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. f Farmers .and ·agricultura.l.iil~stiga.tors ror years have sought ways or. I I 

; keeping erop yields .at high levela w~thout ;de!tr<¢-ng .the eo~l. up~n ' · 
· : whic:h production depends. · Both groups have t~ it· to be a prob.A.et!l . · 

\ ,involv:ing. conpl.e* physical and :operationllt difficulties 1 ·but have re~ 
' allzed there can be no. long continue!! or profitable agriculture .it • 

.~ - farming methods result' in de9:reased soi~:· f•ert1llt7. or actual p~~ical 
~ .. lo:ss o!.the l..and.1tse1r•.···',···.·,:. :,· .. ·::· .. ···. '.· ··,·, .··;, ·.··.·. · ·.· .. · 
t 'I .. . . . .. ·. . . ·. t , . • .... ~ ,·. .. -: ·.• , _· ,_. .. " . • _.,..,. . . ' ~... • . - . , 

) . '·T~;s; facts'.-~ ~:roug~{ ~t· .. ~rt~~~i~el! .·in: this 'bull~t~·. th~ woma:. ·.· 'L' 
} · tion tor Which was assembled b7. Mr.· D. E. Stephens.. Ue has taken the. 1 
! ; data' or 'research tindin~ rro:u all scnirces~- state and federal, and ' .. 
I , assembled· thel11 in .an easily usable .:wq. ··'l'he' Wonn.atlol\ as. ~t thus is. 
'· present~d.. ehou.1d be· tmmensel.r ;~elpful· ~o. those· who are concerned 1n 

.. I . the n.a.nagement \ ct the ·world-renowned. cer~a.l ~reducing· land!$ or , the . . 

··J. ~ P~-~iZ~c ,tJ.?~~;~~~-: ~.:: ~:-, ·. <'··' -': . ·.::· ·.~-_::,_,_: :.~·~ ~ '~ ::<_ .. ,··<. ·· .. ··, i._ ~·~ :·. ~:: .. ." ·. · 
·~: Si~-:uticant· is, the. growing ~terest ·in· thQ.~ ·~rtects o~ soil erc-sion on .. 

~'.tJf'~':- c~:mt1nuance of a:saunct. agr.iculture·,, as'show:n by ,th~_ attention given. to·.;. , 
.. :~ tlU-3 iroportant phase or .~he .probl~ bt rnany~or _the n~vr experimental· /' 
l 'projects which have b~en organized py, st.at.e and tedetal institutions, 

• ,l. C~n~.equently;. :we teel indeed lnd~bted to .our assoctates. in the State t 
J .Experiment.Stations !Dr their.excellent· expertmental work·and their' 
·j' !in&-'respqnse iri meetini w~at: now. is recognized~· as .. being~ one of. the ,"r 
. . f orenurst · preble~ in.• Aa.erican agr1cultu~e~that of·. Cla.intalning the. t, 
.

1 

.actu~ ph.fsical resource. of the-. land itse.lt· •. : . ., ...... : . -. , . . . y 
. ..±n ·p~l~t is the~~tientio~,·;t~~~ ~~~~·bee~·:~i~en:·~~- 'burrrl.ng ot~·~;;m~~ ;~ch 
j for so lang was an aU too eoro:uon fira~tice . in conjunction n1 th grain . . 

.farrnng. This practice violates· a. basic s·oil c0n~erva.tio...'l p:::1nc1ple- · 

f
. utilizing plant .. re~idue$•' In certa1n.:loca~ities:.,- burning, SOI'let,~el5 has· 
shet~ at least a temporarr stil'UJ.lation in crop yields, At the·· same 

· 1 . tii!le, ·soil analyses pro're that. approximately )!) _per$lent. or the soil's · 
! , organic matter· and about: SO pereent, of. the soil nitrogen ):iave been 
1 di~sipated unde~ constant r1heat.-!allmr !"mdrig1 'including those. areas 
j ~ in .lvhicl::L.burning. f¥1s been. practiced ·widely _over~ a .lon~t period, · The 
, once high . .mo!st.ure) h,olding ~apacity' ot .the soil· also has been destroyed, 1 

.~.and .. ~h~;.;l~d·~!l~: p~cQ..ne harder to VIOrk and_preparet.orprops. First 1 

t effo~~~d.n ·~e~~~~g:, org~c matter .. a."ld nitrogen bt ~O~I'l.tt lefN'11ee, asr : ·-l 
1 g:een ~a.nur~.~ crt)p~ .in the rotation in ma.rv C{lses ~d'. to depressed-- grain l 
l 11.elds afterv1ard,. it -is trueJ but norr. thrOUgh tn~se .. inve~tiga.tions, ue 1 

l ar$ f:indini t~at: there' can be .reconciliation between the use of plant 
. ; . stu}:lble,· rougl) tillage', an~ leguminous :crops .to·.help 'mair_lta.ih ·and re• 
! store the crop produeing,capacitT ot· these .lands.· .. · . . . . i . ' 

I ;The.ruen whQ are .wor~~~· ~:th~ ~axms. ~here ttu~.·~d·o.th·:!~ inir~cate 
I pro:.lerns constantlJ are in t.he forefront. are deeplJ' indebted + o the i inv~~tigator~ whQ h,av~ tJrought forth su~h~~ions • .' : -~ ·_r · 
I. . . . . . . '" : . . ':; .. i-1. CJ~-r 
I , . . , . • . . 
L "-1-..;_ ____ ,,_. --------~ 
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::10IL A~ID FATER l.DSSZS. / 

§~il Conservation EY.=Q~rlment Station at )~11 l:j.£l_~_Washir:gt..,n. Soil 
losses .and crop yields· are sho-:m _in table -; F .Jd fig'.lres 1 and 2 . 

-from Palouse silt loam soil with ·a 30% slope from (1) grc-.· • .:ng wheat 
alternatin5 with fallow, (2) ~ow.L~g wheat in a rotation nith sweet­
clover a.'lrl -rri th sweetclover a.T).d peas, (3) growing vrhe at continunusly 1 

(4) ~rowing erass, and (5) from·~and not cropped and not ~lltivated 
but with weeds taken off with -a hca. · -

T::-.Le highest total soil loss for the 12-year period, 1932-1943, vras 
~74.4 tons per acre on ~he bare,·uncultivated plot. The total soil 

·loss or plots devoted to nheat alternating with fall0\1 ra..r1ged !rom 
1.9 to 80.8 tons per acre for the. lZ~ear period. The plots with 
highe!0 1 soil losses had the lonest average yields. Plots with 10 
inches of surface soil removed yielded less _tha."l hill as much as 
plots <-lith little soil loss (figure 3). __In this instance the soil 
losses from the de surfaced plots 1:.ere not heavy (table 2). There rras 
no soil lost from the ~lot devoted to grass. -
. . 
Total soil losses and yields for ten _-crop rotations for a 5-year 
period are shmm in table 6. The- highest total. soil .loss for a .5-
:.rear period, 23.9 tons per acre, was fro!'!l the plots devoted to · 
~0'-'.ring spring wheat after fallon 1 and the l.Ow.ost soil loss, J. 7 
tons per acre, fror.1 gro•nn/2'~ spring wh~at :.rl'ter Hub run clover turned 
under. The soil loss frorJ grm-dn.~ ninter -rlheat a.."ld peas 'alternat€ly 
was 9.3 tons per acre for the-5-year period • .. . . . 

~oil losses for different mc~~ods of straN utilization for wheat 
grcr.m after fall~-, are shonn. in table 9. For the_ :--ear 1942-43, the 
hi,ghe_st soil loss, 11.6 tons per acre, occurred on the plots ·plo>red 
l'ii th ·a I!IOldboard plow uith the- straw burne;n, and the least soil· loss, 
0.7 tttl per acre, !rorn.5ubsurface tillage~~::~·, one ton of straw ·m 
th~ surf~ce. ,_ ,. . . 

-. . . . .. ' 

The difference in runoff and erosion fror3 new land, broken out of 
sod in 1934, and f:roln land cropped to wheat for nore than 50 years 
is shmm in table lOe ·The total runoff for a 6-year period froF:l 

.. the virein ~arliJ fg.r tl;.s.....tears _vrhen it was cropped to uheat alt•::r­
n~ting· vdth.lfallow vras onlz. .06 inch as against_ 3.0 inches from 
t~1e cultivated lan1. Tha soil loss for the sane ;:eriod· froo the 
virgin lr-nd l7as n~gligible, and was 8.9 tons per acre from_ the cul-

tiva~:d.,~~:.---~illeat. yields we\1 ~gher f.ron the virgin land. 

The· Te .. onia, Idaho Branch Experime:1t Station. In table 14 are rt.­
c~rded . the. soil lOssc-:s that occurred f:l .t.he sp:Oin,;;' of 1943 fran plrlt:: 
given vari·~us _tillage and crop residue treato.8nts during the fallo-rr 
season of· 194='• Soil losses as determined b·r the rilJ. method were 
high for all plots v;h;rt: the straw was burned, varyin_: fro.:n JJ tons 

-.:t-o 68 tons per acre. Where the stru....- vias utilized the highest soil 
ioss from a.'1.y of the initial tillage oethods nas 10 tons per acre. 
Thert; •·ras less erosion fron subs•.1rface tillage than fro::1 moldboard 
plo-.,.•ing or one vr v disking rrhere the stra..v was burnE:de 
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·- ~~ ~-h~~~·B;~n~h7 ~~~{~eni stat~o~:·a~':·~~;~·.··~re~~;_·_ s,i~ ~n~ 
.water :losses were oe:tsur.ed .. at·1.loro,: Ore~on1; for. a 4-:yeer: pe~od1_ 

. · ~<i40 to 194)1 "t>n Rit:rllle silt.loaf!'poii with h.'l 8 tQ 10'; slop~. 
·. devoted. ·.to· gr01dng :winter· nheat alternating· l"d. th fallow.- · Fpr ~. , . 
; .' th,ree .inJ.ti,al till~ methods;·. subsur~~ce t 1llage. moldboard plovt- .­
. ·ing,. and one~ar di{Jk1ng, .. the;:hi.ghes~ so~l; and water +oss occurJ7d .. 
· ;.from one-;WSt: disking -as. ·is . ;ShoW!\. i~' table~ 27: and t'igure . a~~ _;-_' / . . ': .' . 
':.\ /·-'L .;.(··,;, :-.. , .}_ ·.ea~· ~~~'".: ;~:/;,>.:-\·: :~· :'; ~: ~-<: : .•. ; 
.'. u: t;eyi~<to · ti~d .'~r,~ppthg· &.1~tern.s~ ~li~t.: wu{prove ·~rr,~ct!.ve ~··:': :: ._. 

preventing soil losses•: eons:f:deratl.on 1!1U:!t be given_to crop p.elds~ 
··nestlts·-are·,availa.ble~trOOi.'res.eiu-eh ·~nters 1n each ot' the States,~:· 
'ot Washington; ·rdaho,~·and_ Oie.;:on"·girlng yteld t:fata from, (1) ·con.:.. .··: 
· tinuous. cropping to· wheat 8.nd. growing wheatc al~mating .with fellow 

· ~-witb ·. var_ ious :rert~llze~·.appllcaU.ons. Jmd ·~rerent,. tillage and cr~p; : 
,-esidue ·treatments/' and (2) crowing'wheat -in·, crop rotations;. trith .. · 

:·,and "'3.thout .. le.gunles. •. ' •. ~ ·: :.- :-" '~ ~· :~ ·:~· :.'· · :·:·:-!: ~-··. · · .: ·< .. ~----.:. · · · ; · -~ 
·~ ... • .·~·· ·~"' _. ·.~·. ,; -. ~· .•. '!· .:-~ "'•,:-:~~\:~\·;.:.", .... ·/~··'" :-.:'~'\-·~·~·,'_;::~..:~··_:_. __ ":.-<.:'~~-~ .. ~~·:~,··' 
~ ,: ... ;' ·. . . : ·:·! ·: , CONT~WOUS ·-~~OPr~m~: .. ~O.l~IfAT _:··> ~: ~-~ . .-, ~·-.>_: .:·> ~ ~·. ~ '.: > ... ~. : .. .' ·· 
. 4:. ~ ·". :.._, ~· ·.1,_··~:· 4~ ... ··: •• _.~.· .. to:_ .. _{·"' I .. -'····.:: ·_.,t.,~ .... , ·\:··_ --~· .. --~ · ... ,..,· ~·,· ~--.. ~-~-- ... ".··, ·: ~~--- < j. J' 

. ~oil Conseaat1pn ·Exrier1,ment Station~: ·Tield data' arei.shOlm in· · :·~ 
-~ -table 7 .ft:Jr: ~rhea:t. grown. every yeat; )"!i.th. ~ rJi thout .cemm~r(.~al ' . :. · -: 
· · f¢rtii.tzer _applications and-.vtit~ strait burned -~-.nd:straw· returned;~·. ·· 
:to. the .·sQil•: -a~ the So1:1· Corisenati~'l Experiinent~Statfon. at' Pullman,_: 

: .1Vash1ng~on, -Returning tho. sttaw slightl.r-·decreilsed 'average y~elds · 
, tor.& _6-yeali Period,~·. The application~ o: ~60 lbs~· or. 8!!11!1oni~ ·~u~- . 
:.fate per. acre .1:icre~sed_ the. average'y1.e!d'l2 bushels per acrel·· :·.. · 
•• ' _,. •• ~ •. : ~-... • ... ~: -~-' ·,..-~~. ~-_ .. -.~~-- : __ •• -~ ~ ~ :~·- t ~- :~ ~--::~~-...~:-_ ... ·.-~.- ••• :...: '· •• '~ :.' ·-_· -~-- ·.~ .... - ~ .. -~-~~-. - ~- - • 

: i7ashinetori·Ext?erir.tent StAtion·.: .. Re"sults 'fo~. a ,2?,;..year ·perloo ~ ~ 19."~-: 
' 1943, an .Sho\m.-1n tabla ,12-:tor ~theat grom1 every -~ar.}rith VAriOUS 
. tertillzel" and residue· appllcatibns.f~· on tf)e_· .·C9lleBtJ l:-~ruin ·.at Pullnvm, 
: nvashington•:· }Vith t~& 1strm'l r~~oved;".the_·average !S.eld·: was. '1?~ ?'bu •. 
· p.ar acre; with 2700·lbs. of straw· returrte~ to ·the .-soil, the average, 
·_·yield t.,as 19.0 bushels; \l'ith the straw retil.rned."and 286 lbs:·per. '~ 
'· acr(3 or anmoniUni sul!~te applied. tha average. r!,elcl was . .3l;l· bu ... · per 
. -~~~e ... ·:.-:.-:-._.·.·_':-.---~··.:.· __ <;·:·:'.-:.-:.-·_;.·_.,:··<·.~>; ... :.·_---.~~ ... ·. 
· Idaho Experiment· Station.·, .At the Idaho Statio.Q at lto~corr, winter 
·.wheat e~r7 year :~or a 6_,.ear' period averaged 26.~ .. bu. per:.Jt~z:o .<·-.·. 

\1hen ~nitial tillage 11as d0;ne vritJ; a lllOldp_o~rd p'lPw:···and \~e straw·· 
, : utilized l 30 •. 5 wh~n ·moldboard plowed with· straw burned;: e.nd 2) • 5 · 
._When· one-wq disked anrl the· stran ."utillzed (table 19) •.. ·, ·. · ~ · · 
~ "' ' • . ~..... ... _..-; '~- ' ~ 1-' ... ' ~ ... l /. ~ •.• -. : • • ', .. .' • ' ·~~ ': •. • • • : : ,~ : ·, ,. ~.. .. '~ - .... ~..., .. ~ .. ~ .. :.-~~ .;..,. •• 

·\, · . · . .- WHEATALTERUATiml'lliTlfFAU.0\1 .... 
• ' • '~ ' o • ' 0 •! • '' ' ·~ .; • ; • ' • ·, •. •• o o ~: I ; "J· ,: :. '~':, o 'H<. ~~, ' ; p , ;•r :• 

., l.fost 0~ tho-'~ork' in. rec~nt .irears 'at' .the Ste.U~ns inv~stigat~g . 
. '!l.ethoda or. ra1s1ng.vtheat alternating '?ith rallotr 'hti.:S~ centered around 
. ·the utilization ·or. straw • · For erosion control, straw on or near t.he 
, surta.~e has. proved superior to· plowing' it.under or burning it.. In. 
some ot thil higher rainta.ll areas, hb;tever, surface utillzation of 
the_ straw has depress~ ·,-iclds. .The roduced ·T!elds fran heavy 

' . . , . . . 
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straw app"lar to be caused _largely by (1) reduced nitrification and 
(2) inabilit;r with present tilla,t?;e and seeding ir.1plements to pre­
pare a ,proper seed bed for winter wheat and to place all the ,:,ceds 

•\ in JnOiSt SOil, I .' 

Initial tillage me_t.hods, . Yield comparisons from moldboard plowingJ 
one--way disking, and subsurface tillage, are given in, several tables 
under the he!-ldings sh<l'ling results at the .:Pendleton and Sherman 
Branch St!itions in. Oregon &'1d the Tetonia B::.'.mch Station in Idaho. 
Results from plowing under straw compared with removing or burning 
it also are .shown from the Soil Conservation E.x~Jeriment Station and 
the College Farm at Pullman, Washington, and the University Frm. at 
Hoscow J Idaho. 

· Snbsurface. tillage proved satisfactory at Tetonia, Ida..~o., higher 
yields being obtained from that method of initial tillage than fro!a 
moldboard plowing or one-vvay disking ·(table 15). At Pendleton, · 
Oregon, subsurface tillage resulted in significantly loner yields 
tha11 were obtained f.ron moldboard plowing or. one-way disl<ing (table 
:?2). .At Moro~ Oregon, slightly lower average yeilds were obtai.'.ed 

. from subsurface tillage (tables 25 and 39). · 
\ 

Utilization of Straw. On most of the wheat lands of the Pacific 
Northwest, the straw· is needed to protect the land.fr::>m erosion. 
The use of straw residues produced different results at the different 
stations. At stations where the average precipitation was less than 
1~ inches, as represented by Lind, Washington, ancl !!oro, Oregon, no 
yield depressions resulted fro:.1 retu~ning the strAW and plovting rlith 
a.rnoldboard plow. At ~endleton, Oregon, with higher precipitation 
than at Lind or Mora, higher average yeilds were obtained fran land 
where the straw· was burned than from land vd th the stra';-1 use.d and 
plowed with ·a m~ldboard plow. or left-,n.s a m.ulch on the surface., It 
should be noted, however~ that the experimental plots at Pendleton 
are located on fairly level land where the soil losses from erosion 

. haye been light. -~ 

. The nitrogen level of the soil, nhich pla::" an important role in in­
fluencing 9rop ·yields, .. is espeHally importai.t vrhere heavy residues 
are eitheJ;Ji· plow·ed uridei\ or used as a surface mulch.·· In areas where 
yield i;lepressions occur· from the utilization of heavy str.av, they 
c&J. be corrected by the application of nitrogenous fertilizers) either 
at 'plov.ring time or seeding .time, as 'is indicated b:r the datil in table 
28 •. Depressed yields from the ~fe of strmv also are much less likely 
to occur when legumes have been 1j;rmm in a rotation to help maintain 
a satisfactory soil nitrogen levelo 

At Ho::.cow, Idlilio, on land wi tll a high fertility level, higher yields 
of ··wheat· afta;r fallow were obtained Hhere all the straw (-:bout 4 tons 
per E.<. r~) was utilized and· initial tillage ua~ done with 'a moldboard 
plbw or one:4•ray .d~sk ( tab:).e 19) o · 



' .· .-. ,.• . . . ' • .. ,·.. . . - ..• ~ . • . . :; ·~· .. "'-.,. ·. i - '. ~ .•.• 

_ 1-'ert!llzers •·. The-·. application or b~~ :~ure o_r o-t. r:itrogenous . 
. COl'llllercial fertilizers did not increase·. Average wheat 1J.Clds. at · 
·1J.nd ~ l7t~sh.ington, ·or at 11oro~ Ore gone·. ~t Pendleton I ONion, _the ·. . 
·application o! barn,t!lrd manure~· ar.unonill!i ~ultat.e: ~~ ~calciunt nitrate, 
Md pes :straw, signi!icantl¥7 increased l'lh~~t. yi~lds (tables 28 and · ' 

. .35-.A.Ild.·tigure 9) •. ·At.Pul.lmM;·Uashington,: ~ l:md with a. higher .. · 
. nitrogen level· than thati l!lt. PendletQll.• ·the:appllcation ot nitrogt:nou.:: 
fort1Uzers had very. Uttle 'effect. On' the: 71C1d~, 4! \Vh~Jil~ gro\m .. . . 
after- f'all~T. '; ( tnble·' U)e. ·: ... ~·~· ,_' ·.·: :: ';~· ~; ~ ::: ·::."' ~-.. __ ·~ ,• :; ~ . ~ r: :· . . . 

: ~- • • l '. ~, ... ;.· ~ ':·' ·,•}' ' •••• ~. ; ___ .. <l··~ ·:_.: •••• -~~.,:'. ·.,·:· ~: ·;._ ,;.. ... · ....... ',. ~ ~-"" -·'tl·.,.· ' .. · .. ·. ! •. ~ 

t~itrogen '1'Jld ·erg-mie aa.tter ildnten1mee.\ 'At }'endleton~Qrugon) t.he 
nitroge~ · level. or t~e . surface. r_oot of. mil' l'i~::J tnaintained ~en b!lrn-. 
-1~:d mimu~.or pea stratt_vrere-~¥plled.to·:the _land, but,rrha~:uheat. 
, straw nas returned to. the· soil, n!th· or w1thout,n1trogenou$ .cocr,1~~ 
· Ci!\1 tert,illzer1J- or' wheZi_th~ strg W'l$ ,~Urnedl~the total nitrog~n 
contcn·t 1VI\S slightli.·lower 1."\, .. l94l;_thM·in 1931•:-_ ... {t~le -'9 ru'ld ·. 
tigure. 9). · At LiJld,_ UllShiilgton/viher~ :the: hitr9ge.'i_ le\rel of the _ . 

. soil is 'r.ru.ch-lower 'th!'l.'l.nt. Pendleton; Ore ,.!On, deterridn~tti.ons made ... 
1n.l92:2 and,in .. l940 in4icated' that· the, total ·n1~rogen .content. ot the· 
soil was rvdntained i!l.the~.B\lrt'ace,.six 'inches. r1hen 3200 l.bs.:,O!. · < .• 

. ' str'U·( per 'acre' \lere. returnee! and .:mien 3~ s 't~ns· Qf !uanure' per ac_re~: · .. ' 
1W~re l!pplled b1enn1Ul.r.- . fQr 9ther tre-atments,; includin'-. the· .•.. ~ ·' 

· nppllcat~on·ot_n1trogenaus :cme~i~l:'ertiUzersl·~ne .nitrogen.·~· 
.. levcl:'Tu lowel" lri 1940 ·thnn Jn .1922.: ·: (t:1~t:re-'7A1.~ ·. · ·,. / ·. · < ·.·. ·,.. · 

.·.··'r·:· ',> ~~··.~·'v ,:·:',l"~·t' '"'"- .. ..':, ·~;'~' ·~ .,_-~.~ r' ..... :· •.·~,_,~.',.~ '.; •'' ·:..-. 
· ·· .. CROP ROTATIO"IS. ' . -~ . . . ' ·- .. . :: .- ·> 

. ·:· ~-. ·.· .. " ·-.- .-·: ... -.~ :,_,. ·. ·-:.· .- _::,' ~~.:.--:>_:·_:/;:;··.:< -,::\:: .::' ,.'· ··, ~ ';. 
Soil Conserv~tion Emerloent St:'itio:~ • .-. Yie4l·data !or· an ll..:yenr. 
period. Are, shoun 14 ,.table 2 tor a crop 'X'Otatif)11 or.·. sweet clover·. 
and peas--s\Veet.~ cloverctu::-n9d ·unde~dntei"'VIh~n.t...:..spririg "lheatl 
~>.nd tot'·~~~ siuiilnr: rot'ltiOil !or· :&--6-~ar period w:tthout peas · . . :• _ 
pl1tnted Wi~h. the rl~st..yt;ar :sweet. clover, at. the. So~l. Coilsdrv~tJ.on 
'E.xperir11ent -Stat~~rt. '. '1-f> Pu.llf'l.-mt. \bshingtona :: 'J.'he ·~rowing ot pe~ 
. with .the first :fi::!R.r sweet clove~ result~(in·a: decr~se 1n· the.:· 
yield or second r~ar S\7eet clover end nlsd atlecrcase in the~', 
y~eld or the two \9hea.~ crops tollou~g the green·t':la.nure ·(table 5) •. 
The. decrense in Vlhe3t ,yields; h011ever, was:m.ore thiin 'cOillPensa.ted 
tor .b:t .. the yield· of· pens nith the· first-year sweet clover. The 
_y-ie~d. ot. wh!38:t a.f'ter sweet clover .turned under. is:·-conpa.red ; uith ·. 
the y:t~ld_ o~ tmeat at~r .tall0\1 in figure 1. H The relotiOl .. o.r . · 
winter'whe.~t yields_ to the qunnt1ty. or srrcet \~lover t:urned under is 
shomt fn' figure s.· .· .. :'. ·. - .. ' . '.. . . . ): :. ', ,- . ' 
_·_~;·:. : ... ,.: .·: ~~· ••• ·::-:'· -~- • ........... ~·.~:~ ;_ ..... "1 ... t : ... _· ·.~ .. ·.· 

In·_ table 6 "-N'_rec~)rded a.ver'!ge-'yields -n."ld so:'l loSSC$. tor n 6-year.' 
period tor·tencrop rotl'ltions on the ·Soil Conserv;:~tion·~erincnt 
St~tion- Fr~ the st~1dpoint;ot tot~ production, the grONing of 
winter Hhel\t 1ffid peas l7:tS. the best rotntion. :.A brief discussio.'l 
or these .ten rotations precedes tl'lble' 6.. . .. ' . ·, . . ' 

' • ~ • . • • 4 ·, • • . • • ' • ' • ·•• ' ~. • ,.. :... ' : ' • ... .. • 

~The '1"shi~P.ton Fumerlrlent st·~tion~ : In· t~ble 12 yie.ut. d.qtn .nre . 
shown for a ~4-y~ar ptirlod for· siX ,erop rotJ\ttons. on the Colle go 
F AM ~to Pull.r.l"\.'1.1 ~,shington.- Bccl\'tse of'" the ·length of tL~e these 

• - I ' , , ~ ' ' ' • '' t . 

'·, 
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rot~tions' h~ve .been c~rried 0:1, the follo1•ing 24-year average yields 
should be of _speci11l interest: . 

Rot-'ltion 

Spring vrheat--peas 
Winter wheat--pens 
ranter WheAt--spring l7hcat-peas 
Spring wheat eyery year plus 6 tons 

ri~IDure every 3rd year . 
Hinter wheat--fallow 
Spring wheat every year 

Aver!'!ge D.nnU<il 
productio!1 per 
acre, bushels~,. 

~5.5 
~5.3 
')4.9 

23.0 
21.6 
18.9 

-~~ Avernge yield of all crops divided b~r the number of years. 
in the rotntion. 

In table 12 yield d:'Jta also ftre give:1 for five rotr1tions thAt ~ave 
been in progress for :m 11-year period on the College FP.rn at Pullmnn~ 
Three of thbse rotations i.'1.clude a green :aanure crop. . In tot!ll pro­
duction per .ncre neither of the rotations inc'luding green nanure e­
qualled the rotation of winter wheat and peas.· Probably because of a 

: higher "1itrogcn level of the lc.nd used for these rotA.tions, winter 
wheat After turninP. under sweetclover did not show the upward trend 
in yi·-~_d thP,t occurred l'Then winter vrheat 'IJ/as grovm after sweetclover 
turned und.;r on the Soil Conservation Experiment Station. COI\'1< ,·e 
the uintcr wheat yields after fallow and after sweetclover turned· 
under as s~o1-m in figures 1 and 7. 

The Idaho Experiment Station~ Yiuld d!'lt,, nrc shovrn _ 1 table 20 for 
six rotntions on the TJnive:r-sity F~r'l. ~.t ifoscou, Idaho. One of these 
rott'ltions included pe~s for green mm1ure .md ~other S\1eetclover for 
gret,:n i!l.<lllU:':'C • ~lei thur· of the . rot~tinns Hi th ereen l'l?nUre e~ualled the 

'rot1.t:\.on of wintQr vrheAt And peAs in totnl :'lV·'ra.ze production per A.Crt;. 
Winter rlhP-~t nft·~r f,qllovr in these rotations nvcraged 60 bu. p•;r acre, 
but vdnter nhe:t nnd peas grown alternately avcr.~god 53.'~ bu .• of whr:,1t 
and ~?.4 bu. of peas per acre. · · 

. '· 
Int:::rcsting results ;:~rc shown ln table ?1 fror:t an expcrinent conducted 
on ::~ south sl"p~of a cla~r outcrop nrea on -the Unive:·sity .F0r~.1 nt 
~Ioscow, Id:1.ho. ~·lht:;-e nlfalfa ~!1d gr::ss h"'ld br...:en p""ronn for four Y'-ars 
""nd the lnnd nftervv:1rds plqnted to sprin~ T;he:;t for t'iiO yuA.rs, the 
average yielns He:::-e !"lor~ th.m bvice those . · '1.ined fro"1 1:--nd in con­
tinuous spring vrh;..;at. The yield, ~f spring v;;-e l'lt followinr: Crested 
wheatgn1ss was about 22% more thM the yield obt!l.inud fro."'l growing 
wheat continuously. · · 

The Pendlet<"n_. Orezon, P:.::'fir1!"Jl ~')eririwnt StaH.Q!!• /1t the Br~r.ch Ex­
periment Strttion :-,t Penf.Jeton, 0::-·egonJ the a-.erage yield of· srring 
wheAt after fqllou with all strqw plowed U.t).der for a 12-year period 
WAS 43.4 bu. per acre, and the avernge yield of uinter v~he.'3t ?.fter 
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-·-:riit<>W .r~r- the' s~e' ~~~od ~~ -4) .• 6.lr4l~···p~~ ~ere·. '·t11nter trheat '. ' 
· After.~ !:U.lott. ~eraged 51.0 bu.··per :-_ere. Sprltlg whe~.t. ru1d 
:-~peas p!"ovcd. $l1ghtiy>t,>etter than winter wheat.. ~Bnci· peas iJj tot~-=:. : 

· · production and both TOtaUons .were ~superior .. t.o growing ll'hc:1t alter · . 
. · tallow.· . FrOlll the· struwpointJOt tiW.Ur-:~ir the. nttroge•t level ot~ . . 
': t~e soil; the wheAt-Pea .rotaUQn.S, \dt.h all residucs.utiUzed; ·neTe. 

· -.superior ~o, growing winter-~eat :al~ern~ting with tall~,_.~' (table . 
··?9;a~-~fi~~~}. ~~-·. :_·.·.:::,_,,._. ··., •::--,·~:·. · .. · · · 
. . - . . . . .. . '-: '"': . ... ~._ .. __ .'·: .... ·-~----~ ... -~ ·~ ; -~~: ........ .:._:~· .... _,~··· . ... ' . . ':' ~ . . 

· J.nn~t· tll'ld -average yields Ar~ ·Siemn in tablea:,lo to 341 inclusive, · 
... ·ror· ~nt.er'whe~t~ grown/ atter t4Uow ·preced~ :btB.l!'alt'a _and b7 .,_ ·. 
~- sweetclo\'er, ·at :Pendleton. ·.ore gem•~· , The yiel4 of' the· first. tlheA.t '.. : _ 
. cr(,p grown af'ter l'~U011:·on. land that. htd growtl altillll lfaS less . · . 

thrut traa.1Md ozi which-·no .legU.ne·hnd_been·grc>f,n·l· ~caust! of.'. high,.-. 
nitrates· Mel insufficient rnobturu.:c' Increases in :y1ol4s .~1ere ob-. 

. tained tor- the 8ec6nd, ih1id~ .rolirtlil Rnd fifth \~eat_ crops on the · · . 
Altaltii, lrmd., . ~h'l~!decre8sed Yields .would not be,..obtained for th~ ·· · . 

c f.'irst crop:.tollOl'ling al!altfi.U'-<mo!sturG cOndit.ion• llere mOre·.·· · ',· ··. 
· .. :· .f'avorabl.O, is. indiC::tted .fror'l the: d~ta ili: t~.l~· JJ.·, · iut.~ sllghtl,y ·· -..: · 
' higher precipit,ntion At ~endleton, .tor: t.he .re~r~ :19.39 _to- 1942, in-.· · 
·~:chsive, higher yielda·were. obt-ained-fore the tlrst ·crop·on land . 

~~ thllt·h~d g~own _al.f'alta _tha."l.·t~ 1~: on rrhich no~ aJ..talta-h~ been ,• 

.~. ;' ~~.;~: :-</) ~-·-.=~·.:: < ,··· _..-~::; ~<·:,~·-~_<: :;; }:.:,:· <_-'·-;· > :-~ . ;: ·: ..... ~ ~-~-;/, ~( -: _':_~~.-· .·. <· -:. j 

,_-1'he Shcrm~l'\ Branch Experiment Stlltton ~t 1!orn/ Oregone ',In·t~le ·: 
·. ·41 'res,.ll.ttl. are:· ¢'10l7n tor siX· 5•TC8r. periods tor seve~~ crop · · _,. 
· :· .. · rotations·--at· the Sherm:m J3+t)ncn ·!lqlerir.!lCnt.: Station,; llt lloro~ Oregon. 
~·In. average· :r!eld ot poUnd~: of grldz\ pex-. acre per. year, sp~...ng wheat 

·· . 1\fld;peas proved to bo, the .best. :rotation11 • Five; other rotations also 
:·· e:coe~~~ in: total-avcr~ge ,Product~on ·the y~eld_ obt.airied _trcn winter 
. wheat' grown a.ft.er:,.tRllou.:, In ·ev;tluating ·cr~· rotations other: .. ·' 
. racto~s such· as· prod11ction:'eosts would .ncec:J ·to ·bri ··considered as .well 

• 11s' e_roP. ~o.~s~ .. ·. ~--~·.~· ···d~~; ·_.~L ::,:L:·~:·;,~:.":·. ~- >: < ·.·; ~~: :_. ·. ·_,:<.>_:: . ·· .. : i 
. :A discussion ot yield trends ot whe~t #OIVT'f.J-.!ter ·r:-.llow . .tor a 30-. 
~~ar period .. at !foro; Oregonl is givenon p.fl8eS.lOl:to 103; ibclusive,· 
and 1i~ld;dl\ta are-: given·~ table 4') •. . : · · - ··· :· .. ' ... ~ · 

·, 'JJ.• ., •v"Jt, • .... ' ~ ' 
. ';··A>:~ . 
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:-- DlTRODTJCTIOtl -~. · · 
: I ·~ 1 .• •. :_: • .' .,_., •. :·'.: ;_:. ·:· __ :·.-:;--.~ -·' :_7, '. -· ~ ·> .· .' . , .. ,. : · . .-, • -" ,·. : 

_,· In thi,, pP.perl-;re81ilts' aryi sU!lll!}!!i-ized··rrom _experiments conducted b.r 
- Soil Conservation Service ResearchJ the Bure~~ or Plant Industr.r; -· : 
: ·' Soils·;_. and !~ricultural En~eerir.ig; 8nd ~he State ~A,7i~.ilturill' , . 

_' ~er!m~nt_ Station~ _in 9.ashin_gtont- Xdahoj · end Oref:O?,· which sholl' . -
.. th~- ettect or:·certain:tiUage,-. cropping,and· tertiU.~er} practices on_ 
: :'cr6p.7ields ai1d' soil arid :waterO:losses 1n .t~le whe,t·growing_ areas_ ·or . 
: ''<t?~.s~· ~:.~e; ... ~~~~~~~/·:~ \~~-: ~-,_ ·,<; .:~·-__ ;_ ·: -:.-~··_:;<· >·· :: _::::·~ ::; -:· -_.-: · :· . --~ . , , 

Some ·9r. the~ ex:perir.lents~ we~ .c9fldu'cte-.t indepeildcmt.ly' .. b~" the State· . 
·. Stat1ons, imd oth~rs by the State ·stations 'in' cooperation ~th. the.· 

' two 'above .. nE-.med ·agancies. or the v •. s.- Dep_artment ot A;rteulture.: ·. I 

AU- the research cbnducted by th~ .Soil Conse.l"Vation ·ser7ice fi&S in:. 
~ cooi>eration.witn-'the- State'Stations, ~.'.'As. son1e ··-of ~he .. data herein · 
. r,ep(),rted · ha.ve. hot'- been .·publlsl'led; pe1inisSion. t_o, ase; the .data in. · ·. · i 
, publieat:J.O"~- should be: ®tained trom. the_ ·appropril!te state. or .· ·- · · .· 

.-. tedera,l· ageney,. 1Uld in .o.n.1'use~ eredit.shou.ld be_ given-to the agency. 
:_f!irnishing t}l~_date. -.~· ~ ·. :~·:-.-::-,.:_-, :

0
:· :·· .. ,:··:_-: ·.:-: _ _ .'-:· ·~·,'. ·-' 

- ' • • • t ; -" "f -. ' - ' I • - ... ' • ~ ~- ._ 

THE PALOUSE'. SOI~lsJmvATIOO EXPF..RD@_~TIOU ,-:'; 
~-~.~~r:;·_~· · .. : ~-·~ :. ... 4

._ :··: - ... _ ••• : --~-~-~,_ ·:.7.-:~~-: > . ~'I 6 •- ..... :·_, •• 

:~. :·' • ~· : : •. !T·P._t!"'~'!1-!AN/fi/~GTOlC:·: ;- · .. ;_·. :.: -~- ;· ·· 
· .. ·:·. ;·.:::·~-·-·>·· -~_7.~00:: .... ,.:-·:·-·. --:~;·;·; .f··,,_:-._---·.-·;_,_-;,- .. :'• . . · 
In 193). there was' es-tablished. oil:the. Soil _Col: •'irvat.i9n~Z.---:,periment .; 
Station. a~ Pulll:la..11:'a ee:-ies ,o!.plots~ kilown·.as the 11South Control 
Plots". tq stud,r. the· e.fteet Jmder; 1:8.retau;r. controlled _conditions 
·ot- 'di!tere~t- :soil. mana~~nt- praetic'fl!s 'on-'Nnoft 'acid<eoil' losses 
and; crop'·.Yisld. ·:_Results are_~a\·ai~able'tran _titteen plot.s-.On- '• . 
PalOuse eilt...loa:n _soil- w~th a:3o:( _slope.~ rra~er- and _:sail losses . 
wer, ]l1.easured. in cat;,e~ent · bllS~s,·: each_J,lot beihg encl~sed with . 
a· shee~ oetal bbrder.· Fro.'1 the -10-:rear s-lllllll&ry report;· ('J.s.n.A. 
Teehr~ic.u Bl.llletin No •. 860) tabte.l Wall-taken,-, Jlhic~· Shous the · 
et,feet or plant .,cover- on -runorr· a.~ soil-leases on. several or t.'les~ 
plot:J tor,. the lQ-year p~eod, 1933·1942.·.' ':':lob~ : l also. ~~ows, the 
annua;t-- and average precipitation tor the' lC>-:year ,period •. '.·. '. ' 

I : ......... ~ ' .... :·. • ' . \ •, '- ~ ': • ·, •' . ~ •., •' • • •'.. ~ ', ·:. -'. • . '. -~ ~ '·' '•; •• ' • ''.• ~ i ', : : • ! ~ - ' ·, ' ' ' 

_I_t. ~~~ll:_.fle'.noted· i'rcw this. ~able .. ti.:.~;-·tha·average; soil.losses_dur­
ing thi~t :perlod wore;·not.h~gh~ ,except.·.tor t~a· bare, untilled plot.-· 
Dbsorvation3 ,indicat~, that~ they do not represent J~he ·actual soil· 
losses th~tt._ have occurred on tbe ·llr .. "tter soil' t.vpes west and south­
west_ ot Pullmani tth~r~ soil .losses .frOOl ·erosipn h.air.e beun particu­
larl.y:hoa:vy in recent· years. on fRllow land. not protected· by._~traw 
residues. :It.. ltil; be ·no·ted_ t~ table.land tigure.2-that severe 
erosion o:cu:t·rec1 on the Station plots in onl3 two~ crop ,re11rs, 
1~31-32 _end. 1933.;.,;..:_ :. -:-. ' ·, · -~- ··: · . ' : '.' ·. · '· ; 

~ • • ' ; I 

4 •• \. ' 

." -· ,.l' . 
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. Table l ..:..Er.rect of: plant cover· on erosion losses, South. Control Plots 
' 't ., J '\ ~:. ~ ~ .. :" ~-" .'· .• ~-~ ··~.. • ' ;. ' • j' .... 

. . -:. ':• .\ '.· ' . '· • .. ···; .... 
' f' ._. ·.. : 

. Plo-t No.··· :. · '· . -6· ... :.) ~- i ,'?·>. 7 
' . 

( ... 

I . : • • 9-12 
I , I 

l . 9-12 
~. ~ 

if.~-·: 

• • '.,_I 

· ·:· __ : .. ·.: :s·. ,wheat·· I· w.· wheat I. \V •. wheat I W~ •wheat : S,wheat : W. wheat ; Fir3t : ~ 
· ·· · : · .··stubble- : ·.stubb1;·; ·,, ·after. · :. r st}lbble:- stubble ·:·after· svi': .- year · ·: , .. · ' ' : · 

. :fertilized =-·'< ai'ter. . : fallovi : . after 1 '' 81'ter . : .· clover. ::' swe3tS ·, ·. Bar·~·,·; l 
: Grass- < .t · · ·,· · ·' : fallow · '. l · . : clover · c \/..:. wheat lturned\w!er clover mntilled 

1932"":"33 . . ' l.Jo9 
1933..;.34 . :_ {).002 
1934-35 '" 0.025' I 

1935-36.. 0~208 ' 
1936-37' • -' 0.176' 
1937-38 0~009 · 
1938-39.. 0~149. 
1939..;.40 . . 0.021'' 
194~1 0.001· 
·1941-42 · o. ooo.· 

A~erage , . 0 .. 190. . 
\ 

:: 0~26S 
·Of' 

:.• 
,' t I 

',.J • • :. ~ ; ' 

...... • ... <.(; ·· .. -~ :,.· .. '\ •. '.. : .•. 

... :Water. Loss .in Surface Inches 
. ' ~· ,_;" . ~ ·. ·' < ' \ . / .. · ' . ~ ' ... 

"' 

~ -~· ' .. . ') .. ,. ' ·:. ., :; . 

, .. , . • , • I, ' ,f . . • j ' . \ .... ,·' .. ~, . . . , , ·~. ; . . , J _ • • , ., • :·. , 

* The data are 'bE.sed ·on 12-mont~. periods begiMin~·· .. raJ.Y: 1 -~d ,endi,ng J'Wle. ~o. . · ; . · .. _, , ' · 
. J ·.:·.'I J '; •·. '·' :"·-~· • ··.' •· ... • •. : ... ·- ,. ,.:,' · ..... ·; ·• •• ; . ·.~ ·, .·.: •• ~·_, ;.·'_~ •• • •• ,. .... •.. ,, . •: '\. 

..· 

Precipitationa.:··l932-33, · 21.54; 1933-34,: ~7.04;",1934:...35·, 18.57; -l935-36i _19.02; .1936-37, ··20.12;: ~' · J . • • · 

(:Llchas). ; 1937-38, 18.56; 1938-39, 15.3e;.l939-40, 16'i3Sf 1940.:41,. ~6.59; 1941-4~. _1.(.5$• . Ave. 19.76 
• . ! • ; • • • . , • ' ~ : . • :I .. . ~- I. ! . - t. ;.. . .. l . . I • ., • ' .•\ I . • '' 



~b~-1: Contin~e~ ~~feet . ~t\ ~'t co~r on ~=·~Oni:o~se~ )~t c~6~i(~:~ < :_,._ ••. :. , _' : ~ i.. . ;· • ,: • •. '_: •. •;' . ·; . . . . 
. 6 : ' ·.• ' _; --~- ·. . . ., . . ; . . . . . J ' • , • - • - ' • • • ••• ' 

Plo~ No~· : . · · _. .• ·:· ~ 7 ·: ·: .. :s · •. -~ -.-3~8 •: :: __ .-. ~~3_,8 _ ... _,:'-' :-:~iJ-~2 · .. :. :., · -~. · 9.:.12. :-:,: "':· <$··:12 .. :~)--~-~ -9-;u(-:: .. ~i3~· · _: ~·- :, 

· · · - :. · · ~_-__ :-~ s.:wheat ~ >·: .w;~lieat. ·: ~v)wheat_.,;:w~~.wh.e'at:,: s.'wheat-· ~-.w~·~wlie~i'~<:_~ir·s~ ·:: ': .. _.> ;·~:._· 
' l - ... :_ ·_ .. stub~le : ·: ' . stubble '. : . ; after·~~ -•. : stubble : i· . 'stubble,·"· (~af'te'r .sw. -.. ·:~ year.:·: : . . . ... ' 
·:: · :~ ;fertilized~ : :. att~r- :- ·: _:: ~tallow -··: -~ <atter-:..,-t ~ after · i . clover'- . : .street.;_··:· Bare.·- i .• _ 

'Year* . ;-: ; -Grass,')_~- . ., . : . _'ta..tlow"' .. : ; -~ · · :- .-- f · .. clover:-.- :: W, wheat: ~!~turned: under: cloyer :untilled> 
. ' ·- . . . : ' . . .! . . ~ 

.. 
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YIELDS AND SOIL LOSSES FR01A SOUTH CO!-JTROL PLO'IS -- ---. . 
Because .data on runoff. and soil losses; in the Pacitic northwest 
are meager, it will be of interes~ to s.tudy- the yield and erosion 
results from each of the plots of this ·seri.es. . . . 

Table~ shows the average' yields and soil losses from·each Of the 
15 plots in the South Control Series for the·l2-year period, 1932 
to 1943,. inc.lu.si ve. . The. total. soil losses varied. from a total of 

· 274•4 tons per acre from thebare, uncultivated plot (No, 13) to 
·less than 2 tons on plots 1 and 2. Plot 1 was a halr-length plot, 
and lost 1.7 tons. Plot 2 was .a ¢ouble-iength ·plot arid lost 2 
tons of soil per acre. 

