governed by the solubility of these compounds.  Minerals present in acid soils are of the general type:

Variscite

AlPO4 . 2H2O (==( Al3+ + PO43- + H2O  

Strengite 

FePO4 . 2H2O (==( Fe3+ + PO43- + H2O

Minerals present in neutral and alkaline soils are of the general type shown in table 6.1.  This table also shows the intermediate forms of calcium phosphate as the most soluble, (monocalcium phosphate) reverts to the most insoluble (apatite).  It is important to note that the reversion is expected to take considerable time, primarily because the concentration of reactants is relatively low.  Therefore, even though the common fertilizer monocalcium phosphate (0-46-0) will gradually become less soluble forms of calcium phosphates, the transition is slow enough that concentrations of available phosphate (H2PO4- and HPO42-) in the soil will be sufficiently high throughout the season to benefit the crop.  Usually a year after fertilization the transition to highly insoluble forms is almost complete and there is little residual effect of the past year’s application.
Table 6.1.  Some characteristics of calcium phosphates in the transition of most soluble forms to least soluble forms.

	Mineral
	Time*
	Chemical Formula
	Ca/P
	Solubility

(g/100ml)

	Monocalcium phosphate
	
	Ca(H2PO4)2 . H2O
	0.5
	1.8

	Dicalcium phosphate dihydrate
	(2-3 wk)
	CaHPO4 . 2 H2O
	1
	0.03

	Dicalcium phosphate
	
	CaHPO4

	1
	

	Octacalcium phosphate
	(2-5 mo)
	Ca4H(PO4)3 . 2.5 H2O
   
	1.33
	

	Tricalcium phosphate
	(8-10 mo)
	Ca3(PO4)2

	1.5
	0.002 (4ppm)

	Hydroxyapatite
	(1-2 yr)

	Ca5(PO4)3OH

	1.66
	

	Floroapatite
	(1-2 yr)

	Ca5(PO4)3F
	1.66
	


* Times in italics are the approximate time required for monocalcium phosphate to revert to the indicated, less soluble, forms.
P sorption in soils.  Just as phosphates are able to form highly insoluble compounds with Fe and Al, it is believed that phosphates can react with exposed Al at the broken edges of clay minerals and colloidal amorphous Fe and Al oxides (in highly weathered and volcanic ash derived soils).  Because these reactions occur at the surface of solids, the extent to which they occur is related strongly to surface area, and thus clay content.  Figure 6.5 illustrates the proposed mechanism.  The initial adsorption is a result of a single bond forming between the Al and H2PO4-.  Phosphates weakly held are sometimes categorized as labile phosphate, which could be relatively easily dissociated and move back into the soil solution for plant use.  With time it is believed the labile phosphate becomes geometrically positioned to allow a second bond to form, which leads to more strongly bond, or fixed, phosphate.  This form is not believed to be readily available for plant use.  Labile-P may be considered an intermediate phase in the transition of available to unavailable soil-P.
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Figure 6.5.  Proposed mechanism for sorption and fixation of P from soil solution onto surfaces of aluminum oxides in weathered soils.

Factors influencing P retention in soils.  From a practical standpoint, the factors responsible for plant available-P being retained in the soil surface, are those characteristics that have been identified in the retention and fixation processes.  Soil pH is important, and in near neutral to basic soils the amount of naturally occurring lime present increases the reaction and formation of insoluble calcium phosphates (see Table 6.1).  In acid soils the level of acidity (e.g. pH < 5.5) and, high clay content, and dominance of 1:1 over 2:1 clay types all increase the retention and fixation of phosphates.  The 1:1 clay types offer more Al reactions sites than 2:1 types.


Reaction time and the extent to which past reactions have satisfied the capacity of the soil to fix P are both important to P fertilization considerations.  For example with continued addition of fertilizer-P to the soil the envisioned capacity (Figure 6.1) of the soil for fixing P becomes somewhat satisfied and there is less fixation of each additional P addition.  Because the concentration of reactants (Ca2+ and Al3+) to form insoluble phosphates in the soil is quite low, a relatively long time is required for the least soluble P-fixing compounds to be formed.  This allows significant time for plants to utilized P in solution at relatively high concentrations following fertilization.
Organic soil P.   
Like other plant nutrients that form strong bonds in organic compounds (e.g. N and S), P in soil organic matter may be a significant source of plant available P in virgin soils.     Because climax vegetation in natural ecosystems grows and develops without nutrient deficiencies, newly cultivated soils are usually fertile.  Mineralization of organic-P is an important source of plant available-P for several years as virgin soils are brought under cultivation.  This release is more important for soils where the climax vegetation is similar to that of the cultivated crop (e.g., tall grass prairie and wheat).  Eventually, P availability in cultivated soils is governed mostly by the inorganic reactions already described.  In soils where P fixation is high, organic-P fertilizers (animal waste, etc.) can be effective ‘slow release’ P sources. 

How is P managed?  

The key to managing soil and fertilizer P is to have knowledge of whether or not the level of soil solution P is adequate (about 0.05 ppm) to meet the needs for plant growth.  When the level of solution P is not adequate, it is important to know how much P fertilizer should be added, and/or how much yield loss will occur if the P deficiency is not corrected.  Phosphorus soil tests have been developed to help provide this information.  The concentration of plant available soil-P is extremely low and does not represent the total amount that may become available during a growing season. Effective soil tests extract P that is immediately available (intensity factor) and a representative portion of the P that will become available during the growing season.  The latter fraction represents aluminum and iron phosphates in acid soils and calcium phosphates in near neutral and basic soils.  Because the test do not exactly simulate plant root extraction of P from the soil, relationships must be developed (correlation) between what the soil test extracts and what plants extract.

P soil tests.  In the early period of soil test development, many chemical solutions and extraction procedures were used.  Over time, similarities have been recognized that allow reliable extraction and analysis to be made using only one procedure, with consideration for soil pH.  

A common P soil test for acid soils is the Bray P1 procedure, developed by Bray and Kurtz at the University of Illinois.  The procedure is designed to dissolve Al-phosphates by precipitating Al with fluoride (F).  The general reaction, identifying chemicals in the extractant, is 

0.025 M HCl + 0.03 M NH4F  + soil AlPO4 =( NH4H2PO4 + AlF3 
[1]

For neutral and basic soils a bicarbonate solution developed by Olsen at Colorado State University, has proven effective in dissolving Ca phosphates by precipitating Ca with carbonate.  The general reaction, identifying chemicals in the extractant, is 

0.5 M NaHCO3 (at pH 8.5) + soil Ca3(PO4)2 ( CaCO3 + CaHPO4 


A more recently developed procedure (1980’s) developed by Adolph Mehlich, working at the North Carolina Department of Agriculture lab uses a solution of acetic acid, ammonium nitrate, ammonium fluoride, and EDTA to extract a portion of plant available P from either acid or basic soils.  This procedure, identified as the Mehlich-3, is becoming widely used and is replacing regionally specific procedures like the Bray P1 and Olsen’s bicarbonate.


Correlation.  For any P soil test procedure to be beneficial, the extracted P must relate to crop response or growth and development in the field.  The extent to which this relationship is found can be identified by a statistical procedure called correlation (Figure 6.6).  When there is a good general relationship between the soil test extraction values (usually expressed in ppm-P or lb/acre-P) and the percentage of maximum yield obtained (% sufficiency), then the procedure has promise as an effective tool to help manage fertilizer-P inputs.
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Figure 6.6.  Generalized correlation of soil test-P and crop response.

Calibration.  Calibration is a process that involves continuation of the research to identify the amount of fertilizer-P that must be added by a conventional method (usually preplant incorporated) to correct an existing deficiency.  An important aspect of the calibration process is to identify the “critical level”, or soil test level that corresponds to a soil-P fertility conditions above which plant response does not occur when fertilizer-P is added (this may also have been identified in the correlation process) .  For the Mehlich-3 procedure this corresponds to about 33 ppm P (65 lb/acre).  Example calibration soil test values for the Bray-P1 and Olsen procedures are shown in Table 6.2.

Table 6.2.  Calibration of soil test –P values to percentage sufficiency and fertilizer-P requirement for wheat.

	P Soil Test Index*
	% Sufficiency
	Fertilizer Required (lb P2O5/acre)

	Bray-P1
	Olsen
	
	

	0
	0
	25
	80

	10
	6
	45
	60

	20
	12
	80
	40

	40
	18
	90
	20

	65+
	24
	100
	00


*Values are in pp2m (lb/acre), Olsen is the bicarbonate extraction for neutral and calcareous soils.


P Buildup.   Since soluble fertilizer forms of P react with the soil to form less soluble compounds soon after they are added, plant uptake efficiency, or fertilizer recovery, for soil incorporated fertilizer is usually only about 15 percent for most growing seasons (crops).  As a result of this, about 85 percent of the fertilizer-P remains in the surface soil in forms that are only slightly soluble, but which do contribute a small amount of plant available-P.  With continued annual fertilization a gradual build-up of these forms results in developing a soil-P condition that will provide adequate P to meet crop needs.  This development can be monitored by annual soil testing, and while it varies depending on the soil and the soil test procedure used, for the Bray P1 and the Mehlich-3, the build up is about 1 soil test unit (lb P/acre or pp2m) for every 15 lb P2O5 fertilizer P added in excess of crop removal (Figure 6.7).

Figure 6.7.  Soil test-P associated with net P2O5 input. (Lahoma-502, 1971-1997).

Build up of soil-P (soil test-P) that will become available to plants during a growing season can also be envisioned using the reservoir diagram similar to that of figure 6.1, where the small reservoir represents soil test-P and the large reservoir to which it is connected represents the amount of slowly available soil-P.  When fertilizer additions exceed crop removal the large reservoir eventually “fills up” to the point where the soil test reaches 65 and fertilizer may be unnecessary for several years.
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Figure 6.8.  Soil test-P in relationship to soil capacity to adsorb and precipitate P.
Although the relationship varies somewhat for different soils, one can use the relationship of 15 lb P2O5/ STP (unit of soil test-P) to estimate the amount of fertilizer, and cost, required to correct a deficient soil to a fertile soil.  As example, a soil that tested 15 would require about 750 lb P2O5 in excess of harvested removal to raise the soil test to 65 (65 STP-15 STP = 50 STP; 15 lbs P2O5/STP x 50 STP = 750 lb P2O5).  At $0.20/ lb P2O5 (a realistic price) it would cost about $150/acre to build the soil test from 15 to 65.  Estimates such as this are useful in comparing the relative value of lands that have widely differing P fertility levels.  Calculating the amount of P2O5 required to change a deficient soil to a fertile soil is also useful when it is desirable to make a “long-term” adjustment prior to starting a small-scale perennial crop or planting that will not be cultivated.  Thus, in a home landscape, trees and bushes may be grown more successfully if a single large application of lb P2O5 is incorporated into the intended rooting area prior to planting (calculations must convert lb/acre rates to lb/1000 ft2 basis or smaller).  When possible, straight phosphate fertilizer (0-46-0) should be used instead of ammonium phosphates to avoid excess N applications, and the fertilizer should be applied a few weeks or months before planting to allow some “aging” (water soluble P reacting to form insoluble P) to avoid exposing the new plants to abnormally high levels of plant available P (H2PO4- and HPO42-).


Methods of P fertilization.  The most common application of P fertilizers is to broadcast the fertilizer over the soil surface and then incorporate it with a tillage operation.  A useful alternative is to apply the fertilizer in a band with the seed, or two inches below and to the side of the seed at planting.  Broadcast-incorporation is less time consuming and is popular when large acreages must be fertilized and planted in a short period of time, or labor is scarce.  The advantage of banding is that more of the applied fertilizer is positionally available (placed where the developing root will be) and rates required to correct deficiencies for the season may be one-half to one-third that needed for the broadcast-incorporated method.  Soil build-up and associated increase in STP levels will be less with annual banding than broadcast-incorporated fertilization.


A variation of banding P is the application of both anhydrous ammonia and ammonium polyphosphate (10-34-0) fertilizer in a band together.  This method, sometimes called dual placement, has been effective in calcareous soils.  Benefits, additional to that of band placement of P may result from temporary high concentrations of NH4+ that delay phosphate reacting with Ca from the calcium carbonate in the soil.  Another variation of the conventions band method is when P fertilizer is applied to the surface of the soil for perennial crops like alfalfa, bermudagrass meadows and turf.  In these situations the fertilizer exists as a thin layer near or among surface feeding roots and provides a readily available source of P for plants.  An advantage of this and the conventional seed-placed band is that fertilizer-soil reactions, that reduce availability over time, are lessened.  An example of response to banding high rates of P fertilizer for alfalfa production is shown in Figure 6.9.  The last two bars in the figure show six-year average alfalfa forage yields of 5.8 and 6.8 tons/acre from P fertilizer knifed six inches below the surface in bands 20 inches apart.  The 600-lb/acre rate was applied just prior to establishing the alfalfa and may be compared to the broadcast-incorporated 600 lb rate, also applied preplant. 

Figure 6.9.  Alfalfa yield response to different methods of P fertilization.  Each treatment (method) received the same total amount of P over a six-year period.  
The first three treatments were applied preplant and incorporated, with subsequent applications to the soil surface without incorporation.
Foliar applied P.  Although foliar fertilization is usually restricted to the correction of micronutrient plant deficiencies, there is reason to believe foliar P fertilization could be effective in select situations.  Interest in this approach results from the recognition that soil applied P fertilizers, while effective in correcting plant deficiencies, contribute only a small amount of P to the crop.  For example, when 30 lbs P2O5/acre is broadcast-incorporated only about 15 % (4.5 lb P2O5) is absorbed by the crop.  It is likely that foliar absorption would be in the range of 50 to 80 % efficient and a rate of only 10 to 12 lb P2O5 , or less, would be as effective as the soil applied method.  This approach has special appeal in countries where the soil has a high P-fixing capacity and labor is inexpensive to allow hand spraying of small-scale production systems (e.g., developing counties in tropical environments).

 What are the sources of P  fertilizers and how are they managed?


Animal waste.  In recent years the application of animal waste to farmland has caused concern related to over application of P.  The over application is a result of two factors.  One is the increased number of concentrated animal feeding operations (CAFO), where thousands of animals feed in a confined area.  These facilities generate huge amounts of animal waste.  The second factor is the low concentration of nutrients in the animal waste in an approximate 1:1:1 ratio of N: P2O5: K2O.  The effect of these two factors is that excessive rates of animal waste are applied on cropland.  Crops use N and P in a ratio of about 10:1.  When animal waste is applied at rates to meet crop N requirements, most of the applied N is used by the crop and removed by harvest.  Most of the applied P is not used by the crop and accumulates, leading to excess P in runoff water and potential contamination (eutrophication) of streams and lakes.


Inorganic fertilizers.  All mineral fertilizers originate from mined geologic formations of the mineral apatite (rock phosphate).  

Rock Phosphate (0-20-0).  Finely ground rock phosphate was one of the first inorganic P fertilizer used.  Its low P2O5 analysis and low solubility were associated with high rates and costs when it was used.   Although very little rock phosphate is currently used, it can be an important source of P on soils that have a high P fixing capacity or a single application is desired to correct a severe soil deficiency in a small area such as a home landscape.

Ordinary Super Phosphate (0-20-0).  Reacting rock phosphate with sulfuric acid to form more soluble monocalcium phosphate plus gypsum produced one of the first processed P fertilizers.  Common in early use of fertilizers, it is still important in developing countries and also supplies sulfur (from gypsum).

2 Ca5(PO4)3OH + 7 H2SO4 + 2 H2O ===( 3 Ca(H2PO4)2 + 7 CaSO4 . 2H2O
 [4]

(hydroxy apatite)



      

   
(gypsum)

Concentrated Super Phosphate (0-46-0).  Reacting rock phosphate with phosphoric acid results in a higher concentration fertilizer because gypsum is not a product of the process.  For both ordinary and concentrated super phosphate (also referred to as triple super phosphate or TSP) the phosphate compound is monocalcium phosphate, a highly water soluble compound.

Ca5(PO4)3OH +   7 H3PO4   ===( 5 Ca(H2PO4)2 + H2O 

[5]

(hydroxy apatite)


Diammonium Phosphate (18-46-0).  With time, cultivated soils became increasingly deficient in N and the fertilizer industry recognized the increased value of fertilizer materials containing both N and P.  Reacting phosphoric acid with ammonia produces ammonium phosphates, which have become the most popular form of P fertilizers in use today.  Of these, diammonium phosphate, or DAP as it is commonly referred to, is the most popular.  Monoammonium phosphate (11-52-0, MAP) differs from DAP only in its more concentrated grade and that dissolves to form a slightly acidic solution instead of the basic solution formed from DAP.  Both are solid granular materials that can be easily blended with other solid fertilizers.

Ammonium Polyphosphate (10-34-0, APP).  This fertilizer is a liquid, and although it is usually considerably more expensive on a cost/lb P2O5 basis, it is gaining in popularity because of the convenience in handling liquid compared to solid materials.  The relative change over time in P fertilizer use is illustrated by fertilizer sales in Oklahoma for the last several decades (Figure 6.10).  

When DAP, MAP, APP, and TSP have been compared in research trials at the same application rate of P2O5, effectiveness in correcting deficiencies has been equal.  Selection of one P fertilizer over another should be made based on availability, convenience, and cost/lb P2O5.
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AN ANALOGY TO HELP UNDERSTAND THE BEHAVIOR OF P IN SOILS.

(had to be in class to understand this)

Naked Phyllis (P)  + 2 piece bathing suit (O+O) + beach flip-flops (O+O)  = acceptable Phyllis (PO43-)

P + 2 Oxygen + 2 Oxygen = PO43-
Bathing suit-Phyllis (PO43-) + 3-piece beachwear cover (H+ ) = comfortable Phyllis at beach 

PO43- + 3 H+ = H3PO4.

Comfortable Phyllis at beach  (H3PO4.) - 3-piece beachwear cover (H+)  + fitted jumpsuit (Al3+) = very comfortable Phyllis, almost anywhere

H3PO4 - 3 H+ + Al3+ = Al PO4 (very insoluble and stable)

Comfortable Phyllis at beach finds her twin sister comfortable Phylline (H3PO4).  They find matching 2-piece outfits (Ca2+) and matching shoes (Ca2+).  They become real comfortable together  (inseparable) and are acceptable almost anywhere.
2 (H3PO4 - 3 H+) + 3 Ca2+ = Ca3(PO4)2
 CHAPTER 6
SOIL AND FERTILIZER K

1. Soil Potassium

a) Total K in soils averages about 40,000 lb/acre

b) Soil potassium is present in four categorical forms

i) occluded (within soil minerals such as feldspar, mica, etc), 98% of total

ii) fixed (trapped within the lattice of 2:1 expanding clay minerals), 1% of total

iii) exchangeable. 1% of total (100-1000ppm)

iv) solution, 0.1% of total (1-10 ppm)

An equilibrium exists between each in a manner illustrated below:


      K+ K+  K+ K+  K+     =(    K+  K+    K+    K+ 
  =(       K+

         (=(
K+
     K+


Mineral weathering =( ==( ==(
feldspar, mica (occluded) ( hydrous micas (fixed) (
clays (exchangeable)(=(solution

c) Available K.  Solution and exchangeable K normally represent "available" K for plants during a growing season.

2. Available soil K.

a) Plant uptake is by diffusion (90%) and mass flow (10%)

i) K is immobile in soil (on a scale of 1 to 100, with 100 being most mobile, NO3- is 99, K+ is 33, and HPO42- is 1)

b) Factors affecting amount of available K to plants

i) soil mineralogy and climate

ii) CEC

a) clay and organic matter content

iii) K fixation and/or release

a) wetting and drying

b) freezing and thawing

iv) subsoil and rooting depth

v) soil pH

a) competing exchangeable ions

(1) Acid soil
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NOTE: 3 K+ cannot compete effectively for the more tightly held Al3+ and H+
(2) Ca from gypsum or lime.  
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NOTE: 3 K+ can compete more effectively for Ca2+ than the more tightly held Al3+ and H+. It is easier to increase exchangeable K by fertilizing a Ca saturated soil then Al3+ and H+ saturated exchange complex. 

c) Factors affecting plant uptake. Any condition that affects root growth effects uptake (plant response) of available K, all other things being equal.

i) compacted soil wet soil

ii) acid soil

iii) shallow soil

iv) herbicide injury

d) K leaching (only a concern on permeable, low CEC soils)

e) K Soil testing

i) Exchangeable plus solution K (any extraction solution that will provide a strongly held cation, or a weakly held cation in high concentration)

ii) Must be correlated and calibrated

a) calibrated on % sufficiency basis like P, 

f) Fertilizer K

i) Muriate of potash (KCI), 0-0-62

a) most common

b) mined in Canada and New Mexico

c) solid, 100% soluble

ii) Application methods are similar to that for P because it is relatively immobile in soil.

a) exception:  for high yielding forage crops, where forage is removed (bermudagrass or alfalfa, or turf such as putting greens)  if soil is sandy, K management should be more like that for N, where amount required is more closely related to yield.

iii) when both P and K are deficient, the yield loss will be a product of the % sufficiency’s for P and K.  For example, if P is 80 % sufficient and K is 70 % sufficient, if neither deficiency is corrected by fertilizing, then the expected yield will be 80 % X 70 % (.80 X .70), or 56 % (0.56 X potential yield).

Soil Testing 

1. Why soil test?

a) We cannot sense (smell, taste, feel, see, or hear) the nutrient supplying capacity of the soil, because it is a chemical property of soils.

b) Soils are inherently variable from one place to another in the landscape (spatial variability).

i) Gross differences are often separated one from another and managed as individual units or fields.  The size (acres) and shape of these units relative to the size of field equipment influences whether or not a particular unit will be managed separately.  As agriculture has evolved to the use of larger and larger equipment, field size has increased and the separate management of small, differing areas has decreased.  Consequently, landscape variability that used to exist among fields may now exist within a field.




[image: image15.wmf]Soil test P variability among 24 1-acre cells in a field, 2001
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[image: image16.wmf]Soil Test K variability among 24 1-acre cells in a field, 2001
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c) Nutrient availability for a soil changes with time in relation to management.

i) Continued harvest removal of nutrients may result in deficiencies of those that are generally present in high concentrations in plants and for which the soil may have limited capacity to provide in plant-available form (e.g. N and K).

ii) Continued fertilizer input of some nutrients may result in a “build-up” of the nutrient to the point that a previous deficiency no longer exists (e.g. P fertilization of low yielding crops)

2. Approaches to nutrient (fertilizer) management

a) ask the fertilizer dealer “what are farmers using this year?”

b) find out what the neighbor is using and fertilize like the neighbor

c) soil test one or two fields and fertilize the rest of the farm based upon the average

d) soil test each field, every year, until you have developed a confidence in your knowledge of what the field should test, knowing that soil test pH, P and K (immobile chemical properties) should not change much from year-to-year under normal practices.  

3. How to make soil testing work/not work

a) get a good, representative sample

i) 15 randomly taken, 0-6 inch, cores from the area in question, placed in a plastic bucket.

a) avoid small unusual areas (saline or sodic spots, gullies, eroded hill tops), sampling them separately later.

b) mix contents of the bucket until all sample cores have been broken up and the soil is a homogeneous mixture, then fill the sample container.

ii) make sure sampling depth and time of year are similar if year-to-year comparisons are to be made.

iii) understand that results are an average of the 15 spots randomly sampled in the field, and do not provide any information about the variation in the field.

a) if field is highly variable, then the average made up of 15 cores each year will likely vary more than if the field was relatively uniform.

b) use a calibrated test for immobile nutrients, preplant (or preseason in the case of perennials) nitrate-N test or pre-sidedress nitrate test (corn), PSNT,  for N in conjunction with yield goal .

i) test results must be related to “critical value”, identifying soil test value above which crop response to added fertilizer is not expected.

ii) test results must be related to the amount of nutrient addition required to correct deficiencies when the soil test value is below the “critical value”.

c) interpret the test results relative to the degree of adequacy or deficiency of the nutrient or parameter (lime or gypsum requirement) measured.

d) develop at a fertilizer or soil amendment recommendation that is reasonable.

e) evaluate soil test results over time.

4. Soil testing-fertilizer recommendation philosophies

a) correct deficiency of current growing season (sufficiency)

b) correct deficiency of current growing season, plus replace what crop removed (sufficiency + maintenance)

c) correct deficiency of current growing season, plus add extra to “build-up” soil test levels (sufficiency + build up)

5. Field “test” strips

a) Planned treatment “skips” or double applications can be a good “in the field” soil test that will be influenced by the field environment and growing conditions

b) “wear-bar” strips, like are used to visually show when it is time to replace worn tires on cars, can be useful, long-term field test strips

Soil and Fertilizer S,  Ca, and Mg 

Soil and Fertilizer S
1. Source of soil S (total content in soils may range from a few 100 to several thousand lb S/acre)

a) Metal sulfides (e.g. FeS, pyrite)

b) Gypsum, CaSO4 . 2H2O

c) Elemental S

d) Atmosphere, SO2
i) Contributes about 6 lb S/acre/year by rainfall in Oklahoma

ii) Most (70%) is from natural causes, such as volcanoes

e) Ocean, 2700 ppm SO4=
f) Irrigation additions:  for every 1 ppm of SO4-S (or anything else, for that matter) in the irrigation water, there will be added 2.7 lb/acre to the soil with each acre-ft of irrigation.

       2.7 X ppm S = lb S/acre foot of irrigation

2. Forms of soil S

May be depicted by the general equilibrium (cycle) below


a) Solution S

i) Present as SO4= in amounts ranging from between 1 to 100 ppm

a) Form absorbed by plants

b) Concentration changes rapidly depending upon uptake and leaching

ii) In equilibrium with solid forms, like gypsum in arid and semi-arid soils

a) Saturated gypsum (CaSO4 ( 2H2O) solution contains about 2,410 ppm gypsum, or about 450 ppm SO4-S.  This is more than enough to meet the needs of vigorously growing plants.

iii) Relatively mobile in soils

a) Leaches in conjunction with cations like K+, Na+, Ca2+, and Mg2+
b) Exchangeable SO42-
i) Most important in highly weathered acid soils that have a high (or significant) anion exchange capacity

c) Organic S

i) In non-calcareous soils, S behaves in soils like N, and organic matter accounts for >90% of total soil sulfur

ii) C, N, and S are closely related in soil organic matter, with common ratio of about 12:1:0.14, and N:S of about 7:1

a) For every 7 lb of N mineralized there may be an associated 1 lb of S mineralized

iii) Mineralization and immobilization of S is similar to that for N as far as factors affecting the processes, the end product, and effect of the processes relative to plant available S.

d) Precipitated sulfate compounds

i) In calcareous soils SO42- precipitates as sparingly soluble gypsum and epsomite (MgSO4 . 7H2O).

a) Equilibrium solution SO42- concentration far exceeds that required to meet plant requirement

ii) Subsoils, even in humid climates, usually are much higher in SO4= concentration than surface soil, especially if there is an accumulation of clay in the B horizon

3. S oxidation - reduction reactions

a) Anaerobic environments produce H2S (rotten egg smell)

b) Elemental So can be oxidized by thiobacillus sp. in the presence of oxygen as described by the general reaction

So + 1½ O2 + H2O ========> H2SO4 ===> 2 H+ + SO42-

i) This provides a source of available SO42- as well as an acidifying effect on the soil

ii) The reaction is slow and usually requires several weeks to affect a change in soil pH

4. Soil Test S

a) Usually measures water soluble and easily exchangeable SO42- - S

i) Saturated calcium phosphate

ii) Ammonium acetate

b) Only of importance in humid regions, even then soil test is of questionable value

i) Often recommend blanket S fertilizer for sandy, low organic matter soils

5. Fertilizer S

a) Many minor formulations, most economical is gypsum (17% S)

b) K-Mag (22% S)

c) Ammonium Sulfate (21-0-0, 24S)

d) Slow release fertilizer forms include

i) animal waste

ii) gypsum

iii) S-coated urea (about 25 % S)

Soil and Fertilizer Calcium

1. Soil Ca

a) Content depends upon mineralogy, rainfall and CEC to a greater degree than for K and Mg

i) Ca bearing minerals, except for carbonates and sulfates, are too slowly weathered to supply crop needs as a sole source.  However, this is seldom a circumstance.

ii) High rainfall leaches Ca out of soil over geologic time, however, plant growth and the consequent recycling (most plants contain relatively high amounts of Ca (.5%)) continually replenishes the surface where Ca is held on CEC.

b) Soil solution

i) May contain from 30-300 ppm.  For corn 15 ppm Ca in soil solution is related to max yield.

ii) Mass flow (because solution concentration is usually high) and root interception are major uptake mechanisms.

c) Deficiency is uncommon

i) Low supply of available Ca (Ca2+) is associated with very acid soil.  Correction of acidity (addition of CaCO3) usually supplies more than enough available Ca.

ii) Some crops may have difficulty getting enough Ca translocated to plant parts with high demand under certain special circumstances (e.g. peanuts).

d) Soil test by determining exchangeable Ca, similar to that for K.

2. Fertilizer Ca

a) Use lime or gypsum

Soil and Fertilizer Mg

Magnesium behavior in soils is more like calcium than any other element.  As a general rule, Mg salts (compounds) are usually slightly more soluble than Ca salts (also, Mg2+ is less tightly held on exchange complex than Ca++).

1. Soil Mg

a) Content varies with parent material and climate (rainfall) under which soil developed.

i) Ranges from a few 1000 ppm to a percent or more.

ii) Acid, highly leached soils are lowest and most likely to be deficient.

b) Exchangeable Mg is most important available form

c) Deficiency is more common than for Ca

i) May be a result of low CEC, high rainfall, and abundant Ca.

ii) Grass tetany (hypomagnesmia) is a disease or malady of livestock that have low Mg blood levels relative to K and Ca.

a) Most economical remedy is to supply Mg supplement “free choice” to livestock.

d) Soil test is determination of exchangeable Mg, using same extraction as for K and Ca.

2. Fertilizer Mg

a) K-Mag (11% Mg)

b) Aglime (most aglime contains some MgCO3)

c) Dolomitic lime (contains significant amounts of MgCO3)

MICRONUTRIENTS
1. Fe, Zn, Mn, and Cu

a) All are absorbed by plants as the metal cation

b) All are immobile in soils

c) All form relatively strong chelates, both naturally and synthetically

i) strength of formation (strength with which the metal ion is held) is in the order Cu>Fe>Zn, Mn

2. Soil Fe

a) Total content

i) ranges from 20,000 to 100,000 lb Fe/acre.

ii) most is present as Fe2O3 ( 3H2O, which may also be written as 2 Fe(OH)3.

b) Soil solution Fe

i) Amount of Fe2+ and Fe3+ in soil solution is extremely small in all normal soils and is governed by the following reactions

Fe2+ + O2 =======> Fe3+, in cultivated soils, except flooded rice, Fe in solution is present as Fe3+.  The amount of Fe3+ in the soil solution is governed by the equilibrium reaction

Fe(OH)3 <======> Fe3+ + 3 OH-
The equilibrium condition is described by









and since so little of the Fe (OH)3 actually dissolves the amount remaining is equal to 1.0 for practical purposes and the equilibrium can be described as 


(Fe) (OH)3 = Ksp (solubility product constant)

For iron oxide, Fe (OH)3, Ksp = 10-39
In a soil at pH 5, the concentration of Fe3+ in the soil solution can be calculated as follows:

at pH 5 the OH- concentration is 10-9 because (OH) (H+) = 10-14, and since H+ is 10-5 at pH 5, the (OH-) must be 10-14/105 = 10-9
Using the equilibrium equation for Fe (OH)3 from above and rearranging terms to solve for Fe3+, we have


(Fe3+) (OH)3 = Ksp = 10-39,


Fe3+ = 10-39/(OH-)3
Substituting (OH) from the calculation at pH 5, we can solve for (Fe3+)


Fe3+ = 10-39/(10-9)3 = 10-39/10-27 = 10-12
So Fe3+ = 1 x 10-12 moles/liter.  Since the atomic weight of iron is approximately 56g/mole, the concentration can be expressed in terms of ppm Fe by


(1 x 10-12 moles/liter) x 56g/mole = 56 x 10-12 g/l


56 x 10-12 g/l = 56 x 109 mg/l = 56 x 10-9 ppm.

This concentration is at least one million times too small to support plant growth.

ii) Fe3+ changes 1000 fold for each unit change in pH

c) Plant uptake.

i) chelates (claw-like organic chemical structures that hold metal ions tightly, e.g. Fe in heme, Mg in chlorophyll)

a) Chelates improve the mobility of metal ions because the metal-chelate complex is water soluble.

b) Chelates are naturally occurring in soils.  (fulvic and humic acids)

c) Synthetic chelates are sometimes used as fertilizer. 

d) Chelate acts like conveyor belt between Fe(OH)3 and plant root surface


ii) Many plants are capable of causing Fe to become more available if they experience a deficiency.  This is most common in dicots and is called “adaptive response mechanism”, triggered by Fe deficiency.

a) increased production of organic acids

b) increased production of chelates

d) Fe Soil test.

i) Most common is extraction of soil using a synthetic chelate, DTPA.

a) critical level is 4.5 ppm.

e) Crop deficiencies

i) Crop specific, usually only on high pH soils (>7.5)

a) Sorghums and sorghum-sudan are most sensitive

f) Fertilizer

i) Increase natural chelation by adding organic matter to soil (feedlot manure, rotten hay, etc.) is most effective long-term remedy.

ii) Soil applied compounds quickly becomes unavailable if they are soluble inorganics (e.g. Fe SO4) or are too expensive if they are synthetic chelates

a) chelates may be economical for high value crops (horticultural)

iii) Foliar application is temporarily effective

3. Zn

a) Deficiencies are uncommon

i) Often a result of high pH, low soil organic matter

ii) corn is most sensitive cultivated crop

b) Soil test

i) DTPA

ii) Critical level depends upon crop

a) 2 ppm for pecans

b) 0.8 ppm for corn

c) 0.3 ppm for other sensitive crops

d) 0.0 for wheat!

c) Fertilize using ZnSO4, 2-6 1b Zn/ac.

4. Mn and Cu

a) Deficiencies are rare

i) Cu deficiency most common in high organic matter soils.

a) Strong chelate complex formed between organic matter and Cu.

ii) Mn toxicity may be more common than deficiency

a) Low pH soils (<4.5)

b) Frequently flooded conditions (rice).

b) DTPA soil test

c) Fertilize using sulfate salt

5. Cl

a) Deficiency extremely rare

i) Response to Cl is often confounded with disease suppression

a) Limited to regions that do not receive Cl in rainfall or use KCl fertilizer for correcting K deficiency.

b) Soil test is water extraction of Cl-, critical level is about 40 lb/ac 2 ft. deep

c) Fertilizer is 0-0-62, KCl

6. Boron

a) Deficiency is limited to sandy, low organic matter soils in areas of high rainfall

i) H3 BO3 is mobile in soils.

ii) Shallow rooted crops are most sensitive to deficiency (e.g. peanuts)

b) Soil test is hot-water soil extraction

c) Fertilizers are sodium and calcium borate (borax)

7. Molybdenum

a) Deficiency is limited to areas of low soil Mo or where soils are highly weathered and acidic.

i) availability strongly linked to soil pH.

a) deficiencies can often be corrected by liming

ii) Large seeded legumes can receive adequate supply from “normal” seed to meet season requirement.

b) Deficiencies are so rare that a reliable soil test has not been developed

c) Fertilization requirement is extremely small

d) Seed coating of ammonium molybdate is adequate
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Sheet1

		bu/ac																								Yld loss from 80 lb N														Yld loss from 100 lb N

		YR		0-N		20-N		40-N		60-N		80-N		100-N				Max Yld		RI		YR						Excess N		Yld Loss $		Excs N $		Tot Loss								Excess N		YR		Yld Loss $		Excs N $		Tot Loss

		1971		36.73		35.70		35.53		35.23		35.43		37.43				37.43		1.02		1971				2.01		0		6.02		0.00		6.02						0.01		0		1971		0.02		0.00		0.02

		1972		27.95		27.56		25.38		25.02		23.05		21.84				27.95		1.00		1972				4.90		80		14.71		20.00		34.71						6.11		100		1972		18.33		25.00		43.33

		1974		16.55		27.04		32.61		30.31		29.65		27.80				32.61		1.97		1974				2.97		40		8.90		10.00		18.90						4.81		60		1974		14.43		15.00		29.43

		1975		26.86		34.88		39.72		46.86		51.27		50.55				51.27		1.91		1975				-0.00		0		-0.01		0.00		-0.01						0.72		20		1975		2.17		5.00		7.17

		1976		23.26		27.50		32.07		40.11		44.59		46.74				46.74		2.01		1976				2.15		0		6.45		0.00		6.45						0.00		0		1976		0.01		0.00		0.01																Financial loss associated with fertilizing based on a 40 bu yield and 80 lb N/acre average (Lahoma 502)

		1977		16.97		26.86		28.13		28.74		29.49		28.83				29.49		1.74		1977				-0.00		0		-0.01		0.00		-0.01						0.66		20		1977		1.99		5.00		6.99

		1978		20.72		26.29		33.64		39.69		44.35		38.57				44.35		2.14		1978				0.00		0		0.01		0.00		0.01						5.78		20		1978		17.34		5.00		22.34

		1979		37.68		44.68		35.81		38.36		42.18		39.58				44.68		1.19		1979				2.50		60		7.51		15.00		22.51						5.10		80		1979		15.29		20.00		35.29
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Harvested Area, $, and Yld

		Year		Acres Harvested (1000)		$/bu		Yield (bu/ac)

		1880

		1881

		1882

		1883

		1884

		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894

		1895

		1896

		1897

		1898

		1899

		1900

		1901

		1902

		1903

		1904

		1905

		1906

		1907

		1908

		1909		1169		1.06		12

		1910		1530		0.89		15

		1911		1180		0.88		8

		1912		1720		0.79		12.5

		1913		1940		0.76		8.5

		1914		2620		0.87		17.5

		1915		3080		0.97		12.5

		1916		2870		1.38		9.5

		1917		3100		2.1		11

		1918		3200		2.01		11.5

		1919		4718		2.1		14

		1920		3727		1.84		15

		1921		4100		0.99		13

		1922		3772		0.92		8.5

		1923		3847		0.88		11

		1924		3684		1.07		15.5

		1925		3610		1.46		8.3

		1926		4332		1.16		17

		1927		3812		1.25		9.2

		1928		4613		1.04		14

		1929		4576		0.96		11.2

		1930		3935		0.68		9.5

		1931		4407		0.33		17

		1932		3966		0.32		12

		1933		3093		0.68		10.2

		1934		3543		0.81		10.5

		1935		3366		0.86		1

		1936		3534		0.99		8

		1937		4736		0.96		14.2

		1938		5607		0.56		11

		1939		4277		0.65		14.1

		1940		4020		0.62		14.5

		1941		4502		0.9		10.7

		1942		3737		1.11		16

		1943		3588		1.38		9.5

		1944		5095		1.39		16.7

		1945		5910		1.45		12.5

		1946		6087		1.8		14.5

		1947		6696		1.17		15.5

		1948		6696		1.98		14.5

		1949		6629		1.87		12.8

		1950		4707		2.02		9

		1951		4095		2.2		9.5

		1952		5790		2.13		18.5

		1953		5898		2.13		12

		1954		4718		2.18		15

		1955		3020		2.05		8

		1956		4198		1.97		16.5

		1957		3442		1.93		12.5

		1958		4440		1.74		26

		1959		4529		1.77		20

		1960		4665		1.75		26

		1961		4618		1.8		24

		1962		3787		2.02		19

		1963		3591		1.9		21

		1964		4201		1.46		23

		1965		4747		1.36		28

		1966		4700		1.66		21

		1967		5217		1.47		17

		1968		5321		1.25		23

		1969		4350		1.23		28

		1970		3900		1.33		26

		1971		3600		1.42		20

		1972		3900		1.7		23

		1973		5260		3.56		30

		1974		6400		3.85		21

		1975		6700		3.43		24

		1976		6300		2.78		24

		1977		6500		2.32		27

		1978		5400		3.03		27

		1979		5700		3.95		38

		1980		6500		3.83		30

		1981		6400		3.83		27

		1982		6900		3.65		33

		1983		4300		3.51		35

		1984		5300		3.35		36

		1985		5500		2.91		30

		1986		5200		2.3		29

		1987		4800		2.46		27

		1988		4800		3.57		36

		1989		5700		3.79		27

		1990		6300		2.55		32

		1991		5000		2.85		28

		1992		5900		3.19		28.5

		1993		5400		2.94		29

		1994		5300		3.45		27

		1995		5200		4.41		21

		1996		4900		4.73		19

		1997		5300		3.21		32

		1998		5100		2.6		39

		1999

		2000
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Fert type

		Year		Bulk		Liquid		Bagged

		1965		100		80		220

		1966		180		95		210

		1967		190		90		190

		1968		250		96		175

		1969		270		105		166

		1970		330		115		150

		1971		350		125		130

		1972		370		120		120

		1973		440		135		115

		1974		485		150		108

		1975		410		147		90

		1976		425		208		97

		1977		442		220		89

		1978		385		215		79

		1979		495		265		70

		1980		470		300		62

		1981		500		275		56

		1982		408		283		49

		1983		395		247		46

		1984		445		280		40

		1985		447		290		48

		1986		402		275		39

		1987		398		280		36

		1988		468		340		33

		1989		540		387		37

		1990		500		375		29

		1991		460		284		32

		1992

		1993		462		369		22

		1994		529		426		21

		1995

		1996

		1997

		1998		344		375		3

		1999		529		402		23

		2000
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N fert

		Year		AA		Urea		AN		UAN		DAP

		1975

		1976

		1977		122		23		44		16		25

		1978		128		20		42		18		19

		1979		155		26		47		19		24

		1980		173		18		44		23		23

		1981		155

		1982		137		30		33		27		25

		1983		118		35		28		23		24

		1984		130		50		28		28		26

		1985		117		52		27		38		29

		1986		113		61		17		35		23

		1987		130		56		16		31		27

		1988		118		68		25		53		27

		1989		135		82		27		59		31

		1990		133		83		19		52		28

		1991		164		68		29		46		21

		1992		154		70		21		61		20

		1993		115		66		21		55		27

		1994		147		73		23		52		29

		1995		124		68		25		64		25

		1996		110		56		25		55		23

		1997		106		72		25		71		22

		1998		110		95		25		65		25

		1999										18

		2000
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P fert

		Year		MAP		APP		TSP		10-20-10		DAP

		1975

		1976

		1977		0		3.5		7.5		11		65

		1978		0.5		2		7		9		44

		1979		1		3.5		13		9.75		62

		1980		0.75		4		12.5		9.6		55

		1981

		1982		3		2.75		5.5		6		63

		1983		6		3		3.5		5.8		62

		1984		3.5		3.2		4		5.2		70

		1985		4		4		3.5		4		75

		1986		3		3.75		3		3.5		62

		1987		7		3		3.5		3		72

		1988		4		3.5		3		3.5		73

		1989		3.75		5		2.5		3		83

		1990		3		4.8		2		2.5		73

		1991		4				2.5		3		60

		1992		4		5.5		2		2.5		57

		1993		10		19		2		8		151

		1994		11		21		3		8		162

		1995		10		20		2		8		137

		1996		12		19		2		12		127.6

		1997		8		22		1		5		121.4

		1998		13		19		1		4		140

		1999		13		26		1		4		99.8

		2000
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NPK fert

		Year		Nitrogen		Phosphorus		Potassium

		1950

		1951		10		25		10

		1952		12		30		12

		1953		14		23		12

		1954		18		21		12

		1955		20		19		12

		1956		17		21		12

		1957		20		18		12

		1958		21		18		11

		1959		23		25		13

		1960		30		26		13

		1961		40		34		15

		1962		48		45		17

		1963		58		49		18

		1964		75		54		20

		1965		75		61		19

		1966		115		69		24

		1967		110		79		25

		1968		125		76		25

		1969		130		85		27

		1970		165		90		38

		1971		173		98		32

		1972		175		97		34

		1973		200		110		39

		1974		215		106		43

		1975		188		95		25

		1976		225		105		26

		1977		250		116		30

		1978		238		87		28

		1979		295		115		44

		1980		310		115		42

		1981		278		109		40

		1982		268		98		29

		1983		245		97		30

		1984		285		99		33

		1985		275		104		37

		1986		256		90		31

		1987		263		96		28

		1988		310		96		37

		1989		349		104		35

		1990		325		91		35

		1991		342		77		35

		1992

		1993		272		83.8		49.5

		1994		337		90.6		52.2

		1995		321		85.8		31.8

		1996		284.5		80.2		31.4

		1997		311.4		77		34.7

		1998		309		79		52.2

		1999		299		62.7		40.1

		2000
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Gvjsoils (1)

				Point Samples										Area Samples

		Cell No		pH		BI		Sur NO3		P		K		pH		BI		Sur NO3		P		K

		1		7.3				30		144		210		6.7				34		161		190

		2		5.6		7.1		32		187		185		5.8		7.2		45		191		192

		3		6.5				57		264		254		6.5				57		248		197

		4		6		7.2		29		247		185		6.2		7.3		23		213		185

		5		6		7.3		106		216		256		6.2		7.3		72		177		235

		6		5.8		7.2		47		141		198		6		7.2		49		159		189

		7		5.4		7.1		41		134		159		5.5		7.1		50		133		153

		8		5.4		7.1		24		100		138		5.5		7.1		19		106		151

		9		5.5		7.1		12		26		136		5.3		7.1		24		58		121

		10		5.3		7.1		20		94		140		5.7		7.2		26		74		134

		11		4.9		6.9		67		69		154		5.2		7		33		63		162

		12		5.1		7		19		39		149		5.1		7		41		68		161

		13		5		6.9		33		124		157		5.2		7		33		127		180

		14		6		7.2		20		175		203		5.8		7.1		18		142		192

		15		6		7.2		43		157		246		6.1		7.3		27		197		245

		16		6.2		7.3		57		243		281		6		7.2		56		227		291

		17		6		7.2		61		222		233		5.8		7.2		42		164		226

		18		5.9		7.2		26		95		198		5.8		7.1		42		143		222

		19		5.3		7.1		37		107		159		5.3		7.1		38		106		168

		20		5.5		7		22		60		190		5.4		7		35		68		199

		21		5.3		7		42		58		188		5.3		7		34		49		191

		22		5.4		7		56		68		181		5.5		7		32		52		208

		23		5.1		6.9		17		44		157		5.1		6.8		27		58		165

		24		5		6.9		31		46		150		4.9		6.9		48		63		157

		100		5.9		7.2		60		190		206		5.7		7.1		37.7		127.0		188.1		Ave

		200		5.9		7.2		63		188		196		0.5		0.1		13.2		61.7		37.7		stdev

		300		5.6		7.1		33		114		186		8		2		35		49		20		C.V.

		400		5.6		7.1		33		117		180

		201		6.7				34		161		190

		202		5.8		7.2		45		191		192

		203		6.5				57		248		197

		204		6.2		7.3		23		213		185

		205		6.2		7.3		72		177		235

		206		6		7.2		49		159		189

		207		5.5		7.1		50		133		153

		208		5.5		7.1		19		106		151

		209		5.3		7.1		24		58		121

		210		5.7		7.2		26		74		134

		211		5.2		7		33		63		162

		212		5.1		7		41		68		161

		213		5.2		7		33		127		180

		214		5.8		7.1		18		142		192

		215		6.1		7.3		27		197		245

		216		6		7.2		56		227		291

		217		5.8		7.2		42		164		226

		218		5.8		7.1		42		143		222

		219		5.3		7.1		38		106		168

		220		5.4		7		35		68		199

		221		5.3		7		34		49		191

		222		5.5		7		32		52		208

		223		5.1		6.8		27		58		165

		224		4.9		6.9		48		63		157

		1-acre cell number 8; high density sampling

		Cell No		pH		BI		Sur NO3		P		K

		1		5.7		7.1		26		108		200

		2		5.8		7.1		16		113		198

		3		5.6		7		34		99		213

		4		5.3		7		40		107		152

		5		5.5		7.1		38		135		150

		6		5		7		54		121		124

		7		5.1		7		38		79		131

		8		5.7		7		16		90		192

		9		5.7		7		21		86		229

		10		5.8		7.2		32		104		219

		11		5.9		7.1		14		87		181

		12		5.3		7		38		97		179

		13		5.5		7.1		26		82		150

		14		5.3		7		18		66		124

		15		5.4		7.1		24		82		121

		16		5.9		7.2		18		119		161

		17		5.3		7.1		28		82		147

		18		5.3		7		20		63		129

		19		4.9		7		41		64		109

		20		5.1		7.1		24		79		101

		21		5.8		7.2		31		120		154

		22		5.3		7		30		80		146

		23		5		7		24		66		127

		24		4.7		7		37		65		106

		25		4.7		7.1		45		80		97

		average		5.4		7.1		29.3		91.0		153.6
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				2772		2000		2000		30		1.2		34.7		12.7		8.4		12.9		7.7																				1.6977052168		1985		15		34		32

																																										1.1392031108		1986		16		13

														NUE																												1.4096117634		1987		17		24

								yr		Yrs cont wht		Response Index		22.4		44.8		67.2		89.6		112		Hghst NUE																		2.403516732		1988		18		49

								2000		30		1.2		34.7		12.7		8.4		12.9		7.7		34.7																		2.3456003046		1989		19		48

								1979		9		1.2		59.6		-5.7		8.9		4.5		4.4		59.6																		1.8639495563		1990		20		39

								1991		21		1.3		33.4		29.2		30.4		25.8		22.9		33.4																		1.3014148797		1991		21		20		26

								1982		12		1.3		70.4		34.2		26.2		15.1		11.2		70.4																		2.3294140525		1992		22		48

								1984		14		1.3		62.2		40.4		33.0		27.2		21.0		62.2																		2.5381237412		1993		23		50		43

								1983		13		1.3		59.7		40.7		37.5		28.4		13.8		59.7																		4.085510838		1994		24		29

								1985		15		1.7		41.8		53.0		39.2		31.6		25.2		53.0																		1.5639666193		1995		25		30

								1998		28		2.0		19.7		46.0		58.3		47.5		47.9		58.3																		2.1514662135		1996		26		45		44

								1981		11		2.0		58.9		43.6		43.2		41.9		38.2		58.9																		2.8266402204		1997		27		51		48

								1996		26		2.2		42.5		43.0		29.8		43.6		47.9		47.9																		1.976490265		1998		28		42		48

								1993		23		2.5		35.4		39.4		39.4		43.1		33.5		43.1																		2.8167829359		1999		29		51		49

								1999		29		2.8		33.0		43.8		40.6		48.5		59.0		59.0																		1.153571704		2000		30		14		13

								1997		27		2.8		56.5		40.0		49.4		47.6		54.9		56.5

								1980		10		2.9		40.5		50.9		62.4		61.0		47.5		62.4

								Ave				1.9		46.3		36.5		36.2		34.2		31.1		54.2

								YR		Yrs cont wht		0

								1979		9		2531

								1980		10		1400

								1981		11		1313

								1982		12		1848

								1983		13		2589

								1984		14		2242

								1985		15		1372

								1986		16		2713

								1987		17		2049

								1988		18		1819

								1989		19		1215

								1990		20		1776

								1991		21		1522

								1992		22		1202

								1993		23		1152

								1994		24		745

								1995		25		1974

								1996		26		1210

								1997		27		1264

								1998		28		1912

								1999		29		1289

								2000		30		2772
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Est NUE

Measured NUE

Year of continuous wheat

NUE (%)
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22.4 kg N

44.8 kg N

67.2 kg N

89.6 kg N

112 kg N

Control Plot Yield (kg/ha)

NUE (%)

Effect of control plot yield (mineralized-N) on NUE of fertilizer-N
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		Average Yield (kg/ha)

		YR		Yrs cont wht		0		22.4		44.8		67.2		89.6		112		MaxYld		Max Yld - Control		Response Index		Yrs cont wht		Nuptk t0		Nuptk MaxYld		Nuptk tMax-t0		N Rate @ Max Yield		NUE@ Max Yld		NUE@ 89.6 kg/ha rate		Yrs cont wht		N annual Excess				ReqNfert@ 70%eff		MaxYld		ReqNfert@ 100%eff

		1971		1		2468		2399		2387		2367		2380		2515		2515		47		1.0		1						0.0		112		0.0				1						1.5793156071		2515		1.105520925		Grain N uptake

		1972		2		1878		1852		1705		1681		1549		1467		1878		0		1.0		2						0.0		0		0.0				2						0.0013147857		1878		0.00092035				envmean		t0		t20		t40		t60		t80		t100				from '502_01 NUE'

		1973		3																				3						0.0				0.0				3										0		1979		50.0439175		45.90992		53.223735		51.79191		51.97778		47.43906		49.9211								1979-2000*

		1974		4		1112		1817		2191		2037		1992		1868		2191		1079		2.0		4						0.0		44.8		0.0				4						35.9227373039		2191		25.1459161128		1980		51.9529025		28.95342		32.221695		44.467275		61.563675		72.906765		71.604585				trt		Trt N		Avg kgYld*		Avg NUE

		1975		5		1805		2343		2669		3148		3445		3396		3445		1640		1.9		5						0.0		89.6		0.0				5						54.5933053229		3445		38.215313726		1981		47.3061666667		30.8448		35.7135		47.8762		49.842		57.4116		62.1489				2		0		1744.163869675

		1976		6		1563		1848		2154		2695		2996		3140		3140		1577		2.0		6						0.0		112		0.0				6						52.4918850632		3140		36.7443195442		1982		46.489055		37.3176		49.049865		48.65616		50.68491		47.06385		46.161945				3		22.4		2255.8291655485		46.3047300842

		1977		7		1140		1805		1890		1931		1982		1937		1982		842		1.7		7						0.0		89.6		0.0				7						28.0188791832		1982		19.6132154283		1983		56.9177472		44.9286102		53.8182876		58.1669045		64.3451024		64.550508		55.6970705				4		44.8		2404.923896023		36.5035386254

		1978		8		1392		1766		2260		2667		2980		2591		2980		1588		2.1		8						0.0		89.6		0.0				8						52.8490337875		2980		36.9943236512		1984		55.50929		42.24774		52.377825		56.07714		59.727045		61.72197		60.90402				5		67.2		2668.1669580011		36.1840871375

		1979		9		2531		3002		2406		2577		2834		2660		3002		471		1.2		9		45.9		53.2		7.3		22.4		32.7		7.7		9		113.1				15.6648146786		3002		10.965370275		1985		40.8676825		24.85824		31.71708		44.545035		46.90551		48.670755		48.509475				6		89.6		2840.8048057403		34.193158088

		1980		10		1400		1909		2514		3514		4079		3715		4079		2679		2.9		10		29.0		72.9		44.0		89.6		49.1		61.0		10		29.0				89.1588621464		4079		62.4112035025		1991		44.0827129833		31.7640913		38.3756761		45.3641895		47.2993288		49.7302674		51.9627248				7		112		2788.8264051868		31.0710798951

		1981		11		1313		2130		2169		2345		2522		2606		2606		1293		2.0		11		30.8		62.1		31.3		112		28.0		41.9		11		8.4				43.0364122893		2606		30.1254886025		1993		40.6379787667		26.7391443		29.7378819		35.7492534		43.6461156		54.4455815		53.5098959								*all years

		1982		12		1848		2423		2205		2199		1998		1868		2423		575		1.3		12		37.3		49.0		11.7		22.4		52.4		15.1		12		104.5				19.1540304536		2423		13.4078213175		1996		48.9159904833		29.8762253		34.6953143		43.4030266		50.3034941		61.1066007		74.1112819

		1983		13		2589		3232		3463		3431		3199		2514		3463		874		1.3		13		44.9		58.2		13.2		44.8		29.5		28.4		13		89.7				29.0805760536		3463		20.3564032375		1997		54.2540285667		31.35323		40.1741291		44.8608971		58.4877026		66.9185449		83.7296677

		1984		14		2242		2937		2860		2998		2837		2711		2998		756		1.3		14		42.2		59.7		17.5		67.2		26.0		27.2		14		64.6				25.1708452071		2998		17.619591645		1998		64.2781414		41.986546		45.5520517		58.1085464		74.6828938		77.7341503		87.6046602

		1985		15		1372		2049		2305		2329		2244		2030		2329		957		1.7		15		24.9		46.9		22.0		67.2		32.8		31.6		15		47.3				31.8593606821		2329		22.3015524775

		1986		16		2713		2852		2894		2988		3049		3091		3091		378		1.1		16						0.0		112						16						12.5720084607		3091		8.8004059225

		1987		17		2049		2490		2762		2866		2888		2789		2888		839		1.4		17						0.0		89.6						17						27.9336685036		2888		19.5535679525

		1988		18		1819		2752		3223		3849		4372		4244		4372		2553		2.4		18						0.0		89.6						18						84.9783861321		4372		59.4848702925

		1989		19		1215		2333		2520		2656		2851		2709		2851		1636		2.3		19						0.0		89.6						19						54.4398808143		2851		38.10791657

		1990		20		1776		2811		3256		3311		3244		2947		3311		1535		1.9		20						0.0		67.2						20						51.0823999107		3311		35.7576799375

		1991		21		1522		1827		1890		1947		1870		1981		1981		459		1.3		21		31.8		52.0		20.2		112		18.0		25.8		21		9.4				15.2718368786		1981		10.690285815

		1992		22		1202		1863		2320		2569		2800		2603		2800		1598		2.3		22						0.0		89.6						22						53.1899382844		2800		37.2329567991

		1993		23		1152		1642		2124		2489		2925		2440		2925		1773		2.5		23		26.7		54.4		27.7		89.6		30.9		43.1		23		26.7				59.0013889682		2925		41.3009722777

		1994		24		745		1139		1516		2217		2446		3045		3045		2300		4.1		24						0.0		112						24						76.5465968361		3045		53.5826177853				4.085510838

		1995		25		1974		2295		2544		2779		2921		3088		3088		1114		1.6		25						0.0		112						25						37.0647514771		3088		25.945326034				1.5639666193

		1996		26		1210		1601		1834		1784		2344		2604		2604		1394		2.2		26		29.9		74.1		44.2		112		39.5		43.6		26		7.5				46.3890554699		2604		32.4723388289				2.1514662135

		1997		27		1264		1888		1960		2539		2965		3572		3572		2308		2.8		27		31.4		83.7		52.4		112		46.8		47.6		27		9.0				76.8337115819		3572		53.7835981073				2.8266402204

		1998		28		1912		2199		2767		3510		3592		3780		3780		1868		2.0		28		42.0		87.6		45.6		112		40.7		47.5		28		19.6				62.1617051793		3780		43.5131936255				1.976490265

		1999		29		1289		1583		2084		2491		3190		3630		3630		2341		2.8		29														29

		2000		30		2772		3163		3088		3198		3171		2930		3198		426		1.2		30														30

		Ave.89-93		5		1374		2095		2422		2595		2738		2536		2774		1400		2.1		Ave						0														0				0				2.5208148312

		Ave.94-98		5		1421		1824		2124		2566		2854		3218		3218		1797		2.5								0														0				0

		Ave.				1699		2205		2412		2659		2816		2775		2971		1272		1.9

		Stdev.				535.4		521.1		475.5		545.7		623.8		640.4		597.1		731.8		0.7

		C.V.				31.5		23.6		19.7		20.5		22.2		23.1		20.1		57.5		35.9

		Nratekg/ha				0		22.4		44.8		67.2		89.6		112

				Yrs cont wht		0		MaxYld		Max Yld - Control

				1		2468		2515		47

				2		1878		1878		0

				3

				4		1112		2191		1079

				5		1805		3445		1640

				6		1563		3140		1577

				7		1140		1982		842

				8		1392		2980		1588

				9		2531		3002		471

				10		1400		4079		2679

				11		1313		2606		1293

				12		1848		2423		575

				13		2589		3463		874

				14		2242		2998		756

				15		1372		2329		957

				16		2713		3091		378

				17		2049		2888		839

				18		1819		4372		2553

				19		1215		2851		1636

				20		1776		3311		1535

				21		1522		1981		459

				22		1202		2800		1598

				23		1152		2925		1773

				24		745		3045		2300

				25		1974		3088		1114

				26		1210		2604		1394

				27		1264		3572		2308

				28		1912		3780		1868
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90 kg N/ha

at  Max Yield N rate

Years

NUE (%)

NUE at annual N rate for maximum yield and at constant rate for average maximum yield of wheat.
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N Excess

NUE

Years

N rate (kg/ha) or NUE (%)

N excess and NUE of continuous N rate for ave max yield
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N excess vs NUE

Excess N (kg/ha)

NUE (%)

NUE as influenced by annual N rate (89.7 kg/ha) for ave max yield.
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Years Continuous Wheat

Yield (kg/ha)

(a) Control     CV = 32
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				UAN at Planting-NUE																																		Rate		Ave NUE		Yld kg/ha		Rate		Pred NUE

		Rate		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		Avg				0				5.61		223		22.451688

		0																																				90		30.5925925926		7.71		262		19.211568

		90		22.22		20.00		47.78		42.22		12.22		34.44		61.11		33.33		20.00		17.78		51.11		22.22		30.00		25.56		18.89		30.59				180		25.5925925926		8.742		184		25.302432

		180		7.78		15.00		35.00		35.00		20.00		18.89		56.11		20.00		21.11		15.56		33.89		26.11		18.33		32.78		22.22		25.19				270		18.5185185185		8.73		270		18.4988

		270		5.19		12.22		23.70		28.52		21.11		14.81		32.96		14.07		11.48		13.70		26.30		16.30		12.59		21.48		19.26		18.25

		Rate		UAN-planting YIELD kg/ha																																Std Dev		CV

		N0		9283		6155		6307		4226		6029		4273		2591		6048		5296		9350		5849		3839		6790		4708		3399		5609.5333333333		1924.15		34.3013904776

		N90		10477		7718		9058		7218		6978		5864		6680		8185		6539		10678		9722		5770		9000		6805		4955		7709.8		1752.77		22.7342875901

		N180		9807		8401		10072		9097		8389		5927		9079		7715		7715		11070		10474		8404		9079		9612		6288		8741.9333333333		1435.36		16.4192263154

		N270		9730		8386		9857		9699		9769		6178		8373		7354		6648		11290		10788		7652		8969		9251		7009		8730.2		1524.01		17.4568021577

		Max Yld		10477		8401		10072		9699		9769		6178		9079		8185		7715		11290		10788		8404		9079		9612		7009		9050.4666666667		1418.19		15.6698257232

		Max-Contol		1194		2246		3765		5473		3740		1905		6488		2137		2419		1940		4939		4565		2289		4904		3610		3440.9333333333		1515.37		45.5853063122

		Year		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15

		Year		69		70		71		72		73		74		75		76		77		78		79		80		81		82		83

		Response Index		1.13		1.36		1.60		2.30		1.62		1.45		3.50		1.35		1.46		1.21		1.84		2.19		1.34		2.04		2.06		1.76		0.61		34.3341449497

		NUE270		5.19		12.22		23.70		28.52		21.11		14.81		32.96		14.07		11.48		13.70		26.30		16.30		12.59		21.48		19.26		18.25		7.44		40.7651582982

		NUE180		7.78		15.00		35.00		35.00		20.00		18.89		56.11		20.00		21.11		15.56		33.89		26.11		18.33		32.78		22.22		25.19		11.80		46.8433222176

		NUE90		22.22		20.00		47.78		42.22		12.22		34.44		61.11		33.33		20.00		17.78		51.11		22.22		30.00		25.56		18.89		30.59		14.23		46.5090972228

		Best NUE		22.22		20		47.78		42.22		21.11		34.44		61.11		33.33		21.11		17.78		51.11		26.11		30		32.45		22.22		32.20		13.0568851386		40.5501722768





		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Max-Contol

Year

Years

Yield (kg/ha)

(C) Maximum-control;     CV = 45.6



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Control

Years

Yield (kg/ha)

(a) Control;     CV = 34.3



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Years

Yield (kg/ha)

(b) Maximum;   CV = 15.7

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



RI

Years

Response Index

(b.) Corn     CV = 34.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



contol vs max

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1067064404.xls
Chart2

		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		8		8

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		16		16

		17		17

		18		18

		19		19

		20		20

		21		21

		22		22

		23		23

		24		24



Area STK

Point STK

Cell

Soil Test K

Soil Test K variability among 24 1-acre cells in a field, 2001

190

210

192

185

197

254

185

185

235

256

189

198

153

159

151

138

121

136

134

140

162

154

161

149

180

157

192

203

245

246

291

281

226

233

222

198

168

159

199

190

191

188

208

181

165

157

157

150



Gvjsoils (1)

				Point Samples										Area Samples

		Cell No		pH		BI		Sur NO3		P		K		pH		BI		Sur NO3		P		K

		1		7.3				30		144		210		6.7				34		161		190

		2		5.6		7.1		32		187		185		5.8		7.2		45		191		192

		3		6.5				57		264		254		6.5				57		248		197

		4		6		7.2		29		247		185		6.2		7.3		23		213		185

		5		6		7.3		106		216		256		6.2		7.3		72		177		235

		6		5.8		7.2		47		141		198		6		7.2		49		159		189

		7		5.4		7.1		41		134		159		5.5		7.1		50		133		153

		8		5.4		7.1		24		100		138		5.5		7.1		19		106		151

		9		5.5		7.1		12		26		136		5.3		7.1		24		58		121

		10		5.3		7.1		20		94		140		5.7		7.2		26		74		134

		11		4.9		6.9		67		69		154		5.2		7		33		63		162

		12		5.1		7		19		39		149		5.1		7		41		68		161

		13		5		6.9		33		124		157		5.2		7		33		127		180

		14		6		7.2		20		175		203		5.8		7.1		18		142		192

		15		6		7.2		43		157		246		6.1		7.3		27		197		245

		16		6.2		7.3		57		243		281		6		7.2		56		227		291

		17		6		7.2		61		222		233		5.8		7.2		42		164		226

		18		5.9		7.2		26		95		198		5.8		7.1		42		143		222

		19		5.3		7.1		37		107		159		5.3		7.1		38		106		168

		20		5.5		7		22		60		190		5.4		7		35		68		199

		21		5.3		7		42		58		188		5.3		7		34		49		191

		22		5.4		7		56		68		181		5.5		7		32		52		208

		23		5.1		6.9		17		44		157		5.1		6.8		27		58		165

		24		5		6.9		31		46		150		4.9		6.9		48		63		157

		100		5.9		7.2		60		190		206		5.7		7.1		37.7		127.0		188.1		Ave

		200		5.9		7.2		63		188		196		0.5		0.1		13.2		61.7		37.7		stdev

		300		5.6		7.1		33		114		186		8		2		35		49		20		C.V.

		400		5.6		7.1		33		117		180

		201		6.7				34		161		190

		202		5.8		7.2		45		191		192

		203		6.5				57		248		197

		204		6.2		7.3		23		213		185

		205		6.2		7.3		72		177		235

		206		6		7.2		49		159		189

		207		5.5		7.1		50		133		153

		208		5.5		7.1		19		106		151

		209		5.3		7.1		24		58		121

		210		5.7		7.2		26		74		134

		211		5.2		7		33		63		162

		212		5.1		7		41		68		161

		213		5.2		7		33		127		180

		214		5.8		7.1		18		142		192

		215		6.1		7.3		27		197		245

		216		6		7.2		56		227		291

		217		5.8		7.2		42		164		226

		218		5.8		7.1		42		143		222

		219		5.3		7.1		38		106		168

		220		5.4		7		35		68		199

		221		5.3		7		34		49		191

		222		5.5		7		32		52		208

		223		5.1		6.8		27		58		165

		224		4.9		6.9		48		63		157

		1-acre cell number 8; high density sampling

		Cell No		pH		BI		Sur NO3		P		K

		1		5.7		7.1		26		108		200

		2		5.8		7.1		16		113		198

		3		5.6		7		34		99		213

		4		5.3		7		40		107		152

		5		5.5		7.1		38		135		150

		6		5		7		54		121		124

		7		5.1		7		38		79		131

		8		5.7		7		16		90		192

		9		5.7		7		21		86		229

		10		5.8		7.2		32		104		219

		11		5.9		7.1		14		87		181

		12		5.3		7		38		97		179

		13		5.5		7.1		26		82		150

		14		5.3		7		18		66		124

		15		5.4		7.1		24		82		121

		16		5.9		7.2		18		119		161

		17		5.3		7.1		28		82		147

		18		5.3		7		20		63		129

		19		4.9		7		41		64		109

		20		5.1		7.1		24		79		101

		21		5.8		7.2		31		120		154

		22		5.3		7		30		80		146

		23		5		7		24		66		127

		24		4.7		7		37		65		106

		25		4.7		7.1		45		80		97

		average		5.4		7.1		29.3		91.0		153.6
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Soil test P variability among 25 1-acre cells in a field, 2000.
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Soil test P variability among 25 1-acre cells in a field, 2000.
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WPS1165

																										Ph		Bi		Surno3		Subno3		Sur + Sub N		P		K				Ph		Bi		Surno3		Subno3		Sur + Sub N		P		K		3.7		Surno3		Subno3				pH		%																																																												Entry		STP

																										3.9		6.0		0.0		2.7		4		8.0		205.0				3.9		6.0		118.0		170.1		288.1		8.0		205.0		8.7		0.0		70.2				<4.5		6.0																																																												1.0		68.0

																										4.0		6.3		1.0		2.7		9		12.0		209.0				4.0		6.3		59.0		129.6		188.6		12.0		209.0		8.7		1.0		21.6				4.5-4.9		26.0																																																												2.0		79.0

		SOIL, WATER, & FORAGE ANALYTICAL LABORATORY																								4.1		6.1		1.0		2.7		9		15.0		216.0				4.1		6.1		52.0		105.3		157.3		15.0		216.0		10.1		1.0		2.7				5.0-5.4		29.0																																																												3.0		53.0

		WHEAT MANAGEMENT PROGRAM																								4.3		6.3		2.0		2.7		10		17.0		224.0				4.3		6.3		25.0		156.6		181.6		17.0		224.0		10.7		2.0		8.1				>5.5		39.0																																																												4.0		80.0

		PROGRAM 16 - HOOVER BUILDING, ENID - 7:00pm																								4.3		6.3		2.0		2.7		11		18.0		226.0				4.3		6.3		18.0		70.2		88.2		18.0		226.0		11.1		2.0		37.8																																																																		5.0		105.0

		RESULTS OF SAMPLES AS OF AUG 7, 1996:																								4.3		6.3		3.0		2.7		11		19.0		227.0				4.3		6.3		66.0		253.8		319.8		19.0		227.0		11.7		3.0		8.1				P		%																																																												6.0		84.0

																										4.4		6.4		4.0		2.7		12		23.0		228.0				4.4		6.4		51.0		62.1		113.1		23.0		228.0		14.1		4.0		21.6				<40		9.0																																																												7.0		50.0

		Slab		Logindate		Addcode		Sendrnum		Ph		Bi		Surno3		Subno3		Sur+Sub		P		K				4.4		6.3		4.0		2.7		14		24.0		237.0				4.4		6.3		127.0		51.3		178.3		24.0		237.0		15.1		4.0		99.9				40-64		28.0																																																												8.0		68.0

		107248.0		35236.0		1165.0		24001		6.0		7.0		70.0		72.9		142.9		68.0		521.0				4.4		6.2		4.0		2.7		15		25.0		243.0				4.4		6.2		67.0		118.8		185.8		25.0		243.0		17.4		4.0		18.9				65-84		23.0																																																												9.0		61.0

		107964.0		35242.0		1165.0		24002		5.5		7.0		12.0		37.8		49.8		79.0		320.0				4.4		6.4		6.0		2.7		17		25.0		250.0				4.4		6.4		115.0		118.8		233.8		25.0		250.0		19.1		6.0		29.7				85-114		21.0																																																												10.0		61.0

		107966.0		35242.0		1165.0		24003		5.8		7.0		6.0		29.7		35.7		53.0		499.0				4.4		6.4		6.0		2.7		19		26.0		256.0				4.4		6.4		21.0		35.1		56.1		26.0		256.0		21.7		6.0		2.7				>115		18.0																																																												11.0		62.0

		107968.0		35242.0		1165.0		24004		5.1		7.2		22.0		94.5		116.5		80.0		278.0				4.4		6.2		6.0		2.7		22		27.0		258.0				4.4		6.2		99.0		48.6		147.6		27.0		258.0		21.8		6.0		2.7																																																																		12.0		41.0

		107970.0		35242.0		1165.0		24005		6.8				18.0		59.4		77.4		105.0		469.0				4.4		6.2		6.0		2.7		22		27.0		264.0				4.4		6.2		28.0		29.7		57.7		27.0		264.0		21.8		6.0		16.2				N		%																																																												13.0		28.0

		107972.0		35242.0		1165.0		24006		5.3		7.1		14.0		10.8		24.8		84.0		288.0				4.4		6.4		6.0		2.7		22		27.0		265.0				4.4		6.4		52.0		126.9		178.9		27.0		265.0		22.2		6.0		75.6				<40		10.0																																																												14.0		35.0

		107974.0		35242.0		1165.0		24007		6.3		7.2		17.0		75.6		92.6		50.0		341.0				4.4		6.5		6.0		2.7		22		28.0		266.0				4.4		6.5		4.0		18.9		22.9		28.0		266.0		22.6		6.0		8.1				40-80		28.0																																																												15.0		57.0

		107976.0		35242.0		1165.0		24008		6.7				40.0		189.0		229.0		68.0		683.0				4.4		6.2		6.0		2.7		23		28.0		268.0				4.4		6.2		15.0		178.2		193.2		28.0		268.0		22.9		6.0		32.4				80-120		26.0																																																												16.0		60.0

		107978.0		35242.0		1165.0		24009		4.9		6.7		60.0		167.4		227.4		61.0		432.0				4.4		6.2		7.0		5.4		23		29.0		269.0				4.4		6.2		23.0		159.3		182.3		29.0		269.0		24.8		7.0		8.1				120-200		25.0																																																												17.0		49.0

		107981.0		35242.0		1165.0		24010		6.2		7.2		38.0		89.1		127.1		61.0		548.0				4.4		6.3		7.0		5.4		25		30.0		270.0				4.4		6.3		25.0		240.3		265.3		30.0		270.0		24.8		7.0		116.1				>200		11.0																																																												18.0		93.0

		107983.0		35242.0		1165.0		24011		5.5		6.7		32.0		194.4		226.4		62.0		472.0				4.4		6.3		7.0		8.1		25		30.0		272.0				4.4		6.3		83.0		24.3		107.3		30.0		272.0		25.6		7.0		62.1																																																																		19.0		57.0

		107985.0		35242.0		1165.0		24012		5.9		7.0		30.0		37.8		67.8		41.0		344.0				4.4		6.3		7.0		8.1		26		31.0		278.0				4.4		6.3		249.0		272.7		521.7		31.0		278.0		26.1		7.0		83.7																																																																		20.0		94.0

		107987.0		35242.0		1165.0		24013		6.6				30.0		132.3		162.3		28.0		406.0				4.4		6.5		8.0		8.1		26		31.0		282.0				4.4		6.5		29.0		137.7		166.7		31.0		282.0		26.5		8.0		140.4																																																																		21.0		74.0

		107989.0		35242.0		1165.0		24014		6.7				13.0		40.5		53.5		35.0		424.0				4.4		6.2		8.0		8.1		27		31.0		286.0				4.4		6.2		62.0		102.6		164.6		31.0		286.0		27.8		8.0		32.4																																																																		22.0		85.0

		107991.0		35242.0		1165.0		24015		5.6		7.0		17.0		45.9		62.9		57.0		432.0				4.4		6.1		8.0		8.1		28		32.0		288.0				4.4		6.1		49.0		202.5		251.5		32.0		288.0		27.9		8.0		2.7																																																																		23.0		88.0

		107993.0		35242.0		1165.0		24016		5.2		6.7		30.0		54.0		84.0		60.0		372.0				4.4		6.6		8.0		8.1		28		33.0		288.0				4.4		6.6		20.0		89.1		109.1		33.0		288.0		28.1		8.0		59.4																																																																		24.0		97.0

		107995.0		35242.0		1165.0		24017		5.5		6.8		16.0		75.6		91.6		49.0		318.0				4.4		6.5		9.0		8.1		28		33.0		290.0				4.4		6.5		335.0		81.0		416.0		33.0		290.0		28.9		9.0		29.7																																																																		25.0		66.0

		107997.0		35242.0		1165.0		24018		5.1		6.8		65.0		118.8		183.8		93.0		476.0				4.4		6.4		9.0		8.1		29		33.0		292.0				4.4		6.4		38.0		78.3		116.3		33.0		292.0		28.9		9.0		21.6																																																																		26.0		79.0

		108000.0		35242.0		1165.0		24019		5.1		6.8		79.0		121.5		200.5		57.0		657.0				4.4		6.4		9.0		10.8		29		33.0		298.0				4.4		6.4		35.0		140.4		175.4		33.0		298.0		30.6		9.0		18.9																																																																		27.0		25.0

		108002.0		35242.0		1165.0		24020		6.0		7.1		50.0		105.3		155.3		94.0		519.0				4.5		6.4		9.0		10.8		31		34.0		300.0				4.5		6.4		16.0		113.4		129.4		34.0		300.0		30.7		9.0		2.7																																																																		28.0		42.0

		108004.0		35242.0		1165.0		24021		5.2		6.8		41.0		121.5		162.5		74.0		550.0				4.5		6.4		10.0		10.8		31		35.0		302.0				4.5		6.4		24.0		54.0		78.0		35.0		302.0		31.7		10.0		18.9																																																																		29.0		53.0

		108006.0		35242.0		1165.0		24022		5.2		6.9		27.0		91.8		118.8		85.0		559.0				4.5		6.5		10.0		10.8		32		36.0		303.0				4.5		6.5		40.0		102.6		142.6		36.0		303.0		31.8		10.0		24.3																																																																		30.0		47.0

		108008.0		35242.0		1165.0		24023		5.4		6.9		35.0		70.2		105.2		88.0		534.0				4.5		6.5		10.0		10.8		32		36.0		305.0				4.5		6.5		46.0		99.9		145.9		36.0		305.0		34.2		10.0		18.9																																																																		31.0		97.0

		108010.0		35242.0		1165.0		24024		5.2		6.9		44.0		67.5		111.5		97.0		568.0				4.5		6.4		10.0		10.8		34		36.0		306.0				4.5		6.4		27.0		29.7		56.7		36.0		306.0		34.3		10.0		118.8																																																																		32.0		30.0

		108012.0		35242.0		1165.0		24025		5.1		6.8		37.0		91.8		128.8		66.0		537.0				4.5		6.3		10.0		10.8		34		37.0		307.0				4.5		6.3		13.0		29.7		42.7		37.0		307.0		34.6		10.0		37.8																																																																		33.0		260.0

		108014.0		35242.0		1165.0		24026		5.6		6.9		41.0		91.8		132.8		79.0		489.0				4.5		6.7		10.0		10.8		35		38.0		308.0				4.5		6.7		76.0		59.4		135.4		38.0		308.0		34.7		10.0		64.8																																																																		34.0		47.0

		108016.0		35242.0		1165.0		24027		5.1		6.7		19.0		29.7		48.7		25.0		390.0				4.5		6.4		11.0		13.5		35		38.0		309.0				4.5		6.4		49.0		94.5		143.5		38.0		309.0		34.8		11.0		10.8																																																																		35.0		155.0

		108018.0		35242.0		1165.0		24028		5.2		6.9		29.0		40.5		69.5		42.0		402.0				4.5		6.7		11.0		16.2		35		38.0		310.0				4.5		6.7		55.0		102.6		157.6		38.0		310.0		35.7		11.0		48.6																																																																		36.0		108.0

		108021.0		35242.0		1165.0		24029		4.9		6.6		28.0		32.4		60.4		53.0		534.0				4.5		6.3		11.0		16.2		36		39.0		312.0				4.5		6.3		37.0		189.0		226.0		39.0		312.0		35.8		11.0		8.1																																																																		37.0		104.0

		108023.0		35242.0		1165.0		24030		5.5		6.7		29.0		35.1		64.1		47.0		507.0				4.5		6.2		11.0		18.9		36		39.0		313.0				4.5		6.2		37.0		72.9		109.9		39.0		313.0		35.9		11.0		29.7																																																																		38.0		104.0

		108025.0		35242.0		1165.0		24031		5.6		6.7		26.0		51.3		77.3		97.0		561.0				4.5		6.4		11.0		18.9		36		39.0		314.0				4.5		6.4		39.0		172.8		211.8		39.0		314.0		37.7		11.0		10.8																																																																		39.0		59.0

		108027.0		35242.0		1165.0		24032		4.9		6.7		3.0		8.1		11.1		30.0		685.0				4.5		6.2		11.0		18.9		38		39.0		314.0				4.5		6.2		16.0		62.1		78.1		39.0		314.0		37.9		11.0		170.1																																																																		40.0		90.0

		108029.0		35242.0		1165.0		24033		5.8		6.9		11.0		10.8		21.8		260.0		1002.0				4.5		6.2		12.0		18.9		38		40.0		317.0				4.5		6.2		23.0		70.2		93.2		40.0		317.0		38.3		12.0		37.8																																																																		41.0		129.0

		108031.0		35242.0		1165.0		24034		5.6		6.9		14.0		105.3		119.3		47.0		520.0				4.5		6.5		12.0		18.9		38		40.0		317.0				4.5		6.5		14.0		164.7		178.7		40.0		317.0		38.4		12.0		64.8																																																																		42.0		60.0

		108033.0		35242.0		1165.0		24035		6.6				102.0		275.4		377.4		155.0		631.0				4.6		6.4		12.0		18.9		38		41.0		318.0				4.6		6.4		23.0		51.3		74.3		41.0		318.0		38.6		12.0		29.7																																																																		43.0		36.0

		108035.0		35242.0		1165.0		24036		5.4		6.7		7.0		8.1		15.1		108.0		704.0				4.6		6.6		12.0		18.9		39		41.0		318.0				4.6		6.6		23.0		32.4		55.4		41.0		318.0		38.7		12.0		40.5																																																																		44.0		43.0

		108336.0		35243.0		1165.0		2089		5.8		7.2		45.0		94.5		139.5		104.0		683.0				4.6		6.3		12.0		21.6		39		41.0		320.0				4.6		6.3		96.0		216.0		312.0		41.0		320.0		39.6		12.0		116.1																																																																		45.0		23.0

		108338.0		35243.0		1165.0		2090		5.8		7.1		21.0		54.0		75.0		104.0		503.0				4.6		6.3		12.0		21.6		40		42.0		320.0				4.6		6.3		98.0		234.9		332.9		42.0		320.0		39.8		12.0		62.1																																																																		46.0		38.0

		108341.0		35243.0		1165.0		2091		5.1		7.0		33.0		72.9		105.9		59.0		437.0				4.6		6.3		12.0		21.6		40		42.0		321.0				4.6		6.3		40.0		59.4		99.4		42.0		321.0		40.1		12.0		64.8																																																																		47.0		46.0

		108343.0		35243.0		1165.0		2092		6.8				48.0		232.2		280.2		90.0		505.0				4.6		6.4		12.0		21.6		40		42.0		321.0				4.6		6.4		21.0		37.8		58.8		42.0		321.0		40.4		12.0		5.4																																																																		48.0		89.0

		108453.0		35244.0		1165.0		24037		6.3		7.2		76.0		78.3		154.3		129.0		380.0				4.6		6.3		13.0		21.6		40		42.0		328.0				4.6		6.3		11.0		8.1		19.1		42.0		328.0		40.7		13.0		40.5																																																																		49.0		74.0

		108455.0		35244.0		1165.0		24038		4.8		6.6		28.0		24.3		52.3		60.0		558.0				4.6		6.4		13.0		21.6		41		42.0		332.0				4.6		6.4		39.0		97.2		136.2		42.0		332.0		41.3		13.0		56.7																																																																		50.0		130.0				Stdev = 39.5

		108457.0		35244.0		1165.0		24039		5.8		7.2		25.0		70.2		95.2		36.0		342.0				4.6		6.3		13.0		21.6		41		42.0		333.0				4.6		6.3		16.0		32.4		48.4		42.0		333.0		41.7		13.0		29.7																																																																		STDEV		39.52		C.V. =

		108460.0		35244.0		1165.0		24040		5.6		7.3		22.0		62.1		84.1		43.0		286.0				4.6		6.6		13.0		21.6		42		43.0		333.0				4.6		6.6		37.0		121.5		158.5		43.0		333.0		41.7		13.0		13.5																																																																		Average		73.26

		108462.0		35244.0		1165.0		24041		7.4				68.0		45.9		113.9		23.0		559.0				4.6		6.5		13.0		21.6		42		43.0		335.0				4.6		6.5		40.0		129.6		169.6		43.0		335.0		42.3		13.0		75.6

		108464.0		35244.0		1165.0		24042		6.7				106.0		78.3		184.3		38.0		603.0				4.6		6.2		13.0		21.6		42		43.0		337.0				4.6		6.2		8.0		32.4		40.4		43.0		337.0		42.7		13.0		140.4

		108466.0		35244.0		1165.0		24043		5.2		6.8		38.0		91.8		129.8		46.0		606.0				4.6		6.7		13.0		21.6		43		43.0		339.0				4.6		6.7		44.0		37.8		81.8		43.0		339.0		42.7		13.0		21.6

		108468.0		35244.0		1165.0		24044		4.9		6.7		31.0		43.2		74.2		89.0		630.0				4.6		6.4		13.0		24.3		43		43.0		341.0				4.6		6.4		28.0		234.9		262.9		43.0		341.0		44.7		13.0		70.2

		108470.0		35244.0		1165.0		24045		4.7		6.6		21.0		45.9		66.9		74.0		399.0				4.6		6.5		14.0		24.3		45		43.0		341.0				4.6		6.5		65.0		116.1		181.1		43.0		341.0		45.3		14.0		10.8

		108472.0		35244.0		1165.0		24046		5.1		7.0		45.0		54.0		99.0		130.0		385.0				4.6		6.2		14.0		24.3		45		43.0		341.0				4.6		6.2		28.0		78.3		106.3		43.0		341.0		46.4		14.0		105.3

		108474.0		35244.0		1165.0		24047		5.2		6.9		36.0		43.2		79.2		143.0		780.0				4.6		6.5		14.0		24.3		46		44.0		342.0				4.6		6.5		31.0		105.3		136.3		44.0		342.0		46.6		14.0		45.9

		108476.0		35244.0		1165.0		24048		4.3		6.3		25.0		156.6		181.6		93.0		384.0				4.7		6.6		14.0		24.3		47		44.0		343.0				4.7		6.6		21.0		45.9		66.9		44.0		343.0		47.4		14.0		32.4

		108478.0		35244.0		1165.0		24049		4.4		6.4		51.0		62.1		113.1		79.0		638.0				4.7		6.8		14.0		24.3		47		44.0		344.0				4.7		6.8		26.0		32.4		58.4		44.0		344.0		47.8		14.0		70.2

		108481.0		35244.0		1165.0		24050		4.4		6.3		127.0		51.3		178.3		84.0		589.0				4.7		6.6		14.0		24.3		48		44.0		344.0				4.7		6.6		37.0		62.1		99.1		44.0		344.0		48.4		14.0		24.3

		108483.0		35244.0		1165.0		24051		4.4		6.2		67.0		118.8		185.8		101.0		647.0				4.7		6.5		14.0		24.3		48		44.0		344.0				4.7		6.5		28.0		40.5		68.5		44.0		344.0		48.7		14.0		10.8

		108485.0		35244.0		1165.0		24052		4.5		6.4		16.0		113.4		129.4		88.0		600.0				4.7		6.8		14.0		27.0		49		44.0		345.0				4.7		6.8		22.0		70.2		92.2		44.0		345.0		49.6		14.0		45.9

		108487.0		35244.0		1165.0		24053		6.5				41.0		59.4		100.4		90.0		1071.0				4.7		6.7		14.0		29.7		50		44.0		346.0				4.7		6.7		34.0		75.6		109.6		44.0		346.0		49.8		14.0		213.3

		108489.0		35244.0		1165.0		24054		5.5		6.9		147.0		170.1		317.1		88.0		583.0				4.7		6.4		14.0		29.7		50		45.0		347.0				4.7		6.4		30.0		54.0		84.0		45.0		347.0		50.1		14.0		175.5

		108491.0		35244.0		1165.0		24055		5.9		6.9		26.0		62.1		88.1		460.0		2006.0				4.7		6.4		14.0		29.7		50		45.0		349.0				4.7		6.4		45.0		94.5		139.5		45.0		349.0		50.4		14.0		89.1

		108493.0		35244.0		1165.0		24056		6.9				29.0		24.3		53.3		133.0		931.0				4.7		6.3		14.0		29.7		50		45.0		349.0				4.7		6.3		25.0		29.7		54.7		45.0		349.0		50.7		14.0		164.7

		108495.0		35244.0		1165.0		24057		4.7		6.8		26.0		32.4		58.4		167.0		627.0				4.7		6.5		15.0		29.7		51		45.0		350.0				4.7		6.5		101.0		99.9		200.9		45.0		350.0		51.4		15.0		37.8

		108497.0		35244.0		1165.0		24058		6.5				34.0		72.9		106.9		75.0		421.0				4.7		6.4		15.0		29.7		51		45.0		352.0				4.7		6.4		56.0		91.8		147.8		45.0		352.0		52.3		15.0		29.7

		108500.0		35244.0		1165.0		24059		5.4		6.9		32.0		40.5		72.5		88.0		675.0				4.7		6.5		15.0		29.7		52		45.0		353.0				4.7		6.5		12.0		40.5		52.5		45.0		353.0		52.4		15.0		35.1

		108502.0		35244.0		1165.0		24060		6.4		7.3		33.0		348.3		381.3		124.0		684.0				4.7		6.4		15.0		29.7		52		46.0		354.0				4.7		6.4		21.0		10.8		31.8		46.0		354.0		52.5		15.0		32.4

		108504.0		35244.0		1165.0		24061		4.5		6.4		24.0		54.0		78.0		106.0		445.0				4.7		6.6		15.0		29.7		53		46.0		356.0				4.7		6.6		28.0		102.6		130.6		46.0		356.0		52.8		15.0		78.3

		108506.0		35244.0		1165.0		24062		4.9		6.7		53.0		108.0		161.0		88.0		411.0				4.7		6.7		15.0		29.7		53		46.0		356.0				4.7		6.7		113.0		199.8		312.8		46.0		356.0		53.3		15.0		178.2

		108508.0		35244.0		1165.0		24063		5.1		6.8		44.0		43.2		87.2		75.0		377.0				4.7		6.7		15.0		29.7		53		46.0		358.0				4.7		6.7		18.0		21.6		39.6		46.0		358.0		53.4		15.0		51.3

		108510.0		35244.0		1165.0		24064		4.4		6.4		115.0		118.8		233.8		159.0		752.0				4.7		6.4		15.0		29.7		53		47.0		358.0				4.7		6.4		50.0		153.9		203.9		47.0		358.0		53.4		15.0		54.0

		108512.0		35244.0		1165.0		24065		5.5		7.0		0.0		70.2		70.2		44.0		551.0				4.7		6.1		16.0		29.7		53		47.0		361.0				4.7		6.1		50.0		62.1		112.1		47.0		361.0		53.5		16.0		75.6

		108514.0		35244.0		1165.0		24066		5.2		6.8		21.0		40.5		61.5		141.0		400.0				4.7		6.4		16.0		29.7		54		47.0		363.0				4.7		6.4		62.0		27.0		89.0		47.0		363.0		54.7		16.0		113.4

		108516.0		35244.0		1165.0		24067		4.8		6.4		18.0		40.5		58.5		93.0		463.0				4.7		6.5		16.0		32.4		55		47.0		363.0				4.7		6.5		20.0		72.9		92.9		47.0		363.0		54.7		16.0		54.0

		108518.0		35244.0		1165.0		24068		6.5				31.0		67.5		98.5		97.0		377.0				4.7		6.5		16.0		32.4		55		48.0		365.0				4.7		6.5		49.0		129.6		178.6		48.0		365.0		55.1		16.0		32.4

		108521.0		35244.0		1165.0		24069		4.9		6.7		13.0		56.7		69.7		66.0		369.0				4.7		6.4		16.0		32.4		55		48.0		365.0				4.7		6.4		82.0		81.0		163.0		48.0		365.0		55.4		16.0		62.1

		108523.0		35244.0		1165.0		24070		4.6		6.4		23.0		51.3		74.3		75.0		389.0				4.7		6.4		16.0		32.4		55		48.0		366.0				4.7		6.4		42.0		159.3		201.3		48.0		366.0		55.7		16.0		148.5

		108525.0		35244.0		1165.0		24071		4.3		6.3		18.0		70.2		88.2		94.0		363.0				4.7		6.6		17.0		32.4		56		48.0		367.0				4.7		6.6		21.0		116.1		137.1		48.0		367.0		56.1		17.0		75.6

		108527.0		35244.0		1165.0		24072		6.7				11.0		48.6		59.6		74.0		421.0				4.7		6.7		17.0		32.4		56		48.0		367.0				4.7		6.7		7.0		83.7		90.7		48.0		367.0		56.7		17.0		45.9

		108529.0		35244.0		1165.0		24073		4.8		6.5		21.0		64.8		85.8		114.0		380.0				4.8		6.6		17.0		32.4		57		49.0		368.0				4.8		6.6		28.0		24.3		52.3		49.0		368.0		57.7		17.0		67.5

		108531.0		35244.0		1165.0		24074		4.9		6.5		32.0		72.9		104.9		111.0		397.0				4.8		6.4		17.0		32.4		58		49.0		369.0				4.8		6.4		18.0		40.5		58.5		49.0		369.0		57.7		17.0		91.8

		108533.0		35244.0		1165.0		24075		5.0		6.6		22.0		70.2		92.2		115.0		406.0				4.8		6.5		17.0		32.4		58		49.0		370.0				4.8		6.5		21.0		64.8		85.8		49.0		370.0		58.1		17.0		24.3

		108535.0		35244.0		1165.0		24076		4.7		6.6		37.0		62.1		99.1		111.0		460.0				4.8		6.6		17.0		32.4		58		49.0		372.0				4.8		6.6		22.0		56.7		78.7		49.0		372.0		58.4		17.0		21.6

		108537.0		35244.0		1165.0		24077		4.5		6.5		40.0		102.6		142.6		99.0		439.0				4.8		6.4		17.0		32.4		58		49.0		372.0				4.8		6.4		12.0		64.8		76.8		49.0		372.0		58.4		17.0		10.8

		108540.0		35244.0		1165.0		24078		6.6				38.0		121.5		159.5		92.0		587.0				4.8		6.4		17.0		32.4		58		49.0		372.0				4.8		6.4		37.0		140.4		177.4		49.0		372.0		58.4		17.0		78.3

		108542.0		35244.0		1165.0		24079		5.0		6.8		25.0		35.1		60.1		81.0		377.0				4.8		6.5		17.0		32.4		58		50.0		374.0				4.8		6.5		25.0		70.2		95.2		50.0		374.0		58.5		17.0		18.9

		108544.0		35244.0		1165.0		24080		4.5		6.5		46.0		99.9		145.9		83.0		462.0				4.8		6.4		18.0		32.4		59		50.0		376.0				4.8		6.4		14.0		45.9		59.9		50.0		376.0		58.5		18.0		59.4

		108546.0		35244.0		1165.0		24081		5.0		6.8		26.0		32.4		58.4		74.0		401.0				4.8		6.5		18.0		32.4		59		50.0		376.0				4.8		6.5		22.0		56.7		78.7		50.0		376.0		58.8		18.0		40.5

		108548.0		35244.0		1165.0		24082		5.0		6.8		36.0		43.2		79.2		88.0		381.0				4.8		6.5		18.0		35.1		59		50.0		377.0				4.8		6.5		16.0		54.0		70.0		50.0		377.0		58.8		18.0		70.2

		108550.0		35244.0		1165.0		24083		4.7		6.5		28.0		40.5		68.5		111.0		463.0				4.8		6.5		18.0		35.1		59		50.0		377.0				4.8		6.5		38.0		56.7		94.7		50.0		377.0		59.6		18.0		16.2

		108552.0		35244.0		1165.0		24084		4.8		6.6		22.0		56.7		78.7		73.0		361.0				4.8		6.1		18.0		35.1		60		50.0		377.0				4.8		6.1		62.0		129.6		191.6		50.0		377.0		59.9		18.0		54.0

		108554.0		35244.0		1165.0		24085		4.7		6.8		22.0		70.2		92.2		85.0		436.0				4.8		6.7		18.0		35.1		60		51.0		377.0				4.8		6.7		62.0		113.4		175.4		51.0		377.0		59.9		18.0		21.6

		108556.0		35244.0		1165.0		24086		4.7		6.7		34.0		75.6		109.6		96.0		409.0				4.8		6.3		18.0		35.1		60		51.0		379.0				4.8		6.3		20.0		45.9		65.9		51.0		379.0		60.1		18.0		40.5

		109325.0		35249.0		1165.0		2093		5.5		7.1		81.0		118.8		199.8		109.0		458.0				4.8		6.4		18.0		35.1		60		51.0		379.0				4.8		6.4		9.0		21.6		30.6		51.0		379.0		60.1		18.0		51.3

		110370.0		35255.0		1165.0		24087		5.2		6.7		36.0		94.5		130.5		76.0		628.0				4.8		6.5		18.0		35.1		60		51.0		380.0				4.8		6.5		127.0		240.3		367.3		51.0		380.0		60.4		18.0		32.4

		110372.0		35255.0		1165.0		24088		4.7		6.4		30.0		54.0		84.0		55.0		467.0				4.8		6.5		18.0		35.1		60		52.0		380.0				4.8		6.5		35.0		40.5		75.5		52.0		380.0		61.1		18.0		24.3

		110374.0		35255.0		1165.0		24089		5.0		6.5		39.0		72.9		111.9		53.0		549.0				4.8		6.5		18.0		35.1		61		52.0		380.0				4.8		6.5		117.0		70.2		187.2		52.0		380.0		61.5		18.0		8.1

		110376.0		35255.0		1165.0		24090		5.4		6.7		15.0		37.8		52.8		82.0		501.0				4.8		6.5		18.0		35.1		62		52.0		381.0				4.8		6.5		43.0		51.3		94.3		52.0		381.0		61.5		18.0		62.1

		110378.0		35255.0		1165.0		24091		7.4				21.0		54.0		75.0		62.0		585.0				4.8		6.4		18.0		37.8		62		53.0		381.0				4.8		6.4		78.0		32.4		110.4		53.0		381.0		61.6		18.0		45.9

		110381.0		35255.0		1165.0		24092		5.6		6.8		22.0		54.0		76.0		57.0		515.0				4.8		6.5		18.0		37.8		62		53.0		382.0				4.8		6.5		18.0		24.3		42.3		53.0		382.0		62.8		18.0		83.7

		110383.0		35255.0		1165.0		24093		5.3		6.7		34.0		86.4		120.4		18.0		541.0				4.8		6.3		19.0		37.8		63		53.0		382.0				4.8		6.3		6.0		8.1		14.1		53.0		382.0		62.8		19.0		29.7

		110385.0		35255.0		1165.0		24094		4.6		6.6		23.0		32.4		55.4		80.0		428.0				4.8		6.4		19.0		37.8		63		53.0		384.0				4.8		6.4		14.0		10.8		24.8		53.0		384.0		62.9		19.0		32.4

		110387.0		35255.0		1165.0		24095		5.9		7.1		23.0		40.5		63.5		154.0		450.0				4.8		6.3		19.0		37.8		63		53.0		384.0				4.8		6.3		25.0		64.8		89.8		53.0		384.0		63.1		19.0		67.5

		110389.0		35255.0		1165.0		24096		4.6		6.3		96.0		216.0		312.0		105.0		463.0				4.8		6.5		19.0		37.8		63		53.0		384.0				4.8		6.5		20.0		267.3		287.3		53.0		384.0		63.5		19.0		18.9

		110391.0		35255.0		1165.0		24097		4.7		6.4		45.0		94.5		139.5		133.0		585.0				4.8		6.4		19.0		37.8		64		53.0		385.0				4.8		6.4		24.0		229.5		253.5		53.0		385.0		63.9		19.0		583.2

		110393.0		35255.0		1165.0		24098		4.6		6.3		98.0		234.9		332.9		131.0		584.0				4.8		6.5		19.0		37.8		64		53.0		385.0				4.8		6.5		98.0		105.3		203.3		53.0		385.0		64.1		19.0		94.5

		110395.0		35255.0		1165.0		24099		5.3		6.7		20.0		70.2		90.2		43.0		429.0				4.8		6.5		19.0		37.8		64		54.0		386.0				4.8		6.5		32.0		86.4		118.4		54.0		386.0		64.6		19.0		48.6

		110397.0		35255.0		1165.0		24100		4.8		6.4		12.0		64.8		76.8		65.0		665.0				4.8		6.5		19.0		37.8		65		54.0		386.0				4.8		6.5		73.0		94.5		167.5		54.0		386.0		65.2		19.0		64.8

		110400.0		35255.0		1165.0		24101		5.9		7.0		20.0		116.1		136.1		27.0		367.0				4.8		6.6		19.0		37.8		65		55.0		387.0				4.8		6.6		73.0		2.7		75.7		55.0		387.0		65.9		19.0		2.7

		110402.0		35255.0		1165.0		24102		5.5		7.0		17.0		67.5		84.5		45.0		306.0				4.8		6.7		20.0		40.5		66		55.0		387.0				4.8		6.7		8.0		59.4		67.4		55.0		387.0		66.3		20.0		70.2

		110404.0		35255.0		1165.0		24103		6.4		7.2		35.0		67.5		102.5		42.0		452.0				4.9		6.7		20.0		40.5		66		55.0		388.0				4.9		6.7		60.0		167.4		227.4		55.0		388.0		66.5		20.0		116.1

		110406.0		35255.0		1165.0		24104		5.1		6.6		81.0		456.3		537.3		146.0		685.0				4.9		6.6		20.0		40.5		67		55.0		389.0				4.9		6.6		28.0		32.4		60.4		55.0		389.0		66.9		20.0		56.7

		110408.0		35255.0		1165.0		24105		4.9		6.5		7.0		116.1		123.1		125.0		648.0				4.9		6.7		20.0		40.5		67		55.0		389.0				4.9		6.7		3.0		8.1		11.1		55.0		389.0		66.9		20.0		32.4

		110410.0		35255.0		1165.0		24106		4.8		6.4		37.0		140.4		177.4		178.0		690.0				4.9		6.7		20.0		40.5		67		56.0		390.0				4.9		6.7		31.0		43.2		74.2		56.0		390.0		67.4		20.0		45.9

		110412.0		35255.0		1165.0		24107		5.0		6.6		21.0		56.7		77.7		75.0		388.0				4.9		6.7		20.0		40.5		67		56.0		390.0				4.9		6.7		53.0		108.0		161.0		56.0		390.0		67.6		20.0		167.4

		110414.0		35255.0		1165.0		24108		5.0		6.6		15.0		29.7		44.7		50.0		442.0				4.9		6.7		20.0		40.5		68		56.0		390.0				4.9		6.7		13.0		56.7		69.7		56.0		390.0		67.8		20.0		8.1

		110416.0		35255.0		1165.0		24109		4.6		6.3		40.0		59.4		99.4		66.0		566.0				4.9		6.5		20.0		40.5		68		57.0		392.0				4.9		6.5		32.0		72.9		104.9		57.0		392.0		68.5		20.0		213.3

		110418.0		35255.0		1165.0		24110		4.8		6.5		25.0		70.2		95.2		75.0		570.0				4.9		6.5		20.0		40.5		69		57.0		392.0				4.9		6.5		7.0		116.1		123.1		57.0		392.0		68.9		20.0		267.3

		110421.0		35255.0		1165.0		24111		5.1		6.5		26.0		51.3		77.3		89.0		640.0				4.9		6.5		20.0		40.5		69		57.0		393.0				4.9		6.5		4.0		99.9		103.9		57.0		393.0		69.0		20.0		72.9

		110423.0		35255.0		1165.0		24112		5.0		6.5		20.0		56.7		76.7		49.0		425.0				4.9		6.6		20.0		40.5		69		57.0		394.0				4.9		6.6		99.0		89.1		188.1		57.0		394.0		69.1		20.0		35.1

		110425.0		35255.0		1165.0		24113		5.4		6.7		12.0		29.7		41.7		43.0		417.0				4.9		6.5		20.0		40.5		69		57.0		395.0				4.9		6.5		17.0		24.3		41.3		57.0		395.0		69.3		20.0		89.1

		110427.0		35255.0		1165.0		24114		5.2		6.7		30.0		56.7		86.7		39.0		419.0				4.9		7.0		21.0		40.5		69		57.0		396.0				4.9		7.0		12.0		64.8		76.8		57.0		396.0		69.5		21.0		54.0

		110429.0		35255.0		1165.0		24115		4.8		6.4		14.0		45.9		59.9		55.0		376.0				4.9		6.5		21.0		40.5		70		57.0		397.0				4.9		6.5		63.0		189.0		252.0		57.0		397.0		69.7		21.0		45.9

		110431.0		35255.0		1165.0		24116		4.8		6.5		22.0		56.7		78.7		44.0		392.0				4.9		6.5		21.0		40.5		70		57.0		398.0				4.9		6.5		33.0		40.5		73.5		57.0		398.0		70.0		21.0		40.5

		110433.0		35255.0		1165.0		24117		6.2		7.2		21.0		45.9		66.9		72.0		328.0				4.9		6.6		21.0		43.2		70		57.0		399.0				4.9		6.6		11.0		170.1		181.1		57.0		399.0		70.2		21.0		64.8

		110435.0		35255.0		1165.0		24118		5.4		6.8		45.0		59.4		104.4		42.0		317.0				4.9		6.4		21.0		43.2		70		57.0		400.0				4.9		6.4		45.0		148.5		193.5		57.0		400.0		70.2		21.0		54.0

		110437.0		35255.0		1165.0		24119		5.2		6.6		57.0		81.0		138.0		45.0		551.0				4.9		6.5		21.0		43.2		70		58.0		401.0				4.9		6.5		53.0		56.7		109.7		58.0		401.0		70.6		21.0		56.7

		110440.0		35255.0		1165.0		24120		5.9		7.0		50.0		56.7		106.7		48.0		352.0				4.9		6.6		21.0		43.2		71		58.0		402.0				4.9		6.6		58.0		110.7		168.7		58.0		402.0		70.7		21.0		45.9

		110442.0		35255.0		1165.0		24121		6.4		7.1		29.0		64.8		93.8		46.0		344.0				4.9		6.5		21.0		43.2		71		58.0		403.0				4.9		6.5		42.0		148.5		190.5		58.0		403.0		71.1		21.0		37.8

		110444.0		35255.0		1165.0		24122		5.5		6.7		35.0		78.3		113.3		83.0		554.0				4.9		6.7		21.0		43.2		71		58.0		404.0				4.9		6.7		32.0		62.1		94.1		58.0		404.0		71.5		21.0		10.8

		110446.0		35255.0		1165.0		24123		4.5		6.4		27.0		29.7		56.7		77.0		479.0				4.9		6.6		21.0		43.2		72		59.0		405.0				4.9		6.6		57.0		178.2		235.2		59.0		405.0		72.0		21.0		35.1

		110448.0		35255.0		1165.0		24124		6.3		7.1		53.0		5.4		58.4		99.0		681.0				4.9		6.5		21.0		45.9		72		59.0		406.0				4.9		6.5		53.0		126.9		179.9		59.0		406.0		72.3		21.0		91.8

		110450.0		35255.0		1165.0		24125		4.5		6.3		13.0		29.7		42.7		80.0		406.0				4.9		6.9		21.0		45.9		72		59.0		406.0				4.9		6.9		19.0		48.6		67.6		59.0		406.0		72.5		21.0		32.4

		110452.0		35255.0		1165.0		24126		4.8		6.5		16.0		54.0		70.0		43.0		321.0				4.9		6.5		21.0		45.9		73		59.0		406.0				4.9		6.5		26.0		72.9		98.9		59.0		406.0		72.8		21.0		29.7

		110454.0		35255.0		1165.0		24127		4.6		6.4		21.0		37.8		58.8		87.0		567.0				4.9		6.6		21.0		45.9		73		59.0		406.0				4.9		6.6		68.0		2.7		70.7		59.0		406.0		72.9		21.0		32.4

		110456.0		35255.0		1165.0		24128		4.7		6.3		25.0		29.7		54.7		138.0		669.0				4.9		6.5		21.0		45.9		73		60.0		407.0				4.9		6.5		40.0		2.7		42.7		60.0		407.0		73.2		21.0		24.3

		110458.0		35255.0		1165.0		24129		6.0		6.9		39.0		67.5		106.5		133.0		632.0				4.9		6.5		21.0		45.9		73		60.0		407.0				4.9		6.5		52.0		2.7		54.7		60.0		407.0		73.5		21.0		40.5

		110461.0		35255.0		1165.0		24130		4.7		6.5		101.0		99.9		200.9		112.0		581.0				4.9		6.7		21.0		45.9		74		60.0		408.0				4.9		6.7		6.0		32.4		38.4		60.0		408.0		74.1		21.0		67.5

		110463.0		35255.0		1165.0		24131		4.7		6.4		56.0		91.8		147.8		91.0		622.0				5.0		6.6		21.0		45.9		74		60.0		409.0				5.0		6.6		22.0		70.2		92.2		60.0		409.0		74.2		21.0		37.8

		110465.0		35255.0		1165.0		24132		4.5		6.7		76.0		59.4		135.4		96.0		407.0				5.0		6.8		21.0		45.9		74		60.0		409.0				5.0		6.8		25.0		35.1		60.1		60.0		409.0		74.3		21.0		72.9

		110467.0		35255.0		1165.0		24133		4.7		6.5		12.0		40.5		52.5		115.0		398.0				5.0		6.8		21.0		45.9		74		61.0		409.0				5.0		6.8		26.0		32.4		58.4		61.0		409.0		74.8		21.0		51.3

		110469.0		35255.0		1165.0		24134		4.7		6.4		21.0		10.8		31.8		116.0		443.0				5.0		6.8		21.0		45.9		75		61.0		410.0				5.0		6.8		36.0		43.2		79.2		61.0		410.0		75.0		21.0		116.1

		110471.0		35255.0		1165.0		24135		4.4		6.4		21.0		35.1		56.1		8.0		298.0				5.0		6.5		22.0		48.6		75		61.0		411.0				5.0		6.5		39.0		72.9		111.9		61.0		411.0		75.0		22.0		94.5

		110473.0		35255.0		1165.0		24136		4.6		6.3		11.0		8.1		19.1		100.0		474.0				5.0		6.6		22.0		48.6		75		61.0		411.0				5.0		6.6		21.0		56.7		77.7		61.0		411.0		75.5		22.0		62.1

		110475.0		35255.0		1165.0		24137		5.5		6.8		43.0		40.5		83.5		62.0		713.0				5.0		6.6		22.0		48.6		76		61.0		412.0				5.0		6.6		15.0		29.7		44.7		61.0		412.0		75.7		22.0		70.2

		110477.0		35255.0		1165.0		24138		5.5		6.7		13.0		13.5		26.5		41.0		573.0				5.0		6.5		22.0		48.6		76		61.0		412.0				5.0		6.5		20.0		56.7		76.7		61.0		412.0		76.0		22.0		56.7

		110480.0		35255.0		1165.0		24139		5.1		6.6		6.0		2.7		8.7		71.0		575.0				5.0		6.7		22.0		48.6		76		61.0		413.0				5.0		6.7		41.0		70.2		111.2		61.0		413.0		76.0		22.0		70.2

		110482.0		35255.0		1165.0		24140		5.2		6.6		6.0		2.7		8.7		60.0		701.0				5.0		6.4		22.0		48.6		76		61.0		413.0				5.0		6.4		48.0		129.6		177.6		61.0		413.0		76.7		22.0		54.0

		110484.0		35255.0		1165.0		24141		5.1		6.6		14.0		32.4		46.4		81.0		812.0				5.0		6.6		22.0		48.6		77		61.0		414.0				5.0		6.6		51.0		75.6		126.6		61.0		414.0		76.8		22.0		56.7

		110486.0		35255.0		1165.0		24142		5.3		6.5		18.0		16.2		34.2		62.0		625.0				5.0		6.6		22.0		51.3		77		62.0		414.0				5.0		6.6		6.0		16.2		22.2		62.0		414.0		76.8		22.0		54.0

		110488.0		35255.0		1165.0		24143		5.3		6.7		26.0		29.7		55.7		122.0		545.0				5.0		6.6		22.0		51.3		77		62.0		416.0				5.0		6.6		22.0		43.2		65.2		62.0		416.0		76.9		22.0		43.2

		110490.0		35255.0		1165.0		24144		5.3		6.6		25.0		10.8		35.8		58.0		385.0				5.0		6.7		22.0		51.3		77		62.0		417.0				5.0		6.7		28.0		91.8		119.8		62.0		417.0		77.3		22.0		126.9

		110492.0		35255.0		1165.0		24145		4.8		6.5		38.0		56.7		94.7		108.0		307.0				5.0		7.0		22.0		51.3		77		62.0		419.0				5.0		7.0		96.0		48.6		144.6		62.0		419.0		77.3		22.0		48.6

		110494.0		35255.0		1165.0		24146		5.3		6.8		61.0		83.7		144.7		64.0		292.0				5.0		6.8		23.0		51.3		77		62.0		420.0				5.0		6.8		14.0		70.2		84.2		62.0		420.0		77.4		23.0		51.3

		110496.0		35255.0		1165.0		24147		6.6				134.0		272.7		406.7		420.0		628.0				5.0		6.5		23.0		51.3		77		62.0		421.0				5.0		6.5		10.0		118.8		128.8		62.0		421.0		77.7		23.0		32.4

		110498.0		35255.0		1165.0		24148		4.8		6.1		62.0		129.6		191.6		860.0		599.0				5.0		6.6		23.0		51.3		78		63.0		421.0				5.0		6.6		22.0		126.9		148.9		63.0		421.0		77.7		23.0		40.5

		110501.0		35255.0		1165.0		24149		7.6				31.0		75.6		106.6		167.0		1036.0				5.0		6.5		23.0		51.3		78		63.0		421.0				5.0		6.5		51.0		148.5		199.5		63.0		421.0		78.0		23.0		45.9

		110503.0		35255.0		1165.0		24150		7.7				120.0		248.4		368.4		82.0		681.0				5.0		6.4		23.0		51.3		78		63.0		421.0				5.0		6.4		23.0		72.9		95.9		63.0		421.0		78.1		23.0		159.3

		110505.0		35255.0		1165.0		24151		6.6				22.0		54.0		76.0		145.0		270.0				5.0		6.6		23.0		51.3		78		64.0		423.0				5.0		6.6		35.0		156.6		191.6		64.0		423.0		78.3		23.0		35.1

		110507.0		35255.0		1165.0		24152		4.7		6.6		28.0		102.6		130.6		72.0		441.0				5.0		6.4		23.0		54.0		78		64.0		424.0				5.0		6.4		45.0		94.5		139.5		64.0		424.0		78.7		23.0		72.9

		110509.0		35255.0		1165.0		24153		4.6		6.4		39.0		97.2		136.2		126.0		533.0				5.0		6.4		23.0		54.0		79		64.0		425.0				5.0		6.4		25.0		70.2		95.2		64.0		425.0		78.7		23.0		70.2

		110511.0		35255.0		1165.0		24154		4.5		6.4		49.0		94.5		143.5		67.0		390.0				5.0		6.6		23.0		54.0		79		65.0		426.0				5.0		6.6		48.0		83.7		131.7		65.0		426.0		79.2		23.0		145.8

		110513.0		35255.0		1165.0		24155		5.7		6.9		50.0		118.8		168.8		102.0		715.0				5.0		6.6		23.0		54.0		79		65.0		427.0				5.0		6.6		32.0		2.7		34.7		65.0		427.0		79.2		23.0		89.1

		110515.0		35255.0		1165.0		24156		5.0		6.7		41.0		70.2		111.2		55.0		434.0				5.0		6.6		24.0		54.0		79		65.0		428.0				5.0		6.6		68.0		126.9		194.9		65.0		428.0		80.1		24.0		54.0

		110517.0		35255.0		1165.0		24157		5.7		6.9		12.0		116.1		128.1		36.0		492.0				5.0		6.5		24.0		54.0		80		65.0		428.0				5.0		6.5		73.0		108.0		181.0		65.0		428.0		81.0		24.0		10.8

		110520.0		35255.0		1165.0		24158		5.6		6.8		15.0		35.1		50.1		122.0		463.0				5.0		6.9		24.0		54.0		81		65.0		428.0				5.0		6.9		28.0		105.3		133.3		65.0		428.0		81.6		24.0		229.5

		110522.0		35255.0		1165.0		24159		4.4		6.2		99.0		48.6		147.6		183.0		543.0				5.1		7.2		24.0		54.0		82		66.0		429.0				5.1		7.2		22.0		94.5		116.5		66.0		429.0		81.8		24.0		148.5

		110524.0		35255.0		1165.0		24160		7.1				20.0		32.4		52.4		106.0		421.0				5.1		6.8		25.0		54.0		82		66.0		429.0				5.1		6.8		65.0		118.8		183.8		66.0		429.0		83.2		25.0		70.2

		110526.0		35255.0		1165.0		24161		4.6		6.3		16.0		32.4		48.4		160.0		345.0				5.1		6.8		25.0		54.0		83		66.0		430.0				5.1		6.8		79.0		121.5		200.5		66.0		430.0		83.5		25.0		156.6

		110528.0		35255.0		1165.0		24162		4.4		6.2		28.0		29.7		57.7		130.0		386.0				5.1		6.8		25.0		54.0		84		66.0		430.0				5.1		6.8		37.0		91.8		128.8		66.0		430.0		83.7		25.0		35.1

		110881.0		35257.0		1165.0		24163		5.4		6.8		27.0		186.3		213.3		61.0		557.0				5.1		6.7		25.0		54.0		84		66.0		432.0				5.1		6.7		19.0		29.7		48.7		66.0		432.0		83.8		25.0		70.2

		110883.0		35257.0		1165.0		24164		6.0		6.9		10.0		18.9		28.9		89.0		603.0				5.1		7.0		25.0		54.0		84		67.0		432.0				5.1		7.0		33.0		72.9		105.9		67.0		432.0		84.0		25.0		29.7

		110885.0		35257.0		1165.0		24165		6.0		6.9		66.0		137.7		203.7		38.0		526.0				5.1		7.0		25.0		54.0		84		67.0		432.0				5.1		7.0		45.0		54.0		99.0		67.0		432.0		84.0		25.0		10.8

		110887.0		35257.0		1165.0		24166		6.2		6.9		18.0		54.0		72.0		31.0		353.0				5.1		6.8		25.0		56.7		84		67.0		433.0				5.1		6.8		44.0		43.2		87.2		67.0		433.0		84.1		25.0		21.6

		110889.0		35257.0		1165.0		24167		5.8		6.8		21.0		91.8		112.8		66.0		448.0				5.1		6.6		25.0		56.7		84		67.0		433.0				5.1		6.6		81.0		456.3		537.3		67.0		433.0		84.2		25.0		35.1

		110891.0		35257.0		1165.0		24168		5.2		6.5		53.0		89.1		142.1		65.0		524.0				5.1		6.5		25.0		56.7		84		67.0		434.0				5.1		6.5		26.0		51.3		77.3		67.0		434.0		84.5		25.0		64.8

		110893.0		35257.0		1165.0		24169		5.8		6.8		62.0		110.7		172.7		49.0		521.0				5.1		6.6		25.0		56.7		85		68.0		436.0				5.1		6.6		6.0		2.7		8.7		68.0		436.0		84.6		25.0		240.3

		110895.0		35257.0		1165.0		24170		5.1		6.5		28.0		89.1		117.1		56.0		536.0				5.1		6.6		25.0		56.7		85		68.0		436.0				5.1		6.6		14.0		32.4		46.4		68.0		436.0		84.6		25.0		37.8

		110897.0		35257.0		1165.0		24171		5.0		6.4		48.0		129.6		177.6		72.0		561.0				5.1		6.5		25.0		56.7		85		68.0		437.0				5.1		6.5		28.0		89.1		117.1		68.0		437.0		85.8		25.0		64.8

		110900.0		35257.0		1165.0		24172		5.4		6.7		74.0		132.3		206.3		144.0		654.0				5.1		6.5		25.0		56.7		86		68.0		439.0				5.1		6.5		17.0		91.8		108.8		68.0		439.0		86.0		25.0		37.8

		110902.0		35257.0		1165.0		24173		4.8		6.7		62.0		113.4		175.4		115.0		536.0				5.1		6.5		25.0		56.7		86		68.0		440.0				5.1		6.5		25.0		21.6		46.6		68.0		440.0		86.5		25.0		72.9

		110904.0		35257.0		1165.0		24174		5.5		6.7		73.0		153.9		226.9		75.0		604.0				5.1		6.4		25.0		56.7		87		68.0		440.0				5.1		6.4		24.0		10.8		34.8		68.0		440.0		86.7		25.0		70.2

		110906.0		35257.0		1165.0		24175		5.2		6.5		40.0		72.9		112.9		44.0		667.0				5.1		6.6		26.0		56.7		87		68.0		441.0				5.1		6.6		73.0		148.5		221.5		68.0		441.0		87.2		26.0		51.3

		110908.0		35257.0		1165.0		24176		6.7				9.0		29.7		38.7		69.0		740.0				5.1		6.4		26.0		56.7		87		68.0		442.0				5.1		6.4		25.0		37.8		62.8		68.0		442.0		87.7		26.0		62.1

		110910.0		35257.0		1165.0		24177		5.4		6.6		69.0		126.9		195.9		42.0		615.0				5.1		6.7		26.0		59.4		88		69.0		443.0				5.1		6.7		29.0		62.1		91.1		69.0		443.0		88.1		26.0		32.4

		110912.0		35257.0		1165.0		24178		6.1		6.9		41.0		67.5		108.5		48.0		597.0				5.1		6.9		26.0		59.4		88		69.0		443.0				5.1		6.9		69.0		21.6		90.6		69.0		443.0		88.2		26.0		32.4

		110914.0		35257.0		1165.0		24179		5.5		6.7		33.0		72.9		105.9		29.0		566.0				5.1		6.5		26.0		59.4		88		69.0		445.0				5.1		6.5		24.0		148.5		172.5		69.0		445.0		88.5		26.0		51.3

		110916.0		35257.0		1165.0		24180		4.8		6.3		20.0		45.9		65.9		88.0		549.0				5.1		6.6		26.0		59.4		89		69.0		446.0				5.1		6.6		39.0		167.4		206.4		69.0		446.0		88.6		26.0		29.7

		110918.0		35257.0		1165.0		24181		5.9		6.8		23.0		45.9		68.9		89.0		596.0				5.1		6.5		26.0		59.4		89		69.0		446.0				5.1		6.5		32.0		67.5		99.5		69.0		446.0		89.0		26.0		99.9

		110921.0		35257.0		1165.0		24182		5.6		6.8		10.0		24.3		34.3		74.0		386.0				5.1		6.6		26.0		59.4		89		69.0		448.0				5.1		6.6		35.0		148.5		183.5		69.0		448.0		89.0		26.0		113.4

		110923.0		35257.0		1165.0		24183		7.2				28.0		29.7		57.7		32.0		365.0				5.1		6.7		26.0		59.4		89		69.0		448.0				5.1		6.7		56.0		121.5		177.5		69.0		448.0		89.8		26.0		40.5

		110925.0		35257.0		1165.0		24184		5.5		6.7		8.0		140.4		148.4		71.0		460.0				5.1		6.5		26.0		59.4		90		70.0		448.0				5.1		6.5		17.0		18.9		35.9		70.0		448.0		89.8		26.0		116.1

		110927.0		35257.0		1165.0		24185		4.8		6.4		9.0		21.6		30.6		84.0		624.0				5.1		6.6		26.0		62.1		90		70.0		449.0				5.1		6.6		34.0		78.3		112.3		70.0		449.0		90.2		26.0		35.1

		110929.0		35257.0		1165.0		24186		5.4		6.7		15.0		32.4		47.4		80.0		476.0				5.1		6.6		26.0		62.1		90		70.0		449.0				5.1		6.6		27.0		54.0		81.0		70.0		449.0		90.6		26.0		72.9

