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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

For many years the prospect of irrigation development has 

captured the minds of farmers, agribusinessmen, and residents of the 

Eastern Missouri Slope area of South Dakota. The area has shared in 

the over-all technological advance in agriculture, but agricultural 

production and incomes have remained highly variable. This variability 

is generated by inconsistent yields caused by extreme annual fluctua­

tions in the quantity and seasonal distribution of rainfall. Irriga­

tion is the logical solution for stabilizing production and income. 

In the last decade there has been a major transition from 

gravity to sprinkler irrigation systems. Economic and physical factors 

have caused the trend toward sprinkler irrigation. Rising labor costs 

and more efficient power sources have led farmers to substitute 

mechanical power and capital investment for farm labor and thus convert 

to sprinkler irrigation. The current technology in sprinkler irriga­

tion permits the farmer to irrigate shallow topsoil without disturbing 

it by land leveling. He can sprinkler-irrigate sloping and sandy lands 

without problems of excessive runoff and soil erosion. Also, the 

farmer can apply a rather exact, uniform quantity of water where and 

when needed. As a result of these advantages, land which would have 

otherwise been considered non-irrigable under gravity irrigation can 

often be adapted to sprinkler systems. 



Each type of irrigation system has its advantages and disad­

vantages. Some.systems can be designed for use on almost all land, 

whereas others have limited applications. 

different capital and labor requirements. 

Each system also has 

The individual farm firm 

2 

considering irrigation as a new enterprise must choose a particular 

system from the continuously changing array. In making such a choice, 

the firm must consider its particular economic objectives within its 

specific set of limiting resources. 

Th� realization of the full benefits from an irrigation system 

involves an examination of capital requirements, labor supply, crop 

responses, soil conditions, and in general a new approach to manage­

ment practices on the farm. The benefits from irrigation are not always 

easy to measure in terms of  dollars. The net dollar return is an 

important factor in the decision-making process, but there are others� 

Irrigation may have some of the following benefits in addition to 

increasing yields. The presence of an irrigation system may act as a 

type of insurance against the probability of drought. Irrigation may 

hasten the maturity date of a crop thus enabling the farmer to harvest 

and sell his crop at higher prices and with fewer risks. 

The increasing interest in irrigation, rapid improveMent in 

technology, and the expanding range of available choices of irrigation 

sprinkler systems have increased the demand for adequate information 

for economic planning. Current economic data on irrigation sprinkler 

systems cannot meet the present demand. This study is expected to help 

supply information that will serve as guidelines for farm firms in 

the Eastern Missouri Slope area of South Dakota. 



Objectives 

The objectives of the study were : 

1 .  To determine the optimum enterpri se combinations and 

farm organization necessary to maximize returns from 

the adoption of irrigation in Eastern Missouri Slope 

area of South Dakota. 

2. To determine how the optimum combination of  enterprises 

vary between dif ferent systems . 

Description of the Area 

3 

The South Dakota counties of Campbell, Walworth, Potter , 

Sully, and Hu ghes lie in a block bounded on the west by the Mi ssouri 

River and on the north by the North Dakota border . 1 This area is 

known as the Eastern Missouri  Slopes. The Eastern Mis souri Slope area 

of South Dakota, because of its inland posi tion , has a climate 

characterized by extremes of summer . heat , wi nter cold, and rapid 

fluctuations of temperature. The climate in this area is considered 

in the high risk zone for product ion of dryland crops .  This is because 

of unfavorable distribution of growing-season rainfall and also because 

of variab ility over a period of years . The annual precipitation 

averages 15 to 17 inches . Fifty percent o f  th is moisture falls in the 

2 }1arch ls t to July 4th period . The area ' s  average frost free period 

1see Figure 1, page 4 .  

2Fred  C .  Westin, et . al ., Soil Atl as and Crop Production Gu ide 
for North Central South Dakota, Extension Circular 660 , Coop erative 
Extension Service (South Dakota State University , Brookines , 1 96 8 ) . 
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varies from about 114 days in Campbell county to about 140  days 

in Hughes county . 3 

Summe r days during the growing season average 11. S hours of 

sunshine which is more than 70 percent of the possible sunshine . 

The long , sunny days during the growing season are conducive to 

rapid crop growth, thus partly compensating for the rathe r short 

frost-f ree pe riod. The temperature ranges from an extreme of 1 1 5  

degrees above zero in the summe r to 40 degrees below zero in the 

winter. 4 

The study area is located within the Chestnut soil zone. 5 

The area is made up of undulating or sloping, well drained, grayish 

brown silt loams and loams . 6 These soils are of the Agar-William, 

William-Zahl, and Raber-Eakin series. Some of the problems inherent 

in this kind of soil are maintenance of organic matter, nitrogen, and 

moisture conservation . 

4Report on Oahe Unit, U. S. Department of the Inte rior, 
Bureau of Reclamation, Region 6, Appendix D-Project Lands, Hissouri­
Oahe Project Office : Huron, South Dakota, June, 1960, p. 7. 

5 Fred C .  Westin, �. cit . ,  p. 3. 

6Erwin o. Ullrich, Jr. ,  et . al. , "Machinery Costs on Typical 
Wheat Farms in North Central South Dakota, u Experiment Station Circu­
lar No. 1 8 7, Agricultural Experiment Station (South Dakota State 
Unive rsity, Brookings, 1 968 ) ,  pp. 4-5. 

5 



The maj or crop s grown in the study area are wheat, oats, 

barley , corn, and alfalfa. 7 Farm types vary from predoninately 

livestock to cash-grain depending on the percentage of cropland 

in the farm unit and the preference of the farm operator. 

Related Studies 

A study conducted by Dr . Rex Helfins tine was designed to 

compare the returns from dryland and irrigation farming for the 

Oahe Irrigation area of North Central South Dakota. The study 

emphasized that perhaps the most important factor favoring irrigation 

comes from stabilizing or leveling out high and low income and 

production periods. 8 The results also indicate that labor and 

6 

management re t urns were more than two times greater on irrigated farms. 

The capital and labor requirements were also about twice as large on 

irrigated farms. In addition, the results show that irrigation reduces 

income variability over dryland farming by about one-third. 9 

7south Dakota Crop and Livestock Reporting Service, South 
Dakota Agriculture, 196 8 .  

8Rex D .  Helfinstine, "Economic Comparison of Irrigated and 
Dryland Farming in Central South Dakota, " Bulletin 518, Agricultural 
Experiment Station ( South Dakota State University , Brookings, 196 4 ) ,  
p .  14. 
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The Bureau of Reclamation has completed several studies con­

cerning the development of irrigation in South Dakota. The proposed 

development of the Oahe Unit would serve multiple purposes in addition 

to irrigation, including municipal and industrial water supplies, fish 

and wildlife conservation, recreation, flood control, and pollution 

abatement. 10 The number of acres that would be irrigated in North 

Central South Dakota under this proj ect is 482, 000. The Report on Oahe 

Unit represents a complete report on costs, benefits, and repayment 

scheduler: along with facts and findings in detail to determine the 

engineer ing and economic feasibility of the Oahe Unit as a multipurpose 

proj ect. The plan of development has economic justification based on 

comparison of benefits to costs. 

A publication by North Dakota State University deals with the 

advances in irrigation technology . 11 McMartin and Bergan observed 

that operators of well financed farms readily invested in irrigation 

equipment when high returns seemed evident. Their study also showed 

that labor supply was one of the most important factors considered 

in the selection of an irrigation system. 12  Therefore, mechanical 

sprinkler systems were very suitable to the firm ' s re source base. 

lOReport on Oahe Unit, U. S. Department of the Interior, 
Bureau of Reclamation, Region 6, Missouri-Oahe Project Office : Huron, 
South Dakota, 1964, p. 1 .  

11wallace McMartin and Ronald Bergan, "Irrigation Practices 
and Costs in North Dakota, " Bulletin 474, Agricultural Experiment 
Station (North Dakota State University, Fargo, March, 1968).  

12Ibid. 



Fischer completed a linear programming analysis of Brookings 

County in August of 1969. 13 The purpose of this study was to 

analyze the irrigation potential on terrace soils in Brookings 

County. Crop activities in the model included corn, wheat, oats, 

flax, and alfalfa . Beef cow herds were allowed in all model formu­

lations . including feeder calf systems, and stock enterprises. Dairy 

and hog enterprises were also included. The resul ts of the study 

indicated that the adoption of sprinkler irrigation on high terrace 

soils would be profitable. It showed that all representative farms 

could experience gains in returns to family labor and management. 

The capital and labor requirements were increased in every instance 

with the adoption of irrigation. 

13Norman a .  F i s ch er , "An Econor.1ic Analysis of Ir riga tion 
Po t ential on Terra ce Soils of Brookings Coun ty "  (unpub lished i'-1as ter ' s  
thesis , South Dako ta  S tate  Unive rsity , B rookings , Au gus t ,  1 9 6 9 ) . 

8 



CHAPTER II 

ASSUMPTIONS OF THE HODEL 

Linear programming was used in this analysis to determine the 

optimum allocation and use of  scarce resources to maximize profits. 14 

The linear programming model of a hypothetical farm was intended to 

be representative of fanns in the study area. The representative 

fc!-rm concept traces back at least as far as Alfred Marshall . 1 5  

Taussig paraphrases Marshall ' s  notion o f  the "representative I I  as "one 

not far in the lead, but well-equipped, well led to maintain itself 

pennanently with substantive profits. "16 Carter explains that the 

representative firm was initially an abstract idea used to explain 

economic phenomena of supply and business profits. 1 7  Today the idea 

of the representative firm (called planning model in this study)  

is intended to be an empirical tool to guide management decisions. 18 

9 

1 41t is not the author ' s  intent to present a detailed explana­
tion of  linear programming. For additional information the reader may 
consult any of several well known texts on the subjecL 

15Alfred Marshall, Principles of Economics (New York : 
Macmillan and Company, 1930 ) ,  pp. 31 7-31 8. 

16F. W. Taussig, Principles of Economics (New York : Macmillan 
and Company, 19 26 ) ,  p. 1 76. 

1 7 t tarold Carter, "Representative Farms-Guides for Decision 
Making? " Journal of Farm Economics, Vol . 45, No. 5 ,  December , 1 9 6 3 ,  
p. 1449. 

1 8Ibid. , p. 1454. 



Several simplifying assumptions were made concerning the character­

istics of the representative farm situation. The assumptions of 

the model in this study are specified and explained in the following 

sections. 

Resource Restrictions 

Land 

10 

The representative farm in the Eastern Missouri Slope area of 

South Dakota was assumed to consist of 1, 6 00 acres. Information based 

on recent trends from the South Dakota Crop and Livestock Reporting 

Service shows the representative farm size in the study area is 

approaching 1 ,600 acres. In order to have a representative farm situation, 

each acre must necessarily approach a representative acre of the study 

area. The relative amounts of native pasture, cropland, and land classes 

must be estimated to approach the real situation in order to achieve 

resu lts useful in comparing present · dryland operations against the 

potentials under both dryland and irrigation farming. The assumed 

composition of the total acreage and the percentage composition of an 

acre of agricultural land among pastureland, cropland, and other uses 

is given in Table I. 

Cropland was divided into two classes. The division was based 

upon potential yield capabilities, management practices, and different 

problems that arise when land is used for cropping purposes . Continu­

ous grain crop sequences and an oat-alfalfa-alfalfa-alfalfa rotation 

activity were allowed on both land classes. 



Table I .  Assumed Composition of Total Acreage and the Percentage 
Composition of  an Acre of Farmland in the Eastern Missouri 
Slope Area , South Dakota. 

Item Percent Acres 

Class I Cropland 44 . 8 7 718 
Class II Cropland 23. 87  382 
Total Cropland 68 . 75 1 , 100 

Pasture 2 8 . 75 460  

Other : Farmstead ,  Roads , Trees , 
Fences, and Wasteland 2. 5 4 0  

Total Land 100. 0 1 , 600  

Grazing was limited to the 460 acres of  native pasture. 

However , the model included a pasture improvement option. A maximum 

of 320 acres could be imp roved i f  profitable. In the irrigation 

planning models the imp roved pasture could also  be irrigated. 

11 

Pasture grazing production was express ed in tons of hay 

equivalent. The production from an acre of native pasture was as sumed 

to equal 0 . 75 tons of hay equivalent. The dryland improved and 

irrigation improved pasture production were 1. 55 tons and 3. 8 . tons 

respectively. The planning models as sumed three grazing periods . The 

seasonal pattern of p asture production results in the highes t  produc­

tion in the first grazing period and then diminishes in the latter two 

periods. Tons of hay equivalent of aftermath grazing were obtained 

from small grain stubble in period two and from corn in period three. 

The following is the designation of the three grazing periods : 

Period one , May 10 to June 30 ; 



Labor 

Period two , July 1 to August 15 ; and 

Period three , August 16 to September 30. 

The representative farm assumed in thi s study was a family 

12  

farm with operator and family labor available for farm use. The 

operato r labor avai lable for use in the planning models was 3 , 2 24 hours 

per year . Total hours of labor including that available from the 

family was 4,376 hours per year . There were 3 ,47 6  hours available 

for livestock and crop enterprises after 900 hours of overhead labor 

were deducted. The farm operator was assumed to have a high level of 

managerial ability with the capacity of inaugurating any farm plan 

specified by the linear programming model. Operator and family labor 

available for use by crop and livestock enterprises for each of the 

ten periods used in this study are shown in Table II. These ten 

periods are intended to be representative of the different seasonal 

rush periods of farm and ranch work in the Eastern Missouri Slope 

area of South Dakota. Hours of total labor available per month are 

shown in Table VII of Appendix A .  The average dates for cropping 

op erations in the study area are given in Table I of Appendix A .  

Table V of Appendix A gives the labor requirements for crop and live­

stock activiti es by period . 

No restrictions were placed on the amount of labor that could 

be used.  Additional labor could be hired in each of the t�n periods 

at a cost of 2. 00 dollars per hour as long as it remained profitable. 

The 2 . 00 dollar rat e is considered to a competitive wage in the area at 

the present time. 



Table II . Hours of  Labor Available Per Period 

Period Dates Operator Family Total 
Hours Hours Hours 

1 November 16- 480 132 612 
January 31 

2 February 1- 4 80 120 600 
March 3 1  

3 April 1- 338  78 416 
April 30 

4 May 1- 3 3 8  78 416 
May 3 1  

5 June 1- 16 3 100 263 
June 15 

6 June 16- 162 100 262 
June 30 

7 July 1- 162 100 262 
July 15 

8 July 16- 163 100 263 
July 31 

9 Augus t 1- 325 200 525 
August 31 

10 Septemb er 1- 613 144 757 
November 15 

Total 3 ,224 1 , 152 4 , 376 

2 4 9 1 1 6  

13 

Minus Hours for 
Overhead Enterprises 

Hours 

162 450 

117 4"8 3  

63 3 5 3  

7 2  344 

45 218 

45 217 

45  217 

4 5  218 

90 435 

216 541 

900 3 , 476 

y 
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Capital 

The amount of capital available to the firm was unlimited if 

the return on its use was greater than the market rate of interest. 

Thus, capital could be bor.roued a5 long as returns to th e firm 

exceeded .or were equal to the interest charge. 

The capital requirements for the dryland planning models were 

broken down into five major types which are as follows : annual 

operating, period 2 operating, livestock facility, livestock animal, 

and crop machinery. The irrigation models added two more types of 

capital to the five already mentioned above. They were irrigation 

system and irrigation operating capital . Annual operating capital was 

assumed to be used for the entire year , and was charged an eight percent 

rate of interest. The second type of capital was period two or 

short term capital. This was borrowed for a time period of less than 

a year . The annual interest rate on .this capital was 8 percent, but 

since repayment was made within the year, the effective rate was 

assumed to be 4 percent. A 6. 5 percent interest rate was charged on 

the average investment in livestock facilities. An 8 percent interest 

rate was charged on the average investment in livestock animal, crop 

machinery, irrigation sy�tem, and irrigation operating capital . This 

is the approximate current market rate of interest charged in the 

study area. 

A large portion of the total capital is tied up in the value 

of the land. The assumed price of the farm land was 70 dollars per 

acre for pas ture, 150 dollars per acre for dryland cropland ,  and 1 85 



dollars per acre for irrigab le land. An interest rate of 7 percent 

was charge d against this investment. 

Buildings, Machinery , and Equipment 

1 5  

The average building investment required for live stock 

enterprises was allocated directly to each enterprise .  Facilities 

for grain storage were assumed to be included in the value of  the 

land . Average investment and operating costs for crop machinery were 

assumed to be current costs when machinery is fully utilized at a 

high level on farms in the area . 

The assumed investment and ope rating cost requirements for 

crop machinery were developed from Dete mining Least-Cost Machinery 

Combinations . 19 The fixed costs included depreciation , interest, 

taxes, and insurance. The variable costs or operating costs included 

fuel, repairs, and lubrication. The depreciation2 0  was calculated on 

the estimated useful life of the machines. Machinery and eq uipment 

costs which could not be allocated to a particular activity or on a 

per acre basis were included as overhead costs. C osts for pickups, 

trucks, and wagon would be examples . 

This area is currently utilizing six and .seven plow equipment. 

The use o f  six-plow equipment was assumed in thi s  study. The assumed 

19oouglas H. Eidsvig and Carl E. Olson, Determining Leas t�Cost 
Machin� Combinations, Bulletin 479, Agricultural Experiment Station 
(North Dakota State University , Fargo, 1969 ) .  

20see Table VI in Appendix A. 



16 

f ixed costs for six-plow machinery on a 1 , 6 00 acre farm in the study 

area are shown in Table III . The variable cos ts are given in Table IV . 

It would be unlikely that all crop r.1achinery on a farm would 

be new. Therefore, it was assumed that average crop machinery invest­

ment would be calculated at 55 percent of the new cost of machinery 

in use. 

Livestock equipment cos ts were allocated on a use basis to the 

individual livestock enterprise . Investment and costs of special 

feeding equi pment were charged directly to the enterprise requiring 

the equipment .  

Overhead Costs 

It was not possible to allocate certain costs to specific 

enterprises. These included such things as the farm pickup truck, · 

fuel storage tank, wagon, tools, telephone expenses, farm records, 

and tax services. These non-allocated overhead costs which were 

assumed in this study are shown in Table II of Appendix A. There were 

also costs such as depreciation and maintenance of fences, taxes and 

insurance fo , . land, and interest on land that could not be allocated 

to any specific enterprise . These charges on a per acre basis are 

given in Table III of Appendix A .  These costs were deducted after the 

optimum program had been obtained . 

Resource Restrictions 

In summary, a listing of resource restrictions at t'heir initia l 

level is presented in Table V. Rows 72, 7 3 ,  7 4 , and 7 5  each have three 

numbers. These three numb ers for rows 72, 73, and 74 represent the 



Table III . Fixed Costs for Six-Plow Machinery on a 1600 Acre Farm in Eas tern Missouri Slope Area of  South Dakota 

Cost1 
Salvage 
Value2 

Average Ann�1l 
Investment3 Depreciation4 Interest5 Insurance6 

Taxes
7 

Expect ed Total 
Life8 

Tractor $ 7 , 740 . 00 $ 7 74 . 00 $4 , 2 57 . 00 
Plow 6-16 "  1 , 485 . 00 148 . 50 816 . 75 
Cultivator 1 8 1/2 ' 1 , 305 . 00 1 30 . 50 7 17 . 75 
Harrow 35 ' 625 . 00 62 . 50 343 . 75 
Disk 16 ' 1 , 710 . 00 1 71 . 00 940 . 50 
Chisel Plow 16 ' 1 , 080 . 00 108 . 00 594 . 00 
Drill 16 ' 1 , 890 . 00 189 . 00 1 , 039 . 50 
Swather 16 ' 3 , 000 . 00 300 . 00 1 , 650 . 00 
Corn Planter 12-Row 4 , 212 . 00 421 . 20 · 2 , 316 . 60 
Corn Cultivator 12-Row 2 , 0 34 . 00 203 . 40 1 , 118 . 70 
Combine 12 , 500 . 00 1 , 250 . 00 6 , 875 . 00 
Corn Head 2-Row 2 ,000 . 00 200 . 00 1 , 100 . 00 
Truck 6 , 000 . 00 600 . 00 3 , 300 . 00 
Pickup 3 , 200 . 00 320 . 00 1 , 760 . 00 
Mower 600 . 00 60 . 00 3 30 . 00 
Rake 630 . 00 6 3 . 00 346 . 50 
Baler 1 , 890 . 00 189 . 00 1 , 039 . 50 
Sprayer 3 , 000 . 00 300 . 00 1 , 650 . 00 
Corn Head 4-Row 4 , 000 . 00 400 . 00 2 , 200 . 00 
Corn Chopper 2-Row 3 , 500 . 00 350 . 00 1 , 925 . 00 
Corn Chopper 3-Row 4 , 400 . 00 440 . 00 2 , 4 20 . 00 
Forage Wagon 2 , 200 . 00 220 . 00 1 , 2 10 . 00 
Hayliner 3 , 000 . 00 300 . 00 1 , 650 . 00 
Stacker 1 , 000 . 00 100 . 00 550 . 00 
Tractor  4-Plow 6 , 480 . 00 648 . 00 3 , 564 . 00 

1Douglas H .  Eidsvig and Carl E. Olson , Determining Leas t­
Cost  Machinery Combinations , Bulletin 479 , Agricultural Experiment 
S tation (North Dakota State University , Fargo , 1969 ) . 

2r�n percent of original cos t .  

3original cos t plus salvage value 

49riginal cos t minus salvage value 
useful life 

5rnteres t is figured at 8i. of the average investment . 

Fixed 
(Years )  Costs  

$ 696 . 60 $340 . 56 $1 7 .  80 $134 . 68 10  $1 , 1 89 . 64 

83 . 53 65 . 34 3 . 4 2  2 5 . 84 1 6  1 7 8 . 1 3 
65 . 25 5 7 . 4 2 3 . 00 2 2 . 71 1 8  148 . 38 

2 8 . 13 2 7 .  50 1 . 44 10 . 88 20  6 7 . 9 5 
9 6 . 1 9  75 . 24 3 . 93 2 9 . 75 16 205 . 08 

69 . 4 3  4 7 . 52 2 . 48 1 8 . 79 14 1 38 . 22 
94 . 50 8 3 . 16 4 . 35 32 . 89 1 8  2 14 . 90 

2 70 . 00 1 32 . 00 6 . 90 52 . 20 10 4 6 1 . 10 
25 2 .  72 1 85 .  32 9 . 69 7 3 . 29 15  521 . 02 
114 . 41 89 . 50 4 . 68 35 . 39 16 243 . 98 

1 , 125 . 00 550 . 00 2 8 . 75 217 . 50 10  1 , 9 21 . 25 
180 . oo 88 . 00 4 . 60 34 . 80 10 3 0 7 . 40 
540 . 00 264 . 00 1 3 . 80 104 . 40 10 9 22 . 20 
576 . 00 140 . 80 7 . 36 55 . 68 5 7 79 . 84 
36 . 00 26 . 40 1 . 38 10 . 44  15 7 4 . 2 2  
3 7 . 80 2 7 . 72 1 1 . 4 5  10 . 96 1 5  7 7 . 9 3 

1 70 . 10 8 3 . 16 4 .  35 32 . 89 10 290 . 50 
3 37 . 50 132 . 00 6 . 90 52 . 20 8 528 . 64 
360 . 00 1 76 . 00 9 . 20 69 . 60  10  614 . 80 
315 . 00 154 . 00 8 . 05 60 . 90 10 537 . 95 
396 . 00 19 3 . 60 10 . 1 2 76 . 56 10  6 76 .  28 

198 . 00 96 . 80 5 . 06 3 8 . 28 10  3 38 . 14 
180 . 00 1 32 , 00 6 . 90 52 . 20 15 3 71 . 10 

60 . 00 44 . 00 2 .  30 1 7 . 40 15 1 2 3 . 70  
583 . 20 2 85 . 12 14 . 90 112 . 75 15  995 . 9 7  

6 1nsurance : 0 . 237. o f  the original cost  of equipment .  

7raxes : 1 . 74% of the original cost  o f  the equipment . 

Source : Merlyn M .  Dahl , and Wallace G .  Aanderud , 
Machinery Costs--Own, Lease or Custom Hire , Extension Circular 
644 , Cooperative Extension Service (South Dakota State  Universi ty ,  
Brookings , 1968 ) . 

8c .  H .  Larson , C .  E. Fairbanks , and F .  C .  Fenton , What It  
Costs  to Use Farm Machinery, Bulletin 4 1 7 , Agricultural Experiment 
Station (Kansas State University , Manhattan , 1960) . � 

'-J 



Table IV. Variab le Cos ts Per  Acre for Six-Plow Mach inery on a 
1 ,600 Acre Farm in the Eas te rn Mis souri Slope Area , 
South Dakota 

Item 

Tractor 
Plow 6 - 16 " 
Disk 16 ' 

Field Cultivator 18½ ' 
Harrow 35 ' 
Corn Plante r 
Corn Cultivator 
Corn Picker 
Corn Chopper 
Chisel Plow 16 ' 
Drill 16 ' 
Sprayer 
Swather--small grain 
Combine 
Baler 
Swather--alfalfa 
Hay liner 
Stacker 

Cost 
Per Acre 

Dryland Farm Irrigated 

$ .18 $ . 18 
. 6 4 . 64 
• 31 • 31 
• 33 . 33 
• 30 • 30 
. 33 . 33 
.33 . 33 

2. 55 2. 55 
1 . 90 2 . 90 

• 35 • 35 
. 57 . 5 7  
.10 . 10 
. 29 . 29 

1. 09 1 .  36 
1 . 08 1 . 6 2 
1 . 08 1 . 6 2 

. 88 2 . 52 
1. 70 4 .  86 

1 8  

Farm 

Source : Douglas H. Eidsvi g and Carl E. Olson , Determining Leas�-Cos t 
Machinery Combinat ion , "Bulletin 479 , Agricultural Experiment 
Station (North Dakota State University , Fargo , 1969 ) .  



Table V .  Resource Restrictions Used in the Initial Tableau for Farm 
and Ranch Situations , Eastern Missouri Slope Area , 
South Dakota 

Row Item Unit Initial 
Leve l 

01 Period One Labor Man Hour 450 
02 Period Two Labor Man Hour 483 
03 Period Three Labor Man Hour 353  
04 Period Four Labor Man Hour 344 
OS Period Five Labor Man Hour 2 18 
06 Period Six Labor Man Hour 217 
07 Period Seven Labor Man Hour 217 
08 Period Eight Labor Man Hour 218 
09 Period Nine Labor Man Hour 435 
10 Period Ten Labor Man Hour 541 
11 Total Operators Labor Available Man Hour 3 , 476 
12 Total Labor Hired Man Hour 0 
13 Total Labor Hired Available Man Hour Varies 
15 Annual Operating Capital Hundred Dollars 0 
16 Period two Operating Capital Hundred Dollars 0 
17 Livestock Facilities Capital Hundred Dollars 0 
18 Livestock Animal Capital Hundred Dollars 0 
19 Crop Machinery Capital Hundred Dollars 0 
20 Irrigation Operating Capital Hundred Dollars 0 
21 Irrigation System Capital Hundred Dollars 0 
22 Dryland Corn to Harvest Bushels 0 
23 Irrigation Corn to. Harvest Bushels 0 
24 Corn Equivalent Bushels 0 
25 Corn Silage Cwt 0 
26 Dryland Hay to Harvest Cwt 0 
27 Hay Equivalent Cwt 0 
28 Irrigation Hay to Harvest Cwt 0 
29 Class !--Crop l and Acre 718 
30 Class !!--Cropland Acre · 3 82 
31 Flax Limit Acre 2 7 5  
32 Corn Sell Limit Bushel 0 
3 3  Grazing Period One Ton Hay Equivalent 0 
34 Grazing Period Two Ton Hay Equivalent 0 
35 Grazing Period Three Ton Hay Equivalent 0 
36 Native Limit Acre 460 
37 Imp roved Pasture Limit Acre 320 
38 Irrigation Improved Pasture Limit Acre 320 
39 Corn Feed Restriction Bushel 0 

19  



Table V .  (Continued ) 

Row 

40 

41 
42 
4 3  
44  
45 
46 
47  
48  
49  
50 
51 
52 
53 
54 
55 
56 
5 7  
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 

68  
69  
7 0  

71 
72 

73 

Item 

Wheat Grow Limit 
Sell Wheat Limit 
Barley Grow Limit 
Sell Barley Limit 
Oats Grow Limit 
Sell Oats U. ·-u t 
Calf Transfer  
Period One Yearling Transfer 
Period Two Yearling Transfer 
Gross Income Livestock 
Purchase Stock�rs and Feeders 
Livestock Expense 
Livestock Insurance and Taxes 
Gross Income Dryland Crops 
Dryland Fertilizer 
Dryland Operating Expenses 
Machinery Insurance and Taxes 
Crop Insurance 
Irrigation Insurance and Taxes 
Crop Machinery Depreciation 
Livestock Facility Depreciation 
Annual Operating Capital Interest 
Period Two Operating Capital Interest 
Livestock Facility Capital Interest 
Livestock Animal Capital Interest 
Crop Machinery Capital Interest 
Gross Income Irrigated Crops 
Irrigation Fertilizer 
Irrigation Operating Expenses 
Irrigation System Depreciation 
Irrigation Operating Interest 
Irrigation System Interest 
Tow Line Irrigation Limit 

Center Pivot Irrigation Limit 

Unit 

Acre 
Bushel 
Acre 
Bushe l 
Acre 
Bushe l 
Head 
Head 
Head 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dol lars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

Initial 
Level 

350 
0 

250  
0 

275 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

304 
60 8 
912 
276 
552 
828 

20 



Table V .  (Continued ) 

Row Item 

74  Wheel Move Irrigation Limit 

75 �rrigation Acreage Limit 

Unit 

Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

Initial 
Leve l  

308 

616 
924 
3 2 0  

640  
960 

21  



maximu1�� acreage that can be irrigated with the re spec ti ve sys terns at 

the three different irrigation levels which are given in row 7 5. 

Enterprise Alternatives 

2 2  

Crop and livestock production possibilities included i n  the 

linear programming models for this study are shown in Table VI . The 

crop and livestock activities allowed in the planning models were 

consistent with those found on farms in the Eastern Missouri Slope 

area of South Dakota. In this study, the terms enterprise, activity, 

production possibility and process were used interchangeably as only 

one activity or process was consider e d  for each enterpris e or produc­

tion possibility. 21 

Crop Activities 

Two yield levels were used for each of the crop activities 

because of the two land classes . Dryland yields were estimated from 

a linear regression analysis of a 20 year production history from each 

county in the s tudy area . A t  test was used to determine the signifi­

cance of the results . The proj ected yields for each county were found 

to be significant at the 90 percent levei. 22 These proj ected yields 

21chester o .  Mccorkle , Jr. , "Linear Progrannning as a Tool in 
Farm Management Analysis, " Journal of Farm Economics, Vol. 3 7, No . 5, 
December, 1955, pp. 1226-1227. 

22Michael J .  B rennan, Preface to Econometrics, (Cincinnati : 
South-Western Publishing Company, 1960 ) ,  pp . 303-312. 
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Table VI . Activities Included in the Linear Programming Hodel for 
Farm Crops and Livestock Ente rprises in the Eastern 
Missouri Slope Area, South Dakota 

Activity D escription 

Hire Labor 

101 Period 
102 Period 
103 Period 
104 Period 
105 Period 
106 Period 
10 7 Period 
108 Period 
109 Period 
110 Period 

One Labor 
Two Labor 
Three Labor 
Four Labor 
Five Labor 
Six Labor 
Seven Labor 
Eight Labor 
Nine Labor 
Ten Labor 

Borrow Capital 

201 Annual Operating Capital 
202 Period Two Operating Capital 
203 Livestock Facilities Capital 
204 Livestock Animal Capi tal 
205 Crop Machinery Capital 
210 Irrigation Operating Capital 
211 Irrigation System Capital 

Harvest Dryland Crops 

30 1 Harvest Corn 
302 Harvest Corn Silage 
30 3 Harvest Alfalfa 

Purchase and Sale o f  Crops 

304 Sell C orn 
305 Sell Alfalfa 
306 Buy Corn 
307 Buy Alfal fa 
308 Sell Wheat 
309 Sell Barley 
310 Sell Oats 

Unit of Measure 

Hour 
Hour 
Hour 
Hour 
Hour 
Hour 
Hour 
Hour 
Hour 
Hour 

Hundred 
Hundred 
Hundred 
Hundred 
Hundred 
Hundred 
Hundred 

Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 
Dollars 

Ten Bushels 
Ton 
Ton 

Ten Bushels 
Ton 
Ten Bushels 
Ton 
Ten Bushels 
Ten Bushels 
Ten Bushels 

-------------------------·------------



Table VI . (Continued )  

Activity Description 

Transfer Sell Grain to Corn Equivalent 

314 Corn 
318  Wheat 
319 Barley 
320 Oats 
324 Surplus Disposal of  Com Restriction Limit 

Class I Cropland 

401 Corn 
404 Oats  
405 Flax 
406 Wheat 
408 Barley 
409 • Alfa lfa 
410 Oats-Alfalfa-Alfalfa-Alfalfa 

Class II Cropland 

501 Corn 
504 Oats 
505 Flax 
506 Wheat 
508 Barley 
509 Alfal fa 
510 Oats-Alfal fa-Alfal fa-Alfalfa 

Pasture 

54 9 Transfer Grazing From Period 2 to Period 3 
550 Transfer Grazing From Period 1 to Period 2 
551 Native Pasture 
552 Improved Pasture 
555 Tow Line Irrigation Improved Pasture 
560 Center Pivot Irrigation Improved Pasture 
5 7 0  Wheel Move Irrigation Improved Pasture 

Purchas e and Sales of  Lives tock 

601 
602 
603  
604  

Buy 
Buy 
Buy 
S e l l  

Calves 
Yearlings 
Yea rlings 

Calves 

Pe riod 1 
Pe riod 2 
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Unit o f  Measure 

Ten 
Ten 
Ten 
Ten 
Ten 

Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

Acre 
Acre 
Acre 
Acre 
Acre 
Acre 
Acre 

Head 
Head 
Head 
Head 

Bu shels 
Bu shels 
Bu shels 
Bushels 
Bu shels 



Table VI . (Continued)  

Activity Description 

Beef Cow 

621 Beef Cow and Calf 

Feeding Calves 

62 3 Drylot Calves , No Silage 
624 Drylot Calves , Silage 
625 Pasture Calves , No Silage 
626 Pasture Calves , Silage 

Feede r Yearlings 

622 Raise Feede rs, Pasture, No Silage 
628 Yearling Feeder , Transfer 
629 Raise Yearling Feeder 
631 Drylot Yearlings, Period One, No Silage 
6 32 Drylot Yearlings , Period One, Silage 
641 Drylot Yearlings , Period Two , No Silage 
642 Drylot Yearlings, Period Two, Silage 
661 Drylot Yearlings, Period One and Period 

No Silage 
662 Drylot Yearlings, Period One and Period 

Silage 

Two, 

Two, 

2 5  

Unit of Measure 

Cow-Calf 

Head 
Head 
Head 
Head 

Head 
Head 
Head 
Head 
Head 
Head 
Head 

Head 

Head 
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also fell within the range that the Plant Science Department at 

South Dakota State University is currently using. It was assumed 

that high level mana gement could achieve the projected yields through 

the use of current technology . The regression projections are shown 

in Appendix C ,  Tables IX through XIV .  

Irrigated yields used in the programming were arrived at by 

taking 65 percent and 35 percent of the anticipated irrigated crop 

yields on Class I and II land respectively. Under irrigation th e 

aggregate production must be considered since it is impossible to 

break a large tract of irrigated land into small fields by classifica­

tion and productivity. The yields assumed in this study are shown in 

Table VII . 

Crop activities in this study were all a continuous crop 

sequence except for one rotation. Dryland crop enterprises were corn, 

oats, flax , wheat, barley , alfalfa, and an oats-alfalfa-alfalfa-alfalfa 

rotation. All of these crop activities either could be sold or used as 

feed with the exception of flax. Under irrigation soybeans were added 

to all of the above alternative enterprises. Allotments for wheat and 

feed grain were based on past history figures from the South Dakota Crop 

and Livestock Reporting Service along with the results of a survey taken 

by the Economics Department of South Dakota State University. From 

this information a wheat bas e o f  35 0 acres and a feed grain base of 250 

acres was established. 



Tab le VII. Crop Yields Per Planted Acre by Class of Land , Eas tern 
Missouri Slope Area, South Dakota 

2 7  

Crop Unit Dryland Irrigation 
Class I Class II Class I Clas s II 

Land Land Land Land 

Corn, Grain Bushels 40 . 0  33 . 0  125 . 0  110 . 0 

Corn, Silage Ton 8 . 0 6 . 6  20 . 8  1 8 . 3  

Soybeans Bushels 3 5 . 0  3 0 . 0  

Barley Bushels 40 . 0  34 . 0  85 . 0  75 . 0  

Oats Bushels so . o  43 . 0  110 . 0  9 5 . 0  

Wheat Bushels 2 7 . 0  23 . 0  60 . 0  53 . 0  

Flax Bushels 11 . 0  9. 0 2 3. 0  18 . 0  

Alfalfa Ton 1 . 6  1 . 4  6. 0 5 . 1  

Alfalfa Aftermath T . JI . E .a 0 . 0 7  0. 35 

Rotation Pas ture T . H. E. · 0 . 75 

Improved Pasture T . H. E . 1 . 55 

Irrigation Improved 
Pasture T. H . E .  3 . 8 

Source : Based on regression analysis and estimates by South Dakota 
State University Agronomy Department personnel meeting with 
personnel from the Bureau, of Reclanation , November 21, 19 6 8. 

3 Tons of Hay Equivalent is defined as 1 / 3  ton of  hay = 1 AC� r  in 
Guidebook for Planning a Farm or Ran ch Busines s  by Walla ce G. Aanderud, 
Myron T. Barber, and �erlyn M. Dahl. 
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Prices 

Proj ec ted prices that could be received for these crops were 

established in consultation with marketing personnel in the South 

Dakota State University Economics Dep artment. Future agricultura l 

policy and production possiblilites were considered in the proj ection 

of these prices. Table IV of Appendix A shows the assumed prices 

received for crops and livestock as well as prices paid for inpu ts. 

Budgets for Crop Production Enterprises 

Activity bud gets or cost and returns schedules were de termined 

for each of the various activities to obtain the net effect on to tal 

farm returns associated with the operation of each of the activities. 

Budget examples are given in Appendix B, Tables VI through XIV. 

