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CHAPTER I

DESCRIPTION OF THE PROBLEM

Predicting crop yields is one of the more difficult problem

farmers have when making plans for the future. The information

available for such predictions is in the form of average yields for

states, crop reporting districts or type of farming areas. Another

guide used in planning is "good standard" crop yields such as 25

percent above averagel. This average varies from year to year for

the same district or area. This year to year variation is primari-

ly associated with weather conditions in the area during the growing

season. Weather predictions for an entire growing season are dif-

ficult to make and present a problem to farmers attempting to esti-

nate crop yields.

At some time during the process of farm planning an estimate

of crop yields has to be made. This estimate, when based on the

average yield for the state or area in which the farm is located,

is not as accurate as is needed as a basis for a sound farm plan.

The area or state average of crop yields is made up of yields from

many different types of soil with a large range in cropping prac-

tices used.

A fairly accurate estimate of crop yields could be made for

an individual farm if certain facts were known about the soil types

on the far. and cropping practices used to raise crops.

 

1 "Farm and Home Flaming Part I, The Farm," Extension Ser-

vice, mchigan State College, 191:8.
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In this stuchr an attemt was made to devise a method to es-

timate crop yields. The information used for this estimate is soil

type, slope, drainage, plant food added, humus maintenance and pH.

Actual yield data was taken from fields for which the above informa-

tion has been recorded.

 

Objectives of the Stuq

To devise a method for estimating crop yields for soils of

different productive capacity. To determine crop yields using vari-

ous levels of practices on soils of different productive capacity.

To study the amount of variation‘of crop yields on soil of

different quality and the variation in yield as different levels of

practices are used on soils of similar quality.

To study the variation in yields betwaen crops to determine

if am one crop varies more in its yield than an other crop.

To determine the proportion of each quality of soil used for

different crops.

Another problem studied was the variation of crop yields.

An attempt was made to determine the amount of variation of yield

as practices varied. If variation in yield decreases as the prac-

tices under which the. crop is grown are improved, the uncertainty

associated with crop yield can be decreased.

Wham farmers use average yields as estimates of future pro-

duction, uncertainty appears. If he applies inputs for average

production and weather conditions are favorable, he has applied too
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few inputs. Conversely if weather conditions are unfavorable he has

applied too many inputs. Crop insurance does not always solve the

problem for if he insures for low yield and yield is high he has lost

his premium. Failure to insure when yield is low results in a loss of

compensation.2

Halallocation of Resources Under Uncertain Conditions

~With uncertain expectations the defects of resource allocation

are of two types. 1. Using the expected mean of yield or price with

these proving to be correct and, 2. using the expected mean of yield

or price and these proving to be incorrect.

If the mean of prices or yield is used and they are correct

and plans in anticipation of these values are made, the allocation

of resources would not be in terms of the equating of marginal cost

and returns. The producer, under most circumstances, desires to

limit the anticipated dispersion of profit or losses. This desire

and his subjective value of risk leads the producer to allocate his

resources, not with maximization of profit as a sole guide but with

due consideration of maintaining a certain degree of safety.

For example, a farmer would not add as much fertilizer to his

corn as his resources would allow if he used all his resources for

the single enterprise. This is due to the larger loss he may sue?-

tein if the price (or yield) expectations do not materialize. In

2 Heady, Earl 0-, Economics of A riculture Production and

32m 923, Puntice-Hmorf,-%m39 - uh}? --
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some cases expected yields do materialize and profits are lost be-

cause marginal costs and returns are not equated.

0n the other hand, if the mean of prices (or yield) is used

and it proves incorrect the malallocation of resources is even in

greater error. It is obvious that under these conditions marginal

cost and return cannot be equated. Also in this situation profit

will not have been maximized.3

Motheses
 

There is a relation betIreen crop yields, level of practices

used and quality of soil on which the crops are grown.

The variation of crop yields, within a year, is greater on

soil of poor productivity than on soil of good productivity. I

The variation of crop yields, within a year, is greater on

soil of similar quality, when poor practices are used than when good

practices are used.

The amount of variation of yield is greater for corn and

oats than for wheat and alfalfa within soil quality groups.

It is proposed that a production surface can be constructed

by a statistical method to predict yields of crops on various qual-

ities of soil using different levels of practices.

 

3 Johnson, D. Gale, Forward Prices for Agriculture The Uni-

versity of Chicago Press, C_——hicago, min,'9'1W,"pp". E3 - us.





It is proposed that the value of product and cost of pro-

duction can be computed and from this the most profitable level of

practices for different soil qualities can'be found.

Problems Encountered in Defining Terms

An attempt has been made in this study to predict crop yields

on the basis of soil quality and practices used in growing these

crops.

Soil quality and many of the practices are observed in quali-

tative terms. It has been necessary to devise a schene for assigning

numerical values to such qualitative terms for statistical manipula-

tices.

Another probla encountered was how to weigit these factors,

both for soil quality and for productive practices.

Definition of SoilMt: Index

Soil quality is defined in terms of the inherent capacity of

the soil to produce. Three qualitative factors were considered in

the construction of this index. They are soil type, slope and

drainage - natural or artifical.

Each of these three factors was rated from 0.0 to 11.0 depend-

ing on its contribution to soil quality. (Zero denotes no contri-

bution and 11.0 the highest possible.) These factors will be

explained separately.
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go}; 2123. This is probably the most important factor of the

three qualitative factors for constructing the soil quality index.

The ratings for soil type generally follow the soil class of the

soil type which denotes the textureh of the soil. Low ratings are

generally given soil types with soil classes of loanw sands and

sandy loans.5 Higher ratings are given to soils with soil classes

of loans and silt loams (Table I).

§l£° The rating for slope has the same parameter as soil

type. The slope ratings follow the designations of slope given by

the Sail Conservation Service, (Table II). Fields which did not

fall into one category were rated by averaging the approximate

percentage of land in each category. For example, a field having

half of the land in a six percent slope and half in a zero percent

slope, would be given a rating of 3.5.

Drainage. The ratings given drainage have the same parameters

as the above two factors. This rating is not only more difficult to

determine but also is more difficult to define. It probably is not

as accurate as the rating for soil type and slope. This is due to

 

1* Texture refers to size of particles in the soil. The per-

cent of sand, silt and clay determine the soil class name of a soil

type. Miller, C. E. and Turk, L. 11., Fundamentals 31; Soil Science,

John Wiley and Sons, Inc., New York, pp. 55 - HS.

5 The soil type name consists of two parts, soil series and

soil class. Soil series identifies the area or place where the soil

type was first found and mapped and soil class refers to the tax-

ture of the soil. For example, in the soil Miami loam, Miami is the

soil series, 1083: is the soil class.
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TABLE II

RATINGS FOR SLOPE USED IN

DETERMINING SOIL QUALITY

 

 

 

Rating

 

 

000 - 1.0 101 " 200 201 "' 300 3.1 - 14.0

 

 

Slope in

percent over 18 12 - 18 6-12 0-6

 

 

the fact that difficulty was encountered when trying to define drain-

age.