Seven of. th.b. South. Control plots (Nos. 1, 2, 3,' 5, 8, 14 an(j. 15) 
were cropped to winter wheat alternating-with fallQw. . Both the 
yields and soil losses from these ·plots were .extr.emely variable. 
The highest_ average yield, 43·7 bu., was-obtained from plot 3, 
with a,tot~l·soil loss of 3.2 tons for the 12-yeaT period.· The 
lowest· y~eld, ~x?l~fdin~ ~h~ ~esurfaced plots,· was 29.S bu., from 
plot 8, yvhich had a total soil loss of 80~8 tons .for·the 12-year 
period~ Plot 5 also had a high soil loss, 57.i tons, and its 
average yield was 31.6 bushels per acre. 

-Plots 14 and 15 were desurfaced plots, Plot 14 had about 10 inches 
of topso~l r~m?v~d.a~d p~ot 15_had the surface soil removed and 
replaced with· subsoil. Plot 14 had its highest soil loss, 10.9 
tons per ac~e, in 1932. Soil losses on both thes~ plots were not 
as high as was expected. The soil losses on plot: 15 were especially 
low considering the fact that the surface soil had been replaced 
by a clay subsoil. Both plots 14 and 15 were cropped in the same 
years as plots 1, 2 and 3· The average yield·from plots 14 and 15 
was less than half·that obtained from plots 1, 2 and 3· 

Plot 4 was cropped to a rotation of sweetcl.over. for green manure, 
followed by two wheat crops. Only one plot vm.s used, hence the 
average yields are not comparable with the average yields from 
the other plots in the south Cont~ol series, except plot 9· 

Plots 9,.16,1i a:r{d.'i2.also v~e;e cropped to a rotation with sweet­
clover for, green manure followed by two vh eat crops, vd th peas 

' I ' 

grown with the first year clover. ' 
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Effect .Q!, ~·of topsoil on yields. Were th'e low yields obtained 
from plots 5 anc 8 after fallow due to t:: ... high soil loss~s which 
occurred on. these pld$ in 1932 and in 1934.' A direct yield cor:l­
parison of wheat gro:;n after fallow for land with h5.gh and with low 

·. soil ·losses on these -plrJts cannot be made bedause yields wert) not 
obtained in .the same years •. The ;>~ots with hi~ soil ·loss were . 

·cropped in the even-numbered years, and those with lmv soil loss in 
the odd-numbered yeai's. A ·~omparison can be made, however, between 

. the yields after f allQ\V and after' 'sweet clover tum()d under for the 
sane years. Thi~ comparison is made iri' table 3 and in figure 1. 
Fieure 2 shows''the annual soil losses from th~ plots 'vhich grew 
wheat ii.temating with· fallow and those devoted to ·the rotation 
with sweetclove:r as green manure./ · · · · 

In the odd-nur:tbered ~ears,' the average yield. of the wheat after 
sweetclover turned under e~ceeded the average yield of the wheat 
after fallow only 1.3 bu. ·per acre. In .the. even-nur.1bered years, 
vrhen the 1\lheat after fallow was grown on plots with hlgh soil losses, 
the rtheat after sweetclover. outyielded the wheat!'aftt;r fallon 21.2 
bushels per ~ere. Thia C-:mJparison is· _Shown in tigurc 3. 

.. ~ • • • 4.' 

It will be noted fron table J.that the. aver~~'yield of wint~r wheat 
·.after sweet clover turned under was higher ih the even-numbered years 
than in the end-numbered years, or the reverse of what was true for 
the vrheat grO\·m after fallorr. ').'Ids would indicate that .the low 
yields after fallow in the even-numbered y·ears were not due to ac!­
verse cli!Tlatic conditions •. The hij'l.or average yields after sweet- · 
clover turned under in the even..-numbered years VIas· no doubt because 

. or the greater quantity of ·sweetclover turned under in those years. 
(S.:.~ figure 5'for the relation of wheat.yields:to quantity of· sweet­
clover turned under.) In· the varietal tr!'lls· on the C.ul..~.e.:;e Farm · · 
at. ~.Illman,. the averag\3 yield> of l\{m.ar :vmeat, the variety used on' 
the South Co.-1trol !Jlots, \7ere nearly identical. for the odd- and 
even-numbered years during the 10-year period, 1933-1942 •. Yield 
data for wheat grown after fall0\1 on the College Furm art3 shown 
in figure·s 6 and 7. . · 

. - ., 
._ .... 
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Figure r -Yields of .. winter wheat e.ftersweetclover turned under i~ 
a rotation of peas nith svreefclover-~sweetclover turned 
under-rlinter wh~at--spring wheat, and after f allovr in a 
rotation of ninter wheat--fallow' for the years 1933 to 
1942, inclusive, at th~- Soil .Consen·:ltion Experiment 
Station at PulL~an, Washington. · 
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Figure 2 --Boil losses on fallow l:<t.'1d and on land with sueetclovcr 
· plowed under in the years 1932 to 1942, inclusive, nt 

tha soil Conservation Expclriment Station at PulL~~n, 
· Washington~ 
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.'<f1~a 3" ~-:-Yfelda_·or-~nter:whea~ -~rem_pl~t_s wi,_th high s~i~ loa_s.~and_ 
. ·· · · .. ·· ·. · · : ~..-. t'rom plotS. "With 11 tt1e:.. soU. loss. compared, wit)i: t1elds. ot .,' . ·_ .. : -~ >, ... , ;: .;', -~wlhte~; wheat .after· sweet :clc)ver: tUrned''tinder;· al'ea' 1'1elds. :_, 
~ . · ·~ ~ · ··· ;: .. -.,:· -~- ot- winter wbeat·~ aft~ :t'alloit_,., i'rom'desUl" ... "iced soil ·com:Parecl., ' 
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· · !n· ~n ··'attempt. -~to deterrt~e wheth~r. va~iati'ous· in +.he al'loUnt ·and· dis ... 
. tributicm: ofprecip;i.tatloii' were;"' responsible for the rride differences 
')n yiel~. be~i·leeri' t.he. od,d and·, even" numb~:·-·d ;ve_ars,: " table- 4. was 'pre.:. 

·. pared,' which·~ecords_ t~e yi.eld~ .or. wl*eat_ai'v:;r fallow and a!ter sweej 
... clover··turned under on several= of the. South Control plots; to<>ether · 
::'With 'precipitation· d~t'a an<;l. total. s6ill.osses. · .. · '.. · ' · · · · . '~. , 

. .-... --. __ ... , ; __ ... ' _ ........ _ . :_ ·:.·.:_;~- .... ~~-' ·.:.~:· .. ~·-·'·_.:: __ ~- .. ·_ ..... ---~---- .· .. \ .. ~_-· ., -_ . 1 

'l'he pr~e_cipit~tion' by· crop ,years _fndi'ca.t'es. that,the soil in the spr£nl 
· ¢f. ~he crop year'afte:r a; season .·o:r :fa'1low was_prob'ably filled Vlith · 
: :wat'er to its f!loisture holding capacity: in'all_..:~years •. The.' lowest pre· 

cipitation for any two. consecutive years was 3.,4 .. 4.3 inches iri 19.35 .. 
and 1936. · . ,· · ~- ·~ ·, · ,-, .1 .-·· •• · • -.· .:- •. 

- l • • ., .... • . ~ ·~· • • ' '. _; - ·... • ' • I' .... • •• \ \/ :: - ~-. '. . ' " • ' ~-

Th~ precipitatlo,i' for April~ ·Hay,. ~and' J'\me; :the· ~aou.nt· ·and ~Ustrtbu .... 
: tion .:>f which .rnay:.have influenced ~·wheat.. yJ,.eld$,_ averaged 4•l.f irches' 
. !or the 11-year ·period,·. ranging .i'ronl :a..lolv of ·1• 22. inches in ·1939 , :· 
to a high of -10. ?J .inche~ ·in. 19414 , .. : J:n: th(;hl;at'ter;-~rear· t-here 'v-ras . . 
much mo:r~ moisture in the. soil than .the. crop -us~dliiwhile ·the yields 

..for 1939, both.after ·fallo~i and' afte:r pweetclover,.>i~'}icate that· 
.rthe wheat probably .sti.fi'ered'.fp~ ~ack o:t _moi~tur~e~·: · .. ~· .. ' ' ': 

- : -· '. ·. • _. ~ •• •· ,· I- :· ·. ~ - • I 

The precipitation for' th~ months of Uovem.ber'to·1rarch1 inclusive, ; 
· i~ given in ta~::!.e 4 becau.se exc'essive. precipit.ati_on durlng thes_e , . 
·.·months might cause 'leaching. or nitrates •.and .:tl:ius adversely ·effect"' • 
··.yields. For this 5-month ·period :the ave:rage precipitatic:m was · ~· 
'lJ~17 inches~ -the lm·~est ·peing 10.37. in 1941-194:?. a."ld 'the 'highes._t · 
··r6.51-'inches 1931-32 •.. · .. . . . \ ·. t • .. .::~ · ,·: ;· .. ; .. · · . · •.. 

·'£~~tt1~y of. th~ p;e·c~pitati~ri·.da~~ doe.s. n~t.: ;eve,al~a~ good. ~~~son .. 
. ~for the ,low yields obtained after' faJ,low in: the ev-:m-11,Uiilbered 'yea~s •. 
:The yield reduction.s,~•,'however• ·'seem entirely .too high to .attribute -
:tQ~ a ~oss of a·li,ttle.More.than one•half·.:':~h. ortopsoil', There ... 
'niovaJ.' of about ten inches 0!' topsoil from tht; de~u.rfaced. plots {see, I 

table· ?.} result~d in' a. 56% .-:reduction i.n .. yield .as conparEfd 'Vtith: the · 
yield of plot 1. · .· The ·.South Control ·plots .•are located on. class .~hrec . 
~land_. low ,in. total: nitrogen, a.."l.d'wJ.th only .6 .to 8 inches of tc~soil. 
··A~ removal :or small ar.nounts. of nit;ogen:witb. the eroded topsoil,'_ · 

therefore, might resuJ,t .in much, greater yield ·reductions than' would 
,occur from. a .de~per soil-with a· higher, nitrogen lev~l. . · . · · ~ 

,; ' , I, . • ·· , • -. · • 

... ' •. 

: AnQther factor 1ihich poE$s~bly might have been re'sponsibie for. lou~i-
yields in sorne or the even-number,~~ years was excessive precipita- ' 

~ tion d>1rin:r the.'ninter and_ ~arly ~"/?ring months of the croo year, . : 
-which ~night have. cause~ more leaching.of nitrat~s in tallow lAnd 
· than in land(wi th a crop of svteetcl6ver- turned under. · ~lo nitrate 
data are avail~ble,. however,· to .Pr.ove :that this· occurred. 

~. __ · ·.·~ ,:.· .~:.' . ,·.~ ~-:·.·~;"· ' .. · __ :' .·.·· .... ', .· .. :· ·. . ' 

· Figur~r J shol"rs a compar1so.1. .Q,f yields obtained· in th.· even ... and odd-. 
numbe.red years· fran wheat· af_tE:;r 'fallow- and after swe~tclover turned 
under;. also a 'e,9mparison .Or yields from. the two~ esurfaced plots 

. and. from. plots with little. soil loss cropped in. the same years. 
,. ··- . 
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. Figure ~4 shows .the-,l"Unof'f ahd s~ii loss,; b?' /..~CU"-pe.tfods,·.tor 
:; ,land gl"at#ing Wheat" alte~ating.,with tallow. am:fo:r ].and,- seeded .. ' 
. , to winter tlh~!at ·.~ter tilrning, ~er sweetclover:for. green_~· 
·.As ecnpared .with growing vtheat:~er ,tallCWI, there_·:w3.S _an· in~'-< 
.~· ~ca~ion _that· so1l.·e~sion .bee~. prq~ressiveli less -ill t:,~ . · >: ~ 
.. ro~tion with 'sweetclover upozi eCI:lpleU()!l ·or: several .. eyeles ot.,, <-' 

.-;~e· .. ~~~~tsn;>;~.:.:.·.:. ::l~·-. _.:.~\-~:<_·:~/~~~-? ,.-:·· ~-~·: .. :·: :·--::~:·~~J ·--~~--~-~--;~-~~~ 
· · Fi~re,s·· shoWs the .Jields,;.bt'.aoving 4;..,year.'a":~r&ge~,; :o1'_.f1heat. : . 
; atter · sweetclover .. tu.i'lled_- under,:',tbe · gr~n treigtrt.; at 'sueet.c~ver, : 
w turned ,under. ·.aim. tbe'-11eld- or wheat )ltter-1' allow ... ' The' ~eld _:: . 
::trend 'tor the .tlhea~ after tli~g~sweetclover:.was dec1ded1,1 u~ : 
· · .. ward. am. the· yield;··. was pos1t1 velJ' correlated·· w1 th~ the quantitY'· ~ · · 
~.:or: gre~~ "manure~ tumectun(ter·~~''l'h~ ~,teld ·~:renc:L~as d~ard: tor. 
:, the 'Wheat.· grotl!f atter ·tallow • .'\.~:,.·~:·"'·'.;;-~ /:. · . . : · ·~;.. : ;, ··. ~ · · ,." 
,.. ' •' .. ~~: I•• ~ •, ',< :~,., ·~,1·-:··:~:~ .. ;._· .' ¥ ~·-:.··';-"·,:,.· ~-~~··:~-.~~· ~;-,.:.;~ ~ .. :','~'.,<.:_,,; ~:;.._ ;··,~·: ~· ~~·:_:, ,·. ' ·, 
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1'1gure 5 ~Yieid ~f winter wheat gro~ -~fter ~~er ~r~l.i;~ ,:d ~te~ ."sweetcl.over. for- green manure. 
. . (FrC?m U.S .• D~A. Tech, l3ul. S6b) . . . . 
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Gr~ing" peas· with 'l!Ji~ :ye!:~ 'peetelover,: ·.Plots· ·4 8n4 plots :9 to . : 
121 : ~cluaive,..were 4evoted to a rctation 'Of sweetelov~~ f~r green · 
'manure· f9llowed bY two :wheat. ~rops •.. ·On plots"'9-121 peas were.. · · 
··groWri ::with~~~ tirs.t 7e2i.z._·ew~etclover and on plo~ 4 ewe~~cl.ov~r: waa 
,gr'!JWll alone•.~- In the -rotation without:· the 'pea.s,·:·onl.J: one .plo~_,ra.s .. 
· Used;Md _f,he 'result&t• therefore,; ea.nnot; be .compared with the· _simi~ 
. r9~ation ·on.-P,lot• ~9~~-Bxc:ept. tor_:~~ot t.h~:.._bvelVG. ;years.-: ... ~:· .• : . -. _ 

: ··:.·~~~: ~~~·;_. ,' f ~'· :·.: : ~;: ·.<.~ .i •J ~. : >:.-:/·.~ ·: .. :'· ... ;~,.~•:. 1 ;:·::-~·· --·~, ~-~--~-~'>' ~:.,·~~-•.: ~~ ,' '.·:>f :,·:··~: :: .·, ;~.':. _'; .. : ........ , ., ;i• .. • : ~· ; . 

_PlQt~ 4- an4 ''2 were_· c;-oppecl ~to ~ea~ 1~; the .s~e··yea.rs I_: 19~3 ,_ '19.34~· 
;1937; .'19.3~; 1941 and-1942 •. ,:~nut,vrhe~t.yields ·are .shown-:1zl,_ta.ble 5, . 
. and' also the tonnage· ot :'B'IL'eetclowr· turne4 · ,mc!er the ·year· pre•--- · 
. ee&g the.'oA~,-_when the wtnter·wheat'·vtas· grown.--:;,.:·.- .' .. < '. ·. 
; ·:-~ ..... ·,-. -:~~-:~·-· .. ~ .:~~·:·.t .. ·>~-~p ~-.~ . .d':~···.·~·.~_:_"' •• ;~.·-,·;:..: .... ;·. :,._'···: .. -:.-:':1 ~-- :'-: ·.,.-_'·:·!.:~-:~:: ~--.~:; ·~;.'~· ~··:· ~-_. -
It .-nu:.tie. noted ,.that Jl~gher". Jie~a; ~~.bot!) ,tJintezo:: anc:t. spring wheat , 
~re ·. ob_ta1ned. tMQ; plot · 4 · in' all :7ears ·except ~:., 9l7, :when the .winte~ .·· 
\·meat Tielda :were·: pract~c&llt identical.: ; ·A 'T.aicb. hi,&her. tonnage ;Of: 
·swee~clover. !J&i·produce<J ·Qn· plot·.4,~1nd1cat!ng t_hat the·· peas 8r?wn ._ 
\lith f.he· t1~st·; tea:¥', 8\feetcloycir ·01\. plots_ crl2 r~duced. the yield . . - .. 
nt' swe~~clove~ the aec~ :~v j. wit~-~ .re~l~8nt~'reduct1on in t.he · ... 

. a~.rage 71-e~-:at· ~nt~J;"~and:_.epr1.''1ifwheat~-.<this reduc.~ion·;: of ' .· · 
-~~se, was.more than:-~ensated to3:" b,1'.the·..Tielc1 ot·peas gromt :.­
witb: .the· first::~ei' swe.,tcl.Over•: wtd,cl) JlVeraged .. ~2 bu._,per ·ac;re• 

(~~·-~.~:~~~~-:~~b~-/\::~ ·:<· ;._'·~·:_:· :::.::.>>~~ ~-i>:,~ /:.:: .: ' :~·~ ·f·<'{:::; ,' ·::. ~- ... ' 
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:1~ .. ~- -i:. '.,·· ...... ·.·-: ~~-~.23 ._J 

· . ;T?ple ',5 ,~~~r-e yieids :~; ~inter·arici.' ~prlng t·~eat .a~d qU:antit.v. or· .. · 
·:, . . swee:tclover.turtied .under· on. plot 4·, ·in a rotation of . 

. ··.sweetclovP.r.:-sweetclover t'or green nan~1re.:.-winter wheat--. · 
.,\. . spring wheat~; and fror,t.plcYt 9 in ,a ·similar rotation with 

· p~as. groy~ ,vdtfi the· !i'rst y~ar sweetclover. . · . . . 
. r:· . . ·t-..~,.:__ . . .. - • • • 

•. .... , ' . 

- . ~ . 
# 

., : : 

..-:-Ye~r ·: 

.. .·. ·:. _ . -· ·: sweetclover 
. ., · -·~ , · · --~- :' · . :·-::.:-~···.Acre· Iieid : · "~~rne4 und e~ 

Pl~t. N~~~~ and -Crop· ' :·. >- Bushels' .-: :, . Tons 
.. ~~-' . 

1933. 
1933 

. . · ~ 

Plot 4. Vlinter\meat. · · ·· .· · ··.50· 8 · ·· · 16~4 
Plot. 9 . W~ter·whe~~- :~·: .. :: :·~·:JS:?<-: :_·~ . , __ ·· ~ 1;7 

1934· 
. 1934. 

1937· 
.. , 1937 

· Plot 4 · Sflring wheat.. . >. · .- ·15.6· : :·. · : ·. ~ 
· Plot 9 Spr;i.ng whe.at ·. · :~·: ,-_1?.()_ · \ . 

' .. :\'.'\ ··~:. :~:·'-·' .•.. <:_·;.,._ ... ~-- ~ 

.. Plot 4. Winte~ v•heat .· . , \- · 45.:3:"· .. ·· ·· -.- :: · ... /9·4. 
Plot- .9 Winter vrheat -~ .~- > ~.:· ·45~-7 · ·· .. · · ._,- 1.5 ~ , · 

' '. ·, ,_.. , ~ .. ·/~~ :.,:.~! ..... : ' ·~ .. · ' .• . 
.... . 1938 . 
' 1938. ·-·:..· 1' 

. ~' . -

.. 1941 
: 1941 

-'194? 
. : 194? 

' I 

Plot 4 . spring i·1,tieat: ·_ .. · · ': _:~36.8:>_ .. ·' 
Plot 9 Sp~ng.,~vheat,· .· .. ·,., _22.•9, ,. 

'' . . -~ .. · .. ,.· . 
.I .... 

• • .' '·. , • ? • ,. ~ ' ' ~, \ •• • •• (:·, ·: .'". ··:· ....- , ... \ /_-.. • -', ••• •• , • : _: • ' • • I "" 

· ''Average 3-year_ yield of_ :~Y:lnter ·wheat on piot· 4 - 53.1 bushels 
.· .. ~. · " . " n · ·. It . ·. '' . , ·. u < · . " ·" · '.' ' 9 - 4 7.6 bushels 
·.Average 3-year yield: ;or· spring· \Vheat ·on plot 4 - '24·1· bushels·' 
.•. ·u. u ~~~ .·· n;~·"· n .· '. n_,.:-u n. 9...:...16.6bushcls· , 
Increase in yield of winter wheat in. rotatioll l'li. thout· peas .. 5.5 bu. 

· , ', • ·~· cr . •• , tt spring . ~ ' 11 .. _' . n .. _ 11 · • 11 . -' B.l bu. 
· Average yield of peas with fl.rst year sweetclover - 21.0 bu. (6 yrs.) 

- ... ~ • • . • ' ' . ! ~ . r ' ' • ,. • 



' '24 . . . 
. ; '_ CncP ROTATICffPU>TS . . . . . .. 

.. _ . ·. t •.,.: . f. < • / ••• 1. • ~ • ,::;.. ~ ' ' • • • .. • -

~ "fest o! the· ~uth.:·control plots on the Soil' r.onse".atibn E;q>eri-
-ment· !jtation, ·-there· was ~stablishe~- in- 19J7 a series o!. ten crop 
.:rota\1on ayst~s involv'..n:g 29_r~domzed-plots.on __ a 30%.slope •. · 
·.Yields and .soil· losses are-shovzn in tabla .. 6 •.• 'lhe yieldaindieate 
·:that: the tertillt.Y· -l.e_vel pf' the:· soil ot .. the~e plots is not q~_te_· 
. as btgh·-as that ot the. soil or the ·"~th a:>ntr()l. plo~s." 
.. ';' ., ·. ;t ~--:-> :.· :-~-~-·~;-- ..... ; :.:·~ .. :· .. -::.· . -_ .: _· t -;_ ... ! ._'".., -· _:·- - ~-; ·-.·. ~· :: .. ' ,:• .. ~ · . 

. Five· and. six yf!ars' ·rield data _ancl-!ive ,.ears•,.erosion ·data are·. · 
; ~vallable ·tor: eight~ o~ ·the- rotaUons on· tbe crop rotation plots. 
· T\Y'c1 to five' year.:st_. jrl(!ld data.also ~e available,' for:.: tVIO other . 
rotations (nos.) and-10)1 .which include the growing or alfalfa ; 

· · nnd .or '-sweet clover ·and grass. ; . !lo run-ott or soil.loss l!leasu.re-
. ment~ were ~de. trm the :plOts devoted- to. rQt.ations ·9 end ·lo - . . 

until 1943.- ·. .. · .. · .. , . .- ·' · · .. -· • ~:- . . · .. :.. - ·· · · ·-. · . · ·. . · · 
'. r•··· .... :· ~- .·.-_:,.. :. ~~-> .,:~.·(·~-···"'-·/ ·-._·_~-:.~:.~.--: .. : .... ~~ .. -._.~_.,, .. ~·~.-.~·-· '· .. ·~ ·~: 

Because of the relativel,yJ,ehort. time ~ese ~t.f..t.ions have been ·; · . 
. ~-progres~, ·the .. results~should- be;eon.sidered Uidicative rather -
. than conclusive~. Tlle ·averag~ 'r1e1ds ·.or both Winter wh~at and. ·. · .. 
~.sprin~ \vheat arte.r._f'allo\1' .see~·~ntirol3 .. tocflow.·_ The'average 
. yield or ·yr.Lnt.er ,.,~eat; Afte;o. tallatr.:in· ~tati~n 1 ~as' lovler th~ · .. 
'the av(3ra~o yield·¢ .winter..wheat att,er ~as irt··rotat,ion 3• 
,ThiS was ~ecause· ot a:f'ext:-eme~,, lplf_ ,Yield (19.1 bu~} or rr~nt-er 

~ .r.rheat. after f:alloti in.l940e ·· · ·· - .-·· ~ •-< ' • • 
' ': . : .. •.· .. · ... ·.· ... ·.· .. '- .. · ... ,, .:, ... ;: . '•, . - : .. · ·-:---' ... . ~ ,:· ·, . . . . .. . - . ·. . . . . . 
or the eight:·rot.ations for l'll'lich mil .. loss~ data are available_. -
thO . ..,heat-tallcm:rotations had the greates~-~ soil loues.· ;· · ·_ .· 

• GrCming-l7heat alternating uith fl'~ow resul~d .in. considerabl,y ... 
P,re~tter soil losses than. gro\dng l~;:t)at. and peas. altemateJ..y~ ~- . 
Tho two rotations niUf Wheat an¢ )tu~1..:_.~ sweetclowr· t1trned under · 
tor-grcen_-manuro .. bad .the .least ;soil, losses !or the· ~-year· period • 

.. 7he ·yield ot. winter wheat arter turning· under the annual sweet.- · 
. clover averaged ~.5 bue per O.Cre l'lOre thari the~ yield o! Vdntett -
'r-lbeat alter' fallovr.- ·· · . · . > ·. , . . ' .. : ._,. · ... .. . .. · .. ~ . . ' ' . . ~ 

' ... • \' r ' 
.·~.·:. .. '" ~ ' •. .·:· :_:~. l .•. ~ ... ~·- •... 
Rotation 3, 'vint~r t~ooat-peiHs,:was the·"outstanding rotation. 

r tor total proouctton per acre.·. This rotation produced ·an _avcraee' 
total annual yield per ac-re -ot .='6.2 bu. (16.0 bu. -or l'fintcr Tlheat 
.aad l:J.2 bu. or.peas)··:as·'c0/'1\?ar~d with'2l.9 bu. (ll~·? pu •. or .. 
Viheat and 10.7 .bl •. Of peas) f~ the spring T.1'\eat..:..pea' I'Otatfone 

. :~ither wint_t.:r whellt. and pea:s .. or. sp:-ing wheat and peaf;l ~lst' proved 
to b~ good rotatio.ns on. the College Fan- at PUll."lml; ~r.ashington~ 

· at·aos~OI?,.ldaho~ a~d at·P~ndleton arid~doro:in Oreeon·(see tables 
12, 20, :>9 'and 41) •. The rotation or .. -.dnter wheat and peas,. a_· 
c~on one in the.Palouse area; is.not conside~~d a ver.y satis- · 
.tactor1 _one tor long contin':le_d use b.ecause- of di!'ficulty-,in con-· 
:trolling weeds~ Where the pea straw has b~en. burned -or nhere the 
soil ht1s b.;:en: too tine~~ F.llvcrizod 1n seedbed preparation, con­
sidorl't.blo e_rosion .also 111a,y .. occur. on ·pea; la."ld soedcd: to rlnt~r 

·whoa to · Another obJection· t.o. the wl..ntor. ril~a:t.~ea. rotation hilS 
been the d1tt1culty in normal. ti!!lea o! 'disposing of large quan-
tit.ios of pees at. a ea.t1sractory priee. · 
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The soil loss for the two rotations of winter wheat--peas and spring 
wheat--peas was practically identical for the 5-year period on the 
crop rotation plots. Ordinarily very little soil loss •~uld be ex­
pected from a spring wheat--pea rotati~n, even on a fairly steer 
slope, if rough contour fall tillage is practiced and the residues 
n~ilized. Practically all the soil loss in the spring wheat--pea 
rotation· occurred in the spring of 1_940. In the fall of 1939 the 
spring wheat plot was pl-owed up and dovm· the hill wi t~1 a moldboard 
plow and l.eft in that condition over winter.· 'lhe soil loss the 
next spring amounted to 19.5 tons of soil per acre. For the other 
four years when contour tillage was. used there was practically no · 
soil lost from either of the plots used in this rotation. In areas 
where spring wheat yields about as much as winter wheat, the spring 
wheat--pea rotation would be preferable because of somev.hat more 
effective erosion control. ·However, the spring wheat---pea rotation 
would be less effective than the winter wheat--pea rotation in con­
trolling wild oats and similar weeds. 

The five-year rotation (No. 9) with sweetcl_over and grass _used for 
green manure in a rotation with wheat an~ peas, produced an average 
annual yield per acre Of 19.8 bushels (J.4.-j ,_U. Of· wheat ana 5•5 
bu. of peas.) ·'lhe wheat and pea yields· were considerably higher 
in rotation 9 than in rotation 3 (winter wheat--peas), but the re­
turn per acre per year wasconsiderably>less for rotation 9, be­
cause two-fifths of the land was devoted to growing the green man:.. 
ure crop. In rotation 9, with only two crops of wheat and one of 
peas in a 5-year period, an increase Of more than 50% in the wheat 
and. pea yields over those.-obtained in rotation 3 would be needed 
in order to have rotation 9 equal rotation 3 in total production 
per acre. '!he yield of winter·wheat after.sweetclover and grass 
in rotation 9 was 37% greater than the yield of winter wheat after 
peas, - nd the yield of peas in ·rotation ·9 was 34% higher than the 
yield of peas in rotation 3· That tha yield of wheat in rotatiOll 
9 may increase as the rotation progresses, is indicated by the up­
ward yield'trend of the winter wheat after sweetclover turned.under 
in the rotation on the south control plots (see table 3 and figure 
1. } . _'lhe substitution of winter wheat for spring wheat in rotation 
9 would increase the average wheat yields. It would also increase 
the erosion hazard. 

If peas could be grown with the first year sweetclover and g~ass 
and an average yield of .27 bushels per acre of peas obtained, the 
5-year rotation would about equal the winter wheat--pea rotation 
in total production. ·The growing of peas with first-year sweet­
clover is now practiced by many :rhrmers in the Palouse area, but 
'it has not yet been demonstrated that peas can be seeded with sweet­
clover and grass and successful stands of·grass and sweetclover 
obtained on.the hilltops and upper slopes, the areas where legumes 
and grasses are most needed. In a few lGc~tions in the Palouse, 
especially in tho Latah-··Rock Creek Soil· Com lrvation District 
in the vicinity of Fairfield, Washington, · 



. farn~r~ in rece~t fa~o~ie. years' hav'e· been -s~ce~s~ful in obtain-
. ing good' stant!s cf. sweetclover,and 'g:rass,\'hlen .seeded witq peas.· 

However; on. hilltop seedings,,or on land. V...th·a low nitroge~ level, 
thia,_ w~edy'. stand~·-~~- grass. a~ sweetelover, ~sually'resulte.d when 

. the.se. c~ps ;were'. grown vli~h peas u .. ol -~irst. re~~· : . 

~·a~~~~·. viitti. srree~d~~;. ~·~·: .G.tiu~ i~: ~ri~1~~~~<1 :b1g1u,. ·cie~irahle 
... fo~~·ret.ardtilg .runoff .~$-icl' erosion. because 'Q! niore eornplete ground 
. cover.and bee.ause .. cr. thQ quantity~ ot· fibrous,' roots. remaining in 
' th~- eoU Arter the legUme ... gr~:ss l.and.~is: ·plowed: and devoted to the 
. growing of; other crops~ .. 'Xhe inclusion or grass .. :a.lso would llkel.Y: . 
result in a'better balance between'nitrates ~~·moisture tor the 

.. crops rou,W!ng the 'grasi;..le~e-mixture and (;1. possibUitr or 
prolonging.'the beneticial'residual· e!f~ct ~the legut!lee' ··.' : 

'·t·~ 
4 '·,,>, :.,, .... ~ _,• ,

1

• ... •• :.-_r_t' '' '<!~ ',•J ._~:, ',' : .. ··:.,' .. -·.··~.·:,. ~-.~··>' "",, ':.,:, • ~."~~~· ./'. • ~ ~~ 
., 'the: tive-year soil-building ~otation }d.th.: .5\~tclciver and. grass 
. r.dgnt 'exceed' ~he ·wheat :.Pea rotation in: net .. retum 1! 'the . ::v:eet- - . 
·clover· and ·grass eOl.ild bG utill~ed prof'itabl1·as hay_ "O"f pasture 
, ~··the wheat· and pea' yields maintained. at•about·the samo·level 
: as 'rlhen .the: legume-grass· mixture "as used for. gree;:r aanure.~ . ' .•, • ~·, ;- ·" ';' :~'·,.:~ : .~·: • ', ~ • ~··~·-_,"".· ~ •<~·~' .~-"'.';'a'··:·~~,,_·.~~'·.,\·_~ .. ; .. • ,•'.':• .-~ _- • ·, ,_' • • " 

.·That erass.:..legum.e·mi.xtu~s c:an be utiUzed profitabl,y tor pasture. 
···in the.:_Palousa· is indicated b7 '·recentli· p:ublished ··results· or'·, ... · -
: pasture trials:~y 'the \Vastrlilgton Agric'4~ur~l·,Exp~rinent S~at1on :· 
·.· (se~ · \Vash.: Au..~ Exp. · Sta.: a-.. 1 ... No.· 444)~. 'Iri. tw~ favorable .year:J . 
·roJ;" tor~-proctuction,(.l942 and-194.3, 220.l.bs.;ot beef'. per ~ere .. ·~. 
pe~ ,.ear were produced from pasturing 'altilla-grass r.dxturcs.- .. In 

·. a one.:..ycar tttal with .. a .sweetclover-:grass. mixture~ ·equally-. .(avor­
llble results were ~btained •.. : .. : .. ';·· . < . · '· · ';: :·· ·,·. ;_. · ... · ·. · , 
It~· ~ass~~ ~~t\~se··.·~h~~~~t-ime :~~~~~ie yi~lds .~~uid be. ~bout, 
the normal it, these•'cropping syGteMS were ·c.lntifl'i,ed .t'or' a longer 
period, rotation 10 rdth four years ·.or .altalta and grass also vrould · 
be a good rotation. for the Palou~ ·.rr~a. 'Ibis n)tatian would per .. • 
lllit.~ a Uve-stock .enterprise o~· Uje farLL.; ·Better, weed contrQ.l· and. · 

·less soil. erosion would be exoccted f'rO!ll this. rotation. than from 
growing only wheat and peas. ~ ' · · · · · · 

. "' : . 
. : . ... ~ ' '- . .. 

,/ • ., •• • ' ,.. ' • • • \ < t I' • 

'l'he liguresin- 'table 6 400~ the heading "l~raga' ~nual' yiei.d per 
aero for' rotation" I ·we;-e o'btained b7 dividing the 'yieid o.t' each· 
e~op ~Y tho· n':Jl!lb~I" o! years_.i·in the rotation., 'lbe figure-s, there­
tore, ~sho~ thf.t avaragf.t. annual p_r:oduction, par-~ lor each· rota­
tion. ';l'o properly evaluate these rotations, however, other· factors 
such as prices,·· pro.ductlon. cost;,, .t;nutabllity o! .t'arms in the · · 
area for .k~e}Jing Uvestock tho~.rear· Tound, etc., wo,lld need to .be 
~Of\sidered as well: as crop. ytelds 'pr ·gros:J-'returns.i · . · . ·. . 
~ ' . . , ~ 

'•,, ~ -
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Table 6 -Average yields and soil losses from crop rotation plots 
at the_ Soil Conservation E.;:periment Statio.."l at Pullman, 
Washington, for the years 1938 to 19431 incluslve. 

·\ Av. a.;1- Total 
6-year nual yield Soil 

No. Rotation · average per 1\Cre Loss 

1.. Winter wheat-fallow 

2. Spring wheat--fallow 

6. 

']. 

Winter wheat-peas: 
Winter wheat after peas 
Peas after winter wheat 

Spring wheat--peas 
Spring wheat after peas 
Peas after spring wheat 

Winter wheat--peas and spring . 
wheat for green manure 

Spring Hheat--peas and. spring 
wheat for gt'een manure 

Winter wheat-Hubam clover for 
green nanure 

8. Spring vrheat--Hubarn. clover for 
green manure 

yield 

bu.-

30.7. 

23.4*-

32.0 
20.4 

,2?.4* 
~~ -~l, 

31.6 

26.1* 

39.2 

for rota-
tion. 

.bu. 

·15.4 

~. 11,;7 
'"' 

16.0. 
.10.2 

11.2. 
10.7 ' 

- 15.8 

13.0 

13.0 

5-yrs •. 
T}A 

tons 

17.8 

23.9 

10.0 

11.2 

9. Sweetclover and . grass,.:__svreet- · 
clover and erass turned under-­
winter wheat--peas--spring '•heat 1 

Winter Vtheat after clover and 43.9 il. 1!..3 wheat 
grass t.u. 

, Peas after winter \'rheat 
Spring l'iheat afte.:z- peas 

10. ;Four years alfalfa and grass­
, spring nheat-vrinter wheat- . 
peas-spring wheat: 
Spring rrheat after. alfalfacand 

grass 
Winter wheat after spr:j_ng wheat 
Peas after spring nheat 
s~)rinz vrheat after peas 
Alfalfa and grass 

~1. 5 yr. average yield 
Lg· 4 yr. average yield 
~ 2 yr. average yield 

5.5 peas 

ll. 4 bu. wfhe at 
25.::> 1J. 3.1 bu. peas 

35.6 £1 1.2 t. alfalfa & 
25.0 ::> erass 
30.3 3 

2.3 T 

* 5-year ~verage yields, 
1942 missing 
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. . r . .RESULTS FUOII orHER l'::xl'ER.DfrliTS ..... .. . 

.. I 
', .·. . ~· ; -. . . . ,_ ' ' . ; 

· ut.iu~ati~~:~r:~t~a~ 'm-'=i~d ·c~pped ~nt1nu~~l;t to.whe'at. '-_In 
· table 7 ·yields or winter e.nd sp:;:-ing .~eat are ziven,trcn an- · 
: ·experir.len~· t9 dete~e the' effect .on yield.~·· wheat or burning .. 
. vs. il~illztng_the' straw and or .the: application or nitro~enous ·, . 

· cor.nercial tert1Uzer•~·'- The land ~as. cropped· evert. 7ear. ··. Spd.ng ·. 
· .. flheet was· grc)wn 1n 194L and winter wheat the other_ f1:ve years.· . · 
· Soil and. water. lOsses· were not measurede · ~ith ·continuous cr.opping,. 
erosion was: llgbt~. ~ ;_ · . .' ··.· .. ·., ··'· .. ·· .. · .. ·. ·. · .. : :.·. .• : . . . ' ·.' :. ·. 

' : . ;.• . ' '-" ' .. 
·-~-~···.· .... ~. -: __ .. ,:;:~ •• ~'''.~ ... ~·: ~·- ... _·-'·.·~- ~·~·.-;·~--~--;.''.""".- •• 'f •. _··,;._· 

.. -The· beneficial' ettect,.,.t'' the ter:t.illzer' on 7ield is clearl.Y iJ:l .... ·. 
dic!J-ted •. :-Ut1llz1ng· the ·etraw'sllght}¥ depressed·y_ields,. t1'!-e ave~- . 
_age reduction· being 1·,s bush~ls. per ii;Ci"e. tor aU. tri_a_ls .• :· ·. :. · . 

• • , .... o lo 4 • I ._ • , , • • ,. ', •' , 1 : ., ·' • • ' ' . . . ~ ,r . • ~ ' , . .' , 
1 

• • • • ' 

' .Utill~ation :.Pi. straw'.~ 'lAnd ertipped~to'·nh.eat' alt.ernating !!llh ... ~ · 
tallat'• .. In· table 8 7ields are sho"'ll to.~ winter .wheat grown. af'ter_ 

· tallorr. in: 1941· flo 1943, '1nelus1ve,-,:u. an experit!lent to· determine· . 
_the· ettect on·718ld ot burning the~ straw, .. turning th_e stra1.r, under_.· 
,nith a moldboard plon and r:pre~ing stratron the. ·surtace a.t::ter· · · 
plOI'Iing \tith a moldboard plorre In 1942. subsurface tillage. was 

· used .instead or :spreading the: straw on ·the· . .su~at;e · at't.er _plotdng. '. · · 
.. There were· dupti.cat~ ·:plota· tor. each· tN.atment.' <· · .. ·. ' . 

• ,'' • ' . --' ' • •' • ', ,_:~.., • ~ • :, ' ~ )'I • .._ ; -~;.. _. .-. :~ ~· ,.._' ·.- • ,, 't- ... , ,··~ # ', ' ' • '- ~ 

,In 1941 :there -was not much ,ot ·a spread 1n '7ield trom the dtrterent. 
treatments -e.XCept tor· the ·Plots with straw bumea. : Severe l.cidgir)g 
occurred. on, one o£ these plots,· and~ as a;result .the .Yield was low • 

. In 194'- the: ·r-lots t~ith tuo tons,·or straw. plowed unde~ yielded . • . 
· highest. The ditt.erenees in ,Yields from. t~e other treatments 1·rere 
·well wit.hin .the r!Ulgo or ·cxparit!lental,e'rror.: '. . · .. ' ' . ·, :. . . 

·. • • ~ ;' .' ' .:: _-•/ I:~,_.:·. • .~ o ,_,· ' , :_· >_~ :-·: '- .._ ~·-~-·; ~ .··. ·~:~·.>,; ' :, .-.-~.~. _' '" 
The Sltpariority ot ·subsurface .tillage ·in reducing· soil .. losscs is 

.'clearly indicated tram tho results shown in.· table 9. · '"'ith the . 
stra'l\" burned, ~he subsurt~ce'tilled plotslos~·less soil·than did 

. thG m;.>ldboard ·_plowed plots witn_ tha straw· utilized •.. The highest .· 
·soil j,oss occurred on tho moldb?ard plowod plots with·. the straJT · 
·burned. ··These 'results should be· cooparod with' those obtained iri 
Sout.hern.:d1dlo as· shcmn in tabl~' 14.•, · .. -· ·. · · : -~- . ' . 

t • • ' ... ~ \ 
.'I • ' .... -



..• ' .... - ~ ...... 

-•- ;--.:~ -.. ~~~~~e1tt·~_._., · -~ 19.37 
) - .. ·~ , ; ~..:. 

-~9J.8 ·. : 193§' · ·194p -- ·1941/2 .194~ · ~ve:age- · _- · 

· ... · ~ .. ,' • ' ' r ! ', 

... . ~ ..... 

/' 

'' 

..... ~ 

. 
· No· fertilizer · 
· 80# fertilizer /1. · · 

160# fertilizer ·· ; .. ,, 

'·' 
11.6. ' ' 13.6 ·. :'' 19~1 ·.·.,; 15~2:: ·-~<-.7~7-.:··. ~· #22;4 _:; · .. t5.Q.': 'i 

'- , .18.0 ·- 28el· : 27.8~ .. 16.4··-~~-'-· '.9.4' ·· ';'U•4 .. 22~2 . . -· 
·,. '20.5 ' ' -34.$' . 34~'5 ', ·:"28.9 . ' .. 11.-l:~~¥\ 37~5 ' 27~0 ... - :-,- ! 

. ' 

.\_(;}: ' .. . .... . 
I ·I'. 

.. : 1,-. ., . 
. .... 

,: \-i'···-

1 ' ., A • 

.'. 
.. ~ .. 

. ' ~' 
. ·.·.: 

.. 
,. ' 

I i' !" 



:, • • • ·,,·', ', '1-: ... ". ·~• • ' •," """ ~~--c ·~.·~: .: '· ~ ~ • ,~ ',' ~ ~ ', 
. -~ ~able 1\ -klnual ~and average a~e 7ields of.I\Yalar.· uint,c~ ''li,leat gt"P"ml 
· :..- , . · .. ·. · . a!ter.· tallow in '1941, 1942~, and:.l94J'with straw Qurnoo, .. 
. ·· _;. ·. ~' ·, : . . one'and. two tons ot, stra»: plowed under and one 'and two . . 

" ·. . -... ; . · ._ · · · : tons· ot · straw spred on· .tind · a.r~er: plowlflg ~ith· a moldboar:d _ 
. ·. , · •• ·· •. r· ~-~·Pl.qtr 1tL 1941 and ~94?.t .fll'ld -~ubsurf'aca.·Ulled in l9!J• .. ·., · 

• • • l ,. :- -· •• ' -... :, .~ .. • . .. . ' .. :.. ;. . -

.. ~ . ... . . 
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··-·;:·~·;-~····\'>''' :····~;.· ',,';. :-.:;· ... ..;(o:':;,,.·,;;.; ... :·· ;:)·f:-:·-:.,': ..... '·.· ·· .. :._-. ·.. .. / 
;~Ptoci;i;tfiit~~ .. :and_ er~dlbilitt~:-y;i~~iri':~nd. c~1ti~at~d ·iand~: ... R~off~ • 
-~>,.soil, -~osse_s···a.I?-d;'-Yi~lq.s f~?m .-oJ.~) ~u~tivat.ed,:).and and t'ro.'l\ a~jacent :. • · 
;.<:land proken. out; of :l;lod in ·.l9.34l·\.¢ropped to· wheat .alternating with · : . 
;~~·~uni~t:::ral~mt' are: shoym .• in: tab1~. lo~<:::t'~e ·result~ show that the. ; , -~ 
;.'l'lewer:;land: absorped-:wa~·e~ rno:re:~ea:d~lt>andjva.s;~ore 'resistant to--~ . 
. .. ~rosion~·tha.n· the'.land ·,that had.- been croppect t'or, a,.long .. t.mme .. -. Th\s · . 
·~::_.lnd~efltes 'that .in, 'the' e'arilie%': year's;::or~_~rppping,in ,,the· ~alou.se a.'rea, 
/:~'Wheh, ~he_ soil< vraa· ~~gher: in,, ~~ga.n~d.,tnat~~r 1 .~s~_il~ erosiqn_ ~~s pro- '. · -~ 
,· babl,y much'less.·prevalent·than-:now•·''The .. l:iitdted. yield. data also 
;·tndicate .a· 'sub.stanti'al decline:in.thepr~dueti~t1 .Pf;the: l~ .th-at 
'had been cropped.largel.t"to<g~air(f.ox".more:than:50;\rears.: -T~e plot . 
. ; that vias planted ·to."grass .irtl9J6~'·.:plcitre¢·J~.the sprin~r of. 'I942,- and 
: :plan~~d I \i() s~r#}g',vlh~ at: •iri • ,~94~·,,:);yie~ed;~ S:~;' the, 'ratl~. :or :41• ;~: bUt.: • ,···. • 
, per, acre,, three_l:>ti~ ·per· aery .. le,s~·.Jhan'.the,;yield,front; '!virgih~ .;land, . 
. ·but 6!'3 bti, per.·acre Jiora··thall· front; the :).anct that; had been cropped. 
:to ·gr_aill· .. ~.or .. a·.!,1C?n_g,:~er;9,d,~, ·.·.::)-.>~ ' ...... ·:;--}_:,_ .. :.:';:,,~;.' ... :'·':·:·.; . · ::: ~)·<.· .· ·.: 
·.: .Bed~u~eo! sqtdrret:·~amage .. {n ·.~6ci~:-·y~ar~····and· .. :an··.i¢'~station\or·'~>· .. 
, eheatj.il other." years,; coapa:r~ble· y~el<:l: data,per.e· obtained it( only · 
·;t.ive ·years;· ~93S andc 1940 :.to):-943~: ~nc1~~1v~~ .·:Th~ ~yetage iiel:d · · , . 

from th9 · old' land tor those years ··was: ~4. 5 bushels .and frOJ!l. the' new . 
, land, 39!8 bt;tshe)..s~·, :· ;. , ... : · ..... •L' · c:. ·:·?~··. ,. : .. ;.;<•:- >:.; · · >' ,·• , . ~ · .. ·.· 

. ~.- - :,, ·, ~··, .. ·'::·\·,-· ,f •·• •••• : ""<· ': --:, .... 
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' . . : ~ .. ~ ... : ·~~~ .;~"" ·.·. ·: ... ·' . . . . .. · ..... ,.· ... ·.· ~. .. . ' ' ' ~ ~· _' , . . . 
· Table ·10 ~oil· arufwat~r losses trorrt ~rgi~ land (cultivated sinco 
.. : :· ·.,-·.- .. ~1934) and land cult1vated,tor 50-60 rears at Pullmanl ... 

