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The Pidouse l'Pgion, wlll'l'P most of the resu! t5 of this StH tion nrc 
applicable, has n st('(·pl.y rolling, dunelike topography, The hills 
hn.ve south nnd sou thw('st slopes which are longer und not liS steep 
as the north llnd northellst slopes. Silt lonm soils nrc dominnllt in 
the area, the most importnnli of which is the Palouse series. The 
n,verage nununl precipitation nt Pullman is 20.54 inches of which a 
hU'ge part. occurs during the period from ~ovcmbel' to NInrch. 
Rnillfnll intensities HIC l'clntively low in compnrison with other sec­
tions of the country. 

The most serious erosion has occurred on the hilltops, where the 
soils nrc shallow, nnd on HI(' UpPl'1' pmts of south slopes, Olimatic 
factors most clos('ly lelated. to tIl(' erosion problcm nre: (1) Prolonged 
winter ruins fallillg on wet or sutumted soil, (2) melting snow with or 

1 Submitted for publicution Mil)" 1943. 
'Former mcmllt'rs of the station stulfwho cont"ibutcd tu the planning and de\'elopmcntof the research 

program arc W ••\. Hockiv. 1'. e. ~Ic(;re\\', C. E. J)canlorlf, und S. J .•\Icch. L. :'>1. Xaf.igcrand O. A. 
Leonard, who hu\'~' tWl'Jl un th(1 station sta1f ('ontinuously since the work WfiS inauguratud, have c(mtributed 
mueh to t.h~ aCCllme) of the "'urk. 
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EROSION CONTROL AT PALOUSE EXPERIMENT STATION 3 

without rain on frozen soil, and (3) intense summer rains which occur 
infrequently and are confined to small areas. 

The amount, of soil moishn'p present at the timc of the storm is of 
bTl'cater importal1cl' than tht' amount 01' intl'l1sity of the precipitation. 
Rains of relatively low inteJlsity fall ing OIl satllrn tr'd soil caus(' lwa\'y 
erosion losses while storms of InTger flmOl.:nt,s flJl(1 grPfltl'r illl-C'nsitif's 
falling on dry soil rcsult in no nlno!L OtIH'l' fflctors being const-nllt, 
the intensity of the minfnll hns n gl'l'nt('l' l'fi'f'd Own Ow total fl1nount.. 

TIll' type' of plnnt COVf'r C'fTC'cts thl' nmollllt of rllnofl' nne! soil loss, 
'1'11l' most dTC'ctiv(' (,OV(~l' testNI wns nn ('stablish('(/ stnnd of p('renninl 
g-l'flSS(,S which rl'sulteclin an avel'ag-e annllnl loss of 0.08 ton of soil 
pf'r ncn' n,nd 0.00 percent runoff. Thc common farming practief' 
which l'('sultl'cl in big-hc'st soil nnd water losscs was thc sCflding of 
wint(']' whc'n.t on Sllmnwr fallow land. 'rhis prn.ctic(' caused an annual 
soil loss of 4.()2 t.ons pel' ncrl' find 5.52 P('l'Cl'lIt l'tll1oil'. A bare, un­
ti)]('<1 condition I'('sullied in thl' loss of 22.08 tons of soil and 21.1:1 
I)(>]'('('nl l'IlT\ofT. '\,in1.('1' whc'nt st.ubble standing over winter provid(' 
un ('ITt'ctivp ('I'osioll-coni 1'0] e(lVPl'. 

'.I'll(' eroppin~ syslem e!l'Siglll'd for ('I'osion eont.rol should fUl'Jlish 
Ow mnxillluIll plnnt. co\'('r during eHch prosion S(~nROn nnd providl' 
sllflieirnt soil nitro~!'n for thf' mnintf'nnncr of a sntisfl1Ct:oJ'Y soil­
fl'rtilily Ip\'('1 lind df'v('lopnH'nt of n fI1\,ol'ablp soil strllcture. A 
4-ycar rotation ('on:--:ist.ing of 2 :v('nrs of sw('('tcioYfw and 2 years of 
\\'h('at, l'('SltltNI in :l signifieant df'crpnse in (,I'osioll as compared to 
tl)(' eonv!'ntionnl wink.. wh('at-sullllner fallow Systl'lll. The ef-r('e­
tiVPIIf'SS of t.he sWI.'f'ldovel' fot,ation Iweaml' pr'o(rr('ssively gl'C'atPl' 
11£1,(,1' sf'vf'rnl <,-yelps of the rotation hne! hl'C'11 eompl('ted. The dfee­
tiV(,IH'SS for PI'osion ('ontrol of four 2-ypar rotations was found to bp 
in tIl(' following order: (1) Hubam clovl'r-winter wlwat, (2) peas and 
spring wbent flS n gJ'('cn mn.J11I1·('-winf,('r whpat (3) PNIS for seed-wint('r 
wh('nt, nne! (4) summf'r fnllow-wintf'l' Wh('fI,t. A C1'opping system is 
mor(' ('fT('cti\'(' 1'01' ('rosi011 control if spring wlH'at cnn Iw substitut('d 
for wintc']' whl'ai; t'slweinlly is thiR trllc' in tIl(> n,rea wher(' crops nl'(' 
grown nnnllnily. 

'I'11(' erodihiijj,y of the soil is nfTected by tIl(' amount of Roil organic 
ml1t1:(,1: pn'sent. ~~('sults show thnt land which hns h('en ('ultivatNI 
for only n short pt'riod or has be('n tr('ntNI with bal'l1ynrd manur!' 
hns 10w('1' soil nnd water losses than the sn.JllC' soil typf' with less 
orgunie mntiel'. 

~[enslll'emC'l1ts show thn t nt, the (,fld of thc growing season the soil­
moistlll'(' content. for the upper (j feet of summer-fallow('d land was 
20.9 perc('nt fl.!" compnl'ed to 14.6 percent for wintl'l' wbeat, 13.0 
p('re('nt for hllneilgrnss, and 10.0 percent 1'01' alfalfa land, A }'('Ia­
tively smnll amounl of I'll i n is requir('d to saturn,1,(' til(> sumnll'r-fallowl'd 
Roil, a ('ondition \\'hinh eonll'ibllt('s to gr('at('J' I'I1110fl' and el'Osion. 
At thl' stnrt 01' thl' gI'o'King spnson, tIw soil moistUl'(' is highest on 
north slopes nnd low0st on the hilliops. On tCl,Tacl'd south slopes 
the moistll"P ':Ol1tl'Ilt was highest under the tel1'ace chanllcl and lo\vest 
unclcl' the l'idge and the down-slope side of the l'idge. 

Tillagl' practices should be carefully considered in fOl'mulatulg an 
crosion-control program. The utilization of crop resid ues to lell.V1' 
un adequH.tl' amount OIl the surface for veget.al cov('r and nlso tIll' 
see\ll'ing of n l'ough,oose condit.ion of tl](, surface soil arC' effpdiyp 
praeticcs for redueing runoff. 1:[odificd moldboard plows nnd diffcr­

http:veget.al
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('nL types of subsurfacc tillage jmplcmcnts nre being developed for 
this type of work, 

Termeing stlldies wpr(' madp to detel'minp the' adaptability of this 
1)I'aeti('p in the' Palouse' J'l·gion and to mpnSllr(' the pfTpel of slIch terrace' 
('ha,rnetel'isties ns length, vertical spacing, channel grnd(', nnd Innd 
slope, 

St.udies on the spacing of telTaces indieate' thnt a wider verticnl 
interval can })(' used than .in parts of tIl(' United Stllt(·S wh('re rninrall 
intensities are greater, A. tel'm('e grnde of 6 inch('s filii pC'I' 100 feet 
was found to bp most 3atisfactoiT wl](,1'e tIll' land slopp WHS nbout Ii) 
pt'rcen~, A stf'l'PPI' grade I'('sulted ill soil 1110\'pnwnt Hlong till' channei, 
lind wIth a flaLt,el' gl'flde, snow obstl'uetpd til(' r.hnnnpi llnci cHusNI y 
fl'equent OVl'l'topping, SOllwwhn.t St('(~Pf'I' gl'fldps 11.1'(' 1'(,('0I11Ill(,IHled 
1'01' steep slnp<'s than fol' g<'ntiP slopes, nnd 1'01' lonp: tp 1'1'11 ('<'s, th(' va,ri­
:lbl(' gl'ndl' is l'prOl11l1lpndNI. 

1'P1'1'n.C(·S prov!·d mOI'(' sntisfnetol'Y on slop(·s Iwlo\\' Iii 1H'1.'('pnt thn.n .. 
on stceper slopps, On tlw flaU('1' slopps a brond-hast' (('1'1'11('(' cnn b(' 
('onstl'lI('t('(1 whieh nllows far'm Illllehilwl'Y to (,I'OS!' mOI'(, (,Ilsily, Also, 
tIl(' plow flllTOW (,lUI 1)(' tllmed up tIl(' slop(' wh('n tksil'pd Iwd tillnp:/' 
t'quipllwnt olwI'n.t!'d so as to hplp mnintnin t1IP tCI'l':1('(', 

Erosion ml'nSlll'PIllPllt.S eon<illd('d on wni('/'shNI Ill'('ns show thai fht, 
I'IllP lind amollnt of I'llnoff is nfff'(,tt'd h.'- wnt<'l'sh('d ('hnl'uetpl'islies, 
climatic rnetnl'S, Hllrl fHI'llling pmetiC'('s, '['IH' higlJ(·st soil nnd watN 
loss('!' W(,I'(, oi>fnilJPd when th('land wu.s seeded to \'I'int('/' whC'n.t follow­
ing Sllmmf'l' fnllow, 

INTROOUCTTOl\' 

This publieHtion is on(' of H st'rit's of .I'PPOI'i.S cI('Hignpd to ('ow/, thl' 
iirst d('('ad(' of ('xj)(,l'inH'n tnl work I1t (,H('h of thp 10 ol'ip:illill soil PI'o::;ioli 
(·xperiment. stations {'stnblish('(1 with funds nppl'Op/'inlpd by til(' 
Congress and ('i\'lTied in th(· 11 ppI'oprintiollf; for tlH' Un i ll'd Sta\p;: 
Dcpal'tnwllt of Agricll1tu/'P, 

Plans WPI'P dt'velopNI for tht· pstllblishmen t of expt' l'i Ilwn tal wo/'k 
on lands /'PPI'('st'ntativp of lal'ge problem al'('lls of ('l'odinp: Innd ill 
\'adous puds of thp country (1, 2, 3, 4, 5),:! 1'lw locations of these 
"tations 11.1'(' shown OIl the map of tiJ(' United StaLPs (p, 2), 

1'h(' l'esC'l1r('h pl'Ogrnms of thp stH tions \\'I're d('siglwd to in VC'S tigatt' 
the causes of erosion l1,nd to det(~l'mine tIlt' most f'fl'ediv(' Hnd pl'llcticnl 
methods of cheeking nnd ('on trolling soil and wat(·/' losses from the 
n.grieultul'lll lnnds of thp ill'ens, 1'his ineluded ('XPPl'illlPlItS with 
vllriolls t.'TpC'S of vegetative' cover, soil trcn.tnwllts, cultul'II! and ('rop­
ping systems to detcl'lllinc th(·ir eomplll'll.tivC' cf)'ectivt'll<'SS in prevC'llt­
ing erosion, sLlldiC's of the p('rfol'mnnc(' of teITa('('!' lind chp('.k dams 
of diffel'pnt designs in l'('moving 1'1ll1ofi' without injlll'Y to soil lind (,I'OPS, 
att('mpts to reclaim and l'evegetate (,l'oded land, lind the kpcping of 
Ilwteorologicnl l'('col'ds, Thp findings of these experiment.s lind the 
pl'l1eticnl meastn'ps evolved to effect soil conservation have' he('ol111' 
vit,n.lly impol'tnnl I1S means of maintaining nnd ineJ't·u.sinp: production 
since participation of this COlUlGr.v in "Yodel Wnr II. 

Tn April 1935 til(' Soil Conservu.tion Aet Wu.s pussed by whieh the 
~ationu.1 Gov(,I'nllwnt wus definitely eommitted to thp poliey 01' soil 
and Witter ('ons(,l'vntiol1 und provision was mudc for the estu.hlishnwnt 

1 italic numbers in pHrcn!.hc"cs refer to ),ltcratuIl' Cited, p, bY, 
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of the Soil Conservntion Service in the Department of Agriculture. 
The stations, at this time, became. an integral part of the research 
activities of the Servicc. 

The resea:rch program of the Soil and ",ater Conservation EJI.']leri­
ment Station near Pullman, "Tash., was established to obtain infor­
mation on the problem of soil conservation in the Palouse wheat­
i!rowing region of the Pacific Northwest. The general objectives of 
this work are: (J) Thc determination of the factors affecting the rate 
and amolmt of soil erosion and runoff' and (2) the development of 
practical measm:es for minimizing or controlling these losses, thereby 
protecting the fertilit,y of soils for increased crop production. 

The station was established in 1930 and is located 3 miles north­
west of Pullman, Wash., within the wheat-producing area of eastern 
Washington. The research work in soil conservation is conducted in 
cooperation with the St.ate agricultural experiment station. 

This publication describes the investigational work of the station 
and summarizes the results obtained during the period from .fuly 1, 
1931, to June 30, 1942. Although records were taken during the first 
erosion season of 1931-32, no records are included prior to .July 1, 
1932, from experiments whieh required the establishment of a definite 
cropping system. Some studies have been terminated or new ones 
initiated from veal' to 1'('111' as indicated in the discussion of t.hf' 
results. . . 

THE PROBLEM AREA 

The problem area to which the results of the station are lIlost 
directly applicable is known as the Palouse Wheat Belt. This area. 
consists of the wheat,-producing section of eastern Washington and 
adjacent parts of Idaho and Oregon. It occupies a belt extending 
north and south between the foothills of the Rockies and Blue 'Moun­
tains OJ] the east and the Columbia River Plains of central vVashing­
ton and north-central Oregon on the west (fig. 1). 

Soils.-'l'he soils of the area have marked variations associated with 
the prevailing climatic factors, especially precipitation. Each sue-­
cessivc westerly belt of soils, ba,ving been developed under less rain­
fall, consists of soils lighter in color and with less definitely developed 
profiles than the soils to the east. They range from 'c,he light brown 
grassland typ('s in thl' west to thr vcry dal:k brown in the east. From 
west to east, tlw prill('ipl11 soil seri~'s a,l'(, thr Ritzville, ,\ aHa Wan 11 , 

I1nd Palouse. 
The light brow11 Rit7.ville soils, chiefly si) t 101lJBs, 1'I1l1ge in depth 

from a few in('hes OIl steep slopes of tIl(' major dmillageways to 40 
feet on some of the hilltops. Linle carbonate is usually present in 
distinct layers below a depth of about 30 inches. TIl(' area over 
wh.ich this soil prevaHs is a gently rolling plain. The dark-brown 
Walla Walla soils differ from the Ritzville principally in their greater 
depth to bedl'Ock, higher content of humus, darker color, and greater 
depth to the carbonate layer. The Palouse soils are dark brown to 
black, high in content of silt and organic matter, and of a granular 
structure. They have a fairly thick silt loam surface horizon and a 
heavier clay to silty clay loam subsoil. The range in depth is from 
10 to 100 feet over bedrock. Erosion has e.xposed the yellowish 
subsoil OIl many of the hilltops and ridges. 

Tn detail, the Palouse varies from undulating to rolling with slopes 
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LEGEND 

e lOlL GONllflVATION I_PlI'MIIIT 
ITATION 

lCIGURB I.-Location of Palouse Wheat Belt problem area. 

generally less than 15 pereent in the western sl'ctiOIl to It typically 
dunelike hilly surfu,ce £u,rther east. These duuf.,'-shu,ped hills, in geneml, 
hu,ve south and southwest slopes (windward) Mutt are longer and not so 
steep as the north u,nd northeu,st slopes (leeward). A considerable 
part of the cultivated land in the eastern pnrt of the Palouse bas slopes 
rnnging from 10 to 40 pel·cent. Some of the lund has more than a 
50-percent slope. A chnrncteristic feature of this topogrnphy is thp 
steep amphitheaterlike north and northeast slopes. N U,lTOW valleys 
of u,lluvial lu,nd ffiu,ke up a well-defined dmillu,ge system. Many of 
the hills range from 100 to 200 feet above the bottoms of the vu,lleys. 
Figure 2 is u,n oblique tterial view showing the topographic features 
of the Palouse region. . 

In the foothill se~tion along the northwestern part of the Blue 
Mounta1ns, the chu,racteristic topographic feu,tures are the long, flat­
topped ridges with uniform slopes sepu,rated by occasional deep cnn­
yons. The diffnrtmce in elevation between the hilltops and valleys 
is sometimes 300 to 500 feet, and some slopes are u, mile or more in 
length.

Ulimate.-The climate of the Palouse region varies from semiarid 
at the west(!rn edge to sublnunid near the foothills on the east. From 
west to east the annuu] precipitu,tion varies from about 12 to 35 
inches. Thc entire area, however, ha,s humid winters and dry sum·· 
mel's. Figure 3 shows the tweru,ge precipitation and mcu,J) tempera­
tures by months as recorded by the Weather Bureau station at Pull­

.man, Wash. Slightly over liO percent of the annual precipitation of 
20.54 inches occurs during the 5.,.month period from November to 
March, and only 5 percent during the 2 months of July and August. 
Since the bulk of the precipit.ation occurs during a period of low tem­
peratures, the effect of the moisture is intensified by very low rates 
of evapomtjQn. The surfac~ soil has a, high moisture content almost 
continuously from late fl111 to eu,rly spring. 
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FIGI"HE 2"-.\C'rial \"iPII" of tlIP 1'1tI0l1"(' n'gioll wilh Pullmall, \\"n;,h .. ill the 
forp,l{[,()lIl1d. 

Pn'cipiintiol1 r('('01"(ls for sen'rnl locntiolls ill till' pro\)ll'J1l area nrc 
sho\\"n g1'flplticl)lly in figun' 4 ns ;)-:\,<,l1r mo\'ing nnrng<'s. From these 
plottcd dntn tlll'l"C nn' indications that the pl'ecipitntion W,lS nt the 
high point of a eyclt' nbolll UlOO, and thel"enftt'r til(' tn'nd \\",lS lower. 
TI1('1"e hns bt'('n fI. mnrkl'd \'nrintion in pn'cipitnt.ion sincl' till' station 
\\'US ('stulJlislH'd in H}:~O. TIt(' high point rl'tlched in 1933 wns [oil owed 
by a rapid dl'dim' to u minimum ill til(' :~-Yl'ar lwriod ellding in 1936. 

Tlw tOlal :nurly pn'('i pi tn lion nt Pulllll:l Il on the C'111l'IHll1r-y(:ar basis 
hns yaripd fronl 14.12 inchps in 19:35 io 30.K7 inC'lll's in 1927..A study 
o[ tltl' n'cords nl PullmHlI shows tlml It raill of IJPtWC'C'1l l.01 and 1.50 
inclt(·s ill n 24-Itour ppriod occurs about once a yenr nntl n 24-hour 
ra in of I)('i ,,'Pl'n 1.51 n lid 2.00 illcll('s n bou t on('e in 7 Years. ~ 0 record 
hns 1)('('11 JOllnd of n l"nin gt"l'iller tl1:tn 2 inch('s in I da)', although it 
is likely that by considC'1"illg parts of 2 <lnys, n single· 24-ltour ru.in in 
excess of this nmoun1: may 1111\,(' ocC'ulT('d. 

T!l(' rninfnJl ini('nsili(:s in tIll' PnJous(' r<'gion nre compnrntively 
low. Tbp maximum I-hou!" rninfidl to 1)(' ('xIwclt't! Ol1el\ in .5 years 
is 0.50 inch, and onc(' in 50 ypars is 0.75 (8). Localized mins of It 
tltun<l(·rsbow(·r typl' g"l'(·atly C'xct'('dillg" thps(' inlc~nsiti('s huye occlllTed, 
but so JUl" ns kno\\'n tllPY \\'('1'(' not Illl·tlSlll"('<! b.\" n recording gnge. It 
is t'stimutcd tlwt 1:ht' most S{'\'('1"(' of this typP of loeal storm results in 
it total precipilation of as much ns 3 inches in n Iwriot! of not long!'l' 
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FIGl'RE 3.-:\11"811 Illonthly precipitation and temperatlll'p a~ I'('('orclecl by til!' 
\Yealhcl' Bllreall at Pullman, \Ya~h. 

tlHtn J to 2 hours. 'I'll(' fl<'('qUPIlt'y of thps(' siOl'II1S would 1)(1 diflicult 
to ('StiUlIltp, 11S SOIlW Ill'l'ns hnn' hnd only Olle streb Hlorm sinc(' Sl'ltll'­
ment 50 to GO YPIITS itgO, n,lld uthc'r ill'l'i1S hnv(' not hnd n. sillg]!' StOTIIl 
of thn.t kind during this pl·Tiod. 

About onC'-sixth of tIl(' Hllllunl pl't'cipitatioll fulls fiS snow. TIl<' 
amount of SIIOW nceumulntion vnl'it's widdy 1'01' difl't'TC'nt purts of tIl<' 
rC'gion depending on elpvntion I1nd ot\\(']' fUeto!'s. IndiYidunl snows 
or til(' nceumulntion of severnl snows mny b(· nw\tNI l'npidly by warlll 
ehinook winds lind by l'nin. The soil mlly 1)(' fl'OZl'n to n depth of 
n.bout 1 foot, but. in gellernl, till' dl'pth is kss nnd the periods of fn·pz­
ing went.her ar!' of relatiYt'ly short clurntion. Ruin or melt.ing snow 
or both oeeulTing when the soil is fI'OZCIl, eontributl' t.o IlCcpl(·l'I1 trd 
runoff unci 811<'('( PI·osion. 

141---1--_1-__1-__1-__1-__1 
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FIG um,; 4.-Precipitatioll a!; difl'erCIl t local ion;; ill the problem an'u for Ow 
period l893~194J. 
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• 


EHOSION AND RL';\on' HISTOIIY 

Accekrnt('d ('rosion hils ()('('U1T!'d ill the PnlolHw rrgioll sin('p tilt, 
Innd wus plowrd from itf' ol'iginlll ('OY(,I' of huneilgl'nss, ~,rost of til(' 
land has been ('ultiYj),tPd fiO to 00 :-'(,I1I'S, During this p<'l'io<i, I1bout 
:.!O perc('ni of till' eulLiyn,tl'd an'a Iws lost nil 01' mOf't of til(' topsoil 
through cl'l)sion whilt' HIl ndditiOllul 3fi 1)('1'('<'l1t hns b('<'11 sm'iousl:-' 
diUmtgcd with about huH of Lhl' topsoil lost. '('h(']'(' is ROIllP willd 
l'l'osion ill HI(' (!l'iN WI'SI('I'1I l'dgl' of I'll(' IIrl'n, but water erosiOIl is 
domimmt in til(' mo]'(' humid IO(~ll-liti('s, SIl(,('t ('rosion is Illost common 
oyer 11 hu'ge purl of tlw nn'u, In thl' foothill sf'etion l1ellr the BIu!' 
~[ountuins, considcl'llbk tinmng(' by g'uli:-'illg hus resulted on th!' 
longer slopes, 

Erosion is lIlHloubt(~dIy mort' serious ilt p1'('sl'nt thull during till' 
Iwriod imllwdintdy foiJowillg thr brenking of till' sod; neverthelf'ss, 
the problem hns I)('('n l'ccognizl'Cl 1'01' 1\ numlH'1' of years, Dutu pub­
lished in 1922 by Sil'Yl'rs and Holtz (Tl show(>(1 thot afb'r 39 yell!'s of 
flll'ming certllin of the soil!' hud lost 34,5 P('l'('{,llt of their orgllnie 
matter and 22,1 Pt'],(,Pl1 t of' their nitrogell, TIl(' il utho]'s pointed out 
that erosion 011 st<'pp slopes wus S(>\'('I'e and thnt tilt' whent-summel' 
fallow system of' ngl'l('ultlll'e did not mnk!' fOJ' pt'l'mallPncy, Sincp 
the nppenl'UI1C(' of this pllbliention, til(' ndditionnl dl'pletion of soil 
Ol'gnnic lllll.ttl'r Hnd topsoil hns gn'ntly ill('l'l'ns!'d tIl(' I']'osion pl'Ohl(,Ill, 

8<'Yl'rnl e1imnti(' alld fiLl'Illing foeiors an' dos!·I:-- 1'l'ln1l'd to til(' (,l'osiOIl 
problem on til(' (')riti"111('(1 I1111<ls of t.lH' Pnlousl', ()Y(,I' much of thl' 
I1ren tht· sUllmH'1'-fnllow R:-'stl'l1l of prodlleil1g gl'Hin is il commOll prlll'­
t i('('. TIll' lalld is plowed in till' sprillg, kl'pt [n'(' of w('eds during' till' 
HU11l11l(,l', worked down to n sl'Nllwd of f-ill!' tilth in til(' fall, Ilnd pll1ntl'(l 
to wl1('nt. 'rhis H,VStl'lll 1'I'sults in n Il1rgl' t'alT.Y-O\'l'l' of soil mois­
t un' into til<' willtl'l' St'nS!)Il. Although th(, rninfnll intl'llsiti('s 11,1'(' 

1'(,lntiyply low ns ('ompllrf'd to thosp of othl'r parts of tllt' Fni1l'd 
Stull'S (8), tlw ('olH'pntrntioll of til(' pl'l'('ipitntion during tilt' pl1rt of 
t ht' Y('HI' wlwll tl'mp('l'ntlln'l" /md ('Y.l P01':1 t iOIl an' low mny 1'l'sult ill 
('x(,I'ssiYl' H(,(,lll11l1lntiol1 of 1l10istlll'P in tilt' soil profill', 'rhl'illfiltl'lltioll 
of watc'!' lIl1dl'1' sueh ('onditiol1s is gn'utly rl'dlJ('('(1, 'I'be 1M}.; of sllfli­
eil'nt yt'gt'llli ('OY('I' 011 1l11(('h of t1ll"lnnd ;llll'ing tht' rHiny ,Wuson is ulso 
UII important fnetor ('ontriiJuting to thl' prosioll pl'ohlf'l11, 'nil' most 
Sl'\'('rl' erosion dnmnp' OC(\UrR ns :1 rl'Slrit of (I) mins of long duration 
althollgh of n'latin'I:-' low int('llsitil'R falling Oil \\'pt 01' siltlll'ntl'd soil, 
(:2) melting snow with 01' wit houl ruin 011 frozl'n ~()il, (:~) I'unofl' Ho\\' 
Uer()~R 10w('1' slopes nne! hottolll-lund 1'Pl'ulting frolll thl' rnpid melting 
or IHl'gp finowdrifts 10('111('(1 on SiPl'p north slopt's, und H 1 high-illh'nsity 
Hllll1lll(,1' rniill' whieh oceur infrl'quently !lnd flr(' ('onfinl'cI to HII1I1I1 
Hrl'lIR (U), 

THE STATIOi\ 

'I'll(' ('xp(,l'iwpnt station I'llI'm of 202 lH'I't't-: is loenh'd 3 lIlill's north­
w('st of Puilml1ll in 'YhitlllHn Coullty, \Ynl"h .. in OIll' of til(' mo]'(' 
humid l'Hstp1'l1 s('('fions of till' Pnloul'l,'I'Pgion, Th(, ('onditions nl till' 
stntion nn' typicnl of til(' slilTollllding 1I1'(,1I insofnr nR fn('tol'R of dilllH,Lt'. 
topography. soils, lllld f'1'osion lin' eon('('l'npd, '('h(' lnnd hns heen till' 
Pl'O]w]'t.y of the Stall' Colll'gl' of ,rushingtoll 8inl'p t,hl' P8tH hlislllll('nt 
of tlll' stn.tion in 1gaO, Bdorl' thnt dn,t(' it Wtls Pl.'iYlltdy ownl'd lWei 
croPlwd almost ('xel usi\'dy under the. whent-slImme.r fllllow syst('m 
for 11 IH'1'iod of 40 to fiO years. 
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Flt;{ It I. ,;, ,\,'l'itLi \'it'\\' ur t hI' :-;()ii nll<l \ratel' ('()II~l'I'I'utiuli Expel'illH)1I1 :-;Ult JUI), 

I'tI 1I1IJ:l1I , \rH~h .. I u;{a, 

:'i'fJflflf((liI'!I. Tilt' l'II,\,:ttioli of (It" ~I:I(i()1I nlll~l'~ fl'Oll1 2,.J71 to 
~,(j,i(j rpl't nhll\'l' ~(':1 1(,\'I'i. 'l'hpJ'(' :tt'!' fOlll' hills (Ill titt' I'nl'IlJ ",ht'J'I' 
lll<' slop(· is :IS gl'elll :IS ,,() (l('n'('nl Oll t II(' Sll'('[lt'~t part. rI'ltpSl' st('PI) 
~Iop('s hi! \'1' :l I('v\\,:tnl (llol'till'nsll'rI,\') I'XpmHII'(' and gi\"p Tisl' to nn 
:Impltilhull!('rlik(' lopogTllphy II"lli('h [wt'Jllits llll' fOl'ma!ion of lal'gl' 
Sllo\ldl'ifts jll~t i>l'lol\' III(' (,l't'st or till' Ilil!. 'l'IH'st' slopt's m'(' t,~'pi('nl 
of a larg" a)'(':1 nl'oulIt! I II!' slnlion but 111'(> SII01'«>l' Ilild s(('('I)(I1' thnn tllf' 
slop!';; fOllllt! llIi (h(, \ll'sll'l'l] t'dgt' or tlH' I'nlolls(' :lllti ill till' s(,(,tiolls 
ndj;I('I'llt 10 IIlI' fo()thills of till' Bltl(' ;"lOIl/ltnills, All nerlal yi('\\' of 
1.,1 \(1 rami is show/l ill figlll't' ;i,

,"'oi"-· ,],JII' soils or> (ltp "XIWl'in}('II! slnlioll fa/Ill cOllsist of tlH' 
Palouse sill lonlll, i'nlolls(' sill,\" ('Iny IO:lm, Bhnllo\l pllns(', nllcl ('hamllt'1' 
silt lunD), '1']lt l soil 'ypl' i" :lJl iJJlpoJ'lllnl f;l('lol' ill (lI'PHioll h'('illlS(' tl}(1 

p!tn.n\<'(!'l"isll<-s or I':l('h (\'1)(' IWI\, nfl'I'('1 tlll' 1':1(1' "I' inliltl':l(iOIl, POI'P 
HIW('I', \I':tII'I"-holdillg l':II;:1l'I!Y, :illd I"l'SiHt:IJI('P 10 \rushing-. Fig-ul'l' G 
sllo,,"s tJll' l()(,;t!ioll, I'XPOS"I'l'. alld I'xll'll( 0/ titl' dif1'('I'l'Il( ;;oil 1,\'l)('s 
log-ptliPI' willi lopugl'npiti(' !('al un's nnt! til(' f'l'osioll (,lllssifiC'nlioll. 

'l'ht' Pnlolls(' sill loam i~ litp most ('Xll'lIsi\'(' (Yilt', ('oYl'l'illg ili IWl'('('IlL 
of 1I1(, l':lI'I11. Tit" SIII"I':I('(' In\'('1' ('ollsis(s of n (0 2(; illelll'S or dnl'\;:­
bl'O\\'1l (0 hl:H'k [I'inhl,' sill IO:lIil]lil,dl ill OI'g':tlli(' Illnl (PI', ('1\d('1' 110 1'111 n I 
('oll<liliolls, titl' soil S(I'lI('1 1I1'!, is g'I'nlllllnl' and pPl'lllits:l rnpid nbHOI'pliOIl 
or l11oiS(lIl'l', Titis In \'1'1' is IIlld(ll'inill to l\ clt-pdl of 2·1 to .J,I ill('II('s hy 
dUl'k-browll Hilt IO:lm ;'ollH'whnt filH'!' ill I.l'X(III'I', slightly 11101'(, ('()JHpn('l, 
nllt! lightl'I' ill ('0101', A gl'ayiHlt, lig-lll sill 10:1111 to Hnlld~' In,\'t'I' \'nryillg 
from n \'(,1'\' tltill In\'l'l' to OIH' s(,\'(,l'nl i11(,]\('S liti('k is "sunil\, p\I('olln!PI'l'd 
nt tilt' 10\~'('1' Plll'tI!l1l of tit(' SlIl'l':1('1' In,\'PI', I t is ill lflis !n,nl' lllnl 
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('(\Ilsid(~I'n.blc In.teJ.'ltl 1ll0Y('llwnt of wn tel' tukes plnee, producing seep 
::;pots finci soil slips, 

Thc third distinct ]nycr is n. dnl'k-bl'own silty cluy to cluy, vcry 
tough nnd impcl'vious, Thc sll'llctUl'C is eoluml1iu'like nnd thl' 
cll'n \'nge' plnlH's nl'(' stn ined wi til dark, ol'gnn ie C'olloiciltl matcrial. 
Tlds InYl'1' \'Hl'i('s fl'Olll 4. t.o 14 inelt('s in thicklH'ss, flnd is llndedain bv 
n ~T('ll()~\'ish-brown 11('11 \'~' ('lay Inypl' tlll1.i is llsllnlly fonny feet thieh: 
nnd ('xll'n(\s lo thC' 1I1l(iPrl,Yillg hnsnlt. 

Thl' UPI)('I' In,v<'I's of Ut(' profiit' of this tYPl' vnl'Y 011 ciiffC'I'C'llt slop('s 
nnd cxpnSlll'l'S, '1'11{, sUl'fne(' layer is thickc'r on the' mol'l' gpnth' 
slope's, Th is II\,YPI' renchps ils grcatest thickness Oil Ilolth slopes at 
poinls ('oYPI'pd hy snowdl'ifts dUl'illg thl' wint('l', This gn'n.lC'l' dC'ptli 
1I11(kl' tIl(' drift is Ifu'gply n l'pslll1 of till' building lip of thc' soil which 
hns b('ell filtpl'pd out of t11{' I'IInofJ' wnter by till' snow, nnd the washing 
Ilwny of tlip soil bl'low tIll' dl'ifts, 

Till' Pnlousl' silt~· eln.y lonm, shallow pllnse, is t'OllfilWd 1'01' the most 
IHtl't to hilltops, I'idW's, and IIppel' pol'tions of slop('s, It u('eupies 1 () 
IWI'('('n t of the nl'Pfi of til(' flU'Ill Itlld 1.'C'PI'C'SC'1l ts tIll' most sC'\'el'C'ly 
l'ro(lC'ci ('olldilion, This soil is senttpred througllOut the al'PH llS smull 
il'l.'pglrinr' pntehes, o('cupying tIll' highC'r clevntions. It consists of It 

frw inchps (If ypllowish-bl'ow[\ silty ('lny, which is unC\C'rinin by a vpllow­
ish-bl'own itn'd ill somp pltH'('S n' slightly reddisll-bl'own lr;:~n.Y~' ('In~" 
,(,liP ol'gnni(' mntt('I' ('ontC'nt is \'(~I'y low, UlldC'I' til(' exll'Pllle C'l'osion 
eonditic,ns. tlH' silty slIl'fnel' InyC'!' hns hef'n ('omplet('l~' 1'C'mo\~ed nnd 
during (,lIltiYnJioll tJl(' I'('mllnll! of tl\(' he~n\'y pl'isimati(' dny is mixed 
in with till' IIPI)!,I' ('wineilps of tJH' hNl\'y einy suh-strntum, 

Alludnl soil in smnll HI'ellS nlollg tht' IIn.Ltl'I' dl'l1inngC' elwlllH'ls is 
('Inssl'/l ns Ohnml)('1' silt lonm, It is fOlllld on R PNl't'l1t of tll(' statioll 
I'llI'm, TIH' slld'n('l' Inyel' ('ollsists of 11) lo lR ineill's oj' ('oll1pnet hla('k 
"ilt loam Iligh ill oq:~nlli(' muitc'l', This soil is g('fl('rnll~' \'PI'Y wt't dUl'ing 
tll!' winlc'l' nnd spring months \\'ith UI(' gl'oul1d-\\'ILtl'I' tuhl(' nt 01' lwnr 
th(' SUl'fll('(', III poorly drnilll'd pInel'S it is n dnl'k-gl'U,y, hC'n.Y,Y !lilt 
lonm, Tllis is 1IlHIl'rlnin by n. wnxy. (\rnb, \,(:I'~T eompnet dn,Y, SOI11('­
tinH's mott\('d \\itll gl'ny, 

RelnJiy(' pro<iudi\'ity of difl'erl'nt pnds or n field is elosl'ly I'plnted 
to tilC' soil t,YJH', 'I'lw ]>nlolls(' silt lonm is the most pl'Odlldiy(' of til!' 
t)71)('s fOllnd 011 tilP I'llI'm nnd 1'('I)!'('S('uts thp I11nin hod." of' soi!!; slIilnhh' 
1'01' till' growing of elllti\'ntpd (TOPS, 'l'lll' PalousC' silty ('In,." 10lllll is 
I'plnt iyPiy lin pl'Oci II ctiv(' , l'spC'C'inll)' on titc' Sl'\'('I'ply 1'1'0(\('(1 hilltops, 
wl1('I'(' til<' ~Tiplds of g'ruill, pens, 01' otlll'r nnnuni cuitiynted crops nl'(' 
gl'[)ernl1y so low Clint tht' Inlld is I'nl'l1wd nt u. loss, Fol' this I'Pllson ns 
\\'1'11 it" for ('rosioll ('ontrol, this type' of lnnd is \H'st ndllPted lo tIw 
growillg of IWI'('l\l1in] planls, slleh ns gl'nss('s nuel nlfnlfn, '1'J1(' (TOP 
viplds fl'om lilll('li of t.h!' ('hnmlwl' silt lonm M'(' low IWenlls(' of tit" 
j)oOl'ly dminpd ('olldition of til(' soil. 

An l'l'osion SlllT('Y oj' til!' stnliOIl I'llI'm sllows thnt slight she'('( 
<'['osion hns O('(',UI'I'P(\ 011 24 Pf'I'('C'nt of the' Innd, mO(\l'I'flt<' sh('d C'l'osion 
on 43 Il<'I'Cl'llt. modC'nl tpl,Y SPYPI'P sheet C'I'osion on 17 pPI'('('n t, and 
sen'I'(' sit!'!'! I'l'osion Oil 1() IW['('(,llt, A ht I'g<' PI'OPOl'tiOIl of tit(' SI'Y('I'(' 
('rosion hns O('('III'I'('(i (lll nn'ns cinssl'd flS Pnlolls(' silty dBY IOHm soil. 
The ChnllllH'I' sil t loam IIlld thp moJ'(' g<'nt.iy sloping i~nlolisl' sil t IO:lm 
soils Lave been dnnulgNI only slightly by (,l'Oison, 
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EROSION CONTROL AT PALOUSE EXPERalENT STATION 13 

PURPOSE AND PLAN OF EXPERIMENTS 


The primary objectivcs of the experiments at thf' station are to 
determine the varia bh's affecting tll(' I'n tr and amount. of soil erosion 
and l'unofi' , to stludy til(' fuuclanH'ntal pl'ocesses relating to losses of 
soil a.nd water, and to dcvelop pl'a cti cal meflsures for retarding or 
controlling these losses. Specifically, the problem consists of the 
determination of thf' f'frpct of such factors as soil characteristics, 
vegetal covp}' , hmd lise, topography, and climate on thp rate and 
a1110unt of soil e1'osion nnd tIll' dpvelopment and testing of such r.<ln­
trol merlsures as cropping and dllage practices, terracing, I1nd gully 
fl.nd channel protection. The projects under study fl.re: 

1. The efrect of different. plnnt covers on soil fLnd wn.ter 10Rses. 
2. The )"(lln tion of crop rotntiom to soil I1nd water losses. 
3. Studi('s of soil erodibility as nfrectpd by soil orgnnic mn,t,ter and 

depth of slll'fnce soil. 
4. The deyc1opmf'nt of met.hods of mnllnging ullcu1t.iv!lied plant 

coyprs. 
5. 'I'll(' deyelopmmt of ti1lnge prncticPR to consel've soil und watnr 
6. RUllof}, and erosio11 from terraced nnd uuten:nced agricllHural 

watersheds of difl'rrpllt, t.ypes and sizes. 
7. TIll' infhll'TlC(' ·of the length nnd dpl,,'1'ee of slope on soil erosion 

nnd 11w deY(~lopment of consel'Yl1tion practic('s bnspcl upon the modi­
fications of slope cha,rncLcristics by lCl'l'Hcing fmd similar pr'1ctices. 

M.EASmtEMENT OJ? EROSION LOSSES 

'Vater and soil losses as afl'ected by different factors are determined 
under measumble conditions. The areas under study include small 
plots, telTaced arens, and difi'erf'nt sized wa,telsheds. 

Smtih control scrir.s.--These plots n,re located on a 3D-percent south 
slopc of Palouse silt loam soil. The set-up consists of 13 plots of 
}{oo acre each, 1 plot of }~oo acre (plot 1) and 1 plot of roo acre (plot 2) 
with all plots 6 feet wick 1'11(' standard l(,l1gth of the plots is 72.6 
feet except for plot 1 which is half length and plot 2 which is double 
length, to provide for a comparison of the efl'ect of slope length upon 
runoff and soi110ss. Each plot is enclosed with sheet-metar borders 
to pr('vent Jeaknge or intake of wn.ter, and is provided with a metal 
tl1nk n,t the lower end to catch tlit' runofl' Itnd t'roded mn.teria.l (fig. 7). 
The quantities of water and eroded materinl lost during each runoff 
period arc measured und tIl(' results correlated with the different 
cropping and cultuml praet;i('~'s followed 011 the vl1rious plots. 

Plots 1, 2, and 3 have tll(' same treatment, namely, winter wheat 
nlte1'l1n.ting with sunilller fallow. The "whent stllbble of the previous 
year's crop is spaded ullder in April find the soil kept free of weeds 
by horrowing a,nd rod weeding until winter wheat is planted in 
October. The soil is bare in liltenmtt' summers and has only 0, scant 
covering of winter ",hent the fnn and winter following. The soil 
is protected by a coyer of wheat stubble from July tc April of the 
second yen.r. 

A 4-year rotation is followed on plot 4. Sweetclover is seeded in 
the early Rpring without a, lIurse crop and in June of the following 
year the top growth is t,umed unde1' as a gr(~en-ll1allure crop. .After 
the sweetcloyer is plowed under, the soil is fallowed the l'eml1inder 
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F((WRI, 7.-Sollth control plots, 30-percent H(lIlt h Hlope. PIotR are Illlmbered 
from left to right;. :\lan:-h 31, 1932. 

of thr summrl' and s('cded to winkr wheat. in Oetoher. Spring 
whraG is 6"'own the 1ast year of th(' rotation. St,lIhhl<- is nllmn,d to 
stund over tlll' wint!'r following pnch of tli(' two whent. (;r,~ps. 

Plot 5is cropped to win tt')' wJl('nt followNI h)T SllIlIIlW]' fn 1I0\\'. The 
soil is tilled Hi incb(\s dN'P with n cilisrl spndt' aft!']' til(' l'clllovn.l of 
the crop and imn1(\dintely p1'('c('ding tilln,g(' for fnllow. 

Plot 6 is pluntNI t.o a mixtlll'(' of p('1'C'TlIlinl b"'nss('s, smooth brome 
(Hr07n1J.8 inel'mi8) sl('11I1(·1' wlll'nt'b"'nss (Ll9I'O])1f/'On j)(l1IciJ[Ol'nm.) , nnd 
tnll oa,tgrass (Al'l'he7lath('l'um. elatius). The crop is cut for hay ('acil 
v('al'. 
, Plot 7 is planted to spring wlira.t each year, on Spl'lIlg-till<'d land, 
nncl fertilized at thp rntp of 200 pounds of nmmonillm slilfaiP per acre 
nt the timp of planting. 

Plot 8 is Cl'opp(\d to winter -.vheat, which is altprnnt('(l ('velT other 
yNlr with summer fullow. This is a common cropping prnctice over 
u largc' part of the whent-growing section of the region. 

T11r 4-year rotation fol1owecL on plots 9, 10, 11, and 12 consist of 
]was for grnin and a,s a, JHn'Se crop for sweptclover, swrptclovpr tlll'l1ed 
lInder in .Tunr as a g1'pen manure, fnllowrd and s('eded to ",hent in 
Octobrr, nnd spring wlll'u.t the fourt.h y('al'. Euch crop of the rotation 
is ]'eprpsented ('Y('I'Y yenl' on one of the plot.s. 

