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3 INVJ<JS'l'IGA'l'IOXS IX EIRosrON COXTROL 

INTRODUCTION 


This publication is the first of a series of reports designed to eover 
the fil'st deeade of experimental ,,"ork at the 10 originnl soil erosion 
experiment stations established wi th funds appropl'in ted by the Con
gress and. carried in the appropriations fol' the Unite(1 States Depart
ment of Agrieulture. 

On December 18, 1928, the Bucllllnnn amendment to the agricul
turn I nppropriation hill for the fiseal year 19:30, appropriating $160,000 
for soil-erosion investigations, was adopte(l by the House of Repre
sentatives. The language Df the amendment was as follows: 

(39) Soil-erosion investigations: To enable the Secretary of Agriculture to 
make invest igations not othcrwisr provided fol', of thr callses of soil erosion and 
the possibility of increasing the absorption of rainfall b~' the soil in the United 
State~, and to devise means to be employed in i,he pl'csel'\'I~tion of soil, the pre
vention or control of destructive erosion and the conservation of rainfall by ter
racing or oth(~r lUellns, indepcndently or in coopemtioll with other branchcs of 
thc GOYCTllIl1CIlt, Statc agellcies, counties, farlll organizations, associations of 
busincss men, individuals, $160,000 of which amount $40,000 shall bc imll1cdiately
available. 

Plans were developed for the establishment of t'xperimental work 
on lands representative of lnrge problem areas of eroding land in 
various parts of the country. Eventuall:y, 10 experiment stations 
were organized to sel've the areas (see fron tispiece): 

(1) Neal' Guthrie, Okht., LO serve the Red Plains of Texas, Okla
homa, and Kansas: mainly red plains soils, chiefly residual from 
sandstone and shale, partly timbered. 

(2) Near Temple, Tex., to serve the 'l't'XI1S BIack 13elt: prairie soils 
from clll11k and marl. 

(3) Nenr 'fyler, Tex., to serve the Texus-Al'knnsns-Louisiann snndy 
lands l'{·gion: fronl sedimentary deposits of consinl plain, timbered. 

(4) Nenr Stntesville, N. C., to seryo the Piedmont: residual 
timbered soils fl'Om igneous rocks. 

(5) Near LaCrosse, 'Vjs., to serve Southwestern ""isconsin region: 
chiefly from loessjnl deposits, prairie and timbc[·('(l. . 

(6) Nenl' Bethuny, ~Iro., to serve ~Jissouri-Ioml-Kallslls-Nebl'nsktt 
region: mainly pmiric soils from glaciul deposits. 

(7) Near Hays, Kans., to serve "~('stpl'll Knnsns-~ (·iJmskn rpgion: 
plains soils residunl, chiefl~- fl'omlim0s{ollC', snndstOIlP nlld loess. 

(S) Near Znnesville, Ohio, to S('l'V!:' Appnladlin Il ~ JOlin tn ills: l'esidunl 
timhel'('ll soils, chiefly from snndstollP, s]ll1k, nnd conglo11lprn te. 

(9) N('nrPullmnn, 'rush., to sprY(' Pnlousl' 'Yh('nt Bt'lt: bunch
grnss soils, chid!y [l'ollllo('ssiul deposits. 

(10) NN\I' Clnrinda, 10",n, to :;(,1'\'(' ~\lissouri YI111('~' lot'ss aren: 
chi(>(!~' from IOl'ssial deposits. pl'l1il'il' :lI1r1 timbered. 
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The research programs of the stations were designed to investigate 
causes, rutes, and eHects of erosion and to determine the most effeeiive 
und practicrumethods of chec](jng and controlling soil and 'wuter losses 
from agricultul'lll lands. 'l'his included principnlly: (1) experiments 
with vuriolls types of vegetu,tive cover, soil treatments, und culturnl 
and cropping systems and row directjon to determiJl(~ their compam
tive cfrectiveness in preventing erosion and conse["\·jng rainfnll; (2) 
studi('s of the performance of terrnces (19, p. 5)3 :mcL check dams of 
different designs in controlling run-o!1' without injmy to soil and 
crops, us well us their performnJl('e in storing rainfall in the soil :md 
suhslra til; (3) l'eclnmaLion nnd revegeta.tion of severely eroded lnnd; 
(4) determination of compnrntiv(' pruduciiveness of topsoil nllCl corre
sponding suhsoil, together with mclhods of subsoil rehnhilitatioll for 
('rop usc; nnd (5) the keepiJlg of Ineh'orologienl records. The investi
gn.tions were cl1rried on in C'ooperntion ,dtlt the State ngricultmnl 
experiment stations. 

In Ap1'i119:35 the fil'st. Soil C'onsen'nLion Act (Pllhlic No. 46) W;1S 
passed b:v CongrC'ss. By this ]egislnLion the Nfl tional Government 
\\-flS clcfinitdy commiLlee[ to the polic)T of soil :1l1c1 watc)' C'oIJscryn.tion, 
nnd provision wus m:lde for (h(' estnl)lislUllcnl of the Soil Conservn.tion 
Sel'Yice in the Depfll'tmenl of Agl'iculture, The stations, at this Lime, 
bcC'ame all integrfll.pflTt of the l'eseHJ'ch nctivilies of the Scrvice. 

In 1\')29 the first of these field st:ltio)Hl \\TflS estnhlished ]leal' Guthrie. 
Ok1n. (5, :28) llnd lhe ('xpet'imclltal work WflS ol'~:lJlized b~T H. Jl~ 
HenJlc! I (B, s. 4), at. thnt time ill clllll'ge of soil el'osioll illvesligations 
in llle Bun'flll of ChcmistlT nnd Soils, nncl now Chief of the Soil COIl
sel'vntioJl Sen'icc, in (,OOI)er:llio11 with S. IT.:\I({'I'OI'Y, Chic( vf the 
1)h-isioll of J\gl'iCll1turnl Ellgin('Nil1g, Bure:\\! of Puhlic Honds, the 
lnll' C. P. Blacbnll, !hl'11 \)il'(,('\ol' or Clip Oklnilolll:l Agl'ieullul'a1 
EXjlprim<'llt Station, nll(1 the (iulhl'iC'. Ok-In .. C11U1lI1H'1' of ('ommel'cc. 

Sen'l'n1 nrliC'lcs covl'l'ing ('('rtnin phase'S o[ til(' 'wol'k of the sln.tioD 
huY<' npp<'al'(,([ from limp 10 timl'·1 (7, to, }I) :lIIcl SUllll11al'i('s of 
progress of ,York dUl'ing the first 5 Y(':1)'S were mnde availahk for 
iN'hnicinlls. ii, ij The original l'xIWriml'nts, how('\'('I', l'xlpndecl i.11L'ollgh 
1fl40, and this ]'<,pol'l records and inle'I'j)l'ds t1\e tln,tn foL' tht' enLirc 
])('rio<l of ex]wl'il11enlatioll. PL'l'limiu:lI'Y to distussion or tIl(' da.ln the 
i11'l'n alld tilp stnlioll [nflll nrt' hriefl~T dl'sCTibl'(l. 

T.III~ AHEA 

Tbe :H.('d Plaills nr('fl. includes approxinwte1y :W million a(,),('8 of 
l:\.n([ in Cl'nLrlll nnd wpslprll Oklnllomn, n,ne! north nlld norlltwest
centrnl Texns east of the Hip:h PlaillS, witb fl, smnn part, ill sOl1th
central Knnsfls. The' topography ranges frolll 1I(I:trly [('\,pl n.rNlS in 
the western pa,l't io rolling and bl'oken litll(l along tllt' enstenl edge) 
with slopt's of from 8 10 Hi peI'('ent. nlong til(' lnl'g('l' slrl'nms. 