·· · -,. . ·;·_ lV~hlngtori.- · •· ~ .. -... · · · · : · · · · 
._·-~ : ·, .'·;··~---~4·, _ .. _ ........ :. ~ .-.·. -: .. : ._·. ~ ·- -·' : ~: ·, -~. :. ' ... ·- .... 

· • · . - • . . • • . • f , College Farm PlOts ., _ . . .. 
. .. . · ·:.> ·_- : · ·i · Wint~r ·wheat' . . ·:·. : · __ 'ffileai ·stubble··.. .. . Grass · 
· · .·. : . ~ < Runott-..; . . . Soil : · · Runot'l· ~ .. ~ . Soil. Runott . SoU· 

_• ·· _.,, . : -~<-pepth · .. · ... ~·.··loss ·· .. :Depth -'. · · .: :'' loss . · .. Depth; · · loss·. 
·. Year ; · ·. in • ..:.• · ·· · · "TOrii/A · ·::in-. ~.- ., . T-;;;;;zA · · in. · . · T"OnS/A 

' j 

_.- .. ~·· .~---> ... ·.·. ~>~_·:-: __ :::_·,.:~, ·_. __ '.-~---~-- .··:·· :_::. ;,vt~~~ la·~~:· .• , ~:~·- ·. ~-~~~- :-.. ~··.; ·• - .. _ . . 

: 1936-:37 .:-o·.oo6-_· .. ,· .. :·.:. d.ooo.~.: o~~5.:::_·. ·.·: ·o~oot; · · o.o1o .. · ·:_ o.oo · . 
. ·· 1937-JS: · 0~004·,. · .· o.ooo .. ·. 0.003 . · ~ ~ 0.001 . .. : o.ooo ; . ~ o.oo 
· 1938-39~ .. _ o.ooo .... . _: o.ooo_-· o.ooo ·.; ··. · o.ooo ,·_. ;o.ooo . ': o.oo 

:. -:1939-40- .· o.ooo·- . ·· : o.ooo · .. o.ooo · .·· · .. : o.ooo -- · o.ooo. _ . o.oa 
·1941-42.· . o.oos; ... : ·. o.ou. :. -~ o~ooo. . ·:o.ooo .-.-- o.ooo · o.oo 

· 1942-J.) ,:.~ ·. >--~.' · o.o2s .. ; : .. _ _. ~- .. : o.ooo· · o.oo 
~ ... T.;)tal.' '.o.06.J :~ ~- '- .. : o.o2.s· :,· O.QJ6 .-~ ·: . :. O.O.Sl·· .. O.OlO : . 0.00 
;•,t', :_,·,··.<','~ : .. • ~~·.·····: .·:.: -·~~ ·_,.·. ~· I ·.<~· ': ', '. "· .:. :; :.· .. ····. • • •'f 
' . · .: . · ·: · ·. ·· .. :::.:.._: ... ·, · .'cUl.t'tvated ·lMd · . · :·.-._· . · ... , ·._ ·, ·· ·· , · ·· 

.. ,· .. '"' .. ' . :.. . ~- .\'. ' .... "-~: :.·· .. ,' ~ ·'. · .. ··,. :- ~-.· .. '•.. -~. ·. ·:. . - '. .. '. ·. . .· . . : -
·· ·19J&..Ji.· :o.s74 :,·;.> _ _- • 4.337-. ·:o.oo6 ::···:~: o.oo4.···:·-.. o.oao · · · · o.o1 
: 1937-38 . ·. o.ooo::· .. " · · o.ooo :.·: .· o~~;· -· : · o~ooo': ·. o.ooo .... o.oo 
· ·1938-39. 1.163. -~· ... o.203 · ··a.ooo·:·~·:, ·· .o.ooo '.·· o.ooo. . o.oo > 1939~0 .. o. 700 ' . : .. 2. 789< ::-. o.ooo. · .. ; •· : o.ooo :· >. o.ooo . . . o. ()() . 

194o-J.l · o.ooo -·. ,- · .·, o.ooo : . o.o23 · ·. · · ·. o.oS7 · · o.ooo .. . o.oo · 
... 1941-42 0.154 . ·. 0.707 . ' 0~000 .· .\·· o.ooo . o.ooo ' o.oo . 
. ;1942-43. · o,J7S -· · .. : o.ssJ .. o,o2o.· ··.· o.o22 · :·_o.l2.) .* -o~oo * 
( ,-'~ T~tal· ?.966':-:->·: . _: 8.<)l9 ·:-. b~_P49· ' ': <" 6.113 > .· ... • . 

. ·' ·.' ·"':'/ .......... :. J ·,·.,.~ , .• ·fl.~. • ... · .. ··f·-~--~--:'·.· .. ·."" ·, . l •• 

· ... · ~ .. _ -~ · * .. This plot, which Jras 'planied ·to: grass in 19361 wa$ · 
. ·: .. · · : · ~. 'plowed in the. spr,iilg_ et -191.2, ~allowed and planted 
· · ·. . .. · · ·to \meat in the spri~g ct 19.43• · I~ ;pielded· at. the· 

· .' . • .... rate. ot 41.5 bu, per. acre. ·' · · .: . . 
~ • ... ,. • • • • ~ :to.'. ' 

' '. ' . . . ' . ~~· 

·'• . .,. '• . l .. r • : i • ' ' ' . .,- ·· ... 
· ·· · ·. ·. Yield~_-bus~els per 'acre *: · -. . . 

'. .··· ... V.ir:ln .land : . ·, :·;, ;. -,· C~U Vt4:~ umd .. 
. ,' .. 1938. .'.- 3,~· ' .. < '_·.::.'_. ·.··. . ;;6~3 ,.· . . . . . . ... 

1939 ... - ·. ··.: .-·. ··· .. ·. · ··· .. - · (&quirrel damage) 
1940 · · . · ,: 54.9 ·_, ·. · " · · ~· 2S.O· .· : .. . : 
194l..' ....... ·. 20.7 [. .· . ·]2.7 . .. ' 

. ' . .' 1942 .- · ~ . : 46,0· • .. I;' · .· ... 23e3 
0 

.. , ,1943 · I'. ' ~ .· • • • . • -~ • , 
~ . . . ~ .. .'. . . . 

... 
~vera~ . · 3?·~ · 24.5' .· .. . . . 

•• • • ' • ' '-' • • -J .• :~ 'io • .~' ~- ••• ' • • I • ' 

· · *.Spring T/heat..irll94JJ 1'd.nte~ wheat 1n all other years., 
I I 

0 
• 

0 1 



. ." 3J_r. 

: · tmr : mE:rmri·rrs 
. ! -..; ' . - : . ~. < ~ . : ~. , . .-, .. 

~e~lt~. trolli _()~l}er, ejcpe.r¥ie~t~· .. ).~cl .. ~ding terraein.g ·and. hyd~logic 
studles;,. are g:&.vea~in .the,ten-year· progr~s~ report by Glenn U •. · · :, 
lJorner; A.- "G• ··Uc.Call·. ~d ?•: G•, B,eU.;··. ~·.(s.e~ .. U,S,D.A! .. Te~hnic~l· : ·.·- : ._ 

~ul~e~in.~N~·:· s~-~:~<:::~; :}: ~><:>·;:·:.<.:_ · :.: ·~·. ~: ':·.;·._::.: ·,~!_·;->.: ::.."<· . : ~ . : .. :. ~-: · 
.There have: been recently·.-_lilaugurated on.t~e Erosion Statian.·a , < 
ser.:f.es ·or·new.:.r.otati9tls. t.().~etermine.·.the: ef'tect orFso~~ an~ water 
losses and oo,·:crep,yield, of ·:(ll d.trteJ;ent method~ .or. h~Jfng_: 
st'teetcl.over in. a .rotation' witH ttheat (2). methods _of", reudue .. · · 
v.tilization ~n--a wheat-p_ea:·rotatioh ·~- C;l ~ass;- -~alta~.\ and . 
·grass-~.'ilfal.:f'a ~w::es ··in ,J.Ong;.tiiJe. r9tat:ions wi:th:Ytheat and ·p~as; 

I'•'" ': ,;- ; • 4 1 ~:. , '., ~, 1v·a .. '·,. . .· 1 • ·.' 1 '"',/lilA·• •. :. ,~.._ .. • . ' • 
./,· . •, ' . . .__... . r .. · .... _. . . - - . ., . 

I•. . .t ' .. <· ·~ . ."_'·~·:,4 :r .I·..,:-':' ~{:· • :- '~~~·• ~,.-: . ._•. . ... ·: •· ~-~--
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. . . : : : .'. · ~ RESIDUE A1m ;:..;FER=Tn=.rz=E=R TRIAlS' . 

.. 

.. ,. -~·· ~ .- ~···· .... - ...... ·~·: · .. ~~-~· .. .-~ :·-~ ... ·-/·'.'."' :· ~ .··, .····-~-~~ ~· .·~ . . . . 

The effect ~r certain'tarDdng practicea:ori ~soil·nitroge~ and or;-. 
'. ganic matter maintenance· and' on ·erosion was pointed. out_ by_ ·. . . 

SieVers and Holtz ot the·Washingtor. Station more than 20~ears ag~ 
(See Wa.Shington Station Bulletin No; J.66) •. 'Crop rotation, tp~age 
tmd fertilizer experiments .have, been· con~ oh that Station 

· !rem which yield d:ita are availab~e for; 1l lOng period <>f year~. -
... ·_.,r· ... ·~ .... _·. ~.,..- .. _.· .... ·._ ,: .. • · ..... _:t·_:.'··._: __ ~--- -~·,.~. ': -.. · ~ 

~- Ir(tabl.e ·.u yields_ are re,port~ troin .em expe~ent.·· ~o determine · 
. the .ertect . on yield, 'soil ·nitrogen and organi~ ,matter maintenance' 
·or varirus· fertiUzer- and .residue applicat.ioqs on \'Jinter wheat · 
'grown 'every' year: and also on winter l'lheat_grown atter·rallow. -~ 

-_Yield data are given' ,in tab~' 11 i'or._tm) eleven_,.ear· p~riods for : 
·the cont~ous winter wheat plots·and.tor ·two. ten-year _periods 
· for ·the wheat· 81temating With tallow •. · · ~ >· , : - .·. : · · . · · · 
•• ,~~:~ ·: .. : ~ :· . . .. . . •. : . ~ < l • - ~ . _·t ' ~ . ... . \ ' • ~-· . • • . • ', . ~ -: ~ :. . . ~ • ~:- \.. ,. ,~- ' 

. Fi3Ure 6 shO\Ts the ·annual ,-iel.da obtained fr_om .tho plots re- · . 
ceivirig no fertUizers, .1¥1th atraw: removed and with 7700 lbs. or 

. straVf plus the binder stubble returned tO· the soil ·ro.,.-: the years ·. 
192.) to·l943 1 '.1nclusive •.. "· Yi~lds are shown for the plots cropped 
~to wtieat alternating Witb.fallow~ sAd·: also_ those· ~ropped to v.rhent 
evert year.· · The. precipitation b7 erop ·years end1n.t: _Aucust ~1 · 
also is shown 1n ~gu.ro 6 •. , · · • · · · · . . . ~ . · . _ . 
;· ·. ·~~ ... ·._ ., .·~ •. ·~ .~--· ' ;~. ·. :_ ". '; .; . :·-· < 1-·:·: ... -' .. ·. ~,~ ... ',. t. ~ . ' ;_, '. ·. . 

It will be noted that extrema variations 1n. yield.'occurred during 
the 21-year period both for the .. wheat after fallow and for Tlheat 
gr01m contiiluousl,y. There: were . .f'our 7ears-, 19231 .19281 ·1935 and -

· 1943, when the whea.t on the _tv1o plQts· arter fallow a'ver2ged close 
to 60_ bushela per aere. Thera: we%1' :two- ·years 1 ,.1927 Md 19361 
w~n e.xtreme]Jr' low. yields were obtained from ·these tr1o plots. 
Inju17 from hail reduced the yields in ·1927•·, The low yields in 
19.)6 _were due- t(.l severe winter. kUling~ In that ·year. the yield 
was low on all plots in the experim~~t except those to which 
COltll1ercial.. fertilizer' had _been app:J_ied. · ThO,-· three plots re- · · 
eeiving, sodi'W'1 nitrate applications yielded slightly in excess 
Df'·40 bUe per acre in .. l9)6,--\1h1le :the yields .frcn the plots 
'4th no fertilizer applied and.those -~ Wh19h·altalta, a.ltal!a 
nru1 straw 1 n.n~. manure were applled ranged from 14.4 to 22. 5. 
bu. per acre. · On _·the ·col'ltinuoilsljr. cropp~d plots· 1n '1936, wi:lter 
1njur,y was so severe that all plots were-reseeded late 1n the 
spring. (l~ s). -.Due to failUre ·to get 'stands,' spring wheat also 
was used in these trials 1n a few other years, as is indicated in 
the footnote ot table 11. · .,, · - ' ·. · 

On t~e co~t~n~o~sl~:: cropp~d·' pl~ts. -~dt~ fe~~izer ~p~cat.ions, 
high yields were obtained 1n onl,y· S ot the 21· years_-. The highest 
rne~:;~)4.8 W 41.0 bushels were. ~bt_atned from these ~l"IO ~lots 

.. 
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The data in figure , 6 show that there was no significant correlation 
between yield and crop-year precipitation for wheat after fallow or 
for VTheat gro1·•n continuously. ·· A~parently there were other factors 
suCV1 as distribution of. the precipitation, wi':~er killing, preval- - . 
ence of weeds, and lodg1ng, that influenced y1elds in certain seasons 
enough to interfere 1·rith the relation that would be normally e::- · 
pected, between crop. yield ~d crop· year precipitation. 

Following are sonie points brought out by. the data in table 11: 

1~ For winter wheat· every year: . 

·a.. Nitrogenous -fertilizers significantly increased yields. 
The 22-year average yield from the five: plots with · 
commercial fertilizer or manure·applications was 10.3 

.bushels per acre more th~the average yield from the 
t~fo plots .without fertilizer application~. · 

. . ' 

b. Where fertilizers we.re not applied', the yield trend 
was downward; or 2.3 bu. per acre less for the second 
ll-year period than ~or the first 11-year period •. 

Averaging yields for the ?·fertilizer trea~~ents the 
yield trend was slightly-upward, 28.4 buo for the 
first ll-year period ~~d 29.3 bu. per acre for the 
second 11-year p~riod. 

·d. Utilizing the straw as compared rd th remving it, 
. without fertilizer applications, decreased yields 

only slightly,· • 7 of a bushel or 3. 6% .for a ,22-
- . . . . 

year ayerage. 

e. With 370 lbs .• per acre of sodium nitrate applied 
the average.yields were practically identical from 
plots with straw removed and with 2700 lbs. of 
straw ti.ddedll' · t. 

2. For whea\. alte-rnating lvith .fallowa 

a. Nitrogenous .fertilizers had lit~le effect on yield. 
The highest yield (20-year averag~) was 45.8 bu. per 

··acre (straw + 286 lbs. emrnonium sulfate) and the ' 
lowest yield was 43.6 bu. per acre (2700 lbs. straw· 
and no· fertilizer). · 

b. For the first 10-year period, the lowest yield vtas 
obtained from the application o.f 6 tons per acre 
o.f barnyarci manure for each crop. For the second 10-' 
year period, the manured plots had the highest average 
y~M~ . . . 
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. Table il -Acre yields in bushels by 11. and 10-year periods of winter 
. wheat grown after various crop residue and fertilizer 

treatrrrc.1ts on the college farm~at Pullman, Washington, in the yea,..s 
1922 to 1943, inclusive. (Binder stubble was left on the land for 
all treatme.nts. The ·land was plowed with a moldboard plow and the 
fallow cultivated with ordinary tillage implements,) 
Plot 1922- 1933- 22-yr. 

.100 
101 
102 

'103 
104 
105 
106 
107 
108 

200 
300 
201 
301 
202 
'302 
203 
.303 
204 
304 
205 
305 
206 
306 
207 
307 
?08 
308 

Treatment 1 2 1 ie1d 

Winter nheat every year 
2700 lbs. straw and 370 lbs. ·per A NaNo3* 
?700 lbs. alfalfa 
1350 lbs. straw and 1350 lbs, alfalfa 
2700 lbs, straw 
Check, str~7 removed 
2700 lbs, straw and 370 lbs. Nano3~H~ 
Straw·removed and 370 lbs, NanO · ·_ 
2700 lbs, stra1:v and 286 lbs. (rlli

4
) 2so

4 6 tons per A. manure · · . 

Winter wheat alternating with fallow 

2700 lbs. straw and 370 lbs. per A UaN0
3

-tt 

2700 lbs. alfalfa 

1350 lbs. straviT and 1350 lbs. alfalfa 

2700 lbs, strmv 
-

Check, straw removed 

2700 lbs. straw and 370 lbs, Na!·J03*"'** 
Straw removed, 370 1bs, Na!ro

3 

2700 1bs. straw and 286 lbs. crm
4

) ?so 4~HHE-
6 tons per acre, manure 

* Fertilizer applied in spring 
-~~A- Fertilizer applied in fall 

27.5 
?7.3 
?3.2 
19.7 
21.2 
Jl,S 
29.8 
30.4 
26.9 

31.0 29.2 
27.') 27.3 
23.4 23.3 
18.3 19.0 
18.2 19.7 . 
29.7 30.7 
29.0 . 29.4 12. 
31.8 11. 31.1 12 
29.7 71 28.2 

.1923- 1933- 20-yr. 
1932 1943Llav. yield Ll 

BU. bu, bu. 

44·2 42.9 43.5 

46.4 43.6 45.0 

44.8 43.4 44.1 

44.1 43.1 43.6 

45.9 44.7 45.3 

45.6 45.5 45.6 

44.4 44.9 44-7 

47.2 44.4 45.8 

'42.0 46.7 44.4 

. -i~rlE- 'Fertilizer applied at tirle of plowing for summer fallow 

10-year average yield, 1939 missing 
21-year average.yield, 19J9 missing 
Omitting 1936 yields because of differential winter­
killing 

Spring vrheat was grorrn on continuously cropped plots in 1922, 1933, 1937, 
1938 and 1943. 
Sl"Jring wheat vtas gro"rn on fallo1'1 plots in 19::>6, 1933 1 1938 and 1943. 
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. A.\CO!."'!plete discussic)n of t.he results frOm this expe ... :nent, with 
analytical dat'a 1"\n soil carbon and nitrogen, was published by 
Drs. H~ltz and Vandecaveye in 1938 in the Februar,y issue cf Soil 
Science, w:i th the follovring summary: -

The results of laboratory studies on C02 evolution and 
nitrate-nitrogen accumulation indicated a possible re­
lationship be~Heen available nitrogen and the f~rmation 
of humus in the soil. . ' . · '. 

Applications of various organic residues under field 
conditions or of nitrogen fertilizers alone or as a 
supplement to the orgrutic residues did not result in 
appreciable increases in yield under ~lternate cropping 
and summer-fallow but, f\n an av~rage, causea)ubstantial 
increases in yields of wheat under annual ·cropping, the 
increases being r~ughly proportional to the amounts of 
nitrogen applied to the soil. Yields under annual · 
crnpping gradually declined, regardless of. soil treat-
ments. · · · 

I ' ·~ 

The addition "f substantial quanti ties of1.nitrogen to 
the soil in •various foms resulted in an increased average 
nitrogen conte·nt of the grain.- Not all the nitrogen dis,_ 
appearing from the plow·ed layer could be accounted for by 
the amounts assimilated by crops. Probably some of-it was 
lost b'r leaching to lower depths, .and it appears tha~ this 
loss was ~onsiderab~ greater under alternate cropping' and 
summer! allow than under annual. cropping. -

The carbon-nitrogen ratio of the soil humus·in the various 
plots appeared to be slightly greater after lJ years of. 
soil treatment than before such treatment but remained 
remarkably uniform in all/ plots regardless of the system 
of cropping practiced' or ~r the.nature and amount of crop 
residues and nitrogen fertilizers ap~lied to the soil. 

Annual applications of organic residues, except the 
application of straw alone, were effective in increasing,_·­
the humus content of the soil under annual cropping with -
wheat • The gain in humus was roughly proportil'lnal to 
the-amount of nitrogen supplied to the soil by means of 
organic residues or as a supplement tv these residues• 

A marked los3 of soil humus occurred ~nder alternate 
cropping and summer-fallow in spite of additions of 
organic residues. The loss of humus by microbial 
activity was so great during the suramer-fallow year that 
it could not be overc~~e fully by applications of or-
ganic residues in amounts consistent with fielq practice. 
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· · Connncing· evidence was produced to show .that the dec~ 
, . position of· erganie -~esidues in Pal~se sil~·loa.~ undet:: . 
. . its natural· cl.i.matic envirorunent. results in the torma,.... · .. 
~ tlon .or humus with a earbon-mtrogen ratio or: approximate.-:- . 
· ·1.1·12. ·, Arrt' carbon added' !ri excess or .. this· ratio by ~ean_s-: . 
. ;~io~rg~~(~es~du~s:was r~~idly·:~~ss~ated b7 c~2 .eV"l\1:--. 
• ' • " •• 1', • ~· • ' •• 

. the'. ~~-~etlc~:, or:· retu:Uin~ stra~ .'to thts soil,' ,although . . ' 
'having a beneficial phfsieal etteet on the soil and 

:. causing a decline' in the )'ate ot, ~loss~ or soil. hwnus · . 
.. . under the prevailing• croppine 'practices~: cannot be ex..,;. 
-pected to :result' in the product~on or substantial t' 

~·quantities· or new humus 'unless the straw is·· supple-.' . 
. l!lented with ·some rom ot available 'nitrogen· ill:· -· ! ~. 

,. Sutticient '&r.lounts. to make the total supply. approxi- ~ : 
.mate4': eQ111val,ent to that in· alt~a hq~ . ·' • , . '· .. 

~ •,• '. ' f • t ' ' '' ' ' ~ .. { I ·' ' ,.., ' ' ~ -~- " ' ' • • 1, ~ I 

. £RCP itOU TIO!f pUALS ; : ·: 
- ·• . .. " ' " ' 

'A series. ot c.rop -~tations. has. been' in ·~rogres~. o~ ·the Colle~· .. · 
.. Fam at Pul.l.nan since l920.:(see bulletin No,. 344· of t.he Wash.- . 
· ingt.on Agr!cultural Experiment Station)• 'J'he .results· from : 
' . sene 'ot. these rotatlcms 'are· shown ln table l-' bt S-year periods, 
· beginning _with 1920 and ending 1n: 1943.- - Average: yields tor an 
: . 11-year perind · (1932-1942) ·are· also. &hCWill, in table 12 tqr an .. 
: other series-or 'rotations designed primarilt to study the et- , 
' teet or the ditterent cropping s,-tt.ems on• soil nitrogen _and. 
~ organic matter maintenance.·.' · . ·. ; · ·.:. · · ' ·. · · .. ' ·) ~ " ·· · 

, I ' I ' • • ' ; ' ( .~ • ~. • ' 

For -tho rot"ations ln. p~ogre-~s :·r o~ ·.the.· 24-year perlcd, the t~o . 
. wheat-pea rotations returned·the higheot ·.total annual-crop .. 
· _Jrield per acre, There was 'no ·_sign!tieant 41!terence in the : : '. · 
. average yiel.ds,obtained from the rotation or wi:c.ter wheat- : · 

peas and sprin·g wheat-peas, ·The. total annual ~?roduction !rom 
.the J-year rotation. or Winter wheat-spring Ylheat-peas. also . 

·was alaost as much as was obtained trolil the 2-year rotations 
or 'whe_at and peas, ~For growing spring wheat_ every year, the · 
application_ot 6 tons or manure 'evecy third year increased . I 

-the average yi~lds'4·~ bu, per acre ror the 24-year period. 
. . . ... ~ . . . 

Fo_r the other group· ot rotatio~s, the 11-ye~· ~verage yield 
· also was highest tor the ·rotation ot winter' \'!heat-peas, ·The 
. rield ot winter \Yheat af'ter turning under a green manuro crop 
. ot Hubani clover· was not _quite .. so high as tor. gro'l'dng winter wheat 
. a!tor tallou, _ ·. . . ·. . . · · · 

/ ·•. ' 

.tIn 'the j~ear ~Ot:ation of pe~S mth sveetclove~S\Yeet'clover turned. 
unde:r-w1ntcr wheat_, tho ;yield. or wheat after S\reetclover turned 
under t~a.s sllghtl,y less than trO!Il grO\ving wheat after tallo\7, The · 
average annual grain yield per acre also was considerabl.Y lass in 
:his. 3-rea.r rotat.ion than .in the rotation ot winter \-hleat am peas, 

.. . ' . ' . - . . - . . 
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The annual yields of wheat after sw~etclover turned under in the ro­
t~tion· are cor:J.pared with th~ -yields of winter wheat after fallm'l 
in figure 7. 

· Th~ yield of w!hnter.wheat in this 3-yea:r;- :rotation did not "Show the 
decidedly upward trend that· occurred in the vrinter -vThe at yield after 
sweetulover in the '4..;.yea.r rotatio.q. on the Soil Conservatioa Experi­
ment Station, as shown' in figure .1. The probable reason for this 
discrepancy ln results is that· the soil f f3rtility level of the land 
is higher' on the College. Farm, high enough apparently, that a.rrtple 
nitrates were available for the winter wheat after a season· or 

-· . -
fallow. On_ the Soil Conservation Experimcar· Station, too, severe 
erosion occurred in 1932 and 1934. · No· data are available for- soil 
losses on the College Farm plots, but any severe losses doubtless 
would have been recorded. . The yields of wheat after fallow on the 
College Far~ plots do not indicate the high soil resses that occurr­
ed on the Erosion Station in 1931-1932 and 1933~1934, The yield 
in 1934 was exceptionally low·, as also vtas the yield on the .Soil 
C·)nservation Experiment Station plot1s. The same plots on tho College 
Farm that gave a lov..r ·yield after fallow in 1934, v1ere. exceptionally 

. high in :tield in 1936, vthich was not trUe . on the· Soil Conservation 
Exper~ent Station plots. (See· figure 1}. . .· _ 
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.- :. ,'table l'- -:.Avera..!f! ·y~el.ds :bY 5-year period~ trom -tive,crop l"Ota.ti~ .!;rom 1929 \o ·:1943, - · .: . . 
. - • ·~- ; .- '• L · ••• and .U-y-ear average ~elds, from five ~ther ro~ati ~s\ ?.n· ~h~. College_ ram~ ~t •. • 
- . · .' ·.- . :. Pullt!la.'l1 , liash1ngton. (See ~ashin~on Station ,DuUetinJlo. 344)-' ·. ·· - ·" : .. · · ... 
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'Table-.12 ~ C~~~~~~e~--A~~r~~~ ;i·e~s--;~f~--;~;~~-:~~ri~s-~~~ five ~~op ·;ota~Ioris·t~:,:} =~~-
. -~- ·~ . : ~. '.- ;19:'0. td-1943, -~d u~,y:ear--~verage yields _from· five other rc>- . - c-

~ · ?"'. ~; - _ ta •. ions· on~the College-:f,a.rm at Pullman, Washington. (Se~ - _.: 
· -;- -· :-:,.: Washington- Station· Bulletin !_lo~ ;344) · 

< .... J •. · --

......... . · .. _.-·).:. 

·1·finter wheat~.tallott· . _ -.- · ,: 
-- ·' _.-.I ..• · .:0· 

Winter iwheat~peas:.,.( .: .. . -._-. ,_.·:~;, 
U~nier VTheat -aft-er- peas . '., 

: -_ -Peas after winter J'lhea.t . -· •.l' _ .. _ 

Winter nht>at-4Iubam clover ·,' 
turned under - __ .. 

Winter v1heat-F.ubar,i ··clover 
turned under-peas~ ,· · 
\meat· after peas · .. _ 

- ' . :_~.-· - ' -
..:·-·:._ 

-- . · Peas a1 ter sweetclaver' under · •- .. ·. 
· SweetclovEi· and-peas~neetclover: -­

turned· imder--1iinter wheat: · · · ·. 
'Winter ·_wheat· after Si1eetclover 
turnecf lmder · · _· · . 
Peas uith- 5\:eetclover 

., ·-· ... 

Averag~ -armual** _. : 
<: yiel<P,per_ acre ~~; ·· 

: . -, -·- . _, . .... . . 
- . -

,: _-,}~u;,,:. :;, ~ .,. -
•. f :": 1 • _ _;- --~. ' •• -~-

.. - _: 22.'4! -: - : ~ ·' : 

.·.· '. :18~tf·· 

' .. _8"o6·. 

. - . . 

. - \ 

~-*,Average. yield. of -~~·ch crop. divided, by :the-numbex< or years 'in.the re>tat'i.on .. ,. 
• ' • . • t ~-; ~ ~-~<~ ~ . . .. ' - . '; _·: ·. _· .. --~ .. ~ ~-- ~ · .. ") ~ .· : ·. ,· ·. J ~. . . ' . 
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'/ .. 'LITID / WA;HINGTON . ' 
''.::':.If .'1 .~' i• • ·, :.-"_' •.:., '.'•'. ''~ ",-;.(.'•\.'·· , . ..:·,~;. :, ~·, "·'' ~•:. • .... ~-~~ ':• I., 'o' ' ': 1 ... • 

\.i.rti~' Adams, Br~cli·:st~ti~£1·.-.a.t ~r..inct,iwti~tiing£on,··: i~:;iocated ·'on Rit~~ille 
}:s'oil.in 'an 'area vrh.er~ the.' 9-\i~rage': annlialP.reeip:i.tatio'n ~s only: abaut. 
'.9··inches.: The'research 17ork:. on.'the .Station; at::Und has been largely 
;'On Cere·al production~ ·.incl~ding. brei!HU~g anC,.).~apf.ation studies and, .. 
tillage methocfs for grbwing wheat alternating uith- fallon.·_ In re-, 

• Cent years~ Considerable 'Yiork )las been de .i~f in ·testing grasses and 
!. :legume_s. arid iri'· pete:nninirig best.;.~~~thOdf$~o:tg~~t.·tin(~he~e.~~~ablishe,d. 
'<~·.::·.·:. _( ... ~ .·· .. t •• • .. _,'\: __ .',; ~:_'..:~~:· •• ~-· :~·.·.· ..• ) : ··.·.> .1,,;.,~ \':;'_~:~·.:_:_·:.>.· ::· ... ~~:.:..·_.,1:_ ....... " ,.·· .... ·. ~· .>· 
··.The :gieatest E;lros1on hazarc:f:in f,he''Big .B~nd al;'ea;·.',as represented 

b;:.r· the. Lind .St9-t;ion, .... is trom .wind, aqd ipractic~lj all· soilh.anage­
m.ent pra_cticeis are ·directed: tovrard.' th!'Lcontrol·.or .soil bloriin£• 

' Using stra1i. residues as a. sur.ta.c~.:.· ~ulch. .. imQ.',avc;;icHiig exce.ssive~· soil 
, pulverization :are· essenti·lil.!eatures il'l ,tne., handling of~ sU.mrn:er .' · · · 
: fa1ia,~ied, soil,. '.Soil~ and 'vr ater .los~es 'are' .. occasi;oruilly hfgh from : . 
. melting ~now on frozen grpund·:duri.rig th~.~7inter>o'r early_ 'spring.·.< 
.months; ,·During the season of l94().:..194lj .~{rill 'Joc;uet; -SUf)!J.rintendent 
of .the~ Ada;ns .B_ra.n.ch St.atiori; esti.nia:ted that :some fields seed~. to . 
vrintc.::\·rheat ai'ter falloi·t.lost'•as'r.ru.eh.·a.s -40-tons of soil per: acre.· 

;'.~.;. ' .·'·, ' .... · ' '' • >;,;: :,· / . .'· ~~:· .-~:\." ~~ .: <:; • > .. ·',_'I • c.·~ 
):S1rnce 1931· run.::off" measureinent:f have.. h~on ·rlact.e· on a: small'repra-.. 
:. sentative ttatershed .. of,'377.·acre's., :.·The-greatest amount o~ \"tater ;Lost, 
···94 'inch, .:,'las in ,1932 •.. The. averag~ :.anriual lo,ss for a. tuelve-year .. 
: p~riod was· ~31. inch • . ~: : \1 ~ · '·:~ .< .. , .:. -·:. : .. ~ . · · · · .. ' . , 
.,'1'\l' .. : .,, : .' '. ·'.' . ,)~\ . ·.;,~. ·' ,:;··· .: , .. :· .·::·.:;' •. ·: ·:·. · ..•.. ·~ ... ;·.; \:- ~· 
,.In,'. }B.bltf,lJ, ·.·a.~ra'ge y:t,elds_'Jor: ~he: !~~year.: period·,· '.19?3-~9~0~ and 
.the. apnual and average yl,elds for 19411 1942, and_l943. are gJ.ven for 
':Saart spring uheat gronn, ~te:r, i'allovi).iith' various residue. and -
'fertiUzer applications~ ·F\)l' the' 18-year period vrith an average - .. 
precipitation·or only 8.68 inches,·there were no significant'differ-

.. ence.s ·in the -avera~e yields obtained .from. the various t~eatments. 
-~The -~app~iaa.ti.on 61' ~s tnuch_ as ,3:?00 lbs•. of stralV per acre apparently 
had .. I}O :eff:ect 'On yield1 rior did the'· ·application Of 100 lbs. Of , 

'a'.'l!II.Oniul"l, sul!at'e. per- acre~ . For' the :3"7year period} ~941-1943~ r:ith 
above·.'normal·orecipita.tion'i ·.there v:as some indication of: increased 

·yiefdS fl'Or.i the ofertilizl!d plots, 'E:lSpeCiB~.l.V those. receiving appli­
cations 'of. manure;. bU~ ino·indication. of. any ~a pression in yields . 
troni· stra,.,. residues,'· For. the :21-year' period~ .~923-1944, the varia-.-. 
:tiona\ in' average yields ·were a'Uall~ .. the. average yields ranging from ·,· 
16,7· t'~· 17,8 bu;. per a'cre •. · ·. · : _ ·. · . · ·. ·: . .., . . , 

·, ~ '' ·. '. •·. . ' ' .· .~ .,. I:<\, .. . -.' . . ~ ·. - ' 

.tbde:r .. the 'd~rection 'of. ·n:r·~··s. ·c. Vande~aveye, total nitrogen ,and · 
carbon determinations were made from the soil of these· plots in · · 
·19n an~ 1940 •. The total. nitrogen' in the surface'· six inches· o~ soil. 
on these two .dates, ·as reported by 1-fr. ·vance T. Smith in a thesis· · 
submitted to ,the .Hashington State College faculty in 1941; is shovrn 
in figure ?A •. :In e;pite of the e...'Ctremely low nitrogen level of .the 

' . ,..._ 



surf6Ce six inches o! th~ ·soil of these plots, there ,.as a f•.u·ther 
decline during ·the l8•year interval for all treatments except whera 

, 32~ lbs •. of straw per acre were plowed under or where. 3·5 tons of 
manure per acre were applied biennially. 

In this ·experiment the moldboard plo«· was used for initial tillage. 
The {allow was k~pt free from we.eds with a revolving .rod weeder. 

· fr ior to seeding in the a prillg the land waa har .:owed with a spring 
tooth harrow· and then seeded with either a hoe or sing~e disk ~rill. 
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t._ _ _;clieck '(none) · :·,. ~·c ~.:· · .. :: ... :~ ~- ·:: ;_ .. ;:·_(·->·>.: ~ 14~9 ·>n.6 ~- 4o~o: -··25.5 ·:- . '3t~·6·:.~ ·· .<_:·_;_.17~2~ ·:_: :< 
.·-· ·1, ._... _ ... , . -:,_ 0'>- ··-·· "·,• .. _ ·_.· · ... : .,-- ::t .. ·'.;-_ >. ·,:<_ .. ···. :;·· . ....:..·.,.·_· 

· 2~- 1600 l~s.- _straw~_-.·-.-.. · .. _ -_.:_:;:, _-.. . ·: ~·'·-.15~1, .2?·4·.-:-40.14 ~- 26.6 _'' .. :· ','32~~(_ ;:· __ ·J.?,f~~;:_. 
' ( •• I' ·, \J . ~• ._ • ' ~' .'·~~·-"- :- '•:"-,··:.:.·:· ' • .; • j • .... ~ "~; _-: I •' ~ '• • '·~ ,~""? ... _. ..,: _ _..·~·.,··,~·.- ·;.• ··.:.~. ~····..,...,·. 'r·.:. ~ ·. 
·' .3 •. 3200. lbs.; •straw . .. ~' '-,·~· ·. r -·-~ > "14~8 '30,_5- : 40'.9' . _26'.l.. /~ -~ 32.5 :· : .. 17~.3 ~ :'· ::·; 

· J.; • ~ lbs. :tr~ .. _. , -:~, ,_ ~, :'~ .~ · ·: . . .''.·_ -~-~:5·. /-z~. 4 ~.)~;I •' ~~;;: ,~ ··}~:·;f~.·: >.~6. f.- 't-
5. No straw and -SO lbs• of ammonium sulfate·--'~· ·- ,-·:14.4 ·r_ 27;6···· 40.-Q .... 24e3"'·"·•;.:..··30~6: ·_, · > ~6.f :,<.: 

r '·. ·._·J. , .. 7~ ,, ·' . · ·. ',.::·,;·;,::.-:,:.··~ ··,. ·~ :·' .•. ::.~·,·':·:-. ~-L-~;:. _.·.:-~..:';:.,·· .. ~: >··,"'_} /; •'.:·.>~>.::•, ·~,•'~ 
6. Check (none)· ..: ·· -· _ . -.... -~·-<·:~' ._-:;l5.2,·-.?4.0-·;.~39.:J. . ..-,2l;.2 .·:>--~8.1 ___ ., .- ... 17.0 · 

- ~.. . ' .. - -- · .. --·~ -~ -~-- .··. __ -. -.. _~. _.;_-:· -"-~~~--~--;.·--; ... ·~~- ·--~--- .->·. ~~:._:;·~:: ... !:: . . --~-:~- ~;-... _· ~--~ .. \--:;.1._--,-~'~--~ .: ·;-=-~·-· ··->:··~:. \' 

· 7e .. 800 .fbs. straw_ arid !01{ l~s· •. anir.i~tim.' s~fr,a~e~:·_~~;·:i;.4/;-.:;:27~S<.'.~:·'4~r-~.;·:,~~~~ ,· ~ ·:-r ~$~~-6·( -~>,· .. :1:7~~ 
-s~ · 16o~ lhs. ~t;a~~ and :~ioo lbs/~onium. ~-uir~te~l~:;·_;_ ·15:5;'~~:~-~8~~~,~-~;9.~{ <:· ~7.4; ·~~:}',,r.i~;:: · . .'.-:.·~·17".~ .:. 

- . ~ . . . ··-··_-->";/. .' _· -_ · ..• ·- ./_,. ·· •. --- . .'~ "' .•. ~ ...... ,· ·. ·_.:.· . . '-;1 .. 1_;:'~~~( .. , . .... ..-:·.,_;. 

9. · ·~Jo st~a~ -~~100.' lbs~ ~D~Ulll sulfat~: ';·:. ~. -~ ·. ·J£.8 .. 26.oJ ·, -~io.b. ~~-~$~-;\::~~>· )·{.~~·;,:::;; __ ,<~ ;-1-7~:=! ~< .. · ... 
- ' • ·,: . . ,::. :·.. i- ·. , •. - < ·. ; . _ ...... ':."_: .-: . ' .:>·,:·_·_ \ _:)~> ~-~. ~' ~~;-~-~-'~.~_:. ''· ~ . ,·' 

10. · Manur~~ 3.5 tons · ·' ' , ·.).5.2 . 25.8 ~- 42.7 .· J0.6 ·" .. ~ .. ,.j.o_ , ~-~~-. -17.B 
" , . ·.: _· ·-; ·r":. ,->: ·.);_·. __ , · .. ,~·· .:".: .:·~-- . : .·. , 

n. Check- (none) __ : ,., · · " __ ,,. - 14~6 .. 22.2 .·.)7o7. _ 28,8 · ., 29.6 ·_· ·~ 16;7 · --
'- . . I - I • ' , . . ., ' ·- \ ' • ;:- .J "I ' .... ~ ' . • ' " I • - :,.: • : ,.. ..... 

Average or all
1

checks . ·' ~:,.14oi .. 24~6' js:9·· -.· 25.2i. .. ~-.; '29o6 ; . 17,0 .. ' I 

Crop ye;Uo precipitation, inche·; • · · 8~68 ·18.00 :0{29· 11:·6.i . 13~89 .. 9~43 ·. 
* Turkey: wint~r·wheat_ v.ras grown)n 19ll, 19241 19261_ )927,• 1928~ 1931; 1934; and '1935 and_ · ·. ,_ · .. 

- Baart spring lVMat. in all· pther years.', • .: · ·. . , _ . ' · , ·. · -: .:, . . · . . . . · · 
~f. R "d . .. es1: ue applied ·d~es not include 'binder ~ubble. · ,: ~- .-:: .. .... . .. . ':: ··. '-:., .. · .. 

. -~: 
·~ ., 

' .. 
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1. Chcclc. No ~sidue~ npplle·s; bind~r· ~~ubbl; pl~d· ~~r · :·4~-_'~ ~ u,.; straw pe~ ~,p].OQ.~:· ~er- ':, · · 
2. lGOO lbs. atrmr per ac.re p~ under (,' -! ' • s • . so.lbs. per acre' runmonium euU'ate . : . '· .. "' '' · .. 
3 • · 3200 " . " " "· • . .•• .. . ; · .' . . . . 6. . C~eck - ·. -'.: ·: · .- -~. · -'· · . . ' -·· ·· ' :- ~ < .. · · .- · 

7. · SO lb3~ per acre ammonium suU'ate and BOO lbs~ per 'acre. or stra-.t plowed -under , · • 
s •. 100 lb~. per acre a:mnoniUI!l suU'ate and 1(,00 ~bs., or straw j:>er acre. plowed ·Un.dex-- .. 
9. 100 lhfe per acre 'ar.vnonium 'sulfate, no· straY{.··. ·: ' · · · 

10. .3.5 tons per acre or rrianure 'plowed, under·. . :. · .: . 
lf• Cheek· · --· ' . ' 

,·: 

F1611re 71.: -Total r.itrogcn in 1922 and in 1940 in the· surface six inches, or s;il o£' s~veral plots giv~n var­
ious tertillter :m.d crop residue 'treatments. Duplicate plots 1'1e:re used tor each treatment, one 
1n crop and cne in fallow. The total nitrogen, in percent, is the average to~ two plots •. 
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_TI_IE IDAHO· AGRICUL~ ::EX!'::· :::ERn:::::.W.::.rr:: STATIO!! -
·... ' .._ _......,..1 - . . - ' ... . . 
Crop produ~t~on. st~dies· 1n.:Idah~ ... are .carri~d: on ·~t- the U~versity 
Farm at Uoscow and at branch stations. at· Sandpoint, Tetom.li, and 
Aberdeen.: A brier description ·or··clinatic con•litions at t.hcs<J ~ 

·locations _is. given-in ·Idaho Station Balletin ~\.>. 227, "Crop Ro-
tation Studies'' b7 .Baker IUid Klage_s. ·.. ;· 

•• 4 • • •• '. • '.· "" ·.J •• 

- , ·. · §Timms .Q!! CR.o?i>ma •mtions ·ron.··-EROSron cmrmoL · .. ·:. 
• - 1 ' 

0 

I < .. . . .. ,: .. m ~ DRY. FARll :AruiAs QE. SotJTHEASTERll IDA.ll<l 
I .... '-

. : ·' . ~ . ' . . 
• J Il\ l9J9 a co~er~ti~. :p~je~~ b~tween. t~· I~~a·: A~~ic:Ulturnf··· . · 
. Experiment Stl'lti6n .'smd. th~ Soil. Conservation Se~ice was started ~n 
the Br1nch Sto~~.tion o.t· Tetonia to deterr.d.l'le the effect or various 

. 'tillo.ge rtet.hods on·. soil. erasion rmd-7ields or v.rheA.t :when. grown. 
- after fallow on the dey-rA.nned ·1~.nds in south~aster.n · Idnho, \Utb . 
, , -Hr~ ·Hugh ·c. UcKq as "pt-9Ject leader •. :The rpllouing ~s a condensa- · 
. tion o! Ur. HcKar' a·-latest progress r~·pon;..- · A ~ore complete report 

· o! .results !ro!'l these studies· is contained ;in Idaho Experiment 
' Statiort Bulletin No~. ~55 ~y .Hugh· c. McKq. · ' -· · · · · 

• ... ! . • • . • - .. ••• ' • 

·The Tetonia B~~~ti_. EXJ>~n'm~nt··.station' 1~· ioc~tecf in ·'t.he dey. farm 
region of: sout.h~astern Idaho 1n T~ton. Councy. It is 7 !Jiles north­
lfest or Tetonia, Id&:o, or 30 ·Miles,. east .or Rexburg;·.Idaho,· on 

· highwa,r No. :n. · It :a.s located at the no~heastem end .or. the Rex .. 
burg bench area at ·an elevation or '6,000 feet.: . Ttle soil corres­
ponds t9 the Ritzville series. ·The . .'average anmial precipitation 
is.lJ.linches~ ~' ~ · · , . .- x · 

: . 
'•' ''. • I,~~~' ·~ ' ' •, .-~· 

Purpose and Plan or Extierimentsr · Th~ purpose .or· the coope-rative 
. tvork on the-Tetonia Branch Ex..oerinl.ent Station is to· study 'the effect 

· o! several types ot initial tillage im.pleoents and· methods of 
fallow cultivation on placement of erop resi~os,· roughness, and 
cloddiness·or· surface soil; and·to stu~ the ~ccoopan1ing effect 
ot-these on resistance to erosion, ooisture conservation, nitrates, 
and rield. The initial tillage impleotmts us~d are the moldboard 
plow, .one-wa_,v disk1 .listerbottorn plow, moldboardles·s plow. and the 
revolving rod weeder with shovel at.t.achr.lents. · To· carey the program 
through the entire cropping cycle, studies were started in 1941 
to includ_e method of cultivating t.he fallow and methods of seeding 
on soil· given initial tillago with aU the above .types o!' imple­
ments •• In the studies of methods or handling fallow land are · 
included the pra~t1ces of stubble-burning, rod weeding ~edi~te~ 
after initial tillage, rod weeding on~ whc~ necessary for weed 
control, and disking in. the fl!.ll an<j spring before plowing. .In 
the seeding trials, two tyP.es of ~ .. ·~.Us are used, the single disk 
and the. deep rurrou disk drill. . .. ·. . . 

