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Fa.rmers and agricultura}. investigators i‘or years have soughf. ways of g
keeping erop yields at high levels without destroying the soll upon * -
which production depends, -.Both groups have found it to be a problen

e o ey

‘alized there can be no.long continued or profitable agriculture if-
I farming methods result - in decreased so:.* ¢ ertility or actual phyﬂical
i }loss or the lanﬂ itself R T R SRS -
SR
A These facts are brought. out effect.ivel,y in this bulletin, the im'orma— ’,
} ‘tlon for which was assembled by Mr, D. E, Stephens, 'He has taken the
data’ of Tesearch findings from all sources, state and. federal, and o
|1 assembled-them in aa easily usable wey, "The information as it thus. 1s ‘
!, presented should be'{mmensely helpful to those who are concerned in
.| the management.of. the’ WOrId-renowned cereal prodacing lands of the
f Paci‘ic Northwest.. e S T Lo
_ Si« ﬁficant. i.s the growing interest. in the effecta of soil erﬂsion on
*‘ % continuance of a‘sound agriculture,-as shown by the attention given to
, this important, phase of the problem by many of the new experimental:
'pro,jects which have been organized by state and federal institutions,
. Consequently; We feel indeed irndebted to our associates in the State,
_Experiment.Stations for their excellent experimental work ‘and their
fine-respgnse in meeting what now.is recognized as being one of the.’
. foremgst problems in:American agricultux;e—-that of maintaining the i '
actuq,l} plxysical resource of the land itseli‘. NPT L e .;

"In pomt is t.he attention that has been given bo buming of straw, Which
for s0 long was an all too common practice in conjunction with grain .
farming, This practice violates'a basic soll conservation principle— -
‘utilizing plant residues, In certain’localities)’ burning-sanetimes has
" shown at least & temporary stimulation in crop yieldss At the same
b thie, soll analyses prove that approximately 35 percent. of the-soil's
| organic matter and about 50 percent of the soil ‘nitrogen Have been
dissipated under constant wheat-fallow fammirg, ‘including those.areas
i in  which.burning has ‘been’ practiced wideiy over.a long period, - The
1 onge high moisture. holding capacity of the 'sc1l also has been destroyed,
V. and the’land has becone harder to work and prepare: for crops. First
1 effor'm in restoring organic matter and nitrogen by’ ﬁro@in,g. legumes.as, «
§
[
!

green’ manure.érops in the rotation in many cases “le€ to depressed-grain
yields afterward, it is true; but now, through tfiese investigations, we
are finding that: there can be ‘reconciliation between the use of plant

. stubble, rough tillage, and leguninous ‘crops to help maintain and re-
R store the erop producing capacity of” these 1ands. ‘ o ,

'I‘he nen who are Working on’ the fams wherc this and ot.h'*r int.ricate
Pro.lems constantly are in the forefront are deeply indebted ’o the -

¢ 1nvestigato"s who have brought torth such#%luiions. f
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_Anvolving complex physical and operational difficulties, but have re- -
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‘In thls’publlication resulta‘srd glve fron Lndependently snd coopera-
.tlvely conducted experiments.at several'locations in the Pacific S
Northwest that show the effect of different:tillage’and cropping: "

‘methods on run~off, erosion and crop yields, ;.0:%, '
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v Seil Conservation EJ@(_eriment Statlion at }'_",”-1!1,@ Washirgtone Scil

- losses .and crop ylelds are shoun in table 2 #.d figures 1 and 2.

. from Palouse silt loam soil with a 30% slope from (1) grcw’ng wheat
alternating with fallow, () growing wheat in a rotation with sweet-
clover and with sweetclover and peas, (3) growing vheat contimuously,
(4) growing grass, and (5) from land not cropped and not cultivated
|, but wit,h weeds taken off with-a hoge ,

. The highest total 5011 loss for the 12-year per:.od, 1932-1943, vias
27444 tons per acre on the bare, uncultivated plots. The total soil

“loss or plots devoted to wheat alternating with fallow ranged from
1.9 to 80,8 tons per acre for the l2-xear period. The plots with
highes' soil losses had the lowest average yields. Plots with 10
inches of surface soil removed yielded less than half as much as
plots with little soil loss (figure 3). - In this instance the soil
losses from the desurfaced plots were not heavy (table 2)s There was
no 5011 lost from the plot devoted to grass.

Total soil losses and yields for t,en -crop rotatlons for a 5-year
‘period are shown in table 6, The highest total soil loss for a 5-
vear period, 23,9 tons per acre, was from the plots devoted to -
groving spring wiheat after fallow, and the lowest soil loss, 3.7
tons per acre, from growing sprl'w wh2at after Hubam clover turned
under. The soil loss fron growing winter vheat and pea° alternately
vas. 9«3 tons per acre for the 5-year period. :
Soil} losses for different methods of straw utll_ization for wheat
grown after fallow are shown in table 9, For .the —ear 1942-43, the
highest soil loss, 11.6 tons per acre, occurred on the plots plowed
with-a moldboard plow with the straw burncd, and the least soil loss,
0.7 ton per acre, from subsuri'ace tlllage fad t.“. one ton' of siraw =n
the surface, _ A AR
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The difference in runoff and erosion from new land, broken out of
sod in 1934, and from land cropped to wheat for more than 50 vcars
is shown in table 10, - The total runoff for a 6-year period from
_the virgin land fort cars when it was cropped to wheat alter-
n~ting with? fallow was oaly .06 inch as against 3.0 inches from

the cultivated land. The soil loss for the sane period from the
virgin lend was negligible, and was 8.9 tons per acre from the cul-
tivated land. Wheat yields werkj higher from the virgin land,

The Le.,onla, Idaho Branch Experinent Statlon. In table 1 are re—
cerded the soil losses that occurred 1a the spring of 1943 fron plots
given varisus tillage and crop residue treatments during the fallow
season of 1942, Soil losses as determined by the rill method were
high for all plots where the straw was burned varyin_ from 33 tons
o €8 tons per acre. Vhere the strav vias ut,.llzed the highest soil
loss froa any of the initial tillaze methods was 10 tons per acre.
There was less erosion from subsurface tillage than from moldboard
ploring or one way disking where the straw was burned,

¢
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" The Sherman Branch Experiment Station ab: Nbro;_Orerém Soil aﬁd

- water 1osses were measured. at  loro, - Orezon, for a 4~year: oeriod, &
1940 to 1943, on Ritzville silt loam'soil with an 8 to s slope §
.. devoted ‘to’ growing winter wheat’ alternating ‘with fallow,  Feor. = .
- three initial tillage methods, subsurface tillage, moldboard plow~ )
', Ang, and one-may disking,.the;highest soil’and water loss occurred
from one-away disking as'is’ shovm in table 27 and figure 3- '.,'“, SN
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In trying to find eropping systems that will prove effective in .
preventing soil 10sses;: consideration mst be glven to’crop y:.elds_._y _‘

< Results are avallsble fram research ‘centers in each of the States -
‘ of Washington, Idaho, and Oregon giving yield data from (1) con-
“tinuous_ cropping to wheat and.growing wheat' altemating. with fallow
‘with various fertilizer applications and different,tillage and crop, :
‘residue treatments, and (2 growing wheat in crop rotations, with
a.ndﬂithout legwnes. :' Y P o~ o

el N

CO‘\ITINUOUS CPOPPI' IG '1'0 W‘{EAT

umﬂm.ﬁmﬂm_nt_ﬁm;gzz ‘Iield data are’ shown 1n i‘,j

7 "tabls 7 for vheat - grovm every year, with and vithout comnerdal S
“fertilizer applications and with strafr burned tnd:traw returned .

:to the: soil, .at. the. Soil Conservation Experiment- Stat.ion at Pullman,
Washin ton, - Returning tho.straw slightly decreased average yi¢lds -
'for a 6-yesr period,' .The application of 160 lbs. of ammonium sul- .
fa'ce per acre Lucreased the average yield 12 bushels per acre-

';Mshinotgn E_ggerinent %agion. Results for a 2?-vear period 19??-«
*'1943, ere shovm.in table 12 for vheat grown évery year with varlious
. fertilizer and residue applicatibns, on the Gollege Farm at Pullman,.
‘ ’Washington- With the ‘straiw removed, the ‘average yleld was 1947 bu.
. per acrej with 2700 lbs, of straw returned to: the 8oil, the average
yield was 19,0 bushels} with the straw retiirnéd.'and 286 lbal per '
. acre of ammonium su.lfate applied the average yield wag 31 1 bu. -per
acres s -
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Idaho Experimn,nt St,ation. At the Idaho StatiQQ at,. Ho§cow \'ll'lt(.l‘

" wheat every year for 3*6—year period averaged 26.8.bu. per- -agre f ..
- when {nitial tillage was done with a noldboard plow and. ‘the straw :
., utilized; 30.5 when moldhoard plowed with straw burned;: and :’3 5

‘when one-wa,y disked and the stran utilized (table 19). e

: ’::; : wmm Ammnnmc urm FALLOW

- v
- L ol
NRRTPPISES of

Most of the work 1n recent years at the tations imrestigating
"methads of raising. v'heat alt.ernating with fallow hus centered around
-the ‘utilization of. straw, For erosicn _control, straw on or near the

|, surface has praved superior to- ploving it.under or burming it, In. .
some of the higher rainfall areas, however, surface utilization of
the stra\v has depressed yiclda. The roduced 'ylelds from heavy
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qtraw appaar to be caused larpelv by (1) reduced nltrlflcqtion and

(2) inability with present tillage and seeding implements to pre-

pare s proper seed bed for w1nter wheaf and to place all the sceds
\in moist soil, ‘ ’ :

Initial tillage methods. . Yield comparisons from moldboard plowing,
one-way disking, and subsurface tillage, are given in.several taples
under the headings showing results at the Pendleton and Sherman

_ Branch Stations in Oregon and the Tetonia Branch Station in Idaho.
Results from plowing under straw compared with removing or burning

it also are.shown from the Soil Conservation Experiment Station and
the College Farm at Pullman, Washington, and the. Univer ity Fern at
HMoscow, Idahoe , v '

-Snbsurface. tillage proved satisfactorv at Tetonia,’ldaho, higher

yields being obtained from that method of initial tillage than from
moldboard plowing or one-way disking' (table 15).. At Pendleton,
Oregon, subsurface tillage resulted in significantly lower yields
“than were obtained from moldboard plowing or one-way disking (table
22). At Moro, Oregon, slightly lower average yellds were obtair ed
. from subsurface tlllage (tables 25 and’ 39)

*Utlllzatlon of Strawn On most of the wheat lands of the Pacific
Northwest, the straw is needed to protect the land firom erosion,

The use of straw residues produced different results at the different
stations., At stations where the average precipitation was less than
12 inches, as represented by Lind, Washington, and Moro, Oregon, no
yield depressions resulted fro:a retugnlng the straw and plowing with
a moldboard plow, At Pendleton, Oregon, with higher precipitation
than at Lind or Moro, higher average yeilds were obtained from land
where the straw was burned than from land with the straw used and
plowed with 'a moldboard plow. or left.as a2 mlch on the surface. It
should be noted, however, that the experimental plots at Pendleton
are located on ialrly level land where the 5011 losses from erosion
‘have been llght.l

The nltrogen level of the soil, whlch pla -~ an important role in in-
fluencing crop: yields, is espeéially 1mporta4t where heavy residues
‘are elthew plowed under~or used as a surface mulch. " In areas where
yield dépressions occur from the utilization of heavy straw, they

can be corrected by the application of nitrogenous fertilizers, either
at ‘plowing time or seeding time, as is indicated br the data 1n table
28+ ..Depressed yields from the uge of straw also are much less likely -
to occur when legumes have beeq*irown in a rofatlon to help malntaln

a” satisfactory soil nitrogen levels

At Mo"cow, Idaho, on land with a high fertility level, higher yields
of wheat after fallow were obtained where all the straw (~bout 4 tons
per cL"e) was utilized and initial tlllage was done with a noldkoard

plow or oneAWay disk (table 19), .
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I-ertil‘lzers. The a licaticn of banvard manure or of nit.rwenous
- commercial. rertilizers did not increase average wheat yields at
~14ind, Washington, or at iloro, Orcgon. At Pendleton, Oregon, the: .
‘application of barnyard manure, ammoniui sulfate’or :calcium nitrate,
-and pea straw, significantly’ increased wheat yields (tables 28 and -
.35 and.figure 9). At Pullman, Washington, on land with a higher . =
. nitrogen-level than that at Pendleton, ‘the. applicatién of nitmgenpus
fertilizers had very little effect on. the yi.elds o wheat grown .
after fallcw. . (table 11). : SRR

‘Nitrogen and Organic a"agter Jaintenances At- Pendleton, Ongon, the

‘nitrogen level of the surface foot of =il was maintained when barn
_yard manure.or pea straw were-applied.to-the land, but wheré wheat
.straw was. returned to the soil, with- or without. nitrogenous Lcomier-
~cial: fertilizers, or when the straw was burned, the total nitrogen ;
content was slightly -lower in. 1941 than-in 1931, (table 29 and
figure 9). "At-Lind, Washington, where the. nit“pgen level of the - .
. soil 1s ‘rmch lower than at Pendleton, Ore on, determinations made .
in. 1922 and.in 1940 indicated that the. total nitrogen content of - t.he
soil was maintained in the’surface six inches when 3200 lbs,. of ..
5 straw per acre were returned and when ‘345 tons of manure’ per ac_zfe
'were appliéd biennially. For other treatments;’ Ancluding the
application of nitroge'zous ‘cormercial fertilizers tne nitrogen
Jevelimes lomor in 1940 than in 1522, (fig'u‘e {7V HESTRS
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‘Soil Conservation Exoeriment St;!tio'*- Yield data for an ll—year :
‘period are- shawn in table 2 for a crop Totatinn of sweet clover

and peas-—sweet> clover-tu:med under--mnter wheat—wspring wheatf

and for-a similar rotation for a 6-year period without peas . .
planted with the first year sweet_clover, at the Soil Co'xservat.ion ;
“Experiment .Station At Pullnam, !fhshington. :*The ‘growing of peas = =
‘with the first year sweet clover resulted in-a decresd in'the:
yield of second year sweet clover end also- adecrease in the’® .
yield of the twg wheat crops follouing the green-fanure (table 5). -
The decrease in wheat yields, however, was more than compensated

for by the yield of pens with the first-year sweet clover. The
vield of wheat after sweet clover turned under is-fompared = with
‘the ¥ield of wheat after fallow in figure 1, The relatiouw of . -
wint.er'whemt yields to thc qua.ntity of sweet clover tumed under is
sho.minfinures....,- T .

- l'_..

In’ table 6 ﬂ.re recorded avenge yields w.nd s0t1 1osses i‘or a o—year
period for ten crop rotations on the Soll Conservation’ Experinent
Station. From the staadpoint of total production, the growing of
winter vheat and peas was the best rotation, A brier discus.:ion -
of these ten rotations precedc.s table 6., ol B

"The_tnsh] Tnsh ngton Iggorinent St*tion. In table 1" yield datn are
shovm for a 24-year perlod for six crop rotattons .on the College
Fara At. Pullmn, _"hshiqgt.on. Because of" the lengtn of tinme thes; ‘
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~’rot tlons heve been Cﬂrrled on, the followirg ?L-year average yields
‘should be cof spL0111 intnrcst. )

Average annual
production per

Rotation .~ . o - acre, bushels#
Spring wheat--peas o - _ 25.5
Winter wheat--peas = .. _ ?25.3

- Winter wheat--spring wheat——peas -~ ' - 2449
Spring wheat every year plus 6 tons - o :

-~ nanure every 3rd year ' - 23,0
Winter wheat—fallow = = = '_ o 21,6
Sprlng wheat every year = . T ,18 9

%* Average yleld of all crops dlvided bv the numbér of years,
in the rotation. o ,

In table 12 yield data also.are givea for five rotations that have
been in progress for an 11-year period on the College Farnm at Pullman,
Threc of these rotations include a green manure crop, . In total pro-
duction per acre neither of the rotations 1nc1ud1ng green nanure e-
qualled the rota rotation of winter wheat and peas,: Probably because of a
“higher nitrogen level of the land used for these rotations, winter
wheat after turning under sweetclover did not show the upward trend

in yi~“d that occurred when winter wheat was grown after sweetclover
turned under on the Soil Conservation Experiment Station., Comp:i.e

. the winter wheat yields after fallow and after sweetclover turned
under as shown in figures 1 and Te

The,Idaho‘Experiment Station,  Yield data are shown _1 table 20 for

" six rotations on the University Fara at ifoscow, Idaho, One of these
~rotations included peas for green manure and another sweetclover for
green manuvre, Welther of the rotations with green manure equalled the
‘rotation of winter wheat and peas in total av:rage production per acre,
Winter wheat after fallow in these rotations averaged 60 bu, pzr acre,
‘but winter wheat and peas grown alternately averagpd 53. ? bu. of whent
and 22.4 bu, of peas per acre, -

I

Iqtvrnstlnn rerults are shown in table 21 fron an prur1nent conductcd
on a south slnp«of a clay outcrop area on the University Farna at
‘loscow, Idaho, "Mhere alfalfa and gross had been grovin for four years
and the lond afterviards planted to spring vheat for two ycars, the
average yle*ds were more than twice those .° "ained from land in con-
tinuous spring wheat. -The yield ’of spring wie at followinr Crested
wheatgruss was about 229 more than the yield obtaincd from grow1ng
wheat continuously. '

The Pendlpton, Or@von, Branch Exnerisn ient Sta rtion. At the Branch Dx-
periment Station At Peqﬂ,eton, Ozegon, the average yield of' srring
wheat after fallow with all straw plowed under for a l2-year period
was 43.4 bu, per acre, and the average yield of winter vheat after.
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fallow for t.he same period was 1.3.6 bu. per acre, Winter wheat *
© after manured fallow averaged 51.0 bu, per ~cre, Spring wheat and
‘:‘peas proved slightly better than minter wheat .and peas in total-l
- production and both rotations svere ‘superior to growing wheat. a.fter
L fallaw. -From the standpoint-of malut-{aing’ the. nitrogea level of

. the 8011, the wheat-~pea rotations,with all residues. utili"ed; were.

- superior to growing winter wheat altemating wlth £ allow. x (t.able
129 and figure 10). j;,» X ?;h.#_ Aty P
Annual and “average yields are “shom 1n tables 30 to 31.. inclusive,
. 'for' winter wheat grown’ after rallow ‘preceded by alfalfa and by -

- sweetclover,  at ‘Pendleton, Oregon,’. - The yield of the first wheat . g
“‘crop grown after fallow'on land that had grown alfrlfa was less . -
than from 1and on whith no legine had been grovn, becsuse of high - -

" nitrates and insufficlent moisture, ' Increases in'ylelds vere ob='

. tained for the second, third, Iourth, ‘and £ifth wheat crops on the = '
alfalfa land,: That:decreased yields would not be: obtained for the__‘*- .
. first erop. following alfalfs if molsturs conditions viere more: e

< fayorable, 13 indigated.-fron the data in tsble 33.: With slightly -

7 higher precipitation at Pendleton, for: the years 1939 to 1942, in~ = -

_#'clysive, higher ylelds were obtained for the first crop-on land = - -
» that had grown alfalfa than trom l.and on rrhich m alfalfa had been e
grm u”',‘;_T B s » , f ; P

.‘-

The Shcmm _Brggch &geri.mmt Station at Hoz:g, Oregon. In table

1.1 ‘results are shown for six 5~vear periods for several crop - -

: rotations at the Sherman Branch Experinent: Station, »t Moro, Oregon. :
.- In average yield of pounds of grain per acre per year, spring wheat -
" and ‘peas proved to be the best rotation, ~ Five: other rotations also

eaceeded in’ total average production-the yleld obtained from winter

. wheat “grown- after fallo*-l. ‘In evaluating 'croy rotations other:. ,

. factors such as production ‘costs would need t.o be considered as well. ,
- as cropyieldé. ,«w-‘_““.,.,i;-,'r- VNN :

“)_,"' ;, -

_ A diacussion of yield trends ‘of whent gro:m z.t‘ter f.llow for a 30-
- year perlod. at Moro, Oregon; is given on pwges 101 to 103, ihclusive,
and yield da.ta are given in table l.?. E Tl R
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-In thia paper, results ard sumx!}arized from expariments conducted by
. Sofl Conservation Service Researchi the Bureay of Plant Industry,.

- Soils; and Ajricultural Engineering; and the State A,,ricxlt.ural

.. Experinent Statfons in Washington,: Idaho, and Oregon, which show’

. the effect of; certain tillags,- cropping, and’ fertilizer!practices on
.“erop.yields and’ soil and wat.er losses 1n ¢ 1e wheqt growing areas of -
: 'Y'these t.hree states. RSN , SRR AT

/ -

‘Some Of the, experiments were conducth indepeuden 1y b'r the State
; Stations , and ‘others by the State Statlons in’ cooperation with the E

" two above-nzmed agencies of the V. S. Department of Asriculture,: T
- ALl the research conducted by the Soil Conservation Service was in :

" cooperation with the State’Stations, ;'As some of the data herein

. reported -have not been published, permission to, use the data in . ;'
. publicatlons shm.ld be, tbtained from the. appropriste state or .---

" federal agency,.and in a:w use credit should be given to the agency
.;furnishing the dat.a. PR K, S R IR

y' Tl e .;_.-.A

THE PAT.OUSF‘ SOIL COJS]]RVATICN LXPERII@JT STATION -
et ; . e 3y _’ . ,»"_,1.
< | AT Pmnm,__m.sm\rr'rou i

L\' o L‘

—— e —

ps

In 1931 there was estab’ 1shed on f.he Soil Co: “rvation u*:periment
‘Station. at Pullman:a series of plots known a3 the "South Control
Plots".tq study the¢ effect under carefully: controlled conditions
of ‘different ‘soil managerent, practices on runoff aad ‘s0il losses
and crop yleld, . Results are avail,able fron fifteen plots on -
Palouse silt. loam soil with a-30% 'slope, . Tater and sail losses
were measured. in catchaent’ basins, ‘each 'plot being enclosed with

a sheet metal border,” From the l0-vear summary report,” ('1.S .D.A.
Technical Bulletin No. 860) table 1 was taken, whica shows the -
effett of plant. ccver on:runoff and soil. 1csses on.several of these
plots for’ the 10-vear perind, 19331942, " mzble ‘1 also. shows t.he :
annual. and average precipitation for t.he lo—year perlod‘

It will 53 noted from this t.able tx.‘ the average 'soil losses dur-
ing thiy period were not high, except for the bare, untilled plot. ‘
Observations. indicate .that.they do not represent”the actual soil: X
lossaes that have. o..curred ocn the lighter soil’ t.;rpes west and south-
vest of Pullnman, where s0il losses from erosipn.have becn particu=
larly heavy in recent ycars on fallow land not protected by.straw -
residues, ' It will be noted from table.l and figure 2-that severe
erosion oscurred on the St.ation plot.s 1n only two £rop years ’
1931-32 and 1933 S KR B '

N



,Table l —éEffect of plant cover on erosion losses, South Control Plots

\ ‘

i

e T PR {- B : R .v. - . . e - o : . o ‘ .L, — ‘._ -”.
- Plot Nb.%'r. . e 3 s,» “_7 U 3,8 . 03,8001 9712 09-12 x. 9-12 3l glyd 13 o
? iy 878 wheat t-W, wheat t. W;.Wheat .t W, wheat : S,wheat : W, wheat + Pirst. s -
L . ¢ 'stubble ¢ - stubblg t. after -t - stpubbler stubble 3 “after sw g year . - , 1 T
TR $ S vzfertllized o after’ .‘:.Jfallow "1 after - after =‘,clover 3 swesdt~ Bare,
Year® - '3 QCrass "3 - " 't fallow LR -.3--clover . t W. wheat tturned‘under clover: :untilled

b

' R L R A T e
i fwgtqr;Loss.in,Surface Inches . 7 . -
SN v T ‘1".‘. ylf“;v ﬁ‘";ﬂ‘ '

200,

1932“33 t 1-309 .S 01693 ln 1«78 - 20131) 50247 1.610 3 272 40?76 ' } K
1933-34 - 0,002 T TH22s" ok s, 269 ;\w 0077k Lu4B 306567 " i hadTL 'y 2076
1934-35 = - 0,025 ;...-"‘0.015"‘»‘-’: 0,033, - 0,203 ,.0,007--;_3:-;‘, 0.003 . 0,09 .. 06009 .i: 24294 -
1935-36 .0 0,208 ' . 0.458 - '0.023‘:‘ - 04377" ,.-ﬁo.092 :-‘o.j»109,~»"=': 0.097 \ S 04911 ._., 24649 e X
1936—37 0,178 - 0,021 T 06198 0.685 . 0.132 'I001[07 S 0-34’0 30465 N
1937-38 - 0,009 0,001 0,0Lh ik 10,329 ¢ 0,002, v 0.007.1 ‘,; «0.360 S 3,600
1938-39 - 09 . ;- 0.046 0,210 :o.645 | 04060 ;7704074 L0077 T, he295 ¢
1939~40 - 0,021 ' 0,000 (0,013 5,7 0,868 .7 0,017 . 040157, #'0,708 | Cpeios
1940-41 0.001- 06222 T 0,026 7f 200,183 .0.169“}ﬂ';;0.0005j‘ . 0,018 - 3.377 -
194142 . 0,000 - . 0.000 "  0.,019 “- . -:0,221 .7 0,039 . 0,039 70,2637 . 3.097 .
Average ' : 09190 - - A - 00268 7 S 0.510 . o 1.091 0\0654 w “: 0;348 '-'\>‘_': 101410 oy 1*‘176 7  .

* 'The data are based on 12—month periods beginning-«uly l and endlng June 30.{ .;i‘h ’.“ffN;' i'§‘ j
193&—35, 18.57. 1935—36 19 02; 1936~37: 20.12

Precipitatlon:—-l93°—33; 21.54;
1937-38, 18,56}

Inchas)

193334, 27.04;"
1938-39, 15.38;

toa

\I

. v

.4

1939-1.0, 16“.35, 1940-1.1, z6.59, 191.1~1.2. ‘17.58. Ave. 19.76



193334 7, .

©0,00 .7
1934-35 . --0,00. ;.7
1939=30.. ¢ 4-0-D.01 : .
193637 .- ?’..O-OOTJJ
1937-30 .. T 0,00 -
1938-39 .. 0,00
1939-40 - 1 -0.00
1%muA~j-ow~nu,
1941-42" - " - 0,00 v

349

2,77
70,00 :
-7 0.00.
20,00
0.
.15

0.02 ;

40500 - i

O,
; ) 0.01 :
. 0400

: '0.01 c
<*.70,00° 7
4:' 0,00+

£ 0,007 6

O.J.l‘ i.\f
'0000 L

29.58

0.10

0440 -
5 9\ :

“ff-oqoo 5
-c~;o:15?u;;
0,00 ¢

s 23 ¢19

"‘. « ‘_ 0.00 . .‘l -
. l_ . '_ -95'_. ‘,*'
0 Ol' T

.0, 01

.357

'- 0.22

,;0__09
7 0,00°
0,02 °

Average @ - }3.«0.68

- OQCB s

0.07

. ‘~17‘_—° 28

LU B4

* 'me data are based on 12—month perioﬁs beginning J‘uly

Precipitation' --1932-3 21 5
(Inches) | 1937-35,

»

1933345 2703
5% 1938-39, 1535,

i

193435, 18 57.
1939"40 1 35 r

~

P L R -
st

1 and ending .Iune 30. R \ Fra

193 -36, 16.02.\19 6—37. 20. 12,'
1943-41, 26 5 1921-42. 17550 hves 29.76

+
!.‘

. -

’I‘able-'lf_-vconﬁ,imf‘éd,\ ~~Effect ot plnt cover on:érosidn losses, ‘Bodth-Control Plots © - . e
T S TR S T O G e
. - ey LT .o s T e I . e - “—\ ;v_."';/:‘""/—-' (R PRSI —~L "_.'L W s
- : S r'";"‘-i’; S ', : SRR " T . R R A S, ‘, R R PO Y
Blot Nos. ¢ - 6 -0 400 7 f'ﬂ“5§ﬁri”*@8 902 g 3091250 2= 92120 A3
o : 0.0# Solwheat |t Wl wheat . i Wy wheat i W. wheat': 5. wheat- ¥ W. wheat "1«: F1rst e
at R T T e .8tubble . 3 ’stubdble . ‘_:‘1' after* f{ * stubble '3 stubble('*:' after sw - : year.. i -
PR T fertilized__ :.after - i fallow. - "3 after:i | after vi clover:: .: .sweet--s Bare ' .
Year* * .: GI‘aSS SR it fallow” ' - .7 #.clover W. wheat . {turned. under:- loyer :untilled "
. N ol "."‘;8011-),l‘o'sﬂs‘jiizi7szis’v-perf‘hdz‘é3 ""‘_’»‘_’S‘f e A '-g‘-é'_{v';::'—‘.., AR
s B o . s - - S SR RN, TR . L e\ et
R R ot o - R IR N .. . ' ' _. o
1932-33 . D 076 -7, 0.45 0.4 S1,0 “1.24 o.72 3.13' , 20,00 "

: f; ‘38.69




| YIELDS AND SOIL LOSSES FROM SOUTH CONTROL PLOTS

Because data on runoff. and soilvlossesfin‘the Paoific Horthwest
are meager, it will be of interest to study the yield and erosion
results from each of the plots of this series. . ' '

Table 2 shows the average yields and soil losses from each of the
" 15 plots in the South Control Series for thel2-year period, 1932
to 1943,. inclusive. .The.total.soil losses varied from a total of,
" 274.4 tons per acre from the bare, uncultivated plot (No, 13) t
-less than 2 tons on plots 1 and 2. Plot 1 was a half-length plot,
-and lost 1,7 tons, Plot 2 was a double-length plot and lost 2
tons of soil per acre, .

Seven of. thé South. Control plots (Nos. 1 2, 3, 5, 8 ‘14 and 15)
were croppeéd to winter wheat alternating. w1th fallow. .Both the
yields and soil losses from these plots were extremely variable,
The highest average yield, 4%.7 bu., was ‘obtained from plot 3,
with a. total soil loss of 3,2 tons for the 12-year period.  The
lowest-yield, excludlng the desurfaced’ plots, was 29. 8 bu., from .
plot 8, which had a total soil loss of 80.8 tons for the 12-year
: perlod Plot 5 also had a high soil loss, §7. 1 tons, and its
" average yleld was 31, 6 bushels per- acre. N

rPlots 14 and 15 were desurfaced plots, Plot 14 had about 10 inches
of topsoil removed and plot 1H had the surface soil removed and
replaced with subsoil. Plot 14 had its highest soil loss, 10.9

tons per acre, in 1932, Soil losses on both these 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 obtaiued from plots 1, 2 and 3%,

Plot 4 was cropped to a rotation of sweéetclover for green manure,
followed by two wheat crops. Only one plot was used, hence the
average yields are not comparable with the average yields from
- the other plots in the South Control series, except plot 9. R

Plots 9, 10 11 and ‘12 also were crooped to a rotation w1th sweet-
clover for green manure followed by two vheat crops, w1th peas
grown with the first year clover. | .



'fr

= Table 9, -—-Total soil losses,

[

avei-age anmal goll’ 1osses, and ““ -

" ‘average’ ‘ylelds for the: 10~ycaF. period 1932-43. ‘from each’ croppi,ng

systen; on’the: South’Control plots at’'the ,Sril 'Conservatiorz Exe”
. periment« Station, at. Pullman, §7ashingbon.'