TABLE III

The ratings and definition for drainage are given in Table III.

RATING FOR DRAINAGE USED IN

DETERMINING SOIL QUALITY

 

 

0.0 " 1.0 101 "' 2.0 201 " 3.0 Be]. "' 11.0

 

 

Explanation very wet the Poorly drains

year around ed wet runs

and areas

‘which always

delay opera-

tions until

too late to

put in crop

at the proper

time. Crop

frequently

drowns out

completely

Imperfectly"well drained

drained wet naturally or

runs that artifically

frequently

delay'till-

age opera-

tionse Crop

production

is frequent-

ly'halpered

by wet con-

ditions
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An attempt has been made to combine the three factors which

determine soil quality into an "index of soil quality." This was

done by calculating the cube root of the product of the three fac-

tors, (Table IV). The product of the three factors was used rather

than the am so that the factor with the lowest index was dominant

in determining the index. For example, a field with very poor drain-

age which could not be used for agricultural purposes would have a

drainage factor of zero which would make the entire soil quality in-

dex equal to zero, even though the sloPe factor and soil type factor

were each estimated at four.

Equal weight has been given each of the three factors used

in calculating the soil quality index. This may or may not be the

correct procedure to use in the construction of an index of this

type. we of the alternatives considered when forming this index

was using only soil type as a measure of quality. Comparison of

the soil quality index and type for estimating yield will be con-

sidered in the statistical section of this study.

Dafinition of Productive Practice Index

This is the term used to describe the more important cultural

practices used by farmers in producing craps. This index is based

on three factors: plant food added, humus additive practices and

pH. Other practices such as type of tillage, seed used, seed treat-

ment and time of planting were omitted due to difficulty of measure-

nnt and unavailability of this type of data.
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Plant Food. The ratings for this index have the same para-

meters as that of the soil index. Ratings for various amounts of

plant food added are given in Table V.

TABLE V

RATING FOR VARIOUS AMOUNTS OF PLANT

FOOD ADDED PER ACRE PER YEAR

 * -:

“—— ‘_—

Code for Plant Food Added

 

Pounds Pounds

Rating Plant Food Rating Plant Food

 

 

o 0 2.1 105

0.1 5 2.2 110

0.2 10 2.3 115

0.3 15 2.8 120

0.h 20 2.5 125

0.5 25 2.6 130

0.6 ‘ 30 2.7 135

0.7 35 2.8 lho

0.8 to 2.9 lbs

0.9 us 3.0 150

1.0 50 3.1 155

1.1 55 3.2 160

1.2 60 3.3 165

103 65 30h 170

1.h 70 3.5 175

1.5 75 3.6 180

1.6 80 3.7 185

1.7 85 3.8 190

1.8 90 3.9 195

1.9 95 h.o 200

2.0 100
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Humus Maintenance. For the calculation of humus maintenance,
 

 

(hie Extension Bulletin 1756 was used. Crops were rated with plus

or minus values depending on whether they added to or depleted the

soil. For example row crops, grains and annual grasses have a de-

pleting effect on the soil so negative values were given these crops.

Slope was also considered in this Bulletin. The steeper the slope

the greater was the depletion. The soil building crops, alfalfa,

clover and perennial grasses were given positive. ratings. Fertili-

zer, manure and green manure were also given positive ratings.

In the calculation of humus maintename in this study, the

additive practice, manure per ton was changed from 0.15 to 0.30.

This was done because in (bio Extension Bulletin 175, the main con-

sideration for manure being added was for plant food. In this index

(humus maintenance) it is assumed that the humus added by manure is

more important than the plant food added. Slope was omitted in the

calculation of humus maintenance in this study because it was in-

cluded in the soil quality index. Various values of humus maintenance

and their rating are given in Table VI. A sample calculation of the

humus maintenance index is given in Table II.

 

5 Salter, 11.11., Lewis, a. D. and Slipher, J. 1., "Our Heri-

tage, the Soil,” Ohio Extension Bulletin 175, April 1936. Soil

depleting crops are given a negative value and soil building crops

”9 817811 a positive value. These values are added over the five

7031' Period which give the value of humus maintenance.





TABLE VI

 

 

Rating

0.0

0.1

0.2

0.3

0.1.

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.1.

1.5

1.6

1.7

1.8

1.9

2.0

Value

 

 

" 9e0

- 8,65

- 8.30

' 7095

' 7e60

' 7e25

- 6e90

’ 6055

- 6020

- 5.85

- 5.50

- 5.15

- h.80

"' ’4th

"' 14.10

- 3.75

' Beho

- 3.05

- 2.70

"' 2035

- 2.0

 

 

Rating Value

2e]. " 1065

2.2 ' 1030

203 - 0.95

20h - 0060

205 " 0.25

2.6 ,1 0.10

2.7 ;4 0.1.5

2.8 ,1 0.80

2.9 ,4 1.15

3.0 ,6 1.50

3.1 l 1.85

3.2 ,t 2.20

3.3 K 2.55

3.h y‘ 2.90

3.5 l 3.25

3.6 f 3.60

3.7 r‘ 3.95

3.8 ,l 3.05

3.9 ,4 h.65

h.0 / 5.0

or

more

 

 

n.0, were given pH values from 14.5 to 7.5, Table VII.

EATING GIVEN To HUMUS MAINTENANCE VALUES AS AN

AVERAGE OF THE FIVE YEAR PERIOD 0N SOUTH CENTRAL

MICHIGAN FARM, 191.8 - 1952

Soil Acidity $211). For the factor pH, ratings from 0.0 to

The productive

practice index was calculated by taking the cube root of the pro-

duct of the three individual factors - plant food added, humus

maintenance and pH.

index.

Table VIII shows the entire productive practice



TABLE VII

RATING GIVEN TO pH VALUES USED TO CALCULATE

PRODUCTIVE PRACTICE INDEX

pH

 

 

pH

Rating value Rating value

0 h.50 2.1 6.07

0.1 h.57 2.2 6.15

0.2 h.65 2.3 6.22

0.3 h.72 2.h 6.30

o.h h.80 2.5 6.37

0.5 h.87 2.6 6.h5

0.6 h.95 2.7 6.52

0.7 5.02 2.8 6.60

0.8 5.10 2.9 6067

0.9 5.17 3.0 6.75

1.0 5.25 3.1 6.82

1.1 5.32 3.2 6.90

1.2 5.110 3.3 6.97

1.3 5.h7 3.h 7.05

1011 5055 305 7.12

1.5 5.62 3.6 7.20

1.6 5.70 3.7 7.27

1.7 5.77 3.8 7.35

1.8 5.85 3.9 7.h2

109 5092 hoo 7.50

2.0 6.00
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CHAPTER II

NATURE OF DATA USED

Collection of Data
 

Twenty-six farms in the counties of Ingham, Eaton, Barry, Clinton,

Shiawassee, Genessee, Ionia and Livingston were selected for the study

(Figure 1). An effort was made to include as many soil types as pos-

sible and the sample was limited to farms on which dairying was the

IE1!) enterprise. .

