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Effects Of Better Selection Of Crops 
And Pastures On Farm Income In 

Missouri 
George W. Collier* and 0. R. Johnson 

University of Missouri, Agricult1t1·aL E xperiment Station, in cooper~ 
ation with Bu.rean of Ag1·ic1dtnra.l Economics, United 

States Department of Agricultu.re. 

INTRODUCTION 

Declining crop acreage, decreasing yields per acre, and serious 
losses by soil erosion make imperative the reorganization of many 
Missouri farms if a profitable agriculture is to be long maintained 
with any given price level. In the area north of the Missouri River, 
corn acreage has declined about 28 per cent in the last 25 years. Al
though the reduction in corn area has probably taken place on the 
least fertile acres, the average yield per acre of corn has also de
clined. In the same area, more than one-half of the total acreage 
has been classified as seriously eroded (more than one-half of the 
original surface soil washed a way) . 

The College of Agriculture of the University of Missouri for sever
al years has recommended changes in farming practices which would 
check the increasing damage from erosion and more nearly main
tain the fertility of the soil. These recommendations have been very 
helpful to farmers where no extensive reorganization of the farm 
was involved and where the farmer has been able to foresee the 
probable effects of a given change on his entire farm business. The 
organization of different farms is so variable, however, that a specif
ic recommendation will affect the returns from individual farms in 
a variety of ways. A change in the proportion of the various kinds 
of feed grains and roughages produced may have different effects 
on a hog farm than on a dairy or beef cattle farm. Farmers need 
help in tracing the influence of changed farm practices through 
the organization of the farm as a whole. Help is also needed in ap
praising long-time effects as well as temporary results. 

The acreage of some newly recommended crops, such as winter 
barley and Korean lespedeza, has increased rapidly but knowledge 
of these crops is not widespread in some parts of the State. Use of 
these crops and . other changes in farm practices will make impor
tant contributions to soil fertility maintenance and future returns 

•Associate Agricultural Economist, Bureau of Agricultural Econom ies , United States Depart· 
ment of Agriculture. 
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from farming when the organization of the farm is so changed as 
to utilize them fully. Their use, however, will drastically change 
the cropping system and the pattern of feed utilization by live
stock in some cases. Many farmers are interested in more infor
mation on how changes in kinds and proportions of crops grown 
will affect the organization of their £arms and their income over a 
period o£ years. 

With a view to helping farmers in an evaluation of the effect of 
specific recommended changes in farming practice on the organiza
tion and income of farms of widely varying types, the Department 

Fig. 1.-Type-of-farming areas in Missouri with location of farms studied: 
1. Northern Meat Production 5. Ozark Meat Production 

a. Marshall-Wabash a. Clarksville-Lebanon 
b. Grundy-Shelby b. Clarksville-Huntington 
c. Shelby-Lindley 6. Western Corn, Small Grain 
d. Putnam-Lindley 7. Jasper County Wheat 
e. Summit 8. Southwest Fruit, Dairy 

2. Western Dairy Livestock, Truck 9. Ozark Plateau Dairy 
Kansas City-St. Joseph 10. Southeast Lowlands 

3. Eastern Dairy Truck, Wheat a. Southeast Corn, Cotton 
St. Louis City b. Southeast Cotton, Corn 

4. Ozark Border Dairy, Wheat 
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of Agricultural Economics of the University of Missouri in coopera
tion with the Bureau of Agricultural Economics, United States De
partment of Agriculture, conducted in 1935 a survey of 294 farms, 
located in four farming-type areas in the State. Information was 
obtained concerning the utilization of crop and pasture land and 
the normal production of livestock and livestock products on typi
cal farms in parts of each of these areas. The boundaries of the 
farming type areas (county line basis) and the location of farms 
on which records were obtained are shown in Figure 1. 

The principal purpose of the survey was to obtain typical com
binations of crops and livestock in most of the farming type areas 
and sub-type areas, and sufficient related information to be used 
as a basis for approximating the effect of erosion-preventive and 
fertility-maintaining practices on farm income. An effort was made 
to express the normal production of crops, livestock, and livestock 
products in physical terms so that normal price relationships could 
be considered in the analysis of the organization problems on typi
cal farms in specified localities. A method of approach is used 
which may be useful to farmers in other areas or to farmers in the 
same area whose situation differs from the typical one considered. 

Only the long time effect of the recommended changes is consid
ered. No attempt is made to suggest means of overcoming the dif
ficulties of putting a fertility maintenance program into effect on 
many farms. Many farmers have been unable to make the increased 
cash outlay necessary to initiate a program of this kind. Such a 
program often involves a decrease in the acreage of some import
ant crop so that in addition to increased expenditures there may 
be temporarily decreased income. Already in stringent financial 
circumstances, some farmers have been unwilling to sacrifice pres
ent returns for enhanced future gains. A high percentage of ten
ancy in some areas has been a further difficulty in effecting a long
time farming program on many farms. This study, however, is 
particularly interested in what is a good long-time farming pro
gram for situations common to many parts of Missouri. It is also 
considered to be outside the scope of this study to conjecture as 
to the effects of changes in Missouri's agricultural production on 
the price relationships of specific products. The advantages of us
ing the agricultural resources of the State most efficiently from the 
standpoint of normal price relationships for the country as a whole 
will far outweigh the effect of changed price relationships due to 
the shifts in production suggested for Missouri. 



6 MISSOURI AGRICULTURAL EXPERil\IENT STATION 

PRODUCTION PROBLEMS OF LAND UTILIZATION IN 
MISSOURI 

Farming Type Areas in Missouri 

The character of the agriculture in different parts of the State 
of Missouri varies widely on account of the variation in physical 
resources and economic factors. In Figure 1, ten farming type 
areas, having significant differences in soil types and farm organi
zation, have been delineated. The type of soil with its characteristic 
topography has probably been the most important factor causing 
the differentiation between type of farming areas. 

Some of the differences in farming to be found over the State are 
indicated by the names given to the type-of-farming areas in Figure 
1. Thus, the Northern Meat Production Area (Type Area 1) is 
characterized by the importance of beef cattle and hogs although 
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Fig. 2.-Value per farm of products sold or used by family, by type-of
farming areas in Missouri, 1930 census. 
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there are wide variations in the methods of handling cattle and in 
the proportion and yield per acre of crops grown. The sub-types 
(A, B, 0, D, and E) are designated by the names of the principal 
soil series prevailing in the area. The variations in type of soil ex
plain largely the differences in cropping systems and the livestock 

production based upon them. 
Missouri is primarily a livestock State. The 1930 agricultural 

census indicates that four-fifths of the gross value of products sold 
or used in the home consists of livestock and livestock products. 
The average value of total production per farm in the northern part 
of the State (Type areas 1, 2, and 3) was at least $500 higher in 
1929 than in the rest of the State (See Fig. 2) . This is due partly 
to the larger size of farms and to higher crop yields per acre north 
of the Missouri River. The sale of livestock and livestock products 
made up a larger share of the total production in Type Area 1 than 

in any of the other nine areas. 

Crop Yields Not Being Maintained 
In spite of the greater potentialities for production in the north

ern part of the State, surveys have shown greater losses from ero
sion in parts of this area than in any other part of the State. The 
type of soil, per cent of slope and use of land have been factors re

sponsible for bringing about this condition. This loss of top soil 
has been instrumental in reducing the acreage of crop land, espe

cially for corn, and in reducing acre yields on the acreage remain

ing. 
The trends in acreage and yield per acre of corn in the four princi

pal type-of-farming areas in northern Missouri are shown in Figure 
3. The acreage of corn has declined at an average rate of 0.87 per 
cent per year in Type Area 1-A in Northwest Missouri, and from 
1.30 to 1.52 per cent per year in the other three type-areas which 
extend eastward across the northern part of the State. From 1910 
to 1932 there have been wide yearly variations in acreage of corn 
due to weather conditions at, or previous to, planting time, and to 
changes in acreage of wheat or other crops. During this period, 
the acreage of oats has gradually increased. Except for a large 
increase from 1918 to 1923, the wheat acreage in northern Missouri 
has shown no decided trend except for a slight decline in type area 
1-D. Most of the decline in corn acreage has been accounted for by 
an increased acreage of pasture. 

If an average rate of change is obtained by fitting a line of least 
squares to the acreage of corn from 1910 to 1932, a reduction of 20 
per cent is indicated in Type area 1-A, 34 per cent in 1-B, 35 per 
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cent in 1-C, and 30 per cent in 1-D. In Figure 3 a similar calcula
tion for per acre yields from 1910 to 1933 shows decline of 2 per cent 
in type area 1-A, 8 per cent in 1-B, 21 per cent in 1-C, and 15 per cent 
in 1-D. If yields for the abnormal years 1934 and 1935 were given 
consideration in this calculation, a much greater rate of decline in 

yields would be indicated. 
The yield per acre of corn' is highly variable from one year to 

another on account of the extreme variation in weather conditions. 
A period of even 25 years may not be sufficient to furnish an abso
lutely reliable indication of yield trends especially if the years of 
extreme variation are not evenly scattered throughout the period. 

The yield per acre of corn since 1910 for the four type of farming 

areas in northern Missouri has been so variable from year to year 
that little significance can be attached to the calculated trend shown 
in Fig. 3. There is little question however that there has been a 
decrease of 25 to 30 per cent in the production of corn in northern 
Missouri in the last 25 years even though no consideration is given 
to the abnormal years of 1934 to 1936. 

Factors Affecting Crop Yield Trends 

An important explanation for declining acre yields is the low 
percentage of the rotated land that is ordinarily in legume sod 
crops. In most areas, the acreage of legume sod crops a:inounts to 

not more than ten per cent of the rotated land. The acreage of these 
crops would need to be l.ncreased to two or three times the present 
figure to maintain the proper nitrogen and humus turnover of the 
soil and to prevent excessive losses of fertility by soil erosion. Even 
with a good cropping system, some loss by erosion is inevitable. In 
addition, the available mineral content of the surface soil in many 
areas has been reduced to the point that a greatly increased applica
tion of mineral fertilizers will be necessary to maintain crop yields 
for any long period in the future. 

The older agricultural experiment station plots furnish some in
formation regarding crop yield trends for long periods of time with 
specific rotations. Between 1888 and 1926 the yield of corn grown 

continuously on the Morrow plots at the University of lllinois de
clined at the rate of 1.41 per cent per year.1 Per acre yields on a 

plot with a corn, oats rotation declined at the rate of 0.95 per cent 
per year, and on a third plot on which a corn, oats, red clover rota
tion was followed, yields declined at the rate of 0.44 per cent dur
ing the same years. At Rothamsted, England, the yield per acre of 
wheat grown continuously without manure or fertilizer for 50 years 

'Illinois .Agricultural Experiment Station, Bulletin 30Q-" Les•ons ! !'Om the Morrow Plots" . 
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declined at the rate of about 1.0 per cent per year, and barley grown 
continuously for 43 years yielded about 1.6 per cent less per year 
during that period. 

At the University of Missouri, corn has been grown continuously 
on one plot since 1889. Figure 4 shows that while the yield per acre 
on the Sanborn Field plots has been highly variable from year to 
year there has been an unmistakable trend in the decline of more 
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Fig. 4.-Corn yield trends on Sanborn plots, Columbia, Missouri, continuous 
corn vs. corn in rotation with small grain and clover. 

than ten bushels per acre on the continuous corn plot. In compari
son with the trend in yield of continuous corn on the Sanborn Field 
plots, Figure 4 also shows the trend in yields of corn grown in ro
tation with oats, wheat, red clover, and timothy. For the purpose 
of this comparison the corn yields on three plots, namely corn-wheat
clover, corn-oats-wheat-clover, and corn-oats-wheat-clover-timothy
timothy were averaged. Although these plots did not receive any 
application of manure or fertilizer the yield per acre of corn was 
much more nearly maintained, and at a much higher :figure. Even 
the untreated rotation plots, however, showed an average decline 
of somewhat more than four bushels per acre for the 47 year period. 

At Rothamsted, England, and at Urbana, Illinois, the experiment
al plots are nearly level and the plots at Columbia, Missouri, have 
a very slight slope. Consequently, there has been little or no ero
sion to affect the yield trends given above. With the same cropping 
systems used under average farm conditions on the rolling lands 



RESEARCH BULLETIN 282 11 

of Missouri, yield declines would be much greater than was true at 
the three experiment stations named. 

The effect of crop rotation with legumes in increasing soil organic 
matter and in decreasing water runoff and soil erosion is another 
important consideration. At the University of Missouri the soil 
loss per acre over a ten year period was more than seven times as 
great from a continuous corn plot as from one on which corn, wheat, 
and clover were rotated.1 Even in the years in which corn was 
grown on both plots, more than twice as much soil was lost from 
the continuous corn plot as from the rotated corn plot. The water 
runoff from the continuous corn plot for the five month period May 
1 to October 1 (3-year average) was almost twice as great as from 
the rotated corn plot. The decreased loss of soil and water from 
the rotated plot was largely due to the incorporation of organic 
matter in the soil by plowing under clover stubble. 

Crop yield trends on farms will vary with practices used, such as 
manuring, use of commercial fertilizer and lime, kind of crops 
grown, drainage, seed selection, and tillage methods. The fertility 
of the soil, topography, physical characteristics of the surface soil 
and subsoil, and the quantity and distribution of rainfall are other 
factors causing variation in the rate of change in yields. On some 
farms, yields have been materially increased by modifying some of 
these factors. On others the decline in yield due to declining fertil
ity has been minimized by the influence of other factors tending to 
increase yields. Declining per acre yields for an area as a whole 
have often remained unnoticed because some of the poorer acres 
have been retired from cultivation. The typical trend in crop yields 
due to declining fertility on farms is greatly influenced by the ero
sion to which the land is subjected. 

Oftentimes yields are limited by a deficiency or excess of one of 
the elements or conditions necessary for optimum plant growth. 
Thus, if the plant food elements available in the soil are in proper 
proportions, rainfall, temperature, or drainage may be the only 
factors limiting yield. On some soils the supply of nitrogen or or
ganic matter may .be the limiting factors. In regions of abundant 
rainfall lime has been extracted from the soil in many areas by 
leaching and long-continued cropping. This condition may have 
made it impossible in some areas to obtain a stand of some legumes. 
While lime might not be a directly limiting factor in the yield of 
corn, yet it might be responsible for a dearth of organic matter. 
The lack of phosphate may limit yields both directly and indirectly. 

1See Missouri Bulletin 271 by R. E. Uhland and J. C. Wooley. 
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On livestock farms one would not expect yields to decline so rap
idly as on farms where a larger proportion of the land is in har
vested crops, especially if the crops are hauled off of the farm. 
Enough manure accumulated at the feedlots on the farms studied 
to cover the crop land about once in eleven years. In addition, 
many farmers feed a considerable part of the crop on the fields. 
There is a smaller loss of fertility, of course, if the crops are fed on 
the fields or are grazed off than if they are fed in the feed lot, for 
even the careful handling of manure involves some loss. 

NATURE OF STUDY 
Areas Surveyed 

Farm records were obtained in four of the ten major type-of
farming areas in Missouri. Two hundred of the farms visited were 
located in the five sub-type areas of Type Area 1 (See Fig. 1). The 
other 94 farms were located in Type Areas 4, 6, and 9. Two locali
ties were studied in each of the Type Areas 9 and 1-b because of 
significant differences in the types of farming in different parts of 
those areas. The information obtained from farmers consisted of 
the normal acreage and yield per acre of crops and the normal num
bers and production of livestock together with significant items 
of cash cost for equipment, fertilizer, hired labor, threshing, repairs, 
and other items. 

There was some selection of farms on the basis of whether the 
individual could give information concerning normal production 
for his farm. Usually the farmer interviewed was one who had 
been on the same farm for a number of years. The farms on which 
records were obtained averaged larger in size than the census 
average for all farms in these areas. The yields given as normal 
were also about 10 to 20 per cent greater than a ten-year average 
yield for farms in these areas. This is probably due to the tend
ency to interview better than average farmers in a survey of this 
kind. There is probably a tendency also for the farmer to give in
sufficient weighting to years of very low yields and failures when 
estimating long-time average yields for his farm. 

It would seem that the farms studied had much more livestock, 
even in proportion to the size of farm, than if they were a more near
ly representative sample of all farms in these areas. The importance 
of cattle is probably exaggerated somewhat more than other classes 
of livestock by using these farms as a sample of all farms in these 
areas. The average livestock production per farm on the 294 farms 
consisted of 14,060 pounds of hogs, 11,200 pounds of cattle and 



TABLE 1.-FARM ORGANIZATION FACTORS I N 10 AREAS STUDIED (ESTIMATED NORMAL, 1935 SURVEY)* 

Ozark Item 
Northern Meat Production Area 

Western Corn Borc'ler Avernge 
nod Ozn rk Pin teau Dalr)' Ten 

R b c d e Small Grain Dairy Wbeat Areas Counties In whlcb !n rms Audrnin St. Clair were locn ted Clinton Linn Mercer Adnir Callawny Cnss Yel'nOn Gre('DC Webster I•'rnnklin 
Ralls Cedar Wright Number of tnrms .... ........... .... 31 H 20 27 48 25 22 ~-t 22 26 201 T<>tnl acres per farm 325 261 252 265 276 2(}! 30t 177 23! 182 252 ~ Harvested crops Pet. on 44 38 34 ~2 56 57 55 34 46 48 t<l Rota ted land .. 61 50 38 36 GO 57 61 70 38 52 53 U1 Hurvested crops in t<l 
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•More Oetnlled per farm figures concerning ncrenge of crops nnd pasture. livestock numbers nml produc tion, feed per unit Of livestoc k by clnsses. information concerning buildings nnd equipment, mnnure, lime, nnd rertntzer use, and quantities of fnrm products used in tile household in each of tbe 10 areas studied nrc given in Tables 10 to 22 In tbe appendix. 
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calves, 1,150 pounds of butterfat, 1,250 dozen eggs, 490 pounds of 

chickens, 1,020 pounds of sheep and lambs, and 100 pounds of 

wool. 
The factors of farm organization shown in Table 1 illustr3;te some 

of the major differences in farm· organization between the ten areas 

studied. In three of the ten areas studied (Clinton, Cass, and Au

drain-Callaway-Ralls) an average of moTe than 40 per cent of the 

harvested crop land was in corn. Three other areas (Adair, Frank

lin, and Webster-Wright) had an average of about one-fourth of 

the harvested crop acreage in corn. The Greene and Franklin areas 

were the only ones with more than 20 per cent of the harvested crop 

land in wheat. The Adair county farms averaged only 1 per cent 

in wheat. 
The proportion of oats >vas more nearly uniform between areas 

with an average for the 294 farms of 16 per cent of the harvested 

crop land in this crop. The average proportion of crop land in soy

beans was also rather uniform in all areas except for the Audrain

Callaway-Ralls area where soybeans made up twice the average 

proportion of the crop land (15 per cent). The Mercer and Adair 

county farms had a larger proportion of their crop land in hay 

other than soybean hay than the farms in any of the other areas 

studied. 
The harvested crop land averaged just under one-half of the total 

farm area for all farms visited (48 per cent). There was an average 

of five per cent of the farm area in year-long rotation pasture and 47 

per cent in permanent pasture, woodland, farmstead, and waste 

land. The areas having the smallest proportion of harvested crop 

land .were the Webster-Wright, Adair, and Mercer areas where 

only slightly more than one-third of the farm area was in harvested 

crops. 
Wide variation in livestock production per farm accompanied the 

variations in the proportion of crops grown in the areas studied. 