Ave ‘annual
.80il-1o6sa3"

édeéuffabéd)
Plot ls desurfaced)-

\der--tﬂnt.er meat--Spring w‘h
“Plots 9,-10, 1% and 12°,
* ¥inter. wheat

Plot? g
fo‘ome grass, Plof. 6
‘(Av. 1931.—191.1)

{ Tond . per A

= ”

e 11-yea1- avez'-'aéé, 9332903 L
- ¥t 10-arear average,, 1932-1941 .
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, Et‘fect of loss of topsoil on xlelds. Were the low ylelds obtained
from plots 5 and 8 after fallow due to tI:~ high soil losses which

. occurred on these plots in 1932 and in 19342 - A direct yicld com-

" perison of wheat grown after fallow for.land with high and with low
" s0il Yosses on these plots cannot be made befause yields were not

" -obtained in the same years., The plots with high soil “loss were

~eropped in the even-numbered years, and those with low soil loss in.
the odd-numbered years, A .comparison can be made, however, between

"the yields after fallow and after 'sweetclover turned under for the

‘sase years. This comparison is made in'table 3 and in figure l.

- Figure 2 shows the annual soil.losses from the plots which grew

wheat aiternating with' fallow and those devot.ed to t.he rotation

with sweetclover as green manure, .

In the odd-nwnbered vears, the average yleld of t.he wheat. after
sweetclover turned under exceeded the average yield of the wheat
after fallow only 1.3 bu, per acre. In the even-numbered years,
when the nheat after fallow was grown on plots with high soil losses,
the wheat -after sweetclover outylelded the wheat after fallow 21,2
- bushels per acre, This comparlson 1s shown in i‘lgure 3. :

% It will be noted fron table 3 that the aVera yield of winter wheat
"after sweetclover turned under was higher in t.he even-numbered years
‘than in the odd-numbered years, or the reverse of what was true for
the vheat grown after fallowr. Tiis would indicate that the low
yields after fallow in the even-numbered years were not due to ad-
verse climatic conditions.. The hisher average yields after sweet-
clover turned under in the even-numbered years was no doubt because
-of the greater quantity of -sweetclover turned under in those years,
(Sce figure 5'for the relation of wheat ylelds to quantity of sweet-
clover turned under.) In the varietal tr’als on the Culiege Farm = -
at . Pullman,.the average yicldsof Hymar wheat, the variety used on

the South Coatrol nlots, were nearly identical for the odd- and
_ even-numbered years during the 10-year period, 1933~1942. . Yield

data for wheat grown after fallan on the Collegc. Form are shown

in flgures 6 and 7. o e,



Table 3‘ L-Iields nt winter nheat. after Lallow. and after sweet-»

clover turned ‘under: in’ 0dd- and even-numbered years' . ‘,.
":"‘ on the South Control plots of the S3il Conservation
L 'd : serﬁce E.qaerinent Station' at Pullman, Wasuington. _,

L Wheat aft.et Wheat. after
““fallow " swe. Clover -
' (Plot.s 5 "; tunxed under
‘.‘ and 8) . Ll. . : e:

5 (0 3

.~34~f':a110i~ Lﬁaw.,cxaver |
_‘(Plots ].S 2 1t.umed under'._ chy

:‘f; - .f B

*“A e (1. iy 2% 54,467 (13,0)

17 22,0.(5.9 ;1940 ,;2 1r05 5247 (1349) ¢

153.2 (9.3)\ 5 9 6 ‘,&‘66.3 (73,5
‘ it 30,6, ‘52..;fvfd,
A 'jl AP

," -\g, i “ A1 _“, ’.‘. i : B ,,;—- - ..
sita Fi..:ures it parenthesis indicaée green' weieht‘of' metcléver,-t 2
o turned under in tms per. acre. : -

4 e Bl -.

e, W M

VoA s

ﬂ, In A x‘ot&tién ot smeiclbﬁr with peaa—-sweetclove' turned
S under-u-wlnter.whea.t-spring wﬁeat. m‘Plots _9. 10, 11 and
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~ Whgat after claver: tyrned undey -

. ‘ ’ ) /: =3 A% /\H / g
4. . " 7 ! e ‘\\ 4/ i 50 :.;
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L~ i i ) . \/' - . \ . \ . td
a | [heat pfter {fallow-)\ - Y 30‘ 13
e , o . 20

+ 133 134 '35 36 137 '3.8_1"39 400 YL VA2

Flgure l ~Yields of Wlnter wheat after ‘sweetclover turned under in
A a rotation of peas with street.clover—-—sweetclover turned
under—winter wheat---sprlng wheat s and after fallow in a
rotation of winter wheat——fallow, for the ycars 1933 to
. 1942, inclusive, at the Soil Conservation Dxperment
Statlon at Pul]:nan, Washlngt.on. .

L S S 49
‘ *\ " N . " : ‘ . . ‘. “‘ 'A l » ' N §
N \ _ / \&' Sofl los$, wheht aftpr falllow ‘ oo &2
*( AN A R +3
t / \x Spil loss, wheat AfLer clbpver tyrned ynder =
I A AR T i T lo @
.\ hl , - - - w3
{77 \\ ‘ . , 1. ) ®
\\\ / \ ) . . i .
. \ ’_~h .
\\( \Q"\:;‘—— __/ \ 0 .‘(:)
. e s e S e 3

32133 13, 135 136 3738 39 o Ll g

* After fallow in 1932
\ Figure 2 —-S0il losses on fallow land and on land with sweetclover
plowed under in the years 1932 to 1942, inclusive, at
the soil Conservation uxper.._ment Statlon at Pullmn,
Washington.
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Figura 3 --Ylelda ct winter wheat rrom plots with high soil loss and
-7 from plcté_with 11ttle- 8042 loss. comparedeith yields of '

winxer wheat»after‘sweet ‘elover turuned under; elso yields y
- of winter wheat' after:fallow, from desur*aced soil compared
with‘yields after tallow‘t;om\soii without high soil loss.

"Wheat ‘atter- raliqw on plots“5
".Wifhhisﬂﬁg??lil°s?"

——

Wheat arter rallow on plota with llttle soil 1oss.
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In an attenpt to detemine uhether variatlons :'Ln *he amount ‘and- dls-
~tribution’ of” precnp;‘oation were responsible for the wide dlfferences
"An yleldks between the odd and: even numbe:id years,. %able J was ‘pre~
pared, which'reécords the ylelds of wheat aivor fallow and after swee
.cloyer turned under on several:of’ the ‘South Corxtrol. plots ; tooether
’W:Lth precn.pléatlon deta and total soll 1osses. : L
'I'he precipltatlon by‘ crop years 1nd1cates that the soil in the spr:.m

Tof: the crop year after a season of fallow was probably filled with
Water' to its moisture hold:my caoac:Lty in alllyears. The lowest pre.
- ¢cipitation for any two consecutlve years was BA.AB inches 3.n 1935

and 19360 ‘ fﬂ,;~“ - fv :'yg.;@y,ﬂe;‘ e
The prec1p1tatlon for April, IaV, and June s the amount and dist.mbu»
“tion of which may. havé 1nf.luenced wheat y;.elds . averaged 4«13 irches
_for the 1ll-year period,. ran;z:.ng from-a low of 1,22 inches in 1939
“ta-a high of:10.”3 inches in 1941, ."In the- latter Year there was .
‘much more moisture in the soil: than ‘the crop used; nwhile the yields
for 1939, both after fallow and after eweeﬁcloVer, i‘*fhcate that
rthe wheat probably suffered for 1acac of mo:Lsture. Lol e
VNG : - .

* The precipitatlon for the rnonths of November to darch, inclusive, i
is given in table 4 because .excessive. prec1pitation during these -
“months might cause leaching of nitrates .and thus adversely efi‘ect.
«yields. For this 5-month period the average nrecipitation was ;-
"13.17 inches, -the lowest, bemg 10 37 1n 19414.940 and’ the higheet
16 51 :anhes 1931-32. N : K » o

A stud: of. the preclpltatlon data does no’o reveal any good reason B
2i’or the low yields obta:.ned after fallow in the even-numbered yearsa.
The yield reductions, however; ‘seem’ entirely too high to attrlbute -
tq a loss of ‘a-1little more than one-half >*zh’ of “topsoil, The re-
-moval of ahout ten 1nches of topsoil from ‘the-desurfaced plots (see '
“table ?) resulted in a.56% reduction in yield &s conmpared with the
yield of plot 3, Thé South Control plots are located on class threc.
land, low in total nitrogen, and'with only 6 to 8 inches of t,c')soil.
A removal ‘of small amounts of nitrogen with the eroded tOPSOlls
therefore » might result in much greater yield reductlons than would
: occur fron a deeper soxl w1th a hlgher nltrogen 1eVe1.‘ R

N

Another factor uhich p0351b1y mpht have been respon51ble for lower 3
~yields in some of the even-numbered years was -excessive precipita- °
" tion during the winter and early’ ,pra.ng months of the cron year, .
‘which- night have caused more leachlng of rutrates in fallow land
‘than in land/with a crop of sweetclover turned under, -No nitrate .

data are available, however, to prove that tha.s occurred. ‘

~

Fi .u'e 3 shows a comparlson of ylelds obtalned i*x th‘ even~ and odd-.
' numbered years' fron wheat after fallow and after swegtclover turned '
under;- also a comparison of yields from the two desurfaced plots
and from. plots with li.ttle soil loss cropped in the same years. c

‘J . n,
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Figure I. shcws t.he 'mnoff’ and soil 1oss, bv l.-year periods, for
.*1and growing wheat’ altemating with fallow amd-for land: seeded ' .
. "ta winter wheat ‘after turaing under sweetclover for green mamure.

"'As compared with growing vheat after fallow, there wss an'in%. ;_' ,
- dication that soil ‘erosion becane progressively less in t'.5 L
. rotation with sweetclover upon canpletion ot several cycles of.
the rotatim; SR e T Dol ._‘:;
v Figure 5 8hdws the yields,,,by noving l,-year a'._“.rages, ‘of . wheaf.

. after sweetclover turned under, the green weight of sweetc].over
" turned under, and the yleld of wheat after fallow, . The yleld

- trend ‘for the wheat, after. tumipg sweet.cl.over was decidedly up-

ward and the yi.eld ‘was positively correlated with the quantity %

. of " green ‘manure, turned: under, ':he yield trend was damward for
- the wheat. grotm art.er fallow. i ELE ey
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T.ble 4 --Yield cf winter wheat a.fter fallow and after sweet.clover t.urned under and precipitation data for ‘
_the yetrs 1932 to 1942, inclusive, at the Erosion. bt.ation. at Pullnan, Washington,

- —Lrecipitation ' ___. - - Yield per acre ' Yield after®  Yield after

| Crvpyet-r “April | Nove to‘ L e g e ay e - Byeetclover - - fallow conpared
.Ending = May & i March, — . ALber fal;ow ' Turned under[_ with yield

JulLBI “June - - "-"inc. - Plot 3. Plot 8 Plots 1 & 2 Plot 5. 515k - after clover /=~

L Tnec T dneodne s Tbe o Xl e ,‘f"b,“"«,f L&D e bus
g 1931-32 23»66""":-:3—65“-*.' 16.51 31-9 - 7 ' 31. A T
g 15.81‘ ALe S 39.1 o ‘ L '38.9 G9T T ., 2 9

LS

“"15.67 .’\"x;"j:-':22.9 31.7 j ).1'5:- 1w e -11,.25

; : Rt L

) 193.; _:0.9:; .

2 ~:i;?'7,7-47~

_15.86 -65" " _19.

1«:

l‘

1939 16‘6"“52"'.'3’.1”2 §11-08-- '39-.,5":’7"';.-: } 35.3: ;‘?‘_ 437,.';
v s e vl Cws

1941 _

’-29 1.

,_‘"23.03‘.‘5*;10.?3 10,84 46.3 Aas 2 58,2 i’ ,

1942 2,8‘2‘::'."'4.22’”“,4‘.‘10.34 o g&g ......_. u _5_~.2
Average 2085 “4413 13,17 45.9 - 29.8 7 41,5 31.6 . 43-912

781 ..12.4
7'34 7

T’“’ 5'11 loss, tons per A - 3.1 g0 1.7 57l

-
o .

- :;;j‘,_.,; /__l In a rotation of peas with sweet.clover--—sweetclover turned undere-wintér wheat—-sorine wheat.
[__ Plot 10 was fallowed in 1931-
[2 Ebccluding 193? EERER



South Control Zlots BT
SCS Expt, Station.-Pullman, ,Wash.

-~

green. manure.
'-Yhsat after fallow

' 'Figu.re 1& -Comparlsonkof erosion losses from summer fallow lancl and
T o . ‘swaetelover lend gaadad to- winter vhéat. Averaze annual
wo (July-June) ‘valusss (From UeS.Deds Tech. Bul, ‘£60) -
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_tons per acre
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South Control Plots - SCS Expt. Station, Pullman, W'lshington

~
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I’igure 5 --Yield of winter vheat grown after summer faliow and

(From U.S.D.A. Tech. Bul. sso)
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ter sweetclover for green ma.nure.
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Qzﬂv_i_r_lg p_c: With gr_t yerr sweetclover. “Plots % and plots 9 to
12, inclusive, we; ,were devéted to a rotation’ of sweetclover for green '
‘marure - £611owed by two ‘wheat. crops,. On plots 9-12; peas were :
“grovn with the first year swéetclover and on plot 4 sweetclover was
,grown alone.~ In the rotation withoub the peas,”only one. ‘plot’ was:
‘used and the ‘results,- therefore, ¢annot:bs compared with the: similar;
‘rotat.ton on. plots 9-12 sxcept. !or sixof t.he twelve years. sl e
Plots 4 and 0 were cropped to whea’o i.n the ;ame years PE 1933. 1931..
i1937; 1938, 1941 and 1942, :.The vheat. yields ‘are shown-in table 5,
.and also the tonnage of sweetctlover turned ;mder the year pre-~ conn
‘cecﬁng t.he one v:hen the vrinter wheat was grmm. R

It will be noted that higher yielda pf both winter and spri.ng wheat
were obtained fron. plot 4 in all years except 2937, ‘when the winter -
viheat ylelda were'pract{cally identical. :‘A mmch higher tonnage of
‘sweetclover was produced on’ plot 4,: 1ndicating that the peas grown
with the first: year sweetclover on plots 9-12 rediced, the yield -

f sweetclover the secand yesr, with .a-resultant reduction in the -
.average’ yield .of winter and: spring wheat,. This reduction, of: '« -
.course, was more than compensated for by the yleld of peas grown ; .
with the’ first-ygar sweetclover, which averaged ?2 bu. per ‘acres .

"

(See table 2)'; »




Table 5 -F-Acre yields of w1nter and spring wheat, and quantltv of

! ' sweetclover ‘turned under on plot 4,'in a rotation of - A
R ‘f sweetclo\rpr-wsweetclover for green nmanure--winter wheat——.
- spring wheat,' and from plot-9'4in a similar rotastion with
peas: grovm w:.tl'\ the flrst Jear sweetclover. o L

I IR R SRELEEE SR T »S*.jrée'tclov_e'rl
T BT N R AP T .;;q‘.Acre Yleld ! -uvarned under -
“"Year : Plot. Number_ 'and-Crop Bushels ©g . .Tons

- 1933 Plotz, WJ.nt,er wheath :
1933 . Plot 9 Winter wheat .

" 1934 - Plot 4 - Spring wheat,,
1934 »Plot 9 ;Sprlng wheat-f: L

- 41937? , -:Plot L. Winter Wheat» x

1937 © Plot-9 W:.nter wheat _ \ : t’
1938 " Plot 4 Spring wheat '
2 1938°. Plot 9 Springwheat
1941 - Plot 4 ‘Winter mheat''.:
Ce 1941 Plot9 Wlnter v'heat. 3
1942 Piot'fz. Spring wheat -

e Plot 9 Spring whest 2.9 -

[,':_‘Average 3-—]6&1‘ yluld of w:.nt.er wi*eat on plot I, — 53.1 bushels o
ST L S ow L ;g_ﬂ. SN TG e 4T, 6 bushels -

| "Average 3-year yleld of spr:mg wheat on plot. 4 — 2447 bushels -°
ST e oM s g e 16,6 bushels

. 'Increase in yleld of w:mter wheat 1n rotat:.ou without peas « 545 bu. L

nwo " \n sprlng noelom e om0 8,1 bu,
.\‘».;Average yield of peas with flrst year sweetclover — ?l 0 bu. (6 yrs.)
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CRQP ROTATIOI PIDTS

g ‘West of the south oontrol plots on the Soil f‘.onservation E..oeri—
“ment Station, there was established in- 1937 a series of ten crop
: rotation systeus involving 29 randomized'plots.on & 309 slopes -
~Yields and soil losses are. shovm in table 6, . .The yields indicate
/that the fertility level of the soil of-these plots is not quite _
a8 high as that of the ooil of- t.he "south oontrol plot.s."ﬂ S

F:we a.nd six years' yield data. and five years' erosion data are’

“ nvailable for: eight of the rotations on-the crop rotation plots.,
- Two to five’ years' yield data.also are available for:two other
rotations. (llos,” 9 and.10), which include the growing of alfalfa ;

- ‘and of ‘sweetclover and. grass, ;.o run-off or soil loss measure- .

ments were made. from the: plots devot.ed to rotations 9 and 10 ..
mtil1943. ‘.\—;. S e _-'.\ .-,_' M

Because of tho relatively ehort. time these rotations ha\re been o
. In . progress, the results- should ba:eonsidered {ndicative: rather -
than conclusive. The- average yields of both winter wheat and -

; spring wheat after fallow geem’ entirely too lows ' The average ‘
- yield of winter vheat after fallowin rotation 1 was lower than
: the average yleld of winter wheat after peas in.rotation 3. .° -
This was because’ of an ext'-emely 1ow yield (19.1 ‘bu.) of winter :
-vheat, aftor £allowin 191.0. IR SRS |
Of the eight. rotations for which soil 1051 data are available ’ -
“the ‘wheat-—fallow rotations had the greates® soil losses.' :

' Groving wheat alternating with fallow resulfed in oonsiderably

‘greater soil losses than growing »icat. and peas alternately, -
' The two rotations with wheat and Hubw ! sweetclover turned under
for-green-manure. had the least soil losses for the 5-year period.
.The yleld of winter wheat after turning under the annual sweet- -
_clover averaged 8.5 bu. per acre rore than the yield of winter
wheat after fallm'!. C SN W
Rotation 3, winter Whoat—-peas, was the outstanding rotation o
“for total production per acre,. ~This rotation produced an average
total annual yield per acre -of 26,2 bu.. (16,0 bu, of winter wheat
aad 13,2 bu. of peas),”as compared with 21,9 bu, (11,2 bi..of
wheat and 10.7 bu.. of peas) from the spring vheat-—pea rotation,.
- Jither winter wheat and peas or spring wheat and peas -alse proved
to ba good rotations on the College Fara at Pullnman, §lashington,
- at’ifoscow, Idsho, and at Pendleton and iforo;in Oregon-(see: tadles
12, 20, .29 ‘and 41).  The rotatlion of winter wheat and peas,’a "
camion one in the Palouse area, is not considersd a very satis- °
factory one for long conti'ued use because. of difficulty.in con-
‘trolling weeds: ‘here the pea straw has been burned or where the
soll has been too finely pulverized in scedbed preparation, con-
‘sldérable erosion also may occur on pca land -sceded - to winter -

-wheat. - Another objection to the winter rheat—pea. rotation has
been the difficulty in normal times of disposing of large quan-
tities of peas at a satisfactory price.
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The soil loss for the two rotations of winter wheat--peas and spring
wheat-~peas was practically identical for the H-year period on the
crop rotation plots. Ordinarily very little soil loss would be ex-
pected from a spring wheat--pea rotation, even on a fairly steer
slope, if rough contour fall tlllage is practlced and the residues
utilized. Practically all the so0il loss in the spring wheat--pea
rotation occurred in the spring of "1940. In the fall of 1939 the
. spring wheat plot was plowed up and down the hill wit: a moldboard
plow and left in that condition over winter. The soil loss the
next spring amounted to 19.5H tons of sSoil per acre. For the other
four years when contour tillage was.used there was practically no -
soil lost from either of the plois 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 somevhat more
effective erosion control. H0wevcr,‘the spring wheat--pea rotation
would be less effective than the winter wheat--pea rotatlon in con-
trolllng wild oats and 51m11ar weeds. :

 The five~year rotation (No. 9) with sweetblover and ‘grass used for
green manure in a rotation with wheat and peas, produced an average
annual yield per acre of 19.8 bushels (14«5 u. of vwheat and 5.5

- bu. of peas.) 'The wheat and pea yields were conslderabl higher
in rotation 9 than in rotation 3 (winter wheat--peas), but the re-
turn per acre per year was considerably less for rotation 9, be-
cause two-fifths of the land was devoted to growing the green man-
ure crop. In rctation 9, with only two crops of wheat and one of
peas in a H-year period, an increase of more than H0% in the wheat
and pea yields over those obtained in rotation 3 would be needed

" in order to have rotation 9 equal Totation 3 in total preduction
per acre. The 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 the yield of wheat in rotation
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.). The substitution of winter wheat for spring wheat in rotation
9 would increase the average wheat yields. It would also increase
the erosion hazard CoE

.

If neas could be grown with the flrst year sweetclover and grass
and an average yield of 27 bushels per acre of peas obtained, the
h-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 farmers 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 lccations in the Palouse,
especial 1y in the Latah--Rock Creek Soil' Consrvation District

in the vicinity of Fairfield, Washington, )
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farmers in recent favorable years have been successful in obtain- |
ing good stands of sweetclover.and grass when seeded with peas..
However, on hilltop seedings,.or on land w.th-a low nitrogen level,
- thia, weedy stands of grass and sweetclover usually’ resulted when
these crops were grown with peas t} Y first year. ERR o

Grass wit.h sweetclover or altalfa 1s oonsidered hlghly de31rab1e

i for,retarding runoff .and erosion ‘because of more complete ‘ground
- éover and because .of the quantity. of- fibrous’roots remaining in

“ the 60ll after the legume~grass land 1s plowed’ and devoted to the
‘growing of other crops.  The inclusion of grass.also would likely -
result in a better balance between nitrates and moisture for the
.-crops following the grass-legume.mixture and a possibillity of
prolonging the beneficial residual effect o£ the legume. -

'Zhe fiVe—yeax' soil—buil.ding ;'otation yit.h sweetclover and 8!‘355- .
.might ‘exceed the wheat-pea rotation in’net return ‘if the rweet~-
“elover and grass could be utilized profitably as hay or pasture
and 'the wheat and pea’ yields maintained at™about: ‘the same:level .

i as when the legwne—grass m.‘l.xture was used for greert nanure. N

That grass-legmne mtxtures can be utilized profitably for pasture L
"in the Palouse is indicated by "recently published-results of-.

' pasture trials by the Washington Agricultural Experinent Ststion T
" (see Wash. Agrs. Exps Sta, Bul, Noe 444).-In two favorable years .
for. forage production; 1942 and 1943, 220 1bs,:of beef. per acre . ..
per year were produced from pasturing alfalfa—gmss nixturcs, -In -
" a one-year trial with a sweetcloven—grass mixture g equally ravor- :
able results were obtained. :.~¢ SR T PR

If wo assune t.hat these sho.*t-ti.me averape yields vvould be about
the normal if thesé:cropping systems were contimied for a longer
period, rotation 10 with four ycars'of. alfalfa and grass also would
be a good rotation. for the Palouse rrea. This rotatien would per-— ;
nit: a live-stock enterprise on the £arn.. "Better weed contrql.and.

. less soll erosion would be expected from this rot.ation than fron
grmving only wheat. and poas. : A )

The .figutes in table 6 u,nder the heading “Averago annual yield per
acre -for rotation®, were obtained by dividing the yield of each:
crop by the nurber of yearsiin the rotation,. The figures, there-
fore, ‘show the average. snnual production per acre for each rota~
tion, ~ To properly evaluate these rotations, however, other factors
such as prices,” production costs,.suitability of farms in the
area for keeping livestock the year round, etc., would need to. be
considered as well as crop yields or gross ret,urns. ‘ ,

1 .,"‘, . - » " Loooe Y . e e
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Tabie 6 -Average yiéidsbaﬁﬁ soil losses from crop rotation plots
’ at. the Soil Conservation E:periment Station at Pullmen,
Washington, for the years 1938 to 1943, inclusive,

N o . Av, aa- . Total
_ ' o - . U 6-year nual yield = Soil
. No. - Rotation =~ _ ' average per acre Loss
' - yield for rota- 5—-yTS.
__tion. /A
o . bus B ‘bu, tons
1, Winter wheat—fallow L "30.7.._ 1544 17.8
2 Spring‘wheat—nfallow 4 "'A . L 23643 *; 11.7 23.9
3. Winter wheat——peass : *., ; ! : ) :
‘Winter wheat after peas = - .~ 32,0 - 16,0 9.3
Peas after winter wheat = - - 206k ~:10.2 L
4. Spring wheat—peas = - ~ L S - 10,0
Spring wheat after peas . - ° 52?-4*, 11.2-
Peas after spring wheat.",,@“v Eld 10,7 7 -
5. Winter wheat-oeas and sprlng | '> 31.6 - 15?8 : 11,2

wheat for green manure

6. Spring vheat—-peas and. spring 5  f‘26.1*’. 13,0 5.6
N\, Wheat for green manure ° ‘ ‘ o '

7. Winter wheat--Hubam clover for - 3942 : 19,6 4e3
E green nanure ‘

8. Spring wheat—-Hubam clover for 26,0 . 13.0 = 3.7
. 3reen manure : _ ~ I

9. Sweetclover and grass~—sweet~ ;
clover and grass turned under--
°. winter wheat—-peas——spring vheat:

Winter wheat after clover and 43,9 /1 14,3 wheat
. grass teau, . - \ I S
-Peas after winter wheat 2744 /2 5¢5 peas

Spring wheat after peas - 27.7 -

10, Four years alfalfa and grass—
' spring wheat—winter wheat—— - . .
. peas—spring wheat: - ' 11.4 bu, wheat

Spring wheat after. alfalfacand 25,2 /1 3.1 bu, peas
~ grass
Winter wheat after sprlng wheat 35.6 /1 l.2 t, a¥ffalfa &
Peas after spring vheat '25.0 arass
Sprinz wheat after peas : 30.3 :
"Alfe2lfa and grass . 237
/15 yr;‘averagéiyield #* S-year average yields,
/2 4 yr. average yield - 1942 missing

2 yr. average yield .
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ar.s‘uz'r., mou orm:n Em:axmrrs g

s Utilizatiog or straw ‘on’ land cropped oontinuously t.o wheat. -In :

" table 7 ylelds of winter and spring wheat are piven n from an. -

. ‘experiment to deternine the effect on vield o wheat of burning -
V8, tilizing the straw and of the application of nitrogenous -

. cormercial fertilizer.: The land was éropped every year, - Spring .

. whest was’ grom in 1941 and winter wheat the other five years. . -

E Soil and water losses were not measured. With continuous cropplngnl

‘erosion was liglt.. . 2

".~.. 7

The beneficial effect-of the fertilizer on yield 13 clearly in- g

dicated, -Utilizing the straw “slightly depressed yields, the aver- :

‘age reduction being 1.5 bushels per acre for all trials.

- giliﬂatiog or L __g land cropped to wheat altemating with ‘
fallow, . In table & yields are shom Ior winter wheat grown. aft.er
£allow. dn 1941 so 1943, "4nclusive, i, an experiment to determine.
the effect on yield of burning the:straw, turning the straw under .
with a moldboard plow and gpreading straw on the surface after-
plowing vith a moldboard .plovs In 1942 subsurface tillage was
"used instead of ‘spresding the.straw on the: surface art.er plowing.
,_There were duplicate nlota .'for each treatment. e

3

‘treatments except for the plots with straw burned, | Severe lodging
occurred. on one of -these plots, and as a result the yield was low,
- In 1942 the ‘rlots with two tona -of straw plowed under ylelded
-highest. The differences in yields from the other treatments were
‘well wit.hin t.he rango of experimental .error. N
The superiorit.y o!.‘ subsurface tillage i.n reducing soil lossc.s is .
‘clearly indicated from the results shown in table 9,- ™ith the
straw burned, the subsurface tilled plots los:'less soil‘than did
.the moldboard plowed plots with the straw utilized. . The highest .
"soil ic33 occurred on the moldboard plowed plots with the stram:
‘burncd,. -These ‘results should be compared m.t.h those obtaJ.ned in
Southern ...da.ho as- shovm in tablq ll.. Coee : :

L

In 191.1 there was not nuch ot a spread in yield from the different..

t
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able 7 --Effect of stubble: utilization and-nitrogen fertilizer on yields from’ Yand cropped every year
to mnter wheat on t.he So:.l Conservatim Exoer:.ment. Station at P\ﬂdzman, Washington.
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33, 7

$21,Q
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2140
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Table 8 —-Amual and average “acre yields of Hymar wint.er \’hec‘t grovm :
L at‘ter fallow in 1941, 1942,. ‘and ‘1943 with:strav burned, oo
Fis - one and two tons of straw plowed under and oné ‘and two = ..

' t.ons ‘of straw spred on land after plowing with a moldboard

B plow 1n 1941 end 1942, ond-subsurface tlled fn 193, .
(f “ " Restdus Treatment, - 191.1 i92.é";‘}'-‘4'.'5191.3 s “kv‘e’rage.’ i

Bumed 35.1, 34.9
33 9 37,2 ,' f_-i
29.2 3504:;‘,‘
_ j'_"-j 3349 LL 36.1.:_'.'_{?’_‘

}lo?ﬂ 3? 5 R

33.1 ST

One ton under 7,"-
‘hm tons under

One tan on surfaco_ .

Two tons OIL surface

T v

LT Lt

et [

SN .
N
b

o

~E

Y. SR A

Table 9 '-—-Soil bsses ‘on’ atubble uth..zation plot.s » -season. of 191.2-
Lo _,»“ 1943, at the Soil. Consenration Experimen. Statlcn, S
L Pullman, Washington. A N Y

of - .

= Treatment R z’*’ FERRR

Straw Returned-"p" 3 '1- R R (Ot o Soil Loss
'l'ons/Acre “aw z ’ ‘rypé pf Tillage " . Tons/kcre

| ~~‘ f. i :(_ '{"Subsurfa.CB sst:raw burned) e ._“_,;. » . , 6.02’ -:, ‘
=~ 7. 1, - Subsurfaca (stubblé mulch) ' O Th - ‘

Subsyrface (stubble mulch) : et Y3000
* Moldboard plow:(straw. bumed) T18.6L - L
" Moldboard plow. ... il - . - 9.18 7

S !Io].dboard plow L e e .

o, Tl PR :

o .. E . . A
- S e : R B . o




»,,,'P‘V‘oductﬁVltV‘ and erodlbilitz ,_gf_ virgm and cultivated land. Runoff, :
¥ soll losses and.ylelds from old cultivated land and from adjacent
land” broken out of" sod. in 1934;7'\cropped to wheat alternating with
Zhsummeyy *allow, are -shown.in: table 104+ i The results “show that the.
*‘newerland absorbed water more" readily‘ and ‘Was more ‘resistant to .
erosion ‘thanithe’ 1and that’ ha& been’ cropped for; a: 1ong thme, - This
“indicates that in ‘the garilies: years of’cropping in the Palouse area,
"when the ‘soiliwas" hlgher in, organic matter, s0il: eros:Lon Was pro- P
‘‘bably much-less prévalent: than»now. ‘The. limited yield data also’
“indicate a 'substantial decline in the productlvity of ;the land that '
“had been cropped 1argel'r to. grain for more than: /50 years,: . The’ plot, '
“that was planted ‘to grass in 1936, "-fplo\'lec[ in. the spring of 1942, and
planted to spring’ wheat in’ 1943, jelded - at’the rath of Lle5 bie -
' per acre, three bu. per acre. less' than the yield from;"wirgin® 1and,
Jbut 6,3 bu, per acre more than from the’ 'and" hat, had been cropped
to grain i‘or al long period. e

Because oi‘ squlrrel damaéé in some : v
. ‘cheat,’ in other, years,. coiparable yield data, were obtained in only

"$ive ‘years, 1938 and 1940 to: 1943, inciuo:!,ve. .The average yield '
“from the old’ land for thoée yeéar: 5. bushels and from the- new .
1and’ 39.8 b\lShelSQ\ S A : 8

J . ,,-“‘-,‘
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_' Table 10 --Soil and ‘water losses from virgin land (cultivated since
o -1934) and land cultivated for 50-60 years at Pullman, -

Washlagton. .- |
R College I"ann Plots

e Wintgr whea§ Vheat~ stubble o) Qz.a_s_S. '
~Soll
“loss’.