Fuel, oil, grease, repairs , fertilizer, weed and insect chemicals, 

seed , and crop insurance were considered as variable costs. As noted 

above, the variable and fixed costs related to the machinery were 

derived from the Eidsvig and Olson study at North Dakota State Univer­

sity . 2 3 Costs for seed and crop insurance were established in consulta­

tion with personnel of the South Dakota State Economics Department. 

Requirements for fertilizer, herbicides, and insect controls were from 

24 
Derscheid and Wes tin ' s  Soil Atlas and Crop Produc tion Guide . Tables 

IV through VIII in Appendix C show data on fertilizer requirements 

application, and costs. 

2 3nouglas H .  Eidsvig and Carl E. Olson, op. ci.!_. , p. 3. 

24Fred Westin , �- cit. , p .  14. 
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Livestock Activities 

Livestock activities were restricted to beef production 

enterpris es . Different management strategies were presented in the 

planning models . One group of planning models permitted the firm to 

purchas e calves and yearlings . In the planning models defined as 

cow-calf operations , the purchase of feeder cattle was not permitted .  

Thes e models reflect practices connnon among operators in the Easte rn 

Missouri Slope area of South Dakota . 

A total of 14 livestock activities was considered as produc­

tion alternatives . A cow-calf enterprise  assumed a 92 percent calf 

crop . Therefore a cow herd of one hundred cows would produce ninety­

two calves . A 16 percent rep lacement rate was as sumed with 20 heifer 

calves held back for replacements . Sixteen of the ninety-two calves 

became herd replacements with four of the calves held back being s old  

as cull heifers . Seventy-two calves were then available to b e  sold  

or  transferred to other activities .  These seventy-two calves were 

compos ed of forty-six steer and twenty-six heifers . 

Calves produced by the cow-herd for sale in October either 

could be sold , enter a fattening activity , or be wintered in period 

two from October 15 to April 15 . The cow-calf activity considered four 

alternatives .  One activity produced feeder calves for sale on October 

15 . Another activity produced calves to be wintered on rations of 

corn and supplement grain plus alfalfa hay . They were then sold as 

650 pound yearlings on April 15 . The fourth cow-calf alternative was 

related to the third alte rnative . The 650 pourid calves sold on April 

15 could be transferred instead, and fed in  drylot . Under this p lan , 



they would be fed a silage or corn grain ration at a rate sufficient 

to allow sale o f  a good to choice 1, 050 to 1, 100 pound steer on 

Octob er 1 5. 

30 

The four calf feeding activities allow 425 pound steer calves 

to be bought October 15, wintered and fed in drylot . A ration of 

silage or corn grain plus alfalfa hay provided a 1, 050 pound animal 

salable ten months later. Pasturing calves for five months was also 

considered as an alternative to straight drylot feeding. 

Six yearling feeding enterprises were considered. Yearling 

steers weighing 650 pounds could be purchased in both p eriods one and 

two, April 15 to October 15 and October 15 to April 15. Slaughter 

steers were marketed at 1, 100 pound in a good to choice grade. Repre­

sentative budgets for six of the fourteen livestock enterprises 

selected by the computer as the optimum combination of livestock enter­

prises are shown in Tables I through_ V in Appendix B. 

The prices paid and received for cattle were established in 

consultation with marketing and farm management personnel in the 

Economics Department at South Dakota State University. The prices 

assumed in the study are shown in Tab le IV o f  Appendix A .  These 

prices reflect an estimate of future average prices that are based on 

conditions predicted to be consistent relative to present day prices . 

Irrigation Systems 

Three irrigation systems were considered in this st�dy. The 

systems selected were tow line, center pivot, and wheel move. These 

three systems were selected because they repres ent th e present day 



trend in agriculture of substituting capital for labor. The systems 

represent three .different levels of investment and labor req uire­

ments in relation to modern mechanical irrigation technology. The 

study assumed that each quarter section of land irrigated required 

31 

an individual system. The adoption of irrigation at three different 

acreage levels was analyzed. These were 3 20, 640, and 960 acres. 

Data on irrigation investment, repairs, and annual fixed costs per 

acre for each system are shown in Tables I through III of Appendix C .  

Tow Line 

Of the three systems selected, the tow line has the lowest 

investment cost per acre. The system also has a relatively low annual 

operating cost. The tow line lateral system has fixed or swiveled 

two-wheeled carriages which support the sprinkler pipe at intervals of 

40 to 60 feet. To move the lateral from one setting to the next i t  is 

end-towed by truck or tractor. Each lateral has sprinkler heads at  

regular intervals throughout its leng th. The sprinklers are placed on 

long risers, and outriggers are used to provide stability when irrigating 

tall crops such as com. The tow line system will irrigate 154 acres 

out of 160 acres. 25 

Center P ivot 

A center pivot, elf-propelled continuously moving system has 

a lateral pipeline which is anchored at the center of the irri gat ed 

area and swings like a huge clock hand around its full circle . This 

2 5Nonnan }l . Fischer, QE..· -�jJ;_. , p .  43 . 



system does not irrigate the corners of fields since the shape of  

the area irrigated is circular. Thus , a 160 acre sys tem only irri­

gated 138 acres. 26 Water is introduced into the lateral at the 

center from either a well , irrigation canal , or stream. 2 7  

3 2  

Sprinklers varying in type, nozzle size, and discharge cap acity 

are s paced at intervals along the lateral with the largest discharge 

at the furthest point from the pivot where the field area to be 

irrigated is larger. 28  The design is such that uniform water distribu­

tion occurs along the lateral. 

Speed of this sprinkler rotation can be  varied so that from 1 5  

hours to 7 days are required to complete one revolution. The s lower 

the lateral rotation , the greater the depth of  water applied. The 

depth of water applied is determined by a combination of sprinkler 

nozzle size ,  nozzle pressure, spacing of sprinklers on the lateral , and 

speed o f  rotation. 

The center pivot, self-propelled lateral sys tems move along on 

wheels , crawler tractor tracks , or skids . Wheel versions are powered 

by water-driven , hydraulic cylinders , rotating arm type  sprinklers or 

electric motors . The skid type is pushed forward by a hydraulic-powered 

walking foot. 

26F. F. Kerr,  "Selecting Your Irrigation Sys tems : Comparing 
Five Common Types , " Fact Sheet 332 , Cooperative Extension Service ( South 
Dakota State Universi ty , Brookings , 1967) , p. 2. 

27Norman M. Fischer , ££.· cit . , p. 43. 

2 8rbid. 
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The lateral pipeline in mos t center pivot, self-propelled 

sys tems is rigid pipe , but one system has flexible joints at each 

support point which permits satis factory operation on uneven terrain. 

All systems have built-in safety devices that s top the lateral if a 

s ection gets out of alignment.29 

Wheel Move 

The wheel move irrigation system is sometimes called the 

side-move tow sprinkler sys tem . The wheel move system req uires a 

capital inves tment between that of the tow line and center pivot. Its 

labor requirements are greater than thos e of  the center pivot and l es s  

than the tow line. 

The wheel move sys tem was developed to place the sprinkler above 

tall-growing crops such as corn. 30 The main lateral pipeline is 

supported at 50 to 60 foot intervals with a two-wheeled carriage arrange­

ment. Each wheel is powered from a line shaft by a belt, chain d rive , 

or gear . The line shaft power is a small 6 to 10 hors epower gasoline 

engine located at the middle  of the laterai . 31 Anoth er version us es 

electric motors to move s ections of the line shaft. 

Quick opening automatic val ves are installed along the lateral 

to drain water from the system before moving. 32 Trailing pipelines 

2 9Guy O .  Woodward , Sprinkler Irrigation , ( Santa Monica : Sprinkler 
Irrigation Association , 1959 ),  p. 14. 

30 ibid . 

31Ibid . , p. 15. 

32Ibid . 
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varying in diameter from 1 to 2 inches are used on some systems. The 

lateral and trailer lines are moved simultaneous ly by a power unit. 

From one to seven sprinklers are mounted on each trailer line making 

the seven-sprinkler trailer line system equivalent to eight hand-move 

laterals. 3 3  

Stabilizers are used on the trailer lines to keep sprinkler 

heads vertical and imp rove water distribution. Stabilizers may be 

attached to the sprinkler-head risers or on the trailer line its elf. 

When it comes time to transport the wh eel move sys tem from one 

field set ting to another, adj ustable carriage wheels or an extra set 

of wheels, allow it to be end-towed , using a truck or tractor. {Tracto�J 

pipelines are loaded on an att ached rack or carriage for the moving 

process. 34  This system irrigates 156 acres  out of a quarter section. 3 5  

33Ibid . 

34 r���- , p .  1 6 . 

35p _  F. Kerr , op . £i.!.· , p. 2. 
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CHAPTER III 

ANALYSIS AND COMPARISON OF DRYI.J.u.�D PUN AND PARTIALLY IRRIGATED PLANS 

The purpose of this chapter is to compare a dry land farming 

situation wici1 three successively higher intensities of irrigation. 

A dry land farming situation is compared with farm organi-zations 

including 320 ,  6 40, and 960 irrigated acres . In each case, comparisons 

are also made between irrigation systems . In the first case , the 

dryland farm is compared with one in which 3 20 acres are irrigated 

u sing each of the three irrigation systems. Then, in the second and 

third cases, planning models permitting 640 and 960 irrigated acres 

are compared to 320  and 640 irrigated acres respectively . 

A special analysis was made using the planning model per­

mitting 960 irrigated acres . In this analysis, the firm was given the 

option of selecting a combination of three irrigation systems in a 

fourth irrigation planning model. Each type of system was given the 

option to irrigate 320 acres in this specific planning model • 

. The changes that occur in the mix of farm enterprises when the 

firm moves from dryland farming to successively higher levels of 

irrigated acres is the main purpose considered here. Also considered 

is the influence of the three different irrigation systems on the 

mix of farm enterprises . None of the planninc models were pennitted 

to purchase feed grain and forage. The purpose of this was to deter­

mine the extent to which each of the planning models could s�pport 

livestock feeding. 



The optimum solution o f  the dryland planning model was 

determined first. A linear programming solution was obtained 

maximizing net returns on the 1, 600 acre repres entative farm. 

Solutions were then obtained for the same farm with 320 acres, 640 

acres, and 960 acres of irrigation. 
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Comparison of  Dryland Planning Model and Irrigation Planning Models 
with the Adoption of Irrigation at the 320 Acre Level 

The linear programming solutions for the four planning 

models (dryland , tow line, wheel move , and center pivot) are g iven on 

the following pages. The analysis yielded information on the optimum 

land use, crop production , livestock organization, labor and capital 

requirements, expenses, and financial statements. 

Land Use Plans 

The activities selected for the optimum land use are pres ented 

in Table VIII. The total acres of  c·rops along with the total crop 

production are given in Table IX . All crops raised in the four planning 

models were used to provide feed grain to satisfy the feeding require­

ments for the livestock enterprises. Optimum crop organizations were 

altered to some extent with the adoption of irrigation . The only maj or 

alteration among the organization of crops was a decrease in wh eat 

production from 294. 2 acre s (dryland) to 34 . 7  acres (tow line) , 3 1 . 1  

acres (wheel move ) , and 60 . 0  acres (center pivot) at th e 320 acre 

irrigation level . Barl�y production increased from O acres in the 

drylancl planninr, model to 250 acres in the 3 2 0  and 64 0 acre irrif;ati on 



Table VIII. Optimum Land Use for Dryland Planning Model and the Irrigation Planning Models with the 
Adoption of Irrigation at the 320 Acre Level 

Dryland Tow Line Wheel Move Center Pivot 
Activities Unit Planning Irrigation Irrigation Irrigation 

Model Planning Model Planning Model Planning Model 

Dr):_l_ aEl_SL__Cr _OE s 

Clas s  I Land --
Co rn Acre 44 8 . 8 2 35 .  7 236. 7 · -2 2 8 .  6 
Wheat Acre 269 . 2  34. 7 31. 1 60. 0 
Barley Acre ----- 250. 0 250. 0 2 50. 0  

Class  II Land 
.'\lfal fa Acre 35 7. 0 275 . 6  2 74. 2 285. 4 
Wheat Acre 25. 0 --

Total Dryland Acres 1 , 100. 0 796. 0 792. 0 824. ·o 

Irrigated Crops 
Co rn Acre ----- 237. 5 240. J 217. 7 
Alfalfa Acre ----- 6 6. 5  6 7. 7 58. 3  

,,. 
Total Irrigated Acres 304. 0 308. 0 2 76. 0 

Pas ture 
Native Acre 1 37 . 9  1 36 . 8  1 36 . 8 1 36 . 9  
Imp roved Acre 320. 0 320. 0 320. 0 320. 0 
Feed Lot Acre 2. 1 3 . 2  3. 2 3 . 1  

Total Acre 460. 0 460. 0 460 . 0  4 60. 0  



Table IX . Total Acres of Crops and Crop Production in Dryland Planning Model and Irrigation Planning 
Hodel with the Adoption of Irrigation at the 320 Acre Level 

Dryland Tow Line Wheel Move Center Pivot 
Item Unit Planning Irrigation Irrigation Irrigation 

Model Planning Hode l Planning Model Planning Model 

Total Acres of Cro£s 

Corn Acre 448 • .  8 473. 2 4 7 7  . o  446 . 3  
Wheat Acre 294 . 2  34. 7  31 . 1  60. 0 
Barley Acre ----- 250 . 0  250 . 0  250. 0  
.l\l fal fa Acre 357 . 0  342. 1 341 . 9  343 . 7  

Total Acre 1 , 100.0 1 , 100 . 0  1 , 100 . 0  1 , 100. 0 

Grain and Forage Production 

Corn Bushels 12 , 206 28 , 437 28 ,775 26 , 070 
Wheat Bushels 7 , 844 868 777 1 , 500 
Barley Bushels ----- 10 , 000 10 , 000 10 , 000 
Corn Silage Tons 1 , 149 1 , 885 1 , 89 3  1 , 829 
Al falfa Hay Tons 500 764 767 7 30 

w 
0, 
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planning models. The increase in barley production was needed to 

satisfy the balance of the feed requirements. As barley had a 

greater yield per acre than wheat, it met the grain supplement ration 

easier causing the shift from wheat to barley . 

Under the intensive feeding operation with irrigation, total 

production of corn and alfalfa increased sufficiently to meet feed 

requirements . In the transition from dryland to irrigation the 

number of acres of alfalfa decreased although the production of alfalfa 

hay increased. A total of 500 tons of alfalfa was produced in the 

dryland planning model . The adoption of irrigation brought about an 

additional increase of 264 tons, 267 tons, and 230 tons in the tow 

line, wheel move, and center pivot planning models respectively. A 

total of 448 . 8 acres of corn was raised in the dry land model. With 

the adoption of irrigation, an increase in the total acres of corn 

raised occurred in the tow line and wheel move models while a slight 

decrease occurred in the center pivot planning model. A total of 473 . 2  

acres (tow line ) and 477. 0 acres (wheel move ) of corn was raised which 

was an 'increase of 24. 4 acres and 28. 2 acres respectively over the 

dryland planning model. The center pivot model raise<l 446. 3 acres of 

corn which was 2. 5 acres less than the dry land model. The number of 

acres of dryland corn in the irrigation model were 235 . 7  acres (tow 

line), 236.7 acres (wh eel move ) ,  and 228 . G  acres (center pivo t) while 

237. 5 acres, 24 0 . 3  acres , and 217 . 7 acres were irrigate d in th e 

respective models. A total of 12, 206 bushels of corn and 1 , 149 tons of 

corn silage was produced in the dryland model .  Corn production in 

bushels increas ed to 23 , 437 i n  the tow line model, 28 , 775 in th e wheel 



40 

move model, and 26 , 070 in the center pivot model. Corn silage 

increased by an additional 7 36 tons ( tow line) ,  744 tons (wheel move) , 

and 680 tons (center pivot ) over the dryland model which amounted to 

a total of 1 , 885 tons , 1 , 89 3 tons , and 1 , 829 tons in the respective 

models. 

Livestock Plans 

The enterprises selected for the optimum livestock plan are 

shown in Table X .  The feeding of livestock was the predominant enter­

prise in the planning models. A total of 914 head of livestock com­

posed of 653 calves and 261 period 2 (October 15 to April 15) yearlings 

was purchased and fed in the dryland planning model . The most popular 

feeding enterprise was that of feeding calves. In the dryland planning 

model 336 head of calves were wintered on a high roughage ration ,  

grazed through the summer and sold at 800 pounds. The remaining 3 17 

head of calves were wintered on a light grain ration for six months 

before 261 head were transferred to drylot in period 1 (April 15 to 

October 15) to be fed out on a silage ration and sold for slaughter on 

October 15. The 26 1 head of purchased yearling feeders were also fed 

a silage ration in the same drylot activity during period 2 ( October 

15 to April 15) and sold for slaughter on April 1 5. The remaining 56 

head of purchased calves were raised to yearling feeders and sold 

April 15 at 650 pounds. 

In making the transition from the dryland planning -model to 

a partially irrigated planning model , the feeding of calves continued 

to be the most popular enterprise. A total of 976 calves (tow line) , 



Table X. Optimum Livestock Enterprises for Dryland Planning Model and the Irrigation Planning Models 
with the Adoption o f  Irrigation at the 3 20 Acre Level 

Livestock Activity 

Buy Calves , October, Winter on 
Roughap,e Ration, Sunnner Graze 

Unit 

and Sell 800 Pound Feeders Head 

Buy Calves, October, Winter 
on Light Grain Ration, Sell 
650 Pound Feeders in April Head 

Buy Calves, October , Winter on 
Light Grain Ration, Transfer to 
Feed Lot , Feed Out in Period 1 ,  
Silage Ration and Sell for 
Slaughter , October Head 

Buy 650  Pound Feeders, Octob er , 
Feed Out in Period 2, Silage 
Ration and Sell for Slaughter, 
April Head 

Total Calves Purchased Head 

Total Feeders Purchased Head 

Dry land 
Planning 

Model 

3 36 

56 

261 

261  

653 

261 

Tow Line Wheel Move Center Pivot 
Irrigation Irri gation Irrigation 

Planning 1fodel Planning Hodel Planning Model 

306 

2 41 

429  

429  

976 

429 

306 

2 4 7  

4 30 

4 30 

983 

4 30 

3 1 0  

205 

41 5 

415 

931 

415 

� � 
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983 (wheel move ),  and 9 3 1  calves (center pivot) was purchased. This 

was an increase -of 32 3 head , 3 30 head, and 278 head of calves on feed 

above that of the dryland model. The to tal feeders purchased in period 

two (October 15  to A pril 15 ) were 429 head (tow line) ,  430 heid (wheel 

move) , and 415 head (center pivot ) . This amounted to an increase of 1 6 8  

head, 169 head, and 1 5 4  head over that o f  feeders on feed during period 

two in the dryland model. 

In the irrigation models a slight decrease in raising feeders 

on pasture was experienced. The decrease amounted to 30 head, 30 

head, and 26 head for tow line , wheel move, and center pivot respec­

tively. This slight decrease was attributed to the profitability of 

the grain ration feeding over the less efficient pasture. The raising 

of calves at this level in the respective models was done to fully 

utilize the pasture resource. 

As  an irrigation farmer , the . ability to raise an adequate and 

stable feed supply brought about a relatively intensive feeding opera­

tion. A total of 670 calves ( tow line ) ,  677 calves (wheel move) ,  and 

620 calves (center pivot )  was fed a light grain ration for six months 

before 429 head , 430 head , and 415 head respectively were trans ferred 

to drylot for period one and fed out to slaugh ter weight on a silage 

ration and sold on October 15. The same numb er of yearling feeders are 

fed in the respective mode ls in this drylot activity during period 2. 

The remaining 241  head , 247 head , and 2 05 head of  calves rai s ed to 

yearlin g feeders in the respective models were sold at 65 0 pounds on 

April 15. 
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There appears t o  b e  a direct re lationship between t h e  numb er 

of acres irrigated and the numb er of cattle on feed in the respective 

models. The wheel  move model irrigated the greatest number of acres 

and therefore has the greatest feed supply. Thus it has the greatest 

number of cattle on feed. The tow line and center pivot in that 

order have the next greatest feeding capacity. 

Labor 

Available operator and f amily labor was fully utilized in all 

four planning models. A summary of how operator and hired labor was 

used in each period is given in Table XI. 

The dryland model hired lab or in every period except six , 

eigh t , and nine . These periods are June 16 to June 30 , July 16 to 

July 31, and August 1 to August 31 respectively . The total labor 

hired was 2 , 462 hours. Demand for hired labor varied seasonally.  

Period one , November 16 to January 31 , in which feeding cattle  is 

the predominant activity demanded nearly one full-time man. Period two 

and three demanded only part-time help equivalent to one-half and one­

quarter men respectively. P lanting of corn in period four , May 1 to 

May 31 , required one full-time man. The hay season in period five and 

seven each demanded one and one-half men. Period ten, Septemb er 1 to 

Nover.ilier 15 , was the period when the largest amount of labor was hired. 

This was attributed  to the higher labor demands for harvesting corn and 

corn silage.  

A total of 4 , 2 5 1  hours (center pivot ) ,  . 4 , 572 hours (wheel move ) ,  

and 4,667 hours ( tow line ) had to be hired with the adoption o f  



Table XI . Operator  and Family Labor and Labor Hired by Period for Planning Models 

Period : · Ill 112 /13 /14 115 116 117 11 8 119  //1 0  
Model Fanns Total Man Hours o f  OEerator and Family Labor Availab le 

450 483  353  344 

Drxlan<!_ 
Family Labor 450 483 353  344 
Hired Labor 36 3 2 39 80 2 88 
To tal Labor 81 3 722  4 33 6 32 

Irrigation : 320 Acres 

Tow Line 
Family Labor 450 483 35 3 344 
Hired  Labor  822  605  16 7 454  
To tal Labor 1 , 2 72 1 , 088 520 7 9 8  

Wheel i'1ove 
Family Labor 450 483 35 3 344 
Hired Labor 829 611 16 7 412  
To tal Labor 1 , 2 79 1 , 094 520 756  

Center P ivot 
Family Labor 450 483 35 3 344 
Hi red Labor 7 7 3  566 168  3 81 
To tal . Labor 1 , 2 2 3  1 , 049 521 725 

218  217  217  

218  217  217  
3 10 --- 299  
528 217 516 

218  217  2 1 7  
400 ·10 5 3 82 
618 3 2 2  59 9  

218  217  217  
401  6 5  3 9 8  
619 2 82 615 

218 217  217  
372  31  361  
59 0 248 578  

218  4 35 

2 18  4 35 
--- ---
218  4 35 

2 18 4 35 
110 1 32 
3 2 8  56 7 

2 18  4 35 
53  1 33 

2 71 568  

2 18 4 35 
6 2  1 2 8  - --

2 80 · 56 3 

541 

541 
8 8 3  

1 , 424 

541 
1 , 490  
2 , 031 

541 
1 2 503  
2 , 044 

541 
1 ,409 
1 , 9 50 

Total 

3 , 4 76 

3 , 4 76 
2 2462  
5 , 9 38  

3 , 4 76 
4 , 6 6 7  
8 , 143  

3 , 4 76 
4 , 5 72 
8 , 048  

3 , 4 7 6  
4 ,251  
7 , 72 7  

.po. 
.po. 



irrigation at the 320 acre level. This was an increas e of  1, 7 89 

hours (center pivot ) , 2, 110 hours (wheel move) ,  and 2, 205 hours 

( tow line) over that hired in the dryland planning model. This was 

a percentage increas e of 72. 6  percent ,  85 . 7  percent , and 89 . 5  per­

cent respectively. 

In the irrigation planning models ,  labor was hired i n  all 
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ten periods . Period two and four, February 1 to March 3 1  and May 1 to 

May 31 , demanded s lightly more than one full-time man. Periods one, 

five , and seven, November 16 to January 3 1, June 1 to June 15 , and 

July 1 to July 15 , required j us t  s li ghtly less  than two full-time 

employees. In period one the additional demand for labor can be 

attributed to the more intensified feeding operation while  the increas ed 

yields from alfalfa due to  irrigation were the main reasons for the 

increas ed labor requirements in period five and s even. In the 

dryland model no hired labor was needed in periods six, eigh t ,  and nine . 

Period six and eight ,  June 16 to June 30 and July 16 to July 3 1, which 

is the prime time for irrigating required part-time help. A t hird crop 

of alfalfa made possible by the adoption of irrigation also req uired 

some part- time help in period nine. Period t en was again the period 

that required the mos t  hired labor. Nearly three full-time men were 

required. The increas e in labor requirements in period ten can be 

attributed to harves ting the increas ed total production of corn and 

corn s ilage resulting from irrigation. 
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Capital 

Table XII gives the individual capital requirements, total 

annual capital, and total capital requirements. Since all the planning 

models are oriented towards a feeding operation, the biggest component 

of  total annual capital is capital for the purchase of livestock. 

Livestock animal capital required $123, 010 in the dryland planning 

model which was 56. 6 percent of total annual capital. In the irriga­

tion planning models, capital for the purchase of livestock amounted 

to $ 176, 26 8 in the tow line model, $ 177 ,003 in the wheel move model, 

and $171, 136 in the center . pivot model. This was approximately one 

half (50 . 6  percent in tow line, 49. 6 percent of wheel move, and 49 . 5  

percent of center pivot ) of the total annual capital in the respective 

models. 

Total annual capital requirements for the dryland model were 

$217, 078. The adoption of irrigation at the 320 acre level increased 

the annual capital required to $348, 221 (tow line) , $35 4, 786 (wheel 

move),  and $ 345, 56 5  (center pivot) .  This was a percentage increase of 

60. 4 percent, 6 3. 4  percent, and 59. 1 percent for the respective 

irrigation models. It should he pointed out that capital requirements 

for the wheel move system are greater because a greater number of acres 

are being irrigated with this system, thus a greater feed supply is 

provided and more feeder cattle are purchas ed and fed .  

The annual operating capital needed in the dryland model was 

$26 , 7 9 6 . With  the adoption of irri gation at the 320 acre leve l , annual 

operating capital requi rements increased by an additional $12, 096 



Table XII . Total Annual Capital and Types o f  Capital Required for Dryland Planning Model and 
Irrigation Planning Models with the Adoption o f  Irrigation at the 320  Acre Level 

Capital Dryland 

Annual Operating $ 26 , 796 . 00 

Period 2 Operating 6 , 103 . 00 

Livestock Facili ty 46 , 9 75 . 00 

Livesto ck Animal 123 , 010. 00 

· Crop :fachinery 14 , 194 . 00 

Irrigation Operating 

Irrigation System 
To tal Annual Capital $21 7 , 0 78 . 00 

Land Capital : 
Dryland 168 , 000 . 00 
Irri gable 
Pasture 33 2600 . 00 

· To tal Land Capital $201 , 600 . 00 

TOTAL CAPITAL REQUIRED $418 , 6 78 . 00 

Tow Line Wheel Move 
Irrigation Irrigation 

Planning Hodel Planning Model 

$ 38 , 89 2 . 80 $ 3 8 , 794 . 10 

9 , 6 11 . 30 9 , 6 78 . 80 

7 6 , 566 . 90 7 7 , 074. 20 

176 , 2 68 . 80 17 7 , 003 . 50 

15 , 820 . 20 16 , 506 . 90 

· 6 , 602 . 70  8 , 080 . 30 

24 , 458 . 30 2 7 , 6 48 . 20 
$348 , 2 21 . 00 $35 4 , 786 . 00 

120 , 000 . 00 120 , 000 . 00 
59 , 200 . 00 59 , 200 . 00 
3 3 , 600 . 00 3 3 !600 .00 

$ 212 , 800 . 00 $ 212 ,800 . 00 

_$_ -2_6]._, 021 .  OQ $56  7 ,  586_. 00 

Center Pivot 
Irrigation 

Planning Hodel 

$ 3 7 , 381 . 70 

9 , 139 . 60 

7 3 , 02 3 . 10 

17 1 , 136 . 50 

15 , 651 . 10 

8 , 836 . 50 

30i 396 . 60 
$34 5 , 565 . 10 

1 20 , 000 . 00 
59 , 200 . 00 
3 3 , 600 . 00 

$212 , 800. 00 

_$55 8 , 36 5 . 10 

.i::-­
-...J 



(tow line) ,  $11, 99 8 (wheel move ) ,  and $10, 585 (center pivot) above 

those of the dryland model . Period two capital increas ed from 
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$6, 103 for dryland to $ 9, 611 for towline, $ 9, 6 78 for wheel move , and 

$9, 1 39 for center pivot. Livestock facility capital increased from 

$46, 975 (dryland ) to $76, 5 6 6  (tow line),  $77, 074 (wheel rnov� ) ,  and 

$7 3, 023 (center pivot) . Capital requirements for crop machinery 

increased the least of all capital requirements. Capital needed for 

crop machinery was $14, 194 in the dry land model. The greatest increase 

in crop machinery capital was in the case of the wheel move model . An 

increase of $2,315 . 90 was required. The center pivot and tow line 

planning models required only $1, 45 7. 10 and $1, 626 .20  increases 

respectively. 

Irrigation operating capital was $6, 602 (tow line) , $8, 0 80 

(wheel move), and $ 8,836 (center pivot) .  Capital for irrigation systems 

amounted to $24, 458 for tow line, $27, 64 8  for wheel move, and $ 30, 396 

for center pivot. Center pivot had the greatest capital requirements 

because of its higher investment per acre and higher variable costs per 

acre in r�lation to the other systems. 

Fixed investment in land amounted to $ 201, 600 in the dryland 

model. The land investment in the irrigation models was $2 12 , 800 

which was approximately 38 percent of the total capital required. The 

total capital required for the dryland model amounted to $418 , 678. The 

adoption of irrigation at the 320 acre level increased this req uirement 

to $ 561, 021 (tow line) ,  $ 5 6 9, 5 36 (wheel move ) , and $5 58, 365 (center 

pivot) . 
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Expenses 

A breakdown of  the dif ferent expense components in the dryland 

and irrigation planning models ( 320 acres) are presented in Tahle XIII. 

Total crop and livestock expenses for the dryland model were $ 211 , 009. 

With the initiation of irrigation at the 320 acre level, total expenses 

increased to $ 329, 583 under tow line, $333, 245 under wheel move, and 

$320, 374 under center pivot. The purchase of livestock makes u p  the 

greatest percentage of total expenses. The total livestock expenses 

for the dryland planning model were $163, 751. The adoption o f  irri ga­

tion brought about an additional total livestock expense of $7 8, 484, 

$88, 390, and $89, 848 under center pivot, wheel move, and tow line, 

respectively. 

The dryland crop expenses amounted to $19, 454. The total crop 

expense involved in the transition from dryland to irrigation increased 

by $10, 310 (tow line) ,  $11 , 29 3 (center pivot) , and $11, 442 (wheel move) 

above those in the dryland model. The two major components making up 

the increase were variable operating and fertilizer expenses. Total 

variable �perating expenses increased from $7, 942 in the dryland model 

to $12, 887 (tow line ), $13, 144 (wheel move ) ,  and $13,942 (center pivot) 

which were 62. 1  percent, 65. 4  percent , and 75. 5 percent increases, 

respectively . The requirements for fertilizer increase greatly with 

the increased demand for plant food under irrigation . Irrir,ation at 

the 320 acre level req uires an increas e in fertilizer expenses wi thin 

the range of $3, 318 to $2 , 7 9 3  above that of the dryland planning model . 

Dryland fert ilizer expense amoun ted to $8, 369. 



Table XI II . Summary of Expenses on the Dryland Planning Model and the Irrigation Planning Models  
with the Adoption of  Irrigation at the 320 Acre Leve l  

Tow Line Wheel Move Center Pivot 
Exp enses Dryland Irrigation Irrigation Irrigation 

Lives to ck 
Purchase L ivesto ck $140 , 747. 00 $21 7 ,682 . 83 $21 8 , 943 .78 $208 , 874 . 4 8  
Operating Expense 19 , 761 . 00 29 , 259 . 74 29 , 386 . 99 28 , 370. 78  
Insurance and Taxes 3 ,243. 00 5 ,_19�. ).._5 _ 5 � 2 _2_? • _9 9 �9 90. 67 

Total L ives tock Expens es $163 , 751. 00 $252 , 141. 72 $253 , 5 59 .76 $242 ,235. 93 

Cro� 
Dry land Op erating $ 7 , 942. 00 $ 5 , 9 53. 83 $ 5 , 931.74 $ 6 , 096 . 85 
Irrigation Operating 6 , 923.29 7 ,213 . 08 7 2 845 . 42 
Total Variable Expenses $ 7 , 942. 00 $ 12 , 877. 12 $ 1 3 , 144 . 82 $ 13 , 942 . 27 

Dryland Fertil i ze r  $ 8 ,369 . 00 $ 6 ,287. 02 $ 6 ,272 . 24 $ 6 , 390 . 23 
Irri8ation Fertilizer 5 z 816. 16 5 �890.40 5 z 2 97. 55 
Total Fertilizer  Expense $ . 8 ,369. 00 $ 12 , 103. 18 $ 12 , 162. 64 $ 11 ,687. 78 

Insurance and Taxes-
Machinery $ 701. 00 $ 7 2 1 . 28 $ 721 . 73 $ 7 18. 1 5  

Insurance and Taxes-
Irrigation 936 . 26 1 ,724. 74 1 ,379. 9 1  

Crop Insurance 2 , 442. 00 3 , 126. 96 3 , 14 2 .39 3 , 019 . 17 

To tal Ins urance and Taxes $ 3 , 143. 00 $ 4 , 784 . 50 $ 5 , 588. 86 $ 5 , 1 17. 23 

To tal Crop Expenses $ 19 , 454. 00 $ 29 , 764. 80 $ 30 , 896 . 32 $ 30 , 747 . 28 

Total Hired Labor $ 4 , 926. 00 $ 9 , 336. 00 $ 9 , 142. 00 $ 8 , 502 . 00 
Lil 
0 



Table XI II. (Continued) 

Exp ens es I)ryland 

p�reciation 
Crop Machinery $ 2 , 529 .00 
Livestock Facility 3 , 9 34 . 00 
Irrigation System 

Total Depre ciation $ 6 , 463 . 00 

Interest 
Annual Operating $ 2 , 143 . 00 
Period 2 Operating. 244 . 00 
Livestock Animal 9 , 840 . 00 
Livestock Facility 3 ,05 3 . 00 
Crop Mach inery 1 , 135 . 00 
Irrigation Operating 
Irrigation System 

Total Interest $ 16 , 415 . 00 

TOTAL :CXPE�SES $211 ,009 .00 

Tow Line Wheel Move 
Irrigation Irrigation 

$ 2 , 80 3 . 46 $ 2 , 806 .65 
6 , 165 . 94 6 ,200 .49 
3 ,137 . 08 ___1-t640 .42 

$ 12 , 106 . 48 $ 12 ,647 . 56 

$ 3 , 111. 42 $ 3 , 10 3 . 52 
384. 45 3 8 7 .15 

14 , 101. 50 14 ,160 .28 
4 , 9 76 . 85 5 , 009 . 82 
1 ,265 .61 1 , 480 . 55 

528 . 21 646 . 42 
1 , 9 56 .66 2 ,211 . 85 

$ 26 ,234 .  70 $ 26 , 999 . 59 

$329 . 583 . 70 $3 33 . 245 .23 

Center Pivot 
Irrigation 

$ 2 , 781 .11 
5 , 924 . 56 

__ 3_, 9 9 8 . 9 7  

$ 12 , 704 . 64 

$ 2 , 990 . 5 3  
365 . 5 8 

13 ,690 . 92 
4 , 746 . 49 
1 ,252 . 08 

7 0� . 92 
2,431 . 7 3  

$ 26 , 184 .25  

$320 , 374 . 10 

V, 
I-A 
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Hired labor expenses increased from $4 ,926 in the dryland 

plan to $8 , 502 in the center pivot plan ,  $9 , 142 in the wheel move 

plan , and $9 , 336 in the tow line plan . The additional l abor expenses 

can be attributed to four significant changes in activities. They 

are the increased feeding operation , a third hay crop , l abQr for irriga­

tion , and the increased yields due to the adoption of irrigation. 

Depreciation expenses in the irrigation planning models 

increased from $6 , 463 (dryland) to $12 , 106 (tow line) , $12 , 647 (wheel 

move) , and $12 ,704 (center pivot). Crop machinery depreciation 

increased sligL tly while livestock facility and irrigation system 

depreciation made up the greatest percentage increase. Livestock 

facility depreciation increased from $3 ,9 34 (dryland )  to $6 , 165 (tow 

line) , $6 ,200 (wheel move ) , and $5 , 924 (center pivot) which was a 

35. 0  percent , 34. 5 percent , and 30.7  percent increase respectively. 

Irrigation system depreciation amounted to $ 3 , 137 for tow line , $ 3 , 640 

for wheel move , and $3 , 99 8  for center pivot . 

Interest expenses increased from $16 , 415 (dryland) to $26 ,234 

(tow line.) ,  $26 , 999 (wheel move) , and $26 , 184 (center pivot) . This 

amounts to an increase of 59 . 8  percent , 64. 4 percent , and 59. 5 percent 

above that in the dryland model respectively. The components making 

up the largest amount o f  the interest were livestock animal and 

facility interest due to the more intensive feeding operation. The 

added interest for irrigation operating and systems amounted to 

$2 ,484 (tow line) , $2 , 85 8  (wheel move) , and $3 , 138 (center pivot) 

which amounted to 31. 9 percent , 27. 0 percent , and 32. 1 percent of the 

total interest increase respectively. 
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Financial �taternents 

Table XIV provides a summary of the operating statements 

and comparison of returns to dryland and irrigated farms in the 

Eastern Missouri Slope area of South Dakota. Total enterprise returns 

were $37 ,742 . 00 for dryland , $ 51 , 325 . 52 for tow line, $49,677 . 53 f or 

wheel move , and $46 , 469 . 54 f or center pivot. The enterprise returns 

figures were the returns available to cover the non-allocated costs 

not considered in the planning models . Thes e costs amounted to 

$20 , 5 37 for the dryland planning model and $21 , 481 for the irrigation 

planning models .. T he final returns attributable to farm management 

and labor were $17 , 205 . 00 (dryland ) , $ 29 , 844. 52 (tow line) , $ 2 8 , 19 6 . 53 

(wheel move) , and $24 ,9 88. 54 (center pivot) , which were the remainder 

after the deduction of the costs not considered in the planning models . 

Paying the operator and fami ly two dollars an hour for their  labor 

amounted to $ 8 , 752  in each m odel . The returns to farm management 

then varied from $8 , 45 3  on the dryland planning model to $ 2 1 , 092 . 5 2  on 

the tow line planning model , $19 , 444 . 53 on the wheel move planning 

model , and $16 , 236. 54 on the center pivot planning model . 

The percentage increases in irrigated returns to farm manage­

ment over the dryland returns were 149 . 5  percent, 130 . 0  percent, and 

92. 0  percent respectively for tow line , wheel move, and center pivot . 