Ol'iginn,1I~T this arCH. wns under n. COVl'I' of big :md little' bll1cslem, 
grama, bufTalo gn1ss, nlld otlll'l' grnsses, w1lich a!ronled excellent 

3 Hnli(' lIumb~rs in Jlnrcnthrscs rerer to T,iLerature Cited, \lnge 03. 
4 Sr.ossr:lt • .l~ '\'. ('()~fllll~A'rIOX O~· ItAI:-;r.\J,I• .;\xn IltJ!\·Ofo·P r'HO~f Tllt~ ,\"-.\TRllSIIF.DS Or' 'flf1~ HtD rr•.\I~S 

CONSE'ItVA'l'IOX Ex:t'lWl~(E'!\1'RT,j\TIO~, GP1·llltn~. OI\LA1W~t.\. lQ31-'{8. l"". ~~ Soil Consenr. Sen". 
SCR-TP-:l2. ,10 IlJl., plus ('hurls nnd t"bl('~, illlls. IIHO. [l'rncrssNl.] 

'I,EWIS, n. 0., nnd I1n:Sllor.. If. R. OTJTI,IX': Of'IX\":STlGATIOXS 10,; s()n.-~:ItOSIOX CON'l'IIOL AND BRIEF 
SUlOIAny O~~ l'IUNTII'Al. nt£StTJ.TS, 1~30-35. JlIUl I'I~:\IX~ SOIl.-t-:ltOSros- 1':XI'l::1tt~1 fo:!I;T STNrIOX, OUTIIIUE, OKLA. 
F. S. Soil Cons"",. S,'n'. SCS-I~P-7. IS pp, 111115, In~5. (Prorrssrd.\ 

1.1 TIILl" n. 0., l~I.WRI.I., Ir. 1\:f., nWl RI.OSSEH, J. "\\.-, 1'ItOC1ltF.:SS HgJ'OItT, loaD-as, ItFO I'I.AIN'S SQIf~ cox· 
~~:IlVATION EXI'EltlllENT ST,\TION, GllTlillm, OKI.A. U. R. Soil Couse,,'. Sen'. ESI1-3, [·121 )lJl., iIIus, 1937. 
(Processed.] 
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pasturngc, but with the introduction of agriculture most of this 
covel' disappeared. Some of the easlem portion of the area., lying in 
Oklahoma, supports n, growth of blackjnck nud post on,k, and the part 
in Texas has SOllle llH:squite, but the western part exeept along the 
mnin dmillngewa.ys is mainly treeless. 

~;fost of the arefl. lying in Okln.homa wns opened for settlement ilt 
1889 and 1892 (18, p. 4), allcl the pads in T'C'xn,s and Kal1sns were set
tled several years before. Piolleers broke the virgin sod and plowed 
pa.mIld with land lines rstablished when the territory was sectionized, 
and ns this melhod of cultivation gave no c-ollsiclC'ralion to diL"Cetion 
of slope, lllitny of tIll' farms were cultivn.tcd up and down hill, and 
slopcs as stcc'p ns 15 pet·cent were planted.· \'(,1"Y little n.ttention WfiS 
paid to rolation of crops, renewal of soil fC'rtility, Or pnstl1L"e mn.nl1.ge
ment, n.ll<l nfter about ;)5 to 45 yenrs of thl'se land ust' pmcticcs, ero
sion has forc-ell the more sloping shn.llow soils out of clIllivatioJ'l. 

Two typrs of farming prevail in this n.refL. Srnnll gl"tlin erops, 
mainly wbeat, predominatl' in tllil.t pHrt lying in :KtlIISHS Hilt! northern 
Oklnhomn, HI1I1. row crops, principally ('otton, in tlw 1110r(~ sOlltheL"ll 
and Im·ger purt. Gcncrn.l farming with lin'stoek is followed in the 
rougher portions. 

Tile soils, mn inly residual from the underlying; snndstones and 
shnlrs, fin' in gelleral highly erodible. Figure 1 shows tbe extent of 
erosion in the n.rNL as determined by the SUITev of the Soil Conserva
tion Scrvice in 1934. About 1 mIllion ac·n's ·'hiWC bC'en completely 
d('stroyed by gullies, lA: million luwo lof>t 75 p(·reent o[ the topsoil, 
11 million have lost. 25 to 75 lwrcent of the' topsoil, lUlIl 2 million arc 
wind-eroded. Erosion js more serious on the light- to grayish-brown 
soils of the more rolling, or steeper, slopes, usually underlain hy rcd
llish sn.nrly clay and bwwnish-l"ed sandstones. Ou tcrops of rock are 
C0111111011 OIL this lnnd. The dark-brown to brown soils of the hroad 
di,·i(les and gently sloping areas, underlain by fairly frin.ble subsoils 
Or by Sl1bsoils morE' compact and semi-impervious to Wil ter .lro less 
nfrccted. 

rrho rninfnll rungrs from nbout 20 inclles i.n the ,Yl'sL('l"n part. to 
35 inclte8 in till' eastern, though most of the n.l"('lt falls witliill til(' 25
to 30-illC'l1 belt. The (,ITfllic distribution of rninfaLl tbroughout the 
yenr presents l\, wide vn.riC'ty of problems. Tn Lite easterlL part of the 
n.ren. ('rosion-control Il11'HSlIl·('S must be drsigned to dispose of runoff 
in such n. Wfl.y tlln.t it will 1I0t cn.us(' ('xcessivp cI·osion, wlll'rens in the 
w('stern pHd l1H'thods IIlllst be ([('"iseLl to conserve rainfall for ('rop 
productioll. 

Thl' willtc-rs n8 a. w]lUl!' lll·l' mild hut an' cliameleL'lzed by sudd('n 
('hilllg-l'S in t('mpl'rnJul"!'. T(,Il1,(H'rnlul"{'H below Z('ro H·re llol·l'omlll.on 
and HI"<' uSlwll.'- or ollly n few hOllrs dUl"lItion. TII(' soil rart'iy Jr!'ezes 
below a depth oj' a to (j illch(,s lIml gl'II('rnll.,' remaius frozl'1l ollly it 
few dn,ys. Snowfull is comparH tinly light. 'J'hl' Sllmm('rS al"(' hot, 
illld nt limes tht're arn hot, dry winels. 'I'h!' rrost-fn'e period, or tillle 
from the In.st killing JI·ost in sprillg until til(' lirst frost in fnll, rilllges 
from nbout 17;) to 200 dn,ys, which is ample lim!' for most eroj)s 
to mntnre. 

http:llol�l'omlll.on
http:mn.nl1.ge
http:dmillngewa.ys
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TilE STATlOr-. 

The sill' of the slalion, aholll 41~miles soulh of GulhI'ie, Okb., in 
tho llorlh-ernll'ul pUl'1 of tlH' nrcu (fif;. ]), wns S(·Jpctpd liS t)('ing typical 
of cond il ions ilfrl'C:t ing' l'rosiOH in titl' .RNI PIn ins. I tis, howt·n'l', 
more ]'('pn'senlnli\"p oj' the ('Hstern purl, or eross-timlwr section, ol'ig
iunHy ('oY('rr(l ,,"ith serllbby onk find. nulin' grnss, (W,'ll, 13) ulHl the 
sOlitliPl'J} pru'l, ,\'lWL'i' row el'ops predominate, 

TIlt' 'West farm. of IGO acl'l's was neqnin·din 1928 and laid out in 
experimenlal 111'('n5, as sllO\\':n in the map of Jiglll'P 2. SUl'WYS of 
this traet showed tha.!.. Hbollt 70 Heres (fig. 3), which hnd becn tllldrr 
cultivation since ISI)!}, had lost soil at lhe 1'n,tC' of nPPI'oxim.ateiy 48 
tons an acre ])('1' }TNI1'.' In 1!):~2, no Hen'S just. l'Hst of this farm "'H5 
acquired as part of thl' stntion, most of w11ich has bC'eH dc'voled to 

7 Tho soil sun'c) "us l'on(lurl~fl in l!12S hy Eo \\', KlIoble, of til(' Dh'isioll of ~oil SlIl"'OYS. l)urcnu of 
Che,mistry and Rpib, ~nd th{' t'llg:inN'J'ing $lIr\'~'Y or t lit:' SUllie yt'ul' Wus hr B. 5 .. C'lnyfon of the J3Urt':Hl of 
Agrlcult.ural EUJ,!IIlrc),Illg'. 
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FIGURE 2.-Map of the farm of the station showing fields and experimental areas. 
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FIGUHI, 3.~Thiii aeri:tl phoLtlgTaph of til(' ,Ye.<[ ('xperirnenl. "btion farm in 1928 
before COni'elTation work \\"U~ I)('gull. ~h()\\";; lIumerous gulli('s and ,;('\"ere sheet 
t"r()siOIl, the JaltNilldieatC'd lJy while pn[('hes. 



