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The Crop System in Io~~\~ 
By J~ A. HOPKINS, JR. 

This bulletin, the first of a series of four, summarizes a study 
of the organization and management of farms in Iowa County, 
which was made in an effort to diseover systems which will yield 
larger farm incomes·. The central questions in snch a study 
have to do with the use of the farmer's resources, of which land 
and labor are the most importsnt. 

The farm operator will want to select the crop enterp"ises 
which will give him the greatest returns from his land over a 
period of year •. · In selecting the crops to utilize the land it will 
be necessary to consider the type of the soil, the topography, the 
olimatic conditions, the location of the area with regard to mar· 
kets and transportation facilities, the requirements of livestock 
enterpriseS for feeds and the demands of other crops fot labor 
at different seasons of the year. . 

sonCE OJ' DATA 

Tho data which serve as a basis for this publication were ob· 
tained by detailed rerords kept on 28 Iowa County farms during 
the th"ee years, 1925 to 1927. The study was carried on by the 
Agricultural Economies Section of the Iowa Agricultural Ex· 
periment Ststion and the Bureau of Agricultural Economies of 
the United States Department of Agriculture. Twenty·two rec­
ords were obtoined in 1925 and 26, and 18 in 1927. Additional 
dats on tbe acreages and yields of crops for 1928 were obtained 
by visiting the farms in that year. ' 

Complete record. were kept on the farms of the financial tran •• 
netions of the business, the disposition of eaeh crop pI'Gduecd, 
und the quantities of eaeh feed ronsumed by each class 'of live­
stO<'k. A,.ount was kept of all transfers of materials, Such as 
straw or stover, from one enterprise to another and of the use 
of man nnd ho .... e labor by eaeh enterprise. These records' were 
.hecked up by a field man who spent his entire time at this work. 
They were then sent in to the offiee at Iowa State College, wllpre 
they were poste<l and summarized. ' 

"~l'AU.fJ of the TOlulDe of da'" obtamea 't w •• dended, to divide Ita pubii{"ation 
into four aepant41 pubUeatio-alS. Thl. ia ~e first of the Hrles. and dNll wilh lhtt 
t'l'Op ayatem, A IIel"Ond &ltk. up Ute requiNmenta and 111,8 perlO1'Dlanili8 of the l~ 
-'ork .nl~rpri ... .. found in Iowa Coun"" and IIU"'~ \he li .. ~lI: ay1I~ma 
wl\i('h 8M'm adapted to lhat .... ('lion. ~ third examinee the pIaHl and lunt'tiona 01 
lU.lr:". and tn.-con .. il(lU~ of power Oft the farma. and the typea of lana equip­
awnt thm whi .. h Uti. power m.,. be applied IDOIt efl'tI('ti~. A fourtlt buU .. tin 
Pl"OpoMrd. will d_1 'lfdtb the problem. of t"Q.IDbiniUl' 1i~to('k azul aop .,........ into 
wen rounded and profttabh farm MpnisaUou. 
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Fig. 1. Distribution 01 land. on cost route farms. 

. The Iowa COUDty Crop System 

The farmer's problem in planning his crop system is to get 
../ from his lsnd the largest net returns either of salable crops or of 

feed crops needed by the livestock. At the same time, the sys­
tem should conserve the soil fertility and obtain the greatest 
production over a series of years. 

Various crops, such as oats and barley, compete for labor or 
equipment at the same time. From these the farmer must select 
that crop which promises to be most profitable. In Iowa earn 
is generally the most profitable, as shown in table I. But it is 
not desirable to plant the entire acreage to earn. It is necessary 
to plant a certain acreage of oats or barley in order to use the 
labor when it is not needed by the corn, to provide needed feeds 
for complementary livestock enterprises, or ttl conserve soil fer­
tility by permitting the seeding down of forage and soil-build­
ing crops. 

According to the United States agricultnral census of 1925, 
the f",rms of Iowa County averaged 160.5 acres, of whielf approxi­
l.lIat~y 60 percent was in crops. The farms studied were some­
what larger, averaging 198 acres for the three years; of this, 
] 29· acres,. 01' abollt 66'p~l",en~,"i\lere in crops. Taking the connty 
a. Ii whole, corn aeeollnted for 48 percent of the crop land in 
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TABLE 1. YIELD AND VALUE OF PRINCIPAL IOWA. COUNTY CROPS. 
1928·1927 

t... I to>, I lSJ25 I 1926 I I A ... 
1927 1923-27 

eo,.. I I 
Yield. bu. .. 28.5 .... 45.1 I ., 40.4 
Pril"e. Dee. 1 ... ,. .>1 1.03 . 55 ... .n 

• •• 
Value .- .~ 28.37 29.36 27.88 

I 
2B.90 

I 
3'l.88 21..&7 

0 ... 
Yield, bu. ........ " ... •• •• ., •• •• 37.0 
Price, 8ept. I ...... ... .40 .• S .s. 

I 
.,. .3S 

Valne ... ."" 10.88 18.00 18.53 I 10.20 14.-10 12.95 .... ,'" 
YieJd, bu. •• 21 28 31 •• 2D.6 
PI"!'e, Sept.. 1._ ... ••• . .. .. , 

j 
• 54 1 ••• • •• Value pe, a"" 13.00 17.82 11.92 Ut7. 23.10 17.76 

Wheat 
Yield. bu. •• 10 • • OS ,. 21.0 
PriC"1l, ..... ~ I ...... .87 1.10 

I 
U.S 1.10 1.21 1.14 

Value pe, .... 19.U 11,60 3475 25.80 22.09 23_ 
Tlmothv -.. 'b. 

Yield. , ... 211 18. 1.8 18. 180 I., 
Prke. SepL 1 .... 6.'25 8.00 I 6.'0 •. 88 a.l0 I 5.32 
Value p.' a"" 18.19 11.3. 10.11 8.75 5.89 9.19 

1925. On the cost route farms 67 acres, or 51 percent, of the 
crop land were in corn. Figure 1 and table II show that while 
the proportion of the land in corn dilfered considerably from 
farm to farm, the proportion did not vary greatly between dif­
ferent sizes of farms. 

The next most important crop after corn is oata, followed by 
wheat and barley. Oats averaged 32 aeres per farm on the cost 
route in 1925, but decreased to 22 aeres in 1927. Wheat and bar­
ley largely took the place of oats on this land, increasing from 1 
aere of wheat and 3.3 acres of barley in' 199-5 to 6.1 aeres of 
wheat and 6.4 aeres of barley per farm in 1927. 

TYPES OJ' LAND AND IlELATIONSHIP TO CROPPING SYSTEIlS 

The use to which the land on 8 particular farm is put depends 
largely on the type of its soil and topography. Iowa County is 
typical of the Mississippi Loess section of east-eentrai Iowa, 

TABLE II. USB 01' LA.ND ON IOWA COUNTY COST ROUTE FABJm...-BY 
SIZE GROUPS 

l'"", .,"" I .0·79 1 80·11. I 120-159 I ISO-I99 I 200-239 I 260-21 • 
Number of f.~ • • • I • I • I 1 
A_ ........ 88.'1 165,1 231.1 239.S a12.2 123.2 
IJ1 ....... "erea 65 .• 84.1 1405.0 19~L7 2U.C 2.&2.8 

Corn 28.0 "7 .• 10.0 .... 12'7 .• 1.&8.' 
0 ... _ Ute lUI SO.8 17.T 45.8 S • .2 
WMat -.....• I.S I .• S .• 0 .• --._--
Bnl1fl7 ••• 1.1 8.1 16.8 <.S ..... 
AU.U. 1 .• . 1 _ ...... _.-- _." .... S .• 
(,loT.r' " timottQo 0.8 10.0 5." 21.8 U.I IS.' 
Tlmotb~ aeecl 0.7 5.' n.l 11.' 11-4 13.2 
14i.t'~ ....... .1 U 

I 
O.S .1 0.' ..S 

Puta ... 25.' $1 .• n.o 410.' 78.8 -49.4 
,,"_I.e. lotl".mI~. 0." •. ? 17.91 lS.a 13.8 I ... 

~ fum land la ('Ont. IS •• .... 18.8 2iU 41.0 U.l .. farm lahd '" I aman pain. 18.1 16.8 I 17.S 24.4 17.S 17.1 



TABLE III. tJSE OF LAND-AVERAGE FOR THREB YEARS 

I 1925·21 I 1925 I 1926 
Acr .. operated ............... .... ....... 191.8 201.8 197 .1 
All erop .. acrel : .......... _._......... 128.... 188 .1 180 .1 

Corn ........................ ...... _ . ...... 61.'" 73. 1 68.6 
Oau. ................................. _...... 27.'7 81 .6 28.6 
Wheat. ........ __ ... _....................... 8.6 .8 "'.0 
Barley ._ .............. _ ........... .. __ ... 6 .1 8.8 6 .8 
Alfalfa .................................... _ .8 .2 ., 
Clover " Umoth7 .... __ ............ __ 10.1 12.2 6.8 
Timothy teed .......................... 11.8 10 .8 9 .0 
Misc. cropa .. __ ...... ~ ... __ ......... _... "'.0- 1.' '7.7 
Paature .. ................. _...... ......... 56 .6 65.5 6'.0 
W.ate. Iota" mi. e . ... ____ ....... _. 12.8 18.8 12.8 

Pl~~~~~i~~j]~1:::;~:~-:::-:::-:::1 8".1 
14 .0 
.. e 
2.0 
0. 1 

88.2 
15.1 

.0 
1 .0 
6.0 

84.8 
U..5 

0.0 
2 .• 
8 .2 

1921 
193.8 
128.8 

69.0 
21.8 

8.1 
0 .0 
.> 

12.1 
16.8 

>.7 
07 .8 
12.'" 

80.6 
11 .S 
8.2 
B.8 
S.> 

which extends from Marshall and Jasper counties eastward to 
Clinton and Louisa counties along the Mississippi River. The 
topography varies from gently to strongly rolling. Many of 
the farms contain some rough land which cannot well be kept in 
tilled crops. The rough land is left in pasture and used, gen· 
erally, by the cattle enterprise. Figure 2 shows a typical per­
manent pasture, and fig. 3 gives a good idea of some of the rota­

. tion pasture. 
The several more or less distinct land types found on the cost 

route farms will be divided in this study into five types: the 
bottomland, the level upland, gently rolling upland, rolling and 
rough. 

Fir . a. A. pennaneDt p • • ture In Iowa Couato". 
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FI,. B. Bummer feedln, New Mexico atetr. on an Iowa Oounty rotation pallaH. 

Bouoml8Ud 
LeY1ll Diliand 
SIi.h1l7 rollins 
Holliu, 
KoulJh 

~~!~~U~~');~~4 
::,II,hlly rollin. 
Rllllinr 
~(II,I,M'h 

I Corn 

I 
60 
<. .. .S 
37 

li3maU 
crain 

n 
os • • •• 15 

H., I Timolhy 
•• ,d ~:::!~a I AUaifa 

• 
I 

Ii: 18 

J "2 7 • 10 < 10 < 
11 S 19 .... 

0 • •• . ... 
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TABLE V. CROP YIELDS FROM VARIOUS 'l'YPES OF SOIL AND TOPO· 
GRAPHY-FOUR YEAR AVERAGE. 1925·1928. 

e .... 0 

bu. 
BottoUlland 53.0 
Level upland 53.2 
Slightly rolling 59.S 
Rolliog 60.S 
ROUgh 53.7 

Oata I Wheat I Barley , 
bu. bu. bu. I 4B.7 27.0 2"'.0 

45.0 18.7 34.3 
46.8 25.' 29.1 

I 49.1 20.9 87.8 
37.4 ...... 28.1 

Hay .. .. 
1.1 ... 
1.' 
1.0 

." 
'

Timothy 
au' 
lbo. -_ ..• 

28. 
02. 
21. 
237 

years on this type, especially on fields not well drained, is likely 
to run lower than on the upland soils. 