Plot 13 is neitbpr cropped nor eultiYat,pd, the weeds being kept 
down by scrnping with a hoe or by pulling. 

Plot 14 is II btudv of erosion on subsoil. The surface soil was re­
moved llnd the subsoil is cropped nc('ording to the winter wheat 
summer-faUow system. 

Plot 15, from which the surface soil was remoypcl and replaced 
with subsoil from another area, was established u.s a supplement to 
plot 14. The excessive amounts of drifting snow rptained on the 
latter ma.kes it difficult to secure comparnble results for those years 
when much of the precipitft,tion is in the form of snow. 

Orop-rotation p!ots.--The series of plots c1esignatl'd ns the C1'Op­
rotation plots are located on a 30-pcrcent south slope of Pnlouse silt 
loam soil. This experiment consists of 29 plots 13 feet wide and 
91 feet long. Runotl: soil losses, and crop yields are mensured from 
nn area. 10 feet wide and 87.1 feet long. The 3-foot strips between 
the areas takes care of t.he border effect of' the different treatments. 
The catchment sys(.('m for this series of plots consists of n, primalT 
tank nnd n smnl1(\r s('condllJ'Y tnnk. Tl)(' primary tnnk is of sufficient 
si7.l' to store tIl(' mntc1'iul from most of' the l'unofl's, but when it IS 
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filled t.o capuClty, the excess rllnoff wutel' IS pilssed through u multipl(\­
slot divisor und un uliquot is l'C'tu.incd in the secolldfll'.Y tunk (fig. 8). 

The cropping uud tillllgt' pnwti('es on this set of plots UTe curried 
out in accordunce with the rotntions listed in tuble 1. During the 
periods that WInge and seeding operations Ill'e being perfol1lwd, the 
sheet-metal borders are. removed from around the plots to permit the 
use of smull standurd-type equipnwnt. on hoth til(' plot and border 
uren,. The type of tillugc' obtnln('d with this proc('d ure morp IH'Hrly 
duplicates l"l'glllnr fi('ld o!wrntions thnn in the case when hnnd, tools 
are usrci. Strn.w is I"f'tll !"IINI to tlH' whent and pelt plots after thresh­
ing lmd no stubbl(' is burned. 

Rotntinn 

1)(~(·ril)l.ioIl of rot.ations Durn-
Xo" tion 

(yenrs) 
-,- -_i___ -..-..,. 

, , 

9,22 .... _~.,. \ \V'iuh'r whcut tlul flrst YNlf, stllbhll' len ow"r wiJ,1f('r, fnJkm'('d tlw 
S(,i(~Ollti SIlJJIJlIl'r with Wh(lut ~('(ld{~d in fall. 

:i, Hi ~_ .. _.. _~_ .. _ ~JlrillJ.{ wil('at 1.1i(' tirst Yl'ar, stuhbll' i(·(t. ov(~r wintpf, (nllowl't! Uw­
${'(~olld :-;tJIIIIIII.'r with whenl ;':(I('d('d lh(~ (ollowin~ :o:prillg'. 

2 IO,!!U t \\~inh'r whent, tlw flr:.;t yenr, sftJhhli' Irrt,ov('r winh.'r, twns «(or !'i('(\d' 
; th(' $11(:011<1 yenr with wlH'at s(,f'dpd in tlw fnlL 

12.2fi : f;prin~ when!. t.he' Or.st. ),t'Hr, stllbhh· Jt,ft o\"t\r winit~r. peHS (((Ir S(.'~\,.I,I 
thr ~l'(jond y(lur, (nil p1o\\'('d with wtwnt sl'eded lhl' (ollowlf1~ 
spring. 

14.21 	 \\~il1ll'r wlJllnl tJw first Yl'llr, slubhlr l(.'ft oVer wint.er, mixture of 
Pl'll:-:- anel spring- wlwat for ~n\l'li JllHllIJre the second yeur with

I whcn~ seeded in t./w rnll. 
, 4, 18.... _.~~~_ .. _~~.1 'Bpring wheal tlw first Yl'ur, stubbl(' .left O\'('r winter, mixture of 

IJlIl~$ Ilnd sprinJ[ wlwnt (or gre('n 'manure the second Y(lur with 
wh(l'ut seedl~tI tlw following ::pring. 

7.20. . ; ""intt.'r wheaL t.he first. year, stubhh' left on1r wintt.'r, HulJllm clovcr 
rOf green lJlflllure. th('" ~('eoud y('ur with wht\ut St.~(·dNI in Iht~ rnIl. 

6, Ill, ~pring: whent. ttl('- first ycnr, l'ttJbhlt~ left over winter, Uuham t.'(on'r 
ror ~r(lcli Ulnnllf(' tlll1 s('cond Yt.~Hr with wheat sCl'ti('d the (ollow· 
in~ spring. 

5 	' 2, 8 . .I.~. 2:3, 27 ,:\1 ixtlJf(' of SWl'(·tclovt'f tlnd grns~ ~ecdcd t.ht.\ first ycnr and plowed 
und(lr us ~f(l('n JHUtlllr(l the Sec!(HHi rt~nr. wintl'r wheat thl.' third 
ycnr, stllhbh' I(lrt (J\~('r winter. [>eu$. (for $(1('(1) the (ourth yt1ur, 
rnll ploWNI wlwnt srrdrd tI", rollowing spring.

11) [,5,11,13, 17, ~O. i\rixluf{\ oruIrnlfn un.d I:!nlSS (or 4 Yl'nf~, spriIl~ whent t.hp fifth Yf'nr, 
24,26. 	 wintrr whelll til(' sixth yenr, stubblu lert oW'r winier, pens (ror

seed) Uw sel·cnlh yeur, rail plowed with wheat $ccdcd the rol· 
Iowin~ spring. 

North control plols.--Six )[oo-uo}'(' plot.s were estuhlished in 1933 on a 
Ilortheusteriy 48-pcrceut slop(' for thr !HII·pOS(' of determining unde!" 
different cropping pl'l1etices til(' umount of erosion caused hy the melt ­
ing of deep snowdrifts forllled on north slopes. The type of insLnlla­
tion consisted of sheet-metal dividers between plots and a con,cret(' 
retaining wall at the lower end of the slope. 

A relatively large lateml moY('ment of water occurs through the 
su bsurface layer of soil at this location. The retaining waH at til(' lower 
end of the plots caused this water to rise to the surface as seepage, 
which then passed over the weir und was collected in the l'unoH cutch­
ment tanks. Thus, thr surfuce runoff from the plots wus usually 
mixed \vith seepage water, and although SO" eml attempts were mude 
no satisfactory method was found to separate the two types of wuter 
and detennine the amount of rnch present. This experiment was dis­
continued in 1940 because of this discrepancy in the results. 
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n./II!/( fa/'/il jl/U{S,- .\ g-roup Or six ('olllrnl plnls is l(lenl('d Oil thl' col­
I('g-(' fHrlll 011 n 22-pl'r(,(,111 south glop(' or til(' P:tlollS(' silt 10:1111 Roil 
(fig-, H), Thn'l' or lhl' plots :ln' 011 lalld lhat Iiad Il('\'pr 1)('('11 (,lIllinltpd 
pri()!' lo 10:'\4 WitI'll lit!' ('xl)('rilll(,llt WHS iIlHlIg-Ul'ntl'd. Plots 1 alld 2 HI'l' 
('I'OPlwd nt'('onling- to tltl' wint('r whl'HI-:iulI1lllt'I' fallow s~cs«'nl (wIH'11 
OIl(' plo(, is ill Whl'Ht tlil' otll('r is fall()\\'(,dJ i1l1d plot :~ had thl' orig-ill:1l 
sl;11HI of n:ltiq' \)ull('hg-mss. A s('('olld s('rips of thl'l'(' plots is IOl'Hted 
:Icij:l(,Pl1t to tIl(' \'iq:61l an'n Oil l:tnd lhflt 1i:1.<I 1)('('11 dl'\'o("d to til!' g-row­
illg- of \\'hl';lt for n lJ<'riod of Illorl' th:lll ;iO .\'1':lI'S, 'I'll<' ('ropping- tl'l'Ht­
Ill<'llt of tIl(' Iwo g-rollps of plots is tlH' S:1I1)(', plot ;.\ of tlip Inttpl' g-I'OUp 

Fwnu,; 9.-( 'olll'!.w funll pJot>', 22-pl'f('('J) I >'0111 h ..;Jop.:. ('ult iVlil.ed area is to 

II\(' l('fl Hnrl virgin an':! to till' ri1!ll1, 
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iallying h(,(,11 s('('(1('d 10 n grnss mixtul'(, in 19:~(j, 'I'll(' pl'ill('ipnl objPdiH 
of this ('xp(,l'im('nt WflS to eI('Cel'mine' til(' I'ffe'ct of tb(' ('on«'nl of ::;oil 
ol'gllnic matter on pmdihility, A mHl'k('d I'pdllction in soil ol'gllni(' 
mntt('1' nnd dl'pth of topsoil O(,('llITNI during th(, 10llg IWl'ioci of cultiyn­
tiOll whm ('ompnl'!'d with t11(' \-il'gin 01' 1II1{'ulliYnlNI soil. The' geneI'lI1 
pro(,(,lhll'l' 1'01' 1111ndling lIl('SP piotR iR til(' SIIII1(' liS thn t d('stl'iiwd for tlw 
first sPl'it's of ('ontl'ol piotR. 

Idaho p/o/s.--.SUPlll('Ill('ntillg the wOJ'k fit thl' l'ullrllnn 1~xpl'l'illl(,111 
Stillion Il1PI1SUrt'llH'lltS (If soil Hlld Wtllt'l' loss('s hll\'{' h('{'n Illu(k Oil 
six of til(' I'Otlltion plots 10('a1Pd ilt tilt' Idllhn ,\!-!Ti(,llltul'ni l~xp()l'i!ll('nt 
Stn Lion It t :\ IOS('O\\'. Thl'('(' of till's(' plots ("('('l'iy('d H pplj('ntions of 
ol'gnllic Il1ntll'1' \\'hil{, th(, nUIl'1' thn't' (plots :1 B. H-D. Hlld ll-El 
I'('('(·in'd no tl'{'U[II11'IIl. All six plots Hn' ('I'op(l('d to wintl'1' \\'hl':tl ('ne\t 
.'"(,111', On ('n('h of thl' st'l('d('d plots, 1111 tl("(':1 (\ fl'l'1 wid(, Hlld !lO.1 [l'('t 
IOIli! is l'(luip]ll'd \\'ith Sh\'l'!-Il1('lnl bol'(\('1'S nlld II IlIdnl ('Hl<'lnnent

'. 	 tl'ough IIlId Inllk for the' ('oll(,(,tion of !'1lllOfl' mitlt'l'iHI. All equipnH'1l1 
('x('('pl til(' Inllks is 1'{,lIlO\'pd frolll ell(' plolB dlli'ill~ til(' hllJ'V('stilli! Hnd 
,;<,<,d ing jwriods, Tht' ra!'lll illg op('rn tions :1 n' ('OIld IId('d \\-i th h('Id­
s('nl{, Illtlf'hinl'IT. 

T'r/'ro('ui al'f;I,~.~D{'t('rll1jlln lion:, or ,;oil llllei wllt('r loss{''; \\-('n' nwc!p 
Oil ';('\,('I'nl \(,IT:\{'('d nl'{':lS dllrill~ the' i-.n':lr !,<'riod r!'Olll .Tul~- Hl21 
through ,JUIl(' 10:1R. 'l'lw,;p ((,ITHC'PS Wl'n' ('ullstrlldpd on 12- to :~()_ 
p<'r('(,;lt ::;Iop('s of tir!' P:tiuIIS(' silt 10:1 III snil. T:Ihll' 2 gin's n dcsnip­
lioll of thl'B!' (!'IT:l{'('S, ;;h{)\\'il1~ drnil!:lg{' :In':I. IHnd slope, Yel'tienl 
sp:H'jng, Ipn~t h. nnd ~rnd('. ~1()sl of til{' ('ITn('(',; :In' on south siopps 
nltholli!ir ,;om!' ('olltilllJ(' Ilrolllld til{' hill 011 :I wpst siop(' (fig-.6). 

TAIlJ.~: 2, /)",~('I'il)i'i(lll of Ihl' t('I'I'II('(',' IIlIti 1I1I1r'rr((('cd (I/'('(lg for whic'li ill~(ISlll'e/)/e/lt.s 
of I'lIl/oiT (111'/ soi/lll"" (II', (/i/'('" £/1 /III' It/II/I',' ,/:"di('(/Ird 

T('rnl('~ Of urea No. Hnd tnhles iu wiai('h I)ruiruu!tl Lund \·,·rtic:n!
rainfalL rUllolf. lind soi11f1~'" HfI' n.'('ordt'd flrrn 51o ll(l jnlt.'rnll (in.ult' 

IlIcht.~ peT
Tnhl(~:o- 1/\ JUHf :~O: 	 .ter("·'/" Prrf(llt Fl'rt Fr,/ Imf,,1

1 	 2. !!Ii 2;, Ii :t:I, n ;.~(I 11:1· 	 t.~ 2..... Ii ~~I.II ,SO 12I:n 1.0·1 :!i I lii,O j~1I 12
\ I. ,100...; 2·1. j 15.0 71'\fI 12;, 1. 26 ~~I, " 15.0 ,,1:0.(1 J~

T~hl('s IS Rnl! 31, 

2 
 ••ili :!ti.tI 1.:;.0 IIKI 12

J. 20 2(1.1< 1.1,0 7."0 12" 6 	 LI1S Ill . .', Iii. 2 :!~ 2,·1 12T:lhips ]V and :\2: 
13 	 1.02 I~. :! I:U, .SO (J
H, 1.1:' 20. :1 1,1.0 igo 11Ii ,fl2j 2.~. 2 1,1. ;; iSU
Hi ..~2 2ti.H 13.5 i~() 

12 

Iii .S!! 2:\.1 Ii. II H.t.':\5 2\'. I~ 

rnh\t:.< ~l(J Hnd :la: 

.;i 

. 2.. 01' 1:1.1 I.; n ;SU J:! 
1. 2fi ~~I.k W.U is(I 12Ii 	 • !)2 2.1.2 l4,r. 'SIl 12:L\ I.n'l 2,. J 1.1. n ;SO 12'I'"Iolp$ 21 and 22; 

\\ 1\' 2.a~
\\', \' 	 14,,\
\\',\'1 152 

W·1l ns !! 

\\' .. VIl I in':! 
1\ \'1 I IfI, iO(l 	 1-:':--~ .. 

J J'h'forl1 (·(Jn~tru(·tion tiC 1.lrrn('p :tA. 

: \ft,lr «OTll..t rlJet ion tt( u'rf/wt' a.\. (lewlwr 1032. 
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U~ Tc:nIXf(',\\. Ill'LU:1'IX "!ill, \', -.; IJ I'; 1'1', OF ,\(;IWTL'ITHIO: 

~\ll 01'111\' II']Ta('(,d 11I1I<i \\II"fToPJwd dlll'illl-!: Ihl pl']"iod of (1)(' PXIl<']"i­
III ('II I to willkl" \\hp:)j-,';lllllllll'l' r:Illo\\', Till' \\ Ii(':) 1 \\a-; (1Jl"('sll('d 
\\'jlll 1I c'olllhiul' hllI"Y('-;IC'I' alld thl' .~lllhl>l(' 11'1"1 10 stalld OYC'], willtc'''' 
.\Il {))"l'il:ml-Iyp<, <li"k \\;lS u-;C'd for (Ill' illil in I SWilll-!: 1 i 11:1 l-!:C' 0pi']";1-

Ijoll" to \\(l]"k (lit' slullhl(' illto till' ";\Il'f:]('C' ::,oil ill (l1"C'pnrnlioll for 
";UlIllIll'l" r:I1lo\\", :-;llh-;l'qlll'lll ('liltiY:llioll \\:1::' d(lIlt, with a I"('\'nh-illg 
]"O<!-\lI'I'<!I'l" ulIlil \\ 111':11 \la-; sl'I'<it'd ill Ill(' 1'1111. \\"illi Ihis ";""(PIll, good 
C']'osi()ll ('olll]"1I1 \\:!::' i"lIl"lIi"lll'd ('\'1'1"\' uUn']" l'nil1\" :--,':!";Oll Jr'; iii!' SI:lIidillg 
Slllhhil'. hilI -;('\l'I"C' ('1"lI,.:iOII ('OIHlili"(lIl-; I'xi-;I('d ilurill"" tli(:sC':Is01l foIlO\\:­
illg Iii!' willll']" ",h!':!1 sc'c'dillg Oil fnllo\\pd 1:llId, ,.., 

'Erosioll lo,;sc's nl 11,t' ('11(1::,' of llip (C']Ttl('C'''; \I'('l'(' dl't(,l'l11il1('c1lrY 111(,!1I1::' 

of \\'n(pl"-ll'y(,II'('('ol't!('],.;, Pnr,.;linll 1\\lI1IPS, nlld I{nms(']' silt snlllpl(']',.; 
ill,;l:dll'd nl 1111' oliliC'( l'llds ortl](' ('niH'I' ('IHlIlIlC'J::; (iig, 10), 

I\'u/(rs/{((/ (//'((I,~,- Tlit' ]l1l1"]lIlSC' oi' !llis study is to (,llIIlP:ll'(' 1'1I1lofl' 
nllt! l'1'lI,;ioll frolll n('ld nn'us oi' c1ifl'c'j'('llt si;.:l' \\illi tlint from :'Illnll 
plots ,llld 1t']'I':I('I'S nll<! (0 ,.;('('ur(' illforlllatioll 1I('('ti('ti ill tIll' lir>,.;ii£1I (If 
fnl'lll slock pOllds, ('11:1111]('1 nllti !\ood cOlltrol, :llld ntli(']' ('olls(')'y:ltioll 
stnICIIIJ'('s, :-;is Hl'PHS (Ii' typic'al :li£ricllllllrnllnild l'nlli£iui£ ill :;i;.:p fl'om 
2,:3:) to :;Iii£hlly III 0],(' tl1ulI 1 !i,llt)(l ,1('1"(':; of tli(' I'nlou:;(' 1'('~io!1, C'ropppd 
ill u('('ord:II]('(' wi( h Iill' ('OlllJllOII ]Jr:ldi('l's oi' till' :)1'<'H, w('n' s('I('('I('(1. 
Th('~' nn' dp:,igllnlpd b~ tli" Illlllllw]'s \Y JI. W-]Y, W-Y, \\,--\"I, 
"--\"IJ. nlld \\"-\TlJ, H!';;lJils ;11'<'r('(,01t1('<I ill lubl(' 21. 

Pursl,lulI IllIl1H'S with \\:I(t'l'-]{,\,(,I l'Pcol'c\('rs W{'I'(' US(,(j Ulltil Ulan for 
l1Il't1suring ],1I 11 ofl' frolll all ('XC('])( \r-\Tl. On I hi,; area n \\'n(('r-ll'''pj 
('('('ord!'1' \\'n" lIsl'cI nlld a l':I(ill!~ ('un'(' {'f'-tnhlisht'c\, TIll' P:IT:;linll !\UIlIt'S 
Oll \r 11. W Y. W \'1. :illd' \\- \'1 II \\'(']'(' l'l'plu('('d willi Irinllgulal' 
b)'onti-c]'('stptI "Pi]';; ill (h(· ,;11111111<'1' or I\l;1!l, 
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OTllEn IN\'ESTIGATIONS 

In addition to thr projrcts \\'1](,l'r soil und wutcr losses were mensurcd, 
investigations hnn' bern lllnde of othcr fnciol's afl'ceting the problC'ffi 
in this l'('gion. Includrd in these stlldirs is the dcvrlopmcDt of tillnge 
prtlctic('s d('sil?lWd to utilize crop n'sidups and increase snrftlcc stomgc 
in md(,l' to l"('(llICC crosion losses. Diffcrent implements in common usc 
OJ rpc('ntlv introduced are tC'stpd under field conditions. 1fociificntions 
of tlH'se jillp\('lllents nrC' IH'ing dpvPlopcd fol' the purpose of impl"Oying 
till'ir pel'formnnct'. Jnformntion is r!'eorti('d HS to the dlici(,llcy of 
vnriOllS tillng(' prnctic('s for f'l"OSiOll control nnd the (Ifi"t'ct on crop yields, 

'0. ph)'sicnl ('ilnrnetl'risti('s of tilt' soil, fl.nd 01.11(·1' fnctors. 

FIGl'RE 11.-Tr<:,l' pllllltill~ at ~oil eomiervation experiment ",tation. ii, ~no\\"­
drift held by hilltop plantill~, Fl'hruary 19,1937; 13, general dew of hilltop and 
arljat'cnt north-slope plalltill~, .JUIiC HJ42. 
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Soil-moisture measurements wpr(' madp in order to determiJw til(' 
effect of the typ(' of crop, topogmphit'nl f('ut \I1·('S. soil typ(', and 
different soil-mnnagemenli pmctict's on tllt' n1110unt unci distribution of 
moisture in the soil profile. 

Trees were plnnh'd (fig. 11) on u s{'Yc]'dy prodt'd hilltop and the 
ndju.cent steep north slopc' ill order that n study might 1)(> 111ud(' of til(' 
utilization of such land for t1'l'e prod lIction. till' ('fl'l'(~t of t]'('('S on the 
formntion of snowdrifts (Ill nortll slopl~s, nnd thl' pfl'('etiYc'IH'SS of tr('cs 
in controlling l'rosion illld consl'1'yillg moisture'. TIlt' hilltop wns 
plnntt'd in 1932 with tiWO rows of Russian-oilYI' (Elaefl{ln!/l.s a'1l!J1Ist~f()lia) 
on the winclwnrd side'. tlll'n two rows each of Caraf/ana (.fll'borcscens) 
unci Asintic elm U'lm1MI 1)1/.'1I/1[a), nncl liyc' rows of hlll('k lo('ust (Ro/Ji'nia 
JJ.~e·nd()acacia.). On tlw I('('wa1'(1 sidf' nnd just lwlow tht' crest of til(' 
ridgc are two rows of Dought~ fir (P8e·I((I()t.~llg(/ taJ:ifolia) IIml 0111' row 
of Norwn.y sprucl' (Pi ceo, e.l'celsa). 111 1937 un nrc':I of (j lterp~ on tIl(> 
ndjncent stl'ep north slope wns plnllter\ to ~n'l's. wilieh ('ollflistl'd Inrgdy 
of bluek loeust with smnll numbers of nin(' oUwr flpceil'~ distrihut('d 
through til(' plllllting. Soil-moisturc' detCl'minntions an' mildc' periodi­
cuny Illld obscrvntions of tree growth nnd ~now l1eeUJl) ulation n.rc 
recorded. 

Studies hnoVl' bel'n Illndt' of llH'tllOtiS of Wllb'!' clisposnl I1S rclni;NI to 
gully Ilnd tl'ITH.('c'-outll't eontrol hnspd on nwehnnicnl or v('gdntivt' 
pJ'fictices, nnd stnbili;l,lItion of field wntl'l'ways. 

Studi('s 1I1so hn.vl' I)(,l'n Illude to d(>tennin(' whllt cmp I'Otntions l1.nd 
tillngl' pJ'fidiC'es lire (>/I'l'divl' on lund thnt is Illlnptl'fl to the growth of 
cultivnted crops, such .ns whent nnd pens. Ex1)(> ri l'nCl' has indientpd 
thnt ('xt'('ssivl'ly st.el'p or sl'vpr('ly prodl'd lnnd I'l'quil'l's otlwr control 
prncticl'S, such ns thp liSP of unl'ultivnt('(1 plnnt (,OV('I'5. Bdtpr 
llwthods of munllging UI('S(' ('rops w(']'(' ('volvC'cI froIll study und ('xpc>ri­
1111'nts nnd hnVl' been put into pl'IH'ti('nl application. 

CONTRlHUT1NG RECORIlS 

(,lima,tic data.-,-DdlliINI prt'('ipitlltion re("ords haV(' I)('t'n taken nl 11 

IIlllnbpr of loc'ations on the fat"lll II lid tilt' ('xlwrimen tnl wa tersheds. 
Both F('rgusson-tYPl' recording rnin~agl's nncl \Yelltiwr Burellll 
Rtnndnl'd ga~es Ill"C' inst.alled nl ('neh io('ntiOIl. Additionnl climnto­
logieul dat.ll, mcluded mn.ximulll und millimum tt'lllperntures, l"(~lutiY(' 
humidity, und wind movement. 

RESULTS OF EXPERIMENTS 

'\'lll' dll.LIl denling with I'I1110fl' IIlld ('rosion is PI'('sC'nlpd for thc' most 
part on t1r(' l'1'osion-yenr rntlwJ' thun til(' l'1I1('nclnr-yt'ar bnsis. JlI this 
problem Ilr(!n witI. l'C'llltively high wintt'r lind low sumnH'r prceipi­
tntion, tIlt' erosion gerwrnlly ('ommences in Octob('r or November nnd 
continues uutilMnreh or ,April. Thcsl' dutes 111UY be enrlier OJ' luter 
some yeal'S1 but practicnlly nIl of the erosion occurs between the time 
fall-tillage operations are completed and the spring work is begun. 
Therefore, no significnnt chnuges nre likely to occur in the condition 
of the plant COVel' dming the erosion season. An nlllllysis of the dutn 
on a, yenrly bnsis beginning .July 1 nud pnlling .Jun(' 30 is uSNl in m·dpr 
t.o climinnte ns much ns possible the vnl'in.t.ioJls in Lillngt' nnd plant 
cover, 
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RA'IN}<'AI.L CHARACTERISTICS AND EROSION 

The amount and intensity of precipitation has an important effect 
on erosion. Rain falling on soil will cause runoff when the moisture-
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FIGl'Ht: L2.-Annual and u\"cmgc p:'ccipitatioll for the ll-year period ./ul.l" L. 
1931, Lo .Junc 30, 1942, frOIll field 3 gage at the tioil Conservation Exp(;riment 
Station, Pulllllan, Wash. 

holding capacity of the soil is exceeded 01' when the l'Ilinfall ru te ex­
ceeds the rate at which wah'l' can infiltrate into the soil. 'I'hp 
eill\l'netel'isti('$ of tIl(> soil df'ti'l'mirJ(' ",h('1l this poillt is I'Pltched. 
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Fllil'ln: la."-:\\"(!ragc precipitation di:;(ributioll by lJIollth:; for the II-year pI~I'i"d 
1931·41 and the 49-year period 1893-1941. 

A summary of the prccipitatiOll rccorded at the stn.tion for the 11­
ycn.1' pcdod, .July I, 1931, to .JUIH' 30, 1941, is shown in figul'(' 12. The 
precipitation varied from n. maximum of 28.80 illch~';; during the 12­
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month period of 1940-4J to :l millilllum of 16,05 illches in 19a5-au, 
The distribution of pl'eeipiLntion by montlis is i'hoWIl in figlll'(' 1.3 for 
the 11-year period in compHrison with the 49-,\'1'1l1' Ilvcrngrs l'reol'drd 
at Pullman, "Vash , These dutu. show thal an aboV('-nol'Tl1u.l precipi­
tation wus recorded (in the ll-ycar pedod) for the 4 critical erosion 
months of Dic'cember, ,January, February, and ~;(aI:Ch, and a suh­
normal vu.!w: for most of thl' SUllUl1er months, 

The l'clatiollship of monthly precipitntion to soil and wnter losses 
from south control plot 13, btu'p hard fulio,,", is giY('Jl in figul'l' 14 nnd 
table 26, TIl(' mnximuJl1 monthly runoff O('('III'1'l.'(j in Fl'bJ'unry flJld 

tilt' maximum soil loss ill .Mtlrch,' During tht' 4-mollth jl(,l'ioti from 
Deccmbt't to ivlnrch, when nearly three-foll1:th;; of tht' totnl (,l'osion' 
oceul'ed, therp wu.s II. genoml increase in soil nlLd wntcr losses although 
there wns n downwnrd trend in prccipitntion, Tht' hight·!' prt'cipi­
tntion in Decemb(·l' cn.uscd less erosion thew the pl'e<:ipitntion dlll'ing 
th(' subsequent 3 months, The preeipitntion in Novembpl' nnd :-'lnr'ch 
wns approximately equnl, but til(' l'lll1ofl' nnd soil loss in~IHreh w('re 
36 ilnd 129 pf'l'('C'n( ~telltcr, r('sppetiYely, thnn in NOVPlIlb('I', 'fhis 
indicltt(·s thnt fnctol's OtiWl' thilll the totnl llmount of pn'eipitntion 
hit\'(' n.n important influell<'l' on Pl'osion, 

RUllofr Ullc! soil losses o('('uITl'd on south control plot 13 ns tht· 
J'L'sult of 334 stoJ'IIlS dlll'ing thl' II-yelu pc·riod of July I, H)31, to 
,funt' 30, 1942, A r(,cOl'd of (iii of these' stoJ'ms, ench of whieh enusNl 
soillossC's in excess of 0,50 lOll pel' nel'(', is given in tilble 3 und Apppn~ 
dix, tn,ble 27 on til(' bnsis of ttH' tinH' of ,\'('11 I' tIl(' stol'm 0('('u1'1'('d nnd 
the moislul'l' c'Qn({'nt of the' soil when til(' 1':lin iJ('g-nn, 1'1)('s(' storms 
cn.used 65,H ()(II'('('Il\: of tll(' totnl soil loss that WIIS l'p('ol'dpcl from this 
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Fwn\l~ 14,"-<'.I01Ithl,l' di:;ldi>lltiOIi of precipitatioll, I'lIlloll', und soil los,; frolll bill'\'! 
hurd fallo\\' south control plot 13 for the ll-year period July 1, 1931, to June 
30, 1942, 
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TADI,E 3.-Sumll/ary of slorlllS which (·(IlI.~crl soil laBse.s in cx('css of O.liO ton 7Jer 
acre from bare hard fallow, souih conlrol 7J/ot 1."1, during OIP pcriod July 1, 10."11, 
to Junc SO, 1.942 

~tOr/Jl chnruNeristil'>' 1 SOUI05S 
----------- Huno/f in .....---­

Seo..."'on thnt Soil moisturo con· ' ).fnximunl raW p<'r JI('rt.·t'lJl~ 
storm Ol'cIJrrt\ll dillon when sturm S10rms hOllr lll;(' Or P(lf 'Perhl\gan 

Amount --------.. I(~~~~~:· storm inch 
,'Hninutr.- ao-mil1111P Pt'T Hen) Of min 

• perIod p~riod 

-"'---"'---,--­ --~-.-

.I.\~tll1IbfT Illehes Illclits Illches PU(fIl/ 'rOllS '/'Oll.i
AutUIllIL .. ~roist Il" 0.70 0.41 0.21 :10.0 I.~:l I.!).I
Winter.... V~rr wN .. 26 .65 .27 .J:! 01.0 3.02 5.57do .•.. )Ioisl J:J .OS .2$ ~ 15 < 31.9 '.!.43 4.IU

do i .37 .58 .25 ,53. I 2.45 6.62I~~i:l~~cr Dr)" s .. 77 I,ll .30 21.(; 1.88 2.·14----,.,.... , .........----~------j. 


pl~,t dUl'ing til(' ] I-yen I' pet'iod. There W(lI'(1 30 slorms dUl'ing the 
\\'mtC'r months; thC' otil('I's W(,I'(' distl'ibul('d thl'ough til(' l'(lst of til('
veal', 
. TlU' 26 \\'int('r stol'ms tilnl O('C'IlITPd on V(II'," wet soil 1'('StriLNI .in 
th(' most sC'V('r(' crosion, ,,'uLpl' losses wel'p (j I.n p<'l'c("nt of th(' 
pr('cipiULtion nnd soil losses 3.62 tons pCI' UCt'(' per storl11. Th(' 1:3 
w.int('r storms whidl fell on moist soil C'f111sed about ull('-hnlf ns much 
runo!!' ilnd two-tllinls ns much soil loss pel' storlll although tlH'1'(1 
W('1'(' no signinf~nnt dil!'Pl'c'n('("s ill thp Itverugp amount of precipita­
tion 01' in till' lnnximum I'ninfnll int(lnsitips. The fllltumn mins lind 
gren.t(ll' umounts nnd signiHcuntly higher mnximum intensities but 
I'rsuit('(l in onl~· 30.0 l)(ll'cen( runor!' nnd nn nV(II'ngp of J.5a tons of 
soil loss p('r stol'm. '}'h(' spring BtorllIS I'esultpdin tlH" Blllnllpst nll10unt 
of pl'('('ipitntion, but thp mnximu/ll inlpllsitips WPI'(' relnti\'el'y high, 
nnd tlH',Y enusecl the s('('ond hil,dlPst ('I'osion loss('s, .Althou~h the 
SllmmN rllins hnd high ll1ilxilllUIll intensitil'S, tlH',Y resulted m low 
t'lll1ol!' nnd soil lossl's from 1'l'laLin'ly dlT soils, 

'l'h("sP dnlu indicatp tIm! thp mois'tut'l" C'onlpnt of tllp soil is thC' most 
importflnt fnctol' nlf(l('ling ('I'osion 10ssC's in this HI'C'n. Small wintel' 
t"flills of n:lntivdy low inl('nsit~· fnlling on wPL 01' slllut'llt('(1 soil CilllS(, 
hell\'y t'lll1of!' nnd ('I:osion, whil<' tlll' high-ill tplIsity sumnwr .mins 
generally fedl 011 dry soil and I'C'Strit in smnll(,I' soil and water losses, 
FlldeI' unif'01'l11 soil-moistm'(1 conditions, the' millfall intensity hns n 
grC'atcr il1fiuenc(' than tlw mnounl of pI'('('ipitntion. It is tlw high 
soil-moisture content, resulting from high pl'C'('ipitnlion and low tWtlp­
oration, tlmt producC's heavy !'l'osiol1 loss!'s <lul'ing the wintcl' sensou, 
1Inny of tlw spring stOrms causC' hen vy <'I:osion loss~'s on nccoullt of 
tiwir relntiveLy high intpnsiti('l" and thC' fnet that tllt'y fnll on soil which 
hns be('olll!' Pill: ked and othClwise left in nn erodible coneli tion by the 
winter p1'C'cipitation. 

EFFECT OFPL,\N'I' COVER 

Smith control 8('ri(,8,~> ·H(lstrits fl'om thes!' plots nl'(, glvrn 1'01' the 
IO-yefll' IWl'iod from .July I, Hl32, Lo ,June ao, 1942, The plots were 
inslnllcd and the cropping system initiated in thC' spring of 19a1, but 
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til(' ('I'osion lInln oblnill£'C1 till' fil'St ('!'Osion sNISOIl of 193132 is Ilot 
indlld(·d ill this ullnlysis /)I'{'nlls(' thl' g-I'IISS s(,!'(/ing \vHs not W(·11 
('stllblislwd nOl' W('!.'I' nil til<' l'I'OpS of tlit, 4-."!'IU' I'Otntiol1 gl'O\\'n, 

The' ('(I'('{'t of dill'Pl'l'nt typ!'~ of plnll! ('()\'(~I'S is showll b,\' 1l\(1 dnln 
gin'll in tn hl!' -4 nnd figul'(' 15, c: I'nss (,()\'PI' hns 1)('('11 fOlllld to 1)(' 
til(' most ('fJ:('C'tin of thos!' lr'st!'d 1'01' pi'('\'('llting I'lll1ofr IIlld soil loss, 
TIl(' IIn'I'ng-1' 1IIIIIIIni lossps han' hl'l'lI D,OR lOll of soil P(,I' H('I'I' IIlId 0,00 
lWl'('l'lIt of thl' lotnl pl'l'('ipiln.tioll lost liS 1'1111011'. \VilltN \l'hl'n.t stllhbl(' 
!t,t't stnll<iillg' 0\'('1' willt ('f' hilS \.>('('11 pl'H('tienlly u.s p(l'l'di VI' liS gl'llss ill 
(,()lItrollill~ soil loss<'s, although thl' nVl'l'Hg<' wnlt'1' 105s('8 w<'I'('high(,1' 
tll:1l1 for gl'nss, This disl'I'('pnlll'Y is n,ttl'illllt('d to til(' high I'IllIolr ill 
til(' ~ipl'illg of Jna:~ fl'olll SIIOW 11Il'llillg- 011 t'I'OY.1'1I soil. Th!' standing 
stllhblp hl'ld II nlu('h Inl'g('I' nnHlllllt of snow thllll till' othC'1' plnllt 
('O\'('I'S l{'stl'd, 1{('llltivl'ly low soil 10ssI's o(,('III'I'l'd (/III'illg- t:llis I'lIlIoft' 
lWJ'iod Soil lossps HI'(' slightly gl'('lIl('I' \lilliI'I' II sprillg wi It'll I sluhhlp 
('OY('I' lhnll 1I11d!'1' \"'lIl('1' \\'IIt'nt, Silll'!' thl' dl'm;ily uf till' stalld of 
spl'illg wll('l1 t iR ~I'II( t ,til." 1I1I1I'1t II'HS tllllll Ulnt of "fllll-sl'(·dl'd whent. 

'('ht' wid!' disl'l'l'PlIlII'Y Ill,t \\'('1'11 tlt(, soil loss(';; liS I'<'pol'll'd by tlll' 
1'1'('01\ nIl iSS:III1'" l'l'llsioll slln'''.\' II lid t ItIlSI' frOll1 till' ('0111.1'1)1, i;; :I ('('1l11I1 t ('d 
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10 
Soil lass (tans or runoff, percent) 

l<'llH' H" I ii, 1-;11'('('( or plan t ('\In'l' 011 \'I'O:<joll 1\l~~C- f('!l1I1 t h,' 1"0(( I II "Oil t 1'01 pl"l~ 
1'01' L1ll' Pl"'jll(\ ,I lIl.I' I, l!la2, t(J ,111111' an, 1\),12, 



for in pnd by tlH' fll('t tbat lh(.· t'onlrol-plot dutu are confined to 
I'elntively shOd slope'S lind 01](' soil tYPl', while those' l'('pol'ted ['!'OIn 
the survey inelud(> tl v!lridy of slop(' I('ngths of \'IlI'ying topogl'llphy 
find severn I soil tYI)(>S. F\1I'tiH'I'mo!'(', (h(, losseo; from th(' open fields 
nrl' flugnwnted by the Ill'fl.etiC'(', ('01ll1l10n in lhis I'pgioll, of throwing 
th!' furrow slicl' dowll thl' slopp ('neh tiI1l(' the Innd is plo\\'('d 1'01' wlH'nt. 
Thl' mOI'(' rnpid 111l'lting of dN'P SllOW dl'ins 1I1l<ll'1' til(' influt'llcP of 
Wlll'lll winds nlllY enus(' 11101'(' I'lll1o(1' Hnd soil mO\'('n\ellt in tht' 01)('11 

lipid thnn ill tIl(' I'('stl'iell'd nl'('ll of tb(· con(I'ol plot b(>('llIIS(' the wider 
vnl'intion of slop(' t'XpOSlIl'f' of til(> fonnel' uf\ ('olll]1ul'('d with th(' Int t(·I'. 

1~l'osion is uSllully S(,\'('I'(' dlll'ing til(' winl('1' inllnl'(lilll('I)' following 
thf' s('('ding of wint('1' wlH'nt, ('sp('einlly if s('pd('d on SUIlIII1('I'-fallow"d 
land. TIl(' fnllo\\" sy:;tPIlI 11:; pl'l1di('('d 011 thpsl' plotf\ ('onsists of plow­
illg- thl' emp I'Psicllll's UII<I(>I', unci sin('(' tIl(' wheftt milk!'s only n SCHllty 
g'rowth dUl'illg' till' 1'1111 g'l'Owillg "PilSOII, tIll' soil is I('ft with IlIl iliad£>­
ql1ilU' \'('g'('(111 CO\"PI' dlll'illg' 11 pl'l'iod ",hell hl'i\\'Y I'llins HI'(' likely to 
0('('111'. 'Yhl'ut s('('dl'c1 011 S\\'p(>t('lo\'PI' Inlld is nlso d('iil'i('nt. ill vPgl't.­
aUn' pl'olp('tion dlll·illg this IWl'iod, Tht' 1l\'I'L'ngf' nllllllul soil loss fL'OIn 
til(' williN \\'heui plots hilS IH'l'n :~.14 tOilS 1)(>1' H(:I'(, following; sw('(~l­
('lon>1' nnd ·:1,02 tOilS followillg' fllllow, \Yntpl' lossps hn\'(' 1)(>('11 4.:n 
lUll I :'i.52 IWl't'plll of til" jll'('('i pi t:llioll, 1'('Slwl'ti n·ly, 
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A vegetal cover of l-year-old sweetclover which had been seeded 
with peas as a companion crop, with the crop harvested fOl' dry peas 
and the residue retmned to the land, did not provide adequate 
erosion control. The low degree of protection furnished by the clover 
can be attributed to the poor growth frequently obtained when a 
compllnion crop is grown. The u.verQ~e annual erosion 10RS for this 
type of cover wns 5,.79 percent of tIl(' precipitu.tion ns runoft' and 3,88 
tons of soil PCI' acre. The effect of a companion crop on the u.mount 
of vegetal cove .., IlS meas1ll'ed by soil and water' losses, is shown by n· 
comparison of tIl(' results obtu.ined from south control plots 4 and 9. 
K 0 companion crop is grown with the clover on plot 4, which is seeded 
to cio"er thr Slln1(' yellrs IlS plot. 9. For tIl(' 3 years that sweetclovCl 
wns planted on these two plots, the nNernge IlI1llUIll el"Osion losses 
were 1.91 percent runoft' and 0.25 ton of soil per acre on plot 4 as 
compal'ed to 9.16 perccnt runoff and ]2.27 tons of soil on plot 9. 
The average annual green woight of the sweetclover tUl'l1ed under the 
::lccond ~Tcar of the I"Otu.tion was 13.9 tons on plot 4 and 4.3 tons per 
nere 011 plot ~). Tlwl'(' was probably an eycn greater dift'crence in 
the actual 'density of tlw plant cover furnished in the two cases during 
the erosion senson thu.n is indicated by the datu. given. 

Plot 13,J11iLintained in a bare u.nc! uneultivated condition has shown 
the highest losses of both soil and water. A loss of 22.08 tons of 
soil an IlC~e annllnlly and 21.13 percent of the rainfall as runoff have 
been rE'col'dcd for this condition. This treatment produc('d a ver~T 
critical erosion condition in that the moisture in the soil profile wus 
maintained neal' its mllximull1 moisture-holding capllcity at 1111 times; 
thE' soil wns compnctcd and no protective coyer was provided. Severe 
channeling of the soil, ns shown in fig\ll'e 16, also contributed to the 
losses that occurred on this plot. 

Thl'('e ~Ten.1's' data from the crop-rotation series of plots showing 
the effect of four types of plant covo1's on erQsion is given in table 5. 

TAnT,}} 5.-'1'lIe effect of plant cover on erosion 10s,~e.~ for the Ii-year period 1938-1,2 I 

, (crop-rotation plots) 

Erosion losses 

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

Holation Plant "over during Rnnoff Soil Joss per acre 
No. erosion season 1----;;-----;;----;----;,-----, ,I 

J~~l- JOit IIW- Avg.; Wtt J~f Iu:t 194~- Avg. 

----1--------1-------------------­
j/nches Inch •., Inche., Inches Illches Ton., 7;m~ TOilS Tons, TOilS 

10••..•••••. AH'!H~.g~n~s 1II,lxture. . 0.0~9 IO.()():~ O.()()I 0.014 0.01~ 0 n.ol 0 0 I 0 
2,·1,.0,8 ... ' Sprmg"heat.stubble. ".Otl i .02h: .()()2 .027 .03_ U 1.00 0 j .01, .01 
1,3,5,7 . Winter wheal stUbble, •. • .127 .017' .030 .. 010 ,.046 0 .01 0 ,0 : 0I 
I, a, 5, i ..... Winler \\'hen( ......_•••• '.273 !I.a7a : .070 l.l64 1.470 .05 13.82 .0711. 751 3.92 

, 'I'he <Iatn nre based on yenrS beginning July J ami ellCiing June 30. The rain rail data ror these years are: 
19:18-39,15':18 inches; 1939-40, 10.35 inchcs; 194()-41, 26.59 inchcs; 1941-42, 17.58 inches; average, 18.98 inches. 