		110931.0		35257.0		1165.0		24187		5.5		6.7		11.0		29.7		40.7		69.0		432.0				5.1		6.6		26.0		62.1		91		70.0		450.0				5.1		6.6		69.0		110.7		179.7		70.0		450.0		90.7		26.0		116.1

		110933.0		35257.0		1165.0		24188		5.4		6.7		10.0		18.9		28.9		69.0		436.0				5.2		6.7		27.0		62.1		91		71.0		450.0				5.2		6.7		30.0		54.0		84.0		71.0		450.0		90.7		27.0		91.8

		110935.0		35257.0		1165.0		24189		5.1		6.5		17.0		91.8		108.8		70.0		367.0				5.2		6.8		27.0		62.1		91		71.0		452.0				5.2		6.8		41.0		121.5		162.5		71.0		452.0		91.1		27.0		29.7

		110937.0		35257.0		1165.0		24190		6.0		6.9		21.0		32.4		53.4		69.0		427.0				5.2		6.9		27.0		62.1		91		71.0		452.0				5.2		6.9		27.0		91.8		118.8		71.0		452.0		91.6		27.0		186.3

		110940.0		35257.0		1165.0		24191		6.3		7.0		26.0		99.9		125.9		88.0		440.0				5.2		6.9		27.0		62.1		92		71.0		454.0				5.2		6.9		44.0		67.5		111.5		71.0		454.0		92.2		27.0		51.3

		110942.0		35257.0		1165.0		24192		7.3				21.0		29.7		50.7		41.0		377.0				5.2		6.9		27.0		62.1		92		71.0		457.0				5.2		6.9		29.0		40.5		69.5		71.0		457.0		92.2		27.0		45.9

		110944.0		35257.0		1165.0		24193		5.0		6.6		51.0		75.6		126.6		84.0		390.0				5.2		6.8		27.0		62.1		92		72.0		458.0				5.2		6.8		38.0		91.8		129.8		72.0		458.0		92.4		27.0		43.2

		110946.0		35257.0		1165.0		24194		5.6		6.9		50.0		62.1		112.1		154.0		450.0				5.2		6.9		27.0		62.1		92		72.0		459.0				5.2		6.9		36.0		43.2		79.2		72.0		459.0		92.6		27.0		56.7

		110948.0		35257.0		1165.0		24195		5.0		6.6		6.0		16.2		22.2		53.0		478.0				5.2		6.8		27.0		62.1		93		72.0		459.0				5.2		6.8		21.0		40.5		61.5		72.0		459.0		92.9		27.0		162.0

		110950.0		35257.0		1165.0		24196		5.0		6.6		22.0		43.2		65.2		63.0		542.0				5.2		6.7		27.0		62.1		93		72.0		460.0				5.2		6.7		36.0		94.5		130.5		72.0		460.0		93.2		27.0		54.0

		110952.0		35257.0		1165.0		24197		5.6		6.8		4.0		21.6		25.6		48.0		528.0				5.2		6.7		28.0		62.1		93		72.0		460.0				5.2		6.7		30.0		56.7		86.7		72.0		460.0		93.3		28.0		32.4

		110954.0		35257.0		1165.0		24198		4.9		6.5		4.0		99.9		103.9		95.0		471.0				5.2		6.6		28.0		64.8		93		72.0		460.0				5.2		6.6		57.0		81.0		138.0		72.0		460.0		93.4		28.0		24.3

		110956.0		35257.0		1165.0		24199		5.4		6.7		7.0		62.1		69.1		47.0		468.0				5.2		6.6		28.0		64.8		93		72.0		461.0				5.2		6.6		6.0		2.7		8.7		72.0		461.0		93.8		28.0		40.5

		112088.0		35262.0		1165.0		24200		5.2		6.5		19.0		32.4		51.4		81.0		518.0				5.2		6.5		28.0		64.8		94		73.0		462.0				5.2		6.5		53.0		89.1		142.1		73.0		462.0		93.9		28.0		102.6

		112090.0		35262.0		1165.0		24201		4.9		6.6		99.0		89.1		188.1		68.0		542.0				5.2		6.5		28.0		64.8		94		73.0		463.0				5.2		6.5		40.0		72.9		112.9		73.0		463.0		94.1		28.0		29.7

		112092.0		35262.0		1165.0		24202		4.9		6.5		17.0		24.3		41.3		61.0		310.0				5.2		6.5		28.0		64.8		94		73.0		463.0				5.2		6.5		19.0		32.4		51.4		73.0		463.0		94.3		28.0		89.1

		112094.0		35262.0		1165.0		24203		5.4		6.7		26.0		113.4		139.4		49.0		410.0				5.2		6.6		28.0		64.8		94		73.0		463.0				5.2		6.6		28.0		21.6		49.6		73.0		463.0		94.7		28.0		29.7

		112096.0		35262.0		1165.0		24204		5.5		6.8		19.0		67.5		86.5		48.0		350.0				5.2		6.7		28.0		64.8		95		73.0		463.0				5.2		6.7		20.0		167.4		187.4		73.0		463.0		94.8		28.0		91.8

		112098.0		35262.0		1165.0		24205		5.3		6.7		47.0		75.6		122.6		57.0		443.0				5.2		6.7		28.0		64.8		95		74.0		465.0				5.2		6.7		32.0		78.3		110.3		74.0		465.0		95.1		28.0		21.6

		112101.0		35262.0		1165.0		24206		5.5		6.9		15.0		78.3		93.3		51.0		346.0				5.2		6.6		28.0		64.8		95		74.0		465.0				5.2		6.6		36.0		48.6		84.6		74.0		465.0		95.2		28.0		35.1

		112103.0		35262.0		1165.0		24207		5.8		6.8		6.0		75.6		81.6		33.0		497.0				5.2		6.6		28.0		64.8		95		74.0		465.0				5.2		6.6		21.0		32.4		53.4		74.0		465.0		95.2		28.0		234.9

		112105.0		35262.0		1165.0		24208		6.3		7.1		12.0		62.1		74.1		64.0		411.0				5.2		6.6		28.0		67.5		95		74.0		466.0				5.2		6.6		21.0		24.3		45.3		74.0		466.0		95.2		28.0		78.3

		112107.0		35262.0		1165.0		24209		4.7		6.7		113.0		199.8		312.8		149.0		544.0				5.2		6.8		28.0		67.5		95		74.0		467.0				5.2		6.8		35.0		37.8		72.8		74.0		467.0		95.3		28.0		2.7

		112109.0		35262.0		1165.0		24210		5.7		6.9		42.0		126.9		168.9		81.0		448.0				5.2		6.6		28.0		67.5		95		74.0		467.0				5.2		6.6		30.0		183.6		213.6		74.0		467.0		95.9		28.0		105.3

		112111.0		35262.0		1165.0		24211		4.6		6.6		37.0		121.5		158.5		89.0		382.0				5.2		6.7		29.0		67.5		96		74.0		468.0				5.2		6.7		29.0		70.2		99.2		74.0		468.0		96.8		29.0		40.5

		112113.0		35262.0		1165.0		24212		5.0		6.7		28.0		91.8		119.8		93.0		480.0				5.2		6.6		29.0		67.5		97		75.0		469.0				5.2		6.6		53.0		105.3		158.3		75.0		469.0		97.9		29.0		35.1

		112115.0		35262.0		1165.0		24213		5.1		6.5		25.0		21.6		46.6		57.0		227.0				5.2		6.6		29.0		67.5		98		75.0		469.0				5.2		6.6		30.0		43.2		73.2		75.0		469.0		98.5		29.0		24.3

		112117.0		35262.0		1165.0		24214		5.2		6.6		28.0		21.6		49.6		58.0		226.0				5.2		6.6		29.0		67.5		99		75.0		471.0				5.2		6.6		38.0		189.0		227.0		75.0		471.0		98.9		29.0		64.8

		112120.0		35262.0		1165.0		24215		5.0		7.0		96.0		48.6		144.6		84.0		216.0				5.2		6.5		29.0		67.5		99		75.0		472.0				5.2		6.5		35.0		54.0		89.0		75.0		472.0		99.0		29.0		62.1

		112122.0		35262.0		1165.0		24216		6.1		7.0		11.0		10.8		21.8		44.0		312.0				5.2		6.7		29.0		67.5		99		75.0		473.0				5.2		6.7		19.0		64.8		83.8		75.0		473.0		99.1		29.0		81.0

		112124.0		35262.0		1165.0		24217		6.7				13.0		75.6		88.6		39.0		519.0				5.3		7.1		29.0		70.2		99		75.0		474.0				5.3		7.1		14.0		10.8		24.8		75.0		474.0		99.2		29.0		83.7

		112126.0		35262.0		1165.0		24218		5.0		6.8		14.0		70.2		84.2		52.0		356.0				5.3		6.7		29.0		70.2		99		75.0		474.0				5.3		6.7		34.0		86.4		120.4		75.0		474.0		99.4		29.0		70.2

		112128.0		35262.0		1165.0		24219		5.2		6.7		20.0		167.4		187.4		94.0		550.0				5.3		6.7		29.0		70.2		99		75.0		476.0				5.3		6.7		20.0		70.2		90.2		75.0		476.0		99.5		29.0		137.7

		112478.0		35263.0		1165.0		24220		4.4		6.4		52.0		126.9		178.9		127.0		536.0				5.3		6.5		29.0		70.2		100		76.0		476.0				5.3		6.5		18.0		16.2		34.2		76.0		476.0		100.4		29.0		2.7

		112481.0		35263.0		1165.0		24221		4.7		6.7		18.0		21.6		39.6		71.0		266.0				5.3		6.7		30.0		70.2		100		76.0		478.0				5.3		6.7		26.0		29.7		55.7		76.0		478.0		101.7		30.0		37.8

		112483.0		35263.0		1165.0		24222		4.4		6.5		4.0		18.9		22.9		231.0		341.0				5.3		6.6		30.0		70.2		102		76.0		478.0				5.3		6.6		25.0		10.8		35.8		76.0		478.0		102.5		30.0		132.3

		112485.0		35263.0		1165.0		24223		4.8		6.5		127.0		240.3		367.3		133.0		751.0				5.3		6.8		30.0		70.2		103		76.0		478.0				5.3		6.8		61.0		83.7		144.7		76.0		478.0		103.1		30.0		54.0

		112487.0		35263.0		1165.0		24224		4.6		6.5		40.0		129.6		169.6		12.0		349.0				5.3		6.7		30.0		70.2		103		77.0		479.0				5.3		6.7		47.0		75.6		122.6		77.0		479.0		103.9		30.0		54.0

		112489.0		35263.0		1165.0		24225		5.8		6.8		25.0		35.1		60.1		143.0		452.0				5.3		6.7		30.0		70.2		104		77.0		480.0				5.3		6.7		28.0		35.1		63.1		77.0		480.0		104.4		30.0		56.7

		112491.0		35263.0		1165.0		24226		4.5		6.7		55.0		102.6		157.6		89.0		465.0				5.3		6.5		30.0		70.2		104		77.0		480.0				5.3		6.5		23.0		35.1		58.1		77.0		480.0		104.9		30.0		118.8

		112493.0		35263.0		1165.0		24227		4.5		6.3		37.0		189.0		226.0		73.0		365.0				5.3		6.6		30.0		70.2		105		77.0		481.0				5.3		6.6		1.0		21.6		22.6		77.0		481.0		105.2		30.0		183.6

		112495.0		35263.0		1165.0		24228		4.1		6.1		52.0		105.3		157.3		193.0		563.0				5.3		6.5		30.0		70.2		105		77.0		481.0				5.3		6.5		48.0		29.7		77.7		77.0		481.0		105.9		30.0		64.8

		112497.0		35263.0		1165.0		24229		4.0		6.3		59.0		129.6		188.6		102.0		332.0				5.3		6.8		30.0		70.2		106		77.0		483.0				5.3		6.8		45.0		113.4		158.4		77.0		483.0		105.9		30.0		43.2

		112500.0		35263.0		1165.0		24230		4.9		7.0		12.0		64.8		76.8		68.0		288.0				5.3		6.7		31.0		70.2		106		78.0		486.0				5.3		6.7		41.0		221.4		262.4		78.0		486.0		106.3		31.0		43.2

		112502.0		35263.0		1165.0		24231		4.7		6.4		50.0		153.9		203.9		220.0		465.0				5.3		6.8		31.0		70.2		106		78.0		486.0				5.3		6.8		34.0		97.2		131.2		78.0		486.0		106.5		31.0		67.5

		112504.0		35263.0		1165.0		24232		4.8		6.5		35.0		40.5		75.5		77.0		495.0				5.3		6.7		31.0		72.9		107		79.0		488.0				5.3		6.7		27.0		162.0		189.0		79.0		488.0		106.6		31.0		75.6

		112506.0		35263.0		1165.0		24233		5.2		6.7		32.0		78.3		110.3		152.0		680.0				5.4		6.9		31.0		72.9		107		79.0		488.0				5.4		6.9		35.0		70.2		105.2		79.0		488.0		106.7		31.0		45.9

		112508.0		35263.0		1165.0		24234		5.2		6.6		36.0		48.6		84.6		133.0		473.0				5.4		6.7		31.0		72.9		107		79.0		489.0				5.4		6.7		7.0		8.1		15.1		79.0		489.0		106.9		31.0		86.4

		112510.0		35263.0		1165.0		24235		4.5		6.2		37.0		72.9		109.9		82.0		481.0				5.4		6.9		31.0		72.9		107		79.0		491.0				5.4		6.9		32.0		40.5		72.5		79.0		491.0		106.9		31.0		40.5

		112512.0		35263.0		1165.0		24236		4.4		6.2		15.0		178.2		193.2		65.0		548.0				5.4		6.7		31.0		72.9		107		80.0		492.0				5.4		6.7		15.0		37.8		52.8		80.0		492.0		107.3		31.0		56.7

		112514.0		35263.0		1165.0		24237		5.0		6.5		10.0		118.8		128.8		50.0		603.0				5.4		6.7		31.0		72.9		107		80.0		493.0				5.4		6.7		12.0		29.7		41.7		80.0		493.0		108.3		31.0		105.3

		112516.0		35263.0		1165.0		24238		4.4		6.2		23.0		159.3		182.3		100.0		773.0				5.4		6.8		32.0		72.9		108		80.0		493.0				5.4		6.8		45.0		59.4		104.4		80.0		493.0		108.5		32.0		194.4

		112518.0		35263.0		1165.0		24239		5.0		6.6		22.0		126.9		148.9		57.0		449.0				5.4		6.8		32.0		72.9		109		80.0		495.0				5.4		6.8		27.0		186.3		213.3		80.0		495.0		108.8		32.0		40.5

		112521.0		35263.0		1165.0		24240		4.9		6.5		63.0		189.0		252.0		43.0		516.0				5.4		6.7		32.0		72.9		109		80.0		495.0				5.4		6.7		74.0		132.3		206.3		80.0		495.0		109.1		32.0		72.9

		112523.0		35263.0		1165.0		24241		5.4		6.7		18.0		40.5		58.5		75.0		243.0				5.4		6.6		32.0		72.9		109		81.0		495.0				5.4		6.6		69.0		126.9		195.9		81.0		495.0		109.6		32.0		78.3

		112525.0		35263.0		1165.0		24242		6.2		7.1		9.0		18.9		27.9		45.0		547.0				5.4		6.7		32.0		72.9		110		81.0		497.0				5.4		6.7		15.0		32.4		47.4		81.0		497.0		109.7		32.0		64.8

		112527.0		35263.0		1165.0		24243		4.7		6.1		50.0		62.1		112.1		65.0		341.0				5.4		6.7		32.0		72.9		110		81.0		497.0				5.4		6.7		10.0		18.9		28.9		81.0		497.0		109.9		32.0		81.0

		112529.0		35263.0		1165.0		24244		5.5		6.8		25.0		64.8		89.8		42.0		282.0				5.4		6.7		32.0		72.9		110		81.0		497.0				5.4		6.7		7.0		62.1		69.1		81.0		497.0		110.0		32.0		54.0

		112531.0		35263.0		1165.0		24245		5.7		6.8		43.0		105.3		148.3		97.0		577.0				5.4		6.7		32.0		72.9		110		82.0		498.0				5.4		6.7		26.0		113.4		139.4		82.0		498.0		110.3		32.0		62.1

		112533.0		35263.0		1165.0		24246		7.4				18.0		51.3		69.3		68.0		478.0				5.4		6.7		32.0		75.6		110		82.0		498.0				5.4		6.7		18.0		40.5		58.5		82.0		498.0		110.4		32.0		67.5

		112535.0		35263.0		1165.0		24247		5.4		6.7		27.0		51.3		78.3		46.0		512.0				5.4		6.7		32.0		75.6		110		82.0		499.0				5.4		6.7		27.0		51.3		78.3		82.0		499.0		111.2		32.0		86.4

		112537.0		35263.0		1165.0		24248		5.4		6.6		31.0		45.9		76.9		48.0		519.0				5.4		6.6		32.0		75.6		111		82.0		499.0				5.4		6.6		31.0		45.9		76.9		82.0		499.0		111.5		32.0		2.7

		112540.0		35263.0		1165.0		24249		5.6		6.7		32.0		64.8		96.8		55.0		658.0				5.4		6.8		32.0		75.6		112		82.0		500.0				5.4		6.8		83.0		72.9		155.9		82.0		500.0		111.9		32.0		8.1

		112542.0		35263.0		1165.0		24250		5.9		6.9		31.0		86.4		117.4		45.0		502.0				5.4		6.6		33.0		75.6		112		83.0		501.0				5.4		6.6		26.0		40.5		66.5		83.0		501.0		112.1		33.0		72.9

		112544.0		35263.0		1165.0		24251		5.1		6.4		24.0		10.8		34.8		33.0		320.0				5.4		6.7		33.0		75.6		112		83.0		502.0				5.4		6.7		36.0		35.1		71.1		83.0		502.0		112.1		33.0		348.3

		112546.0		35263.0		1165.0		24252		4.8		6.5		117.0		70.2		187.2		26.0		265.0				5.4		7.0		33.0		75.6		112		84.0		502.0				5.4		7.0		12.0		5.4		17.4		84.0		502.0		112.1		33.0		72.9

		112548.0		35263.0		1165.0		24253		4.6		6.2		8.0		32.4		40.4		98.0		309.0				5.4		6.7		33.0		75.6		112		84.0		502.0				5.4		6.7		30.0		118.8		148.8		84.0		502.0		112.3		33.0		40.5

		112550.0		35263.0		1165.0		24254		4.8		6.5		43.0		51.3		94.3		52.0		347.0				5.4		6.8		33.0		75.6		112		84.0		503.0				5.4		6.8		14.0		45.9		59.9		84.0		503.0		112.7		33.0		59.4

		112552.0		35263.0		1165.0		24255		4.8		6.4		78.0		32.4		110.4		119.0		571.0				5.4		6.7		33.0		75.6		113		84.0		503.0				5.4		6.7		21.0		72.9		93.9		84.0		503.0		112.8		33.0		62.1

		112554.0		35263.0		1165.0		24256		5.4		6.8		83.0		72.9		155.9		40.0		405.0				5.4		6.7		34.0		75.6		113		84.0		505.0				5.4		6.7		58.0		156.6		214.6		84.0		505.0		112.9		34.0		72.9

		112556.0		35263.0		1165.0		24257		4.7		6.4		62.0		27.0		89.0		51.0		601.0				5.4		6.7		34.0		78.3		113		84.0		505.0				5.4		6.7		18.0		83.7		101.7		84.0		505.0		113.0		34.0		75.6

		112558.0		35263.0		1165.0		24258		5.0		6.5		51.0		148.5		199.5		39.0		387.0				5.4		7.1		34.0		78.3		113		84.0		505.0				5.4		7.1		14.0		89.1		103.1		84.0		505.0		113.1		34.0		86.4

		112561.0		35263.0		1165.0		24259		5.2		6.6		21.0		32.4		53.4		53.0		354.0				5.4		6.8		34.0		78.3		113		85.0		507.0				5.4		6.8		29.0		2.7		31.7		85.0		507.0		113.3		34.0		59.4

		112563.0		35263.0		1165.0		24260		5.5		6.6		14.0		24.3		38.3		40.0		461.0				5.5		7.0		34.0		78.3		113		85.0		508.0				5.5		7.0		12.0		37.8		49.8		85.0		508.0		113.5		34.0		97.2

		112565.0		35263.0		1165.0		24261		5.3		6.7		28.0		35.1		63.1		57.0		379.0				5.5		6.7		34.0		78.3		114		85.0		508.0				5.5		6.7		32.0		194.4		226.4		85.0		508.0		113.6		34.0		78.3

		112567.0		35263.0		1165.0		24262		5.3		6.5		23.0		35.1		58.1		80.0		429.0				5.5		6.8		35.0		78.3		114		85.0		509.0				5.5		6.8		16.0		75.6		91.6		85.0		509.0		113.9		35.0		70.2

		112569.0		35263.0		1165.0		24263		5.8		6.8		36.0		48.6		84.6		121.0		488.0				5.5		6.7		35.0		78.3		114		86.0		510.0				5.5		6.7		29.0		35.1		64.1		86.0		510.0		116.3		35.0		67.5

		112571.0		35263.0		1165.0		24264		6.0		6.9		73.0		78.3		151.3		50.0		466.0				5.5		6.9		35.0		78.3		116		87.0		511.0				5.5		6.9		147.0		170.1		317.1		87.0		511.0		116.5		35.0		78.3

		112573.0		35263.0		1165.0		24265		5.4		6.6		26.0		40.5		66.5		74.0		488.0				5.5		7.0		35.0		78.3		117		87.0		512.0				5.5		7.0		0.0		70.2		70.2		87.0		512.0		117.1		35.0		40.5

		112575.0		35263.0		1165.0		24266		5.4		6.7		36.0		35.1		71.1		57.0		469.0				5.5		7.1		35.0		78.3		117		88.0		513.0				5.5		7.1		81.0		118.8		199.8		88.0		513.0		117.4		35.0		37.8

		112577.0		35263.0		1165.0		24267		6.9				17.0		21.6		38.6		31.0		423.0				5.5		7.0		35.0		81.0		117		88.0		514.0				5.5		7.0		17.0		67.5		84.5		88.0		514.0		118.4		35.0		202.5

		112580.0		35263.0		1165.0		24268		6.2		6.9		18.0		32.4		50.4		31.0		467.0				5.5		6.7		35.0		81.0		118		88.0		515.0				5.5		6.7		35.0		78.3		113.3		88.0		515.0		118.6		35.0		156.6

		112582.0		35263.0		1165.0		24269		4.9		6.5		33.0		40.5		73.5		61.0		448.0				5.5		6.8		35.0		81.0		119		88.0		516.0				5.5		6.8		43.0		40.5		83.5		88.0		516.0		118.8		35.0		148.5

		112584.0		35263.0		1165.0		24270		5.2		6.6		21.0		24.3		45.3		45.0		459.0				5.5		6.7		35.0		81.0		119		88.0		516.0				5.5		6.7		13.0		13.5		26.5		88.0		516.0		119.3		35.0		54.0

		112586.0		35263.0		1165.0		24271		6.0		7.1		32.0		81.0		113.0		85.0		409.0				5.5		6.7		35.0		81.0		119		88.0		517.0				5.5		6.7		73.0		153.9		226.9		88.0		517.0		119.8		35.0		2.7

		112588.0		35263.0		1165.0		24272		5.5		6.8		19.0		18.9		37.9		68.0		544.0				5.5		6.7		35.0		83.7		120		88.0		518.0				5.5		6.7		33.0		72.9		105.9		88.0		518.0		120.4		35.0		140.4

		112590.0		35263.0		1165.0		24273		4.8		6.5		18.0		24.3		42.3		85.0		545.0				5.5		6.7		36.0		83.7		120		88.0		519.0				5.5		6.7		8.0		140.4		148.4		88.0		519.0		122.6		36.0		43.2

		112592.0		35263.0		1165.0		24274		5.8		6.8		9.0		2.7		11.7		98.0		615.0				5.5		6.7		36.0		83.7		123		89.0		519.0				5.5		6.7		11.0		29.7		40.7		89.0		519.0		123.1		36.0		43.2

		112594.0		35263.0		1165.0		24275		5.6		6.9		20.0		8.1		28.1		95.0		667.0				5.5		6.8		36.0		83.7		123		89.0		519.0				5.5		6.8		19.0		67.5		86.5		89.0		519.0		125.9		36.0		94.5

		112596.0		35263.0		1165.0		24276		4.5		6.4		39.0		172.8		211.8		145.0		674.0				5.5		6.9		36.0		83.7		126		89.0		520.0				5.5		6.9		15.0		78.3		93.3		89.0		520.0		126.6		36.0		48.6

		112598.0		35263.0		1165.0		24277		5.2		6.8		35.0		37.8		72.8		94.0		782.0				5.5		6.8		36.0		86.4		127		89.0		521.0				5.5		6.8		25.0		64.8		89.8		89.0		521.0		127.1		36.0		48.6

		112601.0		35263.0		1165.0		24278		4.4		6.3		25.0		240.3		265.3		173.0		481.0				5.5		6.6		36.0		86.4		127		89.0		521.0				5.5		6.6		14.0		24.3		38.3		89.0		521.0		128.1		36.0		35.1

		112603.0		35263.0		1165.0		24279		4.9		6.6		11.0		170.1		181.1		101.0		548.0				5.5		6.8		37.0		86.4		128		89.0		522.0				5.5		6.8		19.0		18.9		37.9		89.0		522.0		128.8		37.0		91.8

		112605.0		35263.0		1165.0		24280		4.4		6.3		83.0		24.3		107.3		177.0		593.0				5.5		6.7		37.0		86.4		129		89.0		524.0				5.5		6.7		31.0		40.5		71.5		89.0		524.0		128.8		37.0		62.1

		112607.0		35263.0		1165.0		24281		5.4		7.0		12.0		5.4		17.4		104.0		209.0				5.5		6.7		37.0		89.1		129		89.0		526.0				5.5		6.7		20.0		213.3		233.3		89.0		526.0		129.4		37.0		140.4

		112609.0		35263.0		1165.0		24282		5.8		6.8		17.0		10.8		27.8		25.0		358.0				5.5		6.6		37.0		89.1		129		90.0		526.0				5.5		6.6		13.0		21.6		34.6		90.0		526.0		129.8		37.0		121.5

		112611.0		35263.0		1165.0		24283		5.1		6.6		73.0		148.5		221.5		95.0		517.0				5.5		6.9		37.0		89.1		130		90.0		526.0				5.5		6.9		18.0		8.1		26.1		90.0		526.0		130.5		37.0		189.0

		112613.0		35263.0		1165.0		24284		4.9		6.4		45.0		148.5		193.5		110.0		746.0				5.5		6.9		37.0		89.1		131		90.0		528.0				5.5		6.9		31.0		56.7		87.7		90.0		528.0		130.6		37.0		72.9

		112615.0		35263.0		1165.0		24285		4.8		6.3		6.0		8.1		14.1		69.0		542.0				5.5		6.7		38.0		89.1		131		91.0		529.0				5.5		6.7		86.0		237.6		323.6		91.0		529.0		131.2		38.0		89.1

		112617.0		35263.0		1165.0		24286		5.9		6.8		13.0		140.4		153.4		128.0		536.0				5.5		6.9		38.0		89.1		131		92.0		529.0				5.5		6.9		23.0		89.1		112.1		92.0		529.0		131.7		38.0		91.8

		112620.0		35263.0		1165.0		24287		5.7		6.8		35.0		202.5		237.5		234.0		846.0				5.6		7.0		38.0		89.1		132		92.0		533.0				5.6		7.0		17.0		45.9		62.9		92.0		533.0		132.8		38.0		121.5

		112622.0		35263.0		1165.0		24288		5.5		6.7		31.0		40.5		71.5		46.0		237.0				5.6		6.9		38.0		91.8		133		92.0		534.0				5.6		6.9		41.0		91.8		132.8		92.0		534.0		133.3		38.0		56.7

		112624.0		35263.0		1165.0		24289		4.8		6.4		14.0		10.8		24.8		77.0		413.0				5.6		6.7		38.0		91.8		133		93.0		534.0				5.6		6.7		26.0		51.3		77.3		93.0		534.0		135.4		38.0		189.0

		112626.0		35263.0		1165.0		24290		5.1		6.4		25.0		37.8		62.8		62.0		380.0				5.6		6.9		38.0		91.8		135		93.0		535.0				5.6		6.9		14.0		105.3		119.3		93.0		535.0		136.1		38.0		75.6

		112628.0		35263.0		1165.0		24291		5.6		6.7		27.0		45.9		72.9		61.0		428.0				5.6		7.3		38.0		91.8		136		93.0		536.0				5.6		7.3		22.0		62.1		84.1		93.0		536.0		136.2		38.0		78.3

		112630.0		35263.0		1165.0		24292		5.4		6.7		30.0		118.8		148.8		68.0		305.0				5.6		6.8		39.0		91.8		136		93.0		536.0				5.6		6.8		22.0		54.0		76.0		93.0		536.0		136.3		39.0		72.9

		112632.0		35263.0		1165.0		24293		5.3		6.6		1.0		21.6		22.6		77.0		510.0				5.6		6.8		39.0		91.8		136		93.0		536.0				5.6		6.8		15.0		35.1		50.1		93.0		536.0		137.1		39.0		67.5

		112634.0		35263.0		1165.0		24294		6.7				1.0		2.7		3.7		19.0		318.0				5.6		6.8		39.0		91.8		137		93.0		536.0				5.6		6.8		10.0		24.3		34.3		93.0		536.0		138.0		39.0		97.2

		112636.0		35263.0		1165.0		24295		5.4		6.8		14.0		45.9		59.9		77.0		349.0				5.6		6.9		39.0		91.8		138		94.0		537.0				5.6		6.9		50.0		62.1		112.1		94.0		537.0		139.4		39.0		172.8

		112638.0		35263.0		1165.0		24296		6.1		6.9		17.0		78.3		95.3		49.0		454.0				5.6		6.8		39.0		94.5		139		94.0		541.0				5.6		6.8		4.0		21.6		25.6		94.0		541.0		139.5		39.0		167.4

		112641.0		35263.0		1165.0		24297		4.5		6.2		16.0		62.1		78.1		17.0		335.0				5.6		6.7		39.0		94.5		140		94.0		542.0				5.6		6.7		32.0		64.8		96.8		94.0		542.0		139.5		39.0		2.7

		112643.0		35263.0		1165.0		24298		6.1		7.0		14.0		213.3		227.3		50.0		491.0				5.6		6.9		40.0		94.5		140		94.0		542.0				5.6		6.9		20.0		8.1		28.1		94.0		542.0		139.5		40.0		189.0

		112645.0		35263.0		1165.0		24299		6.3		7.0		16.0		148.5		164.5		65.0		502.0				5.6		6.7		40.0		94.5		140		94.0		542.0				5.6		6.7		27.0		45.9		72.9		94.0		542.0		142.1		40.0		102.6

		112647.0		35263.0		1165.0		24300		5.5		6.7		20.0		213.3		233.3		75.0		508.0				5.6		7.0		40.0		94.5		142		95.0		542.0				5.6		7.0		103.0		143.1		246.1		95.0		542.0		142.1		40.0		59.4

		112649.0		35263.0		1165.0		24301		5.0		6.4		23.0		72.9		95.9		280.0		493.0				5.6		6.8		40.0		94.5		142		95.0		543.0				5.6		6.8		66.0		113.4		179.4		95.0		543.0		142.1		40.0		72.9

		112651.0		35263.0		1165.0		24302		5.2		6.6		30.0		183.6		213.6		90.0		546.0				5.6		6.9		40.0		94.5		142		95.0		544.0				5.6		6.9		21.0		51.3		72.3		95.0		544.0		142.6		40.0		129.6

		112653.0		35263.0		1165.0		24303		6.6				19.0		583.2		602.2		97.0		300.0				5.6		6.8		40.0		94.5		143		96.0		544.0				5.6		6.8		43.0		75.6		118.6		96.0		544.0		142.9		40.0		232.2

		112655.0		35263.0		1165.0		24304		4.8		6.3		25.0		64.8		89.8		55.0		321.0				5.7		6.9		40.0		97.2		143		96.0		545.0				5.7		6.9		50.0		118.8		168.8		96.0		545.0		143.5		40.0		21.6

		112657.0		35263.0		1165.0		24305		5.7		6.8		10.0		37.8		47.8		71.0		269.0				5.7		6.9		40.0		97.2		144		96.0		545.0				5.7		6.9		12.0		116.1		128.1		96.0		545.0		144.6		40.0		2.7

		112660.0		35263.0		1165.0		24306		6.8				15.0		51.3		66.3		15.0		303.0				5.7		6.9		41.0		99.9		145		97.0		545.0				5.7		6.9		42.0		126.9		168.9		97.0		545.0		144.7		41.0		121.5

		112662.0		35263.0		1165.0		24307		8.2				140.0		229.5		369.5		53.0		421.0				5.7		6.8		41.0		99.9		145		97.0		546.0				5.7		6.8		43.0		105.3		148.3		97.0		546.0		145.9		41.0		91.8

		112664.0		35263.0		1165.0		24308		5.0		6.6		35.0		156.6		191.6		70.0		272.0				5.7		6.8		41.0		99.9		146		97.0		546.0				5.7		6.8		35.0		202.5		237.5		97.0		546.0		147.6		41.0		59.4

		112666.0		35263.0		1165.0		24309		3.9		6.0		118.0		170.1		288.1		228.0		498.0				5.7		6.8		41.0		99.9		148		97.0		547.0				5.7		6.8		10.0		37.8		47.8		97.0		547.0		147.8		41.0		70.2

		112668.0		35263.0		1165.0		24310		4.4		6.3		249.0		272.7		521.7		370.0		704.0				5.7		7.0		41.0		102.6		148		97.0		547.0				5.7		7.0		25.0		37.8		62.8		97.0		547.0		148.3		41.0		67.5

		112670.0		35263.0		1165.0		24311		7.5				21.0		40.5		61.5		101.0		205.0				5.7		6.9		41.0		102.6		148		97.0		548.0				5.7		6.9		58.0		108.0		166.0		97.0		548.0		148.4		41.0		221.4

		112672.0		35263.0		1165.0		24312		5.5		6.6		13.0		21.6		34.6		63.0		302.0				5.7		6.8		42.0		102.6		148		98.0		548.0				5.7		6.8		19.0		2.7		21.7		98.0		548.0		148.8		42.0		126.9

		112674.0		35263.0		1165.0		24313		5.1		6.7		29.0		62.1		91.1		56.0		499.0				5.7		6.9		42.0		102.6		149		98.0		548.0				5.7		6.9		88.0		2.7		90.7		98.0		548.0		148.9		42.0		148.5

		112676.0		35263.0		1165.0		24314		5.7		7.0		25.0		37.8		62.8		49.0		393.0				5.8		7.0		42.0		105.3		149		98.0		549.0				5.8		7.0		6.0		29.7		35.7		98.0		549.0		151.3		42.0		159.3

		112678.0		35263.0		1165.0		24315		5.8		6.8		10.0		64.8		74.8		93.0		546.0				5.8		6.9		43.0		105.3		151		98.0		549.0				5.8		6.9		11.0		10.8		21.8		98.0		549.0		152.4		43.0		40.5

		112681.0		35263.0		1165.0		24316		5.9		7.0		27.0		43.2		70.2		59.0		564.0				5.8		7.2		43.0		105.3		152		98.0		550.0				5.8		7.2		45.0		94.5		139.5		98.0		550.0		153.4		43.0		105.3

		112683.0		35263.0		1165.0		24317		5.5		6.9		18.0		8.1		26.1		169.0		493.0				5.8		7.1		43.0		105.3		153		99.0		550.0				5.8		7.1		21.0		54.0		75.0		99.0		550.0		154.3		43.0		51.3

		113708.0		35265.0		1165.0		24318		5.1		6.9		69.0		21.6		90.6		74.0		420.0				5.8		7.2		43.0		105.3		154		99.0		551.0				5.8		7.2		25.0		70.2		95.2		99.0		551.0		155.3		43.0		21.6

		113710.0		35265.0		1165.0		24319		4.6		6.7		44.0		37.8		81.8		72.0		268.0				5.8		6.8		43.0		105.3		155		100.0		551.0				5.8		6.8		21.0		91.8		112.8		100.0		551.0		155.9		43.0		75.6

		113712.0		35265.0		1165.0		24320		4.5		6.2		23.0		70.2		93.2		53.0		460.0				5.8		6.8		44.0		105.3		156		100.0		554.0				5.8		6.8		62.0		110.7		172.7		100.0		554.0		157.3		44.0		67.5

		113714.0		35265.0		1165.0		24321		6.1		6.9		21.0		67.5		88.5		78.0		516.0				5.8		6.8		44.0		105.3		157		101.0		554.0				5.8		6.8		6.0		75.6		81.6		101.0		554.0		157.6		44.0		43.2

		113716.0		35265.0		1165.0		24322		4.8		6.5		20.0		267.3		287.3		44.0		503.0				5.8		6.8		44.0		108.0		158		101.0		557.0				5.8		6.8		25.0		35.1		60.1		101.0		557.0		158.3		44.0		37.8

		113718.0		35265.0		1165.0		24323		4.8		6.4		24.0		229.5		253.5		51.0		644.0				5.8		6.8		45.0		108.0		158		101.0		558.0				5.8		6.8		36.0		48.6		84.6		101.0		558.0		158.4		45.0		94.5

		113721.0		35265.0		1165.0		24324		6.5				33.0		59.4		92.4		92.0		495.0				5.8		6.8		45.0		108.0		158		101.0		559.0				5.8		6.8		9.0		2.7		11.7		101.0		559.0		158.5		45.0		54.0

		113723.0		35265.0		1165.0		24325		7.4				27.0		56.7		83.7		66.0		529.0				5.8		6.8		45.0		110.7		159		101.0		559.0				5.8		6.8		17.0		10.8		27.8		101.0		559.0		159.5		45.0		94.5

		113725.0		35265.0		1165.0		24326		7.4				43.0		21.6		64.6		34.0		816.0				5.8		6.8		45.0		110.7		160		102.0		561.0				5.8		6.8		10.0		64.8		74.8		102.0		561.0		161.0		45.0		59.4

		113727.0		35265.0		1165.0		24327		6.0		7.0		88.0		18.9		106.9		71.0		714.0				5.8		6.9		45.0		110.7		161		102.0		561.0				5.8		6.9		26.0		116.1		142.1		102.0		561.0		162.3		45.0		148.5

		113729.0		35265.0		1165.0		24328		4.7		6.5		20.0		72.9		92.9		141.0		529.0				5.8		6.9		45.0		113.4		162		102.0		563.0				5.8		6.9		28.0		2.7		30.7		102.0		563.0		162.5		45.0		113.4

		113731.0		35265.0		1165.0		24329		5.5		6.9		31.0		56.7		87.7		133.0		628.0				5.9		7.0		45.0		113.4		163		103.0		564.0				5.9		7.0		30.0		37.8		67.8		103.0		564.0		163.0		45.0		94.5

		113733.0		35265.0		1165.0		24330		7.3				19.0		94.5		113.5		192.0		459.0				5.9		6.9		46.0		113.4		163		103.0		566.0				5.9		6.9		26.0		62.1		88.1		103.0		566.0		164.5		46.0		99.9

		113735.0		35265.0		1165.0		24331		6.4		7.2		13.0		70.2		83.2		103.0		430.0				5.9		7.1		47.0		113.4		165		103.0		566.0				5.9		7.1		23.0		40.5		63.5		103.0		566.0		164.6		47.0		75.6

		114724.0		35269.0		1165.0		52034		6.2		7.0		22.0		48.6		70.6		107.0		692.0				5.9		7.0		48.0		113.4		165		104.0		567.0				5.9		7.0		20.0		116.1		136.1		104.0		567.0		165.6		48.0		232.2

		114726.0		35269.0		1165.0		52035		5.3		6.5		48.0		29.7		77.7		61.0		505.0				5.9		7.0		48.0		116.1		166		104.0		568.0				5.9		7.0		50.0		56.7		106.7		104.0		568.0		166.0		48.0		129.6

		114728.0		35269.0		1165.0		52036		6.2		6.9		33.0		62.1		95.1		33.0		508.0				5.9		6.8		48.0		116.1		166		104.0		568.0				5.9		6.8		23.0		45.9		68.9		104.0		568.0		166.7		48.0		29.7

		114730.0		35269.0		1165.0		52037		6.5				15.0		54.0		69.0		30.0		526.0				5.9		6.9		48.0		116.1		167		104.0		570.0				5.9		6.9		31.0		86.4		117.4		104.0		570.0		167.5		48.0		83.7

		115308.0		35271.0		1165.0		24332		7.4				29.0		81.0		110.0		58.0		413.0				5.9		6.8		49.0		116.1		168		105.0		570.0				5.9		6.8		13.0		140.4		153.4		105.0		570.0		167.8		49.0		94.5

		115310.0		35271.0		1165.0		24333		7.0				30.0		64.8		94.8		62.0		404.0				5.9		7.0		49.0		116.1		168		105.0		571.0				5.9		7.0		27.0		43.2		70.2		105.0		571.0		168.7		49.0		118.8

		115312.0		35271.0		1165.0		24334		7.2				49.0		118.8		167.8		57.0		497.0				5.9		7.0		49.0		116.1		169		106.0		573.0				5.9		7.0		32.0		54.0		86.0		106.0		573.0		168.8		49.0		129.6

		115314.0		35271.0		1165.0		24335		6.4		7.2		29.0		83.7		112.7		79.0		376.0				5.9		7.0		49.0		116.1		169		106.0		575.0				5.9		7.0		2.0		8.1		10.1		106.0		575.0		168.8		49.0		135.0

		115316.0		35271.0		1165.0		24336		7.7				23.0		145.8		168.8		24.0		653.0				6.0		7.0		49.0		118.8		169		107.0		576.0				6.0		7.0		70.0		72.9		142.9		107.0		576.0		168.9		49.0		202.5

		115318.0		35271.0		1165.0		24337		7.3				26.0		116.1		142.1		78.0		545.0				6.0		7.1		49.0		118.8		169		108.0		577.0				6.0		7.1		50.0		105.3		155.3		108.0		577.0		169.6		49.0		132.3

		115321.0		35271.0		1165.0		24338		7.4				18.0		62.1		80.1		133.0		822.0				6.0		6.9		50.0		118.8		170		108.0		578.0				6.0		6.9		39.0		67.5		106.5		108.0		578.0		171.5		50.0		105.3

		115323.0		35271.0		1165.0		24339		6.5				50.0		140.4		190.4		143.0		688.0				6.0		6.9		50.0		118.8		172		108.0		580.0				6.0		6.9		10.0		18.9		28.9		108.0		580.0		172.5		50.0		56.7

		115325.0		35271.0		1165.0		24340		7.6				21.0		37.8		58.8		57.0		676.0				6.0		6.9		50.0		118.8		173		108.0		581.0				6.0		6.9		66.0		137.7		203.7		108.0		581.0		172.7		50.0		118.8

		115327.0		35271.0		1165.0		24341		6.1		7.0		90.0		75.6		165.6		98.0		689.0				6.0		6.9		50.0		118.8		173		109.0		583.0				6.0		6.9		21.0		32.4		53.4		109.0		583.0		175.4		50.0		62.1

		115329.0		35271.0		1165.0		24342		4.9		6.5		53.0		56.7		109.7		125.0		414.0				6.0		6.9		50.0		118.8		175		110.0		584.0				6.0		6.9		73.0		78.3		151.3		110.0		584.0		175.4		50.0		153.9

		115331.0		35271.0		1165.0		24343		4.7		6.5		49.0		129.6		178.6		128.0		363.0				6.0		7.1		50.0		118.8		175		110.0		585.0				6.0		7.1		32.0		81.0		113.0		110.0		585.0		177.4		50.0		62.1

		115333.0		35271.0		1165.0		24344		5.2		6.7		29.0		70.2		99.2		36.0		526.0				6.0		7.0		50.0		121.5		177		110.0		585.0				6.0		7.0		88.0		18.9		106.9		110.0		585.0		177.5		50.0		140.4

		115335.0		35271.0		1165.0		24345		7.7				25.0		72.9		97.9		39.0		426.0				6.0		7.0		50.0		121.5		178		111.0		587.0				6.0		7.0		18.0		45.9		63.9		111.0		587.0		177.6		50.0		121.5

		115337.0		35271.0		1165.0		24346		5.2		6.6		53.0		105.3		158.3		120.0		576.0				6.0		7.1		51.0		121.5		178		111.0		589.0				6.0		7.1		34.0		59.4		93.4		111.0		589.0		178.3		51.0		62.1

		115340.0		35271.0		1165.0		24347		6.0		7.0		18.0		45.9		63.9		174.0		446.0				6.1		6.9		51.0		121.5		178		111.0		593.0				6.1		6.9		41.0		67.5		108.5		111.0		593.0		178.6		51.0		75.6

		115342.0		35271.0		1165.0		24348		5.4		6.7		21.0		72.9		93.9		108.0		682.0				6.1		7.0		51.0		121.5		179		112.0		595.0				6.1		7.0		11.0		10.8		21.8		112.0		595.0		178.7		51.0		148.5

		115344.0		35271.0		1165.0		24349		4.8		6.5		98.0		105.3		203.3		119.0		613.0				6.1		6.9		52.0		121.5		179		114.0		596.0				6.1		6.9		17.0		78.3		95.3		114.0		596.0		178.9		52.0		126.9

		115346.0		35271.0		1165.0		24350		5.1		6.5		24.0		148.5		172.5		120.0		505.0				6.1		7.0		52.0		126.9		179		115.0		597.0				6.1		7.0		14.0		213.3		227.3		115.0		597.0		179.4		52.0		105.3

		115348.0		35271.0		1165.0		24351		5.3		6.8		45.0		113.4		158.4		76.0		621.0				6.1		6.9		52.0		126.9		179		115.0		599.0				6.1		6.9		21.0		67.5		88.5		115.0		599.0		179.7		52.0		2.7

		115350.0		35271.0		1165.0		24352		4.9		6.6		58.0		110.7		168.7		103.0		497.0				6.1		7.0		53.0		126.9		180		115.0		600.0				6.1		7.0		90.0		75.6		165.6		115.0		600.0		179.9		53.0		108.0

		115352.0		35271.0		1165.0		24353		5.4		6.7		58.0		156.6		214.6		123.0		535.0				6.2		7.2		53.0		126.9		180		115.0		601.0				6.2		7.2		38.0		89.1		127.1		115.0		601.0		181.0		53.0		5.4

		115354.0		35271.0		1165.0		24354		5.0		6.4		45.0		94.5		139.5		184.0		483.0				6.2		7.2		53.0		126.9		181		116.0		603.0				6.2		7.2		21.0		45.9		66.9		116.0		603.0		181.1		53.0		89.1

		115356.0		35271.0		1165.0		24355		4.9		6.5		42.0		148.5		190.5		96.0		502.0				6.2		6.9		53.0		126.9		181		119.0		603.0				6.2		6.9		18.0		54.0		72.0		119.0		603.0		181.1		53.0		56.7

		116471.0		35276.0		1165.0		24356		5.2		6.6		30.0		43.2		73.2		50.0		387.0				6.2		7.1		53.0		129.6		181		119.0		603.0				6.2		7.1		9.0		18.9		27.9		119.0		603.0		181.3		53.0		105.3

		116473.0		35276.0		1165.0		24357		5.9		7.0		32.0		54.0		86.0		115.0		570.0				6.2		6.9		53.0		129.6		181		119.0		604.0				6.2		6.9		18.0		32.4		50.4		119.0		604.0		181.6		53.0		126.9

		116475.0		35276.0		1165.0		24358		4.9		6.7		32.0		62.1		94.1		102.0		580.0				6.2		7.0		55.0		129.6		182		120.0		606.0				6.2		7.0		22.0		48.6		70.6		120.0		606.0		182.3		55.0		102.6

		116477.0		35276.0		1165.0		24359		4.7		6.4		82.0		81.0		163.0		162.0		867.0				6.2		6.9		56.0		129.6		182		120.0		613.0				6.2		6.9		33.0		62.1		95.1		120.0		613.0		183.5		56.0		91.8

		116480.0		35276.0		1165.0		24360		5.7		6.9		58.0		108.0		166.0		92.0		372.0				6.3		7.2		56.0		129.6		184		120.0		615.0				6.3		7.2		17.0		75.6		92.6		120.0		615.0		183.8		56.0		121.5

		116482.0		35276.0		1165.0		24361		6.0		7.1		34.0		59.4		93.4		89.0		660.0				6.3		7.2		57.0		132.3		184		120.0		615.0				6.3		7.2		76.0		78.3		154.3		120.0		615.0		184.0		57.0		81.0

		116484.0		35276.0		1165.0		24362		4.9		6.6		57.0		178.2		235.2		76.0		366.0				6.3		7.1		57.0		132.3		184		121.0		621.0				6.3		7.1		53.0		5.4		58.4		121.0		621.0		184.3		57.0		178.2

		116486.0		35276.0		1165.0		24363		5.2		6.6		38.0		189.0		227.0		69.0		403.0				6.3		7.0		57.0		132.3		184		122.0		621.0				6.3		7.0		26.0		99.9		125.9		122.0		621.0		185.8		57.0		51.3

		116488.0		35276.0		1165.0		24364		5.5		6.7		86.0		237.6		323.6		120.0		578.0				6.3		7.1		58.0		135.0		186		122.0		622.0				6.3		7.1		12.0		62.1		74.1		122.0		622.0		187.2		58.0		110.7

		116490.0		35276.0		1165.0		24365		6.5				40.0		232.2		272.2		61.0		465.0				6.3		7.0		58.0		137.7		187		123.0		624.0				6.3		7.0		16.0		148.5		164.5		123.0		624.0		187.4		58.0		156.6

		116492.0		35276.0		1165.0		24366		4.6		6.4		28.0		234.9		262.9		73.0		394.0				6.3		6.9		58.0		137.7		187		124.0		625.0				6.3		6.9		49.0		135.0		184.0		124.0		625.0		188.1		58.0		108.0

		116494.0		35276.0		1165.0		24367		6.5				40.0		21.6		61.6		82.0		509.0				6.3		7.0		59.0		140.4		188		125.0		627.0				6.3		7.0		49.0		132.3		181.3		125.0		627.0		188.6		59.0		129.6

		116496.0		35276.0		1165.0		24368		6.4		7.0		66.0		86.4		152.4		125.0		542.0				6.4		7.3		60.0		140.4		189		125.0		628.0				6.4		7.3		33.0		348.3		381.3		125.0		628.0		189.0		60.0		167.4

		116498.0		35276.0		1165.0		24369		5.3		6.7		41.0		221.4		262.4		139.0		874.0				6.4		7.2		61.0		140.4		189		125.0		628.0				6.4		7.2		35.0		67.5		102.5		125.0		628.0		189.5		61.0		83.7

		116501.0		35276.0		1165.0		24370		5.9		7.0		2.0		8.1		10.1		28.0		412.0				6.4		7.1		62.0		140.4		190		126.0		628.0				6.4		7.1		29.0		64.8		93.8		126.0		628.0		190.4		62.0		129.6

		116503.0		35276.0		1165.0		24371		5.6		7.0		103.0		143.1		246.1		70.0		384.0				6.4		7.2		62.0		140.4		190		127.0		630.0				6.4		7.2		13.0		70.2		83.2		127.0		630.0		190.5		62.0		110.7

		116505.0		35276.0		1165.0		24372		5.1		6.6		39.0		167.4		206.4		110.0		395.0				6.4		7.2		62.0		143.1		191		128.0		631.0				6.4		7.2		29.0		83.7		112.7		128.0		631.0		191.6		62.0		113.4

		116507.0		35276.0		1165.0		24373		5.3		6.8		34.0		97.2		131.2		89.0		511.0				6.4		7.0		62.0		145.8		192		128.0		632.0				6.4		7.0		66.0		86.4		152.4		128.0		632.0		191.6		62.0		27.0

		116509.0		35276.0		1165.0		24374		4.7		6.4		42.0		159.3		201.3		73.0		486.0				6.5				62.0		148.5		192		129.0		638.0				6.5				41.0		59.4		100.4		129.0		638.0		193.2		62.0		102.6

		116511.0		35276.0		1165.0		24375		9.0				57.0		51.3		108.3		101.0		224.0				6.5				63.0		148.5		193		130.0		640.0				6.5				34.0		72.9		106.9		130.0		640.0		193.5		63.0		189.0

		116513.0		35276.0		1165.0		24376		7.9				50.0		121.5		171.5		84.0		250.0				6.5				65.0		148.5		194		130.0		644.0				6.5				31.0		67.5		98.5		130.0		644.0		194.9		65.0		118.8

		116515.0		35276.0		1165.0		24377		4.9		6.5		53.0		126.9		179.9		76.0		522.0				6.5				65.0		148.5		195		131.0		647.0				6.5				33.0		59.4		92.4		131.0		647.0		195.9		65.0		116.1

		116517.0		35276.0		1165.0		24378		4.6		6.5		65.0		116.1		181.1		93.0		314.0				6.5				66.0		148.5		196		133.0		648.0				6.5				15.0		54.0		69.0		133.0		648.0		199.5		66.0		137.7

		116520.0		35276.0		1165.0		24379		4.4		6.5		29.0		137.7		166.7		87.0		258.0				6.5				66.0		148.5		200		133.0		653.0				6.5				50.0		140.4		190.4		133.0		653.0		199.8		66.0		86.4

		116522.0		35276.0		1165.0		24380		4.9		6.9		19.0		48.6		67.6		103.0		228.0				6.5				66.0		148.5		200		133.0		654.0				6.5				40.0		232.2		272.2		133.0		654.0		200.5		66.0		113.4

		116524.0		35276.0		1165.0		24381		5.3		6.7		27.0		162.0		189.0		54.0		389.0				6.5				66.0		153.9		201		133.0		656.0				6.5				40.0		21.6		61.6		133.0		656.0		200.9		66.0		253.8

		116526.0		35276.0		1165.0		24382		4.4		6.2		62.0		102.6		164.6		161.0		659.0				6.5				67.0		153.9		201		133.0		657.0				6.5				8.0		2.7		10.7		133.0		657.0		201.3		67.0		118.8

		116528.0		35276.0		1165.0		24383		6.3		6.9		49.0		135.0		184.0		84.0		486.0				6.5				68.0		156.6		201		133.0		658.0				6.5				14.0		175.5		189.5		133.0		658.0		203.3		68.0		45.9

		116530.0		35276.0		1165.0		24384		5.6		6.8		66.0		113.4		179.4		53.0		406.0				6.6				68.0		156.6		203		133.0		659.0				6.6				30.0		132.3		162.3		133.0		659.0		203.7		68.0		2.7

		116532.0		35276.0		1165.0		24385		5.1		6.5		32.0		67.5		99.5		59.0		358.0				6.6				68.0		156.6		204		138.0		660.0				6.6				102.0		275.4		377.4		138.0		660.0		203.9		68.0		126.9

		116534.0		35276.0		1165.0		24386		5.0		6.4		25.0		70.2		95.2		101.0		396.0				6.6				69.0		159.3		204		139.0		665.0				6.6				38.0		121.5		159.5		139.0		665.0		206.3		69.0		126.9

		116536.0		35276.0		1165.0		24387		4.6		6.2		28.0		78.3		106.3		67.0		446.0				6.6				69.0		159.3		206		141.0		667.0				6.6				134.0		272.7		406.7		141.0		667.0		206.4		69.0		21.6

		116538.0		35276.0		1165.0		24388		4.8		6.5		32.0		86.4		118.4		63.0		500.0				6.6				69.0		162.0		206		141.0		667.0				6.6				22.0		54.0		76.0		141.0		667.0		211.8		69.0		110.7

		116541.0		35276.0		1165.0		24389		5.1		6.6		35.0		148.5		183.5		54.0		656.0				6.6				70.0		164.7		212		143.0		669.0				6.6				19.0		583.2		602.2		143.0		669.0		213.3		70.0		72.9

		116543.0		35276.0		1165.0		24390		4.8		6.5		73.0		94.5		167.5		67.0		474.0				6.7				73.0		167.4		213		143.0		674.0				6.7				40.0		189.0		229.0		143.0		674.0		213.6		73.0		153.9

		116545.0		35276.0		1165.0		24391		4.3		6.3		66.0		253.8		319.8		86.0		440.0				6.7				73.0		167.4		214		143.0		675.0				6.7				13.0		40.5		53.5		143.0		675.0		214.6		73.0		78.3

		116547.0		35276.0		1165.0		24392		6.7				26.0		35.1		61.1		42.0		478.0				6.7				73.0		167.4		215		144.0		676.0				6.7				106.0		78.3		184.3		144.0		676.0		221.5		73.0		148.5

		116549.0		35276.0		1165.0		24393		5.1		6.7		56.0		121.5		177.5		58.0		595.0				6.7				73.0		170.1		222		145.0		680.0				6.7				11.0		48.6		59.6		145.0		680.0		226.0		73.0		94.5

		116551.0		35276.0		1165.0		24394		5.1		6.5		17.0		18.9		35.9		82.0		428.0				6.7				73.0		170.1		226		145.0		681.0				6.7				9.0		29.7		38.7		145.0		681.0		226.4		73.0		2.7

		116553.0		35276.0		1165.0		24395		5.1		6.6		34.0		78.3		112.3		68.0		343.0				6.7				73.0		170.1		226		146.0		681.0				6.7				13.0		75.6		88.6		146.0		681.0		226.9		73.0		108.0

		116555.0		35276.0		1165.0		24396		4.9		6.5		26.0		72.9		98.9		38.0		333.0				6.7				74.0		172.8		227		149.0		682.0				6.7				1.0		2.7		3.7		149.0		682.0		227.0		74.0		132.3

		116557.0		35276.0		1165.0		24397		4.4		6.1		49.0		202.5		251.5		204.0		384.0				6.7				76.0		175.5		227		150.0		683.0				6.7				26.0		35.1		61.1		150.0		683.0		227.3		76.0		78.3

		116560.0		35276.0		1165.0		24398		5.2		6.5		35.0		54.0		89.0		70.0		498.0				6.7				76.0		178.2		227		152.0		683.0				6.7				38.0		75.6		113.6		152.0		683.0		227.4		76.0		59.4

		116562.0		35276.0		1165.0		24399		5.0		6.6		48.0		83.7		131.7		64.0		514.0				6.8				78.0		178.2		227		152.0		684.0				6.8				18.0		59.4		77.4		152.0		684.0		229.0		78.0		32.4

		116564.0		35276.0		1165.0		24400		6.8				20.0		35.1		55.1		67.0		368.0				6.8				79.0		183.6		229		154.0		685.0				6.8				48.0		232.2		280.2		154.0		685.0		233.3		79.0		121.5

		116566.0		35276.0		1165.0		24401		5.6		6.9		21.0		51.3		72.3		110.0		412.0				6.8				81.0		186.3		233		154.0		685.0				6.8				15.0		51.3		66.3		154.0		685.0		233.8		81.0		118.8

		116568.0		35276.0		1165.0		24402		6.5				8.0		2.7		10.7		52.0		392.0				6.8				81.0		189.0		234		155.0		688.0				6.8				20.0		35.1		55.1		155.0		688.0		235.2		81.0		456.3

		116570.0		35276.0		1165.0		24403		7.7				2.0		37.8		39.8		72.0		356.0				6.8				82.0		189.0		235		159.0		689.0				6.8				32.0		8.1		40.1		159.0		689.0		237.5		82.0		81.0

		116572.0		35276.0		1165.0		24404		6.5				14.0		175.5		189.5		43.0		379.0				6.9				83.0		189.0		238		160.0		690.0				6.9				29.0		24.3		53.3		160.0		690.0		246.1		83.0		72.9

		116574.0		35276.0		1165.0		24405		5.2		6.7		19.0		64.8		83.8		37.0		374.0				6.9				83.0		189.0		246		161.0		692.0				6.9				17.0		21.6		38.6		161.0		692.0		251.5		83.0		24.3

		116576.0		35276.0		1165.0		24406		5.6		6.8		43.0		75.6		118.6		73.0		333.0				7.0				86.0		194.4		252		162.0		692.0				7.0				30.0		64.8		94.8		162.0		692.0		252.0		86.0		237.6

		116578.0		35276.0		1165.0		24407		5.1		6.6		27.0		54.0		81.0		27.0		414.0				7.1				88.0		199.8		252		167.0		701.0				7.1				20.0		32.4		52.4		167.0		701.0		253.5		88.0		18.9

		116581.0		35276.0		1165.0		24408		5.4		6.7		18.0		83.7		101.7		172.0		433.0				7.1				88.0		202.5		254		167.0		704.0				7.1				39.0		2.7		41.7		167.0		704.0		262.4		88.0		2.7

		116583.0		35276.0		1165.0		24409		6.7				38.0		75.6		113.6		72.0		372.0				7.2				90.0		202.5		262		169.0		704.0				7.2				28.0		29.7		57.7		169.0		704.0		262.9		90.0		75.6

		116585.0		35276.0		1165.0		24410		5.4		7.1		14.0		89.1		103.1		249.0		433.0				7.2				96.0		213.3		263		172.0		713.0				7.2				49.0		118.8		167.8		172.0		713.0		265.3		96.0		216.0

		116587.0		35276.0		1165.0		24411		4.4		6.6		20.0		89.1		109.1		174.0		430.0				7.3				96.0		213.3		265		173.0		714.0				7.3				21.0		29.7		50.7		173.0		714.0		272.2		96.0		48.6

		116589.0		35276.0		1165.0		24412		4.4		6.5		335.0		81.0		416.0		152.0		897.0				7.3				98.0		216.0		272		174.0		715.0				7.3				19.0		94.5		113.5		174.0		715.0		280.2		98.0		234.9

		116591.0		35276.0		1165.0		24413		4.4		6.4		38.0		78.3		116.3		56.0		547.0				7.3				98.0		221.4		280		174.0		740.0				7.3				26.0		116.1		142.1		174.0		740.0		287.3		98.0		105.3

		116593.0		35276.0		1165.0		24414		4.6		6.5		31.0		105.3		136.3		104.0		692.0				7.4				99.0		229.5		287		177.0		746.0				7.4				68.0		45.9		113.9		177.0		746.0		288.1		99.0		48.6

		116595.0		35276.0		1165.0		24415		5.5		6.9		23.0		89.1		112.1		59.0		495.0				7.4				99.0		229.5		288		178.0		751.0				7.4				21.0		54.0		75.0		178.0		751.0		312.0		99.0		89.1

		116597.0		35276.0		1165.0		24416		5.8		6.9		26.0		116.1		142.1		59.0		621.0				7.4				101.0		232.2		312		183.0		752.0				7.4				18.0		51.3		69.3		183.0		752.0		312.8		101.0		99.9

		116600.0		35276.0		1165.0		24417		4.9		6.6		68.0		2.7		70.7		51.0		313.0				7.4				102.0		232.2		313		184.0		773.0				7.4				27.0		56.7		83.7		184.0		773.0		317.1		102.0		275.4

		116602.0		35276.0		1165.0		24418		4.8		6.6		73.0		2.7		75.7		60.0		370.0				7.4				103.0		234.9		317		192.0		780.0				7.4				43.0		21.6		64.6		192.0		780.0		319.8		103.0		143.1

		116604.0		35276.0		1165.0		24419		5.7		6.8		19.0		2.7		21.7		47.0		344.0				7.4				106.0		234.9		320		193.0		782.0				7.4				29.0		81.0		110.0		193.0		782.0		323.6		106.0		78.3

		116606.0		35276.0		1165.0		24420		4.9		6.5		40.0		2.7		42.7		44.0		409.0				7.4				113.0		237.6		324		204.0		812.0				7.4				18.0		62.1		80.1		204.0		812.0		332.9		113.0		199.8

		116608.0		35276.0		1165.0		24421		5.0		6.6		32.0		2.7		34.7		43.0		382.0				7.4				115.0		240.3		333		220.0		816.0				7.4				35.0		2.7		37.7		220.0		816.0		367.3		115.0		118.8

		116610.0		35276.0		1165.0		24422		7.1				39.0		2.7		41.7		45.0		449.0				7.5				117.0		240.3		367		228.0		822.0				7.5				21.0		40.5		61.5		228.0		822.0		368.4		117.0		70.2

		116612.0		35276.0		1165.0		24423		5.8		6.9		28.0		2.7		30.7		33.0		264.0				7.6				118.0		248.4		368		231.0		846.0				7.6				31.0		75.6		106.6		231.0		846.0		369.5		118.0		170.1

		116614.0		35276.0		1165.0		24424		6.8				32.0		8.1		40.1		67.0		339.0				7.6				120.0		253.8		370		234.0		867.0				7.6				21.0		37.8		58.8		234.0		867.0		377.4		120.0		248.4

		116616.0		35276.0		1165.0		24425		5.4		6.8		29.0		2.7		31.7		44.0		290.0				7.7				127.0		267.3		377		249.0		874.0				7.7				120.0		248.4		368.4		249.0		874.0		381.3		127.0		51.3

		116618.0		35276.0		1165.0		24426		4.9		6.5		52.0		2.7		54.7		69.0		457.0				7.7				127.0		272.7		381		260.0		897.0				7.7				23.0		145.8		168.8		260.0		897.0		406.7		127.0		240.3

		116621.0		35276.0		1165.0		24427		5.7		6.9		88.0		2.7		90.7		94.0		408.0				7.7				134.0		272.7		407		280.0		931.0				7.7				25.0		72.9		97.9		280.0		931.0		416.0		134.0		272.7

		116623.0		35276.0		1165.0		24428		7.4				35.0		2.7		37.7		27.0		381.0				7.7				140.0		275.4		416		370.0		1002.0				7.7				2.0		37.8		39.8		370.0		1002.0		521.7		140.0		229.5

		116625.0		35276.0		1165.0		24429		6.3		7.0		49.0		132.3		181.3		61.0		513.0				7.9				147.0		348.3		522		420.0		1036.0				7.9				50.0		121.5		171.5		420.0		1036.0		537.3		147.0		170.1

		116627.0		35276.0		1165.0		24430		5.0		6.6		68.0		126.9		194.9		108.0		554.0				8.2				249.0		456.3		537		460.0		1071.0				8.2				140.0		229.5		369.5		460.0		1071.0		602.2		249.0		272.7

		116629.0		35276.0		1165.0		24431		5.1		6.6		69.0		110.7		179.7		77.0		568.0				9.0				335.0		583.2		602		860.0		2006.0				9.0				57.0		51.3		108.3		860.0		2006.0		Sur+Sub		335.0		81.0

		116631.0		35276.0		1165.0		24432		5.0		6.5		73.0		108.0		181.0		60.0		480.0																				Ph		Bi		Surno3		Subno3		Sur+Sub		P		K

		117756.0		35282.0		1165.0		24433		4.7		6.6		21.0		116.1		137.1		98.0		314.0

		117758.0		35282.0		1165.0		24434		4.4		6.4		35.0		140.4		175.4		119.0		407.0

		117761.0		35282.0		1165.0		24435		5.0		6.9		28.0		105.3		133.3		150.0		337.0

		117763.0		35282.0		1165.0		24436		4.5		6.5		14.0		164.7		178.7		97.0		308.0

		117765.0		35282.0		1165.0		24437		4.8		6.7		8.0		59.4		67.4		120.0		416.0

		117767.0		35282.0		1165.0		24438		4.9		6.7		6.0		32.4		38.4		98.0		317.0

		117769.0		35282.0		1165.0		24439		4.7		6.7		7.0		83.7		90.7		72.0		256.0





WPS1165

		0.0

		0.0

		0.0

		0.0



&A

Page &P

140.4

pH Range

Percent of Samples

Garfield Co. Soil Test pH (3.9-9.0)

0.0

0.0

0.0

0.0



		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

72.9

lb/acre Sur. NO3-N

Percent of Samples

Garfield Co. Sur NO3-N (0-335)

0.0

0.0

0.0

0.0

0.0



		0.0

		0.0

		0.0

		0.0



&A

Page &P

2.7

lb/acre Sub. NO3-N

Percent of Samples

Garfield Co. Sub NO3-N (3-583)

0.0

0.0

0.0

0.0



		0.0

		0.0

		0.0

		0.0



&A

Page &P

221.4

lb/acre Sur+Sub NO3-N

Percent of Samples

Garfield Co. Sur + Sub NO3-N (4-602)

0.0

0.0

0.0

0.0



		0.0

		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

94.5

P Soil Test Index

Percent of Samples

Garfield Co. P Soil Test Index (8-860)

0.0

0.0

0.0

0.0

0.0

0.0



		0.0

		0.0

		0.0



&A

Page &P

118.8

K Soil Test Index

Percent of Samples

Garfield Co. Soil Test K Index (205-2006)

0.0

0.0

0.0



		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

Subno3

Surface NO3-N (lb/acre)

Subsoil NO3-N (lb/acre)

Regression of Surface NO3-N on Subsoil NO3-N

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



		<40

		40-80

		80-120

		120-200

		>200



&A

Page &P

%

Available N Category

Percent of Samples

Kay County Soil Test Sur+Sub N (165 Fields, 1996)

16.0

39.0

15.0

19.0

11.0



		<40

		40-65

		65-85

		>85



&A

Page &P

%

Soil Test P Category

Percent of Samples

Kay County Soil Test P (165 Samples, 1996)

5.0

19.0

27.0

49.0



		0.0

		0.0

		0.0

		0.0



&A

Page &P

%

pH Category

Percent of Samples

Garfield County Soil Test pH (447 Samples, 1996)



		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

%

Soil Test P Category

Percent of Samples

Garfield County Soil Test P (447 fields, 1996)



		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

%

Available N (lb/acre) Sur + Sub

Percent of Samples

Garfield County Available N (447 Samples, 1996)



		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0

		0.0



&A

Page &P

Entry Number

Soil Test P

Soil Test P Variability Among First 50 Free Soil Tests for Garfield County Oklahoma, 1997

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



C.V. = 54


_1064313449.xls
Chart1

		1880

		1881

		1882

		1883

		1884

		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894		15

		1895		7.5

		1896		8

		1897		18

		1898		14.5

		1899		13

		1900		16

		1901		14

		1902		12

		1903		14

		1904		11.5

		1905		9

		1906		14

		1907		9.5

		1908		12

		1909		12

		1910		15

		1911		8

		1912		12.5

		1913		8.5

		1914		17.5

		1915		12.5

		1916		9.5

		1917		11

		1918		11.5

		1919		14

		1920		15

		1921		13

		1922		8.5

		1923		11

		1924		15.5

		1925		8.3

		1926		17

		1927		9.2

		1928		14

		1929		11.2

		1930		9.5

		1931		17

		1932		12

		1933		10.2

		1934		10.5

		1935		11

		1936		8

		1937		14.2

		1938		11

		1939		14.1

		1940		14.5

		1941		10.7

		1942		16

		1943		9.5

		1944		16.7

		1945		12.5

		1946		14.5

		1947		15.5

		1948		14.5

		1949		12.8

		1950		9

		1951		9.5

		1952		18.5

		1953		12

		1954		15

		1955		8

		1956		16.5

		1957		12.5

		1958		26

		1959		20

		1960		26

		1961		24

		1962		19

		1963		21

		1964		23

		1965		28

		1966		21

		1967		17

		1968		23

		1969		28

		1970		26

		1971		20

		1972		23

		1973		30

		1974		21

		1975		24

		1976		24

		1977		27

		1978		27

		1979		38

		1980		30

		1981		27

		1982		33

		1983		35

		1984		36

		1985		30

		1986		29

		1987		27

		1988		36

		1989		27

		1990		32

		1991		28

		1992		28.5

		1993		29

		1994		27

		1995		21

		1996		19

		1997		32

		1998		39

		1999

		2000



Tonnage

Yield

Year

Fertilizer (tons X 1000)

Yield (bu/ac)

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

15

25

15

30

55

70

80

144.214

171.806

146.057

144.232

122.205

135.396

107.345

107.4

133.586

144.757

182.534

264.343
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490

550
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614

616

700

795
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740
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830
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810
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815.904

737.893
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867.814

969.066

886.666

892.022
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894.158

895.683

811.618

915.584
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Total Fert

		Year		Tonnage		Yield (bu/ac)

		1880

		1881

		1882

		1883

		1884

		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894				15

		1895				7.5

		1896				8

		1897				18

		1898				14.5

		1899				13

		1900				16

		1901				14

		1902				12

		1903				14

		1904				11.5

		1905				9

		1906				14

		1907				9.5

		1908				12

		1909				12

		1910		10		15

		1911		10		8

		1912		10		12.5

		1913		10		8.5

		1914		10		17.5

		1915		10		12.5

		1916		10		9.5

		1917		10		11

		1918		10		11.5

		1919		10		14

		1920		10		15

		1921		10		13

		1922		10		8.5

		1923		10		11

		1924		10		15.5

		1925		10		8.3

		1926		10		17

		1927		10		9.2

		1928		10		14

		1929		10		11.2

		1930		10		9.5

		1931		10		17

		1932		10		12

		1933		10		10.2

		1934		10		10.5

		1935		10		11

		1936		10		8

		1937		10		14.2

		1938		10		11

		1939		10		14.1

		1940		10		14.5

		1941				10.7

		1942				16

		1943		15		9.5

		1944		25		16.7

		1945		15		12.5

		1946		30		14.5

		1947		55		15.5

		1948		70		14.5

		1949		80		12.8

		1950		144		9

		1951		172		9.5

		1952		146		18.5

		1953		144		12

		1954		122		15

		1955		135		8

		1956		107		16.5

		1957		107		12.5

		1958		134		26

		1959		145		20

		1960		183		26

		1961		264		24

		1962		311		19

		1963		350		21

		1964		405		23

		1965		500		28

		1966		490		21

		1967		550		17

		1968		565		23

		1969		610		28

		1970		614		26

		1971		616		20

		1972		700		23

		1973		795		30

		1974		650		21

		1975		740		24

		1976		790		24

		1977		665		27

		1978		830		27

		1979		830		38

		1980		680		30

		1981		800		27

		1982		810		33

		1983		710		35

		1984		705		36

		1985		816		30

		1986		738		29

		1987		735		27

		1988		868		36

		1989		969		27

		1990		887		32

		1991		892		28

		1992		893		28.5

		1993		855		29

		1994		894		27

		1995		896		21

		1996		812		19

		1997		916		32

		1998		960		39

		1999

		2000
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Harvested Area, $, and Yld

		Year		Acres Harvested (1000)		$/bu		Yield (bu/ac)

		1880

		1881

		1882

		1883

		1884

		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894

		1895

		1896

		1897

		1898

		1899

		1900

		1901

		1902

		1903

		1904

		1905

		1906

		1907

		1908

		1909		1169		1.06		12

		1910		1530		0.89		15

		1911		1180		0.88		8

		1912		1720		0.79		12.5

		1913		1940		0.76		8.5

		1914		2620		0.87		17.5

		1915		3080		0.97		12.5

		1916		2870		1.38		9.5

		1917		3100		2.1		11

		1918		3200		2.01		11.5

		1919		4718		2.1		14

		1920		3727		1.84		15

		1921		4100		0.99		13

		1922		3772		0.92		8.5

		1923		3847		0.88		11

		1924		3684		1.07		15.5

		1925		3610		1.46		8.3

		1926		4332		1.16		17

		1927		3812		1.25		9.2

		1928		4613		1.04		14

		1929		4576		0.96		11.2

		1930		3935		0.68		9.5

		1931		4407		0.33		17

		1932		3966		0.32		12

		1933		3093		0.68		10.2

		1934		3543		0.81		10.5

		1935		3366		0.86		1

		1936		3534		0.99		8

		1937		4736		0.96		14.2

		1938		5607		0.56		11

		1939		4277		0.65		14.1

		1940		4020		0.62		14.5

		1941		4502		0.9		10.7

		1942		3737		1.11		16

		1943		3588		1.38		9.5

		1944		5095		1.39		16.7

		1945		5910		1.45		12.5

		1946		6087		1.8		14.5

		1947		6696		1.17		15.5

		1948		6696		1.98		14.5

		1949		6629		1.87		12.8

		1950		4707		2.02		9

		1951		4095		2.2		9.5

		1952		5790		2.13		18.5

		1953		5898		2.13		12

		1954		4718		2.18		15

		1955		3020		2.05		8

		1956		4198		1.97		16.5

		1957		3442		1.93		12.5

		1958		4440		1.74		26

		1959		4529		1.77		20

		1960		4665		1.75		26

		1961		4618		1.8		24

		1962		3787		2.02		19

		1963		3591		1.9		21

		1964		4201		1.46		23

		1965		4747		1.36		28

		1966		4700		1.66		21

		1967		5217		1.47		17

		1968		5321		1.25		23

		1969		4350		1.23		28

		1970		3900		1.33		26

		1971		3600		1.42		20

		1972		3900		1.7		23

		1973		5260		3.56		30

		1974		6400		3.85		21

		1975		6700		3.43		24

		1976		6300		2.78		24

		1977		6500		2.32		27

		1978		5400		3.03		27

		1979		5700		3.95		38

		1980		6500		3.83		30

		1981		6400		3.83		27

		1982		6900		3.65		33

		1983		4300		3.51		35

		1984		5300		3.35		36

		1985		5500		2.91		30

		1986		5200		2.3		29

		1987		4800		2.46		27

		1988		4800		3.57		36

		1989		5700		3.79		27

		1990		6300		2.55		32

		1991		5000		2.85		28

		1992		5900		3.19		28.5

		1993		5400		2.94		29

		1994		5300		3.45		27

		1995		5200		4.41		21

		1996		4900		4.73		19

		1997		5300		3.21		32

		1998		5100		2.6		39

		1999

		2000
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Fert type

		Year		Bulk		Liquid		Bagged

		1965		100		80		220

		1966		180		95		210

		1967		190		90		190

		1968		250		96		175

		1969		270		105		166

		1970		330		115		150

		1971		350		125		130

		1972		370		120		120

		1973		440		135		115

		1974		485		150		108

		1975		410		147		90

		1976		425		208		97

		1977		442		220		89

		1978		385		215		79

		1979		495		265		70

		1980		470		300		62

		1981		500		275		56

		1982		408		283		49

		1983		395		247		46

		1984		445		280		40

		1985		447		290		48

		1986		402		275		39

		1987		398		280		36

		1988		468		340		33

		1989		540		387		37

		1990		500		375		29

		1991		460		284		32

		1992

		1993		462		369		22

		1994		529		426		21

		1995

		1996

		1997

		1998		344		375		3

		1999		529		402		23

		2000
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N fert

		Year		AA		Urea		AN		UAN		DAP

		1975

		1976

		1977		122		23		44		16		25

		1978		128		20		42		18		19

		1979		155		26		47		19		24

		1980		173		18		44		23		23

		1981		155

		1982		137		30		33		27		25

		1983		118		35		28		23		24

		1984		130		50		28		28		26

		1985		117		52		27		38		29

		1986		113		61		17		35		23

		1987		130		56		16		31		27

		1988		118		68		25		53		27

		1989		135		82		27		59		31

		1990		133		83		19		52		28

		1991		164		68		29		46		21

		1992		154		70		21		61		20

		1993		115		66		21		55		27

		1994		147		73		23		52		29

		1995		124		68		25		64		25

		1996		110		56		25		55		23

		1997		106		72		25		71		22

		1998		110		95		25		65		25

		1999										18

		2000
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P fert

		Year		MAP		APP		TSP		10-20-10		DAP

		1975

		1976

		1977		0		3.5		7.5		11		65

		1978		0.5		2		7		9		44

		1979		1		3.5		13		9.75		62

		1980		0.75		4		12.5		9.6		55

		1981

		1982		3		2.75		5.5		6		63

		1983		6		3		3.5		5.8		62

		1984		3.5		3.2		4		5.2		70

		1985		4		4		3.5		4		75

		1986		3		3.75		3		3.5		62

		1987		7		3		3.5		3		72

		1988		4		3.5		3		3.5		73

		1989		3.75		5		2.5		3		83

		1990		3		4.8		2		2.5		73

		1991		4				2.5		3		60

		1992		4		5.5		2		2.5		57

		1993		10		19		2		8		151

		1994		11		21		3		8		162

		1995		10		20		2		8		137

		1996		12		19		2		12		127.6

		1997		8		22		1		5		121.4

		1998		13		19		1		4		140

		1999		13		26		1		4		99.8

		2000
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NPK fert

		Year		Nitrogen		Phosphorus		Potassium

		1950

		1951		10		25		10

		1952		12		30		12

		1953		14		23		12

		1954		18		21		12

		1955		20		19		12

		1956		17		21		12

		1957		20		18		12

		1958		21		18		11

		1959		23		25		13

		1960		30		26		13

		1961		40		34		15

		1962		48		45		17

		1963		58		49		18

		1964		75		54		20

		1965		75		61		19

		1966		115		69		24

		1967		110		79		25

		1968		125		76		25

		1969		130		85		27

		1970		165		90		38

		1971		173		98		32

		1972		175		97		34

		1973		200		110		39

		1974		215		106		43

		1975		188		95		25

		1976		225		105		26

		1977		250		116		30

		1978		238		87		28

		1979		295		115		44

		1980		310		115		42

		1981		278		109		40

		1982		268		98		29

		1983		245		97		30

		1984		285		99		33

		1985		275		104		37

		1986		256		90		31

		1987		263		96		28

		1988		310		96		37

		1989		349		104		35

		1990		325		91		35

		1991		342		77		35

		1992

		1993		272		83.8		49.5

		1994		337		90.6		52.2

		1995		321		85.8		31.8

		1996		284.5		80.2		31.4

		1997		311.4		77		34.7

		1998		309		79		52.2

		1999		299		62.7		40.1

		2000
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		91.000		9.000						10.111						8.652E-03		-2.06E+00		2.06				0.008652111111109		8.12E-01		7.46E-06		0.552		2.06		1.22E+00		1.00E+00		0.000009177		3.16E-20		0.450		6.67E+00		1.09E+05		1.00E+00		4.60E-11		0.000		2.063		2.89E-24		3.75E-10		2.17E+10		1.00E+00		0.000		2.063

		90.000		10.000						9.000						7.079E-03		-2.15E+00		2.15				0.007078999999998		9.93E-01		1.11E-05		0.502		2.15		1.00E+00		1.00E+00		0.0000112163		3.16E-20		0.500		4.47E+00		8.92E+04		1.00E+00		5.62E-11		0.000		2.150		1.58E-24		2.51E-10		1.78E+10		1.00E+00		0.000		2.150

		85.000		15.000						5.667						5.792E-03		-2.24E+00		2.24				0.005791909090908		1.21E+00		1.66E-05		0.452		2.24		8.18E-01		1.00E+00		0.0000137088		3.16E-20		0.550		2.99E+00		7.29E+04		1.00E+00		6.87E-11		0.000		2.237		8.67E-25		1.68E-10		1.46E+10		1.00E+00		0.000		2.237

		80.000		20.000						4.000						4.719E-03		-2.33E+00		2.33				0.004719333333332		1.49E+00		2.51E-05		0.402		2.33		6.67E-01		1.00E+00		0.0000168244		3.16E-20		0.600		1.99E+00		5.94E+04		1.00E+00		8.43E-11		0.000		2.326		4.69E-25		1.12E-10		1.19E+10		1.00E+00		0.000		2.326

		75.000		25.000						3.000						3.812E-03		-2.42E+00		2.42				0.003811769230768		1.84E+00		3.84E-05		0.352		2.42		5.38E-01		1.00E+00		0.0000208302		3.16E-20		0.650		1.30E+00		4.80E+04		1.00E+00		1.04E-10		0.000		2.419		2.47E-25		7.28E-11		9.58E+09		1.00E+00		0.000		2.419

		70.000		30.000						2.333						3.034E-03		-2.52E+00		2.52				0.003033857142856		2.32E+00		6.06E-05		0.301		2.52		4.29E-01		1.00E+00		0.0000261713		3.16E-20		0.700		8.21E-01		3.82E+04		1.00E+00		1.31E-10		0.000		2.518		1.25E-25		4.61E-11		7.62E+09		1.00E+00		0.000		2.518

		65.000		35.000						1.857						2.360E-03		-2.63E+00		2.63				0.002359666666665		2.98E+00		1.00E-04		0.251		2.63		3.33E-01		1.00E+00		0.0000336488		3.16E-20		0.750		4.96E-01		2.97E+04		1.00E+00		1.69E-10		0.000		2.627		5.87E-26		2.79E-11		5.93E+09		1.00E+00		0.000		2.627

		60.000		40.000						1.500						1.770E-03		-2.75E+00		2.75				0.001769749999999		3.97E+00		1.78E-04		0.201		2.75		2.50E-01		1.00E+00		0.0000448651		3.16E-20		0.800		2.79E-01		2.23E+04		1.00E+00		2.25E-10		0.000		2.752		2.47E-26		1.57E-11		4.45E+09		1.00E+00		0.000		2.752
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		40.000		60.000						0.667						6.156E-04		-3.21E+00		3.21				0.000615565217391		1.14E+01		1.47E-03		0.081		3.21		8.70E-02		1.00E+00		0.0001289871		3.16E-20		0.920		3.38E-02		7.75E+03		1.00E+00		6.47E-10		0.000		3.211		1.04E-27		1.90E-12		1.55E+09		1.00E+00		0.000		3.211
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		25.000		75.000						0.333						3.726E-04		-3.43E+00		3.43				0.000372578947372		1.89E+01		4.02E-03		0.050		3.43		5.26E-02		1.00E+00		0.0002131092		3.16E-20		0.950		1.24E-02		4.69E+03		1.00E+00		1.07E-09		0.000		3.429		2.31E-28		6.96E-13		9.36E+08		1.00E+00		0.000		3.429

		20.000		80.000						0.250						2.950E-04		-3.53E+00		3.53				0.000294958333338		2.38E+01		6.41E-03		0.040		3.53		4.17E-02		1.00E+00		0.0002691906		3.16E-20		0.960		7.76E-03		3.71E+03		1.00E+00		1.35E-09		0.000		3.530		1.15E-28		4.36E-13		7.41E+08		1.00E+00		0.000		3.530

		15.000		85.000						0.176						2.189E-04		-3.66E+00		3.66				0.000218938144335		3.21E+01		1.16E-02		0.030		3.66		3.09E-02		1.00E+00		0.0003626595		3.16E-20		0.970		4.27E-03		2.76E+03		1.00E+00		1.82E-09		0.000		3.660		4.68E-29		2.40E-13		5.50E+08		1.00E+00		0.000		3.660

		10.000		90.000						0.111						1.445E-04		-3.84E+00		3.84				0.000144469387761		4.87E+01		2.67E-02		0.020		3.84		2.04E-02		1.00E+00		0.0005495974		3.16E-20		0.979		1.86E-03		1.82E+03		1.00E+00		2.75E-09		0.001		3.840		1.35E-29		1.05E-13		3.63E+08		1.00E+00		0.000		3.840

		9.000		91.000						0.099						7.151E-05		-4.15E+00		4.15				0.000071505050512		9.83E+01		1.09E-01		0.010		4.15		1.01E-02		1.00E+00		0.0011104111		3.16E-20		0.989		4.56E-04		9.01E+02		1.00E+00		5.57E-09		0.001		4.146		1.63E-30		2.56E-14		1.80E+08		1.00E+00		0.000		4.146

		8.000		92.000						0.087						6.429E-05		-4.19E+00		4.19				0.000064289606458		1.09E+02		1.35E-01		0.009		4.19		9.08E-03		1.00E+00		0.0012350363		3.16E-20		0.990		3.68E-04		8.10E+02		1.00E+00		6.19E-09		0.001		4.192		1.19E-30		2.07E-14		1.62E+08		1.00E+00		0.000		4.192

		7.000		93.000						0.075						5.709E-05		-4.24E+00		4.24				0.000057088709677		1.23E+02		1.71E-01		0.008		4.24		8.06E-03		1.00E+00		0.0013908179		3.16E-20		0.991		2.91E-04		7.19E+02		1.00E+00		6.97E-09		0.001		4.243		8.31E-31		1.63E-14		1.43E+08		1.00E+00		0.000		4.243

		6.000		94.000						0.064						4.990E-05		-4.30E+00		4.30				0.000049902316200		1.41E+02		2.24E-01		0.007		4.30		7.05E-03		1.00E+00		0.0015911085		3.16E-20		0.991		2.22E-04		6.28E+02		1.00E+00		7.98E-09		0.002		4.302		5.55E-31		1.25E-14		1.25E+08		1.00E+00		0.000		4.302

		5.000		95.000						0.053						4.273E-05		-4.37E+00		4.37				0.000042730382273		1.64E+02		3.06E-01		0.006		4.37		6.04E-03		1.00E+00		0.0018581626		3.16E-20		0.992		1.63E-04		5.38E+02		1.00E+00		9.31E-09		0.002		4.369		3.48E-31		9.15E-15		1.07E+08		1.00E+00		0.000		4.369

		4.000		96.000						0.042						3.557E-05		-4.45E+00		4.45				0.000035572864294		1.98E+02		4.41E-01		0.005		4.45		5.03E-03		1.00E+00		0.0022320384		3.16E-20		0.993		1.13E-04		4.48E+02		1.00E+00		1.12E-08		0.002		4.449		2.01E-31		6.34E-15		8.94E+07		1.00E+00		0.000		4.449

		3.000		97.000						0.031						2.843E-05		-4.55E+00		4.55				0.000028429718842		2.47E+02		6.91E-01		0.004		4.55		4.02E-03		1.00E+00		0.0027928521		3.16E-20		0.993		7.21E-05		3.58E+02		1.00E+00		1.40E-08		0.003		4.546		1.03E-31		4.05E-15		7.14E+07		1.00E+00		0.000		4.546

		2.000		98.000						0.020						2.130E-05		-4.67E+00		4.67				0.000021300902667		3.30E+02		1.23E+00		0.003		4.67		3.01E-03		1.00E+00		0.0037275416		3.16E-20		0.993		4.05E-05		2.68E+02		1.00E+00		1.87E-08		0.004		4.672		4.31E-32		2.27E-15		5.35E+07		1.00E+00		0.000		4.672

		1.000		99.000						0.010						1.419E-05		-4.85E+00		4.85				0.000014186372698		4.95E+02		2.77E+00		0.002		4.85		2.00E-03		1.00E+00		0.0055969205		3.16E-20		0.992		1.79E-05		1.79E+02		1.00E+00		2.81E-08		0.006		4.848		1.27E-32		1.01E-15		3.56E+07		1.00E+00		0.000		4.848

		0.900		99.100						0.009						7.086E-06		-5.15E+00		5.15				0.000007086086032		9.92E+02		1.11E+01		0.001		5.15		1.00E-03		1.00E+00		0.0112050573		3.16E-20		0.988		4.48E-06		8.92E+01		1.00E+00		5.62E-08		0.011		5.150		1.59E-33		2.52E-16		1.78E+07		1.00E+00		0.000		5.150

		0.800		99.200						0.008						6.731E-06		-5.17E+00		5.17				0.000006731444873		1.04E+03		1.23E+01		0.001		5.17		9.51E-04		1.00E+00		0.0117953874		3.16E-20		0.987		4.04E-06		8.48E+01		1.00E+00		5.91E-08		0.012		5.172		1.36E-33		2.27E-16		1.69E+07		1.00E+00		0.000		5.172

		0.700		99.300						0.007						6.377E-06		-5.20E+00		5.20				0.000006376839155		1.10E+03		1.37E+01		0.001		5.20		9.01E-04		1.00E+00		0.0124513098		3.16E-20		0.987		3.63E-06		8.03E+01		1.00E+00		6.24E-08		0.012		5.195		1.16E-33		2.04E-16		1.60E+07		1.00E+00		0.000		5.195

		0.600		99.400						0.006						6.022E-06		-5.22E+00		5.22				0.000006022269037		1.17E+03		1.54E+01		0.001		5.22		8.51E-04		1.00E+00		0.0131843994		3.16E-20		0.986		3.23E-06		7.58E+01		1.00E+00		6.61E-08		0.013		5.220		9.75E-34		1.82E-16		1.51E+07		1.00E+00		0.000		5.220

		0.500		99.500						0.005						5.668E-06		-5.25E+00		5.25				0.000005667734349		1.24E+03		1.74E+01		0.001		5.25		8.01E-04		1.00E+00		0.0140091252		3.16E-20		0.985		2.86E-06		7.14E+01		1.00E+00		7.02E-08		0.014		5.247		8.13E-34		1.61E-16		1.42E+07		1.00E+00		0.000		5.247

		0.400		99.600						0.004						5.313E-06		-5.27E+00		5.27				0.000005313235142		1.32E+03		1.98E+01		0.001		5.27		7.51E-04		1.00E+00		0.0149438144		3.16E-20		0.985		2.52E-06		6.69E+01		1.00E+00		7.49E-08		0.015		5.275		6.70E-34		1.42E-16		1.33E+07		1.00E+00		0.000		5.275

		0.300		99.700						0.003						4.959E-06		-5.30E+00		5.30				0.000004958771410		1.42E+03		2.27E+01		0.001		5.30		7.00E-04		1.00E+00		0.0160120307		3.16E-20		0.984		2.19E-06		6.25E+01		1.00E+00		8.03E-08		0.016		5.305		5.44E-34		1.23E-16		1.25E+07		1.00E+00		0.000		5.305

		0.200		99.800						0.002						4.604E-06		-5.34E+00		5.34				0.000004604343147		1.53E+03		2.63E+01		0.001		5.34		6.50E-04		1.00E+00		0.0172445879		3.16E-20		0.982		1.89E-06		5.80E+01		1.00E+00		8.64E-08		0.017		5.337		4.36E-34		1.06E-16		1.16E+07		1.00E+00		0.000		5.337

		0.100		99.900						0.001						4.250E-06		-5.37E+00		5.37				0.000004249950348		1.65E+03		3.09E+01		0.001		5.37		6.00E-04		1.00E+00		0.0186825712		3.16E-20		0.981		1.61E-06		5.35E+01		1.00E+00		9.36E-08		0.018		5.372		3.43E-34		9.05E-17		1.07E+07		1.00E+00		0.000		5.372

		0.095		99.905						0.001						3.896E-06		-5.41E+00		5.41				0.000003895593008		1.80E+03		3.68E+01		0.001		5.41		5.50E-04		1.00E+00		0.020382006		3.16E-20		0.979		1.35E-06		4.91E+01		1.00E+00		1.02E-07		0.020		5.409		2.64E-34		7.61E-17		9.79E+06		1.00E+00		0.000		5.409

		0.090		99.910						0.001						3.541E-06		-5.45E+00		5.45				0.000003541271121		1.98E+03		4.45E+01		0.000		5.45		5.00E-04		1.00E+00		0.0224213276		3.16E-20		0.978		1.12E-06		4.46E+01		1.00E+00		1.12E-07		0.022		5.451		1.98E-34		6.29E-17		8.90E+06		1.00E+00		0.000		5.451

		0.085		99.915						0.001						0.000E+00		0.00E+00		5.50				0.000003186984683		2.21E+03		5.49E+01						4.50E-04		1.00E+00		0.0249138317		3.16E-20		0.975		9.06E-07		4.01E+01		1.00E+00		1.25E-07		0.024		5.497		1.45E-34		5.09E-17		8.01E+06		1.00E+00		0.000		5.497

		0.080		99.920						0.001						0.000E+00		0.00E+00		5.55				0.000002832733687		2.48E+03		6.96E+01						4.00E-04		1.00E+00		0.0280294616		3.16E-20		0.972		7.15E-07		3.57E+01		1.00E+00		1.41E-07		0.027		5.548		1.01E-34		4.02E-17		7.12E+06		1.00E+00		0.000		5.548

		0.075		99.925						0.001						0.000E+00		0.00E+00		5.61				0.000002478518129		2.84E+03		9.09E+01						3.50E-04		1.00E+00		0.032035271		3.16E-20		0.969		5.48E-07		3.12E+01		1.00E+00		1.61E-07		0.031		5.606		6.80E-35		3.08E-17		6.23E+06		1.00E+00		0.000		5.606

		0.070		99.930						0.001						0.000E+00		0.00E+00		5.67				0.000002124338003		3.31E+03		1.24E+02						3.00E-04		1.00E+00		0.0373763497		3.16E-20		0.964		4.02E-07		2.68E+01		1.00E+00		1.87E-07		0.036		5.673		4.28E-35		2.26E-17		5.34E+06		1.00E+00		0.000		5.673

		0.065		99.935						0.001						0.000E+00		0.00E+00		5.75				0.000001770193304		3.97E+03		1.78E+02						2.50E-04		1.00E+00		0.0448538585		3.16E-20		0.957		2.79E-07		2.23E+01		1.00E+00		2.25E-07		0.043		5.752		2.48E-35		1.57E-17		4.45E+06		1.00E+00		0.000		5.752

		0.060		99.940						0.001						0.000E+00		0.00E+00		5.85				0.000001416084026		4.96E+03		2.78E+02						2.00E-04		1.00E+00		0.0560701191		3.16E-20		0.947		1.79E-07		1.78E+01		1.00E+00		2.81E-07		0.053		5.849		1.27E-35		1.01E-17		3.56E+06		1.00E+00		0.000		5.849

		0.055		99.945						0.001						0.000E+00		0.00E+00		5.97				0.000001062010165		6.62E+03		4.95E+02						1.50E-04		1.00E+00		0.0747638795		3.16E-20		0.930		1.01E-07		1.34E+01		1.00E+00		3.75E-07		0.070		5.974		5.35E-36		5.65E-18		2.67E+06		1.00E+00		0.000		5.974

		0.050		99.950						0.001						0.000E+00		0.00E+00		6.15				0.000000707971715		9.93E+03		1.11E+03						1.00E-04		1.00E+00		0.1121513732		3.16E-20		0.899		4.47E-08		8.92E+00		1.00E+00		5.62E-07		0.101		6.150		1.58E-36		2.51E-18		1.78E+06		1.00E+00		0.000		6.150

				97.000		3.000						32.333		0.000		4.499E-07		-6.35E+00		6.35				0.000000449933333		1.56E+04		2.76E+03						6.36E-05		1.00E+00		0.1764705882		3.16E-20		0.850		1.80E-08		5.67E+00		1.00E+00		8.85E-07		0.150		6.347		4.07E-37		1.01E-18		1.13E+06		1.00E+00		0.000		6.347

				96.000		4.000						24.000		0.000		3.176E-07		-6.50E+00		6.50				0.000000317600000		2.21E+04		5.53E+03						4.49E-05		1.00E+00		0.25		3.16E-20		0.800		8.99E-09		4.00E+00		1.00E+00		1.25E-06		0.200		6.498		1.43E-37		5.06E-19		7.98E+05		1.00E+00		0.000		6.498

				95.000		5.000						19.000		0.000		2.382E-07		-6.62E+00		6.62				0.000000238200000		2.95E+04		9.84E+03						3.36E-05		1.00E+00		0.3333333333		3.16E-20		0.750		5.06E-09		3.00E+00		1.00E+00		1.67E-06		0.250		6.623		6.03E-38		2.84E-19		5.98E+05		1.00E+00		0.000		6.623

				94.000		6.000						15.667		0.000		1.853E-07		-6.73E+00		6.73				0.000000185266667		3.79E+04		1.63E+04						2.62E-05		1.00E+00		0.4285714286		3.16E-20		0.700		3.06E-09		2.33E+00		1.00E+00		2.15E-06		0.300		6.732		2.84E-38		1.72E-19		4.65E+05		1.00E+00		0.000		6.732

				93.000		7.000						13.286		0.000		1.475E-07		-6.83E+00		6.83				0.000000147457143		4.77E+04		2.57E+04						2.08E-05		1.00E+00		0.5384615385		3.16E-20		0.650		1.94E-09		1.86E+00		1.00E+00		2.70E-06		0.350		6.831		1.43E-38		1.09E-19		3.70E+05		1.00E+00		0.000		6.831

				92.000		8.000						11.500		0.000		1.191E-07		-6.92E+00		6.92				0.000000119100000		5.90E+04		3.93E+04						1.68E-05		1.00E+00		0.6666666667		3.16E-20		0.600		1.26E-09		1.50E+00		1.00E+00		3.34E-06		0.400		6.924		7.54E-39		7.11E-20		2.99E+05		1.00E+00		0.000		6.924

				91.000		9.000						10.111		0.000		9.704E-08		-7.01E+00		7.01				0.000000097044444		7.24E+04		5.93E+04						1.37E-05		1.00E+00		0.8181818182		3.16E-20		0.550		8.40E-10		1.22E+00		1.00E+00		4.10E-06		0.450		7.013		4.08E-39		4.72E-20		2.44E+05		1.00E+00		0.000		7.013

				90.000		10.000						9.000		0.000		7.940E-08		-7.10E+00		7.10				0.000000079400000		8.85E+04		8.85E+04						1.12E-05		1.00E+00		1		3.16E-20		0.500		5.62E-10		1.00E+00		1.00E+00		5.01E-06		0.500		7.100		2.23E-39		3.16E-20		1.99E+05		1.00E+00		0.000		7.100

				85.000		15.000						5.667		0.000		6.496E-08		-7.19E+00		7.19				0.000000064963636		1.08E+05		1.32E+05						9.18E-06		1.00E+00		1.2222222222		3.16E-20		0.450		3.76E-10		8.18E-01		1.00E+00		6.13E-06		0.550		7.187		1.22E-39		2.12E-20		1.63E+05		1.00E+00		0.000		7.187

				80.000		20.000						4.000		0.000		5.293E-08		-7.28E+00		7.28				0.000000052933333		1.33E+05		1.99E+05						7.48E-06		1.00E+00		1.5		3.16E-20		0.400		2.50E-10		6.67E-01		1.00E+00		7.52E-06		0.600		7.276		6.62E-40		1.40E-20		1.33E+05		1.00E+00		0.000		7.276
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				3.000		97.000						0.031		0.000		3.189E-10		-9.50E+00		10.00				0.000000000100000		7.03E+07		5.58E+10						1.41E-08		1.00E+00		794		3.16E-20		0.001		8.92E-16		1.26E-03		1.00E+00		3.98E-03		0.995		10.000		4.46E-48		5.01E-26		2.51E+02		1.00E+00		0.004		10.000

				2.000		98.000						0.020		0.000		2.389E-10		-9.62E+00		10.07				0.000000000085000		8.27E+07		7.72E+10						1.20E-08		1.00E+00		934.1176470588		3.16E-20		0.001		6.44E-16		1.07E-03		1.00E+00		4.68E-03		0.994		10.071		2.74E-48		3.62E-26		2.14E+02		1.00E+00		0.005		10.071
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		Exprmt		Site		Trtmt.		Years yld av		Crop		STP yr		lb P2O5		STP		Yield		% Suff. P		L-T ave yld		Tot yld		Tot P in		Tot P out		Net P in		Net P2O5 in		STP

		222		Stillwater		80-0-40		89-97		wht (bu/ac)		1995		0		28		23.5		93.20														28

						80-30-40								30		46		25.2		100.00														46

						80-60-40								60		68		21.9		86.90														68

						80-90-40								90		100		21.1		83.70														100

		406		Altus		80-0-0		86-97		wht (bu/ac)		1995		0		14		21.1		94.60														14

						80-40-40								40		50		22.3		100.00														50

		407		Altus		80-0-0		86-97		wht (bu/ac)		1995		0		18.4		22.8		90.80														18.4

						80-40-40								40		65		25.1		100.00														65

		501		Lahoma		60-0-40		86-97		gr. srghm (lb/ac)		1988		0				2059

						60-20-40								20				1887

						60-40-40								40				2201

						60-60-40								60				2147

						60-80-40								80				2004

																						71-97

		502 (1971)		Lahoma		60-0-60		86-97		wht (bu/ac)		1995		0		76		40.5		1.00		37.50		60750		0		212.63		-212.63		-486.91		76

						60-20-60								20		126		40.7		1.00		38.70		62694		235.98		257.05		-21.07		-48.24		126

						60-40-60								40		158		39.7		0.98		38.80		62856		471.96		245.14		226.82		519.42		158

						60-60-60								60		192		40.5		1.00		39.00		63180		707.94		284.31		423.63		970.11		192

						60-80-60								80		206		40.5		1.00		40.10		64962		943.92		272.84		671.08		1536.77		206
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1995 Soil Test P (M III)

1986-97 Average Wheat Yield
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		Year		Tonnage		Yield (bu/ac)
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		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894				15

		1895				7.5

		1896				8

		1897				18

		1898				14.5

		1899				13

		1900				16

		1901				14

		1902				12

		1903				14

		1904				11.5

		1905				9

		1906				14

		1907				9.5

		1908				12

		1909				12

		1910		10		15

		1911		10		8

		1912		10		12.5

		1913		10		8.5

		1914		10		17.5

		1915		10		12.5

		1916		10		9.5

		1917		10		11

		1918		10		11.5

		1919		10		14

		1920		10		15

		1921		10		13

		1922		10		8.5

		1923		10		11

		1924		10		15.5

		1925		10		8.3

		1926		10		17

		1927		10		9.2

		1928		10		14

		1929		10		11.2

		1930		10		9.5

		1931		10		17

		1932		10		12

		1933		10		10.2

		1934		10		10.5

		1935		10		11

		1936		10		8

		1937		10		14.2

		1938		10		11

		1939		10		14.1

		1940		10		14.5

		1941				10.7

		1942				16

		1943		15		9.5

		1944		25		16.7

		1945		15		12.5

		1946		30		14.5

		1947		55		15.5

		1948		70		14.5

		1949		80		12.8

		1950		144		9

		1951		172		9.5

		1952		146		18.5

		1953		144		12

		1954		122		15

		1955		135		8

		1956		107		16.5

		1957		107		12.5

		1958		134		26

		1959		145		20

		1960		183		26

		1961		264		24

		1962		311		19

		1963		350		21

		1964		405		23

		1965		500		28

		1966		490		21

		1967		550		17

		1968		565		23

		1969		610		28

		1970		614		26

		1971		616		20

		1972		700		23

		1973		795		30

		1974		650		21

		1975		740		24

		1976		790		24

		1977		665		27

		1978		830		27

		1979		830		38

		1980		680		30

		1981		800		27

		1982		810		33

		1983		710		35

		1984		705		36

		1985		816		30

		1986		738		29

		1987		735		27

		1988		868		36

		1989		969		27

		1990		887		32

		1991		892		28

		1992		893		28.5

		1993		855		29

		1994		894		27

		1995		896		21

		1996		812		19

		1997		916		32

		1998		960		39

		1999

		2000
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Harvested Area, $, and Yld

		Year		Acres Harvested (1000)		$/bu		Yield (bu/ac)

		1880

		1881

		1882

		1883

		1884

		1885

		1886

		1887

		1888

		1889

		1890

		1891

		1892

		1893

		1894

		1895

		1896

		1897

		1898

		1899

		1900

		1901

		1902

		1903

		1904

		1905

		1906

		1907

		1908

		1909		1169		1.06		12

		1910		1530		0.89		15

		1911		1180		0.88		8

		1912		1720		0.79		12.5

		1913		1940		0.76		8.5

		1914		2620		0.87		17.5

		1915		3080		0.97		12.5

		1916		2870		1.38		9.5

		1917		3100		2.1		11

		1918		3200		2.01		11.5

		1919		4718		2.1		14

		1920		3727		1.84		15

		1921		4100		0.99		13

		1922		3772		0.92		8.5

		1923		3847		0.88		11

		1924		3684		1.07		15.5

		1925		3610		1.46		8.3

		1926		4332		1.16		17

		1927		3812		1.25		9.2

		1928		4613		1.04		14

		1929		4576		0.96		11.2

		1930		3935		0.68		9.5

		1931		4407		0.33		17

		1932		3966		0.32		12

		1933		3093		0.68		10.2

		1934		3543		0.81		10.5

		1935		3366		0.86		1

		1936		3534		0.99		8

		1937		4736		0.96		14.2

		1938		5607		0.56		11

		1939		4277		0.65		14.1

		1940		4020		0.62		14.5

		1941		4502		0.9		10.7

		1942		3737		1.11		16

		1943		3588		1.38		9.5

		1944		5095		1.39		16.7

		1945		5910		1.45		12.5

		1946		6087		1.8		14.5

		1947		6696		1.17		15.5

		1948		6696		1.98		14.5

		1949		6629		1.87		12.8

		1950		4707		2.02		9

		1951		4095		2.2		9.5

		1952		5790		2.13		18.5

		1953		5898		2.13		12

		1954		4718		2.18		15

		1955		3020		2.05		8

		1956		4198		1.97		16.5

		1957		3442		1.93		12.5

		1958		4440		1.74		26

		1959		4529		1.77		20

		1960		4665		1.75		26

		1961		4618		1.8		24

		1962		3787		2.02		19

		1963		3591		1.9		21

		1964		4201		1.46		23

		1965		4747		1.36		28

		1966		4700		1.66		21

		1967		5217		1.47		17

		1968		5321		1.25		23

		1969		4350		1.23		28

		1970		3900		1.33		26

		1971		3600		1.42		20

		1972		3900		1.7		23

		1973		5260		3.56		30

		1974		6400		3.85		21

		1975		6700		3.43		24

		1976		6300		2.78		24

		1977		6500		2.32		27

		1978		5400		3.03		27

		1979		5700		3.95		38

		1980		6500		3.83		30

		1981		6400		3.83		27

		1982		6900		3.65		33

		1983		4300		3.51		35

		1984		5300		3.35		36

		1985		5500		2.91		30

		1986		5200		2.3		29

		1987		4800		2.46		27

		1988		4800		3.57		36

		1989		5700		3.79		27

		1990		6300		2.55		32

		1991		5000		2.85		28

		1992		5900		3.19		28.5

		1993		5400		2.94		29

		1994		5300		3.45		27

		1995		5200		4.41		21

		1996		4900		4.73		19

		1997		5300		3.21		32

		1998		5100		2.6		39

		1999

		2000
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Fert type

		Year		Bulk		Liquid		Bagged

		1965		100		80		220

		1966		180		95		210

		1967		190		90		190

		1968		250		96		175

		1969		270		105		166

		1970		330		115		150

		1971		350		125		130

		1972		370		120		120

		1973		440		135		115

		1974		485		150		108

		1975		410		147		90

		1976		425		208		97

		1977		442		220		89

		1978		385		215		79

		1979		495		265		70

		1980		470		300		62

		1981		500		275		56

		1982		408		283		49

		1983		395		247		46

		1984		445		280		40

		1985		447		290		48

		1986		402		275		39

		1987		398		280		36

		1988		468		340		33

		1989		540		387		37

		1990		500		375		29

		1991		460		284		32

		1992

		1993		462		369		22

		1994		529		426		21

		1995

		1996

		1997

		1998		344		375		3

		1999		529		402		23

		2000
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N fert

		Year		AA		Urea		AN		UAN		DAP

		1975

		1976

		1977		122		23		44		16		25

		1978		128		20		42		18		19

		1979		155		26		47		19		24

		1980		173		18		44		23		23

		1981		155

		1982		137		30		33		27		25

		1983		118		35		28		23		24

		1984		130		50		28		28		26

		1985		117		52		27		38		29

		1986		113		61		17		35		23

		1987		130		56		16		31		27

		1988		118		68		25		53		27

		1989		135		82		27		59		31

		1990		133		83		19		52		28

		1991		164		68		29		46		21

		1992		154		70		21		61		20

		1993		115		66		21		55		27

		1994		147		73		23		52		29

		1995		124		68		25		64		25

		1996		110		56		25		55		23

		1997		106		72		25		71		22

		1998		110		95		25		65		25

		1999										18

		2000
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P fert

		Year		MAP		APP		TSP		10-20-10		DAP

		1975

		1976

		1977		0		3.5		7.5		11		65

		1978		0.5		2		7		9		44

		1979		1		3.5		13		9.75		62

		1980		0.75		4		12.5		9.6		55

		1981

		1982		3		2.75		5.5		6		63

		1983		6		3		3.5		5.8		62

		1984		3.5		3.2		4		5.2		70

		1985		4		4		3.5		4		75

		1986		3		3.75		3		3.5		62

		1987		7		3		3.5		3		72

		1988		4		3.5		3		3.5		73

		1989		3.75		5		2.5		3		83

		1990		3		4.8		2		2.5		73

		1991		4				2.5		3		60

		1992		4		5.5		2		2.5		57

		1993		10		19		2		8		151

		1994		11		21		3		8		162

		1995		10		20		2		8		137

		1996		12		19		2		12		127.6

		1997		8		22		1		5		121.4

		1998		13		19		1		4		140

		1999		13		26		1		4		99.8

		2000
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NPK fert

		Year		Nitrogen		Phosphorus		Potassium

		1950

		1951		10		25		10

		1952		12		30		12

		1953		14		23		12

		1954		18		21		12

		1955		20		19		12

		1956		17		21		12

		1957		20		18		12

		1958		21		18		11

		1959		23		25		13

		1960		30		26		13

		1961		40		34		15

		1962		48		45		17

		1963		58		49		18

		1964		75		54		20

		1965		75		61		19

		1966		115		69		24

		1967		110		79		25

		1968		125		76		25

		1969		130		85		27

		1970		165		90		38

		1971		173		98		32

		1972		175		97		34

		1973		200		110		39

		1974		215		106		43

		1975		188		95		25

		1976		225		105		26

		1977		250		116		30

		1978		238		87		28

		1979		295		115		44

		1980		310		115		42

		1981		278		109		40

		1982		268		98		29

		1983		245		97		30

		1984		285		99		33

		1985		275		104		37

		1986		256		90		31

		1987		263		96		28

		1988		310		96		37

		1989		349		104		35

		1990		325		91		35

		1991		342		77		35

		1992

		1993		272		83.8		49.5

		1994		337		90.6		52.2

		1995		321		85.8		31.8

		1996		284.5		80.2		31.4

		1997		311.4		77		34.7

		1998		309		79		52.2

		1999		299		62.7		40.1

		2000
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Sheet1

		Futures from: http://quotes.ino.com/exchanges/?r=NYMEX_NG

		Market				Open		High		Low		Date		Last		Est. NH3 $/ton		Change		Time

		NGJ1		Apr-01		5.595		5.71		5.565		Apr-01		5.68		340		0.059		12:13PM

		NGK1		May-01		5.65		5.74		5.6		May-01		5.71		342		0.049		12:13PM

		NGM1		Jun-01		5.67		5.78		5.65		Jun-01		5.775		344		0.072		12:08PM

		NGN1		Jul-01		5.695		5.82		5.695		Jul-01		5.8		346		0.062		12:13PM

		NGQ1		Aug-01		5.71		5.84		5.7		Aug-01		5.82		346		0.067		12:13PM

		NGU1		Sep-01		5.66		5.81		5.66		Sep-01		5.81		346		0.097		12:12PM

		NGV1		Oct-01		5.66		5.8		5.66		Oct-01		5.785		345		0.077		12:12PM

		NGX1		Nov-01		5.793		5.9		5.76		Nov-01		5.89		349		0.077		12:08PM

		NGZ1		Dec-01		5.91		6		5.87		Dec-01		5.99		354		0.077		12:05PM

		NGF2		Jan-02		5.91		6.02		5.91		Jan-02		6.02		355		0.087		12:07PM

		NGG2		Feb-02		5.673		5.79		5.67		Feb-02		5.79		345		0.097		12:07PM

		NGH2		Mar-02		5.285		5.36		5.275		Mar-02		5.36		327		0.062		12:13PM

		NGJ2		Apr-02		4.84		4.84		4.82		Apr-02		4.84		305		0.052		11:48AM

		NGK2		May-02		4.638		4.64		4.638		May-02		4.64		296		0.002		11:42AM

		NGM2		Jun-02		4.615		4.615		4.615		Jun-02		4.615		295		0.001		10:39AM

		NGN2		Jul-02		4.7		4.7		4.69		Jul-02		4.69		298		0.055		11:43AM

		NGQ2		Aug-02		4.62		4.645		4.62		Aug-02		4.645		297		0		11:13AM

		NGU2		Sep-02		4.605		4.625		4.6		Sep-02		4.625		296		0		11:19AM

		NGV2		Oct-02		4.58		4.61		4.58		Oct-02		4.61		295		0		10:13AM

		NGX2		Nov-02		4.72		4.72		4.7		Nov-02		4.72		300		0		8:08AM

		NGZ2		Dec-02		4.85		4.85		4.85		Dec-02		4.85		305		0.032		11:15AM

		NGF3		Jan-03		4.84		4.853		4.84		Jan-03		4.853		305		0		8:09AM

		NGG3		Feb-03		4.49		4.67		4.49		Feb-03		4.67		298		0		8:09AM

		NGH3		Mar-03		4.29		4.45		4.29		Mar-03
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Sheet3

		

		DOE Average Price for Natural Gas, Industrial Use														Oklahoma Ave Price of Industrial Use Natural Gas				Estimated ammonia price								Theoretical Relationship

		U.S.				Oklahoma		U.S. NH3 $/ton		Theoretical NH3 $/ton																		Nat Gas		Ammonia

		Year		$/mcf		$/mcf										Month		$/mcf		Est. NH3 Price		Year		$/mcf				1		32

		1967		0.34				111		113.73				1999		Apr-99		3.16		233		1980		2.11				2		64

		1968		0.34				89		113.73						May-99		4.55		292		1981		2.55				3		96

		1969		0.35				75		114.16						Jun-99		3.33		241		1982		2.96				4		128

		1970		0.37				76		115.01						Jul-99		3.36		242		1983		3.35				5		160

		1971		0.41				79		116.70						Aug-99		3.2		235		1984		3.33				6		192

		1972		0.45				81		118.40						Sep-99		3.38		243		1985		3.3				7		224

		1973		0.50				91		120.53						Oct-99		3.36		242		1986		2.63				8		256

		1974		0.67				206		127.74						Nov-99		3.85		263

		1975		0.96				242		140.05						Dec-99		3.93		266																				N price Index (1977 = 100

		1976		1.24				187		151.94						Jan-00		3.94		267																		1960		48.4

		1977		1.50				174		162.98						Feb-00		4.1		273																		1961		48.7

		1978		1.70				168		171.47						Mar-00		3.87		264																		1962		47.0

		1979		1.99				188		183.78						Apr-00		3.68		256																		1963		45.3

		1980		2.56		2.11		230		207.97						May-00		3.68		256																		1964		45.3

		1981		3.14		2.55		248		232.59						Jun-00		4.73		300																		1965		46.6

		1982		3.87		2.96		246		263.58						Jul-00		4.64		296																		1966		46.6

		1983		4.18		3.35		232		276.74						Aug-00		4.9		307																		1967		47.2

		1984		4.22		3.33		270		278.44						Sep-00																						1968		42.6

		1985		3.95		3.3		245		266.98						Oct-00		5.49		332																		1969		34.0

		1986		3.23		2.63		200		236.41						Nov-00		6.05		356																		1970		32.7

		1987		2.94				184		224.10																												1971		33.5

		1988		2.95				200		224.53																												1972		33.7

		1989		2.96				202		224.95																												1973		35.7

		1990		2.93				195		223.68																												1974		59.9

		1991		2.69				199		213.49																												1975		84.4

		1992		2.84				199		219.86																												1976		71.4

		1993		3.07				207		229.62																												1977		73.7

		1994		3.05				253		228.77																												1978		72.5

		1995		2.71				330		214.34																												1979		74.4

		1996		3.42				303		244.48																												1980		90.0

		1997		3.59				303		251.70																												1981		101.8

		1998		3.14				253		232.59																												1982		100.0

		1999		3.10				211		230.90																												1983		92.2

		2000						227																														1984		99.8

		2001																																				1985		96.3

																																						1986		80.3

																																						1987		79.0

																																						1988		92.8

																																						1989		94.6

																																						1990		92.3

																																						1991		98.5
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Berm7-3-97

		Plot		mow		Trtmnt		Sample Date		Dry Weight (g)		Growth Rate (g/1000/d)		Total Chlorophyll		Total Nitrogen		N Uptake

		N107		0.5		0		7/3/97		8.8		434.56		2.90		2.45		10.64

		N206		0.5		0		7/3/97		5.1		251.85		3.28		2.44		6.15

		N308		0.5		0		7/3/97		8.5		419.75		3.31		2.51		10.55

		N402		0.5		0		7/3/97		10.1		498.76		3.54		2.55		12.74

		N202		0.5		24		7/3/97		15.9		785.18		3.87		2.79		21.88

		N303		0.5		24		7/3/97		9.7		479.01		4.12		2.66		12.72

		N401		0.5		24		7/3/97		21.6		1066.66		3.11		2.74		29.20

		N405		0.5		24		7/3/97		11.4		562.96		3.93		2.81		15.82

		N101		0.5		48		7/3/97		22.1		1091.35		3.71		2.86		31.21

		N205		0.5		48		7/3/97		12.7		627.15		4.01		2.80		17.58

		N208		0.5		48		7/3/97		17.3		854.31		3.80		2.67		22.83

		N302		0.5		48		7/3/97		18.8		928.39		3.86		2.88		26.70

		N104		0.5		72		7/3/97		20.4		1007.40		3.99		2.79		28.07

		N106		0.5		72		7/3/97		21.5		1061.72		3.61		2.74		29.07

		N201		0.5		72		7/3/97		28.9		1427.15		3.93		2.86		40.79

		N301		0.5		72		7/3/97		26.8		1323.44		4.17		2.93		38.75

		N102		1.25		0		7/3/97		1.6		79.01		1.87		2.10		1.66

		N108		1.25		0		7/3/97		1.3		64.20		1.85		1.99		1.28

		N204		1.25		0		7/3/97		2.2		108.64		2.45		2.14		2.32

		N404		1.25		0		7/3/97		2.3		113.58		2.38		2.38		2.70

		N105		1.25		24		7/3/97		3.1		153.08		2.81		2.28		3.49

		N304		1.25		24		7/3/97		4.2		207.41		3.67		2.67		5.53

		N406		1.25		24		7/3/97		2		98.76		2.26		2.10		2.08

		N407		1.25		24		7/3/97		2		98.76		1.96		1.90		1.88

		N203		1.25		48		7/3/97		10.1		498.76		4.57		2.93		14.60

		N305		1.25		48		7/3/97		10.5		518.51		3.87		2.78		14.44

		N307		1.25		48		7/3/97		5.2		256.79		2.83		2.26		5.80

		N403		1.25		48		7/3/97		8.3		409.87		4.47		3.00		12.28

		N103		1.25		72		7/3/97		19.8		977.77		3.97		2.84		27.81

		N207		1.25		72		7/3/97		9		444.44		3.87		2.81		12.49

		N306		1.25		72		7/3/97		17.5		864.19		4.21		3.05		26.33

		N408		1.25		72		7/3/97		7.3		360.49		4.32		2.86		10.32

		S102		0.5		0		7/3/97		40.9		2164.00		3.22		2.46		53.18

		S201		0.5		0		7/3/97		27.6		1460.30		2.60		2.46		35.89

		S304		0.5		0		7/3/97		38.6		2042.31		2.62		2.47		50.39

		S308		0.5		0		7/3/97		36.8		1947.07		2.71		2.47		48.16

		S203		0.5		24		7/3/97		34		1798.92		3.63		2.87		51.56

		S205		0.5		24		7/3/97		44.8		2370.35		2.36		2.59		61.29

		S405		0.5		24		7/3/97		44		2328.02		2.69		2.51		58.40

		S408		0.5		24		7/3/97		49.9		2640.19		2.41		2.60		68.67

		S105		0.5		48		7/3/97		37.7		1994.69		3.16		2.79		55.60

		S107		0.5		48		7/3/97		48		2539.66		3.01		2.58		65.65

		S302		0.5		48		7/3/97		41.7		2206.33		2.40		2.57		56.59

		S307		0.5		48		7/3/97		50.1		2650.77		2.55		2.52		66.85

		S202		0.5		72		7/3/97		59.8		3163.99		2.23		2.84		89.72

		S204		0.5		72		7/3/97		55.6		2941.77		2.19		2.79		82.15

		S402		0.5		72		7/3/97		41.5		2195.75		3.26		2.59		56.86

		S403		0.5		72		7/3/97		58.3		3084.63		2.56		2.75		84.75

		S103		1.25		0		7/3/97		23.1		1222.21		2.86		2.15		26.30

		S106		1.25		0		7/3/97		22.3		1179.88		2.68		2.12		25.02

		S208		1.25		0		7/3/97		25.5		1349.19		2.38		2.12		28.60

		S406		1.25		0		7/3/97		22.4		1185.17		2.55		2.35		27.89

		S108		1.25		24		7/3/97		41.1		2174.58		2.77		2.32		50.45

		S206		1.25		24		7/3/97		41.9		2216.91		2.40		2.20		48.80

		S401		1.25		24		7/3/97		26.3		1391.52		2.73		2.13		29.66

		S404		1.25		24		7/3/97		39.8		2105.80		2.81		2.35		49.39

		Plot						Sample Date		Dry Weight (g)		Growth Rate (g/1000/d)		Total Chlorophyll		Total Nitrogen		N Uptake