Ahout one-tenth of the land was level upland of the Musca­
tine silt loam type. This soil is highly retentive of moisture. 
For the entire period from 1925-1928 the yields i)f the various 
erops on the Muscatine silt loam averaged about the same as on 
the bottoms, except from wheat and barley, which occurred in 
acreages too small to give a representative yield. 

On the level upland there was a much smaller percentage of 
land in pasture than on the bottomland, and a larger proportion 
was in some sort of a cropping system. Forty-six percent was . 
. in corn, 28 percent in small grains, 7 percent in hay and 11 per­
cent in timothy for seed. This corresponds to a four-year rota­
tion with two' years of corn on some of the farms and to a five. 
year rotation with two years of eorn on the others. 

About seven-tenths of the total land is of the Tama silt loam. 
In studying the influence of topography on cropping systems 
aud yields this land was divided into two types, the gently roll­
ing and the rolling upland. The gently rolling comprised four­
tenths, and the more strongly rolling about three-tenths of all 
the land . 

. . 'rables V and VI show that these two classes contain the 
most highly productive land of the area if we average together 
wet years and dry. As an average of the four years the better 
drained Tama silt loam soils yielded about 6 bushels more than 
the two level types of bottomland and upland. With smail 
grains and hay there was little noticeable difference in yields. 

The. crop acreages on the Tama silt loam correspond essen­
tially to a live-year rotation with two years of corn, one of small 
grain, one of hay and one of pasture. Slightly over 40 percent 
of the land was in corn, 22 or 23 percent in small grains, 10 or 12 
percent in hay and about 19 percent in rotation pas1lure, besides 
4 or 5 percent in permanent pasture. 
. About one-tenth of the land was classified as rough or sharply 
rolling. This was mostly of the Clinton silt loam type. Forty 
percent of this land was kept in permanent pasture. Of the 
land included in the crop system 37 percent was in corn, 15 per-
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cent in small grains, 9 pereent in hay, 5 percent in timothy for 
seed and 32 percent in rotation pasture. . 

The varintion in the cropping systems found in 21 rough 
fields on nine farms redected the difficulty of working them and 
in getting them back into a good stand of grass after they were 
plowed up. Twelve of the fields were in corn for two years out 
of five. Eight were in corn for only one year. Most were in 
small grains for one year and a crop of hay was ent from about 
half the fields before they were turned hack into pasture. On 
about 8 quarter of the fields the gr8BB failed to give a good stand 
and the field was put back in crops after one year. 

" . 

IOWA COUNTY CROP ROTATIONS 

Many rotations or sequences ot crops were found. Some farms 
had more or less regular rotations. Several farms had more 
than one ~tation. One had seven distinct sequences of crops in 
different fields. However, most of the cropping systems rosy be 
fitted into four fairly distinct rotations. These are determined 
partly by the type of soil and topography, partly by the relative 
value of the different crops, but with the exercise of consider-
8 ble choice by the farmer. 

The most intensive 8Ommon system of cropping was found on 
the bottomland. A large part of this land was kept in 80rn for 
three successive years, followed by one year of small grain and 
then one year of hay or pasture. This system was also followed 
on about a quarter of the upland. 

Most of the level upland was kept in 80rn for two years, fol­
lowed by one year of small grain, one year of bay and one of 
pasture. This was the most common of all the rotations and was 
found on all the types of land. It keeps 40 percent of the land 
in corn, in contrast with 60 percent in the intensive bottom­
land rotation. 

Another rotation, found less often hut on all the types of soil, 
consisted of two years in corn, one in small grain and one in hay 
or pasture. This ~'stem keeps 50 percent in corn and, conse­
quently, is more highly profitable than the second rotation dis­
cussed. 

The fourth rotation was found chiedy on the rough land. 
which it was dt'sired to keep in pasture a large part of the time. 
It eon,ists of two years of earn, one of small grain and three of . 
hay and pasture. 
- Of the erops mentioned. earn fills the eentral place in the 
.y"t~m... It is the orap of higbest value per aore and provides 
the main source of feed. Oats and barley are used. for the 
most part, to supplement rom 88 a feed. The wheat, however 
provid"" a erap primarily for sale and, thereby, differs in i~ 
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chief function from the other crops, which lead to a cash income 
only indirectly thm the livestock. Even on the farms which pro­
duce only livestock for sale, the small grains form a necessary 
part of the rotation since they serve as a nurse crop for the hay 
and pasture. 

The Corn Crop 

Corn is the main crop of Iowa County, because of the large 
production per acre, both in quantity of feed and value. The 
average yields for the county for the years 1925 to 1927 were 
51, 45 and 37 bushels. The yields on the cost. route farms were 
63.3, 55.8 and 50.7 bnshels in the same years. 

Table I shows that corn is a crop of high value as well as of 
high productivity in physical terms. With a yield of 40.4 bush­
els and an average price for the five years (1923 to 1927) of 68 
cents, the corn crop was worth on an average $27.47 per acre. 
Oats, yielding 37 bushels, were worth $12.95 per acre and bar­
ley, with an average yield of 29.6 bushels, was worth $17.76. 

It was found that the different soil and topographic types 
varied in their yields from year to year. The yield on the 
bottomland was reduced by flooding in 1927 and 1928. Table 
VI shows that there was much more uniformity in yield on the 
rolling upland than the bottomland or level upland. 

Altho earn is the crop which ordinarily yields the greatest 
value per acre, the number of yearS a field can profitably be 
kept in this crop is limited. It is commonly believed that con­
tinuous cropping results in reduced yields. An attempt was 
made to study this influence from the records, with the results 
shown in table VII. In the first column of this table are shown 
the average yields per acre on fields in corn one, two, three or 
four years. It will be seen that the second year corn yielded 
about 2 bushels per aere less than the first year. The fields in corn 
for a third year yielded about 5 bushels less than in the second. 
In the fourth year the yield was reduced by another 10 bushels. 

However, the eomparilKln of the yields on fields in corn one, 
two or more years does not give an altogether accurate compari· 
son because different fields were included in different groups. 
Consequently it was decided to compare the yields thruout the 

TABLE VI. VARIATIONS IN CORN YIELDS ON DIFFERENT TOPOGRAPHY 
TYPES 

Year 

II 
1925 
1926 
1927 
ID28 

Bottom­
land 
bu. 

66,8 
67.S 
4.6.7 
40.5 

, 

I 

Level I 
upland I 

bu. 
62.4 
54-.4-
43.'" 
52.8 

Slightly 
Tolling 

bu. 
61.4 
58.1 
55,4 
64.3 

Rolling 
bu. 

63.7 
56.S 
55.2 
64.1 

Rougb 
bu. 

58.5 
49.5 
55.1 
49.8 
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TABLE VII. DECLINE IN CORN YIELD FROl{ CONTINUOUS CROPPING 

Pirat yellr 
in corn 

B&con4 year 
Third yenr 
Fourth you 

Av. }'ield 
b:v ,.ears 

66.8 hu. 
55.0 
l50.2 
40.1 

II Fie... in rom .Imo. II 
rean 

••• :t'.' bu. ••• 1.0 
8~6 -u 
.....• . ... 

Fichu in corn (OUl' 
y .... 

I Vllriatlon from. 
&eru avo yield of 

7ear 

O • :t •.• bu. 
D. .1 

" - 1.B 
Bl -10.D 

period on just those fields which were in corn three or four years. 
The third and fifth columns in table VII show how the yield in 
these fields compared with the average yield for the years in 
question. • 

On the fields in corn for three years, the yield in the first 
year was 5.3 bushels above the average on all farms for the year. 
in the second year it was 1.5 bushels above the average, and in 
the third year it was 4.3 bushels below the average. This makes 
a decline of 9.6 bushels in the three years. In the fields in corn for 
four years, the yield declined 8.5 bushels in the first three years, 
and another 8.7 bushels in the fourth, making a decline of 17 
bushel. in four years. 

Of course these data do not warrant sweeping conclusions be­
cause .of the small number of fields included. However, the re­
sults are remarkably consistent for all the different topognphic 
types. The same trend is clearly evident in nearly every ease. 
Since this is true, it seems a very doubtful policy to count on 
putting com in the rotation for more than two consecutive years. 
According to these figures, a five-year rotation with three years 
of corn would produee only about 10 pereent more grain than a 
four-year rotation with two years of corn. Besides this, there 
would be a smaller forege and pasture production. 

REQUIREMENTS IN PRODUCTION 

'The average amounts of man labor, horse work and the other 
coot faetors uscd per acre in produeing corn on the cost route 
farms are shown in table VIII. Since the yields on these farms 
are somewhat· above the average, it is thought these figures may 
serve 88 reasonably good guides of performance for other farmers 
muler equally favorable conditions. 

Including the fall plowing, an average of 10.9 bours of labor 
p<>r acre was used in growing the corn up to the time it was 
picked. On the bulk of the furms this was betw('{'n 8 and 12 
hom'S pCI' BCl'l'. In picking the corn an average of 7.8 bours was 
UsM aud tile bulk of the farms fell between;; and 8.5 hours per 
aere~ 
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The elements of the costs of producing the corn other than 
the labor, horse labor and materials can be expressed in terms of 
value only. For the three years of the study the man labor aver­
aged $5.46, which includes $3.15 in growing, if we include the 
fall plowing, and $2.31 in picking the crop. The horse labor 
was valued at $3.46 in growing the crop and 2.00 in picking. 
The depreciation, interest and upkeep of the equipment 
amounted to $2.53. An hour of tractor use cost 98 cents, and 
miscellaneous expenses amounted to $1.72. These expenses to­
gether amounted to $19.54, which may be called the total operat­
ing cost per acre. 

The operating expense is one of the most significant indexes of 
efficiency that the rooords yield, since it represents the combina­
tion of all the expense factors together. Since these expense fac­
tors are largely controlled by the farmer, the total operating 
expense shows how successful he has been in operating econom­
ically. The operating expense ranged from $7.66 to $34.51 per 
acre, but over two-thirds were between $17.00 and $25.00. The 
operating expense is closely associated with the cost per bushel 

TABLE VIII. CORN-PHYSICAL AND FINANCIAL COSTS PER ACRE 

1 Avor:r.ge 1 I I 1 Ra~lg27 

I 1925·21 I 1925 I 1928 I 1927 1 Low I High 

Cost per bu. -········1 , , •• 4 I .4.09 I .490 1 .525: 1 .421 I .601 
Physical , .... I I growing ••...•.••. 

Labor boun ...... 10.9 11.2 11.1 10.1 7,S 12.1 
Horae hours ........ 2S.8 26.9 24.6 

I 
20&-.1 17.0 33.0 

Trat"tor honn .... 1 .• 1.1 1 .• •• . .. _ ....... 1.1 
Manure to.s ...... .6 •• .7 .6 .1 1.' 

Pt,king 
Ma. hour.) ••• .,. 

