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ABSTRACT 

Electronic accounting programs in the United States have been 

designed to supply records for income tax, credit applications, farm 

management and research. The University of Arizona Extension Service's 

electronic accounting program, known as AMAP (Arizona Management and 

Accounting Program), was investigated to determine how farmers in 

Arizona use this program. For this purpose, a farm survey involving 

70% of the AMAP users in Pinal County was successfully conducted. The 

survey indicated that AMAP has been used primarily for income tax pur

poses. However, data intended for tax purposes may not be sufficient 

for effective decision making. Several farm records were analyzed, 

and the results indicate that nost of these records have not been kept 

in sufficient detail nor contained enough data to generate reliable 

information for management purposes. Furthermore, there have been im

proper reportings of certain costs and returns. While the generation 

of data sufficient for management decisions does involve additional 

costs, it could render AI-IAP reports complete and adequate for all pur

poses. However, to justify payment of the additional costs, there 

should be at least an equal increase in the net returns. Hence, this 

study investigates the economic feasibility of AMAP in farm management, 

specifically (l) what does it cost to generate the necessary informa

tion, and (2) what are the costs and returns involved in formalizing 

alternative planning strategies using this information? 

xv 
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The study was conducted as a case study using five represen

tative farms. For each farm, a complete set of information was gener

ated using primary data solicited from the respective farm managers, 

together vith AMAP data to reorganize the respective farms. The re

sults of the reorganization, net of all additional costs, indicate that 

it is economically feasible to use AI-IAP in farm management decisions. 

But in order for this to occur, the University of Arizona Extension 

Service must undertake an intensive program designed to teach agricul

tural businessmen in general, and AI-IAP users in particular, how to ac

cumulate adequate records. Meanwhile, all accountants involved with 

AMAP must be taught how to submit adequate and complete information. 

Because of limitations in the data base, the farm management 

results obtained should not be considered to be recommendations for a 

reorganization of the case study farms. Nevertheless, the procedure 

outlined may be followed for future planning based on a more adequate 

set of records. 

A follow-up study to investigate how AMAP is being used after 

adequate data are being generated and farm managers have been taught 

how to use such data in farm management decisions is suggested. 



CHAPTER I 

INTRODUCTION 

The Problem 

The advent of Electronic Data Processing (E.D.P.) and its use 

in generating accounting records useful for farm management analysis 

has stimulated much interest throughout agriculture. According to 

Eriksen (5), E.D.P. has rekindled more interest in accounting practices 

"by farm management specialists than any other single event in the past 

decade. As indicated by Lanpher (8), most management specialists 

assert that E.D.P. can make a significant contribution to agriculture 

through providing managers with up-to-date accounting summaries, which 

can be used as an aide to budget contro-l and short- and long-range 

planning. 

On the financial side, creditors /see, for example, Ackerman 

eagerly point out that the farmer who has an accurate set of 

records can easily produce information for the net worth and profit 

and loss statements which are vital to credit decisions. In addition, 

farm records give a banker a method for measuring the performance of 

the farmer historically and thereby provide him with a surer basis for 

projecting and evaluating the farm's future profitability and loan 

repayment capacity. 

1 
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Farmers themselves have been attracted to E.D.P. recordkeeping 

systems for yet another reason. Hopkin (6) wrote that farmers were 

primarily looking for a cheap way out of the recordkeeping and calcu

lation "burden imposed on all modern farms "by various tax programs. 

It is not surprising, then, that all of the twenty-six elec

tronic farm accounting projects reported on at the 1966 IBM Agricul

tural Symposium were designed to serve multiple objectives, Carlson 

(U, p. 119). As can "be seen from Table 1, the University of Arizona 

Agricultural Extension Service's Program (Arizona Management Accounting 

Program, hereafter referred to as AMAP) is "typical" in that the gener

ation of data for tax and financial purposes is always listed as the 

number one objective. Understandably, this by and large has indeed 

been enough to attract farmers to electronic record system projects; 

but more often than not, the farmers' actual involvement has been based 

on the promise of additional services; e.g., 19 of the projects listed 

in Table 1 promise to generate individual enterprise cost and returns 

summaries and 22 promise a general farm management analysis. 

Certainly a good set of records is necessitated by tax and fi

nancial considerations. However, as Wildemuth, et al. (l6) argue, 

programs intended primarily to generate data for tax and financial 

purposes usually just substitute the computer for bookkeeping labor 

and consequently rarely provide a sufficient data base for effective 

decision making. Moreover, Lanpher (8) has stated that a very small 

fraction of operators have actually been given any practical assistance 
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Table 1. Electronic Farm Accounting Services, 1966 

Year Main 
Started Objectives* 

1. University-related 
1962 University of Arizona 1962 1, 3, 5 

University of California 1963 1, 3, 5 
Eastern Regional Project, "Elfac" 
(N.Y., Vt., Maine, N.H., Mass.) 1961 1, u, 5 

Indiana-Purdue University 1963 l, 5 
Michigan State University 1959 1, 3, K 5 
University of Missouri 1961 1, U. 5 
University of Nebraska 1962 l, 5 
University of liorth Carolina 196k 1, 5 
North Dakota State University 196H 1, 3, 5 
Pennsylvania State University 1962 l, 3, u, 5 
Texas A & M University 1963 1, 3, u, 5 
Western Regional Project (Calif. , Colo., 
Mont. , Ore., Utah, Wash., Wyo.) 196*1 1, 9 5 

University of Wisconsin, Madison 1962 1, 3, K 5 
Virginia Polytechnic Institute 1959 1, 3, K 5 

2. State Farm Bureaus 
Connecticut 1965 1, 2 
Florida 1965 1, 2, 3, li 

Georgia 196b 1, 2, 3, k 
Iova 196k l, 3, k 
Maryland 1965 l, 2 
Ohio 1962 l. 2, 3, k 
Oregon 1961 1. 2, 3 
South Carolina 1965 l, 2, 3, k 

3. Conmercial 
Western Farm Management Co. 1965 1, 2, 3, b, 5 
J/D Farm Management Service 1965 1, 3, It 
Iowa - Nevada National 3ank 1965 1, k 
Modern Records, Inc. 19$fc 1, 3, It 

*1) Tax records (monthly or quarterly financial reports) 
2) Tax filing service 
3) Cost and return for each enterprise on your farm 
U) General farm management analysis 
5) Research, education 

Source: Carlson (*0, p. 119 



through management tools associated with E.D.P. Given the paucity of 

research dealing with the actual use (or misuse) of E.D.P. accounting 

programs "by farmers, it is impossible to judge whether either of the 

above statements is, in fact, generally applicable. 

Objectives 

Stemming from the above described indeterminate situation, the 

objectives of this study are: 

1. To determine how the AMAP system is being used 

2. To document the costs and returns associated with forma

lized farm planning based on AMAP records 

a. What does it cost to generate enterprise budget data 

for representative farming operations? 

b. What are the costs and returns involved in formalizing 

alternative planning strategies using these enterprise 

budget data? 

It is easy to document the fact that the generation of records 

for tax and financial purposes constitutes the principal use of the 

AMAP system. It is also generally blown that enterprise cost and 

return data and general farm management analysis is performed only on 

an optional basis and they both involve extra costs. The question to 

be asl-ied is: to what extent are farmers utilizing the system in farm 

management analysis and paying the additional costs. If there are, in 

fact, any number currently using the system to generate costs and re

turns for each enterprise and for farm management analysis, then such 
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farm managers are either (l) realizing benefits in excess of the extra 

costs or (2) irrational in that they are paying for something they 

have no use for. On the other hand, if farm managers are not using 

the system (which many people agree possesses great potential as a 

management tool), then there may "be one or more explanations: 

1. They are not using the system in farm management analysis 

because, after evaluating the costs and returns associated 

with such use, they came to the conclusion that the costs 

exceed the benefits; or 

2. They are not using the system in farm management analysis 

because they do not know how to do so; or 

3. They are not using the system in farm management analysis 

because they are not aware of the potential capabilities of 

the system in farm management; or 

U. They are not using the system because the data reported by 

their respective accounting firms are not detailed enough to 

allow an effective farm management analysis. 

Procedure 

The present chapter concludes with a brief history of the de

velopment and use of the AMAP System. Since this study investigates 

the economic feasibility of A2-1AP in farm management, Chapter II deals 

with the information which a farm manager ought to have in order to 

make management decisions. Appropriately, the discussion focuses on 

how the AKAP reports should be prepared if they are to be consistent 



with the overall data requirements for decision making. Chapter III 

is devoted to a discussion of how AMAP is actually used. This is 

"based partly on the results of a survey of the attitudes of the AMAP 

users and partly on a comparison of actual AMAP records with the data 

requirements given in Chapter II. In Chapter IV, AMAP aggregate data, 

in combination with data supplied by the farm managers during personal 

interviews, are used to derive enterprise budgets and as a check 

against the total farm costs and returns. The first part of the chap

ter is devoted to a discussion of the procedures used to derive the 

specific information used in a case study involving five farms. The 

second part of the chapter is devoted to the five farms of the case 

study, discussed one at a time. In each case, the discussion covers 

the budgeted costs versus the reported AMAP costs, the enterprise 

budgets, a possible reorganization and a total farm analysis. Chapter 

IV concludes with a discussion of the additional costs associated with 

the generation of the enterprise budgets and the ratio of these addi

tional costs to the estimated benefits resulting from the use of these 

budgets. The final chapter contains a brief summary and conclusions. 

The Development of AMAP 

AMAP started in 1959 as a trial system on one farm and evolved 

to a double entry system with a monthly trial balance. In 19&2, AMAP 

was ready to process farm accounts; but the number of farms served was 

maintained at less than fifteen farms. This was because the system 
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was still in the process of development and, with the limited number 

of extension personnel, continued development to generate reliable 

data for farmers' managerial decisions could only take place with a 

small number of farmers to serve as the demonstration group. By 1965, 

there were 30 farms. They ranged from cotton, cattle ranching and 

dairying to a vertical integrated broiler operation; and the sizes of 

said farms ranged from 160 acres to three sections of cropland. The 

majority of accounts came from the State of Arizona, and few came from 

other states. 

By 1970, there were 57 AMAP users; and, in 1971, there were 1*5 

users with accounts coming from the states of Kansas, Massachusetts, 

Montana, Hew Mexico and North Dakota in addition to those from the 

State of Arizona. Table 2 gives a breakdown of AMAP users by type of 

business and location. 

Table 2. Number of AMAP Users by Type of Business in 1970 and 1971 
in the State of Arizona and in other States. 

A R I Z O N A  Other 
2 

Total for 
Type of Pinal County Other Countiesx States 2 the Year 
Users 1970 1971 1970 1971 1970 1971 1970 1971 

Agriculture: 

General Crop 20 22 7 5 2 2 29 29 

Non-Gen. Crop̂  2 1 13 7 3 2 18 10 

Non-Agri culture** 5 u U 2 1 0 10 6 

Total 27 27 2h lU 6 k 57 1*5 

1. Cochise, Graham, Maricopa, Mohave, Pima and Yuma. 
2. Kansas, Massachusetts, Montana, New Mexico and North Dakota 
3. Dairy fanning, poulty, cattle feeding and cattle ranching. 
k. Drug stores, retail stores, dentists, etc. 



Processing of farm accounts was started on the small IBM 1+07 

computer, but by 1965 processing of all programs "was on the IBM lUOl 

computer. This computer is the input-output portion of an IBM 7072-

lltOl system in the University computer laboratory. The larger IBM 7072 

computer was not used until 1969 vhen the system was finally developed 

for commercial use by any business of any size. 

Farmers were charged 1̂  cents per entry vhen their accounts 

were processed in the lUOl computer, but they were expected to do their 

• 1! * own coding. The only reason the University of .Arizona has farmers 

doing their own coding is a limitation in the budget for this project 

which will not allow professional coders at this time", Brueck (2, 

p. 166). However, after AMAP system services became accessible for 

commercial use with many certified accounting agencies participating, 

AMAP users were charged 25 cents per entry line above all other charges 

made by the respective accountents. It "is worth noting that develop

ment of AMAP system has taken ten years of research and trial vith most 

of its testing on agriculture, Brueck (3). 



CHAPTER II 

THE COMPLETE SET OF AMAP RECORDS 

In the previous chapter, it was noted that AMAP is designed to 

serve various objectives which included tax, financial and management 

purposes. Hence, the farm records are expected to contain the informa

tion that is required to fulfill all of these objectives. The purpose 

of this chapter is to demonstrate that the AMAP system can, in fact, 

generate records which fulfill all of these objectives. First consid

eration is given to the nature of the data that must be generated 

within each of the necessary AMAP reports. Second, the data from a 

"hypothetical" set of records are analyzed to illustrate how a complete 

set of AMAP records should be used to calculate enterprise and total 

farm income measures appropriate for management decision making. 

The Complete Farm Record 

The complete farm record is self-contained. It provides a com

plete history of all transactions pertaining to all aspects of the farm. 

While data intended primarily for tax purposes are, in most cases, in

sufficient for management purposes, data intended for management pur

poses can serve the tax as well as the financial purposes. Therefore, 

farm records designed to facilitate management decision making may be 

called "complete". Such farm records must provide for the following: 
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1. A chronological listing of all receipts and expenses by-

enterprise and input category, including physical quanti

ties. They should be separated to the extent that it is 

useful to separate them. For example, if a crop is grown 

in two different locations, each of which requires different 

cultural operations or practices and produces different 

levels of yields, it will be very useful to keep separate 

records for each location. The same is true in the case of 

rented land where the farm manager should be interested in 

determining whether he is paying a fair rent. 

2. A list of all accounts payable and accounts receivable. 

3. An inventory and a depreciation schedule on all capital 

assets. 

The AMAP system is designed to provide the above information 

in a manner which is procedurally correct from a double entry account

ing standpoint and at the same time allows the manager to allocate ex

penses and receipts by enterprise and time period, as outlined above. 

The reader is referred to (9) for a complete summary of the mechanics 

of the AMAP system. 

The AMAP farm record is composed of several reports. These 

reports include the balance sheet, the profit/loss statement, the costs 

reports, the enterprise reports, the capital investment reports and the 

liabilities and net worth reports. The balance sheet report, profit/ 

loss statement and net worth statement depend on data presented in 
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other reports, "but the costs and enterprise reports, which are by far 

the most important for management considerations, depend exclusively 

on primary data as recorded by the farmer or his accountant. 

The Mechanics of the Reports 

The Costs Reports 

Each of the costs reports is composed of two parts, (l) ex

penses to this report, and (2) sales from this report. The part on 

the expenses to this report consists of several accounts; each of 

these accounts is called a class, e.g., repairs or utilities. Each 

class is composed of several details. These details show the item for 

which the costs are charged, for example, in the case of the repairs, 

Tractor #2. The expenses to this report will give the total expenses 

paid for during the reporting period, usually one month. However, the 

portion on the sales from this report will show, for example, the 

amounts of labor, machinery time, or material that have been used by 

each crop during that period and the difference will indicate the 

amounts that are not used. Hence, at the end of the reporting year, 

the expenses to this report becomes zero. When all the expenses have 

been appropriately transferred to the crop enterprises, a positive 

balance in a cost report will mean either an inventory or a loss. 

The labor report accounts for all the labor costs incurred by 

the farm during each month. The labor costs include net payments to 

the farms' workers, the portion withheld, the corresponding amount 

paid by the farm manager (FICA), the insurance and any perquisites. 



It also shows the number of hours which each farm worker worked during 

that period. The sum of the number of hours indicates how much labor 

time was available. This labor time is spent in performing certain 

operations on the farm. These operations and total time spent in per

forming them are reported under sales from this report by the type of 

crop enterprise. Assuming that all the time paid for in the expenses 

to this report is spent on farm operations, then the balance between 

expenses to this report and sales from this report becomes zero. How

ever, in the usual case, the time spent on farm operations does not 

account for all the labor time and a difference will show up indicating 

that some portion of the labor is not spent on direct crop operations. 

Following a simple example through the various reports is the 

most convenient method of illustrating this transfer of costs to the 

enterprise reports. Assuming 180 acres of cotton were listed using a 

75 H.P. (horsepower) wheel tractor and a U-row lister, 100 acres of 

alfalfa were irrigated and 80 acres of wheat were fertilized using a 

H.P. wheel tractor, all during the month of March, then sales from 

this report in the labor report shows for each operation, i.e., lint, 

irrigate and fertilize, the specific crop, e.g., cotton for list, 

alfalfa for irrigate, and wheat for fertilize, and against each crop 

the number of hours of labor spent in performing the operation and the 

corresponding costs. Table 3 gives an example of such a labor (cost) 

report. 

Similarly, in the material report and also in the water report, 

the expenses to this report gives the quantities and values of each 



Table 3. An Example of a Labor (cost) Report 

Ah-.ed Crop Fern 
Tucson, 
Arizona 

Firm 0000 Labor Expense Report 01 
April, 1970 

Run 5/131 1970 

Expenses to this Report 

To 
Location/ 
Report 

Date 

Check 
::o. 

Iter. 
/SIP 

Class 
Detail 

Cirrcnt Period 
Unit 

1 fear to Date 
To 

Location/ 
Report 

Date 

Check 
::o. 

Iter. 
/SIP 

Class 
Detail iursour: nuantity l^os-o/ 

Unit 

Unit Cost/ 
Unit 

Quantity Amount 

701 VI-; 3 

701 VI-IB 

U/00 

U /00 

230U 

2310 

001 

00U 

100 Labor 

Detail Total 

250. DC 

150. OCi 

bOO.00 

125.00 

75-00 

200.00 

2.00 

2.00 

2.00 

HRS 

HRS 

HRS 2.00 200.00 UOO.OO DT 

900 Fay Deduct 

900 Pay Deduct 

o
 
o
 

o
 
o
 

-C
f 

i 

230U 

2310 

001 

00U 

900 Pay Deduct 

Detail Total 

Class Total 

12.50 
7.5C. 
20 .00 

U20.0'} 

6.25 
3-75 

10.00 

20.00 DT 

U20.00 CT 

901 Tax Pay 

901 Tax Pay 

U/00 

U /00 

230U 

2310 

001 

00U 

901 Taxes Pay 

200 FICA 
Class/Dct. Total 

Report Total 

12.50 
7. 50 

UU0.0 

UUO.OO 

6.25 
3.75 

10.00 

2..00 

2.00 

KES 

HRS 2.20 200.00 UUO.OO CT 

UUO.OO RT 

H 
u> 



Table 3, Continued. 

To Check Item Class Current Per •iod Year to Date 
Location/ . 
Eeport 

Date Ho. /EMP Detail Anoun'i Quantity Cost / 
Unit 

Unit Cost/ 
Unit 

Quantity Amount 

637 List 

70 08 S Cotton U/00 08 Cotton (180A) 59. uo 27.00 2.20 Hrs 

Class/Det. Total 59-UD 27.00 2.20 Hrs 2.20 27.00 Hrs 5U.U0 CT 

6kk Irrigate 

70 20 Alfalfa k/00 20 Alfalfa (100A) 220.0D 100.00 2.20 Hrs . 2.20 

4 Class/Det. Total 220.00 100.00 2.20 Hrs 2.20 100.00 Hrs 220.00 CT 

6k6 Fertilize 

70 12 Wheat k/00 12 Wheat (80A) 

Class/Det. Total 

26.U0 

26.140 

12.00 

12.00 ' 

2.20 

2.20 

Hrs 2.20 

12.00 Hrs 26.U0 CT 

Report Total 305.£0 139.00 2.20 Hrs 2.20 139.00 Hrs 305.80 KT 

Sv mnaiy 

Total Sales Less Total Expenses 
Total Expenses Less Total Cost of Sales Trsrreferred 
Total Sales Less Total Cost of Sales Transferred 

13U.20 
bbO.QO 
305.SO 



class of material purchased in any month and in the sales from this 

report, the corresponding quantities applied to each crop in each time 

period. In the water report, pump repairs and power costs are fully 

identified with each active pump and the corresponding number of hours 

the pumps were operated. Moreover, under each crop enterprise which is 

irrigated, the number of pumps and the time during which these pumps 

were operated to supply the required amount of water to irrigate each 

crop is shown. Since this is done each month for each crop that is 

being irrigated and the source of the water (including San Carlos 

Irrigation Project) is identified, water lost within the system may be 

derived by subtracting the quantity applied from the quantity available. 

In similar fashion, the report on custom work records the type of oper

ation performed by month and by crop. 

The Enterprise Reports 

Every operation and it's corresponding cost, as reported in 

each cost report, is transferred to the specified crop enterprise re

ports under the heading "expenses to this report". Completed expenses 

to this report for each crop enterprise shows a chronological listing 

of all operations, the time spent in performing them and the physical 

inputs and their corresponding costs. In other words, with the ex

ception of the overhead costs, each completed crop enterprise report 

contains a complete calendar and cost of operations. The overhead , 

variable costs are allocated to each crop enterprise in proportion to 



16 

its share of the total cost of operations for the whole farm. Table U 

shows an example of a crop enterprise report. 

The crop enterprise reports also allow for sales from this 

report. This portion accounts for all returns received, whether from 

government payments or from the sales of the harvested crop. A com

plete enterprise report shows the quantity of production, the number 

of acres, the quantity sold and the price received. 

The Capital Investment Reports 

Machinery Report. The machinery report should include an up

dated inventory of all active machinery. It should show the power 

units end implements, the year of purchase and present cost. It 

should also show the annual depreciation and interest on capital in

vestment, including the rates used to derive both. 

Buildings Report . This report̂  should contain a complete list 

of all buildings, the purpose for which each is used, their present 

values, the annual depreciation and the interest on capital investment. 

Pumps and VJells Reports. The pumps and wells reports should 

contain the information necessary to identify each well and pump as to 

size of casing, pipe, depth drilled, pumping lift, power type and power 

rating and the output in gallons per minute. 

Land Report. The land report should show all improvements. It 

should also indicate how the land is divided among uses, e.g. farm 

stead ditches, etc., cropped land, fallow or idle land for each parcel 

of rented and owned land. 



Table h. . Example of a Crop Enterprise Report. 

Ahmed Crop Farm Barley Report Oil* Dec., 1970 
Tucson, Arizona Firm 2101 G?0 Acre: Run 03/05/72 Page No. 06h 

Expenses to this Report 

Front 
Location/ 
Report 

Date 
Check Iten 
Ho. /EMP 

Class 
Detail 

Current Period 
Anoint Quantity Cost/ Unit 

Unit 

Year to Date 
Cost/ Quantity Amount 
Unit 

001 Labor Exp. 12/00 
003 I-'ach. Exp. 12/00 

00b Materials 12/00 
001 Labor Exp. 12/00 
003 Kach. Exp. 12/00 

001 Labor Exp. 01/00 
002 Water Exp. 01/00 

006 Custom Exp. 06/00 

03^ Disc 
Cll+ Barley 

Class/Det. Total 
OUl Plant 
OlU Barley 

Class/Det. Total 
SUh Irrigate 
OlU Barley 

319.50 
c]U.20 

1,192.70 

U,6C2.30 
2i:.90 
tC'i.10 

5,222.30 

189.75 2.00 
179.3*» U.5U 

106.95 2.00 
131.10 

8,735.1»0 
10,371.60 

Class/Det. Total 19,112-00 
653 Harvest ' 
OlU Barley U ,1k. 00 
Class/Pet. Total U,ll.C.00 

Report Total ^0,7^5.20 

KRS 
KRS 

HRS 
HRS 

1*, 367.70 2.00 KRS 
1,980.50 5.2U Ac.ft. 

1,067.U3 3.89 TON 

2.00 
U.5U 

185.75 
179.3S 

1,193.70 

5,223.30 CT 

19,113.00 CT 

U,ll»0.00 CT 
U0,765.20 RT 

See following page for Summary, Sales (Receipts) from this Report. 



Table U, Continued. 

, Sales (Receipts) from this Report 

To Check Item Class Current Period Year to Date 
Location/ Date No. /EMP Detail Amount Quantity Cost/ Unit Cost/ Quantity Amount 
Reports Unit Unit * 

102 Sales 
90U Western Cr. 10/00 52,3'A.51 1,067.^3 U9.00 TON 1»9.00 1,067.U3 

Class/Det. Total 52,3c'1-51 1,067.^3 ^9.00 TON U9.00 1,067.U3 52,30U.51 CT 
1^5 Gover. Paym. 

90U Western Cr. 10/00 2,651.60 
Class/Det. Total 2,63a.60 2,651.60 CT 

Report Total 5l»,9:;6.11 1,067.U3 51.^9 TC5J 51.U9 1,067.^3 5^,956.11 RT 

Summary 

Total Sales Less Total-Expenses 
Total Expenses Less Total Cost-of-S:.les Transferred 
Total Sales less Total Cost-of-Sales Transferred 

fc,190.91 
1+0,765.20 
5b,956.11 

H 
CO 
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The remaining reports include the balance sheet, profit/loss 

statement, accuracy check list, transaction reference, new codes and 

accounts reports and check bock report. Only the first two are of 

special importance in this study. The balance sheet and profit/loss 

statement reports constitute the two parts of the financial statement. 

The balance sheet is divided into the following three parts: 

(l) the assets, which include current assets, the "inventory/expense", 

the intermediate assets and the fixed assets, (2) the liabilities, 

which include the current liabilities, the intermediate liabilities 

and the long-term liabilities, and (3) the net worth, which is the dif

ference between the assets and liabilities. Thus, the net worth is the 

measure of the farmer's equity in the farm business. Table 5 gives an 

example of the balance sheet. 

The profit/loss statement, as it applies to the complete farm 

record, contains a complete enumeration of all receipts and expenses 

throughout the month and the profit and loss throughout the year. 

Table 6 gives an example of the profit/loss statement under the com

plete farm record system. For the rest of the reports, the reader is 

referred to Management Computer Network, Inc. (9). 

Uses of the Farm Record 

The above information can be used by the farm manager to ful

fill all of his data needs, e.g., for farm planning, taxes and credit 

applications. 



