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An Economic Analysis of 
Mungheans as a Crop foi· Sandy 

Soils of Ce11tral Ol~lahoma 

by 
Jim Tomlinson and James S. Plaxico 

Department of Agricultural Economics 

The mungbcan, a summer legume, may be grown for its forage, 
seed, or soil-conserving qualities. Mungbean forage and seed are ex­
cellent livestock feeds, but the primary usc of the seed is for producing 
bean sprouts used principally in oriental foods. It is estimated that 
the United States uses about II million pounds of mungbeans annually 
for commercial sprouting and that Oklahoma mungbean growers pro­
duce 90 percent of the sprouting beans grown in the United States. 
The acres. yield, production, price, and farm value of mungbeans in 
Oklahoma for the years 1943 through 1958 as estimated by Oklahoma 
Crop and Livestock Reporting Service ( l) arc given in Table l. 

This bulletin reports results of a study to evaluate the economic 
importance of mungbeans in the major mungbean producing area or 
Oklahoma. 

TIME AND AREA OF STUDY 
This study was based on data obtained from personal interviews 

with mungbean growers during the period September 25, 1956 through 
April I, 1958, and on secondary data from county agents, research scien­
tists, farm equipment dealers, and other businessmen servicing mung­
bean growers. The study was confined to Area l as shown in Figure l. 
The area is located in north central Oklahoma principally within Logan 
and Kingfisher counties. It is the major mungbean production area of 
the state. ::\Iungbeans arc grown mostly in a double cropping system 
with wheat on sandy soils of the area. These soils are inherently low 
in fertility, have a very Jcnv moisture storage capacity, give up the 
stored moisture readily to growing crops, and have a rapid intake rate 
of moisture. \Viml erosion is a major hazard on these soils which are 
predominantly used for small grain production. 

Research reported herein was done under Oklahoma Agricultural Experiment Station 
Project Number 1066. 

-S-
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Table 1: Oklahoma Mungbean Production, 1943-1958 

Yield Per Season 
Acreage Han'e~tcd Average 

Year Planted Har\'cstcd Acre Production Price I:arn1 Value 

Thousand Cents Pe1· Thousand 
Thousand Acres Pounds Po1lnds Pound Dollars 
-~-----

1943 45 35 180 6,300 8.0 504 
1944 75 55 200 11.000 14.5 1,595 
1945 169 110 220 24,200t 10 0 2,420 
1946 110 70 210 14.700 8.0 1,176 
1947 62 40 250 10.000 8.0 800 
1948 64 50 320 16.000 5.4 864 
1949 31 22 400 8.800 4.0 352 
1950 40 31 450 13.950 4.0 558 
1951 30 16 250 4;ooo 6.0 240 
1952 20 8 150 1,200 18.0 216 
1953 28 20 325 6,500 85 552 
1954 18 7 120 840 12.0 101 
1955 38 25 280 7,000 7.0 490 
1956 32 12 200 2,400 14.0 336 
1957 28 20 380 7.600 6.5 494 
1958 35 27 550 1+,850 4.5 668 
Average 51.6 34.2 273tt 9,334 7.6tt 710 

tSlightly more than onc-ha1f estimated to he of sprouting quality. 
ttAvcragc yield and price arc l'l'cightcd by acres and production. 

Source: "Annual :\1ungbean Production Report'', Oklahoma Crop and Livestock Rt'porting 'ielTicc, 
Oklahoma City, Oklahoma. 

LAND RESOURCES AND CROPLAND USE 
The land resources operated by the mungbean growers interviewed 

averaged 548 total acres of land per farm. The 548 acres consisted of 
430 acres of cropland, 98 acres of pasture Janel and 20 acres of 'vaste 
and other Janel. 

Based on the survey data the typical farm with 430 acres of crop­
land would have 238 acres of wheat followed with 166 acres of double 
crop mungbeans, 124 acres of other small grains, 58 acres of other crops, 
and about 10 acres of cropland not specified. Fifty-five percent of the 
crop-land would be used for wheat and 29 percent would be used for 
other small grain production. Double crop mungbeans would be grown 
on 70 percent of the wheat acreage each year or on 38 percent of the 
total cropland. 

Budget Analysis 
Farm managers find it necessary periodically to re-eYaluate their 

farm resource organization in light of changing technical and economic 
conditions. This budget analysis provides a means of enluating antici-
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paled returns from alternative enterprises or resource combinations on 
farms with sandy soils in the mungbean producing area of central Okla­
homa. 

The farm budget utilized as a method of analysis and presentation 
is one of the basic decision making aids available to fanners as well as 
to professional agricultural workers. 

The results of this study are not necessarily applicable to an in­
diviLlual farm or a specific year. However, the information is pre­
sented in such a manner that adjustments may be made so that the 
estimates could be applied to a specific set of circumstances. 

DEVELOPMENT OF BUDGET DATA 
The typical430 acre cropland farm was the basis for budget develop­

ment. The cropland organization was basically small grain with a 
substantial acreage of double crop mungbeans. \Vheat was considered 
as the number one crop according to acres and profit per acre. 1\Iung­
beans "·ere grown as a cash crop following wheat and used to stabilize 
sandy soils for wheat production. The enterprises specified for budget­
ing were single crop wheat, ;:ingle crop mungbeans, and the double crop 
combination of wheat and mungbeans. 

Input and Output Data 
In calculating costs and returns for a farm enterprise, a level of 

equipment and a set of production practices must be assumed. The 
assumed production requirements and practices for this study were 

Figure I. The principal mnngbcan producing areas of Oklahoma. This stmh was 
confined to ~\rea I. 
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based on practices followed by the farmers in Area I (Figure I) and re­
commendations from the Oklahoma Agricultural Experiment Station. 
Crops in the area were produced primarily with 3-plow tractor power 
with appropriate equipment. Assumed labor and machinery require­
ments are specified in Appendix Table I. 

Prices 
Prices assumed for this study are presented in Table 2. These 

prices are estimates of long term projected prices. The USDA's (2) 
long term projected index of prices paid by farmers for production 
items was 248 compared to an index of 249 for 1956. Therefore the 
I956 prevailing prices of the area were used as projected prices paid by 
farmers for this study. The USDA's (2) long term projected price of 
wheat for Oklahoma was assumed the price that farmers would receive 
for wheat. 

The I946-57 twelve year weighted average price received for mung­
beans by Oklahoma farmers was used as the assumed projected price 
for the study. This price was based on the seasonal average price by 
years as reported by the Oklahoma Crop and Livestock Reporting Service 
(Table I). 

Table 2: Assumed Prices For The Study. 

Tton 

Prices Paid by Farmers! 
Gasoline for truck 
Gasoline for tractor 
Lubricant 
Motor oil 
Oil filter for truck 
Oil filter for tractor 
Labor 
Fertilizer 16-48-0 
Fertilizer 13-39-0 
Seed wheat 
Seed munnbeans 
Inoculant "'for mungbcans 

Prices Received b;• Farmers 
WhcatH 
MungbcansHt 
Wheat pasture 

'-,ourcc of data: 

Cnit 

gallon 
gallon 
pound 
quart 
cartridge 
cartridge 
hour 
hundred pounds 
hundred pounds 
bushel 
pound 
pkg. for 100# seed 

bushel 
pound 
animal unit month 

tT,vcnty farmers surycyl'd and farm supply agencies, 1957. 
H(~l. 

tttlVeighted a\-cragc price for 12 years 19·1()-57 (Table 1). 

Price 

$ .26 
.185 
.20 
.25 

1.90 
1.20 
1.00 
5.75 
5.00 
2.15 

.12 

.55 

1.60 
.066 

5 00 
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Costs 
The estimated hourly costs of repairs and lubrication for the speci­

fied machinery were calculated in Appendix Table II. The estimated 
fuel and oil consumption and costs per hour for the specified power 
units were calculated and shown in Appendix Tables III and IV. The 
estimated per hour fixed costs for the specified machinery as calculated 
arc listed in Appendix Table V. 