'f 
7._ I 

.,. -,. ..5 
Hone hours ....... _ 14.6 16.1 14.8 12.2 ••• 17.1 

FiD;-.n~i.1 -cmta I 
I 

I Growing 
S .... , ... ............ , 

• •• ... .54 
• •• ,3' .51 

Labor """. • 8.15 3.25 S.07 2.82 2.05 8.77 
Horse cost • __ .... __ .- 8.4.6 8.77 S.U 3.26 1.75 6.18 
EquiPment 01> ..... , 1.51 1.74 1.61 1.29 , .. 2.35 
Tranor eost ...... - , .'3 .9. 1.00 I 1.06 -.... -.- 1.79 
Manure coa. .. _-. .. 2.56 .9l! 8.29 .... l .29 8.12 
Mise. ...... ._ ..... .- 1.S7 1.18 1.35 1,.0 .57 2.59 

Total ~st growing $13.55 12.23 j 14.4.7 14.18 I 9_71 17.37 
To ... .... res raised 71.1 16.1 ';O.S 65.11 82.9 99.4 

Picking 
Labor cost .......... • 2.31 2.71 

I 
2.08 1.98 1 1.43 2.85 

Ho,,", ~t .. _. _____ . , 2.00 2.20 2.07 1.63 I 1.07 2.90 
Equipment charp , ••• • •• 1.00 .8' ••• I 1.5. 
Mise. "",la .... ... , ••• .7. .6' ,68 .21 1.68 • <os. idd 9 To~pel'.ti:1 rosD#f I :1:::' 11:::: I ~:~~ l::g~ 
Building ('barge • .74 .83 .68 .61 
LAnd charge __ ..... '1.17 6.92 -,",'~,l~' __ .,,;'::;'s;;,5_ 

Groaa coat ......... _ ... I-.2-7As-128Ji'l1 28.10 2'1.47 
Stalk ('nJdit .... _.. '.86 .93 .101 .91 

3.75 8.80 
14.0 26.60 

.27 1.16 
6 .• 0:_}--,1~O;::.1;;:',-

20.18 36.43 
.60 1.25 

Net C'Oat ............ \ $26.511 I 25.69 I 27.36 28.56 
A('1'6S pi('ked .......... 52.3 Se.9" 50.8 018.1 
Yield bu. pel' aere I 57.3 I .a2.8 I 55.8 50.7 

19.17 I' 35.11 
15.0 86.0 
46.3 I 64..3 
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of corn. Before finding the cost per bushel it is necessary to add 
the fixed charges, which conaisted of the charge for the use of 
the land, averaging $7.17, and the charge for the use of buildings, 
which amounted to 74 cents. This gives the total expense from 
which the credits for stover or stelk pasture are deducted to find 
the net cost of the grain. 

The cost per bushel is to be considered, not as the exact and 
absolute east, but merely as an index for comparison of different 
farms. Cost per bushel combines the operating expense with the 
fixed charges, as for land and building use, and is also influ­
enced by the yield. 

During the three years of the study the cost per bushel varied 
from 27.6 to 93.4 cents. The averages were 40.6 cents for 
1925, 49.6 cents for 1926 and 52.5 cents for 1927. The greater 
part of this variation may be attributed to differences in the 
yields, which averaged 63.3 bu. in 1925, 55.8 in 1926 and 50.7 in 
1927. These yields were 10 to 13 bushels higher than for the 
county as a whole, and are some indication of the superiority of 
the cost route farms. On abont two-thirds of the farms the cost 
per bushel was within 5 cents of the average for the year. But 
even Ilmong tills group of efficient farmers, some were producing 
their main crop at a fourth less cost per bushel than others. 
J<}aeh year the corn on a few farms cost twice as much per 
bushel as on others. 

HOW EFFICIENT FARJI[ERS REDUCED THE COST 

The costs wcre kept down in many ways on the mOl .. efficient 
farms. Choosing high yielding varieties and testing of the seed 
in order to make a good stend undoubtedly had a noteble influ­
ence, but the amount of their influence can hardly be measured. 
In raising the crop the right choice of equipment and sizes of 
teams reduced the labor and expense. This usually meant the 
use of large teams and large capacity machines, as will be dis­
cussed more at length in another bulletin on the use of power on 
the crops. The two-row cultivator Willi found to Rave about 
three-quarters of an hour of man labor per acre each time the 
corn was cultivated. With thl .. e cultivations the Raving in man 
and horse labor amounted to about 70 cents per acre. The rom 
pickel'S, on the two farlllll using them, did not Rave appreciable 
amounts of labor or expense. Improved types of machines may 
change tbis in the future, however. 

Occasionally it was possible to Rave expense by avoiding un­
nel'e-ssary operations. In & few eases where it was free from 
weeds, the corn was cultivated only twice. Tbis was sometimes 
made possible by attempting to kill the weeds by extra work 00-

,fore the crop was planted. Commonly tbree cultivations were 
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used and often even four. This involves a questiou of judgment 
in deciding on the needs of the crop and how far it will pay to 
go in meeting them. The same applies to the fitting of the seed· 
bed. However, the farms with the lowest corn cost did not al· 
ways have the least labor per acre. Frequently the low cost was 
obtained by getting higher yields. These often seemed to come 
partly from doing the needed work at just the right time and in 
the most effective manner. In a good many cases the soil treat. 
ment, or the strain and virility of seed corn, which helped in 
getting the good stand, seemed the outstanding causes of the low 
costs. Effectiveness in the use of labor was only one of the con· 
tributing causes . .Among the six consistently low cost farms duro 
ing the three years, the differences in yield were responsible for 
slightly over half the difference in the cost of corn per bushel 
while the difference in the amount of labor and horse work ac· 
county for only ahout one·eighth. 

SEASONAL LABOR REQUIREMENTS ON CORN 

In planning for the crop it is necessary to consider the season 
wben its demands for labor and horse work are heaviest. Figure 
4 shows the labor required to grow a 40·acre field of corn on 
the typical farms of the cost rout", It will be observed that at 
two periods of the year the labor requirements are high. The 
first of these is from the early part of J\<Iay to the middle of July. 
This covers the planting of the crop and its cultivation. For. 
most of the period it runs up to almost 36 hours of man labor 
nnd between 100 and 120 hours of horse work per week. At this 
time a heavy use was made of the tractor for plowing and disc· 
ing in addition to the horses. 

The second peak period of labor requirement on corn is from 
the first of November to the middle of December. From 20 to 
60 hours per week were spent in picking the corn. Along with 
this about 100 hours of horse work were used per week. 

One man with a five-horse team should be able, by spending 
all his time on the corn crop, to .plant and take eare of between 
50 and 60 acres of corn. The demands of the other enterprises 
on a well balanced farm will prevent handling much more than 
this, as will be seen later on when the labor requirements of a 
crop system will be shown. It should not be forgotten that there 
was a wide range in the amounts of labor used on the different 
farms. 

Table IX shows what may be considered norm ... requirements 
for labor in the production of a 4O·acre field of corn. These 
have been computed by taking the most common number of 
times that each operation was performed, and then Cl'mputing 
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The most common number of times each operation was per­
formed was twice over with the disc, twioo over with the harrow 
before and once after planting, and three cultivations. 

Connting on an eight-hour day in the field, 10 days time for 
one man would be required to plow the 40 acres. Five days 
would be needed to disc, two and a half to harrow, and three 
days to plant the corn. This makes 201f2 days, or about three 
and a half weeks, to fit and plaut the seedbed. 

After planting, slightly over a day would be needed to har­
row the 40 aeres before the corn eomes up. If a one-row culti­
vator is used, 21 days would be needed to cultivate three times. 
If a two-row cultivator is used, 12 days would be sufficient. 

In the fall a man and team would be kept busy about 35 days, 
or a month and a half, picking the eorn. In all, the 40 acres 
of corn may be considered as taking about 82 days of labor if 
cultivated with a one-row cultivator, or 72 days with a two-row. 
A tractor and three-bottom plow used instead of the four-horse 
28-inch plow would reduce the requirements by about five days. 
A 10-foot disc pulled by a tractor may be expected to reduce the 
labor for discing hy two days. 

. On a farm with a traetor and six horses it would be possible 
for two men. one nsing the tractor and the other the horses, to 
raise 80 acres of corn with 68 days of labor for the two men, 
counting the day as eight hours in the field. 

Manure is applied to a part of the corn acreage only. On the 
cost route farms, the manure applications averaged between 
21h and 3 tons per acre for the whole corn acreage, OJ: about 6 
to 8 tons per acre on those aeres covered. About two-thirds of 
this was applied to the crop preceding the eorn, usually hay or 
pasture. 

Manure should be applied to a greater acreage of the eorn 
land, and it is thought that by more care in the conservation 
and the handling of the manure some inerease in application 
might be possible. Since there are usually two successive years 
of corn in the rotation, this same amonnt of manure applied at 
the rate of about 4 tons per acre to the sod preceding the first 
year of corn, or else in the first year of the corn crop, would 
give the largest results. An application of 6 or 7 tons -over the 
entire field, however, would be much preferable. 

COSTS OF SILAGE 

On about half the farms in each of the three Y"'lrs. part of the 
corn crop was put into the silo. For the three years this aver­
aged 16.9 aeres per farm on the farms where silage was made. 
The yield averaged 8.2 tons per acre for the three years, hut 
was 9.1 tons in 1925, 7.5 tons in 1926 and 8.1 tons in 1927. The 
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TABLE X. COST OF BlLAGE-1925 TO 1927 

1 Average I I I I Range-1927 

I 1926-S!1 1926 I 11126 I 1927 i Low I High 

Av. """ P" Ian ........... _ ... • UIS 8.68 I 4,,82 I B.55 2.80 .t.SO 
No. tal'mA ........................ •• • 11 • , ..... --- .......... 
A_ ..... , ........................ 16.9 14.6 a.I 

1 

17.1 5 .• 82.0 
Tons por .... .................... ••• .., 

I 7.' .. , 6.' • •• 
Bu. W" ." Ian .............. ••• • •• 6.' '.1 ••• • •• 
~g,~!!owinr per .an'o ... .... t21.86 14.80 20.48 22.08 16,4S 2&.85 

Phl~;:! h:~ ....... , ........... ...1 15.2 17.0 t 16.0 12.4 10.4 16.11' 
Horae i}TS ..................... ; 28.8 27.4. t 2a.0 20.4 16.4 21,8 

Fi=i .. ~:ll::I1~ .... · .. ·'········"·· ~\~I~I~I--··-l-~ 
Labor eod ..................... , '4.44 '6.11 • 4-.55 • s.50. $ 2.21 '4..99 
Hor~e eoat ....... -............. 8.18 \ 8.65 2.91 2.66 -I 1.64 8.50 
EqUIP. w.t .................... 1.34. 1.58 1.26 1.00 - .60 1.45 
Maehino dmrge .............. 2.94 3.46 2.86 2.12 1.97 4.67 
Twine co.l ...................... .'7 .51 .39 ,4.9 _ .29 .59 
MiK. &xp, •....•••••.........•••.. 1.64 1.64. .92 1:34 .70 1.66 

-Uee of .jlo ... --.... --........... 1.48: 1 2.05 I 1.81 1.1'1 ,64 2.4t 
Gr.oall I~.' .................. __ .. J37.81 87.55 80.83 84.81 '26.96 39.18 

O:rodd,-t'orn pl:-ked up .... ....31 4.61 8.4.1 5.90 8.46 7.55 
Nol coat of silap per acre 82.50 82.8& 82.42 '28.91 22.9-0 33.22 
Coat 01 ensiling per ton...... 1.70 1.71 1.86 1,43- 1.21 1.89 
Co.t ot -enlliling per acre 14,01 16,01 12.95 11.6""'--'-__ ---'-__ _ 

total cost of the silage varied inversely with the yield. Table X 
shows that in 1925 the cost-per-ton index was $3.63. In 1926 
it was $4.32 and in 19~,!: it was $3.55, with an average for the 
three. years of $3.95. On .. hout; three-fifths of the farms the 
yield varied 'fram -7 to 10 ·tons per acre and the cost per ton 
from $3.25 to $5.00 .. 