Table XIV. Operating Statement and Comparison of  Returns to Dryland and Irrigation Planning  Models 
with the Adoption o f  Irrigation at the 320 Acre Level 

I tem 

Gros s Income 

- Expens es 
1 

Lives tock 
Crops 
Hired Labor 
Dep reci at i on 
Interes t 

Total [xpens es 

$163 , 75 1. 00 
19 , 454. 00 
4 , 926. 00 
6 , 463. 00 

16 , 415 . 00 

Enterp ri s e  Returns 

Overhead Expens es2 
Non-Allocated Costs 2 , 425. 00 

14 , 112. 00 
3 ,200.00 

800. 00 

Interest on Land 
Land Taxes 
Dep reciation of 

Fences 
Total Overhe ad Expenses 
RETURNS TO LABOR AND FARM 

MANAGEHENT 

Tow Line Wheel Hove Center Pivot 
Dryland Irrigation Irrigation Irrigation 

$248 ,751 . 00 $380 , 909 .22 $382 . 922 . 76 $366 , 84 3 . 64 

$252 ,141 . 72 $25 3 , 559 . 76 $242 , 235 . 9 3 
29 , 764. 80 30 , 896 . 32 30 , 747 . 28 

9 , 336. 00 9 , 142. 00 8 , 5 02. 00 
12 ,106 .48  12 ,647 . 56 12 , 704. 64 
26 ,234. 70 26�9 99. 59  26 ,184 . 25 

211,009 . 00 329 , 583 . 70 3 33,245 .23 � 374 .10 

$ 37 , 742 . 00 $ 51 , 325 . 52 $ 49 ,677 . 53 $ 46 , 469 . 54 

$ 2 , 425 . 00 $ 2 , 425 . 00 $ 2 , 425 . 00 
14 , 896 . 00 14 , 896 .00  14 , 896. 00 

3 , 360 . 00 3 , 360 . 00 3 , 360 . 00 
800. 00 800 . 00 800 . 00 

20 , 5 37 .00 21 , 4_8J ._0_9_ 21 , 481 . 00 2_1!4 81 . 00 

$ 17 ,205 . 00 $ 29 , 844 . 52 $ 28 ,196 . 53 $ 24 , 9 88 . 54 

V1 � 



Table XIV. (Continued) 

Item 

Operator and Family Labor3 

Enterpris e 
Overhead 

Total 

RETURNS TO FARM MANAGEMENT 

1see Table XII. 

· Dryland 

6 , 952. 00 
1 , 800. 00 

$ 8 , 752. 00 

$ 8 ,453. 00 

Tow Line 
Irrigation 

6 ,952. 00 
1 , 800. 00 

$ 8 , 7 5 2. 00 

$ 21,092. 52  

2 see Appendix A ,  Tables II and III. 
3$2. 00 per hour charge for operator and family labor. 

Wheel Move 
Irrigation 

6 , 9 52. 00 
1, 800. 00 

$ 8 , 7 5 2. 00 

$ 191444. 5 3  

Center Pivot 
Irrigation 

6 , 952. 00 
1 , 800 . 00 

$ 8 , 7 5 2. 00 

$ 16�2 36. 54 

V, 
V, 



Comparison of Selected Irrigation Systems at the 640 Acre Leve l 
vs. Irriga tion at the 320 Acre Level 

5 6  

In this section of , t h e  study , a n  analysis of the planning 

models adopting irrigation at the 640 acre level was made. This was 

compared with the results  of  irrigation at the 320 acre level. The 

analysis yielded info rmation on land use, crop production , livestock 

organization, labor and capital tequirements, and exp enses. Other 

than the restriction that corn and alfalfa buying were not permitt ed , 

all other activities were included in the tow line , wheel move , and 

center pivot planning models at  the 640 acre level. The results are 

given on the following pages. 

Land Use Plans 

The results of the optimum land use for irrigation at the 640 

acre level are given in Table XV. Table XVI shows the grain and forage 

production along with the total acres of each crop. All crops raised 

in the 6 40 acre irrigation planning models were used to satisfy the 

feeding requirements as was the case in the 320 acre irrigation planning 

models . 

There was no wheat production in the irrigation planning 

models at the 640 acre level compared to 34. 7 acres · (tow line ) ,  31. 1  

acres (wheel move ), and 60. 0  acres (center pi vot ) at the 320 acre irriga­

tion level. Barley production continued at the 250. 0 acre level as it 

was in the 320 acre irrigation planning models . Total corn acreage 

amounted to 541 acres (tow line ) , 541. 9 acres (wheel move) , and 5 34 . 4  

acres (center pivot ) at the 640 acre irrigation · level . O f  this total 



Table XV . Op timum Land Use for Planning Models with the Adoption o f  Irrigation at the 640 Acre Level 

Activi ties 

Dry land Cro� 

Class  I Land 
Co rn 
Barley 

Clas s II  Land 
Al fal fa  

- Total Dryland Acres 

Irrigated Crops_ 
Co m 
Alfal fa 

Total Irrigated Acres 

Pasture 
Native 
Imp roved 
Feed Lot 

Total 

Unit 

Acre 
Acre 

Acre 

Acre 
Acre 

Acre 
Acre 
Acre 

Acre 

Tow Line Wheel Move Center Pivot 
Irrigation Irrigation Irrigation 

Planning Mode l Planning Mode l Planning Hodel 

7 2 . 8  67 . 6  109 . 2  
2 50 . 0  2 50 . 0  2 50 . 0  

169 . 2  166 . 4  1 88. 8 

49 2 . 0  484. 0 548. 0 

468. 2 474 .3 4 25 . 2  
139 . 8  141. 7 1 26 . 8  

608 . 0  616 . 0  55 2. 0 

135 . 6  135 .6  135. 8 
320 . 0  320 . 0  3 20 . 0  

4 . 4  4 . 4  4 . 2  

460 . 0  460 . 0  460 . 0  

VI 
'-l 



Table XVI . Total Acres of Crops and Crop Production in Planning Models with the Adoption of  
Irrigation at the 640 Acre Level 

Tow Line Wheel Move Center Pivot 
Item Unit Irrigation Irrigation Irrigation 

Planning Model Planning Model Planning �lodel 

Total Acres o f  Cro£S 

Corn Acre 541. 0 541. 9 534. 4 
Barley Acre 2 50. 0 250 . 0  2 50. 0 
Al falfa Acre 309 . 0  308 . 1  315. 6 

Total Acre 1 , 100.0  1 , 100. 0  1 , 100 . 0  

Grain and Forage Production 

Corn Bushels 44 , 463  44 , 84 8  41 , 768 
Barley Bushels 10 , 000 10 , 000 10 , 000 
Corn S ilage Ton 2 , 516 2 , 5 33 2 , 399 
Al fal fa  Ton 1 , 0 31 1 , 038 984 

V1 
co 
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468. 2  acres, 474. 3 acres, and 425. 2 acres for the respective models were 

irrigated while the remaining 72. 8 acres (tow line) , 6 7 . 6 acres (wheel 

move) ,  and 109. 2 acres (center pivot) were raised on drylan<l Class I 

cropland. The wheel move planning model had a total of 1, 038 tons of 

alfalfa from 308. l acres. A total of 141. 7 acres was irrigat ed while 166. 4 

acres were raised on dryland from Class II cropland. The tow line 

model ' s  production was j ust slightly less. A total of  1 , 031 tons was 

raised from 309.0 acres. Of this total 139. 8 acres were irrigated 

with the balance (169 . 2) coming from dryland Class II cropland. The 

center pivot model had the . largest acreage of alfalfa but the smallest 

production in tons. The center pivot ' s  acreage production under 

irrigation was the smallest of the three models. A total of 126 . 8 

acres was irrigated while 188. 8 acres came from the Class II  cropland. 

Irrigation at the 640 acre level brought about an increase in 

the feed supply that amounted to approximately 38 percent above that of 

the 320 acre irrigation level. Corn production in bushels increased to 

44, 463 bushels (tow line ) ,  44, 8 48 bushels (wheel move) , and 4 1 , 768 

bushels (center pivot) at the 640 acre level from 28, 437 bushels, 

28, 775 bushels, and 26, 0 70 bushels for the respective models at  the 

320 acre level. The total acres of corn increased by 67. 8, 64. 9, and 

88. 1 acres. The great increase in bushels of corn was due to the 

additional acres of corn under irrigation which amounted to 46 8. 2 acres 

(tow line) ,  474. 3 acres (wheel move ) ,  and 42 5. 2 acres ( center pivot) in 

the 640 acre irrigation models while only 2 3 7. 5 acres (tow line), 

240 . 3  acres (wheel move) ,  and 217.7 acres (center pivot) we re irri gated 

in the 320  acre irrigation models .  Production of silage increased from 
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1,885 tons, 1, 89 3 tons, and 1, 829 tons a t  the 320 acre irrigation 

level to 2, 516 tons, 2, 533  tons, and 2, 39 9 tons at the 640 acre 

irrigation level for the tow line, wheel move, and center pivot 

respectively. Barley production in both acres and bushels remained 

constant at both irrigation levels. There was an inverse re lationship 

in regard to alfalfa production . At the 640 acre irrigation level, 

less acres of alfalfa were raised but a larger total production in tons 

was experienced. The reason for this was that more acres of alfal fa 

were produced under irrigation . The pasture was ful ly utilized at  both 

the 320 acre and 640 acre irrigation levels. 

Livestock Plans 

The optimum livestock plans for irrigation at the 640 acre 

level are presented in Table XVII . A total of 1, 321 calves (tow line), 

1, 329 calves (wheel move) ,  and 1, 261 calves (center pivot)  was purchased. 

This amounted to 3 45 calves, 3 46 calves, and 3 30 calves more than were 

purchased and fed in the 320 acre irrigation models respectively . The 

purchase of period 2 feeders increased to 572 head ( tow line) , 576 

head (wheel move) , and 545 head (center pivot) from 429 head, 430 head, 

and 415 head for the respective models. 

A total of 284 calves, 28�  calves, and 287 calves for tow line, 

wheel move ,  and center pivot respectively were raised on pasture for 

12 months with roughage ration during the winter . The cal ves were 

marketed weighing 800 pounds on October 15 . This was a s li ght decreas e 

in this activity comp ared to the 3 20  acre irrigation leve l .  A total of  

306 head , 306 head , and 310  head was in this activity at the 320 acre 



Table XVII . Optimum Livestock Enterprises for Planning Models with the Adoption of  Irrigation at  
the 640 Acre Level 

Lives tock Ac tivi ty 

Buy Calves , October , Winter on 
Roughage Ration, Summer Graze 
and Sell 800 Pound Feeders 

Buy Calves , October , Winter 
on Light G rain Ration , Sell 
650 Pound Feeders in April  

·Buy Calves , October , Winter on 
Light Grain Ration , Trans fer to 
Feed Lot , Feed Out in Period 1 ,  
Silage Ration and Sell for 
Slaughter, Octob er  

Buy 650 Pound Feeders , 
October , Feed Out in Period 2 ,  
S ilage Ration and Sell for 
Slaughte r ,  April 

To tal Calves Purchased 

Total Feeders Purchased 

Unit 

Head 

Head 

Head 

Head 

Head 

Head 

Tow Line 
Irrigation 

Planning Model 

2 84 

465 

572  

572 

1 , 32 1  

5 72 

Wheel Hove 
Irrigation 

Planning Hodel 

2 8 3  

4 70 

5 76 

576  

1 , 32 9 

576 

Center Pivot 
Irrigation 

Planning Model 

2 87 

429 

545 

54 5 

1 , 261  

545 

Q'\ 
I--' 
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level. The remaining 1, 037 calves (tow line),  1, 046 calves (wheel 

move) ,  and 974 calves (center pivot) were fed a grain ration for six 

months before 545 head, 576 head, and 545 head were transferred to 

drylot for period 1 (April 15 to October 15) and fed out on a silage 

ration . These animals were marketed at 1, 100 pounds on October 1 5 .  The 

remai ning 465 head, 470 head, and 429 head of calves in the respective 

· models which were raised to yearling feeders were sold at 650 pounds 

on April 1 5. During period 2, October 15 to April 15 , 572 head, 576 

head, and 545 head i n  the respective models were fed a silage ration 

to slaughter weight and sold at 1, 100 pounds . 

Labor . 

In each planning model the available operator and family labor 

was fully utilized . With the increased number of cattle on feed, and 

number of acres irrigated at the 640 acre level, the hours hired and 

total number of hours required for each operation increased considerably. 

The additional total hours required for this operation in compari son 

to irri gation at the 3 2 0  acre level amounted to 1, 806 hours, 2, 0 15 hours, 

and 2, 127 hours for center pivot, wheel move, and tow line respectively. 

Table XVII I  sum.�arizes this information . 

The following was the breakdown of hired labor for all planning 

models by period in the terr.ts of equivalent full-time men . The feedi ng 

operation in period one, Novemb er 16 to January 31 , required two full­

time men plus part- time help ranging from six to eigh t- tcnth_s of one 

man. Period two, February 1 to March 31, required two full- time men 

for each planning model . The planting of smal l grain during period 



Table XVIII . Operator and Family Labor and Labor Hired by Period for Planning Models with the 
Adoption of Irrigation at the 640 Acre Level 

Period: Ill 112 113 /14 11 5 /16  11 7 If 8 11 9 1110  
Planning Models Total Man Hours of 0Eerator and Family Labor Avai lable 

450 483  35 3 3'•4 218 217 217 218 4 35 541 

Tow Line 

Fami ly Labor 450 483  353  344  218 217 217 218 4 35 541 
Hi red Labor _1 , 252._ 957 237 641 465 - 244 447 . 211 29 2. 2 , 041 
To tal Labor 1 , 709  1 , 440 590  9 85 683  461 664  4 2 9  7 2 7  2 , 582  

Wheel �-love 

Family Labor 450 483  353 344  218 217 217 218 4 35 541 
Hired Labor 1 ,270 966 239 55 3 467 163 477 101 297 2 z054 
To tal Labor 1 ,720 1 , 449 592 897 685 3 80 6 94  319 7 32 2 , 5 95  

Center Pivot ----

Family Labor 450 483  353  344  218 217 217 218 4 35 541 
Hired Labor 1,181 894 222 530 407 100 4 16 9 9  259 12 9 49 
Total Labor 1 ,631 1 , 377 575 874 625 3 17 633  3 17 694 2 , 4 90 

Total 

3 , 476 

3 , 476 
6 ,79 4  

10 , 270 

3 , 476 
62587 

10 ,063 

3 , 476 
6 ,057 
9 , 5 33 

°' 
vJ 
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three, April 1 to April 30, required only part-time help ranging 

from six to seven-tenths of one man. The planting of corn from May 1 

to Hay 31  in period four required one and one-half men for the center 

pivot planning model, one and six-tenths men for the wheel move planning 

model, and one and nine-tenths men for the tow line planning model . 

Periods six and eight, June 16 to June 30  and July 16 to July 31  

respectively , the help demanded ranges from one-half (center pivot) ,  

and three-fourths (wheel move ) ,  to one full-time man (tow line ) .  

Period seven, July 1 to July 15, required two full-time men in each 

solution. Harvesting small grain and a third crop of alfalfa in period 

nine, August 1 to August 31, require d part-time help equivalent to six­

tenths of one man. The harvesting of  corn and corn silage in period 

ten, September 1 to November 15, required just slightly less than four 

men . 

Capital 

Capital requirements are listed in Table XIX. These range from 

$471 , 011 (center pivot),  $ 471 , 860  (tow line ) ,  to $ 4 84, 285 (wheel move) 

for total annual capital and from $69 3,611 ,  $69 4 , 460, to $706 , 885 for 

total capi tal required respectively. This represented an increas e in  

total annual capital of  $125 , 456, $1 2 3, 5 39 ,  and $12 9, 499 for th e respec­

tive models or a percentage increas e  of app roximately 36 percent. 

As more acres were irrigated, an additional enlarge�ent in the 

fee ding operation occurred. Capital for th e purchas e of  livestock 

incre ased to $ 2 2 5, 82 3  (tow line ) , $ 2 2 7, 107 ('1:·.rheel rnove ) ,  and $ 216, 85 9 

(center pivot ) from $1 76, 2 6 8, $1 7 7, 00 3 ,  and $1 7 1, 1 36  at  the 3 2 0  acre 



Table XIX . Total Annual Capital and Types of Capital Required for Planning Models with the Adoption 
o f  Irrigation at the 640 Acre Level 

Tow Line Wheel Move Center Pivot 
Capital Irrigation Irrigation Irrigation 

Annual Operating $ 51 , 605 . 00 $ 51, 415. 00 $ 48 , 540 .00 

Period 2 Operating 10 ,095 . 70 10 ,090 .80 10 , 1 30 . 20 

Lives tock Facility 105 ,86 7 . 30 106 , 604. 90 100 , 714 . 40 

Lives to ck Animal 225 , 82 3. 80 2 2 7 ,107 . 10 216 ,859 . 40 

Crop Machinery 16 , 334 . 90 17 , 5 99. 00 16 , 2 75 . 30 

Irrigation Operating 13 , 217 . 10 16 , 171. 90 17 , 6 98. 90 

Irrigation System 48 , 916. 60 55 , 2 96 . 30 60 , 79 3 . 20 
-

To tal Annual Capital $471 , 860. 40 $484 , 285. 00 $471, 011. 60 

Land Capital : 
Dryland 72 , 000. 00 7 2 , 000 . 00 7 2 , 000. 00 
Irrigable 118 ,400.00 118 , 400.00 118 ,400. 00 
Pas ture 32 ,200 . 00 �200.00 3 2 . 200 . 00 

Total Land Capi tal $ 22 2 , 600 . 00 $222 , 600 . 00 $ 222 , 600. 00 

TOTAL CAPITAL REQUIRED $ 694 , 460 . 40 tJQ_6L�8_5 • _Q_Q $693 !611. 60 
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irrigation level, respectively . This amoun ts to a 28 percen t  increase 

in livestock animal capital . Livestock facilities capital increased 

to $105, 867 ( tow line) , $106, 60 4  (wheel move),  and $100, 714 (center 

pivot) . This amounts to an increase of $29, 30 1, $29, 530, and $ 27, 6 9 1  

respective ly. Annual operating capital increased by $12, 7 13 in the tow 

line p lanning mode l, and $12, 621 in the wheel move planning model and 

$11 , 15 9  in the center pivot planning model which is a 32 percent 

increase . Period 2 operating capital and crop machinery capital 

increased just slightly. 

Irrigation ope rating capi tal increased from $6, 602 (tow line) , 

$8 , 080 (wheel move ) , and $8, 836 ( tow line ) at the 320 acre irrigation 

level to $13, 217, $ 16 , 171, and $17, 6 98 for the respective models at  the 

640 acre level . Irrigation system capital amounted to $ 48, 916 ( tow 

line ) ,  $55, 296 (wheel move) ,  and $60, 793 (center pivot) at the 640 acre 

irrigation level compared to $ 24, 458, $ 27, 648, and $30, 396 at  the 320 

acre irrigation level for the respective systems . 

Fixed investment in land increased from $212, 600 at the 320 

acre leve l to $222 , 6 00 at the 640 acre irrigation level. 

� ens�� 

Table XX gives a de tailed breakdown of different expenses at 

the 640 acre level . Total crop and lives tock expenses increased by 

$ 115, 554  ( tow line) ,  $118, 236 (wheel m ove ) , and $111, 64 8  (center pivot) 

over those at the 320 i rrigation level .  This represented a 35 percent 

increase . The component making up the biggest increas e was livestock 



Table XX . Summary of Expenses in Planning Models with the Adoption of Irrigation at the 640 
Acre Level 

Tow Line Wheel Move Center Pivot 
Expenses Irrigation Irrigation Irrigation 

Lives tock ------
Purchase of  Lives tock $292 , 9 39 . 15  $294 ,845 . 96 $279 , 619 .20 
Operating Expenses 37 ,975 .53  3 8 ,201. 81 36 , 394 . 89 
Insurance and Taxes 7 , 05 8 . 10 7 ,105 . 58 � 72 6 • 4 4 

Total Lives tock Expenses $337 , 972 . 78 $340 ,153 . 35 $322 ,740 . 53 

Cro� 
Dryland  Operating $ 3 , 428 . 19 $ 3 , 358 . 49 $ 3 , 918 . 78 
Irrigation Operating 14 ,281 . 04 14 , 876 . 40 16 , 029 . 56 
Total Variable Expenses $ 17 ,709 .23 $ 18 ,234 . 89 $ 19 , 948 . 34 

Dryland Fertilizer $ 4 , 324 . 56 $ 4 ,269 . 59 $ 4 , 708 . 54 
Irrigation Fertilizer 12 ,033 . 06 12 , 199 .25 10 , 872 . 15 
Total Fertilizer Expense $ 16 , 357 . 62 $ 16 , 468 . 84 $ 15 , 580 .69 

Insurance and Taxes-Machinery 709 . 31 70 8 . 82 712 . 74 
Insurance and Taxes-Irrigation 1 ,852 . 52 3 , 449 . 47 2 ,759 .81 
Crop Insurance 3 !929 . 97 3 . 949 .74 3 ! 791. 84 
Total Insurance and Taxes $ 6 , 491. 80 $ 8 , 108 . 03 $ 7 ,264 . 39 

Total Crop Expenses $ 40 ,55 8 . 65 $ 42 , 811 .76 $ 42 , 793 . 42 

Total Hired Labor $ 13 ,588 . 00 $ 13 ,170 .00 $ 12, 112 . 00 

°' 
-....J 



Table XX. ( Continued) 

Tow Line 
Expens es Irrigation 

�reciation 
Crop :1achinery $ 2 ,654. 59 
Livestock Facility 8 , 302. 28 
Irrigation System 6 ,274. 15 

Total Depreciation $ 17 ,231. 02 

Interest -----
Annual Operating $ 4 , 128. 40 
Period 2 Operating 403. 83 
Livestock Facility 6 , 881. 37 
Livestock Animal 18 ,065. 90 
Crop :fachinery 1 , 306. 79 
Irri8ation Operating 1 , 05 7. 37 
Irrigation System __ 3 , 913. 32 

Total Interest $ 35 , 756. 98  

TOTAL EXPE:�S ES $445 , 137. 4 3  

Wheel Hove 
Irrigation 

$ 2 , 649. 17 
8 , 356. 7 7  
7 ,280. 85 

$ 18 ,286. 79 

$ 4 , 113. 19 
403. 63 

6 , 929. 32 
18 , 168. 56 

1 , 727. 91 
1 ,29 3. 74 

_ 4 , 423 . 70 

$ 3 7 ,0 60.05 

$45 1,4 81. 95  

Center Pivot 
Irrigation 

$ 2 , -692. 46 
7 , 921. 65 

___J__z_ 997. 93  

$ 18 ,612. 04 

$ 3 , 883. 22 
405.21 

6 ,546. 4 3  
17 , 348. 75 

1 , 302. 02 
1 , 415. 91 

� �4�, 863. 45 

$ 35 , 7 64. 99  

$4 32,022. 98  

0' 
00 



p!1rchases which ranged from $70, 745 (center pivot) , $75, 257 (tow 

line),  to $75, 902 (wheel move) . 

69 

Each expense component under the heading of crops experienced 

an increase. The total crop expenses amounted to $40, 558 (tow line) , 

$42, 811 (wheel move) ,  and $42, 793 (center pivot) . Total variable 

expenses amounted to $ 17,709, $18,234, and $19 , 948 in the respective 

models . This was an increase of $5, 832, $5, 090, and $ 6, 006 respectively. 

Fertilizer expense increased from $12, 103 (tow line) , $12, 162 (wheel 

move) ,  and $11, 687 (center pivot) to $16,357, $16, 468, and $15, 580 

respectively . This, of course, is all related to the increased acres 

under irrigation. 

The labor expenses increased by $4, 252 (tow line) , $4, 028 

(wheel move),  and $3, 610 (center pivot) over those at the 320 acre 

irrigation level. Depreciation amounted to $17, 231 (tow line ) ,  $ 18, 286 

(wheel move),  and $18, 612 (center pivot) at the 640 acre irrigation 

level compared with $12, 106, $12, 647, and $ 12, 704  respectively. 

The interest e>q>ense amounted to $35, 756, $37 , 060, and $35, 764 

at the 640 irrigation level. This was an increas e o f  $11, 522, $11, 05 1, 

and $ 9, 5 80 respectively. 

Livestock animal interest made up the largest component of 

total interest which amounted to $18, 065  (tow line ),  $18, 168 (wh eel 

move ) ,  and $17, 348 (center pivot) at the 640 acre i.rrigation level. 

This was an increase of $ 3 , 9 64, $4, 0 0 8, and $3, 658 in the respective 

models above that o f  irrigation at the 320 acre level. Annual 

operating interest increase d approximately $1, 000 in each of the 

planning models at the 640 a cre level above tl 1at at the 320 acre level . 
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u.lvestock facility interest increased approximately $ 1 , 800 in the 

respective models. Irrigation system interest amounted to $1, 05 7 

(tow line),  $1, 293 (wheel move) ,  and $1, 415 (center pivot) at the 6 40 

acre level compared to $528, $ 6 46, and $706  for the respective models 

at the 320 acre level. Irrigation system interest increased from 

$1 , 956 (tow line), $2, 2 11 (wheel move) ,  and $ 2, 431 (center pivot ) at 

the 320 acre level to $3, 913, $4, 423, and $ 4, 863 respectively at the 

640 acre level. 

Financial Statements 

Table XXI summarizes the operating statements and compares the 

returns to management for irrigation at the 640 acre level. The total 

enterprise returns were $ 61, 85 2. 47 (tow line),  $5 8, 731. 20 (wheel move),  

and $52, 45 1. 04 (center pivot) .  The non-allocated costs at  the 640 

acre level were $ 22, 327. The returns to labor and farm management were 

$39, 5 25. 47 (tow line),  $36, 40 4 . 20 (wheel move) ,  and $30, 124. 04 (center 

pivot) .  

The returns to farm management were $30, 7 73, $ 27, 652, and 

$21, 37 2  for tow line, wheel move , and center pivot, respectively. This 

was an increase of $ 9, 6 81, $ 8, 208, and $5, 146 for the respective models 

above those at the 320 acre irrigation level. The percentage increases 

of irrigated returns to farm management at the 640 acre level over dry­

land returns were 2 64. 0 percent (tow line) , 227. 1 percent 0�heel move ),  

and 152. 8 percent (center pivot) . 



Table XXI . Operating Statement and Comparison of Returns in Planning Hodels with the Adoption 
of Irrigation at the 640 Acre Level 

Tow Line Wheel Move Center Pivot 
Item Irrigation Irrigation Irrigation 

Gros s Income $506, 989. 90  $510 , 213. 15 $4 84, 47 4 . 02 

Exp ens es 1 

Livestock $337, 972. 78 $340 , 153 . 35 $322 , 740 . 53 
Crops 40, 558. 65 42, 811 . 76  42, 79 3 . 4 2 
llire<l Labor 13, 5 88. 00 13, 170. 00 1 2, 112. 00 
Depreciation 1 7, 231 . 02 1 8 , 2 86 .  79  1 8, 612. 04  
In terest _ _35 , 756. 98 37, 060. 05 35 , 764. 9 9  

Total Expens es 445, 137 . 43 451 , 481. 95 _!lb 0 22. 98 

NET RETURNS $ 61 , 852. 47 $ 58, 731. 20 $ 52, 451 . 04 

Overhead Fxpenses 2 

Non-Allocated Costs $ 2, 425. 00 $ 2 , 425. 00 $ 2, 424. 00 
Interest on Land 15,582 . 00 15, 582. 00 15, 582 . 00 
Land Taxes 3,520. 00 3, 520.00 3 , 520. 00 
Depreciation-Fences 800. 00 800 . 00 800. 00 

Total Overhead Expenses 22 ,327 . 00 22 ,327. 00 �327 . oo 

RETURNS TO LABOR AND FARM 
MANAGEMENT $ 39, 525 . 47 $ 36 ,404 . 20 $ 30 , 124 . 0 4  

...... 
� 



Table XXI . (Continued ) 

Item 

Operator and Family Lahor3 

Ente rprise 
Ov-e rhead 

Total 

RETURNS TO FARM MANAGEMENT 

1 see Tab le XVI I .  

Tow Line 
Irrigation 

6 , 9 52. 00 
1, 800. 00 

$ 8 , 752. 00 

$ 30 ,_ 7 7 3 .  4 7 

2see App endix A ,  Tab les II and III . 
3$ 2. 00 per hour charge for operator and family labor . 

Wheel Move 
Irrigation 

6 , 952 . 00 
1 , 800 . 00 

$ 8 , 75 2. 00 

$ 27 ,_652. 20 

Center Pivot 
Irrigation 

6 , 9 52. 00 
1 , 800 . 00 

$ 8 , 752 . 00 

$ .21! 372. 04 

" 
N 



Comparison o f  Selected Irrigation Systems at the 960 Acre Level 
vs . Irrigation at the 640 Acre Level 

73 

In this section of the study , an analysis o f  inaugurating 

irrigation at the 960 acre level is made . The results obtained f rom 

the optimum solution are compared with the results of  irrigation at the 

640 acre leve l .  There are four irrigation planning models in  this 

section . As before , they are the tow line , wheel move , and center 

pivot . The fourth planning model has all  three types o f  systems. It 

has two o f  each type. 

These planning models did not allow the purchase of feed grain 

or alfal fa hay . Information on land use , crop production , livestock 

o rganization ,  labor and capital requirements , and expenses are given on 

the following pages . 

Land Use Plans 

The activities selected for _the optimum land use pro grams are 

given in Table XXII. Tab le XXIII surrnnarizes the grain and forage 

production along with the total acres o f  each crop . The model with all 

three types of systems (in the remainder of this section--this model 

will be called choice o f  systems ) irrigated 888 acres , while  tow line 

covered 912 acres , wheel move 924 acres , and center pivot 828 acres. 

The greatest shi ft in the organi zation of crop enterprises 

occurred at the 960 acre irrigation leve l. All corn and alf al fa 

production was raised under irrigation with the exception o f  22 acres 

o f  alfal fa in the center pivot irrigation model. Total corn acreage 

amounted to 660.2 acres (choice) , 679 .4  acres (tow line) , 689 . 1 acres 



Tab le XXII. Optimum Land Use for Planning Models with the Adoption of  Irrigation at the 960  Acre 
Level 

Activities 

Dryland Crop� 

Clas s I Land 
Barley 

Clas s II Land 
Barley 
Al f al fa 

Total Dryland Acres 

Irrigated C.!2J?� 
Corn--towline 
Corn--wheel move 
Com--center p ivot 
Al fal fa--wheel move 
Alfal fa 

Total Irrigated Acres 

Pasture 
Native 
Improved 
Feed · Lot 

Total 

Three Systems 
(Tow Line , 

Uni t Wheel Move , 
Center Pivot )  

Planning Model 

Acre 140. 8 

Acre 71. 2 
Acre 

222. 0  

304. 0 
80. 2 

276 . 0  
2 2 7. 8  

888. 0  

Acre 134 . 6  
Acre 320. 0 
Acre 5 . 4  

460. 0 

Tow Line Wheel Move Center Pivot 
Irrigation Irrigation Irrigation 

Planning Model Planning Model Planning Hodel 

125. 2 117. 4 179 . 8  

6 2. 8  58 . 6  70 . 0  
2 2 . 2  

188. 0 17 6. 0  2 72. 0 

6 79.4 
689.1 

6 16 . 9  

232. 6 234. 9 211. 1 
912. 0 9 24 . 0  8 2 8. 0  

134. 5 134. 4 134. 8 
320 . 0  320. 0  320. 0 

5 . 5  5 . 6  ', 5. 2 

460. 0 460. 0  460. 0  



Table XXIII . Total Acres of Crops and Crop Production in Planning Models with the Adoption of  
Irrigation at the 960 Acre Level 

Item 

Total Acres o f  CrO£S 

Co rn 

Barley 
Alfal fa 

Total 

Grain and Forage Production 

Co rn 

Barley 
· Corn Silage 
i\lfal fa 

Unit 

Acre 
Acre 
Acre 

Acre 

Bushels 
Bushels 
Ton 
Ton 

Three Systems 
(Tow Line , 
Wheel Move , 

Center Pivot) 
Planning Model 

801. 0 
212 . 0  
227. 8 

1 , 100 . 0  

60 , 431 
7 , 9 81 
3 ,104 
1 , 2 9 5  

Tow Line 
Irrigation 

Planning Model 

6 79 . 4  
188. 0 
2 32 . 6 

1 , 100. 0  

6 2 , 467  
7 ,14 5 
3 ,149  
1 , 32 2  

Wheel Move 
Irrigation 

Planning Model 

6 89 .1 
176 . 0 
234 . 9 

1 , 100 . 0  

63 , 487 
6 , 689 
3 , 171 
1 , 335 

Center Pivot 
Irrigation 

Planning Model 

616 . 9  
248 . 8 
233. 3 

1 , 100 . 0  

55 , 962 
9 , 579 
2 , 9 85 
1 , 199 

...... 
VI 



76 

(wheel move) , and 616. 9 acres (center pivot ) .  In the choice model 

304 acres were irrigat e d  under the tow line , 80 . 2  acres under the wheel 

move , and 2 76. 0  acres under the center pivot . The remaining 2 27 . 8  acres 

irrigated in the choice planning model were alfalfa. Alfalfa acreage 

amounted to 2 32 . 6  acres , 2 34. 9 acres , and 2 33 . 3 acres for tow line, 

wheel move , and center pivot respectively . Comparing this to irrigation 

at the 640 acre level , corn acreages increased by 138 . 4  acres , 147 . 2  

acres, and 82 . 5  acres and alfalfa acreages decreased by 76 . 4  acres , 7 3 . 2 

acres, and 82 . 3 acres for tow line , wheel move , and center pivot respec-

tively . 

A decrease in barley acreage was experienced. This was the  only 

crop grown on d ryland with the exception of alfalfa in the center pivot 

model . Barley production amounted to 212 . 0  acres, 18 8 . 0 acres , 176  

acres , and 248 . 8  acres for the choice , tow line , wheel move, and center 

pivot respectively . Barley product�on at the 640 acre irrigation i evel 

was 250 acres on dryland cropland in each of the respective models . The 

pasture was completely utilized as was the case at the 640 acre l evel . 

Irrigation at the 960 acre level increased the total feed supply 

by approximately 27 percent over that at the 640 acre level . Total 

bushels of corn increased to 6 2 , 467 bushels , 63 , 487 bushels, and 55 , 962  

bushels at  the 960 acre level from 44 , 463  bushels, 44 , 84 8  bushels, 41 , 76 8  

bushels , at the 640 acre level for tow line , wheel move , and center pivot 

respectively . The choice planning model ' s  corn production amounted to 

60 ,4 31 bushels. The corn silage production was 3 ,104 tons (choice) , 

3 ,149 tons ( tow line ) ,  3 ,171 tons (wheel move) � and 2 , 9 85 tons (center 

pivot ) at the 960 acr� irrigation level. This was an increas e of 6 3 3  
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�ons, 6 38 tons , and 5 86 tons for tow line, wheel move, and center 

pivot respectively over that at the 6 40 acre irrigation level. Al falfa 

production at the 960 acre level totaled 1, 2 9 5  tons (choice) ,  1 , 322 

tons ( tow line ) ,  1, 35 5  tons (wheel move ) ,  and 1, 19 9 tons (center pivot) 

compared to 1,0 31 tons ( tow line),  1,0 3 8  tons (wheel move) , and 984  

tons (center pivot) at the 6 40  acre irrigation level . Barley production 

amounted to 10, 000 bushels in all models at the 640 acre level. At the 

960 acre level, barley production amounted to 7, 981 bushels (choice) , 

7 , 1 45 bushels ( tow line ) ,  6, 6 3 9  bushels (wheel move), and 9, 579  bushels 

(center pivot).  

Livestock Plans 

Optimum livestock plans for irrigation at the 9 60 acre level 

are presented in Table XXIV . A total of 1, 66 5 calves (choice) ,  1, 70 2 

calves (tow line) ,  1, 7 21 calves (wheel move ) ,  and 1, 5 76 calves (center 

pivot)  was purchased. This was 381 calves (tow line) , 40 2 calves 

(wheel move ) ,  and 315 calves (center pivot) more than were purchas ed and 

fed in the 640 acre irrigation planning models. A total o f  7 06 h ead 

(choice ) ,  716 head (tow line) ,  721 head (wheel move),  and 679  head (center 

pivot) period 2 yearlings was purch ased and fed in _the 960  acre irri ga­

tion planning models. This was 1 4 4  head (tow line),  145 head (whee l 

move ) ,  and 1 34 hea d (center pivot) more than were purchased and fe <l in 

the res pective models at the 6 4 0  acre irri r,ation level. The exp anded 

feeding operation a t  the 960 acre irrigation level showed an increas e of  

approxima tely 2 8  p ercent over the 6 /� 0  acre level. 



Table XXIV . Optimum Livestock Enterp rises for Planning Models with the Adoption of Irrigation 
at the 960 Acre Level 

Three Sys tems Tow Line Wheel Move Center Pivot 
Livestock Activity Unit Irrigation Irrigation Irrigation Irrigation 

Planning Mode l  Planning Model  Planning Model Planning Hodel 

Buy Calves , October , Winter on 
Roughage Ration , Summer Graze 
and Sell 800 Pound Feeders Head 262 260 258 267 

Buy Calves , October , Winter 
on Light Grain Ration , Sell 
650 Pound Feeders in April Head 69 7 7 26 742 630 

Buy Calves , Octob er , Winter on 
Light Grain Ration , Trans fer to 
Feed Lot , Feed Out in Period 1 ,  
Silage Rat ion and Sel l  for 
Slaughter , October Head 706 7 16 7 2 1  679 

Buy 650 Pound Feeders , October , 
Feed Out in Period 2 ,  Silage 
Ration and Sell  for Slaughter , 
Ap ril Head 706 7 16 7 2 1  679 

· Total Calves Purchas ed Head 1 ,665 1 , 702 1 , 72 1  ,, 1 , 576 

Total Feeders Purchased Head 706 7 16 7 2 1  6 79 

" 
00 
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A slight decrease in the number of calves raised to heavy 

yearlings on pasture was experienced. A total of 262 calves (choice ) ,  

260 calves (tow line) ,  25 8 calve s (wheel move ) ,  and 267 calves (center 

pivot) was raised on pasture for 12 months . This was a decrease of 

24 head (tow line), 25  head (wheel move) , and 20 head (ceqter pivot) . 