The results, which Il.re in agreement with those obtained from the south 
control plots, show that the highest erosion losses occur on lund 
seeded to winter wheat, and the least on estubli&hed stands of nlfalfu 
and. gmss. Both winter nnd spring wheat stubble are very effective 
in controlling 1'1I110fl' and erosion, but the winter when.t stubble is 
usually slightly more effective than that from the spring-seeded grain. 
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"'IUI'HI, IG.-auuth cUlltrul plut 13, bare alld untilled treatmellt. ~lay 5, 1942, 

EJ.'FE(T Uf' CHOP IlOTA'I'IOl'"S 

Thp Widl' vfll'intion in til(' efl't'clivclll'ss of dilTN'('nl plftnt cOn'rs in 
lh(' control oj' soil flnd watc'/' Im;sps indicfl.tps the impol't.nncp 01' dl'n'lop­
ing a ffl'l'llling system that will Pl'O,Tidc an adNI'IIl,ll' v('g('tnl eonl' or 
pl'oducl' fL l'nyol'nbh' t.illng'(' condition dl1l'ing tlIc \\'inlN' erosion St'flson. 
It is also ('ssl'lItial t.o pl'oyi<il' soil nitrogell and organic lllfl,ttl'l' ill 
sufiiei('flt quafllilics 1'01' thc maintenallC(' of' fl, slltisfnctory fertility 
I ('v('J (Lilli dCn'lopllH'nL of a fllYOmbll' soil Stl'uetUI'P. 

Huch a cropping SySLl'lll should includ(' a Il'gume like sweetclon~r 
01' alfalfa ns n soil-building crop. All cmp rC'sidul's should be care­
fully uLiliZt,d lo fUl'nish Ull (,!fectiyc pl'Oteetioll nglliflsl Pl'osion dUl'ing 
t.hl' win tel' sC'flson nnd io provide pIau t matel'iall'ol' the mnin telle11nce 
01' soil organ ie mn UPI'. 

Suuth control 1'Iots.-A 4-y('aJ' ]'Oto.t1011, consisting of peo.s and 
swel'leion'l' sl!l'<ied tOg'l'thl'r tlw fil'st yC'al', sweeteloycl' ns greell 
mfllllll'(' tll(, s('eolld year, willter wheaL, nnd spring wheat, has beell 
followed on plols 9 lo 12, inelusin, sine(' 1931. lrour other cropping 
systems followed on this Sl'ril'S of plots consist of grnss cut for hny, 
spring wheat fcrtili7.('d IUlllunlly with a111Ill()(1ia111 sulfate, winter 
whcat nltel'Jlaled with sumn1l'J' Jallow, find the barc and untillcd 
condition. 1YhNlt stubble wus tlH' win tor eoyer following iLll wheat 
crops. The efrect of these different cropping SyStl'IllS 011 soil and 
wat('r lossl's is sllown by the' dn,tn, givell ill tabl(' 6 nml by figure 17. 
'1'11(' data, Hl'l' di"itiNI into Lwo 5-yetlr periods, July 1, 1932, to June 
30, 1987,1111(1 July \, 1987, to June 30, 1942, ill order to show the 
cumuln ti n' (ill'l'C'l of till' tl'eil,lmeJl t.s. 
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Cropping 

system 


Gross 6 ~='----, 

Spring 7 I"'"--<=-=-' 
wheat 

RotoHon 9-12 ••••11111••••~~___1: 
1-___,-___.-___-,-....J 6.59 

Winter wheat ••••••••1J~~____1..,
and 3,8 " summer follow 1-___--,____....,-____....,--1 6 .52 

Bore. 13 20.53 i 

untilled I----,------,.J l....__--,___-.-___..J 2 1.96 


I 
 • 

, 

Gross 6 
 pO.OOI 

0.19 

Spring 7 pO.03

wheat 0.29 Five-year period :I 


July 1,1937 - June 30, 1942 

I 

Rototion 9-12 
0.75~., 

, 

Wheot 1.403,8follow 
~1.3i 

Bore. 23.6213untilled II ~~.:..20 
2 4 6 8 10 12° Soil loss (fons)or runoff (percent) 

FWI'HE 17.-·1~f1·('ct of ('ropping system 011 soil and water los:4eH. A \'('mgp annllu 
\':1111('''; for the south control pIM;;. 

'I'ABI,J<] (j,--RJrl'ci of cropping sys/elll on erosiou losses. Average annual values fro/ll 
south control plots for lhe o-yellr perior1.~ J'lIly 1932-J'/I,ne so, 1937', nnd July 1, 
1.937-.1 line SO, 1942 

I IU32-37 1U:l7-42 

.---
l~ullolT I RUlloJI I'

Plot
Croppin~ 'YRtem "i\'os. Soil I' SoilPerccut.- Joss Percent. I loss 

age of per age of I per

IDepth precipi- acre Depth preclpi- acre 
tation I : tation I 

8 
'."3 '2Gmss_ .......... ~-··~----......._.1·--6-.' 10"44 . per~_I,'e.·'3~t37 1~IO•.1I3t"25 J'o..C.o,hl~? per~e/.'29:~ 18.,I~08"11 


Sprin~ wheat, (('rlili,..,,, 7 48 oN 

Hotation .. ___ .. ''''0 11-12 1.362 6.59 3.63 .142 .75 .53 
WiIMr wlll'ut-faUow I 3.8 1. 348 6.52. 3.29 .253 1. 34 I. 40 
Bure, untilled. __ ..... 13 4..,:17 21. 96 20.5:1 3.816 20.20 20. fi2 

Av('ragl' annual prt'clpltatlon: Jul)' I, 1932-Junc ~U, 1937, 2O.W inches; July 1. 1937-Junu 30.1942,18.8\1 
inclms. 

I 
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The most effect.ivt' cropping system for the control of <'l'osion was tilt' 
maintennnce of n grass sod, Spring whent grown ('nch YI'nr und f('I'­
tilized with nmmonium slllfnt/' nlso gllV(' ('f!'ectiv/' control. Dl1ring tl1l' 
first 5-yeHr period, til(' 4-yeilr sw('dclover nne! thl' win tel' when t­
summer follow ('ropping syst('ms Iwd npproxiIlHlt('I~T equnl Pl'osion 
losses; hut during th(' s('cond 5-:V(,IIT p('Tiod, the' SW('l'Ielov('r rotH tion 
hnd only 5(5 p('r(,pnt nSlllu('h l'unof!' lllld 36 IH'1'(,pnt flS Illlleh soil loss 
ns the wheat-fnllow Syst ('Ill, 'J'h is iIHI iCIl t('s thn t till' lIS(' of sW('l'tdover 
ns a gn'l'll-InnlHl1'p l'l:Op lilts reduced till' soil ('rodibility as ('omplll'('(l to 
till' sUlluner-fnllow tn'utlll('nt. S<'YI'1'(' l~rosioll oe('ul'J'NI 011 thl' 1>111'(' 
and IIntillt'd plot durin!! both a-yellr Iwriod:;, lIowPY('r, th(, wntt.'r 
loss('s from t1\(~ Inttl'r trentllH'lIt were only slightl~' ll's5, Wh('l'C'llS tlH' 
soil loss('s wC're f,'1'C'a t('r dul'in!! tht, s("('(lIId 5-,n'al' ppriod thn Ii thl' lirst. 

'I'll(' ('frect of s\\"('pteloyc'r lind SUIlIIl1l'r fa Ilow 011 ('l'Osion from Inlld 
sl'('ded to 'vintl'l' wh('nt is shown by th(, dnta giYl'n in tl1bl(, 7 alld figlll'(' 
18, 'J'h(' l'('sldts un' sUll1lllnl'ii:('d for tlm'(' difTl'rPlIl p('riods on the 
bnsis of the nUIllber of crops of sWl'ptelm-(,T utiliz('d liS gT(,pn 1I11111111'e, 

T,\JlI.g 7,-('oUllmr£,.o// of erO,~£QI/ lnss/.'s fro/ll wh/ler ·//'/i/'ol ''''I't!rt! afl!'r sUl/llller 
fallml' and 811'frlr/OI'er, AllI'ragl' l/'IW:/II1/ val III'S frolll Ihe ,~o/llh cOlltro/ filnl,~ 

"~illl {If wht1ut Sl'('tlt'd nftt'r \\·iJlll'r Wht1Ul set.'dl'(j n(l~r 
SIIJIJlII,'r fallow (plnts:l, S) s\\'('dclonr (plots 0,12) 

Period I ---------­

;;011 loss Ill'r Soil loss pt'rHUllot! nUllotIn('r(' nert:­
----------------.-.-....•. -----..------.- .._--­

[udu.'! 'I'UIt,'1 lucile::! '["aiM 
S,Il5 I, ;80 6,59 
I. 98 , :1.1:1 I. \4l~]gjg :"::::::::::::::::::::::::::::::::::::::1 1: ~~~ :l.n5 ,().In 

------------
,2fj 

-1,02 ,Sf':l i :1. 14_~1932--4L"'""'""'""':"~"-===~1~__ ~~O!'1 
1'1.'1)(1 data nrr hnsNI on 12-lIIonlh Ill'riods, ht\~inning Jul~.. 1 and cndingJunc 30. 

2 r~ach rolation plot. had IH\d 1 ('rop Of SWt'l'I('lo\"t'f. 

'\ Earh rotnt.ion plol had had 2 ('fOPS of sWI,.'l'h·lo\'t'r. 

.- Enrh rotntiOIl plot lInd lind a.'rops of SWN"c'low"r. 


Rw(,(,t ('10\'('1' hud bC(l1l 1-'1'OWIl 01]('(' on (':Ich of tlw foul' pl01 s during t.he 
1932·36 p<'l'iod, twi('(' during the l!la6 40 pC'riod, nnd thr('(' tinlPs on 
('Ileh of tlH' two plots of th(, 1940·42 I)('riod, 'I'hl.' :tv('J'H!!(' HlIllU1I1 
soil und wllkr loss('s W('l.'<' high('st in 1932-·3fi, ill1d then' WllS:l de('J'P:lS0 
eHch Sl\bs('qul'lIt p('riod, ('xeept thnt thp soil loss wus gTentpl' on tl)(' 
summpl'-fll.\low('d plots during tlw third p<'l'iod thnn during til<' S('(,OI](1. 

Wid(, vnrintions in the' amount of erosion loss('s from v('nr to Vl'lll' of 
<,nch period ('n II 1)(' nttTi buted 11l1'gel~7 to c1illlH tic fndors, ' 

Runoll' llnd ('rosioll wns kss durin!! ('neh of til(' thn'(' l)Priods 011 Inlld 
sl'('tled to wintl'r wheat following sw('delov('r Ihn n frOIl! la nd prl'viOllsly 
sumll1('T-fullow(,d, Also, thl' ratio of erosion loss('s frOIl! fnllowed IlIlId 
to thos(' from sw('etclov('l' lnnd b('('I1I11(' gl'('ntt'r f01' ('nell sll('('('('din!! 
pt'riod, indicating tlwt ('11eh udditionnl 1:,'1'ePIl-llliIl1Un' crop of SWl'('t­

dover reduced the crodibility of till' soil I)S cornpllred with summer­
fallow p1'llctice, It uppears tbnt the protective' efr('et of S(lyprnl CTOpS 
is eumula,tivc, During the period fl'olH July 1,1932, to June 30, 1936, 
whc11 eaeh of the rotation plots bud hnd 011(' gl'een-llwn1l1'(' ('rop, thl' 
!w('rnge annun! soii ioss fl'oll1 tb('s(' plots WHS 0,59 tons ppr II ('n' 115 

('ompUl'('(1 to 8,05 lons from tlt(' Sllmm('I'-fnllowl'd Ilmd, Aftl'1' t\m'(' 
crops of sweetclovel', however, soil loss was only 0,26 ton Pl'l' fler(' as 
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C:=J Winter wheat after summer fallow 
~ Winter wheat after sweet clover 

RUNOFF SOIL LOSS 
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t<) t<) t<) t<) <t<ten en enen en !!! 

FlO ('RE IS.-Comparison of erosion losses from summer-fallow ami sweet.clover 
land seeded to winter wheat. Average allnual valuc~ from t.he south control 
plots. 

compared to 3.05 tons per acre annually for the same period from the 
fallowed land. 

A comparison of the yield of winter wheat grown on sweetclover land 
and on summer-fallowed land is given in table 8 and figure 19. The 
results, summarized as 4-year moving averages, show that sweetclover 
used as n green-manure crop greatly increased the soil productivity. 
Then' has been an increase in the wheat yield from 42.3 bushels pet· 
acre for the 4-year pel'iod of 1933-36 to 51.9 bushels in 193841. A 
corresponding increase was obtained in tbe green weight of sweet­
clover turned under. This factor and the cumulative influence of 
succeeding crops of sweetclover grown OIl the land are the principal 
reasons for the steady mcrense in whent yields during the course of 
the experiment. This particular nrea of land was not ill a high state 
of fertility at the time the sweetclover-croppillg system was initiated 
in 1931. This incrense in yields by these well-tested methods of soil 
conservll,tion, developed during 11 years of research, hus important 
significllJl(W for Hll' entire ]>n]ousc, at the present writing, in meeting 
the wartime demnnd for greuter crop production. It is expected thnt 
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FIGURE 19.-Yield of 	winter wheat grown after sUlIlmer fallow and sweetclover 
plowed under. South control plots. 

the present upward lr('nd ill yield will SOOIl reach il mnximum de­
terminedby some ot!\('1' limiting fnetol', slleh ns soil moisture. 

lUthough tiH' yidd of whent on summer-fallow land hns f\uctunt<.'d 
widely during the period of the exp<.'l'iment, thc trends in yields, 
together with results of soil-orgnnic-matter nnnlyscs nnd soil and woter 
losses by erosion, indicnt<.' t!mt the wheat-summer fallow cropping 
system is soil depleting, while n l'ototioll including 11. legume such as 
sweetclover os a· grecn-mnnure crop tends to mointllin the soil nitrogen 
and ol'gnnic mnttel' in sufficient quontities for sntisfa('tol'Y soil fertility 
and structure conditions.• The results of on nnnlysis of soil snmples taken from tlwse plots ill 
1931 nnd 1939 show thnt the pl'llctic(' of summer faHowing reduced 
the soil orgnnic-ll1atter content at a more rnpid I'll tt, thun the sweet­
dover cropping systcm. vYhen the experiment WilS initiated in 1931, 
the organic-matter content of tIl(' soil on tlwse two groups of plots was 
was 1.95 perccnt, ond in 1939 the fallowed land hod 1.76 percent ond 
the sweetclovel' lund had 1.88 percent orgnnic motteI'. 

There is a direct relntion between Hle weight of sweetc1oyel' tm'ned 
under os green manure und the yield of winter whent produced on th(, 
land. The weight of sweetclover obtained on plots 4, 9, 10, 11, nnd 
12 during the pcriod. of the experiment and til(' COlTcsponding yields 
of wheot given in toblc 8 werc iU'!'f1ngcd ill onl('r of incrensing weight!" 
of swectcloyer. From this Ill'rnngem('nt, four-plot ll10yillg Iwel'l1gcs of 
weights of sweetc10ver and wheat yields were culculuted and are showlI 

http:I--Yield-.h.ol
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TA81,.; 8.~JVinter wheat Yl:eld follow,:ng slimmer fallow and 8wcetclover plowl'd " 
ll11der (sollth control plot.~) 

-~--~ -- --r--
Oreen Yield of winter wheat 
weight. 

SWloctYear Plot No. SWl'Ct­

o! 
L:,U~~110W IlInd ..clover 

clo\'~rturned IIIndunder I Plot YieldP(lf uenlIJH!r Hcre No. per acrr 
-.-----';- ..... " ~---,-"""-- .......... 


'POllS 8'Mhd.,Bux"".,
4 16.·1 fi(l.S 3 4·1. IHI:~I { 9 1.7 :IS. {I 3 ·14. I 

1\1:14 i2 Itt; 41.5 8 2'2.11 
\!l:lS • Ii 4.7 41.9 3 51.:1 
19:16 ..... _........ . 10 \1.0 4(;.7 8 :17.1 

·1 n.·1 ·Iii.:! 3 4S.0JlI37 \I i.n 45.7 3 48.0H19:\8 • • .•. 12 13.0 54.' 8 :14.!! 
19a9................. . 11 5. \I 42.0 3 :111.:1 
194() ...... . 10 1:1. \I 52. ; 8 19.5 

4 18.S li3.2 3 46.3J!l-H . 0 0.8 .58.21 i 46. :I:1 
--~--. 

I'OUH·YEAH ;\IOVINO AV.ERAOE (PLOTS 9, 10,11, "\ND i2) 

Ill:J;I-36 __ ...... . 5.5; --:2.:l I as.!! 
19:14-:l7 ..• " ......... . 5 . .5 44.0 i .. 39.8 
193r,..ag .......... . 7.1 .fi.!! 42.8 
i9.1ft-311 7.4 47.:1 a\l.8"1 
i9.17--10 . 8.0 48.8 :11;.4 
1938--11 10.7 51. 9 :11;.0 

gl'llphicall~r ill figul'(' 20. Thl·st.· I'l'sults sho\\' tllilt smull CI'OPS of swect­
clover nre only slightly efrectiYe ill illCl'eusing wllellt yields. but fOI" 
amounts grentcr thnn about (j tons pel' ucre, the\'(' is 11 ntpid increuse in 
.vield for cnch ndditiollnl increment of sweetclovcr utilized us green 
lllU1l1IrC. TIlt' curve tends to level off for sweetclovcr weights in excess 
of u.bout 12 tons, indicnting fnctol'S other thnn the supply of n,vailable 
nihogell hU,Ye bCCOIlH' limiting. The yields of winter whent after 
slimmer fallow for til(' snme Years show that climntic fnctol's ha.ve had 
110 significunt drect 011 the tl:end of crop yields during this p(·riod. 

Crop-rotation 1Jlots.-RunoO· alld soil los8(,s fl'Om the eigh t 2-yenl' 
(~I'opping syst('ms for til(' pet'iod July 1, 1938, to June :30, 1942, aTC' 
giv('n in table 9, nnd in figure 21.. Thl' cropping syst.ems including 
summcr fallow in combination with whent hnd the Inrgest soil and 
water losscs, whill' wheat grown in rotntion with Huballl clovcr as a 
green-manure crop hnd the smnllest ero"ioll losses. 'I'll(' summer­
fnllow treatment p('rmitted more than twicl' as much runofl' and foUl" 
times as much soil loss as the use of Huhum clove):. Rotntions con­
sisting of wheat alternnted with pens ha:l'v('sted for seed or used ill u 
mixture of pens und spring wheut us u· green-manure crop, had losses 
intermedinte bctw('('11 the two extremes. 

The high losses. for the crop yenr 1939--40 U.t·C tlH~ result of thre(' 
periods of heavy precipitation in Febmary find ·March. Most of the 
rain during this period had relatiyely high iptensities and fell on 
Siltumted or nenrly sntumted soiL . Tile high crosion losses in the 
spring of 1940 from plots 1.2, 18, und 19, which were cropped in 1939 
to peus, peas, und spring wheRt (under), nnd Hubnm clover (undcr), 
respectively, were due to n. Inrg(,' e;~tcnt to the fact that these plots 
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:FIGURE 20.-Effect of amount of i;weetclover turned under on the yield of wint~r 
wheat. South control plot.s. .. 

Cropping PIOISsystem I 
Winter wheat 1084 SCilllOSS (Ions per acre) 
and Hubam 7, 28 1159 1 Runoff 	 (inc_.1Iclover under 

I IWI·ter wheat 
and peas 	 1.99

14,21(under) + 0231 

spring wheat 


I I 
1.82Winter wheat 10,29and peas 	 0.299 

I I 
Winter wheat 3.28and summer 9, 22 


fallow 
 JO.367 

I 
Spring wheat 10.91 

and Hubam 
 6, 19 0.137
clover under 

I I 
Spring wheat 1.40and peas 4, 18 


(under) + 1 10.157 

spring wheat 
 I I 

2.48Spring wheat 12,25and peas 1 	 10.217 

3.76I I 
Spring wheat 

and summer 3, 16 


1 	 1 0.289fallow 
I 
o 	 2 

Soil loss !tons per acre) " 

o 	 01 02 0.3 

Runoff (inclles) 

FIGURE 21.-Effect of cropping system on erosioll lo~ses. Average anllual values 
from the crop-rotation plots for the period July 1, 1938, to June 30, 1942. 

5526210--401--3 



34 TECHNICAL BULLETIN 860, U. S. DEPT. OF AGRICUJ.TURE 

were fall-plowed up and down the slope. Consequently, the amount 
of erosion during the 1939-40 season for these three spring wheat 
cropping systcms is considerably greater than would be expected if 
the' usual type of tillage opel'o,tions had bCl?n practiced. l!'all tillage 
operations were conducted on the contour III 1940 and 1941. 

TABI,E 9.-Effect of croppi1lfl system on ero.~ion losses. Average ann1lal val1lCS from 
the crop-rotation plots for the period .hIl1l1, 1988 to June 80,1942 

Hlln()fT 

1 ! . 1'1015 i, I1'101." 3 ' I·Plots 6,Plot; 9, : Plot.s : Plnt.s 14,21 ' 28 . ."; l'lot5 Plots 4, 18 19
16 I? ?<, .' . •Year' .,2_, . 10,211: wjJlI.~r ; willier spring -' ...., r spr~nl! : Sprllll!

"nter (winter wlll'ni nlld Iwhellt. whrnt 'sprlllJr Iwlwllt IInrl, wh"nt 
whent. whcnt 1'1"••' (IInder) and IInrl whrat II(,"L~ (llI!der)I lind 

IIl1d ! nnd + spring IIllhnn Sllllllller I lind + spring Hllhun
sllllllll~r pens) whent, do""r fillow 'I)(,IIS whent clover 

(11110\\ , (Ilnd~'r) , (IInder) 

-------- ---" ~-.- I 
IlIcli /neh Inch ]nrh I neh I nell Inch Inch

!038-a9. _._________ 0.159 0.301 O.lal O. ~~l!l O.O!l6 0.114 0.019 O. II 1
19311-10 ...__._______ .918 .753 .7a8 . :i72 • fiOl '. ila '.471 '. Wi1940-lL. _.__________ .080 .080 .00Il .ma .062 .ooii .()(Xl .001 
1941-0\2..__________• ~I .05i .(148 .O"ll .4118 . o:l5 .1:lS .1211 

~1~1---.-!5-i-1Avemge_______ .367 .2118 .231 .150 .137 

--~~~----~----
Soil loss ~r nero 

I 
'f'o". To"., I To". i Tou,I{ '/'Oil.'{ 'rOilS TOil.,11I.'l8-:lIl. _____________ Ton& 

O.O~0.02 0.05 n.02 0.01 0 0
1930-10....._________ !I.fiS i.oo , 5.26 ' 3. 26 1040-41 _. ____________ .04 .Oi 0 0~!l i ~ill ':~ I'~~1941-0\2. ___ • _________ 3.48 .li .12 .02 7.89 .06 .33 .3i 

A\"emgc_______ 3.28 1.82 1.40 • III __.~~.I__.84 ---:i:7iJ ~I 
'Preclpitntion (inches): 1938-39, ]5.:18; 19311-10. ItI.afJ; 194()-'Il, 26.50; 11141-42,J7J08; nveruge, 18.98. 
, 'rhc furrows wen' Jllnl~'d nt rlgh t. nnl!les to till' contollr when t.!w. [)(On lund in rot.lltioll 4. nnd t.he [O'CCns 

!lIRnllr<~ Innd In rotlltlo,,~" n"d ~ "WI' plowed in l!l:l,<; 11,,01 10:1\1. It is h('lil'Wel t.hllt til!' hi!!h erosion losses 
on tlWSf.' plots in till' sprinJ! or 1040 wenl cnns"-'d, to Ii lunw dt~gn\c, by this practice. Contour tillage was 
I.mctil~d In 1940 and .1941. . 

SOIl. EIlODlIHUTY 

The effect of the dcpth of smfllcr soil nnd soil organic matter on 
soil erodibility hilS been studied nt three locations. At the south 
control series, plot 14 (dcsurfltced) has not given satisfactorily t,ypical 
results because the lower level of the plot surface frequently accumu­
lated excess moisture from drifting snow. On plot 15, tlie layer of 
clay soil, utilized to replltce the original topsoil, has not settled suffi­
ciently to represent a normal condition. The erosion losses from plot 
14 have been greater than from check plot 3, but plot 15 has had very 
little runoff or erosion. The results from this particulllr serie!; of 
plots aTC not considered to be reliable. 

Oollege .ionn plnts.-The lltnd that has been cultivated for over 50 
years has lost a large part of its organic matter through cropping and 
erosion losses. An analysis of soil samples taken in the spring of 1942 
shows that plots 1 and 2 on the cultivated land have an average of 
2.34 percent·. of organic matter itS compared to a 3.89 percent content 
in the nd}ncent virgin Iltnd. This ('eprescnts It loss of 40 percent of the 
original S\1i1 organic matter. Plots 1 nnd 2 on the virgin area. had all 
avernge o.\'ganic-matter content of 3.51 percent after being cropped 
since 1934: 
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TABLE 1O.-SQil and water losses from virgin land, cultivated since 1934, and/rom 
land (wltivaled for 50-60 !lears 

[College [Ilrlll plots) 

---.--.----------~--------------------------------------
Virgin Illnd 

Wlnler whell!' Whcllt stubble OrllSS 

;Year' Hunolf Hunolf HunolY 
_______._ Sofl Sofl Soil 

loss loss , loss 
: Per- per, Prr· per; . Per- per 

Dept.h, ('C,.,I. . nen' DePth~. l'en!- I lIere IDepth .cell'.•. neret.'., ,. ­.-----------1--- ---,--,--.---------------1--­
' Illches 'Pactll/ '1'01"" : [Ilch lPtrcf:1I1 '1'011. Jllch iPtrc~"l 1 100 

I\lan .. n ",, ________.._________ (l.IKIIi 1).0:1 0 '0.005 0.02 (l.1101 l 0.010' 0.04, 0 
lIl;li .. ;I8.. __________________.... .00·\: .02. () It .00:1 I .02 ,(I()I I' 0 ~) 0
1\1:18-39..... _________________ . f 0 I' () ,0 0 0: 0 0 0 0 
1939-40.••••_______________• .1 0 0 0 0 (). 0 0 0 0 
1940-U ____________________ .j 0 () . , 0 () 0 0 0 0 0 
IIHI-42 ..___________________ .IKl[J i .0.1 .014. 0 . 0 II 0 () 0 

'l'otnL______________ .~l.~l.*:OI I~ .014 J.__ ·~~L~·OI_ .. ~2J~ .01 -0-­

Cultl\'llH'd IlInd 

HI3{\-:Ji .. ____________________ 0.5701 2.51 4. :t17 0.006 0.0:1 0.1104 O. 08IJ 11.35 0.010 
11137-:18 .•• __________________ 0 0 (I 0 0 J 0 . 0 '0 0 
1II:1S-:1Il ..• - ....---------.-.-- 1.1Ii:1 11.74 .203 () 0 I 0 I 0 I 0 0IIl:JII-IO ......____________.__ ,7IMI ·1.:11 2.789 0 0 0 0 0 0 
11140-11 •.••• ________________1 0 0 0 .02:1 .08 I .llSi! 0 0 0IIHI-·12. ____________________ .IM .811 .iOi 0 U 0 : 0 ,0 0 

'l'otnl. ________________ ~12:J41 8. 0;16/--:029 ---:02 ~(-:OSO'-:07-:oro
1

I l'rccipi'i~tioll (inches): 193G-W3i, 2'l.88; iii37-3s~it26; Was-39,I7:26;i9:1~2:1;1D40-=iI, 28.24; 11141-42, 
18.05. 

Soil and water loss cIiI.ta from the virgin and cultivated areas for 
the period .Tuly 1, If136, to ;rlln(' 30, 1942, nrc given in table 10. The 
winter whent-sllmmcr fllllow tl'ellted plots (Nos. I and 2) are summar­
ized on tlw bn.sis of thr two I,;\'pt's of plll.nl covel' pl'evuiling during 
the erosion SCilson, 1lI1.nteiy, winll'!' when! set'dcd on fnllowed lund Itnd 
st,uHling whent stllbblt'. A V~'I·.Y slllall 1l.fIlOllllt of erosion occurred 
in tIle vil'gi'n lund with any of til(' thlw' I,yp{'s of plant cover. Only 
0.01 pel'CCllt of tlw p]'('<:ipitatioll wus lost .ILS I'lllloff und 0.014 ton per 
acre of soil wus lost during the 6 yeltl's fl'om til(' wintcr wheat plot. 
JDrosioli losses wcr(' small fl'om th(' wheat stuhble nnd grass plots 
locnted on the old cultivltted lund, bul· on the winter whellt plot, which 
had n less effective plnnt cover, 2.14. perccnt of the preeipitlltion and 
8.04. tons of soil pel' nne Were lost. These dutll. indicntc thut the higher 
soil orgltllic-nltttter content of the virgin I/\'nd resulted in more mpid 
infiltrution of wuter nnd II greiLtel' I'esistnnce to erosion I1S compared 
to the land. which lIn.s lost a large purt of its organic mutter. The 
difl'ercnccs in the strllcture. of the two soils is very striking during the 
runoff' senson. Tht, sllrfn.ce of the old eultivnted soil brenks down into 
n. decidedly puddled condition, indicating 11. lack of stnble soil aggre­
gates, while n much more porous strucliurc is evident in the virgin soil. 

Idaho 1)lots.4-The influence 011 erosion of the application of barn­
yard mllllure to thc soil is given in table 11 for the 5-year period 
from July 1936 to June 1941. 'l'hese plots hll,ve been cropped to 
winter whent euch yeur since 1915, with plots B-3, D-8, and E-ll 

• 'l'he [Ilrmill~ opernt.ions IIl1d the 1IIIIIINes of runoff SIIUlpl,," were ullder tho supervislQD Qf Mr, O. O. 
Baker, ussisttillt pro[CSSQr of AgrOnQIII~', Universlt.y o[ Idaho. 

http:sllrfn.ce
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treated with barnyard manure at the rate of 15 tons pCI' acre every 
third year. The everage annual soil and water losses from the 
untreated plots have been 0.146 ton of soil per Ilcre and 0.551 inch 
of runoff as compared to 0.088 ton per acrc and 0.303 inch of runoff 
from the manured plots. 

TAB!.E n.-Runoff and soU losses from the rotation plots at the Idaho Agricultural 
Experiment Station 

With manure I 
------.,------..".-,-_._-,-", 

Year' Plot B-3 _. _1__p_lot D-8,._ Plot E~ ___~\~r~~~. ' 

, '1' Soil loss !' ISoil loss IT Ii Soil loss R IT Soli lossnunolT pcr ncr~ nunOIT,' per ncre ,nuno ,per acre uno per acre 

'--;,:;;:-r-;:;:-' Inche., ---;:;:;:;-l-;:::;::,'--:;:::; Illches ---;::::: ­
1~7 •••••••••••__• O. {~5.1 I' 0.002 0.003 0" 0,015 O. 0.023 0.00.1 
19?,-38••____••••••.• .05:1 I .005 .024 .00. .044 ! .(!OI .041 .003 
1938-39........__ •••• .224 I .005 2.6!") .655 I' 1.168 i .628 1. 347 .429 
193HO.............. .055 .003 .O:H .001 .095 .003 .001 .002 
194!HL __ ........... .041 i .003 .041 .001, .(Hi .007 .04:\ .004 

Average....... .085 j .004 .5.'iO .132 .274 i .1281 .303 .088 


Witllout manure 
-----.,...----'--..-.-----.,...---~' 

Plot B-2 PlotD-7 PlotE-IO Average!-'---·----I--~--I·--..---I-----:---
1936-37.............. ; O. {JOO 0.026 0 O. 160 O. o:J8 0.075 1 0.021
I 0 
19:1i-38......._".... .121; .()(11l .023 .002 .022 .002 .057 H

1938-39.•• , 2.0:16 .349, 1.01-1 .028 4.222 1.707 2.424 .695 
J9:JIl-lO..•. , .165 .009' .1551 .007 .175 .008 .165 008 
194!HI .• .051 .001 : .043 I .001 t .007 .003 .o.'14 002 

~~:~e:. '___1 .489:~91 '~~L ·~L·~17_H,~352 .146... , .551 ___ 

'l'reeipltlltion (inches): 193(}-37, 20.84; 19:!7-38, 20.16; 1!l38-39, 16.39: 193!HO, 18.35; 194!Hl, 30.36; average. 
21.22. 

2 BarnYllrd manure npplied at tho mto o( 15 tons per aCre every third year. 

Soil losses from the Idaho plots ha.ve been relatively smull in relu­
tion to til(> water losses because a very lal'ge proportion of the runoff 
was the result of melting snow, a. condition which is conducive to low 
soil losses. Anotlierfactor affecting the low density of the runoff mater­
ial is the relatively gentle 8-percent. slope of the'land on the plots. 

An analysis of soil samples taken in 1938 shows that the organic­
matter content of the manure-treated plots is significantly higher 
than that of the corresponding untreated areas. The uvernge values 
for the three plots of euch treatment arc 2.26 and 1.88 percent, 
respectively. The effect of the manure is also evident in relation 
to crop yields. Avernge yields of winter wheat during the period 
from 1937 to 1941 were 21.7 bushels per acre for the treated plots 
and 14.1 bushels for theuntrcltted. 

MOISTURE STUDIES 

Soil moisture in relation to field conditions.-The absorption of 
precipitation by the soil is important from the standpoint of obtaining 
adequate soil moisture for plant growth, as well as for its effect in 
decreasing the umount of runoff and erosion. This is especially true 
in the intermountaiu nrea of the Pacific Northwest where crops must 
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depend almost entirely on the water stored in the soil from til(' wintcr­
and early-spring precipibltion, sinc(' then' is little summer l'ainfnll. 

Soil-moisture determinations hRn' heen mnde periodically on tl1(> 
difl'erent soils and on land where> Tal'ied Winge and cropping systems 
Rre employed. The I'esults indicate somE' marked difl'erences in til(' 
moislme conditions of difl'('L'pnt types of soils and in soil handkd 
under vari(>d soil-111nnngpmen.t prnctices. 

Tht' influ('nc(> of difrerent CI'OPS Oil tll(' moistlll'c content of thr soil 
at til(' end of the g"t'Owing senson (August) is shown by thr dRta givt'll 
in tahle' 12, 'fhr samplc's I.'Pj)l·(,SNlt uniform south-slope conditioJls 
on which difl'el'ent cropping s~Tstcms W(,I'(' followed. 

'I'AIlI,E 12,- "111}III(''I/('(' of ('i"OJipiu(J system 011 Ih,' pi rrl'lIlay" 0/ soil //Ioistlm! at rlo.~(' 
of (lrOIl,j.1I0 seaso'll t.llI(JII,~/l 

l)~plh of penetra,
tion (feet) SUllJlIWr fnllo\\" 

~.>*'-- -<-.,.,•.-~ ~ -_. ~--~"~-"~.......,.-- 1 

W34 1935 1036 1937 
i 

A \'erng~; 

I 
2 
3 
4 
5 
n 

PerCflltj"l ucel11iPerceUI Ptrctm( Perc~lll ~ Perceul Percellt Perce/it Perceut j='ercellt 
15.S, 15.0 14.0 12.2: 14.3 11.4 .~.5 7.0 9.4 9.1 
2:1.4) 2'.!. 7: :!:l.7: 22.2 

1 

' 23. [I 14.0 I·!.!; 14.·1 13.0 14.1 
21.8 2:1.4! 21),1 i 21.9 2:1,:1 14.:1 15,5 11.6 14.9 H." 
~'O.O .2:1.0 I :!:l.S; 17.1 21.0 15.-1, 15.,'; 1:1.5 1:l.7 14.6 
21.2 j 2:1.:1 I :!:l.S j 17.,j 21.5 18.4 19.0 lUI 14.3 16." 
21.2, 23.0 22.91 ~'2.:I 22.,j 18,9 i 20.1 17. Ii 17.2 IS,& 

2():lli~2'2. 4 i""'ls:!l--;;:9 15.41'5.iJ'""I3"7'~ --1-4.6 
". i ! '_....._..._____ 

1 

ii 
.) 

4. 
5 
II 

'I'll(' results sllow il high sQil-mois(Ill'e ('onU'nt of the sumnl('I"-fal­
lowed nren, as eompaTt'(1 10 the exceedingly dl'.'- ('ondition of the soi1 
on which nHnlfa WflS growing. 'I'he U\'t'l'Ugl' 1l10istul"t' cont('nt of til(' 
fn.llowed soil to it d('pth of 6 ft'd wns 20.9 j)Cr('('llt, while alfnlfa land 
contnined only 10,9 percent of wnter. Bunehgmss and winter wheat 
L1sed moisture to a depth of 1) to 6 feet, but tl1('s(' plants did not l'educ(> 
the moistul'l' to as low it. poin t ns nlfnlfa. Billl1ples tnken in the fnll 
of 1037 in it 6-yenl'-0Id ulfalfn, field showed that tile moisture WitS 

depleted to nbout tll(' wilting point to I\, depth of 14 feC't, the aVCl'ilg(' 
moisture contcnt to this depth being 10.7 pOl'cent, Some moistuJ'(' 
had been utilized to n depth of 17 feet. 

DUl'ingthc subscq Ilent win tel' senson only a relntivcly slllnH all10un t 
of 1'n.in will be required to bring I1bOIl t a sn.Lurn.tcd condition in summer'­
fallowed soil, while the greatcr moisture deficicne,Y in gruss, n.lfulfn" or 
wheat land permits th(' absorption of much more precipitation before 
satul'iltion occurs. These fuet!'> mdicate the reasons for the greater' 
runoff and crosion 011 fallowed land, 
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The soil and topographic charnderistics have a marked influence on 
the amount of water present in the soil at the close of the season of 
heavy precipitntion. 'l'IH' datn given ill lable 13 show that the moist­

'J'ABI,E 13.-Soil-1II0'istllre 1/Iea.~7Ire1ll~llts for rlijrf!l'I'IIII0{,1I1ion,~ On different soil tllpes. 
trJ3/r-fW I 

J.\it)h;;tllre (!onlt'nt. of sl)il 011.......
- _._._------_._--­-

Deplh Qf penetration 1'1110110" sill JOIIIII (llort h IPlliouse sll! IOllnl (sout.h PllloIIS'~ sill~', clll~' 10I1I1l 
(fc~tl sl(1111'S) • lind west slopes)' f (l'rodl',j 1111111)115)' 

~" .-----~-~-~ ~ ----.. -~-~-.-,-~"-- ---_...""- --~- ........--,---,..---- ..... ­

111:14 W35 1\131\ Ascr-' IIJ:H 1II:1r. II/:lU An'r- ' 111:1·\ 1193., ; 11)30 AVl'r-
I (Ill) (10) (6) ago, (5) (5) (8) IIgc (Ul (6) \ (0) ag(' 

-----.\.;:; .-;;-1-;;- -;:;:-;;-1-;;'-;;-;; -;;1::-, -~cI~'Pel. 

. ', .. ,, __ 22.S 23.7' 24.2 2:1.0 I{I, 11 j 18••1 22.0 ~~l.n lIi.3· 18.1i Ill. 0 17.1 
~-~ .. ~ ........ {. 2·1.5 i 28.8 aO.2 2;.8,22.1 j 2.5.n! 2.1.5 24,4 1?7 :!t.2 22.1, W.3 

~--,-~ .... --~ •. J¥O.? ;~.~ ~~.~ ~~.!:~'l.l!2rl"1 ~~.~ ~:~~7 I~,.() W.O ~1.!' 'p.ol
- --~w~~--~"-J ~:i..J t :;/." ~'., ~h'l' ~1.~ !i ~~.* :;20: ;;... 3 l/.~ !}),! ;;1.1, ~/.! 

- • - M"I :;~t ~ ~}. p , :;~, ~ ~~..i ;;.I..J .~:;' ~ :;0.1 ;;~. 6 W. t' ...0. ~ t1. ~ ;0. ~ 
• --' _1..1 I _1 ..1 I --. b -.j. I _.l.!i 

j

1 __' b -0.0 --. I 19. U :m. - 10. n 20. -

A\'er~e,~~~:::2-1~5.1_~~_~121i. 5_~,.7. ~~. I, ~1. 0 22:5122:'518.2' -ii;~ ~io~ Iil.il 
I Slllllpl"s IlIken in ::-'1''')" 1!I~_1I1I1<l lIIa5. IIlId A prfl 1\I:11i. 

2 'rlw munbers ill pnn\uthl':,(iS h(·lnw tlw Yl11lrs illdhmtC' tlul nllllllwr of lo(.',ntioli::: froJII \\·hich smllpics were 


tuk~n~ 

ture eont(,lIl of the' s\II'fflt'(· (i fpl't of soil is hight'sl 011 til(' s!l'ep north 
slopes and lowesl on the eroded hilltops. ROllth and Wl'S! slopt's 
hl1\"e n, soil-Illoistll!'e ('011 lent intermediate betwc('n t1H'Sl' l.wo ('xlr(·mes. 
The upper (l-foot seetion on t1w north sIOI)('S is 1ISIIIlII", ft.lUll' mnXilllUI11 
field moisbll'p-holdillg' (,ILptH'it:~r 111 til(' eady spl'ing, whilt· dry soil is 
frequently fOllnd n.hovf' the sixth foot on hilltops i:lll1.1 W\'I'(' Cl'oPlwd 
til(' IH'('\'ious Sf'nSOll. 

'Phis vlLrin tion ill soi I llloistu1'e is the' ('('slll t of difl\'/:PIJ('('s in till' 
infiltmLion I'Il.les of thl' Sllrfnl'(' soiL tIlt' Hmount of pfi\'div(' pr'N'ipiln­
tion, nnd til(' t'\'npomlion from thl' soil surfll(,(, in till' thll'l' locntions. 
The dcpp friabll' sul'l'n('(' soil on the nOlth slop('s nhsorhs wllter mpidly, 
while on th(' ('rod('d shallow soil. absorption is much slower and mol'(' 
of the prec·ipitn.tio11 is lost ns I'lmofr. Tht' g'rcn.l<·r (·fJ'c('.tin precipitn.­
tion on the north slop(~s is the rcsult of S110'" blowin!! ofl' till' hilltops. 
Itnd to n slllaller ('X tent. from tIl(' south n.nd west SIOPI'S, and a('cnIllli­
In.ting in drifts on the nOI·th slop(·s. .I!jvn.pomt.ion fl'om (h(' soil sudlH'(' 
is lowest on tl\(' 110rth slopes becn.llse of lower tcmpernllln's find kss 
wind movement. 