The average cost of growing corn was about $22.00 per acre. 
Whet'e the yield was large and this $22.00 was divided among 
a large number of tons pel' aere, the cost per ton was less than 
with a smaller yield. The ensiling cost averaged about $14.00 
per acre, or $1.70 per ton, varying from $1.14 to $2.44 pel' ton. 
I t required about 15 hours of man labor and 24 hours of horse 
work, costing an average of $4.44 and $3.18, respectively. In 
addition to these e."<penses it is necessary to count on using ahout 
3.4 pound. of twine, costing about 50 cents. The machine cost 
an average of $2.94 per acre of corn or 48 cents per ton. In 
addition to this there was an expense of $1.34 for reglIlar farm 
equipment used iti silo filling, $1.43 for interest Ilnd deprecia­
tion on the silo, and ahout $1.64 for miseellaneous expense. 

METHODS OF HARVESTING 

Out of the 4,409 aeres of corn gl'<lWn on the cost route in the 
three years of the records, 3,245 acres were picked for grain, 
440 acres wer<! cut for silage, 331 were cut for fodder and most 
of tbe rest was hogged-down. 

It is interesting to compare the labor used in these different 
methods of harvesting;!' Where the corn was picked an average 
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TABLE XI. FODDER SHJiEDDED--COSTS AND YIELDS PER ACRE 

I Averap I I I I Range-1927 
I 1925--27 I 1925 I 1926 I 192'1 I Low I High 

No. fanDII _ ... __ .. _----! ··-----1 11 1 • I '6 I -1-'-.-::--.1 ~!.-:3 MrtS __ . ________ ._ 11.4 1 .. 6 12.2 7.S 

CoA growing per &ere ___ :~$1,,9"'-.'_'7+-'1'-'7c:: .. ~O+-'1,,9"'-O~.+-'.,,2"'-5'-'7-1!_'~~!___'~~ 

p~,!! ~ ___________ 1 31 I '_9 I 3_1 I u I ------1 ,_S 
Labor ""'- ---------- 18.2 1'1.1 19.4 18.8 13.8 24_' 
R ..... h .... - 10" 17.9 18.9 '8" 13.0 27.7 

E_ of <otting and I I 
sbreddillC' , 
Maehine ""g- _._._------ $ 1.98 1.3. 2.67 2.28 I • 3.06 ..... ------------.-._- .37 .20 _71 I 

_31 J 
0 _S. 

TwiDe "". ._----------- _u _40 _n 

f 

_43 0 .. S 
Labor <os< -... _ ... _-- 5.18 5.06 5.11 5.4.8 S_ .. '1.21 
R.,.,. - ._ .. _----.--- 2.66 '-69 2_54 2.74 1.85 3.99 
Equipment - .. -------- 1.16 1.15 L27 1.14 -". 1.39 ...... -- ---- 1.84 I 1.10 1.49 ·2.60 1.07 ,(.63 

Yield ('Om. bu.. _______ 1 51.3 4.9.0 4.9.8 b2.1 I «"0 6&.1 
T'!tal atst of .shredding ____ I .13_591 12.S8 I 14..21 I 14.98 I 11.221 19.'2 

Fodder. loU .... __ ____ _I 1.6 1.5 US 1.8 I 1.5 2.0 

of 7.8 hours of labor and 14_6 hours of horse labor was used per 
acre. The total cost of picking avera,,<>ed $6.00 per acre, or 101h 
cents per bushel. 

!llost of the labor of hogging-down corn went for the con-
. strumon and moving of temporary fences. On 13 farms on 
which records were obtained on the hogging-down of corn in 
1927 an average of one hour of labor and one-half hour of horse 
labo; was used per acre. The expense per acre, computed in the 
same IDlInner as for corn picked, averaged 36 cents and in the 
extreme ease was about 90 cents. 

When the corn was cut and shredded for fodder an average 
of 18.2 hours of labor and 18.3 hours of horse labor was required 
during the three years for the .whole operation, as is given in 
table XI. 

The labor was valued at $5.16 and the horse labor at $2.66. 
The nse of the machine and engine cost an average of $1.96 per 
acre. Other items brought the total expense of cutting and 
shredding up to $13.59 per acre. More than twice as much labor 
was required as to pick the eorn from the stalks. The added 
labor and e.'<pense, valued at $7.50, yielded 1.6 tons of shredded 
fodder. 

The costs and the resulta of the different methods of harvest­
ing the corn crop, tsking the data of the three years together, 
are shown in table XII. 

A large saving oceurred both in time and expense where the 
corn was harvested in the simpler ways of hoggmg-down or 
picking. But, of course, the preferable method in any particu­
Jar ease will depend on the purpose for which the corn is used. 
If the roughage is needed and the fodder seems to be wprth as 
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TABLE XU. CORN-COMPARISON OF METHO])S OF HARVESTING PER 
ACRE 

Mlltb~d 
f Total expen •• 

Pl'Oduct Houn· E ..... per a('nt of 
per aere labor houro harveating 

Pkking from stalu 57 bu. eorn 7.8 14.6 .. 6.00 
Hogging-down 800 lb •. pork 1.0 •• ••• Shr"ddlnr 51 bu. nnd 

1.6 T, fodder 13.8 18.5 14.98 
EDililing 8.2 T. silage 1S.2 28.8 14.01 

much as $7.00 per ton more than the standing stalks, it becomes 
economical to cut the fodder and shred it. If succulent rough­
age in the form of siInge is needed, it will probably be worth 
while to go to the expense of $1.70 per ton to ensile a part of 
the crop. 

The corn comprised nearly four-fifths of the grain raised 
on these farms, both in weight of grain and value. Its disposi­
tion, therefore, involves the most important questions of economy 
in the use of crops. As has been pointed out already, about 
a sixth of the crop was cut for silage or was hogged-down. 
F"om the remaining acreage an average of 3,381 bushels of 
corn was picked per farm, taking the three years as a whole. 
Of this grain the hogs consumed 1,846 bushels, or 55 per· 
cent. An average of 322 bushels, or 10 percent, was fed to the 
general purpose farm herd of cattle. The feeding steers got 
444 bushels, or 13 percent of the erop, the horses 161 bushels, 
01' 5 perocnt, and the poultry 110 bushels or 3 percent. The 
average amount of corn sold was 257 bushels, 01' 7 percent of 
the eOl'n raised. At the same time an average of 518 bushels 
was bought, or just about twice as much as was sold. 

Oats 

On the typical Iowa County farm oats is the crop next in im­
portance to corn. The oat crop is genel-ally pInnted after the 
.. cond year of corn in the rotation and is used as a nurse crop 
for the clov~r and t.mothy whieh are to provide hay and possibly 
pasture for the following one or two years. An average of 32.8 
Rel"eS of on ts was mised per farm in 1925, 28.5 acres in 1926 
and 21.8 acres in 1927. Compa"e this with the average of 76 
ael .... of corn per farm. The yields averaged 46.1 bushels per 
acre in 19'25, 42.7 in 1926 and 44 bushel. in 1927. The average 
yields f01' the county for the same years were 41, 34 and 36 
bushels. At the prices prevailing in these years, the crop was 
worth $13.53 in 1925, $10.20 in 1926 and $14.40 in 1927. Corn 
in the snme ~'ears averaged $27.83, $23.90 and $27.38. For the 
five years, 1923 to 1927, the average value of the crop per acre at 
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prices on farms was $12.95 for oats, $17.76 for barley, $23.94 
for wheat and $27.47 for corn. 

REQUIREMENTS IN THE PRODUCTION OF OATS 

Table XIII shows that the largest element of expense in pro­
ducing oats was . labor, of which an average of9 hours per acre 
was used. The next largest item was the horse labor, of which 
13.1 hours were used. The seasonal distribution of this labor 
is given in fig. 5. In planting a field of 20 acres of oats, for in­
stance, it required on the cost route farms about 50 hours of 
labor and 150 hours of horse labor between April 10 and May 10, 
or roughly one-fifth of the time of one man and a team of four 
horses. In harvesting and threshing the crop, between the mid­
dle of July and the first part of September, about 125 hours of 
labor and 150 hours of horse work were used, or approximately 
half a month '8 labor for one man and five days work for a four­
horse team. 

After the man and horse labor, the largest item of expense was 
for seed of which an average of 3.7 bushels per acre was used at 
an expense of $1.66. Threshing cost $1.39 at 3 cents per bushel 
The twine used amounted to about 2.6 pounds per acre and cost 
35 cents. For the use of the regular farm equipment a cbarge 
of 86 cents was made. 

When these various expenses are added together we have an 
operating expense, as explained for the corn crop, of $10.34. 
The operating cost, however, varied widely as in the case of corn. 
On the bulk of the farms it was between $9.00 and $13.00. 
When w·e add to the operating expense an average of 47 cents 
for the buildings used by the oats and $6.90 for the use of the 

t1AH·r-__________________ ~----------------------_, 
HIPS. 

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

PEe 
Fig. s.. Weekly distribution of labor on 20 aere. of oat&, 1921 avwage&. 
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TABLB XIII. OATS-PHYSICAL AND FINANCIAL COSTS PER ACRE 

I Avenge I I Ranee-1927 
I 1926·2'1 1926 1916 I 19~T 1 Low I High 

Coal pel' bu •...... __ ... 1. .94.9 .842 .34.1 I .3S8 I .256 1 .618 
At'reII ............ _.... 28.2 82.6 SO.2 19.8 4.7 42.' 

y'ld,.bu &&1 4.61 01 4.40 1294 705 •• . ............... 
Phyai.clll ~ta 

3.1 S .• I 3.' I 2.' I 5.' .... bu • S .• 
Twine lila ••••... _ .••• !.O '.5 S.5 

I 
'.1 

\ 
'.5 S.S .... h ... 0.0 ... 9.' S.! 0.' 12.0 

Hol'al! hn .•..•. ______ lB.l IS .• Uti 12.8 10.' I 19.5 
Tractor m. .,._ ... .5 •• .0 .S 0 1.' 

Finandl.l ....... I 
1 

.... ,,'" ......... -. • 1.66 1.98 1 ...... LIT 1;{)7 2.01 
Labor 

_ . . ~ .. - .. - 2.57 2.15 2.52 2.31 1.'14 ..... 
Ho ... ..... .......... 1,19 1.89 1.'16 1.71 1.02 B.13 
Equip. eh,. -...... .S. .• S • 0 • ••• 

I 
.S. 1.70 

TTao:t.ol' .... ...... ... I 
.,. .S' • •• 0 2.19 

Tbreahing .-.......... 1.39 1.0&6 1.aO 1.45 .., 2..10 
1:1ac . .... .......... 1.67 1.25 1.56 2.S3 .71 8.017 

2. Grou opr. ('oat _ .... 1 ,10.S4. 
Bldg. o:ha. ............ .47 
Lalld <be. . ..... ".. 8.90 

Grou ezp ............. 1.11.12 
8ll'aw credit .......... '2.0. 
Putu.re tredl' _...... J!9 
No' upaue ......... _ 15.88 

10.69 9.83 10.79 I 7.49 16. 
.53 .39 .52 0 1.73 

6.8:;0;'-1-.".,';.:'9;-+-..;.:;7.89 :_""0"':;;";-+-",';.:0':;'75_ 
17.81 11.01 19.20 I a.8S 25.640 

1.70 2.33 2.48 I I.M B.66 
.61 .11 .09 () .4.2 

16.78 14.51 18.63 13.0"' 22.67 

land. we have a gross expense per acre of $17.72, which may be 
said to indieate the approximate portion of tbe expenses on the 
farms in question which may be attrihuted to the oats. After 
deducting credit for the straw, the gross expense is about 35 
cents per bushel of oats. 