Table 5. An Example of a Balance Sheet Report. 

Ahr.cd Crop Farm Doc, 1970 
Tucson, Arizona Firm 2101 Balance Sheet Report^ Pun 03/05/72 Pa,-e Ho. 002 

Type of Account Previous Double-Entry "'otils Present lYpe of Change 
Account Koine Balance Debits Credits Balance Account Amount Percent 

Assets + (increases) (Decreases) Assets 
Current FiiB .00 112,8O5.60 110,380.39 1,985.21 Current 1,985.21 100.0 

Hilo & Jones .00 2,500.00 .00 2,500.00 2,500.00 100.0 
W. K. Hunt .00 l,7o-'t. 50 .00 1,761*.50 1,761*.50 M

 0
 
0
 
0
 

Inv/Exp Labor Exp. .00 69,7JH.2U 1- 8,226.20 21,515.01* Inv/Exp 21,515.01; 100.0 
Water Exp. .00 1*3,379.00 ll'.,305-35 ' 1*26.35- 1*26.35- 100.0 
Mr.cH. Jixp. .00 22,ldt.liU J",53'*. 65 1*,350.1*1- 1», 350.1*1- 100.0' 
Barley .00 U0,7ti5.20 1.0,765.20 .00 NOIiE 
Sorghum .00 2,703.1*0 1., 1*79-25 1,775-85- 1,775.85- 100.0 
Safflovcr .00 36,039-73 26,039.78 .00 :;O::E 

Interned Machinery .00 .00 .00 .00 Interned :;O::E 
Kach. Adj. .00 .00 .00 .00 ::o::s 

Fixed Buildings .00 75,600.1*1 .00 75,800.1;1 Fixed 75,800.1*1 100.0 
Buildir.5 Adj. .00 .00 7,325.1*1 7,325.1*1- 7,325. JA- 100.0 
Land Ir.pr. .00 163,1*7'*. I*1* .00 LES,^1*.!*!* 163,1*7'*.'*'* 100.0 
Lend Ic.pr. AdJ . .00 .00 Si:,293.57 2**,293.57- 2l*,293.57- 100.0 

Liabilities - (Decreases) '+ (Ircrcr.scs) Liabilities 
Current Pay Deduct .00 2,525.00 2,819.72 29I;. 72 Current 29l*. 72 1C0.0 

Taxes Pay .00 2,525.00 2,819.72 29I1.72 29!;. 72 100.0 
Interned Accts. Pay .00 .00 10.000.00 10,000.00 Interned 10,000.00 100.0 

IC.'B .00 .00 1*1,855.03 1*1,855.03 1*1,655.03 100.0 
Long-term KW Mut. Life .00 .00 1= ,000.00 12,000.00 Long-term 12,000.00 100.0 

(Armstrong .00' ..00 72,000.00 72,000.00 72,000.00 100.0 
liY Life In. .00 .00 3,935.00 3,935.00 3,935.00 100.0 

Net Worth - (Decreases) + (increases) Net V'orth 
3,935.00 

Capital .00 1,036,501.52 1,01*7,020.21 10,518.69 10,518.69 100.0 
Draving .00 13,663.00 .00 13,663.00- 13,663.00- 100.0 

See following page for ratios. 



Table 5» Continued. 

Current Assets 

Intermediate Assets 

Fixed Assets 

Total Assets 

Computed IJet Worth 

110,90U.65 

7,̂ 15.85 

625,3UO.U6 

7̂ ,̂160.96 

110,571.76 

Current Lia'bilities 77,713.65 1.U 

Intermediate Liabilities 51,855-03 0.1 

Long-term Lia'bilities 50^,020.52 1.2 

Total Liabilities 633,589-20 1.1 

Total Liabilities 633,539-20 0.1. 

rv> 
H 



Table 6. An Example of a Profit/Loss Statement Export. 

Ahr.ed Croo 7am Dec., 1970 
Tucson, Arizona Firm 2101 Frofit/Lcs: :: Statement Report F.un 02/22/71 

Type of Account Previous Double-lint: ;y Totals Present Type of Change 
Account Kar.e Balance Debits Credits Balance Account Anount Percent 

Sales - (Decreases) • (increases) Sales 
Cash Water Exp. 7-1.56 .00 35-73- 35.78 Cash 35-73- 50.0 

Kach. E:<p. 80l*.!+7 .00 .00 BQb.bJ •TFNTTFT *.« C.I XJ 
Materials 80U.1+7 .00 GCU. J+T- .00 80U.U7- 100.0 
Overhead 2,911-32 .00 1,1+55.66- 1,1I55-66 1,1*55-66- 50.0 
S Cotton 31H,!J72.36 .00 77,159-98- 261*,312.  38 77,159-98- 22.5 
Barley 5j»,956.11 .00 .00 514,956.11 KOUE 
Sor/;huai 1*,1)79-25 .00 .00 u,U79.25 I:O::E 
Gafflover 28,279.92 .00 .00 28,279-92 KO:;S 
Hay 9,090.50 .00 .00 9,090.50 I;O:IE 

Cost of Cost of 
Sales + (Increases) - (Decreases) Sales 
Cash Overhead 158,075.65 .00 .00 158,075.65 Cash KO:;E 

S Cotton 51,550.5U 29,21+0.b6 .00 80,791-00 29,21*0.1*6 56.7 
Barley .00 1*1,573-75 .00 1*1,573-75 1*1,573.75 100.0 
Sorc'r.un 2,703.1+0 '.CO .06 2,703.1*0 
Safflover 27,570.73 8,1+69.05 .00 36,039.73 "8,1+69.05 30.7 
Iioy 9,090.50 6,511.10 .00 15,601.60 6,511.10 71.6 

Trial 
Balance 
Totals $.00 $31* ,292.86 $31* ,292.86 $.00 

See following page for Summary. 

ro 
rv> 



Table 6, Continued. 

Sales 

Cost of Sales 

Differences 

Cash Difference 

Net Returns 

Net Returns 

Total Assets Less 
Land Improvement 

Net Returns 

Cash Non-Cash 

363,UlU.07 .00 

33k,785.18 .00 

28,628.89 .00 

28,628.89 + Non-Cash Difference 

28,628.89 / Total Assets 

28,623.89 / Computed Net Worth 

130,075.00 X Opportunity Interest 
Rate 

28,628.80 - Asset Opportunity Co 

Capital 

.00 

.00 

.00 

.00 = Profit 28,628.89 

73^,236.52 = PCT Return on Total Assets 3.89 FCT 

99,397-32 = PCT Return on Net Worth 28.80 PCT 

8 PCT = Asset Opportunity Cost 10,U06.00 

10,2406.00 = Return to Land and Mgist. 18,222.89 

ro 
<jO 



Farm Management 

In the case of farm management, the records must provide the 

farm manager with the information needed to determine how much an acre 

of each crop will cost and return. In other words, his farm records 

should provide him with an enterprise budget, as in Table 7, for each 

and every crop. He can then compare the various enterprise budgets and 

determine which crop or crop plan is likely to yield the highest profit. 

Table 7. Enterprise Budget for Barley. 

Yield Price Gross Returns 
Total Gross Returns 31.68 cwt $2.53/cwt $80.15 

Total Costs 
Dollars 

2.0k 
8.82 . /• 

JLO.Ol 

16.60 
U.37 
6.00 
2.80 
1.77 

59.̂ 3 

20.72 
Costs 

Variable Costs 
Machinery 
Labor 
M  t A V V A  

Materials 

Overhead 
Combine 
Haul 
Interest on Variable 
Costs 

Total Variable Costs 

Returns Above Variable 

Quantity 
1.25 Hrs 
6.2k Hrs 
2.5 Acre Teeo 

100 lbs. seed U.50 
50 lbs. KHo 
200 lbs. 16-20-0 12.10 

16.60 

Custom 
Custom 

Source: Wildermuth, Martin and Rieck (lH, p. 75). 
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The returns above variable costs for each crop are obtained by-

multiplying the returns above variable costs per acre by the corres

ponding acreage. The summation of these returns yields the total 

returns above variable costs for the whole farm. But in order to com

plete the farm analysis, annual fixed costs must also be considered. 

The annual fixed costs pertain to the annual depreciation, the interest 

on capital investment and "taxes, insurance, and similar overhead 

costs". These fixed costs are deducted from the total returns above 

variable costs to derive a return to land and management. IJote that 

land, in this context, includes buildings, fixed irrigation equipment 

and any other feature that is intangible to the investment in land. 

Table 8 illustrates the calculation of returns to land and management. 

However, for an estimation of the opportunity cost of management, see 

Stults (11, p. 50). 

The generation of input-output data not only helps the farmer 

in his farm management decisions, but also in his tax-saving decisions. 

It also facilitates the processing of credit applications. 

Tax Purposes 

Reliable information pertaining to the per acre costs and re

turns of the various crop enterprises provides a farm manager with a 

basis for estimating his costs and returns for any one season. He can 

then estimate the expected income tax for all possible alternatives. 

From the progress of his crops and the expected prices, he can further 
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Table 8. Returns to Land and Management for a Representative 320 Acre 
General Crop Farm in Pinal County. 

Returns Above Variable Costs 
Per Acre Returns Total Returns Above 

Crop Acres Above Variable Costs Variable Costs 

Alfalfa H8 $ 30.16 $ 1,1»U7 

Barley 6k 15.16 970 

Beets U8 7̂ .5̂  3,578 

Cotton 118 130.Ho 15,387 

Sorghum k2  9.1U 383 

Total Returns Above Variable Costs for .the Whole Farm 23,215 

Fixed Costs 

Depreciation 9,6H6 

Taxes, Insurance and Miscellaneous 

Interest on Investment (excluding land) 3,355 

Total Fixed Costs for the Whole Farm 15,9̂ 5 

Returns to Land and Management - (23,215 - 15,9'*5) 7,270 

Source: Wildermuth, Martin and Rieck (lit, p. 8). 
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manage his tax burden "by deciding whether to buy more materials or 

machinery and/or waiting to sell part of his crop in the next taxable 

year or not. 

Credit Purposes 

Credit sources always look at their customers' farm records. 

The farmer who has an accurate set of records can quickly and easily 

produce the information on net worth and profit and loss that is so im

portant in credit granting decisions. Per unit costs and returns for 

each crop also serve as a measure of economic performance that a banker 

can use to determine the amount of progress the farmer has made in the 

past. 



CHAPTER III 

THE CURRENT USE (MISUSE) OF AM/VP 

The previous chapter outlined how AMAP can be used to generate 

farm records sufficient for tax, financial and management purposes. 

This chapter is devoted to a discussion of how Al'lAP is cvirrently being 

used. First consideration is given to the results of a survey of AMAP 

users. Next, the actual AMAP records of the survey farms are examined 

to determine whether the records contain the necessary information, as 

discussed in Chapter II. The survey of 1̂  general crop farms in Pinal 

County was successfully conducted in 1970. While the farm survey was 

intended to include the whole population, the managers of 6 of these 

farms were either not available for interviewing or would not agree to 

take part in the study. Pinal County was chosen because, as described 

at the end of Chapter I, it contains the majority of AMAP users. As 

shown in Table 2 of Chapter I, there were 27 AMAP general crop farms in 

the State of Arizona during 1S70 and 1971; Pinal County accounted for 

20 and 22 such farms, respectively. 

Characteristics of the Farms 

The farms surveyed are located as follows: five farms in the 

Casa Grande area and nine in the Coolidge-Florence area. Figure 1 and 2 

28 



give the general location of these farms in Pinal County. As noted in 

Table 9, most of the farms were composed of both owned and rented land. 

In the Casa Grande area, they varied in size from 296 to 2,590 acres. 

For this same group, the owned land varied from 296 to 9̂ 0 acres, while 

the rented land varied between ĥ 8 to 1,900 acres. In the Coolidge-

Florence area, the farms varied from 61j0 to 2,h00 acres in size. The 

owned land varied between 320 and 1,680 acres, while the rented land 

varied between 280 and 1,120 acres. Overall, the average cropped land 

was 68.7/5 of the total farmland. 

Each of the lU farms were and are operated by full-time farm 

managers. Table 10 presents an account of the education and experience 

of each farm manager. The level of formal education ranges between 

9 and 17 years, with the major field of education being agriculturally 

related in most cases. Years of farming experience ranged from less 

than 10 years to 1|0 years. 

Farming is considered a life-time career by all 1*+ of the mana

gers. Most of them depended entirely on farming for their incomes. 

Further, all of these farm managers indicated interest in improving 

their manageria.1 ability through management classes and/or seminars 

dealing with the use and application of AIIAP records. 

Survey Results 

The ll» farm managers were asked if AMAP made it easier for 

them to: (l) keep track of their expenses and receipts, (2) make tax 

savings decisions, (3) fill out tax forms, (U) fill out credit 



PINAL 

Figure 1 . The State of Arizona Showing Pinal County. 

rence 

ge 

Figure 2. Pinal County Showing the Area of Study. 
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Table 9« dumber of Acres Ovmed, Rented and Total Farm Size by-
Location, 1970. 

Farm & Location Owned Rented 
Total 

Farm Land Cropped Land 

Casa Grande 

1 — U58 1+58 281 

2 296 , — 296 203 

3 160 i,Uoo 1,560 1,080 

U 960 180 l,lH0 7lU 

5 690 1,900 2,590 1,51*0 

Coolidge-Florence 

6 960 280 1,2̂ 0 861t.lt 

T 1,166 — 1,166 1,139.H 

8 1,280 1,120 2 ,̂ 00 1,810 

9 1,680 6ko 2,320 1,777.1 

10 650 530 ' 1,180 860 

11 320 320 6U0 209 

12 580 560 I, lk0 1*25 

13 1,300 — 1,300 * 

Ik Uoo 300 700 hBl 

ttNot reported 
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Table 10. Formal Education and Experience in Number of Years of Farm 

Managers with AMAP System in 1970. 

Code of Education 
Farm No. of Years 

Manager or Degree 

Major Field Past Mgmt. Exp. in Yrs. 
of Study Own Farm Other Farm 

Casa Grande 

1 Ik 

2  B.S. 

3 16 

It 12 

5 B.S. 

Coolidge & 

Florence 

6 16 

7 lb 

o 13h 

9 B.S. 

10 12 

11 12 

12 17 

13 9 

Ik 15 

Agriculture 

Agri-business 

Agronomy 

Animal Husbandry 

Agronomy 

Business Education 

Business Education 

Agri-engineering 

Agriculture 

Agriculture 

9 

10 

15 

21 

9 

20 

13 

It 

33 

17 

1+0 

7 

21 

15 

9 

1 

20 

33 

7 
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applications, and (5)make plans for next year's operations. The re

sults of their reactions are given in Table 11. 

Obviously, managers felt that the main reason they were not 

realizing full benefits from AMAP was because they were not well ac

quainted vith it. However, the majority felt certain that their re

spective accountants were able to effectively use the system for 

income tax purposes. 

The following are representative examples of answers given to 

the question: "What is your reaction to the usefulness of the AMAP 

balance sheet and profit and loss statement?" 

1. "Usefulness is nil because costs cannot be divided by crops 

accurately. No particular advantage over hand set books." 

2. "So far such use has been only for income tax purposes." 

However, the user believed that additional instructions on how such in

formation could be made a useful tool in management would be helpful. 

3. "Not thoroughly understood as yet and hasn't been too 

useful up to present." 

Further, the lU farm managers were asked whether they consid

ered their present cropping patterns the best suited for their partic

ular farms. Five managers said they did not know, while the remaining 

9 thought that their cropping patterns fit the available water supply, 

soil conditions and equipment. Nevertheless, many managers have 

attempted to change their cropping patterns and, as indicated, sev

eral stated that they were not successful in achieving the objective 



Table 11. The Attitude of Farm Managers to the Usefulness of 
AMAP System. 

Yes Ho 

AMAP made it easier to: 

(1) Keep track of expenses and receipts 7 7 

(2) Hake tax-saving decisions 1 13 

(3) Fill out tax forms U 10 

(if) Fill out credit applications 6 8 

(5) Make plans for next year's operations 3 11 
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for which the change was made. A list of these changes, the number of 

managers making such a change and the results of that change, i.e., 

whether profitable or not, is given in Table 12. 

The above results do not guarantee that the managers made the 

wrong decision. They do tend to cast doubt on the reliability of the 

decision-making process and thereby the data it was based on. This 

being the case, the AMAP records of 5 farms were obtained and analyzed. 

Analysis of the records showed the following results. 

Analysis of AMAP Records 

An examination of the actual AIIAP records of the 5 farmers who 

agreed to make then available revealed that, in general, the data re

ported in each and every AIIAP account were accurate from an aggregate 

standpoint, but the accounts did not contain the details necessary to 

make the reports meaningful for management purposes. Specific examples 

of inadequacies in the individual AIIAP reports follow. 

Insufficient Data Reports 

Typically, the labor report contained the wages paid each 

month, but did not contain the number of hours which were available by 

class of labor in each month. The number of hours were reported only 

in some of the reports where the coding was done by the farm manager 

himself rather than his accountant. Another common feature of all re

ports was the lack of information pertaining to how the labor was used 

by crop and operation. 
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Table 12. Changes Made in Cropping Patterns, the Number of Managers 
Making the Change and the Results of Such a Change. 

Kind of Change No. of Managers 
Making Change 

Whether the Change Materialized 
as had been Anticipated 

Don't know Yes No 

Increased alfalfa 

Reduced alfalfa 

Reduced cotton 
allotment 

Concentrated on 
cotton allotment 

Increased safflower 

Reduced safflower 

Increased sugar 
beets 

Reduced grain 

Double cropping 

k 

1 

1 

3 

1 

3 

3 

1 

2 

0 

0 

0 

0 

0 

1 

0 

2 

1 

0 

2 

0 

1 

0 

1 

0 

0 

1 

1 

1 

p 

2 

0 
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The same was found to be true with respect to machinery expen

ses, water, material and custom work. While the actual AMAP reports 

have spaces for such information as quantity, cost per unit for the 

month, and quantity and cost per unit for the year to date, rarely are 

these details included in the accounts. The problem, then, was found 

to be primarily that of not reporting the necessary details. Perhaps 

it should not be surprising to anyone that all these details were not 

reported, since the information is primarily used for tax purposes; 

but, as is apparent in the discussion that follows, in reality the rec

ords are insufficient even for tax purposes. 

Inconsistency in the AMAP Reports 

Obviously, the contents of each report depend entirely on the 

data fed into AMAP by the respective accountants. Apparently, many of 

the accountants hold the opinion that since all costs and receipts are 

reported for tax purposes, it makes little difference as to what part 

of the total business they belong to. Thus, such things as custom work 

reported for three users under three different reports are common occur

rences. In one report, it was found under custom work, while in yet 

another, it was reported under machinery expenses. In all reports, it 

was impossible to tell the nature of the operation to which the custom 

work pertained. 

The material report was consistently the poorest of all the 

reports. Table 13 illustrates that the different accounts do not 



comply with the actual costs incurred. For example, in the material 

reports of many farms the costs of other materials, such as insecti

cides, were reported with the costs of fertilizers. Moreover, respec

tive farm managers, when asked to separate these costs, were unable to 

do so and had to call the companies from which these materials were 

bought for assistance. As explained by the managers, this occurred 

because many different materials are frequently purchased from one com

pany with the resulting settlement for all items being made by one 

check. This occurred, despite the fact that details of such transac

tions are normally provided. 

Most farm managers have not been terribly bothered by all the 

discrepancies so far noted. However, as has been mentioned earlier 

in this chapter, farm managers have strongly professed little or no 

use for the AIIAP balance sheet and profit/loss statements. One part of 

the balance sheet pertaining to depreciation seens to be especially 

out of line for management purposes. Although the value of assets re

ported in the balance sheet are supposed to reflect current market 

value, in actuality they do not because no allowance is made for cur

rent replacement costs. All values are depreciated book values based 

on prices at the time of purchase. 

The profit and loss statement, on the other hand, is just plain 

misleading. According to the definition given by Management Computer 

Network, Inc. (9S p. 13), 



Table 13. Exanple of a Typical Material Report. 

Ah red Crop Farn Dec., 1970 

Tucson, Arizona Firm 2101 Material Fveport 003 Hun 03/05/72 Page No. 078 
Expenses to this Report 

From 

Location/ 
F.eport 

Date 
Check 
Ho. 

It era 

/EM? 
Clas 5 Current Feriod Year to Date 

From 

Location/ 
F.eport 

Date 
Check 
Ho. 

It era 

/EM? Detail AnounJ, Quantity Cost/ Unit 
Unit 

Cost/ Quantity Amount 
Unit 

111 Seed 
Class,'Detail Total 123.60 CT 

112 Fertilizer 
701 VNB 02/25 2159 1*8.00 

701 VK3 02/25 21U6 

Class/Detail Total ItS.UO 
Ilk Supplies 

263.(17 
Class/Detail Total 263.'->7 

26,232.53 CT 

682.61 CT 
138 Defoliants 

Class/Detail Total 7l»7.1»0 CT 
ll»8 Insecticide 

Class,'Detail Total 1,252.20 CT 
155 License 

162 Misc 
Class/Detail Tot'al 

Class/Detail Total 

10.00 CT 

260.00 CT 
Report Total 29,308.3lt KT 

Suic.ary 

Total Sales Loss Total Expenses 
Total Eroenses Less Total Cost-of-Sai.es Transferred 
Total Sales Less Total Cost-of-Sales Transferred 

29,308.3k-
'29,303.34 

.00 



"Your profit/loss statement report gives you a complete run
down on all receipts and expenses for the total farm or 
ranch business each month. The computer automatically 
makes up this profit/loss statement report by using all the 
accounts from your balance sheet. You can find receipts 
and expenses for year to date for each of these accounts 
. . divided into both cash and non-cash figures. In short, 
your receipts and expenses throughout the month . . . and 
as a result your profit or loss so far during the year." 

However, study of the profit/loss statement produced by AMAP reveals 

that it is nothing more than a summary of the receipts from sales, re

funds and government payments collected by the farm. It does not 

break down the profit or loss by enterprise nor differentiate between 

returns above variable costs and those above total costs. Furthermore, 

production expenses incurred prior to the sale of the crops are consid

ered part of the farm assets and listed under inventory/expense assets, 

as shown in Table lH. Uo allowance is made for such excess inventories 

as might occur when the farmer buys more materials during a given 

season than can be used in crop production. Hence, the profit/loss 

statement does not indicate whether the farm is making money on a 

given crop enterprise. 

Many additional examples could be cited in support of the fact 

that other than for income tax returns, the farm managers have not 

been able to make satisfactory use of AMAP. As indicated, the misuse 

of the AMAP system appears to be primarily due to the inadequacy of the 

data base fed into the system. Therefore, it is hypothesized that the 

cure is simple and might involve only, a minimal additional cost. If 

all costs and returns are properly entered as described in Chapter II, 



Table lU. An Example of a Typical Profit/Loss Statement Report. 

Ahr.cd Crop Farn Dec., 1970 0
 
0
 

0
 Tucson, Arizona rirn 2101 Profit/Loss Statement Report Run 03/05/72 Page 

0
 
0
 

0
 

Typo of Account Previous > Doublc-i intrTotals Present Type of Change 

Account IJair.e Balance Debits Credits Balance Account Amount Fercent 

Sales - (Decreases) i* (Increases) Sales 
Cash Labor 238.9^ .00 .00 23o-9lf Cash i;o::z 

Water 1(2.15 .00 .00 1)2.15 NOIiE 
Mach. Exp. 137.1)0 .00 .00 137.90 :;O;;E 
Overhead. 2.T2 .00 .00 2.72 sons 
Cotton Sa. 17,8>t6. 72 .00 2,556.16 20,1)02.88 2,556.16 1U.3 
Cotton CiiV; 21,670.35 .00 3,1*25-30 25,095.65 3^25.30 15.8 
/ilfalfa A. 60U.10 .00 531.00 1,135-10 531-00 87.8 
Alfalfa O. b,5h r j .35  .00 3-'-6.50 M91.6? 31(6-50 7.6 
Alfalfa Do. .00 .00 37.50 37.50 37.50 100.0 
Alfalfa Bn. 32,857.29 .00 2,093.02 3^ ,950.91 2,093.02 6.3 
Cattle 195.SO .00 .00 195.80 nous 
A-M-A 3,388.73 .00 1+87.1)7 3,876.20 1)87.1(7 lfc.3 
Trekel Hay 3,69)1.29 .00 .00 3,59!).29 N03E 
Custom 5,283.52 .00 3,882.00- 1,1(01.  52 3,882.00- 73. b 

ifon-cash Trekel Hay 1)37.70 .00 .00 1+87.70 Non-cash IfOHE 

Cost of 
Sales + (Increases) - (Decreases) Cost of 

Sales 
Trial 
Balance 
Totals $.00 $36,5^.23 $36,5^.23 $.00 

See following page for sunmary. 

tr-
H 



Table lU, Continued. 

Su-nsary 

Cash Non-cash Capital 

Sales 96,103.to UST-70 

O
 

O
 • 

Cost of Sales 

O
 

O
 

O
 

O
 .00 

Differences 96,103.to U87.70 

O
 

O
 • 

Cash Difference 96,103. ̂1 + Non-cash Difference U87.70 = = Profit 96,591.11 

Profit 96,591.11 / Total Assets 180,836.10 = = PCT Return on Total Assets 53. to PCT 

Profit 96,591.11 / Computed Net Worth 137,838.35 « = PCT P.eturn on Net Worth 70.07 PCT 

Total Assets 180,836.10 X Opportunity Interest Ko';e 5 PCT = = Asset Opportunity Cost 9,oto.  80 

Profit 96,591.11 - Asset Opportunity Cost 9,0 to. 80 = = Return to Labor and Mgmt. 07,5^9.31 

XT 
ro 



the generation of the information necessary for effective decision

making becomes automatic and an inherent part of the system. Appropri

ately, the costs and potential returns associated with the generation 

of information sufficient for management decisions, as well as income 

tax and financial purposes, is the subject of Chapter IV. 