':;f?Runoff\, B 3011. Rtmoff “Soll Runoff
*!Depth - "'loss . Degj;h ‘loss . “Depth

,-." Year - ‘~ Ine. - TWA 1110 & '1'3?871\ T ine TWA

S LA S, LI LT

D E e Vi'inland Lot
) L '.. L “‘.- NS I :
- » " ot '

B a,

192657 0006 o.ooo,j 0,005 o;odi”"'"‘o."ololl"

- 1937-38 - 0,004." 7 0,000 - 0,003 - ::0,00L ...0.000 ' °
- .1938-39. 0,000 ~:-: 0,000 - o.o.oo,u - 0,000 < 0,000
»71939-40. . 0,000 - :o.ooo."' 0,000~ 40,000 -." 0,000. "
1941-42. . 0,005.7 ;© ‘0,014 " -:0,000. - 0,000 - 0,000 - :
= 19:.2-4340.948 o.on,-*._:o 028 - ,,o.o;,ga,::'o.ooo‘ B

[ Total’ 0.063 0.2 0.036 o.osx'-"j 10,010

.-»4‘.. . N .
REREIREEN “. TP S “ - T, T,

f’ “ : ,'_;‘ j , 1vated land L SRS
4-337-'19--‘ 0,006 11 ,o.dol; 70,080

193637, 04574~ ;,; |
¢ 1937-38-- . oooo .0,000 < 0,009 =7 - 0,000 10,000 = .
1938-39° - 1,163 . 0,203 0,000 . 0,000 - 0,000.
5193940 - 0,700 - - " 24789 -*0,000°.: ., - §,000 . 0,000
~1940-41 " 0,000+ - * 0,000 : . 0,023 " " 0,087 ' 0.000 ..

T 1941-42° 0,154 0,707 .., 0,000 .. <. 0,000 . 0,000 -

- ~191.2-1.3, S 0.375° - 0,833 ,;o,ozo",' 0,022 .'_0.123 * ,‘ e}

:i-' ;rml 2.966' 8.919 vo.oz.9 ‘0.113,'

L . * Ms plot, which was planted to grass in 1936, was

_; .. "plowed in the spring of 1942, fallowed and planted

v.f-‘"“ ra.te of 1.1.5 bu. per, acre.‘ L

"‘,!_.Y"\" K ’
-

Yield, bushels per acre * SRR
S Virgin land Ch cuuvmd land Ly
S 1938 L 3l29 S '?603

opooag

"to wheat in the spring of 1943. It., rielded- at the

388888

-~

S 1939 T L D0 e (squitrel damage)

CCAMD Y ske9, LT e 25,0
B v S e E £+ R
LA e A6 s TS T 23,3 PR
‘:‘-;1191'3 o 55,6 ST 3582
S AVerage g «39. _""'.":, ,21..5','-

PR

. * Spring vrheat. in 19).3; winter whcat. in all other years. _
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NEW EXPERB'"‘YTS

‘Pem\i.ts fro;n otber experiment.s, :anluding- terracino and hydrologic '
studies, areé givenrin the:ten-yéar progress report by Glenn H. U
Horner; A+ G, -HcCall a.nd F. G, Bell., (See U. .D.A. ,Technical

bulletin No. 860 ) \ ; ."1 ‘.;,‘;‘1“'l\~» ‘ "".,‘ '/ 'A'.j A - -

There hava been recently 1naugurated on. the Erosion Stat:.on al o
series ‘of ‘new rotations to determine: the: effect on-soil and water
losses and on'crop. yield of (1) aifférent riethods .of handling -
sweetclover in a.rotation with wheat (2). methods of residue- . -
utilization in'a wheat——pea ‘rotation 'and (}) arass; .alfalfa,’ and
grass-zlfalfa mixtures in 1ong-time rotat:.ons with wheat and pea..».

s
P ‘.".'
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* .!'THE VASHINGTOY AGRICJLTURAL EXPERDMNT STATION

9l CROP RESTDUR AND FERTILIZER TRIALS .

The effect of certain farming practices on soil nitrogen and or--
.*ganic matter malntenance and on erosion was pointed-out by - -
‘Slevers and Holtz of the Washingtor Station more than 20 yeals ago
(See Washington Station Bulletin Nos 146).. Crop rotation, tillage
“and fertilizer experiments have been continued om that Statlon
“from which yield data are available for'a long period of years. .

~Intable 11 ylelds are reported from an experiment'to determine -
" the effect on yield, 'soil nitrogen and erganic mattcr maintenance,
‘of various fertilizer and residus applications on winter wheat .
grown ‘every year:-and also on winter whéat grown after fallow, -
"Yield data are given in table’ 11 for two eleven-year periods for :
' the contimious winter wheat plota and for two ten-year ,periodg

" for the wheat alternating with: fallow. =~ - S
-Figure 6 shows the annual ylelds obtained from the plots re~' =
“ceiving no fertilizers, with straw removed and with 2700 lbs, of
. straw plus the binder stubble returned to the soil for the years
1923 t0:1943, inclusive, - Yields are shown for the plots cropped -
to wheat alternating with £allow add: also those cropped to wheat
every years The precipitation by trop years ending August 31
also is shown in figure 6, = - .%o o T

It will be noted that extreme variations’in yield.occurred during
the 2l-year period both for the. wheat after fallow and for wheat
grown continuously. There. were .four years, 1923,.1928, 1935 and -
1943, when the wheat on ths two plots after fallow averaged close
to 60_bushels per acre. Therc were two years, 1927 and 1936,
when' extremely low yields were obtained from these two plotse
Injury from hail reduced the yields in 1927, The low yields in
1936 were due to severe winter killing, In that year the yleld
was low on all plots in the experim:at except those to which
comnercial fertilizer had been applied, ' The three plots re- '
ceiving sodium nitrate applications yielded slightly in excess ~
of"40 bu. per acre in.1936, while the ylelds from the plots
with no fertilizer applied and those %o which-alfalfa, alfalfa
and straw, and. manure were applied ranged from li.4 to 22.5.

bu, per acre, On the continuously cropped plots in 1936, winter
injury was so severe that all plots were reseeded late in the
spring, (May 5)e " Due to failure-to'get stands, spring wheat also
was used in these trials in a few other years, as is indicated in
the footnote of table 1l. - T

On the eontinususly cropped plots with fertilizer applications,
high ylelds were cbtained 4in only 5 of the 21 years. The highest
{13}325 ‘3448 and 41,0 bushels were obtained frcm these two plots

a

"y
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The data in flgure: 6 show that there was no 51on1flcant correlatlon
between yield and crop-year: prec1p1tatlon for wheat after fallow or
- for wheat grovn contlnuously. Apparently there were otner factors
sugh as distribution of the precipitation, winter killing, preval- .
ence of weeds, and lodging, that influenced yields in certain seasons
_enough to interfere with the relatlon that would be normally ex~
. pected between crop. yield and crop year pre01p1tat10n.»

) Follow1qg are sorie p01nts brought out by. the data in table 11:

1. For winter wheat every year'
-a. Nitrogenous fertllizers SLgniflcantly 1ncreased ylelds.
The .22-year average yield from the five plots with
commercial fertilizer or manure appllcatlons was 10.3
.bushels per acre more than the average yleld from the
two plots without fertlllzer applicatlons.

b. There fertlllzers Wwere not applled) the yleld trend
was downward, or 2.3 bu, per acre less for the second
1l -year period. than for the first- -1l~year period.

ce Averaging yields for the 7 fertilizer treatments the

- yield trend was slightly wpward, 28,4 bu, for the :

first ll-year period and 29, 3 bu. per acre for the N
second ll-year perlod.

'd, Utlllzlng the straw as compared with removing -t,»_
- without fertilizer applications, decreased yields
only slightly, 7. of a bushel or 3 6” for a 22~

year averagee. S

. €4 With 370 lbs, per aére of sodium nitrate applied
‘the average.yields were practically identical from
plots with straw removed and with 2700 1bse of

' straw added. oty

2 For Wheat alternatlng with fallowz

'a. Nitrogenous fertilizers had lit“le effect on yield.
The highest yield (20-year average, was 45.8 bu, per
" acre (straw + 286 lbs, ammonium sulfate) and the '
lowest yield was 43.6 bu. per acre (2700 lbs. straw
and no fertilizer), , o

b. For the first 10-year peribd, the,lowest yield was
' obtained from the application of 6 tons per acre
of barnyard manure for each crop. For the second 10~
yeer perlod, the manured plots had the highest average
leld . .

~
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Based on, I0~year. Aver:agei yields, t,he yield trend was
'Glightly domvard for all treatments, except whers
barnyard manure was: appned ‘and where the stram was‘
_removed ‘and 370 Ibs.” per acie of, ‘sodinm nitrate "’ ’, Y
-applied, "In’the latter case; ‘the aecond 10-year -t "
: perdod ‘averaged 0.5 6f & bushel mors’ than for. th, _( e
rirst 10-year- ﬁeriod. ‘Vhere barnyard manure was. i\,
applied’ tha average yield £6r the second 10-year '’
‘period’ Yag’ 1..7 bu.  more than tor:t.he tirst 10—year

, perigd.

et

v . 3;.’

, s o é . ,\;,__";..‘

‘ Utilizing the,stram, withouﬁ fert.nizer applications,
resultéd 1q a decreasa’in-average: yleld of 1.7 bu., V.
5 Pf’ “"f '03' _3)_8% for the?o years. ;;j, patia E
e.» With 370 e, per acre ‘of sodium n.ltrate applled,u
"the average yield:of the plots with:straw removed
‘was’'1,1-bu, per’ucre more than the average. yield
;.agdt.ge plots fo vld.ch 2700 lbs. of atraw were ;»’-'-_
'.' 8d, " Ok i o B ol

. - LRI
".’.‘ “.A’ L U . e

.
‘n,,
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. Table 11 ~-Acre yields in bushels by 11 and 10-year periods of winter
wheat grown after various crop residue and fertilizer
reétmvxts on the college farm'at Pullman, Washington, in the yeas
1922 to. 1943, inclusive. (Binder stubble was left on the land for
all treatments. The land was plowed with a moldboard plow and the
fallow cultivated with ordinary tillage implements.):

Plot - , . 1922—- 1933~  22-yr.
No. Treatment © 1932 1943 av. yield

(1/20 A) . S bu. bue bu,

) Winter wheat every year
100 2700 1lbs, straw and 370 lbs, per A daNo3* 27.5 31,0 29,2

101 2700 1lbs, alfalfa 7.3 27.2 = 27.3
102 1350 1lbs. straw and 1350 lbs. alfalfa T 23,2 23.4 23.3
'103 2700 1lbs, straw - 0 . 19,7 183  19.0
104 Check, straw removed : ' 21,2 18.2 19,7
105 2700 lbs,. straw and 370 1bs, NanOB** " 318 29.7  30.7
106 Straw removed and 370 lbs, NanO . 29.8 29.0 29.4
107 2700 lbs. straw and 286 lbs. (JQL)QSO . 3044 31.8 /1 31.1
108 6 tons per A, manure : . - 26,9 29,7 /1 28.2
Winter wheat alternating with fallow g 1923~ 1933~  20~-yr,
. . 1932 194313av. yield /3
BU. bu.‘ bu. .

200 ' : | .
300 2700 1bs. straw and 370 lbs. per A NaNOg¥ = Lhe2 42.9 4345
201 S '

301 2700 lbs. alfalfa ~ ©  46.4 3.6 4540
305 1350 Tbs. straw and 1350 Ibss alfalfa 4k 1344 4l
fgg 2700 1lbs, straw ' - -  .’ ;"444-15 43,1 43,6
582 Check, straw removed ) : R L5¢9 4heT 4543
§8§ 2700 1bs. straw and 370 lbs, NaHOB*“* 456 45.5  45.6
ggg Straw removed, 370 lbs. NalO4 Lhed L4ha9 - LLJT

307 2700 1bs. straw and 286 lbs,. (NH ) SOL‘*V 472 bhed 45.8
208 : :
308 6 tons per acre, manure _ | 42,0 4657 hhed

* Fertilizer applied in spring
% Fertilizer applied in fall
8¢ Fertilizer applied at time of plowing for summer fallow

) /1 10-year average yield, 1939 missing
2 2l-year average yield, 1939 missing
Omitting 1936 yields because of differential winter—
killing
Spring vheat was grown on COntinuously cropped plots in 1922, 1933, 1937,
1938 and 1943.
Spring wheat was grown on fallow plots in 1926, 1933, 1938 and 1943.



'mleat—_-fa "on 4,
;o= Straw removed
*-——- Straw ret.tu'ned

e j/{:". i 'Jheat every year '-
N :.-..‘ Straw removed \

\

a
’
-

G~

o2y 2y bze ko by hog L?g 207 1317 ho " ky by ks
'} tigure 6 —Acre yields in bushels of .winter wheat gronn after fallaw, and grovn every year with stra's. remove 4 and
straw returned for tho years 19?3 to 191.3, inclnsive; also crcp year preCipitat.ion for t'xe same B eriod

at Pullman, Washington. ol
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. A\camplete discusslon of the results frém this expe _ment, with
analytical data mn soil carbon and nitrogen, was published by
Drs, Hsltz and Vandecaveye in 1938 in the February issue of Soil
Science, w1th the follcwlng summary. ;
The results of laboratony studles on CO, evolution and
nitrate-nitrogen accumulation indicated a possible re-
latlonshlp be{ween available nltrogen and the farmation
of humus in the soil. ‘

Applications of various organlc re51dues under field
conditions or of nitrogen fertilizers alone or as a
supplement to the organic residues did not result in
appreciable increases in yleld under .lternate cropping

and summer-fallow but, #n an average, caused substantial-
‘increases in yields of wheat under annual ‘cropping, the
increases being reughly proportional to the amounts of -
nltrogen applied to the soil. Yields under annual -
crapping gradually decllned, regardless of 5011 treat~
ments, .

The addition nf substantlal quantlties of<n1trogen to v
the soil in ‘varieous forns resulted in an increased average
nitrogen content of the grain.- Not all the nitrogen dise .
appearing from the plowed layer could be accounted for by.
the amounts assimilated by crops.. Probably some of-it was
lost bv leaching to lower depths, and it appears that this
loss was con31derably greater under alternate cropping and
summerfallow than under annual cronping.f

The carbon—nitrogeﬁ ratlo of the soil humus in the various
plots appeared to be slightly greater after 13 years of
soil treatment than before such treatment but remained
remarkably uniform in all plots regardless of the system
of cropping practiced’ or of the nature and amount of crop
residues and nitrogen fertilizers applied to the soll.

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 proportienal to

the- amount of nitrogen supplied to the soil by means of
organic residues or as a supplement t. these residues, -

A marked loss of soil humus occurred under alternate
cropping and summer—fallow in spite of additions of
nrganic residues. The loss of humus by microbial
activity was so great during the suwamer-fallow year that
it could not be overcome fully by applications of or-
ganic residues in amounts consistent with field practices
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Comrincing evidence was produced to shovr that the decom-—
position of organic residues in Palouse silt loan under” * °
its natural climatic environment results in the forma~ ' =~ -
T tion of humus with. a carbon-nitrogen ratio of. appro:dmate-
. .1y+12, . Any carbon added in excess of this ratlo by means. v
" of, organio/residues was rapidly dissipa.ted by CO, evolu- .
*-1°n~ B S I Y S A S
The practice of retuming straw to this soil, alt.hough N
- having a beneficial physical effect on the soil and = =
causing a decline:in the rate of -Joss. of soll. humus -
_.under the prevailing eropping praotices, cannot be exo'
.pected to result in the production of substantlal .
- ~quant.ities of new humus unless the straw is- supple- P
; mented with some form of available nitrogen in: L
“sufficlent amounts. to make the total supply approxi-
mately equivalent to that in altalfa hay. N

E._E_&'LI.Q.L‘R_I.__

A seriea of crop rotationa has been'in’ progress on t.he Couepe
..Farm at Pullman since 1920 (see bulletin No.. 344 of the Wash~' v
_ ington Agricultural Experiment Station), 'The results from .
:some ‘of ‘these rotations ‘are shown in table 12 by 5-year periods,
;- beginning with 1920 and ending in 1943, - Average ylelds for an
‘' 1l-year perind (1932—1942) -are also shown in table 12 for an-
. other series.of rotations designed primarily to study the ef- .
. Tect of the different cropping sy::tems on soil nitrogen and
1 organio matter xna.intenance. ST FRRURITIR e

For the rotations in progress i'or the Zl.uyear period, the two
Meat-pea rotat.ions returned the highest total annual crop -
- yield per acre, :There was no significant difference in the - '
. average ylelds, obtained from the rotation of winter wheat—
- peas and spring wheat—peas, ' The total annual production SLrom
" the 3-year rotation of winter wheat—spring wheat—peas also’
'was almost as much as was obtained from the 2-year rotations
of ‘wheat and peas, 'For growing spring wheat every year, the °
application of 6 tons of manure every third year increased
t.he average yields l..l bu, per acre for the 24-year period.

"For the other group of rotations, the ll-year average yield

- also was highest for the rotation of winter' vheat—peas, - The

. -¥ield of winter wheat after turning under a green manure crop

~of Hubam ¢lover was not qu.ite s0 high as for. growing winter wheat
a.rtor fallow.

v In the 3~vear rotation of peas nd.th metclover-sweetclover turncd
under—winter wheat, the yield of wheat after sweetclover turned
under was slightly less than from growing wheat after fallow, The |
average annual graln yield per acre also was considerably lass in
- this 3-year rotation than in the rotat.ion of winter wheat and peas,
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The annual v1elds of wheat after sweetclover turnﬁd under in the ro-
tation are conpared W1th the ylelds of w1nter wheat, after fallow

in figure 7.

'The yleld of winter wheat in this B-year rotation did not show the
- decidedly upward trend that’ occurred in the winter wheat yield after
sweetvlover in the 4-year rotation on the Soil Conservation Experi-
ment Station, as shovm’ in figure 1. The probable reason for this
dlscrepancy in results is that the soil fertility level of the land
is higher on the College Farm, high enough apparently, that ample
_nitrates were available for the winter wheat after a season of
fallow. On the Soil Conservation Experlmca-'Statlon, 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 Farm plots do not indicate the high soil Iesses that occurr-
ed on the Erosion Station in 1931-1932 and 1933-1934, - The yield '
in'1934 was exceptionally low, as also .was the yield on the Soil
Conservation Ixperiment Station. plots. The same plots on the College
Farm that gave a low yield after fallow in 1934, were. exceptionally
~high in yield in 1936, which was not true on the 8011 Conservation

Exoerlment Station plots. (See figure 1)s . . ...
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Table 1? -—-Avera.ve yields by 5-yea.r periods from rive crop rotations Irom 1920 to 191.3 R
o . ~ and 1l-year average yields, from five other rotatiwns: on‘the. College {'am at. ‘.u
ST Pullman, Washinpton. (See 'Vashinoton Station Bulletin No’ 31.4) e

[ DA
K . S . “at iy "-
it du

o .-_:.L?}' oL - 1920 19?5- 1930-: 1935 19406- . 2I.-yea.r “Average: a'hnﬁai
= Rot:ation L 192k 1929 47 ¥1934 - z1938 ~1943%: average yield per- acre**

Paaa Y
T T

7 - . : ; e bu buo .. buo
Winter wheat—-fallovu -
- - :Winter wheat after. !’allow : 45.2‘ 1,0.6 1.2.
) Winter wheat——peass = " .7 ! v
~ Winter wheat after. peaa : 35.k 28.6 30.9 29.0
1. Peas - after. vd.nter wheat ‘ 22.? 17.7 15.5 15.3 21..6
Spring wheat~-peast o Fu
Soring wheat after peaa ‘,‘ ' 33.0 3?. 27.1 31.5 v 30. -
" Peas after spring wheat 25.6 18. ,.,,15.8 1 .3 ~ 21..1. N
anter s:heat—spring wheat—i"- T i T :

“f—‘b buu ‘;- bu. ;_ D ble . ;

350 3107 ’
Py L

»‘ Peasl ey B, SEDPEN
.. Winter vheat” ai‘ter peas .33, 7 JO.Q ;_.'.;32.3 31.5 39.2‘ ol
" Spe theat after ws vheat™ ° 20,6 | 2049-:22,0 72249 ~19:40 . 21,2
. " Peas after spring wheat. - ,«-23.4 19.0h v 16.5 12649 26.1 ’20.1
' S rins wheat every i art’ S e LT St S T g
B 'p Vithout manurery.* L 21.1 19.2 16.2 19.0 18. 18o9 ’ 18,9
‘1- ¥ith manure (6 tons every' ' ‘ S
thim year) RN = ?208 20.8 20. /26.L 25.5 v (V230° us A"v "';.:
. Vo s e Ty J R AR S S A R \
. L.year periqd ) o ".“,-:.' Ve e T B
** Average vield of cach crop divided by the nunber of yegrs in the ratatiom Lo

- - * PR A T ) - A



Table l? Co’xtmued-—Average ys.elds bj 5—‘rea.r oer:.ods ‘from flve crop rot.atlons from
CrA o £ex001920.46 1943, and llf-yéar average yields from-five other ro—

: ‘tacions on’the College-Farm at Pullman, ‘Tashlngton.v (Se..
"‘Wa.shlngton Statlon Bulletlrl ’Jo. 344) : B

P

ll—.‘/ear ave .ﬂf l>‘»'AVerage annual*ﬁ'f
yield - = - " yield‘per LN
(193?-1942) e s

‘Winter wheat—-—fallovr‘
Winter, wheat—-peas ;-
. Hinter wheat after peas;_l,
‘ . Peas after winter wheat. ..
: Wmter wheat—-Hubam clover‘- T
.- -turned under - o
_ Winter wheat—Huban’ clover,
"~ turned under-——peas: ‘
‘Vheat after peas . »
.. Peas aiter sweetglover under B
'&Jeetclover and- peas-—-Sweetcloverf “o
: turned under-—winter wheat: =~ - .
" 'Winter wheat after s\reetclover
" turned wnder :
Peas 1m:h sx.eetclover

v .,4_ o D . : . RS . o K

i 'H ;Avex_-é.g’ej .yield‘ oi‘ ;e'axch crop div1dedby thenumber of yearSinthe rotation.

Doy

o B D R UL S LU

S ";_3.

e
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hoss Figuro 7 --—Yields gf winter mhea,j: after sweetclover tu.rned und.er in a

e rotation of pens with sweetclover——sweetclover ‘turned:

i‘ .0 under-ewinter wheat and yields 'of wiptor stheat! alter-
e -.'"A‘ . pating'with fallow for the years 1932 to 1542," 1nc1u- e

st 7T sive, on the' Collegs Farm at Pullman.,Washington. s
IR (compare rish figurs 1).“,&1;1';- ST

gew Rotntions- 'The following .crop rotations wera, startecl in. the'
" spring of .1940 ‘on the College. Farm, Each rotation ig triol icated
and each phase’ bf the rotation is represented. every year zor each '

K

supy ¥

o K - '."' "‘»",. z<

o .1. Alfalfa and gras; 1& vears—-’-wiinter wha’ -—spring whea.t
. <Qa« E&weetclover and grass for hay 2 years--winter wheat-—- :

. ... .spring wheat——fallow--winter wheat® i )
" 3. Sweetclover and peas—sweotclover hay-winter wheat-—-f -

;.o 7l.peas=-gpring wheat.. - ... oL - "
-5 'Yy, Sweetclover and’ grass for hey 2 yea.rs-wmter wheat-- -

B ',‘spz'i.ngwheat';T P S C
R, Winter wheat=-fallow ' ‘. - T A S
. « . Winter wheat-=fallow Estubble mulch) T

“. "+ Ts "VWinter-wheat-~falloy (straw burned.) L
.. 7 8 " VWinter: whedt—peas "~ '’ S UL
',-9. Winter wheat-peas turned und.er I R S P

~

L
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& ‘e*Adams Branch Station at;lind, Washington, is located ‘on thZVllle
asoil in-an area'where the: average: ‘annualprecipitation is only about
9 inches,. The research work on 'the Station at Lind has been 1arge1y
"on ¢ereal production;’ includlng-breedlng and adaptatlon studies and .
“tillage methods for growingxnheat alternating with Fallow, - In re~.
cent’ years, considerable ‘work has been dcde din’ testlng grasses and -
legumes and in deterninlng*best&methpdsuof 5u+ting these established.

The greatest er031on hazard in the Big Bund area,ias represented -
by:the 1ind. Statlon, ds from.wlnd, and’ practically all’ s011‘manage~
‘ment practlces are: directed tdward the controliof soil bloulqg. C
“Using straw residues as'a- -surface nulch and,avoidlng excessive- 5011
,pulverization, are essential features in the handling of" summer
“fallawed soils .’ Soilvand water losses are’ otcasionally high from
meltlng snow on . frozen ground during the, wiinter:or early 'spring. ,
months, ' During the season of 1940~1941;-lIr. Jacsuet,. Saperintendent
-of the Adams Branch utation, ‘estimated that some fields seeded’ to '
wlnte&‘wheat after fallow lost as nuch aS'AO tons of soil per acr

Slnee 1931 run—off measurements have becn‘made on a small repre—"

‘ sentative watershed .of. 377 acres.< ‘The - greatést amount of water lost,
.9L°1nch, was in 193?..?The average<annual loss for ER twelveﬁfear'l
perlod Was .31.inch." . . . . . O -

In table 13, average ylelde for: the Ia—year perlod, 19?3-1940 and kS
"the' aninual and. average yields for: 1941, 1942 and 1943 are given for
Baart spring wheat' grown ifter fallow with'various residue and =~ .=
‘fertilizer apolicatlons¢ -Fop the’ 18-year period with an- average .
preclpitatlon of -only 8.68 inches, ‘there were no 51gnif1cant differ~\
-ences-in theaverage yields obtained from the yarious treatments.
.The’ apnlication ‘of "as . much ag 3200 lbs,. of straw per acre apparently
"had.no ‘effect - ‘on yield, nor 'did the' ‘application of 200 lbs. of .
"ammonium sulfate per acre; - . For'the B—year period, 1941-1943, with .
above ‘normal’ orecipitationy there was some indication of increased
‘yields frorm the fertilized plots, especizlly those receiving appli-
cations ‘of manure, 'butino:indication of any cepression in yields
from straw residues,’ For the 21-year period) 1923-1944, the varia~
tions: in’ average’ yields were small, the average ylelds ranglng from '
16.7 to 17.8 bu. per acre. . :_’,~ ST DR S A
s e o T St
quer the directlon of Dr. Se C. Vandecaveve, total nltrogen and "
carbon determinations were made from the soil of these- ‘plots in .
19?2 and 1940. The total nitrogen'in the surface-six inches of soil"
on these two dates, as reported by Mr. Vance T. Smith-in a thesis’
submitted to the Washington State College faculty in 1941, is shown
1n figure 7A. »In spite of the extremely low nitrogen level of the

-
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surfece six inches of the soil of these plots, there waes & frwther
decline during the 18-yesar intervel for all treatments except whers
3200 lbs. of strew per acre wers plowed under or where 3.5 tons of
' manure per ecre were: applied biennlally.

In this’ experiment the moldboard plow was used for initiel tillege.

The fellow weas kept free from weeds with & revolving rod weeder.

- Prior to seeding in the spring the land wes har.-owed with a spring
"tooth harrow and then seeded with either a hoe or sing.ie disk drill.

s



i Y. Checl' (none)
""2'.! 1600 1bs. straw“*
4. 800 lbs., strrw : :
',)5". No straw and 50 1bs. oi‘ ammonium sulfate
v6’. Check (none) SRR -

'73 800 lbs. straw and SOK lbs. ammanlum sulfate

-9.’ ‘ No straw and lyO lbs. ammpnimn sulfate A
'107.' Ma.nure s 3.5 tons SN ‘
ll. Check (none)

[ Table 13 --Acre .rlelds in, bushels, of Turkev winter Wheat.* and Baa.rt Spring Wheat grcnm after : _auw_;;l 2

Lo ven organic matter maiutenance experment at. Llnd, Washln 'fmn;

o

- ,\..__

A :ul-- 7706 100. 25 5

._av"—

8; 1600 Jbs. straw and 100 lbs. ammonlum sulfat

/';‘l’~"

I3

Average of all checks ST e 'Me? 24;6 3899'3??' 25.2— '- 29e6' ‘ 1':&0
_Crop year preclpltation, inche+ = T 8.68 18,00 12.29 11 65 13,89 L 9;43 .
- % Turkey winter wheat was grown in 1923, 1924, 1926, 1927, 1928e 1931 19343 and 1935 and ‘ I

. '-Baart spring wheat. in all pther years.:” . SRR o FE S
. %% Residue applied-does not include binder stubble. A -'.7‘ sl e _g \ _—

P
. . . SR,
~ , .

e e ’ g R . Acre yleld, bl.shels ‘
Residue applied ;'Ln pounds per acre-"d& " 1923-.-, S - Avo AT .;\\ :‘;.
e : SN 1940 1%1 1942 1943 1941-1+3 1923-43 '

x5 ‘14',6 22.2 37.7' 28,8 - 29,60 1607
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1, Check. Ho residues nppues' binder u.ubble olowed under "be. 800 lbs. stm per acre. plwu. fmder .
2, 1000 lbs, styaw per ac.:e pl.oued under T e ;-'5. 50.1bs. _per acre ammoniwn auuat.e R A
3. 3200 " » L L -6, . Check - : ST T
7. 50 1t3, per acre amorrlum sulfate and 800 ]bs. per acre. of stra'r plcmed under ‘; SRR

8, " 100 lbe, per acre amonium sulfate and 1600 lbs,. of atram per acre plowed under T

. 9¢ 100 lhe, per acre ammonium ‘sulfate, no’ straw, - . R P ’ PR

10. 3.5 tons per acre of manure plowed under R S T S P
- 110 Check - . . -

- v
-~ 3 - ~

gire TA ~—Total nit.rogen in 1922 and in 1940 in the surface six 1nches of soil of several plots given var-
ious fertilizer and crop residue treatments. Duplicate plots were used for each treatment, one
in crop and cne in fallow, 'me tot.al nitrogen, in percent, 13 the average for two plots. _



89
. THE IDAHO AGRICULTURAY, EXPERTMENT STATION - * ' =~

Crop production studies’ in.Idaho are carried on'at the University
Farm at Moscow and at branch stations at Sandpoint, Tstonid, and -
_Aberdeen, . A brief description of climatic conditions at these -
~locations is_given.in Idaho Station Bulletin x.. 227, "Crop Ro-

© tation Studies" by Baker’ and Klages, .. ~ -~ v
- . T ‘L . . ~\- -,' s + .l’.-_ /,‘
-~ %\ . STYDIES ON CROPPING METHODS FOR EROSION CONTROL °

. IN THE DRY FARM ARTAS OF SOUTHEASTERN IDAHO ...