. It is evident' t.hat the success or taiiure o! an: agricultural system 



',· 
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:: .. o~'practiee·.M.ust:depep.d :up6n 'the.: a.verage.,results _th -:-.,£low:: froo ·it·· 
·I ove.r::.a consid~ral::lle.:.,Per:toq .of .. ,:Y.e.a.rs~··. Although• t~po:,:·a.ry SU:¢cess · ··· , .... 
.. 'rn.i"i.;ti,;'be' i:tchieved uridel'}abrlorrnal ·.tbhditio~~ t.iri 'spite of the 'violatioll . . 

of,.'aceepted ::f'arrdng pia.ctices'j-'the:::r'av'¢raple·:results·from 'stubmle . : :: ·. 
, ·mulch. ~t:i.lti.ge fer _fou~.,· s~c?~s~±V:e. ;years ;ndica~e. th.a~ .it. 11as ·a' very · 
:, definite· ,place' in:U~e dry •£am: agricultu'rc!(o:t' ,southern 'Idaho.·. , · . -
') . ·.,.... . : • ·.: I:.: ·/. '' ; ·:·. , ,:; .'~<\ •;'',>-:~:\ .' ',<:.(:i' ·<• !·>' >, · .. ' .. 

:;. Soil' Losse_§. The value· .or:·. crop resi.dues ·rot.::¢~iorr ~ontrol'. and . 
:.·.· their. effect "o on. the ·.a oil· fs· hi.ghJ..Y:;dependent: :upon. the .·am6•tnt 1:.~· b.e · 
; .)it~lized anq. ~hrdr .Pl~ee:.~ent·:.'~tu-j.ng, ~·th~---~n:f,.t~·aL:~ti~l~g~::pperatious~ 

tn these ~tuQJ.t;!~;J 1 .~hree placement~ of. .stra~ resid1le~ are :used: The. 
residue ~s. turned· tiompletely;tixtd~r:,with(the 'ma;tCI:.:.oard'plowi mU.ed. 

'. with the ~Urface''/S Oil' ~rith .ttie. pne~Wa;y' dfsk:,·:::'8,rt4 ~·~-f3!f on .·the ·:sur-' · \' 
. face with ·subsurface tillage 'implements.: .. · ':T' 'order to differentiate. 
· hetween the .effects o.f types. bf' initia+ tillage ;~and~ the ef;f'ect. of · 
. : strav,r· residues,-. al.i. tillage methods:vter~ 'rep~ieated·:. on, soil),rhere ~· 
.aU the residues wer~ purned:. ~. )< ... } .... · .:- :; ·.:.:_':.,'. ·•,':- · :-.·.. .: .,. ·.' .. 

, . ',\, ,1. ;·'' • ~:··. -. < ; ·,, '. • . '·' , . .-; .. :· ''.··:·~~·~...,"· ~!"~ ;.~i- ~ .. )' .· ....... .·~ .. sf" t., .. ·• , ·~ • I '"', 

'The'.soil lQsses iri· toria:'.n~r"·a.cr-e''!Q:f'olie.::·season,S.r~" shqwrcin .table ' 
').14 ._for· land. given var:i.OU$. t,J.llage·.tl;'eatmerits1' .'lrlth.:s.t:-avJ :b:urned· and~ 
~··.straw utilized.-. Soil lo~ses were .det~rniiried~.in· the· spring· of 1943 · ·~ ' 
:'_·on la.~d .that was,·fal,lo,:ted; in 1942.'• and' s~eded ~to'vdnter vrhsat.. in thu 

;;::: ~alf· ~r ,~hat y~a~~ ·.. . _· . ·. ·: .. ~·: ·::· ~-:;.: ~'::.·. >:'.~ '_.; · ·:::·.·~ :::::-.::_-::·;.·- .. . ·. ':, ,~'-~ . ·:. ,··: ; ·. .: 
v· Ta.bk .. lt+'~oillosQ~S in ·tons. p~r. ricr~(:i'roi!i v~rlous. initial tillage.' I 

.. ·.· : ... :. :'-·;· , and,~sidue J.r~atments. at.: th.e l.Tetonili. Branch :E:r,Peiu .;;nt· .~ · 
· · · .... :'/ \, .~tat~on; Te~b!li~(~,-Ida..~~~ .1943~.~:~.: ~t:~~l: loss ,determinations··_ 
, ··, :·.,:·were ·mad~·~py· the'·rilLme.thod • on ';Land vdth 4500 pounds of . 
. . ·. ·~ ·.stubble: an,d '~t~avi·'residue a·nd·ls· -to' 20% !:lope.·.~ Seeding ·. 

, , .,.;_ · · · · \V~ne ."'n the. o onti:mr •' . ,. · ·: · ' · ·· · • · · . . · · 
. : ·' ~-' ~ '. ,· ,• .'· .... ' '. ,·. ·': > ' ' ; . '" ' '' . ; .· ' . ,, ' .•• . .. . .• "' . 
•·i·.:. :' ,:.: . -:: . .. :.!.. : .. , ·.: . i. 11 , ... : ... • · .·.TI'.-'th < ·' · · ~~~th ·straw ut1lized 
• , •. ··. ,' ' I ;, ' f. • ", ',' . 'I•._; , , I '·" ~ : f ' ' • 'J , . .v_v ..&.. '. : 

\~~{(;.)tpod·.o!': tiJ.~age·' ,: .. :: ·:,: .;·S..traw: V{eecfed wh.'en weeded iin~ disked . Ave~. 
· ·',· · :i ·.~.;, ·,; ;-: ·. b\J.tried .necessary' mediately before · st'raw 

• • ~:~ ••
1 

· •• • · • • • ••• • • • I;..wincr used_ 

... :~~iJ~~~~a'pt~"~ri~·c.· <·y~··i6 .. :, ·':?·<"··;,·~-·· .·1o.- .. ··.\ 9 ··· ... s.6 .· 
.: One-;-way.dfsking·,: :·:. , .'·· 140.: . · 5·:~>,:· 9~ ·_,:.·_.: '? :.:;. 7.7 
; .. IJ,ste~b~ttorn .. plow;t.ng _; .· · .. .33 ' . .trace· ,. : · 4 : · 2 .- · 2.0 

.' McUal?~ardlese plowing, .. '.· .;33.: ., trace· · 3 · . , .,; 2,0 I 

·: D~sk b~for~·p;to,~:tng·v(i~h ·~ ... 4~ . · .·.) .: : . . '· 5 ·. 4. ·· · · 4.0 
,;,.·,mo,)flb?ar~l~s~ ,pl.ovr .. :·:: '···· .·.: ,../.- \ ~- , . . ._ · · . · · ·, i · ·, · ·· ·. 

: ·ltr~ ;yi~ed~it'. ''~~h .shovel.sit:. · ..:.fuL :_ . '.I._ ·· ::: , :_i_: '· · • . L · ~ '• /3~6 . 

_':··<~ .. ·:·.::: :) .;·;··:A.~e~~ge{ . · · ::··.~./ :~·44.;a· ·· .- .3~2: . · · .. ·. ·· 6.0 4."a: .. 
1 ·,. ;·' ' · ·, ;' r, : l : )'•,. : ... '· , . ·,!·: .. ": •<. . ; I ,~.,· "'"'J.~ \ , ' ' -' ". < ,..._ 1 I· . \-'. , , '. ·• 

, .. , '. ~~ ' OnlY ·one .replication tor.\his ~pl~rn.ent; dupllc~te one-. 
·; · :·:· · sixth. acre' plotsJ randomized, for all other. treatments. 
r ,. .. _.l .. , . · ~". :: · .. :

1 
.• • • • . • • 
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.. ':"fitlY exception,' the average 'soil losses rro."l the plots liith str.at7 
. · burned were~ times·greater.than.the ·correspondtng losses fr~ 

the 'plots nth straw utilized;· espeeiall,' where .the 'stra\~ nas 'used 
in the' tom ot· a. mule~ on the surface~ The excess ot losses ra..'lg .... 
ed· trOLt about 6 to 33 times as mu.cn.- · . '. ~ · · · · ·.· ' · < 

·' _.· ,' ~- • ~ ' or~ ...... ·.:_ '.· .- ~··,.'~"""'.·._; .'~.~ .. -~ ·;_ ~:~ : '\ ·.~-~ .. - ~· ·.; • • • 

· · In eanparing losses- from the ~plots ·with ·str~" ~ 'Urned; . the a:verage · 
. soil.loss trol'l the· plots given initial'_tllla.ge uith the.: moldboard­

." -less and llsterbottOO. plcr.ts nas ~less thar:i' trcn ·those on \7hich other 
· ~ypes o!. .implements nere usedi.. -.This was largely due. ta the fact · 
; that the moldboardless· and: liste;o-battoni plO\Vs left the: surface· in 

: · a fll'J.Ch. c;loddier: condition. · A higher· soil loss was. expected· from : 
·. the plots plowed ·with- the moldboard ... plo\7 t'l:!.th ·strarr. utilized," but .. 
. . due to· the le'ngtn o.r the stubbl~ s<ne or. ii:r: remained on or near · · 
". the. surface a!ter initial. Ullage, thus a!fording 3~Je pl-otection. ·. 

. J , ' ~ .. _· -~.;. .• . ·' - .•. · ... _-~ -. ~ • 'r .. : .' .• ..... ·• •. • ~ • ·, ·. · .. .: ..... J·. • ~·.. ~.'. -: 

. It· is indicated 1n· table 14 ,.that an.r: excess ;l'lorldnif ot. the soil.· · 
· ·. be!ore_·or during. the f;allo" seasa.'l· has a tt:ndene7 to increase ero:.. 
· · sion. ·.The least .erosion occurred when the f'allolt \'las rreeded only 

: when necessar,y. ta. control"rteeds.: .;;t ~~e .I all or. the' plots 'tlere . ·, . 
. :. seeded· on the co!'ltour;,: tt: is plainl.y evident frOCll these: data, ; - : 
. ';that 'when se~ding on the contour· is~ the' only erosion control. . ·: . . 
· ·_ measure er.~ployed,; it~ is. not. sufficient t·o protect· against. soil 

. ~ss: .... :.· ;'·.: . . ·_.,..... :-··'·.; .·> ·. ··:·.>>,· .'.~ :-_,.-: :' "< '.: :_~ ·. _:·_, · .. · . 
. : t1lnte; ,:thea{ yields• "Tt,~· yiel_d~ o!. 'Vdnter "'\n~~t,' in._bushel~ per ~ · 

acre for the various· tillage~methods tor the ·.rears'l940 ·ta ·1943, · 
inclusive;· .. are given ln tSble 1;~ :·All plots.'uel"Q· harvested mth 
It· combine. · ' : · ;· .. .. .· · · ~· · · · · · · · · · · 

~ , . -:. ::·.r. ,• 
,. 

0 

1 .... 
0 

• •• r < ~ 1 ° ·, ' 0 ~ 0 
0 

j • - ,' .. , 
0 0 0 0 

0 ' ., 

As shorm by- the ~ield data,i,, Sil.rface .utilization o!"· stravr was · 
dei'!nitel.v superior tci atxing it uith the ·surface soil or., turn­
ing it completel.,v· under in gro,f!rig \1hoat ·arter·talloW. ·For the 

: plotS with straw utilized tht: average· yield for those ·g1 verr 
initial tillage YJith the listcr-bottOOl plow was .34;6 bushels 

· per acre as against 31.4 for the . one4Vay disk') , and· 31.· 6· tor the 
· moldboard. These differences nere large enough. to be .st.atis- . · · ·-

tica.llJ" significant. . , . · • ,. . 
.... ' 1 - • ,. 

.~ 
< • 



.:~·::.<: ,J:.:,' ;:· ">::~,· ·: .. · ':- . ·, . . . ·. :./~. >:·. y '.' • •• ' • ~. ' ' • ' •• ' 

.··1;;.~1~;; l5·.'0:...Acre :y:te1ds;·~ in. pt{shelS.~·· o~.)'llnter.· Wheat· grovm afte~: fallow 
:'~::;:;·:.::! · ~·in tilla.ge::,and ... c:rop··resid~e trials·:at/retonia, J;daho for 
:·J ·r;i·, ::''..·the Y~f:l.rs 1940·. tq· 1943,, inc:lusivci~ 'in .r.:upllcated 'arid ran.:. 

, · .. · domized. 1/6--;acra- plots.'.>; :,: · ':'. :, · ·<. ·> ... '· · · · · ".: · · 
. ·.: ·.:· : .. :·:····~.···.·f.<':~,···~<<· .. ~: ... :.' •. :···,··'.c·· .. ··. . .· . 

,. · ·( .: .~ · . ·:. ,· .... :· . , ;;~40., ·~·~94.~-~ 1?4:?··\·1:943 Average ·· 
,: ... ,-' ., '. -:; .. · ... ·. '~ ... · .. : .. :._··.;--. ~~-'·.·:,.:: ',1:·.·-<.~· ... ·.\:· ... ~~;··~:~_::·. j.. ..... :·:·:.~ ... , __ ,_",,·~-.-~ .• ~<. • •..• _,;··. -. ·~ ':~-· 
)!oldboardplo,v,· strav~:utf;lizect .·•; 25,·a:;:: 29.2 ·· .·:.36~;·· .:J4.S · ·.· :u.6 
":'/ . ·, ~~ · ' : ···. ·~ ',. strayt:.burned · ·~ ·.~::·.:2S~3 ·: .Jl• 5 : ''35. 7-:·"~··37 .·s , . 33.3. 
~ One~'l'fay-, 'str,avi utilized:· ~ · .~ '· · •: · .•. · :.234!9 , .... : JO~].;c.;_·'40•5~.:-:·:,J.1.2· ·· ': 31.4. 
' ·'' ·: · 11 ·.straw burned;: _ · ::...: : ') '26•7· · :.31.4 · 36.7 '·3?.tl.·.· · 31.7 · 

·. Listerbott.om,. straw utilized ;- ,28~4- ·:·,·.33tO~:· 1) .. ~··s·i:.·J;;(: .. ;.34.6 : 
.. , ·n, , . · ·!1 ',' ·, .straw burn~d·< , ,Y -': ',31;8 · 37 •. SY:~i.~·37~9:; 37.4 · ·.:3~·.9 ° 

All; tU.h.ge' m~thods: :· ·:· ~- · ·' : · . , . ··.~": ,: ; , :~.·· · y. ~; · .. ·.··. :; .. · · :· :· ·' :. ··. . . . ·. · 
·: •.. Straw utilized · · :' ·· .'.· - ;; ?6.o .':' .30.8-:_ '39.5 ·.·JJ•S ,··:)2.7 · 
··.~+._raw burned. : .... : ::._·.:/., · ·:?8.9_~>>:J3~5 ... ~·36~S/. 35~8:·'.33"1 

·,·.,.'<I''..' ' :,· ...... I'• : .... ~,. '', '·'.':!:·.' .,=;\'~~j:' ~-<; '..; • ~ ... ·.:~<<t ·: -~:<::."_·>:··:·i,~·:·· ... ~::·.~ • .~.. - , • '• ';k~ 

··1vfold.boartl tstraYI titilf.zed. ·an~ ~t'raW(b~rp:~d)"::r·. ~: : '. -:· ·, :3?e5. 
'One--1vay (:· ~~~ .. : 1~:' ·' · .. lt' .. :· .• u :''· .,f:,:.}'·::··.· .. : .,' . "':31.6. 
'/Listerbot.tom '(. "· · . ~·. · · ·· n . '' ··. ·· ·.• •t': :· '.)'' ·: '<'"· ,,.,- · '35.3. 
·.• •... ·~~-·~~- .· ._;;,"::~. l .~-.· \· .. ' .... _~ .:.:._. __ . ·:··· ... ~ ..... ~~."~.~-~:.·\- .. :·.::·;~·~: .. •. ':-/.<:: "; ... ' ·:,- __ ·: .: .. ,:·-.. ·. 
:,:l'ha average yie.ld obtairied- from; the': plots ·\vith' · :rtrau:-oU:rnedvras 1.1 , 
. bu,shels ~re'at~?r th:m'' from tho~e l'tith~ st~aw utilized, a difference. not. 
: gr.~at' en9ugh: to 'be. signU'icant~· .' ·rt: i:ffelt ·that'. these· figures· v1ill 
aoori'' r~verse: themselves .as· the ·erosiorl' .inc~'ease~.:·.: !n'years with light 

.:.straw such· a:$·1941. the • yi~lds obtained .t'roi!I. the:: plots. with :::~t·raw . · ', .... 
,t+~~~ized ~~~e: ~ig\1~.~ thB;ri .·t.p~(wex;~ /fr,m ~ht\ ,P~o,~$ ~ ~h · f!1:.-~a~. bur?ed. · .i 

:~.·-'~··~.~.'.:~f· .. \·f···,_·. <·'·. ·1 ,'.· .• , ;< _· •. _;·.~; ;:·:,.'·>>. }:·_', :~~·f'~. ~-:~·, .. -.- .. :.:··.'..: :·:.:. · ... -.:~ ~. :··· '· ·. '>.··~~- L , · ;' ~~--­
'<In;tl'~e summer!' allow .. stuoies)· . .rod -rreeding· only v1hen necess&:.~;i to con:- .. 
f.tto:I.;~weeds'gave'the(highest yields ·~xcept tor :the plots .With stravt .. 
· .. b~~e,df }i7ee,d+~g :iniinedia:t~'J..t.'after.' plowih·g': ·gave. a ~o,•ier yield each · 
'year;- lilthough .. 'the' difference' waS'._not,'great 'en'oug~i to be .significant •. _-:· .. ·. : .. ~. <:·\:~:~~ _-.. ; . · .. / _,···.~ .. < ',..~:~-~(···~~. ~_:_.· ·-;~~.·; .. ~ ;_:-:·.'_:·>r·~-:::;_·_.-._.· ; ____ ,·_ ~~-~~.:.· ·.· .... ·· . · .. / ·=· : .. ~>.. (_ -.. .. 
The .. ave.rage ."yields !ror.C ~1 initial ti~lai:e !'!'l.ethod~ for .the prac~ · · 

.. ti.ce·pt:·diskirig beforii plowirig'did not Show an increase in yield, .· 
>bl.l t.".lt' 'did'. help, n~8,terially ·.in" the ease. of .-later operations. The . · ... · 
. p:tactice .Of ''disking .before 'plowing witb the rn.oldboardless plow· gave · 
&.high~r.:yield .. 1r;11943;·:::> ,:· .: < .'· . · · · · · · . .. · -

-1-, • •• ~ '; ' •< • ' • ·• . • ' : ' • ·' • 1 ' • • ',_, 

·.";, :;_ ~·t'•',,:'\·>·l:··-~1· .-:, ... ( ·,,, !, ·:· .. .. .: :: ~~-.-;·: • ·:. ,: .. ·.·,· .\f ... • • J, ~ •• . ~ • • • ·,! 

.... ',r~e",'>d,ata -~~r. :the. iast:.rpur rears·:def,initely indi~ate, that_ erosion·, .! 
can.:· pe.;~::ontrolled by' the stubqle mu;Lch type of tJ.llage,; and the t ·.: -

:··yield~;,LO.aintalned ~t a point ·er'1tial to :0~ greater. than rror'l burning, ' . 
. ttte.:;stri?:w':and ;usin~ the one~var ~isk for initial'tillage.,·Forthr;, · 
: 4":"yS.B:t;' p~rio? .. there '!Vas a.r:1 .. average differel?-ce in,yi7ld of 2.8 bushels 
in ra.·~')r .or ·the plots' tilled trith .the listerbottom plow \':ith straw· .. 
utilir.ed. over those one-way disked \'lith straw· burned. "o : . 
' ··\·. ' .. '· ' ' ' . . .,. ',. '·. , .. ; ".. "• ' . . . ' ., . 

·Moisture' data~·-: Due to the lack of surilrn.er ridnfall a.t. Tetonia:. ·vert · 
· little rnoist'l1re · qonse'rvation is, expecteq during the. fallow' season. '· · 
. An inc:rease in soil. moisture i'rom spring to fall is ·experienced only 
··in .abnormally ·,vet· years. Table 16 shows tho inches of water gained 

. ' \ '. 
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·or lost. d~:Hn:~ .the ·J3u.7tierraUcm·~ea'son tor .the la.St S years.-
• .• .. •. ''t ~ .. ·. ·,~ ' <,.· : ' ), ·,~ -~ ,· ;.,i. .· .::'· .· .' '" '· · .. ; -~ ~ '-, ~ •" - ''' 1. -~ ·' ···:. ~ ••• ,, • ,»• 

:Table l6 7_;,;Average·inches'or !rater~-gatD~d or)ost· during the f'allOi'l' 
: .. , ' · ~ : . season_ in. 6 feet ot· soil tor- the various initial tillage· 
: · :. ·.;-... methods at. ~e Teton1a.aranch· Ex:>eril!lent .s~ation, 1939-

.· .. .-.::: ... '194.3·--::. ~ :. ;. ··: .· ~' .. :_;· ·: ' ·::; ·. ~ ,'." ._ ... :, ~·- ... ~ . : .· •. ; . . . . ·. ~ .;: 

: ~ · ·.~~t~~·_l-i~-a~. ~,. ·.'·.-.'.:·~·--· :_i9.39·. ~-: i94o ·. i~4i. j.942. · _.1943. ·. i.~~ · 
I C ... I, -.. ' • '· , ' ' •. 4\ ·.: ., ,· ' ) • • ~ .• ~ "/... ; ". - ' · •. • • • ·, ' • ' ~' . )" ~~ • ~· r • • ~ • ' • 

Uoldboard~-straVI burned / '.;_. :.~.s1·~ ·0~69 · b.?.1~ ·~ .-1.66 :_ ~.-41_>..0.74' 
; ·.; ·~ · .. --~~·.straw u~illzed ·, . ·.~.7;r.< 0~9S .: o·.a9 _, -1.79 ... -1.9q · ...0.5~.~-

.. ... ' .. ~ ." .,. . ' • l ~. . . ,. . • . . 1 . -; • ' ' .- . . ' ~· : ~- ; ' ' •. ' ' ' " • • : . : • • ' • .,. • • ' - . 

. one:..w~· dlsk1 . straw b~rned ·.· ;·~j.)? ·~· 0.6). · '2~P'·j .~:...:2.16 . ~1.42 ~ ..0.81 
·· •:·· "!' ,. . ~: 1 :atr.aw utiUzed ..0.22: · 0.41; 2.~ .. -2~'2'7 · ~.6~ '..{) • .39 ·. 
·: ...... ! ·.- .: .. · t' ·~ .... <( -: •• ·-: •• : ;. • ••• : ' ••• '\_. • ... ·~. ~ :. " • ... .- .... '":. .·''.·. ..... • • .. •• • • 

. Ltsterbottom,: straw· burned. ' ~;.:.).32: ': 0~)4 i.35 . ~.19 .;..1.87 -1.14' 
· ~ , .. n :: · ,:··straw'utilized . ..2.S7 .. ·.0.49 :; 0.93 · ·....2.94 · -1.61 .. 1.14 ·. ' _:· ,·. . ' ... . . . ·_;;..;.;;..;:___~ _ _;;..;.;. __ ..;...;.~-----

: u •·~ . • I • ( .. , • ·, • ~ ;' . - -- • ~ _. ' ,. • • ~ ,-~ '' ·,, ,·. :, 

·A~erit.ge, ·au· rnethpds . ;. : ·' ··. ~1• 79 _· .o~ 59 ; : 1'•41·~ . -2~17 · -1.99 -o. 79 

P.recipitat1on between dates ·~ · · .. · : .· , . · .'~· · . . . . 
or· sampling, inches. ·, . ' . ~· 3.'82 ·i , .. _ 6.61 :__ -;' 6.)9: 2.02 2.99 ' . 4.37 

' . . . .. . - ' 

• » ~ ... • f • • t. • • ' t • • 

• ~: • • • •·•" • I : • • " _- • '·,,' : ..... ! •I f :, ' .J .... • :. • • ' ' ' ..._, ' ':. ,' ~ •' ·\... ~ • 'r t • .· 

· Th~ .hl,;~st a~~~~~~;··~~~l· ~~~s~ur~· i~~~·::;~~ing. ~~~·tallow ~e~·o,n · · . 
occurred under the.1llsterbottOC1 type or· i.nitial' tillage. The ·~ . 
drdllui.ty in l!lOisture loss, regardless ·Of whether .tlie stra\7 u~s\. · 
utilized or not; ·indicates ·that leaving the·. straw on the surtaee 4id . 
. not result in ·ge~ting lUUC~ l!\Or3 '"later. into -~he, soil during' the , . 
tallow season.·· The greatest .valuo or strart on the· surface in .this · 
'area is to prevent runort in the. spring. Thero' was a sllghtl,y 
.&:reater average moisture loss tor the plots \mere' the' straw was. 
burned than. tor the plots. where the str.aw was :utilized, but the' 
ditterenee was not signi!ieant •. Averaging all met~ods.tor the five 
years,; a little more t.h'an 5. inches Qt, ·water.were lost anne:..lly dur,.; 
ing the fallow· season. · · · · · ·. . . 1 

t ~· , , ' • • ) " • ) : 1 • 
0 

•• •• 
0 

j 

0 

I""- ) 0 
_. , ~ • ' • • • / ., ~ 

1
' • , 

Nitrate Data. ·•· In .this area the. tomation· 'ot nitrates d:.1ring· the· 
fallow season -<:~epend·s iargel,y' up~n. the a.'lioun~ .. ~ moisture and straw· 
present in the surface· soil during the .. .fallow season. Table 17 . 
shows parts per million or nit~ate$ 'as nitrogen at Ul:le ot seeding 
in soil. given. initial tillage \71th v~ious tillage implerJCntsl with· 
streJl burned a.'ld straw utilized. · · . . . : . . . · · .. ·; · · . . . . 

. , .. ~ . .. \ . . 



., 
·.54 

~·, .·,~. (. :,·.··~·: I._:··~·_· ... _·~·~-- .. ·~:·:·.-./ .. -~··.·· •. ·.·, ,.' ,, . ·.'.:- ' 

·- Table ·17 !"'1'-Total:nitrate~.nitroge.~ ;in: pa.q;s:per m.5.llion ~n tvro feet 
: • :·.:: ·.: r, :';. ?r. ·soi.l at .~t~e.· of ~_e.~dirlg ~'inter 'wheat for vario11s, . · 
.... \·:·; :;· , : l.!lJ.tial· .. tillage~ methods·-a1:- Jtl:~ .Te1;onia Branch'Experi-

, . ·ment st.at.lonj: 193.9..;>194.3~:-:. . ('/·' ., ... ··.. _·'' ' ' .. 
• ' .. • . _ .. ~~:·_ ·.-···. _,_ ... ' .:.~ .:· · . ..... : ·-~ ·•• - .. i. •\~ ... ,·'- ··' ' ' 

•Ave. 

' ,,·'; • ......... _~···~·:·:~· ... ·~·("..•:•~,\.~·~._" "•' j.,:·:~-·-:~--_'.'~-·~··:-·~· -~: I • • I 

. ' 
),foldboarcf, straw. burned:':. ·._. ·12~9 · .. 24 • .3 .',· 67~0 ~ ·~.3-._6 -.32.7· . .3B.l 

· · ·13traw ~tilized:·· ,,/:9~5 "; ;34.) ·: 71~8::'~..33~1 '.;28~6 ·.35•5- ·' 
\)-~ ·.. ·• .. ~ .. ~- '\ •., ·:_' ~ .. .,-.:···. ',<·~·.': __ ·:~--~_': __ ,. .. · ".__· <' .-~_-·,--~-~J~: .... ·:~/8~":: .t, .. ; __ ' .. ··.· .. _; ---~ . .- ... 

. One-,.waJ diskJ strait bt+rned -< . 16.2, ·.) 1S~9 .'· 64~6 ~.;;:;J7.B.•,.: 39,4 · ·_ .35.3 _· 
· .- :. : ; .. ,:' stravv·u;tilized.'; '9•5 : }?.6.) ·, .·7:t;s:>:2],2· ·-31,6 ·· .33.1. 

~-~-' '· . .., ·-.. ~-: .. ,· ..... ·~_:,.>:It· _·._.·~·_-.._-~:.:,/;·_:;·,;~~_>-·-.~·, .. ;·.:_: .. ~ .. ~-~~-~- .. ·:·- .. _~'-:;~--~--~·~-·· .. _:· .. ~.1~· _'-~ ': .: 

.'Listerbottom, str.an'burned-<::._·. ·8.;8.•_:19,0:·:·, -~4~.~-'1.24•6'··. ·l0~9-. 27~6· 
· .. - -'' · ~·str.aw-utilized.,s.;r··,-22, 11 J··~;6Si6~.:;19•0 <J.5.9,.:· .. ~6.!3 

-~ ·;· . .'. ',~, f .. r, i '!./:· •' ~ '• -~.·.· .. · ·, : ::-:.(-,_~-~--:~."''1.~ ·•_ .. ·,'· .· .. ;t~~~1.·,·. • .. ·, ·. ,·•'·".·' ' 
·.Average, .all years,:,·sttaw-:burrted···; ;: ·· '-·.:·:·,•:.·." :/·: .. -~ · · .· ··.3.3.7 · . 

. ·. •• •. l · -: •• _ .. straw-.u.tiJ,.ize~.~,:~;,··' · 
1
;: •. ····'>··~::<· :.·· .. ·-·._..::',· :. -~~;,B:~ · 

.• - j. ": · *Ught' stub~le, ~~ {946 ~d. i9Uj ·1~eis ·t:~~: ode. to~_:P~~~ acr~; · 
, ·. , heavy'stubble, 2 to_2i tona.in''other·years. :~:: < .. ,. . ,·- , 
.. . ·: . . .. . ··~: ' • -~ . :.. .~ ~ ... ~ . : ·, ·<;-;..:. - .,, l - : ... ' ... ~,-~' ', .·. ·~ : : ·. .. . ~ ,: . 
•, .._ ' • ' .' .._ ' ~- ' '-~ o I ,• ,_ ~ • . • ~ ., ' 

:~c·. I, .~. ' •· .·. . /:·;_:;_·,. J;:.~. ·.,': >-·<·.: ~· , •· ~ .... " 
. . . ' .• • , -· I "", -. , , \ - • • - • .: • • • -.. , • ' ~ )' • • : I • • • ••• ,·' ;'' -~ .' •• • "' 

·surfaee Residues Resulting-from iTat-ious-Tillage OperR-tions.··. The ere-:-
:· sian control :v~lue' or .crop. residue~ depends· upon .hmv much· of the re;...· · . 
. -siciue is ·left {)n: :the. surt'ac~~- ~nd how r:ltlch or it r Jmaihs' on. the surface -
(.dUring the'~er·ralJ,.ovi and 'a.tt'er ·seeding operations~' :The pounds m: 
· _straw on the ~u.rface:befo:re plo1:ring~ ~the: ?r·iount left ~ter three ;.. · 
·_initial t~llag~·'op_eratfons,::and-:t~e:amoun::. :.eft after: the summer.fallow 

season of· 1939 are.:shovrn in'tR.bl~ .18. · -- ·· · '· I · ·· 
.','{ ',.• ~-~,- ;,_- I ... .'• ,· .··:·,,1 -~- .: .:·· I . ',-,f ·.' .· ·~' ·. -~ ,' .'. 

I • .. :· ... ~- _,; • ' 
• ' ' ', I' I--: • ,. -., • I -

· Table 18.~Pcni:nds· of' stra~~ per_ acre on the· sUrface .before--·a.nd after three' 
dif.(erenij. initial tillage Operations/Mel the pounds• lost. from the sur-: . 
· f'aca, .Tetonia, Id~o; :1.939 •.. · · . · · · . -.. · · ·' · · : · ' · 
', o' I , ' •. ' ; I . , • ." ~ ' , , .) 

. ., 

.,· -'_. · / ·.' 
1 

·, ;: .· ·Before After .Pounds Percent l'bs.' .on Pounds· Percent PercElnt . 
• , .• ' I' ·, \_ . ' • . • 

.·' -: .· .. ·. :;: : :·: · · plovi:.. p16lv~ turned turned .s.urface ·lost· .. ·_lost· left for 
1 ,Type .or plowing. . ing irig under · under , time ·of ~ .f'r,oJil ': from .. erosion 

, . · ··, · · .,,• · ·, ' 'lbsi/A .lhs,./A ·.:.:.. . · · ·.seeding Sul'face surface 'control 

,Moldboard'. · 4977 · · oo~ ... '4977 · 100.0!" · · · - ·.. o.o · . 
· One-wa1 disk .< 4947 __ · ~955. ~- 1989 40.2 ·. 2454 . .' ·50el . '17.0 . , 42.8 · 

.. · Listerbottm · · .. 5052 · 4775 ~TI. ____ i,_L__!ill!i..:. .. 69.9 · 14.6 79.9 . 

.. ·• ~(,:v~tl'} heav:f. straw,·· S~me resiaue r:1ay remain ~n the bUrfnce after pl(_?Vl-
,' . ing· with a· rn.oldboard. plow 1 the amount depending UpOil the depth Of 

· · plouli.ng Rnd whether the land was disked prior to, plowing. · . · 
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:·.: Of.:·th~ ~1~ent~~~s~4:1n thi~--~tud.V. tlie:ltst'erb.~t~~ pi<wf.·l~tt the 
,,· max:imuni a."latmt of etraw·orfthe· surface tor: erosion: control •. Onl.:r · 
:: ~ ~.s_perc~nt o(the' stra!(._'\'!as t.ume4 under whi~a:40.2 percent was .. : 
: turned_ \l.llder· with_, tne-.one-:w~tt. disk,," and 100 percent ,..ith, the· {told-.· 
· board-plow.· ~~ng'tha !allow season~ l7'pe:rceht ot.the straw_nas · 

lost trom ,the· s~rf'ace_ ot. tbt~la.!:ld that.)1as one.;..,.,a,y disked,_ and . : · · .. ~ 
U..6 ·percent. trcn the land that \faB listerbottom plorred, · · .: · .· · · 

j, .......... ~· : •. -'~ •.• ·• •. ·~ ::: ~:~ ~· •• ·.l .. ~. 5 : .. :_.:·; ·:·· ~ .:·._:·;· .. :.;:·. ~ .-".: '!•,. ·,. " ,·.: :_. ~ . . .... ·• 
. . · ... ·.. . : ': -~ : .. : .. 'CollCWSIOI%3 MID RECO".Jt!ENDA TIO:JS -·: _- . . : • .' ·: .• 
··, .. _. ',;.: .-. ~:-~ ':._: .. ·. :' : ,·:--: ~·. ~:~ .'. - . ·. :>~ ~- ',· ..... : :f~ ·. :_ / .· -.· 

From the results f)f .the· e.xperimeats and experiences'i'or the 4-yea:r_ 
, 'period,:th!'·.toll.owing.~onclusions~~M. be 'dran_nc-'_ ·: :.- ... ·: ;·· _ .. 

;,. _.,:-• .: ..... ·,.·, ... ':~~·'. •,w ,;'',•\'•;" ·- ,•:~~;.·, ,_..'{,4._' ••• ,'':-·'' ~:l", .. ~ :~'{ ~- .. •.': 
0 

';, ' ' 

·.1.; · Burrii.ng._ifstr~.-residue~lil tha·:gre&tes~ dngle.-tactor 
. '· ' .. contributing to ·erosion .Jt'! crop land' in' thEt south ... 

_,.. 1' ' ' • ' • '1 l.· ., J • • .. ·.,' 

· .. . : eastern.ii~~o-drt.f'ar!l·ar(H•·~.'~· :·' •. : .\:. ( .• ·:,. ·. ·.~· . 
... ~ .... ~ .. · •. · '.-. ~ ~· ·· .. · ;._ ;·-, ·.,~·":·. -:· ··_: ~--· ,_·;_ ~: -;, .. " -~ \'1~.,--~-~. :· ~ .' ·' .. ~-! • 

. · 2.J l7ork1n& ~rf'8l].O,y more: than_ io nec.~ssar7 to. co~~ 
' ' : trol.rteeds ha.s.~a tendenc1 'to increase erosion. '·-: . . 
~-- .. · .. -.... :~::.: .. ~'··r~: ~:-·-~·:· _.· :· ___ : .. · .· ... ~--~ '.·'~'··."..,.---._-.' -~·· ,_: ··. ·'·~~- <::·.· .. / .. f 

'.3.: .For ·\meat riel.c!a· and erosiorl .. control.- sur1'ace-·ut111~ 
· .. · .·za~ion ot stra.,., is &uperior .. tp r.d.xing lt· with·_:the: ·. 
· .. · .. ~rf'Ace .soil or· turning it completelt u:1der;- · . .--._ · .. 
,'. ~ .. ·, ~ ... :.'·~.-... ~._ •. ·; .. ·.:._ ...... _\;.-~~;~· .. _t~···.·, . .-lo.~·" .-.'_t_.:.-~_.-,_ .• -· .•. • - • 

. 4 •.. l1it)l·:hea.Vf.)strau.- burning gave. 8.'·8n1all increase in-: 
· · yield; but with -Ugbt strau, ~no ndvatlt:ige was gained 
·: · - by burning.~ .. 'l'h~ burning ~t. strm7· it1- aU· cases· eon• · 
· ; tributed_ ,to. the .ero~ion problen1.- ·: .<:· · .. , . _: ·. - ·. , · . : 

' ,·~. .,'~ ', ~- ~' / ~·: ~. -~· ~ ,,~ : ', ~ 1 ·, ~~,.--""• ....... 

0 

,r" : .' • _, '. I,"' •' i -.' 

· s. After initial tiU.Sge 1 . t.J'le: nethod at: cultivating .- · 
, . . the. !allo"' giving pest. .results .. tvns, r~ treading onl3 
r " when ·necessary.. ~ ~) · .. -:, ..... . -~, ~. . . i" •. 

~ ... · ..... ::._'•· .~-·~·.f. . •, :_. ·' ;·:·~ ... ".·--.. -~··· ..... ~~ ... - .. ·(~- ... :_ .... ·,. ,~·-·, ·-~ :'• ·~ 

· 6 •. : Subsurf'ace._tillllge implement-s lenve· tror1. 90 to· 9S·.: 
; : ; . perc~t or _the strlll'J_and .stubble on the .surfacel .• . 
. '. . .. : :. . . .. .. ." : } . ~. ' : . : . . ·. . . . . . . . . ,' . ' ' . ~ .' . . . . .... _: ·. 

·1 • . _The lo\11 'OrgMic Mtter and nitrogen content .o! the~ · 
.. · _. s1:1r!a~e soil or southern Idaho Ylheat lands strongl7 

1 ·1.ndic3te. the necessitt ot·not onlt ut1llzin~ all ' 
~.crop residues, but e.lso or Adopting crop, rotations · 

. . t, help p1aintain soil f'ert1lit1• ·. · . ' · . . . · 
. • '. • • ' ........ f. 1.. • ' ~ •• •" ", • " • ' ~ :~ ,. • ·: : • • ,. " ' _·. ;. • .- • ! 

8, '. The succ~ss, of'· stubble mulch Ullage depends upon 
-~ .. · the Ur!lellness 'and. «"U~t..-. ot· operations. All ·. 

t ·. in1t1P.l tillPlee nnd. .fallo\. cnerations shOilld be •. : 
· . · COI:lpleted before the \reeds .Md .volunteer uhent have 
· ·. · mndQ much growth, · No subsurface ·tillage should be 

. undertaken during rnin.v weather.- · · · ·. .... . .... . . . 

" : j .'·· 
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A few· preliminary recommendations o;m be made from h::sults and ex­
periences to date in regards to handling wheat strariT residues as a 

· / stubble' mulch, 

Previous riheat. yield 
Bushels 

10-20 

20-35 

Over 35. 

Approximate stra1w yields 
Pounds p€r a·cre . 

Practice.recom-
- mended at present 

up . to ,2500 · 
... 

?500-4000 

Any subsurface· t 1J.h.ge 
,implement such as a . 
duckfoot or modified 
molnboard plow. No 
extra. disking or stubble 
needed. Use any drill 
for. seeding. 

'•' I 

Spring or fall disk-
ing of stubble, spring 

. preferred.· Spring till 
with 'subsurface im;.. 
plement. Sedd with 
deep furrow drill if 

·' stravt is heavy. 

Best r.~ethod knm"in at . 
present is to fall plon 

· · with modified mold- · 
board. If stubble is 
extreme~ heavy and 

. the grnund plowed in 
the s:J:~ing, both fall 
and spring. prepara­
tor~' disking 'should be 
done. Weed with rod · 
weeder and seed with 
deep furrow drill. In 
areas adapted to spring 
seeding, spring uh~at 
should be used. Sor.1e 
nechanical method of 
br~~king up the stubble 
into srnall.pieces be­
fore plowing would help 
greatly in all later 
operR7..ions. 
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· .• ;RESULTS '!I -iA:OSCOif,~- IDPJ1Q •. -: · • 
• \ · .. ,:-~.,.·~··-d.-•:'tl~.:.:--.·.~~. ,..,··· ··'·,·· 

:. ·Iie~d d~t~ ~e given· in· Id~o Experime~~ st~~ton b¢etih~ IJ6~ 227 
tor 4 group. O! errip-rota.tions tor a ~..-.rear period and tor liDOther_ 

· g.raup tor a ;LS-year period,· together .. with~ a diseus~ion or yiaJ.d . 
-· trends,·· S1nee. the· pullca~~on ot _these results,; the. ro_Uowing _ro:-­
. ~ations -have been ·started- ~'l the Unive~sit7 Farm .a.tJ!omc~'. . 
•·• • ........... • .···':;·;.::.. •• ~",""· .• ,'V~ • ~ ... • ·~··i. ·-;·.·· . .-~ ····;.· ~-··:_.··· .. ~ .·. · ... ~,..- ~_: ~.~· ·, ... · .. :· l_· 

. RotatiOns ·started. in Fi~ld llo.-:71n-.l9.3SI ·;· (a~l Straw J"eturned) . 

. : ..... , ' .. · ... -~ ..... ~_'· .. ~ ~~-· .: > .... · .. ': .. ···~~-·: ;~.·;. ~·.· ... .. : .. :·'"<. ·.;. :·,:.-~~ 'J ....... ~ •• ~· 
· , • ,..._: l~ · Winter· whea.t--peas··· - : ; · >:-• .. -· --. ,_.. -· ·· ·. · -· · :-

:, -~ ,2. :_Winter wheat ~str~1r plow~~ 'under)..:_t~low · · , _ . , . . _ , 
.:~. _· _-- .3,-. W:~ter_ wheat . whe-tland ,'plO'··;~taU~w: '· . · , · _: . . . 
r .·. - · 4.·_ Winter. wheat. et.raw burned)-tallow-' . ·, ·. ~ .. . . . - -·. . 

'-. ~-. · •' s.; .Peas with sweetclove·r-sweetClover plowed uhde~ : -'_ . · .. ·. 
· · -· '' ; · · · . winter wheat~inter wheat : .: • ,. ·· · ·' ~-," · :. · .·· · -- • · · -·. : . .-~> · 6~··· Peas· torr green ·mariure~te'r .Wh~at~nter'wheat -. · 
' ~ · > .' 7 •· .Red clover~ud . clover tor- s'eed~inter wheat~inter · , .. , · 
. ~ ·~.'··~ :~,:· ,'·whe8.t ~~--',:':./:~.~··:t ... ·:,,t··:<~··"~~l·~-~·"~ .. :=-~~ .. ·~~:.~-.-·~~·,:r·~.~ :.~.·:.:·• .~,.·~-~.; -,_~rj, ~ 

;·· • · · r •• ,_ :a, ~Prested viheatgrass-do~-do.~o~-tl&x..:...Winter wheat . 
•.• : ~ '' .... _ .•• • ..... ~. l .~··'' t :~ . .._ ~ . · ... • .. ,. ~:;-~·I'~~. · ..• .: ~ ·• ·.·~· ... , ~' .... ~~ •. - ' . . t • 

. notation.s.started in: Field N~~ 1.:1i119J.lr ;.(ill. straw- returned)'_. ' · · 
".j.: ... , ...... ~ ..... • -~~. ,: ~_ .. \: • .. ~ 5.., _·:: __ ·., •· '~ #··~-~ :<>~· .>·-~ -~ ,•, ":;"'·" . ..... :: : . ·· .. ""1-··' • : ~ • •. • .~ .: : • 

. . _.,'. lO. rAU'~a-grasa.4 years-spring wheat-wi.n!.er,Yiheat-.- ' .. · 
. ·_.: . . peas-4Vinter wheat·.;~ '' :: ; .. _ ... ·_ - ': ·. -.. ' - ·-. . ' 

' ' lJ•' ~~Vinte,.. wheat--r~e•ll• ~- .· .... ,'' ·" .:.. ' ,;, I . :, :.-.. ,' • : ,. '•' r' ' , • I.;· \_ 
•r, "' , , ' ~ _~- ,. Q'-1 I < , • ' • ' • l ' " '• I' • .. • ~ " • I .~ 

; · ·-~ '14. . .Peas :with~ swectclovezo.-;.swee~clov~~- plowed_ under-·· : · 
· .: ·- . ·.- · apring.tlheat,-winter whoat---peas~nt.er whea~; · . · 
. ·. ;· · ·lS.- Sweetcl~ver and gre,Js-mre~tclover ;c·u grass ·plowed 

, • under-spring Ytt1eat~11nt~~ .Jrheat-peaa~tinter . ·~ .· 
· -' ·wheat·,' -l': -• - ·· · 1> .. · • • ·._ ~ -:•_,. • · · .. ' ... •. · • -· '--- -· 

·: ·. ·· . l6~ PeaS" rdth' altaita....:.aire.lta..:..:auait'a.:.:..air~a.:sp~~i · -'. ·: 
· · · ~ wheat-winter whe~t,.:....pehs-.: .. uinter; wheat: • ~ · ·. · .. < .. : · _ 

.• '\ ._ ' ·• ·., ' • -· ,. • ,. ·.' , • ~ ; , "' .. . I,·_ •; • , ' ~. "• • ·. ' ' • • ·, t . ' • • ' 

. The tollo\Ying mane.~cnt practices studi~s 'wereJ .·started 1ri'·l9.38 in 
. _Field No. *7 with 'eontinuous ·whe:q,t, Yrith. :Ul straw re'f!urnPd· to the 
.'plots unless, qtherwise indicated •. Treatments -Nos. 1 t~ '!,,: ·, ·· :,-
, inclusive, aro tripliel\ted, ,:1 : • • · •• • •· • • •• _ · · - • ·, ~- : .. . • , • 

0 

' I 1 .- • f ,' • \ C \. ' ' : ! ',. •' ·.! ~ ' • • ' - , • ~ .~ 

l.. Vi inter .~tt;' moidbo~.-pl(ming~' ,. · ·,.: ·. _ . . 
. ?., Winter _whe~t; when.tlnnd. : .. ovr. · _ . ' 1 • •• . :·. · • . •• 

· '·· 3 •. · iVinter vlhe~tt,' moditbd r11o~.·.an1 plow-.(=t~ed !all of 
.. r :1941) .. " · · · -. · ~-... .- , . - . . .· :: .. . .. 