8 '['ECHNICAL BULLE'l'IN S 3 i, U. S. DEPT. OF AG'RICULTURE 

gUllY-COD trol and r('vC'gC'lation exp('rimcn Ls. Sevcn Ly-iivc acrcs of 
this bnd had been nbandolled from crop production bccaus(' of ero
sion. The rest wns virgin soil co\"('r('(l with 11ati\'c grnss nnc! scrubby 
blackjack onk (fig. 4). The various experiments of this farm arc 
shown in the map of figure' 2. 

The soils 01 U1(' station W('1"e' first. clnssified as Vel'11.o11 and Kirkland 
and arc so r('ferred to in earlier publications of tll(, stntioll,S but were' 
reclassified in April 193\), as Stpphells\·ill(·, Znn('is. Nobl(·, Kirkland, 

OKLA-R-25 

FLGUHE -L-Cover of Jlnth'c serllbb.I' oak and gruss, typical of the cross-timber 
section of the area. 

and Cllicknshn" as shown in tlle 1llflP of figur(' 5.9 Typicfli profilcs of 
virgin, culti\·niecl, or eroded soil of foul' of tll('s(' series arc shown in 
figure G. 

'l'lw SLepheni:l\·j]1c, ZnJleis, find Noble s('1"ies, largely clcyp]ope'd from 
sandstone and sllfde of the' j\'!'lIlinn Hed Beds, and first mnPP('d as 
Vprnon, pl'cciominllil" tll(' 1110['(' rolling, or sl('('l)('I', slop('s. Sil'phpJ1s
vi1lC', a shallow l'l'd. snndy f01'est('d soil is lIllt1erlnin with n l'(·ddish
brown sandy clay or by snnds10llP. '1'hl' purl'nt mntC'rinl is ui:l1li111y 
2 10·1 f('Pi lwlow tile' surJ'il(·C'. hut ouiel"oj)s of ]'oek fll'C' eommon on this 
scries, Znnpis, occlll'l'ing 011 Innd originnlly in prni1'il' gl'nss, is nlso 
shn11o,,- and immC'diniplYlllld('rlnin by snndy C'lny, which grndl's into 
hen,\':r compnet cIny nnd slwll' fLt. nhout J4 io 40 1ne11('S bC'lo\\T the 
smJ'ncc. :l\ oblC' has bl'C'll d ('vL'ioppd frolll 11111 t('l"in I wnshl'd hom tilL, 
uplnnd nnd nC(,lllllllln ling at tlll' foot of slopl's ill. 1'1lthC'1' nnno,\r sLrips 
nucl hus :1 slightly il,('id l"cnctiOJl. D('('p gullies nrC' conunon in l'ulli
YBted fields of this soil. It. is Ollp 01' tll(' I)('UC'l' soils of thl' nren, hut 
oecupi('" n smn]] porlion of Otl' slolioll fnrm. 

1. 8rp flilj.!f' 1 of r(lrl'r(\Jl~(l t'it(l'ri in fool 1101 C- 1" p . .{ aIHl pnl-!(' 10 of 1'('r('I'('II('(' ("jjilfl in fnot noti' 5, 1J. 4
v 1'.11(' $oits \\'('I'P n'oSul'\'PY('d ill Joas hy 1I('1l!'), 1'..\1 iklps. Junior soil SlJ!'\'pym', ~oil ("OIlSt'l'\'ntion Rf'n"i(lll+ 

rfh(l ~urn'y wus insPN'h'(] hy ",r. '1\ Curh'r~ hl.spl'rl01', :-:nil :-.urn1Ys lHYi!'liofl. "HllrC'I\U of :l'll\nl Inrlustry, 
find Olt' rlnssiti(>nliotl wn~ ll(UT('lnled tlllli np]lrt,,'('d hy IIII' COIllJlIittp(l 011 ~oil und Erosion 8urypys of the. 
P. 8. D(lpnrltlH"nt \)( Agl'i('l1l1utll • 
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~Stephensv"te ~Zanels tllil1rnl Noble 

Fw IfRE i).--8oil map of fhe station farm. 
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FlGURI<1 G.-Profiles of lypiclLI clIltivaled virl'in, or eroded <'oil of four ;:oil series 
of the sln.lion: (.II), HI('phcJlsvillc (originally classified as Y('mon) fine sandy 
loam cllltivat('d aboll(; ,10 y('ars; (11), Slephensvill(' fine sandy loam, virl'in soil; 
(0), Zaneis (originally claHsified as Vernon) fine sandy loam, eulli\'ntC'd .14 years;
(m, {'hiekaslm (originllll.I' clas;;ifi('(l n;: Kirkland) fille sandy loam, drgin soil; 
(B), Kirkland fill(' sandy loam, ('Iillivat('d 4,1 Yl':l'·s. 
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The Kirkland series, which usufilly occupies the gently sloping to 
undulating divides find ridge crests, in a virgin condition has a brown 
to dark-brown surface soil underlain by reddish-brown to dark-red 
compact impervious cla.y. Soil with a more rolling surface, and a 
slightly more friable subsoil, originally classified as Kirkland, is now 
mapped as Chickasha fine sandy 1011m. In a virgin condition this 
type constitutes some of the most productive soil of the station. 

The chemical compositions of the profiles shown in figure 6 vary 
from slightly acid to basic and as 11, rule are low in available plant 
nutrients (table 1). The virgin soil, however, contains a higher 
percentage of total nitrogen than the eroded soil. The fine- to medi
um-textured surface layer of virgin soil is a.]so conducive to infiltra
tion, whereas the surface of eroded soil has been removed and there
fore thexe is little storage space for water. 

TADl,E I.-Chemical composilj:on of the surface ,son and subsoil. oj some· 
tY7n'cal soUs oj the station 

! Soli 	 I Chemical COIIIJlusitio~ ~ 
-----.-~-·'I------	 I..,---'----

Profile XO,I 	 i : i Ensily ,(' I
J" I'" II soluble 'fotul . on< lUon . .Ia~ n P phos· nitrogen 
phorus 2I,-------:------------- 

, ! p, p, 111, Percent 
J ! "1 I 'II 3 I' J' 1 'J I{SUrfsce•• , 7,5 12 0,042 ..... ·1 - ep Jensn c .. ~~O<,C, , ... , SubsoiL... 8,0 H ,056 

2... . ....... .I. .... do.. ........ I "lrgln , . {SS'urlfU~(IL.,. 1 6',41 I' 208 j .06<2
8 0 7 

3 j Z " . j ('llI11·\'-otl:,1 . "{s:~:i~Odc::" '1 0:3 I 12 :073 ... -- .. '.... 	I ,am'ls ... ' .... ' 'I R h 01'1 " 1 ' 5 06-
I Chi' k 11 • "1' , {S~rf~ce::.. : 5: 8 ! 16 I' :10.14... . , ' C 'as n .. rglll . S I 'I - 0 , 4 ("'0 

5 : ]" kIl' CIt' "t I "lf~:~:{flO~,,::. :::1 o:;;! J.I 'I : i49 
.............; \.lr· flll( ........ " u 1\·n.CC. . tSuhsoll. ...... 8,4 I 20~~ 


1 'J'he profiles nrc shown In figure 6, 
'Dcll'rll1incd hy the tlft.h norillul sulfuric·ocieinH'tliod (15. p, ·t),
, Originally classified ns Vernon nnd Int"r "'dossifi('" into 8tcpht'IIs\'iI!l' nnei Znllcis, 
• Originolly clnl'Silled os Kirklond. 