--In 1939 a cooperative. project between. the Idaho Agricultural
-Experiment Station and the Soil Conservation Service was started on
"the Branch Station at Tetonia to determine the effect of various °
"tillage methods on soil erosion and yields of vheat when .grom
- after fallow on the dry-farmed lands in south-eastern Idaho, with -
., Mre Hugh C. HcKay as project leador. The following is a condensa- -
. tion of Mr. McKay's-latest progress r~port. - A wore complete report
', of results from these studies.is contained in Ydaho Experiment

' Station Qullet:'in‘,ﬂog, 255 'by';Hugh' Q."Mq!(a,y‘t ’ .

The Tetonia Branch Experiment-Station is located'in the dry fam

- reglon of soutli-eastern Idaho in Toton County. It is 7 ailes north-
west of Tetonla, Idaho, or 30 niles east.of Rexburg, Idaho, on

" highway No. 33, * It is located at the northeastern end of the Rex~

- burg bench area at an elevation of 6,000 feet., .The soil corres-
ponds to the Ritzville series. - The average annual precipitation

- 48,13.1 inckes, ‘-7 LR L T

. Purpose and Plan of Fxveriments: The purpose.of the cooperative
.work on the -Tetonia Branch Experiment Station is to study ‘the effect

~ of several types of initfal tillage implenments and methods of
fallow cultivation on placement of erop resicducs, roughness, and
cloddiness of surface s0il; and to study the .ccompanying effect
of -these on resistance to erosion, moisture conservation, nitrates,

~and yield, The initial tillage implements used are the moldboard
plow, one-way disk, listerbottom plow, moldboardless plow, and the
revolving rod weeder with shovel attachments. - To carry the program
through the entire cropping cycle, studies were started in 1941
to include method of cultivating the fallow and methods of seeding
on soil given initial tillage with all the above . types of imple~
mentse.. In the studies of methods of handling fallow land are -
included the practices of stubble burning, rod weeding immediately
after initial tillage, rod weeding only when necessary for weed
control, and disking in the fall and spring before plowing, In
the seedlng trials, two types of Zr{1ls are used, the single disk
and the deep furrow disk drill, v , a S

It 1s evident’ that the success or failure of an agricultural system
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. or practice rnust depend upén ‘the. average results th-* flow’fron it.
over:a considerable .period of . y€ars, . hough temporary success:

n4y. be ‘achieved’ uride: abnormal COnditions vinspite of the wnélation

Tl acc:epted farming pract:x.ces 3 the. favorable results-from st.ubble

" ‘mulch tillage. for four; successive 'years-indicate that it has a very

:’;"f_“‘fgdefinite place in; the dry Jfa agnculture"‘ ';;southern Idaho. L _QfL

e

;i.”Soll Lo<ses, “The value of. crop residues for emgion control and

i their effect ‘on the soll: 1s highly- dependgnt. upon,the anuint to be L
utilized and their: placenent during ‘the-initial: tillage ‘operations, :
In these gtudies, three placements of straw residues are used: The
! residue is turned’ tompletely under: with the moldioard-plow,” mixed “
“with the surface /soil'with the pne-way: disk,”and ‘1eft onvthe “sur~" ...
. face with- subsurface tillagé 'implements. r ordér to differentiate' -
_ hetween the effects of types. of initial’ til.&.age ‘and’ the effect. of

- ‘straw residues, all tillage methods were’ repll'cated on, soil Where foL
-?.al_., the res:.dues were burned,z- s DRIEOES f- T

““’raThe 5011 lqsses in tona nér -Aere. i‘or-‘ one.,,,‘seaéon are shown An. table :
"1, f£or land given varisus tillage. ireatments;. wi'ch straw ‘burnedand . -
I straw utilizeds Soll losses were determined in the spring of 1943
‘~on land  that was, fallowed :m 1942*and seeded - to winter wheat in the =
; all oL,that vear. j S _ .

7.

‘and residue t,reatments at t.he 'I'etom.a Branch Ecper;h ent
-Station, Tetonia;’ Ida!}o, 1943,%5pil; loss’ deteminations
.7 weps ‘made’ by ‘the rill method on land mth 4500 pounds of -
RN ‘,stubble and straw residue a"xd 15 to 20 =lope° Seedino T
L - was. done nn the contonr.\ SRS

L ‘ LT o With straw utl.zized

Weeded when weeded im— disk,egiﬁ Ave,
i neceésary‘ mediately before {straw
: Iplowing | used

e \:." \';/’J\,T i

46 7 - 10y 9

" One-way disking. R I R SOTE IS S Y A

oIy sterbottom plowing "233 tra.ce T P 240
" Maldboardless plowing, S trace 332,00
5 Disk before. plpwlng m.th 48 3 S ,‘ ';..0 e
Mmoldboa;‘dless plow NEAA ; Sl i meet ot a e
Rrxd’* b z, *; ._2_ 2. 3 6 .z
' 3o2“ S 6e0 _.‘-~4-3' R

””'r e ‘M‘\ .

Onl;y' one replicat.im for \thls implement, duplicate one- s S
sixth acre plcts, randomized, for all other treatments, =
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’ Z-‘-"'iw excep on, the ‘average so:.l losses fron t.he plo’cs m.th straxv .

- ‘burned were wany times greater than the corresponding losses fron
 the plots with straw utilized; especially where the stran sas used .
- - in the’ fora of-a mulch on the surface, . The excess of losses rang-

-ed from about 6 to 33 times as much. C : B -

-~ XIn eompa.ring losses from the plots with strav umed 5 the average
50il .loss fron the plots given initial’ f.illage with the moldboard-

" “less and st erbotton plovs vas less thari from those on vhich other

v types of .implements were used,. -~ This was largely due ta the fact -

_ . that the moldboardless and: 1ister-bottom plows left the surface in
. a ruch.cloddier: condition. A higher'soil loss was expected from -

the plots plowed with the moldboard plow with straw.utilized, but .
. .due to the length of the stubble some of it remained on or near - °
the surface a.‘.‘t.er initial tillage, thus affording aO«lS p"otection. .

R <5 is indicated in’ table 1. that any excess working o.t the soil

-~ before or during the fallow season has a tendeney to increase ero-

- sions :The least erosion occurred when the fallow was vieeded only

‘- when necessary. to control weeds,  Siite ‘all of -the plots were . . .

. seeded on the contour, it is plainly evident from these'data, -~ .

, - that when seeding on the contour-is the only erosion control. ~ " -
. measure employed, it is not sufficient to protect against soil -

J ~1-°SS. T . S . o -' -

Winter wheat xields. “'I‘he yields of winter wheat. in bushels per "
. acre for the various’ tillage methods for the years 1940 to 1943,
inclusive, ara given in tabla J.Sg : All plotsv r:ere__harvested vith
: ttcombine. SR AR Corar .'l o

-
-

R

- .-

- As shmn bv the vield data, surface utilization of straw was -
. definitely superior to mixinz it with the surface soil or'iurn-
- ing it completely under in growing whoat after fallow, -For the
plots with straw utilized the average yield for those glven
initial tillage with the lister-bottom plow was 34,6 bushels
" per acre as agalnst 31,4 for the.one-way disk, and 31,6 for the
" moldboard, These differences mere large enough to be. statis- .
' 'tica.ll,y significant. I IR I RS

"
-



) i of uinter‘whﬂat grcwn after fallow_
in tillage: and crop ‘residue trials:at:Tetonis, Tdaho for -
., the years. 1940: ta 1943, inclusive,‘inyfuplicated and ran=’ °
f.;dom:Lzed l/é—-ac:‘e ~plotsa an e " :1 o F'
| o 1905 dverese
:Moldboard plow, stratvr' utilized

; : '8“.l3106
G U straw burned ' 37487 33,3
Oneeway, straw utllized ; ] ‘740.5“;31. S 3)ed
o _straw burned i’ -';36.7~~' 32,177 31,7
ansterbottom, ‘straw utlllzed $57.73504 0 3461
By straw burned 60 3704 359 7

‘All ti]lage methods:
, Straw ut:.lized
q'rraw burned

‘jOne‘-‘VéV ( " : <v A At
‘]Llsterbottom (- ", '

_‘;‘_The average yleld obtalned fron the plots with straw burqed was 1.1 ‘
_bushels grc,ater than fram. those’ w:x.th straw. utillzed, a difference’ not :
great enough to’ be significant, ‘It is :felt ‘that’, t‘zese figures will

.se0n reverse, thenselves as-the erosion increases.  In’years with llght
‘straw such as- 1941 the yields:obtained from theiplots with straw .
?;vuﬁllized were highe:‘ than thev,were frar:. the plot.s with straw burned.j-",

“Inqth -swnmerfall v, studies 3. rod weeding on],v ‘When necessa:,,' to con—
‘trol,weeds gave the highest ylelds except for the plots with straw
‘,fburned.‘ Teeding immediately. after plowing gave & lower yield each "

y althouph t.he difrerence was not great enougu t.o be s1gnif1cant.

- The:; average yleldé from all 1n1tial tllla,_v 'nethods for the prac~
tice-of" dlsking before plowing did not.show an increase in yield,
but’ it ‘ad help materially in the ease of later operations.: The . .-
‘,practice of ‘disking before plcwmg mth the moldboardless plow gave | ’
’ ‘h""her yield in 1943. T s _

;“«The ata, for the last four years def:.nitelv 1ndicate that. eroslon N
can ‘be. controlled by the stubble: mulch type of t:l.llage, and the ‘g:‘ L
o ylelds maintained at a point -ecual to or greater than fram burning
-.the str"w and using the. one-way disk for initial tillage, - For- the .
) 1.-ye'ar period thers waas an average difference in yleld of 2.8 ‘bushels
‘in favor of ‘the plots tilled with the listerbottom plow :ith straw L
"lutlli ed over: those one-uay disked w:Lth st,raw burned. A

:Moisture data. Due to the lack of swirer rainfall at. ’“etonia, very
dittle moisture Qonserva’cion is expected during the fallow season, '

"An increase in soil rolsture from spring to fall is-experienced only
:in ebnormally ‘wet' years. Table 16 shows the inches of wat,er gained -
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.or lost. durino the su:mrfallm season for t.he last 5 years. .

B Table 16 --Average inches or vrater gained or’ 1ost durmg the fallcﬂr"‘
. .-.i +*.season.in 6 feet of. soil for the various initial tillage.

methods at: t.he 'l‘etonia Branch Experiment Station, 1939*

1943. R Lo e s e o

,(

1atetal’ Tillage '5-‘}?: '«;,fiii‘s"is'gif, 19L0 191.1 1042 1983

ﬁoldboard, atraw Burned - 96.51 0,69 _ b.:>1 ‘_-.'.-1.66,{ -2.1.1 -0-74
Vo "‘ s ' str&W utilized "‘0073 0098 g 0.89 2 -1.79-1096 052 -
'one—way disk, straw bumed ,-3.37 0.63 2."‘";",_-2.16" ~‘.—1-1~2 "0081

R A 2] straw utilized -0.22 ,0.1.1 2,82 .'»2.27;,-2.69 «0.39 -

.| Li.sterbottom, straw burned -3.32 0.31. 1.35'3".«-2.193;'-1.87 L,
’ s .;t.ravf utilized -2.57 0.1.9 0.93 CeRe94 =146l ~1.11+3

',l.‘b‘ '.'_ :
' - B

'Avemge. an’ methpds ..1.79 0.59 1.1.1 -2.17:";-'1.99 0.79
Precipitation between dates . = ) ‘ T
of sampling, mches 3.82 6.61 6.39 2.02 2:99 " 4437

Total water lost, ﬁxches:;'- L 5,616,021 <4a98 ~4el9 a8 =5.16-

\ R
“The highest averane soil moisture 1oss during the fallow season
occurred under the ‘listerbotton type of initial tillage, The °
sinilarity in moisture loss, regardless -of whether the straw wa.«:k
utilized or not; indicates -that leaving the straw on the surface did.
not result in. getting much mors water into. the soil during the .- ,
‘fallow season.” The greatest value of straw on the surface in this =
area is to prevent runoff in the ‘spring. There was a slightly
greater average moisture loss for the plots where the.straw was®
burned than for the plots where the straw was utilized, but ths = -
difference was not significant. " Averaging all mettods.for the five -
years,.a little more than 5, inches 01' water ‘were lost anm: .uy dur-
ingthefallowaeason. ._ B A AN . ;
Nitrate Data. ;s In this area the tormation oI nitrates d.u'ing the
fallow -season depends largely’ upon. the zmount ~? molsture and straw-
present in the surface soll during the fallow season. Table 17
shows parts per million of nitrates as nitrogen at time of seeding
in soi) given initial tillage with various tillape Anplesents; ) with‘

strest burned and straw utilized, S

! .
v, MR N

.. I



M)

’I‘able 17‘ -u-’I‘otal n:.trate nJ.tro,gerL in part.s per nj Llion in two i‘eet
e, of soil at’ ~t1me of seeding winter wheat for various =
;,; Sy, initdalr $illage: methods at ftl"e Tetonia Branch Experi- 3

ment Statloa, 1939-191.3. ST e _——

Initial tlllage | 1939 1940/« 191.1* 1942 191{3’_ L hves .

R R

P RN ,','.,‘»\ ) _‘1_ AR . Ty

Moldboard, straw. burned . : i2lg 543 67. N 32.7"r":'3'8';1 o
- straw utillzed , 9 5 34.3 ,71_.‘ 8:.33.1 . 28_4;6--7‘-35)5:'.' Y

..\

[ ' Ll

‘ One-—uaj dlsk, strair burned . 16,,2 18.9'}7"_"‘7‘_ ,."3337.& ‘39043543
. . “-‘straw ut:.llzed 9.5 ‘r,?6.3_j';;1 208 ([ R542: 31.6 313,3.1:' s
i’i‘ief‘e‘x‘bett'onrl, straw burned*'?’-' ‘:'Vg.g' 19,077 546 21“6 '30.‘9;_»:-' 27.6
AR f. a .vstraw utilized =.}  1 ‘22-3 116866 ':‘15 9'57"'2‘6‘-8' o
Average s all years 5" stﬁaw burned ix ""'"‘;"}1':33.’7:

straw utllized“-- 31‘8

L *Light stubble in: l%O and 1941; less than one ton per acre" ' 4 ce
heavy stubble, 2 to :25 tons :.n nther years. R AR TP RO S

."l. < . e B N i' . . : \v"f - -, f,v"‘» N ‘J,— / - S

PIREE i T ' :

Surface Res1dues Resultin from Various T11 age Operations..: The ero- .
‘sion control value of crop. residues depends upon how much of ‘the re~ !
- sidue is left on: ‘the surface &nd how iquch of it r:mains - on the surface -

'durlng the summer- fallow and aft,er ‘seeding operatlons. ‘The. pounds of

" 'straw on the surface before plowmg, the enount. ‘left after three _.
initial tillape opera,tions, .and-the’ amoun.. eft. after the summerfallow .
season of 1939 are shovrn in table 18. T

~

I.-.‘,‘ 4 . "\,_\ »,”._'. .‘_..’ . . . K \

Table 18\~—Pounds of straw per. acre on the suri‘ace before and ai‘ter threex .
~different initial tillage Operatlons and the pounds lost from the sur—--'. o
, face, Tetonia, Idahoy 1939, ..° . L . -

. " el -
INT el -} : - ,’

]

"'. ’-, o Before After Pounds Percent 1bs.’.on Pounds Percent Percent A
o ' plow~ plow- turned turned. surface :lost” ~ lost - left for.

’ TYPe Of PlOWing ~4ing  ing’ under ‘, under time -of . from .. from . erosion
"% "1bs, /A lbs./A <. " 'seeding surlace “surface control

’\

s

i

I/loldboard’ I 1+977. . Y 100-0"' R j o 040
One-way disk - - 494T 2955 ‘~: 1989 40.2 . 2454 ."50-'1. o 71700 42,8
. Listerbottom 5052 ° A775 - 277 5.5 4075 69.9 1heb6 7949 .
"‘"‘Vitt; heavy straw, some residue may remain on the surface after plow- |
“ingwith a moldboard. plow, the amount depending upon the depth of
plowﬁ.ng and whether the land Wwas disked prior to plowing.» .

i N : . !
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L Of the implements used in this stud,v the listerbotbom plow. left the
" maximum' amount of siraw of ‘the surface for erosion:control, Only.
';' 5.5 percent of the stravg vas turned under whiia 40,2 percent was

" turned under with.thé- one-way disk,. and 100 percent with, the gold-
" board plow, *During’the fallow season, 17 ‘percent of . the straw was
" lost from the surface of the land that was one-way disked, and . ' -
: _14.6 percen'b frcn the land that. was uaterbottom plored; o o

ERR R concmsxons & mcommwmums e
'?.From the results of - the experimen'cs and experiences for the I.—year
,.,:‘period, the follo-ting conclusions can be drarm: SRR )

1 , Burning straw residues is t.he greatest aingle tactor
; . contributing to -erosion of crop. 1and An’ the, south- ’

‘ east.ex'n Idaho dry farm areu. s ; ‘. OIS ._

2.‘ Working swnm,ertallow mors’ than 13 necessary ‘to con-

' trol weeds has a tendency to .’mcréase erosion. TR
5 y o, v ¢
3 For wheat yields and erosion control, surfaca utili-
-.zation of strav is superior to mixing 1t with the
, surrace so‘ll or tuming M; ccmpletely tmdera L
L With heavy ptran, buming gave e small 1ncrease in
yield, but with lght strau, no advantage was galned
- by burning,’ . The burning of straw in. ell eases con= -
tributed o, t.he erosion problem. _~’ SRR i

X After nitial tillage s t.he rzet.h.od of cultivat.ing Lo
... the fallow glving best results Was r»d weeding only
' when neces_sa.ry. S _. _,,3, e o

6 &bs{xfface tillage implements lenve fro.a 90 to 95
: percent of the strart and stubble on the surface. b

r

t

.

‘7e -The: 1ow organic matter and nitrogen content of the
- surface soil of southern Idaho wheat lands strongly
indicate the necessity of not only utilizing all .
..erop. residues, but . also of -adopti.ng crop rotat.ions
to hel,p maintain soil fertility. .

8. 'l'he succesa “of atubble mulch tillage depends upon ‘
__ - the timeliness ‘and cualit~ of operationse ALl -
v ' initial tillage and fallow. o)erations should be .
' completed before the weeds.and volunteer iheat have
- made much growth, - No subsurface tillage should be
. undertaken during rainy weather. , -

" 9s " Straw sprerﬂers should be used on alleo.ibin—es.i {'
\'.'"‘ '. S ' ) ,
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A few. prellmlnary recommend ations can be made from rcsults and ex—
periences to date in ragards to handllng wheat straw residues as a

"~ stubble mulch,

Previous wheat, yleld

Bushels

lO»?O

_20-35

Cvef‘Bi:

Pounds per acre

up>tow25QO-

2500-4000

Over 4000,

Approximate strah ylelds Practice_reéom—

-mended at present

‘ Any subsurface t17lage
-implement such as a .
‘duckfoot or modified

" moldboard plow. No

extra disking of stubble

needed, Use any drill
~ for 'seeding..

. ‘Spring or f£all disk-
""ing of stubble, spring
. preferred, Spring till

with 'subsurface im-
plement. Sedd with
deep furrow drill if

- straw is heavYo:

'Best method known at .
. present is to fall plow
‘with modified mold—

board. If stubble is.

. extremely heavy and
- the ground plowed in
~ the spring, both fall

and spring. prepara-—
tory disking should be
done. Weed with rod -

"~ weeder and sced with

deep furrow drill, In
arcas adapted to spring
seeding, spring wheat
should be used, Sone
rechanical method of
breaking up the stubble
into small pieces be- .
fore plowing would help
greatly in all later

operations.
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mszmrs ;\__ 'Jxogcow, IDAH'Q;,_-?'»_- |
Yield data are given 1n Ida.ho Experimeut Station bulletm ms. 227 ,
. for'a group' of crop rotations for a 23-year period and for another
" group for a )5-year perled,- together with a discussion of yleld = .
. trends, - §ince the pulication of these results, the following ro- -
'_tations have been started on the University Farm at Moscam S

.Rot.ations started 1n Field No. 7 1!1 1938: (311 stx'aw returned)
. / RO .
e 1. Winter wheat-peas ‘-v‘ RN
"., - 2. ‘Winter wheat (straw plow-" under)-—-fa.llow
. Winter wheat (whe.tlend pio->—<fallow-
L. Winter wheat (straw burned)--fallow f-_ :
5. .Peas with aWeetclover-sweetclaver pluwed undev- L
N winter wheat--winter wheat ' - v e S
6. ‘Péas for- green manum—winter wheat--winter wheat
"Te . Red clover-Rud clover for seed-winter wheat—-winter
s ' ~wheat "+ e ) ; -
84 \Created Wheatgrass-do.—do.-do.-—-flax—-winter wheat :

v

......

’totations started 1:1 Field No. 1 in 19/.1: (all straw returned)

: 10" Alt.il.ta—graas 10 years-spr:l.ng wheat,-—-win..er v.rheat-.
ot peas—winter wheat Lo R - N
135 fWi.ntez‘ wheat—--peas «.v'ii‘; e ""?» e AR "w" L

-, 114, Peas with’ sweetclover—-—sweetclover plowed under-- '
A apring vheat—arinter whcat-—peas-win':.er wheat, ;" .

vl '.15-” Sweetclover and gre3s—sweetclover aru grass plowed
y - under-5pr;!.ng meat--wmter wheat--peas—-ninter o
. L, -wheat!:* il o :

' .16, Pead wit.h alfalta—alfalta-—-alt‘alfa—-aa.falfawspring
wheat--winter wheat-—pehs—-winter wheat. ;

. 'l'he following managemnnt practices studiea were started 1n 1938 in
. Field No. 7 with continuous wheat, with all Btraw returned.-to’ t.he
. plots unless otherwise indiecateds Treatments Nos. 1 te y,, A
Ainclusive, nre triplicated. "~‘ ) B
.  , 1. W.’mter Wh:a&t, mold'board plowing. . L
- 7 Winter whent, wheatland aw, - S
3. ngx&z)ar v?heat, moditi.ed ROLL.is ard plow (started Iall of
'19 .
' J.. . Winter Wheat, straw burned, moldboard pleW. e :
" 7S¢ Winter Wheat, t.wice the atraw returned and bumed, mold- .
* 1) "L board plow, -
St be Winter wheat, 150 lbs. An. sulfate applied t.o straw be-
S . fore plowing with moldboard plow, .
T :.Vfigter vhest, 10 tons masure - every. third year, ‘moldboard
. plows- - ‘-
8. Sprinz wheat, ral]. plow vd.t.h moldboard plow, leave rough.
" 9« Spring wheat, stubble to stand Jover Winter, spring plow
. with moldboard plows ' |
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10. Winter wheat, tvice the straw returned and plowed with the
- . moldboard plow (single plot)..
.11, Continucus winter wheat fertilized, 51ngle plots, Fertlllver
‘ applied -annually in the ‘all "before plow;ng-w1th the mold-
board plow: . . o
Checle, no fertlllzer o
+~  Ammonium sulfate, lOO 1bs...~
Ammonium sulfate, 200 lbs,
Treble superphosphate, 40 lbs, J
N P (N supplied by 100 lbs. Ammonium sulfaee)
N K (K supplied bJ KZSOA‘ 50 lbs.) '
PK _
. NPK - : -
13. On south slope, clay outcrop area.
1. Continuous sorlng Wheai o
2 «Alfalfa - /_ ‘ L
3. Alfalfa, and grass (Brome and Crested wheat)
4. Crested wheatgrass
5. Continuous sprlng wheat"
6, Alfalfa - - -
7. Alfalfa and grass
8« Crested wheatgrass
9. Contlnuous sprlng wheat

‘ t

Plots 6, 7, and 8 were plowed in th: fall of 1941 and
‘will be planted to continuous spring wheat. Plots 2, 3 and 4
-will be plowed in the’ fall of 1945 aa’ Dlanted to continuousr
spring wheat, :

_Table 19 shows the results for a five-year period from growing winter
wheat after fallow at Moscow with three initial tillage methodss: the
moldboard plow and the one-way with the straw utilized, and the mold-
board plow with the straw burned.

The average yields from moldboard plowing and one-way disking were .
almost identical and slightly higher than from moldboard plowing
with the ‘straw burned. Straw yields, too, were heavy, averaging
about 3.5 tons per acre, exclusive of the binder stubble, The total
straw, therefore, was well above /4 tons per acre. Lodging was very
bad on summerfallow plots which probably accounts for lower yields

on the plots where the straw was burned,

Contrary to results at Pendleton, Oregon heavy straw 3pplications’
caused no reduction in yield, Apparently the land used for this ex-
periment has a high enodugh nitrogen level that, even with the use of
heavy straw residues, enough nitrates are available to meet the needs
of .the wheat crop when grown after a season of fallow.

When wheat was grom continuously on the same land, burning the straw
resulted in higher ylelds, as is shown in table 19. And the b-year
average yield from the land plowed with a moldboard plow was 3.3 bu.
more than the average yleld obtained from the land on which the one-
way disk was used for initial tillage.
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Table 19 —-Acre yields in bushels of vvintez- wheat grcnm arter

o ’v‘_ A .,,'fallow. plowed with a moldboard plow and ohe-way . ' ' ..
" .-,,' _ . ‘disk with.straw utilized ‘and straw burned at 'Jcscow, "
e Idaho, tor the tive-yeax- period, 1939-191.3. .

i C)“f : Holdboard 3’12’7“ ,,..,_"'Dne-#lay diskinc rMoldboard Plow- L
MR iR ing - straw ,~ : ‘. ,4ng. ;

- R Straw Utilized " Utildzed Stran Bu'ned

( 7 Ao . Lo~ L4

R M ",\‘,-< ol { .
. . !' ‘r -
43 \|.14'9- .

v ‘ '_;,,' ~‘: ;“ 52.5 T e L
SRR R o JUR
LT 1.9.5 TRl R0
U e LIRS s T R

1939 v ss.o

X - s L B " ~ s e ea ] - T
N T T SV TR ORI ST i " LN PR ¢
) oy A 2 . | KN . - - PN ' B
TR PRI NREAS . P . ST lp : .
< verab, 7 60,0 b » o 00k L]
. oL, e . . r o DR S PR
. S . el T [ LR BN 4 LR
T . e
N L Ay e ’;.4." . =P ... re “; e e T ) .
R - .o o B v ,4,./4,/v, ~‘» Fo. R . P ) ) 3 "
. v ' Lo - (-~ i . : . e P

. - .
»

M‘erage straw yields, exclusivo or binder stubble: v T
. YMoldboard plowing, straw utilized : . = 3.57 tons Pel‘ 301‘3 ’
~ Moldboard. plowings - straw. burned : '
One-uay disking, atran utilized

3510 "1:"‘ "/

- ___H,/‘_.,,u. O R S e s,

L .11nter wheat. every year (6—year average yielda, 1938—1943)8 SRR
i . L e T , j,. acrr
«:Straw utili.zed, moldboard plcm " 2648

© strav-utilized, one-way disk . "jf‘ - 23.5
: Stra:r Wmeda moldboard plow 4.'.|:,‘I 30.

,{.'_:'Average strasr yields, exclusive or binder stubb1e| :

Stra'.v ‘utilized, moldboard plow jf} f; '.; . 1.09 tons per .-
, P acre '
.Straw utilized, one-way. dis& ,' o x.95 .
St.raw burned, moldboa:d plow el 1.09 nn )

R}

In table 20 are recorded t.he yields from several of t.he newer To—
‘tations at doscow, Idaho, ‘For the short period of tims the four
rotatinng were in progress, the results-sh~r that the two-year =

- rotation of winter wheat and peas gave»highest returns,, The -  ~

~ highest yleld. of vheat was obtaln:) after fallow, but the highost

: tota.l crop produrtion ger acre was px uduced from the rotation of

," " ‘,_(‘f.,_fv'~ ‘,-~
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- w:l.nter wheat “and peas. : Tl"e high y:Lelds obta:med indicate that the
" present Tertility level of the land used for these rotations is

. high enough-that the practice wof fallomng or of turning u,nder green

_‘ manure:. crops is not. necessary. 3 f_’_;_;_;], I

*Ta.ble 20 mAverage y:.elds per acre from several rotatlons in FJ.eId :
- 7 at the Hoscow, Idaho, Eyperlment Station. i ;;, '

;J

Rotatlon = O ‘ \ - Av. y:Leld perv_'»'
: 'T_‘i'NO. e g ACr"e,"y'i.e;].d " 4 t'acre per year
I AR S A R _for all crops*.“
L. Win'oer wheat-.-peas e
' W:Lnter wheat e 4'1'4, o
Peas B . ‘37.8°
2,’ W:mter wheat—w-fallow , L g
fohe o Winter'wheat boov vl b 2 30,0 - .
 (Moldboard ‘plow. mth - P J

o straw utlllzed)

,‘.“-.5. Peas with sueetclover—--sweetclover
' .+ under—mwinter wheat,.....mn{;er Wheat
. Peas with sweetclover:. R

R N 2R

 Sweetclover turned under
. T/A air dned - 3 )
s Wlnt,er wheat. aft,er ciover Lt e
©° turned under.’. | 56.5 e
.o Winter wheat after w. wheat iy -41“7 I+ B

; 6. Peas for green manure-«-winter wheat--e
- wlhter wheat, A
Winter wheat after peas ‘bumed : o

under L 51. . ConrE A .-
Wlnter wheat after W Wheat 37° To eI
o '_, “eas plow‘ed under T/A air dned /42.«? = g

Jay 5;-year average yleld \ i N \ , '
- [b b-year average yleld ‘v o ocucoe L .
't ¢ L—year aVerage yield R _ . - ,
S Total yield oi“ all crops dinded by t.he number of years in the ro--'
tation.»l. IECRRIE R SR W e SRR
;\'».'»' \""*"- :“.,"\' G heS T S ’ '

The results in 1942 and’ 1943, shown in table ?1, from the experiment .
~conducted on a olay hilltep are interestn.ng, and important if they
ere indicative of future results. ‘Good yields of alfalfa and grass
" were . obtained. After the.plots with alfalfa and the: alfalfa~grass
B ‘mixture were cropped to. wheat, the yields: were more than twice those
; obtained from the plots that had continuously grovm wheats The . .
' Wheat. yield after grass alono ‘was much lower thon the yields after |

, .



alfalfa or aﬂ:er Lhe alfalfa—grass mbcture. Aﬁ soms_ ot.her st.atiqna
v,,wheat yields after fallow ‘oa land that had.besa ingrass fora - -
- period ot yeérs were li.ttle or no ‘higher then the yields on land
~ where no grass had been grown, Where grasd:1s growd without'an -
. acconpanying legume and: cut for hay or seed, the soll fertility :.
% level apparently is not ‘changed enough to’ apprecisbly influence: .
wheat ' ylelds,.’ Uhere an’erosion hazard exists, the residual ef"-ﬁ.
‘feﬁt of the grass sod would aid in ‘preventing soil and water <. -
1ossea. ‘And_1t'would be ‘expected ‘that any.saving-of. topsall :
or of wat.er wcula be’ reflected in yields of subsequent cropsc

Table 21 -—(:rop 71elds ‘5,n 1942 and 19:.1 on-a’ south slope (clay

' i0e., outerop area)’ and yleld: of spring wheat when. grown
2+ v continuously: and when groun after alfalfa and art.er

b - grass. at Noséow, Idaho. . (Sta.i'ted spring 1938).

i 'ﬁe'ld per Acre’
194? 1943 Ave*‘aﬁ?;

i};’ :u..o 19. 16.7-‘ o

1,5,9 Continuous spring wheat., bu-

. Alfalfa, tons - s 342 -__3.6 : ‘,3.1.'._.@
3 .Alfalra. Brome and Crest.ad .wheat- S .89 3,7 3 3 .
Is.+ 7. fgrass, tons . ’ e e S
. Crested wheatgrass, ;lbs. ‘soed Y0 35.0 .,I..O > 39.5
*31 .5 51.3* Al

b .
t G- Spring wheat /a.fter L years of ;.
Lot alfalfay bue- ~ §
7. Snring vheat arter L years .7 4505 ~39-1.".;,
alfalfa & prass, bu, : /.- g
;_8 Sprl.ng evd[heat. ‘after 4 years: pf . 18. 22. 20.5 .
;.;u (crest wheatgrass, hu.:. :-4 .;- B IR ,
< Plot.s 1, 5, and 9 are in continmious4d1eat, Since 1938 plot 6 was
. 4n alfalfa, plot 7.in alfalfa‘and grass,. and plét 8 in Crested .
: wheatgrassq. Each of these plots was plowed in. the fall of 19L1
and planted t.o spring V'heat i.n 191.? and 1943, RIS
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'IHE ORFGON A(RICUL'IURAL EXPERIMI"IT STLTION -

] -

‘I‘lllage, crop ;-otaticms “and’ fertilizer investigatims 1n the wheat

" growing' areas o“ eastern. Oregon’ ere’ tarried on by-the: Branch- Stations
. at.Moro, ‘Pendleton &nd Union, ; The work ‘at &oro-'end at Pendleton -ia .- v
_conducted ‘cbopératively by. the State Agritultural Experiment Station
‘and. two. Bureaus’ of : the U, S, ‘Pepart::int of Agriculture, the. Buresy’
~of Plant’Industry, Soils amd Agrioultmal Engineering. and the‘SOH
Conservation. Service. ‘. L : '.,, I

. . 7'\ .
",\_ . el b \.,. s . . . 1“

N
"‘»l;"!a BN yl

Under the leadership of Mr. J’oseph Belanger ‘of the Soil Conservation
‘Service, alcooperative project was {nitiated in 1939 to study the .
~effect on erosion, yisld, soll moisture’end ‘nitrates, of various - ./ *
‘tillage methods on land'in eastern Oregon devoted to growing wheat :
alternatlng with*tallow. " Work’ on’ the project is ‘under way- on the,
‘Brench Stations at ‘Pendletos and:at Moro,  The tabilar, data’ which
iollow were taken Irom qu Belanger's promss ~reports.‘ «;; . j? .
Pesults at Pendleton. A summary ‘or. the res\ﬂts ot o experiment to
‘determine. the effect. on yield" of: depth. of tillage, straw. position h
“and- light nitrate fertilizer applicatio::s at: T c-1dleton 1s gived. in.
table 22,° For each treatment, triplicat.ed and randomized plots were .
usod. I R PP .
...il'.‘A, . ~,1_-tillaga :,.-j:;.,;,f"."-.'.‘;'j ‘ P
Fpr the three ‘initiel methods, ‘the results wers not consistent for
the ‘four years the: experinent. was under way-at Pendleton,. . The aver-
'age.yields from the subsurfacs tilled and ‘one~way disked’ plota were
‘ddentical in'1940, and . averaged 5.1 bu. per acre. 1ess thgn rrom .the
moldboard plowed plots. e T ( N

,." ‘\‘..1 4..3... ‘,_,,,. : ML

In 194.1 the avorage yields tro'n the’ three initial tillage methods
_were-'very close together; but: 1n 1942 the. “subsurface tilled plots -
‘were low in yield, In 1942 the - averags yields from the moldboard, .
‘plowed and one-way’ disked plots wer; {3entical,, In 1943 “the plots
plowed with.a moldboard ‘plow. excecded the yleld of tho plots one=
wey disked 6.6 bu,.per acre, and. exceeded the yield or the subsur‘ *
fate tilled plots 12.8 bu per ucre. .- ” e N
The deepor initial tillage incrsascd average yields two bushels per -
acre when done with the moldtoard plow or one~way disk, but’ railed '
‘ta inoroase yielda when the 1and was. subsurrace tilled. . e
1,:‘(\,,f' T
Light upplications (50 lbs.) or ‘armoniun sulfate slig,htly increased
‘yields . from land plowed with the molldboard. plow end fron one-wey :
Aisked land, but d1d not increase the averaze ylel! from land sub- -
surface tilled, In enother experiment ¢onducted: in 1941. 21d 1942
(seo table 24), applicutions of 50, 100 and 350 lbs, of mmonium .-
“sulfate to. stubble mulch fallow resulted in substantial yield in-,
croases both years, 'Vhy oontradictorv remlts were obtained from
the two experiments is not yst known, AMiticna, trials will'be necded
to determine whather the response from'nitrogenous commercial tert-
ilizera will vary for ths three ‘types of initial tillage,
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Taole 22 ~-V1elds of winter ‘wheat, grown a?ter fallo' at the Pendletcen,
, Oregon, Field Station, -with various tillage and fertilizer
treatments, for the Vear 1940 to 1943, 1nclL51ve.