The estimated hourly machinery costs reported in Appendix Tables 
II, III, IV, and V were used with the estimated machinery time require­
ments per acre (Appendix Table I) to calculate the estimated per acre 
machinery costs shown in Appendix Tables VI, VII, and VIII. Tractor 
time was assumed 110 percent of other machinery operating time, but 
the construction of the machinery cost tables was more easily fitted to 
the data by the change being· applied to the per hour tractor cost. This 
allowed for the machine operating time per acre to be applied to total 
operating cost per hour thereby obtaining the operating cost per acre 
for each operation. In like manner the machine fixed cost per acre for 
each operation was obtained by applying the machine operating time 
per acre to the fixed cost per hour for each operation. Therefore, the 
estimated per acre operating and fixed costs for the specified enter­
prise were obtained as reported in Appendix Tables VI, VII, and VIII. 

The per acre nonmachinery costs are specified in the individual 
enterprise cost and return budget Tables 3, 4, and 5. A mungbean seed 
cleaning and sack charge of $.50 per hundredweight of seed was not 
shown since the assumed mungbean price was the price paid to farmers 
aboYe this cost. 

Table 3: Estimated Per Acre Requirements, Costs and Returns for Single 
Crop Mungbean Enterprise. 

Item Cuit Quantity 

1. Production: 
Mungbean Grain pound 364 

2. Inputs: 
Mungbean Seed pound 20 
Inoculant cwt. of seed .20 
Power and Machinery 
Operating Cost acre 

Power and Machinery 
Fixed Cost acre 

3. Total Specified Costs 
+. Returns to Land, Labor, Risk and Management 
5. Land Rent ( 13 of total sales) 

6. Returns to Labor, Risk and .rvlanagcmcnt 
7. Labor hour 2.18 
8. Returns to Risk and Management 

Source: See Table 2 and Appendix Tables I and VI. 

Price 
Dollars 

.066 

.12 

.55 

1.95 

2.94 

1.00 

Value 
Dollars 

24.02 

2.40 
.11 

1.95 

2.94 
7.40 

16.62 
8.01 
8.61 
2.18 
6:43-
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ENTERPRISE BUDGETS 

In the calculations presented in the enterprise cost and return 
budgets, the costs were divided in to four rna jor categories: ( 1) non­
machinery operating expenses, (2) machinery operating expenses, (3) 
fixed machinery costs, and (4) value of labor. All of these costs were 
calculated in such a manner that they were allocated to an individual 
enterprise on a per acre basis. Except for the machinery fixed costs, all 
of these costs vary with output. These operating or variable costs such 
as machinery, fuel, repairs and lubrication, seeds, fertilizers, materials 
and labor would not occur if the farmer made no attempt to produce a 
crop. The machinery costs such as taxes, insurance and interest are 
fixed and they remain if nothing is produced. Since machinery fixed 
cost does not vary with output, it may be allocated to more or less units 
of use and result in changed unit costs. 

Three measures of estimated returns were given for each enter­
prise budget. They were: (I) returns to land, labor, risk and manage­
ment; (2) returns to labor, risk and management; and (3) returns to 
risk and management. These returns are residual profit measures that 
show the estimated returns above the estimated costs as indicated in 
each budget table. The returns to labor, risk and management differ 
from the returns to land, labor, risk and management in that an esti· 
mated land rent has been deducted as the land cost. The returns to 
risk and management have had land and labor costs deducted from the 
returns to land, labor, risk and management. 

Table 4: Estimated Per Acre Requirements, Costs and Returns for Single 
Crop Wheat Enterprise. 

Prire Value 
Item Cnit Quantity Dollars Dollars 

1. Production: 
Wheat bushel 14.8 1.60 23.68 

2. Inputs: 
Sc~d Wheat bushel 1 2.15 2.15 
Fntilizer ( 16-48-0) cwt. .65 5.75 3.74 
Power and Machinery 
Operating Cost acre 2.15 2.15 

Powe1· and Machinery 
Fixed Cost acre 2.92 2.92 

3. Total Specified Costs 10-:-96 
+. Returns to Land, Labor, Risk and Management 12.72 
5. Land Rent ( jt3 of total sales less jt3 of fertilizer cost) 6.64 
6. Returns to Labor, Risk and Management 6 08 
7. Labor hour 2.61 1.00 2.61 
8. Returns to Risk and Management 3.47 

Source: See Table 2 and Appendix Tables I and VII. 
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The labor cost represents all labor whether family, operator or 
hired since there was no custom labor or work assumed in the budgets. 

?\o capital costs were assumed for non-machinery and non-land 
items. A return to these capital items was purposely omitted in order 
to simplify the structure of the budget tables. 

RESULTS 
The estimated returns for single-crop mungbeans (Table 3) were 

higher than they were for single-crop wheat (Table 4). The estimated 
returns to land, labor, risk and management were $16.62 for single crop 
mungbeans and $12.72 for single crop wheat. Most of this $3.90 per 
acre return difference in favor of mungbeans was accounted for in 
the $3.7'1 per acre fertilizer cost for wheat. The estimated per acre 
return to land, labor, risk and management was $11.3R for wheat fol­
lowing mungbeans (Table D) which was $1.66 per acre more than for 
single crop wheat. This increased return for wheat following mung­
beans resulted from lower machinery costs per acre for the wheat fol­
lml·ing mungbeans. 

The principal objective of the enterprise budgets was to estimate 
anll evaluate costs and returns from wheat grown as a single crop com­
pared with mungbeans and wheat grown in a double cropping system. 

The requirements, costs and returns for mungbeans in the double 
cropping system were assumed to be identical to the data for single crop 
mungbeans. The gross sales, specified costs and returns clata from 
Tables 3, ~1, and 5 were used in Table 6 to present estimated costs and 

Table 5: Estimated Per Acre Requirements, Costs and Returns for Wheat 
}'ollowing Mungbeans in a Double Cropping System. 

Item lJnit Quantity 

1. Production: 
Wheat bushel 14.8 

2. Inputs: 
Seed Wheat bushel 1 
Fertilizer ( 16-48-0) cwt. .65 
Power and Machinery 
Operating Cost acre 

Power and Machinery 
Fixed Cost acre 

3. Total Specified Costs 
4. Returns to Land, Labor, Risk and Management 
5. Land Rent ( Y3 of total sales less Ys of fertilizer cost) 
6. Returns to Labor, Risk and Management 
7. Labor hour 1.44 
8. Returns to Risk and Management 

Source: Sec Table 2 and Appendix Tables I and VIII. 

Price 
Dollars 

1.60 

2.15 
5.75 

1.25 

2.16 

1.00 

Value 
Dollars 

23.68 

2.15 
3.74 

1.25 

2.16 
9.30 

14.38 
6.64 
7.74 
1.44 
6.30 
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return for the specified enterprises. The data for single crop mungbeans 
were combined with the data for wheat following mungbeans to provide 
data for wheat and mungbeans as a double crop. 

Table 6 shows much higher returns for double crop ·wheat and 
mungbeans as compared to single crop wheat. The per acre returns to 
land, labor, risk and management were $31.00 for double crop wheat 
and mungbeans and $12.72 for single crop wheat. The analysis shows 
very favorable returns to all factors for double crop wheat and mung­
beans as compared to single crop wheat. 

Mungbeans as a dairy feed would have a $.028 per pound Yalue 
based on current grain sorghum and cottonseed meal prices according 
to Morrison (3). Analysis made using $.028 per pound as the assumed 
price for mungbeans showed higher returns to all factors for double 
crop wheat and mungbeans than for single crop wheat. 'vVith the price 
of mungbeans at $.025 the same comparison showed higher returns to 
land, labor, risk and management for double crop wheat and mung­
beans but $.68 per acre lower return to risk and management. Assuming 
$.04 mungbeans and a 2 bushel reduction in yield of the wheat follow­
ing mungbeans, the double crop combination of wheat and mungbeans 
gave higher per acre returns to each combination of production factors 
than did single crop wheat. 