		S104		1.25		48		7/3/97		42.7		2259.24		3.11		2.37		53.62

		S301		1.25		48		7/3/97		22.3		1179.88		2.96		2.42		28.61

		S303		1.25		48		7/3/97		28.8		1523.79		3.22		2.52		38.39

		S407		1.25		48		7/3/97		29.3		1550.25		2.62		2.40		37.18

		S101		1.25		72		7/3/97		31.2		1650.78		3.63		2.67		44.03

		S207		1.25		72		7/3/97		37.8		1999.98		2.75		2.48		49.60

		S305		1.25		72		7/3/97		31.5		1666.65		2.81		2.42		40.28

		S306		1.25		72		7/3/97		45.8		2423.26		2.38		2.48		60.15





Bent7-2-97

		Plot		Trtmnt		Sample Date		Dry Weight (g)		Growth Rate (g/1000/d)		Total Chlorophyll		Total Nitrogen		N Uptake

		T101		1		7/2/97		8.7		641.94		6.23		4.80		30.81

		T204		1		7/2/97		6.6		486.99		6.12		4.83		23.53

		T302		1		7/2/97		7.0		516.50		5.75		4.63		23.93

		T201		2		7/2/97		6.0		442.72		5.67		4.75		21.05

		T202		2		7/2/97		5.9		435.34		5.67		4.73		20.59

		T304		2		7/2/97		6.5		479.61		6.07		4.94		23.67

		T102		3		7/2/97		8.5		627.18		6.42		4.78		29.99

		T203		3		7/2/97		6.5		479.61		5.99		5.03		24.11

		T303		3		7/2/97		5.9		435.34		6.10		4.94		21.51

		T103		4		7/2/97		7.6		560.78		6.44		5.00		28.04

		T104		4		7/2/97		7.0		516.50		6.33		4.96		25.62

		T301		4		7/2/97		7.0		516.50		6.07		5.04		26.01

		K201		1		7/2/97		3.9		287.77		5.43		4.23		12.18

		K302		1		7/2/97		3.3		243.49		5.26		4.04		9.83

		K303		1		7/2/97		2.9		213.98		4.96		4.15		8.89

		K101		2		7/2/97		3.2		236.12		6.10		4.27		10.08

		K102		2		7/2/97		4.6		339.42		5.88		4.17		14.17

		K304		2		7/2/97		3.3		243.49		5.00		3.95		9.63

		K103		3		7/2/97		4.3		317.28		5.79		4.34		13.79

		K202		3		7/2/97		3.6		265.63		5.45		4.36		11.58

		K301		3		7/2/97		3.5		258.25		5.35		4.22		10.90

		K104		4		7/2/97		4.5		332.04		6.35		4.64		15.41

		K203		4		7/2/97		4.5		332.04		5.73		4.49		14.90

		K204		4		7/2/97		4.1		302.52		5.94		4.33		13.09





Berm7-23-97

		Plot		Trtmnt		Weight		Growth Rate (Kg/ha/d)		Chlorophyll		Nitrogen		N Uptake		NDVI

		N107		0		39.3		75.17		4.79		3.21		2.4163366992		0.7668355775

		N206		0		34.1		65.22		5.60		3.07		2.0038584893		0.7843381568

		N308		0		29.7		56.81		4.77		3.02		1.7177990169		0.7307075723

		N402		0		55.2		105.58		4.51		3.06		3.2277476549		0.8225211864

		N202		24		82.7		158.18		4.36		2.58		4.0821523202		0.8945715244

		N303		24		102.5		196.06		6.23		3.76		7.3706656446		0.8668716436

		N401		24		139.9		267.59		4.77		3.59		9.6072057975		0.8847234075

		N405		24		102		195.10		6.01		2.26		4.4173848765		0.8742507

		N101		48		124.6		238.33		5.17		3.24		7.7287337847		0.8577270841

		N205		48		88		168.32		5.32		3.42		5.758275393		0.8597861981

		N208		48		65.1		124.52		5.69		3.24		4.0332871507		0.81211338

		N302		48		97.4		186.30		5.65		3.41		6.3469183688		0.859880196

		N104		72		105.1		201.03		5.88		3.58		7.1983522424		0.8675195364

		N106		72		99.4		190.13		5.11		3.49		6.6322407616		0.8629787201

		N201		72		146.7		280.60		5.07		1.94		5.4470487168		0.8759642984

		N301		72		143.3		274.10		4.96		3.44		9.4288625559		0.8784624595

		N102		0		15.1		28.88		3.46		2.43		0.7018449437		0.781323501

		N108		0		6.7		12.82		2.73		2.77		0.3552178689		0.6692876408

		N204		0		23.1		44.18		4.14		2.30		1.0140921326		0.8373843256

		N404		0		15.5		29.65		3.50		2.21		0.6561303126		0.8174874515

		N105		24		30.1		57.57		4.87		2.47		1.4240899395		0.7807882218

		N304		24		42.6		81.48		4.57		2.73		2.2236249626		0.8353875478

		N406		24		27.6		52.79		4.44		4.12		2.1765475152		0.8374054613

		N407		24		13.7		26.20		3.82		2.62		0.685790091		0.8174233046

		N203		48		130		248.66		5.71		3.94		9.8028387357		0.7094512089

		N305		48		64.8		123.95		5.73		3.14		3.8869059198		0.8435936528

		N307		48		39		74.60		5.00		2.87		2.1390293783		0.8347904691

		N403		48		82.4		157.61		5.65		3.35		5.2804847107		0.8549563258

		N103		72		98.5		188.41		5.19		2.94		5.5465526465		0.8470304831

		N207		72		71.5		136.76		5.58		3.17		4.3408264621		0.8257113493

		N306		72		79.2		151.49		5.52		3.18		4.8245549271		0.8356979808

		N408		72		60.4		115.53		5.58		2.36		2.7223427396		0.8408134298

		S102		0		119.7		234.59		3.80		2.51		5.880733542		0.7519811692

		S201		0		78.6		154.04		3.28		2.27		3.5026788961		0.7397551226

		S304		0		69.1		135.42		4.68		3.43		4.6479064619		0.7617832691

		S308		0		143.1		280.45		4.21		3.02		8.4683410054		0.7544051158

		S203		24		157.6		308.86		3.01		2.87		8.8555187542		0.8041880438

		S205		24		150.4		294.75		3.59		3.34		9.8536564471		0.7848630647

		S405		24		140.2		274.76		4.34		3.14		8.6304262278		0.8172769002

		S408		24		139.3		273.00		3.58		3.04		8.3006284465		0.8333657258

		S105		48		161.7		316.90		4.85		2.50		7.9098542242		0.7829138783

		S107		48		152.7		299.26		3.97		2.66		7.9457565343		0.8125787583

		S302		48		161.7		316.90		3.82		3.29		10.4137209678		0.7879110879

		S307		48		168.4		330.03		4.38		2.60		8.5806541621		0.8071564752

		S202		72		194.8		381.77		3.95		3.00		11.436613345		0.822597914

		S204		72		205.1		401.95		4.49		3.22		12.9378945549		0.8246020991

		S402		72		197.4		386.86		4.74		3.32		12.8414623386		0.8587655234

		S403		72		175.7		344.33		3.99		2.35		8.1029122794		0.8493917771

		S103		0		103.7		203.23		4.68		2.79		5.6716982582		0.7644411244

		S106		0		110.3		216.16		4.49		2.80		6.0608771675		0.7681639875

		S208		0		90.6		177.56		4.64		2.66		4.7193071059		0.7486154404

		S406		0		131.6		257.91		4.49		2.87		7.4100883199		0.827750263

		S108		24		138.6		271.63		4.47		2.96		8.0361698296		0.8137546585

		S206		24		138.4		271.23		4.76		2.54		6.8924914747		0.8203154382

		S401		24		133.4		261.44		4.76		2.42		6.3348506361		0.8406915846

		S404		24		166		325.32		4.25		2.32		7.5624642997		0.8556997738

		S104		48		141.2		276.72		4.23		2.47		6.8456183878		0.8431937224

		S301		48		179.5		351.78		4.49		2.31		8.1175932424		0.8451334855

		S303		48		180.9		354.52		3.78		2.32		8.223300031		0.8706854379

		S407		48		225.3		441.54		4.01		2.12		9.34656494		0.8611323453

		S101		72		192.9		378.04		4.16		2.96		11.2027383498		0.8664322801

		S207		72		179.4		351.59		3.87		2.41		8.4812052136		0.8566543546

		S305		72		166.3		325.91		4.16		2.22		7.2354685994		0.8718921725

		S306		72		192.6		377.45		5.07		2.80		10.5820644438		0.8711548052





bent7-23-97

		Plot		Trtmnt		Date		Weight		Growth Rate (Kg/ha/d)		Chlorophyll		Nitrogen		N Uptake		NDVI

		T101		6				6.3		47.19		7.45		5.1703		2.439951382		0.4813101919

		T204		6				5.9		44.20		7.34		4.973881		2.1982257066		0.5209190858

		T302		6				7.5		56.18		6.95		4.827708		2.7122338867		0.542229445

		T201		12				5.6		41.95		6.87		4.984665		2.0909752076		0.4524379015

		T202		12				8		59.93		7.64		5.048523		3.0253749472		0.5451498177

		T304		12				6.1		45.69		8.16		5.190401		2.3716774645		0.5913965862

		T102		24				12.3		92.14		7.26		5.094195		4.6935943971		0.5993387797

		T203		24				7.1		53.18		7.98		5.186103		2.7581911888		0.5425889625

		T303		24				7.5		56.18		8.46		5.153774		2.8954196251		0.6188289312

		T103		36				14.2		106.37		6.98		5.089048		5.4131463848		0.5728577353

		T104		36				10.6		79.40		7.66		5.075736		4.0302294367		0.5888660248

		T301		36				7.3		54.68		8.33		5.517272		3.0169779445		0.6048743142

		K201		6				6.9		53.41		5.35		3.217312		1.7183340212		1.443922463

		K302		6				4.4		34.06		7.53		4.643816		1.5815866818		1.3724010329

		K303		6				7.4		57.28		8.11		4.806314		2.7530188125		1.4500972987

		K101		12				7.8		60.38		7.81		4.417841		2.6672885661		1.3472044248

		K102		12				5.5		42.57		7.70		4.295403		1.8286556191		1.3597553929

		K304		12				7.7		59.60		8.05		5.085494		3.0310227121		1.4473735531

		K103		24				5.6		43.35		7.25		4.351503		1.8862212509		1.4063703062

		K202		24				7.2		55.73		6.70		4.448199		2.4790313777		1.4559683073

		K301		24				6.1		47.22		7.45		5.045033		2.3820954828		1.4245342136

		K104		36				5.5		42.57		7.66		4.641701		1.9760829463		1.4278238416

		K203		36				9.2		71.21		7.55		5.06544		3.6072008287		1.5588673312

		K204		36				7.5		58.05		7.06		5.089099		2.9543876693		1.6448512987





bent8-15-97

		Plot		Trtmnt		Date		Weight		Growth Rate (Kg/ha/d)		Chlorophyll		Nitrogen		N Uptake		NDVI

		T101		6		8/15/97		2.2		17.47		6.4011		4.527371		0.7907322812		0.8679763674

		T204		6		8/15/97		2.5		19.85		5.41		4.034471		0.8007322314		0.7948632428

		T302		6		8/15/97		2.5		19.85		5.6531		4.307262		0.8548737895		0.787464685

		T201		12		8/15/97		3.2		25.40		3.0351		2.831059		0.7192164335		0.8001298501

		T202		12		8/15/97		2.7		21.44		5.5783		4.331233		0.9284018881		0.8022653003

		T304		12		8/15/97		4		31.76		6.1767		4.482341		1.4233954978		0.8179504336

		T102		24		8/15/97		5.2		41.28		6.5694		4.762652		1.9661330181		0.8691391761

		T203		24		8/15/97		3.1		24.61		6.2141		5.025441		1.2367917396		0.8205251628

		T303		24		8/15/97		8		63.51		2.6798		1.733158		1.1007503865		0.8244404648

		T103		36		8/15/97		4		31.76		6.8873		5.169901		1.6417344882		0.8451106592

		T104		36		8/15/97		3.8		30.17		6.4946		4.983243		1.5033370661		0.8158976766

		T301		36		8/15/97		3.6		28.58		6.7377		5.248713		1.5000855598		0.8366310698

		K201		6		8/15/97		3.1		24.61		6.1019		3.850387		0.9476037696		0.7548186307

		K302		6		8/15/97		2		15.88		6.8125		4.588354		1.1292219579		0.7545814533

		K303		6		8/15/97		3.3		26.20		7.3735		3.285986		0.521742732		0.7616867409

		K101		12		8/15/97		3.5		27.79		6.9995		4.812077		1.260686817		0.7627458493

		K102		12		8/15/97		2.3		18.26		6.3263		4.535504		1.2602430241		0.7446695779

		K304		12		8/15/97		2.6		20.64		5.3913		4.640022		0.8472441508		0.7832470694

		K103		24		8/15/97		3.1		24.61		6.9995		4.935455		1.0187350488		0.7702149484

		K202		24		8/15/97		2.8		22.23		5.6344		3.920764		0.9649239794		0.7548186307

		K301		24		8/15/97		2.9		23.02		7.8036		5.465057		1.214824189		0.7784956408

		K104		36		8/15/97		3.3		26.20		7.8223		5.350537		1.2318450226		0.7979675127

		K203		36		8/15/97		2.8		22.23		7.7662		5.278952		1.3830005617		0.7755230022

		K204		36		8/15/97		2.7		21.44		7.093		4.947505		1.0997778705		0.7831559813





berm8-15-97

		Plot		Trtmnt		Date		Weight		Growth Rate (Kg/ha/d)		Chlorophyll		Nitrogen		N Uptake		NDVI

		N107		0		8/15/97		10.8		57.38		4.87		3.21		1.84		0.786305909

		N206		0		8/15/97		15.8		83.95		4.57		3.43		2.88		0.8100272845

		N308		0		8/15/97		11.7		62.16		4.74		3.20		1.99		0.8174315023

		N402		0		8/15/97		16		85.01		5.63		3.28		2.78		0.8471769855

		N202		24		8/15/97		32.1		170.55		5.13		3.49		5.96		0.8384382061

		N303		24		8/15/97		30.3		160.99		4.98		3.57		5.74		0.818002635

		N401		24		8/15/97		41.9		222.62		5.05		3.49		7.76		0.8524146116

		N405		24		8/15/97		32.8		174.27		5.13		3.52		6.13		0.8368930859

		N101		48		8/15/97		27.5		146.11		5.26		3.55		5.19		0.8372968053

		N205		48		8/15/97		20.7		109.98		5.43		3.71		4.08		0.8411935677

		N208		48		8/15/97		30.6		162.58		5.75		3.53		5.74		0.8495800867

		N302		48		8/15/97		36.3		192.87		5.80		3.93		7.59		0.8581713914

		N104		72		8/15/97		34.8		184.90		5.24		3.62		6.69		0.8476522977

		N106		72		8/15/97		21		111.58		5.56		3.59		4.00		0.8235806179

		N201		72		8/15/97		29.1		154.61		5.17		3.73		5.76		0.8704421959

		N301		72		8/15/97		32.4		172.15		5.77		3.83		6.60		0.8410360105

		N102		0		8/15/97		15.2		80.76		6.27		3.74		3.02		0.8900375252

		N108		0		8/15/97		34.8		184.90		3.47		2.79		5.16		0.7798746571

		N204		0		8/15/97		17.9		95.11		5.34		3.37		3.21		0.8857174352

		N404		0		8/15/97		23		122.20		5.62		3.25		3.97		0.9006320569

		N105		24		8/15/97		19.8		105.20		5.65		3.54		3.72		0.8756798034

		N304		24		8/15/97		37.5		199.24		5.54		3.68		7.33		0.8983722566

		N406		24		8/15/97		37.8		200.84		5.41		3.46		6.96		0.8859085752

		N407		24		8/15/97		20		106.26		6.03		3.39		3.61		0.8729593265

		N203		48		8/15/97		29.4		156.21		6.40		3.54		5.54		0.8946597416

		N305		48		8/15/97		48.8		259.28		5.52		3.76		9.74		0.9024719263

		N307		48		8/15/97		31		164.71		6.10		3.76		6.20		0.88101113

		N403		48		8/15/97		63.4		336.86		5.69		3.82		12.88		0.9085497795

		N103		72		8/15/97		42.6		226.34		5.50		3.58		8.10		0.8776536157

		N207		72		8/15/97		32.1		170.55		6.12		3.98		6.79		0.8944003433

		N306		72		8/15/97		58.5		310.82		5.91		3.94		12.24		0.8992738795

		N408		72		8/15/97		79.5		422.40		5.02		3.89		16.44		0.8918659146

		S102		0		8/15/97		38.7		205.62		4.53		2.81		5.79		0.7027737132

		S201		0		8/15/97		22.2		117.95		4.96		2.89		3.41		0.6966604348

		S304		0		8/15/97		30.2		160.46		4.19		3.08		4.94		0.6606259614

		S308		0		8/15/97		33		175.34		4.10		3.06		5.36		0.6017487448

		S203		24		8/15/97		37.8		200.84		4.42		2.80		5.62		0.680185616

		S205		24		8/15/97		52.2		277.35		3.88		2.93		8.12		0.7457434731

		S405		24		8/15/97		44.4		235.91		4.33		2.93		6.92		0.7032225822

		S408		24		8/15/97		48.6		258.22		4.01		3.29		8.50		0.6643945863

		S105		48		8/15/97		54.8		291.16		4.94		3.26		9.50		0.7094563005

		S107		48		8/15/97		47.6		252.91		4.57		3.24		8.20		0.6914279059

		S302		48		8/15/97		36.1		191.81		5.45		3.09		5.93		0.6826514936

		S307		48		8/15/97		43.5		231.12		4.64		3.33		7.69		0.697253069

		S202		72		8/15/97		50		265.66		4.42		3.26		8.66		0.742241829

		S204		72		8/15/97		44		233.78		6.40		3.62		8.46		0.738333933

		S402		72		8/15/97		50.5		268.32		4.92		3.57		9.59		0.7397233983

		S403		72		8/15/97		43.7		232.19		5.00		3.04		7.06		0.703668074

		S103		0		8/15/97		79.5		422.40		4.23		2.40		10.13		0.7889613091

		S106		0		8/15/97		65.5		348.01		4.29		2.51		8.73		0.7731029829

		S208		0		8/15/97		43.7		232.19		4.10		2.49		5.77		0.7856851029

		S406		0		8/15/97		58.1		308.70		3.71		2.22		6.86		0.7956835616

		S108		24		8/15/97		90.2		479.25		4.66		2.68		12.84		0.8101672083

		S206		24		8/15/97		70.6		375.11		4.55		2.65		9.93		0.8252126074

		S401		24		8/15/97		88.9		472.34		3.33		2.37		11.22		0.7588797778

		S404		24		8/15/97		88		467.56		4.23		3.08		14.39		0.7979546683

		S104		48		8/15/97		112.8		599.33		3.93		2.85		17.06		0.8019120728

		S301		48		8/15/97		70.8		376.17		4.96		2.78		10.46		0.8130744829

		S303		48		8/15/97		81.6		433.56		4.44		2.50		10.85		0.821842372

		S407		48		8/15/97		70.9		376.71		5.13		2.87		10.83		0.8266342903

		S101		72		8/15/97		73.8		392.11		5.37		2.80		10.97		0.8230987343

		S207		72		8/15/97		66.5		353.33		5.24		3.01		10.64		0.8244025838

		S305		72		8/15/97		82.6		438.87		5.17		2.93		12.88		0.8411146291

		S306		72		8/15/97		85.5		454.28		4.51		3.28		14.92		0.8300783489





Berm8-22-97

		Plot		Trtmt		Date		Weight		Growth Rate		Chlorophyll		Total Nitrogen		N Uptake		NDVI

		N107		0		8/22/97		3.4		18.06		3.54		2.69		0.49		0.7751443921

		N206		0		8/22/97		4.2		22.32		3.73		2.62		0.59		0.7931734661

		N308		0		8/22/97		3.2		17.00		4.12		2.85		0.48		0.794897953

		N402		0		8/22/97		9		47.82		3.97		2.71		1.30		0.8317258874

		N202		24		8/22/97		7.8		41.44		4.64		2.94		1.22		0.8294301205

		N303		24		8/22/97		6.8		36.13		4.77		3.01		1.09		0.8130552017

		N401		24		8/22/97		6.4		34.00		4.68		3.12		1.06		0.8200736504

		N405		24		8/22/97		8.4		44.63		5.58		3.22		1.44		0.8081173264

		N101		48		8/22/97		6.5		34.54		4.64		3.04		1.05		0.830013489

		N205		48		8/22/97		4.6		24.44		4.61		3.08		0.75		0.8126826297

		N208		48		8/22/97		7		37.19		4.81		3.18		1.18		0.8331001743

		N302		48		8/22/97		10.2		54.19		4.76		3.08		1.67		0.8537682688

		N104		72		8/22/97		6.3		33.47		4.55		2.98		1.00		0.7862524089

		N106		72		8/22/97		4.5		23.91		4.46		3.02		0.72		0.7914041396

		N201		72		8/22/97		5		26.57		5.24		3.36		0.89		0.8452804348

		N301		72		8/22/97		9.9		52.60		4.46		2.91		1.53		0.8390818934

		N102		0		8/22/97		11.3		60.04		4.62		3.03		1.82		0.8701842595

		N108		0		8/22/97		10.8		57.38		4.23		2.81		1.61		0.7521718009

		N204		0		8/22/97		10.5		55.79		3.86		2.68		1.49		0.8844219158

		N404		0		8/22/97		10.6		56.32		4.19		2.72		1.53		0.886656917

		N105		24		8/22/97		10.7		56.85		4.01		2.90		1.65		0.8615770296

		N304		24		8/22/97		16.6		88.20		4.77		2.90		2.56		0.875102123

		N406		24		8/22/97		8.4		44.63		3.91		2.80		1.25		0.8526894713

		N407		24		8/22/97		6.8		36.13		4.29		2.77		1.00		0.8493502651

		N203		48		8/22/97		11.4		60.57		4.31		2.84		1.72		0.8812190678

		N305		48		8/22/97		10.1		53.66		4.72		3.09		1.66		0.8538497809

		N307		48		8/22/97		10.7		56.85		4.70		2.92		1.66		0.8533706525

		N403		48		8/22/97		21.5		114.23		4.76		3.05		3.49		0.8601208946

		N103		72		8/22/97		20.7		109.98		4.74		2.96		3.25		0.8533224624

		N207		72		8/22/97		16.7		88.73		4.53		2.85		2.53		0.84804773

		N306		72		8/22/97		19.2		102.01		4.64		3.04		3.10		0.8410079539

		N408		72		8/22/97		30.6		162.58		4.66		2.99		4.87		0.849970703

		S102		0		8/22/97		9.9		52.60		3.76		3.22		1.69		0.5210077262

		S201		0		8/22/97		5.8		30.82		3.95		3.03		0.93		0.6449864663

		S307		0		8/22/97		8.6		45.69		3.99		3.57		1.63		0.495079335

		S408		0		8/22/97		9.1		48.35		3.58		3.22		1.56		0.5844750963

		S203		24		8/22/97		11.2		59.51		3.99		3.36		2.00		0.5606903836

		S205		24		8/22/97		15.8		83.95		3.84		3.32		2.78		0.5772189461

		S404		24		8/22/97		17		90.32		3.82		3.34		3.02		0.6592958529

		S407		24		8/22/97		21.6		114.76		3.54		3.68		4.23		0.7358885958

		S105		48		8/22/97		9		47.82		4.42		3.72		1.78		0.5274892058

		S107		48		8/22/97		7.2		38.25		4.08		3.40		1.30		0.4855802057

		S302		48		8/22/97		7.5		39.85		4.12		3.76		1.50		0.5664042887

		S306		48		8/22/97		18.3		97.23		3.60		3.83		3.72		0.5995371476

		S202		72		8/22/97		9.4		49.94		4.40		3.88		1.94		0.5082216434

		S204		72		8/22/97		7		37.19		4.53		3.98		1.48		0.5354851723

		S401		72		8/22/97		14		74.38		2.21		2.99		2.22		0.5635493307

		S402		72		8/22/97		11.1		58.98		4.36		4.00		2.36		0.5590249445

		S103		0		8/22/97		14.3		75.98		3.24		2.61		1.98		0.6109915348

		S106		0		8/22/97		9.3		49.41		3.00		2.78		1.37		0.649197162

		S208		0		8/22/97		16.9		89.79		3.30		2.76		2.48		0.6797535981

		S405		0		8/22/97		12.5		66.41		3.33		3.36		2.23		0.6115075981

		S108		24		8/22/97		10.5		55.79		3.75		3.28		1.83		0.6772696049

		S206		24		8/22/97		27.8		147.71		2.96		3.20		4.72		0.572206826

		S308		24		8/22/97		11.5		61.10		3.88		3.00		1.84		0.5798783681

		S403		24		8/22/97		13.1		69.60		3.73		3.88		2.70		0.6150947045

		S104		48		8/22/97		13.9		73.85		4.06		3.48		2.57		0.6348189442

		S301		48		8/22/97		17.8		94.57		3.58		3.34		3.16		0.6299387203

		S303		48		8/22/97		18.4		97.76		3.43		3.18		3.11		0.6060358919

		S406		48		8/22/97		16.5		87.67		2.61		2.70		2.37		0.6494503927

		S101		72		8/22/97		14		74.38		4.01		3.49		2.59		0.6408005385

		S207		72		8/22/97		20.3		107.86		4.01		3.97		4.28		0.6906518498

		S304		72		8/22/97		6.9		36.66		4.23		3.28		1.20		0.6417206684

		S305		72		8/22/97		16.6		88.20		3.82		3.47		3.06		0.7011781822





bent6-4-98

		PLOT		TRT		GRATE		CHL		VISB		VISG		VISR		VISAVG		% N		NDVI		GNDVI

		T101		54		38.640247177		7.807983		7		8		7		7.3		4.39737		0.807864618		0.6364258694

		T102		18		32.6955937651		6.272205		4		6		4		4.7		3.497694		0.7469960245		0.578890824

		T103		30		26.0078586768		7.714338		5		6		4		5.0		4.067769		0.7690738123		0.5995823587

		T104		67		39.3833288534		8.632059		6		8		6		6.7		4.712201		0.801268513		0.6300232899

		T105		30		29.7232670592		7.882899		5		7		6		6.0		3.958829		0.7855236257		0.6135896252

		T106		42		34.1817571181		7.414674		6		8		8		7.3		4.524559		0.7987773903		0.628615616

		T201		6		20.063205265		5.860167		4		6		4		4.7		2.240385		0.7380855937		0.5739163891

		T202		67		38.640247177		8.98791		6		8		8		7.3		4.828881		0.8059334037		0.63715145

		T203		54		33.4386754416		8.05146		6		7		6		6.3		4.41705		0.8016266676		0.6308969824

		T204		67		38.640247177		9.156471		7		8		8		7.7		4.89242		0.8130885544		0.6394290719

		T205		6		21.5493686179		6.290934		3		5		3		3.7		3.662235		0.7326058145		0.5667407896

		T206		54		40.1264105299		8.23875		6		8		7		7.0		4.51888		0.8052906883		0.6347807823

		T301		18		23.7786136474		6.628056		5		7		3		5.0		3.703075		0.7709811928		0.5987939442

		T302		18		24.5216953238		6.721701		4		7		4		5.0		4.152965		0.7688273301		0.597915506

		T303		54		40.1264105299		7.845441		6		8		7		7.0		4.365806		0.8103185841		0.6355334502

		T304		30		23.7786136474		7.620693		5		7		4		5.3		4.438341		0.7882623871		0.6124078547

		T305		30		28.2371037062		7.077552		5		7		5		5.7		3.786419		0.7922238408		0.6159146678

		T306		42		31.9525120886		7.882899		5		8		6		6.3		4.517928		0.7911213027		0.6184582752

		T401		42		29.7232670592		6.852804		6		7		8		7.0		4.491909		0.7973874012		0.6225245372

		T402		18		23.7786136474		6.066186		5		6		7		6.0		3.963142		0.7667182114		0.5922157017

		T403		6		22.2924502944		5.4294		3		5		5		4.3		3.458783		0.7504903203		0.5769623786

		T404		6		22.2924502944		5.878896		4		6		3		4.3		2.691777		0.7456363257		0.577047272

		T405		67		44.5849005888		8.444769		7		8		8		7.7		4.628957		0.8116620309		0.6384054024

		T406		42		36.4110021475		8.088918		6		8		8		7.3		4.510211		0.8031234976		0.6267152291





BerResp&time

																Common (North) Bermuda Growth Rate Response to N over time (98)

				Bermuda

						16-Jul		24-Aug		2-Sep		9-Sep				N Trt		16-Jul		24-Aug		2-Sep		9-Sep		Avg

				Trt		GR		GR		GR		GR				24		27		55		35		57		44

				24		42.3		68.8		51.8		67.7				48		46		107		56		70		70

				24		28.9		53.9		37.3		58.0				72		62		147		73		82		91

				24		13.2		39.6		20.3		46.8				96		101		192		116		110		130

				24		24.3		56.6		32.3		54.7				192		158		301		177		151		197

		Average		24		27.2		54.7		35.4		56.8				288		168		373		188		158		222

				48		60.3		129.6		71.3		80.8				R2		0.906		0.999		0.988		0.988

				48		34.9		79.4		43.8		62.4				Overall average responses

				48		44.5		116.1		54.2		69.3						Common Bermuda

				48		43.6		101.2		53.2		68.7						16-Jul		24-Aug		2-Sep		9-Sep

		Average		48		45.8		106.6		55.6		70.3				Growth R		93.63		195.87		107.41		104.81

				72		62.0		153.3		73.1		81.9				Chlorophyll		8.07		6.37		5.36		5.98

				72		56.3		138.4		66.9		77.8				VisRating		6.07		7.53		6.13		6.11

				72		60.1		135.2		71.1		80.6				% N		3.91		4.26		2.93		3.62

				72		70.4		162.6		82.3		88.1				NDVI		0.85		0.88		0.82		0.80

		Average		72		62.2		147.4		73.4		82.1				GNDVI		0.69		0.72		0.63		0.65

				96		97.7		195.8		111.8		107.7

				96		93.1		192.6		106.8		104.4				Overall responses as a % of maximum

				96		115.5		183.8		131.1		120.6						Common Bermuda

				96		98.2		196.9		112.4		108.1						16-Jul		24-Aug		2-Sep		9-Sep

		Average		96		101.1		192.3		115.5		110.2				Growth R		48		100		55		54

				192		182.8		264.1		204.0		169.2				Chlorophyll		100		79		66		74

				192		157.6		278.4		176.7		151.0				VisRating		81		100		81		81

				192		153.4		348.6		172.1		148.0				% N		92		100		69		85

				192		136.6		313.2		154.0		135.9				NDVI		97		100		93		91

		Average		192		157.6		301.1		176.7		151.0				GNDVI		95		100		88		90

				288		183.7		359.2		205.0		169.9				Est time from 1st fert		7		46		55		62

				288		149.0		345.9		167.4		144.8

				288		149.0		392.1		167.4		144.8

				288		189.8		395.6		211.6		174.3

		Average		288		167.9		373.2		187.8		158.4
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berm9-9-98

																								Average Values

		Plot		Trt		Dry Weight		Growth Rate		Chlorophyll		Vis		Nitrogen		NDVI		GNDVI				Trt		GR		Chl		Vis		N		NDVI		GNDVI						Common				Midfield						Midfield																														C:N ratio of bermudagrass clippings as influenced by N fertilization, 7- 16-98

		N103		24		23		42.3		5.6		4.3		2.639731		0.8065511663		0.5942792418				Common																Trt		GR		Nitrogen		GR		Nitrogen				GR		Trt

		N204		24		15.7		28.9		5.6		3.7		2.669876		0.7718348353		0.5842227323				24		27.2		5.35		4.00		2.72		0.749		0.574				24		42.30		2.64		81.28		2.81				81.284510736		24																										N Rate (kg/ha)				Common		Midfield										Trt		GR(kg/ha/d)		Chl(mg/g)		N (%)		Chl(kg/ha/d)		N Uptake(kg/ha/d)		NDVI		GNDVI		Vis		Common

		N301		24		7.2		13.2		4.4		4.0		2.807941		0.6737542077		0.5376220798				48		45.8		7.04		5.08		3.18		0.823		0.639				24		28.87		2.67		96.36		2.88				96.364442592		24																										24				17		16										24		27.2		5.35		2.72		0.15		0.74		0.749		0.574		4.00

		N406		24		13.2		24.3		5.8		4.0		2.770648		0.7443367817		0.5793055964				72		62.2		7.66		5.67		3.62		0.846		0.668				24		13.24		2.81		87.17		2.81				87.169362192		24																										48				14		16										48		45.8		7.04		3.18		0.32		1.46		0.823		0.639		5.08

		N106		48		32.8		60.3		6.6		5.0		3.011941		0.8341004952		0.6400291959				96		101.1		8.93		6.50		3.76		0.892		0.714				24		24.28		2.77		107.03		2.62				107.030735856		24																										72				12		14										72		62.2		7.66		3.62		0.48		2.25		0.846		0.668		5.67

		N306		48		19		34.9		6.2		5.0		3.334967		0.78863191		0.6146820304				192		157.6		9.35		7.50		4.91		0.911		0.754				48		60.32		3.01		103.90		2.87				103.90440852		48																										96				12		13										96		101.1		8.93		3.76		0.90		3.80		0.892		0.714		6.50

		N402		48		24.2		44.5		7.8		5.7		3.244841		0.8451228747		0.6637450473				288		167.9		10.07		7.67		5.27		0.907		0.761				48		34.94		3.33		131.67		2.95				131.673551328		48																										192				9		11										192		157.6		9.35		4.91		1.47		7.74		0.911		0.754		7.50

		N404		48		23.7		43.6		7.5		4.7		3.14215		0.8242549098		0.6395335096																				48		44.50		3.24		79.08		2.56				79.07769144		48																										288				9		11										288		167.9		10.07		5.27		1.69		8.85		0.907		0.761		7.67		Midfield

		N101		72		33.7		62.0		6.9		6.3		3.507221		0.8420610154		0.6530481001				Midfield																48		43.58		3.14		151.17		2.83				151.167121776		48																																										24		93.0		4.81		2.78		0.45		2.59		0.751		0.580		5.25

		N303		72		30.6		56.3		8.1		6.0		3.502339		0.8521812882		0.6741031978				24		93.0		4.81		5.25		2.78		0.751		0.580				72		61.97		3.51		127.08		3.12				127.076011128		72																																										48		116.5		5.21		2.80		0.61		3.26		0.755		0.578		5.50

		N304		72		32.7		60.1		8.3		5.0		3.618053		0.8522471581		0.6753189979				48		116.5		5.21		5.50		2.80		0.755		0.578				72		56.27		3.50		180.41		3.23				180.407477448		72																																										72		157.7		5.58		3.13		0.88		4.93		0.799		0.627		5.75

		N305		72		38.3		70.4		7.4		5.3		3.870739		0.8368105562		0.668018759				72		157.7		5.58		5.75		3.13		0.799		0.627				72		60.14		3.62		153.56		2.94				153.55784268		72																																										96		173.6		6.16		3.35		1.07		5.81		0.832		0.662		6.08

		N202		96		53.1		97.7		8.2		7.7		3.811084		0.8837698472		0.7095945376				96		173.6		6.16		6.08		3.35		0.832		0.662				72		70.43		3.87		169.74		3.20				169.741184184		72																																										192		250.5		7.12		3.96		1.78		9.92		0.854		0.699		7.50

		N203		96		50.6		93.1		8.9		6.3		3.678745		0.891926488		0.711620509				192		250.5		7.12		7.50		3.96		0.854		0.699				96		97.65		3.81		159.81		3.39				159.810497352		96																																										288		271.5		7.28		4.15		1.98		11.27		0.860		0.715		7.75

		N206		96		62.8		115.5		9.0		5.3		3.762403		0.8955066229		0.7169203142				288		271.5		7.28		7.75		4.15		0.860		0.715				96		93.05		3.68		189.23		3.52				189.234754632		96

		N403		96		53.4		98.2		9.6		6.7		3.778746		0.8961563612		0.7186739452																				96		115.49		3.76		158.16		3.22				158.15538288		96

		N102		192		99.4		182.8		8.0		8.0		4.865827		0.9184652263		0.7575639914				Trt		GR		Chl		Vis		N		NDVI		GNDVI				96		98.20		3.78		187.21		3.26				187.211836944		96

		N104		192		85.7		157.6		9.8		7.3		5.043259		0.9084751139		0.7504926533				Average Percent of Maximum																192		182.80		4.87		233.56		4.07				233.55504216		192

		N105		192		83.4		153.4		9.6		6.7		4.983546		0.9083912178		0.7597364442										Common										192		157.60		5.04		258.38		3.86				258.38175924		192

		N201		192		74.3		136.6		10.0		8.0		4.756718		0.9069778761		0.7494102802				24		16		53		52		52		82		75				192		153.37		4.98		249.92		4.00				249.922285272		192

		N205		288		99.9		183.7		10.6		6.7		5.157722		0.906306206		0.7613749543				48		27		70		66		60		90		84				192		136.64		4.76		260.22		3.91				260.22077532		192

		N302		288		81		149.0		8.8		8.3		5.249038		0.904919632		0.7545120114				72		37		76		74		69		93		88				288		183.72		5.16		248.82		4.30				248.818875624		288

		N401		288		81		149.0		10.6		8.3		5.307856		0.9017165714		0.7556241575				96		60		88		85		71		98		94				288		148.96		5.25		303.81		4.06				303.805456416		288

		N405		288		103.2		189.8		10.3		7.3		5.377623		0.9141818853		0.7731059475				192		94		93		98		93		100		99				288		148.96		5.31		257.65		4.19				257.646152808		288

		Mean		120		50.9125		93.628906173		8.066287125		6.0694444444		3.9122089167		0.8545283436		0.6851057598				288		100		100		100		100		100		100				288		189.79		5.38		275.85		4.04				275.852412		288

		S101		24		44.2		81.3		4.5		5.3		2.809406		0.7139450607		0.553384562										Midfield

		S103		24		52.4		96.4		4.7		5.3		2.883853		0.7725770644		0.5963355416				24		34		66		68		67		87		81				24		27		2.7		93		2.8

		S201		24		47.4		87.2		4.8		5.3		2.807187		0.7480558881		0.5772634848				48		43		72		71		68		88		81				48		46		3.2		117		2.8

		S304		24		58.2		107.0		5.2		5.0		2.624461		0.7706795074		0.5933153317				72		58		77		74		75		93		88				72		62		3.6		158		3.1

		S106		48		56.5		103.9		5.5		6.0		2.873317		0.7520445865		0.5673428893				96		64		85		78		81		97		93				96		101		3.8		174		3.4

		S205		48		71.6		131.7		5.5		5.7		2.951724		0.78099094		0.609131027				192		92		98		97		95		99		98				192		158		4.9		251		4

		S302		48		43		79.1		4.3		4.7		2.559954		0.7011404747		0.534053241				288		100		100		100		100		100		100				288		168		5.3		272		4.2

		S306		48		82.2		151.2		5.5		5.7		2.825872		0.7876304285		0.6015269561

		S102		72		69.1		127.1		5.6		5.7		3.124432		0.7941500192		0.6160222976

		S203		72		98.1		180.4		5.7		5.7		3.233747		0.8234724199		0.6512117099

		S206		72		83.5		153.6		5.7		5.7		2.9403		0.8034056073		0.6171024467

		S301		72		92.3		169.7		5.4		6.0		3.203684		0.773779246		0.6249791707

		S104		96		86.9		159.8		5.6		6.7		3.386426		0.8309211395		0.6589021925

		S202		96		102.9		189.2		6.2		5.7		3.522437		0.8391694236		0.6767423995

		S404		96		86		158.2		6.2		6.0		3.216202		0.836738135		0.6630963133

		S406		96		101.8		187.2		6.6		6.0		3.263988		0.8219950089		0.6494899177

		S204		192		127		233.6		6.7		7.3		4.071582		0.8622351625		0.7004058396

		S305		192		140.5		258.4		7.2		8.0		3.860851		0.848101908		0.6996412734

		S402		192		135.9		249.9		7.3		7.3		3.999394		0.8492527125		0.690088529

		S405		192		141.5		260.2		7.2		7.3		3.907373		0.8566739392		0.7062732595

		S105		288		135.3		248.8		7.2		8.0		4.298539		0.8674716179		0.7206485256

		S303		288		165.2		303.8		7.5		7.7		4.06262		0.8712230189		0.7302298596

		S401		288		140.1		257.6		7.5		7.7		4.194391		0.8543673744		0.7062008305

		S403		288		150		275.9		7.0		7.7		4.041649		0.8481802664		0.7027362447

		Mean		120		96.3166666667		177.127898772		6.026386875		6.3055555556		3.3609745417		0.8086750396		0.6435884935

																						Trt		Vis		NDVI		GNDVI

																														Common

																						24		4.00		0.749		0.574

																						48		5.08		0.823		0.639

																						72		5.67		0.846		0.668

																						96		6.50		0.892		0.714

																						192		7.50		0.911		0.754

																						288		7.67		0.907		0.761		Midfield

																						24		5.25		0.751		0.580

																						48		5.50		0.755		0.578

																						72		5.75		0.799		0.627

																						96		6.08		0.832		0.662

																						192		7.50		0.854		0.699

																						288		7.75		0.860		0.715
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																								Average values

		Plot		Trt		Date		Dry Weight		Growth Rate		Chlorophyll		Vis Avg		Nitrogen		NDVI		GNDVI				Trt		GR (kg/ha/d)		Chl (mg/g)		Vis Avg		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		NDVI		GNDVI						Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI				Date

		N103		24		8/24/98		25.9		68.8		4.661511		5.3333333333		3.03327		0.8252671735		0.6352687088				8-24 harvest																		Common																						Common		24-Aug

		N204		24		8/24/98		20.3		53.9		5.017362		6		3.110216		0.8025153941		0.6285916636				24		54.73		4.84		5.83		3.22		0.26		1.76		0.800		0.626						24		54.73		4.84		3.22		0.26		1.76		5.83		0.800		0.626

		N301		24		8/24/98		14.9		39.6		5.204652		6		3.221802		0.7818626561		0.6115146029				48		106.60		6.01		7.42		3.64		0.64		3.88		0.871		0.696						48		106.60		6.01		3.64		0.64		3.88		7.42		0.871		0.696

		N406		24		8/24/98		21.3		56.6		4.474221		6		3.515284		0.7894319408		0.6284560121				72		147.38		6.60		7.58		4.05		0.97		5.97		0.895		0.727						72		147.38		6.60		4.05		0.97		5.97		7.58		0.895		0.727

		N106		48		8/24/98		48.8		129.6		6.159831		7.3333333333		3.619102		0.8976147755		0.7137407982				96		192.27		7.04		7.92		4.20		1.35		8.08		0.908		0.747						96		192.27		7.04		4.20		1.35		8.08		7.92		0.908		0.747

		N306		48		8/24/98		29.9		79.4		5.541774		7.3333333333		3.820039		0.8465003209		0.6745283241				192		301.06		7.04		8.17		5.08		2.12		15.29		0.915		0.769						192		301.06		7.04		5.08		2.12		15.29		8.17		0.915		0.769

		N402		48		8/24/98		43.7		116.1		6.328392		7.6666666667		3.657419		0.8748775682		0.7059342704				288		373.19		6.69		8.25		5.37		2.50		20.06		0.903		0.755		Midfield				288		373.19		6.69		5.37		2.50		20.06		8.25		0.903		0.755		Midfield

		N404		48		8/24/98		38.1		101.2		6.009999		7.3333333333		3.480257		0.8637303442		0.6905237299				24		219.97		4.84		5.83		3.28		1.07		7.21		0.783		0.631						24		219.97		4.84		3.28		1.07		7.21		5.83		0.783		0.631

		N101		72		8/24/98		57.7		153.3		6.103644		7.3333333333		3.623068		0.8822165561		0.7100925405				48		256.03		4.92		6.58		3.71		1.26		9.50		0.791		0.645						48		256.03		4.92		3.71		1.26		9.50		6.58		0.791		0.645

		N303		72		8/24/98		52.1		138.4		6.721701		7.6666666667		4.127677		0.8960135903		0.7299429926				72		273.77		5.65		7.00		4.08		1.55		11.16		0.821		0.672						72		273.77		5.65		4.08		1.55		11.16		7.00		0.821		0.672

		N304		72		8/24/98		50.9		135.2		6.36585		7.6666666667		4.237931		0.9012908776		0.730591297				96		272.90		5.41		6.92		4.28		1.48		11.68		0.830		0.679						96		272.90		5.41		4.28		1.48		11.68		6.92		0.830		0.679

		N305		72		8/24/98		61.2		162.6		7.189926		7.6666666667		4.224521		0.8994730129		0.7357922779				192		316.54		5.74		6.92		4.37		1.82		13.84		0.798		0.661						192		316.54		5.74		4.37		1.82		13.84		6.92		0.798		0.661

		N202		96		8/24/98		73.7		195.8		7.096281		8		4.072055		0.8936934315		0.7319402158				288		321.12		5.98		6.92		4.66		1.92		14.95		0.793		0.662						288		321.12		5.98		4.66		1.92		14.95		6.92		0.793		0.662

		N203		96		8/24/98		72.5		192.6		7.133739		8		4.215203		0.906721746		0.7469019838				7-16 harvest																		Common				24		27.17		5.35		2.72		0.15		0.74		4.00		0.749		0.574		Common		6-Jul

		N206		96		8/24/98		69.2		183.8		6.440766		7.6666666667		4.287599		0.9238019795		0.7585307272				24		27.17		5.35		4.00		2.72		0.15		0.74		0.749		0.574						48		45.84		7.04		3.18		0.32		1.46		5.08		0.823		0.639

		N403		96		8/24/98		74.1		196.9		7.48959		8		4.240449		0.9092426072		0.7492035445				48		45.84		7.04		5.08		3.18		0.32		1.46		0.823		0.639						72		62.20		7.66		3.62		0.48		2.25		5.67		0.846		0.668

		N102		192		8/24/98		99.4		264.1		6.834075		8		4.960072		0.9057065871		0.7515833725				72		62.20		7.66		5.67		3.62		0.48		2.25		0.846		0.668						96		101.10		8.93		3.76		0.90		3.80		6.50		0.892		0.714

		N104		192		8/24/98		104.8		278.4		7.358487		8.3333333333		5.153243		0.9246059941		0.7835019472				96		101.10		8.93		6.50		3.76		0.90		3.80		0.892		0.714						192		157.60		9.35		4.91		1.47		7.74		7.50		0.911		0.754

		N105		192		8/24/98		131.2		348.6		7.077552		8		5.370677		0.924277356		0.7850126894				192		157.60		9.35		7.50		4.91		1.47		7.74		0.911		0.754						288		167.86		10.07		5.27		1.69		8.85		7.67		0.907		0.761		Midfield

		N201		192		8/24/98		117.9		313.2		6.890262		8.3333333333		4.835394		0.9063699437		0.7547014561				288		167.86		10.07		7.67		5.27		1.69		8.85		0.907		0.761		Midfield				24		92.96		4.81		2.78		0.45		2.59		5.25		0.751		0.580

		N205		288		8/24/98		135.2		359.2		7.283571		8.3333333333		5.688337		0.9257532626		0.7809542454				24		92.96		4.81		5.25		2.78		0.45		2.59		0.751		0.580						48		116.46		5.21		2.80		0.61		3.26		5.50		0.755		0.578

		N302		288		8/24/98		130.2		345.9		6.290934		8.3333333333		5.328771		0.9077834734		0.7570113266				48		116.46		5.21		5.50		2.80		0.61		3.26		0.755		0.578						72		157.70		5.58		3.13		0.88		4.93		5.75		0.799		0.627

		N401		288		8/24/98		147.6		392.1		6.871533		8.3333333333		5.208335		0.881905115		0.7328706234				72		157.70		5.58		5.75		3.13		0.88		4.93		0.799		0.627						96		173.60		6.16		3.35		1.07		5.81		6.08		0.832		0.662

		N405		288		8/24/98		148.9		395.6		6.309663		8		5.272264		0.8950402697		0.7498196817				96		173.60		6.16		6.08		3.35		1.07		5.81		0.832		0.662						192		250.52		7.12		3.96		1.78		9.92		7.50		0.854		0.699

		Average						73.7291666667		195.8721095569		6.3689715		7.5277777778		4.262624375		0.881903999		0.7198753763				192		250.52		7.12		7.50		3.96		1.78		9.92		0.854		0.699						288		271.53		7.28		4.15		1.98		11.27		7.75		0.860		0.715

		S101		24		8/24/98		71.6		190.2156728243		4.886259		5.6666666667		3.296566		0.7753022231		0.6245532889				288		271.53		7.28		7.75		4.15		1.98		11.27		0.860		0.715

		S103		24		8/24/98		89		236.4412692928		4.193286		6		3.284997		0.7804412532		0.6261651349

		S201		24		8/24/98		82.4		218.9074223565		5.354484		6		3.28065		0.7928695534		0.6400584844

		S304		24		8/24/98		88.2		234.3159545126		4.942446		5.6666666667		3.24368		0.7839646069		0.634281526

		S106		48		8/24/98		87.6		232.7219684275		4.642782		6.6666666667		3.566417		0.8021819226		0.6438266866

		S205		48		8/24/98		98.1		260.6167249171		5.504316		6.6666666667		3.808687		0.7697380429		0.6344728262

		S302		48		8/24/98		91.3		242.5515492858		5.073549		6.6666666667		3.76723		0.8010654367		0.6526877964

		S306		48		8/24/98		108.5		288.2458170592		4.455492		6.3333333333		3.698173		0.7903016137		0.6492447995

		S102		72		8/24/98		99		263.0077040448		5.916354		7.3333333333		4.169952		0.8363770555		0.6826078897

		S203		72		8/24/98		112.5		298.87239096		5.953812		6.6666666667		4.041861		0.8194879175		0.6714530983

		S206		72		8/24/98		91.2		242.2858849382		5.504316		7		4.000897		0.7982032495		0.6523541366

		S301		72		8/24/98		109.5		290.9024605344		5.223381		7		4.087326		0.8290743422		0.6818430162

		S104		96		8/24/98		108.2		287.4488240166		5.654148		7.3333333333		4.359014		0.8353818036		0.6827300317

		S202		96		8/24/98		97		257.6944170944		5.073549		7		4.386943		0.8378313531		0.6856296674

		S404		96		8/24/98		113.3		300.9977057402		5.335755		6.6666666667		4.243983		0.8176553038		0.6731040778

		S406		96		8/24/98		92.4		245.4738571085		5.560503		6.6666666667		4.129654		0.8277074166		0.6748972098

		S204		192		8/24/98		120.7		320.6568674566		5.99127		7		3.875268		0.8443414551		0.6899557305

		S305		192		8/24/98		128.3		340.8473578682		5.466858		6.6666666667		4.424003		0.766739143		0.6410339543

		S402		192		8/24/98		107.3		285.057844889		5.597961		7.3333333333		4.754305		0.8089197575		0.6702179716

		S405		192		8/24/98		120.3		319.5942100666		5.916354		6.6666666667		4.434333		0.7700265302		0.6431429698

		S105		288		8/24/98		118.4		314.5465874637		5.99127		7		4.032547		0.795838809		0.6658125519

		S303		288		8/24/98		133.7		355.1932326342		6.253476		6.6666666667		4.896985		0.8218801115		0.6790342098

		S401		288		8/24/98		108.7		288.7771457542		6.440766		7		4.687893		0.7804596153		0.6525446326

		S403		288		8/24/98		122.7		325.970154407		5.223381		7		5.004335		0.774844155		0.6503808337
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Combined bermudagrasses and July and August evaluations.
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Combined bermudagrasses and July and August evaluations.
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Combined bermudagrasses and July and August evaluations.
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Combined bermudagrasses and July and August evaluations.
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Combined bermudagrasses and July and August evaluations.
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		Plot		Trt		Dry Weight		Growth Rate		Chlorophyll		Vis		Nitrogen		NDVI		GNDVI				Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI

																																								Common		2-Sep

		N103		24		26		51.8		4.1		4.3		2.21194		0.7957108613		0.5755126856				24		35.4		4.58		2.05		0.16		0.73		4.00		0.79		0.59

		N204		24		18.7		37.3		4.6		3.7		1.740602		0.803383552		0.5949469923				48		55.6		5.11		2.54		0.28		1.41		5.08		0.81		0.62

		N301		24		10.2		20.3		4.6		4.0		2.07184		0.7700810018		0.577376733				72		73.4		5.16		2.82		0.38		2.07		5.83		0.81		0.62

		N406		24		16.2		32.3		5.0		4.0		2.172577		0.8010972755		0.6025004205				96		115.5		5.33		2.78		0.62		3.21		6.92		0.82		0.63

		N106		48		35.8		71.3		5.3		5.0		2.654216		0.8137638996		0.6223707708				192		176.7		5.61		3.32		0.99		5.86		7.33		0.84		0.66

		N306		48		22		43.8		5.0		4.7		2.314468		0.8118147959		0.6339801191				288		187.8		6.39		4.09		1.20		7.68		7.58		0.84		0.67		Midfield

		N402		48		27.2		54.2		5.4		6.0		2.615105		0.8014273705		0.6034616304				24		95.4		4.48		3.02		0.43		2.88		5.33		0.62		0.53

		N404		48		26.7		53.2		4.7		4.7		2.589016		0.8171518925		0.6070133809				48		114.5		4.20		3.18		0.48		3.64		5.58		0.65		0.53

		N101		72		36.7		73.1		5.2		6.3		2.560661		0.8045230597		0.6103521558				72		148.0		4.95		3.24		0.73		4.80		6.00		0.68		0.54

		N303		72		33.6		66.9		5.1		6.0		2.709862		0.8151774713		0.630766242				96		160.9		4.98		3.35		0.80		5.40		6.08		0.69		0.55

		N304		72		35.7		71.1		5.0		5.0		3.087906		0.8137428339		0.6210396794				192		223.4		5.19		4.05		1.16		9.05		7.50		0.70		0.59

		N305		72		41.3		82.3		5.4		6.0		2.934278		0.8194423423		0.6348848346				288		240.5		5.52		4.38		1.33		10.54		7.67		0.72		0.60

		N202		96		56.1		111.8		5.5		7.7		2.957784		0.8157758948		0.6418248773

		N203		96		53.6		106.8		5.3		6.7		2.738256		0.8199480466		0.6399576743

		N206		96		65.8		131.1		5.4		6.0		2.503996		0.8293851433		0.6269607337

		N403		96		56.4		112.4		5.1		7.3		2.920662		0.8239704348		0.6310403259

		N102		192		102.4		204.0		6.0		7.7		3.256107		0.8428899848		0.6634070061

		N104		192		88.7		176.7		5.9		7.0		3.228729		0.8415280391		0.6427178014

		N105		192		86.4		172.1		5.2		7.0		3.506344		0.832242629		0.6607834064

		N201		192		77.3		154.0		5.4		7.7		3.278576		0.8297112458		0.6582654627

		N205		288		102.9		205.0		6.1		6.7		3.810636		0.845782708		0.6830373713

		N302		288		84		167.4		7.2		8.0		4.186631		0.8353720908		0.6601530995

		N401		288		84		167.4		5.9		8.3		4.080164		0.8591868957		0.6659072254

		N405		288		106.2		211.6		6.4		7.3		4.28563		0.8361096351		0.6525012577

		Average						107.4		5.4		6.1		2.9		0.8		0.6

		S101		24		48.15		85.9		4.3		5.3		3.021075		0.6174211294		0.5293900487

		S103		24		54.3		98.2		4.6		5.3		2.737294		0.6404714956		0.5169963541

		S201		24		50.55		90.7		4.3		5.3		3.033107		0.6019676524		0.5374477198

		S304		24		58.65		106.8		4.7		5.3		3.275053		0.6363350835		0.5440446408

		S106		48		57.375		104.3		3.8		6.0		3.169989		0.6775527305		0.5080385713

		S205		48		68.7		126.9		4.3		6.0		3.14936		0.6247906624		0.5196889967

		S302		48		47.25		84.1		4.4		4.7		3.261201		0.6576583203		0.553203857

		S306		48		76.65		142.7		4.3		5.7		3.137298		0.6511960908		0.5306670471

		S102		72		66.825		123.1		5.0		6.0		3.224838		0.6860882749		0.5479188455

		S203		72		88.575		166.5		5.0		5.7		3.377752		0.6822953449		0.5425572314

		S206		72		77.625		144.6		4.4		5.7		2.998315		0.6753399854		0.5161425889

		S301		72		84.225		157.8		5.5		6.7		3.370401		0.6925947219		0.5602913183

		S104		96		80.175		149.7		4.8		6.7		3.348444		0.6899524485		0.5414940747

		S202		96		92.175		173.6		4.9		5.7		3.127914		0.6879185486		0.5711742322

		S404		96		79.5		148.4		5.2		5.7		3.540277		0.6917880513		0.559284193

		S406		96		91.35		172.0		4.9		6.3		3.393095		0.6710744783		0.5412584402

		S204		192		110.25		209.6		5.0		7.3		4.010351		0.6980334393		0.585231426

		S305		192		120.375		229.8		5.0		8.0		3.854496		0.6982961195		0.5877712181

		S402		192		116.925		222.9		5.4		7.3		4.384551		0.7070640768		0.5856025961

		S405		192		121.125		231.3		5.4		7.3		3.960639		0.7125098863		0.5922150291

		S105		288		116.475		222.0		5.0		7.7		4.948441		0.7212522959		0.5824767091

		S303		288		138.9		266.7		5.3		7.7		4.131261		0.7219000146		0.6109884024

		S401		288		120.075		229.2		6.0		7.7		4.207071		0.7245746596		0.6042598694

		S403		288		127.5		244.0		5.8		7.7		4.241421		0.7185376855		0.59911383
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		Plot		Trt		Dry Weight		Growth Rate		Chlorophyll		Vis		Nitrogen		NDVI		GNDVI				Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI														Date

		N103		24		34.0		67.7		4.1		5.0		2.36		0.74		0.62																						Common		9-Sep								Common		9-Sep

		N204		24		29.1		58.0		5.3		3.3		2.71		0.76		0.62				24		56.8		4.88		2.49		0.28		1.41		4.17		0.751		0.617

		N301		24		23.5		46.8		4.9		4.3		2.58		0.79		0.61				48		70.3		5.41		3.06		0.38		2.15		5.17		0.792		0.625

		N406		24		27.5		54.7		5.1		4.0		2.32		0.72		0.61				72		82.1		6.03		3.10		0.50		2.54		5.42		0.802		0.648

		N106		48		40.5		80.8		4.8		5.3		2.96		0.80		0.62				96		110.2		6.28		3.67		0.69		4.04		7.08		0.807		0.657

		N306		48		31.3		62.4		5.8		4.7		2.96		0.79		0.62				192		151.0		7.08		4.50		1.07		6.80		7.42		0.831		0.664

		N402		48		34.8		69.3		5.6		5.7		3.07		0.79		0.64				288		158.4		6.23		4.89		0.99		7.74		7.42		0.832		0.682		Midfield										Midfield

		N404		48		34.5		68.7		5.3		5.0		3.25		0.79		0.62				24		109.4		5.34		3.61		0.58		3.94		5.17		0.691		0.573

		N101		72		41.1		81.9		5.9		6.0		2.65		0.80		0.65				48		124.1		6.08		4.04		0.76		5.01		6.00		0.718		0.598

		N303		72		39.1		77.8		6.4		5.3		3.09		0.79		0.65				72		149.9		6.15		4.09		0.92		6.12		6.25		0.736		0.597

		N304		72		40.5		80.6		5.8		4.3		3.45		0.81		0.62				96		159.8		6.60		4.53		1.05		7.24		6.17		0.744		0.607

		N305		72		44.2		88.1		6.0		6.0		3.20		0.80		0.66				192		207.9		6.45		4.70		1.34		9.77		7.17		0.752		0.621

		N202		96		54.1		107.7		6.9		7.7		3.59		0.81		0.66				288		221.0		6.67		4.63		1.48		10.24		7.25		0.783		0.632

		N203		96		52.4		104.4		6.2		7.0		3.61		0.81		0.66

		N206		96		60.5		120.6		6.2		6.0		3.43		0.80		0.65

		N403		96		54.3		108.1		5.9		7.7		4.03		0.81		0.65

		N102		192		84.9		169.2		6.5		7.3		4.60		0.84		0.66

		N104		192		75.8		151.0		6.7		7.0		4.37		0.83		0.67

		N105		192		74.3		148.0		6.9		7.3		4.42		0.83		0.66

		N201		192		68.2		135.9		8.3		8.0		4.64		0.82		0.66

		N205		288		85.3		169.9		6.3		6.7		4.87		0.84		0.68

		N302		288		72.7		144.8		5.9		8.0		5.04		0.83		0.68

		N401		288		72.7		144.8		6.0		8.0		4.95		0.82		0.68

		N405		288		87.5		174.3		6.7		7.0		4.68		0.83		0.68

		Average						104.8		6.0		6.1		3.6		0.8		0.6

		S101		24		56.3		102.1		5.3		5.0		3.59		0.67		0.57

		S103		24		61.0		111.5		5.2		5.0		3.54		0.71		0.58

		S201		24		58.1		105.8		5.1		5.3		3.44		0.71		0.57

		S304		24		64.3		118.2		5.7		5.3		3.85		0.68		0.57

		S106		48		63.4		116.2		5.9		6.0		3.98		0.71		0.60

		S205		48		72.1		133.6		5.9		6.3		3.87		0.72		0.59

		S302		48		55.6		100.7		6.0		5.3		4.16		0.72		0.60

		S306		48		78.2		145.8		6.5		6.3		4.15		0.72		0.61

		S102		72		70.6		130.7		6.6		6.3		4.19		0.74		0.59

		S203		72		87.4		164.1		6.0		6.0		4.06		0.74		0.59

		S206		72		78.9		147.3		6.1		6.0		3.95		0.74		0.60

		S301		72		84.0		157.4		6.0		6.7		4.15		0.73		0.60

		S104		96		80.9		151.2		6.3		6.7		4.57		0.75		0.61

		S202		96		90.1		169.6		6.2		6.3		4.25		0.74		0.60

		S404		96		80.4		150.1		7.1		5.7		4.79		0.74		0.60

		S406		96		89.5		168.3		6.8		6.0		4.51		0.74		0.61

		S204		192		104.0		197.3		5.9		7.3		4.59		0.75		0.62

		S305		192		111.8		212.8		5.9		7.0		4.56		0.75		0.62

		S402		192		109.2		207.5		7.0		7.3		4.89		0.76		0.63

		S405		192		112.4		213.9		7.0		7.0		4.76		0.74		0.62

		S105		288		108.8		206.8		6.2		6.7		4.50		0.78		0.63

		S303		288		126.1		241.2		6.5		7.0		4.67		0.78		0.62

		S401		288		111.6		212.3		7.1		7.7		4.56		0.78		0.64

		S403		288		117.3		223.7		6.9		7.7		4.79		0.79		0.64





		PLOT		TRT		GRATE		CHL		VISAVG		% N		NDVI		GNDVI

		T201		6		9.77739048		7.9297215		4.0		4.405367		0.8186403722		0.6480911012

		T205		6		10.9506773376		7.86417		4.0		3.754891		0.802968683		0.6382505506

		T403		6		10.1684860992		7.040094		5.3		4.011062		0.8123100274		0.639247594

		T404		6		11.3417729568		7.283571		4.7		4.140804		0.8174629677		0.6447068209

		T102		18		12.5150598144		8.42604		5.3		4.631083		0.844148076		0.6743511167

		T301		18		14.4705379104		9.081555		6.0		4.730656		0.8520849052		0.6814569742

		T302		18		16.4260160064		8.98791		5.3		4.812533		0.8559726137		0.68638316

		T402		18		17.2082072448		8.8661715		6.3		4.693752		0.8621359373		0.6890233592

		T103		30		19.1636853408		9.2032935		6.3		5.350399		0.8756402057		0.7084072102

		T105		30		22.6835459136		8.8849005		6.3		5.429572		0.880323529		0.7128384991

		T304		30		26.9855977248		10.205295		6.3		5.262616		0.8778806256		0.7079856294

		T305		30		21.1191634368		9.6340605		6.3		5.097546		0.8732659347		0.6994309763

		T106		42		37.9362750624		10.4581365		7.7		5.51382		0.8950218285		0.7279191556

		T306		42		42.2383268736		10.710978		7.7		5.746273		0.8887341935		0.7214081906

		T401		42		25.0301196288		10.261482		8.0		5.360375		0.8900159189		0.7223260168

		T406		42		42.2383268736		10.804623		7.7		5.413496		0.8914270394		0.7209799702

		T101		54		38.3273706816		10.710978		8.0		5.669874		0.8969641512		0.7304660466

		T206		54		50.4513348768		10.9076325		8.0		5.801235		0.8985203569		0.7335364553

		T303		54		41.4561356352		12.190569		7.7		5.76464		0.8964260702		0.7291796774

		T203		54		43.4116137312		10.842081		7.3		5.88551		0.8968311806		0.7321502085

		T104		67		53.5800998304		11.5818765		8.0		6.2258		0.9035888531		0.7386974342

		T202		67		59.0554384992		11.9939145		8.3		6.131586		0.9036414314		0.7346944741

		T204		67		62.575299072		11.141745		8.3		5.850599		0.9060525112		0.739448749

		T405		67		66.8773508832		10.9076325		8.0		5.769003		0.8984666485		0.7317880078





		

				Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI				Date				Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI				Date						Trt		GR (kg/ha/d)		Chl (mg/g)		N (%)		Chl (g/ha/d)		N uptake (kg/ha/d)		Vis Avg		NDVI		GNDVI				Date

																						Common		6-Jul																						Common		6-Jul																								Common		7/6 E1

				24		27.17		5.35		2.72		0.15		0.74		4.00		0.749		0.574								24		27.17		5.35		2.72		0.15		0.74		4.00		0.749		0.574										24		27.17		5.35		2.72		0.15		0.74		4.00		0.749		0.574

				48		45.84		7.04		3.18		0.32		1.46		5.08		0.823		0.639								48		45.84		7.04		3.18		0.32		1.46		5.08		0.823		0.639										48		45.84		7.04		3.18		0.32		1.46		5.08		0.823		0.639

				72		62.20		7.66		3.62		0.48		2.25		5.67		0.846		0.668								72		62.20		7.66		3.62		0.48		2.25		5.67		0.846		0.668										72		62.20		7.66		3.62		0.48		2.25		5.67		0.846		0.668

				96		101.10		8.93		3.76		0.90		3.80		6.50		0.892		0.714								96		101.10		8.93		3.76		0.90		3.80		6.50		0.892		0.714										96		101.10		8.93		3.76		0.90		3.80		6.50		0.892		0.714

				192		157.60		9.35		4.91		1.47		7.74		7.50		0.911		0.754								192		157.60		9.35		4.91		1.47		7.74		7.50		0.911		0.754										192		157.60		9.35		4.91		1.47		7.74		7.50		0.911		0.754

				288		167.86		10.07		5.27		1.69		8.85		7.67		0.907		0.761		Midfield						288		167.86		10.07		5.27		1.69		8.85		7.67		0.907		0.761		Midfield								288		167.86		10.07		5.27		1.69		8.85		7.67		0.907		0.761		Midfield

				24		92.96		4.81		2.78		0.45		2.59		5.25		0.751		0.580								24		92.96		4.81		2.78		0.45		2.59		5.25		0.751		0.580										24		92.96		4.81		2.78		0.45		2.59		5.25		0.751		0.580

				48		116.46		5.21		2.80		0.61		3.26		5.50		0.755		0.578								48		116.46		5.21		2.80		0.61		3.26		5.50		0.755		0.578										48		116.46		5.21		2.80		0.61		3.26		5.50		0.755		0.578

				72		157.70		5.58		3.13		0.88		4.93		5.75		0.799		0.627								72		157.70		5.58		3.13		0.88		4.93		5.75		0.799		0.627										72		157.70		5.58		3.13		0.88		4.93		5.75		0.799		0.627

				96		173.60		6.16		3.35		1.07		5.81		6.08		0.832		0.662								96		173.60		6.16		3.35		1.07		5.81		6.08		0.832		0.662										96		173.60		6.16		3.35		1.07		5.81		6.08		0.832		0.662

				192		250.52		7.12		3.96		1.78		9.92		7.50		0.854		0.699								192		250.52		7.12		3.96		1.78		9.92		7.50		0.854		0.699										192		250.52		7.12		3.96		1.78		9.92		7.50		0.854		0.699

				288		271.53		7.28		4.15		1.98		11.27		7.75		0.860		0.715		Common		24-Aug				288		271.53		7.28		4.15		1.98		11.27		7.75		0.860		0.715		Common		24-Aug						288		271.53		7.28		4.15		1.98		11.27		7.75		0.860		0.715		Common		8/24 E2

				24		54.73		4.84		3.22		0.26		1.76		5.83		0.800		0.626								24		54.73		4.84		3.22		0.26		1.76		5.83		0.800		0.626										24		54.73		4.84		3.22		0.26		1.76		5.83		0.800		0.626

				48		106.60		6.01		3.64		0.64		3.88		7.42		0.871		0.696								48		106.60		6.01		3.64		0.64		3.88		7.42		0.871		0.696										48		106.60		6.01		3.64		0.64		3.88		7.42		0.871		0.696

				72		147.38		6.60		4.05		0.97		5.97		7.58		0.895		0.727								72		147.38		6.60		4.05		0.97		5.97		7.58		0.895		0.727										72		147.38		6.60		4.05		0.97		5.97		7.58		0.895		0.727

				96		192.27		7.04		4.20		1.35		8.08		7.92		0.908		0.747								96		192.27		7.04		4.20		1.35		8.08		7.92		0.908		0.747										96		192.27		7.04		4.20		1.35		8.08		7.92		0.908		0.747

				192		301.06		7.04		5.08		2.12		15.29		8.17		0.915		0.769								192		301.06		7.04		5.08		2.12		15.29		8.17		0.915		0.769										192		301.06		7.04		5.08		2.12		15.29		8.17		0.915		0.769

				288		373.19		6.69		5.37		2.50		20.06		8.25		0.903		0.755		Midfield						288		373.19		6.69		5.37		2.50		20.06		8.25		0.903		0.755		Midfield								288		373.19		6.69		5.37		2.50		20.06		8.25		0.903		0.755		Midfield

				24		219.97		4.84		3.28		1.07		7.21		5.83		0.783		0.631								24		219.97		4.84		3.28		1.07		7.21		5.83		0.783		0.631										24		219.97		4.84		3.28		1.07		7.21		5.83		0.783		0.631

				48		256.03		4.92		3.71		1.26		9.50		6.58		0.791		0.645								48		256.03		4.92		3.71		1.26		9.50		6.58		0.791		0.645										48		256.03		4.92		3.71		1.26		9.50		6.58		0.791		0.645

				72		273.77		5.65		4.08		1.55		11.16		7.00		0.821		0.672								72		273.77		5.65		4.08		1.55		11.16		7.00		0.821		0.672										72		273.77		5.65		4.08		1.55		11.16		7.00		0.821		0.672

				96		272.90		5.41		4.28		1.48		11.68		6.92		0.830		0.679								96		272.90		5.41		4.28		1.48		11.68		6.92		0.830		0.679										96		272.90		5.41		4.28		1.48		11.68		6.92		0.830		0.679

				192		316.54		5.74		4.37		1.82		13.84		6.92		0.798		0.661								192		316.54		5.74		4.37		1.82		13.84		6.92		0.798		0.661										192		316.54		5.74		4.37		1.82		13.84		6.92		0.798		0.661

				288		321.12		5.98		4.66		1.92		14.95		6.92		0.793		0.662								288		321.12		5.98		4.66		1.92		14.95		6.92		0.793		0.662		Common		2-Sep						288		321.12		5.98		4.66		1.92		14.95		6.92		0.793		0.662		Common		9/2 E3

																												24		35.4		4.58		2.05		0.16		0.73		4.00		0.79		0.59										24		35.4		4.58		2.05		0.16		0.73		4.00		0.79		0.59

																												48		55.6		5.11		2.54		0.28		1.41		5.08		0.81		0.62										48		55.6		5.11		2.54		0.28		1.41		5.08		0.81		0.62

																												72		73.4		5.16		2.82		0.38		2.07		5.83		0.81		0.62										72		73.4		5.16		2.82		0.38		2.07		5.83		0.81		0.62

																												96		115.5		5.33		2.78		0.62		3.21		6.92		0.82		0.63										96		115.5		5.33		2.78		0.62		3.21		6.92		0.82		0.63

																												192		176.7		5.61		3.32		0.99		5.86		7.33		0.84		0.66										192		176.7		5.61		3.32		0.99		5.86		7.33		0.84		0.66

																												288		187.8		6.39		4.09		1.20		7.68		7.58		0.84		0.67		Midfield								288		187.8		6.39		4.09		1.20		7.68		7.58		0.84		0.67		Midfield

																												24		95.4		4.48		3.02		0.43		2.88		5.33		0.62		0.53										24		95.4		4.48		3.02		0.43		2.88		5.33		0.62		0.53

																												48		114.5		4.20		3.18		0.48		3.64		5.58		0.65		0.53										48		114.5		4.20		3.18		0.48		3.64		5.58		0.65		0.53

																												72		148.0		4.95		3.24		0.73		4.80		6.00		0.68		0.54										72		148.0		4.95		3.24		0.73		4.80		6.00		0.68		0.54

																												96		160.9		4.98		3.35		0.80		5.40		6.08		0.69		0.55										96		160.9		4.98		3.35		0.80		5.40		6.08		0.69		0.55

																												192		223.4		5.19		4.05		1.16		9.05		7.50		0.70		0.59										192		223.4		5.19		4.05		1.16		9.05		7.50		0.70		0.59

																												288		240.5		5.52		4.38		1.33		10.54		7.67		0.72		0.60										288		240.5		5.52		4.38		1.33		10.54		7.67		0.72		0.60		Common		9/9 E4

																																																						24		56.8		4.88		2.49		0.28		1.41		4.17		0.751		0.617

																																																						48		70.3		5.41		3.06		0.38		2.15		5.17		0.792		0.625

																																																						72		82.1		6.03		3.10		0.50		2.54		5.42		0.802		0.648

																																																						96		110.2		6.28		3.67		0.69		4.04		7.08		0.807		0.657

																																																						192		151.0		7.08		4.50		1.07		6.80		7.42		0.831		0.664

																																																						288		158.4		6.23		4.89		0.99		7.74		7.42		0.832		0.682		Midfield

																																																						24		109.4		5.34		3.61		0.58		3.94		5.17		0.691		0.573

																																																						48		124.1		6.08		4.04		0.76		5.01		6.00		0.718		0.598

																																																						72		149.9		6.15		4.09		0.92		6.12		6.25		0.736		0.597

																																																						96		159.8		6.60		4.53		1.05		7.24		6.17		0.744		0.607

																																																						192		207.9		6.45		4.70		1.34		9.77		7.17		0.752		0.621

																																																						288		221.0		6.67		4.63		1.48		10.24		7.25		0.783		0.632
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GR

N %

Chl

N rate (kg/ha)

Tissue N (%) or
Chlorophyll (mg/g)

Growth rate (kg/ha/d)

Combined bermudagrasses and July and August evaluations.

54.7268555891

3.220143

4.8394365

106.5978194424

3.64420425

6.009999

147.3772967867

4.05329925

6.59528025

192.2745715176

4.2038265

7.040094

301.064121827

5.0798465

7.040094

373.1919921787

5.37442675

6.68892525

219.9700797466

3.27647325

4.84411875

256.0340149224

3.71012675

4.91903475

273.7671101194

4.075009

5.64946575

272.9037009899

4.2798985

5.40598875

316.5390700701

4.37197725

5.74311075

321.1217800648

4.65544

5.97722325

27.171462582

2.722049

5.3451195

45.837475794

3.18347475

7.03541175

62.204718906

3.624588

7.66283325

101.099908998

3.7577445

8.92704075

157.603678056

4.9123375

9.3531255

167.856192702

5.27305975

10.074192

92.962262844

2.78122675

4.811343

116.455693266

2.80271675

5.20933425

157.69562886

3.12554075

5.579232

173.603117952

3.34726325

6.15514875

250.519965498

3.9598

7.11969225

271.530724212

4.14929975

7.283571



		4.8394365		4.8394365		4.8394365

		6.009999		6.009999		6.009999

		6.59528025		6.59528025		6.59528025

		7.040094		7.040094		7.040094

		7.040094		7.040094		7.040094

		6.68892525		6.68892525		6.68892525

		4.84411875		4.84411875		4.84411875

		4.91903475		4.91903475		4.91903475

		5.64946575		5.64946575		5.64946575

		5.40598875		5.40598875		5.40598875

		5.74311075		5.74311075		5.74311075

		5.97722325		5.97722325		5.97722325

		5.3451195		5.3451195		5.3451195

		7.03541175		7.03541175		7.03541175

		7.66283325		7.66283325		7.66283325

		8.92704075		8.92704075		8.92704075

		9.3531255		9.3531255		9.3531255

		10.074192		10.074192		10.074192

		4.811343		4.811343		4.811343

		5.20933425		5.20933425		5.20933425

		5.579232		5.579232		5.579232

		6.15514875		6.15514875		6.15514875

		7.11969225		7.11969225		7.11969225

		7.283571		7.283571		7.283571



Combined bermudagrasses and July and August evaluations.

visual

GNDVI

NDVI

Chlorophyll (mg/g)

NDVI or GNDVI

Visual rating

5.8333333333

0.6259577468

0.7997692911

7.4166666667

0.6961817807

0.8706807522

7.5833333333

0.726604777

0.8947485092

7.9166666667

0.7466441178

0.9083649411

8.1666666667

0.7686998663

0.9152399702

8.25

0.7551639693

0.9026205302

5.8333333333

0.6312646085

0.7831444092

6.5833333333

0.6450580271

0.790821754

7

0.6720645352

0.8207856412

6.9166666667

0.6790902467

0.8296439693

6.9166666667

0.6610876566

0.7975067215

6.9166666667

0.661943057

0.7932556727

4

0.5738574126

0.7491192477

5.0833333333

0.6394974458

0.8230275474

5.6666666667

0.6676222637

0.8458250045

6.5

0.7142023265

0.8918398298

7.5

0.7543008423

0.9105773585

7.6666666667

0.7611542677

0.9067810737

5.25

0.58007473

0.7513143802

5.5

0.5780135284

0.7554516074

5.75

0.6273289062

0.7987018231

6.0833333333

0.6620577057

0.8322059268

7.5

0.6991022254

0.8540659305

7.75

0.7149538651

0.8603105694



		54.7268555891		54.7268555891		54.7268555891

		106.5978194424		106.5978194424		106.5978194424

		147.3772967867		147.3772967867		147.3772967867

		192.2745715176		192.2745715176		192.2745715176

		301.064121827		301.064121827		301.064121827

		373.1919921787		373.1919921787		373.1919921787

		219.9700797466		219.9700797466		219.9700797466

		256.0340149224		256.0340149224		256.0340149224

		273.7671101194		273.7671101194		273.7671101194

		272.9037009899		272.9037009899		272.9037009899

		316.5390700701		316.5390700701		316.5390700701

		321.1217800648		321.1217800648		321.1217800648

		27.171462582		27.171462582		27.171462582

		45.837475794		45.837475794		45.837475794

		62.204718906		62.204718906		62.204718906

		101.099908998		101.099908998		101.099908998

		157.603678056		157.603678056		157.603678056

		167.856192702		167.856192702		167.856192702

		92.962262844		92.962262844		92.962262844

		116.455693266		116.455693266		116.455693266

		157.69562886		157.69562886		157.69562886

		173.603117952		173.603117952		173.603117952

		250.519965498		250.519965498		250.519965498

		271.530724212		271.530724212		271.530724212



Combined bermudagrasses and July and August evaluations.

Visual

GNDVI

NDVI

Growth rate (kg/ha/d)

NDVI or GNDVI

Visual rating

5.8333333333

0.6259577468

0.7997692911

7.4166666667

0.6961817807

0.8706807522

7.5833333333

0.726604777

0.8947485092

7.9166666667

0.7466441178

0.9083649411

8.1666666667

0.7686998663

0.9152399702

8.25

0.7551639693

0.9026205302

5.8333333333

0.6312646085

0.7831444092

6.5833333333

0.6450580271

0.790821754

7

0.6720645352

0.8207856412

6.9166666667

0.6790902467

0.8296439693

6.9166666667

0.6610876566

0.7975067215

6.9166666667

0.661943057

0.7932556727

4

0.5738574126

0.7491192477

5.0833333333

0.6394974458

0.8230275474

5.6666666667

0.6676222637

0.8458250045

6.5

0.7142023265

0.8918398298

7.5

0.7543008423

0.9105773585

7.6666666667

0.7611542677

0.9067810737

5.25

0.58007473

0.7513143802

5.5

0.5780135284

0.7554516074

5.75

0.6273289062

0.7987018231

6.0833333333

0.6620577057

0.8322059268

7.5

0.6991022254

0.8540659305

7.75

0.7149538651

0.8603105694



		3.220143		3.220143		3.220143

		3.64420425		3.64420425		3.64420425

		4.05329925		4.05329925		4.05329925

		4.2038265		4.2038265		4.2038265

		5.0798465		5.0798465		5.0798465

		5.37442675		5.37442675		5.37442675

		3.27647325		3.27647325		3.27647325

		3.71012675		3.71012675		3.71012675

		4.075009		4.075009		4.075009

		4.2798985		4.2798985		4.2798985

		4.37197725		4.37197725		4.37197725

		4.65544		4.65544		4.65544

		2.722049		2.722049		2.722049

		3.18347475		3.18347475		3.18347475

		3.624588		3.624588		3.624588

		3.7577445		3.7577445		3.7577445

		4.9123375		4.9123375		4.9123375

		5.27305975		5.27305975		5.27305975

		2.78122675		2.78122675		2.78122675

		2.80271675		2.80271675		2.80271675

		3.12554075		3.12554075		3.12554075

		3.34726325		3.34726325		3.34726325

		3.9598		3.9598		3.9598

		4.14929975		4.14929975		4.14929975



Combined bermudagrasses and July and August evaluations.

Visual

GNDVI

NDVI

Tissue N (%)

NDVI or GNDVI

Visual rating

5.8333333333

0.6259577468

0.7997692911

7.4166666667

0.6961817807

0.8706807522

7.5833333333

0.726604777

0.8947485092

7.9166666667

0.7466441178

0.9083649411

8.1666666667

0.7686998663

0.9152399702

8.25

0.7551639693

0.9026205302

5.8333333333

0.6312646085

0.7831444092

6.5833333333

0.6450580271

0.790821754

7

0.6720645352

0.8207856412

6.9166666667

0.6790902467

0.8296439693

6.9166666667

0.6610876566

0.7975067215

6.9166666667

0.661943057

0.7932556727

4

0.5738574126

0.7491192477

5.0833333333

0.6394974458

0.8230275474

5.6666666667

0.6676222637

0.8458250045

6.5

0.7142023265

0.8918398298

7.5

0.7543008423

0.9105773585

7.6666666667

0.7611542677

0.9067810737

5.25

0.58007473

0.7513143802

5.5

0.5780135284

0.7554516074

5.75

0.6273289062

0.7987018231

6.0833333333

0.6620577057

0.8322059268

7.5

0.6991022254

0.8540659305

7.75

0.7149538651

0.8603105694



		0.2648471425		0.2648471425		0.2648471425

		0.6406527883		0.6406527883		0.6406527883

		0.9719945748		0.9719945748		0.9719945748

		1.3536310573		1.3536310573		1.3536310573

		2.1195197177		2.1195197177		2.1195197177

		2.4962533396		2.4962533396		2.4962533396

		1.0655611877		1.0655611877		1.0655611877

		1.2594402166		1.2594402166		1.2594402166

		1.5466379121		1.5466379121		1.5466379121

		1.4753143374		1.4753143374		1.4753143374

		1.8179189361		1.8179189361		1.8179189361

		1.9194165699		1.9194165699		1.9194165699

		0.1452347145		0.1452347145		0.1452347145

		0.3224855158		0.3224855158		0.3224855158

		0.4766643883		0.4766643883		0.4766643883

		0.9025230074		0.9025230074		0.9025230074

		1.4740869801		1.4740869801		1.4740869801

		1.6910155137		1.6910155137		1.6910155137

		0.4472733326		0.4472733326		0.4472733326

		0.6066566315		0.6066566315		0.6066566315

		0.8798204988		0.8798204988		0.8798204988

		1.0685530145		1.0685530145		1.0685530145

		1.7836250568		1.7836250568		1.7836250568

		1.9777133085		1.9777133085		1.9777133085
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Bermudagrass combined cultivars and dates.
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Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Com E1

Mid E1

Com E2

Mid E2

Com E3

Mid E3

Com E4

Mid E4

Tissue N (%)

NDVI

Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Com E1

Mid E1

Com E2

Mid E2

Com E3

Mid E3

Com E4

Mid E4

N Uptake (kg/ha/d)

GNDVI

Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.
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Bermudagrass chlorophyll content response to N fertilizer.
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Bermudagrass growth rate response to N fertilizer.
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Bermudagrass chlorophyll response to N fertilizer.
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Bermudagrass N uptake response to N fertilizer.
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Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Com E1

Mid E1

Com E2

Mid E2

Com E3

Mid E3

Com E4

Mid E4

Growth rate (kg/ha/d)

GNDVI

Relationship of bermudagrass chlorophyll content and visual rating.
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Relationship of bermudagrass chlorophyll content and visual rating.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Com E1

Mid E1

Com E2

Mid E2

Com E3

Mid E3

Com E4

Mid E4

Growth rate (kg/ha/d)

NDVI

Relationship of bermudagrass chlorophyll content and visual rating.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1063534750.xls
Chart3

		1971

		1972

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



Year

Yield (bu/acre)

y = -0.0869x + 26.708

36.725

27.95

16.54675

26.862

23.26225

16.97025

20.72125

37.675

20.8425

19.5425

27.4975

38.5375

33.365

20.4175

40.3825

30.4925

27.0725

18.09

26.4375

22.655

17.88985

17.15175

11.092675

29.3863178125

18.0136536585

18.8077253811

28.46377378

19.1843905533

41.2587128049

27.5221804268



original data

		YR		REP		TRT		BUAC		GN		GP		GK		SPH		SN		SP		SK		TN		OC		Strawyld		BI

		1971		1		1		31.4		.		.		.		.		.		.		.		.		.		.		.

		1971		1		2		34		.		.		.		.		.		.		.		.		.		.		.

		1971		1		3		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		4		27.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		5		35.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		6		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		1		7		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		8		28.7		.		.		.		.		.		.		.		.		.		.		.

		1971		1		9		30.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		10		30.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		11		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		12		40.5		.		.		.		.		.		.		.		.		.		.		.

		1971		1		13		42.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		14		31.9		.		.		.		.		.		.		.		.		.		.		.

		1971		2		1		33.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		2		36		.		.		.		.		.		.		.		.		.		.		.

		1971		2		3		33.3		.		.		.		.		.		.		.		.		.		.		.

		1971		2		4		35.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		5		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		6		37		.		.		.		.		.		.		.		.		.		.		.

		1971		2		7		38.1		.		.		.		.		.		.		.		.		.		.		.

		1971		2		8		29.2		.		.		.		.		.		.		.		.		.		.		.

		1971		2		9		33.1		.		.		.		.		.		.		.		.		.		.		.

		1971		2		10		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		11		39.5		.		.		.		.		.		.		.		.		.		.		.

		1971		2		12		38.3		.		.		.		.		.		.		.		.		.		.		.

		1971		2		13		34.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		14		38		.		.		.		.		.		.		.		.		.		.		.

		1971		3		1		35.5		.		.		.		.		.		.		.		.		.		.		.

		1971		3		2		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		3		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		4		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		5		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		6		33.7		.		.		.		.		.		.		.		.		.		.		.

		1971		3		7		36.2		.		.		.		.		.		.		.		.		.		.		.

		1971		3		8		34.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		9		36.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		10		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		3		11		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		12		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		13		41.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		14		36.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		1		34.5		.		.		.		.		.		.		.		.		.		.		.

		1971		4		2		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		3		35.1		.		.		.		.		.		.		.		.		.		.		.

		1971		4		4		39.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		5		35.1		.		.		.		.		.		.		.		.		.		.		.

		1971		4		6		38.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		7		40.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		8		30.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		9		28		.		.		.		.		.		.		.		.		.		.		.

		1971		4		10		36.4		.		.		.		.		.		.		.		.		.		.		.

		1971		4		11		29.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		12		40.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		13		34.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		14		31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		1		29.64		.				.		.		.		.		.		.		.		.		.

		1972		1		2		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1972		1		4		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		5		30.85		.		.		.		.		.		.		.		.		.		.		.

		1972		1		6		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		7		25.05		.		.		.		.		.		.		.		.		.		.		.

		1972		1		8		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		1		9		26.86		.		.		.		.		.		.		.		.		.		.		.

		1972		1		10		29.04		.		.		.		.		.		.		.		.		.		.		.

		1972		1		11		27.95		.		.		.		.		.		.		.		.		.		.		.

		1972		1		12		29.89		.		.		.		.		.		.		.		.		.		.		.

		1972		1		13		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		14		26.62		.		.		.		.		.		.		.		.		.		.		.

		1972		2		1		29.52		.		.		.		.		.		.		.		.		.		.		.

		1972		2		2		27.1		.		.		.		.		.		.		.		.		.		.		.

		1972		2		3		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		2		4		26.01		.		.		.		.		.		.		.		.		.		.		.

		1972		2		5		26.14		.		.		.		.		.		.		.		.		.		.		.

		1972		2		6		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		2		7		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		2		8		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		9		21.78		.		.		.		.		.		.		.		.		.		.		.

		1972		2		10		23.59		.		.		.		.		.		.		.		.		.		.		.

		1972		2		11		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		2		12		24.32		.		.		.		.		.		.		.		.		.		.		.

		1972		2		13		21.3		.		.		.		.		.		.		.		.		.		.		.

		1972		2		14		23.84		.		.		.		.		.		.		.		.		.		.		.

		1972		3		1		25.41		.		.		.		.		.		.		.		.		.		.		.

		1972		3		2		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		3		3		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		3		4		23.35		.		.		.		.		.		.		.		.		.		.		.

		1972		3		5		22.51		.		.		.		.		.		.		.		.		.		.		.

		1972		3		6		24.8		.		.		.		.		.		.		.		.		.		.		.

		1972		3		7		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		3		8		28.19		.		.		.		.		.		.		.		.		.		.		.

		1972		3		9		20.69		.		.		.		.		.		.		.		.		.		.		.

		1972		3		10		25.53		.		.		.		.		.		.		.		.		.		.		.

		1972		3		11		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		3		12		21.54		.		.		.		.		.		.		.		.		.		.		.

		1972		3		13		21.3		.		.		.		.		.		.		.		.		.		.		.

		1972		3		14		23.47		.		.		.		.		.		.		.		.		.		.		.

		1972		4		1		27.35		.		.		.		.		.		.		.		.		.		.		.

		1972		4		2		28.56		.		.		.		.		.		.		.		.		.		.		.

		1972		4		3		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		4		4		23.84		.		.		.		.		.		.		.		.		.		.		.

		1972		4		5		20.57		.		.		.		.		.		.		.		.		.		.		.

		1972		4		6		22.14		.		.		.		.		.		.		.		.		.		.		.

		1972		4		7		18.27		.		.		.		.		.		.		.		.		.		.		.

		1972		4		8		24.68		.		.		.		.		.		.		.		.		.		.		.

		1972		4		9		32.67		.		.		.		.		.		.		.		.		.		.		.

		1972		4		10		24.44		.		.		.		.		.		.		.		.		.		.		.

		1972		4		11		31.94		.		.		.		.		.		.		.		.		.		.		.

		1972		4		12		23.72		.		.		.		.		.		.		.		.		.		.		.

		1972		4		13		18.51		.		.		.		.		.		.		.		.		.		.		.

		1972		4		14		27.83		.		.		.		.		.		.		.		.		.		.		.

		1974		1		1		15.972		.		.		.		.		.		.		.		.		.		.		.

		1974		1		2		18.15		.		.		.		.		.		.		.		.		.		.		.

		1974		1		3		27.225		.		.		.		.		.		.		.		.		.		.		.

		1974		1		4		35.574		.		.		.		.		.		.		.		.		.		.		.

		1974		1		5		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		1		6		35.332		.		.		.		.		.		.		.		.		.		.		.

		1974		1		7		30.976		.		.		.		.		.		.		.		.		.		.		.

		1974		1		8		26.378		.		.		.		.		.		.		.		.		.		.		.

		1974		1		9		29.524		.		.		.		.		.		.		.		.		.		.		.

		1974		1		10		37.873		.		.		.		.		.		.		.		.		.		.		.

		1974		1		11		35.695		.		.		.		.		.		.		.		.		.		.		.

		1974		1		12		34.485		.		.		.		.		.		.		.		.		.		.		.

		1974		1		13		35.211		.		.		.		.		.		.		.		.		.		.		.

		1974		1		14		33.396		.		.		.		.		.		.		.		.		.		.		.

		1974		2		1		13.673		.		.		.		.		.		.		.		.		.		.		.

		1974		2		2		14.399		.		.		.		.		.		.		.		.		.		.		.

		1974		2		3		23.716		.		.		.		.		.		.		.		.		.		.		.

		1974		2		4		30.613		.		.		.		.		.		.		.		.		.		.		.

		1974		2		5		32.186		.		.		.		.		.		.		.		.		.		.		.

		1974		2		6		28.798		.		.		.		.		.		.		.		.		.		.		.

		1974		2		7		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		2		8		22.748		.		.		.		.		.		.		.		.		.		.		.

		1974		2		9		34.122		.		.		.		.		.		.		.		.		.		.		.

		1974		2		10		31.823		.		.		.		.		.		.		.		.		.		.		.

		1974		2		11		35.453		.		.		.		.		.		.		.		.		.		.		.

		1974		2		12		31.218		.		.		.		.		.		.		.		.		.		.		.

		1974		2		13		29.161		.		.		.		.		.		.		.		.		.		.		.

		1974		2		14		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		3		1		18.997		.		.		.		.		.		.		.		.		.		.		.

		1974		3		2		15.851		.		.		.		.		.		.		.		.		.		.		.

		1974		3		3		24.079		.		.		.		.		.		.		.		.		.		.		.

		1974		3		4		34.848		.		.		.		.		.		.		.		.		.		.		.

		1974		3		5		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		3		6		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		3		7		26.257		.		.		.		.		.		.		.		.		.		.		.

		1974		3		8		22.748		.		.		.		.		.		.		.		.		.		.		.

		1974		3		9		30.008		.		.		.		.		.		.		.		.		.		.		.

		1974		3		10		35.695		.		.		.		.		.		.		.		.		.		.		.

		1974		3		11		30.855		.		.		.		.		.		.		.		.		.		.		.

		1974		3		12		26.862		.		.		.		.		.		.		.		.		.		.		.

		1974		3		13		25.047		.		.		.		.		.		.		.		.		.		.		.

		1974		3		14		30.25		.		.		.		.		.		.		.		.		.		.		.

		1974		4		1		19.602		.		.		.		.		.		.		.		.		.		.		.

		1974		4		2		17.787		.		.		.		.		.		.		.		.		.		.		.

		1974		4		3		33.154		.		.		.		.		.		.		.		.		.		.		.

		1974		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1974		4		5		26.62		.		.		.		.		.		.		.		.		.		.		.

		1974		4		6		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		4		7		28.193		.		.		.		.		.		.		.		.		.		.		.

		1974		4		8		25.047		.		.		.		.		.		.		.		.		.		.		.

		1974		4		9		33.638		.		.		.		.		.		.		.		.		.		.		.

		1974		4		10		29.524		.		.		.		.		.		.		.		.		.		.		.

		1974		4		11		35.09		.		.		.		.		.		.		.		.		.		.		.

		1974		4		12		30.734		.		.		.		.		.		.		.		.		.		.		.

		1974		4		13		27.104		.		.		.		.		.		.		.		.		.		.		.

		1974		4		14		30.371		.		.		.		.		.		.		.		.		.		.		.

		1975		1		1		23.353		.		.		.		.		.		.		.		.		.		.		.

		1975		1		2		24.442		.		.		.		.		.		.		.		.		.		.		.

		1975		1		3		33.033		.		.		.		.		.		.		.		.		.		.		.

		1975		1		4		34.969		.		.		.		.		.		.		.		.		.		.		.

		1975		1		5		41.624		.		.		.		.		.		.		.		.		.		.		.

		1975		1		6		53.119		.		.		.		.		.		.		.		.		.		.		.

		1975		1		7		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		1		8		49.368		.		.		.		.		.		.		.		.		.		.		.

		1975		1		9		43.681		.		.		.		.		.		.		.		.		.		.		.

		1975		1		10		42.592		.		.		.		.		.		.		.		.		.		.		.

		1975		1		11		49.005		.		.		.		.		.		.		.		.		.		.		.

		1975		1		12		45.254		.		.		.		.		.		.		.		.		.		.		.

		1975		1		13		52.151		.		.		.		.		.		.		.		.		.		.		.

		1975		1		14		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		2		1		27.104		.		.		.		.		.		.		.		.		.		.		.

		1975		2		2		26.136		.		.		.		.		.		.		.		.		.		.		.

		1975		2		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1975		2		4		43.318		.		.		.		.		.		.		.		.		.		.		.

		1975		2		5		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		2		6		52.393		.		.		.		.		.		.		.		.		.		.		.

		1975		2		7		52.514		.		.		.		.		.		.		.		.		.		.		.

		1975		2		8		50.82		.		.		.		.		.		.		.		.		.		.		.

		1975		2		9		45.375		.		.		.		.		.		.		.		.		.		.		.

		1975		2		10		46.101		.		.		.		.		.		.		.		.		.		.		.

		1975		2		11		43.802		.		.		.		.		.		.		.		.		.		.		.

		1975		2		12		49.005		.		.		.		.		.		.		.		.		.		.		.

		1975		2		13		48.4		.		.		.		.		.		.		.		.		.		.		.

		1975		2		14		45.859		.		.		.		.		.		.		.		.		.		.		.

		1975		3		1		31.218		.		.		.		.		.		.		.		.		.		.		.

		1975		3		2		26.741		.		.		.		.		.		.		.		.		.		.		.

		1975		3		3		34.122		.		.		.		.		.		.		.		.		.		.		.

		1975		3		4		38.478		.		.		.		.		.		.		.		.		.		.		.

		1975		3		5		48.763		.		.		.		.		.		.		.		.		.		.		.

		1975		3		6		45.98		.		.		.		.		.		.		.		.		.		.		.

		1975		3		7		49.852		.		.		.		.		.		.		.		.		.		.		.

		1975		3		8		54.087		.		.		.		.		.		.		.		.		.		.		.

		1975		3		9		36.663		.		.		.		.		.		.		.		.		.		.		.

		1975		3		10		47.069		.		.		.		.		.		.		.		.		.		.		.

		1975		3		11		46.827		.		.		.		.		.		.		.		.		.		.		.

		1975		3		12		46.948		.		.		.		.		.		.		.		.		.		.		.

		1975		3		13		44.649		.		.		.		.		.		.		.		.		.		.		.

		1975		3		14		45.012		.		.		.		.		.		.		.		.		.		.		.

		1975		4		1		33.517		.		.		.		.		.		.		.		.		.		.		.

		1975		4		2		30.129		.		.		.		.		.		.		.		.		.		.		.

		1975		4		3		40.898		.		.		.		.		.		.		.		.		.		.		.

		1975		4		4		42.108		.		.		.		.		.		.		.		.		.		.		.

		1975		4		5		50.336		.		.		.		.		.		.		.		.		.		.		.

		1975		4		6		53.603		.		.		.		.		.		.		.		.		.		.		.

		1975		4		7		52.272		.		.		.		.		.		.		.		.		.		.		.

		1975		4		8		50.457		.		.		.		.		.		.		.		.		.		.		.

		1975		4		9		49.731		.		.		.		.		.		.		.		.		.		.		.

		1975		4		10		45.133		.		.		.		.		.		.		.		.		.		.		.

		1975		4		11		47.674		.		.		.		.		.		.		.		.		.		.		.

		1975		4		12		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		4		13		49.731		.		.		.		.		.		.		.		.		.		.		.

		1975		4		14		54.087		.		.		.		.		.		.		.		.		.		.		.

		1976		1		1		21.78		.		.		.		.		.		.		.		.		.		.		.

		1976		1		2		19.239		.		.		.		.		.		.		.		.		.		.		.

		1976		1		3		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		1		4		29.04		.		.		.		.		.		.		.		.		.		.		.

		1976		1		5		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		1		6		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		1		7		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		1		8		34.606		.		.		.		.		.		.		.		.		.		.		.

		1976		1		9		37.026		.		.		.		.		.		.		.		.		.		.		.

		1976		1		10		37.873		.		.		.		.		.		.		.		.		.		.		.

		1976		1		11		42.108		.		.		.		.		.		.		.		.		.		.		.

		1976		1		12		36.905		.		.		.		.		.		.		.		.		.		.		.

		1976		1		13		46.343		.		.		.		.		.		.		.		.		.		.		.

		1976		1		14		40.293		.		.		.		.		.		.		.		.		.		.		.

		1976		2		1		23.474		.		.		.		.		.		.		.		.		.		.		.

		1976		2		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		2		3		25.289		.		.		.		.		.		.		.		.		.		.		.

		1976		2		4		32.065		.		.		.		.		.		.		.		.		.		.		.

		1976		2		5		41.261		.		.		.		.		.		.		.		.		.		.		.

		1976		2		6		46.464		.		.		.		.		.		.		.		.		.		.		.

		1976		2		7		48.884		.		.		.		.		.		.		.		.		.		.		.

		1976		2		8		35.695		.		.		.		.		.		.		.		.		.		.		.

		1976		2		9		42.35		.		.		.		.		.		.		.		.		.		.		.

		1976		2		10		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		2		11		39.446		.		.		.		.		.		.		.		.		.		.		.

		1976		2		12		44.891		.		.		.		.		.		.		.		.		.		.		.

		1976		2		13		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		2		14		45.012		.		.		.		.		.		.		.		.		.		.		.

		1976		3		1		26.136		.		.		.		.		.		.		.		.		.		.		.

		1976		3		2		24.2		.		.		.		.		.		.		.		.		.		.		.

		1976		3		3		29.887		.		.		.		.		.		.		.		.		.		.		.

		1976		3		4		35.816		.		.		.		.		.		.		.		.		.		.		.

		1976		3		5		38.357		.		.		.		.		.		.		.		.		.		.		.

		1976		3		6		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		3		7		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		3		8		44.891		.		.		.		.		.		.		.		.		.		.		.

		1976		3		9		38.115		.		.		.		.		.		.		.		.		.		.		.

		1976		3		10		40.777		.		.		.		.		.		.		.		.		.		.		.

		1976		3		11		39.083		.		.		.		.		.		.		.		.		.		.		.

		1976		3		12		36.3		.		.		.		.		.		.		.		.		.		.		.

		1976		3		13		44.407		.		.		.		.		.		.		.		.		.		.		.

		1976		3		14		39.083		.		.		.		.		.		.		.		.		.		.		.

		1976		4		1		30.371		.		.		.		.		.		.		.		.		.		.		.

		1976		4		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		4		3		30.008		.		.		.		.		.		.		.		.		.		.		.

		1976		4		4		31.339		.		.		.		.		.		.		.		.		.		.		.

		1976		4		5		41.019		.		.		.		.		.		.		.		.		.		.		.

		1976		4		6		45.254		.		.		.		.		.		.		.		.		.		.		.

		1976		4		7		44.407		.		.		.		.		.		.		.		.		.		.		.

		1976		4		8		44.649		.		.		.		.		.		.		.		.		.		.		.

		1976		4		9		40.535		.		.		.		.		.		.		.		.		.		.		.

		1976		4		10		33.154		.		.		.		.		.		.		.		.		.		.		.

		1976		4		11		36.542		.		.		.		.		.		.		.		.		.		.		.

		1976		4		12		38.841		.		.		.		.		.		.		.		.		.		.		.

		1976		4		13		45.617		.		.		.		.		.		.		.		.		.		.		.

		1976		4		14		47.674		.		.		.		.		.		.		.		.		.		.		.

		1977		1		1		14.883		.		.		.		.		.		.		.		.		.		.		.

		1977		1		2		14.641		.		.		.		.		.		.		.		.		.		.		.

		1977		1		3		26.983		.		.		.		.		.		.		.		.		.		.		.

		1977		1		4		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		1		5		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		1		6		29.04		.		.		.		.		.		.		.		.		.		.		.

		1977		1		7		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		1		8		21.054		.		.		.		.		.		.		.		.		.		.		.

		1977		1		9		30.734		.		.		.		.		.		.		.		.		.		.		.

		1977		1		10		34.122		.		.		.		.		.		.		.		.		.		.		.

		1977		1		11		32.428		.		.		.		.		.		.		.		.		.		.		.

		1977		1		12		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		1		13		26.257		.		.		.		.		.		.		.		.		.		.		.

		1977		1		14		31.702		.		.		.		.		.		.		.		.		.		.		.

		1977		2		1		13.552		.		.		.		.		.		.		.		.		.		.		.

		1977		2		2		16.819		.		.		.		.		.		.		.		.		.		.		.

		1977		2		3		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		2		4		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		2		5		28.435		.		.		.		.		.		.		.		.		.		.		.

		1977		2		6		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		2		7		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		2		8		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		2		9		31.097		.		.		.		.		.		.		.		.		.		.		.

		1977		2		10		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		2		11		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		2		12		32.791		.		.		.		.		.		.		.		.		.		.		.

		1977		2		13		31.097		.		.		.		.		.		.		.		.		.		.		.

		1977		2		14		37.026		.		.		.		.		.		.		.		.		.		.		.

		1977		3		1		12.221		.		.		.		.		.		.		.		.		.		.		.

		1977		3		2		15.972		.		.		.		.		.		.		.		.		.		.		.

		1977		3		3		28.677		.		.		.		.		.		.		.		.		.		.		.

		1977		3		4		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		3		5		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		3		6		30.371		.		.		.		.		.		.		.		.		.		.		.

		1977		3		7		29.524		.		.		.		.		.		.		.		.		.		.		.

		1977		3		8		28.919		.		.		.		.		.		.		.		.		.		.		.

		1977		3		9		32.065		.		.		.		.		.		.		.		.		.		.		.

		1977		3		10		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		3		11		31.944		.		.		.		.		.		.		.		.		.		.		.

		1977		3		12		29.161		.		.		.		.		.		.		.		.		.		.		.

		1977		3		13		25.047		.		.		.		.		.		.		.		.		.		.		.

		1977		3		14		32.912		.		.		.		.		.		.		.		.		.		.		.

		1977		4		1		21.78		.		.		.		.		.		.		.		.		.		.		.

		1977		4		2		20.449		.		.		.		.		.		.		.		.		.		.		.

		1977		4		3		27.951		.		.		.		.		.		.		.		.		.		.		.

		1977		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1977		4		5		29.403		.		.		.		.		.		.		.		.		.		.		.

		1977		4		6		27.104		.		.		.		.		.		.		.		.		.		.		.

		1977		4		7		27.467		.		.		.		.		.		.		.		.		.		.		.

		1977		4		8		30.492		.		.		.		.		.		.		.		.		.		.		.

		1977		4		9		33.154		.		.		.		.		.		.		.		.		.		.		.

		1977		4		10		27.104		.		.		.		.		.		.		.		.		.		.		.

		1977		4		11		35.937		.		.		.		.		.		.		.		.		.		.		.

		1977		4		12		28.314		.		.		.		.		.		.		.		.		.		.		.

		1977		4		13		21.175		.		.		.		.		.		.		.		.		.		.		.

		1977		4		14		36.905		.		.		.		.		.		.		.		.		.		.		.

		1978		1		1		19.844		.		.		.		.		.		.		.		.		.		.		.

		1978		1		2		18.271		.		.		.		.		.		.		.		.		.		.		.

		1978		1		3		21.538		.		.		.		.		.		.		.		.		.		.		.

		1978		1		4		30.734		.		.		.		.		.		.		.		.		.		.		.

		1978		1		5		39.083		.		.		.		.		.		.		.		.		.		.		.

		1978		1		6		42.955		.		.		.		.		.		.		.		.		.		.		.

		1978		1		7		42.471		.		.		.		.		.		.		.		.		.		.		.

		1978		1		8		31.702		.		.		.		.		.		.		.		.		.		.		.

		1978		1		9		37.873		.		.		.		.		.		.		.		.		.		.		.

		1978		1		10		42.108		.		.		.		.		.		.		.		.		.		.		.

		1978		1		11		38.357		.		.		.		.		.		.		.		.		.		.		.

		1978		1		12		39.567		.		.		.		.		.		.		.		.		.		.		.

		1978		1		13		44.77		.		.		.		.		.		.		.		.		.		.		.

		1978		1		14		35.695		.		.		.		.		.		.		.		.		.		.		.

		1978		2		1		19.239		.		.		.		.		.		.		.		.		.		.		.

		1978		2		2		21.296		.		.		.		.		.		.		.		.		.		.		.

		1978		2		3		24.684		.		.		.		.		.		.		.		.		.		.		.

		1978		2		4		34.243		.		.		.		.		.		.		.		.		.		.		.

		1978		2		5		38.962		.		.		.		.		.		.		.		.		.		.		.

		1978		2		6		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		2		7		50.699		.		.		.		.		.		.		.		.		.		.		.

		1978		2		8		36.421		.		.		.		.		.		.		.		.		.		.		.

		1978		2		9		42.229		.		.		.		.		.		.		.		.		.		.		.

		1978		2		10		42.35		.		.		.		.		.		.		.		.		.		.		.

		1978		2		11		39.688		.		.		.		.		.		.		.		.		.		.		.

		1978		2		12		43.802		.		.		.		.		.		.		.		.		.		.		.

		1978		2		13		51.304		.		.		.		.		.		.		.		.		.		.		.

		1978		2		14		37.752		.		.		.		.		.		.		.		.		.		.		.

		1978		3		1		20.328		.		.		.		.		.		.		.		.		.		.		.

		1978		3		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		3		3		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		3		4		34.485		.		.		.		.		.		.		.		.		.		.		.

		1978		3		5		36.542		.		.		.		.		.		.		.		.		.		.		.

		1978		3		6		45.496		.		.		.		.		.		.		.		.		.		.		.

		1978		3		7		14.52		.		.		.		.		.		.		.		.		.		.		.

		1978		3		8		40.172		.		.		.		.		.		.		.		.		.		.		.

		1978		3		9		21.175		.		.		.		.		.		.		.		.		.		.		.

		1978		3		10		37.389		.		.		.		.		.		.		.		.		.		.		.

		1978		3		11		38.478		.		.		.		.		.		.		.		.		.		.		.

		1978		3		12		38.115		.		.		.		.		.		.		.		.		.		.		.

		1978		3		13		45.859		.		.		.		.		.		.		.		.		.		.		.

		1978		3		14		39.325		.		.		.		.		.		.		.		.		.		.		.

		1978		4		1		23.474		.		.		.		.		.		.		.		.		.		.		.

		1978		4		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		4		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1978		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1978		4		5		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		4		6		44.77		.		.		.		.		.		.		.		.		.		.		.

		1978		4		7		46.585		.		.		.		.		.		.		.		.		.		.		.

		1978		4		8		41.382		.		.		.		.		.		.		.		.		.		.		.

		1978		4		9		38.236		.		.		.		.		.		.		.		.		.		.		.

		1978		4		10		36.663		.		.		.		.		.		.		.		.		.		.		.

		1978		4		11		41.624		.		.		.		.		.		.		.		.		.		.		.

		1978		4		12		39.567		.		.		.		.		.		.		.		.		.		.		.

		1978		4		13		47.674		.		.		.		.		.		.		.		.		.		.		.

		1978		4		14		42.35		.		.		.		.		.		.		.		.		.		.		.

		1979		1		1		38.22		2.68		.		.		.		.		.		.		.		.		.		.

		1979		1		2		25.48		1.8		.		.		.		.		.		.		.		.		.		.

		1979		1		3		43.68		2.27		.		.		.		.		.		.		.		.		.		.

		1979		1		4		29.48		1.64		.		.		.		.		.		.		.		.		.		.

		1979		1		5		29.12		1.75		.		.		.		.		.		.		.		.		.		.

		1979		1		6		45.5		1.89		.		.		.		.		.		.		.		.		.		.

		1979		1		7		31.85		1.73		.		.		.		.		.		.		.		.		.		.

		1979		1		8		37.49		1.79		.		.		.		.		.		.		.		.		.		.

		1979		1		9		47.32		2.05		.		.		.		.		.		.		.		.		.		.

		1979		1		10		21.48		1.75		.		.		.		.		.		.		.		.		.		.

		1979		1		11		19.66		1.87		.		.		.		.		.		.		.		.		.		.

		1979		1		12		27.12		1.79		.		.		.		.		.		.		.		.		.		.

		1979		1		13		50.96		2.22		.		.		.		.		.		.		.		.		.		.

		1979		1		14		44.59		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		1		45.68		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		2		41.68		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		3		45.5		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		4		47.32		1.91		.		.		.		.		.		.		.		.		.		.

		1979		2		5		42.41		2.15		.		.		.		.		.		.		.		.		.		.

		1979		2		6		41.13		1.81		.		.		.		.		.		.		.		.		.		.

		1979		2		7		40.4		2.14		.		.		.		.		.		.		.		.		.		.

		1979		2		8		40.4		1.84		.		.		.		.		.		.		.		.		.		.

		1979		2		9		47.32		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		10		45.5		1.86		.		.		.		.		.		.		.		.		.		.

		1979		2		11		46.41		1.96		.		.		.		.		.		.		.		.		.		.

		1979		2		12		32.76		1.8		.		.		.		.		.		.		.		.		.		.

		1979		2		13		22.2		1.75		.		.		.		.		.		.		.		.		.		.

		1979		2		14		42.77		1.75		.		.		.		.		.		.		.		.		.		.

		1979		3		1		38.4		1.76		.		.		.		.		.		.		.		.		.		.

		1979		3		2		42.04		1.83		.		.		.		.		.		.		.		.		.		.

		1979		3		3		43.13		1.94		.		.		.		.		.		.		.		.		.		.

		1979		3		4		44.95		1.83		.		.		.		.		.		.		.		.		.		.

		1979		3		5		40.22		2.35		.		.		.		.		.		.		.		.		.		.

		1979		3		6		38.22		1.63		.		.		.		.		.		.		.		.		.		.

		1979		3		7		43.13		2.05		.		.		.		.		.		.		.		.		.		.

		1979		3		8		18.38		1.82		.		.		.		.		.		.		.		.		.		.

		1979		3		9		43.86		1.94		.		.		.		.		.		.		.		.		.		.

		1979		3		10		41.68		1.93		.		.		.		.		.		.		.		.		.		.

		1979		3		11		43.13		1.78		.		.		.		.		.		.		.		.		.		.

		1979		3		12		23.84		1.76		.		.		.		.		.		.		.		.		.		.

		1979		3		13		41.31		1.99		.		.		.		.		.		.		.		.		.		.

		1979		3		14		51.87		2.26		.		.		.		.		.		.		.		.		.		.

		1979		4		1		46.41		1.82		.		.		.		.		.		.		.		.		.		.

		1979		4		2		41.5		1.94		.		.		.		.		.		.		.		.		.		.

		1979		4		3		46.41		2.01		.		.		.		.		.		.		.		.		.		.

		1979		4		4		21.48		1.82		.		.		.		.		.		.		.		.		.		.

		1979		4		5		41.68		1.78		.		.		.		.		.		.		.		.		.		.

		1979		4		6		43.86		1.75		.		.		.		.		.		.		.		.		.		.

		1979		4		7		42.95		1.74		.		.		.		.		.		.		.		.		.		.

		1979		4		8		46.41		1.99		.		.		.		.		.		.		.		.		.		.

		1979		4		9		45.68		1.77		.		.		.		.		.		.		.		.		.		.

		1979		4		10		22.39		1.68		.		.		.		.		.		.		.		.		.		.

		1979		4		11		45.14		2.62		.		.		.		.		.		.		.		.		.		.

		1979		4		12		44.23		1.84		.		.		.		.		.		.		.		.		.		.

		1979		4		13		44.59		1.96		.		.		.		.		.		.		.		.		.		.

		1979		4		14		44.23		2.05		.		.		.		.		.		.		.		.		.		.

		1980		1		1		15.37		1.83		5054		4900		5.9		13		86		539		.		.		.		6.7

		1980		1		2		20.57		1.86		4774		4753		5.6		9		93		801		.		.		.		6.8

		1980		1		3		25.77		1.77		4494		4669		5.8		11		107		702		.		.		.		6.8

		1980		1		4		34.85		1.81		4676		4550		5.8		9		120		752		.		.		.		6.8

		1980		1		5		49.85		2.02		4970		5082		5.5		16		149		866		.		.		.		6.6

		1980		1		6		58.32		2.11		4900		5026		5.4		12		120		825		.		.		.		6.7

		1980		1		7		52.15		2.24		5614		5670		5.3		16		140		886		.		.		.		6.6

		1980		1		8		43.08		2.48		4564		5866		5.4		23		44		771		.		.		.		6.7

		1980		1		9		42.59		2.23		4872		5376		5.5		17		108		852		.		.		.		7

		1980		1		10		45.86		2.2		4676		5432		5.4		15		141		842		.		.		.		6.7

		1980		1		11		53.6		2.1		5152		5873		5.5		16		243		969		.		.		.		6.7

		1980		1		12		52.88		2.01		4802		4851		5.4		15		156		642		.		.		.		6.7

		1980		1		13		69.33		2.17		5194		5201		5.5		15		203		842		.		.		.		6.7

		1980		1		14		55.78		2.05		5026		4788		5.3		18		144		782		.		.		.		6.6

		1980		2		1		15.97		2.49		5684		6370		5.8		10		84		654		.		.		.		7.1

		1980		2		2		22.63		1.77		5348		5677		5.7		9		163		833		.		.		.		6.8

		1980		2		3		27.47		1.85		5432		5236		5.7		8		113		794		.		.		.		6.7

		1980		2		4		41.26		2.34		6090		6391		5.6		14		75		656		.		.		.		7.1

		1980		2		5		53.48		2.12		4662		5712		5.5		9		125		858		.		.		.		6.7

		1980		2		6		54.33		1.74		4844		6300		5.3		16		120		927		.		.		.		7

		1980		2		7		56.63		1.76		4606		5908		5.3		22		168		929		.		.		.		6.5

		1980		2		8		45.5		2.27		4494		5775		5.5		8		44		724		.		.		.		6.8

		1980		2		9		48.76		2.09		4732		5152		5.4		21		107		947		.		.		.		7.1

		1980		2		10		53		1.91		5740		6867		5.6		11		172		861		.		.		.		6.6

		1980		2		11		51.18		1.83		5208		5523		5.6		14		209		783		.		.		.		6.7

		1980		2		12		49.85		1.77		5334		6391		5.4		17		220		756		.		.		.		6.6

		1980		2		13		51.42		2.37		6048		6965		5.3		19		238		869		.		.		.		6.6

		1980		2		14		52.88		1.89		4690		6097		5.4		19		154		942		.		.		.		6.6

		1980		3		1		21.66		2.04		5236		6468		5.7		10		41		558		.		.		.		6.9

		1980		3		2		22.87		2.11		6664		6321		5.7		15		143		781		.		.		.		6.9

		1980		3		3		27.95		1.88		5600		5250		5.7		11		154		719		.		.		.		6.7

		1980		3		4		36.78		2.14		6482		6314		5.2		15		217		798		.		.		.		6.7

		1980		3		5		51.79		1.88		5306		6216		5.6		13		168		722		.		.		.		6.7

		1980		3		6		71.03		2.33		5152		6090		5.4		12		99		629		.		.		.		6.6

		1980		3		7		57.84		2.18		4662		5180		5.3		16		135		777		.		.		.		6.6

		1980		3		8		40.78		2.42		4634		5439		5.3		19		63		827		.		.		.		6.8

		1980		3		9		49.37		1.99		5712		5299		5.5		8		105		649		.		.		.		6.7

		1980		3		10		53		3.07		7798		7588		5.5		9		138		642		.		.		.		6.8

		1980		3		11		53.84		2.08		5054		5670		5.4		11		205		717		.		.		.		6.7

		1980		3		12		48.4		1.83		4928		6146		5.4		16		184		557		.		.		.		6.8

		1980		3		13		53.72		2.61		6020		7301		5.3		18		229		812		.		.		.		6.7

		1980		3		14		54.57		1.97		4718		5509		5.5		11		90		670		.		.		.		6.7

		1980		4		1		22.99		2.15		5040		5698		5.5		10		53		541		.		.		.		6.7

		1980		4		2		17.3		1.98		4732		5901		5.6		12		156		827		.		.		.		6.7

		1980		4		3		32.43		2.03		5418		5656		5.6		10		130		710		.		.		.		6.8

		1980		4		4		36.78		1.58		4662		5607		6		10		126		729		.		.		.		6.8

		1980		4		5		54.09		1.83		5012		5257		5.4		14		180		881		.		.		.		6.7

		1980		4		6		59.17		1.74		4984		6720		5.4		12		184		1000		.		.		.		6.6

		1980		4		7		54.57		2.47		5376		6433		5.4		10		139		694		.		.		.		6.7

		1980		4		8		40.66		2.26		4102		5187		5.4		8		58		667		.		.		.		6.7

		1980		4		9		50.94		2.03		4634		5579		5.4		11		115		693		.		.		.		6.7

		1980		4		10		52.51		2		5348		5894		5.5		15		193		937		.		.		.		6.8

		1980		4		11		53.36		2.01		5012		5222		5.4		10		197		610		.		.		.		6.7

		1980		4		12		55.54		1.96		5334		5411		5.5		12		199		446		.		.		.		6.8

		1980		4		13		50.7		2.4		5278		5705		5		30		235		999		.		.		.		6.6

		1980		4		14		45.01		2.15		5306		5719		5.4		13		105		699		.		.		.		6.7

		1981		1		1		20.45		1.9		4046		3521		.		.		.		.		.		.		.		.

		1981		1		2		19.6		2		3808		3556		.		.		.		.		.		.		.		.

		1981		1		3		32.31		1.9		3920		3409		.		.		.		.		.		.		.		.

		1981		1		4		18.15		2		4088		3451		.		.		.		.		.		.		.		.

		1981		1		5		42.47		2.2		3570		3241		.		.		.		.		.		.		.		.

		1981		1		6		38.36		2.4		3360		3374		.		.		.		.		.		.		.		.

		1981		1		7		41.26		2.6		3206		3430		.		.		.		.		.		.		.		.

		1981		1		8		34		2.6		3332		3388		.		.		.		.		.		.		.		.

		1981		1		9		34.97		2.4		3220		3780		.		.		.		.		.		.		.		.

		1981		1		10		29.77		2.2		3528		3640		.		.		.		.		.		.		.		.

		1981		1		11		40.66		2.4		4186		4158		.		.		.		.		.		.		.		.

		1981		1		12		29.64		2.3		4200		3696		.		.		.		.		.		.		.		.

		1981		1		13		38.48		2.4		4256		3591		.		.		.		.		.		.		.		.