5 inches deep -8 inches deep
B - Check 50 1bs Check: * 50 1bs
, Straw Position Year. Ho - . "Ams - No . Am, . Average

ferti~ Sulfate- ferti- ‘Sulfate
., lizer ' before - . lizer. = before’

- plowing .’ ~__plowing
. y bu- e B bu.e{."bu0U ”v!.bﬁo;.¥ (.buoz’.
‘Straw covered . 1940 © 27.1 - 33.0 . 30.¢  37.9 . 32.2
(moldboard =~ 1941 ° 32.1 . 36,0 37,9 39,4 . 3546
plow) 1942 35,2 . 39,1 343, -39.7 ¢+ 371
. ' ' 194-3 . L—Sv‘b 5002 ‘4608 ,47¢3 : 47c7

Airefagé o . C » 3590 ) \ ’ 39.6 o 3755 Ll'cl .'

- Straw on top . 1940 27,8 28,0 24,77 27.5 27.0
(Subsurface 1941  34.8 - 36.5 3642 - 36,8 | 36,1
- Tillape) - 1942 34.2. 33,1 31,5 316 - 32.6
Co 0 1943 36,6 31,8 0 34T 3665 - 34

Average . 3344 324 - 3L.8 - 331
[P - . \ B - - ~
Straw mixed . . 1940 26,0 .. 25,8  26.2 - 30.3 271
. (one-way disk). 1941 349 . * 39.2° ~ 37,2 40,0  37.1
e 19420 35,2 00 37.8 0 36,6 39,0 37.2
- U 19L3 ‘380? ‘Ll.l 4005 ] ALGS . Llol
Mverage' ' 33.6 . 36,0 351 - 385
S © 5-inch tillage 8-inch tillage 5 & & inch
+ Moldboard plou1ng, L—vear 37.3 - 3903 38,3
© ¢ average S . -
Subsurface tlllace, L-year 32,9 . 32,5 . 32,7
average :
- One-way disking, A—year 34.8 » 36.8 : 35.8

average



These. tudies also have: shown ~1;h.at the acéumlation of. nitrates

. in the soil during the fallow season has been influenced by the
position of the straw, . The greatest build-up has occurred where
the surface was black’ (straw covered), next where the straw -

.was mixed, and least where the strow was on the surlaceé:: ‘fhe g

. .difference ordinarily has not been great at seeding time, In.

* the’spring, following fall seeding, there is mother period’ :*
" when' surface straw has caused less nitrates to be avallable for_

;'the crop, as is indicated by the-data '{n table ‘23, which. show.

" the ruantity of nitrates in parts’;.=.million on four dates in -

.the spring of 1942 in the surface 3 inches of. tallow land not
.'fallseededi Y I“-'v'\”»./‘_'j‘"‘".,_.‘, \_—’,—";__7_‘,‘ Lo o,

A ‘.«r,.l‘;,'..
J P

Ta.ble ?3 -—-Hitrates 1n parts per mi11ton in’ mrface three {nches
.7. < -of soil on various dates 1n the spr‘...ng or 191.2, at _-

’ Pendleton, Cregona ..o C

:;f Date' of Sl TE N | -

; Sampling '\Iq straw 10% Density 18% Densit.y 35% Density .
March' 25~ 12 10 7»" Teiie
April 10 18‘“', «1!. , 10 ;;.8
.April 25 " . .33 ... . 28 15 3.
;June &7 215 R 9 i A 1

(Variatlon of: 5 PPM significan'a to 5%)
- 10% -density, about 1 ton’ per acre’ ;': ST A
n -'18% density, about 2 tons per acrs ' .-, - Ty
. t "« 35% density, about, 3- tons per acre . oL
' ,._'\‘s :

J"' | ,'.‘“"a,-‘r~ . ..,-‘ ‘
e e

_ Where the nitrate’ deprassion caused by stubble nmlch has resulted
&n a yield reduction, the possibi.lit,y of - overcoming this re- - -
-duction by the: addition of available nitrogen 1s iudicat.ed by the
data 1n table 24. R . ‘

[ .
A R L e e -
. ST : . » . "‘, »

- . rooe ceet -

'_ "—f,

Tabla 2!. --Eftect. on yield at" Penf‘leton, Oregon, of varying o
R ‘quantities.of ammonium sui‘ate applied to stubble -

‘_; R mulch fall.ow at time ‘of initial tillage. el
Pounds per acre' (1M )50, 100 %5007, 100 % 150
_Bushels wheat ‘per acre 1941 3l:.Q o 38,1{'7,’» C43.2 - L8.1 -
.Bushels wheat per acre 191.2 32.3 . 366 . "39.5'\' - 4346

CMean | S .. 33 '37.)._ L4l 45.8
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Resulds at Moro. Table'25 gives the yield data for winter wheat
grown after fallow at iforo on a series o--nlots with initial
tillage so as to have the straw covered- (moldboard plowed), the
straw on top (subsurface tilled), and straw mixed (one-vay disked).
FEach initial tillage method was done at two depths and with light
fertilizer applications for each of the four years 1940-~1943. " No
significant yield differencges were 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 yrields
were exceptionally low in 1940 and higher than normal for each of
the other three years. For the first 3 years the averare 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 dlsked plots, - -

Table 25 —Yields of winter wheat after fallow plowed with a nold—
- board plow, one-way disked, and subsurfac> tilled, with
-and without fertilizer applications, at Moro, Oregon,
for the years 1940 to 1943, 1nc1usive. ‘ )

: Treatment and year - "Holdboard('ione-WAy} Subsurface

' ~ -plowed .  disked tilled
No fertilizer 1940 . 8.8 . 9.8 9.8
S ' 1941 - 41,6 © 39.4 © 41,6
1942 38.8 380.'0 A39-3 .
1943 33.2 3.2 274

Average 30.6 29.7 29¢5
' Ammoniua sulfate, 1940 8.4 11.0° '9.7
50 lbs, per acre at 1941 Lheb 421 448
time of seeding ' 1942 38,6 38.0 - L0.6
, ' ' : © 1943 36,2 ~37,2 2944
| . .Average 32,0 321 31.1
Ammonium sulfate, - 1940 10.2 949 10.2
50 1lbs. per acre 1941 - 429 L1l.4 - 4367
at time of plowing 1942 383 '36.8 , - L043
. . ‘ 1943 - 33.0 3Le6 30.4
Average 3L1 30,7 31.2

Average for all treatments 31,2 30.8 - 3046
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. i-Di.tferencés 1n moisture content of the soil at lloro under. different " -

- "-stran positions- are most pronounced in the rirst root, as ia in-

' ,‘dicated by the da’ca 1n table 26. RN

Tt

[ T

ST f 3 (:
N “ _;‘,"‘ ,_:k ~. ,\ 7 ‘,/ R .

‘ Table 26 —-Percent moisture in the. 8011, at 3-1nch mtervals s at' .

seeding time in the’ tall of 191.2 at Moro, Oregon.

Cyer e il r Straw on. '.\-:: e N R P
AP R L \ ) Surface Stravf mi.xed Straw covered -
' l B e i . “ T
First 3 .mches 7. " ‘2.5 e
; :Second 3. 1nches e ,‘ l?oS : _* Tk o
*Third 3'gnches. . . " 71349 | Bty S
Faurth 3 inchea '~r—3 ' llul 11. ol

.’ . ’ P o ’.-. R
L T . N L v R -
* -, 1 .

'\.'.,.’ ‘.." s v.‘,. , 5 &4‘\ Taa ,'.,- o . «

4

Runofr a.nd‘aoii loss data tor ‘the p].ot.s at l(oro are given in tab1§»
\77 and are shown graphicalh' in figure 8, . . Soil ‘erosién on-the '~ -

- stubbls mulch tillzge was-practically negngible. In 1942 the- ' .
. ene-way disked plots lost.one-inch'of water as Tunoff and 12 tons' |
:‘of soll per’acre.-. ‘The differences in soil loss between the one= . =

. ‘may disked (straw hixed) plots and the moldboard piowed - (straw . .
-“covered) plots’ nay have been ctausecd. by an. ext.ra disking of the "~

»

s fallow after initial tillage onthe ‘one-way disked ‘plots in order: .

“to get the.straw thoroughly mixed with the surfaceé soil. - The -

~ highest soil and water losses occurred in 1943, when both the mold~
. board plowed and one-way, diskad plots lost a I:i.tle’ nore than 1.5 E

1nchea of. water. and-about 19.5 ‘tons of soil pcr acre. N _
Table ?7 --Water and soi.]. J.oss ffcn land planted to uinter wheat
- 4‘ -after a’season of fallow for the years 1940.to 1943, in-
"clusive, at Horo, Oreson. - (6 plots, ?,of each tillage
“t'rgat':gnt,‘ each/ye_ar.‘ P,'Lots 87' x 10' Slope, 8% to- 10%)

'"T:'P:e:{o‘f’.'l‘ill;avg}qf\!'l‘ " Waterloss ex;messed as acPe inches. -

- SR / Soil loss e\,pressed as ton per acre

, (qtraw Position) 1940 - 1944 - 1942 - 1943 . Mean
L Hater 8011 wWater uoil Jater Soil "’ater uoil Vater Soil
‘Stubble l!ulch o v-‘.o .18 . 3 ; l - .6 22830 W13
‘Black Fallow .?2 Tra.ce 33 Trace .8 OO 1. ? 1 68 “’.78 67

_ (Yoldboard) - . . ‘ 1’ 3. 7 9 T ‘5
otraW l!ixed4 R .5§ .':race .54 Trace 1.03 12 00 1.68 19.22 .96 7.80 "

- (Disk)

€«

-~ i
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8 -AWater and 5011 losses, 4 year Average, as Shown in
Table 27. : I . : :
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The follbwixigi 1s taken fron'a swxnary, in Mre Bglange:r's latest

4

progress reports” U . -

-
1

In the Columbia Basin counties of Oregon the two main factors in=

" ‘fluencing crop yields are available ~*trogen and moisture, Ile~.

- peated fertilizer trials on the Experiment Statiors at Moro and -
Pendleton have shown nitrogen to be the only plant food element

- to which wheat will respond,. The response to added nitrogen may

be an increase or. a deerease in-yleld, depending on whether a . |

" deficlency or a sufficiency .of available nitrogen was already -

" presents lhether -a ziven amount of available nitrogen is de-

- ficient, sufficient, or excessive depends not on the absolute ,

quantity of nitrogen available but on whether an inadequate or an

- rderuate supply of molsture also is available. The effect of -

-either of these two factors, then,is one of relationship to the
other, rather than a result of the absolute quantity of either.
This relationship is absolutely basic and must be tsken into .
: account in'any experinents to determine the influence on wheat: . .

" yields of tillage; fertilizers, or crop residus disposale

" As compared to the traditional biack summerfe..ow, results thus
far indicate thats .~ - R I -

 Stubble milch decreases tha supply of hitrates available to the
. Sti;b‘b'le bh.lc;h ;‘ncreases' the s;ippli of nﬁois;ture\ ’évaj.lal:ile to the -
CTOPe . o e T e

' The- decrease in nitrates under stubble milch occurs largely in the
spring of the crop year, following fall sceding, and probably 1s
due to'reduced soll tenperature and excessive straw in the top 3
inches of soil, L B e

R

The increase in avallable molsture under stubble r:ilch.is due to

a reduction in evaporation losses (vhich may, as in the case of
nitrates, be due to lower surface temperatures) as well as to re-
duced loss through direct run-offs = -~ - . S ’

In areas of less than about 12 inches annual precipitation the
normal nitrate development in soil.of early plowed, clean culti- -
vated fallow ususally is aderuate or slightly in excess of the.
amount needed to have a correct balance between nitrates and a-.
vailsble moisture. Addcd nitrates cause “"burning" or drought
AinjJury,: Reduced moisture also causes burning, The safe way -, .
to vary the two main factors controlling vield in this aiea is to
increase moisture and to decrcase nitrates.. In this area, there~’
fore, the stubble mulch which is needed for erosion control acts
a3 insurance when molsture is less than normal, but it may reduce
the peak ylelds in years of abnormally high pvecipitation. By ‘
and large, in areas of-less than 12 inches annual precipitation, .
surface stubble should maintain‘or increase yields, - = -
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6

In a gae of more than 12 inches annual prec:.pitation reduced n..trates
.reducd the grain yield and. increased noisture may have little effect
unless ‘added nitrogen is- supplied to the crop, Thereforec, by and

l;rge, in areas of more than 12 inches ennual precipltatlon, surface

‘. stubble will’ decrease yields on average soils that s.re lou in. total
mtrogen. RN B R

v

e e
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THE PE'IDLETON B‘ZANCH L_L[EN STATION

‘- Z-!--.,-"‘ L

The Pendleton Branch Staticn was established in 19”9. It is lccatec

“omta. comparatively level tract-of land near Adams and about ten

. miles northeast of ‘the city of Pendleton, - The soil! is tvpieal nall
- Walla silt loam,  The Station land had been cropped to.wheat and’
fallnw for about 1.0 years before the establishment of the Statlon.
'I‘he average precipitation for the crop years ending August 31, was
11«68 inches for the years, 1929 -to 1942,: inclusive: * The. lowest, K
X 10.45, was in 19?9 and the highest, 20.78 inches, was in 1942. _~

'I'he principal lines of investigation in progress are crop o-— o
*» tation, tillage and fertilizer experiments, and cereal. and forage A
" crop improvement. studies, A1l research work.on the. ‘Station, is . o
.* conducted -under. cooperative ‘agreements between the Oregon Agri- =
“cultural’ Experiment Station.and the Bureau of Plant Industry, - A
.' Soils and Agricultural Engineering, and the Soil Conservation -
- Services Mr. George. A, Mitchell has been in. charge of the work
’ since the establishment of the Station. s : T

I SN

e - f , cnoe RESIDUE EXPERIMENTS N DRATIN
Since the establishment cf the Station at Pendleton, studies have .
. been "in progress to determine- the effect of various tillage and
cropping practices on the yield of wheat ai‘ter fallow.

In table 28 are given the annual and average yields of winter

" wheat grown. after fallow for the 12-year. period, 1931-1942,. N
*inclusive, for several methods of crop residue’ disposal, in- R
.cluding the application ‘of-barnyard - -manure- and nitrogenous
cammercial fertilizers. The Crop ‘year precipitation, endlng
August 31, for each of the years 1931 to 194{ is. also shown. L

The land used in this experiment was plcued 7 to 8 inches deep .
“early in the spring with a nmoldboard -plow and all.plots.given
‘uniform cultivation during the fallow seasons The cultivation ,
_nectessary to control weeds and volunteer growth usually was two °
‘harrowings with a spring tooth harrow and two weedings with a
revolving rod weeder, The plots were rod weeded and spike tooth’

. harrowed - immediately prior to seeding and seeded w1th a single
disk arill, - - . . .

For the: i‘irst three years yields from most of the dii'ferent treat—
Mments were quite close together,. Since 1934, the fertilized .

plots in most years yielded highest. There was quite a decided
‘upward trend in yield from the manured plots, as shown in figure
9¢ In 1942, with a yleld of 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 was applied, but no lodg-
-ing occurred on any of the other Plots, Based on a four-year
average, the yield trend was dbwnward for all treatments except
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: for the appllcatlon of manure ‘and the addltlon of pea straw, as. is
shown in flgure 9. “The yield from.the- plots to whlch one ton of pea
_ stram\ was plowed under with the wheat® straw exceeded the yield of
- the plots’ receiving 150 1lbs. of nitrogenous commercial fertilizer
in each four-year period. ' The value of pea straw as a fertilizer

< apparently is not appreciated by fammers, many of whom in the Palouse = .

- area burn the pea.straw’ after harvest on land where it is needed to

- help: nalntaln the nit: ‘ogen ‘level of . the - soil, -.The.pea straw,

 especially if left on ,or near the surface, also w:.ll a.1d in con—
’ trolllng eros1on. ‘ . . : .
From y:Leld data in table 28 and i‘lgure 9, the ev1dence is convn.ncmg
" that the application of . nitrogenous fertlllzers was beneficial. The.
“greatest increase in yield was obtained. from the. ‘application of 10
tons per acre of barnyard manure for every crop. The greater yield
- -increase from the manure was no doubt because the quantity applied.
" contained about three t:unes as rmch nltrogen as was contained in the
~ amount applled in the commercial fertilizer. ‘The. application of
150 1bs, per.acre.of ammoniunm sulfate or calcium nitrate more ‘than
-+ counteracted the v1eld depression caused by utilizing the straw, -
.. For the first l.-vear period, the average ylelds from the plots with
. commercial fertilizer appllcatlons and those with the straw. burned.
Lwere practlcally identical, - For the second and. ‘third 4-year per:.ods,,‘ '
.~ however, the average yields from the plots with’ conmercial fertilizer
\appllcatlons Were hlgher than -from thosc W:.th the straw burned. S
,In flgure 9, the average ylelds by A-year perlods are shown for vrlnter
~ wheat' grown after fallow with five.different treatments in: the. crop
.~ ‘residue experments, and also the'crop year preclpltatlon for the same
- L~year periods. . - “Yields also are shown for two 4~year perlods for
. winter vheat, ‘grown after fallow, with all straw utilized, on land
.- -that had grown . -alfalfa for hay in 1930, 1931 and 1932, ~The wheat
= yields shovin in the graph are for the second, third, fourth and
- fifth crops on the alfalfa land. . As is shown later, there was a
‘substantial ‘reduction in yield- for the f:.rst crop grown after
fallon on the alfalfa land. e : C

-The average ylelds obtained fron the second A thlrd, b ourth and fifth
‘vheat crops after fallow on'alfalfa land, with all straw plowed
. under, wereisignificantly hlgher than the yields obtained fromn
"fallow ‘land which had grown no legume with straw plowed under, straw
. burned, or straw plowed under plus 150 lbs. per acre of calc1um
'nltrate. Lo _— :

)



Table 28 -—Annual and average acre yields in bushels of fall sown’ wheat after fallow plowed uith a moldboard
. plow in the crop residue experiments at’ Pendleton, Oregon, .for the years 1931 to 11942, -inclusive, .
(4 oné~tenth acre plots were used for each t.reatment, two in- crop and two in falloW. : Plot.s were - .

harvested with a small combine,) = '

s

P -'\ 1,-.\‘-“.,1_ e T s
\ S AT LI Y -

‘4\,«!‘ .N

Treatment = <. "

10 T per. acre manure added
‘to total stra.w

1T pea straw added to total : e RN SRR
Qtraw . . 45 7 49-19 53 2 36.6 4606 4106 J.9.8 38-7 4009 10102 10805 5)n9 10506

Fall disked, all st.raw plowed

v

Tk

1931 1939 1933 1931. 1935 1936 1937 1938 1939 11940 . 1941 191.2 Avera8° '

TSN R

,'/ .

u..:. 51.3 50.5'33.1. 1.9.5 50.5 52. y 1.8.3 457 53.1 ;.3.8 62.0 1.9.

......

~ ¥

under+nit.rate ferbilizer* 35 5 51.6 50.8 38.4 488 4908 45.1 10105 10303 3808 31N3 510 ‘30

Spring disked, all straw plowed

P ! St sl
'under-o-nitrate fertilizer 38.? 49.5 51.? 37.1 1.1..7 Ll.B 48.0 39.1 l.ld» 37-5 3[..5 51. 1.2.9 .
' z.s.n 1.8.7 51.1. 33 5 u..o 40.2 1.7.? 33.7 39.9 37.7 31.o 46.2 2.1. |
39-9 4907 4903 33-10 14-302 3806 42¢3 3207 39-1» 31006 3009 'LB.A 390

,Straw burned in spring
S’craw burned in fall
’All straw plcmed under

Lt e

4

.t '—.'.--’f‘ ,..~,' r‘,,,

not disked .. . . 1.2.? 1.9.0 1.8.8 34-0 1.1.0 35o3 &3»4 34-1 35-6 31.9 27-5 106- 39-

All st.raw plowed under
Spring disked * ., - o

All. straw plowed under

Fall disked - - . ° " 37.6. 90T 1939 28,5.. 393 3109 1.0. 30.6 35,7 31.1. 26,8 rs ~37.1

..T‘
SN

"-7'»36.7 50.3 50.2 30.3 394 33 'i;

' 1.1;5. 38.8 368 30.3 27.5" 1.3.1 33.

-~

Average . s 1.0-6 4949 + 5006 345" M.l 39467 4547 3745,739:9 3743 339 491

Crop year precipitation, T s13. 7 15 5' 11..3 17.9 13.3 13.0 11..9 15.7 J.Z.L 16.1 19.9 20. 15.

" inches

*Tertilizer = 150 lbs.. per acre qf_gmmon:hun sulfate or cglcim;x nj.trat,e.; Ve se S |

T
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1935-1938

R

yfélds” o bushels, by 4—year perlodg, of W1nter wheat ' "J
) .ugrown after fallow w1£h various residue and fertilizer appli-:
. “cations, and yields of. mintgr ‘wheat after fallow on alfalfa ' c ot

‘]lana also cbop—year ‘precipitation’ by: 4pyear periods at the 0" o
*I@ndleton Branch Experlment Station, Pendleton Oregon. TR
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' Under the supervision of Prof. J. S. Jones of the Oregon Bxper:.-—-
ment Station, tofal nitrogen and organic matter 'determinations were .

made in 1931 and in 1941 of the soil of*the plots.used in the crop.

. .residue‘ and crop rotation experiments at.the Pendleton Branch .-

Experi.ment Station, ' Only very slight’ changes in the ‘total nitrogen

“ oceurred during this interval in the surface foot of soil of most .

- of the plots, -The 'soil‘of' the plots devoted to winter wheat and -

fallow, except those recelving app]ications of barnyard manure and

. of pea straw, shoyed a slight decrease in total soil nitrogen in the

surface foot. Theése losses’ ranged from 40013 to:,008% in the soil

of 12 one-ténth acre plots in the crop residue trials with straw ,

utilized, Vhere 10 tons per acre of manure were applied biennially,

. there was a slight‘ increase in total soil nitrogen..- Where one.ton.
‘'of pea straw per acre was .applied, and plowed under with_the vheat -
. straw, the total nitrogen of the soil was approximately the same
"4n 1941 as in 1931, - In the rotation experiments also thére was a
slight decrease in total nitrogen of - the surface foot of soil of
"the plots devoted to winter rtheat and -fallew, and an increase in -
..nitrogen of the soil of the plots devoted to rotations of wheat

. and peas and of'winter rheat-mahured fallow, In the wheat--pea. -
rotations both the whea.t stra.w and pea straw were utilized. e

If the soil had been sampled only to: a 64 or 7-inch depth, greater
“idifferences no doubt mould_have been obtained »: as the greatgst = |
changes in total ‘nitrogen ould be expected to occur in the blowed
layer, The differences in total nitrogen in' the surface foot of -
soil, though small, were consistent enough in the many plots ,
sam.pled to indicate a définite trend. e :
: The tota.l nitrogen in the surface foot of soil in 1931 and 19/..1
of the plots. of the crop-residue experiments and of several'of the
rotation plots, is shown graphically in figure 10, and yield data-
are shomn in ‘table ?9.‘ . ' _

Total nitrogen determnations of ‘the second foot of soil of these
plots also were made in 1931-and in-1941, as well as organic matter
determinations for the.first and second feet, - The data for the
nitrogen determinations for the second foot were not as consist-

ent for different-plots given identical treatments as were those
from the first foot, indicating either more soil variability or a
greater sampling error, or both, for the second foot of soil.

The nitrogen changes in the.second foot of soil also did not aluays
show the same trend as did those inthe first foot.
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n~A11 plots in the crop residue trlals Showed losses in organlc matter

- for the: ¥irst and. second feet of soil, with higher losses in most

. cases for the second foot. The magnitude of these losses for most
‘treatments was in excess of the experimental error of ,2% allowed

~in soil organic matter determinations, -.(See.U.S.D,A. circular 139

of the Division of Soil Chemistry 'and Physlcs.) The smallest losses
'in organic matter occurred in the soil of the plots to whlch manure
"-and pea straw were applied. ' o

‘The results from other soil organic matter and nltrogen determlnatlon=
at Pendleton, as well as those from similar studies fram the rotation
plots at the Shemaan Branch Station at Moro, should be’ published in
the near future., Hore information is needed to determine more ac-—
curately the effect of different cropplng practices on soil n:trogen
and organic matter, and how variations in these.important soil
‘‘constituents affect erosion, tilth, infiltration, nitrification, and
’crop yields. ‘ , ‘ _ .
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"Crop Residue Trials (winter v!heat.——fallow):

Straw plus mnure (l. plots) o
Straw plus pea straw (4 plots) SRR
:Straw plus fertilizer (8 ; nlo%s) R
Straw plowed inder (12 plots oy

‘ Y

Crop Rotations. R
6 Wintex' wheat--»fallow
. {&plots) .~ .
7 Winter wheat--i’allow
" 'plus nanure (8: plots)

.~ 5 Straw burned (4 plots) ;- " é. u‘lheat—-peas 1
e ,\e.y;~ﬁ"" e " (8 plota). -
\' :..; {. .'- ,",.A ;:‘Kb’.“._«'l:' ,"7 .. t."-. : e ,-.\ ~“ .. 4' bR v‘ '. . .;“,. .
Figure 10 '°erceut nitropen in’ 1931 and. in 1941 m the surface - foot oi‘
) - 8soil in"the crop ‘regidue plots and“in the' soil’ of . plots used’
- ,"f_ g ‘,in three' rotations at the Pendleton Branch Experiment =
-~ .- Station at Pendleton, Orezon. . Each comparison is an average
Y. -« of froa 4 to°12 one-tenth acre plots, with, el ght ‘composited
. .. - -80il samples. fran each plot. Al'.L erop re.::.dues were \itilized
P except where indicated. Vel o

LA
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- Table 29 -~Average 12-year yle’ldS and galns or losses :Ln total nltrogen
nthe: surface’ foot: of 01l of plots in the crop residue. -
experlments ‘and’ several Totations, at the Pendleton Branch
s»EXperlment Statlon..i” }ﬁm{\+;=fy“ iy B RS
\_.‘Galn + or loss =
“in nitrogen, 1bs.: -
per.acre ‘surface- )
foot‘§l931-l9l,l L_

-~

Crop Res:.due E:;perlments
(\Nheat a.fter faliow)

i.Straw, olua 150 1bs. ‘per aere,
COmmerclal fertlhzer plowed ;
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'\ LEGWMES IN 'Ro"gA'ro:‘f‘wrr;i 'CEREALS

Alfalfa ‘and: sweetclover, two crops which, when ' grown. in mixtures -
with ‘srassés, are highly recommended for their’ value.in controlling |
erosion and maintaining soil fertility, have been grown in a few .
rotations on the Pendleton St.ation ;. - P TIE
“In the spring of 1930 fourteen one-tenth acre plots were séeded to
" alfalfa. In the spring &£°1932 six of theseé plots (Nosi 1308, 1309; '
1310, 1318, 1319 and 1320) were *plowed ‘and left- fallow during the
- summer,.: ™Wo plots,‘.losl 1308 and 1318 viere‘seéded to winter wheat -
< 1in“the fall of" 11932, two plots were seeded to spring: ‘wheat, and two .
"o spring barley in the spring-of 1933. Uinter wheat, spring wheat, ’
.and barley. alternating with- i’allow have béen continued on these ,same
plots since 1933. T T e .
The other plots were plowed in the spring of 1933, fal.LO’Wed dunng :
“the: summer and also. seeded to.winter wheat, spring wheat, ang’ barley.
- Yield data, therefore;" are: available for each of these:crops, grown'
- after fallow on land which had grown alfalfa for two. years and for,
‘three years respectlvelyl SRR S DR ,), , »
a A comparison of-the’ yields of v.rinter wheat on t.he alf alfa land and -
~ on’larid similarly cropped in the crop residue and rotation experi=’
“ments is given in table 30" The-1941 yield in the crop residue - . .
‘experiment is not included in the comparison becanse of a difference
y in date of seeding for t.ha.t year. s -_ »;‘ PEIRE & O
. Similar co'nparisons are made i’or sp:ing wheaﬁ;. and for spring barley
‘da tables 3L and 320 T s T
‘_, .
Jt will be' noted from these t.ables that rather large reduct.ions in-
. yield occurred’ for the winter vheat, spring wheat, and barley the -
" £irst. year, .thése crops were grown-after fallow on’the alfalfa land,
“For the second, third, and fourth ‘crops, howeven substantial in-
_creases in- yields were-obtained in'nearly all casés.on the alfalfa
land, especiall,y on the plot.s that had been in alfalfa ior t.hree n
Yearso * , . . Cos

v, 4 ¢‘. T i \.Lr.« ¥ ' -

Ca

: Table 33 shov.rs the yields or wheat in two rotations, one w:Ltb and ,
one without a legume at the Pendleton Station.v Rotation 142 is a
6-year rotation and includes three years of ali‘alfa, fallow the
fourth year, winter wheat the fifth year, and corn the sixth years
The alfalfa yields in this rotation averaged 1/2 ton per acre the
year the alfalfa was seeded, and 1,5 tons pér acre the second and
third years,: The winter wheat in this rotation, each crop of N
vhich was after fallow preceded by ‘three years of alfalfa, yielded.