There was a greater difference in the purpose for which cows were 

kept than in the average .number .of cows per farm from one area 

to another. Only 20 per cent of the cows in the Mercer county rec

ords were milked as compared with 97 per cent in the Greene coun

ty area (See Table 1). In Adair county only 13 per cent. of the 

total meat production of cattle and calves was classified as fat beef 

as compared with 89 per cent in Clinton county. The Clinton coun

ty farms had from 3 to 15 times .as many brood sows per farm as 

the average of any of the other nine areas studied. More detailed 
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figures concerning average livestock numbers and production m 
the areas studied are given in Table 11 in the Appendix. 

Less than one-fifth of the farms in the ten areas had a tractor. 
In three of the areas (Audrain-Oallaway-Ralls, Clinton, Franklin) 
tractors were found on about one-third of the farms while in Mercer 
and Adair counties there were no tractors on any of the farms 
studied. On the 294 farms in the ten areas commercial fertilizer was 
normally applied to 14 per cent of the corn land, 53 per cent of the 
wheat land, and 4 per cent of the oats acreage. The 12 acres per 
farm which was annually covered with manure included 17 per 
cent of the corn land, 11 per cent of the wheat, and 2 per cent of 
the hay and pasture area. 

Method of Analysis 
The average figures mentioned so far indicate only the broad 

differences that are to be found in the farm organization in specific 
areas. They portray a general picture of the area but may not 
accurately represent any farms found witlain the area. To obtain 
a more homogeneous sample for further study those farms within 
an area having similar sources of income were grouped together. 
Within each group the variation in size of farm was shown by array
ing them according to acres operated. From this grouping it is 
easier to pick out a farm organization more nearly representative of 
the farm types in the area. In this way one can be more nearly 
specific in making recommendations and will not go so far astray 
in applying them to farm conditions. 

The number of farms of specified types in the areas studied and 
the average proportion of the value of the gross production made 
up by seven kinds of farm products are shown in Table 2. The 
principal factors determining the type classification into which a 
farm was placed were the quantity of feed consumed, quantity of 
labor necessary, and the value of product from the various enter
prises. The type name designates the most important enterprises 
on farms of a specified group. 

The enterprise named first did not always furnish the largest gross 
value of product. The value of the final product is not the best 
index of the importance of an enterprise to the farm organization. 
The poultry enterprise might be an important source of income and 
yet utilize only a small proportion of the available feed. Using 
the value of feed consumed as a measure of importance of enter
prises exaggerates the importance of hogs as compared with other 
classes of livestock. The greater utilization of man labor by dairy 
cows should also receive some consideration in this connection. 



TABLE 2.-NUMBER OF FARMS OF SPECIFIED TYPES AND IMPORTANCE OF SPECIFIED SOURCES OF INCOME, 294 MISSOURI FARMS 
SURVEYED IN 1935 

Dnlry 
Dnlry Hog 

Beef 
breeding 

Beef and Hog 
breeding fatt en ing Dnlr)' 

Hog-beef 
breeding 

IIog-heef nn<l Hog-beer 
b1·ec•lJng- futtpnlng fn ttening Hog 

Aren Studied: NUMBER 01•' I•ARMS 

Genernl 
Cnsh 
groin 

Totnl 
Mlse el- or 
lnneouB nverng e 

Clinton . . . . . . . . . . • . • . . . - 2 - G 2 - 0 0 2 - 1 - 31 Lim1 ... .. . .• . , . . . . . . . . . 3 ·1 10 H 4 1 1 2 2 3 - - 44 Mercer . . . . . . . . . . . . . . . . . - · il n ll 1 3 - 1 - - - - 2ii Adnlr . . . . . . . . . . . . . . . . . . 8 7 Hi 1 - - - - - - - 1 27 Audruin, Callnwoy, Rnlls 4 7 1 0 1 3 8 3 2 G 4 - 48 Cass ................... 1 1 3 5 3 2 2-- 5 3- 25 St. Clair, Vernon, Cednr 2 2 2 4 - - 6 3 - - 3 - 22 Greene . . . . . . . . . . . . . . . . . 0 7 - 2 2 - - 1 - - - 3 24 Webster, Wright . . . • . . . D 5 4 4 - - - - --< - - - 22 Franklin . . . . . . . . . . . . . . . 11 4 1 5 1 - - 1 - - 3 - 26 
Totnl .. .. .. . .. . 42 44 42 50 14 ll 2() 20 G 14 11 4 204 

Sources of income: PIDRCE::-ITAGil!l Oi•' <:ROSS l'ROIIU C'l' \' ALUE* Crops .. • .. .. .. .. .. .. .. . 5 7 il 6 4 12 7 2 ll 22 48 37 1 0 Hogs . . . . . . . . . . . . . . . . . • . o 34 28 27 5~ 10 r.n ·15 81 28 22 7 3li Fat ·beef . .. .. .. .. . .. • .. •• •• 1 37 •• 2 20 41 •• 12 7 •• 16 Other beer .. .. . .. .. .. .. 20 H 37 11 7 16 3 1 2 6 8 7 12 Milk products . . . . . . . . . . 41 2i\ 8 !i 13 5 2 2 2 6 (I 5 10 Sheep and wool . . . . . . . . 7 3 8 3 0 4 2 2 2 7 1 1 4 Chickens nnd eggs .. .. .. 18 17 12 . 11 15 12 7 7 4 19 8 43 13 
Total .......... 100 100 100 100 100 100 100 100 100 100 100 100 100 

*In determining gross product value the following prices per unit were uRed: corn $0.00 per bushel, wheat $0.65 per bu . , onts $0.35 per bu . , soybeans $1.00 per bu., bny $8.00 per ton, bogs $0.07 per pound, fnt beef $0.075 per pound, other beef $0.065 pe~ pound , sheep nnd lambs $0.07 per (>Onud, wool $0.24 per pound, chickens $0.H I>er pound, eggs $0.20 per 1loz., butterfat $0.25 per pound. Only the finn! product avnilnble for snle or use In the househ~ld wns considered. In the cnse of i>Urcbnsed feeder pigs or cattle, the gnin In weight only wns conside1·ed as production. ••Less tbnn one·hnlf of one per cent. 
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Consequently, all three factors, namely, quantity of feed consumed, 

quantity of labor necessary, and the farm value of the :final product 

of specific enterprises were used in the determination of the farm 

type names and in the classification of individual farms under one 

type or another. 
The beef-breeding and fattening farms, most common in Linn, 

Clinton, and Mercer counties, were more numerous than any other 

one type of farm in the ten areas as a whole. Dairy-hog, dairy, and 

beef-breeding farms were next most common. While there were 

very few hog farms where hogs were the only important source of 

income yet the hog enterprise was important in combination with 

other kinds of livestock. Hogs constituted the most important en

terprise on fully one-fourth of the farms. The dairy farms were 

most important in the Greene, Webster, and Franklin areas. The 

beef-breeding farms were more numerous in Adair, Mercer, and 

northern Linn counties. In Clinton county the hog-beef breeding 

and fattening and the hog-beef-fattening (without a breeding herd) 

types were the · most common in the group of farms surveyed in 

that area. Cash grain farms made up less than 5 per cent of the 

294 farms studied. 
In making suggestions for recommended changes in organization 

typical systems of farming were set up in each area studied. In 

some cases two or three plans for the important types of farms were 

set up to show variations in size of farm and other factors. With 

information concerning variable and :fixed expenses, and a basis 

for estimating changes in physical production with changed 

methods, it is possible to approximate the effect of recommended 

practices on farm income. 
In budgeting the result of specific changes in cropping practices 

it is necessary to estimate their effect on crop yields, production of 

livestock, cash income, and cash expenses. The same prices per 

unit of product sold were used for comparing the present system of 

farming with the proposed alternative. Long-time relationships 

between the prices of grains, livestock and livestock products were 

TABLE 3 .-PRICES USED FOR PRODUCTS SOLD 

Product Unit Cents Produce Unit Cents 

Corn Bushel 60 Thin cows Pound 4, 

Wheat Bushel 65 F a t c<>ws Pound 5 

Oats Bushel 35 O•tller tnt cattle Pound 7¥.: 
Barley Bushel GO Feeder cattle Pound 6 

Soybeans Bushel 100 Brood sows P ound 6 

'Bnttertat Pound 25 Other hogs Pound 7 

Milk 100 lbs. 140·150 Cull ewes Pound 5 
Eggs Dozen 20 Lambs Pound 7 

Wool Pound 24 Chickens Pound 14 



18 MrssouRI AGRICULTURAL ExPERIMENT STATION 

considered in arriving at the actual prices used (See Table 3). The 
same prices were used in the budgets for farms in all of the areas. 
The relationship between prices of different products is probably 
more important in measuring the effect of changed practices than 
the actual level of prices used. No great significance is attached 
to the calculated returns for the operator 's labor and capital. The 
relative returns from the compared systems are considered to be 
most significant. 

How Soil Conservation Affects Farm Income 
The returns from the proposed alternatives in the budgets for 

each area are the estimated returns after the plan has been in 
operation for enough years to have its full effect on crop yields and 
livestock production. To compare this return with the return 
from present production does not represent the full advantage of a 
system of management which comes nearer to maintaining the 
fertility of the soil. If all factors could be taken into account, a 
fairer comparison would be to compare the estimated future income 
from the two systems rather than to compare the future income of 
a proposed recommendation with the present income from the 
present plan. If past trends are continued, the income now received 
from present methods cannot be maintained. 

In Figure 5 the returns from two plans of organization have been 
projected 20 years into the future. This kind of comparison il
lustrates two things that are not shown in the budget comparisons 
for specific areas. First ,· it shows a net income comparison for the 
first year of operation without any increased production to match 
the increased expenditure. Secondly, it illustrates the effect of 
declining fertility on income several years in the future. 

Farm income has been obtained in the past by not calculating 
any deduction for impaired soil resources. In many cases what was 
called income was really a deduction from capital. This method 
of soil accounting cannot be continued long in the future without 
realizing greatly increased costs due to past cropping practices or 
the impossibility of continued crop production on account of soil 
erosion. 

Figure 5 is not meant to apply to a particular type of farm or a 
specific plan of reorganization but to be typical of many farms as 
now operated in comparison with most programs of soil conserva
tion and permanent systems of agriculture. For purposes of easy 
illustration, it was assumed that yields from the present system 
would decline at the rate of one per cent per year. Expenses for the 
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~~-~~-~~-m~-~~-CROP_AND LJ_VESTOC_K EXP_ENSE ---J 