CHAPTER IV 

THE CASE STUDIES 

The first part of this chapter is devoted to a general discus

sion of the procedures used to derive the information necessary for a 

management analysis of five case study farms. This discussion explains 

the development of the data required to supplement the AMAP records, 

namely: a calendar of operations and unit test budget for each enter

prise , the fixed costs on a whole farm basis and the relevant factor 

and institutional limitations. 

In the second part of the chaoter, each of the five case study 

farms is analyzed separately. The analysis includes a discussion of: 

1. The reported AMAP versus the budgeted calendar costs 

2. The various enterprise budgets 

3. The factors of production, their limitations and how they 

were used in 1970 

It. An alternative farm plan based on 1970 conditions 

5. The returns to land and management before and after the 

reorgani zati on. 

The chapter concludes with a discussion of the additional costs asso

ciated with the generation of the enterprise budgets and the ratio of 

these additional costs to the estimated benefits resulting from the 

use of the enterprise budgets in farm planning. 

UU 
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In order to accomplish the above outline, five farms which were 

representative of AMAP users in Pinal County and whose managers were 

willing to cooperate throughout the course of the study were chosen. 

The five farms are hereafter referred to as farm number one, farm 

number two and so on to farm number five. 

Derivation of the Additional Data 

As mentioned in the previous chapter, current AMAP records 

cannot be used to generate enterprise budgets because they are not 

being kept in sufficient detail. Therefore, it was necessary to visit 

with each farm manager to secure the additional information required 

for the generation of such enterprise budgets. Each of the five farm 

managers was interviewed separately to obtain the following information: 

1. The crops grown and the respective acreage 

2. An inventory of all power units and implements used by the 

farm and their sizes and ages 

3. The number of full-time regular laborers, how they were 

paid (on salaries or wages) the number of hours they worked 

per week or month and of that how much was spent on field 

operations and how much in the workshop or on other non-

field operations 

k. Information on wells and pumps and the irrigation system — 

this included the number of wells and pumps, the size of 

casing and pipe, the depth drilled, the pumping lift, the 

type of power used and power rating of the pump, the output 



of each pump in gallons per minute and the number of hours 

each pump had been operated each month. 

5. The calendar of operations, the power unit-implement combi

nation used in each operation, and the physical inputs of 

water and materials used to produce each crop, including 

their respective unit prices. 

The Calendars and Costs of Ooerations 
» m i i «  I • • • i •  i i li i «. I . ii • ii •  ii n i ii ii II 

The calendars and costs of operations were derived partly from 

the AMAP costs and partly from the data obtained from the respective 

farm managers. V7hile the unit cost of labor, material and custom work 

was obtained from the respective sources, the costs of water and ma

chinery were taken as reported in AMAP because these costs vary accord

ing to the condition and efficiency of the respective machinery and 

pumps. The exact procedure used in calculating the calendar costs by 

type, e.g. labor, machinery, water, materials, custom work, overhead 

and interest on operating capital, is given in Section A of the Appendi; 

A separate calendar and costs of operations was developed for each crop 

grown by the farm manager during 1970. 

An example of a calendar and costs of operations is given in 

Table 15. As the example calendar shows, Column 1 describes the oper

ation, Column 2 specifies the date the operation is normally performed, 

Column 3 shows the type and draw-bar horsepower of the power unit used 

in the operation (the letter W represents a wheel tractor and C a 

crawler tractor)1, Column U gives the equipment used to perform the 

operation, Column 5 the hours typically required by the specified 



Table 15. Calendar of Operations and Variable Costs per Acre for Producing Barley, 
Farm Number 2, Pinal County, 1970 

Machinery Input Costs 
Oneration Timing Pover Equipment iiourr Materials Mach Mat Labor Custom Total 

Dish (3x) May/June C-60-60 It rov-off 
set lU' 

.3" U.51 1.U8 5.99 

Plov June/July C-60-80 3 btm 16" .9:- 3.13 1.55 U.68 
Land Plane Noveiriber C-60-60 10' x U01 .6H 3.26 1.16 h.h2 
List Nov/Dec W- 75 6 row .i;; .U7 .26 .73 
Fertilize Nov/Dec Custom 

(?•;; 1.25 
200 lbs. 
16-20 

6.80 1.25 8.05 

Plant liov/Dcc W35-];5 Drill .2;; 125# Seeds • 90 5.62 • U3 6.95 
Prepare ends December W35-̂ 5 .o;> .09 .08 .17 
Irrigate (6x) Bee/Apr 

W35-»»5 
6.00 3 ac/ft 26.67 10.20 36.87 

Spray ditch3 As need W35-»»5 .10 fuel oil, .17 .57 .17 .91 

W35-U5 
Dalapen 

Burn ditchs As need W35-U5 .10 Butane .17 .08 .17 .l»2 
Harvest Custom S 

$6.00/ac 
7.82 7.82 

Haul Custom B 
$1.75/tn 

*.22 k.2Z 

Overhead 5.7U 
var. cost 
Noncal. cost • • 9L 1.55 1.55 
Subtotal 10.0:2 12.70 39.7U 17.05 13.29 83. U6 
Interest on 2.97 
Oper. Cap. 
Total 
var. costs $91.U3 

tr 
-J 



power unit and implement combination to cover one acre, Column 6 gives 

the material used and Columns 7 through 10 show the per-acre costs of 

machinery, material, labor and custom work. A complete set of the 

calendars and costs of operations may be found at the ends of Sections 

B, C, D, E and F in the Appendix for farm numbers 1, 2, 3, ̂  and 5 

respectively. 

Gross Returns 

Gross returns received by each farm generally come from two 

sources: government payments and crop sales'. Government payments 

differ according to the projected yields and the extent of participa

tion; but they are normally paid during the growing season and thus did 

not present a particular problem. Normal crop sales, on the other hand, 

were difficult to pin down. Because the AMAP enterprise reports did 

not contain information regarding the amount of production and how much 

of it was sold at the time of harvest or carried over and sold in the 

next growing season, it was necessary to develop the gross returns for 

each farm by tracing the sales of each crop over two consecutive sea

sons. The budgeted costs and the gross returns of each crop were" then 

shown to the respective farm manager to make certain that all costs 

and returns had been included. A few additions were necessary; for 

example, in certain cases materials were bought but the payments were 

made in terms of physical production. Other cases involved the on-farm 

use of all or a portion of a given crcro. In these cases, the prevail

ing price was used to calculate the value of such production. 
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The Fixed Costs 

Annual fixed costs can "be divided into three parts: deprecia

tion, interest on capital investment and taxes. 

Depreciation. Depreciation was computed for each separate 

piece of machinery and equipment. In the case of wells, it was computed 

separately for the well casing, pump and the electric or natural gas 

engine. While depreciation of wells and pumps was computed with the 

assumption of a negligible salvage value, llelson and Busch (10, p. 27)> 

annual depreciation of machinery was calculated on the assumption of a 

10$ salvage value, Wildermuth and Layton (15), using the straight 

line method of depreciation. 

Annual Depreciation = *•» cost ' valHe 
years life 

Interest on Capital Investment. Interest on capital investment 

was calculated by charging the market rate of interest against the 

average value of the investment. The rate of interest used was eight 

percent. 

Interest on Capital Investment = '°8 (Nev cost + salvage value) 

The data pertaining to the 1970 new costs of machinery, wells and pumps 

were taken from Wildermuth and Layton (15). 

Taxes and Insurance. The third component of the total fixed 

costs is taxes and insurance. Taxes include real estate taxes and 

personal property taxes on the power machinery and equipment. This 
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portion of the fixed costs was reported by the respective farm managers 

in AMAP lander overhead costs. 

The Factors and Institutional Limitations 

The above data are only a portion of the information necessary 

to evaluate alternative plans and the manager's success in maximizing 

returns. It is also necessary to determine the levels of the various 

factors of production that were available and how much of each was used 

in 1970, as well as the relevant institutional limitations. 

Labor and Machinery 

The procedure followed in estimating actual and available labor 

and machinery hours is thoroughly discussed in Section A of the Appendix. 

Suffice it to say here that it was necessary to estimate the hours of 

work accomplished by each laborer and machinery item from the enter

prise budgets. 

The net working hours which each available laborer and piece 

of machinery and equipment could provide in each month were then esti

mated as follows: 

1. The net working days in each month were calculated as days 

of the month less Sundays, holidays and the days lost due 

to weather. The number of days lost due to weather were 

estimated by agricultural experts at the University of 

Arizona from weather records pertaining to the amount and 

frequency of rainfall recorded for Casa Grande, Coolidge 



and Florence areas in 1970, Institute of Atmospheric 

Physics (7). 

2. The number of work hours in a day was reduced by 10% to 

cover noncalendar labor and down time. The working day 

in the area was established as 10 hours; hence, the net 

work hours were taken as 9. 

3. The net working days, as in 1 above, and the net work hours, 

as in 2 above, were multiplied to get the net working hours 

in each month for each location. These total working hours 

are given in Table 16. 

The machinery inventory for each farm includes power units and 

implements. The power units include tractors and harvesting eaui-oment. 

The tractors were grouped into three categories: (l) those which are 

used in light land preparation, 25-̂ 5 draw bar horsepower wheel trac

tors, (2) medium-sized tractors which are used to do light as well as 

heavy land preparation, U5-75 draw bar horsepower tractors, and (3) 

those which are used mainly in heavy land preparation, those greater 

than 75 draw bar horsepower tractors. 

Water 

There are two water supply sources in Pinal County, the San 

Carlos Irrigation Project and privately-owned pumps. The San Carlos 

Project provides water only for land within the project. In 1970, two 

acre-feet of water per acre were provided. The assessment fee as well 

as the amount of water that accompanies it are determined each year. 



Table 16. Total Machine Hours Available in each Month by Location in 1970. 

Casa Grande Coolidfje Florence 
1 

Month 
Total Days lost Net Total Days lost Net Total Days lost Net Total 

Month work due to work work due to work work due to work work 
days weather days hours3 W(;ather̂  days hours ̂ weather̂  days hours3 

January 25 0 25 225 0 25 225 0 25 225 

February 22 5 17 153 9 13 117 k 18 162 

March 27 15 12 108 19 8 72 20 7 63 

April 25 2 23 207 2 23 207 2 23 207 

May- 25 0 25 225 0 25 225 0 25 225 

June 25 0 25 225 0 25 225 0 25 225 

July. 26 8 18 162 0 26 23k 13 13 117 

August 26 9 17 153 8 18 162 7 19 171 

September 25 15 10 90 8 17 153 11 Ik 126 

October 2k 0 2k 216 k 20 180 10 1̂  126 

November 2k 3 21 189 k 20 180 5 19 171 

December 26 15 11 99 ih 12 108 Ik 12 108 

Total 300 72 228 2052 68 232 2088 86 21k 1926 

Holidays and Sundays excluded 
Êstimated from weather records 
B̂ased on nine hours a day of machinery operation 



The other source of irrigation water is the privately-owned 

wells and pumps. The cost of pumping water from the wells was given in 

the AMAP water reports for all cooperators. However, since pumping 

efficiencies vary greatly, information relating to wells and pumps was 

also taken from the respective farm managers. It still was impossible 

to get good estimates of the exact amount of water that was pumped from 

each well, or the amount of power consumed by each pump. The amount of 

water pumped was, therefore, estimated for each farm. Three different 

methods were used in estimating pumped water. The specific procedure 

used is discussed in Appendix Section A.-

Irrigation water is widely recognised to be the most limiting 

factor, especially during the summer months of July and August, for 

farms in this area. 

Land 

The fact that many acres of cropland in Pinal County are not 

cultivated is well documented, Stults (ll). For the study farms, only 

68.7a- of the farmland is put under crops. Other than irrigation water, 

government programs are one of the major factors determining cropping 

patterns and land use. Thus, we state simply that land is not a major 

limiting factor and turn to the institutional limitations. 

Institutional Limitations 

There were three relevant government programs affecting farms 

in the study area during 1970. They were "The 1970 Upland Cotton 

Program", "The 1970 Voluntary Feed Grain Program" and "The 1970 



Voluntary Wheat Program". The 1970 cotton allotment program involved a 

domestic allotment of 65$ of the effective (history) allotment. By 

participating in the cotton program, a farmer was entitled to price sup

port loans and price support payments. The price support loan rates 

were "based on a national average loan rate of 20.25 cents per pound, 

while the price support payment was l6.80 cents per pound of projected 

yield, multiplied "by its domestic allotment {65%) or by the acreage 

planted if it was less than 90% of the domestic allotment. 

The 1970 cotton program also allowed for the sale, lease or 

transfer of allotments from one farm to another. In each or a combi

nation of the above cases, the total allotment of the farm to which 

selling, leasing and/or transferring was made could not exceed its 

1965 allotment by more than 100 acres. Hence, the 1970 cotton acreage 

was restricted. 

The two other government programs operating in 1970 were the 

voluntary feed grain and wheat programs. The feed grain program in

volved corn, grain, sorghum and barley. The base for each farm was 

determined by the ASC committee upon receipt of information provided 

by the producers. Farms with feed grain bases of 25 acres or less 

could divert from grain production a minimum of 20$ of the base in 

order to receive diversion payments of 20% of the total support price. 

However, for any additional diversions up to the entire base, they were 

eligible to receive 1j0!> of the support price. Farms with feed grain 

bases greater than 25 acres had to divert a minimum of 20$ to become 
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eligible for the diversion payments at the k0% rate on diversions up 

to one-half of the base. No payments were made to these farms for the 

first 20% of the diversion. 

Eligibility in the wheat program, on the other hand, required 

a diversion to conservation use of 30.3# of the wheat allotment. 

There was no payment for this required diversion. However, diversion 

payments would be made for any additional acreage diverted from wheat 

Tip to one-half of the allotment. Considerations similar to those for 

the small feed grain bases were also provided for a wheat base of 19.2 

or less acres. 

Producers who had signed up to participate in the wheat and feed 

grain programs and otherwise complied with each program could substi

tute feed grains for wheat or wheat for feed grains within the total 

acreage permitted under both programs. The total acreage could then 

be planted to one crop or split among the four crops in any combination 

the producer desired, U.S.D.A. (12, 13). 

The Case Studies 

Given the additional information needed to make the AMAP rec

ords of the case study farms "complete", it is possible to investigate 

the economic implications of each separate farm plan. Appropriately, 

the discussion begins with farm number one and focuses on the ineffi

ciencies identified via the construction of the "complete" record. The 

management analyses and reorganized plans are quite simplistic. A more 
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sophisticated analysis (linear programming) was considered and rejected 

due to the limited nature of the data base (1970 only) and the limited 

number of economic alternatives. 

The Case Study of Farm Number One 

General Description 

Farm number one is located in the Casa Grande area. It con

sists of 1*58 acres, all of which is rented land. Rent is paid on a 

share-cropping basis. The farm lies within the San Carlos Irrigation 

Project (hereafter written as SCIP) and has a well and pump to supple

ment the water from SCIP. In 1970, the farm grew two crops, cotton in 

an area under 100 acres skipped with 2U.5 acres of fallow and alfalfa 

in an area or 104 acres. Total cropped land was 306.U acres, leaving 

152 acres for farmstead, fallow and idle land. Farmstead̂ roads, canal

ization systen, etc., has been estimated from previous studies as 10% of 

the total farm land, thus leaving more than 100 acres as fallow land. 

The farm has three wheel tractors and a crawler tractor. 

The farm manager had l4 years of formal education', majoring in 

agriculture, and has 22 years of experience as a farm manager. 

Comparison of Reported Al-IAP and Budgeted Calendar Costs 

The costs for each crop as given in the calendar of operations 

are given at the end of Section B of the Appendix. These costs were 

summed by type of cost for the whole farm. Table 17 shows the reported 

1 Previous farm surveys in Pinal County showed that farms of 
similar size had 10% for farmstead, roads, ditches, wasteland, etc., 
Stults, (11, p. 17). 
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AMAP costs, the calendar costs and the corresponding difference between 

the two. 

The AMAP labor costs were $2,732 higher than the budgeted costs. 

Because the budgeted costs account for only the costs that were incurred 

in performing the field operations, any labor which was spent in the 

workshop, going to town to get something concerning the farm or wasted 

as idle labor is included in the difference. The difference accounts 

for 22# of the total AMAP labor costs. However, the percentage is ac

tually less than that because the farm manager did perform $1,1+01 of 

custom hay baling operations. 

The machinery and water costs should be the same for both AMAP 

and the calendars. The difference is due solely to rounding. The re

ported material costs are $2,259 higher than the budgeted material costs, 

while the budgeted custom work costs are $2,266 higher than the AMAP custom 

work costs. If both costs of materials and custom work are combined, the 

difference becomes $7.00. The reason for the obvious aggregation of ma

terials and custom work charges is that cotton is usually sprayed with in

secticides through custom operations. In most cases, the cost of this 

spraying was not separated into its materials and applications cost 

components. 

Overall, the budgeted costs for farm number one account for 

93.00/9 of the reported costs. 
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Table 17. AMAP, Budgeted Calendar Costs and the Corresponding 

Difference for Farm Number One, 1970. 

Cost Items AMAP Costs Budgeted Costs Difference 

Labor $12,U00 $9,668 $2,732 

Machinery 5,692 5,691 1 

Water 6.50U 6,622 -118 

Material (total) 6.925 h,666 2,259 

Custom work 3,229 5,1*95 -2,266 

Overhead 2,556 2,556 0 

TOTAL $37,306 $3U,698 $2,608 



Gross Returns, Total Variable Costs and Returns Above Variable Costs 

Gross returns, total variable costs and returns above variable 

costs are given in Table 18. As shown, both crops give a positive 

return above variable costs. Alfalfa hay, however, gave a net return 

which is relatively higher than the average. This was partly due to 

the low costs of production, but primarily because the farm manager 

was engaged in retail marketing of the alfalfa hay. 

Assessment of the Factors of Production 

The supplies and uses of the factors are given in Tables Bl, 

B2 end B3 in Section B of the Appendix. A discussion of these factors 

•i c! (tt Vf=>n Vi p> 1 nw. 
— -

Labor. The labor purchased during the year was fairly constant 

except in January, April, September and October. In each of these 

months, about 100 hours of overtime were reported. However, the total 

amount of hours used was higher in April through August and in October. 

During these months, cotton was being irrigated and cultivated while 

the alfalfa crop was being irrigated and later harvested (cut, raked, 

baled and road-sided). Table Bl in Section B of the Appendix contains 

data on the available labor time, permanent and temporary, the hours 

used by the farm and the difference between the time available and 

that used. The available labor reported during the slack season was 

higher than that budgeted and on the other hand more labor was budgeted 

during May through August than was actually reported. Either labor 

actually puts in more hours during peak periods and takes days off 
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Table 18. Gross Returns, Total Variable Costs and Returns Above 
Variable Costs per Acre for Farm Number One, 1970. 

Item/Crop Cotton Alfalfa Hay 

Gross Returns 

Sales $2U2.59 $227-75 

Government pmt 185.35 

Total U27.9̂  227.75 

Total Variable Costs 207.55 85.̂ 9 

Returns Above 
Variable Costs 220.39 1̂ 2.26 



when the pressure of work is light or the farm manager himself provides 

his own labor to supplement the shortage. In total, there was more 

labor available than was actually used. This abundant labor could be 

utilized more efficiently by increasing the cropped area. Slack labor 

amounted to 20% of the total labor time. 

Farm Machinery. The total number of hours provided by tractors 

in each category and that used by the farm is given in Table B2 of 

Appendix Section 3. The first category provided 2,052 hours of which 

297.13 hours were used, while the second category provided the same 

number of hours of which 33̂ .82 were used. The crawler tractor was 

used very lightly. The unused hours by machine category, as presented 

in Table 32 of the Appendix, were 85.52$, 83.68# and 96.61#, respect

ively. It is, therefore, concluded that farm number one had many more 

hours of power than it actually needed in 1970, and that the size of 

the farm could have been increased significantly without any shortage 

in powert 

Water. The total water pumped plus that provided by the San 

Carlos Irrigation project was 1,292 acre-feet while the water applied 

to crops was 1,180 acre-feet, leaving 112 acre-feet for the water lost 

within the irrigation system. The pump was operated for U5 days only. 

The maximum amount of water that could be provided from the well if 

the pump was operated continuously throughout the year is 1,7̂ 7 acre-

feet. Table 33 in Section B of the Appendix contains more details. 
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The Reorganization 

In the reorganization, cotton and alfalfa acreage were not in

creased due to technological and institutional limitations. The next 

most profitable crop was barley with a return over variable costs of 

$18.00 per acre. The pump, which was only used for 1+5 days, would be 

operated to irrigate 100 acres of barley. The returns above variable 

costs would be expected to be $1,800 higher in the reorganization. 

Moreover, the assessment of the factors of production suggests that the 

farm manager could have done without one of his tractors, thus saving 

on property taxes and fixed costs. 

The Whole Farm Analysis Before and After Reorganization 

To analyze the whole farm operation, the fixed costs were sub

tracted from the total returns above variable costs to derive the re

turns to land and management. Land, as.used in this context, includes 

all improvements and other features that are intangible to the land and 

whose presence will add to the efficiency in use of the other factors 

and ultimately the overall farm operation. Hence, no interest on the 

investment in land, land improvements, ditches, pumps, and wells and 

buildings has been calculated in the fixed costs. Table 19 gives a 

comparison of returns to land and management before and after 

reorgani zation. 



Table 19. Returns to Land and Management before and after Reorganization of Farm 
Number One, 1970. 

1970 Organization The Reorganization Total 

Acres 
R.O.V.C. 
Per Acre 

Total $ 
R.O.V.C:? Acres 

R.O.V.C. 
Per Acre 

Total $ 
R.O.V.C. 

Additional 
R.O.V.C. 

Total Returns 

Above Var. Cost 

Cotton 97-90 220.39 21,576.lB 97.90 220.39 21,576.18 

Alfalfa 18H.00 1*12.26 26.175.81- 18U.00 1U2.26 26,175.81* 

Barley- — — — 100.00 18.00 1,800.00 

Total 1*7,752.02' 1*9,552,01* 1,800.00 

Total Fixed 
Costs 

-18,817.00 -18,817.00 

Total Returns 
to Land and 
Management 

28,935.02 30,735.01* 1,800.00 

Returns to 
Land & Mgmt. 
per Acre of 
Farm land 

63.16 67.ll 3-93 

*R.0.V.C. = Returns Over Variable Costs 

OS 
00 



The Case Study of Farm Number Two 

General Description 

Farm number two is composed of two farms and is located in the 

Coolidge-Florence area. One farm is 1)00 acres of leased land and the 

other farm is 300 acres of rented land. The two farms are considered 

in this study as one farm "because they were treated as such in AMAP. 

The rent payment for the 1(00 acre farm was based on sharecropping. The 

landlord pays all the taxes and water assessment levied by SCIP. Each 

farm has two wells. In 1970, both farms had three wheel tractors of 

35-̂ 5, 55-75 and one greater than 75 DBHP, a crawler tractor and 

three two-row cotton pickers. The farm grew four crops in 1970. They 

were cotton, barley, wheat and sorghum. They accounted for l»8l acres 

of the cropped land. The farm manager is a college graduate with a 

major in agriculture. He has been farming for eight years. 

Comparison of Reported AMAP and Budgeted Calendar Costs 

The reported AMAP and the budgeted calendar costs and the cor

responding differences are given in Table 20. 

The reported AMAP labor costs were $3,35̂  higher than the bud

geted costs. Of this, $1,518 was due to labor spent in the workshop 

doing jobs not reported in the calendar or wasted as slack labor. It 

accounted for less than 10% of total labor cost. The other $1,836 was 

spent on the father's farm to plow 150 acres, to disc and land plane 

lt00 acres and pick cotton on 80 acres. The same applies to the dif

ference in machinery costs. About $5,526 of the difference was 
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Table 20. AMAP, Budgeted Calendar Costs and the Corresponding 

Differences for Farm Number Two, 19T0. 

Type of Costs AMAP Costs Budgeted Costs Difference 

Labor $15,738 $12,381* $3,35'+ 

Machinery 22,712 17,065 5,61*7 

Water 15,Ml 15,1+32 9 

Material 11,U03 10,927 U76 

Custom Work 6,535 5,767 768 

Overhead ,̂299 It,299 0 

Total $72,266 $67,012 $9,116 



performed on the father's farm. There was no significant difference 

found in the water costs. However, for materials and custom work, the 

AMAP costs were higher in both cases. The difference in the material 

costs included $328 worth of seed that was saved. The remaining dif

ference was therefore $H8. Most of the costs of custom work were for 

combining and hauling barley, wheat and sorghum. They were reported 

in AMAP under the machinery expenses instead of the specific crops. 

Reporting custom work under machinery expenses without any reference 

to the crop and the operation makes it difficult to determine what it 

is for without help from the farm manager. The overall difference be

tween the reported and the budgeted costs accounted for slightly more 

than 10$ of the total costs. However, if the costs incurred on the 

father's farm are excluded, the budgeted costs account for 98.03$ of 

the reported AMAP costs. 

Gross Returns, Total Variable Costs and Returns Above Variable Costs 

The gross returns, total variable costs and returns above total 

variable costs for farm number two are given in Table 21. The returns 

above variable costs figures show two crops with positive net returns 

and two other crops with negative returns above variable costs. Also, 

there was a government diversion payment of $2,9̂ 6. This payment was 

only limited by the farmer's level of participation in the wheat and/or 

feed grain programs. 
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Table 21. Gross Returns, Total Variable Costs and Returns Above 
Variable Costs per Acre for Farm Number Two, 1970. 

Item/Crop Cotton Barley Wheat Sorghum 

Gross Returns 

Sales $261.85 $115.21 $ 82.61 $ 50.U8 

Government payment 158.71* 

Total H20.59 115.21 195.91 50.U8 

Total Variable Costs 197.86 9 lM 100.91 69.70 

Returns Above 222.73 23.78 -18.30 -19-22 
Variable Costs 
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Assessment of the Factors of Production 

The levels of supplies and uses of the factors are given in 

Tables CI, C2 and C3 in Section C of the Appendix. A discussion of 

these factors is given below. 

