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Introduction and Purpdse of Studr

; Numerous uvnsupported statements have been made:to the effect that average crop
yields in the rougher areas of southeastern Minnesotn have declinzd relative to the
changes in average crop yields in the smoother portions of the sdame general area,
Thege statements suzeosted o study of iavailable dat~ to determine whether average
crop viclds on thne rocugh land . of southenstern Minnesota have kept pace with average
crop yields in the more nearly level areas.

Source of Data

For this plrpose, the average crop yields for 9 counties in southeastern Minne-
sota, as reported in the Minnesota State Farm Census reports for 1917-1937, were
used, The results of the computations sre shown in iTable 1, "Crcp Yield Index," and
in graphic form in Figure 3, "Crop Index - 5-Yenr Moving Average, '

Physical Characteristics of the Aren
The topography of the counties bbrdéring on the Migsissippi River is extremely
rugged, but this gradually flattens out into almost level 1-nd in portions of Mower,
Dodge, and Rice Counties as one moves west away from the river (Fignre 1.), The

1Economics‘of'Soil Conservation, Research Division, Soil Conservation Service, This
report covers work done under o coogerntive project involving n _study_of the eco=
nomicsg of soil conservation by the Soil Conservation Service and the Bureau of Ag-
ricultural Weanomics of the U, S, Department of Agriculture ~nd the Minn, Agr,
Experiment Station, The statistical work involved in the reparation of this re-
port was provided through W, P,A, Project 701 182, sponsored by the Soil Conserva-
tion Service, The nuthor wishes to acknowledge valunble assistance given by Dr,

G. A, Pond %ﬁyisiOn of Agricultural Economics, University of Minn,, in the pre-
paratinn of this manuseript,
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Reconna1ss&nce Erosion Survey map prepared by the Soil Conservation Service in

1934 indicates. tant erosion losses vary more or less directly with the slope of the
land, Figure 1 shows that sheet erosion and’ gullying are most severe in Houston,
Winona, and Wabasha Co:ntles, less severe in Gondhue, Olmsted, Fillmore and Rice,
and slight in Mower and Dodge, that is, the severity decreases as one moves from
the rougher to the more mearly level land,

Rainfall Data

Figure. 2 shows the precipitation for March:to July,; inclusive, for the stations
in southeastern Minnesota and LaCrosse, Wisconsin, from which complete reports have
been secured for this period of time (U,S,Weather Bureau reports), TFigure 2 also
shows the departure from normal vrecipitation for the stations in southeastern
Minnesota, These data show a marked decrease in precipitation in the spring and
early summer months during the early 1930's

fComnaring Yields of ROugh.and Level Counties

That severe soil losses whiech commnnly occur on steep slopes should affect
yields of crops, ndversely, seems a logical premise, The statement is frequently
made that no marked increase in yields is evident, in spite of improved varieties
and improved cultural methnds, because of the damage resulting from the loss of top
soil through ernsion, If this were the case, averasze vields should have suffered
less, relatively, in countiecs that have suffered less from erngion damage assuming
the level counties have also used these improved cultural methods and improved
varietieg, From the figures and charts tieh follow, no morked difference exists
between the yields in the rough counties and those reported for the counties which
are less rough, Some eviderce is at hand pointing t6 an increcse in yield for all
counties'in the perind 1917 to 1930, fnllowed by a marked decrease durinz the early
19%30's, ‘Precivitation data show that rainfall during the spring and summer in six
of the seven years of this period was below normal, which may explain this situatim,

Corn Yields

Average vields of corn in Fillmore County have decreased slightly since 1917
but no evidence of similar trends eppear in Houston nnd Mower counties, It is in-
teresting to fiiid that the average county yield of corn is highest in Houston - the
roughest of the three counties, .~ Aversge yields of this crop decreased in the other
six counties since 1920, but no consistent dlfferonﬂes between them in the rate of
decrease are evident,

Oat 1e1ds
In general, the yields of oats decreased slightly from 1917 to 1921; increased
slightly until 1925; were mnintained at this level until about 197%0; decreased
sharply up to 1935-36, and increased in 1937, Rice County suffered a smaller de-

crease in average ylelds than did the other counties,

Winter Wheat Yields

" Average yields of winter wheat were rather uniform from 1917 to 1931, de-
creased from 1931 to 1935, and increased again in 1976, TFillmore suffered a lar-
ger decrease than Hou)ton and Mower; Olmsted was favored with an increase in yield
from 1917 to 1922 while no other consistent differences occurred in the three
countles in thi§ group, VYields of winter whea, decrpased more, relatively, in
Goodhue ~than in' Rice qnd Wabeasha,
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'Teme Hay Yields