The hilltop tree plnnting hns hnd n. marked df(·et 011 the nmount of 
water nbso1'b('(1 by the soil. In till' fnll of 193G till' soil moistm'p hnd 
been depleted 11pj}roximately to tite' wilting point to n depth of 12 
feet wher(' trees werc/p'own nnd to 8 feet on n hilltop plnnted to 
alfalfn. '1'he precipitntlOll dmillg the winter of 19~Hi-37 consisted of 
n lnrge proportion of snow, which drifted yery extensively. Sufficient 
snow wnsheld in tIl(' tree nTcn to CilUse the moistme to penetrate dur­
ing the winter and spring sen son to a depth of I) feet. It wns enlcu­
lated that 30.9 inches of wnt(~r was nbsorbl'd bv the soil. On the 
i1lfnlfn nren, where most of til(' snow bl(·", of1', it' was found that the 
moisture penetrated only 2 feet deep and only 7.1 inches of water 
was absorbed. 
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TABT,}] 14.-Soil-1IIoisi1lTt! measurements fit terrace 17 Jor different seasons and 

locations 

[10 (eeL eRst protIJe, line P[ 

35 FEE']' ADO\"g 'I'ERRAC); CHANNEL 

lI[Oistllr~ ('()lJt('IIL of son nfter-

Willler ! SUIJlIUer (uHowwhcuL 

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

------ ----.- --- ­~ 

PfrCtlil »ercelll PUl'flll Puce,,' Pt:rc~lIf 
I~. 0 2'2.5 14.0 21.:1 5. g
13.1 22.4 21.3 23.0 10.5 
1-1.7 21. 9 21.3 ~1.~ 12.11 
14.1 20.5 20.5 21.5 12.4 
1:1.1 20.9 20.4 !!2.0 12,(J 
14.~ 21. 1 21), :1 20.2 12. ,j 

,----.~- ---,,~~---

-'--1 13.1i 21.6 i lO.n 2'2.0 11.1)
i i 

IN '1'1~RIUOg OHANNEL 

10.9 
21.0 13.9

:1 Ii. I 2O.i ~'t). U 22.2 r 15.1., lUI ~nl ~I:8 j -~41 
li.4 20.1 . 20.2 ' 21. 1 : 15.4.; 20.1 , 2:1.0 10.9 ! 22.4 Ii. U

Ii 21.0 , 2.i.2 10.8 . 2·1.8 20.9 

1S.0 i 19.8 ! 22.~ 15.62l.6 Ii I 
ON 'l'JoJHHAC~; HIDGE 

9.S li.4 21.0 I 5. :I 
l8.3 Ib.5 24.5 6.9

9.11 1U.4 2:t2 ! 9. I 
I I. Ii 18.4 "1 {\ 10. i 

~ l!ttl 1:1.4 in: 5 12.fi
Ii 1:1.0 I:U 14.4 12.0 

11.0 IIi.S 14.9 i 20. i l 9.4 

---~---'------------'-------'--------'----

I 9.S " IO.n li.n I 5 'J 
2 15.2/11.2 20.5 21. U 21.:1 i.4:1 1:1.1 1 20.2 20.1 20.6 10. -I-I 1:1.·1 IS.S 20. i 20.5 . 13.1
5 1:1. Ii !(i. I li.O 20. -I 12. ;)
tL la.li L4. I Ii. !l 19.9 1:1.5 

12.5 18.1 In. 2 10. i 10. -I 

li.O 5.0~:rI' ---.-~~. ~ I 
2'..t8 8. i 

2Il.:l 23.2 22.1 10.2 
20.1 24.0 , 22.:i 12. i

5 20.9 -_ 24.1 . 21.0 12.2
Ii' 20.2 - 2O.!i 21.0 : 14.6 

Avcrage" 21.:1 '---I-no-n12.8 20. ~ 21. 0 

The distribution of soil moisture on terraced Innd is shown by the 
dntn, in tnble 14. Samples were obtnined ill the fnll of 1934, spring 
nnd fall of 1935, nnd spring lind fn,ll of Hl;3{) nt; tl'lTIlCl' 1.7. TIle Lenonce 
ehaIUlel contained the lllrgest umount ofmoistul"c, the spring average 



40 TECHNICAL BULLETIN 860, U. S. DEPT. OF AGRICULTURE 

for the 6-foot deptll being 22.0 percent. The high content in the 
fifth- and sixth-foot lnyers indicntes that, consideruble leaching may 
occur at this pInco. There Wfl.S a lower absor'ption of moisture on 
the terrace ridge than in the channel OJ' in the terrace interval. The 
a,vernge percentnge' of moisture' on the ridge in the spring was 15.2 
for the fifth- and sixth-foot ln,yel's as compnred with 21.1 percent at 
the same depth on the undisturbed soil 35 ((lot above the tOrI·aoes. 
The absor'ption of moisture on the down-slope side of the terrace ridge 
was also low. Thcl'(' Ilppearcd to be prncticlllly no lateral movement 
of moisture on this part of the south slope. 

TILLAGE PHAe'I'lcES 

Tillage is an important factor in crop yield, weed control, cost of 
production, and ol'Osiol1. Frequently ill the past the effect of tillage 
operations on erosion has not been fully considered. Tillage provides 
mechanical resistance to erosion by means of plant material mixed with 
the soil and from obstructions it introduces, such as holes, clods, or 
furrowsi and it affects the soil structure, the rapidity with which the 
soil will absorb water, and the water-holding capacity of the soil. 

Utilization oj crop residue.s.-Wheat stubble is the principal type of 
crop residue avojlable in the Palousc region for use in erosion-control 
practices. It oft'nrs considembk meehanical resistance to erosion, both 
when standing and wIlen left on tl)() surface. as fi. mulch 01' mixed with 
the top layer of soil. Orop l'esidul'. utilized in this mlnmcr maintains a 
higher' infiltration rate by redueing the degree of puddling of tIle soil 
surface. The presence of a large amount of organic colloidal material 
ill the soil, resulting from decomposcd residues, is an important faetor 
in the maintenance of a granular soil structure and a high water-hold­
ing capGcity. These desirable soil charuetmistics decrease runoff 
and soil losses. 

Available nitrogen in the soil is necessary for the proper decomposi,.. 
tion of highly carbonaceolls material, such us wheat straw, and the 
amount of nitrogen present determines to a great extent the quantity 
of such material transformed into soil humus. The incorporation of 
wheat stmw with the soil is likely to reduce the amount of nitrogen 
available for plants, and since this nutrient is generally the most 
frequent limitillg factor in crop productioll in this area, crop yields 
arc frequently lower on land where straw was returned than where it 
was burned. 

The effect of stubble utilization and nitrogen fertilization on yields 
of wheat, grown on land cropped to wheat each year, are given in 
table 15. The yields where straw was burned were higher than where 
Rtmw was returned for a]] .three levels of nitrogen fertilization, the 
average of all plots being 20,4 and 18.4 bushels per acre, respectively. 
An application of ammoniuUl sulfate gave a marked illcrease in the 
yield of wheat. The plots with no fertilizer had an average yield of 
13.4 bushels pel' acre while 80 pounds of fertilizer increased the yield 
to 19;9 bushels, and 160 pounds to 24.9 bushels. These I'esults show 
the effect of returning straw to the soil and indicated that t,he practict> 
has an important influence on the balance of available nitrogen in the 
soil. gis generally considered that the depression of nitrate. production 
by wheat straw is less on soils with a high organic-matter content 0)' 

where legumes such as alfalfa or sweetclover have been grown. If 
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the stubble is utilized effectively to control erosion, the reduction ill 
the rate of soil depletion from erosion losses will probably counter­
balance the depression of nitrification, especially if a cropping system 
including certain legumes is followed. 

TABLE IS.-Effect of stubble utilization and nitrogen fertilizer on yields of winter 
wheat (bushel8 per acre). Stubble-utilization plots-field 6 

_,_____'_rr_oo_t_lll_cD_t_______I_l_93_7 ~i~~I_ 1941 I Avemg~ 
Stm,,' returned _______________ .. ____________________ 11.7 12.0 17.3 12.7: 8.3 12. Ii 
fltraw burncd_______________________________________ 11.5 15.1 20.8 17.7 7.0 14.4 
Straw reiurned+80 pounds fcrtillzer , __________ •. ___ 16.4 25.8 27.1 14.6 9.0 18. U ,. 	 Straw burned+80 pounds fcrUlizer _______________.. _ 19.5 30.4 28.4 18.2 9.7 21.2 
Rtraw rcturned+lf>O pounds fertillzer_______________ 21.4 34.1 31.0 ,24.5 10.0 24.:1 
Straw burned+160 pounds ferUlizer_________________ lIJ.5 34.8 37.4 23.3 12.2 25. Ii 
Averages of all plots: Siraw reiurn(\d ________________________________ _ 16.4 24.0 25.3 17.3 9.1 18.4Siraw burned __________________________________ _ 16.8 26.8 28.9 10.7 0.6 20.4No fertilizer ____________________"_______________ _ 11. 6 19.1 15.2 7.7 13.480 pounds fertillzer _____________________________ _ 13.6\ 

" 	 18.0 28.1 27.8 16.4 9.4 19.9160 pOI1Dd~ fertlllzer____________________________ _ 20.5 34.5 34.5 23.9 n.l 24.9 

1 Spring wheat planted In 1941. 

I Ammonium sulfate per acre applied In the fall • 


.A program to utilize crop residues for erosion control involves the 
development of tillage implements designed to leave the residue on or 
near the surface of the soil and to operate satisfactorily through it 
during cultivation and seedbed preparation. In order to make the 
tillage implements operate successfully the stubble is frequently 
burned, and thus a fiber material is lost which could have been 
effectively utilized ill reducing erosion. 

Moldboard plows should have good clearance below the beam to 
opera'lte successfully in heavy stubble. Many of the ordinary tractor 
plows do not have sufficient clearance, but this can be corrected by 
setting- the frog lower on the beam and bolting on a X-inch steel plate 
to add stiffness. This was accomplished on the 3-bottom, I6-inch 
plow shown in figure 22. The clearance was increased from 22 to 26 
inches, which greatly improved the operation of the plow in heavy 
stubble or for turning under sweetclover. 

Oertain changes in the design of moldboards have been tested in 
order to develop an implement that will leave a part of the stubble on 
the surface of the soil. By varying the width and curvature of the 
moldboards, almost any degree of coverage of stubble can be obtained. 
One such set of moldboards is shown in figure 22. More stubble is left 
on the surface as tIl(' moldboards are made narrower. One objection 
to this implement is that it.is not possible to make adjustments to 
leave the desired amount of stubble on the surface for different con­
ditioIls of slope and stubble density. Turning the furrow slice down­
hill will result ill more complete coverage than if it is turned uphill. 
Similarly, more stubble is left on ,the surface when heavier stubble is 
plowed. In most fields in the problem area a wide variation exists in 
the degree of land slope and stubble density . 

.An adjustable hinged moldboard plow, shown in figure 23, was 
developed to provide a means of easily regulating the proportion of 
crop residue left on the surface. The moldboards on an IS-inch, 
3-bottom plow were cut with an acetylene torch diagonally from the 
heel of the share to a point adjacent to the beam. The two parts were 
hinged together so as to permit the rear part to swing back against the 
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Fllll"lU-; 	22,--TilJ'l'(!-iJot t()III, I fi-i II l'h plow l'eiJuilt to gi\'l' 2ti-illeli cll'unulcc 1)('10\\' 
1J(':lIlI alld {'qllipp{'d \\'il Ii ('xp('!'illl{,lIlnl llJOldl}()al'iI:i Ii ill('lw,~ wide. 

hellm, A ::l,\'sll'!ll of 1('\'l'I'S altachl,d to thl' montbll'pal't allows tll(' 
tl':lC'loJ' Oppl':tlor to sd. tlH' moldboards in lit(, c1L'siJ'l'c1 position whilt' 
lhp plow is in motion and to mnl,p fUl'llwl' udjusllHt'lltS to COITl'cL for 
\'HI'iations ill stuhbh' Iwight and dt'llsil.)-, laJld slope, alld lmctol' S 1)(' ('d , 
With th(' hin,f!('d part of tilt' moldboards in the l'Xtl'l'll1l' I'e:u' position, 
Y('IT littk of thp crop I'('sidul' is eOVl'I'l'CI Hn(l tll(' soil surface is left ill II 

r(Hw;h nne! doddy COllditiOll, 
1<\111 plowing 0'1' stuhhh' laJl(1 witll :t mO(lined moldhoard plow letw('s 

sufTieil'lll ,'psid u(, 011 th(' loost', c10dd)- su I'fae(', t() fUl'n ish U(\pq un.lt' 
('I'OSiOll contl'o!lIJ1d(,1' most conditiolls dtll'iJll.! thl' wintpl' rUllofl' season. 
This lypl' of Linage opt'l'Htionis Ill'st udapt~'d to Lll(' annual cropping 
SYSll'll1 C'0Jl11l10Jl!r pl':ldiC'l'ti in thl' higher l':Iini'all sections of th<.' 
Pnlousl' l'l'giOll, In till nnnual cropping systern, stubble htnd is 
llsllnlly sl'('(IPd to a Il'gum{' lhl' following spl'illg and it is nn aclvantagt' 
to h:LV<.' u type of Jail Lill:l.gC' thrrl will pl'rmit I'eady seedbed [ll'epiLl'H­
Lions. Whert' Ull' stllhblP is hl'fLYY, n, large portion of it should 1)(' 
"rough t in con tact wi th th<.' soil to faci!i tate pa,l'tial decomposition 
bL'l'ol'(' spring tillagt' work is stitlteLi. 

Till' onl'-way disk plow, luwing 2G-inch disks with 1O-inc1l spacing, 
is sittisfnctot'y for (llwmtion whel'l' the/'(' is heu,vy stubble. This 
iJUlll<"l\l('llt enll be ltst'd suC'cessflllly under conditions where an 
ordiJlary 14-incll gnng plow C'anno\; 1)(' OP('l'Hll'tl. '1'h(' stubble is 
111ix(ld willi tilt, soil find SOI1W Idt 011 the SUl'fnC'l" It'n'\'ing the' soil milch 
IPss suscpptibh, to <"1'osion (hnn wlt('I'e the stubble is burned befol'e 
plowing. TIll' Ollt'-wny disk plow may also be uSt'd for tut'l1ing under 
gr('en-mnn Ul'l' C!'Ops, 

It is it C:OlllUJOIl practice to a1lo\\' wllent stubble to stand ov('1' wintet' 
wh(,1l till' land is t.o bl' Sltmlill'I'-fn.llowed, ('xcept lhilt n. light tillugt' 
operatioll sudl as diskillg may 1)(' IWI'fol'llWd ill the fall if ill(' stubble is 
tnU and Ilea".)'. 'rllis tillage I"('du('('s the amollnt of stubbJ(' to be 

http:Lill:l.gC
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FlCa'ln: 2:3.-Thl'l'l'-holt 0111, ll-\-illC'1i pin,,· ('qllipped with :l(ljll~1 al>I(' hiJ1!!t'd- tn)c 
JlloldiJoltl'd,;.•1, :'IiolrliJoHnl" ill thl' fOI'\\,:Il'd p(\~ilioll; U, ill tlil' I'e:ll' po:,itioll. 

hnlldled dUl'illg- thp SUlllllll'l'-fallo\\, SI'H801l, but lpH\','S enoug-II for 
l'fJ'l'<;tivp ('/'Osioll cOlltl'ol if it is utiliz('(l ns n. surfnc(' mulch. 

III using lhe combine-hal'\'('stl'r the straw is fn'qul'lItlS h'ft in it 
windrow 01' in buncllPS. It is difficult to opemit' a plow ill such a lipid 
ulIless the Slllbhl(\ is first hU/'llecl. Even if il tillnge impknH'lIt call 
Opel':ltc, it is Iwli('H'd lbnl thl's(' cone('lltrntiolls of stllhhk :lJ'(' objl'('­
tiOllfLble. It thus. s('('ms thnt if UI(' stubhll' is to 1)(' IItiliz('d, it should 
Iw spread fairly ullifol'lnly oyer th(' fi(,ld by lIwnns of straw scaitl't'l'I'S 
n ltncbed. to the e()Jl1hinl'-hn J'\'('sU'I'S. Tit is pl'l'll1i is til(' OI)(,l'a lioll of 
tinnge implcll1l'nts ill fiplds hH\'illg hl'il\'Y stllhhl(,. 

It is impol'tnni lhal nil lillng-e 1)(' on tltl' contour so Cnl' flS is pl'neti­
('nhle'. Contolll' tillng(' 11:18 b('pn ]ll'ndil't'd to I! lnl'g(' pXU'llL 011 the 
stl'('IW]' In lids sille(' till' lipids WPI'(' fil'sl plo\\'('d, hut. Oil lflllds lIot so 
sleep the lillngc if: fn'CJuclIUy ]lilrnllel to tll(' sectioll lilll'. 
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On steep slopes (abov!'. 20 pel'cent) tll<' tiling!' implements will not 
turn the furrow uphill, and an tillnge gmdunlly moves the topsoil down 
the slopes, During the last 50 yenl's if. is likely thnt at lenst 6 inches 
of topsoil has beeil moved lL distance of not less thnn 25 feet. This 
condition along with erosion hns caused the subsoil to 1)(' exposed OIl 
many hilltops nnd UPPN slopes, No prncticnl method hus yet heen 
worked out to stop tll<' soil fnlm mo,'ing down til<' st('('p slopes so long 
as cultiynLion is continu('d, 'rlw IIS(, of 1110/'(' 1)('I'('llninl ('rops 011 thes(' 
steep slopes and feltilizution 01' culluml prnetiees fol' building up tIl<' 
soil nn' b('li!'n~d to \)(' th!' best mellns of minimizing tht' df!'ctf) of this 
soil mOVC'1ll ('II t. 

8}1(:('ia{ I i/{agf I'lli phmlen tS,_tl'wo impl('II1l'n ts, th(' holp-diggillg 
l'ultinttol' Hllci th(' bnsin lisl('I', \\'el'(' ll'ied 011 tht' stulion on slopes of 
fl'Om'fj to 40 Pl'1Tl'1l1. TILl'S!' implC'IlH'llts w('['(' (/esiglll'd to f01'1ll small 
depl'essions in till' soil smfac!' for the' PUI'POS!' of I,etuillillg th(' rUllof)' 
mntNiul ulltil the wutel' is ubs01'bed by tIll' sod, Tht, sloughing in of 
th(' hol(·s on neeoullt of the steepncss of til(' slopes nncl weathering 
l'edueed the enpneity to such nn extent that tlll'Y were only slightJ~, 
('fl'ective, This type of pmctice is not sntisfuctol'Y on wint«'1' whent­
Innd because if til(' operation is done beror!' sf'rding tbr whent, tlH' 
drpressions will br pndly eliminated by tilt' dl'ill, nnd if til(' tillnge is 
tiOll(, nltel'wnrd tiH' stnnd nnd vil,ld of ,,'hent will \)(' I'('dIICt'd, 

Deep tif{afll',~-PI()( ;j of th~ ('oni;1'01 plots wos sllbsoih,(J Hi inelL(~s 
dl'('P ,,'i til n cilis!.·1 spud(' II l til(' limr of plowing in till' spl'ing fol" SUlll-
1IH'1' fnllo,,', '1'111' soil loss 1'01' this plot "'liS 4,O(j tOllS IH'I' I1CI'(, ullllunily 
ns eOlllpa['('d with 4.+;j tons fol' plot 8 whel'e ol'dinul'Y tillngl' wfis 
prndiel'ti. 'L'll!' Il.Vl'I'UgP I'ullofl' f!'Olll tile d('('J)-till('(1 plot wns 5 pCI'­
('('Ilt eompnl'ed with 6 IW['('Pllt for th(, eheek olot. Thl.' I'esults Illwe 
nui!'d eOllsitil'l'llhh' 1'01' ditr('I'('lIt V('lll'S nlld tilt' difl'('['('nces Ill'(' of no 
prnetienl signifi(,llIi('(" ~Luch of 'thp efl'PC'tinlH'ss of d('t'p tillngr is 
lost whell tlJi' opel'ntion is peJ'fol'llH'd ill the spring, \)(,(,I1I1Sr th(' soil if; 
1I0t d I'y ('llough to en us/., tht' plow-soh> to bn'nk lip suffiei(,ll lly, This 
('nn 1)(' H('('.olllplishcd more l'fl'ecti"eiy if thl.' tillnge is dOlH' in the fnll 
"'hen th(, soil is dry, 

A dpl'p-tillug(' iinpkmcnt wns used in the fnIl nt n depth of 10 
inclws, nnt! in the sprillg th!' disk hnlTow wns used both in seedbed 
prepn.mlion nnd fol' sumllWI' fnllo,,-, This prndiee I('nv('s eonsidel'­
nl>l(' stubbl(, either on the slldn('(' 01' mixed with thr sllrfncp soil, 
making tlw soil. lIlllch less SUsc('ptiblr to PI'osion than when crop 
l'('sidu('s nl'(' bllmed, or whell till' field is plowN] so ns to billY til(' 
stu bblp completrly, Either H ['('gular chisel illlpl('mell t or a plo\\', 
,,-ith tll(' bottoms removed and chisel points boiLed to the henms, is 
suitable for this t:n)p of work, V cl~- fnNomble I'cports have b(len 
received fmlll certnin tHens wl](.'I'r till.' chisel wns opel'll ted in the fnlI. 
following crops of Ill'ns or whent, in prepllrnlion tor spring tl'OpS of 
whent or pens, If 11. (,I'Op n'sidu(' 011 til(' SUr/HC(' is fnil'ly light, il seed­
bed cnll 1)(' ('nsily pn')H1red the following spring, but this is more 
difficult with hetwy stubble, 

TlmH,\CI~G STUDIES 

C'ompnl'ison of tIt... nmoullt of mnt('ril1l l'eIllo"NI by erosion from 
teITu('ed Ilnd ulltc'rrn('ed Ill'CnS serves Il ntlunblt' purpose in illdicating 
th(l efl'ecLi"eness of control by terrncillg, It should be clearly recog­
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nized, however, that under the present e:-.:perimental technique, the 
two measurements are not precisely comparable. Records of losses of 
soil from the ends of terraces nre very useful in comparing the effec­
tiYeIl(,ss of terraees of difl'(,l"ent typ('s, siz(', and gradient. However, 
in cOUlpuring slleh ['('('onls the slll'facp eonfigumtion of the inter\('rrac(' 
nreu, nnd the distnnees I)('L\\'('('n the telTae(' ridges, mllst be Lnken 
into consideration. 

The lIntl'lTllCed arens nre UlPllsllrpd as e\os('(1 wntt'rslwds, thnt is, 
tllPt'(· is )10 way for tlll' eroded matprinl ('aniNI tl) tllp low('r pnd of 
the nn'a to l'selllW C'x('ept through til(' nH'l1sllring dC'\'iee. The dmin­
Hge Ill'PHS formNI by the telTIWi' ridges (till' intprtC'ITIl(,C' ar('lIs) are, 
how(' \'(. I' , not ('ntirt'ly e\osNI; thnt is to sa~·. a ('ollsic\l'rIl hie pOltion of 
th(' soil ('ro(kd fmm th(' uppl'r pnrts of tiH'se intNh'ITn{'('(1 areas is 
deposited in till' t('IT!H'P ehunnel und does not pnss on with rlw run­
off through t!H' llH'asllring c\l'\·ieps ut till' f'IHls of till' teITUC('. It is, 
of eours(', also tnlP thnt 11 part of til(' P['OdNI mutl'rinl on all inter­
terrnee lUE'f1 is d('posited on tlH' lower part of the fi('ld slopp und does 
not puss off with till' funoff thmugh th(' Ulensuring device. Under 
SOUl(' systems of terruee muintennncl', part of the soil deposited in 
the chnnnel is periodically moved up nnd onr the terrace ridge 
From tll(' lower sic\p of the ridg(' this is ('ventually eroded into the 
npxt terrace channel downslopl'. Over a long period this cyele of 
erosion, deposition, nnd transposition thmugh maintenanc(' op('mtions 
IIsually is I'l'pented mnny times. As a, result, a continuing dO\\'\lslope 
movement of soil lnkl's plact', varying in amount fmm nn insignificant 
minimum on gently sloping soils of fa.vornble porosit~- to a serious 
maximum on st('ep, highly erodihlP soil of low nbso'1Jtive capacity. 
OI)Yiously, this movellH'nt is not measured b~r thl' dl'\-ic('s plneed at 
the end of til(' terrnc(' chnnnds. 

TI\(, mngnitudC' of the loss ocensioned b~r til(' lmnverse movement of 
soil 0\'('1' til(' tel'mCl' ridgl's is diflieult to meflSllrt' und, ns ypt, hus not 
\)e('n detC'fmined. Through thC' adoption of II maintella/lee systC'm 
in wiJieh thC' soil deposit('d in til(' ehullIwl is plow('d upslopC', the soil 
movement by erosion aeross the t(,[TI1('(' intprvul nUIY bC' "reatlv I'P­• • t- • 
dll('ec\.; and. of eoursl'. good fotlltioJls. till' lise of s('n8onnl ('0\-('1' C'mps. 
strip cropping, II nd otlH'1' l'oil-stn bilizing JlH'nsUI'l'S still further redu('(' 
tllp loss('s. 

The use of terrnees is conditioned by a large number of fnctors, 
such as fnrming practices and equipment, climatC', topography, soil, 
nnd cost. In the Pulouse Ul'l'n th(' fanns ul'e in genernl large, many 
being from 500 to 1,000 acrl'S. Neurly all th(' fields in the farming 
section where the stntion is located lm..-c some eulti,rut('d slopes as 
steep us 40 percent, nnd slopps of 45 to 50 pcrc('nt are common. 
Termees ure new in tlrp Pncif-ic Xorthwest nnd haY(' b('('n used on 
only a smull number 01 fnrlllS. 

The drifting of sno"- intmdu('('s 11 problem (fig. 24). The snow­
drifts sometim('s form across t.lll' ehnnnei, and if runoff O('CII\'S tIl(' 
water may f10,,- over til(' LeITIH'C' ridge. This oc('urred n f(',,- timl's 
during the winters of 19:31-32 and 1932-33, but not during the follow­
ing yenrs of the e;,q)(,l"illl('nt. TIl(' damuge ('.Ilused b~- such oyertopping 
of graded termces was slight nIter the termcrs were settled, as til(' 
amount of runofl' ""US smnll. Tht' snow o\)struds the flow in thl' 
tCl'mc(' ehnnnel to II eonsidcmblc extent, thus l'('tnrding the runoff. 
and allowing considernble time for the "'Ilter to be Ilbsorbed. Snow 
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in the terrace chnrmel frequently prevents tIw gl"Ounci from freezing. 
while the ground n.t other points without n. deep snow Covcr will frecze 
and thus be pmctically impermeable. 

The a,verng(' runofr as measmed nt the outlets of sevcn represcnta­
tive terrnces (Nos. 2, 4, 5, 6, 7, 17, and 18) wns 4.9 percent of tllC 
rninfnll as compared with 19.9 p<'r('('nt for nn adjucent ulltel"rnc<,d 
aren, ('Y-IV). The soil-moisture dptcrminntions show also that the 
klTaces may have reduced the surfnc(' runoff, as thr moistlll'c conh'nt 
is higher at the ten'uce channpl thnn at otIwr points (tnble 14). This 
hus not resulted in increfis('(] yidds at this point, however, becnlls(' of 
removal of topsoil ft'OIll thl' ehannel in constructing the terrnce, und 
possibl)- other faetors, suelt ns lenehing nnci puddling of tIl(' soil. 
TlH'!'l' nplwn 1'8 to 1)(· I>u t Ii ttll' In tl'l'nl !ll()\'pnwn t of Illoistul'(' fit til£' 

(i'lr;rJtI-: 2·1." ,:O;II()II' alld kl' ill till' l'ilallll('1 of H'ITIH'(' (i, D(,l'('IJIi!('J' 2(j, 1f)32. 

Ioeatioll \\'11<'1'(' Slllllpll's \\"('!'(' takell, flS lire moislul'l' cont:Pllt is Im\'('st 
bl'lo\\" thl' ridgp find on till' dowll-slojJl' sil\(> from tl\(' ridgl'. 

Thl' ILn'mgl' 1l!1lluul soil loss for titl' s('\'ell tel'!'ll('.es wus 1.09 LOllS 

per nen" flS mensllrpd fI t thr end of til(' terrnce channels, compnred 
with 8.70 tons for un ILdjncent ullter1'need uren (\'V-IV). Illuddition 
to thl'se nH.'aslll·ed soil loss('s, there is some soil movement down the 
slope from both erosion nnci tillnge. This movement is being studied 
by means of prl'cisr survl'y mensllrcments, but records over longer 
periods nl'l' needl'd to dptermiup tIll' l'xtent of movement. 

Terrace spacinrl.-Foul' termces, with vcdicnl intervals of 25, 20, 
15, nnd 15 f(,<'t ILl'(' included ill the study of tcrrnce design. Each 
termce hns n, length of 780 feet ILnd n, uniform grnde of 12 inches per 
100 feet. The lund slop(' VlLri('s from 20.8 to 28.6 pel'cent for the 
difl'erent terrncl's. During tIll' first yenr of the experiment one tcrrnce 
hn.ving IL verticnl interval of 35 feet WtlS included, but the washing 
between tcrrnces wus Cxc{'ssive and an intermedint(' terrace was con­
structed. Th(, n,vel'l1g(' filllluul soil loss at the terrncc outlets varies 
from 0.74 to 1.30 tons of soillL!1 Hcre (Lltble 16). The tCl'rnces 011 which 
these two mcnstlL'ements were made ILIl have IL 15-foot vertical interval. 
Detuiled records are given in table 30. It is possible thlLt the soil 

http:tel'!'ll('.es
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TABU] 16.-SurJace r1lnoff (lnd soil lost in T1l11off Fom graded terrace.~ I wilh dijTerc71l 
vertic(ll inlen'al.s, 19.'Jl~S8 

RunolT Roil loss per acre 

" . I '['cr. r 'I'"r. ITer. Tcr. 'I'er· "'l.~J 'I'cr- !T:r~ 
I ~tal rnce rl\CI~ race nice mer nlC(i' rnCl-"1 race CropPeriod r}!:n- ; 3, .it :1 t :lA,-I, :tA, ·1, ; .5, 

,20' 211· !5· 2.,· 2.,. 2()·; Iii· , 15· 
'fOOL fooL foot foot foot foot foof: foot; 
spac. slmc- sp11l"- spae- !-;Jlnc- Spt\('- ~pnc-I.spnc­

mg . J;g 1" ing ing ing mg 109 mgI---,--,----------,--'--.---'------- ­
I'll. Pd.' Pd. Pet. Pet. '1'<m' T"", T(m. To1.. 

.lulr·J)ec. l!Ial S.OS II 0 (2) I 0 _~ ,k."... ~ (2) Pcns followed hy wintl'r 
i 

Jllll.-Jlllll'19:12. H.IS li.iO'R.IH e'l 1 7. aa' 'j 9" , I .~~ (1) I 2. au wt;:~~t~t~'·hCllt. 
JlIly-I)"c. I!la~." 1O,2() S.·I:! 7.·15 5 ('II f. S8 . : 02 . :i)2' 0.05, 0') Winter whrJlt stubhle. 
Jan.-JlHlI' 19:\l1.. II.Sa 0. n :1. Ui 1:1:,;5' 5.l(j: .07 .03 .51 .03 ~tllhhlc. (li~ke(1 for fnllllw. 
JIII~·-llec. IU:I:.I... Ir.. (j·1 IO.IIS 17. nf> 2,1.97 7. :12: 2. (1,1 ,I. 5:1 ·I,lxj" I. 211 SIiJIlmer fnllow seeded III 

f I winter whcnt. 
Jan.-.IUlle 19:\·1. .. lO.U·!, 7.77 

i 
11.2-11 10uU':!Oj' 11.117 1.17 2,ISI I. SO, I.H \\,intcrwheat.

July-.Dee. IU,U .. 9..18i o U o I" ....... '" .... ,J)~~~I~~\,h:~·inter wheal 

Jan.-Julie 11135 ... 0.06 () o o .•.•. "'_" ....., ..... Sl.IIhhlcdiskcd forfallo\l, 
July-I)\'c. lUll"... 5.,50, 0 o (I ; 0 - .........---- I' S'I1I}IIlCr fallow sel~lcd to 

, WIIILcr wheaL. 
Jan.-Jllw·HI:llI ,10 'H' Il4 G.IXl 11.(1ll 10.05 01 .17. ,22, .18 "'interwhent. 
Jub·~llt'('. 1!I:lli . .1: oa: O' Il n 0 O' I() .0 I 0 Wintl'r wheat stuhhle. 
Jan.-.Jllnl' 19:ti iii. !l3' 0 0 Il (I, () 0 I 0 0 Stuhble· diske" for fallow. 
Jul)·-1)I'c.IIl:li 10.·10, .07 .15 0 .:.!Ill .01 .02 0 .11 Summer f!lllo\\' seeded L<J' I I wint.er whenl. 
Jan.-June l!l:~~. ",I 0.14: 1.10 2.:U .67 2.82 .O,,! .10. .02; .11 Winter whent. 

r ._---
I H[1(- tnhlt· 2 ror de$cript,ion or t(~rrnCp.fi. 
I :\'01 installed. 3 35·fOQI. ""rUcnl spacing. Ternlco later ,livi(IL><1 inlo 3 and 3A. 

losses for this experiment were affected to a greater exteJlt by thl' 
vnriations in soil, land slope, and vegetntive COVCl' thnn by tIlI'vCI,ticnl 
intcrvnL Termce 3A., ho,ying n soil loss of 1.30 Lons nn IlCl'(, , is on n 
27.1-pcl'cent slope and the soil is not so deep ns thiLt of terrace 5, 
which is on a 20.S-pcl'cent slope. Th(' fertility of thl' soil decreases 
progn:'ssively from tlH' lower to tIll' upper portions of the slope. 'Ill(' 
order of crop yields is tIH' reverse of tho t of soil losses, the' iLverag(' 
yield of winter whent on termce 5 being 3().2 bushels 1)('1' oel'e fiS com­
pared to 24.0 hushels on terl'fLC(' 3A. 

'1'11(' n,n'l'llg(' nnJllwl soil losses arc compn1'l1.tiveJy low for all tht' 
ierl'llces ill this experiment, which would indicatetho.t all the verticnl 
intel'vuls HI'I' fairly sn.tisfuctory. The results from terroces of this 
experiment und otlH'r terraces on the sto.tion indicate thot a widN 
spal~iJlg call be used where the soil is deep than where the soil is shallow. 
BasNI on til(' mensul'ements of soil losses und on ohservo.tiOl1s of field 
conditions, the vertical intervals given in table 17 ILl'(' suggested for 
gmded tcrl'llces under the climatic conditions in the wheat-producing 
o,reo, of the Pllcific Northwest. 

TARI." 17.-8pa('ing.~ (Iud gnule,. of terraces reCOil/wended Jor different l(lnd slope.· 

J.and SloP"l (-;;I1(](' (fall I \'vrlh'nl lI~riZOlll"" I,,,,,d 0101'1' ~;r:Hh' (ft:" . \~C~lic~~'1 ~~"11l1 
ep<:~,:~ ~~~:~~j_:l~n'nl__~:e~I=-11 (lx-rel'llL) per I~Cdl intl'::~ ~::~~_ 
'I j 

j IIII'hr< Feel Feel II IlIrhe' Feel! Ful 
.1 ,I. Ii I I H,I 1 WO !, 18 T.2 1·1. S : 82 
6 .• , I ~. ~ , : ~. (j : m ': ;;0 S.O /G.O i SO 
8 .......... ! ,1._' 8.8, 110 1-2.,.. 8.S, 17.2; iii 


lL U ! : :?X 1113~ I~~ Ig:~ ~ 19:~ • ~~ 
H 5.0' 12.·1 811 28 11.2 2O.S 74 
In Ii. 4 w.n S"!l1) 12.0 22.0 ;:J 

J ~'n;':-;tl·~~~rvsi';-o-;U';~.~g~~l1l.lt! S.H)PI.'S i;g~--tilnllll(J),lJu\l the tcrr~c(!s·Sil-Ol1ld lw closer tog~tl~~r~.- ­

http:n;':-;tl�~~~rvsi';-o-;U';~.~g~~l1l.lt
http:t(~rrnCp.fi
http:li.iO'R.IH
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Terrace lengths.-Three termces Ilre inchl(i(>d in this study; ~;;os. 
2, 5, and 6, with lengths of 400, 780, and 2,274 fect, respectiy('hr 
Ellch terrace has a vertical intel'val of approximately 15 feet and' a 
uniform grade of 12 inches fall per 100 fect. Thr Iwera~t' land slop(' 
is 26.0 percent for terrace 2, 20.8 percent for ten-ace 5, and 16.8 
percent for terrace 6. The summary and detailed records of till' 
annual soil and water losses nt t.he terrace outlet "e giyen ill 
tables 18 and 31, respectively. The s(lilloE's increases with til!' length 

'l'ADI,E l8.-Sur/ace runoff and .~oil lost in rllrwff fr0111 terrace.~ I with different 
len"th.~, 1.93/-38 

! _ SO~~~~_,RUnOfT 

j '1'0.1,81 Ter-: 'rer- "ref- T('r-: 'I\~r. 'I'l'r­Pt'riod Crop 
! ·100 780 2. 27·1 lOll i 780 2. 274! fe~t f~et fr.et. fcc!.' fC~1 fe<'1. 
: i long : long long long long: long 

I r?~R- raC(l:2, TaCC'1;, fO(!("O, flll'l'2, i nWC1,1. race 6. 

----'---I--;::i Per· I-;:;~----1---:---'·'_·' .~- ..--­
~ 11lche&, etmt i cent ! cent : 'POUIl 'l'on., TOilS 1 

.Iulr-])cc.1931 8.08' 0 i 0 I 0 ' .•".. .... ..' ,I I'c .. ~ followed by wmt..'r wheat 

Jan.-June 1.932.. , 14.I~, n.!!1 7.:13, 9.62, 1.69 "I' 2.aO I n.li.) , \\'!nL~rwheat. 

July-Dec. W:12 10.20: 3.5:! .1.88: H.:12· .01 j .02 i .121 WmLt'rwlll'atstllbhle. 

.I an.-JuDe 19:1a II. sa: 7. 10 5. 16 : 1·l.ll!i i .0,) .03,. on StulJhl., dish'l for fallow 

Jllly-Dec. 1933. : lfi.IH 1·1. Ii > 7.:12 J 11.22' 2.110 l. ~'O' 2.06 Sunllllel' fnllow seedcd I,,, winl.cr 


Jan.-June I\l:J.I .. 1: 1094 6.oa· li.tl7 I 6.49 .93 1.. 14' .82 \\1\J:~I:\"·heJlt. 
.July-Der'. 19:1·1 • 9. 48 0 0 0 ......... , _ ..... II>!~kCcl wintcr whelll stuhhh'. 
.Ian.-June .wa5 • O.5fi 0 0 0 ' ............. "." ••• Stnhhll' diskt>d for fnllow. 
Jlllr-Dec. J~3S 5.5(1 0 (I 0 " •• ,.. ....... .... Sl1lJ1lJ1er fnllo\\' ,eedl'c1 10 .... mlrr 

wheal. 
.Ian.-June 1U:1fj .. 10.1l4 .9,1 IfJ.95 7.1l4 .01 .16 .05 Winterwhcut. 

.lilly-Dee. 1936 .J. 03 0 \1 0 0 0 0 t Winlpr whcat stubl.M . 

.Il1n.-June 1937 16.93 0 (\ 0 0 0 0 I Slubbic diskcd for flillow. 

July-O,'c.1937 I 10.-10 0 .20.02 0 .11 0 ISummer fnllow s•.,<,derl"Q winter 


wheal. 

.Inn.-J.~,~~~~g~ 9. 140~_.2••82_1 . ~___~~_ .~')~. L~~,~er.w~lCnt. 
I SfJe tllbJe 2 for descr!ption of tf.'ITa(:~:;. 

of telTftC(, tbe (;(\'mplll'ison being 0.67 ton ppr acre Ilnnun.lly for the 
400-foot terl'lle(', n.7L~ tOil fol' th(, 780-foot 1;('1:1"11('1', and J.26 tons for 
the terrac('2,274 f('et long. 'fh(' lurgt'1' 10s~; for the' IOHf,;('r tCI',-UICl' iR 

hol.ievN! to hay/' I'f\flllited from washing in tI\(' chltnll~1 on iH'COIFllt of 
1\ gl'catm' volume of runoff. The loss of J .26 tons ·for the' longl'st 
lerrH.ce is .not Im'g(', hoV;rcvcl'. The avero{!,l' I'lII10ff vms 5.49 percent 
from the tel'l'a,ee ~'tt274 fect long, 3.60 percent for the' 4,OO-foot terrace, 
bind 3,85 percen t for till' 780-foot torrac('. TIH' larg(lst nmount for 
ternl!l:e6 , which is the longl~Ht terru(;e, is bolieved to he due to a, decpM 
llc(!'uH.mlation flf r.mow ov()r the wn:tershed rather '"hun to Ilmyeffel.'.t 
of tho length of t(:rraee. 

This cXl)eriJI1(mt indicates that LeLT.ROeS as long as 2,2'74 feet n.re 
sllitisflWtory. It is bdieved that t11C grfldc lIs.pd, 12 inchns full foJ' 100 
feet, is somel",that mol'~\ tllllJl required OBlL 16.8 percent land slopt'. 
Table 1'i ind.icildLes that ablOllL 'i inches [\lJI P(w 100 feet is !mitnhl" for n 
16,8 percent lomi slOPe. Ihll' te1.TI1(tcS moJ.'c than 1,OOOfoet in lengtJ1

J 

it is Ildvisnble to provide SOHlIcwhat lll.~'ger channel ellp~IJnity nettr j,he 
'l)utl(lt thfm w'ollId be ne€'ded 1:01' shorter tcrr8,C'ils. 

TI!rmCB fl1I'Iules.-Ona graded tC1Ta(~e the water is ill.1,ercepted as .it 
'flowH do.wn f,lle slope fLnd is then conduded along th~1 t(~n'fHW to all 
<wtJeL Smw" of the, L'ellst)ll$ for Ut)i,~g fI. graded tCI'l'n(~e .inslt'ud of n 
!ev~1 teJ'l'll.ee-with I'm f/pen CJJ(Lnre: Jess (\hllnlld capacity is l'cquil"ed; 

http:lerrH.ce
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there is less chance that th(' gl'llded tel'l'ac(' will brenk; nnd water is 
not so likely to remain ill the chnnnel of the grndrd tpLTner for ('x­
tended periods. In Mder to stud~- til(' l'ft'ect of terl'nce grnck, t('ITn('PS 
1~, 18, 17, 16, nnd 15, with gl"flckg of It'yeL, 6, 12, ] 8, nnd 24 wehes fnll 
per 100 feet, respectivply, were constructed. Th(,sp tcrrnCl'S nrl' 780 
feet long und hnve Yel'ticul intervuls of nbout 14 feet, except terrnce 
15, which is 685 feet long and has un l1Yerngp yertical intervnl of 17 
feet. The terraces nre not entirely compnl"flble because of vnl'iations 
in land slope) Boils, and location, but tlws(' fnctors nre beli('ved to be 
of lesser importnnee than the grnclps of the tC'LTnc('s. A summary of 
the soil and water loss('s for this group of terl'llces is given in table 19 

TABLfJ 19.-SuTJacc runoff and .snillo.~1 i1l /"l/1lojT /rol/l ferroce,~ I with different grades 
1.98/-88 

!lIIllOIT 

~~ ~I; ~ ,~~ ~~ ~.§' ~t.;; 
It/triod :=,"g, ~~ ~~ ~~ -& ::H ::i~ ('rOil 

1111 g~ IfIIIJ! III 
. , '-------_. ­

111. :~~f~ll~~::~~~..l-~~~ ;,~~. !~:~1I.~ ;:j~~,~.~i;;:'~/:~,::
.llIly-Del'. IIJ:U.. S. ()g, ('l . U ! 0 I a ('l j ('l i I ('I ' I'cn' (""ow,~,1 loy wiJlI~r 

I I I I . 1 wlwnt. 
Jnn.-"JtJIH~ J!Ja2 1-1.11\ (') 5.01 7.(ifI;15.16 (') i ('J : 2.1a' 5.32 0.27 (2) \\·inl.,'rwhenl. 

.Iuly.. \lN·. W;J2 IO.~>(] :1.:1:1 ·1. iii , a.52 4 • .5l S.-.I:l 0.01 .02 .02 .05 O.OS l\'int,'r whent sUlhhl., • 

Jun., JUliO 19:1:\ ·II.~:\ '.Sf, .50 1.2'·J.I.!lr.21.:tO .Il' I) ,02.W .20, Stnhhle<iiskc.l(orfal\()w.

.lnly·Dec. 1V:!3 ,lfi.IH 20.:17 JII. :m 22.:1I :!S. 9:\ :14. 8!) 'J. 21 a.ll.s P.O:1 II. 22, I:J..I71 Snn}lIIer fallow seeded to 


f i wllIlt"r whcnt4 
J:uvJunc 1D34 ... ilfJ.11IIfJ.aa 1:1.:\,';,1;1.8912.52 18.74 .35' 1.2{ :1.10 a.S:t' 5.aO· Winlt'r whent.

IJuly-Dec. ](13.1."19.48; I) 0 ~ 0 i () . 0 '1 I' ·11)~~~lt;;\)lt,.Winier whent 

Jnn.-June 1935.• !l.w; 0 : 0 10 i 1.15 .73 .•••.•. 1. 0 11 SlUhhlediSke".(Orf'II\(J\\'.
Jul y.\)c<,.193.1"15.;.o,o ,.0 U 10 0 .. _._........ .. :;ulIllIlerflll\ow8C~dt'dlo 


winter wheat. 
Jan.-June19ali .ilo.!l·I:IO.~'!l (Ui-! 5.·17·2-1..'i124.·11 .15 .d

1 

.24' ,n 1.121 lI'inl,'rwhcat.. 
July·\)c,'. WaH '·1.0:1 () . 0 . a (J () 1 I , \I'inler wheat Sluhhlo'. 
Jnn.·Jun" 1937 ·W.9:1 0 . 0 0 0 0 .. 1 I :'luhblt'diskl'(\Jorfal\n\\'. 
July·I)!'('. HI:!, ;10.40 I.:W .10 4.46 22.SS 7.nO .114 .01 ,15 :1.1fi' I.bl\ f'ulIlIllt'r f,lIlow se"ded to 

wirll('r WIWHt. 
Jan.-Julie 1935 •• j 9.14: :1.57 1.·11 7.·[92:1. a.'i 2:!. 2\1 .02 .05 77 2.:1·1 I.SO Winlt'r Wh"ll!. 