!--------,---------MACHINERY. BUILDING. AND FENCE 
CASH EXPENSE 

!------------- DE PR EC lA Tl ON OF LAND --------1 

... 
VALUE OF OPERATOR 'S LABOR PLUS 

5 PERCENT INTEREST ON INVESTMENT 

!------------APPRECIATION IN LAND VALUE -----1 

- - • I l ·. VALUE OF PRODUCTS USED 

~~~ m• ~~ ~~ ~~ IN HOUSEHOLD ----1 

CASH SALES------------1 

TOTAL RETURNS LESS TOTAL ___ ----1 
CHARGES 

1935 1940 1945 1950 1955 

Present system ,U Recommended system 

Fig. 5.-Estimate of income and expenses 1935-55 for a 200-acre farm in 
Northern Missouri, present versus recommended systems of farm
ing. 
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soil conserving plan, especially for limestone, commercial fertilizer 
and grass seed, were assumed to be $269 higher in the initial year 
without any increase in income as compared with the present plan. 
In some cases there might be an actual decrease in gross income 
in the first year of operation. l\Iost of the effects of the proposed 
reorganization were assumed to be attained within five years with 
very slight increases in returns during the next fifteen years. 

After five years have elapsed it was expected that the crop and 
livestock expense for the recommended system would increase 
gradually with increased yields of crops and numbers of livestock. 
The cash expense for machinery, buildings, and fences for both 
systems would increase and the depreciation charges for the same 
items would decline as the present equipment becomes worn out. 
The increased productivity of the land in the proposed plan is re
flected by an appreciation of land value as compared with a charge 
for depreciation of land under the present system. The value of 
products used in the household and the value of the operator's labor 
were considered constant throughout the period. Five per cent 
interest on investment was deducted in computing total returns less 
total charges. 

This comparison shows an advantage of more than $1,000 for the 
recommended plan some fifteen to twenty years hence instead of 
the $300 advantage obtained in the ordinary budgeting procedure 
of comparing the future returns from the proposed plan with the 
present returns from the present plan. The decline in production 
of one per cent per year is probably somewhat extreme in represent
ing conditions on farms with an almost level topography. On the 
other hand, an even greater rate of decline would be justified in 
erosive areas. The assumption of constant price relationships and 
a fixed physical organization over such a long period, of course, 
could not be used without regard to price level and changing market 
demands if one's primary purpose were to estimate income. Some 
such method is useful, however, in illustrating what has been hap
pening to our soils and in emphasizing the results to be expected 
from a continuance of present farming methods in the future. 

RECOMMENDATIONS FOR TYPE-OF-FARMING AREAS 
Grundy Silt Loam-Linn County 

The Grundy silt loam is a prairie soil of north Missouri found on 
the broad interstream divides. It makes up about one-fourth of the 
area of Linn county and is commonly found in proximity to Shelby 
loam in type-of-farming area 1-b (See Figure 1). Its topography 
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is almost level to gently sloping. It is a fairly well drained soil, 
easily tilled, and originaly contained a large amount of organic 
matter. At one time red clover did very well on this soil but due 
to years of cropping, the application of lime or phosphate, or both, 
are now usually necessary to insure a stand of clover. A large pro
portion of farmers now sow more timothy than clover seed and 
apparently have given up in their attempt to get stands of clover 
regularly. 

The proportion of the tillable land in corn has trended downward 
with a compensating increase in pasture. A large part of the pas
ture is bluegrass but there is also a large share of timothy pasture. 
There is not now a high percentage of land in corn (probably not 
more than 20 to 25 per cent of the tillable acreage). A typical 
cropping system seems to be corn for about three years, small 
grain one or two years and seeded to a mixture heavy with timothy 
which remains five or six years. At about the time that bluegrass 
should be getting well established it is generally broken up again 
for corn. 

There is an impression that corn yield per acre is trending down
ward and that erosion of the surface soil is becoming accentuated. 
The use of soybeans to obtain a high-protein hay for cattle is in
creasing. This also aggravates the erosion problem. The use of 
Korean lespedeza1 has increased considerably in the last few years 
but few stands have yet become fully established in this area and 
very little has been cut for hay or seed. It is a good pasture crop 
for supplementing bluegrass in July and August and for sowing 
in gullies and washes but there is some question as to whether 
it should take the place of red clover or sweetclover on a soil 
with the potentialities of the Grundy silt loam. Considering the 
financial difficulty of most farmers to make a large outlay for lime, 
the growing of lespedeza has a considerable advantage over the 
present exclusive use of timothy and soybean hay for roughage. 

Beef-Breeding and Fattening Farms.-The beef-breeding and fat
tening farms made up about one-third of all farms surveyed in 
Linn county (See Table 2). About 37 per cent of the income on 
farms of this type came from the sale of fat cattle, 11 per cent from 
other cattle, 27 per cent from hogs, 11 per cent from chickens and 
eggs, 5 per cent from milk products, 3 per cent from sheep and 
wool and 6 per cent from crop sales. The beef-breeding farms with
out any important fattening enterprise of either cattle or hogs 

1See Missouri BUlletin 360-"Korean Les~deza in Rotations of Crops and Pnstures"·-Eth· 
eridge, W. C. and Helm, C. A. 
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were the next most common type of organization in this area. There 
was some tendency, however, for these ~arms to be located in the 
northern and eastern parts of the county where Shelby loam is the 
prevailing soil type. 

A typical organization for beef-breeding and fattening farms 
in Linn county is shown in Table 4. On this 200 acre farm there 
are approximately 25 acres of corn, 15 acres of oats, 6 acres of 
wheat, 6 acres of soybean hay, and about 32 acres of mixed hay, 
mostly timothy. The usual rotation is corn two or three years, then 
oats or soybean hay, oftentimes wheat following oats, and then 
timothy and clover left several years. More than one-half the 
farm is usually in pasture. Most of it is reported as tillable al
though the proportion of land used for harvested crops has been 
declining. 

The livestock on this farm consists of approximately 4 head of 
work stock, 13 cows, 1 bull, 2 two-year-old heifers, 3 yearling 
heifers, 9 fat calves, 4 brood sows raising about 40 pigs annually, 
and 150 hens raising about 225 chickens. The calves usually re
ceive some grain while on pasture and are fattened to a weight 
somewhat over 600 pounds per head. Some corn was bought on 
about one-half of the farms of this type. All of the crops raised 
are usually fed to livestock excepting part of the wheat. :Most 
of the cows were milked and the product sold as sour cream. With 
the prices used for products sold (See Table 3) the gross income 
for such a farm would be $1,638. After deducting estimated ex
pense items for farms of this type, the net return to the operator 
for his labor and capital would be $625 in addition to the value of 
products used by the farm family. 

- Corn, Oats, Red Clove1· Rota.tion.-In connection with the present 
organization of a typical beef-breeding and fattening farm in Linn 
county (Table 4) are given two proposed alternatives which could 
well be considered in this area. The rotated acreage was not 
changed from that in the present organization in either of the pro
posed plans. The first proposed plan involves a three year rotation 
of corn, oats, and clover with the application of superphosphate 
on the oats and two tons of ground limestone per acre on the rotated 
acreage every 9 years. This would mean that 12 acres would be 
limed each year or about 35 acres every 3 years. If a part of the 
corn is cut for fodder, wheat might be substituted for a part of 
the oats. 

Shortening the rotation means some increase in corn acreage at 
the expense of timothy hay and pasture. The estimated per acre 



TABLE 4.-BEEF BREEDING AND FATTENING FARM IN LINN COUNTY, PRESENT AND PROPOSED ORGANIZATION 

Corn, Outs, Com, Oats, 
Wheat Wheat 

Pl'csent Corn, Oats, with Present Corn, Outs, IYitil 
Itew Plan Red Clover Korcnu Itew Plan Re<l Clover Korea n 

Rotn tion Lespedezn Rotation Lespecle-za 

Land Use Products Sold 
Size of farm Acres 200 200 200 Wheat Bu. 52 - 416 
Hnt·vested crop !nne! .. 84 !)() 105 Fat cows No. 2 2 2 
Uota tton pasture .. 20 15 - Fat calves " 8 8 8 
Permanent pnstnre .. 80 79 79 Hogs " 38 38 38 
Woods pnstme " 8 8 8 Butterfat Lhs. 1115 1115 1115 
Fnrmstenll " 8 8 8 Cllickens " GOO GOO 000 

Crop Acreage Eggs Doz. 875 875 875 ~ 
COl'B " 25 3:1 :J5 Value of Sales UJ 
Onts " 15 25 20 Crop sn1es $34 $22 $30() 1"1 

p. 
Wheut " (J - 3a C:uttle anrl caiYPS 492 492 402 ~ 
Oat llay " - 10 15 Hogs 574 875 574 0 
Snyb<~nn hny " G - · Chickens and eggs 259 259 2a9 II1 
Mlxetl hny " 32 20 Butterfat 279 279 279 
Korenu lespedezn hny .. - - 50* -- -- -- to 
Koreuu Jespedt•za pnstnre " - 20* Total 1038 1027 1910 q 

t< Crop Yield per Acre Cash Expenses t< 
Corn Bu. 36 43 3G Hh•etl ln·bor 150 170 170 1"1 

>-3 Outs " 27 28 27 Feet! !Jought 258 61 45 ..... 
Wheat " 14 - 14 Seetl 27i 55 24 z 
Unt hny 'l'ons - 0.9 o.n Twine nml threshing 27 3-! 05 ~ Soy11enn buy .. 1.0 - - Fertilizer nml lime 10 88 131 00 
Mix ed hny .. 0.9 1.!1 - r~hestock expense ll.8 127 118 ~ 
Korenn leRpeflrzn ltRY .. - - 0.5 Bldg, nncl fence expeu::;e 165 170 170 

Livestock Mn<'hinery expense 130 141 135 
Cows kept No. 13 13 13 

Tnxes nn<l lusnrnn<>e 130 130 130 
Cows mllke£1 .. 10 10 10 -- -- --

Totnl 1013 !17G 988 Brood sows " 4 G 4 
Hens " 1:;o ViO 1fi0 Net Cnsh Returns 625 On1 922 

Livostock Production OnJlltnl Investment 109:;0 lOOflO 10950 
Cattle nntl calves LhR. 78~0 7800 7800 
Hogs " 8070 13005 8070 
Chickens " 700 750 750 
Butterfat .. 1400 1400 HOO 
Eggs Doz. 10a0 1050 1050 

•The 50 n<>reR of J{orenn lespedezn hn:r nnd 20 nrres of Korenn lespedezn JlRstnre nre douhle C'ropped with whent nnrl onts. ~ 
<:>; 
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yields are increased by 7 bushels of corn, 1 bushel of oats, and 0.6 
tons of hay. Fifteen acres of clover pasture is assumed to be 
equivalent to 20 acres of the present rotation pasture. The acreage 
and carrying capacity of the permanent pasture is assumed to re
main unchanged. 

The estimated increased grain production not only obviates the 
necessity of buying 350 bu. of corn as in the present organization 
but will enable the operator to keep two additional brood sows. 
In addition to increasing the yields of corn, oats and hay, the clover 
made possible by the application of limestone and phosphate would 
provide a better quality of hay, and by increasing the organic mat
ter and humus in the soil would go far towards controlling the 
erosion which is now becoming disastrous even on this gently un
dulating topography. Soil fertility would be more nearly main
tained whereas declining yields are characteristic of the present 
system. 

With the assumptions made, the average annual return to the· 
operator would be increased by $326. This would be true after 
enough time had elapsed for the plan to be in regular operation. 
If limestone were spread on all of the rotated land in the first three 
years the net income for that period would be less than that of the 
present organization. 

In addition to the changes recommended for the rotated land, 
the permanent pastures could be improved in a variety of ways. 
Reseeding, the use of manure and commercial fertilizer, timely 
weed clipping and rotated grazing all have a place in the improve
ment of permanent pastures. The use of an annual rotation of 
small grain and Korean lespedeza on a part of the tillable per
manent pasture would be a distinct benefit in the way of better 
seasonal distribution of grazing and increased soil fertility, especial
ly if superphosphate were applied with the small grain. 

Corn, Oats, Wheat Rotat-ion With Korean Lespedeza.-A second 
proposed plan for a beef-breeding and fattening farm in Linn coun
ty is based on a corn, oats, wheat rotation with Korean lespedeza 
in the small grain (See Table 4). On this typical farm there would 
be 70 acres of Korean lespedeza each year following the small 
grain. This should furnish at least 25 tons of hay annually in ad
dition to as much pasturage as is now obtained from the 20 acres 
of timothy and clover. The yield of hay might be somewhat more 
variable from year to year than the mixed hay now grown but the 
cutting of more than 25 tons in favorable years would insure the 
availability of this quantity of hay of good quality each year. The 
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use of a part of the oats for hay is not a new practice from the 
feeding standpoint and would allow for a greater early growth of 
Korean lespedeza. The use of this rotation more than doubles the 
acreage of corn, oats and wheat because all of the hay and rotation 
pasture is obtained by double cropping. It was assumed that the 
oats would be fertilized with 20 per cent superphosphate at the 
rate of 125 pounds per acre and the wheat at 200 pounds per acre. 
It was contemplated that the wheat would be sown after the Korean 
lespedeza in the oats had matured and without any seedbed prepa
ration other than disking. Although the seeding of oats and wheat 
might be somewhat lighter than at present and corn would be 
grown on a larger proportion of the rotated land, the same yield 
per acre for these crops as at present is probably a conservative 
estimate of crop returns . . 

Enough :finely ground limestone would be applied in the proposed 
plan to replace what would be removed by the crop~ grown, especial
ly by the lespedeza. Two hundred pounds per acre applied every 
three years would somewhat more than meet this requirement. This 
would not, however, replace the lime that would be lost by leaching 
or help to correct the present lime deficiency. A charge was made 

·for enough lespedeza seed to sow 35 acres every other rotation or 
once in six years. It was assumed that the remainder of the seed 
necessary would be harvested on the farm or would come from vol
unteer seeding of the previous crop. 

The estimated livestock production for the recommended alterna
tive organization was left the same as under the present plan. This 
is probably a conservative judgment because although the acreage 
of permanent pasture was left the same, the hay would undoubtedly 
be of better quality and the livestock would probably obtain more 
feed from the rotation pasture than at present. The seasonal dis
tribution of pasturage during July and August would be improved 
so that one might be safe in assuming a somewhat higher milk pro
duction, a somewhat greater gain on calves, or by sparing the 
permanent pasture until later in the fall, a somewhat smaller win
ter feed requirement. 

Using the same prices per unit for sales and expense items as 
in the present plan, the gross income for the lespedeza rotation 
would be $1,910, and the net returns to operator's labor and in
vestment would be $922, o:r: an increase of $297 as compared with 
the estimated income from the present organization. The sales 
of wheat and reduction in quantity of feed bought would much more 
than make up for the increased crop expense. This advantage would 
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be increased somewhat if an expected slight increase in livestock 
production were calculated. 

Inasmuch as the returns from the two proposed rotations are 
subject to errors in estimation, the differences between them can
not be considered significant. Both should exceed the calculated 
expectations as related to the present method of management. The 
heavier lime application requires a much higher initial expenditure 
than the Korean lespedeza alternative and one would still have 
to face the greater risk of red clover failure from other causes. 
The red clover, lime, and fertilizer program does approach more 
closely, however, a permanent system of maintaining soil fertility. 
On the other hand the ability of Korean lespedeza to add nitrates 
to soils of low lime content is temporarily very useful even if it is 
planned to apply lime later to promote the growth of red clover, 
sweet clover and alfalfa. The relative certainty of getting a stand 
of Korean lespedeza, reduced labor and power in seedbed prepara
tion of the nurse crop, and its capacity for growth during July and 
August when most other pastures are very short, promise this 
valuable crop an important place in the farming system in most 
parts of Missouri. Variations in both of these rotations may be 