These figures of "-"p"nse should be considered primarily as in­
dexes comparable with the corresponding figures on other farms. 
They may fairly be compared to the corresponding expenses on 
other alternative small grain CI'OPS, especially spring crops. But 
they do not represent an absolute cost. nor can they be compared 
to the costs per aere or per bushel on corn or other crops. 

Figures 6 and 7 show the distribution of labor on the barley 
and wheat dur.ing the three years of the cost study. 

Table XIV show. the labor and horse use requirements which 
we might expeet on a reasonably efficient farm in raising a 20-
aere field of oats. barley or wheat. The reeords show that the 
majority of the field. were disced twice for small grain crops 
and harrowed onee. The 9-foot disc. ll-foot grain drill, 20-foot 

TABLS XIV. NOlUlAL REQtTIREMENTS IN RAISING 20 ACRES OATS.. 
WHEAT 0& BARLEY 

OPt-raUon 
Sin of I m_hine 

Di5t ........................ _ ... _ ... S' 
Harrow _ ........................ .. '.' PI_Itt .... " ......................... . 11' 
Cutlinl' ........................... . .. 
P-hOf'lItinl' " ............... _ .. _ .. .. 
Ttuvdlill&' ...................... . 
Tvtal 

.... m 
, Timea 

Q'I'er 
, bo .... • 0 1 
0 1 • 1 

If.~ 
hon .. 

'0 • .. 1. s. 
O' 

16' 

•• •• s. .. 
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••• 
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harrow and 8-foot binder were the most efficient of the com­
monly used implements, and the four-horse team seemed in gen­
eral, the most efficient and easily managed. Wbere an endgate 
seeder was used in planting, however, the labor requirement was 
only aoout half as much lli! with the grain drill 

It may be considered that with the teams and machines named 
it would ordinarily take five eight-hour days to disc the land, 
one day to harrow it and three days to sow. Three men would 
be required for four days to cut and shock. Threshing may be 
expected to take just half the labor of producing the crop, re­
quiring a crew of about nine men and five teams for "between a 
day and a half and a day and three-quarters. Figures 6 and 7 
show the weekly distribution of labor in 1927 on the fields of 
oats and barley. 

Barley 

Barley is a crop competing directly with oats in its labor re­
quirements and in the time of year during which it uses the land. 
In each of the three years of the cost study, some barley was 
grown on from a third to a half of the farms on the route. In 
1925 the average size of the fields of barley on the route farms 
was 9.9 acres. In 1926 it was 17.3 acres. In 1927 the fields 
averaged 12 acres. In 1928 it appeared from observation that 
the typical field had been increased considerably and it was quite 
clear that barley was being grown on many more farms than in 
the earlier years. 

Generally the barley crop in Iowa County has yielded more 
pounds of feed per acre than has the oat crop. Thus the aver­
age yield of oats for the county for the five years, 1923 to 1927, 
i1~r-__________________________________________ ~ 
'fIlS. 

2dl--___ ~ ___ ~1-

/d 1----___ -

Fig. 6. Average weekly distribution of tabor on 20 acres barley Ln ~92'1'. 
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Fil~ '1. Avenee weekly dlltribution of 1.001' on 20 acl'tl whea' in 1921. 

was 37 bushels, while the average barley yield was 29.6 bushels. 
At this rate the oat crop weighed an average of 1,184 pounds 
and barley, 1,420 pounds. On the cost route farms the average 
yield of oats for the three yesrs, 1925 to 1927, was 44.3 bushels, or 
1,418 pounds of grain; of barley, 33 bushels, or 1,584 pounds 
of grain. 

Because of its higher yield it is worth suggesting seriously 
the possibility of .. eplaciu·g a pa.rt of the oat -acreage with barley 
for feed. In some years, however, particularly 1928, many feed-
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TABL_~ xv. BARLEY-PHYSIOAL AND FINANCIAL COSTS PER ACRE 

I Average I Ro.nge--1927 

=<-=~=-__ I 1925-27 li_.!:1.~2~.~_'~9~2~.--i----'1~9~27~i=~L<>~W~~I=SH~i~'h~ 
Cost per bu. ----.. ----1-'----:51 I .59 .50 .49 .43 I .63 

Yi!~bu .. :=~::::::::~::: i:'~ . B~': ~;.: :~.~ 2~'~ ;~.~ 
Phy,ieal C08ts 

Seed bu. ............ 2.4 2.5 2.8 2-.5 2.0 3.0 
Twine, Ii»; .. _........ 2.7 2.7 2.8 2.6 2.' 3.3 
Man. bra. 9.0 11.1 9.0 7.6 6.0 12.4 
Horse. hre ...... ___ 14.1 16.0 13.7 18.1 12.6 16.4 

n!::~:~~~~.~ .. = ... '.~-~ .• ~~-~.~2-~~ .• ~-1~~ .. ~.41.-~O--+_,~.~1 __ 
Seed coat: .......... "1,90 2.85 1,69 l.49 1.32 2.28 

*~~! ::as; .. :::::: i:~; :::: ~:~~ ~::~ I i:~! ::;~ 
Equip. cost .. __ .... .81 1.01 .77 .71 .54 .84 
Threshing .. ____ ... ___ 1.42 1.58 1.42- 1.94 1.21 1:50 

~M:;.:i~oe:;.. -'''''='-=:'''7'''"'''=''~ ~~2.50_ ~5 __ 2_:n_l_ 3.01 ___ .71 ___ 7.1~ 
Total opr. e68t ..•.•. ! 11.23 ! 19-.14 10.87 10.82 I 9.88 10.78 
Bldg. c:hg. ............ .140. .20 .22 
Laud chg. ••..•....... 7.94, 7.56 8.32 7.75 5.74. 8.33 

Gross upenoo ........ 1-'19~S11 20.89 19.41 18.07-[15:"40 19.11 
Paature emit ........ .86 .29 .24 .57 0 1.07 
Stra.w eredii ............ 1,90-- 1.73 1.89 2.03 1.90 2.74 
Net expe088 ........ _ 17.05 18.8'1 11.28 15.4.1 I 18.4.8 16.98 

ers had trouble in feeding Ilarley because of a fungus with which 
it was affected. "-

Some small grain' was sold to provide a source of .cash· Ol\­
most of the farms. B~caUsE>' of th~ low p:ri~e of oats in the past 
few years, either harley orew-heat woUld liave brought in more 
money per acre than oats, as tallle I . discloses. 

The cost of producing barley "'!IS n.~arly the same as for 'oats 
except for two or three items whicl(, were slightly higher, as 
shown in table XV. An average of 2.4 bushels of seed was used 
at a cost of $1.90, as compared to $1.66 for oats. The total operat­
ing cost of the barley averaged $11.23 an acre as against $10.34 
for oats. This was probably due largely to the fact that many of 
the fields of barley were decidedly smaller than the fields of oats. 
The land on which the barley was grown was somewhat better 
than the oats land and the charge for rent averaged $7.94 as com­
pared to $6.90 for oats. This brought the gross expense on the 
barley up to $19.31 per acre, or $1.60 more than for oats. The 
average index of cost per bushel. for barley averaged 51 cents, 
compared to ~5 cents for oats. 

, .... Winter Wheat . :" 

In each of t~e.three year~ of the study five or six of the fa~ 
raised some wooat. On these farms the wheat fields averaged 
l.~.3 acres in' 1925, 15.5 Iicres. in 1926 and 26.9 acres .il) ~9?J' 
LIke barley, th~r!l was 8,:ienM!}cy fOf the ,lYh~t..to Qispla\l9., II 
part of tbe acreage of oatS. This was furthered by the low prie 
of oats and the reasonably satisfactory price of wheat during 
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th ... e years. It may be seen from table I that the average yield 
of wheat in the county for the five years, 1923 to 1927, was 21 
bushels, which at an average price of $1.14 made the wheat crop 
worth nearly $24.00 per acre--next in value to corn. 

The expenses in the production of wheat, as shown in table 
XVI, were usnally somewhat higher than for oats. An average 
of 1.8 bushels of wheat was planted at an expense of $2.35, or 
about 70 cents more per acre than for the seed oats. In prepar­
ing the seedbed and planting an average of 3.3 hours of man 
labor and 9.7 hours of horse work were used. In harvesting, 8.4 
hours of man labor and 8.5 hours of horse labor were used. This 
makes a total of 11.7 hours of man labor and 18.2 hours of horse 
labor .s rompared ta a tatal of 9.0 and 13.1 hours on the oats. 
The difference i. chiefly in the fact that the land was plowed for 
the wheat on about a third of the farms. Where the crop was 
seeded after discing and without plowing, the labor requirements 
were but little higher than for oats or barley. 

The total operating e.'<pense on the wheat averaged $15.38 
per acre as compared to $10.34 for the oats. The gross expense 

TABLE XVI. WHEAT-PHYSICAL AND FINANCIAL COSTS PER ACRE 

I Aye .... p I 
;;;;;;-;::;--,;;; ___ :' I ••• · •• , 
Coat per bll. . .. _..... , .88 
Arrea .... 0>................ lE1.1 
Yield bu. ......•......... 22.6 .'.11 aM'dinc 

Pb:pkal (0. 
Labor h,.. .... 
Hont' bn.. 
T'ra..-tor hrs. • ... 
~ bus. ..•.•.. 

Fin.udal ("0; W 
Lllbor t"Oat •••..• 
Horse co.l .. . 
Equip. ",hi .... . 
SHd eoat ...... .. 
)1i.o:". exp. . .. . 

'J\,tal Ml'dinl f'OII' 
Hal"ff<8tina: 

Phrsi<:'al l'Gaia 
Twine lhe. 
Labor hr. ..... 
He .... hn. 
Tn tor bn ..... 

Finard.) ('0 til 
Labor ~, ..... . 
Hot'lle roe, ..... . 
Equip. "'bI-. . .. . 
Thf'MhinC ....... . 
Miat'. up. . ... . 

Total opr. i:'Oa& •... 
Bide. ('he ......... .. 
Lnd ('hI' •• _ ..•..•• 
0"..,.. _penaa ... . s...... ('red., .... .. 
lifo'" opcm ...... " .. 
Re'"l'n on Iud .. 

••• 9.1 •• 1.8 

• •• l.le 
.<7 

1.36 
.7' .... 

•. 1 ••• S .• 
.1 

• 1 .• 2 
1.11 

• •• 2.2. 
"' . .a 

1110.38 ..5 . .. 
,22 .• 2 

2.90 
19.62 

1;25 I 
. 8. 