1 ~t.'(1 Inhl\' 2 for d('~('riptirlll of i,t1rrnl'l'S. 
:! :-':ot in:--rnlll'fl. 
3 Tprnu'l' 1~ w(lIIld Tlot hold nil of rtJl1oJT. Wnlt'l" OYl'l'lnpPl·d dike-at-pm} of tvrnwp 1:1. Tlw ('itltlhhu,.'i Hn'H~ 

Of 12 and J3 W(,lrr- lJ~t·d for workinJ! liP dOln for .!Otlc'h l~-'riod~. 

and ddnil('d J'('sults in tnble ;~2. Thr !l."c/'llgP Illlllllni soil loss incr/'IIS!'R 
progL'cssi,'riy ns til{' g-1'!Hlr inc/'enses, tlJ(' loss rnllging from 0.3;~ Lon 
nn lie/'(' fo/' II i<'wl gmcir to 4.26 tons ((i-~~Plll' PI'I'jod) an aCf'e for n fnll 
of 24 illClws per 100 I\'('t. T(,ITIIC(, l(i hnR n soil loss of 4.41 tons 
1I1lnunlly 1'01' tilt' 7-yelll' p('/'iod, bill thp loss is :L60 tOilS fo/' the COI'­
I'('sponding (j-~T('nl' !)('riod. Thl' 1'\1110(1' follows tll(' snme grnernl tL'Plld 
with Ow t'xccplion of the tNTHC'p with n 1("'('1 grode. GL'cnl<'I' nccu­
\llIllations of snow o\'cr the wntershed of this terrace resulted in 
!,!1'('Iltel' rUlloff. 
, There ·wns eOllsidemhle ,vnshillg' in tll(, ehllnnels of the tel'rnees \\'ith 
grndes of 18 and 24 inchl's fnll !H'I' 100 fec,t nnd SOIl1(, wnshing ",Iwre till' 
fnll wns 12 illches pel' 100 ferl. Fig-lIl'e 2fj shows till' el'Osion in the 
chllnlwl of te'l'rn('I' 15 (24-inC'h film nft('/' tilt' \'lIllO/1' sensOJJ of 1981-82. 
The indie-lIlions n/'(' thnt f/'om thp Rtllndpoint of soil loss nncI pl'JI('rnl 
prnetieuililily til(' grnde of 6 inches fall per 100 feet (fig. 26) is the best 

i)i):!0210---H-4

• 
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FJ(i!'/lg 2.).- \ru"lJing- in thl' ('liuJInI'I of II'ITUC'(' J.i, full of 2-1 illl'hp" IWI' 1001'('1'1, 
.\ pl'il I ;), I !)32. 

Fwnn: 20. ('hnll!ll'1 of tl'rrlll'l' IX, fall of Ii inl'hl's pt'r 100 rep!, April 27, IU;{2. 

in lhi;; gl'OlIjl of [('/,/,flc'!';:;. Th(' 1('\"(11 (('1'1';1('(' 1[lIHI;; to impollnd watt'/' 
ill th(' ('Ii:l 11,11 pi and i;; 11101"(' likpl)' to o\'('l'top,:\lol'(l difli(,lIlty is 
('XIH'l'i(IIl('('d wit Ii ,;nUl" hlo('king tll(' ('\WII 1Il'ls or till' 1('\'('1 [PI'I':)('('[4 lhnn 
lIw;;p or llll' grndt'd l!'I'1':WP[4. B('(':llI;;P or til<' difli('ult.', in oiltnining" 
('hfl11 IH'I enp:J('ity on llil' s\(I('])<'I' sloJl(I[4 and or I Ill' gl'(lnl(\/' \l'IHIl'IH'.\' foL' 
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ddtas to obstrueL til(' rhal111('\. it is ht'li('Yl'd that t('ITfl(,('S 011 thr strpper 
slopps should IIIlYC mon' fnll thfln thos(' on tlI(' fin tt('1' slopes. :F'urthcr­
mor!', if thl' tprrneing l11flchinp gl'ts slightly of!" thr lim' of stHkes on a 
st('(·p slopr. n high or low plnc(' "'ill O('('ur ill thp lI'ITHC'('. This is mon' 
,;priOlls witll n h,y('l grnd(· or slight gl'l1r!P tlliln \\'lIpl'(, tl!p tpITHe!' is 
gin'n l1Ior(' fnll. A fnll nlong tIl<' U'ITI1(,P of (\ in('\I('S 1><'1' ]00 fpct is 
\wlil'Yl'd to b(, ahout I'ighl for n lii-j)(l('('('nl slope nne! this should. \w 
ilH'I'('nR('d or (\pcrpnRPd n\)out 2 indH'R fol' <'HCIt ii-p('J'('('n1 in(T('ilRP or 
(\p('I'('n:w in Innd s\o]><'. Till' g-I'lH\PS of l('I'I'lH'!'s ill a('('ordnll('p with this 
n'('omml'll(\n tion n1'(' gi\'PIl in ttl hI!' 17. Th(, "n l'iah\('-grnc\NI U'ITtl('(. 
is [,('(,OI11I1\('n<lI'(\. l'spl'('inll)' "'hpl'(' th(, ll'ITUC'l' is of cOllsid(,l'nlJip I('ngth. 
Tlw gril(\l' IWfll' til(' out\('l should \)(' ns ginn in tnbl(' 17. nile! th(· grndl' 
should Ill' pl'o]>ortiollulply II'RS tOWI1rd til(' UPI)('I' pnei of th(' «'ITiH'('. 
Fol' tll(' slp('I)('1' slop('" il is n(h'isnbl(, 10 Itn\'(' :1 slig-ht g-m<l(' nl th(, upper 
<'lid I'nth('I' thnll to stnr1 "'ith fl Ip\"(-I g-rnd!'. 

Land ,~/()jI( . Lnnd slope is n \,<'I'Y imporLnnt eonsidC'rntion in Innd 
lIsr, 1lll(1 in or(\('1' to sl\ld~' till' usC' of (C'ITn('('s on difl't'rpn( lund slop('s, 
four 1 <'ITIIC'('8, -7. 5, 17. unci 3A. wen' ('onstnlC't('d on lruld slop('s of 
13.4, 20.R, 25.2. und 27.1 1)(,I'eC'nl, r('sj}('('[in·lr. I~nch tf'ITnC'(' is 780 
f(,pt IOllg. hus n ulliform gl'ild(' of 12 in('h('s fnll 1)('1' 100 [('Pt, ilnd n 
Y(,l'tical intt'rnt! of nbout 15 f('('t. A SUmml1lT of tllC' runofl' nnd soil 
10Rs iR giv('n in tn1>k 2(J. Till' dC'tnil('d I'(,RUItS [U'C' gi"C'Jl in tllh\(, 3:3. 
TIl(' nY(,l'iIg(' illlJl\llt! soil loss through til(' outl('l is 0.] 7 tOil pN Hen' for 
a 13.4-pel'('('nt slop(', 0.74 tOll for n 20.S-p(·rec·n1 slop(', 2.67 tOllS for n 
25.2-])C'1'(,(,111 slop(', Iwd l.ao tOllS for n 27.I-p(·I'(,(,Jlt slop!'. In g-enc'ral 
t1w soil los:'!'s nl'(' IllOI'!' for th(, sl('C'p slop<'s thnn fol' tllp f1ntt('r slopps, 
nlthoug-h th!' soil loss for thp '27.1-IWI'('!'nt slopl' wn~ llluch l('ss thnn 
for tlH' '25.'2-P(·J'('(,lll slopt'. Tlw dplnilp(\ soil SUIT('.'" (fig. (n shows 

']',UII,I, 20.- S1Irfoce rllnoff (wd soil lo.~1 in rlmojT from terraces I 0/1 dijT('rclIl lel1ld 
slof!l"~ JlJ8J-38 

HUllotf ~oil 105s Iwr nerf' 

'("('r' 'r\·r· Trr· Tf,.'r· 'L'£>r· Tt\r.. 'I'(lr~ '('('r­
'1'01111 rnr~ raC'(' rUN' rnl'p f}IC'tl- nU'r rnc'p 1'8('(,

Period rain- ii-, 17. 3.\, 5. 1;. :lA. Crop
fnll 13.·1 I:l.-l ~~I.' 2.1-+2 27.1 " :!(I.," 2.i.2- ~j.t " 

prr- p(lr" Iwr· pl"'r~ Jl(lr· 11(\r· pl'r.. p~r'
('()ut ('('ut (','nl ~~nt r(lllt (','ll! (,4mt ,'('nt
Innd land Innd Innd Innd lowl land . .lund I 
slnp~ slnJ1~ slop{1 sl"p~ slop\' slop~ , slop~ 15101'(; , 

~---.-- ..- ...... ~---..,..,....- -...-~. ~ 
f Til. Pc/. Pc/. Pcl. Pcl • 'rQJI~ Tons 1'Ol1S ·lim., I

•/uly .])~p. 11l:1I S.IIS {J 0 II iJ; (ll J Pens follow('d by wiuI,'r 
WhNll..JIll), .Iun,. ((132 H. IS H.[.l (l!i7.33 7.fiU It 74 2.:19 5.32 ('I \\';nll'r wh~at . .Iuly 1l('P, J!I:12 lit!!!! 21,27 3 -~2ii.."~ 5.6U •Or. .02 .02 0.05 Winll'r·whenl 5111hhl~.Jan.-June I!l:l:l II.S:l :if.. V3 ff. Hi ,')- 14.45-. .on .m .02 ..11 "Iuhhle llisk,'" fur (nllow.Iuly-IlN·. l!Ia:l .16.9-1 -1.25 7. :{2 ?2..:{] 2,1. 97 .2S l.~'() (1.03 ·1.110 ~ul1uupr fullow 5("'11"" to 
winh'r ,,,,'II('ut..Inn, ·.Junp 11"3·1 _ 10.04 l.fiS 6.07 "1:UiU Ig.2(\ .07 1.14;3.19, 1.80 \\~ilIll\r wlwllt.

.Iuly, ))~(', IO:H 9.4h 0 ,0 .--- .. 'i--'--'j I)isked winlt'r-wlwu{ stuh. 
hl<',.I ..n.-,ll1u~ lO:l;' 9••jfl 0 ~luhh'" lliskl'<1 (or (nllo\\ ~ Julr-" 1>1'('. 193:' ii.50 :0 r g I~ o -_ ... - ...... "--"r- ~lIlIillh'r fallow $\'('(1("1 to 
winh'r \\'Iwut.,J!lIl.,.JUlW 19311 10.94 0.12 po, 95 6.4. \l'ill!!'r wh~nt. .July-D,·c. Ul30 ·1.03 (I 10 0 \\·illt~r·wJlml Sluhhl('.'I"' I::;\-;;-F;:;;:F:"JUIl.-.lulI(' lOa. 16_ 93 (I ,0 U "iuhhh' diskf'd for fnllow,./tll}-· lJl.'(', l!I:ji 10"\0 0 .~>(J -I.4U o 	 ..-....01 .15 1'- -SUrnUlt'r fnllo" &\l>(h'd to 
wintpf wlll'nt . 

•rlln."JIII.I~ loas 9.].1 .0.1 2,.';2 7.40 6- 0 II! 7-! 0"
• I I . i' I .- ""illh'r w11('ot. 

i; $('f.\ fahIl'":! (or d£>srl"jplion of tern\('cs. 
, ,,"I ill~I"lle;l. 
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that more subsoil is exposed on terrace 3A than on 17 and that ter­
races 5 and 7 have productive surface soil over nearly the entire 
drainage area. In general the thin soil erodes more than the deeper 
soil. However, where the subsoil is e:-..-posed it appears that the 
erosion is less than where there is a thin layer of surface soil, al­
though the percentage of runofl' is greater. The measured runoff 
wos greater from terrace 3A, even though the soil loss was less. 

The percentage of runoff in this experiment has no very apparent 
relation to either the land slope or soil loss. But there are certain 
foctors which should be explained. The runofl' from a land slope of 
13.4 percent was 6.79 percent of the avernge precipitation, which is 
more than that from slopes of 20.8 and 25.2 percent, but less than 
that from the 27.1 percent slope. This condition is believed to be 
due largely to a variation in the depth and accumulation of snow 
over tlH' watershed. The snow usually has been much deeper on the 
lower slope, and even though tIl(' rHnofl" was greater on the more 
gentle slopl:' than on some of the slopes above, it is almost certain that 
the amount of water absorbed by the soil was also greater. . 

Terraces were more satisfactory on slopes below 15 percent tilan on 
steeper slopes. OIl the fhttter slopes a brood-base terrace can be 
reodily crossed by farm machinery when necessary. This is much 
more difficult on the steep slopes. 011 slopes where the plow furrow 
can be turned up the slope the tillnge equipment caD be operated so 
uS to help maintain the telToce. On both tCITaced aJl() unterrnced 
slopes steeper thaD 15 to 20 percent, all tillage tends to move the 
soil down the slope. This movement of soil, along with 'accelemted 
erosion, gradually exposes the subsoil 011 the upper slope. The soil 
accumulates in the terrace cllanl1el and must be moved to the ridge 
with 11 terracing machine almost evel')T year tll(' field is cultivated. 

Terrace C'/,OS8 sections and theil' e.tfecl on operat1'0'll ojj(l1'ln machinery.­
Thr (;ype of terrnce Cl'OSS section will YIlt·.)' with land slope, IOlld use, 
Ilnd other [odors, sllch as soil, climate, and machinery used. So far 
os practical, the tcrrllce should be so eonstrueted as to cause the least 
incollvenicnc(' in U}(' operation of farm machinery, and at the same 
time it should be- of sufficient capllcity to avoid overtopping. On 
compal'!1tively gcntl(' slopes, such as on'e- of 5 percent, a wide terroce 
call be- constructed which will not cause any great inconvenience in. 
the opemtion of machinery. On steep slopes of 20 to 30 percent or 
more- a IlUITOW ten'llce must be used, and it may be impossible to 
opemte machineryover the ten'oces. Actual cross sections of terl'llces 
on different laud slopes show that on slopes of 28 to 30 percent the 
distance from the center of the ridge to the center of the channel is 
about 4 feet, and for land slopes of 15 to 17 percent it is about 6 feet. 
This distance is too short to pel'lllit the opel'!1tion of wide machinery, 
such as large-size Wloge and hllrvpsting implements. 

The terl'llce crOss sections 011 land slopes of 5 and 15 percent have 
the lower side. of the. embankment 10 percent steeper than the land 
slope, and for 25- and 30-percent land slopes, the lower side of the 
embankment is 15 percent steeper. 'fhe wider terraces give a less 
abrupt terrace embankment, but the amount of soil to be moved 
becomes very great for slopes of 20 to 30 percent. In order to have 
11 completed tenllce with total width of 36 feet and height of about 
15 inches it is neccssory to cut 24 inche-s deep on slopes of 25 or 30 
percent, and the average cut is about 18 inches over a distance of 
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12 feet. 'rhe total cut is about 18 cubic feet pel' lineal foot of terrace 
us compured with 8 and 13 cubic feet on 5- and 15-percent slopes, 

• 


respeetiyl'iy. 
'rhis study indicates that the broad-buse terrace, which can bR cul­

tiYated, is pmeticnl on slop('s up to about, 15 percent, but thai for 
steeper slopes 11 nnrrow-bus!' termce must be used. Although the 
nUITow-bnsp ten'flce cun be cultivated, the work cannot be dOll(' 
rpaciily with lUl'gp machinery, 

Let'el terraces 1L'ith closed ends.-Level terraces with closed ends were 
constructed on different slopes: Terraces 14, 19, und 20, encircle hill­
tops, t(,ITu('es 2A, 8, 9, and 10 IU'l' on the upper slop(' where the soil 
is poor, und lelTaces 11 and 12 arl' OIl tht, .lower slope where the soil 
is deep Itnd fl'I'tiil'. Till' l'llllOfT on s('v('ral occnsions hns grel'1tl.Y ex­
ceecied til(' eupaeity of most of till' leITIlC('S, and dikes at the elld wef'(' 
lowered enough to permit the excess water to wasle and not overtop 
the lcrl'uce. 

DlIl'ing the willtCl' of 1932-33 and ugain ill 1933-34, wnter stood 
conlinuollsly in the ehnnnds of lelTnces S nnd 9 for periods of 4)~ 
months, which, of COlll'SP, killed til(' crop of wiuter wheat. The \\'Ilter 
in l'xcess of thdr enpneity wus wllsted at the end, The eapncity of 
nil tl\(· other tel'rHces wns exceeded at some tilll(' during the period, 
'I'l\(' drninng(· III'en. of terl'l1ce 12 is nNlI'ly nil good soil, and this terrace 
hns J)I'('YC'lllNI till' OCCIII'l'CneC of !'lillO/\' from most mins, 

DlIl'ing the wintl'l' of 1033-34, whell 1'11110/1' wus especially huge for 
most nrens, l('I.'I'I1C('S 14, 19, and 20, in seeolld-:-yenl' alfalfn, fil'st-yenl' 
swpctciOYl'I', 11J}(1 win tpl' whent, respectively, held all of the !'llllofl' nnd 
lli>sol'lwd tlH' wnU'r without mn.tel'inl tlnmng(· to till' crop, In pl'eyious 
.nnl's, with n. ('I'oppillg system of wileal-fallow, tNTHces 14 and 19 hnd 
not hl'lc! thl' I'uno/l', wbich indicales that till' nlfalf'n, nlld sweetclover 
incl'('nsl'd the absorpliye cnpncity of tIl(' soil. 'l'cl'l'IlCe 20 hilS neYer 
lind ns l1Iuch l'uno(J' ilS IlHllly of the othel' termccs, which is likely due 
to iI. soil ('ondition, 

'1'1w ('xlwrillH'lltnl dntn indicntt' thllt 1'01' th{' soil nnd climlltic condi­
tions ill till' slnlioll il is not prndi('nl to build level terraees to hold 
nil thl' rllnof1' 1'1'0111 hul'l' cultiYHled IUlld, 

WA'I'lmSIlEJ) AHEAS 

R1L1w.fJ CLnd soilloss,-A summnl'Y of soil Ilnd water losses from the 
llntelTnced watershed nrens is given in tn,ble 21. The lowest avprage 
nnnunll'ullofl' wus l'pcol'ded Oil til(' 14.4-llcr{' watel'shed,W-,r, Ilnd the 
highest on till' H:i,700-IlCTl' nl'(,ll, \f-Vn, '1'h(· lIu'gOl' amount of rul1­
ofl: fro111 the laUer wn.t(ll'slJ(~d mny be pllrtly nttl'ibllted to tho fact that. 
nbout 20 }wl'cent of its Hrl'U is locnt!·c! ill th(, :Moscow }'lolll1tnins where 
the preeipitlltion Ilnd snow accumulation art' greater, 'rhe dnta do 
not show fi rC']tltionsilip between the sizl' of thl' watel'shed ll11d tho 
qllnll tiLy of l'ullofr. li'nctol's such ns plnn t eoyC!' nnd cropping practice 
appet'll' to hn,Ye n much greater cfl'eet thnn mere size, 

Th{' IUllOllnL of soil clllTil'<1 from a watcrshed nrea is nH'ccted by the 
chul:netel' of the dl'llinnge system and the land slope. \Vhel'o there is 
rciatively lewl land at thl' lower pOl,tion of t'1 slope, a eonsidernble 
amollnt of the soil is d(~posilNI and does not pnss through the mcnSllr­
iug device. TIll' 111l'aSUI'l'IHents W01'l' discontinued in H)38 because 
this typl' of soil-loss d(,tl'L'miJliltion is not nn UCClll'nte index of erosion 
on the whoi(> wutershed, 

http:R1L1w.fJ
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TABLE 21.-Surface r1l1wif and .~oillos.~ in ru.noff from watershed areas of different 
sizes and characteristic.~, 1931-41 I 

.- "---.. __ ._------
H uno/T for p~riod Soil loss per acre!s 

Period ! ~! ~ I ~ 1 9 ' ~ I ~ "J " ~ !~ i ~ j ~ ~ ~ ~ l ~ 1 ~ i ~ ! ~ ~ I ~ ~ I ~ ~ ~ ~ --______'___-.--,----'--------------- ­
1'11. i In. I'll. /'11. [ III. i 111. 111. \']'0118: '/'01l.'i 'rons, 'ron,'! I '/'OUS: '/'OllS

July-Dec.IO:l1 8.08: , n.41 ('l I (') • o. 291 ('l ('l I. 0.49. ('J ('l' r, O. 031 (II ; ('l
Jan.-Jun'· 1932. H. 18i '.1. fiS. (') : (Il ,.8••<;2 (') ") I. 22.fIOi (') (') I" 25.0ij (') t ('l
july-Dec. 1932 10.20:'1.46 00.601 " O.ai, 1.19 (') 0.181 I.O:t-O.O.5 '0 O.MI (')1' 0 
Jun.-JuIU' 193:1 1!.S:I'5.:10'4.iO"6.841 0.8:1 (I) 8.4R, '.30"0.05 '11.401 4.191 ('l :1.21i 
.Tuly- Dec. 1933 i 1Il. 1I4 i'5.-I'li'1.15I r .<;.101 :l.71. (') 4 . .18,'10.97; '.0:1 o;.92! :1.5-'1 (') I .J.9n1 

Jun.-Julie 111:14 I IO.!J.I,'I.S:J-1:1.3u'na.1B1 4.81 1 (') :1.(;41'2.98, ',04 '2.1° ' LIl71 (') 1 2.79
July-D(·c. 1934 !U8 '0 ·I'I.O~' '.19' .11:1 .211, q'j 'll "16' 0'1 60 111 U'I 
JaIl.·Jun(\ 19:{fi 9.56:(l ,64.2R'2.4ai :J.O:l 2.1l2' 4::;'7, '0 61:50 ':2211 

:a.<; :25 :1;:1
July-D('c. 1!135 5. [,() • 0 " n '0. (lU'1 •()2: . Oil (l", ' 0 " 0 '" II'I{ II 0 n 
JaIl.-JUJW lUan lO.H4 Oa.I!!19I.n7·IO~.(j9; 2.00i 2.IU; 2:flUrnI.71! {I.t2 IO ,: ... fi f '18 .451 I. IIi 
Jl1l~·-Dl·e. 19:10 4. o:l '0 " Il r. 0 0: n I 0 :. 0 • 0'0 I 0 0 I II
JaJ1.·JuIIl'19ai 16. II:! :.IlSi '2.11!1, ':1.81 1 2.181 1.84 :1. !II I '.Ol! '.82 '2.511 .40 .Y.5 LOY
Jl1l)·-Der. I!l:li I040':1.0r,/"O 1 ":m .:121'OS .1.<;/'14.8"1"0 '.22.02.02 • Iii
Jun.-Junp 1!138 U.I-I ':I.n:1 1I.f>R ' ".110 ' 2.17, 1.7111 4.17 "7.1)·1, 11.02 ".oa .W .10 .11;
July-Dec. 111:18 	 16.8!11 (.13) <1\"0 ·~I()i ".Ill (Ill i ! -I ii,I 1Jan.-June 193!1 !I. 71 -- IOII,Or,: '.i5' 2.r.8, .',(0)11 ' :' '1' I --IiJuly-Dec.103!1 n.14 10 0 i; 0 0 I . 
Jan.-Julie 1940 . 11.011 lO.f>6' 1.!18 .7i 1.48' 

1 
i,-_' ' __

July-Dec. 1940 14.24 ~ It ••il ~ 1.05 .25 .4til t. __ ,
Jan.-Jl1l11' 1041 14. fii •'" _ " 2. 35 "1.17 . II:! 2.3i 1 I 

----------------1---------.--
A wrn~l' (IIl:l2­

38) . _ 20.9814.08 :1.17 4.:H 4 • .';4 -0 5.42 6.321 2.10 2. flO: 1.11:1' i 2.41 
_~ 	\'ern~l' (I U:14­

:18) 
 111. 00! 2.(12 2.28 2.62 2.tiS 2.19 :1,111 .'.00, .861 1.14 .41' .fIO •gil
.h·,·ragl· (111:14­

41l _-0._ 19.001 I 1.88 2.4f1 2.22: 2.1.1. 


----~---- ..-"- ------------

I Si1.I' ofwull'rshl'ds (81:r['$): \I'-I.\'. 2.3a: W·\,. 14-4; ~ Stnn(lill~ wiwut st.uhhltl. 


W~\,l, 15.2; "'-11,08.2; \\'-\'Ill, i1l2: W-\,Ir, , Stubhl!' filII plow('d or tUsked.

lOiOO. 9" p()lls. 


:r H('eortied by rain. gage No.5 Jll\Uf tl'rrul't'd nn'liS. 10 Swt'e1.c!o\"er. 

3. Soil·loss lJWUSUrt'lUl'J1j,stiiscont ilHH'd Jmw30, 19:i8. " ~'Iax. 
4 \\r'intl\r wlwnt fl)l1owinf,{ (WtlS. " Sprin~ wlt~IIL 
'~ol. instlln,·d. 	 13 ..'J('Il$ur()lJWnts discontillllCil. 
6 """int('r wtwal 011 fnllow. 	 It \Villt('r hurlt1Y. 

Soilloss(ls f!'OUl tI\(' WILU'I'shrds w(,l'r rf'iativf'iy small pX('('pt on thr 
2.aa-ael'r al'(~u (\-\"-1 V), which hns u. large' propOI'tioll of steep lund and 
H dminugp system thal is (~onduein' to cnlTying most of til(' silt pnst 
tilt' measUl'ing- t'quipnlt'llt. This area wns also cl'opp!'d mol'<' fn'­
qllPntly to tilt' wini('1' whent-summcl' fnllow c!'Opping systl'1Il thnn tllP 
otlH'1' wa,tel·shf'ds. 

A summary of the results for the three nrens, vY-IV (2.33 nert's), 
W-V (14.4), und vY-VJ (15.2 ucres) shows tll(· effect of tht' cropping 
treatment 011 I'llllof!' nnd soil losst's. During the 4-year' period from 
.July 1, 1934, to .hlll!' 30. HlaS, tlw lWPL'Ug(' annual 1'l1ll0ft' was 4.53 
inches from willt!'!' whentlnnd und 1 inch from stubble land fnll­
plowed or disked. Soillosscs werll (U)3 fmel 0.07 tons pel' ucre, respec­
tively. The c!'Osion senson ;July 1932 to June 1933 wus mnrked by 
high water but low soil losses ns tli(' result of melting snow on frozen 
soiL For th is 1932-33 Senson wlltcrshed vV-V, sepded to winter whcat, 
lost 5.36 slll'fuc!' inclws of watcr and 9.10 tons of soil per acre, while 
nreas vY-IV nlldv"~VI, with a pinnt coYcr of stnnding wheat stubble, 
lost. an n;\T(H'flge of (i.99 illciH's of WlltCI' Illld 0.37 ton of soil. Total 
nnnuni I'un-ofr is IIslIull:v significnntly grentcr from summcr-fallowed 
land thnn from lund treated with thl' other common cropping prncticcs. 

Runoft· from the wutcrshcd arcns is greatcr than thnt from the small 
control plots and termccs, The lLVcragc annual runoff from the 5 
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watersheds for the period .July ], 1932, to .June 30, 1938, was 4,31 
inches as comporee! to 1.15 inches foJ' two Hou-acre control plots 
(Nos, 3 and 8) {md 1.42 inches from 12 represenLative terraces, The 
greater runof\' from the !tn'gel' areas is due to atlcast 2 factors, namely, 
the greater accumulation of snow and the pl'es<mce of ground-water 
flow, The accumulation of snow is much greater on north slopes, 
lower slopes, and valleys than on south slopes and hilltops, The 
older plot installations and most of tlw termees ar(' on the upper 01' 

middle south slopes and do not IHwe thes(' areas of Iu,l'gp SIlOW aecumu­
lation, Ground-watlll' flow mrdy oeclll's for lol'l,'uc('s and plots on 
south slopes, but usually continues in the natural drainage eolll's('s of 
the larger arens for several months cach year, All nttempt was mad<' 
to sepa,rate the ground-watel' (low fl'om the sUl'facp I'ullof!', hut tIlP 
data !lI'e not sufficiently completl' to lI1nkp nil aecumLP sppaL'atioll. 
'1'11(' indieatiolls ar(', howe\,I~I', that 1'01' years of llea.vy J'lllloff, slloh 11'; 

19:32-:13 [\.lid 198:3-84, tlH' surfnel' I'llllofl' I1my 1)(> five timps as m ueh II'; 

til(' groulld-watel' flow, while for yonl's of 1Il0demte to slight I'lIlIofl', 
sueh as 1984-85 nIlt! 1935-3(), the gl'oulld-wu,tel' flow 1l1l1y equul lhp 
SUl'face runofr. 

l\i1(u:im,1£m, mtes oj '/'ur/,o:!T.-The rates of runoff from the pXIWl'i­
l!Hmtal watersheds fol' til(' PI'illcipnl stO('ms during the pel:iod 1932--41 
11,1:0 givcn in tabIt, 22. In som(' cnses, SIlO\\- melting at the sumc time 
the rain fell, gren,tly increased the runoff. 

TARr,!': 22.-/?ales of 1'1£uoj), and 'minfalL for principal slm·I/I.~, 1.932-41 
, .
i 'lIfaxilllUIll raillrall I1­rate 
I 

ror pl·riod or- I 
24­

~tntioH Un"" ..\rltXimuUlI'lItl~ of r11l1otr ~ 
§"8 

~::~_~
:" 

's 
-~ 

,... 
:: 
.~ 

v. 
,... 

: :: 
1 '§ 

hour
rnin­cIrnll i 

I 

lor. e ~:g- ,--'---­-' - . 

i 
i ,4·icre.'1 

2.3:1' JUII. 11, 19a2 ' 

Illcli-
Seconci : per­

[1,,,1 ! hOllr
O.4i 0.17 

.3~ 

, I[11. ,III. In. III. 
O. aal 0.3al 0.30, 0.27 
.42 .36 .24; . 14 

IIII., 
O. (i0: !tnin On snnw. 

.73 Do . W-I\' 2.3:1, '\(ar. 27-28, 11132., .. ')-I{ 2. 33 Dec. 5-6, 193:1 _. ..0 .4. .48 .30 .20, .20i 2.22 Hllill. 
2.3:1 Dec. 22, 193a, __ I 1. 1 '.4i 

W -\' ' 14.4 ' Dec. 21, lU:H _. 2.2 .151 :l~ :~~ :}~I : l~! :~~ ]t:i::.Qn 
sn(urated soil. 

15.2 , No\,. 2-3, 1U3a._, .48 .36 .22' .1911. Oii Hnin on suturnted soil. 
II' ·\,1 1.5.2 , Dec. 5-0, 1033 , I{\:gll:~ .48 .36 .20 .20, 2.22' Rnin. 

15.2 , Dec. 22, 103:1 . .27--It 1 1~:~1 

1 

-" -" -" _'"I_"I R.,,,.,, 00"=""""_68.2 ' .Jun. lI, 1032 1.25 .33 .33 .30 .27 .69 Hnill on snow. 
W,lf ' , __ • _ _ __ '.07 Melting snow.n lill.2 j Jnll. 5. 1\133' .17

(is. 2 Hec. 22, 19:13 I~:~I .12 ":72 .42 .14 . 10 .79, Rnin 011 sntmnted SOIL
I{ 702 ' lIfnr. 7. 11140 . ()40 .24 . 2·1 .20 .17 . Sill Do.31.1l"',"Ill I June 17, JO.II. :[ 38.0 .049 .48 . 42 .26 . .171 .45, 'Do .I 70210,700 Jnn. 7-8, lU3:1 .039 .10 .16 .12; .09 .72 Hllin 011 SIIOW. 

Ul,700 Sept. 9, W:l:l' 020 .054 '._1 -.: (') : IlIlt'nse ruin.
I otill I 

~:!ii ­1fi.700 Dcc.8-1I, 1113!! ;11.002 I 1.003 .18 .18 .17 1. 73! Hnin on sll(lImied soil.WVlI 16,700 Dec. 22. 1933 gOO • (J59 .72 . 42, . 14 .10 .79, Do•, 1

I10,700 J nil. 2-3. ,1.034, . 005 .039 . 24f .241 . 18, . 15 .55' Do. 
10,700 Jnn. 22--2:l, W:l4 720 .04:J . 2·1' . 20~ .16i .14 .05' Do . 

1 MIlXilllUlll rUlloff for wlltershed. 
, No high wnll'r ror thi~ wnlershed. 
1 Snow. 

~ rnt(ln~l\ ,Sllmnwr mill O\'('f purl or \\'lIi(lrsiH'd. 


The maximum rates of J'lllIofl' for the period of record on water­
shed of 2.33) 15.2, and (;8.2 acres were 1.1, 6.0, and 17.0 second-feet, 
respectively, High rates of runoff have occurred several times during 
the period of record and higher rates are known to have occurrcd in the 
past. 
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Ta,ble 23 gives estimates of the runoff from watersheds of different 
size in the Palouse region, based on measurements of winter and 
spring runoff. 

TABLE 23.-Estimated runoff for different size agricultural watersheds in the Palouse 
region 1 

Probable runo!T which will 
Drainuge area be equaled or exceeded 

once in 10 ycnr.s 

&cond·ful­
per~sq"are· 

..4crt','t Sqllare'miles &rond-feet 'milt .. 
2 -.... I~- " '-­10 -_ .. _- .i ._­

20 8 
!in 0.078 14 iBO 

100 .156 22 141 
200 .:m ali Il.l 
:J!!O .5 5lI 100 
640 1.0 sr} Sf, 

1.280 2.0 141 70 
:1,200 5.0 292 58 
6,400 10.0 510 51 

12,800 20.0 8iO 4:l 
19.200 ao.o 1,170 39 

I 'l'his tahle is hn..~ed on metL"iUrenumts of winter and. spring runotI. 

DISCUSSION OF RESm~TS 

The erosion problem in the Palouse region is closely associated 
with the climatic factors, physical characteristics of the soil, and 
farming practices which affect the vegetal covel', soil-moisture content, 
surface-storage capacity, and the rate of infiltration. Each of these 
factors must be carefully considered in formulating an erosion­
control program. 

The concentration of the precipitation in the winter months when 
evaporation is at a low rate results in heavy runoff and soil losses 
during the months of December, January, February, and 1vlarch. 
Erosion during the balance of the year is relatively light. Therefore, 
the major part of the erosion occurs when plants are dormant and 
when no tillage operations are being performed. The vegetal covel' 
on cultivated land must be provided by crop residues because the 
climatic conditions are not suitable for the growth of winter cover 
crops and the covel' provided by winter wheat during the erosion 
season is usually inadequate. The severe winter and early spring 
erosion is caused by continued precioitation falling on wet or saturated 
soil, melting snow with 01' without" rain on frozen soil, or runoff flow 
across lower slopes and bottom land caused by the melting of snow­
drifts on steep north slopes. 

Rainfall characteristics have an important effect on the amount 
and rate of soil erosion. The results show that runoff and soil losses 
are more closely correlated with the intensity of the precipitation 
than with the total amount. Many of the storms that result in a 
large amount of precipitation have relatively low intensities; and 
unless they occur when the soil is very wet, the losses from erosion 
are slight. High-intensity rains usually cause runoff even though the 
amount of Tllin may be small and thesoil-'1lloisture content low. 

The amount of moisture in the surface soil at the time of the storm 
has .a greater effect on erosion than the amount or intensity of the 
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pl'l.'cipitntion. As the soil-moistu1'1.' content increase's during til{' 
period of heavy winter precipitatioJl, the susceptibility of tiJl.' soil 
to erosion become'S progressively greater. Under these conditions, 
storms of relatively low intensity or melting snow caus(' severe soil 
and water losses. The most criticnl pl'riod is in tll(" late' wintpr or 
early spring when precipitfltion of higher intensity falls 011 wpt nnd 
compacted soil. 

Relatively large water losses may result from nwlting SIlOW with or 
without rain, when the soil is frozen. The totu] I"llnof)" under these 
conditions is c1oSe1)T correlated with the amount of snow on thc' ground 
and thl.' rn in fall , l"l'gnrdl('ss of the t.\'1)(' of plan t cover, bec!1USe tll(' 
rate of infiltration of watl'r is very low. Consl.'qllently, the runoff 
from land covered with beavy wheat stubble may })(' greater tllnn 
[hnt from bun', fallow land f)ecilllse th(' stubble 'will \;old a larg(·r 
lImOllnt of drifting snow. Soil loss('s, hOWt'\~('/', 11rc usunllr slight 
with this type' of !'lwofl', ('xcepl on tilled hwcl that has tht' surfnc(' 
t.hnwcd above' it frOZ('1I lil.Vl'r. 

Severe erosion in til(' hllous('n'gioll results fl'om the' fOrll1il lion of 
huge snowdrifts on steep north slope's. The meltulg of the snow 
causes rili erosion on the slope and in the field wa.terways belo,,' the 
drift. Efl'prtin' control pl'llctices for this type of erosion include." 
seeding the steep north slopt's nnd th(' waterwnys to gmss, alfalfn­
grHss mixturet', OJ' other perennial plnnts or the pn'vention of thl' fOI'­
Illation of drifts by hilltop tn'(' planting-s 01' snow fenC('s. 

1'1](' mil.intenanc(' of an nd('qunh' y('~('t:il CO\'l'r during tll(' wUlter 
months is OIH' Qf til(' most C'ffectiyl' means of reducing rllnof1' find soil 
losses. A satisfnctol'.\- eoyer is gellNally j)J'o\-id(,d by established 
stands of grnss, alfillfn, g-rnss, 01' sweetclo\-er-gTHss mixturt's, 01' stlllld­
iug- winter whent stubblP. Spring- wheat. stuhbh' is not ns C'ffect.iy(' 
as winter wh('nt. stubble becnuse the de'nsity of the stand of spring 
wheat is kss thlln that of winter ·wheat. .Lnnd seeded to winter whent 
nnd not prott'cied by n crop-residue mulch is suhjed to yer.\~ S('Yt're' 
erosioll. SUlnrnN-fnllowed land is mort' erodible' thnn fall-plowed 
cropped hUlti bN.'nUS(· of its tine!' tilth nnd higher soil-moisture' content. 

The lItilizntion of crop I'e'sidues so that a portion is Idt on th(' 
surface ns Il mulch is n very effectivp erosion-control pl'l1ctice, especinll.\­
on land St·t'dl·t! to Will i('r when t. The efl'pdivc'l}('SS of this prnctic(' is 
dirpctly l'('luted to tht' nmount of mal('['inl on tll(' surfnc(' nfter til(' 
sP('{iing operntion hns been completed. 

The iJlcorporation of a. huge amount of whent stmw introduces 
problems reg-nl'ding tillage nnd seeding operations and certnin soil­
fertility relationships. Most of the tilinge implements in common 
llse in this urNL cmUlot be l'eadil)- opemted in extrn heaYT stubble, 
nor are they well designed foJ' til(' purpose of len,ving suflicicnt stubble 
on the surface to control erosion. Fall-seeding operntions with 
present equipment nrc also impeded whell the stubble Illulch is lu.'aYy 
enough foJ' adequate' erosion control under severe erosion conditions. 
Crop yield and otheJ' data show that the nmount of iLvailnblc nitrogen 
is decreased by application of wheat straw to the soil. Additionnl in­
vestigations are needed for the development or lllodificntion of 
tillage implements nnd farming practices. This would permit the 
morc efficient utilizn,tion of crop residues nnd encourage It more 
extensive usc of .an effective erosion-control prl1ctice. 
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Si~J\i(jctlnt difl'('I"Plte(,s in erodibility us ('Cl"e('lpd by thc' soil ol"~nnic­
mu.ttPI" conlPnt iJ1ditnt(' t/hnt the' Illninlennnc(' of ol"gallic muttel" is 
on(' of thc' bllsie f('tltm'(,s of n:n efl"c'din' ('msiOIH'ontml prog"mm. It 
is recogniz('(1 thnt orgnnie matter, ('sp('ciillly if it is ll<"ti\TP, Se!'\"('S flS 
fIJ) aggl"('g-n.tin~ ngen t ill soils. TIJ(' stnbh· nggl"('::W t('S pl"od uc(' nil 
inCJ"(!ilS(' in tll(' mtp of infiltl"n.lion of wn.tel" into til(' soil und then'hy 
l'cd UC(, till' illllOun t of I"1Ino(1'.

All crosion-eolltl"ol program should indlldl' c('rtnin bnsic llH'flSIIJ'('R 
but till? Ilppliclltioll of tll(,~(' mn,y b(' nll"('('(('(1 by climatic chtH'ndl'l"­
istics, soils, nnd ottl('I' \':ll"inhl(,s. In th<' spdionR of Ilighl'l" I"n.iJlfall ill 
til(' Pnlolls(' f"(·gio)l ",hpJ"(.' IUlIlIJHl cl'oppiJlg is pmdiccd, the funniJlg­ •s.vs(,111 followC'd should pl"o\'idp fOJ': ~rllxiJl1lJm pt"ll('tienl protC'etion 
d lIriJll!," (>:wh wi II 1('1" HI':ISOIl h~' nH'a IIH of plnn t ('m'('rH 01' I"(lugll, loos(' 
1'1111 tillng('; thp gl"owiJlg of kgllJJ)('-gJ'HS8 JJ1i:dw'(·,;. su('t. us sw('('(-clovPI' 
gr:ls~ :lnd ll.lf:dl'n-l!"llsS; UIlt! IIlP utiliz:llioll or ('I'OP 1'('sidII('S, 

•Sw(,<'t('lo\'I'I' ('1111 h(' IIS('<1 as a g"n'('Il-IllUIlU1'\' cmf! OJ' foJ' pnstul'(·. 
'l'h(·I(·llglh or the' J'ol:t.lioll shollid hp dl'l('I'miJlPd II)' (1I(' lI,;p-enpahility 
clussifi('nJioll of til(' IUJld. L.. uJld whieh lu\s not 11l'('1I S('v('J'(·ly (,J'o(fpd 
nncl is in i\ 1'('lnti 1'('1," high SUlt(' of f('I,tilit,\- dor. /lot l'equiJ'(\ liH\ S\\,(,I'\­
cion.'/' ('['op us I'n·q 1J('1I O,Y liS lund IO('H t('(I 011 8\('('1)('J' sIOI)('S 01' \\'11 ieh 
has h(,(,l1 mo)'p S('\"PJ'('ly ('1'0<1('(1. TlIp most s('\'('J'('I~- Pl'oti(·d and st('(·p­
('st slopiJJg- Innd should )w fUI'Ill(\cJ to :l long--lel'll1 J'Oln,tion ;ncluding 
th(' llS(, of nlfnlfl\ find grnss IlJlt! n Slllfl\lPJ' pmpol'lion of (,llliiYnt('(1 
(,'rop:;, Tillng-{' OIWl'ations ill tlJ(' fall pJ'l'('('(lilJg (lIp s(·('(ling" of Il spring 
('!'OJ) ill'P lllosl pfl'p('li\'l' fOl' ('J'{)sioll ('olltl'ol if n h)os(' c1odd~· eon<iilioll 
of thp slIJ'fn.<'(' soil is ohtninl'd with n. eop;idcr:lhl(· part of the eL'Op 
l'('sid\lPS Idt 011 01' lH':IJ' {\I(\ sllJ'l'ncC', 

In til(' driPT' s('dions of (i1(' PnlollsC', tnC' common eT'olJping s~Tst('m 
('ollsi;.;(,s of winlpl' wlwnl and SIIIIIII\('1' fnllow. 'rll(· nili('al el'osioll 
pl'riod is tll(\ wint<·), s(':1son followiJlg" th(' RP('ding of thp Willl.PI' ",h(·:lt. 
..\. sntisf:H'(oJ',Y 1l1t'lllOd of cOJltrol is tlll' utiliz:HioJl of ('rop 1'('Hidul's 
so lltlll nn dr('('liv(' slubbk Illllieh is Pl'(,S('lIt nftL'l' tbe willtcl' "'hent 
hns b(\('t\ S('('(1(' (1 • 

L{psults illdi(':lte lhnt tl'lTneing is not p1'llctienl on sloj)l's stl'cper 
thun about if) l}Pr('Nlt bel':tllS(' of tit(' ('ost of ('ollstL'lldion und. mnill­
h\llIlnC'(\ find til(' dillieuitit's ('x)wl'i('I\('(,d ill t.hp 0IWI'ntioll of Im'g'l' fann 
nUl('hill('r~'. Tltp lIS(' of t(,ITU('illg' hns not 1i('('11 g'('IH'mlly 1'('('ollUnI'IHted 
ill th is ill'(':1 b('('11 lIS(\ of (h(' l:lI'g'p-se:\ 1(' furrn jIlg oppratiolls, irJ'PglJinr 
t-opog'1':1 phy, :I nd ('x('('ssi\'(,jy stt'('P slop(·s. 'rIll' t('IT:l(~ing: )H'Of,'1'j) m 
h:IS I)('('n ndoptc'd to 11 limitt'd ('xt('JI( in til(' Blul' MOlllllnin foothill 
sedion o( SOUtil('IlSt('l'Il "-nshing-ton wht·l'p the slopes Ill'e longel' and 
not so sh·(·p. 