· . ·.t.• . _\'linter wheat, ; strl\w burned, meldboant plc-w. · .. · . 
. -. -s;.. Winter 'Whe:J.t,. twice ~ho. straw returned iuld burned, mold- ·. 
• ': .:.bo!U'Cf plow.··--· -·r _.J-: ,_· •.·• ._-_' .... . ••. -- . 

. 6 •. , Winter me~t, ·150 lbse b •. sul!ziie 1\J'plled t.o strMF b~ 
, tore: pl0''4ftg with moldbol'U"d plow. · · . .. · . 

· '7• Vfintcr Ylheat, .10 ton~ manure· ever;r third fear, moldbNlrd 
plow.· · -· · . · · • · -

s~ Sprin: me nt I tall plow w1 i.h moldbo.vd plow' 'lcavo rough. 
· ?. Spring whe11t, st~bblo to st.'Uld over Winter, sprint! plow 

With tlOldbol\l"d plow. ;._.·' , : · '· . ·· · · 
' I . 
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10. Winter wheat, trdce the strav1 .returned and plowed with the 
moldboard plow (single plot.). 

11. Continuous winter wheat ferti+izea, single plots, Fertili~er 
applied annually i."l the fall ·before plowing wit.h the mold-
board plow: . - · 

13. 

Check, no fertilizer 
Arrunonium sulfate, 100 lbs. ·. · 
Arnmoriium sulfate, 200 lbs. · . , 
Treble superphosphate; 40 lbs. · · , · ' 
N P (N supplied b7 100 lbs. Ammonium sulfate) 
; ~ (K supplied ~:( K2so4 • 50 lbs.J 

NPK 
On south slope, clay_ outcrop area·:_ 

1.. Continuous spring wheat · 
2. . Alfalfa . ' · 
3. Alfalfa, and grass (Brcr1e 
4,. Crested, 1-vheatgrass 
5. Continuous spring wheat· 
6. Alfalfa ·. 
7 .' Alfalfa and grass 
8. Crested wheatgrass 
9. Con~inuous spring wheat·. 

and Crested wheat) 

. ·.·' 

Plots 6, 7, and 8 were plowed in thJ fall of 1941 and 
will be planted to continuous spring wheat. Plots 2, 3 and 4 
will be plovred in the· fall of 1945 a.ar' olanted to continuous 
spring wheat • 

. Table 19 shows ,the results for a five-year .period from growing winter 
wheat after fallow at Uoscovt with three initial tillage methods: the 
moldboard plow. and the one-way with the stratr; utilized, and the mold-
board plow with the straw burned. · 

The average yields fro!!l moldboard plowing and one-vra.y disking were 
almost identical and slightly higher than from moldboard planing 

. with the ·straw burned. Strav1 yields, too, vrere heavy, averaging 
about 3.5 tons per acre, exclusive of the binder stubble. The total 
stra~~: therefore, W~S Well above 4 tons per acre. Lodging VIaS VC;T"J 

bad on SUl!lr.lerfallow plots which probably accounts for lovTer yields 
on the plots where the straw was burned. 

Contrary to results at Pendleton, Orecon heavy straw 1.pplications ·· 
caused no reducti~n in yield. Apparently the land u::>~d for this ex­
perL~ent has a hign enough nitrogen level that, even with the use of 
heavy straw residues, enough nitrates are available to meet the needs 
of.the wheat crop vmen grown after a season of fallow. 

v~'hen wheat l'Tas grovm continuously on the sa.-:~.e land, burning the stran 
resulted in higher yields, as is shown in table 19. And the 6-year 
average yield frOI'l the land plmved rrith a noldboard plov1 vras 3.3 bu. 
more than the average yield obtained from the land on which the one­
way disk was used for initial tillage. 
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~ · ·~ .T~~~~~l9 ~Aere 'yi~1ds ~,bu~h~ls :or ~!lte.r.~.,heat-· grcmn ·art~r ·: ·. · 
. '.' ~,~· :,',.·.<. 'tall.Olt.'plowe~ w1~h:a l'I10ldboard ... Plovt a.n4 one-way: · · 

. : . - ' .. . :" ' 'disk 'with. straw :utilbed . and stratr bu:rnect· at 1-lcscow, . 
; · :· · ··~· ... ;:;-;:··.Idaho,· t~r ·the ·tive;..~e~~:period;· 19.3~191.3. ·· · . ; . ·. 
~ 1 • .. ~ \~:·, !, .. ,;_.·.:~·~· ,' .l."'l ·'-~,..~- , ·;;:.:; .. _• .. :"·\· .;~-~_;..:~""~ .. ':':~;. .,_'<_; ·- ... :··{4.' ·~·.,. ~ ·, • · r • 

.. 

• I. . .· 
' 

'· 
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·< wint~r wheat and peas~·. _Tt.e hi'gh,yields'~btained. indicate that' the. 
· : present ·rertilftylevel :of th~ 1'~ ·1,1.secl tor these rotations is · · 
. 

1 
.. tJ.gh enoU:gh~·.t?at. tl:l.~ p~actte~ ·~a~ ·faliowip'g~o~· pr: t~rning .unt}er green 

.: rn.~ura. •. crops J.s·.not: nece!3sary.·: .. ;···>)• .. : . <. . . ' 
,·· .. ''.: ·· .. · .. ·,. ... · .. ,..·_,· .... ·.·.-.::}:~.-.':.<·.', .··.··'>·~~·.:.·.·." .. _.:._~:.··.·._- :· . 
. · '• TablEf ~0 .:-Average yi~lds pe:r acre !rO!ll seyei:'al;''fot~tions i~ Fie.ld.· 

· · · 7 at· the .Hoscov:r 1 J,:da,tlo1 Exper:U:nent' ,Station~ . . .· · · 
... . " ' "". . . ~··' ' ': ,· .. -:."· ' . .. .. : \ :;.' '.· ;·':; "' ; : :<,' ,.; ; . <... . :... .. 

',· Rotation , ·~ ') · '. . . . ·.· '·· . • .·: ;, , . ·":. ~. ,Av. peld per. 
·~:TNo, .. ··.. , . ·"·' · ·.··· .. ··:··.·, ... :~cre·Y?-eld ..... ::·acre·per.year· ·· 

'.... '···: ·:,,,: . . .,.," ,·: l,·, ·; '::·.·.: .. :-. ... ~ ... f'or all crops~t.·-
' ,' . ·~· ~' l . 

·, l. . Wirite; wh~at.~p~as ,. : :·· ; ' . , ~.> . -I . ' 1?\.1.· ' 

·. ~!~~_er wheat· ·. ·,· ·'· ~ .. · .... _(\!~_:-'_,_.,;_: __ \_._.·· .. : .> g:Z.i;.· . ~ ;7:~ • 
• - .- <-, •, ·~ ~ ?~- • ' ~. ><~r· • ' '. 

.1' 

'. ·: 2 •. Wlnte'r vvheat.-.:t"
1
allow '>· ~j,.; :;: .... , ::·:. ·.·:':·= . . , .:·.;, · , .. , " :" •. · ·. ,. 

<: ,: · Wint~r-·wheat L. · _.,~: · .. ::: ;: · ', .: ·:. ~·· .: 6o._o ·b:.· :'·~:.·:·· -1 ., ~ .30.0 ~- , . , 
(Moldboard :pl¢w vd. th. . : '. . ::• · .. · · · · ··.. . · · ' · · · 

· · straw' utilized)· .. · · · ·;:-: '.: · -'. -~ · ·· ·. ·:, · ., .· .·· :·· ·.· 1 • 

-~~·;.· Pe~~·vTith·ffi·reet~~ve~~~~~6i6ver '· ·.:~ .. :,?'_ ",,. '"····-· ···.·_ ... 
I ' ·. : under-winter VITheat-winter wheat. : > '~·' : .... '.· . ·!·. '· --~;.·. . ;• . 

· ·· ... , Peas·with.swe~telover~.:.'·_:·.·;: .•.. :·.: .. -~1.,'6',&'· . ,, ·· · ;, 
, Sweetclover turned· under .. · . · ' ., . · ',·· . · · \· 

·. . . .. . T/A c·.;r .i.,.;e:.i · .. · ... .'· . . : · .. ,._,.' '· _, '· , ... ·:. -.2· o' .. 'I~ -.· .-.. ~, 
: . .. ~·., ·.( . ~- a .... ~ u . , . . ~· .. ··,· ... . :·· :":it L!4 ., · 

· · · Wint~r wheat. after c1oVJ3r: . . ;· · · ., ' ·, '• .. . ' · · 
· turned under /' · ·. ~ ·· : , :. · . ·. · 56• 5 · 1.2: . ._. . , · 

...... ·.Winter wheat atter ~·· ~vheat , :. , · ~·44.7 ZS · ' · .· :u.s·. 
I •• 

1 

', I 'i. ·:,, • \ ·. " ",' •:r ' ( • : I 

1 

. 6.· Peas for gl-e~n manure~wi!lter Vlheat..;;;.: . ' I \ 

· · · · vli.nter.wheat· .: . - · -· . ··. ·· · · .· ··-: ' · · ·· · - ·· ~ 
.. ~· ' . . ' ·. . 1. . ' • ' • • ' I .- . 

·.:·Winter wheat: a:t:ter, peas turned , ,. · ;.: 
,. ·. under· .. r- ,: .. ·· . --· ·· ·. ~: · ;.· · 51.a~· ...... ~ 
,, ,Wi~terv•hea.t· after w. \7heat., .·. ~7~2 c ;, ~ 
, . , , ~'eas plov:ted under T/A air dned :?.2 n ... ( ·. 29.7 

, ~ •• _.::···, ..• ·~1' .> .. ... :·, r .. ,"\,."·· .. ':·· •. ·.·:~ •· •. · ... '.'.·" 

~
:. 5 ... year ave;rage yield · , . \, , ~ · 

· ·: 6-year average yield. · · .' . 1 , , ·, 

' 4-year: average yield· .. · ' ... 
' • • .... ~- I ,. I • • ... 

·. 7 · '* · ·T~tal·yi'eld ·:or• a.U: ~rops 'dlvid~d·\ by ~he number -o! years in the ·ro;--
. tation.· .· , · , · . · ·· , :. , ·,, · . . · 

,' . •,,' 
~. ' . 

·' 

..... ' 
" 

'•,-" . : 

.. ·• 
. . .. . ' 

. ' 
. .' • ... \ • ~. I ' : ' ~ • - •• • ,I • . ' 

• • ' ,.. '' I } • ... • ,. • I ' ' ~ ' •' - ' ., \ 

The results in .1942 and 1943, shovm in table ~li from the experiment 
.. ; . conducted on a o~ay hiUtop .are interesting, and iMportant i!. they I . 

. ..a.re indica-t:,ive. of fut~re. results• Good· yields of al~alfa and ,grass 
were obtai.nedo . After the -plot~ with al~a.lfa and~ the. alfalia-grd.SS. 

' mixture. \*rere· cropped, to- 1r~tioat •. t~e .'yields were more than ~wice those 
·obtained i'rom. the plots that .had· ·continuously grown vrheat. The . . . 
' wheat yield. ai't~r grass alone was much' lo\1er thnn' the yield~' after . 

. . . ' ' . 
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:mE~ OREC'.ON .JV;TUCUI.'lt1Jttl.. ~rr STJ.TlON .· 
~ '-- --·--· .. -----

, , . ~ .... , ~-r .. ~ .· .. ·.· .: .. · .. .. 0. _ ... ·, ~.· .:. -~_ ..... __ "i. _·-~ .· ... · '·, ~- ._ "._· · • .,.·.. . .. . --~· \ 

. Ullage,:: crop'rotat10nS ·a~··:te:rt111zer· inve~t~g&tioDB'in the wheat . 
. . growing• areas' or ee.'stetn, Oregon· ere: 'tarried' on br· the; Branch· Stat1ona 
~ et~»<>ro~ .,PendiE.ton ·e.zid·~'P'nlon~:~ 'l'ha work,"'at aioro~'end at Pmdletoti-is ·./ 

conducted :cooperativelY: by .. the state. :~1cu~tqa1· Experiment Ste.ti~n .. 
, and. tWO: Bureal.ls·. O.t• th8 ;t1, ··S;~rl)epe.r~L~nt:. ot AgriCLlltUret the. Buree.u. " 
ot l'l~t'Industry~ ·solls' and 'Agricu:Ltii.:a;_ E.iig1Aeer1ng,· end.t,he!Sol~ . 

· .. Conservation service·.·.: . · ' · . ., ·. : ': · ·.· ... ·, .:~. ;·· :·'. · ., · ;. · ·: :·· . ·· ;_· 
_ .. _,_,..-~ ~. :.·· .,~ ". r~·._-,-"; .. :· .. :: .. i~-.:-.~_ ... ,: .. ··.~-: ~- •.. ':~- "-..--~ ,t_· .f·~· .. _,., ....... _. 

· ... : _ ::. ,: i!Enrolii.·:Qz.· EriOsraN ·9QN'IR6t. P.on roMMi-R~tiAU.oi,mD u~-m ;' ·:· ... :·_, · ·::·: ·.· . ~ 
• '!"~~. :_,;,· ,. .. ·,·t.'., .· ... _ ... , -· ~ : .. ,1·.~ ~·-r -·· .... · .. ·· · - '-.-·1. · ••. --·' ,-_. · .... · · . "·. 

Under_ tbe .. leadei'~hip~~t 'Ml-~··J'oseph .. Bel~ser.'oi' tlie: 5otr:_conserv~t1.on 
: Serrl~o; a ;cooper!ltive project ,We.s 1~1t~&;t~~ 1J;l ~1939 to· study: the,· ... 
>ettect on·.e:r,-osio,n, .11sld~' so1l::mo~sture· e.~. ~tra~e•, ot various_~ :' · .· 
tillage· methods .on: land ·111 eastern Oregon devoted to growing wheat.: 

; alternatl~ !J1t_h~taUow~ ::~Wor~(on.:t!le project.;t,s ·\l~er.Wa7· ~n the._ 
·.Branch 13tat1ons .:at ·~ndleton e.Dd: at· Uoro·. ·· The tab-llar, 4ata -which· · 
j·ollow.·were 'taken.troni Mr.,·Belari..eer!.s· progress.··reports.;, .·· . -~·: "· 
····.·a.-~·-·.-~"; ·-: ·: ; __ { ~.-• ~J· >;· .:~;~ ~-,·~.: ... ~- .. # ·-._/;.-'1:·.:-~ .~~:.-.~·_'>·' -~· ;··';.,.: ~~ ~-~:_ ~,~:.._~--~ , ':.:·· -~ :-~-~:·· .. - :~:;• • .. · r, 

. P.esults. !it Peridleton.:·: A.. &ninuri.aJ;Y·:·or:. the :rew"lts ·or. 'SOl. experime~t .to 
, determi~O, the etfect:'<lD. 71Cllld. ~r· dep~_ of' tillage;., St:t"aW poSit~ on -~ · . 
: e.nd ·11gh.t nitrate· tert111ze~ applications· a~-· !~·ldleton is give.zLin. 
: tnble :2?. ~~ For. each_; treatment,· .. trfi>Ucatetf. :and ,.ra~omized ~l.ots were 
~~od • ': /·, · · ·, . ·~ ·. -~ ·.: · : .. · i ;<~. ~.: ~ ·~:·. ( -.'_'-. ::.:." :·:·. ;' · .• · ~: ·l :· ; : :: ~· ·-' •.. : : ;: • '·: . 

.. . · . . . .. ' · . ·, ' •·. · ··- t11laga . ·. !' . ·. :.. · . · ..... · ~· - •. - . · · . · ·' · • ; . .. • · • · 
: Fpr .the. t~ee:intttc~~met~ods;.·tlie.·resU::lts :were not ·coneiste~~- ror ·.· 
the ·touxo years: tho ·.exper.irnent lias under way"~ at Pendleton.-... '1he. aver­

'aga.)r!elds rrom the" subsurtace· tilled ·aDd :one-way'd1sked ''plots were 
·1dent19alin '194~,.:a:nd e.verti8e~'5•1:· bu.· p·er~'~cre ,less. th.~!l. rrom.·. the 
moldboard plowed. plots... t _., · ..:. - • · .. ' • · .-. · · · ~ -,:. · .. r·· · ·.· ·· · · · · . 

.... :' ; ... <" .~\·::·:.'. ·:.' . ... :::'. ~-.,-:<·. ~·:·::)·.:'~·: .. ·~: ·-.. ~'.-:_' ;. ' .. :~- .. : ·;· ·>·· : .. 
· In·l<J41.the ·at:ere.ge·yields .. tro.nt th~:.~ee .initial·. tillage'·methods .. 
. were··verr close<togethe~t' but: in.l942 the."' subsurface tilled .'plots · ·· 
:·were low 1n Ji~ld. In.1942 the av:ere.ge :rlelds.trom the.moldboe.rd . .' 
plowed.and ·one-~r· d1sked· plots wer~ i·~ent1ce.l.·; In 1943 ··the p:,ots · 
plowed with . a ltlo;d~o~ ~-:plofl. e~ceeded, tho. 7ie ld ot .the plots . one­
wcy di~ked 6.6 bu~. per .a~:re.. epd.exoeedec1,the 11eld·ot t!:ut' wbsur:. 
te.~e ti~led. plots 12.8 bu l>ci(acre,-- - · " .'·~· ... :. ·. · -~ · ~. _ ... :: · .· .. ·.: · 

.. ' ~ • • • • ~ • ..\- , : • ': ~ ' ' - ' • .. • 4 >' '- ' -:.. ·- ' t • -~· ' .. _ •

1
• • .. • • • ; • • .. • • 

The. 'deeper .:i.nit1e.l·t1lle.ge lnere.ascd avereg'e Jiel<!s two busheis per 
acre. \'men done w1 tb. ·~lie mold't:oa:r<t J)low or one-way d~sk, but· failed 

·to 1neroase yiel<!B, when .tbq land \f.'B.S. subsurface tilled. · · .. : .. 
; _. • ~ ~ • • '-" ~ ••. ' • I. ' ' ' •• • • ..' J ' ..... ( • I ~- •. • ' : ... • . ' ..• ; ~' \ ' ·. 

Lir;h.t fl.Pplleations (50 lbs.) ot ammonium sultate slightly increased. 
Yields trom·land plowed With the mol~board.plow and tron ono-wey . 
1\isked land,. but d~d not increase the. avera;Ze 1iel·l from l::!nd sub­
surface .. tilledi' In another experiment oonducted·in 1941 ud 1q42 
(see table 24), applict.t1ona ot 50·, 100 and ::.50 lbs.··or.Slunon1~ .· 
sulfate to stubble ~ulCh f~llow reeulted ln substantial·Jield in-, 
creases ·oot.h years. ·Why 90ntradictoey rea1l ts were obtained trcn 
the two. experiments 1a not. :yet know.:1. AMitit"no~ trle.ls will' bo neede~ 
to determine whether tho response trem~nltroseneua oommere1e.l tert-
1lizera ~~11 vary tor ths ~l~o·ttpes ot initial tillage. 
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Tai)le. 22 --Yields of winter ·wheat grown after f allo,··I at the Pendletcn, 
·\ Oregon, Field Station, ,with various tillage and fe-rtilizer 

~reatM.ents, for 'the. year 194~ to. 1943, inclusive, 

, Straw Position '!ear 

· Straw covered . 
(:noldboard 
plot"T) 

Average · 

.Straw on· top _ 
(Subsurfac~ 
Tilla?e) 

Average 

Straw mixed , 
(one-way disk) 

. ' . 

Average· 

. \ 

1940 
1941 
194? 
1943 

1940 
1941 
194?. 
1943 

·1940· 
-1941 
1942 
1943 

. 5 inches deep 8 inches deeJL___ 
Check 50 lbs , Check · 50 lbs -----

No Am.; - . · . No · · .. Am. _ Average. 
ferti':"" Sulfate· fe~ti- Sulfate 
lizer before · .lizer before· 

' I 

- plowing , plo.vn..·_ n....,.g.._ _____ _ 

bu. 
I 

:n ... 1 
'' 32.1 
. 35~2 

45o6. 

'27.8 
34.8 
34 .. 2. 
36o6 

33~4 

26.0 
34.9 
35.2 

. 38.'? 

33.6 

bu. 

33.0 
36.0_ 
39.1 
50 .. 2_ 

39.6 

28.0 
36.5 
33.1 
31.8 

3~.4 

:?5.8 
:_ 39.2. 

37.8 
41.1 

36.0 

_ ou .. 

30 • .:: 37.9 
37.9 . 39.,4 
J4.3. . 39.7 
'46.8 47.,3 

· · 37o5 41-cl' . 

24.7 27-.5 
.. 36.2 36.8 

31.5 .. ·-31.6 
34~7 ·. .'36~5 

. .31.8 JJol 

,6.2 .. 30.3 
37.2 40.0 
36.6 39 .. 0 
40 .. 5 44 .. 5 

35.1 38.5 

~-inch tillaP,e 8-inch tillage 

bu •. 

J-2o2 
35.6 
.37~1 
47-7 

27a0 
' .)6.1 
. 32.6 

34·9· 

'?7.1 
37.1 
37.2 
L..lol 

!2 & 8 inch 

Moldboard plo,·ring, 4-year- :n.J 39.3 38.3 
average 

Subsurface tillage, 4-year 32.9 32,.5 32.7 
average 

One-way disking, 4-year 34.,8 36.8 35.8 
average 



.. 
· Tbese.st"udtes .al.so tiave·sha.Vn-thit th~ accUlll'.llation ot. nitrates 

in the ·soil during the tallow.season has been influenced by· the 
position ·or the:atraw~ ;T.'le ;greAtest bu.i.lJ~ has occurred .where 
the·sur.tacctwas blaclt(strAl't·covered),t·.next where thE: s~raw. ··:· ~ ~ 

·was ~d. and le~st ·where the ~strirw \Vas on '.the S1.ll'!".:.ce, ' .• '11le · ~ 
.. ditference _ordinaril,r has no~ been great at·,seeding ~ime= · In· ; 
:the.· spring,· following !aU seeding. there. is ~other penod·. · · 
. when surtaee· straw. has· C&.1lsed less nitrate a to be available tor 
,·the :crop,. as .is indicated b;y the data 'in table·~, ~ich sll.Ow · · 
.. :.the ruantit.r. or nitrates .in parts':; ..... m!Uibn on tour dates in, . 
• .. the spring <>t 1942-in the ma.r!'ace 3 ir.chcs of' tall~ land. not·· . 
. : r.a~. s~e~dl -~ ·' ._.·--.... ·. ,·· ... ·:·' i ·• ," ·: :· "< ~:. ;' .' ~; .·:: :.:' : ... ' ;· . _:,:~ .. ' ..... . 
. ·_'·' -:.'.~:. ' .. :<·, ... :.·,. ~:··.,'. ·: . . '>.~··.:"''.>-~ ·.:>:·-·,··:- · ... :__ 

Table ?-3 :~-Uitrate~ .in parts.-per milllon in; surface three !n~hes 
:. · .. ~. ·: ot soil·on.va.rious.dates 1n the spr.ng ot-19421 at· 

I . ' . . . . ' p ndl t f"''-... . . . • ' , • , .• ' • , -· • . . . e e on.· ~~;:.son. .. · · .. , ·. · . 

/~ Dat~' ~r-: ~:J. -.:: : . .'_': ... ;~. /-~ --~ ~:~ ·:_: ~ -~: ;· .. : . ) ~: :. >. · .. :~ · ·.~.-·· .. : ... ·. · .·· ~ :. . · : 
, Sampllng ~ :: N~ Straw· : .10% 1)ensit1 ::18% Densit;r ~:.'··~35% Densit;r 

. ~, .. · : . . 
' ,._ "' I .' ':. ' "''.: 'c • .- ~ , • -· • ., ~ ' •••. ". ;_·. ·~ ' .. • • • • ·.o;., ~ ~ i • ... _ '. ,. . • ~ •. ,i' •' •. : .._ . ; ... r • ·~· ~ 
Xarch.~S. ··:'12··· · · ..... 10·~<·: .j: ·· 7~, .......... _ · .!...·; '. 
An.rillO · ·.- ··,: 18 >' •· : ··~u. ·. ·. · .. ·: · :~ 1.0· · ....... ·, · ·. -8 : ... ' ·· 

r· . - , "· , . '~ •-. ! - . .··" ~ .. •. • ... • • .... . . ' • 

.. April .25 . . . . 33 r .• : . • ~a ..... ','·. . . I 15 . ·. : ' ·' • ' .13 . . . . 
June"l · . : ·~ ·. · : 47· ~ :- ·... ':· · 2l1 ':'_~·- : . . ~ .. ·, 'l'l : ··: · · · · · ll · ·· · ·· · · 

~ . ;,_,_ .. (v~i~t!~n- ot• ;5 wi 's!grdric~~-'to' -~%) ~. . ·: ';.: .. -.. . ·: ~- ... ' 
;< ·.,. . ~ . · . 10% ·derisit;r, about .. l. tOn:· per· acre· · ·• ··• · · ·. ·· · 

.. .-. \; · ~ .. '1.8% dens1t.YI about 2 tons· per acre ·. · ',·· · '· · · : 
~. < ·' 35%. de~sit7;' about )-tons: psr ·a.cr~ · · ·:. ·.,~: _-.: '· 

·. ·, '·':. ',.' ·:~':~<;·, ··> .·.: ,: <.1 ::..;.<. :.:·.:_-. ·_ ..... ' .. _·:-'-'·· .. · 
Where t~ nitrate' deprasslcm e'a.Usecl· b7 .. ·stubbi~: malch ha:r resulted . 
!n: a yield. reduction, the possibillty.ot ·overeomint this re- · · · 

. duction b;r .the. addition. or available nitrogen is indica. ted b;r the 
·. data' 1n table '4~ ·, . · . · · . . .. . : . : 

" '~,.. • • • ! I • ' ... ~ ~~ ·: •· • • ,. 

: ... ·: . :~ ~ .. ', . -~-~ . .;. ... • : .· ·.;~.·.·. ~:··'·.·'. 
Tabltt ·24 ~teet· on yield at·Pen'.!leton;·. Oregon,.·or -rarn.rig .· 
\. - · · · quantities. or· ammonium ·s~ate appUed to stubble · . 

. , , mulch fal.low .at time ·ot initial tillage~ , ' ,., ·. 
. .. ' -- ' 

Bushels wheat per acre 1941 · · > 34.o · ··: .3a.1· · . 43.2 
. Busbe.ls :W:heat per acre 1942 : ·. -~~-·3 ·. · . .36:6. . 39.5 < 

llea.n 

. . :- .. . . .. · . 

150 
. 

48.1 
43~6 ·. 

45.8 
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l 
Resul~s at Moro. Table'25 gives the yield data for winter wheat 
grown after f-allow at l!oro on a series o..: .. rJ1.ots with initial 
tillage so as to have the straw covered· (moldboard plowed), the 
straw on top (subsurface tilled)., and. straw mixed (one-vray dlsked). 
Each initial tillaP,e method. vias done at two depths and vrith light 
fertilizer applications for each of the four years 1940-1943. · !~o 
significanf yield' differen<;es vrere obtained from plowing 5 inches 
and· 8 inches deep, and the yields recorded in table 25 are aver-

. apes from. two· depths of initial tillage each year. The ~rields 
were exceptionally low in 1940 and higher than normal for each of 
the other three years. For the first 3 years the averaroe yields 
were nearly identical from the three initial tillage methods.· 
In 19~3 the subsurface tilled plots averaged about 5 bu. per acre 
less than from the moldboa::-d and one-way disked plots. · 

-
Table 25 -Yields of ninter wheat after fallow plowed vrith a .mold-

. board plow, one-way disked, and subsurfac;.> tilled, with 
and without fe:r.tilizer applications, at Moro1 Oregon, 

. for the years 1940 to. 19431 inclusive. 

Treatme:1t and year 

No fertilizer 

· Amrnoniu:n. sulfate, 
50 lbs. per acre at 
time of seeding 

1940 
1941 
1942 
1943 

Average 

1940 
1941 

I 194=' 
. 1943 

·,.Average 

Amrilonilll"'l sulfate, 1940 
.50 1bs. per acre 1941 
at ti~e Qf plowing 1942 

1943 

Average 

Average for all treatments 

Holdboard. · · -One-v.ray 
· plovred disked 

s.s 9.S 
41.6 · J9o4 
3S.S 38~.~ 
33.2 31 .. 2 -
30.6 29.7 

8.4 11.0 
44.6 4?.1 
38.6 38.0 
36.2 ·-3711J2 

3?.0 3?.1 

10.2 9.9 
42.9 41.4 
3S .. 3 36.S 
33.0 '34.6 

31.1 30.7 

31.:? 30.S 

Subsurface 
tille-d 

. 9oS 
41.6 

-39.3 
'27.4 

29.5· 

'9.7 
44.S · 
40.6 
29.4 

31.1 

10.2 
43.7 
40.3 
30.4 

31.2 

30.6 
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• • . ·_,.. .· It\· • -·~ • ,. ~ . ·• •. ' • ·.I • . . . • 

~ .Ditterences 1n ro.oistUr8 cOntent · . .or the ·soil·'at Uor() under. di!terent · 
.- ··st~arrpositians-az:e !'lOSt pronounced ill. the t1rst_ro~tj' as,ia._1n- ._ · 

di~ated b1·.the 4~ta'1n t!ble. 26~ · j' '·: · · · ... : ·.: · _· : ·. · -~ 

·_. :. ·: ......... :'_-:~-,-~ :. ~:.;_:~_<· ,·\ ·/<' r~::·>.· ·,< _·:.:>> ·-:··.<.' ... ~:··.'<· .. ·.. -~ 
. · T~le 26 ~ercerii moisture in the", soil, at. 3-ine.h .intervals, at. 
' ::· -~ .. ·:.aeeding t!me'ln the'taU:of'l942 at'Uoro; ereeon~: .·. :' •. 
I. ~· ' :. ~ < · ·.,_.. ~ ~· :· ... ; ,• 1'. o. ·,,_: ::, .:. ·~.; '~·-'::· • · .. , ... • ~;• • • ·>_·· ·. ·. ·. ·:.·- . . . 

~ · , . · . . - ·. , .. · Straw on. ~ . .. • . . ,.. . . . . . · . 
· · . . .... ·,. ·~ :· ..: · · · ·. Surface:.:.' Stral.' rld.xed ·····straw covered -~ ·· 

• j '.- • : - "j ... ' ... 
"': .. ·~·- •• '•.• • •• ,.- ... '! :r·-·: ,, ·_, .. • .. , •. ·• ·,' .. .:,..t. •. • ~~ f -

_,;First. )-.inches.,.,;. · .. ·. '1.1: _·.· · · ... 3.8 · · '; · · 2.5 . ·. · · 
; ~secorld.31nehes ;. , ·. ·., 12.5':··._::.~··:<•. ·. 9,1_ !: · Y. '.: 7•4· ·,. · ~ ;· 

· · ~-Thi~ .:r itlched. _. ·~ · ~~ ·. ·: ;·.lJ~9 >:( . ·. ~ ... <10~6 ~. :, , : .. , ··11.1 ... ·.: · 
,'Fourth .3 inches··:~.~.·.~:~·-~ .. · 14el· ... ,...' ·.~-·- ··ll.l / -· -_-- :--. 11.2 · · · 

·_. /.', ~-.:.-:_:_ ~! :~·:<: ~ \'' :···-~.::· -.~~ .: _-;·_,·.~·::.·· :\:-~~;:~-~:··.·:~ ·: .. -- .... ~< .. : ( __ ··{ . .-.. ' . . ... • .. ·. 
:. ~Run~tt a¢_- aoil,.loss d.ata ro-~ th8 · Ptots-at;_ lloro.·are. ~!en ,in ,tab~e­
") .... ?7 and ar~ ahown graphictll.r. in .tigure_ a.,~ Soil:ero316n on-tfle . ~ : · 
·,·.stubble. mulch tillage was -practi~al,.l.y negU.gible.-. ·In .194'- the · · ' 
· .. ~ne-wq'disked plots lost. one: inch'· or water as' ru.n.Ott':' aild _.12 tons' 
i.' ot soil peio'aere;..:.·.nie ditf'er!'nees ~n.:soi;l: loss between the· ?Oe;-- · .· 

'· ''"81 di~ked '(str~'')riixerJ}'pl.Ots,lU;ld the. mo1d~ard, o:.owed. (straw , . 
· .; '_covered) plotcs' mai'.liav:e beeri -c auscid .b1, Sf\· eJct.ra disking o1' the ·.' 
·~ t~ow.a!te'r.initial. tillage orrthe.-cne~a_T.diis~d·p1ots in.'o~er•.·. 
, -'to get the.'straw,l;hor9ugtt~ mixed trit~_the.· sur.tace s~11. :'· ';t'he :: .· 
··Jtichest · soil· anci wate~1 losses. occurre~ 1rf 1943,: when b~tb ·the l'lOld~ 

board 'p_lowe~ and' ~ne-w~. diskad plots ·lost a· .!4;.tle''ll0re -~han 1.5. . 
. '1nche.S 0~ \'later.)nd•,aJ>out .l9e5 ,tpns of_ soil.' pcr·JI,Cre~ ··'. ·. :.:.'_· · ·· · ' .. 

..... . : .. ~'. _·~- ·.~~·; -~; ·: _· .~". ·_~·: ,.·.-.· ....• _·· ,."' .... ,_~· .. .; ... _, ........... : ... ~.-.:: .··, .', :~.: ·.'\·.· . ... ·(·:.· .. ·· -~ ~ 

.. T~ble_ 71 -l11lteJ:" ar1d ~soil_~oss trcnlmcL piant~d· to td.nter Ylheat·· . 
· ·, · --~~ :B1't'er a··sea~~m Ot ta.Uo!" !or.the y-ears.l940. ~o ~943, in-

.' elusive, at- Horo,_ Oreion~ . (6 plots, ,, o,t each: tiUagtJ . 
· · ... trf!atoent,_ each y~ar. ·:Plots 87~·-x l0' 1 :Slope, ~ to·lO$) 

.. ' : , /. • . ::· . .• • • .. -~ I . : • " . . . 

I • ~··.~;..~".:.'!' •'"" ·'"'/'.~.~'' 
' . 

:,~:P-~::ot '!'ilia~. •. : . . .·. ttater~loss e'xp~~sed as. acZ.e cinches. 
, .· ... · ~· .. · ... ··· . ... _1, S~l.loss eXL,ress~d as.ton_per. acre 

· . (g~r_aw Pos!tian) . . 1940 .· 194J. · _ · 1942 . , ·. 1943 · uea.., 
· ' \'/atet- Soil •bter Soil .later: Soil· ~..,~ter :Joil . Hater Soil 

-----------·--·---__; ~--~--------------------( ,• 

! ' 
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Figure a·--water and:Soil losse~, 4 year Average, as.Shown in 
Table 27.·- · 

1-

Water t:z:J 
.Stubble -
. Hulch So;i..l till 

Wa.ter · :::::::::::::::;:;::=:::::~::::::::] 
Blaek·falJ.ow 

Soil· 

Soil loss-­
_To11s per acre ----­. -

J;o· 

·-I ,-

1· ',, 3 

'4.0 5~0 6.0 •' 7.0 

'. -' f 

,_ 

' 

4 -5 7 

a.o 

8 
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The -toll~- is taken rrcn a sW:mcu7 .in ~fr. Belange_r's latest 
' ' - 1.. • -
progress reports· : . - · . . · . .~ · · . 

. • ""' ~I •: • ' •. - • • I ' • •' .. ' ~, I " ' I - • • ~ ~. . . • • . 

In the Col.W!lbia· Basin' counties or ·orel,!On the two main facto~s in .. 
- 'fluenci.ng crop yields are available.. :.1 trogen and 'moisture. ne- .. ' 

pested fertiUzer ·trials on the EXpe~nt Statior-s at lloro and · 
Pen<!leton have shown nitrogen to be the onl.Y plant food element 

· to which:wheat trill respond •. 'The response to added nitrogen mat 
be 41J increase· or. a decrease in-yield, depending on WMt.h~r a ... 
def,.ciency or a suttieienet.o!" av:ailable nitrogen was. already ' . 
present~ 11hether. a ;ven amount of available nitrogen is de-

. ticient, autt1cient, _or excessive depends .not on the absolute -
quantity of .nitrogen a.Vallable lroJ.t- on whether an inadequate 9r an_ 

· t..denuate sup~ of.l!lOisture. also' is available.· The effect or 
-either of these two factors, thcn,is one of relationship to the 
other,:rather than a result of the absoluto quanti~ of either. 
This relationship is absolutelr basic and must be taken_ ic~to . 

' account. in ·any· experilllents to determine the intluence on l'lheat · 
_ 11-elds of tillagei. tertillzer~,. or crop residue disposal. 

is ~o~~~ -~~- t.h~ tr~ditton~- biacic sunmertL • .:.ow; ~~sults thus 
tar indicate_tha_tt _._ · .·· : · , :· .-, :. /. _ / •. · ,, 

· Stubble 'milicn.dee~ases tho supply or nitrates available- to the 
~rop. '. . •. . . . -

. . . . . . . ·, . .. . ) ·~ . , 

Stubole 1'1Ulch increases tho suppl,y or mOif!ture ·av~lable to the 
. . ' ' \ . ' crop. · .. ._ · . ·· · . · · . · · . ' · · · 

• j • •• ... • • • ... • • .. • ~ • 

: The- decrease 1n ·nitrates under stubble mul~h occ~rs largel,y ~ the 
spring or the crop -rear, following raU:. seeding,· and probably is 
due to· reduced soil ten.perature and excessive straw ,in the. top 3 
inches -or soil. ' . . . . . ' 

' . 
The illcrease in ~vailable moisture under stubble l'l<~ch.is duo to 
a reduction in ~vaporation losses ~1hich Da71 as in the case of 
nitrates, be due to lo'\Ter surtace tumperatures) as well as to re­
duced. loss through direct· run-orr •. · 

' - . . . .. ~ . ~~. . ,·. 

In. areas of less than about 1' inches annual precipitation the 
normal nitrate developr.~ent 1n soil-of earl¥ plo'\Ted 1 clean· culU­
vated fallO\f ususallJ' is- adertUate or slightly 1n excess ot the 
Mount needad to have a correct balance bctueen nitrates and a­
Vailable moisture. Addc:;d nitrates cause "burning" or drought 

. injury.~ Reduced ~oisture also ~auses burning. 'ft.~ safe way , 
to var.y_ thl) two main !actors . controlllng j1.eld. in this a1 ea is to 
increase moisture and to decrease nitrates.- In this area, there-· 
tore, the stubble mulch which is needed tor erosion control acts 
as insuranco when -moisture is less than normal, but it may reduce 
the peak rields in ~ars of abnormally high J:···.Jcipitation. -Br . 
and large, 1n areas of- les:~ th84 l2 inches annual precipitation,· 
surface stubble should maintain 'or incrcasa yields. · · . ~ - :· .... -. . 
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Iri. ar~~.~··· of ·m~re 'ttia:ni 12 ·titcho·s. ~riuil. preciplt-~.tioi~ re~uced nitrates 
. "reduc:a the grain. yield .and,incr,eased :noi~ture m<'ly.have·Uttlo _effect 
.: unless _added nitrogen i.s ·supplied to the crop •. Therr;forcJ by and . 

;:, large; 'in a.:r<Jas_' of, rn~~~ than, '12, in~hes annual pre"qipitation, surface 
:, stubble 1rl.ll decrease yields· on average soils' tt!-at are· low in .. total .. 
·nitrogen •.. , ... _-_.·· ·· · ' ...... ····'-.'',··~· · 

1'. ' ' . ' ,1· \ . ._,, >· ', "<.' .. :-:.. ~ . •' 
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·::Tim· PE-rmiETON BRANCH EXPERD~NT--STATIOU .. ___ ... 
~ i- .. ·: .t _... .... . . • • • • .. ·,' ": ' ' 

. 1''.--· •.. "-:-._. ··~ :· .. ,---· .. · .... • ...... 7-- 'l.·J·-.:.':·_: -~·--·; ,. . • --~-" . 

·.The P.endletOn· Branch Station was established in 1929~ It .is· locatec 
.:·; ozt ·~ C.~arativezy _level tract· or 'land ne~ Adar.lS .and abou~ ten., ... ~ 
· · miles .northeast or the city ·or Pendleton.·· The soil is typ~cal,t.allc 
~· Vlalla silt ioam. '!he station land. had been croppe~ to v1heat· and · 
: . . tallmr i'or·.about j.o'years.betore the ·e~~abll~ent ·or· ~e Station. 

·,.··.··:..· .. ~:.·~·:·~· ·-l.~--, .. J,··~- ,.·.· ... (· ~·· ..... , .. ~_.-: .. ·::···~ ' .... ··.· 

.. ·· The avera'ge precipitation to~ the;~croP,. )rellrs ending August. 31, was. 
-~ 14.68 .inches !or· the: years .l929.·to.l942,·; inclusive• ··The. lowest,· 

" •. 10.45,· nas fn 19~9 and" the hig~est~·2o.?s: inches,_ was ~ .1942. ~ . 
• --~. ': ::-: .; , oc_-',' , , :. ':, \" .. ~- ·-~: : ... ~<.-. •., ~."· '.r"'~~ .. • -· ."-~·· __ ., ..;_. . -~- • .. ~ ~ :: . 

. :·The principal. lines ·or :investigation .in progress. BTe crop ro7 · . 
·: taUonttillA.ge and_ fertilizer e~eriment~, .And cereal: and. f?rage 
·. crop improvement .studies• •. All research·. work on the.:Sta.tion, 15 

.~_conducted·urider. cooperati-ve ·a.gre_ements .between. the. Oregon A~ri..:. 
-~ cultural·· EJq:le:riJUent StAtion .. and t~e .Bureau :or Pla:nt Industry, .. 
: Soils m1d ·A;iricult.ural ~ineeringj'. and the Soil Co~~ervation , 
- Service,; Ur. George . .A.; UitcheU has been in charge of the. work 
· since· the establishment ·.or the Station.··, · :.>. ~ ·'<-. · · , ·:. :".: 

.. ~·- --~·:-.; ~~ ,-< \·" •. ~t~·_..-·.~. ~ :.'·. , .. , • '··~.'... ~t ,. .•..• 

4 ~- • •• ·:.:~cRoP REsiDUE ExPER!imtJTS· .. . ·'· · -. 
~I,.'~' . .. ~ . -; . 

}o • •• • "'.' ~· • ·~· 7 /1,.' ... : ... ; ' ~···: < ', ,• -.- ~ I _.' '_' ·:. • •. •' • •, ·• • 

·_ Sirlce the establishment or .the: Sta.tion_a~ Pendleton, studies.have . 
'been"iri. progres's to detennine'·the·ertect or- vB.rious tillage· and 
. cropping" practices' on th~ .yield or~ V{heat' After' fallow •.. : .. 

... .. . . , , : .. _ --~ ·' . .. .. . . :,?" .--' ~ • w • • 
1 

, • • • • •• I 

·:' In;table ~2s~~e' given· the··~uai·arid a~er~~ ,yie1.ds·: or riinte'r 
:Wheat grown atter fallow tpr the .12 ... year.perit>d, 193l-1942,. · 
'inclusive, tor:·several methods of crop i:"esidue.disposal~ in-·­
:eluding the application ·or-barn,tard-manu~ .and' nitrogenous •· · ': 

COT!I{nercial fertilizers. · The_ crop year ·precipitation; ending · . 
· · Aug~.tst ~1, ·for each of .the iears·l93l··t9 194~ is. also: shown. . · · · . 

.. .. ' ,. . . .. ..... ' .·.' . . ·~ . ' ~ . '; . 