Labor. Labor use on farm number two was comparatively more 

during the months of February through April and June, July and December. 

In February, the cotton and sorghum fields were preirrigated and barley 

and wheat received one irrigation. In March and April, barley and 

wheat each received one irrigation every two weeks. In June and July, 

both cotton and sorghum were irrigated and cultivated. In addition to 

the time used in crop production, an additional 1,530 hours were spent 

partly in doing custom work pertaining to picking cotton and partly to 

plow, disc and land plane 1+00 acres of the father's farm, as well as 

to pick cotton on 80 acres. The idle labor accounts for 10̂  of the 

total available labor which could have been utilized. The temporary 

labor amounted to 3,080 hours, part of which was used in cotton chop

ping and weeding (Table CI of Section C in the Appendix contains addi

tional details). 

Farm Machinery. The total number of hours furnished by each 

tractor category was 1,926, 1,926 and 3,852 hours respectively. On 

the other hand, the corresponding hours of actual use as a percent 

was 18.8%, 21.92 and 30.25̂ . The unused hours were, therefore, 1,5<jU, 

1,50U and 2,687 hours in the first, second and third categories re

spectively. Table C2 of Section C in the Appendix contains the details 

by month. 



Water. The estimated pumped water for farm number two, as cal

culated by the two methods described in Appendix A, was U,890 and ̂ 4,977 

acre-feet and SCIP provided the farm with 576 acre-feet. Thus, the 

total water available to the farm in 1970 was 5,509 acre-feet. How

ever, the actual water applied was only 1,721 acre-feet. This leaves 

a difference of 3,788 acre-feet of unused water. There is no explana

tion at this time as to the use of this excess water. The canaliza

tion system is 100$ concrete. 

The existing pumps, if operated continuously throughout the 

year, could provide a total of 8,226 acre-feet. Table C3 in Section C 

of the Appendix contains the details by month. 

The Reorganization 

The enterprise budgets for farm number two indicate that 

barley was relatively more profitable than wheat and sorghum. The 

review of the government programs for 1970 stated that these programs 

gave similar consideration to a participant if he grew one or a com

bination of these three crops. In the reorganization, it is assumed 

that the farm manager was interested in maintaining his wheat-feed 

grain base. Therefore, barley was substituted for wheat and sorghum, 

and the net returns increased by $1,95̂ . The level of diversion in 

the wheat—feed grain base was also maintained by the reorganization. 

The Whole Farm Analysis Before and After Reorganization 

The whole farm analysis returns to land and management before 

and after the reorganization of farm number two are given in Table 22. 



Table 22. Rettirns to Land and Management before and after the Reorganization 
of Farm Number Two, 1970. 

1970 Organization The Reorganization Total 

Acres 
R.O.V.C* 
Per Acre 

Total ? 
R.O.V.C. Acres 

R.O. 
Per 

V.C. 
Acre 

Total $ 
R.O.V.C. 

Additional 
R.O.V.C. 

Total Returns 
Above Var. Costs 

Cotton 200 222.73 Ul»,5U6.00 200 222. 73 Ml,5 6̂.00 

Barley 235 23.78 5,588.30 281 23.78 6,682.18 

Wheat 26 -18.30 -1*75-80 

Sorghum 20 -19.22 -38U. 1*0 

Diversion 
payments 

2,9̂ 6.01 2,91*6.01 

Total 52,220.10 5fc.l7U.l8 l,95fc.08 

Total Fixed 
Costs 

-2U.278.00 -2fc.278.00 

Total Returns to 
Land & Mgmt. 

27,9̂ 2.10 29,896.18 1.95U.08 

Returns to Land & 
Management per 
Acre of Farm land 

39-92 1*2.71 2.79 

*R.0.V.C. = Returns Over Variable Costs 
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The Case Study of Farm Number Three 

General Description 

Farm number three is located in the Casa Grande area. It con

sists of l,ll+0 acres of farmland, of which 320 acres are owned and 6h0  

acres are leased, but the manager owns the improvements and 180 acres 

are rented. The farm, in 1970, grew cotton, safflower and alfalfa in 

an area of 71** acres of cropped land. The farm lies outside SCIP and 

hence depends entirely on U wells and pumps. In 1970, it had six 

tractors, of which 1* were 35-̂ 5 DBHP, 1 >75 DBHP and a crawler tractor 

of size 60-80 DBHP. In addition, there was one tractor of less than 

25 DBIIP. With the exception of the tractor greater than 75 DBHP, all 

the wheel and crawler tractors were over 17 years old. The farm did 

not own any cotton pickers in 1970 and had the cotton harvested as a 

custom operation instead. 

The farm manager had 12 years of formal education and 11 years 

of experience as a farm manager. 

Comparison of the Reported AMAP and Budgeted Calendar Costs 

A comparison of the AMAP and budgeted labor costs reveals that 

there was $5,330 worth of noncalendar labor, as shown in Table 23. The 

difference in machinery and water costs is due totally to rounding. 

The reported material costs are $6,552 higher than the budgeted costs, 

while the budgeted custom work cost is $5,910 higher than the reported 

costs. 
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Table 23. The AMAP, Budgeted Calendar Costs and the Corresponding 
Differences for Farm Number Three, 1970. 

Type of Cost AMAP Costs 
Calendar 
Costs Difference 

Labor $ 18,500 $ 13,170 $ 5,330 

Machinery- 15,288 15,8U8 560 

Water 27,285 27,1̂ 1 lM 

Material 19,981* 13,U32 6,552 

Custom work 2M95 30,U05 - 5,910 

Overhead 7,212 7,212 0 

Total $112,765 $107,208 $5,557 
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Again, it is apparent that material costs and custom work are 

confused. A comparison of the material costs "by type indicates im

proper reporting, as can "be seen in Table 2U. While the total value 

of fertilizer used was only $3,996, the reported fertilizer cost was 

$12,281. On the other hand, insecticide materials accounted for $5,1*61 

and spraying services $U,51t8, while the materials reported were only 

$lUl and there was no mention of the application costs. Moreover, the 

reported defoliant materials were $H,576, while the total defoliants 

and application costs were budgeted at only $1,767. It is, therefore, 

believed that both defoliant and fertilizer costs included the costs of 

insecticide and its application. The reported custom work, on the 

other hand, accounted for $2U,U95 and this figure did not include the 

application costs of insecticides. If the budgeted custom work less 

the cost of application of insecticides is compared with the reported 

custom work as mentioned above, the difference is only $963 higher in 

the reported costs. However, in general, the budgeted costs for the 

whole farm accounted for 93.̂ 7/» of the reported costs. Idle and/or 

noncalendar labor accounted for 28.81% of the reported labor cost and 

U.725S of the total reported costs. Two explanations are suggested by 

this analysis: (l) that the farm manager was actually paying his labor 

more than he thought he was paying, or (2) that the laborers were 

working fewer hours than they were paid for. 

Gross Returns, Total Variable Costs and Returns Above Variable Costs 

The gross returns, total variable costs and returns above var

iable costs are given in Table 25. 



Table 2k .  Comparison of Costs of Materials and Custori Work in AMAP and the Calendar of 
Operations in Farm Number Three, 1970. 

Material or 
Custom AMAP Calendar Difference Comments 
(1) (2) (3) (2-3) (5) 

1. Materials 
Fertilizer $12,281 $ 3,996 $ 8,285 Fertilizer, Insecticides, 
Seeds 2,8lU 1,882 932 defoliants & herbicides 
Insecticides 11*1 5,1+61 - 5,320 add up to $17,150 in AMAP 
Defoliants ,̂576 1,767 2,809 and $17,636 in calendar. 
Herbicides 162 1,758 - 1,596 

2. Custom Work 
Cotton — 6,313 - 6,313 Spraying cotton 
Cotton 19,61*1+ 19,1**8 1*96 Chopping, picking & hauling 

cotton 
Hay 1,86U 1,86U 00 
Safflower — 2,520' - 2,520 Harvesting safflower, AMAP 
Machinery 2,987 — 2,987 Reported custom under 

machinery without any 
mention of safflower. 

Subtotal 2l*,l*95 
3. Total $1*1*, 1*69 $1*3,050 $1,1*19 



Table 25. Gross Returns, Total Variable Costs and Returns Above 
Variable Costs per Acre for Farm Number Three, 1970. 

Item/Crops 
Cotton 

(Upland) 
Cotton 
(ELS) Safflower 

Alfalfa 
Hay 

Gross Returns 

Sales $21*6.02 $219.30 $9l*.l*0 $102.39 

Government 
Payment 

182.30 26.0U — — 

Total 1*28.32 2U5.3U 91+. 1*0 102.39 

Total Variable Costs 206.73 198.22 89.93 10U.23 

Returns Above 221.59 1+7.12 1*.1*7 - 1.8U 
Variable Costs 
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Of the four crops grown in 1970, only cotton had a rela

tively large margin of net returns. Safflower was barely covering the 

variable costs, while alfalfa hay had a negative net return, due to 

the fact that it did not receive enough irrigation water. Generally, 

after the establishment of the stand, each acre-foot of irrigation will 

produce a ton of alfalfa hay. Simple partial budgeting reveals that if 

alfalfa had received 6 acre-feet of water, a minimum of 6 tons would 

have been produced and $192 in gross returns obtained. The total vari

able costs would have increased to $15̂ .75> leaving a return above 

variable costs of $37.25 per acre. Budgets for barley and other crops 

showed a negative net return. 

Assessment of the Factors of Production 

The levels of supplies and uses of the factors are given in 

Tables Dl, D2 and D3 in Section D of the Appendix. A discussion of 

these factors is given below. 

Labor. Farm number three required more labor hours during May 

through August than in the rest of the year. As was the case for the 

previous farms, the labor time available was not enough to meet these 

requirements. Part of this deficit was met by the farm manager him

self and the other part by part-time labor. The total available labor 

time for the year, however, was greater than that used during the same 

period by 1,580 hours or 15.13% of the total labor. This does not 

include 2,628.1+2 hours of temporary labor (see Table Dl in Section D 

of the Appendix). 
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Farm Machinery. The total number of hours provided in each of 

the first and second categories was 8,208 and 1|,1(A hours, of which 

the corresponding use was 820 and 1,521 hours. This leaves a differ

ence of 7>388 and 2,583 hours respectively. In addition, there was a 

small <25 DBHP tractor that could have been used up to 2,052 hours. 

Table D2 of Section D in the Appendix contains more details. 

Water. Farm number three does not have any project land. It, 

therefore, depends entirely on its pumps for water. The water esti

mated by the two methods was H,690 and U,6U3 acre-feet respectively, 

while the amount of water applied was only 2,1*77 acre-feet. This 

leaves a difference of 2,189 acre-feet of water unused. However, the 

farm manager has indicated that he was not able to provide water to 

his alfalfa crop during that season. It is not clear, therefore, if 

the farm manager actually applied more water than he indicated or if 

the excess water was lost within the system. Since the canalization 

system is 100/j concrete ditches, the former rather than the latter ex

planation is probably correct. The amount of water pumped could have 

irrigated slightly less than twice his 1970 crop acreage, given the 

right crop mix. The existing pumps could have provided a maximum of 

9»355 acre-feet if they had been operated continuously throughout the 

year (see Table D3, Section D in the Appendix for more details). 

The Reorganization 

Water was the most limiting factor, especially during July and 

August. As previously indicated, the alfalfa crop did not receive 

enough water during 1970, and therefore the farm manager did not cover 



his variable costs. In 1970, there were 135 acres of alfalfa, 379 

acres of cotton and 200 acres of safflower. All three crops compete 

for July water and the former two for August water. 

Since the reorganization is limited by the summer water, the 

farm manager was asked about the maximum number of acres of cotton 

that could be supported by his pumps during the summer months. His 

answer was that he could manage only 500 acres in July and 1*50 acres 

in August. Simple calculations reveal that the farm manager was re

ferring to 750 and 675 acre-feet of water. These estimates are very 

close to the estimated maximum quantity of water that could be pumped 

in July and August, 79̂  acre-feet. Since the cotton crop in 1970 used 

only 379 acre-feet per month during July and August, this leaves 3̂ 1 

acre-feet in July that could have been allocated between alfalfa and 

safflower and 296 acre-feet for alfalfa during August. Hence, in the 

new organization, alfalfa was increased to 200 acres and safflower re

duced to lltO acres. In this organization, alfalfa would get 6 acre-

feet of water and would be expected to produce at least 6 tons of hay. 

The gross returns based on $32/ton would be $192. The total variable 

costs, on the other hand, would have increased to $15̂ -75, resulting in 

a net return per acre of $37.25 or $7,̂ 50 in total. The net returns 

from safflower, on the other hand, would have been reduced by $268. 

Thus, the additional returns under the reorganization would be $7,̂ 30.20. 

The Whole Farm Analysis Before and After the Reorgani7.flt.inn 

Table 26 contains a comparison of the returns to land and 

management before and after the reorganization. In addition to the 



Table 26. Returns to Land and Management before and after the Reorganization of 
Farm Number Three, 1970. 

1970 Organization The Reorganization Total 

Acres 
R.O.V.C.* 
Per Acre 

Total $ 
R.O.V.C. Acres 

R.O.V.C. 
Per Acre 

Total $ 
R.O.V.C. 

Additional 
R.O.V.C. 

Total Returns 

Above Var. Costs 

Cotton 
Cotton (E.L.S.) 

Alfalfa 
Saf flower-

353 
26 

135 
200 

221.59 
1+7.12 

- i .B k  
U.l+7 

78,221.27 
1,225-12 

- 21+8.1+0 
89U.OO 

353 
26 
200 
1U0 

221.59 
1+7-12 

37.25 
U.l+7 

78,221.27 
1,225.12 
7,1+50.00 
625.80 

Government 
diversion pmt. 

1,605.83 1,605.83 

Total 81,697-98 89,128.02 7,1+30.20 

Total Fixed 
Costs 

-28,Ul7.0C» -28,Ul7.00 

Total Returns to 
Land & Management 53,280.96 60,711.02 7,1+30.20 

Returns to Land & 
Mgmt. per acre of 
farm land 

It6.7l) 53.25 6.51 

* R.O.V.C. = Returns Over Variable Costs 

—3 VO 



increase in returns to land and management due to the superior crop 

mix, the farm manager could have lowered the costs of machinery repairs 

and maintenance as well as the fixed costs by disposing of his over IT 

years old tractors. It is not surprising that the machinery costs of 

farm number three were the highest among the five farms. 

The Case Study of Farm Number Four 

General Description 

Farm number four is located in the Coolidge-Florence area. The 

farm has l,2Uo acres, of which one-half lies within SCIP. It consisted 

of 950 acres owned and 280 acres of leased land in 1970. The farms had 

6 wheel tractors ranging from 25 to >75 DBHP and a crawler tractor of 

80-100 DBHP. The farm also had 7 wells and a canalization system in

cluding 8 miles of concrete ditches, .25 miles of pipes and .75 miles 

of dirt ditches. The lined ditches accounted for 92f! of the total 

system. The farm grew a diversified number of crops occupying an area 

of 86U.U acres of cropped land. The farm manager is an agronomy grad

uate and has 22 years of experience as a farm manager. 

Comparison of Reported AMAP and Budgeted Calendar Costs 

The reported and budgeted costs for farm number four are given 

in Table 27. A comparison of the labor costs reveals that the reported 

AMAP costs were $11,273 higher than the budgeted costs. The manager 

of farm number four was engaged in custom operations and had a foreman-
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Table 27. The AMAP, Budgeted Calendar Costs and the Corresponding 
Difference for Farm Number Four, 1970. 

Type of Cost AMAP Costs Calendar Costs Difference 

Labor $ 35,397 $ 2l+,12l+ $ 11,273 

Farm machinery 19,987 20,387 -i+oo 

Water 30,229 30,2214 5 

Material 32,01+5 18,587 13,1+58 

Custom work 1̂ ,9̂ 8 27,877 -12,929 

Overhead 8,876 8,876 0 

Total $11+1,1+82 $130,073 $11,1+09 
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mechanic to look after his machinery. The foreman was paid $6,718 per 

annum. The custom operation expenses were kept separate from that of 

crop operations. The difference in the labor cost is therefore high and 

it is suggested that the farm manager pay more attention to it. The 

differences in machinery and water costs were due only to rounding. 

If both materials and custom work are combined, the reported AMAP costs 

are only $529 higher than the budgeted costs. In general, and with the 

exception of labor, both reported and budgeted costs are similar. The 

budgeted costs account for 91".93# of the total reported costs. Table 

28 shows that fertilizer costs also included the costs of insecticide 

materials and application as well as that of defoliation and herbi

cides. The custom work report, on the other hand, was fairly accurate. 

If these costs had been reported as described in Chapter II, no prob

lems would have arisen. 

Gross Returns, Total Variable Costs and Returns Above Variable Costs 

Table 29 contains the gross returns, total variable costs and 

the returns over variable costs per acre. 

Of the several crops grown in 19T0, only upland cotton, barley 

(both varieties), alfalfa and wheat generated positive net returns. 

Egyptian long staple cotton and sugar beets generated negative net 

returns. The ranking of these crops according to their relative net 

returns is as follows: (l) cotton, (2) barley, (3) barley hybrid, 



Table 28. Compeirison of Costs of Materials and Custori Work in AMAP and the Calendar of 

Operations in Farm Number Four, 1970. 

Material or 
Custom 
(1) 

AMAP 
(2) 

Calendar 
(3) 

Difference 
(2-3) 

Comments 
(5) 

1. Materials 

Fertilizer 

Seeds 

Insecticides • 

Defoliants 

$26,232 

2,861 

1,252 

71+7 

$10,268 

5.UU7 

1̂ ,592 

1,229 

$15,962+ 

-2,586 

-3 3,32+0 

-1+82 

Fertilizer costs include 
costs of insecticides, de
foliants, seeds & herbicides. 
Seeds: $1,1+53 worth of 
hybrid seeds vere not re
ported in AMAP. 

Herbicides N.R.* 1,322 -1,322 

Supplies 683 683 

Miscellaneous 260 260 

2. Custom Work 
Cotton 5,557 U,518 1,039 

Beets 8,911 8,700 211 

Hay 1+80 — 1+80 

Total $1+6,983 $1+6,076 $907 

*N.R. = Not F.eported 
CD 
oo 



Table 29. Gross Returns, Total Variable Costs and Returns Above Variable Costs 
per Acre for Farm Number Four, 1970. 

Item/Crop 
Cotton 

(Upland) 
Cotton 
(ELS) Barley 

Barley 
Hybrid Wheat 

Sugar 
Beets 

Alfalfa 
Hay 

Gross Returns 

Sales 217- 42 111.34 142.12 1U5.20 82.80 155.1̂  209.05 

Govt. Pmt. 180.61 15-87 

Total 398.03 127.21 142.12 11+5.20 114.98 155-14 209.05 

Total Var. 
Costs 

211.60 212.68 72.51 92.66 81.61 187.74 162.91 

Returns over 
Var. Costs 

186.43 -85.47 69.62 52.44 1.19 -32.60 46.14 

CD 4=-



(U) alfalfa hay, (5) wheat, (6) sugar beets and (7) Egyptian long 

staple cotton. There was also a wheat diversion payment of $̂ ,827.̂ 6. 

Assessment of the Factors of Production 

The levels of supplies and uses of the factors are given in 

Tables El, E2 and E3 in Section E of the Appendix. 

Labor. The labor requirements during the months of March, 

April and July through September were greater than during the other 

months. However, the amount of regular labor employed during these 

months which was based on an average of 50 hours per week per farm 

worker was less than that actually used. On the other hand, the total 

available labor for the year was more than the farm required. It is 

thus assumed that the farm laborers work more hours during the peak 

months and less during the other months, so as to receive a constant 

monthly salary. In total, the unused labor during the year accounted 

for 16.60/j of the total hired labor. Table El of Section E in the 

Appendix presents a summary of the labor time available and used by 

month. 

Farm Machinery. Farm number four had seven tractors, two of 

which were in the first category, three in the second category and the 

remaining two in the third category. The total hours provided by the 

first category were U,176 hours, of which 678.21 hours were actually 

used; the second category provided o,26U hours, of which 1,168.52 were 

used and the third category provided ̂ ,176 hours, of which 838.87 were 

used. The percentage of hours used in the first, second and third 
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categories vas l S . 2 k % ,  18.65# and 20.09$ respectively. About 12,000 

hours of machinery time was not used by the farm. A portion of this 

excess machine capacity was used in custom operations, but the manager 

was unable to account for the total time allocated to custom work. For 

more details, see Table E2 in Section E of the Appendix. 

Water. The amount of pumped water as estimated for farm number 

four was 3,̂ 6̂  acre-feet. The farm also received 1,000 acre-feet from 

SCIP. Hence, the total water available to crops was U,l+61+ acre-feet. 

The amount of water applied to crops was 3,576 acre-feet, leaving a 

difference of 888 acre-feet, or 20# for the water lost within the irri

gation system. 

It was calculated that if all pumps were operated at full capa

city throughout the year, 9,355 acre-feet of pumped water could have 

been provided. For more details, see Table E3, Section E of the 

Appendix. 

The Reorganization 

In the reorganization, the acreage of cotton was maintained 

while that of barley and alfalfa was increased. Wheat, sugar beets and 

hybrid barley were dropped because of their relatively low returns. 

The acreage of wheat and hybrid barley was added to barley, while the 

acreage of alfalfa was increased by an area equivalent to that which 

could have been irrigated at the rate of 8.1* acre-feet/acre from the 

water saved by not growing sugar beets. The new organization would 

have increased the net returns by $23,559. 
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The Whole Farm Analysis Before and After Reorganization 

Table 30 gives a comparison of the returns to land and manage

ment before and after the reorganization. 

Returns to land and management was increased by $18.89 per acre 

of farm land in the reorganization. The farm manager was engaged in 

custom operations. His returns above variable costs from custom opera

tions were $8,086, while the estimated portion of the fixed costs asso

ciated with the use of machinery in custom operations amounted to 

$12,625. Hence, it is suggested that in order to cover total costs, 

the returns above variable costs should have been increased either 

through charging more per operation or by increasing the number of 

custom operations. 

The Case Studv of Farm Number Five 

General Description 

Farm number five is located in the Coolidge-Florence area. It 

consisted, in 1970, of 2,U00 acres of farm land, of which 1,280 acres 

were owned and 1,120 acres were rented. The farm had 6 tractors, 2 of 

which were 55-75 DBHP, 3 >75 DBHP and the remaining one was a crawler 

tractor. About 860 acres of the farm land were within SCIP, while the 

remaining area was outside. The farm operated 8 private pumps. Its 

canalization system included 6.75 miles of concrete ditches, 1 mile of 

pipes and 10.5 miles of dirt ditches. The lined ditches accounted for 

k2.hl% of the total system. In 1970, 6 crops were grown occupying an 

area of 1,810 acres. The farm manager majored in business administra

tion and has 22 years of experience as a farm manager. 



Table 30. Returns to Land and Management before and after the Reorganization of 
Farm Number Four, 1970. 

1970 Organization The Reorganization Total 
R.O.V.C.* Total $ R.O.V.C. Total $ Additional 

Acres Per Acre R.O.V.C. Acres Per Acre R.O.V.C. R.O.V.C. 

Total Returns 
above Var. Costs 
Cotton (Upland) 2l*5 186.1+3 1*5,675-35 2U5 186.1+3 1*5,675-35 
Cotton (E.L.S.) 19. 1* -85.VT -1,658.12 19-1* -85.1*7 -1,658.12 
Barley- 75 69.62 5,221.50 300 69.62 20,886.00 
Barley Hybrid 75 52. kk 3,933.00 
Wheat 150 1.19 178.50 
Sugar Beets 200 -32.60 -6,520.00 
Alfalfa 100 1*6.11+ l+,6ll+.00 219 1+6. ll+ 10,10**. 66 
Govt. divers i on 1+, 827.1*6 1*,827.1*6 
payment 

Total 56,271.69 79,835.25 23,563.56 
Total fixed -31,727.00 -31,727.00 
costs 
Total Returns to 2l+, 51*1*.69 1*8,108.25 23,563.56 
Land & Magmt. 
Returns to Land & 19.79 38.80 19.00 
Mgmt. per Acre 
of Farm land 

*R.0.V.C. = Returns Over Variable Costs 

00 
CO 
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Comparison of the Reported AMAP and the Budgeted Calendar Costs 

The AMAP and calendar costs are given in Table 31. 

A comparison of the labor costs shows that the reported costs 

were $6,l62 higher than the budgeted calendar costs. The difference in 

labor cost could have been spent in the workshop or doing odd jobs that 

were not accounted for in the calendar. The magnitude is about 10,% of 

the reported labor costs. The material costs, on the other hand, were 

lumped with the application costs of insecticide materials. Moreover, 

the cost accounts in the materials reports were also improperly re

ported. As is apparent in Table 32, fertilizer costs included other 

materials costs. 

Gross Returns, Total Variable Costs and Returns Above Variable Costs 

Table 33 shows the gross returns, the total variable costs and 

the returns over variable costs per acre. Feed grain and/or wheat di

version payments were $2,651.55 in 1970. 

Farm number five had 6 crops in 1970, 1 of which gave negative 

net returns. The ranking of the crops according to relative net re

turns is as follows: (l) cotton, (2) alfalfa, (3) wheat, (U) barley, 

(5) sorghum and (6) safflower. However, it was found that the amount 

of water applied to barley in the budgeted calendars was greater than 

that applied to wheat by one-half acre-foot. The reverse was observed 

as the conventional practice. If barley costs were reduced by the cost 

of one-half acre-foot, the net returns of barley would be higher than 

wheat, which is what would normally be expected in Pinal County. 
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Table 31. The AMAP, Budgeted Calendar Costs and the Corresponding 
Differences for Farm Number Five, 1970. 