		1981		1		14		43.92		2.2		3514		3255		.		.		.		.		.		.		.		.

		1981		2		1		18.15		1.9		4256		3815		.		.		.		.		.		.		.		.

		1981		2		2		20.33		1.9		4298		3724		.		.		.		.		.		.		.		.

		1981		2		3		28.68		1.8		4634		4137		.		.		.		.		.		.		.		.

		1981		2		4		39.93		2		4144		3871		.		.		.		.		.		.		.		.

		1981		2		5		19.72		2.9		4130		3332		.		.		.		.		.		.		.		.

		1981		2		6		41.62		2.6		3584		3381		.		.		.		.		.		.		.		.

		1981		2		7		42.23		2.6		3780		3528		.		.		.		.		.		.		.		.

		1981		2		8		36.54		2.3		2926		2870		.		.		.		.		.		.		.		.

		1981		2		9		34.61		2.4		3528		3479		.		.		.		.		.		.		.		.

		1981		2		10		39.08		2.3		3500		3409		.		.		.		.		.		.		.		.

		1981		2		11		41.26		2.2		3374		3486		.		.		.		.		.		.		.		.

		1981		2		12		43.08		2.1		2800		3605		.		.		.		.		.		.		.		.

		1981		2		13		44.04		2.4		3094		3703		.		.		.		.		.		.		.		.

		1981		2		14		44.16		2.3		2744		3178		.		.		.		.		.		.		.		.

		1981		3		1		23.11		2.6		3850		3871		.		.		.		.		.		.		.		.

		1981		3		2		21.42		2.4		4550		4277		.		.		.		.		.		.		.		.

		1981		3		3		33.52		1.9		4410		3990		.		.		.		.		.		.		.		.

		1981		3		4		38.48		2.2		3836		3276		.		.		.		.		.		.		.		.

		1981		3		5		41.74		2.3		4284		3416		.		.		.		.		.		.		.		.

		1981		3		6		35.09		2.6		3640		3542		.		.		.		.		.		.		.		.

		1981		3		7		38.24		2.8		3290		2828		.		.		.		.		.		.		.		.

		1981		3		8		34.85		2.6		3808		3311		.		.		.		.		.		.		.		.

		1981		3		9		38.24		2.3		3808		3178		.		.		.		.		.		.		.		.

		1981		3		10		37.27		2.3		4340		3710		.		.		.		.		.		.		.		.

		1981		3		11		44.16		2.3		4382		3360		.		.		.		.		.		.		.		.

		1981		3		12		35.94		2.3		4382		3465		.		.		.		.		.		.		.		.

		1981		3		13		36.66		2.8		4102		3640		.		.		.		.		.		.		.		.

		1981		3		14		42.95		2.2		3402		3682		.		.		.		.		.		.		.		.

		1981		4		1		24.93		2		3836		3969		.		.		.		.		.		.		.		.

		1981		4		2		16.82		1.8		3668		3969		.		.		.		.		.		.		.		.

		1981		4		3		32.31		1.9		4321		3845		.		.		.		.		.		.		.		.

		1981		4		4		32.55		2.3		4022		3532		.		.		.		.		.		.		.		.

		1981		4		5		35.69		2.4		4480		4291		.		.		.		.		.		.		.		.

		1981		4		6		35.09		2.6		4242		3857		.		.		.		.		.		.		.		.

		1981		4		7		33.4		2.7		4032		3696		.		.		.		.		.		.		.		.

		1981		4		8		33.88		2.4		3164		3276		.		.		.		.		.		.		.		.

		1981		4		9		39.32		2.5		4046		3948		.		.		.		.		.		.		.		.

		1981		4		10		28.43		2.5		4494		3815		.		.		.		.		.		.		.		.

		1981		4		11		37.03		2.1		3556		3556		.		.		.		.		.		.		.		.

		1981		4		12		37.03		2.4		4424		4025		.		.		.		.		.		.		.		.

		1981		4		13		28.31		2.7		4298		3682		.		.		.		.		.		.		.		.

		1981		4		14		46.22		2.5		3724		3689		.		.		.		.		.		.		.		.

		1982		1		1		25.41		2.19		5838		4158		.		.		.		.		.		.		.		.

		1982		1		2		23.23		2.21		4858		5026		.		.		.		.		.		.		.		.

		1982		1		3		37.63		2.22		4578		3787		.		.		.		.		.		.		.		.

		1982		1		4		36.78		2.31		5782		4991		.		.		.		.		.		.		.		.

		1982		1		5		31.34		2.63		5292		4102		.		.		.		.		.		.		.		.

		1982		1		6		29.77		2.65		5124		4270		.		.		.		.		.		.		.		.

		1982		1		7		28.68		2.69		5376		4270		.		.		.		.		.		.		.		.

		1982		1		8		13.19		2.79		5236		4690		.		.		.		.		.		.		.		.

		1982		1		9		27.95		2.64		5460		2885		.		.		.		.		.		.		.		.

		1982		1		10		30.25		2.58		5320		3682		.		.		.		.		.		.		.		.

		1982		1		11		32.55		2.62		5684		4823		.		.		.		.		.		.		.		.

		1982		1		12		32.79		2.62		4788		4557		.		.		.		.		.		.		.		.

		1982		1		13		35.21		2.52		5026		3766		.		.		.		.		.		.		.		.

		1982		1		14		30.13		2.57		4858		4312		.		.		.		.		.		.		.		.

		1982		2		1		19		2.15		5208		4536		.		.		.		.		.		.		.		.

		1982		2		2		29.28		1.96		4914		3766		.		.		.		.		.		.		.		.

		1982		2		3		34.97		2.1		3150		3381		.		.		.		.		.		.		.		.

		1982		2		4		32.55		2.56		3864		4557		.		.		.		.		.		.		.		.

		1982		2		5		38.96		2.37		4998		3948		.		.		.		.		.		.		.		.

		1982		2		6		26.62		2.77		4480		5040		.		.		.		.		.		.		.		.

		1982		2		7		27.71		2.79		5894		5306		.		.		.		.		.		.		.		.

		1982		2		8		17.3		3.59		5292		5460		.		.		.		.		.		.		.		.

		1982		2		9		26.98		2.78		5208		4928		.		.		.		.		.		.		.		.

		1982		2		10		37.03		2.66		5236		4991		.		.		.		.		.		.		.		.

		1982		2		11		35.57		2.53		5152		4683		.		.		.		.		.		.		.		.

		1982		2		12		27.83		2.73		4928		4620		.		.		.		.		.		.		.		.

		1982		2		13		31.1		2.57		4578		4284		.		.		.		.		.		.		.		.

		1982		2		14		33.52		2.54		4858		4487		.		.		.		.		.		.		.		.

		1982		3		1		17.3		2.57		4634		4627		.		.		.		.		.		.		.		.

		1982		3		2		28.92		2.02		4634		4459		.		.		.		.		.		.		.		.

		1982		3		3		34.73		2.25		4802		4823		.		.		.		.		.		.		.		.

		1982		3		4		33.88		2.37		4480		4382		.		.		.		.		.		.		.		.

		1982		3		5		26.14		2.64		5250		5103		.		.		.		.		.		.		.		.

		1982		3		6		34.73		2.5		4368		4116		.		.		.		.		.		.		.		.

		1982		3		7		26.38		2.75		5096		5173		.		.		.		.		.		.		.		.

		1982		3		8		18.88		2.88		4872		5131		.		.		.		.		.		.		.		.

		1982		3		9		20.57		2.86		6356		5215		.		.		.		.		.		.		.		.

		1982		3		10		34.12		2.57		5600		4718		.		.		.		.		.		.		.		.

		1982		3		11		34.24		2.67		5670		4760		.		.		.		.		.		.		.		.

		1982		3		12		21.66		2.89		5544		4837		.		.		.		.		.		.		.		.

		1982		3		13		32.91		2.82		5866		5250		.		.		.		.		.		.		.		.

		1982		3		14		32.67		2.8		5306		4935		.		.		.		.		.		.		.		.

		1982		4		1		17.18		2.83		5810		5789		.		.		.		.		.		.		.		.

		1982		4		2		28.56		2.31		5390		4900		.		.		.		.		.		.		.		.

		1982		4		3		36.9		2.49		5432		4683		.		.		.		.		.		.		.		.

		1982		4		4		28.07		2.7		5194		4900		.		.		.		.		.		.		.		.

		1982		4		5		34.48		2.73		5670		5208		.		.		.		.		.		.		.		.

		1982		4		6		27.83		2.67		5670		5306		.		.		.		.		.		.		.		.

		1982		4		7		28.43		2.84		5096		4585		.		.		.		.		.		.		.		.

		1982		4		8		18.15		2.91		5068		4886		.		.		.		.		.		.		.		.

		1982		4		9		29.16		2.68		4830		4459		.		.		.		.		.		.		.		.

		1982		4		10		33.88		2.73		5740		4942		.		.		.		.		.		.		.		.

		1982		4		11		35.21		2.71		6146		4907		.		.		.		.		.		.		.		.

		1982		4		12		30.85		2.75		5866		4781		.		.		.		.		.		.		.		.

		1982		4		13		33.27		2.7		5684		4599		.		.		.		.		.		.		.		.

		1982		4		14		25.65		2.92		6342		5026		.		.		.		.		.		.		.		.

		1983		1		1		34		1.694		3570		3248		5.4		1		124		672		.		.		.		6.7

		1983		1		2		35.57		1.8194		2786		3276		5.4		1		127		601		.		.		.		6.7

		1983		1		3		45.86		1.7448		2548		3360		5.4		2		144		734		.		.		.		6.7

		1983		1		4		40.17		1.7753		3290		3297		5.3		2		150		771		.		.		.		6.6

		1983		1		5		49.73		2.0057		2478		3213		5		2		194		787		.		.		.		6.5

		1983		1		6		52.27		2.1548		1162		2744		5		2		168		787		.		.		.		6.5

		1983		1		7		36.66		2.4123		3080		3192		4.9		3		177		748		.		.		.		6.4

		1983		1		8		42.35		2.3445		1834		2597		4.9		2		68		777		.		.		.		6.5

		1983		1		9		37.63		2.087		3388		3122		5		2		155		815		.		.		.		6.5

		1983		1		10		49		1.9752		2156		3010		5		1		206		732		.		.		.		6.4

		1983		1		11		41.87		2.0972		3304		3514		5		2		332		820		.		.		.		6.4

		1983		1		12		54.69		2.0531		3038		3185		5		2		203		655		.		.		.		6.5

		1983		1		13		36.42		2.1582		3542		3360		5		3		250		781		.		.		.		6.4

		1983		1		14		48.52		2.1311		2870		3178		5.9		2		175		702		.		.		.		6.4

		1983		2		1		34.48		1.9278		3836		3591		5.3		1		64		627		.		.		.		6.7

		1983		2		2		42.35		1.6974		3836		3710		5.3		0		82		757		.		.		.		6.6

		1983		2		3		45.01		1.982		1736		2618		5.3		0		158		763		.		.		.		6.6

		1983		2		4		52.15		1.8024		2408		3535		5.1		0		143		762		.		.		.		6.5

		1983		2		5		54.09		2.1615		2254		3668		4.9		1		132		784		.		.		.		6.4

		1983		2		6		45.13		2.3479		2156		3472		4.8		3		199		902		.		.		.		6.5

		1983		2		7		34.36		2.4224		3360		3241		4.7		3		233		767		.		.		.		6.3

		1983		2		8		44.89		2.2666		2940		3696		5		1		81		760		.		.		.		6.5

		1983		2		9		46.71		2.2564		2912		3304		4.8		2		166		758		.		.		.		6.5

		1983		2		10		52.76		2.087		3150		3388		4.9		2		235		808		.		.		.		6.5

		1983		2		11		53.24		1.9718		3276		3640		5		2		272		790		.		.		.		6.4

		1983		2		12		47.19		2.1311		3570		3766		4.9		3		268		738		.		.		.		6.5

		1983		2		13		31.46		2.3716		3598		4074		4.7		7		325		725		.		.		.		6.4

		1983		2		14		43.56		2.27		3094		3437		4.5		3		206		736		.		.		.		6.5

		1983		3		1		44.77		1.9617		2800		3136		5.5		3		62		695		.		.		.		6.7

		1983		3		2		37.27		1.7347		3486		3430		5.3		0		193		852		.		.		.		6.7

		1983		3		3		50.46		1.7923		3444		3619		5.1		0		248		945		.		.		.		6.6

		1983		3		4		60.14		1.9379		2982		3591		5.1		2		216		863		.		.		.		6.6

		1983		3		5		51.79		2.1107		3094		3535		5		2		234		776		.		.		.		6.6

		1983		3		6		45.37		2.2429		3402		4004		4.9		1		203		807		.		.		.		6.4

		1983		3		7		33.64		2.6528		3458		3948		4.8		3		183		777		.		.		.		6.5

		1983		3		8		50.34		2.2767		2800		3094		5		3		104		896		.		.		.		6.6

		1983		3		9		50.7		2.1175		2940		3696		5		1		180		822		.		.		.		6.5

		1983		3		10		51.67		2.1209		3374		3766		5		2		208		877		.		.		.		6.5

		1983		3		11		53.24		1.9684		3164		3605		4.9		2		318		930		.		.		.		6.5

		1983		3		12		49.37		2.0938		3374		3143		5.1		1		223		660		.		.		.		6.6

		1983		3		13		31.1		2.3479		3878		3759		4.9		5		313		863		.		.		.		6.5

		1983		3		14		52.03		2.0599		3024		3430		5		0		134		759		.		.		.		6.6

		1983		4		1		40.05		1.9583		3486		4305		5.2		0		78		670		.		.		.		6.7

		1983		4		2		38.96		1.9989		3976		4137		5.3		0		211		826		.		.		.		6.7

		1983		4		3		51.06		1.9413		3248		4179		5.1		0		225		781		.		.		.		6.6

		1983		4		4		53.72		1.9718		3290		4060		5		1		212		828		.		.		.		6.5

		1983		4		5		48.64		2.1175		3276		4053		4.8		2		251		967		.		.		.		6.5

		1983		4		6		47.67		2.3072		2996		3871		4.8		0		254		932		.		.		.		6.5

		1983		4		7		45.01		2.4529		3276		4018		4.7		1		110		711		.		.		.		6.5

		1983		4		8		39.93		2.2022		2674		3395		4.8		0		100		826		.		.		.		6.5

		1983		4		9		50.21		2.3038		3584		3577		4.9		0		176		828		.		.		.		6.5

		1983		4		10		49.49		2.2225		4102		4214		5		1		247		914		.		.		.		6.6

		1983		4		11		46.1		2.1344		3486		3815		4.9		0		256		767		.		.		.		6.5

		1983		4		12		47.92		2.2429		3836		4935		5		0		195		574		.		.		.		6.6

		1983		4		13		33.88		2.375		2940		4032		4.7		2		308		934		.		.		.		6.3

		1983		4		14		43.56		2.3953		3808		3507		4.9		0		166		792		.		.		.		6.5

		1984		1		1		29.77		2.16		4300		3400		.		.		.		.		.		.		.		.

		1984		1		2		31.1		2.2		4100		3300		.		.		.		.		.		.		.		.

		1984		1		3		45.13		2.03		3600		3100		.		.		.		.		.		.		.		.

		1984		1		4		36.54		1.89		3400		2900		.		.		.		.		.		.		.		.

		1984		1		5		45.5		2.31		3700		3300		.		.		.		.		.		.		.		.

		1984		1		6		42.35		2.33		4100		3600		.		.		.		.		.		.		.		.

		1984		1		7		42.23		2.41		3500		3200		.		.		.		.		.		.		.		.

		1984		1		8		31.1		2.42		2900		3100		.		.		.		.		.		.		.		.

		1984		1		9		40.9		2.18		3600		3300		.		.		.		.		.		.		.		.

		1984		1		10		38.6		2.09		3400		3100		.		.		.		.		.		.		.		.

		1984		1		11		60.38		2.54		3900		3700		.		.		.		.		.		.		.		.

		1984		1		12		43.56		2.4		3300		3200		.		.		.		.		.		.		.		.

		1984		1		13		40.41		1.91		3300		3100		.		.		.		.		.		.		.		.

		1984		1		14		37.99		2.28		3200		3100		.		.		.		.		.		.		.		.

		1984		2		1		28.56		2.3		3400		3200		.		.		.		.		.		.		.		.

		1984		2		2		36.9		1.94		3700		4100		.		.		.		.		.		.		.		.

		1984		2		3		40.66		1.93		4300		4300		.		.		.		.		.		.		.		.

		1984		2		4		42.71		2.26		3200		3800		.		.		.		.		.		.		.		.

		1984		2		5		47.79		2.16		3100		3600		.		.		.		.		.		.		.		.

		1984		2		6		39.93		2.58		3300		3800		.		.		.		.		.		.		.		.

		1984		2		7		42.95		2.51		3500		3900		.		.		.		.		.		.		.		.

		1984		2		8		39.93		2.21		3200		3600		.		.		.		.		.		.		.		.

		1984		2		9		34.48		2.47		3600		4000		.		.		.		.		.		.		.		.

		1984		2		10		49.61		2.41		3300		3600		.		.		.		.		.		.		.		.

		1984		2		11		46.34		2.24		3600		4000		.		.		.		.		.		.		.		.

		1984		2		12		43.08		2.25		4100		3700		.		.		.		.		.		.		.		.

		1984		2		13		41.62		2.33		4100		3800		.		.		.		.		.		.		.		.

		1984		2		14		38.72		2.41		3100		3400		.		.		.		.		.		.		.		.

		1984		3		1		37.51		2.24		3100		3400		.		.		.		.		.		.		.		.

		1984		3		2		30.37		1.81		3700		3900		.		.		.		.		.		.		.		.

		1984		3		3		43.44		1.97		4200		4100		.		.		.		.		.		.		.		.

		1984		3		4		42.83		2.4		3400		3800		.		.		.		.		.		.		.		.

		1984		3		5		37.63		2.48		3700		4100		.		.		.		.		.		.		.		.

		1984		3		6		46.34		2.31		3400		3600		.		.		.		.		.		.		.		.

		1984		3		7		39.32		2.65		3600		6700		.		.		.		.		.		.		.		.

		1984		3		8		39.32		2.37		3700		3900		.		.		.		.		.		.		.		.

		1984		3		9		41.14		2.23		3800		3800		.		.		.		.		.		.		.		.

		1984		3		10		41.5		2.19		3500		3800		.		.		.		.		.		.		.		.

		1984		3		11		48.16		2.15		3900		3900		.		.		.		.		.		.		.		.

		1984		3		12		43.2		2.33		4000		4300		.		.		.		.		.		.		.		.

		1984		3		13		37.39		2.44		4500		5100		.		.		.		.		.		.		.		.

		1984		3		14		44.77		2.34		3700		3500		.		.		.		.		.		.		.		.

		1984		4		1		35.94		2.16		4000		4200		.		.		.		.		.		.		.		.

		1984		4		2		35.09		2.03		4500		4000		.		.		.		.		.		.		.		.

		1984		4		3		45.62		2.05		3300		4100		.		.		.		.		.		.		.		.

		1984		4		4		48.16		2.19		4100		4300		.		.		.		.		.		.		.		.

		1984		4		5		47.55		2.03		4000		4000		.		.		.		.		.		.		.		.

		1984		4		6		40.29		2.55		4500		4600		.		.		.		.		.		.		.		.

		1984		4		7		36.9		2.5		3800		4000		.		.		.		.		.		.		.		.

		1984		4		8		36.54		2.47		4000		5000		.		.		.		.		.		.		.		.

		1984		4		9		48.52		2.37		3700		3700		.		.		.		.		.		.		.		.

		1984		4		10		40.9		2.27		4400		3800		.		.		.		.		.		.		.		.

		1984		4		11		47.79		2.22		3800		4200		.		.		.		.		.		.		.		.

		1984		4		12		43.8		2.23		3300		3500		.		.		.		.		.		.		.		.

		1984		4		13		33.27		2.19		4100		3600		.		.		.		.		.		.		.		.

		1984		4		14		46.46		2.46		3300		4400		.		.		.		.		.		.		.		.

		1985		1		1		20.57		0.93		4300		5500		.		.		.		.		.		.		.		.

		1985		1		2		19.84		1.91		4200		5900		.		.		.		.		.		.		.		.

		1985		1		3		28.56		1.6		4000		5500		.		.		.		.		.		.		.		.

		1985		1		4		32.55		1.75		5100		5300		.		.		.		.		.		.		.		.

		1985		1		5		37.51		2.04		4700		4800		.		.		.		.		.		.		.		.

		1985		1		6		36.66		2.23		4500		5900		.		.		.		.		.		.		.		.

		1985		1		7		32.55		2.88		4700		5800		.		.		.		.		.		.		.		.

		1985		1		8		29.4		2.59		5300		5800		.		.		.		.		.		.		.		.

		1985		1		9		35.45		2.14		5200		4800		.		.		.		.		.		.		.		.

		1985		1		10		36.54		2.12		5700		5500		.		.		.		.		.		.		.		.

		1985		1		11		35.94		2.18		5700		5400		.		.		.		.		.		.		.		.

		1985		1		12		37.63		2.33		5500		5200		.		.		.		.		.		.		.		.

		1985		1		13		34.73		2.53		5900		6000		.		.		.		.		.		.		.		.

		1985		1		14		32.06		2.25		5100		5600		.		.		.		.		.		.		.		.

		1985		2		1		19.6		1.86		5700		5500		.		.		.		.		.		.		.		.

		1985		2		2		20.81		1.86		5500		6000		.		.		.		.		.		.		.		.

		1985		2		3		28.19		1.76		5100		5700		.		.		.		.		.		.		.		.

		1985		2		4		37.15		1.88		5200		5400		.		.		.		.		.		.		.		.

		1985		2		5		33.76		2.1		5300		4500		.		.		.		.		.		.		.		.

		1985		2		6		30.85		2.47		4100		4600		.		.		.		.		.		.		.		.

		1985		2		7		28.68		2.43		4300		4600		.		.		.		.		.		.		.		.

		1985		2		8		30.73		2.65		3800		5600		.		.		.		.		.		.		.		.

		1985		2		9		31.94		2.53		4500		4400		.		.		.		.		.		.		.		.

		1985		2		10		36.54		2.14		5400		5100		.		.		.		.		.		.		.		.

		1985		2		11		38.72		1.9		4400		4300		.		.		.		.		.		.		.		.

		1985		2		12		33.4		2.49		4800		4300		.		.		.		.		.		.		.		.

		1985		2		13		25.41		1.55		5500		5000		.		.		.		.		.		.		.		.

		1985		2		14		37.75		2.38		4700		4500		.		.		.		.		.		.		.		.

		1985		3		1		26.5		1.85		4500		5000		.		.		.		.		.		.		.		.

		1985		3		2		21.66		1.74		5100		5100		.		.		.		.		.		.		.		.

		1985		3		3		31.82		1.54		5100		4900		.		.		.		.		.		.		.		.

		1985		3		4		33.64		2.47		5400		5100		.		.		.		.		.		.		.		.

		1985		3		5		37.75		2.18		5000		4800		.		.		.		.		.		.		.		.

		1985		3		6		35.82		2.47		5400		5000		.		.		.		.		.		.		.		.

		1985		3		7		31.46		2.71		4900		4500		.		.		.		.		.		.		.		.

		1985		3		8		32.43		2.61		4700		4900		.		.		.		.		.		.		.		.

		1985		3		9		35.09		2.21		5100		4900		.		.		.		.		.		.		.		.

		1985		3		10		35.45		2.23		4700		4400		.		.		.		.		.		.		.		.

		1985		3		11		31.82		2.56		4300		4800		.		.		.		.		.		.		.		.

		1985		3		12		36.54		2.32		3900		4600		.		.		.		.		.		.		.		.

		1985		3		13		27.83		2.6		4100		4600		.		.		.		.		.		.		.		.

		1985		3		14		37.15		2.36		4100		4800		.		.		.		.		.		.		.		.

		1985		4		1		24.56		1.95		4200		5400		.		.		.		.		.		.		.		.

		1985		4		2		19.36		2.14		4100		4800		.		.		.		.		.		.		.		.

		1985		4		3		33.4		2.01		3700		4200		.		.		.		.		.		.		.		.

		1985		4		4		33.88		2.57		4900		4600		.		.		.		.		.		.		.		.

		1985		4		5		29.64		2.8		4300		4400		.		.		.		.		.		.		.		.

		1985		4		6		30.25		2.58		4700		4600		.		.		.		.		.		.		.		.

		1985		4		7		28.19		2.65		4700		4700		.		.		.		.		.		.		.		.

		1985		4		8		30.13		2.58		4800		4900		.		.		.		.		.		.		.		.

		1985		4		9		37.63		2.13		4800		4600		.		.		.		.		.		.		.		.

		1985		4		10		32.55		2.49		5300		4900		.		.		.		.		.		.		.		.

		1985		4		11		32.79		2.38		5000		4700		.		.		.		.		.		.		.		.

		1985		4		12		35.21		2.06		5200		5000		.		.		.		.		.		.		.		.

		1985		4		13		23.47		2.84		5000		4400		.		.		.		.		.		.		.		.

		1985		4		14		33.27		2.58		5100		5300		.		.		.		.		.		.		.		.

		1986		1		1		38.11		.		.		.		5.6		4		91		566		.		.		.		6.7

		1986		1		2		38.6		.		.		.		5.8		12		63		751		.		.		.		6.8

		1986		1		3		44.41		.		.		.		6		3		65		636		.		.		.		6.8

		1986		1		4		39.81		.		.		.		5.9		15		148		704		.		.		.		6.9

		1986		1		5		47.07		.		.		.		5.6		5		106		764		.		.		.		6.8

		1986		1		6		43.8		.		.		.		5.5		8		79		654		.		.		.		6.8

		1986		1		7		48.16		.		.		.		5.2		19		108		786		.		.		.		6.7

		1986		1		8		38.84		.		.		.		5.1		25		48		744		.		.		.		6.7

		1986		1		9		44.29		.		.		.		5.4		17		77		777		.		.		.		6.8

		1986		1		10		45.13		.		.		.		5.5		8		88		767		.		.		.		6.7

		1986		1		11		42.95		.		.		.		5.7		16		198		819		.		.		.		6.8

		1986		1		12		47.31		.		.		.		5.5		19		198		697		.		.		.		6.7

		1986		1		13		44.29		.		.		.		5.5		4		146		724		.		.		.		6.7

		1986		1		14		43.56		.		.		.		5.4		10		110		692		.		.		.		6.7

		1986		2		1		38.6		.		.		.		5.7		6		90		597		.		.		.		6.8

		1986		2		2		41.5		.		.		.		5.7		11		119		774		.		.		.		6.8

		1986		2		3		40.53		.		.		.		5.7		18		79		672		.		.		.		6.9

		1986		2		4		44.29		.		.		.		5.5		12		62		765		.		.		.		6.8

		1986		2		5		42.83		.		.		.		5.5		6		76		691		.		.		.		6.7

		1986		2		6		45.74		.		.		.		5.4		28		88		758		.		.		.		6.8

		1986		2		7		45.98		.		.		.		5.3		12		126		773		.		.		.		6.6

		1986		2		8		41.62		.		.		.		5.7		10		69		801		.		.		.		6.7

		1986		2		9		45.37		.		.		.		5.5		1		103		795		.		.		.		6.7

		1986		2		10		47.67		.		.		.		5.5		3		141		754		.		.		.		6.7

		1986		2		11		50.09		.		.		.		5.5		22		174		710		.		.		.		6.7

		1986		2		12		45.62		.		.		.		5.3		21		149		722		.		.		.		6.7

		1986		2		13		45.5		.		.		.		5.3		8		191		714		.		.		.		6.6

		1986		2		14		46.34		.		.		.		5.3		3		117		802		.		.		.		6.6

		1986		3		1		36.3		.		.		.		5.5		6		34		624		.		.		.		6.8

		1986		3		2		38.96		.		.		.		5.7		15		83		706		.		.		.		6.8

		1986		3		3		44.41		.		.		.		5.6		1		162		849		.		.		.		6.7

		1986		3		4		46.1		.		.		.		5.3		18		174		913		.		.		.		6.7

		1986		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1986		3		6		46.95		.		.		.		5.4		3		122		838		.		.		.		6.7

		1986		3		7		45.37		.		.		.		5.4		1		114		720		.		.		.		6.7

		1986		3		8		44.41		.		.		.		5.7		2		86		827		.		.		.		6.8

		1986		3		9		40.9		.		.		.		5.6		1		117		765		.		.		.		6.8

		1986		3		10		44.04		.		.		.		5.4		1		101		815		.		.		.		6.8

		1986		3		11		46.95		.		.		.		5.4		1		163		765		.		.		.		6.7

		1986		3		12		41.5		.		.		.		5.6		1		107		632		.		.		.		6.7

		1986		3		13		41.87		.		.		.		5.5		1		172		825		.		.		.		6.7

		1986		3		14		45.13		.		.		.		5.6		1		57		646		.		.		.		6.7

		1986		4		1		37.99		.		.		.		5.5		45		36		632		.		.		.		6.8

		1986		4		2		42.47		.		.		.		5.7		17		107		850		.		.		.		6.9

		1986		4		3		40.41		.		.		.		5.8		12		109		839		.		.		.		6.8

		1986		4		4		42.11		.		.		.		5.6		1		105		840		.		.		.		6.8

		1986		4		5		45.86		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1986		4		6		45.01		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1986		4		7		44.53		.		.		.		5.5		45		124		795		.		.		.		6.8

		1986		4		8		38.6		.		.		.		5.5		1		61		766		.		.		.		6.6

		1986		4		9		44.04		.		.		.		5.4		1		115		744		.		.		.		6.6

		1986		4		10		39.93		.		.		.		5.6		1		154		934		.		.		.		6.7

		1986		4		11		45.62		.		.		.		5.6		1		141		658		.		.		.		6.7

		1986		4		12		38.84		.		.		.		5.6		1		88		526		.		.		.		6.8

		1986		4		13		41.62		.		.		.		5.4		1		224		1000		.		.		.		6.6

		1986		4		14		46.46		.		.		.		5.3		1		103		786		.		.		.		6.6

		1987		1		1		31.46		.		.		.		5.6		4		91		566		.		.		.		6.7

		1987		1		2		28.68		.		.		.		5.8		12		63		751		.		.		.		6.8

		1987		1		3		33.03		.		.		.		6		3		65		636		.		.		.		6.8

		1987		1		4		35.94		.		.		.		5.9		15		148		704		.		.		.		6.9

		1987		1		5		43.92		.		.		.		5.6		5		106		764		.		.		.		6.8

		1987		1		6		42.95		.		.		.		5.5		8		79		654		.		.		.		6.8

		1987		1		7		41.5		.		.		.		5.2		19		108		786		.		.		.		6.7

		1987		1		8		37.15		.		.		.		5.1		25		48		744		.		.		.		6.7

		1987		1		9		43.92		.		.		.		5.4		17		77		777		.		.		.		6.8

		1987		1		10		30.98		.		.		.		5.5		8		88		767		.		.		.		6.7

		1987		1		11		34.85		.		.		.		5.7		16		198		819		.		.		.		6.8

		1987		1		12		44.04		.		.		.		5.5		19		198		697		.		.		.		6.7

		1987		1		13		27.95		.		.		.		5.5		4		146		724		.		.		.		6.7

		1987		1		14		43.44		.		.		.		5.4		10		110		692		.		.		.		6.7

		1987		2		1		26.74		.		.		.		5.7		6		90		597		.		.		.		6.8

		1987		2		2		33.03		.		.		.		5.7		11		119		774		.		.		.		6.8

		1987		2		3		32.67		.		.		.		5.7		18		79		672		.		.		.		6.9

		1987		2		4		41.02		.		.		.		5.5		12		62		765		.		.		.		6.8

		1987		2		5		42.47		.		.		.		5.5		6		76		691		.		.		.		6.7

		1987		2		6		44.04		.		.		.		5.4		28		88		758		.		.		.		6.8

		1987		2		7		41.38		.		.		.		5.3		12		126		773		.		.		.		6.6

		1987		2		8		40.05		.		.		.		5.7		10		69		801		.		.		.		6.7

		1987		2		9		43.2		.		.		.		5.5		1		103		795		.		.		.		6.7

		1987		2		10		45.62		.		.		.		5.5		3		141		754		.		.		.		6.7

		1987		2		11		34		.		.		.		5.5		22		174		710		.		.		.		6.7

		1987		2		12		44.89		.		.		.		5.3		21		149		722		.		.		.		6.7

		1987		2		13		30.25		.		.		.		5.3		8		191		714		.		.		.		6.6

		1987		2		14		44.89		.		.		.		5.3		3		117		802		.		.		.		6.6

		1987		3		1		35.45		.		.		.		5.5		6		34		624		.		.		.		6.8

		1987		3		2		30.98		.		.		.		5.7		15		83		706		.		.		.		6.8

		1987		3		3		42.47		.		.		.		5.6		1		162		849		.		.		.		6.7

		1987		3		4		46.83		.		.		.		5.3		18		174		913		.		.		.		6.7

		1987		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1987		3		6		44.04		.		.		.		5.4		3		122		838		.		.		.		6.7

		1987		3		7		43.56		.		.		.		5.4		1		114		720		.		.		.		6.7

		1987		3		8		43.8		.		.		.		5.7		2		86		827		.		.		.		6.8

		1987		3		9		30.01		.		.		.		5.6		1		117		765		.		.		.		6.8

		1987		3		10		43.8		.		.		.		5.4		1		101		815		.		.		.		6.8

		1987		3		11		35.57		.		.		.		5.4		1		163		765		.		.		.		6.7

		1987		3		12		43.44		.		.		.		5.6		1		107		632		.		.		.		6.7

		1987		3		13		39.2		.		.		.		5.5		1		172		825		.		.		.		6.7

		1987		3		14		42.23		.		.		.		5.6		1		57		646		.		.		.		6.7

		1987		4		1		29.89		.		.		.		5.5		45		36		632		.		.		.		6.8

		1987		4		2		29.28		.		.		.		5.7		17		107		850		.		.		.		6.9

		1987		4		3		40.05		.		.		.		5.8		12		109		839		.		.		.		6.8

		1987		4		4		40.66		.		.		.		5.6		1		105		840		.		.		.		6.8

		1987		4		5		42.11		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1987		4		6		40.9		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1987		4		7		39.57		.		.		.		5.5		45		124		795		.		.		.		6.8

		1987		4		8		27.95		.		.		.		5.5		1		61		766		.		.		.		6.6

		1987		4		9		41.14		.		.		.		5.4		1		115		744		.		.		.		6.6

		1987		4		10		43.32		.		.		.		5.6		1		154		934		.		.		.		6.7

		1987		4		11		42.95		.		.		.		5.6		1		141		658		.		.		.		6.7

		1987		4		12		41.26		.		.		.		5.6		1		88		526		.		.		.		6.8

		1987		4		13		27.47		.		.		.		5.4		1		224		1000		.		.		.		6.6

		1987		4		14		44.04		.		.		.		5.3		1		103		786		.		.		.		6.6

		1988		1		1		25.89		.		.		.		5		8		112		586		.		.		.		6.9

		1988		1		2		24.93		.		.		.		5.2		8		100		740		.		.		.		7

		1988		1		3		38.84		.		.		.		5.1		6		126		682		.		.		.		6.9

		1988		1		4		36.9		.		.		.		5		5		118		766		.		.		.		7

		1988		1		5		57.11		.		.		.		4.8		9		139		809		.		.		.		6.8

		1988		1		6		57.47		.		.		.		4.9		10		123		742		.		.		.		6.9

		1988		1		7		69.21		.		.		.		4.6		16		139		812		.		.		.		6.7

		1988		1		8		60.86		.		.		.		4.7		15		72		724		.		.		.		6.7

		1988		1		9		62.68		.		.		.		4.9		7		119		787		.		.		.		6.7

		1988		1		10		59.29		.		.		.		4.9		5		142		801		.		.		.		6.8

		1988		1		11		65.22		.		.		.		4.9		10		242		857		.		.		.		6.7

		1988		1		12		65.94		.		.		.		4.7		8		152		683		.		.		.		6.8

		1988		1		13		71.39		.		.		.		4.9		8		228		880		.		.		.		6.8

		1988		1		14		63.4		.		.		.		4.9		8		131		754		.		.		.		6.8

		1988		2		1		24.08		.		.		.		5		9		90		581		.		.		.		7

		1988		2		2		26.01		.		.		.		5		7		152		772		.		.		.		6.9

		1988		2		3		33.76		.		.		.		5.1		8		115		676		.		.		.		6.9

		1988		2		4		44.29		.		.		.		4.9		8		91		694		.		.		.		6.9

		1988		2		5		47.43		.		.		.		4.8		11		115		669		.		.		.		6.9

		1988		2		6		70.18		.		.		.		4.7		6		130		845		.		.		.		6.7

		1988		2		7		60.98		.		.		.		4.6		18		153		810		.		.		.		6.6

		1988		2		8		62.92		.		.		.		4.9		5		66		783		.		.		.		6.8

		1988		2		9		65.34		.		.		.		4.7		9		130		814		.		.		.		6.8

		1988		2		10		56.75		.		.		.		4.8		6		160		709		.		.		.		6.8

		1988		2		11		57.11		.		.		.		4.9		7		115		713		.		.		.		6.8

		1988		2		12		70.66		.		.		.		4.7		9		211		702		.		.		.		6.7

		1988		2		13		68.49		.		.		.		4.6		30		236		768		.		.		.		6.6

		1988		2		14		69.82		.		.		.		4.7		11		151		806		.		.		.		6.8

		1988		3		1		29.64		.		.		.		5		10		70		660		.		.		.		6.9

		1988		3		2		27.1		.		.		.		5		4		110		705		.		.		.		6.8

		1988		3		3		45.37		.		.		.		4.9		8		207		853		.		.		.		6.7

		1988		3		4		65.7		.		.		.		4.9		7		130		790		.		.		.		6.9

		1988		3		5		61.23		.		.		.		5		6		179		770		.		.		.		6.7

		1988		3		6		67.76		.		.		.		4.8		8		144		832		.		.		.		6.8

		1988		3		7		60.38		.		.		.		4.7		14		130		696		.		.		.		6.8

		1988		3		8		66.43		.		.		.		4.8		5		128		901		.		.		.		6.8

		1988		3		9		50.34		.		.		.		4.8		8		174		818		.		.		.		6.8

		1988		3		10		65.58		.		.		.		4.7		6		132		886		.		.		.		6.7

		1988		3		11		67.03		.		.		.		4.6		14		217		812		.		.		.		6.7

		1988		3		12		56.26		.		.		.		4.8		9		174		705		.		.		.		6.8

		1988		3		13		67.52		.		.		.		4.7		8		224		942		.		.		.		6.8

		1988		3		14		54.81		.		.		.		4.8		7		91		654		.		.		.		6.9

		1988		4		1		32.31		.		.		.		4.8		8		85		732		.		.		.		6.9

		1988		4		2		30.25		.		.		.		5		6		160		881		.		.		.		6.8

		1988		4		3		45.86		.		.		.		4.7		9		201		996		.		.		.		6.8

		1988		4		4		45.01		.		.		.		4.7		6		178		896		.		.		.		6.8

		1988		4		5		63.4		.		.		.		4.7		9		229		1000		.		.		.		6.8

		1988		4		6		64.86		.		.		.		4.8		9		212		1000		.		.		.		6.9

		1988		4		7		62.07		.		.		.		4.6		12		161		812		.		.		.		6.8

		1988		4		8		61.47		.		.		.		4.7		8		117		846		.		.		.		6.8

		1988		4		9		63.28		.		.		.		4.6		7		146		714		.		.		.		6.7

		1988		4		10		55.78		.		.		.		5		8		196		931		.		.		.		6.9

		1988		4		11		54.69		.		.		.		4.8		9		132		612		.		.		.		6.8

		1988		4		12		58.93		.		.		.		4.8		6		105		623		.		.		.		6.9

		1988		4		13		64.61		.		.		.		4.7		7		213		1000		.		.		.		6.7

		1988		4		14		68		.		.		.		4.7		6		131		768		.		.		.		6.7

		1989		1		1		14.28		.		.		.		.		.		.		.		.		.		.		.

		1989		1		2		20.33		.		.		.		.		.		.		.		.		.		.		.

		1989		1		3		28.92		.		.		.		.		.		.		.		.		.		.		.

		1989		1		4		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		1		5		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		1		6		41.62		.		.		.		.		.		.		.		.		.		.		.

		1989		1		7		40.05		.		.		.		.		.		.		.		.		.		.		.

		1989		1		8		44.89		.		.		.		.		.		.		.		.		.		.		.

		1989		1		9		41.87		.		.		.		.		.		.		.		.		.		.		.

		1989		1		10		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		1		11		39.45		.		.		.		.		.		.		.		.		.		.		.

		1989		1		12		37.51		.		.		.		.		.		.		.		.		.		.		.

		1989		1		13		36.06		.		.		.		.		.		.		.		.		.		.		.

		1989		1		14		42.83		.		.		.		.		.		.		.		.		.		.		.

		1989		2		1		15.37		.		.		.		.		.		.		.		.		.		.		.

		1989		2		2		15.85		.		.		.		.		.		.		.		.		.		.		.

		1989		2		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1989		2		4		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		2		5		38.72		.		.		.		.		.		.		.		.		.		.		.

		1989		2		6		47.55		.		.		.		.		.		.		.		.		.		.		.

		1989		2		7		45.62		.		.		.		.		.		.		.		.		.		.		.

		1989		2		8		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		2		9		44.41		.		.		.		.		.		.		.		.		.		.		.

		1989		2		10		43.2		.		.		.		.		.		.		.		.		.		.		.

		1989		2		11		32.19		.		.		.		.		.		.		.		.		.		.		.

		1989		2		12		41.87		.		.		.		.		.		.		.		.		.		.		.

		1989		2		13		42.35		.		.		.		.		.		.		.		.		.		.		.

		1989		2		14		49		.		.		.		.		.		.		.		.		.		.		.

		1989		3		1		18.39		.		.		.		.		.		.		.		.		.		.		.

		1989		3		2		16.09		.		.		.		.		.		.		.		.		.		.		.

		1989		3		3		37.75		.		.		.		.		.		.		.		.		.		.		.

		1989		3		4		42.11		.		.		.		.		.		.		.		.		.		.		.

		1989		3		5		37.27		.		.		.		.		.		.		.		.		.		.		.

		1989		3		6		43.8		.		.		.		.		.		.		.		.		.		.		.

		1989		3		7		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		3		8		47.67		.		.		.		.		.		.		.		.		.		.		.

		1989		3		9		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		3		10		47.19		.		.		.		.		.		.		.		.		.		.		.

		1989		3		11		40.41		.		.		.		.		.		.		.		.		.		.		.

		1989		3		12		38.96		.		.		.		.		.		.		.		.		.		.		.

		1989		3		13		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		3		14		43.2		.		.		.		.		.		.		.		.		.		.		.

		1989		4		1		21.3		.		.		.		.		.		.		.		.		.		.		.

		1989		4		2		20.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		3		41.26		.		.		.		.		.		.		.		.		.		.		.

		1989		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		5		42.83		.		.		.		.		.		.		.		.		.		.		.

		1989		4		6		36.78		.		.		.		.		.		.		.		.		.		.		.

		1989		4		7		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		4		8		39.81		.		.		.		.		.		.		.		.		.		.		.

		1989		4		9		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		4		10		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		4		11		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		4		12		36.42		.		.		.		.		.		.		.		.		.		.		.

		1989		4		13		33.64		.		.		.		.		.		.		.		.		.		.		.

		1989		4		14		48.4		.		.		.		.		.		.		.		.		.		.		.

		1990		1		1		25.05		.		.		.		.		.		.		.		.		.		.		.

		1990		1		2		23.11		.		.		.		.		.		.		.		.		.		.		.

		1990		1		3		36.3		.		.		.		.		.		.		.		.		.		.		.

		1990		1		4		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		1		5		45.13		.		.		.		.		.		.		.		.		.		.		.

		1990		1		6		46.83		.		.		.		.		.		.		.		.		.		.		.

		1990		1		7		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		1		8		48.76		.		.		.		.		.		.		.		.		.		.		.

		1990		1		9		52.51		.		.		.		.		.		.		.		.		.		.		.

		1990		1		10		50.82		.		.		.		.		.		.		.		.		.		.		.

		1990		1		11		45.01		.		.		.		.		.		.		.		.		.		.		.

		1990		1		12		51.18		.		.		.		.		.		.		.		.		.		.		.

		1990		1		13		28.19		.		.		.		.		.		.		.		.		.		.		.

		1990		1		14		52.27		.		.		.		.		.		.		.		.		.		.		.

		1990		2		1		22.75		.		.		.		.		.		.		.		.		.		.		.

		1990		2		2		25.89		.		.		.		.		.		.		.		.		.		.		.

		1990		2		3		35.45		.		.		.		.		.		.		.		.		.		.		.

		1990		2		4		47.43		.		.		.		.		.		.		.		.		.		.		.

		1990		2		5		51.42		.		.		.		.		.		.		.		.		.		.		.

		1990		2		6		49.97		.		.		.		.		.		.		.		.		.		.		.

		1990		2		7		43.32		.		.		.		.		.		.		.		.		.		.		.

		1990		2		8		48.28		.		.		.		.		.		.		.		.		.		.		.

		1990		2		9		49.73		.		.		.		.		.		.		.		.		.		.		.

		1990		2		10		54.33		.		.		.		.		.		.		.		.		.		.		.

		1990		2		11		45.5		.		.		.		.		.		.		.		.		.		.		.

		1990		2		12		44.89		.		.		.		.		.		.		.		.		.		.		.

		1990		2		13		34.97		.		.		.		.		.		.		.		.		.		.		.

		1990		2		14		51.18		.		.		.		.		.		.		.		.		.		.		.

		1990		3		1		31.1		.		.		.		.		.		.		.		.		.		.		.

		1990		3		2		26.38		.		.		.		.		.		.		.		.		.		.		.

		1990		3		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		3		4		53.97		.		.		.		.		.		.		.		.		.		.		.

		1990		3		5		52.88		.		.		.		.		.		.		.		.		.		.		.

		1990		3		6		49.13		.		.		.		.		.		.		.		.		.		.		.

		1990		3		7		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		3		8		55.9		.		.		.		.		.		.		.		.		.		.		.

		1990		3		9		55.66		.		.		.		.		.		.		.		.		.		.		.

		1990		3		10		54.45		.		.		.		.		.		.		.		.		.		.		.

		1990		3		11		54.33		.		.		.		.		.		.		.		.		.		.		.

		1990		3		12		57.84		.		.		.		.		.		.		.		.		.		.		.

		1990		3		13		35.94		.		.		.		.		.		.		.		.		.		.		.

		1990		3		14		56.02		.		.		.		.		.		.		.		.		.		.		.

		1990		4		1		30.61		.		.		.		.		.		.		.		.		.		.		.

		1990		4		2		30.37		.		.		.		.		.		.		.		.		.		.		.

		1990		4		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		4		4		53.48		.		.		.		.		.		.		.		.		.		.		.

		1990		4		5		47.67		.		.		.		.		.		.		.		.		.		.		.

		1990		4		6		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		4		7		45.98		.		.		.		.		.		.		.		.		.		.		.

		1990		4		8		50.7		.		.		.		.		.		.		.		.		.		.		.

		1990		4		9		45.5		.		.		.		.		.		.		.		.		.		.		.

		1990		4		10		55.9		.		.		.		.		.		.		.		.		.		.		.

		1990		4		11		49.85		.		.		.		.		.		.		.		.		.		.		.

		1990		4		12		54.81		.		.		.		.		.		.		.		.		.		.		.

		1990		4		13		34.85		.		.		.		.		.		.		.		.		.		.		.

		1990		4		14		53.84		.		.		.		.		.		.		.		.		.		.		.

		1991		1		1		17.67		2.298986		.		.		.		.		.		.		.		.		.		.

		1991		1		2		18.15		2.282002		.		.		.		.		.		.		.		.		.		.

		1991		1		3		22.51		2.18101		.		.		.		.		.		.		.		.		.		.

		1991		1		4		21.42		2.098207		.		.		.		.		.		.		.		.		.		.

		1991		1		5		24.2		2.789455		.		.		.		.		.		.		.		.		.		.

		1991		1		6		21.78		2.741242		.		.		.		.		.		.		.		.		.		.

		1991		1		7		23.59		2.976011		.		.		.		.		.		.		.		.		.		.

		1991		1		8		27.59		2.872757		.		.		.		.		.		.		.		.		.		.

		1991		1		9		23.11		2.742974		.		.		.		.		.		.		.		.		.		.

		1991		1		10		22.51		2.590568		.		.		.		.		.		.		.		.		.		.

		1991		1		11		27.59		2.743479		.		.		.		.		.		.		.		.		.		.

		1991		1		12		23.59		2.802719		.		.		.		.		.		.		.		.		.		.

		1991		1		13		22.38		3.059783		.		.		.		.		.		.		.		.		.		.

		1991		1		14		23.72		2.619254		.		.		.		.		.		.		.		.		.		.

		1991		2		1		18.75		2.398059		.		.		.		.		.		.		.		.		.		.

		1991		2		2		22.99		2.027619		.		.		.		.		.		.		.		.		.		.

		1991		2		3		22.02		2.115437		.		.		.		.		.		.		.		.		.		.

		1991		2		4		27.1		2.335947		.		.		.		.		.		.		.		.		.		.

		1991		2		5		31.7		2.523573		.		.		.		.		.		.		.		.		.		.

		1991		2		6		31.22		2.993308		.		.		.		.		.		.		.		.		.		.

		1991		2		7		33.03		2.828135		.		.		.		.		.		.		.		.		.		.

		1991		2		8		25.05		2.830535		.		.		.		.		.		.		.		.		.		.

		1991		2		9		30.49		2.687418		.		.		.		.		.		.		.		.		.		.

		1991		2		10		31.82		2.444005		.		.		.		.		.		.		.		.		.		.

		1991		2		11		28.19		2.583831		.		.		.		.		.		.		.		.		.		.

		1991		2		12		31.1		2.790951		.		.		.		.		.		.		.		.		.		.

		1991		2		13		30.25		2.942134		.		.		.		.		.		.		.		.		.		.

		1991		2		14		31.58		2.794333		.		.		.		.		.		.		.		.		.		.

		1991		3		1		28.8		2.14729		.		.		.		.		.		.		.		.		.		.

		1991		3		2		24.8		2.102074		.		.		.		.		.		.		.		.		.		.

		1991		3		3		31.1		2.174252		.		.		.		.		.		.		.		.		.		.

		1991		3		4		31.58		2.621692		.		.		.		.		.		.		.		.		.		.

		1991		3		5		30.01		2.672452		.		.		.		.		.		.		.		.		.		.

		1991		3		6		32.67		2.978103		.		.		.		.		.		.		.		.		.		.

		1991		3		7		29.52		2.867277		.		.		.		.		.		.		.		.		.		.

		1991		3		8		32.67		2.840906		.		.		.		.		.		.		.		.		.		.

		1991		3		9		28.92		2.598679		.		.		.		.		.		.		.		.		.		.

		1991		3		10		33.27		2.580341		.		.		.		.		.		.		.		.		.		.

		1991		3		11		32.31		2.9014		.		.		.		.		.		.		.		.		.		.

		1991		3		12		30.61		2.533423		.		.		.		.		.		.		.		.		.		.

		1991		3		13		26.26		3.3025		.		.		.		.		.		.		.		.		.		.

		1991		3		14		33.4		2.388522		.		.		.		.		.		.		.		.		.		.

		1991		4		1		28.43		2.134675		.		.		.		.		.		.		.		.		.		.

		1991		4		2		24.68		2.177831		.		.		.		.		.		.		.		.		.		.

		1991		4		3		33.15		2.267409		.		.		.		.		.		.		.		.		.		.

		1991		4		4		32.43		2.489169		.		.		.		.		.		.		.		.		.		.

		1991		4		5		30.01		2.91991		.		.		.		.		.		.		.		.		.		.

		1991		4		6		25.65		3.161215		.		.		.		.		.		.		.		.		.		.

		1991		4		7		31.82		3.084813		.		.		.		.		.		.		.		.		.		.

		1991		4		8		33.76		2.763088		.		.		.		.		.		.		.		.		.		.

		1991		4		9		33.88		2.623079		.		.		.		.		.		.		.		.		.		.

		1991		4		10		29.52		2.559932		.		.		.		.		.		.		.		.		.		.

		1991		4		11		33.27		2.382953		.		.		.		.		.		.		.		.		.		.

		1991		4		12		33.76		2.42413		.		.		.		.		.		.		.		.		.		.

		1991		4		13		26.86		2.918357		.		.		.		.		.		.		.		.		.		.

		1991		4		14		36.18		2.584462		.		.		.		.		.		.		.		.		.		.

		1992		1		1		17.1699		.		.		.		.		.		.		.		.		.		.		.

		1992		1		2		22.8811		.		.		.		.		.		.		.		.		.		.		.

		1992		1		3		23.2078		.		.		.		.		.		.		.		.		.		.		.

		1992		1		4		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1992		1		5		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1992		1		6		38.236		.		.		.		.		.		.		.		.		.		.		.

		1992		1		7		41.4062		.		.		.		.		.		.		.		.		.		.		.

		1992		1		8		45.6775		.		.		.		.		.		.		.		.		.		.		.

		1992		1		9		37.1228		.		.		.		.		.		.		.		.		.		.		.

		1992		1		10		36.1911		.		.		.		.		.		.		.		.		.		.		.

		1992		1		11		41.8902		.		.		.		.		.		.		.		.		.		.		.

		1992		1		12		42.0596		.		.		.		.		.		.		.		.		.		.		.

		1992		1		13		40.8254		.		.		.		.		.		.		.		.		.		.		.

		1992		1		14		36.0459		.		.		.		.		.		.		.		.		.		.		.

		1992		2		1		16.8795		.		.		.		.		.		.		.		.		.		.		.

		1992		2		2		14.8951		.		.		.		.		.		.		.		.		.		.		.

		1992		2		3		24.2726		.		.		.		.		.		.		.		.		.		.		.

		1992		2		4		35.3925		.		.		.		.		.		.		.		.		.		.		.

		1992		2		5		33.7348		.		.		.		.		.		.		.		.		.		.		.

		1992		2		6		43.1002		.		.		.		.		.		.		.		.		.		.		.

		1992		2		7		34.5455		.		.		.		.		.		.		.		.		.		.		.

		1992		2		8		41.019		.		.		.		.		.		.		.		.		.		.		.

		1992		2		9		41.5756		.		.		.		.		.		.		.		.		.		.		.

		1992		2		10		38.7442		.		.		.		.		.		.		.		.		.		.		.

		1992		2		11		37.6068		.		.		.		.		.		.		.		.		.		.		.

		1992		2		12		45.1572		.		.		.		.		.		.		.		.		.		.		.

		1992		2		13		38.9136		.		.		.		.		.		.		.		.		.		.		.

		1992		2		14		43.4632		.		.		.		.		.		.		.		.		.		.		.

		1992		3		1		24.3936		.		.		.		.		.		.		.		.		.		.		.

		1992		3		2		14.6652		.		.		.		.		.		.		.		.		.		.		.

		1992		3		3		30.1653		.		.		.		.		.		.		.		.		.		.		.

		1992		3		4		37.7036		.		.		.		.		.		.		.		.		.		.		.

		1992		3		5		38.4538		.		.		.		.		.		.		.		.		.		.		.

		1992		3		6		43.9956		.		.		.		.		.		.		.		.		.		.		.

		1992		3		7		41.14		.		.		.		.		.		.		.		.		.		.		.

		1992		3		8		40.3656		.		.		.		.		.		.		.		.		.		.		.

		1992		3		9		35.9975		.		.		.		.		.		.		.		.		.		.		.

		1992		3		10		40.172		.		.		.		.		.		.		.		.		.		.		.

		1992		3		11		43.1244		.		.		.		.		.		.		.		.		.		.		.

		1992		3		12		36.905		.		.		.		.		.		.		.		.		.		.		.

		1992		3		13		34.9206		.		.		.		.		.		.		.		.		.		.		.

		1992		3		14		39.325		.		.		.		.		.		.		.		.		.		.		.

		1992		4		1		22.2035		.		.		.		.		.		.		.		.		.		.		.

		1992		4		2		19.118		.		.		.		.		.		.		.		.		.		.		.

		1992		4		3		33.275		.		.		.		.		.		.		.		.		.		.		.

		1992		4		4		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1992		4		5		42.4468		.		.		.		.		.		.		.		.		.		.		.

		1992		4		6		41.382		.		.		.		.		.		.		.		.		.		.		.

		1992		4		7		37.8972		.		.		.		.		.		.		.		.		.		.		.

		1992		4		8		43.2696		.		.		.		.		.		.		.		.		.		.		.

		1992		4		9		41.7934		.		.		.		.		.		.		.		.		.		.		.

		1992		4		10		34.7875		.		.		.		.		.		.		.		.		.		.		.

		1992		4		11		39.204		.		.		.		.		.		.		.		.		.		.		.

		1992		4		12		40.172		.		.		.		.		.		.		.		.		.		.		.

		1992		4		13		35.6466		.		.		.		.		.		.		.		.		.		.		.

		1992		4		14		46.1736		.		.		.		.		.		.		.		.		.		.		.

		1993		1		1		18.0048		.		.		.		.		.		.		.		.		.		.		.

		1993		1		2		14.4474		1.869921		.		.		.		.		.		.		.		.		.		.

		1993		1		3		18.9607		1.894619		.		.		.		.		.		.		.		.		.		.

		1993		1		4		23.8612		1.834658		.		.		.		.		.		.		.		.		.		.

		1993		1		5		35.3804		1.976778		.		.		.		.		.		.		.		.		.		.

		1993		1		6		35.2231		1.989695		.		.		.		.		.		.		.		.		.		.

		1993		1		7		36.8566		2.597749		.		.		.		.		.		.		.		.		.		.

		1993		1		8		34.8964		.		.		.		.		.		.		.		.		.		.		.

		1993		1		9		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1993		1		10		32.1134		.		.		.		.		.		.		.		.		.		.		.

		1993		1		11		35.0416		.		.		.		.		.		.		.		.		.		.		.

		1993		1		12		38.5748		.		.		.		.		.		.		.		.		.		.		.

		1993		1		13		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1993		1		14		29.7539		.		.		.		.		.		.		.		.		.		.		.

		1993		2		1		14.036		.		.		.		.		.		.		.		.		.		.		.

		1993		2		2		15.2823		1.922952		.		.		.		.		.		.		.		.		.		.

		1993		2		3		17.7991		1.782381		.		.		.		.		.		.		.		.		.		.

		1993		2		4		30.8671		1.860129		.		.		.		.		.		.		.		.		.		.

		1993		2		5		29.4877		1.775204		.		.		.		.		.		.		.		.		.		.

		1993		2		6		49.0292		2.144047		.		.		.		.		.		.		.		.		.		.

		1993		2		7		33.9042		2.486415		.		.		.		.		.		.		.		.		.		.

		1993		2		8		38.1634		.		.		.		.		.		.		.		.		.		.		.

		1993		2		9		40.898		.		.		.		.		.		.		.		.		.		.		.

		1993		2		10		34.0978		.		.		.		.		.		.		.		.		.		.		.

		1993		2		11		32.6095		.		.		.		.		.		.		.		.		.		.		.

		1993		2		12		38.8894		.		.		.		.		.		.		.		.		.		.		.

		1993		2		13		33.396		.		.		.		.		.		.		.		.		.		.		.

		1993		2		14		43.076		.		.		.		.		.		.		.		.		.		.		.

		1993		3		1		24.563		.		.		.		.		.		.		.		.		.		.		.

		1993		3		2		17.3272		1.862997		.		.		.		.		.		.		.		.		.		.

		1993		3		3		28.6165		1.874515		.		.		.		.		.		.		.		.		.		.

		1993		3		4		34.7149		1.946578		.		.		.		.		.		.		.		.		.		.

		1993		3		5		37.4616		1.867348		.		.		.		.		.		.		.		.		.		.

		1993		3		6		43.5116		2.124028		.		.		.		.		.		.		.		.		.		.

		1993		3		7		35.816		2.246532		.		.		.		.		.		.		.		.		.		.

		1993		3		8		44.0682		.		.		.		.		.		.		.		.		.		.		.

		1993		3		9		33.8437		.		.		.		.		.		.		.		.		.		.		.

		1993		3		10		37.4616		.		.		.		.		.		.		.		.		.		.		.

		1993		3		11		36.0459		.		.		.		.		.		.		.		.		.		.		.

		1993		3		12		32.9483		.		.		.		.		.		.		.		.		.		.		.

		1993		3		13		38.3086		.		.		.		.		.		.		.		.		.		.		.

		1993		3		14		35.5014		.		.		.		.		.		.		.		.		.		.		.

		1993		4		1		20.8846		.		.		.		.		.		.		.		.		.		.		.

		1993		4		2		21.5501		2.067983		.		.		.		.		.		.		.		.		.		.

		1993		4		3		32.3796		1.825966		.		.		.		.		.		.		.		.		.		.

		1993		4		4		37.0018		1.879886		.		.		.		.		.		.		.		.		.		.

		1993		4		5		45.859		2.152999		.		.		.		.		.		.		.		.		.		.

		1993		4		6		46.343		2.05741		.		.		.		.		.		.		.		.		.		.

		1993		4		7		38.6958		2.486749		.		.		.		.		.		.		.		.		.		.

		1993		4		8		38.236		.		.		.		.		.		.		.		.		.		.		.

		1993		4		9		36.8324		.		.		.		.		.		.		.		.		.		.		.

		1993		4		10		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1993		4		11		32.1618		.		.		.		.		.		.		.		.		.		.		.

		1993		4		12		35.8765		.		.		.		.		.		.		.		.		.		.		.

		1993		4		13		36.1548		.		.		.		.		.		.		.		.		.		.		.

		1993		4		14		40.0026		.		.		.		.		.		.		.		.		.		.		.

		1994		1		1		9.5469		.		.		.		.		.		.		.		.		.		.		.

		1994		1		2		11.5071		.		.		.		.		.		.		.		.		.		.		.

		1994		1		3		13.5157		.		.		.		.		.		.		.		.		.		.		.

		1994		1		4		15.2944		.		.		.		.		.		.		.		.		.		.		.

		1994		1		5		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1994		1		6		26.0513		.		.		.		.		.		.		.		.		.		.		.

		1994		1		7		41.745		.		.		.		.		.		.		.		.		.		.		.

		1994		1		8		34.3035		.		.		.		.		.		.		.		.		.		.		.

		1994		1		9		29.0642		.		.		.		.		.		.		.		.		.		.		.

		1994		1		10		29.4272		.		.		.		.		.		.		.		.		.		.		.

		1994		1		11		30.2742		.		.		.		.		.		.		.		.		.		.		.

		1994		1		12		33.3839		.		.		.		.		.		.		.		.		.		.		.

		1994		1		13		32.2586		.		.		.		.		.		.		.		.		.		.		.

		1994		1		14		25.8335		.		.		.		.		.		.		.		.		.		.		.

		1994		2		1		8.7967		.		.		.		.		.		.		.		.		.		.		.

		1994		2		2		10.1882		.		.		.		.		.		.		.		.		.		.		.

		1994		2		3		13.7577		.		.		.		.		.		.		.		.		.		.		.

		1994		2		4		20.6305		.		.		.		.		.		.		.		.		.		.		.

		1994		2		5		27.8542		.		.		.		.		.		.		.		.		.		.		.

		1994		2		6		38.9983		.		.		.		.		.		.		.		.		.		.		.

		1994		2		7		51.2556		.		.		.		.		.		.		.		.		.		.		.

		1994		2		8		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1994		2		9		33.7227		.		.		.		.		.		.		.		.		.		.		.

		1994		2		10		27.7937		.		.		.		.		.		.		.		.		.		.		.

		1994		2		11		30.7461		.		.		.		.		.		.		.		.		.		.		.

		1994		2		12		39.4581		.		.		.		.		.		.		.		.		.		.		.

		1994		2		13		42.4952		.		.		.		.		.		.		.		.		.		.		.

		1994		2		14		42.0838		.		.		.		.		.		.		.		.		.		.		.

		1994		3		1		12.2331		.		.		.		.		.		.		.		.		.		.		.

		1994		3		2		10.4181		.		.		.		.		.		.		.		.		.		.		.

		1994		3		3		18.9244		.		.		.		.		.		.		.		.		.		.		.

		1994		3		4		31.0365		.		.		.		.		.		.		.		.		.		.		.

		1994		3		5		32.1255		.		.		.		.		.		.		.		.		.		.		.

		1994		3		6		39.5912		.		.		.		.		.		.		.		.		.		.		.

		1994		3		7		40.7528		.		.		.		.		.		.		.		.		.		.		.

		1994		3		8		37.6068		.		.		.		.		.		.		.		.		.		.		.

		1994		3		9		26.5353		.		.		.		.		.		.		.		.		.		.		.

		1994		3		10		33.759		.		.		.		.		.		.		.		.		.		.		.

		1994		3		11		36.9776		.		.		.		.		.		.		.		.		.		.		.

		1994		3		12		28.435		.		.		.		.		.		.		.		.		.		.		.

		1994		3		13		41.624		.		.		.		.		.		.		.		.		.		.		.

		1994		3		14		29.2699		.		.		.		.		.		.		.		.		.		.		.

		1994		4		1		12.8744		.		.		.		.		.		.		.		.		.		.		.

		1994		4		2		12.2573		.		.		.		.		.		.		.		.		.		.		.

		1994		4		3		21.6106		.		.		.		.		.		.		.		.		.		.		.

		1994		4		4		23.3167		.		.		.		.		.		.		.		.		.		.		.

		1994		4		5		38.9862		.		.		.		.		.		.		.		.		.		.		.

		1994		4		6		40.9948		.		.		.		.		.		.		.		.		.		.		.

		1994		4		7		47.5046		.		.		.		.		.		.		.		.		.		.		.

		1994		4		8		35.9733		.		.		.		.		.		.		.		.		.		.		.

		1994		4		9		34.5213		.		.		.		.		.		.		.		.		.		.		.

		1994		4		10		31.3995		.		.		.		.		.		.		.		.		.		.		.

		1994		4		11		33.154		.		.		.		.		.		.		.		.		.		.		.

		1994		4		12		32.1376		.		.		.		.		.		.		.		.		.		.		.

		1994		4		13		39.567		.		.		.		.		.		.		.		.		.		.		.

		1994		4		14		35.0174		.		.		.		.		.		.		.		.		.		.		.

		1995		1		1		26.5950135		.		.		.		5.74		2.06		43.646		360		0.105131		1.106803		1032.2670361446		.

		1995		1		2		29.36143375		.		.		.		6.03		2.035		32.721		380		9.87E-02		1.035583		933.6804489796		.

		1995		1		3		28.747488		.		.		.		6.29		2.29		70.901		390		9.78E-02		1.0939		1232.0562746781		.

		1995		1		4		27.9186765		.		.		.		6.24		3.358		59.861		450		0.093718		1.020476		1423.6324094707		.

		1995		1		5		40.168128		.		.		.		5.65		6.705		75.156		440		0.103957		1.153291		2134.3774137931		.

		1995		1		6		36.6636105		.		.		.		5.88		3.241		37.781		340		0.104214		1.048153		1945.3801304348		.

		1995		1		7		46.533623125		.		.		.		5.56		5.855		72.856		440		0.107155		1.108088		1409.9420689655		.

		1995		1		8		30.66700725		.		.		.		5.62		4.335		29.156		440		0.100524		1.048446		532.1734468085		.

		1995		1		9		38.602861		.		.		.		5.75		3.141		64.691		470		0.102059		1.090997		2335.08825		.

		1995		1		10		38.02436		.		.		.		5.82		2.894		87.116		480		0.099216		1.103796		2082.8741774744		.

		1995		1		11		38.524695		.		.		.		5.79		5.549		125.986		480		0.105544		1.237738		1875.72		.

		1995		1		12		39.771125625		.		.		.		5.47		4.415		83.896		390		0.105424		1.141745		2084.0388461539		.

		1995		1		13		40.2721275		.		.		.		5.72		4.963		91.486		480		0.108931		1.206529		1407.6549069767		.

		1995		1		14		38.81356875		.		.		.		5.72		4.606		61.816		440		0.100099		1.1011		2306.5920354331		.

		1995		2		1		23.36517425		.		.		.		6.15		1.219		40.656		400		9.08E-02		1.009093		928.944225		.

		1995		2		2		28.2801255		.		.		.		6.02		1.27		87.576		520		8.83E-02		1.01617		1107.3660714286		.

		1995		2		3		27.667068		.		.		.		5.91		1.761		57.331		480		8.73E-02		1.03663		1184.187922179		.

		1995		2		4		34.687354625		.		.		.		5.88		3.235		33.296		430		9.58E-02		1.080443		1083.6925578947		.

		1995		2		5		35.703415		.		.		.		5.79		3.659		67.911		460		0.093333		1.131343		1792.744921659		.

		1995		2		6		46.478245		.		.		.		5.38		6.282		81.596		550		9.42E-02		1.129653		2044.9047920792		.

		1995		2		7		45.1988625		.		.		.		5.26		7.268		115.981		500		9.65E-02		1.12113		1969.8731608696		.

		1995		2		8		34.25694525		.		.		.		5.68		3.111		32.721		510		8.92E-02		1.012604		820.4125560538		.

		1995		2		9		42.399336375		.		.		.		5.5		5.194		65.381		530		9.04E-02		1.090922		1636.1489189189		.

		1995		2		10		44.59719		.		.		.		5.61		4.013		90.106		520		9.98E-02		1.21694		2370.5175405405		.

		1995		2		11		40.732428		.		.		.		5.72		3.006		96.776		500		9.54E-02		1.134297		2033.6093114754		.

		1995		2		12		44.2636425		.		.		.		5.3		6.238		127.366		490		9.60E-02		1.176231		2159.7572913669		.

		1995		2		13		44.605576125		.		.		.		5.33		6.123		144.6926		530		9.56E-02		1.152754		2931.6493521127		.

		1995		2		14		45.0973875		.		.		.		5.35		5.881		80.38929		530		8.81E-02		1.106521		1710.892734375		.

		1995		3		1		29.7493625		.		.		.		5.76		1.766		85.0473		560		8.40E-02		1.090289		847.2385096154		.

		1995		3		2		28.9864575		.		.		.		5.9		1.144		63.80223		490		8.09E-02		1.062025		1682.5752580645		.

		1995		3		3		41.5844715		.		.		.		5.58		2.25		22.90263		370		8.21E-02		1.028703		2372.1207014218		.

		1995		3		4		47.438655		.		.		.		5.4		5.334		102.7705		480		8.67E-02		1.139952		2086.79625		.

		1995		3		5		47.363064375		.		.		.		5.58		4.295		71.30049		440		0.081062		1.062601		2200.8229859155		.

		1995		3		6		42.55225425		.		.		.		5.66		4.909		55.62231		390		8.55E-02		1.041597		1512.5372307692		.

		1995		3		7		43.4700475		.		.		.		5.66		4.046		63.91584		470		8.43E-02		1.084129		2274.1224		.

		1995		3		8		42.88509775		.		.		.		5.5		6.064		61.1892		510		8.43E-02		1.086873		1706.2727286245		.

		1995		3		9		44.2687685		.		.		.		5.55		3.304		84.36564		510		8.41E-02		1.103211		2345.1374457831		.

		1995		3		10		44.147379375		.		.		.		5.48		5.685		80.16207		490		8.06E-02		1.04677		1760.265		.

		1995		3		11		46.41508575		.		.		.		5.45		5.281		91.75029		520		0.085514		1.115387		2450.6856		.

		1995		3		12		43.30715125		.		.		.		5.69		3.654		85.95618		380		8.07E-02		1.1461		2235.8598829787		.

		1995		3		13		49.293035		.		.		.		5.38		5.714		141.7387		530		0.088811		1.195112		2042.6108108108		.

		1995		3		14		42.736166		.		.		.		5.65		2.922		52.1004		370		8.81E-02		1.187086		1496.5409853659		.

		1995		4		1		32.56162525		.		.		.		5.79		1.77		34.03641		400		7.89E-02		1.027319		1446.2985829787		.

		1995		4		2		30.9172545		.		.		.		5.87		1.045		94.93137		560		7.27E-02		0.994802		1348.4583959391		.

		1995		4		3		38.60858925		.		.		.		5.53		3.222		112.5409		510		8.35E-02		1.127102		1303.0067718121		.

		1995		4		4		41.3986815		.		.		.		5.55		3.09		86.86506		510		7.93E-02		1.023276		2278.6589189189		.

		1995		4		5		42.18905075		.		.		.		5.67		3.118		84.93369		480		7.98E-02		1.071985		1379.1786585366		.

		1995		4		6		48.197023875		.		.		.		5.49		4.925		115.722		590		7.19E-02		0.981213		2701.7730989011		.

		1995		4		7		48.622794		.		.		.		5.48		5.355		81.29817		420		8.90E-02		1.242296		2205.8748870968		.

		1995		4		8		36.24171925		.		.		.		5.57		2.984		32.7867		490		8.07E-02		1.014848		1320.1930746269		.

		1995		4		9		42.594585		.		.		.		5.82		3.398		39.83052		380		8.45E-02		1.08606		1811.4854309623		.

		1995		4		10		44.194205		.		.		.		5.64		4.41		128.2191		610		8.27E-02		1.118397		2417.4537391304		.

		1995		4		11		38.970537375		.		.		.		5.67		4.72		97.77392		390		8.40E-02		1.165828		1865.5505859375		.

		1995		4		12		45.26943575		.		.		.		5.65		3.934		70.8735		290		7.83E-02		1.038312		1965.578597561		.

		1995		4		13		43.91993375		.		.		.		5.36		8.169		138.1804		600		8.53E-02		1.130279		1604.66328		.

		1995		4		14		42.97137075		.		.		.		5.66		5.685		63.39496		500		8.04E-02		1.03136		1730.17845		.

		1996		1		1		17.9877567073		.		.		.		5.55		9.847		45.23676		479		8.39E-02		0.7453126		.		.

		1996		1		2		8.2659416159		3.053415		.		.		5.75		14.99		42.98493		578		7.76E-02		0.7013445		.		.

		1996		1		3		22.3650054878		2.47207		.		.		5.86		9.737		60.0345		586		8.04E-02		0.7421901		.		.

		1996		1		4		21.9460060976		2.668176		.		.		5.78		10.743		49.09704		528		7.51E-02		0.6901216		.		.

		1996		1		5		30.9360847561		2.762854		.		.		5.46		14.773		63.35863		627		8.37E-02		0.7663757		.		.

		1996		1		6		27.092195122		2.9528		.		.		5.46		15.025		57.24652		355		8.67E-02		0.7613226		.		.

		1996		1		7		34.8024036585		3.146002		.		.		5.07		24.5		72.15149		351		8.13E-02		0.8083484		.		.

		1996		1		8		17.2465948171		.		.		.		.		.		.		.		.		.		.		.

		1996		1		9		29.7702792683		.		.		.		.		.		.		.		.		.		.		.

		1996		1		10		31.7461760671		.		.		.		.		.		.		.		.		.		.		.

		1996		1		11		38.6712310976		.		.		.		.		.		.		.		.		.		.		.

		1996		1		12		36.4331737805		.		.		.		.		.		.		.		.		.		.		.

		1996		1		13		38.4455734756		.		.		.		.		.		.		.		.		.		.		.

		1996		1		14		28.7371864329		.		.		.		.		.		.		.		.		.		.		.

		1996		2		1		15.8477721037		.		.		.		5.7		14.745		50.06211		357		7.71E-02		0.732138		.		.

		1996		2		2		20.5764557927		2.29067		.		.		5.67		14.229		79.76482		375		0.0870913		0.8007293		.		.

		1996		2		3		21.9721243902		2.319055		.		.		5.72		14.032		57.24652		487		0.0751305		0.7428039		.		.

		1996		2		4		20.0517658537		2.905353		.		.		5.29		24.603		47.27413		426		8.33E-02		0.7761409		.		.

		1996		2		5		32.6612754573		2.513707		.		.		5.35		22.333		67.11168		491		8.16E-02		0.784031		.		.

		1996		2		6		39.5227317073		2.935251		.		.		4.99		24.1		82.33834		523		8.23E-02		0.8470785		.		.

		1996		2		7		39.4125221037		3.206109		.		.		4.79		47.733		102.81927		524		9.11E-02		0.8659871		.		.

		1996		2		8		13.4637585366		.		.		.		.		.		.		.		.		.		.		.

		1996		2		9		38.816652439		.		.		.		.		.		.		.		.		.		.		.

		1996		2		10		35.8089170732		.		.		.		.		.		.		.		.		.		.		.

		1996		2		11		35.0495314024		.		.		.		.		.		.		.		.		.		.		.

		1996		2		12		39.61464375		.		.		.		.		.		.		.		.		.		.		.

		1996		2		13		40.6656099085		.		.		.		.		.		.		.		.		.		.		.

		1996		2		14		37.5805157012		.		.		.		.		.		.		.		.		.		.		.

		1996		3		1		15.7626109756		.		.		.		5.37		17.78		28.40165		443		8.44E-02		0.7498502		.		.

		1996		3		2		20.2037721037		2.345181		.		.		5.52		19.259		68.39844		501		8.05E-02		0.7728501		.		.

		1996		3		3		26.6783603659		2.473941		.		.		5.26		17.166		102.39035		441		8.29E-02		0.825074		.		.

		1996		3		4		34.9530634146		2.665406		.		.		5.14		22.91		102.49758		431		9.74E-02		0.8755895		.		.

		1996		3		5		26.6621655488		3.148458		.		.		5.15		24.429		103.35542		446		8.91E-02		0.8806111		.		.

		1996		3		6		36.9426280488		2.947123		.		.		5.04		24.605		76.44069		408		0.1015588		0.8768194		.		.

		1996		3		7		40.0045920732		2.92363		.		.		4.97		33.328		81.4805		417		8.38E-02		0.8392584		.		.

		1996		3		8		39.8472182927		.		.		.		.		.		.		.		.		.		.		.

		1996		3		9		27.3530829268		.		.		.		.		.		.		.		.		.		.		.

		1996		3		10		40.8153658537		.		.		.		.		.		.		.		.		.		.		.

		1996		3		11		42.0581981707		.		.		.		.		.		.		.		.		.		.		.

		1996		3		12		25.88265625		.		.		.		.		.		.		.		.		.		.		.

		1996		3		13		24.298164939		.		.		.		.		.		.		.		.		.		.		.

		1996		3		14		17.393897561		.		.		.		.		.		.		.		.		.		.		.

		1996		4		1		21.2611202744		.		.		.		5.48		13.33		35.69329		385		7.47E-02		0.7354802		.		.

		1996		4		2		23.008445122		2.384592		.		.		5.72		8.101		86.94923		448		7.46E-02		0.7021043		.		.

		1996		4		3		24.3002676829		2.430384		.		.		5.41		12.728		86.41308		384		7.35E-02		0.7410749		.		.

		1996		4		4		32.2058469512		2.46465		.		.		5.52		10.035		76.44069		416		9.23E-02		0.7147453		.		.

		1996		4		5		15.9576496951		2.661035		.		.		5.15		17.999		99.49514		444		7.58E-02		0.8052992		.		.

		1996		4		6		35.9861378049		2.848205		.		.		5.16		13.744		108.07354		470		7.82E-02		0.7323437		.		.

		1996		4		7		40.8321140244		3.459711		.		.		5.09		13.981		77.62022		425		8.28E-02		0.7763256		.		.

		1996		4		8		35.3305243902		.		.		.		.		.		.		.		.		.		.		.

		1996		4		9		36.9469810976		.		.		.		.		.		.		.		.		.		.		.

		1996		4		10		32.8811597561		.		.		.		.		.		.		.		.		.		.		.

		1996		4		11		33.572814939		.		.		.		.		.		.		.		.		.		.		.

		1996		4		12		37.8420121951		.		.		.		.		.		.		.		.		.		.		.

		1996		4		13		34.7428259146		.		.		.		.		.		.		.		.		.		.		.

		1996		4		14		37.1292926829		.		.		.		.		.		.		.		.		.		.		.

		1997		1		1		20.7253079268		.		.		.		.		.		.		.		.		.		.		.

		1997		1		2		17.4688585366		2.443515		.		.		.		.		.		.		.		.		.		.

		1997		1		3		20.8951875		2.490977		.		.		.		.		.		.		.		.		.		.

		1997		1		4		19.0785643293		2.568757		.		.		.		.		.		.		.		.		.		.

		1997		1		5		36.4819057927		2.609418		.		.		.		.		.		.		.		.		.		.

		1997		1		6		28.7947536585		2.671903		.		.		.		.		.		.		.		.		.		.

		1997		1		7		55.9965128049		2.772307		.		.		.		.		.		.		.		.		.		.

		1997		1		8		44.6050083841		.		.		.		.		.		.		.		.		.		.		.

		1997		1		9		46.7619256098		.		.		.		.		.		.		.		.		.		.		.

		1997		1		10		36.8041051829		.		.		.		.		.		.		.		.		.		.		.

		1997		1		11		42.9878323171		.		.		.		.		.		.		.		.		.		.		.

		1997		1		12		38.8077987805		.		.		.		.		.		.		.		.		.		.		.

		1997		1		13		39.500154878		.		.		.		.		.		.		.		.		.		.		.

		1997		1		14		35.1919646341		.		.		.		.		.		.		.		.		.		.		.

		1997		2		1		16.7077390244		.		.		.		.		.		.		.		.		.		.		.

		1997		2		2		18.8522057927		2.584		.		.		.		.		.		.		.		.		.		.

		1997		2		3		22.226335061		2.501299		.		.		.		.		.		.		.		.		.		.

		1997		2		4		38.3088582317		2.445467		.		.		.		.		.		.		.		.		.		.

		1997		2		5		29.2989695122		2.497357		.		.		.		.		.		.		.		.		.		.

		1997		2		6		46.4261875		2.563264		.		.		.		.		.		.		.		.		.		.

		1997		2		7		63.7501596037		2.531143		.		.		.		.		.		.		.		.		.		.

		1997		2		8		40.294660061		.		.		.		.		.		.		.		.		.		.		.

		1997		2		9		48.6747032012		.		.		.		.		.		.		.		.		.		.		.

		1997		2		10		28.6915716463		.		.		.		.		.		.		.		.		.		.		.

		1997		2		11		28.4049713415		.		.		.		.		.		.		.		.		.		.		.

		1997		2		12		50.9747176829		.		.		.		.		.		.		.		.		.		.		.

		1997		2		13		64.0927408537		.		.		.		.		.		.		.		.		.		.		.

		1997		2		14		51.5319079268		.		.		.		.		.		.		.		.		.		.		.

		1997		3		1		27.0209969512		.		.		.		.		.		.		.		.		.		.		.

		1997		3		2		18.4670347561		2.450068		.		.		.		.		.		.		.		.		.		.

		1997		3		3		35.1727079268		2.428612		.		.		.		.		.		.		.		.		.		.

		1997		3		4		33.5292291159		2.55452		.		.		.		.		.		.		.		.		.		.

		1997		3		5		36.9203463415		2.807181		.		.		.		.		.		.		.		.		.		.

		1997		3		6		49.1404609756		2.442087		.		.		.		.		.		.		.		.		.		.

		1997		3		7		36.9993099085		2.376531		.		.		.		.		.		.		.		.		.		.

		1997		3		8		46.8477323171		.		.		.		.		.		.		.		.		.		.		.

		1997		3		9		36.3735591463		.		.		.		.		.		.		.		.		.		.		.

		1997		3		10		37.9928564024		.		.		.		.		.		.		.		.		.		.		.

		1997		3		11		45.4782004573		.		.		.		.		.		.		.		.		.		.		.

		1997		3		12		36.8487792683		.		.		.		.		.		.		.		.		.		.		.

		1997		3		13		57.1337652439		.		.		.		.		.		.		.		.		.		.		.

		1997		3		14		42.4585495427		.		.		.		.		.		.		.		.		.		.		.

		1997		4		1		20.4796926829		.		.		.		.		.		.		.		.		.		.		.

		1997		4		2		20.442802439		2.729404		.		.		.		.		.		.		.		.		.		.

		1997		4		3		34.0992756098		2.192496		.		.		.		.		.		.		.		.		.		.

		1997		4		4		25.74275		2.747582		.		.		.		.		.		.		.		.		.		.

		1997		4		5		48.4627134146		2.432992		.		.		.		.		.		.		.		.		.		.

		1997		4		6		52.1466653963		2.496401		.		.		.		.		.		.		.		.		.		.

		1997		4		7		55.9245768293		2.747763		.		.		.		.		.		.		.		.		.		.

		1997		4		8		41.174326372		.		.		.		.		.		.		.		.		.		.		.

		1997		4		9		37.5053518293		.		.		.		.		.		.		.		.		.		.		.

		1997		4		10		41.9291560976		.		.		.		.		.		.		.		.		.		.		.

		1997		4		11		33.7176829268		.		.		.		.		.		.		.		.		.		.		.

		1997		4		12		39.1259771341		.		.		.		.		.		.		.		.		.		.		.

		1997		4		13		48.2731897866		.		.		.		.		.		.		.		.		.		.		.

		1997		4		14		33.1015605183		.		.		.		.		.		.		.		.		.		.		.

		1998		1		1		24.9018368902		.		.		.		.		.		.		.		.		.		.		.

		1998		1		2		25.6580049628		2.474138		.		.		.		.		.		.		.		.		.		.

		1998		1		3		31.2129958644		2.344589		.		.		.		.		.		.		.		.		.		.

		1998		1		4		34.2282878412		2.228333		.		.		.		.		.		.		.		.		.		.

		1998		1		5		49.5149214227		2.454129		.		.		.		.		.		.		.		.		.		.

		1998		1		6		48.5431182796		2.204578		.		.		.		.		.		.		.		.		.		.

		1998		1		7		55.2136311001		2.527433		.		.		.		.		.		.		.		.		.		.

		1998		1		8		38.3806097561		.		.		.		.		.		.		.		.		.		.		.

		1998		1		9		45.1556875		.		.		.		.		.		.		.		.		.		.		.

		1998		1		10		48.9891371951		.		.		.		.		.		.		.		.		.		.		.

		1998		1		11		55.9949634146		.		.		.		.		.		.		.		.		.		.		.

		1998		1		12		49.664597561		.		.		.		.		.		.		.		.		.		.		.

		1998		1		13		61.9514466463		.		.		.		.		.		.		.		.		.		.		.

		1998		1		14		46.3055564024		.		.		.		.		.		.		.		.		.		.		.

		1998		2		1		22.3267134146		.		.		.		.		.		.		.		.		.		.		.

		1998		2		2		29.1737105045		2.239999		.		.		.		.		.		.		.		.		.		.

		1998		2		3		28.415483871		2.222164		.		.		.		.		.		.		.		.		.		.

		1998		2		4		37.7023589744		2.375611		.		.		.		.		.		.		.		.		.		.

		1998		2		5		50.5393680728		2.40237		.		.		.		.		.		.		.		.		.		.

		1998		2		6		56.2502878412		2.490715		.		.		.		.		.		.		.		.		.		.

		1998		2		7		55.365356493		2.68826		.		.		.		.		.		.		.		.		.		.

		1998		2		8		38.5621097561		.		.		.		.		.		.		.		.		.		.		.

		1998		2		9		50.4068292683		.		.		.		.		.		.		.		.		.		.		.

		1998		2		10		53.8722987805		.		.		.		.		.		.		.		.		.		.		.

		1998		2		11		51.5437865854		.		.		.		.		.		.		.		.		.		.		.

		1998		2		12		56.3719817073		.		.		.		.		.		.		.		.		.		.		.

		1998		2		13		57.7861692073		.		.		.		.		.		.		.		.		.		.		.

		1998		2		14		54.4330304878		.		.		.		.		.		.		.		.		.		.		.

		1998		3		1		19.5352286585		.		.		.		.		.		.		.		.		.		.		.

		1998		3		2		30.3314673284		2.307095		.		.		.		.		.		.		.		.		.		.

		1998		3		3		34.0537435897		2.190743		.		.		.		.		.		.		.		.		.		.

		1998		3		4		45.4055252275		2.287626		.		.		.		.		.		.		.		.		.		.

		1998		3		5		56.1596129032		2.373053		.		.		.		.		.		.		.		.		.		.

		1998		3		6		53.1301091811		2.532981		.		.		.		.		.		.		.		.		.		.

		1998		3		7		55.3201191067		2.409834		.		.		.		.		.		.		.		.		.		.

		1998		3		8		44.1598353659		.		.		.		.		.		.		.		.		.		.		.

		1998		3		9		49.7946356707		.		.		.		.		.		.		.		.		.		.		.

		1998		3		10		54.4084984756		.		.		.		.		.		.		.		.		.		.		.

		1998		3		11		56.3887667683		.		.		.		.		.		.		.		.		.		.		.

		1998		3		12		57.3377682927		.		.		.		.		.		.		.		.		.		.		.

		1998		3		13		59.891679878		.		.		.		.		.		.		.		.		.		.		.

		1998		3		14		42.649179878		.		.		.		.		.		.		.		.		.		.		.

		1998		4		1		26.1123902439		.		.		.		.		.		.		.		.		.		.		.

		1998		4		2		28.6919123242		2.296501		.		.		.		.		.		.		.		.		.		.

		1998		4		3		37.2239636063		2.148498		.		.		.		.		.		.		.		.		.		.

		1998		4		4		47.40617866		2.482404		.		.		.		.		.		.		.		.		.		.

		1998		4		5		52.7475930521		2.306948		.		.		.		.		.		.		.		.		.		.

		1998		4		6		55.8977965261		2.442486		.		.		.		.		.		.		.		.		.		.

		1998		4		7		59.1082497932		2.746377		.		.		.		.		.		.		.		.		.		.

		1998		4		8		42.3522134146		.		.		.		.		.		.		.		.		.		.		.

		1998		4		9		47.0184603659		.		.		.		.		.		.		.		.		.		.		.

		1998		4		10		53.954195122		.		.		.		.		.		.		.		.		.		.		.

		1998		4		11		54.6923689024		.		.		.		.		.		.		.		.		.		.		.

		1998		4		12		50.7148628049		.		.		.		.		.		.		.		.		.		.		.

		1998		4		13		56.0879268293		.		.		.		.		.		.		.		.		.		.		.

		1998		4		14		49.664597561		.		.		.		.		.		.		.		.		.		.		.

		1999		1		1		17.6568512195		.		.		.		.		.		.		.		.		.		.		.

		1999		1		2		17.9276029663		2.265691		.		.		.		.		.		.		.		.		.		.

		1999		1		3		23.2761977867		2.330989		.		.		.		.		.		.		.		.		.		.

		1999		1		4		23.2757339418		2.332195		.		.		.		.		.		.		.		.		.		.

		1999		1		5		31.5933995665		2.252169		.		.		.		.		.		.		.		.		.		.

		1999		1		6		37.0741901654		2.271812		.		.		.		.		.		.		.		.		.		.

		1999		1		7		53.0916800913		2.513135		.		.		.		.		.		.		.		.		.		.

		1999		1		8		49.181364878		2.729804		.		.		.		.		.		.		.		.		.		.

		1999		1		9		34.8321519512		2.358296		.		.		.		.		.		.		.		.		.		.

		1999		1		10		39.1747829268		2.406740		.		.		.		.		.		.		.		.		.		.

		1999		1		11		46.4073365854		2.201668		.		.		.		.		.		.		.		.		.		.

		1999		1		12		42.7524282927		2.347347		.		.		.		.		.		.		.		.		.		.

		1999		1		13		57.3045080488		2.547308		.		.		.		.		.		.		.		.		.		.

		1999		1		14		41.19808		2.014915		.		.		.		.		.		.		.		.		.		.

		1999		2		1		16.3727165854		2.248280		.		.		.		.		.		.		.		.		.		.

		1999		2		2		19.4870493098		2.176957		.		.		.		.		.		.		.		.		.		.

		1999		2		3		21.9938987336		2.274987		.		.		.		.		.		.		.		.		.		.

		1999		2		4		30.4374982316		2.375968		.		.		.		.		.		.		.		.		.		.

		1999		2		5		36.8088709184		2.234534		.		.		.		.		.		.		.		.		.		.

		1999		2		6		49.9806727667		2.226289		.		.		.		.		.		.		.		.		.		.

		1999		2		7		51.7650838562		2.827464		.		.		.		.		.		.		.		.		.		.

		1999		2		8		47.5877653659		2.310167		.		.		.		.		.		.		.		.		.		.

		1999		2		9		45.3240029268		2.218510		.		.		.		.		.		.		.		.		.		.

		1999		2		10		46.2462		2.305465		.		.		.		.		.		.		.		.		.		.

		1999		2		11		45.7627902439		2.323736		.		.		.		.		.		.		.		.		.		.

		1999		2		12		45.9117382927		2.385305		.		.		.		.		.		.		.		.		.		.

		1999		2		13		59.4751004878		2.560521		.		.		.		.		.		.		.		.		.		.

		1999		2		14		44.0853170732		2.283960		.		.		.		.		.		.		.		.		.		.

		1999		3		1		1.9162858537		2.341408		.		.		.		.		.		.		.		.		.		.

		1999		3		2		17.54632251		2.413558		.		.		.		.		.		.		.		.		.		.

		1999		3		3		20.0026128465		2.535145		.		.		.		.		.		.		.		.		.		.

		1999		3		4		32.1175442327		2.328980		.		.		.		.		.		.		.		.		.		.

		1999		3		5		36.3543029778		2.334217		.		.		.		.		.		.		.		.		.		.

		1999		3		6		56.9102827153		2.397371		.		.		.		.		.		.		.		.		.		.

		1999		3		7		54.2413195208		2.470480		.		.		.		.		.		.		.		.		.		.

		1999		3		8		51.17574		2.347013		.		.		.		.		.		.		.		.		.		.

		1999		3		9		39.9817053659		2.659387		.		.		.		.		.		.		.		.		.		.

		1999		3		10		45.2657458537		2.253215		.		.		.		.		.		.		.		.		.		.

		1999		3		11		57.2034878049		2.310641		.		.		.		.		.		.		.		.		.		.

		1999		3		12		45.6295426829		2.292894		.		.		.		.		.		.		.		.		.		.

		1999		3		13		60.4369619512		2.475010		.		.		.		.		.		.		.		.		.		.

		1999		3		14		44.0175570732		2.417298		.		.		.		.		.		.		.		.		.		.

		1999		4		1		22.2256931707		2.236301		.		.		.		.		.		.		.		.		.		.

		1999		4		2		21.7765874273		2.178977		.		.		.		.		.		.		.		.		.		.

		1999		4		3		28.9675739418		2.135376		.		.		.		.		.		.		.		.		.		.

		1999		4		4		38.2161761552		2.308316		.		.		.		.		.		.		.		.		.		.

		1999		4		5		43.5735840274		2.224128		.		.		.		.		.		.		.		.		.		.

		1999		4		6		45.954035733		2.169551		.		.		.		.		.		.		.		.		.		.

		1999		4		7		57.009777433		2.669829		.		.		.		.		.		.		.		.		.		.

		1999		4		8		43.073875122		2.117414		.		.		.		.		.		.		.		.		.		.

		1999		4		9		42.0554092683		2.140432		.		.		.		.		.		.		.		.		.		.

		1999		4		10		52.5565565854		2.275970		.		.		.		.		.		.		.		.		.		.

		1999		4		11		45.54319		2.320683		.		.		.		.		.		.		.		.		.		.

		1999		4		12		45.0471785366		2.259413		.		.		.		.		.		.		.		.		.		.

		1999		4		13		57.3398341463		2.287429		.		.		.		.		.		.		.		.		.		.

		1999		4		14		44.73854		2.304275		.		.		.		.		.		.		.		.		.		.

		2000		1		1		37.4433909756		2.4515621662		.		.		.		.		.		.		.		.		.		.

		2000		1		2		45.2514914634		2.4906442165		.		.		.		.		.		.		.		.		.		.

		2000		1		3		48.268257561		2.2338044643		.		.		.		.		.		.		.		.		.		.

		2000		1		4		41.702354878		2.2379496098		.		.		.		.		.		.		.		.		.		.

		2000		1		5		45.606405122		2.3429486752		.		.		.		.		.		.		.		.		.		.

		2000		1		6		48.268257561		2.3071639538		.		.		.		.		.		.		.		.		.		.

		2000		1		7		44.5416641463		2.4928119183		.		.		.		.		.		.		.		.		.		.

		2000		1		8		29.4235404878		2.2814347744		.		.		.		.		.		.		.		.		.		.

		2000		1		9		39.6577795122		2.3987574577		.		.		.		.		.		.		.		.		.		.

		2000		1		10		40.9782731707		2.3722727299		.		.		.		.		.		.		.		.		.		.

		2000		1		11		44.9488439024		2.4454627037		.		.		.		.		.		.		.		.		.		.

		2000		1		12		42.8208080488		2.4000935555		.		.		.		.		.		.		.		.		.		.

		2000		1		13		44.5416641463		2.7098264694		.		.		.		.		.		.		.		.		.		.

		2000		1		14		34.9319326829		2.4341855049		.		.		.		.		.		.		.		.		.		.

		2000		2		1		32.6520565854		2.4175541401		.		.		.		.		.		.		.		.		.		.

		2000		2		2		34.6040817073		2.3812661171		.		.		.		.		.		.		.		.		.		.

		2000		2		3		47.2035165854		2.32716012		.		.		.		.		.		.		.		.		.		.

		2000		2		4		47.5584302439		2.3489339352		.		.		.		.		.		.		.		.		.		.

		2000		2		5		48.978084878		2.2695176601		.		.		.		.		.		.		.		.		.		.

		2000		2		6		45.2514914634		2.3454420567		.		.		.		.		.		.		.		.		.		.

		2000		2		7		42.5896390244		2.4104948044		.		.		.		.		.		.		.		.		.		.

		2000		2		8		29.850552439		2.2872538567		.		.		.		.		.		.		.		.		.		.

		2000		2		9		45.6772639024		2.3815879822		.		.		.		.		.		.		.		.		.		.

		2000		2		10		42.567947561		2.2973809242		.		.		.		.		.		.		.		.		.		.

		2000		2		11		38.95353		2.3805446625		.		.		.		.		.		.		.		.		.		.

		2000		2		12		46.7475826829		2.3202955723		.		.		.		.		.		.		.		.		.		.

		2000		2		13		33.5064936585		2.4919323921		.		.		.		.		.		.		.		.		.		.

		2000		2		14		45.4622085366		2.4630081654		.		.		.		.		.		.		.		.		.		.

		2000		3		1		40.2827002439		2.4494512081		.		.		.		.		.		.		.		.		.		.

		2000		3		2		35.6688226829		2.4038221836		.		.		.		.		.		.		.		.		.		.

		2000		3		3		44.8965778049		2.5412957668		.		.		.		.		.		.		.		.		.		.

		2000		3		4		46.6711460976		2.217220068		.		.		.		.		.		.		.		.		.		.

		2000		3		5		44.8965778049		2.3829505444		.		.		.		.		.		.		.		.		.		.

		2000		3		6		48.268257561		2.5086183548		.		.		.		.		.		.		.		.		.		.

		2000		3		7		48.6231712195		2.5945978165		.		.		.		.		.		.		.		.		.		.

		2000		3		8		44.6875134146		2.3846356869		.		.		.		.		.		.		.		.		.		.

		2000		3		9		38.2864658537		2.3169689178		.		.		.		.		.		.		.		.		.		.

		2000		3		10		48.7438170732		2.2844033241		.		.		.		.		.		.		.		.		.		.

		2000		3		11		48.5021121951		2.1423103809		.		.		.		.		.		.		.		.		.		.

		2000		3		12		36.0840592683		2.369294405		.		.		.		.		.		.		.		.		.		.

		2000		3		13		33.6093731707		2.8322412968		.		.		.		.		.		.		.		.		.		.

		2000		3		14		34.1694260976		2.4173130989		.		.		.		.		.		.		.		.		.		.

		2000		4		1		42.5896390244		2.732473135		.		.		.		.		.		.		.		.		.		.

		2000		4		2		49.5104553659		2.4357287884		.		.		.		.		.		.		.		.		.		.

		2000		4		3		47.7358870732		2.4288938046		.		.		.		.		.		.		.		.		.		.

		2000		4		4		47.9133439024		2.6473257542		.		.		.		.		.		.		.		.		.		.

		2000		4		5		50.93011		2.1618285179		.		.		.		.		.		.		.		.		.		.

		2000		4		6		47.0260597561		2.8021440506		.		.		.		.		.		.		.		.		.		.

		2000		4		7		38.6855887805		2.9266200066		.		.		.		.		.		.		.		.		.		.

		2000		4		8		44.9529756098		2.4059741497		.		.		.		.		.		.		.		.		.		.

		2000		4		9		46.5759102439		2.7134850025		.		.		.		.		.		.		.		.		.		.

		2000		4		10		45.00111		2.5064237118		.		.		.		.		.		.		.		.		.		.

		2000		4		11		42.6200070732		2.5561144352		.		.		.		.		.		.		.		.		.		.

		2000		4		12		39.4462360976		2.3942701817		.		.		.		.		.		.		.		.		.		.

		2000		4		13		38.5081319512		2.9157044888		.		.		.		.		.		.		.		.		.		.

		2000		4		14		44.4241170732		2.6997845173		.		.		.		.		.		.		.		.		.		.

		2001		1		1		19.8832217073		.		.		.		.		.		.		.		.		.		.		.

		2001		1		2		21.8765639024		.		.		.		.		.		.		.		.		.		.		.

		2001		1		3		28.5534029268		.		.		.		.		.		.		.		.		.		.		.

		2001		1		4		35.5709012195		.		.		.		.		.		.		.		.		.		.		.

		2001		1		5		25.6293936585		.		.		.		.		.		.		.		.		.		.		.

		2001		1		6		31.2010009756		.		.		.		.		.		.		.		.		.		.		.

		2001		1		7		27.9094763415		.		.		.		.		.		.		.		.		.		.		.

		2001		1		8		19.8383926829		.		.		.		.		.		.		.		.		.		.		.

		2001		1		9		28.3472307317		.		.		.		.		.		.		.		.		.		.		.

		2001		1		10		32.4256390244		.		.		.		.		.		.		.		.		.		.		.

		2001		1		11		37.2370121951		.		.		.		.		.		.		.		.		.		.		.

		2001		1		12		29.996195122		.		.		.		.		.		.		.		.		.		.		.

		2001		1		13		36.2218517073		.		.		.		.		.		.		.		.		.		.		.

		2001		1		14		30.6242146341		.		.		.		.		.		.		.		.		.		.		.

		2001		2		1		18.8932646341		.		.		.		.		.		.		.		.		.		.		.

		2001		2		2		29.8144		.		.		.		.		.		.		.		.		.		.		.

		2001		2		3		24.1060331707		.		.		.		.		.		.		.		.		.		.		.

		2001		2		4		23.0363341463		.		.		.		.		.		.		.		.		.		.		.

		2001		2		5		28.6048426829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		6		20.6378780488		.		.		.		.		.		.		.		.		.		.		.

		2001		2		7		8.4038926829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		8		22.7239770732		.		.		.		.		.		.		.		.		.		.		.

		2001		2		9		18.4272080488		.		.		.		.		.		.		.		.		.		.		.

		2001		2		10		29.1202731707		.		.		.		.		.		.		.		.		.		.		.

		2001		2		11		32.6805653659		.		.		.		.		.		.		.		.		.		.		.

		2001		2		12		15.7982026829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		13		26.1506085366		.		.		.		.		.		.		.		.		.		.		.

		2001		2		14		26.0297560976		.		.		.		.		.		.		.		.		.		.		.

		2001		3		1		16.250004878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		2		28.7083419512		.		.		.		.		.		.		.		.		.		.		.

		2001		3		3		15.1666712195		.		.		.		.		.		.		.		.		.		.		.

		2001		3		4		21.5489195122		.		.		.		.		.		.		.		.		.		.		.

		2001		3		5		31.6168573171		.		.		.		.		.		.		.		.		.		.		.

		2001		3		6		26.4195826829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		7		20.3397753659		.		.		.		.		.		.		.		.		.		.		.

		2001		3		8		23.4267804878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		9		28.9382714634		.		.		.		.		.		.		.		.		.		.		.

		2001		3		10		30.098454878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		11		27.2638970732		.		.		.		.		.		.		.		.		.		.		.

		2001		3		12		34.8073617073		.		.		.		.		.		.		.		.		.		.		.

		2001		3		13		29.74664		.		.		.		.		.		.		.		.		.		.		.

		2001		3		14		28.1850612195		.		.		.		.		.		.		.		.		.		.		.

		2001		4		1		19.6324270732		.		.		.		.		.		.		.		.		.		.		.

		2001		4		2		29.6894158537		.		.		.		.		.		.		.		.		.		.		.

		2001		4		3		.		.		.		.		.		.		.		.		.		.		.		.

		2001		4		4		29.7185443902		.		.		.		.		.		.		.		.		.		.		.

		2001		4		5		25.8952690244		.		.		.		.		.		.		.		.		.		.		.

		2001		4		6		24.5423414634		.		.		.		.		.		.		.		.		.		.		.

		2001		4		7		28.0042990244		.		.		.		.		.		.		.		.		.		.		.

		2001		4		8		23.2191621951		.		.		.		.		.		.		.		.		.		.		.

		2001		4		9		24.5702304878		.		.		.		.		.		.		.		.		.		.		.

		2001		4		10		33.918424878		.		.		.		.		.		.		.		.		.		.		.

		2001		4		11		29.3268585366		.		.		.		.		.		.		.		.		.		.		.

		2001		4		12		27.8778687805		.		.		.		.		.		.		.		.		.		.		.

		2001		4		13		27.8580365854		.		.		.		.		.		.		.		.		.		.		.

		2001		4		14		29.40784		.		.		.		.		.		.		.		.		.		.		.





sorted

		YR		REP		TRT		BUAC		GN		GP		GK		SPH		SN		SP		SK		TN		OC		Strawyld		BI

		1971		1		2		34		.		.		.		.		.		.		.		.		.		.		.

		1971		2		2		36		.		.		.		.		.		.		.		.		.		.		.

		1971		3		2		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		2		39.3		.		.		.		.		.		.		.		.		.		.		.

		1972		1		2		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		2		27.1		.		.		.		.		.		.		.		.		.		.		.

		1972		3		2		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		4		2		28.56		.		.		.		.		.		.		.		.		.		.		.

		1974		1		2		18.15		.		.		.		.		.		.		.		.		.		.		.

		1974		2		2		14.399		.		.		.		.		.		.		.		.		.		.		.

		1974		3		2		15.851		.		.		.		.		.		.		.		.		.		.		.

		1974		4		2		17.787		.		.		.		.		.		.		.		.		.		.		.

		1975		1		2		24.442		.		.		.		.		.		.		.		.		.		.		.

		1975		2		2		26.136		.		.		.		.		.		.		.		.		.		.		.

		1975		3		2		26.741		.		.		.		.		.		.		.		.		.		.		.

		1975		4		2		30.129		.		.		.		.		.		.		.		.		.		.		.

		1976		1		2		19.239		.		.		.		.		.		.		.		.		.		.		.

		1976		2		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		3		2		24.2		.		.		.		.		.		.		.		.		.		.		.

		1976		4		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1977		1		2		14.641		.		.		.		.		.		.		.		.		.		.		.

		1977		2		2		16.819		.		.		.		.		.		.		.		.		.		.		.

		1977		3		2		15.972		.		.		.		.		.		.		.		.		.		.		.

		1977		4		2		20.449		.		.		.		.		.		.		.		.		.		.		.

		1978		1		2		18.271		.		.		.		.		.		.		.		.		.		.		.

		1978		2		2		21.296		.		.		.		.		.		.		.		.		.		.		.

		1978		3		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		4		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1979		1		2		25.48		1.8		.		.		.		.		.		.		.		.		.		.

		1979		2		2		41.68		1.73		.		.		.		.		.		.		.		.		.		.

		1979		3		2		42.04		1.83		.		.		.		.		.		.		.		.		.		.

		1979		4		2		41.5		1.94		.		.		.		.		.		.		.		.		.		.

		1980		1		2		20.57		1.86		4774		4753		5.6		9		93		801		.		.		.		6.8

		1980		2		2		22.63		1.77		5348		5677		5.7		9		163		833		.		.		.		6.8

		1980		3		2		22.87		2.11		6664		6321		5.7		15		143		781		.		.		.		6.9

		1980		4		2		17.3		1.98		4732		5901		5.6		12		156		827		.		.		.		6.7

		1981		1		2		19.6		2		3808		3556		.		.		.		.		.		.		.		.

		1981		2		2		20.33		1.9		4298		3724		.		.		.		.		.		.		.		.

		1981		3		2		21.42		2.4		4550		4277		.		.		.		.		.		.		.		.

		1981		4		2		16.82		1.8		3668		3969		.		.		.		.		.		.		.		.

		1982		1		2		23.23		2.21		4858		5026		.		.		.		.		.		.		.		.

		1982		2		2		29.28		1.96		4914		3766		.		.		.		.		.		.		.		.

		1982		3		2		28.92		2.02		4634		4459		.		.		.		.		.		.		.		.

		1982		4		2		28.56		2.31		5390		4900		.		.		.		.		.		.		.		.

		1983		1		2		35.57		1.8194		2786		3276		5.4		1		127		601		.		.		.		6.7

		1983		2		2		42.35		1.6974		3836		3710		5.3		0		82		757		.		.		.		6.6

		1983		3		2		37.27		1.7347		3486		3430		5.3		0		193		852		.		.		.		6.7

		1983		4		2		38.96		1.9989		3976		4137		5.3		0		211		826		.		.		.		6.7

		1984		1		2		31.1		2.2		4100		3300		.		.		.		.		.		.		.		.

		1984		2		2		36.9		1.94		3700		4100		.		.		.		.		.		.		.		.

		1984		3		2		30.37		1.81		3700		3900		.		.		.		.		.		.		.		.

		1984		4		2		35.09		2.03		4500		4000		.		.		.		.		.		.		.		.

		1985		1		2		19.84		1.91		4200		5900		.		.		.		.		.		.		.		.

		1985		2		2		20.81		1.86		5500		6000		.		.		.		.		.		.		.		.

		1985		3		2		21.66		1.74		5100		5100		.		.		.		.		.		.		.		.

		1985		4		2		19.36		2.14		4100		4800		.		.		.		.		.		.		.		.

		1986		1		2		38.6		.		.		.		5.8		12		63		751		.		.		.		6.8

		1986		2		2		41.5		.		.		.		5.7		11		119		774		.		.		.		6.8

		1986		3		2		38.96		.		.		.		5.7		15		83		706		.		.		.		6.8

		1986		4		2		42.47		.		.		.		5.7		17		107		850		.		.		.		6.9

		1987		1		2		28.68		.		.		.		5.8		12		63		751		.		.		.		6.8

		1987		2		2		33.03		.		.		.		5.7		11		119		774		.		.		.		6.8

		1987		3		2		30.98		.		.		.		5.7		15		83		706		.		.		.		6.8

		1987		4		2		29.28		.		.		.		5.7		17		107		850		.		.		.		6.9

		1988		1		2		24.93		.		.		.		5.2		8		100		740		.		.		.		7

		1988		2		2		26.01		.		.		.		5		7		152		772		.		.		.		6.9

		1988		3		2		27.1		.		.		.		5		4		110		705		.		.		.		6.8

		1988		4		2		30.25		.		.		.		5		6		160		881		.		.		.		6.8

		1989		1		2		20.33		.		.		.		.		.		.		.		.		.		.		.

		1989		2		2		15.85		.		.		.		.		.		.		.		.		.		.		.

		1989		3		2		16.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		2		20.09		.		.		.		.		.		.		.		.		.		.		.

		1990		1		2		23.11		.		.		.		.		.		.		.		.		.		.		.

		1990		2		2		25.89		.		.		.		.		.		.		.		.		.		.		.

		1990		3		2		26.38		.		.		.		.		.		.		.		.		.		.		.

		1990		4		2		30.37		.		.		.		.		.		.		.		.		.		.		.

		1991		1		2		18.15		2.282002		.		.		.		.		.		.		.		.		.		.

		1991		2		2		22.99		2.027619		.		.		.		.		.		.		.		.		.		.

		1991		3		2		24.8		2.102074		.		.		.		.		.		.		.		.		.		.

		1991		4		2		24.68		2.177831		.		.		.		.		.		.		.		.		.		.

		1992		1		2		22.8811		.		.		.		.		.		.		.		.		.		.		.

		1992		2		2		14.8951		.		.		.		.		.		.		.		.		.		.		.

		1992		3		2		14.6652		.		.		.		.		.		.		.		.		.		.		.

		1992		4		2		19.118		.		.		.		.		.		.		.		.		.		.		.

		1993		1		2		14.4474		1.869921		.		.		.		.		.		.		.		.		.		.

		1993		2		2		15.2823		1.922952		.		.		.		.		.		.		.		.		.		.

		1993		3		2		17.3272		1.862997		.		.		.		.		.		.		.		.		.		.

		1993		4		2		21.5501		2.067983		.		.		.		.		.		.		.		.		.		.

		1994		1		2		11.5071		.		.		.		.		.		.		.		.		.		.		.

		1994		2		2		10.1882		.		.		.		.		.		.		.		.		.		.		.

		1994		3		2		10.4181		.		.		.		.		.		.		.		.		.		.		.

		1994		4		2		12.2573		.		.		.		.		.		.		.		.		.		.		.

		1995		1		2		29.36143375		.		.		.		6.03		2.035		32.721		380		9.87E-02		1.035583		933.6804489796		.

		1995		2		2		28.2801255		.		.		.		6.02		1.27		87.576		520		8.83E-02		1.01617		1107.3660714286		.

		1995		3		2		28.9864575		.		.		.		5.9		1.144		63.80223		490		8.09E-02		1.062025		1682.5752580645		.

		1995		4		2		30.9172545		.		.		.		5.87		1.045		94.93137		560		7.27E-02		0.994802		1348.4583959391		.

		1996		1		2		8.2659416159		3.053415		.		.		5.75		14.99		42.98493		578		7.76E-02		0.7013445		.		.

		1996		2		2		20.5764557927		2.29067		.		.		5.67		14.229		79.76482		375		0.0870913		0.8007293		.		.

		1996		3		2		20.2037721037		2.345181		.		.		5.52		19.259		68.39844		501		8.05E-02		0.7728501		.		.

		1996		4		2		23.008445122		2.384592		.		.		5.72		8.101		86.94923		448		7.46E-02		0.7021043		.		.

		1997		1		2		17.4688585366		2.443515		.		.		.		.		.		.		.		.		.		.

		1997		2		2		18.8522057927		2.584		.		.		.		.		.		.		.		.		.		.

		1997		3		2		18.4670347561		2.450068		.		.		.		.		.		.		.		.		.		.

		1997		4		2		20.442802439		2.729404		.		.		.		.		.		.		.		.		.		.

		1998		1		2		25.6580049628		2.474138		.		.		.		.		.		.		.		.		.		.

		1998		2		2		29.1737105045		2.239999		.		.		.		.		.		.		.		.		.		.

		1998		3		2		30.3314673284		2.307095		.		.		.		.		.		.		.		.		.		.

		1998		4		2		28.6919123242		2.296501		.		.		.		.		.		.		.		.		.		.

		1999		1		2		17.9276029663		2.265691		.		.		.		.		.		.		.		.		.		.

		1999		2		2		19.4870493098		2.176957		.		.		.		.		.		.		.		.		.		.

		1999		3		2		17.54632251		2.413558		.		.		.		.		.		.		.		.		.		.

		1999		4		2		21.7765874273		2.178977		.		.		.		.		.		.		.		.		.		.

		2000		1		2		45.2514914634		2.4906442165		.		.		.		.		.		.		.		.		.		.

		2000		2		2		34.6040817073		2.3812661171		.		.		.		.		.		.		.		.		.		.

		2000		3		2		35.6688226829		2.4038221836		.		.		.		.		.		.		.		.		.		.

		2000		4		2		49.5104553659		2.4357287884		.		.		.		.		.		.		.		.		.		.

		2001		1		2		21.8765639024		.		.		.		.		.		.		.		.		.		.		.

		2001		2		2		29.8144		.		.		.		.		.		.		.		.		.		.		.

		2001		3		2		28.7083419512		.		.		.		.		.		.		.		.		.		.		.

		2001		4		2		29.6894158537		.		.		.		.		.		.		.		.		.		.		.

		1971		1		3		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		3		33.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		3		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		3		35.1		.		.		.		.		.		.		.		.		.		.		.

		1972		1		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1972		2		3		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		3		3		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		4		3		22.99		.		.		.		.		.		.		.		.		.		.		.

		1974		1		3		27.225		.		.		.		.		.		.		.		.		.		.		.

		1974		2		3		23.716		.		.		.		.		.		.		.		.		.		.		.

		1974		3		3		24.079		.		.		.		.		.		.		.		.		.		.		.

		1974		4		3		33.154		.		.		.		.		.		.		.		.		.		.		.

		1975		1		3		33.033		.		.		.		.		.		.		.		.		.		.		.

		1975		2		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1975		3		3		34.122		.		.		.		.		.		.		.		.		.		.		.

		1975		4		3		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		1		3		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		2		3		25.289		.		.		.		.		.		.		.		.		.		.		.

		1976		3		3		29.887		.		.		.		.		.		.		.		.		.		.		.

		1976		4		3		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		1		3		26.983		.		.		.		.		.		.		.		.		.		.		.

		1977		2		3		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		3		3		28.677		.		.		.		.		.		.		.		.		.		.		.

		1977		4		3		27.951		.		.		.		.		.		.		.		.		.		.		.

		1978		1		3		21.538		.		.		.		.		.		.		.		.		.		.		.

		1978		2		3		24.684		.		.		.		.		.		.		.		.		.		.		.

		1978		3		3		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		4		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1979		1		3		43.68		2.27		.		.		.		.		.		.		.		.		.		.

		1979		2		3		45.5		1.73		.		.		.		.		.		.		.		.		.		.

		1979		3		3		43.13		1.94		.		.		.		.		.		.		.		.		.		.

		1979		4		3		46.41		2.01		.		.		.		.		.		.		.		.		.		.

		1980		1		3		25.77		1.77		4494		4669		5.8		11		107		702		.		.		.		6.8

		1980		2		3		27.47		1.85		5432		5236		5.7		8		113		794		.		.		.		6.7

		1980		3		3		27.95		1.88		5600		5250		5.7		11		154		719		.		.		.		6.7

		1980		4		3		32.43		2.03		5418		5656		5.6		10		130		710		.		.		.		6.8

		1981		1		3		32.31		1.9		3920		3409		.		.		.		.		.		.		.		.

		1981		2		3		28.68		1.8		4634		4137		.		.		.		.		.		.		.		.

		1981		3		3		33.52		1.9		4410		3990		.		.		.		.		.		.		.		.

		1981		4		3		32.31		1.9		4321		3845		.		.		.		.		.		.		.		.

		1982		1		3		37.63		2.22		4578		3787		.		.		.		.		.		.		.		.

		1982		2		3		34.97		2.1		3150		3381		.		.		.		.		.		.		.		.

		1982		3		3		34.73		2.25		4802		4823		.		.		.		.		.		.		.		.

		1982		4		3		36.9		2.49		5432		4683		.		.		.		.		.		.		.		.

		1983		1		3		45.86		1.7448		2548		3360		5.4		2		144		734		.		.		.		6.7

		1983		2		3		45.01		1.982		1736		2618		5.3		0		158		763		.		.		.		6.6

		1983		3		3		50.46		1.7923		3444		3619		5.1		0		248		945		.		.		.		6.6

		1983		4		3		51.06		1.9413		3248		4179		5.1		0		225		781		.		.		.		6.6

		1984		1		3		45.13		2.03		3600		3100		.		.		.		.		.		.		.		.

		1984		2		3		40.66		1.93		4300		4300		.		.		.		.		.		.		.		.

		1984		3		3		43.44		1.97		4200		4100		.		.		.		.		.		.		.		.

		1984		4		3		45.62		2.05		3300		4100		.		.		.		.		.		.		.		.

		1985		1		3		28.56		1.6		4000		5500		.		.		.		.		.		.		.		.

		1985		2		3		28.19		1.76		5100		5700		.		.		.		.		.		.		.		.

		1985		3		3		31.82		1.54		5100		4900		.		.		.		.		.		.		.		.

		1985		4		3		33.4		2.01		3700		4200		.		.		.		.		.		.		.		.

		1986		1		3		44.41		.		.		.		6		3		65		636		.		.		.		6.8

		1986		2		3		40.53		.		.		.		5.7		18		79		672		.		.		.		6.9

		1986		3		3		44.41		.		.		.		5.6		1		162		849		.		.		.		6.7

		1986		4		3		40.41		.		.		.		5.8		12		109		839		.		.		.		6.8

		1987		1		3		33.03		.		.		.		6		3		65		636		.		.		.		6.8

		1987		2		3		32.67		.		.		.		5.7		18		79		672		.		.		.		6.9

		1987		3		3		42.47		.		.		.		5.6		1		162		849		.		.		.		6.7

		1987		4		3		40.05		.		.		.		5.8		12		109		839		.		.		.		6.8

		1988		1		3		38.84		.		.		.		5.1		6		126		682		.		.		.		6.9

		1988		2		3		33.76		.		.		.		5.1		8		115		676		.		.		.		6.9

		1988		3		3		45.37		.		.		.		4.9		8		207		853		.		.		.		6.7

		1988		4		3		45.86		.		.		.		4.7		9		201		996		.		.		.		6.8

		1989		1		3		28.92		.		.		.		.		.		.		.		.		.		.		.

		1989		2		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1989		3		3		37.75		.		.		.		.		.		.		.		.		.		.		.

		1989		4		3		41.26		.		.		.		.		.		.		.		.		.		.		.

		1990		1		3		36.3		.		.		.		.		.		.		.		.		.		.		.

		1990		2		3		35.45		.		.		.		.		.		.		.		.		.		.		.

		1990		3		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		4		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1991		1		3		22.51		2.18101		.		.		.		.		.		.		.		.		.		.

		1991		2		3		22.02		2.115437		.		.		.		.		.		.		.		.		.		.

		1991		3		3		31.1		2.174252		.		.		.		.		.		.		.		.		.		.

		1991		4		3		33.15		2.267409		.		.		.		.		.		.		.		.		.		.

		1992		1		3		23.2078		.		.		.		.		.		.		.		.		.		.		.

		1992		2		3		24.2726		.		.		.		.		.		.		.		.		.		.		.

		1992		3		3		30.1653		.		.		.		.		.		.		.		.		.		.		.

		1992		4		3		33.275		.		.		.		.		.		.		.		.		.		.		.

		1993		1		3		18.9607		1.894619		.		.		.		.		.		.		.		.		.		.

		1993		2		3		17.7991		1.782381		.		.		.		.		.		.		.		.		.		.

		1993		3		3		28.6165		1.874515		.		.		.		.		.		.		.		.		.		.

		1993		4		3		32.3796		1.825966		.		.		.		.		.		.		.		.		.		.

		1994		1		3		13.5157		.		.		.		.		.		.		.		.		.		.		.

		1994		2		3		13.7577		.		.		.		.		.		.		.		.		.		.		.

		1994		3		3		18.9244		.		.		.		.		.		.		.		.		.		.		.

		1994		4		3		21.6106		.		.		.		.		.		.		.		.		.		.		.

		1995		1		3		28.747488		.		.		.		6.29		2.29		70.901		390		9.78E-02		1.0939		1232.0562746781		.

		1995		2		3		27.667068		.		.		.		5.91		1.761		57.331		480		8.73E-02		1.03663		1184.187922179		.

		1995		3		3		41.5844715		.		.		.		5.58		2.25		22.90263		370		8.21E-02		1.028703		2372.1207014218		.

		1995		4		3		38.60858925		.		.		.		5.53		3.222		112.5409		510		8.35E-02		1.127102		1303.0067718121		.

		1996		1		3		22.3650054878		2.47207		.		.		5.86		9.737		60.0345		586		8.04E-02		0.7421901		.		.