A modifit'd sysh'Jn of strip (,I'opping mn,y be npplicd to the PalOllsc 
l'<'gioll by dividing- the' fields into two 01' more pmts on the bnsis of 
topOl:,rrnphy nnd Innd usc' cnp:lhility, '1'11(' ('I'oded hilltops tlnt! ndju('C'nt 
st(·(,P north slope's should 1)(' (Topped t.o gl'llSS, nlfulfll, 01' b'N'S, OJ' to 
long-term I'otntions in which 1,.,'1'U5S nnd ulfalfa nT(' thl' dorninnnt ('I'OPS, 
This pr:leti('C' furnis\wd <"il"t\etiv(' ('l'osion ('onl.l'ol Oil such lund and 
reduc('s til(' 1'(111011" II('l"OSS the' otlH'1' pmts of til(' Held. 

TIll' )'('g-ulll1' ('ult i \'n tNt ('l'OPS should b(' 1,.,'1.'O\\,11 ill rotn tion on the 
mol'(' gl'lltl)r sloping :lnd I,·ss Pl'oded Inncl. This Innd muy be fllTIH('d 
II,S 011(\ unit., unl(,ss thpl'(' is il \\'idl? Yfll'intion in tll(' fprtility nnd pl'odi­
bility b('(\\'('('11 thp UPP('l' und 100\'(,l' purLs of thl\ slop('S,' 'rill' mOl'(' 
cl'odibl(' soil on the' upp('r sJoP('s 1'('quil'('s tll(' lIS(, of sweet clover and 

http:Willl.PI


EROSION CONTROL AT PALOUSFJ EXPERIl\-IENT STATION 59 

the adoption of otber control pl'flctices, such ItS crop-residue utili­
zation and rough tillage, to It greater extent thon the less erodible 
soil on the lower slopes. 
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APPENDIX 
In order to Iwoid an exce~s of tabular lllnterini throll~hout the text., the data of 

the individual tables necesslLry for deriving thc SUlIllUary tables and figures uscd 
in thc text have becn placcd in this appcnix as tables 24 to 33. 

The data prescnted in this appcndix probably will bc of only minor intercst to 
the casual reader, but, as thcy give specific records of the results of expcrimentaUon 
from year to year, thcy will bc of practical valuc and intcrest to technical workers 
in the ficld of soil conscrvntion. Observational data briefly describing important 
seasonal and daily conditions arc also appcnded. 

TABLE 24.-Precipilation at 5 locations in the problem area talmlated as 3-year 
moving averages jor the pet'iod IS.93-1.9.H • 

Pulhnan, ,A\'('ra~~ of 51 Ij' Datc Pullman, IA\.eruge of 5 I Datc Wush. locallOlls Wash. locations 
------------I-----!;~-------1----·;-----

Inches IlIcll" Illches Illchea20. 50 191i-19_~ ____________ _1893-95............... . 20.04 IS. 5.1 n.34 

189~-96" ............... 21.14 18.12 17.M
20. a7 1915-20. _____________ _ 

21.32 1019-21._________....1895-97 ............._. 23.52 20.0:1 19.46 

IS!lfr-9S,....__......__. 2:1.76 21. 97 I 1920-2'l.•--.._______ __ 19.00 17~ 6:1 
IS9i-99.....____....... 24.·13 2'1. 9:1 ' 1921-23.. __ ..____ ..__ _ 18.1S Ii. 07 
IS!lS-IIlOO" .......__ • __ !!5~ 16 ;~. 6,1 II I~~~-?,L------.....-- 1.1.75 Iii. 71 
1899-1901 •• __ ...... . 24. UI Iii. 74 10.40 
19O<H902 ............ ,22.86 18.a2 17.20~: ,Ii! !'IIJ2~:2g :::::::::::::: 
1001-3 ............._ 19.00 20.6.1 1 192:....2i ~ ~ ... ~_ ..______ _ 2:1.84 21. 38 

1902-4 ........__ • ___ _ 21. iO 20. ·17 I 192f>-28 ......._____ __ 24.1i:l 21.19 

190:1-1i., ....._..._____ _ 21.0a HI.O:I t 192i·29......._______ _ 21.29 18.32 
19(}I-6 .......______.... 22.:1-1 20.27 I 1028-ao. ,, ___________. 17.29 H.i:! 
1(lO.';-7 ...._._._______ • 2'2.15 20. i7 i, HI!!iI-3 L _ ...__..____.. IS.as 10.01
1006-8.....__________ __ 21.30 20. ,12 IS.b7 
1907-9 ....________.. 18: ~~ ;, Ig!ltitt:::::::::::::21.1I1i 2a.00 21.25 
1908-10.....___..."___ _ 20.90 22.77 20. 9~10.00 II 19:12-:14 ...---------- ­1!l()ll-1l ___ .....______ _ 18.50 1 IlI:I:I-:15 ..____________ 
191(H2 ••• _____._....._ 

20. i3 20.11 18.M 
19. :11 18.·18 1 19.1·1-.16 •.. --.-------- 10.11 15.21 

I(II 1-13 ________•••••• ~~). 65 I!I. 58 1O:1.'i-:17 ........ ____ __ 17. i:l 16.9i 
1912-14 ... ______..__._ 20.'H 20.·11 I 1O:1r.-:lH .......... Ii. 79 17.43 
19I3-11i..•• _...____.... 19.•,8 i 10.2:1 \ W:li-:I!I ..... ___ .... _ IS.OI 17.34 
:YI.j·!f>" •• __________ __ 19.8~ i 19.2.5 J0:18-1O........_____ __ 17.1i0 18.13 
191.';-17 " .... _. __ .. __ 21.!i5 i ~O. 0·1 19:19-41 ..._____ .. __ __ 20.41 20.74 
1911HS ....... _... 20. i8 . 18. r.1 

~ -.......---..~---~.------..!!.-------~------'-----

I I'ulhllan. COlfll', HOSlllill, 1111(1 Wnlla Walla, Wash.: anll lIlos",,\\,. Il1l1ho. Al\IIUllIII\'ern~"< for 49,Yl'nr 


TwricHI" PulhlllllJ. 20.•'1.1 irwht,!.f: Colflp". !W.l? irWiH1.:{; Rnslllin. 18.:n inc-lIPS: ""nlln "Pallo, 16.2·1 inch(ls; i\los(!(}w, 
21.RIl im·lll's. 

TABLE 25.-Precipitation by months jor Ihe period Jan. 1, 1931, to Dec. 31, 1941. 
Gage in field 3 

Ycar l~J_:~JM8r. AP~I::IJun~~~ Aug. ~~ Nov. ~ ~~~Sept. 

III. jIll. I In. [II. I III. I III. 11/. [II. III. In. In. In. In. 
IHal. _______________ 2.27 1.28 3.38 1.07, O.r1O 1.2410.05 0 0.81 1.00 2.34 :I.:JO 18.2~ 
1932________• _____ .. 3.50 2. 8~ 4 .• ,:1 1.31 I 2.07 .28 .78 .15 .15 2.24 4.35 2.43 24.6.1 
1933 __..____________ 4.4:1 2.70 1.84 .56 .S5 1.01 .22 .48 I.M 4.42 1.66 3.2:1 28.01 
1934._______________ 2.66 .47 2.65 .79 1.17 2.67 .20 .03 .M 2.70 2.31 3.42 10.67 
1935..______________ 2.931. 08 2.23 2.13 .25 .62 .25 • foil .20 .74 .97 2.52 14.58 
1936________________ 5.14 I.W 1.6.5 .• 62 .1.08 .i1 .09 .00 1.33 .27 .12 1.98 14.40 
1937________________ :1. 73 3.39, 2.0a '3.14 .57 3.76 .90 .49 .20 1. 21 3.34 4.32 27.14 
1938________________ 1.73 2.19: 2.28 ,1.03 .89 1.06 .28 .06 .87 1.8~ 2.37 1.40 16.00 
1930________________ 1. 33 3.98 I 2.91 I .26 .72 .24 .57 .00 . 2~ .97 .:16 4. Q.j .1.5.62 
1940______________.. 1. 75 4.83 i 2.65 ' 1. 98 .37 .29 1. Q.j • no , 2.76 3.93 3. i4 2.51 25.8., 
1941.___________---- 2.30 1,2a i 1. 00 : 1. 99 4.22 I 4.02 .27 1. 00 ! 1. 84 1. 00 2.73 3.46 25.211 

Av••ragc__________ 2. SO " 2.321' 2. 47 I~ I:lil1"'J.451--:42'1·""70I·-:9ilI·1:ii4j2. 21 I· 3.. 43 2o.8ii
Avcragc,IS93-1941_ 2.72 2. 11 2. 19 1. 40 1.48 1.29 .47 .55 1.18 1.58 2.70 2.72 20. M 

60 
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TABLE 26.-RunoJf and soil loss by months from so'llh control plot 13 (bare hard 

fallow) for the 1Jeriod July 1, 1931, to June 30, 1942 

RunofI 

Year j I ' ';---'--; ~ Total 
Jan. IFell.ll\[ar.: Apr.! l\[ay iJune i JUlY! Aug. Sept. IOct. INo". IDec. 

1-'--:-1-,'-1-'-1-;-'-­
1931............... -~~~.i. _~~~.I:~:.: .~~J I~._. :-:~:• ..~~~.I,.I~J 1~ .. , In~, (f.~iJ7' l~73 l~40 

1932, ••••••••••••.• 1.620,1.549 1.824. O.042~ 0.087: ... ,., •••_•••••••• \ ...... ; 0.091 l.fill6: 1,40018.399 

193.1, .............. ' 2.127.•952 .840.,,_ .... _., O.ooL............ 0.000 .654 . iOI 4.OOil 9.291 

1934 ............... 1.li9....' .254 .031. .025 .2191 •••••••••••• 1 .... , .437: .164, • .154 2.86.1 

1935.•••••••_....... .956 .023 .001: .099 .•.1 .......... ...... j..... , ... ,.f ,.07311.212 

1936 .............. 1.313 1. IIi ,132 .004 .010' ...• .........\...... •• 11 ""1 .222 2. i98
q 

1937...................... , .802 .435 1.123 ..... ,883 0.079 0.002, ...... 011 .698
1 

.641,4.734 

1938 ••••________• __ .4871 .604 1.020 ' .... __...............1...--. ....... ISO' .411 .173' 2.815 

1939 ................! .1~91 1.354 2.045 .003,. __ • __ ........___+.....11..... " .! .367 3.9:/!!

1940.__ . ___________ ! .700,2.461 .7flO .3251 .............--••l....... 3GO 1.351 .728' .044 6.$2.; 

1941 • ____________.. .301 .003 .009, .222 .051 .189 "___ . 165; . 1701 .080 .921: .99fl 3.227 

1942 . _••__._••.•__ .150 .173 .141, ........1_... .... •••••;. " _...764


1 
Average mnofI... , .826\ .854,~, .lllS'--:0i6'I--:!i8! .007: .021. .0491 .252 . 50S' .1l22 m 

RunQfI 1.-........130.15 137.96 131.61 \12.54 11. 31 1 8.25 1 1•79 ! S.40 . ~. 21 113. 19 12.1.00 124.91 21.57 

I Soil loss per acre 

1931 .••._...__• __._.,.~~.n...I.T~n•.!'l'on.~.: '1'on:,! Ton,8.1 T~~.~I TO.~',' Tom: ']'on8 '1'O"&! ~:0;~1 r0s% [~: 
1932 ~_.__.....__... 18.711 0.29822.754 0.212 1.278 ... I' . O. S~6i S.235 .621 52.991; 
1933 ...__......_... , 3.5601 .061i 6.5\19 . \10.0:181 0.038. 4.~~7 3. 78?: 19. 54t 3S.19Q 
1934 -- ............. 8.456, 1.295.. 0311 .328 .654 " I 1. ,,is .15316.49_19.16,'I 
1935 .. ............ .340:.010.002:. 509! .____ .... ., ... I ....._ .070 .937 

19:16 .~•••__........ 6.9201 .279· 1.i12' ,002 .164 -- ..... ,1 .....11.26410.341 

1U37 ... __..........: ... J .H4 5.00411.947\ ..... 6.169 2.136 1.043/.. I .043 1.804 2.926,32.206 

1935 ....__......__.. 5.326' 2 .• )02 Ii. 939 ............. ~ ...... '_"" ,I. aoa 2.2S8 2.780 21.138 

1939 ............... i 1.007, .53Ii. a.06a .001 ...........__....... '. __ . i " ....13.1591S.6f>6 

1940 ........_......... 401::l5.31U 4.-I:l' 2.004, .... ___ .....___....... 3.591! 2.185/ 1.9851 .007150.039 

1941.....---.......1 .7""' .[.()4 .476 1.092,' .OBI 2.470 ...._. 5.176,1,4(\.\ .350; 3.13819.4661'24.973 


19::ve~~~:~~~::::::I~r;~: 4::~il.4i(~i~I~~I~i~l7.ii~~ 

~ HunofT in pf'rctlntngc of th~ pre~'ipitation* Prcdpitnlion (inches)! J"unuury. 2.i·t; February, 2.25; 

l\larrh, 2.IS: April, 1.:14; !\fIlY, 1.22; JUII('. 1.4:l; Jul~', 0.:19; Augnst, 0.25; September, 0.94; October, 1.91; 
Xo\'emb('r. 2~12: Ut,\('l'mbl'rt ;~.ao; J l-y{lHr nnrlllnl a\'('rngl'! 20.07.. 

TABbt} 27.-Sm1l1l1ary of sIOr1I',~ which caused soil losses in excess of 0.50 Ion per 
acre from south control plot 18 (bare hard fallow) during the period btly 1, 1931, 
to June SO, 101,2 

Storm citnrnrleristics 

. Runo/T 

I 
Maximum rale per hour ill per. 80111055 Soil condition 

Dato (or - ccntage p~r when storm 
o( totnl storm began

.~moullt rain ;r~racre
;;-min- . I.S-min- '30-mill­

ute ) ute me 
period period fi"riod 

19~t 111(h(., lllrllf,' Inches Inch" PUCt11t Ton8 
Mllr.24 .•• __................__.......__ , 0.40 0.2-1 0.18 0.18 67.0 9.2:l Very wet. 
Mar. 27-28.~ ...... . ~".- .. -..-..------------, .81 .48 • 24 • 24 52.0 7. II Do. 
May 21 .......... ' .....--·.--·----··1 . iO 1.08 .36 .20 12.4 1,28 Dry. 

No\·.16......... . ... -------------- I • 82 .12 .12 .12 88. \I 7 •• ;i Very wet• 


1935 
Oct. 21............ ~ " .........-,.,._--------- • 7ll .24 .16 .H 20.1 1.00 Moist. 

Oct.. 28.;.....................__ •____.~. 1.21 .:lli .32 .32 2.5.0 2.28 Do.

Nov. 2-3 .. _.. _. ___ .......... __ ....... __ .... __ ......... _.. 1.00 .an .2,1 .18 5U.:l 3.40 Very wet. 

Dec. 5-6 ........................ __• __... 2.20 .48 .28 .20 4fi.7 9.19 Moist.
Dec. 8-10....._____•____•••__••______... 2.00 .24 .20 . 20 116.3 3.16 Very wet• 
Dec. 14.........................___._... .09 .12 .12 .06 41.1 .61 Do. 
Dec. 21-23.....__••••••••••••••.•••••••• ' .97 .54 .32 .16 83.9 4.97 I Do. 

http:4::~il.4i(~i~I~~I~i~l7.ii
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TABI,E 27.-Summary of siormJ v.·hick C11ll.~ed soil lasHes in excess of 0.50 ton 'per 
acre from south control plot 18 (bare hard fallow) during the period .J Illy 1, 1.9.'11 , 
to .June 80, 1942-Continued. 

St.orln chnru('f.f*ristics 

,:MllximulII rn.lr per hour l~ll~~~ Soli 1055 S II I' . 

I 
(or pt'r 0 COli< It lOll

Date I, .-- ('\'n ttu!e gtorrn wlwtl storm 
!-. -, of lollll l:"rllCrc' hegllnAmount(- rain "" 
, 5-rnill- ! IS··mill- ;lo..min­

. "lJt..~ j \lIt' ' ut,e 

. perloll . period p\'rlOd 

·--"1---·-----­
~ -;rlche., tIlIrlie.'f Jrlch .. PerCtllt: To". 

Jon.2-:J n. f,R . 0.29 0.11l 40.0 1.43 Moist. 
Jan.l(H7 .:19 . iii .10 .30.0 1.32 Do. 
Jan. 22··2:1. ~ 15 • 15 .1.1 76.6 , 5.28 \Tery wct. 
.June 26 1.1If> .36 •32 .32 : 12.:1 .ni Dry. 
Oct. 23-24 1.22 .24 l .24 . 22 35.8 1.76 ,\foist. 
Dec. 21 .24 .16 (>8.8 O. -If, Very wet 

• !In 

.6·' .48 .. 
Jnn.IO-IL .tl5 .IS .10 . 10 20.5 2. 17 Do• 
.Inn. 12-13 1.08 .24 .12 .12 48.S 3.19 Do. 
,\fnr.27 .46 .29 .W .16 11. 7 1.13 Moist. 

1.997 
.\l8r.2 .29 .1'" .48 .2f> 114.6 .1.13 : Du. 
.\pr.4 .42 .·IR f .32 .16 -17.9 2.05 Dn. 
\pr, 12-13 .lji ~;m : .28 , .2·1 , 57.4 I 6.00 Do. 

.43 .IS . .10 : 57.7 1.211 Very wct.J",,,,• \ pr. 14-15 
IO • is · .j·1 :~~ ! . 28 27. G i 3.·18 ,\foist.. 

June 18 .21 · on .48 I .30 . f~1. 0 I 1.18 D". 
June 22 • Uti .·IS 1 .3U .1iO ; Do.• fiRJul\' 28 .28 1.118· . • 6 ' .48 ~gl 2.14 ' I)r~·. 
Au~. 13. .2:1 1.08 , .4S ' .a2 1.0·1 Do. 
XQ\'.13 .'Jr. .10 .12 .53 Moist.::nt27.0 I 
!ll'(', IO-II .IiO .28 .28 1.28 Do.::\~ II 

Jun. 22. .21 .18 .J.! .os .so Very wet.n!l.o IFeh. I .. 22 .:10 : .24 .IS. 14.5 .57 .:\foist. 
;\(ar.5 ~ 22 .:16 I • 111 .1·1 ' 30.5 . 2.34 DIl. 
Mllr, 1·1 ... .. 27 .IS' .06 .06 :JO.·I ! I. 76 Uo. 
•\rar. 15-16 .. 22 18 1 .08 •Or, i 67.:1 I 1.27 Very wct. .Oct. 10-11 .05 .8·1 .a2 .16 , LOr, .\foist.. 
:-<0\'.:1 Ir.. "1 V{'ry wet..10 .84 .32 .1111 65.0 ·fl.,
D('(·.2- • .1:1 • :10 .W .10 7.5 1.58 !\foist. 

D"r.5 .1·1 .21 .15 .12 ·10.0 1.19 1)0. 


Der. 15-10 .50 .24 .20 .20 16.S Do.• .11
Deo. 10-17 .61 .S4 .60 .35 37.0 2.M Do. 

~·eh..5-6 1.24 .24 .lli .14 .11.0 8.04 Very wei.. 
~·eh. 9 . .21) .12 .08 .06 , M.O, 1.48 Do. 
~·eh. 2.,-28 1.2; ,36 .20 . 18 • 77. \I i 14.7·1 Do . 
Feh.28 ~ 2:~ .au .29 • In n·I.(I' 2.411 Do. 
Mar. 1-2 .:\1 .12 ; .08 •06 42. f) .5.1 1)0• 
Mar. 4 .07 .08 . 04 87.1 I • -17 Do. 
Mllr. 7.. .88 :~~ j .29 . 20 0.1. I 1 3.47 Do• 
Apr. O. .21 .24 i .24 .29 49. [, ..'!1 Moist. 
Apr. 9 , • IU . 48 . .:In .26 !la.8 1.08 Do. 
Sept. Ia :60 i .52 .as 16.0 I. 52 Dry. 
Sepl.. 18. . .• " .... :;~ i .16 • HI 29.2 I. 78 Moist. 
Ocl... 3-1.. ....... " .' .2·1 .IS : 44.:1 1.38 Do. 
No\·.28-29. :~~ 11 .2f) .18 '1.12I. 46 I .24 :11 ••1 I. 80 Ver~' wet.I
.I lin. 2.1 

1941 
.211 I .24 .24 .2'l ' an. n .67 l\loist. 

Apr. n-IO .. 1.17 : .72 , .36 . 26 17. Ii I. Oli 1)ry. 
.Iune 6-S "1 I. 13 1.44 I .84 .'.KI 40.0 2.211 Du. 
,\ng.2fi ...... .. .r~) 1.112 LOS • • 18 ;I~.!i , 5.17 Du . !l:lept.2-3 ............ .. .·14 .no . 24 •22 1••1 . • 50 ,\{oist . 

Dec. 2-3 ............... 1.14 .36 .20 • 18 27 . .5 ' 11.211 Do. 

Dec. 5-6......._....... . .28 .24 .16 • 12 i I. 26 Ve[~' wet.
46.81Dec. 16.. __ •••••••. .3:1 ! .12 .08 •06 i 51.2 I. 03 Do. 

1.9·1t 
• 46 .12 . .08 ! •08 ' as. 5 ! 2. 711 i l\loi~l.. 
.4!1 .18 • 12 .10 52.8 ' 1.43 I Very wet. 
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TABI,.} 28.-RunojJ alld soil losses from the south control plots. I ohliy 1, 1.931. 10 

June SO, 1942. Paloll81' .~ilt loam soil. SO·percent 8011111 810pe 


JULY 1,1931 '1'0 JUNF. 30, W32-T'RF.Crrl'l'A'I'IOX, 22.93 INCII ~:R 

------;---

Crop yield Roil lossPlot No. Crop condition Runoff - per Bcre per nerf; -.....,,-----"­
,

Inch.. Percell I 1'o1l~! BII.htl. 
1..... _•••••••• Winter "hent stubble.••••••.•..•.•••+ 0.174 0.7n 0.017
2__ ._.. ____ .. _ ..... do • . •..••••_________..... .138 •flO .012 
3 • _.. __..__... do. . ..................... .732 3.19 ~noo 


'l'Oll~ 1 
............. i Sweet clover .....----------------.--... 16.4 .791 3.45 i I. III 


! 
RIMh;{.; ~ IfL ............. ' Wlnler wheat ••••__...........__ ••• , 1.740 7.59 ' 16./103


fi, ................ ~_"'., ('tn,SS _ ....________ ... ___ .. _.. ~ 1.992 8.69, 5.12S 
7 •••.••••.•. Summer whelltslllbblc••••••••••••••. 28.3 ! .0011 4.19 ' 2.220 
.s \yinler WbCllt .............. . :11.1l : 3.476 15.16 36.:167 

9.............. , 3.44U 15.04 I 23.802 


JUI,Y 1,111:12, 'PO JlJNE :lO. 11l.'\:I-PREC'IJ'I.'l'A'l'ION .21.M INCHES 

I ..•____...... j w;nlcr whent ..........__............ 42.0 ! o.31lS [,85 ! 0.055 
2_ ........... _.. __.... ~ do. " .. _ "'.~o .. ~--_~ ... ~ ... ~ .......... _ ... . 36.21 .114 .53 • .ila7 

401.4, 2.13{ 9.91 i 1.099~:::::.:::::::J .. ::~ ::: .:.::::':::::::::::::::: 5O.S 1.981 9.20 , 1.036 
,< ._ ......... .1 "'intt'r wheutstubble _............... .. 2.95a 13.71 I 1.268 
o .. _...... ~ ......."'_ ..... ~; Gnlss._" ,. .. .. ........ ____ ... _.. .. 1.:109 n.os : .764

i ~ ._........_.. ____ ; SUlIIllwr wheat stubble ___ ~ ______.. __ 2:1.2 .69:! 3.2'2 I .451

s ..•. ....... --1 '\;!nt.~r w!leat stuhhle .- ............ _ 4.-I71i 20.78 I .487 

9.............. · "Inter \I heuL . .. .............. 38.0 3.272 Iii. 10 , a.133 

10.............1 \\,i/lt~r wheat stubble ....._.......... 16.3 . 5.2·ti 24.36 ' 1.041) 

11. ........... : Summcr whcut stubblc..___........ • lfl.·1 ' I. 610 .719


7. 
47 1

I Tor,. I 

12·· ..__...... ·1 Sweclclo\'cr..........._...___..__..... BU'h:~61 4.2;6 19.85 ! 2.431 


7.200 33.43 20.004 
2.740 l2.72 • ;,sfi It::::::::).~~~~~\~h~~::=:=::::::::::::::::::::·'' .3~: ~ j .OM .27 .OOIJ 

JULY 1,193:1, '1'0 JFNI': :10, 1934-PRF.('1 I'L'I'A'I'I 0:-.', 27.041:\('11 gl' 

I.......... Winter wheat stubblc........ _.. __ ... _. il.(X):J : 0.01 0.011 

2........... clo ....................I. .QOO' .00 .000
!!............. do.. ._ ........................ . .US3 : .al .080 

4....._..__••• _ .....do ......_................__........ 15:6' .243 : .no .572 

5 ___.-.---.... Winter wheaL.__........_.......__... 31.7 5.0ia ' 18.76 Zi.792 


.' 
7'0,,.

6........_____ Grass••• __• __....._.___......._....... 1.5 .002 : .01 .001 


B,/.,hel.! 
7 •.• __ ......._! SUlllmer wheat stubhlc......__•.____.. 1:1.:1 1.2'2:' ·t.MJ :1.lk~1 

8 ........._.... Winter wlwnl .....__......... 22.H 5.2tiU 1!1,49 29. [>81 

9 ............. Winfer wlwar. slubhlc ............_••• 12.0 .77·$ 2.80 1.000 

10 ......._... Summer whellt st.uhblc ............... 21.5 1.480 fl. 47 0.235 


7'011$ 
ll ....._._.____ Swcctclo\'cr.... _....____....________•• -1.7 ·1.471 10.53 21.865 

Bushels
12 ...... ~R.,."' .... _ ... __ "tinter wheat, __________..____....._.... M_~ 41. 5 3.6.56 : 13.52 23.192 
13 . .......... Burl' . . .. _...........___.. .. 26.17 :lB.6IlO 

14 ............. Winter whent stubble ... _.. _•..•_ 1.811:1 7.00 ·1.498 

15 ............1... _do •• ' ........ .298 , 1.10 .IS:I 


7.070 I 
----------------~------.------~

See rootnol.lIllLend or wblo. 
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ISoil i~ss .Runoff Pl!r acre _.,- ... 
/rICh .. Percent 1'0110 

0.192 	 1.03 0.423 
.134 .72 1.407 
.20:1 1.09 .102 
•023 .12 . .004 
.050 .Oll.27 j 

To,.. I.9 .02., 13 .002• /Bu,htl. 
16.5 	 .015 .08 j .01\1 

.033 .IS .012 

.003 .02 .om20.S! 
Tor"10 __ ...._____ ,. Sweeiclo\·er....______....__..____..___ 9.0 ! .009 .Oli .000 

IJltohd., I 
ll.".,.,..., .. : WlntN wheat. __ ......_••_•••••._._.. 41.9 .004 .51 .038 
12 __ ••••••••. , Wint('r Wlll!IILstubblc ••••.__ •___••____ 13." .ooi .04 .00:\
13 ...._••• _____ Barr' . ......__•__ •__ ......__ • __ . 2.294 I 12.:15 9.2il 
14 _•• _••__ •••• ; Winter wheliL .. ,' •• _.._...._.__.... 20.0. 3.00 1. 04~.72.5 I15 ____________ ! .do --..............--.... 22.9 i .75.1 4.0fi j .5i5 


JUI,1' I, 19a5, '1'0 JUNF: 30, W36-PHF.CIPLTATION, 16.02 INCHER 

.... , ___..___ Winter whell! stubble, •••__........... I. 0.070 I 0.,1-1 O.(j():1

2 _....... _______ .. _ , _do ~_ ........ _.. _......... ______.. _____ .. _.... . .Oli I 
 .11 o
:I ••• _••_____••••••do .• ____ •___ •_____________•____ ••• .02:1 .14 .(~)1 

7bmt4______________ Sweclelo\·cr...._______________________ 0.4 .260 	 1.62 .. 2·15 

BIl.,hef,
5__ .___________ Winter wheaL________________________ :la.2 .28.1 	 1.77 1.126 

Ton.,
6.. ____________ Grass .0 .208 1.30 .005 

BIl,IIel.,
i . _____________ Sumnwr whenl stubble_______________ :12, 0 2.86 	 2. Ii·j··If.,S__________ ._ .. Wlnt~r whmlt. ..... __ ._.._._.._______• :li.1 2.35.:177 I. ·lOf 

'rOll~
9_____ .________ Swcctclo\·er.__________________________ 1.5 .911 	 5.69 s.lm 

Bushel. 
10....___ •__ . Winter wheIlL ...... _____ .._.......__ • 46.7 .Wi .61 
 • (Nil
11. ........... , Winler whellt stubble._.......... __ ... li.6 .002 . Si 00" 

12 ........... " SUllllllcr wheat stllbble.. .............. 2i.7 .100 .f.~ i .112 

0.14S 
• O!~t:t::::::::::~1 rvi~~~r ~I~~a~.s.t:~b~~::===:=:=::::::::: :::::::::::: 2: ~~ ! 16: ~ I .00:1 

JULY 1, 1936, 'ro JUNE 30, 1937-PREOfl'I'I'A'I'ION, :10.12 INOllES 
-,----;;--- ­

1.____________ • Winter wheliL .. 0 •• __ ......_______ •••• 4S.6 0.488 2.43 0.022 
2 ... _____ "' ..... _..... ",do ""_ ......".R_ .... _ .... _ .. _ ...... _. '" :18.0 .7:18 3.6i .07.13. __________ ." .do _.c" ..... __ ...._. ___ • __ __ 48.0 	 .e.SS :1.40 .On4.. __________ .. . ..do .. ____ .........._._____ •________ 
 45.:1 	 .428 2, 1:1 • 114
5•. ____..__ .... Winter whent. stubble. _______________ ••... • liS .59 • 0\~1 

1on.,
6__________.... Ornss••••_______...._____..__ ••____• __ 1.1 .li8 .88 .00,1 

B/I~hd' 
,-- .. --------- - .. Summer whea~stllbble .............. 211.6 .021 .10 • (~ll8..________ •••• Winter whent stubble ••_.••_... ______ .•.•• .108 .9$9. ___________ __ 	 .. oorl 

"rinh.'r wheat.. ~~ .. _,.. ...... _.... _... 41i.7 • S(~I 2.5:1 •U4r.10......__ •__ __ Winter whm.t stUbble _.. ____ .._____.. 18.8 •fm· .1:12 .00:1ll. _____ • ____ __ Summer whent stubble•• ________..___ 31.5 .147 .7:1 .Ol:t 
Ton312_____ ..___ •__ Swcctelovcr___________________________ 1:1.01 .344 1. 71 .10.5 

IJIl~hel.,
13. ___ ••_.._.__ Dare........._________________________ • 
 :1. 465 	 17~'22 2,'i51714 .._________.. Wlnt(,. wheat. __ ..__ •________....___.._ 22.:1 .9iO 	 4.82 2.5\l!115.. ___ ..__...- .. __ .do....________________ • 14.• 1 :1.06 1.52 • ().I, 

Sec footnote lit elld of tllble. 

• 
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'1'AnJ.E 2S.-Ru'IloJJ a1ll1 soil /OSSf'.s from Ihe soulh conlrol plols,' .Iuly 1, 1.931. to 
.JlIne 30, 1042. Palouse silt /0(//11 soil, SO-percent 801llh .•101Je-Col1tinllcd 

JUI,)' I, 1937, TO j(-NI;; ao. 19:1S-PRg('I1~'~'WN, IKlj6.INCll ~;S 

Crop yichl Soil LssPlot No. Crop condillon Runoff
pf.lr Here pt~r acre---- .. -.------------~ 

j BIl.h<ls Illches 7011.,
1. ......_._." Winter whcat stubble..____________ ...·.. . ..... U o
2 ...._________ ~ ____ .... do ...__ ...._.. ______ ... ___ .... ,.. .. _"'_~_"_""'~ o o 

.014 .001t ::::::::::::: :. :~:g .__ ....~::::::::::::::::::::: ..·..··ii:7 .(~)5 .11015....______.___ Wiuter whcat.....________________.___ 35.8 .. 24t1 .114 

'I'm",
6 •• ________...i Grass......________..___ ..____..._... j 1.4 .009 .05 o 

,II Bu.,hth 
7......._____.J S'!lnUlCr whent sllIbble....__ •__ ...... It 2'.!..O .001 .01 o 
~ ......_.... ___ . \\ Inll'r whclll... ......_.... .. :1-1.9 .:1211 1.77 .IIS 
9 .•••_________ i Winlcr wlwllt stllbol(' _...... _. ____... \ 15.0 .1)02 .01 o 
10, .. ~-~--------l SUlJJuwr whcnl ~luhblc~ ~ .. - ...... " ........... ~ 7,r, .ll07 •I}! .011-1 


:1.60 1.0-1 1. OI~{ 
~ ; 'Pan! .131 .71 .013 

11, .................... _.. _ HWt~(..t(·lonir.... _....... ~ __ .. _ } .S.Ow .. .. ___ .. ______ 

12 ......_._. __ , Wlnll'r wheaL........ _. _______... __ •. ' 5-1.0 " 

t;{,. __________., Blln' . _. _............_____._ •• ; ... ' •.•.•. ' 3. r,ol 19.40 22.721 

14 ...--_____._: Wintl'r whcatslllbbJc _..........____.1' ......__ .. . .19ti 1.06 .241 

15 ............ :.. .do .. _ ... .. ........____ .. ,.' ___ •_____ • 
 .007 .0·' o 

, i 

~-----:-J(::il~Y t, 19:~~. '1'0 ]l'NE M, l!I:I!I-pnl~('ll'l'I'NI·,O~. 15,as INrnES 

1. ·..·----·..-l "rillt(kr wlwuL. _........ _......__..__ ... ,, ___ ... ~ 42.5 0.012 O.OS 0.001 

2 - ...... "' ... ~ .. -........ ; .<10 ~ .. " ... -~- ... -~-~ ... -..... -. !.'Il.1 .0.';-1 .35 i • (X~)

:\ ........----_ .. - .!lo 3n••'> ,1\4.'; -1.111 .ro1 

-I --_.. _------ SillIllllcr whcat 5iuhbl~''':::::::::::::' .128 .8:1 .002~ 

:; .Wint\'r whellt stubblc.._..._________ •. ., .057 . ~-I .001 

GrlL';s•• __ •____________________• ______ .!r, .8 .149 .97 .00'2:::::::=1 Ton! I 
/JUS/If/.! 1 I 

... ,,--------- SlnJHlI~r wil(lut slubbIH ......... _..... + ....... _. ~{? '\ .046 I 
.30 .001 

~ ..- Winll'r whl'al $Iuhbl(' .210 1.:1i .003 ~--------
9 ~ .... ,.." ... -~. - .. SUUlIJU)f \\'llNlt $ttlbblc::::::::::::~~ ~::~ ! .Q74 .48 .001

I 
'J'Ql~,~ 1 

~ ~ 

i
10 --... _... _.. -... SweetdO\·cr.... --........"'------------_ ... _- 13.9 .0;7 i .50 .002 


I 

B/I.jhC/., IWfnler whr3t....... ____________. _____
11 42.0 1.74 • OW.21)8 IWinler wheHl stubble .._____________ ._12. 20,'2 .llI,o .;{O ! .001 
--,.~-~-~I:j .. ~ ... - Bnn,\ - ~- ........ -- ..----- .. -- .....-- I 4.295 27. u:~ : 11.877 


1-1 -.. ~. --- ..-...... \Vintvr wlwllt .. .. -..- .... ~ .. "' ..... -------..... - .... I i8.4 .~4;j i .;. <In 1 5.152 
15 .-_._.......; .do . - ....... "' ........ _--_. -.... -.... la.3 ! .01;0 ! • [,,1:\ ; .0112
~ ~ 

JULY I, 11130 TO .TUNE 30, l04o-l)RIWIJ;i1;~\1·iO~. 1r..:!.~INCliES ----_.1-.-_-__-_-.-._-_-_-..-.-.T'j-,\-'-in-t-cr..:.....w hellLstubblc_••____• ___._._••'~=.~__:=_:~_ O. (1)7 O.I}! 0.002
2. _____• _____._. _.•.•<10 ...........___________• ______ ,_._....____.. 
 .002 ,01 0
3. __ '''__'_'_'' ....<lo ..... ,.•••_••_. ___ • __••____________ ._ .......__ 
 .O!:! .OS .004 

'JOIlS
-I. _ ... _________ Swectclo\·cr...____________._._._______ 18.S .004 .02 0 

Bu./u/s
5 ......____•••• Winter whenL.___________.____________ 27.0 .977 5.98 6.201 

'., ']'OIlS 
.8 .02') .)3 .00) 

Bushels 
7. __________.._. SUIIIUI('r whellt stubble_______________ 11. !I IS.•• __________• Wjuler wlll'lIl. .••• __..______________- )<J. 5 0 868 

0 
5~3) 

0 
6.00v 

i
7'0118 19_.___________• Swectclo\'er...______..________________ 9.8 ' .7OS I 4.33 4.SOS 

Bllshdlt
10...._______ •• Whller wlwllt .......______.____ .'>2,7 
 .504 3. OS 3.574
11 .. _..._______ Winter wheul stubhle .. ,. ...........__ 11.9 .017 , .10 0
12.. "'___________ Summer whent stubble .. , ..... _~ ... _.. ~__",' 13.5 .015 ' .O<J .001
13_ .._._.._____ Bnre '. .. .........________ .....,,_. 
 28.81 45.370 
14_._..._____~-' Winter whcnL stubblc.._____________.. :..... .113 .li9 .2'J5-----I' 4.710 I 

.002 .01 .001~s-_:.:==[=~o..-------·__·--------------..--..I..-·--- ..---
Se... footnot(' lit; '~I1!1 of tahJo. 
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i
I 

Crop yield, 
I son 10;>Plot No. Crop. condIt.ion HlIno/Y. p('r I\('n' I ppr ~It'r(\ 

Pff~tlll 7'011.1 
.,1.••••••••••••• Willt~r wlwet, .•••••••••••••••••••••• 5!1.O i 1,(J7 l.:'~i 

. do ...................... n:lj ..22 • 12:1 

BII,,"-" ! 

3:=:::::::::::: ,.do .".............. . 40.3 .60 .:l1l6 

4..."" ......... ,dn. ............. .. na.2 .01 .001

5....... _____ .......... .. Wint,'r Wh('(lt stubhll' ................... . o o 


'lons 
6••.••••.••••• GrllS5................................. 1.. 2 o o 


Il",,,t'l,, .., .. -...........-~"' ... 8111111Mr whl'nl stllbblr •.•••••••.••••• 31.0 .S:! 

S, ••••••••••• \\,illtrr WhNII 51t1hhle ............. . .10 I 

0............ , ""irllPT wlwat ..... _.. ___ ... .. 5K2 i
w 

10, ••••••••• Willl"r Wh~lll <tuhlM ........ . IIl,O ' 
lL ..... " .. 8uIIIIII('r whr,u ~llIhble••••••••••••••• ~1j.S o:~i Ii. 

c:, 
-'lbJ1~ 

~hY(ll.~t(>loyer ~ ~ 

~i G .m .()o1 
12.:'~) 

12.70 'I 

3,04 2.11H 
o o 

J 

JGIJY 1,1011. 'ro .n'~8 30, lQI2-PR~('IPIT_A~'L'~~, 17.f,q lXCHES_-c-____ 

~......... · .... 1 Winter wheat ~tubbl" . ..••.•••.•••••••••....•. O.O;,~ 0.3:\ I 0.002 

• (~lU 
.()()"F····....··· ~~.:::::::::::::::::::::::~:::: 0: gr~ I oJ? 

r. \\,ililer whcUI ........................ o' '12 : .6.J ,LOla 
o 


(1ra.,';'{ _ ...... ~ ... _____ .. _ .. _____ ....... _ 0
Ii () 

" 
.. ~uJIlnwr whrul ~tuhblll ~~ .. ~~ .. _.......... _~W •• '"'~M__ 0 {} o 

~ \\~inh~rwlJ(lnt ~~ ,.~_~~ .. _...... ~.""~~.~ .. _ .t"'ll 1..20 5.691 
9 Winl!'r.wh"lll,luhhlt· ..................... .0.1(1 ,22 .002 
10 .1111.. _ .. ~t!.t(~~lItJ:~i,~~~NIt stuhhl(· _~w_~~ .. '"~ ...... ~_~~M....... :~~~ , 1.:~6
11 ,:11;' 
l~ ........ \\"illl('rw}l~nt .021 .12· o :1~r; 
13 .......... J)nrf.l1ntill,·(j 3.0\); 17.1;2 2·tHW 
1-1 Wint,'r wlIe!lt SllIhhl,' .122 .69 • 1;11 
15 .do 0 0 u 

: Plot 1, hulfl~l1gth lioo llcr~; plot 2, donbl('kn~lh, \',0 ucr~: plots I, 2,:l, b, S, winler \l"h~lll,sl1ll1ll1cr fulIo"'; 
plOl 7,spriU}! wht.~at [(irliliz(\d: pIOl.i, ,t-y~nr rotation (sWPelclo\·cr, sw{\etclover lJJ1rl~r inJuJ1t:', wint('r wlu.'at, 
SWin!! wllc'It!; ph)1 5, sui).(JiI('(l; plotS Q. HI, 11, 12, 4'Y('nr rotnlion (p('ns lind swcNdlH,'r, clo"cr .under ill 
Juue, winter WlJCtlt, spring: wb('utJ~ plOl~ 1-1 Hud 15, desurfueed, \riuter wheal-SlUJllIH.'r l'nllo",·o 

TABLE 29.-Rul/oJT (11111 soil los,~e,~ from the crop ro/atioll plol,~, .Iulll 1, 1938, /0 
J1Lnl.' flO, 19.1;!. Palollse.silt loam .~oil. 30'1lcrcenl south slo/Ic 

_____;r..;u..;I-~)-· I. [1);18 '1'0 Jl'~8 30, J931l-l'R}o;rfPI.'J'Nrrox, ]5.38 IKC'Il_E_'S.:.-,-__ 

I . ---~-~-"'~~-

Hottllil)n 1 Soilins,sPlot No. Cro]! condition Huno/Y~o. pf"r !tere 

1----'--------------1----- ----_... ­
luche. Pucellt 'rOU$:;...."..... __I ..
Summer wh~at stubble.........._••••• 2 0.058 I 0.38 O.rol 


4. "._, ........ HOligh pIOWlll!!. .. .............. 6 .015 .10 .I~JI 

6. " ......... .. do. . ................ . S .4:1
.000 ' .002 
7 Winter wh~tllSlubhlc .•.•••••••••••. i .()(il ,40 0 
9 . __ .... ,.... Win leI' WhC.1t ............... 1 .0,oS .:IS, .02" 

10. , Winl~r'·~·h~f.lt stuhhle ................ 3 • (XI,) .t",. .1l(J~ 


12. SU11l111N wh('!lt sluhble ...•••••••••••.• 4 .(){5 ~ 2<J 00') 

H.. ........... Winler "'hent . . ••••••••.••••••• ;; .1I)!1 1.10 .02:1 

16.. ......... Sunllllcr :n!low ." __ • __.......... 2 .1:1:1 ; .86 .018 

18.. ........... SUllllller wlicut slubble................ f) .02:1 .I.i ,0(12 

19 ................... do..... .. . '. . ••.••••••••••••. 8 .150 1.01 .OO:! 