Average yields of tame hay increased steadily from 1917 to 1928 in Houston and

Rice Counties, and from 1917 to 1927 in the remaining counties; and decreﬂqed in
all counties from 1928 to 1932 Since 1932 the trend has been upward, . During the
first period the increase in 111more Was smallet than that of Houston- and Mower,

No consistent differences in yield trends between Winona, Olmsted, and Dodge are
seen, Rice County suffered considerably less decrease than Goodhue and Wabasha

It should be noted that a much grea+er increase in hay acreages occurred 1n Rlce
County than in the other counties,

Trends in Yields on the Basis of Crop Index

Crop yield indexes, mace up of the ten principal crops grown in the area and
based upon averag:s yields of 1922, Minhesota State Farm census, and acreages; as re-
ported in the 193C U,S, Cencus, are shown in Table 1 and Figure 3, These data show
that Houston has fared better in maintaining vields than its neighbors.on the west,
while Fillmore suffered grester declines than did Mower, Averige vyields in Rice
County decreased less than those of Goodhue and Tabasha, No consistent differences
in trends are %o be noted between Olmsted and Dodge counties, while Winona County
seemed to fail to recoup its losses in average yields to the extent reported fof the
other counties,

. Acreages of Crops.

The United S*tates Census reports show a gradual. decrerse in the acrengel of
small grains and an increase in corn and hay crops from the Latter part of the’
nineteenth century up to about 1970, Table 2 shows that gince the period, 1921 to
1928, the acreage of small grain has increased in all countiss, of row crops in‘all
counties except Housten »nd Fillmore, and that of hay has. decrensed in' all counties
except Gondhue und Rice, The decrease in hay and the increase in small grain acre-
ages during the panst few years may be due, in part, to the difficulty of securing
stands of new seedings during the drought period, Increases in tntal wcreages of
all crops nceurred in all couAtleq during this perind,

Since a substantial decreaee in the acreage of small grains has otcurred in
this section frcm that of fbirty years ~go, many granaries are. hot beinzg filled to
the extent that they used /o ‘be, In many cases the total pnoﬁuctlon 1s smaller due
to a redured acrenge rather tqan to reduced yield, ) i '

Becrause of this, some;farmers~when asxed the question as to whether the aver-
age yields of crops have increaded:or decreased, they say that yields have decreawsd
because they sometimes think-in iterms of the "binful," Statements made by a number
of farmers locoted within the area indicate that this is the case.

Fafms Vary in Yield Trends

Evidences of reduct1ons~1n yleld wnere erosion losses are comparatively creat
are not dAifficult to find,: Decreases approximating 100 per cent can be found where
gullying 1s se™ere and where but llttle surface and subsoil cover the unferlying
rock, However, exact data: T‘Olafolve to trénds in yield under farm conditinng have
not been gatheied for any extendeﬂ period on either e¢rnded or non-eroded land, OCn
the other hand, evidences of a decrea91ng income "and various economic diffieulties
on farms that were once prospereu‘ can be ‘found,.: The reasons for such ({ecadence
are no doubt varied; it cannot: be aseribed to any one ceuse A decrease in: yleld
is undoubtedly an importanpvfac_or on some of these farms, ' g
son¥ : _ i
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Table 1, Crop yield {ndexT 1920 to 1937 for nine counties in southeastern Minnesota, 1922 =

100,

CCUNTY 1920 19021 1922 192% 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 .

1937

Houston 86,3 68,1 100,0 63.9 72.17102.9 98,0 93.3 97.3 109.0 92.1 66,9 92.6 68.5 50.6 90.5 71.9

Tinona 91,7 73,9 100,0 77.8 9%.0 95.6 5% 99.3 1035 1104 2.7 42,3 '9 5 67,6 53.9 3.9 62.9

Z

Wabasha thg‘ Se;o-loo;o 90,4:105,9 1124 112,5 114.3 101;3'11u;o 96,7 65.1 102,9_ 704 51,7 z9,5 757;6f