Statistical Analysis of Mungbean Supply 
And Den1and Data 

The major objectives of these analyses were: (I) to determine if 
there was a relationship between three dependent variables and unit 
changes in ten independent variables, (2) to obtain a measure of the 
relationship, and (3) to provide a basis for making predictions of the 

Table 6: Comparative Estimated Per Acre Costs and Returns From 
Mungbeans, Wheat, and Double Crop Mungbeans and Wheat 

Wheat \\'heat and 
Single Crop Single Crop Follmving ~fungbeans 

Item :\funghc;~ns \\'heat :\fungi>eans Dou h1e Crop 

Dollars 

Gross Sales 24.02 23.68 23 68 47.70 
Total Specified Costs 7.40 10.96 9.30 16.70 
Returns to Land, Labor, 

Risk and Management 16.62 12.72 14 38 31 00 
Land Rent 8.01 6.64 6.64 14.65 
Returns to Labor, Risk 

and Management 8.61 6.08 7.74 16.35 
La~or 2.18 2.61 1.44 3.62 
Returns to Risk and 

Management 6.43 3.47 6.30 12.73 
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dependent y;n iablcs hom the related independent variables. The three 
dependent variables consideretl were, (I) planted acres of mungbeans, (2) 
yie!tl of mungbeans per han·ested acre, and (3) price ol mungbeans. Ten 
factors or independent vari<tbles thought to have a relationship with one 
of the dependent variables were selected and a correlation analysis was 
made of this time series data in order to measure the interdependency of 
the factors. Except for the time variables, the raw data and the log of 
the raw data lor each variable were included in the correlation analysis 
(Table 7). 

The specific raw data usetl in the correlation ;tnd regression analyses 
are presented in Appendix Table JX. 

SUPPLY 
Supply may be thought o[ as a fixed stock or as a llow concept 

usually expressed as a willingness of suppliers to sell for a given price 
at a given time at a given place. .\nnual supply, as used in the price 
analysis of this study, is a stock made up of annual lllllngbean produc­
tion in the United States, carry over stock from the previous vcar and 
imports for the current year. 

PLANTED ACRES 
Based on the physical characteristics of the production area, plan­

ned mungbean production and actual production may be quite different 
in an individual year. Since actual production is subject to weather and 
other variations in the current year, the assumption was made that 
planted acres was a better indication of 1nungbean growers' willingness to 
produce than was actual production. Based on this ;tssumption, the 
mungbean producers' supply response may he expressed as: \. = f(X 1, 

X~. X:l, ... , Xn); where Y is acres planted and X 1 through Xu arc 
factors that producers would consider in determining acres to plant. 

Description of Data 
It was assumed that there were five major factors which would be 

considered by producers in making decisions on acres of mungbcans to 
plant. 

Deflated Price of Mungbeans the Previous Year.-At mungbean 
planting time farmers have little if any information as to what the 
price of mungbeans will be at harvest Lime. It was considered that 
the price of mungbeans for the previous year would be the most im­
portant factor in the grower's decision to plant a given acreage. Fanners 
interviewed ranked mungbean price for the previous year as the second 
most important factor influencing planted acres of mungbeans. The 
coefficient of correlation between planted acres and price of mtmg­
beans was statistically significant at the 99 percent level of confidence 
and was positive as was expected (Table 7). 
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Rainfall At Planting Time June 10-July 10.-Sufficient moisture 
to allow for plowing, preparing a seedbed, and planting is essential in 
order to establish a stand of mungbeans. Since mungbeans were grown 
as a double crop following wheat, the rainfall from June lO to July 10 was 
selected as the effective moisture i'or planting mungbeans. The farmers 
surveyed gave moisture for this period as the most important factor 
influencing planted acres of mungbcans. There was a significant posi­
tin· correlation between June 10 to .July 10 rainfall and planted acreage 
of mtmgbcans (Table 7). 

Deflated Price of Cowpcas in the Previous Year.-Cowpea prmluc­
tion is an alternative usc for munghean resources. Cowpeas and mung­
lwans arc competitive enterprises as cowpeas substitute for mungbeans 
as a summer legume and soil stabilizer. Cowpea prices were assumed to 
reflect the relative profitableness of an alternative enterprise. It was 
expected that cowpea prices would he negatively correlated with planted 
acres of mungbeans. '\'hen the price of cowpeas was high relative to 
price of mungbeans, producers would he expected to shift resources from 
mungbean production to cowpea production. However, this was not 
true ;ts the correlation analysis sho\\'ed a significant positiYe correlation 
between price of cowpeas and planted acres of mungbeans. This could 
result from the cowpea price factor being related to other factors which 
influence planted acres of mungbeans. \nalysis showed a high correla­
tion bet ween the price of cow peas and the price of mungbeans. Favor­
able weather that would result in a high yield of cowpeas would also 
result in a high yield of mungbeans. Thus, the supply and the price 
of these two crops would be expected to have a positive interrelationship 
in the correlation analysis. 

Percentage of Wheat Abandoned in Kingfisher County.-It was 
thought that as more acres of wheat were abandoned more mungbeans 
would be planted. Kingfisher County was chosen as the base county 
for wheat abandonment data to be used in the analysis. Instead of the 
expected positive correlation there was a negative non-significant cor­
relation between planted acres of mungbeans and the percentage of 
wheat abandoned. The wheat abandonment factor could be related to 
the rainfall factor that was positively correlated with planted acres of 
mungbeans. 

Yield of Mungbeans the Previous Year.-A high yield of mungbeans 
per harvested acre would likely encourage growers to plant more mung­
beans the following year if the higher yield was marketed without 
causing a much lower price. It was expected that a high yield per 
acre would result in a larger planted acreage the following year. But, 
the correlation between plan ted acres and yield per harvested acre for 
the previous year was negative as well as being low (Table 7). 

Other Data.-There were two variables other than the five already 
described that were significantly mrrelated with planted acres of mung­
beans. Mungbean production plus imports had a high positive cor­
relation with planted acres of mnngbeans. This would be expected 



Table 7: Simple Correlations Between Selected Factors, Mung bean Data, 1943-1948. 

Variables 
xl X' 1 x2 X' 2 x3 X' 

3 x4 X' 
4 xs X' 

5 x6 X' 
6 x7 xa X' 

8 Xg 

Xl 1. .no • 250 . :no . 629** • 634** -.130 -.106 
X • !. o169 o212 • 666** • 679** •o127 ·o107 

1 x, 1. 0 704 0 234 o199 "o 318 -.419 

Xi 1. 0 099 o059 •o124 "o 235 

x3 1. • 996 "oll1 -0149 

X3' 1. -. 076 "o107 

x4 !. 0 947 

X4' !. 

x5 
Xs' 
x6 
X&' 
x7 
x8 
xs' 
X9 
X9' 
X1o 
X1o 
y1 
Y1' 
y, y;• 

x 1 : Deflated Price of t:ungbeans in (t-1) 
Xt' : Log of Xl 
X? = RBinfall at Planting (June 10 to July 10) 
x;• : Log of X? 
X3 : Deflated .. Seasonal t.verage Price of Cowpeas in (t-1) 

Correlation Coefficients 

-. 209 -.133 .008 -.179 -. 278 • 501* . 447 . 333 
-. 323 -0251 "o047 ~. 748 -. ?47 0 J94 0 368 . 350 

0 250 • 327 • 333 o401 "o142 0 806** • 762** "o 275 
o408 0479 0 340 o220 0 035 . 532* o 588* "o 377 