All the data available were taken from the Farm Account Re-

cords before the field work was started. The farm operators were

interviewed for additional information regarding their practices to

supplement material from the farm records.

Il'he data needed for this study were collected on individual

fields rather than farms in their entirety or by soil type. It was

assumed that this was where farmers' problems lie when considering

soil magensnt and land use decisions. Questions were in the direct-

ion of What should be done with particular fields?” The data were

not taken on particular soil types because most fields on farms in

the area studied have more than one soil type.

Due to the complexity of the data needed for this study a

purposive sample of farms was chosen. The farms included were those

on which records had been kept in cooperation with the Department of

Agricfltural Economics for the years 19118 - 1952. These had maps of

their ferns in their Fern Account Books showing the crops grown on
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each field over the five year period. Crop yields for each field

must have been recorded in order to determine the yield per acre.

Relatively few farm account cooperators record data in the detail

needed for this study.

Soil type and slope of each field were taken from land use

naps prepared by the Soil Conservation Service. Drainage was de-

tersdned by inspection of each field by the writer and discussion

with the farm operator.

The amount of plant food added per acre was determined by the

amount and analysis of fertilizer added each year over the five year

period plus 25 pounds of plant food1 per ton of manure applied. The

total pounds of plant food applied per acre was determined and di-

vided by five to obtain the annual average for the fie1d2.

The value for humus maintenance was determined by adding the

values given for crops in Ohio Extension Bulletin 175, plus 0.3 for

each ton of nannre per acre plus the value of green manure crop

plowed down. See Table II for a sample calculation.

 

1 Miller, c. E., Turk, .L'. 11., Fundamentals 9;; Soil Science

New York, John Wiley and Sons, Inc.,. p. 219. ”m the average a an

of manure contains about 25 pounds of plant mltrients. (Ten pounds

Nitrogen, five pounds Phosphorus and ten pounds Potassium)"

2 For example 12 for a five year period'600 pounds of h-16-16,

200 pounds of 10-10-10 and twalve tons of manure per acre were added,

the total pounds of plant food added is 576 and the average for the

fig.year period is 115 pounds per acre. This is rated at 2.3,

Ta V.





TABLE IX

SAMPLE CALCULATION FOR DETERMNING HUMUS MAINTENANCE

FOR A FIELD OVER A FIVE YEAR PERICD}

  

 

 

Humus Green Humus Manure Humus

Crop maintenance manure maintenance ton per maintenance

grown value crop value acre value

com "' 200 Alfalfa )‘ 2.5 10 300

Oats "' 1.0 plowed

Wheat - 1.0 down

Alfalfa

first year 7‘ 2.5

Alfalfa

second year ’4 0.5

  

*‘Value of humus depletion equals - 11.0 and value of humus added

equals 8.5. The humus maintenance value for the field is 7‘ 11.5.

This is rated at 3.9, Table VI.

The pH for each field was determined by test with a Soiltecx

kit3 and line application for the five year period was recorded.

Description of Data

The distribution of the acreage and percent of total land used

for each crop in each soil group included in the study is given in

Table I. On these farms nearly 57 percent of the land was in the

3.1 - h.0 soil quality group. Nearly MI percent of the total land

3 This is an indicator solution with two indicators, (Aurin

and Brena Cresol green) dissolved in Ethyl alcohol and distilled

water. The solution is slightly acid.
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on these farms was in hay and pasture, 21 percent in corn and over

29 percent in small grain.

Table II shows the percent of land used for each crop in each

soil group. The percent of land in hay and pasture showed a general

increase as soil quality decreased. The percent or land in spring

grain was about the same for all soil classes. The percent of land

in corn was about the same in the top three soil groups and falls

sharply in the lowest group. Wheat was grown almost exclusively on

soil in the top two soil groups.

Nearly 70 percent of the land in the lowest soil group was in

hay and pasture while 112 percent of the land in the top soil group

was in hay and pasture. Fourteen percent of the land in the lowest

soil group was in wheat and corn and in the top soil group 33 percent

of the land was in these two crops.
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CHAPTER III

ANALYSIS OF DATA

Effect of Practices on Yields of Crops Grown

on Soils of Similar Quality

 
 

 

The yield index1 for the main crops grown was calculated for

groups of productive practices for each soil group, Table XII. Due

to the lack of data for the productive practice groups 3.1 - 11.0 and

0.0 - 1.0, the fields were divided into two groups according to pro-

ductive practices (2.1 - 11.0 and 0.0 - 2.0) and the yield index was

calculated, Table XIII.

There were small differences in the yield of wheat, especially

when similar practices were used on the two top soil groups. Yield

of wheat dropped sharply when grown on soil type 1.1 - 2.0.

Considering the difference in yield of wheat grown on fields

in the top soil group, it can be seen that good practices increase.

yield thirteen index points over the lower group. On the 2.1 - 3.0

soil group good practices increased the yield six index points over

the poor practices. This may indicate that more response was derived

from good practices on good soil than from good practices on soil '

 

1 Yield index was calculated on a yearly basis to reduce the

variability of the index due to different weather conditions for

each year. The average for each year for each crop was found and

set equal to 100. The index was calculated by dividing the individ-

ual observations by the average and multiplying the result by 100.
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without a high inherent capacity to produce. Comparison cannot be

made on soil group 1.1 - 2.0 due to lack of data.

For cats the response on the top soil group to good ”practices

over poor practices gave a yield increase of eleven index points.

In soil group 2.1 - 3.0 the increase of good practices over poor was

only seven points. This also bears out the fact that the response

to good practices on good soil was larger than the response to good

practices on the 2.1 - 3.0 soil group. There was also a larger dif-

ference between yield of cats on similar practice groups of soil

groups 3.1 - 11.0 and 2.1 - 3.0 than there was for wheat.

For corn the response to good practices on the tap soil group

was eight index points. In soil group 2.1 - 3.0 the good practice

group had a lower yield index than the 0.0 - 2.0 practice group. No

explanation can be made for this. The effect of good practices show-

ed more response on good soil than it did on soil group 2.1 - 3.0.

For alfalfa the effect of good practices on soil group 3.1 -

[1.0 shows no increase in yield over that of 0.0 - 2.0 productive

practices. However, for soil group 2.1 - 3.0 good practices showed

an increase of thirty-eight yield index points over that of 0.0 - 2.0.