		1996		2		3		21.9721243902		2.319055		.		.		5.72		14.032		57.24652		487		0.0751305		0.7428039		.		.

		1996		3		3		26.6783603659		2.473941		.		.		5.26		17.166		102.39035		441		8.29E-02		0.825074		.		.

		1996		4		3		24.3002676829		2.430384		.		.		5.41		12.728		86.41308		384		7.35E-02		0.7410749		.		.

		1997		1		3		20.8951875		2.490977		.		.		.		.		.		.		.		.		.		.

		1997		2		3		22.226335061		2.501299		.		.		.		.		.		.		.		.		.		.

		1997		3		3		35.1727079268		2.428612		.		.		.		.		.		.		.		.		.		.

		1997		4		3		34.0992756098		2.192496		.		.		.		.		.		.		.		.		.		.

		1998		1		3		31.2129958644		2.344589		.		.		.		.		.		.		.		.		.		.

		1998		2		3		28.415483871		2.222164		.		.		.		.		.		.		.		.		.		.

		1998		3		3		34.0537435897		2.190743		.		.		.		.		.		.		.		.		.		.

		1998		4		3		37.2239636063		2.148498		.		.		.		.		.		.		.		.		.		.

		1999		1		3		23.2761977867		2.330989		.		.		.		.		.		.		.		.		.		.

		1999		2		3		21.9938987336		2.274987		.		.		.		.		.		.		.		.		.		.

		1999		3		3		20.0026128465		2.535145		.		.		.		.		.		.		.		.		.		.

		1999		4		3		28.9675739418		2.135376		.		.		.		.		.		.		.		.		.		.

		2000		1		3		48.268257561		2.2338044643		.		.		.		.		.		.		.		.		.		.

		2000		2		3		47.2035165854		2.32716012		.		.		.		.		.		.		.		.		.		.

		2000		3		3		44.8965778049		2.5412957668		.		.		.		.		.		.		.		.		.		.

		2000		4		3		47.7358870732		2.4288938046		.		.		.		.		.		.		.		.		.		.

		2001		1		3		28.5534029268		.		.		.		.		.		.		.		.		.		.		.

		2001		2		3		24.1060331707		.		.		.		.		.		.		.		.		.		.		.

		2001		3		3		15.1666712195		.		.		.		.		.		.		.		.		.		.		.

		2001		4		3		.		.		.		.		.		.		.		.		.		.		.		.

		1971		1		4		27.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		4		35.4		.		.		.		.		.		.		.		.		.		.		.

		1971		3		4		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		4		39.6		.		.		.		.		.		.		.		.		.		.		.

		1972		1		4		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		4		26.01		.		.		.		.		.		.		.		.		.		.		.

		1972		3		4		23.35		.		.		.		.		.		.		.		.		.		.		.

		1972		4		4		23.84		.		.		.		.		.		.		.		.		.		.		.

		1974		1		4		35.574		.		.		.		.		.		.		.		.		.		.		.

		1974		2		4		30.613		.		.		.		.		.		.		.		.		.		.		.

		1974		3		4		34.848		.		.		.		.		.		.		.		.		.		.		.

		1974		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1975		1		4		34.969		.		.		.		.		.		.		.		.		.		.		.

		1975		2		4		43.318		.		.		.		.		.		.		.		.		.		.		.

		1975		3		4		38.478		.		.		.		.		.		.		.		.		.		.		.

		1975		4		4		42.108		.		.		.		.		.		.		.		.		.		.		.

		1976		1		4		29.04		.		.		.		.		.		.		.		.		.		.		.

		1976		2		4		32.065		.		.		.		.		.		.		.		.		.		.		.

		1976		3		4		35.816		.		.		.		.		.		.		.		.		.		.		.

		1976		4		4		31.339		.		.		.		.		.		.		.		.		.		.		.

		1977		1		4		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		2		4		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		3		4		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1978		1		4		30.734		.		.		.		.		.		.		.		.		.		.		.

		1978		2		4		34.243		.		.		.		.		.		.		.		.		.		.		.

		1978		3		4		34.485		.		.		.		.		.		.		.		.		.		.		.

		1978		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1979		1		4		29.48		1.64		.		.		.		.		.		.		.		.		.		.

		1979		2		4		47.32		1.91		.		.		.		.		.		.		.		.		.		.

		1979		3		4		44.95		1.83		.		.		.		.		.		.		.		.		.		.

		1979		4		4		21.48		1.82		.		.		.		.		.		.		.		.		.		.

		1980		1		4		34.85		1.81		4676		4550		5.8		9		120		752		.		.		.		6.8

		1980		2		4		41.26		2.34		6090		6391		5.6		14		75		656		.		.		.		7.1

		1980		3		4		36.78		2.14		6482		6314		5.2		15		217		798		.		.		.		6.7

		1980		4		4		36.78		1.58		4662		5607		6		10		126		729		.		.		.		6.8

		1981		1		4		18.15		2		4088		3451		.		.		.		.		.		.		.		.

		1981		2		4		39.93		2		4144		3871		.		.		.		.		.		.		.		.

		1981		3		4		38.48		2.2		3836		3276		.		.		.		.		.		.		.		.

		1981		4		4		32.55		2.3		4022		3532		.		.		.		.		.		.		.		.

		1982		1		4		36.78		2.31		5782		4991		.		.		.		.		.		.		.		.

		1982		2		4		32.55		2.56		3864		4557		.		.		.		.		.		.		.		.

		1982		3		4		33.88		2.37		4480		4382		.		.		.		.		.		.		.		.

		1982		4		4		28.07		2.7		5194		4900		.		.		.		.		.		.		.		.

		1983		1		4		40.17		1.7753		3290		3297		5.3		2		150		771		.		.		.		6.6

		1983		2		4		52.15		1.8024		2408		3535		5.1		0		143		762		.		.		.		6.5

		1983		3		4		60.14		1.9379		2982		3591		5.1		2		216		863		.		.		.		6.6

		1983		4		4		53.72		1.9718		3290		4060		5		1		212		828		.		.		.		6.5

		1984		1		4		36.54		1.89		3400		2900		.		.		.		.		.		.		.		.

		1984		2		4		42.71		2.26		3200		3800		.		.		.		.		.		.		.		.

		1984		3		4		42.83		2.4		3400		3800		.		.		.		.		.		.		.		.

		1984		4		4		48.16		2.19		4100		4300		.		.		.		.		.		.		.		.

		1985		1		4		32.55		1.75		5100		5300		.		.		.		.		.		.		.		.

		1985		2		4		37.15		1.88		5200		5400		.		.		.		.		.		.		.		.

		1985		3		4		33.64		2.47		5400		5100		.		.		.		.		.		.		.		.

		1985		4		4		33.88		2.57		4900		4600		.		.		.		.		.		.		.		.

		1986		1		4		39.81		.		.		.		5.9		15		148		704		.		.		.		6.9

		1986		2		4		44.29		.		.		.		5.5		12		62		765		.		.		.		6.8

		1986		3		4		46.1		.		.		.		5.3		18		174		913		.		.		.		6.7

		1986		4		4		42.11		.		.		.		5.6		1		105		840		.		.		.		6.8

		1987		1		4		35.94		.		.		.		5.9		15		148		704		.		.		.		6.9

		1987		2		4		41.02		.		.		.		5.5		12		62		765		.		.		.		6.8

		1987		3		4		46.83		.		.		.		5.3		18		174		913		.		.		.		6.7

		1987		4		4		40.66		.		.		.		5.6		1		105		840		.		.		.		6.8

		1988		1		4		36.9		.		.		.		5		5		118		766		.		.		.		7

		1988		2		4		44.29		.		.		.		4.9		8		91		694		.		.		.		6.9

		1988		3		4		65.7		.		.		.		4.9		7		130		790		.		.		.		6.9

		1988		4		4		45.01		.		.		.		4.7		6		178		896		.		.		.		6.8

		1989		1		4		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		2		4		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		3		4		42.11		.		.		.		.		.		.		.		.		.		.		.

		1989		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1990		1		4		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		2		4		47.43		.		.		.		.		.		.		.		.		.		.		.

		1990		3		4		53.97		.		.		.		.		.		.		.		.		.		.		.

		1990		4		4		53.48		.		.		.		.		.		.		.		.		.		.		.

		1991		1		4		21.42		2.098207		.		.		.		.		.		.		.		.		.		.

		1991		2		4		27.1		2.335947		.		.		.		.		.		.		.		.		.		.

		1991		3		4		31.58		2.621692		.		.		.		.		.		.		.		.		.		.

		1991		4		4		32.43		2.489169		.		.		.		.		.		.		.		.		.		.

		1992		1		4		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1992		2		4		35.3925		.		.		.		.		.		.		.		.		.		.		.

		1992		3		4		37.7036		.		.		.		.		.		.		.		.		.		.		.

		1992		4		4		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1993		1		4		23.8612		1.834658		.		.		.		.		.		.		.		.		.		.

		1993		2		4		30.8671		1.860129		.		.		.		.		.		.		.		.		.		.

		1993		3		4		34.7149		1.946578		.		.		.		.		.		.		.		.		.		.

		1993		4		4		37.0018		1.879886		.		.		.		.		.		.		.		.		.		.

		1994		1		4		15.2944		.		.		.		.		.		.		.		.		.		.		.

		1994		2		4		20.6305		.		.		.		.		.		.		.		.		.		.		.

		1994		3		4		31.0365		.		.		.		.		.		.		.		.		.		.		.

		1994		4		4		23.3167		.		.		.		.		.		.		.		.		.		.		.

		1995		1		4		27.9186765		.		.		.		6.24		3.358		59.861		450		0.093718		1.020476		1423.6324094707		.

		1995		2		4		34.687354625		.		.		.		5.88		3.235		33.296		430		9.58E-02		1.080443		1083.6925578947		.

		1995		3		4		47.438655		.		.		.		5.4		5.334		102.7705		480		8.67E-02		1.139952		2086.79625		.

		1995		4		4		41.3986815		.		.		.		5.55		3.09		86.86506		510		7.93E-02		1.023276		2278.6589189189		.

		1996		1		4		21.9460060976		2.668176		.		.		5.78		10.743		49.09704		528		7.51E-02		0.6901216		.		.

		1996		2		4		20.0517658537		2.905353		.		.		5.29		24.603		47.27413		426		8.33E-02		0.7761409		.		.

		1996		3		4		34.9530634146		2.665406		.		.		5.14		22.91		102.49758		431		9.74E-02		0.8755895		.		.

		1996		4		4		32.2058469512		2.46465		.		.		5.52		10.035		76.44069		416		9.23E-02		0.7147453		.		.

		1997		1		4		19.0785643293		2.568757		.		.		.		.		.		.		.		.		.		.

		1997		2		4		38.3088582317		2.445467		.		.		.		.		.		.		.		.		.		.

		1997		3		4		33.5292291159		2.55452		.		.		.		.		.		.		.		.		.		.

		1997		4		4		25.74275		2.747582		.		.		.		.		.		.		.		.		.		.

		1998		1		4		34.2282878412		2.228333		.		.		.		.		.		.		.		.		.		.

		1998		2		4		37.7023589744		2.375611		.		.		.		.		.		.		.		.		.		.

		1998		3		4		45.4055252275		2.287626		.		.		.		.		.		.		.		.		.		.

		1998		4		4		47.40617866		2.482404		.		.		.		.		.		.		.		.		.		.

		1999		1		4		23.2757339418		2.332195		.		.		.		.		.		.		.		.		.		.

		1999		2		4		30.4374982316		2.375968		.		.		.		.		.		.		.		.		.		.

		1999		3		4		32.1175442327		2.328980		.		.		.		.		.		.		.		.		.		.

		1999		4		4		38.2161761552		2.308316		.		.		.		.		.		.		.		.		.		.

		2000		1		4		41.702354878		2.2379496098		.		.		.		.		.		.		.		.		.		.

		2000		2		4		47.5584302439		2.3489339352		.		.		.		.		.		.		.		.		.		.

		2000		3		4		46.6711460976		2.217220068		.		.		.		.		.		.		.		.		.		.

		2000		4		4		47.9133439024		2.6473257542		.		.		.		.		.		.		.		.		.		.

		2001		1		4		35.5709012195		.		.		.		.		.		.		.		.		.		.		.

		2001		2		4		23.0363341463		.		.		.		.		.		.		.		.		.		.		.

		2001		3		4		21.5489195122		.		.		.		.		.		.		.		.		.		.		.

		2001		4		4		29.7185443902		.		.		.		.		.		.		.		.		.		.		.

		1971		1		5		35.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		5		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		3		5		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		5		35.1		.		.		.		.		.		.		.		.		.		.		.

		1972		1		5		30.85		.		.		.		.		.		.		.		.		.		.		.

		1972		2		5		26.14		.		.		.		.		.		.		.		.		.		.		.

		1972		3		5		22.51		.		.		.		.		.		.		.		.		.		.		.

		1972		4		5		20.57		.		.		.		.		.		.		.		.		.		.		.

		1974		1		5		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		2		5		32.186		.		.		.		.		.		.		.		.		.		.		.

		1974		3		5		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		4		5		26.62		.		.		.		.		.		.		.		.		.		.		.

		1975		1		5		41.624		.		.		.		.		.		.		.		.		.		.		.

		1975		2		5		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		3		5		48.763		.		.		.		.		.		.		.		.		.		.		.

		1975		4		5		50.336		.		.		.		.		.		.		.		.		.		.		.

		1976		1		5		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		2		5		41.261		.		.		.		.		.		.		.		.		.		.		.

		1976		3		5		38.357		.		.		.		.		.		.		.		.		.		.		.

		1976		4		5		41.019		.		.		.		.		.		.		.		.		.		.		.

		1977		1		5		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		2		5		28.435		.		.		.		.		.		.		.		.		.		.		.

		1977		3		5		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		4		5		29.403		.		.		.		.		.		.		.		.		.		.		.

		1978		1		5		39.083		.		.		.		.		.		.		.		.		.		.		.

		1978		2		5		38.962		.		.		.		.		.		.		.		.		.		.		.

		1978		3		5		36.542		.		.		.		.		.		.		.		.		.		.		.

		1978		4		5		44.165		.		.		.		.		.		.		.		.		.		.		.

		1979		1		5		29.12		1.75		.		.		.		.		.		.		.		.		.		.

		1979		2		5		42.41		2.15		.		.		.		.		.		.		.		.		.		.

		1979		3		5		40.22		2.35		.		.		.		.		.		.		.		.		.		.

		1979		4		5		41.68		1.78		.		.		.		.		.		.		.		.		.		.

		1980		1		5		49.85		2.02		4970		5082		5.5		16		149		866		.		.		.		6.6

		1980		2		5		53.48		2.12		4662		5712		5.5		9		125		858		.		.		.		6.7

		1980		3		5		51.79		1.88		5306		6216		5.6		13		168		722		.		.		.		6.7

		1980		4		5		54.09		1.83		5012		5257		5.4		14		180		881		.		.		.		6.7

		1981		1		5		42.47		2.2		3570		3241		.		.		.		.		.		.		.		.

		1981		2		5		19.72		2.9		4130		3332		.		.		.		.		.		.		.		.

		1981		3		5		41.74		2.3		4284		3416		.		.		.		.		.		.		.		.

		1981		4		5		35.69		2.4		4480		4291		.		.		.		.		.		.		.		.

		1982		1		5		31.34		2.63		5292		4102		.		.		.		.		.		.		.		.

		1982		2		5		38.96		2.37		4998		3948		.		.		.		.		.		.		.		.

		1982		3		5		26.14		2.64		5250		5103		.		.		.		.		.		.		.		.

		1982		4		5		34.48		2.73		5670		5208		.		.		.		.		.		.		.		.

		1983		1		5		49.73		2.0057		2478		3213		5		2		194		787		.		.		.		6.5

		1983		2		5		54.09		2.1615		2254		3668		4.9		1		132		784		.		.		.		6.4

		1983		3		5		51.79		2.1107		3094		3535		5		2		234		776		.		.		.		6.6

		1983		4		5		48.64		2.1175		3276		4053		4.8		2		251		967		.		.		.		6.5

		1984		1		5		45.5		2.31		3700		3300		.		.		.		.		.		.		.		.

		1984		2		5		47.79		2.16		3100		3600		.		.		.		.		.		.		.		.

		1984		3		5		37.63		2.48		3700		4100		.		.		.		.		.		.		.		.

		1984		4		5		47.55		2.03		4000		4000		.		.		.		.		.		.		.		.

		1985		1		5		37.51		2.04		4700		4800		.		.		.		.		.		.		.		.

		1985		2		5		33.76		2.1		5300		4500		.		.		.		.		.		.		.		.

		1985		3		5		37.75		2.18		5000		4800		.		.		.		.		.		.		.		.

		1985		4		5		29.64		2.8		4300		4400		.		.		.		.		.		.		.		.

		1986		1		5		47.07		.		.		.		5.6		5		106		764		.		.		.		6.8

		1986		2		5		42.83		.		.		.		5.5		6		76		691		.		.		.		6.7

		1986		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1986		4		5		45.86		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1987		1		5		43.92		.		.		.		5.6		5		106		764		.		.		.		6.8

		1987		2		5		42.47		.		.		.		5.5		6		76		691		.		.		.		6.7

		1987		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1987		4		5		42.11		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1988		1		5		57.11		.		.		.		4.8		9		139		809		.		.		.		6.8

		1988		2		5		47.43		.		.		.		4.8		11		115		669		.		.		.		6.9

		1988		3		5		61.23		.		.		.		5		6		179		770		.		.		.		6.7

		1988		4		5		63.4		.		.		.		4.7		9		229		1000		.		.		.		6.8

		1989		1		5		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		2		5		38.72		.		.		.		.		.		.		.		.		.		.		.

		1989		3		5		37.27		.		.		.		.		.		.		.		.		.		.		.

		1989		4		5		42.83		.		.		.		.		.		.		.		.		.		.		.

		1990		1		5		45.13		.		.		.		.		.		.		.		.		.		.		.

		1990		2		5		51.42		.		.		.		.		.		.		.		.		.		.		.

		1990		3		5		52.88		.		.		.		.		.		.		.		.		.		.		.

		1990		4		5		47.67		.		.		.		.		.		.		.		.		.		.		.

		1991		1		5		24.2		2.789455		.		.		.		.		.		.		.		.		.		.

		1991		2		5		31.7		2.523573		.		.		.		.		.		.		.		.		.		.

		1991		3		5		30.01		2.672452		.		.		.		.		.		.		.		.		.		.

		1991		4		5		30.01		2.91991		.		.		.		.		.		.		.		.		.		.

		1992		1		5		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1992		2		5		33.7348		.		.		.		.		.		.		.		.		.		.		.

		1992		3		5		38.4538		.		.		.		.		.		.		.		.		.		.		.

		1992		4		5		42.4468		.		.		.		.		.		.		.		.		.		.		.

		1993		1		5		35.3804		1.976778		.		.		.		.		.		.		.		.		.		.

		1993		2		5		29.4877		1.775204		.		.		.		.		.		.		.		.		.		.

		1993		3		5		37.4616		1.867348		.		.		.		.		.		.		.		.		.		.

		1993		4		5		45.859		2.152999		.		.		.		.		.		.		.		.		.		.

		1994		1		5		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1994		2		5		27.8542		.		.		.		.		.		.		.		.		.		.		.

		1994		3		5		32.1255		.		.		.		.		.		.		.		.		.		.		.

		1994		4		5		38.9862		.		.		.		.		.		.		.		.		.		.		.

		1995		1		5		40.168128		.		.		.		5.65		6.705		75.156		440		0.103957		1.153291		2134.3774137931		.

		1995		2		5		35.703415		.		.		.		5.79		3.659		67.911		460		0.093333		1.131343		1792.744921659		.

		1995		3		5		47.363064375		.		.		.		5.58		4.295		71.30049		440		0.081062		1.062601		2200.8229859155		.

		1995		4		5		42.18905075		.		.		.		5.67		3.118		84.93369		480		7.98E-02		1.071985		1379.1786585366		.

		1996		1		5		30.9360847561		2.762854		.		.		5.46		14.773		63.35863		627		8.37E-02		0.7663757		.		.

		1996		2		5		32.6612754573		2.513707		.		.		5.35		22.333		67.11168		491		8.16E-02		0.784031		.		.

		1996		3		5		26.6621655488		3.148458		.		.		5.15		24.429		103.35542		446		8.91E-02		0.8806111		.		.

		1996		4		5		15.9576496951		2.661035		.		.		5.15		17.999		99.49514		444		7.58E-02		0.8052992		.		.

		1997		1		5		36.4819057927		2.609418		.		.		.		.		.		.		.		.		.		.

		1997		2		5		29.2989695122		2.497357		.		.		.		.		.		.		.		.		.		.

		1997		3		5		36.9203463415		2.807181		.		.		.		.		.		.		.		.		.		.

		1997		4		5		48.4627134146		2.432992		.		.		.		.		.		.		.		.		.		.

		1998		1		5		49.5149214227		2.454129		.		.		.		.		.		.		.		.		.		.

		1998		2		5		50.5393680728		2.40237		.		.		.		.		.		.		.		.		.		.

		1998		3		5		56.1596129032		2.373053		.		.		.		.		.		.		.		.		.		.

		1998		4		5		52.7475930521		2.306948		.		.		.		.		.		.		.		.		.		.

		1999		1		5		31.5933995665		2.252169		.		.		.		.		.		.		.		.		.		.

		1999		2		5		36.8088709184		2.234534		.		.		.		.		.		.		.		.		.		.

		1999		3		5		36.3543029778		2.334217		.		.		.		.		.		.		.		.		.		.

		1999		4		5		43.5735840274		2.224128		.		.		.		.		.		.		.		.		.		.

		2000		1		5		45.606405122		2.3429486752		.		.		.		.		.		.		.		.		.		.

		2000		2		5		48.978084878		2.2695176601		.		.		.		.		.		.		.		.		.		.

		2000		3		5		44.8965778049		2.3829505444		.		.		.		.		.		.		.		.		.		.

		2000		4		5		50.93011		2.1618285179		.		.		.		.		.		.		.		.		.		.

		2001		1		5		25.6293936585		.		.		.		.		.		.		.		.		.		.		.

		2001		2		5		28.6048426829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		5		31.6168573171		.		.		.		.		.		.		.		.		.		.		.

		2001		4		5		25.8952690244		.		.		.		.		.		.		.		.		.		.		.

		1971		1		6		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		6		37		.		.		.		.		.		.		.		.		.		.		.

		1971		3		6		33.7		.		.		.		.		.		.		.		.		.		.		.

		1971		4		6		38.6		.		.		.		.		.		.		.		.		.		.		.

		1972		1		6		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		2		6		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		3		6		24.8		.		.		.		.		.		.		.		.		.		.		.

		1972		4		6		22.14		.		.		.		.		.		.		.		.		.		.		.

		1974		1		6		35.332		.		.		.		.		.		.		.		.		.		.		.

		1974		2		6		28.798		.		.		.		.		.		.		.		.		.		.		.

		1974		3		6		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		4		6		25.773		.		.		.		.		.		.		.		.		.		.		.

		1975		1		6		53.119		.		.		.		.		.		.		.		.		.		.		.

		1975		2		6		52.393		.		.		.		.		.		.		.		.		.		.		.

		1975		3		6		45.98		.		.		.		.		.		.		.		.		.		.		.

		1975		4		6		53.603		.		.		.		.		.		.		.		.		.		.		.

		1976		1		6		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		2		6		46.464		.		.		.		.		.		.		.		.		.		.		.

		1976		3		6		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		4		6		45.254		.		.		.		.		.		.		.		.		.		.		.

		1977		1		6		29.04		.		.		.		.		.		.		.		.		.		.		.

		1977		2		6		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		3		6		30.371		.		.		.		.		.		.		.		.		.		.		.

		1977		4		6		27.104		.		.		.		.		.		.		.		.		.		.		.

		1978		1		6		42.955		.		.		.		.		.		.		.		.		.		.		.

		1978		2		6		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		3		6		45.496		.		.		.		.		.		.		.		.		.		.		.

		1978		4		6		44.77		.		.		.		.		.		.		.		.		.		.		.

		1979		1		6		45.5		1.89		.		.		.		.		.		.		.		.		.		.

		1979		2		6		41.13		1.81		.		.		.		.		.		.		.		.		.		.

		1979		3		6		38.22		1.63		.		.		.		.		.		.		.		.		.		.

		1979		4		6		43.86		1.75		.		.		.		.		.		.		.		.		.		.

		1980		1		6		58.32		2.11		4900		5026		5.4		12		120		825		.		.		.		6.7

		1980		2		6		54.33		1.74		4844		6300		5.3		16		120		927		.		.		.		7

		1980		3		6		71.03		2.33		5152		6090		5.4		12		99		629		.		.		.		6.6

		1980		4		6		59.17		1.74		4984		6720		5.4		12		184		1000		.		.		.		6.6

		1981		1		6		38.36		2.4		3360		3374		.		.		.		.		.		.		.		.

		1981		2		6		41.62		2.6		3584		3381		.		.		.		.		.		.		.		.

		1981		3		6		35.09		2.6		3640		3542		.		.		.		.		.		.		.		.

		1981		4		6		35.09		2.6		4242		3857		.		.		.		.		.		.		.		.

		1982		1		6		29.77		2.65		5124		4270		.		.		.		.		.		.		.		.

		1982		2		6		26.62		2.77		4480		5040		.		.		.		.		.		.		.		.

		1982		3		6		34.73		2.5		4368		4116		.		.		.		.		.		.		.		.

		1982		4		6		27.83		2.67		5670		5306		.		.		.		.		.		.		.		.

		1983		1		6		52.27		2.1548		1162		2744		5		2		168		787		.		.		.		6.5

		1983		2		6		45.13		2.3479		2156		3472		4.8		3		199		902		.		.		.		6.5

		1983		3		6		45.37		2.2429		3402		4004		4.9		1		203		807		.		.		.		6.4

		1983		4		6		47.67		2.3072		2996		3871		4.8		0		254		932		.		.		.		6.5

		1984		1		6		42.35		2.33		4100		3600		.		.		.		.		.		.		.		.

		1984		2		6		39.93		2.58		3300		3800		.		.		.		.		.		.		.		.

		1984		3		6		46.34		2.31		3400		3600		.		.		.		.		.		.		.		.

		1984		4		6		40.29		2.55		4500		4600		.		.		.		.		.		.		.		.

		1985		1		6		36.66		2.23		4500		5900		.		.		.		.		.		.		.		.

		1985		2		6		30.85		2.47		4100		4600		.		.		.		.		.		.		.		.

		1985		3		6		35.82		2.47		5400		5000		.		.		.		.		.		.		.		.

		1985		4		6		30.25		2.58		4700		4600		.		.		.		.		.		.		.		.

		1986		1		6		43.8		.		.		.		5.5		8		79		654		.		.		.		6.8

		1986		2		6		45.74		.		.		.		5.4		28		88		758		.		.		.		6.8

		1986		3		6		46.95		.		.		.		5.4		3		122		838		.		.		.		6.7

		1986		4		6		45.01		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1987		1		6		42.95		.		.		.		5.5		8		79		654		.		.		.		6.8

		1987		2		6		44.04		.		.		.		5.4		28		88		758		.		.		.		6.8

		1987		3		6		44.04		.		.		.		5.4		3		122		838		.		.		.		6.7

		1987		4		6		40.9		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1988		1		6		57.47		.		.		.		4.9		10		123		742		.		.		.		6.9

		1988		2		6		70.18		.		.		.		4.7		6		130		845		.		.		.		6.7

		1988		3		6		67.76		.		.		.		4.8		8		144		832		.		.		.		6.8

		1988		4		6		64.86		.		.		.		4.8		9		212		1000		.		.		.		6.9

		1989		1		6		41.62		.		.		.		.		.		.		.		.		.		.		.

		1989		2		6		47.55		.		.		.		.		.		.		.		.		.		.		.

		1989		3		6		43.8		.		.		.		.		.		.		.		.		.		.		.

		1989		4		6		36.78		.		.		.		.		.		.		.		.		.		.		.

		1990		1		6		46.83		.		.		.		.		.		.		.		.		.		.		.

		1990		2		6		49.97		.		.		.		.		.		.		.		.		.		.		.

		1990		3		6		49.13		.		.		.		.		.		.		.		.		.		.		.

		1990		4		6		47.19		.		.		.		.		.		.		.		.		.		.		.

		1991		1		6		21.78		2.741242		.		.		.		.		.		.		.		.		.		.

		1991		2		6		31.22		2.993308		.		.		.		.		.		.		.		.		.		.

		1991		3		6		32.67		2.978103		.		.		.		.		.		.		.		.		.		.

		1991		4		6		25.65		3.161215		.		.		.		.		.		.		.		.		.		.

		1992		1		6		38.236		.		.		.		.		.		.		.		.		.		.		.

		1992		2		6		43.1002		.		.		.		.		.		.		.		.		.		.		.

		1992		3		6		43.9956		.		.		.		.		.		.		.		.		.		.		.

		1992		4		6		41.382		.		.		.		.		.		.		.		.		.		.		.

		1993		1		6		35.2231		1.989695		.		.		.		.		.		.		.		.		.		.

		1993		2		6		49.0292		2.144047		.		.		.		.		.		.		.		.		.		.

		1993		3		6		43.5116		2.124028		.		.		.		.		.		.		.		.		.		.

		1993		4		6		46.343		2.05741		.		.		.		.		.		.		.		.		.		.

		1994		1		6		26.0513		.		.		.		.		.		.		.		.		.		.		.

		1994		2		6		38.9983		.		.		.		.		.		.		.		.		.		.		.

		1994		3		6		39.5912		.		.		.		.		.		.		.		.		.		.		.

		1994		4		6		40.9948		.		.		.		.		.		.		.		.		.		.		.

		1995		1		6		36.6636105		.		.		.		5.88		3.241		37.781		340		0.104214		1.048153		1945.3801304348		.

		1995		2		6		46.478245		.		.		.		5.38		6.282		81.596		550		9.42E-02		1.129653		2044.9047920792		.

		1995		3		6		42.55225425		.		.		.		5.66		4.909		55.62231		390		8.55E-02		1.041597		1512.5372307692		.

		1995		4		6		48.197023875		.		.		.		5.49		4.925		115.722		590		7.19E-02		0.981213		2701.7730989011		.

		1996		1		6		27.092195122		2.9528		.		.		5.46		15.025		57.24652		355		8.67E-02		0.7613226		.		.

		1996		2		6		39.5227317073		2.935251		.		.		4.99		24.1		82.33834		523		8.23E-02		0.8470785		.		.

		1996		3		6		36.9426280488		2.947123		.		.		5.04		24.605		76.44069		408		0.1015588		0.8768194		.		.

		1996		4		6		35.9861378049		2.848205		.		.		5.16		13.744		108.07354		470		7.82E-02		0.7323437		.		.

		1997		1		6		28.7947536585		2.671903		.		.		.		.		.		.		.		.		.		.

		1997		2		6		46.4261875		2.563264		.		.		.		.		.		.		.		.		.		.

		1997		3		6		49.1404609756		2.442087		.		.		.		.		.		.		.		.		.		.

		1997		4		6		52.1466653963		2.496401		.		.		.		.		.		.		.		.		.		.

		1998		1		6		48.5431182796		2.204578		.		.		.		.		.		.		.		.		.		.

		1998		2		6		56.2502878412		2.490715		.		.		.		.		.		.		.		.		.		.

		1998		3		6		53.1301091811		2.532981		.		.		.		.		.		.		.		.		.		.

		1998		4		6		55.8977965261		2.442486		.		.		.		.		.		.		.		.		.		.

		1999		1		6		37.0741901654		2.271812		.		.		.		.		.		.		.		.		.		.

		1999		2		6		49.9806727667		2.226289		.		.		.		.		.		.		.		.		.		.

		1999		3		6		56.9102827153		2.397371		.		.		.		.		.		.		.		.		.		.

		1999		4		6		45.954035733		2.169551		.		.		.		.		.		.		.		.		.		.

		2000		1		6		48.268257561		2.3071639538		.		.		.		.		.		.		.		.		.		.

		2000		2		6		45.2514914634		2.3454420567		.		.		.		.		.		.		.		.		.		.

		2000		3		6		48.268257561		2.5086183548		.		.		.		.		.		.		.		.		.		.

		2000		4		6		47.0260597561		2.8021440506		.		.		.		.		.		.		.		.		.		.

		2001		1		6		31.2010009756		.		.		.		.		.		.		.		.		.		.		.

		2001		2		6		20.6378780488		.		.		.		.		.		.		.		.		.		.		.

		2001		3		6		26.4195826829		.		.		.		.		.		.		.		.		.		.		.

		2001		4		6		24.5423414634		.		.		.		.		.		.		.		.		.		.		.

		1971		1		7		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		2		7		38.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		7		36.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		7		40.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		7		25.05		.		.		.		.		.		.		.		.		.		.		.

		1972		2		7		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		3		7		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		4		7		18.27		.		.		.		.		.		.		.		.		.		.		.

		1974		1		7		30.976		.		.		.		.		.		.		.		.		.		.		.

		1974		2		7		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		3		7		26.257		.		.		.		.		.		.		.		.		.		.		.

		1974		4		7		28.193		.		.		.		.		.		.		.		.		.		.		.

		1975		1		7		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		2		7		52.514		.		.		.		.		.		.		.		.		.		.		.

		1975		3		7		49.852		.		.		.		.		.		.		.		.		.		.		.

		1975		4		7		52.272		.		.		.		.		.		.		.		.		.		.		.

		1976		1		7		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		2		7		48.884		.		.		.		.		.		.		.		.		.		.		.

		1976		3		7		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		4		7		44.407		.		.		.		.		.		.		.		.		.		.		.

		1977		1		7		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		2		7		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		3		7		29.524		.		.		.		.		.		.		.		.		.		.		.

		1977		4		7		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		1		7		42.471		.		.		.		.		.		.		.		.		.		.		.

		1978		2		7		50.699		.		.		.		.		.		.		.		.		.		.		.

		1978		3		7		14.52		.		.		.		.		.		.		.		.		.		.		.

		1978		4		7		46.585		.		.		.		.		.		.		.		.		.		.		.

		1979		1		7		31.85		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		7		40.4		2.14		.		.		.		.		.		.		.		.		.		.

		1979		3		7		43.13		2.05		.		.		.		.		.		.		.		.		.		.

		1979		4		7		42.95		1.74		.		.		.		.		.		.		.		.		.		.

		1980		1		7		52.15		2.24		5614		5670		5.3		16		140		886		.		.		.		6.6

		1980		2		7		56.63		1.76		4606		5908		5.3		22		168		929		.		.		.		6.5

		1980		3		7		57.84		2.18		4662		5180		5.3		16		135		777		.		.		.		6.6

		1980		4		7		54.57		2.47		5376		6433		5.4		10		139		694		.		.		.		6.7

		1981		1		7		41.26		2.6		3206		3430		.		.		.		.		.		.		.		.

		1981		2		7		42.23		2.6		3780		3528		.		.		.		.		.		.		.		.

		1981		3		7		38.24		2.8		3290		2828		.		.		.		.		.		.		.		.

		1981		4		7		33.4		2.7		4032		3696		.		.		.		.		.		.		.		.

		1982		1		7		28.68		2.69		5376		4270		.		.		.		.		.		.		.		.

		1982		2		7		27.71		2.79		5894		5306		.		.		.		.		.		.		.		.

		1982		3		7		26.38		2.75		5096		5173		.		.		.		.		.		.		.		.

		1982		4		7		28.43		2.84		5096		4585		.		.		.		.		.		.		.		.

		1983		1		7		36.66		2.4123		3080		3192		4.9		3		177		748		.		.		.		6.4

		1983		2		7		34.36		2.4224		3360		3241		4.7		3		233		767		.		.		.		6.3

		1983		3		7		33.64		2.6528		3458		3948		4.8		3		183		777		.		.		.		6.5

		1983		4		7		45.01		2.4529		3276		4018		4.7		1		110		711		.		.		.		6.5

		1984		1		7		42.23		2.41		3500		3200		.		.		.		.		.		.		.		.

		1984		2		7		42.95		2.51		3500		3900		.		.		.		.		.		.		.		.

		1984		3		7		39.32		2.65		3600		6700		.		.		.		.		.		.		.		.

		1984		4		7		36.9		2.5		3800		4000		.		.		.		.		.		.		.		.

		1985		1		7		32.55		2.88		4700		5800		.		.		.		.		.		.		.		.

		1985		2		7		28.68		2.43		4300		4600		.		.		.		.		.		.		.		.

		1985		3		7		31.46		2.71		4900		4500		.		.		.		.		.		.		.		.

		1985		4		7		28.19		2.65		4700		4700		.		.		.		.		.		.		.		.

		1986		1		7		48.16		.		.		.		5.2		19		108		786		.		.		.		6.7

		1986		2		7		45.98		.		.		.		5.3		12		126		773		.		.		.		6.6

		1986		3		7		45.37		.		.		.		5.4		1		114		720		.		.		.		6.7

		1986		4		7		44.53		.		.		.		5.5		45		124		795		.		.		.		6.8

		1987		1		7		41.5		.		.		.		5.2		19		108		786		.		.		.		6.7

		1987		2		7		41.38		.		.		.		5.3		12		126		773		.		.		.		6.6

		1987		3		7		43.56		.		.		.		5.4		1		114		720		.		.		.		6.7

		1987		4		7		39.57		.		.		.		5.5		45		124		795		.		.		.		6.8

		1988		1		7		69.21		.		.		.		4.6		16		139		812		.		.		.		6.7

		1988		2		7		60.98		.		.		.		4.6		18		153		810		.		.		.		6.6

		1988		3		7		60.38		.		.		.		4.7		14		130		696		.		.		.		6.8

		1988		4		7		62.07		.		.		.		4.6		12		161		812		.		.		.		6.8

		1989		1		7		40.05		.		.		.		.		.		.		.		.		.		.		.

		1989		2		7		45.62		.		.		.		.		.		.		.		.		.		.		.

		1989		3		7		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		4		7		37.63		.		.		.		.		.		.		.		.		.		.		.

		1990		1		7		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		2		7		43.32		.		.		.		.		.		.		.		.		.		.		.

		1990		3		7		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		4		7		45.98		.		.		.		.		.		.		.		.		.		.		.

		1991		1		7		23.59		2.976011		.		.		.		.		.		.		.		.		.		.

		1991		2		7		33.03		2.828135		.		.		.		.		.		.		.		.		.		.

		1991		3		7		29.52		2.867277		.		.		.		.		.		.		.		.		.		.

		1991		4		7		31.82		3.084813		.		.		.		.		.		.		.		.		.		.

		1992		1		7		41.4062		.		.		.		.		.		.		.		.		.		.		.

		1992		2		7		34.5455		.		.		.		.		.		.		.		.		.		.		.

		1992		3		7		41.14		.		.		.		.		.		.		.		.		.		.		.

		1992		4		7		37.8972		.		.		.		.		.		.		.		.		.		.		.

		1993		1		7		36.8566		2.597749		.		.		.		.		.		.		.		.		.		.

		1993		2		7		33.9042		2.486415		.		.		.		.		.		.		.		.		.		.

		1993		3		7		35.816		2.246532		.		.		.		.		.		.		.		.		.		.

		1993		4		7		38.6958		2.486749		.		.		.		.		.		.		.		.		.		.

		1994		1		7		41.745		.		.		.		.		.		.		.		.		.		.		.

		1994		2		7		51.2556		.		.		.		.		.		.		.		.		.		.		.

		1994		3		7		40.7528		.		.		.		.		.		.		.		.		.		.		.

		1994		4		7		47.5046		.		.		.		.		.		.		.		.		.		.		.

		1995		1		7		46.533623125		.		.		.		5.56		5.855		72.856		440		0.107155		1.108088		1409.9420689655		.

		1995		2		7		45.1988625		.		.		.		5.26		7.268		115.981		500		9.65E-02		1.12113		1969.8731608696		.

		1995		3		7		43.4700475		.		.		.		5.66		4.046		63.91584		470		8.43E-02		1.084129		2274.1224		.

		1995		4		7		48.622794		.		.		.		5.48		5.355		81.29817		420		8.90E-02		1.242296		2205.8748870968		.

		1996		1		7		34.8024036585		3.146002		.		.		5.07		24.5		72.15149		351		8.13E-02		0.8083484		.		.

		1996		2		7		39.4125221037		3.206109		.		.		4.79		47.733		102.81927		524		9.11E-02		0.8659871		.		.

		1996		3		7		40.0045920732		2.92363		.		.		4.97		33.328		81.4805		417		8.38E-02		0.8392584		.		.

		1996		4		7		40.8321140244		3.459711		.		.		5.09		13.981		77.62022		425		8.28E-02		0.7763256		.		.

		1997		1		7		55.9965128049		2.772307		.		.		.		.		.		.		.		.		.		.

		1997		2		7		63.7501596037		2.531143		.		.		.		.		.		.		.		.		.		.

		1997		3		7		36.9993099085		2.376531		.		.		.		.		.		.		.		.		.		.

		1997		4		7		55.9245768293		2.747763		.		.		.		.		.		.		.		.		.		.

		1998		1		7		55.2136311001		2.527433		.		.		.		.		.		.		.		.		.		.

		1998		2		7		55.365356493		2.68826		.		.		.		.		.		.		.		.		.		.

		1998		3		7		55.3201191067		2.409834		.		.		.		.		.		.		.		.		.		.

		1998		4		7		59.1082497932		2.746377		.		.		.		.		.		.		.		.		.		.

		1999		1		7		53.0916800913		2.513135		.		.		.		.		.		.		.		.		.		.

		1999		2		7		51.7650838562		2.827464		.		.		.		.		.		.		.		.		.		.

		1999		3		7		54.2413195208		2.470480		.		.		.		.		.		.		.		.		.		.

		1999		4		7		57.009777433		2.669829		.		.		.		.		.		.		.		.		.		.

		2000		1		7		44.5416641463		2.4928119183		.		.		.		.		.		.		.		.		.		.

		2000		2		7		42.5896390244		2.4104948044		.		.		.		.		.		.		.		.		.		.

		2000		3		7		48.6231712195		2.5945978165		.		.		.		.		.		.		.		.		.		.

		2000		4		7		38.6855887805		2.9266200066		.		.		.		.		.		.		.		.		.		.

		2001		1		7		27.9094763415		.		.		.		.		.		.		.		.		.		.		.

		2001		2		7		8.4038926829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		7		20.3397753659		.		.		.		.		.		.		.		.		.		.		.

		2001		4		7		28.0042990244		.		.		.		.		.		.		.		.		.		.		.





Reps x yr x trt

						R1		R2		R3		R4

		YR		TRT		BUAC		BUAC		BUAC		BUAC

		1971		2		34		36		37.6		39.3

		1971		3		37.8		33.3		36.6		35.1

		1971		4		27.8		35.4		39.3		39.6

		1971		5		35.8		32.4		37.6		35.1

		1971		6		32.4		37		33.7		38.6

		1971		7		35.2		38.1		36.2		40.2

		1972		2		28.31		27.1		27.83		28.56

		1972		3		30.98		28.43		27.83		22.99

		1972		4		28.31		26.01		23.35		23.84

		1972		5		30.85		26.14		22.51		20.57

		1972		6		24.2		21.05		24.8		22.14

		1972		7		25.05		22.99		21.05		18.27

		1974		2		18.15		14.399		15.851		17.787

		1974		3		27.225		23.716		24.079		33.154

		1974		4		35.574		30.613		34.848		29.403

		1974		5		33.759		32.186		28.677		26.62

		1974		6		35.332		28.798		28.677		25.773

		1974		7		30.976		25.773		26.257		28.193

		1975		2		24.442		26.136		26.741		30.129

		1975		3		33.033		31.46		34.122		40.898

		1975		4		34.969		43.318		38.478		42.108

		1975		5		41.624		46.706		48.763		50.336

		1975		6		53.119		52.393		45.98		53.603

		1975		7		47.553		52.514		49.852		52.272

		1976		2		19.239		24.805		24.2		24.805

		1976		3		24.805		25.289		29.887		30.008

		1976		4		29.04		32.065		35.816		31.339

		1976		5		39.809		41.261		38.357		41.019

		1976		6		40.898		46.464		45.738		45.254

		1976		7		47.916		48.884		45.738		44.407

		1977		2		14.641		16.819		15.972		20.449

		1977		3		26.983		23.837		28.677		27.951

		1977		4		26.862		26.015		30.25		29.403

		1977		5		30.25		28.435		26.862		29.403

		1977		6		29.04		31.46		30.371		27.104

		1977		7		26.015		32.307		29.524		27.467

		1978		2		18.271		21.296		21.659		21.659

		1978		3		21.538		24.684		27.467		31.46

		1978		4		30.734		34.243		34.485		35.09

		1978		5		39.083		38.962		36.542		44.165

		1978		6		42.955		44.165		45.496		44.77

		1978		7		42.471		50.699		14.52		46.585

		1979		2		25.48		41.68		42.04		41.5

		1979		3		43.68		45.5		43.13		46.41

		1979		4		29.48		47.32		44.95		21.48

		1979		5		29.12		42.41		40.22		41.68

		1979		6		45.5		41.13		38.22		43.86

		1979		7		31.85		40.4		43.13		42.95

		1980		2		20.57		22.63		22.87		17.3

		1980		3		25.77		27.47		27.95		32.43

		1980		4		34.85		41.26		36.78		36.78

		1980		5		49.85		53.48		51.79		54.09

		1980		6		58.32		54.33		71.03		59.17

		1980		7		52.15		56.63		57.84		54.57

		1981		2		19.6		20.33		21.42		16.82

		1981		3		32.31		28.68		33.52		32.31

		1981		4		18.15		39.93		38.48		32.55

		1981		5		42.47		19.72		41.74		35.69

		1981		6		38.36		41.62		35.09		35.09

		1981		7		41.26		42.23		38.24		33.4

		1982		2		23.23		29.28		28.92		28.56

		1982		3		37.63		34.97		34.73		36.9

		1982		4		36.78		32.55		33.88		28.07

		1982		5		31.34		38.96		26.14		34.48

		1982		6		29.77		26.62		34.73		27.83

		1982		7		28.68		27.71		26.38		28.43

		1983		2		35.57		42.35		37.27		38.96

		1983		3		45.86		45.01		50.46		51.06

		1983		4		40.17		52.15		60.14		53.72

		1983		5		49.73		54.09		51.79		48.64

		1983		6		52.27		45.13		45.37		47.67

		1983		7		36.66		34.36		33.64		45.01

		1984		2		31.1		36.9		30.37		35.09

		1984		3		45.13		40.66		43.44		45.62

		1984		4		36.54		42.71		42.83		48.16

		1984		5		45.5		47.79		37.63		47.55

		1984		6		42.35		39.93		46.34		40.29

		1984		7		42.23		42.95		39.32		36.9

		1985		2		19.84		20.81		21.66		19.36

		1985		3		28.56		28.19		31.82		33.4

		1985		4		32.55		37.15		33.64		33.88

		1985		5		37.51		33.76		37.75		29.64

		1985		6		36.66		30.85		35.82		30.25

		1985		7		32.55		28.68		31.46		28.19

		1986		2		38.6		41.5		38.96		42.47

		1986		3		44.41		40.53		44.41		40.41

		1986		4		39.81		44.29		46.1		42.11

		1986		5		47.07		42.83		42.11		45.86

		1986		6		43.8		45.74		46.95		45.01

		1986		7		48.16		45.98		45.37		44.53

		1987		2		28.68		33.03		30.98		29.28

		1987		3		33.03		32.67		42.47		40.05

		1987		4		35.94		41.02		46.83		40.66

		1987		5		43.92		42.47		42.11		42.11

		1987		6		42.95		44.04		44.04		40.9

		1987		7		41.5		41.38		43.56		39.57

		1988		2		24.93		26.01		27.1		30.25

		1988		3		38.84		33.76		45.37		45.86

		1988		4		36.9		44.29		65.7		45.01

		1988		5		57.11		47.43		61.23		63.4

		1988		6		57.47		70.18		67.76		64.86

		1988		7		69.21		60.98		60.38		62.07

		1989		2		20.33		15.85		16.09		20.09

		1989		3		28.92		30.98		37.75		41.26

		1989		4		34.85		37.99		42.11		35.09

		1989		5		39.32		38.72		37.27		42.83

		1989		6		41.62		47.55		43.8		36.78

		1989		7		40.05		45.62		37.99		37.63

		1990		2		23.11		25.89		26.38		30.37

		1990		3		36.3		35.45		47.79		47.79

		1990		4		38.96		47.43		53.97		53.48

		1990		5		45.13		51.42		52.88		47.67

		1990		6		46.83		49.97		49.13		47.19

		1990		7		38.96		43.32		47.19		45.98

		1991		2		18.15		22.99		24.8		24.68

		1991		3		22.51		22.02		31.1		33.15

		1991		4		21.42		27.1		31.58		32.43

		1991		5		24.2		31.7		30.01		30.01

		1991		6		21.78		31.22		32.67		25.65

		1991		7		23.59		33.03		29.52		31.82

		1992		2		22.8811		14.8951		14.6652		19.118

		1992		3		23.2078		24.2726		30.1653		33.275

		1992		4		28.5802		35.3925		37.7036		36.4452

		1992		5		38.3328		33.7348		38.4538		42.4468

		1992		6		38.236		43.1002		43.9956		41.382

		1992		7		41.4062		34.5455		41.14		37.8972

		1993		2		14.4474		15.2823		17.3272		21.5501

		1993		3		18.9607		17.7991		28.6165		32.3796

		1993		4		23.8612		30.8671		34.7149		37.0018

		1993		5		35.3804		29.4877		37.4616		45.859

		1993		6		35.2231		49.0292		43.5116		46.343

		1993		7		36.8566		33.9042		35.816		38.6958

		1994		2		11.5071		10.1882		10.4181		12.2573

		1994		3		13.5157		13.7577		18.9244		21.6106

		1994		4		15.2944		20.6305		31.0365		23.3167

		1994		5		33.0451		27.8542		32.1255		38.9862

		1994		6		26.0513		38.9983		39.5912		40.9948

		1994		7		41.745		51.2556		40.7528		47.5046

		1995		2		29.36143375		28.2801255		28.9864575		30.9172545

		1995		3		28.747488		27.667068		41.5844715		38.60858925

		1995		4		27.9186765		34.687354625		47.438655		41.3986815

		1995		5		40.168128		35.703415		47.363064375		42.18905075

		1995		6		36.6636105		46.478245		42.55225425		48.197023875

		1995		7		46.533623125		45.1988625		43.4700475		48.622794

		1996		2		8.2659416159		20.5764557927		20.2037721037		23.008445122

		1996		3		22.3650054878		21.9721243902		26.6783603659		24.3002676829

		1996		4		21.9460060976		20.0517658537		34.9530634146		32.2058469512

		1996		5		30.9360847561		32.6612754573		26.6621655488		15.9576496951

		1996		6		27.092195122		39.5227317073		36.9426280488		35.9861378049

		1996		7		34.8024036585		39.4125221037		40.0045920732		40.8321140244

		1997		2		17.4688585366		18.8522057927		18.4670347561		20.442802439

		1997		3		20.8951875		22.226335061		35.1727079268		34.0992756098

		1997		4		19.0785643293		38.3088582317		33.5292291159		25.74275

		1997		5		36.4819057927		29.2989695122		36.9203463415		48.4627134146

		1997		6		28.7947536585		46.4261875		49.1404609756		52.1466653963

		1997		7		55.9965128049		63.7501596037		36.9993099085		55.9245768293

		1998		2		25.6580049628		29.1737105045		30.3314673284		28.6919123242

		1998		3		31.2129958644		28.415483871		34.0537435897		37.2239636063

		1998		4		34.2282878412		37.7023589744		45.4055252275		47.40617866

		1998		5		49.5149214227		50.5393680728		56.1596129032		52.7475930521

		1998		6		48.5431182796		56.2502878412		53.1301091811		55.8977965261

		1998		7		55.2136311001		55.365356493		55.3201191067		59.1082497932

		1999		2		17.9276029663		19.4870493098		17.54632251		21.7765874273

		1999		3		23.2761977867		21.9938987336		20.0026128465		28.9675739418

		1999		4		23.2757339418		30.4374982316		32.1175442327		38.2161761552

		1999		5		31.5933995665		36.8088709184		36.3543029778		43.5735840274

		1999		6		37.0741901654		49.9806727667		56.9102827153		45.954035733

		1999		7		53.0916800913		51.7650838562		54.2413195208		57.009777433

		2000		2		45.2514914634		34.6040817073		35.6688226829		49.5104553659

		2000		3		48.268257561		47.2035165854		44.8965778049		47.7358870732

		2000		4		41.702354878		47.5584302439		46.6711460976		47.9133439024

		2000		5		45.606405122		48.978084878		44.8965778049		50.93011

		2000		6		48.268257561		45.2514914634		48.268257561		47.0260597561

		2000		7		44.5416641463		42.5896390244		48.6231712195		38.6855887805

		2001		2		21.8765639024		29.8144		28.7083419512		29.6894158537

		2001		3		28.5534029268		24.1060331707		15.1666712195		.

		2001		4		35.5709012195		23.0363341463		21.5489195122		29.7185443902

		2001		5		25.6293936585		28.6048426829		31.6168573171		25.8952690244

		2001		6		31.2010009756		20.6378780488		26.4195826829		24.5423414634

		2001		7		27.9094763415		8.4038926829		20.3397753659		28.0042990244





Reps x yr x trt

		51.9529025		51.9529025		51.9529025		51.9529025		51.9529025

		47.3061666667		47.3061666667		47.3061666667		47.3061666667		47.3061666667

		46.489055		46.489055		46.489055		46.489055		46.489055

		56.9177472		56.9177472		56.9177472		56.9177472		56.9177472

		55.50929		55.50929		55.50929		55.50929		55.50929

		40.8676825		40.8676825		40.8676825		40.8676825		40.8676825

		44.0827129833		44.0827129833		44.0827129833		44.0827129833		44.0827129833

		40.6379787667		40.6379787667		40.6379787667		40.6379787667		40.6379787667

		48.9159904833		48.9159904833		48.9159904833		48.9159904833		48.9159904833

		54.2540285667		54.2540285667		54.2540285667		54.2540285667		54.2540285667

		64.2781414		64.2781414		64.2781414		64.2781414		64.2781414



t0

t40

t60

t80

t100

Environment mean

Grain N uptake

28.95342

44.467275

61.563675

72.906765

71.604585

30.8448

47.8762

49.842

57.4116

62.1489

37.3176

48.65616

50.68491

47.06385

46.161945

44.9286102

58.1669045

64.3451024

64.550508

55.6970705

42.24774

56.07714

59.727045

61.72197

60.90402

24.85824

44.545035

46.90551

48.670755

48.509475

31.7640913

45.3641895

47.2993288

49.7302674

51.9627248

26.7391443

35.7492534

43.6461156

54.4455815

53.5098959

29.8762253

43.4030266

50.3034941

61.1066007

74.1112819

31.35323

44.8608971

58.4877026

66.9185449

83.7296677

41.986546

58.1085464

74.6828938

77.7341503

87.6046602



Rep x  trt x yr

		0.239651016		0.239651016		0.239651016		0.239651016		0.239651016

		0.524416034		0.524416034		0.524416034		0.524416034		0.524416034

		0.484157626		0.484157626		0.484157626		0.484157626		0.484157626

		0.314279748		0.314279748		0.314279748		0.314279748		0.314279748

		0.360249996		0.360249996		0.360249996		0.360249996		0.360249996

		0.367603296		0.367603296		0.367603296		0.367603296		0.367603296

		0.381603198		0.381603198		0.381603198		0.381603198		0.381603198

		0.332339172		0.332339172		0.332339172		0.332339172		0.332339172

		0.408370156		0.408370156		0.408370156		0.408370156		0.408370156

		0.434562156		0.434562156		0.434562156		0.434562156		0.434562156

		0.496790482		0.496790482		0.496790482		0.496790482		0.496790482

		0.458067592		0.458067592		0.458067592		0.458067592		0.458067592



t0

t40

t60

t80

t100

Environment mean

NUE

0.26204775

0.17779633

0.07661325

0.086111

0.50858813

0.62399875

0.60978769

0.47480835

0.59873875

0.4319225

0.41856188

0.3822225

0.34220738

0.26195075

0.15119981

0.1119408

0.40743376

0.37459247

0.28351192

0.13827516

0.403647

0.32992975

0.27238388

0.2097276

0.52967663

0.392459

0.31640981

0.25151505

0.40692873

0.30353814

0.25804034

0.22875685

0.39404988

0.39431429

0.43072904

0.33522638

0.43025066

0.40184157

0.43642001

0.47918282

0.40002243

0.49379504

0.47573181

0.54869668

0.46021366

0.58304823

0.47542688

0.4790466



Trt x yrs

		50.0439175		50.0439175		50.0439175		50.0439175		50.0439175

		51.9529025		51.9529025		51.9529025		51.9529025		51.9529025

		47.3061666667		47.3061666667		47.3061666667		47.3061666667		47.3061666667

		46.489055		46.489055		46.489055		46.489055		46.489055

		56.9177472		56.9177472		56.9177472		56.9177472		56.9177472

		55.50929		55.50929		55.50929		55.50929		55.50929

		40.8676825		40.8676825		40.8676825		40.8676825		40.8676825

		44.0827129833		44.0827129833		44.0827129833		44.0827129833		44.0827129833

		40.6379787667		40.6379787667		40.6379787667		40.6379787667		40.6379787667

		48.9159904833		48.9159904833		48.9159904833		48.9159904833		48.9159904833

		54.2540285667		54.2540285667		54.2540285667		54.2540285667		54.2540285667

		64.2781414		64.2781414		64.2781414		64.2781414		64.2781414



t0

t40

t60

t80

t100

Grain N uptake

NUE

0.26204775

0.17779633

0.07661325

0.086111

0.50858813

0.62399875

0.60978769

0.47480835

0.59873875

0.4319225

0.41856188

0.3822225

0.34220738

0.26195075

0.15119981

0.1119408

0.40743376

0.37459247

0.28351192

0.13827516

0.403647

0.32992975

0.27238388

0.2097276

0.52967663

0.392459

0.31640981

0.25151505

0.40692873

0.30353814

0.25804034

0.22875685

0.39404988

0.39431429

0.43072904

0.33522638

0.43025066

0.40184157

0.43642001

0.47918282

0.40002243

0.49379504

0.47573181

0.54869668

0.46021366

0.58304823

0.47542688

0.4790466



						R1		R2		R3		R4

		YR		TRT		BUAC		BUAC		BUAC		BUAC				Average		Stdev		CV						YR		0 N CV		80 N CV

		1971		2		34.00		36.00		37.60		39.30				36.73		2.26		6.16						1971		6.16		8.10

		1972		2		28.31		27.10		27.83		28.56				27.95		0.64		2.30						1972		2.30		7.60

		1974		2		18.15		14.40		15.85		17.79				16.55		1.75		10.59						1974		10.59		13.63

		1975		2		24.44		26.14		26.74		30.13				26.86		2.39		8.88						1975		8.88		6.95

		1976		2		19.24		24.81		24.20		24.81				23.26		2.70		11.60						1976		11.60		5.63

		1977		2		14.64		16.82		15.97		20.45				16.97		2.49		14.65						1977		14.65		6.36

		1978		2		18.27		21.30		21.66		21.66				20.72		1.64		7.93						1978		7.93		2.43

		1979		2		25.48		41.68		42.04		41.50				37.68		8.13		21.59						1979		21.59		7.58

		1980		2		20.57		22.63		22.87		17.30				20.84		2.58		12.37						1980		12.37		11.85

		1981		2		19.60		20.33		21.42		16.82				19.54		1.96		10.04						1981		10.04		8.33

		1982		2		23.23		29.28		28.92		28.56				27.50		2.86		10.40						1982		10.40		12.01

		1983		2		35.57		42.35		37.27		38.96				38.54		2.89		7.51						1983		7.51		6.95

		1984		2		31.10		36.90		30.37		35.09				33.37		3.14		9.41						1984		9.41		6.97

		1985		2		19.84		20.81		21.66		19.36				20.42		1.02		5.02						1985		5.02		9.92

		1986		2		38.60		41.50		38.96		42.47				40.38		1.90		4.70						1986		4.70		2.91

		1987		2		28.68		33.03		30.98		29.28				30.49		1.95		6.40						1987		6.40		3.44

		1988		2		24.93		26.01		27.10		30.25				27.07		2.30		8.48						1988		8.48		8.47

		1989		2		20.33		15.85		16.09		20.09				18.09		2.45		13.55						1989		13.55		10.60

		1990		2		23.11		25.89		26.38		30.37				26.44		2.99		11.31						1990		11.31		3.13

		1991		2		18.15		22.99		24.80		24.68				22.66		3.11		13.75						1991		13.75		18.12

		1992		2		22.88		14.90		14.67		19.12				17.89		3.91		21.84						1992		21.84		6.09

		1993		2		14.45		15.28		17.33		21.55				17.15		3.17		18.49						1993		18.49		13.73

		1994		2		11.51		10.19		10.42		12.26				11.09		0.97		8.71						1994		8.71		19.10

		1995		2		29.36		28.28		28.99		30.92				29.39		1.11		3.79						1995		3.79		11.77

		1996		2		8.27		20.58		20.20		23.01				18.01		6.62		36.73						1996		36.73		15.50

		1997		2		17.47		18.85		18.47		20.44				18.81		1.24		6.57						1997		6.57		23.76

		1998		2		25.66		29.17		30.33		28.69				28.46		1.99		7.00						1998		7.00		6.66

		1999		2		17.93		19.49		17.55		21.78				19.18		1.92		10.01						1999		10.01		17.44

		2000		2		45.25		34.60		35.67		49.51				41.26		7.29		17.68						2000		17.68		3.02

		2001		2		21.88		29.81		28.71		29.69				27.52		3.80		13.79						2001		13.79		17.07

		1971		3		37.80		33.30		36.60		35.10				35.70		1.94		5.45

		1972		3		30.98		28.43		27.83		22.99				27.56		3.34		12.11

		1974		3		27.23		23.72		24.08		33.15				27.04		4.37		16.15

		1975		3		33.03		31.46		34.12		40.90				34.88		4.16		11.93

		1976		3		24.81		25.29		29.89		30.01				27.50		2.84		10.32

		1977		3		26.98		23.84		28.68		27.95				26.86		2.13		7.94

		1978		3		21.54		24.68		27.47		31.46				26.29		4.21		16.03

		1979		3		43.68		45.50		43.13		46.41				44.68		1.53		3.44

		1980		3		25.77		27.47		27.95		32.43				28.41		2.84		10.00

		1981		3		32.31		28.68		33.52		32.31				31.71		2.10		6.61

		1982		3		37.63		34.97		34.73		36.90				36.06		1.43		3.96

		1983		3		45.86		45.01		50.46		51.06				48.10		3.10		6.45

		1984		3		45.13		40.66		43.44		45.62				43.71		2.24		5.12

		1985		3		28.56		28.19		31.82		33.40				30.49		2.53		8.31

		1986		3		44.41		40.53		44.41		40.41				42.44		2.28		5.36

		1987		3		33.03		32.67		42.47		40.05				37.06		4.96		13.38

		1988		3		38.84		33.76		45.37		45.86				40.96		5.77		14.08

		1989		3		28.92		30.98		37.75		41.26				34.73		5.76		16.59

		1990		3		36.30		35.45		47.79		47.79				41.83		6.89		16.47

		1991		3		22.51		22.02		31.10		33.15				27.20		5.76		21.17

		1992		3		23.21		24.27		30.17		33.28				27.73		4.80		17.30

		1993		3		18.96		17.80		28.62		32.38				24.44		7.18		29.37

		1994		3		13.52		13.76		18.92		21.61				16.95		3.98		23.50

		1995		3		28.75		27.67		41.58		38.61				34.15		6.98		20.45

		1996		3		22.37		21.97		26.68		24.30				23.83		2.16		9.04

		1997		3		20.90		22.23		35.17		34.10				28.10		7.58		26.98

		1998		3		31.21		28.42		34.05		37.22				32.73		3.78		11.55

		1999		3		23.28		21.99		20.00		28.97				23.56		3.85		16.33

		2000		3		48.27		47.20		44.90		47.74				47.03		1.48		3.16

		2001		3		28.55		24.11		15.17		.				22.61		6.82		30.16

		1971		4		27.80		35.40		39.30		39.60				35.53		5.49		15.46

		1972		4		28.31		26.01		23.35		23.84				25.38		2.27		8.95

		1974		4		35.57		30.61		34.85		29.40				32.61		3.06		9.38

		1975		4		34.97		43.32		38.48		42.11				39.72		3.78		9.51

		1976		4		29.04		32.07		35.82		31.34				32.07		2.81		8.77

		1977		4		26.86		26.02		30.25		29.40				28.13		2.02		7.17

		1978		4		30.73		34.24		34.49		35.09				33.64		1.97		5.85

		1979		4		29.48		47.32		44.95		21.48				35.81		12.40		34.64

		1980		4		34.85		41.26		36.78		36.78				37.42		2.72		7.27

		1981		4		18.15		39.93		38.48		32.55				32.28		9.94		30.81

		1982		4		36.78		32.55		33.88		28.07				32.82		3.63		11.05

		1983		4		40.17		52.15		60.14		53.72				51.55		8.33		16.17

		1984		4		36.54		42.71		42.83		48.16				42.56		4.75		11.16

		1985		4		32.55		37.15		33.64		33.88				34.31		1.98		5.78

		1986		4		39.81		44.29		46.10		42.11				43.08		2.72		6.32

		1987		4		35.94		41.02		46.83		40.66				41.11		4.46		10.85

		1988		4		36.90		44.29		65.70		45.01				47.98		12.37		25.79

		1989		4		34.85		37.99		42.11		35.09				37.51		3.38		9.02

		1990		4		38.96		47.43		53.97		53.48				48.46		7.00		14.44

		1991		4		21.42		27.10		31.58		32.43				28.13		5.05		17.95

		1992		4		28.58		35.39		37.70		36.45				34.53		4.08		11.81

		1993		4		23.86		30.87		34.71		37.00				31.61		5.75		18.20

		1994		4		15.29		20.63		31.04		23.32				22.57		6.56		29.05

		1995		4		27.92		34.69		47.44		41.40				37.86		8.43		22.26

		1996		4		21.95		20.05		34.95		32.21				27.29		7.39		27.08

		1997		4		19.08		38.31		33.53		25.74				29.16		8.49		29.10

		1998		4		34.23		37.70		45.41		47.41				41.19		6.25		15.17

		1999		4		23.28		30.44		32.12		38.22				31.01		6.15		19.82

		2000		4		41.70		47.56		46.67		47.91				45.96		2.89		6.28

		2001		4		35.57		23.04		21.55		29.72				27.47		6.47		23.54

		1971		5		35.80		32.40		37.60		35.10				35.23		2.16		6.13

		1972		5		30.85		26.14		22.51		20.57				25.02		4.52		18.08

		1974		5		33.76		32.19		28.68		26.62				30.31		3.25		10.72

		1975		5		41.62		46.71		48.76		50.34				46.86		3.79		8.09

		1976		5		39.81		41.26		38.36		41.02				40.11		1.33		3.32

		1977		5		30.25		28.44		26.86		29.40				28.74		1.45		5.06

		1978		5		39.08		38.96		36.54		44.17				39.69		3.21		8.08

		1979		5		29.12		42.41		40.22		41.68				38.36		6.23		16.23

		1980		5		49.85		53.48		51.79		54.09				52.30		1.90		3.64

		1981		5		42.47		19.72		41.74		35.69				34.91		10.57		30.28

		1982		5		31.34		38.96		26.14		34.48				32.73		5.39		16.48

		1983		5		49.73		54.09		51.79		48.64				51.06		2.40		4.71

		1984		5		45.50		47.79		37.63		47.55				44.62		4.77		10.69

		1985		5		37.51		33.76		37.75		29.64				34.67		3.82		11.01

		1986		5		47.07		42.83		42.11		45.86				44.47		2.38		5.35

		1987		5		43.92		42.47		42.11		42.11				42.65		0.86		2.02

		1988		5		57.11		47.43		61.23		63.40				57.29		7.07		12.35

		1989		5		39.32		38.72		37.27		42.83				39.54		2.36		5.97

		1990		5		45.13		51.42		52.88		47.67				49.28		3.53		7.16

		1991		5		24.20		31.70		30.01		30.01				28.98		3.28		11.33

		1992		5		38.33		33.73		38.45		42.45				38.24		3.56		9.31

		1993		5		35.38		29.49		37.46		45.86				37.05		6.78		18.29

		1994		5		33.05		27.85		32.13		38.99				33.00		4.59		13.89

		1995		5		40.17		35.70		47.36		42.19				41.36		4.84		11.69

		1996		5		30.94		32.66		26.66		15.96				26.55		7.50		28.25

		1997		5		36.48		29.30		36.92		48.46				37.79		7.93		20.97

		1998		5		49.51		50.54		56.16		52.75				52.24		2.94		5.63

		1999		5		31.59		36.81		36.35		43.57				37.08		4.93		13.29

		2000		5		45.61		48.98		44.90		50.93				47.60		2.84		5.98

		2001		5		25.63		28.60		31.62		25.90				27.94		2.80		10.01

		1971		6		32.40		37.00		33.70		38.60				35.43		2.87		8.10

		1972		6		24.20		21.05		24.80		22.14				23.05		1.75		7.60

		1974		6		35.33		28.80		28.68		25.77				29.65		4.04		13.63

		1975		6		53.12		52.39		45.98		53.60				51.27		3.56		6.95

		1976		6		40.90		46.46		45.74		45.25				44.59		2.51		5.63

		1977		6		29.04		31.46		30.37		27.10				29.49		1.88		6.36

		1978		6		42.96		44.17		45.50		44.77				44.35		1.08		2.43

		1979		6		45.50		41.13		38.22		43.86				42.18		3.20		7.58

		1980		6		58.32		54.33		71.03		59.17				60.71		7.19		11.85

		1981		6		38.36		41.62		35.09		35.09				37.54		3.13		8.33

		1982		6		29.77		26.62		34.73		27.83				29.74		3.57		12.01

		1983		6		52.27		45.13		45.37		47.67				47.61		3.31		6.95

		1984		6		42.35		39.93		46.34		40.29				42.23		2.94		6.97

		1985		6		36.66		30.85		35.82		30.25				33.40		3.31		9.92

		1986		6		43.80		45.74		46.95		45.01				45.38		1.32		2.91

		1987		6		42.95		44.04		44.04		40.90				42.98		1.48		3.44

		1988		6		57.47		70.18		67.76		64.86				65.07		5.51		8.47

		1989		6		41.62		47.55		43.80		36.78				42.44		4.50		10.60

		1990		6		46.83		49.97		49.13		47.19				48.28		1.51		3.13

		1991		6		21.78		31.22		32.67		25.65				27.83		5.04		18.12

		1992		6		38.24		43.10		44.00		41.38				41.68		2.54		6.09

		1993		6		35.22		49.03		43.51		46.34				43.53		5.98		13.73

		1994		6		26.05		39.00		39.59		40.99				36.41		6.96		19.10

		1995		6		36.66		46.48		42.55		48.20				43.47		5.12		11.77

		1996		6		27.09		39.52		36.94		35.99				34.89		5.41		15.50

		1997		6		28.79		46.43		49.14		52.15				44.13		10.49		23.76

		1998		6		48.54		56.25		53.13		55.90				53.46		3.56		6.66

		1999		6		37.07		49.98		56.91		45.95				47.48		8.28		17.44

		2000		6		48.27		45.25		48.27		47.03				47.20		1.43		3.02

		2001		6		31.20		20.64		26.42		24.54				25.70		4.39		17.07

		1971		7		35.20		38.10		36.20		40.20				37.43		2.21		5.90

		1972		7		25.05		22.99		21.05		18.27				21.84		2.89		13.22

		1974		7		30.98		25.77		26.26		28.19				27.80		2.36		8.49

		1975		7		47.55		52.51		49.85		52.27				50.55		2.33		4.61

		1976		7		47.92		48.88		45.74		44.41				46.74		2.04		4.35

		1977		7		26.02		32.31		29.52		27.47				28.83		2.73		9.47

		1978		7		42.47		50.70		14.52		46.59				38.57		16.38		42.47

		1979		7		31.85		40.40		43.13		42.95				39.58		5.30		13.40

		1980		7		52.15		56.63		57.84		54.57				55.30		2.50		4.51

		1981		7		41.26		42.23		38.24		33.40				38.78		3.97		10.24

		1982		7		28.68		27.71		26.38		28.43				27.80		1.03		3.71

		1983		7		36.66		34.36		33.64		45.01				37.42		5.22		13.96

		1984		7		42.23		42.95		39.32		36.90				40.35		2.78		6.90

		1985		7		32.55		28.68		31.46		28.19				30.22		2.12		7.01

		1986		7		48.16		45.98		45.37		44.53				46.01		1.55		3.37

		1987		7		41.50		41.38		43.56		39.57				41.50		1.63		3.93

		1988		7		69.21		60.98		60.38		62.07				63.16		4.09		6.48

		1989		7		40.05		45.62		37.99		37.63				40.32		3.69		9.15

		1990		7		38.96		43.32		47.19		45.98				43.86		3.65		8.31

		1991		7		23.59		33.03		29.52		31.82				29.49		4.19		14.22

		1992		7		41.41		34.55		41.14		37.90				38.75		3.22		8.32

		1993		7		36.86		33.90		35.82		38.70				36.32		2.00		5.51

		1994		7		41.75		51.26		40.75		47.50				45.31		4.95		10.93

		1995		7		46.53		45.20		43.47		48.62				45.96		2.18		4.73

		1996		7		34.80		39.41		40.00		40.83				38.76		2.70		6.98

		1997		7		56.00		63.75		37.00		55.92				53.17		11.39		21.42

		1998		7		55.21		55.37		55.32		59.11				56.25		1.91		3.39

		1999		7		53.09		51.77		54.24		57.01				54.03		2.23		4.13

		2000		7		44.54		42.59		48.62		38.69				43.61		4.13		9.48

		2001		7		27.91		8.40		20.34		28.00				21.16		9.23		43.63





		51.9529025		51.9529025		51.9529025		51.9529025		51.9529025

		47.3061666667		47.3061666667		47.3061666667		47.3061666667		47.3061666667

		46.489055		46.489055		46.489055		46.489055		46.489055

		56.9177472		56.9177472		56.9177472		56.9177472		56.9177472

		55.50929		55.50929		55.50929		55.50929		55.50929

		40.8676825		40.8676825		40.8676825		40.8676825		40.8676825

		44.0827129833		44.0827129833		44.0827129833		44.0827129833		44.0827129833

		40.6379787667		40.6379787667		40.6379787667		40.6379787667		40.6379787667

		48.9159904833		48.9159904833		48.9159904833		48.9159904833		48.9159904833

		54.2540285667		54.2540285667		54.2540285667		54.2540285667		54.2540285667

		64.2781414		64.2781414		64.2781414		64.2781414		64.2781414



t0

t40

t60

t80

t100

Environment mean

Grain N uptake

28.95342

44.467275

61.563675

72.906765

71.604585

30.8448

47.8762

49.842

57.4116

62.1489

37.3176

48.65616

50.68491

47.06385

46.161945

44.9286102

58.1669045

64.3451024

64.550508

55.6970705

42.24774

56.07714

59.727045

61.72197

60.90402

24.85824

44.545035

46.90551

48.670755

48.509475

31.7640913

45.3641895

47.2993288

49.7302674

51.9627248

26.7391443

35.7492534

43.6461156

54.4455815

53.5098959

29.8762253

43.4030266

50.3034941

61.1066007

74.1112819

31.35323

44.8608971

58.4877026

66.9185449

83.7296677

41.986546

58.1085464

74.6828938

77.7341503

87.6046602



		0.239651016		0.239651016		0.239651016		0.239651016		0.239651016

		0.524416034		0.524416034		0.524416034		0.524416034		0.524416034

		0.484157626		0.484157626		0.484157626		0.484157626		0.484157626

		0.314279748		0.314279748		0.314279748		0.314279748		0.314279748

		0.360249996		0.360249996		0.360249996		0.360249996		0.360249996

		0.367603296		0.367603296		0.367603296		0.367603296		0.367603296

		0.381603198		0.381603198		0.381603198		0.381603198		0.381603198

		0.332339172		0.332339172		0.332339172		0.332339172		0.332339172

		0.408370156		0.408370156		0.408370156		0.408370156		0.408370156

		0.434562156		0.434562156		0.434562156		0.434562156		0.434562156

		0.496790482		0.496790482		0.496790482		0.496790482		0.496790482

		0.458067592		0.458067592		0.458067592		0.458067592		0.458067592



t0

t40

t60

t80

t100

Environment mean

NUE

0.26204775

0.17779633

0.07661325

0.086111

0.50858813

0.62399875

0.60978769
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		bu/ac																								N req for max yld

		YR		0-N		20-N		40-N		60-N		80-N		100-N				Max Yld		RI		YR

		1971		36.73		35.70		35.53		35.23		35.43		37.43				37.43		1.02		1971				1

		1972		27.95		27.56		25.38		25.02		23.05		21.84				27.95		1.00		1972				0

		1974		16.55		27.04		32.61		30.31		29.65		27.80				32.61		1.97		1974				32

		1975		26.86		34.88		39.72		46.86		51.27		50.55				51.27		1.91		1975				49

		1976		23.26		27.50		32.07		40.11		44.59		46.74				46.74		2.01		1976				47

		1977		16.97		26.86		28.13		28.74		29.49		28.83				29.49		1.74		1977				25

		1978		20.72		26.29		33.64		39.69		44.35		38.57				44.35		2.14		1978				47

		1979		37.68		44.68		35.81		38.36		42.18		39.58				44.68		1.19		1979				14

		1980		20.84		28.41		37.42		52.30		60.71		55.30				60.71		2.91		1980				80

		1981		19.54		31.71		32.28		34.91		37.54		38.78				38.78		1.98		1981				38

		1982		27.50		36.06		32.82		32.73		29.74		27.80				36.06		1.31		1982				17

		1983		38.54		48.10		51.55		51.06		47.61		37.42				51.55		1.34		1983				26

		1984		33.37		43.71		42.56		44.62		42.23		40.35				44.62		1.34		1984				23

		1985		20.42		30.49		34.31		34.67		33.40		30.22				34.67		1.70		1985				29

		1986		40.38		42.44		43.08		44.47		45.38		46.01				46.01		1.14		1986				11

		1987		30.49		37.06		41.11		42.65		42.98		41.50				42.98		1.41		1987				25

		1988		27.07		40.96		47.98		57.29		65.07		63.16				65.07		2.40		1988				76

		1989		18.09		34.73		37.51		39.54		42.44		40.32				42.44		2.35		1989				49

		1990		26.44		41.83		48.46		49.28		48.28		43.86				49.28		1.86		1990				46

		1991		22.66		27.20		28.13		28.98		27.83		29.49				29.49		1.30		1991				14

		1992		17.89		27.73		34.53		38.24		41.68		38.75				41.68		2.33		1992				48

		1993		17.15		24.44		31.61		37.05		43.53		36.32				43.53		2.54		1993				53

		1994		11.09		16.95		22.57		33.00		36.41		45.31				45.31		4.08		1994				68

		1995		29.39		34.15		37.86		41.36		43.47		45.96				45.96		1.56		1995				33

		1996		18.01		23.83		27.29		26.55		34.89		38.76				38.76		2.15		1996				41

		1997		18.81		28.10		29.16		37.79		44.13		53.17				53.17		2.83		1997				69

		1998		28.46		32.73		41.19		52.24		53.46		56.25				56.28		1.98		1998				56

		1999		19.18		23.56		31.01		37.08		47.48		54.03				54.03		2.82		1999				70

		2000		41.26		47.03		45.96		47.60		47.20		43.61				47.60		1.15		2000				13

		2001		27.52		22.61		27.47		27.94		25.70		21.16				27.94		1.02		2001				1

		Average		25.36		32.48		35.62		39.19		41.37		40.63				43.68		1.88						36.64

		N Rate		0		20		40		60		80		120.00

		stdev		7.98		7.97		7.24		8.40		9.74		10.22				9.37		0.71						22.81

		CV		31.46		24.55		20.33		21.42		23.55		25.14				21.46		37.51						62.25
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Wheat response to non-fertilizer nitrogen over time (Lahoma, OK)

y = -0.0869x + 26.708
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C.V. = 62
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C.V. = 31
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Sheet1

		bu/ac																								Yld loss from 80 lb N														Yld loss from 100 lb N

		YR		0-N		20-N		40-N		60-N		80-N		100-N				Max Yld		RI		YR						Excess N		Yld Loss $		Excs N $		Tot Loss								Excess N		YR		Yld Loss $		Excs N $		Tot Loss

		1971		36.73		35.70		35.53		35.23		35.43		37.43				37.43		1.02		1971				2.01		0		6.02		0.00		6.02						0.01		0		1971		0.02		0.00		0.02

		1972		27.95		27.56		25.38		25.02		23.05		21.84				27.95		1.00		1972				4.90		80		14.71		20.00		34.71						6.11		100		1972		18.33		25.00		43.33

		1974		16.55		27.04		32.61		30.31		29.65		27.80				32.61		1.97		1974				2.97		40		8.90		10.00		18.90						4.81		60		1974		14.43		15.00		29.43

		1975		26.86		34.88		39.72		46.86		51.27		50.55				51.27		1.91		1975				-0.00		0		-0.01		0.00		-0.01						0.72		20		1975		2.17		5.00		7.17

		1976		23.26		27.50		32.07		40.11		44.59		46.74				46.74		2.01		1976				2.15		0		6.45		0.00		6.45						0.00		0		1976		0.01		0.00		0.01																Financial loss associated with fertilizing based on a 40 bu yield and 80 lb N/acre average (Lahoma 502)

		1977		16.97		26.86		28.13		28.74		29.49		28.83				29.49		1.74		1977				-0.00		0		-0.01		0.00		-0.01						0.66		20		1977		1.99		5.00		6.99

		1978		20.72		26.29		33.64		39.69		44.35		38.57				44.35		2.14		1978				0.00		0		0.01		0.00		0.01						5.78		20		1978		17.34		5.00		22.34

		1979		37.68		44.68		35.81		38.36		42.18		39.58				44.68		1.19		1979				2.50		60		7.51		15.00		22.51						5.10		80		1979		15.29		20.00		35.29

		1980		20.84		28.41		37.42		52.30		60.71		55.30				60.71		2.91		1980				-0.00		0		-0.01		0.00		-0.01						5.41		20		1980		16.24		5.00		21.24

		1981		19.54		31.71		32.28		34.91		37.54		38.78				38.78		1.98		1981				1.24		0		3.72		0.00		3.72						-0.00		0		1981		-0.01		0.00		-0.01

		1982		27.50		36.06		32.82		32.73		29.74		27.80				36.06		1.31		1982				6.32		60		18.97		15.00		33.97						8.26		80		1982		24.78		20.00		44.78

		1983		38.54		48.10		51.55		51.06		47.61		37.42				51.55		1.34		1983				3.94		40		11.82		10.00		21.82						14.13		60		1983		42.40		15.00		57.40

		1984		33.37		43.71		42.56		44.62		42.23		40.35				44.62		1.34		1984				2.39		20		7.18		5.00		12.18						4.27		40		1984		12.81		10.00		22.81

		1985		20.42		30.49		34.31		34.67		33.40		30.22				34.67		1.70		1985				1.28		20		3.83		5.00		8.83						4.45		40		1985		13.35		10.00		23.35

		1986		40.38		42.44		43.08		44.47		45.38		46.01				46.01		1.14		1986				0.63		0		1.90		0.00		1.90						0.00		0		1986		0.00		0.00		0.00

		1987		30.49		37.06		41.11		42.65		42.98		41.50				42.98		1.41		1987				-0.00		0		-0.01		0.00		-0.01						1.48		20		1987		4.43		5.00		9.43

		1988		27.07		40.96		47.98		57.29		65.07		63.16				65.07		2.40		1988				0.00		0		0.01		0.00		0.01						1.91		20		1988		5.73		5.00		10.73

		1989		18.09		34.73		37.51		39.54		42.44		40.32				42.44		2.35		1989				0.00		0		0.01		0.00		0.01						2.12		20		1989		6.35		5.00		11.35

		1990		26.44		41.83		48.46		49.28		48.28		43.86				49.28		1.86		1990				1.00		20		3.00		5.00		8.00						5.42		40		1990		16.25		10.00		26.25

		1991		22.66		27.20		28.13		28.98		27.83		29.49				29.49		1.30		1991				1.66		0		4.98		0.00		4.98						0.00		0		1991		0.00		0.00		0.00

		1992		17.89		27.73		34.53		38.24		41.68		38.75				41.68		2.33		1992				0.00		0		0.00		0.00		0.00						2.93		20		1992		8.80		5.00		13.80

		1993		17.15		24.44		31.61		37.05		43.53		36.32				43.53		2.54		1993				0.00		0		0.01		0.00		0.01						7.21		20		1993		21.64		5.00		26.64

		1994		11.09		16.95		22.57		33.00		36.41		45.31				45.31		4.08		1994				8.90		0		26.70		0.00		26.70						-0.00		0		1994		-0.01		0.00		-0.01

		1995		29.39		34.15		37.86		41.36		43.47		45.96				45.96		1.56		1995				2.49		0		7.46		0.00		7.46						0.00		0		1995		0.01		0.00		0.01

		1996		18.01		23.83		27.29		26.55		34.89		38.76				38.76		2.15		1996				3.87		0		11.62		0.00		11.62						-0.00		0		1996		-0.01		0.00		-0.01

		1997		18.81		28.10		29.16		37.79		44.13		53.17				53.17		2.83		1997				9.04		0		27.13		0.00		27.13						0.00		0		1997		0.01		0.00		0.01

		1998		28.46		32.73		41.19		52.24		53.46		56.25				56.28		1.98		1998				2.82		0		8.47		0.00		8.47						0.03		0		1998		0.08		0.00		0.08

		1999		19.18		23.56		31.01		37.08		47.48		54.03				54.03		2.82		1999				6.55		0		19.65		0.00		19.65						0.00		0		1999		0.01		0.00		0.01

		2000		41.26		47.03		45.96		47.60		47.20		43.61				47.60		1.15		2000				0.40		20		1.19		5.00		6.19						3.99		40		2000		11.97		10.00		21.97

		2001		27.52		22.61		27.47		27.94		25.70		21.16				27.94		1.02		2001				2.24		20		6.72		5.00		11.72						6.78		40		2001		20.33		10.00		30.33

																																		302.93				Ave		3.05		25.33				9.16		6.33		15.49

		Average		25.36		32.48		35.62		39.19		41.37		40.63

		N Rate		0		20		40		60		80		100
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Ave Loss/ac/yr = $9.77

Yld Loss

Excs N Loss

Total Loss

Time

Loss/acre ($)

Financial loss associated with fertilizing based on a 40 bu yield and 80 lb N/acre average (Lahoma 502)
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$3/bu wht; $0.25/lb N

Yield loss

Excess N

Total

Time

Loss/acre ($)

Financial loss associated with fertilizing based on a 50 bu yield and 100 lb N/acre average (Lahoma 502)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		






_1063534714.xls
Chart5

		1971

		1972

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001



C.V. = 21

Year

Yield (bu/acre)

37.43

27.95
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original data

		YR		REP		TRT		BUAC		GN		GP		GK		SPH		SN		SP		SK		TN		OC		Strawyld		BI

		1971		1		1		31.4		.		.		.		.		.		.		.		.		.		.		.

		1971		1		2		34		.		.		.		.		.		.		.		.		.		.		.

		1971		1		3		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		4		27.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		5		35.8		.		.		.		.		.		.		.		.		.		.		.

		1971		1		6		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		1		7		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		8		28.7		.		.		.		.		.		.		.		.		.		.		.

		1971		1		9		30.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		10		30.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		11		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		12		40.5		.		.		.		.		.		.		.		.		.		.		.

		1971		1		13		42.2		.		.		.		.		.		.		.		.		.		.		.

		1971		1		14		31.9		.		.		.		.		.		.		.		.		.		.		.

		1971		2		1		33.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		2		36		.		.		.		.		.		.		.		.		.		.		.

		1971		2		3		33.3		.		.		.		.		.		.		.		.		.		.		.

		1971		2		4		35.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		5		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		6		37		.		.		.		.		.		.		.		.		.		.		.

		1971		2		7		38.1		.		.		.		.		.		.		.		.		.		.		.

		1971		2		8		29.2		.		.		.		.		.		.		.		.		.		.		.

		1971		2		9		33.1		.		.		.		.		.		.		.		.		.		.		.

		1971		2		10		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		11		39.5		.		.		.		.		.		.		.		.		.		.		.

		1971		2		12		38.3		.		.		.		.		.		.		.		.		.		.		.

		1971		2		13		34.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		14		38		.		.		.		.		.		.		.		.		.		.		.

		1971		3		1		35.5		.		.		.		.		.		.		.		.		.		.		.

		1971		3		2		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		3		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		4		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		5		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		6		33.7		.		.		.		.		.		.		.		.		.		.		.

		1971		3		7		36.2		.		.		.		.		.		.		.		.		.		.		.

		1971		3		8		34.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		9		36.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		10		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		3		11		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		12		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		3		13		41.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		14		36.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		1		34.5		.		.		.		.		.		.		.		.		.		.		.

		1971		4		2		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		3		35.1		.		.		.		.		.		.		.		.		.		.		.

		1971		4		4		39.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		5		35.1		.		.		.		.		.		.		.		.		.		.		.

		1971		4		6		38.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		7		40.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		8		30.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		9		28		.		.		.		.		.		.		.		.		.		.		.

		1971		4		10		36.4		.		.		.		.		.		.		.		.		.		.		.

		1971		4		11		29.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		12		40.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		13		34.8		.		.		.		.		.		.		.		.		.		.		.

		1971		4		14		31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		1		29.64		.				.		.		.		.		.		.		.		.		.

		1972		1		2		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1972		1		4		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		1		5		30.85		.		.		.		.		.		.		.		.		.		.		.

		1972		1		6		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		7		25.05		.		.		.		.		.		.		.		.		.		.		.

		1972		1		8		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		1		9		26.86		.		.		.		.		.		.		.		.		.		.		.

		1972		1		10		29.04		.		.		.		.		.		.		.		.		.		.		.

		1972		1		11		27.95		.		.		.		.		.		.		.		.		.		.		.

		1972		1		12		29.89		.		.		.		.		.		.		.		.		.		.		.

		1972		1		13		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		14		26.62		.		.		.		.		.		.		.		.		.		.		.

		1972		2		1		29.52		.		.		.		.		.		.		.		.		.		.		.

		1972		2		2		27.1		.		.		.		.		.		.		.		.		.		.		.

		1972		2		3		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		2		4		26.01		.		.		.		.		.		.		.		.		.		.		.

		1972		2		5		26.14		.		.		.		.		.		.		.		.		.		.		.

		1972		2		6		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		2		7		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		2		8		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		9		21.78		.		.		.		.		.		.		.		.		.		.		.

		1972		2		10		23.59		.		.		.		.		.		.		.		.		.		.		.

		1972		2		11		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		2		12		24.32		.		.		.		.		.		.		.		.		.		.		.

		1972		2		13		21.3		.		.		.		.		.		.		.		.		.		.		.

		1972		2		14		23.84		.		.		.		.		.		.		.		.		.		.		.

		1972		3		1		25.41		.		.		.		.		.		.		.		.		.		.		.

		1972		3		2		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		3		3		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		3		4		23.35		.		.		.		.		.		.		.		.		.		.		.

		1972		3		5		22.51		.		.		.		.		.		.		.		.		.		.		.

		1972		3		6		24.8		.		.		.		.		.		.		.		.		.		.		.

		1972		3		7		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		3		8		28.19		.		.		.		.		.		.		.		.		.		.		.

		1972		3		9		20.69		.		.		.		.		.		.		.		.		.		.		.

		1972		3		10		25.53		.		.		.		.		.		.		.		.		.		.		.

		1972		3		11		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		3		12		21.54		.		.		.		.		.		.		.		.		.		.		.

		1972		3		13		21.3		.		.		.		.		.		.		.		.		.		.		.

		1972		3		14		23.47		.		.		.		.		.		.		.		.		.		.		.

		1972		4		1		27.35		.		.		.		.		.		.		.		.		.		.		.

		1972		4		2		28.56		.		.		.		.		.		.		.		.		.		.		.

		1972		4		3		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		4		4		23.84		.		.		.		.		.		.		.		.		.		.		.

		1972		4		5		20.57		.		.		.		.		.		.		.		.		.		.		.

		1972		4		6		22.14		.		.		.		.		.		.		.		.		.		.		.

		1972		4		7		18.27		.		.		.		.		.		.		.		.		.		.		.

		1972		4		8		24.68		.		.		.		.		.		.		.		.		.		.		.

		1972		4		9		32.67		.		.		.		.		.		.		.		.		.		.		.

		1972		4		10		24.44		.		.		.		.		.		.		.		.		.		.		.

		1972		4		11		31.94		.		.		.		.		.		.		.		.		.		.		.

		1972		4		12		23.72		.		.		.		.		.		.		.		.		.		.		.

		1972		4		13		18.51		.		.		.		.		.		.		.		.		.		.		.

		1972		4		14		27.83		.		.		.		.		.		.		.		.		.		.		.

		1974		1		1		15.972		.		.		.		.		.		.		.		.		.		.		.

		1974		1		2		18.15		.		.		.		.		.		.		.		.		.		.		.

		1974		1		3		27.225		.		.		.		.		.		.		.		.		.		.		.

		1974		1		4		35.574		.		.		.		.		.		.		.		.		.		.		.

		1974		1		5		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		1		6		35.332		.		.		.		.		.		.		.		.		.		.		.

		1974		1		7		30.976		.		.		.		.		.		.		.		.		.		.		.

		1974		1		8		26.378		.		.		.		.		.		.		.		.		.		.		.

		1974		1		9		29.524		.		.		.		.		.		.		.		.		.		.		.

		1974		1		10		37.873		.		.		.		.		.		.		.		.		.		.		.

		1974		1		11		35.695		.		.		.		.		.		.		.		.		.		.		.

		1974		1		12		34.485		.		.		.		.		.		.		.		.		.		.		.

		1974		1		13		35.211		.		.		.		.		.		.		.		.		.		.		.

		1974		1		14		33.396		.		.		.		.		.		.		.		.		.		.		.

		1974		2		1		13.673		.		.		.		.		.		.		.		.		.		.		.

		1974		2		2		14.399		.		.		.		.		.		.		.		.		.		.		.

		1974		2		3		23.716		.		.		.		.		.		.		.		.		.		.		.

		1974		2		4		30.613		.		.		.		.		.		.		.		.		.		.		.

		1974		2		5		32.186		.		.		.		.		.		.		.		.		.		.		.

		1974		2		6		28.798		.		.		.		.		.		.		.		.		.		.		.

		1974		2		7		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		2		8		22.748		.		.		.		.		.		.		.		.		.		.		.

		1974		2		9		34.122		.		.		.		.		.		.		.		.		.		.		.

		1974		2		10		31.823		.		.		.		.		.		.		.		.		.		.		.

		1974		2		11		35.453		.		.		.		.		.		.		.		.		.		.		.

		1974		2		12		31.218		.		.		.		.		.		.		.		.		.		.		.

		1974		2		13		29.161		.		.		.		.		.		.		.		.		.		.		.

		1974		2		14		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		3		1		18.997		.		.		.		.		.		.		.		.		.		.		.

		1974		3		2		15.851		.		.		.		.		.		.		.		.		.		.		.

		1974		3		3		24.079		.		.		.		.		.		.		.		.		.		.		.

		1974		3		4		34.848		.		.		.		.		.		.		.		.		.		.		.

		1974		3		5		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		3		6		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		3		7		26.257		.		.		.		.		.		.		.		.		.		.		.

		1974		3		8		22.748		.		.		.		.		.		.		.		.		.		.		.

		1974		3		9		30.008		.		.		.		.		.		.		.		.		.		.		.

		1974		3		10		35.695		.		.		.		.		.		.		.		.		.		.		.

		1974		3		11		30.855		.		.		.		.		.		.		.		.		.		.		.

		1974		3		12		26.862		.		.		.		.		.		.		.		.		.		.		.

		1974		3		13		25.047		.		.		.		.		.		.		.		.		.		.		.

		1974		3		14		30.25		.		.		.		.		.		.		.		.		.		.		.

		1974		4		1		19.602		.		.		.		.		.		.		.		.		.		.		.

		1974		4		2		17.787		.		.		.		.		.		.		.		.		.		.		.

		1974		4		3		33.154		.		.		.		.		.		.		.		.		.		.		.

		1974		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1974		4		5		26.62		.		.		.		.		.		.		.		.		.		.		.

		1974		4		6		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		4		7		28.193		.		.		.		.		.		.		.		.		.		.		.

		1974		4		8		25.047		.		.		.		.		.		.		.		.		.		.		.

		1974		4		9		33.638		.		.		.		.		.		.		.		.		.		.		.

		1974		4		10		29.524		.		.		.		.		.		.		.		.		.		.		.

		1974		4		11		35.09		.		.		.		.		.		.		.		.		.		.		.

		1974		4		12		30.734		.		.		.		.		.		.		.		.		.		.		.

		1974		4		13		27.104		.		.		.		.		.		.		.		.		.		.		.

		1974		4		14		30.371		.		.		.		.		.		.		.		.		.		.		.

		1975		1		1		23.353		.		.		.		.		.		.		.		.		.		.		.

		1975		1		2		24.442		.		.		.		.		.		.		.		.		.		.		.

		1975		1		3		33.033		.		.		.		.		.		.		.		.		.		.		.

		1975		1		4		34.969		.		.		.		.		.		.		.		.		.		.		.

		1975		1		5		41.624		.		.		.		.		.		.		.		.		.		.		.

		1975		1		6		53.119		.		.		.		.		.		.		.		.		.		.		.

		1975		1		7		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		1		8		49.368		.		.		.		.		.		.		.		.		.		.		.

		1975		1		9		43.681		.		.		.		.		.		.		.		.		.		.		.

		1975		1		10		42.592		.		.		.		.		.		.		.		.		.		.		.

		1975		1		11		49.005		.		.		.		.		.		.		.		.		.		.		.

		1975		1		12		45.254		.		.		.		.		.		.		.		.		.		.		.

		1975		1		13		52.151		.		.		.		.		.		.		.		.		.		.		.

		1975		1		14		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		2		1		27.104		.		.		.		.		.		.		.		.		.		.		.

		1975		2		2		26.136		.		.		.		.		.		.		.		.		.		.		.

		1975		2		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1975		2		4		43.318		.		.		.		.		.		.		.		.		.		.		.

		1975		2		5		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		2		6		52.393		.		.		.		.		.		.		.		.		.		.		.

		1975		2		7		52.514		.		.		.		.		.		.		.		.		.		.		.

		1975		2		8		50.82		.		.		.		.		.		.		.		.		.		.		.

		1975		2		9		45.375		.		.		.		.		.		.		.		.		.		.		.

		1975		2		10		46.101		.		.		.		.		.		.		.		.		.		.		.

		1975		2		11		43.802		.		.		.		.		.		.		.		.		.		.		.

		1975		2		12		49.005		.		.		.		.		.		.		.		.		.		.		.

		1975		2		13		48.4		.		.		.		.		.		.		.		.		.		.		.

		1975		2		14		45.859		.		.		.		.		.		.		.		.		.		.		.

		1975		3		1		31.218		.		.		.		.		.		.		.		.		.		.		.

		1975		3		2		26.741		.		.		.		.		.		.		.		.		.		.		.

		1975		3		3		34.122		.		.		.		.		.		.		.		.		.		.		.

		1975		3		4		38.478		.		.		.		.		.		.		.		.		.		.		.

		1975		3		5		48.763		.		.		.		.		.		.		.		.		.		.		.

		1975		3		6		45.98		.		.		.		.		.		.		.		.		.		.		.

		1975		3		7		49.852		.		.		.		.		.		.		.		.		.		.		.

		1975		3		8		54.087		.		.		.		.		.		.		.		.		.		.		.

		1975		3		9		36.663		.		.		.		.		.		.		.		.		.		.		.

		1975		3		10		47.069		.		.		.		.		.		.		.		.		.		.		.

		1975		3		11		46.827		.		.		.		.		.		.		.		.		.		.		.

		1975		3		12		46.948		.		.		.		.		.		.		.		.		.		.		.

		1975		3		13		44.649		.		.		.		.		.		.		.		.		.		.		.

		1975		3		14		45.012		.		.		.		.		.		.		.		.		.		.		.

		1975		4		1		33.517		.		.		.		.		.		.		.		.		.		.		.

		1975		4		2		30.129		.		.		.		.		.		.		.		.		.		.		.

		1975		4		3		40.898		.		.		.		.		.		.		.		.		.		.		.

		1975		4		4		42.108		.		.		.		.		.		.		.		.		.		.		.

		1975		4		5		50.336		.		.		.		.		.		.		.		.		.		.		.

		1975		4		6		53.603		.		.		.		.		.		.		.		.		.		.		.

		1975		4		7		52.272		.		.		.		.		.		.		.		.		.		.		.

		1975		4		8		50.457		.		.		.		.		.		.		.		.		.		.		.

		1975		4		9		49.731		.		.		.		.		.		.		.		.		.		.		.

		1975		4		10		45.133		.		.		.		.		.		.		.		.		.		.		.

		1975		4		11		47.674		.		.		.		.		.		.		.		.		.		.		.

		1975		4		12		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		4		13		49.731		.		.		.		.		.		.		.		.		.		.		.

		1975		4		14		54.087		.		.		.		.		.		.		.		.		.		.		.

		1976		1		1		21.78		.		.		.		.		.		.		.		.		.		.		.

		1976		1		2		19.239		.		.		.		.		.		.		.		.		.		.		.

		1976		1		3		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		1		4		29.04		.		.		.		.		.		.		.		.		.		.		.

		1976		1		5		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		1		6		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		1		7		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		1		8		34.606		.		.		.		.		.		.		.		.		.		.		.

		1976		1		9		37.026		.		.		.		.		.		.		.		.		.		.		.

		1976		1		10		37.873		.		.		.		.		.		.		.		.		.		.		.

		1976		1		11		42.108		.		.		.		.		.		.		.		.		.		.		.

		1976		1		12		36.905		.		.		.		.		.		.		.		.		.		.		.

		1976		1		13		46.343		.		.		.		.		.		.		.		.		.		.		.

		1976		1		14		40.293		.		.		.		.		.		.		.		.		.		.		.

		1976		2		1		23.474		.		.		.		.		.		.		.		.		.		.		.

		1976		2		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		2		3		25.289		.		.		.		.		.		.		.		.		.		.		.

		1976		2		4		32.065		.		.		.		.		.		.		.		.		.		.		.

		1976		2		5		41.261		.		.		.		.		.		.		.		.		.		.		.

		1976		2		6		46.464		.		.		.		.		.		.		.		.		.		.		.

		1976		2		7		48.884		.		.		.		.		.		.		.		.		.		.		.

		1976		2		8		35.695		.		.		.		.		.		.		.		.		.		.		.

		1976		2		9		42.35		.		.		.		.		.		.		.		.		.		.		.

		1976		2		10		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		2		11		39.446		.		.		.		.		.		.		.		.		.		.		.

		1976		2		12		44.891		.		.		.		.		.		.		.		.		.		.		.

		1976		2		13		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		2		14		45.012		.		.		.		.		.		.		.		.		.		.		.

		1976		3		1		26.136		.		.		.		.		.		.		.		.		.		.		.

		1976		3		2		24.2		.		.		.		.		.		.		.		.		.		.		.

		1976		3		3		29.887		.		.		.		.		.		.		.		.		.		.		.

		1976		3		4		35.816		.		.		.		.		.		.		.		.		.		.		.

		1976		3		5		38.357		.		.		.		.		.		.		.		.		.		.		.

		1976		3		6		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		3		7		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		3		8		44.891		.		.		.		.		.		.		.		.		.		.		.

		1976		3		9		38.115		.		.		.		.		.		.		.		.		.		.		.

		1976		3		10		40.777		.		.		.		.		.		.		.		.		.		.		.

		1976		3		11		39.083		.		.		.		.		.		.		.		.		.		.		.

		1976		3		12		36.3		.		.		.		.		.		.		.		.		.		.		.

		1976		3		13		44.407		.		.		.		.		.		.		.		.		.		.		.

		1976		3		14		39.083		.		.		.		.		.		.		.		.		.		.		.

		1976		4		1		30.371		.		.		.		.		.		.		.		.		.		.		.

		1976		4		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		4		3		30.008		.		.		.		.		.		.		.		.		.		.		.

		1976		4		4		31.339		.		.		.		.		.		.		.		.		.		.		.

		1976		4		5		41.019		.		.		.		.		.		.		.		.		.		.		.

		1976		4		6		45.254		.		.		.		.		.		.		.		.		.		.		.

		1976		4		7		44.407		.		.		.		.		.		.		.		.		.		.		.

		1976		4		8		44.649		.		.		.		.		.		.		.		.		.		.		.

		1976		4		9		40.535		.		.		.		.		.		.		.		.		.		.		.

		1976		4		10		33.154		.		.		.		.		.		.		.		.		.		.		.

		1976		4		11		36.542		.		.		.		.		.		.		.		.		.		.		.

		1976		4		12		38.841		.		.		.		.		.		.		.		.		.		.		.

		1976		4		13		45.617		.		.		.		.		.		.		.		.		.		.		.

		1976		4		14		47.674		.		.		.		.		.		.		.		.		.		.		.

		1977		1		1		14.883		.		.		.		.		.		.		.		.		.		.		.

		1977		1		2		14.641		.		.		.		.		.		.		.		.		.		.		.

		1977		1		3		26.983		.		.		.		.		.		.		.		.		.		.		.

		1977		1		4		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		1		5		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		1		6		29.04		.		.		.		.		.		.		.		.		.		.		.

		1977		1		7		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		1		8		21.054		.		.		.		.		.		.		.		.		.		.		.

		1977		1		9		30.734		.		.		.		.		.		.		.		.		.		.		.

		1977		1		10		34.122		.		.		.		.		.		.		.		.		.		.		.

		1977		1		11		32.428		.		.		.		.		.		.		.		.		.		.		.

		1977		1		12		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		1		13		26.257		.		.		.		.		.		.		.		.		.		.		.

		1977		1		14		31.702		.		.		.		.		.		.		.		.		.		.		.

		1977		2		1		13.552		.		.		.		.		.		.		.		.		.		.		.

		1977		2		2		16.819		.		.		.		.		.		.		.		.		.		.		.

		1977		2		3		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		2		4		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		2		5		28.435		.		.		.		.		.		.		.		.		.		.		.

		1977		2		6		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		2		7		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		2		8		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		2		9		31.097		.		.		.		.		.		.		.		.		.		.		.

		1977		2		10		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		2		11		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		2		12		32.791		.		.		.		.		.		.		.		.		.		.		.

		1977		2		13		31.097		.		.		.		.		.		.		.		.		.		.		.

		1977		2		14		37.026		.		.		.		.		.		.		.		.		.		.		.

		1977		3		1		12.221		.		.		.		.		.		.		.		.		.		.		.

		1977		3		2		15.972		.		.		.		.		.		.		.		.		.		.		.

		1977		3		3		28.677		.		.		.		.		.		.		.		.		.		.		.

		1977		3		4		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		3		5		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		3		6		30.371		.		.		.		.		.		.		.		.		.		.		.

		1977		3		7		29.524		.		.		.		.		.		.		.		.		.		.		.

		1977		3		8		28.919		.		.		.		.		.		.		.		.		.		.		.

		1977		3		9		32.065		.		.		.		.		.		.		.		.		.		.		.

		1977		3		10		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		3		11		31.944		.		.		.		.		.		.		.		.		.		.		.

		1977		3		12		29.161		.		.		.		.		.		.		.		.		.		.		.

		1977		3		13		25.047		.		.		.		.		.		.		.		.		.		.		.

		1977		3		14		32.912		.		.		.		.		.		.		.		.		.		.		.

		1977		4		1		21.78		.		.		.		.		.		.		.		.		.		.		.

		1977		4		2		20.449		.		.		.		.		.		.		.		.		.		.		.

		1977		4		3		27.951		.		.		.		.		.		.		.		.		.		.		.

		1977		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1977		4		5		29.403		.		.		.		.		.		.		.		.		.		.		.

		1977		4		6		27.104		.		.		.		.		.		.		.		.		.		.		.

		1977		4		7		27.467		.		.		.		.		.		.		.		.		.		.		.

		1977		4		8		30.492		.		.		.		.		.		.		.		.		.		.		.

		1977		4		9		33.154		.		.		.		.		.		.		.		.		.		.		.

		1977		4		10		27.104		.		.		.		.		.		.		.		.		.		.		.

		1977		4		11		35.937		.		.		.		.		.		.		.		.		.		.		.

		1977		4		12		28.314		.		.		.		.		.		.		.		.		.		.		.

		1977		4		13		21.175		.		.		.		.		.		.		.		.		.		.		.

		1977		4		14		36.905		.		.		.		.		.		.		.		.		.		.		.

		1978		1		1		19.844		.		.		.		.		.		.		.		.		.		.		.

		1978		1		2		18.271		.		.		.		.		.		.		.		.		.		.		.

		1978		1		3		21.538		.		.		.		.		.		.		.		.		.		.		.

		1978		1		4		30.734		.		.		.		.		.		.		.		.		.		.		.

		1978		1		5		39.083		.		.		.		.		.		.		.		.		.		.		.

		1978		1		6		42.955		.		.		.		.		.		.		.		.		.		.		.

		1978		1		7		42.471		.		.		.		.		.		.		.		.		.		.		.

		1978		1		8		31.702		.		.		.		.		.		.		.		.		.		.		.

		1978		1		9		37.873		.		.		.		.		.		.		.		.		.		.		.

		1978		1		10		42.108		.		.		.		.		.		.		.		.		.		.		.

		1978		1		11		38.357		.		.		.		.		.		.		.		.		.		.		.

		1978		1		12		39.567		.		.		.		.		.		.		.		.		.		.		.

		1978		1		13		44.77		.		.		.		.		.		.		.		.		.		.		.

		1978		1		14		35.695		.		.		.		.		.		.		.		.		.		.		.

		1978		2		1		19.239		.		.		.		.		.		.		.		.		.		.		.

		1978		2		2		21.296		.		.		.		.		.		.		.		.		.		.		.

		1978		2		3		24.684		.		.		.		.		.		.		.		.		.		.		.

		1978		2		4		34.243		.		.		.		.		.		.		.		.		.		.		.

		1978		2		5		38.962		.		.		.		.		.		.		.		.		.		.		.

		1978		2		6		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		2		7		50.699		.		.		.		.		.		.		.		.		.		.		.

		1978		2		8		36.421		.		.		.		.		.		.		.		.		.		.		.

		1978		2		9		42.229		.		.		.		.		.		.		.		.		.		.		.

		1978		2		10		42.35		.		.		.		.		.		.		.		.		.		.		.

		1978		2		11		39.688		.		.		.		.		.		.		.		.		.		.		.

		1978		2		12		43.802		.		.		.		.		.		.		.		.		.		.		.

		1978		2		13		51.304		.		.		.		.		.		.		.		.		.		.		.

		1978		2		14		37.752		.		.		.		.		.		.		.		.		.		.		.

		1978		3		1		20.328		.		.		.		.		.		.		.		.		.		.		.

		1978		3		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		3		3		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		3		4		34.485		.		.		.		.		.		.		.		.		.		.		.

		1978		3		5		36.542		.		.		.		.		.		.		.		.		.		.		.

		1978		3		6		45.496		.		.		.		.		.		.		.		.		.		.		.

		1978		3		7		14.52		.		.		.		.		.		.		.		.		.		.		.

		1978		3		8		40.172		.		.		.		.		.		.		.		.		.		.		.

		1978		3		9		21.175		.		.		.		.		.		.		.		.		.		.		.

		1978		3		10		37.389		.		.		.		.		.		.		.		.		.		.		.

		1978		3		11		38.478		.		.		.		.		.		.		.		.		.		.		.

		1978		3		12		38.115		.		.		.		.		.		.		.		.		.		.		.

		1978		3		13		45.859		.		.		.		.		.		.		.		.		.		.		.

		1978		3		14		39.325		.		.		.		.		.		.		.		.		.		.		.

		1978		4		1		23.474		.		.		.		.		.		.		.		.		.		.		.

		1978		4		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		4		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1978		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1978		4		5		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		4		6		44.77		.		.		.		.		.		.		.		.		.		.		.

		1978		4		7		46.585		.		.		.		.		.		.		.		.		.		.		.

		1978		4		8		41.382		.		.		.		.		.		.		.		.		.		.		.

		1978		4		9		38.236		.		.		.		.		.		.		.		.		.		.		.

		1978		4		10		36.663		.		.		.		.		.		.		.		.		.		.		.

		1978		4		11		41.624		.		.		.		.		.		.		.		.		.		.		.

		1978		4		12		39.567		.		.		.		.		.		.		.		.		.		.		.

		1978		4		13		47.674		.		.		.		.		.		.		.		.		.		.		.

		1978		4		14		42.35		.		.		.		.		.		.		.		.		.		.		.

		1979		1		1		38.22		2.68		.		.		.		.		.		.		.		.		.		.

		1979		1		2		25.48		1.8		.		.		.		.		.		.		.		.		.		.

		1979		1		3		43.68		2.27		.		.		.		.		.		.		.		.		.		.

		1979		1		4		29.48		1.64		.		.		.		.		.		.		.		.		.		.

		1979		1		5		29.12		1.75		.		.		.		.		.		.		.		.		.		.

		1979		1		6		45.5		1.89		.		.		.		.		.		.		.		.		.		.

		1979		1		7		31.85		1.73		.		.		.		.		.		.		.		.		.		.

		1979		1		8		37.49		1.79		.		.		.		.		.		.		.		.		.		.

		1979		1		9		47.32		2.05		.		.		.		.		.		.		.		.		.		.

		1979		1		10		21.48		1.75		.		.		.		.		.		.		.		.		.		.

		1979		1		11		19.66		1.87		.		.		.		.		.		.		.		.		.		.

		1979		1		12		27.12		1.79		.		.		.		.		.		.		.		.		.		.

		1979		1		13		50.96		2.22		.		.		.		.		.		.		.		.		.		.

		1979		1		14		44.59		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		1		45.68		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		2		41.68		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		3		45.5		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		4		47.32		1.91		.		.		.		.		.		.		.		.		.		.

		1979		2		5		42.41		2.15		.		.		.		.		.		.		.		.		.		.

		1979		2		6		41.13		1.81		.		.		.		.		.		.		.		.		.		.

		1979		2		7		40.4		2.14		.		.		.		.		.		.		.		.		.		.

		1979		2		8		40.4		1.84		.		.		.		.		.		.		.		.		.		.

		1979		2		9		47.32		1.77		.		.		.		.		.		.		.		.		.		.

		1979		2		10		45.5		1.86		.		.		.		.		.		.		.		.		.		.

		1979		2		11		46.41		1.96		.		.		.		.		.		.		.		.		.		.

		1979		2		12		32.76		1.8		.		.		.		.		.		.		.		.		.		.

		1979		2		13		22.2		1.75		.		.		.		.		.		.		.		.		.		.

		1979		2		14		42.77		1.75		.		.		.		.		.		.		.		.		.		.

		1979		3		1		38.4		1.76		.		.		.		.		.		.		.		.		.		.

		1979		3		2		42.04		1.83		.		.		.		.		.		.		.		.		.		.

		1979		3		3		43.13		1.94		.		.		.		.		.		.		.		.		.		.

		1979		3		4		44.95		1.83		.		.		.		.		.		.		.		.		.		.

		1979		3		5		40.22		2.35		.		.		.		.		.		.		.		.		.		.

		1979		3		6		38.22		1.63		.		.		.		.		.		.		.		.		.		.

		1979		3		7		43.13		2.05		.		.		.		.		.		.		.		.		.		.

		1979		3		8		18.38		1.82		.		.		.		.		.		.		.		.		.		.

		1979		3		9		43.86		1.94		.		.		.		.		.		.		.		.		.		.

		1979		3		10		41.68		1.93		.		.		.		.		.		.		.		.		.		.

		1979		3		11		43.13		1.78		.		.		.		.		.		.		.		.		.		.

		1979		3		12		23.84		1.76		.		.		.		.		.		.		.		.		.		.

		1979		3		13		41.31		1.99		.		.		.		.		.		.		.		.		.		.

		1979		3		14		51.87		2.26		.		.		.		.		.		.		.		.		.		.

		1979		4		1		46.41		1.82		.		.		.		.		.		.		.		.		.		.

		1979		4		2		41.5		1.94		.		.		.		.		.		.		.		.		.		.

		1979		4		3		46.41		2.01		.		.		.		.		.		.		.		.		.		.

		1979		4		4		21.48		1.82		.		.		.		.		.		.		.		.		.		.

		1979		4		5		41.68		1.78		.		.		.		.		.		.		.		.		.		.

		1979		4		6		43.86		1.75		.		.		.		.		.		.		.		.		.		.

		1979		4		7		42.95		1.74		.		.		.		.		.		.		.		.		.		.

		1979		4		8		46.41		1.99		.		.		.		.		.		.		.		.		.		.

		1979		4		9		45.68		1.77		.		.		.		.		.		.		.		.		.		.

		1979		4		10		22.39		1.68		.		.		.		.		.		.		.		.		.		.

		1979		4		11		45.14		2.62		.		.		.		.		.		.		.		.		.		.

		1979		4		12		44.23		1.84		.		.		.		.		.		.		.		.		.		.

		1979		4		13		44.59		1.96		.		.		.		.		.		.		.		.		.		.

		1979		4		14		44.23		2.05		.		.		.		.		.		.		.		.		.		.

		1980		1		1		15.37		1.83		5054		4900		5.9		13		86		539		.		.		.		6.7

		1980		1		2		20.57		1.86		4774		4753		5.6		9		93		801		.		.		.		6.8

		1980		1		3		25.77		1.77		4494		4669		5.8		11		107		702		.		.		.		6.8

		1980		1		4		34.85		1.81		4676		4550		5.8		9		120		752		.		.		.		6.8

		1980		1		5		49.85		2.02		4970		5082		5.5		16		149		866		.		.		.		6.6

		1980		1		6		58.32		2.11		4900		5026		5.4		12		120		825		.		.		.		6.7

		1980		1		7		52.15		2.24		5614		5670		5.3		16		140		886		.		.		.		6.6

		1980		1		8		43.08		2.48		4564		5866		5.4		23		44		771		.		.		.		6.7

		1980		1		9		42.59		2.23		4872		5376		5.5		17		108		852		.		.		.		7

		1980		1		10		45.86		2.2		4676		5432		5.4		15		141		842		.		.		.		6.7

		1980		1		11		53.6		2.1		5152		5873		5.5		16		243		969		.		.		.		6.7

		1980		1		12		52.88		2.01		4802		4851		5.4		15		156		642		.		.		.		6.7

		1980		1		13		69.33		2.17		5194		5201		5.5		15		203		842		.		.		.		6.7

		1980		1		14		55.78		2.05		5026		4788		5.3		18		144		782		.		.		.		6.6

		1980		2		1		15.97		2.49		5684		6370		5.8		10		84		654		.		.		.		7.1

		1980		2		2		22.63		1.77		5348		5677		5.7		9		163		833		.		.		.		6.8

		1980		2		3		27.47		1.85		5432		5236		5.7		8		113		794		.		.		.		6.7

		1980		2		4		41.26		2.34		6090		6391		5.6		14		75		656		.		.		.		7.1

		1980		2		5		53.48		2.12		4662		5712		5.5		9		125		858		.		.		.		6.7

		1980		2		6		54.33		1.74		4844		6300		5.3		16		120		927		.		.		.		7

		1980		2		7		56.63		1.76		4606		5908		5.3		22		168		929		.		.		.		6.5

		1980		2		8		45.5		2.27		4494		5775		5.5		8		44		724		.		.		.		6.8

		1980		2		9		48.76		2.09		4732		5152		5.4		21		107		947		.		.		.		7.1

		1980		2		10		53		1.91		5740		6867		5.6		11		172		861		.		.		.		6.6

		1980		2		11		51.18		1.83		5208		5523		5.6		14		209		783		.		.		.		6.7

		1980		2		12		49.85		1.77		5334		6391		5.4		17		220		756		.		.		.		6.6

		1980		2		13		51.42		2.37		6048		6965		5.3		19		238		869		.		.		.		6.6

		1980		2		14		52.88		1.89		4690		6097		5.4		19		154		942		.		.		.		6.6

		1980		3		1		21.66		2.04		5236		6468		5.7		10		41		558		.		.		.		6.9

		1980		3		2		22.87		2.11		6664		6321		5.7		15		143		781		.		.		.		6.9

		1980		3		3		27.95		1.88		5600		5250		5.7		11		154		719		.		.		.		6.7

		1980		3		4		36.78		2.14		6482		6314		5.2		15		217		798		.		.		.		6.7

		1980		3		5		51.79		1.88		5306		6216		5.6		13		168		722		.		.		.		6.7

		1980		3		6		71.03		2.33		5152		6090		5.4		12		99		629		.		.		.		6.6

		1980		3		7		57.84		2.18		4662		5180		5.3		16		135		777		.		.		.		6.6

		1980		3		8		40.78		2.42		4634		5439		5.3		19		63		827		.		.		.		6.8

		1980		3		9		49.37		1.99		5712		5299		5.5		8		105		649		.		.		.		6.7

		1980		3		10		53		3.07		7798		7588		5.5		9		138		642		.		.		.		6.8

		1980		3		11		53.84		2.08		5054		5670		5.4		11		205		717		.		.		.		6.7

		1980		3		12		48.4		1.83		4928		6146		5.4		16		184		557		.		.		.		6.8

		1980		3		13		53.72		2.61		6020		7301		5.3		18		229		812		.		.		.		6.7

		1980		3		14		54.57		1.97		4718		5509		5.5		11		90		670		.		.		.		6.7

		1980		4		1		22.99		2.15		5040		5698		5.5		10		53		541		.		.		.		6.7

		1980		4		2		17.3		1.98		4732		5901		5.6		12		156		827		.		.		.		6.7

		1980		4		3		32.43		2.03		5418		5656		5.6		10		130		710		.		.		.		6.8

		1980		4		4		36.78		1.58		4662		5607		6		10		126		729		.		.		.		6.8

		1980		4		5		54.09		1.83		5012		5257		5.4		14		180		881		.		.		.		6.7

		1980		4		6		59.17		1.74		4984		6720		5.4		12		184		1000		.		.		.		6.6

		1980		4		7		54.57		2.47		5376		6433		5.4		10		139		694		.		.		.		6.7

		1980		4		8		40.66		2.26		4102		5187		5.4		8		58		667		.		.		.		6.7

		1980		4		9		50.94		2.03		4634		5579		5.4		11		115		693		.		.		.		6.7

		1980		4		10		52.51		2		5348		5894		5.5		15		193		937		.		.		.		6.8

		1980		4		11		53.36		2.01		5012		5222		5.4		10		197		610		.		.		.		6.7

		1980		4		12		55.54		1.96		5334		5411		5.5		12		199		446		.		.		.		6.8

		1980		4		13		50.7		2.4		5278		5705		5		30		235		999		.		.		.		6.6

		1980		4		14		45.01		2.15		5306		5719		5.4		13		105		699		.		.		.		6.7

		1981		1		1		20.45		1.9		4046		3521		.		.		.		.		.		.		.		.

		1981		1		2		19.6		2		3808		3556		.		.		.		.		.		.		.		.

		1981		1		3		32.31		1.9		3920		3409		.		.		.		.		.		.		.		.

		1981		1		4		18.15		2		4088		3451		.		.		.		.		.		.		.		.

		1981		1		5		42.47		2.2		3570		3241		.		.		.		.		.		.		.		.

		1981		1		6		38.36		2.4		3360		3374		.		.		.		.		.		.		.		.

		1981		1		7		41.26		2.6		3206		3430		.		.		.		.		.		.		.		.

		1981		1		8		34		2.6		3332		3388		.		.		.		.		.		.		.		.