Fillmoré a7 8505'10000 79,3 94,8:113,8 103,0 934 91,1 1068 9.3 52,5 94,3 62,4 L6,z 886 8.9
Olmsted 98.2 82,6 100.0 83.9 -91,0 109,oh 9.5 94,2 91,4 105.7 99.1 56.4- 90.6. 69.8 5d,u 91,3 84.0

Goodhue 92,2 79.9 100,0 76.9 97.8 102,2 93,0 99,1 9%.3109,3 9Lt 657 9.5 72.1 W9 8.2 67,3

Mower 103;3 78,2 ioo,o 2.0 91,0 116.C 91.7 86,3 9u;s_1oo.3 92,5 63.7 100,0 73,1 U459 96,8 77.6
Dodge  101,6 85,7 lO0.0..91.2. 23,2 99,1 =R”g.L 89 5 86 5 106,% 87.8 65,5 93.5 7u,u’ Le b 8h;5: 79.5 .

Rice - 98,9 92,2 100.0 92.0 1oh;9'1ou,z 99.2 9.1 104,3 122,3 106‘0 90,0 114.3- 97.8 57.0 107,67 85,r

90,4
g1.4

Br.T

O o
N

° .

O (05}

R
N
O

100.0
92.0-

iou,6

1This index is based upon average yleldc of- the principal crops of the area, namely,. corn, oats, barlev; Wlnter

Gprll'lg

and durum wheat, rye flax, potatoes, and tame hay, as reported in the Minnesote Annuql Crops and Livestock St?t1§tlﬁs

Bulletins and upon acreages as reported in the 1930 U S, Census,
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Figure 3
Crop Index: Five~Year Moving Average
. Southeastern Minnesota 1917-35

Data from State Farm Census
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1/
Trble 2, Average annual acreage in ten principal crops— »nd percentage
increase or decrease in various types of crops and in total
crops by eight-year periods, 1921-28 nnd 1929 -36 (Excluding
1934)2, Minnesota State. Farm Cenqus o
ZIotal Tﬁ?ﬁ Cro{gs P ) - .:P Incre"f-;e or Decrease in Acre-
__Average Acres Pct, = - 192128 to 1999-1262/
11921-28  1929-3627 In- i ZSmall . Row Tame
: ' : . _creange _grain __.crops, hay 3,
, _ ' Lo Pet,. Pct,2/ Pct, 3/
Houston 131,190 131,730 - W : .o -3.5 -0,5 |
Winnna 172,850 174,080 9T 52 S e
Wabasha 160,940 162,320 .9 1,70 - 02 0,5
Fillmore 288,950 298,250 3,2 1,7 -3.3 =75
Olmsted 230,180 231,770 T 7.0 1.0 - =1z,8 |
Goodhue - 263,180 268,550 . 2,1’ 2 8,0 1.5
Mower. 282,500 286,750 - 1.5 1.4 3,0 20,1
Dodge 158,600 16%,140 2,9’ 3.7 6.6 -3.7
Rice 157,010 166,370 6,0 | 1.1, 6.9 19,7

1/

This includes the following crops:

Corn, pOtatOQS,IOPtS, durum, nther spring
and wiater wheat, barleyﬁ rye, :

flax and tame hay, : i

= Unugnally larre acreages of emergency. h9v,lpastare and. other crops. voze plonted
in 193” and the totnl acroage inc: crops, exoludlng rotation. pasture was considerably
snaller than normal in mosti counties, TFor that renson the 193LL acrerges were:
omitted fcom this . tabulation , ;

' ! ) . (

E/Minus sign. indicates decressc in acreage,
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It may be well to mention briefly a few cases of decreasing crop yields and
decreased farm earnings, Farm A, practically level and having no erosion problem,
has been tilled for A period of about eighty years, The present owner is not
securing as large crop yields as did his father, nor are his farm earnings as large,
As no evidence of erdsion appears on the farm, other factors must contribute large-
ly to the decreased yield,

Farm B has been operated for about the past thirty years by the present owner,
Yields on this farm formerly were up to the average of the community, but for the
past ten or twelve years crop production has been insufficient to provide feed for
the number of livestock usurlly kept on the farm, This land is rolling and suffers
to some extent from erosion damage, but it is likely that other factors are largely
responsible for the decline in yields,

Farm C may be considered rough and has suffered from erosion damage since the
present owner has been operating it, Yields of crops on this farm were as large
as the average of the community when the previous owner was farming it, The pre-
sent owner had to reduce the number of cattle and hogs from that previously
supported by home-grown feeds, ZErosion is, no doubt, a more important factor in
reduced yields on the farm than iy the case on A and B, but other factors have also
contributed to the decline in crop production,

