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.. . 
Introd',lctionand .P1.1l:Q~q,L Stud.'.-. 

Numer01is unsupported statements hewe been made I to the eff'3ct that :werage crop 
yidds in the rougher area's of southeastern Minnesot;:,c have declin8d rel8.tive to the 
changes in average crop ylelC1,s in the ~~moother portions of the snme general arl?8.. 
These sti'l.tements sl..lf-:t':::: ~ted <: study of ;~w,~ilable c'tnk, to dotermine whether avernge

• • - • ,~I. ­

crop y i:;},ds oYL tile rough I nnd. of S:)11tn.OO,st8rn Minnetmtn. hn.ve kept pace. with F\verage 
crop ,y ields in the. more :ne;u'ly 'lev~l area3 . 

;Saurce of Dn.tn 

For thi's pU:rpose, the A;verage crop yiolds -fDr 9, coUnti es in southeastern Minne­
SOtR, as r eported in the }~innesotn State FnTrn Censu~ reports for 1917-1937, were 
used. The results of the computations "X'" shown in iTS.bl8 1 , "Crc p Yiold Inopx, It nnd 
in grnphic .fOrm in Figure 3, "Crop Ind(~x - 5-Yefl,r IvI~ving Avor2g8< iI 

Phy s.ical Charn.cteri stL.:s-- of the, Ar e...,. 

The topography of thH counties bora.e ring on thl:' Mi !,\si~sippi River is extremely 
rugged, but this gradW'1.11y flp,ttens ou.t into almost l evel Lmd in portions of Mower, 
Dodge, nndRice Gounti es i-tS one movos west awny froii1tho river (Fig'1re 1.), Th e 

11i:COn:O~~~' :of Soil C6nservf'tinn, ReserJrch Divi sion, Snil Conservn.t ion Service. 'T'hi s 
rephrt covers work dnne under !), cooper.'1.tive project involvi!lg ~ study of the eco­
nomics of soil eonservl'\t ion by the 'Soil Conserv'\tinn Ser',ric o :::tnd the Bure~.u of Ag­
ricultural BCDn0mics of the U, S. Depn.rtment of A'J'ricultur0 ;:1nr. the Min'1, Agr.
EXperiment Station The statisticrLl work in'1olve'a'. in the 'Qrepn.ratinn of this re­
port WD.S provided through W,P .A, Project 701 1~2. sp~nsoreCi. by the Snil Cr)Oserva­
tion Service; 'The :cuthor wishes tn acknowledge '1o.lu.').b10 8.ssistcmce given by Dr. 
G, A.t.Pond~ D;iyisinn of Agriculturn.l Ecnn0mics, UniversitJT of Minn., in the pre­
par~Ll!')n or thl s mq,nuscript, 

http:Avero.ge
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Reconnaissance Er0sinn Survey map prepared by the Soil CODser\'CI.-cion Service in 
1931.J. indicates . tn,'.t erosion losses vary morp ; or less d.irectly wi th the s10pe of the 
l:md. Figure 1 shl)w~ that .. sheet erosion ~nd' gullying are most severe in Houston, 
Winona, ,qnd Wabasha CO'lllties, less severe in Go 0 O.h'.1e , Olmsted, Fillmore "tnd Rice, 
and slight in Mower and Doclge, that is, the severity decreases as one moves from 
the l"ougher ' to the more mearly level land. . 

Rainfall Dntn 

Figure , 2 shO'.'i's the precipitation for March to July; inclusive, for the sta,tions 
in s0utheastern Minnesota and LaCrosse, Wisconsin, from which complete reports have 
been secured for this period of time (U.S.Weather Bureau reports). Figure 2 also 
shows the .departure 'from norm?] :orecipi tation for the stRtions in southeastern 
MinnesotR. These data show a marked decr-ease in precipitatinn in the spring and 
early summer months during the early 1930 's. ' 