The remaining 1 , 40 3  calves , 1 , 442 calves, and 1, 463 calves and 1, 309 

calves in the choice , tow line, wheel move, and center pivot respectively 

were fed a grain ration for six months b efore 70 6 head , 7 16 head, 721 

head, and 679 head in the respective models were transferred to drylot 

for feeding in period 1 (April 15 to October 15 ) and fed out on a silage 

ration. These animals were marketed at 1, 100 pounds on October 15. The 

remaining 69 7 head, 72 6 head, 742 head, and 630 head of calves in the 

respective models were raised to yearling feeders and sold at 650 pounds 

on April 15. During period 2 ,  October 15 to April 15, 7 06 head, 7 16 

head, 721  head, and 679 head of calyes in the res pective models are fed 

in drylot. They are marketed at 1, 100 pounds on April 15. 

Labor 

Table XV surmnarizes the requirements for operator and hired 

labor per period. Operator and family labor were completely utilized . 

A total of 8, 5 9 1  (three systems ), 9, 0 7 7 (tow line),  8, 7 7 9  (wheel move) ,  

and 7, 8 74 (center pivot) hours was hired during the year for each 

respective model. 

Labor demands were greatest during period ten, September 1 to 

November 15, when the harvesting of com and corn silage took place . 

Approximately five full-time men were required in this period . Period 



Table XXV. Operator and Family Labor and Labor Hired by Period for Planning Models wi'th the 
Adoption o f  Irrigation at the 960 Acre Level 

Period :  Ill 112 113 114 115 f/6  11 7 118  119  /!10 Total 
Model Fanns Total �fan Hours o f  OEerator and Farnilv Labor Availab le 

450 4 83 35 3 344 218 2 17 2 17 2 18 4 35 541 3 , 476 

Three Systems 
Fami ly Labor 450  483  35 3 344 218 217 217 2 18 4 35 541 3 , 476 
Hired Labor 1-_&�0 1, 29]_ 304 780 449 2 85 4 6 2  2 25 4 6 5  � 644 8 , 59 1  

657 6 67 
-

Total 2 , 130 1 ,780 1 , 124 50 2 679 443  900 3 , 185 12 , 067 

Tow Line 
Family Labor 450 483  35 3 344 218 217 217 2 18 4 35 541 3 , 476 
Hired  Labor 1 ,720 1 , 329 ·302 8 86 4 88 39 2 4 84 306 464  2 2706 9,077 
Total 2 , 170 1 , 81 2  655 1 , 2 30 706 609 701 524 899 3 , 247 12 , 5 53  

Wheel Move 
Fami ly Labor 450 483  35 3 344 218 217 217 2 18 4 35 541  3 , 476 
Hired Labor 1 ,740 · 1 , 345 300 760 49 3 271 532 139 4 6 3  2 ,736 8 ,779 
Total 2 , 190 1 , 828 653 1 , 104 711 488  74 9- 357 89 8 3 , 277 12 , 255 

Center P ivot 
Family Labor 450 483  35 3 344 218 2 17 217 2 18 4 35 541 3 , 476 
Hired Labor 1 , 584 1 , 218 301 679 40 2 170 4 2 3  1 5 6  449 2 , 49 2  7 ,. 874 
Total 2 , 034 1 ,701 654 1 , 02 3  6 20 440 640 374 8,84 3 ,0 33  11, 350 

0, 
0 



one, November 16 to January 31, had the next greatest demand for 

labor. The int�nsified feeding operation required the equivalent 
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of  3. 5 to 4 full-time men. The equivalent of 2. 5 to 2. 8 full- time men 

were needed in period two, February 1 to March 31. The plan ting of 

small grain along with feeding during period three , April l to April 

30, demanded sligh tly less than one full- time man. Periods four, five, 

and seven, May 1 to May 31, June 1 to June 15, and July 1 to July 15, 

all demanded 2 to 2. 5 full-time men. Periods six, eigh t, and nine, 

June 15 to June 30, July 16 to July 31, and August 1 to August 3 1, 

required nearly the equivalent of  one full-time man. 

The hired labor requirements  for tow line at this level com­

pared to  the 640 acre level increased to 9, 077 hours from 6, 7 94 hours, 

while wheel move increased to 8, 7 79 from 6 ,587. A total o f  7 , 8 7 4 hours 

was hired in the center pivot model at the 960 acre level compared to 

6, 057 hours at the 6 40 acre irrigation level . 

Capital 

' The individual types o f  capital, to tal annual capital, and total 

capital requirements are given in Table XXVI. Total capital req uired 

at this level was $ 842, 8 33 (choice) , $8 37, 957  (tow line) , $ 84 7, 9 84  

(wheel move),  and $ 8 32, 242 (center pivo t ). This was an increase of  

$143, 49 7, $141, 09 9, $138 , 631 for tow line, wheel move, and center pivot 

respectively above the capital req uired at the 640 acre irrip,ation 

level. This amounts to an increase of approximately 20 percent. 



Table XXVI . Total Capital and Types o f  Capi tal Required for Planning Models with the Adoption o f  
Irrigation at the 960 Acre Level 

Capital 

Annual Operating 

Period 2 Operating 

Livestock Facility 

Livestock Animal 

Crop �-1achinery 

Irrigation Operating 

Irrigation Sys tem 

Total Annual Capital 

Land Capital : 
Dryland 
Irrigable 
Pasture . 

Total Land Capital 

TOTAL CAPITAL REQUIRED 

(Three· System) 
Tow Line, 

Wheel  Move , 
Center Pivot 

$ 62 , 90 8 . 10 

12 , 040 .60 

134, 5 32 . 70 

27 3 , 35 3 . 90 

18, 543 . 10 

2 3 , 543 . 10 

82 ,502 . 50 

$607 ,633 . 20 

24 , 000.00 
177 ,600 . 00 

3 3 , 600 . 00 

$ 2 35 , 200 . 00 

$84_2 1833 . 20 

Tow Line 
Irrigation 

$ 64 , 456 . 80 

12 , 322 . 00 

137 , 40 7 . 80 

2 7 7 , 42 8 . 70 

17 , 901. 80 

19 , 865. 50 

7 3 , 374. 80 

$602 , 75 7. 40 

24 , 000. 00 
177 ,600. 00 

3 3 ,600 . 00 

$235 , 200 . 00 

$�8 3 7 , 957 . 40 

Wheel Move 

Irrigation 

$ 64 , 152 . 60 

12 , 463 . 00 

138 , 849 .10 

2 79 , 5 21 . 80 

18 , 5 55 . 60 

24 , 29 8 . 10 

82 ,944 . 40 

$610 , 7 84 . 00 

24 , 000 . 00 
177 , 600 . 00 

3 3 ,600 . 00 

$235 ,200 . 00 

$84 5 , 9 84 . 60 

w, 

Center Pivot 
Irrigation 

$ 5 9 , 942 . 10 

11 , 329 . 30 

127,641. 20 

262 , 763 . 80 

17 , 57 4 . 70 

26 ,601 . 80 

___2_Ll89 . 70 

$ 5 9 7 , 042 . 60 

24 , 000 . 00 
17 7 , 600 . 00 

--11.z 600 . 00 

$2 35 , 200 . 00 

$ 8 32 ,24 2 . 60 
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The two components requiring the most capital were livestock 

facility and livestock animal. Livestock animal capital amounted to 

$273 , 353 (choice ) ,  $277 , 428  ( tow line ) , $279 ,521  (wheel move ) , and 

$262 , 763 (center pivot) . This was an increase of  $51 , 605 , $52 , 414 , 

$45 , 904 for tow line , wheel move , and center pivot respectively above 

that needed at the 640 irrigation level. Livestock facility capital at 

the 960 acre irrigation level was $134 , 532 (choice ) , $137 , 407 (tow line) , 

$138 , 849 (wheel move ) , and $127 ,641 (center pivot) compared to $105 , 867 , 

$106 , 604 , and $100 ,714 for tow line , wheel move , and center pivot 

respectively at the 640 acre irrigation level . This was an increase o f  

29 percent for livestock f acility capital . 

Annual operating capital amounted to $62 , 908 , $64 , 456 , $64 , 152 ,  

and $59 , 942 for choice , tow line , wheel move , and center pivot respec­

tively at the 960 acre irrigation level. This was an increase of 

$12 , 851 (tow line ) , $ 9 , 737 (whee l m_ove ) , and $11 , 402 (center pivot) over 

annual operating capital at the 640 acre irrigation level. Period 2 

operating capital increased from $10 , 095 (tow line) , $10 , 09 0  (wheel 

move ) , $ 10 , 130 (center pivot) at the 640 acre l evel to $12 , 040 (choice ) ,  

$12 , 322 (tow line) , $ 12 , 463 (wheel move ) ,  and $11 , 329  (center pivot) at 

the 960 acre level. Crop machinery capital increased j ust s lightly. The 

increase amounted to $1 ,56 7  for tow line , $ 956 for wheel move ,  and $ 1 , 4 9 9  

fo r center pivot. 

Irrigation operating capital at the 960 acre level amounte d to 

$23 ,543 (choice ) ,  $19 , 865 (tow line ) , $24 , 2 9 8  (wheel move) , and $ 2 6 , 6 0 1  

( cente r pivo t )  compared to $ 1 3 , 2 1 7  (tow line ) , $ 1 6 , 171  (whee l move ) , 

and $ 17 , 69 8  ( cente r pivot ) at the 640 a cre level . Irri gation system 



� capital increased to $ 82 ,502 (choice ) , $73 , 374 (tow line) , $ 82 , 944 

(wheel move ) ,  and $91 , 189 (center pivot) at the 9 60 acre level . The 

increase from the 640 acre level to the 960 ncre level amounted to 

$24 , 45 8  for tow line , $27 ,648 for whee l move , and $30 , 396 for center 

pivot . Fixed investment in land increased from $222 , 600 at the 640 

acre irrigation level to $235 ,200 at the 960 acre irrigation level . 

This is an increase o f  5 . 7  percent. 

Expenses 
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A breakdown of the expense components for irrigation at the 

960 acre level is given in Tab le XXVII . Total expenses increased to 

$562 ,565 for choice , $567 , 801  f or tow line , $ 578 , 2 80 for wheel move , 

and $542 , 569 for center pivot . Total livestock expenses made up 

approximately three-quarters of the total expens es . Total l ivestock 

expenses amounted to $42 1 , 376 (choice ) , $429 , 423 (tow line) , $433 , 457 

(wheel move) , and $40 1 , 824 (center pivot ) . This was an increase in 

livestock expenses of $ 91 ,451 ,  $93 , 304 , and $79,084 for tow line , 

wheel move , and center pivot respectively over the 640 acre irrigation 

level . 

Total crop exp ens es amounted to $54 , 0 74 , $ 51 , 9 04 ,  $ 5 5 , 348 , 

and $55 , 05 5  for choice , tow line , wheel move , and center pivot re s pe c­

tively . Total variab le costs made up $ 24 , 17 1 ,  $ 22 , 86 9 , $23 , 670 , and 

$ 2 6 , 131 o f  this  total in the r es pective models . Ferti l i ze r  cos ts were 

$ 20 , 259 , $ 20 , 5 5 1 , $ 20 ,792 , and $19 ,395 in each of the respective models 

comp ared to  $16 , 35 7 , $ 16 ,46 8 ,  and $15 , 580 in  tow line , wheel move , and 

center pivot respective ly at th e 640 a cre irrigation leve l .  



� 
Table XXVI I .  Sunnnary of Expenses in Planning Models with the Adoption of Irrigation at the 960 

Acre Level 

Tow Line Wheel Move Center Pivot 
Expenses Three Systems Irrigation Irrigation Irrigation 

Livestock -

Purchase Livestock $366 , 2 38 . 11 $37 3 , 39 9 . 19 $376 , 9 88 . 88 $348 , 9 15 . 64 
Operating Expense 46 , 285 . 01 4 7 , 00 3 . 11 4 7 , 36 3 . 08 44 , 468 . 34 
Insurance and Taxes 8,85 3 . 34 9 , 021 . 5 3 9 , 105 . 84 �440 . 38 

Total L ives tock Expenses $421 , 376 . 46 $429 , 42 3 . 00 $4 33 , 45 7 . 80 $401 , 824 . 36 

_!:raps 
Dryland Operating l ,_618 . 94  1 , 460 . 65 1 , �81 . 01 1 , 9 66 . 1 9 
Irrigation Operating 22 2552 . 6 8 2 1 , 408 . 6-3 2 2 , 2 89 . 4 1  24 ! 165 . 65 
Total Variab le Expenses $ 24 , 171 . 6 2 $ 2 2 , 869 . 2 8 $ 2 3 , 6 70 . 4 2 $ 26 , 131 . 84 

Dryland Fertilizer 2 , 810 . 82 2 , 6 29 . 09 2 , 6 32 . 5 7 3 , 09 3 . 2 8  
Irrigation Fertilizer 17 i449 . 06 17 , 9 22 . 49 1 8 2 159 . 81 16 i 302 . 2 7 
To tal Fertilizer Expense $ 20 , 259 . 88 $ 20 , 55 1 . 58 $ 20 , 79 2 . 38 $ 1 9 , 39 5 . 55 

Insurance and Taxes-Machinery 718 .  80 7 19 . 65 720 . 08 7 14 .  89 
Insurance and Taxes-Irrigation 4 , 040 . 88 2 , 808 . 78 5 , 174 . 21 4 , 1 39 . 72 
Crop Insurance 4 , 883 . 17 4 , 9 55 . 2 9  4 , 9 91 . 44 4 , 6 73 . 59 
To tal Insuran ce and Taxes $ 9 , 642 . 85 $ 8 , 4 83 . 72 $ 10 , 885 . 7 3 $ 9 , 5 28 . 20 

Total Crop Expenses $ 54 , 0 74 . 35 $ 5 1 , 904 . 58 $ 55 , 348 . 53 $ 5 5 , 05 5 . 5 9  

Total Hired Labor $ 17 , 182 . 00 $ 18 , 152 . 00 $ 1 7 , 5 58 . 00 $ 15 , 746 . 00 



Tab le XXVI I . ( Continued)  

Expenses Three Systems 

Depreciation 
Crop :fachinery $ 2 ,683. 68 
Lives tock Facility 10 ,369 . 41  
Irrigat ion System 10 , 7 76. 23  

Total Depreciation $ 2 3 ,829 .49  

Interest 
Annual Operating $ 5 ,0 32.65 
Period 2 Operating 4 81 . 62 
Livestock Facility 8 ;744 . 62 
Livestock Animal 21 , 860.26 
Crop Hachinery 1 ,500.23 
Irri gation Operating 1 , 883 . 44 
Irrigation System 6 , 609_.)0 

Total Interest $ 46 , 103 . 02 

TOTAL EXPEXS ES $562 ,565. 32 

Tow Line Wheel Move 
Irrigation Irrigation 

$ 2 ,688. 08 $ 2 , 690.2 9  
10 ,564. 74 10 ,662. 65 

� _J��l. 23  10 , 9 21 . 27 

$ 22 ,664 . 05 $ 24 ,274 . 21 

$ 5 , 156 . 54 $ 5 , 132.21 
492 . 88 498 . 52 

8 , 931 . 51 9 , 025. 1 9  
22 , 194. 30 22 , 361. 74 

1 , 432 . 14 2 , 044 . 44 
1 ,589. 23 1 , 943 . 85 
5 ,_869 . 98  6 , 6 15__!__51 

$ 45 ,666.58  $ 47 , 641. 50 

$567 , 810. _2_1 �578 ,2 80. 04_ 

� 

Center Pivo t 
Irrigation 

$ 2 ,660 . 10 
9 , 89 1 . 2 9  

_!_L 996. 90  

$ 24 ,54 8 . 29 

$ 4 ,795 . 36 
453 . 17 

8 , 2 96 . 6 8 
2 1 , 021. 10 

1 , 405. 9 8  
2 , 12 8. 14 

_ _L295 . 17 

$ 45 , 395.60 

$54_2...1569. 84 

00 
O"I 



.. The labor expenses increased to $17, 182 (choice ) ,  $ 1 8, 152 

(tow line ) ,  $ 1 7, 5 58 (wheel move ) ,  and $15, 746 (center pivot) at the 

8 7  

960 acre irrigation level from $13, 588 (tow line), $1 3, 170 (wheel move), 

and $12, 112 (center pivot) at the 640 acre irrigation level. 

Depreciation increased to $23, 829, $22, 664, $24, 274, and $24, 548 

for choice, tow line, wheel move, and center pivot respectively at the 

960 acre level. Crop machinery depreciation remained re latively the 

same at both the 640 acre and 960 acre levels. Livestock f aci lity 

depreciation increased over the 640 acre irrigation level by an amount 

of $2,262 for tow line, $2 , 306 for wheel move, and $1, 970 for the center 

pivot. Irrigation system depreciation amounted to $10, 776 (choice) ,  

$ 9, 411 (tow line ),  $10, 921 (wheel move) ,  and $11, 996 (center pivot) at 

the 960 acre level compared to $6,274 (tow line) ,  $7, 280  (wheel move),  

and $7, 997 (center pivot) at  the 640 acre level. 

The interest expense amounted to $46, 103, $45, 666, $47, 641, 

and $45, 395 for choice, tow line, wheel move, and center pivot respec-

. tively. This was an increase of approximately $10, 000 in the respective 

models above that of irrigation at the 640 acre level. Livestock animal 

was the largest interest component which totaled $21, 8 6 0, $22, 194, 

$22, 361, and $21, 021 for choice, tow line, ,�1eel move, and center pivot 

respectively . Annual operating interest increas ed approximately $ 1, 000 

in the respective models going from the 640 acre level to the 960 acre 

level . Period 2 operating, crop machinery, and irrigation operating 

interest all increased by small margins. Irrigation system interest 

amounted to $ 6 , 600 ( choi ce ) ,  $ 5 , 869  (tow line) ,  $ 6 , 6 35 (wh eel move) , 
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and $ 7 ,295 (center pivot) at the 960 acre level . This was an increase 

of $1 , 9 56 for tow line , $2 ,212 for whee l move , and $2 , 432 for center 

pivot above that of irrigation at the 640 acre le ve l . 

Financial Statements 

Table X��III gives a summary of the operating statements and a 

comparison of returns to management for irrigation at the 960 acre 

level . The greates t returns to management continued to be  the tow line 

irrigation model . The total enterprise returns were $66 , 646 (three 

systems ) , $ 72 , 401 . 54 (tow line ) ,  $67 ,646 .18 (wheel move ) , and $ 5 8 ,2 39 . 99 

(center pivot ) .  The non-allocated costs were $2 3 , 369 . Returns to labor 

and f arm management were $ 42 , 87 7 . 61 (three sys tems ) , $49 , 032 . 54 ( tow 

line ) ,  $44 , 2 7 7 .18 (wheel move ) , and $34 , 870 . 99 (ce nter pivo t ) . 

Paying the ope rator and family $2 . 00 per hour for their  labor , 

returns to management amounted to $ 34 ,125 . 61 for the choice p lanning 

model , $40 ,280 . 54 for the tow line planning mode l ,  $35 , 525 .18 for the 

wheel move planning model , and $26 ,118 . 99 for the center pivo t  planning 

model. This was a 30 . 8  percent ( tow line ) , 28 . 4  percent (wheel move ) , 

and 2 3 . 3 percent (center pivot) increas e  over the respecti ve irrigation 

· planning models at the 640 acre level . 



� 
Table XXVIII . Operating S tatement and Comparison of  Returns for Planning Models with the Adoption of  

Irrigation at  the 960 Acre Level 

Tow Line Wheel Move Center Pivo t 
Item (Three Systems) Irrigation Irrigation Irrigation 

Gross Income $628 , 811. 9 3 $640 ,211. 75 $ 645 ,926.22 $600 , 80 9. 83 

Expens es 1 

Lives tock 421 , 376. 46 429 , 42 3. 00 4 33 , 45 7. 80 401 , 824. 36  
Crop 54 , 0 74. 35 41 , 904. 5 8  5 5 , 34 8. 53  55 ,055. 5 9  
Hired Labor 17 , 182. 00 1 8 , 152. 00 17 , 538. 00 15 , 746. 00 
Depreciat ion 23 , 829. 49 22 , 6 64. 05  24 ,2 74. 21 24 , 548. 29  
Interes t 46 , 10 3. 02 45 , 6 66. 5 8  4 7 , 641. 50 4 5 i 395. 60 

_ Total Expenses $562 , 565 . 32 $56 7 , 810. 21 $ 5 7 8 ,280. 04 $542 , 569. 84 

NET RETURNS $ 66 , 246. 61  $ 72 , 401. 54 $ 6 7 , 646. 18 $ 5 8 ,2 39. 9 9  

Overhead Expenses 2 

Non-Allocated Costs $ 2 , 425. 00 $ 2 , 425. 00 $ 2 , 425. 00 $ 2 , 425. 00 
Interes t on Land 16 , 464. 00 16 , 464. 00 16 , 464 . 00 16 , 464. 00 
Land Taxes 3 , 6 80.00 3 , 680. 00 3 , 6 80. 00 3 , 6 80 .00 
Depreciation-Fences 800.00 800.00 800. 00 800. 00 

Total Overhead Expenses $ 23 , 369.00 $ 23 , 369. 00 $ 2 3 , 369.00 $ 2 3 , 369 .00 

RETlJRNS TO LABOR AND FARM 
MA1�AGENENT $ 42 , 8 7 7. 61 $ 49 , 0 32. 54 $ 44 ,2 7 7. 18 $ 34 , 870 . 9 9 

CX) 
\D 



Table XXVIII. (Continued) 

Tow Line 
Item (Three ·systems ) Irrigation 

Operato r and Family Labor3 

Enterprise $ 6 , 952 . 00 $ 6 , 952. 00 
Ove rhead 1 ,800. 00 1 , 800. 00 

To tal $ 8 , 75 2 . 00 $ 8 , 75 2 . 00 

RETU��S TO FARM NA..�AGEME}ff_ $ 34 , 125 . 61=_ $�0 ,  2�Q_.__54 

1 see Table XXII . 
2 see Appendix A ,  Tables II  and III. 
3$2 . 00 per hour charge for operator and family labor. 

Wheel Move 
Irrigation 

$ 6 , 952. 00 
1 , 800. 00 

$ 8 , 752. 00 

$ __ 35 ,  525 . 1 8  

Center Pivot 
Irrigation 

$ 6 , 952. 00 
1 2 800. 00 

$ 8 , 752 . 00 

$ t� 111 8. 99 

'° 
0 



Summary 

The comparison between the dryland and irrigation planning 

models that provided the greatest differences in income was the tow 

line system at each irrig�tion level. The wheel move, center pivot 

models in that order provided the next largest difference. Thus, if 
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the firm ' s  labor supply is not restricted, the rational decision for the 

firm is to adopt the tow line system because of its lower investment 

costs, fixed costs, and variable costs per acre which lead to the 

greatest returns to management. 

No cash crop sales appeared in the optimum solution for any 

planning model at the dryland, 320 acre, 640 acre, and 960 acre 

irrigation levels. Feeding of livestock was the dominant enterprise 

which became more intensified as the intensity of irrigation increased. 

The individual planning models fully utilized every available resource 

in the optimum organization of each model. 

The analysis in this chapter showed strong evidence that the 

adoption· of irrigation was economically profitable. Table XXIX shows 

a comparison of returns to management between the dryland and irrigation 

models at each irrigation level. The returns to farm management were 

$ 8, 45 3 in the dryland model. Irrigation at the 320 acre level y ielded 

returns to management of $ 21, 092 in the tow line planning model , $ 1 9 , 444 

in the wheel move planning model, and $16,236 in the center pivot 

planning model . This was a percentage increase over the dryland returns 

of 1 4 9. 4  percent, 1 30 . 0 percent, and 92. 0 percent respective ly for tow 

line, wheel move, and center pivot. 
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Table XXIX . Comparison of Returns to Management 

Wheel Center 
Irrigation Levels Dry land Tow Line Move Choice Pivot 

Dryiand $8 , 45 3  

320 Irrigation Level $21,09 2 $19 , 444 $16 , 2 36  

640 Irrigation Level $30,773 $27,65 2  $ 21 , 372 

960 Irrigation Level $40,280 $35,5 25 $34 , 125  $26 , 118  

Irrigation at  the 640  acre level , yielded returns to  farm 

management of  $ 30,773 (tow line) , $ 27 , 65 2  (wheel move) , and $2 1 , 372 

(center pivot) . Comparing these returns to irrigation at the 320  acre 

level , returns to management increased by 45. 8 percent , 42. 2 percent, 

and 3 1. 6  percent for tow line , wheel move, and center pivot respec­

tively . The percentage increas e of irrigated returns to farm management 

at the 640 acre level over dryland returns were 264. 0 percent (tow line ) , 

227 . 1  percent (wheel move) , and 152 . 8  percent (center pivot).  

The greates t  returns to management from i rrigation at the 960 

· acre level were also yielded by the tow line irrigation planning model. 

The tow line returns were 13. 3 percent , 18 . 0  percent , and 54 . 2  percent 

greater than those f or the wheel move, choice of systems , and center 

pivot planning models respectively. Returns to management amounted to 

$40,280 (tow line) , $ 35 , 5 25  (wheel move) , $34,125 (choice of systems) , 

and $26 , 118  (center pivot) . This was 30 . 8  percent (tow line) , 28 . 4  

percent (wheel move) , and 2 3 . 3 percent (center pivot) increas e over the 



respective planning models at the 640 acre level , while it was 90. 0 

percent, 82. 7 percent, and 60. 8 percent increase over the adoption 
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of irrigation at the 320 acre level respectively. Returns to manage­

ment at the 960 acre level were 376. 5 percent (tow line) ,  320 . 2  percent 

(wheel move ) ,  and 208. 9 percent (center pivot) greater than the dry land 

planning model. 

Family labor was fully utilized in each of these planning models. 

Annual labor req uirements increased in every instance with the adoption 

of irrigation. Total labor required ranged from 5, 938 man-hours for 

the dryland planning model to 1 2, 553 man-hours for the tow line irriga­

tion model at the 960 acre level. 

Capital requirements rose with each successive increase in the 

acres irrigated. A comparison of capital requirements is presented in 

Table XXX . The total annual capital requirements ranged from $21 7, 07 8  

(dryland) to $610, 784 (wheel move planning model at 960 acre level ) .  

Total capital required amounted to $418, 6 78 in the dryland planning 

model. The wheel move planning model had the largest capital requirement 

at each irrigation level. This was due to the fact that the wheel move 

system irrigated the greatest number of acres at each irrigation level. 

Thus it raised the greatest feed supply ancl there was a direct relation­

ship between the feed supply and number of cattle on feed. Therefore , 

the largest component of total annual capital was for purchasing livestock . 

The purchase of livestock required 56. 6 percent of total annual capital 

in the dryland plannin g model . In the irrigation planning model at the 

320 acre level, livestock capital made up one-half (50. 6 percent in tow 

line, 49. 6 percent in wheel move, and 49.5 percent in center pivot) of 
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Table XXX . Comparison of Capital Require me nts 

Wheel Center 
Dryland Tow Line Move Choice Pivo t  

Dryland 

Total Annual $21 7, 0 78  
Total Capital $41 8 , 678  

320 Irrigation Level 
Total Annual Capital $348, 221 $35 4, 786  $34 5 , 5 65 
Total Capital Required $561, 021 $567, 586  $ 5 5 8 , 365 

640 Irrigation Level 
Total Annual Capital $471, 860 $4 84,285 $4 71 , 011 
Total Capital Required $694 , 460 $ 70 6, 885 $ 693 , 61 1  

960 Irriga tion Level 
Total Annual Capital $ 602, 75 7 $ 610, 784 $ 60 7 , 633  $ 59 7 , 04 2  
Total Capital Required $837,9 5 7  $845, 584 $84 2 , 833 $832 , 24 2  

the total annual capital in each case. Irrigation at the 640 a cre 

level increased livestock animal capital by 28 percent over the 3 20 

acre irrigation level. The adoption of irrigation at the 960 a cre 

level increased animal capital hy approximately 22 percent over the 

640 a cre level. 

The optimum crop organizations were altered with the adoption 

of irrigation. The intensive feeding operations under irrigation at 

each acreage level, s howed a significant increase in total production 

of corn and alfalfa. The only maj or al teration among th e  organization 

of crops was a decrease in wheat production from 2 9 4. 2 acres (dryland ) 

to 34.7 acres (tow line ) ,  31 . 1  acres (wheel move), and 60.0 acres 

(center pivot) at the 320 acre irrigation level . Irrigation at th e 

640 and 960 acre levels showed no wheat production at all. Barley 
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production increased from O acres in the dryland model to 250 acres 

in the 320 acre . and 6 40 acre irrigation models to satisy the balance 

of the feed grain requirements . Barley production decreased slightly 

at the 960 acre irrigation level compared to the 320 and 6 40 acre 

levels. This was due to the decrease in dryland cropland at the high 

irrigation level. The optimum solution in the irrigation planning 

models brought in more livestock at each acreage level because of the 

rise in the feed bas e provided by the irrigated yields . 



CHAP TE R IV 

COW-CALF OPERATIONS UNDER IRRIGATION 

A particular firm may not want to operate under a plan where 

1 s tockers and feeders are purchased as described in the previous 

hap ter. In this and the following chapter alternative planning 

odels are examined. A firm may prefer to operate a certain type of 

arm such as a cow-calf operation because resources and oanagerial 

11s may be different. To understan d how the adoption of irriga-

96  

on affects a straight cow-calf operation, three different alternatives 

in this chapter. The cow-calf planning models examined 

ere (1) dryland, ( 2) an irrigation planning model that had the oppor­

ity to irrigate 960 acres with two tow line, two wheel move, and 

pivot systems, and ( 3) an irrigation planning model that 

� forced to irrigate 960 acres with wheel . move systems. The planning 

�dels in this chapter were restricted from purchasing livestock for 

•eding and the buying of feed. After reviewing this . chapter, the 

portance that enterprise organization has on returns to management 

11 be evident. 

nd Use Plans 

The activities selected in the optimum land use plans are 

�en in Table XXXI. Table XXXII gives the total acres of crops, total 

ain and forage production, and amount o f  g rain sold. As a cow-calf 

eration, the firm became more diversified in livestock and Brain 

ing .  The beef  cow herd t�ge ther with t�e feeding activities 



Table XXXI . The Optimum Land Use Plans for Dryland and Irrigation Cow-Calf Planning Models , 
Easte rn Missouri Slope , South Dakota 

Activities 

Dryland Crops 
Class I Land 

Co m 
Wheat 
Oats 
Barley 
Al fal fa 

Class II Land 
Al fal fa 
Oats 

To tal Dryland 
Irrig_ated -�_r-9� 

Com 
Al fal fa 
Hheat 

Soybeans 
Barley 

To tal Irrigated 
Pasture -----

lfat i  ve 
Improved 
Feed  Lot 

Total 

-·--

Unit 

Acre 
Acre 
Acre · 
Acre 
Acre 

Acre 
Acre 
Acre 

Acre 
Acre 
Acre 

Acre 
Acre 
Acre 

Acre 
Acre 
Acre 
Acre 

Choice o f  
Dryland Systems 

58. 5 4 3 .  2 
350 . 0  ------

59 . 2  26 . 2  
250 .0  250 .0  
----- 149 . 2  

299.5  247. 7 
82 . 5  -----

1 , 100.0 7 16. 3 

----- Tow 3 3 . 6  
----- -----
----- Tow 270 . 4  

Wheel 7 9. 6  ----- -----
----- -----
----- 383. 6  

39 . 3 111 . 6  
320. 0 320. 0 

0 . 5 0. 8 
359 . 6  4 32 . 4  

Wheel Mo ve 
Irrigation 

------
------

- ------
117. 4  
------

58. 6  
------
176. 0 

19. 2 
59.5 

350. 0 

362 . 6  
1 32. 7 
9 24 . 0 

26. 2 
320. 0 

0. 4 
356. 7 

'° 
....., 



Table XXXII . Total Acres of Crops ,  Grain and Forage Production , and Grain Sold on Dryland and 
Irrigation Cow-Calf Planning Models , Eastern Missouri Slope , South Dakota 

Choice of Wheel Hove 
Activities Unit Dryland Systems Irrigation 

Total Acres of CroEs 

Co rn Acre 58 . 8 76 . 8  19 . 2  
Wheat Acre 350 . 0  350 . 0  350. 0 
Oats Acre 141. 7 2 6. 2  
Barley Acre 250 . 0  250. 0 2 50. 0  
Alfalfa Acre 299 . 5  396. 9  118 .1  
Soybeans Acre ----- ----- 362. 6 
To tal Acre 1 , 100. 0  1 ,100. 0 1 , 100 . 0  

Grain and Forage Production 

Co rn Bushels 1 , 669  4 , 028 1 , 548 
Wheat Bushels 9 , 450 20 ,142 20 ,142 
Barley Bushels 9 , 999 9 , 9 99 15 , 501 
Oats Bushels 6 , 587 1 , 311 
Soybeans Bushels ----- ----- 12 , 056  
S ilage Tons 136 345 \ 125 
Al fal fa Tons 419 585 420 

Grain Sold ' 

Wheat Bushels 9 , 450 20 ,142 20 ,142 
Barley Bushels 7 , 589 · 4 , 615 13 , 2 34 
Oats Bushels 6 , 5 87 1 , 311 
Soybeans Bushels ----- ----- 12 ,056  
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accounting for the remaining 37 percent. Livestock sales were 65 

percent of gross sales in the planning model with a choice of i rriga­

tion systems. Livestock and crop sales repres ented 3 7  percent and 63  

percent of gross sales respectively in the wheel move planning model. 

The optimum combination of crop enterprises was altered (in 

the different mode ls) f rom one model to another. In the dry land 

model , alfalfa was produced on Class II land while oats were produced 

on both land classes. Wheat and barley were produced to thei r limit . 

Only enough co rn was produced to satisfy the corn grain and silage 

requirements for feeding. 

Tow line and wheel  move systems were adopted in the transition 

from the dryland to an irri gation model choosing among three systems. 

This model had the choice of irrigation with either one or  a combination 

of all three systems and the opportunity to irrigate 960 . acres . How­

eve r , only 3 83 . 7 acres were irrigated in the optimum plan. T he tow 

line system was used to irrigate 304 of the total 384 acres. Wheat 

(270. 4  acres)  and corn (33.6 acres) were raised using the tow line 

systems . The wheel  move system irrigated 79 . 7  acres of wheat for cash 

grain sales. Corn , oats, barley , and alfalfa remained under dryland 

conditions . 

One programming solution was obtained in which the wheel move 

system was forced to irrigate 960 acre limit. This was ,done to show 

that irrigation alone is not the answer to low income levels , and that 

the reorgani zation of resources must be conside red also when contem­

plating the adoption of irrigation. This particular system was selected 



because its profitability in the previous ci1apter was in the mid­

range alon e with labor require men ts and investment .  

A total of 9 2 4  acres was irriRate<l with the balance of 176 
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acres remaining under dryland conditions . Barley and wheat were again 

produced at their acreage limit. Barley production was divided between 

dryland (117. 4  acres) and irrigated (1 32. 6 acres) . A total of 118  acres 

of alfalfa was produced for lives tock feeding with about half the produc­

tion corning from irrigation and half fror.1 drylan<l. The total production 

of corn, wheat and soybeans was derived from irrigation. Soybeans (42) 

and wheat sales (40) amount ed to � total of 82 percent of �rain � ales 

with the balance corning from barley. 

In each planning model the i mproved pasture was completely 

u tilized. However, the native pasture was never fully used. A total of 

100 acres , 28  acres, and 114 acres was unused in the dryland , choice of 

systems , and wheel move planning models, respectively . This unused 

resource was assumed to have the option of being rented out at $4. 00 

per AUH which would be added revenue to the firm. 

Lives tock Plans 

The optimum livestock plans are presented in Table XXXI I I . The 

cow-calf herd in the dryland model was 16 0 head. The planning model 

with a choice of systems experience.cl an increase of 5 8 head in the size  

of the cow-calf herd . The optimum cow-calf herd in the wheel move mod el 

was only one head larger than in the dryland model. The dryland and 

wheel move planning models raised some calves to yearlini feeders on 

pasture for 1 2  months . Fif ty-three head ( <lryl and ) and 5 9  head (wh eel 



Table XXXIII. The Optimum Livestock Enterprises on Dryland and Irrigat ion Cow-Calf Planning 
Models , Eas tern Missouri Slope , South Dakota 

Choice of Wheel Move 
Lives tock Activity Unit Dry land Sys tems Irrigation 

Cows Calve Out , February-March Head 160 218 161  

Transfer Calves , October , Winter on 
Roughage Ration , Summer Graze and 
Sell 800 Po�: : Feeders Head 53  --- 59 

Transfer Calves , October , Winter on 
Light Grain Ration , Transfer to Feed 

. Lot ,  April Head 6 2  157 5 7  

Transfer 650 Pound Feeder , April , 
Feed Out in Period I ,  Silage Ration 
and Sell for Slaughter , October Head 62  15 7 5 7  

.... 
0 ...... 
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move) were sold on Octob er 15 at 800 pounds . The remaining 62 and 

57 calves in the respective models were fed a grain ration for six 

months before being transferre d  to drylot in period one (April 15 to 

October 15) . The 157 calves reMaining after cull sales in the irriga­

tion planning model with a choice of systems also went into the six 

month grain feeding activity and then later transferred to drylot. The 

feeding requirements between the dryland and wheel move p lanning models 

were very close. The irrigation model having fewer cattle on feed 

demanded 6 . 4  percent less grain for feed than the dry land model. The 

choice irrigation planning model demanded a 146. 7 percent increase in 

grain for feed compared to the dryland planning model. 

The opportunity costs are of interest since they indicate a 

cost comparison of activities in and not in the current optimum plan. 

The opportunity cost of selling 425 pound calves was $24 . 25. This 

amounts to $5. 71 per hundred weight. The opportunity cost of  calf 

selling in the wheel move planning model was $5. 44 per hundred weight 

while the calf selling opportunity was $5. 44 per hundred weight in the 

dryland planning models. Thus, for calf selling to compete with the 

current feeding program in the optimum plan, calves would have to bring 

in excess of $ 3 7 . 71, $ 3 7 . 38, and $ 37. 4 L• per hundred weight in the choice , 

the whee l move , and the d ryland planning models, respectively . Slaughter 

animals weighing 1, 050 to 1 , 100  pounds  were sold for $2 8 . 50 per hundred 

weight in the optinum plans . 