It may be well to cite cases of improvement in yields on farms in this part of
the state, Farmer Y stated that, twentv years ago when he started tilling his farm,
even with normal weather conditions his grain did not grow tall enough to be cut
with a binder, Yields incransed as he raised more legumes nnd more livestock, and
his yields are now as large ns the average for his community, Farmer 7 began
renting his farm immediatcly after the World War, At that time the yields of crops
were very small, and the farm could not support many head of livestock, Through
the use of commercial fertilizers and of other fertility-building practices for a
few years, this farm now yields as much, if not more, per acre than do the neigh-
boring farms, This operator believes that the soil could hrve been "t :(ilt up"
without the use of commercial fertilizers, but he thinkg that it would have taken
a longer period of time, (He has not been using czommercial fertilizers for several
years). These two furms were considered to have been "poorly mmnnged" previous to
the time they were taken over by the present operators, More legumes, more live-
stock, improved varieties, improved tillsge practices, and better rotftations of
crops contributed to the increased productivity, The two farms were classified in
the erocion survey as kaving lost considerable top soil, and it seems reasonsble
to suppcse that the fertility of the zoil on these farms c¢nn be increased still
further through a decrease in the rate oi erosion,

It is obvious that reported average yields do not tell the wholc story of
yields and yield trenlis witain a county., Yields varv from farm to farm and the
county averages can be maintained becmuse incresases on some farms offset decreases
on others, On some farms, vields are increansing ns the farmers improve their cul-
tural practices; while on others they may be decrensing as the result of slipshod
farming, Improved farming methods have resulted in increased yields, and it is
reasonable to assume that specific soil conserving practices will have the same
effect, Since yields resrond rather quickly to cultural treatment, the difference
in yield which will result from a soil-conserving program, in :contrast to the
vields secured from poorer methods, will depend upon the extent to which good farm
practices are utilized by the farmer, Differences in yields because of strip
cropping or terracing may come more slowly than from improvements in other cropping
and farm management practices, The effect of these practices on yields should be
studied carefully in -connection with the Soil Conservation Service operations,
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Th= bett~r farmers in Minresota raise larger cropsz, ~nd it seems that erosion
losses are smalier on their farms, More fertility is t-Xen from the snil by the
higher yielding crops than by those that yield less, Means must be taken to re-
plenish the discppearing plent fond, if yields are to be mainteined where the
available supply in the soil beeonimes the limiting factor in the production of crops.,
It is important that a differentiation be made between the loss of soil and the
loss of gnil fertility, While the two are interrelated in some sections of the
state, cognizance shonld be taken of both in order that proper planning and prac-
tice will provide the best result pnssible, In onther words, good yields are not
conclusive proof of absence of erosion and poor yields are nnt an unfailing-sign
of excessive erosion, A farmer whose crop yields are high can well afford to take
inventory of possible soil losses, and a farmer whose crop yields are low should
undoubtedly attempt to improve his general farming practices, as well as specific
soil conserving practices,

Summary and Conclusions

Yields of crops increased in all counties in southeantern Minnesota up to
about 1930, from which time they decreased rapidly. Average precipitation during
the summer mont“s was slightly below normal for a number of years before the drought
period, wut a sorious deficiency of moisture did not occur in thig section until

1931,

According to the data reviewed, average yvields have been maintained about as
well in the rougher counties of southeastern Minnesota as in the more nearly level
counties of that section, To ¥ind out why this is so is not within the »urpose of
this study, Thr data indicate, in ~dditiocn to the obove, thnt the sgoil in this sec-
tion of the state is highly productive, and as such, it is worth saving, Where pro-
ductive soil like that found in this section is exposed to excessive erosion, a
program of soil conservation is particularly desirable,

County ye’ild averaces obviously cammnt be used in a study of the effects of
specific systems of faorming or specific tillage prectices upon crop yields, Such
studies must be based on data gathered on individusl fields, The Soil Conservation
Servise hns a real opportunity for gathering bnsic crop yield infcrmation on farms
of its cooperators under varying cenditions of soil, siope, ond erosion zontrol
protices, Resenrch in this very imnortnnt aspect of our s0il and water conserva-

tion shouid be inangurated through the appropriate apencies,
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