necessary to meet the needs of an individual farm that may have 
unusual circumstances with respect to soil fertility or livestock 
organization. 

Putnam Silt Loam-Audrain County 
Putnam silt loam is a level to gently sloping prairie soil compris

ing a large area in northeastern Missouri. It is most commonly 
found in the Southern part of type-of-farming area 1-d shown in 
Figure 1. The drainage in this area is poor, the subsoil being too 
nearly impervious to permit the water to settle away and in places 
the topography being too nearly level to provide surface drainage. 
As a result, yields are adversely affected by even a light excess or 
deficiency in rainfall during the crop season. The soil of the en
tire area is extremely acid, this condition being most extreme in the 
more nearly level parts. This soil erodes very easily even on the 
least slope. 

Clover has not been grown successfully in this region in recent 
years due to the extreme acidity of the soil. Very little lime has 
been used because of the expense for application, especially on 
farms not located close to a crusher. A heavier lime application 
would be necessary to promote the growth of red clover in this area 
than in most other parts of the State. In the last ten years soy
beans have become the principal hay crop on account of the need 
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for a high-protein roughage for cattle. This crop has intensified 

the need to control erosion and maintain soil fertility. Korean 

lespedeza has been grown for several years and is becoming popular 

on account of the certainty of getting a stand practically every 

season . . Thus far it has been used almost exclusively for pasture, 
however. 

Corn, corn, oats, and soybeans make up a typical rotation over 

much of the area. Hogs are the leading source of income. The 48 

farm records obtained in Audrain, Callaway, and Ralls counties 

showed an average of 38 per cent of the gross income from hogs, 

36 per cent from cattle, 12 per cent from chickens, 8 per cent from 

crop sales, and 6 per cent from sheep. The distribution of farms 

by types shows a wide diversity of dominant enterprises on the 

farms of the area. Dairy cattle are important especially in the 

eastern part of the Putnam area, and on slig·htly more than one-half 

of the farms the fattening of hogs or cattle received the principal 

emphasis (See Table 2). 

Hogs, Beef-Breeding and Fattening Farms.-One-sixth of the 

records obtained in the Audrain-Callaway-Ralls area were classified 

as hog, beef-breeding and fattening farms. A summarized budget 

to represent this kind of farm is shown in Table 5. The present 

organization of this type of farm has about two-thirds of the farm 

acreage in rotated crops. (Corn occupies about one-third of the 

crop land.) Other crops in order of importance are oats, soybeans, 

wheat, and mixed hay. Most of the wheat is fertilized. A part of 

the soybeans is cut for grain. Some of the oats are fed as hay. 

Livestock for a 240-acre farm of this type consists of approximate

ly 12 beef cows, 8 brood sows r aising about 96 pigs in two litters 

each, and 125 hens with 200 chickens raised. Usually only enough 

cows are milked to furnish dairy products for the household. The 

calves raised are sold as fat calves or yearlings. In spite of the 

rather high proportion of crop land in grain crops it has been cus

tomary to buy about 800 bushels of corn on farms of tl1is size and 

type. 

Four horses and a tractor are a common power unit for farms 

of this size. The limited time available for seedbed preparation on 

account of unfavorable soil moisture conditions, together with the 

level topography and absence of rocks and stumps furnishes a 

somewhat greater advantage for a tractor in this area than in some 

others. 
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TABLE 5.-HOGS, BEEF BREEDING AND FATTENING FARM IN AUDRAIN COUNTY, PRESENT 

AND PROPOSED ORGANIZATION 

Present Proposed Present Proposed 

Item Plan Plan Item Plan Pian 

Land Use 
Size of farm 
Hur\"ested crop land 
Rotation pasture 
Perwunent pasture 
Woods pas ture 
Farmstea<l 

Crop Acreage 
Corn 
Wheat 
Oats 
So,:\-· beans 
Winter barley 
Soybean hay 
l\li:ted hay 
Oat hay 

.A.cres 

Korean lespedezn bay 
Korean Iespedeza pasture " 
Barley pasture 

Crop Yield per Acre 
Corn 
Wheat 
Oats 
Soybeans 
Winter barley 
Soybean hay 
Mixed hay 
Oat bay 
Korean lespedeza hay 

Livestock 
Beet cows 
Brood sows 
H ens, Jan. 1 

Livestock :Production 

C:> ttle and cal..-es 
H ogs 
Chickens 
Eggs 
Butterfat 

Bu. 
" 

Tons 

NO. 

Lbs. 
" 

Doz. 
Lbs. 

240 
128 
12 
85 
8 
7 

45 
10 
30 
8 

10 
15 
10 

30 
19 
28 
12 

1.4 
.6 

1 .0 

12 
8 

125 

8850 
21240 

600 
1125 

200 

240 
HO -· 8:> 

8 
7 

35 
17 
18 

35 
35 

18* 
52• 
35* 

33 
17 
28 

30 
1.2 

0.5 

28 
6 

125 

21500 
15155 

600 
112<> 

200 

Products Sold 
Wheat 
Soy·benns 
Barley 
Fat cows 
Fat calves 
Fat yearlings 
Hogs 
Chickens 
Eggs 

Products Used in Xome 

Hogs 
Chickens 
Eggs 
Butterfat 

Value of Sales 
Wheat 
Soybeans 
Barley 
Cattle 
Hogs 
Chickens and eggs 

Tota l 

Cash Expenses 
Hired labOr 
Feed bought 
Seed 
Twine and threshing 
Fertilizer n.nd Lime 
Tra ctor fuel and oil 
Livestock expense 
Bldg. & fence expense 
Machinery expense 
Taxes and insurance 

Totnl 

Net Cash Returns 
Capital Investment 

Bu. 

No. 

Lbs. 
·Doz. 

Lbs. 

Doz. 
Lbs. 

91 
64 

2 
4 
5 

92 
450 
900 

900 
150 
200 
200 

$59 
64 

609 
1414 
243 

$2389 

$180 
560 
12 
54 
14 
50 

124 
165 
225 
158 

$1542 

847 
14230 

175 
4 

19 
66 

4aO 
900 

f\00 
150 
200 
200 

$-

88 
1502 

991> 
243 

$2823 

$225 
200 
101 

97 
148 

60 
2(}4 

185 
230 
180 

$1'630 

1193 
16300 

*The 18 acre• of Korean lespedeza bay and 52 acres of Korean lespedeza pasture would be double cropped 

following the winter barley, wheat, a nd oats. 

The recommended organization for this type of farm (Table 5) 

suggests a change in the cropping system to a four-year rotation 

of corn, soybeans, winter barley, and Korean lespedeza, followed 

by oats or wheat with a volunteer seeding of Korean lespedeza. 

The winter barley' would provide about 45 animal unit days per 

acre of fall pasture, and a winter cover on soybean land. The 70 

acres of lespedeza would add nitrates to a soil badly in need of 

them, increase greatly the pasturage available, and improve con

siderably the seasonal distribution of forage for grazing. 

The barley, oats and wheat would be sown without plowing the 

seedbed. Disking or disking and harrowing should be sufficient 

preparation even for the wheat if the weeds have been kept clipped 

'See University of Missouri Bulletin 3()3-"Winter Rarle". A New Factor in Missouri Agrl

culture"-Etheridge, W. C.; Helm, C. A. and Brown, E. Marlon. 
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and the lespedeza has been closely pastured. The wheat should 
not be sown until the lespedeza seed has matured so that it will 
not be necessary to reseed the lespedeza in the spring. 

While the proposed plan reduces the acreage of corn by 22 per 
cent, the extent of double cropping allows for an increase of 30 
acres of harvested crops and 75 acres of rotated pasture without 
changing the acreage of permanent pasture. It is planned that 
superphosphate should be applied to the small grain at the rate of 
125 pounds per acre of oats, 150 pounds per acre of wheat, and 
200 pounds per acre of winter barley. The estimated yield of wheat 
was reduced about 10 per cent below the present yield per acre 
because of the greater difficulty in preparing as good a seedbed. 
The estimated yield of corn per acre was increased about 10 per 
cent. 

Korean lespedeza may be expected to produce 90 pasture unit 
days per acre, and winter barley 45 pasture unit days per acre. 
Thus, there will be sufficient forage to carry 16 additional cows 
and their offspring until marketed as fat yearlings. Fall pasturing 
of the barley and the greater use of bluegrass during the winter 
by virtue of its being grazed less during the summer and fall makes 
possible a longer grazing season than is now avai4J,ble. · This makes 
it possible also to reduce the winter feed requirement per head. 

The total grain requirement for cattle under the proposed plan 
will be 75 per cent greater than under the present plan. The in
creased acreage of small grain, however, more than makes up for 
the decreased supply of corn. The total production of grain will 
be about one-fourth greater than at present. Allowance for the 
sale of some barley for seed, the greater grain requirement for the 
increased number of cattle, and the purchase of 600 bushels less 
corn than is now bought, will require a decrease in hog production 
of about 25 per cent. 

The proposed plan would involve increased expenditures especial
ly for seed, threshing, fertilizer, feed grinding, and some increase 
in hired labor for harvesting small grain. There is also a calculated 
reduction of $424 in hog income. These items are more than counter
balanced, however, by $893 increased income from cattle and $360 
less purchased feed. The estimated annual return for the operator's 
labor and capital is increased by $346 for a capital investment 
$2,070 greater than under the present farm organization. If it is 
possible to harvest some lespedeza seed in favorable seasons or if 
crop yield expectations prove to have been estimated too conserva
tively the advantage of proposed changes might be increased con-



30 MISSOURI AGRICULTURAL EXPERIMENT STATION 

siderably. The principal advantage, however, is that the depletion 
of soil fertility would be lessened and the erosive tendencies of 
present farm practices would be checked. The practice of strip 
cropping and contour farming would be very helpful in further 
prevention of soil erosion. 

For farms or parts of farms which have already been depleted 
to a greater extent than is indicated by the estimated returns on 
farms on which records were taken, the proposed plan can be modi
fied by leaving corn out of the rotation and reducing hog produc
tion still further until such time as the supply of organic matter 
and plant food in the soil has been increased to the point at which 
it is feasible to raise corn one year out of four. For the treatment 
of certain fields of very low fertility it is probably still better to 
use a one-year rotation of small grain (oats, wheat or rye) with 
fertilizer and Korean lespedeza continuously. Winter barley also 
can be used in this way but it will not furnish as much fall pasture 
as when following soybeans because it cannot be sown until the 
lespedeza seed has matured in October unless one desires to reseed 
it in the spring. 

Whether corn should be left entirely out of the long-time cropping 
system depends on the expected yield per acre of corn as compared 
with other crops, the advantage of eliminating intertilled crops on 
account of lessening soil erosion, and the comparative incidence of 
several factors of cash expense. The ans·wer will vary with type of 
soil, size of farm, and the internal organization of the farm. 

In practically all parts of the State corn yields more than twice 
as many pounds of grain per acre as oats and wheat. No compar
able series of acre yields for winter barley is available, but in the 
southern two-thirds of the State the yield of barley probably ap
proaches the average yield per acre of corn more closely than does 
the yield of wheat or oats. 

The growing of winter barley instead of corn vvould, however, 
make possible the use of the land for Korean lespedeza or soybeans 
in the same year. On the other hand, a higher proportion of the 
costs of growing barley are variable cash costs than is the case with 
corn. 

Seed is a much larger item of cost in the production of barley than 
it is in the growing of corn. Threshing and twine are cash expenses 
for barley which are not incidental to corn production. Moreover, 
if the barley is to be fed, it should be ground for practically all 
classes of livestock. This is not true for corn. On the other hand, the 
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machinery cost per acre is slightly higher for corn than for barley. 
Barley has an advantage also in power and fuel cost per acre but 
this advantage does not offset the increased costs for seed, thresh
ing, twine and grinding. 

The hired labor cost comparison for growing small grain only 
versus the growing of corn and small grain would give a variety of 
answers depending on different farm situations. For the small farm 
on which no labor is now hired except for haying, shocking, and 
threshing, the shift to an increased acreage of small grain would 
undoubtedly increase the cost for hired labor. On a somewhat 
larger farm where seasonal month labor is hired, the corn-to-barley 
shift might make it possible to reduce the hired labor requirement. 
On farms having a hired man for twelve months there probably 
would be no saving in the cost of hired labor. 

Any assumptions regarding the relative costs of fertilizer would 
be tied up with the assumed yield per acre of corn and winter bar
ley. If the cost per acre of corn for hired labor and fertilizer are 
considered to be equal to those for barley, a comparison of other 
variable costs would be as follows: 

Increase in Cash Cost Per Acre 

Seed 
Threshing 
Twine 
Grinding 
Machinery 
Power and fuel 

Total 
Net additional cost 

Corn 

$ .10 
$ .60 

.70 

Barley 
$ .90 

1.16 
.25 

1.40 

3.71 

per acre of barley 3.01 
This comparison assumes that winter barley would yield as many 

pounds of grain per acre as corn. With an average yield per acre of 
corn of 25 bushels, winter barley would be expected to yield 29 bush
els. It also assumes that barley and shelled corn would be of equal 
value per pound. Seed was calculated at one cent per pound, thresh
ing at four cents per bushel and grinding at ten cents per hundred 
pounds. The saving in power and fuel cost is based on the amount 
of grain feed saved by working the horses a smaller number of 
hours per year. It was estimated that there would be no saving 
in number of horses per farm. The estimated saving in horse feed 
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was increased somewhat to include the greater fuel saving on trac
tor farms. 

If the above assumptions are representative of conditions on an 
individual farm the additional cash cost of growing barley to re
place all of the corn grown would amount to $3.00 per acre. In ad
dition weed control may be more of a factor in a system of farming 
in which the ground is never plowed. Moreover, very wet seasons 
may interfere with the harvest of the barley crop quite as much 
as with the seedbed preparation for corn. However, an increased 
acreage of Korean lespedeza or soybeans for hay might easily be 
worth more than $3.00 per acre to the farm organization. Decreased 
erosion due to the elimination of an intertilled crop is another im
portant advantage of barley over corn that should be considered. 
The difficult evaluation of erosion control may oftentimes be a 
more important consideration than current cash expenses. 

If acre yields in pounds of winter barley are obtained equal to 
the yield in pounds of shelled corn, there is no doubt that barley 
will replace even more of the corn acreage than is here recommend
ed as a :first step. Further experience by farmers will give more 
information concerning expected yield per acre, percentage of a
bandonment on account of winter killing, and the effects of weeds, 
disease, and insect damage. 

As cropping practices are improved with respect to the acreage 
of small grain and legumes, it is expected that the yield per acre 
of corn will be increased relatively more than barley on land where 
the average yields of the two crops may now be assume.d to be equal. 
As a general rule, where corn yields less than 20 bushels per acre, 
winter barley will usually return more than corn. Where corn 
yields average more than 30 bushels per acre it is doubtful if any 
of the small grains can entirely replace corn in the rotation. 

Lindley Loam-Adair County 
Lindley loam is a very rolling soil type of glacial origin, occurring 

in large areas principally along the larger streams in northeastern 
Missouri. This soil was originally covered with timber and it is 
commonly known as white oak land. It is one of the less fertile soils 
of northern Missouri, being comparatively low in nitrogen,' phos
phorus, lime, and potassium. Erosion. is a very serious problem 
due to the extreme steepness of the slopes. The surface soil is shal
low, light in color, and often not greatly di~erent from the subsoil. 

The most important crops grown are corn, oats, and hay. The 
hay is timothy almost without exception, with occasionally some 
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red clover. A large part of the land in this area has been farmed 
continuously with exhaustive crops. Much of the land formerly 
culivated has been abandoned and is growing up t-o weeds and oak 
sprouts. 

This soil type is not well adapted to grain farming and should be 
utilized largely for grazing. Very good grass will grow on much 