•. Comonring Yields of Rough and Level C01!nties 

That severe soil losses \'lhic~ commrmlyoccur on steep slopes should affect 
Yields of crop~,"'.dv')rsely, seems -'3, logicu premise. Tr..e statement is frequently 
m.q,de thRt no marked increase in ;,'ields is evitfient, in spite of impr()ve(l varieties 
and improved cultural metho(is, bec.q,use of the dam,qg8 resulting 'from the loss of top 
soil throU5h er0sion. If this were the case, avera~.;e :rields, sh0uld have suffered 
less, rel.atively, in counties thRt Mye suffered less fr nTf] er0sinn d[l.mage assmning 
the level counties have also used these impr0ved 8ultur nl netr.ods Nld improved 
varietieq. Fr0m t1:J.e figur3s C'nd chnrts ,,,.11.ich follow, no mc-rked o.ifferrmcf'l exists 
between the yields in the rough cf)'c'::lties Mdtl';,ose rep0rted for thp cOUJ1.ties which 
are less rough. Some evide:'ce is at hafld pointing th an incre[',se in yield for all 
counties'in the peri0d 1917 to 1930, f0110wed by A. marked decnnse durinr.; the eRrly 
1930'". .Preci:oi tati 'm d;;-,ta show th'lt rainfall during the sprin6 p,nd Sl.UTI:ler in six 
of tho sEwen yenrs of this period was below norT'JRl, v,]i.ich i'la;.)' e XT lRin thi s si tuatim" 

Corn Yields 

Average yiel ds of corn in Fillmore COllnty have decreased sbghtly since 1917 
but no evidencl" of similar trends eJlpeRr in HOuston ~md Mower c0 1mties. It is in­
tp,resti::J.g to L,11d that the average c01mtjr yield of. corn is highest in Houston - the 
rough.est of the three count:J.os. Average yi81ds of this crop decreased in the other 
six counties since 1920, but no consistent differences between them in the rate of 
decrease D.re evident. 

Oat ".."ields 

IIi general, the yi81ds of O'1.ts decL~8as8d slightly fro!'] 1917 to 1921; increased 
slightly until 1925: were 1Il:'1,intained at this level until about 1930; de~reased 
sharply up to 1935-36, and increased ~n 1937. Rice ' County suffered a sma~ler de­
creRse in average yields than did the other counties. 

Winter Wheat Yields 

"Averag.e yields of winter wheat were ra.ther uniform from 1917 to 1931, de­
creRse'd from 1931. to 1935, nnd increa'sed Rgain 'In 19~1). Fi::'lmore suffered R l.q,r­
ger decrease th8.n Hou 3ton and Mower; Olmsted was favored with Hn increRse in yield 
from l '917 to 1922. while no other consistent differences occurred in the three 
counties in thi~ group. Yields of \"1interwhea: decreased more, relA,tively, in 
Goodhue . than in Rice and illab~sha. 

\' 

http:count:J.os


Figure 2 
Total Precipitation--Fiv8-Year Moving Average 
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, Tp,me Hi1Y:. Yielq..§. 

Average ytelds of tame hn.y. increased steadily from 1917 to192g in Houston and 
Rice C01mties, and from 1917 to i927 in the ' rr::>maining counties; and clecrensed in 
all counties from 1928 to 1932. 'Sin~e 193? the trend has been upward. ' DUri~g the 
first period the increase in ,:i!'illmbre Was smallet than thR.t of ' Houston- an~ Mower. 
No consistent differe'1ces i n yi.eld trends bet";7een Winona, Olmsted, ;md Dodge afe 
seen, Rice County suff0red. considerably less decrease than Goodhue and iVF.tba~ha. 
It should be noted. that a much grea.ter'increase in h2.y acreage!'; occurred in Rice 
County than in the other counties. ' ' 

Trends irLYields on the Basis of Crop Index 

Crop yield indexes, mnc..e up of the ten,principal crops grown in the ~,rea ~d 

based upon averag:J yields of ~.922,· Minrwsota state Fhrrn census; 8..nCi acre1'1,gesi as re­
ported in the 1930 u.s. Ce'1sus, are shown in Table 1 8..nd Figure 3. These datil. show 
that Houston h.'ls f:=>,red better i'1 mc"l.intaining ~Tields thru1 its neighbors ,on the west, 
While Fillmore suffered greater doclines than did Mo,'rer, Avornge yields in Rice 
County decrease d less thp,n those of Goodhue Md 'Vpbasha. No consistent differences 
in trends are "',0 be noted bet',7eEm Olmsted and Dodge counties, while Winon8.. County 
seemed to fnil to recoup its lOsses in ' avere.ge yields to the extent reported' fof the 
other c0unties, 