14..S 
26.8 

••• ... • •• .. 
2.80 
1.21 

• •• 1.S0 
U'S 

18 .• 2 ••• . ... 
:to.O$ 

1.9. 
18.61 

bJ4p .............. . 1&.40 I 28.11 

,,,. , ... 
".5 .... 
u ••• •• l.lI 

1." 
1.18 ••• 2.74 ... .... 
'.5 • •• •. 1 

.1 

1.5'1 
1.15 

,::: I 
US8 I 
~:: I ..... 
2.75 

'10.80 

121 •• 2 

192'1 .., 
26.9 
21.8 

••• 10.1 
• • I.' 
• •• 1.U 
.S • 

2.15 
.5' 

I 5.20 

••• 1 .• • •• .01 

IJU 
1.0S . ., 

,1.07 
5.59 

15 . .53 
..S 

7.01 
12.153 

3.30 
UUJI 

12.87 

R.D~19:::;7 

I ww I High 
.80 1.700 

6.9 42.2 
11.9 20.0 

1 .• 
'.0 
o 
1.5 

••• ••• ... 
2." ••• 4.11 

l.9 ... ... 
1.4.7' 

.12 ••• ••• ... 
11.2" 

5.31 
U.O'2 
1.70 

14..67 

1.12 

• •• 10.2 .. 
1 .• 

I.n 
1.41 

• •• 
2.58 
1.38 
7.61 

'.1 
1 .• 
U 

21.604 
1.91 ••• 

• •• 6.01 
14.31 .... 
23.18 

3.99 
20.85 

14.32 
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on the wheat averaged $22.42 as compared to $17.72 for oats. 
The wheat provided a crop worth nearly $32 per acre on the cost 
route farms as compared to $19 for the oats. The purpose 
served by the two crops in the farming system differs somewhat. 
The oat crop at sowing time tends to compete with the prepara· 
tion of the soil for corn. One of the main difficulties in the way 
of a larger acreage of wheat is that it is difficult to clear the 
ground of corn in the fall in time to prepare the seedbed and 
plant the crop, which is generally done in September or early 
October. Where corn is cut for silage or fodder, this problem 
is solved as far as that acreage is concerned. 

The purpose of corn and oats is primarily to produce feed. 
The purpose of wheat is primarily the production of a crop that 
can be sold for cash. An average of 242 bushels of oats was sold 
per farm out of an average crop of 1,120 bushels and an average 
of 137 bushels was bought. Between 80 and 90 percent of the 
wheat crop was either sold or held at the end of the year, await­
ing sale. The higher price of wheat indicates that if some small 
grain is to be sold, wheat has a decided advantage over oats for 
this purpose. On the other hand, oat straw has more feeding 
value than that of barley or wheat when the straw is wanted 
for roughage. 

Mixed Clover and Timothy Hay 

Mixed clover and timothy hay provides the chief roughage on 
the typical Iowa County farm. The census of 1925 showed 50,-
000 acres in Iowa County in hay crops, of which 46,000 were in 
clover or timothy. This is about 19 percent of the total of 
215,000 crop acres. The cost route farms averaged 16.1 acres 
in clover and timothy in a total of 38 fields in the three years. 
A somewhat larger acreage was cut for timothy seed so that 
about 22 percent of the crop was in clover or timothy for hay or 
seed . The percentage of the crop used for hay varied from 
year to year. If the hay crop promised to be heavy so that the 
farm '8 needs for roughage could be satisfied from a small num· 
ber of acres, a larger part than nsua.l would generally he cut for 
seed. It should be horne in mind in examining the dsta given 
here that the type and quality of these hay crops were quite vari­
able. Both-timothy and clover were seeded in the small grain 
crops. In the first year there was usually considerable clover in 
the hay. In the second year the clover had often largely or 
wholly disappeared and the hay was mostly timothy. On the 
fields summarized in table XVII the average yield was 1.2 tons 
per acre in 1925, 1.1 tons in 1926 and 1.4 in 1927. 

In seeding the timothy and clover in the small grlfin the seed 
and extra labor cost an average of $1.90 in the two years for 
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TABLE XVII. MIXED RAY-YIBLDS AND COSTS PER AORE 

i Averoge I 
I 1926·27 I 

Cm!u pel' tGn .......... \ '11.84. \ 
y Adrea ......... :........ lr'~ 

;e! per at're, tons 
PhYliral '0'" 

\ 
LAbor hrs, ....... " ... 5.1 
HOrRO bra • .......... 8.' 

FinllUdo.l roab 
Labor t:OJIt • 1.61 
Horae COlit ..... __ • 1.18 
Equip. "'r . . _ ..... ••• Manure .... ...... 2.40 
Othor .... ... , ...... 2.62 

Tot.al opr. expo ........ 8.B4- I Land" bldg. chi, 7.78 
Om •• ron .......... , 16.1Z 

Pn.tura cntdita •....... • 1.01 
Net coat .......•.....• 16.11 

1925 
•. n 

1".9 
12 

5.S 
9.0 

1.66 
1.25 . ,. 
1.41 ••• 
5.79 
., .64. 

13.88 
1.21 

12.12 

I 

I 
I 

1925 
13.76 
17.8 
11 

5.5 
8.5 

1.4.8 
1.18 ., . 
2.01 
2.81 
8.04 
7.88 

15.87 
1,28 

14,69 

\ 

I 
I 
I 

1927 
12.08 
16.1 
1. 

5.S 
7.7 

1.71 
1.10 
.0. 

8.79 
2-,2.8 
9.38 
7.97 

l'1.RO ••• 16.tU 

I 
I 

1 
I 
I 

Rlln~192'l 
Low f High 

9:28 I 18.2'1' 
5.8 31.6 

9 1. 

I S." 10.2 
6.' 16.2 

.05 Z.74-

.sa 1.76 

.27 .71 

.80 7.64. 
•• 8 S.28 ..... I 14.110 

6.81 10.24 
lS.S1 

\ 
23.08 

1.SS 
18.51 22.64 

which complete reeords are available. In harvesting an average 
of 5.7 hours of labor and 8.4 hours of hors" labor was required 
per acre. The seasonal distribution of this labor is shown in 
fig. 9.. Tbese cost $1.61 and $1.18, respectively, for man and 
horse labor. A charge of $2.40 was made for manure and 54 
cents fot' the use of equipment. The total expense of seeding 
and cutting the crop averaged $8.34, and the charges for the use 
of land and buildings brought the total expense up to $16.12 per 
acre. After deducting credits for the use of pasture, this 
amounted to $11.84 per ton for the bay. 

Liming tbe land in order to get larger yields of clover should 
reduce the eosts materially, and either increase the capacity of 

/'1"N 
HIfS. 

4f) 

30 

20 

/0 
. 

, . 
.& 
~; 

~ 4t . .. .. _ . 
Fir. 9. Week}), di5tributlon of !aWl' on 30 ae ..... cleftr tUld timothy har in 1927. 



304 

TABLE XVIll. TIMOTHY SEED 

I Average t 
I 1926·27 i 1925 

Coat: per ewt.. ••••• _ ••• 1 $ '5.19 I 5.47 
No. of acl'98 __ .......... 20.3 21.1 
Yield. lb •• __ .... _ .. _. 22-5 176 
Seeding pre. year .... .11 

Pht:~; h~~ .......... \ . 6.1 I 
Hone nrtl. .......... 6.6 
Twine lbs 20 ... -_ ..... 

Financial "",Is 
La .... ",., --........ $ 1,64-
Ho"" cost ........ ••• Equip. ehg. ... _ ... .01 
Tractor eo.' 0 ....... ••• Manure 1.89 

~=h=~'::::::::::: 1." 
I.1B 

Totsl opr. ~· ... :::::I '1.9S 
Land chI'. 1.62-
Om" expen, •........ , 15.5-7 

I Straw credit ............ 2,58 
Pal!lture credit __ ...... .77 
.2.~vet' seed. credit _. .54 

Totsl eredit --.-... 1 ' 3.B9 I Net expeDae ___ .TT.. 11.68 

5." 
5.8 
19 

1.56 ... 
.38 

• •• 
1.51 
... 5 

.78 
6.68 
7.12 

13.'19 
2.07 
1.10 
.7' 

3.91 
9.8' 

I 
I 1926 

I l~:~7 
••• ••• 

I 

5:9 
5.' 
18 

1..2 I .7 • ... , 
• •• 1.89 

1.33 
1.49 
8.62 
7.76 

16.88 
2.79 

.44 

.54 
3.78 

12.59 

1927 
5.19 

22.1 • •• ..8 

6.1 
5.5 
23 

1.7B 
.8' 
.42 
.1' 

2.16 
1.49 
1.14 
8.74. 
7.90 

16..64 
2.S0 

.70 

••• 
3.97 

12.61 

I Range--1927 
I Low I High 

I 
::~8 1 ;:::3 

126 agO 
2.68 

InlH 
I .86 3.26 

.8' 1.70 

.18 .80 

I 
••• 4.60 .0. :".64 

.51 2.08 
5.11 13.69 
6.75 10.15 

13.26 21.96 
2.26 8.73 

S.U 
2.85 

2.25 7.86 
10.11 16.89 

the farm for livestock, or else reduce the number of acres neces­
sary to provide forage and so release more land for corn or wheat. 

Timothy Seed 

Reference has already been made to the timothy seed crop as 
being closely related to the :timothy hay. On some farms an 
acreage of timothy is grown prhnarily for the seed, but on a 
larger number the seed is partly an element of elasticity in the 
forage system. That is,-the amount of timothy to be cut for seed 
i. decided after it is seen how much of the timothy acreage is 
needed for hay. 

Timothy seed was raised on 9 farms in 1925, on 11 in 1926 
llnd 12 in 1927. The average yields were 176 pounds of seed 
per acre in 1925, 248 in 1926 and 244 in 1927. The yields, how­
ever, varied widely in each of the three years. For the whole 
period a variation of from 150 to 300 pounds per acre would be 
typical of the bulk of the farms. The expenses of seeding and 
raising the timothy up to the time it is harwsted would not, of 
course, differ from the expenses on the crop cut for hay. 

Figure 10 shows that the labor requirements on timothy seed 
occur almost entirely in late July and August when other farm 
work is not pressing. 

In harvesting and threshing the main expenses were far la­
bor. An average of 6.1 hours of labor and 5.6 hours of horse 
work was used per acre. These were valued at .$1.64 and 82 
cents, respectively. The charge for manure averaged $1.89 
and that for threshing $1.43. The total operating expense aver-
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FlS. 10. Weekl7 dlatribution of labor 011 20 aCT$8 t.imoth)o leed. 

aged $7.95. After the land charge of $7.62 was added this gave 
a gross expense of $15.57. Credits for pasture of the stubble, 
for clover seed separated from the timothy and for the straw 
after the seed had been threshed out of it totalled $3.89 per acre. 

The price of timothy seed has not been sufficient in the last 
few years to give a very high return on the use of the land and 
buildings after deduction of the expenses. 

The farmers raising timothy seed would, with few exceptions, 
have done much better to ralse corn or wheat instead. The re­
placement of this low yielding crop bya more profitable one 
seems pretty clearly to be one of the most promising opportuni­
ties to increase the returns from the crop system in this farm­
ing area. 

Alfalfa and Sweet Clover 

In the effort to obtain heavier yields of hay of greater feed­
ing vaiue, both alfalfa and sweet clover have been tried on sev­
eral of the Iowa County cost route farms. Several unsatiafactory 
stands were obtained mostly hecause of acidity of the soil. 
Where the soil has been limed thoroly and the crop did .not win­
ter kill, good yields were obtained. Table XIX shows that the 
yields of alfalfa were about twice as high as on the timothy and 
clover. 

Three of the field. of alfalfa were patches of under four acres. 
This would cause the labor requirementa to run somewhat higher 
per acre than on the larger fields of timothy aud clnver. But the 
~bief reason that the labor requirements were twice as high on 

. alfalfa as on the mixed hay was that it was necessary to cut the 
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TABLE XIX. EXPENSES AND YIELDS ON FOUR FIELDS OF ALFA.LFA 

F ield 
eo.t per loon ..................... . 