GENERAL INVESTIGATIONAL PROCEDURE 

Experiments in methods of erosion control were conducted on plots 
of vfl,rious sizC's, individual tt'nacC's, and terraceel und natural water
sheds lmciC'J' different conditions of vegetative covC'r, cultivation, 
cropping SyStC'Hl, or terracC' design, find the compuraLive effectiveness 
of thes(' conditions wns dC'terminf'd by menslll'ed soil und water losses, 
crop yields, awl obserYlLtions. Nlt'fisurements were made by various 
menns df']wnding on tll(' size nnd chumctl'r of the al'e!L under study, 
For purpos('s of comparison water 10ssC's were computed in terms of 
sml'ncc inches nnd pel'cl'ntnge of rainfall for the storm or period in 
quC'stion nnd soil loss ill Lons P('J' IIcre, 

The investigntions includNl studies of results b.v ruins of different 
intensitiC's ns well ns by ull mins, For the invC'stigations conducted 
on thC' plots tho rains c!l.using runofI wt're grouped into high-, 
moderatt'-, nnd lo'\\'-intl'llsit;y rllins on the bnsis of 30-minutc- intensities 
of 2 oJ'mol'(' inehes, 1 to 2 ineli('s, n,nd 0.5 to] inch Pt'J' hour, nnd for the 
C'xperimc·nt!; on tlJ(' t('I'I'nC(lS n, similnl' c1nssificntion WfiS made of rains 
causing nmoJr 1'1'0111 n, iev('l terl'l1c<', 
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The data prl?sellted show the average rpsults for theso groups of 
rains, as well as ~he annual Ilvemge for the ll-year period. To 
present an adequate picture of the variability of the results the 
highest and lowest values contributing to these iLverages and other 
detailed data are attached in tabular form in the appendix. 

Two types of plots were equipped with devices for measuring soil 
and water losses, iLnd agronomic data wero obtained from a number 
of others. The first type, referred to as the eontrol plots, table 2, 
consisted of 13 plots 6 feet wide, 11 of which were 72.6 feet long, or 
~,{oo acre; 1, 145.2 feet long, or }'o acre; and 1, 36.3 feet long, or }~oo 
acre, established on a lmifonl1 slope of 7.7 percent on yil'gin soil and 
separated by metal dividers. Total runoff from each plot was caught 
in a concrete basin constructed at the lower end of the plot, calibrated 
to measure the water vohunetrically. Samples were tnken of the 
supernatant liquid and of the sludge after the water was drained 
off. The quantity of soil lost from the plot was then determined 
fro111 the average dry-soil content of the samples. 

TABLE 2.-Control plol treatment and cropping systems 

_____ GI'OUI~:~~__1 ~~;~~ Dsii~:~~I_____~:~~~~.SYSlCIII ____ 

Group 1: I Pert'wl Feel i 
L _ _ _ . _--' _I 7.70 6X30.:1 ContinuollS colt ')11. 
2.... ___ ._ 7.70 OX!45.2j Do. 
3 .• _ 
4... 

_ 
. 

_ 
. I 7.70 

7.70! 
IIX72./i 
OX72.0 

Do. 
Rotation-cottoll, whcat., swcclC!O\·l'r. 

5_.
O. _ _ 

_ --_I 
_ _ __ _ 

i.70
i.70 

tlXi2.1i
OX72. (i 

Do.
Do. 

,__ 
Ii_ __ _. ___ •• 

_____ ._ 
________ .' 

7.70 
i.7o 

OX72.0 
IiX72.r. 

DCl'lIIt1(lngrnss (clippcd). 
Duro hurd fullo\\', 

U, - -Gronp 2: 
10._._ 
11. •. ____ 
12" •• _..... "
13, _ _ • ~ 

,.'.:_' 

__ i 
• __ I 

7.70 I 

5.17 
5.17 
0.02 
5.17 

IIX72.0 

OX72.1i 
liX72. (I 
IiX72.n 
lIX72.1l 

Continuolls cotton on suhsoil. 

Virgin woo,ls, undisturbed. 
Virgin woods, burned unnuully. 
Continllollscoi.t.OlJ. 
]l('rmlHIIl [IIHI nnti\'e grnss unuisturbed. 

The plots of the second type ranged from 1/4 to 1 acres in area. 
and were surrounded by dikes 01' ridges of eal:th with extensions of. 
concrete for diverting runoff to the measuring unit at the lower end 
of the plot. Geib divisors were used for l11f1asming losses from most 
of these plots. The instalhttion consisted of a sil t box, where the 
heavier particles of. the runoff settled and the trash was sieved out; 
a series of divisor boxes, each with un uneven number of identical 
slots in the discharge end; and a stomgc tank (11g. 7). Soil-luden 
wttter discharged from the silt box into the first di.visor, where the 
discharge from the center slot wns directed into another divisor, 
n.ud so on until the aliquot was a cOllYenient amount to run into the 
storage tank. For example, a series containing an ll-slot, a 9-slot, 
and a 5-slot divisor delivered 3{1 by ~h by J', or ;!495, aliquot to the tank. 
Total runoff was then determined by the reverse of the amount of cut 
(495 in the above example), alld soil'loss wus estimated by multij)lying 
the dry-soil content of the W[Lter in thc' storage tank, by the reyerse 
of amount of cut and adding the dry-soil content of the mltterial in 
the silt box. 

,Vater losses from two of these plots flowed over 90 0 V -notch 
metal weirs, whel'c the depth of flow was measured continuously by 
Bristol self-recorders. These plots wen', llOt equipped with devices' 

http:OX!45.2j
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FIGURE 7.-Geib divisor installation for measuring soil and water losses. 

for sampling runoff for soil loss, fLnd only the qun,ntity of soil settling 
in the silt boxes was measured. "Vhen soil in the runoff from plots 
was Over n, predetermined minimum, fLlllount of waLer displacement 
was t.aken into considemtion in recording water loss. 

Experiments with vegetative cover, burning of vegetation, crop 
rotations nnd cllituralmethods, such as contour tilInge, strip cropping, 
hole-digging clllti\Tation, and subsoil tillage were dcsigned mainly 
for determining their importfLllce in the conservn,tioll of soil nnd wfLter. 
Studies werc nlso made or fertilizer and cropping prncticl's to deter
mine the relntive cfl'ectivelless of commel.'cial fertilizers, green-numure 
crops, wint('r coYer crops, and crop rotations in rebuilding or restoring 
eroded In.nds. 

Runofr and soil loss 'Yen' fitu<1ied 1'1'0111 iudi\'irlunl telTHCeS of 
diil'erent v(,l'licnl spacings, gradl's, and lengtlJs on both virgin and 
eroded soil Jor detrrminntion of the best features for the two soil 
conditiolls. The <'f1'r'elivelll'ss of level closed-end tel'l'ilC('S wns 
determined by CI'Op yil'lc1fi and obsl'rvations. All tl'l'rHCeS were 
fLpproximaie1y lil illcll('s high H,nd 2G t.o 32 JeeL wick 

Soil nnd water loss('s from se\'en watersheds were also mensured, 
These included. both Lel'rHeod nnduntel'mced al'l'fiS rangillg from 1.22 
to 3.5 :1('1'('8. Dikes werc eslablished filong ~ll() 11itiul'fti diyides of the 
untelTnced hnd in such n, 'YfLY us to define the \\TH,lel'sheds without 
permitt.ing al'liflcifLl concentmtion or runoff along the c1ikl's, ~IeHsur
lUg equipment W[lS installed at the lower ('tlds of the dikt, outlets. 
The tel'merd wntn'sheds dminr'Clinto H, common channel, and equip
ment was insln11ed to measuI'(' tlte losses n,t Lhl' end of eHclt il'l'l'Ul:C 
chmmel. 