Labor 

A summary of labor demanded per period is presented in Tab le 

XXXIV . Family and operator labor was not fully utilized in the th ree 



Table XXXIV . Operator and Family Labor and Labor Hired by Period for Cow-Calf Model Farms , 
Eastern Missouri Slope , South Dakota 

Periods : #1 t/2 II 3 114 t/5 l/6 117 #8 #9 1110 
�lodel Farms Total Operator and Family Labor Availab le in Hours 

450 483 3 5 3  344 218 217 217 218  435 541 

Dry land_ 
Family Labor 450 483 353 115 218 39 217 218 4 35 541 
I li red Laher 88 4 176 --- 192 --- 1 34 29 3 3  -----
To tal 538 487 529 115 410 39 351 247 4 6 8  541 

Choice of Sys tems 
Fami ly Lftbor 450 483 35 3 1 32 218 145 217 218 4 35 541 
Hired Labor 392 239 209 --- 39 3 --- 3 3 3  19 25 150 
To t al 84i 7 2 2  562 132 6 11 145 550 237 460 6 90 

Wheel Move --•-- ·-·-
Fami ly Labor  450 483 - 35 3 344 2 18 188 217 218 4 35 541 
Hi red Labor 83 --- 99 13 129 --- 6 3  54 112 373 
Total 5 33 483 452 357 347 188 280 2 72 54 7 914 

Total 

3 ,.4 76 

3 , 069 
656 ---

3 ,725 

3 , 192 
1 ,760 
4 , 952 

3 , 447 
926 

4 , 373 

� 
0 
w 



planning models analyzeJ in this chapter. The operator and family 

labor was fully utilized in all periods except four and six , May 1 
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to �fay 31 and June 16 to June 30, in the dry land and choice of sy stems 

planning models with only period six not completely utilized in the 

wheel move planning model. 

A total of 656 hours was hired in the dryland model. The demand 

for this hired labor varied seasonally. No full-time help was ·required 

except in period five, June 1 to June 15, during the first cutting of 

alfalfa. Half-time help was required in period seven , July 1 to July 

15, during the second cutting of alfalfa. 

The greatest amount of hired labor was experienced in the 

irrigation model with the choice of systems. A total of 1, 760 hours 

was hired which amounted to a 164. 0  percent increase. During periods 

one, two, and three the equivalent of . 9, . 5, and . 6  of  a full-time 

man was required in the respective periods. Period five and seven, 

June 1 to June 15 and July 1 to July 15,  utilized the equivalent of 1 . 8  

and 1. 5 full-time men. Periods eight and nine required j ust a few 

hours of part-time help in the model. A total of 150  hours was hired 

in period ten for fall work. 

The wheel move planning model hired a total of 9 26 hours. 

Part-time h elp was hired in all periods except two and six. The largest 

amount of labor was hired during period ten , Sep tember 1 to Novemb er 15 . 

The individual capi tal requirements , total annual capital , an<l 

total capital required are presented in Table XXXV . Th e to tal annual 



Table XXXV . Total Capital and Individual Capital Requirements for Cow-Calf Models , Eastern 
Missouri Slope , South Dakota 

Choice of 
Capi t al Dryland Systems 

Annual Operating $ 17 , 752. 00 $ 22 , 854.60 

Period 2 Operat ing 699. 00 1 , 951. 80 

Lives tock Facility 15 , 958. 00 27 , 5 18. 70 

Lives tock Animal 57 , 9 44. 00 81 , 006.60 

Crop :tachinery · 13 , 852 . 00 14 ,324. 60 

Irrigat ion Operating ------- 7 ,624. 60 

Wheel Move 
Irrigation 

$ 24 ,214. 00 

1 , 19 9.00 

15 ,615. 90 

58 , 108. 40 

16 , 191. 70 

22 ,679. 50 

Irrigat ion Sys tem ---·---- 31,609.20 -�944.40 

Total Annual Capital $106 ,205 . 00 $186 , 890 . 10 $220 , 953 . 80 

Land Capi tal 
Dryland $165 ,000. 00 $106 ,250.00 \ $ 24 ,000. 00 
Irrigable ------- 71 ,225 . 00 17 7 ,600.00 
Pas ture 33 !600. 00 33 ,600. 00 _3 3 , 600 . 00 

Total Land Capi t al $19 8 , 600 . 00 $212 ,075. 00 $235 ,200.00 

Total Cap i tal Required $305 , 003 . 00 $398 , 965. 10 $456 , 153. 80 
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capital needed was $106 , 205 (dryland ) , $186, 890 ( choice of systems ) ,  

and $220, 954 (wheel move ) while the total capital required was $305, 003, 

and $ 398, 965, and $456, 15 4, respectively. 

Livestock animal and facility capital re mained about the same 

in the dryland and wheel move planning models. Livestock facility 

capital increas ed to $27, 5 1 8  in the choice of systems from $15, 9 58 for 

dryland, and $15, 615 for wheel move . Capital for the purchase of live­

stock amounted to $81, 006 ( choice of systems) ,  $57, 944 (dryland) ,  and 

$58, 108 0�heel m ovn ) . 

Annual operating capital increas ed from $17, 752 in the dryland 

model to $22, 854 in the choice of systems, and $24, 214 in the wheel 

move planning model .  Crop machinery capital increas ed from $ 1 3, 852 

(dryland ) to $14, 324 ( choice of systems ) to $16, 191  (wheel move ) . The 

large increas e from the choice to the wheel move planning model was due 

to the greater amount of acres irrigated and the machinery needed for 

soybean production. 

The irrigation operating capital amounted to $7, 6 24 in the 

choice of sys terns and $ 22, 679 in the wheel move model . Irrigation 

system capital totaled $31, 609 in the choice of systems model and 

$82, 944 in the wheel move model . A percentage incre ase  of 37. 1 p ercent  

occurred in total irrigation capital going from the choice to the wh ee l 

move planning model . The amount of fixed capital was $198, 600 (dryland ),  

$ 2 12, 075 ( choice of s ystems ) , and $ 2 35,200 (wheel move) . 

Expenses 

The e xpense components of the dryland and irrigate d cow-calf 

op erations are given in Table XXXV I . Total expens es amoun te d to $3 7, 2 5 2  



Table XX.XVI. Summary of Expenses on Dryland and Irrigated Cow-Calf Operation , Eastern Missouri 
S lope, South Dakota 

Choice of Wheel Move 
Expens es Dryland Systems Irrigation 

Livestock ----
Operating Expens es $ 6, 976. 00 $ 11, 056. 78 $ 6, 899. 04 
Insurance and Taxes 1 Ll_Q_3_.QO 1, 795._§_2 � !.i088. 13 

Total Livestock Expenses $ 8, 079. 00 $ 12, 852. 40 $ 7, 987. 17 

frop� 
Dryland Operating 7, 112. 00 4,349. 94 1, 258. 33 
Irrigation Operating ------- 5, 883. 20 17 ,000. 55 
Total Operating Expenses $ 7, 112. 00 $ 10, 233. 14  $ 18, 258. 88 

Dryland Fertilizer 7, 1 46. 00 5 , 203. 1 3  2 , 593. 89 
Irrigation Fertilizer ------- 3 2807. 91 8 2 482. 22 
Total Fertilizer Expenses $ 7, 146. 00 $ 9, 011. 0 4 $ 1 1, 076. 1 1 

Insurance and Taxes -Machinery 671. 00 830. 44 2, 104. 27 
Insurance and Taxes-Irrigation ------- 1, 382. 30 5, 174. 21 
Crop Insurance 1 , 067. 00 2�137. 37 . 3 z4 45. 1 3  ' 
Total Insurance and Taxes $ 1, 738. 00 $ 4, 350. 11 $ 10, 723.61 

Total Crop Expenses $ 15 , 996. 00 $ 23, 5 9 4. 29 $ 40 , 058. 60  

Total Hired Labor 1, 27 4. 00 3 , 520. 00 1, 852. 00 

I-' 
0 ......, 



Table XXXVI. (Continued ) 

Expens es Dryland 

Depreciation 

Crop Machinery $ 2, 354. 00  
Lives tock Facili ty 1 , 32 2. 00 
Irrigation System -------

To tal Depreciation $ 3 , 6 76. 00 

Interes t -----

Annual Operating 1, 420. 00 
Period 2 Operating 27. 00 
Livestock Facility 1, 0 37. 00 
Livestock Animal 4 , 6 35. 00 
Crop :1achinery 1 , 108. 00 
Irri gat ion Operating -------
Irrigation System -------

Total Interest $ 8 ,22 7. 00 

TOTAL EXPENSES $ 3 7  ,_25_2_._ 00 

Choice of 
Systems 

$ 2 , 313. 7 2  
2, 2 35. 81 

_4_, 0 78 . 62 

$ 8,628. 15 

1, 828. 37 
7 8. 0 7 

1 , 788. 71 
6 , 480. 55 
1, 1 45 . 96 

609. 9 7  
2 , 528. 7 3  

$ 14, 460. 36 

_t _6 3 , 0 5 5 • 2 0 

Wheel Move 
Irrigation 

$ 1, 150. 9 9  
1 , 2 9 7. 11  

1 0 , 9 21 . 2 7 

$ 1 3 , 369. 67 

1, 937. 12 
47. 99 

1, 015. 0 3  
4 , 648. 6 7  
1, 29 5. 33 
1 , 81 4. 36 

__ 6_z 635 . 5 5  

' $ 1 7, 394. 05  

LS_0-1 6 6 1 .  4 9  

t-A 
0 
00 
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(dryland) ,  $ 63,055 (choice) , and $80, 66 1 (wheel move). The crop 

expenses made up 42. 9 percent , 37. 4 percent, and 49. 7 percent of the 

total expenses, respectively. Total livestock expense was $ 8, 079 

(dryland) , $12, 852 (choic� ) ,  and $7, 987 (wheel move ). The increased 

expense in the choice of system planning model was due to the increased 

size of the cow-calf herd. Depreciation increased $4, 952 ( choice) ,  and 

$ 9, 69 3  (wheel move) over the dryland model with the majority of the 

increase attributed to irrigation depreciation. Interest expense 

amounted to $8,227 (dryland) ,  $14, 460 (choice ) ,  and $17,39 4 (wheel 

move).  The zreatest amount of increase was due to irrigation operating 

expenses and system interest in the respective models. 

Financial Statements 

Table XXXVI I summarizes the operating statements and compares 

re turns to management in the dryland and irrigation cow-cal f planning 

models. The total enterprise returns were $21, 184 (dryland) ,  $21, 781  

(choice ) ,  and $ 18 , 79 4  (wheel move) .  The dryland returns compared to 

the enterprise returns of the dryland planning model · in Chapter III 

experienced a 53 percent decline. By irrigating 3 84 acres in the 

choice of systems plannin�· model, enterprise returns increased by $597 . 5 9  

or 2. 8 percent compared t o  the dryland model in this chapter. When 

forcing the wheel move planning model to irrigate at the 9 6 0  acre level , 

enterprise returns decreas e to $18, 79 4 .  This amoun ted to a decrease of 

$2, 389 compared to the dryland planning model. This illuitrates that 

irrigation alone will not solve the prob lem of low income levels. Tl1e 

non-allocated costs varied from $ 20 , 5 37 ( dryland ) to $ 2 1, 487 (choice) , 



Table XXXVII. Operating Statement and Comparison o f  Returns to Dryland and Irrigation Cow-Calf 
Operat ions , Eastern Missouri Slope , South Dakota 

Choice of  Wheel Move 
Item Dryland Sys tems Irrigation 

Gr.os s Income 
Lives tock $ 35 , 729 . 00 $ 54 , 699. 31 $ 35 , 477. 76 
Crops 21 , 807. 00 29 , 882 . 48 6 2 , 9 5 3. 30 
Pas ture Revenue 900. 00 255 . 00 1,0_2 5 . 00 
To tal $ 58 ,4 36 .00 - $ 84 , 836 . 79 $ 99 ,456. 06 

Expenses 
Lives tock 8 ,079.00 12 , 852. 40 7 , 987. 17 
Crops 15 , 9 96 .00 23 , 5 94. 29  40 , 058. 60 
Hired Labor 1 , 274. 00 3 , 5 20. 00 1 , 85 2. 00 
Depreciation 3 , 676. 00 8 , 6 28. 15 13 , 36 9 . 67 
Interes t 8 , 2 27. 00 14 �460. 36 17 , 394 . 05 
Total Expenses $ 3 7 , 2 52 . 00 $ 63 ,055. 20 $ 80 , 6 61..49  

ENTERPRISE RETURi�S $ 21 ,184.00 $ 21 , 781. 59 $ 18 ,794. 57 

Overhead Expenses 
Non-Allocated  Cos ts $ 2 , 425. 00 $ 2 , 4 25. 00 $ 2 , 425.00 
Interes t on Land 14 ,112. 00 14 , 845. 00 16 ,464. 00 
Land Ta�es 3 , 200.00 3 , 417 . 50 3 , 6 80 . 00 
Dep reciat ion-Fences 800.00 800. 00 800 . 00 

To tal Ove rhead Expenses $ 20 , 5 37 . 00 $ 21, 4 3·7. 5�0 $ 2 3 , 36 9 .00 

RETURi\1S TO LABOR Ai:m FARM MANAGEMENT $ 647. 00 $ 294. 00 - $ 4 , 574 . 00 

1--' 
1--' 
0 



Table XXXVI I.  (Continued) 

Item Dryland 

Operato r and Family Labor 
Enterpri s e  $ 6 , 952. 00 
Overhead 1 , 800 . 00 
Total $ 8 , 752. 00 

RETURNS TO FARt'1 :MANAGEMENT - $ 8 , 105 . 0Q 

Choice of 
Sys tems 

$ 6 , 952. 00 
1 , 800 . 00 

$ 8 , 752 . 00 

- $_ 8 , !!_5} ._ 91 

Wheel Hove 
Irrigation 

$ 6 , 952 . 00 
1 , 800.00 

$ 8 , 752 . 00 

- $ 13_? 326 .4 3 

..... ..... ..... 
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and $23, 369 (wheel move ).  The greatest part of  the variation was due 

to the dif fe rences in the amounts of land capital tied up in the 

different plannin g models. Thus the interest on land varied from 

$14, 112 (dryland) to $14, 845 (choice ) to $16, 464 (wheel move ) .  The 

remaining variation was due to the change in land taxes due to the 

irrigation at the different levels. 

Returns to labor and farm management amounted to $647 (dryland) , 

$294 (choice ) ,  and -$574 (wheel move) .  The operator and family labor 

was never fully utilized but it was assumed that they didn ' t  want to 

change their standard o f  living. The resulting returns to management 

were -$8, 105 (dryland) ,  -$8, 457 (choice ) ,  and -$13, 326 (wheel move) .  

Interest on land was assumed to be higher for the irrigation. 

models than for the dryland model because of an anticipated higher 

value for the irrigated land. The interest charge was $7 33 higher for 

the choice model and $2, 352 higher for the wheel move model. I f  the 

same land interest charge were made for all models, the management 

returns would be -$ 7, 725 for the choice model and -$10, 97 4  for the 

wheel move model compared to -$8, 105 for the dryland model. Even with 

this adjustment labor management returns would be only slightly better 

for the choice model than for dryland. 

Summary_ 

Th e analysis in this chapte r emphasized the i�portance o f  

ente rprise o rganization in management of both d ryland an·d i rri�ation 

farming. In the cow -calf models , the f i rm b ecame more diversi fi ed in 

livesto ck and g rain  farming. The returns for the dryland model i n  
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Chapter I I I  were $8, 45 3 while returns for the dryland cow-calf model 

in this chapter amounted to - $8, 105. This is a difference of $1 6 , 558. 

The buying of feeder calves and yearlings was restricted in the 

cow-calf models and all grain production was sold after meeting the 

feed requirements for the cow-calf operation in each optimum solution. 

Thus the enterprise organization appears to be highly significant com­

pared to the planning models in Chapter III. 

This chapter showed the adoption of irrigation to b e  uneconomic 

if the grain production was to be sold rather than fed in an intensified 

feeding operation as was illustrated in Chapter III. With the adoption 

of irrigation returns to management decreased b elow those of the dry­

land cow-calf planning model. When the choice of systems model irrigated 

38 3. 6  acres out of a possible 960 acres, returns decreased to -$8 , 457 

which was a $35 2 decrease from the dryland cow-calf model. Returns in 

the wheel move planning model which was forced to irrigate 9 24 acres 

decreased to -$ 13, 326. The wheel move and the dryland cow-calf models 

livestock plans were almost the same. Cash grain sales became a large 

portion of sales in the wheel move model. This s hows, as was pointed 

out in Chapter III, that the value added from feeding livestock given a 

feed supply compared to relying on cash grain sales provides the greates t 

returns to management. This gives further evidence that tl1e organiza­

tion of livestock enterpris es is of great importance when considerinp.: 

the a<loption of irrigation. 



Table XXXVIII . The Optimum Land Use Plans for Dryland Planning Models with the Option to Buy 
Feed Grain and Hours Equivalent to Wheel Move Irrigation at the 320 Acre , 640 
Acre , and 960 Acre Levels 

Activities 

Dryland Crops. 

Class  I Land - -
Co rn 
Hheat 
Barley 

Clas s  II  Land 
Al fal fa 
Wheat 
Barley 

To tal Dryland 

Pasture 
Native 
Improved 
Feed Lo t 

To tal 

Planning Model with 
Unit Hours Equivalent to 

Wheel Move Irrigation 
at 320 Acre Level 

Acre 318 . 3 
Acre 350 . o  
Acre 49 .7  

Acre 382 . 0  
Acre -----
Acre -----

Acre 1 , 100 .0 

Acre 137. 1 
Acre 320 .0  
Acre 2 . 9  

Acre 460 . 0  

Planning Model with 
Hours Equivalent to 
Wheel Move Irrigation 
at 640 Acre Level 

465 . 9  
42 . 3  

209 . 8  

74 . 3  
307 . 7 -----

1 , 100 . 0  

1 36 . 3 
320 . 0  

3 .7 

460 . 0  

Planning Mode l  with 
Hours Equivalent to 
Wheel Move Irrigation 
at 960 Acre Leve l 

600 . 6  

117 . 4  

-----
350 . 0  

3 2 . 0  

1 , 100 . 0  

1 35 . 5  
320 . 0  

4 . 5  

460 . 0  

- �-- -� - ----



Tab le XXXIX .  Total Acres of Crops , Grain and Forage Production , and Grain Purchased i n  Dryland 
Planning Models with Hours Equivalent to Wheel Move Irrigation at the 3 2 0  Acre , 
640 Acre , and 960 Acre Levels 

Planning Model with Planning Model wi th Planning Model with 
Activi ties Unit Hours Equivalent to Hours Equivalent to Hours Equivalent to 

Wheel �ave Irrigation Wheel Move Irrigation Wheel Move Irrigation 
at 320 Acre Level at 6 40 Acre Level at 960 Acre Level 

To tal Acres o f  Cro� 

Co rn Acre 318. 3 465. 9 600. 6 
Wheat Acre 350 . 0  350 . 0  350. () 
Barley Acre 49.7 209. 8 149 . 4  
Al fal fa Acre 382. 0  74. 3 --

To tal Acre 1 , 100.0 1 , 100. 0  1 , 100. 0 

Grain and Forage Production 

Co rn Bushels 
Wheat Bushels 9 , 391 8 , 2 19 6 , 880 
Barley Bushels 2 , 2 97 8 ,3 89 6 ,006  
Silage Tons 2 , 545 3 , 727 4 , 805 
Alfal fa Tons 5 35 104 

Feed Purchas ed 

Corn Bushels 26 , 450 38 , 506 56 , 508  
Alfalfa Tons 48  574 810 



465. 0 acres (64 0 acre level) to 600 . 6  acres (960 acre level) . Corn 

grain is purchaied in all planning models, amounting to 2 6, 450 

117  

bushels , 38, 506 bushels, and 56, 508 bushels for the dryland planning 

models with hours equivalen t to the three irrigation levels . The total 

acres of wheat production in each planning model is 3 5 0  acres . Bushels 

o f  wheat product ion decrease as the hours of labor available in th e 

planning models increas e .  This reduction in bushels of wheat resulted 

from shiftin g wheat production f rom Clas s I to Class II  land. The 

remaining acres of cropland are us ed for barley and alfalfa production. 

A total of  49. 7 acres (320  acre level), 209. 8 acres ( 6 40 acr �  level),  

and 117 . 4  acres (960  acre level) of  barley is raised in the respective 

planning models. A total of 382 and 74. 3  acres of alfalfa was grown 

in the planning models with hours of labor equivalent to 3 20 and 6 40 

acres respectively . This resulted in a production of 535 tons and 10 4 

tons while a total of  48 tons and 574  tons was purchas ed respectively . 

At the level equivalent to 960 acres , the total amount of alfalfa 

needed to satisfy feed requirements was purchas ed. 

Livestock Plans 

The optimum lives tock plans are presente d in Table XL . A 

comparison of the numb er of  cattle purchas ed and fed  between the whee l 

move irrigation planning mode ls and the dryland planning models with 

hours eq uivalent to thos e in the irrigation models at the tl1 re e 

acreage leve ls ts given in Tab le XLI. With th e amount o f  lab or 

available ;;ind the option to buy additional feed, an incre as e in the 

total number of cattle  p urchas e d  and on fee d  is exp erien c ed in each 



Table XL. The Op timum Livestock Enterprises in Dryland Planning Models with Hours Equivalent t o  
Hheel  �love Irrifr,ation at 320 Acre , 640 Acre , and 9 6 0  Acre Levels 

Planning Model with 
Lives tock Act ivi ties Unit Hours Equivalent to 

Buy Calves , Octob er ,  Winter 
on Roughage Rat ion , Summer 
Graze and Sell  800 Pound 

Wheel Move Irrigation 
at 320 Acre Leve l  

Feec.ler  Head 342 

Buy Calves , Octob er , Winter 
on Light Grain Ration , 
Trans fe r to Feed Lo t ,  Feed Out 
in Period 1 ,  Silage Ration and 
Sell for S laugh te r_ , October Head 

Buy 650 Pound Feeders , April ,  
Feed Out in Period 1 ,  Silage 
Rat ion and Sell for 
Slaughte r ,  April Head 

Buy 6 50 Pound Feeders , October , 
Feed Out in Period 2 ,  Silage 
Ration and Sell  for 
Slaughter , April  Head 

Total Calves Purchased 

Total Feede rs Purchas ed 

Head 

Head 

240 

338 

578 

582 

9 16 

Planning Model with 
Hours Equivalent to  
Wheel Move Irrigation 
at  640 Acre Level 

34 2 

2 19 

6 28 

84 7 

562  

1 , 475 

Planning Model wi th 
Hours Equivalent to 
Wheel Move irrigati on 
at  9 6 0  Acre Level 

339 

2 78 

814 

1 , 09 2 

6 1 7  

1 , 906 
� � co 
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Table XLI . Comp arison of �famber of Livestock Purch ased and on 
Feed in Wheel Hove Irri gation Planning Models and 
Dryland Planning Models with Hours Equivalent to Wheel 
Move Irrigation at 320  Acre , 6 40 Acre , and 960 Acre 
Level 

Period 1 Period 2 
Planning Mode ls Calves Yearlings Yearlings Total 

Irrigation 3 20 
Acre Level 9 83 430 1 , 413 

Dry land-Hours 
Equivalent to 
320 Acre Level 582 3 38 5 7 8  1 , 498 

Irrigation 640 
Acre Level 1 , 32 9  5 76 1 , 905  

Dry land-Hours 
Equivalent to 

2 , 0 37 640 Acre Level 562 628 847 

Irrigation 960 
Acre Level 1 , 721 7 21 2 , 442 

Dry land-Hours 
Equivalent to 

1 ,092  2 , 5 2 3  960 Acre Level 617 814 
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dryland planning model. The increase amounts to an additional 85  

head, 132 head, and 81  head in the dryland planning models with hours 

equivalent to the three irrigation acreage levels, respectively. 

These models show a decrease in the number of calves purchased, but 

period one yearlings are purchased which did not occur in the irriga­

tion planning models. An increase in the numb er of period two yearlings 

purchased and being fed in drylot amounted to 148 head, 271 head, and 

371 head for the dryland planning models with hours of labor equivalent 

to the three irrigation acreage levels, respectively. 

The pasture was fully utilized in each planning model by the 

raising of feeders. The number of feeders raised on pasture remained 

relatively constant at 342 (320 acre level) , 342 head ( 6 40 acre level) ,  

and 3 39 head ( 960 acre level) . The balance of the calves purchased 

were fed a grain ration for six months before being transferred to drylot 

to be fed with the yearlings purchased in period one. Thus, a total 

of 578 head, 84 7 head, and 1, 09 2 head of yearlings are fed to slaughter 

weight in this drylot activity in both periods one and two in the respec­

tive models. 

Labor 

Both f amily and hired labor were fully utili zed to their 

restriction level in all three planning models. Table XLII  st.lr.lmari zes 

how the labor was utilized in each period. 

The dis tributi on o f  h ired lahor for the planning model wi th 

hours of labor eq uivalent to irrigation at the 320 acre level was as 

follows : Periods two , three , and four , February i to March 31 , April 1 



Table XLII. Operator and Family Labor and Labor Hired by Period for Dryland Planning Hodel with Feed 
Buying Option , Eastern Missouri Slope, South Dakota 

Planning Hodel 

Planning Model wi th Hours 
Equivalent to Wheel Move 
�r rigation a t  3} 0 Level 

Family Labor 
Hired Labor 

Total 

Planning �odel with Hours 
Equivalent to Whee l Move 
Jrrig�tion at 640 Level 

Family Labor 
I lirc<l Laher 

Total 

Planning Model with Hours 
Equivalent to Wheel Move 
Irrigation at 960 Level 

Family Labor 
Hired Labor 

Total 

Period : Ill 112 11 3  /14 #5  116 117 /18 119 #10 Total 
Total 02erator and Family Labor Available in Hours 

450  483  353 344 2 18 2 17 

450  483 35 3 344 218 2 17 
796 558 291  384 443 - 46  -�·--

1 , 246 1 , 041 644 7 2 8  661  2 6 3  

450 483 353 344 218 217 
1,189_ 851 520 662 2 39 144 

1 , 639 1 , 334 8 73 1 , 006 4 5 7  361 

450 483 35 3 344 218 2 17 
1 ,?_9!±_ _!_, _158  648 9 13 2 32 2 33 

2 , 044 1 , 641 1 , 001 1 , 2 5 7  4 50 450 

217  

217  
404  

621 

2 17 
2 00 

4 17 

2 17 
2 1 7  --

4 34 

2 18 

2 18 
126 

344 

2 18 
257  

4 75 

2 18 
3 14 

435 541 3 , 476  

435 5 41 3 ,4 76 
_?__02 l , 32� - 4 , 5 71 

637 1 , 862 

435 541 
4 5 2  li 069  

8 , 04 7  

3 , 4 76 
6 , 585 

88 7  2, 6 10 10 , 061  

435 541 3 , 4 76 
5 72 ±.J.2.tQ _J3_, 5 91  

532 1 , 007 3 , 261 12 ,06 7 

� 
N 
� 
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to April 30, and May 1 to May 31, demand approximately the equivalent 

of one full-time man ; peri ods one, five, and seven, Novemb er 1 6  to 

January 31, June 1 to June 15 , and July 1 to July 15, each u tilized 

approximately two full-time men ; periods six, eigl1 t, and nine, June 16 

to June 30, July 16 to July 31, and Augu st 1 to August 31, required 

j ust part-time help which ranged from • 2 to • 6 to • 5 full-time men 

equivalents respectively . Period ten , September 1 to November 15, was 

the period when the largest demand for labor appeared. The greatest 

portion of the labor demanded in this period was for harvesting silage , 

which required the equivalent of 2. 5 full-time men . 

Capital 

The indi vidual capital requirements and total annual capital, 

and total capital required are given in Table XLIII. A comparison of  

total annual capital required for the wheel move irrigation planning 

models and the dryland planning models wi th hours equivalent to th e 

irrigation planning models is given in Tahle XLIV . 

Table XLIV shows the dryland planning models require sligh tly 

less total annual capital than the irrigated models. Specifically, 

the dryland planning models require 9] . 8  percen t, 9 6.5 percent , and 

95. 5  percent of the capital required in th e wl1eel move irri gation 

planning models at the 320 acre , 640 acre , and 960 acre levels , respec­

tively . 

Annual operating capital req uirements made the greates t  change 

in capital requirements between the irrigation and the dryland plannin � 

models at the 320 acre level. An increas e of  $31, 47 8  was e xperienced 



Table XLIII . Total Annual Capital and Individual Capital Requirements for Dryland Planning Model 
\�ith Option to Buy Feed Grain, Eastern Missouri Slope ,  South Dakota 

Capital 

Annual Operating 

Period 2 Operating 

Livestock Facility 

Lives tock Aninal 

Crop �-1achinery 

Total Annual Capital 

Land Capi tal 
Dryland 
Pas t ure 

Total Land Capital 

TOTAL CAPITAL REQUIRED 

Planning Model with 
Hours Equivalent to 
Wheel Move Irrigation 
at 320 Acre Level 

$ 70 , 273 . 00 

9 , 448 . 30 

61 , 368 . 80 

191 , 329 . 50 

�713 . 40 

$347 , 133. 00 

$168 ,000 .00 
33 , 600 . 00 

$201 , 600 .00 

$548 ,733 . 00 

Planning Mode l with 
Hours Equivalent to 
Wheel Move Irrigation 
at 640 Acre Level 

$106 ,776 . 40 

14 ,467 . 00 

76 , 060 .20 

251 , 091 .40 

1 8!967 .  70 

$467 , 362 .70 

$168 , 000 . 00 
3 31600 . 00 

$201 , 600 . 00 

$668 , 962 .70 

Planning }lodel with 
Hours Equivalent to 
Wheel Hove Irriga_tion 
at 960  Acre Level 

$143 , 306 . 90 

1 8 , 831 . 90 

93 , 867 . 90 

309 , 20 8. 90  

20 2586 .70 

$ 585 , 80 2 . 30 

$16 8 ,000 . 00 
33 , 600 . 00 

$201 , 600 . 00 

$787,402 . 30 

..... 
N w 
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Table XLIV. Comparison of Total Annual Capital · for Wheel Move 
Irrigation Pl anning Models and Dryland Plan ni ng Hodels 
with Hours Equivalent to Whee l Move Irrigation at 3 20, 
640 , and 960 Acre Levels 

Capital 

Annual Operating 
Period 2 Operating 
Livestock Facility 
Livestock Animal 
Crop Machinery 
Irrigation Operating 
Irrig ation System 
TOTAL ANNUAL CAPITAL 

Annual Operating 
Period 2 Operating 
Livestock Facility 
Livestock Animal 
Crop Hachinery 
Irrig ation Operating 
Irrigation System 
TOTAL ANNUAL CAPITAL 

Annual Operating 
Period 2 Operating 
Livestock Facility 
Livestock Animal 
Crop Hachinery 
Irrigation Operating 
Irrigation Sys tem 
TOTAL ANNUJ\.L CAPITAL 

------------- -

Wheel Move 
Irrigation 
320 Level 

$ 38,794. 10 
9,678. 80 

77,074. 20 
177,003. 50 

16,506. 90 
8,080.30 

27 ,648. 20 
$35 4 , 786.00 

Wheel Move 
Irrigation 
640 Level 

$ 51,415. 00 
10,090. 80 

106 ,604. 90 
227 , 10 7. 10 

17,599. 00 
16,1 71. 90 
55 , 296. 20 

$484 , 2 85 . 00 

Wheel Hove 
Irrigation 

960 Level 

$ 64 , 152 . 60 
12 , 4 6 3 . 00 

1 38 , 849 . 10 
2 79 , 5 2 1 . 80 

18 ,555 . 6 0 
24 , 2 9 8 . 10 

_ 82 , 9 4 4 . 40 
$6�_, 7 84 . 00_ 

Dry land-Hours 
Equivalent to 
320 Acre Level 

$ 70,273. 00 
9,448. 30 

61,368. 80 
191 , 329. 50 

14,713. 40 

$347 , 133. 00 

Dry land-Hours 
Equivalent to 
640 Acre Level 

$106 , 7 76. 40 
14,467. 00 
76,060. 20 

251,091. 40 
18, 967.70 

$46 7,362. 70  

Dry land-Hours 
Equivalent to 
9 60 Acre Level --- -----

$14 3 , 30 6 . 90 
1 8 , 8 31 . 9 0 
9 3 , 86 7 . 9 0 

3 0 9 , 2 0 8 . 9 0  
2 0 , 5 86 . 70 

_$5 85 , 802 . 30 
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in annual operating capital by going to the dryland model. This 81 . 8  

percent increase was due to the purchase of the additional feed in 

order to satisfy the feeding requirements. The change in period 2 

operatin g capital was not significant. There was a decrease of $15, 705 

in l ivestock facility capi tal. This was attributable to fewer calf 

facilities and a greater concentration of drylot facilities. Crop 

machinery capital decreased $1, 793 or 10. 8 percent. 

The dryland planning model at the 6 40 acre level experienced an 

increase of $55, 361 in annual operating capital which is a percentage 

increase of 107. 6 percent. Again as noted above, this was attributable 

to the purchase of feed. A 43. 3  percent increase occurred in period 2 

operating capital. Livestock facility capital decreased by $30, 544 whi ch 

was due to a further concentration in drylot facilities. Livestock 

animal capital increased by $ 23, 984 or 10. 5 percent. An increase in 

crop machinery capital of $1, 368 was experienced. 

An increase of $79 , 154 in annual operating capital occurred at 

the 960 acre level in the dryland planning model. This is a percentage 

increase of 12 3. 3  percent. This was due to the increased amount of 

corn and alfalfa purchased to meet tl1e feed requirements for the live­

s tock feeding activities. Period 2 operating capital had a percentage 

increase of 51. 1 percent which amounted to $ 6 , 368 . Livestock facility 

capital experienced a percentage decrease of 32. 3 percent. This decreas e 

amounted to $ 4 9 , 9 81. This was a ttributed to a greater concen tration of 

drylot feedin� facilities and a decrease in yearling feedinR facilities . 

Livestock animal capital increased $29, 6 8 7  or 10. 6 percent . There was 

also an increase of $2 , 0 31 or 10 . 9  percent in crop machi nery capit�l . 
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The total capital required as shown in Table XLIII  amounted to 

$548 , 733 (320 acre level),  $668, 962 ( 6 40 acre level) ,  and $7 87, 402 

(960 acre level).  In each case this was slightly less than the total 

capital required for the respective irrigation planning models. 

Expenses 

A breakdown of the different expense components on the dryl�nd 

planning models is presented in Table XLV. Livestock expenses made up 

the greatest portion of the total expenses in each planning model. The 

purchase of livestock was the .largest component of total livestock 

expense followed by the purchase of feed, operating expenses, and 

insurance and taxes on machinery, respectively. The purchase of live­

stock increased from $ 257, 547 (320 acre level) to $362, 6 7 1  (6 40 acre 

level ) ,  to $453, 539 ( 960 acre level) . This represents an increase of 

$105, 124 and $ 90 , 86 8  respectively for each step. The dollar amount of 

increased feed purchased was $27, 168 going from the 320 acre level to 

the 640 acre level and $27, 920 from the 640 acre level to the 960 acre 

level . A change of $11 ,287 in operating expenses occurred in the 

transition from the 320 acre level to the 640 acre level . The 640 acre 

level to the 960 acre level resulted in an increase of $ 10, 8 42. 

The crop expenses were $19 , 0 27 (3 20  acre level) ,  $ 2 1, 158 ( 6 40 

acre level) ,  and $ 2 3, 1 5 8  ( 960 acre level) . Thes e were due to increases 

in all crop expense  cor:1ponents. Dry land op erating exp ens es increas ed by  

12. 9 percent and 6 . 8  p ercent poin8 from the 320 to the 640  and to the 

960 acre leve ls. Crop insurance increas ed by $ 9 4 3  going to the 6 4 0  

acre planning model , n 4 3. 8  percent incre ase , and the 9 60 acre pl anning 



Table XLV. Summary of Expenses on Dryland Planning Models with Option to Buy Feed Grain , Eastern 
Hissouri Slope , South Dakota 

Expens es 

Lives tock 

Purchas e of Livestock 
Operating Expenses 
Purchas e Feed 
Insurance and Taxes 

To tal L ivestock Expenses 

Crops 

Dryland Operating 
Dryland Fertilizer 

Planning Model with 
I�urs Equivalent to 
Wheel Move Irrigation 
at 320 Acre Level 

$257 ,547 . 12 
32 ,742 . 39 
34 , 166 .50 
5i049 .73  

$329 , 505 . 74 

$ 8 , 228 . 64  
7 , 9 23 . 23 

Insurance and Taxes-�\1achinery 7 1 3 .  9 9  
Crop Insurance __ 2 , 151 . 98 

Total Crop Expenses $ 19 , 017 . 84 

Total Hired Labor $ 9 , 142 . 00 

Planning Model with 
Hours Equivalent to 
Wheel Move Irrigation 
at 640 Acre Level 

$ 3 6 2 , 6 71 .· 21 
44 ,030 . 03 
61 , 334. 50 
6 , 69 3 . 46 

$474 , 729 . 20 

$ 9 , 29 3 . 33 
8 , 458. 81 

764 . 97 
3 , 0 95 . 22 

$ 21 , 612 . 33 

$ 1 3 , 170. 00 

Plannin� Model with 
Hours Equivalent to  
Wheel Hove Irri gation 
at 960 Acre Level 

$453 ,539 . 34 
54 , 8 72 . 75 
89 , 265 . 00 

8 1 39 3 . 55 

$606 , 070 . 64 

$ 9 , 933 . 52 
8 , 9 29 . 76 

7 94 . 11 
-�_)-� 501 . 11 

$ 2 3 , 158 . 50 

$ 17 , 182 . 00 

� 
N 
'-l 



Table XLV. (Continued) 

Expenses 

De..E!._eciation 
Crop Machinery 
Lives tock Facility 

Total Depreciation 

Interes t 

Annual Operat ing 
Period 2 Operating 
Lives tock Facili ty 
Lives to ck Animal 
Crop Machinery 

To tal Interes t 

TOTAL EXPENSES 

Planning Mode l  with 
Hours Equivalent to 
Wheel Move Irrigation 
at 320 Acre Level 

$ 2 ,846 . 78 
5 1888 .21 

$ 8 , 7 34 . 99 

$ 5 ,621 . 84 
377 . 93  

3 ,988 . 97 
15 , 306 . 36 
1 , 177 .__9_l 

$ 26 ,472 . 17 

$392 ,872 . 74 

Planning Model  with 
Hours Equivalent to 
Wheel Move Irrigation 
at 640 Acre Level 

$ 3 ,2 70 . 89 
7 ,679 . 1 7  

$ 10 , 9 50 . 06 

$ 8 , 542 . 11 
5 78 . 68 

4 , 94 3 . 91  
20 , 087 .31 

__b517 . 41 

$ 35 , 669. 42 

$556 , 130 . 91 

Planning Model with 
Hours Equivalent to 
Whee l  Move I rrigation 
at 960 Acre Leve l 

$ 3 , 548 . 4 9  
9 ! 554 . 54 

$ 13 , 10 3 . 03 

$ 11 , 440 . 55 
7 5 3 .27  

6 , 101. 4 1  
24 ,736 . 71 

1 ,646 . 94 

$ 44 , 678 . 88 

$ 704,193 . 05 

t-' 
N 
co 
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model increased by an additional 13. 3 percent. Insurance and taxes on 

machinery increased j us t  sligh tly. Dryland fertilizer expenses 

increased 6. 7 percent ( 6 40 acre level) and 5. 5 percent ( 960 acre leve l). 