This large increase in yield and the lack of increase in yield in

soil group 3.1 - 11.0 may be due to the difference in the number of

cuttings of hay taken from the fields. A great deal of reliability

should not be placed on the large increase in yield in group 2.1 -

' 3.0 or lack of yield increase in group 3.1 - 14.0. Also the lack of

ability in measuring hay yields accurately was another factor.
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The average of all crops shows a general decrease in yield

index as soil quality goes lower and as poor practices are used.

Yield Variation Within Productive Practice Groups of Soil Grogs

In order to determine the variation about the mean of yield

index within productive practice groups for eaCh soil group, the

standard deviation2 was calculated for the yields that are presented

in Table XIII. This shows the mean of all the individual variations

about the mean of the yield index and is presented in Table XIV.

For soil group 3.1 - 11.0 the standard deviations were larger

for all crops for the poor practices, the greatest difference being

for cats. For soil group 2.1 - 3.0 the standard deviation was larger

only for alfalfa in practice group 0.0 - 2.0 when comparing productive

practice groups.

Using the standard deviation to compare the amount of varia-

tion in productive practice groups did not give a completely ac-

curate comparison due to different means in each group.

For a. more accurate comparison of the amount of variation of

yield for productive practice indexes of a soil group, the coefficient

 

2 Simpson, George and Kafka, Fritz, Basic Statisticg, w. w.

Norton Company, Inc., New York, p. 199. Formula used as s :J’f—xz
T 

where x2 a squared deviation from mean and N 8 number of observations.
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of variation3 was calculated using the yield index and.the standard

deviation of yield for each group of practices within each soil

group. This statistic (Table IV) in percent is the relative varia-

tion about the means of each group and can be used to compare

variation between groups.

For soil group 3.1 - h.0 (Table XV) the coefficient of veriap

tionnwas greater, for all craps and their average, on the low group

of practices when compared to the high group of‘practices. Pbr soil

group 2.1 - 3.0 the variation was larger on the lower practices for

cats, alfalfa and average of all crops. This shows a greater response

in.increasing yield when good practices are used on good soil (3.1 -

h.o soil quality group) than when used on soil quality group 2.1 -

3eO. Lack of data prohibits reliable comparisons of_yield variation

in soil group 1.1 - 2.0. ,

In order to determine if there was any significant difference

between average yields of each productive practice group within each

soil group a "t! testh'was used.

 

3 Ibid, p. 212. Formula used for calculation is V ' s x 100

x

where v - coefficient of variation 3 - standard deviation and i -

mean of the group of observations.

1* Snedecor, George w., Statistical Methods, Iowa State College

Press, Ames, Iowa, Chapter h.

x1 “'12

Formula used for calculation was t = N1312 / N2322 XZ’NiNg

N1 % N2 - 2 N1%N2
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Significant differences (Table XVI) were found for yields of

'wheat, oats and the average of all cropS'when.the two groups of pro-

ductive practices in soil group 3.1 - h.0 were compared. In soil

group 2.1 - 3.0 significant differences in yields of alfalfa and the

average of all crops were found when comparing the yields of the two

productive practices.

TABEEIXVI

T VALUES FOR IIELDS 0F“WHEAT, OATS, CORN AND HE! TO DETERMINE

SIGNIFICANCE BETWEEN PRODUCTIVE PRACTICE GROUPS WITHIN

SOIL QUALITI GROUPS FROM THE SAMPLE OF CENTRAL MICHIGAN

FARMS, 191.8 - 1952

Soil Index

3.1 " h.0 201 " 300

Practice Indexes Practice Indexes

2.1 " h.0 and 0.0 " 2.0 2.1 - 1‘00 and 000 - 2.0

 

 
 

 

Crop t t

Wheat 2.63* .76

Oats 1.99* .99

Corn 1.77 - .55

Alfalfa h.h6*

Average 2.93* 3.20*

*Significant difference at 95 percent level
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Yields Calculated for Soil Quality Groups with Productive Practices

Not Considered
 

Analysis of yields for different soil quality groups was

undertaken to determine differences between and variation within soil

quality groups. The yield index (Table XVII) was calculated for each

soil quality group.

TABLE XVII

IIELD INDEX FOR WHEAT, OATS, CORN AND HAT AND THEIR

AVERAGE FOR SOIL QUALITY GROUPS ON SAMPLE OP

CENTRAL MICHIGAN FARMS, 19w - 1952

I

J

Soil Index

  fl 

 

3.1 " heo 2.1 " 3.0 101 " 200 0.0 " 1.0

 

 
 

 

 
 

Crop Yield Index

Wheat 100 98

Cats 106 102 70

Corn 109 85

Alfalfa hay 103 100 58

Average all

crops 105 96 65

  

L4;

 

For wheat in the two top soil quality index groups there was

only two yield index points difference. Oat yields between these

bro soil groups also have small differences with a sharp decrease

in yield for soil group 1.1 - 2.0. Corn yields betvmen the two

soil groups had the greatest difference in yield index. Alfalfa

hay yield difference was small for the top two soil quality groups





3h

with a sharp decrease in yield for soil group 1.1 - 2.0. The average

yield of all crops showed a decrease as soil quality decreased.

Variation of Yield Within Soil__Grroups and Comparison of Variation Be-

tween Soil Groups

 

 

In order to determine variation of yield within soil groups

the standard deviation was calculated for crops by soil groups (Table

XVIII). Standard deviations were larger for corn, alfalfa and average

of all crops for soil groups 2.1 - 3.0 when compared to soil group

3.1 - h.O.

TABLE XVIII

STANDARD DEVIATIONs FOR YIELDS OF WHEAT, OATS, CORN

AND ALFALFA AND THEIR AVERAGE FOR SOIL QUALITY

GROUPS FOR SAMPLE OF CENTRAL MICHIGAN FARMS

19h8 - 1952

 

 

Soil Index

 

3.1 - 11.0 2.1 " 3.0 1.1 "' 2.0 0.0 "' 1.0

 

  

Crop Standard Deviation

Wheat 27.00 20.97

Oats 3h.33 32.76

Corn 33.75 3h.28

Alfalfa 29.142 110.87

Average 31.19 314.27

 

 



35

For a comparison of variation of yield between soil quality

groups, the coefficient of variation was calculated for yields on

soil quality groups (Table XII). The coefficient of variation was

larger at 2.1 - 3.0 for corn, alfalfa and average of all crops when

compared with soil group 3.1 - h.0. This means that yields in this

group had a larger variation than when grown on soil quality group

 

 

 

 

  

3.1 - h.O.