Losses Jl'om the teL'l'ac('s and watel'sltC'ds wel'e mr:lstll'ecl 11...- menns 
of Pal'shfLll flull1es and RH.m~,er silt samplers (fig. S). B~' this'l1lt'ihod 
runo/I: flowed through fL flume, wllC'l'c n Bristol sl'lt'-l'l'col'ding gngc 
registel'ed the depth of flow and tlte time, on a ('ltnrt, nnd from this 
1'ecord the totHL runoff nnd the rILle of l'unoJl' from n, 1'11.i11. were CfL]('Il

·In.ted. li'l'Olll the flume the wn.Lel' wiUI it.s load of Cl'oded l1ln.tcrinl 
discharged inio n, silt box, wl1C'I'e LhchefLv.iCl' pn,rticles seWed out, 
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FlGl:JtI> S.-Parshall measuring f1ullw and Ramser silt sampler. 

then flow('d oyer n, ('cdangulal' wcir at tll(' ('IHI of tl)(.' hox inlo an 
outlet ditch. As it passed Ovcr the wcir n, smn'!l Hmount flowed 
through tL slot into a di"isor box and Ill'nce into it storage t.ank. 
Samples were tnkcn of the lllntel'ial ill til(' storage tnnk and ill th(1 silt 
box, n,nd the 1Wet'n,g<' dry-soil COil tent wns determin~d ill the ]n,boratorJ~' 
The pCl'Centi1ge of dry soil in tile stornge-tnnk sample Illultiplied h}
tbe total nmOUJlt of l'ul1of!' showed, tlH' quanlity of soil that passed 
over tile weir; the dl'y-soil <:onll'nl of tile silt-box samplemulliplied 
by the yolume of sludg(, ill the sill box '2;iLn~ thp quantity of dry soil 
clLugllt; and ll!{' stlln of tlJ('S(1 two (k'lei'm;nn,tiollS WlIS the tolnl quantity 
of soil lost in runoff fr0111 till' ilrea, tlmt dmilled throu~,dl 1I1(' flume, 

Revl'getn tioa and land-n'clnmntioll ('xpprimel1 ls 1"\:['(' ('ond lIelt'd 
011 land slIblllnrgiJlftl for cultinltioll, Gully-control ('XIWl'illl('nls Oil 
abillldolwd land Ile(:{'ssilall'd the ('onstructiOIl of Ynriolls J,illtls of 
da,ms n,uel lll(' establislunent o( difl'el'l'llt typl'S of vcgelatioll. A 
gt'flzing ('xpNiIII l'nt wns stnrU'cl OIL till' E:1st fnrm jn 1039 for the 
purpose of :;ltldying' :1, IIwtllod [ot' utilizillg- tllis t.,vp<' of land wllile 
t'edueing crosion, ALlempls Wl'I'(' llltldl' III 8olH' til(' problem 01 
('ollvel'ling ero(kd hnt! illto pnsltlt'c1 by lhe llS(' of commerci:tl fertil
iZl'l's :lIlel soil-building- crops Hnd lo improve woodlnnd pa,stul'e by 
tile 1'('l11o\'HI of sel'ubb.r onk . 

.I i\VESTICATJO;\S A~D RESLLTS 

~\II~TEOHOJ~OGJCAf, ]lECOH()S 

Sinc(' a study or ('!'Osion It('cl'ssllrily illyoln's it knowledge of the 
c)jmati(' condition:; lIndC't' whidl ('I'osion OCCUI'S, daily Tlwteol'ologicnl 
clatn, we're recorded aL t]w still ion, .Amounts nEel inll'nsi ties oJ raiJl
fnll were measul'c<l nnd l'ecol'(IPd ab v:trious 10C'l1tions on the farm by 
Fcrgusson sl'if-t'ecol'lling min gage's, and amounls measurecl also by 
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standurd vYeather Bureau gages served ItS It check. All other meteoro
logicul data werc obtained by standard WeaLher Bureau type equip
ment. 

Rainjall.-Avcmge uJlllunl pl'ecipitaLion for the ll-year period was 
30.22 inches, or 2.09 inches below the 10ng-timC' I1vel',tge recorded 
by the United StatC's 'Weathcr BurC'au at Guthrie, Okh. (table 14). 
'rhis indicates that tIl(' station ,vas operating dming a period when 
precipitation was below ftverug('. The higll('st averf~ge monthly 
amounts (fig. 9) w('r(' recorded in ~lay, .June, August, and SeptembC'r 
nnd the lowest in December, ,January, illld FC'bnu\,ry. Tht' l'uinfnU 
was not well distributed throughout. til(' yC'u,r, iUld long droughtpcriods 
frequently occurn'cl betwecu till' intpllsc rains of summer. During 
fall and winter theminfnll gem'rally (,limp in storms of long duration 
without int('ns(' hursts, hut in spring and summer it llsually occlHred 
in storms of short duration mltl high int('nsitips (tahle 3). 
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. Jnan· ·10. 

TAJjI,I~ :3.-_·Jlo/lthiy (11'(7'ugf I/I(/.r/llllllll intc/!sities (flUlllte (t1'tt'(t{li' duro/ioll O/l'lIill/oll 
at 1111' stotio/! lor tlte IJ-YClIl' pl'rio(/ J.9dO·.',O 

IlIle/l~ilit'S per hour durin~ illlen'uls 01·
~-~. ~..,." .. .~ ~.---~ -->

MOllth -- - jlurntioll 
., 

I 
[, 10 15 ao I 

rnirllltllS miuutl.,'s I minull\~ minull's ]WUf Il()urs 

Inches I,ulle.~ I"dle< illrlle.~ [Ilclle., iud.t.t .\1;'111[($
January.. 0.•'15 n.;I' O.:l! (122 0.15 ll.IO 311S 
F(lhrunry... I.;l\l 1 n:1 .R; .5S .afi .17 548 
l\ll1rtll I.·HI . !.lUi .!I:l .. 02 .:1;; ·~~) 402 
April" ._ 2,6\1 2. OS I. tl7 I. Oil .tli .:15 307
.\I.ny,.,,_ :1.711 :1.01i 2,45 I.S2 1.13 252• 6.~June ~_. ..~.~~ 2. un 2.'10 2.lh 1.5,1 .II~ .fiS li\=i 
July_ ,,,,._ •.,,, , 2,fj:! ~. Of; 1.72 ' LlH .W .ao I 17S 
AugusL,_ ••. ". :1.05 2.,J!j 2. Os 1.55 .\1:1 ...5ti 31ti
Septemher __ :1.;\0 2.40 2.1:1 I.R2 ~ U7 ~ 55 2.1S
Oetol:(!r. ___ ....... 2.,21 1.52 1.1[, . ;2 .4:1 :ltiO
•~'O
November••• ,liS ~ i.i .I.in .15 .:H .24 543 
DCl1!mber.. ,5·1 .. ·12 .:13 • :!i • ~'O .13 ! 530 
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~1.tximum rainfall intensities on the control plots for all ll-yeelr 
period and average maximum intensities at Oklahoma City foJ' 1890
1938 are shown in table· 4. Thc ll-YCfLr maximum intcllsities for 
5-, 10-, 15-, 30-, 60-, and 120-millute' il1te'/'vals WNC 6.48, 5.40, 4.40, 
3.44, 2.33, and 1.29 inches, l'cspe'ctivdy, whilt' those for thc long-time 
period wcre 7.20, 6.30, 5.16,4.60, 3.10, and 2.20 inche's. The'se data 
are a· gCllcral indcx of intcnsitics that may occur in the' area. The 
lowest maximum intcIlsitics during thcse timc intervals, 3.60, 3.24, 
2.32, 1.80, 0..93. and 0.66 inches, mil}' l)l' expcct('d n.t lcast once a yenr. 

Tempemtlll'e.-'rhc datn prcsentl'd in tabh' J4 [01' 1934-40 show a 
high tcmpcI'lltul'(' of 1Hi o F., low of 11° below zero. lllenll maximum 
of 71°, and m('fUl minimulll of 49°. Summer tempC'I'ntUl'ps usually 
rnnge(l frolll 85° F. to lOO° F. 

I:i1l1Iliciity.-H.C'lativc hurnidity, l'cconh·d 1'01' n 3-Yl'nr pe'l'iod, shows 
an aVC'l'nge maximum of 95 J)('rccnt mHl an aYC'l'fige minimum of 
29 percent (tablt' ] 4). ThC' long-Limp 1).V('ragp at OklnhollHL City at 
7 a. m. is 79 pC'I'C'('nt mul Ht i p. m., 58 pl'rCPllt, (25), whil(' for a7-'ypal' 
period at Goodw!'ll, Okln., the llVl'l'ng(' lllaximulIl is 8:'5.5 IWI'C'ent and 
the' avel'fige minimulIl, 36.S pel'c(,llt (13, pp. 37-38). Thc highest 
humidity usun\l~- oC'cul'lwl in thc t'tld~T 1ll0l'Jlillg and thc lowest 
during tlw wanllest pn l't of thc da~r. 