, Acreae__eJLo: .Crops 

The Urli ted S"',ates Census reports show a gradnal decrer'se in the acre";.ge! of 
small gr"ins and 8.11 ~.ncrea·3e .in ~orn P..:~n. hAy crops f'r'om tn'; l[l,tter part of the 
nineteenth century up to a00ut 19·~O. Table 2 sho'.c/s that ~ince t 1'.Aperiod,19?1~ to 
1928, the acreage of small cratn hAS increased in ~.ll ~ounti8s" of row crops' in' p11 
counties except :10ustr:n pnd ?illmore, and that of h::J.Y has, decre::J.se.d in' all counties 
except GoodhUe' !:tad Rice. rrl":8 decrease ' in hRoY Md t~18 inc:rp.8.se in, small gr.qin 11Cre­
ages o,uring th p, p~st few years may be due, tn pRrt, to t:te 0iffi <:.u lty c"i securing 
stands of ne'.'I' seedings during the drou!';ht period;. I'ncro'ases in tl)t.ql n.creages of 
811 crops I)c~urred in all counties during this p8ril)(1~. 

Since a SUbstM·i·.ietl decreas:e 'in th0 n.cren.ge of small grain,s has occurren. in 
this section freln th~.t Qfthirti ;y-pn.rs ,"'go, many granaries c;.ce t10t bei:lg filleo, to 
the extent thFl.t they used ";'0 be.' In man;;' cases the total pr00 uction is smaller due 
to a redL.:('ed acrenge rathe,J,b.ari fo~ rer1uced yieln., 

Becr,use of thi s, some':farm~rs 'when asken. the question as to whether the Rver­
age yields of r.rops have increEtSed" ,or 'Cl,eCrGl1s8n.,' they say that yields have oecreared 
because they sometim'3s thin);: in ~t erins of ti1e "binful, II Sti'.tements mao.e by a number 
of farmers loc..... ted wi thj.n the anon. . inc't:'~ n.te th.qt this is t~,e casp. 

Fn.rrfs Vary in Yie]/i. Tre ,(l.s 
1 

Evidences of reductio~s 'dn ;yi"elcl 'where erosion 'losses are comp,ar1it.i vely br.en.t 
are not n.ifficult to find.; Decreas.es approximating 100 per cen,t can be founo where 
gullying is se-ere and where bu~ 1i ttle surface and subsoil cover the un~erlying 
rock. Howevc~, exact data.:relati~e to tronr.s in yie::'(l uncleI' f1'1.rm conditions hp.ve 
not been gath8Led for any extended period on either crodeil or non-ero(leo land. Cn 
the other hand, evic1encesof a deoreasing income anfl various ecnnomic (1.ifficul ties 
on farms that were once prosPer~u~ cn.~ 'D8' found:. T;1e ronsons 'for such f'ec8.0.ence 
are no d,oubt varien.; it cp.nnot .,"ge ascriben. to anyone cp.use, A decrease ini yield 
is undoubtedly an important , fac~or on some of these farms. ~ 

: ~ 
.! 

,I , " , ; 
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Table 1. Cr0p yield bdex
l 1920 to 1937 f0r nine counties in so:utheE1.f1tern Minnesot6\.. 1922 = 100. 

CCU1Ij"TY 1312",..:.1.921 19?1~_192~_,13?:_4__2g2~926 !<t;~L. 192~ 1929 _1.~I~_j.:.9J_~_ ~2iLj9JL 13J4 1935~9lL 1937 

Houston 86.3 6~.1 100.0 69.9 72.1-102.9 98.0 93.3 97.3 109.0 , 92.1 66.9 92.6 68 i 5 50.6 90.5 71.990.4 

Winona 91.7 - 73.9100.0 77.8 94~0 98.6 88:4 99.3 103.6 110.4 82.7 ~2.393.3 67.6 53.9 ~3.9 6?9. 81.4 

W~esha 94~9 82.0100.0 90.4105.9 112.4 112.5 114.3 loi~3 114~0 96.7 65;1 i02.9 70.4 51.7 R9.5 ' 67~6 c ~7.7 