Acrel ............................... . 
Yield, ton. per acre .... _. 

Previou. co.& of 118diDII' ._ .. 
Labor bonn ................... . 
Labor eo,' .................... _. 
Horae bourl .................... . 
Horae ~, ..................... . 
. Equip. char,. . ................ . 
Manure ................. _ ........ . 
Tractor expenae ............. . 
Mile, upeuse ........... ... ... . 
Tot .. t operatiDr con ..... , 
Land ch&J'f9 ••. ____ ...• _ ..••• 
Total expeate ................. . 

A 
, 7.26 

3.7 
2.7 

12.6 
8.'0 

21.1 
3.7f, 
1 .62 

5.08 
.U.7st 

5.8~ 
19.63 

B 
,10.72 

1.6 
S .• 

l5 .S 
4 .61 

21.2 
8.22 
2.62 

10.00 
7.21 
1.65 

29.21 
7.63 

86.84. 

o 
IU.28 

S .• 
2.' 
' .0 

21 .4 
5.41 

26.7 
8 .98 
2.08 
1.80 

4 .06 
28.11 

8.80 
31 .41 

D 
' 22.55 

81 .2 
1 .• 
8.12 
8.1 
2.86 

18 .6 
1.95 ... 

10.60 

2 .17 

alfalfa three times per year. The greater care in preparing the 
seedbed and the heavier applications of manure also contributed 
to heavier expense. 

Altho sweet clover has proven itself useful for pasturage and, 
in some cases, for hay, one of ita most valuable uses i8 as a soil 
building crop. Like alfalfa, sweet clover will not do well on 
acid soil, and the need of most of the Iowa County soil for lime 
has been the chief factor limiting ita production. The yields of 
sweet clover hay on the three fields covered by the records were 
higher than was typical of the mixed hay, as is shown by table 
XX. Consequently, the cost per ton on two of the three· fields 
was lower than the average of the timothy and clover. 

The most successful use of the sweet clover was in fields A 
and B, where it was seeded in the spring in the oata or barley. 
A crop of hay was then cut after the oata had been removed. 
In one of these cases the sweet clover was kept for pasture in the 

Fic. 11. A1fa1(a JTOWII well on land tba, haa bHn tfmlld. 
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TABLE XX. EXPENSES AND YIELDS OF HAY ON THREE FIELDS OF 
SWEET CLOVER 

Field A B 0 
Coot po, Ion ..................... , 8.'12 , 7.12 114.401 

Aero. .......................... . ................ ••• 6U.4. B.S 
Yield, .... .................................... 2 •• 1.2 .., 
Coo, 01 • 68dlnr ..... -..... . 5 • 

• •• LoboI' boun .....•.... , ..........•... «. 1:5.9 5.2 8.' 
Lubor w., ....................... 5.01 1.51 '2.26 
HOrd) houra ............................ 24..1 8.1 17.0 
H.,"" .... ................................ 2.96 1.2~ 2.62 
Equip. chI' . .............................. 1.2S .5. 1.37 
Mil-nun ... " ........ _ .......... _ ......... 6.88 
Misc. Ntpl!-nao .......................... 1.42 2.72 1.69 
Total operoting -.-............. 10.62 .... 15.20 
Lond cllllrge ....... , ........ ........... 6.89 3.79 B.38 
Gross apenae .. ....................... 17.51 10.87 28.58 

Pn«tuTO credit ....................... --... .8S 
Nc' ('11*1 po< "'''' .... ................... $11.51 , 9.54- ,29.58 

second year. In the other it was plowed under the following 
spring and the field was planted in corn. By producing a crop 
of small grain and also a crop of hay in the same year, the re­
turns from the land were greatly increased and hecame more 
nearly equal to the usual returns from a crop of corn. As !im­
ing becomes more common the planting of alfalfa and sweet clo­
ver is eontinually increasing. The advantages of these crops 
ure cleur. If they permit growing the same amount of forage 011 

half the acreage of land previously needed, the remaining acre­
age is left for the production of corn or wheat for sale, or for 
the feeding of more livestock . 

. Modification of the Crop System 
We are now in a position to view the crop system as a whole 

and to raise the queation whether it may not be possible on some 
of the farms studied, and on the typical farm in the area, to 
modify some of the acreages in various crops to advantage. 

About seven-tonths of the land on the fal'lIlB studied consisted 
of slightly rolling or rolling Tama silt loam. On this land the 
most common rotation or crop system approximates a five-year 
rotation with two years of corn, one of oats, one of hay and one 
of rotation pasture. From the field in hay about half the acre­
age was generally cut for timothy seed. The same rotation was 
the most eommon on the level upland. It occurred also on the 
rough lands and on the bottoms. 

Four considera tions, already mentioned, suggest the advisa­
bility of modifying the cropping system. The first is that with 
the low price for oats in the past several yeal'S, oata have not 
been profitable as a cash ".op. If it is desired to sell some small 
grain for .ash, wheat promises a decidedly larger income. The 
limiting fn .. tor hel''' is the problem of getting the soil prepared 
in the fnn. But this may generally be solved without much diffi-
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TABLE XXI. APPROXIMATE EXPENSES IN SHIPPING AND HAULING 
, LIMEl 

Freight ratel PM' ton I Trueldng charge per ton mils 
Milea I Rate I Miles from atlltion I Coat of trucking! 

25 $ ,55 
50 ,S3 

1 •. 42 
2 .8' 

75 .78 3 1.26 
100 .88 4. 1.68 
125 1.05 5 2.10 
150 1.15 6 2.62 
115 1.25 7 2.9' 
200 1.35 8 3.36 

9 8.78 
10 4.20 

2(fuu.rtes;r of F. N. Mastera of the Agr. Eeon. Sectjon, Iowa Agr. Exp. Sta. 
'An additional eharge of about 20 cents per ton should he added for loading and 

unloadin~.. . 

culty for the acreage where silage is cut or where some corn is 
eut green for feeding in the early fall. 

The second consideration is that the timothy seed crop has 
seldom proved profitable, and its displacement by some other 
crop on most farms is to be desired. The third is likewise reo 
lated to the hay crops. It would be desirable to obtain larger 
yields of hay and to raise hay of higher feeding value than the 
present mL'<ture, which is partly clover but largely timothy on 
most farms. 

This leads to the fourth problem; in order to produce more 
clover hay, or sweet clover for pasture or hay; or alfalfa, it will 
be necessary to apply lime on practieally every farm in. the Iowa 
County farming area. The cost of liming, as determined largely 
by the length of the haul, is the biggest drawback to liming. The 
nriations in the cost of liming that may be expected are shown 
in table XXI. 

If the cropping sYstem is to be modified so as to include more 
corn and wheat on the upland, the soil fertility_ problem will 
probably become more acute because of the heavier demands of 
these two crops. It will be necessary to give more care to tbe 
manure produced on the farms, or. to use more green manure 
crops, or both. 

Table XXII shows the crop system as found on seven of the 
cost route farms. It also shows some possible modifications in 
the acreages, which, if carried ont, should give a greater crop 
return from the same land. An average of about 250 bushels of 
oats sold from the cost route farms brought an income of about 
$90 and required about six acres of land. About llI'Ven acres 
of timothy per farm cut for seed yielded about 1,600 pounds and 
gave an income of about $85. 
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SOME MODIFICATION WOULD IMPROVE THE FIVE-nAIl. 
ROTATION 

If the timothy seed crop were left out of the crop system and 
that part of the oat crop sold as grain replaced with wheat, the 
rotation would become essentially the five-year rotation sug­
gested in table XXII. Assuming five 25-aere fields, or th ... ir 
equivalent, we would then have two fields, or 50 acres, in corn 
whi~h would yield about 300 bushels more than the 45 acres at 
prosent. Of the third field half would he in oats and the other 
half in wheat. The wheat might he expected to yield about 275 
bushels, of which about 250 could he sold sfter reserving the 
seed for the n"-'<t year. Under the prices obtaining during the 
past three years, the wheat would yield nearly twice the income 
obtained from the oats and timothy seed. 

The fourth field would he in clover and timothy and would fur­
nish, with the average yields found, about 30 tons of hay. On 
the ordinary Iowa County farm, much less hay than this i. 
needed if full use is made of the corn stalks. Also, more pasture 
is needed with the typical sized cattle enterprise than this rota­
tion would provide. If the clover and timothy can be pastured 
by turning in a small numher of stock, or by fencing off part 
of the field, it eould be used for pasture instead of hay. The fifth 
fi"ld would be used for pasture. 

FOUR-nAIl. ROTATIONS POSSIBLE ON MANY FAJlIIIIS 

Many of the farms in Iowa County have little or no land so 
rough that it cannot be tilled. On these farms a smaller area of 
pasture is needed than where there is much rough land and a 
large cattle enterprise. Here a four-year rotation, such as 
shown in table XXII, has evident advantages over the five-year 
rotation just discussed. 

Assuming four 35-aere fields on the quarter section farm, the 
first field and half of the second would be in corn. These 52% 
aeres of corn might be ,,-"peeted to yield hetween 400 and 500 
bushels lIl0re than the five-year rotation now used on the seven 
farms shown. The ~lIlainder of the second field would be in 
oats and would he seeded down to dover and timothy. 

The third field would contain 17% acres of clover and tim­
othy. The .... mainder would be in wheat and should yield a 
salable crop of about 360 bushels after deducting the seed. This 
acreage would also be seeded down. In the fourth field the ,,10-
WI' and timothy, which had been seeded partly in the second 
and partly in the third year of the rotation, would he used for 
pasture. This rotation lIlight he expected to yield crops with 
$600 to $700 gr..Bter value than the ordinary fi_yeal' rotation. 
It Rlay he rather puuling at first to see just how this rotation 
l'Ould he fitted into four fields without additional fences. Figure 



TABLE XXII. ALTERNATIVE CROP SYSTEMS I!'OR A 100 AORE I!'ARM ON GENTLY ROLLING OR ROLLING UPLAND 

YI.ld. I Av •• 1 7 lowe. SU&goelod 6'),oar SUB8'cdcd "·:yenr I ".yoar rotatiop with 
eOlt route MI CO. fnrm. rota.t\on notation nlfa.lfa. 

avo Acre. Yield. I Atre. Ylold,. Acre. Yield, I Arrce Yield 
Total D.Crflll ............. " ..................... . 

Lota ond wa.te 

P .... ture I 
166,1) 160;0 160,0 100.0 

7.9 8.0 8.0 8.0 

G9.7 26 Pel'manllln~ 10 Permanent 10 Permanent 
88 Rotation &IS Rotnt.lon 81l Rotation 

Total erop. 89.1 100.0 106 110 

001'll .............................................. . 
Oaw •..•...•......... " ............................. .. 
WheAt •••• " •• " ................................... . 
Barle)" ........................................... ,. 
Olover .. timntby har .............. " .. .. 
Tlmo1.by .eed .......................... , ...... . 

(57,8 bu. 4"'.9 SllS7B 60.0 2805 6U 8008 04.0 8067 
".1 bu. n.o 968 12.5 561 17.6 172 18.0 706 
22.8 bu. 1.9 .8 ID.lS 282 11.6 •• 0 16.0 862 ... 
88.4 bu. .2 7 .0 .... 