Itype of Cost AMAP Costs Calendar Cost Difference 

Labor $ 60,121 $ 53,959 $ 6,162 

Farm machinery 29,992 29,802 190 

Water 53,1+68 53,1+67 1 

Materials 1+0,051 21,333 18,718 

Custom work lit, 1+ 1+7 30,767 -16,320 

Overhead 8,1+11 8,Ull 0 

Total $206,1*90 $197,739 $8,751 



Table 32. Comparisons of Costs of Materials and Custom Work in AMAP and the Calendar of 
Operations for Farm Number Five, 1970. 

Material or 
Custom AMAP Calendar Difference Comments 
(1) (2) (3) (2-3) (5) 

1. Materials 

Fertilizers $28,878 $11,716 $17,162 

Seeds U,012 3,293 719 

Insecticides 1,327 15,829 -lU,502 Insecticides of calendar in

-1,1*29 
clude costs of application. 

Defoliants 1,500 2,929 -1,1*29 Defoliants costs were not re
ported in AMAP. It is given 

Herbicides 2,872 3,771 -899 "by manager. 

Supplies 1*53 — 1*52 

2. Custom work 

Cotton 3,700 682 3,018 $2,200 of insecticide appli
cations were not reported in 

Safflower 10,71*6 1*,058 6,688 AMAP. 

Sorghum 1+90 -1*90 Custom under safflower in AMAP 
includes also costs of harvest 

Barley- — 6,162 -6,162 and haul of sorghum, barley and 
wheat. 

Wheat — 10** -10l+ 

Total $53,1*88 $1+9,031* $U,li5l* 



Table 33. Gross Returns, Total Variable Costs and Returns above Variable Costs per Acre for 
Farm Number Five, 1970. 

Item/Crop 
Cotton 

(Upland) Barley Wheat Safflower Sorghum Alfalfa Hay 

Gross Returns 

Sales 233.96 71+.27 70. ;>o 86.16 90. UU 126.55 

Government pint. 213.Ul 

Total UU7.37 7^.27 7o.;;o 86.16 90. M 126.55 

Total Variable 
Costs 

179-70 67.58 60.67 91.13 89.1^ 101.1*2 

Returns Above 
Variable Costs 

267.67 6.69 9.fS3 -U.97 1.30 25.13 

vo 
ro 
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Assessment of the Factors of Production 

The levels of supplies and uses of the factors are given in 

Tables Fl, F2 and F3 of Section F of the Appendix. 

Labor. The manager of farm number five reported that his labor 

had agreed to put in between 35 and 80 hours per week, depending on the 

farm's needs. However, the available labor time, as presented in 

Table Fl of Section F of the Appendix, was based on an average of 60 

hours per week; thus, the total hours available were less than those 

used. Hence, it is believed that part-time labor was used to supple

ment the shortage. 

Farm Machineiy. The total hours provided by machinery in the 

second category were U,176 hours, of which 1,072.35 were actually used, 

while those in the third category provided 8,352 hours, of which 

3,8U1|.25 were used. In comparison with the other farms, the machinery 

time was used most efficiently by farm number five. About 25.68# and 

U6.031« of the hours provided by the second and third categories were 

actually used; however, over 7>600 hours of excess capacity still re

mained (see Table F2 of Section F of the Appendix). 

Water. Farm number five received 1,723 acre-feet of water from 

SCIP in 1970. The pumped water estimated by the two methods was 10,75̂  

and 10,775 acre-feet respectively. The total amount of water available 

for irrigation in 1970 was 12,U87 acre-feet. However, the amount of 

water the manager applied to crops was 10,19^ acre-feet; thus leaving 

a difference of 2,293 acre-feet for the water lost within the irrigation 



system. This accounts for 18.37# of the total water provided for irri

gation. On the other hand, if all pumps were operated continuously at 

full capacity throughout the year, they could have provided the farm 

with 15,807 acre-feet of water for irrigation (see Table F3 of Section 

F of the Appendix). 

The Reorganization 

In the new organization, the acreage of cotton was held con

stant, while the acreage of alfalfa and barley were increased. Saf-

flower, wheat and sorghum were dropped in the new organization. The 

acreage of wheat and sorghum were added to barley, while the alfalfa 

acreage was increased by an area equivalent to that which could have 

been irrigated at 8.92 acre-feet/acre from the amount of water saved 

by not growing safflower. The barley area in the new organization was 

increased by 85 acres, while the alfalfa acreage was increased by 231 

acres. The total cropped land, on the other hand, was decreased by 89 

acres. The new organization would have yielded a total additional 

return above variable costs of $11,1*91.̂ 8. 

The Whole Farm Analysis Before and After Reorganization 

Table 3** shows the returns to land and management before and 

after the reorganization. Returns to land and management were in

creased by $U.79 per acre in the reorganization. 

Costs Associated with Enterprise Budgets 

The above-described manual derivation of the costs and returns 

by enterprise (enterprise budgets) involved much time and work. 



Table 3U. Returns to Land and Management before and after the Reorganization of 
Farm Number Five, 1970. 

The Reorganization Total 
R.O.V.C.* * Total $ R.O.V.C. Total $ Additional 

Acres Per Acre R.O.V.C. Acres Per Acre R.O.V.C. R.O.V.C. 

Total Returns 
Above Var. Costs 

Cotton 635 267.67 169.970. U5 635 267.67 169,970.1+5 
Barley 690 6.69 U,616.1c 775 ll.te 8,850.50 
Wheat 15 9-83 1H7.U5 
Safflower 320 -h.97 -1,590. be 
Sorghum 70 1.30 91.0C 

7,815.b3 Alfalfa 80 25.13 2,010.1*0 311 25.13 7,815.b3 
Govt. diversion 2,651.55 2,651.55 
payments 

ll,U9l.U8 Total 177,896.55 189,387.93 ll,U9l.U8 

Total Fixed Costs -53,382.00 -53,382.00 

Total Returns to 
Land & Management 12U,5lU.55: 136,005.93 11,U91.U8 

Returns to Land & 
Mgmt. per acre 
of Farm land 51.88 56.67 U.79 

* R.O.V.C. = Returns Over Variable Costs 

vo 
VI 



However, in a complete farm record system, as discussed in Chapter II, 

enterprise budgets for each crop are automatic. All that is required 

is an additional effort on the part of the manager in recording expen

ses and receipts. As was also shown in Chapter II, the number of AMAP 

entries depends on the nature of the operation. An operation which in

volves the use of labor and machinery requires two entires, while one 

involving materials requires three entires. Since AMAP charges $.25 

per entry, by determining the number of entries in each calendar of 

operations and multiplying the total by $.25, the additional costs 

charged by AMAP are obtained. These additional costs have been calcu

lated for each farm. They were $51.75, $61.25, $78.50, $139.00 and 

$91.50 for farm numbers 1, 2, 3, U and 5 respectively. In addition to 

the extra costs charged by AMAP, there may be costs for the extra 

coding time. Extension experts at the University of Arizona estimate 

that normally it takes one minute to code an entry on an AMAP coding 

sheet. Assuming $5.00 per hour of coding time, the additional account

ing charges would be $17.25, $20.Ho, $26.15, $̂ 6.35 and $30.50 for 

farm numbers 1, 2, 3, U and 5 respectively. The additional costs as

sociated with the generation of enterprise budgets are found by sum

ming the added coding and processing costs. These costs are $69.00, 

$81.65, $10U.65, $185.35 and $122.00 for farm numbers 1, 2, 3, U and 5 

respectively. 

As to the extra time spent by the farm manager in providing 

the necessary information and in formalizing alternative plans, the 

estimated additional time required is assumed to be inconsequential. 
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If there is any time that should be charged for on the basis of keep

ing more detailed data, certainly it should be more than offset by the 

savings in the use of the better organized and more managerially com

plete set of AMAP reports. 

The total costs and estimated benefits as heretofor derived for 

each of the case study farms are summarized in Table 35. 

Table 35. Cost Benefit Relationship Resulting from the Generation and 
Use of a Complete Set of Farm Records. 

Farm 
Additional 
Net Returns 

Additional 
Costs 

Total Net 
Benefits 

Ratio of Costs 
to Benefits 

Farm Number One $ 1,800 $ 69 $ 1,731 1:26 

Farm Number Two 1,95̂  82 1,872 1:2b 

Farm Number Three 7,̂ 30 105 7,325 1:71 

Farm Number Four 23,563 185 23,378 1:127 

Farm Number Five 11,1491 122 11,369 1:9k 

The table shows that the cost/benefit relationships calculated for 

farm number one through farm number five range between 1:23 and 1:128. 



CHAPTER V 

SUMMARY AND CONCLUSIOIIS 

The purpose of this final chapter is twofold: (l) to summarize 

what has been accomplished in each of the previous chapters, and (2) to 

present the implications that appear warranted based on this analysis. 

This study investigates the economic feasibility of electronic 

accounting programs in farm management as applied by the Arizona 

Management and Accounting Program, known as AMAP. The majority of the 

electronic accounting programs now in use by both private and public 

agricultural concerns are directed at the following objectives: 

1. To supply records for tax and financial purposes 

2. To supply costs and returns analysis for enterprises 

3. To provide general farm management analysis 

U. To provide a source of data for research and educational 

purposes. 

Whereas the generation of records for tax and financial pur

poses is the principal use, a costs and returns analysis by enterprise 

and a general farm amanagement analysis are rendered only on optional 

basis and they involve additional costs. While there are no previous 

empirical studies showing how AMAP is being used, it is generally 

known that all AMAP users do use their records for tax purposes. The 
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literature on electronic data processing hails the potential benefits 

that may be generated when EDP is used as a management tool. However, 

no study in Arizona has been conducted to evaluate these benefits rela

tive to the costs resulting from such use. Hence, the objectives of 

this study were: (l) to determine how AMAP is being used, and (2) to 

document what costs and returns are associated with a formalized farm 

planning based on AMAP records: (a) what does it cost to generate 

enterprise budget data for representative farming operations, and (b) 

what are the costs and returns involved in formalizing alternative 

planning strategies using the enterprise budget data. 

The investigation of the first objective has involved a survey 

of far™*3 win or p rpcnrrlR are being kept on AMAP. The farms are located 

in Pinal County. While the farm survey was intended to include the 

whole population of AMAP users in the area, only 10% of the farms were 

successfully surveyed. The results of the farm survey indicate that 

AMAP has not materially aided the users from the standpoint of keeping 

track of expenses and receipts, making tax-saving decisions, filling 

out tax forms, filling out credit applications or making plans for 

next year's operations. Moreover, this lack of success in achieving 

any of the above-mentioned goals for AMAP use cannot be attributed to 

a lack of education or experience on the part of the users. Most of 

the farm managers surveyed attended college and majored in one of the 

various fields in agriculture. Their experience ranged between less 

than 10 years to 1+0 years as full-time farmers. 
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To further investigate the current and potential use of AKAP 

records, five representative farms vhose farm managers were willing to 

cooperate throughout the course of the study were chosen to serve in a 

case study. The results of the analysis of the five farm records indi

cate that these records were not kept in sufficient detail to generate 

reliable enterprise budgets. Furthermore, there was improper reporting 

of aggregate costs and returns. Thus, it was not possible to use the 

AMAP reports other than as an aggregate check against the total farm 

costs and returns developed from primary data supplied by the coopera-

tors during personal interviews. 

The AMAP costs and the data solicited from the farm managers 

were used to calculate enterprise budgets for each farm. The results 

of these calculations showed that each farm had different costs and 

returns pertaining to the same crops. These differences were due pri

marily to variations in the unit costs of labor, machinery, water, 

materials and custom work. The enterprise budgets also showed that 

four of the five farms have been growing crops with negative net re

turns, and that their impact (i.e., the crops) on total net returns 

has been overshadowed by the relatively high net returns from the 

cotton enterprise. The management analysis of the overall farming 

operations of the five cooperators indicated that the factors of pro

duction were not being fully utilized, e.g., there were many units of 

idle labor, machinery and water. These idle resources, if properly 

used, could have increased the cropped area significantly. 
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An attempt was made to reorganize each of the farms in light of 

the enterprise budgets and the available resources and their limita

tions. The enterprise budgets were used to formalize a new farm plan 

which maximized the acreage in the most profitable crop, followed by 

the second most profitable crop, and so on up to the limit allowed by 

the institutional and technological restrictions. The results for 

these new farm organizations indicate a potential increase in the net 

returns of $1,800, $1,95̂ , $7,̂ 30, $23,563 and $11,̂ 91 for farm numbers 

1, 2, 3, U and 5 respectively. 

The generation of the enterprise budgets did involve additional 

costs. AMAP charges are $.25 per entry. Each operation in the calen

dar of operations generated one, two or three new entries, defending 

on the nature of the operation. If the operation involved labor and 

machinery use, as is the case in plowing, two entries are made, one in 

the labor report and the other in the machinery report. The same en

tries are also transferred by AMAP to the enterprise report at no cost. 

The sum of all these entries by enterprise constitutes the additional 

entries, the costs for which were calculated as $51.75» $61.25, $78.50, 

$139>00 and $91.50 for farm numbers 1, 2, 3, U and 5 respectively. In 

addition to the extra costs charged by AMAP, there may be additional 

costs for the extra coding time. These costs were calculated as $17.25, 

$20.^0, $26.15, $^6.35 and $30.50 for farm numbers 1, 2, 3, U and 5 

respectively. The total additional costs associated with the genera

tion of enterprise budgets were found by summing the added coding and 
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processing costs. These costs were $69.00, $81.65, $10̂ .65, $185.35 

and $122.00 for farm numbers 1, 2, 3, ̂  and 5 respectively. From a 

comparison of the additional returns due to reorganization of each farm 

and the corresponding costs, it is apparent that the potential benefits 

far exceed costs; hence, the generation of the enterprise budgets is 

economically justifiable. It is, therefore, recommended that the ex

tension service must undertake an intensive program designed to teach 

agricultural businessmen in general, and AMAP users in particular, how 

to accumulate adequate records and to interpret and use them in farm 

management decisions. 

One of the inadequacies found in the AMAP records appears to 

result from the involvement of AMAP with the accounting agencies. Thp 

main use of AMAP by accountants is centered around income taxes. As 

documented earlier, data intended for tax purposes do not necessarily 

provide a sufficient base for effective decision making. Hence, all 

respective accountants should be taught how to submit adequate informa

tion that leads to a complete set of farm records useful for all manage

ment decisions involving the farm business. Moreover, there is some 

indication that accountants have been keeping their clients' records 

on AMAP primarily because it enables them to handle a larger volume 

of records and/or make reductions in the number of personnel they 

employ, thus increasing their own profits. Certainly, efficiency in 

the accounting process is desirable; however, if AMAP processing is 

sold on the promise of benefiting farm managers, then accountants who 

are using the system should be required to either: (l) pass at least 
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a portion of the accounting cost savings on to their clients, or (2) 

supply their clients with a more managerially meaningful set of records 

than they can afford to keep by hand. 

Finally, it should be noted that the reorganizations, as well 

as the justification for using AMAP as a tool in farm management, were 

based on only one year's data."'" The intent was to demonstrate the 

gains that might be generated by the small additional costs associated 

with the use of AMAP to generate enterprise budgets. Certainly, the 

data base was not sufficient to justify firm conclusions regarding any 

of the reorganizations. However, in 1970, four of the five farms were 

growing non-profitable crops that the respective farm managers consid

ered to be profitable. The success of any decision making process 

depends, of course, on the ability of the farm manager to predict 

future outcomes regarding prices, yields, weather and pests, etc., 

before committing himself to any plan of action. AMAP, or for that 

matter any other electronic accounting system, cannot tell the farm 

manager what plan is best a priori. However, by following the procedure 

outlined in this study, farm managers will be better able to identify 

profitable alternatives when they undertake farm planning in the 

future. 

A follow-up study is recommended to investigate how AMAP users 

(including cattle ranching, as well as general crop farms) are using 

the system after they have been taught how to keep adequate and complete 

By 1970, all five farms have been with AMAP for 18 months or 
less. Records were only complete for 1970. 
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records, as veil as how to use them in decision making. Generation of 

enterprise budgets can only be justified if farm managers are going to 

use them in management decisions. It makes no difference whether the 

records are kept by hand or by electronic computers as long as the 

costs of doing so, as well as the quality of the records, are the same. 
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Machinery Costs 

A machinery inventory for each farm was taken from the respec

tive farm managers. The inventory included only the machinery that was 

used in 1970. It did not include machinery that was owned but not used 

or machinery that was purchased during 1970 for use in subsequent years. 

The machinery inventory provided the basis for the cost data developed 

for the calendar of operations and the unit test budgets. 

The type and size of power unit-implement combination was 

specified by the manager for each operation in the crop calendars. The 

accomplishment rates, as well as the variable costs per hour or per 

anrp fnr each power unit-implement combination, were taken from "Data 

for Arizona Crop Farm Planning" (DFACFP), Young, Martin and Shaw (17). 

The above source contains data on field capacities of typical machinery 

and power unit-implement combinations, fuel use coefficients and 

factor prices. However, this information was only used as a base for 

calculating the actual variable costs of machinery for each enterprise 

considered by each farm. The machinery costs were computed as follows: 

From DFACFP, the machinery accomplishment rates (hours per acre) and 

the variable costs corresponding to the power unit-implement combina

tion used to perform a given operation were estimated for an acre of 

each crop. In order to reflect actual costs incurred by each farm, 

these costs were further adjusted. The adjustment factor was calcu

lated for each farm by dividing the total variable costs of machinery 

106 



107 

reported in AMAP by the corresponding total variable costs of machinery 

as estimated above. The adjustment factors were 1.302, 2.0025, 3.008, 

2.071 and 1.701 for farm numbers 1, 2, 3, ̂  and 5 respectively. Each 

machinery cost item pertaining to a given operation was also adjusted 

so as to include a prorated share of the pick-up costs for the farm. 

In most studies, pick-up costs are included as a separate item and are 

prorated according to the total machinery variable costs incurred for 

each crop. In this study, they are prorated for each operation accord

ing to the variable costs of machinery, because the pick-up costs per

taining to repairs, maintenance, fuel and oil were aggregated in the 

AMAP reports with those of general farm machinery, and it is not pos

sible to break them up. Moreover, their separation does not change the 

final results. 

Labor Costs 

The number of farm workers employed in each of the five farms 

varied. V/ages and salaries varied not only from farm to farm but also 

for different workers on the same farm. The labor report produced by 

AMAP gave a complete account of all the labor cost. The labor cost was 

composed of cash wages which were paid directly to every farm worker 

(whether full-time or temporary) and perquisites, e.g., housing, uti

lities, insurance, paid vacations, social security tax and other 

bonuses and benefits. When a farm worker was employed on a salary 

basis, the terms of employment regarding the nature of his job(s), the 

number of hours he was supposed to work per day or per week and the 

other work that he might be asked to do were usually well defined. It 
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was not uncommon to find a tractor driver doing irrigation work or 

working more hours than normal to make up for the hours lost due to 

bad weather or lack of work. 

The total number of hours worked in each month was easy to cal

culate from the AMAP labor report. In the case of a salaried worker, 

the number of hours worked were calculated as the daily working hours 

multiplied by the total working days in the month (the total working 

days for the month excluding holidays and Sundays). However, in the 

case of the hourly wage labor, the total working hours were calculated 

as the monthly wages divided by the hourly wage rate(s). The total 

working hours were then summed for each month and for the year. 

Almost all farm workers prefer a constant salary or wage to a 

fluctuating payment, and hence, the salary or wage they actually re

ceive is, in a sense, an average of the wage rates for the various 

jobs they might perform. For this reason, an average wage rate was 

applied to all tasks in the various calendars of operations. This 

average was calculated by dividing all cash wages plus other labor 

costs (perquisites, etc.) of the regular labor force by the corres

ponding hours available from the same. 

One argument against using an average wage rate is that in cases 

where the number of highly paid workers is equal to or greater than the 

lower paid workers, it overestimates the costs of the lower paid jobs, 

such as irrigation; hence, labor costs of the calendar of operations 

would be greater than labor costs actually reported. However, in all 
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the cases studied, the reported labor costs were greater than the calen

dar of operations costs, even though the labor time associated with 

machinery operations was less than that of irrigation. These results 

support the hypothesis that irrigation labor is also performed by skilled 

labor and/or that irrigation labor, on the average, is paid similar to • 

the skilled labor. Hence, all operations involving the use of machinery 

or irrigation were charged for at the average wage rate received by the 

regular laborers. Other operations, such as hand hoeing, weeding, thin

ning, etc., were charged for at the appropriate piece rate. 

In addition to calendar labor costs, there are noncalendar labor 

costs. In line with similar assumptions made in most of the studies 

conducted in Arizona, the cost of noncalendar labor was assumed to be 

10% of the calendar labor costs. The calendar and noncalendar labor cost 

categories as described above still did not account for all the labor 

costs reported in AMAP. The remaining costs- included labor spent in the 

workshop either doing repairs, maintenance, shining the machinery or 

slack labor. The hourly wage rates calculated for each farm were $2.06, 

$1.70, $1.55, $2.00 and $2.11 for farm numbers 1, 2, 3, ̂  and 5 respec

tively. Each respective farm manager was consulted, and all agreed that 

the above wage rates were in agreement with those which they pay on an 

average. 

Material Costs 

Each farm manager indicated the amount of materials he applied to 

each of the crops grown in 1970. The materials included seeds, systemic 
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insecticides, fertilizers and water. Water is discussed in a separate 

section. The costs of the other materials were calculated by multiplying 

the amount used by the corresponding unit cost. The amounts of materials 

applied, as well as the unit costs of such materials, were found to be 

' i 
significantly different among farms. 

Custom Work 

All five farms used custom vork for one or more operations. 

Insecticide application for cotton is always a custom operation. In 

addition, four of the farms used custom work to combine barley, wheat, 

sorghum and/or safflower, vhile one has his own combines. Cotton pick

ing was performed internally (self) by four of the farms and was custom 

picked on one farm. Custom rates for harvesting varied according to 

the crop harvested and were $6.00 per acre for barley, wheat and sorghum 

and $10 for safflower. Hauling of grain is also typically a custom 

operation, at $1.70 per ton for the first five miles. 

Water Costs 

The AMAP water report of each farm contained the total monthly 

pumped water costs. These costs include repairs, maintenance, power 

and supplies. In addition, there is a water assessment fee paid by those 

farmers who have project land. Payment of the water assessment entitles 

the farm to receive a specified number of acre-feet of water per acre . 

of project land; hence, the assessment fee is considered a part of the 

cost of such water. 
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The total vater required by each crop vas estimated in acre-feet 

"by the farm manager himself. Each farm manager vas asked to estimate 

the quantity of vater he applied to each crop. A per acre-foot vater 

cost vas obtained by dividing the 1970 total vater cost for the year by 

the estimated total acre-feet of vater applied during the year. This 

cost includes the cost of vater actually applied plus the cost of all 

vater lost vithin the irrigation system. • The average cost per acre-foot 

of vater in 1970 vas $5.22, $8.89, $10.97, $8.i+6 and $5.2*t for farm 

numbers 1, 2, 3, ̂  and 5 respectively. 

Overhead Costs 

Overhead costs, as reported in AMAP, include both variable and 

fixed overhead. These tvo categories are separated and only the 

variable overhead costs are included in computing the unit test budgets. 

These variable costs pertain to accounting fees, the office telephone, 

legal fees, etc., vhile the fixed overhead costs include taxes, insurance 

and miscellaneous costs. 1 

The variable overhead costs are allocated to each crop according 

to its total variable costs as follovs: The total variable costs of all 

crops grovn on the farm, except overhead and interest on operating 

capital, are summed; the total variable overhead costs are then divided 

by the total variable costs, and finally the results of the preceding 

division are multiplied by the total costs of each individual crop to 

derive each crop's share of the overhead variable costs. 

The fixed overhead costs are included with the fixed costs and 

used in the analysis of the overall farm operations. 
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Interest on Operating Capital 

Interest on operating capital is calculated on preharvest costs 

for six months at 8%. 

The Water Supply 

Three different methods vere used to estimate the available 

vater. The first method, Kelson and Busch (10, p. 23), involves the 

equation: 

(G.P.M.)(hours numped) 
Acre-feet pumped = 57531 

Where: 

G.P.M. = gallons per minute 

Hours pumped = hours the pump was actually operated at specified 
G.P.M. in a time period 

5,̂ 31 = a constant derived by dividing total gallons per 
acre (325,860) by 60. 

The second method of estimating the amount of water pumped 

during each month and for the year is based on power costs. Power 

costs were reported in AMAP for each month. By dividing the costs of 

power in each month by the average power cost incurred in pumping one 

acre-foot of water, an estimate of the vater pumped during that month 

is obtained. The average power cost per acre-foot is then calculated 

from the costs of power incurred during June, July and August divided 

by the corresponding amount of water pumped. All farm managers indi

cated they operated their pumps continuously during the summer months 

of June through August, and by using the first method the amount of 

vater pumped during these months could be calculated. The average costs 
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of pover per acre-foot for farm numbers 2, 3 and 5 were $2,092, $3.96? 

and $3.11 respectively. 

The manager of farm number one operated his pump for only ̂ 5 

days during 1970, while the manager of farm number four was not able to 

recall the number of hours (or days) during which his pumps were operated. 

Hence, neither of the above methods could be applied and instead a third 

method was used to estimate the available water for farms one and four. 

This method, Kelson and Busch (10, p. 35)» uses the costs of power 

incurred in pumping one acre-foot of water, as given by the equation: 

(l.02U)(Pe)(lift, ft) 
Cost of power per acre-foot = Ee 

Where: 

Pe = Price of electricity per kilowatt hour (KWIl) 

Ee = Overall efficiency of electric motor and pump combined. 
The average for the area was 1|8.7 

1.02U = A constant (theoretically, 1.02U KWH of electricity is 
required to lift one acre-foot of water one foot with 
100 % overall efficiency). 

The unit price of electricity in the area was not standardized. 