		1981		1		9		34.97		2.4		3220		3780		.		.		.		.		.		.		.		.

		1981		1		10		29.77		2.2		3528		3640		.		.		.		.		.		.		.		.

		1981		1		11		40.66		2.4		4186		4158		.		.		.		.		.		.		.		.

		1981		1		12		29.64		2.3		4200		3696		.		.		.		.		.		.		.		.

		1981		1		13		38.48		2.4		4256		3591		.		.		.		.		.		.		.		.

		1981		1		14		43.92		2.2		3514		3255		.		.		.		.		.		.		.		.

		1981		2		1		18.15		1.9		4256		3815		.		.		.		.		.		.		.		.

		1981		2		2		20.33		1.9		4298		3724		.		.		.		.		.		.		.		.

		1981		2		3		28.68		1.8		4634		4137		.		.		.		.		.		.		.		.

		1981		2		4		39.93		2		4144		3871		.		.		.		.		.		.		.		.

		1981		2		5		19.72		2.9		4130		3332		.		.		.		.		.		.		.		.

		1981		2		6		41.62		2.6		3584		3381		.		.		.		.		.		.		.		.

		1981		2		7		42.23		2.6		3780		3528		.		.		.		.		.		.		.		.

		1981		2		8		36.54		2.3		2926		2870		.		.		.		.		.		.		.		.

		1981		2		9		34.61		2.4		3528		3479		.		.		.		.		.		.		.		.

		1981		2		10		39.08		2.3		3500		3409		.		.		.		.		.		.		.		.

		1981		2		11		41.26		2.2		3374		3486		.		.		.		.		.		.		.		.

		1981		2		12		43.08		2.1		2800		3605		.		.		.		.		.		.		.		.

		1981		2		13		44.04		2.4		3094		3703		.		.		.		.		.		.		.		.

		1981		2		14		44.16		2.3		2744		3178		.		.		.		.		.		.		.		.

		1981		3		1		23.11		2.6		3850		3871		.		.		.		.		.		.		.		.

		1981		3		2		21.42		2.4		4550		4277		.		.		.		.		.		.		.		.

		1981		3		3		33.52		1.9		4410		3990		.		.		.		.		.		.		.		.

		1981		3		4		38.48		2.2		3836		3276		.		.		.		.		.		.		.		.

		1981		3		5		41.74		2.3		4284		3416		.		.		.		.		.		.		.		.

		1981		3		6		35.09		2.6		3640		3542		.		.		.		.		.		.		.		.

		1981		3		7		38.24		2.8		3290		2828		.		.		.		.		.		.		.		.

		1981		3		8		34.85		2.6		3808		3311		.		.		.		.		.		.		.		.

		1981		3		9		38.24		2.3		3808		3178		.		.		.		.		.		.		.		.

		1981		3		10		37.27		2.3		4340		3710		.		.		.		.		.		.		.		.

		1981		3		11		44.16		2.3		4382		3360		.		.		.		.		.		.		.		.

		1981		3		12		35.94		2.3		4382		3465		.		.		.		.		.		.		.		.

		1981		3		13		36.66		2.8		4102		3640		.		.		.		.		.		.		.		.

		1981		3		14		42.95		2.2		3402		3682		.		.		.		.		.		.		.		.

		1981		4		1		24.93		2		3836		3969		.		.		.		.		.		.		.		.

		1981		4		2		16.82		1.8		3668		3969		.		.		.		.		.		.		.		.

		1981		4		3		32.31		1.9		4321		3845		.		.		.		.		.		.		.		.

		1981		4		4		32.55		2.3		4022		3532		.		.		.		.		.		.		.		.

		1981		4		5		35.69		2.4		4480		4291		.		.		.		.		.		.		.		.

		1981		4		6		35.09		2.6		4242		3857		.		.		.		.		.		.		.		.

		1981		4		7		33.4		2.7		4032		3696		.		.		.		.		.		.		.		.

		1981		4		8		33.88		2.4		3164		3276		.		.		.		.		.		.		.		.

		1981		4		9		39.32		2.5		4046		3948		.		.		.		.		.		.		.		.

		1981		4		10		28.43		2.5		4494		3815		.		.		.		.		.		.		.		.

		1981		4		11		37.03		2.1		3556		3556		.		.		.		.		.		.		.		.

		1981		4		12		37.03		2.4		4424		4025		.		.		.		.		.		.		.		.

		1981		4		13		28.31		2.7		4298		3682		.		.		.		.		.		.		.		.

		1981		4		14		46.22		2.5		3724		3689		.		.		.		.		.		.		.		.

		1982		1		1		25.41		2.19		5838		4158		.		.		.		.		.		.		.		.

		1982		1		2		23.23		2.21		4858		5026		.		.		.		.		.		.		.		.

		1982		1		3		37.63		2.22		4578		3787		.		.		.		.		.		.		.		.

		1982		1		4		36.78		2.31		5782		4991		.		.		.		.		.		.		.		.

		1982		1		5		31.34		2.63		5292		4102		.		.		.		.		.		.		.		.

		1982		1		6		29.77		2.65		5124		4270		.		.		.		.		.		.		.		.

		1982		1		7		28.68		2.69		5376		4270		.		.		.		.		.		.		.		.

		1982		1		8		13.19		2.79		5236		4690		.		.		.		.		.		.		.		.

		1982		1		9		27.95		2.64		5460		2885		.		.		.		.		.		.		.		.

		1982		1		10		30.25		2.58		5320		3682		.		.		.		.		.		.		.		.

		1982		1		11		32.55		2.62		5684		4823		.		.		.		.		.		.		.		.

		1982		1		12		32.79		2.62		4788		4557		.		.		.		.		.		.		.		.

		1982		1		13		35.21		2.52		5026		3766		.		.		.		.		.		.		.		.

		1982		1		14		30.13		2.57		4858		4312		.		.		.		.		.		.		.		.

		1982		2		1		19		2.15		5208		4536		.		.		.		.		.		.		.		.

		1982		2		2		29.28		1.96		4914		3766		.		.		.		.		.		.		.		.

		1982		2		3		34.97		2.1		3150		3381		.		.		.		.		.		.		.		.

		1982		2		4		32.55		2.56		3864		4557		.		.		.		.		.		.		.		.

		1982		2		5		38.96		2.37		4998		3948		.		.		.		.		.		.		.		.

		1982		2		6		26.62		2.77		4480		5040		.		.		.		.		.		.		.		.

		1982		2		7		27.71		2.79		5894		5306		.		.		.		.		.		.		.		.

		1982		2		8		17.3		3.59		5292		5460		.		.		.		.		.		.		.		.

		1982		2		9		26.98		2.78		5208		4928		.		.		.		.		.		.		.		.

		1982		2		10		37.03		2.66		5236		4991		.		.		.		.		.		.		.		.

		1982		2		11		35.57		2.53		5152		4683		.		.		.		.		.		.		.		.

		1982		2		12		27.83		2.73		4928		4620		.		.		.		.		.		.		.		.

		1982		2		13		31.1		2.57		4578		4284		.		.		.		.		.		.		.		.

		1982		2		14		33.52		2.54		4858		4487		.		.		.		.		.		.		.		.

		1982		3		1		17.3		2.57		4634		4627		.		.		.		.		.		.		.		.

		1982		3		2		28.92		2.02		4634		4459		.		.		.		.		.		.		.		.

		1982		3		3		34.73		2.25		4802		4823		.		.		.		.		.		.		.		.

		1982		3		4		33.88		2.37		4480		4382		.		.		.		.		.		.		.		.

		1982		3		5		26.14		2.64		5250		5103		.		.		.		.		.		.		.		.

		1982		3		6		34.73		2.5		4368		4116		.		.		.		.		.		.		.		.

		1982		3		7		26.38		2.75		5096		5173		.		.		.		.		.		.		.		.

		1982		3		8		18.88		2.88		4872		5131		.		.		.		.		.		.		.		.

		1982		3		9		20.57		2.86		6356		5215		.		.		.		.		.		.		.		.

		1982		3		10		34.12		2.57		5600		4718		.		.		.		.		.		.		.		.

		1982		3		11		34.24		2.67		5670		4760		.		.		.		.		.		.		.		.

		1982		3		12		21.66		2.89		5544		4837		.		.		.		.		.		.		.		.

		1982		3		13		32.91		2.82		5866		5250		.		.		.		.		.		.		.		.

		1982		3		14		32.67		2.8		5306		4935		.		.		.		.		.		.		.		.

		1982		4		1		17.18		2.83		5810		5789		.		.		.		.		.		.		.		.

		1982		4		2		28.56		2.31		5390		4900		.		.		.		.		.		.		.		.

		1982		4		3		36.9		2.49		5432		4683		.		.		.		.		.		.		.		.

		1982		4		4		28.07		2.7		5194		4900		.		.		.		.		.		.		.		.

		1982		4		5		34.48		2.73		5670		5208		.		.		.		.		.		.		.		.

		1982		4		6		27.83		2.67		5670		5306		.		.		.		.		.		.		.		.

		1982		4		7		28.43		2.84		5096		4585		.		.		.		.		.		.		.		.

		1982		4		8		18.15		2.91		5068		4886		.		.		.		.		.		.		.		.

		1982		4		9		29.16		2.68		4830		4459		.		.		.		.		.		.		.		.

		1982		4		10		33.88		2.73		5740		4942		.		.		.		.		.		.		.		.

		1982		4		11		35.21		2.71		6146		4907		.		.		.		.		.		.		.		.

		1982		4		12		30.85		2.75		5866		4781		.		.		.		.		.		.		.		.

		1982		4		13		33.27		2.7		5684		4599		.		.		.		.		.		.		.		.

		1982		4		14		25.65		2.92		6342		5026		.		.		.		.		.		.		.		.

		1983		1		1		34		1.694		3570		3248		5.4		1		124		672		.		.		.		6.7

		1983		1		2		35.57		1.8194		2786		3276		5.4		1		127		601		.		.		.		6.7

		1983		1		3		45.86		1.7448		2548		3360		5.4		2		144		734		.		.		.		6.7

		1983		1		4		40.17		1.7753		3290		3297		5.3		2		150		771		.		.		.		6.6

		1983		1		5		49.73		2.0057		2478		3213		5		2		194		787		.		.		.		6.5

		1983		1		6		52.27		2.1548		1162		2744		5		2		168		787		.		.		.		6.5

		1983		1		7		36.66		2.4123		3080		3192		4.9		3		177		748		.		.		.		6.4

		1983		1		8		42.35		2.3445		1834		2597		4.9		2		68		777		.		.		.		6.5

		1983		1		9		37.63		2.087		3388		3122		5		2		155		815		.		.		.		6.5

		1983		1		10		49		1.9752		2156		3010		5		1		206		732		.		.		.		6.4

		1983		1		11		41.87		2.0972		3304		3514		5		2		332		820		.		.		.		6.4

		1983		1		12		54.69		2.0531		3038		3185		5		2		203		655		.		.		.		6.5

		1983		1		13		36.42		2.1582		3542		3360		5		3		250		781		.		.		.		6.4

		1983		1		14		48.52		2.1311		2870		3178		5.9		2		175		702		.		.		.		6.4

		1983		2		1		34.48		1.9278		3836		3591		5.3		1		64		627		.		.		.		6.7

		1983		2		2		42.35		1.6974		3836		3710		5.3		0		82		757		.		.		.		6.6

		1983		2		3		45.01		1.982		1736		2618		5.3		0		158		763		.		.		.		6.6

		1983		2		4		52.15		1.8024		2408		3535		5.1		0		143		762		.		.		.		6.5

		1983		2		5		54.09		2.1615		2254		3668		4.9		1		132		784		.		.		.		6.4

		1983		2		6		45.13		2.3479		2156		3472		4.8		3		199		902		.		.		.		6.5

		1983		2		7		34.36		2.4224		3360		3241		4.7		3		233		767		.		.		.		6.3

		1983		2		8		44.89		2.2666		2940		3696		5		1		81		760		.		.		.		6.5

		1983		2		9		46.71		2.2564		2912		3304		4.8		2		166		758		.		.		.		6.5

		1983		2		10		52.76		2.087		3150		3388		4.9		2		235		808		.		.		.		6.5

		1983		2		11		53.24		1.9718		3276		3640		5		2		272		790		.		.		.		6.4

		1983		2		12		47.19		2.1311		3570		3766		4.9		3		268		738		.		.		.		6.5

		1983		2		13		31.46		2.3716		3598		4074		4.7		7		325		725		.		.		.		6.4

		1983		2		14		43.56		2.27		3094		3437		4.5		3		206		736		.		.		.		6.5

		1983		3		1		44.77		1.9617		2800		3136		5.5		3		62		695		.		.		.		6.7

		1983		3		2		37.27		1.7347		3486		3430		5.3		0		193		852		.		.		.		6.7

		1983		3		3		50.46		1.7923		3444		3619		5.1		0		248		945		.		.		.		6.6

		1983		3		4		60.14		1.9379		2982		3591		5.1		2		216		863		.		.		.		6.6

		1983		3		5		51.79		2.1107		3094		3535		5		2		234		776		.		.		.		6.6

		1983		3		6		45.37		2.2429		3402		4004		4.9		1		203		807		.		.		.		6.4

		1983		3		7		33.64		2.6528		3458		3948		4.8		3		183		777		.		.		.		6.5

		1983		3		8		50.34		2.2767		2800		3094		5		3		104		896		.		.		.		6.6

		1983		3		9		50.7		2.1175		2940		3696		5		1		180		822		.		.		.		6.5

		1983		3		10		51.67		2.1209		3374		3766		5		2		208		877		.		.		.		6.5

		1983		3		11		53.24		1.9684		3164		3605		4.9		2		318		930		.		.		.		6.5

		1983		3		12		49.37		2.0938		3374		3143		5.1		1		223		660		.		.		.		6.6

		1983		3		13		31.1		2.3479		3878		3759		4.9		5		313		863		.		.		.		6.5

		1983		3		14		52.03		2.0599		3024		3430		5		0		134		759		.		.		.		6.6

		1983		4		1		40.05		1.9583		3486		4305		5.2		0		78		670		.		.		.		6.7

		1983		4		2		38.96		1.9989		3976		4137		5.3		0		211		826		.		.		.		6.7

		1983		4		3		51.06		1.9413		3248		4179		5.1		0		225		781		.		.		.		6.6

		1983		4		4		53.72		1.9718		3290		4060		5		1		212		828		.		.		.		6.5

		1983		4		5		48.64		2.1175		3276		4053		4.8		2		251		967		.		.		.		6.5

		1983		4		6		47.67		2.3072		2996		3871		4.8		0		254		932		.		.		.		6.5

		1983		4		7		45.01		2.4529		3276		4018		4.7		1		110		711		.		.		.		6.5

		1983		4		8		39.93		2.2022		2674		3395		4.8		0		100		826		.		.		.		6.5

		1983		4		9		50.21		2.3038		3584		3577		4.9		0		176		828		.		.		.		6.5

		1983		4		10		49.49		2.2225		4102		4214		5		1		247		914		.		.		.		6.6

		1983		4		11		46.1		2.1344		3486		3815		4.9		0		256		767		.		.		.		6.5

		1983		4		12		47.92		2.2429		3836		4935		5		0		195		574		.		.		.		6.6

		1983		4		13		33.88		2.375		2940		4032		4.7		2		308		934		.		.		.		6.3

		1983		4		14		43.56		2.3953		3808		3507		4.9		0		166		792		.		.		.		6.5

		1984		1		1		29.77		2.16		4300		3400		.		.		.		.		.		.		.		.

		1984		1		2		31.1		2.2		4100		3300		.		.		.		.		.		.		.		.

		1984		1		3		45.13		2.03		3600		3100		.		.		.		.		.		.		.		.

		1984		1		4		36.54		1.89		3400		2900		.		.		.		.		.		.		.		.

		1984		1		5		45.5		2.31		3700		3300		.		.		.		.		.		.		.		.

		1984		1		6		42.35		2.33		4100		3600		.		.		.		.		.		.		.		.

		1984		1		7		42.23		2.41		3500		3200		.		.		.		.		.		.		.		.

		1984		1		8		31.1		2.42		2900		3100		.		.		.		.		.		.		.		.

		1984		1		9		40.9		2.18		3600		3300		.		.		.		.		.		.		.		.

		1984		1		10		38.6		2.09		3400		3100		.		.		.		.		.		.		.		.

		1984		1		11		60.38		2.54		3900		3700		.		.		.		.		.		.		.		.

		1984		1		12		43.56		2.4		3300		3200		.		.		.		.		.		.		.		.

		1984		1		13		40.41		1.91		3300		3100		.		.		.		.		.		.		.		.

		1984		1		14		37.99		2.28		3200		3100		.		.		.		.		.		.		.		.

		1984		2		1		28.56		2.3		3400		3200		.		.		.		.		.		.		.		.

		1984		2		2		36.9		1.94		3700		4100		.		.		.		.		.		.		.		.

		1984		2		3		40.66		1.93		4300		4300		.		.		.		.		.		.		.		.

		1984		2		4		42.71		2.26		3200		3800		.		.		.		.		.		.		.		.

		1984		2		5		47.79		2.16		3100		3600		.		.		.		.		.		.		.		.

		1984		2		6		39.93		2.58		3300		3800		.		.		.		.		.		.		.		.

		1984		2		7		42.95		2.51		3500		3900		.		.		.		.		.		.		.		.

		1984		2		8		39.93		2.21		3200		3600		.		.		.		.		.		.		.		.

		1984		2		9		34.48		2.47		3600		4000		.		.		.		.		.		.		.		.

		1984		2		10		49.61		2.41		3300		3600		.		.		.		.		.		.		.		.

		1984		2		11		46.34		2.24		3600		4000		.		.		.		.		.		.		.		.

		1984		2		12		43.08		2.25		4100		3700		.		.		.		.		.		.		.		.

		1984		2		13		41.62		2.33		4100		3800		.		.		.		.		.		.		.		.

		1984		2		14		38.72		2.41		3100		3400		.		.		.		.		.		.		.		.

		1984		3		1		37.51		2.24		3100		3400		.		.		.		.		.		.		.		.

		1984		3		2		30.37		1.81		3700		3900		.		.		.		.		.		.		.		.

		1984		3		3		43.44		1.97		4200		4100		.		.		.		.		.		.		.		.

		1984		3		4		42.83		2.4		3400		3800		.		.		.		.		.		.		.		.

		1984		3		5		37.63		2.48		3700		4100		.		.		.		.		.		.		.		.

		1984		3		6		46.34		2.31		3400		3600		.		.		.		.		.		.		.		.

		1984		3		7		39.32		2.65		3600		6700		.		.		.		.		.		.		.		.

		1984		3		8		39.32		2.37		3700		3900		.		.		.		.		.		.		.		.

		1984		3		9		41.14		2.23		3800		3800		.		.		.		.		.		.		.		.

		1984		3		10		41.5		2.19		3500		3800		.		.		.		.		.		.		.		.

		1984		3		11		48.16		2.15		3900		3900		.		.		.		.		.		.		.		.

		1984		3		12		43.2		2.33		4000		4300		.		.		.		.		.		.		.		.

		1984		3		13		37.39		2.44		4500		5100		.		.		.		.		.		.		.		.

		1984		3		14		44.77		2.34		3700		3500		.		.		.		.		.		.		.		.

		1984		4		1		35.94		2.16		4000		4200		.		.		.		.		.		.		.		.

		1984		4		2		35.09		2.03		4500		4000		.		.		.		.		.		.		.		.

		1984		4		3		45.62		2.05		3300		4100		.		.		.		.		.		.		.		.

		1984		4		4		48.16		2.19		4100		4300		.		.		.		.		.		.		.		.

		1984		4		5		47.55		2.03		4000		4000		.		.		.		.		.		.		.		.

		1984		4		6		40.29		2.55		4500		4600		.		.		.		.		.		.		.		.

		1984		4		7		36.9		2.5		3800		4000		.		.		.		.		.		.		.		.

		1984		4		8		36.54		2.47		4000		5000		.		.		.		.		.		.		.		.

		1984		4		9		48.52		2.37		3700		3700		.		.		.		.		.		.		.		.

		1984		4		10		40.9		2.27		4400		3800		.		.		.		.		.		.		.		.

		1984		4		11		47.79		2.22		3800		4200		.		.		.		.		.		.		.		.

		1984		4		12		43.8		2.23		3300		3500		.		.		.		.		.		.		.		.

		1984		4		13		33.27		2.19		4100		3600		.		.		.		.		.		.		.		.

		1984		4		14		46.46		2.46		3300		4400		.		.		.		.		.		.		.		.

		1985		1		1		20.57		0.93		4300		5500		.		.		.		.		.		.		.		.

		1985		1		2		19.84		1.91		4200		5900		.		.		.		.		.		.		.		.

		1985		1		3		28.56		1.6		4000		5500		.		.		.		.		.		.		.		.

		1985		1		4		32.55		1.75		5100		5300		.		.		.		.		.		.		.		.

		1985		1		5		37.51		2.04		4700		4800		.		.		.		.		.		.		.		.

		1985		1		6		36.66		2.23		4500		5900		.		.		.		.		.		.		.		.

		1985		1		7		32.55		2.88		4700		5800		.		.		.		.		.		.		.		.

		1985		1		8		29.4		2.59		5300		5800		.		.		.		.		.		.		.		.

		1985		1		9		35.45		2.14		5200		4800		.		.		.		.		.		.		.		.

		1985		1		10		36.54		2.12		5700		5500		.		.		.		.		.		.		.		.

		1985		1		11		35.94		2.18		5700		5400		.		.		.		.		.		.		.		.

		1985		1		12		37.63		2.33		5500		5200		.		.		.		.		.		.		.		.

		1985		1		13		34.73		2.53		5900		6000		.		.		.		.		.		.		.		.

		1985		1		14		32.06		2.25		5100		5600		.		.		.		.		.		.		.		.

		1985		2		1		19.6		1.86		5700		5500		.		.		.		.		.		.		.		.

		1985		2		2		20.81		1.86		5500		6000		.		.		.		.		.		.		.		.

		1985		2		3		28.19		1.76		5100		5700		.		.		.		.		.		.		.		.

		1985		2		4		37.15		1.88		5200		5400		.		.		.		.		.		.		.		.

		1985		2		5		33.76		2.1		5300		4500		.		.		.		.		.		.		.		.

		1985		2		6		30.85		2.47		4100		4600		.		.		.		.		.		.		.		.

		1985		2		7		28.68		2.43		4300		4600		.		.		.		.		.		.		.		.

		1985		2		8		30.73		2.65		3800		5600		.		.		.		.		.		.		.		.

		1985		2		9		31.94		2.53		4500		4400		.		.		.		.		.		.		.		.

		1985		2		10		36.54		2.14		5400		5100		.		.		.		.		.		.		.		.

		1985		2		11		38.72		1.9		4400		4300		.		.		.		.		.		.		.		.

		1985		2		12		33.4		2.49		4800		4300		.		.		.		.		.		.		.		.

		1985		2		13		25.41		1.55		5500		5000		.		.		.		.		.		.		.		.

		1985		2		14		37.75		2.38		4700		4500		.		.		.		.		.		.		.		.

		1985		3		1		26.5		1.85		4500		5000		.		.		.		.		.		.		.		.

		1985		3		2		21.66		1.74		5100		5100		.		.		.		.		.		.		.		.

		1985		3		3		31.82		1.54		5100		4900		.		.		.		.		.		.		.		.

		1985		3		4		33.64		2.47		5400		5100		.		.		.		.		.		.		.		.

		1985		3		5		37.75		2.18		5000		4800		.		.		.		.		.		.		.		.

		1985		3		6		35.82		2.47		5400		5000		.		.		.		.		.		.		.		.

		1985		3		7		31.46		2.71		4900		4500		.		.		.		.		.		.		.		.

		1985		3		8		32.43		2.61		4700		4900		.		.		.		.		.		.		.		.

		1985		3		9		35.09		2.21		5100		4900		.		.		.		.		.		.		.		.

		1985		3		10		35.45		2.23		4700		4400		.		.		.		.		.		.		.		.

		1985		3		11		31.82		2.56		4300		4800		.		.		.		.		.		.		.		.

		1985		3		12		36.54		2.32		3900		4600		.		.		.		.		.		.		.		.

		1985		3		13		27.83		2.6		4100		4600		.		.		.		.		.		.		.		.

		1985		3		14		37.15		2.36		4100		4800		.		.		.		.		.		.		.		.

		1985		4		1		24.56		1.95		4200		5400		.		.		.		.		.		.		.		.

		1985		4		2		19.36		2.14		4100		4800		.		.		.		.		.		.		.		.

		1985		4		3		33.4		2.01		3700		4200		.		.		.		.		.		.		.		.

		1985		4		4		33.88		2.57		4900		4600		.		.		.		.		.		.		.		.

		1985		4		5		29.64		2.8		4300		4400		.		.		.		.		.		.		.		.

		1985		4		6		30.25		2.58		4700		4600		.		.		.		.		.		.		.		.

		1985		4		7		28.19		2.65		4700		4700		.		.		.		.		.		.		.		.

		1985		4		8		30.13		2.58		4800		4900		.		.		.		.		.		.		.		.

		1985		4		9		37.63		2.13		4800		4600		.		.		.		.		.		.		.		.

		1985		4		10		32.55		2.49		5300		4900		.		.		.		.		.		.		.		.

		1985		4		11		32.79		2.38		5000		4700		.		.		.		.		.		.		.		.

		1985		4		12		35.21		2.06		5200		5000		.		.		.		.		.		.		.		.

		1985		4		13		23.47		2.84		5000		4400		.		.		.		.		.		.		.		.

		1985		4		14		33.27		2.58		5100		5300		.		.		.		.		.		.		.		.

		1986		1		1		38.11		.		.		.		5.6		4		91		566		.		.		.		6.7

		1986		1		2		38.6		.		.		.		5.8		12		63		751		.		.		.		6.8

		1986		1		3		44.41		.		.		.		6		3		65		636		.		.		.		6.8

		1986		1		4		39.81		.		.		.		5.9		15		148		704		.		.		.		6.9

		1986		1		5		47.07		.		.		.		5.6		5		106		764		.		.		.		6.8

		1986		1		6		43.8		.		.		.		5.5		8		79		654		.		.		.		6.8

		1986		1		7		48.16		.		.		.		5.2		19		108		786		.		.		.		6.7

		1986		1		8		38.84		.		.		.		5.1		25		48		744		.		.		.		6.7

		1986		1		9		44.29		.		.		.		5.4		17		77		777		.		.		.		6.8

		1986		1		10		45.13		.		.		.		5.5		8		88		767		.		.		.		6.7

		1986		1		11		42.95		.		.		.		5.7		16		198		819		.		.		.		6.8

		1986		1		12		47.31		.		.		.		5.5		19		198		697		.		.		.		6.7

		1986		1		13		44.29		.		.		.		5.5		4		146		724		.		.		.		6.7

		1986		1		14		43.56		.		.		.		5.4		10		110		692		.		.		.		6.7

		1986		2		1		38.6		.		.		.		5.7		6		90		597		.		.		.		6.8

		1986		2		2		41.5		.		.		.		5.7		11		119		774		.		.		.		6.8

		1986		2		3		40.53		.		.		.		5.7		18		79		672		.		.		.		6.9

		1986		2		4		44.29		.		.		.		5.5		12		62		765		.		.		.		6.8

		1986		2		5		42.83		.		.		.		5.5		6		76		691		.		.		.		6.7

		1986		2		6		45.74		.		.		.		5.4		28		88		758		.		.		.		6.8

		1986		2		7		45.98		.		.		.		5.3		12		126		773		.		.		.		6.6

		1986		2		8		41.62		.		.		.		5.7		10		69		801		.		.		.		6.7

		1986		2		9		45.37		.		.		.		5.5		1		103		795		.		.		.		6.7

		1986		2		10		47.67		.		.		.		5.5		3		141		754		.		.		.		6.7

		1986		2		11		50.09		.		.		.		5.5		22		174		710		.		.		.		6.7

		1986		2		12		45.62		.		.		.		5.3		21		149		722		.		.		.		6.7

		1986		2		13		45.5		.		.		.		5.3		8		191		714		.		.		.		6.6

		1986		2		14		46.34		.		.		.		5.3		3		117		802		.		.		.		6.6

		1986		3		1		36.3		.		.		.		5.5		6		34		624		.		.		.		6.8

		1986		3		2		38.96		.		.		.		5.7		15		83		706		.		.		.		6.8

		1986		3		3		44.41		.		.		.		5.6		1		162		849		.		.		.		6.7

		1986		3		4		46.1		.		.		.		5.3		18		174		913		.		.		.		6.7

		1986		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1986		3		6		46.95		.		.		.		5.4		3		122		838		.		.		.		6.7

		1986		3		7		45.37		.		.		.		5.4		1		114		720		.		.		.		6.7

		1986		3		8		44.41		.		.		.		5.7		2		86		827		.		.		.		6.8

		1986		3		9		40.9		.		.		.		5.6		1		117		765		.		.		.		6.8

		1986		3		10		44.04		.		.		.		5.4		1		101		815		.		.		.		6.8

		1986		3		11		46.95		.		.		.		5.4		1		163		765		.		.		.		6.7

		1986		3		12		41.5		.		.		.		5.6		1		107		632		.		.		.		6.7

		1986		3		13		41.87		.		.		.		5.5		1		172		825		.		.		.		6.7

		1986		3		14		45.13		.		.		.		5.6		1		57		646		.		.		.		6.7

		1986		4		1		37.99		.		.		.		5.5		45		36		632		.		.		.		6.8

		1986		4		2		42.47		.		.		.		5.7		17		107		850		.		.		.		6.9

		1986		4		3		40.41		.		.		.		5.8		12		109		839		.		.		.		6.8

		1986		4		4		42.11		.		.		.		5.6		1		105		840		.		.		.		6.8

		1986		4		5		45.86		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1986		4		6		45.01		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1986		4		7		44.53		.		.		.		5.5		45		124		795		.		.		.		6.8

		1986		4		8		38.6		.		.		.		5.5		1		61		766		.		.		.		6.6

		1986		4		9		44.04		.		.		.		5.4		1		115		744		.		.		.		6.6

		1986		4		10		39.93		.		.		.		5.6		1		154		934		.		.		.		6.7

		1986		4		11		45.62		.		.		.		5.6		1		141		658		.		.		.		6.7

		1986		4		12		38.84		.		.		.		5.6		1		88		526		.		.		.		6.8

		1986		4		13		41.62		.		.		.		5.4		1		224		1000		.		.		.		6.6

		1986		4		14		46.46		.		.		.		5.3		1		103		786		.		.		.		6.6

		1987		1		1		31.46		.		.		.		5.6		4		91		566		.		.		.		6.7

		1987		1		2		28.68		.		.		.		5.8		12		63		751		.		.		.		6.8

		1987		1		3		33.03		.		.		.		6		3		65		636		.		.		.		6.8

		1987		1		4		35.94		.		.		.		5.9		15		148		704		.		.		.		6.9

		1987		1		5		43.92		.		.		.		5.6		5		106		764		.		.		.		6.8

		1987		1		6		42.95		.		.		.		5.5		8		79		654		.		.		.		6.8

		1987		1		7		41.5		.		.		.		5.2		19		108		786		.		.		.		6.7

		1987		1		8		37.15		.		.		.		5.1		25		48		744		.		.		.		6.7

		1987		1		9		43.92		.		.		.		5.4		17		77		777		.		.		.		6.8

		1987		1		10		30.98		.		.		.		5.5		8		88		767		.		.		.		6.7

		1987		1		11		34.85		.		.		.		5.7		16		198		819		.		.		.		6.8

		1987		1		12		44.04		.		.		.		5.5		19		198		697		.		.		.		6.7

		1987		1		13		27.95		.		.		.		5.5		4		146		724		.		.		.		6.7

		1987		1		14		43.44		.		.		.		5.4		10		110		692		.		.		.		6.7

		1987		2		1		26.74		.		.		.		5.7		6		90		597		.		.		.		6.8

		1987		2		2		33.03		.		.		.		5.7		11		119		774		.		.		.		6.8

		1987		2		3		32.67		.		.		.		5.7		18		79		672		.		.		.		6.9

		1987		2		4		41.02		.		.		.		5.5		12		62		765		.		.		.		6.8

		1987		2		5		42.47		.		.		.		5.5		6		76		691		.		.		.		6.7

		1987		2		6		44.04		.		.		.		5.4		28		88		758		.		.		.		6.8

		1987		2		7		41.38		.		.		.		5.3		12		126		773		.		.		.		6.6

		1987		2		8		40.05		.		.		.		5.7		10		69		801		.		.		.		6.7

		1987		2		9		43.2		.		.		.		5.5		1		103		795		.		.		.		6.7

		1987		2		10		45.62		.		.		.		5.5		3		141		754		.		.		.		6.7

		1987		2		11		34		.		.		.		5.5		22		174		710		.		.		.		6.7

		1987		2		12		44.89		.		.		.		5.3		21		149		722		.		.		.		6.7

		1987		2		13		30.25		.		.		.		5.3		8		191		714		.		.		.		6.6

		1987		2		14		44.89		.		.		.		5.3		3		117		802		.		.		.		6.6

		1987		3		1		35.45		.		.		.		5.5		6		34		624		.		.		.		6.8

		1987		3		2		30.98		.		.		.		5.7		15		83		706		.		.		.		6.8

		1987		3		3		42.47		.		.		.		5.6		1		162		849		.		.		.		6.7

		1987		3		4		46.83		.		.		.		5.3		18		174		913		.		.		.		6.7

		1987		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1987		3		6		44.04		.		.		.		5.4		3		122		838		.		.		.		6.7

		1987		3		7		43.56		.		.		.		5.4		1		114		720		.		.		.		6.7

		1987		3		8		43.8		.		.		.		5.7		2		86		827		.		.		.		6.8

		1987		3		9		30.01		.		.		.		5.6		1		117		765		.		.		.		6.8

		1987		3		10		43.8		.		.		.		5.4		1		101		815		.		.		.		6.8

		1987		3		11		35.57		.		.		.		5.4		1		163		765		.		.		.		6.7

		1987		3		12		43.44		.		.		.		5.6		1		107		632		.		.		.		6.7

		1987		3		13		39.2		.		.		.		5.5		1		172		825		.		.		.		6.7

		1987		3		14		42.23		.		.		.		5.6		1		57		646		.		.		.		6.7

		1987		4		1		29.89		.		.		.		5.5		45		36		632		.		.		.		6.8

		1987		4		2		29.28		.		.		.		5.7		17		107		850		.		.		.		6.9

		1987		4		3		40.05		.		.		.		5.8		12		109		839		.		.		.		6.8

		1987		4		4		40.66		.		.		.		5.6		1		105		840		.		.		.		6.8

		1987		4		5		42.11		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1987		4		6		40.9		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1987		4		7		39.57		.		.		.		5.5		45		124		795		.		.		.		6.8

		1987		4		8		27.95		.		.		.		5.5		1		61		766		.		.		.		6.6

		1987		4		9		41.14		.		.		.		5.4		1		115		744		.		.		.		6.6

		1987		4		10		43.32		.		.		.		5.6		1		154		934		.		.		.		6.7

		1987		4		11		42.95		.		.		.		5.6		1		141		658		.		.		.		6.7

		1987		4		12		41.26		.		.		.		5.6		1		88		526		.		.		.		6.8

		1987		4		13		27.47		.		.		.		5.4		1		224		1000		.		.		.		6.6

		1987		4		14		44.04		.		.		.		5.3		1		103		786		.		.		.		6.6

		1988		1		1		25.89		.		.		.		5		8		112		586		.		.		.		6.9

		1988		1		2		24.93		.		.		.		5.2		8		100		740		.		.		.		7

		1988		1		3		38.84		.		.		.		5.1		6		126		682		.		.		.		6.9

		1988		1		4		36.9		.		.		.		5		5		118		766		.		.		.		7

		1988		1		5		57.11		.		.		.		4.8		9		139		809		.		.		.		6.8

		1988		1		6		57.47		.		.		.		4.9		10		123		742		.		.		.		6.9

		1988		1		7		69.21		.		.		.		4.6		16		139		812		.		.		.		6.7

		1988		1		8		60.86		.		.		.		4.7		15		72		724		.		.		.		6.7

		1988		1		9		62.68		.		.		.		4.9		7		119		787		.		.		.		6.7

		1988		1		10		59.29		.		.		.		4.9		5		142		801		.		.		.		6.8

		1988		1		11		65.22		.		.		.		4.9		10		242		857		.		.		.		6.7

		1988		1		12		65.94		.		.		.		4.7		8		152		683		.		.		.		6.8

		1988		1		13		71.39		.		.		.		4.9		8		228		880		.		.		.		6.8

		1988		1		14		63.4		.		.		.		4.9		8		131		754		.		.		.		6.8

		1988		2		1		24.08		.		.		.		5		9		90		581		.		.		.		7

		1988		2		2		26.01		.		.		.		5		7		152		772		.		.		.		6.9

		1988		2		3		33.76		.		.		.		5.1		8		115		676		.		.		.		6.9

		1988		2		4		44.29		.		.		.		4.9		8		91		694		.		.		.		6.9

		1988		2		5		47.43		.		.		.		4.8		11		115		669		.		.		.		6.9

		1988		2		6		70.18		.		.		.		4.7		6		130		845		.		.		.		6.7

		1988		2		7		60.98		.		.		.		4.6		18		153		810		.		.		.		6.6

		1988		2		8		62.92		.		.		.		4.9		5		66		783		.		.		.		6.8

		1988		2		9		65.34		.		.		.		4.7		9		130		814		.		.		.		6.8

		1988		2		10		56.75		.		.		.		4.8		6		160		709		.		.		.		6.8

		1988		2		11		57.11		.		.		.		4.9		7		115		713		.		.		.		6.8

		1988		2		12		70.66		.		.		.		4.7		9		211		702		.		.		.		6.7

		1988		2		13		68.49		.		.		.		4.6		30		236		768		.		.		.		6.6

		1988		2		14		69.82		.		.		.		4.7		11		151		806		.		.		.		6.8

		1988		3		1		29.64		.		.		.		5		10		70		660		.		.		.		6.9

		1988		3		2		27.1		.		.		.		5		4		110		705		.		.		.		6.8

		1988		3		3		45.37		.		.		.		4.9		8		207		853		.		.		.		6.7

		1988		3		4		65.7		.		.		.		4.9		7		130		790		.		.		.		6.9

		1988		3		5		61.23		.		.		.		5		6		179		770		.		.		.		6.7

		1988		3		6		67.76		.		.		.		4.8		8		144		832		.		.		.		6.8

		1988		3		7		60.38		.		.		.		4.7		14		130		696		.		.		.		6.8

		1988		3		8		66.43		.		.		.		4.8		5		128		901		.		.		.		6.8

		1988		3		9		50.34		.		.		.		4.8		8		174		818		.		.		.		6.8

		1988		3		10		65.58		.		.		.		4.7		6		132		886		.		.		.		6.7

		1988		3		11		67.03		.		.		.		4.6		14		217		812		.		.		.		6.7

		1988		3		12		56.26		.		.		.		4.8		9		174		705		.		.		.		6.8

		1988		3		13		67.52		.		.		.		4.7		8		224		942		.		.		.		6.8

		1988		3		14		54.81		.		.		.		4.8		7		91		654		.		.		.		6.9

		1988		4		1		32.31		.		.		.		4.8		8		85		732		.		.		.		6.9

		1988		4		2		30.25		.		.		.		5		6		160		881		.		.		.		6.8

		1988		4		3		45.86		.		.		.		4.7		9		201		996		.		.		.		6.8

		1988		4		4		45.01		.		.		.		4.7		6		178		896		.		.		.		6.8

		1988		4		5		63.4		.		.		.		4.7		9		229		1000		.		.		.		6.8

		1988		4		6		64.86		.		.		.		4.8		9		212		1000		.		.		.		6.9

		1988		4		7		62.07		.		.		.		4.6		12		161		812		.		.		.		6.8

		1988		4		8		61.47		.		.		.		4.7		8		117		846		.		.		.		6.8

		1988		4		9		63.28		.		.		.		4.6		7		146		714		.		.		.		6.7

		1988		4		10		55.78		.		.		.		5		8		196		931		.		.		.		6.9

		1988		4		11		54.69		.		.		.		4.8		9		132		612		.		.		.		6.8

		1988		4		12		58.93		.		.		.		4.8		6		105		623		.		.		.		6.9

		1988		4		13		64.61		.		.		.		4.7		7		213		1000		.		.		.		6.7

		1988		4		14		68		.		.		.		4.7		6		131		768		.		.		.		6.7

		1989		1		1		14.28		.		.		.		.		.		.		.		.		.		.		.

		1989		1		2		20.33		.		.		.		.		.		.		.		.		.		.		.

		1989		1		3		28.92		.		.		.		.		.		.		.		.		.		.		.

		1989		1		4		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		1		5		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		1		6		41.62		.		.		.		.		.		.		.		.		.		.		.

		1989		1		7		40.05		.		.		.		.		.		.		.		.		.		.		.

		1989		1		8		44.89		.		.		.		.		.		.		.		.		.		.		.

		1989		1		9		41.87		.		.		.		.		.		.		.		.		.		.		.

		1989		1		10		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		1		11		39.45		.		.		.		.		.		.		.		.		.		.		.

		1989		1		12		37.51		.		.		.		.		.		.		.		.		.		.		.

		1989		1		13		36.06		.		.		.		.		.		.		.		.		.		.		.

		1989		1		14		42.83		.		.		.		.		.		.		.		.		.		.		.

		1989		2		1		15.37		.		.		.		.		.		.		.		.		.		.		.

		1989		2		2		15.85		.		.		.		.		.		.		.		.		.		.		.

		1989		2		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1989		2		4		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		2		5		38.72		.		.		.		.		.		.		.		.		.		.		.

		1989		2		6		47.55		.		.		.		.		.		.		.		.		.		.		.

		1989		2		7		45.62		.		.		.		.		.		.		.		.		.		.		.

		1989		2		8		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		2		9		44.41		.		.		.		.		.		.		.		.		.		.		.

		1989		2		10		43.2		.		.		.		.		.		.		.		.		.		.		.

		1989		2		11		32.19		.		.		.		.		.		.		.		.		.		.		.

		1989		2		12		41.87		.		.		.		.		.		.		.		.		.		.		.

		1989		2		13		42.35		.		.		.		.		.		.		.		.		.		.		.

		1989		2		14		49		.		.		.		.		.		.		.		.		.		.		.

		1989		3		1		18.39		.		.		.		.		.		.		.		.		.		.		.

		1989		3		2		16.09		.		.		.		.		.		.		.		.		.		.		.

		1989		3		3		37.75		.		.		.		.		.		.		.		.		.		.		.

		1989		3		4		42.11		.		.		.		.		.		.		.		.		.		.		.

		1989		3		5		37.27		.		.		.		.		.		.		.		.		.		.		.

		1989		3		6		43.8		.		.		.		.		.		.		.		.		.		.		.

		1989		3		7		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		3		8		47.67		.		.		.		.		.		.		.		.		.		.		.

		1989		3		9		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		3		10		47.19		.		.		.		.		.		.		.		.		.		.		.

		1989		3		11		40.41		.		.		.		.		.		.		.		.		.		.		.

		1989		3		12		38.96		.		.		.		.		.		.		.		.		.		.		.

		1989		3		13		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		3		14		43.2		.		.		.		.		.		.		.		.		.		.		.

		1989		4		1		21.3		.		.		.		.		.		.		.		.		.		.		.

		1989		4		2		20.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		3		41.26		.		.		.		.		.		.		.		.		.		.		.

		1989		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		5		42.83		.		.		.		.		.		.		.		.		.		.		.

		1989		4		6		36.78		.		.		.		.		.		.		.		.		.		.		.

		1989		4		7		37.63		.		.		.		.		.		.		.		.		.		.		.

		1989		4		8		39.81		.		.		.		.		.		.		.		.		.		.		.

		1989		4		9		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		4		10		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		4		11		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		4		12		36.42		.		.		.		.		.		.		.		.		.		.		.

		1989		4		13		33.64		.		.		.		.		.		.		.		.		.		.		.

		1989		4		14		48.4		.		.		.		.		.		.		.		.		.		.		.

		1990		1		1		25.05		.		.		.		.		.		.		.		.		.		.		.

		1990		1		2		23.11		.		.		.		.		.		.		.		.		.		.		.

		1990		1		3		36.3		.		.		.		.		.		.		.		.		.		.		.

		1990		1		4		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		1		5		45.13		.		.		.		.		.		.		.		.		.		.		.

		1990		1		6		46.83		.		.		.		.		.		.		.		.		.		.		.

		1990		1		7		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		1		8		48.76		.		.		.		.		.		.		.		.		.		.		.

		1990		1		9		52.51		.		.		.		.		.		.		.		.		.		.		.

		1990		1		10		50.82		.		.		.		.		.		.		.		.		.		.		.

		1990		1		11		45.01		.		.		.		.		.		.		.		.		.		.		.

		1990		1		12		51.18		.		.		.		.		.		.		.		.		.		.		.

		1990		1		13		28.19		.		.		.		.		.		.		.		.		.		.		.

		1990		1		14		52.27		.		.		.		.		.		.		.		.		.		.		.

		1990		2		1		22.75		.		.		.		.		.		.		.		.		.		.		.

		1990		2		2		25.89		.		.		.		.		.		.		.		.		.		.		.

		1990		2		3		35.45		.		.		.		.		.		.		.		.		.		.		.

		1990		2		4		47.43		.		.		.		.		.		.		.		.		.		.		.

		1990		2		5		51.42		.		.		.		.		.		.		.		.		.		.		.

		1990		2		6		49.97		.		.		.		.		.		.		.		.		.		.		.

		1990		2		7		43.32		.		.		.		.		.		.		.		.		.		.		.

		1990		2		8		48.28		.		.		.		.		.		.		.		.		.		.		.

		1990		2		9		49.73		.		.		.		.		.		.		.		.		.		.		.

		1990		2		10		54.33		.		.		.		.		.		.		.		.		.		.		.

		1990		2		11		45.5		.		.		.		.		.		.		.		.		.		.		.

		1990		2		12		44.89		.		.		.		.		.		.		.		.		.		.		.

		1990		2		13		34.97		.		.		.		.		.		.		.		.		.		.		.

		1990		2		14		51.18		.		.		.		.		.		.		.		.		.		.		.

		1990		3		1		31.1		.		.		.		.		.		.		.		.		.		.		.

		1990		3		2		26.38		.		.		.		.		.		.		.		.		.		.		.

		1990		3		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		3		4		53.97		.		.		.		.		.		.		.		.		.		.		.

		1990		3		5		52.88		.		.		.		.		.		.		.		.		.		.		.

		1990		3		6		49.13		.		.		.		.		.		.		.		.		.		.		.

		1990		3		7		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		3		8		55.9		.		.		.		.		.		.		.		.		.		.		.

		1990		3		9		55.66		.		.		.		.		.		.		.		.		.		.		.

		1990		3		10		54.45		.		.		.		.		.		.		.		.		.		.		.

		1990		3		11		54.33		.		.		.		.		.		.		.		.		.		.		.

		1990		3		12		57.84		.		.		.		.		.		.		.		.		.		.		.

		1990		3		13		35.94		.		.		.		.		.		.		.		.		.		.		.

		1990		3		14		56.02		.		.		.		.		.		.		.		.		.		.		.

		1990		4		1		30.61		.		.		.		.		.		.		.		.		.		.		.

		1990		4		2		30.37		.		.		.		.		.		.		.		.		.		.		.

		1990		4		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		4		4		53.48		.		.		.		.		.		.		.		.		.		.		.

		1990		4		5		47.67		.		.		.		.		.		.		.		.		.		.		.

		1990		4		6		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		4		7		45.98		.		.		.		.		.		.		.		.		.		.		.

		1990		4		8		50.7		.		.		.		.		.		.		.		.		.		.		.

		1990		4		9		45.5		.		.		.		.		.		.		.		.		.		.		.

		1990		4		10		55.9		.		.		.		.		.		.		.		.		.		.		.

		1990		4		11		49.85		.		.		.		.		.		.		.		.		.		.		.

		1990		4		12		54.81		.		.		.		.		.		.		.		.		.		.		.

		1990		4		13		34.85		.		.		.		.		.		.		.		.		.		.		.

		1990		4		14		53.84		.		.		.		.		.		.		.		.		.		.		.

		1991		1		1		17.67		2.298986		.		.		.		.		.		.		.		.		.		.

		1991		1		2		18.15		2.282002		.		.		.		.		.		.		.		.		.		.

		1991		1		3		22.51		2.18101		.		.		.		.		.		.		.		.		.		.

		1991		1		4		21.42		2.098207		.		.		.		.		.		.		.		.		.		.

		1991		1		5		24.2		2.789455		.		.		.		.		.		.		.		.		.		.

		1991		1		6		21.78		2.741242		.		.		.		.		.		.		.		.		.		.

		1991		1		7		23.59		2.976011		.		.		.		.		.		.		.		.		.		.

		1991		1		8		27.59		2.872757		.		.		.		.		.		.		.		.		.		.

		1991		1		9		23.11		2.742974		.		.		.		.		.		.		.		.		.		.

		1991		1		10		22.51		2.590568		.		.		.		.		.		.		.		.		.		.

		1991		1		11		27.59		2.743479		.		.		.		.		.		.		.		.		.		.

		1991		1		12		23.59		2.802719		.		.		.		.		.		.		.		.		.		.

		1991		1		13		22.38		3.059783		.		.		.		.		.		.		.		.		.		.

		1991		1		14		23.72		2.619254		.		.		.		.		.		.		.		.		.		.

		1991		2		1		18.75		2.398059		.		.		.		.		.		.		.		.		.		.

		1991		2		2		22.99		2.027619		.		.		.		.		.		.		.		.		.		.

		1991		2		3		22.02		2.115437		.		.		.		.		.		.		.		.		.		.

		1991		2		4		27.1		2.335947		.		.		.		.		.		.		.		.		.		.

		1991		2		5		31.7		2.523573		.		.		.		.		.		.		.		.		.		.

		1991		2		6		31.22		2.993308		.		.		.		.		.		.		.		.		.		.

		1991		2		7		33.03		2.828135		.		.		.		.		.		.		.		.		.		.

		1991		2		8		25.05		2.830535		.		.		.		.		.		.		.		.		.		.

		1991		2		9		30.49		2.687418		.		.		.		.		.		.		.		.		.		.

		1991		2		10		31.82		2.444005		.		.		.		.		.		.		.		.		.		.

		1991		2		11		28.19		2.583831		.		.		.		.		.		.		.		.		.		.

		1991		2		12		31.1		2.790951		.		.		.		.		.		.		.		.		.		.

		1991		2		13		30.25		2.942134		.		.		.		.		.		.		.		.		.		.

		1991		2		14		31.58		2.794333		.		.		.		.		.		.		.		.		.		.

		1991		3		1		28.8		2.14729		.		.		.		.		.		.		.		.		.		.

		1991		3		2		24.8		2.102074		.		.		.		.		.		.		.		.		.		.

		1991		3		3		31.1		2.174252		.		.		.		.		.		.		.		.		.		.

		1991		3		4		31.58		2.621692		.		.		.		.		.		.		.		.		.		.

		1991		3		5		30.01		2.672452		.		.		.		.		.		.		.		.		.		.

		1991		3		6		32.67		2.978103		.		.		.		.		.		.		.		.		.		.

		1991		3		7		29.52		2.867277		.		.		.		.		.		.		.		.		.		.

		1991		3		8		32.67		2.840906		.		.		.		.		.		.		.		.		.		.

		1991		3		9		28.92		2.598679		.		.		.		.		.		.		.		.		.		.

		1991		3		10		33.27		2.580341		.		.		.		.		.		.		.		.		.		.

		1991		3		11		32.31		2.9014		.		.		.		.		.		.		.		.		.		.

		1991		3		12		30.61		2.533423		.		.		.		.		.		.		.		.		.		.

		1991		3		13		26.26		3.3025		.		.		.		.		.		.		.		.		.		.

		1991		3		14		33.4		2.388522		.		.		.		.		.		.		.		.		.		.

		1991		4		1		28.43		2.134675		.		.		.		.		.		.		.		.		.		.

		1991		4		2		24.68		2.177831		.		.		.		.		.		.		.		.		.		.

		1991		4		3		33.15		2.267409		.		.		.		.		.		.		.		.		.		.

		1991		4		4		32.43		2.489169		.		.		.		.		.		.		.		.		.		.

		1991		4		5		30.01		2.91991		.		.		.		.		.		.		.		.		.		.

		1991		4		6		25.65		3.161215		.		.		.		.		.		.		.		.		.		.

		1991		4		7		31.82		3.084813		.		.		.		.		.		.		.		.		.		.

		1991		4		8		33.76		2.763088		.		.		.		.		.		.		.		.		.		.

		1991		4		9		33.88		2.623079		.		.		.		.		.		.		.		.		.		.

		1991		4		10		29.52		2.559932		.		.		.		.		.		.		.		.		.		.

		1991		4		11		33.27		2.382953		.		.		.		.		.		.		.		.		.		.

		1991		4		12		33.76		2.42413		.		.		.		.		.		.		.		.		.		.

		1991		4		13		26.86		2.918357		.		.		.		.		.		.		.		.		.		.

		1991		4		14		36.18		2.584462		.		.		.		.		.		.		.		.		.		.

		1992		1		1		17.1699		.		.		.		.		.		.		.		.		.		.		.

		1992		1		2		22.8811		.		.		.		.		.		.		.		.		.		.		.

		1992		1		3		23.2078		.		.		.		.		.		.		.		.		.		.		.

		1992		1		4		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1992		1		5		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1992		1		6		38.236		.		.		.		.		.		.		.		.		.		.		.

		1992		1		7		41.4062		.		.		.		.		.		.		.		.		.		.		.

		1992		1		8		45.6775		.		.		.		.		.		.		.		.		.		.		.

		1992		1		9		37.1228		.		.		.		.		.		.		.		.		.		.		.

		1992		1		10		36.1911		.		.		.		.		.		.		.		.		.		.		.

		1992		1		11		41.8902		.		.		.		.		.		.		.		.		.		.		.

		1992		1		12		42.0596		.		.		.		.		.		.		.		.		.		.		.

		1992		1		13		40.8254		.		.		.		.		.		.		.		.		.		.		.

		1992		1		14		36.0459		.		.		.		.		.		.		.		.		.		.		.

		1992		2		1		16.8795		.		.		.		.		.		.		.		.		.		.		.

		1992		2		2		14.8951		.		.		.		.		.		.		.		.		.		.		.

		1992		2		3		24.2726		.		.		.		.		.		.		.		.		.		.		.

		1992		2		4		35.3925		.		.		.		.		.		.		.		.		.		.		.

		1992		2		5		33.7348		.		.		.		.		.		.		.		.		.		.		.

		1992		2		6		43.1002		.		.		.		.		.		.		.		.		.		.		.

		1992		2		7		34.5455		.		.		.		.		.		.		.		.		.		.		.

		1992		2		8		41.019		.		.		.		.		.		.		.		.		.		.		.

		1992		2		9		41.5756		.		.		.		.		.		.		.		.		.		.		.

		1992		2		10		38.7442		.		.		.		.		.		.		.		.		.		.		.

		1992		2		11		37.6068		.		.		.		.		.		.		.		.		.		.		.

		1992		2		12		45.1572		.		.		.		.		.		.		.		.		.		.		.

		1992		2		13		38.9136		.		.		.		.		.		.		.		.		.		.		.

		1992		2		14		43.4632		.		.		.		.		.		.		.		.		.		.		.

		1992		3		1		24.3936		.		.		.		.		.		.		.		.		.		.		.

		1992		3		2		14.6652		.		.		.		.		.		.		.		.		.		.		.

		1992		3		3		30.1653		.		.		.		.		.		.		.		.		.		.		.

		1992		3		4		37.7036		.		.		.		.		.		.		.		.		.		.		.

		1992		3		5		38.4538		.		.		.		.		.		.		.		.		.		.		.

		1992		3		6		43.9956		.		.		.		.		.		.		.		.		.		.		.

		1992		3		7		41.14		.		.		.		.		.		.		.		.		.		.		.

		1992		3		8		40.3656		.		.		.		.		.		.		.		.		.		.		.

		1992		3		9		35.9975		.		.		.		.		.		.		.		.		.		.		.

		1992		3		10		40.172		.		.		.		.		.		.		.		.		.		.		.

		1992		3		11		43.1244		.		.		.		.		.		.		.		.		.		.		.

		1992		3		12		36.905		.		.		.		.		.		.		.		.		.		.		.

		1992		3		13		34.9206		.		.		.		.		.		.		.		.		.		.		.

		1992		3		14		39.325		.		.		.		.		.		.		.		.		.		.		.

		1992		4		1		22.2035		.		.		.		.		.		.		.		.		.		.		.

		1992		4		2		19.118		.		.		.		.		.		.		.		.		.		.		.

		1992		4		3		33.275		.		.		.		.		.		.		.		.		.		.		.

		1992		4		4		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1992		4		5		42.4468		.		.		.		.		.		.		.		.		.		.		.

		1992		4		6		41.382		.		.		.		.		.		.		.		.		.		.		.

		1992		4		7		37.8972		.		.		.		.		.		.		.		.		.		.		.

		1992		4		8		43.2696		.		.		.		.		.		.		.		.		.		.		.

		1992		4		9		41.7934		.		.		.		.		.		.		.		.		.		.		.

		1992		4		10		34.7875		.		.		.		.		.		.		.		.		.		.		.

		1992		4		11		39.204		.		.		.		.		.		.		.		.		.		.		.

		1992		4		12		40.172		.		.		.		.		.		.		.		.		.		.		.

		1992		4		13		35.6466		.		.		.		.		.		.		.		.		.		.		.

		1992		4		14		46.1736		.		.		.		.		.		.		.		.		.		.		.

		1993		1		1		18.0048		.		.		.		.		.		.		.		.		.		.		.

		1993		1		2		14.4474		1.869921		.		.		.		.		.		.		.		.		.		.

		1993		1		3		18.9607		1.894619		.		.		.		.		.		.		.		.		.		.

		1993		1		4		23.8612		1.834658		.		.		.		.		.		.		.		.		.		.

		1993		1		5		35.3804		1.976778		.		.		.		.		.		.		.		.		.		.

		1993		1		6		35.2231		1.989695		.		.		.		.		.		.		.		.		.		.

		1993		1		7		36.8566		2.597749		.		.		.		.		.		.		.		.		.		.

		1993		1		8		34.8964		.		.		.		.		.		.		.		.		.		.		.

		1993		1		9		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1993		1		10		32.1134		.		.		.		.		.		.		.		.		.		.		.

		1993		1		11		35.0416		.		.		.		.		.		.		.		.		.		.		.

		1993		1		12		38.5748		.		.		.		.		.		.		.		.		.		.		.

		1993		1		13		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1993		1		14		29.7539		.		.		.		.		.		.		.		.		.		.		.

		1993		2		1		14.036		.		.		.		.		.		.		.		.		.		.		.

		1993		2		2		15.2823		1.922952		.		.		.		.		.		.		.		.		.		.

		1993		2		3		17.7991		1.782381		.		.		.		.		.		.		.		.		.		.

		1993		2		4		30.8671		1.860129		.		.		.		.		.		.		.		.		.		.

		1993		2		5		29.4877		1.775204		.		.		.		.		.		.		.		.		.		.

		1993		2		6		49.0292		2.144047		.		.		.		.		.		.		.		.		.		.

		1993		2		7		33.9042		2.486415		.		.		.		.		.		.		.		.		.		.

		1993		2		8		38.1634		.		.		.		.		.		.		.		.		.		.		.

		1993		2		9		40.898		.		.		.		.		.		.		.		.		.		.		.

		1993		2		10		34.0978		.		.		.		.		.		.		.		.		.		.		.

		1993		2		11		32.6095		.		.		.		.		.		.		.		.		.		.		.

		1993		2		12		38.8894		.		.		.		.		.		.		.		.		.		.		.

		1993		2		13		33.396		.		.		.		.		.		.		.		.		.		.		.

		1993		2		14		43.076		.		.		.		.		.		.		.		.		.		.		.

		1993		3		1		24.563		.		.		.		.		.		.		.		.		.		.		.

		1993		3		2		17.3272		1.862997		.		.		.		.		.		.		.		.		.		.

		1993		3		3		28.6165		1.874515		.		.		.		.		.		.		.		.		.		.

		1993		3		4		34.7149		1.946578		.		.		.		.		.		.		.		.		.		.

		1993		3		5		37.4616		1.867348		.		.		.		.		.		.		.		.		.		.

		1993		3		6		43.5116		2.124028		.		.		.		.		.		.		.		.		.		.

		1993		3		7		35.816		2.246532		.		.		.		.		.		.		.		.		.		.

		1993		3		8		44.0682		.		.		.		.		.		.		.		.		.		.		.

		1993		3		9		33.8437		.		.		.		.		.		.		.		.		.		.		.

		1993		3		10		37.4616		.		.		.		.		.		.		.		.		.		.		.

		1993		3		11		36.0459		.		.		.		.		.		.		.		.		.		.		.

		1993		3		12		32.9483		.		.		.		.		.		.		.		.		.		.		.

		1993		3		13		38.3086		.		.		.		.		.		.		.		.		.		.		.

		1993		3		14		35.5014		.		.		.		.		.		.		.		.		.		.		.

		1993		4		1		20.8846		.		.		.		.		.		.		.		.		.		.		.

		1993		4		2		21.5501		2.067983		.		.		.		.		.		.		.		.		.		.

		1993		4		3		32.3796		1.825966		.		.		.		.		.		.		.		.		.		.

		1993		4		4		37.0018		1.879886		.		.		.		.		.		.		.		.		.		.

		1993		4		5		45.859		2.152999		.		.		.		.		.		.		.		.		.		.

		1993		4		6		46.343		2.05741		.		.		.		.		.		.		.		.		.		.

		1993		4		7		38.6958		2.486749		.		.		.		.		.		.		.		.		.		.

		1993		4		8		38.236		.		.		.		.		.		.		.		.		.		.		.

		1993		4		9		36.8324		.		.		.		.		.		.		.		.		.		.		.

		1993		4		10		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1993		4		11		32.1618		.		.		.		.		.		.		.		.		.		.		.

		1993		4		12		35.8765		.		.		.		.		.		.		.		.		.		.		.

		1993		4		13		36.1548		.		.		.		.		.		.		.		.		.		.		.

		1993		4		14		40.0026		.		.		.		.		.		.		.		.		.		.		.

		1994		1		1		9.5469		.		.		.		.		.		.		.		.		.		.		.

		1994		1		2		11.5071		.		.		.		.		.		.		.		.		.		.		.

		1994		1		3		13.5157		.		.		.		.		.		.		.		.		.		.		.

		1994		1		4		15.2944		.		.		.		.		.		.		.		.		.		.		.

		1994		1		5		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1994		1		6		26.0513		.		.		.		.		.		.		.		.		.		.		.

		1994		1		7		41.745		.		.		.		.		.		.		.		.		.		.		.

		1994		1		8		34.3035		.		.		.		.		.		.		.		.		.		.		.

		1994		1		9		29.0642		.		.		.		.		.		.		.		.		.		.		.

		1994		1		10		29.4272		.		.		.		.		.		.		.		.		.		.		.

		1994		1		11		30.2742		.		.		.		.		.		.		.		.		.		.		.

		1994		1		12		33.3839		.		.		.		.		.		.		.		.		.		.		.

		1994		1		13		32.2586		.		.		.		.		.		.		.		.		.		.		.

		1994		1		14		25.8335		.		.		.		.		.		.		.		.		.		.		.

		1994		2		1		8.7967		.		.		.		.		.		.		.		.		.		.		.

		1994		2		2		10.1882		.		.		.		.		.		.		.		.		.		.		.

		1994		2		3		13.7577		.		.		.		.		.		.		.		.		.		.		.

		1994		2		4		20.6305		.		.		.		.		.		.		.		.		.		.		.

		1994		2		5		27.8542		.		.		.		.		.		.		.		.		.		.		.

		1994		2		6		38.9983		.		.		.		.		.		.		.		.		.		.		.

		1994		2		7		51.2556		.		.		.		.		.		.		.		.		.		.		.

		1994		2		8		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1994		2		9		33.7227		.		.		.		.		.		.		.		.		.		.		.

		1994		2		10		27.7937		.		.		.		.		.		.		.		.		.		.		.

		1994		2		11		30.7461		.		.		.		.		.		.		.		.		.		.		.

		1994		2		12		39.4581		.		.		.		.		.		.		.		.		.		.		.

		1994		2		13		42.4952		.		.		.		.		.		.		.		.		.		.		.

		1994		2		14		42.0838		.		.		.		.		.		.		.		.		.		.		.

		1994		3		1		12.2331		.		.		.		.		.		.		.		.		.		.		.

		1994		3		2		10.4181		.		.		.		.		.		.		.		.		.		.		.

		1994		3		3		18.9244		.		.		.		.		.		.		.		.		.		.		.

		1994		3		4		31.0365		.		.		.		.		.		.		.		.		.		.		.

		1994		3		5		32.1255		.		.		.		.		.		.		.		.		.		.		.

		1994		3		6		39.5912		.		.		.		.		.		.		.		.		.		.		.

		1994		3		7		40.7528		.		.		.		.		.		.		.		.		.		.		.

		1994		3		8		37.6068		.		.		.		.		.		.		.		.		.		.		.

		1994		3		9		26.5353		.		.		.		.		.		.		.		.		.		.		.

		1994		3		10		33.759		.		.		.		.		.		.		.		.		.		.		.

		1994		3		11		36.9776		.		.		.		.		.		.		.		.		.		.		.

		1994		3		12		28.435		.		.		.		.		.		.		.		.		.		.		.

		1994		3		13		41.624		.		.		.		.		.		.		.		.		.		.		.

		1994		3		14		29.2699		.		.		.		.		.		.		.		.		.		.		.

		1994		4		1		12.8744		.		.		.		.		.		.		.		.		.		.		.

		1994		4		2		12.2573		.		.		.		.		.		.		.		.		.		.		.

		1994		4		3		21.6106		.		.		.		.		.		.		.		.		.		.		.

		1994		4		4		23.3167		.		.		.		.		.		.		.		.		.		.		.

		1994		4		5		38.9862		.		.		.		.		.		.		.		.		.		.		.

		1994		4		6		40.9948		.		.		.		.		.		.		.		.		.		.		.

		1994		4		7		47.5046		.		.		.		.		.		.		.		.		.		.		.

		1994		4		8		35.9733		.		.		.		.		.		.		.		.		.		.		.

		1994		4		9		34.5213		.		.		.		.		.		.		.		.		.		.		.

		1994		4		10		31.3995		.		.		.		.		.		.		.		.		.		.		.

		1994		4		11		33.154		.		.		.		.		.		.		.		.		.		.		.

		1994		4		12		32.1376		.		.		.		.		.		.		.		.		.		.		.

		1994		4		13		39.567		.		.		.		.		.		.		.		.		.		.		.

		1994		4		14		35.0174		.		.		.		.		.		.		.		.		.		.		.

		1995		1		1		26.5950135		.		.		.		5.74		2.06		43.646		360		0.105131		1.106803		1032.2670361446		.

		1995		1		2		29.36143375		.		.		.		6.03		2.035		32.721		380		9.87E-02		1.035583		933.6804489796		.

		1995		1		3		28.747488		.		.		.		6.29		2.29		70.901		390		9.78E-02		1.0939		1232.0562746781		.

		1995		1		4		27.9186765		.		.		.		6.24		3.358		59.861		450		0.093718		1.020476		1423.6324094707		.

		1995		1		5		40.168128		.		.		.		5.65		6.705		75.156		440		0.103957		1.153291		2134.3774137931		.

		1995		1		6		36.6636105		.		.		.		5.88		3.241		37.781		340		0.104214		1.048153		1945.3801304348		.

		1995		1		7		46.533623125		.		.		.		5.56		5.855		72.856		440		0.107155		1.108088		1409.9420689655		.

		1995		1		8		30.66700725		.		.		.		5.62		4.335		29.156		440		0.100524		1.048446		532.1734468085		.

		1995		1		9		38.602861		.		.		.		5.75		3.141		64.691		470		0.102059		1.090997		2335.08825		.

		1995		1		10		38.02436		.		.		.		5.82		2.894		87.116		480		0.099216		1.103796		2082.8741774744		.

		1995		1		11		38.524695		.		.		.		5.79		5.549		125.986		480		0.105544		1.237738		1875.72		.

		1995		1		12		39.771125625		.		.		.		5.47		4.415		83.896		390		0.105424		1.141745		2084.0388461539		.

		1995		1		13		40.2721275		.		.		.		5.72		4.963		91.486		480		0.108931		1.206529		1407.6549069767		.

		1995		1		14		38.81356875		.		.		.		5.72		4.606		61.816		440		0.100099		1.1011		2306.5920354331		.

		1995		2		1		23.36517425		.		.		.		6.15		1.219		40.656		400		9.08E-02		1.009093		928.944225		.

		1995		2		2		28.2801255		.		.		.		6.02		1.27		87.576		520		8.83E-02		1.01617		1107.3660714286		.

		1995		2		3		27.667068		.		.		.		5.91		1.761		57.331		480		8.73E-02		1.03663		1184.187922179		.

		1995		2		4		34.687354625		.		.		.		5.88		3.235		33.296		430		9.58E-02		1.080443		1083.6925578947		.

		1995		2		5		35.703415		.		.		.		5.79		3.659		67.911		460		0.093333		1.131343		1792.744921659		.

		1995		2		6		46.478245		.		.		.		5.38		6.282		81.596		550		9.42E-02		1.129653		2044.9047920792		.

		1995		2		7		45.1988625		.		.		.		5.26		7.268		115.981		500		9.65E-02		1.12113		1969.8731608696		.

		1995		2		8		34.25694525		.		.		.		5.68		3.111		32.721		510		8.92E-02		1.012604		820.4125560538		.

		1995		2		9		42.399336375		.		.		.		5.5		5.194		65.381		530		9.04E-02		1.090922		1636.1489189189		.

		1995		2		10		44.59719		.		.		.		5.61		4.013		90.106		520		9.98E-02		1.21694		2370.5175405405		.

		1995		2		11		40.732428		.		.		.		5.72		3.006		96.776		500		9.54E-02		1.134297		2033.6093114754		.

		1995		2		12		44.2636425		.		.		.		5.3		6.238		127.366		490		9.60E-02		1.176231		2159.7572913669		.

		1995		2		13		44.605576125		.		.		.		5.33		6.123		144.6926		530		9.56E-02		1.152754		2931.6493521127		.

		1995		2		14		45.0973875		.		.		.		5.35		5.881		80.38929		530		8.81E-02		1.106521		1710.892734375		.

		1995		3		1		29.7493625		.		.		.		5.76		1.766		85.0473		560		8.40E-02		1.090289		847.2385096154		.

		1995		3		2		28.9864575		.		.		.		5.9		1.144		63.80223		490		8.09E-02		1.062025		1682.5752580645		.

		1995		3		3		41.5844715		.		.		.		5.58		2.25		22.90263		370		8.21E-02		1.028703		2372.1207014218		.

		1995		3		4		47.438655		.		.		.		5.4		5.334		102.7705		480		8.67E-02		1.139952		2086.79625		.

		1995		3		5		47.363064375		.		.		.		5.58		4.295		71.30049		440		0.081062		1.062601		2200.8229859155		.

		1995		3		6		42.55225425		.		.		.		5.66		4.909		55.62231		390		8.55E-02		1.041597		1512.5372307692		.

		1995		3		7		43.4700475		.		.		.		5.66		4.046		63.91584		470		8.43E-02		1.084129		2274.1224		.

		1995		3		8		42.88509775		.		.		.		5.5		6.064		61.1892		510		8.43E-02		1.086873		1706.2727286245		.

		1995		3		9		44.2687685		.		.		.		5.55		3.304		84.36564		510		8.41E-02		1.103211		2345.1374457831		.

		1995		3		10		44.147379375		.		.		.		5.48		5.685		80.16207		490		8.06E-02		1.04677		1760.265		.

		1995		3		11		46.41508575		.		.		.		5.45		5.281		91.75029		520		0.085514		1.115387		2450.6856		.

		1995		3		12		43.30715125		.		.		.		5.69		3.654		85.95618		380		8.07E-02		1.1461		2235.8598829787		.

		1995		3		13		49.293035		.		.		.		5.38		5.714		141.7387		530		0.088811		1.195112		2042.6108108108		.

		1995		3		14		42.736166		.		.		.		5.65		2.922		52.1004		370		8.81E-02		1.187086		1496.5409853659		.

		1995		4		1		32.56162525		.		.		.		5.79		1.77		34.03641		400		7.89E-02		1.027319		1446.2985829787		.

		1995		4		2		30.9172545		.		.		.		5.87		1.045		94.93137		560		7.27E-02		0.994802		1348.4583959391		.

		1995		4		3		38.60858925		.		.		.		5.53		3.222		112.5409		510		8.35E-02		1.127102		1303.0067718121		.

		1995		4		4		41.3986815		.		.		.		5.55		3.09		86.86506		510		7.93E-02		1.023276		2278.6589189189		.

		1995		4		5		42.18905075		.		.		.		5.67		3.118		84.93369		480		7.98E-02		1.071985		1379.1786585366		.

		1995		4		6		48.197023875		.		.		.		5.49		4.925		115.722		590		7.19E-02		0.981213		2701.7730989011		.

		1995		4		7		48.622794		.		.		.		5.48		5.355		81.29817		420		8.90E-02		1.242296		2205.8748870968		.

		1995		4		8		36.24171925		.		.		.		5.57		2.984		32.7867		490		8.07E-02		1.014848		1320.1930746269		.

		1995		4		9		42.594585		.		.		.		5.82		3.398		39.83052		380		8.45E-02		1.08606		1811.4854309623		.

		1995		4		10		44.194205		.		.		.		5.64		4.41		128.2191		610		8.27E-02		1.118397		2417.4537391304		.

		1995		4		11		38.970537375		.		.		.		5.67		4.72		97.77392		390		8.40E-02		1.165828		1865.5505859375		.

		1995		4		12		45.26943575		.		.		.		5.65		3.934		70.8735		290		7.83E-02		1.038312		1965.578597561		.

		1995		4		13		43.91993375		.		.		.		5.36		8.169		138.1804		600		8.53E-02		1.130279		1604.66328		.

		1995		4		14		42.97137075		.		.		.		5.66		5.685		63.39496		500		8.04E-02		1.03136		1730.17845		.

		1996		1		1		17.9877567073		.		.		.		5.55		9.847		45.23676		479		8.39E-02		0.7453126		.		.

		1996		1		2		8.2659416159		3.053415		.		.		5.75		14.99		42.98493		578		7.76E-02		0.7013445		.		.

		1996		1		3		22.3650054878		2.47207		.		.		5.86		9.737		60.0345		586		8.04E-02		0.7421901		.		.

		1996		1		4		21.9460060976		2.668176		.		.		5.78		10.743		49.09704		528		7.51E-02		0.6901216		.		.

		1996		1		5		30.9360847561		2.762854		.		.		5.46		14.773		63.35863		627		8.37E-02		0.7663757		.		.

		1996		1		6		27.092195122		2.9528		.		.		5.46		15.025		57.24652		355		8.67E-02		0.7613226		.		.

		1996		1		7		34.8024036585		3.146002		.		.		5.07		24.5		72.15149		351		8.13E-02		0.8083484		.		.

		1996		1		8		17.2465948171		.		.		.		.		.		.		.		.		.		.		.

		1996		1		9		29.7702792683		.		.		.		.		.		.		.		.		.		.		.

		1996		1		10		31.7461760671		.		.		.		.		.		.		.		.		.		.		.

		1996		1		11		38.6712310976		.		.		.		.		.		.		.		.		.		.		.

		1996		1		12		36.4331737805		.		.		.		.		.		.		.		.		.		.		.

		1996		1		13		38.4455734756		.		.		.		.		.		.		.		.		.		.		.

		1996		1		14		28.7371864329		.		.		.		.		.		.		.		.		.		.		.

		1996		2		1		15.8477721037		.		.		.		5.7		14.745		50.06211		357		7.71E-02		0.732138		.		.

		1996		2		2		20.5764557927		2.29067		.		.		5.67		14.229		79.76482		375		0.0870913		0.8007293		.		.

		1996		2		3		21.9721243902		2.319055		.		.		5.72		14.032		57.24652		487		0.0751305		0.7428039		.		.

		1996		2		4		20.0517658537		2.905353		.		.		5.29		24.603		47.27413		426		8.33E-02		0.7761409		.		.

		1996		2		5		32.6612754573		2.513707		.		.		5.35		22.333		67.11168		491		8.16E-02		0.784031		.		.

		1996		2		6		39.5227317073		2.935251		.		.		4.99		24.1		82.33834		523		8.23E-02		0.8470785		.		.

		1996		2		7		39.4125221037		3.206109		.		.		4.79		47.733		102.81927		524		9.11E-02		0.8659871		.		.

		1996		2		8		13.4637585366		.		.		.		.		.		.		.		.		.		.		.

		1996		2		9		38.816652439		.		.		.		.		.		.		.		.		.		.		.

		1996		2		10		35.8089170732		.		.		.		.		.		.		.		.		.		.		.

		1996		2		11		35.0495314024		.		.		.		.		.		.		.		.		.		.		.

		1996		2		12		39.61464375		.		.		.		.		.		.		.		.		.		.		.

		1996		2		13		40.6656099085		.		.		.		.		.		.		.		.		.		.		.

		1996		2		14		37.5805157012		.		.		.		.		.		.		.		.		.		.		.

		1996		3		1		15.7626109756		.		.		.		5.37		17.78		28.40165		443		8.44E-02		0.7498502		.		.

		1996		3		2		20.2037721037		2.345181		.		.		5.52		19.259		68.39844		501		8.05E-02		0.7728501		.		.

		1996		3		3		26.6783603659		2.473941		.		.		5.26		17.166		102.39035		441		8.29E-02		0.825074		.		.

		1996		3		4		34.9530634146		2.665406		.		.		5.14		22.91		102.49758		431		9.74E-02		0.8755895		.		.

		1996		3		5		26.6621655488		3.148458		.		.		5.15		24.429		103.35542		446		8.91E-02		0.8806111		.		.

		1996		3		6		36.9426280488		2.947123		.		.		5.04		24.605		76.44069		408		0.1015588		0.8768194		.		.

		1996		3		7		40.0045920732		2.92363		.		.		4.97		33.328		81.4805		417		8.38E-02		0.8392584		.		.

		1996		3		8		39.8472182927		.		.		.		.		.		.		.		.		.		.		.

		1996		3		9		27.3530829268		.		.		.		.		.		.		.		.		.		.		.

		1996		3		10		40.8153658537		.		.		.		.		.		.		.		.		.		.		.

		1996		3		11		42.0581981707		.		.		.		.		.		.		.		.		.		.		.

		1996		3		12		25.88265625		.		.		.		.		.		.		.		.		.		.		.

		1996		3		13		24.298164939		.		.		.		.		.		.		.		.		.		.		.

		1996		3		14		17.393897561		.		.		.		.		.		.		.		.		.		.		.

		1996		4		1		21.2611202744		.		.		.		5.48		13.33		35.69329		385		7.47E-02		0.7354802		.		.

		1996		4		2		23.008445122		2.384592		.		.		5.72		8.101		86.94923		448		7.46E-02		0.7021043		.		.

		1996		4		3		24.3002676829		2.430384		.		.		5.41		12.728		86.41308		384		7.35E-02		0.7410749		.		.

		1996		4		4		32.2058469512		2.46465		.		.		5.52		10.035		76.44069		416		9.23E-02		0.7147453		.		.

		1996		4		5		15.9576496951		2.661035		.		.		5.15		17.999		99.49514		444		7.58E-02		0.8052992		.		.

		1996		4		6		35.9861378049		2.848205		.		.		5.16		13.744		108.07354		470		7.82E-02		0.7323437		.		.

		1996		4		7		40.8321140244		3.459711		.		.		5.09		13.981		77.62022		425		8.28E-02		0.7763256		.		.

		1996		4		8		35.3305243902		.		.		.		.		.		.		.		.		.		.		.

		1996		4		9		36.9469810976		.		.		.		.		.		.		.		.		.		.		.

		1996		4		10		32.8811597561		.		.		.		.		.		.		.		.		.		.		.

		1996		4		11		33.572814939		.		.		.		.		.		.		.		.		.		.		.

		1996		4		12		37.8420121951		.		.		.		.		.		.		.		.		.		.		.

		1996		4		13		34.7428259146		.		.		.		.		.		.		.		.		.		.		.

		1996		4		14		37.1292926829		.		.		.		.		.		.		.		.		.		.		.

		1997		1		1		20.7253079268		.		.		.		.		.		.		.		.		.		.		.

		1997		1		2		17.4688585366		2.443515		.		.		.		.		.		.		.		.		.		.

		1997		1		3		20.8951875		2.490977		.		.		.		.		.		.		.		.		.		.

		1997		1		4		19.0785643293		2.568757		.		.		.		.		.		.		.		.		.		.

		1997		1		5		36.4819057927		2.609418		.		.		.		.		.		.		.		.		.		.

		1997		1		6		28.7947536585		2.671903		.		.		.		.		.		.		.		.		.		.

		1997		1		7		55.9965128049		2.772307		.		.		.		.		.		.		.		.		.		.

		1997		1		8		44.6050083841		.		.		.		.		.		.		.		.		.		.		.

		1997		1		9		46.7619256098		.		.		.		.		.		.		.		.		.		.		.

		1997		1		10		36.8041051829		.		.		.		.		.		.		.		.		.		.		.

		1997		1		11		42.9878323171		.		.		.		.		.		.		.		.		.		.		.

		1997		1		12		38.8077987805		.		.		.		.		.		.		.		.		.		.		.

		1997		1		13		39.500154878		.		.		.		.		.		.		.		.		.		.		.

		1997		1		14		35.1919646341		.		.		.		.		.		.		.		.		.		.		.

		1997		2		1		16.7077390244		.		.		.		.		.		.		.		.		.		.		.

		1997		2		2		18.8522057927		2.584		.		.		.		.		.		.		.		.		.		.

		1997		2		3		22.226335061		2.501299		.		.		.		.		.		.		.		.		.		.

		1997		2		4		38.3088582317		2.445467		.		.		.		.		.		.		.		.		.		.

		1997		2		5		29.2989695122		2.497357		.		.		.		.		.		.		.		.		.		.

		1997		2		6		46.4261875		2.563264		.		.		.		.		.		.		.		.		.		.

		1997		2		7		63.7501596037		2.531143		.		.		.		.		.		.		.		.		.		.

		1997		2		8		40.294660061		.		.		.		.		.		.		.		.		.		.		.

		1997		2		9		48.6747032012		.		.		.		.		.		.		.		.		.		.		.

		1997		2		10		28.6915716463		.		.		.		.		.		.		.		.		.		.		.

		1997		2		11		28.4049713415		.		.		.		.		.		.		.		.		.		.		.

		1997		2		12		50.9747176829		.		.		.		.		.		.		.		.		.		.		.

		1997		2		13		64.0927408537		.		.		.		.		.		.		.		.		.		.		.

		1997		2		14		51.5319079268		.		.		.		.		.		.		.		.		.		.		.

		1997		3		1		27.0209969512		.		.		.		.		.		.		.		.		.		.		.

		1997		3		2		18.4670347561		2.450068		.		.		.		.		.		.		.		.		.		.

		1997		3		3		35.1727079268		2.428612		.		.		.		.		.		.		.		.		.		.

		1997		3		4		33.5292291159		2.55452		.		.		.		.		.		.		.		.		.		.

		1997		3		5		36.9203463415		2.807181		.		.		.		.		.		.		.		.		.		.

		1997		3		6		49.1404609756		2.442087		.		.		.		.		.		.		.		.		.		.

		1997		3		7		36.9993099085		2.376531		.		.		.		.		.		.		.		.		.		.

		1997		3		8		46.8477323171		.		.		.		.		.		.		.		.		.		.		.

		1997		3		9		36.3735591463		.		.		.		.		.		.		.		.		.		.		.

		1997		3		10		37.9928564024		.		.		.		.		.		.		.		.		.		.		.

		1997		3		11		45.4782004573		.		.		.		.		.		.		.		.		.		.		.

		1997		3		12		36.8487792683		.		.		.		.		.		.		.		.		.		.		.

		1997		3		13		57.1337652439		.		.		.		.		.		.		.		.		.		.		.

		1997		3		14		42.4585495427		.		.		.		.		.		.		.		.		.		.		.

		1997		4		1		20.4796926829		.		.		.		.		.		.		.		.		.		.		.

		1997		4		2		20.442802439		2.729404		.		.		.		.		.		.		.		.		.		.

		1997		4		3		34.0992756098		2.192496		.		.		.		.		.		.		.		.		.		.

		1997		4		4		25.74275		2.747582		.		.		.		.		.		.		.		.		.		.

		1997		4		5		48.4627134146		2.432992		.		.		.		.		.		.		.		.		.		.

		1997		4		6		52.1466653963		2.496401		.		.		.		.		.		.		.		.		.		.

		1997		4		7		55.9245768293		2.747763		.		.		.		.		.		.		.		.		.		.

		1997		4		8		41.174326372		.		.		.		.		.		.		.		.		.		.		.

		1997		4		9		37.5053518293		.		.		.		.		.		.		.		.		.		.		.

		1997		4		10		41.9291560976		.		.		.		.		.		.		.		.		.		.		.

		1997		4		11		33.7176829268		.		.		.		.		.		.		.		.		.		.		.

		1997		4		12		39.1259771341		.		.		.		.		.		.		.		.		.		.		.

		1997		4		13		48.2731897866		.		.		.		.		.		.		.		.		.		.		.

		1997		4		14		33.1015605183		.		.		.		.		.		.		.		.		.		.		.

		1998		1		1		24.9018368902		.		.		.		.		.		.		.		.		.		.		.

		1998		1		2		25.6580049628		2.474138		.		.		.		.		.		.		.		.		.		.

		1998		1		3		31.2129958644		2.344589		.		.		.		.		.		.		.		.		.		.

		1998		1		4		34.2282878412		2.228333		.		.		.		.		.		.		.		.		.		.

		1998		1		5		49.5149214227		2.454129		.		.		.		.		.		.		.		.		.		.

		1998		1		6		48.5431182796		2.204578		.		.		.		.		.		.		.		.		.		.

		1998		1		7		55.2136311001		2.527433		.		.		.		.		.		.		.		.		.		.

		1998		1		8		38.3806097561		.		.		.		.		.		.		.		.		.		.		.

		1998		1		9		45.1556875		.		.		.		.		.		.		.		.		.		.		.

		1998		1		10		48.9891371951		.		.		.		.		.		.		.		.		.		.		.

		1998		1		11		55.9949634146		.		.		.		.		.		.		.		.		.		.		.

		1998		1		12		49.664597561		.		.		.		.		.		.		.		.		.		.		.

		1998		1		13		61.9514466463		.		.		.		.		.		.		.		.		.		.		.

		1998		1		14		46.3055564024		.		.		.		.		.		.		.		.		.		.		.

		1998		2		1		22.3267134146		.		.		.		.		.		.		.		.		.		.		.

		1998		2		2		29.1737105045		2.239999		.		.		.		.		.		.		.		.		.		.

		1998		2		3		28.415483871		2.222164		.		.		.		.		.		.		.		.		.		.

		1998		2		4		37.7023589744		2.375611		.		.		.		.		.		.		.		.		.		.

		1998		2		5		50.5393680728		2.40237		.		.		.		.		.		.		.		.		.		.

		1998		2		6		56.2502878412		2.490715		.		.		.		.		.		.		.		.		.		.

		1998		2		7		55.365356493		2.68826		.		.		.		.		.		.		.		.		.		.

		1998		2		8		38.5621097561		.		.		.		.		.		.		.		.		.		.		.

		1998		2		9		50.4068292683		.		.		.		.		.		.		.		.		.		.		.

		1998		2		10		53.8722987805		.		.		.		.		.		.		.		.		.		.		.

		1998		2		11		51.5437865854		.		.		.		.		.		.		.		.		.		.		.

		1998		2		12		56.3719817073		.		.		.		.		.		.		.		.		.		.		.

		1998		2		13		57.7861692073		.		.		.		.		.		.		.		.		.		.		.

		1998		2		14		54.4330304878		.		.		.		.		.		.		.		.		.		.		.

		1998		3		1		19.5352286585		.		.		.		.		.		.		.		.		.		.		.

		1998		3		2		30.3314673284		2.307095		.		.		.		.		.		.		.		.		.		.

		1998		3		3		34.0537435897		2.190743		.		.		.		.		.		.		.		.		.		.

		1998		3		4		45.4055252275		2.287626		.		.		.		.		.		.		.		.		.		.

		1998		3		5		56.1596129032		2.373053		.		.		.		.		.		.		.		.		.		.

		1998		3		6		53.1301091811		2.532981		.		.		.		.		.		.		.		.		.		.

		1998		3		7		55.3201191067		2.409834		.		.		.		.		.		.		.		.		.		.

		1998		3		8		44.1598353659		.		.		.		.		.		.		.		.		.		.		.

		1998		3		9		49.7946356707		.		.		.		.		.		.		.		.		.		.		.

		1998		3		10		54.4084984756		.		.		.		.		.		.		.		.		.		.		.

		1998		3		11		56.3887667683		.		.		.		.		.		.		.		.		.		.		.

		1998		3		12		57.3377682927		.		.		.		.		.		.		.		.		.		.		.

		1998		3		13		59.891679878		.		.		.		.		.		.		.		.		.		.		.

		1998		3		14		42.649179878		.		.		.		.		.		.		.		.		.		.		.

		1998		4		1		26.1123902439		.		.		.		.		.		.		.		.		.		.		.

		1998		4		2		28.6919123242		2.296501		.		.		.		.		.		.		.		.		.		.

		1998		4		3		37.2239636063		2.148498		.		.		.		.		.		.		.		.		.		.

		1998		4		4		47.40617866		2.482404		.		.		.		.		.		.		.		.		.		.

		1998		4		5		52.7475930521		2.306948		.		.		.		.		.		.		.		.		.		.

		1998		4		6		55.8977965261		2.442486		.		.		.		.		.		.		.		.		.		.

		1998		4		7		59.1082497932		2.746377		.		.		.		.		.		.		.		.		.		.

		1998		4		8		42.3522134146		.		.		.		.		.		.		.		.		.		.		.

		1998		4		9		47.0184603659		.		.		.		.		.		.		.		.		.		.		.

		1998		4		10		53.954195122		.		.		.		.		.		.		.		.		.		.		.

		1998		4		11		54.6923689024		.		.		.		.		.		.		.		.		.		.		.

		1998		4		12		50.7148628049		.		.		.		.		.		.		.		.		.		.		.

		1998		4		13		56.0879268293		.		.		.		.		.		.		.		.		.		.		.

		1998		4		14		49.664597561		.		.		.		.		.		.		.		.		.		.		.

		1999		1		1		17.6568512195		.		.		.		.		.		.		.		.		.		.		.

		1999		1		2		17.9276029663		2.265691		.		.		.		.		.		.		.		.		.		.

		1999		1		3		23.2761977867		2.330989		.		.		.		.		.		.		.		.		.		.

		1999		1		4		23.2757339418		2.332195		.		.		.		.		.		.		.		.		.		.

		1999		1		5		31.5933995665		2.252169		.		.		.		.		.		.		.		.		.		.

		1999		1		6		37.0741901654		2.271812		.		.		.		.		.		.		.		.		.		.

		1999		1		7		53.0916800913		2.513135		.		.		.		.		.		.		.		.		.		.

		1999		1		8		49.181364878		2.729804		.		.		.		.		.		.		.		.		.		.

		1999		1		9		34.8321519512		2.358296		.		.		.		.		.		.		.		.		.		.

		1999		1		10		39.1747829268		2.406740		.		.		.		.		.		.		.		.		.		.

		1999		1		11		46.4073365854		2.201668		.		.		.		.		.		.		.		.		.		.

		1999		1		12		42.7524282927		2.347347		.		.		.		.		.		.		.		.		.		.

		1999		1		13		57.3045080488		2.547308		.		.		.		.		.		.		.		.		.		.

		1999		1		14		41.19808		2.014915		.		.		.		.		.		.		.		.		.		.

		1999		2		1		16.3727165854		2.248280		.		.		.		.		.		.		.		.		.		.

		1999		2		2		19.4870493098		2.176957		.		.		.		.		.		.		.		.		.		.

		1999		2		3		21.9938987336		2.274987		.		.		.		.		.		.		.		.		.		.

		1999		2		4		30.4374982316		2.375968		.		.		.		.		.		.		.		.		.		.

		1999		2		5		36.8088709184		2.234534		.		.		.		.		.		.		.		.		.		.

		1999		2		6		49.9806727667		2.226289		.		.		.		.		.		.		.		.		.		.

		1999		2		7		51.7650838562		2.827464		.		.		.		.		.		.		.		.		.		.

		1999		2		8		47.5877653659		2.310167		.		.		.		.		.		.		.		.		.		.

		1999		2		9		45.3240029268		2.218510		.		.		.		.		.		.		.		.		.		.

		1999		2		10		46.2462		2.305465		.		.		.		.		.		.		.		.		.		.

		1999		2		11		45.7627902439		2.323736		.		.		.		.		.		.		.		.		.		.

		1999		2		12		45.9117382927		2.385305		.		.		.		.		.		.		.		.		.		.

		1999		2		13		59.4751004878		2.560521		.		.		.		.		.		.		.		.		.		.

		1999		2		14		44.0853170732		2.283960		.		.		.		.		.		.		.		.		.		.

		1999		3		1		1.9162858537		2.341408		.		.		.		.		.		.		.		.		.		.

		1999		3		2		17.54632251		2.413558		.		.		.		.		.		.		.		.		.		.

		1999		3		3		20.0026128465		2.535145		.		.		.		.		.		.		.		.		.		.

		1999		3		4		32.1175442327		2.328980		.		.		.		.		.		.		.		.		.		.

		1999		3		5		36.3543029778		2.334217		.		.		.		.		.		.		.		.		.		.

		1999		3		6		56.9102827153		2.397371		.		.		.		.		.		.		.		.		.		.

		1999		3		7		54.2413195208		2.470480		.		.		.		.		.		.		.		.		.		.

		1999		3		8		51.17574		2.347013		.		.		.		.		.		.		.		.		.		.

		1999		3		9		39.9817053659		2.659387		.		.		.		.		.		.		.		.		.		.

		1999		3		10		45.2657458537		2.253215		.		.		.		.		.		.		.		.		.		.

		1999		3		11		57.2034878049		2.310641		.		.		.		.		.		.		.		.		.		.

		1999		3		12		45.6295426829		2.292894		.		.		.		.		.		.		.		.		.		.

		1999		3		13		60.4369619512		2.475010		.		.		.		.		.		.		.		.		.		.

		1999		3		14		44.0175570732		2.417298		.		.		.		.		.		.		.		.		.		.

		1999		4		1		22.2256931707		2.236301		.		.		.		.		.		.		.		.		.		.

		1999		4		2		21.7765874273		2.178977		.		.		.		.		.		.		.		.		.		.

		1999		4		3		28.9675739418		2.135376		.		.		.		.		.		.		.		.		.		.

		1999		4		4		38.2161761552		2.308316		.		.		.		.		.		.		.		.		.		.

		1999		4		5		43.5735840274		2.224128		.		.		.		.		.		.		.		.		.		.

		1999		4		6		45.954035733		2.169551		.		.		.		.		.		.		.		.		.		.

		1999		4		7		57.009777433		2.669829		.		.		.		.		.		.		.		.		.		.

		1999		4		8		43.073875122		2.117414		.		.		.		.		.		.		.		.		.		.

		1999		4		9		42.0554092683		2.140432		.		.		.		.		.		.		.		.		.		.

		1999		4		10		52.5565565854		2.275970		.		.		.		.		.		.		.		.		.		.

		1999		4		11		45.54319		2.320683		.		.		.		.		.		.		.		.		.		.

		1999		4		12		45.0471785366		2.259413		.		.		.		.		.		.		.		.		.		.

		1999		4		13		57.3398341463		2.287429		.		.		.		.		.		.		.		.		.		.

		1999		4		14		44.73854		2.304275		.		.		.		.		.		.		.		.		.		.

		2000		1		1		37.4433909756		2.4515621662		.		.		.		.		.		.		.		.		.		.

		2000		1		2		45.2514914634		2.4906442165		.		.		.		.		.		.		.		.		.		.

		2000		1		3		48.268257561		2.2338044643		.		.		.		.		.		.		.		.		.		.

		2000		1		4		41.702354878		2.2379496098		.		.		.		.		.		.		.		.		.		.

		2000		1		5		45.606405122		2.3429486752		.		.		.		.		.		.		.		.		.		.

		2000		1		6		48.268257561		2.3071639538		.		.		.		.		.		.		.		.		.		.

		2000		1		7		44.5416641463		2.4928119183		.		.		.		.		.		.		.		.		.		.

		2000		1		8		29.4235404878		2.2814347744		.		.		.		.		.		.		.		.		.		.

		2000		1		9		39.6577795122		2.3987574577		.		.		.		.		.		.		.		.		.		.

		2000		1		10		40.9782731707		2.3722727299		.		.		.		.		.		.		.		.		.		.

		2000		1		11		44.9488439024		2.4454627037		.		.		.		.		.		.		.		.		.		.

		2000		1		12		42.8208080488		2.4000935555		.		.		.		.		.		.		.		.		.		.

		2000		1		13		44.5416641463		2.7098264694		.		.		.		.		.		.		.		.		.		.

		2000		1		14		34.9319326829		2.4341855049		.		.		.		.		.		.		.		.		.		.

		2000		2		1		32.6520565854		2.4175541401		.		.		.		.		.		.		.		.		.		.

		2000		2		2		34.6040817073		2.3812661171		.		.		.		.		.		.		.		.		.		.

		2000		2		3		47.2035165854		2.32716012		.		.		.		.		.		.		.		.		.		.

		2000		2		4		47.5584302439		2.3489339352		.		.		.		.		.		.		.		.		.		.

		2000		2		5		48.978084878		2.2695176601		.		.		.		.		.		.		.		.		.		.

		2000		2		6		45.2514914634		2.3454420567		.		.		.		.		.		.		.		.		.		.

		2000		2		7		42.5896390244		2.4104948044		.		.		.		.		.		.		.		.		.		.

		2000		2		8		29.850552439		2.2872538567		.		.		.		.		.		.		.		.		.		.

		2000		2		9		45.6772639024		2.3815879822		.		.		.		.		.		.		.		.		.		.

		2000		2		10		42.567947561		2.2973809242		.		.		.		.		.		.		.		.		.		.

		2000		2		11		38.95353		2.3805446625		.		.		.		.		.		.		.		.		.		.

		2000		2		12		46.7475826829		2.3202955723		.		.		.		.		.		.		.		.		.		.

		2000		2		13		33.5064936585		2.4919323921		.		.		.		.		.		.		.		.		.		.

		2000		2		14		45.4622085366		2.4630081654		.		.		.		.		.		.		.		.		.		.

		2000		3		1		40.2827002439		2.4494512081		.		.		.		.		.		.		.		.		.		.

		2000		3		2		35.6688226829		2.4038221836		.		.		.		.		.		.		.		.		.		.

		2000		3		3		44.8965778049		2.5412957668		.		.		.		.		.		.		.		.		.		.

		2000		3		4		46.6711460976		2.217220068		.		.		.		.		.		.		.		.		.		.

		2000		3		5		44.8965778049		2.3829505444		.		.		.		.		.		.		.		.		.		.

		2000		3		6		48.268257561		2.5086183548		.		.		.		.		.		.		.		.		.		.

		2000		3		7		48.6231712195		2.5945978165		.		.		.		.		.		.		.		.		.		.

		2000		3		8		44.6875134146		2.3846356869		.		.		.		.		.		.		.		.		.		.

		2000		3		9		38.2864658537		2.3169689178		.		.		.		.		.		.		.		.		.		.

		2000		3		10		48.7438170732		2.2844033241		.		.		.		.		.		.		.		.		.		.

		2000		3		11		48.5021121951		2.1423103809		.		.		.		.		.		.		.		.		.		.

		2000		3		12		36.0840592683		2.369294405		.		.		.		.		.		.		.		.		.		.

		2000		3		13		33.6093731707		2.8322412968		.		.		.		.		.		.		.		.		.		.

		2000		3		14		34.1694260976		2.4173130989		.		.		.		.		.		.		.		.		.		.

		2000		4		1		42.5896390244		2.732473135		.		.		.		.		.		.		.		.		.		.

		2000		4		2		49.5104553659		2.4357287884		.		.		.		.		.		.		.		.		.		.

		2000		4		3		47.7358870732		2.4288938046		.		.		.		.		.		.		.		.		.		.

		2000		4		4		47.9133439024		2.6473257542		.		.		.		.		.		.		.		.		.		.

		2000		4		5		50.93011		2.1618285179		.		.		.		.		.		.		.		.		.		.

		2000		4		6		47.0260597561		2.8021440506		.		.		.		.		.		.		.		.		.		.

		2000		4		7		38.6855887805		2.9266200066		.		.		.		.		.		.		.		.		.		.

		2000		4		8		44.9529756098		2.4059741497		.		.		.		.		.		.		.		.		.		.

		2000		4		9		46.5759102439		2.7134850025		.		.		.		.		.		.		.		.		.		.

		2000		4		10		45.00111		2.5064237118		.		.		.		.		.		.		.		.		.		.

		2000		4		11		42.6200070732		2.5561144352		.		.		.		.		.		.		.		.		.		.

		2000		4		12		39.4462360976		2.3942701817		.		.		.		.		.		.		.		.		.		.

		2000		4		13		38.5081319512		2.9157044888		.		.		.		.		.		.		.		.		.		.

		2000		4		14		44.4241170732		2.6997845173		.		.		.		.		.		.		.		.		.		.

		2001		1		1		19.8832217073		.		.		.		.		.		.		.		.		.		.		.

		2001		1		2		21.8765639024		.		.		.		.		.		.		.		.		.		.		.

		2001		1		3		28.5534029268		.		.		.		.		.		.		.		.		.		.		.

		2001		1		4		35.5709012195		.		.		.		.		.		.		.		.		.		.		.

		2001		1		5		25.6293936585		.		.		.		.		.		.		.		.		.		.		.

		2001		1		6		31.2010009756		.		.		.		.		.		.		.		.		.		.		.

		2001		1		7		27.9094763415		.		.		.		.		.		.		.		.		.		.		.

		2001		1		8		19.8383926829		.		.		.		.		.		.		.		.		.		.		.

		2001		1		9		28.3472307317		.		.		.		.		.		.		.		.		.		.		.

		2001		1		10		32.4256390244		.		.		.		.		.		.		.		.		.		.		.

		2001		1		11		37.2370121951		.		.		.		.		.		.		.		.		.		.		.

		2001		1		12		29.996195122		.		.		.		.		.		.		.		.		.		.		.

		2001		1		13		36.2218517073		.		.		.		.		.		.		.		.		.		.		.

		2001		1		14		30.6242146341		.		.		.		.		.		.		.		.		.		.		.

		2001		2		1		18.8932646341		.		.		.		.		.		.		.		.		.		.		.

		2001		2		2		29.8144		.		.		.		.		.		.		.		.		.		.		.

		2001		2		3		24.1060331707		.		.		.		.		.		.		.		.		.		.		.

		2001		2		4		23.0363341463		.		.		.		.		.		.		.		.		.		.		.

		2001		2		5		28.6048426829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		6		20.6378780488		.		.		.		.		.		.		.		.		.		.		.

		2001		2		7		8.4038926829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		8		22.7239770732		.		.		.		.		.		.		.		.		.		.		.

		2001		2		9		18.4272080488		.		.		.		.		.		.		.		.		.		.		.

		2001		2		10		29.1202731707		.		.		.		.		.		.		.		.		.		.		.

		2001		2		11		32.6805653659		.		.		.		.		.		.		.		.		.		.		.

		2001		2		12		15.7982026829		.		.		.		.		.		.		.		.		.		.		.

		2001		2		13		26.1506085366		.		.		.		.		.		.		.		.		.		.		.

		2001		2		14		26.0297560976		.		.		.		.		.		.		.		.		.		.		.

		2001		3		1		16.250004878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		2		28.7083419512		.		.		.		.		.		.		.		.		.		.		.

		2001		3		3		15.1666712195		.		.		.		.		.		.		.		.		.		.		.

		2001		3		4		21.5489195122		.		.		.		.		.		.		.		.		.		.		.

		2001		3		5		31.6168573171		.		.		.		.		.		.		.		.		.		.		.

		2001		3		6		26.4195826829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		7		20.3397753659		.		.		.		.		.		.		.		.		.		.		.

		2001		3		8		23.4267804878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		9		28.9382714634		.		.		.		.		.		.		.		.		.		.		.

		2001		3		10		30.098454878		.		.		.		.		.		.		.		.		.		.		.

		2001		3		11		27.2638970732		.		.		.		.		.		.		.		.		.		.		.

		2001		3		12		34.8073617073		.		.		.		.		.		.		.		.		.		.		.

		2001		3		13		29.74664		.		.		.		.		.		.		.		.		.		.		.

		2001		3		14		28.1850612195		.		.		.		.		.		.		.		.		.		.		.

		2001		4		1		19.6324270732		.		.		.		.		.		.		.		.		.		.		.

		2001		4		2		29.6894158537		.		.		.		.		.		.		.		.		.		.		.

		2001		4		3		.		.		.		.		.		.		.		.		.		.		.		.

		2001		4		4		29.7185443902		.		.		.		.		.		.		.		.		.		.		.

		2001		4		5		25.8952690244		.		.		.		.		.		.		.		.		.		.		.

		2001		4		6		24.5423414634		.		.		.		.		.		.		.		.		.		.		.

		2001		4		7		28.0042990244		.		.		.		.		.		.		.		.		.		.		.

		2001		4		8		23.2191621951		.		.		.		.		.		.		.		.		.		.		.

		2001		4		9		24.5702304878		.		.		.		.		.		.		.		.		.		.		.

		2001		4		10		33.918424878		.		.		.		.		.		.		.		.		.		.		.

		2001		4		11		29.3268585366		.		.		.		.		.		.		.		.		.		.		.

		2001		4		12		27.8778687805		.		.		.		.		.		.		.		.		.		.		.

		2001		4		13		27.8580365854		.		.		.		.		.		.		.		.		.		.		.

		2001		4		14		29.40784		.		.		.		.		.		.		.		.		.		.		.





sorted

		YR		REP		TRT		BUAC		GN		GP		GK		SPH		SN		SP		SK		TN		OC		Strawyld		BI

		1971		1		2		34		.		.		.		.		.		.		.		.		.		.		.

		1971		2		2		36		.		.		.		.		.		.		.		.		.		.		.

		1971		3		2		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		2		39.3		.		.		.		.		.		.		.		.		.		.		.

		1972		1		2		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		2		27.1		.		.		.		.		.		.		.		.		.		.		.

		1972		3		2		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		4		2		28.56		.		.		.		.		.		.		.		.		.		.		.

		1974		1		2		18.15		.		.		.		.		.		.		.		.		.		.		.

		1974		2		2		14.399		.		.		.		.		.		.		.		.		.		.		.

		1974		3		2		15.851		.		.		.		.		.		.		.		.		.		.		.

		1974		4		2		17.787		.		.		.		.		.		.		.		.		.		.		.

		1975		1		2		24.442		.		.		.		.		.		.		.		.		.		.		.

		1975		2		2		26.136		.		.		.		.		.		.		.		.		.		.		.

		1975		3		2		26.741		.		.		.		.		.		.		.		.		.		.		.

		1975		4		2		30.129		.		.		.		.		.		.		.		.		.		.		.

		1976		1		2		19.239		.		.		.		.		.		.		.		.		.		.		.

		1976		2		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		3		2		24.2		.		.		.		.		.		.		.		.		.		.		.

		1976		4		2		24.805		.		.		.		.		.		.		.		.		.		.		.

		1977		1		2		14.641		.		.		.		.		.		.		.		.		.		.		.

		1977		2		2		16.819		.		.		.		.		.		.		.		.		.		.		.

		1977		3		2		15.972		.		.		.		.		.		.		.		.		.		.		.

		1977		4		2		20.449		.		.		.		.		.		.		.		.		.		.		.

		1978		1		2		18.271		.		.		.		.		.		.		.		.		.		.		.

		1978		2		2		21.296		.		.		.		.		.		.		.		.		.		.		.

		1978		3		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1978		4		2		21.659		.		.		.		.		.		.		.		.		.		.		.

		1979		1		2		25.48		1.8		.		.		.		.		.		.		.		.		.		.

		1979		2		2		41.68		1.73		.		.		.		.		.		.		.		.		.		.

		1979		3		2		42.04		1.83		.		.		.		.		.		.		.		.		.		.

		1979		4		2		41.5		1.94		.		.		.		.		.		.		.		.		.		.

		1980		1		2		20.57		1.86		4774		4753		5.6		9		93		801		.		.		.		6.8

		1980		2		2		22.63		1.77		5348		5677		5.7		9		163		833		.		.		.		6.8

		1980		3		2		22.87		2.11		6664		6321		5.7		15		143		781		.		.		.		6.9

		1980		4		2		17.3		1.98		4732		5901		5.6		12		156		827		.		.		.		6.7

		1981		1		2		19.6		2		3808		3556		.		.		.		.		.		.		.		.

		1981		2		2		20.33		1.9		4298		3724		.		.		.		.		.		.		.		.

		1981		3		2		21.42		2.4		4550		4277		.		.		.		.		.		.		.		.

		1981		4		2		16.82		1.8		3668		3969		.		.		.		.		.		.		.		.

		1982		1		2		23.23		2.21		4858		5026		.		.		.		.		.		.		.		.

		1982		2		2		29.28		1.96		4914		3766		.		.		.		.		.		.		.		.

		1982		3		2		28.92		2.02		4634		4459		.		.		.		.		.		.		.		.

		1982		4		2		28.56		2.31		5390		4900		.		.		.		.		.		.		.		.

		1983		1		2		35.57		1.8194		2786		3276		5.4		1		127		601		.		.		.		6.7

		1983		2		2		42.35		1.6974		3836		3710		5.3		0		82		757		.		.		.		6.6

		1983		3		2		37.27		1.7347		3486		3430		5.3		0		193		852		.		.		.		6.7

		1983		4		2		38.96		1.9989		3976		4137		5.3		0		211		826		.		.		.		6.7

		1984		1		2		31.1		2.2		4100		3300		.		.		.		.		.		.		.		.

		1984		2		2		36.9		1.94		3700		4100		.		.		.		.		.		.		.		.

		1984		3		2		30.37		1.81		3700		3900		.		.		.		.		.		.		.		.

		1984		4		2		35.09		2.03		4500		4000		.		.		.		.		.		.		.		.

		1985		1		2		19.84		1.91		4200		5900		.		.		.		.		.		.		.		.

		1985		2		2		20.81		1.86		5500		6000		.		.		.		.		.		.		.		.

		1985		3		2		21.66		1.74		5100		5100		.		.		.		.		.		.		.		.

		1985		4		2		19.36		2.14		4100		4800		.		.		.		.		.		.		.		.

		1986		1		2		38.6		.		.		.		5.8		12		63		751		.		.		.		6.8

		1986		2		2		41.5		.		.		.		5.7		11		119		774		.		.		.		6.8

		1986		3		2		38.96		.		.		.		5.7		15		83		706		.		.		.		6.8

		1986		4		2		42.47		.		.		.		5.7		17		107		850		.		.		.		6.9

		1987		1		2		28.68		.		.		.		5.8		12		63		751		.		.		.		6.8

		1987		2		2		33.03		.		.		.		5.7		11		119		774		.		.		.		6.8

		1987		3		2		30.98		.		.		.		5.7		15		83		706		.		.		.		6.8

		1987		4		2		29.28		.		.		.		5.7		17		107		850		.		.		.		6.9

		1988		1		2		24.93		.		.		.		5.2		8		100		740		.		.		.		7

		1988		2		2		26.01		.		.		.		5		7		152		772		.		.		.		6.9

		1988		3		2		27.1		.		.		.		5		4		110		705		.		.		.		6.8

		1988		4		2		30.25		.		.		.		5		6		160		881		.		.		.		6.8

		1989		1		2		20.33		.		.		.		.		.		.		.		.		.		.		.

		1989		2		2		15.85		.		.		.		.		.		.		.		.		.		.		.

		1989		3		2		16.09		.		.		.		.		.		.		.		.		.		.		.

		1989		4		2		20.09		.		.		.		.		.		.		.		.		.		.		.

		1990		1		2		23.11		.		.		.		.		.		.		.		.		.		.		.

		1990		2		2		25.89		.		.		.		.		.		.		.		.		.		.		.

		1990		3		2		26.38		.		.		.		.		.		.		.		.		.		.		.

		1990		4		2		30.37		.		.		.		.		.		.		.		.		.		.		.

		1991		1		2		18.15		2.282002		.		.		.		.		.		.		.		.		.		.

		1991		2		2		22.99		2.027619		.		.		.		.		.		.		.		.		.		.

		1991		3		2		24.8		2.102074		.		.		.		.		.		.		.		.		.		.

		1991		4		2		24.68		2.177831		.		.		.		.		.		.		.		.		.		.

		1992		1		2		22.8811		.		.		.		.		.		.		.		.		.		.		.

		1992		2		2		14.8951		.		.		.		.		.		.		.		.		.		.		.

		1992		3		2		14.6652		.		.		.		.		.		.		.		.		.		.		.

		1992		4		2		19.118		.		.		.		.		.		.		.		.		.		.		.

		1993		1		2		14.4474		1.869921		.		.		.		.		.		.		.		.		.		.

		1993		2		2		15.2823		1.922952		.		.		.		.		.		.		.		.		.		.

		1993		3		2		17.3272		1.862997		.		.		.		.		.		.		.		.		.		.

		1993		4		2		21.5501		2.067983		.		.		.		.		.		.		.		.		.		.

		1994		1		2		11.5071		.		.		.		.		.		.		.		.		.		.		.

		1994		2		2		10.1882		.		.		.		.		.		.		.		.		.		.		.

		1994		3		2		10.4181		.		.		.		.		.		.		.		.		.		.		.

		1994		4		2		12.2573		.		.		.		.		.		.		.		.		.		.		.

		1995		1		2		29.36143375		.		.		.		6.03		2.035		32.721		380		9.87E-02		1.035583		933.6804489796		.

		1995		2		2		28.2801255		.		.		.		6.02		1.27		87.576		520		8.83E-02		1.01617		1107.3660714286		.

		1995		3		2		28.9864575		.		.		.		5.9		1.144		63.80223		490		8.09E-02		1.062025		1682.5752580645		.

		1995		4		2		30.9172545		.		.		.		5.87		1.045		94.93137		560		7.27E-02		0.994802		1348.4583959391		.

		1996		1		2		8.2659416159		3.053415		.		.		5.75		14.99		42.98493		578		7.76E-02		0.7013445		.		.

		1996		2		2		20.5764557927		2.29067		.		.		5.67		14.229		79.76482		375		0.0870913		0.8007293		.		.

		1996		3		2		20.2037721037		2.345181		.		.		5.52		19.259		68.39844		501		8.05E-02		0.7728501		.		.

		1996		4		2		23.008445122		2.384592		.		.		5.72		8.101		86.94923		448		7.46E-02		0.7021043		.		.

		1997		1		2		17.4688585366		2.443515		.		.		.		.		.		.		.		.		.		.

		1997		2		2		18.8522057927		2.584		.		.		.		.		.		.		.		.		.		.

		1997		3		2		18.4670347561		2.450068		.		.		.		.		.		.		.		.		.		.

		1997		4		2		20.442802439		2.729404		.		.		.		.		.		.		.		.		.		.

		1998		1		2		25.6580049628		2.474138		.		.		.		.		.		.		.		.		.		.

		1998		2		2		29.1737105045		2.239999		.		.		.		.		.		.		.		.		.		.

		1998		3		2		30.3314673284		2.307095		.		.		.		.		.		.		.		.		.		.

		1998		4		2		28.6919123242		2.296501		.		.		.		.		.		.		.		.		.		.

		1999		1		2		17.9276029663		2.265691		.		.		.		.		.		.		.		.		.		.

		1999		2		2		19.4870493098		2.176957		.		.		.		.		.		.		.		.		.		.

		1999		3		2		17.54632251		2.413558		.		.		.		.		.		.		.		.		.		.

		1999		4		2		21.7765874273		2.178977		.		.		.		.		.		.		.		.		.		.

		2000		1		2		45.2514914634		2.4906442165		.		.		.		.		.		.		.		.		.		.

		2000		2		2		34.6040817073		2.3812661171		.		.		.		.		.		.		.		.		.		.

		2000		3		2		35.6688226829		2.4038221836		.		.		.		.		.		.		.		.		.		.

		2000		4		2		49.5104553659		2.4357287884		.		.		.		.		.		.		.		.		.		.

		2001		1		2		21.8765639024		.		.		.		.		.		.		.		.		.		.		.

		2001		2		2		29.8144		.		.		.		.		.		.		.		.		.		.		.

		2001		3		2		28.7083419512		.		.		.		.		.		.		.		.		.		.		.

		2001		4		2		29.6894158537		.		.		.		.		.		.		.		.		.		.		.

		1971		1		3		37.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		3		33.3		.		.		.		.		.		.		.		.		.		.		.

		1971		3		3		36.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		3		35.1		.		.		.		.		.		.		.		.		.		.		.

		1972		1		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1972		2		3		28.43		.		.		.		.		.		.		.		.		.		.		.

		1972		3		3		27.83		.		.		.		.		.		.		.		.		.		.		.

		1972		4		3		22.99		.		.		.		.		.		.		.		.		.		.		.

		1974		1		3		27.225		.		.		.		.		.		.		.		.		.		.		.

		1974		2		3		23.716		.		.		.		.		.		.		.		.		.		.		.

		1974		3		3		24.079		.		.		.		.		.		.		.		.		.		.		.

		1974		4		3		33.154		.		.		.		.		.		.		.		.		.		.		.

		1975		1		3		33.033		.		.		.		.		.		.		.		.		.		.		.

		1975		2		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1975		3		3		34.122		.		.		.		.		.		.		.		.		.		.		.

		1975		4		3		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		1		3		24.805		.		.		.		.		.		.		.		.		.		.		.

		1976		2		3		25.289		.		.		.		.		.		.		.		.		.		.		.

		1976		3		3		29.887		.		.		.		.		.		.		.		.		.		.		.

		1976		4		3		30.008		.		.		.		.		.		.		.		.		.		.		.

		1977		1		3		26.983		.		.		.		.		.		.		.		.		.		.		.

		1977		2		3		23.837		.		.		.		.		.		.		.		.		.		.		.

		1977		3		3		28.677		.		.		.		.		.		.		.		.		.		.		.

		1977		4		3		27.951		.		.		.		.		.		.		.		.		.		.		.

		1978		1		3		21.538		.		.		.		.		.		.		.		.		.		.		.

		1978		2		3		24.684		.		.		.		.		.		.		.		.		.		.		.

		1978		3		3		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		4		3		31.46		.		.		.		.		.		.		.		.		.		.		.

		1979		1		3		43.68		2.27		.		.		.		.		.		.		.		.		.		.

		1979		2		3		45.5		1.73		.		.		.		.		.		.		.		.		.		.

		1979		3		3		43.13		1.94		.		.		.		.		.		.		.		.		.		.

		1979		4		3		46.41		2.01		.		.		.		.		.		.		.		.		.		.

		1980		1		3		25.77		1.77		4494		4669		5.8		11		107		702		.		.		.		6.8

		1980		2		3		27.47		1.85		5432		5236		5.7		8		113		794		.		.		.		6.7

		1980		3		3		27.95		1.88		5600		5250		5.7		11		154		719		.		.		.		6.7

		1980		4		3		32.43		2.03		5418		5656		5.6		10		130		710		.		.		.		6.8

		1981		1		3		32.31		1.9		3920		3409		.		.		.		.		.		.		.		.

		1981		2		3		28.68		1.8		4634		4137		.		.		.		.		.		.		.		.

		1981		3		3		33.52		1.9		4410		3990		.		.		.		.		.		.		.		.

		1981		4		3		32.31		1.9		4321		3845		.		.		.		.		.		.		.		.

		1982		1		3		37.63		2.22		4578		3787		.		.		.		.		.		.		.		.

		1982		2		3		34.97		2.1		3150		3381		.		.		.		.		.		.		.		.

		1982		3		3		34.73		2.25		4802		4823		.		.		.		.		.		.		.		.

		1982		4		3		36.9		2.49		5432		4683		.		.		.		.		.		.		.		.

		1983		1		3		45.86		1.7448		2548		3360		5.4		2		144		734		.		.		.		6.7

		1983		2		3		45.01		1.982		1736		2618		5.3		0		158		763		.		.		.		6.6

		1983		3		3		50.46		1.7923		3444		3619		5.1		0		248		945		.		.		.		6.6

		1983		4		3		51.06		1.9413		3248		4179		5.1		0		225		781		.		.		.		6.6

		1984		1		3		45.13		2.03		3600		3100		.		.		.		.		.		.		.		.

		1984		2		3		40.66		1.93		4300		4300		.		.		.		.		.		.		.		.

		1984		3		3		43.44		1.97		4200		4100		.		.		.		.		.		.		.		.

		1984		4		3		45.62		2.05		3300		4100		.		.		.		.		.		.		.		.

		1985		1		3		28.56		1.6		4000		5500		.		.		.		.		.		.		.		.

		1985		2		3		28.19		1.76		5100		5700		.		.		.		.		.		.		.		.

		1985		3		3		31.82		1.54		5100		4900		.		.		.		.		.		.		.		.

		1985		4		3		33.4		2.01		3700		4200		.		.		.		.		.		.		.		.

		1986		1		3		44.41		.		.		.		6		3		65		636		.		.		.		6.8

		1986		2		3		40.53		.		.		.		5.7		18		79		672		.		.		.		6.9

		1986		3		3		44.41		.		.		.		5.6		1		162		849		.		.		.		6.7

		1986		4		3		40.41		.		.		.		5.8		12		109		839		.		.		.		6.8

		1987		1		3		33.03		.		.		.		6		3		65		636		.		.		.		6.8

		1987		2		3		32.67		.		.		.		5.7		18		79		672		.		.		.		6.9

		1987		3		3		42.47		.		.		.		5.6		1		162		849		.		.		.		6.7

		1987		4		3		40.05		.		.		.		5.8		12		109		839		.		.		.		6.8

		1988		1		3		38.84		.		.		.		5.1		6		126		682		.		.		.		6.9

		1988		2		3		33.76		.		.		.		5.1		8		115		676		.		.		.		6.9

		1988		3		3		45.37		.		.		.		4.9		8		207		853		.		.		.		6.7

		1988		4		3		45.86		.		.		.		4.7		9		201		996		.		.		.		6.8

		1989		1		3		28.92		.		.		.		.		.		.		.		.		.		.		.

		1989		2		3		30.98		.		.		.		.		.		.		.		.		.		.		.

		1989		3		3		37.75		.		.		.		.		.		.		.		.		.		.		.

		1989		4		3		41.26		.		.		.		.		.		.		.		.		.		.		.

		1990		1		3		36.3		.		.		.		.		.		.		.		.		.		.		.

		1990		2		3		35.45		.		.		.		.		.		.		.		.		.		.		.

		1990		3		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1990		4		3		47.79		.		.		.		.		.		.		.		.		.		.		.

		1991		1		3		22.51		2.18101		.		.		.		.		.		.		.		.		.		.

		1991		2		3		22.02		2.115437		.		.		.		.		.		.		.		.		.		.

		1991		3		3		31.1		2.174252		.		.		.		.		.		.		.		.		.		.

		1991		4		3		33.15		2.267409		.		.		.		.		.		.		.		.		.		.

		1992		1		3		23.2078		.		.		.		.		.		.		.		.		.		.		.

		1992		2		3		24.2726		.		.		.		.		.		.		.		.		.		.		.

		1992		3		3		30.1653		.		.		.		.		.		.		.		.		.		.		.

		1992		4		3		33.275		.		.		.		.		.		.		.		.		.		.		.