of this land although a constant fight must be carried on to prevent 
brush and sprouts from taking it. On farms that lie partly in the 
bottoms and on some of the broader ridges, general farming can 
still be successfully practiced if a good rotation is used. On the 
hilly land, however, the farms should be large with a very high per
centage or all of the land in grass. The main enterprise should be 
beef cattle combined with sheep or goats. Dairying might be em
phasized on farms not too far from marketing facilities. It would 
probably be cheaper to buy part of the corn used for feeding than 
to raise it. 

On the 27 farms visited in Adair county, 53 per cent of the aver
age value of production was from cattle, 27 per cent from hogs, 
10 per cent from chickens, 5 per cent from sheep, and 5 per cent 
from crop sales. On only one of the farms were any cattle fattened . 
About one-half of the farms had an average of 33 ewes per farm. 
Thirty-five per cent of the cows on these farms were in dairy herds, 
20 per cent in dual purpose herds, and 45 per cent in beef herds. 
About one-half of the cows were milked. 

Beef Breeding Farms.-Fifteen of the 27 farms studied in this 
area were classified · as beef breeding farms, 7 as dairy-hog farms, 
and 3 as dairy farms. On two-thirds of the beef breeding farms. 
the cattle were sold as feeder calves. On the rest of the farms they 
were sold as yearlings. On six of the fifteen farms less than 2(} 
cows were kept. Seven farms had from 20 to 30 cows and on two 
farms more than 30 cows were kept. 

A representative organization of a beef breeding farm in Adair 
county is given in Table 6. On this 300 acre farm there are nor
mally 25 acres of corn, 12 acres of oats, and 68 acres of mixed hay. 
Only 12 per cent of the farm area is in 'grain crops. 

The yield per acre of corn on the Adair county farms included in 
Table 10 is higher than the average obtained on Lindley loam. This 
is because these farms included more Wabash silt loam bottom land 
than is typical of the area. Crops grown . entirely on Lindley loam 
would not be expected to have so high an average yield per acre .. 
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TABLE 6.-BEEF-BREEDING FARM IN ADAIR COUNTY, PRESENT AND PROPOSED 
ORGANIZATION 

Present Proposed Present Proposed Item Plan Plan Item Plan P!at1 

Land Use .Products SOld 
Size of farm Acres 300 300 Wheat Bu. 131 Harvested crops 103 so Rye n Rye and lespedezu. pasture .. !!.5 Cull cows No . 3 4 Permanent pttsture .. HO 140 Feeder calves 16 21 
Woods pasture 40 40 Sheep and lambs 24 47 F'arw::;teud and wasteland .. 1;3 15 Hogs 16 16 

Crop Acreage Chickens Lbs. 600 600 Eggs Doz. 1023 1025 Corn 25 18 
Products Used in Home Oats 12 18 

Rye 9 Hogs Lbs. 700 700 Wheat 9 Chickens 150 1GO Mixed hay 68 Eggs Doz. 150 150 Oat hay-lespeU.eza 26 Butterfat Lbs. 200 200 Koreun Iespedeza bay 50"' Value of Sales Korean lespeUeza pasture .. 3'i* 
Grain $- $1-!0 Crop Yield per Acre Cattle and calves 582 798 Corn Bu. 28 31 Hogs 2~7 237 Oats 26 2S Sheep and Iambs 104 204 Rye 15 Wool 48 96 \\' heat 16 Chi~ kens and eggs 2S9 !!89 Mixed hay Tons .78 

O·at hay-Jespeueza 1.0 Total 1260 1764 Korean lespedeza hay 0.5 
Livestock Cash E%penses 

Beef cows No. 20, 30 Hired labor 80 100 
Ewes .. 25 50 Feed ·bought 62 48 
Brood SOWS 2 2 Seed 13 2;) 
Hens 150 150 'l'wine and threshing 1T 48 
Chickens raised 225- 225 Fertllizer and lime 135 

Livestock expense 130 157 Livestock Production Bldg. & fence expense 165 18<; Cattle and cal Yes Lbs. 10200 13975 Machinery expense 120 124 Sheep and Iambs " 1700 3300 Taxes and insurance 15;). 163 Wool 200 400 
Hogs 4120 4120 Total 742 985 Chickens 750 7;)0 
Eggs 1200 1!!00 Net Cash Returns 518 77'9 Butterfat 200 200 Capital Investment 12550 13380 

*Tlle 50 acres of Korean lespetleza bay nnd 37 acres of Korean lespedeza pasture would be double cropped with small grain. FortY·four ncres of the Korenn lespedeza would be grown in connection with oa ts . 34 acres with rye, and 9 acres with wheat. 

The breeding stock on this typical farm consists of 25 beef cows, 
25 ewes, 2 brood sows, and 150 hens. One to two cows are milked 
for home use. Approximately 3 cull cows, 16 feeder calves at 450 
pounds each, 24 sheep and lambs, and 17 hogs are sold annually. 
At the prices used (see Table 3) the gross income in addition to the 
value of products used in the home would be $1,260. After deduct
ing $742 for expenses, $518 is left as the return to the operator for 
his labor and his capital investment of $12,550 at present valuation. 

The proposed recommendation for this type of farm in Adair 
county involves the use of a three-year rotation of corn, oats, and 
wheat or rye, with Korean lespedeza in all of the small grain. This 
cropping system would be used on the best one-half of the present 
rotated land. This proportion would vary with the percentage of 
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very steep land and the present state of soil fertility. On the other 
one-half of the present rotated land no corn would be grown and 
the ground would not be plowed. On this part oat hay and Korean 
lespedeza, or rye and Korean lespedeza both pastured off, would be 
grown continuously. 

By reducing the acreage of cultivated land, erosion should be con
siderably diminished. The application of superphosphate on the 
oats, wheat, and rye together with the beneficial effects of the les
pedeza, should go far towards maintaining soil fertility. If the rye 
and lespedeza pasture will furnish 150 pasture unit days per acre 
and the lespedeza following the other small grain 90 unit days of 
grazing per acre, sufficient roughage and pasture will be available 
to keep an additional 5 cows and 25 ewes. The number of hogs and 
chickens in the proposed plan are the same as in the present organi
zation. 

Wheat, cattle, sheep and wool account for an increase in gross 
sales of $504. Increased expenditures especially for seed, thresh
ing and fertilizer reduce the advantage of the proposed plan in net 
return to the operator for his labor and capital to $261. The capital 
investment would be increased by $830 by the recommended 
changes. Again the principal advantage of the proposed crop and 
livestock system is to avoid the loss of income and capital that is 
sure to accompany the continuation of present farm practices. 

The steepest land that is now in rotation should eventually be in 
permanent pasture. The growing of Korean lespedeza in connec
tion with small grain fertilized with superphosphate for a number 
of years is a valuable intermediate step in tliis direction. This 
practice will increase the available nitrates in the soil and ·make it 
much easier to get a permanent pasture started. 

For farms on this soil type that are now being cropped more 
heavily than the one shown in Table 6 or for farms in this area be
low 200 acres in size it is important to consider an increase in the 
acreage operated per farm if farm incomes are to be maintained. 
On farms with a higher than averag·e percentage of bottom land or 
where a large amount of feed is bought, satisfactory incomes may 
be earned on less than 200 acres. If the farm is entirely on the 
Lindley loam soil type and if the raising of beef cattle and sheep 
are to be the important enterprises, it should be no smaller than 
the one shown in Table 6. Even in the proposed organization it 
would be difficult to pay interest on the invested capital. If 5 per 
cent interest on the $13,380 capital were deducted from the opera-
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tor's return, he would have only $167 for the labor of himself and 
his family m addition to the value of farm products used in the 
home. 

Summit Silt Loam-Oass County 
Summit silt loam is a prairie soil covering a large area in west 

central Missouri (See Figure 1, type-of-farming area 1-e). The 
soil material is derived chiefly from limestone and shale. It is a 
relatively fertile soil, comparing favorably with the better glacial 
and loessial soils of northern Missouri. In topography the Summit 
silt loam is level to gently undulating except for the rolling phase 
which usually occurs along streams. The surface soil is typically 
acid although there are lime concretions and calcareous streaks at 
various depths in the subsoil. The rolling phase has limestone out
croppings which make it fully as valuable agriculturally as the more 
nearly level type except where erosion has taken place. 

The principal grain crops are corn, oats and wheat. Small grain 
yields in this area compare very favorably with those on other agri
cultural soils in the State. Large corn yields are obtained occasion
ally but hot winds and summer droughts account for a lower aver
age yield per acre of corn than in the counties farther north. 

On the 25 farms on which records were obtained in this area, hogs 
accounted for 36 per cent of the income, cattle 34 per cent, crop 
sales 15 per cent, chickens 13 per cent, and sheep 2 per cent. Only 
one-fourth of these farms had any sheep. Hogs were raised on 
eighty per cent of the farms. Usually less than six sows were kept. 
About one-half of the farms had from five to twelve cows. Less 
than one-half of the cows were milked. Hens per farm ordinarily 
numbered from 100 to 175 at the beginning of the year. 

There was a wide diversity in the type of farming on the farms 
studied in this area (See Table 2). Beef breeding was the most 
important enterprise on one-third of the farms . Hogs were the 
leading source of income on another one-third of the farms. Gener
al and cash-grain farms made up a larger proportion of the total 
farms than in any other area in which records were obtained. Farms 
averaged smaller in size than in any other area studied except the 
Greene and Franklin county areas. 

Small General Farms.-A typical organization of small general 
farms in this area is shown in Table 7. An 80-acre farm in this 
area has about 20 acres in corn, 6 acres each of oats, wheat, and soy
bean hay and about 10 acres of mixed hay. The livestock consists 
of about 6 cows, of which 4 are milked, 2 .brood sows, and 150 hens. 
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TABLE 7.-SMALL GENERAL FARM IN CASS COUNTY PRESENT AND PROPOSED 

ORGANIZATION 

Present Propose <I Present Proposed 
Item Plan Plan Item Plan Plan 

Land Use :Products Sold 

Size of farm Acres 80 80 Wheat Bu. 39 106 
Harvested crops " 48 58 Cull cows No. 1 1 

Rotation pasture 10 Veal calves 2 6 
Permanent pasture 18 18 Fat yearlings 2 
Farmstead 4 4 Hogs 19 1\ll 

Chickens Lbs. 500 925 
Crop Acreage Eggs Doz. 1225 2215 

Corn 20 17 Butterfat Lbs. 408 1618 
Oats 6 16 

:Products Used in Home 
Wheat 6 17 
Soybea n hay 6 Hogs Lbs. 715 715 
Mixed hay 10 Chickens 125 125 
Alfalfa 8 Eggs Doz. 150 150 
Korean lespedeza hay 6• Butterfat Lbs. 200 200 
Korean lespedeza pasture .. 27* Value of Sales 

Crop Yield per Aare Wheat $25 $69 
Cattle and calves 188 114 

Corn Bu. 27 30 Butterfat 102 404 .. 28 28 Oats Hogs 281 281 
Wheat 16 16 Chickens and eggs 322 573 
Soybean hay Tons 1 .5 
Mixed hay 0.9 Total 918 1441 
Alfalfa 2.5 
Korean lespedeza bay 0.5 Cash Expenses 

Hired labor 25 
Livestock Feed bOught 125 146 

Cows kept No. [; 9 Seed 21 34 
Cows milked 4 9 Twine and thre!!hing 16 42 
Brood sows 2 2 Fertilizer and lime 8 us 
Hens 150 250 Livestock expense 66 96 
Chickens raised 22~ 350 Bldg. and fence expense . 95 112 

Machinery expense 4{i 53 
Livestock Produ·ction Taxes and insurance 63 72 

Cn ttle nnd calves Lbs. 3000 2():10 
Hogs 4765 4765 Total 439 638 
Chickens 675 1()50 
Eggs Doz. 1225 2215 Net Cash Returns 479 803 
Rutterfnt Lbs. 640 1890 Capital Investment 6200 6Er.5 

•'!.'he 27 acres of Korean lespedeza pasture and 6 acres of Korean lespedeza !lay would be double cropped 
in connection with oats and wheat. 

The cows are usually of mixed dairy and beef breeding. Milk pro
duction per cow is low. Sour cream is the principal dairy product 
sold. Some of the calves are raised and fattened and some are sold 
as veals. 

On some farms of this type there may be even less livestock than 
is shown by the example in Table 7. In these cases a part of the 
feed grains may be sold for cash. In the typical organization pre
sented it was considered to be a normal practice to buy a small 
quantity of additional corn on farms of this size. In other words, 
many small farms have an extensive type of organization similar 
to that of much larger farms in the community. This results in a 
low income to the operator. If the illustration in Table 7 is con
sidered typical, the products to be sold at the prices assumed ac
count for a gross income of only $918. The net return, in addition 
to the farm products used in the household, amounts to only $479 
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for an investment of $6,200, and for the labor of the operator and 
his family. 

In suggesting a reorganization of a farm of this type, two con
siderations have been judged important. In the :first place the 
recommended cropping system provides for the maintenance or 
increase of crop yields and minimizes the losses from soil erosion. In 
addition, the proposed plan is a more intensive organization of both 
crops and livestock which should be especially important on a 
small farm. 

The proposed cropping system involves the use of a rotation of 
corn, oats and wheat with Korean lespedeza in both crops of small 
grain and with a field of alfalfa hay to be alternated ·with the regu
larly rotated land every three or four years. A charge ·was made 
for 16 tons of lime every four years for the alfalfa land, lespedeza 
seed for 17 acres per year, and for 125 to 150 pounds of superphos
phate yearly on the wheat and oats. There would be somewhat 
more wheat available for sale but livestock would account for most 
of the increased income. 

The livestock enterprise ·was intensified by increasing the num
ber of cows. to nine, by increasing production per cow from 160 
pounds to 210 pounds of butterfat, and by increasing the number 
of hens from 150 to 250. All of the calves except replacement heif
ers would be vealed. The fattening of t-vvo yearlings per year would 
be discontinued. 

The increased production per cow would be made possible by the 
higher quality of alfalfa for roughage, by better late summer pastur
age of lespedeza, ancl by some improYement in quality of cows. 
A greater inerease could be conservatively estimated if this last 
factor were emphasized. The quantity of concentrates to be fed 
per cow was also increased. 

The increased number of livestock would be made possible with
out buying any more feed , except protein concentrates, than under 
the present plan. The double cropping of the Korean lespedeza in 
connection with small grain allows for an increase of 16 acres of 
harvested crops and 17 acres of rotation pasture as compared with 
the present plan of organization. 

The increased quantity of hay required -vvill be obtained from few
er acres than under the present plan. The estimated yield per acre 
of corn was increased by 11 per cent and the per acre yields of oats 
and wheat were left unchanged. It is contemplated that the ground 
would be plowed only once in the three year rotation. The w~eat 
would be sown following oats after the lespedeza seed had matured 
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and with only disking for seedbed preparation. The increased ferti
lizer application and the influence of the lespedeza on the yield per 
acre of wheat would at least balance the unfavorable effects of less 
thorough seedbed preparation. If the Korean lespedeza is pastured 
out rather closely, the seed will have ripened somewhat earlier and 
the old growth will not be large enough to interfere seriously with 
disking for the wheat. No extra labor would need be hired except 
in harvesting the additional acreage of small grain or perhaps in 
haying. 

In summing up the effects of the proposed changes in organiza
tion on income, the sales of wheat are increased by $44, butterfat 
by $302, and chickens and eggs by $251, while the sales of cattle 
and calves are $74 less than under the present plan. The increased 
value of sales under the proposed plan amounts to $523. An in
creased expenditure of $199, especially for fertilizer, lime, thresh
ing, and livestock expense, was estimated to be necessary to fulfill 
the conditions set up · under the recommended system. This leaves 
the operator a net increase of $324 for the use of his labor and 
capital. His capital investment would be increased by about $475 
by the proposed changes. 

On farms larger than 80 acres in size the increased number of 
cattle probably should be beef cattle rather than dairy cattle. The 
suggested increase in number of chickens would not generally apply 
to the larger farms in the area. An 80-acre general farm was chosen 
as a type in this area because it was as common as any other size 
and type of farm and also because it illustrates problems found on 
small farms in other areas. For the larger farms in this area, a 
recommendation similar to that given for Grundy silt loam would 
be appropriate. 

Another recommendation for farms in this area would involve the 