It was given for 1J70 as 8.0 mills for the first 1,200 hours and 6.25 

mills for all additional hours. The first 1,200 hours for farm number it, 

based on data from similar farms, were assumed to be attained during 

January through May. These hours could have been attained prior to 

May, but since no power costs were reported for April, it was assumed 

that they were reported with May costs. The estimation of water pumped 

during these months was calculated using the 8.0 mills per KWH, while 

for the remaining months the rate of 6.25 mills per KWH was used. 
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The calculated cost of power per acre-foot was $5.90 for the 

first five months of January through May and $1j.627 for the remaining 

months. The manager of farm number one said his power costs averaged 

7.5 mills per KWII, and hence, the power cost per acre-foot was calcu

lated as $1.88. Farm number four had higher costs because it had a 

greater pumping lift. 
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Table Bl. Total Hours of Labor Available, Hours Used, the Corresponding Difference and the 
Temporary Labor in Farm Number Dne, Pinal County, Arizona, 1970. 

Time 
Month Available Time Used by the Farm Difference Temporary 

In Hours Machinery Irrigation Total Labor 

January 53**. 50 265.79 _____ 265.79 268.71 

February Mo. 00 61*. 61 61*.61 375.39 

March 1*57.00 52.11 161.53 213.6U 21*3.36 

April 570.80 288.29 266.13 5 5 U. 1*2 16.38 

May 1+93.50 203.63 21*3.85 51*7.1*8 -53.98 

June 1*81.50 198.26 1*19.21 617.1*7 -135-97 11*9.70 
July Wl.OO 211.19 1*19.21 630.1*0 -11*9. i*o 23.00 

August 1*35-00 223.67 1J19.21 6H2.88 -207-88 lH.OO 
September 585.50 38.77 107.69 11*6.1*6 1*39-01* — 

October 51*3.00 187.76 : 37. 3l* 525.10 17.90 — 

November 1*60.00 101.00 101.00 359.00 — 

December 1*13.00 19̂ .78 515-38 1*10.16 2.81* — 

Total 5,891*. 80 1,928.86 2,790.55 l* ,719. l+l $1,175.39 $186.70 

Includes for noncalendar labor 10% of the total calendar labor. 
Difference accounts for 20$? of total available ls.bor time. 

H 
H 
ON 



Table B2. Total Work Hours, Total Eours Used and the Corresponding Difference for each Pover 

Size "by Month, Farm Number One, Pinal County, Arizona, 1970. 

W 35-^5 D3IIP W 55-75 DBK? C 60-80 D3KP 
Total Total Total Total Total Total 

Month Work Hours Difference Work Hour 3 Difference Work Hours Difference 
Hours Used Eours Used Hours Used 

January 225 68.95 156.05 225 172.68 52.32 225 — 225.00 

February 153 — 153.00 153 39.16 113.81» 153 19-58 133.1*2 

March 108 18.98 89.02 108 9-79 98.21 108 18.60 89.1;0 

April 207 92.60 llU.UO 207 18.60 188.U0 207 — 207.00 

May 225 4.39 220.11 225 29.37 195.63 225 — 225.00 

June 225 I4.89 220.11 225 2k.  hj  200.53 225 — 225.00 

July 162 2k.  h7 137-53 162 16.6h 1^5.36 162 — 162.00 

August 153 1»1.69 111.31 153 10.77 ll»2.23 153 — 153.00 

Septenber 90 Ij.89 55.11 90 6-90 83.10 90 23.*<0 66.6 0 
October 216 5-55 210.h5 216 6. U1+ 209.56 216 7.82 208.18 

November 189 — 189.00 189 — 189.00 189 — 189.00 

December 99 30.22 68.73 39 — 99-00 99 — 99-00 

Total 2,052 297.13 1,75^.87 2,052 33^.82 1,717.18 2,052 69.̂ 0 1,982.60 

As % 
of Total 1U.U8 85-52 16.32 83.68 3.38 96.61 
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Table B3- Cost of Power Consumed, Acre-feet Pumped, Acre-feet from SCIP, Total Acre-feet 

Applied? to Crops and the Maximum Acre-feet that could be Pumped if all Pumps 

were Continuously Operated at Fall Capacity, Farm Number One, 1970. 

Month Cost of 
Power 

Acre-feet 
Pumped 

Acre-feet 
fram SCIP 

Acre-feet 
Applied to 
Crops 

Maximum Acre-feet 
that can be Pumped 

January 150.69 
February 136.11 
March 90.63 1*8.21 97.90 150.69 

April 177.02 9b.16 123.28 1U5.83 

May — 172.23 150.69 

June 296.1*2 157.67 201.60 1̂ 5.83 
July — 211.39 150.69 

August 30.91* 16.U6 201.60 150.69 

September — 1+8.95 11+5.83 

October 36.07 19-19 77.28 150.69 
November 71.25 37.90 1145.83 
December — 1+6.00 150.69 

Total 702.33 373.58 919.00 1,180.00 1,71+6.86 

Total applied as % of total available = 91.29%. 

"*• Based on: Cost of Power per acre-foot =̂ ' 0̂ ) (lift? ft.) 



Table BU. Calendar of Operations and Variable Cos';s per Acre for Producing Alfalfa Hay, 
Farm Number One, Pinal County, Arizona, 1970. 

Ti~e 
Operation of Machinery In-out Materials ; Costs 

Operation Power Equipment Hours l-?ach Mtrl Labor Custom Total 

Cut stalks Dec/Jan WU5 2 row shredder .It 2 • 70 .86 1.5o 

Plow Jan HT5 3 btsn 2 way .91 2.15 1.87 It. 02 

Disc Jan W75 Off set 10V .29 .79 .60 1.39 

Land plcuie (2x) Sep C1J2 12' x 60' .68 1.96 l.lfO 3- 36 
Make borders Sep VT5 Border disc .03 .05 .06 .11 

Disc Sep/Oct V/!+5 Off set 10V .29 • 79 .60 1.39 

Plant Oct V?U5 Broadcast seeder .12 13 lb seeds .20 8.8U .25 9-29 

Irrigate (2*x) Oct 1».00 2 ac-ft 10. M 8.2U 18.63 

6.78 6.8H 19.28 lU.ll U0.23 
Production 

Estab. stand Csx) 1.T1 1.71 U.C2 3-53 10.06 

Irrigate (8x) 7.00 U ac-ft 20.88 14.1)2 35-30 
Fertilize Water ran 50 lb liquid 2.11 2.11 

phosphate 
Clean ditches .10 .12 .21 .33 
Burn ditches .1*0 .hi  • 32 .82 1.61 

Harvest:cutting(6x) .96 3-51 1.98 5.^9 
Raking (ox) 1.66 3.20 3.83 7.03 

Baling (6x) 1.50 3. S3 3.09 6.92 

F.oad siding '  .60 3.59 1.2U U. 83 
Overhead var. cost 6.96 
Iloncal. labor cost l .hl  

16. k3 
2.91 2.91 

Subtotal 15.5* 16. k3 28.13 32.03 83.55 

*Ir.t. on op. cap. 1-53 

Total var. cost 85.03 

*Int. on op. cap. = Interest on operating capital 
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Table B5. Calendar of Operations and Variable Co:;ts per Acre for Producing Cotton, 
Farm Number One, Pinal County, Arizona, 1970. 

Tine 
Operation of Machinery Input Materials Costs 

Operation Pcver Equipment Hours Mach Mtl Labor Custom Total 

Cut stalks Dec/Jan Wl»5 2 row shredder .h2 .70 .86 1.56 

Disc (2x) Jan/Feb W75 Off set 10^' • 58 1.59 1.19 2.78 
Plow Jan W75 3 btm 2 way •91 2.15 1.87 U.02 

Chemical weed Feb Custom 12.56 12.56 
control 

Lend plane Feb/Mar Ck2 121 .39 • 98 .80 1.78 

List Feb/Mar W75 5 btm .21 .87 
Prepare ends Mar VJi5 .05 .05 .10 .15 
Pre-irrigate Mar 1.50 1 ac-ft 5.22 3.09 8.31 
Mulch seed bed Apr WU5 Rotary mulcher .27 .55 .56 1.11 
Plant Apr V?75 U row .19 9 lbs seeds .39 2.50 .39 3.23 
Drag off Apr v;h5 Smooch board .25 .26 .51 .77 
Prepare ends (6x) Apr/Sep Vll»5 .30 .30 *.62 -92 
Irricate (7x) Apr/Sep 7-00 3^5 ac-ft 18.27 lU.l»2 32.69 
Cultivate (^x) May/Aug W75 h row .83 1.6U 1.71 3.35 
Fertilize (3x) Custom 1+50 lb NH, 21.13 3.00 2U.13 
Weeding Custom 25.72 25.72 
Clean ditches Jan/Mar .10 .12 .21 .33 
Eurn ditches (Ux) Jan/Aug .ho Butane • U7 .32 .82 1.61 
Inseciticide (Sx) May/Jul Custom @$3.60 18.73 8.80 27.53 
Defoliate Nov Custom 6.05 6.05 
Harvest-pick (2x) SP 2 row 1.50 15-95 3.09 19. ou 

-haul (Ux) 2.00 1.30 U.12 5.1>2 
Overhead var. cost 13.05 
Uoncal. labor cost1 1.69 3.1+8 3.18 
Subtotal 18.59 26.89 66.17 38.27 5^.13 200.51 
*Int. on op. cap. 7.0U 
Total var. cost 207.55 
*Int. on op. cap. = Interest on operating capital 

o 
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Table CI. Total Hours of Labor Available, Hours Used, the Corresponding Difference and the 

Temporary Labor in Farm Number Two, Pinal County, Arizona, 1970. 

Time 
Month Available Time Usee, by the Farm̂  Differencê  Temporary 

In Hours Machinery Irrigation Total Labor 

January 901.03 264.00 28.60 292.60 608.43 187.00 
February 703-87 138.60 617.10 755.70 -51.83 192.00 
March 655.71 180.51 <74.20 754.71 -99-00 85.00 
April 732.37 213.51 574.20 787.71 -55.34 53.00 
May 746.62 260.08 S41.52 501.60 245.02 
June 732.37 480.23 176.34 656.57 75.80 790.00 
July 961+. 80 296.72 1*64.70 761.42 203.38 810.00 
August 755.71 3.08 I56.50 459.58 296.13 343.00 
September 732.37 220.00  220.00 512.37 
October 755.71 • 755.71 95.00 
November 732.37 350.88 199-20 550.08 182.29 525.00 
December 755.71 136.89 £17-79 954.68 198.97 
Total 9,168.64 2,324.50 4,270.15 6,694.65 2,473.99 3,080.00 

Include for noncalendar labor 10% of total calendar labor. 
Differences as % of total = 21%. 

 ̂ Manager of farm number two picked cotton for others using his cotton pickers. Also, his father used 
his machinery to plow, disk and land plane the father's farm. Hours spent in above work are 1,530 
hours. 
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Table C2. Total Work Hours, Total Hours Used and the Corresponding Difference for each 

Pover Size by Month, Fam dumber Two, Pinal County, Arizona, 1970. 

W 35-l'5 SBiiP W 55-15 D3H? W 75 + C 60-80 D3:I? 
Total Total Total. Total Total Total 

Month Work Hours Difference Wcrl; Hours Difference Work Hours Differen: 
Hours used Korr:: Used Hours Used 

January 225 225.00 2?5 225-00 450 2140.00 210.00 
February 162 162.00 162 162.00 3Zh 126.00 193.00 
2-5arch 63 26.10 36.90 63 1+0.00 23.00 126 98.00 28.00 
April 207 111!. 10 92.90 2C7 80.00 127.00 lilt kill. 00 
May 225 23.00 202.00 225 81+. 00 lUl.CO U50 129-It It 320.56 
June 225 36.00 183.20 225 lOS.OO 117.00 1:50 252.03 197.92 
July 117 117-00 117 107.00 10.00 23;+ 138.20 95.00 
August 171 171.00 171 2.80 168.20 3^2 _____ 3k2.00 
September 126 126.00 12:6 126.00 252 252.00 
October 126 126.00 126 126.00 252 252.00 
November 171 33.90 132.10 171 171.00 3^2 180.OS 161.02 
December 103 123.15 -15-15 103 108.00 216 1.30 21k.70 

Total 1,926 362.05 1.563.95 1,926 1*21.80 l,50l».20 3,852 1,165.10 2,686.90 

As % 18.80 81.20 21.90 78.10 
4 

30.25 69.75 
of Total 

30.25 69.75 



Table C3. Cost of Power Consumed, Number of Days Pumps were Operated, Acre-feet Pumped, Acre-feet 

from SCIP, Total Acre-feet Applied to Crops and the Maximum Acre-feet that could be 
Pumped if all Pumps were Continuously Operated at Full Capacity, Farm Number Two, 1970. 

Number of 
Days Pumps Acre-feet 

Month Cost of Were Acre-feet Acre-feet Acre-feet Applied to Maximum Acre-feet 
Power Operated Punned-'- PUTTF eel from SCI? Crorjs that can be Punned 

January- ] 31 698.65 1 1 13.00 698.65 
February >2,130.75 21 U73.28 > i,oie.52 100.00 330.50 631.ou 
March J 21 1»73.28 j 1 100.00 261.00 698.65 
April 1,328.52 — 635.05 261.00 676.12 

May- 1,625.7k 31 698.65 777.12 110.00 698.65 
June 669.95 21 1473.28 320.  150.00 100.00 676.12 

July 775-6U 31 698.65 370.76 151.00 207.75 698.65 
August 8U.U1 31 698.65 U0.35 20U.65 693.65 

September 1,158.80 30 676.12 553.92 100.00 676.12 
October 2,001.97 — 956.96 698.65 
November 507.63 — 2i)2.(i5 676.12 
December 128.56 — 6] .  l'-5 75-00 130.50 698.65 

Total 10,1(11.97 217 U,890.56 U.977.02 576.00 1,721.00 8.226.07 

Total water applied as % of total water available = 31.8U$. 

1 Based on: Acre-feet pumped = (G-p-M;)(»ours P^ped) 

^ Based on cost of power/acre-foot of water for June through September. 
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Table CU. Calendar of Operations and Variable Cosis per Acre for Producing Barley, 
Farm Number Two, Pinal County, Arizona. 1970. 

Operation 
Tine 
of 

Operation 
'achinery Input Materials Costs Operation 

Tine 
of 

Operation Fover Knuicr.cnt Hours 
Materials 

Xach Mtrl Labor Custozr Total 

Disc (3x) May/Jun C6C~80 h row off set 1^' .87 fc.51 1.1*3 5.99 
Plow June/Jul C60~30 3 btn 16" • 91 3.13 1.55 U.68 

Land plane Nov C60-00 10'  x fco* .68 3.26 1.16 b.h2 
List Kov/Dec W > 75 6 row .15 M .26 • 73 
Fertilize CustcsiS $1.25 200 lb 16-20 6.80 1.25 8.05 
Plant Mov/Dec V 35-^5 Drill .25 125 lb seeds .90 5.62 .^3 6.95 
Prepare ends Dec W 35-^5 .05 .0? .08 -17 
Irrigate (6x) Dec/Apr 6.00 3 QC-ft 26.67 10.20 36.87 
Spray ditches as needed W 35—^ 5 .10 Fuel oil, .17 • 57 .17 • 91 

dalapon 
Burn ditches as needed W 35-'»5 .10 Butane .17 O

 
00
 

.17 .1»2 
Harvest-combine 

-haul 
Overhead variable 
cost 
Noncalcndar labor 
cost 
Subtotal 
Interest on opera
ting capital 
Total variable cost 

+ .10 for any above 
3000 lbs 
Cuctcr.SSl. 75 /T 

• 91 
10.02 

7-82 

U.22 

1.55 
12.70 39-7^ 17.05 13.29 

7-82 

U.22 

5-68 

1.55 
88. kS 

2.97 
91̂ 3 

M 
ro 
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Table C5» Calendar of Operations and Variable Costs per Acre for Producing Cotton, 
Farm Number Two, Pinal County, Arizona, 1970. 

Time 
Operation of Machinery In-out Materials Costs 

Operation Pover Equipment Hours Mac'n Mtrl Labor Custom Total 

Cut stalks Dec WU5 2 rev stalk 
cutter 

,k2 1.01 .71 1.72 

Disc Dec 2 rev.- disc after 
stalk cutter 

• 30 .30 

Disc (2x) Jan/Feb C60-80 k rov off set IV • 58 3.01 • 99 H.00 

Plow Jan C60-80 3 bt:n 16" • 91 3.11 1.55 h.66 
Land plane Feb/Mar cCO-80 10' x -'iC .63 3-23 1.16 h.39 
List Mar. V>75 6 row -15 -UT .25 .72 
Prepare ends Mar W55-75 .05 •°T. .08 .15 
Pre-irrigate Mar 1.50 1 ac-ft 8.89 2.55 11. UU 
Mulch seed bed Mar/Apr W55-75 Rotary mulchcr .25 .80 M 1.23 
Plant Apr W35-l»5 h rov planter • •19 10 lb seeds .56 1.83 •3? • ~l<- 2.71 
Systcnic insectic. Apr vith planter 5 lb thiir.et 1.35 1.35 
Dran off Apr V35-l»5 Sr.oochboard .25 -.37 .2*3 .80 
Prepare ends (6x) Kay-Aug W35-U5 .30 • 55 .51 1.07 
Irrigate (7x) Kay to 

Sep 1 
7.00 . 3?s ac-ft 31.11 11.90 HO.03 

Cultivate (9x) Apr-Jul W55-75 h rov 1.53 It .  3U 2.60 6.9'» 
Fertilize Apr vith cultivation 200 lb 16-20 ,2k 6.80 7.0U 
Fertilize Jun vith cultivation 150 lb urea .2k 5-1*0 5.6U 
Chemical weed Jul Rented sprayer .11 Karmex 2-90 .19 1.00 U.09 
control @0l.OO/acre 
Spray ditches as needed W35-U5 .10 Fuel oil, 

dalapon 

.17 • 57 .17 • 91 

Bum ditches as needed W35-J+5 

O
 
H
 • Butane .17 

CO 0
 .17 i .*»2 

Hand vcedir.R as needed Custom 12.00 12.00 
See next page for rest of Table. 

H 
ro 
c\ 



Table C5, Continued. 

Tine 
Operation of Machinery Innut Materials Costs 

Operation Pover Equi-orient Pours tfach Mtrl Labor Custoa Total 

Insecticide (7x) Jul/Sep Custom 18.61 7.70 26.31 
Defoliate Nov Custom Defoliant .90 2.50 3.^0 
Harvest-pick (2x) Wov/Dec SP 1.50 23.05 2.55 25.60 

-haul (lix) pick Cotton trailers 2.00 1.88 3.k0 5.23 

Overhead variable 
up 

13.53 

cost 
Noncalendar labor 1.76 2.99 2.99 
cost 

Subtotal 3.9-38 U3.58 78.UU 32.95 23.20 191.69 
Interest on 6.27 
operating capital 
Total variable 197.S6 
cost 

H ro —] 



Table C6. Calendar of Operations and Variable Cos";s per Acre for Producing Grain Sorghum, 

Farm Number Two, Pinal County, Arizona, 1970. 

Operation 
Tins 
of Materials 

Operation Vower Kcuip-.ont Hours Mach Ktri Labor Custom Total 

Disc (3x) Jm, 69 C60-80 U row off set lU' 

t-C
O

 

h. 51 1.U8 5.99 
Plow Jul, 69 W>75 3 bte 16" • 91 3.10 1.55 U.65 
Land plane Kay, 70 C60-80 10* x liO' .68 3.23 1.16 h.3? 
List May W>75 6 row .15 .^7 .26 .73 
Prepare ends May W35-^5 .05 .07 .08 • 15 
Pre-irrigate Kay 1.00 3/b ac-ft 6.67 1.70 8.37 
Mulch seed bed Jun W>75 6 row rotary 

inulchcr 
• 25 .80 .h3 1.23 

Plant Jun W35-^5 Cotton planter .19 10 lb seeds .56 .ho .32 1.28 
Drag off Jun W35-^5 Sraoochboard .25 .37 .^3 .80 
Prepare ends (3x) Jun/Sep W35-^5 .15 -27 .26 .53 
Irrigate (3x) __ Jun/Sep 2. CO' l?c ac-ft 11.11 3. ho 12».51 
Cultivate (3x) Jun/Sep W55-75 h row .69 I.08 1.17 3.15 
Fertilize Jun V'35-^5 Sidedress EH, .25 150 lb urea • 71 5-l»0 .J»3 6.51+ 
Spray ditches as needed W35-U5 .10 Fuel oil, 

dalapon 

.17 • 57 .17 .91 

Burn ditches as needed W35->»5 .10 Butane .17 

C
O

 0
 • .17 .1*2 

Harvest-combine Custom @$6.00/ac 6.00 6.00 

-haul Custoa 2$1.75/ton 1.57 1.57 
Overhead variable h.79 
cost 

IJoncalendar labor 

cost 
Subtotal 
Interest on 
operating capital 

Total variable 
cost 

.76 
d.hO 

1.30 
16.hi 2k.23 lh.31 7.57 

1.30 
67.31 
2.39 

69.70 



Table C7. Calendar of Operations and Variable Cos':;s per Acre for Producing Wheat, 

Farm Number Two, Pinal County, Arizona, 1970. 

Tine . » 
Operation of Machinery Input Materials Costs 

Operation Pover SauiTi-r.cnt Hours K&ch Ktrl Labor Custom Total 

Disc (3x) Koy/Jun C'5 0-30 h rov off set 1^' .87 51 1.1*8 5.99 
Plow Jun/Jul C6O-8O 3 btn 16" • 91 3.13 1-55 U.68 
Land plane Nov C60-80 10' x k0' .68 3.26 1.16 k.k2 
List Kov/Dec C60-80 6 ro v .15 • ^7 .26 .13 
Fertilize IJov/Dec Custom S$1.25 

per acre 
200 lb 16-20 6.80 1.25 8.05 

Plant ilov/Dec W35-U5 Drill .25 150 l*o seeds .90 9-37 .^3 10.70 
Prepare ends Dec W35-l»5 .05 .09 .08 .17 
Irrigate (7x) Dec 7.00 3h ac-ft 31.11 11.90 U3.01 
Spray ditches as needed 35-!»5 .10 .17 .57 .17 • 91 
Burn ditches as needed 35-^5 .10 .17 .08 .17 . U2 
Harvest-combine Custom @$6.00 per 

acre + $.10 if in 
excess of 3C00 lb 5 

7-00 7.00 

-haul Custora GSl.75/to:i 3-50 3.50 
Overhead variable 
cost 6.28 

Honcalendar labor 
cost 1.01 1.72 1.72 

Subtotal 11.12 12.70 ^7.93 18.92 11.75 97-53 
Interest on 
operating capital 3.34 
Total variable 

cost 100.91 

ro 
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Table Dl. Total Hours of Labor Available, Hours Used, the Corresponding Difference and the 
Temporary Labor, Farm Number Three, Pinal County, Arizona, 1970. 

Time 
Month Available Time Used by the Farm Difference Temporary 

In Hours Machinery Irrigation Total Labor 

January 699-00 83.26 2 DO.00 283.26 415.74 161.38 
February 883.00 152.71 625.37 778.08 104.92 559.04 
March 654.00 159-22 1*8.50 307.72 346.28 81.00 
April 1,OUT-00 419-99 148.50 568.49 824.79 — 

May 816.00 508.82 577.49 1,086.31 -270.31 112.00 
June 902.00 357.22 7?6.95 1,154.17 -252.17 316.00 
July 860.00 237.83 1,273.79 1,511.62 -651.62 314.00 
August 836.00 59.54 932.30 1,041.84 -205.84 128.00 

September 739-00 244.42 338.30 632.72 106.28 

October 780.00 39.24 39.34 740.66 
November 804.00 382.55 34.75 417.30 386.70 

December 1,026.00 610.73 33.75 644.48 381.52 957.00 

Total 10,046.00 3,255-53 5,209.80 8,465.33 1,580.67 2,628.42 

1 Include for noncalendar labor 10$ of the total calendar labor. 

Difference as % of total = 15-73%. 



Table D2. Total Work Hours, TotaL Hours Used and the Corresponding Difference for 

each Power Size by Mo:ith, Farm Number Three, Pinal County, Arizona, 1970. 

w 35-1+5 DBHP W> 75 + C 60--80D3HP ; 
Total Total Total Total 

Month Work Hours Differeice Work Hours Difference 
Hours Used Hours Used 

January 900 3U.00 866.03 5̂0 1*1.69 U08.31 

February 612 100.95 511.05 306 37.90 268.10 
March 1*32 87.90 3̂ .10 216 56.85 159.15 
April 828 109.80 718.20 hlk 1U7.8I 266.19 
May 900 11U.75 785.25 U50 223.61 226.39 
June 900 105.80 79̂ .23 U50 9̂ -75 355.25 
July 6U8 39.95 608.05 32U 53.06 270.9̂  
August 612 5̂ .13 557.87 306 306.00 
September 360 360.00 180 98.00 82.00 
October 86U 1.00 863.00 432 3U.76 397.2U 
November 756 83.38 672.62 378 265.30 112.70 
December 396 88.10 . 307.90 198 I167.ll 269.ll 

Total 8,208 819.76 7,388.2H U,10U 1,520.8U 2,583.16 

As % of 10.00 90.00 37.06 62.9b 
Total 

H u> ro 



Table D3. Cost of Power Consumed, Number of Day:- Pumps were Operated, Acre-feet Pumped, Acre-feet 

from SCIP, Total Acre-feet Applied tc: Crops and the Maximum Acre-feet that Could "be. 
Pumped if all Pumps were Operated at Full Capacity, Farm Number Three, 1970. 