		1993		1		3		18.9607		1.894619		.		.		.		.		.		.		.		.		.		.

		1993		2		3		17.7991		1.782381		.		.		.		.		.		.		.		.		.		.

		1993		3		3		28.6165		1.874515		.		.		.		.		.		.		.		.		.		.

		1993		4		3		32.3796		1.825966		.		.		.		.		.		.		.		.		.		.

		1994		1		3		13.5157		.		.		.		.		.		.		.		.		.		.		.

		1994		2		3		13.7577		.		.		.		.		.		.		.		.		.		.		.

		1994		3		3		18.9244		.		.		.		.		.		.		.		.		.		.		.

		1994		4		3		21.6106		.		.		.		.		.		.		.		.		.		.		.

		1995		1		3		28.747488		.		.		.		6.29		2.29		70.901		390		9.78E-02		1.0939		1232.0562746781		.

		1995		2		3		27.667068		.		.		.		5.91		1.761		57.331		480		8.73E-02		1.03663		1184.187922179		.

		1995		3		3		41.5844715		.		.		.		5.58		2.25		22.90263		370		8.21E-02		1.028703		2372.1207014218		.

		1995		4		3		38.60858925		.		.		.		5.53		3.222		112.5409		510		8.35E-02		1.127102		1303.0067718121		.

		1996		1		3		22.3650054878		2.47207		.		.		5.86		9.737		60.0345		586		8.04E-02		0.7421901		.		.

		1996		2		3		21.9721243902		2.319055		.		.		5.72		14.032		57.24652		487		0.0751305		0.7428039		.		.

		1996		3		3		26.6783603659		2.473941		.		.		5.26		17.166		102.39035		441		8.29E-02		0.825074		.		.

		1996		4		3		24.3002676829		2.430384		.		.		5.41		12.728		86.41308		384		7.35E-02		0.7410749		.		.

		1997		1		3		20.8951875		2.490977		.		.		.		.		.		.		.		.		.		.

		1997		2		3		22.226335061		2.501299		.		.		.		.		.		.		.		.		.		.

		1997		3		3		35.1727079268		2.428612		.		.		.		.		.		.		.		.		.		.

		1997		4		3		34.0992756098		2.192496		.		.		.		.		.		.		.		.		.		.

		1998		1		3		31.2129958644		2.344589		.		.		.		.		.		.		.		.		.		.

		1998		2		3		28.415483871		2.222164		.		.		.		.		.		.		.		.		.		.

		1998		3		3		34.0537435897		2.190743		.		.		.		.		.		.		.		.		.		.

		1998		4		3		37.2239636063		2.148498		.		.		.		.		.		.		.		.		.		.

		1999		1		3		23.2761977867		2.330989		.		.		.		.		.		.		.		.		.		.

		1999		2		3		21.9938987336		2.274987		.		.		.		.		.		.		.		.		.		.

		1999		3		3		20.0026128465		2.535145		.		.		.		.		.		.		.		.		.		.

		1999		4		3		28.9675739418		2.135376		.		.		.		.		.		.		.		.		.		.

		2000		1		3		48.268257561		2.2338044643		.		.		.		.		.		.		.		.		.		.

		2000		2		3		47.2035165854		2.32716012		.		.		.		.		.		.		.		.		.		.

		2000		3		3		44.8965778049		2.5412957668		.		.		.		.		.		.		.		.		.		.

		2000		4		3		47.7358870732		2.4288938046		.		.		.		.		.		.		.		.		.		.

		2001		1		3		28.5534029268		.		.		.		.		.		.		.		.		.		.		.

		2001		2		3		24.1060331707		.		.		.		.		.		.		.		.		.		.		.

		2001		3		3		15.1666712195		.		.		.		.		.		.		.		.		.		.		.

		2001		4		3		.		.		.		.		.		.		.		.		.		.		.		.

		1971		1		4		27.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		4		35.4		.		.		.		.		.		.		.		.		.		.		.

		1971		3		4		39.3		.		.		.		.		.		.		.		.		.		.		.

		1971		4		4		39.6		.		.		.		.		.		.		.		.		.		.		.

		1972		1		4		28.31		.		.		.		.		.		.		.		.		.		.		.

		1972		2		4		26.01		.		.		.		.		.		.		.		.		.		.		.

		1972		3		4		23.35		.		.		.		.		.		.		.		.		.		.		.

		1972		4		4		23.84		.		.		.		.		.		.		.		.		.		.		.

		1974		1		4		35.574		.		.		.		.		.		.		.		.		.		.		.

		1974		2		4		30.613		.		.		.		.		.		.		.		.		.		.		.

		1974		3		4		34.848		.		.		.		.		.		.		.		.		.		.		.

		1974		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1975		1		4		34.969		.		.		.		.		.		.		.		.		.		.		.

		1975		2		4		43.318		.		.		.		.		.		.		.		.		.		.		.

		1975		3		4		38.478		.		.		.		.		.		.		.		.		.		.		.

		1975		4		4		42.108		.		.		.		.		.		.		.		.		.		.		.

		1976		1		4		29.04		.		.		.		.		.		.		.		.		.		.		.

		1976		2		4		32.065		.		.		.		.		.		.		.		.		.		.		.

		1976		3		4		35.816		.		.		.		.		.		.		.		.		.		.		.

		1976		4		4		31.339		.		.		.		.		.		.		.		.		.		.		.

		1977		1		4		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		2		4		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		3		4		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		4		4		29.403		.		.		.		.		.		.		.		.		.		.		.

		1978		1		4		30.734		.		.		.		.		.		.		.		.		.		.		.

		1978		2		4		34.243		.		.		.		.		.		.		.		.		.		.		.

		1978		3		4		34.485		.		.		.		.		.		.		.		.		.		.		.

		1978		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1979		1		4		29.48		1.64		.		.		.		.		.		.		.		.		.		.

		1979		2		4		47.32		1.91		.		.		.		.		.		.		.		.		.		.

		1979		3		4		44.95		1.83		.		.		.		.		.		.		.		.		.		.

		1979		4		4		21.48		1.82		.		.		.		.		.		.		.		.		.		.

		1980		1		4		34.85		1.81		4676		4550		5.8		9		120		752		.		.		.		6.8

		1980		2		4		41.26		2.34		6090		6391		5.6		14		75		656		.		.		.		7.1

		1980		3		4		36.78		2.14		6482		6314		5.2		15		217		798		.		.		.		6.7

		1980		4		4		36.78		1.58		4662		5607		6		10		126		729		.		.		.		6.8

		1981		1		4		18.15		2		4088		3451		.		.		.		.		.		.		.		.

		1981		2		4		39.93		2		4144		3871		.		.		.		.		.		.		.		.

		1981		3		4		38.48		2.2		3836		3276		.		.		.		.		.		.		.		.

		1981		4		4		32.55		2.3		4022		3532		.		.		.		.		.		.		.		.

		1982		1		4		36.78		2.31		5782		4991		.		.		.		.		.		.		.		.

		1982		2		4		32.55		2.56		3864		4557		.		.		.		.		.		.		.		.

		1982		3		4		33.88		2.37		4480		4382		.		.		.		.		.		.		.		.

		1982		4		4		28.07		2.7		5194		4900		.		.		.		.		.		.		.		.

		1983		1		4		40.17		1.7753		3290		3297		5.3		2		150		771		.		.		.		6.6

		1983		2		4		52.15		1.8024		2408		3535		5.1		0		143		762		.		.		.		6.5

		1983		3		4		60.14		1.9379		2982		3591		5.1		2		216		863		.		.		.		6.6

		1983		4		4		53.72		1.9718		3290		4060		5		1		212		828		.		.		.		6.5

		1984		1		4		36.54		1.89		3400		2900		.		.		.		.		.		.		.		.

		1984		2		4		42.71		2.26		3200		3800		.		.		.		.		.		.		.		.

		1984		3		4		42.83		2.4		3400		3800		.		.		.		.		.		.		.		.

		1984		4		4		48.16		2.19		4100		4300		.		.		.		.		.		.		.		.

		1985		1		4		32.55		1.75		5100		5300		.		.		.		.		.		.		.		.

		1985		2		4		37.15		1.88		5200		5400		.		.		.		.		.		.		.		.

		1985		3		4		33.64		2.47		5400		5100		.		.		.		.		.		.		.		.

		1985		4		4		33.88		2.57		4900		4600		.		.		.		.		.		.		.		.

		1986		1		4		39.81		.		.		.		5.9		15		148		704		.		.		.		6.9

		1986		2		4		44.29		.		.		.		5.5		12		62		765		.		.		.		6.8

		1986		3		4		46.1		.		.		.		5.3		18		174		913		.		.		.		6.7

		1986		4		4		42.11		.		.		.		5.6		1		105		840		.		.		.		6.8

		1987		1		4		35.94		.		.		.		5.9		15		148		704		.		.		.		6.9

		1987		2		4		41.02		.		.		.		5.5		12		62		765		.		.		.		6.8

		1987		3		4		46.83		.		.		.		5.3		18		174		913		.		.		.		6.7

		1987		4		4		40.66		.		.		.		5.6		1		105		840		.		.		.		6.8

		1988		1		4		36.9		.		.		.		5		5		118		766		.		.		.		7

		1988		2		4		44.29		.		.		.		4.9		8		91		694		.		.		.		6.9

		1988		3		4		65.7		.		.		.		4.9		7		130		790		.		.		.		6.9

		1988		4		4		45.01		.		.		.		4.7		6		178		896		.		.		.		6.8

		1989		1		4		34.85		.		.		.		.		.		.		.		.		.		.		.

		1989		2		4		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		3		4		42.11		.		.		.		.		.		.		.		.		.		.		.

		1989		4		4		35.09		.		.		.		.		.		.		.		.		.		.		.

		1990		1		4		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		2		4		47.43		.		.		.		.		.		.		.		.		.		.		.

		1990		3		4		53.97		.		.		.		.		.		.		.		.		.		.		.

		1990		4		4		53.48		.		.		.		.		.		.		.		.		.		.		.

		1991		1		4		21.42		2.098207		.		.		.		.		.		.		.		.		.		.

		1991		2		4		27.1		2.335947		.		.		.		.		.		.		.		.		.		.

		1991		3		4		31.58		2.621692		.		.		.		.		.		.		.		.		.		.

		1991		4		4		32.43		2.489169		.		.		.		.		.		.		.		.		.		.

		1992		1		4		28.5802		.		.		.		.		.		.		.		.		.		.		.

		1992		2		4		35.3925		.		.		.		.		.		.		.		.		.		.		.

		1992		3		4		37.7036		.		.		.		.		.		.		.		.		.		.		.

		1992		4		4		36.4452		.		.		.		.		.		.		.		.		.		.		.

		1993		1		4		23.8612		1.834658		.		.		.		.		.		.		.		.		.		.

		1993		2		4		30.8671		1.860129		.		.		.		.		.		.		.		.		.		.

		1993		3		4		34.7149		1.946578		.		.		.		.		.		.		.		.		.		.

		1993		4		4		37.0018		1.879886		.		.		.		.		.		.		.		.		.		.

		1994		1		4		15.2944		.		.		.		.		.		.		.		.		.		.		.

		1994		2		4		20.6305		.		.		.		.		.		.		.		.		.		.		.

		1994		3		4		31.0365		.		.		.		.		.		.		.		.		.		.		.

		1994		4		4		23.3167		.		.		.		.		.		.		.		.		.		.		.

		1995		1		4		27.9186765		.		.		.		6.24		3.358		59.861		450		0.093718		1.020476		1423.6324094707		.

		1995		2		4		34.687354625		.		.		.		5.88		3.235		33.296		430		9.58E-02		1.080443		1083.6925578947		.

		1995		3		4		47.438655		.		.		.		5.4		5.334		102.7705		480		8.67E-02		1.139952		2086.79625		.

		1995		4		4		41.3986815		.		.		.		5.55		3.09		86.86506		510		7.93E-02		1.023276		2278.6589189189		.

		1996		1		4		21.9460060976		2.668176		.		.		5.78		10.743		49.09704		528		7.51E-02		0.6901216		.		.

		1996		2		4		20.0517658537		2.905353		.		.		5.29		24.603		47.27413		426		8.33E-02		0.7761409		.		.

		1996		3		4		34.9530634146		2.665406		.		.		5.14		22.91		102.49758		431		9.74E-02		0.8755895		.		.

		1996		4		4		32.2058469512		2.46465		.		.		5.52		10.035		76.44069		416		9.23E-02		0.7147453		.		.

		1997		1		4		19.0785643293		2.568757		.		.		.		.		.		.		.		.		.		.

		1997		2		4		38.3088582317		2.445467		.		.		.		.		.		.		.		.		.		.

		1997		3		4		33.5292291159		2.55452		.		.		.		.		.		.		.		.		.		.

		1997		4		4		25.74275		2.747582		.		.		.		.		.		.		.		.		.		.

		1998		1		4		34.2282878412		2.228333		.		.		.		.		.		.		.		.		.		.

		1998		2		4		37.7023589744		2.375611		.		.		.		.		.		.		.		.		.		.

		1998		3		4		45.4055252275		2.287626		.		.		.		.		.		.		.		.		.		.

		1998		4		4		47.40617866		2.482404		.		.		.		.		.		.		.		.		.		.

		1999		1		4		23.2757339418		2.332195		.		.		.		.		.		.		.		.		.		.

		1999		2		4		30.4374982316		2.375968		.		.		.		.		.		.		.		.		.		.

		1999		3		4		32.1175442327		2.328980		.		.		.		.		.		.		.		.		.		.

		1999		4		4		38.2161761552		2.308316		.		.		.		.		.		.		.		.		.		.

		2000		1		4		41.702354878		2.2379496098		.		.		.		.		.		.		.		.		.		.

		2000		2		4		47.5584302439		2.3489339352		.		.		.		.		.		.		.		.		.		.

		2000		3		4		46.6711460976		2.217220068		.		.		.		.		.		.		.		.		.		.

		2000		4		4		47.9133439024		2.6473257542		.		.		.		.		.		.		.		.		.		.

		2001		1		4		35.5709012195		.		.		.		.		.		.		.		.		.		.		.

		2001		2		4		23.0363341463		.		.		.		.		.		.		.		.		.		.		.

		2001		3		4		21.5489195122		.		.		.		.		.		.		.		.		.		.		.

		2001		4		4		29.7185443902		.		.		.		.		.		.		.		.		.		.		.

		1971		1		5		35.8		.		.		.		.		.		.		.		.		.		.		.

		1971		2		5		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		3		5		37.6		.		.		.		.		.		.		.		.		.		.		.

		1971		4		5		35.1		.		.		.		.		.		.		.		.		.		.		.

		1972		1		5		30.85		.		.		.		.		.		.		.		.		.		.		.

		1972		2		5		26.14		.		.		.		.		.		.		.		.		.		.		.

		1972		3		5		22.51		.		.		.		.		.		.		.		.		.		.		.

		1972		4		5		20.57		.		.		.		.		.		.		.		.		.		.		.

		1974		1		5		33.759		.		.		.		.		.		.		.		.		.		.		.

		1974		2		5		32.186		.		.		.		.		.		.		.		.		.		.		.

		1974		3		5		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		4		5		26.62		.		.		.		.		.		.		.		.		.		.		.

		1975		1		5		41.624		.		.		.		.		.		.		.		.		.		.		.

		1975		2		5		46.706		.		.		.		.		.		.		.		.		.		.		.

		1975		3		5		48.763		.		.		.		.		.		.		.		.		.		.		.

		1975		4		5		50.336		.		.		.		.		.		.		.		.		.		.		.

		1976		1		5		39.809		.		.		.		.		.		.		.		.		.		.		.

		1976		2		5		41.261		.		.		.		.		.		.		.		.		.		.		.

		1976		3		5		38.357		.		.		.		.		.		.		.		.		.		.		.

		1976		4		5		41.019		.		.		.		.		.		.		.		.		.		.		.

		1977		1		5		30.25		.		.		.		.		.		.		.		.		.		.		.

		1977		2		5		28.435		.		.		.		.		.		.		.		.		.		.		.

		1977		3		5		26.862		.		.		.		.		.		.		.		.		.		.		.

		1977		4		5		29.403		.		.		.		.		.		.		.		.		.		.		.

		1978		1		5		39.083		.		.		.		.		.		.		.		.		.		.		.

		1978		2		5		38.962		.		.		.		.		.		.		.		.		.		.		.

		1978		3		5		36.542		.		.		.		.		.		.		.		.		.		.		.

		1978		4		5		44.165		.		.		.		.		.		.		.		.		.		.		.

		1979		1		5		29.12		1.75		.		.		.		.		.		.		.		.		.		.

		1979		2		5		42.41		2.15		.		.		.		.		.		.		.		.		.		.

		1979		3		5		40.22		2.35		.		.		.		.		.		.		.		.		.		.

		1979		4		5		41.68		1.78		.		.		.		.		.		.		.		.		.		.

		1980		1		5		49.85		2.02		4970		5082		5.5		16		149		866		.		.		.		6.6

		1980		2		5		53.48		2.12		4662		5712		5.5		9		125		858		.		.		.		6.7

		1980		3		5		51.79		1.88		5306		6216		5.6		13		168		722		.		.		.		6.7

		1980		4		5		54.09		1.83		5012		5257		5.4		14		180		881		.		.		.		6.7

		1981		1		5		42.47		2.2		3570		3241		.		.		.		.		.		.		.		.

		1981		2		5		19.72		2.9		4130		3332		.		.		.		.		.		.		.		.

		1981		3		5		41.74		2.3		4284		3416		.		.		.		.		.		.		.		.

		1981		4		5		35.69		2.4		4480		4291		.		.		.		.		.		.		.		.

		1982		1		5		31.34		2.63		5292		4102		.		.		.		.		.		.		.		.

		1982		2		5		38.96		2.37		4998		3948		.		.		.		.		.		.		.		.

		1982		3		5		26.14		2.64		5250		5103		.		.		.		.		.		.		.		.

		1982		4		5		34.48		2.73		5670		5208		.		.		.		.		.		.		.		.

		1983		1		5		49.73		2.0057		2478		3213		5		2		194		787		.		.		.		6.5

		1983		2		5		54.09		2.1615		2254		3668		4.9		1		132		784		.		.		.		6.4

		1983		3		5		51.79		2.1107		3094		3535		5		2		234		776		.		.		.		6.6

		1983		4		5		48.64		2.1175		3276		4053		4.8		2		251		967		.		.		.		6.5

		1984		1		5		45.5		2.31		3700		3300		.		.		.		.		.		.		.		.

		1984		2		5		47.79		2.16		3100		3600		.		.		.		.		.		.		.		.

		1984		3		5		37.63		2.48		3700		4100		.		.		.		.		.		.		.		.

		1984		4		5		47.55		2.03		4000		4000		.		.		.		.		.		.		.		.

		1985		1		5		37.51		2.04		4700		4800		.		.		.		.		.		.		.		.

		1985		2		5		33.76		2.1		5300		4500		.		.		.		.		.		.		.		.

		1985		3		5		37.75		2.18		5000		4800		.		.		.		.		.		.		.		.

		1985		4		5		29.64		2.8		4300		4400		.		.		.		.		.		.		.		.

		1986		1		5		47.07		.		.		.		5.6		5		106		764		.		.		.		6.8

		1986		2		5		42.83		.		.		.		5.5		6		76		691		.		.		.		6.7

		1986		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1986		4		5		45.86		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1987		1		5		43.92		.		.		.		5.6		5		106		764		.		.		.		6.8

		1987		2		5		42.47		.		.		.		5.5		6		76		691		.		.		.		6.7

		1987		3		5		42.11		.		.		.		5.6		19		140		728		.		.		.		6.8

		1987		4		5		42.11		.		.		.		5.3		1		145		1000		.		.		.		6.7

		1988		1		5		57.11		.		.		.		4.8		9		139		809		.		.		.		6.8

		1988		2		5		47.43		.		.		.		4.8		11		115		669		.		.		.		6.9

		1988		3		5		61.23		.		.		.		5		6		179		770		.		.		.		6.7

		1988		4		5		63.4		.		.		.		4.7		9		229		1000		.		.		.		6.8

		1989		1		5		39.32		.		.		.		.		.		.		.		.		.		.		.

		1989		2		5		38.72		.		.		.		.		.		.		.		.		.		.		.

		1989		3		5		37.27		.		.		.		.		.		.		.		.		.		.		.

		1989		4		5		42.83		.		.		.		.		.		.		.		.		.		.		.

		1990		1		5		45.13		.		.		.		.		.		.		.		.		.		.		.

		1990		2		5		51.42		.		.		.		.		.		.		.		.		.		.		.

		1990		3		5		52.88		.		.		.		.		.		.		.		.		.		.		.

		1990		4		5		47.67		.		.		.		.		.		.		.		.		.		.		.

		1991		1		5		24.2		2.789455		.		.		.		.		.		.		.		.		.		.

		1991		2		5		31.7		2.523573		.		.		.		.		.		.		.		.		.		.

		1991		3		5		30.01		2.672452		.		.		.		.		.		.		.		.		.		.

		1991		4		5		30.01		2.91991		.		.		.		.		.		.		.		.		.		.

		1992		1		5		38.3328		.		.		.		.		.		.		.		.		.		.		.

		1992		2		5		33.7348		.		.		.		.		.		.		.		.		.		.		.

		1992		3		5		38.4538		.		.		.		.		.		.		.		.		.		.		.

		1992		4		5		42.4468		.		.		.		.		.		.		.		.		.		.		.

		1993		1		5		35.3804		1.976778		.		.		.		.		.		.		.		.		.		.

		1993		2		5		29.4877		1.775204		.		.		.		.		.		.		.		.		.		.

		1993		3		5		37.4616		1.867348		.		.		.		.		.		.		.		.		.		.

		1993		4		5		45.859		2.152999		.		.		.		.		.		.		.		.		.		.

		1994		1		5		33.0451		.		.		.		.		.		.		.		.		.		.		.

		1994		2		5		27.8542		.		.		.		.		.		.		.		.		.		.		.

		1994		3		5		32.1255		.		.		.		.		.		.		.		.		.		.		.

		1994		4		5		38.9862		.		.		.		.		.		.		.		.		.		.		.

		1995		1		5		40.168128		.		.		.		5.65		6.705		75.156		440		0.103957		1.153291		2134.3774137931		.

		1995		2		5		35.703415		.		.		.		5.79		3.659		67.911		460		0.093333		1.131343		1792.744921659		.

		1995		3		5		47.363064375		.		.		.		5.58		4.295		71.30049		440		0.081062		1.062601		2200.8229859155		.

		1995		4		5		42.18905075		.		.		.		5.67		3.118		84.93369		480		7.98E-02		1.071985		1379.1786585366		.

		1996		1		5		30.9360847561		2.762854		.		.		5.46		14.773		63.35863		627		8.37E-02		0.7663757		.		.

		1996		2		5		32.6612754573		2.513707		.		.		5.35		22.333		67.11168		491		8.16E-02		0.784031		.		.

		1996		3		5		26.6621655488		3.148458		.		.		5.15		24.429		103.35542		446		8.91E-02		0.8806111		.		.

		1996		4		5		15.9576496951		2.661035		.		.		5.15		17.999		99.49514		444		7.58E-02		0.8052992		.		.

		1997		1		5		36.4819057927		2.609418		.		.		.		.		.		.		.		.		.		.

		1997		2		5		29.2989695122		2.497357		.		.		.		.		.		.		.		.		.		.

		1997		3		5		36.9203463415		2.807181		.		.		.		.		.		.		.		.		.		.

		1997		4		5		48.4627134146		2.432992		.		.		.		.		.		.		.		.		.		.

		1998		1		5		49.5149214227		2.454129		.		.		.		.		.		.		.		.		.		.

		1998		2		5		50.5393680728		2.40237		.		.		.		.		.		.		.		.		.		.

		1998		3		5		56.1596129032		2.373053		.		.		.		.		.		.		.		.		.		.

		1998		4		5		52.7475930521		2.306948		.		.		.		.		.		.		.		.		.		.

		1999		1		5		31.5933995665		2.252169		.		.		.		.		.		.		.		.		.		.

		1999		2		5		36.8088709184		2.234534		.		.		.		.		.		.		.		.		.		.

		1999		3		5		36.3543029778		2.334217		.		.		.		.		.		.		.		.		.		.

		1999		4		5		43.5735840274		2.224128		.		.		.		.		.		.		.		.		.		.

		2000		1		5		45.606405122		2.3429486752		.		.		.		.		.		.		.		.		.		.

		2000		2		5		48.978084878		2.2695176601		.		.		.		.		.		.		.		.		.		.

		2000		3		5		44.8965778049		2.3829505444		.		.		.		.		.		.		.		.		.		.

		2000		4		5		50.93011		2.1618285179		.		.		.		.		.		.		.		.		.		.

		2001		1		5		25.6293936585		.		.		.		.		.		.		.		.		.		.		.

		2001		2		5		28.6048426829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		5		31.6168573171		.		.		.		.		.		.		.		.		.		.		.

		2001		4		5		25.8952690244		.		.		.		.		.		.		.		.		.		.		.

		1971		1		6		32.4		.		.		.		.		.		.		.		.		.		.		.

		1971		2		6		37		.		.		.		.		.		.		.		.		.		.		.

		1971		3		6		33.7		.		.		.		.		.		.		.		.		.		.		.

		1971		4		6		38.6		.		.		.		.		.		.		.		.		.		.		.

		1972		1		6		24.2		.		.		.		.		.		.		.		.		.		.		.

		1972		2		6		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		3		6		24.8		.		.		.		.		.		.		.		.		.		.		.

		1972		4		6		22.14		.		.		.		.		.		.		.		.		.		.		.

		1974		1		6		35.332		.		.		.		.		.		.		.		.		.		.		.

		1974		2		6		28.798		.		.		.		.		.		.		.		.		.		.		.

		1974		3		6		28.677		.		.		.		.		.		.		.		.		.		.		.

		1974		4		6		25.773		.		.		.		.		.		.		.		.		.		.		.

		1975		1		6		53.119		.		.		.		.		.		.		.		.		.		.		.

		1975		2		6		52.393		.		.		.		.		.		.		.		.		.		.		.

		1975		3		6		45.98		.		.		.		.		.		.		.		.		.		.		.

		1975		4		6		53.603		.		.		.		.		.		.		.		.		.		.		.

		1976		1		6		40.898		.		.		.		.		.		.		.		.		.		.		.

		1976		2		6		46.464		.		.		.		.		.		.		.		.		.		.		.

		1976		3		6		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		4		6		45.254		.		.		.		.		.		.		.		.		.		.		.

		1977		1		6		29.04		.		.		.		.		.		.		.		.		.		.		.

		1977		2		6		31.46		.		.		.		.		.		.		.		.		.		.		.

		1977		3		6		30.371		.		.		.		.		.		.		.		.		.		.		.

		1977		4		6		27.104		.		.		.		.		.		.		.		.		.		.		.

		1978		1		6		42.955		.		.		.		.		.		.		.		.		.		.		.

		1978		2		6		44.165		.		.		.		.		.		.		.		.		.		.		.

		1978		3		6		45.496		.		.		.		.		.		.		.		.		.		.		.

		1978		4		6		44.77		.		.		.		.		.		.		.		.		.		.		.

		1979		1		6		45.5		1.89		.		.		.		.		.		.		.		.		.		.

		1979		2		6		41.13		1.81		.		.		.		.		.		.		.		.		.		.

		1979		3		6		38.22		1.63		.		.		.		.		.		.		.		.		.		.

		1979		4		6		43.86		1.75		.		.		.		.		.		.		.		.		.		.

		1980		1		6		58.32		2.11		4900		5026		5.4		12		120		825		.		.		.		6.7

		1980		2		6		54.33		1.74		4844		6300		5.3		16		120		927		.		.		.		7

		1980		3		6		71.03		2.33		5152		6090		5.4		12		99		629		.		.		.		6.6

		1980		4		6		59.17		1.74		4984		6720		5.4		12		184		1000		.		.		.		6.6

		1981		1		6		38.36		2.4		3360		3374		.		.		.		.		.		.		.		.

		1981		2		6		41.62		2.6		3584		3381		.		.		.		.		.		.		.		.

		1981		3		6		35.09		2.6		3640		3542		.		.		.		.		.		.		.		.

		1981		4		6		35.09		2.6		4242		3857		.		.		.		.		.		.		.		.

		1982		1		6		29.77		2.65		5124		4270		.		.		.		.		.		.		.		.

		1982		2		6		26.62		2.77		4480		5040		.		.		.		.		.		.		.		.

		1982		3		6		34.73		2.5		4368		4116		.		.		.		.		.		.		.		.

		1982		4		6		27.83		2.67		5670		5306		.		.		.		.		.		.		.		.

		1983		1		6		52.27		2.1548		1162		2744		5		2		168		787		.		.		.		6.5

		1983		2		6		45.13		2.3479		2156		3472		4.8		3		199		902		.		.		.		6.5

		1983		3		6		45.37		2.2429		3402		4004		4.9		1		203		807		.		.		.		6.4

		1983		4		6		47.67		2.3072		2996		3871		4.8		0		254		932		.		.		.		6.5

		1984		1		6		42.35		2.33		4100		3600		.		.		.		.		.		.		.		.

		1984		2		6		39.93		2.58		3300		3800		.		.		.		.		.		.		.		.

		1984		3		6		46.34		2.31		3400		3600		.		.		.		.		.		.		.		.

		1984		4		6		40.29		2.55		4500		4600		.		.		.		.		.		.		.		.

		1985		1		6		36.66		2.23		4500		5900		.		.		.		.		.		.		.		.

		1985		2		6		30.85		2.47		4100		4600		.		.		.		.		.		.		.		.

		1985		3		6		35.82		2.47		5400		5000		.		.		.		.		.		.		.		.

		1985		4		6		30.25		2.58		4700		4600		.		.		.		.		.		.		.		.

		1986		1		6		43.8		.		.		.		5.5		8		79		654		.		.		.		6.8

		1986		2		6		45.74		.		.		.		5.4		28		88		758		.		.		.		6.8

		1986		3		6		46.95		.		.		.		5.4		3		122		838		.		.		.		6.7

		1986		4		6		45.01		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1987		1		6		42.95		.		.		.		5.5		8		79		654		.		.		.		6.8

		1987		2		6		44.04		.		.		.		5.4		28		88		758		.		.		.		6.8

		1987		3		6		44.04		.		.		.		5.4		3		122		838		.		.		.		6.7

		1987		4		6		40.9		.		.		.		5.5		1		141		1000		.		.		.		6.7

		1988		1		6		57.47		.		.		.		4.9		10		123		742		.		.		.		6.9

		1988		2		6		70.18		.		.		.		4.7		6		130		845		.		.		.		6.7

		1988		3		6		67.76		.		.		.		4.8		8		144		832		.		.		.		6.8

		1988		4		6		64.86		.		.		.		4.8		9		212		1000		.		.		.		6.9

		1989		1		6		41.62		.		.		.		.		.		.		.		.		.		.		.

		1989		2		6		47.55		.		.		.		.		.		.		.		.		.		.		.

		1989		3		6		43.8		.		.		.		.		.		.		.		.		.		.		.

		1989		4		6		36.78		.		.		.		.		.		.		.		.		.		.		.

		1990		1		6		46.83		.		.		.		.		.		.		.		.		.		.		.

		1990		2		6		49.97		.		.		.		.		.		.		.		.		.		.		.

		1990		3		6		49.13		.		.		.		.		.		.		.		.		.		.		.

		1990		4		6		47.19		.		.		.		.		.		.		.		.		.		.		.

		1991		1		6		21.78		2.741242		.		.		.		.		.		.		.		.		.		.

		1991		2		6		31.22		2.993308		.		.		.		.		.		.		.		.		.		.

		1991		3		6		32.67		2.978103		.		.		.		.		.		.		.		.		.		.

		1991		4		6		25.65		3.161215		.		.		.		.		.		.		.		.		.		.

		1992		1		6		38.236		.		.		.		.		.		.		.		.		.		.		.

		1992		2		6		43.1002		.		.		.		.		.		.		.		.		.		.		.

		1992		3		6		43.9956		.		.		.		.		.		.		.		.		.		.		.

		1992		4		6		41.382		.		.		.		.		.		.		.		.		.		.		.

		1993		1		6		35.2231		1.989695		.		.		.		.		.		.		.		.		.		.

		1993		2		6		49.0292		2.144047		.		.		.		.		.		.		.		.		.		.

		1993		3		6		43.5116		2.124028		.		.		.		.		.		.		.		.		.		.

		1993		4		6		46.343		2.05741		.		.		.		.		.		.		.		.		.		.

		1994		1		6		26.0513		.		.		.		.		.		.		.		.		.		.		.

		1994		2		6		38.9983		.		.		.		.		.		.		.		.		.		.		.

		1994		3		6		39.5912		.		.		.		.		.		.		.		.		.		.		.

		1994		4		6		40.9948		.		.		.		.		.		.		.		.		.		.		.

		1995		1		6		36.6636105		.		.		.		5.88		3.241		37.781		340		0.104214		1.048153		1945.3801304348		.

		1995		2		6		46.478245		.		.		.		5.38		6.282		81.596		550		9.42E-02		1.129653		2044.9047920792		.

		1995		3		6		42.55225425		.		.		.		5.66		4.909		55.62231		390		8.55E-02		1.041597		1512.5372307692		.

		1995		4		6		48.197023875		.		.		.		5.49		4.925		115.722		590		7.19E-02		0.981213		2701.7730989011		.

		1996		1		6		27.092195122		2.9528		.		.		5.46		15.025		57.24652		355		8.67E-02		0.7613226		.		.

		1996		2		6		39.5227317073		2.935251		.		.		4.99		24.1		82.33834		523		8.23E-02		0.8470785		.		.

		1996		3		6		36.9426280488		2.947123		.		.		5.04		24.605		76.44069		408		0.1015588		0.8768194		.		.

		1996		4		6		35.9861378049		2.848205		.		.		5.16		13.744		108.07354		470		7.82E-02		0.7323437		.		.

		1997		1		6		28.7947536585		2.671903		.		.		.		.		.		.		.		.		.		.

		1997		2		6		46.4261875		2.563264		.		.		.		.		.		.		.		.		.		.

		1997		3		6		49.1404609756		2.442087		.		.		.		.		.		.		.		.		.		.

		1997		4		6		52.1466653963		2.496401		.		.		.		.		.		.		.		.		.		.

		1998		1		6		48.5431182796		2.204578		.		.		.		.		.		.		.		.		.		.

		1998		2		6		56.2502878412		2.490715		.		.		.		.		.		.		.		.		.		.

		1998		3		6		53.1301091811		2.532981		.		.		.		.		.		.		.		.		.		.

		1998		4		6		55.8977965261		2.442486		.		.		.		.		.		.		.		.		.		.

		1999		1		6		37.0741901654		2.271812		.		.		.		.		.		.		.		.		.		.

		1999		2		6		49.9806727667		2.226289		.		.		.		.		.		.		.		.		.		.

		1999		3		6		56.9102827153		2.397371		.		.		.		.		.		.		.		.		.		.

		1999		4		6		45.954035733		2.169551		.		.		.		.		.		.		.		.		.		.

		2000		1		6		48.268257561		2.3071639538		.		.		.		.		.		.		.		.		.		.

		2000		2		6		45.2514914634		2.3454420567		.		.		.		.		.		.		.		.		.		.

		2000		3		6		48.268257561		2.5086183548		.		.		.		.		.		.		.		.		.		.

		2000		4		6		47.0260597561		2.8021440506		.		.		.		.		.		.		.		.		.		.

		2001		1		6		31.2010009756		.		.		.		.		.		.		.		.		.		.		.

		2001		2		6		20.6378780488		.		.		.		.		.		.		.		.		.		.		.

		2001		3		6		26.4195826829		.		.		.		.		.		.		.		.		.		.		.

		2001		4		6		24.5423414634		.		.		.		.		.		.		.		.		.		.		.

		1971		1		7		35.2		.		.		.		.		.		.		.		.		.		.		.

		1971		2		7		38.1		.		.		.		.		.		.		.		.		.		.		.

		1971		3		7		36.2		.		.		.		.		.		.		.		.		.		.		.

		1971		4		7		40.2		.		.		.		.		.		.		.		.		.		.		.

		1972		1		7		25.05		.		.		.		.		.		.		.		.		.		.		.

		1972		2		7		22.99		.		.		.		.		.		.		.		.		.		.		.

		1972		3		7		21.05		.		.		.		.		.		.		.		.		.		.		.

		1972		4		7		18.27		.		.		.		.		.		.		.		.		.		.		.

		1974		1		7		30.976		.		.		.		.		.		.		.		.		.		.		.

		1974		2		7		25.773		.		.		.		.		.		.		.		.		.		.		.

		1974		3		7		26.257		.		.		.		.		.		.		.		.		.		.		.

		1974		4		7		28.193		.		.		.		.		.		.		.		.		.		.		.

		1975		1		7		47.553		.		.		.		.		.		.		.		.		.		.		.

		1975		2		7		52.514		.		.		.		.		.		.		.		.		.		.		.

		1975		3		7		49.852		.		.		.		.		.		.		.		.		.		.		.

		1975		4		7		52.272		.		.		.		.		.		.		.		.		.		.		.

		1976		1		7		47.916		.		.		.		.		.		.		.		.		.		.		.

		1976		2		7		48.884		.		.		.		.		.		.		.		.		.		.		.

		1976		3		7		45.738		.		.		.		.		.		.		.		.		.		.		.

		1976		4		7		44.407		.		.		.		.		.		.		.		.		.		.		.

		1977		1		7		26.015		.		.		.		.		.		.		.		.		.		.		.

		1977		2		7		32.307		.		.		.		.		.		.		.		.		.		.		.

		1977		3		7		29.524		.		.		.		.		.		.		.		.		.		.		.

		1977		4		7		27.467		.		.		.		.		.		.		.		.		.		.		.

		1978		1		7		42.471		.		.		.		.		.		.		.		.		.		.		.

		1978		2		7		50.699		.		.		.		.		.		.		.		.		.		.		.

		1978		3		7		14.52		.		.		.		.		.		.		.		.		.		.		.

		1978		4		7		46.585		.		.		.		.		.		.		.		.		.		.		.

		1979		1		7		31.85		1.73		.		.		.		.		.		.		.		.		.		.

		1979		2		7		40.4		2.14		.		.		.		.		.		.		.		.		.		.

		1979		3		7		43.13		2.05		.		.		.		.		.		.		.		.		.		.

		1979		4		7		42.95		1.74		.		.		.		.		.		.		.		.		.		.

		1980		1		7		52.15		2.24		5614		5670		5.3		16		140		886		.		.		.		6.6

		1980		2		7		56.63		1.76		4606		5908		5.3		22		168		929		.		.		.		6.5

		1980		3		7		57.84		2.18		4662		5180		5.3		16		135		777		.		.		.		6.6

		1980		4		7		54.57		2.47		5376		6433		5.4		10		139		694		.		.		.		6.7

		1981		1		7		41.26		2.6		3206		3430		.		.		.		.		.		.		.		.

		1981		2		7		42.23		2.6		3780		3528		.		.		.		.		.		.		.		.

		1981		3		7		38.24		2.8		3290		2828		.		.		.		.		.		.		.		.

		1981		4		7		33.4		2.7		4032		3696		.		.		.		.		.		.		.		.

		1982		1		7		28.68		2.69		5376		4270		.		.		.		.		.		.		.		.

		1982		2		7		27.71		2.79		5894		5306		.		.		.		.		.		.		.		.

		1982		3		7		26.38		2.75		5096		5173		.		.		.		.		.		.		.		.

		1982		4		7		28.43		2.84		5096		4585		.		.		.		.		.		.		.		.

		1983		1		7		36.66		2.4123		3080		3192		4.9		3		177		748		.		.		.		6.4

		1983		2		7		34.36		2.4224		3360		3241		4.7		3		233		767		.		.		.		6.3

		1983		3		7		33.64		2.6528		3458		3948		4.8		3		183		777		.		.		.		6.5

		1983		4		7		45.01		2.4529		3276		4018		4.7		1		110		711		.		.		.		6.5

		1984		1		7		42.23		2.41		3500		3200		.		.		.		.		.		.		.		.

		1984		2		7		42.95		2.51		3500		3900		.		.		.		.		.		.		.		.

		1984		3		7		39.32		2.65		3600		6700		.		.		.		.		.		.		.		.

		1984		4		7		36.9		2.5		3800		4000		.		.		.		.		.		.		.		.

		1985		1		7		32.55		2.88		4700		5800		.		.		.		.		.		.		.		.

		1985		2		7		28.68		2.43		4300		4600		.		.		.		.		.		.		.		.

		1985		3		7		31.46		2.71		4900		4500		.		.		.		.		.		.		.		.

		1985		4		7		28.19		2.65		4700		4700		.		.		.		.		.		.		.		.

		1986		1		7		48.16		.		.		.		5.2		19		108		786		.		.		.		6.7

		1986		2		7		45.98		.		.		.		5.3		12		126		773		.		.		.		6.6

		1986		3		7		45.37		.		.		.		5.4		1		114		720		.		.		.		6.7

		1986		4		7		44.53		.		.		.		5.5		45		124		795		.		.		.		6.8

		1987		1		7		41.5		.		.		.		5.2		19		108		786		.		.		.		6.7

		1987		2		7		41.38		.		.		.		5.3		12		126		773		.		.		.		6.6

		1987		3		7		43.56		.		.		.		5.4		1		114		720		.		.		.		6.7

		1987		4		7		39.57		.		.		.		5.5		45		124		795		.		.		.		6.8

		1988		1		7		69.21		.		.		.		4.6		16		139		812		.		.		.		6.7

		1988		2		7		60.98		.		.		.		4.6		18		153		810		.		.		.		6.6

		1988		3		7		60.38		.		.		.		4.7		14		130		696		.		.		.		6.8

		1988		4		7		62.07		.		.		.		4.6		12		161		812		.		.		.		6.8

		1989		1		7		40.05		.		.		.		.		.		.		.		.		.		.		.

		1989		2		7		45.62		.		.		.		.		.		.		.		.		.		.		.

		1989		3		7		37.99		.		.		.		.		.		.		.		.		.		.		.

		1989		4		7		37.63		.		.		.		.		.		.		.		.		.		.		.

		1990		1		7		38.96		.		.		.		.		.		.		.		.		.		.		.

		1990		2		7		43.32		.		.		.		.		.		.		.		.		.		.		.

		1990		3		7		47.19		.		.		.		.		.		.		.		.		.		.		.

		1990		4		7		45.98		.		.		.		.		.		.		.		.		.		.		.

		1991		1		7		23.59		2.976011		.		.		.		.		.		.		.		.		.		.

		1991		2		7		33.03		2.828135		.		.		.		.		.		.		.		.		.		.

		1991		3		7		29.52		2.867277		.		.		.		.		.		.		.		.		.		.

		1991		4		7		31.82		3.084813		.		.		.		.		.		.		.		.		.		.

		1992		1		7		41.4062		.		.		.		.		.		.		.		.		.		.		.

		1992		2		7		34.5455		.		.		.		.		.		.		.		.		.		.		.

		1992		3		7		41.14		.		.		.		.		.		.		.		.		.		.		.

		1992		4		7		37.8972		.		.		.		.		.		.		.		.		.		.		.

		1993		1		7		36.8566		2.597749		.		.		.		.		.		.		.		.		.		.

		1993		2		7		33.9042		2.486415		.		.		.		.		.		.		.		.		.		.

		1993		3		7		35.816		2.246532		.		.		.		.		.		.		.		.		.		.

		1993		4		7		38.6958		2.486749		.		.		.		.		.		.		.		.		.		.

		1994		1		7		41.745		.		.		.		.		.		.		.		.		.		.		.

		1994		2		7		51.2556		.		.		.		.		.		.		.		.		.		.		.

		1994		3		7		40.7528		.		.		.		.		.		.		.		.		.		.		.

		1994		4		7		47.5046		.		.		.		.		.		.		.		.		.		.		.

		1995		1		7		46.533623125		.		.		.		5.56		5.855		72.856		440		0.107155		1.108088		1409.9420689655		.

		1995		2		7		45.1988625		.		.		.		5.26		7.268		115.981		500		9.65E-02		1.12113		1969.8731608696		.

		1995		3		7		43.4700475		.		.		.		5.66		4.046		63.91584		470		8.43E-02		1.084129		2274.1224		.

		1995		4		7		48.622794		.		.		.		5.48		5.355		81.29817		420		8.90E-02		1.242296		2205.8748870968		.

		1996		1		7		34.8024036585		3.146002		.		.		5.07		24.5		72.15149		351		8.13E-02		0.8083484		.		.

		1996		2		7		39.4125221037		3.206109		.		.		4.79		47.733		102.81927		524		9.11E-02		0.8659871		.		.

		1996		3		7		40.0045920732		2.92363		.		.		4.97		33.328		81.4805		417		8.38E-02		0.8392584		.		.

		1996		4		7		40.8321140244		3.459711		.		.		5.09		13.981		77.62022		425		8.28E-02		0.7763256		.		.

		1997		1		7		55.9965128049		2.772307		.		.		.		.		.		.		.		.		.		.

		1997		2		7		63.7501596037		2.531143		.		.		.		.		.		.		.		.		.		.

		1997		3		7		36.9993099085		2.376531		.		.		.		.		.		.		.		.		.		.

		1997		4		7		55.9245768293		2.747763		.		.		.		.		.		.		.		.		.		.

		1998		1		7		55.2136311001		2.527433		.		.		.		.		.		.		.		.		.		.

		1998		2		7		55.365356493		2.68826		.		.		.		.		.		.		.		.		.		.

		1998		3		7		55.3201191067		2.409834		.		.		.		.		.		.		.		.		.		.

		1998		4		7		59.1082497932		2.746377		.		.		.		.		.		.		.		.		.		.

		1999		1		7		53.0916800913		2.513135		.		.		.		.		.		.		.		.		.		.

		1999		2		7		51.7650838562		2.827464		.		.		.		.		.		.		.		.		.		.

		1999		3		7		54.2413195208		2.470480		.		.		.		.		.		.		.		.		.		.

		1999		4		7		57.009777433		2.669829		.		.		.		.		.		.		.		.		.		.

		2000		1		7		44.5416641463		2.4928119183		.		.		.		.		.		.		.		.		.		.

		2000		2		7		42.5896390244		2.4104948044		.		.		.		.		.		.		.		.		.		.

		2000		3		7		48.6231712195		2.5945978165		.		.		.		.		.		.		.		.		.		.

		2000		4		7		38.6855887805		2.9266200066		.		.		.		.		.		.		.		.		.		.

		2001		1		7		27.9094763415		.		.		.		.		.		.		.		.		.		.		.

		2001		2		7		8.4038926829		.		.		.		.		.		.		.		.		.		.		.

		2001		3		7		20.3397753659		.		.		.		.		.		.		.		.		.		.		.

		2001		4		7		28.0042990244		.		.		.		.		.		.		.		.		.		.		.





Reps x yr x trt

						R1		R2		R3		R4

		YR		TRT		BUAC		BUAC		BUAC		BUAC

		1971		2		34		36		37.6		39.3

		1971		3		37.8		33.3		36.6		35.1

		1971		4		27.8		35.4		39.3		39.6

		1971		5		35.8		32.4		37.6		35.1

		1971		6		32.4		37		33.7		38.6

		1971		7		35.2		38.1		36.2		40.2

		1972		2		28.31		27.1		27.83		28.56

		1972		3		30.98		28.43		27.83		22.99

		1972		4		28.31		26.01		23.35		23.84

		1972		5		30.85		26.14		22.51		20.57

		1972		6		24.2		21.05		24.8		22.14

		1972		7		25.05		22.99		21.05		18.27

		1974		2		18.15		14.399		15.851		17.787

		1974		3		27.225		23.716		24.079		33.154

		1974		4		35.574		30.613		34.848		29.403

		1974		5		33.759		32.186		28.677		26.62

		1974		6		35.332		28.798		28.677		25.773

		1974		7		30.976		25.773		26.257		28.193

		1975		2		24.442		26.136		26.741		30.129

		1975		3		33.033		31.46		34.122		40.898

		1975		4		34.969		43.318		38.478		42.108

		1975		5		41.624		46.706		48.763		50.336

		1975		6		53.119		52.393		45.98		53.603

		1975		7		47.553		52.514		49.852		52.272

		1976		2		19.239		24.805		24.2		24.805

		1976		3		24.805		25.289		29.887		30.008

		1976		4		29.04		32.065		35.816		31.339

		1976		5		39.809		41.261		38.357		41.019

		1976		6		40.898		46.464		45.738		45.254

		1976		7		47.916		48.884		45.738		44.407

		1977		2		14.641		16.819		15.972		20.449

		1977		3		26.983		23.837		28.677		27.951

		1977		4		26.862		26.015		30.25		29.403

		1977		5		30.25		28.435		26.862		29.403

		1977		6		29.04		31.46		30.371		27.104

		1977		7		26.015		32.307		29.524		27.467

		1978		2		18.271		21.296		21.659		21.659

		1978		3		21.538		24.684		27.467		31.46

		1978		4		30.734		34.243		34.485		35.09

		1978		5		39.083		38.962		36.542		44.165

		1978		6		42.955		44.165		45.496		44.77

		1978		7		42.471		50.699		14.52		46.585

		1979		2		25.48		41.68		42.04		41.5

		1979		3		43.68		45.5		43.13		46.41

		1979		4		29.48		47.32		44.95		21.48

		1979		5		29.12		42.41		40.22		41.68

		1979		6		45.5		41.13		38.22		43.86

		1979		7		31.85		40.4		43.13		42.95

		1980		2		20.57		22.63		22.87		17.3

		1980		3		25.77		27.47		27.95		32.43

		1980		4		34.85		41.26		36.78		36.78

		1980		5		49.85		53.48		51.79		54.09

		1980		6		58.32		54.33		71.03		59.17

		1980		7		52.15		56.63		57.84		54.57

		1981		2		19.6		20.33		21.42		16.82

		1981		3		32.31		28.68		33.52		32.31

		1981		4		18.15		39.93		38.48		32.55

		1981		5		42.47		19.72		41.74		35.69

		1981		6		38.36		41.62		35.09		35.09

		1981		7		41.26		42.23		38.24		33.4

		1982		2		23.23		29.28		28.92		28.56

		1982		3		37.63		34.97		34.73		36.9

		1982		4		36.78		32.55		33.88		28.07

		1982		5		31.34		38.96		26.14		34.48

		1982		6		29.77		26.62		34.73		27.83

		1982		7		28.68		27.71		26.38		28.43

		1983		2		35.57		42.35		37.27		38.96

		1983		3		45.86		45.01		50.46		51.06

		1983		4		40.17		52.15		60.14		53.72

		1983		5		49.73		54.09		51.79		48.64

		1983		6		52.27		45.13		45.37		47.67

		1983		7		36.66		34.36		33.64		45.01

		1984		2		31.1		36.9		30.37		35.09

		1984		3		45.13		40.66		43.44		45.62

		1984		4		36.54		42.71		42.83		48.16

		1984		5		45.5		47.79		37.63		47.55

		1984		6		42.35		39.93		46.34		40.29

		1984		7		42.23		42.95		39.32		36.9

		1985		2		19.84		20.81		21.66		19.36

		1985		3		28.56		28.19		31.82		33.4

		1985		4		32.55		37.15		33.64		33.88

		1985		5		37.51		33.76		37.75		29.64

		1985		6		36.66		30.85		35.82		30.25

		1985		7		32.55		28.68		31.46		28.19

		1986		2		38.6		41.5		38.96		42.47

		1986		3		44.41		40.53		44.41		40.41

		1986		4		39.81		44.29		46.1		42.11

		1986		5		47.07		42.83		42.11		45.86

		1986		6		43.8		45.74		46.95		45.01

		1986		7		48.16		45.98		45.37		44.53

		1987		2		28.68		33.03		30.98		29.28

		1987		3		33.03		32.67		42.47		40.05

		1987		4		35.94		41.02		46.83		40.66

		1987		5		43.92		42.47		42.11		42.11

		1987		6		42.95		44.04		44.04		40.9

		1987		7		41.5		41.38		43.56		39.57

		1988		2		24.93		26.01		27.1		30.25

		1988		3		38.84		33.76		45.37		45.86

		1988		4		36.9		44.29		65.7		45.01

		1988		5		57.11		47.43		61.23		63.4

		1988		6		57.47		70.18		67.76		64.86

		1988		7		69.21		60.98		60.38		62.07

		1989		2		20.33		15.85		16.09		20.09

		1989		3		28.92		30.98		37.75		41.26

		1989		4		34.85		37.99		42.11		35.09

		1989		5		39.32		38.72		37.27		42.83

		1989		6		41.62		47.55		43.8		36.78

		1989		7		40.05		45.62		37.99		37.63

		1990		2		23.11		25.89		26.38		30.37

		1990		3		36.3		35.45		47.79		47.79

		1990		4		38.96		47.43		53.97		53.48

		1990		5		45.13		51.42		52.88		47.67

		1990		6		46.83		49.97		49.13		47.19

		1990		7		38.96		43.32		47.19		45.98

		1991		2		18.15		22.99		24.8		24.68

		1991		3		22.51		22.02		31.1		33.15

		1991		4		21.42		27.1		31.58		32.43

		1991		5		24.2		31.7		30.01		30.01

		1991		6		21.78		31.22		32.67		25.65

		1991		7		23.59		33.03		29.52		31.82

		1992		2		22.8811		14.8951		14.6652		19.118

		1992		3		23.2078		24.2726		30.1653		33.275

		1992		4		28.5802		35.3925		37.7036		36.4452

		1992		5		38.3328		33.7348		38.4538		42.4468

		1992		6		38.236		43.1002		43.9956		41.382

		1992		7		41.4062		34.5455		41.14		37.8972

		1993		2		14.4474		15.2823		17.3272		21.5501

		1993		3		18.9607		17.7991		28.6165		32.3796

		1993		4		23.8612		30.8671		34.7149		37.0018

		1993		5		35.3804		29.4877		37.4616		45.859

		1993		6		35.2231		49.0292		43.5116		46.343

		1993		7		36.8566		33.9042		35.816		38.6958

		1994		2		11.5071		10.1882		10.4181		12.2573

		1994		3		13.5157		13.7577		18.9244		21.6106

		1994		4		15.2944		20.6305		31.0365		23.3167

		1994		5		33.0451		27.8542		32.1255		38.9862

		1994		6		26.0513		38.9983		39.5912		40.9948

		1994		7		41.745		51.2556		40.7528		47.5046

		1995		2		29.36143375		28.2801255		28.9864575		30.9172545

		1995		3		28.747488		27.667068		41.5844715		38.60858925

		1995		4		27.9186765		34.687354625		47.438655		41.3986815

		1995		5		40.168128		35.703415		47.363064375		42.18905075

		1995		6		36.6636105		46.478245		42.55225425		48.197023875

		1995		7		46.533623125		45.1988625		43.4700475		48.622794

		1996		2		8.2659416159		20.5764557927		20.2037721037		23.008445122

		1996		3		22.3650054878		21.9721243902		26.6783603659		24.3002676829

		1996		4		21.9460060976		20.0517658537		34.9530634146		32.2058469512

		1996		5		30.9360847561		32.6612754573		26.6621655488		15.9576496951

		1996		6		27.092195122		39.5227317073		36.9426280488		35.9861378049

		1996		7		34.8024036585		39.4125221037		40.0045920732		40.8321140244

		1997		2		17.4688585366		18.8522057927		18.4670347561		20.442802439

		1997		3		20.8951875		22.226335061		35.1727079268		34.0992756098

		1997		4		19.0785643293		38.3088582317		33.5292291159		25.74275

		1997		5		36.4819057927		29.2989695122		36.9203463415		48.4627134146

		1997		6		28.7947536585		46.4261875		49.1404609756		52.1466653963

		1997		7		55.9965128049		63.7501596037		36.9993099085		55.9245768293

		1998		2		25.6580049628		29.1737105045		30.3314673284		28.6919123242

		1998		3		31.2129958644		28.415483871		34.0537435897		37.2239636063

		1998		4		34.2282878412		37.7023589744		45.4055252275		47.40617866

		1998		5		49.5149214227		50.5393680728		56.1596129032		52.7475930521

		1998		6		48.5431182796		56.2502878412		53.1301091811		55.8977965261

		1998		7		55.2136311001		55.365356493		55.3201191067		59.1082497932

		1999		2		17.9276029663		19.4870493098		17.54632251		21.7765874273

		1999		3		23.2761977867		21.9938987336		20.0026128465		28.9675739418

		1999		4		23.2757339418		30.4374982316		32.1175442327		38.2161761552

		1999		5		31.5933995665		36.8088709184		36.3543029778		43.5735840274

		1999		6		37.0741901654		49.9806727667		56.9102827153		45.954035733

		1999		7		53.0916800913		51.7650838562		54.2413195208		57.009777433

		2000		2		45.2514914634		34.6040817073		35.6688226829		49.5104553659

		2000		3		48.268257561		47.2035165854		44.8965778049		47.7358870732

		2000		4		41.702354878		47.5584302439		46.6711460976		47.9133439024

		2000		5		45.606405122		48.978084878		44.8965778049		50.93011

		2000		6		48.268257561		45.2514914634		48.268257561		47.0260597561

		2000		7		44.5416641463		42.5896390244		48.6231712195		38.6855887805

		2001		2		21.8765639024		29.8144		28.7083419512		29.6894158537

		2001		3		28.5534029268		24.1060331707		15.1666712195		.

		2001		4		35.5709012195		23.0363341463		21.5489195122		29.7185443902

		2001		5		25.6293936585		28.6048426829		31.6168573171		25.8952690244

		2001		6		31.2010009756		20.6378780488		26.4195826829		24.5423414634

		2001		7		27.9094763415		8.4038926829		20.3397753659		28.0042990244





Reps x yr x trt

		51.9529025		51.9529025		51.9529025		51.9529025		51.9529025

		47.3061666667		47.3061666667		47.3061666667		47.3061666667		47.3061666667

		46.489055		46.489055		46.489055		46.489055		46.489055

		56.9177472		56.9177472		56.9177472		56.9177472		56.9177472

		55.50929		55.50929		55.50929		55.50929		55.50929

		40.8676825		40.8676825		40.8676825		40.8676825		40.8676825

		44.0827129833		44.0827129833		44.0827129833		44.0827129833		44.0827129833

		40.6379787667		40.6379787667		40.6379787667		40.6379787667		40.6379787667

		48.9159904833		48.9159904833		48.9159904833		48.9159904833		48.9159904833

		54.2540285667		54.2540285667		54.2540285667		54.2540285667		54.2540285667

		64.2781414		64.2781414		64.2781414		64.2781414		64.2781414



t0
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Environment mean

Grain N uptake

28.95342

44.467275

61.563675

72.906765

71.604585

30.8448

47.8762

49.842

57.4116

62.1489

37.3176

48.65616

50.68491

47.06385

46.161945

44.9286102

58.1669045

64.3451024

64.550508

55.6970705

42.24774

56.07714

59.727045

61.72197

60.90402

24.85824

44.545035

46.90551

48.670755

48.509475

31.7640913

45.3641895

47.2993288

49.7302674

51.9627248

26.7391443

35.7492534

43.6461156

54.4455815

53.5098959

29.8762253

43.4030266

50.3034941

61.1066007

74.1112819

31.35323

44.8608971

58.4877026

66.9185449

83.7296677

41.986546

58.1085464

74.6828938

77.7341503

87.6046602



Rep x  trt x yr

		0.239651016		0.239651016		0.239651016		0.239651016		0.239651016

		0.524416034		0.524416034		0.524416034		0.524416034		0.524416034

		0.484157626		0.484157626		0.484157626		0.484157626		0.484157626

		0.314279748		0.314279748		0.314279748		0.314279748		0.314279748

		0.360249996		0.360249996		0.360249996		0.360249996		0.360249996

		0.367603296		0.367603296		0.367603296		0.367603296		0.367603296

		0.381603198		0.381603198		0.381603198		0.381603198		0.381603198

		0.332339172		0.332339172		0.332339172		0.332339172		0.332339172

		0.408370156		0.408370156		0.408370156		0.408370156		0.408370156

		0.434562156		0.434562156		0.434562156		0.434562156		0.434562156

		0.496790482		0.496790482		0.496790482		0.496790482		0.496790482

		0.458067592		0.458067592		0.458067592		0.458067592		0.458067592



t0

t40

t60

t80

t100

Environment mean

NUE

0.26204775

0.17779633

0.07661325

0.086111

0.50858813

0.62399875

0.60978769

0.47480835

0.59873875

0.4319225

0.41856188

0.3822225

0.34220738

0.26195075

0.15119981

0.1119408

0.40743376

0.37459247

0.28351192

0.13827516

0.403647

0.32992975

0.27238388

0.2097276

0.52967663

0.392459

0.31640981

0.25151505

0.40692873

0.30353814

0.25804034

0.22875685

0.39404988

0.39431429

0.43072904

0.33522638

0.43025066

0.40184157

0.43642001

0.47918282

0.40002243

0.49379504

0.47573181

0.54869668

0.46021366

0.58304823

0.47542688

0.4790466



Trt x yrs

		50.0439175		50.0439175		50.0439175		50.0439175		50.0439175

		51.9529025		51.9529025		51.9529025		51.9529025		51.9529025

		47.3061666667		47.3061666667		47.3061666667		47.3061666667		47.3061666667

		46.489055		46.489055		46.489055		46.489055		46.489055

		56.9177472		56.9177472		56.9177472		56.9177472		56.9177472

		55.50929		55.50929		55.50929		55.50929		55.50929

		40.8676825		40.8676825		40.8676825		40.8676825		40.8676825

		44.0827129833		44.0827129833		44.0827129833		44.0827129833		44.0827129833

		40.6379787667		40.6379787667		40.6379787667		40.6379787667		40.6379787667

		48.9159904833		48.9159904833		48.9159904833		48.9159904833		48.9159904833

		54.2540285667		54.2540285667		54.2540285667		54.2540285667		54.2540285667

		64.2781414		64.2781414		64.2781414		64.2781414		64.2781414



t0

t40

t60

t80

t100

Grain N uptake

NUE

0.26204775

0.17779633

0.07661325

0.086111

0.50858813

0.62399875

0.60978769

0.47480835

0.59873875

0.4319225

0.41856188

0.3822225

0.34220738

0.26195075

0.15119981

0.1119408

0.40743376

0.37459247

0.28351192

0.13827516

0.403647

0.32992975

0.27238388

0.2097276

0.52967663

0.392459

0.31640981

0.25151505

0.40692873

0.30353814

0.25804034

0.22875685

0.39404988

0.39431429

0.43072904

0.33522638

0.43025066

0.40184157

0.43642001

0.47918282

0.40002243

0.49379504

0.47573181

0.54869668

0.46021366

0.58304823

0.47542688

0.4790466



						R1		R2		R3		R4

		YR		TRT		BUAC		BUAC		BUAC		BUAC				Average		Stdev		CV						YR		0 N CV		80 N CV

		1971		2		34.00		36.00		37.60		39.30				36.73		2.26		6.16						1971		6.16		8.10

		1972		2		28.31		27.10		27.83		28.56				27.95		0.64		2.30						1972		2.30		7.60

		1974		2		18.15		14.40		15.85		17.79				16.55		1.75		10.59						1974		10.59		13.63

		1975		2		24.44		26.14		26.74		30.13				26.86		2.39		8.88						1975		8.88		6.95

		1976		2		19.24		24.81		24.20		24.81				23.26		2.70		11.60						1976		11.60		5.63

		1977		2		14.64		16.82		15.97		20.45				16.97		2.49		14.65						1977		14.65		6.36

		1978		2		18.27		21.30		21.66		21.66				20.72		1.64		7.93						1978		7.93		2.43

		1979		2		25.48		41.68		42.04		41.50				37.68		8.13		21.59						1979		21.59		7.58

		1980		2		20.57		22.63		22.87		17.30				20.84		2.58		12.37						1980		12.37		11.85

		1981		2		19.60		20.33		21.42		16.82				19.54		1.96		10.04						1981		10.04		8.33

		1982		2		23.23		29.28		28.92		28.56				27.50		2.86		10.40						1982		10.40		12.01

		1983		2		35.57		42.35		37.27		38.96				38.54		2.89		7.51						1983		7.51		6.95

		1984		2		31.10		36.90		30.37		35.09				33.37		3.14		9.41						1984		9.41		6.97

		1985		2		19.84		20.81		21.66		19.36				20.42		1.02		5.02						1985		5.02		9.92

		1986		2		38.60		41.50		38.96		42.47				40.38		1.90		4.70						1986		4.70		2.91

		1987		2		28.68		33.03		30.98		29.28				30.49		1.95		6.40						1987		6.40		3.44

		1988		2		24.93		26.01		27.10		30.25				27.07		2.30		8.48						1988		8.48		8.47

		1989		2		20.33		15.85		16.09		20.09				18.09		2.45		13.55						1989		13.55		10.60

		1990		2		23.11		25.89		26.38		30.37				26.44		2.99		11.31						1990		11.31		3.13

		1991		2		18.15		22.99		24.80		24.68				22.66		3.11		13.75						1991		13.75		18.12

		1992		2		22.88		14.90		14.67		19.12				17.89		3.91		21.84						1992		21.84		6.09

		1993		2		14.45		15.28		17.33		21.55				17.15		3.17		18.49						1993		18.49		13.73

		1994		2		11.51		10.19		10.42		12.26				11.09		0.97		8.71						1994		8.71		19.10

		1995		2		29.36		28.28		28.99		30.92				29.39		1.11		3.79						1995		3.79		11.77

		1996		2		8.27		20.58		20.20		23.01				18.01		6.62		36.73						1996		36.73		15.50

		1997		2		17.47		18.85		18.47		20.44				18.81		1.24		6.57						1997		6.57		23.76

		1998		2		25.66		29.17		30.33		28.69				28.46		1.99		7.00						1998		7.00		6.66

		1999		2		17.93		19.49		17.55		21.78				19.18		1.92		10.01						1999		10.01		17.44

		2000		2		45.25		34.60		35.67		49.51				41.26		7.29		17.68						2000		17.68		3.02

		2001		2		21.88		29.81		28.71		29.69				27.52		3.80		13.79						2001		13.79		17.07

		1971		3		37.80		33.30		36.60		35.10				35.70		1.94		5.45

		1972		3		30.98		28.43		27.83		22.99				27.56		3.34		12.11

		1974		3		27.23		23.72		24.08		33.15				27.04		4.37		16.15

		1975		3		33.03		31.46		34.12		40.90				34.88		4.16		11.93

		1976		3		24.81		25.29		29.89		30.01				27.50		2.84		10.32

		1977		3		26.98		23.84		28.68		27.95				26.86		2.13		7.94

		1978		3		21.54		24.68		27.47		31.46				26.29		4.21		16.03

		1979		3		43.68		45.50		43.13		46.41				44.68		1.53		3.44

		1980		3		25.77		27.47		27.95		32.43				28.41		2.84		10.00

		1981		3		32.31		28.68		33.52		32.31				31.71		2.10		6.61

		1982		3		37.63		34.97		34.73		36.90				36.06		1.43		3.96

		1983		3		45.86		45.01		50.46		51.06				48.10		3.10		6.45

		1984		3		45.13		40.66		43.44		45.62				43.71		2.24		5.12

		1985		3		28.56		28.19		31.82		33.40				30.49		2.53		8.31

		1986		3		44.41		40.53		44.41		40.41				42.44		2.28		5.36

		1987		3		33.03		32.67		42.47		40.05				37.06		4.96		13.38

		1988		3		38.84		33.76		45.37		45.86				40.96		5.77		14.08

		1989		3		28.92		30.98		37.75		41.26				34.73		5.76		16.59

		1990		3		36.30		35.45		47.79		47.79				41.83		6.89		16.47

		1991		3		22.51		22.02		31.10		33.15				27.20		5.76		21.17

		1992		3		23.21		24.27		30.17		33.28				27.73		4.80		17.30

		1993		3		18.96		17.80		28.62		32.38				24.44		7.18		29.37

		1994		3		13.52		13.76		18.92		21.61				16.95		3.98		23.50

		1995		3		28.75		27.67		41.58		38.61				34.15		6.98		20.45

		1996		3		22.37		21.97		26.68		24.30				23.83		2.16		9.04

		1997		3		20.90		22.23		35.17		34.10				28.10		7.58		26.98

		1998		3		31.21		28.42		34.05		37.22				32.73		3.78		11.55

		1999		3		23.28		21.99		20.00		28.97				23.56		3.85		16.33

		2000		3		48.27		47.20		44.90		47.74				47.03		1.48		3.16

		2001		3		28.55		24.11		15.17		.				22.61		6.82		30.16

		1971		4		27.80		35.40		39.30		39.60				35.53		5.49		15.46

		1972		4		28.31		26.01		23.35		23.84				25.38		2.27		8.95

		1974		4		35.57		30.61		34.85		29.40				32.61		3.06		9.38

		1975		4		34.97		43.32		38.48		42.11				39.72		3.78		9.51

		1976		4		29.04		32.07		35.82		31.34				32.07		2.81		8.77

		1977		4		26.86		26.02		30.25		29.40				28.13		2.02		7.17

		1978		4		30.73		34.24		34.49		35.09				33.64		1.97		5.85

		1979		4		29.48		47.32		44.95		21.48				35.81		12.40		34.64

		1980		4		34.85		41.26		36.78		36.78				37.42		2.72		7.27

		1981		4		18.15		39.93		38.48		32.55				32.28		9.94		30.81

		1982		4		36.78		32.55		33.88		28.07				32.82		3.63		11.05

		1983		4		40.17		52.15		60.14		53.72				51.55		8.33		16.17

		1984		4		36.54		42.71		42.83		48.16				42.56		4.75		11.16

		1985		4		32.55		37.15		33.64		33.88				34.31		1.98		5.78

		1986		4		39.81		44.29		46.10		42.11				43.08		2.72		6.32

		1987		4		35.94		41.02		46.83		40.66				41.11		4.46		10.85

		1988		4		36.90		44.29		65.70		45.01				47.98		12.37		25.79

		1989		4		34.85		37.99		42.11		35.09				37.51		3.38		9.02

		1990		4		38.96		47.43		53.97		53.48				48.46		7.00		14.44

		1991		4		21.42		27.10		31.58		32.43				28.13		5.05		17.95

		1992		4		28.58		35.39		37.70		36.45				34.53		4.08		11.81

		1993		4		23.86		30.87		34.71		37.00				31.61		5.75		18.20

		1994		4		15.29		20.63		31.04		23.32				22.57		6.56		29.05

		1995		4		27.92		34.69		47.44		41.40				37.86		8.43		22.26

		1996		4		21.95		20.05		34.95		32.21				27.29		7.39		27.08

		1997		4		19.08		38.31		33.53		25.74				29.16		8.49		29.10

		1998		4		34.23		37.70		45.41		47.41				41.19		6.25		15.17

		1999		4		23.28		30.44		32.12		38.22				31.01		6.15		19.82

		2000		4		41.70		47.56		46.67		47.91				45.96		2.89		6.28

		2001		4		35.57		23.04		21.55		29.72				27.47		6.47		23.54

		1971		5		35.80		32.40		37.60		35.10				35.23		2.16		6.13

		1972		5		30.85		26.14		22.51		20.57				25.02		4.52		18.08

		1974		5		33.76		32.19		28.68		26.62				30.31		3.25		10.72

		1975		5		41.62		46.71		48.76		50.34				46.86		3.79		8.09

		1976		5		39.81		41.26		38.36		41.02				40.11		1.33		3.32

		1977		5		30.25		28.44		26.86		29.40				28.74		1.45		5.06

		1978		5		39.08		38.96		36.54		44.17				39.69		3.21		8.08

		1979		5		29.12		42.41		40.22		41.68				38.36		6.23		16.23

		1980		5		49.85		53.48		51.79		54.09				52.30		1.90		3.64

		1981		5		42.47		19.72		41.74		35.69				34.91		10.57		30.28

		1982		5		31.34		38.96		26.14		34.48				32.73		5.39		16.48

		1983		5		49.73		54.09		51.79		48.64				51.06		2.40		4.71

		1984		5		45.50		47.79		37.63		47.55				44.62		4.77		10.69

		1985		5		37.51		33.76		37.75		29.64				34.67		3.82		11.01

		1986		5		47.07		42.83		42.11		45.86				44.47		2.38		5.35

		1987		5		43.92		42.47		42.11		42.11				42.65		0.86		2.02

		1988		5		57.11		47.43		61.23		63.40				57.29		7.07		12.35

		1989		5		39.32		38.72		37.27		42.83				39.54		2.36		5.97

		1990		5		45.13		51.42		52.88		47.67				49.28		3.53		7.16

		1991		5		24.20		31.70		30.01		30.01				28.98		3.28		11.33

		1992		5		38.33		33.73		38.45		42.45				38.24		3.56		9.31

		1993		5		35.38		29.49		37.46		45.86				37.05		6.78		18.29

		1994		5		33.05		27.85		32.13		38.99				33.00		4.59		13.89

		1995		5		40.17		35.70		47.36		42.19				41.36		4.84		11.69

		1996		5		30.94		32.66		26.66		15.96				26.55		7.50		28.25

		1997		5		36.48		29.30		36.92		48.46				37.79		7.93		20.97

		1998		5		49.51		50.54		56.16		52.75				52.24		2.94		5.63

		1999		5		31.59		36.81		36.35		43.57				37.08		4.93		13.29

		2000		5		45.61		48.98		44.90		50.93				47.60		2.84		5.98

		2001		5		25.63		28.60		31.62		25.90				27.94		2.80		10.01

		1971		6		32.40		37.00		33.70		38.60				35.43		2.87		8.10

		1972		6		24.20		21.05		24.80		22.14				23.05		1.75		7.60

		1974		6		35.33		28.80		28.68		25.77				29.65		4.04		13.63

		1975		6		53.12		52.39		45.98		53.60				51.27		3.56		6.95

		1976		6		40.90		46.46		45.74		45.25				44.59		2.51		5.63

		1977		6		29.04		31.46		30.37		27.10				29.49		1.88		6.36

		1978		6		42.96		44.17		45.50		44.77				44.35		1.08		2.43

		1979		6		45.50		41.13		38.22		43.86				42.18		3.20		7.58

		1980		6		58.32		54.33		71.03		59.17				60.71		7.19		11.85

		1981		6		38.36		41.62		35.09		35.09				37.54		3.13		8.33

		1982		6		29.77		26.62		34.73		27.83				29.74		3.57		12.01

		1983		6		52.27		45.13		45.37		47.67				47.61		3.31		6.95

		1984		6		42.35		39.93		46.34		40.29				42.23		2.94		6.97

		1985		6		36.66		30.85		35.82		30.25				33.40		3.31		9.92

		1986		6		43.80		45.74		46.95		45.01				45.38		1.32		2.91

		1987		6		42.95		44.04		44.04		40.90				42.98		1.48		3.44

		1988		6		57.47		70.18		67.76		64.86				65.07		5.51		8.47

		1989		6		41.62		47.55		43.80		36.78				42.44		4.50		10.60

		1990		6		46.83		49.97		49.13		47.19				48.28		1.51		3.13

		1991		6		21.78		31.22		32.67		25.65				27.83		5.04		18.12

		1992		6		38.24		43.10		44.00		41.38				41.68		2.54		6.09

		1993		6		35.22		49.03		43.51		46.34				43.53		5.98		13.73

		1994		6		26.05		39.00		39.59		40.99				36.41		6.96		19.10

		1995		6		36.66		46.48		42.55		48.20				43.47		5.12		11.77

		1996		6		27.09		39.52		36.94		35.99				34.89		5.41		15.50

		1997		6		28.79		46.43		49.14		52.15				44.13		10.49		23.76

		1998		6		48.54		56.25		53.13		55.90				53.46		3.56		6.66

		1999		6		37.07		49.98		56.91		45.95				47.48		8.28		17.44

		2000		6		48.27		45.25		48.27		47.03				47.20		1.43		3.02

		2001		6		31.20		20.64		26.42		24.54				25.70		4.39		17.07

		1971		7		35.20		38.10		36.20		40.20				37.43		2.21		5.90

		1972		7		25.05		22.99		21.05		18.27				21.84		2.89		13.22

		1974		7		30.98		25.77		26.26		28.19				27.80		2.36		8.49

		1975		7		47.55		52.51		49.85		52.27				50.55		2.33		4.61

		1976		7		47.92		48.88		45.74		44.41				46.74		2.04		4.35

		1977		7		26.02		32.31		29.52		27.47				28.83		2.73		9.47

		1978		7		42.47		50.70		14.52		46.59				38.57		16.38		42.47

		1979		7		31.85		40.40		43.13		42.95				39.58		5.30		13.40

		1980		7		52.15		56.63		57.84		54.57				55.30		2.50		4.51

		1981		7		41.26		42.23		38.24		33.40				38.78		3.97		10.24

		1982		7		28.68		27.71		26.38		28.43				27.80		1.03		3.71

		1983		7		36.66		34.36		33.64		45.01				37.42		5.22		13.96

		1984		7		42.23		42.95		39.32		36.90				40.35		2.78		6.90

		1985		7		32.55		28.68		31.46		28.19				30.22		2.12		7.01

		1986		7		48.16		45.98		45.37		44.53				46.01		1.55		3.37

		1987		7		41.50		41.38		43.56		39.57				41.50		1.63		3.93

		1988		7		69.21		60.98		60.38		62.07				63.16		4.09		6.48

		1989		7		40.05		45.62		37.99		37.63				40.32		3.69		9.15

		1990		7		38.96		43.32		47.19		45.98				43.86		3.65		8.31

		1991		7		23.59		33.03		29.52		31.82				29.49		4.19		14.22

		1992		7		41.41		34.55		41.14		37.90				38.75		3.22		8.32

		1993		7		36.86		33.90		35.82		38.70				36.32		2.00		5.51

		1994		7		41.75		51.26		40.75		47.50				45.31		4.95		10.93

		1995		7		46.53		45.20		43.47		48.62				45.96		2.18		4.73

		1996		7		34.80		39.41		40.00		40.83				38.76		2.70		6.98

		1997		7		56.00		63.75		37.00		55.92				53.17		11.39		21.42

		1998		7		55.21		55.37		55.32		59.11				56.25		1.91		3.39

		1999		7		53.09		51.77		54.24		57.01				54.03		2.23		4.13

		2000		7		44.54		42.59		48.62		38.69				43.61		4.13		9.48

		2001		7		27.91		8.40		20.34		28.00				21.16		9.23		43.63
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		bu/ac																								N req for max yld

		YR		0-N		20-N		40-N		60-N		80-N		100-N				Max Yld		RI		YR

		1971		36.73		35.70		35.53		35.23		35.43		37.43				37.43		1.02		1971				1

		1972		27.95		27.56		25.38		25.02		23.05		21.84				27.95		1.00		1972				0

		1974		16.55		27.04		32.61		30.31		29.65		27.80				32.61		1.97		1974				32

		1975		26.86		34.88		39.72		46.86		51.27		50.55				51.27		1.91		1975				49

		1976		23.26		27.50		32.07		40.11		44.59		46.74				46.74		2.01		1976				47

		1977		16.97		26.86		28.13		28.74		29.49		28.83				29.49		1.74		1977				25

		1978		20.72		26.29		33.64		39.69		44.35		38.57				44.35		2.14		1978				47

		1979		37.68		44.68		35.81		38.36		42.18		39.58				44.68		1.19		1979				14

		1980		20.84		28.41		37.42		52.30		60.71		55.30				60.71		2.91		1980				80

		1981		19.54		31.71		32.28		34.91		37.54		38.78				38.78		1.98		1981				38

		1982		27.50		36.06		32.82		32.73		29.74		27.80				36.06		1.31		1982				17

		1983		38.54		48.10		51.55		51.06		47.61		37.42				51.55		1.34		1983				26

		1984		33.37		43.71		42.56		44.62		42.23		40.35				44.62		1.34		1984				23

		1985		20.42		30.49		34.31		34.67		33.40		30.22				34.67		1.70		1985				29

		1986		40.38		42.44		43.08		44.47		45.38		46.01				46.01		1.14		1986				11

		1987		30.49		37.06		41.11		42.65		42.98		41.50				42.98		1.41		1987				25

		1988		27.07		40.96		47.98		57.29		65.07		63.16				65.07		2.40		1988				76

		1989		18.09		34.73		37.51		39.54		42.44		40.32				42.44		2.35		1989				49

		1990		26.44		41.83		48.46		49.28		48.28		43.86				49.28		1.86		1990				46

		1991		22.66		27.20		28.13		28.98		27.83		29.49				29.49		1.30		1991				14

		1992		17.89		27.73		34.53		38.24		41.68		38.75				41.68		2.33		1992				48

		1993		17.15		24.44		31.61		37.05		43.53		36.32				43.53		2.54		1993				53

		1994		11.09		16.95		22.57		33.00		36.41		45.31				45.31		4.08		1994				68

		1995		29.39		34.15		37.86		41.36		43.47		45.96				45.96		1.56		1995				33

		1996		18.01		23.83		27.29		26.55		34.89		38.76				38.76		2.15		1996				41

		1997		18.81		28.10		29.16		37.79		44.13		53.17				53.17		2.83		1997				69

		1998		28.46		32.73		41.19		52.24		53.46		56.25				56.28		1.98		1998				56

		1999		19.18		23.56		31.01		37.08		47.48		54.03				54.03		2.82		1999				70

		2000		41.26		47.03		45.96		47.60		47.20		43.61				47.60		1.15		2000				13

		2001		27.52		22.61		27.47		27.94		25.70		21.16				27.94		1.02		2001				1

		Average		25.36		32.48		35.62		39.19		41.37		40.63				43.68		1.88						36.64

		N Rate		0		20		40		60		80		120.00

		stdev		7.98		7.97		7.24		8.40		9.74		10.22				9.37		0.71						22.81

		CV		31.46		24.55		20.33		21.42		23.55		25.14				21.46		37.51						62.25
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		1974		2		7		25.773		.

		1974		2		8		22.748		.

		1974		2		9		34.122		.

		1974		2		10		31.823		.

		1974		2		11		35.453		.

		1974		2		12		31.218		.

		1974		2		13		29.161		.

		1974		2		14		33.759		.

		1974		3		1		18.997		.

		1974		3		2		15.851		.

		1974		3		3		24.079		.

		1974		3		4		34.848		.

		1974		3		5		28.677		.

		1974		3		6		28.677		.

		1974		3		7		26.257		.

		1974		3		8		22.748		.

		1974		3		9		30.008		.

		1974		3		10		35.695		.

		1974		3		11		30.855		.

		1974		3		12		26.862		.

		1974		3		13		25.047		.

		1974		3		14		30.25		.

		1974		4		1		19.602		.

		1974		4		2		17.787		.

		1974		4		3		33.154		.

		1974		4		4		29.403		.

		1974		4		5		26.62		.

		1974		4		6		25.773		.

		1974		4		7		28.193		.

		1974		4		8		25.047		.

		1974		4		9		33.638		.

		1974		4		10		29.524		.

		1974		4		11		35.09		.

		1974		4		12		30.734		.

		1974		4		13		27.104		.

		1974		4		14		30.371		.

		1975		1		1		23.353		.

		1975		1		2		24.442		.

		1975		1		3		33.033		.

		1975		1		4		34.969		.

		1975		1		5		41.624		.

		1975		1		6		53.119		.

		1975		1		7		47.553		.

		1975		1		8		49.368		.

		1975		1		9		43.681		.

		1975		1		10		42.592		.

		1975		1		11		49.005		.

		1975		1		12		45.254		.

		1975		1		13		52.151		.

		1975		1		14		46.706		.

		1975		2		1		27.104		.

		1975		2		2		26.136		.

		1975		2		3		31.46		.

		1975		2		4		43.318		.

		1975		2		5		46.706		.

		1975		2		6		52.393		.

		1975		2		7		52.514		.

		1975		2		8		50.82		.

		1975		2		9		45.375		.

		1975		2		10		46.101		.

		1975		2		11		43.802		.

		1975		2		12		49.005		.

		1975		2		13		48.4		.

		1975		2		14		45.859		.

		1975		3		1		31.218		.

		1975		3		2		26.741		.

		1975		3		3		34.122		.

		1975		3		4		38.478		.

		1975		3		5		48.763		.

		1975		3		6		45.98		.

		1975		3		7		49.852		.

		1975		3		8		54.087		.

		1975		3		9		36.663		.

		1975		3		10		47.069		.

		1975		3		11		46.827		.

		1975		3		12		46.948		.

		1975		3		13		44.649		.

		1975		3		14		45.012		.

		1975		4		1		33.517		.

		1975		4		2		30.129		.

		1975		4		3		40.898		.

		1975		4		4		42.108		.

		1975		4		5		50.336		.

		1975		4		6		53.603		.

		1975		4		7		52.272		.

		1975		4		8		50.457		.

		1975		4		9		49.731		.

		1975		4		10		45.133		.

		1975		4		11		47.674		.

		1975		4		12		47.553		.

		1975		4		13		49.731		.

		1975		4		14		54.087		.

		1976		1		1		21.78		.

		1976		1		2		19.239		.

		1976		1		3		24.805		.

		1976		1		4		29.04		.

		1976		1		5		39.809		.

		1976		1		6		40.898		.

		1976		1		7		47.916		.

		1976		1		8		34.606		.

		1976		1		9		37.026		.

		1976		1		10		37.873		.

		1976		1		11		42.108		.

		1976		1		12		36.905		.

		1976		1		13		46.343		.

		1976		1		14		40.293		.

		1976		2		1		23.474		.

		1976		2		2		24.805		.

		1976		2		3		25.289		.

		1976		2		4		32.065		.

		1976		2		5		41.261		.

		1976		2		6		46.464		.

		1976		2		7		48.884		.

		1976		2		8		35.695		.

		1976		2		9		42.35		.

		1976		2		10		39.809		.

		1976		2		11		39.446		.

		1976		2		12		44.891		.

		1976		2		13		47.916		.

		1976		2		14		45.012		.

		1976		3		1		26.136		.

		1976		3		2		24.2		.

		1976		3		3		29.887		.

		1976		3		4		35.816		.

		1976		3		5		38.357		.

		1976		3		6		45.738		.

		1976		3		7		45.738		.

		1976		3		8		44.891		.

		1976		3		9		38.115		.

		1976		3		10		40.777		.

		1976		3		11		39.083		.

		1976		3		12		36.3		.

		1976		3		13		44.407		.

		1976		3		14		39.083		.

		1976		4		1		30.371		.

		1976		4		2		24.805		.

		1976		4		3		30.008		.

		1976		4		4		31.339		.

		1976		4		5		41.019		.

		1976		4		6		45.254		.

		1976		4		7		44.407		.

		1976		4		8		44.649		.

		1976		4		9		40.535		.

		1976		4		10		33.154		.

		1976		4		11		36.542		.

		1976		4		12		38.841		.

		1976		4		13		45.617		.

		1976		4		14		47.674		.

		1977		1		1		14.883		.

		1977		1		2		14.641		.

		1977		1		3		26.983		.

		1977		1		4		26.862		.

		1977		1		5		30.25		.

		1977		1		6		29.04		.

		1977		1		7		26.015		.

		1977		1		8		21.054		.

		1977		1		9		30.734		.

		1977		1		10		34.122		.

		1977		1		11		32.428		.

		1977		1		12		30.008		.

		1977		1		13		26.257		.

		1977		1		14		31.702		.

		1977		2		1		13.552		.

		1977		2		2		16.819		.

		1977		2		3		23.837		.

		1977		2		4		26.015		.

		1977		2		5		28.435		.

		1977		2		6		31.46		.

		1977		2		7		32.307		.

		1977		2		8		23.837		.

		1977		2		9		31.097		.

		1977		2		10		30.008		.

		1977		2		11		32.307		.

		1977		2		12		32.791		.

		1977		2		13		31.097		.

		1977		2		14		37.026		.

		1977		3		1		12.221		.

		1977		3		2		15.972		.

		1977		3		3		28.677		.

		1977		3		4		30.25		.

		1977		3		5		26.862		.

		1977		3		6		30.371		.

		1977		3		7		29.524		.

		1977		3		8		28.919		.

		1977		3		9		32.065		.

		1977		3		10		31.46		.

		1977		3		11		31.944		.

		1977		3		12		29.161		.

		1977		3		13		25.047		.

		1977		3		14		32.912		.

		1977		4		1		21.78		.

		1977		4		2		20.449		.

		1977		4		3		27.951		.

		1977		4		4		29.403		.

		1977		4		5		29.403		.

		1977		4		6		27.104		.

		1977		4		7		27.467		.

		1977		4		8		30.492		.

		1977		4		9		33.154		.

		1977		4		10		27.104		.

		1977		4		11		35.937		.

		1977		4		12		28.314		.

		1977		4		13		21.175		.

		1977		4		14		36.905		.

		1978		1		1		19.844		.

		1978		1		2		18.271		.

		1978		1		3		21.538		.

		1978		1		4		30.734		.

		1978		1		5		39.083		.

		1978		1		6		42.955		.

		1978		1		7		42.471		.

		1978		1		8		31.702		.

		1978		1		9		37.873		.

		1978		1		10		42.108		.

		1978		1		11		38.357		.

		1978		1		12		39.567		.

		1978		1		13		44.77		.

		1978		1		14		35.695		.

		1978		2		1		19.239		.

		1978		2		2		21.296		.

		1978		2		3		24.684		.

		1978		2		4		34.243		.

		1978		2		5		38.962		.

		1978		2		6		44.165		.

		1978		2		7		50.699		.

		1978		2		8		36.421		.

		1978		2		9		42.229		.

		1978		2		10		42.35		.

		1978		2		11		39.688		.

		1978		2		12		43.802		.

		1978		2		13		51.304		.

		1978		2		14		37.752		.

		1978		3		1		20.328		.

		1978		3		2		21.659		.

		1978		3		3		27.467		.

		1978		3		4		34.485		.

		1978		3		5		36.542		.

		1978		3		6		45.496		.

		1978		3		7		14.52		.

		1978		3		8		40.172		.

		1978		3		9		21.175		.

		1978		3		10		37.389		.

		1978		3		11		38.478		.

		1978		3		12		38.115		.

		1978		3		13		45.859		.

		1978		3		14		39.325		.

		1978		4		1		23.474		.

		1978		4		2		21.659		.

		1978		4		3		31.46		.

		1978		4		4		35.09		.

		1978		4		5		44.165		.

		1978		4		6		44.77		.

		1978		4		7		46.585		.

		1978		4		8		41.382		.

		1978		4		9		38.236		.

		1978		4		10		36.663		.

		1978		4		11		41.624		.

		1978		4		12		39.567		.

		1978		4		13		47.674		.

		1978		4		14		42.35		.

		1979		1		1		38.22		2.68

		1979		1		2		25.48		1.8

		1979		1		3		43.68		2.27

		1979		1		4		29.48		1.64

		1979		1		5		29.12		1.75

		1979		1		6		45.5		1.89

		1979		1		7		31.85		1.73

		1979		1		8		37.49		1.79

		1979		1		9		47.32		2.05

		1979		1		10		21.48		1.75

		1979		1		11		19.66		1.87

		1979		1		12		27.12		1.79

		1979		1		13		50.96		2.22

		1979		1		14		44.59		1.77

		1979		2		1		45.68		1.77

		1979		2		2		41.68		1.73

		1979		2		3		45.5		1.73

		1979		2		4		47.32		1.91

		1979		2		5		42.41		2.15

		1979		2		6		41.13		1.81

		1979		2		7		40.4		2.14

		1979		2		8		40.4		1.84

		1979		2		9		47.32		1.77

		1979		2		10		45.5		1.86

		1979		2		11		46.41		1.96

		1979		2		12		32.76		1.8

		1979		2		13		22.2		1.75

		1979		2		14		42.77		1.75

		1979		3		1		38.4		1.76

		1979		3		2		42.04		1.83

		1979		3		3		43.13		1.94

		1979		3		4		44.95		1.83

		1979		3		5		40.22		2.35

		1979		3		6		38.22		1.63

		1979		3		7		43.13		2.05

		1979		3		8		18.38		1.82

		1979		3		9		43.86		1.94

		1979		3		10		41.68		1.93

		1979		3		11		43.13		1.78

		1979		3		12		23.84		1.76

		1979		3		13		41.31		1.99

		1979		3		14		51.87		2.26

		1979		4		1		46.41		1.82

		1979		4		2		41.5		1.94

		1979		4		3		46.41		2.01

		1979		4		4		21.48		1.82

		1979		4		5		41.68		1.78

		1979		4		6		43.86		1.75

		1979		4		7		42.95		1.74

		1979		4		8		46.41		1.99

		1979		4		9		45.68		1.77

		1979		4		10		22.39		1.68

		1979		4		11		45.14		2.62

		1979		4		12		44.23		1.84

		1979		4		13		44.59		1.96

		1979		4		14		44.23		2.05

		1980		1		1		15.37		1.83

		1980		1		2		20.57		1.86

		1980		1		3		25.77		1.77

		1980		1		4		34.85		1.81

		1980		1		5		49.85		2.02

		1980		1		6		58.32		2.11

		1980		1		7		52.15		2.24

		1980		1		8		43.08		2.48

		1980		1		9		42.59		2.23

		1980		1		10		45.86		2.2

		1980		1		11		53.6		2.1

		1980		1		12		52.88		2.01

		1980		1		13		69.33		2.17

		1980		1		14		55.78		2.05

		1980		2		1		15.97		2.49

		1980		2		2		22.63		1.77

		1980		2		3		27.47		1.85

		1980		2		4		41.26		2.34

		1980		2		5		53.48		2.12

		1980		2		6		54.33		1.74

		1980		2		7		56.63		1.76

		1980		2		8		45.5		2.27

		1980		2		9		48.76		2.09

		1980		2		10		53		1.91

		1980		2		11		51.18		1.83

		1980		2		12		49.85		1.77

		1980		2		13		51.42		2.37

		1980		2		14		52.88		1.89

		1980		3		1		21.66		2.04

		1980		3		2		22.87		2.11

		1980		3		3		27.95		1.88

		1980		3		4		36.78		2.14

		1980		3		5		51.79		1.88

		1980		3		6		71.03		2.33

		1980		3		7		57.84		2.18

		1980		3		8		40.78		2.42

		1980		3		9		49.37		1.99

		1980		3		10		53		3.07

		1980		3		11		53.84		2.08

		1980		3		12		48.4		1.83

		1980		3		13		53.72		2.61

		1980		3		14		54.57		1.97

		1980		4		1		22.99		2.15

		1980		4		2		17.3		1.98

		1980		4		3		32.43		2.03

		1980		4		4		36.78		1.58

		1980		4		5		54.09		1.83

		1980		4		6		59.17		1.74

		1980		4		7		54.57		2.47

		1980		4		8		40.66		2.26

		1980		4		9		50.94		2.03

		1980		4		10		52.51		2

		1980		4		11		53.36		2.01

		1980		4		12		55.54		1.96

		1980		4		13		50.7		2.4

		1980		4		14		45.01		2.15

		1981		1		1		20.45		1.9

		1981		1		2		19.6		2

		1981		1		3		32.31		1.9

		1981		1		4		18.15		2

		1981		1		5		42.47		2.2

		1981		1		6		38.36		2.4

		1981		1		7		41.26		2.6

		1981		1		8		34		2.6

		1981		1		9		34.97		2.4

		1981		1		10		29.77		2.2

		1981		1		11		40.66		2.4

		1981		1		12		29.64		2.3

		1981		1		13		38.48		2.4

		1981		1		14		43.92		2.2

		1981		2		1		18.15		1.9

		1981		2		2		20.33		1.9

		1981		2		3		28.68		1.8

		1981		2		4		39.93		2

		1981		2		5		19.72		2.9

		1981		2		6		41.62		2.6

		1981		2		7		42.23		2.6

		1981		2		8		36.54		2.3

		1981		2		9		34.61		2.4

		1981		2		10		39.08		2.3

		1981		2		11		41.26		2.2

		1981		2		12		43.08		2.1

		1981		2		13		44.04		2.4

		1981		2		14		44.16		2.3

		1981		3		1		23.11		2.6

		1981		3		2		21.42		2.4

		1981		3		3		33.52		1.9

		1981		3		4		38.48		2.2

		1981		3		5		41.74		2.3

		1981		3		6		35.09		2.6

		1981		3		7		38.24		2.8

		1981		3		8		34.85		2.6

		1981		3		9		38.24		2.3

		1981		3		10		37.27		2.3

		1981		3		11		44.16		2.3

		1981		3		12		35.94		2.3

		1981		3		13		36.66		2.8

		1981		3		14		42.95		2.2

		1981		4		1		24.93		2

		1981		4		2		16.82		1.8

		1981		4		3		32.31		1.9

		1981		4		4		32.55		2.3

		1981		4		5		35.69		2.4

		1981		4		6		35.09		2.6

		1981		4		7		33.4		2.7

		1981		4		8		33.88		2.4

		1981		4		9		39.32		2.5

		1981		4		10		28.43		2.5

		1981		4		11		37.03		2.1

		1981		4		12		37.03		2.4

		1981		4		13		28.31		2.7

		1981		4		14		46.22		2.5

		1982		1		1		25.41		2.19

		1982		1		2		23.23		2.21

		1982		1		3		37.63		2.22

		1982		1		4		36.78		2.31

		1982		1		5		31.34		2.63

		1982		1		6		29.77		2.65

		1982		1		7		28.68		2.69

		1982		1		8		13.19		2.79

		1982		1		9		27.95		2.64

		1982		1		10		30.25		2.58

		1982		1		11		32.55		2.62

		1982		1		12		32.79		2.62

		1982		1		13		35.21		2.52

		1982		1		14		30.13		2.57

		1982		2		1		19		2.15

		1982		2		2		29.28		1.96

		1982		2		3		34.97		2.1

		1982		2		4		32.55		2.56

		1982		2		5		38.96		2.37

		1982		2		6		26.62		2.77

		1982		2		7		27.71		2.79

		1982		2		8		17.3		3.59

		1982		2		9		26.98		2.78

		1982		2		10		37.03		2.66

		1982		2		11		35.57		2.53

		1982		2		12		27.83		2.73

		1982		2		13		31.1		2.57

		1982		2		14		33.52		2.54

		1982		3		1		17.3		2.57

		1982		3		2		28.92		2.02

		1982		3		3		34.73		2.25

		1982		3		4		33.88		2.37

		1982		3		5		26.14		2.64

		1982		3		6		34.73		2.5

		1982		3		7		26.38		2.75

		1982		3		8		18.88		2.88

		1982		3		9		20.57		2.86

		1982		3		10		34.12		2.57

		1982		3		11		34.24		2.67

		1982		3		12		21.66		2.89

		1982		3		13		32.91		2.82

		1982		3		14		32.67		2.8

		1982		4		1		17.18		2.83

		1982		4		2		28.56		2.31

		1982		4		3		36.9		2.49

		1982		4		4		28.07		2.7

		1982		4		5		34.48		2.73

		1982		4		6		27.83		2.67

		1982		4		7		28.43		2.84

		1982		4		8		18.15		2.91

		1982		4		9		29.16		2.68

		1982		4		10		33.88		2.73

		1982		4		11		35.21		2.71

		1982		4		12		30.85		2.75

		1982		4		13		33.27		2.7

		1982		4		14		25.65		2.92

		1983		1		1		34		1.694

		1983		1		2		35.57		1.8194

		1983		1		3		45.86		1.7448

		1983		1		4		40.17		1.7753

		1983		1		5		49.73		2.0057

		1983		1		6		52.27		2.1548

		1983		1		7		36.66		2.4123

		1983		1		8		42.35		2.3445

		1983		1		9		37.63		2.087

		1983		1		10		49		1.9752

		1983		1		11		41.87		2.0972

		1983		1		12		54.69		2.0531

		1983		1		13		36.42		2.1582

		1983		1		14		48.52		2.1311

		1983		2		1		34.48		1.9278

		1983		2		2		42.35		1.6974

		1983		2		3		45.01		1.982

		1983		2		4		52.15		1.8024

		1983		2		5		54.09		2.1615

		1983		2		6		45.13		2.3479

		1983		2		7		34.36		2.4224

		1983		2		8		44.89		2.2666

		1983		2		9		46.71		2.2564

		1983		2		10		52.76		2.087

		1983		2		11		53.24		1.9718

		1983		2		12		47.19		2.1311

		1983		2		13		31.46		2.3716

		1983		2		14		43.56		2.27

		1983		3		1		44.77		1.9617

		1983		3		2		37.27		1.7347

		1983		3		3		50.46		1.7923

		1983		3		4		60.14		1.9379

		1983		3		5		51.79		2.1107

		1983		3		6		45.37		2.2429

		1983		3		7		33.64		2.6528

		1983		3		8		50.34		2.2767

		1983		3		9		50.7		2.1175

		1983		3		10		51.67		2.1209

		1983		3		11		53.24		1.9684

		1983		3		12		49.37		2.0938

		1983		3		13		31.1		2.3479

		1983		3		14		52.03		2.0599

		1983		4		1		40.05		1.9583

		1983		4		2		38.96		1.9989

		1983		4		3		51.06		1.9413

		1983		4		4		53.72		1.9718

		1983		4		5		48.64		2.1175

		1983		4		6		47.67		2.3072

		1983		4		7		45.01		2.4529

		1983		4		8		39.93		2.2022

		1983		4		9		50.21		2.3038

		1983		4		10		49.49		2.2225

		1983		4		11		46.1		2.1344

		1983		4		12		47.92		2.2429

		1983		4		13		33.88		2.375

		1983		4		14		43.56		2.3953

		1984		1		1		29.77		2.16

		1984		1		2		31.1		2.2

		1984		1		3		45.13		2.03

		1984		1		4		36.54		1.89

		1984		1		5		45.5		2.31

		1984		1		6		42.35		2.33

		1984		1		7		42.23		2.41

		1984		1		8		31.1		2.42

		1984		1		9		40.9		2.18

		1984		1		10		38.6		2.09

		1984		1		11		60.38		2.54

		1984		1		12		43.56		2.4

		1984		1		13		40.41		1.91

		1984		1		14		37.99		2.28

		1984		2		1		28.56		2.3

		1984		2		2		36.9		1.94

		1984		2		3		40.66		1.93

		1984		2		4		42.71		2.26

		1984		2		5		47.79		2.16

		1984		2		6		39.93		2.58

		1984		2		7		42.95		2.51

		1984		2		8		39.93		2.21

		1984		2		9		34.48		2.47

		1984		2		10		49.61		2.41

		1984		2		11		46.34		2.24

		1984		2		12		43.08		2.25

		1984		2		13		41.62		2.33

		1984		2		14		38.72		2.41

		1984		3		1		37.51		2.24

		1984		3		2		30.37		1.81

		1984		3		3		43.44		1.97

		1984		3		4		42.83		2.4

		1984		3		5		37.63		2.48

		1984		3		6		46.34		2.31

		1984		3		7		39.32		2.65

		1984		3		8		39.32		2.37

		1984		3		9		41.14		2.23

		1984		3		10		41.5		2.19

		1984		3		11		48.16		2.15

		1984		3		12		43.2		2.33

		1984		3		13		37.39		2.44

		1984		3		14		44.77		2.34

		1984		4		1		35.94		2.16

		1984		4		2		35.09		2.03

		1984		4		3		45.62		2.05

		1984		4		4		48.16		2.19

		1984		4		5		47.55		2.03

		1984		4		6		40.29		2.55

		1984		4		7		36.9		2.5

		1984		4		8		36.54		2.47

		1984		4		9		48.52		2.37

		1984		4		10		40.9		2.27

		1984		4		11		47.79		2.22

		1984		4		12		43.8		2.23

		1984		4		13		33.27		2.19

		1984		4		14		46.46		2.46

		1985		1		1		20.57		0.93

		1985		1		2		19.84		1.91

		1985		1		3		28.56		1.6

		1985		1		4		32.55		1.75

		1985		1		5		37.51		2.04

		1985		1		6		36.66		2.23

		1985		1		7		32.55		2.88

		1985		1		8		29.4		2.59

		1985		1		9		35.45		2.14

		1985		1		10		36.54		2.12

		1985		1		11		35.94		2.18

		1985		1		12		37.63		2.33

		1985		1		13		34.73		2.53

		1985		1		14		32.06		2.25

		1985		2		1		19.6		1.86

		1985		2		2		20.81		1.86

		1985		2		3		28.19		1.76

		1985		2		4		37.15		1.88

		1985		2		5		33.76		2.1

		1985		2		6		30.85		2.47

		1985		2		7		28.68		2.43

		1985		2		8		30.73		2.65

		1985		2		9		31.94		2.53

		1985		2		10		36.54		2.14

		1985		2		11		38.72		1.9

		1985		2		12		33.4		2.49

		1985		2		13		25.41		1.55

		1985		2		14		37.75		2.38

		1985		3		1		26.5		1.85

		1985		3		2		21.66		1.74

		1985		3		3		31.82		1.54

		1985		3		4		33.64		2.47

		1985		3		5		37.75		2.18

		1985		3		6		35.82		2.47

		1985		3		7		31.46		2.71

		1985		3		8		32.43		2.61

		1985		3		9		35.09		2.21

		1985		3		10		35.45		2.23

		1985		3		11		31.82		2.56

		1985		3		12		36.54		2.32

		1985		3		13		27.83		2.6

		1985		3		14		37.15		2.36

		1985		4		1		24.56		1.95

		1985		4		2		19.36		2.14

		1985		4		3		33.4		2.01

		1985		4		4		33.88		2.57

		1985		4		5		29.64		2.8

		1985		4		6		30.25		2.58

		1985		4		7		28.19		2.65

		1985		4		8		30.13		2.58

		1985		4		9		37.63		2.13

		1985		4		10		32.55		2.49

		1985		4		11		32.79		2.38

		1985		4		12		35.21		2.06

		1985		4		13		23.47		2.84

		1985		4		14		33.27		2.58

		1986		1		1		38.11		.

		1986		1		2		38.6		.

		1986		1		3		44.41		.

		1986		1		4		39.81		.

		1986		1		5		47.07		.

		1986		1		6		43.8		.

		1986		1		7		48.16		.

		1986		1		8		38.84		.

		1986		1		9		44.29		.

		1986		1		10		45.13		.

		1986		1		11		42.95		.

		1986		1		12		47.31		.

		1986		1		13		44.29		.

		1986		1		14		43.56		.

		1986		2		1		38.6		.

		1986		2		2		41.5		.

		1986		2		3		40.53		.

		1986		2		4		44.29		.

		1986		2		5		42.83		.

		1986		2		6		45.74		.

		1986		2		7		45.98		.

		1986		2		8		41.62		.

		1986		2		9		45.37		.

		1986		2		10		47.67		.

		1986		2		11		50.09		.

		1986		2		12		45.62		.

		1986		2		13		45.5		.

		1986		2		14		46.34		.

		1986		3		1		36.3		.

		1986		3		2		38.96		.

		1986		3		3		44.41		.

		1986		3		4		46.1		.

		1986		3		5		42.11		.

		1986		3		6		46.95		.

		1986		3		7		45.37		.

		1986		3		8		44.41		.

		1986		3		9		40.9		.

		1986		3		10		44.04		.

		1986		3		11		46.95		.

		1986		3		12		41.5		.

		1986		3		13		41.87		.

		1986		3		14		45.13		.

		1986		4		1		37.99		.

		1986		4		2		42.47		.

		1986		4		3		40.41		.

		1986		4		4		42.11		.

		1986		4		5		45.86		.

		1986		4		6		45.01		.

		1986		4		7		44.53		.

		1986		4		8		38.6		.

		1986		4		9		44.04		.

		1986		4		10		39.93		.

		1986		4		11		45.62		.

		1986		4		12		38.84		.

		1986		4		13		41.62		.

		1986		4		14		46.46		.

		1987		1		1		31.46		.

		1987		1		2		28.68		.

		1987		1		3		33.03		.

		1987		1		4		35.94		.

		1987		1		5		43.92		.

		1987		1		6		42.95		.

		1987		1		7		41.5		.

		1987		1		8		37.15		.

		1987		1		9		43.92		.

		1987		1		10		30.98		.

		1987		1		11		34.85		.

		1987		1		12		44.04		.

		1987		1		13		27.95		.

		1987		1		14		43.44		.

		1987		2		1		26.74		.

		1987		2		2		33.03		.

		1987		2		3		32.67		.

		1987		2		4		41.02		.

		1987		2		5		42.47		.

		1987		2		6		44.04		.

		1987		2		7		41.38		.

		1987		2		8		40.05		.

		1987		2		9		43.2		.

		1987		2		10		45.62		.

		1987		2		11		34		.

		1987		2		12		44.89		.

		1987		2		13		30.25		.

		1987		2		14		44.89		.

		1987		3		1		35.45		.

		1987		3		2		30.98		.

		1987		3		3		42.47		.

		1987		3		4		46.83		.

		1987		3		5		42.11		.

		1987		3		6		44.04		.

		1987		3		7		43.56		.

		1987		3		8		43.8		.

		1987		3		9		30.01		.

		1987		3		10		43.8		.

		1987		3		11		35.57		.

		1987		3		12		43.44		.

		1987		3		13		39.2		.

		1987		3		14		42.23		.

		1987		4		1		29.89		.

		1987		4		2		29.28		.

		1987		4		3		40.05		.

		1987		4		4		40.66		.

		1987		4		5		42.11		.

		1987		4		6		40.9		.

		1987		4		7		39.57		.

		1987		4		8		27.95		.

		1987		4		9		41.14		.

		1987		4		10		43.32		.

		1987		4		11		42.95		.

		1987		4		12		41.26		.

		1987		4		13		27.47		.

		1987		4		14		44.04		.

		1988		1		1		25.89		.

		1988		1		2		24.93		.

		1988		1		3		38.84		.

		1988		1		4		36.9		.

		1988		1		5		57.11		.

		1988		1		6		57.47		.

		1988		1		7		69.21		.

		1988		1		8		60.86		.

		1988		1		9		62.68		.

		1988		1		10		59.29		.

		1988		1		11		65.22		.

		1988		1		12		65.94		.

		1988		1		13		71.39		.

		1988		1		14		63.4		.

		1988		2		1		24.08		.

		1988		2		2		26.01		.

		1988		2		3		33.76		.

		1988		2		4		44.29		.

		1988		2		5		47.43		.

		1988		2		6		70.18		.

		1988		2		7		60.98		.

		1988		2		8		62.92		.

		1988		2		9		65.34		.

		1988		2		10		56.75		.

		1988		2		11		57.11		.

		1988		2		12		70.66		.

		1988		2		13		68.49		.

		1988		2		14		69.82		.

		1988		3		1		29.64		.

		1988		3		2		27.1		.

		1988		3		3		45.37		.

		1988		3		4		65.7		.

		1988		3		5		61.23		.

		1988		3		6		67.76		.

		1988		3		7		60.38		.

		1988		3		8		66.43		.

		1988		3		9		50.34		.

		1988		3		10		65.58		.

		1988		3		11		67.03		.

		1988		3		12		56.26		.

		1988		3		13		67.52		.

		1988		3		14		54.81		.

		1988		4		1		32.31		.

		1988		4		2		30.25		.

		1988		4		3		45.86		.

		1988		4		4		45.01		.

		1988		4		5		63.4		.

		1988		4		6		64.86		.

		1988		4		7		62.07		.

		1988		4		8		61.47		.

		1988		4		9		63.28		.

		1988		4		10		55.78		.

		1988		4		11		54.69		.

		1988		4		12		58.93		.

		1988		4		13		64.61		.

		1988		4		14		68		.

		1989		1		1		14.28		.

		1989		1		2		20.33		.

		1989		1		3		28.92		.

		1989		1		4		34.85		.

		1989		1		5		39.32		.

		1989		1		6		41.62		.

		1989		1		7		40.05		.

		1989		1		8		44.89		.

		1989		1		9		41.87		.

		1989		1		10		37.63		.

		1989		1		11		39.45		.

		1989		1		12		37.51		.

		1989		1		13		36.06		.

		1989		1		14		42.83		.

		1989		2		1		15.37		.

		1989		2		2		15.85		.

		1989		2		3		30.98		.

		1989		2		4		37.99		.

		1989		2		5		38.72		.

		1989		2		6		47.55		.

		1989		2		7		45.62		.

		1989		2		8		37.63		.

		1989		2		9		44.41		.

		1989		2		10		43.2		.

		1989		2		11		32.19		.

		1989		2		12		41.87		.

		1989		2		13		42.35		.

		1989		2		14		49		.

		1989		3		1		18.39		.

		1989		3		2		16.09		.

		1989		3		3		37.75		.

		1989		3		4		42.11		.

		1989		3		5		37.27		.

		1989		3		6		43.8		.

		1989		3		7		37.99		.

		1989		3		8		47.67		.

		1989		3		9		39.32		.

		1989		3		10		47.19		.

		1989		3		11		40.41		.

		1989		3		12		38.96		.

		1989		3		13		37.63		.

		1989		3		14		43.2		.

		1989		4		1		21.3		.

		1989		4		2		20.09		.

		1989		4		3		41.26		.

		1989		4		4		35.09		.

		1989		4		5		42.83		.

		1989		4		6		36.78		.

		1989		4		7		37.63		.

		1989		4		8		39.81		.

		1989		4		9		39.32		.

		1989		4		10		34.85		.

		1989		4		11		39.32		.

		1989		4		12		36.42		.

		1989		4		13		33.64		.

		1989		4		14		48.4		.

		1990		1		1		25.05		.

		1990		1		2		23.11		.

		1990		1		3		36.3		.

		1990		1		4		38.96		.

		1990		1		5		45.13		.

		1990		1		6		46.83		.

		1990		1		7		38.96		.

		1990		1		8		48.76		.

		1990		1		9		52.51		.

		1990		1		10		50.82		.

		1990		1		11		45.01		.

		1990		1		12		51.18		.

		1990		1		13		28.19		.

		1990		1		14		52.27		.

		1990		2		1		22.75		.

		1990		2		2		25.89		.

		1990		2		3		35.45		.

		1990		2		4		47.43		.

		1990		2		5		51.42		.

		1990		2		6		49.97		.

		1990		2		7		43.32		.

		1990		2		8		48.28		.

		1990		2		9		49.73		.

		1990		2		10		54.33		.

		1990		2		11		45.5		.

		1990		2		12		44.89		.

		1990		2		13		34.97		.

		1990		2		14		51.18		.

		1990		3		1		31.1		.

		1990		3		2		26.38		.

		1990		3		3		47.79		.

		1990		3		4		53.97		.

		1990		3		5		52.88		.

		1990		3		6		49.13		.

		1990		3		7		47.19		.

		1990		3		8		55.9		.

		1990		3		9		55.66		.

		1990		3		10		54.45		.

		1990		3		11		54.33		.

		1990		3		12		57.84		.

		1990		3		13		35.94		.

		1990		3		14		56.02		.

		1990		4		1		30.61		.

		1990		4		2		30.37		.

		1990		4		3		47.79		.

		1990		4		4		53.48		.

		1990		4		5		47.67		.

		1990		4		6		47.19		.

		1990		4		7		45.98		.

		1990		4		8		50.7		.

		1990		4		9		45.5		.

		1990		4		10		55.9		.

		1990		4		11		49.85		.

		1990		4		12		54.81		.

		1990		4		13		34.85		.

		1990		4		14		53.84		.

		1991		1		1		17.67		2.298986

		1991		1		2		18.15		2.282002

		1991		1		3		22.51		2.18101

		1991		1		4		21.42		2.098207

		1991		1		5		24.2		2.789455

		1991		1		6		21.78		2.741242

		1991		1		7		23.59		2.976011

		1991		1		8		27.59		2.872757

		1991		1		9		23.11		2.742974

		1991		1		10		22.51		2.590568

		1991		1		11		27.59		2.743479

		1991		1		12		23.59		2.802719

		1991		1		13		22.38		3.059783

		1991		1		14		23.72		2.619254

		1991		2		1		18.75		2.398059

		1991		2		2		22.99		2.027619

		1991		2		3		22.02		2.115437

		1991		2		4		27.1		2.335947

		1991		2		5		31.7		2.523573

		1991		2		6		31.22		2.993308

		1991		2		7		33.03		2.828135

		1991		2		8		25.05		2.830535

		1991		2		9		30.49		2.687418

		1991		2		10		31.82		2.444005

		1991		2		11		28.19		2.583831

		1991		2		12		31.1		2.790951

		1991		2		13		30.25		2.942134

		1991		2		14		31.58		2.794333

		1991		3		1		28.8		2.14729

		1991		3		2		24.8		2.102074

		1991		3		3		31.1		2.174252

		1991		3		4		31.58		2.621692

		1991		3		5		30.01		2.672452

		1991		3		6		32.67		2.978103

		1991		3		7		29.52		2.867277

		1991		3		8		32.67		2.840906

		1991		3		9		28.92		2.598679

		1991		3		10		33.27		2.580341

		1991		3		11		32.31		2.9014

		1991		3		12		30.61		2.533423

		1991		3		13		26.26		3.3025

		1991		3		14		33.4		2.388522

		1991		4		1		28.43		2.134675

		1991		4		2		24.68		2.177831

		1991		4		3		33.15		2.267409

		1991		4		4		32.43		2.489169

		1991		4		5		30.01		2.91991

		1991		4		6		25.65		3.161215

		1991		4		7		31.82		3.084813

		1991		4		8		33.76		2.763088

		1991		4		9		33.88		2.623079

		1991		4		10		29.52		2.559932

		1991		4		11		33.27		2.382953

		1991		4		12		33.76		2.42413

		1991		4		13		26.86		2.918357

		1991		4		14		36.18		2.584462

		1992		1		1		17.1699		.

		1992		1		2		22.8811		.

		1992		1		3		23.2078		.

		1992		1		4		28.5802		.

		1992		1		5		38.3328		.

		1992		1		6		38.236		.

		1992		1		7		41.4062		.

		1992		1		8		45.6775		.

		1992		1		9		37.1228		.

		1992		1		10		36.1911		.

		1992		1		11		41.8902		.

		1992		1		12		42.0596		.

		1992		1		13		40.8254		.

		1992		1		14		36.0459		.

		1992		2		1		16.8795		.

		1992		2		2		14.8951		.

		1992		2		3		24.2726		.

		1992		2		4		35.3925		.

		1992		2		5		33.7348		.

		1992		2		6		43.1002		.

		1992		2		7		34.5455		.

		1992		2		8		41.019		.

		1992		2		9		41.5756		.

		1992		2		10		38.7442		.

		1992		2		11		37.6068		.

		1992		2		12		45.1572		.

		1992		2		13		38.9136		.

		1992		2		14		43.4632		.

		1992		3		1		24.3936		.

		1992		3		2		14.6652		.

		1992		3		3		30.1653		.

		1992		3		4		37.7036		.

		1992		3		5		38.4538		.

		1992		3		6		43.9956		.

		1992		3		7		41.14		.

		1992		3		8		40.3656		.

		1992		3		9		35.9975		.

		1992		3		10		40.172		.

		1992		3		11		43.1244		.

		1992		3		12		36.905		.

		1992		3		13		34.9206		.

		1992		3		14		39.325		.

		1992		4		1		22.2035		.

		1992		4		2		19.118		.

		1992		4		3		33.275		.

		1992		4		4		36.4452		.

		1992		4		5		42.4468		.

		1992		4		6		41.382		.

		1992		4		7		37.8972		.

		1992		4		8		43.2696		.

		1992		4		9		41.7934		.

		1992		4		10		34.7875		.

		1992		4		11		39.204		.

		1992		4		12		40.172		.

		1992		4		13		35.6466		.

		1992		4		14		46.1736		.

		1993		1		1		18.0048		.

		1993		1		2		14.4474		1.869921

		1993		1		3		18.9607		1.894619

		1993		1		4		23.8612		1.834658

		1993		1		5		35.3804		1.976778

		1993		1		6		35.2231		1.989695

		1993		1		7		36.8566		2.597749

		1993		1		8		34.8964		.

		1993		1		9		33.0451		.

		1993		1		10		32.1134		.

		1993		1		11		35.0416		.

		1993		1		12		38.5748		.

		1993		1		13		36.4452		.

		1993		1		14		29.7539		.

		1993		2		1		14.036		.

		1993		2		2		15.2823		1.922952

		1993		2		3		17.7991		1.782381

		1993		2		4		30.8671		1.860129

		1993		2		5		29.4877		1.775204

		1993		2		6		49.0292		2.144047

		1993		2		7		33.9042		2.486415

		1993		2		8		38.1634		.

		1993		2		9		40.898		.

		1993		2		10		34.0978		.

		1993		2		11		32.6095		.

		1993		2		12		38.8894		.

		1993		2		13		33.396		.

		1993		2		14		43.076		.

		1993		3		1		24.563		.

		1993		3		2		17.3272		1.862997

		1993		3		3		28.6165		1.874515

		1993		3		4		34.7149		1.946578

		1993		3		5		37.4616		1.867348

		1993		3		6		43.5116		2.124028

		1993		3		7		35.816		2.246532

		1993		3		8		44.0682		.

		1993		3		9		33.8437		.

		1993		3		10		37.4616		.

		1993		3		11		36.0459		.

		1993		3		12		32.9483		.

		1993		3		13		38.3086		.

		1993		3		14		35.5014		.

		1993		4		1		20.8846		.

		1993		4		2		21.5501		2.067983

		1993		4		3		32.3796		1.825966

		1993		4		4		37.0018		1.879886

		1993		4		5		45.859		2.152999

		1993		4		6		46.343		2.05741

		1993		4		7		38.6958		2.486749

		1993		4		8		38.236		.

		1993		4		9		36.8324		.

		1993		4		10		38.3328		.

		1993		4		11		32.1618		.

		1993		4		12		35.8765		.

		1993		4		13		36.1548		.

		1993		4		14		40.0026		.

		1994		1		1		9.5469		.

		1994		1		2		11.5071		.

		1994		1		3		13.5157		.

		1994		1		4		15.2944		.

		1994		1		5		33.0451		.

		1994		1		6		26.0513		.

		1994		1		7		41.745		.

		1994		1		8		34.3035		.

		1994		1		9		29.0642		.

		1994		1		10		29.4272		.

		1994		1		11		30.2742		.

		1994		1		12		33.3839		.

		1994		1		13		32.2586		.

		1994		1		14		25.8335		.

		1994		2		1		8.7967		.

		1994		2		2		10.1882		.

		1994		2		3		13.7577		.

		1994		2		4		20.6305		.

		1994		2		5		27.8542		.

		1994		2		6		38.9983		.

		1994		2		7		51.2556		.

		1994		2		8		28.5802		.

		1994		2		9		33.7227		.

		1994		2		10		27.7937		.

		1994		2		11		30.7461		.

		1994		2		12		39.4581		.

		1994		2		13		42.4952		.

		1994		2		14		42.0838		.

		1994		3		1		12.2331		.

		1994		3		2		10.4181		.

		1994		3		3		18.9244		.

		1994		3		4		31.0365		.

		1994		3		5		32.1255		.

		1994		3		6		39.5912		.

		1994		3		7		40.7528		.

		1994		3		8		37.6068		.

		1994		3		9		26.5353		.

		1994		3		10		33.759		.

		1994		3		11		36.9776		.

		1994		3		12		28.435		.

		1994		3		13		41.624		.

		1994		3		14		29.2699		.

		1994		4		1		12.8744		.

		1994		4		2		12.2573		.

		1994		4		3		21.6106		.

		1994		4		4		23.3167		.

		1994		4		5		38.9862		.

		1994		4		6		40.9948		.

		1994		4		7		47.5046		.

		1994		4		8		35.9733		.

		1994		4		9		34.5213		.

		1994		4		10		31.3995		.

		1994		4		11		33.154		.

		1994		4		12		32.1376		.

		1994		4		13		39.567		.

		1994		4		14		35.0174		.

		1995		1		1		26.5950135		.

		1995		1		2		29.36143375		.

		1995		1		3		28.747488		.

		1995		1		4		27.9186765		.

		1995		1		5		40.168128		.

		1995		1		6		36.6636105		.

		1995		1		7		46.533623125		.

		1995		1		8		30.66700725		.

		1995		1		9		38.602861		.

		1995		1		10		38.02436		.

		1995		1		11		38.524695		.

		1995		1		12		39.771125625		.

		1995		1		13		40.2721275		.