Depreciation expense increased from $ 8, 7 34 ( 320 acre level) to 

$10, 950 (640 acre level) to $13, 10 3  ( 960 acre level).  Livestock 

facili ty depreciation made up 80. 8 percent and 8 7. 1  percent  o f  the 

respective increased expense. 

The total interest expense increased from $ 26, 472 ( 320 .:lcre 

level) to $35, 669 ( 640 acre plannin& model) to $ 44, 6 78 ( 960 acre planning 

model). This amounts to a percentage increase of 34. 7 percen t  and 25. 2 

percent respectively. Interest for livestock animal capital made up 

the greatest portion of this increase amounting to 5 1. 9 percent and 51. 6  

percent of the respective increases. Interest for annual operating 

capital made up the next largest  amount which amounted to 31 . 7 percent 

and 33. 9 percent o f  the total amount of interest. Livestock facili ty 

interest increased by $ 954 at the 640 acre level and $ 1, 1 57 a t  the 960 

acre level which was a percentage increase of 10. 3 percent and 12 . 8 

percent respectively. 

F inancial S tatemen ts 

Table XLVI  summari zes the operating s tatements f or the dryland 

planning models with the option to buy feed grain . The enterprise 

re turns were $4 3, 505, $47 , 250, and $ 50, 322 for the planning models with 

hours equivalent to wheel move irri�ation at the 320 acre, 640 acre, 

and 960  acre levels, respectively. The non-alloca ted costs were 

$20 , 5 3 7. Returns to labor and farm management Here $22 , 9 6 8  ( 320 acre 



Table XLVI. Operating Statement and Comparison o f  Returns to Dryland Planning Models with Option 
to Buy Feed Grain , Eastern Missouri Slope , South Dakota 

Item 

Gross  Income 

Exp ens es : 
Lives to ck 
Crops 
Hired Labor 
Dep reciation 
Inte res t 

To t al Exp ens es 

E��TERPRISE RETURNS 

Overhead Exp enses : 
Non-Allo cated  Costs 
Interes t on Land 
Land Taxes 
Dep reciation-Fences 

To tal Overhead Expenses 

RETUR..�S TO LABOR AND F ARN 
HANAGEHENT 

Planning Model with 
Hours Equivalent to 
Wheel Move Irrigation 
at 320 Acre Level 

$436 , 377. 85 

$329 , 505. 74 
19 ,017. 84 
9 , 142. 00 
8 , 734.99 

26 , 472. 17 
$39 2 , 872 . 74 

$ 4 3,505. 11 

$ 2 , 425.00 
14 , 112. 00 
3 , 200. 00 

800.00 
$ 20 , 5 37.00 

$ 22 ,968. 11 

Planning Model with 
Hours Equi valent to 
m1eel Move Irri gation 
at 640 Acre Level 

$603 , 381. 62  

$474 , 729. 20 
21 , 6 12. 33  
13 , 170. 00 
10 ,950.06 
35,669.4 2  

$556 , 130.91  

$ 47 , 250 . 71 

$ 2 , 425. 00 
14 , 112. 00 

3 , 200.00 
800. 00 

$ 20 , 5 37. 00 

$ 2 6 , 713. 71 

Planning Model with 
Hours Equivalent to 
Wh eel Mo ve Irrigation 
at 9 60 Acre Level 

$7 54 , 515. 21 

$ 606 , 070. 64 
2 3 , 158. 50 
17 , 182. 00 
1 3 , 103. 03  
44 , 678. 88 

$704 , 19 3. 05 

$ 50 , 322. 16 

$ 2 , 425. 00 
14 , 112. 00  
3 , 200. 00  

800. 00 
$ 20 , 5 37. 00 

$ 29 , 785. 16 

..., w 
0 



Tab le XLVI .  (Continued) 

Item 

Operator and Family Labor 
Enterprise 
Overhead 

Total 

RETU�1S TO FARM HANAGENENT 

Planning Model with 
Hours Equivalent to 
Wheel Move Irrigation 
at  320 Acre Level 

$ 6 , 9 5 2 .00 
1 , 800 .00 

$ 8 , 75 2 .00 

$ 14 , 216 . ll 

Planning Model with 
Hours Equivalent  to 
Wheel Move Irrigation 
at 640 Acre Level 

$ 6 , 952 . 00 
1 , 800 . 00 

$ 8 , 75 2 . 00 

$ 17 , 961. 71 

Planning Hodel with 
Hours Equivalent to 
Wheel Move Irrigation 
at 960  Acre Level 

$ 6 , 952 .00 
__ 1 � 800 .00 

$ 8 , 75 2 . 00 

$ 21!033 .16 

� 
w 
I-' 
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planning model) ,  $26, 7 13 (640 acre planning model),  and $29, 7 85 

( 96 0 acre planning model) .  After deducting $8, 752 for family and 

operator ' s  labor, returns . to management were $14 , 21 6  (320 acre level) ,  

$17, 9 6 1  ( 640 acre level) , , and $21, 00 3  ( 960 acre level).  

Table XLVII shows a comparison of returns to management for 

the dry land planning model from Chapter III (regular) arid the dryland 

planning model with hours equivalent to wheel move irrigation at the 

320  acre, 640 acre, and 960 acre levels, and the adoption of irrigation 

(wheel move) at the respective levels. 

Table XLVII. Comparison of Returns to Management 

Planning Models 

Dryland (Chapter III) 

Dryland with Hours Equivalent 
to Wheel Move Irrigation 

Wheel Move Irrigation 

Returns to 
Management 
(320 Acre) 

$ 8, 453. 00 

$14,326. 11 

$19, 444. 53 

Returns to 
Management 
(640 Acre) 

$ 8, 453 . 00 

$17, 9 6 1 . 71  

$2 7, 652 . 20 

Returns to 
Management 
(960 Acre) 

$ 8, 453. 00 

$21, 03 3. 16 

$35, 525 . 18 

The regular dryland planning model which required that all grai n 

and hay be produced on the farm (Chapter III) had return s of $8, 453. 

Given the option to buy additional feed and th e amount of labor that an 

irrigation planning model demanded when irrigating 3 2 0  acre s , the 

returns to management increas ed to $14 , 326, a percenta�e i ncreas e o f  

69 . 4  percent. The returns to management coul d be increas ed by 35 . 7  

percent or an additional $ 5, 11 8 tl 1rou8h the adoption o f  irrigation at 

this level. 
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With the equivalent hours of wheel move irrigation at the 

6 40 acre level, returns to management can be increased to $17, 962, 

an increase of 1 12 . 4 percent over the regular dryland planning model 

from Chapter III , This is an increase of 25. 3 percent over the 

dryland planning model with hours of labor equivalent to irrigation 

at the 640 acre level. By adopting irrigation at the 640 acre level, 

returns would increase 53.9 percent or by an additional $ 9, 690 to 

$27, 6 5 2. 

Returns for the dryland planning model with hours of labor 

equivalent to irrigation at the 960 acre level were $ 2 1 , 0 33.  This was 

148 . 8  percent greater than the returns in the dryland model in Chapter 

III . However, by adopting irrigation at this level , returns to 

management could b e  increased to $35, 5 25 which is an additional $1 4 , 492. 

Summary 

The planning models in this chapter showed the profitability 

of purchasing feed while remaining a dryland farmer as compared to 

adopting irrigation and raising a feed supply . It was assumed that the 

dryland operator would be able to hire the same hours of labor as the 

irrigation plans required . Three different labor levels were analy zed. 

The labor levels were those equivalent to the wheel move plannin g 

models at the 32 0 acre, 640  acre, and 9 60 acre levels . 

The results showed returns to management to be greater than in 

the drylan d planning model in Chapter III. When given the option to 

buy addi tional feed an <l the amount o f  labor equivalent to tl 1e irrig ation 

plannin g model at the 32 0 a cre , 640 acre , and 960  acre levels, return s 



to management increas e to $14 , 326  from $8 , 45 3  in the dry land mode l 

in Chapte r III. · This is a percentage increase of 69 .4  percent. 

With the equival ent hours of labor at the 640 acre leve l , r eturns 
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to management are increased to $17 ,961 or 112. 5 percent.  At the 960  

acre leve l retun1S were $ 24 , 033 which is 14 8. 8 percent greater than 

the dryland planning model in Chapter III . 
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CHAPTER VI 

SU}1MARY AND CONCLUSIONS 

The purpose of  this study was to provide data on op timum 

combinations of  enterprises and farm organizations resulting from the 

adoptio� o f  irrigation in North Central South Dakota . It pro vided 

infonnation on how the optimum combination of  enterprises varied 

between different systems . The determination o f  the op t:t mum f arm 

organiz ations will  give the farmers in the area a basis for compari­

son o f  their present dry land farming operations against the potentials 

under irrigation f arming . The optimum farm organization was defined 

as that which yielded maximum returns in terms of  labor and management 

income to the f armer . Another criterion used in this study provided 

estimates o f  dollar costs and returns in considerable detail f or the 

selected sprinkler irrigation systems as applied to the three di fferent 

irrigation levels under conditions widely encountered in the study 

area. It was intended to provide interested parties with some compari­

sons between systems and wi th costs and returns data which could be 

accepted or modified as required to fit the individual situation . 

The findings in Chapter III show the potential pro fitability of  

the adoption o f  irrigation and also the importance of  farm organization 

o f  enterprises . The unrestricted (in terms of  capital and labor) 

irrigation planning models in Chapter III at the respective irrigation 

levels experienced gains in returns to farm management . The returns 

to farm management were $ 8 , 453 in the dryland planning models in Chapter 
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III. Irrigation at the 3 20 acre level yielded returns to manageme nt 

of $16, 2 36. 5 4  in the center pivot planning model , $ 19, 444. 5 3  in the 

wheel move planning model, and $21, 092. 52 in the tow line planning 

model. This was a percentage increase over dryland returns of 149 . 5 

percent, 1 30. 0 p ercen t, and 92. 0 percent respectively for tow line , 

wheel move, and center pivot. 

The adoption of irrigation at the 6 40 acre l evel continued to 

increase re turns. Irrigation continued to be most profitable under 

the tow line system. This was b ecause of its lower investment. Irriga­

tion at this level yielded returns to farm management of $30, 773. 47 

( tow line) , $27 , 652. 20 (wheel move),  and $ 2 1, 372. 04 (center pivot).  

Comparing these returns to irrigation at  the 32 0 acre l evel , returns to 

management increased by 45. 8 p ercent, 42. 2 p ercent, and 31. 6 p ercent 

for tow line, wheel move, and center pivot, resp ectively. The percent­

age incr�ases of irrigated returns to farm managemen t at this level over 

dryland returns were 26 4. 0 percent ( tow line) , 2 27. 1 percent (wh eel 

move) , and 152. 8 percen t (center pivot) . 

The greatest return s to management for irrigation at  the 9 60 

acre level were also yielded by th e tow line irrigation planning model. 

The tow line re turns were 1 3. 3  p ercen t ,  18. 0 p erce n t , and 54. 2 p ercen t 

greater than those for the wh eel move, choice of thre e sys tems, and 

center pivot pl anning models res pec tive ly. Re turns to management 

amoun ted to  $4 0 , 2 30 . 54 ( tow line ) , $35 , 5 2 5. 1 8 (wheel move ) ,  and 

$ 2 6 , 11 8 . 9 9 ( center pivo t) . This was 30. S percen t ( tow line ) , 2 8. 4  

percent (wh eel move ) , an<l 2 3. 3  pe rcent ( cente r  p ivo t) increas e over 

the respective planning mode ls at the 640  acre level , whi le it was 
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90. 0 percent ,  82. 7 percent , and 60 . 8  percent increase over the adoption 

of  irrigation at the 320 acre level respectively. Returns to m anage­

ment at the 960 acre leve l were 376 . 5  percent (tow line ) , 320.2 

percent (wheel move) , and 208. 9 percent (center pivot) greater than 

the dryland planning model . 

No cash crop sales appeared in the optimum solution for any of 

the planning models in Chapter III . Feeding of  livestock was the 

dominant enterpris e which became more intensified with the more acres 

irrigated. The planning models in Chapter III utilized every available 

resource in the op timum organization of each mode l. 

The tow line planning model at each respective irrigation 

acreage level yiel ded the greatest returns to management. Thus , if 

the firm ' s  labor supply was unrestricted as long as it was profitable to 

pay $2 . 00 p er hour , it would be to the firm ' s  advantage to adopt the tow 

line system because of its lower investment . 

Family labor was fully utilized in all planning models in 

Chapter III. The annual lab or requirements were increased in every 

ins tance with the adoption of irrigation. The total lab or requirements 

ranged from 5 ,9 38 man hours to 12 , 553 man hours for the dryland and 

tow line irrigation planning models (960 acre level) respectively. 

Capital requirements rose with each successive increase in the 

acrea0e level of irrigation . S ince all the planning mode ls were 

oriented towards a feeding operation , the biggest component of total 

annual capital was for purchasing livestock . The purchase of live­

stock required 56.6 percent of total annual capital in the dryland 

planning model . In the irrigation planning model at the 320 acre 
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level , livestock capital made up approxir.1ately one-half  ( 50. 6 per-

cent in tow line, 49. 6 percent in whee l move, 49.5 percent in center 

pivot) of the total annual capital in each case . Livestock animal 

capital at the 640 acre irrigation level increased by 28 p ercent over 

the 320 acre level. Capital for th e purchase of livestock at the 960 

acre irrigation level increased by about 22 percent. 

The total annual capital requirements raneed from $21 7, 0 7 8  

(dryland ) to $ 6 10 , 7 84 (wh eel move irrigation planning model at the 960 

acre level ) .  A t  each irrigation level the wheel move planning model 

had the greatest capital requirements because a greater number of acres 

were being irrigated with this system, thus a greater feed supply was 

provided, and more f eeder cattle were purchased and fed. 

The optimum crop organizations were altered with the adoption 

of  irrigation. The intensive feeding operations under irrisation at 

each acreage level show ed a significant increase in total production 

of  corn and alfalfa. The only major alteration among the organization 

of crops was a decrease  in wheat production from 2 9 4. 2 a cres (dry land )  

to 34. 7  acres (tow line ) ,  31. 1 acres (wheel move) , and 60. 0  acres 

(center pivot) at the 320 acre irrigation level. Irrigation at the 640 

acre and 960 acre leve ls sl 1owed no wheat production at all. Barley 

production increased from O acres in the dryland planning model to 250 

acres in the 320 acre and 640 acre irri Ration plannin g models to 

satisfy the b alance o f  the feed requirer�nts. Barley production 

decreased j us t  sliehtly at the 960 acre irrigation level. Th e optimum 

solution in the irrigat ion p lannin� mo<le ls b rough t in more li ve s tock 

at each a cre age l evel because of the rise  in th e fe ed base provided by 

the irri gate d yields . 
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Chapters IV  and V examined alternative planning models. 

Chapter IV gave a comparative analysis of a dryland and irriga tion 

(choice of systems with the option to irrigate 960 acres and wheel 

move ) cow-calf op eration. In this chapter the purchase of livestock 

for feeding was restricte d. 

In a cow-calf operation , the firm b ecame more diversified in 

livestock and grain farming. In the dryland planning model, sales 

were 63 percent (livestock feeding) and 37 percent (grain sales ). 

Livestock sales were 65 percent of gross sales in the planning model 

with choice of systems. Livestock and crop sales represented 37 

percent and 63 percent respectively in the wheel move planning models. 

The difference between returns to manageraent in the dryland planning 

model in Chapter III and Chapter IV amounted to $ 16 , 558. 00. Returns 

to manageme_nt were -$8, 105 (dryland),  -$8, 457. 91 (choice of systems) ,  

and -$13 ,326 . 4 3 (wheel move ). The alternative planning models in 

Chapter IV showed the adoption of irrigation to be uneconomic if the 

grain production was to be sold rather than fed in an intensified 

feeding operation as was illustrated in Chapter III. The buying o f  

feeder calves and yearlings was restricted in this chapter and all 

grain production was sold after meeting the feed requirements for 

the cow-cal f operat ion in each optimum s ol ution. 

The alte rnative planning mod e ls in Chapter V showed the 

pro fitability o f  purchasing fee d  while remaining a dry lan<l farmer as 

compared to a dop tinf irrigation And raisin� a feed su pply . It was 

assu med that the dryLmd operator would be nble to hire the s ame hours 

of labor as the · irri� ation plans req uired. Three di f ferent labor levels 
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were analyzed . The labor levels were those equivalent to the wheel 

move planning models at the 320 acre , 640 acre , and 9 60 acre levels. 

The results showed returns to mana gement to be greate r than in 

the dry land plann.r. ng mode l in Chapter III . Table XLVIII shows a 

comparison of returns to management for the re gular dryland planning 

model and the dryland planning model with hours equivalent to wheel 

move irrigation at  the 320 acre, 640 acre, and 960 acre levels , and the 

adop tion of irrigation (wheel move ) at the respective levels .  

When given the option to buy additional feed and the amount of 

labor equivalent to the irrigation planning model at the 320 acre , 640 

acre , and 960 acre leve l , returns to management increased to $14 , 326 , 

a percentage increase of 69.4 percent. The returns to management could 

be increased by 3 5 . 7  percent or an additional $5 , 118 through the adoption 

of irrigation at this level. 

With the equivalent hours of labor of the wheel move irrigation 

at the 640 acre level , returns to management are increased to $ 17 , 96 1 ,  

an increase of 112. 4 percent over the regular dryland p lanning model. 

This is an increase of 25 . 3  percent over the dryland p lanning model with 

hours equivalent to the 320 acre irrigation level. By adopting irriga­

tion at this particular level , returns would be increased by an additional 

$ 9 ,690 or 53. 9 percent . 

At the 960 acre level returns were $24,03 3  which is 14 8 . 8  per­

cent greater than the dryland planning mode l in Chapter III. Adopting 

irrigation at this level , returns to management would be increased by 

an additional $14 , 4 92 ,  which was a 6 8 . 9  percent increase. 



Table XLVIII. Comparison of Returns to Management 

Planning Models 

Dry land (Chapter III)  

Dryland with Hours Equivalent 
to Wheel 

Wheel Move 

Hove Irrigation 

Irrigat ion 

Returns to Returns to 
Mana gement Management 
( 320 Acre) ( 640  Acre) 

$ 8, 45 3. 00 $ 8 , 45 3. 00 

$14 , 326 .11 $17 , 9 61 . 71 

$19 , 444 . 5 3 $27, 65 2. 20 
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Returns to 
Mana gement 
( 960  Acre) 

$ 8, 45 3. 00 

$21, 033. 16 

$35, 525. 1 8  

I t  is evident that the value added from feeding livestock 

is the rational decision for the farm firm to make. The analysis in 

Chapter V shows that a dryland farm can increase i ts returns to manage­

ment by expanding its feeding operation and purchasing the additional 

feed required. However, with the same labor requirements and j ust 

slightly mo-re total capital required in each instance (see Table XLI X ) ,  

the adoption of irrigation shows the highest returns to managment. 

It is the author ' s  contention that feed supplies can b es t  be 

utilized for the highest income returns by using them to finish live­

stock within the state. The firm has the option to improve returns to 

management through the adoption of irrigation. This argument is sup­

ported by the results found in this study. P artial control of the 

moisture variable with irrigation water would stabilize forage produc­

tion and reduce the risk of short-run feed shortages. Forage production 

would be expected to be the dominant cropping pattern under the adoption 

of irrigation. Forage grown under irrigation would provide for the 

expansion of present livestock production and for . better balanced and 

more flexible livestock operations. 
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Table XLIX . Comparison of Total Annual Cap ital for Wheel Hove 
Irrigation Planning �odels and Dryland Planning �odels 
with Hours of Labor Equivalent to Wheel Move Irrigation 
at 320, 640, and 960 Acre Levels 

Capital 

Annual Operating 
Period 2 Operating 
Livestock Facility 
Livestock Animal 
Crop Machinery 
Irrigation Operating 
Irrigation System 
TOTAL ANNUAL CAPITAL 

Annual Operating 
Period 2 Operating 
Livestock r"acili ty 
Livestock Animal 
Crop Machinery 
Irrigation Operating 
Irrigation System 
TOTAL ANNUAL CAPITAL 

Annual Operating 
Period 2 Operating 
Livestock Facili t y  
Livestock Animal 
Crop �-1achinery 
Irriga tion Operating 
Irrigat ion System 
TOTAL AN :·rnAL CAP ITAL 

Wheel Move 
Irrigation 
320 Level 

$ 38, 79 4.10 
9, 6 78.80 

77, 0 74 . 20 
17 7, 00 3.50 

16, 506.90 
8, 080 . 30 

27, 648.20 
$354, 786 .00 

Wheel Move 
Irrigation 

6 40 Level 

$ 51, 415 . 00 
10, 090 . 80 

106, 6 0 4 . 90 
227, 107 . 10 

17, 5 99 . 00 
16, 171 . 90 
55, 29 6.20 

$ 484 , 285 . 00 

Wheel Move 
Irrigation 

960 Level 

$ 64, 152.60 
12, 46 3.00 

138, 84 9 .. 10 
279 , 521.80 

18,555 .60 
2 4, 29 8.10 

-- 8 2 , 9 4 4 • 4 0 
$610 ,]_ 84_._Q_(]_ 

Dry land-Hours 
Equivalent to 
3 20 Acre Level 

$ 7 0, 27 3 . 00 
9, 44 8.30 

61, 36 8.80 
1 91, 32 9 . 50 

14, 713 . 40 

$3 47 , 133 . 00 

Dry land-Hours 
Equivalent to 
640 A cre Level 

$106, 776 . 40 
1 4, 467 . 00 
76, 060 . 20 

251, 091 . 40 
18 , 967 . 70 

$467, 36 2 . 70 

Dry land-Hours 
Equivalent to 
960 Acre Level 

$143, 306.90  
18, 8 31.90 
9 3, 86 7.90 

309, 208.90 
2 0, 5 86 .70 

-·-------
_$585 , 80 2. 30 

----------
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There is a need for further research on the strat egies of 

managing capi tal flows in a manner that allows the f arm finn to 

increase the acreage levels of irrigation . The trend towards l arger 

dryland farms suggests the same trend may occur on irrigation farms . 

Research is needed to dete rmine the most efficient size irrigation 

farm. In turn this research could be extended to detennine what the 

minimum land requirements are along with other resources required to  

attain a specified income level . Thus , one could hypothesize what the 

role that irrigation could play in the survival of the fi rm .  

Research i s  needed to detemine the potential production of 

horticultural crops under irrigation .  The costs of producing these 

crops in South Dakota as compared to costs in areas presently producing 

these crops would have to be determined . In addition , the cos t of 

marketing these specialty crops would have to be f ound in order to 

determine their f easibili ty .  

The survival of the farm firm i s  a most crucial question in 

today ' s  agricultural world. In oreer to achieve economies of scale in 

the complex world of agriculture , many firms are expanding in acres and 

growing in net worth .  Thus , a high priority should be p laced upon an 

irrigation simulation study.  Such a study would b e  desi gned to analyze 

the strategies used to achieve growth in the most efficient  manner . In 

analyzing such a problem, a picture of growth and the role that irriga­

tion plays in this process could be given over a time span . 
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APPENDIX A 
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Appendix A, Table I. Average Dates for Selected Cropping Operations, 
Eastern Missouri Slope, South Dakota 

Item Date 

Start field work 
Start seeding spring wheat 
Finish seeding wheat and oats and barley 
Plow for corn 
Plant Com 
Small grain spraying 
First crop alfal fa hay 
Row crop spraying 
First row crop cultivation 
Second crop alfalfa hay 
Swath small grain 
Third crop of alfalfa ( irrigation) 
Start cutting corn silage 
Pick corn 
Start fall f ield work 

April 1 
April 10 
April 25 
April 25 
May to June 1 
June 5 
June 10 
June 15 
July 5 
July 15 
July 20 
August 15 
Septemb er 10 
October 5 
September 15 and 
continued in October 

Source : Records of the Crop and Livestock Reporting Service 



Appendix A ,  Table II . Estimate of Non-Allocated Overhead Costs for 
Representative Farms in the Eastern M issouri 
Slope, South Dakota 

Item Cost 
(Dollars) 

Pickup Truck $ 1,17 5  

Fuel Storage 50 

Wagons 2 00 

Miscellaneous Tools and Equipment 150 

Total Overhead -- Equipment $ 1 , 5 7 5  

Miscellaneous Overhead 

Telephone and Electricity $ 400 
Tax Service and Farm Records 200 
Farm Liability Insurance 250 

Total Miscellaneous Overhead 8 50 

Total Non-Allocated Overhead Costs $ 2 ,425 
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Appendix A, Tab le III . Assumed Per Acre Annual Overhead Cos ts , 
Eastern Missouri Slope ,  South Dakota 

Item Cost 

Interest on land* 
Dryland Cropland 
Pasture 
Irrigab le Cropland 

Land tax and insurance 
Dryland 
Irrigab le 

Dep reciation and Haintainance of Fences 

$ 

(Dollars )  

10. 50 
4. 90 

12 . 95 

2 . 00 
2. 50 

. 50 

*Assumed land value was $ 150 per acre for dryland , $70 p er acre for 
pasture, and $185 per acre for irrigable land. An interest r ate of 
7 percent was assumed in this study. 
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Appendix A ,  Table IV. Assumed Prices Paid and Received by  Farmers , Eastern Missouri Slope , South Dakota 

150 

:.:.-:_-=-..-=._-_-_-_---_-_:-_-_-_-_-_-_-_-_-_-_-�---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_:-_-_-----------

Item Unit Price 
( Do llars) 

Prices Paid 

Seed :  
Corn Bushel $15. 30 
Oats Bushe l . 6 5 
Soybeans Bushel 2. 6 0  
Wheat Bushel 2 . 25 
Barley Bushel . 95 
Flax Bushel 2. 7 5  
Alfalfa Pound . so 

Feed : 
Corn Bushel 1 . 20 
Alfalfa Ton 22 . 50 

Livestock : 
Good to Choi ce Yearling Steers Cwt. 29 . 50 
Good to Choice Steer Calves Cwt. 32. 50 

Labor Hour 2 . 00 

Fue l  and Lubricants : 
Gas oline Gallon . 25 
Motor Oil Gallon 1 . 25 
Lubricant Pound . 2 2 

Prices Received 

Crops : 
1. 10 Corn Bushe:l. 

Oats Bushel . 5 5 
Soybeans Bushel 2. 20 
Wheat Bushel 1 .  2 5  
Barley Bushel . 85 
Flax Bush el 2 . 4 5  
Alfalfa Ton 1 8 . 00 
Corn Silage Ton 7 . 00 
Pasture Graz ing A . U . _ 1 . 4 . 00 
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Table IV . (Continued) 

Item Unit Price 
( Dollars) 

Prices Received 

Livestock : 
Good to Choice Steer Calf, Sold 

October 15 Cwt. $32. 00 

Good to Choice Heifer Calf, Sold 
Octob er 15 Cwt. 3 1. 00 

Cu ll Heifer, October 15 Cwt . 25. 00 

Cull Cow, October 15 Cwt. 16 . 00 

65011 Good to Choice Yearling 
Steer, Sold April 15 Cwt . 2 9 .50 

80011 Good to Choice Yearling 
Steer, Sold October 15 Cwt .  2 9 . 00 

1, 025/1 to 1, 100# Good to Choice 
Slaughter Steer, Sold 
October 15, April 15. Cwt. 28. 50 

Source : The assumed prices paid and received in this study were 
established in consultation with Marketing and Farm Management 
experts from the Economics Department, South Dakota State 
University, October, 196 9. 



Appendix A , Table V. Labor Requirements for Crop and Livestock Activities by Period , Eastern 
Missouri Slope , South Dakota 

Activity Description 

Cro_p Activities 

Corn 
Dryland 
Tow Line 
Center Pivot 
Wheel tfove 

Corn Silage 
Dryland 
Tow Line 
Center P ivot 
Wheel Hove 

Small Grain 
Dry land 
Tow Line 
Center Pivot 
Wheel �-love 

Soybeans 
Tow Line 
Cente r Pivot 
Hheel Hove 

Unit 

Acre 
Acre 
Acre 
Acre 

Acre 
Acre 
Acre 
Acre 

Acre 
Acre 
Acre 
Acre 

Acre 
Acre 
Acre 

Ill 112 113 

--- --- 0 . 14 
--- --- 0 . 14 
--- --- 0. 14 --- --- 0 . 14 

--- --- 0. 13 --- --- 0. 13 --- --- 0 . 13 --- --- 0 . 13 

--- --- 0. 44 --- --- 0 . 44  --- --- 0 . 44 
--- --- 0 . 44 

--- --- ---
--- --- ---
--- --- ---

Han Hours Per Acre 
Labor Periods 

/14 11 5 fl6 11 7 118 11 9 1110  

0 .77 --- 0. 12 0 . 12 --- --- 1 . 18 
0 . 92 0 . 15 0 . 42 0 . 42 --- --- 1. 93 
0.79 1 0. 042 0 . 202 0. 162 0 . 063 --- 1 . 93 
o .  77 0 . 15 0 . 27 0 . 27 --- --- 1. 93 

0 .74 --- 0 . 11 0 . 10 --- --- 2 . 03 
0 . 89 0. 15 0 . 41 0 . 40 --- --- 3. 42 
0. 761 0. 042 0 . 192 0 .142 0 . 06 3  --- 3 . 42 
0 .74 0. 0 7  0 . 19 0. 25  0. 15  --- 3 . 42 

0 . 11  --- --- 0 .30 0. 57 0 .30 --- 0 . 4 1  0. 30 0 . 30 0 .35 0 .73 0 .30 
0. 084 0 . 19 4  0. 082 --- 0. 35 0.73 0. 30 --- 0 .26  0 . 15 0 . 15 0. 35 0 .73 0.30 

0.72 --- 0 . 44  o .  35 . o .  30 --- 1 . 28 
o .  72  0 . 084 0 . 182 0 . 092 0 . 082 --- 1 . 28 
o .  72  --- 0 . 29 0. 20  0 . 1 5  --- 1. 28 

Total 

2 .33 
3 . 98 
3. 3 3  
3 . 5 3  

3 . 11 
5 .. 40 
4 .  75 
4. 95  

1 . 7 2 
2 . 83 
2.18 
2 .38  

3. 09 
2. 44 
2 . 64 



Appendix A ,  Tab le V. (Continued ) 

Man Hours Per Acre 

Activity Des crip tion 
---

Al fal fa 
Dryland 
Tow Line 
Cente r Pivot 
Hheel Hove 

Improved Pas ture 
Dryland 
Tow Line 
Center P ivot 
Wheel Move 

Lives tock Ac tivities ------

621 Cow-Cal f 

623 & 624 Drylot Calves , 
�o Silage and Silage 

625 & 626 Pasture Calves , 
No Silage and Silage 

628  & 629  Yearling Feeders 

6 31 & 632 Drylot Yearlings , 
Period 1, No Sil age and 

Uni t 

Acre 
Acre 
Acre 
Acre 

Acre 
. Acre 
Acre 
Acre 

Head 

Head 

Head 

Head 

Ill 112 113 114 

--- --- 0. 05 ---
--- --- 0. 05 0.30 --- --- 0. 05 0. 09 
--- --- 0. 05 0.15 

--- 0.25 --- ---
--- 0.25 --- 0.10 
--- 0. 25 --- 0. 05 --- 0.25 --- 0. 09 

2.31 1.77 0. 90 0. 31 

1. 08 1. 00 0. 57 0. 87 

0. 97 0. 94 0. 46 0. 69 

0. 64 0. 55 --- ---

Silage Head 1 . 51 1. 16 0. 38 ---

Labor Periods 
/15 1,16 f!7 

1 . 36 --- 1. 36 
1 . 44 0. 30 1 . 44 
1. 44 0. 09 1. 44 
1. 44 0.15 1. 44 

--- --- ---
0.25 0. 25  0. 20 
0.05 0. 05 0. 05  
0. 09  0. 09 0. 09 

0.15 0.15 0.15 

0. 42 0. 42 0. 4 2  

0.28 0. 28 0.28 

--- --- ---

//8 If 9 1110 Total 

--- 1. 36 --- 4. 10 
0. 30 1. 44 --- 5 . 2 7 
0. 09  1. 44  --- 4. 62 
0. 15 1 . 44 --- 4 . 9 2  

--- --- --- 0.25 
0. 20 0. 15 --- 1. 40 
0. 05 0. 05 --- 0. 55 
0. 09 0.10 --- 0. 85 

0.112 0.218 0. 95  7. 02  

0.264 0. 51 0. 84 6.39 

0. 213 0. 41 0. 66 5.18 

--- --- 0. 40  1 . 59 

0.4 9  3. 54 
...... 
V, 



Appendix A ,  Table V .  (Continued) 

Activity Des cription 

Man Hours Per Acre 
Labor Periods 

Unit -fll--l!-2--11-3 --t-14--fs 116  I n  1/ 8  11 9  1110 Total 

622  Raise Feede rs , Pasture Head 0 . 64 0 . 55 0 . 22 0 . 38 0 . 20 0 . 15 0. 10  0 . 13 0 . 20 0 . 35 2. 92 

64 1 & 64 2 , Drylot Yearlings , 
Period 2 ,  No Silage and 

S ilage Head 

661 & 6 6 2 , Drylot Yearlings , 
Period 1 and Period 2 , 

0 . 123  0 . 189 0 . 612 0 . 336 0 . 336 0 . 336  0 . 296  0 .712 0 . 60 3 . 54 

No S ilage and Silage Head 1 . 51  1. 13 0 . 57 0. 61  0 . 30 0 . 30 0 . 30 0 . 31 0 . 59 1 . 4 5  7 . 07 

r-' 
V, 
.&:--



Appendix A, Table VI . 

Machine 

Tractor 

F ield Cultivator 

Dis k 

Plow 

Harrow 

Cultivator--Row Crops 

Chisel Plow 

Com Picker 

Com Chopper 

Combine 

Sprayer 

Truck 

P ickup 

Corn Plante r 

PTO Baler 

Mower 

Press Drill 

Sel f Prop e lled  Swather 

155 

Expected Service Life f or Various Machines on 
1, 600 Acre Farm in· the Eas tern Hissouri Slope , 
South Dakota 

Years1 

10 

16 

16 

16 

20 

16 

14 

10 

10 

10 

8 

10 

4 

15 

10 

18 

18 

8 

---------------------------------·-- ----·------·-----
1Ame rican Soc ie ty o f  Agricu l t ural En gineers , �?Jri cultur�l 

_!::_ngine e r  I s Ye arb C?_oj�_ , 1 96  7 ,  r .  2 55 . 



Appendix A ,  Tab le VII . Hours of Labor Available Per Month for a Representative Farm in the 
Eastern Missouri Slope , South Dakota 

Operator Hours No . of Total Family Hours Total Total Minus Hours 
Horked Days Operator Hours Worked Fami ly Hours Overhead Availab le 

:,1onth Per Day Worked Per Per Per Hours Per Hours l for 
Month Month Day Honth Enterprises 

January 8 24 192 2 . 5  60 252 54 198  
Feb ruary 10 24 240 2 . 5  60 3 0 0  54 246 
March 10 24 240 2 . 5  60 300 63 237 
Ap ril 13 26 338 3 . 0 7 8  416 63 353 
Hay 1 3  26 3 38 3 . 0  78 416 72  3 44 
June 1 3  25 325 8 . 0  200 525 90 435 
July 13 25 325 8 . 0  200 525 90 435 
August 13 25 325 8 . 0  200 525 90 4 35 
September 13 25 325 2 . 5 60 3 85 90  295 
October  8 24 192 2 . 5  60 252 90  162 
November 8 24 19 2 2 . 0  4 8  240 7 2  16 8 
December 8 2 4  192 2. 0 4 8  240 72 168 

Total 3 , 2 24 1 , 152 4 , 376 900 3 ,4 76 

1overhead labor is 900 hours for a Beef Ranch and Grain Farm . This figure was established in 
consultation with Wallace G .  Aanderud , Professor of Economics , September 15 , 1969 , (South Dakota 
S tate Univers ity , Brookings ) .  

I-' 
v, 
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APPENDIX B 



Appendix B ,  Tab le I .  Beef Cow Unit , Feeder Calf Sold,  October 
Replacements First Calf as 2 Year Old ,  9 2% 
Calf Crop , 16 % Replacement Rate , One Bull Per 
25 Cows 

I .  

II . 