1.2 ton. 8.7 1M 17.0 20 17.6 21 
Q 

226 Ib,. 0.& 166& 2.0 
Mill('elh,neou. • .....••.....................•. _ •• 
Allalf. hilt,. ..... ', ........................... ,. 
Alfalfa hal pRII~nre .................... , ... \ 

'.8 '.0 '.0 
8.0 20.0 
4.0 

~tlJuo: 
Oorn ot .70 ............• _ ........... , ..... , .. . 
On" lit· .40 .......... " ... """ .................. . 
Wheat at ,1.10 ................. " .......... . 
Bnrley at .60 ................................. . 

I 
'1.801 ,2,OOlS 12.106 ,2,&67 

881 ..0 800 ••• 4T 810 •• 0 898 • HAY Ilt '12.00 ... " ........................ . 
Tlmoth:y .oed at $&.80 ........... ""," 

1 •• .40 268 .40 
8' 

Total "slue ('roP' ............... , .... , .... . '2,441 '2.&7G I 1".108 '3,487 

• 
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Fi~LD / I "~LD .j! : 
I I 

./921 -COlf'h- "27 CtJlfNt-OA TS 
,see C41HN~ OATS 

I 
1928 WH£"r.-HA,.... 

'.!I29 WNEA7t-H"Y '911.9 -P/fSTIIH£-
19$4 -;W8TIIH£- 193{1 -t:41HK--

I 
I 
I 
I 
I 
I 
I 

fieLD ~ I'iJ:LI> ., I 
I 
I 

ISII!7 WH£1I7tHAY 11127 --I"WS7I1H£-
'!lila -,./I$7I1H£- '!lRB -C()HN-
1.!I29 --C()IfN- ,SIl' t:IJHN+41Ar.9 

I 

WHE"r.J.-HAY "311 C()""N~0"r9 193() 
I I 
I I I 
I I 
I I 
I I 
I I I 

Fie. 11. HoW' lelda would be Died in Plgeated. four-yeu TOtaUon. 

12 is designed to show that additional or temporary fences would 
not be needed. 

The labor that would be needed by this suggested rotation 
is shown in fig. 13 in comparison with that of the seven 160-acre 
farms on which records were obtained. -

An advantage of the suggested four-year rotation with one and 
a half years of com is that it would largely avoid the drain on 
fertility and reduction in com yield where corn is raised re­
peatedly two or more years. Each part of a field would be in 
corn only three years in eight. 

However, many farms have only a small cattle enterprise, or 
have rough permanent pasture which largely suffices for that 
requiremellt, On these fo.'Ills it maybe desired to keep a larger 
Ol'renJl(l of laud in corn. The rich bottouuauds come in this 
cias.,itication. If olle field ()f the four is sufficient for both hay 
and pIlStur., this will pa'lllit mndifying the four-year rotation 
80 -that 50 percent is in corn, one field in small grains snd the 
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Pi&. 13. Aftt"ap aop labor reqa~ per week on (PPVeD. eost route farms ~. 
pared to .~ 'OGr-;reat rotatlOJO. 

fourth field in bay and pasture. On many farms the land is al­
ready di .. ided up so that no additional or temporary fenees are 
needed to separate the bay from the rotation pasture. 
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The bottomland """JUs eapable of supporting a four-year rota­
tion with two yca,... of oom_ Bottomland fields are frequently 
cut up by streams or drainage ditches, making it impossible to 
divide them equally. Here the odd sized bottom fields can be 
rotated in ronjunction with a similar rotation on other fields. 

An opportunity for using a rCjl"Ular rotation on bottom fields 
may be iIlust .... ted by Farm No. 22. Here there are three fields 
of which field A .ontaina 15.8 aeres, field B 16.1 acres and field 
C, 21.3 acres. The size of these fields eannot be changed because 
n dl"ain8~ dit{"h run. between fields A and B, and field C is di­
\'ided from B by a con'e\' of a neighbor's farm. The crops 
plnnted during the past five yCal'S and the yields obtained we"e 
as follow.: 

Field ." .. 1926 I 
1928 

I 1927 
1928 
1029 

Field 

If)='O 
19:11 
IA12 
HJ:J3 

CROPS RAISED AND YIELDS ON FARM 22 

.. 
15.8 

Crop I Yield 
COf'n 

I 
63 bu. 

CO'r'R 56 bu. C.,. 31 bu. 
Corti C.,. I 

SPGGESTKD CROP 

A 
Wbt"lIt 
Pnature 
{'om 
<"om 

B 
18.1 

Crop i Yield 

o 
2UI 

Crop I Yield 
C.rn 6'8 bu. C.,.,. n~ 
Oata 4.8 boo Corn <18 bu. 
P •• t. ('OI'D •• bu. 
Past. 0 ... 
PAllt. Past. 

PLAN FOR NEXT FOUR YEARS 

Bottomland 
IGently rolling 

upland 
B C I D 

C ..... ('orn 

I 
P,uture 

('orn Wh ... ("_n 
WbHt Paatu-re ("om 
P&lluft Corn 'Wbeat 

This land should be put into a regula.' four-~·ea.· rotation to 
"btaiu tl8tisfa<"'!ory yields. On this fann there are six other fields 
that .au be .ropped. It would """m feasible to put the most pro­
du.th·e field iuto a four-vear rotation with the bottom laud. The 
"ther fiyt' field.~ eould th;n be kl.'pt in a five-yea .. rotation, whi.h 
would involye a smaller drain on their fe.'fility. The program 
for the next four yes."S would give field A a two-year rest 00-
fOl~ it i. again put into eorn. 

ROUGH LAND REQUIRES LONGER ROTATIONS OR SPECIAL 
TREATMENT 

It was pointed ont earlit'r in the bulletin that the m06t rommon 
l'O'tatJon on the rough land (lonsists of two years of oorn, one 
of "JUull gruin. and thl"O'C of hay or pasture. This land is the 
hal"\I,'St to put into a .... .gular "ropping system, espeeially on 
funu. with n1"('as both of rough laud and of oth" .. smooth" .. types. 
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O~"t5;NAL fiELD UYIJIIT 

511ti5&S7ED HEDINi NlZl9r'"N 

Fig. 14. Tentative reorganization plan for farm with rough land. 

Farm No. 11 is probably cut up by roads, streams and other 
natural features more than any other farm studied. It consists 
of 156 acres, which have been divided up into small fields to 
I'Onform to several small bills. In all there are 18 fields, of 
which 12 are smaller than 10 acres. On the smooth fields, there 
were two or three years of corn in a five-year rotation. On the 
rough fields there were sometimes one and sometimes two years 
of corn, followed by oats, then hay, and one or two years of pas­
ture. Fields 9, 5a and 5c were in pasture thruout the period. 

In fig. 14 is shown a rearrangement of the fields for greater 
production, and to eliminate the small patches. First, part of 
the bottomland in field 9 might well be included with fields 8 
and 8a to make one field of about 17 acres. Fields 4 and 7 to­
gether amount to 35 acres. When it becomes necessary to re­
place the fence sepamting the fields, it should be moved to the 
..ast far enough to make them of equal siZe. The three smooth 
fields can be put in a four-year rotation of two years of corn, 
one of small grains and one of hay or pasture. 

Now, on the rough land, fields I, la, 5a and 6 are strongly roil­
ing, but not too rough to crop. If 5a and 6 were combined we 
would have three fields of about equal size. These could be put 
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into a rotation of two years of corn, one of small grains and 
three of hay nnd pasture. 

On the northeast earner of the farm is a !l11lall level patch of 
2.2 acres which might well be thrown in with field 2 to make a 
pasture of 9.9 acres. North and east of the buildings are fields 
10, 3, 5, fib and 5e, which are too rough to crop to advantage; 
these may be combined into a pasture field of 20 aer .... 

These two fields, together with field 9, will make a total of 44 
acres of permanent pasture besides 12 ifo 16 acres of rotation 
plll!ture each year. The th"eo smooth fields in the four-year rota· 
tion amount to 52 acres. The three rough fields will contain 
about 42 acres. Under this plan there would be 10 fields instead 
of 18 and none emaller than 10 acres. 

Since only ifhree fields are in the four-year rotation, two will 
be in corn one year and only one the next. This is awkward, 
but the land could not he divided into four fields because of the 
stream and railroad, and a four·year rotation seems as intensive 
a "'''pping system as the land will stand at present. It i. incon· 
venient to have two rotations on the same farm, when the area 
of CI'OP land i. small, but here this could hardly he avoided. 
'l'ho urea of crop land on this farm is too small and the farmer 
could make fullcr use of his labor, horses and equipment if he 
I'ent()d or bought an additional 80 acl'es. 

The rotations suggested here 8BSume that the soil has not been 
limed to permit the p",duction of alfalfa or sweet clover. Where 
it is possible to raise alfalfa, a much emaller acreage is needed 
fOl' hay, and mOl"e is available for corn or small grains. If 10 
or 12 acres eould be set aside from tbe main ",tation and planted 
in alfalfa, this would provide not only the needed hey, but also 
th."OO or four acr ... of alfalfa pasture for the hogs, which would 
help materially in reducing the costs of hog production. 

A four-year rotation could then be used with two years of 
earn, one of srftallgrains and one of pasture. About 64 acres of 
corn eould then be raised on a 160-acl'e farm instead of the 45 
on the seven farnlS doscribed. Liming would also permit .the 
use of sweet clover to increase the carrying capacity of the pas­
ture and to help maintain soil fertility. 

Tho sug!l"llted rotations aloe, of course, not intended as un­
qualified '"el'Ollunendations for Iowa Connty.' The purpose of 
the discnssion i. to illustrate modifications of the cropping sys­
tem which would be worth consideration hy the farmers of the 
area. It shonld be decidedly profitable for a farmer to become 
arquaintod with the poa,dbiliti", of alfalfa and sweet clover, at 
least on a small seale. After trying them out, he could take them 
into his general erop system in SO far as they are usable, and re­
vise the rotation to increase the production of feeds alId salable 
erops. 



Summary 

":'Th~' d~tinm which this discussion rests were obtained by em 
ful reeol'ds kept on 28 farms in Iowa County from 1925 to 19: 

On these farms it was found that corn was the crop yieldi 
the largest amount of feed and the largest value per acre, Wh, 
followed second, and oats were decidedly under eithe!' corn 
wheat in value. 

About one-third of the farm land was in pasture; about on 
third, or less, in corn, and about one-eighth in oats. 

The acreage in timothy for seed yielded a product of the lea 
value per acre of any crop. 

It would be desirable to replace a part of the oats acreage wit 
wheat in order to get a crop which would bring in a larger cas 
ineome# 

Where possible, the elimination of most, or all, of the timot hj' 
seed acreage should be considered, and more profitable crop' 
should be use., instead. 

On the level or moderately rolling upland, which comprises 
about three-fourths of the land in the fanus studied, a four-year 
rotation with more corn and wheat than are now raised and less 
of oats and timothy for seed might he expected to increase the 
cash income and also the amount of available feed. 

If some land can be limed and planted in alfalfa, more hay of 
greater feeding value than that which is now raised may be se­
cured. A small acreage of alfalfa for hog pasture would also be 
valuable. The remainder of the crop land could then be put 
into a four-year rotation to increase the production of corn and 
wheat. 

Data are presented showing the usual requirements of the 
principal crops for labor and horse work as well as for the prin- . 
cipal materials used, such as twine and seed. 

It is shown that the use of the two-row cultivator and nher 
large-capacity machinery accomplishes a noteworthy s·ving of 
labor, and that a larger saving in time and expense is made 
when the corn is picked or hogged-down than when shredded' 
or ensiled. 

The use of sweet clover as a pasture and soil building crop, 
with an occasional' cutting for hay, was successful on the three 
fields where it was planted on limed ground. 