T.\IIT.E 'I.~Jra;rill/l(1II (1I11l1/oT rllin/ull illII!Jlsilir.~ in il1r/ics /H'I' hOllt duriu(/ .speci
jifd i'l/l(·I'!'(I{.~ alOIf' station/or the ll-yl'lll' period 1.')80-.10. a'ltd IIlIl;rilllltlll i1ltensities 
al Ok/ahO/l(a City, 18.90'-19;38 

---"--~ 

Intrnsitios per hunr durin:: illlermis 0[-
~"---. "-- ~~-.-~----- ...-"~-~.--Yl'nr 

Jj ! III 15 30 1 0 

lI1i!lnl~fi minul(>S minut(loS mill utes honr h,;[,rs 
---~~-..--

Inchls Inchcs hld,e.• : filches filches Inch"IU:UI /i.·1-, f,. 0·1 -I. ·10 :l.21 2.33 1.19
Jtl31 !i. 2"1 -I •.I! 3. [12 2. (~I 1.56 .S·I
10:12 :i. ,hI -I.%ili ;l, 52 :!..J4 !!.IS I. :''9
l\1;~1 il......" :!. no :I.I~ 2.3'i 1. ill 1. 091!I:J4 ,).f).l <I,OS :l.:lll 2.liO 1.00 1.15Wafi 11. (XI .1.1>(1 ·I.:l~ a.(J(] j 2.02 ~ l.OSIU:lli •. ~j. 2" ·1 II' :1."0 2.40 ' 1.·14 .71
Hla•• .1.(;'\ :l.W 2.a2 2. (t~ I. !J,~ 1.2Swas 4.32 3 . .'0-1 :1.12 1.."0 1~~i2 .68IUJU , .. 3.f~1 :u·, :!.~~ 2.411 .U3 .66J940 G.2·1 :'.-1() ·1.40 :1. 2S I.IH 1.111I13/HOI Il. 4~ 6. ·to 4.411 :l.H 2.:13 1.:''11I,un W:h: f. !.'O 6.:10 5.10 ·1.110 3.10 ~. !.oJ() 

I n,'rords of ~,pnrilllrnl StllUOI1 ~(lutrol-pltll ~n~". 
! lteconls (If l:.~. Wctl~hcr Hun'tll! tlt Okinholll!l ('il)'. Okla. 

Ecapm·ation.--,rnI'lIl-Sl'HS()11 c\-npomtioll of wiLter from an open 
ml'tal lunk, UR reeorJelL from .April to Octobcl' Jor thp i-year period 
1\):)4--10, shows HIl lwemg(' c\'aporution of 59.02 ineht's, which is 
iloout thl'ee linH's gl'('at('r than till' amount of 1':linfall for the same 
pc'riod (tab1P 14).. Danid nnd Finnell (8, pp. 18-(23) in comparing 
th('se dntn with those of other stations in OJdiLhollIa found that loss of 
water from opeIl tllllks was highest ill July and lo\\,pst in December 
nnd Junullry; lhnt til(' gl'eatest ('\,uporutioll oeculTcJ in June, July, 
ilnd August: illld thitt lhl' gn'lItt'st wn tCI' loss by l'vaporn.tion in allY 
out' 11l01~lh. WitS J7.70 inches. Further calculn.tious sltowcd that tht'rc 
was Ull iLvcrn.g(' iUllluul loss of 0.33 f('et of wittcr from a fr(,e-water 
surface ill centrn.1 nIld westcrn Oklahoma. This high cVl1pomtion 
opportunity llS rc('ol'tled is all important ftlCtO!' in dc·termilling effective 

http:1.')80-.10
http:5.16,4.60
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land use pt'flctices, and influences the efficiency of many supporting;
mecballicnl pt'flctic('s. 

CONTHOL ,PLOTS 

The control plots Ito n (fig. 10) we'rc established.nnclre'cords initiated 
ill 1930. Tht'y han' b('pn in continuous operation sillce' that time. 
Plots 10 and 11 w('rcinstnlled in a nctll'iJy woods the Jollowing yc'ar. 
Plot 12 was nlso initiatcd in 19;)1 on lund adjaccnt to the woods plots 
and plot 13 of the snmc block W:IS stnl'lt'd ill 1934. 'l'h('sc plots were 

• ,. .......;.w..~'.'
j .~ 

75.7f)6 
FlIllHI,; 10. "\'i('\\" or [lip control plot", 

kll0'Yll liS ('olltrol plols :IS thC',\" wcre installed with l1H'nsut'inp; equip
llH'llt lOt' holdillg 1I1ld l'('('onlillg thl' ('n1il'e amounts nf soil and W:lte't' 
which WlIS lost frolll each plot during ('nc·1t nl,in. Figu['(\ 11 shows the 
an'rtlge nllllUnl soil nnd walpl' lossl's from ench plot fot' the 9-Yl'lll' 

period (,Ilding D('C'l'nilwt' 1 \};~~. Beginnillg ill 19~H), nil tll(' plo1s of 
tup ot'igillnL bloek excl'p1 1I111111)('l's 8 and Uwet'l' ginll n, Iluiform nppli
cn,tion o[ :3,000 poullds of lillll'S(OIIl' :lud :300 pounds of slrpel'pilosph:ltl' 
pel' lI(T!' ill o1'd('!.' to imp!.'m'(' [he' qU:lliLy 01' V('gctatiYC' ('OVl'l'. Thl' 
yen.r-by-:n':I.l' )'et'ords of soil :lIlt! 'Y:lll'!.' lossl's JOL' (,lIch plot, ns well liS 
the ll-~'(':lr tl,'-('l'ngt' llIlI1Ua1.lossp::l. frollll':tl'h plot, f11'1' gin'n intal,I(' I U. 

The con [rol-plot daUt show that [l. conti IlllOllS \'l'gC'la Iin' con'r of 
grass 01' woods ga\'(' lhl' be''ll pL'oll'clioIl, ('lIf.ting los,ws to insigllificallt 
qunntilil's. Contillllolis ('oltoll on sulJsoil lost :-;oil nl t\ g;l'(':tl('r ra1l' 
thnn thl' hom' hnl'll Jullow Innd. 'l'lll~ tt'lId(,lIl"- fOl' sllbs~JiL to ('rod(' 
fastel' thnn hHrd Innd W:IS \lot olJ'sl't ill lItis ('ml(, 1,y lh!' ('otlon plant 
covel'. 'rite ('olloll groWIl 011 sllbsoil wi[h(llll soil (['(':l11II('nts did llot 
product' plnn1s j:ll'gt' ('Ilough to :dJ'OI'd :lppl'('('i:thll' Pf'lltl'ctiOll to the 
soil. ~oil losses '\'{'l'(~ iIlC1'[':IS('([ wi1h iIl("'('llsl'd 1l'lIglh or slope. 

... 
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Factors which determined the extent of losses from the contml 
plots were: 

1. Kind and density of \'egetation on the lund. 
2. Steepness of slope. 

:3. Length of slope. 

4. Condition of the soil. 
5. Amount find intellsity of minfall. 
The control plots have shown vegetation to be one of the most im

portant {actors in controlling runoff and erosion. 'When land is well 
protected with gmss or trees, rainfall dol's not run oil' rapidly and 
wash away soil. Bare soil erodes I'Citdily n,ud may be washed away 
by almost every min. Plowed and cultivated fields nre padiculnrly 
subject to erosion dn,mage. The specific effect of each fuctor, as 
determined from the plot!';, is discussl'd under separate headings in 
the following ]Htges, ' 

CUAHACTlO:HlSTICS OF THE PHECIPl.TATION IN nELATION TO neNOFF 

Occurrence, amount, alld seasonal distribution.-The rehtiou of the 
OCCULTenc(', amount, and seu.sol\al distribution of thr pI'ecipitation of 
the lU'l'n, to nlllofr wn.s studied on the bnrc hard fallow control plot. 
Thirty-fivr percellt of tl}(~ averagp Hnnunl storms (tables 15 and 16), 
or 20 storms n, year, caused runoff from this plot. Anllual runoff 
(fig. 12) wus 27.'27 ]ll'rcl'nt of m1l1unl precipitn.tion. There wu.s con
siden1.blc vn,rialioll in thr amounts of rUllofF in difi'erent set1sons, but 
the biglH'sL lw['('elltages of 'V11.t('I' loss occurred hOIll lnte' sprin~ to 
Nuly Jilll (/ig. 13) nnll the lowest p('recntng('s in the wintC'l' months. 