Receipts 
Good to Choice Steer 
Heifer Calf 
Cull Cow 
Cull Heifer 

Gross Sales 

Operating Expenses 

ACTIVITY 62 1 

Calf (450 lb . x 32 . 5  x . 46 ) $ 67 . 28 
(400 lb . x 31 . 0  x . 26 )  3 2 . 24 
(1 , 000 lb . x� . 17 x . 16)  2 7 . 20 
(600 lb . x . 25 x . 04 )  6 . 00 

$132 . 72  

Corn 2 bushel @ $1 . 10 $ 2 . 20 
2 . 40 

3 7 . 80 
Oats 4 bushel @ .60 
Alfalfa Hay 2 .1 ton @ $18 

158 

Pasture 8 A .U . M . @ 4 . 00 
Supplement 1 . 5  cwt 4 .60 

3 2 . 00 $ 74 . 40 
6 . 90 

Mineral and Salt 60 lb . 
Breeding C harge 
Veterinary and Drugs 

@ . 03 

Equipment Repairs (4% of 6 . 00 )  
Building Repairs (3 . 5 %  of 35 .00 )  
Taxes and Insurance (1 . 5% of 250 .00 )  
Transportation and Cost o f  Marketing 

Total Direct Costs 

III . Income over D irect Costs ( I  minus II) 

IV. Average Operating Capital Requirements 
Average Cow Value 
1/ 25 Bull @ $800 
Replacement Charge Per Cow ( 1 6 %  o f  250 )  
Grain �nd Forage ( . 2  x 74 . 4 0 )  
Oth er D irect Costs ( . 5  x 25 . 9 2 )  

Total 

V. Fixed Capital (1 /2 new cost) 
Equipment 
Buildings 

Total 

1 . 80 
6 . 00 
3 . 00 

• 24 
1 . 23 
3 . 75 
3 . 00 $ 25 . . 9 2  

$100 .32  

$ 3 2 . 40 

$250 . 00 
3 2 . 00 
40 . 00 
14 . 80 
12 . 9 6  -----

$34 9 . 76 

$ 6. 00 
35. 00 

$ 41-.0-0 

------· -----·--------- ----------
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Appendix B ,  Tab le II. Wintering and Sur.une ring (;raz ing Steer Calves , 
12 Months , Oc tober· to Octob er , Avera�e Dai ly 
Gain . 75 Pounds for 7 Months , 1 .  5 Pounds for 
5 Months 

ACTIVITY 6 22 

I. Receip ts  
Stocker or  Fe eder Ste er 8 cwt . @ $ 2 9 . 00 
Minus Death Loss ( 2. 5 %  of @ $ 228 . 00 )  

Gros s Sales 

II. Ope rating Exp ens es 
Steer Calf 425 pound @ 32 . 50 
Alfal fa Hay . 6  ton @ 18 .00 
Pasture 5 Alm @ 4. 00 
Supplement 2 cwt. @ 4 .60 
Mineral and Salt 20 pounds @ . 03 
Veterinary and Drugs 
Equipment Repai rs (4%  of $3 ) 
Building Repairs (3 .5%  of 35. 00 ) 
Taxes and Insurance (1. 5 %  of 138 . 13 )  
Transportation an<l Cos t of  Marketing 

Total Direct Costs 

III . Income over Direct Cos ts (I minus II) 

IV. Average Operating Capital Requirements 
Steer Calf Inves tment (1. 0  x $138. 13 ) 
Forage ( . 5 x 30 . 80 ) . 
Other Direct Cos ts  (. 6 x 20.11) 

Total 

V .  Fixed Capital ( 1/ 2  new cost) 
Equipment 
Buil ding 

Total 

$23 2 . 00 
5 . 80 

$ 2 26 . 20 

$13 8 . 13 $13 8.13  
10 . 80 
20 . 00 

9 . 20 
. 60 

1 . 50 
. 12 

1. 23 
2 . 06 
5 . 30 $ 20. 11 

$189 . 04 

$ 3 7 . 16 

$138. 13 
15 . 14 
12 . 0 7 

$165 . 34 

$ 3 . 00 
35. 00 

$Ts�oo 
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Appendix B ,  Table III . Yearling Feeder , 6 Months , October to April , 
Average Daily Gain 1 . 5 Pounds 

I .  Receipts 
Feeder Yearling 
Minus Death Loss 

Gross Sales 

ACTIVITY 628  & 6 29 

6. 5 cwt. @ $30 . 00 
( 1. 5% of 191. 50 ) 

II. Operating Expenses 
Calf 4 2 5  lb. @ $ . 325 
Corn 8 bu. @ 1. 10 
Oats 14 bu. @ . 60 
Alfalfa Hay . 61 ton @ 1 8. 00 
Pasture . 9  AUM @ 4. 00 
Mineral and Salt 10 lb. @ . 0 3  
Veterinary and Drugs 
Equipment Repairs (4% of 22 . 10 )  
Building Repairs ( 3. 5%  of 37 . 00 )  
Taxes and Insurance (1. 5 %  of 182 . 33 )  
Transportation and Cost of Marketing 

Total Direct Costs 

I I I .  Income over Direct Costs ( I  minus U) 

IV. Average Operating Capital Requirements 
Calf Investment ( . 4  x $138. 13 ) 
Forage and G rain ( . 3  x 31. 78)  
Other Direct Costs ( . 5  x 10. 9 7 ) 

Total 

V.  Fixed Capital (1/2  new cost) 
Equipment 
Building 

Total 

$19 1. 75 
2 . 88 

$188 . 87 

$138. 13  $138. 13 
8. 80 
8 . 40 

10 . 9 8  
3 .  60  1-l_!_. 7 8 

. 30 
1 . 00 

. 88 
1 . 30 
2 . 73 
4 . 75 $10 . 96  

$180 . 87 

$ 1 1 . 2 0  

$ 55. 25 
9 . 53 
5 . 49 

$ 70 . 2 7 

$ 22 . 10 
37 . 00  

$ 59 . 10 
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Appendix B, Table IV. Fed Good to Choice Yearling Steer on Silage, 
Deferred in Drylot, Gain 450 Pounds in 6 
Months on the Farm, 180 Days at 2. 5 Daily Gain 
to 1, 100 Slaughter Weight , Period 1, October to 
April 

I .  

II . 

Receipts 
Slaughter Steer 
Minus Death Loss 

Gross Sales 

ACTIVITY 632 

11 cwt . @ 2 8 . 50 
(1 % of 3 13. 50 ) 

Operating Expenses 
Purchase Good to Choice Steer 6. 5 cwt. @ $ 29. 50 
Corn 12. 5  lb. daily 30 bu. @ 1. 10 
Corn Silage , 25 pounds daily 2. 2 ton @ 7. 00 
Hay, 1 pound daily . 2  ton @ 18. 00 
Supplement 4. 2 cwt. @ 4. 60 
Mineral and Salt 20 lb. @ 0. 03 
Veterinary and Drugs 
Building Repairs ( 3.5%  of 22. 10 ) 
Equipment Repairs ( 4% of 37. 00) 
Taxes and Insurance (1. 5% of 232. 70 )  
Transp9rtation and Cost o f  Marketing 

Total Direct Costs 

III . Income over Direct Costs (I minus II) 

IV . Average Operating 
Steer Investment 
Grain and Forage 
Other Direct Costs 

Total 

Capital Requirements 
(. 6 X $19 1. 75 ) 
(. 3 X 52. 00 ) 

( .  5 X 34. 84 ) 

V. Fixed Capital ( 1/ 2  new cost) 
Equipment 
Buildings 

Total 

$3 13. 50 
3. 14 

$310. 36 

$ 191. 75  
3 3. 00 
15. 4 0  
3. 60 

19. 32 
. 60 

2. 00 
. 88 

1. 30 
3. 49 

$191. 75 

$ 52. 00 

7. 25  $ 3 4. 84 ------
$278. 59 

$ 3 2. 77 

$115. 05 
15. 60 
17. 42 

$148. 52  

$ 22. 10 
37. 00 

$ 5 9. 10 



Appendix B ,  Table V .  Fed Good to Choice Yearling Steer on Silage , 
Deferred in Drylot , ' Gain 450 Pounds in 6 
Months , 180 Days at 2 . 5  Pound Daily Gain to 
1 , 100 Slaughter Weight , Period 1 and Period 2 

I .  

II . 

Receipts 
Slaughter Steer 
Minus Death Loss 

Gros s  Sales 

ACTIVITY 662 

11  cwt . @ $28 . 40 
(1_% of 627 . 00)  

Operating Expenses  

$627. 00 
6. 2 7  

$620 . 73 " 
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Purchase of Good to Choice Steer ( 6 . 5  cwt . @ $29 ) 
Corn 60 bu .  @ 1 . 10 

$383 . 50 
66. 00  
3 0 . 80 

6 .40  

$3 83 . 50 

Corn Silage 4 . 4 ton @ 7 
Hay . 35 ton @ 18 . 00 
Supplement 4 . 5 cwt .  @ 4 . 60 
Mineral and Salt 40 lb . @ . 03 
Veterinary and Drugs 
Building Repairs (3 . 5% of 3 7 . 00 )  
Equipment Repairs (4 % of 22 . 10 )  
Taxes and Insurance (1 . 5% of 427 . 70 )  
Transportation and Cost of Marketing 

Total Direct Costs 

III . Income over Direct Costs (I  minus II) 

IV . Average Operating Capital Requirements 
Steer Investment ( . 6 x $383 . 50 )  
Grain and Forage ( . 3 x 103 . 20 )  
Other Direct Costs ( .5  x 48 . 90 ) 

Total 

V .  Fixed Capi tal ( 1 /2 new cost) 
Equipment 
Buildings 

Total 

20 . 70 
1 . 20 
4 . 00 
1. 30 

. 88 
6 . 42 

14 . 50 
$ 535. 70  

$ 85 . 03 

$230 . 04 
3 0. 9 6  
24 . 45 

$285 . 45 

$ 22 . 10 
3 7 . 00 

$59 . 1-0 

$ 103 . 20 

$ 49. 00 



Appendix B ,  Table VI . Activity Budgets Per Acre of Cropland for Com by System of Operation, 
Eas tern Missouri Slope , South Dakota 

Item Driland Operation Tow Line Center Pivot Wheel Hove 
Land Class 

fue�, O il , G!ea�e , and 
Repa irs 
Field Ope rat ions 
Irrigation System 
and Pumping 
Repairs on System 

Fert i lizer , Weed an� 
Insect Cheraicals - --·--·---
S eed 
Crop Insurance 

Subtotal 

Interest ( 6 %) 
Subtotal 

Fixed Costs l Machinery 
Insurance and Taxes 
Depreciation 
Interes t 

Iixcd Co�_�s, Irrigat ion 
Insurance and Taxes 
Depreciation 
Interest 

Total 

________ ,.. ____ 

1 2 

$ 5. 55 $ 5. 55 

--- ---
--- ---

8. 39 7. 54 
2. 50 2. 50 
4. 00 4. 00 

20. 44 19. 59 

1. 23 1. 18 
21. 67 20. 77 

. 62 . 62 
2. 22 2. 22 
1 . 22 1 . 22 

----- ---
--- ---
--- ---

25 . 73 2 4. 83 

1 1 1 

$ 7. 05 $ 7. 05  $ 7. 05 

9. 28  13. 60 9. 60 
1. 31 2. 39 1 . 62 

2 1. 50 21. 50 21. 50 
6. 00 6. 00 6. 00 
6.00 6. 00 6. 00 

51. 14 57. 5 4  51 . 7 7  

3. 07 3. 39 3. 11 
54. 21 59. 93 54 . 88 

. 66 . 66 . 66 
2. 39 2 � 39 2. 39 
1. 40 1. 40 1. 40 

3. 0 8  5. 00 5. 60 
10. 32 1 4. 49 1 1. 82 

5. 6 4  7. 93 6. 46 

77. 70 91. 80 83. 21 



Appedix B ,  Table VI. (Continue d )  

Item 
Land Class 

Yield 
Price (per bushel ) 
Gros s Return 

?Je t  Return 

Dryland 0Eeration 
1 2 

40 3 3  
1.10 1.10 

44 . 00 36 . 30 

$18.27 $11 . 47 

Tow Line Center Pivot 
1 1 

125 125 
1.10 1.10 

137 . 50 137 . 50 

$59. 80 $45 .70 

Wheel }1ove 
1 

125 
1 .10 

137. 50 

$54 . 29 

� 

"""' °' � 



Appendix B ,  Table VII .  Activity Budgets Per Acre of Cropland for Corn Silage by Sys tem of Operation , 
Eastern Missouri Slope , South Dakota 

I tem 
Land Class 

Fue__!_i_Q__il G_r_ease , and 
Repai rs 
Field Operation 
Irrigation System 
and Pumping 
rrepai rs on System 

_fertJ..!_� zer , Weed and 
Insect Chemicals 
Seed 
Crop Insurance 

Sub total 

Interest ( 6%) 
Subtotal 

Fixed  Costs , Machinery 
Insurance and Taxes 
Depreciation 
Interest 

Fixed Costs , Irrigation 
Insurance and Taxes 
Dep reciation 
Interes t 

Total 

Driland Oeeration 
1 2 

$ 7 . 69 $ 7 . 6 9 

--- ---
--- ---

10 . 57 9 . 6 2  
2 . 50 2 . 50 
4. 00 4 . 00 

2 1♦ • 76 2 3 . 81 

1 . 49 1 . 4 3 
26 . 25 25 . 24 

. 60 . 60 
2 .  32 2 .  32 
1 . 27 1 . 27 

--- ---
--- ---
--- ---

30 . 44 29 . 6 3 

Tow Line Center Pivot Wheel !-love 
1 1 1 

$10 . 12 $10 . 12 $10 . 1 2  

9 . 28 1 3 . 60 9 . 60 
1 . 31 2 . 39 1 . 62 

26 . 40 26 . 40 26 . 40 
6 . 00 6 . 00 6 . 00 
6 . 00 6 . 00 6 . 00 

5 9 . 11 64 . 51 5 9 . 74  

3 . 55 3 . 87 3 . 58 
62 . 6 6 6 8 . 38 63 . 3 2 

. 66 . 66 . 66 
2 . 50 2 . 50 2 . 50 
1 . 47 1 . 47 1 . 47 

3 . 08 5 . 00 5 . 60 
10 . 32 14 . 4 9 1 1 . 82 

5 . 6 4 7 . 9 3 6 . 46  

86 . 33 100 . 4 3 9 1 . 83 --- C' 



Appendix B ,  Table VII.  (Continued) 

I tem Driland 0Eeration 
Land Clas s 1 2 

---·-· 

Yield (ton ) 8 6 . 6  
Price (per ton ) 7 . 00 7 . 00 
Gross Return 56 . 00 46 . 20 

Net Return $25 . 56 $16 . 57 

Tow Line Center Pivot 
1 1 

21  2 1  
7 . 00 7 . 00 

144 . 00 144 . 00 

$ 57 . 6 7 $4 3 .  5 7  

Wheel Move 
1 

21  
7 . 00 

144 . 00 

$48 . 1 7  

--

1--' 
O" 
O" 



Appendix B ,  Table VIII. Activity Budgets Per Acre o f  Cropland for Oats by Sys tem of  Operation , 
Eastern Missouri Slope , South Dakota 

---·-- -

Item Driland 0Eeration Tow Line Center Pivot Wheel Move 
Land Class 1 2 1 1 1 

Fuel . Oil , Greas e , and 
It�r�i r� 
Field Operations $ 4.66 $ 4.66 $ 5.4 8  $ 5 . 4 8  $ 5. 4 8  
Irri gat ion Sys tem 
an<l Pump ing --- --- 5. 80 8. 50 6. 00 
Repai rs on Sys tem --- --- 1. 31 2.39 1. 62 

Fert i l i ze r ,  Heed _?nd 
Insec t  Chemicals  5. 37 4. 74 10.20 10. 20 10 . 20 
Seed 1. 80 1 . 80 2. 70 2. 70  2. 70 
Crop Insurance 2 . 20 2. 20 3. 30 3 .30 3 . 30 

Sub total 14. 03 13. 40 28. 79 32. 57 29 . 30 

Inte res t  ( 6 �� )  . 84 . 80 1 . 72 2.44 1. 76 
Sub total 14. 87 14. 20 30. 51  35. 01 31. 06 

Fixe� Costs , Hachine?:Y_ 
Insurance and Taxes .60 .60 .66 . 66 . 66 
Dep reciation 2. 21  2. 21 2. 39 2.39 2 .  39 
Interest 1. 24 1. 24 1. 44 1. 44 1 .44 

Fixed Cos ts , Irrigation 
Insuran ce and Taxes --- --- 3. 08 s . oo 5.60 
Dep reciation --- --- 10.32 14 . 49 11. 82  
Interest --- --- 5 . 64 7 . 93 6 . 46 

Total 18. 92 18. 25 54. 04 66. 9 2  5 9  .. 43 



Appendix B ,  Table VIII . 

I tem 
Land Class 

Yield 
Price (per bushel ) 
Gross Return 

Ne t Return 

(Continued) 

Dryland 0Eeration 
1 2 

50 4 3  

. 55 . 55 
27. 50 2 3 . 65 

$ 8. 58 $ 5 . 40 

Tow Line Center Pivot 
1 1 

110 110 
. 55 . 55 

60. 50 60 . 50 

$ 6. 46 -$6 . 42 

Wheel �love 
1 

110 
. 55 

60 . 50 

$ 1 . 07 

,_. °' 
co 



Appendix B ,  Table IX. Activity Budgets Per Acre of Cropland for Wheat by System of Operation , 
Easte rn  Missouri Slope ,  South Dakota 

I tem 
Land Clas s 

Fuel�l , Greas e , and 
Repai rs 
F ield Operations 
Irrigation System 
and Pumping 
Repai rs on System 

Fertili ze r ,  Weed and 
Ins ect Chemicals - --·-- - -�--- -- ---- -
Seed 
Crop Insurance 

Subto tal 

Interes t  ( 6% )  
Sub total 

Fixed  Cos ts 2 Machinery 
Insurance and Taxes 
Dep reciation 
Interest 

Fixed Cos ts , Irrigation 
Insurance and Taxes 
Depreciation 
Interes t  

Total 

Dryland 0Eeration 
1 2 

$ 4. 46 $ 4. 46  

--- ---
--- ---

4. 88 3. 9 5  
2. 60 2. 60 
2. 20 2. 20 

14. 14 1 3. 21 

• 85 . 79 
14. 99 14 . 00 

. 60 . 60 
2 . 21 2 . 21 
1 . 24 1. 24 

--- ---
--- ---
--- ---

19. 04 18. 05 

Tow Line Center Pivot Wheel Move 
1 1 1 

$ 4. 98  $ 4. 9 8  $ 4. 98  

5 . 80 8 . 50 6 . 00 
1 . 31 2 .  39 1. 62  

9. 19 9. 19 9. 19 
2. 75 2.75 2. 75 
3. 30 3. 30 3. 30 

27. 33  3 1 . 11 27. 84 

1. 6 4  1 . 87 L 67 
2 8. 9 7 ' 32. 98  2 9 . 51  

. 66 . 66 . 6 6 
2. 39 2. 39 2. 39 
1. 44  1 . 44  1. 44 

3 . 08 5. 00 5. 60  
10.  32 14. 49 11. 82 

5. 64 7 . 9 3  6. 1• 6  

52. 50 6 4. 89 5 7. 88 



Appendix B ,  Tab le IX . (Continued) 

Item Driland 0Eeration 
Land Class 1 2 

Yield 27  23  
Price (per bus hel )  1 . 25 1 . 25 
G ross  Return 33 . 75 28 . 75 

!';et Return $14 . 71 $10 . 70 ---------

Tow Line Center Pivot 
1 1 

60 60 
1 . 25 1 . 25 

75 . 00 75 . 00 

$ 22 . 50 $10 . 11 

Wheel Move 
1 

60 
1 . 25 

7 5 . 00 

$1 7 . 1 2 

� 
'1 
0 



Appendix B ,  Table X. Activity Budgets Per Acre of Cropland for Barley by System of Operation , 
Eastern Missouri Slope , South Dakota 

Item Dryland Operation Tow Line Center Pivot Wheel Move 
Land Class 1 2 1 1 1 

fuel , Oil, G�ease, and 
R�pairs 
Field Operations $ 4 . 56 $ 4 . 56 $ 5 . 18 $ 5 . 1 8  $ 5 . 1 8  
Irrigation System 
and Pumping --- --- 5. 80 8. 50 6 . 00 
Repairs on System --- --- 1 .  31 2 .  39 1 . 6 2 

Ferti lizer , Weed and 
Insect Chemicals 5 . 10 4 . 67 9 . 27 9 . 27 9 . 27 
Seed 2 . 00 2 . 00 2 . 25 2 . 25 2. 25 
Crop Insurance 2 . 20 2. 20 3 . 30 3 . 30 3 .  30 

Subtotal 13 . 86 1 3 . 4 3  27 . 11 30. 89 2 7 . 62 

Interest ( 6 %) . 83 . 81 1 .  63  1 . 85 1 . 66 
Subtotal 14 . 69 14 . 24 . 2 8 . 74 3 2 . 74 2 9 . 28 

Fixed Costs, Machine ry 
Insurance and Taxes . 60 . 60 . 6 6 . 66 . 66 
Dep reciation 2 . 21 2 . 21 2 . 39 2 . 39 2 .  39 
Interest 1 . 24 1 . 24 1 . 44 1 . 44  1 . 44  

Fixe� Costs , IrE_igation 
Insurance and Taxes --- --- 3 . 08 5 . 00 5 . 60 
Depreciation --- --- 10 . 32 14 . 4 9 11 . 82 
Interest --- --- 5 . 64 7 . 9 3 6 . 4 6  

Total 1 8 . 74 18 . 29 5 2 . 27 64 . 65 57 . 65 
t-J 



Appendix B ,  Table X. (Continued ) 

Item Driland 0Eeration 
Land Class 1 2 

Yield 40 34 
Pri ce (per bushel ) • 85 . 85 
Gross Return 34 . 00 28 . 90 

Net Return $15 . 26 $10 . 61 

Tow Line Center Pivot 
1 1 

85 85 
. 85 . 85 

72 . 25 7 2 .  25  

$19 . 98 $ 7 . 60 

Wheel Move 
1 

85 
. 85 

72  . 25 

$14 . 60 

� 
-....J 
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Appendix B, Table XI. Activity Budge ts Per Acre of Cropland for Flax by System of Operation, 
Eastern Missouri Slope , South Dakota 

Item Dryland 0Eeration Tow Line Center Pivot Wheel Move 
Land Class 

F�el , Oil , Grease, and 
-�-��rs� 
Field Ope.rations 
Irrigation System 
and Pump ing 
Repairs on System 

Fertilizer, Weed an� 
Ins ect Chemicals -·-
Seed 
Crop Insurance 

Subtotal 

Interest ( 6%)  
Subtotal 

Fixed Costs, Machi�ery 
Insurance and Taxes 
Depreciation 
Interest 

Fixed Costs, IIrigation 
Insurance and Taxes 
Depreciation 
Interest 

Total 

1 2 

$ 4 . 31 $ 4 .  31 

-·-- ---
--- ---

3. 19 2 . 96 
3 . 50 3 . 50 
1 . 10 1 . 10 

12 . 10 11 . 87 

. 7 3  . 71 
1 2 . 83 12 . 58 

. 60 . 60 
2 . 21 2 . 21 
1 . 24 1 . 24 

--- ---
--- ---
--- ---

16 . 88 16 . 63 

1 1 1 

$ 4 . 41 $ 4 . 4 1 $ 4 . 41 

5 . 80 8 . 50 6 . 00 
1 . 31 2 .  39 1 . 6 2 

3 . 79 3 . 79 3 . 79 
3 . 85 3 . 85 3 . 85 
1 . 20 2 . 20 2 . 20 

2 1 . 36 2 5 . 14 21 . 87 

1 . 2 8 1 . 51 1 . 31 
2 2 . 64 26 . 65 2 3 . 1 8 

. 6 6 . 66 . 6 6 
2 . 39 2 . 39 2 .  39 
1 . 44 1 . 44 1 . 44 

3 . 08 5 . 00 5 . 60 
10 . 32 14 . 49 11 . 82 

5 . 6 4 7 . 9 3 6 . 46  

46 . 17 58 . 56  5 2 . 55 



Appendix B ,  Table XI. 

Item 
Land Class 

Yield 
Price (per bushel ) 
Gross Return 

��e t  Return 

(Continued)  

Dryland OEeration 
1 2 

11 9 

2 . 45 2 . 45 
26. 95  2 2 . 05 

$10 . 0 7  $ 5. 42 

Tow Line Center Pivot 
1 1 

2 3  2 3  
2 . 4 5 2 . 4 5  

56 .35 56 .35 

$10 . 18 -$ 2 . 21 

Wheel Move 
1 

2 3  
2 . 4 5  

56 .35 

$ 3. 80 

..... 
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Appendix B ,  Tahle XII. Activity Budget Per Acre of Cropland for Alfalfa by System of  Operation , 
Eastern Missouri Slope , South Dakota 

Item Dryland 0Eeration Tow Line Center Pivot Wheel Move 
Land C las s 1 2 1 1 1 

Fuel , Oil, Greas e ,  and 
Repairs 
Field Operations $ 3. 90 $ 3. 90 $ 6 .  72  $ 6 .  72  $ 6 .  72  
Irrigation System 
and Pumping -:---- --- 11. 60 1 7  . oo 12. 00 
Repairs on System --- --- 1. 31 2. 39 1. 62 

Fertilizer, �E:_�d and_ 
Insect C hemicals 4. 50 4. 50 13. 50 13. 50 13. 50 
Seed 1 . 00 1. 00 1. 00 1. 00 1. 00 
Crop Insurance --- --- 2. 00 2. 00 2. 00 

Subtotal 9.40 9.40 36. 13 4 2. 61 37. 84 

Interest ( 6 %) • 56 . 56 2. 17 2. 56 2.27 
Subtotal 9.  96 9. 96 3 8. 30 4 5. 17 40. 11 

J.:i,xed Cos ts , Machinery_ 
Insurance and Taxes . 54 . 54 . 66 . 66 . 66 
Depreciation 1 . 89 1 . 89 2. 61 2. 61 2. 61 
Interest . 96 • 96 1. 4 7  1. 4 7  1. 4 7  

Fixed Costs , Irr��ation 
Insurance and Taxes --- --- 3. 08  5. 00 5. 60 
Depreci ation --- --- 10. 32 14.49  11. 82 
Interest --- --- 5. 64 7. 93 6.46 

Total 13. 35 13. 35 62. 08 77. 33 68.73 



Appendix B ,  Table X I I .  (Continued) 

I tem Dryland 0Eeration 
Land Class 1 2 

-· 

Yi el d  (ton)  1 . 6 1. 4 
Price 1 8. 00 1 8 . 00 
Gros s Return 28. 80 25 . 20 

Net Return $15 .45 $11. 85 

Tow Line Center Pivot 
1 1 

6 . 0 6 . 0 
18. 00 1 8 . 00 

108 . 00 108 . 00 

$45. 92  $30. 67 

Wheel Move 
1 

6 . 0 
1 8. 00 

108. 00 

$3 9 . 27 

t-' � 
Q\ 



Appendix B , Table XIII. Activity Bu dgets Per Acre of Cropland for Soybeans by System of Operation, 
Eastern Missouri Slope, South Dakota 

Item 
Land Clas s 

-- -

.fue l ,  Oil �  Gre_a_§ _e_, and 
Repa�r� 
Field Operations 
Irrigation Sys tem 
and Pumping 
Rep airs on System 

Fertilizer , Heed and 
I ns ect Chemicals -· --- -----
Seed 
Crop Insurance 

Subtotal 

Interes t ( 6 �n 
Subtotal 

fj.2(�_s!_ �£ts, Hachiner_y 
Insurance and Taxes 
Depreciation 
Interes t 

Fixed __ Costs, _ Irri_g3ltion 
Insurance and Taxes 
Depreciation 
Interest 

Total 

Dryland 0Eeration 
1 2 

--- ---
--- ---
--- ---

--- ---
--- ---
--- ---
--- ---
--- ---
--- ---

--- ---
--- ---
--- ---

--- ---
--- ---
--- ---
--- ---

Tow Line Center Pivot Wheel Move 
1 1 1 

$ 5 . 33 $ 5 . 33 $ 5 . 33 

9. 28 13. 60  9 . 60 
1 . 31 2. 39 1 . 62 

8. 42 8. 4 2  8. 4 2  
5. 20 5. 20 5. 20 
3 . 75 3 .75 3 . 75 

33. 29 3 8 . 69 34. 84 

2 . 00 2 .  32 2 . 09 
35. 2 9  41. 01 3 6 . 93 

. 6 2 . 62 . 6 2 
2. 12  2. 1 2  2 . 12 
1. 28  1. 28 1 . 28 

3. 0 8  5 . 00 5 . 60 
10. 32 14 . 49 1 1 .  82 

5. 64 7. 93  6.46 

58 . 35 72. 4 5  65 .45  



Appendix B, Table XII I .  (C ontinued) 

I tem Dryland 0Eeration 
Land Class 1 2 

Yield --- ---
Price (per bushel)  --- ---
Gross Return --- ---

Net Return --- ---

Tow Line Center Pivot  
1 1 

35 35 
2 . 20 2 . 20 

7 7 . 00 7 7  . 00 

$18 . 65 $ 4 . 55 

Wheel Hove 
1 

35  
2 . 20 

7 7 . 00 

$11 . 55 

� ....., 
00 



Appendix B ,  Tab le XIV . Activity Budgets Per Acre of Cropland for 
Improved Pasture by System of Operation , 
Eastern Missouri Slope , South Dakota 

1 79 

Item Tow Line Center Pivot Wheel Hove 

Fuel , O il ,  . Grease , 
and Repairs 
Field Operations $ 1 .75 $ 1 . 75 $ 1 . 75 
Irrigation System 
and Pumping 8 . 12 1 1 . 90 8 . 40 
Repairs on System 1 . 31 2 . 39 1 . 62 

Fertilizer , Weed and 
Insect Chemicals 14 .00 14 . 00 14 . 00 
Seed 3 . 30 3 . 30 3 . 30 

Subtotal 28 . 48 33 . 34 29 . 0 7  

Interest ( 6 %) 1 . 70 2 . 00 1 . 74 
Subtotal 30 . 18 3 5  .34 30 . 81 

Fixed Costs , Machin� 
Insurance and Taxes • 30 • 30 . 30 
Depreciation 1 . 33 1 . 33 1 . 33 
Interes t  . 92 . 92 . 92 

Fixed Costs , Irri_g_ation 
Insurance and Taxes 3 . 08  5 . 00 5 . 60 
Depreciation 10 .32 14 . 49 1 1 . 82 
Interest 5 . 64 7 . 93 6 . 46 

Total 51 . 87 65 .31  57 . 24 

Yield (AUI:-I ) 10 10 10 
Price ( $4 per AUlI) 4 . 00 4 . 00 4 . 00 
Gross Return 40 . 00 40 . 00 40. 00 

Net Return -$11 . 8 7  -$25 .31  -$1 7 . 24 
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Appendix C ,  Table I. Estimated Irrigation Investment Costs for 160 
Acres of Irri gab le Land , Eastern Missouri 
Slope , South Dakota 

Cost Item Tow Line Wheel Move Center Pivot 
Estimated New Cost of  Well and System 

- - - - - - - -Dollars - - - - - - - - -

100 foot well @ $24 $ 2 , 400. 00 $ 2 , 400 . 00 $ 2,400. 00 

Gearhead, Pump and Motor s , 6bo . oo 5,600 .00 6,200. 00 

Mainline 4 , 400.00 4 , 400.00 800. 00 

Water Distribution System 9 , 600.00 12 , 500 . 00 18,000. 00 

Land Shaping and Leveling 500.00 500 . 00 500. 00 

TOTAL NEW INVESTMENT $22 , 500.00 $25,400 . 00 $ 27,900 . 00 

Acres Irrigated 152 154 138 

INVESTMENT PER ACRE $ 148. 00 $ 165. 00 $ 202 . 00 

\ 

Source : Data were compiled by Ralph Sorensen ,  Extension Irrigation 
Specialist and Wallace Aanderud , Professor of  Economics and 
Extension Farm Management Specialist , ( South Dakota State 
University) , Septemb er , 1969 . 
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Appendix C, Table II. Annual Fixed Costs of Selected Irrigation 
Systems for 160 Acres of  Irrigable Land, 
Eastern Missouri Slope , South Dakota 

Fixed Cost Item Tow Line Wheel Hove Center Pivot 

Interest on development 
investment ( 8 %  on 
average investment)  $ 880 . 00 $ 995. 00 $1, 095 . 00 

Land grading (Amortized 
@ 7 %  for 30 years) 40. 00 40. 00  40. 00 

Depreciation 
14 years average life 
of system 1, 570. 00 1, 780. 00  1, 960 . 00 

Insurance on system 160. 00 2 00. 00 300 . 00 

Personal property tax (1. 25 %) 240. 00 280. 00 310 . 00 

Estimated added real 
estate tax 80. 00 80. 00 80 . 00 

TOTAL ADDED A NNUAL 
FIXED C OSTS $2, 970. 00 $3, 375. 00 $3, 785. 00 

Acres Irrigated 152 154 138 

FIXED COSTS PER ACRE $ 19. 04 $ 21 . 92 $ 27 . 42 

Source : Data compiled by . Wallace Aanderud, Professor of Economics 
and Ex tension Farm � 1anagement Specialis t ,  ( South Dakota 
State University ) ,  September, 1969. 



Appendix C ,  Table III . Variable Irrigation System and Pumping Costs of  Selected Irrigation Systems 
for 160 Acres of Irrigable Land,  Eastern Missouri Slope ,  South Dakota 

Crops 

Corn for Grain 

Corn for Silage 

Small Grain 

Alfalfa 

Pasture 

Average for All Crops 

Percent of New Investment 
Excluding Land Shaping 
Cost 

Tow Line Wheel Move Center Pivot Gross Wate r  

$ 9 . 28 

9 . 28 

5 . 80 

11 . 6 0 

8. 12 

$ 1 . 31 

0 . 9 

Applied 
Variable Water Pumping Costs in Dollar per Acre* 

$ 9 . 60 $13 . 60 16 

9 . 60 1 3 .  60 16 

6 . 00 8. 50 10 

12 . 00 17 . 00 20  

8 . 40 11 . 90 14 

Cost of Repairs on System in Dollars p er Acre 
$ 1. 62 $ 2. 39 

1. 0 1 . 2  

Source : Data were compile d by S .  W .' Black , Extension Irrigation Specialist , Agricultural 
Engineering Department , Ralph Sorens en, Extension Irrigation Specialist , and Wal lace 
Aanderud , Professor of Economics and Extension Farm Management Specialist , ( South Dakota  
State University ) ,  September , 1969 . 

* Note : Pumping cos t  computed using a power rate of $6 .25 for first 100 Kilowatt-hours ( lGvH) per 
rate Horsepower (HP ) and $0 . 015 for each additional KWE . � co w 



Appendix C ,  Table IV . Plant Food Require d for Each Bushel of  Grain 
or Ton of Forage 

Crop Lbs. of Lbs. of Lbs . of  
P205 K20 

Corn Silage 7 . 5 2 . 5  5 . 0  

Corn Grain 1. 5 0.5 1 . 0  

Oats 0 . 8  0. 4 0 . 8 

Barley 1 . 2 0. 5 1. 0 

Soybeans 5 . 5 1. 2 1 . 8 

Flax 4 . 0  1 . 1  1. 8 

Wheat 1. 8 0 . 75 1 . 0  

Alfal fa  Hay 55. 0  12 . 0  32. 0 

184 

Source : Lyle A. Derscheid and Fred C .  Wes tin , Soil Atlas and Crop 
Production Guide , Extension Circular 660 , Cooperati ve 
Extension Service (South Dakota State University , Brookings , 
196 8 ) , p. 2 3 .  
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Appendix C ,  Table  V .  Estimated Rate of  Ferti li zer Appli cation for 
Each Crop 

Nitrogen1 Phosphate1 

Crop percent 2 lbs. percent 2 lbs . 

Corn 75  1.12 80 0 .40 

Oats 75 0 . 60 100 0. 40 

Barley 50 0.60 100 0 . 50 

Wheat 50 0. 90 100 0. 75 

Flax f 0 . 42 f 0 . 28 

Soybeans 10 0. 55  50  0.60 

Sorghum 75  1 . 12 80 0.40 

Alfalfa 0 0 80 9.6 

1Pounds of plant food  removed by each bushel o f  grain or ton 
of  forage given in Appendix C ,  Table IV. 

2Percent o f  plant food that will come from fertilizer-­
remainder will come from soil. 

f = 70 % o f  that reconnnended for oats . 

Source : Lyle A. Ders chei d and Fred C .  Westi n ,  _So i l  Atlas and C ro2-_ 
Production _ Guide ,. Extens ion Circular 660 , Cooperative 
Extension Servi ce (South Dakota State Univers ity ,  Brookings , 
1 9 6 8 ) , p .  3 2 . 



Appendix C ,  Table VI. Fertilizer Costs1 

Nitrogen $ . 0 7  a unit 

Phosphate $ . 09  a unit 

Potash $ . 0 6  a unit 

1Es tablished in consultation with (1 ) Art Sogn , Assistant 
Professor of Economics , July 24 , 1969 , and (2 ) Wallace G. Aanderud , 
Professor of Economics , August 26 , 1969 , (South Dakota State 
University , Brookings) , and (3 ) §Euth Dakota Crop and Livestock 
Reporting Service , 1968 , Sioux Falls , South Dakota. 

186 



Appendix C ,  Tab le VII. Estimated Fertilizer Needs to Give Anticipated Crop Yields in Eas tern 
Missouri Slope , South Dakota 

----· 

Dryland Irrigated Dryland Irrigated Dryland Irrigated 
Crops 

Pounds of Nitrogen Pounds of P2o5 Pounds of _K2o 

Co rn Grain 44. 8 140 .0  16. 0 50.0 10. 0 30. 0 

Co rn S ilage 5 2. 5  150 .0  17 . 5  so . a  35. 0 100. 0 

Soybeans 19 .25 21. 0  6. 0 

Wheat 24. 3 54.0 21. 0 45. 0  6. 0  6. 0  

Alfal fa 50. 0 150 . 0  

Flax 5. 88 10 .5 3. 9 7 . 0  6. 0  6. 0 

Barley 24. 0 51.0 20. 0 4 2 . 5  6 . 0  6 . 0 

Oats 28 . 8  66. 0  19 . 2  44. 0 6. 0 6. 0 

Source : Lyle A. Derscheid and Fred C. Wes tin , Soil Atlas and Crop Production Guide , Extension 
C ircular 660 , Cooperative Extension Servi ce ( South Dakota State University , Brookings , 1968 , 
p .  40. 

.... 
co 



Appendix C ,  Tab le VIII . Es timated Cos ts for Fertilizer ,  Weed , and Insect Chemicals Per Acre , 
Eas tern Missouri Slope ,  South Dakota  

---
------

��and-Irrigated Dryland-Irrigated Dryland-I rrigated Dryland-�rrigated Dryland-Irrigated 
Crops :Utrogen P2o5 KzO Herbicidesr- Total 

Corn Grain $3 . 14 $9. 80 $1 . 44 $4 . 50 $ . 60 $1. 80 $3. 00 $5. 00 $8. 3 9  $21. 50 

Corn Silage 3. 68  10 . 50 1. 5 8  4. 50 2. 10 6 . 00 3 . 00 5. 00 10. 57 26 . 40 

Soybeans L 6 2 2. 27 • 36 4. 82 8. 42 

Wheat 1. 7 7  3.73 1. 90 4. 05 . 36 . 36 • 85 1. 00 4 . 88 9.19 

Alfalfa 4 . 50 1 3. 50 4 . 50 1 3. 50 

Flax . 42 .74 • 35 . 6 3  • 30 . 30 2. 12 2. 12 3. 19 3 .79 

Barley 1 . 6 8 3 . 57 1. 80 3. 83 . 36 • 36 1. 26 1 .51 5. 10 9 .27 

Oats 2. 02 4. 62 1.73 3 . 96 . 36 • 36 1. 26 1. 2.6  5. 37 10. 20 

1tyle A. Derscheid and Fred C. Westin , Soil Atlas and Crop Production Guide , Extension 
Circular 660 , Coope rative Extension Service ( South Dakota State University , Brookings , 1 9 68) , p.  40. 

Data were compiled from Tables IV , V, VI , and VII in Appendix C .  