21. .......__••• Winler whenl. $Iubblc ................. 5 ,()\)2 .60 .om 

2'2~ ...........___........ ~ .... "do_, __ ~ _.. _ . ,," ....... - ...... - .. __ ... ---- 1 ,2G(J 1.1;9 .01,

:2.5..... ___ ........... ,...... Hough l>lowinH . '- .. "' .... .. __.. _.,. .... "" ___ _ 4 1.19 .,0")
_ , ISJ I­

...................
.28 " """"" Winler whent. .... I i .3.';, • 2.32 .046 
29, ........__•• , ... do __ ....................... _•••• 3 .50, 3.30 .088 


Sec footnoles at ~ncl of table. 
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'r,\DI,E 29.-RwlOjT (17"1 soil losses f)'olll (he crop ·ro/at·ion 11/0/..S, .htl1l 1, 1.988, to 
June 80, 191,;!. P(/loll,s~ ,silt loalll .soil, SO-pcI'cellt Mllih slope--Continucd 

J LY J, HI:ln']'o .JL'NE 30, 19lo-pHE C'lPI'I'A'['WN, 10.35 IN('fU:S 

Soil los. 
No. p("rfl('f(l 

Plot No. Crop condItion Hot:lt!on II Huno/! 
1 

["clle. Percellt 'ibn.Of2 j:l. w~ ........... _ .. _ .. _ .. SumllH.'r (filion", ... ".. _~ .. _...._________ 	 6.12 .
1.001 lUIS;;
4. ............. SlIlIInwr whent. slubhlc ............. (j 0 a (l 
6.. ........... _" .. do _ 8 a a , a 
i.... Win IeI' whent. 7 .HI 4.55 r 6.,5-';1 
9 ......... \rinll'r when!. stubble 1 0 000.. 

10.... . ..... i \I'inler wlwlll ... 	 3 1.·&.13 ~.S:I I 1:1.95:1 
12............. , HOllgh pl()will~! . " 1.:121 11/.,1·10 

1-1 .............1 Winter whell! slllhbl(' fi 1 .()()O. .om 

JO. __ ......... SIlIlIIIll'I' whe,'L stllbblQ. 	 2 0 U
~811IS .......... HOII~h plowing'....... . (j .0·11 10.,111 

19 ..... •.........do .............. . S • (il:~ t H.I;) 1).':;2·1


p. !~ 
21. ........... Wlllt~rwhcnt...... _.. 5 I. '!G1l 1 15.1i12 
22 "~ ... f~ ... ~~d() _..... _.. ~ __ ~ ... < ~~ .... _ ... ... 1 1.8:1(1 I I~:~~ i 10. I;';'.... _ 

2.)........... .1 SUllllU\'r whcntshlhhlo 	 6 .121
-0' ....... .
• 	 " 7 O· J(J.I I 0. " I 0~::::. ~::::::f:~~~g~·~!~=~:·~t~:I~~).I~.. ~~ ~ ..:::::::::: a .~(j2 .38 .050 

JeLY I, 1940, TO Jl'~H: 30, IO·II-I'HEQII'l'rA'l'£ON, 26.59INCUES 
.".....----._--_. 

~.~ ............ \' SlII:Uller wh\!Il! SIUhl:I-;-- . ··__....... 00 2' 0.002 0.01 I 0.002 
4 ............. J(oll~h plOWlll~ 	 0 0 a
6: 

, 

6. "" .......... ; ....do . . .. 	 8 .001 0 o 

i . • '. . . Will t~I' wlll.'nt. st u hhle 	 7 0 0 o 
9 ... ~_. 	 j ,r"in{(lT wheat 1 .010 18 1 .(lII4.10 '''1 Willter whent ~tuhble 3 •(Ion 02 , o 
12... i Summer whellt; sluhble 4 .oon .02 .001 
1·(___ .••• __ .1 Winterwhent 5 .oon .O:l OOll 
16....... __ .• .1 Summer fallow 2 .12L .41; .20.S 
18............1 Summer whent stubhle 6 0 0 aIn ............!......<lo .... . 8 0 I) 
21. ..........., \rintl'l" whelltstuhhle Ii .om .01 .001 

22 ...........1...... ([0 ... --. . 1 .111 .·12 • 024 

2,......... __ 00 Hough plowing .. . 4 •(1).1 .02 .001 

28 ............r Wintel·wheal."•.•.• 7 .{IIi(i .. 25 .Oi9 

29............+....([0 ................................ 3 .1!.i·1 .liS .142 


3 .............. 8ullllllerfallow........... . .• 0.967 ! 5.50 15. iit 

4.. ........ Sumlllel' whell! stubble........... . ~I .O:H I .10 .014 

D. ........ do ......................... 8 .Oi .004 

T Winll'l" whcnt....................... 7 :gA~ I .19 .0·12 

9 . \\'i!ll\'r whent stubble............__... 1 .010 .06 .002 
10... .. ... : \I';lltel' whellt. .... 3 .10:1 .50 ,:l.t:J00' ................ 


12 ....--.i Hough plowing' ..................--.. 4 .0:17 .21 • .103 

14 .......1 Willtel" whent stubble -- ............ 5 •OJ.! .08 .001 

16..... ...... ;';Illllmel" wbellt stUbble __ ............. 2 .1121) .lD .ooi 

IS .............1 Hongh plowing I •.... ~............____ 6 • 2~'2 ; 1.38 • (Hi

19 ..........__ do ...... __ ..................__• 8 ..245 i UO .742
-. 	 ~I .... """"" 

00 

Willler whent.......................__ 5 .46 .2·H 

22 .... ~ .. '"" ....... "" .. _~~ do . ..~"'~M __ .~ ... ".__ _ _....... ., .. __ ... 1 :~~.l i 3.40 6001 

25 .••••• ~ ...... Slimmer whent stubble ............ 4 .O~tl I .10 .011 

28............. Willlerwhentslubblc.................__ 7 .om! .04 .001 

20..................do ............ __ ................ 3 .010 .06 001 


I 

1 Hotation Xo. I, winlt.:'r wh('nt-::muuu(!r fallow; ~o. 2. spring whent-SIIIJUl1cr fallow; No. a, WInter wheal­
peas: Xo. '"', spritlg \,'ht,lat-pl\us; So. .5, \\·jllter~whl'nl·Jleus ami spriJlg wheut under: No~ 6, spring Wheat-pen . ..:; 
nlld spring \\*hf,.'ill lIIlller; X{)~ i,.wiutf!1' WIll'llt.-lIl1iJnm clover IImler; No.8, spring wbent.-Hullum clover 
(Uutt,·I'. 

2 'l'iI(' fUfnw.-s WCI'(\ plnced :1t right :Ulf.l,I(·s to thl;." ('ontollJ' \"hen t.he pen laud in rotation ·1 nnd the green­
mlllllll'(' lund in rotllUOI1$ (j 111111 S \\"('1"(' Illqwl'd in !!las fin,1 wau. It i, belil'\'l'd thul the high erosion los~ 
on llws(l plots ill tlH' spring of HHO wert! c:.HlSt·d, to tl large degree, by this practice. Contour tillage was 
pruCLICt't! in 1940 und 19·t1. 

http:EROSJ.ON


68 '£ECHNICAL BULLETIN 860, U. S. DEPT. OF AGHICULTUHE 

'r.\Df,E 30.-Surface runoff and .~oill08.~ in runoff fro II/. grnded ler/,(I('c.~ I with different 
vcrtical sJl(lcillg.~. l03fJ-S8 

Crop 

\Yinler wheat fol· 
)c)\\"illJ! pens. Xo 
n.'J.!(ltntin! ('()\~(lr. 

Winler whonl,tul). 
ble. 

19S5 =======,='=,=i='=[ 
JUII.·I ........... '.1110 .~sl.02'O __ .moo 
 I..j
Jan.5 .0, .05 .5ni .03 .O~: .002 .0·100 0 , 
Jon.7 : i2,' .12 .12 ..;5, .06 .171 .0:\ .0,' .000 .02:1 .002 .001 
Jnn.S . ·!!ii .16 .OS, .20 IJ .14, () .011 .019.. .001 ' 
.Inn. !I. ........ __ . __ . .OS 0 .01; IJ Il f ...• 010. . 1 .. 
ICeh.21 , . a , .01 1 0 0 I __ 10 ··1 ...1,Ground rO\'('r of 
}t~(lh. 22 .J2, .OS .Oil .221 .17, .21, ..;, .40 .00.1 .00°1.015 .000 winter ""heat. 
F('h. 2a_~~ 1

'l.lili!O .• 01, .l-1 0 , .. 0 .. 00·1, .1 stubble. 
?ltnr. I 

+ I . I .1\. . ~'O! .2'1 .03f· OO~; .20.'! • 03·1, .0011\ 
'\1111'.2 .20 .16. ..10, .Ob, .0,.6 'OSI .Oli,. 0001 . LIS .010" . 005i
,\lu,.. a I 1,·02.03.01.021 .002.. 059: .002: .005i 

ToUlI -1=,_ ..J,}-,ii"""i:lfi .. oli .029i .5I1l.0(j'I·O~' 

O,'U9 __ -- ~,~~::~)~! .. C~~i~;lIl~:l: ~') L~:.J~1tTI!': ~.:: 
~~))~:.'.;"--'.'.' .:lO ,~21 .~~: .~Ii .o~ ..10, /J .,0 " .O~: .~!:l!l; .,' ..
•'., , . .·18 ,28 i ••2[.••iOl .1., .38j .0•. UO, .10...20, .0.1 .042 '. 
D~,'.(\.. '.48 .:12' .20 1.821 .41l1, .Ii-! .10 .15 .!l:1I1J.OS7! .280 .222 

/)<'('.8 •. __ ... .20 .(14,0 ,0 0 .014 I' ... "'f1
 
Ill"'. !l. .21 .18 . IS I. [,31 . Sill .871 •oil .33. U25 . US! " . ·100 . WI, 

1)"('.10 . 12 . OS 'OSl.:1'1' 12, . IS,' .10 .04 . IIH! .1971 .OS2 .02.3, c:, 

[),·(·.II" .20 .12 • to, .Ili, .0:1: .0" .02 .11I .(~)2· .080; .01H .005" 

Dl'~• .l2.. . .. I .17 .05 .02' .011 0 .00·1 .OOH 

I 
. ()(!6 • ____ t 
 Winter whentDCl·.13.__ .' .Ial .07 .0.,1 .04 .0:1 .12"' .(H2, .OM .028 on 

summer rnBow.
1)('('.1-1. • .12 :OS ,oo! .10: .1l·1 .05 ' .02 .02 .035 .0211,010 .(lOS 
1)1'('.18. .18.10 .10: .Os! .27' .:t~ .19 .10.122.142.072.02It 
Il(·,·. HL. .03, 'O'~f .02i. ~31 .10 .IQj

1 
.09 .011 .!!Ii~: ,Ot!4 .0:14, .OO~ 

D"(·.20.. i. "'_ . '!" _.11 .1.1; .1'1 .09 .041 __38 ,Ob.J1 .0,H1.01.l 
Dce.21 I .24' .IS .10 .,181 .1-11 .131 .10 .0° ' .230: .0foO!.12'1 .J02. 
Dc". 22 ," " • 72 .28, . 1-1 • in •. Iil .5il .411 . :1:1 1.21011. 122, .770 . -I,1i1Ill"'. 23. __ .. , . .05, .21 .0·1 .03.299, . .Jil'.158 .OtH' 
Dce.2L. __ i 0 ' .10, II 1\. .022. ..\ 
Dco. 2&-31.. ..'.:.t>Qj_O_t....:..'::.li_O_ .~-i--,~ _._ ~l 

:~:~'~;;L ror •I~~~]~:~r:: !~;·!~~~~~i:~~I;~;;~I~~~~ :::r 
Sec lootno(es ut cull 01 tuble. 
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TAB).E 30.-S11.rface T1t1lOff a,lld soillo.~.~ in 1'unoff fro11l graded terraces I with different 
rJerticoi spocillgs, 1982-RS-Continued 

An.'fltJ!(l rnt(' of 
rainlnll lor '1'otul ruuon Soil loss per acre 
pcriod 01-


Date 
 --.--~.~.----- Crop
,; i lb ~ ao ~rnin: 'l'er- ,'I'(lr- iTer- "reT- '''reT- 'reT- rrcr- 'l'lIT­

JIlin- I min- Inin-, [ull i roee rnc(' i rnoo'1 men race, rn(..'C: race raco 

------ Iltes,~ .::Ies I'--1£) :lA"1_4_1~ £~ 3A' :_4_ ~_I________ 
111. : In. In. j t i 

19iJ.i per per per, . ! 
: hour hour IIollr. /71. ! In. ! In. I'll. Tn. 'rolls 'l'ons "l'ons; Ton, 

JArl.2 0.120.10 0.080.2100.0:1,0.01 0 ; ..... O.ooiO.OOi, ..• 
JAil. a .24 .20 .18 .3i 0.2:1 .24 .12 O.11 0.4iO .3i2 .H!JO.I2i 
JAn.4 •.I ......,......: .04 .01 .08 0 0 .002 .009... • 
JlllI.,'l ",""" ......i...... 01 .0.3 .01 .01 .002 .00,1 .OIJ2 .002: 
.11l1I.1I .+...........I ..... 0 , .02 0 0 • (ltJ(j>" ... 

.11111. l:l .24, .18

l 
.18 .31 .02 .Il .0:1 .03 .002 .04" . (J(~i • iliiii 

Jnll. J.l •• 1............... 0 .oa 0 () .... 010 .. 

Jon. I{) • 181 .12 .10 .25.• 09 .1:1 • Or, .04.156' .020 .044 .020. Winier whrAt 011 

JIlII.li .. ""I' ..18:.. 201 .12.14' .07.11 .05, .0r..1I8.OlS'.03G.(J2G' summerlnUnw.
Jnl1.18-21 .. ··1 .... __ • .JlI, .04 .30 0 .02 .028, .049 .I~H:

• Jnll.22 ... .24 .]61 .14 .N .28 .3ti .15 . .11 .728 .68t .318 .:128 
Jilll.23 '.2.J .]8 .W .2(i .IS .2'2 • I:! .00 .4i2 .419 .2iG .2(i!1 
.Inn. 24-2i ." .. .,,, .. .... .OG 0 .08 0 0 . OIL.... 
:llnr.1. .30 .28, .20 .(is .04 .oa .Oi, .Oi .014 .031\ .0iS' . ii)7
:lIAr. 2 .......... ' .12 .OJ .m .01, .0.1 .(104 .OIH .044 .077 
~\I ar. .'i .:m. 20 .20 •GO .2,1 '.ot8 ' . Ii: . 14 • 1.17 .104 .200 . 1.18 
:llnl". G ,,' _....1,,,..... .01' 3 .IJI.OJ .002 .004 .(lO4 .00·1 
)Inr, i to.lUJlC I 

1 

'I 
.ll~~· 110 Ill'('" ' • ... 0 0 I 0 0 .......... ..,}\\~::I:rl~\~l~,~;\~~;t.
.00 .. ..... ' 

3, "". ........ .••1 0 0 I 0 0 ... ." .••• " ... , 

TotAl fo.. l------------'----------- ­

yrA!' 'j: ...... ~_.:..:: _.-:..........:.: 1. Zl"':' 10 . 85 . i:l 2. ISii 1.709 1. 1iO 1. la5 


JAil. 1 to Il(·c. I 

31, HI3-1 ..... ".. .. .. .• (a) (a) (:1) (:l) ". .. ". ...' 

Jail. I~:a .~~ ." .:=..~: '-. 00 0 .0220 . oIII ~l- ~002 0 .0(1) 
Jnll.3..1 .24 .24 .IR 1.17 .110., .OW .nos .(117 .001 .om 0 .001 
Jlln.9 .24.16.12.-1:1.01700.013'.011200.001' 
Jan. 10-12 ,2·1 .12 . J~ 1. iu .219 .fH5 .Oll .. 316 .122 .100· .OO:{ .075 
.llln.H .06.00.04 .0iD .04:10 0 ,0 .Ooao 0 Winter wheat 
Jan.W '.280 .0180.010 .0010 0 lollowinl! 
F~h.21·20 . Or. • Or. .05 .·10 .aS5 .,laO .0Ii: .807i .OH .IHi .(XIS .088, SUlI1J1l{.'T (aBm\'. 
:llul'.2 "".. .02i .(KH .005: .020 .002: .00:1 .001 .010 :-10 \'c~etnti\'r. 
)Inl'.:lll '. .00,10 0 .010 .091 '0 0 .002 CO\'cr until 
:\tuJ'~ at ttl : i 1 , , April. \\'h('nl1 sltlhhl(' llishd 

Ve(':ll __•.,-_.-__ --~:~i.~~i.:.::::I'::'::"""."'i--___ aftt.'T hon~(l~t. 
~'otlll Inr ' I :. I 

y,,"r __I__._, __ ~_ .(i5i:1.214~1.109l~I.22.,' .OI~ ,181 
19;:17 - ~----~~---,-- ----,--:--,- ­

Jnn.1 to Ill·f'. 

10 


Il(·(·. Il • (3) (3) (3) I') )DiSkCtl whcut..I "'j ,..21 .2·1 .22 .3Sn 0 1.002 .(1)5 0 ,0 .(lO4 .002 stuhhlruntil 
Del'. Ii .2·1 ,12 .12 .2:1 .OW 0 .007 .015 .017 0 .002 .00:1 l\loy. Summer.. . - ---------------------- lullnwNI nnd 

Totnl lor 
I.. sCl'd<,.'d to winter year .U160 1.0091 .020: .01iO.00li .IKI.1 wheut.in 

1988 =-====:=;=1=1==,==, October. 
.Jall.lIH.1 .2,1 .18' .12 .6i .0270 '0 '.027 .11130 0 ,.OZl'
Jan. 1~·2a '.-11 .03:1 .025 .010 .030 .030! .012 ,012 .040
F(III. ~;~-2(j .0290 O .. (lOi .001·0 0;.000 
F~h. 2'1,,2R . o iii ,0 ,(K)!!, .on .000'0 .00Il, .001' 
Feh. 2S,..~fnr. 2 , ' .02i'O .OJa, .fIl3 .(K)7,0 1.009, .001
;'\1111'. 2-:~ .08 .ali .110.0 .004.0110,(1 .. OOil.Oll:!. Winter whent
:lIn,'. ~·'ii .15 . 14 .2.1'. Oil .005.• (l05 .Ol6' .005, .002 .oo:r .005 following
~lnr.14·Jr,. .12' ,OS .44 .011: .01):1' .007 .11!i .004: .001 .00:1: .001 SlUnJIH,'r fnlIow'•:llnr. I~·IG .OS • OS .25. Olii .008 •OJa • (X)!! .OOi; .00:1 .005' . (lO2' Xo vcg(·tnt,ive:\l'nr. 11)-22 .'1.04' .OW, .oon .otO.. 021) .024i .001 .00i .00.1 COYI,.'r.:lIAr. 22-24 0" .021J .()J5 .oao .001 .(K1I: .Otll .003' .011;'
:llnr.24-21\ , .... , ".•• ; .. oono :0 0 .0000 (I 0 

--I--.--!--:--~----·--.--j--
~'olnl(.llIn. ' , I' . " , 

to.I.III1") ... 1" ... _.' ........... ,~J.l! .O~:!.:.:.~OI .258 .098' .020 .:!!:!i...:Ylf, 
... Rl'(' l.uhI(1 2 for d~'s('ription of t('rrnC'I.'s. 
~In OcIQbl' " 1932 lermer:3A WHS COllst ructed to rl'duc"yt:I'tic.nl !lpncillg of h'.rl'nl't~ !{ froll) :Hi to 20 (l'ct. 

, ;\0 runolf lor Il)1Io\\'in~ perilJlls: Apr. 3-:-10\'. 15,1932; Mar. 4·0ct.. 28, lIIaa; .llIn. l,·j)ec. aI, wa5; Mur. al ­
])(\t'~ :ll, wan; .Jnu. 1... l)tl (', 10. W37. 


4 Snow, 


;j:l2f;21 II 4-1--6 

http:rl'duc"yt:I'tic.nl
http:wheut.in
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70 TECHNICAL BULLETIN 860, U. S. DEPT. OF AGRICULTURE 

T.-\BLE 31.-Su,rface runoff and soillo.~s in nl1loff from graded terraces' of different 
lengths, 1.932-38 
'--"~-!'-.- -,'I 

A \'era~e rate 01 
rainlall lor period 'rotal runolf !Roil loss per Bere I 

0[- '1'0_ 
talDat,e OropI I ----1- -­fnin­

5 15 30 laU '1'e[' 'rer- 'rer-; '1'er- Ter- Ter­
min- min-IImin- rnce rnce rnce I race rnee 1 race 
u~ u~ u~ 2 5 0 2 5' 6 

------I~:; Inch -I-I"ch -------~1'--- .- -----,­
per /lcr fler 


19~t hour' hOllr hOllr Inch Inch I1/ch Inch, '/'01/8 '1'0118, 'rom 

JUn.D o'WI 0.111 0.1.1; 0.·1\1 0 0 0.01, '._._ 0 
Jan. II ._, .a:1 .:I~ .:10 .09 0.241 o.oa .02 0.762 0.01l(1 o.oall 
Jun. IS .1(1.1(1 • HI' .06 .oal .11 .on .00.1 .030 .02.1 

11Feb. 21-22 .00 ·.00s71 .. 0011 .01 .010 .001 0
Feb.2:l, __ -.... I .01' _011 .001 0 , 
Feh.24 , • _ .,., 'I"'" .12 .15 .07 .05 .021 .00,1 • 001 1
F"b.25.. __ '. • __ .OS .08! .00 .OS .011 .04.; .01H 

~~U~~28:-::: ::- ==--- -:-: :g': 0. 031 0. 01 , :g~ .004 .01)6 :::811' 
II'llIter whent follow· 

peus. \~e~H!· 
til th·c coyer. 

~i~~:t6--:::.::::--::1 ---: :~~I 0. 03 :g~1 :(17 .OS7 ::g~ :g:!~ inJ,! No 
Mar. IS . _..:~~ _.:1\ ... 1·~1 .41 0 .OS .OL. __ .205 .1.14 

~~~~:~~ ::::::::::. ::1-::: :l~il g :g~1 :gL:.'· :g~g :ggi1i
Mnr.21. .• ___ "'_._. ' ., .If> 0 .02 .02 __ .. ' .0,5.1 .102 
Mar. 2·1 .301 .24 .211 .45 .04 .171 .14, .110; .(104 1.000l 
Mar. 27-28 .421.32.24,. n . Zl .321 .52 .660 . 1110 ~. S731 
Apr. 2 ._.. ... , .Hi 0 I .01, .011 ..048 .O~8 

AJ1r:I~O::IN~:'- -. '-1::.. - '1' .:,:1. .:....:~_1.041~1.:l.51.2·69~ 2.3~~1_5.0a!l1 
12 .• _••_~-=l_.__ ~~~ I'::=:~'__ 

Xo,·. la ,-- ---=1':-= :-:-:'-0--0- ----:05'==-::: =-:-' .03~ 
No,·. 1.1 .151 .15 .14 .47 0 0 .07 ......... _. .013 
N'H·. 16 ._, .13 .13 .13 .71 0 . OIl .15 .•• __ • .0021 .040 
Dec'. IU, .••• .12 1 .12 .12 '.6-J .11 .16, .21 .002 .1104 1 .010 
DeI·.20 ................._ ._..._ • __ ... .07 .021 .08 .002 .1I01i .002 
Dee.2L .........._ 1 •••.• '_' 0 .02: .0.5 ..• \ 0 : .1101........._
1De(·.26 ....... 16 .161 .1[, '.27 .18 .:131 .74 .006 .0071 .0211I\'illterwhentstubble. 
11e('.27. •••. ••• • __....._. .04 0 .02 .05i·· ..•. 0011.IJOI 
nc('.29. ___ " __ I' -.-- '.30 0 .0,1' .06 _._. __ .001 .001 

1'01al ..,. -_--------.~ ----:ati,-----:Ooii.4u
1
-:oi01 .016-:l21 

'1'olal lor year . __ .-:=,1..1 l.iN! 1.0·p 2.81 I.7mi 2.4W: 5.760 

Jun. ,/'938 .. __ • I=I~~I '.10 .031 0 ,-.14 . (JOJ ~ -. (JOa 
Jan.•5 .. . I ." .07 .22[ .02 .21 . OlJ8 0 .004 
.Tun. 7, .' .12 .12 .12 ..55 .12 .07 .18.005.004 .OGO 
,Tun. S, . .161.161.08.26.01.01.07 0 .001.002 
.llln.9.,., i .,i .08 11 (I .04 ........_•••. 001 


~~U~ .12: .11S . (17 .22 : g~ 0. 40 : ~~ 0. 005 --.-009 0. 005 
Fcb.n '.06 0 0 .02 •... ".,,_ 0I,' 
Feb. 26. .,' I 0 0 .01 .... __ ... I)
Feb.2S .' I .12 .05 0 0 .001 Ground co"erofwinter 
Mar. I I .. 1 .06 .03 .15 .007 .oo~ .004 wheatstubblr. 
Mur. 2 .. .24,.20' .. iii) .30 .05 .00 .29 .007 . ('05 .OOS 
Mar. :I . " . (1~ .02 .20 .003 .005 .005 
Mar,1... 'f' 0 0 .04- ...... _ .003
Mar. 5. _ 0 0 .03_ ..•••...... 002 
l\{llr. 7., , '.2.5 0 0 .02 _..... ...... .001 
Mur.S,. _." 0 0 .03 __ ........... 002 
Ml1r.9--12 " : '.a7 0 0 .0.1 ............. 012 

TotaL... ! --i---;----· ~~ -~84t~iir L77 .Oa7 .027--:05S 

l\Tur. 13 to ,=~=;c--O'_""'.'_==:__==.=,=;= 

Noy.2._... · '=.==~.= .. (')_ (') ,_(j) 1;.... ::.1- .. ··1'" , 
Sec footnotes at end of table. 

http:161.161.08.26.01.01
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EROSION CONTHOL AT PALOUSE EXPERL\[ENT STATlOX 7] 

T_~BLE 31.-Surface runoff and soilZoss in 1"'/wo.tr from graded len'aces 1 oj dilfere"i 
length.s, J932-38-Con tintled 

~'-~~f;f:I~~~:~~rr~d I ISOi~I~~~J::~rreTotal runutT 
of- 'roo 

Crop 
Date 5 I 15 I 30 1'rIll- :Ter- 'rer· 'I 'fer· '-Ter. Ter· T~r· 

min· ; min- min- I' race rD('C I facl' rare rnee rfi('e
utes' utes: utes 2.:i 6 2 5 Ii

'---j 11lch 

, , 

,'/1Ich ;-:~ ('--,:"--" . , 


I peT per per) t' t 

1988 1hOllr hour hour, filCh, IlIch 11lch I11lch ' Tons I TOil,' 'J'OIl.~ 

Nov. 3 0.4S' 0, 2~ 0.22 O.•10' 0.04 0.00 0.01 0.009 O. 04~ O.(X)!ll 
Dec. 6. _. .48.32.201 1. 82 • 15 • IS '.25 .212 .222 .:liH' 
Dec. 9.. .21.18.18 1. 5.1 .48, .:m '. SO • "=!4 • 191 .Hm; 
Dce.lO. .12.OS 'OSI .31 .09 .041 .10: .013 .02.1 .IOSi 
Deo.1L .. __ i .20 .12 .10 .16 .0:1; .01: .021 ,009 .CO.1 .010 
Dcc. 12. __ I --......-- .17 .02i 0 i (I I .00-1 
Dec.1a.. .... •......__ .13 .03 .oa, .0:1 .024 .O'i~ ':iii~ 

Dec. 14. .12 .OS .06 .10 .04,1 .021 .02 .OW •nos . !lOU 

Dec. 18. .18.10 .10, .65 .:151 .10 .OS1 .0.18 .021 .021 Winter wh"!l1 on ,lIlU' 

Dec. 19.. .oa. 03 .02, .131 .261' .04 .oa:. 005 .008 .008 nwr ralloII'. 

Dec. 20 .... I .251 .21 .04 .04,.233 .013 .0':1 

Dec. 21 .24' .18 .161' . IS .07 .06 .10'. 07S: '. ~I~'~' .1021 

Dec. 22. .72.28. 14 .79/ .5.5 . :13 .39;.842, v. 476. 
Dec. 23. __J__' __'_i__~.~~:~:~~ 

'rotnl . : ! __I j 2.40, I. 24't t.90~ 2.{Xl2\ 1.20:~12.0fi5i 

1~otnl for ,==='=:=i=!=-=i=i-t=l=
yeoL..__ . . __ __ .. ' ::l. 2·11 I. So, !!.671 2.039,. 1,2:10, 2. 12:1 

I-=-'='~'-=-='=='~:=:=i=!== 

Jan.l.~8!... __ : .12 .10 .OS .21: .03! O. I .028 ...... '.....I0 
Jan.3 ......... ; .2~ .20\ .1S· .37 .241 .11 .131.305.127.128 
Jan.4"'''''''j__ • ",' .. __ ' .04 .011 0 0 10 ....., ... .. 
Jan. 5........, ..... _ • __+ .. __. .02 .01 0 I .006 .002:..... 
Jan. 13.......J .24) .18i .18, .31 0 I .03 .011....... 013 .001 
Jlln.16......1 .IS•. 12) .101 .25, .011 .04 .01/ .009 .020 .006 
Jan. 17. ----I .48 .20, .12: .14 .06; .05 .01: .090 .026 .006 Winter wh~at 011 SU(ll. 

~~~:~L.:::~:: ....,~:.·1O .06: :6~ :gl: :gl 0. 01 
' :g~~ :~g~ .003 !llcrfallow. 

Jan. 22........i .24 .16 .14 .7,1 .11 .11 .17 .22ti • 32S'--::iio

' Jon.23...".r .24 .1S .1Ii .26 ,12, .09 .12 .244 .209 .219 

~1ur.l ..... __..; .:10 .28 .20, ,68 .01' .07 .050 .107 .040 
Mar. 2 ..... I...... . .' .12 .01' .00 .01 001 .077 .004 
l\{or.5 ____ : .30 .20 :20 .6u .02 .J.!' .19.00:1.158.098 
IIfar.6 "I_ .....,......,.... __,. ''', a . .01 0 ..... .004' .. 

IIfar.7toJune iii I' " 
JU~~'I to Dcc:·,·....· · ....t .. -- ...... 0 j 0 : 0"----1"''''1'' ··I.\\~:~~';."h~~:~~~tt. disked 

31•. ' .... ,.:.:.:.:.:.:.:.:.:.:.:.:'.:.:.:.:.:.:,:.:.::.=,_0_._0_,_0_"'::'=':':':':':':1__._.1 
Total ,............. .06, .73 .71 .9301.J3.1' .81.1 


.Inn. I to Dec. ;='1='=:=='='=='=='== 
31,1935. ..: .... __ • ",' ... ' ...... (') C') I C'} ......;..... 

)'===.====='='=
J9,~6 , ' ! I I,! I ! 

Jan. 1-2. . .. .24' .16 .14 .90 "" . 016) . 007, ..... , .O(lIl 0 
Jan. 3-1....... .24 .24, .18 i 1.17 .012 .017 .009 0 .001, .001 1 

~'1II.9. ... .24 .161 • .12'1 .43 "'0'1 .Ol~ '''1 .OQl ' ", 
.. all. 10-.12. ..... .24 .12 .12 1.,76 .04, .3lfi .... , .00.1 .018 . __ Winter' wlreat follow· 
JIlIl. la-F e b. .. j' '.7S .044 .807; '.8.53" . 002,[ . 088j '. 0·16' JIlg summer fallow. 

29 ,I. ~o vegetative cover 
Ma;. L .......... "'''' .•. . ..1 .020' • __ .. __ .010 . until April. Wheat 
l\Iur. 30 --.~ ......... ------ ....-- ...... ' ___1.010 "--I .... .002 sl,ubble (lis ked after 
"[ur. :l1-Dec.. _........___ ..... ' ___1 C') (2) (2) ....__ ...... • ha('\·~t. 

31., 'I t,----------1----'----- ­1 
'1'ota1 "i'~'" '-- ........ ' ... 103, 1.1991_.869; .007!~:,I~=.0471 


1.98; ! ; , . 
Jan. I to Dec. i (') (2) I (2) ; Diskcd wheat stubble10. i I unW ,lIfay. Sum·
Dcc.11. ...... / .24 .2-1i .22 . 381 .005' ----I .002 .j IIIer·fallo\\·cd and 
nec.t7. · .... i .24:_"::':i~I~__~ .002 __._-..003_:(~, seeued to winter 

wbeat in October. 
'l'otul..__l:::::::I~I:::::::I·:.:.:=li:::::::I' .020, . 002'!~I' .005 __.' 0011--'--,--------,------,--

See footnotes at end or table. 
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72 ,[ECHNICAL BULLETIN 860, U. S. DEPT. OF AGRICULTURE 

TABLE 31.-Surface ru.noff and soil loss in runoff from graded terraces I of different 
lengths, J932-38-Con lin lied 

~~--". ,--_."".­------ f"-~- I 
.:\ \~l'rn.!!c rat e of 

rainlall lor period 'rotul runoff Soil loss (lcr acrc 
01- '1'0-

Date -------' tal -,,------_. --II Crop
rnill­

.1 15 ao In II Ter- Ter- 'rer- 'I\\r- Ter- Ter- ! 
min- min- min- rn('e rfi(!e rfit:e rnee ruc'(' n1{'e 
llt~$ lites tlte.."i 5 r. 2 5 0 

--:-- ~~~ l~~~ af~ '/:LlICh-'llChj~~j 'I'ollsf 7'o/~. 1'OJ~S 1 

Jau.IO-15 0.24 0.18 012 0.07' O.02i 0.008' .TO.Ola O.!lIU 
Jall.IS-2a"., '.ao; .O:lO .o09i 1 .1).16 .U13 

~~U:t~~ . ! .(lOi .00 
1
\ • 0 

(I 

Feb.2(i-2:> . , .Olil ' 0 
Fch.2S-.:IIII,..2 ,. , 1 .ula • (XI5. ",' .(lOl .0(12, Willi",. whl'ill folio\\,­
.:lIar. 2·3 .121 .08 .or.' .ISt .011' j ., ,IlO3 iug SUlllnwr fallow . 
.\1.111'.:1-.1 ,241' ,15 .H; .251 .OIG • (KI51' .005 .002 ,:\n"('''t'iati\'prl)''er.
'\181'. H-15 .12 I') .osi .,H' .017· .(XH "1 .llO4 • (lOIT ~ 
.:Il.ar.l5-lI\ .121 .OS .1)8! .25: ,. ,ooU: .OOS: • .(Xl;j .llO2; 
'\[81',10.22 .. ,J ... :'1.04'.' .020 .00Jii " .()().; .001· 

'\lar.22-2·1 ,--'-."- ....i--.-'-:. .02,__-__~ .008:__'_,:016_ .00l! 
Total (Jun. i:. I 

loJlIne).· ' ',i' __ , .2r.s .10u .041:, 

: ~l\(' tabh' 2 fo)" dl'~wription of ('ITHetIS. 
: :-=0 runoff fOI' foll<)wing PI'rinds: "' p., a-NIl\'. 12. Hl:l2; Mill'. la-Xo,'. 2. 19:1a; Jlln. I-Dcc. 31. W35; ~[8r. 

i1-IJ(·c. 31, WaH; .Inn. HiI'r. 10. 111;17. 
S:)JlOw.

, :;quirrd h()lt~ ulld~~I'lerl'U('~' llAlO fl'(.11 frolll OUtJl't WII!' plut-U!,'d Ot U:30 fl. ill. 

&':;quirn.l hol(~ ullder I('rrlll'l~ aon ftlel from outlet wn~ pltJgg'l'd nl, 10;:10 n . .UJ. 


http:81',10.22


.. "\v• 


TARLg 32.-81l1:(arc runoff and .~on loss in nmo.!T fro 1/1 terrnr('.~ 1 with different gradr..~. 1.'J32-88 
------,.. ­ -,-~.,. 

Average rntl.' or rninillll 'I'otnl nmo/T Soil loss per ilCru(or Ill'riotl of­1_______.. '1'o\nl _.._______._.___•______________~_.__.________ .,_ 

Date Crop 
 ~! fi ,U ~ ~I~ ~ ~~:~~ ~ ~ ~,~ UJ, min- : min- , mill- I rnce ,TAt'(' rnrl': rnc£' rnce- mel' rn('(\ rnl'(\ .rnce l rn('£' H 

utes utcs 
, 

ull'S I~" IS 17 10 1.,' I~' IS 17 16 I
I 

15' o 
~---

I---,--------------_...... _.. _-. ---._'. ---.. ---.-_. Z 
(jJ {llch ; lllch I [llch ! 

I 
J,III.n : 0.16, 0.10 I 0.15 0.49 --.----,.., .•• 0.02 0.001 ~ 
./nn.ll .'" ........ 1 .33: .~3 .:10 .no,1 ..... : 0.02 0.02 .21 "O:li4ii' ti.-OJ!)· 1.032 

Jnn.IS .............. ' .16, .W .10 .00 ..... _., 0 .0') ~ 12 .001 .0,10 ::tl 

]o\·h.21-22........... ".1., , .09, .. --.1 0 0 .OR .008 o"" 

F(·I>. 2:1-24 ........... , .'12 .. .1 0 0 .J.! .01-1 t" 


/.9.~f! "Prr hOllr 1JU ho/u '/lcr hOllr filch I fllch I l1,cll {llch fllcl! 11Ich '/'01/ 7'01/$ '/'OIlS ~J'o",'i TOil o 

01 01 .11 .002' .001 .010j;~::~: ~3 ,........ :~~ : ':1 0. .00 .oon
0. ~ F.'b. 27.. ,.,... 0 .01\ .07 .032 .,072 
:'lnr.5 -', ... "'" .01 .lI2 .11 .00:1 .004 .042 >tI
.\lnr.G. __ ............ ..,1.., __ .",... 0 0 .00 ' .on4 .'_."" ~Wll1ll'r wllrul follllwinl( I"'US. ~o :>­

:'lnr.17. __......... ' .18 I .]7 •00 ':ii:iti" .10,1 .132 : _~_~ __ ~ Vl'JH'lnth·p ('()\·llr• t" 

.4] . ',.,I .06 .17 .21 .105 .IlS:! I.·~'O o 

.]4 . __ • .02 .03 .03' .010 .1111 .211 C1 

.11 ' __ I .02 .03 .02 .010 , .110 ,1,10 (J) 

.05 .0[H1 .10:1 .210 t'J 
.Hi .03-"1.01A .21 .45 .. ,. .IS. .14 .20 •50S l.tNi I. ,fiS 

t;:j12 .2,1 .7:J . .:15 .,18 55 I. IGti 2.li50 :t firl" 
"\pr.2 ..... ".,.i, .16. .01 .02 02 . (j,15 .101 .002 ~ 

~ 'J'otnl "~~4_~~~'!~= __.~____ '~-===~_~?i~:~ ·~2.-15j:===--2.1.fo~ 5~3i5 \l._~~i~:== ~ 

Apr.:l to Nov. l.,..... j. .. ~- _-=~.._~=: (3) i--(3)= _ ~~.~ ..(3) 1-·-(3) -~ ..-.-~___ .._--=1___ i;;' ..... 
t;:j'"'0\'.16........._ ...----:0:1~_=-_:01.1 .OHl· -:01:1-1-.021,
....j-:l3.----:J3..----:J3. '~.-o----.-OS- .02 

H 

!7,Dec.19 ........._.... .12 j .12, ,12 '.G4: .01 .10 .O~ .03 .05 .OOT .004 .001 .001 .001 


f~~' ~q···-··..·-···I····..·+ .'. ..... ~ ')- i 0 ~ .~I 'I .~~ .~~ .) .O~! .~I i .°91 "" .02 • Dill),e.•h ...... _....... .]6 I .16 .15 "'! .•1 .•-1 .,. ..1 I .49 .00. .00:1 .0_.. .0_5 i .O.H 

D,.'c.27. '._......_._........... __ . .(l,I, .07 .01 • Oil .0:; .08 .002 .001 .001 i .0071 •OilS Winler WIWfil, slubble. 

UJ 

>-:i

DN:.28 ..• __ .....____.!.......1 0 .01 I .lI5 0 .04 .001 .001 .00,1 t :>­
l)l'''.29,_.. _••• ' •••••_.I.:.::.::.::..:.I___.___ ~_~ __ :?:. ~.~_.11 .002 .nol .002 _:,1)~~_'015j .... o 

'I'otnl. ... -- . .l~===".:~o--=,-,;-=-;,;,==. ;'I~",,=.::~ ,~,,::tr. .SO .00, .025 .01S .O~fi-=I :.~~ Z 
'rotnl for yenr•.• I. IS 1.·IS 2.111 2. 15.1 5. :I:l:! 0.:121, _, 

--- ==::::.:::-===j=--==-.......;:;:.-======--::....~~==-=,I 


B(~~ foot.llotes nl 111111 (I( tllhlc. ....:r 
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'l'AB1,B 32.-·SlIr.foca runoff (lnd .~()illos8 in nmojJ .fro/ll ferr(l('('s I with rli.O'rrrllt (lI'(ldrs, Jr)S2 38-Cont.illllcd 	 '-l 
~ 

Avern~c rnte 01 rnllllall '!'~tlll '!'otul rllllotf -""--'--'] Soil loss prr neTl' 	 ..;lor period 01­
-------- ralll- t -----. c 

tzj 

,; 15 ao Ter· rr"rw tl\'r_ '1\lr.. T~'rw Tpr· 'I'er· Ter­ Ter­ '1'<'r­
Crop =: 

j min­ min­ mill ­ rfi('(' rH('(\ rnl'(' rue(' rn('~' ra('(\ rRtll' ruer ro('(\ ruet' ~ 
ntes utes ut(lS 13 ' IR "Ii Hi 15 1 I;]' IS Ii ]n 1.1 2 	 .... 

Date 	 lull ..--' ----~---. --- ­

o-"'.,. -, ----i---..----:.-.----.------. ~--- --'''' --- --------- --- -' 	 ::. 
t"1 Illch 1 Illcli IlIch: 

lOSS ipcr hOllr'per hOllr 'l'er hnllr i Iilch ,IIICh 111ch IlIch IlIc/l, IlIch . '/'011 '/'011., '/'0118 '/'nll., 'J'(l1J.~ bjJIlII.4 I . i. "0.101 0.02 0.01 0.02 0.34. 0.1\-1 0 0 0.(101 0.01!1 0.1111 	 dJUIl. 5 • J '. 071' H .01. .02, .:l4i ••;2 O.OU2 0.001 ,001 .Ol:!; • 11 III
JUIl. II I '" ! : 0 Il II 0 I .011 __ , . o III t" 

t-' 
Jnn~7 0.121 0.12' 0.12; . ,i.i! . U2 .02 .0:;' .22, .21 0 . mH' .OO:!. • ()lb. .027 tzj
JUIl.S .16) . 161 • OS: .26[ .01 .Oli O· .ISi .2,) 0 O~•••• __ •• i .014. .ll:l:) 	 >-'l
Jlln. g. ' '.08. 0 0 j 0 .04. OS .. I .OO:!, ,11I0' 
J.'Ch.21 . . ,·1 0 ,() 0 .05' 0 . . ...1.006 	 Z 
FI~h. 22 .12 .08 ' .07 .22: .02 .111 .03 . 17 • Zll. .001 0 .0031.0211 .n~7 Orollnd ('oYer o( winl<'r wheat
Feb. 23 .. . '.66, .0:1 0 0 0 .02, .001: '. .00:l, ,((Ihb1,'. 00 
}~('b. 2i-28 !-. , __ .]2, 0 1 0 0 0 .121.. . '''. ,. .. .013 0> 

o1I10r. I __ I'.... • . ; •on .01 .02 • IS .14; • OIl';' .002, 007! .044: .01;
Mar. 2 --I . 241 ,201 .10 .30, .461 0 .01 ,l~ .161 .05L : .003 ' .0381 010Mar. 3 -'i-" O. I7 0 0 .Oi .00 .015:, " .017 .Olll 	 ~ 1I1ar. 7-10 ·i::.:....--~-..-----~. _,.. 50 0 .,._0_., ~_O~~l: __ .0_'. __ : ___.___ 1;_~ 

'1'01111 '1_,__.____________ ..:..~~ __.I~i~_...:. 7i __ 2. 5~ _ . tli,):~~ __~'__...:~~ f/1 
,-------------(j')"-(j')" (a)' '-(-')-.-(-')---~i--------- --~'1111 Ill'. Illu Ocl. 28 

Ocl.20 .01' 0 I 0 .02 .01 .001 1 . . .010 .(~H: "C0,'1.:11 	 1·r , :lO: "':22/ .lfi ':7;jl" 1I .01 .011 • ~T.I .O~, .005:. ~I'\I O~I!I .OH 1 	 !"l 

t;j 

~ll\·.; 30 .n • IS • 91 o .05. I6 ..., • 1'1 .0·1·1 .. IS . (loS .0·11. 
NOl ••1 ,4R. 1 .2S ~ 22 ·5°1 • Jot .OS .2Sj .2,~ .,to: .OlO .070' .aiSI .·IH I ,iRli oNo\', ,1-.; , .f_~ (I 0 0: .Oi () I . . 1 • OJ.I "1 
;Dc(', ·i . '1 .48 ::J2 .20 1.821 .M 1.IlS 1.63: .i:!l .Ill ,:1.12 I.OS02.2351 2,(~15 3.IlSS 

•(' UTl,' -.-: I __ ........ 	 .201 

1)('(', {t. .... .. ____.._. I ~ .( .Oi . QHi . ~4 .01 , .," .02·\i .2.!0\ .; ~il~: .; QII! 	 >

.21 .18 .IR • Ii I: .0/ •~5 . /4 1.00 . _.0 .60S 1 500 ...,0." .. dIn 	 c:>
1. 5al 	 ~ ])0(,. )0. "/ 	 .12 .08 .08 .31 '. 1·1f , II .20; .20i . 15 '.03S .OGO,i .306 • -1711 .420 ....