· The land used. in ·this exper:i.men~ rtas pl011ed 7 to 8 inches deep 
· ear4' 1ri the spring \lith a cJ.oldboard ·Pl0\7 .and· ill. plots .given 
unitonu cultivation during the tallow season• 'l'he cultivation 

. neeessart to eontrol rieeds and volunteer ,growth usually- was tuo · · 
• harrowings with. a· Spring .tooth harrow 'and ttiO ''feed,tngs Yti th · a 
revolving rOd ~eeder. The plots.were ro~·~eeded and spike ~ootn 

· ha.rroued ·immedia.tel_.v prior to seeding and .. seeded with a single 
disk drill, · · · - ' · · - · 

For the· first :three year~ y~elds fr0111nost: of the diffe~nt. treat-· 
J!lents ue:re quite. close together •.. Since 1934, the fertilized· 

. plots in most years yielded· highest. There was q.1ite a decided 
upward trend in yield i'r0111· the manured· plots 1 as shovsn in figure 

· 9. In 1942, with a yield ot 62 bushels per acre, lodging occurred 
.for the first time on the manured plots •. Slight .lodging also 
oceurred on the. plots to which pea straw vtas applied, but no lodg­

. ing occurred on any or .the ot.lwr ;>lots. Based on a· tour-year 
.average, the yield trend tvas dowrwrard for au··treat.Ments except 

• I : • 
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. for the appiication· of rnanure 'and the. aqditio~ of pea straw, as. is 
~hown in figure -9.· The yield frof!l.the ·plots to \Vhich ~ne ton of pea 

_ stra"'- was plowe'd under with the wheat'· str~w exceeded the yield of 
the plots· receiving 150 lbs. ·of nitrogenous · commer~ial fertilizer 

. in ea~h foUr-year ·period. · The value of pea straw as a: ft:Jrtilizer 
.. apparently is .not appreciate,d .by fanners,. many of whof!l in. the, Palouse 

area burn the ·pea. straw·_after· harvest. on land where it is ·_needed to 
help ·maintain the. nit:'•ogen, level of. the ·soil •. -. The .pea straVI, 
especially if left on,or n·ear· the surfac'El,, also will aid in con~ 
trolling erosion.. --· · · · · 

' ' _I'. • 

.From yield data in table 28 and figure 9, the evidence· is convincing 
_ that the application of nitrogenou~ fertilizers was benefici~l. The .. 
·great-est increase in. yield was obtained front ~he, application of 10 
tons per acre· of barnyard manure for every crop~,: 'The greater yield 

·increase fror:1. the manure was no .doubt because the· quantity applied 
. contained . about three times as IilUCh nitrogen as was contained in the 

amount applied· in the commercial fertilizer. _ ·The_ app:Lication of 
150 lbs. per. acre of ainmoniun sulfate· or calcium nitrate J!lore than 
counteracted. the yield depression caused py utilizing the stran. 
For the first 4-year period, the. 'average· yi~lda from the .p_lots vrith 

' ' •- t • • ~ ' • I 

commercial fertilizer applications and .those ni \-h the stravt. l;>ur11ed .. 
_viere ·pract:Lcally identical. _For: the· second and third 4-year periods,-· 
however,_ the average yields from· the plots. with: corrunercial fertili~er . 

. applications :were higher than ~from those 1~th the straw burned. 
I • 

In figure 9-,. the- _average yields by 4~year periods are shown for _vTinter 
wheat grown after. fallm7 vd. th fhre different treatrnents in the. crop 

•. -'residue. experirlents, arid also _the' crop year precipitati_on for'·the same 
~- 4-_year periods. ~Yields also az;e shovm .for two 4-year periods for 

.. ·winter uhea"tt gro~m a!te3r falloH, with all straw utilized, on _land 
. -·.that _had 'grown alfalfa for ,hay in 1930; 1931 and 1932 •. The wheat 

. yields ShOi;in in the graph. are for· the second, third, fourth and 
- . fifth .crops on the alfalfa lflnd •.. As is sh·o,;m later, there was a 

·substantial reduction,ip.yield-for the first crop grorrn. after 
f9-llovr on the· alfalfa lande ·· · --
• ., •• •, l, ' ' • 

The· ayerage yields obtained from the second, third, fourth and fifth 
·, vrheat ,crops after fallovt on a~alfa land, vrith All straw planed 
under; were 1 significantly higher than the yields obtained fror.t 

· fallovof ·land which· had grovm no legume with straw plovred under, straw· 
burned, or s'traw plowed ·under. plus 150 lbs. per acre of calcium 
nitrate. · · 



-- .... ' ... -... · . - '. , · ... ~·. ~· )·~.:. -~ ,,···.·;,;;"-·._- .... ,..: ....... - .. ~ ... ~.~- • .. - ~ .. :,.: ··:· ... ·,: •. ·.·r~-~·· ···~~,··.~ ~ , - ~-
Table 2a ~'ll'iual_and average acre yi~ld~ ~· b11shels, c::f_o. tal:l ~own· whe~t after tallow,_.plowed 'd. th· a moldboard,> 
· plow in the crop residue .exper.:Lnents' at Peildleton, Ore~Qn, .i'~r. ~he year~ l9~l;.to :1942, ·inclusive, ·­

. (4 one.:.tenth acre ·plots were used ror each, treatr.lent,·_:t.wo in crop ~d two .iri 1'all~ll•> P~~ts were .. 
harvested "with~- S!!lal.l :Combiile.) ,"'- ',. -.. · ... -... ·. • .~ ··,: \.~~·< · . :. ... · .. ~.;. ·~ .. · .- .· .. · ';,_· ...... ; :\··~ :·· .. _ <- ,. · 

Treatment . 

'*Fertilizer ..:. 150 'lbs •. per acre or· ~oi'liur.i sul!ate :or' calciui'!l nit.rate •. 

. ' - ·, 
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· · UF'Ec:r s;y_ ·1=mtmx ~s'ltirs ml ~:u; oRaaiu.c ·: . 
~ • • • • • ~ , 'W .... - :, • .. • • ' • • .... 

. "' ~ ·. 
' ' ~ ., ' . '' ·,.. . . . . . .. .. .. . ... ,. . . ' . . . . , 

· ~nder ·the su.Pe~si~ri ot Prnt ~ · J • · s:' Jqnes ot. the oregon Experi..: · 
. ment Station, total, nitrogen~and ·organic matter'de~~tio~s Vfere . 

made .in 1931 and in 1941 cr. the soil ·ot ·the plots, used 1.n the crop 
. ,resid'!le: and_ crop r()tation experiment.~. at;the,_Pendlet~n _Braric~ ... 
··.:.Expe~iment .station·.; · -~ very ~ight c:hanges in the total mtrogen 
· occurred during t~s interval;. in the· eu~ace toot or ·soil ~t most . 
· Of the plots.- :The ·soil of• the' plots devoted to Winter Vfheat and . 

tallow, except those receiving ap.plicat~~ns or barnyard manure and . 
or pea ,straw, shenyecf a slight decrease in tot:il 'soil nitrogen in the 
surface .foot. These losses ·ranged rrm ·.ool~ to· ·.008% in the soil . · 
ot 12" one-tenth ae~e plots ih -the crop r~sidue trials with straw. ' 
utilized. llhere lO,tons per acre of Jllanure Ytere aPPlied. biennially, 

~ there .was a ·slight' inerease.in: total soil nitrogei;J.~> Tlhere· one .ton 
ot pea stra~ per acre was _applied, and .plowed under_l7ith, the VIheat 

. stral"' ,. the . total nit~gen or the soj,.l was approximately ~e same 
in .1941 .as 1n · 1931. • In . the' rotation experiments also there was a 
sllght decrease in' to~al· nitrogen or ·the. surr~ce rooti·or so~r or 

· the .plots. devoted ·to ._winter ttheat a."ld ·.Calio~~~ and an increase iri 
.. nitrogen. of the soil or the plots devoted' to rotations' or· v;heat 
. and peas and oi' 1l'finte:r rrheat~ahUred JallolVe . In the wheat~ea 

rotations. both the wheat J ~traw and pea straw were. utilized. ·. '. . 

;ir1/th~ soil·h~· been, ~~led. 'on~>t~: ~-~- ~~>7~~~h depth, ~ater. 
'differences no. doubt v·ould~have been· obtained,, as the greatQst . ~ 
changes in totaJ; nitrogen., .. ould be expepted, to OcCUr in the planed 
l~er. The differences in total nitrogen in' the· surtace foot of·. 
soil, though .sniall~ t7ere consist~nt enough in ·~he many plots: 
sampled to indicate a definite trend• ', ..-. · · ' . · . · . · 

I I ' -r 

.· f '. ,. ~'I ' -i ' ' . ' ~ ' ,• ' ' ' ,... . • 

The· total nitrogen 'in the su:dac.e·toot of soil in 1931 and .19U·. 
ot the plots:ot the-crop·residue experimentsarid or several'of the 
rotation. plots,· is shown graphically in_ figure· 10, and yield ·data 
are shown in table 29. · · ' .. · ·; ·! · · . · .. ·'· · ·. · · ·. . 

'; • ' • 4 • • ') , ,. . ' . . . .. . 

Total nitrogen dete~nations or the second ·root ot s~il ~r these 
plots also were'made 1n 1931 and in·l94l, a~ wen· as organic matter 
detenninations for the- first and second feet •. The data for the . 
nitrogerideterminatiens f9~ the second toot were not as consist-
ent for. different'- plots 'give" iden~ical treatments as were those 
frClr.l the ·first root, indicating eit_he~ more soil variabillt:r or a 
greater sampling error, or bothl rcsr t4e se.cond toot or soil~ · 
The nitrogen ch~es in the.second foot of soil also did not alrr~s 
show the s~e trend as did those in•the·tirst foot. . . 
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All plots in the crop residue trials showed losses in organic matter 
for the ,'first and. second feet of soil,. with. higher losses in r1ost 

. cases for the second foot. The magnitude of these losses for most 
treatnents was in excess of the experimental error of .~% allowed 
in soil orgimic matter determinations. ·.(See u.s.D~A· .circular 139 
ofthe Division of Soil Chemistry'and Physics,) The smallest losses 
in organic matter occurred. in the soil of. th~ plots to which .ma.'1ure 

· and pea straw 1·vere . applied~ 

The results fron other soil organic matter and nitrogen dete~mination~ 
at Pendleton, as well as 'those. fr<ln. sir.dlar studie .. s fret!l. the rotation 
plots at the Sheniian Branch Station at Horo, should be" published in 
the near future. l.!ore information' is needed 'to determine more ac­
curately the effect of different cropping practices on· soil nitrogen 
and organic matter, and how variations in these.iraportant soil 

· 'constituents affect erosion, tilth, infiltration, nitrificat~on, and 
crop yields. 
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:· prop. Residue: Triats··;(winter.'~Ii~at~tailo'f>"i:· icr~p.Rotations/ .. 
.. ·.· .. · ... · ·. ·.~~ .. ·~ .· .... ··.· .... ·.,· ~~· _.,_· .. ,· ,.·.···.. ' .... ,-.·. ·, .. 

- ' ... ~ ... ' ;. . ~ .. ~ ~..... ,· .. ' . ~ : 
1 •. · straw .Pius :,~ti~a4.~plots};::···.~ .·: :~.' ~:· :. 6 •. "llinter· wbeat_.tallow 
~ •. 'Straw p:J,.us pea straw (4· plo~st= >";•· · ·. · .. : .-'< (4 plC?ts) >" .. · : · ·i 
3•.· · Str~w .PlUG ... fe~till .. zer: (8 ,:')lots)._···. i. 7• Winter_ ~meat--fallow . 
4. · Stra~ plowed under.(l2 ·plots).<··~·· : ::· ~- >' · :, .':'plus manure (8.-plots) 
S• . Straw burned. (i • .: plots). . . ." '; : ; .,> -·· .8. :.1 Wheat~eas' -

"' . -: .-. ·-- ·.·.·.-:.-·:··:~.,:·~··~· : _ _.:.:.o ·~~.-\.:;•; .. ,: .· ·.(Sp~t~);··: 
- ~ ..•. ' _... . . .. . i./.0::· .> ..... > .. ··~<.::··~ :·:: :~· ·~-~··(.'' <.>!' .... ~ 
· .-Figure·:.lO -?ercent:hit.ro~ll.in'l93l:_8nd .. inl941 in. ·the sur!ace·foC?t.Pf , 

. sso1l'. in ~the crop ZOe~iidue· plots ancf·in .the' soil; or: plots used 
· ··· ·· · .. ill' three: rotatil)ns at· th~ ?ei1dlet.ori ~ranch E."q)eriment. · . 

~tat1on· at J»end~eto~~ · Ore~on~·, Each eoi!l!lari::ion is M average 
of· !r0i4 4 to··12 one-tenth acre plots, with,eight.·cOC!lposited 

·,soil, samples:· f'ror!l each· plot~· All: crop ~esidues vrere. utilize'd 

... 

'I 
except, wpere indicat.ed.·.·. :.( ~ ·. • · · · · ,·' · · ' · -. 

. . . . . ~· ', .. . .. . ~. . .. \ .... ~· . '·, ~ ~ . ' 
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·:\: LEGID.m.1l!! ROtATIOii.WITfJ CERE.AIS' •. 
... . ' . . ' ·, -~~ " .. >. '. ·.~ ·~ ... ._ ' ........ . 

.. . ~lf-~~ ·:ahd: ~weetclOyezo'~j_v(~ crop·s ~hicp,, whep:, gl"P}'f':l· in mix~ure~ .-. 
· ·;wi~n 'gfa,s~~~ ~- are h~ghly ~~c9mmepded tor t~·e.fr value. in _'cont~o~ng 
· erosion And ·maintaining soil fertility 1 have .been grown in .. a fe"' . -
. rotations. on. the Pendleton Station.. ·, . :~ I ••. -: '. ' ' • 

·, .·-. •-' ,··:~·~, ~~:1\;~-~'- ~--· -.<' , ... ,~ ... ·.·~~-~· •,,-··,'· "\ ''!=', ~ ·._~ ..... : ~J" w'~, -"' • ·- .. ~ '- : ·, • ,• -·\ ,a • ' 

~· In'_t.h¢' sprlrig ot ·'!9)0'_fourtee,n_ one-.tenth 'acre plots were se~de~ to 
· alfalta: In· the· spring or··l9J2 six r:>r these" plots (Nosj J30B, _lJ09, 
.:1310, '1318.;·,1)19- 9.nd _132p) wer~ "ploW53d ·~cf ~eft:,t'a'l:lovi ·~ur~ng_ the · .. · 

·.summer.-.' Two pl.c?ts,,~losj.ljQS a.qd)JlS vJe~.-_seed~d-.t? !~~~e:l\" wheat_-· 
·, in''th~ fall ·or-~19)::>, tno ·plotS ·were· seeded t~· sprl:ng:lfheatf ~d.t{wo .. 
';to spring barley __ in the spri.ng·of 1933.~ l7inter·vtheat,, sprin~ wheat,. 
· -a.Ild bariey,_altemating niUi·.tallo\t have.b~in: ·~ontimied on thes~'~same 
: plots:~since:.1933~ . · .. ·_,,.·-_ · · ~~ ... · . ·. : :. ·~' _ · · ;- . , ' ,· · · · 

• ~ • ·.... • • • • ', ' ' • ~ ' • ..., •• "' • ~. ' j • ~- ~.~ ' . • • ' 

~.Th~ ··~ther ;p.lot~ v~e~e-~pl~w~d ·in:£~~ '5~r1rig '6(i9J3,· .iaiio,.,~~ :during -· · · 
·.the: s~er and also . .S~eded to:wint~r· .• wheat . .r spring wheat~ an~\' barley~ 

: Yield data, therefore;··. are ;available !or .each of· these; croPs. grown· 
. af'ter.t'allow'

1
bi:l.lanclT;hieh ha(gr~·m' ali'illa for:twt?.ye!U'S and for . 

.. three years:respectivelfi' : ~< · · . ·· ~·' . · <. >. ·. .. · F · 
t:.• ,,/;,·}· • ~· .... • .·.-', . ., ~·:.·.~·~ ~.:.·.: ~~-~~~··. ·~ -'*.__ .. :~·· '>;~, ... ~' ~.., ;~ ... t. .. ~ -··,/,~.~.: ~~ • • :.i. I ., ~ ,, . • 

· . A. comparison or.- the· yieJtls or 'winter v1heat ·on. the· alf'alfa ~and and · · 
·.on larid· siroilarly ,cX'opped ln J,he. crop :residue and_ rotat~on experi•' 
·· ment;.s is· gi.YE!rl in. table )O• · The ·'194l:_ytelcf: in .the crop: residue · .. • . 
· e.xperil'lent is not :included in· the· comparison becwse of' a diffgrenee 

:_ ,in 'dat~' ~~. seedi~g ~o.r ~hat. ·yea,r.'. · · . · ~-·-., ,. :. · _ .. _ ·~: , · .. ·~ _ . :.:·-~- .:. · -~ ~ ·. · 
· •• , : ~ ..... -I'' ., • '. ~. ; : ~ i ~ . ' .... ·.: ... ' .~ ' '. , ' .. ~. .. ~ 

·~Similar. Co,~arisons are made for :sp-:d.ng 'VIhea~ and :tor spring barley 
'in t~le~.:)l and 32 ..... ·;~. ~ ..... ··._,' ;'. ·:-.,'< < :0-: :, ·:_ · ... ' .... .'.· .-.:< 

··,,.· ~-~.-.' .· ;_~··:<<:-~>.··:.:_.··~ -~;· __ .·.~:~· ·~ ... · .. · :~·~·;.:·~· ~:-~ .. ;.~· ..... ~_·_·< ··.~ .. : .. __ :: ... ··.-1.:: .'_:i'~):·-
·.J:t will' be-.. noted froro.' th~se tables' that· rather .lar~. reduetions in. . . 
' yield ~ccurred \ tor·.t.he' winter nh~at, 'spring nhe'at;. and barley. the .. 
' first. year: these··crops·were ·grQWll· after f'allOVI Otl-~the alfalfa land~ 
. For the second,· ~hird,. and fourth 'crop_s~ )oweveJ"I substantial in-
. creases 11\·y~elds'were:'obtained.ill·.nearl.y all·cases on the aU'al!a 
land,,.espe'ciall,y on the plots that ·had .been·_ in' alralta for three : · 
years. ~ · · !, ·• ' .· · - ' .- - ·•• , · • ' . 1 • • •• • • • • • • '; · 

• I' ' ' f • • • ., 

. ..~.· ..... '--~:-1 ', ~ .· · .. •_.• . . :·: ~···. ', ... ~; .. \- 'l"···f! • .• ·~-~ · .. : .·._ .-· •..••.. : ~ .... 

Table. 3.3 'shov.r·s the yields :of wheat·in.two _rotations,· one with and. 
one' without a ~egwne at the Pendleton. Station. · Rotation ·142 is a 
6-year rotation and include's three years of alf'al.faj . faJ.iow the 
fourth. year, rrinter Vlheat· the fifth year, and corn the sixth year; 
The alfalfa yields in 'this rotation averaged 1/2 ·ton per acre the 
year_ the alfalfa was seede~~ and 1.5 tons per acre the second and 
t~rd years.' ,'The winter vheat. in this rotation, each. crop' or ' 
Wh1Ch WaS af~er £allo\7 preceded' by'three years Of' alfalfa, yielded 
cons;derably less than did the vtint~r-l'lheat in Rotation 186, \lith 
no leguce, except tor the last three year~ when· the precipitation 
nas higher than normal. :This added moiSture in ·1940, l94l and. 
1942.-increased ~he yields on the ·all'alf'a land, but failed to 

_,. . .. 
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appreciably increase the yields of wheat in the other rotation with 
no legume. This en.ohasizes the importance of the relationship or 
balance between moisture and nitrates in influencing yields on dry 
lands. An abundance of nitrates-ltithout ·adequate moisture will· of­
ten result in 11burning" or drought injury. On the. other, hand, an 
aQp.ndance of moisture without ru: adequate supply of nitrates will 
result in low. yields of low protein wheat. . 

In table 34 yield data are given Tor a .3:-year rotation of winter 
wheat-svleetclover-swe~tclover for hay. For comparison,· yields 
also are given for another 3-year rotation (No. 568) ~ v,d.nter· wheat­
winter wheat-fallow. The yields of winter vrheat after fallow in 
the latter rotation were considerably higher every year thru1 those 

· obtained after sweetclover• · 

In 1939 the sweetclover rotation vtas discontinued and the land there· 
after cropped to a- rotation identical ,,-~ith No. 568, winter l'iheat­
winter nheat--fallow. Yield comparisons for-four years,· therefore; 
can be made between tvm identicalrotations, ·one- on land that had 
previously grown· sweetclover for hay and one· on land that had never 
grown a legtime. . The data in table 34 show that the VIheat after 
fallovr on the sweetclover land for a four-year period averaged 6.4-
bushels more 'per acre, and that the wheat af_ter wheat on the sweet­
clover land for a 3-y~ar period averaged 10.8-bushels more per acre 
than did the wheat in the same rotation. without the legume. 

All plots for v:1hich wheat yields are listed ·in tables ·30 to 34, 
inclusive, were harvested with a 'SI'lall combine· and all straw was 
plowed under hrith a moldboard plow. ' 



>Table So ~A~r~- ~ie1d,. ln. bUshels, :.~r: win.ter wh~at· gro~: a!ter . ' . 
. · . .__~-, '.raU6w o~ -land p~vi~usly ;Cropped ·to alfalfa and on ?-and 
. _ · .:. ~. on tvhl.ch naJ.egume. _had bee~· grown at Pendleton, Oregon. 

, I , <, .,:u. ~ . ~ - '• ~. , ,. • ~ •. .t. ,.· ~ ' I I • ,.-, f •- "~ ' ' 

' ~ .~. • .. \ • t ~ /:• , . ., r" . :..,.-:"' ' ,. ;'~ -r, : •. :- -,1 ~-.. '' ' ' ~ ' . of <t ~ • • • ' 

. ,_· {1) :Yield ~n 'crop .Resid~e~ ~eriraent$·, str~ utili~e.d~ . : ': · 
·:··· l .. 'no disk1ng. ··.,. · .. . ·:, .(,_ .. -··, ,' ·:· · ,.~ · · · .. _:: 
' ~ -: (2) . Yield in,l Rotation 267; winter·vlheat~fal.low~: ;·. ; 1.'' 
J4· .'"': .... ,...._,· ••• . : • '··.· · •• ·-·.-.-~ ... ~ .. -··~ •• ·• '-~·_·-~·-·.~.-:·.· •• ~ .-:,·~~ ·,. :' '.,. ·,·· 

I. 
.. 

.. -~" -· Fi~st "croi/'arte~~tw6 ye·Ftr~;-_or ,_illaita:· ~ild ·rill~\7~; :. · .. .' 
·· · & ': · First 'crop .ar~er. thr~e )rear~ of all'cia.;and tallow; ,. · _; :. · 

b.· Qnitted .f'rOI'll. ·average. · See te~·;• · ;. :._. . :, · · · · · · .. 
~.l_, •. ,' ~ ' ~~ ,, - '• .. . • • ... ~· ' ' • A .' L ~ ..._•' ~ ,.". ',· ' f' ·- ~ • • I' ' \ f . : 
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Table 3i'-Acre 'yield_s; in:. bu~he],s, of.spring \·ih~·a:t'grown after fallow 
'• ' ·on land previousl~ croppe'Ci. ~0 alfalfa· and on land on which 

· _no legumes haq._.beer,r·_grovm at .Pendleton,'Oregon.· . 
\ ; ' . . ' ' ,·. ' . '. .. . . ~ . . . . . . . . .. 

. -..... --

. · \ Af'te.r< · . ·-.· .Af.ter~ _·. ;., : .Increase.(+) 
- .'\ ·al:falfa'. . .. 'fallow' .. ·. '' . . or· .. :.· 

. ) Y~~r . · 2 or 3·, .· ·. witn. ho: ·; .. De.crease: (-) 
:years· and ; 'iegu.me. . :. ::·for ,'alfaira ~. _·. 

~Remarks 

· /' f~llmir' . (Rotation .isl) ·· land,, --- .. 
. ' ' 

• _...,. -~ '. • w • ~- \ •• 

'· I '• 

1933·.: JS,f fl. · 
·l934.: . J0~5. 12.' 

" 

1915 Lt.5.5' 

i93~ 48.:3 '· 

1937 . :49.5 

193S .. 54'. 6 
·.· '•'·. I 

' 1939 .40.9 

· ·l~4o · 41.6. 
I 

. ' 1941- ' '40.0 

1942 . ' 50.4>. 

' 

, __ - . --·' 
' ' 

:Ave, 
/ 

~- ·. . . .. . . ••• ; •• _ ... •4••· 

--: 51~·6, -.. · · ·-13.3 '' lst.·crop'aft.er:.tviO'years 
''. ·-· \.' ' ; . of alfalfa and :fallovl' ', 
' ; 40.S · ·: · .. · ~ :-lO~J : :. :;: 1st crop.· afte:r 3 years df · 

I/ '· •, • ;: ' ,' • _/ '.· .. alfp.lfa' and fallm'l· • ·' , 
.45,S•.' .. -.· .. : -0~3 ':.2nd-_crop:on 2 yr. a]$alfa 

'' ' : '': ., ,-· :.: iruld_ ''. ·- ' .. ' .. ·' : 
· .. · 46.2, ·,: ·. · · : + ?.L _ ·_· 2nd, ~rop·· on 3 yr. ,alfalfa -

- · ;··~-·land : · - · · 
.... 45.s \ · ·- '_. +-'·j~7- :· · ;3rcl ·.cro~ .or{ 2:yr-•. ·~i:>ira·: 

, 1 ~ ·. ~ · .. '~· ·.'I~ .. ,' 1 • d ' . ' - -· \ :· '~ ' l .• . . ,_ , . · . ,. an . . 
47.9 . :. · . .- · +--6.'7·, ::_ 3n;Ccrop on.J yr~ _:r;.lfalfa_ 

>:: · \ ' ' ·land : · , ... ' ·· · · · ·. -: 
JJ>;'J .. · · . .-/ .. + .0.6·.: _ .4th::crop .on: ?'yr'.'.Alfaif~' 

· · ·· · ' · · . . ·. land · · · -., : · · ' ' · 
'·.:· 65·.{_··. ;.:. /' + .. $.8, .'4th crop on3'y~. ~lfalf~· 

',, . ·, . iand ·.. · .... '. ' -. r '!" -·· 

. 44.S , '., · · ·. · .... ·4.8~ 1 -·5th -~rop .on 2 yr. alfa:j_fa 
' · _. land · .' · ·. · 

. 47.2 · · <+ 3~2 5th crop on J yr;··alfalfa 
·--~··_;_,_.· .. 

''44-.6 '' 
!• 

· . land · · · 

'• r ' • 

.. -.• 

·; ' : • , 1 , ', • , , \I. : \ ~ · ·• , , , '• ~--
1

1

.,., • • • ·~ . 'r ''" ' .• .., 

·, L.k>ist ·crop :after two years. alfalfa~ 
:-' .·· ~ ' -~ •: ' '' ) .·• 'I. • ; I .,. ' .', I; _'-:• ; . ·- '. .:·1 

·., 1.2...· 1st cr~p· after three ye~s alfa:lfa' ,/' 
I .. . ' 
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Table:-}2 ·~ere .,yield Qt•:Trebi Sprlng·Barle,-. af'ter fillow~ 
. :, ~ . . ~ .~ .. J. ~: ~ yarietal-trials and. 'after t~low preceded ·. 

·~-~._b,- two or.t.hree,years.ot.:altalta •. ·:·~-.: ·· ·, · 
,,_. ... , ~ ... . • ~ ' • ' t ' ' ... _. .. .. • ..... . . ol(' '; ~: ~ ; •• or. 

•. ·!-.;·,.l:~:i~~~=· .... ·:.'.·,~.·.-.. ~·.·· .. ·.· ·.·• ..- .. , .... 
\'\, ,,!, ...... _ ~· ....... -4 ..... ~,.. ~ ' ,-~.-~.;_:1 

.~· 

·, 1 .. 

l ) ~· ~· .. : :·~-, : _ ...... ·. ,_., . ,, .. · .• , Iricrease. (t= 
· · ·' .. : ·-.··~ r:·· ~ .,._. .· -BarleTi after. -· .. J3arlet. af't-er~. :-- ·· • ·. · .. ·or·: · · '.· ·:· · 

·Year · -:' · .• ·· -~ .:rauow·on: .' ·· .. tall.ovr·.w1th·:::· .... · decr.ease (-:-). 
• , /· 1 ... , _ ,. • • _ -. I. . ~ - . 

, • .• '! ·! ·•·· · -:altalfac land : ;•".'no 'legume -;.':··.for altal!a:land 

... .f ~ 

... 
: '-23~7 ·: .. 

• • i ' •. 

•;. 

. . 

'. 

., . ._.,,.·--I~. 
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. . : T~b;Le: ?3 --Acre· yields _-af :W~ter ~heat ·.a!'ter fallow. in' rc?tation 142,- . 
. · .. ; . .·· . winter Vlheat.,.-eo:rxr:-a,lfalfa .j years.:..-fallOVIf and ~in' ro-, 
·. ; .· · · -~ ·. · : · ·: ~ tation :186 ,._ winter'wheat..:..:.cor~-.-:-spring wheat-:-f allow, · yQ. th· 

, , :: ', crop year.· preci~itati~ri, .~or the _y~ars·l93l.t.o 1942;:. · .. 
··.- ~ ... ,,.. ··· .... inclusive~·.· :.·,. ·· ·· ., ·.·-.: · ,··. · · 

~ ' ' ."',. 1, 
1 ~~ \ -~ 

0 

; ,;_ ~ '', t f .- --7··., ·, • ' ,;'•. \-I ~ I , • • -:• : ,/ 

. . - .· r :· .. \ 
·'' • • I. "-

. . '.; •. ·· ~eat· aft'er fal:lov( . 
••.• .. : 

1
·:· •• ,pr~ceded .. by ·3· y~a:rs • .W4e~t 'art~~.fallow: · . , . c~op year .. 

·.Year;··.';. o~ ·alfalfa· 1 :..: :.: .. • .• · .··~-in· ·. •· · . . ~.) ::flrecipitation. 
·. · · · -. · (Rot'ation .-142)"' · -::. :, ·: ,':(R.~tation :186) ·: : .. · ., ·· · 

•·. __ .. 
1-·', ... ··.".·I ', .. ·- .. 

...... ,.. ~ . : ':,' .· '1',, I 
, r • 

.. 
' -, . 

. .;1.6.08 ... 
"'·.··,)-

.. : -1941 .. -. 69.6,. ·;. ,· .:" . -~ 
. 1942.'>'.' \·~4: .. ~-- : __ .\~>.;·', .. ' ·'·• ., '>::.55.5;: I '~ ,. • : ·, ~~~7_S'_ 

. ' . '' ... 

'. 

1.... I .. t • 

' ' ~....,_;.___;.___:..,...;·::.:,;.·" :~~-~_;_..___..;,. __ ~-. .. "---:-:-----~----
'· ~· I :. ' . ... 

.' 



Table 34 ~ere yields, from two rotations at the Pendleton Branch 
Experioent.Station for the years 1931 to 1942, inclusive • 

Rotation 189 . Rotation· 568 
' Winter wheat--sweetclover Winte.r wheat-:winter 

for haz wheat_;.f allow 
Yu3r . Wheat art·fi!r 1st year 2nd ye~ wheat h'heat 

sweetcJ.,ver sweet- sweet-· . after after 
cut '!or h& clover .clov~r fallow wheat· 

bu. lbs. · lbs. bu. . bu. 

1931 l3.5 600. 3750 36.4 10.5 

1932 ... . 30.7 730 47.1 14.6 

19J:t· 36~8 300 6650 46.8 i6.8 

1934 26•7 ·2850 31.1 12.9 

1935. 34.2 -- 2455 47 .• 4 16.8 

1936 34.7 ·1055 875 . ~5.4 10.4 

1937 n.o 1400 1600 ·47 .• 0 11.0 

1938 38.8 . 3275 47~8 13.7 

1939 34•2 ll.5 
' 

Rotation changed to winter 
wheat-winter wheat--fallow · 

lVheat after ilheat after 
fallow wheat 

1939 50., 45.5 

1940 50.1 25.5 42.2 13.7 

1941 58.0 ?1.5 50.5 15.4 

194? 2L:1. ?3.0 6?.1 ~ 
AverAge 56.5 ?).3 50.1 1::?.5 
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·- \ - •• .. ~· ~ ·. ! '~:-. ··/.·,· .. :_: _f·f. ~;. ·• ..... 

:·· .... .... · ... _· .. ·: ... : ._. __ -:·_~ ·--~·- ;_ .... ~-:~~-·-:· ... ·.:.·.-,·~::~,.~ _·: .·.--.,,"'·· .. ~ -/ '·-,: ~--, .. ' .. · _ .... -_. _ _:·~. 

<·, 'l'he adoption_ b,r' farmers· of: the :.Pr~ctice ·:or·_usmg _ ~tran :as--a -~lch,: ·­
·:..,for·· ~rosion' control has 'been. greatly< retardec:l in some.· sections be- . 
·, · caus~. of yield ·redtictions:·_resulting~.fro,m the .. util.iiation -oi'' the .. ··.- _; 

.- straw as'.-!compared with :burning it- before ploiting~ ·. ·These reduced- · ': 
' yields, usually. are mo~e ,pronounced·. o:( the' higher. prodU.c.U,.g-.larid.s · -- · 
. ,that h..3ve been_ c.cl!itinuousli cro_pped-·to 'wl:ieat: t<?r- so long that .-soiL 
'. nitrogen,- has, becooe_ the ni~st lmp_orta.llt .f~cto~ .lir:dting,crop yields. 
· -In soil ·lov( in hl.t:r;-o~1;1, ~too ruch'· strav1;:· eith~r mixed'vlith-_..the_ soil. 
-~ o:r. on the' surfa6eJ: I!iay· J;"Star<f:nitrU.icati()n.' processes',enQugh'tO. .. ' 
: reduce yiel.d~;_: 'To 'l).elp overcame-_ tt;lis; the_:nitrogen. suppJt .of';t.he :_ · 
,·soil' can be_.built up .by' (1) the,appl;iqation~~:O:(',.ba,:rnyaro· manur~ (2)-' 

the _growi'rig of legurqe's' or _gr~ss-_leg\li!le .lniXture·s: at- periodic .inter~ -
vals (3) ~he ,plowing un~er of l~gUminous green_·m~~ :.crops~~o~- ·. • . 

. (4) additional hitra~es caiLbe. supplied in;theJ£)rm .o_r;,rii!;.r9genous:·. 
',commercial fertilizers. '_' .' .; ' ' '-~ ::. -;':'· -~-::_;;)·--··;,'.:',:: .;~: .. ·;., -~- : .. -

.. - ~- ·. ··~·-'··~ .. : ~- :-.,~.. . ..... _..:~-~-···> ~._ ...... _..J~ .... _ ... __ ~~-~···:···:>·/ ~:;~· ..... ·~-~- ;~,'. ~ .' ..... _· ·.4~ ... 

: The r_esponse · fra:";l. certain ·tertil:bers _-on:·,land ·cropped ,to -wheat. al-, : 
'; ~ernating.rlith t allor!,- .w,ith. a11· the- ·s~ra,i' u~il~z·ed~. at, the Pe~a;L~~C?ri 
:_.Branch F..xperiment: Station is shonn ·ih ·table, 35-~ ', D"J.;>lic.ate.- plots,'<:' 
. sy_stenatically'_ repe~t.edJ were ;in crop. every -year,' l7ith ~ _eyerj ·.third._··~ 

::.:plot~ lef:t untreated as a check. -The close agreement· betv~~n tl?-e­
yields of .the several~ Chec~ plots--indicates:-a high'degree. of ·uniform 

'ity in. the. productivity- of- the' soil .or t,he: area:._~sed in·. this 'trial~~' 
:-.:.: ', ,_ .. ~. . -J •• ·_-_-- .. ~-----<·._-_\\,.-:::,.-'_l._.,":'·f·' ·_ .. ,, .-_· ·:--·_·. 
:As is shown :lrn· table . .35, no increase l.n yield·--was obtai11ed _for,- the 
· .first 4-'rfiar. 'nefiod frOm: thed'ertilized plots'I'. Signifi.can't- iri~~ · ·· 
Jc:reases 'iri· yield irere',-obtaihed 'fro!ll' the~'p:lots· receiving app_lica- ., ' ' 
·:~ions. of rnaiure_: or nitrogenous. conlm.e~c;d.~L.f~rtiliz_ers- in th~ second· 
. ari.d 'third 4;..ye.ar:_periot;is. _. : _ ~~ ,_" .· . ·-. ~, ·.: .-' · · ·' ~ . .-J·.- ::-- .:.·' · • 
-~··-~.--.:. -~ . ·. ·.: ··>-·· ~ .. :~:' ~ ~ · ... ~.':" · .. ,. ·~·.·· .... . .. ~· 
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.. Table 35-~Yleld ~- nint~r·l7~~at, .. b;-,4~e·~ p~ri~s,- __ in ·t~e r~rti~ 
· ~ ~ · .. _: . _ ·uzer _experiments at~·the Pendleton Branch Exp~riment 

_-·.·· ·\·.::Station tof.-t}}ejears ~93l·to~1942, ~cl}lsi~_e. :. 
•. ~ ~ ',. '1. ,· ' • ••• '• • ; '• ..; r . . 't -•, ,; '' . "- • ~ • • ' • . 

· -~: .· ·· : :.~ · · · ·•. · · · ·; · '· · · .:":< -· .. '. ,-' 'Acre· iield .. ·nushe1s .' ~ ' > " . • . : ' '. . : . .. . ;· •' ,; . ·. :..; .. ~ :· '·: . .', . : : , • . I . :. . . ·. 

. Fertillzer~Treat.ment ·· · - ·,' - : · · ~- · . -1931.;., ·1935':" · .19-3?~ 
: O '• o' '> • ' '' ·• • .', 0' • < '~ ,:,'' • ,A''· • .- ' • ',1934 .'• 1938 ·-1942 

1?-year· 
average· 

... ~ . lw~toag~: ~~re~i;itatlon.b;r ·er~p -;~-~s1 h·~U~l- '!i;;2 17.3 ' 
I 

• ...... • .. • ... ,' .I- ,. • ! ' .. \ " ': • ~' . 

.:·.. .. · . • 1, st ·4--irr.-. · 2rid ·4-:-YT• '3rd 4'-ir •. ': ·Ave. 
. . .. ; ·· .. · ·· , -~ · : ; ' · ·. perio~. ~-.. ;, : period' · . period 

·Average ~f . .check~_plots, : · 39.1. · ._ · 37~9 . . . 36~3 
. Average.ot plots with only · ' 
.... ·nitrate ·tert,illzer and \' · ··· ·~·.. ~ · 

· :. \ ~ure __ e:pp-~ca~ions ; _: ,'_:l.Y: · · ·. · 
\ ·. Deviation trorri ~heck plots ... ·o.? 
, . ' • I. ' " \ • . ' 

. -~ .ltl!l' .. 
+ 8.9 .. + 6•8· .. . ... '• 

37.8 

!t2& 

•5·0 
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· In ·the "dete and· depth of plowing experim~nts witl'l t,he r.tPldboard . 
plow Jor growing whei'at .a~ttir fallow :at· the .Pendleton: Bra.•1ch Station; 

. t~~ }f~ghest average yield~ ,fo~· an 11-·l~ar period were obtai.ne~ from 
- lartd plowed early in the spring: . For the 'deep and .shallo11 · (9 and 5 

inches) plowing,. the •averR.ge yield for the. ll~year. period for ·.the·; 
early ~March '10) plowed -land .11as 1.5· .bushels. iliore· than.for land .. -

·plowed on Ap:r:il 151 2.J-bushels· more than for land plowed- for : .. 
fallow in the. fall, and' 4.8 bushels .nore .than for .land. plowed late 

. in the spring~ (Hay 15.) . The'land PlC?VIed 9· incheS' deep. quit~ con­
sistently butyielded the 'land pTowed 5·· inc.hes deep· .f'or. eAch of the . 
four- plowing c:iates, ~he_ average -difference· in favor .6~ the deeper ' 
plowing beingrabout 3.5 bushels per· acre.: In order 'to· determine·.· 

_- whether this decreased yield was, tjue. to the fact tha~ ·much more .. 
straw was left on or near the: surface ~rom the,.shallovr.tillagej an . 
experinlent was -started in 1938 to. compare the f two dept}1s of .plowing .. 
on land with all straw blirned an{a.ll 'straw plowed' under on four .. 
dates of plowing. ·The results fron this e.xPerlniEmt.· are. ·.shoV(Il in 

:table 36. · .. . , · · ·.- -· 
'• ' 

''The d.ata in t~le J6 $how that: .the -~str~•v wa~ 'at:·lea~t ··p~rtl; ·res-
. ponsible for the reduced yields obtained from the shallow 'tillage; 

The· ereatE;ls't spread 'in yield- between the· plots plowed, 9 and 5 ·inches 
deep occurred in 1~38. The,plots plowed 9 inches deep outyielded 
those plowed ' inches ·,deep a.f bushels per acre for. the 6-year, .·: 

-_period -where· the ·straw: was burned; · :rrhe re · the · straw lias plowed under -
the· average_ difference 'in'y~eld was 3.1 ~ushels per acre in favor 

,' o~ the deeper plowing·~ . ·. , . _ · ·· ·_ : · ' . . ·.. _. -
I l ~ ~ <f • '~ • ' 

, In' table 37 the. averag~. yi.elds for a 12.:.year period are. shovn~ for ·. 
fallow given initial ti,llage in .the early spring with ·a moldboard· 
plow, one-way-disk and double disk. Four 'orie~tenth plotswere .. used 

,for·each treatment, two in cropand·:·tw~ iri fallow~. The wheat was 
· harvested with a 'small combine and a11 the -straw· nas ·left ·on the 
' land.. During . tne. ~ a1low. se.ason, . a revolving. rod 'weeder ·Was. :used ~ . 
. to er.ad~cate weeds •. ·rn·mo'st seasons little difficulty was en-
countered if\ handling the .str.avt on the shallow plow'ed_ and disked 
plots i"Ther~ most of ·the straw was on or near .. the surface. The 
see~:Ung wa:s; d_one with f3- ·single disk- drill._ The plots are located 
on comparatively level land and very little .erosion occurred.in 
any :fear. · · · . ·' -

I . : ,. .. 

As 'is shown in. t::tble 37, highest average yields lvere obtained from 
. the pl_ots plowed. 9 inches deep '\dth a I':J.Oldboard plow _and the lowest . 
:from· the plots· continuously one-wa,_v d:i,sked. For the plots alter.:. 
· nately plowed and disked~ either with the one-w·ay 'or double- disk, 
sligatly higher yields were obtained frOm. the 'plots plowed with/ the 
moldboard· plovv. · ' · -



:as 
In 1936 another experiment Wa.fl. started .to cobpare differ.ent r.lethods 
of plowing.; disking; and chiseling .to.r .initial tillage. of land for 
fallou •. The result~ are. given. 'in ta'ble 38. The s..,.year avernge 
yie~ was highest .for the land plo~ied. early in the spring with a 
l'!lO,ldboard plow •. The lowest. average'·'yield VIaS obtained frol"l the 
land double disked every year and next to the lowest yield from 
the land that was chiseled in ·ttte"fall 10 tb l2 iriclies .deep and 

. spring double disked. The land that was spring plowed with the 
moldboard plbr. out:ri~'"-ded the .J.and.:tha.t was fall and spring 
one-'ITa,.v dis ked· J.~ bushelS per acre. · : ·· · 
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:. ' •-: •\ ·· ;': :~a~es l1l.th fi ~oldb?-_ard•plov.~·at-~~o:·depths,. 'ahd with' . .all '-. ~ 

·.straw plowed und~r -?fld all straw burne~ before plovting ,. 
. · ~t ~endletori, ·,ore_gon,:fur ... the:· six-year ·period, :.1938-.1943•- · 

. \
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• .. ·.. .··.· ._.. ··r:·-·;: ... . '/ '·· ··-.:·straw'Ploweo· 
.,,.·:...· .; · .:;,.'- .- ·::·'i\stra\:/'bU:rned:·~·--. _<\.:under' ;Y\" 

· • : · >Time·.:~£- Plo~;Tipg ··' · ~~--. ·_,.. ;' .·.'Deep_ Shallow~.· ~:Deep.'· ShalloV{ .~ 
:·~,: ··ror·rall~\v-~ .·.· :_')~·e.ar, ,::9:·in~;···5Jni: __ ·:9·in.:_ 5Jn•.>/. 

, .•• , .,. ' I \ 

. ·' ·. ,: -~ .• j' > 
.J\yerage: .: 

'·-.~~~ra~·--r~~· ·a:il--ci~t.es or···:~.- -,··42.o ... \~~9 _- ·j9~o·i:.~ :;5.9 . ~---· .~ \ ,: :· ,,· 
.. ' ' ·. ·.pi6Wing·-·· __ ~~-_-. 1;· ·~-~-;~ .. ~.,. :<~· ···· l' ·'··.:...._· ... ~\ ... - 1 .. . "' .•..• • ~· ·• -~-

j :six"yea~·ave:rage/,~ll<_dates: ,· _ · ··· . .,. . ·- . _ 
: ·. ·'- '.· ·\~ .. ;\ · .·, .. ···· , .. ::., _ 'Deep· ..• ,.__ Shallow_.·.· _, 

.. '· ' :. Straw ·burned;· .. · , , ·4?.0 bu. .· '·_ > J9.1 ou. · . 
. ,

1
. · ··, : Str.a.w plowed under'·.~ 39.9 bu.· . )5.9 bu •. · - · 

' · · ··Differe.nce · -,a.~. bu.:- 4,e _b~; 
.' ~. .' -~ " 1 • ..... ' .• 
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;·j·: ~ab~~:_j?; ~fer~-:~~348 ~?r~~~i~r.;~eat' ~~~r. tillol! ~f4~h~ 
· .. :. · ,~ ·-: ,. ; ,\· s~v:eral.methods ·ot·1n1tial tillage. at:.~e)3ra.'lch :­
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· THE sHERiwr BRANCH' EXPERDID;tr· sTATION. 1.,= .. ; 
. · 'urp..o; · OREGON · · . 

. __ .,.._ .. _ ·;· _.~ .. -- ~ . · .. / ~~-- -~-'' .. ·1·::.·,-: .. IJ i_ .:. ~. --. J·- '. ~ • ' ·,.. •. 

Productiorf·stud'ies with variQUs ~rops have been in progress at the 
· Branch., Station 'at lforo since··1912.· ·Detalted · infonnat.ion about soil 

'_· -and 'cllma.tic conditions at the .station' and ~he~ results obtained 
: . .fran aU· experiments eicept- those recen~lT-·initieted are avabilAble 

.in .u .~.l>.Al . and Ore3on· Expe~ent _Station Bulle~ins • 
.. ~· __ :.:· ;· __ ,_ .. --~-·- __ ·-_ .. .,.·:._, .·. ___ ... : ... ·, --~ __ .. -, __ ·~··· .... · ·.-~· .. 

. · Following is a briet_ ·awnin:U-r _ ot. the results· trtn the tillage, crop .. 
' .. residue• Arid rotation experiJI!.ents· .taken '!rOlll Supt;· U~ u. Oveson's . · 

1943 annual report.·· ;, . ·. -~: .-: :· ,'· · '· ' · ., .. : · · · 
. ( •. 1 . , - . - i ' '" . , f .. . 