application of limestone on all of the rotated land and the growing 
of red clover for hay and sweet clover for pasture. This recommen
dation would apply more often to farms on Summit silt loam than to 
farms on Putnam or Lindley loam, assuming an equal cost per ton 
of limestone application. A cropping program of this kind would 
account for a greater increase in yield per acre of c_rops than is 
shovm in the 80-acre illustration in Table 7. Even if this more in
tensive system is contemplated for a long-time plan, the changes 
suggested by the reorganization in Table 7 constitute a logical 
stepping stone in that direction. 
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Crawford Gravelly Loam-Greene County 
The Crawford gravelly and silt loams are generally known as the 

red limestone lands on the western Ozark border in southwest 
Missouri. It is a level to gently rolling soil and probably the most 
fertile upland soil in the border Ozark region of southern Missouri. 
There is some moderately hilly land along the main streams, but 
when not too stony, is rarely too steep for cultivation. Being a 
much older soil than is found in the northern part of the State, the 
long process of weathering has removed most of the lime from the 
surface soil. There is also a lower content of phosphates, nitrogen 
and organic matter than in the northern Missouri soils. The open, 
porous nature o.f the soil, together with the lack of organic matter, 
causes it to dry out quickly. 

The principal type of farming in Greene county is dairying. 
There are dairy cows on practically every farm in the county. 
Orcharding, poultry raising, and hog raising are also of some im
portance. There are very few beef cattle farms and practically no 
cash grain farms. In fact large quantities of feed grain are shipped 
in even in normal years. On the farms on which records were ob
tained 44 per cent of the income was from cattle, 22 per cent from 
crop sales (mostly wheat, grass seed, and fruit), 18 per cent from 
hogs, 15 per cent from chickens and 1 per cent from sheep. 

The great importance attached to dairying in this county neces~ 
sitates a large supply of pasturage. Probably more has been done 
here in the way of pasture improvement than in any of the other 
areas visited. Bluegrass does not produce a very dense sod in this 
area and many farmers have come to regard it as of minor impor
tance in the pasture system. Orchard grass withstands the sum
mer heat better than bluegrass and is preferred on the very gravel
ly land. Korean lespedeza has been sown on some of the permanent 
pastures and grain fields. Hop clover and common lespedeza grow 
voluntarily in most pastures in the spring months. Many farmers 
depend largely on rotated crops such as winter wheat, winter barley, 
oats, red clover, sweet clover, and sudan grass for pasture. 

On the farms studied about one-fourth of the rotated land had 
been limed at the average rate of 2.3 tons. per acre. It was reported 
customary t~ use commercial fertilizer on about one-fourth of the 
corn land and two-thirds of the ·wheat land. Twenty per cent super
phosphate was the fertilizer usually applied. The proportion of 
land fertilized more nearly represents the proportion of farms us
ing fertilizer than the proportion of the crop fertilized on each farm. 
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From five to twelve cows were commonly found on each farm 
although one-half of the farms had more than this number. Ninety
seven per cent of the cows were milked. About one-half of the 
farms visited had silos. Five-sixths of the butterfat was sold as 
whole milk. Seventy per cent of the farms normally kept brood 
sows, usually from one to four in number. Hens numbered from 
100 to 175 on most farms. Egg production per hen was the highest 
and the weight of chickens raised per hen kept was the lowest of 
any area in which records were taken. 

Dairy-Hog Farms.-Two-thirds of the farms studied in this area 
could be classified as dairy or dairy-hog farms. The dairy farms 
actually outnumbered the dairy-hog farms, but the latter type ·was 
chosen for illustrative purposes in the typical budget in Table 8 
because there was a larger proportion of dairy-hog farms in this 
area than in any other area where records were taken. 

TABLE 8.-DAIRY-HOG FARM IN GREENE COUNTY, PRESENT AND PROPOSED ORGANIZATION 

Present Proposed Present Proposed 
Item Plan Plan• Item Plan Plan 

Land Use :Products Sold 

Size of farm .Acres 100 100 Wheat Bu. 82 111 
Harvested crops .. 66 69 Whole milk Cwt. 413 473 
Rotation pasture 3 Cull Oows No. 2 2 
Permanent pasture 21 21 Veal calves 6 6 
Woods pasture ~ 5 Hogs 22 22 
Farmstead 5 5 Chickens Lbs. 500 500 

Crop Acreage Eggs Doz. H10 1410 

Corn 18 17 :Products Used in Home 

Oats 13 8 H ogs Lbs. 500 r.oo 
Wheat 15 17 Chickens 100 100 
Winter barley 4 9 Milk 5000 5000 
Soybeans 4 Eggs Doz. 17S 175 
Soybean hay 6 5 Value of Sales 
Clover and timothy hay 10 9 Wheat $53 $72 
Korean lespe<leza hay 6** 
Korean Iespedeza pasture .. 4** 25•* . Whole milk 578 662 

Barley fall pasture 4** 9•• Cattle and cal"<"es 13~ 135 
H og.s 302 302 

Crop Yield per Ac:re Chickens and eggs 352 352 
Corn Bu. 30 34 
Oats 28 28 Total 1420 1523 
Wheat 16 16 
Winter barley 25 28 Cash Expenses 
Soybeans 12 Hired labor 30 30 
Soybean hay Tons 1.5 1.5 Feed bought 170 48 
Clover a nd timothy hay 1 .0 1.5 Seed 25 12 

Livestock Twine and threshing 40 53 

Dairy cows No. 10 10 
Fertilizer and lime 16 8!) 

Brood sows 2 2 
Livestock expense 116 121 

Hens 175 175 
Bldg. nnd fence expense '125 130 
Machinery expense 115 u s 

Livestock l'roduction Taxes and insurance 100 100 
Whole milk Cwt. 480 540 
Cattle a nd cnl"<"es Lbs. 2700 2700 T otal 73i 698 
Hogs " 48W 4850 
Chickens 600 600 Net Cash Returns 683 82;1 
Eggs Doz. 1610 1610 Capital Investment 8650 8650 

*The proposed cropping system involves a rotation ot corn, soybeans, winter barley and red clover on 35 
acres and corn, oats. wheat, wheat with Korean lespedeza in the small grain, on 34 acres. 

••Double cropped acreage. 
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The typical organization shown in Table 8 is for a 100-acre farm 
with 69 acres of rotated crop land. There are normally more than 
twice as many acres of small grain and hay as there are of corn. 
The high per acre yields of crops shown in Table 10 indicate there 
was a somewhat greater degree of selection of the better farmers 
among those interviewed in this area than in the other areas thus 
far described. · 

The livestock in this typical organization consists of 10 dairy 
cows, 2 brood sows raising two litters each, and 175 hens. All of 
the milk available for sale is ordinarily sold as whole milk and all 
calves are vealed except those kept for replacement. To keep this 
number of livestock, farmers feed a high proportion of the wheat 
raised and buy some corn and protein concentrates for cows, chick
ens, and hogs. 

The gToss sales for this farm with assumed production and prices 
would amount to $1,420. Farm expenses add to $737, leaving 
$683 net return to the operator for his investment of approximately 
$8,650 and for the labor of himself and his family during the year. 
This is in addition to the value of products obtained from the farm. 

The proposed recommendation for this type of farm involves the 
use of a cropping system with two rotations. On the most nearly 
level one-half of the crop land, a four year rotation of corn, soybean 
hay, winter barley, and red clover hay, would be used. Another 
four year rotation of corn, oats, and two years of wheat, with Ko
rean lespedeza in the small g-rain, would be used on the other one
half of the crop land. This would allow for 25 acres of lespedeza 
pasture in addition to 9 acres of fall barley pasture. The acreage 
of wheat, winter barley, and soybeans would be increased some
·what. The acreage of oats would be reduced, and the acreage 
of corn and clover-timothy hay would be about the same as under 
the present plan. 

The mixed hay under the proposed plan would be largely clover 
rather than being mostly timothy with a sprinkling of clover as it 
is at present. This would be made possible by the application of 
two and one-half tons of ground limestone per acre every nine years 
on the 35 acres of most nearly levelland. Allowance is made for the 
application of 200 pounds of finely ground limestone per acre on the 
other 34 acres of rotated land every four years. This would replace 
the lime extracted from the soil by the crops grown but would not 
allow for any considerable loss by leaching. 

In the proposed plan, a charge is made for superphosphate to be 
applied to the oats at the rate of 125 pounds per acre, to the wheat 
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at the rate of 150 pounds per acre, and to the barley at 200 pounds 
per a cre. The estimated yield per acre of corn is increased by 13 
per cent, winter barley by 12 per cent, and mixed hay by 50 per 
cent. The yield per acre of oats and wheat which would be grown 
on the more rolling land is not increased. In the calculated expenses 
for the proposed plan no charge is made for lespedeza seed. After 
the plan has been in operation for a few years, this expense may 
be avoided by harvesting seed in favorable season when the pasture 
would not be completely utilized. 

The increased acreage of barley pasture in the fall and wheat 
pasture during the winter should decrease somewhat the quantity of 
hay necessary during the winter feeding season. The increased 
pasturage of Korean lespedeza available during the summer would 
enable the production per cow to be increased from 4,800 pounds 
to 5,400 pounds of milk without any increase in total quantity of 
concentrates fed. The protein concentrates formerly purchased 
would be replaced by the use of soybeans and the increased pastur
age available. By substituting barley for a part of the corn form
erly fed to cattle and hogs, especially to the milk cows, it would not 
be necessary to purchase corn. 

After Korean lespedeza had been grown on all the crop land for a 
few years, plowing would be necessary only for corn and soybeans. 
This would probably mean less labor and power in seedbed prepara
tion than is used in the present cropping system. An increased 
charge for fencing has been made to provide for pasturing the les
pedeza on all of the grain fields. 

The gross income for the proposed plan as shown in Table 8 is 
$103 greater than for the present organization. A saving in pur
chased feed more than balances the increase in other costs so 
that there is an estimated decrease in annual expenditures of $39. 
This leaves a net advantage of $142 in yearly returns to the opera
tor for making the changes suggested. The probability that re
turns from present methods will not be maintained in the future 
on account of declining fertility should also be considered. 

Despite the fact that the present farm organization in this area 
approaches the recommended system perhaps more closely than in 
the areas so far considered, it is probable that the financial com
parison shown in Table 8 is a conservative judgment of the benefits 
to be derived from the proposed changes. While some winter bar
ley, wheat, and Korean lespedeza are now pastured, the proposed 
system provides for an increase of at least 25 acres of such pasture 
without any increase in livestock numbers. There may actually be 
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an increased yield of oats and wheat on account of the influence of 
the lespedeza and the increased fertilizer application. In addition, 
soil fertility would be more nearly maintained, erosion losses would 
be minimized, and the reduced summer grazing of permanent pas
tures would give them a chance to be restored to their previous 
grazing capacity. 

Union Silt Loam-Franklin County 
The Union silt loam is a rolling, hilly soil commonly found over 

the greater part of the northern and northeastern border of the 
Ozark region of Missouri (Type-of-farming area 4, See Figure 1). 
It occurs. mostly south of the Missouri River although there is an 
extensive area north of the river in Callaway, Montgomery and 
·warren counties. Erosion is a serious problem on this soil type and 
near the larger rivers a high proportion of the land is too steep 
for cultivation. This soil is particularly deficient in phosphorus 
and nitrogen. The lime deficiency is not nearly as marked as in 
northeastern and southwestern Missouri. Clovers are often grown 
successfully without the application of lime, which proves very 
helpful in maintaining the supply of nitrogen. 

For the most part the Union silt loam is very well drained. The 
subsoil is distinctly friable and is rarely heavier than a silty clay. 
The soil is too low in fertility and washes too easily to permit the 
growing of crops requiring frequent cultivation. Wheat is probably 
the most important crop grown. As a rule, corn growing is confined 
to the creek bottom land and hardly ever is it grown more than 
one year in succession on rolling land. Clover has always been the 
principal hay crop although farmers have experienced difficulty 
in getting stands in late years. Fertilizer is applied rather general
ly to wheat. ·where lime is also applied, clover seems to be a more 
dependable crop. 

Dairying is the principal livestock enterprise. Poultry raising 
is also important. The St. Louis market offers an excellent outlet 
for both dairy and poultry products. A few hogs are raised on most 
farms, primarily for the family meat supply. Beef cattle also are 
of minor importance. There are practically no sheep raised in the 
county. On the farms visited in this area, 49 per cent of the gross 
income was from cattle, 20 per cent from chickens, 16 per cent from 
hogs, 14 per cent from crop sales and 1 per cent from sheep. 

Dairy Farms.-About sixty per cent of the farms studied in this 
area were classified as dairy or dairy-hog farms (See Table 2). A 
typical organization for a 140-acre dairy farm in Franklin county 
is shown in Table 9. The .70 acres in crops are usually made up of 
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TABLE 9.-DAIRY FARM IN FRANKLIN COUNTY, PRESENT AND PROPOSED ORGANIZATION 

Present Proposed 
Plan Plan Item "' 

Present Proposed 
Item Plan Plan 

Land Use 
Size of farm 
Crop land 
Permanent pasture 
"-roods pasture 
Farmstead and woods 

Crop .A.aeage 
Corn 
oats 

Acres .. 140 
70 
33 
15 
22 

12 
5 

25 

140 
70 
33 
15 
22 

:Products Sold 
Wheat 
Whole milk 
Cull cows 
Veal calves 
Hogs 
Chickens 
Eggs 

l'roduets Used in Home 

Bu. 
Cwt. 

No. 
No. 

Lbs. 
Doz. 

154 
464 

2 
7 
3 

750 
1415 

29~ 
716 

2 
10 

3 
750 

1415 

W'beat 
Ollt hn~r 
Mixed hay 
Winter barley 
soybean hay 

20 

8 

12 
12 
26 
10 

10 
10' 
18' 
30' 
10' 

Hogs 
Whole milk· 
Chickens 
Eggs 

Lbs. 
Lbs. 

Doz. 

700 
5600 

150 
175 

700 
5600 

150 
175 

Korean lespedeza hay 
Korean lespedeza pasture " 
Winter barley pasture 

Crop Yield per Acre 
Corn 
Oats 
Wheat 
Winter barley 
Soybean hay 
Mixed hay 
K orean lespedeza hay 
Oat hay 

Livestock 
Dairy cows 
Brood sows 
Hens, Jan. 1 
Chickens raised 

Livestock !Production 
Cn ttle nnd calves 
H ogs 
Chickens 
Whole milk 
Eiggs 

Bu 

Tons .. 

No. .. 

Lbs. 
" 

Cwt. 
Doz. 

32 
26 
16 

1.5 
0.8 

12 
1 

180 
270 

2675 
1330 
900 
540 

1G20 

32 
21> 
16 
30 

1.5 

0.5 
1.0 

16 
1 

180 
270 

3050 
1330 

900 
800 

1620 

Value of Sales 
Wheat 
Whole milk 
Cattle and calves 
Hogs 
Chickens and eggs 

Cash Expenses 
Hired l abor 
Feed bought 
Seed. 

Total 

Twine and threshing 
Fertilizer and lime 
Livestock expense 
Bldg. and fence expense 
Machinery expense 
Taxes and Insurance 

Total 

Net Cash R eturns 
Capital Investment 

$100 
696 
133 

42 
388 

1359 

75 
137 

27 
36 
3~ 
93 

140 
12i5 

98 

765 

594 
8200 

$191 
1074 
160 

42 
388 

1855 

125 
103 

33 
63 

103 
111 
161 
132 
105 

936 

919 
Si50 

•'J.'he 18 acres of Korenn lespedez!ll bay an<l 30 acres of Korean lespedezn pasture would be double cropped in connection with oats and wheat. Winter barley nnd soybenn hay are double cropped on 10 acres. 

about 12 acres of corn, 25 acres of wheat, 5 acres of oats, 8 acres of 
soybean hay, and 20 acres of mixed hay. All of the corn is cut and 
husked out of the shock on most farms. 

A typical number of livestock for such a farm consists of about 
12 dairy cows, 1 brood sow, and 180 hens, with about 270 chickens 
raised. All of the calves raised are usually vealed except the heif
ers kept for replacement. The milk produced is ordinarily sold as 
whole milk for distribution in St. Louis. 

After deducting the quantities of milk, eggs, chickens, and hogs 
that were ordinarily used in the household, there was available for 
sale on a farm of this size products with a total value of $1359. 
Expenses shown in Table 9 amount to $765, leaving a net return 
to the operator of $594. The value of farm products used in the 
household should be added to this figure which represents the re
turn on an investment of $8,200 as well as for the labor of the opera
tor and his family for a year. 