"o417 -0384 ·o109 -.094 -.531* 0 303 • 256 0 528* 
"o454 "o423 -ol21 •o126 "o 531* 0 263 o215 . 502* 
-.009 ·o051 -o327 -. 510* o126 "o 420 "o435 "o 263 

o076 o021 -. 328 "o 499* 0 079 "o479 -. 488* "o 223 
1. • 966 "o 055 "o009 0 269 0 229 0 284 •o459 

1. "o034 ·o012 0 281 • 231 0 303 "o412 
1. 0 887 •o460 0 281 0 268 "o130 

1. •o477 0 307 0 ?55 "o 010 
1. "o 254 "o 220 "o 441 

1. 0 969 o028 
1. "o006 

1o 

x4• = Log of x4 
x5 =Rainfall Growing Season (July 11-:Sept. 15) 
x 5• = Log of X5 
X6 '"'1-Iungbean Production in (t-1) 
x 6• c Log of X6 
X7 "" 'rime in Yesrs (1943= 1) X3 1 : Log of X3 

X4 = Percent of l-:heat P,bondoned in Kingfisher County in (t) x8 = Mungbean Production Plus lmporu in (t) 
(1000 lb•o) Statisticelly different from zero at the 5 percent level 

Statistically different from zero at the 1 percent level xg = Log of Xs 

X' 
9 x10 xio yl Y' 1 y2 Y' 2 

.407 -. 658** -. 664** . 731** 0 636•'* •o180 "o 067 
o430 -.717*:'1' -.72}l'r* . 639** . 582* "o ?20 "o108 

... 3'30 "o 057 0 041 • 566->< • 58}* . 47? . 51 'i'l'f 

-. 432 "o 327 "o 277 0 385 . 497* 0 618* , 74t·Jn~ 

o Ill* "o503* ... 507* . 555,,. • 5'i6* -0 361 "o 761 
• 501* -.112* ~. 514"' . 516 .... • j2)'i; -. 3Sj -. i84 

-. 211 ollO -o104 •o277 "o 219 "o 076 . Ot13 
-.163 o149 .. , OJ? -. 313 "o 777 "o 070 "o 018 
... 589* 0 206 .198 "o178 -.1 ?5 , 76J*·.'I • 6'J9Trl~ 
-. 553* o125 0 131 - .lJS •o111 . 74l•** 0 696··'··· 
"o117 o188 . 300 0 457 . 499* "o 003 0 048 
"o044 o433 0 585* 0 399 0 474 "o 019 "o 0?1 
"o 421 •o137 •o131 -. 614,~ "o 683** 0 360 0 747 
•o033 "o 232 •o144 . 784** . 741** 0 )?2 0 3J7 
"o085 "o 312 "o 220 . 698** • 705** 0 417 0 435 

0 969 "o 215 -.177 . 354 0 777 -. 7'J7** -. 71?** 
1. "o 244 "o 218 0 361 .n& -. 834** -0 804** 

1. 0 967 "o 256 "o 224 0 093 • OO'i 
!. -. 203 "o 191 0 085 "o 070 

l. . 948 •oll6 -. 051 
l. "o 044 0 093 

!. 966 
!. 

x9 : Deflated Price of Mungbeans in (c) 
Xg' : Log of Xg 
x 10= Yield of Hungbe~ns per Harvested Acre in (t-1) 
x1 6• Log of Xto 
Y1 = Acres of Mungbeans Phnted in (t) (1000 Acres) 
Y11 • Log of Yt 
Y2 • Yield of t1ungbeens per H11rvuted Acre in (t) 
Y7' • Log of Y2 

~· 

:::: 
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since production is the product of acres planted and yield. However. 
production manifested in September would not likely have influenced 
the acreage of mungbeans planted the previous June. The time variable 
·was used in some equations and found to be of little importance in the 
analysis of planted acreage of mungbeans. 

Regression Analysis 
Regression equations vw:rc littul to the data thought to influence 

planted acres of mungbeans. The equations were o[ the following 
form: 

y 
where 

y 

I 

I 

X± 

estimated plan ted acres of mungbcms 
deflated price of m ungbeans the previous year 
rainfall from June 10 to July 10 
deflated price of covl')leas the previous year 
percentage of wheat abandoned in Kingfisher County in the 
current year 

X 10 = yield of mungbeans per hanested acre the previous year 

Some of the equations were fitted to the raw data and others were 
fitted to the log of the raw data. The equations seemed to fit the raw 
data better, so only the linear equations were used in this analysis. 

The results of six alternative predictin: equations pertaining to 
planted acres of mungheans are presented in Table 8. The R~ values 
indicate the portion of total mungbean planted acreage variation ex­
plained by the independent variables of the particular equation. The 
bi values are the regression coefficients that measure the effect on (Y 1 ) 

planted acres, per unit change in the (Xi) independent variable. The 
S1, value represents the standard deviation of the (bi) regression coef­
ficient. The student t-tcst was used to determine whether the bi values 
were statistically significant at the .HO, .90, .95, or .99 level of con-
fidence. ' 

Equation H.! provided the maximum R ~ and equation 8.6 had the 
lowest R:! of the six equations (Table 8). The parameter associated with 
the X 1 variable was consistent with logical expectations in that it had a 
positive relationship with planted acres of mungbeans. This indicates 
that a higher price for mungbeans the previous year resulted in more 
planted acres of nnmgbcans in the current year and a lower price of 
munglJeans in the previous year resulted in fewer acres of mungbeans 
being planll'd. The b values of the X 1 variable were significant at the 
.99 level of confidence in five of the six equations. The X:! variable 
was logically consistent in that June 10-.July 10 rainfall was positively 
associated \l'ith planted acres of mungbeans. The b values o[ the X:! 
variable ""CIT significant at the ,q:) level of confidence in five of the six 
cq ua t ions. 
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The X;3 parameter would suggest that a higher price for cowpeas 
the previous year would result in more acres of mungbeans being 
planted. This is not consistent with economic logic. A negative relation­
ship was expected between the price of one competitive crop and the 
planted acres of the other one. The b values of the X 8 variable were 
not significant at the .80 level of confidence in either of the two equa­
tions and the S0 values were higher than the b values in both equa­
tions 8.1 and 8.3. 

The parameter associated with the X 4 variable showed a negative 
relationship between abandoned wheat acres and planted acres of mung­
beans. One would expect a large planted acreage of mungbeans to be 
associated with a large acreage of abandoned wheat. The b values 
associated with the X.1 variable were not significant at the .80 level in 
any of the equations and the Sll value was larger than the b value in 
each of the equations. The X 10 parameter indicated a positive relation­
ship between yield of mungbeans per harvested acre the previous year 
and planted acres of mungbeans the current year. This is logically 
consistent with expectations. The b values of the X 10 variable were 
significant at the 80 percent level of confidence in each of the three 
equations involving the X 1, variable. 