- considerably less than did the winter vheat in Rotation 186, with

no legume » except for the last three Years when the precipitation
vas higher than normal. :This added moisture in 1940, 194) and.

191.2 increased 'che yields on the alfalfa land, but. failed to

- b . . ~
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appreciably increase the yields of wheat in the. other rotation with
no legume, This emphasizes the importance of the relationship or
balance between moisture and nitrates in influencing yields on dry
lands. An abundance of nitrates without adequate moisture will of-
tén result in "burning" or drought injury. On the other, hand, an
abpndance of moisture without an adequate supply of nltrates w1ll

" result in low ylelds of low proteln wheat.

In table 34 y1eld dsta are given for a 3—year rotatlon of winter
'wheat—-sweetclover-—%weetclover for hay., For comparison, yields
also are given for another 3-year rotation (No. 568), winter wheat-—
winter wheat—fallow, The yields of winter wheat after fallow in
the latter rotation were considerably higher every year than those

" ‘obtained after SWeetclover.

In 1939 the. sweetclover rotation was discontinued and the land there-
after cropped to a-rotation identical with No.: 568 winter wheat—
winter theat—fallow, Yield comparisons for.four years, therefore,
can be made between two identical rotatlons, one-on land that had
previously grown sweetclover for hay and one on land that had never
grown a legume, .The data in table 34 shew that the vheat after
fallow on the sweetclover land for a four—year perlod averaged 6.4 -

. bushels more per acre, and that the wheat after wheat on the sweet-
clover land for a 3-year period averaged 10.8 bushels more per acre
than’did the wheat in the same rotation'without"the legume, :

AL plots for which wheat vlelds are 1listed in tables 30 to 34,
. inclusive, were harvested with a small cambine and all straw was
- plowed under w1th a.moldboard plow. : ~
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'I‘able 30 --Acre yield, in bushels, of winter wheat grown a.t‘ter .‘
fallaw on land previously ‘eropped -to alfalfa and on land
on which noJegmne had been grovm at; Pendleton, Oregon. ’

TR o b - e ‘f“,"‘.‘ PR ) "‘
CAfber s e Average Increase (’-) RTINS
alfalfa - of 2_ or T R

Year 2or3. JRIGAEE (
S years <t (1) );;, 2
ami fallcw CLs :%‘ 20

A

Decrease (—)
"7:: "for alfalfa ‘ L e
.: N ‘.},‘_rland,ﬂ - ‘..»“\‘ v ,’. v ‘
'*1933 33.5 Lg z.e.s 1.7.2 z.e. f~u..5 (m Crop ai'ter 2 yrs.
2 AL ‘"alfalfa and fallow)
;-1931. ,2d ?{_ 34.0 36.a 35. R é 0. (st crop after 3 yrs.

Y alfalfa and fallew)
'.-_1935m 49'.5 1.1.0 49.5 ‘_J.s.} v ,1..2 (?nd crop, on’ 2 yr.

- s b T alfalfa Le.ni)
1936 105 0 3503 10105‘~ J\/380[t 4 “'606 (?ﬂd crep on 3 ,er
T, s ~~~~~~ : ' p ,‘“_,’. a-]-falfd ldf'd) “v
(1937A - 53.1 L3 L 43. : 43-6 .7 9.5 :{3rd: crop.on 2 yr. i

. s e alfalfacland) oo
1938 ¥ 55o9 "~’,.,3lo’.“l~ 43.1 38.6”‘-v “*17.3 5 (3_rd-crop on 3 ,yr. -
1939 . Ll. : .
: ey alfalfa land) -
19L0 39.0 .f.e- 6.1 (I.th crop on.3. yr. 7
A iy ton 'y alfalfa land) PR
1941 !Juk: D 27.5 LAB.O 1.8.0 3 —4'3.6« (5th crop. on 2 yr. »
IR ARV - alfalfa’ land o
.l,_l%zfg *53.8 . L6. 52.7 L9 5 + 1»3 _(5th. erop on 3 yr.', -
';/";"‘... , i4:~ ; N ‘ St o f alfalfa la-nd ‘ h
Average ]Jn : -38.9 \‘43.5 A-? , ‘ ....,‘
‘(l) Yield in Crop Residue Experiments; s'craw ut111zed, - R

no diSKj-ng. e e "y ', o R .“' .
(2) Yield in‘ Rotat:.on ?67, jninte:‘ wheat-—-fallow ‘ < ',"~'$ QL

......

L First crOp after two years of alfalfa and fallow. A
. L_ “First crop after three years of _alta]_fa ‘and fa]_]_ow. St
Vi Gnitted rrom average._ See f.ext; AR ST

N { T .'\»A .
kv N .
. o . R
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o Table 31 --Acre -ylelds, ; in. bushels, of spring \(heat grown after fallow'

e " on land previously cropped to ali‘alfa and  on land on whlch
no legumes had. been grown at Pendlet.on, Orepon.

,4‘\7_. .

-

\ After . - . After : Increase.,‘(-o-) R ( _‘

: alfalfa E fallow U o v Tl
. \Year ‘20r 3, . W:Lth no - Decrease (- ) Remarks
' Lyears and . ‘legum - for. alfalfa PR :

_ L fallow” | (Rotatlon 181) land ,, R -
f ’, 1933 38.3 L__ 51.6 v g -13.3 'lst ‘erop. ai‘ter two years '
IR of ali‘alfa and fallow .=
1934 30-5 Z_ “’LO.- : ,-10.3 lst ‘crop. after 3 years oi“ '
e ’ - alfalfa and. fallow: "
, 1935 ' 45 5; AR 45 8 - 0.3 _?nd crop on 2 yr. ali‘alfa,.'
o h . ‘ .', . ‘;,;f /"land ‘ . ; .
‘ 1936 - 48.3 T {';46. i ,»'j‘f 2 + ?.1 1:_-_'2nd crop ‘on 3 yr. ‘alfalfal'i
“ \ SRR _ . e i r‘.land R !
‘1937 ";’49.‘5, LI 4548 ¥ 3 7 3rd” crop on ? yr.,'wl.-f'%,lfa.:
" ." N ’ . e : . , r":‘_‘:' \ - & ~ . land ot - .' ". ' ‘ “‘
71938 5L . 4749 i- 6 7 .3nd. cr‘op on 3 yr. alfalfa.
19390 1409 . . . ZiDc3 + 0.6. _[.‘.Ath crop on ? vr.;'alf‘alfa' :
1940 4L L 85 2 g 5 8 ith crop on 3 yr. alfalfa '
194 ' 40,0 . 44. e ‘.- 4.8 a 5th crop on.2 yr. ‘alfalfa
- 1942 5064 'A7a ::\7+ _3.2 - 5th _crop or; 3 _yr‘."’_',alf'alfa,

RS BooeT : I

\x ey

L_ lst crop after two years alfalfa .‘;-','v"i‘f.‘ e
[_ 1st crop ai‘ter three years alfalfa B ' ‘

‘1
BN
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Table' 32 --aAcre ,yield of’ ’l‘rebi Spm.ng Barley after fallow N
S T -in varietal trials and after fallow“preceded T

A ',f'-' T -by two or t.hree yea.rs of~ alfalfa. JOR
“ \1 P - ‘_. .‘u f" ‘,;.t‘ ) \__ s g‘x j-« LS c e

SR -~ - Increase (1-)—
; 5 ,.‘ . -Barley, a.tter Barley a.tter‘ ~ s

L ;"»_,

. Year o b i fallow ‘oni .. fallovu with: decrease ().

RO LI alfa.l.fa land no legume . for al.t‘a.lf’a land
‘ G s n g y . ‘ : ‘ . 4"';' . l,'"'.-“ e buo N ‘.

s ,.u

- -Jzé.9

+
Ly -.-’*'
i

D h

s

i 4- 2.3
c- 1..3

.l.
4-17.6

-

.

) ,,__tt. ) " " ,
T ."‘:‘ '_ 0.7 ‘

-'V‘

L asa

\ }13“';"}"," S

[__ lst c;op a.tter two years alf.‘alfa ", '

‘ L 181’- crog a.ft.er three years alfma S, e T

P PSS
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Table 33 --Acre v:.elds of w:.nt,er wheat. a.ft.er fallow in rotatn.on 11.2, .
-\ -+ winter wheat-,--corn—-alfalfa 3 yearsw~fallow;. and in'ro-
e A . tation 186y winter wheat—corn——spring wheat,--fallow, mth
Coef 1l crop year preclpltatlon, for the years 1931 ‘t.o 191,2

, anlusive. AR .

. Lo N ,‘,,_...’ ,’-_' N [
Sl I —v’.", e e ’ LY

Wheat aft.er fallow e SRTRLI
oo preceded ‘by 3. years Wheat. after fallow Crop year _
,Yé‘ar-' .27 of ‘alfalfa L ~in” S Precip:.tatlon. o
e "'(Rotation.142) (Rotat:.on 186) » S

e ,'93399’?~fi3§§2ﬂff57*.” b“'”‘77‘~ ”f?ij”fiuihf‘f :
g L K "'-"i"‘iz."2'9_} -;
.19_34,1“ ’ 321, e \ 35.3 -12, 86" R

"- 1935 1.3.3 T 3 13.3?'
]_936 ' - 37‘ ‘: A:’E: / 1,2.1+ R 13.04

: 1937 TR i":;".ff Tl soi "' | Lo

1938 33 s *46.7 ’_ 15-7‘*

f~;f-1939jf. g 45.8 | A B "'f' 1’-43

‘;19Lo f; .- 8.8 5,;jf;ﬁf'i:i 39 9 v,ff{;]r  | 16 08

191,1 69 6 R \ 5 A9.7 I 19.87 ‘

L _194ééjzl~3> \64.6  rﬁf§f;f} ; 55 5 fv'fi,; f 20 78"
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Table 3, —Acre yields. fron twp rotatibns at the Pendleton Branch
Experiment. Station for the years 1931 to 1942, inclusive.

K " Rotation 189 i : - Rotétion'568 a
‘- Winter wheat-——sweetclover " Winter wheat—winter
. for hay . wheat-—fallow
Yoar . Wheat after 1st year 2nd year  wheat " Wheat
sweetclaver sweet- sweet- - = after after
cut for hay - clover . .clover - fallow wheat
bus - 1lbs.- . lbs. . bu, .bu,
1931 .S 600, 3750 36k 10.5
1932, - 0307 — 730 M1 b
1933 368 - - 300 - 6650  46.8 16.8
1934 267 — 2850 3Ll 12,9
1935, 342 == AS5 4T 16,8
1936 - 3447 - 1055 - 875  45.4 0.4
1937 270 L0 1600 T 47,0 - 110
938 . 38.8 — 3275 M.8 13,7
1939 342 — - 1.5 -

Rotation changed to winter g )
Wwheat——winter wheat——fallow =~ .

Wheat after Wheat éfter

fallow wheat
1939 © 5002 — 505 —
1940 50,1 - 25.5 22 1
1941 58,0 oL | 50.5 15.4
1942 _61.1 | 23,0 3 , - 62,1 _8.5

Average 5645 23.3 - 50.1 12,5
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The adoption b'f i‘armers of t,he practlce of usmg straw as a mulch
“for” erosion. control has ‘been greatly: retarded in some “sections. be~
' cause.of ‘yield reductions’ resultlng from the utilization of'the 0
;. straw as.compared with burnlng it before ploxung. These reduced
' yields_usually-are more ,pronounced on “the’ hlgher producmg 1ands
“that have been co.1t1nuously cropped to' wheat. for. so long that son.l
. nitrogen has, become the most -important factor 1initing crop’ y:.elds.
-In soil low in nltrogen, too mch: straw, elther rixed’ with.the soil
- or on the surface, may retard nltrlflcation processes enngh to. R
" reduce yields.: ‘To "help. overcame- this, the. nltrogen supply of the =
"'s0il can be built up by (1) the. appl:l.catlon wof barnyard: manure (?)
_the grownng of legurnes or grass—legume mlxtures at periodlc 1nter-
vals (3) the plowmg under-of leguminous’ green manure Cropsi’ or .
(4) ‘additional nitrates can be supplied in; the Jom of nltrpgenous

commei‘c* al fertlhzers. B S A1

-

LT ~,"k N '_\J Wil

The response frou certaln fertlllzers on land cr/opped to Wheat al—-‘
ternatlng with f alloy, with all the straw utllized, at’ the: Pendleton
-Branch Exoerlment Station is. shown in table .35, N Dupllcate plots,
“systematically repeated, were ih ¢rop every -year, with every- third'"
“plot.left untreated as a check., :The close agreement’ between the '
ylelds of .the several check plots 3.nd1cates -a_high'degree of ‘uniform
ity in the product1v1tv of the 5011 of the a.real used in th:Ls tr:.al‘
SRR S W - v
As 1s shdwn 1n table 35, no 1ncrease 1n yleld was obta:med for the
f:.rst b-year oerlod from the fertiliged ‘plotsi: S:Lg,nlflcant inz" o
‘lereases im yleld Were obtalned from the plots receiving. appllca- T
tlons of manure; or nltronenous commerclal fertlllzers :Ln the second )

and th:.rd L-year perlods. ‘:;\ AN e TR s L T
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Table 35 -—-Yield of rfinter wheat., by L—year periods, in the ferti-—
o L ldzer experiments at-the Pendleton Branch ..xperment g
Station for the }ears 1931 t.o 191.2, inclusive. L :

v .
.

LI s Lo
e - > 0 ' R I <L
’ B I L P

st ‘_‘:.“.._;. - i .;- ;‘ Acre yie_ld, Busheis

."".Fef?ill?éf%,'l‘ieaﬁqént:'-?"-‘ 0193140 1935= 1939~ 12-year

,' B

‘193/.‘-? 1938 191.2_;,

average-

Check, No fertilizer RN

150 lbs. Calcium Nitrat.e at. seedmg 1 3 1.0:/. 1.7 3 51.?.2
time - -

?. 150 1bs, Calcium 'mrate in t.he g ;_,{ P X 1.5. k20

spring *

Check, No fertilizer 36.9 39-3 37.0
150 lbs. Am. Sulfat.e at seeding. L 35. L6 0 "1.1.‘8' -

tine

| ";150 1bs.,mn; Sulfat.e m t.he 3 37. ,-,1.5.7{'-.,;1.4. o

" spring * T AT
Check, No fertilizer ‘.;,'fg LO. 38.7 36-77

}r\ time - LT

. ‘-‘

: check, ‘Ho fertilizer, > 390 - 37- 36;

.‘p'

200 lbs. Superphosphate at seeding 39. . ..39. . 36.

10 tons’ strawy manure as top “ ‘ LO. : L9o ldn
ssing B ~'\ IR t: A

‘ «

N,
e ." L_., t
.‘_.

Averaae S ;f '?V?." 38.8 - 4210°° 39.7°

T

3909 370 36l ‘
4343

._38.6' |

a7

41,2

42T

 Checks To ferti}izerd s 2 2,6T'(l:_36i§“§» 35,1

38,5,

38'.6“_'~ |
Bhas
> ‘:.‘_:'37.6 |

'150 lbs. 6—10-1. at. seeding tima 39. _‘ /41.0 38.4:";5;34995
150 lbs. 6-10-4 in. the spring ‘ 37.7 Llo ' 38. 3

S SR

: ,' v o Ee!‘iOd Ee!'iOd period ‘

BRI st I.-yr. 2ndgeyr. 3nd 4egr. | 'Avé,"_ |

. Average vrecipitation by crop years, in u” g lL. 17.3 .

Averape of check’ plots I 39. 37.9 36.3

. Average. of plots with only

'y \_’ manure applications ".' B "3 g_lg‘- '1*"6‘,‘8\ - " t’yg,j}.l'.'

‘nit rate fertilizer and

.
A

U Deviation frcm check plot.s - 0.7‘.{ o 0- 8,9 . 0 ‘o- 6.8 ..

. 37.8

}"500
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In the dafe and’ depth of. plow1ng experiments w1th the moldboard ,
plow for growing wheéat after fallow:.at the Pendleton' Branch Statlon,
. the hlghest average ylelds for an ll- ear ‘period were obtained from

" land plowed early in the sprlng. For the ‘deep and shallow :(9° ‘and 5
mches) plowing, the ‘average yield for the ll—vear per:.od for the -
~ early (March 10) plowed land was 1.5 bushels. idore than. for land
‘plowed on April 15, 2.3 bushels more than for land plowed for ¢ .

~ fallow in the.fall, and 1.8 bushels riore .than for land plowed late

" in the spring” (May 15.) The land plowed 9 inches déep. quite con~
sistently dutyielded the land pIlowed 5 inches deep for each:of the-

" four plowing dates, the average difference in favor of the. deeper «
plowing belng-about 3.5 bushels per:acre, - In order ‘to determine -
.whether this decreased yield was due to the fact that ‘much more -

~ straw was left on or near the” surface from. the shallow tillage, an .
experiment was started in 1938 to- conpare ‘the two depths of plowing
~on land with all straw birned amiall straw plowed under on four -
dates of plowi ng. The results from thls experlment are shown in
table3t>.,' . - R . LT
The data in table 36 show that the straw was at least partly resa
pon31b1e for the reduced ylelds obtained from the shallow rtlllage.
‘The greatest spread in yield between the plots plowed 9 and 5 inches
"deep occurred in 1938. The plots plowed 9 inches deep outylelded
those plowed 5 inches.deep 3.§ bushels per acre for the b-year . N
" period where the - straw was burned-‘ vhere the’ straw was plowed under -
" the average difference in yleld was, 3 l bushels per acre in favor )
of the deeper plow:.ng. B LI R N S ‘. . '
In table 37 the average v:.elds for a 12-year perlod are shown for
fallow given initial tilldge in the early spring with a moldboard
plow,  one-way- disk and double d:Lsk., Four one—tenth plots were used

, for-each treatment, two in crop and- tWQ in fallow. The wheat was.
~harvested with a 'small combine and- all the straw was left on the .
land. During the fallow, season, a revolving rod weeder was used ..
_to eradicate weeds. 'In'most seasons little difficulty was en-
countered in handling the straw on the shallow plowed and disked
plots vhere most of ‘the straw was on or near the surface. The .
seeding was; done with a -single disk drill. The plots are located
on comparatlvelv level land and very little eros:Lon occurred 1n )
any year. o , A , . .

As is shown in: t-able 37, hlghest average ylelds were obtalned from _
" the plots plowed.9 inches deep with a moldboard plow and the lowest '
from. the plots- continuously one-way disked, For the plots alter-
-nately plowed and disked, either with the one-way ‘or double disk,
slightly higher ylelds were obtalned from the plots plowed with the

moldboard: plow. :
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In 1936 anot,her exper:.ment was started to conpare dlfferent methods
~of plowing, disking, and chiseling for initial tillage of land for
fallows The results are given in table 38, The 8-year average
yield was highest for the land plo'ved early in the spring with a

: moldboard plow, The lowest.average yield was obtained fron the
land double disked every year and next to the lovest yield from
the land that was chiseled in ‘the fall 10 tb 12 iriclies deep and
.8pring double disked, The land that was spring plowed with the
moldboard plbrr outyielded the land that was fall and sprlng ‘

_ One-way disked 3,2 bushels per acre. ,
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Table\-' 36 --Acre y:.elds of wmter nheat from land plowed on Varleu's
N dates with a moldboard ‘plow-. at, ‘two. depths), ‘and’ with’ all
straw plowed under and all straw burned before p'_l.owlng v

u)

CU k) Straw Plowed
 Straw 'burned < S -under

Gttt vosDeep: Shallow~ Deep Sha,llow L
”'-“*z"erar . 9,1n. 25 1n.f 5,1n. . "Ayerégef

vg»‘:jIJarly‘ Sprlng
‘_(March 15) -

38 40.6
- arc i ":;‘ 5 3[n L R
1941 30'.,7"‘«.‘27.7 70129, 8' e
..1942 37.3 37.0\ x 37. 32.4
R, 33'8‘&. 3807 I

o, w1938 40,5° 33457 39.0 32 2
19390 33,5 13547 1 35,0 33.8 T
v 20940 34.‘3 2842+ 2043 21,2

SE194L 773145033, 3 2342 ?5,-7
“N1942° -3940 ,,735¢5 - 13643 32,8 4

4943, "il;~ 2_;1 52_2 "5l.5

3810037027 3he5 132490 \,_.‘5‘3'\5.7:.{«*

,- Late Spr:mg i
: (May a5,

Average for all dates of' TU4240 .} 39.‘95.5 A39.0' ‘;- ﬂ35.9':q,~. D |
plOWlng 'f’u K ‘:‘*"-“;- o ' -,»‘ roo :.\‘ o ; ',‘ " ) R o o ._;
Slx—-_/ear average, all‘ dates. e ST e T
RIS ’-.,4.:‘,_” N e 1'_, - pieg ,_ 5 _s_hallow RS
RN " Straw burned t 420 bu, S0 3949 bue
. S’oraw plowed under 39,9 bu, " N 3549 bu,-
. '+, " -Difference. - ~3.Q bue o .3 8 bu, .

A . . LRI B * . . -
i B . : . . . ’ .o e BN T
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< T&blﬂ 37 --Average yielda of winter whe ¢ after fallow with i
»f iy ‘several methods of’ initial” tillage ‘at'the 73ranch st
¢ +'% Experiment Station’ “at, Pendleton, Oregon, Ior t.he
.| 12<year period 1931-1942,";" o

Average
lz-year y:.eld, p

. [ ;
“‘h¢.

5 1nc' eu deep"

o ‘s P B
el AT :
% ‘*’ [ ety ek T

l(oldboard plowing,'

m

.
g
,4,

.

One-«ay disking, 6-7 inch

u.\ ,r ~
"‘r“' »

One-way disking and plowin alternating: s

ble diuking and p!.owing: altemaﬁi‘ﬁig:_ e

4 Dauble disking. 5~to 6 ;ln ;
Moldboard p]ow;mg, 7 inches deep Ve
s ?’- WA ‘-~' "' B

lq, - .’ “ r 3 -
R " Tx ..".} v EIEE PRI SRR e LN L H
¢ LIREEPR S PR AR AT AL L DDA L2 SIS i .
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able 38 -—Annual and aver'zge acre yle'lds of mnter whea‘c after fallow prepared W:Lth the mold-.,..
o boerd plow, one-way disky ,chisel a.nd double dJ_sk at- ‘Pendleton, Oregon, ,for the yéars
~, 1936 “l:.o 1943, ~:anlu31ve,.~ e , ‘ , S _ ‘

" _-Yield in bushels per acre . =
v I938 71939 - Toko; T TAL 902

: Time and methcd oi‘
,initlal tlllage

RIPESVIRINI

e

'i}Early sprlng moldboard =
plowed -
On.e-way dlsked f a11

' and sprJ.ng

Fa.ll moldboard- plowed

Fall chiseled, spr:.ng
double dlsked ' o3
Fall and spring double " RSP
dlsked . ‘
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. THE SHERMAW BRANCH' EXPERTMENT STATION

- UCRO, OREGON

N

Production studies with various crops have been in prOgress at the

‘Branch;Station at Moro since 1912,- Detalled information about soil
-and ‘climatic conditions at the station and the results obtained

. from all experiments except- those recently initisted are avabilable

in U S.D M a.nd Ore zon Experiment Station Bulletins. e

Following is a brief swnmry of t.he results fron t.he tillage crop

. residue’and rotation experiments taken from Supt. ) M. Oveson’s o

191.3 annual report. Jhen g en : o

TILLAGE EXPERIIEEN TS

. t.:‘-

(Binder stubble only 1eft on the lsnd)

I

' Disking before glow;ng. Fell disking has had no beneficial in-' '

fluence on wheat- yields at” Moro ;on- the average, and early spring N
" 'disking has proved profit'tble only when the 1land was plowed lat.er
in the spring than May l. ,’:-» . 2 !.,, . , ‘.

Diskin vs. plowing for fgl ow. ‘ On shallow land, (3.to L feet to '
" basalt altemately ‘disked and. plowed *for fa.llow, the average-
" ylelds of both winter and spring wheat.were practically 1dent1cal
from the plowed and from the -disked fallow..‘In a field trial with:
“winter wheat on deeper- aoil, higher yields were obtained. from land
plowed for. fallow than i‘ron land oontinuously disked for fallow, e

" Time of plowing. The BO—year mrerage yield ‘of winter vheat from R

1and ploved early in the: spring' (April 1) and givenclean cul- - .
‘tivation was 26,7 bushels per acre; from land plowed medium early
(Ma,v 1) 2,.9 bushels, and from land plowed late in the spring
(June l) 19.3 bushels per acre. ; A

Depth of plox ng., L’\nd plowed 5 inches deep for fallow averaged
21,0 bushels per acre of winter and spring wheat for a 30-year .

: period and 21, 5 per acre on la.nd plowed 10 inches deep.

Cultivation of summer fallow. The l7—year (1927-191.3) average
' wheat yields obtained from three nethods of cultivating summer
rallow after plowing with a noldboard plow were as followsz o

I S . \




. 9

3~Mﬁn1mum cultlvatlon (weeds taken off before 22.3 hu. per acre
© maturity with -a hoe or with a rod weeder)

Clean cultivation (harrow1ng 1mmedlately - 24.2 bu. per acre

, after plowing and rod-wreeding often as- . . BN
) necessary to control weeds) e ",;" w",j -
) Delayed cultivation (harrOWing 30 days..,f:1;23}7.bulﬂper ecre

_after plowing and rod-weeding often
- as necessary to control weeds)

caop RESIDUE E‘{PERIMENTS -

I 4/

The plow1ng under of wheat straw haa not decreased the yleld of wheat'
‘at Moro. Plots on whlch the total wheat straw was- returned averaged
26.4 bushels -per acre, while adjacent plots on which ‘4 he straw was -
burned averaged 94.6 bushels for a 19ﬁyear perlod L o '

In thls same. expe 1ment, the aVerage yleld from plots w1th lO tons .
per acre of coarse barnyard manure plowed under for each’ crop. avers REU

. aged only 24,0 bushels of wheat per acre,’ A top‘dresslng of ‘pea
straw before- plow1ng has not increased wheat ylelds over land with -

s the. total wheat straw plowed under. For a nlne-year period, the" land’
receiving one ton of pea straw before ploWlng for fallow averaged
2443 bushels per acre of spring Wheat while land w1th the Wheat
- straw returned averaped ?4.4 bushels. ~‘,A-“f,ﬂf Wl :

X An experiment was started in 1937 to deterulne the effect of sur— ;
“face- straw on. v1elds of winter wheat vhen grown after fallow. - Two

" tons per acre of straw vere applled on eight plots, For initial
t1llape in-the spring of 1937 four of these plots were' double dlsked
tw1ce, -and four ‘were ploved® with:the. moldboard plow viith 301nter o

; attachments,' For the fallow seasons’ of 1938 and 1939, the "stubble
- mulch" plots were disked once and then plowed-with a lister bottom
plow.\ dn 1940, 1941 and 1942 the stubble mulch plots were - glven _
. initial tillage:! with a lister bottom plow.: In all years; the "black -
fallow" plots were- plowed w1th a moldboard plow with-jointer attach— -

© ments. . A revolv1ng rod—weeder was used  to. eradicate weeds diring
-the "fallow season: on all plots. The plotstare located on compara-:
. tively level land and there was no appreclable 5011 lOoS from any of

'_ the plots in any vear. ' : 2
A1l olots were seeded with a double dlsk drlll for the flrst three

~ years. .. In 1941 and in 1942 they were seeded with a deep~furrow drill,

- Hard.Federatlon 31 spring wheat was seeded in 1943 W1th a 51ngle—
dlsk drill. o

. The v1eld data for thls experlment are’ glven in table 39. The results
. show that in each of the six years lower yields were obtained from the
stubble mulch plots, the greatest differences being in 1938 and 1943,
-In three out of theé 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 were quite heavily infested.
with weeds. In the dther five years weeds were not a factor in in-

fluencing: ylelds.
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Table 39 --AnnuaL and averaoe yields of Oro winter wheat in bushels.
v ' ’peY acre’ groun ‘on’ two different. types of. summer ‘fallow -
WL F7 L .at Moro,Oregon; during’the years 1938.to 1943, -inclusive.
= *'.Yields for each’ type, of fallow are averages from four '
g one-tent.h acre plots. R . e

g LT - . _~~- T N . S AR ',
- : : . B .- B [ I, .
LR R L e :

noog e

uxethop of Fallow 1938 1939 191.0* 191.1. 191.2 1943* TOtal Ave"“_l

B A L . = . P 3N

«_ F LA L e R R
Tt s LR = . -
.-, ...:»‘-_ -.,~4}: .,‘4, v

"‘stubble :mlc‘x |
fallow. S ?3.3 26;9 u.. 32.0 2949, ?3.7 150.2 25.

f.maclgrsuow«;, ?7.6 2819 15.0 33 3 31.7 33.2 170.2 28 z.-»f

'V\"r/..,A"‘ v'\‘- .,.’-v‘..,

Stubble mulch fallow was prepared wlth a double-dlsk harrow
. for 1938, with” a double ‘disk harrow followed/with a lister-
“botton plow for 1629, .and with a lister-bo'otom blaw only. for
*. 1940 £06.1943, inclusive, * Black fallow was. ‘pregared with a.
;".'noldboard plow with joi.nter attachments all si‘c years. 4 e
c‘ 1 co ’
* 1940 crop was averape oi‘ %wo ..‘.‘all seeded plots of Oro wmter
‘ ,,;; ‘wheat and twa spring seeded plots of Baart wheat..‘ Hard - 1
L Federa’cion 31 spring wheat'was grow'x'in 1943, N . o

'r..".», : U ‘.;*,’ T e

‘*.