� 
00 
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Appendix C ,  Table IX. Corn Production--Average Yield Per Acre 

YEAR Campbell Walworth Po tter 

1949 12. 0 11 . 0  10. 0 
1950 17 . 5  22 . 0  22 . 0  
1951  1 7 . 0  15. 0  11 . 5  
1952 1 7 . 0  17. 0 18 . 5  
19 5 3  24 . 0  27 . 5  13. 0 
1954  19.5 16 . 5  17 . 5  
1955  19 . 5  12. 0 3 2 . 0  
1956 1 8 . S 21. 5  17. 5 
1957  3 1 . 5  37 . 5  34 . 0  
1958  20 . 0  2/i. 0 21 . 5  
1959 14 . 0  9 . 0 7 . 0  
1960  17 . 5  14 .5  15. 0 
1961  13 . 0  1 8 . 0  19 .5  
1962  39. 0  40. 0 36 . 0  
1963 35 . 0  39 . 0  35 . 5  
1 9 6 4  20 . 5  25. 0 20.0 
1965  28 . 0  30 . 0  23 . 5  
1966  36. 0 42 . 5  39 . 0  
196 7 25 . 0  30 . 0  23. 0 
1968  34 . 0  33. 0 35 . 0  

Sully 

1 0. 0  
16 . 0  
19. 0 
16. 0 
29. 0 
16. 5 
10. 0 
18. 0 
3 1. 5  
16. 0 
8 . 5  

16. 0 
23. 0 
3 3. 5  
31 . 0  
19 .5 
13. 5 
31. 0  
18. 5 
34. 0 

Hughes 

9 . 0 
16 . 0  
16 . 0  
14 . 0  
35 . 0  
1 6 . 5  
10 . 5  
18. S  
32 . 5  
16 . 5  

5 . 0  
12. 0 
24 . 0  
3 5. 0  
25. 0 
20. 5 
24 . 0  
27. 0 
27. 0 
50. 0 

,_. 
co 
\!) 



Appendix C ,  Table X. Oats Production--Average Yield Per Acre 

YEAR Campbell Walworth Potter 
-

1949 13. 0  15 . 5  20. 0 
1 950  20. 0 18. 0  16. 0 
195 1 39. 0  39.0 36. 0 
1952 23.5  17. 5 1 7. 0  
195 3 30.5  32.5 34. 5  
1954  22. 0  20.5 22. 5 
1955 25. 0 23. 5  22. 0 
1956 17.5  18. 0  1 7. 0  
195 7 39. 5 39. 0 34. 0  
1958 37. 0  45. 0 21. 5 
1959 20. 5  1 7. 5  10.0 
1960 28. 5  31. 0  40. 0 
196 1 12.5  15. 0 20. 0 
1 9 6 2  55.5 55.5 59. 0  
196 3 31. 0  39. 0  39. 0 
196 4 3 8. 5  41.5  3 7. 5  
196 5 50.5 52. 0 50. 0 
1966  29. 0 30 . 0  30. 0 
196 7 4 3 . 0 51.5  4 7. 0  
196 8 48 . 0  52. 0 5 7. 0  

Sully 

20.0 
1 3. 0 
39. 0 
21. 0 
3 3. 3  
25. 5  
22. S 
10. 0 
41. 0  
40. 0 

9. 0 
39.5  
27. 0  
5 5. 0  
39. 0  
39.5 
46. 5 
20. 0 
45. 5 
5 3. 0  

Hughes 

1 8. 0  
· 1 3. 0 
3 8. 0  
1 7. 0  
2 6. 5  
23. 0 
21. 0 

8. 5 
36.0  
41. 0  
1 2 . 5  
3 8. 0  
25. 0 
52. 0 
28. 5  
32. 5  
36. 0 
1 8 . 0 
3 7. 5  
51. 0 

I-' 
\0 
0 



Appendix C, Tab le XI . Wheat Production--Average Yield Per Acre 
---··----

YEAR Campbell Walworth Potter 

1 94 9  7. 0 7. 0 8 . 5 
1 950 9 . 5  10. 0 9 . 5 
1951  15. 5 1 3 . 5 1 3. 0  
1952  8 . 0  8. 0 8. 0 
1953  9. 5 9. 5 8. 6 
1 9 54  8. 0 8. 0 8. 7 
1955  13 .  0 12. 5 10 . 5  
1956 9. 5 11 . 4  8. 9 
195 7 20. 5 21. 0  21 . 6 
1953  20. 5 2 2 . 2  25. 4  
1959  10. 1 10. 8 6 .6 
1 960 1 3. 5 15. 6  1 7. 3  
196 1 8. 1 11. 1  11 . 9  

1962  23. 6 21. 6 19 .6  
1 9 6 3  13. 0 1 7 . 0  15. 7 
1964  15. 1  16 . 7  16. 7 
1965  19.0 19 . 6  18. 4  
1966  15. 1 15 . 1  15 . 4  
196 7 20. 6 26. 1 25 . 8  
1968  24. 6  26. 7 27. 8  

Sully 

8 . 5  
9 . 0 

15 . 0  
8. 0 

11. 4 
10 . 8  
12. 2  
6. 0  

1 9. 6  
26. 6 

6. 0 
2 3. 0  
17. 0 
15. 4  
15. 6 
18 . 1  
17 . 6  
12 . 4  
27 . 5  
3 1. 5  

Hughes 

9 . 0  
9.0 

1 3. 5 
6 . 1  
8. 2 
9 . 6 

11. 5  
6 . 2 

17. 9 
22. 7 

8 . 4  
23. 9  
14 . 0  
1 1. 9 
1 3.' 0 
17. 9 
16 . 6  
1 3 . 1 
29 . S  
2 9 . 8  

� 
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Appendix C ,  Table XII . Barley Production--Average Yield Per Acre 

YEAR Campbell Walworth Potter 

194 9  8 . 0 11 . 5  11 . 0  
1 9 50 12 .0  12.0 1 1 . 0  
1 9 5 1  25 .0 2 5 .0 2 3.0  
1952 1 3 .  5 13 . 0  12. 5 
195 3  17 . 0  18 . 5 16 . 5  
19 54 19 .0 12 .0  14 . 0  
19 5 5  1 6 . 5  16 . 5  15. 5 
1 9 56 13 . 5  12 . 0  11 . 5  
19 5 7  24 .0 26 .0 25 .0  
19 58 24 .0 30 .0 34 . 0  
19 59  12 . 0  12 . 5  10 .0 
1 960  18 . 5  22 . 0  2 9. 5 
196 1 8.0 13 . 5 15. 0 
1 9 6 2  31 .0  34 .0  34 . 0  
196 3  2 3 .0 27 . 0  28 . 0  
1964 2 8 .0 32 .0  3 1 .0 
1,965 39 .0  44 . 0  42 . 5  
1966 2 0 .0 20 .0 25 . 5  
196 7  32 . 5  32 . 5  36 .0  
1 9 6 8  39 .0 39 .0  46 . 0  

Sully 

1 3. 0  
11 . 0  
2 5 .0 
12 .0  
16 . 5  
18. 0 
15. 5 

8. 5 
2 5 . 0 
2 6 .0  

6 .0 
34 . 5  
1 9 . 5 
31. 0 
26 .0  
27.0 
32 .0  
1 3.0  
34. 0  
42.0 

Hughes 

10 .0 
· 1 0  . o  
25 .0  
12 . 0  
14. 5 
15 . 0  
15. 5 

8 . 0 
15 . 5  
30 .0  
6 . 5 

3 3 . 0 
19 .0 
30 . 5  
22 .0  
18 . 0 
30 .0  
15 .0  
35 .0  
41.0  

..... 
\0 
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Appendix C ,  Table XI I I. Hay Production--Average Yield Per Acre (Tons ) 

YEAR Campbell Walworth Potter 

1949  0 . 58 0.53 0. 4 7  
1950  . 55 . 72 . 52 
1 9 5 1  . 87 . 71 . 63 
1952  . 72 .63  . 58 
1953 1. 07 .98  . 88 
1954  . 9 8 . 85 . 66 
1955 • 7" 8  • 71 . 4 8  
1956 . 83 . 79 . 60 
1957  1 . 2 7 1 . 20 1 . 0 3  
1 958  1 .08 .99 . 83 
1959 . 72 . 70 . 50 
1960  . 89 . 9 9 . 7 3 
1 9 6 1  . 59 . 79 . 66 
1 9 6 2  1 . 16 1 . 1 8 1. 01 
196 3 . 94 1.01 . 74 
1964  1 . 40 1 . 15 . 79 
1,96 5 1 . 1 8 1 . 15 . 74 
1966  .93  . 85 . 69 
19 67  1 . 06 1-.09 1.08  
1968  1 . 29 1 . 22 1. 09 

Sully 

0 . 4 2  
. 5 2 
• 54 
. 4 8 
. 63 
. 59 
. 4 3 
. 45 
• 96  
. 68 
. 44 
• 62 
. 54 
. 79 
. 64 
• 70 
. 68 
• 71  
. 88 

1..08 

Hughes 

0.4 1  
. 52 
. 58 
. 50 
. 70 

. 56 

. 42 

.41  
• 96 
. 82 
. 4 3  
. 71 
. 53 
. 86 
. 62 
• 72 
. 74 
. 60 
. 70 

1. 02  

I-' '° w 



Appendix C ,  Table XIV. Alfalfa Production--Average Yield Per Acre (Tons) 

YEAR Campbell Walworth Potter 

1949  1 . 10 1 . 05 1 . 00 
1950 1 . 20 1 . 10 . 95 
1951  1 . 35 1 . 35 1 . 05 
1952  1 . 20 1 . 10 1 . 00 
195 3 1 . 80 1 . 85 1 . 90 
1954  1 . 45 1 . 35 1 . 1 5 
1955  1 . 05 . 85 . 70 
1 9 5 6  1 . 15 1 . 15 . 9 5 
1 9 5 7  1 . 65 1 . 65 1 . 55 
1 9 5 8  1 . 40 1 . 45 1 . 40 
1 9 5 9  . 80 . 85 . 55 
1960  1 . 1 5 1 . 35 1 . 20 
1 9 6 1  . 70 1 . 10 . 90 
1962  1 . 40 1 . 65 1 . 50 

196 3 1 . 10 1 . 25 1 . 00 
1%4  1 . 80 1 . 55 1 . 20 
196 5 1 . 55 1 . 60 1 . 10 
1 9 6 6  1 . 00 . 90 . 80 
196 7 1 . 30 1 . 60 1 . 30 
1 963  1 . 60 1 . 70 1 . 75 

Sully 

1 . 00 
. 65 

1 . 00 
1 . 00 
1 . 80 
1 . 30 

. 55 

. 90 
2 . 00 
1 . 20 

. 6 0 
1 . 30 

. 90 
1 . 50 
1 . 00 
1 . 30 
1 . 20 

. 90 
1 . 00 
1 . 55 

Hughes 

. 90 

. 95 
1 .  25  
1 . 00 
1 . 60 
1 . 35 

. 80 
1 . 00 
1 . 90 
1 . 4 0  

. 65 
1 . 15 

. 95 
1 . 75 

. 95 
1 . 10 
1 . 30 

. 7 5 

. 90 
1 . 4 5  

� 
\0 � 
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Appendix D ,  Table I. The Optimum Farm Organization for Dryland Planning Models with Op tion to Buy 
Feed Grain , Eas tern Missouri Slope , South Dakota 

Planning Hodel wi th Planning :,1odel with Planning Model with 
Activities Unit Hours Equivalent to Hours Eq uivalent to Hours Equivalent to 

Center Pivot Irrigation Center  Pivot Irrigation Center Pivot I rrigation 
at 320 Acre Level at 640 Acre Level at  960 Acre Level 

Dryland CroEs 
Class I Land 

Corn Acre 315. 3 4 2 7  . 1  553. 8  
Wheat Acre 350.0 126. 2 
Barley Acre 31.6 165. 7 164 . 2  
Alfal fa Acre 21 . 1  

Class II Land -- -----
Alfalfa Acre 382.0 15 5. 2 
Wheat Acre ----- 2 26. 8 350. 0 
Barley Acre ----- ----- 3 2. 0  

Total Dryland Acres 1 ,100.0 1 ,100.0 1 ,100.0 

Pas ture 
Native Acre 137. 2 1 36 . 5  1 35 .  8 
Imp roved Acre 320 .0 320.0 3 20.0 
Feed Lot Acre 2. 8 3. 5 4. 2 

Total 460.0 460 .0 460.0 

� 
\0 



Appendix D ,  Table II. Total Acres of · crops , Crop Production , and Feed Purch as ed in Dryland Planning 
Models with Hours Equivalent to Center Pivot Irrigation at the 3 20 Acre , 640 
Acre , and 960 Acre Levels 

Item Unit 

Total Acres of Crops 
Corn Acre 
Wheat Acre 
Barley 
Alfalfa 

Total 

Acre 
Acre 
Acre 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 320 Acre Level 

315 .3 
350.0  

31. 6  
403. 1 

1 , 100.0 

Grain and Forag_e Production 
Co rn 

Barley 
Wheat 
Silage 
Al falfa 

Feed Purchased 
Co rn 

Alfalfa 

Bushels 
Bushels 
Bushels 
Tons 
Tons 

Bushels 
Tons 

876 . 0  
1 ,265 .0  
9 ,450.0  
2 ,34 7. 0 

568. 0 

2 3 , 5 59.0 

Planning Mode l with 
Hours Equivalent to 

Center Pivot Irrigation 
at 640 Acre Level 

427. 1 
350. 0 
165 . 7 
155.2 

1 , 100. 0 

6 , 708. 0  
8 , 542. 0 
3 ,417. 0 

217. 0 

35 , 339. 0  
4 36. 0 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 960 Acre Level 

553. 8 
350. 0 
198. 2 

1 , 100. 0 

7 " 654. 0 
8 , 050. 0 
4 ,430. 0 

49 ,382. 0 
7 59. 0  

� '° 
-...J 



Appendix D, Table III. Optimum Livestock Enterprises for Dryland Planning Models with the Hours 
Equivalent to Center Pivot Irrigation at the 320 Acre, 640 Acre, and 
960 Acre Levels 

Lives tock 
Activities Unit 

Planning !fodel with 
Hours Equivalent to 

C enter Pivot Irrigation 
at the 320 Acre Level 

Buy Calves, October, 
�inter on Roughage Ration , 
Summe r Graze and Sell 800 
Poun d Feeders Head 

Buy Calves , October, 
Hinter on Light Grain 
Ration , Trans fer to Feed 
Lot ,  Feed Out in Period 1, 
Silage Ration and. Sell for 
Slaugh ter , October Head 

Buy 650 Pound Feeders , April 
Feed Out in Period 1, Silage 
Ration and Sell for Slaughter , 
Oc tober Head 

Buy 650 Pound Feeders, October, 
Feed Out in Pe riod 2, Silage 
Ration and Sell for Slaughter , 
Apr�l Head 

Total Calves Purchas ed 

Total Feeders Purchas ed 

Head 

Head 

3 42 

246 

287 

533 

587 

820 

Planning Hodel with 
Hours Equivalent to 

Center Pivot Irrigation 
at 640 Acre Level 

3 42 

2 24 

551 

7 76 

567 

1, 327 

Planning Model with 
Hours Equivalent to 

Center Pivot  Irrigation 
at 960  Acre · Level 

341  

248 

759 

1, 007 

589 

1, 766 � 
\0 
co 



Appendix D ,  Table IV . Operator and Family Labor and Labor Hired by Period for Dryland Planning 
Models with Feed Buying Option , Eas tern Missouri Slope , South Dakota 

Periods : 
Planning �1o dels 

Planning Hodel  with Hours 
Equivalent to Center Pivot 
_Ir�ation at 320 A�_r�_Level 

Family Labor 
Hi re d  Labor 

Total 

Planning Model with Hours 
Equivalent to Center Pivot 
IrriJt��i�n at 640 Acre Level 

Family Labor 
Hired Labor 

Total 

Planning Model with Hours 
Equivalent to Center Pivot 
Irriia tion at 960 Acre Level 

Fami ly Labor 
Hired  Labor 

#1 112 

450 '• 83  

450 483  
7 32 510 

1 , 182 9 93  

450 483 
1 ,086 7 74 

1 , 536  1 , 257 

450 483  
1 ,448 1,046 

113 114 115  116  117 ffB 119 1110 
To�al OEerato.� and Family Labor Availab le 

35 3 344  218  2 17 2 1 7  2 1 8  4 35 541 

35 3 344 218  2 17 2 17 218 4 35 541 
258  354 451  32  4 14 106 166  1 ,228  

6 11 698 669  249  6 31 3 24  601 1 , 7 6 9  

35 3 344 218 217 217 2 18 4 35 541 
460 589 293  8 254  2 22 3 8 7  1 ,873  

81 3 9 33 5 11 3 35 4 71 440 8 2 2  2 , 414 

35 3 344 218  217  2 17 2 18 4 35 541 
614 826  212 203  186 302  538  2 ,4 98 

Total 

3476  

3 , 4 7 6  
i.t2 51 

7 , 7 27 

3 ; 4 76 
.§..z 056 

9 , 532 

3 ,4 7 6  
_L873  

Total  1 , 898 1 , 529 967 1 , 170  4 30 4 2 0  4 0 3  520 9 7 3  3 , 03 9  11 , 349  

-- - --� --- - -- -� \.0 



Appendix D ,  Tab le V. Total Annual Capital and Individual Capital Requirements for Dryland Planning 
Nodels with Option to Buy Feed Grain , Eastern Missouri S lope , South Dakota 

Capital 

Annual Operating 

Period 2 Operating 

Livestock Facility 

Livestock Animal 

Crop Nachinery 

Total Annual Capital 

Land  Capital 

Dryland 
Pas ture 

Total Land Capital 

TOTAL CAPITAL REQUIRED 

Planning Model with 
Hours Equivalent  to 

Center Pivot Irrigation 
at 320 Acre Level 

$ 64, 131. 90 

8,789.30 

59, 057.70 

181 ,445. 50 

14 ,366. 10 

$327 ,790. 50 

$168 , 000 . 00 
33,600. 00 

$201 ,600. 00 

$529 ?390.50 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 640 Acre Level 

$ 97, 1 88. 50 

13 , 14 8. 80 

72 , 201. 50 

253 ,394 . 50 

17 , 850. 20  

$453,783. 50 

$168 , 000. 00 
33,600. 00 

$201, 600. 00 

$655!383. 50 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 960 Acre Level 

$130 , 065.70 

17 ,342. 10 

87 , 130.50  

288 ,568. 10 

io2301. 10  

$543 ,413. 50 

$168 , 000. 00  
33,600. 00 

$201 ,600. 00 

$745 ?013. 50  

N 
0 
0 



Appendix D ,  Table VI . Summary of Expenses on Dryland Planning Models with Option to Buy Feed Grain , 
Eas te rn Missouri Slope,  South Dakota 

Planning Model with 
Expens es Hours Equivalent to 

Center  Pivot Irrigation 
at 320  Acre Level 

Lives tock 
Purch as e  o f  Lives tock $2 39 ,777 . 58 
Operating Expenses 30 , 870 . 99 
Purchase Feed 29 ,448. 75 
Insurance and Taxes 4 ,_781. 30 

Total Livestock Expenses $304 , 878. 62 

Cro� 
Dryland Operating $ 8 , 1 39 .42  
Dryland Fertilizer 7 ,901 . 30 

. Insurance and Taxes-
Machinery 709 .  70 

Crop Insurance 

Total Crop Expenses 

Total Hired Labor  

�-reciation 
Crop �1achinery 
Livestock Facility 

Total Depreciation 
---- • -- -- --

2 , 100 .78 

$ 18 , 85 1 . 20 

$ 8 , 502 . 00 

$ 2 ,794 . 90 
5 , 596 . 51 

$ 8 , 391 .41  

Planning Model with Planning Model with 
Hours Equivalent to Hours Equival ent to 

Center Pivot Irrigation Center Pivot Irrigation 
at 640 Acre Level at 960 Acre . Level 

$ 3 35 , 059 . 37 $422 , 599. 59 
4 1 , 065. 25 51 , 0 3 7 . 64 
54 , 201. 75 79 , 184 . 50 
6 , 261 . _7_3_ ___ 71 777 . 84 

$436 , 5 88. 10 $560 , 5 9 9 . 57 

$ 9 , 010 . 53 $ 9 ,740 . 02 
8 , 31 8 . 15 8 ,775 . 90 

751 . 58 7 86 . 1 5 
2 , 84 7 . 46 _l_il41 . 69 

$ 20 , 9 2 7 . 72 $ 2 2 , 44 3 .76 

$ 12 , 112 . 00 $ 15 ,746 . 00 

$ 3 , 159 . 4 8  $ 3 ,465. 7 1  
7 , 2 08. 7 7  ____iL 8 72 � 81 

$ 10 , 368 . 25 $ 1 2 , 338 . 52  N 



Appendix D ,  Tab le VI . (Continued ) 

Expens es 

Interest ----
Annual Operating 
Period 2 Operating 
L ivestock Facility 
Lives to ck Animal 
Crop Hachinery 

Total Interest 

TOTAL EXPENSES 

Planning Model with 
Hours equivalent to 

Center Pivot Irrigation 
at 320 Acre Level 

$ 5 ,130. 55 
351. 57 

3 , 838.75 
14 , 515. 64 

1 ,149 .29 

$ 24 , 9 85 . 80 

$36_5, 609 . 0 3  

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 640 Acre Level 

7 , 7 75. 07 
525. 95 

4 , 6 9 3. 09 
18 ,831 . 56 

1 , 4 28. 01 

$ 33 ,25 3. 68 

$513,249 . 75 

Planning Mode l with 
Hours Equivalent to 

Center Pivot Irrigation 
at 960  Acre Level 

$ 10 , 405. 25 
693. 68  

- 5 , 6 63. 48 
23 , 085. 4 5  

_ __!_, 624 . 56 

$ 41 , 472 . 42 

$652,600. 27 

N 
0 
N 



Appendix D ,  Table VII. Operating Statement and Comparison of Returns to Dryland Planning Mode ls 
with Option to Buy Feed Grain,  Eastern Missouri Slope,  South Dakota 

I tem 

Gross Income 

Expens es 1 

Livestock 
Crops 
Hired Labor 
Dep reciation 
Interes t 

Total Expens es 

ENTERP RIS E RETURNS 

Overhead Expenses 2 

Jfon-Allocated Costs 
Inte rest on Land 
Land Taxes 
Dep reciation-Fences 

Total Overhead Expenses 

RET·URNS TO LABOR 1\HD 
FARM MNJAGENENT 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 320 Acre Level 

$408 , 377 . 01  

$304 , 878 . 62 
18 , 851 .20 

8 , 5 02 . 00 
8 ,39 1 . 41 

24 29 85 . 80 
$365 ,609 . 03 

$ 42 ,767 . 98 

$ 2 , 424 . 00 
14 , 112 . 00 
3 , 200 . 00 

800 . 00 
$ 20 , 537 . 00 

$ 22 ,230 . 98 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 640 Acre Level 

$559 . 516 . 64 

$436 , 58 8 . 10 
20 , 927 .72 
12 , 112 . 00 
10 , 368 . 25 
33 ,253. 68 

$513 ,249 .75 

$ 46 ,266 . 89 

$ 2 , 425 . 00 
14 , 112 . 00 
3 ,200 . 00 

800 . 00 
$ 20 , 5 37 . 00 

$ 25 ,729 . 89 

Planning Model with 
Hours Equivalent to 

Center Pivot Irrigation 
at 960 Acre Level 

$702 ,161. 44 

$560 , 599 .57 
22 ,443 . 76 
15 , 746 . 00 
12 , 338 . 52 
4 12472 .42 

$652 , 600 . 27 

$ 4 9 , 561 . 17 

$ 2 , 425 . 00 
14 , 112 . 00 
3 ,200 . 00 

800 . 00 
$ 20 , 537 . 00 

$ 2 9 , 024 . 17 

N 
0 w 



Appendix D ,  Table VII . (Continued) 

Item 

Operator and Family Labor 
Enterpris e 
Overhead 
Total 

Planning Model with 
Hours Equivalent to 

C enter Pivot Irrigation 
at 320 Acre Level 

$ 6 , 952. 00 
1 , 800.00 

$ 8 , 752. 00 

RETU�'\S TO FARM MANAGEMENT $ 1 3 , 4 78 . 98 
Returns to Farm Management 

under the Adoption o f  
Irrigat ion a t  the Respec-
t ive Levels $ (16 ,236. 54 ) 

l see Table IV . 

2 s ee Appendix A ,  Tables II and III. 

Planning Model with 
Hours Equivalent to 

Center Pivot IrriRation 
at 640 Acre Level 

$ 6 , 952. 00 
1, 800. 00 

$ 8 , 75 2 . 00 

$ 16 , 9 7 7 . 89 

$ (2 1 , 372 . 04)  

Planning Model with 
Hours Equivalent to 

Center  Pivot Irrigation 
at 9 60 Acre Level 

$ 6 , 952. 00 
1, 800. 00 

$ 8 , 7 5 2 . 00 

$ 20 ,2 72 . 1 7  

$ (26 ,11 8 . 99 ) 

N 
0 
J:' 



Appendix D , Tab le VIII . The Optimum Farm Organization for Dryland Planning Models with Op tion 
to Buy Feed Grain, Eastern Missouri Slope, South Dakota 

Planning Model with Planning Model with Planning Model with 
Activi t ies Unit  Hours Equivalent to Hours Equivalent to Hours Equivalent to 

Tow Line Irrigation Tow Line I rrigation Tow Line Irrigation 
at 320 Acre Level at 640 Acre Leve l at  960 Acre Level 

-------

_P.g_1-and Cro_p� 

Clas s I Land 
Corn Acre 325 . 3  481. 3 612 . 8  
Wheat Acre 335. 3 10 . 4  
Barley Acre 57 . 4  226 . 4  105 . 2  

Clas s II Land 
Al falfa  Acre 36 7 .  3 3 39 . 6 3 50 . 0  
Wheat Acre 14 . 7  4 2 . 4  3 2 . 0  
Barley Acre ----- ----- 32 . 0  

To tal Dryland Acres 1 , 100 . 0  1 , 100 . 0  1 , 100. 0 

Pas ture ·---
�ative Acre 137 . 0  136 . 25 1 35 . 4  
Imp roved Acre 320 . 0 3 20 . 0  3 20 . 0  
Feed Lot Acre 3 . 0  3 . 75 4 . 6  

Total 460 . 0  460 . 00 4 60 . 0  

N 
0 
V, 



Appendix D ,  Table IX. Total Acres of Crops , Crop Production , and Feed Purchas ed in Dryland Planning 
Models with Hours Equivalent to Tow Line Irrigation at the 320 Acre , 640 
Acre , and 960 Acre Levels 

I tem Uni t 

Iota� Acres o f  CroEs 
Co rn Acre 
Wheat Acre 
Barley Acre 
Alfalfa Acre 

Total Acre 

Grai_��nd Forage Production 
Co rn Bushels 
Wheat Bushels 
Bnrley Bushels 
S ilage Tons 
Al fal fa Tons 

Feed Purchas ed -· 
Co rn Bushels 
Alfalfa Tons 

Planning Model with 
Hours Eq uivalent to 
Tow Line Irrigation 

at 320 Acre Level 

325. 3 
350. 0  

5 7. 4  
36 7. 3 

1 , 100. 0 

9 , 39 1  
2 ,29 7 
2 , 602 

514 

27 , 031 
7 3  

Planning Model with Planning Model with 
Hours Equivalent to Hours Equivalent to 
Tow Line Irrigation Tow Line Irrigation 

at 640 Acre Level at 960  Acre Level 

481. 3 612. 8 
268. 8 3 50. 0 
226.4 137. 2  
3 39. 6 -�-----

1 , 100. 0 1 , 100. 0 

8 , 09 1  8 , 050 
9 , 054 5 ,2 9 3  
3 , 850 4 , 903 

59 

39 , 757 58 , 374 
6 29 823 

N 
0 
C°' 



Appendix D, Table X. Optimum Livestock Enterprises f or Dryland Planning Models with Hours Equivalent 
to Tow Line Irrigation at the 320 Acre , 640 Acre , and 960 Acre Levels 

Livestock 
Activi ties Unit 

Planning Model with 
!lours Equivalent to 
Tow Line Irrigation 

at 320 Acre Level 

Buy Calves, October , 
Winter on Roughage Ration , 
Summer Graze and Sell 800 
Pound Feeders Head 

Buy Calves, October , 
Winter on Ligh t Grain 
Ration , Transfer to Feed 
Lot, Feed Out in - Period 
1, Silage Ration and Sell 
for Slaughter, October Head 

Buy 650  Pound Feeders, April 
Feed Out in Period 1, Silage 
Ration and Sell for Slaughter, 
Octob er  Head 

Buy 650 Pound Feeders, October, 
Feed Out in Period 2 ,  Silage 
Ration and Sell for Slaughter , 
April llead 

To tal Calves Purchased Head 

Total Feeders Purchased Head 

342 

2 39 

352 

591 

581 

943 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 

at 640  Acre Level 

3 42 

217 

658  

875 

560 

1 , 533 

Planning Model with 
Hours Equivalent to 
Tow Line Irri gat i on 
at  960  Acre Level 

338 

2 86 

828 

1 , 114 

624 

1 , 942 
N 
0 ...., 



Appendix D, Table XI . Ope rator and Family Labor and Labor Hired by Period for Dryland Planning 
�fodels with Feed Buying Option , Eastern Missouri Slope, South Dakota 

Periods : Ill 11 2 113 11 4  If 5 116 117  118  11 9  1110 
Planning Hodels Total 0Eerator and Family Labor Available 

450 48 3 353 3 44 218 217 217 2 18 435 541 

Planning Model with Hours 
Equivalent to Tow Line 
Irrigation at 320 Acre Level 

Family Labor 450 483 353 344  218 217 2 17 218 435 541 
Hired Labor 815 5 72 30 2 3 97 433  51 3 9 4  132 216 1 ,357 

Total 1,265 1, 055 655 7 41 651 268 6 11 3 50 651 1 ., 898 

Planning Hodel with Hours 
Equivalent to Tow Line 
Irrigation at 640 Acre Level 

Family Labor 450 483 353 344  218 217 217 218 435 541 
Hired Labor 1 ,230 881 544 691 218 155 179 270 478 2 ,1 47 

Total 

3, 47 6  

3, 47 6  
i.t668 

8, 1 44 

3 , 476 
2-J. 7 94 

Total 1, 680 1,364 897 1 , 035  436 372 396  488 913 2, 668 1 0, 270  

Planning Hodel with Hours 
Equivalent to Tow Line 
Irrigation at 960 Acre Level 

Family Labor 450 483 353 344  218 2 17 217 2 18 435 541 3 , 47 6  
Hired Labor 1, 6�3�� _J.,187 657 936 2 37 2 41 225 318 568 2, 778 !iJ. 7 7 9 

Total 2, 082 1, 67 0  1, 010 1,280 455 458 442 536 1, 003 3,319  12 ,255 

co 



Appendix D ,  Table XII . To tal Annual Capital and Individual Capital Requi rements for Dryland 
Planning Models with Option to Buy Feed Grain , Eas tern Mis souri Slope , 
South Dakota 

Planning Model with Planning Hode l  with Planning Model with 
Capi tal Hours Equivalent to Hours Equivalent to Hours Equivalent to 

Tow Line Irrigation Tow Line Irri gation Tow Line Irri�ation 
at 320 Acre Level at 640 Acre Leve l at 960 Acre Level 

Annual Operating $ 72  )031 . so $110 , 564. 40 $146 ,395 .30 

Period  2 0perating 9 ,690.00 14 , 9 87. 80 19 , 2 2 2. 00 

Livesto ck Facility 62 ,076. 90 7 7 , 5 84 . 7 0  9 5 ,632.00 

Lives tock Animal 194 , 208. 70 25 7 , 293. 00 3 14 ,613. 50 

Crop Machinery 14 ,918. 10 19 ,409. 20  �660. 00 

To tal Annual Capital $352 , 9 25. 20 $479 , 839. 10 $596 , 52 2. 80 

Land Capi tal 

Dryland $168 ,000.00 $168 ,000.00 $168,000.00 
Pas ture 33 ,600.00 33 ,600.00 _3_3__1600 . 00 

To tal Land Capital $201 ,600.00 $201 ,600. 00 $ 201 ,600.00 

TOTAL CAPITAL REQUIRED $554,525. 20 $681 , 439. 10 $79 8 , 122. 80 

---·----· 
N 



J\ppendix D ,  Table XI II .  Summary of Expenses on  Dryland Planning Mode ls with Option to  Buy Feed 
Grain,  Eas te rn  Hissouri Slope , South Dakota 

----- ----· 

Expenses 

Lives tock -
Purchase o f  Livestock 
Operat ing Expenses 
Purcl 1as e Feed 
Insurance and Taxes 

Total Lives tock Expences 

_gro�.?-
Dryland  Operating 
Dryland Fertili zer 
Insurance and Taxes-

Hachinery 
Crop Insurance 

Total Crop Expenses 

Total Hired Labor 

Dep reciation 
Crop Machinery 
Livestock Facility 

Total Dep reciation 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 
at 320 Acre Level 

$262 ,610. 90 
3 3 , 286 . 19 
35 ,467. 75 
5 2J_�._n 

$336 ,49 3. 77 

$ 8 ,287. 47 
7 , 949.08 

716 . 44 
2 , 197. 39 

$ 19 , 150. 38 

$ 9 , 336 . 00 

$ 2 , 867. 17 
5 , 974. 5 1  

$ 8 , 841 . 6 8 

Planning Mode l with 
Hours F.qui valent to 
Tow L ine Irrigation 

at 640 Acre Leve l  

$373 ,580. 24 
45 , 201. 37 
64 , 163. 25 

__ 6 , 864. 03  

$489 , 808. 89 

$ 9 , 394. 36 
8 ,5 14. 38  

770.26 
__Ll9 3. ll 

$ 21 , 872. 11 

$ 13 ,588. 00 

$ 3 , 314. 90 
7,865. 0 2  

$ 11 , 179 . 9 2  

Planning Model with 
Hours Equivalent to 
Tow Line Irri gation 

at 960 Acre Level 

$46 1 , 640. 55 
55 , 876. 93  
91 , 896.50  

_ _  8_1554. 77 

$617 , 968. 75 

$ 9 , 9 9 2 . 14 
8 , 970. 05 

796 . 19 
_ __ 3_, 5 2 3 • 15 

$ 23 , 281. 5 3  

$ 17 ,558. 00 

$ 3 ,570. 16 
�733. 04 

$ 1 3 , 30 3. 20 N 



Appendix D ,  Table XIII . (Continued) 

Expens es 

Interest -·---�-
Annual Operat ing 
Period 2 Operating 
L ives tock Facility 
Livestock Animal 
Crop �-1achinery 

To tal Interes t 

TOTAL EXPENSES 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 

at 320 Acre Level 

$ 5, 762 . 51 
387 . 60 

4 , 0 34 . 99 
15,5 36 .70 

_ ______Ll9_3_. !¼!!_ 

$ 26 , 915 . 24 

$400 ,1]_7 . 0_7  

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 

at 640 Acre Level 

$ 8 ,845 . 15 
599 . 51 

5 � 043 . 01 
20 , 5 8 3 . 44 

-�_h_?__? J_J_� 

$ 3 6 , 6 23 . 85 

$573,072 . 77 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 

at 960 Acre Level 

$ 1 1,711 . 62 
768 . 88 

6,216 . 08 
2 5,169 . 07 

--- _ _l 1 6 5 2 • 7 9 

$ 45,5 18 . 44 

$71 7 ,629 . 92 

N ....., ....., 



Appendix D , Table XIV . Operating Statement and Comparison of Returns to Dryland Planning Models 
with Option to Buy Feed Grain ,  Eastern Missouri Slope , South Dakota 

----- ---··-

Item 

Gross  Incone 

Expens es 1 

L ivestock 
Crops 
Hired Labor 
Dep reciation 
Interest 

Total Expenses  

ENTERPRISE  RETURNS 

Overhead Expenses "" 

:.!on-Allo cated Cos ts 
Interest on Land 
Land Taxes 
Depreciation-Fences 

Total Overhead r.xpens es 

RE'l;'URNS TO LABOTI. AND 
F L\.P�-1 HANAGJ·:�-m:n 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 
at 320 Acre Level 

$444 ,422 . 88 

$336 ,49 3. 77 
19 , 150 . 38 

9 , 336. 00 
8 , 841. 68 

26 , 915 . 24 
$400 ,737. 07 

$ 43 , 685 . 81 

$ 2 ,425 . 00 
14 , 112. 00 

3 , 200. 00 
800 . 00 

$ 20 ,537 . 00 

$ 2 3 , 148 . 81 

Planning Model with Planning Mode l with 
Hours Equivalent to Hours Equivalent to 
Tow Line Irrigation Tow Line Irrigation 

at 640 Acre Level at 960  Acre Level 

$ 6 20 ,712. 02  $76 8. 2 2 3.44 

$489 , 808. 89 $617 , 968 .75 
21 , 872. 11 2 3 , 281. 53 
13 ,588. 00 17 , 558. 00 
11 , 179. 92  13 , 30 3 . 20 
3 6 , 6 2 3 . 85 45 ,518 .44 

$57 3 , 0 72 .77 $7 17 , 6 29. 92  

$ 47 , 6 39 . 25 $ 50 ,593 . 52 

$ 2 ,4 25. 00 $ 2 ,425. 00  
14 , 112. 00 14 , 112. 00 

3 , 200. 00  3 , 200. 00 
800. 00 800. 00 

$ 20 ,537 . 00 $ 20 ,537. 00  

$ 27 , 10 2 . 25 $ 30. 056. 52 



App endix D ,  Tab le XIV. (Continued) 
----- - -----

Item 

Op erator and Family Labor 
Enterprise 
Overhead 
Total 

RETUR.�S TO F Am-1 HANAGEHENT 
Returns to Farm Management 

Under the Adoption of 
Irrigation at the Respec­
tive Levels 

1see Table XI. 

Planning Model wi th 
Hours Equivalent to 
Tow Line Irrigation 

at 320 Acre Level 

$ 6,952. 00 
__ 1_, 800. O_Q_ 
$ 8, 752. 00 

$ 14 , 396. 81 

$ ( 21, 09 2. 52 )  

2 see Appendix A, Tables I I  and III. 

Planning Model with 
Hours Equivalent to 
Tow Line Irrigation 

at 640 Acre Level 

$ 6, 952. 00 
1, 800. 00 

$ 8, 752. 00 

$ 18, 350. 25  

$ (30, 7 7 3. 47 ) 

Planning Xodel with 
Ho urs Equival ent to 
Tow Line Irrigation 

at 960 Acre Level 

$ 6, 95 2. 00 
1, 800. 00 

$ 8, 752. 00 

$ 21, 304. 52  

$ (40, 2 80. 54) 

N 
J--,6 
w 
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