Table 8: Selected Statistics Related To Alternative Equations For 
Predicting Planted Acres of Mungbeans 

Equationsi"t 

\'alucst 8.1 i-:.:Z H.:l H.4 8.:) K.6 
---

R2 .77 .70 . 71 .70 .75 .67 
b() 84.37 18.54 32.00 14.61 57.39 53.52 

xl Ddlatrd price of mungbcans m ( t-1) 
b 6.2395H 5.1949** 4.6522* 5.1995** 6.9580** 6.9528** 

SJJ 1.8357 1.2172 1.634 7 1.2547 1.6171 1.6 716 
x2 Rainfall June 10-July 10 m ( t) 

b 4.39:Hxx 5.4654* 5.3776* 5.1811* 4.9281 * 4.6661* 

sb 2.1626 2.0389 2.1015 2.2085 1.9714 2.1361 

X~ Deflated price of cowpeas m ( t-1 ) 
b 9. 7987 5.3136 
SJJ 10.2404 10.3144 

X 4 Perccntagt> of wheat abandoned in Kingfisher County in ( t) 
b - .1933 - -.1907 
sb -.4364 

X 10 Yield of mungbeans per harvested acre 
b .1016x 
sb .0602 

--.4551 
Ill (t-1) 

t(t) indic:ttcs current year and (t-1) indicates pH'\·ious year. 
"l""\"x Significant at .HO lc\·c! 

xxSigniLcant at .90 lC\Tl 

.0878x 

.0562 

- ·.1776 
-.4345 

.0873x 

.0581 

Significant :1~ .D:J level. 
**'Significant at .!"l9 level. 
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Conclusions 

Of the six regression equations, two would be acceptable and four 
would be unacceptable. Equations 8.1 and 8.3 would be rejected be­
cause of the parameters associated with the X 3 variable. The b values 
in both equations indicated a positive relationship between price of 
cowpeas and planted acres of mungbeans. A negative relationship 
would be expected between the factors. These b values not only carry 
the wrong sign to be in accord with logical expectations, but they are 
larger than the b values of the X 1 variable. This would indicate that a 
one cent per pound change in the price of cowpeas the previous year 
would result in a larger change in planted acreage of mungbeans than 
would a one cent per pound change in the price of mungbeans. This 
is not in agreement with expectations. The Sb values are larger than 
the b values of the Xa variable. Equations 8.1, 8.4, and 8.6 would not 
be acceptable because of the parameters with respect to the X 4 variable. 
The b values of the X4 variable are not statistically significant at the 
.80 level of confidence in any of the three equations. These b values 
indicate a negative relationship between the percentage of abandoned 
wheat acres and planted acres of mungbeans. One would expect a posi­
tive relationship between these variables. 

Equations 8.2 and 8.5 seem to fit the data and are logically con­
sistent with expectations with respect to the parameters of each of the 
independent variables. 

In equation 8.2 the R:! value of .70 indicates that 70 percent of the 
variation in planted acres of mungbeans was explained by variables X 1 

and X:!. The b value of the X 1 variable indicates that a one cent per 
pound change in the deflated price of mungbeans the previous year was 
associated with a change of 5,195 acres planted to mungbeans the cur­
rent year. The b value of the X 2 variable indicates that a one inch 
change in the June 10-July 10 rainfall the current year was associated 
with a 5,465 acre change in the planted acreage of mungbeans that year. 

In equation 8.5 an R 2 value of .75 was obtained. Thus, 75 per­
cent of the variation in planted acres of mungbeans was explained by the 
three independent variables Xv X 2 , and X 10• The b value of the X 1 

variable indicates that a one cent per pound change in the deflated 
price of mungbeans was associated with a change of 6,958 acres in planted 
acres of mungbeans the following year. The b value of the X 2 variable 
indicates that a one inch change in June 10-July 10 rainfall was associated 
with a 4,928 acre change in the planted acreage of mungbeans. The b 
value of the X 10 variable indicates that a one pound change in mung­
bean yield per harvested acre was associated with an 88 acre change in 
planted acres of mungbeans the following year, or a 50 pound change 
in yield would be associated with a 440 acre change in planted acres. 

It seems that either equation 8.2 or 8.5 would be suitable for pre­
dicting the number of acres to be planted to mungbeans any given year. 
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YIELD PER HARVESTED ACRE 
:VI ungbean yield per harvested acre is one of the important factors 

of mungbean production. The same general procedure followed in 
making the analysis of planted acreage of mungbeans was used in the 
analysis of the mungbean yield per hanested acre. 

Description of Data 

Tlw three variables thought to influence the yield of mungbeans 
per han ested acre were: (I) rainfall July 10 to September 15, (2) price 
of mungbeans, and (:3) planted acres of rnungbeans. 

Rainfall July 10 to September 15.-The rainfall during the mung­
bean growing and development period would be expected to be the 
most imponant factor affecting the yield of mungbeans per harvested 
acre. .July 10 to September 15 was assumed as the period in which 
rainfall would have the most influence on mungbean yields. The cor­
relation between July 10-September 15 rainfall and the yield of mung­
beans per harvested acre was positive and significant at the 99 percent 
confidence level. The logs of the data for these two variables also 
had a significant positiYe correlation (Table 7). 

Deflated Price of Mungbeans.-A relatively high price of mung­
beans at harYest time should result in the hanesting of lower yielding 
beans. A relatiYely low price of mungbeans would result in some low 
yielding mungbeans being unprofitable for combining. The significant 
negative correlation between price of mungbeans and yield of mung­
beans per harYested acre was consistent with expectations. The logs of 
the data for these variables vieldecl a higher negatiYe correlation than 
the raw data. ' L ' 

Planted Acres of Mungbeans.-The assumption was made that as 
the planted acreage of mungbeans increased, less procluctiye soil would 
be used which would result in a lower yield per acre. The correlation 
analysis resulted in a negative relationship between planted acres and 
yield of mungbeans per harYestecl acre, but the coefficient of correlation 
was very small. 

Other Data.-The only other nriable that showed any significant 
relationship with yield of mungbeans per harwsted acre was June 10 
to July lO rainfall. The rainfall for this period could logically affect 
mungbcan yields, and the effect would probably vary greatly with the 
distribution of the moisture during the period. There was a positive 
correlation between rainfall for the periods June 10 to July 10 and July 
10 to September 15. The correlation for the logs of the data for these 
two Yariables was approaching significance at the .95 level of confidence. 
These correlation results might have suggested that the June I 0-J uly lO 
rainfall variable should have been used in the yield per han-csted acre 
analysis. 
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Regression Analysis 
Four equations were fitted to the llata relative to yield of mung­

beans per harvested acre. These equations were expressed in the form: 

Y~ = bo + b 1X:; + b~X0 + b:~Y 1 
'Nhere 

Y~ = yield of mungbeans per harvested acre 

X;; = rainfall July 10-September 15 

X 9 = deflated price of mungbeans, current year 

Y1 = planted acres of mungbeans, current year 

The regression results are shown in Table 9. 

Equations 9.1 and 9.2 were fitted to the actual data. The logs of the 
actual data were used in equations 9.3 and 9.4. The R~ value is fairly 
high in each equation. The b values of the X;; variable indicate a posi­
tive relationship between rainfall during July 10 to September 15 and 
mungbean yield per acre. The X.:. variable b values are more highly 
significant in equations 9.1 and 9.2. The standard error of the b values 
of the variable X 5 are reasonable in size in relation to the size of the b 
values. The negative relationship between X 9 price of mungbeans and 
yield of mungbeans per harvested acre was according to logical expecta­
tions. The b values of this variable are significant in each of the equa­
tions and the Sb values are reasonable in size. The b values of the Y 1 

variable indicate that as more acres are planted to mungbeans yield per 
hanested acre increases. This is not consistent with logic. 

Table 9: Selected Statistics Related To Alternative Equations For 
Predicting Munghean Yields Per Harvested Acre 

Valucst 9.1 

R2 .75 
bo 229.74 
X;; Rainfall July 1 0-Septem ber 

b 22.0892** 

sh 6.1951 

Xn Deflated price of mungbeans 
b -11.6704** 

sb 3.9353 
yl Planted acres in ( t) 

b .4201 

sb .4564 

t (t) denotes current year. 
tt~~< Significant at .95 level. 

'*-¥.'Significant at .99 level. 

Equationstt 

9.2 

.73 
240.85 

15 
21.9968** 

6.1604 
m ( t) 

-10.4470* 
- 3.6838 

ttt All variables arc expressed in logs in equaticns 9.3 and 9.4. 