TABLE XIX

COEFFICIENT OF VARIATION OF CROP YIELD FCB

WHEAT, OATS, CORN, AND ALFALFA AND THEIR

AVERAGE FOR SOIL QUALITY GROUPS ON SAMPLE

OF CENTRAL MICHIGAN FARMS, 19h8 - 1952

Soil Index

3.1 - h.o 2.1 - 3.0 1.1 - 2.0

Crop ' Percent

Wheat 27 21

Cats 32 32

Corn 31 hO

Alfalfa 29 141

Average 30 36

 

For determining significant difference in yield betHeen soil

quality group a "t" test was used (Table XX). Differences in yield

of the two top soil groups were found to be significant for corn

and average of all crops. For the two bottom soil quality groups
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TABLE XX

T VALUES FOR CROP YIELDS OF WHEAT, OATS, CORN

AND ALFALFA HAY AND THEIR AVERAGE ON SOIL

QUALITY GROUPS FOR SAMPLE OF CENTRAL MICHIGAN

FARMS, 19h8 - 1952

  

Soil Index

 

301 " 14.0 and 201 " 3.0 2.1 " 3.0 and 1.1 "' 2.0

 

 

  

  

Crop t t

Wheat .h2

Cats .75 10.52*

Corn ‘ 7.9h*

Alfalfa .63 3.h8%

Average h.2u* 3.22*

 

 

*Significant at 95 percent level

significant differences in yield were found for cats, alfalfa and

average of all crops.

Iield Index and Variation of Yield Between and‘Within

Soil Type Groups

An inepection of the data indicates that a yield.index based

on soil type alone could be made that compares favorably with the

index based on the three factors of soil quality.

Iield.index (Table III) when calculated for soil type and

compared with yield index calculated with the soil quality index
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TABLE XXI

YIELD INDEX FOR WHEAT, OATS, CORN, ALFALFA

AND THEIR AVERAGE FOR SOIL TYPE ONLY ON

SAMPLE OF CENTRAL MICHIGAN FARMS,

19h8 - 1952

Soil Index

301 " (4.0 2.1 " 3.0 101 "' 2.0 0.0 "' 1.0

 

 

 

 

Crop <:IEield Index

‘Hheat 103 88 98

Cats 110 8b 76

Corn 118 93 8h

Alfalfa 96 97 92

Average 107 91 87

 

(Table XVII) Showed greater differences in yield between groups

when calculated.using soil type alone.

For'wheat (Table XXI) there were fifteen.yield index points

difference between the two top soil groups and in Table XVII there

are only two index points difference in yield. For soil 1.1 - 2.0

(Table III) the yield index was ten index points higher than that

for soil groups 2.1 - 3.0.

These larger differences hold true when comparing yield ins

dex for soil quality and soil type index fer all crops except

alfalfa.
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Coefficient of variations (Table XXII) shows variation gener-

ally increasing as soil type index goes lower, except in soil type

group 0.0 - 1.0 where the number of observations was very small.

TABLE XXII

COEFFICIENT OF VARIATION FOR YIELD INDEX ON

‘WHEAT, OATS, CORN, ALFALFA AND THEIR AVERAGE

FOR SOIL TYPE GROUPS ON THE SAMPLE OF

CENTRAL MICHIGAN FARMS, 19ho - 1952

 

Crop

Wheat

Oats

Corn

Alfalfa

h”

Afirage

 

 

 

 

 

 

Soil Index

3.1 "' (400 2.1 " 3.0 101 'I' 2.0 0.0 "' 1.0

Percent

23 35 21

31 30 3h 25

3o 32 A9

35 3h 39 26

28 33 38 26

 

 

When the "t" values were calculated for differences of yield

using soil type only, (Table XXIII) and compared with Table XX which

are "t" values for differences of yield using Soil Quality Index,

it can readily be seen that there is more significant differences in

yield when the index of soil type only is used. This may substantiate

the fact that slope and drainage do not need to be included in the

soil quality index.
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TABLE.XXIII

T VALUES FOR CROP YIELDS OF WHEAT, OATS,

CORN, ALFALFA AND THEIR AVERAGE BETWEEN SOIL

TYPE GROUPS ON THE SAMPLE OF CENTRAL MICHIGAN

FARMS, 19h8 - 1952

 

T  

 

 

 

 

 

 

 

 

Soil Index

3.1 "' 11.0 201 "' 300 1.1 "’ 2.0

and A and and

2.1 "' 3.0 101 " 2.0 000 " 100

Crop t t t

Wheat 3.08* 1.26

Oats h.51* 1.31 .28

com (4033* 1.18

Alfalfa "' 018 e 71 13.3%

Average 6906* 1.61 2019*

-—

_.

 

 

 

*Significant difference at 95 Percent level

However, the principal difficulty in omitting slope and

drainage was in the case of an occasional field where either of

these factors may cause a definite limitation to crop production.

Difference in Variation of Crop Yields;for Various CrOps Within

Soil Groups and Productive Practice Groups

Smaller differences in yield (Table XIII) were Obtained for

wheat between similar practice groups for soil groups 2.1 - 3.0 and

3.1 - h.O than were obtained between these same groups for cats and

corn. Alfalfa does not follow a pattern of reduction of yield which

is probably due to differences in the number of cuttings taken.



ho

Coefficients of variation (Table XV) are generally smaller

for wheat and alfalfa than are the coefficients of variation for

corn and oats when compared in the same soil quality and productive

practice groups. Variation about the averages for wheat and alfalfa

are generally smaller than the variations about the averages for corn

and oats within individual practice and soil groups.

Congarison of Variation of Yield AmonLCrops Between Soil Qualijz

Ajfndex Grgys

Smaller yield index differences are noted (Table XVII) for

wheat and alfalfa than for corn and oats between index groups 2.1 -

3.0 and 3.1 - 14.0. V

Smaller coefficients (Table XIX) of variation are found for

wheat and alfalfa in soil index group 3.1 - h.0 than is found for

corn and oats. However, in soil index group 2.1 - 3.0 wheat yield

variation is the smallest and alfalfa yield variation is the largest.

The alfalfa yield variation again may be due to different number of

cuttings.

Comparison of Variation ofEYield Befleen Crops on Soil Type

Trim

Wheat and alfalfa yield indexes (Table XXI) Show smaller dif-

ferences between soil type groups than do those of corn and oats.

It was noted that the yield index for wheat was higher for soil type

1.1 - 2.0 than for 2.1 - 3.0. No logical conclusion can be drawn.
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No definite conclusion can be drawn from the coefficients of

variation (Table XXII) except that the variations between soil type

groups for alfalfa yield over all the soil type groups are more uni-

form than any of the other crops.

An Attempt to Fit a Yield Production Surface by Multiple Linear Reggession

The formula to calculate the indexes for the production surface

was y = a / b2 xz ,4 by]? / bus where x a productive practices index

and s : soil index.

The method used for calculation was the Doolittle check sum.5

The resultant coefficients were:

b2 : - 0.26592

b3 2 / 2.18U13

b1, : ,l h0.666h2

a = - 29.03

and the "y" values (yield index) for various points on the surface are

given in Table XXIV.