. ·.TIW~ ~mnri<llT$·· .. ; :. ' .. '· 
. . .. . " ..... •;. \ 

,• • ,... ~ ·.' ... • •' S ',';. ~>· '. I. , ' •' ~ .., 

, (Binde.r ~stubble_ ~ left_ on the. _land):. 

· · Diskin~befo~ ~lo~ing.- · fall ~isktn~· ~RS-.hAd:n~: be~eticial ~- · 
' .fluence on wheat rields at{lloro :on· t-he averEtge'" and eqrlr spring 
'disking· has proved p~ofitn.ble _onl,y 'When the· ·land was ·plowed _later 
·in. the spring than l!ey· 1. ·. : .• · -. · - . · •. -: · · 

.. ... . .. . .. :·- . . ' . . .. .· ·...... . ... ': _.. . . - . ~ ~ . ' . . . .. :· . .. . .' ', : 
. , Diskinf .!.[~. plolVing ·fox: fellow.· .. on s_halloW lMdl. (J, to 4 feet ~. _­
. bEtsalt altemate4' disked and.plo1ved'for !aUow, the average· · ·· 
· yields of both winte:t- ·Alld 5prlng whel!.t,Were ··practicul.,y identical~ 
· .frm the. plowed-And from the -disked !'\llow~·. <In a field triq,]. .vtith·: 
. winter wheat on deeper 'soil,~ higher: -yields were obtained. f'ror.r land' 
plowed for. filllow than fro:'l land· continuously· disked for fallm1. · .. · 

• I ' '•1'"' ' ' ' 

. • • •. :·. .. • " •.l ~ '.; '.\. • Jo ~ ~ !' .• : 

Time ~ plordng.-. The 3.0-rear· ~erage yield· .or \'linter wheat frOI!l ' 
_ltmd plowed early in the··aprip.g' (April'l) and given cle:ui cul- · . · 

· .. tivation· w:ts -;6.7. bushels per· acre; frcn.lilnd plowed mediW!I. earl.Y· 
(l{a,r 1) 24.9 bushels~ IWi f.r.om land .Plowed· late in the spring · · 

· ,. (June l) 19.3 bushels per Etcre. . . ... .- -'- · ' · 
-~. "'!( • • • • • ' • _ .. .,. f. ' , . - ' ' . .• . .. ' •. ' ' . 

Depth .Q!: plowing.·. L·md plowed S inches deep tor tallow AverP.8ed 
';l.O bu-shels per acre .ot niJ?-ter :md. spring wheat ·for: a JO-y-ear 
period. nnd 21. S per Acre on land plowed 10 inches: deep~ · . · 

· Cultl~a~ion ·or ·sUmmer ~allo~ •.. ~e 17-:rear (l9~-19~Jfawra~ 
. · VJt:leat yields obtained tror1 three· me~ods. ot _cultivating summer 
. · tallovr l'lfter plowing with 1\ moldboard plo\T were· as rollowss - · 

' . . . . . . , 
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-Mkitnum c~ltivation (\veeela:·t';ili~r.(6rl bef~~e ·22~3 hu. per acre 
.maturity with· -a.· ·hoe· or ·vvith_ a rod :weeder) 

Clean cultivation (harrowing immeqiately 
after plovting and rod:neeaitif often as · 

. necessary to control weeds) 

24.2 bu. per acre 

. Delayed''cultivati~n (har~vting 30 days. · · _: 23~7· ~\.{~· p~; -~·~r~ 
. . after plowing and rod-l7eeding o,ften 

as necessary to control weeds) .. 
. ~- : ··.,..; .. 

. ,._ 
' 

. CROP, RESIDUE EXPERD4ENTS 
... 

' • ' • • • ,. ~· '. ~ ' r '• • • / ' ': ~ ' ' • ~ ' - ' ' • • I • . -.. \ '· . ;_ ' ~ ·,: f '• ' ,...- • 

.The plowing urder of. wheat straw- has not· decreased the yield· c;>f whe::1t. 
at Moro. Plots on. which the total vtheat straw vras .r.eturned averaged 
26.4 bushels >per· acre~· vrhile adjacent plots on whiCh 'the straw was . 
b:urned ·averaged ?.4.6 bushels fora 19-year'pe!'iod'~~: · 

~ . . . ' -. ·' ' . . . 
; In this same experiment; the ·~Verage_~i~~d f~om plots.vtith· 10 ·tons. 

,, per acre of' cparse barnyard manure plovted 'under for .ep.ch crop ave~ .• 
·A-ged only 24.0 bushels· of l'rheA.t per acre~\ A top ·'dressing of pea · 
strar~ before<' plowing h,~s ~ot increased ivheat 'yields· over land wi-t~ 

; ... ·the total wheat straw plowed 'under. For a nine~enr period, the' land 
· receiving one ton of peR. stravi before plOV'Ting for fallow Averaged ·.' 

24.3 bushe'ls per acre of spring vrheat:vr~ile. land with·the wheat· 
· ·- ~traw returned averaged 24-.4 bushels. · - ''· _ 

' ' . ... ' , ( ' . . . ~ ' ~ 

·. in experi.r!tent'was .. started iri l9J7 to, q6,terrnine ·the 'effect of sur-. 
: . f11Ce•· strmir. on yields of winter i'the~t i'!_hen, grmnr after fallovi. - Two 
... tons per qcre of strmv VJere :3.pplted, on eight' plots. For initiR.l 
- till~ge in- the spring 'of 1937 four of these· plots 1vere' double di,sked 

tvrice, -~nd fpur were plovi-ed'with ·the. r~toldbo~rd_plou ni th j~inter · 
qttachments. 1 For the f::~llow se::~sons of 1938 Md 1939, the "stubble 

·. mulch",_plots rrer~·- disked. once and then plowed~with' a liste~ bottom 
plow •. · ,In 1940, 194i and 194::? the stubble mulch plots were given 

. init.ia,l tillage'. with a lister hottbm plow.- In all years; the i'black 
fallow" plots were. plowed' with, ..3. ·moldboard plow with. jointer attp.ch- ' 
ments •. :A re,volvinri rod-weeder was used to, eradi'<~ate weeds duririg 

. the fallow season on all plots •. The· plots".are located on campara...; ·· 
ti vely level land and there WR.s no appreciable soil loss fro!'l any of 
the plot:;;~ in any year.' . , ·. · . - -. _:- -.· 

All plots .were seeded wi th:a double dis~ drill for the. fir~t ·three 
years. . In 1941 and in 1942 they we:r:e. seeded with a deep-furrow drill~ 
Hard .Fede::ration '31.: spring wheat .was seeded iri 194.3. with· a single-
disk d:rill• · - · · '. -· 

. ·, 
,, 

The yi~ld data for this experiment are·¢. ven in tab~e· · 39. The res.ults 
show that' in each of the six years lov1er yields were obtained from the 
stubble mulch plots, the greatest differences being in 1938 and 1943 • 

. ·In three .out of. the six years the yield differences were great enough 
to be statistically significant. · In 1938 the plots that had received 
two :double diskings for initial tillage

1 
were quite heavily infested 

with weeds. In the either five years weeds were not a factor in in-
fluencing yields. · / 
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:' ~!e~hop :or !8.11~ :.:£?38; ,1919:: ~94~. ;1;941~''·.19~2. ,.1943.* . rctal ~vel .... 

· ·:st.,ilibl~ ~i~h : :· · :: ·.:: j __ ,::_,.~-~- ·.: ... <, ~· .;::-; -~_:- .··.:; ·> :r<_ · , : ·. · · , .. · ~. · · 
. : l.: tallQlY .. /.·:.::.:;d.). 26~~\'·ii •. i·. 32~o .: ~969~ · ,j~t: · ·150.2 ·25~0 
~··· .. ~ ;·,~ ~----~-·-.:.:- ~.>>"<·- ... : .. ··.- <" .. ~- <","._ -~ -~·::.. :! ~· .. ~1._~ <: .. /~: ~-_. · ...• ··.:· ···,- .:4 .· 

-~, Bla~·· .tal.1ow·, ,., .· -?.7.6 .. · 28l9) 15•0, 3j.8' :u. ·r;.'33•2··.: . 110~2 . _28.4-
:·~··:·.· ~ .. ~-v~~·-·· '~,.: .!' ·4.-~ '-~ ••· ·• ·,' :._• ... , .... ~ ··; · ~~., t • · A.. r,' 

... ·~.,-. . ' ·. ' . :. 

.. ·: .... ·;·~ :<·~---~. :-·· ,.".-.:1·t.····.;. .. -.:-.·~·>··- ~ .. -.. ~.·l·.·~.:>-~ .;· . ., ~ ;!: ! ·.;' ... ~--.~ ~· -·. ·: ·J .... 'l ·_:·. • •. _':; ... :: 

. · . ,St.ubble.l!ll.llch .fallow wit.s ·prepared wit}}. a double:..disk h~rrow .. : ·, 
: · .. ·: .' for .. l9)8,~~t11··.a_dotib'ie. ''d;isk h~~O?i·.tollpw_e~~mlh a lister~: · .. 
· .-.. " ·· bottO? :Plow tor.. l<i;.?; :and. V!i~h a llster ... :bottom fp1ow only; for. . 

· ' .. '• '· 1940. to~.l943; .. inclusive~.~: ~lac·k~fallow ,\'las~~preparecl'Yrith .a .. · 
·~·-: .. ;: inoldboai-d "plo}T.'wtth· jointer' attach."lents .. all six 'years. 1. : . 
~~ .·~· ~ : ... "' '·. ~· ', ·: ·--4~;··;_-.': ~~: _:_ .-~· ~.~ :,:: :>. ~-~ .. ·:~ .. ~~ ~-:·~ ... .._ ... ' .. : ... : : " .. -> .. :;·, ' '' ... _ . ,' .... :_,. 

· .. ·*· ·.1940 crop Tlas a,verarte of t\TO fall; se.eded plots of Oro tdhter · 
. · . ::_. ''llhf:'A.t and two sp:-ihg· seeded ,plots' of B~a.i"t. .. wheat~ .Hard · ··. 1 • 

:_.,'· ·Federation·3l.spring'wheat'~was grol1n·in.1943, .· . : ::·-. ~! . 

. ·· .. · . ·,; .' ~· \.:: . ·. \: .. ,~ :··L> :, ::;( ·:;t· .:.: .. ·: :;; ~·::· : ,.:_ ... · .. ·.· ,~ .· .. - . 
:In art atten,pt to deterrrl.ne·. the ~eason. tqr .yield. differences, soil · : 
moisture' and·,nitrat~f.detelTdnations ·were aade each year: on' ttro .of' : 

: the: stubble. aulch ancf t,~· ~r: ~tie black ~allov(p'tots. ' T~e !iat.a :for .. 
th~ earl.r spring 'samP,lings are .gi\ren"in table', 40. It vrill. qe noted 

: frora. this. tabl~ that the soil.iiohture·,: for:~both the .r.irst foot and · 
~or 'six feet,. uas pr~cticaUY 1denUcal. for..~~th t.Y,pes or ~illage~ ·. 

·.but .. that the nitrates_vlere·allghtly higher,. on··the·average, in the . 
. _soil :ef .the. black f ~ow plots •. ·~, The. yields /in · t'able . 40 a:r-e . .! or. the 
plots .. that w~re .SaMpled for t.lOisture ... and nitrates.·· · ·. . . 

__ : 4,1 ' ~ • ' ... ~ ~ • • ! 0 '• • f ' .... ~. ,; • I,'_ ':._ • •]' 0 ' 
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-£ru?l! RQTATIOllS , ; · 
. . . . 

·. ··'' • f ' •. - .• 
• ·.·';;('~·. J ,:..,-~~:- ... -~_,·.· .• • ••. • .. ; .".¥-.':.;·~~-. . •. } -. 

The subs_titution- or .:a.· profitable_.: crop rota.tiori .tox- the present·. 
· .. practice p!_::growing_ "{heat alternating with f_allovr viould result - . 
-.·_.in rtiarked, deCrf!ases iJi' soil. ]J)"sses· frcn ·water ·erosi'OII~ -.' k · .. ··: . 
- series' or. crop· rotati·m!-r have beim .. ·carried' on'at .nor~ since 1912, : 
. on~ ·-or· the . .objectives being to .deterrnine ,what crops, .it any, · .. 
· "J'!l1.ght_ be· grawn -a.\? ·a. s,lbstitut~ for· fallow •. ·· Peas· anct com were· · · 
: the ·crops_ selected tor,.groning in_~o~~t~on_s .. !Jith the. mall ~ain~. · 

; • # -.. · -~ . ". ~. { • ; ·, -' •. ~ • _:·., ••. ~ •-:~; ,. . ~··. ~.:~_'=- ·. ···: .· •. •. ·~ ·.·-~ :· ._··· ~·: .. • ...• - .... ~ . 
. . In, tabie 41 are given. the yield data.bylD-year 'period~ fror.t a rew 
. ·ot .. the~ nost:. promising rotations>at;·noro in: compari;;on, with the~ · 
, ·yields obtained· .from gr.owin~'wheat Altem~ting·with fallolr;, The '/. 
: yields in \the. ·tables- are ~or-·Turkei tdntei- trheat.f Baart spring wheat, 
·. Club .Uar~6ut or Uelo;r'_ Spring barley-_s, a:tnrt;. 13' com, -Mid O'Rourke . 
··.'field pease.'~ O'Rourke is ,a t.hite.: r6uhd pea,·,witb a yellow.cotel.ydon, ·.·. 
;. sWl'ar· to_t1h1te Cana.da·B.nd. Fi·rst. ·.an'd .B~s~.:: 'i'he~peas YJere gro1rn , 
· .. in doubl~ rm'fs· 35 .inc~es. apart _and· given ane·. or t1-ro~ cultivations 

. d~n:.,ng :the grO'!'ling :·season •. · > . ,: _: ~: ·: -; . -~--· ·; ,. . _: ; ·' ·: ,' · ;· : .. , 
~· ·,.,,,: ....... ··~~··, .':··,·:~.: .. ::.;·.: 7·: ;·,·.~· ;·i. :~',~I v;.~ ~:·,:: .. ·~~"":" ~-, , .. , ··, , .. , 

. The, seed bed Preparatto~ ·ro~ grain,tollolTing peP-s ·Qr c~n. was·· . , 
·dt>uble· d.iskina and. harro~1ing~ Fo~~ peas. ~d COl'"z:! ·rollol"ing grain, 
·the-land w~s-plowed'with a moldboard plow and.harrowed'berore, · 
. a:~d·· ~ter plant~g~ · - ~: ~· · ·: -.~ ; .. :: -,· .. , .. . · ' . ,. 

,' ·..._ '• ' • .. , j •' : ' •'' • . ..t ~' . • ., ~ , ·, • ~~ > ·~· ~· , , 'f • -:,, , I .. • ._ • -: 'f ' ' ·, • ~· '·, .·' : • -, • ' , 

Base4 orr average annual' totA.l production per ·-.acre; host . .or the . 
. rotations .listed in table 41~ :·,~~ere. superl.or' to. ri4sing nintc;!" , 
. wheat elte;mat~ng ·with:fallolv~ ·~ :Thi's, would not riecessaril.Jr neru1 : 
'thA.t tho .rotation'with the highest: average· annual production ' 
·would be the. m9st· .profitable one.'-_•·:Prices &"'ld.'ptoduetion costs 

· :wou}.d: havo to· be:··cons~del'E3d. ·u(de~ehlr:g.relative·protits~ . .- , 

: Th~, rotation ;~, v;hi~t,:·.~~ pe~s·~-V1hi611 p.rovi~ -~~ be ·~ g9od · ~e ·. 
. on botn the Erosi~ S~ation anq the College, Fam 'at Pullmarii · .· 

._Washington, on tl}e Univorsit1.Farm. a~)~oscatv,~.I~.aho~ and on.,_··. 
, the Pendleton Br;mch Station in Ore jon,: also was· th~ best , . · . , . 
. rotation· trOll ,the~ standpoint. or :total production' on. the Briinch': 
· St~t~on at. Uoro, Oregon.. .'. . · ·., · 

'• ~· 
\ ..... ... 

'. · ... 

. ' 
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. ';ra!Jl.~- 41.·-;-:-Aqre_:yie~ds 1 in bushe.ls, .by __ lG-year periods from· several 
. ..: '\ · ·. ·. , ·cr<?P ;rotatio:n,s at the; Sheman B:-anch· Experiment Station 

~:: .. : at Horo_, .-o~egon; ·.in:· the. y~az:s:, ~913 ~-to1 ;I-942;, inclusive.·· .. 
·-...I ~., , , < . ~· • , , .. '~ ~ _-_. ~:. ·., ·, -: . : _ _: •: ·_ ·.- .• -· - ' '- • .· ..._ -·. • ~ ',.· • 

,. J. ... •.''·· .. . .. -~~ ·--~-- /-, ... -~~. ·,. :" 

) f~:~~ /. •{ #:··.· ·~·, ~ ... ··.J_ .r • •. 

. .. ;· .. ·"· · , . ;, 1913~ 1923..: 1933-.. ' :30:..yr..~ .. : '.Av. annual ~ 
. :' :; -:192.~>,'.193?,\ . ..-1942 · ~. r-~~~e~ ·( ,;,: .. graiQ Yield-~ 

--
,.. '\ .. '-·:··. 

,tt .:__ . , ~ _:.'c > 
::~~-~~ation~· .. · .. :···:: .·_:::,.:. ; .::' . • .. . :.<,_ · ... · . ·'' . _ :per· .acre · ,_ 

-·~- · . ·'' ·· ··,. (.. ·' ~ , .. . "· ·for ·rotation , 
- ~ . . ' '•. . 

. ,. ' . •' , . 
. ,• : ~ ·'. ·. 

:BU'e :-;, •·· ·· · .· lbs. 
: ~ '.- \ . :~ ~ , -~ ... " ~. 

:; W~t-e_r:wheat~fallov;_: · < : .•• _· ·~~: . . ,·_ ._ .• :· · •·•. ;__ ; :~-: ••·•• ·- :··:· 

.. Winter.r1heat afte;t"· ·. ,_ 28•4.- ?3~-s · ·.23~7 -.· ~5;3<~ ;.:. : ·:. 759., 
' fall i\'l · · · · · · · J • • · • :· • ·_ .. ' •• ': .... • · ·;· ' • '. -;. :' 

, . , q , : · . ·: ._ '~- . > :: · :· ;~ . _: , ~ > • · · . · · ~~;: >. " . , : r ._. 

... 
'. 

. Spring wheat.-fallow: · ·-· .' . '_-.:.' ·.·.. ;-~: ;;: ·-- . , ·. · -- · . 
. Spring wheat.· after ·--. 22~9·. -~3.4 .. : 22•6 . ·:2j.o:· . ~ :_ ' :696,, ~ ~ 

:,·:P~::ar~i~~aliaru", '·~c. · ',' ;;', .. ;. , , .• : ; .. · '' :, ... :;; ·••· .. ,··.·.· 
::· .. 'Spring bArley.' after · 41;1: ;_3a;5 ·. ".37.1.>. ·· ,38;9 · . ·. ·. ·.'-~34:. · . .... : . 

f.allo\7- · ' · ·<><_.,'.,. -:.--<·;·.--:~<- ·.·; ·· .. 
~· .._ ' ._, · ~ 1 ; , I . , • ,_ 

1 
• 

vsp~ing ·~e-at--.:sp:dni ' . ' . ·•.: c '\ : :-'~ --~ ;-: t .. '> . . ..... - . ' .. 
. barley.:.....Corn:·. · ·· '. '_· , .< · . • ... _ .. ' ··, . · ' : ~ :> 
. . spring ~meat after .. • · _16~6. -J..8.8 ·. i8~'8 '~~· >18.;1. · · : · :._:' · _' :. __ · __ ·_) 
..• ·.·~corn·-: . · : .. · ... ~- ·. ;.·<:,.:,··_-.··,.·.· /;._.':':-"..-.·-~-·-:~ ...... 
•: .: Bariey 'after ~:heat'--;' .2i.? 20.3 . · ::l7._J: '>~ 19,6 · , · 8S,3 

.- · .Gorn after'bnrley. ; . ·15._5 ~ io.o: .. :.>0-7~9 : 11.1:·· 

i · $prln~ wh~~t~p~as:; ·. ·: :, ~ .. ·. ~ _.. ' ... ·· ;: ... ~~-- ~-~- . · · ··} 
•· 'Springvrheat:8:fter.·~~- '22~3'·.23•7',<:21~.9 ::·2~.o ·~> .. 
~~ '-I?eas··· ' ..... .-. .-.. : .:.. .... \ .. · -~·. ·}· ·-:··.- ·' .. _._,· .. ··· ... ::. 
~,·re~s::a!te{.spioin/t · -·9.7. ·-10~·5 · :··. 9:·6 -;_.; :\. 9;9 ·. __ · .. 

. <.:?{heat·,·. ·· ::':. "·· ~ /• ··: · :.-' · . '· '· .-· -~ ·. :- .. :·:: ,.' · · .i . 
----~ .. :·. -, 

'975 
.·., 

. '\, 
• •• - :., ; ... ~ -.~ • ~ '. _':";~ :_· ...... ~ ~· ; -_f ·.... .: •• "' ..... • ~' •· ·.., 

•~ Spr1ng wheat·~e~s--' . , .. · .. '- · _ . · ·: · · · 
,. .f!pting -~the.n.~-~aliow: ·. · . -' -:~··. i ·, . "_. . , ·;, _ .. . - -- ·: _ ·. . 

T)Wheat·af'ter,fallolf 21~7- 1: 24e).· · .... 22,4· ~~ ;22.8 ~~ .. .-~ r •' 

·Wheat 'arter pea.s. ·. - ·18.8·: 21•~·-· 18.9 .. 19-T -- -~· .. :. 786. 
··Pens after whent . 10.8. ·ro.2· -8.8 . : 9 .. 9 . 

• • :- \' . ; II • \, . ,' ' ; .. : - • I ·~ ••· ' 

Spri~g- wheat-.:..Spring: · ... ·· . · . 
· \!1heA.t-pe~s turned. Ul'lder.-- · · ., · 

·· .... , · sl)ring· barley• :· · ·. · · ·: :. ·> ..... : .· 
. .t . . . ' . . ' : ' . . f. 1 ' . . ' 

:. :. Wheat A.fter· barley , ' 13.0 · '15.4 
. •Vfue'at after ·wheat ·. .. 12.1 ·13.9 

'J3nrley· ~.!ter. 'peas· · · · 

1.3~'6 .. ·14.0' ·,_.· 
1

' _· > 

. 13.1 . ·1.3.0 '; ... . 79_0 . 

·. :turned.undor .. ' · ,29.7 33.7 · 33.0 
. . . . . . \ . , ... ~ ... : .... '•· \ ' ·. 

1\", ' 

-'Peits continuousl.v: · 
· . ·~Peas·· After P?as · 

' ,. 

750 

.. ' 
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: GRASSES. Arm LBGmffis: .. :~ 
• ~ :_:. t' .· ~--~:' ·. . . . .. • ·. ~ 

.. }·' .. ; ._;,.·,. ~-···( ::·· ·,;;"'•.: -.:.-.~:-·. . .. ,· '' :1 ·... . .. . 
AlthOugh riot included in· cny ·or the 'reg\llar rotations~at !for~, 

.<'grasses 'arict legu.~s-ha'll'e· been ·grOlm_ ~ p_lot· and fi~ld·, ~rials· :or 
· rna.ny·_'years. · !lo great. diff'--cult.,-... has been: experie~1ced _111 gett1ng 
~ st!lllds •. In year~ .~t.h about )lOma~ precipitl!tion,. harvestable 
. yields. or· . .grass and' alf'alfa::~~ pbtained _onl,y whe.n they V/ere grown .. 

,_.·in cultivated·l"C7Hs or'thin'stands•· Crest'ed wheat'grass __ anq alfal.fa ·. 
·· ·.have pro~ed vSluabfe ·pasture and.erosioncontrol.crops, but their-- .. 
. : · .. fo~age yields have ~ot, been <le~ndable· enougn. to' :ely'upon ~~eir . 

' .• use tpr hay. ·' -,. . . ''. -.......... , ": ~ .... ·.:·, ': . .- ... . : .. : 
': , "' • : ._ .' o#' ' ~~- I ' ', ~ .~· ': • ', !• 1 ':' "• : ..... ) ' ;"' • • •• • "' 1 _ ) '.· ' • '· , ~' • ~ \ • 

.. 'Tlhen- .al!alfa land is plowed, left fallou one• season. a..l'td. planted to 
- wheat, red11~ed yields ·ror'the first crop' are-usual~y ob~~ed·at · ... 

· . Uorb ~because· or,: ~burnin~~ or ·.drought injury.·,, -r~ dr~ rears; .. reduced ·. 
·~ :grain· Yields' ria,y be obtained the·;sec:c>ZIQ year~;that;,the land is :-: 

.. ,. cropped, to nhcat. a!ter e'll!•:ijr·plowed,- t:leaii' ~ltivRted fall0\11· . ·· 
· · · .beeause·ot too ·lArge a nitrate supoJ.:r in'·proportion to._ available 

.' ·:~obt~~~·-~·_.:,· <~·· . .-. \·.::._: .. ·;: .. ·~·~_:_.:;:<·~; .. ·.:~- . ~~-.~ .' .. ··.i~: •, c.:::.·· -~ .. ·· ·.: .·. 
~.· .. \Then _cre.~tcd vtherttgrasflMd.:is1 plnwed_._ lart~ ~allo~ on~ year1 •and 
::~· planted to wheat, .excessive yegetativo growth does not occur1 as · . 
;' ··. 1-s usualld''-tho~ case after,al.ral!'a'.<'~ields of'. Ytheat; =tlhen· grown:. I. 

· <after fa'Il'OlY on l.ancfpreViousJ.7 .devot•3d to.crested v:heatgrass;,' ti.avti 
· .· bee.!l nc1 higher· 8t }(oro than y:i~l.ds· on'land -on 11bich no· g!"ass has·· 

· ~ be.ezi grovm., .. :, · · · · · · · · · ~ ~ · ·~. ' 
• . "· ,/ • 1 •• : .. ~· ~~ _:. :: ;, • :. j, ) • 

' • •• ~ ·',, :~· ;, 'I ~ ..... -~-~~ i, , ~, .',. . r • ~ " .; '!' •• 
1 

.., ' ; 

... ~.,. ' . 
' '; " .' • .' 

1 
' 1 fQ! EXP:cR.n(E:{TS , ,' l r • " ' \ '. ' ' ' ' ' 

... ~ : ;. • .! .. • ~ - ~·. ~ ' • \ • • 

'. '··. . ' ~ .· .. · ... "' .... :~· .. _,.,, ·.·~~.- ·, :" 
• • ~ : . . • • . ~ 0: • ~ ; • .' I ·._ . -.. . . r . "·~. • '·' • : : •. , ) . ~ . . • .c. • • 1 . . . 1 • , i! • , 

' ' To supplC!'l?nt the, plot. !Uld' fiela'·~rials,;; winter wheat and 'spring. 
~- .'wheat have been. ~<:I'm att Horo for nan,y .,rears.·:in :Large gal~anized , .· 

' iron CO.'ltalners. ·: Vlatrn- rras supplied to tha. gt'oving crop as· needed 
1 

·.·by· surface appllca.tion's~ 'One-·s~~ies of pots uas fallout-<! and one 
· . ~ropped. :·During the fallow yei!~ n~ nater, .. eX:cept. precipitation, 
:: VI&S added to the soil; · · :· , · ·. ·· :· ... : · ~: .· : · · . , · · . · • . : 

0 

•• • ~ .~,. ~ ·.' 't '~ ·. :0: .. · ',~,: l• ~. '• f .. ··,. • .: .... I ,_ ·, 
0

_. •• .... I . II;'.'_.'··,· • 

·.In figure U is shaYn 'the grain· :ri~ld of r;inter wheat 'vrhen 'gronn · 
after fallow l'ith {1) manure appUed at the begirming of. the .. ' . , 
fallolf year, at the· rate of.·_lO tons· per acre {2)· 8.1.1 stran retUrned 
to the, soil an~ {3) straw returned Md burned. .Yields. are'_ sho\m 
for fiye: 4-year periods· f!"O'"l 192) to 19421 inclusive. . . ~- . 

' ' J. : { '- ' ( • • • :.:: • .'' •. , •• • .- • • : . 

. For the tirst _4-y~a.r ·period~ the lowest yield 'nas obtained !'roil 
• the soil· to uhich .manure had bee~' app~ied. -' In all Su.baequent 
. , periods th~ _manured soil yielded. i4ghest. · · . 

. .. .. ~ ' ' . . . . , ~ : ' . , ' ' . 

. for the first eight ~ears th~ cro~. ~ro~rn. ~ the soil to nhich 
the strm1 was ret~~d equalled the ·y~e~d or. tho crop grown in 

l ... •i . ', 



no' . 1 ,. -. 

manu~ed soil, 1but· for, th~: ~hir~·,. f,aurth: ~d fifth 4-year_ periods the 
·. crop yield from the soil with' .stra\T 'returned was "lUch less than that 
. from. the manured· soj.l •. After. the, sec.ond 4~year period;· practically 
. identical. yields were. obtaineq f:r9r'i· the soii with straw burned and ·· · 
from.the:soil vrith t_he straw r.et~rned;· .. -. ·· · · '. 

. .. ' ~ ·, . . . 
. Tne' trend .in yield was up\VaXd from the soil t'o.vlhlch rnB.r,mre vtas 
. applied, and downwaro rrom.'the .soil·. with· straw ,Burned. or .strar1 _ . 
·_added. Similar resu,lts were· ol:itained' w,ith.· s'pring w_heat~·. '·(Se~ Oregon 
Experiment Station Technic~ Bulletin 1) ~·- · '· 

·rn order. to get. some idea .of the.:·dirr~rencie ·ih'produ~t'i.vity between·. 
Virgin SOil and. soil that . had groW~)· Wheat alternating VIi th f ~llow , '· 
for a long period of years, a 'series 'of _pots Was filled·VT.ith surface. 
virgin soil and another .series uith. surface. ~oi1 ·rroni an adjacent .. 
field that had' been cropped to nheat. and .fallo\7' for ·at l~ast 40 years~ 
One ·series 6f. pots. with the _virgin so.il nas alternately cropped to . . . 
wheat and fallmv, or:':;; series. cr?pped 'every .year.. 'IIIith straw returned,~ " 

. an~ another series cropped ever.r year with ·straw· remov~ad.- ·.The series. 
or··pots \7.ith soil frcxn. the cropped field was ·devoted to 'growing VTheat' 
alte.rnatin~ ~lith fallm•1. All pots ·:received t:1ater as ne~ded;..: ·~·. ·· 

' . ., . . : . . ./ . 

The avera3e ~linter liheat yi~lds· fro..l'!l these :pot· trials for ;a 5-year 
period. are sham graphicall:r in figure ·12. "The superiority of the 

. Virgin :SOil in·produqing l7heat l'lhen ample water ·was, suppfi.ed: to the · 
· growing crop was clearly demonstrated~ . The -virgin soil, with~ yOn­
tinuous cropping; was al.rQ.ost~. as'· productive as. the cropped so:l.l that 
was fall<;>wed. everj pther ye{ir• . · · · 1 · ,· , . ·' · .•. 

:. • ' ; ••• :·' • • • ;' .'~ ;. ~\ ' # • • .>: -·. ·- . . ......_ :. . . . . ' 

The ~rield :da:ta 1n' figures -11 'and ),2 are·· given as grams per pot and 
not .a's, b1,1.shels per. acre •. ;· Tne· pots used for the trialTiith virgin 
an4 cropped·. soil· (fig • .:, 12) tiere' smaller .thal'l those used for the 
crop. residue trial . shown. izi .figure 11; ht:mce the yield data from. 
·the tno trials are.:not comparc:.ble.. If yields vere· cooputed as 
bushels per ·:acre .on the l;)asis of. the surface area of the soil iil 
the . .Pots.,:they1•touid be· siightly greater.than.the yields given as 
gz:ams in the .crop r~sidue.trial (figure 11) and consid~rably- greater 
than. those shown as gra:ns in the trial w.:f_th virgin and cropped soil 
,(figtir~.: 12)~ .. " , · , . · · ,. · · · · · 

.. 
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·1. Virgin-'soilljll~·e<i, . _·_-:; ~ ·: ..•. ·. 
·'. 2,. 'Cropped soil f~llatTed. , . . . . . 

). · Vir~i.n sllil;. ~ropped' ever;r year ·- · St.r~l,·. removed 
4'! Vir~in' soil,::croppect every year .., Strat! re~urned . · · 
Fijure~ 1:? ~ivo-,year: avera~e yields of. tdnter trheat. 'gronn in large 
. · . . . pots fill.od with ( l) vir~in soil fallo\'red · cy~ry other year, 

(:?);soil. from an adjacent, tiuld that had' ~~n. :croppt:d to 
·.wheat for more• than 40'years -and fallo'!Ted eve:ey: othur year, 

(3) virgin soil cropped every year "ith straw removed· and 
(4) virgin' soil cropped every year l~ith straw returned • .. · . . . . 
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•- ;YIELD TRENDS 

-Yield da~~ ·fron ·e~pe:r~ents _:1t !foro ~rovide .··s.ome ·interesting·· in-. 
,form.ation.·about' the trend in· wheat· ~rields' .f~:r ~ 30-year period.; · 
In the. tirae of plowing ·experi."nents Turkey ·winterwheat was ··grovrri 
'tn the_years 19J).to 1942, except .for. th,e years' ·193) 'and' 1940 Vlhen 

-. Baart spring nhE1a.t. nas grovm. · ·Tillage methods ·v,r~re identical for : 
the vrhole ~period. -· Similar. data are· ava:i,lable from_ the rotation -. 
'experiments where both ninte:r;- and; spring:uheat have b~eh ·grov~n' • I 
atter fallow ·and artE:lr var':ious crops Since 191,3.·· .In.ali. cases,/ 

· the straw, excep:t the binder stubble,· was renoved ,frau:' :the land • 
. The land _had been cropped to' vrhe.a.t alternating vlith fallow _for: 

. . . . . . . . ) ' .. " ' . 
about 1?.5 ye·ars pr~or. to the .establishment of the station. 

• ' ',' • • • • ' ., • ' ' ~' ' • • ~ L ':~ • 

·, ~ . ·-:·.; I • ,_.. \ 'j _:- - • i .·',:j"~-.'~1. ··.· , 'C~ • ,• '· • • i< 

Ta.ble, 42. sho1vs the precipitation~ p.t Horo by. c·rop''years :ending July . 
. ·.31, the seasonal pre~ipitation (Ha~ch ·to July :ir(clusive), the' .. · 
, averR.ge ·yield of7 Turkey liVheat from 6 check plot.s Plowed _for· ,fallow 

early in. the. sprlng~ and given clean_ cultivation, ·and: the bushels _of· 
wheR.t produced for e11ch inch. of crop ·year precipitation for. each·· · ·' 
of· the years 1913 J,o 1942, inclusive~. -.The dA.ta also are . averaged . • 

. 'by 10-ye a.r pe.riods. · · ·: · , .. . . · · · · · · '· 

·.The precipitation data by c:rop yea.rs in table '42, ·shou that there · ' 
_was an unusual drought period from 1929 to 19351 inclusive. 'During 
thes~ severi_yeats the precipitation was consider'ably belovi riormai >. 

in al~ year~ except one~.· 'The precipitation _pattern. during .-these 
:: seven.year$.dl.ffers .from j:,hat.:of My sir.rl.lar period in 'the 30. 

•- years~ ,ill that there: were. three ·consecutive yea:rs :nith belmv· norl!lal' 
' precip_itation_, then one yeAr -vdt~ slightly above. nor"lal:precipi-
. tation,. followed. by. another. three consecutiv~ years 'vl:ith belovt .-
'. no~ma.l preyipi~·a\ion~ _· Except· for' this p~riod, .. there vrere no two . 
. . ··consecutive years wi:th precipita~ion w~ry mu~h below normal._ When 
··wheat is gJ.-orin .after. fallow~· beloW' normal precipitation for one 
· yea.r may not._g;reatly· affect yields, but ''Fihen b1o or r1ore Gonsecu-· · 
·t~ye .years. O(!CUr H:Lth yery much below _normal p~ecipitation, yields 

. ,are likely to. be appreciably reduced, especially in· areas v1here • 
the· nqrmal precipitation is 12· inches or less.. · . . · 

·' ... · .. 
It will J5e ~oted :from tabl'e 42 that the wheat yields fror.:1. 1929 to 

. 1935 ranged frO!!!. a law' of'-7.6 to a high of 22.5 bu. per acre~ 
.Except for. this seven-year period,; yields of. less than 20 -

.bushels Ylei'~ ,obtained in. only two' other years, 1936: and 1940~ 
', . i : ·, · · f • • I ~ ' , ; ·. \ 

. The. er.f:i.ci~ncy of . the pr~cipi tat:i~on iri. prodU:cing wheat. also VIaS 
less in the drought vears,. as is shoun in the ·column under ''bushels 
of ·w:heat fa~ each inch of. precipitation, 11 in table 42. · The great-

. est efficiency in the use of water ttould be expected v•hen an ade.­
quate ·supply. was available in the soil to meet the needs· of. the 
plants during their entire ·growth period. · There is· rarely a season 

' I ·, ' • . 
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at Horo v;h~n there is enmigh .aVailable water in the soil: at all 
. times .during·. the.' growing season. to· 'supply a 'winter wheat crop 
with. the qUan~ity" needed tor opti.lin.im y-ields. · D1·ought · injucy, 

. ;·.in varying .de~ees, genera:t..ly- occurs ·during the'latter part of 
. the. gr~win&_.~easen, being' nosh· severe in' seasons when 'there ~s a 
· · ~oisture· _de!~ciency. in ·the ·rPtl~th; t_ifth 8nd sixth, feet of soil. · 
· in· the ~early .s,!')ring of the· .crop year~\· Soil i:toisture deficiency _ 
_ in the;·early'_:spring _is. rarely: !'lad~ up by, extra rainfall inMa-;r,-' 

and Jime because the total normal rainfall for: those. bro l!lonths · · · · 
· is onl.f i~38 inches.' ., -. ·. · ·. ~ .. :/ ·' . . . ~ · : · 

• ·" ._;. •, • • ' I • ~ •. ' • ·~ : ' I • ,, ' I~ •. ~ • 

Ba.Se<i. on·--av'~r'age yi~lds for- ~aoh_-ot three ~o-iear.·p~riods,:. the .· . 
·:·yield trend Wlls downward.~ The-precipitation trend also was .down-. 
,. ward; .hence, the' lower wheat yields-obtain~d-'in the second a.'ld .. 
. third ·decades cannot be·, attributed entirel,y. to -a ·change in soil · 
productiVity.;· : ·. · · . _ '· .. · ... -.. · . · · · : · · 

/ . . . .' '• ·. • .. ~ ;." . • : -: -·. -,; • .: " • ... I • ·""' ': '.:·· ·' ., t _: ·,.. • ) .:. ·' .··• ·, . • •. •• ' •· • • ' 

Tliere was a difference .. or ·5.0.~ht,.·_betvleen the .. average yields_ ob~ . 
tai!l~d~in the. first and~_ third. deeades;-'·nit.h a dit'fere&lce.of; nearl.Y 

' : an .. inch of precip~tation in. ra'vor or .. the: first·. decade~ . Based: on 
, . ·the. ave'rage effiej,ency ·or the precipitation ~~producing wheat, an 

ineh would account tor .. 2. 2 bu. ·,\lith. the.· same efficiency in pro-· . · 
:ducin~· v1heat as in the !irst deea~e, the eXpected y-ield for the · · 
. second· decaqe;. with 8.n. ave.rage precipitation of 10.66 iriches, would -
be 25.1 bushels, :The actual'yield for the second decade was 2.2.9. · · 
Similarl.T~ .. the ·expe~ted· yieid i'or_'the'.latest .. dec_ade; with 10.98 inches 

. precipitation, uould. be. ~s~ 9 bushels~ 'The actual vie1d. for .. the ' ~ -
latest. decade-was 23.1 bushels. · ' .. ·. : ·: .. _· . -~ · ' 
' f '· . ., '· .! ' _,,' • 'I.'. ··•, I ' ' · •. '.· • '• · •. , ••· • .::,_ ~~ •. • • ~·• • -.. •• • • ' ..., ' ~ . • •; 

Based on crop ·y-ea:r precipitation· da.t.a alone~ :i( appear.s- that. there 
. 'has been. a decline. L'l .the productivity-· o~ :the.' soil. or .... these plots. · 

In .the tl·ro latest\l3ecades, the . .efticiertc:v of~.the precipitation was· 
'less.J but this n#:have ·been beeaus"e .. the_~e-yze're more di"?ught'years . 
. in the late:rdecades. -.,Averaging the' data .by 7-ye·ar periods be- · 

. -ginning with 1915, the 'results ,uould be as. follows: . . . .. . . ·: 
' • \ ., . • I • ~ . • .. • ' ' ., • . , • 

. · •' 

'(' 
~ 

' . 
Crop' ;re~ precipitation . 

.. . . ' 
-12~48: ll.34 '·9.07 u.ss 

Precipitation for Ha_y · · .. 
' . 

· and June·.~ \ · · · . I 1.45 1..00 1.18 .- 1.59 
Yield per acre 1 bu. .30.00 . - 29.00 14.10. 25.5 
~ield per inch or crop .. 
' rear preCipitation . 

' . . 2.40' 2.56' l.ss · · 2.21 
' ' 

·.: 

The 'above dat-a shO\f that the precipitation was not used as. efficiently 
in the last 7~vear period as it~as in the two 7-year periods, 1915-
1921 and 192~-1928. . · , . 

i ........ · 
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· .. :o b~ mo~e cert~n as .to \;hether. tl:ere ·has ~een any significant declint 
1n the productlV1ty of th1s liUld, an· analys1s would need to be made 
of· factors other than precipitation that influence wheat yields, such 

:'as 'winter a11d grov.ring 'season temperat.ures and. tir.a.e of emergence· of 
- the winter v!heat. So far as precipitation is concemed1 'the .latest . 

']-year period was more favorable· thah the s~cond 7-year pe:::-iod, but . 
u. the. average yield 'was J. 5 bu~l;lels per. acre .. less ·for ·the 'latest~ period. 

I • • ' • ~-. •· • ' : ' : ," . 

It .. i:s ,fertain that .the soil bo~tains less'-organic matter and ditrogen 
than it did 30 years ago •. But the· present nitrogen leve],. of·· the soil. 
at Horo appe_ars to .·b~ high e:1ough so that, '_under normal· conditions~.· 

·.enough nitrates ACCUI!l.Ulate during. a ~1eason with early-plovted' .·well­
. prepared fallow· to p:rovide about as high a yield as' can,'be cexpected 

·'with a hoisture supply of only 11 :i,.nches annually. _tv£th slightly 
· higher· soil moi$ture, .. a little higher nitrogen,_l,eve:L, ·W:i_ th accor:lpany- · 

.. ing higner nitrification during the fallOl"f period, would be needed· .. ·. 
\to get optimU!!l yields. A higher nitrogen.lev~l, too, might make it . 
possible to adopt a rougher, cloddier. type of fallow and. the .use of · 
straw for ·erosion control vtithout reductibrl:-'in y~elds~: ·. ,· . . ·. · . · 

• 0 ~ • 0 ~ • • #·o 0 • 

. It must be .kept ill mind that··~ ·ann1i'al precipitati~n of·;lLinches .·· 
-. \ _. . . ·. J I ' ' 

does not imply .that all of this water ,gets .. into the soil. · Evapora-
, · tion and runoff take· a heavy ·toll. · Long. time soil moisture· record's 
atMoro shovi that,· on the average, the total water in the soil ~ri :the 

· · ~.a~ly spring (April .1) of the crop. yef3r after a ·season ·of. fa~lc;>w. is 
'only about12.5 inches in.a six-foot section •. ·About 5.0 inchesof · 

, this ·amount is not available to the i"theat plants, that being 't?he· 
quantity of .. water left in the so:$,.1 :Vmeoiately after the vrhe:at ·-is . 

, harvested~ · The. accumulated _.,rater. 'in. t,he ·· soi.J,. :t'ro.r1 'the -~ime the 
crop was tiiken off .the land- in :July to the early spring of .the next 
crop yeac:" (20 m.onths) vras only 7. 5 inches.· ·The ·average precipitation 
for this 20-inonth period was 20.l·inches. Sixty.;.two and one-half 
'•percent of the precipitation, -therefore; 'WaS lost through evapora­

: · ti'on and runoff • This. emphasizes the import·ance of tillage methods 
f,or the· d.riei" areas that vrill ·capture and "retain in the soil. more · 
'of th:i.s·.lost precipitation • .' :·· , ·. · ·· .. .. ·· ·· ' 
. .'. ' ··.-. •.. ,· _· . ' ' ' I ·. '- : '· ' \ • r. 

'~At' the P~ndlet~ri. Branch Station. there ~as .~ signific~t dovmward 
trend. in the yield of Winter V!heat' from t,Pe non-fertilized plots-

·-of. the crop residue and fertilizer experiments in the .12-y~ar period, 
1931-1942, as was shown' in fables 28 and 35 and figur~· 9. The . 
nitrogen ,lev~Lof ·the soil at the Pendleton Station is higher than 
that·· of the ·Soil at. lforo. The ~recipitation', too,. is enough higher 
atPenqleton' to increase. average wheat yields after fallow without 
fertilizer. applications more than 50% ove:r those at .Uo;ro.. .Substan­
tial' increases in yield ,·;ere' obtained· at Pendleton from an applica­
tion'of nitrogenous fertilizers to the land •. At Moro, fertili~er 
applications have not ,increased wheat yields .afte.r fallovl becfl,use of 
the limited moisture ~upply. · · - · 
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. Thtf eff'fciency;i~' the>precipitatton' i.ri pr(,)du~fug Vlheat, at Pendleton . 

. >\ia.S higher~'thah 'at.; Uoro.·beCa\,\Se''at Pen~leton, ·with more' favorable .. 
·>.mo~s.;~e:, .. ~nditions,:,drought:-:injuri' was; absent 'or~ at·.:J.east .. less'. -· . > 
. ·fr~Cluent .. ~. ~~v~ragin:g-~~ltsd"ot' .a-·1.2-ye#U" pe:-iod{ the _·non_:-te~illzed~ 
. · plots;at.:P~ndleton· produc~d .2.S7 b'ushels .or ~heat: i'or··each: inch ·of · · 
·;. ~ro.P )r~~·.Precipi,tatiol.l,.:·am:J :ttlE(tertiliz~d 'plots··:).O bu. ;per' inch •. 