9.3ttt 9.4ttt 

.79 .68 
2.18 2.51 

.3392* .3591 * 

.1415 .1672 

-.5062** -.4111 * 
-.1239 -.1399 

.2586* 

.1006 
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Conclusion 
Equations 9.1 and 9.3 would be rejected due to the positive sign 

of the Y 1 b values. Expectations would be for a negative relationship 
between planted acres and yield of mungbeans. This positive relation­
ship could be the result of an interrelationship between June 10-.July 10 
rainfall and planted acres of mungbeans. Equations 9.2 and 9.4 seem 
to fit the data and could be used for predicting the yiclLl of mungbeam 
per harvested acre. Equation 9.2 seems to fit the data better than equa­
tion 9.11 in that it produces an R~ of .73 as compared to an R~ of .68 
for equation 9.4. Equation 9.2 indicates that 73 percent of the variation 
in yield of mungbeans per harvested acre was explained by the price of 
mung-beans and the rainfall July 10-September 15. 

PRICE OF MUNGBEANS 
The correlation results failed to indicate any factors having signi­

ficant correlation with the price of mungbeans. Four independent 
varia blcs thought to influence mungbean prices were selected and used 
in the price analysis. The data did not fit the price predictive equations 
in a manner to produce a suitable equation for predicting mungbean 
prices. The results might be clue to the market structure andjor in­
adequate data on mungbean supplies. 

Su1nmary 
This bulletin reports results of a study to determine the profitability 

of growing mungbeans on sandy soils in central Oklahoma. Economic 
data were developed to show estimated costs and returns from mung­
beans when grown in a double cropping system with wheat. These cost 
and return estimates were compared with similar estimates for wheat 
grown as a single crop. 

The farmers surveyed typically grew small grains on 8'1 percent 
of their cropland with over half of all cropland devoted to wheat prmluc­
tion. J\Iungbeans were grown in a double cropping system with wheat 
on 70 percent of the wheat acreage or 38 percent of the cropla!Hl. The 
survey farmers were very consistent in mungbean production, and ac­
counted for 18 percent of the planted mungbean acreage of the state. 
They reported considerably higher than state averages in percentage of 
plan ted acres harvested and yield per harvested acre of mungbeans. 

:\Iungbean production provided an additional source of income 
from wheat land without lowering the yield of wheat. And no equip­
ment was required other than that commonly used for small grains. 
The extra labor and machine time required to produce one acre of 
double crop wheat and mungbeans compared with one acre of single 
crop wheat was very little more than that required to plant and harvest 
the mungbeans. 
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Budget analysis based on the inputs, yields and prices assumed for 
the study showed much higher returns from the wheat-mungbean double 
crop than from single crop wheat. The per acre return to land, labor. 
risk and management was $12.72 for single crop wheat and $31.00 for 
double crop wheat and mungbeans. 

Mungbeans as a dairy feed would have a $.028 per pound value based 
on current grain sorghum and cottonseed meal prices. Budget analysis 
using $.028 as the price of mungbeans still showed a higher return to all 
combinations of factors for double crop wheat and mungbeans than 
single crop wheat. 

Regression analysis indicated that 70 percent of the yearly varia­
tion in planted acreage of mungbeans was explained by the June 10 to 
July 10 rainfall and the price of mungbeans the previous year. 

The analysis indicated that rainfall from July 10 to September 15 
and the price of mungbeans the current year accounted for 73 percent 
of the annual variation in yields of mungbeans per harvested acre. 

Regression analysis of change in price of mungbeans failed to indi­
cate independent variables of significant importance. 

More complete mungbean import and consumption data and ade­
quate knowledge of the mungbean market structure could improve the 
study. 
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AI•PENDIX TABLE I: Estimated Per Acre Labor and Machinery Requirements for Wheat and Munghean 
Production 

Si It~ Si/{_' Time Per Acre Once rota\ Time l't'r 
() i-'<'r:! lion of of l'imcs Acres Per 0\'l_'l Acre 

---- --·------ ---------

Equipmc;;t C>cw (her 10 Hrs. \Jan Hr~. .\la~hine IIrs. ~fan Hrs. 1\lachinc Hrs. 
------------ ---------------------------- -------------·---------- --------------------

Ai· Btt cttt A B c A B c A B c A B c A B c 
Plow-Mcldboard 3 X 14" 1 1 16.4 16.4 -- .73 .73 .61 .61 .73 .73 .61 .61 
Harrow-Springtooth 12' 1.6 2.6 40 40 .30 .30 .25 .25 .48 .78 .40 .65 
Planting-Drill 16 X 8" 1 1 40 40 .40 .30 .30 .30 .25 .25 .25 .30 .30 .30 .25 .25 .25 
Disk, Tandem 8' .26 .+6 .38 .46 .38 

Total pr~harvcst per planted acre 1.51 1.81 .76 1.26 1.51 .63 
Adjusted to per harv<"St<"d acre ( 111 percent of planted acres) 1.68 2.01 .84 1.40 1.68 .70 

Combim·-Sclf 
Propelled 12' 34 40 40 .35 .30 .30 .29 ?" .-J .25 .35 .30 .30 .29 .25 .25 

Seed Hauling-Truck I ;/o ton 66 40 40 .15 .:10 .30 .06 .25 ?" ._:J .15 .30 .30 .06 .10 .10 
Total Harvesting .50 .60 .60 .35 .35 .35 

Total 2.18 2.61 1.44 1.75 2.03 1.05 

Source: Suncy of 20 mungbcan producers in Kingfisher and Logan counties, 1957. 
A refers to munglwans grown as a single crop. 
B refers to winter wheat grown as a single crop. 
C refers to \dn:cr wheat grown after mungbcans in a double cropping system. 



APPENDIX TABLE II Estimated Costs of Repairs and Lubrication Per Hour of Operation for Specified Ma­
chinery on a Typical 430 Acre Cropland Farm. 

Repairs Lubrication 

Pcrct:nt Cost Hours Cost Percent Cost Hour-. Cost Total 
1\Jarhinc :\'cw of ~e1\T Per Operated Per of ~cw Per Opcn.ted Per Cost 
(T\pical) Site Prin·i" Pricctt Year Per Ycarttt Hour Pricett Year Per Yearttt Hour Per Hr. 

- -----~~~-~-

[)u!Jars Percent Dollars Dollars Pf:rrent Dollars Dollars Dollars 

Tractor 3-plow 3,400 3.5 119.00 780 
Pi ow Moldboard :1 X ] cj" 410 7.0 28.70 !65 

.150 0.7 23.80 780 .030 .18 

.174 0.6 2.46 165 .015 . 19 
Harrow Springtooth 12' 180 2.0 3.60 140 .026 0.1 .18 140 .001 .03 
Disk Tandem 8' 312 3.0 9.36 140 .067 0.5 1.56 140 .011 .08 
Drill Grain 16 X 8" 710 3.0 21.30 !50 .142 1.0 7.10 150 .047 .19 
Combine, Self 

Propelled 12' 6.300 3.0 189.00 150 
Truck I~;" T. 2,950 5~0 147.50 1,040 

1.26 0.3 18.90 150 .126 1.39 
.142 0.7 20.65 1,040 .019 .16 

t~cw machinerY prices were based on information obtained from machincn dc,ilcrs 
Li:mcr~ in Iq:)/. · 

ill Kingfisher and Log:-1n counties relatiYe to prices paid by 

ttRcpair and lubrication costs 1vere based on F. C. Fenton and G. E. Fairbanks (·lJ, T/11' Cw,i of L~ing Farm ,\lar/iinery; Engineering Experiment Sta­
tim BuPetin i..J-, k:1ns;-:s StZ"!te College, ).lanhattan, Kans<1s, September, 1954. 

t"\"i"Hours used per year for machinery 'iHTC based on c.5timated machinery lhC tn operation~ for crops grown on the typical 430 cropland acre farm of 
the ~d mungbcau growers intcn.ewed in K;ngfisher and Logan counties in l~Fli. 

0 -
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APPENDIX TABLE III. Estimated Fuel and Oil Consumption and 
Per Hour Cost for Operating a Three-Plow Tractor or a 12' Self-Propelled 

Combine. 