JJur.ber of Acre-feet 
Month Cost of Days ?Ua*q3S Acre-feet Acre-feet Applied to Mc.xir.-jn Acre-feet 

Power were Operated Purged-'- Purged Crons that can be Purcoed 

January •VMM lit 353.82 _ 100.00 79^-55 
February 73. hQ l!+ 358.82 18.52 379•00 717-66 
March lU 358.82 67.50 79^.55 
April k, 180.25 ll+ 350.82 1,053-75 67.50 766.92 
J'ay 21 538.2h 262.25 *•* ' • r* cr (?'!. 55 
June 2,663.09 30 768.92 721.73 362.25 768.92 
July 3,223.19 31 791'. 55 812.U9 579-00 79^.55 
August 2,322.79 31 791'- 55 565.53 M6.50 79 ̂- 55 
September 2,368.57 lU 358.82 597.07 176.50 768.92 
October 2,353.39 — 602.06 79^.55 
November 1,000.00 — 252.08 16.87 768.92 
December — 16.87 79^.55 

Total 183 ^,690.36 b.6h3.23 2,2+77.25 9,355.19 

Total vater applied as % of total water available = 53.03/£. 

1 Based on: Acre-feet ^usroed = C.P.M. x Hours Pumped 
5*oI 

2 
Based on cost of power per acre-foot of vater for June through September. 

H 
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Table DU. Calendar of Operations and Variable Cos'is per Acre for Producing Alfalfa Hay, 

Farm Number Three, Pinal County, Arizona, 1970. 

'x'lme 
Operation of KncHtv"v>*V Trn^Jo Materials Costs 

(Establish Stand) Operation Pcver I^CUIP.TTEN- .tours Mach Mtrl Labor Custom Total 

Cut s Aug V30 2 rev S cutter .1*5 1. bj .70 2.17 

Disc Oct W>75 Off set 15' .26 2.16 .10 2.56 

Plov Oct W>75 h otm 16" .71 b.99 1.10 6.09 

Float Oct W>75 10' x hO' .06 .30 .09 .39 
Make borders Oct W30 ' Border disc .03 .12 .05 .17 

Plant Nov Custom 25 lbs seeds 12.50 13.50 

Irrigate (2x) Kov/Dec 2.00 1 ac-ft 10.97 3.10 lU. 07 
Fertilize Nov/Dec W30 Sidedress NK^ .29 20 lb NH, 1.03 .75 .1*5 2.28 
Clean ditches Jan W30 .10 .27 .16 -lt3 

Spray ditches May W30 .10 Fuel oil, 
dalancn 

.27 • 57 .16 1.00 

Burn ditche3 Jul W30 .10 Eutar.e .27 .08 .,16 • 51 
Insecticide May Custom @$2.00/ac 

It.10 
Parathion 2.00 2.00 

Subtotal It.10 10.66 2^.87 6.37 2.00 1*5.17 

\ est. stand 1.02 2.66 6.22 1.59 .50 11.29 
Production 
\ est. stand 1.02 2.66 6.22 1.59 -50 11.29 
Irrigate (5x) 
Cutting (5x) 
Raking (5x) 

Mar 
Swather 

5.00 
1.55 
1-55 

2% ac-ft 
6.1*6 
6.16 

2J.h2 7.75 
2.1*0 
2.1*0 

35-17 
8.86 
8.56 

Baling (5x) 
Road siding (5x) 

SP 2 wire bales • 75 
• 75 

6.1+7 
6.92 • 

1.16 
l.l6 

7.63 
8,08 

Cutting & baling Custom 13.81 13.81 

Overhead var. cost 
It'oncal. labor cost 1.06 1.65 

6.51 
1.65 

Subtotal 11.70 28.67 33.6k 18.11 lit. 31 IOI.56 
Int. on op. cap. 
Total var. cost 

2.18 
103.7^ 



Table D5. Calendar of Operations and Variable Cosl.s per Acre for Producing Short Staple Cotton, 
Farm Number Three, Pinal County, Arizor.a, 1970. 

Tine 
Operation of Machinery Input Materials Costs 

Operation Power Kquipnent Hours I'ach Mtrl Labor Custom Total 

Cut stalks Nov/Dec W30 2 row stalk • ̂5 i.vt .70 2.17 
cutter 

Disc Nov/Dec W>75 Off set 15' .26 2.16 . Uo 2.56 
Plow Hov/Dec W>75 U btra 16" .71 n.99 1.10 6.09 
Sub-soil IIov/Dec w>75 2 prone ripper ,k2 3.88 .65 4.53 
Land plane Dec W>75 10"' X >40' •  3b 2.22 .53 2.75 
Float Dec v.>75 10' x IfO* .06 .30 .0? .39 
List Jan/Feb W >75 row .21 1.02 .32 1.3U 
Fertilize Jan/Feb with Gidcdrcss HK, U0 lb UH3 .42 i.50 1.92 

list 
Prepare ends Feb W30 Scraper .05 .15 .08 .23 
Pro-irrigate Feb 1.50 1 ac-ft 10.97 2.32 13.29 
Mulch seed bed Mar/Apr W>75 Hotary nulcher 

if rov 
.25 1.29 • 39 1.68 

Plant Mar/Apr with t rov planter 10 lb seeds .30 2.00 2.30 
Mulch 

Drag off Mar/Apr W30 Wooden drap .25 .60 • 39 • 99 
Prepare ends (5x) Apr/Sep VJ30 Scraper .25 .75 > .39 l.lH 
Irrigate (6x) Apr/Gcp 6. co 3 ac-ft 32.91 9.30 2*2.21 
Cultivate (3x) May-Jul W>75 row .69 3.16 1.07 U.23 
Fertilise (2x) Apr/May W>75 Sidcdress KK^ • 53 160 lb KH, 2.19 6.00 .90 9-09 
Che-iic al veed May-Jun* W30 Sprayer 

• 1 5  
AKSA, trerlan .66 It.65 .23 5.5^ 

control (3x) & Karmex 
Chopping Jun-Jul Cus i#om 3.5^ 3-5^ 
Spray ditches as needed W30 .10 Fuel oil, .27 .57 .16 1.00 

dalanon 

See next page for rest of Table. 
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Table D5, Continued. 

Tir.e 
Operation of Machinery Input Materials Costs 

Operation Pover Kquipx.ent Hours Mach Mtrl Labor Custom Total 

Burn ditches as needed W30 .10 Butane .27 -08 .16 • 51 
Insecticide (6x) Last Jun Custom Insecticide lk.Ul 12.00 26.U1 

to Sep 
Defoliate IIov Custom U.65 U.65 
Harvest-picking & 

hauling Nov/Dec Custom U6.99 k6.9 9 
Overhead variable 13.17 
cost 

iioncalendar labor 1.23 1.92 1.92 
cost 

Subtotal 13.58 26.10- 73-09 21.10 67.18 200.6k 
Interest on 6.1U 
operating capital 

206.73 Total variable 206.73 
cost 

!-» 
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Table D6. Calendar of Operations and Variable Cos-; per Acre for Producing Long Staple Cotton, 

Farm Number Three, Pinal County, Arizona, 1970. 

'i'ir.e 
Operation of I-'achiricry Ir/out Materials Cost s 

Operation Power Equipment :Iours I-5ach Mtrl Labor Custon Total 

Cut stalks Nov/Dec W30 2 rov S cutter 1.^7 .70 2.17 
Disc Kov/Dec W>T5 Off set 15' .26 2.16 .U0 2.56 

Plcv Uov/Dec W>75 b btm 16" .71 b.99 1.10 6.09 
Suo-soil riov/Dcc W>75 2 prongs .h2 3-83 .65 It.53 

Land plane Dec W>75 10' x ^0* .3b 2.22 .53 2.75 
Float Doc W?75 10' x UoT .06 .30 .09 • 39 
List Jan/Feb W>75 rov .21 1.02 .32 1.3!+ 
Fertilize Jan/Feb vith Sidedress U0 lb HH3 .1»2 1.50 1.92 

list 
U0 lb HH3 

Prepare ends Feb W30 Scraper .05 • 15 . 08 .23 
Pre-irrigate Feb 1-50 1 ac-ft 10.97 2.32 13.29 
Mulch seed bed Kar/Apr W>T5 -25 1.29 • 39 1.6S 
Plant Mar/Apr vith 

Mulch 
row planter 10 lb seeds .30 2.00 2.30 

Drag off Mar/Apr V<30 Wooden drag .25 .60 .39 • 9 9 
Prepare ends (5x) Apr/3ep V/30 Scraper .25 .75 .39 l . lh 
Irrigate (5x) Apr/Sep 5.00 2% ac-ft 21.bZ 7.75 35-17 
Cult ivate (3x) May-Jul W?75 U rov cultivator .69 3.16 1.07 U. 23 
Fertilize (2x) Apr/Kay w»75 Sidedrcns IIM^ .53 160 lb UK, 

AM3A, treflan 
2.19 6.00 • 90 9.09 

Chemical weed t-iay-Jun W30 Sprayer .15 

160 lb UK, 
AM3A, treflan .66 b.62 .23 5.51 

control (3x) & Karr.ex 
Chopping Jun-Jul Custom 3.5^ 3-5^ 

Spray ditches as needed W30 Sprayer .10 Fuel oil, 

dalapon 

.27 • 57 .16 1.00 

Burn ditches as needed W30 .10 Butar.e .27 .08 .16 .51 

See next page for rest of Table. 
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Table D6, Continued. 

Operation 
Tine 
of 

Operation 
"•Machinery Int>ut Materials Costs Operation 

Tine 
of 

Operation Pover Sa-aif-cnt Hours 
Materials 

Kach Ktrl Labor C'list cm Total 

Insecticide (6x) Jun-Sep Custom Insecticide 111.1*1 12.00 26.U1 

Defoliate Custcn ii. 65 h.65 
Harvest-picking & 

hauling Custom 1+6.99 U6.99 
Overhead variable 12.19 
COS 

Kor.calendar labor 1.38 1.72 1.72 
cost 

Subtotal 12.50 26.10 67.57 19.35 67.18 192.39 
Interest on 5.83 
operating capital 

Total variable 198.22 
cost 

H 
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Table D7. Calendar of Operations and Variable Costs per Acre for Producing Safflower in 
Farm Number Three, Pinal County, Arizona, 1970* 

Time 
Operation of Machinery Innut Materials Costs 

Operation Pcver Knuirner.t Hours Ko.ch Mtrl Labor Cuotor. Total 

Disc 50? Sep 
Plow 50p Sep 

Float Doc 

Jul 3 o Dec 
Plant Jan/Feb 
Prepare ends (2x) Jan,Jun/Jul 
Irrigate (6x) Jan,Jun/Jul 
Cultivate (3x) Fcb-Tipr 
Fertilize Feb/Kar 
Spray ditches Jun 
Euro ditchcs (2x) Jul/Aug 
Clean ditches as needed 
Harvest-conbine 

-haul 
Overhead variable 
cost 
Koncalcndar labor 
cost 
Suo ̂oual 
Interest on opera
ting capital 
Total variable 
cost 

W > 75 Off set 15' 
W > 75 1+ btn 16" 
W > 75 10* x hQ' 
W > 75 1» row 
W 30 Drill 
W 30 Scraper 

W 30 'i row 
Custo:a2l.50/app 

w 30 
w 30 
w 30 

CustomSvlO/acre 
CustoinC;2.60/T 

.13 1.03 

.36 2.50 
.06 .30 
.21 1.02 
.23 25 rb seeds 1.32 
.10 .30 

6.00 3 ac-ft 

.72 2.83 
150 lb NHo 

.10 .27 

.20 .5'* 

.10 .27 

.82 
9-03 10.1+3 

.20 1.28 
• 56 3.06 
• 09 .39 
.32 1.31+ 

3.12 06 i+.eo 
.16 .l>6 

32.91 9-30 1+2.21 

1.12 3.95 
5.62 1.50 7.12 
• 57 .16 1.00 
.16 .31 1.01 

.16 .1+3 
10.00 10.00 

2.60 2.60 

6.05 

1.27 1.27 
1+2.33 H+.C1 l i+. io  86.97 

2.96 

89.93 
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Table El. Total Hours of Labor Available, Hours Used, the Corresponding Difference and 
the Temporary Labor in Farm Nurrioer Four, Pinal County, Arizona, 1970. 

Time n 
Month Available Time Used by the ! Farm Difference Temporary 

In Hours Machinery Irrigation Total Labor 

January 800.00 419.62 235.99 705.61 94.39 500.00 
February 602.00 74.67 535.41 660.08 -58.08 
March 1,3*12.00 222.05 895-83 1,117-88 224.12 16.00 
April 1,166.00 352.33 770.00 1,122.33 43.67 67.00 
May 1,012.00 254.07 255.41 509-48 502.52 196.00 
June l,l4l.00 346.51 310.42 656.93 484.07 123.00 
July l,l4l.00 337-00 856.68 1,193.68 -52.68 231.00 
August l,l4l.00 492.18 £56.68 1,348.86 -207.86 25.00 
September 1,016.00 341.88 675.84 1,017.72 -1.72 151.00 
October 1,282.00 217.14 407.00 624.14 657.86 541.00 
November 1,282.00 354.00 297.00 651.00 631.00 671.00 
December 1,1+37.00 687.39 647.00 1,534.39 -97.39 500.00 
Total 13,362.00 4,098.84 7,C43.26 11,142.10 2,219.90 3,021.00 

•*" Include for noncalendar labor 10% of total calender labor. 
Difference is 16.60% of total labor time available. 



Table E2. Total Work Hours, Total Hours Used and the Corresponding Difference for each Power 

Size by Month, Farm Number Four, Final County, Arizona, 1970. 

W 25--35 + 35--U5 DB"? •J 1*5-55 + 55-•75 DBKP w> 75 + C 80-100 D3K? 
Total Tctal • Total. Total Total Total 

Month Work Hours Difference Vor:; Hours Difference Work Hours Difference 
Hours Used Honrs Used Hours Used 

J anuary 1*50 30.56 1*19.1*1* 675 68.00 607.00 1*50.00 282.91 167.09 
February 231* 28.22 205.78 351 351.00 231*.  00 39-66 19l*. 31* 
I-'arch 1UU 30.00 llli. 00 216 171.86 1*1*. lU ll*lt .00 lit!*. CO 
April >HU 122.5!* 291-^6 6?:l 105.76 515-2U l i l l*.00 UlU.00 
Key 1+50 72.86 377-11* 675 66.10 606.90 1*50.00 1*50.00 
June 1*50 133.12 316.88 675 89.89 585.ll 1*50.00 1*50.00 
July 1*68 110.1*7 357-53 702 89.89 612.11 1*68.00 lluOO 1*51*.  00 
August 32b 2G.Uk 297-56 l;C6 — 1*66.00 32l*.00 329.00 -5.00 
September 30 6 2.Go 303. Ii0 1*59 181*. 00 275.00 306.00 32.20 273.60 
October 360 7.1*0 352.60 51(0 98.00 1*1*2.00 360.00 360.00 
November 360 360.00 5**0 123.52 1*16.1*8 360.00 66.10 293.90 
Dece-ber 216 11U.00 102.00 171.50 152.50 216.00 % 75.00 l'*l. 00 

Total It, 176 678.21 3,1*97-79 ' 6,26k 1,168.52 5,095-1*8 1*, 176.00 838.87 3,337.13 

As % of 16.2k 83.76 18.65 81.35 20.09 79.91 
Total 

H 
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Table E3. Cost of Power Consumed, Acre-feet Punned, Acre-feet from SCIP, Total Acre-feet Applied 
to Crops and the Maximum Acre-feet tiat Could be Pumped if all Pumps were Operated 
Continuously at Full Capacity, Farm 'lumber Four, 1970. 

i-'cnth Cost of 
Pcver 

Acre-fc'et 
Purged"'-

Acr^-feet 
f}-CTl SCI? 

Acre-feet 
Atrolied to Croo 

Maxicun Acre-feet 
that can be Fur.pcd 

January 1,136.72 193.00 139-00 791+. 50 
February 862.81 lh6.2k 289.90 717.60 
March 1,1(1(8.93 21(5-58 1(66.50 79^.50 
Awril — 366.00 768.92 
May 3,1^1.29 532.1(2 132.10 79^.50 
June 1,580.1(0 3'tl-56 166.10 768.92 
July ItCU.ltO 79^-50 
August 2,216.93 1(79-13 hGb.Uo 791*-50 
September U,250.01+ 913.53 332.20 763.92 
October 1,780.60 386.56 . 213.00 79^.50 
November — 11(6.00 768.92 
December 1,021.1(0 220.7k 396.00 79^.50 

Total 17,1^9.12 3,1(63-76 1,COO.00 3,575.60 9,35^.78 

Total water applied as % of total water available = SO.lOJt. 

1 Based on: Cost of Power per Acre-foot = (1-02U)(pe) 

•e-
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Table Ek. Calendar of Operations and Variable Costs per Acre for Producing Alfalfa Kay, 
Farm Number Four, Pinal County, Arizona, 1970. 

Operation-

(establish stand 
for 5 years) 

Ii.T.0 
of 

Operation Pover 
Machinery Input 

liouir-ent Hours 
Materials Mach f'trl 

Costs 
LatorS Custoni 
S2.00 

Total 

Establish stand 
Sub soil (2x) Jul V 100 3 prongs 2k" .70 U.19 1.2»0 5-59 
Disc (2x) Aug&Sep W 100 Off set 13* • 50 2.52 1.00 3.52 
Land plane Sep W 100 12' x t5' .30 1.M5 .60 2.03 
Float Sep W 100 it' x ItO' .06 .20 .12 .32 
?-V-:e borders Sep W 35 Borcerdisc .03 .08 • C6 .lU 
Fertilize Scp/Oct w 35 Broadcast .15 250 lb 16-20 3.50 .30 9.3k 
Plant Oct W 35 Broadco.st .12 25-0 lbs seeds .2k 12.50 .2k 12.93 
Ditch work Oct W 35 .20 • 36 .65 .h0 l.ia 
Irrigate (l»x) Oct/Jan 3-50 2 ac-ft 16.92 7-00 23.92 

Fertilize Oct 100 lb phos
phoric acid 1*.22 k.22 

Insecticide 
Total 5.56 9.^1 ̂ 2.79 11.12 63.52 

Production 
Establish stand 
(1/5:0 1.11 1.92 8.56 2.22 12.70 
Ditch vork .20 .36 .1<0 .76 

Irrigate (8x) 12.00 8 ac-ft 67.68 2U.00 91.68 

Harvest-cuttrake 
20.1*3 (Tx) U.3fc 11-75 8.68 20.1*3 

-baling (7x) 1.05 6.01 . 2.10 8.11 

-roadsiaing 1.05 
_ 

6.1; 3 2.10 8-53 

See next page for rest of Table. 
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Table EU, Continued. 

Operation Time Co si 
(establish stand of Machinery Input Materials Kach Ktrl LafcorS Custom Total 
for 5 years) Operation Power Eauipir-crvt Hours v2.00 

Overhead variable 
cost 11.91 

Nonealendar labor 
cost 1.98 - 3-95 3.95 

Subtotal 21.73 26.1*7 fb .2h 1*1723 158.07 
Interest on opera
ting capital k.SU 
Total variable 
cost 162.91 

l-» 
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Table E5- Calendar of Operations and Variable Co;;ts per Acre for Producing Barley, 
Farm Number Four, Pinal County, Arizor.a, 1970. 

Operation 
Tine 
of 

Ooeration 
Machinery InT>ut Materials Cost s Operation 

Tine 
of 

Ooeration Pover K^uipir.cnt, lours 
Materials 

Kach Mtrl Labor Cu stoa Total 

Disc Dec W100 Off set 13 -25 1.26 • 50 1.76 

Chisel Dec WTO Renovator .23 • 90 .56 1.U6 

Make borders Dec W70 Border disc .03 .08 .06 .lU 

Fertilize Dec W35 Sidcdress dry .15 250 lb 16-20 • 5>+ 8.50 .30 9.31* 

6 row 

Plant Dec W35 Drill 12' .23 125 lb seeds -8U 5.62 .h6 6.92 
Irrigate (5x) Dec U.OO 2 ac-ft 16.92 8.00 2k.92 
Fertilize Jcn/Feb W35 Sidedress • 15 100 lb Urea .5^ 3.60 .30 k.kk 
Spray ditches as needed W35 .10 Fuel oil, .18 .57 .20 • 95 

dalapon 
>6 Burn ditches as needed W35 .10 

CO H
 • O

 
C

O
 

.20 >6 
Insecticide Custom 10 G. Thinet u. 50 50 
Harvest-cor.bine SP Combine lk' .!*5 5.01 .90 5-91 

-haul 1.00 .87 2.00 2.87 
Overhead variable 5.03 
cost 

Kor.caler.dar labor .67 1.35 1.35 
cost 

Subtotal 7-Ul 10.2*0 5U.67 1U.83 k.  50 70.05 
Interest on 
operating capital 2.U6 
Total variable 72.51 
cost 



Table E6. Calendar of Operations and Variable Costs per Acre for Producing Hybrid Barley, 
Farm Number Four, Pinal County, Arizona., 1970. 

Operation 
Tine 
of 

Operation 
Hacnincry Input Materials . .Costs Operation 

Tine 
of 

Operation Power EnuiT~ent Hours 
Materials 

Mach Ktrl Labor Custom Total 

Disc Dcc wioo Off set 13' .25 1.26 • 50 1.76 

Chisel Dec WTO Kenovator .28 • 90 .56 1.U6 
Make borders Dec WTO Border disc .03 .08 . 06 . lb  
Fertilize Dec W35 Sidedrcss dry .15 250 lb 16-20 .5^ 8.50 .30 9-3b 

6 ro"/" 
Plant Dec W35 Drill 12' .23 125 lb seeds .8U 25.00 .h6 26.30 
Irrigate (5x) Dec U.00 2 ac-ft 16.92 8.00 2b.92 
Fertilise Jan/Feb W35 Sidedress .15 100 lb Urea • 5^ 3.60 .30 h.bb 
Spray ditches as need W35 .10 Fuel oil, .18 • 5T .20 .95 

dalapon 
Burn ditches as need W35 

O
 
H
 • H

 
CO
 CO 0

 • ro
 
0
 

.2.6 

Insecticide Custom 10 G. Thimct U.50 U.50 
Harvest-combine SP Combine lU' •  b$ 5.01 .90 5-91 

-haul 1.00 -8T 2.00 2.87 
Overhead variable 5-03 
cost) 

Konealendar labor .67 1.35 1.35 
cost 

Subtotal 7.  hi  

o
 • 

o
 
H
 5^.67 iu.83 Ji.50 89.1*3 

Interest on 3.23 
operating capital 

92.66 Total variable 92.66 



Table E7- Calendar of Operations and Varia'ble Costs per Acre for Producing Short Staple 
Cotton, Farm Number Four, Pinal County, Arizona, 1970. 

Tine 
Operation of 

Operation 
Machinery In'n-j.t Materials Costs Operation of 

Operation Pover r/niinr.cnt Hours 
Materials 

Kach Mtrl Labor Custom Total 

Cut stalks Kcv K6O U row S cutter .21 .62 .1;2 l.oU 
Disc II ov W80 Off set 13' -25 1.26 • 50 1.76 
Plow •Jan W100 U btm l6:t • 71 3.32 1.U2 U.7U 

V100 
Land plane Jan V100 12' x 1+5' .30 1.U3 .60 2.08 
Float Jan VI CO .06 .20 .12 .32 
List and Feb wioo .15 • 50 .30 .80 
Systemic insecticide 10 lb 10 G .16 2.70 2.86 

Thibet 
Fertilize Feb •with Sidedress inject 125 lb 16-20 .16 h.25  &.1H 

Prepare ends Feb 
J.XS 
W35 .05 •

 
o
 

Co
 

.10 .18 
Pre-irrigate Feb/Mar 1.50 1 ac-ft 8.U0 3.00 11.U6 
Mulch seed bed(2x) Mar W70 Rotary mulcher • 50 1.72 1-. 00 2.72 
Plant Kar/Apr W70 6 row • 19 12 lbs seed .60 2.70 .38 3.68 
Replant Mar/Apr W70 6 rov .06 U lbs seed .20 .90 .12 1.22 
Drag off Apr W35 Sr.occhboard .25 . Uo • 50 • 90 
Prepare ends (ltx) Apr-Aug W35 .20 .32 .1)0 .72 
Irrigate (ox) Apr-Sep 15 6.00 3 ac-ft 25.38 12.00 37.33 
Cultivate (7x) Apr-Jul V70 6 row 1.11 3.36 2.22 5-58 
Fertilize May/Jun W35 Sidedress .29 150 lb UK, • 7U 5.U0 • 58 6.72 
Spot fertilize July 50 lb Uran 1.80 1.80 
Chemical veed July W35 Sprayer 21' .23 If lb Caprol .76 5.00 .1+6 6.22 
control 

See next page for rest of Table. 
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Table E7, Continued. 

Operation 
Tine 
of 

Operation 
Machinery In-nut Materials Costs Operation 

Tine 
of 

Operation Paver Knu.i "orient : lours 
Materials 

iMach Mtrl Labor Custom Total 

Weeding Jun,Jul,Aug Custom 17-09 17.09 
Spray ditches (2x) as needed W35 .20 Fuel oil, .36 .57 .1»0 1.33 

dalapon 
Burn ditches (2x) as needed W35 .20 Butane .36 .16 .k0 .92 
Insecticide (l3x) Custom @$2.65 3U.U5 3U.U5 
Defoliate 11 ov Custom @$U.65/ac Defoliant U.65 k.65 
Harvest-pick (2x) Hov/Dec SP 2 rov 1.50 2k.  hj  3.00 27.U7 

-haul (hx) Nov/Dec Pick Cotton trailers 2.00 2.00 J}. 00 6.00 

Overhead variable 
up 

cost 
Hcncalendar labor 
cost 

Subtotal 
Interest on 
operating capital 

Total variable 
cost 

1.60 
17.56 1*3.07 58.32 

13.02 

3.19 3-19 
35-H 56.19 20U.71 

6.89 

211.60 

I-1 
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Table E8. Calendar of Operations and Variable Cos-is per Acre for Producing E.L.S. Cotton, 
Farm Number Four, Pinal County, Arizona, 1970. 