This calculation was based on the actual yield data collected

for this study for corn only. The formula used to calculate yield in-

dex was purposely designed to Show decreasing marginal and increasing

total returns to productive practices for the soils of low inherent

productive capacity. For the soils of high inherent productive

 

5 Ezekiel, Mordecai, Methods of Correlation Anal sis Second

edittgp, .7321; Wiley and Sons, 55:; VEwTTor, TM,'—zl—8‘pp.9 - 203

and "' e



 
.
i
r
y
.



T
A
B
L
E
X
X
I
V

Y
I
E
L
D

I
N
D
E
X

C
A
L
C
U
L
A
T
E
D
B
Y
L
I
N
E
A
R

R
E
G
R
E
S
S
I
O
N
,

D
O
O
L
I
'
I
'
I
‘
L
E
C
H
E
C
K
S
U
M

 

A Y
i
e
l
d

i
n
d
e
x

Y
i
e
l
d

i
n
d
e
x

S
o
i
l

Q
u
a
l
i
t
y
I
n
d
e
x

ll
 

3
.
5

2
.
5
 

P
r
a
c
t
i
c
e

I
n
d
e
x

P
r
a
c
t
i
c
e

I
n
d
e
x

 

3
.
5

2
.
5

1
.
5

0
.
5

 

l _
_
L

1
1
h
.
1
2

1
1
h
.
h
2

1
1
h
.
5
6

1
.
5

3
.
5
 

‘
H

*
:

1
1
h
.
3
9

2
.
5

1
.
5

0
.
5
 

  

7
h
.
3
8

7
h
.
h
1

7
h
.
2
9

0
.
5

H

7
3
.
8
5

 

3
h
.
6
h

3
h
.
h
1

3
h
.
0
2

3
3
.
3
1

”
5
.
0
8

“
5
0
5
8

-
6
.
2
h

"
7
0
2
2

 

h2



143

capacity it was intended that yields Show increasing total returns I

and then decreasing total returns as productive practices were imp

proved and increased.

ComparisOn of the actual yield index data (Table XII) and

yield index data calculated according to the formula used (Table XXIV)

shows large discrepancies at similar soil quality and productive

practice levels.

The difference of yield index.between the soil groups for the

theoretical index was much larger than the difference between soil

groups of the actual data. Also the difference in.yield due to pro-

ductive practices within soil groups was smaller in the theoretical

index than in the actual index. These small responses due to pro-

ductive practices within soil groups was due to the lack of‘weight

given the productive practices in designing the formula.

Calculation of Value of Products and Cost of Production

In order to determine the most profitable level of practices

to use on the soil quality groups it is necessary to calculate the

value of the crops produced on these soil groups using the various

levels of practices. Also the cost of producing these crops has to

be known. These costs include all costs of production such as seed

bed preparation, fertilizer, labor, harvesting and hauling. Taxes

and interest on investment are also included in these costs.



Calculation of’Returns for_Actua1 Yield.Data

The value per acre of the crops grown on various soil quality

groups was calculated. This was done by using the same percent of

‘ land for each crop as was found in the study, Table XXV. The yield

used fer this calculationnwas the actual yield of each crop in each

productive practice group for each soil group, Table XII. A sample

-calculation of the method.used is given in Table XXVI. ThiS‘was

calculated by finding the product of the yield index and average yield

to give the yield fer the crops. This yield was multiplied by the

price per bushel or ten to find value per acre. This value was mul-

tiplied by the percent of the land used for‘this crop to give the

actual value. The sum.of the actual values was found which is the

total value produCt per acre. The values of the total product for

TABLE XXV

PERCENT OF LAND IN FIVE CROPS USED TO DETERMINE TOTAL

VALUE PRODUCT OF YIELDS FOR SAMPLESOF CENTRAL MICHIGAN FARMS,

19h5 - l9 2

========================flI==================================

Soil Qualitthlass

000 - 1.0 101 ‘ 200 2.1 - 3.0 301 ‘ h.0

 

 

  

 

Crop Percent

Corn 6 22 25 23

Cats 18 15 16 18

Wheat 8 6 16 13

Bay 31 27 19 2h

Pasture 37 30 2h 22

Total 100 100 A 100 100

 



 
I
I

U
T
.
.
.

.

a."



T
A
B
L
E
X
X
V
I

S
A
M
P
L
E

C
A
L
C
U
L
A
T
I
O
N
O
F
T
O
T
A
L
V
A
L
U
E
P
R
O
D
U
C
T
P
E
R
A
C
R
E

O
F
L
A
N
D

F
O
R

P
R
O
D
U
C
T
I
V
E

P
R
A
C
T
I
C
E

3
.
5

O
N
S
O
I
L
Q
U
A
L
I
T
T
'
I
N
D
E
X
G
R
O
U
P

3
.
5

  

P
e
r
c
e
n
t

A
v
e
r
a
g
e

Y
i
e
l
d

P
r
i
c
e

p
e
r

V
a
l
u
e
p
e
r

o
f

A
c
t
u
a
l

C
r
0
p

y
i
e
l
d

i
n
d
e
x

Y
i
e
l
d

u
n
i
t

a
c
r
e

l
a
n
d
*
*

v
a
l
u
e

(
D
o
l
l
a
r
s
)

‘
(
D
o
l
l
a
r
s
)
*
'

(
D
o
l
l
a
r
e
)
#

C
o
r
n

O
a
t
s

W
h
e
a
t

H
a
y

P
a
s
t
u
r
e

5
1
.
0

h
5
.
2

3
0
.
h

2
.
3

2
.
3

1
1
2

1
1
5

1
1
0

'

1
0
1

1
0
1

5
7
.
1

5
1
.
9

3
3
.
h

2
.
3

2
.
3

1
.
5
0

.
8
0

2
.
0
0

2
0
.
0
0

1
0
.
0
0

8
5
.
6
5

h
1
.
5
2

6
6
.
8
0

h
6
.
0
0

2
3
.
0
0

2
3

1
8

1
3

2
h

2
2

1
6
.
7
0

7
.
h
7

8
.
6
8

1
1
.
0
h

5
.
0
6

T
o
t
a
l

v
a
l
u
e

p
e
r

a
c
r
e

h
8
o
9
5

  

*
T
o
t
a
l
y
i
e
l
d
p
e
r

a
c
r
e

t
i
m
e
s
p
r
i
c
e
p
e
r
u
n
i
t

*
*
A
c
t
u
a
l

p
e
r
c
e
n
t

o
f

c
r
o
p

g
r
o
w
n
o
n
.
t
h
i
s

S
o
i
l

Q
u
a
l
i
t
y
G
r
o
u
p
i
n

t
h
i
s

s
t
u
d
y

#
P
e
r
c
e
n
t

o
f
l
a
n
d
i
n

t
h
e

c
r
o
p
m
u
l
t
i
p
l
i
e
d
b
y
v
a
l
u
e

p
e
r

a
c
r
e

hS



to

the data taken are given in Table XXVII. No values are given for

8011 0.5 or 1.5 because data for these indexes were not complete.