TIL('weUest )Tenr wns 19:32, with n preeipitaLion of :37.40 inchC's, hut 
thc highest runoff \\'as rccol'drd from :3{i.:W inches ill 10:~4. Prc('ipita
lion for 1930, 10:3:3, Hl:35, and ID+O WitS :3:3.(iG, :31.40, :H.n, !l1ld :3:3.2~ 
inchrs, l'espedinly (fig. 1+), wherl'lls runofl's Were 7.72, 9.09, R.S2, nnd 
9.;)7 illc1H's. There was 2.G8 i11 ('hes IllOl'(' prt'cipi In tion in 19:37 thnn in 
10B(i, but runoff in 1937 wns I('ss OWIl in lO:3G. These dutn indicate 
litth' relalioll 1H'(ween totall'llinfilll find the I.olul amount of runofr. 

Duralioll.-··F'Ol' the study of relntion. of duration ofl'itinfnll lo J'unoff, 
all rains cH\1sing runoff from the bare hnl'll fnllow plot wcJ't' e1nssified 
illto groups covering lL rnnge of 100 minutc's tiS shown in tilble 17. 
Although the lowest flyerngt' runofr was from the ruins of shortest 
duration, tllC'l'e ,,'as no consistent rC'lationship bcLwN'n the Tunofi's of 
LhC' diffcrent. groups of rnins (Jig. 15) 01' between the high aud low run
ofIs within. individual groups. TIH' U,\"cJ'ugc' rUlloff from the group of 
longest dumlioll was ll'sS OWIl thut from foul' groups of shorter durn
tion. These l'esults indirnte that (lumlion of rainfall hns little ('{fect 
011 t1,mount, of runoff. 

Inlen8it?J.~Rnills C'uusing J'unoJl' frol1t the bare hnnl fnllo\\' plot w(,l'e 
classified H('cording to intensiLy. These were t1rrnnge([ in groups cOV('I'
ing a mllg(\ of O.fi inch on the basis of :30-, 15-, aod :.)-l1Iillute intensities 
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VWL'ItI;: 13.--TIH: :lmollnl of rlillOfr from the bare hard fallow plot: and the seasonal 
prrcipitat ion. 
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40 --

c::::J Raoofall !Zi2Zl Runal f 
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L
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1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 

FrCH'HI'; H.-To(nl :wnlltll I'U.lloir froJ1l tIl(' bUrl' hard fnllulI" plot and (0(:11 pre
cipitation. 

118 sholl'n in table 18. Averngl' results from tlw 30-mi nl! t ('-ill tellsi ly 
ruins (fig. Hi) ('ol1sislcnLI~y sho\y nn inel"l'm,;p in nmo1l' w.ilh iIH'l'('HSP in 
intensity. 'I'llis relationship also i~ Iwl'JW out by titl' 15-millult'-inleil
sity raills while th(~ 5-lllilHltt'-inlensily groups sh()\\' SOIl1(' ynrintion. 

'1'hl' high flll(ll()\\' runofJ's of some of till' groups oi' J'tlillS do not seem 
to follow tlH\ genernl trend, hUl the l'flini'alll'ecol'(h; l'P\'cnl thftl these 
high l'ullofrs resulted from rains falling on wpt soil 01' in ft hard dash 
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1,200 and aver 

1,100 to 1,200 

1,000 to 1,100 

900 10 1,000 

800 to 900 

V) 

OJ 700 to 800+
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'E 
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c 
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:.:: 500 to 600 
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" 400 to 500 
0 ..... 
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'0 300 to 400 
0:: 

200 to 300 

100 to 200 
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0 0.3 0,6 09 1.2 15 
Runoff (inches) 

FWllll': ]J.--Dl1rnt.ioll oC rainfall and amount ()f rUIl()ff frOIll UJP bare hard fallow 
pl()t. 

durillg a slH)\\"l'r of 10"" intcnsity find thfit. the ]0\\" 1'1Inofr~ OCCUlTCd 
from I'a~ns Jollow}ng dJ'ought, pcriods nn(L fnlling on dry soil 'with high 
absorptlYc cap/H'lty. 

Ul1c[(oJ' lIniform ~()il-moisllll'e conditionsintC'llsiLy WfiS the most 
impoJ'tfillt l'n.infnll faCior cflusing 1'1InofL :Xpnl (2), ]7. 88) reports 
similn,I' J'('sulls from hi;; study of the ('fr('cls or l'nill fnll chnl'flclcr.istics 011 
runorl' nnd ("rosion, • 
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Rainfall intensity.r--------.------------r----------, 
(inches per hourI 

30- minuIe period b,.,"""''''''''''''''''77?'77?'77?'777-b777777777777777777:77T.n7:77T.77T.777:777:'l'7T.777:,", 
2.50 and over 

2.00 10 2.50 

1.50 to 2.00 


1,00 to 1.50 


0.50 to 1.00 


less than 0.50 


15-minuIe period 6777777777777777777777:m:'77:'='77;"'''',",'''''',",,",,",,",,,",,",,, 

3 50 on<! over 

3.00 to 3.50 

2.50 to 3.00 

2.00 to 2.50 

1.50 to 2.00 

1.00 to 1.50 


050 to 1.00 


less than 050 


5-minute period 6777'777'777'777'777"""n'7m777.='77:,",,","'" 

5.00 and over 

4.5010 5.00 


4,00 to 4.50 


3.50 to 4.00 

3.00 10 3.50 

2.50 10 3.00 

2.00 to 2.50 

1.50 to 2.00 

1.00 to 1.50 

0.50 to 1.00 


less than 0.50 


o 050 100 1.50 
Runoff (inches) 

FIGl'!!!': Hi.~·TJJ(· ),pJa(iow:,hill 1]('ll\'p(,11 rail1f:lll-il1fpl1"ity ).!:nIl1Jl" alld l'ulloff fl'om 
the btll'P hard fallo\\' plot. 
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VEGETATIVE COVER IN EIWSJ(I~ CONTHOL 

The importunce of vegetati\Te coycr in controlling erosion on both 
wooded and prairie land has long been recognized. Just how effective 
plant C0ver is in preventing erosion was not determined, hO\\Tever, until 
inn,uguration of studies at the University of ~lissoul'i in 1917, whereby 
soil und water losses were mensured. 'fhese inn'stigations, conducted 
by Miller and Krusekopf (21, 1). 11), showed that 29.4 percent of rnin
fall ran ofI from cornland, while only 12 percent was lost from sod. 
Similar results were reported from nine difl"erent localities in the 
United States by Enlow find Musgrave (12, p. 620), who found that in 
aU plnces runoff was much less hom grassland than from cultivated 
lund und that the reduction in soil losses from grnsslnnds wus even 
gl'C'utcl' thun the reduction of water losses. 

The vegetative-cover stmiy ut the stntion eonsistell muinly of deter
mination of thC' efrcctivenC'ss of na,tivc vegetation alld illtl'oducedgrnss 
in protecting lund. The efrect of burning woodlHnd litter on soil und 
water lo~st's was also determined. 

l'iATIVE VEGETATION AND INTHODUCED GHASS 

The study of nntive vegC'tation and grass wns conducted on control 
plots of 1; 100 ncn' under YIll'iotls COVCl"S nnd no covel'; wiLtel'shed plots 
.J nnd L, of 5.28 nnd ;).62 aCl"(,s each, 011e nbnndoned to grass und the 
other in woods; 1:3, n cultivnted plot of 3.23 neres; and n 2.5-nCl·e 
pnsture of lHltivc grnss OJ) virgin In,11d. 