. - RN
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‘In an atten,pt to det.emine the reason for yield dlfrerences, soil
_moisture and nitrate deteminations were nade each year:on two of .
_the: stubble mulch and two of the black fallow pIlots. " Tue data- for
“the early spring samplmgs are .given’in table 40, It will be noted
~from this table that, the soil noisture, for. both the first foot and °
,for six feet, was practically identical for both types of tillage, ,
.but,, that the nitrates were slightly higher,: on the average, in the
‘soil of the black fallow plots..”.The yields in table 40 are Ior ‘the
plots that were sanpled for moisture and nltrates. R



Table 1&0 --5011 mo:Lsture and avarage nltrates per foot 1n stubble: nmlch fellow and black fallow
“in the earlv spring of each of the cr0p vears from 1938 to, 1°1+3, ‘ 1nclusufe., at Moro '
Oregon., B o L : . .

PN I i Lt T o e PO A A . '
T U A ST S . e Lol

» Mtnsture % :‘. , Nltrates,ppm " SN q A'c;xie’Yiéid' , 'if
Stubble imalch ‘.B'lack fallow Stubbi'e“'mul’cllg Black fallow' . Stubble B _f‘-Black_ﬁf_f; ;'.-:‘i':
1t 1-6: st 1-6 .| 1sti:>1-6-| lst'l 1-6 . |. -mulch  ~ Fallow-
foot " + feet'| foot -"fee't’j#,_’ - foot. - feet| foot "feet' LR e T e L S
T ’"_j;%' . R % 'PPm;."_'_ ':-PPm '"_-_PPIn PPm ol ) T b, T

S Year

1938 ,fhﬁd -14;9j;;15i3 1u s ;;é:5 ;'510 3 3 7 17 o

Sl ik 133 |13 a2y e s 195 LT
;'igud_ 15.1 12,4 ~‘11+ u;fle 6 .‘§7.3 11 6| 12 o 12.6

gl 15.2' ‘115.3f; 15.5§’16 2 | Mg, 12 3] 5. 3__&9 9%

- 1942 {11, h'" "13.7 .| 10.6 13. a 1& y -1@.9 1R 6. 18.7 ;\
| 1943 11, 6‘5,,15.6f -iﬁ.l;flu 9. 10,1A ‘,11;9 12 6 17 5

R A S

‘Ave. 1h;2:‘J,1ﬁ;2.?—1jiéf'1u.1{f ‘17.3f:i'1i{6 11 3 1h.6




. AIn table I..l are given t,he vield data bylo-year per:Lods from a few
"of .the riost promising rotations “at,Moro in. comparison with the , .
. "yields obtained from. gr-owmp ‘wheat a.ltematirig with fallow. , The 0t
© ylelds inthe tables are for Turkey winter wheat, Baart spring wheat,
" Club Hariout or Heloy Spring barleys, iinn,. 13 corn,-and O'Rourke -
" field peas,.: O'Rourke is a white round pea, with a yellow. cotelydon, ..
. similar to White Canada -and First ‘and Best. .The_peas were grown
-,in double rows 35 inches, eparf. and given one or. two cultivatlons )
ylduring thé growing season. R S T PR S OIS

"‘-‘C‘R’OIL; ‘}iQT;A?I‘IOIlSi‘ 5

- — - - B N
'. . [ f o : — N
- *.;-

) "The substitution of ‘a profitable crop rotation for the present

- practice of growing wheat alternating with fallow would result - ‘j
".in marked decreases in soil losses fran water erosioms & -
* series’ of crop: rotatinns have been-carried on at.loro sincé 1912, \

. one-of the objectives being to determine what crops,’ if anys .-

' ‘might be grown as & substitute for fallow, :Peas and corn were" ,

- t.he crops selected for. grmdng 1n rotatlons mth the small grams.

,“.’

The, seed bed oreparation ror gra.m following pe:zs ‘or corn was®
’,-douiole disking and harroving, For pecas and corn following grain,
" the-land was plowed with’ a moldboard plow and harrOWed before ’

. znd ai‘t.er planting. _;'j-ﬁ. S Ll T

e . . LN
~ 5 . ‘A

P

& Based on average annual total production per acre, most of the
. rotations.listed in table 41} ‘were. superior to, raising vinter

. wheat elternating with-fallow,~ This would not necessarily meah R

s that the rotation with the highest: average’ annmual production.
“would be the most profitable one,'"Prices aid. production costs
-would havo to be cons:.dered in d«.teming relative prof:.ts.

: The rotation of wheab and peas, which prov«.d t.o be a good one ".' '
~onboth the Erosion Station and.the College. Farm at Pullman, - '

. Washington, on the University Farm. at Moscow, -Idaho, and on f-f,‘, :

“the Pendleton Branch Station in Orejion, also was, the best .. ..
.rotation fron thae’ standpoint.of total production on thu Branch N
-Station at Moro, Oregon,. = .. . o _ '

.o
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Table Ll --Acre ylelds, :Ln bushels, by lo—year perlods i‘rom several
crop rotations at the Shernan Branch’ Experlment Station
. ab, onro, Oregon, 1n the years 1913 to 191.? J.nclus:Lve. -

kS

L "o PR
oo e

"‘A f'.'\':.; P N
- o= g

*”;; 1915- 1973 Iészl" 30eyre

. Ave anmual < -
1922 J.932 1942 . «Ave, > grain yield
; S .per-acre - -

W

- “Rotation » L i

g :'—.'f:' -'; ' for rotation: .

" SRR Bu. “Buy fa oo 1lbse

Wmter whéat—-—fallot SRRy ' f -

- Winter wheat a_f.'ter ?8 4 23 8 ?3 7 159
- f allow e ‘ - RS SEe T '

Sprlng Wheat—-—fallow'" L SR e s
.. Spring wheat a.fter "~ 22,9234k, 2,67 DR
v fallow * Lo e e AR

Spmng barlev—-fallow'

.. 'Spring barlev ai'ter
fallow o L

: Sprmg Wheat-—sprlng SiREA e .
5. barley—Cornt .. A e L TN e
Spr:.ng wheat after 16 6 :1.8 8 18,87 181, o ni i L

Barley after 1(fheat 21.3 ?0 3‘;'_:.“ 1 : - 883
Corn after bav-ley .15, 5 10. L P :

e . [P "f S .

Spnng wheat-—-peas. N B ST
Spr:.ng wheat after < L Pee 0 S

Lpeas. B R -an

; i Peas ai‘ter spr:.n 9] 2907, D 975
Wheat v Ul DAL T ey T
Sprlng Wheat-—-peas-—‘f“_/ o ‘ N S ce e
sspring whéat—Ffallows - -~ UL

" wsWheat after;fallow ~21 7. 24 3 22.4» 1 .22.8 RS

: i Wheat after peas. - ‘¢ -18.8: _21.5\ 18,9 . 19.7 ’ 786

Peas after wheat -10.8 10420 -8.8. . - 9.9 o

S ‘ Sl L SO

Sprlng wheat——SprJ.ng v . e
- wheat——peas turned under—- o T T A
Sprlng barley. R ' ' R ": L
. Wheat after barley - 13 0 15 L 13"6 14. N
\Wheat ‘after ‘wheat ‘l? l, 13. 9 13 1 13 O 790
Barley after peas .. . s
turned under ST 29,7 33.7‘ 33 O : ',32.1 Do
Peas contlnuously. LT T I o
Peas after peas’ ' 12‘.77 13.5‘,,, 1.2 - 12.5 AR 10
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Althou h not :anluded in my of the regular rotat.:.ons at r‘[oro, :
grasseg and leguaes-have. been grovin in plot- and field: trials’ for
" many ‘years. o great difficulty has ‘been- expe*ie.u:ed in getting
" stands. . In years with about normal precipitation, ‘harvestable .
- ylelds of grass and alfalfa were obtained oaly when they were grown..
* in cultivated rows or’thin’ sta.ncls. _Crested wheatgrass and alfalfa -
have proved. valuable pasture and’ erosion control. crops, but their -
.. forage ‘yields have not ‘been dependable enough to rely upon their
’ .useforhav. ST R _’ e T s ,
% Tlhen alfalfa. land is plowed, left fallow onefseason and plant.ed to
. ‘wheat, reduged yields for the first crop’ are usually obtained at’
" Morb ‘because of . "burning? or drought injury. Ia dry vears, reduced
; grain ylelds may be obtained the second year that, the land is g
.. . cropped. to wheat after early plowed, <leadi’ cultivated fallow, -
"+.because” of too: large a nitrate supoly in proportion to available
moisture. vl Ty “s_ ) L .:,,,‘ .

R - o ) ". qv‘ R o B ’;""‘,, .
1 .~ v N T ST he

" When crested wheatgrass l'md is, blawed . left. i'allow one year, 'and
Ihe planted to’ wheat, excessive vegetabive growth does not occur, as ;|
©* 48 usually tho case after.alfalfa. Yields of wheat, ‘when grovmn- < -
" aftér fallow on land previously devoted to.crested rheatgrass, haVe ‘
- been no higher at ‘Ioro t,han yields on. land on uhich no g*ass has
. beengrovm.‘,,-i,v . TS : o ;

. “ ,';__~_( . _¢’-,”;::~..“‘ ': R ’? . ., . .

S B e ‘: . e U LI ‘~-<‘."‘.o‘ ) R o .
S POT EXPIIRIME?JTS, el e

;..\ . .J“ ; L ~.‘ f. ‘:‘ S = ._‘t:’_.’\,( . ""u”' . S

o " -

V

.. Te supple'nent the plot. and rield” trials, winter wheat and spr:.ng

ot wheat have’ been gro.'m at lloro for many Years:in large galvam.zed

: iron containers. ~ Watar was -supplied to the growing crop as needed

Sy’ surface applications. ‘Qne series of pots was fallowed and one

- cropped. *During the fallow year no water, except p!‘eClpltatlon, -

- was added to t.he soil. R A S
In figure 11 13 shcm'n the grain Jield of ninter vheat when grown
after fallow with (1) manure applied at the beginning of the ~ ..
fallow year at the'rate of 10 tons per acre (2) all straw returned ~

- to the soil and (3) straw returned and burned, - Yields are. showm
for five &—year per:.ods fro'n 1923 to 1942, inclus:.ve. ‘
For the rirst l.—year period, the lowest y:.eld vias obta..ned frm ’
" the soil to which manure had been' applied, ' In all subaequent b
periods the ma.nured soil vj.elded highest. o :
. For t.he first eight vears the crop grown in the soil to uhich

the straw was retumed equalled the yield of the crop grown in

L4
Y 0 . [ S

‘. - ' ' . : 4 -



‘manured soil, 'but’. for the thlrd, f;ourth and fifth l,—year periods the

. crop yield. from the so:.l with'. straw returned was ruch less than that

. from the manured soil. - After the. second 4-year period,- practically

.1déntical yields were.obtained from the. SOll w1th straw burned and

from the soil vr:Lth the straw returned. B . ’
v

- Tne trend 1n y1eld was upward from the 3011 to wh:.ch manure vias

_applied, and downward from the soﬂ. with straw burned or straw .,

- added. Similar results were obtained with’ sprlng wheat. (See Oregon

Expenment Statlon Technlcal Bulletln 1) ) i :

‘In order to get sone 1dea of the dlfference in produdt1v1ty betweer; '

-virgin soil and seil that. ‘had grovm ‘wheat alternatlng with fallow =

for a long period of years, a series of pots was filled with- surface

virgin soil and another séeries with surface. soil from an adjacent

field that had been cropped to vheat and fallow: for ‘at least 40 years.'

One series of pots.with the v1rg1n 5011 was alternately cropped to © .

‘wheat and fallow, or3- series.cropped every: ‘year. with straw returned, =

-and another series cropped every year with straw removed. - The series.

‘of ‘pots with soil from the cropped field was devoted to growlng wheat

‘alternatlng with' fallow. All r)ots recelved uater as needed, ’ ~

The avera 3e 1unter uheat ylelds from these pot trials i' or a S—year
A period are sharn graphically in figure ‘12, ~The superiority of the
virgin . 801l in"producing wvheat vhen ample water was, supplied. to the -
- growing crop was clearly demonstrated ‘The -virgin 5011, with con-—
tinuous cropplng, ‘was almost as’ product:.ve as: the cropped soil that
'was i‘allowed everv other year. o S ",: R

W ! ) ; §
: The Tr:.eld data in” flgures 11 and l? are- glven as grams per pot and -
not .as bushels per acre... The pots used for the trial with virgin ‘
and cropped soil (fig." 1?) Were smaller .than those used for the
crop-residue trial showm'in figure 11; hence the yield data from
‘the twa trials are not comparsbles If vields vere computed as
‘bushels. per acre on the basis of the suri'ace area of the so:Ll in
‘the pots., they would be’. sllghtly greater than. the yields glven as
grams in the crop residue: trial (figure 11) and considerably- greater
than those show*x as gra:ns :m the trlal W:Lth v1rg1n and cropped 5011
.(flgure l?) e e , .

.

.\
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a.i'ter fallow in 1arge pbts with manure added to. the soll o
, fnr every  crop,at the rate of ten tons per, acre; with

straw -returned to- the 50il, and with straw burned, for :
the 20-year period 1923 to 191.2, at Moro, Oregon -
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» 5-year average yield, grams per pot.
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1, Virgin so:Ll f}llo\*ed AT B e
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2. Cropped soil fallowed: Coe e
3.7 Virgin soil,. cropped every year - Straw’ renoved
be ergin’ soil, ‘eropped every year = Strav returned

'Fi ’ure 12 --F:Lve-;ear average yields of. winter wheat' grown in large
.. pots filled with (1) virgin soil fallowed: every other year,
-+ (2)'soil from an adjacent fiold that had been ‘eropped to
. '~ .wheat for more'than 40 years .and fallowed every other year,

(3) virgin soil cropped every year with straw removed and
(l.) virgin soil cropped every year vith straw returned. '

4
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-Yleld data from experlments a+ 4oro provide sOme 1nterest1ng in-'
‘formation -about'the trend in wheat yields for a 30-year perlod.4

‘fIn the’ tlme of - plowing experlnents Turkey w1nter wheat was ‘grown

‘in the _years 11913 to 1942, ezcept for the years 1933 and 1940 whén

° Baart spring vheat was grown., ' Tillage methods’ were ‘identical for

- the whole: ‘period,- Similar data are avallablé from the ‘rotation:

 ‘experiments where both winter and sprlng wheat have been” groxn
‘after fallow ‘and ‘after various ¢rops since 1913, In all cases,, -

the straw, except the binder stubble, was removed fron the land, -

*. The land had been cropped to wheat alternatlng'wlth fallow for
about’?5 years prior to the establlshment of tho statlon. B

.31, the seasonal prrvlpltatlon (ﬂarch to Julv 1nplu51ve) ‘the® .
;javerage ‘yield of Turkey wheat from 6 check plots - plowed for fallow
early in.the. sprlng and given clean cultlvatlon, and the bushels ofi
- wheat produced for each inch.of crop year pre01b1tatlon for each " -°
" of the years 1913 to 1942, 1ncluslve, The data also are averaped 1
,{bv lOgyear perlods. G T e T e e T
nThe oreclpltatlon data by crop years in table 42 show that there L
. Was an unusual drought period from 1929 to 1935, inclusive, During -
“these seven.yeats the precipitation was considerably below normal
Cin all years except one,.’ The prec1p1tat10n pattern. during. these

- seven; years. differs from that. of any similar beriod in’ the 30-.

. years, ,in that there were three consecutive years with below normal
\fpreclpltatlon, then one- year'w1th slightly above normal precipi-

- tation,’ followed by. another. three consecutive years'with below ~
._normal prec1p1tatlon. ‘Except- for this perlod there vere no two .
fyconsecutive years ‘with prec101tatlon very rach: below normal. When
““wheat is ‘grown after fallow) below normal precipitation for one
“year maJ not: _greatly affect- V1elds, but ‘when two or more consecu- -
ftlve years. occur with very'much below ‘normal pre01p1tatlon, ‘yields
<are likely to.be apprec1ab1y reduced, especially in areas where:
"the normal prec1p1tatlon is 12 1nches or less.. :

i R | -
S It w1ll Be noted fron table L2 that the wheat ylelds from 1999 to
- 1935 ranved from a low of 7.6 to a hlgh of 2245 bu. per acres

- Except’ for this- seven-year period; yields of .less than 20
_bushcls were obtalned in. only two other years, l936.and 1940.

The efflclency of the prec1p1tatlon in produc1ng wheat ‘also was
less in the drought vears,.as is shown in the column under "bushels
" of wheat for each inch of. precipitation," in table 42." The great-
. est eff1c1ency in the use of water irould be expected vhen 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

AY

~C [N
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at Moro v.hen there is’ enou.gh available Water in the so:Ll at allr

_times. dunrrg the growing season: to supply a ‘winter wheat crop

with the quantity needed for optmum yields." rought injury, -

“iin varVing degrees, generally occurs during the latter part of

the growing season, being nost severe in seasons when .there isa -

* moisture deficiency in the fourth; £ifth and sixth.feet of sofl

* in’ the early snring of the crop year,» Soil moisture deficiency

. in the'early spring is rarely made up by, extra rainfall in May-
" and June because the tota,l normal raini‘all for those two months
- is only 1.38 inches. S ':, g -“ : . L

H
[

Ba.sed on. average yields for each of three lo—year periods, the .
.- yleld trend was downward,; The precipitation trend also was down-
-~ ward; hence, the lower wheat yields obtained in the second and -

. third decades cannot. be- attributed entirel,y to -a change :m soil
productivity. N «_ AR RN :

_ There was a difference o.f e 0 bu., between the average yields ob-— S

~ tained:in the first and: third dec¢ades; with a difference of nearly "

-~ an inch of precipitation in’ faver of .the first decade, Based orx '

_,'the average efficiency of the precipitation in producing wheat, A

“" inch would account for 2,2 bu, With the same efficiency in pro—- v »
;ducing wheat as in the .ﬂrst decade, ‘the expected yield for the - = -

- .second decade, with an.average precipitation of 10.66 inches, would -

. be 25,1 bushels, ‘ The actual yield for the second decade was 22,9, -
Similarly,. the expected yield for the' latest decade, with 10.98 inches
‘precipitation, would be 25,9 bushels. The actual v1e1d for the - .
;latest decade vias 23.1 bushels. ot el s e '

-

Ba.sed on crop year precipitation data alone, it appears that there

"has been a-decline. in the productivity of the soil of -these plots. '~

In the two latest‘decades, the efficiercy of: .the precipitation was-

" less, but this mdy hate been betause there- were more drought’ years

in the later decades.” Averaging the' data. by 7-year periods be-
‘ ginning with 1915, the results would be as follows' o

e g 192?-, 1929- 1.936'-

~ Crop year orecipitationvl 12.1.81' 11.3L 007 LS5

Precipitation for Hay o : N
- and June V. A 1.1.5 L0018 1.59
Yield per acre, bu, "~ ' 30,00 " 29.00 14,10 25 5
Yield per inch of crop = . L
year precipitation - 'g 2.40‘ : 2.56 1.55 2.2

The above data show that the precipitation was not used as efficiently
in the last 7-year period as it vas in the two 7-ye,ar periods > 1915-
1921 and 19??-19?8. o i .

;A
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-~ To b more certa_n as to Whether there has been any 31g11flcant decllnt
L in the productiv1ty ‘of this 1and, an-analysis would need to be made |

- of factors other than ore01p1tatlon that influence wheat yields, such
~+as-winter and - growlng season temperatures and time of emergence of

* the winter wheat, So far as preclpltatlon is concerned, the latest
;‘Q—year period was more favorable than the second 7-year peclod, but
fthe average yleld was, 3 5 bushels per: acre less for the’ 1atest perlod.

- It 1s Fertaln that the s011 contalns less organic matter and nltrogen
~than it did 30 years ago. . But: ‘the present nitrogen level of the soil

at iloro appears to be high eaocugh so that, ‘under normal- condltlons,

~enough nitrates accumulate during a season ‘with: early~plowed, ‘well-
‘prepared fallow to provide ‘about as high'a yileld as" can,be ‘expected

< with a noisture supply of only 1l inches annually. lith sllghtly

#hlgher soil m01sture, a little higher nitrogen, level, w1th accocpany—;

" ing higher nitrification during the fallow. perlod, would be needed-
"to get optimum yields, A higher nitrogen level, too, might make it -
:posslble to adopt a rougher, cloddier type of fallow and the use: of
"straw for erosion control W1thout reductlon 1n Jlelds. ' o

:Ip must be kept ln mlnd that an annual pre01p1tatlon of ll 1nches o
‘does not imply that all of this water gets .into the soil, - Evapora—-
“tion and runoff take a heavy toll,  Long time soil moisture records

—

“-at Moro show that, on the average, the total water in the soil in the.
“early spr ng (April 1) of the crop. year after. a season ‘of. fallow is.
'only about 12.5 inches in.a six~foot section, --About 5.0 inches of-

this ‘amount is not available to the wheat plants, that being: the

'quantltj of water left in’ the soil irmediately after the wheaf is

}harvested. The accumulated vateér in the soil from the time the
crop was ‘taken off the land in July ‘to the early spring of. the next

'crop year . (?O months) vas only 7.5 1nches. "The ‘average preclpltatlon
‘for this 20-month period was 20,1 1nches. 1xiy—two and one-half .

fpercent of the precipitation, therefore, was lost through evapora- .

“tion and runoff. This: emphaolzes the importance of tillage methods -

“for thé drier arcas that will capturc and“retaln 1n the s01l more

“of thls lost prec1p1tatlon. e

\

~

At the Pendleton Branch Statlon thcre was a 51gn1ficant downward N

trend in the yield of winter wheat fron the non-fertilized plots’

‘of the crop re51due and fertilizer experiments in the 12-year perlod,
- 1931-1942, as was shown in tables 28 and 35 and flgure 9, The ‘
"nltrogen level. of the soil at the Pendleton Statlon is higher than

‘that’ of the soil at. Moro, The OrLClpltatlon, too, is enough higher

at. Pendleton to increase average wheat yields after fallow without

fertilizer. appllcatlons more than 50% over those at ioro. Substan-
tial increases in yield were obtained at Pendleton from an applica-

tion ‘of nitrogenous fertilizers to thée land. At Moro, fertiligzer
applications have not\lncreased wheat. ylelds after fallow because of

the llmlted m01sture supply. o

.
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. The efficiency;of.the precipitation in produ¢ing wheat, at Pendleton
.+Was higher-than at;lforo:becauseat Pendleton, with rore favorable. ' - - -
-; molsture conditions, drought:injury was sbsent or’at least.less.. . -.
" .freauents; *Averaging résults\for’ a-12-year period; the non-fertilized.
" plots’at Pendleton produced.2,57 bushels of wheat for each:inch.-of . =
. erop year-precipitation, and the'fertilized ‘plots:3.0 bu. per.inch,



Lo dos

Tublc-i 4? -L—-'Preclpltation and ‘V:Lelds of Turkey mnter wheat at Moro, o
Orenom for the years 1913 to 191,?, 1nclus:|.ve.

i~ .
s ) ) i (RPN

_’h': PrQClpl'Eatlon L Acre y].e]_d Qf Bu. ‘of\ v-lheat:_ fOr . j:‘»‘»a’ w
Year Annual Seasonal May & Turkey wheat ‘each inch of crop .
o June 'year preclpltatlon ‘

$ o

ey e T T e ; : -
~oadne e din, : J.n'. K ;;p - Bu. EER RIS R R DT

1141913 11,08 . 5,06 . '3, 66 : ?3 9 ST ,\,}-f_2.‘16]w

1914- 12453 - 3.67 - 1427 B .26, 7 f; UL 12413

1915 -13.31 :4W91: T 2,420 . 26, 8 ﬂ v.g S 12,010

L1916 16,620 7,07 - 3,35 ,t’ 372 RPN j ;2-».24;1;‘

1917, 8,62 ;,2.84f;f‘,o.85 S 2h48 ‘ﬁf“ 2,88 ¢

11918 12,437 1.75 LT 0,880 22,600 1182

S19197 10472 T 2,117 T 0,25 . 37,2 w:ﬁ'ff: ;.3.47'>

“,1920- 11,35 3.,28. .0.8L. : . 26, 8”i it 24360

1921 12,34 2,92 ,a~;1.4627;__'34.9;:*;‘f'.;1g< 2483

' 19225 10.32. 2.03 0.36 -~ " 20u4 o 7 TT.1.98 A

"AVe.L-11;92 L3056 0 1056 i 28,1 i e 9039 Ly
1923 12,84, 74439 L07 . 3047 v len 172439 s
29247 TaT2 0 009200 7 0432 0 72303 ey 3,027 0 L
1019250 12,16 3,56 - 2,34, | 25,5 . "a;?.lo'ﬂ4
11926+ 9.52°1.96 ¢ - 0,79 - -:)24.6. gw 2458

01927 '14.220752.60° . L.52 ' 37.9 - ify,ng 2,67 |

1928 - 12,62 13,21 0.6L.. 40, 6. ,z (3.22

i.19297" 8,07,%;1 88 " 0.92 7.6,;xM,;_ o 0694
1930 1 7,78 1,32 .0, A1 ;J 122 ;;:,j.:*‘;1:57 .
1931 194487 b5 _? 1,75 1343 ¢ v 0, 1ek00E
193? 12, 235134.60 7.08 13, 2 ,}az c 1,085

e1933 9558ji%3 230 1.86 225 L, P X T EACI
193475719495 12,12 31A0.17 118,80 ¢ ;::_;?,1.89,,,g; .
11935-0,9,4077 2,19 - 1,067 0 11,3 B 1 R
'+ 1936 11l000 3,16. " 1.91 . 19,5 ,»r}-'.;,,* 177 L
'1937~\11 05;;:6.35 286 2520 228
1938 12.51 5;4.97 JL20" 30.9 "ﬁ“‘,‘: C 24T
.‘19L1‘ 13.0L. - sB;Llfyf 1079 320 % o a8 T
1942 '»13 b 3,77 2.40 294 s 2418 0 T

Avel] 10,98 3.4k L 42 _-23;1-, o vad2
"30~yr.,. Lt R ’ e
Ave. 11.20.'3.30 Cdae a0 e .

s Annual preclpltat‘lon is for crop year ‘ending July 31. Seasonal Pre- .

cipitation is for f,he mont;hs of IIarch to. July, :x.nclus:Lve. » -
Baart. Spring wheat LT L

-Average yield of Turkey Uheat from 20 plots in the depth of plowmg ‘
“experimentsubstituted for the yield, of Baart spring wheat wh:.ch

. was_grown in the time. of plowing experiment in 1940. :

S

=

l\»‘lrof .
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. UNITED STATES DEPARTMENT (F AGRICULTURE
SOIL CONSERVATION SERVICE

Pullman, Washington, April 30, 1946

Tos - Soil Conservation Service Techniclans and County Agents
From: D.,E, Stephens
Subject: Rocent results from Pacific Northwest Experiment Stations

The following tables end graphs dring up to date some of the
data in the mimeographed publication, "Conservation Practices’
on Wheat Iands of the Pacific Northwest,” sent to you in 1Sik,
The tables and graphs are numbered to conform with the nunbers
of the tables and graphs in that pu‘bucation.

Several new tables are inclurled giving tentative results from
experiments that have been in progress for only a few years,

The heavy 801l losses from Pacific Northwest wheat lands during
the past winter suggest the need for added emphz2ais on erosion .
"control practices and the ddoption of rotations which include
\ grasses ‘and legumes., This thesls 13 supported by data in the
tables » especlally those from the Soll Conservation Experiment
tation at Eullmn, Washington. .

brief explanation of soms of the tables may dbe helpful to
tRoge - of ‘you who d0 not have coples of the publication referred
to'aboves INo more coples of this publication are available,

»

WASHTNGTON

Table 64  Note that the soll losses are given for the entire
rotatiod, For winter wheats-fallow, the soil loss during the
eroslon period late in December, 19£5; for the fallow plot
seeded to'winter wheat was 35 tons per acre, or -17.5 tons per
acre for the rotation, There was no s0il lost from eny plots
‘with undisturbed grain stubble on the land, The same also
vag true of 1a.n¢ 1n grass, al:t’alfa, or alfalfa~grass mixtures.

Teble 6A, The resulba given in this table are from a rotation
started in 1941 tJ.learn something about the effect of differ-
ent methods of utilizing, gyoetclover and vheat strav in a 5-
year rotation, Only one 8yéle of the rotation has been com-
pleted and as yet rno aigxﬁficaq., differences in yields have

been obtalned. It i3 of ihterest to mote that the 3-year aver-
ege yield of peas where the whoeat straw was returned vas : "
8lightly higher than the yleld where the wheat straw was burned.
Burning stubble in the' fall,” & too common ferm practice in the
Palouse area, apparently does: ot increase pen yi6lds p.dbut 1t
does contribute to erosion hgzards from both vind and vo.ter. e

S
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Table 6B shows the results obtzined for only two yeers from
different tillage and crop residue disposal methods in a wintcr
vheat - pea rotation. The average ylelds of wheat and peas
show no significant differences. Yield differences no doubt.
will show up later. For erosion control, suvsurface tilled

pea land was much superior to one-way disking or moldboard
ploving es a seed bed preparation for winter wheat,

Table 8 shows soll loeses, runoff, and yilelds from a series of
plots devoted to growing wheat after fallow, Note the effect

of strav placement "9? erosion in 19%2-43 and in December, 19%5.
Subsurface-tillage, with strav burned was more effective in con-
trolling erosion than turning under two tons ver acre of straw

with a moldboard plowv., And for moldboard plowing, the addition
of strav only 6lightly reduced erosion. Further results will

be needed before drawing conclusions from the yleld data.

. Table 12A shows the results from a group of rotations, with
plots randomized and triplicated, on the College Farm at Pull-
man, Here agaln too few years. are represented to justify
drawing conclusions. Th® outstanding result was the failure
to get satisfactory yields following "trashy fallow,™

' Table 13A ind!cates that farmers in the Big Bend area of Wash-
\ ington have quite a wide choice of initlal tillage methods for
growing wheat after fallow, That some kind of tillage 18 nec-
essary is shown fron the low yilelds obtalned from the "non-
t11led” plots. The averago ylelds obtalned from all other

methods vere fairly close- together,

The, graph on page 48A shows that there was a reversal in avers
age“vgheat Jields at Lind in the earlier ani later years from
the p}ots vith strav and no straw added., If this reversal in
yeild wvas not essociated with the increased precipitation in
the later years, it may be significant., Further results under
more normal moisture conditions will no doudbt clear up this
point., The soll at Lind has a very low nitrogen level, but
the addition-to the'soll of as much &s 3200 1bs, of straw per
acre, or about twice the quantity of straw produced at this
location in years of normal precipitation, 414 not depress
wheat ylelds (Table 13). -The nitrogen content of this soil
also was maintained during an 18-year period where 3200 lbs,
of straw were added. '

IDAHO
Subsurface tillage continued to give eatisfactory results at
Tetonia, Idaho (Table 15). The 6-year average yileld from
this method of initial tillage was just a little higher than
that obtained from either moldboard plowing or one-way disking.
Idaho Experiment Station bulletin No, 256 by Bugh C. MoKey and

W, A, Moss gives detailed {nformation about stubble mulch
farming in southern Idaho. : "



The possibilities of increasing production from Palouse hill-
top lands by the growing of legumes are indicated from the re~
sults obtalned by the Idaho Experiment Station at Moscow (Table
21), Spring wheat grown continuously for four years, preceded
by four years of alfalfa, averaged 30 bushels per acre in yleld,
or more than twice the average yield obtained from spring wheat
grown on land wvhere no legume had been previocusly grown.