		1995		1		14		38.81356875		.

		1995		2		1		23.36517425		.

		1995		2		2		28.2801255		.

		1995		2		3		27.667068		.

		1995		2		4		34.687354625		.

		1995		2		5		35.703415		.

		1995		2		6		46.478245		.

		1995		2		7		45.1988625		.

		1995		2		8		34.25694525		.

		1995		2		9		42.399336375		.

		1995		2		10		44.59719		.

		1995		2		11		40.732428		.

		1995		2		12		44.2636425		.

		1995		2		13		44.605576125		.

		1995		2		14		45.0973875		.

		1995		3		1		29.7493625		.

		1995		3		2		28.9864575		.

		1995		3		3		41.5844715		.

		1995		3		4		47.438655		.

		1995		3		5		47.363064375		.

		1995		3		6		42.55225425		.

		1995		3		7		43.4700475		.

		1995		3		8		42.88509775		.

		1995		3		9		44.2687685		.

		1995		3		10		44.147379375		.

		1995		3		11		46.41508575		.

		1995		3		12		43.30715125		.

		1995		3		13		49.293035		.

		1995		3		14		42.736166		.

		1995		4		1		32.56162525		.

		1995		4		2		30.9172545		.

		1995		4		3		38.60858925		.

		1995		4		4		41.3986815		.

		1995		4		5		42.18905075		.

		1995		4		6		48.197023875		.

		1995		4		7		48.622794		.

		1995		4		8		36.24171925		.

		1995		4		9		42.594585		.

		1995		4		10		44.194205		.

		1995		4		11		38.970537375		.

		1995		4		12		45.26943575		.

		1995		4		13		43.91993375		.

		1995		4		14		42.97137075		.

		1996		1		1		17.9877567073		.

		1996		1		2		8.2659416159		3.053415

		1996		1		3		22.3650054878		2.47207

		1996		1		4		21.9460060976		2.668176

		1996		1		5		30.9360847561		2.762854

		1996		1		6		27.092195122		2.9528

		1996		1		7		34.8024036585		3.146002

		1996		1		8		17.2465948171		.

		1996		1		9		29.7702792683		.

		1996		1		10		31.7461760671		.

		1996		1		11		38.6712310976		.

		1996		1		12		36.4331737805		.

		1996		1		13		38.4455734756		.

		1996		1		14		28.7371864329		.

		1996		2		1		15.8477721037		.

		1996		2		2		20.5764557927		2.29067

		1996		2		3		21.9721243902		2.319055

		1996		2		4		20.0517658537		2.905353

		1996		2		5		32.6612754573		2.513707

		1996		2		6		39.5227317073		2.935251

		1996		2		7		39.4125221037		3.206109

		1996		2		8		13.4637585366		.

		1996		2		9		38.816652439		.

		1996		2		10		35.8089170732		.

		1996		2		11		35.0495314024		.

		1996		2		12		39.61464375		.

		1996		2		13		40.6656099085		.

		1996		2		14		37.5805157012		.

		1996		3		1		15.7626109756		.

		1996		3		2		20.2037721037		2.345181

		1996		3		3		26.6783603659		2.473941

		1996		3		4		34.9530634146		2.665406

		1996		3		5		26.6621655488		3.148458

		1996		3		6		36.9426280488		2.947123

		1996		3		7		40.0045920732		2.92363

		1996		3		8		39.8472182927		.

		1996		3		9		27.3530829268		.

		1996		3		10		40.8153658537		.

		1996		3		11		42.0581981707		.

		1996		3		12		25.88265625		.

		1996		3		13		24.298164939		.

		1996		3		14		17.393897561		.

		1996		4		1		21.2611202744		.

		1996		4		2		23.008445122		2.384592

		1996		4		3		24.3002676829		2.430384

		1996		4		4		32.2058469512		2.46465

		1996		4		5		15.9576496951		2.661035

		1996		4		6		35.9861378049		2.848205

		1996		4		7		40.8321140244		3.459711

		1996		4		8		35.3305243902		.

		1996		4		9		36.9469810976		.

		1996		4		10		32.8811597561		.

		1996		4		11		33.572814939		.

		1996		4		12		37.8420121951		.

		1996		4		13		34.7428259146		.

		1996		4		14		37.1292926829		.

		1997		1		1		20.7253079268		.

		1997		1		2		17.4688585366		2.443515

		1997		1		3		20.8951875		2.490977

		1997		1		4		19.0785643293		2.568757

		1997		1		5		36.4819057927		2.609418

		1997		1		6		28.7947536585		2.671903

		1997		1		7		55.9965128049		2.772307

		1997		1		8		44.6050083841		.

		1997		1		9		46.7619256098		.

		1997		1		10		36.8041051829		.

		1997		1		11		42.9878323171		.

		1997		1		12		38.8077987805		.

		1997		1		13		39.500154878		.

		1997		1		14		35.1919646341		.

		1997		2		1		16.7077390244		.

		1997		2		2		18.8522057927		2.584

		1997		2		3		22.226335061		2.501299

		1997		2		4		38.3088582317		2.445467

		1997		2		5		29.2989695122		2.497357

		1997		2		6		46.4261875		2.563264

		1997		2		7		63.7501596037		2.531143

		1997		2		8		40.294660061		.

		1997		2		9		48.6747032012		.

		1997		2		10		28.6915716463		.

		1997		2		11		28.4049713415		.

		1997		2		12		50.9747176829		.

		1997		2		13		64.0927408537		.
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		1998		3		3		34.0537435897		2.190743
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		1976		1		3		24.8		.		1976		2		3		25.289		.		1976		3		3		29.887		.		1976		4		3		30.008		.		1976		20		27.5						1976		20		27.49725				AveYld		24.9		32.6		35.7		39.4		41.5		40.7

		1977		1		3		27.0		.		1977		2		3		23.837		.		1977		3		3		28.677		.		1977		4		3		27.951		.		1977		20		26.9						1977		20		26.862

		1978		1		3		21.5		.		1978		2		3		24.684		.		1978		3		3		27.467		.		1978		4		3		31.46		.		1978		20		26.3						1978		20		26.28725

		1979		1		3		43.7		2.27		1979		2		3		45.5		1.73		1979		3		3		43.13		1.94		1979		4		3		46.41		2.01		1979		20		44.7						1979		20		44.68

		1980		1		3		25.8		1.77		1980		2		3		27.47		1.85		1980		3		3		27.95		1.88		1980		4		3		32.43		2.03		1980		20		28.4						1980		20		28.405

		1981		1		3		32.3		1.9		1981		2		3		28.68		1.8		1981		3		3		33.52		1.9		1981		4		3		32.31		1.9		1981		20		31.7						1981		20		31.705

		1982		1		3		37.6		2.22		1982		2		3		34.97		2.1		1982		3		3		34.73		2.25		1982		4		3		36.9		2.49		1982		20		36.1						1982		20		36.0575

		1983		1		3		45.9		1.7448		1983		2		3		45.01		1.982		1983		3		3		50.46		1.7923		1983		4		3		51.06		1.9413		1983		20		48.1						1983		20		48.0975

		1984		1		3		45.1		2.03		1984		2		3		40.66		1.93		1984		3		3		43.44		1.97		1984		4		3		45.62		2.05		1984		20		43.7						1984		20		43.7125

		1985		1		3		28.6		1.6		1985		2		3		28.19		1.76		1985		3		3		31.82		1.54		1985		4		3		33.4		2.01		1985		20		30.5						1985		20		30.4925

		1986		1		3		44.4		.		1986		2		3		40.53		.		1986		3		3		44.41		.		1986		4		3		40.41		.		1986		20		42.4						1986		20		42.44

		1987		1		3		33.0		.		1987		2		3		32.67		.		1987		3		3		42.47		.		1987		4		3		40.05		.		1987		20		37.1						1987		20		37.055

		1988		1		3		38.8		.		1988		2		3		33.76		.		1988		3		3		45.37		.		1988		4		3		45.86		.		1988		20		41.0						1988		20		40.9575

		1989		1		3		28.9		.		1989		2		3		30.98		.		1989		3		3		37.75		.		1989		4		3		41.26		.		1989		20		34.7						1989		20		34.7275

		1990		1		3		36.3		.		1990		2		3		35.45		.		1990		3		3		47.79		.		1990		4		3		47.79		.		1990		20		41.8						1990		20		41.8325

		1991		1		3		22.5		2.18101		1991		2		3		22.02		2.115437		1991		3		3		31.1		2.174252		1991		4		3		33.15		2.267409		1991		20		27.2						1991		20		27.195

		1992		1		3		23.2		.		1992		2		3		24.2726		.		1992		3		3		30.1653		.		1992		4		3		33.275		.		1992		20		27.7						1992		20		27.730175

		1993		1		3		19.0		1.894619		1993		2		3		17.7991		1.782381		1993		3		3		28.6165		1.874515		1993		4		3		32.3796		1.825966		1993		20		24.4						1993		20		24.438975

		1994		1		3		13.5		.		1994		2		3		13.7577		.		1994		3		3		18.9244		.		1994		4		3		21.6106		.		1994		20		17.0						1994		20		16.9521

		1995		1		3		28.7		.		1995		2		3		27.667068		.		1995		3		3		41.5844715		.		1995		4		3		38.60858925		.		1995		20		34.2						1995		20		34.1519041875

		1996		1		3		22.4		2.47207		1996		2		3		21.9721243902		2.319055		1996		3		3		26.6783603659		2.473941		1996		4		3		24.3002676829		2.430384		1996		20		23.8						1996		20		23.8289394817

		1997		1		3		20.9		2.490977		1997		2		3		22.226335061		2.501299		1997		3		3		35.1727079268		2.428612		1997		4		3		34.0992756098		2.192496		1997		20		28.1						1997		20		28.0983765244

		1998		1		3		31.2		2.344589		1998		2		3		28.415483871		2.222164		1998		3		3		34.0537435897		2.190743		1998		4		3		37.2239636063		2.148498		1998		20		32.7						1998		20		32.7265467328

		1971		1		4		27.8		.		1971		2		4		35.4		.		1971		3		4		39.3		.		1971		4		4		39.6		.		1971		40		35.5						1971		40		35.525

		1972		1		4		28.3		.		1972		2		4		26.01		.		1972		3		4		23.35		.		1972		4		4		23.84		.		1972		40		25.4						1972		40		25.3775

		1974		1		4		35.6		.		1974		2		4		30.613		.		1974		3		4		34.848		.		1974		4		4		29.403		.		1974		40		32.6						1974		40		32.6095

		1975		1		4		35.0		.		1975		2		4		43.318		.		1975		3		4		38.478		.		1975		4		4		42.108		.		1975		40		39.7						1975		40		39.71825

		1976		1		4		29.0		.		1976		2		4		32.065		.		1976		3		4		35.816		.		1976		4		4		31.339		.		1976		40		32.1						1976		40		32.065

		1977		1		4		26.9		.		1977		2		4		26.015		.		1977		3		4		30.25		.		1977		4		4		29.403		.		1977		40		28.1						1977		40		28.1325

		1978		1		4		30.7		.		1978		2		4		34.243		.		1978		3		4		34.485		.		1978		4		4		35.09		.		1978		40		33.6						1978		40		33.638

		1979		1		4		29.5		1.64		1979		2		4		47.32		1.91		1979		3		4		44.95		1.83		1979		4		4		21.48		1.82		1979		40		35.8						1979		40		35.8075

		1980		1		4		34.9		1.81		1980		2		4		41.26		2.34		1980		3		4		36.78		2.14		1980		4		4		36.78		1.58		1980		40		37.4						1980		40		37.4175

		1981		1		4		18.2		2		1981		2		4		39.93		2		1981		3		4		38.48		2.2		1981		4		4		32.55		2.3		1981		40		32.3						1981		40		32.2775

		1982		1		4		36.8		2.31		1982		2		4		32.55		2.56		1982		3		4		33.88		2.37		1982		4		4		28.07		2.7		1982		40		32.8						1982		40		32.82

		1983		1		4		40.2		1.7753		1983		2		4		52.15		1.8024		1983		3		4		60.14		1.9379		1983		4		4		53.72		1.9718		1983		40		51.5						1983		40		51.545

		1984		1		4		36.5		1.89		1984		2		4		42.71		2.26		1984		3		4		42.83		2.4		1984		4		4		48.16		2.19		1984		40		42.6						1984		40		42.56

		1985		1		4		32.6		1.75		1985		2		4		37.15		1.88		1985		3		4		33.64		2.47		1985		4		4		33.88		2.57		1985		40		34.3						1985		40		34.305

		1986		1		4		39.8		.		1986		2		4		44.29		.		1986		3		4		46.1		.		1986		4		4		42.11		.		1986		40		43.1						1986		40		43.0775

		1987		1		4		35.9		.		1987		2		4		41.02		.		1987		3		4		46.83		.		1987		4		4		40.66		.		1987		40		41.1						1987		40		41.1125

		1988		1		4		36.9		.		1988		2		4		44.29		.		1988		3		4		65.7		.		1988		4		4		45.01		.		1988		40		48.0						1988		40		47.975

		1989		1		4		34.9		.		1989		2		4		37.99		.		1989		3		4		42.11		.		1989		4		4		35.09		.		1989		40		37.5						1989		40		37.51

		1990		1		4		39.0		.		1990		2		4		47.43		.		1990		3		4		53.97		.		1990		4		4		53.48		.		1990		40		48.5						1990		40		48.46

		1991		1		4		21.4		2.098207		1991		2		4		27.1		2.335947		1991		3		4		31.58		2.621692		1991		4		4		32.43		2.489169		1991		40		28.1						1991		40		28.1325

		1992		1		4		28.6		.		1992		2		4		35.3925		.		1992		3		4		37.7036		.		1992		4		4		36.4452		.		1992		40		34.5						1992		40		34.530375

		1993		1		4		23.9		1.834658		1993		2		4		30.8671		1.860129		1993		3		4		34.7149		1.946578		1993		4		4		37.0018		1.879886		1993		40		31.6						1993		40		31.61125

		1994		1		4		15.3		.		1994		2		4		20.6305		.		1994		3		4		31.0365		.		1994		4		4		23.3167		.		1994		40		22.6						1994		40		22.569525

		1995		1		4		27.9		.		1995		2		4		34.687354625		.		1995		3		4		47.438655		.		1995		4		4		41.3986815		.		1995		40		37.9						1995		40		37.8608419063

		1996		1		4		21.9		2.668176		1996		2		4		20.0517658537		2.905353		1996		3		4		34.9530634146		2.665406		1996		4		4		32.2058469512		2.46465		1996		40		27.3						1996		40		27.2891705793

		1997		1		4		19.1		2.568757		1997		2		4		38.3088582317		2.445467		1997		3		4		33.5292291159		2.55452		1997		4		4		25.74275		2.747582		1997		40		29.2						1997		40		29.1648504192

		1998		1		4		34.2		2.228333		1998		2		4		37.7023589744		2.375611		1998		3		4		45.4055252275		2.287626		1998		4		4		47.40617866		2.482404		1998		40		41.2						1998		40		41.1855876758

		1971		1		5		35.8		.		1971		2		5		32.4		.		1971		3		5		37.6		.		1971		4		5		35.1		.		1971		60		35.2						1971		60		35.225

		1972		1		5		30.9		.		1972		2		5		26.14		.		1972		3		5		22.51		.		1972		4		5		20.57		.		1972		60		25.0						1972		60		25.0175

		1974		1		5		33.8		.		1974		2		5		32.186		.		1974		3		5		28.677		.		1974		4		5		26.62		.		1974		60		30.3						1974		60		30.3105

		1975		1		5		41.6		.		1975		2		5		46.706		.		1975		3		5		48.763		.		1975		4		5		50.336		.		1975		60		46.9						1975		60		46.85725

		1976		1		5		39.8		.		1976		2		5		41.261		.		1976		3		5		38.357		.		1976		4		5		41.019		.		1976		60		40.1						1976		60		40.1115

		1977		1		5		30.3		.		1977		2		5		28.435		.		1977		3		5		26.862		.		1977		4		5		29.403		.		1977		60		28.7						1977		60		28.7375

		1978		1		5		39.1		.		1978		2		5		38.962		.		1978		3		5		36.542		.		1978		4		5		44.165		.		1978		60		39.7						1978		60		39.688

		1979		1		5		29.1		1.75		1979		2		5		42.41		2.15		1979		3		5		40.22		2.35		1979		4		5		41.68		1.78		1979		60		38.4						1979		60		38.3575

		1980		1		5		49.9		2.02		1980		2		5		53.48		2.12		1980		3		5		51.79		1.88		1980		4		5		54.09		1.83		1980		60		52.3						1980		60		52.3025

		1981		1		5		42.5		2.2		1981		2		5		19.72		2.9		1981		3		5		41.74		2.3		1981		4		5		35.69		2.4		1981		60		34.9						1981		60		34.905

		1982		1		5		31.3		2.63		1982		2		5		38.96		2.37		1982		3		5		26.14		2.64		1982		4		5		34.48		2.73		1982		60		32.7						1982		60		32.73

		1983		1		5		49.7		2.0057		1983		2		5		54.09		2.1615		1983		3		5		51.79		2.1107		1983		4		5		48.64		2.1175		1983		60		51.1						1983		60		51.0625

		1984		1		5		45.5		2.31		1984		2		5		47.79		2.16		1984		3		5		37.63		2.48		1984		4		5		47.55		2.03		1984		60		44.6						1984		60		44.6175

		1985		1		5		37.5		2.04		1985		2		5		33.76		2.1		1985		3		5		37.75		2.18		1985		4		5		29.64		2.8		1985		60		34.7						1985		60		34.665

		1986		1		5		47.1		.		1986		2		5		42.83		.		1986		3		5		42.11		.		1986		4		5		45.86		.		1986		60		44.5						1986		60		44.4675

		1987		1		5		43.9		.		1987		2		5		42.47		.		1987		3		5		42.11		.		1987		4		5		42.11		.		1987		60		42.7						1987		60		42.6525

		1988		1		5		57.1		.		1988		2		5		47.43		.		1988		3		5		61.23		.		1988		4		5		63.4		.		1988		60		57.3						1988		60		57.2925

		1989		1		5		39.3		.		1989		2		5		38.72		.		1989		3		5		37.27		.		1989		4		5		42.83		.		1989		60		39.5						1989		60		39.535

		1990		1		5		45.1		.		1990		2		5		51.42		.		1990		3		5		52.88		.		1990		4		5		47.67		.		1990		60		49.3						1990		60		49.275

		1991		1		5		24.2		2.789455		1991		2		5		31.7		2.523573		1991		3		5		30.01		2.672452		1991		4		5		30.01		2.91991		1991		60		29.0						1991		60		28.98

		1992		1		5		38.3		.		1992		2		5		33.7348		.		1992		3		5		38.4538		.		1992		4		5		42.4468		.		1992		60		38.2						1992		60		38.24205

		1993		1		5		35.4		1.976778		1993		2		5		29.4877		1.775204		1993		3		5		37.4616		1.867348		1993		4		5		45.859		2.152999		1993		60		37.0						1993		60		37.047175

		1994		1		5		33.0		.		1994		2		5		27.8542		.		1994		3		5		32.1255		.		1994		4		5		38.9862		.		1994		60		33.0						1994		60		33.00275

		1995		1		5		40.2		.		1995		2		5		35.703415		.		1995		3		5		47.363064375		.		1995		4		5		42.18905075		.		1995		60		41.4						1995		60		41.3559145313

		1996		1		5		30.9		2.762854		1996		2		5		32.6612754573		2.513707		1996		3		5		26.6621655488		3.148458		1996		4		5		15.9576496951		2.661035		1996		60		26.6						1996		60		26.5542938643

		1997		1		5		36.5		2.609418		1997		2		5		29.2989695122		2.497357		1997		3		5		36.9203463415		2.807181		1997		4		5		48.4627134146		2.432992		1997		60		37.8						1997		60		37.7909837652

		1998		1		5		49.5		2.454129		1998		2		5		50.5393680728		2.40237		1998		3		5		56.1596129032		2.373053		1998		4		5		52.7475930521		2.306948		1998		60		52.2						1998		60		52.2403738627

		1971		1		6		32.4		.		1971		2		6		37		.		1971		3		6		33.7		.		1971		4		6		38.6		.		1971		80		35.4						1971		80		35.425

		1972		1		6		24.2		.		1972		2		6		21.05		.		1972		3		6		24.8		.		1972		4		6		22.14		.		1972		80		23.0						1972		80		23.0475

		1974		1		6		35.3		.		1974		2		6		28.798		.		1974		3		6		28.677		.		1974		4		6		25.773		.		1974		80		29.6						1974		80		29.645

		1975		1		6		53.1		.		1975		2		6		52.393		.		1975		3		6		45.98		.		1975		4		6		53.603		.		1975		80		51.3						1975		80		51.27375

		1976		1		6		40.9		.		1976		2		6		46.464		.		1976		3		6		45.738		.		1976		4		6		45.254		.		1976		80		44.6						1976		80		44.5885

		1977		1		6		29.0		.		1977		2		6		31.46		.		1977		3		6		30.371		.		1977		4		6		27.104		.		1977		80		29.5						1977		80		29.49375

		1978		1		6		43.0		.		1978		2		6		44.165		.		1978		3		6		45.496		.		1978		4		6		44.77		.		1978		80		44.3						1978		80		44.3465

		1979		1		6		45.5		1.89		1979		2		6		41.13		1.81		1979		3		6		38.22		1.63		1979		4		6		43.86		1.75		1979		80		42.2						1979		80		42.1775

		1980		1		6		58.3		2.11		1980		2		6		54.33		1.74		1980		3		6		71.03		2.33		1980		4		6		59.17		1.74		1980		80		60.7						1980		80		60.7125

		1981		1		6		38.4		2.4		1981		2		6		41.62		2.6		1981		3		6		35.09		2.6		1981		4		6		35.09		2.6		1981		80		37.5						1981		80		37.54

		1982		1		6		29.8		2.65		1982		2		6		26.62		2.77		1982		3		6		34.73		2.5		1982		4		6		27.83		2.67		1982		80		29.7						1982		80		29.7375

		1983		1		6		52.3		2.1548		1983		2		6		45.13		2.3479		1983		3		6		45.37		2.2429		1983		4		6		47.67		2.3072		1983		80		47.6						1983		80		47.61

		1984		1		6		42.4		2.33		1984		2		6		39.93		2.58		1984		3		6		46.34		2.31		1984		4		6		40.29		2.55		1984		80		42.2						1984		80		42.2275

		1985		1		6		36.7		2.23		1985		2		6		30.85		2.47		1985		3		6		35.82		2.47		1985		4		6		30.25		2.58		1985		80		33.4						1985		80		33.395

		1986		1		6		43.8		.		1986		2		6		45.74		.		1986		3		6		46.95		.		1986		4		6		45.01		.		1986		80		45.4						1986		80		45.375

		1987		1		6		43.0		.		1987		2		6		44.04		.		1987		3		6		44.04		.		1987		4		6		40.9		.		1987		80		43.0						1987		80		42.9825

		1988		1		6		57.5		.		1988		2		6		70.18		.		1988		3		6		67.76		.		1988		4		6		64.86		.		1988		80		65.1						1988		80		65.0675

		1989		1		6		41.6		.		1989		2		6		47.55		.		1989		3		6		43.8		.		1989		4		6		36.78		.		1989		80		42.4						1989		80		42.4375

		1990		1		6		46.8		.		1990		2		6		49.97		.		1990		3		6		49.13		.		1990		4		6		47.19		.		1990		80		48.3						1990		80		48.28

		1991		1		6		21.8		2.741242		1991		2		6		31.22		2.993308		1991		3		6		32.67		2.978103		1991		4		6		25.65		3.161215		1991		80		27.8						1991		80		27.83

		1992		1		6		38.2		.		1992		2		6		43.1002		.		1992		3		6		43.9956		.		1992		4		6		41.382		.		1992		80		41.7						1992		80		41.67845

		1993		1		6		35.2		1.989695		1993		2		6		49.0292		2.144047		1993		3		6		43.5116		2.124028		1993		4		6		46.343		2.05741		1993		80		43.5						1993		80		43.526725

		1994		1		6		26.1		.		1994		2		6		38.9983		.		1994		3		6		39.5912		.		1994		4		6		40.9948		.		1994		80		36.4						1994		80		36.4089

		1995		1		6		36.7		.		1995		2		6		46.478245		.		1995		3		6		42.55225425		.		1995		4		6		48.197023875		.		1995		80		43.5						1995		80		43.4727834063

		1996		1		6		27.1		2.9528		1996		2		6		39.5227317073		2.935251		1996		3		6		36.9426280488		2.947123		1996		4		6		35.9861378049		2.848205		1996		80		34.9						1996		80		34.8859231707

		1997		1		6		28.8		2.671903		1997		2		6		46.4261875		2.563264		1997		3		6		49.1404609756		2.442087		1997		4		6		52.1466653963		2.496401		1997		80		44.1						1997		80		44.1270168826

		1998		1		6		48.5		2.204578		1998		2		6		56.2502878412		2.490715		1998		3		6		53.1301091811		2.532981		1998		4		6		55.8977965261		2.442486		1998		80		53.5						1998		80		53.455327957

		1971		1		7		35.2		.		1971		2		7		38.1		.		1971		3		7		36.2		.		1971		4		7		40.2		.		1971		100		37.4						1971		100		37.425

		1972		1		7		25.1		.		1972		2		7		22.99		.		1972		3		7		21.05		.		1972		4		7		18.27		.		1972		100		21.8						1972		100		21.84

		1974		1		7		31.0		.		1974		2		7		25.773		.		1974		3		7		26.257		.		1974		4		7		28.193		.		1974		100		27.8						1974		100		27.79975

		1975		1		7		47.6		.		1975		2		7		52.514		.		1975		3		7		49.852		.		1975		4		7		52.272		.		1975		100		50.5						1975		100		50.54775

		1976		1		7		47.9		.		1976		2		7		48.884		.		1976		3		7		45.738		.		1976		4		7		44.407		.		1976		100		46.7						1976		100		46.73625

		1977		1		7		26.0		.		1977		2		7		32.307		.		1977		3		7		29.524		.		1977		4		7		27.467		.		1977		100		28.8						1977		100		28.82825

		1978		1		7		42.5		.		1978		2		7		50.699		.		1978		3		7		14.52		.		1978		4		7		46.585		.		1978		100		38.6						1978		100		38.56875

		1979		1		7		31.9		1.73		1979		2		7		40.4		2.14		1979		3		7		43.13		2.05		1979		4		7		42.95		1.74		1979		100		39.6						1979		100		39.5825

		1980		1		7		52.2		2.24		1980		2		7		56.63		1.76		1980		3		7		57.84		2.18		1980		4		7		54.57		2.47		1980		100		55.3						1980		100		55.2975

		1981		1		7		41.3		2.6		1981		2		7		42.23		2.6		1981		3		7		38.24		2.8		1981		4		7		33.4		2.7		1981		100		38.8						1981		100		38.7825

		1982		1		7		28.7		2.69		1982		2		7		27.71		2.79		1982		3		7		26.38		2.75		1982		4		7		28.43		2.84		1982		100		27.8						1982		100		27.8

		1983		1		7		36.7		2.4123		1983		2		7		34.36		2.4224		1983		3		7		33.64		2.6528		1983		4		7		45.01		2.4529		1983		100		37.4						1983		100		37.4175

		1984		1		7		42.2		2.41		1984		2		7		42.95		2.51		1984		3		7		39.32		2.65		1984		4		7		36.9		2.5		1984		100		40.4						1984		100		40.35

		1985		1		7		32.6		2.88		1985		2		7		28.68		2.43		1985		3		7		31.46		2.71		1985		4		7		28.19		2.65		1985		100		30.2						1985		100		30.22

		1986		1		7		48.2		.		1986		2		7		45.98		.		1986		3		7		45.37		.		1986		4		7		44.53		.		1986		100		46.0						1986		100		46.01

		1987		1		7		41.5		.		1987		2		7		41.38		.		1987		3		7		43.56		.		1987		4		7		39.57		.		1987		100		41.5						1987		100		41.5025

		1988		1		7		69.2		.		1988		2		7		60.98		.		1988		3		7		60.38		.		1988		4		7		62.07		.		1988		100		63.2						1988		100		63.16

		1989		1		7		40.1		.		1989		2		7		45.62		.		1989		3		7		37.99		.		1989		4		7		37.63		.		1989		100		40.3						1989		100		40.3225

		1990		1		7		39.0		.		1990		2		7		43.32		.		1990		3		7		47.19		.		1990		4		7		45.98		.		1990		100		43.9						1990		100		43.8625

		1991		1		7		23.6		2.976011		1991		2		7		33.03		2.828135		1991		3		7		29.52		2.867277		1991		4		7		31.82		3.084813		1991		100		29.5						1991		100		29.49

		1992		1		7		41.4		.		1992		2		7		34.5455		.		1992		3		7		41.14		.		1992		4		7		37.8972		.		1992		100		38.7						1992		100		38.747225

		1993		1		7		36.9		2.597749		1993		2		7		33.9042		2.486415		1993		3		7		35.816		2.246532		1993		4		7		38.6958		2.486749		1993		100		36.3						1993		100		36.31815

		1994		1		7		41.7		.		1994		2		7		51.2556		.		1994		3		7		40.7528		.		1994		4		7		47.5046		.		1994		100		45.3						1994		100		45.3145

		1995		1		7		46.5		.		1995		2		7		45.1988625		.		1995		3		7		43.4700475		.		1995		4		7		48.622794		.		1995		100		46.0						1995		100		45.9563317813

		1996		1		7		34.8		3.146002		1996		2		7		39.4125221037		3.206109		1996		3		7		40.0045920732		2.92363		1996		4		7		40.8321140244		3.459711		1996		100		38.8						1996		100		38.7629079649

		1997		1		7		56.0		2.772307		1997		2		7		63.7501596037		2.531143		1997		3		7		36.9993099085		2.376531		1997		4		7		55.9245768293		2.747763		1997		100		53.2						1997		100		53.1676397866

		1998		1		7		55.2		2.527433		1998		2		7		55.365356493		2.68826		1998		3		7		55.3201191067		2.409834		1998		4		7		59.1082497932		2.746377		1998		100		56.3						1998		100		56.2518391232
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																																								Wheat grain response to nitrogen fertilizer in the last five years at Lahoma, Ok.

																																								N-Rate		0		20		40		60		80		100

				Average Yield (bu/acre)												Yr.Ave.				Higest Yield of yr.		High Yield N Req.		Last 5-yr Average		Last 5-yr Ave+20%		N Req. 5yr + 20%				High 5yr yield		N Req. 5yr High						Year		---------------------------------Yield (bu/acre)--------------------------------														Yr.Ave.

																																								1994		11.1		17.0		22.6		33.0		36.4		45.3

		YR		0		20		40		60		80		100																										1995		29.4		34.2		37.9		41.4		43.5		46.0				27.6

		1971		36.7		35.7		35.5		35.2		35.4		37.4		36.0				37.4		74.9																		1996		18.0		23.8		27.3		26.6		34.9		38.8				38.7

		1972		28.0		27.6		25.4		25.0		23.0		21.8		25.1				28.0		55.9																		1997		18.8		28.1		29.2		37.8		44.1		53.2				28.2

		1974		16.5		27.0		32.6		30.3		29.6		27.8		27.3				32.6		65.2																		1998		28.5		32.7		41.2		52.2		53.5		56.3				35.2

		1975		26.9		34.9		39.7		46.9		51.3		50.5		41.7				51.3		102.5																		Average		21.2		27.2		31.6		38.2		42.5		47.9				44.1

		1976		23.3		27.5		32.1		40.1		44.6		46.7		35.7				46.7		93.5																		Lb N/bu				0.7		1.3		1.6		1.9		2.1				34.7

		1977		17.0		26.9		28.1		28.7		29.5		28.8		26.5				29.5		59.0		36.0		43.2		86.3				51.3		102.5

		1978		20.7		26.3		33.6		39.7		44.3		38.6		33.9				44.3		88.7		34.6		41.5		83.1				51.3		102.5								0		20		40		60		80		100

		1979		37.7		44.7		35.8		38.4		42.2		39.6		39.7				44.7		89.4		32.3		38.8		77.6				51.3		102.5								21.1528291264		27.1515733853		31.6139951161		38.1888632047		42.4699902833		47.8906437312

		1980		20.8		28.4		37.4		52.3		60.7		55.3		42.5				60.7		121.4		32.8		39.4		78.8				51.3		102.5

		1981		19.5		31.7		32.3		34.9		37.5		38.8		32.5				38.8		77.6		35.3		42.4		84.8				60.7		121.4

		1982		27.5		36.1		32.8		32.7		29.7		27.8		31.1				36.1		72.1		36.1		43.3		86.6				60.7		121.4

		1983		38.5		48.1		51.5		51.1		47.6		37.4		45.7				51.5		103.1		34.6		41.5		82.9				60.7		121.4

		1984		33.4		43.7		42.6		44.6		42.2		40.4		41.1				44.6		89.2		36.0		43.2		86.4				60.7		121.4

		1985		20.4		30.5		34.3		34.7		33.4		30.2		30.6				34.7		69.3		38.1		45.7		91.4				60.7		121.4

		1986		40.4		42.4		43.1		44.5		45.4		46.0		43.6				46.0		92.0		37.6		45.1		90.2				51.1		102.1

		1987		30.5		37.1		41.1		42.7		43.0		41.5		39.3				43.0		86.0		38.2		45.8		91.6				51.1		102.1

		1988		27.1		41.0		48.0		57.3		65.1		63.2		50.3				65.1		130.1		37.7		45.2		90.5				51.1		102.1

		1989		18.1		34.7		37.5		39.5		42.4		40.3		35.4				42.4		84.9		40.2		48.3		96.6				65.1		130.1

		1990		26.4		41.8		48.5		49.3		48.3		43.9		43.0				49.3		98.6		40.9		49.0		98.1				65.1		130.1

		1991		22.7		27.2		28.1		29.0		27.8		29.5		27.4				29.5		59.0		40.5		48.6		97.2				65.1		130.1

		1992		17.9		27.7		34.5		38.2		41.7		38.7		33.1				41.7		83.4		38.5		46.2		92.4				65.1		130.1

		1993		17.2		24.4		31.6		37.0		43.5		36.3		31.7				43.5		87.1		38.9		46.7		93.3				65.1		130.1

		1994		11.1		17.0		22.6		33.0		36.4		45.3		27.6				45.3		90.6		37.2		44.6		89.2				49.3		98.6

		1995		29.4		34.2		37.9		41.4		43.5		46.0		38.7				46.0		91.9		35.5		42.6		85.2				49.3		98.6

		1996		18.0		23.8		27.3		26.6		34.9		38.8		28.2				38.8		77.5		33.8		40.6		81.2				46.0		91.9

		1997		18.8		28.1		29.2		37.8		44.1		53.2		35.2				53.2		106.3		32.8		39.4		78.8				46.0		91.9

		1998		28.5		32.7		41.2		52.2		53.5		56.3		44.1				56.3		112.5		31.7		38.0		76.1				53.2		106.3

		Ave.		24.9		32.6		35.7		39.4		41.5		40.7		35.8		Ave.		43.7		87.5		36.3		43.6		87.2				55.9		111.9

		Marg.Prft @ $2Wht$.20 N

						11.47		13.63		16.94		17.22		11.69
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		1976		1		8		34.606		.

		1976		1		9		37.026		.

		1976		1		10		37.873		.

		1976		1		11		42.108		.

		1976		1		12		36.905		.

		1976		1		13		46.343		.

		1976		1		14		40.293		.

		1976		2		1		23.474		.

		1976		2		2		24.805		.

		1976		2		3		25.289		.

		1976		2		4		32.065		.

		1976		2		5		41.261		.

		1976		2		6		46.464		.

		1976		2		7		48.884		.

		1976		2		8		35.695		.

		1976		2		9		42.35		.

		1976		2		10		39.809		.

		1976		2		11		39.446		.

		1976		2		12		44.891		.

		1976		2		13		47.916		.

		1976		2		14		45.012		.

		1976		3		1		26.136		.

		1976		3		2		24.2		.

		1976		3		3		29.887		.

		1976		3		4		35.816		.

		1976		3		5		38.357		.

		1976		3		6		45.738		.

		1976		3		7		45.738		.

		1976		3		8		44.891		.

		1976		3		9		38.115		.

		1976		3		10		40.777		.

		1976		3		11		39.083		.

		1976		3		12		36.3		.

		1976		3		13		44.407		.

		1976		3		14		39.083		.

		1976		4		1		30.371		.

		1976		4		2		24.805		.

		1976		4		3		30.008		.

		1976		4		4		31.339		.

		1976		4		5		41.019		.

		1976		4		6		45.254		.

		1976		4		7		44.407		.

		1976		4		8		44.649		.

		1976		4		9		40.535		.

		1976		4		10		33.154		.

		1976		4		11		36.542		.

		1976		4		12		38.841		.

		1976		4		13		45.617		.

		1976		4		14		47.674		.

		1977		1		1		14.883		.

		1977		1		2		14.641		.

		1977		1		3		26.983		.

		1977		1		4		26.862		.

		1977		1		5		30.25		.

		1977		1		6		29.04		.

		1977		1		7		26.015		.

		1977		1		8		21.054		.

		1977		1		9		30.734		.

		1977		1		10		34.122		.

		1977		1		11		32.428		.

		1977		1		12		30.008		.

		1977		1		13		26.257		.

		1977		1		14		31.702		.

		1977		2		1		13.552		.

		1977		2		2		16.819		.

		1977		2		3		23.837		.

		1977		2		4		26.015		.

		1977		2		5		28.435		.

		1977		2		6		31.46		.

		1977		2		7		32.307		.

		1977		2		8		23.837		.

		1977		2		9		31.097		.

		1977		2		10		30.008		.

		1977		2		11		32.307		.

		1977		2		12		32.791		.

		1977		2		13		31.097		.

		1977		2		14		37.026		.

		1977		3		1		12.221		.

		1977		3		2		15.972		.

		1977		3		3		28.677		.

		1977		3		4		30.25		.

		1977		3		5		26.862		.

		1977		3		6		30.371		.

		1977		3		7		29.524		.

		1977		3		8		28.919		.

		1977		3		9		32.065		.

		1977		3		10		31.46		.

		1977		3		11		31.944		.

		1977		3		12		29.161		.

		1977		3		13		25.047		.

		1977		3		14		32.912		.

		1977		4		1		21.78		.

		1977		4		2		20.449		.

		1977		4		3		27.951		.

		1977		4		4		29.403		.

		1977		4		5		29.403		.

		1977		4		6		27.104		.

		1977		4		7		27.467		.

		1977		4		8		30.492		.

		1977		4		9		33.154		.

		1977		4		10		27.104		.

		1977		4		11		35.937		.

		1977		4		12		28.314		.

		1977		4		13		21.175		.

		1977		4		14		36.905		.

		1978		1		1		19.844		.

		1978		1		2		18.271		.

		1978		1		3		21.538		.

		1978		1		4		30.734		.

		1978		1		5		39.083		.

		1978		1		6		42.955		.

		1978		1		7		42.471		.

		1978		1		8		31.702		.

		1978		1		9		37.873		.

		1978		1		10		42.108		.

		1978		1		11		38.357		.

		1978		1		12		39.567		.

		1978		1		13		44.77		.

		1978		1		14		35.695		.

		1978		2		1		19.239		.

		1978		2		2		21.296		.

		1978		2		3		24.684		.

		1978		2		4		34.243		.

		1978		2		5		38.962		.

		1978		2		6		44.165		.

		1978		2		7		50.699		.

		1978		2		8		36.421		.

		1978		2		9		42.229		.

		1978		2		10		42.35		.

		1978		2		11		39.688		.

		1978		2		12		43.802		.

		1978		2		13		51.304		.

		1978		2		14		37.752		.

		1978		3		1		20.328		.

		1978		3		2		21.659		.

		1978		3		3		27.467		.

		1978		3		4		34.485		.

		1978		3		5		36.542		.

		1978		3		6		45.496		.

		1978		3		7		14.52		.

		1978		3		8		40.172		.

		1978		3		9		21.175		.

		1978		3		10		37.389		.

		1978		3		11		38.478		.

		1978		3		12		38.115		.

		1978		3		13		45.859		.

		1978		3		14		39.325		.

		1978		4		1		23.474		.

		1978		4		2		21.659		.

		1978		4		3		31.46		.

		1978		4		4		35.09		.

		1978		4		5		44.165		.

		1978		4		6		44.77		.

		1978		4		7		46.585		.

		1978		4		8		41.382		.

		1978		4		9		38.236		.

		1978		4		10		36.663		.

		1978		4		11		41.624		.

		1978		4		12		39.567		.

		1978		4		13		47.674		.

		1978		4		14		42.35		.

		1979		1		1		38.22		2.68

		1979		1		2		25.48		1.8

		1979		1		3		43.68		2.27

		1979		1		4		29.48		1.64

		1979		1		5		29.12		1.75

		1979		1		6		45.5		1.89

		1979		1		7		31.85		1.73

		1979		1		8		37.49		1.79

		1979		1		9		47.32		2.05

		1979		1		10		21.48		1.75

		1979		1		11		19.66		1.87

		1979		1		12		27.12		1.79

		1979		1		13		50.96		2.22

		1979		1		14		44.59		1.77

		1979		2		1		45.68		1.77

		1979		2		2		41.68		1.73

		1979		2		3		45.5		1.73

		1979		2		4		47.32		1.91

		1979		2		5		42.41		2.15

		1979		2		6		41.13		1.81

		1979		2		7		40.4		2.14

		1979		2		8		40.4		1.84

		1979		2		9		47.32		1.77

		1979		2		10		45.5		1.86

		1979		2		11		46.41		1.96

		1979		2		12		32.76		1.8

		1979		2		13		22.2		1.75

		1979		2		14		42.77		1.75

		1979		3		1		38.4		1.76

		1979		3		2		42.04		1.83

		1979		3		3		43.13		1.94

		1979		3		4		44.95		1.83

		1979		3		5		40.22		2.35

		1979		3		6		38.22		1.63

		1979		3		7		43.13		2.05

		1979		3		8		18.38		1.82

		1979		3		9		43.86		1.94

		1979		3		10		41.68		1.93

		1979		3		11		43.13		1.78

		1979		3		12		23.84		1.76

		1979		3		13		41.31		1.99

		1979		3		14		51.87		2.26

		1979		4		1		46.41		1.82

		1979		4		2		41.5		1.94

		1979		4		3		46.41		2.01

		1979		4		4		21.48		1.82

		1979		4		5		41.68		1.78

		1979		4		6		43.86		1.75

		1979		4		7		42.95		1.74

		1979		4		8		46.41		1.99

		1979		4		9		45.68		1.77

		1979		4		10		22.39		1.68

		1979		4		11		45.14		2.62

		1979		4		12		44.23		1.84

		1979		4		13		44.59		1.96

		1979		4		14		44.23		2.05

		1980		1		1		15.37		1.83

		1980		1		2		20.57		1.86

		1980		1		3		25.77		1.77

		1980		1		4		34.85		1.81

		1980		1		5		49.85		2.02

		1980		1		6		58.32		2.11

		1980		1		7		52.15		2.24

		1980		1		8		43.08		2.48

		1980		1		9		42.59		2.23

		1980		1		10		45.86		2.2

		1980		1		11		53.6		2.1

		1980		1		12		52.88		2.01

		1980		1		13		69.33		2.17

		1980		1		14		55.78		2.05

		1980		2		1		15.97		2.49

		1980		2		2		22.63		1.77

		1980		2		3		27.47		1.85

		1980		2		4		41.26		2.34

		1980		2		5		53.48		2.12

		1980		2		6		54.33		1.74

		1980		2		7		56.63		1.76

		1980		2		8		45.5		2.27

		1980		2		9		48.76		2.09

		1980		2		10		53		1.91

		1980		2		11		51.18		1.83

		1980		2		12		49.85		1.77

		1980		2		13		51.42		2.37

		1980		2		14		52.88		1.89

		1980		3		1		21.66		2.04

		1980		3		2		22.87		2.11

		1980		3		3		27.95		1.88

		1980		3		4		36.78		2.14

		1980		3		5		51.79		1.88

		1980		3		6		71.03		2.33

		1980		3		7		57.84		2.18

		1980		3		8		40.78		2.42

		1980		3		9		49.37		1.99

		1980		3		10		53		3.07

		1980		3		11		53.84		2.08

		1980		3		12		48.4		1.83

		1980		3		13		53.72		2.61

		1980		3		14		54.57		1.97

		1980		4		1		22.99		2.15

		1980		4		2		17.3		1.98

		1980		4		3		32.43		2.03

		1980		4		4		36.78		1.58

		1980		4		5		54.09		1.83

		1980		4		6		59.17		1.74

		1980		4		7		54.57		2.47

		1980		4		8		40.66		2.26

		1980		4		9		50.94		2.03

		1980		4		10		52.51		2

		1980		4		11		53.36		2.01

		1980		4		12		55.54		1.96

		1980		4		13		50.7		2.4

		1980		4		14		45.01		2.15

		1981		1		1		20.45		1.9

		1981		1		2		19.6		2

		1981		1		3		32.31		1.9

		1981		1		4		18.15		2

		1981		1		5		42.47		2.2

		1981		1		6		38.36		2.4

		1981		1		7		41.26		2.6

		1981		1		8		34		2.6

		1981		1		9		34.97		2.4

		1981		1		10		29.77		2.2

		1981		1		11		40.66		2.4

		1981		1		12		29.64		2.3

		1981		1		13		38.48		2.4

		1981		1		14		43.92		2.2

		1981		2		1		18.15		1.9

		1981		2		2		20.33		1.9

		1981		2		3		28.68		1.8

		1981		2		4		39.93		2

		1981		2		5		19.72		2.9

		1981		2		6		41.62		2.6

		1981		2		7		42.23		2.6

		1981		2		8		36.54		2.3

		1981		2		9		34.61		2.4

		1981		2		10		39.08		2.3

		1981		2		11		41.26		2.2

		1981		2		12		43.08		2.1

		1981		2		13		44.04		2.4

		1981		2		14		44.16		2.3

		1981		3		1		23.11		2.6

		1981		3		2		21.42		2.4

		1981		3		3		33.52		1.9

		1981		3		4		38.48		2.2

		1981		3		5		41.74		2.3

		1981		3		6		35.09		2.6

		1981		3		7		38.24		2.8

		1981		3		8		34.85		2.6

		1981		3		9		38.24		2.3

		1981		3		10		37.27		2.3

		1981		3		11		44.16		2.3

		1981		3		12		35.94		2.3

		1981		3		13		36.66		2.8

		1981		3		14		42.95		2.2

		1981		4		1		24.93		2

		1981		4		2		16.82		1.8

		1981		4		3		32.31		1.9

		1981		4		4		32.55		2.3

		1981		4		5		35.69		2.4

		1981		4		6		35.09		2.6

		1981		4		7		33.4		2.7

		1981		4		8		33.88		2.4

		1981		4		9		39.32		2.5

		1981		4		10		28.43		2.5

		1981		4		11		37.03		2.1

		1981		4		12		37.03		2.4

		1981		4		13		28.31		2.7

		1981		4		14		46.22		2.5

		1982		1		1		25.41		2.19

		1982		1		2		23.23		2.21

		1982		1		3		37.63		2.22

		1982		1		4		36.78		2.31

		1982		1		5		31.34		2.63

		1982		1		6		29.77		2.65

		1982		1		7		28.68		2.69

		1982		1		8		13.19		2.79

		1982		1		9		27.95		2.64

		1982		1		10		30.25		2.58

		1982		1		11		32.55		2.62

		1982		1		12		32.79		2.62

		1982		1		13		35.21		2.52

		1982		1		14		30.13		2.57

		1982		2		1		19		2.15

		1982		2		2		29.28		1.96

		1982		2		3		34.97		2.1

		1982		2		4		32.55		2.56

		1982		2		5		38.96		2.37

		1982		2		6		26.62		2.77

		1982		2		7		27.71		2.79

		1982		2		8		17.3		3.59

		1982		2		9		26.98		2.78

		1982		2		10		37.03		2.66

		1982		2		11		35.57		2.53

		1982		2		12		27.83		2.73

		1982		2		13		31.1		2.57

		1982		2		14		33.52		2.54

		1982		3		1		17.3		2.57

		1982		3		2		28.92		2.02

		1982		3		3		34.73		2.25

		1982		3		4		33.88		2.37

		1982		3		5		26.14		2.64

		1982		3		6		34.73		2.5

		1982		3		7		26.38		2.75

		1982		3		8		18.88		2.88

		1982		3		9		20.57		2.86

		1982		3		10		34.12		2.57

		1982		3		11		34.24		2.67

		1982		3		12		21.66		2.89

		1982		3		13		32.91		2.82

		1982		3		14		32.67		2.8

		1982		4		1		17.18		2.83

		1982		4		2		28.56		2.31

		1982		4		3		36.9		2.49

		1982		4		4		28.07		2.7

		1982		4		5		34.48		2.73

		1982		4		6		27.83		2.67

		1982		4		7		28.43		2.84

		1982		4		8		18.15		2.91

		1982		4		9		29.16		2.68

		1982		4		10		33.88		2.73

		1982		4		11		35.21		2.71

		1982		4		12		30.85		2.75

		1982		4		13		33.27		2.7

		1982		4		14		25.65		2.92

		1983		1		1		34		1.694

		1983		1		2		35.57		1.8194

		1983		1		3		45.86		1.7448

		1983		1		4		40.17		1.7753

		1983		1		5		49.73		2.0057

		1983		1		6		52.27		2.1548

		1983		1		7		36.66		2.4123

		1983		1		8		42.35		2.3445

		1983		1		9		37.63		2.087

		1983		1		10		49		1.9752

		1983		1		11		41.87		2.0972

		1983		1		12		54.69		2.0531

		1983		1		13		36.42		2.1582

		1983		1		14		48.52		2.1311

		1983		2		1		34.48		1.9278

		1983		2		2		42.35		1.6974

		1983		2		3		45.01		1.982

		1983		2		4		52.15		1.8024

		1983		2		5		54.09		2.1615

		1983		2		6		45.13		2.3479

		1983		2		7		34.36		2.4224

		1983		2		8		44.89		2.2666

		1983		2		9		46.71		2.2564

		1983		2		10		52.76		2.087

		1983		2		11		53.24		1.9718

		1983		2		12		47.19		2.1311

		1983		2		13		31.46		2.3716

		1983		2		14		43.56		2.27

		1983		3		1		44.77		1.9617

		1983		3		2		37.27		1.7347

		1983		3		3		50.46		1.7923

		1983		3		4		60.14		1.9379

		1983		3		5		51.79		2.1107

		1983		3		6		45.37		2.2429

		1983		3		7		33.64		2.6528

		1983		3		8		50.34		2.2767

		1983		3		9		50.7		2.1175

		1983		3		10		51.67		2.1209

		1983		3		11		53.24		1.9684

		1983		3		12		49.37		2.0938

		1983		3		13		31.1		2.3479

		1983		3		14		52.03		2.0599

		1983		4		1		40.05		1.9583

		1983		4		2		38.96		1.9989

		1983		4		3		51.06		1.9413

		1983		4		4		53.72		1.9718

		1983		4		5		48.64		2.1175

		1983		4		6		47.67		2.3072

		1983		4		7		45.01		2.4529

		1983		4		8		39.93		2.2022

		1983		4		9		50.21		2.3038

		1983		4		10		49.49		2.2225

		1983		4		11		46.1		2.1344

		1983		4		12		47.92		2.2429

		1983		4		13		33.88		2.375

		1983		4		14		43.56		2.3953

		1984		1		1		29.77		2.16

		1984		1		2		31.1		2.2

		1984		1		3		45.13		2.03

		1984		1		4		36.54		1.89

		1984		1		5		45.5		2.31

		1984		1		6		42.35		2.33

		1984		1		7		42.23		2.41

		1984		1		8		31.1		2.42

		1984		1		9		40.9		2.18

		1984		1		10		38.6		2.09

		1984		1		11		60.38		2.54

		1984		1		12		43.56		2.4

		1984		1		13		40.41		1.91

		1984		1		14		37.99		2.28

		1984		2		1		28.56		2.3

		1984		2		2		36.9		1.94

		1984		2		3		40.66		1.93

		1984		2		4		42.71		2.26

		1984		2		5		47.79		2.16

		1984		2		6		39.93		2.58

		1984		2		7		42.95		2.51

		1984		2		8		39.93		2.21

		1984		2		9		34.48		2.47

		1984		2		10		49.61		2.41

		1984		2		11		46.34		2.24

		1984		2		12		43.08		2.25

		1984		2		13		41.62		2.33

		1984		2		14		38.72		2.41

		1984		3		1		37.51		2.24

		1984		3		2		30.37		1.81

		1984		3		3		43.44		1.97

		1984		3		4		42.83		2.4

		1984		3		5		37.63		2.48

		1984		3		6		46.34		2.31

		1984		3		7		39.32		2.65

		1984		3		8		39.32		2.37

		1984		3		9		41.14		2.23

		1984		3		10		41.5		2.19

		1984		3		11		48.16		2.15

		1984		3		12		43.2		2.33

		1984		3		13		37.39		2.44

		1984		3		14		44.77		2.34

		1984		4		1		35.94		2.16

		1984		4		2		35.09		2.03

		1984		4		3		45.62		2.05

		1984		4		4		48.16		2.19

		1984		4		5		47.55		2.03

		1984		4		6		40.29		2.55

		1984		4		7		36.9		2.5

		1984		4		8		36.54		2.47

		1984		4		9		48.52		2.37

		1984		4		10		40.9		2.27

		1984		4		11		47.79		2.22

		1984		4		12		43.8		2.23

		1984		4		13		33.27		2.19

		1984		4		14		46.46		2.46

		1985		1		1		20.57		0.93

		1985		1		2		19.84		1.91

		1985		1		3		28.56		1.6

		1985		1		4		32.55		1.75

		1985		1		5		37.51		2.04

		1985		1		6		36.66		2.23

		1985		1		7		32.55		2.88

		1985		1		8		29.4		2.59

		1985		1		9		35.45		2.14

		1985		1		10		36.54		2.12

		1985		1		11		35.94		2.18

		1985		1		12		37.63		2.33

		1985		1		13		34.73		2.53

		1985		1		14		32.06		2.25

		1985		2		1		19.6		1.86

		1985		2		2		20.81		1.86

		1985		2		3		28.19		1.76

		1985		2		4		37.15		1.88

		1985		2		5		33.76		2.1

		1985		2		6		30.85		2.47

		1985		2		7		28.68		2.43

		1985		2		8		30.73		2.65

		1985		2		9		31.94		2.53

		1985		2		10		36.54		2.14

		1985		2		11		38.72		1.9

		1985		2		12		33.4		2.49

		1985		2		13		25.41		1.55

		1985		2		14		37.75		2.38

		1985		3		1		26.5		1.85

		1985		3		2		21.66		1.74

		1985		3		3		31.82		1.54

		1985		3		4		33.64		2.47

		1985		3		5		37.75		2.18

		1985		3		6		35.82		2.47

		1985		3		7		31.46		2.71

		1985		3		8		32.43		2.61

		1985		3		9		35.09		2.21

		1985		3		10		35.45		2.23

		1985		3		11		31.82		2.56

		1985		3		12		36.54		2.32

		1985		3		13		27.83		2.6

		1985		3		14		37.15		2.36

		1985		4		1		24.56		1.95

		1985		4		2		19.36		2.14

		1985		4		3		33.4		2.01

		1985		4		4		33.88		2.57

		1985		4		5		29.64		2.8

		1985		4		6		30.25		2.58

		1985		4		7		28.19		2.65

		1985		4		8		30.13		2.58

		1985		4		9		37.63		2.13

		1985		4		10		32.55		2.49

		1985		4		11		32.79		2.38

		1985		4		12		35.21		2.06

		1985		4		13		23.47		2.84

		1985		4		14		33.27		2.58

		1986		1		1		38.11		.

		1986		1		2		38.6		.

		1986		1		3		44.41		.

		1986		1		4		39.81		.

		1986		1		5		47.07		.

		1986		1		6		43.8		.

		1986		1		7		48.16		.

		1986		1		8		38.84		.

		1986		1		9		44.29		.

		1986		1		10		45.13		.

		1986		1		11		42.95		.

		1986		1		12		47.31		.

		1986		1		13		44.29		.

		1986		1		14		43.56		.

		1986		2		1		38.6		.

		1986		2		2		41.5		.

		1986		2		3		40.53		.

		1986		2		4		44.29		.

		1986		2		5		42.83		.

		1986		2		6		45.74		.

		1986		2		7		45.98		.

		1986		2		8		41.62		.

		1986		2		9		45.37		.

		1986		2		10		47.67		.

		1986		2		11		50.09		.

		1986		2		12		45.62		.

		1986		2		13		45.5		.

		1986		2		14		46.34		.

		1986		3		1		36.3		.

		1986		3		2		38.96		.

		1986		3		3		44.41		.

		1986		3		4		46.1		.

		1986		3		5		42.11		.

		1986		3		6		46.95		.

		1986		3		7		45.37		.

		1986		3		8		44.41		.

		1986		3		9		40.9		.

		1986		3		10		44.04		.

		1986		3		11		46.95		.

		1986		3		12		41.5		.

		1986		3		13		41.87		.

		1986		3		14		45.13		.

		1986		4		1		37.99		.

		1986		4		2		42.47		.

		1986		4		3		40.41		.

		1986		4		4		42.11		.

		1986		4		5		45.86		.

		1986		4		6		45.01		.

		1986		4		7		44.53		.

		1986		4		8		38.6		.

		1986		4		9		44.04		.

		1986		4		10		39.93		.

		1986		4		11		45.62		.

		1986		4		12		38.84		.

		1986		4		13		41.62		.

		1986		4		14		46.46		.

		1987		1		1		31.46		.

		1987		1		2		28.68		.

		1987		1		3		33.03		.

		1987		1		4		35.94		.

		1987		1		5		43.92		.

		1987		1		6		42.95		.

		1987		1		7		41.5		.

		1987		1		8		37.15		.

		1987		1		9		43.92		.

		1987		1		10		30.98		.

		1987		1		11		34.85		.

		1987		1		12		44.04		.

		1987		1		13		27.95		.

		1987		1		14		43.44		.

		1987		2		1		26.74		.

		1987		2		2		33.03		.

		1987		2		3		32.67		.

		1987		2		4		41.02		.

		1987		2		5		42.47		.

		1987		2		6		44.04		.

		1987		2		7		41.38		.

		1987		2		8		40.05		.

		1987		2		9		43.2		.

		1987		2		10		45.62		.

		1987		2		11		34		.

		1987		2		12		44.89		.

		1987		2		13		30.25		.

		1987		2		14		44.89		.

		1987		3		1		35.45		.

		1987		3		2		30.98		.

		1987		3		3		42.47		.

		1987		3		4		46.83		.

		1987		3		5		42.11		.

		1987		3		6		44.04		.

		1987		3		7		43.56		.

		1987		3		8		43.8		.

		1987		3		9		30.01		.

		1987		3		10		43.8		.

		1987		3		11		35.57		.

		1987		3		12		43.44		.

		1987		3		13		39.2		.

		1987		3		14		42.23		.

		1987		4		1		29.89		.

		1987		4		2		29.28		.

		1987		4		3		40.05		.

		1987		4		4		40.66		.

		1987		4		5		42.11		.

		1987		4		6		40.9		.

		1987		4		7		39.57		.

		1987		4		8		27.95		.

		1987		4		9		41.14		.

		1987		4		10		43.32		.

		1987		4		11		42.95		.

		1987		4		12		41.26		.

		1987		4		13		27.47		.

		1987		4		14		44.04		.

		1988		1		1		25.89		.

		1988		1		2		24.93		.

		1988		1		3		38.84		.

		1988		1		4		36.9		.

		1988		1		5		57.11		.

		1988		1		6		57.47		.

		1988		1		7		69.21		.

		1988		1		8		60.86		.

		1988		1		9		62.68		.

		1988		1		10		59.29		.

		1988		1		11		65.22		.

		1988		1		12		65.94		.

		1988		1		13		71.39		.

		1988		1		14		63.4		.

		1988		2		1		24.08		.

		1988		2		2		26.01		.

		1988		2		3		33.76		.

		1988		2		4		44.29		.

		1988		2		5		47.43		.

		1988		2		6		70.18		.

		1988		2		7		60.98		.

		1988		2		8		62.92		.

		1988		2		9		65.34		.

		1988		2		10		56.75		.

		1988		2		11		57.11		.

		1988		2		12		70.66		.

		1988		2		13		68.49		.

		1988		2		14		69.82		.

		1988		3		1		29.64		.

		1988		3		2		27.1		.

		1988		3		3		45.37		.

		1988		3		4		65.7		.

		1988		3		5		61.23		.

		1988		3		6		67.76		.

		1988		3		7		60.38		.

		1988		3		8		66.43		.

		1988		3		9		50.34		.

		1988		3		10		65.58		.

		1988		3		11		67.03		.

		1988		3		12		56.26		.

		1988		3		13		67.52		.

		1988		3		14		54.81		.

		1988		4		1		32.31		.

		1988		4		2		30.25		.

		1988		4		3		45.86		.

		1988		4		4		45.01		.

		1988		4		5		63.4		.

		1988		4		6		64.86		.

		1988		4		7		62.07		.

		1988		4		8		61.47		.

		1988		4		9		63.28		.

		1988		4		10		55.78		.

		1988		4		11		54.69		.

		1988		4		12		58.93		.

		1988		4		13		64.61		.

		1988		4		14		68		.

		1989		1		1		14.28		.

		1989		1		2		20.33		.

		1989		1		3		28.92		.

		1989		1		4		34.85		.

		1989		1		5		39.32		.

		1989		1		6		41.62		.

		1989		1		7		40.05		.

		1989		1		8		44.89		.

		1989		1		9		41.87		.

		1989		1		10		37.63		.

		1989		1		11		39.45		.

		1989		1		12		37.51		.

		1989		1		13		36.06		.

		1989		1		14		42.83		.

		1989		2		1		15.37		.

		1989		2		2		15.85		.

		1989		2		3		30.98		.

		1989		2		4		37.99		.

		1989		2		5		38.72		.

		1989		2		6		47.55		.

		1989		2		7		45.62		.

		1989		2		8		37.63		.

		1989		2		9		44.41		.

		1989		2		10		43.2		.

		1989		2		11		32.19		.

		1989		2		12		41.87		.

		1989		2		13		42.35		.

		1989		2		14		49		.

		1989		3		1		18.39		.

		1989		3		2		16.09		.

		1989		3		3		37.75		.

		1989		3		4		42.11		.

		1989		3		5		37.27		.

		1989		3		6		43.8		.

		1989		3		7		37.99		.

		1989		3		8		47.67		.

		1989		3		9		39.32		.

		1989		3		10		47.19		.

		1989		3		11		40.41		.

		1989		3		12		38.96		.

		1989		3		13		37.63		.

		1989		3		14		43.2		.

		1989		4		1		21.3		.

		1989		4		2		20.09		.

		1989		4		3		41.26		.

		1989		4		4		35.09		.

		1989		4		5		42.83		.

		1989		4		6		36.78		.

		1989		4		7		37.63		.

		1989		4		8		39.81		.

		1989		4		9		39.32		.

		1989		4		10		34.85		.

		1989		4		11		39.32		.

		1989		4		12		36.42		.

		1989		4		13		33.64		.

		1989		4		14		48.4		.

		1990		1		1		25.05		.

		1990		1		2		23.11		.

		1990		1		3		36.3		.

		1990		1		4		38.96		.

		1990		1		5		45.13		.

		1990		1		6		46.83		.

		1990		1		7		38.96		.

		1990		1		8		48.76		.

		1990		1		9		52.51		.

		1990		1		10		50.82		.

		1990		1		11		45.01		.

		1990		1		12		51.18		.

		1990		1		13		28.19		.

		1990		1		14		52.27		.

		1990		2		1		22.75		.

		1990		2		2		25.89		.

		1990		2		3		35.45		.

		1990		2		4		47.43		.

		1990		2		5		51.42		.

		1990		2		6		49.97		.

		1990		2		7		43.32		.

		1990		2		8		48.28		.

		1990		2		9		49.73		.

		1990		2		10		54.33		.

		1990		2		11		45.5		.

		1990		2		12		44.89		.

		1990		2		13		34.97		.

		1990		2		14		51.18		.

		1990		3		1		31.1		.

		1990		3		2		26.38		.

		1990		3		3		47.79		.

		1990		3		4		53.97		.

		1990		3		5		52.88		.

		1990		3		6		49.13		.

		1990		3		7		47.19		.

		1990		3		8		55.9		.

		1990		3		9		55.66		.

		1990		3		10		54.45		.

		1990		3		11		54.33		.

		1990		3		12		57.84		.

		1990		3		13		35.94		.

		1990		3		14		56.02		.

		1990		4		1		30.61		.

		1990		4		2		30.37		.

		1990		4		3		47.79		.

		1990		4		4		53.48		.

		1990		4		5		47.67		.

		1990		4		6		47.19		.

		1990		4		7		45.98		.

		1990		4		8		50.7		.

		1990		4		9		45.5		.

		1990		4		10		55.9		.

		1990		4		11		49.85		.

		1990		4		12		54.81		.

		1990		4		13		34.85		.

		1990		4		14		53.84		.

		1991		1		1		17.67		2.298986

		1991		1		2		18.15		2.282002

		1991		1		3		22.51		2.18101

		1991		1		4		21.42		2.098207

		1991		1		5		24.2		2.789455

		1991		1		6		21.78		2.741242

		1991		1		7		23.59		2.976011

		1991		1		8		27.59		2.872757

		1991		1		9		23.11		2.742974

		1991		1		10		22.51		2.590568

		1991		1		11		27.59		2.743479

		1991		1		12		23.59		2.802719

		1991		1		13		22.38		3.059783

		1991		1		14		23.72		2.619254

		1991		2		1		18.75		2.398059

		1991		2		2		22.99		2.027619

		1991		2		3		22.02		2.115437

		1991		2		4		27.1		2.335947

		1991		2		5		31.7		2.523573

		1991		2		6		31.22		2.993308

		1991		2		7		33.03		2.828135

		1991		2		8		25.05		2.830535

		1991		2		9		30.49		2.687418

		1991		2		10		31.82		2.444005

		1991		2		11		28.19		2.583831

		1991		2		12		31.1		2.790951

		1991		2		13		30.25		2.942134

		1991		2		14		31.58		2.794333

		1991		3		1		28.8		2.14729

		1991		3		2		24.8		2.102074

		1991		3		3		31.1		2.174252

		1991		3		4		31.58		2.621692

		1991		3		5		30.01		2.672452

		1991		3		6		32.67		2.978103

		1991		3		7		29.52		2.867277

		1991		3		8		32.67		2.840906

		1991		3		9		28.92		2.598679

		1991		3		10		33.27		2.580341

		1991		3		11		32.31		2.9014

		1991		3		12		30.61		2.533423

		1991		3		13		26.26		3.3025

		1991		3		14		33.4		2.388522

		1991		4		1		28.43		2.134675

		1991		4		2		24.68		2.177831

		1991		4		3		33.15		2.267409

		1991		4		4		32.43		2.489169

		1991		4		5		30.01		2.91991

		1991		4		6		25.65		3.161215

		1991		4		7		31.82		3.084813

		1991		4		8		33.76		2.763088

		1991		4		9		33.88		2.623079

		1991		4		10		29.52		2.559932

		1991		4		11		33.27		2.382953

		1991		4		12		33.76		2.42413

		1991		4		13		26.86		2.918357

		1991		4		14		36.18		2.584462

		1992		1		1		17.1699		.

		1992		1		2		22.8811		.

		1992		1		3		23.2078		.

		1992		1		4		28.5802		.

		1992		1		5		38.3328		.

		1992		1		6		38.236		.

		1992		1		7		41.4062		.

		1992		1		8		45.6775		.

		1992		1		9		37.1228		.

		1992		1		10		36.1911		.

		1992		1		11		41.8902		.

		1992		1		12		42.0596		.

		1992		1		13		40.8254		.

		1992		1		14		36.0459		.

		1992		2		1		16.8795		.

		1992		2		2		14.8951		.

		1992		2		3		24.2726		.

		1992		2		4		35.3925		.

		1992		2		5		33.7348		.

		1992		2		6		43.1002		.

		1992		2		7		34.5455		.

		1992		2		8		41.019		.

		1992		2		9		41.5756		.

		1992		2		10		38.7442		.

		1992		2		11		37.6068		.

		1992		2		12		45.1572		.

		1992		2		13		38.9136		.

		1992		2		14		43.4632		.

		1992		3		1		24.3936		.

		1992		3		2		14.6652		.

		1992		3		3		30.1653		.

		1992		3		4		37.7036		.

		1992		3		5		38.4538		.

		1992		3		6		43.9956		.

		1992		3		7		41.14		.

		1992		3		8		40.3656		.

		1992		3		9		35.9975		.

		1992		3		10		40.172		.

		1992		3		11		43.1244		.

		1992		3		12		36.905		.

		1992		3		13		34.9206		.

		1992		3		14		39.325		.

		1992		4		1		22.2035		.

		1992		4		2		19.118		.

		1992		4		3		33.275		.

		1992		4		4		36.4452		.

		1992		4		5		42.4468		.

		1992		4		6		41.382		.

		1992		4		7		37.8972		.

		1992		4		8		43.2696		.

		1992		4		9		41.7934		.

		1992		4		10		34.7875		.

		1992		4		11		39.204		.

		1992		4		12		40.172		.

		1992		4		13		35.6466		.

		1992		4		14		46.1736		.

		1993		1		1		18.0048		.

		1993		1		2		14.4474		1.869921

		1993		1		3		18.9607		1.894619

		1993		1		4		23.8612		1.834658

		1993		1		5		35.3804		1.976778

		1993		1		6		35.2231		1.989695

		1993		1		7		36.8566		2.597749

		1993		1		8		34.8964		.

		1993		1		9		33.0451		.

		1993		1		10		32.1134		.

		1993		1		11		35.0416		.

		1993		1		12		38.5748		.

		1993		1		13		36.4452		.

		1993		1		14		29.7539		.

		1993		2		1		14.036		.

		1993		2		2		15.2823		1.922952

		1993		2		3		17.7991		1.782381

		1993		2		4		30.8671		1.860129

		1993		2		5		29.4877		1.775204

		1993		2		6		49.0292		2.144047

		1993		2		7		33.9042		2.486415

		1993		2		8		38.1634		.

		1993		2		9		40.898		.

		1993		2		10		34.0978		.

		1993		2		11		32.6095		.

		1993		2		12		38.8894		.

		1993		2		13		33.396		.

		1993		2		14		43.076		.

		1993		3		1		24.563		.

		1993		3		2		17.3272		1.862997

		1993		3		3		28.6165		1.874515

		1993		3		4		34.7149		1.946578

		1993		3		5		37.4616		1.867348

		1993		3		6		43.5116		2.124028

		1993		3		7		35.816		2.246532

		1993		3		8		44.0682		.

		1993		3		9		33.8437		.

		1993		3		10		37.4616		.

		1993		3		11		36.0459		.

		1993		3		12		32.9483		.

		1993		3		13		38.3086		.

		1993		3		14		35.5014		.

		1993		4		1		20.8846		.

		1993		4		2		21.5501		2.067983

		1993		4		3		32.3796		1.825966

		1993		4		4		37.0018		1.879886

		1993		4		5		45.859		2.152999

		1993		4		6		46.343		2.05741

		1993		4		7		38.6958		2.486749

		1993		4		8		38.236		.

		1993		4		9		36.8324		.

		1993		4		10		38.3328		.

		1993		4		11		32.1618		.

		1993		4		12		35.8765		.

		1993		4		13		36.1548		.

		1993		4		14		40.0026		.

		1994		1		1		9.5469		.

		1994		1		2		11.5071		.

		1994		1		3		13.5157		.

		1994		1		4		15.2944		.

		1994		1		5		33.0451		.

		1994		1		6		26.0513		.

		1994		1		7		41.745		.

		1994		1		8		34.3035		.

		1994		1		9		29.0642		.

		1994		1		10		29.4272		.

		1994		1		11		30.2742		.

		1994		1		12		33.3839		.

		1994		1		13		32.2586		.

		1994		1		14		25.8335		.

		1994		2		1		8.7967		.

		1994		2		2		10.1882		.

		1994		2		3		13.7577		.

		1994		2		4		20.6305		.

		1994		2		5		27.8542		.

		1994		2		6		38.9983		.

		1994		2		7		51.2556		.

		1994		2		8		28.5802		.

		1994		2		9		33.7227		.

		1994		2		10		27.7937		.

		1994		2		11		30.7461		.

		1994		2		12		39.4581		.

		1994		2		13		42.4952		.

		1994		2		14		42.0838		.

		1994		3		1		12.2331		.

		1994		3		2		10.4181		.

		1994		3		3		18.9244		.

		1994		3		4		31.0365		.

		1994		3		5		32.1255		.

		1994		3		6		39.5912		.

		1994		3		7		40.7528		.

		1994		3		8		37.6068		.

		1994		3		9		26.5353		.

		1994		3		10		33.759		.

		1994		3		11		36.9776		.

		1994		3		12		28.435		.

		1994		3		13		41.624		.

		1994		3		14		29.2699		.

		1994		4		1		12.8744		.

		1994		4		2		12.2573		.

		1994		4		3		21.6106		.

		1994		4		4		23.3167		.

		1994		4		5		38.9862		.

		1994		4		6		40.9948		.

		1994		4		7		47.5046		.

		1994		4		8		35.9733		.

		1994		4		9		34.5213		.

		1994		4		10		31.3995		.

		1994		4		11		33.154		.

		1994		4		12		32.1376		.

		1994		4		13		39.567		.

		1994		4		14		35.0174		.

		1995		1		1		26.5950135		.

		1995		1		2		29.36143375		.

		1995		1		3		28.747488		.

		1995		1		4		27.9186765		.

		1995		1		5		40.168128		.

		1995		1		6		36.6636105		.

		1995		1		7		46.533623125		.

		1995		1		8		30.66700725		.

		1995		1		9		38.602861		.

		1995		1		10		38.02436		.

		1995		1		11		38.524695		.

		1995		1		12		39.771125625		.

		1995		1		13		40.2721275		.

		1995		1		14		38.81356875		.

		1995		2		1		23.36517425		.

		1995		2		2		28.2801255		.

		1995		2		3		27.667068		.

		1995		2		4		34.687354625		.

		1995		2		5		35.703415		.

		1995		2		6		46.478245		.

		1995		2		7		45.1988625		.

		1995		2		8		34.25694525		.

		1995		2		9		42.399336375		.

		1995		2		10		44.59719		.

		1995		2		11		40.732428		.

		1995		2		12		44.2636425		.

		1995		2		13		44.605576125		.

		1995		2		14		45.0973875		.

		1995		3		1		29.7493625		.

		1995		3		2		28.9864575		.

		1995		3		3		41.5844715		.

		1995		3		4		47.438655		.

		1995		3		5		47.363064375		.

		1995		3		6		42.55225425		.

		1995		3		7		43.4700475		.

		1995		3		8		42.88509775		.

		1995		3		9		44.2687685		.

		1995		3		10		44.147379375		.

		1995		3		11		46.41508575		.

		1995		3		12		43.30715125		.

		1995		3		13		49.293035		.

		1995		3		14		42.736166		.

		1995		4		1		32.56162525		.

		1995		4		2		30.9172545		.

		1995		4		3		38.60858925		.

		1995		4		4		41.3986815		.

		1995		4		5		42.18905075		.

		1995		4		6		48.197023875		.

		1995		4		7		48.622794		.

		1995		4		8		36.24171925		.

		1995		4		9		42.594585		.

		1995		4		10		44.194205		.

		1995		4		11		38.970537375		.

		1995		4		12		45.26943575		.

		1995		4		13		43.91993375		.

		1995		4		14		42.97137075		.

		1996		1		1		17.9877567073		.

		1996		1		2		8.2659416159		3.053415

		1996		1		3		22.3650054878		2.47207

		1996		1		4		21.9460060976		2.668176

		1996		1		5		30.9360847561		2.762854

		1996		1		6		27.092195122		2.9528

		1996		1		7		34.8024036585		3.146002

		1996		1		8		17.2465948171		.

		1996		1		9		29.7702792683		.

		1996		1		10		31.7461760671		.

		1996		1		11		38.6712310976		.

		1996		1		12		36.4331737805		.

		1996		1		13		38.4455734756		.

		1996		1		14		28.7371864329		.

		1996		2		1		15.8477721037		.

		1996		2		2		20.5764557927		2.29067

		1996		2		3		21.9721243902		2.319055

		1996		2		4		20.0517658537		2.905353

		1996		2		5		32.6612754573		2.513707

		1996		2		6		39.5227317073		2.935251

		1996		2		7		39.4125221037		3.206109

		1996		2		8		13.4637585366		.

		1996		2		9		38.816652439		.

		1996		2		10		35.8089170732		.

		1996		2		11		35.0495314024		.

		1996		2		12		39.61464375		.

		1996		2		13		40.6656099085		.

		1996		2		14		37.5805157012		.

		1996		3		1		15.7626109756		.

		1996		3		2		20.2037721037		2.345181

		1996		3		3		26.6783603659		2.473941

		1996		3		4		34.9530634146		2.665406

		1996		3		5		26.6621655488		3.148458

		1996		3		6		36.9426280488		2.947123

		1996		3		7		40.0045920732		2.92363

		1996		3		8		39.8472182927		.

		1996		3		9		27.3530829268		.

		1996		3		10		40.8153658537		.

		1996		3		11		42.0581981707		.

		1996		3		12		25.88265625		.

		1996		3		13		24.298164939		.

		1996		3		14		17.393897561		.

		1996		4		1		21.2611202744		.

		1996		4		2		23.008445122		2.384592

		1996		4		3		24.3002676829		2.430384

		1996		4		4		32.2058469512		2.46465

		1996		4		5		15.9576496951		2.661035

		1996		4		6		35.9861378049		2.848205

		1996		4		7		40.8321140244		3.459711

		1996		4		8		35.3305243902		.

		1996		4		9		36.9469810976		.

		1996		4		10		32.8811597561		.

		1996		4		11		33.572814939		.

		1996		4		12		37.8420121951		.

		1996		4		13		34.7428259146		.

		1996		4		14		37.1292926829		.

		1997		1		1		20.7253079268		.

		1997		1		2		17.4688585366		2.443515

		1997		1		3		20.8951875		2.490977

		1997		1		4		19.0785643293		2.568757

		1997		1		5		36.4819057927		2.609418

		1997		1		6		28.7947536585		2.671903

		1997		1		7		55.9965128049		2.772307

		1997		1		8		44.6050083841		.

		1997		1		9		46.7619256098		.

		1997		1		10		36.8041051829		.

		1997		1		11		42.9878323171		.

		1997		1		12		38.8077987805		.

		1997		1		13		39.500154878		.

		1997		1		14		35.1919646341		.

		1997		2		1		16.7077390244		.

		1997		2		2		18.8522057927		2.584

		1997		2		3		22.226335061		2.501299

		1997		2		4		38.3088582317		2.445467

		1997		2		5		29.2989695122		2.497357

		1997		2		6		46.4261875		2.563264

		1997		2		7		63.7501596037		2.531143

		1997		2		8		40.294660061		.

		1997		2		9		48.6747032012		.

		1997		2		10		28.6915716463		.

		1997		2		11		28.4049713415		.

		1997		2		12		50.9747176829		.

		1997		2		13		64.0927408537		.

		1997		2		14		51.5319079268		.

		1997		3		1		27.0209969512		.

		1997		3		2		18.4670347561		2.450068

		1997		3		3		35.1727079268		2.428612

		1997		3		4		33.5292291159		2.55452

		1997		3		5		36.9203463415		2.807181

		1997		3		6		49.1404609756		2.442087

		1997		3		7		36.9993099085		2.376531

		1997		3		8		46.8477323171		.

		1997		3		9		36.3735591463		.

		1997		3		10		37.9928564024		.

		1997		3		11		45.4782004573		.

		1997		3		12		36.8487792683		.

		1997		3		13		57.1337652439		.

		1997		3		14		42.4585495427		.

		1997		4		1		20.4796926829		.

		1997		4		2		20.442802439		2.729404

		1997		4		3		34.0992756098		2.192496

		1997		4		4		25.74275		2.747582

		1997		4		5		48.4627134146		2.432992

		1997		4		6		52.1466653963		2.496401

		1997		4		7		55.9245768293		2.747763

		1997		4		8		41.174326372		.

		1997		4		9		37.5053518293		.

		1997		4		10		41.9291560976		.

		1997		4		11		33.7176829268		.

		1997		4		12		39.1259771341		.

		1997		4		13		48.2731897866		.

		1997		4		14		33.1015605183		.

		1998		1		1		24.9018368902		.

		1998		1		2		25.6580049628		2.474138

		1998		1		3		31.2129958644		2.344589

		1998		1		4		34.2282878412		2.228333

		1998		1		5		49.5149214227		2.454129

		1998		1		6		48.5431182796		2.204578

		1998		1		7		55.2136311001		2.527433

		1998		1		8		38.3806097561		.

		1998		1		9		45.1556875		.

		1998		1		10		48.9891371951		.

		1998		1		11		55.9949634146		.

		1998		1		12		49.664597561		.

		1998		1		13		61.9514466463		.

		1998		1		14		46.3055564024		.

		1998		2		1		22.3267134146		.

		1998		2		2		29.1737105045		2.239999

		1998		2		3		28.415483871		2.222164

		1998		2		4		37.7023589744		2.375611

		1998		2		5		50.5393680728		2.40237

		1998		2		6		56.2502878412		2.490715

		1998		2		7		55.365356493		2.68826

		1998		2		8		38.5621097561		.

		1998		2		9		50.4068292683		.

		1998		2		10		53.8722987805		.

		1998		2		11		51.5437865854		.

		1998		2		12		56.3719817073		.

		1998		2		13		57.7861692073		.

		1998		2		14		54.4330304878		.

		1998		3		1		19.5352286585		.

		1998		3		2		30.3314673284		2.307095

		1998		3		3		34.0537435897		2.190743

		1998		3		4		45.4055252275		2.287626

		1998		3		5		56.1596129032		2.373053

		1998		3		6		53.1301091811		2.532981

		1998		3		7		55.3201191067		2.409834

		1998		3		8		44.1598353659		.

		1998		3		9		49.7946356707		.

		1998		3		10		54.4084984756		.

		1998		3		11		56.3887667683		.

		1998		3		12		57.3377682927		.

		1998		3		13		59.891679878		.

		1998		3		14		42.649179878		.

		1998		4		1		26.1123902439		.

		1998		4		2		28.6919123242		2.296501

		1998		4		3		37.2239636063		2.148498

		1998		4		4		47.40617866		2.482404

		1998		4		5		52.7475930521		2.306948

		1998		4		6		55.8977965261		2.442486

		1998		4		7		59.1082497932		2.746377

		1998		4		8		42.3522134146		.

		1998		4		9		47.0184603659		.

		1998		4		10		53.954195122		.

		1998		4		11		54.6923689024		.

		1998		4		12		50.7148628049		.

		1998		4		13		56.0879268293		.

		1998		4		14		49.664597561		.
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		1971		1		2		34.0		.		1971		2		2		36		.		1971		3		2		37.6		.		1971		4		2		39.3		.		1971		0		36.7						1971		0		36.725				1971		36.7		35.7		35.5		35.2		35.4		37.4		36.0		100.6		0.6		5.6				1971		102.0		99.2		98.7		97.8		98.4		103.9		36.0				1971		36.0

		1972		1		2		28.3		.		1972		2		2		27.1		.		1972		3		2		27.83		.		1972		4		2		28.56		.		1972		0		28.0						1972		0		27.95				1972		28.0		27.6		25.4		25.0		23.0		21.8		25.1		70.2		-7.9		-5.2				1972		111.2		109.7		101.0		99.5		91.7		86.9		25.1				1972		25.1

		1974		1		2		18.2		.		1974		2		2		14.399		.		1974		3		2		15.851		.		1974		4		2		17.787		.		1974		0		16.5						1974		0		16.54675				1974		16.5		27.0		32.6		30.3		29.6		27.8		27.3		76.3		-2.2		-6.2				1974		60.6		99.0		119.3		110.9		108.5		101.7		27.3				1974		27.3

		1975		1		2		24.4		.		1975		2		2		26.136		.		1975		3		2		26.741		.		1975		4		2		30.129		.		1975		0		26.9						1975		0		26.862				1975		26.9		34.9		39.7		46.9		51.3		50.5		41.7		116.5		9.4		-1.4				1975		64.4		83.7		95.3		112.4		123.0		121.2		41.7				1975		41.7

		1976		1		2		19.2		.		1976		2		2		24.805		.		1976		3		2		24.2		.		1976		4		2		24.805		.		1976		0		23.3						1976		0		23.26225				1976		23.3		27.5		32.1		40.1		44.6		46.7		35.7		99.7		11.2		4.8				1976		65.1		77.0		89.8		112.3		124.9		130.9		35.7				1976		35.7

		1977		1		2		14.6		.		1977		2		2		16.819		.		1977		3		2		15.972		.		1977		4		2		20.449		.		1977		0		17.0						1977		0		16.97025				1977		17.0		26.9		28.1		28.7		29.5		28.8		26.5		74.0		2.6		-2.3				1977		64.0		101.4		106.1		108.4		111.3		108.8		26.5				1977		26.5

		1978		1		2		18.3		.		1978		2		2		21.296		.		1978		3		2		21.659		.		1978		4		2		21.659		.		1978		0		20.7						1978		0		20.72125				1978		20.7		26.3		33.6		39.7		44.3		38.6		33.9		94.6		11.7		-13.0				1978		61.2		77.6		99.3		117.2		130.9		113.9		33.9				1978		33.9

		1979		1		2		25.5		1.8		1979		2		2		41.68		1.73		1979		3		2		42.04		1.83		1979		4		2		41.5		1.94		1979		0		37.7						1979		0		37.675				1979		37.7		44.7		35.8		38.4		42.2		39.6		39.7		110.9		10.0		-6.2				1979		94.9		112.5		90.2		96.6		106.2		99.7		39.7				1979		39.7

		1980		1		2		20.6		1.86		1980		2		2		22.63		1.77		1980		3		2		22.87		2.11		1980		4		2		17.3		1.98		1980		0		20.8						1980		0		20.8425				1980		20.8		28.4		37.4		52.3		60.7		55.3		42.5		118.7		16.1		-8.9				1980		49.0		66.8		88.0		123.1		142.9		130.1		42.5				1980		42.5

		1981		1		2		19.6		2		1981		2		2		20.33		1.9		1981		3		2		21.42		2.4		1981		4		2		16.82		1.8		1981		0		19.5						1981		0		19.5425				1981		19.5		31.7		32.3		34.9		37.5		38.8		32.5		90.7		7.5		3.3				1981		60.2		97.7		99.4		107.5		115.7		119.5		32.5				1981		32.5

		1982		1		2		23.2		2.21		1982		2		2		29.28		1.96		1982		3		2		28.92		2.02		1982		4		2		28.56		2.31		1982		0		27.5						1982		0		27.4975				1982		27.5		36.1		32.8		32.7		29.7		27.8		31.1		86.9		-9.1		-6.5				1982		88.4		115.9		105.5		105.2		95.6		89.4		31.1				1982		31.1

		1983		1		2		35.6		1.8194		1983		2		2		42.35		1.6974		1983		3		2		37.27		1.7347		1983		4		2		38.96		1.9989		1983		0		38.5						1983		0		38.5375				1983		38.5		48.1		51.5		51.1		47.6		37.4		45.7		127.7		-6.8		-21.4				1983		84.3		105.2		112.8		111.7		104.2		81.9		45.7				1983		45.7

		1984		1		2		31.1		2.2		1984		2		2		36.9		1.94		1984		3		2		30.37		1.81		1984		4		2		35.09		2.03		1984		0		33.4						1984		0		33.365				1984		33.4		43.7		42.6		44.6		42.2		40.4		41.1		114.9		-5.4		-4.4				1984		81.1		106.3		103.5		108.5		102.6		98.1		41.1				1984		41.1

		1985		1		2		19.8		1.91		1985		2		2		20.81		1.86		1985		3		2		21.66		1.74		1985		4		2		19.36		2.14		1985		0		20.4						1985		0		20.4175				1985		20.4		30.5		34.3		34.7		33.4		30.2		30.6		85.4		-3.7		-9.5				1985		66.8		99.7		112.2		113.3		109.2		98.8		30.6				1985		30.6

		1986		1		2		38.6		.		1986		2		2		41.5		.		1986		3		2		38.96		.		1986		4		2		42.47		.		1986		0		40.4						1986		0		40.3825				1986		40.4		42.4		43.1		44.5		45.4		46.0		43.6		121.9		2.0		1.4				1986		92.6		97.3		98.7		101.9		104.0		105.5		43.6				1986		43.6

		1987		1		2		28.7		.		1987		2		2		33.03		.		1987		3		2		30.98		.		1987		4		2		29.28		.		1987		0		30.5						1987		0		30.4925				1987		30.5		37.1		41.1		42.7		43.0		41.5		39.3		109.8		0.8		-3.4				1987		77.6		94.3		104.6		108.5		109.4		105.6		39.3				1987		39.3

		1988		1		2		24.9		.		1988		2		2		26.01		.		1988		3		2		27.1		.		1988		4		2		30.25		.		1988		0		27.1						1988		0		27.0725				1988		27.1		41.0		48.0		57.3		65.1		63.2		50.3		140.4		13.6		-2.9				1988		53.9		81.5		95.5		114.0		129.5		125.7		50.3				1988		50.3

		1989		1		2		20.3		.		1989		2		2		15.85		.		1989		3		2		16.09		.		1989		4		2		20.09		.		1989		0		18.1						1989		0		18.09				1989		18.1		34.7		37.5		39.5		42.4		40.3		35.4		99.0		7.3		-5.0				1989		51.0		98.0		105.8		111.6		119.8		113.8		35.4				1989		35.4

		1990		1		2		23.1		.		1990		2		2		25.89		.		1990		3		2		26.38		.		1990		4		2		30.37		.		1990		0		26.4						1990		0		26.4375				1990		26.4		41.8		48.5		49.3		48.3		43.9		43.0		120.2		-2.0		-9.1				1990		61.4		97.2		112.6		114.5		112.2		101.9		43.0				1990		43.0

		1991		1		2		18.2		2.282002		1991		2		2		22.99		2.027619		1991		3		2		24.8		2.102074		1991		4		2		24.68		2.177831		1991		0		22.7						1991		0		22.655				1991		22.7		27.2		28.1		29.0		27.8		29.5		27.4		76.5		-4.0		6.0				1991		82.7		99.3		102.7		105.8		101.6		107.7		27.4				1991		27.4

		1992		1		2		22.9		.		1992		2		2		14.8951		.		1992		3		2		14.6652		.		1992		4		2		19.118		.		1992		0		17.9						1992		0		17.88985				1992		17.9		27.7		34.5		38.2		41.7		38.7		33.1		92.6		9.0		-7.0				1992		54.0		83.7		104.2		115.4		125.8		116.9		33.1				1992		33.1

		1993		1		2		14.4		1.869921		1993		2		2		15.2823		1.922952		1993		3		2		17.3272		1.862997		1993		4		2		21.5501		2.067983		1993		0		17.2						1993		0		17.15175				1993		17.2		24.4		31.6		37.0		43.5		36.3		31.7		88.5		17.5		-16.6				1993		54.1		77.1		99.8		116.9		137.4		114.6		31.7				1993		31.7

		1994		1		2		11.5		.		1994		2		2		10.1882		.		1994		3		2		10.4181		.		1994		4		2		12.2573		.		1994		0		11.1						1994		0		11.092675				1994		11.1		17.0		22.6		33.0		36.4		45.3		27.6		77.0		10.3		24.5				1994		40.3		61.5		81.9		119.8		132.1		164.4		27.6				1994		27.6

		1995		1		2		29.4		.		1995		2		2		28.2801255		.		1995		3		2		28.9864575		.		1995		4		2		30.9172545		.		1995		0		29.4						1995		0		29.3863178125				1995		29.4		34.2		37.9		41.4		43.5		46.0		38.7		108.1		5.1		5.7				1995		75.9		88.3		97.8		106.9		112.3		118.8		38.7				1995		38.7

		1996		1		2		8.3		3.053415		1996		2		2		20.5764557927		2.29067		1996		3		2		20.2037721037		2.345181		1996		4		2		23.008445122		2.384592		1996		0		18.0						1996		0		18.0136536585				1996		18.0		23.8		27.3		26.6		34.9		38.8		28.2		78.8		31.4		11.1				1996		63.8		84.4		96.7		94.1		123.6		137.3		28.2				1996		28.2

		1997		1		2		17.5		2.443515		1997		2		2		18.8522057927		2.584		1997		3		2		18.4670347561		2.450068		1997		4		2		20.442802439		2.729404		1997		0		18.8						1997		0		18.8077253811				1997		18.8		28.1		29.2		37.8		44.1		53.2		35.2		98.3		16.8		20.5				1997		53.4		79.8		82.9		107.4		125.4		151.1		35.2				1997		35.2

		1998		1		2		25.7		2.474138		1998		2		2		29.1737105045		2.239999		1998		3		2		30.3314673284		2.307095		1998		4		2		28.6919123242		2.296501		1998		0		28.5						1998		0		28.46377378				1998		28.5		32.7		41.2		52.2		53.5		56.3		44.1		123.1		2.3		5.2				1998		64.6		74.3		93.5		118.6		121.3		127.7		44.1				1998		44.1

		1971		1		3		37.8		.		1971		2		3		33.3		.		1971		3		3		36.6		.		1971		4		3		35.1		.		1971		20		35.7						1971		20		35.7				Average		24.9		32.6		35.7		39.4		41.5		40.7		35.8														69.6		438.5		429.8		421.7		414.2		407.0		363.5

		1972		1		3		31.0		.		1972		2		3		28.43		.		1972		3		3		27.83		.		1972		4		3		22.99		.		1972		20		27.6						1972		20		27.5575				lb N/bu		0		0.6128631345		1.1200097144		1.5239553203		1.9272849204		2.4544074641

		1974		1		3		27.2		.		1974		2		3		23.716		.		1974		3		3		24.079		.		1974		4		3		33.154		.		1974		20		27.0						1974		20		27.0435

		1975		1		3		33.0		.		1975		2		3		31.46		.		1975		3		3		34.122		.		1975		4		3		40.898		.		1975		20		34.9						1975		20		34.87825				N Rage		0		20		40		60		80		100

		1976		1		3		24.8		.		1976		2		3		25.289		.		1976		3		3		29.887		.		1976		4		3		30.008		.		1976		20		27.5						1976		20		27.49725				AveYld		24.9		32.6		35.7		39.4		41.5		40.7

		1977		1		3		27.0		.		1977		2		3		23.837		.		1977		3		3		28.677		.		1977		4		3		27.951		.		1977		20		26.9						1977		20		26.862

		1978		1		3		21.5		.		1978		2		3		24.684		.		1978		3		3		27.467		.		1978		4		3		31.46		.		1978		20		26.3						1978		20		26.28725

		1979		1		3		43.7		2.27		1979		2		3		45.5		1.73		1979		3		3		43.13		1.94		1979		4		3		46.41		2.01		1979		20		44.7						1979		20		44.68

		1980		1		3		25.8		1.77		1980		2		3		27.47		1.85		1980		3		3		27.95		1.88		1980		4		3		32.43		2.03		1980		20		28.4						1980		20		28.405

		1981		1		3		32.3		1.9		1981		2		3		28.68		1.8		1981		3		3		33.52		1.9		1981		4		3		32.31		1.9		1981		20		31.7						1981		20		31.705

		1982		1		3		37.6		2.22		1982		2		3		34.97		2.1		1982		3		3		34.73		2.25		1982		4		3		36.9		2.49		1982		20		36.1						1982		20		36.0575

		1983		1		3		45.9		1.7448		1983		2		3		45.01		1.982		1983		3		3		50.46		1.7923		1983		4		3		51.06		1.9413		1983		20		48.1						1983		20		48.0975

		1984		1		3		45.1		2.03		1984		2		3		40.66		1.93		1984		3		3		43.44		1.97		1984		4		3		45.62		2.05		1984		20		43.7						1984		20		43.7125

		1985		1		3		28.6		1.6		1985		2		3		28.19		1.76		1985		3		3		31.82		1.54		1985		4		3		33.4		2.01		1985		20		30.5						1985		20		30.4925

		1986		1		3		44.4		.		1986		2		3		40.53		.		1986		3		3		44.41		.		1986		4		3		40.41		.		1986		20		42.4						1986		20		42.44

		1987		1		3		33.0		.		1987		2		3		32.67		.		1987		3		3		42.47		.		1987		4		3		40.05		.		1987		20		37.1						1987		20		37.055

		1988		1		3		38.8		.		1988		2		3		33.76		.		1988		3		3		45.37		.		1988		4		3		45.86		.		1988		20		41.0						1988		20		40.9575

		1989		1		3		28.9		.		1989		2		3		30.98		.		1989		3		3		37.75		.		1989		4		3		41.26		.		1989		20		34.7						1989		20		34.7275

		1990		1		3		36.3		.		1990		2		3		35.45		.		1990		3		3		47.79		.		1990		4		3		47.79		.		1990		20		41.8						1990		20		41.8325

		1991		1		3		22.5		2.18101		1991		2		3		22.02		2.115437		1991		3		3		31.1		2.174252		1991		4		3		33.15		2.267409		1991		20		27.2						1991		20		27.195

		1992		1		3		23.2		.		1992		2		3		24.2726		.		1992		3		3		30.1653		.		1992		4		3		33.275		.		1992		20		27.7						1992		20		27.730175

		1993		1		3		19.0		1.894619		1993		2		3		17.7991		1.782381		1993		3		3		28.6165		1.874515		1993		4		3		32.3796		1.825966		1993		20		24.4						1993		20		24.438975

		1994		1		3		13.5		.		1994		2		3		13.7577		.		1994		3		3		18.9244		.		1994		4		3		21.6106		.		1994		20		17.0						1994		20		16.9521

		1995		1		3		28.7		.		1995		2		3		27.667068		.		1995		3		3		41.5844715		.		1995		4		3		38.60858925		.		1995		20		34.2						1995		20		34.1519041875

		1996		1		3		22.4		2.47207		1996		2		3		21.9721243902		2.319055		1996		3		3		26.6783603659		2.473941		1996		4		3		24.3002676829		2.430384		1996		20		23.8						1996		20		23.8289394817

		1997		1		3		20.9		2.490977		1997		2		3		22.226335061		2.501299		1997		3		3		35.1727079268		2.428612		1997		4		3		34.0992756098		2.192496		1997		20		28.1						1997		20		28.0983765244

		1998		1		3		31.2		2.344589		1998		2		3		28.415483871		2.222164		1998		3		3		34.0537435897		2.190743		1998		4		3		37.2239636063		2.148498		1998		20		32.7						1998		20		32.7265467328

		1971		1		4		27.8		.		1971		2		4		35.4		.		1971		3		4		39.3		.		1971		4		4		39.6		.		1971		40		35.5						1971		40		35.525

		1972		1		4		28.3		.		1972		2		4		26.01		.		1972		3		4		23.35		.		1972		4		4		23.84		.		1972		40		25.4						1972		40		25.3775

		1974		1		4		35.6		.		1974		2		4		30.613		.		1974		3		4		34.848		.		1974		4		4		29.403		.		1974		40		32.6						1974		40		32.6095

		1975		1		4		35.0		.		1975		2		4		43.318		.		1975		3		4		38.478		.		1975		4		4		42.108		.		1975		40		39.7						1975		40		39.71825

		1976		1		4		29.0		.		1976		2		4		32.065		.		1976		3		4		35.816		.		1976		4		4		31.339		.		1976		40		32.1						1976		40		32.065

		1977		1		4		26.9		.		1977		2		4		26.015		.		1977		3		4		30.25		.		1977		4		4		29.403		.		1977		40		28.1						1977		40		28.1325

		1978		1		4		30.7		.		1978		2		4		34.243		.		1978		3		4		34.485		.		1978		4		4		35.09		.		1978		40		33.6						1978		40		33.638

		1979		1		4		29.5		1.64		1979		2		4		47.32		1.91		1979		3		4		44.95		1.83		1979		4		4		21.48		1.82		1979		40		35.8						1979		40		35.8075

		1980		1		4		34.9		1.81		1980		2		4		41.26		2.34		1980		3		4		36.78		2.14		1980		4		4		36.78		1.58		1980		40		37.4						1980		40		37.4175

		1981		1		4		18.2		2		1981		2		4		39.93		2		1981		3		4		38.48		2.2		1981		4		4		32.55		2.3		1981		40		32.3						1981		40		32.2775

		1982		1		4		36.8		2.31		1982		2		4		32.55		2.56		1982		3		4		33.88		2.37		1982		4		4		28.07		2.7		1982		40		32.8						1982		40		32.82

		1983		1		4		40.2		1.7753		1983		2		4		52.15		1.8024		1983		3		4		60.14		1.9379		1983		4		4		53.72		1.9718		1983		40		51.5						1983		40		51.545

		1984		1		4		36.5		1.89		1984		2		4		42.71		2.26		1984		3		4		42.83		2.4		1984		4		4		48.16		2.19		1984		40		42.6						1984		40		42.56

		1985		1		4		32.6		1.75		1985		2		4		37.15		1.88		1985		3		4		33.64		2.47		1985		4		4		33.88		2.57		1985		40		34.3						1985		40		34.305

		1986		1		4		39.8		.		1986		2		4		44.29		.		1986		3		4		46.1		.		1986		4		4		42.11		.		1986		40		43.1						1986		40		43.0775

		1987		1		4		35.9		.		1987		2		4		41.02		.		1987		3		4		46.83		.		1987		4		4		40.66		.		1987		40		41.1						1987		40		41.1125

		1988		1		4		36.9		.		1988		2		4		44.29		.		1988		3		4		65.7		.		1988		4		4		45.01		.		1988		40		48.0						1988		40		47.975

		1989		1		4		34.9		.		1989		2		4		37.99		.		1989		3		4		42.11		.		1989		4		4		35.09		.		1989		40		37.5						1989		40		37.51

		1990		1		4		39.0		.		1990		2		4		47.43		.		1990		3		4		53.97		.		1990		4		4		53.48		.		1990		40		48.5						1990		40		48.46

		1991		1		4		21.4		2.098207		1991		2		4		27.1		2.335947		1991		3		4		31.58		2.621692		1991		4		4		32.43		2.489169		1991		40		28.1						1991		40		28.1325

		1992		1		4		28.6		.		1992		2		4		35.3925		.		1992		3		4		37.7036		.		1992		4		4		36.4452		.		1992		40		34.5						1992		40		34.530375

		1993		1		4		23.9		1.834658		1993		2		4		30.8671		1.860129		1993		3		4		34.7149		1.946578		1993		4		4		37.0018		1.879886		1993		40		31.6						1993		40		31.61125

		1994		1		4		15.3		.		1994		2		4		20.6305		.		1994		3		4		31.0365		.		1994		4		4		23.3167		.		1994		40		22.6						1994		40		22.569525

		1995		1		4		27.9		.		1995		2		4		34.687354625		.		1995		3		4		47.438655		.		1995		4		4		41.3986815		.		1995		40		37.9						1995		40		37.8608419063

		1996		1		4		21.9		2.668176		1996		2		4		20.0517658537		2.905353		1996		3		4		34.9530634146		2.665406		1996		4		4		32.2058469512		2.46465		1996		40		27.3						1996		40		27.2891705793

		1997		1		4		19.1		2.568757		1997		2		4		38.3088582317		2.445467		1997		3		4		33.5292291159		2.55452		1997		4		4		25.74275		2.747582		1997		40		29.2						1997		40		29.1648504192

		1998		1		4		34.2		2.228333		1998		2		4		37.7023589744		2.375611		1998		3		4		45.4055252275		2.287626		1998		4		4		47.40617866		2.482404		1998		40		41.2						1998		40		41.1855876758

		1971		1		5		35.8		.		1971		2		5		32.4		.		1971		3		5		37.6		.		1971		4		5		35.1		.		1971		60		35.2						1971		60		35.225

		1972		1		5		30.9		.		1972		2		5		26.14		.		1972		3		5		22.51		.		1972		4		5		20.57		.		1972		60		25.0						1972		60		25.0175

		1974		1		5		33.8		.		1974		2		5		32.186		.		1974		3		5		28.677		.		1974		4		5		26.62		.		1974		60		30.3						1974		60		30.3105

		1975		1		5		41.6		.		1975		2		5		46.706		.		1975		3		5		48.763		.		1975		4		5		50.336		.		1975		60		46.9						1975		60		46.85725

		1976		1		5		39.8		.		1976		2		5		41.261		.		1976		3		5		38.357		.		1976		4		5		41.019		.		1976		60		40.1						1976		60		40.1115

		1977		1		5		30.3		.		1977		2		5		28.435		.		1977		3		5		26.862		.		1977		4		5		29.403		.		1977		60		28.7						1977		60		28.7375

		1978		1		5		39.1		.		1978		2		5		38.962		.		1978		3		5		36.542		.		1978		4		5		44.165		.		1978		60		39.7						1978		60		39.688

		1979		1		5		29.1		1.75		1979		2		5		42.41		2.15		1979		3		5		40.22		2.35		1979		4		5		41.68		1.78		1979		60		38.4						1979		60		38.3575

		1980		1		5		49.9		2.02		1980		2		5		53.48		2.12		1980		3		5		51.79		1.88		1980		4		5		54.09		1.83		1980		60		52.3						1980		60		52.3025

		1981		1		5		42.5		2.2		1981		2		5		19.72		2.9		1981		3		5		41.74		2.3		1981		4		5		35.69		2.4		1981		60		34.9						1981		60		34.905

		1982		1		5		31.3		2.63		1982		2		5		38.96		2.37		1982		3		5		26.14		2.64		1982		4		5		34.48		2.73		1982		60		32.7						1982		60		32.73

		1983		1		5		49.7		2.0057		1983		2		5		54.09		2.1615		1983		3		5		51.79		2.1107		1983		4		5		48.64		2.1175		1983		60		51.1						1983		60		51.0625

		1984		1		5		45.5		2.31		1984		2		5		47.79		2.16		1984		3		5		37.63		2.48		1984		4		5		47.55		2.03		1984		60		44.6						1984		60		44.6175

		1985		1		5		37.5		2.04		1985		2		5		33.76		2.1		1985		3		5		37.75		2.18		1985		4		5		29.64		2.8		1985		60		34.7						1985		60		34.665

		1986		1		5		47.1		.		1986		2		5		42.83		.		1986		3		5		42.11		.		1986		4		5		45.86		.		1986		60		44.5						1986		60		44.4675

		1987		1		5		43.9		.		1987		2		5		42.47		.		1987		3		5		42.11		.		1987		4		5		42.11		.		1987		60		42.7						1987		60		42.6525

		1988		1		5		57.1		.		1988		2		5		47.43		.		1988		3		5		61.23		.		1988		4		5		63.4		.		1988		60		57.3						1988		60		57.2925

		1989		1		5		39.3		.		1989		2		5		38.72		.		1989		3		5		37.27		.		1989		4		5		42.83		.		1989		60		39.5						1989		60		39.535

		1990		1		5		45.1		.		1990		2		5		51.42		.		1990		3		5		52.88		.		1990		4		5		47.67		.		1990		60		49.3						1990		60		49.275

		1991		1		5		24.2		2.789455		1991		2		5		31.7		2.523573		1991		3		5		30.01		2.672452		1991		4		5		30.01		2.91991		1991		60		29.0						1991		60		28.98

		1992		1		5		38.3		.		1992		2		5		33.7348		.		1992		3		5		38.4538		.		1992		4		5		42.4468		.		1992		60		38.2						1992		60		38.24205

		1993		1		5		35.4		1.976778		1993		2		5		29.4877		1.775204		1993		3		5		37.4616		1.867348		1993		4		5		45.859		2.152999		1993		60		37.0						1993		60		37.047175

		1994		1		5		33.0		.		1994		2		5		27.8542		.		1994		3		5		32.1255		.		1994		4		5		38.9862		.		1994		60		33.0						1994		60		33.00275

		1995		1		5		40.2		.		1995		2		5		35.703415		.		1995		3		5		47.363064375		.		1995		4		5		42.18905075		.		1995		60		41.4						1995		60		41.3559145313

		1996		1		5		30.9		2.762854		1996		2		5		32.6612754573		2.513707		1996		3		5		26.6621655488		3.148458		1996		4		5		15.9576496951		2.661035		1996		60		26.6						1996		60		26.5542938643

		1997		1		5		36.5		2.609418		1997		2		5		29.2989695122		2.497357		1997		3		5		36.9203463415		2.807181		1997		4		5		48.4627134146		2.432992		1997		60		37.8						1997		60		37.7909837652

		1998		1		5		49.5		2.454129		1998		2		5		50.5393680728		2.40237		1998		3		5		56.1596129032		2.373053		1998		4		5		52.7475930521		2.306948		1998		60		52.2						1998		60		52.2403738627

		1971		1		6		32.4		.		1971		2		6		37		.		1971		3		6		33.7		.		1971		4		6		38.6		.		1971		80		35.4						1971		80		35.425

		1972		1		6		24.2		.		1972		2		6		21.05		.		1972		3		6		24.8		.		1972		4		6		22.14		.		1972		80		23.0						1972		80		23.0475

		1974		1		6		35.3		.		1974		2		6		28.798		.		1974		3		6		28.677		.		1974		4		6		25.773		.		1974		80		29.6						1974		80		29.645

		1975		1		6		53.1		.		1975		2		6		52.393		.		1975		3		6		45.98		.		1975		4		6		53.603		.		1975		80		51.3						1975		80		51.27375

		1976		1		6		40.9		.		1976		2		6		46.464		.		1976		3		6		45.738		.		1976		4		6		45.254		.		1976		80		44.6						1976		80		44.5885

		1977		1		6		29.0		.		1977		2		6		31.46		.		1977		3		6		30.371		.		1977		4		6		27.104		.		1977		80		29.5						1977		80		29.49375

		1978		1		6		43.0		.		1978		2		6		44.165		.		1978		3		6		45.496		.		1978		4		6		44.77		.		1978		80		44.3						1978		80		44.3465

		1979		1		6		45.5		1.89		1979		2		6		41.13		1.81		1979		3		6		38.22		1.63		1979		4		6		43.86		1.75		1979		80		42.2						1979		80		42.1775

		1980		1		6		58.3		2.11		1980		2		6		54.33		1.74		1980		3		6		71.03		2.33		1980		4		6		59.17		1.74		1980		80		60.7						1980		80		60.7125

		1981		1		6		38.4		2.4		1981		2		6		41.62		2.6		1981		3		6		35.09		2.6		1981		4		6		35.09		2.6		1981		80		37.5						1981		80		37.54

		1982		1		6		29.8		2.65		1982		2		6		26.62		2.77		1982		3		6		34.73		2.5		1982		4		6		27.83		2.67		1982		80		29.7						1982		80		29.7375

		1983		1		6		52.3		2.1548		1983		2		6		45.13		2.3479		1983		3		6		45.37		2.2429		1983		4		6		47.67		2.3072		1983		80		47.6						1983		80		47.61

		1984		1		6		42.4		2.33		1984		2		6		39.93		2.58		1984		3		6		46.34		2.31		1984		4		6		40.29		2.55		1984		80		42.2						1984		80		42.2275

		1985		1		6		36.7		2.23		1985		2		6		30.85		2.47		1985		3		6		35.82		2.47		1985		4		6		30.25		2.58		1985		80		33.4						1985		80		33.395

		1986		1		6		43.8		.		1986		2		6		45.74		.		1986		3		6		46.95		.		1986		4		6		45.01		.		1986		80		45.4						1986		80		45.375

		1987		1		6		43.0		.		1987		2		6		44.04		.		1987		3		6		44.04		.		1987		4		6		40.9		.		1987		80		43.0						1987		80		42.9825

		1988		1		6		57.5		.		1988		2		6		70.18		.		1988		3		6		67.76		.		1988		4		6		64.86		.		1988		80		65.1						1988		80		65.0675

		1989		1		6		41.6		.		1989		2		6		47.55		.		1989		3		6		43.8		.		1989		4		6		36.78		.		1989		80		42.4						1989		80		42.4375

		1990		1		6		46.8		.		1990		2		6		49.97		.		1990		3		6		49.13		.		1990		4		6		47.19		.		1990		80		48.3						1990		80		48.28

		1991		1		6		21.8		2.741242		1991		2		6		31.22		2.993308		1991		3		6		32.67		2.978103		1991		4		6		25.65		3.161215		1991		80		27.8						1991		80		27.83

		1992		1		6		38.2		.		1992		2		6		43.1002		.		1992		3		6		43.9956		.		1992		4		6		41.382		.		1992		80		41.7						1992		80		41.67845

		1993		1		6		35.2		1.989695		1993		2		6		49.0292		2.144047		1993		3		6		43.5116		2.124028		1993		4		6		46.343		2.05741		1993		80		43.5						1993		80		43.526725

		1994		1		6		26.1		.		1994		2		6		38.9983		.		1994		3		6		39.5912		.		1994		4		6		40.9948		.		1994		80		36.4						1994		80		36.4089

		1995		1		6		36.7		.		1995		2		6		46.478245		.		1995		3		6		42.55225425		.		1995		4		6		48.197023875		.		1995		80		43.5						1995		80		43.4727834063

		1996		1		6		27.1		2.9528		1996		2		6		39.5227317073		2.935251		1996		3		6		36.9426280488		2.947123		1996		4		6		35.9861378049		2.848205		1996		80		34.9						1996		80		34.8859231707

		1997		1		6		28.8		2.671903		1997		2		6		46.4261875		2.563264		1997		3		6		49.1404609756		2.442087		1997		4		6		52.1466653963		2.496401		1997		80		44.1						1997		80		44.1270168826

		1998		1		6		48.5		2.204578		1998		2		6		56.2502878412		2.490715		1998		3		6		53.1301091811		2.532981		1998		4		6		55.8977965261		2.442486		1998		80		53.5						1998		80		53.455327957

		1971		1		7		35.2		.		1971		2		7		38.1		.		1971		3		7		36.2		.		1971		4		7		40.2		.		1971		100		37.4						1971		100		37.425

		1972		1		7		25.1		.		1972		2		7		22.99		.		1972		3		7		21.05		.		1972		4		7		18.27		.		1972		100		21.8						1972		100		21.84

		1974		1		7		31.0		.		1974		2		7		25.773		.		1974		3		7		26.257		.		1974		4		7		28.193		.		1974		100		27.8						1974		100		27.79975

		1975		1		7		47.6		.		1975		2		7		52.514		.		1975		3		7		49.852		.		1975		4		7		52.272		.		1975		100		50.5						1975		100		50.54775

		1976		1		7		47.9		.		1976		2		7		48.884		.		1976		3		7		45.738		.		1976		4		7		44.407		.		1976		100		46.7						1976		100		46.73625

		1977		1		7		26.0		.		1977		2		7		32.307		.		1977		3		7		29.524		.		1977		4		7		27.467		.		1977		100		28.8						1977		100		28.82825

		1978		1		7		42.5		.		1978		2		7		50.699		.		1978		3		7		14.52		.		1978		4		7		46.585		.		1978		100		38.6						1978		100		38.56875

		1979		1		7		31.9		1.73		1979		2		7		40.4		2.14		1979		3		7		43.13		2.05		1979		4		7		42.95		1.74		1979		100		39.6						1979		100		39.5825

		1980		1		7		52.2		2.24		1980		2		7		56.63		1.76		1980		3		7		57.84		2.18		1980		4		7		54.57		2.47		1980		100		55.3						1980		100		55.2975

		1981		1		7		41.3		2.6		1981		2		7		42.23		2.6		1981		3		7		38.24		2.8		1981		4		7		33.4		2.7		1981		100		38.8						1981		100		38.7825

		1982		1		7		28.7		2.69		1982		2		7		27.71		2.79		1982		3		7		26.38		2.75		1982		4		7		28.43		2.84		1982		100		27.8						1982		100		27.8

		1983		1		7		36.7		2.4123		1983		2		7		34.36		2.4224		1983		3		7		33.64		2.6528		1983		4		7		45.01		2.4529		1983		100		37.4						1983		100		37.4175

		1984		1		7		42.2		2.41		1984		2		7		42.95		2.51		1984		3		7		39.32		2.65		1984		4		7		36.9		2.5		1984		100		40.4						1984		100		40.35

		1985		1		7		32.6		2.88		1985		2		7		28.68		2.43		1985		3		7		31.46		2.71		1985		4		7		28.19		2.65		1985		100		30.2						1985		100		30.22

		1986		1		7		48.2		.		1986		2		7		45.98		.		1986		3		7		45.37		.		1986		4		7		44.53		.		1986		100		46.0						1986		100		46.01

		1987		1		7		41.5		.		1987		2		7		41.38		.		1987		3		7		43.56		.		1987		4		7		39.57		.		1987		100		41.5						1987		100		41.5025

		1988		1		7		69.2		.		1988		2		7		60.98		.		1988		3		7		60.38		.		1988		4		7		62.07		.		1988		100		63.2						1988		100		63.16

		1989		1		7		40.1		.		1989		2		7		45.62		.		1989		3		7		37.99		.		1989		4		7		37.63		.		1989		100		40.3						1989		100		40.3225

		1990		1		7		39.0		.		1990		2		7		43.32		.		1990		3		7		47.19		.		1990		4		7		45.98		.		1990		100		43.9						1990		100		43.8625

		1991		1		7		23.6		2.976011		1991		2		7		33.03		2.828135		1991		3		7		29.52		2.867277		1991		4		7		31.82		3.084813		1991		100		29.5						1991		100		29.49

		1992		1		7		41.4		.		1992		2		7		34.5455		.		1992		3		7		41.14		.		1992		4		7		37.8972		.		1992		100		38.7						1992		100		38.747225

		1993		1		7		36.9		2.597749		1993		2		7		33.9042		2.486415		1993		3		7		35.816		2.246532		1993		4		7		38.6958		2.486749		1993		100		36.3						1993		100		36.31815

		1994		1		7		41.7		.		1994		2		7		51.2556		.		1994		3		7		40.7528		.		1994		4		7		47.5046		.		1994		100		45.3						1994		100		45.3145

		1995		1		7		46.5		.		1995		2		7		45.1988625		.		1995		3		7		43.4700475		.		1995		4		7		48.622794		.		1995		100		46.0						1995		100		45.9563317813

		1996		1		7		34.8		3.146002		1996		2		7		39.4125221037		3.206109		1996		3		7		40.0045920732		2.92363		1996		4		7		40.8321140244		3.459711		1996		100		38.8						1996		100		38.7629079649

		1997		1		7		56.0		2.772307		1997		2		7		63.7501596037		2.531143		1997		3		7		36.9993099085		2.376531		1997		4		7		55.9245768293		2.747763		1997		100		53.2						1997		100		53.1676397866

		1998		1		7		55.2		2.527433		1998		2		7		55.365356493		2.68826		1998		3		7		55.3201191067		2.409834		1998		4		7		59.1082497932		2.746377		1998		100		56.3						1998		100		56.2518391232
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																																								Wheat grain response to nitrogen fertilizer in the last five years at Lahoma, Ok.

																																								N-Rate		0		20		40		60		80		100

				Average Yield (bu/acre)												Yr.Ave.				Higest Yield of yr.		High Yield N Req.		Last 5-yr Average		Last 5-yr Ave+20%		N Req. 5yr + 20%				High 5yr yield		N Req. 5yr High						Year		---------------------------------Yield (bu/acre)--------------------------------														Yr.Ave.

																																								1994		11.1		17.0		22.6		33.0		36.4		45.3

		YR		0		20		40		60		80		100																										1995		29.4		34.2		37.9		41.4		43.5		46.0				27.6

		1971		36.7		35.7		35.5		35.2		35.4		37.4		36.0				37.4		74.9																		1996		18.0		23.8		27.3		26.6		34.9		38.8				38.7

		1972		28.0		27.6		25.4		25.0		23.0		21.8		25.1				28.0		55.9																		1997		18.8		28.1		29.2		37.8		44.1		53.2				28.2

		1974		16.5		27.0		32.6		30.3		29.6		27.8		27.3				32.6		65.2																		1998		28.5		32.7		41.2		52.2		53.5		56.3				35.2

		1975		26.9		34.9		39.7		46.9		51.3		50.5		41.7				51.3		102.5																		Average		21.2		27.2		31.6		38.2		42.5		47.9				44.1

		1976		23.3		27.5		32.1		40.1		44.6		46.7		35.7				46.7		93.5																		Lb N/bu				0.7		1.3		1.6		1.9		2.1				34.7

		1977		17.0		26.9		28.1		28.7		29.5		28.8		26.5				29.5		59.0		36.0		43.2		86.3				51.3		102.5

		1978		20.7		26.3		33.6		39.7		44.3		38.6		33.9				44.3		88.7		34.6		41.5		83.1				51.3		102.5

		1979		37.7		44.7		35.8		38.4		42.2		39.6		39.7				44.7		89.4		32.3		38.8		77.6				51.3		102.5

		1980		20.8		28.4		37.4		52.3		60.7		55.3		42.5				60.7		121.4		32.8		39.4		78.8				51.3		102.5

		1981		19.5		31.7		32.3		34.9		37.5		38.8		32.5				38.8		77.6		35.3		42.4		84.8				60.7		121.4

		1982		27.5		36.1		32.8		32.7		29.7		27.8		31.1				36.1		72.1		36.1		43.3		86.6				60.7		121.4

		1983		38.5		48.1		51.5		51.1		47.6		37.4		45.7				51.5		103.1		34.6		41.5		82.9				60.7		121.4

		1984		33.4		43.7		42.6		44.6		42.2		40.4		41.1				44.6		89.2		36.0		43.2		86.4				60.7		121.4

		1985		20.4		30.5		34.3		34.7		33.4		30.2		30.6				34.7		69.3		38.1		45.7		91.4				60.7		121.4

		1986		40.4		42.4		43.1		44.5		45.4		46.0		43.6				46.0		92.0		37.6		45.1		90.2				51.1		102.1

		1987		30.5		37.1		41.1		42.7		43.0		41.5		39.3				43.0		86.0		38.2		45.8		91.6				51.1		102.1

		1988		27.1		41.0		48.0		57.3		65.1		63.2		50.3				65.1		130.1		37.7		45.2		90.5				51.1		102.1

		1989		18.1		34.7		37.5		39.5		42.4		40.3		35.4				42.4		84.9		40.2		48.3		96.6				65.1		130.1

		1990		26.4		41.8		48.5		49.3		48.3		43.9		43.0				49.3		98.6		40.9		49.0		98.1				65.1		130.1

		1991		22.7		27.2		28.1		29.0		27.8		29.5		27.4				29.5		59.0		40.5		48.6		97.2				65.1		130.1

		1992		17.9		27.7		34.5		38.2		41.7		38.7		33.1				41.7		83.4		38.5		46.2		92.4				65.1		130.1

		1993		17.2		24.4		31.6		37.0		43.5		36.3		31.7				43.5		87.1		38.9		46.7		93.3				65.1		130.1

		1994		11.1		17.0		22.6		33.0		36.4		45.3		27.6				45.3		90.6		37.2		44.6		89.2				49.3		98.6

		1995		29.4		34.2		37.9		41.4		43.5		46.0		38.7				46.0		91.9		35.5		42.6		85.2				49.3		98.6

		1996		18.0		23.8		27.3		26.6		34.9		38.8		28.2				38.8		77.5		33.8		40.6		81.2				46.0		91.9

		1997		18.8		28.1		29.2		37.8		44.1		53.2		35.2				53.2		106.3		32.8		39.4		78.8				46.0		91.9

		1998		28.5		32.7		41.2		52.2		53.5		56.3		44.1				56.3		112.5		31.7		38.0		76.1				53.2		106.3

		Ave.		24.9		32.6		35.7		39.4		41.5		40.7		35.8		Ave.		43.7		87.5		36.3		43.6		87.2				55.9		111.9

		Marg.Prft @ $2Wht$.20 N

						11.47		13.63		16.94		17.22		11.69
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