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In recommending a cropping system for a typical farm in this 
area, no corn was suggested for the twenty acres of crop land of 
lowest fertility or most rolling topography. On ten acres a con
tinuous rotation of oats and Korean lespedeza was used in the pro
posed set-up. On another ten acres, soybean hay and ·winter bar
ley grown continuously is suggested. For the other fifty acres, a 
rotation of corn, wheat two years, followed by oats, ·with Korean 
lespedeza in all of the small grain would be used. This accounts for 
a total of 12 acres of corn, 48 acres of small grain, 38 acres of hay, 
and 41 acres of pasture on the rotated land. 

In the proposed plan a charge was made for superphosphate to be 
applied to the wheat, barley, and oats. Only a light application of 
fine limestone was contemplated. This would prevent any greater 
lime deficiency in the soil than now exists. On this soil plowing 
should be necessary only in preparation of the seedbed for corn. 
In the year in which wheat follows wheat, the lespedeza should 
be pastured closely so that the seed would mature somewhat more 
quickly and so that any excess growth would not interfere with 
disking for wheat. The lespedeza seed must be allowed to mature 
to avoid the necessity of reseeding the following spring. 

In estimating the influence of the proposed cropping system 
on the production of livestock, the number of dairy cows kept was 
increased from 12 to 16, and the production per cow was increased 
from 4,500 pounds to 5,000 pounds of milk. This should be made 
possible by the increased quantity of pasturage available and by 
the addition of 130 pounds of grain per cow annually in the ration. 
The better seasonal distribution of pasturage brought about by the 
grazing of Korean lespedeza and winter barley in the summer and 
fall is another important factor in increasing production per cow. 
The feed requirements of other livestock would remain unchanged 
except for the substitution of some barley for corn. 

The income statement in Table 9 shows an expected increase in 
sales for the proposed organization of $91 of wheat, $378 of milk, 
and $27 of veal calves. With incomes from hogs and chickens re
maining unchanged, the total increase in gross income would be 
$496. In addition, it would be necessary to buy somewhat less feed 
for the increased number of livestock than is now required. Other 
expenses would be increased, however, so that the calculated net 
advantage of the proposed system would be $325. The capital in
vestment would be increased from $8,200 to $8,750. 

As is true of the budgets given for farms in other parts of the 
State, the estimated increased income does not represent the full 
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advantage of the recommended cropping system. The maintenance 
of soil fertility and the decreased rate of soil erosion are advantages 
that are difficult to evaluate in a given year but may be the most 
important considerations over a period of years. 

FARM BUDGET FORM 

Only a few of the typical crop and livestock systems in specified 
areas could be treated in this bulletin. Even in a specified area 
there are many farms on which the usual recommendations for crop 
and livestock organization are not well adapted. The same method 
of analyzing the organization of a farm is useful, however, on off
type farms within an area or on farms in widely separated areas 
where the usually recommended cropping systems differ greatly. In 
all situations the organization of the farm should be studied from 
the standpoint of net returns to the farm as a whole over a period of 
years. 

To assist farmers and others in a solution of farm organization 
problems, the farm budget form which has proved very useful in 
the preparation of budgets in this bulletin is also included. The 
figures given are for the Franklin county dairy farm on Union silt. 
loam. Farm account records for a number of years would be of 
considerable assistance in filling out the items under " present 
organization.'' 

After the figures for the present crop and livestock organization 
and the details concerning feed and expense items have been listed, 
the logical next step is to consider the changes in crop acreage and 
cropping practices which would better maintain the fertility of the 
soil and increase production over a period of years. The effects of 
these changes should then be traced to the distribution of feed to 
livestock, livestock production, crop and livestock expense and to· 
net farm income. Information concerning the effects of changes in 
crop rotations and cropping practices on crop yields and carrying· 
capacity of pastures is necessary to make a wise selection of changes 
to be made. It may be necessary to make several calculations for 
varying kinds and degrees of change before one is satisfied that he 
has improved his present or normal organization. 

Mimeographed copies of this farm budget form may be obtained 
by writing to the Department of Agricultural Economics of the 
University of Missouri at Columbia, Missouri, or to the Bureau of 
Agricultural Economics, Department of Agriculture, Washington,. 

D. C. 
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SUMMARY 

The acreage and yield per acre of corn in northern Missouri has 
declined markedly since 1910. This was true even before the un
favorable seasons of 1934, 1935, and 1936. Increased erosion of the 
surface soil promises a continued decrease in crop and livestock pro
duction if systems of land use emphasizing the conservation of soil 
resources are not followed on a larger proportion of farms. 

A program of soil conservation on an individual farm may de
crease the current net income by decreasing sales or increasing costs 
or both. It is necessary to consider production over a period of five 
to ten years together with a consideration of improved or impaired 
soil resources in correctly evaluating alternative farm organizations. 

On the Grundy silt loam it is not so important from the soil fertil
ity standpoint that there should be a decrease in the percentage of 
farm land in grain as that the rotated hay and pasture should con
sist of legumes rather than timothy. There should be an increased 
application of limestone and phosphate to make possible the growth 
of red clover, sweet clover, and alfalfa on this potentially produc
tive soil. There should be a large increase in the acreage of Korean 
lespedeza sovm in the small grain where it is not feasible to grow 
red clover. Korean lespedeza is also very valuable in supplement
ing bluegrass pasture in July and August when ordinarily the carry
ing capacity of permanent pastures is seasonally low. 

On Putnam silt loam where a much heavier lime application is 
necessary to make possible the growth of most legumes, the use of 
Korean lespedeza, double-cropped with small grain should receive 
even greater emphasis. The use of winter barley following soybean 
hay provides a cover crop during the winter, increases the quanti
ty of fall pasturage, and compares favorably in yield of grain with 
corn in many parts of Missouri. 

The size of many of the farms located on Lindley loam should 
be greatly increased. Beef cattle and sheep should probably be 
the principal enterprises. Only on the small area of bottom land 
and on the broader ridges should any general farming be practiced. 

On the small general farms on Summit silt loam as well as on 
several other soil types the farm organization should be consider
ably intensified by the gro·wing of higher yielding legumes and by 
increasing per acre yields of crops and milk production per cow. 
While these suggestions are also applicable to many larger farms 
it is especially important on extensively organized small farms with 
a gross income of less than $1,000. 
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On the Crawford gravelly loam in Southwestern Missouri the 
greater use of Korean lespedeza during the summer, and winter 
barley for pasturage during the fall would probably increase milk 
production per cow, decrease the quantity of winter roughage re
quired, and lessen the quantity of purchased concentrates. 

On the dairy farms on Union silt loam the double-cropping of 
Korean lespedeza following small grain and of winter barley fol
lowing soybeans for hay is also suggested. The increase in total 
pasturage available, the better seasonal distribution of grazing, 
and a slight increase in grain fed per cow would make it possible 
to increase the number of cows as well as the milk production per 
cow. 

If some of the practices suggested are not put into effect, crop 
and livestock production will decline still further, soil resources 
will be still further diminished by depletion and erosion, and future 
;ncomes will be reduced. 

APPENDIX 

Not all of the Tables 10 to 22 have been referred to in the text 
of the bulletin. They may be useful, however, to those who are 
interested in the detailed figures by type-of-farming areas, con
cerning the acreage and yield per acre of crops, livestock numbers 
and production, quantities of feed fed to specific classes of live
stock, fertilizer practices, building and equipment charges, and 
farm products used in the household. 



Item 

Counties in w hich fa t·ma 
w ere lo cn teU 

Fnrms 
Per farm 

Corn (grulu) 
Silage 
<htta 
Wheut 
Soybenus (grnln) 
Soybenn hay 
Other bay 
Other crops 

'l'otnl ct'Ops 

Rotated pasture 

Nnmber 

Acres 

Permunent [!flsture tillable " 
Open pasture not tlllnllle " 
Woods pnsture 
Woods not pastured 
Farmstead, etc . 

Totnl operate!l 

Ylel!l 11er ncre 
Corn 
Outs 
Whent 
Soybean seed 
Soybean hny 
Other buy 

Bushels 

Tons 

TABLE 10.-AVERAGE ACREAGE AND YIELD PER ACRE OF CROPS 
(Normals per farm figure for 10 areas in Missouri) 

Northct·n Meat Production Aren 
a b c d e 

Westem Corn 
nnu 

Small Grnin 
Oznrk Plateau 

Dniry 

Clinton Linn Me1·cer Atlnll· 
Audrnln 
()nllnwny 

Ralls 
Cuss 

St. Olnlr 
Vernon 
CeU.nt• 

Greene Webster 

31 

78 
1 

37 
10 
3 
r. 

39 
2 

1S1 

16 
90 
1S 

7 

13 
321l 

42.7 
41.4 
19.4 
11.3 

2.00 
1.32 

44 

40 
1 

10 
4 
1 
9 

44 

115 

Hl 
so 
22 
17 
3 
s 

2Gl 

30.9 
27.fl 
13.2 
14.0 
1.00 
.sa 

25 

29 

11 
2 
1 
2 

4S 
2 

Oil 

2 
ss 
3G 
17 
2 

12 
252 

36.4 
31.5 
1S.2 
12.0 

2.00 
.81 

27 

22 

10 
1 
1 
4 

53 

91 

57 
i.iri 
45 

13 
26~ 

37.9 
28.9 
19.5 
10.!1 

2.01 
.92 

4S 

54 
3 

23 
12 
G 

10 
27 
3 

H3 

22 
71 
s 

21 
!l 
9 

270 

29 .0 
28.1 
19.1 
11.9 
1.41 
.us 

::!G 

49 
2 

21 
15 
1 
0 

13 
4 

114 

2 
tij 
21 
3 

7 
20! 

2!! 

00 
2 

37 
2S 
1 
II 

24 
7 

174 

12 
84 
18 

2 

14 
RO! 

29.8 23 .3 
30.3 26.0 
16.S 14.5 
12.0 10.8 
1.82 1.38 
1. 76 1.01 

Wright 

24 22 

22 15 
ti u 

18 s 
20 14 
0 0 
r. 3 

10 34 
10 1 
97 so 

n s 
21 4n 
W H 
7 H 
1 n 
8 ll 

177 234 

M.5 K4 
~5 ~7 
w~ u~ 

1.51 1.70 
l.S6 1.1 2 

Oznrk 
lioruer 

Dnlry 
Wheat 

Frnnklln 

20 

19 
ll 
0 

31 
0 
3 

1S 
4 

84 

10 
~n 

17 
1S 
14 
10 

1S2 

M.4 
26.0 
17.4 

1.fi2 
1.36 

Average 
Ten 

Arens 

294 

41 
2 

111 
14 

2 
7 

32 
s 

120 

13 
li-1 
24 
17 

4 
10 

252 

33.G 
31.2 
10.7 
12.0 

1.69 
1.06 

<:Jl 
0 

~ ..... 
Ul 
Ul 
0 
q 
~ 
p;. 
G'l 
~ 
0 

8 
~ 
~ 
t;j 

~ 
~ 

~ 
8 

Ul 

~ 
~ 



TABLE H.-LIVESTOCK NUMBERS AND PRODUCTION 

(Normal per farm figures for 10 areas in Missouri) 

Ozark 
Northern ~fent ProUuction Area Western Corn llorUer Average 

Item a lJ c d e an~ Ozark Plateau Dairy Ten 
Small Grain Dairy When t Areas 

Audrain St. Clair 

Counties in wblch fnrms Clinton Linn l\lercer .Aduh· Callaway Cnss Vernon Greene Webster li'ranklin 

were located Ralls Cedar Wright 

k'lll'lllS Number 31 44 25 27 48 25 22 2i 22 26 294 

Livestock per farm 
Workstock " 5.7 4.6 3.7 4.4 5.2 5.2 6.0 4.4 3.6 3.5 4.7 

Cows " 11.9 17.8 li.8 21.9 15.4 15.6 16.0 18.6 20.9 12.1 16.6 

Ot!Jer cattle, Jan. 1 " 31.5 15.6 1U.3 17.4 18.6 12.2 . 22.4 11.1 12.4 11.3 17.5 !;t1 

Mature sheep " 8.1 18.8 17.2 15.7 21.5 6.7 10.5 4.6 5.5 1.5 12.7 tol 

Brood sows " 22.0 4.8 3.3 3.1 6.5 4.3 5.7 2.2 1.5 1.4 5.9 UJ 

Pigs raised " 221 53 41 85 72 GO 70 29 20 20 64 tol 

Chickens kept " 115 152 120 02 HO 133 191 180 126 150 H1 :>o-

Chlckens rn iscu " 191 266 101 188 234 182 203 198 158 211 204 ~ 

Cows in rlniry her<ls Per cent 29 15 10 35 33 12 18 92 50 69 84 ~ 

Cows in uual purpose herds " 25 21 16 20 9 35 17 8 31 24 20 

Cows In beef ller<ls ' '· 46 114 7 4 45 58 53 05 0 10 7 4<l td 
Feeder cattle !Jought Number 24 3 5 4 5 - 10 3 1 4 6 q 

Jo'at cattle sold " 80 9 11 2 10 6 18 4 4 6 10 t< 

T,ltters per 100 sows " 190 170 198 l!H 180 198 200 200 197 200 189 t< 

Weigbt ller bog sohl Poun~s 208 207 213 218 213 21G 221 210 181 175 21Q ~ 

Farms with tractor Per cent 82 16 - - 38 16 18 4 18 35 19 H 

Men per farm Number 2.32 1.66 UiO 1.63 1.98 1.85 2.Hi 2.18 1.50 1.83 1.88 Z 

Livestock pro<luction 
~:-:> 

Butterfat per cow kept Pouutls 62 48 23 41 GO 45 39 188 BG 127 69 00 

Bntterfn t per cow milked " 111 133 112 85 US 11(1 123 189 119 143 135 1:-:> 

Butterfat sold ns sour 
Cl'enm Per cen t 63 74 100 G3 81 74 GO 11 21 10 36 

Butterfat sold na· milk 37 22 - 21 GO 26 GO 85 49 77 G7 

'l'ol"ul lm tterfat soltl " 00 79 00 78 70 GB 04 02 88 85 81 

l!t! €!f produretl per 
fnnu Ponn<ls 17460 11076 13706 12591 10722 !l2G7 130GG G226 9580 (1.121 11196 

Jo'ut !Jeef of totnl beer 
guln Pet· cent 89 r,4 56 18 u4 G8 75 20 34 48 55 

HugH [lrOilur.ed (l~t· 

rnrm l'uumlR 45080 1093~ 10137 7724 1:0383 12303 15350 7299 5101 3978 14060 

Cows mlllwtl l'er cent GO no 20 48 47 37 32 97 72 88 52 

Eggs 1"'1' lwn JJozo•n 0.4 7.3 9.0 ~.0 9.2 U.fj 0.0 9.7 8.9 9.0 8.9 

Chic:ken~:~ llrodncc~d 

)lei' hr!ll Poumls 4.0 4.4 3.8 3.4 3.0 8.4 3.2 2.5 2.0 3.1 3-.5 ::!'1 

f-4 
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TABLE 12.-FEED FOR HORSES AND MULES 
(Average per head in 10 areas in Missouri) 

Ozark ~ .... Northern "Mcnt Production Aren "r estern Guru H<U'f1el' AYerugc Ul Ozn rk Pin ten u Dnlry Ten Ul 
n b c d c nnd 

0 
Item 

Small Grain Dniry Whent Arens d Aud rnln St. Olnlr 
~ 

Clinlon Linn Mercer Adair Onllnwny Cas a Vernon Greene Webster Frnnklin 
P> 

Rnlls Cedar Wright 
Q 

Horses per form 

iJ;j 
Workstock Numuer 5. 7 ·1.0 3.7 4.4 5.2 u.2 G.O 1..1 3.0 S.fi 4.7 .... 

0 
Colts .. 

.3 .2 .3 .G .2 .2 .2 - .1 .1 .2 d 
Horse equivalent .. 

5.8 4.7 3.8 4.7 5.3 5.3 G.2 4.4 3.7 3.5 4 .8 t' 
8 

Concentrates 

d 
Corn Bushels 22.6 20.7 21.2 20.0 23.6 18.0 10.4 20.0 Hi.O u .s 21.7 iJ;j 
On ts (threshed) .. 24.4 15.u 18.0 17.8 1D.7 23.9 20.6 18.5 8.4 8.7 18.4 ~ 
Oats (sheaf) .. 3.2 .8 1 .2 - 15./'i - - 3.i2 - 2.0 3.9 Total Pounds 2150 218» 1802 1000 2448 1806 1746 1810 llOO 12-i(l 11!40 t;J Hay 

1>1 .. 
"' 

CJover nnd mixed 1640 2240 3040 2880 020 1020 440 SGO so 420 J.l20 l':1 
Thnotby .. BOO 640 240 120 040 300 uoo - 340 740 440 ~ 
Alrttlfa .. 820 40 GO 320 40 860 80 700 - 720 ~·10 ~ 
Soybean .. 300 200 40 40 640 60 GO 80 - 40 212 l':1 
Other .. - 100 - - - 60 

.. 
780 200 GOO 140 104 z Total .. 3060 3280 3380 3360 1040 2300 2200 1840 1020 2000 2GOG 8 Other roughage 

U1 
.. 

8 
Corn stover 40 480 280 720 280 300 200 820 1260 4280 074 I» 
Sorghum fodder .. - - 100 - 200 820 420 200 280 - 172 >'3 
Straw .. 160 noo 420 740 2080 1620 2480 3400 1200 520 1440 .... 

0 
Total " 200 1040 800 HGO 2620 2740 3100 4420 27 110 4800 2292 z 'fctnl roughage .. 3260 4320 4180 4820 4GGO 5040 fi4~0 c2r.o 31100 osr.o 48ns 

Concentrates and roughage Feed Uni ts 3428. 3470 30'Jij 3088 3483 3088 2916 3142 2477 2734 3188 



TABLE 13.-FEED FOR COWS 

(Average for 10 Areas in Missouri) 

Ozark 
Northern Ment Prodnctiou Ar£'n Western Corn lhmter An~ragc 

a b c d e nnd 0-.onrk Plateau Dairy Ten 
Item Smnll Grain Dairy Wheat Areas 

An<.lrain St. Oln!r 
Clinton Linn Mercer Adair Cnllnway Cuss Vernon Greene Webster Franklin 

Ralls Cedar Wright 

Cows per farm Number 11.9 17.8 17.8 21.9 15.4 Hi .G 1().0 18.0 20.9 12.1 16.6 
Cows milked Per cent 5G 30 20 48 47 37 &2 97 72 88 52 

£1 llutterfut per eow milked Pounds 111 133 112 85 148 110 123 189 119 143 135 
l•~eecl per cow: Ul 

Corn Pounds 750 437 588 308 870 G55 400o 1080 543 G22 022 t'J 

Onts (threshed) .. 250 147 99 07 227 202 134 2<J8 DO 74 160 :<>-
::0 

Sheaf oats .. 13 36 u - 100 - - - - 22 3G Q 

Soybeans .. - 12 - 2 24 - ~ - - - 7 ~ 
Burley .. - - - - 11* - 115 [j 10 12 
Wheat .. - - - - ()O 12 GO 234 li\0 28':\ G8 to 
Cottonseed men! .. - 2 - - - - - 1G4 61 54 24 c:: 
Brnn or shorts .. - - 14 25 17 - - 114 50 - 22 t" 
Dairy feed .. 10 5 7 135 54 - - 112 - 38 40 

t" 
l1'l 

Totnl concentrates .. 102fl ()39 732 537 1427 880 003 2120 {)05 1108 001 t-3 
H 

Clover nnd mixed bny .. 18G5 1930 2315 1922 351 010 374 on 1296 115;, 1277 z 
Timothy .. 70 252 14 - 270 30 181 - 22 57 110 J:o.:) 

Alfalfa .. 499 31 27 443 335 590 312 1238 474 521 410 00 

Soybean .. 701 10;;4 3H 443 1078 1128 912 '073 4-13 521 857 J:o.:) 

Other hny .. - - 54 - 179 20 170 25:5 278 235 110 
1.'otnl hny .. 32~'l. 3273 2757 2788 2813 2390 1949 2807 2fl13 2489 276± 

Corn stover .. 43 171 uu 701 149 H9 408 341 087 2444 445 
Strnw .. U9G 24.i 315 25~ 405 1041 245~ 1107 405 fi27 G52 
Sorghum f()dtler .. - 2~ 120 08 408 402 z:i5 202 57 - 167 