Fillmore 94.7 85.5 100.0 7903 ' 94.811308 10)00 93.4 91,1 106.8 ~9.3 52."5 94.3 62.4 46,3 88.6 68 9 87. 8 

Olmsted 98.2 82.6 100.0 33.991.0109.0. 89.5 '94.2 91.4 105.7 99.1 56.4 90.6 ,, 69.8 50.4 91.3 84.0 96.9 

Goodhue 92.2 79.9 100.0 76.9 97.8102.2 93. 0 99.1 94.3109.3 91.lt 65.7 9l.t.6 72.1 4L~.9 86.2 6s.g 83.9 

n 

Mower 103~3 78.2 100.0 g6.0 91.0 116.0 91.7 86.3" 94.8 100.3 92.5 63.7 100.0 73. 1 45.9 96~8 77.6 100.0 
0\ 

Dodge 101.6 ~5.7 100.0 ,91.2 33.2 99.1 ~8.4 82~5 86.5 106.8 87.8 65.5 93.5 74.4 46~4 84~5 79.5, 92.0 
.' . , " 

Rice 98.9 92.2 100.0 92.0 104~9 104.3 99.299.1 104.3 122.3 106.0 90.0 114.3 " 97.8 57.0 107.6 85.1- 104.6 

IThis index is "based upon ave::"~e yield'! of"'-the principEtl ' crops -")f-;he ;~;ePL, n01l1cly , corn, oats,;bRrley-',w~, sprin~" 
and durum whe2.t, rye flax, potatoes, C1_'1d tome hay, ,as r.eportpd in the Hinnesok, Annuni _Crops 8..nd LivestOCK ::;tatii:1tics 
Bulletins Qnd upon acre.qges as " rE:)ported in the 1930 u. S. Census. 

http:1.~I~_j.:.9J


Figure 3 

Crop Index: Five-Yee.r Moving Average 


Southeastern ['hnnesota 1917-36 

D~ta froo State Farm Census . , 
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Tp..ble 2. 	 Ave rage a!1nuol p,creage in tcm pri'1cipal crops,!) FInd per~entage 
i'1crease or decrease in various types of crops it,nd in total 
crops 9Y eight-yeRr periods, 1921-28 nnd 1929-36 (Excluding 
1934)2./, Minnesota State FI7,rrnCenslls, 

. : _ Tot~IJlen Crops , .. , ~,Increl}&§..J!.L..D~crerl~e in Acre­
,_:....1i-1!.er~g_fL.AcrillL__ Pet. ,M§,: 1921-2Jl..J& 1929-<J.er~_____. 
1921-28 1929-36?) 	 In- . Small Row· Tame 

crease orrnin croll's I hn~T !J 

Pct . : pet.if Pct ,17 
Houston ,131 ,190 131 ,730 .4' 4.2 -3.5 -0.5 

Win"Hl,B 172,550 174 ,080 
(,., ~ . ~ '. 

~ 9~ 
. .,' 

5.?· :.1 ":'6.3 
i . 

Wabasha 160,940 162,320 ,9 1.7' . 02 -0.5 

Fillmore 28 3 ,950 29 8 ,250 3~2 ; 14.7. -3.3 -:"'7.5 

Olmsted 230,180 231,770 . r 70 0 I 1.0 -12.8 

Goo dhue · 263,130; 26p;,650 
, 

2.1 
, 

.2 S.2 1.5 

- ., 

Mower . 282,500 286,750 1.5 10 4 3.0' "':0.1 

Dodge 15~,60(j IE>], 140 2.9 : 3.7 6 6 . ' -3.7 

Rice 157,010 166,37Q 6.0 11 6.9 19.7 

--­ ---'-_. .,---_. 

liThis includes the fol1o\-''?i'n~ crops: Corn, potatoes, oats, durum; I')th,er spring 
and wi:lt e.r whp;c.t, b ",:r ley,: r ye ,; flax n.'1d tl'\.me hRy. ' . 

2/ ,.' . . 
- UYlllsllally larGe ncr na.gos of emergency .. hp.y, , pit,st:yre, r'J1d other Grops 'i'lQI',c,3 pl::cnted 

in ;1.934 ~,na the tot!l:i flCr o8(:;G :in 'crops, ex61udihg :cr)tPl,tion.pn.sture V!RS 8~nsid~r~,bly 
s r.la/_ler t'la.n normal in mo's"e co.unties. For' thf1.t re."\sO'1 the 193L~ acrc:c C':es were ' 
omitted from this ,tl'l.bulatiioTI o ' . 

lIMinus sign indicates. decrO''1.<lG in Rcren.ge. 