TABLE XXVII

ACTUAL TOTAL VALUE PRODUCTS FOR SOME POINTS OF

THE SOIL QUALITY AND PRODUCTIVE PRACTICE INDEX

 

 

 

 

 

 

Soil Quality

3.5 2.5 1.5 0.5

Total Value Product Per Acre

Productive

practice (Dollars) (Dollars) (Dollars) (Dellars)

3.5 h8.9§ h6.9h

265” h8.l9 h6.90

1.5 h7.67 h6.56

 

 

Calculation of Cost of Production of Crops
 

In farm.planning cost of production is not only important from

the standpoint of figuring returns but also is important in determin-

ing future capital requirements. Estimated production cost are given

in Table XXVIII. These costs were figured only for the soil qualities

and.productive practice levels appearing in this Table.



h?

TABLE XXVIII

ESTIMATED PRODUCTION COSTS* PER ACRE FOR VARIOUS

POINTS OF THE SOIL QUALITY AND PRODUCTIVE PRACTICE

 

 

 

 

 

 

 

INDEXES

Soil Quality

3.5 2.5 1.5 0.5

notive Production Costs

practice (Dollars) (Dollars) (Dollars) (Dollars)

3.5 h8.00 h2.hh 36.20 30.7u

2.5 h2.57 36.92 30.55 2h.72

1.5 36.90 30.55 2h.73 18.53

0 05 31.12 2,4072 18 053 12.57

 

 

*Includes plowing, fitting, planting, cultivating, harvesting

and hauling, seed, fertilizer, interest on investment and

taxes. Costs were determined for corn, oats, wheat, hay and

pasture for the same proportion as found in the study.

Plowing. All costs involving machine operation were figured

On a custom rate basis using information from Extension Folder 161.6

Bates varied with soil type based on soil quality index. It was

assumed that the cost of plowing was greater on heavy7 soils than

on light soils.

 

6 Very, Karl A., "Rates for Customfwork in Michigan“, 1952

and 1953, Michigan State College Cooperative Extension Service.

7 Soils containing clay.





h8

Fitting. This operation consists of seed bed preparation

after plowing was completed. The cost of this operation was assumed

to be equal for all types of soil.

§9_e_c_i_ Egg}; The seed costs were estimated for the practices

indexes of 0.5 and 11.0 (Table XXIX). Costs for practices bemeen

these points were interpolated, (Figure 2). These costs were cal-

culated using the percent of land used for each crop in each soil

quality index category.

Cost for Drilling and Planting Usiggt Different Levels of Plant Food
 

The differences in cost for drilling and planting as plant

food is increased is one mainly of increased labor. This is shown

graphically in Figure 3. The cost was estimated from Extension

Bulletin 1618 and cost increased as more plant food was added.

Combinig or Pickinggflauling and Binning

These rates were taken from Extension Bulletin 161. It was

assumed that the farmers' cost was increased for harvesting, hauling

and binning per acre as yield increases. The increase in the rates

are shown graphically in Figure h. The rates used varied from four

to five dollars for combining and one dollar to one dollar and a

half for hauling and binning depending on yield.

 

8 Vary, Karl A., 93. 3312.
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Interest on Investment and Taxes

Interest on investment was calculated on normal estimated

value of land capitalized at five percent per’year, Figure 5. Taxes

were calculated on estimated assessed value at the rate of fifteen

mills per dollar of value, Figure 5. The values used for assessed

value are given in.Table XXX.

TABLE XXX

HYPOTHETICAL ASSESSED VALUE OF LAND FOR VARIOUS

SOIL QUALITIES FOR CENTRAL MICHIGAN FARMS

 

 

 

 

 

 

 

Soil Quality Assessed.Value Taxes

(Dollars) (Dollars)

0.5 62 0.93

1.5 88 1.32

2.5 112 1.68

3.5 138 2.07

 _‘_: —‘:—

:—: i

 

The entire cost of production is given in a sample calcula-

tion, (Table XXXI).

Equating of Marginal Cost and marginal Value Product
 

In order to determine the level of practices that should be

used on 3.5 soil quality, Table XXVII has to be used. It is feund

that.the marginal value products for this soil quality between.pro-

ductive practice levels from low level practices to high level were
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Figure 5. Estimated land value, normal and assessed for determining

interest on investment at five percent and taxes figured

at fifteen mills per dollar.
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seven dollars and twentyhsix cents, fifty-two cents and seventybsix

cents, Figure 6. Using the same points from Table XXVIII which is

cost of production, the marginal costs were approximately six dollars.

The equating of marginal cost and marginal value product is approxi-

mated at productive practice level 1.2. A more accurate approximation

of this point could be made by using smaller increments of productive

practices.

For soil quality 2.5 the marginal value products (Table XXVII)

between levels of practices from low practices to high practices were

fourteen dollars and seventy-eight cents, thirty-four cents and four

cents. These are shown graphically in Figure 7. From this figure

it can be seen that marginal cost and marginal value product is ap-

proximately equated at practice level 1.6.

Relevancy of Equating Marginal Cost and Marginal

Value Products

For soil index 3.5 the marginal cost and marginal value product

is equated approximately at productive practice level 1.2. The plant

food added per acre per year at this level is sixty pounds. For a ro-

tation of corn, oats, wheat, hay and pasture the analyses and amounts of

fertilizer recommended by the Department of Soil Science are given in.Table

XXIII. The total amount of plant food recommended for the rotation

is 302 pounds or an average of 60.h pounds of plant food per acre per

year. These recommendations are for soils of'high productive capacity
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TABLE XXIII

CROPS OF A ROTATION AND RECOMMENDED AMOUNTS AND ANALISIS

OF FERTILIZER FOR BROOKSTON, AND SIMILAR SOIL SERIES*

 

 

 

 

 

Pounds of Pounds of

fertilizer Analysis of plant food

Rotation per acre fertilizer per acre

Corn 160 0-20-0 32

Cats 300 h-lénh 8h

Wheat 1:50 11,-16-1; 126

Alfalfa

Alfalfa 300 0-20-0 60

Total

plant food 302

  

 

 r

*Extension Bulletin 159, "Fertilizer Recommendations for

Michigan Crops", Department of Soil Science and Horticulture,

Michigan State College Cooperative Extension Service, East

Lansing, Michigan, p. 11. Recommendations for phosphorus

low, potassium high.

  

similar to soil quality index 3.5 when phosphorus is low and potas-

sium.is high. The total amount of plant food recommended for the

rotation is 302 pounds or an average of 60.h pounds of plant food

per acre per year. When phosphorus is high and potassium.is low

2h0 pounds of plant food is recommended for this rotation. This

is an average of h8 pounds of plant food per acre per year.