Ulher clry roughage .. r.1o 441 GOO 1083 1022 1682 3116 10.i0 1209 2971 1204 
Si!nge " 434 337 135 - 1710 1128 1111 U5Gl 3391 2003 1522 

Totnl rougbnge .. 4298 40ii1 3:!92 3871 55Ul ii200 6170 1001S 7113 8003 5550 

Total concentrates ontl 
rong hnge Feecl Units 24i7 20H 1923 1844 2087 2322 2010 4517 2678 3033 2555 

*Includes kniHr. 
Cll 
<:.>;) 



01 
TABLE 14.-FEED PER COW BY TYPE OF Cow IN SPECIFIED REGIONS IN MISSOURI1 H'-

Jlnlr.v f'OWFi J>iull~rmrpnsr. cnwR Bf'Pf f'OWH 
Item North· North- South- North· North- South· North- North- Sonlh- A,·crage all cows WflRt cuRt ern Wf'Rt (UlSt rrn WCRt en st. ern three rrgionR 

Cnrn f.llR , 1231 1100 Oi\4 fifKi r.so 3G7 30G 338 220 022 
~ Onts .. ·ll2 200 2'Hi 28~ 173 !1-!""1 112 105 68 106 SO)'bcnnR " 43 31 - - 21 - - 1 - 7 Ui Whcnt I .. Jr. DO 2()8 - - 103 - - 1G (18 rn 
0 Itnrley or knfilr " u - GB - - G - - - 12 q Cottonsccrl or linaeed oil mcnl .. 4 - llli 1 - 20 - - G 2·1 ::0 llrnn or shot·ts .. - H 82 - ?.8 3 - - - 22 H Dniry feed " 22 24'0 ()7 10 8 - - - - 40 p:.. 'l'otnl concentrates .. 1741 1804 l7ti0 078 870 605 ·118 rtH4 310 001 Q 
::0 Glover mixed hny " 1217 703 850 1087 188:; 1260 1020 11i07 G811 1277 H 
0 Timothy " 04 41 28 3H - 33 &fl 182 Jr.4 110 q Al!nlfa " HO 047 92(1 2i\O 23 408 2~4 ·J!l 170 410 t" Soyhenn hay " lfl22 1456 072 1354 1!42 382 G!IG Gflfl 733 857 1-3 Ont hny " - - 110 - 77 85 - 2 - 31 
q 
::0 Other hny " 36 G1 lOG - 'i7 33 - 82 1G·i 80 1>-~'otnl ltny " 3318 3207 2701 3041 3004 2101 2040 2401 1R23 27Gii t" 

Corn stover " G5 480 835 24G MlO 1237 107 225 G74 4471 trj Strnw " liOO 4m 833 002 200 13G8 4!18 328 Hl13 11U2 1>1 Sorghum fodder " lG7 122 12ii 102 - 1S2 1-14 H30 147 1G7 "tt 
l;j Total other dry ronghnge " 7112 lOGO 1703 1040 720 2737 710 883 2434 12G4 pj 
H Silage " 1014 2134 4284 &Ill - 2530 .;)02 274 HGC. 1522 ~ 
l;j Concentrn tea Fee!! Units lr.OO 1882 17iili 042 81i2 GOl 401 521 310 078 z Roughage " " 1G30 1801 21C.G 1437 1291 1745 1304 1183 l SfiO 1577 8 

Total Concentrates & Ronghnges 33&i 3773 3021 2379 2H3 2~40 1705 1704 lGGO 2555 U2 
>-3 
> Pet. nll cows in region Prt. 18 28 rm 2fl 15 10 57 58 22 - 1-3 Pet. of cows milked " on 100 100 ()0 :15 50 ]0 0 H 52 H 
0 Butterfat per cow kept Lh•. 129 12! 1fi2 84 il-t ~ 11 11 l!i r.n z Butterfat per cow milked " 130 124. 102 122 90 107 100 12f> 112 135 Calf crop Pet. 80 85 85 88 03 8r. 8!l so 87 87 Calves raised " ZG 40 30 81 06 92 100 100 100 75 Calves sold nt birth " 1-1 21 10 - ~ - - - - fi Cnlves vented " no ~6 1\0 10 4 8 - - - 20 A n~rnge weight of venls " 17'3 177 148 184 182 150 - - - 161 

!Northwest inclmles the records In Cass. rlinton . nn<l Linn counties. The records iu Audrnin, Ralls, Calloway, Adair, and Mercer counties are classified as Northeast. All other records are included under Southern. 



TABLE 15.-FEED FOR OTHER CATTLE (OTHER THAN COWS) 

(Average per farm for 10 a.reas in Missouri) 

Ozark 
Northern Mea t Production Aren Western Corn Borcler Average 

a b c d e and Ozark P lateau Dairy Ten 
Item Small Grain Dairy Wheat Areas 

Audraln St. Clair 
Clinton J,lnn Mercer Arlnlr Cnllnwny Cnss V ernon Greene Webster Franklin 

Ralls Cednr Wright 

Lives tock per form 
Heifers Number ' 1.3 2.~ 3.2 4 .6 3. 0 2.0 1.9 3.5 4. 0 2.5 2.8 
Yearlings " 2.2 3.2 3.0 4 .7 4.0 2.2 1.9 3.ti 4.0 2.6 3.3 
Calves " G.U 8.6 8 .0 8.0 8.8 6.5 3.0 3.7 4.0 3.8 6.6 
Bulls " 1.0 .9 1 .2 1.1 1.1 .8 .9 1.1 1.4 1.1 1.0 
Veal cn lves " 1.4 2 .2 1.6 2. 3 1.0 2.ti 1.8 7.0 6.4 5.4 2.9 
Feeder en ttle rn ised " - 4.4 4 .2 !l.1 2.6 2.4 l .fl .2 3.1 .1 2.9 ~ I•'n t cattle rni•ed " 4.7 6 .6 6.7 1.0 5.6 6.6 8.0 1.1 3.7 2.5 5.0 
Pm·clwserl feeders rn 

fnttened " 23.8 2.6 4.8 1.5 4.0 - 10.0 3 .4 .9 3.8 5.7 ~ 
'l,otnl nnhnnl unils 30.4 H .O 18.0 1fl.8 15.1 11.1 17.0 9.9 11.5 9.3 15.4 ~ 

0 
Fred per fnrm IIl 

Corn nm;hels 1784 420 5lH 138 544 3.1!1 807 170 252 262 5ii5 to Onto " 186 60 35 13 lilO 71 128 44 22 8 70 
Linseed o•· C. s. M. ronnrls 1777 132 240 148 646 240 818 202 4fi5 308 395 q 
Other concentrn tes " 018 137 10 - 507 1000 560 55.0 704 2262 743 t< 

t< 
Totnl conrentrntes Cwt. 1086 2.'\7 34tl 8~ 3().1 225 557 123 160 175 348 l?j 

>-3 
Clover or mlxerl hay 'l'ons 17.0 ~.7 11.3 7.3 l.G l.G 2.1 2.ri 5.8 2.3 5.4 

..... 
Soybenu hny .. 4.0 2.!l .7 1.8 7.2 2.fi 3.2 .8 .6 .5 2.8 

z 
Alfnlfn " 4. 7 .1 - 3.4 .8 2 .0 'f.fl 2.8 .9 3.6 1.9 ~ 
'l"lmothy hny " .3 .fl .2 .0 .7 .3 1.5 - .5 .4 .6 00 

~ Other bny " - .2 .2 - - - 1.9 .6 .8 - .4 
Total hny " 26.0 7.8 12.4 13.4 10.3 7 .0 10.G 6.7 8.6 6.8 11.1 

Strnw " 3.8 1.0 .0 1.8 2.3 3.8 ii.O 6.1 2.4 2 .0 2.8 
Corn stover .. .3 .G .1 5.3 .2 . 5 1.3 5.0 3 .5 11.7 2.5 
Sorghnm fodder .. - - .G .2 3.2 1.3 5.6 .9 .5 - 1.2 
Other dry ronghnge .. - - - - .!l - .2 .2 .1 .4 .2 

Totnl " 4.1 1.6 10.6 7.3 6.6 5.6 18.0 12.2 6.5 14.1 6 .7 
Silngc .. 3.0 1.7 1.0 - 0.5 4.0 7.8 9.6 10.7 8.6 4 .0 

I•,('Nl per nnimnl nnit 
r.oncen trn tcs Ji' er tl units 3r.o1 1813 1014 Uri2 2270 1!l9ll 3244 1334 1887 2~26 2258 
llonghng c u ,, 740 404 5G4 842 820 813 n1o 1303 1054 056 7[)4 

Totnl 4310 2307 2478 1304 3000 2800 416& 2727 2441 3282 3052 
Totnl gnht per form l'onnds ]7-j(iQ ll07G 13700 12o!l<l 107~2 02:\7 13006 G~~l) 0'180 G421 1110{) 01 

<:J'I 
Fnt hcof or (otnl gnln r cr cent sn 54 ri6 13 ti4 [i8 74 26 3! 48 55 
Fnrm Af'liJng f.nt href " 81 41 44 4 54 fi2 68 8 18 27 41 



<:J1 TABLE 16.-FEED FOR SHEEP AND LAMBS 0':> 

(Average per farm for 10 areas in Missouri) 

Oznrk Northern Ment Pro<lnct!ou Area "'estern C<Jrn Hortler Avernge 
n b c d e nnd Oznrlc Plntenn Dn!ry '.rcn Item Smnll Grnin Dn!ry Wheat Arens 

~ Amlrnin 8t. ()ln!r .... Cllntun Linn Mercer A<ln!r Cnllnway Cuss Vernon Greene Webster Franklin [/) 
Ralls Cedar Wright [/) 

0 Ewes per fn rm Nnml.lcr B 10 17 lG ~1 7 11 r, 5 2 12 
q 

lt'u rws wl th sheep l'er Ct!Ut 23 U5 t:O 48 u4 24 23 21 23 4 3G ~ Ewes per fnt·m hnvfng 

> sheep NtUitlJer 3G a·;; 20 33 •10 28 4G 2!l 24 40 34 Q Ewes Bol tl per fnrm hnv-
~ lug sltee[l " 8 7 G 7 8 5 8 4 G 8 7 H 
0 r~nmhs sold per farm hn.v-

" q Jug sheep 29 30 2;j 27 35 22 27 11 18 30 28 t' Wool per fnt·m having 
1-3 sheep Ponnds 28G 201 228 258 310 223 :ms 164 192 320 213 q 
~ 

W clgh t per ewe sol<l " 107 110 100 108 113 91} ](}l) 110 107 110 110 > Weight ver Iumb sold " (18 7!1 74 GS 7!l ll7 75 73 72 70 72 t' Slleep nud lnml> lncrcnse " (152 10(10 ].!3(} 1:!3(1 1830 49(1 GUO SuS 434 n:; 1020 Wool per ewe " 8 8 8 8 8 8 u 7 8 8 8 t>:l 
Feed per ewe ~ 

'1! Corn " 38 78 25 9 24 23 ll7 23 9 14 3(1 t<J Onts " 21 ll2 11 3 () 9 24 13 3 8 19 ~ Other concentrates .. - 10 - - 2u - 0 - - - 10 ¢:! Totnl concentrn tes " ;,u. HO 3H 12 fii.i 32 87 au 12 22 65 t<J z Clover or mixed hny " 2-1 99 98 94 4 4.8 17 fij G7 100 fi(l >-3 Soybean Itny " lG 170 19 35 G2 36 no - - - 73 U2 Airnlfa hny " 72 - - H - 24 17 55 33 - 12 1-3 'l'l motlty hay " - 2 - - - - - - - - 1 > Other Jtny . " - 14 14 - 6 - - ~ - - 7 1-3 
H " ~l'otnl bay 112 201 131 143 72 108 130 110 100 100 14!1 0 

" 10 9 29 3G 200 z Strnw - - - - - 19 Corn stover " - 36 9 - 10 - - - - 100 l:i Sorghum fodder " - - 9 - 0 48 17 - - - (l Other dry rougltnge " - - - -..,. - - - - - -Total " - 40 27 - +a S.J. 17 200 - 100 38 
Silage " - 7 23 - 19 - - - 33 ~ 11 T<>tnl eoncentrntes Feed Units 56 133 3.J, 12 54 31 7G 34 12 21 G3 ~·otal roughnge Fee•l Units 48 121 55 55 38 GO 57 75 45 02 05 Total 104 254 89 G7 92 U1 133 109 57 73 128 



TABLE 17.-FEED FOR HOGS 

(Averages for 10 areas in Missouri) 

Northern Meat Production Arcn Westem Com 
a b c d e and 

Item Small Grain 
Amlrnin st. Clair 

Cllnton Linn Mercer .Adair Cnllnwny Cnss V ernon 
Ralls Cednr 

Hogs per farm 
Spring litters Number 22.0 4.R 3.3 3.1 6 .5 4.3 ti .7 
Fall Utters " 10.8 3.7 3.2 2.0 5.1 4.2 5.7 
Pigs raised " 221 53 41 35 72 50 70 
I•eeder pigs bought " - - 11 2 2 10 -
Total hogs produced Pounds 45680 1ro35 10137 772! 15383 12303 1U3JO 

Feed per 100 lbs. gain 
Corn .. 301 406 415 418 400 367 280 
Oats .. 31 13 22 22 23 26 32 
Whent .. 10 14 8 12 35 33 81 
Bnrley .. 2 - - - ~ - 11 
Soybeans .. 2 - - 1 5 - 1 
Shorts .. 4 4 2 - 2 3 2 
Tnnkogc .. 12 10 10 9 7 15 11 

Totnl .. 461 447 466 462 472 444 418 

Feed units 11er 100 lbs. gnln No. 473 400 48() 473 473 402 420 
Weight ller hOg sold Pounds 208 207 213 213 213 210 221 
Litters 11er 100 spring sows No. 100 176 108 10! 180 108 200 
Pigs raised per l itter .. G.~ 0.2 6.2 5.7 0.1 6.0 6.2 

O·znrk Plntenu 
Dniry 

Greene Webster 
Wright 

2.2 ).~ 

2.2 1.4 
20 20 
11 10 

7200 U!Ol 

288 263 
!H 22 

121 130 
- -- -

3 3 
fl 11 

475 429 

480 4!1 
210 181 
200 107 

0.7 7.0 

Ozark 
Bor<ler 

Dniry 
Wheat 

lt'ranklin 

1.4 
1.4 

20 
5 

3073 

2!8 
5 

182 
7 

-
-
-

4!2 

4!0 
175 
200 

6.9 

AYemge 
Ten 

Areas 

5.0 
5.2 

6! 
4 

14060 

375 
26 
38 
2 
2 
3 

11 
457 . 

469 
210 
180 

5.8 

pj 
l%J 
Ul 
l':j 
I> 
~ 
0 
D:1 

to 
c::: 
t< 
t< 
l':j 
t-3 
>-< z 
1:\:) 
00 
1:\:) 

01 
-:j 



TABLE 18.-FEED FOR CHICKENS 

(Average per hen for 10 areas in Missouri) 

Northem Meat Production Aren Westem Corn 
a b c <I e and 

Item Small G•·nin 
Audrain St. Clair 

Clinton Linn ~fe~·cer Adair Cnlluwny Cnsa Vernon 
Ralls Cedar 

l'er furm 
Hens J'nn. 1 Number 113 145 12G 88 135 120 183 
Chickens raised " 191 20G 1lJ.1 138 23! 182 ~03 
Hens sold .. 3~ 30 42 2~ 30 36 4Ci 
Chic•kens sold .. 53 108 7G no 7"U 70 78 
Chickens en ten " 51 r.o 30 30 52 38 30 
Eggs sold Dozen 835 031 98S 587 1040 102~ HGU 
Eggs eaten .. 226 138 146 107 IUO 205 18! 
Eggs pe•· farm .. 1001 1004 1134 7M 124ii 1227 1(1!3 

Feed per hen 
CO I'll Pounds 49 43 36 30 3G 33 21 
Oats .. 27 9 14 10 13 10 14 
Wheat .. 1G 2 3 3 9 11 20 
Barley " - - - - - - -
Grain Rorghum " - - - - - 8 10 
Commercinl feed " 0 3 15 7 11 - 2 

Totnl 101 57 68 02 08 71 73 

Fee•l units per ben Number 98 57 GO G2 07 70 73 
Cl•ickens raised per ben .. 1.09 1.83 1.52 Ui8 1.73 1.41 1.11 
Eggs )Jer hen Dozen 9.4 7.3 !'1.0 8 ,(l 0.2 9.5 9.0 

Ozark Plateau 
Dniry 

Oreene Webster 
Wright 

177 120 
1oa 153 

45 28 
7u 4G 
34 35 

1u33 808 
170 170 

1700 1008 

33 37 
10 14 
30 29 
4 -

- -
4 3 

87 83 

80 81 
1.00 1.27 
9.7 8.!1 

Ozark 
Border 
Dairy 
Wheat 

I•'rnnklln 

150 
211 

40 
78 
37 

1233 
17G 

1409 

38 
13 
42 
-
-

5 

98 

97 
1.30 
9.0 

Average 
Ten 

Arens 

13G 
204 

38 
72 
43 

1033 
178 

1211 

30 
15 
10 
1 
2 
6 
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75 
1.49 
8.9 

c:Jl 
00 

~ ..... 
Ul 
Ul 
0 
q 
~ 
H 

>-Q 
~ 
H 
0 
q 
t< 
1-3 
q 
~ 

~ 
t;j 

~ 
1':1 
~ 

~ z 
1-3 

m 
8 
~ 
1-3 
H 
0 z 



RESEARCH BULLETIN 282 59 

TABLE 1 9.- FEED UNIT VALUE OF S PECIFIC FEEDS1 

Weight Feed Units Feed Units per 
Kind of Feed per unit per pound Unit o:t weight 

Corn . . . .. . ... . . ..... ......... . ... . 56 1.00 56 
Oats ......... ... ...... ..... . .. .. .. 32 .85 27 
Barley . .... .. . .. . ..•. .. . ... . . . . . .. 48 .93 45 
Rye ..... . . . .. . . . ... .. . . ... . .... . . . GO .94 56 
Grain Sorghum . . .. . . ... . . ........ . 56 .93 r;z 
Wbeat ............ . .............. . GO 1.00 60 
Soybeans ........................ .. 60 1.30 78 
Cowpens .... . .... .. . . ..... . . . .... . 80 1.Hi 69 
Sheaf Oats (Bus. ) ............... .. 32 1.00 32 
Sheaf Oats (Tons) .............. .. 
Corn silage .... ... . .... . ...... . ... . 
Forage sorghums .. ..... . .. . . ... .. . 

2000 .40 800 
2000 .17 340 
2000 .25 500 

Soybean hay ................. . ... . 2000 .40 800 
Alfalfa hay, lespedeza . ...... .. . .. . 2000 .45 900 
Timothy and wild hny ..... ...... .. 2000 .34 675 
Clover hay ...... .... . .. . .. . . ..... . 2000 .40 800 
Mixed hay .... . ...... ... .... . . .. . . 2000 .:n 740 
Millet ......... . .... . •. • ........... 2000 .32 640 
Corn stover ............ . ... . .. . .. . 2000 .15 300 
Oat hay ............... -- ........ . 
Oat straw .......... .. .... ....... .. 

2000 .35 700 
2000 .15 300 

Soybean straw ................ . .. . 
C. S. meal or L. S . meal ........ . 

2000 .20 400 
100 1.30 130 

Tankage ........ . .. . . . ... . .... - · · · 
Shorts .... . .... .. .............. . .. 

100 2.50 250 
100 1.00 100 

Chicken mash . .... . . . ... . ........ . 100 1.20 120 
Mixed nn!ry feed .. .. .. . . .. ...... .. 100 1.10 110 
Skim milk . ........ .. . ... .. . .. . . . . 100 .17 17 
Rrnn . . . . . ... . . .... .. .. .. .. . . . . ... . 100 .90 90 

lA feed unit is here used to represent that quantity of feed equal in feeding value to one 
pound of corn. 
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TABLE 2 0.-MANURE, LIME, AND COMMERCIAL FERTILIZER USED 

( 10 areas in Missouri) 

Ozark 
Northem Ment Production Aren Western Corn Border Average 

n b c d e nnd Oznrk Plntcnu Dnlry Ten ~ 
Item Smnll Grnln Dairy Wh ent Arens .... 

Ul 
Amlrnin St. Clnlr Ul 

Cllnl'on Linn Mercer A<lnlr Onllnwny Cnss Vm·non Greene Webster Frnnklin 0 
d 

Ralls Ccdnr Wright -~ 
H 

Per cent ot lnn<l fertilized: t> Corn rer cent 0 as 4 -· 20 0 3 2G 22 - 14 

Wheat .. 38 U5 80 -i 72 70 3:\ Ga 01 74 53 Q 
~ 

Onts .. - 5 - 6 2 - - 3 2il 1 4 H 

Average nnn l y~IH of fm·ti!lzer: 
0 
d 

Per cent N 0 0 0 - 1.2 .0 0 A 1.0 - . rl t< 
Corn .. p 20 10.0 18.7 - H.O 13.1 20.0 18.4 16.0 - 10.2 8 

K 0 0 0 - 1.5 4.1 0 .4 1.0 - .7 d 

N 0 0 0 0 0 1.3 L ·l 0 2.0 - ~ .4 ~ 
Whea t .. p 20 10.0 18.5 16.0 17.1 U.l U.4 20.0 1fi.!l 17.8 17. (l 

K 0 0 0 0 0 1.8 2.3 0 2.0 A .5 ~ 
N - 0 - 0 2.0 - ~ 0 1.0 0 .5 ~ Onts .. l' - rG.O - 16.0 12.0 - - ~0.0 18. t 20.0 17.7 

" K - 0 - 0 2.0 - - 0 1.0 0 .:> trJ 
~ 

Ar•pllrntlon of fertilizer per ncrc: 
.... 

Corn rounds 111 !16 83 - 70 100 80 78 80 - 86 :s:: 
Wheat .. 137 137 1(;3 12Ci 134. 122 121 122 ll!l 11!1 120 trJ 

Oats " - li1 - 125 50 - - 103 00 80 102 z 
8 

Lond limed: w 
Acres per fOl'lll 16 1 - 5 27 !l 11 32 3 24 1a 8 
Per cent of rotated land 8 1 - 5 17 8 0 27 3 26 10 > 
I)onmls 11er ncre 4.161 4000 -< 4007 u737 3511 4800 4571 4000 393-J. 3968 8 

Cost I>er ton Dollars 2.13 1.70 - 2.08 l.UU 2.!17 1 .72 1.05 1.68 1.89 1.74 
.... 
0 

lllstance hauled Miles 7.3 .) 0.7 - 3.5 !l.7 3.3 4.3 3.r. 4.0 2.0 4 .5 z 
r~u nd mnnnretl: 

Acres tmr farm 12 10 6 !l 17 10 10 JO 1G ]5 12 

Corn Per cent 13 8 8 13 25 10 12 20 no 3-1 17 

Wheat " 5 - - - 15 4 3 20 38 19 11 

Hay and pnstnre - 0 2 3 1 1 1 5 3 2 2 



TABLE 21.-BUILDINGS AND EQUIPMENT 

(Specific items for 10 areas in Missouri) 

Ozark 
Northern Meat P•·oductlon Area Western Corn Border Average 

8 b c· d e and Ozark Plateau Dairy Ten 
Item Small Grain Dairy Wheat Arens 

And rain St. Clair 
Clinton Linn Mercer Aclnlr Callaway CaRs V ernon Greene Webster Fmnklln 

Rallo Cedar Wright 

DOLLARS 
Value ot Real Estate 

Per ncre 81 39 86 33 42 59 39 69 37 44 48 
Per farm 26261 10123 8966 881\l 11731 12000 11950 12169 8587 8081 12044 

DOT,fu~RS PER FARM 
Value of bullclings: 

~ Dwelling 1907 1591 1308 1608 1(1.13 1140 1055 1445 1158 1342 1465 
Tenant bouse 435 34 100 81 42 6! 68 42 42 38 0-1 U1 

l;j 
Barns 1406 970 808 1037 1237 860 814 1017 795 862 1012 > Other lmlldiugs 1084 536 G52 068 950 816 8fi4 890 745 765 824 1:0 

Total 4832 3131 2868 3694. 3872 2880 2800 339·1 2735 3007 3395 
a 
p:j 

Value ot machinery 
to Tractol' 155 22 - - 121 80 8(1 17 32 54 61 

Truck 48 18 - 22 3 - - 8 - 8 12 q 
t' Other machinery 522 287 296 295 404 355 42{; 356 293 293 355 t' 

Total 725 327 296 317 528 435 511 381 325 355 428 l;j 
1-3 

Annual depreciation H z Dwelling 82 52 47 56 GO 39 41 47 41 42 52 
Other ·builcllngs 104 00 M 79- 97 61 63 00 56 51 72 ~ 
Machinery 81 34 26 28 52 44 52 34 30 .35 43 00 

~ 
Total 267 151 127 163 209 H4 lUG 141 127 128 167 

Annual repairs 
Dwelllng 33 28 21 21 28 17 1J 24 1G 21 23 
Other bullclings 35 39 17 19 34 21 21 3-1 21 25 28 
Mncbinery 64 24 20 23 40 33 47 29 23 26 33 

'l'otnl 182 91 58 tl3 102 71 83 87 50 72 84 

PER CEN'i' OF FARMS EQUIPPED WI'l'H 
Tractor 82 16 - - 33 16 18 4 18 35 19 
'.rruck 10 7 - 4 2 - - 4 - 4 3 
Cream sepn rn tor 71 88 00 Bi'i 35 - - 91 100 77 58 
Manure spren<ler GO 40 24 24 66 - 77 68 73 45 
Side-delivery rake - 4 - - - - - - - - 1 

O'l Hay stacker 3 45 40 3 - 8 4 - - 7 12 .__. 
Hay !onder - 4 - - _, - - - - 1 
Silo 6 9 4 4 12 16 H 50 50 28 17 



T ABLE 22.-FARM PRODUCTS USED IN THE HOUSEHOLD 
(10 type-of-farming areas in Missouri) 

Northern Ment Production Area 'Vcstcrn Corn 
n b c d e and 

Item Smnll Grahl 
Audrnin St. Clair Clinton Linn ~forcer Adnh· Callawny Cass Vernon 

Ralls Cedar 
Hogs Pounds 1084 ()05 707 703 f'4G 701 G02 Ol1ickens " 158 161 10(} 117 157 114 110 Cnttle .. 150 191 32 117 172 i4 1GO Sbccp " - 2 - - 8 - 7 'l'otnl mcnt " 1R02 1010 845 1027 1278 880 ouo 
Eggs Dozen 226 134 H2 1G7 108 20::1 183 Butter Pounds 170 128 120 141 160 1SG 103 Crcnm Pint s 300 232 2G5 304 309 321 343 Whole milk Gallons 10 32 - 4 10 - -Skim milk " 47 102 1!i9 175 162 205 220 Potatoes Bushels 30 18 2~ 27 31 28 27 Apples " 85 11 20 22 28 26 22 Other f ••ults and ,·cgetables Dollnr• 40 84 81 28 34 82 80 Person per family Number 3,73 3.75 8.28 3.81 3.50 4.00 3.72 Hired lnbor Man yenrs .86 .28 .17 .26 .55 .61 .82 

Ozark 
Border 

Oznrk Plntcnu Dnlry 
Dnlry Wheat 

Greene Webster Franklin 
Wright 

H4 78\} sna 
100 103 109 
2BG 141 71 

2 - -
1118 1033 104u 

180 170 17G 
17G 150 150 
308 365 388 

46 - 0 
1!H 216 201 
28 26 80 
2.6 21 22 
82 28 20 
4.20 4.00 4.80 

.71 .83 .28 

Average 
Ten 

Arens 

809 
118 
142 

1 
10i0 

178 
153 
322 

14 
1G1 
28 
23 
32 
8.85 

.48 
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