CREGON

Six-year average yields from plot trials at Pendleton and at
Moro, Oregon (Table 22), show & yield reduction from subsurface
tillage at both locations, especially et Pendleton.: The rea-
gsors for the difference in results from subsurface tillage in
southern Ideho and in the Columbla River Basin of Oregon

areo not fully explained from either the soil moisture or

the nitrate data collected at both locations,

Tvo graphs (on pages T7B and T7C) show the influence on crop
yield of varying amounts of precipitation on fertilized eand
unfertilized land at the Pendleton, Oregon, Branch Experiment
. Btation when wheat was grown after fallow and when wheat and
peas vere grovn in a rotation. An increase in the average
Iprecipitation above 1% inches failed to increese average
‘yielde of wheat grown after fallow on land not fertilized.
In a winter vheat--pea rotation an increase in precipltation
"s lightly increased the yleld of wheat and markedly increased
the yield of peas,

Iri*table 38 yields of winter wheat are shown from five methods
of initial tillage for grovwing winter wheat after fallow at
the Pendleton, Oregon, Branch Experiment Station., Note the
.difference in average ylelds obtained in the even and odd-
nurbered years, Difference in weed infestation on the land
used is offered as a prodadble reason for the dlfi’erence ln
the results.

.
..

If you shouldiwish. to use any of the data in these tables in.
any type of publication, permission should first be obtained
from the Experiment Station™ _rurnishing the data,

I shall be glad to try to ansvér aiv questions you may vleh
to ask about any of the dat-ll ln the tables.

‘ 4]). E. Stephens,
: «Principal Agronomiat, Research

-
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" Table 5. Ylelds of winter wheat after fallov and after sweet clover
turned under in odd anl even-numbered yeers on the South Control plots of
the Soil Conservation Service Experiment Station at Pullman, Washington.

Wheat after Wheat after . Wheat after VWheat after
Yeor fallow sveetclover Year-  fallow . sweetclover

Plots.1,2%3% turned under -+ Plots 5 & 8¢ turned under

A 2o N

1933  41.8 38.9 (1.7) - 1934 27.3 : 41.5 (6.6) .
1935  47.8 41.9 (4,7) 1936 35.2° . 46.7 (9.0
1937 45,7 . 45.7 (1.5) 1938 - 35.% sk.6 (13.0)
1939 3.7 42,0 (5.9) 1940 ' 23.3 . 52.7 (13.9)
1941 45.8  58.2 (9.8) ©19k2 T 31,6 66.3 (23.6)
1943 - 32,0 45.4 (15.0) 194  17.8 - 36,7 (15.6)
1545 33.1 ko.3 10.7) S

‘“gerage k0.6 L6 "7, ,b ‘ @ 49.8

s e : " .

i‘ Figures in parenthesee lndicate green velght of aveetclover turned under,
> in tons per acre. .
\ . [_ In a rotation of sveetclover with peas - sveetclover turned under -
vingo.r vheat - 8pring vheat on Plots 9, 10, 11, and 12,
%
Pl *’R)tal sou losses from 1932 to 19“&, inclusive, nvemged 69 tons
geﬁxg.c;e, Lrom plote 5 and 8 and only 2.2 tons per acre from plots 1,

.
e -; .

"
N
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' Figure 1--Yields of winter wheat after sweetclover turned under in a
rotation of peas with eweetclover--sweetclover turned under--winter
wheat--spring wheat, and after fallow in a rotation of winter wheat--
fallow, for the years 1933 to 1945, inclusive, at the Soll Conser-
vation experiment station at Pullman, Washington
]
g 30 1
k & 5911 logs, whgat affer fallow
B 20 7/\ -
@ / \ Soil loss, wheat dfter dlover|turned undep
8 \ /
. 10 / ~
a A
%] ) T ”J
2 0 \\‘:‘—”.\-—« .o _ Z - \K’k //
T3 '3 '35 '35 137 138 tsg o g wa otk wy W5 16
(%}

Filgure 2--5011 losses, in tons per acre, from land sown to winter wheat
after fallow and sown to winter wheat after turning under sweetclover
for green manure in the years 1933 to 1946, inclusive, at the Soil
Conservation Experiment Station at Tullman, Washington. Data are

for years ending June 30, except for 1946, which include soll losses
wp to Jan, 1, 1946,
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: Table 6.. Average yields and soil losses from erop rotation plots at
,the Sotl Conservation Experime_nt Station at "ullmn, Washington, for the
yyear 1938 to. 1945 inolusive, o :

) '\u .

C e - _ B-year Av. ~Soll 1loss for rotation

No. A Rotation o - Yield, Bu,-. Total  During

: SR ' (19}8-1916) 1938-15%  Dec., 1945
Tons per A Tons per A,

1. Widfer vheat - fallow g 29.6 . w8 s
2. Springwhest - fallw . 2k0 " . 25,9 . . 159
3. Winter vheat - peaaz S o o - 9.3 10.9
: Winter wheat L 29 : .
. Pe“ ' v ! ‘ 25.1 ‘ .
b, Spring vheat ~ penss . , o " o = ' 10.0 . 1.8
Spring vheat - .. 224 .. ;
Peas . : ) - 21.5
5. Hlnter vhea.t - peas tor green manure - 31.5 11.2 5.8 .
L6. Spring vheat - peu for green renure - | 26.1. 5.5 . 0.0 .

?‘. 'Vinter wheat = Hubanm ¢clover for green , '
o mAnure - : LT 4.3 7.2

B, Spring vheat - Hubam clover for sret’m S
N mpure . - .. ‘ 23.2 3.2 00,0 .
9. 'Sweet clover and grass - gweet clover

and grass turned under - winter

vheat - peas- spring vheat. . ' 3.6 .
Wlnter vheat arter clover and '
"~ gross 41,k .
Pea- after vlnter vheat - 244
Sp;.lng vheat after peas . 28,4

10. Tour years alfalfa and grass - spring
vheat - winter wheat « pecs = :
spring vheat (19%1-1945)s
- Spring vheat after four years
alfalfa and grass 28,9 .
Winter vheat efter epring

7 wheat - 35.3

. Peas after sprlng vheat - 2T.9 .
Spring vheat after pees - 27.h
Au‘au’a and gross 2.7

*Years ending June 30..



Table 6A,

27A

Acre ylelds of winter wheat and peas 1n a S5-year rotation of

sweetclover - sweetclover - winter wheat - peas - winter wheat, at the SCS
Experiment Station at Pullman, Washington.

With With Clover Clover Wheat VWheat
Year Crop no Grass turned cut for straw  Straw
Crass under hay returned burned
bu. bu, bu. bu. bu. bu.
1943 Winter wheat after sweet-
. clover. k1.6 Li.k+ LO.4 42,6 40.7 2.3
1944 Winter wheat after sweet-
clover 56.1 53.8 55.6 54.3 54.8 55.2
1945 Winter wheat after sveet-
clover 33.3 33.9 33.5 33.7 33.2 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 Poas after winter wheat 2h.7 241 23.7 25.0 25.9 22.8
| Average 22.7 22.9 22.% 22.8 23.5 21.9
1945 Winter wheat after peas 39.8 Lho.2* 40,5 39.5 39.5 40.5

*No grees was seeded with the sweetclover in 19%1.
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Table 6B. Yields of winter wheat and peas in a winter wheat - pea
rotation, with various tillage and crop residue disposal methods at the
Soll Conservation Experiment Station at Pullmen, Washington, for the
years 1944 and 1945.

Winter wheat after peas:
All residue disposal methods on
moldboard plowed, one-way disked,

and subsurface tilled pea land.,) 1944 1945 Average
bu. bu. bu.
l. All residues utilized 45,9 35.0 0.5
2. Pea straw returned, wheat
strav burned 45.6 344 %0.0
3+ Wheat straw returned, peas
strav burned 46,0 35.5 40.8
L, Wheat and pea strew burned Li.1 35.0 39.1
-0-
a. Moldboard plowed 46.2 32.9 39.1
b. One-way dleked 45.8 35.4 0.8
c. Subsurface tilled® Lk,3 36.6 40.5
-o-
Peas after winter wheat:
(A1l plots fall plowed with
moldboard plow.)
1, “A]l residues utilized SN 18.1 16.3
2.°_Pea stravw returned, wheat
‘steew burned 15.0 15.9 15.5
‘3. Vheat straw returned, pea
strav burned 15.0 19.k 17.2
4, Wheat and béa strav bugned 1.4 17.5 16.0

N

BN -l . » .
¥During an eros{pn pertod late in December, 1945, there was practically
no soil lost from the.subsurface tilled plots. Moderate soil loss occurred

on .the one-wéy disked plots, and heavy soll loss from the moldbosrd
ploved plots. by oy

‘ s
> .~
P



30

Effect of type tillage and amount of straw returned to the soil
on erosion losses and on crop ylelds of winter wheat grown after fal
low on the stubble utilization plots, Soil Conservation Experiment
Station, Pullman, Washington.

Subsurface Tillage Moldboard Plow

1l ton 2 tons . 1l ton 2 tons

Year Burned strawv straw Burned straw straw
§o011 losses -- fons per acre

1942-43 6.02 .74 1.50 11.64 9.15 8.41
1944 <45 0.0l 0.01 0.00 3,03 0.00 0.00
1945-L6# 27.99 8.70 1.0 : h1.26 39.09 37.90
Averege 8.51 2.6  0.58 1.6 12.06 11.58

Runoff -- inches

1942-43 1.891  1.296 1.358 2.505 2,171 2,012
1943 -4k 0.00k 0,002 0.008 0.011 0,004 0.002
1944 =45 0.022  0.043 0.00 0.159  0.007 0.000
1945-46%  1.U04  0.529 0.253 1.874 1.713 1.7k
Averege 0.853  0.468 0.405 1.137  0.974 0.9%2

~ Winter wheat yield -- bushels per acre
1943 33.1 33.9 317 35.4 33.9  29.2

1944 43,3 k2.0 36.7 45.8 k2.9 k2.0
1945 2.0 29.8 29.4 32,5  32.7  35.1
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--Yi1eld Data from Crop Rotation Experiments on the
College Farm at Pullman, Washington, 1541-1945.

5-Yr.av. yleld
1941-1945

1. ALFALFA & GRASS LI YRS,--WINTER
WHEAT--SPRING WHEAT: '
Alfalfa and grass, av. for 3 cutting yrs. tons 3.1
Winter wheat, bushels 33.6
Spring wheat, bushels 24,2

2. SWEETCLOVER & GRASS--CLOVER & GRASS TURNED
UNDER~--W, WHEAT--SP, WEEAT~-~FALLOW--W, WHEAT:
Sweetclover and grass, tons
Winter wheat after sweetclovcr, bu. 4
Spring wheat after w. wheat, bu, 2
Winter wheat after fallow 4

3« PEAS & SWEETCLOVER-~CLOVER TURNED UNDER~-
W. WHEAT--PEAS-SPFRING WHEAT:
Peas with sweetclover, du.- 2
Sweetclover, tons
W, Wheat after clover, bu, L
Peas after v, wheat, bu, 3
Sp. wheat after peas, bu. 3

4, SWEETCLOVER & GRASS--CLOVER & GRASS TURNED UNDER--
WINTER WHEAT--SPRING WHEAT:
Sweetclover and grass, tons. LY
Winter wheat, bu. L0.9
Spring wheat, bu. 22.9

5. WINTER WHEAT--FALLOW

(binder stubble turned under) 44.8
6. WINTER WHEAT--TRASHY FALLOW : 28,8%+
7. WINTER WHEAT--FALLOW - 43,5

(stubble burned)

8. WINTER WHEAT--PEAS
Winter wheat, bu. 38.8
Peas, bu, 27.9

9. WINTER WHEAT--PEAS FOR GREEN MANURE
Winter vheat, bu, k6.9

*Alr-dry welght of sweetclover turned under for green mnure
**Low yleld belleved 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
vinter wvheat* in an organic matter maintenance experiment at Lind,
Washington.

Acre Yield, Bushels
Residué Applled 1925~ 23 Yr.Av.
1940 1941 1942 1943 194k 1945 1923-45

Check (None) 4.9 27.6 k0.0 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 lbs. straw 14.8 30.5 40.9 26.1 28.9 15.0 17.7
800 1lbs. straw 4,5 27.4 39.1 22,5 26.4 15.5 17.0
No etraw and 50 lbs. Am. 4.4 27.6 40.0 24,3 26.6 4.2 17.0
Suifate

Check (None) 15.2 24.0 39.1 21.2 26.% 1.5 17.3
800 1bs. straw end 50 lbs.

Anm, Sulfate 15.% 27.8 41.3 28,6 30.2 13.8 18,2
1600 1lbs. straw and 100

1bs. Am. Sulfate 15.2 28.5 39.1 27.9 244 13.1 17.7
No straw and 100 lbs.

Am, Sulfate 4.8 26.3 k0.0 28.2 22.8 1.1 17.2
Manure, 3.5 Tons 15.2 25.8 4¥2.7 30.6 31.3 1:0.1 18.0
Check (None) 4.6 22,2 37.7 28.8 26.0 12.9 17.0
Average of all checks 14,9 24,6 38.9 25.2 26.4 1%k.2 17.3

Crop Year Precipitation, in.

8.68 18.00 12.29 11.65 8.60 10.05 9.43

el e

*Turkey winter wheat grown in 1923, 192k, 1926, 1927, 1928, 1931, 1934, and
1935 and Baart spring wheat in all other years,

#*Straw applied does not include binder stubdble.

e
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Table 13A--Average acre yields in bushels of Baart spring wheat
grovn after fallow with various initial tillage methods, with and
vithout applications of straw, at the Adams Branch Experiment Station

at Lind, Weshington, for the seven-year period 1939-19%5.

Time of init{al tillage and implement used, . ;iz‘;g"l‘“: eﬁgi ;::
1. . Early epring, one-way disk (check) 20,9
2, Early fall, oﬁe-v_ay disk + streve - 22,4
3¢ Sudbsurface tinage after harvest, early epring '
one-~vay disk + straw*" ' 23,3
b, late fall (wet), one-way dfsk ' 21.0
"5, late fall (vét), one-vay disk + strawv#. 212
6. . Early spring, one-way disk + atrav? 22.0
T. Early epring, one-vay disk (check') 22,1

8. Early spring, one-way disk and moldboard plow

~ alternating + straw® 21,0
9.. Early epring, molboard plow | 22.5
10, . Farly epring, moldboard plow + s&av* : ‘ 21.7
11.. late spring, one-wey disk | : v o 19.1
12, . late epring, one-way disk + strav® ' 19.9
135. Eerly epring, one-way disk (check) 20,9
1%,. Early spriné,' one-vay disk + straw® : 20.7
15.. Early spring, duckfoot cultivator + strew® 19.9
16, . Fall chieel, alternate fallow years, spring

doudble disk + straw# _ ' 20,3

17.. Non-tilled/1 + strew ' . 16,0
18,. Non-tilled /1 16.1
19.. Early spring, one-vay disk (cﬁeck) | 19.5

#1200 1bs. of straw per acre applied after harvest to binder stubdble;
all other plots, binder stubble only. .

Qweéds on non-tilled plots taken off with & hoe; other plots rod- .
veeded during the fallow Beason often as necessary to control weeds,
All plots were harrowed vith spring tooth harrow before seceding,



Fer acre

Yield of'sﬁring-wheut in bushels

Freocipitation, inches

Yields of Baart spring wheat, by 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, Washington,

inclusive,
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Dﬁﬁted Line, 3200 1Ys. strhw
er adqre, | .
Lower cdnt, line, priecipi- g
tation for crop years. f,///
'V
SN J74
‘:\""‘_——Tttf:::.~“N\ ,9/
P '\}t>\\\ ;7/,
- \A\ ) y?
= ‘\.\_‘——:: /
’//-
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for the years 1323 to 1945,

Crop year
preceipita-
tion, in.

10,92
6.62
8.32
6.65

12.65

10.83
577
L.80
6.91
9.78
8439
9.79
7.L8
8.09
8.93

11,89
5432

13,01

18,00

12,29

11.65
8.60

10,05
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. Table 15. Six-year ( 191&6-19!&5) average ylelds in bushels of
‘winter and spring vheat® grown after fallow with various inftial tillage
methods, and with all straw utiuzed and all strav burned at Tetionia,
Idaho,

‘Moldboard plow:
Strav utilized 32,4

Strav burned . 3.5 - 335

One-vey disk:

Strav utilized 33,1

Straw burned , 3%.6 33.4

Sudbsurface tillage:
Strav utilized ' 35.1

Strav durned 36.1 35.6
Strav utilized, all tillage methods 33.6°

Strav burned, all tillage methods 4,7

*Turkey vinter vheat ln 19#0-19’%»2, inc., and Idaed epring wheat in
1943-1945, tne. -

In 1945, eleven etubble-mlch £1e1d trials , of from 20 to 50
acres each 1n sire, vere conducted at widely separated locations in
southeastern Idaho, - In all trials, except one where the ylelds vere
equal, the yield was greater from studble mulch tillage. The average
yield from the stubble mulch fallov wvas 33.6 bushel per acre, ani from
adjoining check fields of ordinary black fauow the average yield vas
28.35 bushel per acre.
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" Table 19--Acre ylelds of winter wheat grown after fallov ploved
with a moldboard plow and one-vay disk with straw utilized and straw
burned at Moscow, Idaho, for the T-year period, 1939-45.

Moldboard " Onewey  Moldboard |

Year - plowing disking . plowing
strav utilized - straw utilized strav burned
- - bue ’ o ' o . bRe . ., .. _bu,
19%9 5.0 38 525
1540 590 o 61.8
1941 Cows . m3 41.0
1542 6.0 5 . 603
w65 . TL3 63.3
1944 | 51.5 46,0 50,0
1545 w2 k.8 46.5_
Average 517 A 57?2 ’ | 54.1

Average straw ylelds, exclusive of binder Etubbieé '

Moldboard plowing, strav utilized ‘ | .3.38 tona per acre

Moldboard plowing, strav burned = - ‘ 354 "
One-way disking, straw utilized 3.5 " " "

Winter wheet;eiery year (8-ysar average yields, 1938-1945):

Strav ﬁilllzed, moldboard plow : 24.0 bu. per acre
Stravw utilized, one-way-disk .. o 21,2 " "
Straw burned, moldboard plow . LR 2Tk * " *

?. ,"»'

Average straw yields, exclueive of binder etubble. y

Strav utilized, moldboard plow T 1.01 tons per acre
Straw utilized, one-way disk =~ ~.90 .
Strev burned, moldboard plov . .. .08 * = *
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Ta'ble 20--Average yleld.s from aeveral rotatlons on Fleld 7 at.
- the Moecow, Idaho, Experiment Station.

Rotation ~ Acre zleld, bu.

1. Winter vheat - peas:

Vinter vheat o | k9.5 a/
 Peas o 19.62/
2. Winter vheat -'rauo‘v o ., ‘57.'7 s/

5. Peas with sveotclover .= sveet clover
under - winter vheat <« winter vheat:

Peas vith ‘eveet;io?e;" o 2i.5 b/
Sweetclover t;z;'neti under |

T/Aatrarted 2968/
wmter vheat after clover t.u. - Sk, af
Winter vheat’atter vlnter vheat : B 38.6 ¢f

6. Peas for’ green mnure - vinter vheaf. -
© . winter wheat: C
Winter vheat‘ after peas t.u, = . 5258/

~ Winter vheat after winter vheat o »5’&.'1‘9_/1 _
7-'yéar average yleld,

8-year average yleld.

R e

6-ye§r ‘average yleld.
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Table 21-Crop yields from 1922 to 1945, inclusive, on a south slope
(clay outcrop area), with yleld comparisons of spring wheat grown every
year with and without being preceded by alfalfa, alfalfa end grass, and
grass alone, at Moscow, Idaho,

1%2 1943 198k . 19k5  Av,

Plot No.
1, 5, 9 Continuous spring wheat, bu., 14.0 19.4 9.5 1.1 14.3
2 Alfalfa, tons 3.2 3.6 2.1 1.8 2.7

3 Alfalfa, brome and crested
wheat, tonB. ' 2.8 307 3.3 1'8 2.9

L4 Crested wheatgrass, lbs. seed 35.0 4.0 0.0 00.0 .-

- 6 Spring wheat after I years of
alfalfa, bu, 31.5 51.3 19.8 17.8 30,1

7 Spring wheat after U years of
alfalfa and grass, bu. 32,7 5.5 21,0 15.8 28.8

8 Spring wheat after 4 years of
crested wheatgrass, 18.7 22,2 15.2 19.% 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 gress, and plot 8 in crested
vheatgrass, 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 ylelds » .ln bushela » of winter wheat from moldboard
plowed, one-way disked, and subsurface tilled fallow at Pendleton and
~ at Moro, Oregon, for ths years 191&0 to 19’05, inclusive. (Belanger's

plot triala). . o ‘

- Pendletcn .

MOLDBOARD - = - . ONE-VAY " SUBSURFACE
. PLOWED . : DISKED nu.m »
e , ﬁiiﬁ.“(: 8 in. ' 5 in. '8 in. . 5 in. 8 1n.
90 30,1 kLG 25,9 28.3 27.9 26.1
1941 3.1 38,7 371 38.6 - 35.7 36.9
1943 b7.9 . W10 397 - k25 3h.2 35.6
;,191&5 19.2 213 - 22,5 . 2hsS o ed X 20,3
: Averase o3k 362 329 W2 3Ll 303
‘ Average ot V , : o | |
' .53.0&81“0. R . S . L ‘ .,
. X . . .:1,5‘ o L ,’ . .. .,
M‘Morvor :
T . . ONEWAY . SUBSURFACE
©° .. PLMED ', - DISKED | _ TILLED
w0 e . w2 9.9
1942 | 38.6 3T k0.1
1944 32.6 - 30.3 22.7
1945 b eh2. . - 21.5 - 20.8

.Ayerage . 303 . L - 29;_2 : o 2T.7
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Table 28. Average acre ylelds, in bushels, by 5-year periods, of fall
sown wheat after fallow plowed with a moldboard plow with various fertilizer
applications and straw disposal methode at the Pendleton Branch Experirent
Station near Pendleton, Oregon, for the years 1931 to 1945, inclusive.

1lst 5-Yr. 2nd 5-Yr. 3rd 5-Yr.
TREATMENT Period Period Period 15 Yr.
1931-35  1936-40 1941-45 Average

10 T. per acre manure added

to total straw 46.8 50.1 50.1 49.0
1 T, pea strav added to total

straw 46.3 42,5 49.8 . 46.2
Fall disked, all straw plowed under

+ nitrate fertilizers 45.0 2.3 44,9 Lk,1
Spring disked, all straw plowed

under + nitrate fertilizer* 44,1 41,6 45.3 43.7
Straw burned in spring k4.5 39.7 43.6 42,6
Straw burned in fall 43.1 37.5 #1.1 40.6
All straw plowed under, not

disked 43.0 36.1 40.6 39.9
All straw plowed under, spring

disked 1.4 36.2 39.5 39.0
All straw plowed under, fall

disked 41.0 34,1 39.2 38.1

Average 43,9 40.0 43.8 42.6

Average crop year precipitation, -
inches . : 13.9 1.4 17.6 15.3

*#150 lbs. per acre of ammonium sulfate or calcium nitrate.
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. Table 29, Fifteen-year average ylelds and gains or losses in total

" nitrogen in the surface foot of soil of plots in the crop residue experi-

~ ments and several rotations at the Pendleton, Oregon, Branch Experiment
Station. ' . '

Cain (+) or-
1oss (=) ni-

15-year ay, trogen 1bs.

per acre sur-
v'acre yield face foot
1931-1941/1
“Crop Resldue Experiments |
‘(Wheat after fallow B
. L ) . . BUa .
’ Strav plowed under (8 plots) - 39.0 «105 (16)**
- Strav burned (& plots) - LL.6 -140 (8)
Strav plus 150 lbs, per acre commercial -
fertilizer* plowed under (4 plots) 43.9 - 70 (8)
Strav plus one ton peav strav plowed
*under (2 plots) R 46.2 +35 (&)
Strav plus 10 tona.mb.nure ploved . ' )
under (2 plots) : 49.0 +175 (&)
"Rotation Experiments
Vinter vheat after fallow 12,2 -105 (%)
- Spring vheat after fallow h h2,7 +35 (%)
" Vinter vheat after manured fallov 50.9 75 (8)
Vinter wheat after fallow with top e
dressing of menure in spring , 49.9 +245 (&)
Winter wheat after peas 28.9 +1%0 (2) )
: . e A
' Peas after winter vheat *o20.9 +1k0 (2)
Spring wheat after peas 31.1° +210 ! (2)
. . Peas after spring wheat 20.9° +2ib A2)
[N «

[l Based on 3.5 million 1lbs. as velght of an acre foot of soil.
* Ammonium sulfate or calcium nitrate,
#* Number of one-tenth acre plots,
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_ Table 29A--Ave.rage yield.'compai'isons- from groving vheat after
fallov and Trom geveral rotations with peas at t.he Pendleton, Ore~
gon, Branch Experiment Statlon. ’ S ,

[ i : ‘
H . ! S

, : < T-Yr. avs yleld
! ROI‘@J]_ZQN’. ‘ 1939-1045 bu. -

175. WINI’ERUHEAT PEASTURNEDUNDER
VINTER WHEAT .mx.ml: Do

Vinter vheat after fallov SRR 48.0
Winter vheat after pess turned under , - 44,8 .

Q

- 176, SFRING WHEAT - mmm:mmm .
. SPRING WBEAT FAI.LCM: b
Sprlng vheat after rellaw v ‘ ’_};.., o b3
| Spring wheat atter peas’ turned ‘under ' 13,9
AR ¢ ' )
177. wm'rER wnm'r ms AR
Winter. vheat after peae; R S | R 30. 3 :
Peas arter vinter vheat L 25.7_ .

178, snmrc WEEAT = PEAS
. . Spring wheat after peas - L . - 31-.1'

Peas after' epring wheal:. b e 25T
18, SPRING VEEAT - BALLOY | apy
261 wtmmwmr FALLOY ST ko6

19, smmc VEEAT - !‘ALLW rms:

Sprlng wheat arter peas o e o 28,5% '
Peas after fallw R : 39.0%

193. SPRING WEEAT - PEAS FALLW - '

Sprlns vheat after fanow ' C C b5,6%
. Peas after epring vheat - 21,0%

4

#3-Year Average yiel@, 1943-1945
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Yields of winter wheat after manured fallow (10 tons per acre) snd after.fallow with no fertilizer,
bty é6-year moving averages; also precipitation and bushels of wheat produced for each inch of .

rreceipitation, by 6-year moving averages, at the Pendleton, Oregon, Branch Experiment Station for
the years 1931 to 1945, inclusive S . : -

60 ; —
55 <]
o . . ,
b Winter] wheat = manjired fallow/|. “”f’
% 50 =
b , ,
% : S
':,. . N
};hS Yiinter pheat a falllow
2 .
Lo - e T—— 3
© P i _— k
%15 - ’ rmLpitaf QL‘/

1931-36 | 1932-37 1933-38 1934-39  1935-L0 19%6-L1  1937-L2 1938-43  1939-LL  19L0-L5

_Yield in Bushels Fer Acre Per Inch of Precelpitation B .

jt__‘___—___——- Winter wheay = manured {allow— . — ]
3 3.  Wintar ' :
Q2.9 ’ — =] —=

with fertility requirements satisfied (manured plots), the ratio of wheat yleld to precipitation was about
3¢5, 140y, the wheat yield was 3.5 times the average crop year precipitation, Because the increase in pre=-
cipitation falled to increase average ylelds on the land not fertilized, the ratio of yleld 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.



Yield, bushels per acre

-

Yieldi of winter wheat and peas, by beyear moving averages, in crop rotation experiments, end oro-

year precipitation by 6~
for the years 1931 to 1945, inclusive,

ar moving aver

ages, at the Pendleton, Oregon, Branch Experiment Station

60 _ ' ‘
-—-—""""*\
56 ——
52 — : : =
wlnter wheat | manured -fa;thgv_:’._ //
he /— — —
I.&h _,_/\\x - oW /-\
Lo ) [
a — Winter wae‘at'; after pea.s - /\ Q ‘
2¢ Peas!after wintef wheat |7 e e
,,,/’ ' . Pl'ec
/ - T e m—
1931-36 1932-37 1933-38 193L4-39 1935-L0 1936-41 1937-L2 1938-L3 1939-L4

2LL

_17
16
15

1
13

19L0-L5
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Table 36. Average ylelds of winter wheat from land ploved on vario
dates with a moldboard plov at two depths, with all straw ploved under
and all strav burned, at the Pendleton, Oregon, Branch E'zperiment Sta-
tion, ror the 8-year period, 1958-19&5.

" Strawv Burned - Straw Ploved

. Time of Plawing S ' . - __under - T
- for Fallowv ‘Deep Shallow. = Deep Shallow - Average
o e 9 4n, Sin, - 94n. 5 in.,

L o ch bu. bu. . _bu. ‘ bu. bu.
Fall (0ct.i15) - ML7 - kL3 . 388 . 38.2 %0.0
-Early spring S N - |

(March 15) 43,2 kL3 - 39.2 36.9 ko.2
Medlum early apring - ~ AP '

{apr11 15) - b9 37T - 39.6  33.6 38.0
late eprin.g R | R o “*

S (mey 1) . 382 0 381 339 . 333 33.9

Ave'rage' . ~- hl.d . 39.6 R 37.9 ©35.6 ‘

. ==0-~ e 4
_ ‘ rDee'p‘ . : ~ Shallow Average
Strew burned . - kO . 39.6 - k0,3
Strav ploved under : ﬂ_.g}'-\ o 33.6 . 36.8

‘Difference ' . 3.1 k.0 “ 3
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. Table 38. Winter wheat yields, 1n bushels per acre, from five

"methods of initial tillage for fallow at the Pendleton, Oregon,

Branch Experiment Station for five even-numbered and five odd-numbered
years. The superiority of moldboard plowing in the odd-numbered years
probably was due to heavier weed infestation on the land used in those
years with better weed control from moldboard plowing.

1942

léhh Average

193 1938 1940

Early apring moldboard. plowed 32,0 40.6 30.0

One-way dieked, fall and epring 38.% 0.8 27.0

memmuma_i' 34.6. 42,5 33.6
Fall chiaeled, spring dou‘ble

dteked - 30,5 39.8 264

| _211 ..EEE&..JZ_.

Early spring moldboard plowed k0.6 29.0 32.3_

One-vey disked, fall and epring 32.5 24.8 31.9

vFall moldboard plcwed o 35.1 234 34,0

Fau chiseled, spring doubl.ed . i
. d1sked L2949 23.T 32.5

| Fall and spring doudble aiakea 31.8 23.8 33.9

10-Year Average Yield.a' o
Farly spring moldboard pl.awed " 56,5_‘ _
One-vay dlsked, fall and spring ?'52 8")\‘.
-_Fan ;oldboard plowed - 3645
Fall chiseled, sptlns doudbled dlelced52 8
Fall and sprlng double disked 31.9

7.1

44,0

51.9
¥2.9
1943

50.5
. [ ]

37.0

%0.0

36.3

34,5

34,7
34.5
40.1

'37;8

1945
27.7

16.9 -

29.5

15.1

17.0 -

36.9.
36.9
40.5 .

3545
36.0
28.6
324

27.5
28,2
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Table 39, 'Annual and average ylelds of winter wheat in bushels
per acre from tvwo types of summer fallov vith all strav utilized at -
-.Moro, Oregon for the years 1938 to 1945 incluaive. Yields are averages.
- from 4 one-tenth acre plots each year. ' ; . :

.x A

L ; Stuﬁbié ) :
"Year ™ - . . Mulch Black .
' Fallow Fallow

R X Cer6~
1939 ""}5'3'92,-' .'2-8°9'
RUTI s 150
w1 . o 338

gk 297 J_y;."":l.? -
‘ ;‘19’;?; \3‘,70 o 55.%:/

gk s 28.7
“Average ' 2k et

*Spring wheat in 1543,

.