For soil index 2.5 the marginal cost and marginal value pro-

duct was equated at productive practice level of 1.6. At this level,

plant food is being added at the rate of 80 pounds of plant food per

acre per year.
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Table mHI gives the recommended amounts and analysis for

a rotation when phosphorus is low and potassium is high for Hillsdale,

Fox and similar soil series. These soils were given an index rating

Of 205 in this study.

“r.

TABLE mIII ,‘ 3

CROPS OF A ROTATION AND RECOMIENDED AMOUNTS AND ANALYSIS

OF FERTILIZER FOR HILLSDALE, FOX AND SDEELAR SOIL SERIES}

T

t r

Pounds of Pounds of }

 

 

 

 

 

 

 

fertilizer Analysis of plant food ..-..,

Rotation per acre fertilizer per acre

Corn 150 h-16-8 112

Oats 225 h-16-8 63

Wheat ’60 14-16-8 126

Alfalfa 200 0-20-10 60

Alfalfa 300 0-20-10 90

Total

plant food 381

 

W

Extension Bulletin 159, "Fertilizer Recommendations for

Ithhigan Crops", Department of Soil Science and Horti-

culture, Michigan State College COOperative Extension

Service, East Lansing, Michigan, p. 13. Phosphorus law,

potassium high.

 

The amount and analysis of fertilizer recommended adds up to

a total of 381 pounds of plant food for the entire rotation. This

is an average of 76 pounds to be added per acre per .year. The re-

comnded analyses and amount for phosphorus high and potassium low

is 71; pounds per acre per year for this rotation.
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The Averagg Farmers Use of Fertilizer

Area five farm account cooperators use on the average about

three dollars and seventy-five cents worth of fertilizer per tillable

acre per year.9 Using seventy dollars per ton as the price of fer-

tiliser, this three dollars and seventy-five cents indicates that '

the average amount of fertilizer used by Area five farmers is 107

pounds. If the average analysis of this fertilizer is 3-18-9, the

average amount of plant food used from fertilizer is about 32 pounds

per tillable acre per year. From this figure it is evident that far-

mers could use more plant food profitably unless the deficit is made

up by using large amounts of manure.

 

9 "Farm Business Analysis”, Area 5, Dairy and General Farming, .

Hichigan State College Cooperative Extension Service, Agricultural

Economics Dapartnent, April, 1953.

 



CHAPTER IV

SUMMARY AND CONCLUSIOLB

Review of Soil Quality Index

The need for the three factors used in the land quality index

should be reviewed. The results of the statistical treatment shalt

that there is significance between yield in lore cases between soil

type groups than between soil quality index groups. This fact my

substantiate the theory that only soil type med be used for an in-

dex. Hatever, in cases where drainage is a lilitim factor to pro-.-

duction this will not give an accurate description of productive

capacity of the soil. Likewise when slope is a limiting factor of

productive capacity and it is omitted the description is not an

accurate one.

Review of Productive Practices Index

The three factors (plant food added, humus maintenance and

pH) used in computing the productive practice index were weighted

equally. It is not known if this is the correct weighting or if

the plant food should be weighted heavier than the other two fac-

tors, or if humus maintenance and pH level should be weighted

equally, or if plant food alone should be used.
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Variation of Yield Between Lavels of Productive Practices on

Similar Soil Quality

Improved practices were accompanied by a decrease in crop

yield variation in nearly all cases. It was found that variation

in crop yields were greater for all crops grown on soil quality

3.1 - 11.0 when practices in the range 0.0 - 2.0 were used in con-g

parison to practices 2.1 - h.0. Also the variation for average of

all crepe was greater for the lower level of practices. Significant

differences in yield batman these two practice groups on this soil

were found for wheat, oats and average of all crops.

I For soil quality group 2.1 - 3.0, greater variation for the

lower level practices was found for cats, corn, alfalfa and average

of all crops. Significant yield differences were found in this soil

group between the two levels of practices for alfalfa and average of

all crepe.

Variation in field Between Different Soil Quality

Groups Disregarding Levels ofimductfve Practices

There tends to be less variation in crop yields on good soil

than on soil of lower quality. This was found to be true if soil

quality index was used or soil type alone was used.

Variation of yield was found to be greater for soil quality

group 2.1 - 3.0 for corn, alfalfa and average of all crops when a

comparison was made with variation of yield for soil quality group

3.1 - h.0. Significant differences in yields were found for corn
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and average of all crops between soil quality groups 3.1 - h.0 and

2.1 - 3.0. Significant differences in yields were also found for

cats, alfalfa and average of all crops between soil quality groups

2.1 '- 3.0 and 1.1 - 2.0.

 

 

7.,

Variation of Yield for Different Soil Type Groups é

Disregarding level of Practices ;

Larger differences in yields were generally found between 6

soil type groups than was found beimeen soil quality index groups.

The yield variation of wheat, corn and average of all crops was

greater in soil type group 2.1 - 3.0 than 3.1 - h.0. Variation of

yield was greater for all crops except wheat in the 1.1 - 2.0 soil

type group than it was in 2.1 - 3.0.

Significant differences in yield were found for all crops ex-

cept alfalfa between soil type group 3.1 - h.o and 2.1 - 3.0. A

significant cfifference was found for average of all crop between

soil type 1.1 - 2.0 and 2.1 - 3.0. A significant difference in yield

was found for alfalfa and average of all craps betsveen soil type

grOUPS 0.0 "' 1.0 and 101 " 2e0e

Comparison of Variation of field for Individual Crops

Results shows a tendency for less yield uncertainty for some

crops than for others. Under conditions of similar practices on

similar soil quality, oats and corn yields were found to vary more

than wheat and alfalfa yields.
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It was found that variation in.yield for wheat was generalky

the smallest over all the soil type groups.

One of the reasons for wheat and alfalfa having a smaller

yield variation than corn and oats was that alfalfa and.wheat had the

advantage of using moisture from snow and very early spring rains.

Corn and cats are not planted early enough to take advantage of this

moisture. This advantage was greater on the sand, sandy loam and

loamy sand soil classes than on soils of heavier texture due to more

rapid internal drainage for the sandy soils.

Equating of Marginal Cost and.Marginal Value Product
 

It was found that on soil quality 3.5 marginal cost and.mar-

ginal value product were equal at productive practice level 1.2. At

this level of productive practices 60 pounds of plant food per acre '

per year is added. For soil quality 2.5, marginal cost and marginal

value product was equated at productive practice level 1.6. At this

level 80 pounds of plant food per acre per year is added.

Farmers can make good use of the information contained in this

study if they know the soil types on their farm. The productive prac-

tices they use should be familiar to them.and.the index of productive

practices is quite simple and easy to calculate.
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With these basic data and the information given here he can

predict his yield more accurately than he could using. average yields

of crap reporting districts or state averages.

The information in the study will also give him an estimate

of returns and cost of production over the range of practices he may F

want to use. L
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