.20 .12 .10 .16 '.Oill .O:! . OS ,081 . OS '.003 •OWl .0621 .0.58 .0iO C1~~~~: lL:..... ' '. lW 0 .Oll'. 10 . II '.00-1. ,I .0.16, .078 . !OO 	 c: 
Dee.13. -"""'1""" ·,···.. ·--1· .. · .... :j~i '.06, .03 .06: . 151' .10) •• IJOS .035: .142, .335' .310
Dec. 14 .... __ . 	 .12 .08 . or. • 10) '. 0:1 .02 • 0:11 . 11 • ,°3 ' '. 00:l .OOSI . 020' .1m; .01• 	 E31Dec.l5-i6. to .;OJ o 0 0 .O.I! 0 1......1 ,.... .001· . 	 gDce.17 	 to ~5: 6.l12 .01 0 .05. 1;11 '.002 .002; . .00·11 .0·12
()ee. 18 __ .• ' 	 6 • 'l <)~ .) .) f 15 r t .)\ q') I .) .. ",rint(lr wheot. on ~UnHJH!r (8Umlt..18 • 10 :io • (',1, ..1. ••n . -·1 ..0 .61 i .0,,° •OIl. .150,1 ... Ii ..6S tzj 
Dec. 19....... , .03 .03 .02 .1:1; '. Ii1 .00 . 10 . Ii! .20, '.026,1 ,03S .0,10 .151 .121
Df!c. 2U~ _,.~ • 25~ '. :lSI .Oi ,05' .20 . I6 '.13S1 .000. .022 . lSI .Oi3
Dec. 21.. ... 	 .24' . IS .16 • lSi '.12, .1·1 .0:1 .20 .24 '.O·I~I .1201 .012,181 .1111
DrC'. 22.~ . i2 .2R1 .J.I • in' 1i,52: .57 • fH • tit • HI 6,2;")2. I. 22.r;~ 2.0!Hl 2. UOO' 3.430 

, 	 r .,... (. 

http:J.'Ch.21


.. .,<:: 

~~~~: ~1 :: (; 1111, O·lI., O· 1\1 : :~; : ib '. ()5~, .OOH, .5:\5 : l~~. I: ~ 
])ec.25 0 n \ 0 0 .O,,! .02... .00-11 .(lOllI....... ........ 

Dec. 26·2. '.-16 0 0 () .01 .04 ... ....... ........ 0 .002 


1Dec. 28 I .07 .01 .0:1 0 .05 .0.. .001 .002......... .004 .005 

Dec. 29 O. .0-1 , .0:1 0 • OS • 10, . ()()2, .002 . ....... .004 . ~i 
 t=:1Dec. 30 • .0, 0 1 .01 0 .02 .10·, 0 ...... __ .001 .00~i1 ~ Dec. ~I I 0 0 1 0 0, 0, .10 I. ,.... ..008: o 

- .-..-- - - -- ------~---- ---'--- --_. -+ ------------ ~-~ ~. (II 
......

'\'(lwl :==;';;=!I'~--:I"I:l'-~~;: 3·-':.-,,-~~;,.~i_,,·nl' 1.2\0 :l.6-1S n.o;! 11.221. l:l~~ o 
'I'ot:~;;r year.. i'" -1.36' :1.31 3'U:!i 6.6. s·-I:l 1.285 3.6.52

j 
9.014; 11.420, 13.66\ Z 

1 C":l 
Jan. 1... ...1. ...______ 0 1 0 .02 .02 .02. .. 1," •.•. , .002, .012' .011 o 
Jan. 2.. .121.10 'OSI.21 .02 .02 .0.1 .06 .13, .004, .009 .03S: .0301.100 Z 
Jan. 3 .2-1, .20 .IS .37 .10 .17 .22 .23 .2-1 .032' .190 .301: .5001 .815 8 
Jnn. -I. '1' 0 .01..OJ .03 .02 .0021 .006 I .0051 .0031 ~ Jnn.5. •••. ..... . ... 1 .01 0 I .OJ .02 .OJ .002 "1 .00f>j· .002: .01)2 t 

.lnn.13 .2·1 .1& .18 .31i 0 .OJi .02 .02 .O~ .006 .018, .0821 .131 t" 
Jnn.J.\ ..... 0 O· 0 () .0. . i ... ·· ..1 .009 
Jnn.15 .. __....... \.... I 0 O. 0 0 .112... .... .•..••• .009 
 ~ 
Jnn.If> ... __ . .]$, .12 .]0 .2.1 .02 .0.5, .0. .03 .00, .005 .030, .030 .014 I .0·12 
Jnn.17" ....... .1 .48) .20 .12 ,].1 .05 .02 .03' .0.1 .11i .011, .012 .01·~ .023! .051 i\l'illterwlwnl.ollsullIllll·rfnlluw. "d 
Jon.lR-21. ....... '....... .10 .02 .ilS .13 .11 .21' .004 .Ol~ .082 .0·18, .092 ;.­
Jnn.22. .2-11 .Hi: .1-11 .•4 .28' .3·1 .37 .28' .37' .117 .4-1R 1.210 1.526' 2.0,12' r< 

19 0. 19 22~~~: ~~-27 .24 i •.IR .w: :~~ 0. 0. :~~ :5~ ;.. -,081 .2.J2 .no :~~~ I:M~ I g 
Mnr.l... .30: .2S .20i . fiR .00 .18 .11 .Oll .1l7' .010 .Hl .2.591.27:; .1I:l, Ul 

t;j~Jnr.2... . •. ,.... . ....... ' .12 .OS .05, .02 .06 .07 .0;)1 .02·1 .012: .186' .113: 

~rnr. -I... • ..... j .06 0 .0-1 0 .02 .01.. .012 I' .00,1 i .028. 

1\131" 5..... "'. ,30. .20 .20 .69, .23 .31 '.22' '.15 .25 f .036. .188.. .:l7S .3SS 1 .5621 

t;j 


Mnr.6.............. __.....1.. 1 .01 .02 .02 .02 .03 .002 .OOf> I .011 .00-1 I .022 "d 

:.1 

Mnr.' to June 30 --;--.••+. " ~ a 0 0 0: I.... l-. "i .. }Winte,' \\'h('llt tUsked orter hnn'cst. MJ1Jjy 110 D~c. 31 .. ;........ , __ . . ( 0 0 0 0 . . ....., .• 
. ,_'_... -- --.---.-.--~. "-I H 

'I'ntnl .!. __ J I.I:! 1.·1'; 1..;2f 1.:1. 2.0;', .:H' 
I 

I.:HI 3.11l:11 3,,~20 ;;.:111:1, t.; 

f;j
,lIlU. 110 IJl'C. ai, :103;'. :"'-= '__ "':"'::'1_____{_3,_' "(:i)' I-"(J)~~I~ {:I(=!=-==-~=-- '":~I 

~ 

~ 
1-3 

Sec footnult-s III elld of lllhie. 
Ul 

~ .... 
o 
Z 

O. 
-1 



.....1'l'AnLl~ 32.-Surface runoff and soil loss in runoff from terraces 1 with different grades, J932-38-Continncd 

~! 
-----..,,-~ 

~ 

A,·,'rngc rnle of rninfnll , 
'l'ot1\1 runofT Soil loss Iwr nero 	 8for pl'rioll of~ t>1'Polul 

Date Crop @
5 I 1.5 30 Tcr· . 1\'r· i '\.\'r- !Tcr· Ter· 'I\'r· 'Pcr· 1'(lr- 'I'cr­

~min- min- min- rnce : race : ra('t' rne~ i rnc(' rflt't.' mel' mer· rfH"'~ 	 Hutcs ! UhlS utcs IS 1 17 i Hj i u;:~ ~ 13 t IS Ii 10 1.1' 	 ') 
?­

I~:;~-T~~~ inch, I--I--'---f--~·II··---l·~-'~~-I----· 	 t" 

1IH.1G ,/Jer Ilouript'f hOllr 1)('[ IlOlIr Inch Inch r"ell fnell Illch Inch Ton.,. r/'07lS 1 7'on.~ 'l'07lS \ TOII."1 	 ttl 
Jun. J ··2 , 0.24 0.16 0.14 0.90. 0 ,0 I 0 O.2C,i 0.31fi 0 . 0 . 0 O.(hlti 	 C1O:g:~ iJan. a~1 .24 .24 .IS· 1.17 0.021 0.021 I 0.014 • finn , .:100 0.001 0.00:1' O,llOl .3~S 
Jnn. \l .24 .16 .12 .,1:3 0 0 0 .DIS .11r. 0 0 0 .003 .011 
Jnn.l0 c l2 .24 .12 .12 1.76 ..367 .2wl .114 .061 .557 .01i9 ,OC,O ~005 .304 .:lil7 §
Jnn. H .06 .06 .04 .07' 0 0 0 .120 .201 0 0 0 011 .1l!S 
Jun.2a , • ~ 0 0 0 .0 la . t)~.1 0 0 0 .005 .001 \\~illt(\r wiwnt following Sllll1J1Wr ZJan.2; __ . . ~~.~.. '.\0 0 I 0 0 .021 .011 0 a 0 .Olll .000 fnllow. ~o \YlI!.wtntiw' COV(\f
1-'\'1>.24 ·20 	 0. 738 i 0.. 101 0. 010 • III .002 t,.-:;.~c, .06 .0.1, .37 :6i~ :Z~~ I:~~g 0,070 :~g~ lInl it A p!'il. \\'11l'nl: stu hhl~i\lnr.2 	 .01'; .2:lfi ucliskNl nft.l·r hnl"·I'St.Mnr. 8~ .2-1 • 12 • OR ' •~4 0 0 0 .00i 0 0 0 o .UOO 	 oI 0 
?llnr.30. o .007 0 0 I) 0 .002 0 o o 
)'Inr. al 10 DI'I'.:lI . ('l (3) (3) 1'1 (3) 

--~-:---~-~-~~~,..----- .. -- .......~-- --r·~ -; ~) O'l -')~--:------.y- --.-;~ --:::;-f--.)~" 	 s 

'Polnl 	 I.I~O .,.,j ..}I~ll •. OR __.c"O .1-19 ,1_0 ._,1'; •• h.I 1.1.·1, 

~:::---::-=~~.: 	 . -: -:,:_-::=-..::,-;:;::::~--:: ~=:~'--'!::: ~=-,~~i_~·::::::-.::_~"'",""="""'=I=,",o, '" fJl 
J9,~7 

Jlln. to Dt.'I'. lIL 	 c 
')0) 

(3) I (3) 	 ," ~ ;, I ;" 'j tzj1)pc. tJ .2·1 .2-1 	 .00:1 .024 0 .002 I .010 II .I_G, .1);,,\.02H I"'_'''_I''~''~'D,'(', 17 .~_ .24 I" :i!i •OilS .075 .028 0 • (lOI 	 "d(3) 
.Il,'S: .~:15 I , ',01,1,2, Diskcf! whenL Slnhh,'" nnW :\[11)'.,

\)('f', 20-:10 	 o ,.ac,n liia .0·12 0 .0112 2.,,01 l.~tli I ~lIntnwr fallow",i nncJ seede'! to !"l - ._..--_1_- __ ..... __ 
---.- -- - ..,.-- ...... -~ --+ • ----j will1t1r wlwnt ill Of'tnh(ll'. 

')'ol.al . i:!O .012 .(lon o}~)-,..,:t:,1~~2~ 1:;111) ~ 
O. 11.1 ""~~(~~~II=~~::~:~,~~::19.18 

,0-	 ?­Jnn . .10-15 . IS .12 .v, 	 .130 0 o 1,'- '1'1- I 119• -~ ." I! • ~. 	 QII 
JUII. lr.-17 ~ 	 '.·11 o II .OH' .U,o .028 0 o .001 .Ol·!, .IHO !:>::
Jnn.ISZI 	 .....'.30 o .tJI71 .072 i .302 .·Iii 0 .013 .2111, .·15:1, .:WI I 
F"b. a .on .04 .0·1 U II 0 I .02·1 .022 a o o ,000 I .004 C':l 
Jo'"h. oj 1.00 o tl 0 .02.1 0 o o 0 I' ,00" c 
Feb.ti 1.5,1 () II 0 ,00.; 0 o o 0 .001 
Feb. 8-10 '.08 ! o II .008 . .010 a o .002 0 : .000 I E:3 

O'} , 	 C1Feb. 10-11 o 0 I .UI:I .031 .01-1 0 o .OO~ . (X17 , .001 I 
Feb. 11-14 I t.1].I o 0 .01~1 .oal .13, 0 o 001 !:>:: 

tzjFeb. 14-15 	 o 0 ,.018 • oIII o o :&:~ :g~~ i 0. I 

I;'eh. 15-HL 	 o () '.OO~ .00.; o o .001 i ,OO·! I 0
~-:02$ "IFeb. 21-23 o .012 .027 .027, n .IXlI .0021 ,Ollu ,001 

!'eh,23-2·1 II () .027 .02f1 I .0281 o o .oua ,002· .OO:l 
I,'j·h. :H--2,1j o .III I .027,. 02f, ! .02.1 • o .IXlI .IU)2 .IKI2 ,IXI:1 

~ 	
:;..,... 

http:1-'\'1>.24


• '..J~ .... 

Oil.02.1 .1)2·1 .025 I) 11 .000:. (Jon I .058 ItWinlrr wlwnL following slimmer 
ll\·h. 20-28 .016 .013 .02:1 .02:) .02:; .001 .1101 .llO3!' .001 .0:11 I fnIlO\\'. No \·"l(etnl.iI·ocovQr. 
FI'II. 2S-~lnr. 2. ., . 0 .002 .007 .1)19 .02" n .000 ,003 .001 .005 I 
Mm'.2-a .12 i .OS .00 .18: .010 .OOG .UI·I .010 .010 .001 .002 .oao .OOS .021; 
Mar. 3-5 . 005 

J'\(\h. 26-211 

Mar. 14-15 :i~ I :i~ :b~ :!1 t 0. :gl~ :~~i :g~ :8:~ 0. 
001 ::lll~ :g;~' :~~ 1 :~n I 

Mar. 15-10 .121 .OS .OS .251 .016 .018 .027 .029 .027 .oon .007' .110 .0591 .055,: 
Mar. 16-22.. '1.04' .200 .010 .no .9841 .G97, .OOS .000 .102 .791, .053 ~ 
Mar. 22-24 . , .021 .014 .017,' .027 .299, .2811 .001 .005 .037 .491 .3371 H 

W 

Mar. 24-26 _L~_:___'_____o____o__,~: .022 !~!_O____O___ .006 .007•. O~.t· o 
Z'i'oial (Jan.- , .130,~~L:· 1~41 2.129 I . 018 L~L~_..2. 3as '--.1._,_09-,1,-]____... Ci 

" . ,June) -.~_l·_'._. .327 
o 
L"
,-<

I Sec tahle 2 for description Of terr'nCt's. >'l
, ThiR terrace not install",1 nnW nfter Apr. 2, 1\)32. ~ 
~ ~o runoff for following pcdods: Ap'" 3-~()\·. 5. l!l32; i\[m·. 11-0cl.. 2S. HI3:1; Jnn. 1-1)1'1'•.lI, 103il; Mnr. 31 1),.1'. :11, HI3r.; 1'\II.·I)'le. 10, 19:17. o 
~ Sno\\-". t'i 

oS Sqnirrel hol(~ flOO fl'llL fl'OlI1 outlt\t of li'1'I'ae(' 17 WIl.~ plllgg('d nt {)::m n. Ill., nlhl nlsuits nnl. H{1jt1stt'd Iw('uI'dingly. 

6 H.unot! 0.11(1 soil loss anl (01' ('olllhhilld nnlus of H\ITilCi~S 12 nnd .13. 

1 ,AtljllstCll 1'(I,snlt bns('d nn ill('omph:'ltI I'N~ol'd. ~ 
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78 TECHXICAL BULLETlN 860, U. S. DEPT. OF AGIUCULTURE 

TABT"E 33.-87Irj(lCr r1l71off a1/d soil lo.~s frolJl graded terraces 1 on different [and 
.~1(7)(·'~' W82-88 

A ,-,'roe(' ruh' oC j 
roinCulI for p~riod

of-
Total runoff Soit l(Js~ JWT n('r~ 

Date Crop 

19Sf 
)Iln. II 
Jnn.IO. 
Ft·b.21-22 
Feb. 23 
F~h. 2·1 
F~h.2!i 
~'~h. 21i I; 
Fell.2' •. 
.\fnr. [j .•• 
'\fnr. 6.•. Winl"r whral fol· 
:lfnr.l' IOll'in!!: p'·us. ;-';0 

\'('I!NutIW~ (-'H·C'T.,:\'tnr. H~, 
.\lnr.19. 
:\[nr.2O.
'\Inr. 2L _._ 
.\[nr. 2-1 ... _ 
'\Iur. 2i-28 .. 
Apr. 2. 

Totol 

2.01i 
 I;:;" :;~ "'!~ -:~;! :~~~ ~~~!.:l:\llr.3 to I'OY. 

1[•• 
::::-..::::::= ::;;;-!~-.;,-:::. :::""::';--=:=.:::';~::'- ;::;::;':-= ~-~ ..- -:---~ =.::"';:-';: =-~ ~ "':."';.==:'=, 

~OL HL ,l:l ,l:J .13 _.1' 0 .01,02 () ,002 .010 ; 
1>~r. 19.. .12 ,12 .12 I.tH . !Ill •. (II~ ,02 .Il' .00. ,on.J . III I 0,0051 
D,·c.20 .OS _ .02 (1 .1102 ,O()I .001:. I
Drc. 21 i1J('c.2a. :8; O,1I2~: ~: :&ll .IKJI ·1.... · 

1)(·('.2f) . .ill.ii; . 151'.2. J.:l1 .a:l ,2'2 ,.JH .tt:!11 .(Xl. ,OOir:040.! W inter wheat

[h'c.2i. •<H .22 0') .n:! 11 ,(lOb .IX)! ,001:. _. sll11>hl<'• 

D('~. 2S n (I ,05 (J .llO2 ,

D,'c.2U. . , .. I ,',:10 .If .IH .0:1 .0:1 .002 .OOl' ,002 ,002'

D",', an 

'('ow( -:. :. J. .,==:~~ (I.M O.3!l::.r.~~~~~OI7;·:0J9 .1~4i: 

'['owl for 


Yt..~IU. .J.2:J I.f>4! J.48 _ "', .802,2.405:5.3.14. 
I I 

... • .10' .28 o , .02 .28 .llO2.. : .001 .019: 
.07 .86 .02 .02 .59 .0000 .OO! .IHO: 

.18 o 0 (] .11()1 i 
,12 ':ii' .12 .55 1.13 .Oi .05 .li .020 .roil .1l6:i .02:ij
.16 .16' .08, .26 . i3 (J.OI g 1 .14' .013 ,001; •• 019 

.... \I .OS .1:1 
o (] 11 ..·glll .O(lO_'. J.::,'O~~
.28 .40 .03 - • IX~l .003 0009: (; ruund eO'....lr j I(.02 o 0 winter II'he3t•.00 :~~ °IX)! .003 .007 .205 

sll1bhl~•• IS :~~, :g~ .Oli .0112 .(~15 .00:1 .IIS 
.14 .02 0 .O:l .001 .(lOS .1.051l 
.01 (J 0 {J 0 ,.',.- ••J 
.OS o ,() , 0 .001 
.O:{ o i 0 ::::'::1::::: 
.1·1 

0 o 
o •(Xl.; n i .. _ .. __~... •o 0 

'['ornl ~=C'~-""~'==: 4.2.5 .(11 151.71.. 059.027;.018.. 51\ 

;;('" fool ""((', at eud oC lnble. 

http:802,2.405:5.3.14
http:1)(�('.2f
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TABT¥E 33.-Sur/ace rlmoff and soil loss /rolll graded terraces I on different land 
8/07)(1$, I.9s.e-8S-Colltinucd 
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TABI,E 33.-Surface runoJT ((11'1 soil lo.s.~ [/'(Jill gfodfri /prraces 1 OJ/. diJT{'T/'nJ land 
slo7Jvs. 198! -8S:-('olltin uerl 

-,.--,-+" -~--,,-->~..... 

.An'rflt!ft rntf~ of 
rfiinfnl! for period I '['olul runolf ':-:oH £00:, Iwr n("r(­

of-­

..001(' ~ 1_ :. 	 Crop;: ;:'" ,., <- t-	 oe 
e. <. '" -~ g "e ;. .," <- -"- ,

~ '" ... -:: I-o~!'" 	 '" .:: 'a '" ... '" " e 1-0:-':~ 's "l:: E ~ '"l:: t'C :. :. 
;~ 

:. 
oe c ."or.. E-< t- E- ::- . ::- ~ ~ . , , '" --,------	 ---------­

/1/. fl/. fll. 

]lfr per per 


J[JSIl !lour hOllr /Jollr fll. fl!. /11. /11. fu. 'I"OWI 2bll.'{ TOllS 'roils ~. 
Jun. 1-2 o ~·I 0.16 O. (.I O.IKI O. (l(I, O. ()Ifj () (I. U22 () O. (XlI {) 0.1i02 
JUJl.:H 2·1 .!M .Il; I. t, .Inll) .1)17 O. tlJ.J .(111) D.tH!1 .Im O.IXlI .m:! 
JUIl.U. .21 .W .12 .·I;! n .1J1:IIl [J 0 .IN11 1/ 0 \\~in((lr W!!{",Lt 1111.Jun. H).I2 .2·1 I') .12 I. ,r; (J .:un ,IJ.I .1i151l .n,.., .0115 .11'1 IIJ\I'jll~ SUHllJlI'CJan. 1;1"[.'01 •. 

folIo\\ :-\fJ".t'J!.I'.2il I.. 7S; ~.~fia 	 .li1l7 1-1:.1 . ,lU7 !.UIIl .O,,~ , UI;:I .I),i[ 
ulli\'(' ('OVI'( UII· r.~[lIr. 2 11 .O:W .025 .IHlI II ,Olll J(~J ,ma

)11Ir. :j(l (j .UI n n n .m2o (I til .\ pdt. Il'hml 
,llIhbl(, IIi"kt,tI~[ar. 31 to 

De(' :n (3, (3) (3) (" , "lrll'" 1l:1 I' \ 1'''( • 

'I'ollli 	 .~'i!1 I. IHU .Jilill. 21 I .ur; . lsI · ~3s .2'2;, ) 
~ 

1937 

Jan. 1 10 Dcc. 
H. 	 (" (31 (31 ~ .. ! lJiskl'(j 'Wlil":lt 


· I~);' " .010 0 IImil
Ill"'.tl ,2f ,24 ~ 22 ,:lS II .1l~1 /I n .1l()2 I siuhb\t, 

Dl'e. I. 2·' .12 I') .01;' ,075:0 II . !XI:! .1),8 () .:\ra~, ~lIJIIll1l'r~ 

Dl'" 2H-,,:,lO t 2.~~~:: () .ar-Ill! II II .01i2 U fnLlClwti(L nnd 


-- -- .--'-~ - -'--- $t't1tlt'd h' Willhlr 

Tl)wt ,020 .4!i;i .IXI;' . W) wlwat in O,'tnht"r • 


1!J9,~ 

Jnll.III·li, .21 .IS .12 .Hi U .O!!7 .O~7 0 " .02:1 · I~i n 
Jnt,.I;...Ii '.·1111 II .1)110 II II .. 007 () 1 
,/(111. Ii. ZI '.:10 .n:lO . elf:? .U:!.i(l .!l·1Ii " ZW .tllil' 
~'eb• .,. lU I. U' II 0 ,IXIS II II II • IXJ2 II 
}\'h. 1U·11 ',02 II II . ilia II /I II .IX)211 
Feb. 11-1·1 II .Ollil II () .lXIall I• I.UIII 
FI'b.I·1-15 II 0 .01S () (I (I .0020 
·Pcb. '.-,.,.11; II /I .m.~ 1/ II 0 • IX)! II 
Feb. 21··2:1 (J 0 .n2; (1 (I 0 • (KJ21! 
F'(\b~ 2:k24 (J 0 112, n II 0 .m:! {I 
[t'(1h.2-1'·25 0 • (J11- .1)270 It U .1)1)2 II \\,illler W1W!lt [,,\, 
F(lh. 2.; -2fi It .01, .02:;U II !l . (JOIiO Imril1!! SIlIJlUlt.1r 
F~h 2(;'2' (I (J .1I2:.IU II II .I)(xlll (uU!)",. ~'an)~!(\M 
Feb. 25·2 (I • Ill:!' •ut), It I. .!JOI .m311 tatinl rllver . 
~Inr. 2-:1 .12 .OS .oi; .IS (I .011 .011 n (I • (IIXl .oao (I 
.\lnr. ;h. .2·' Iii .14 .2:,) (I .OW .IJ~~ . midI .005 .0-'5 .IX)2' 
)1111'. U ,I:. .12 .l!! . ()~ .·1-111 ~m( .027 .ma.tl .01H .05.1 .mq
~lnr. 1:' Hl .12 • tiS .()ti .2:) n .0011 .02i • OilS Il .0113 .1J6 ,ma 
~Inl' 11.. 22 '1.1)1 .m" .O~~) .2af j .UOG .ml .005 .10211 I 
.\Iur 222·1 .0211 

io
.Ut)! .t):!j .01511 .016 .oa, . !101 ~ 

,\Inr 21-·211 II O:!ll(l II ill .U()!1,O I, 
---,-~ -'-ITowIIJ"".· 

4JlImq 	 i .005; · 2rl.~'; n-~.; Wi:! .()Ol ,lOfi · 7,0 .O~')
j 

-----~- ~ ,~--~-,------- ~---.. ---. 
- ~t·l,.l t11hl('I- 2 for d('st'rlplioll of hln-utt1:-.-_ 


'Tcrnl(~':tA WIL~ 1101 ('onglnu'lt'li IInUl O"l.OlI,'1' Hn~. 

J ;:\'0 I'lIJI()lf for (ollowing periods: Apr. ;l-Xo\,. If>, lU:l~: .\la,. I~ 0('1. ~" W;j;!; .hn. 1 -PI'(', :11, It/a;;; )1:11'. 


:Jt-Oer. :ll. 10a6; JIlII. I-Dec. 10, lOa,.
'Snow. 
!\. Front Jun. 1:~ through ;\ful'ch ruuolT from tCITnCl'" nrun nnto h\l'WC(1 7tht"ough :1 :;qult'n.!llll)le which Wu.s 

not plllggl'<1 (lompleICI)' until )[111'. 1. Itccorlis nlijn,t\,.ln('I'()I',liligly. 
6 \~a~u(~ is high -ill('hltr(,~ :\I)lJ1f.' wuter froll1 t('t'rtlc(' Ii al.H)\~e. 
, ESlimnlccl f'QIlI pnnilll n'cunl. 

http:SIlIJlUlt.1r
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OnSEHYATIONAL DATA DESCHI.III."G htI'OHTA~'I' SEASONAL AND DAILY 
CONI)(TIONS 

1981. The preeipilatioll IU1';; 2. UJ ill!'h(" 1l!'luw normui. 'TllP normal rainfall 
u~ed foJ' ('()ll1pttri~on i~ 20.54 illehe~. \l'hi('h i" t!H' U\'('ragl' for PlIlIll1an. "'I\sh., 
for til(' pcriod 1893 to 1941) . 

•Junllary to :'larc11. t\('riOlis crosion dnl'ing .Jmlliary frolll ruin and melting 
"now. 

Octobl'r to l)(,(,(,lI1ber, TIll' prc('ipitaiioll II'a" ailollt l1ormlll. Conditions wcrt' 
f/womill(' for alJ~orpli()n and only a ;';lIlall alllonnt of rUlloff occurrcd, 

If}S2. Thf' tollli IIlIlInlll rainfall \l'IlS ,\.08 inclll''' abOl'(, normal. 
.Ianu:lry to :'Iurch. '('Itt' 1)I'('('ipilatioll \l'a;.: 3,(j.J iu('hp" abov(' norlllul. Hapid 

I1ll'ltillg of .;;no\l', rain. frOl\C'1I ground, and "atlll':t[pd :,oil 1'(';;I1It<'d ill hean' rlllloif 
and ":l'I'iOIl,; pro:;iOIl. . 

.JHllIlIlI'y 11, ('onHidt'rahll' ";11011' on grolilld whieli lI1l'it('(1 a,~ min f('11. Ground 
"atuml p<1; frost out on 1110,1 of ";lluth !'Iopf'''. V!'ry !'l'riouH l'roi'ioll Ilud I'linoif. 

.ran·l/l1'." 18, Hl'a\',\' .I'UllOlf, grollnd fnll\"11 I'xc(pl I~ to 1 illch on top, Hpverp 
pro,;ion bllt II'R~ than ./annan 1I, 

Fp!>rlllu'y 2(j--27. COlIsi«i'mblp )'now ill dr'iftl' with OV(,I' hn1f of grollnd ban', 
~:HlIl'lliNI "oil; fl'ol\('n ground nndf'1' SIIOW; I 1f)·1 in('li('" of thawcd ~urfa('l' wll"fc 
gro\llld \l'aH \)ar(' hut frost hl'lolI', 

F!'hI'lIllI'Y 28. ~nol\'lIlO;;(]Y gonl' (,X('f'pt drift" on north slop(',;. Bntumtf'fl 
"oil; fro;;[ oul (JII IIpper south "Iupp,,; l'Ollll' fl'o;;t on lower slopC'''; I!;roulld frol\l'n 
>,olid 011 north HlopPl'. 

:'11I1'('h ii. ,\bo\1( () inehcs "no\\' Oil gro\1lld ('\'Pllillg of th(' -lth, Chinook 
:;tartP(l in Pl'cnill{4 and rain aft('1' midnil!;hi: rain a~!ltill oi.., nftf'rnoon of :')t-h. 1'11011' 
mostlJ' IIlplt:pd lln lIPI)!'1' >'ollth Hlopt'i'. h\1t "(JIIIl' kft on tint" alld north ;;lopcR, 
Xo fro"t in I!;l'ollnd; sntul'llt('d "oil. 

:'Iur('li loS, Itain; no HIIOlr or fr()zl'n gl'ollnd . 
.\Ial'('h 2·1. Uain and ('xtr(,1II1'Iy Il(':t\,y wind; 110 H1WII" or fn)l\('n grolilld, 
:'Iar('h 27 21', Bailt :,;tartin~ ('\'(,lIing of 27t.h and ('olltinllil1!4 with \'arying in­

tpn>,itip;; IIlitil 10:30 II, In, of 28th, Xo :moll' or frol\('11 gl'OlInd, 
O('tol)('1' to Dp('('nil)('I', 'I'll(' pl'('('ipi1ntioll 11'11" 1.9:') in('hpR abo\'(' normal. most 

of tl](' ('X('P";" oet!lIl'l'ing in XO\'('lllllPr. 'I'll(' rllll()lf durillg XO\,('I11I)('r \I'll,'" du(' to 
mill Oil SHt ul'lltl'd ~round. \l'hill' tll(' 1)(,(,(,1II\)pr rlilloif \l'a." lIIostl,l' from u1('11 ill!4 
SilO\\' with t11(> ,l(l'o\lnd frOl\('n, Thl' losl'PI" fl'olll rlilioff IIlId erosion \I'Pt:(· COlllpnra­
til'ph' Hlight:. ho\\'l'v('r, 

!fJ:"JS. ' Th(' ]lI'P('ipitation \I'H$ 7.'1;') ill('IH'~ abo\'p normal with m01lt nf t hl' ['x<:e,,;; 
o('('urring in .January. Oetobrr. anel ])('('('111\)('1'. 

,Janllary to ~llIl'ch, Tlw ]l1'('ripitatiIJlI was 2 inelu:s abovp 1I0fllHtI alld \I'n.." 
ehartl('l(,I'izNl by ht'IL\·.\· "!lOll' HIII\ fl'('('zing t(,lIIIJl'rntun'~ dUl'in!4 t1w Inttpr part of 
.J:IIIU11I'1· and llIost of FeiJrllan', HlIllolf alld ('I'osion \1'1'1'(' hPIL\'\' ill pari\' ,Ianllan' 
anel 1l!4:lin in Ia\(' Fphl'llMY III'HI ('arl,\' :'lul'ch, ..' 

,/nnuar~' 5. ~no,,' about 1R inclw" dC'Pp on .Jaullary a tlnd fairly UllifOl'lIl, A 
ehinook slarlNI .Inlillan· .j nnd conUnucd Oil thf' 5th, Grolllld frozeu Holid. 
Btiliolf was from lII!'ltillg' !'IlOW, 

.Jnullary 7 ~R, InterllliU (,lit min; melting "no,,', Hno\\' and iro;;!. \1'('1'(' gon!' on 
IIJlJ)N >'oliCh ;;Iop(':; but: still fnlzl'n Oil lowl'r and north slo])<,": patehp:; of snoll', 

Febl'llary 22, Groulld fl'Oz('n ;;olid: e1l'ep !'noll'. drifted, Hno\\' ,;tartpd to melt 
on 21"t and ('ontintlPd a,~ l':Iill f(·11 on 22d, 

:'Iarch 1-2. Deep SIlO\l' 011 north "h)p('';; bart' in pa!.chp,; on 80llth slopeI', 
Fruzpn gl'ollnd bill. with 1 to 5 int'IH''' of slII'fnep thawcd Ollt wl1(>rp "no,,' wa;; gOI\C'. 
Hllliolf frOIll melting ;;no\\, Illld raill on 2d, 

.:\Ial'('h 10 ·12, Hno\\' W,34-ineh pI'P('ipitalioll) fell 011 thl' 9th with uniform 
c1istrill!llion. Stin large drift:; on north slopes from earlier Hno\\'. Fro:,;t (lut on 
;,(lllth ,,1 0 p('f; bllt still frozl'lI on north slopeR. HelWY rllnolf and erosioll from 
1I1('lting :,IlOII", 

~C'pt<'ll1bl'r n, Tn(em;p SlIlllmpr rain o\'pr part of watpl',;hC'c1 ,,'..,"If, 
()ct()b(~1' to 1)('(,PIIII)('I'. 'I'hp JlI'P('ipitalion wai' 7,2:1 in('lwH abov!' 1101'111111. 5,;')1 

ill('hp" of til(' f'X(,P;-;'; ('olllin!4.in DC'(:Plllbf'l', Th!' grOllnd \l'a,; not frozen l'x('ept f()r 
:t thin (,I'll>'t lL f('''- tilllP";, Xot nlll(:h rnllolf O(,(,IIITPd durillg O('tol)('1' nnd XO\'Plll­
11<'1' bill tll(' J'unoff :lnd )'oil 1(1:';~I'" W('n' 1H':tn' in DC'(,PllilJCI', 'I'll!' I'lIl1o!f \I':t.~ c1l1e to 
ruin und. to !'OIllP ('xl('nt, fllP!ting ";1I0\\, oll'lInfrozell saturated groulld in excess of 
(h(' uiJ,;ol'plivp ('apudty of thl' ~[)il. 

D('(,C'lIlbpl' .j·H, Ilc'IlI'\' min, ::\0 frost. 

December O. Heavy i'niu; $:ttul'lltcd soil. 
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Deemnber 18. Snow (0.65-inch prcdpitation) on ~round which WIL~ melthl!! 
a.~ rain of 0.65 inch fell. Raturllied Roil; 110 frozen ground. 

De('PlI1ber 22. Saturatcd soil; helw." min; n() fro~t. 
1984. Thp precipitntion Wlk~ 0.84 inch heIO\\' norllIal. 
.Junuury to :\fureh. 'I'll(' preeipitll(ioll \\'n.~ nbout 1.22 iUcll('!' b('lolI' normal hilt 

tllP saturatcd condition of the Roil following til(' helL\'Y rains of DpcelllhN ('I1I1~('d 
moderate rUlloff in ,1t'lllll1ry, 

Odobe]' to DpcPlIliJcr. The preeipitation waR 1.'13 in('heR IIbo\"(' norrnnl but 
iniellsitie;; ,,'NP low. About two-third" of the December precipihltioll Will" snow, 
and abollt I inch of pJP!'ipit'nfioJ] \r:l.~ Oil til(' ground n" SIlOW lit flip Plld of the 
month. Tlwl'P WIl." oilly "Ji~ht rUlloff 11Ilel pro;;iOIl dUrin.!{ this p('rioe!. 

1.985. '1'111' prepipitation Will' :J.sn inchl'~ bplow normal with Il10st of thp clGficit 
occurring in /<'ei)ruar.'·, Octo!>r'l" and X(lI·Plllbpr. 'I'll€' ~no\l" Il1f'HC'd gradually ill 
rill' spring with only IlIodC'riltf' :;urfacp rUlloff and ;;Iight pro:;ion. Amount·s ami 
iniPlliiifif';:< of rninfall 11'('1'(' hm', and cOllditiull'; \l'prp flworabJI' for IIbllorption. 

IfIS6. 'I'ht' prf'C'ipitat ion \\'a.<\ 6.08 ill('hf''' hplol\' norillal with mo:;! of thr- df'ficit 
occurrin/< in !i'phruary, ~Iarch, Oe(olll'r, Illld XovPlIlbc-r . 

.1nlllltll'.'·' Th(' precipitation \1'(1$ 2..12 ill('/I('I" abu\'(' lIorll1:d, Hp[LV.,· rUlloff 
rp,;u!t(,d. [rolf.1 thrC'p st orrn~ dming til!' fir,;! half of til<' llIont h . 

•Janullry 3-4. RUlloff from rllin of 1.21 ill('h(,1-1 On i'af\lmled I"oil, 110 l<1l01\' 01' 
frozPIl ~roun(l. 

.Janu:1n· 10 II. H/Lin Oil ~atlll'll(NI :;oil. 
,Jnllllar...· 12. Hllill on sllfllru!f'd "oil. 
FehrlHirr' :\Inreh. Thf' IH'c'eipitation WUi' 1.15 inr.'hp;: [wlol\' normal but lar~e 

watpr los~c;:< occurred durin/!." thp last of Febnlal',":1:-: til(' r(':;uIt of min unci meltin.g 
SIlOII' on froz('n )!round. 

Oetoi>er to !)('('('rnher. TIl(' precipitation \l'U," <1.69 inehe:; below norlliai. 
Amo1)1l1:; and )utell:;iliPl' of winfllll 1\,1'1'(' hm', and (,olldifi()n.~ fUI'lJl'ahlp for 
ab~()rp()ll. 

IlMi. Thp precipitlltion II'n" fUm ilH!hCii ab()\'c' normal with mORt of thl' exce;:<" 
ocellrrill)! in .JHnnnr~·, j,'phrllllry, April, ,lIllII', alld Dpe('mbcr. 

,Ianuar.\· toMnrch. Th(' pr('r'ipit n lion W(l~ 2.12 illell(''': abo\'(' 11000nllli with 
nearly all of thaI in ,Janunry and Fl'hl'llary fallintr II~ liJJOW lind lll'['ompllniN! \\'ith 
abnorlllally loll' tt'lIIpl'rntilt·p,;. 'I'll(' groulld \l'a~ fr07.f'1l ,.:olid until ahout F\'!lnrnn' 
25. Large ~no\\'driftR hlld IICClIIIlIIIIII(>cl on north ~Iopp;;. Xo runoff occllrrecl 
1l1Iti/fi'('hnlar'l' 20. 

FebrulIQ' 20·25. TIll' Illrgp \l'llter lo,;!;p;; 11'1'1'(' till' rp;<1Ilt of rain Ilnd melting 
snow 011 frozC'n grollnd, ::ioil los:;(';: II'Prl' ('olllpllrnti\'ply HIIIIIII. 

l\fnreh 2·R. H(,I\\'~' rllnoff Ilnd erosion ('1111;;('(1 b~' rain Ilnd Illplting :lnoll' on 
so.turat('d "oil. 

April .1- 20. Aimorlllull," high PI'('Cipitlltioll on wei " .• 1 r(':;uitNI in ('orl;;iderablp 
soil IIlld '\'ah'r I()"~p,,. 

Odol)('r to Dpc('nlber. Thl' precipitation \,'IIB I.Sl ilwhe:; abm'p nornwl, hul 
occurred in slllllll nlll(JuntR of 10\\' illtenlliti(,<:. Runoff and ('ro~ion Wl'l'(' light under 
most conclitiflnR. 

1;9;']8. TllP precipitatio)) I,'n" -lA5 inche!' bl'lo\\' 1l0rmlll. Xo litorms of un­
USllally /.(n~at mnount,.q or intl'llsitips were rpcorclpd. 

,Jllnuury to March. The precipitation waH 0.83 inch b(>lo\\' normul, and con­
sisted of Ilbout Ollp-half snow. X euri.\' all of ('rosioll 10sHes during January Ilnd 
P('!Jrllnry were cllused by melOn/! sno\\' with or without rain. The runoff in 
March 11'11." caused by several ruin,; on wet soil. 

October to Dccember. The precipitlltion was 1.3(i incl1('~ Iwlo\l' normal. 
ConditionH wcre favorable for the rapid abHorpLion of wntpr Ilnd loll' rnnoff. 

it)S'!}. Th(' precipitation 11'115 4.92 inches bcl(J\\' lIorUIIII with mo:;t of thl' dcficit 
occnrring ill .Jnnnary, April, and Xovelllh<.:r. 

Januury to :\rarch. The precipitntioll was 1.19 inchcs above normal and COlJ­

sisted of about thrce-follrths fi 11011'. 'I'll(' ground was frowI) during Illost of 
,Tllnunry Ilnd FC'I)r]lal'.". Very little runoff occurred until Febnlar.\· II. 

Febrlllll'Y 11-12 lind 14-15. Helll',)' runoff ClUlscd by min and mclting :5nO\\' on 
frozell grol,nd, Hillall ~oil lossc.~. 

March 11--12 nnd 16·-20, Hcavy runoff caused by mclting sno\\' on frozen 
ground on north slope>;, 

October to December. The preeipitation was 1..71 inches below norlllUI. 
H IlJloJf n'slIited frOIJl min Oil llJoiHI :'oil. 

W·W. 1'he pn'('ipitnUon WIlS 5.81 illl:I1('" Ilb(w(' normal with most of the l'xcesf' 
occurrin/! in February, Hep(eillber. Illld Octob\'r, 

,January to March. The pr()cipitation was 1,20 inches above normal. Then' 
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wa.» ycry little snow and most of the runoff was caused bv raill 011 saturated soil. 
FebniaT\' 25-28. Rean' rUlJoff and erosion caused b,· a seric's of relath'I·!I· 

intensc rllii)s 011 saturated soil. • . 
March 7. Helll'Y rain on wct soil. 
Oct.ober to Deccmbcr. The precipitation was 3.12 in<,hl'~ al)l)l'(~ norlllal and 

com;isicd of about 10 percent SIlOW. 
November 28. Hcal"- run(Jff from rain 011 satllruted soil. 
DCCCllllx.r 1820. Hnill with ground frozen dllring fin,! part of :;{orlll. 
1941. The precipitation WIIS 4.!i7 inches abol'c uonllal WiUl ml)~t of the excess 

occurring in May amI .lull<' when highcr temperatures and v;ro\l"ifl~ ('rops mini­
mized crosiolliosses. 

,January to March. The precipitation was 2.44 iuche,,: beloll' JlOflllal. TCIII­
peraiurc.~ wcre unllsually mild and rc.qultcd in little freezing. 

,January 17-19. Hain and melting snow on frozen grolllld. 
October to Deceiliber. 'I'll(' precipitation was 0.13 inch abon' normal witl. 

I'('n" little snow. 
~ovelllber 12-13 and Deccmber 2-3. Real')" runotf from rain 0/\ \lnfro.wr. 

ground. 
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