I ' 

.. ... ". 

http:Rcren.ge
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It mF.1Y be well to mention briefly ~ fmv CRses of dec:tea8ing crop Yields ::md 
decreased farm efl.rnings. FArm A, prnctically level P1.nd hO'ving no erosion problem, 
has been tilled for A, period of R.bout eighty yeRTfl. The present ownpr is not 
securing A.S 1;1,rg8 crop yields as did his father, nor are his f:>.rm earnings as large • 

.As no evidence of erosion app3~rs on the f~rm, othAr factors must contribute large­
ly to the decreased yield, 

F8,rm B has been operated for about the past thirty yenrs 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 us up11y kept on the fATm. This lEmd is rolling and suffers 
to some extent ,from erosion darrmge, but it is likely thn.t other fA,ctors are Inrgely 
responsible for the decline in yields, 

FaTm C may be considered rough and h'1s suffered from erosion damage since the 
present owner has been operating it. Yields of crops on thi s farm were as lA.rge 
as the fwerage of the communi ty when the previous owner was f"Tmi ng it. The pre­
sent owner hC\d to reduce the numb0r of cattle and hogs from that previously 
supported by home-groom feecls. Erosion is, no doubt, a more important factor in 
reduced ~r ieJ.ds on th8 farm than i;;; the CC1.S8 on A itnd B, "but other fR.ctors have 8,lso 
contributed to the decline in crop production, 

It m;:w be well to cite Cr1.ses of improvement in ;;rields on fR.rms in this part of 
the sb'.te. Farmer Y stated that, twenty years ago when he started tilling his farm, 
even wi th normal weather cond.i tions hi s grain did not grow tq11 enough to be cut 
with a binder. Yiel~s incTC);-tseo as he rR.ised more legumes rl.nd more liv ('stock, and 
hi s yields R.re now as 11'I.rge <"s th d average for hi s communi ty. Farmer::0 beg8.n 
renting hi s fR.rm immediatr;: ly after the World ~hr. At that time the yields of crops 
were very small, .'1.ncl the fC'rm could not support m:my hen.d of livestock, Through 
the use of commercial fertilizers and of other fertili ty-building prnctices for a 
few y~r.rs, thi 3 f[\I'm now yi (o lds as much, if not more, per [,cre thnn Q.0 the neigh­
boring f ,':).rms. 'rhi s operator believes th~t tr"e soil could ht .ve been ';;.:,::.1 t up" 
wi thout the use of commercinl fertilizers, but he think..s that it 1,-wuld :lave til,ken 
R. longnr period of time. (:::1:e has not been using ~ommercial fertilizers for severR.l 
ye;~rs), rPhese two L,:'r:1s Wer E:' considered to hFwe bee?} "poor}y m[~n ,~.ged" previous to 
the timo they were tR..ken over by the prese.'1t opprat,o:::'s. Mo[e legumes, more live­
st ')ck, impron: r3. v8.rieties, '>'proved till'1,ge practices, ,qnd 'b etter rot,"ti.ons of 
c:::,ops cC'l trib~l+:ed to the increased prof.uctivi t;;T, 'I'hp. two f a.rms were classified in 
the ero <:io n S1::.rvey D.S nn,vi'1g lost (~onsiderable top soil, [lnd it seems repson!),ble 
to SUPPC3 P thr-.t the fertility of t!1.e soil on these f"",rms cem oe incre2.sed still 
further t1orough a decrease in the rate of erosion. 