• ; • ' . • ,. ~~ .·a.." ' • • oL ( , ,• • • '0. ,~ ' •.. ._ 4 ... ~· ', ' ' ./ • . \ I ' ' ' ', •' 
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':, ~c.~tl '42 -~recipitation ancf'iie1ds of. :rur~ey Winter Vlheiat_ :at J!oro,,; .. ' 
:, - · · .. ·.· .. : .. · .. · ... Oregon,r.for th.e yeara-.191.3 _to 1942, ·inclusive.-. · · .. 
... ~. "'."·~ " .. i<i -· I', '' '~·:. : • . ·l...'i . '. '·• ... ·, I '.{.. T' . ,· ' .. . -: ... . 

·~~· ·; . ;<lr~cipi£at1.bn.L!· ·.·--. :> :- .~c~; :~;~i~' ~f ~ ·Bu~.-.-~f-·vrheat' for · : . . ·· · · 
. ' Year ·Annual -Seasona1'1tay &' Turkeyviheat . eac}1' inch 'of, crop ' 

--.·· ····'.-~··/June·· .·.:,-···_ ···year"precipitation;.' ·. 
· :_ , / in~ ' .... : ·iJl,. v 

' < 

•".t' 

. .-: . .. ;, 

:;·f.ve~.~ 10.~6 .. :· ~.89 ::: ;1.18 · ,.·,'.-22~9· 
. ' 

... ; :>.10 ' 

· i.19.33 '".· 9·.·58· ~-3~·2.3> · : i~s6·.~ ,·., 22.·s a ~ · . 2.35 .. 
!,•.'l9.34'>-:9~95 ,'2~:12· .. ·.0.17':< .:'18.8~>::· -. : 1.89. :.,' .. , .. 
_Jl9.35::.,9.'40"' 2.19 1.06': ... ·11~.3 .. ·.·' \ ' ·. 1.20 ' .. 
; ~ 19J!i';, 11~0() .3.16' , I .'1.91 .· • ·,;· 19.5: ', , 1.77 
'19J71·1li;.05';'6~.35' ·2.66· .··. '25.2 ,, 2.28· ,, 
)19.38 '12~51 ,. 4.27~ ~ :1;20>• ·. •J0e9'. I 2.47 

'' l939' -:7.67 : ·1~95 ', : ·.' 0~7.3 "'' ' -24~5 .·; 3.19 
:·,' 1940> 12.14 .3~93 ' '-. 0~44 ·.·.' ' 17~0 Ll .. '1.43 •, 

194l. 1.3.01 .. '.,.3~41 '. ' .· ?-• 79>" ~' .3:?,2. . ' 2.48 
'1942' :··13.46. .3~77 .. , . 2.40' ·~·~ 29.4 2~18 

.._. -

., 

, I 

· ·:_Av_e_~ ..... :.:·_. l_o,.... 9_8_._··:.....· 3_. __ 44_._ ..... · _. _1_•4_2_. _:. __ 2_.3_._1_· .;..._. __ __,-+-·_. _2_.1_2 _____ ._ . 
-; •, . 't ~ t 

, 3 0-yr. ~· . . . . 
Ave. 11.::?0, · 3.30 . · 1 • .38 · · · .'24.7 · ?.2 . , · --

1 ·Annual. precipitation i~ fpr crop year .ending ·July .31. Seasonal Pre­
cipitation is i'o~lhe mont-hs of Harch to .July,. inclusive. . 

'2 Baart-~prlng-,whea.t· · ~t' , ; . · · ·. . · . · .·1 

l ·Average yie-ld of l'urkey ·wheat from 20. plots in the depth of plovTing 
experimenti'sUbstitnted for the yield .of Baart spring w(leat which 

'was. groVIn :lJ.?. the. .til'le-. of plowing ~xperiment in, 1940. ' . · ' 



UNITED 'Sl'Ahs DEPARrMENr CIF AGRICUIXURE 
SOIL CONSERVATION SERVICE -

Pullman, Washington, April 301 1946 

To: · Soil Coriservation Service Technicians and Count7 Agents 
From: D.E. stephens . . 
Subject: Recent results from Pacific Northwest EXperiment Stations 

The following table& and graphs bring up to date some of the 
data 1n the mimeographed publication, "Conservation Practices· 
on Wheat lAnds of the Pac1tic Northwest, 11 sent to you 1n 1944. 
The tables and graphs are .numbered to conform with the numbers 
of the tables and graphs 1n that publication. · 

Several new tables are included giving tentative results from 
experiments that have been 1n progress for onl3' o. few 7ears. 

The heaV7 soil losses from Pacific Northwest wheat lands during 
the past winter suggest the need for edded emphasis on erosion 

·control practices arid the M.option of rotations whic!J. include 
• grasses and legumes. This thesls is supported b7 data 1n the 
"~ables 1 especlo.l]J' those from the Soil Conservation Experiment 

i .:ion at }?ullman; ·Wo.shlngton. _ . 

brief' expl..a.mtion of some of the tables rDa3 be helpful to 
o~e ·of' '7ou who do not have copies of the publ1co.t1on referred 

to··~~bov:e• No more copies of this publlcation are o.vall.a.ble. 

WASHINGrON 
., • · .... I 

Table 9,' Note that the soil losses are given for the entire 
ro;ta.tlorl. For vlnter wheat..a-fal~!! the soil loss during the 
erosion period late 1nDecember1 ~5, for the tallow plot 
seeded to'winter _wheat was 35 tons per acre, or -17.5 tons per 
acre for_ the rotation. There was no so11 lost from 8JV' plots 
with undisturbed grain stubble en the land. The same also 
was true of la.n4, ·tn grass 1 alfalfa, or alfalfa-grass mixtures. 

• -~~ • • I • • 

Table 6A. The reJiults grven 1n thia tabl~- are from a rotation 
started 1n 1941 td".learn. s.oJUethi.nS about the effect of dltfer­
ent methods of ut111z1ng')Qfeetcl.over and wheat straw 1n a 5· 
year rotation •. Onl,y one ~y-.6le of the rotation has been com­
pleted and as '7et no sigrilf'lc~; differences 1n yields have 
been obtained. It is of, 1hterest to no~e _that the 3-year aver­
age yield of peas where the wheat etrav waa returned was 
sl1ght]3 higher than the yield where the wheat straw was burned. 
:Burning stubble ln the' fall,·~ ~o common farm. practice ln the· 
Palouse area, apparen~11 does• not lncrease pea y1ol.ds,_but 1t -
does contribute to eroslon ~ards :trom both w1nd.,and va.tor~ · 

t ... J ..... • 1· ~·--·". \o[ ... .... t~ . . . 
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. 
Table 6B shows the results obtained for on~ two y-eers from 
different tillage and crop residue disposal methods in n winter 
wheat - pea rotation. The average y-ields of wheat and peas 
show no significant differences. Yield differences no doubt_ 
vlll shCTtt up later. For erosion control, su"osurtace tilled 
pea land vas much superior to one•W&7 dls~ing or moldboard 
plowing as a seed bed preparation for winter wheat. 

Table 8 shows soil losses, runoff, and y-ields from a series of 
plots devoted to growing wheat after fallow. Note the effect 
of straw pl.acemen~..,fa_ erosion in 1942-43 and ln December, 1945. 
Subsurface-tlll.age~wrth straw burned was more effective ln con­
trolling erosion. than turning under two tons per acre of straw 
with a moldboard plow. And for moldboard plowing, the addition 
of straw onlY slight~ reduced erosion. Further results will 
be needed before drawing conclusions from the y-leld data. 

Table l2A shows the results from a group of rotations, with 
plots randomized and triplicated, on the College Farm at Pull­
man. Here again too few 7ears.are represented to Justlfy­
drawlng conclusions. Th~ outstanding result vas the failure 
to get satiefactor,r y-ields following "tras~ fallow.•· 

1· Table 13A lnd!.cates that farmers ln the Big Bend area of Wash· 
\~ington have quite a vide choice of initial tillage methods ~or · 

growing wheat after fallow. That some kind of tillage ls nec­
essar7 la· shewn from the lew 7ields obtained from the •non­
tilled• plots.- The average y-ields obtained from all other • methods were fair~ close·together. 
! 

Tlie.._graph on page 48A shows that there was a reversal in aver• 
age 'Wheat 7lelds at Lind in the earlier and later y-ears from 

' the plots with straw and no straw added. If this reversal ln 
y-eild'!as not associated with the increased precipitation in 
the later 7ears, 1t ~ be significant. Further results under 
more normal moisture conditions will no doubt clear up thls 
polnt. ·The soil at Liild has a ver7 low nitrogen level, but 
the additlon·to the·aoll of as much as 3200 lbs. of straw per 
acre, or about twice the quantit7 ot straw produced at this 
location in 7ears of normal precipitation, did not depress 
wheat ;rlelds (Table 1.3) •. The nitrogen content of this soil 
a lao was maintained during an 18-y-ear period where 3200 lbs. 
of straw were added. · 

IDARO 

Subsurface tillage continued to give satisfactory- results at 
Tetonia, Idaho (Table 15). The 6-7ear avernge 7leld trom 
this method.of initial tillage was Just a little higher than 
that obtained from either moldboard. plowing or o~e-way dlsklng. 
Idaho Experiment Statton bulletin No. 256 b71Iugh c. "t-ic.K"q and 
v. A. Moss gives detalled 1ntormat1on about stubble mulch . 
farming 1n southern Idaho. · 



The possibilities ot increasing production !rom Palouse hill· 
top lands b7 the growing ot legumes are lndicated !rom the re­
sults obtained b7 the Idaho Experiment Station at Moscow (Table 
21). Spring wheat grown continuousl.T tor tour 7ears, preceded 
b7 tour 7ears CJ! aU'alta, averaged 30 bushels per acre in 7ield, 
or more than tvice the average 7ield obtained trom spring wheat 
grown on ·land where no legume had been previousl,y grown. 

OREGON 

Slx-7ear average )'ields trom plot trials at Pendleton and at 
Moro, Oregon (Table 22), show a ,-1eld reduction trom subsurface 
tillage at both locations, especlall,y at Pendleton.· The rea­
sora tor the dltterence 1n results trom subsurface tillage 1n 
southern Idaho and ln the Columbia River Basin or Oregon 
nro not tullt explained !rom either the soil moisture or 
the nitrate data collected at.both locations. 

Two graphs (on pages 7713 and TIC) show the influence on crop 
)'ield or var,ring amounts ot precipitation on fertilized and 
untertUized land at the Pendleton, Oregon, Branch Experiment 

't. Station when wheat was grown atter tallow and when wheat and 
.,.,eas vera grown ln a rotation. An increase ln the average 
rprec1p1tation above 1~ inches tailed to increase average 
4,.ields ot wheat grown after tallow on land not tertil!zed. 
In a winter wheat--pea rotation an increase in precipitation 

• 
4
sl1ghtl.Tinoreased the 7leld ot wheat and marltedl,y increased 
the 7leld ot peas. l . 
Iri'"table 38 7ields ot winter wheat are shown trom the methods 
ot initial tUIAge tor growing winter wheat after tallow at 
the P~ndleton, Oregon, Branch Experiment Statton. Note the 

.. difference ln average 7lelds obtained in the even and odd­
. numbered )'ears. Ditterenoe in weed inf'eatatlon on the land 
used is.ottered as a probable reason tor the dltterence in 
the results. 

·~ 

• . . 
It 7ou shoul~:vlsh. to use a~ ot the data ln these tables ln. 
al\1 t7pe or ·publlcatlon, peiJn!saion should first be obtained 
!rom · the Experiment Statio~· .:'uhllshtng the d.a ta. 

""~-J -"' 
I shall be glad to tr.r to ~~~r ah,r questions 7ou I'Dil7 vish 
to ask about aD,T ot the dfi~t~;';1n the tables. · 

··.·<~-::~ 
. '.... . 
·.-..~~~ E. Stephens 1 , 

. ~.Principal Agronomist, Research 
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· Table 3. · Ytelda of vtnter vheat atter ta11av and atter neet cloYer. 
turned under 1n_ odd and eYen-numbered 7ears on the ~th Control plots of 
the SoU Conaeryat1on Serdce Experiment Statton at Pullmn, 'W'ash1ngton. 

Wheat after Wheat after 
Yeo.r fallow sveetcloYer 

Plota.1,2&3* turned under . ll ... 

1933 
1935. 
1937 
1939 
1941 
1943 
194, 

.-. AYerase 40.6 

\ -~ :.::···,. 
.. . . . .. ·. 

36.9 (1.7) . 
41.9 (4.7) 
45.7 (1.5) 
42.0 (5.9) 
58.2 ,9.8) 
45.4. . 15.0) 
40., 10.7) 

44.6 .. 

Wheat after 
Year· fallow 

Plots 5 & 8• 
lg .~ 

1934 27., 
1936 35.2 .. 
1938 . 35.4 
1940 . ' 23.3 
1942 31~6 
1944. 17.8 

. , 

Wheat after 
sweetcloYer 
turned under 

. /1 

41.5. (6~6) . 
46.7 (9.0 
54.6 (13.0) 
52.7 (13.9) 
66.3 (23.6) 
36.7 (15.6) 

-
{• ' \ -,;" . 
. .._Figures ln parentheses lndlcate green velght of sveetc1oYer turned under, 
~ 1n tons per acre. · 

. ~~ LJ. In a rotation ot sveetcloYer vlth peas • sveetc1over turned under- ... 
.jwlo,f'e., vheat - aprlng vheat on Plots 9, 10, 11, and 12. 
~-: ... \ ·: . . ' ' . ' . 

~~: -~~ ·~tn.l eo11 losses from 1932 to' 1944,. 1nclus1ve, o.vernged 69 tons 
, .. \po~,'-~r~.f'rom plots 5 o.nd 8 o.nd onl,y 2.2 tons per o.cre from plots 1, 
•'2 -~,, ... 

W!-L~.. •.• • " •. : ..... 
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Figure l··Yields of' winter wheat after eweetclover turned under in a 
rotation of' peas with sweetclover--eweetclover turned under--winter 
wheat--spring wheat, and after fallow in a rotation of' winter wheat-­
fallow, f'or the years 1933 to 19451 !nclueive, at the Soil Conser­
vation experiment station at Pullman, Washington 
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Figure 2--Soil losses, in tons per acre, f'rom land sown to winter wheat 
after fallow and sown to winter wheat after turning under sweetclovcr 
f'or green manure In the years 1933 to 1946, inclu.alve

1 
·at the Soil 

Conservation Experiment Station at I'ullman
1 

Washington. Data are 
for years ending June 30, except for 1946, which Include eoll losses 
up to Jan. 11 1946. 

'46 

-



.:. j.yy' 1 . 

- " c; f - .. . -
r - 0 - ... t'. I 

0 

0 

• • h ,I • • ~!",.'" ~~ • • ' t' ~ ' -

Table 6 •. ·Average -71e14a." an4 soil· losses :t'rom crop rotation plot.s at 
the Soll Conservation Experiment· Statton at Pullman, Washington, :t'or the ;,.ear 193S to. 19~5 1ncluslve. - · . • . · : · " . 
. '"'-

8-7ear Av. Soil loes for rotation 
No. :Rotation . T1e14, Bu. · . Total During 

(1938~1945) 1938-45• Dec•, 19~5 

1. Winter wheat • tallow 

2. Spring wheat • tallow 

3. Winter wheat • peas: 
Winter wheat 
Peas 

~. Sprlng wheat·· peaa1 
Spring wheat 

. . 
~ 

Peas 

'· Winter whea,t • peas tor green manure , 
:); . . 

' 
... 

'6.' Spring wheat • peas for green manure . 
I·' . 
•._..·:' • ... 0 ' ', • l ol - < I 

J-•. Winter wheat • Bubam clover tor green 
'. manure 
. . . 
a.·. ~pr1ng wheat - Jlubam clover tor green . . 
' mnure 

9. 'Sweet cloYer aDd graaa •· aveet clover 
and grass turned under • winter 
wheat • peas- spring wheat. 

10. 

Winter wheat atter clover and 
• gr~ss 

~ Peas atter winter wheat 
Sp'Vlng wheat after peas· .· · 

.. f . 

J'our 7ears alfalra and grass • spring 
wheat -winter whent .• ~ec.a -
spring wheat (1941•19~5): 

Spring wheat after tour 7ears 
· aU'alta an4 grass 

Winter wheat Qf'ter spring 
. · wheat 

Peas atter spring wheat 
Spring wheat atter pees . 
Altal:t'a. and gro.sa • 

*le!U'a ending June 30 • . 

. 

29.6 .. 

.2 ... 0. 

29.t.· 
23.1 

. '22 ....... 
21.3 

31.3 

26.1. 

3lf. .• 1. 

23.2 

28.9. 

''·' . 27.9 
27 ... 
2.1T 

Tons per- A Tons per A. 

17.8 .. 17.5 

23~9 15.9 

9·3 10.9 

'10.0 . 1.8 

11.2 5.8. 

5.6 . o.o . 

..., 7.2 

3.2 oo.o 

3.6 . 
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Table 6A. Acre yields of winter wheat and pens in a 5-year rotation of 
sweetclover - sweetclover - winter wheat - peas - winter wheat, at the SCS 
Experiment Station at Pull.nan, Washington. 

With With Clover Clover 'Wheat 1t.'heat 
Year Crop no Grass turned cut for straw Straw 

Grass under hay returned burned 
bu. bu. bu. bu. bu. bu. 

1943 Winter wheat after sweet-
. clover. . . 41.6 41.4* 40.4 42.6 40.7 42.3 . 

1944 Winter wheat after sweet-
clover 56.1 5:5.8 55.6 54.3 54.8 55.2 

1945 Winter wheat after sweet• 
clover ll:2 ,,.9 ~ ~ lld 34.0 

Average 43.7 43.0 43.2 43.5 42.9 43.8 

1944 Peas after winter wheat 20.7 20.6* 20.8 20.5 21.0 20.3 

1945 Peas after winter wheat 24.7 ~ ~ 25.0 ~ 22.8 

Average 22.7 22.9 22.3 22.8 23.5 21.9 

1945 Winter wheat after peas 39.8 4o'.2* 40.5 39.5 39.5 40.5 

*No grass was seeded with the sweetclover 1n 1941. 



Table 613. Yields of winter wheat and peas in a winter wheat - pea 
rotation, with various tillage and crop residue disposal methode at the 
SoU Conservation Experiment Station at Pullmn, Washington, for the 
7enrs 1944 and 1945. 

Winter wheat after peas: 
(AUr;;B'i"du:;;-dispoeal methods on 
moldboard plowed, one-way dieked, 
and subsurface tilled pea land.) 

1. All residues utilized 

2. Pea straw returned, wheat 
straw burned 

3. Wheat straw returned, peas 
straw burned 

4 ~ Whee. t and pea straw burned 

a. Moldboard plowed 
b. One-w~ disked 
c. Subsurface tilled* 

Peas after winter wheat: 
\AU plots fall plowed with 

moldboard plow.) 

-o-

-o-

l.~All residues utilized 
2 •• _Pea straw returned, wheat 

: s t.aw burned 

3. Whee. t a traw returned, pea 
straw burned .. 

. 4. Whee. t and pea straw bu;.ned 

.... 

1944 
bu. 

46.0 

44.1 

15.0 

14.4 

.12!!2 
bu. 

32.9 
35.4 
36.6 

18.1 

15.9 

Averap;e 
bu. 

40.5 

4o.o 

4o.8 

39.1 

39.1 
40.8 
40.5 

16.3 

15.5 

17.2 

16.0 

. .... .. . . . 
*During an eros.~on perlod. late in Dec~mber, 1945, there was pract1call1 
no soil lost from the,subsurt:ac·~ tilled plots. Moderate soil loss occurred 
on . the one·riy disked plots, and heaVJ soil loss from the moldboard 
p loved plots. ·· . ·, 

)> '• ... ..... 
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Effect of type tillage and amount or straw returned to the soil 
on erosion losses and on crop 7ields of winter wheat grown after fal 
low on the stubble utilization plots, Soil Conservation Experiment 
Station, Pu1l.Jmn1 Washington. 

Subsurface Tillage Moldboard Plow 
1 ton 2 tons 1 ton 2 tons 

Year Burned straw straw Burned straw straw 

~ losses -- .!:!m!!, per~ 

1942-43 6.02 0.74 1.30 11.64 9.15 8.41 

1943-44 0.01 o.oo o.oo 0.02 0.01 0.01 

1944-45 0.01 0.01 o.oo 3.03 o.oo o.oo 
1945-46• ll:.22 8.70 . 1.0~ 41.96 39.09 ,7.90 

Average 8.51 2.36 0.58 14.6 12.o6 11.58 

Runoff -- inehes 

1942-43 1.891 1.296 1.358 2.505 2.171 2.012 

1943-44 o.oo4 0.002 0.008 o.ou o.oo4 0.002 

1944-45 0.022 o.o43 o.oo 0.159 0.001 o.ooo 

1945-46• L494 ~ 0,2'53 1.874 hill 1.714 

Average 0.853 0.468 0.405 1.137 0.97.4 0.932 

Winter ~yield -- bushels per ~ 

1943 33.1 33.9 31.7 35.4 33.9 29.2 

1944 43.3 42.0 36.7 45.8 42.9 42.0 

1945 32.0 29.8 29.4 ~ 2:..1 n:.I 
Average 36.1 35.2 32.6 37.9 36.5 35.6 

* Includes data to December 31, 1945. 
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Table 12A--Yield. Data from Crop Rotation Experiments on the 
.College Farm at Pull..nnn, Washington, 1941-1945. 

1. AU' AU' A & GRASS 4 YRS. --WINTER 
WHEAT--sPRING WHEAT: 

Alfalfa and grass, av. for 3 cutting yrs. tons 
Winter wheat, bushels 
Spring wheat, bushe l.s 

2. SWEEl'CLOV'ER & GRASS--cLOVER & GRASS TURNED 
UNDER--W. WBEAT--SP. Wl!EAT-·FAI.Lari--W. WHEAT: 

Sweetelover and grass, tons 
Winter wheat after eweetelovcr, bu. 
Spring wheat after w. wheat, bu. 
Winter wheat after fallow 

3. PEAS & SWEE!t:LOVER--cLOVER TURNED UNDER--
W. l>.'REAT--PFA3-.SPRING WHEAT: 

Peas vtth sweetclover, bu.· 
Sweetclover, tons 
w. Wheat after clover, bu. 
Peas after w. wheat, bu. 
Sp. wheat after peas, bu. 

4. ~LOVER & GRASS--cLOVER & GRASS TURNED UNDER--
WINTER WBEAT-.SPRING WHEAT: 

Sweetelover and grass, tons. 
Winter wheat, bu. 
Spring wheat, bu. 

5. WINTER WREAT--FAI.Larl 
(binder stubble turned under) 

6. WINTER WHEAT·-TRASHr FALLCJI 

7. WINTER WREAT--FALLOll 
(stubble burned) 

8. ~ WliFAT--PFAS 
Winter wheat, bu. 
Peas, bu. 

9. WINTER WREAT-·PEAS FOR GREEN MANURE 
Winter wheat, bu. 

5-Yr.nv. yield 
1941-1945 

3.1 
33.6 
24.2 

4.1* 
41.0 
21.8 
44.0 

26.9 
3.1* 

43.5 
30.2 
35.3 

4.4* 
40.9 
22.9 

44.8 

28.8** 

38.8 
27.9 

46.9 

*Air-dry weight of eweetelover turned under for green manure 
**Low yield believed to be due to lack of suitable implements to handle 

trashy fallow and prepare proper seedbed. · 
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Table 13. Acre yields, in bushels, of :Baart spring wheat and turkey 
winter wheat* in an organic matter maintenance experiment at Lind, 
Washington. 

Acre Y1eld 1 Bushels 
Residue Applied 1923· 23 Yr.Av. 

1940 1941 1942 1943 1944 1945 1923-45 

Check (None) 14.9 27.6 40.0 25.5 26.7 15.6 17.5 
1600 1bs. straw** 15.1 29.4 40.4 26.6 29.5 15.7 18.0 
3200 1bs. straw 14.8 30.5 40.9 26.1 28.9 15.0 17.7 

Boo 1bs • straw 14,5 27.4 39.1 22.5 26.4 15.5 17 .o 
No straw and 50 lbe. Am. 14.4 27.6 40.0 24.3 26.6 14.2 17 .o 
Sulfate 
Check (None) 15.2 24.0 39.1 21.2 26.4 14.5 17.3 

Boo 1'!>s. straw and 50 lbs. 
Am. Sulfate 15.4 27.8 41.3 28.6 30.2 13.8 18,2 

1600 lbs. straw and 100 
lbs. Am. Sulfate 15.2 28.5 39.1 27.9 24.4 13.1 17.7 

No straw and 100 1bs. 
Am. Sulfate 14.8 26.3 40.0 28.2 22.8 11.1 17.2 

Manure, 3.5 Tons 15.2 25.8 42.7 30.6 31.3 10.1 18.0 
Check (None) ,;.'~.6 22.2 37.7 28.8 26.0 12.9 17 .o 
Average of a 11 chec k:s 14.9 24.6 38.9 25.2 26.4 14.2 17.3 

Crop Year Precipitation, in. 8.68 18.00 12.29 11.65 8.60 10.05 9.43 

Wl'urkey winter wheat grown in 1923, 1924, 1926, 1927, 1928, 1931, 1934, and 
1935 and Baart spring wheat in all other years. 

**Straw applied does not include binder stubble. 
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Table IJA·-Average acre 7ields 1n bushels of' Baa.rt spring wheat 
grown after tallow with various initial tillage methods, with and 
without appltcations of straw, at the Adams Branch Experiment Station 
at Lind, Washington, for the eeYen-zear period 1939~1945. 

-~ 1 Year ayerage 
Tlme of' inltlal tillage and implement USCN.e • . Yield 1939-1945 

1 •. Earl¥ spring, one-va,y disk (check) 

2. EarlJ' tall, one-va1 4is·k + straw* 

'· Subsurface Ullage after harYest, earlJ' spring 
one~vq disk + s trav* · 

4 •. tate tall (vet) 1 one-wq disk 

5. tate fall (vet), one-veq dlsk + straw*· 

6 •. Ear]J' spring, one-wq.dlsk +straw* 

1· Ear]J' sprlng, one-vq 41sk (check) 

a. .EarlJ' spring, one-wq disk ~n4 1ll0ldboard plow 
alterna tlng + s traw• 

9 • . Ear]J' spring, moldboard plow 

10 •• Earl7 spring, moldboard plow + straw* 

11 •. tate spring, one-wq d1sk 

12 •. Late spring, one-wq disk+ straw* 

JJ. EarlJ' apring, one-wq 4lsk (check) 

14 •• Earl7 aprlng, one-va,y disk+ etraw* 

15. · Ear]J' spring, 4uckt'oot culthator + straw* 

16 •. Fall chlael, alternate fallow 7ears, spring 
double disk + straw* 

11 •. Non-tilledl! + straw 

18 •• Non-tilled 1:! 
19 •. Ear]J' spring, one·W87 disk (check) 

21.0 

21.~ 

22.0 

22.1 

21.0 

22.5. 

21.7 

19.~ 

19.9 
20,9 

20.7 

19.9 

20.3 

16.Q 

16.1 

19.5 
*1200 lbs. of'.straw per acre applied after harvest to binder stubble; 
all other plots, binder stubble on]Jr. 

LlVeeda on non-tilled plots taken.off with a hoe; other plots rod­
weeded during the fallow aeason often ns neceesnr7 to control weeds. 
All plots were harrowed with spring tooth harrow before seeding •. 
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Yields of Baart spring wheat, ~ 10-year moving averages, after fallow with 3200 lbs. of straw returned 
to the land after every crop and with no straw returned at Lind, v.a.shington, for the years 1~3 to 1945, 
inclusive. 

Increase or Crop year 
decrease from preoeipita-
using straw tion, in. 

I Leg en ~: UJ: per cdntinudus li ne, Ch ~ck, np atrE IW ...... -- -I De rvted ~ine, ~H s. atr liW ... 
per acre. · -- - --, 

~ Lo ~er cc nt. lipe • pr ecipi-
, 

,/ rvati or for c·rop y_e tars. -,' v 
,,Z 

r-', I ,'V ·. ,'/ ' -"' ---- -- -- -. , - ... 

~ ~/ 
. ... 

~ .,:.-
--~ _,. ~ ... , 

...-----
v v 

. 

1923 2.2 10.92 
1924 -1.2 6.62 
1925 -2.5 8.32 
1~6 2.5 6.65 
1927 -0.2 12.65 
1928 -0.3 10.83 
1929 -1.5 5.77 
1930 -0.9 4.80 
1931 -0.3 6.91 

§;" 1932 -0.3 9.78 
1933 -1.9 8.39 > 
1934 -1.0 9.79 
1935 1.0 7.48 
1936 -1.0 8.09 
1937 2.1 8.93 
1938 1.5 11.89 
1939 o.9 5.32 
1940 o.o 13.01 
1941 2.9 18.00 
1942 0.9 12.29 
1943 0.6 11.65 
1944 2.2 8.60 
1945 -0.6 10.05 

19 ·23-32 24-33 <:.?-~ 2b-35 27-36 28-37 29-38 30-39 31-40 32-42 3-3-42 34-4~ 35-44 36-45. 
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. Table 15. Su-,-ear (1940·194-5) average .rields in bushels o! 
winter and spring wheat* grown after f'allav with various initial tillage 
methods, and with all straw utillzed and all straw burned at Tet1on1a, 
Idaho. 

.Moldboard plov: 

Straw utiUzed 32 ... 
Straw burne4 -~· 33.5 

One·W81' diakJ 

Straw utlllzed 33.1 
Straw burned ..ll& 33 ... 

Subsurface tillage: 

Straw utilized 35.1 
Straw burned ~ 35.6 

Straw utiUzed1 all tillage methods 33.6. 

Straw burned, all tillage methods 34-.7 

~key- winter wheat 1n 1940·194-21 ln.c~, and Idaed spring wheat 1n 
194-3•194-5, inc. . · . 

In 194-5, eleven stubble-mulch field trials, ot from 20 to 50 
acres each 1n size, were conducted at w1del.7 separated locations 1n 
southeastern Idaho. ·In all trials, except one where the 7ielda were 
equal, the 7hld was greater from stubble mulch tillage. The average 
7ield from the stubble mulch fallow was 33.6 bushel per acre, and ft•om 
adjoining check fields of ordiMI7 black fallow the ayerage 7ield. was 
28.3 bushel per acre. 
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· Table 19--Acre 7lelds of winter wheat grown after fall~ plowed 
wlth a moldboard plow and one-wa7 dlak with straw ut1l1zed aild straw 
burned at. Moscow, Idaho, for the 1-7ear period, 1939-45. . . 

. ~ .. . . . . . ~ .. 
~ 

.Moldboard One :vat Moldboard 
Year plowing d1sk1ng plowing 

straw utilized straw ut1l1zed straw burned 
bu. . bu. . bu. 

1939 55.0 5,.8 52.5 

19lt-O 59.0. 6lt..o 64.8 

19lt-1 49.5 43.3 41.0 

1942 69.0 12·5 60.:5 

19~:5 67.5 71.3 63.:5 

19lt-4 57.5 46.0 50.0 

1945 46.2 49.8 ~ 

A~erage 57.7 57.2 54.1 

Average straw 7ields1 exclusive or binder stubble: 

Moldboard plowing, straw utilized 
Moldboard plowing, straw burned. 
One-wa.r disk1ng, straw ut1l1zed 

.3.38 tons per acre 

.Winter wheat1eYer7 7ear (B·r~r &Yerage 7lelds, 
t 

Straw ut1l1zed, mold\)oard plow 
Straw utiUzed, one•Ya.T·disk •. 
Straw burned, moldboard plow ."!. . . .. . 

:5.54. Q " " 

,.50. " n • 

1938-1945): 

21t..o bu. per acre 
21.2 • .. .• 
27.4 .. .. • ... 

Average straw 7ields, excluahe· of binder stubble: •. . . .. 
Stra~ utilized, moldboard·plow 
Straw ut1li~ed, one-wa7 disk 
Stra~ burna~~ moldboard ploW 

'. . -~: : :r.ot tone 
. .,...~90 • 

1.08 • 

per acre . " .. • 
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Table 20·-Average 7lelda from several rotations on P'leld 7 at 
· the Moscow, Iclaho, Exper~ment Statton. · 

ltotatlon 

1. Winter wheat - peas: 
.. · 

Winter. wheat 

Peas 
~ . . ~ ' . 

2. Vlnter wheat - tallow 
. . . 

5• Peas with aweetclover .• aweet clover 
under ... winter wheat • winter wheat: · 

Peas vlth aveetclover 

Sweetclover turned under 
T/A air dr1ec1 · . . . . 

Winter wheat after clover t.u. 
. . .. . 

Winter vheat atter winter vheat 
. . . 

6; Peaa tor'green xrB.nure - vtnter wheat -
winter wheat: · 

Winter wheat atter peas t.u. 

Winter wheat atter ·winter wheat · 

' !/ 7•tear average .rteld • . . 
~ 8-7ear average 7ield. 

g/ 6-7eu ·a';erage 7lelcl. 

~ tleld, Jll!• 

~9~5 ~ 

i9;6 ~ 
57~7 !I 

2.96 !I . 
54.1 !I 
,8.6 21 

52.5 !I 
. ,4.1 g/ 
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Table 21--Crop yields from 1922 to 1945, inclusive, on a south elope 
(clay outcrop area) 1 with yield comparisons of spring wheat grown every 
year with and without being preceded by alfalfa, alfalfa and grass, and 
grass alone, at Moscow, Idaho. 

1942 !2ll 1944 ·-~ ~· 
Plot !!2• 

1, 5, 9 Continuous spring wheat, bu. 14 .• 0 19.4 9.5 14.1 14.3 

2 Alfalfa, tons 3.2 3.6 2.1 1.8 2.7 

3 Alfal!a, brome and crested 
wheat, tone. 2.8 3.1 3.3 1.8 2.9 

4 Crested wheatgraes, lbs. seed 35.0 44.0 o.o oo.o 

6 Spring wheat after 4 years of 
alfalfa, bu. 31.5 51.3 19.8 17.8 30~1 

1 Spring wheat after 4 years of 
alfalfa and grass, bu. 32.7 45.5 21.0 15.8 28.8 

8 Spring wheat after 4 years of 
crested wheatcrrass. 18.7 22.2 15.2 19.4 18.9 

Plots 1, 5, and 9 are in continuous wheat. From 1938 to 1941, inclusive, 
plot 6 was in alfalfa, plot 7 in alfalfa and grass, and plot 8 in crested 
wheatgrass. Each of these plots was plowed in the fall of 1941 and planted 
to spring wheat in 1942, 1943, 1944, and 1945. 
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Table 22-·Acre 7lelds1 ln bushels, of' vlnter wheat from moldboard 
plowed, one-wq dlsked, aDd subsurface tllled'f'allov at Pendleton and 

. . at Moro, Oregon, f'or the 7eara 1940 to 1945, lnc1us1Ye. (Belanger's 
plot trials). 

- Pendleton 

MOI.:OBOABD 
' PIDlED ... 

~ 8 ~~~' 
1940' :. 30.1 .~ 
1941 ' . 34.1 '. 38.7 
1942 37.2 31.0 
1943 ·. 47.9 47.1' 
1944 · 4o.8 38.8 ' 
1945 .. 

· Av-erage 

Ayerage of'. 
5 and 8 ln.· 
depths 

'Moro -
,<r ... • .. • 

1940 ·. 
1941 
1942 

'1943 
1944 
1945 

Av-erage · 

19.2 21., . . 
34.9 36:2 

. 
. ,5.6 .. 

MOLDBQAlU) 
PtmED ' 

. 
9.1 

43.0 
38.6 
34.1 
32.6 
24.2. -

~ 

• 

ONE-WAY 
DISJCED 

5 In. 8 tn~ 
25.9 28.~ 
37.1 38.6 
36.5. 31.8 

. 39.1 ~2.5 
35.4. ' . 33.6 
22:5 24.5 

32.9. 34.2 

. 33.6 ' 

.. 
Ol'm-WAY 
lllS10m 

10.2 
41.0 
31.1 
34., 
30.3 
21.5 

29.2 . 

StlBStmrACE 
TILLED 

:2 ln. 8 ln. 
27.9 26.1. 
35.7 36., 
33.1 31.6 
34.2 35.6 
32.9 31.8. 
2'i. I~, ·- . 2<!·' 

31.1 30.3 

.. 
30.1 

SUBSURFACE . 
. TILLED 

9.9 
'43.4. 
40.1 
29.1 
22.7 
~-

27.7 
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Table 28. Average acre yields, in bushels, by 5-year periods, of fall 
sown wheat after fallow plowed with a moldboard plow with various fertilizer 
applications and straw disposal methods at the Pendleton ~ranch Experiment 
Station near Pendleton, Oregon, for the years 1931 to 1945, inclusive. 

lst 5-Yr. 2nd 5-Yr. 3rd 5-Yr. 
TREATMENT Period Period Period 15 Yr. 

1931-J5 1936-40 1941-45 Average 

10 T. per acre manure added 
to total straw 

1 T. pea straw added to total 
straw 

Fall dieked, all straw plowed under 

46.8 

46.3 

+ nitrate fertilizer• 45.0 

Spring disked, all straw plowed 
under+ nitrate fertilizer* 44.1 

Straw burned in spring 44.5 

Straw burned in fall 43.1 

All straw plowed under, not 
disked 43.0 

All straw plowed under, spring 
disked 41.4 

All straw plowed under, fall 
disked 41.0 

Average · 43.9 

Average crop year precipitation, 
inches 13.9 

50.1 50.1 

49.8 

44.9 

36.1 40.6 

36.2 39.5 

34.1 39.2 

40.0 

14.4 17.6 

*150 lbs. per acre of an~nium sulfate or calcium nitrate. 

49.0 

46.2 

44.1 

39.9 

39.0 

38.1 

42.6 
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.. Table 29. Fifteen-year average yield.s and gains or losses in total 
nitrogen in the surface toot of' soil of' plots 1n the crop residue experi­
ments and 'several rotations a~ the Pendleton, Oregon, Branch Experiment 
Station. · 

Straw plowed under (8 plots) 

Straw burned (~ p~ots) 

Straw plus ~0 lbs. per acre commercial· 
tert111zer* plowed under (4 plots) 

Straw plus one ton pea straw plowed 
•under (2 plots) · ·. 

Straw plus 10 tons mnure plowed 
under (2 plots) . 

Rotation Experiments 

Winter wheat arter tallow 

· Spring wheat after tallow 

·•. Winter wheat after manured ra11011 

Winter wheat after tallow with top 
dressing or mnurs in spring 

Winter wheat atter peas 
.... ,... 

Peas after winter wheat, 
.r 

Spring wheat arter peas 

. Peas after spring wheat 

15-)"ear av. 
acre )"1el4 

Bu. 
39.0 

41.6 

43.9 

46.2 

• 
49.0 

42.2 

42.7 

50.9 

49.9 

28.9 

·~0.9 
"'-.. 

31.1 -~ 

20.9 .. 

Gain (+) or 
loss (-) ni­
trogen lbs. 
per acre sur­
face foot 
1931-1941/J: 

•105 (16)** 

·140 (8) 

- 70 (8) 

+ 35 (4) 

+175 (4) 

-105 (4) 

+ 35 (4) 
•' 

+175 (4). 

+245 (4) 

+140 (2)) 

' +140 (2) 

+210 (2) 
~-

+210 . (2) . ' 
a Based on 3.5 million lbs. as weight ot an acre toot or soil. 
* Ammonium sultate or calcium nitrate. 

** Number of' one-tenth acre plote. 
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Table 29A··Average 7leld comparisons from grOfi.lcg wheat after 

fallow and from aeveral rotations vtth peas at the Pendleton, Ore-
gon, ~ranch Experiment Statton. · · · 

BarATION 
. t • . .. ' '... ~ , • ~ • 

• • . t ) 

175 • WimER VREAT ~ PEAS TtmmED umn:R ... 
VDTEI WBFAT ~ J'.ALLCJh. ; ' 

Winter vheat.after·failov 
Winter wheat afte~ peas turned.un4er 

176. SPRING 'WHEAT • PEAS TURNED UNDER • 
SPRING WBFAT .;. P'.ALLOI: ·. : ' . . 

7·Yr. av.- 7leld 
1939-19it-5 bu. 

48.0 
44.8. 

Spring wheat after tallow . ·.' · · 44.:5 
· . Spring vheet after peas: turned under ""'·9 

177. WIMER WBFAT • PEAS: 
' ' .. . t 

Winter.vheat after peas 
Peaa after vtnter vheat 

178. SPRING WEAT ,.. PFAS: 

Spring wheat after peas · 
Peas after:eprlngwheat. 

. 
181, SPRING WBFAT • FAUJll 

' . . 
267. WIMER WHEAT. - J'AUJll 

1.92. SPRING WHEAT • !'ALtai • PEAS i 
' 

Sprlng .wheat after peas · 
Peas after falloW. 

193. SPBING WHEAT .. •. PFAS • P'AUDI 
. . 

· Spring wheat after fallow 
~ Peas after eprlng wheat · 

*3-Year Average 7leld1 1943-1945 

\ l ~ 

! 

I ' • 

' . 

31;.1 
25·7 

· 4ie1 

4o.6 

:' 
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-
~ -:---__ .. -./ 

Winter wheat • Jll8ll ~ed tallow ·~ 

~, 

·-----,. 
~ VJ4 ,., ....... ~~ ..... + 4' .. 11 1,..,.. --- .. 

. -----~ 
~ 

p.,.e~t in1.t:At:1.1'\n ~ 

-· ~ 1--

1931-36 ,1932-37 1933·38 1934·39 1935-40 1936-41 .. 1937·42 1938·43 1939-44 1940-45 

E 

·I--' 

( 

c 

Yield in Bushels fer~cre Per Inch of' Preceipitation - --
Winter whea - .. ~ -~ manurea a.U.\IVV 

. 
W4Yii-A,. ... rl ---r----_ 

I --- --~ith fertility requirements aatistied (manured plots). the ratio of wheat yield to precipitation was about 
3,5, i,e, the wheat yield was 3.5 times the average crop year precipitation, Because the increase in pre• 
cipitation failed to increase average yields on the land not fertilized, the ratio of yield to precipitation 
dropped from .. a little more than 3 in the earlier years, when the average precipitation was about 14 inches, 
to about 2,5 in the later years, when the average precipitation was about 16.5 inches. 

• 
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Table 36. ·Average 7lelda of vlnter wheat f'rom land plowed on varl01 
dates vlth a moldboard plcr.i at tvo depths, vlth all atrav plowed under 
·and all strav burned, at the Pendleton, Oregon, l!ranch Experiment Sta• 
tlon, for the 8-7ear period,· .1938·1945. · · · · 

· Straw l!urned Straw Plowed 
· Tlme of Plowing under 

for rauow· ·Deep Shallow, Deep Shallow· Average 
· 9 ln. 5 ln. 9 ln. · 5 ln. , 

bu. bu. bu. bu. bu. 

Fall (Oct.··, 15) 41.7 41.3 38.8 38.2 40.0 

· Earl.J' spring 
.4,.2 · (March .15) 41.3 39.2 36.9 40.2 

• 
Medium earl,y aprln8 I 

·.. (Aprll 1.5) . 40.9 ,7.7 39.6 33.6 38.0 

late aprlrig • 
(Ma7 15) ,~.2' ~····· ~ ll:2 n:2. •"i 

Average 41.0 39.6 .... . 37-9 35.6 ' 
'•. 

--o---
'. 

.. Deep· Shallow Average 
.. 

Straw burned ..... 1.0 39.6 ... 0.3 
Strav p laved under· , · .Il..2 :n& 36.8 

' 

Difference 3.1 4.0 3-5 
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. Table 38 •. Winter wheat 7ielda, ln bushels per acre, t"rom f!Ye 
·methods of inltlal tUlage for fall.cw at the Pendleton, Oregon, 
Branch EXperiment Statton for five even-numbered and five odd-numbered 
7ears. The super1orit7 of moldboard plowing ln the odd-numbered 7ears 
probabl7 vas due to header weed infestation on the land used ln those 
7ears vlth better weed control from mldboard plowing. 

. ..... 

ill.€ ~ !2!tQ. 1942 1944 Averas;e 

30.0 
. ' 

}4.7 36~9. Earl7 spring moldboard plowed 32.0 Ja.o.6 Ja-7.1 

One-wa7 dlsk:ed; fall a~ spring 38.Ja. Ja.o~8 27.0 ·~a.4~o 34.5 36.~ 

Fall moldboard plowed 34.6. 42~5 33.6 51.9 Ja.o.l 40~5.;, 

Fall chlaeled, spring double 
diak:ed ' 30.5 39.8 26.4 42.9 37~8 35.5 

1m 12~2 i241 !2ll ~ 
Earl7 spring moldboard plowed 40~6 29.0 32.3 50.5 27.7 36..0 

~ .. . 
One-vq d!ak:ed, fall and spring 32.5 24.8 31.9 37.0 16.9. 28.6 

Fall moldboard plowed 35.1 23.4 34.0. 4o~o· 29.5 32.4. 
' • 

Fall ch1seled1 spring doUbled 
dlsk:ed 29.9 23.7 32.3 36:3 1.5.1 27.5 

• 34~5 28.2 Fall and spring double diak:ed 31.8 23.8 33.9 17.0 . 
tt 

10-Year Average Yields: 
• 

Earl7 spring moldboard plowed ~ 36..5 
~ -· ' .. .J:; -:·. ·. 

0ne-v8)" dlsk:ed, fall and spring ~-32.8 ... 
•· 

Fall moldboard plowed 36.5· 

Fall chiseled, spring doubled d1sk:ed32.8 

Fall and spring double d!ak:ed 31.9 
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Table ,9. ·;Annual an4 af.erage 71e1cta. of vtnter wheat ln. bushels 

per acre from two t7pea 'of summer fallow w1th all straw utlllzecl at 
Moro, Oregon tor the ,-ears 1938 to 1945 lncluslYe. Yle14a are ayeragea. 

~-~rom 4 one•tenth acre plots each 7ear. 

-·year· 

-
.19'8 

1939 

194o. 

1941. 
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' : 29.9 . 
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'-. 30.1 
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·· .... '' ' .' 

Black:: . 
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. 27.6,./ 
'- ·-· 
28.9 

15.0 
. . ' _,,.a. 

~' 31.7 ' 
' ' 

_,,.~ 

: ..:.-! -;----
~28.1 ·.· 

!L.I' 
. 27~1. 