Quantity 
Item Uni<-s Per Hour Price 

l!ol/ars 

Gasoline- gallon 2.6 .185 
Oil quart .2 .25 
Oil Filt<'r cartridge .0125 1.20 

Oil 
Total 

consumption was based 
Add l quart oil per 
Oil hath services 40 
Oil chang·c G quarts 

upon the following: 
I 0 hours = 8 quarts for 80 hours. 
hours == I quart 2 quarts for 80 hours. 

() quarts for 80 hours. 

Total oil 16 quarts for 80 hours. 
16 --:- 80 == .2 quarts per hour 
Oil filter changed every 80 hours of usc 
I hour 7 80 = .0125 cartridges used per hour 

Cost 
Per Hour 

Dollars 

---:481 
.050 
.015 
.546 

SOUITf'' Gasoline and oil consumption was based on F. C. Fenton and G. E. Fairbanks, (4) 
The Cost of Using Farm 1\!fachinery)· Engineering Experiment Station, Bulletin 74, Kansas 
State Col1ege, Manhattan, Kansas, September, 1954; and information from farmers and 
farm machinery dealers in Kingfisher and Logan counties. Gasoline and oil prices were 
based on bulk deli\·ery to farm prices, 1957. 

APPENDIX TABLE IV. Estimated Fuel and Oil Consumption and 
Cost Per Hour for Operating a 1 Yz Ton Truck for Hauling Wheat 

or Mungbeans from Combine to Market. 

Item 

Gasoline 
Oil 
Oil Filt('r 

Total 

Units 

gallon 
quart 
cartridge 

Quantity 
Per Hour 

+.0 
.11 
.013 

Fuel and Gil nmsumption was based upon the following: 

Cost 
Price Per Hour 

/Jolt an Dollars 

.26 ~ 

.25 .0275 
1.90 .025 

1.09 

Gao;;olinc: ~0 miles driven per trip for road, field, and other dri\'ing. Truck will average 
,-) miles per gallon of gasoline for this driving and usc 4 gallons of gasoline per trip. The 
time required per trip or load is ene hour of actual truck dri\ ing. 20 miles per hour 
at :) mile~ per gallon == 4 gallons per hour. 
Oil used: Oil added in 1500 mile;; l quart 

Oil changed " () quarts 
Oil bath serviced I quart 

Total K quarts. 
K ---;- 1500 == .00.73 quarts of oil per mile driven 
20 miles pre hour x .0053 == .ll quart of oil used per hour 
Oil filter is changed every 1500 miles of dri\ ing 
~0 miles per hour --;- 1500 miles = .01 ~ filter cartridge used per hour 

Source: Gasoline and oil consumption was based on information from farmers, truck operator-. 
and truck dealer"i. Gasoline and oil price;; were based on discounted filling station 
rates for trucks. 



APPENDIX TABLE V. Estimated Per Hour Fixed Cost For Specified Machinery. 

Total Fixed 
Cost as Hours Cost Ccst Per Hour 

-:\"cw Percent of Cost Per Operated Per Including 
:\lachine SilL' Pricct ~ e1v Prin_.·rt Year Per Ycarttt Hour Tractor 

----------~·---·-- - -~-------------- -----

J>ollflrs P('re:nt f)o!lar.<,· JJul/ars Dollars 

Tractor ~) plow 3,100 14.0 176.00 780 .61 .61 
Plow Moldboard :I X 14" 410 10.6 +3.46 165 .26 .87 
Harrow Springtooth 1 '!' 180 9.5 1 7 .I 0 140 .12 .73 
Disk Tanck-r~t s· ']tr) 1 (\ c '2'2 r\'7 140 .24 .85 ,JI.:.., 1\J,U ,).._}.\}/ 

Drill Grain )() X 8" 710 10 [) 71.00 150 .47 1.08 
Combine, Self Propc·llcd 12' 6,3~10 14.0 882.00 150 5.88 5.88 
Truck [I/2 T. 2.950 14.0 4·13.00 1,040 .40 .40 

~ 
t:\e"\\- machinery prices \HTe l;a-;cd on iuforma·ion obtained from machincr~ dc<Jlers in Kingfisher and Logan counties rclati\·c to prices paid by :::::: 

farmers in 19.) 7. ~ 
t7J:. C. Fenton and G. F. Fairbanh, (4) The Cost oj l'sing Fann .\lachincry; Engineering Experiment Statinn Bulletin 7'1, Kansas State College, '....-:: 

\fanhatran, KansJs, September. 1~):)4. c..; 
t7tHours n~ed per year for machinery were ha·wcl on estimated machinery use by operation-. for crops grown on the typical 430 cropland acre farm of ~· 

the 20 mungbcan growers interYinrcd in Kingfi,;lwr aml Logan counties in 1 ~lrJi. () -~ 



APPENDIX TABLE VI. Estimated Per Acre Machinery Cost For Mungbeans As A Single Crop. 

Operation 

Tractor 
Plow Moldboard 
Harrow Springtooth 
Plant Drill 

Total preharn'St 

Size 
ol 

Fquip­
Jncnt 

'\-plow 
3 X 14" 
12' 
16 X 8" 

Repair 
and 
Lnh­
rica-
tiont 

'18 
.19 
,03 
,] 9 

per planted acre 
Adjusted to prr harvc·stcd acre 

Combine, Self 
Propelled 1 2' 1.39 

Grain Hauling 
Truck 1 Yo T. .16 

Total ha rvcsting and hauling 

Opcr:ttinp; Co:-;t P<'r Hour 

I;ud 
and 
Oiltt 

Tractor 
()Jwrating 

Cost 
Per 

Hour 

Total 
Op(Tltitw 
Cost Ll'rr.~ 
Hour 

Including 
Tractor 

\lachine 
Fixed Operating 
Cost J'irnc 
Per Per 

Honrt"!i" Acrd 
--~IJ~o~/l~a-n-· --------~l~Jr~J/~Ia_r_' - Hours 

.55 (!lOx. 73=.80) ~§ .80 .61 
.80 .99 .87 .61 
.80 .83 .73 .40 
.80 .99 1.08 .25 

1.26 
( 111 pnccnt of planted acres) 1.40 

.55 1.91 5.88 .29 

1.09 1.25 .40 .06 
.35 

Total for producing one acre of mungbeans 1.75 

i'Scc Appendix I ahle IT. 
"t'fScc Appendix Toblc Ill ancl 1\'. 

·dtScc Appendix Tahle V. 
~See 1\ ppcndix Table I. 

~fl'ractor oper;1ting roq wa-; incrt"a-;ed to allow for idling time and to and from field driving. 

Operating 
Cost Per 

Acre 

.60 

.33 

.25 
1.18 
U1 

.56 

.08 

.64 
1.95 

Fixed 
Co;-;t 
Per 

Acre 

Dollar.\ 

.53 

.29 

.27 
1.09 
1.21 

1.71 

.02 
1.73 
2.94 

Total 
Cost 
Per 

Acre 

1.13 
.62 
.52 

2.27 
2S! 

2.27 

.10 
2.37 
4.89 



APPENDIX TABLE VII. Estimated Per Acre Machinery Cost For Wheat As A Single Crop. 

Operating; Cost Per Hou1· 

Operation 

Si1c 
uf 

Equip­
ment 

Repair 
and 
Lull­

rica-
tiont 

'fractur :1-plov.,r .18 
Plow Moldboard :l x H" .19 
Harrow Springtooth 1 'J' .O:l 
Plant Drill 16 x 8" .19 

Total pr~harv~st per planted acre 

Fuel 
and 
Oii'!t 

i rae tor 
Operating 

Cost 
Per 

Hour 

Dnllars 

Tr;tal 
Opera: iug 
Co-:t Per 
Hcntr 

Including 
l'r<lctor 

Si (!!Ox. 73::::- 80)" 
.80 

.SO 

.99 

.R:l 

.99 
.80 
.80 

Adjust~d to cost per harvested acre (Ill percent of planted acr~sl 
Combine, Self 

Propdled 
Grain Hauling 

12' 1.39 

Truck 1;/2T. .16 
Total harvesting and hauling seed 

.55 

1.09 

Total for producing one acre of wheat 

tScc :-\ppcndix Table I I. 
Appendix Tahlc III and I\". 
Appendix 1 ab1e \'. 