It is otvious that reported averac <.' yie] ds do not t811 the wilole st6ry of 
yields and yield tren3.s wi t~lin 8, county . Yields vn.r" from :arm to f"rm and the 
county aVt)rages can be maintp.ined bec,:>,usA incr8ases on some farn:s offset decrep.ses 
on others, Or" some fn.rms, ;vielets are incrensi:lg :'.8 the fal'mers improve their cul­
tural practices; while on otLers they m<\y be decreFtsing ,,,-S the result of slipshod 
fe,rming. Improved farming methods have resulted in increRsed yields, and it is 
rpnsonable to assume that specific soil cf')nserving prt\ct ices will hEwe the SPJ!1e 
effect. Sincp. yielCl ~ resr(md rather quickly to c 1J.l tu.ral t:::'ep.tment, the difference 
in yield which will re sult from a soil-conserving program, incnntrast to the 
yields secureo_ from poorer methods, will depend upon the extent to which good fR.rm 
practices are utilized by the farmer. Differences in yields oecause of strip 
cropping or terracing may come more slowl;)' than from improvements in ot ~ler c~opping 
and farm mR..nagement practices, The effect of these prR.ctices on :lields should be 
studied carefully in. connection with the Soil Conservn.ti on Service opeI'l'l,t ions. 
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Th,," Dott ·,r 4'armers in Minnesot!'l. r""ise lr:rger crops, .~.nd it SE'8ms that erosion 
losses are STP.alj 8r on thl'dr farms, More fertility is trl<en from the soil oy the 
higher yielding crops thf'.!1 oy those that yield Ip s s. Means m'~st he tr,J<:en to re­
plenish th8 di!'3[pDee.ring pL~.nt f00d, if yi81ds are to De maintr.ined where the 
aVFdlaole suppl~r in tLe soil bocC>i.!1es tho limi ti ng factor in the production of crops, 
It is ilJ'1)ortan:' thii t a differentiation be m11.de oetWG8n the loss of soil 8.nd the 
loss of soil frrtility. While the two are interrelated in somo sections of the 
state, c0gni Z&lce Rholud be tE'.ken of Doth in order that proper plMning ano. prf1.c­
tice will provide the oest res'u t possiole. In nther words, r;ood yields a.re not 
c0nclusive proof of aosence of erosif)n f1.nd poor yields are W)t an unfailing"sign 
of excessive erosion. A fa~'ni3r who se crop yields are high Can well afford t.o take 
inventory of possible soil losses, and a farmer whose ~rop yields are low should 
undouotedly attempt to improve his general farming practices, as well as specific 
soil conserving practices. 

Sl~1mary and Conclusions 

YieJ.r1s 0:: crops increased in a11 counties in southea:,tern Minnesota up to 
about 1930, from '.vhich time thflY decreased raDidly, AV8rag e ]wecipi t""tion during 
the summer mon0'-:S was slightly below norm""l for a number of Y8a.rs o'3fore the drou.ght 
period,~llt a s·-:,:i.'ious deficiency of moistu~e did not oceur in this section until 
1931. 

According to the data reviewed, avpr:::",":G ;rielo.s have been maintained aoo-ut as 
well in thE' rOlJ.p:her counties of southeastern Minnesotfl. as In the more neA.rly level 
counties of thai', s('>ction. To find out why this is so is not ,"lithin the T" , rpose of 
this study. Tn." dn.ta indic<1.t8) in <'.dditir)!) to thE! ,,-Dove, th".t the soil in this ~ec­
tion of the state is hig;11y proou~tive, n.nd as such, it is vlorth s2.ving. Where pro­
ductive soil like thA.t found. in this section is exposed to exeesr.;ive erosion, n. 
program of soil conserv8.tion is pA.rticulo.rly desirable, 

CO'J.-lt~v ye; '~d. aV8r .,,--o:es OOViO'lS1y CA.D.n0t be u>'ed 5_n A. study of the eff8ct s of 
specific systems of fc.rming or specific tillp.ge prr.ctices upon crop yields. Such 
studies .11ust be oased on datil. gathpred on individuA.l fields. The Soil Conserv""tion 
Servj.~e hi' f'· (), re[ll opportuni t.y for gatherinp: bn,sic cr'::-p yield in : c:;:'mRtion on farms 
of i -1:8 coop8ro.tol s unc1er v!1r;;cing ccncU tions of soil, slope, e nd erosion ~ontrol 
pr·,,-' tices, Respn.rch in thL~ v8ry imnort:cnt aspect of our soiJ. Fend I'lR.tor conserva­
ti :m s;!ould De i!1<.lYlg'T~"8.t0d t,hr-:>ugh t"'J.e n.ppropri('1te .').;-:,:(mcies, 

http:tillp.ge
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