Tir.e 
• 

Operation of Machinery In^ut Materials Costs 
Operation Power Enu'iT)~ent Hours Mach Mtrl Labor Custom Total 

Cut stalks Nov WoO U row S cutter .21 .62 .1)2 1.0U 
Disc Hov WoO Off set 13' • 25 1.26 • 50 1.76 
Plow Jen W100 

W100 
U btni 16" .71 3.32 1.U2 U.TU 

Land plane J an VI00 12' x h5' .30 l.UQ .60 2.08 
Float Jan V.'lOO .06 .20 .12 .32 
List and Feb W100 • 15 .50 .30 .80 
Systemic insecticide 10 lb 10 0 .16 2.70 2.86 

Thimet 
Fertilize Feb vith 

list 
Sidedress inject 125 lb 16-20 .16 U.25 k.Ul  

Prepare ends Feb W35 .05 .08 .10 .18 
Pre-irrigate Feb/Mar 1.50 1 ac-ft B.kO 3.00 ll.US 
Mulch seed bed (2x) Kar W70 Rotary mulcher .50 1.72 1.00 2.72 
Plant Mar/Apr V70 6 row .19 12 lbs seed .60 2.70 . 33 3.68 
Replant Kar/Apr WTO 6 row . Co lbs seed .20 .90 .12 1.22 
Drag off Apr v.T35 Sir.oo chboard .25 .Uo • 50 .90 
Frepare ends (Ux) Apr-Aug W35 .20 .32 .bQ .72 
Irrigate (6x) Apr-Sep 15 6.00 3 ac-ft 25.38 12.00 37.38 
Cultivate (7x) Apr-Jul W70 6 row 1.11 3.36 2.22 5.58 
Fertilize May/Jun W35 Sidedress .29 150 lb NH3 .7fc 5.^0 .58 6.72 
Chenical weed July W35 Sprayer 21' .23 U lb caprol • 76 5.00 .1>6 6.22 
control 

Spot fertilise July 50 lb Uran 1.80 1.80 
Weeding ,Jun,Jul,Aug Custoia 17.09 17.09 
Spray ditches (2x) as needed W35 .20 Fuel oil, 

DalaTJon 
.36 • 57 .U0 1.33 

See next page for rest of Table. 
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Table E8, Continued. 

Operation 
Tine 
of 

Operation 
Machinery Ir/out Materials Costs Operation 

Tine 
of 

Operation Pover Eauiwsent Hours 
Materials 

Mach i-'trl Labor Custom Total 

Bum ditches (2x) as need W35 .20 Butane .36 .16 .1»0 -92 
Insecticide (I3x) Custon @$2.65 3U.U5 3U.!>5 
Defoliate Nov Custom 65/ac Defoliant h.65 H. 65 
Harvest-pick (2x) Kov/Dec SP 2 row- 1.50 2b.  kj  3.00 27.J»7 

-haul (Ux) Kov/Dec Pick Cotton trailers 2.00 r  2.00 k.OO 6.00 
up 

Overhead variable 
cost 
Honcolendar labor 
cost 

Subtotal 
Interest on 
operating capital 

Total variable 
cost 

1.60 

17.56 

3.19 

13.02 

3.19 

1*3.07 58.32 35.11 56.19 20k .71 
6.89 

211.60 
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Table E9« Calendar of Operations and Variable Cos'.s per Acre of Producing Sugar Beets, 
Farm Number Four, Pinal County, Arizonru 1970. 

xi-e Costs 
Operation of Kachinery Inr>ut Materials Kach Ktrl I.atorS Custon Total 

Operation Povcr Ecilit3:r;ent Hours $2.00 

rise (2x) Aug W 100 Off set 13' • 50 2.52 1.00 3.52 
Flov Aug V 100 It btn 16" • 71 3-32 1.1)2 U.7U 
Land plane Aug W 100 12* x ky .30 1.U8 .60 2.03 
Float Aug W 100 lU * x J»0' .06 .20 .12 .32 
List and Aug/Sep V 100 6 rov .15 • 50 .30 .60 
Systematic insec
ticide Aug/Sep vith 10 G thinet 2.70 2.70 
and Fertilize Aug/Sep list Sidedress 125 lb 16-20 

150 i-ni3 
.16 9-65 9.81 

Flood-irrigate Jul/Aug 1.00 1 ac-ft 8.1t6 2.00 IO.MJ 
Plant Sop W 70 Eeet planter 

8 rov h bed 
.37 k its seed 2.00 t.oo • Jk 6.7k 

Prepare ends (5x) Sep W 35 • 25 .1»0 *50 • 90 
Irrigate (l6x) Sep-Feb 8.00 If ac-ft 33.8U 16.00 1»9.8U 
Cultivate (Sx) Sep-Jan W 60 8 rov 1.25 3.78 2.50 6.28 
Fertilize Oct W 70 Sidedress .15 • 51* 5. Uo .30 6.2k 
Fertilize Feb 50 lb Uran 1.80 1.80 
Spray ditches as needed W 35 .10 .18 • 57 .20 • 95 
Burn ditches as needed W 35 .10 .18 .08 .20 .k6 
Weeding Custom — 10.00 
Insecticide ('fx) Custom at $1.75 

/ac/app 
111 .1+0 

Chopping tops Custorr. .fc5 
Harvest-digging Custom 16.00 

-hauling Custon£$1.75 
t)er ton 

17.50 

See next page for rest of Table. 
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Table E9, Continued. 

Time Costs 
Operation of Kachincry In-nut Materials Kach *'.trl LaborS Custom Total Operation 

Oneration Power Kcuirs-cnt I ours $?.00 

Overhead variable 
cost 13.22 

Noncaler.dar labor 

cost 1.29 2.59 2.59 
Subtotal ji;.23 15-26 66.50 28. U? 181.80 
Interest on opera
ting capital 5.9^ 
Total variable 
cost 187.7^ 
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Table E10. Calendar of Operations and Variable Costs per Acre for Producing Wheat, 
Farm Number Four, Pinal County, Arizoia, 1970. 

Tine Costs 

Operation 
of 

Operation Pover 
achir.cry Innut 

Enuir>~ent Hours 
Materials Mach Mtrl Labor 

@2.00 
Custom Total 

Disc Dec W100 Off set 13' .25 3.26 • 50 1.76 
Chisel Dec WTO 3 prongs 2h" .35 2.10 .70 2.80 
Kake borders Dec W75 Border disc .03 .08 .06 . Ik  
Fertilize Dec W35 Siacdress dry .15 250 lb 16-20 .5h 8.50 .30 9-3k 
Plant Dec W35 Drill .23 125 lb seeds .Qk 6.00 .16 7.30 
Irrigate (6x) Dec/Apr 5.00 2~-$ ac-ft 21.15 10.00 31.15 
Fertilize Jan/Feb W35 Sidedress dry .15 100 lb Urea • 5U 3-60 .30 lt.UU 
Spray ditches as needed W35 .10 .18 .57 .20 .95 
Bum ditches as needed W35 .10 .18 .08 .20 .1*6 
Insecticide Custom Thirnet U.50 It.50 
Defoliate 
Karvest-conibine SP Combine it' • '*5 5-01 • 90 5.91 

-haul 1.00 .87 2.00 2.87 
Overhead variable 5.63 

COS i* 

Noncalendar labor .78 1.56 1.56 
cost 

Subtotal 8.59 11.60 39.90 17.18 U.50 78.81 
Interest on 2.80 
operating capital 
Total variable A •• 8l.6l 
cost 

1—' 
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155 



Table Fl. Total. Hours of Labor Available, lours Used, the Corresponding Difference and the 
Temporary Labor in Farm Number Five, Pinal County, Arizona, 1970. 

Month 
Time 

Available 
In Hours 

Time 
Machinery 

Used bv the Farm̂  
Irrigation Total 

Difference Temporary 
Labor 

January 1,510.00 1,01*0.77 863.50 l,90l*.26 -39̂ .26 2l*l*.00 
February 1,510.00 122.92 1,952.50 2,075.1*2 -565.1*2 1*1*7.00 
March 1,761.00 1*1*1*.18 1,986.38 2,1*35.18 -671*. 18 261.00 
April 1,761.00 608.85 2,1*20.00 3,028.85 -1,267.85 290.00 
.May 1,761.00 1*77.78 1,688.50 2,166.28 -1*05.28 352.00 
June 2,078.00 596.91 2,287.00 2,983.93 -905.93 619.00 
July 2,066.00 ll*9.87 2,201*.6l 2,1*51*.U8 -388.1*8 1,31*1.00 
August 1,996.00 61.98 2,183.50 2,21*5.1*9 -21*9.1*9 860.00 
September 1,510.00 e.ii* 517.12 925.26 581*. 7I1 111.00 
October 1,510.00 16.00 1)15-25 1*31.75 1,078.25 111.00 
November 1,510.00 581*.1*3 1)15.25 999.68 510.32 311.00 
December 1,510.00 1,297-00 1,C77.50 2,37̂ .50 -861*. 50 1*1*3.00 

Total 20,1*83.00 5,1*08.83 18,611.11 2l*,025.08 -3,5lf2.o8 5,958.00 

Include for noncalendar labor 10% of total calendar labor. 
Difference as % of total is - l j .29%. 

H 
vn c\ 



Table F2. Total Work Hours, Total. Hours Used and the Corresponding Difference for 
each Power Size by Konth, Farm Number Five, Pinal County, Arizona, 1970. 

W 55-75 DBHP W >75 + C 80--100 DBHP 
Total Total Total Total 

Month Work Hours Difference Work Hours Difference 
Hours Used Hours Used 

January 1*50 85.25 361*. 75 900 860.90 39.10 
February 23̂  16.00 218.03 1*68 95-75 372.25 
March 1UU 91.50 52.53 288 312.30 -2U.30 
April UlU 261+.50 11*9.53 828 289.00 539-00 
May 1*50 226.35 223.6? 900 208.00 692.00 
June 1*50 136.25 313.75 900 1*06.1*0 1*93.60 
July 1*68 135.25 332.75 936 936.00 
August 32l* 31.75 292.25 61*8 2k.  60 623.1*0 
September 306 306.00 612 7.1*0 6ol*.6o 
October 360 360.00 720 15.00 705.00 
November 360 360.00 720 531.30 188.70 
December 216 85.50 130.50 1*32 1,093.60 -661.60 

Total h,n6 1,072.35 3,103.65 8,352 3,81*1*.25 1*,507.75 

As % of 25.68 7l*.22 1*6.03 53.97 
Total 

VI 



Table F3. Cost of Power, Number of Days Pumps were Operated, Acre-feet Pumped, Acre-feet from SCIP, 
Total Acre-feet.Applied to Crops and the Maximum Acre-feet that could be Pumped if all 
Pumps were Operated Continuously at ?ull Capacity, Farm Number Five, 1970. 

Mirr.ce r of Days Acre-fee t Acre-fept Acre-feet Acre-fcet Kaxir.vur. Acre-
Month Cost of PUT.DG vere Cpe.r. Pur.p3<".~ Purred^ from SCIP Applied feet that con 

Pover 3,!'S--5 1,2,6~,7C":8 (1st nei h od) (2nd method) to Crons be -nursed 

January - 31 20 1,007.10 - U6S.00 1,3^2.51 
February y8,20U.00 28 18 . 907.6!') ^•2,637.9^ 1,728.50 1,212.59 
March 31 20 1,007.10 _ 706.00 l,3!f2.51 
April 3,5^7.^ 30 30 1,299-21 1,1^0.65 1,1*90.00 1,299.21 
May ^,131-92 31 31 l ,2h2.9'J 1,328.59 1,033.90 1,31*2.51 
June 1»,221.57 30 30 1,299-21 1,357.1*2 1,419.90 1.299.21 
July 2*,OU3.53 31 31 l,3li2.95 1,300.17 1,27^.70 1,31*2.51 
August 3,157.12 31 31 1,3^2.9? 1,015.15 1,199.80 l,3';2.5l 
September 15 — 197-57 U09- SO 1,299-21 
October 5,621,96 — — 1,807.70 1(2.^0 1,3^2.51 
Kover.ber — — — 1*2. 1I0 1,299-21 
December 581.23 31 20 1,007.10 186.89 '<57-00 1,3U2.51 

Total 33,508.77 289 231 10,753.82 10,771*. 51 1,723.00 10,19U.1}0 15,807.00 

Total vater applied as % of total vater available = 81.62$. 
-*• Based on: Acre-feet purroea = (G.P.M.) (Hours of Him) 

5̂ 31 
Based on: cost of power per acre-foot of vater for May through July at full capacity. 
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Table FU. Calendar of Operations and Variable Costs per Acre for Producing Alfalfa Hay, Farm 
Number Five, Pinal County, Arizona, 19"0. 

Operation 
Tine 
of 

Operation Pover 
Machinery In-out 

Ecuirr.er.t F rars 
Materials I'ach Mtrl 

Costs 
Labor 
"2.11 

Custom Total 

Disc Aug W100 Off s'et 16' .26 1.18 • 55 1.73 
Flov Aug V7130 1* btm 16" • 71 2.72 1.1*9 U.21 
Lend plane (2x) Sep C100 12' x 1*0' •  .3k 1.1*1 1.15 2.56 
I-'.oke border Sep v:8? 3order disc .03 .06 .06 .12 
Fertilize Oct V85 Dry broadcast .12 200 lb .11-1*8 .25 8.00 .25 8.50 
Disc Oct W100 Off set 16' .26 1.18 .55 1.73 
Mulch seed bed Oct W100 Rotary nulcher .25 .70 • 52 1.22 
Plant Oct V85 Broad cast .12 25 lbs seed .25 12.50 • 25 13-00 
Irrigate (3x) Oct 2.00 1 2/3 ac-ft 8.73 k.22 12.95 
Spray ditches (2x) Kay/Jul W50 .20 Fuel oil, .29 .57 . li 2 1.28 

dalapon 
Burn ditches Dec/Jan W50 .10 Butane .15 

CO O
 .21 .1*1* 

Refill ditches Sep/Oct W50 .10 -15 .21 .36 
Total + .57 Q.3k 29.88 9.83 U8.10 

Production 
Establish stand l.lU 2.08 7.^7 2.1*7 12.02 

(he) 
Fertilize Jan W85 .12 150 lb 11-1*8 .25 6.00 .25 6.50 
Irrigate (l2x) once a 11.00 ac-ft M;. 52' 25.32 • 69.81* 

month 
ac-ft 

Overhead variable 7.31* 
COo u 

Koncalendar labor 1.33 2.80 2.80 
cost 

Suototal 14.59 2.33 57-57 30.81; 97.1*8 
Interest on 3.91* 

operating capital 
101. Is2 Total variable cost 101. Is2 

M 
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Table F5. Calendar of Operations and Variable Cost per Acre for Producing Barley, 
Farm Number Five, Pinal County, Arizen?-., 1970. 

Time 
Operation of Machinery Invut Materials Costs Operation 

Operation Fovcr Kcuin~cnt He urs "•'rich Ktrl Labor Custom Total 

Cut stalks 30% Nov W85 Stalk cutter .11 -25 .22 • '*7 
Disc Kov W100 Off set 16' .26 l.lo .55 1.73 
Plow Uov/Dee W130 1+ btn 16" .71 2.72 1.1*9 U.21 
Land plane Eec W100 12' x hO' •29 1.21 .61 1.82 
List and plant Kov 20 -

Dec 22 
W9 5 6 row .15 23 lb seeds • 59: 1.U9 • 31 2.39 

Fertilize Kov 20 -
Dec 22 

vith 
list 

Sidedress dry 125 lb 11-1*8 .18 5.00 5.18 

Prepare ends 
Irrigate (6x) 

Dec 
Dec/Apr 

W50 Scraper 

O
 O
 

O
 

3h ac-ft 
.06 

18.3U 
.10 

12.66 
.16 

31.00 
Fertilize Dec 100 lb KH3 

water ran 
3.50 3.50 100 lb KH3 

water ran 
Spray ditches as needed W50 .10 Fuel oil, 

dalapon 
.15 .57 .21 • 93 

Burn ditches as needed W50 .10 Butane .15 .08 .21 .hk 
Refill ditches as needed' W50 .10 .15 .21 .36 
Harvest-coribine Custom 6.00 6.00 

-haul Custon 2.93 2.93 
Overhead variable 2.5k 

cost 
1.66 1.66 Honcalendar labor .79 1.66 1.66 

cost 
Subtotal 8.66 6.61; 28.98 18.22 8.93 65.32 

Interest on 2.2 6 

operating capital 
Total variable 67.58 

cost 

H O, 



Table F6. Calendar of Operations and Variable Costs per Acre for Producing Short Staple Cotton, 
Farm Number Five, Pinal County, Arizora, 1970. 

Tine 
Operation of Machinery Inr>ut Materials Costs 

Operation Fover Eo'iinr-cnt Hours Mach Mtrl Labor Custon Total 

Cut stalks 32% Dec WT5 Stalk cutter .07 .17 .lU .31 

Disc Dec W100 Off set 16' .26 1.18 .55 1.73 
Plow Dec VI130 5 btn 16" • 63 2.02 1.32 k. lb 
Land plane Jan V7100 12' x 6C .2? 1.21 .61 1.82 
List Jen W95 6 row .15 3A lb treflan 

1.5 lb Caparol 
• Ul .31 .72 

on 75 ac, .8 lb 
Karnex on 550 

Herbicide Jan vith 
list 

.13 6.10 6.23 

Prepare ends Feb Wo 5 • 05 .06 .10 .16 
Fre-irrieate Feb 2.00 lh ac-ft 7.86 k.22 12.05 
Mulch seed bed Mar W?3 Rotary rculcher .25 -70 .52 1.22 
Plant Mar V'85 6 row pisnter .19 11 lb seeds .1+9 1.1*3 *.U0 2.32 
Dras off Apr W50 Sir.oochboard -25 • 33 • 55 .88 
r'jrrov out Apr V8? .15 .Ifl • 31 .72 
Prepare ends (5x) Apr/May V?50 .25 .33 .52 .8? 

Irrigate (lOx) Apr-Sep 10.00 6 ac-ft 31.Uk 21.10 52.5* 
Cultivate (3x) Kay-Jun W9 5 6 row .69 1.72 1.1*5 3.17 
Fertilise (2x) Apr./Jun C8C-100 Sidedress NH^ 

Cuoton $6-50 per 
acre on 105 ac 

.50 180 lb HH, 1.37 6.30 1.05 8.72 

Hand weeding 

Sidedress NH^ 

Cuoton $6-50 per 
acre on 105 ac 1.07 1.07 

Hand directed on 
Johnson Grass .02 -05 ' .15 .ou .2k 
Spray ditches (3x) Msy-Jul .30 Fuel oil, 

dalapon 

.kk .57 .63 1.6h 

Burn ditches Dec/Jen .10 Butane .15 .08 .21 .kk 
Make head 
ditches 50% 

Refill ditches 
Vs miles 

Dec 

Sep/Oct .10 .15 .21 .36 
See next pace for rest of TAble. 

H 
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Table F6, Continued. 

Operation 
'line 
of 

Operation 
Machinery Input Materials Costs Operation 

'line 
of 

Operation Power Enui-reaent Hours Kach Ktrl Labor Custom Total 

Insecticide SP Sprayer .15 1 gal. cygon .36 .77 .31 l .hh 
_ per 25 acres 

Insecticide (llx) Jul-Sep Custom 23.10 23.10 
Defoliate Set)-Oct Custom U.65 U.65 
Harvest-pick 2 Sep-Dec 2 row 1.50 20.06 3.16 23.22 
Ground cotton Custom @$1.5U -08 1.00 .17 1.5U 2.71 

-haul 2.00 1.6U k.22 5.86 
Overhead variable 7.UU 

CO o 0 

Koncalendar labor 2.00 '  h .22 h.22 
cost 

Subtotal 23.59 35-18 5U.70 b6.32 30.36 17U.00 
Interest on 5.70 
operating capital 
Total variable 179.70 
cost 

CK 
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Table F7. Calendar of Operations and Variable Costs per Acre for Producing Maize (Milo), 
Farm Number Five, Pinal County, Arizona, 1970. 

Machinery Inwit Materials Cos 

Operation Pover Ecuirsnent Hours Mach Mtrl Labor Custoa Total 

Cut stalks Jan w85 Stalk cutter .21 • 51 .hk .95 

Disc Jan V100 Off set 16' .26 1.18 -55 1.73 

Plov Jan T.-:i30 5 btn 16" • 63 2.82 1.32 b. lk 

Lcnd plane Jan WlOO 12' x liO' .3b 1.21 -72 1.93 

List Jan V("95 6 row .15 .Ul .31 .72 

Fertilize Jan vith 
T - ~ +• 

Sidedress 100 lb HH3 .13 3.50 3.63 

Prepare ends Jan 
livt 
V50 Scraper .05 •

 
O
 

c\
 

.10 .16 
Prc-irrigate Feb 

Scraper 
1.50 1 ac-ft 5.2k 3.16 8.1*0 

Mulch seed bed Mar V<95 Rotary mulcher .25 .70 • 52 1.22 

Plant Mar W85 Drill 12' .22 7% lb seeds .77 .26 .1»6 1-1+9 

Drag off Mar W50 Snoochboard • 25 • 33 .52 .85 

Prepare ends (3x) Mar-May W50 Scraper .15 -20 .31 .51 

Irrigate Apr-Jul 6.00 U ac-ft 20.96 12.66 33.62 
Cultivate (2x) Apr/May W95 6 ro*r • 55 1.37 1.16 2.53 
Fertilise Apr V85 Sidedress inject .20 100 lb KK3 .60 3-50 .1»2 k.52 
Chemical veed 

k.bo control May W50 Sprayer 3btm boon .23 Herbicide . 92 3. CO .bS k.bo 
Spray ditches (3x) May-Jul W50 .30 Fuel oil, .l»u .57 .63 1.6V 

dalapon 
Burn ditches Dec/Jan W50 .10 .15 

CO 0
 .21 .kk 

Eefill ditches 
k% railes -10 .15 .21 . 36 

Ilarvcct-cor.bine 
Overhead var. cost 
Ncncal. labor cost 
Subtotal 
Int. on op. cap. 
Total var. cost 

Custom @$7-00 7.00 

1.15 
12̂ T 

2.1*2 
11.95 37.11 26.60 7-00 

7.00 
3- 32 
2. h2 
85.93 
3.16 
89.1k' 

c\ 
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Table F8. Calendar of Operations and Variable Costs per Acre for Producing Safflower, 

Farm Number Five, Pinal County, Arizona, 1970. 

Tine 
Operation of Machinery Iirout Materials Costs Operation 

Operation Power F.auipr.ont lours Kach Mtrl Labor Custom Total 

Cut stalks Jan V85 Stalk cutter .21 • 51 .ItU .95 
Disc Jan *"'100 Off set 16' .26 - 1.18 • 55 1.73 
Flow Jan Ml 30 5 btm 16" .71 ' 2.G2 1. Ii9 It. 31 

Lend plane • Jan/Feb M100 12' x 60' .29 1.21 .61 1.82 

List and Late Jan & w95 6 row .15 .Ul .31 .72 
early Feb 

3.U7 Plant 25 lbs seeds .35 3.12 3.U7 
Prepare ends Jan M50 Scraper .05 .06 .10 .16 

Irrigate (3-9x) Feb 
Scraper 

8.00 6 ac-ft 31. UU 16.88 *8.32 
Fertilize Feb w85 Sidedress HK3 .20 100 lb IIH3 .60 3-50 .k2 U.52 
Spray ditches May-Jul W50 

Sidedress HK3 
.10 Fuel oil, 

dalapon 
.15 • 57 .21 • 93 

Burn ditches Dec/Jan W50 .10 But ane .15 

CO 0
 .21 .kk 

F.efill ditches as needed W50 .10 .15 .21 .36 
Insecticide Jun Custom @$2.10 

per acre 
Farathion 2.10 2.10 

Harvest-combine Jul Custom 6$8.00 
per acre 

8.00 S.00 

-haul Custom £$5-00/T 
to Phoenix for 

k.68 It. 68 

300/1 

Overhead variable 
cost 
Noncalendar labor 
cost 

Subtotal 
Interest on 
operating capital 
Total variable 

cost 

1.02 

11.19 

2.1U 

3 ,k6 

2.1U 

7.59 38.71 23-57 lfc.78 88.11 
3.02 

91.13 



Table F9. Calendar of Operations and Variable Costs per Acre for Producing Wheat, 
Farm Number Five, Pinal County, Arizona, 1970. 

Tine 
Operation of Machinery InT>ut Materials Costs 

Operation Pover Eouiwr.ent Hours Mclch ;-:tri Labor Custoa Total 

Cut stalks Dec V85 Stalk cutter .21 .51 .1*3 • 9k 

Disc (2x) Dec V1C0 Off set 16' .52 2.36 1.10 3.U6 

Make borders J an W5 0 .03 .06 .06 .12 

Fertilise Jan W85 Sidedress .20 100 lb 11-U8 . 60 ii.oo .h2 5.02 

Plant Jan W50 Broadcast .12 100 lb seeds .25 6.50 .25 7.00 

Irrigate (5x) Jan/Apr 5.00 3 ac-ft 15.72 10.55 26.27 

Fertilize Jan 100 lb ;:h3 
vater ran 

3.50 3.50 100 lb ;:h3 
vater ran 

Spray ditches as needed W50 .10 Fuel oil, 
dalapon 

.15 .57 .21 • 93 

Burn ditches as needed W50 .10 Butane .15 .08 .21 .hh 
Refill ditchcs as needed W50 .10 .15 ,.21 .36 
Harvest -c osibine Custom @$6.00 6.00 6.00 

-haul 
per acre 
Custom £$1.75 .93 .93 

Overhead variable 
per ton 

2.29 
cost 

Kor.calendar labor .61* 1.3^ 1.3*» 

cost 
Subtotal 7.02 U.23 30.37 1U.78 6.93 58.60 

Interest on 2.07 
operating capital 
Total variable 60.67 

t—1 
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