*Sec Appendix Table I. 

1.91 

1.25 

\lachine 
Fixed Opcratillg 
Cost rime 
Per Per 

Houd··n Acre* 

/)n[/ars H011rs 

.87 .61 

. 7:l .6"J 
1.08 .~5 

1.51 
1.68 

5.88 .25 

.40 .10 
.35 

2.03 

~~Tractor operating co-;t wa-; increased to allow for idling time and to and from Geld driYing. 

Operating 
Cost Per 

Acre 

.60 

.54 

.~5 
1.39 
1.54 

.49 

.12 

.61 
2.15 

Fixed rota] 
Cost Cost 
Per Per :J:.. 

Acre :\ere ::: 
Dollar•: ~ 

;:: 

"" .-L) 1. I :l ;:: 

.47 l.Cll -. 

.27 .52 
~ 

1.27 2.66 :J:.. 
1.41 2.95 

::: 
::::: 
·~ 

1.47 1.96 "' -. 
"' 

.04 .16 2., 
1.51 2.12 '> ...., 
2.92 5.07 :::: 

'Jq 
C' 

"' ::::: 

"' 



APPENDIX TABLE VIII. Estimated Per Acre Machinery Cost For Wheat Following Mungbeans m a Double 
Cropping System. 

Operating- Cost Per Hotn 

Tntal 
Repair Tractor Operating· 

,-;itc and ()pnating Cost Per 
of I.ub- Fuel Cost Hour 

Fquip- rica- and Per lncluding 
Operation lllCilt tioni' Oi!H Hour Tractor 

lJol/ars 

Tractor :l-plow .18 .55 (I lOx. 73=.80)*' .80 
Disk Tandem 8' .08 .80 .88 
Plant Drill 16 X 8" .19 .80 .99 

Total pn·hanTst peT planted acre 
Adjusted to cost per han·cstcd acre ( 111 percent of plantc-d (1Cf('S) 

Combine, Self 
Propelled 1 ~· 1.:19 

(;rain Hauling 
Truck I y, T. .16 

Total harn·sting and hauling wheat 
Total for producing one acrl' 

Appendix Lthk II. 
\ppcndi:-..: J'ahk II I <llH! 1\'. 

·;··(\·Sec ·\ppcndi' I ;dJlc Y. 
~Sec Appendix I' able I. 

of wheat 

h c .. ).) 1.9± 

.09' .25 

following mungbt>ans 

Fixect 
Cost 
Per 

Hnurtt·J· 

J)ol/ars· 

.85 
1.08 

5.88 

.-to 

~*Tractor operating co-.! ,\.:t'i incrc;J'icd 10 ;Jllow for idling tin1c and to and frolll iiclU dri\illg. 

:\fachinc 
Operating· Fixed Total 

Time Operating Cost Cost 
Per Cost Per Per Per 

Acrd .-\ere Acre Acre 

Hours iJol/ars 

.:18 .:B .32 .65 
.25 .:25 . 27 .52 
.63 .58 .59 1.1 7 
.70 .6-t .65 1.29 

.25 .-+9 U7 1.96 

.10 .12 .0-t .16 

.35 .61 1.51 2.12 
1.05 1.25 2.16 3.H 

a 
~· 
~ 

:::) 

;:,.. 
::: 
;:::; 
:::) 

::0. 
cr~ 
~ . .... 
::: 
~. 

::::: 

~ 
x 

'(:)-
~ -. 
~ 

-
VJ 
::::: 

;:, 
;:s 



APPENDIX TABLE IX. Data Used Ill Statistical Analysis, 1942-1959. 

llcflatcd lldlatcd r~. of "\Vhcat \Iunglwan \ere~ of Yield of 
Price ol Rainl:lilh·c Price <:1 ;\ baJu!oncd in Rainfa!IT+T \funglwan Product ion \I ungbcans ".\lungbcans/ 

\I llll~..!;IK·an'i·i func I 0 to Cowpcast Kingfisher july I() to Prodtwtion Plu-; Imports Planted Hanestcd 
in (t) Julv Ill in (t-1) Countv Sept. J.) in (t-1) in ( tl in (t) Acre in (t) 

('{'lll'i/lb. ·inches cents/lb. in ( t) inches (111110 lhs.) ( 1000 lbs.) (I 000 acres) (pounds) 
.----- ----- --~------ -------· ----- --------- -----

Year X! 1;X 1 ;Y;:·i·t X" x,, Xt X x, X,;X 11 ~ y 
I Y~;X:1 11H 

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

1942 6.76 5,400 540 
1943 I 1.+9 .96 :H7 30.7 2.7:1 5,600 6,300 15 180 
1944 ~0.68 :u9 'iJ)(i 7.1 5.67 6,300 11.000 75 200 
1915 lUll 9.61 4.79 5.2 -+.38 11.000 24,200 169 220 
1946 9.79 t.61 3.12 9.8 -+.64 ~ 1.200 1+,800 110 210 
194 7 8.00 3.27 +.25 7.'2 2.28 11,700 I 0,380 62 250 
19+8 +.99 I 0 58 4.26 5.1 1.68 I 0,080 16.400 64 :l20 
1949 :us +.65 3.05 4.9 6.0+ 16,000 9,500 :ll 100 
1950 3.74 4.59 2.76 21.0 13.55 9.0)0 14 050 ct() 450 
1951 5.03 4.74 2.98 %.4 7.01 13,950 5.500 30 250 
1952 15.54 .83 :us 9.7 3.8+ t,OOO 9,90J 20 120 
1953 7.44 !54 3.71 15.6 8.76 1.200 8,700 28 325 
195-1 10.48 .99 3.72 10.2 3.01 6,500 5,040 18 100 
1955 6.09 2.43 3.93 51.1 3.26 840 9,000 38 280 
1956 11.80 2.21 2.74 4.4 3.76 7,000 7,835 32 200 
1957 5.33 5.07 3.25 20.1 6.47 2.400 9,522 28 380 
1958 3.63 7.55 2.70 4.7 10.32 7;600 16,568 35 550 
1959 2.83 4.33 2.50 +.4 7.01 14,850 (4167) 25 290 

·;·:\1tmghcan and c<nrpca prices \rcrc defatcd by using the index of \Vholc~a:c price of the llnitcd States, \\·ith J!J4(J-19:)0 as the l:ast' pericd. 
·i-YI'hc dcfla:cd price of mungbcans in the current year was indicate:l as X~ 1 \rhcn nscd as an independent Yariahlc in Tah:e 9 and as Y:3 vdlCn 

usccl a~ a dependent yariable in price analysis. A lag of one year in this data resnltccl in data for (XJ yariablc) the deflated price of mungbcans 

in ( t-Ji. 
tttThc prccipita:ion <hlta for Cre'iccnt, Fort Cobb, Seminole, and \VagDncr wen· weighted by the c:~timatcd percentage of the sta~c Jllungbc;m nop 

produced by the area represented to obtain the rainfall data. 
*The fignrcs reported arc data for the (Xs \ariable) mungbf'an production pJu.., import-; in (t). :\ lag of one vcar in the data resulted in data 

for (X 11 variah!e) l!lungbean production plus import.-; in (t-1). 
**The da~a giH'I1 arc for (Y:.! variable) yield of mungbcan per harvestccl acre in (t). :\ lag of nne year in the da!a gavf' (X10 variable) yield of 

rn ungbcans per harn·sted acre in ( t -1 ). 
(t) indicates current year and (t-1) indicates previous year. 
Source: (!), (5), (61, (7), (8), and (9). 

::: 

::: 
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