Summfll"ized datn from OIC' control plot studies arc shown in table 5 
and more detailed infonnntion in tahles 19 und 20. Annuul wHter loss 
from th(' buT(' luud fnllow plot \\'ns 27.09 pt'rcent; f!'Om the clipped 
Bermuda grnss plot, 0.91 pcrc('nt; and from the Bermuda und nutiye 
grnss plot, 0.02 l)('r('ent. The highest percentuges of wnter loss from 
these plots for n. single min were 86.25, 32.79, und 0.96, l'csppcliyciy. 
Annual soil losses hom hnrt' hard fullo\\' lund nnd clipped Bermudn 
grn::;s wcre 21.86 nnd 0.02 tons pel' nen', while Bermuda grnss mixed 
with nnti\'C ~russ hnd no loss. Lund under continuous ("olton hnd 12 
linH's mor(' wnter loss nnd 44G times mOrt' soil loss thnn that with 
("lipp('d 13prll1udn gruss, and 5:3:3 limps mOl"(, waIN' loss thnlllnnd "'ith 
mixed grnsfl, 

TAnr,].; 5.- AUCl"o{//' aml1l(1/ sail (11/1/ waleI' /OSSCIl frOIll con/rol ]ilo/s l/1l1ler mriolls 
hilld" of V<'{lelalioll (lml from (I 1)(11'(' hard lal/oll' ]J/olfor lhe ii-year period 19S0·-.fQ 

;;(,Bloss
Plot );'0.1 Hnilltall ' Iwr n(:r~ 

l"d,I'., jJaC'f:/lt 'POllS 
1lt.1fUllI(itt l!rt\s...~, (Ittlll\(.\\.1 (I, ~7t1 O. !Il (),O~ 

A~ Har,' hurd Callow ~.1&~ 2j~OO 21.81i 
10 1'lIdisruri'l'd "il!:ill w~od,' .nar. .12 .01 
11 ,rood$ hurtwcl Oi!('(' n y(lor:!! L I.J:! 3.7·1 ,Il 
12 ('Olllinuus "olton: . 3 IUS 10. .jH 5. H2 

'. 

13. l\('rlnudn ~nl!,,$ nnt! nul in- yrnss ~ .006 0" o 

I I!lOO'llrn' plOIS or ;;1~phcn:;l'lIlr fllrigillnllr ('IIls,,!t1t~d (IS "('mOlll flne smuly IOHIIl, Plots, Ilnd S were on 
n 7.7·pt,·rc(·nt slop~; 1,lol.s 10, ll, and J:J OJ! n5.17'"'p('f('t'nt ,sIOPl}; lllHl plot 12 on H t),U2·1)(If('(ltit slope, 

, HN'ords Cor 1Y3I -.10. 
, In l'!lrly spring• 
• i{!'Nmls Cor lU:J·1 "as. 
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~iJlliInr J'('sltltS wel'c 1'(,(,Ol'dl'd fl'om thl' lnl'gl'I' watel'sheds, ns SitoWll 
in tables G :mcl 21. The cultivated plot of 3.23 ncl'CS 10s(; nll aV()l'ngc 
of 2,790 times mol'C soil nlll1unl1y than the 2.5-nCl'e pasture in natin 
grass. This g'mss plot, cleal'('d of sCl'ubby oak in 1933, hnd an fL\Ternge 
nnnwli wat01' loss of 1.23 pcrecn t, 01' sl ightly lcss than that from the 
5.G2 neres of woodlnnd. E\'cn the high intensity rains calls('(! only an 
nnrage of G.9S pcrcent rllllOIf from the native-grass pastu]'e nnd U.S1 
pcrcent from the woodland. For minormins no nllloIr was rccorded 
for thc pastme nnd only 0.7G pCl'ccnt for the woodland. The highest 
PCl'C'('lJtng(' of runoff 10l' nn incli\'iclual rain lrom the badly croded 
cultivuted urea wns 99.31 porcentj fL'OlTl native gruss, li.SG PCl'ccutj 
nnd from undisturbed woods, 2S.()0 lwJ'cellt. TIH' greatest amounts 
of soil loss lrom thes(' arens for a singlernin were 30.15,0.02, and 0.35 
tons pel' tl el'(' respcctively. ' 

Plot J, badly el'oded, gul1ied, and abandollccllanc1 with a growth of 
subelimax g'L'flsses, had ii, gl'eal01' pel'('('ntagl' of runofr than tllf' pasture 
ill native gmss or the wooded plol. 8il1('(' till' gullic's constitutl' Hearly 
20 pCl'ccnt of til<.' arca and ]'emained IllltL·eu.tNl, il is nssllnwd t1IflJ tll(' 

high rutl' of l'ul1ofl' from this watershed was prillC'ipn!ly due to the 
gull it'd condilion. 'Yith improvcment. in con't' on tlw ill telTel1ing 
ut'l'as ns a numbcr of nnlul't11 percl1ninl gl'asses npPcfll'cd, obscryatlons 
indicate tllt'l t runoff from this land is bcing rcclu('l'll. 

The most dl'celin' ml'thod of controllillg erosion wns with thiek
growing vegelatioll. In the Hc'd Plains area native aud sod-forming 
grnsses seem to proyide llle most erosion-resistant covel'. 

TABLE G.-A ucrage annual soU and waleI' losses jl'fl.1IIw(llcrshecis uncleI' l'([riolls kinds 
of vcgclaliul.' COVei' for lhe 9-yeal' 1lerior/ 1930-88 

-------, I i- '-"------~---"------;-'-I--I-S'I' 
..,. " Rizc [ :-Oull :. . 01 

1 lot d"slg:nntlon nnd !'or lLand i-- - .. -------.-- -..~~----' RUII1' Waler lOSS. loss
yCgcln\J\'c ro,'cr aren slopl'l rail I perI 'I'YI'c I Condition , acre 

'--1-1 Pu· :--..----... - .-·---·------···1 -:--, P;~-I---
!Acres i cent : . Illchr.'f/nches. cellt Tons 

13, CottOIl and COll"jlN1S. i 3,2:l : 5, l!l II Ch.irkaShn, Z!lll~i$, alld Budl)" erodrd.,28, 53 ' i.1l 124,92 S3,72 
! I ~I ('llhcIIsyillt·. I : 

P!l$lllrc,Xatil·cgrnss·_.·t 2,roo: 5.fl5 SI~ph(·ns"iIIe ... ""-"1 Yirgin .• _._ .• '20.~1 .3!l 1.23 .•03 
1J,AbnndOIl~dgrn~s .. __ ,. 5.2S i ,j.oI,j Chickushn mal Zun~is Eroded und ,28.01 I 2.23 i.iU ' •• ,_•• 

4 I ' . nhulluoned. i . , 1 
TJ, T:nuislllrlietl wOOll~,"_' 5,02 , -I. SO ~ f;lepllf'llsl'ille nnd Zu· . \'irgin _......128, OS, . SS , 3.0T' .15 

: ll(1i~. . j I r 

I Slephells"iII" and ZllJleis (Jri~inallr clussifi(',l as Ye.-non; Chk'kashn originolly clll,;sif1cd as Kirklanrl. 

EFFECTS OF BUlC:~.IXG "'OO/)L.\NJ) VJ,GI;;TATION 

Soil nnt! wnll'1' losses from hUl'l1cd nne! 1IIH!isllll'iwd \'irgill woodland 
wcn' l'ecol'(kd fl'om 1931 to Hl;lO foJ' studies of the effccts of buming 
woodlnlld \"('gclMioll on ('I·osioll. )'fl'ilSUI'l'lllents ,vel'p takcn from 
control plots 10 nnd 11 (Jig. 17), J/100-:1('I'1' plots on n lund slope of 5.1.7 
pcrcent. All j'Ol'l'st. !itter and ngetn.tiolJ OJl plot] 1 were destroyed 
by burning evel'Y ,YeaI' in l'n dy spring, and plot] 0 wns left undisturbed. 

Avel'flge nnnllnl soil :Ind wMel' losses from the burned urea wen' 11 
nnd 32 tin1l's lIJOI'(', 1'('spPc'live!y, thlln hom till' lIndisturbed woodlnnd 
(table,s ii, lH, nllt! 20). 'I'll(' highest w:tll'r loss fl'om a, sillgle min lor 
the bUI'nl'd woodl:lnd W:lS 51 1>l'['('Plll nne! for thl' lllldistul'bed woodhlnd 
2 percent. '.I'll(' lnyer of residue' neeI1l1111iall'd 011 the unburned wood
lnnd f01'1I1ed n p)'utectin~ eonl' or spolIg,Y material that reduced 
\'(']o('i ty of flow :llld gn.v!, tlw Wit tel' n dIn IH.'(' to penetrate the soil. 

http:30.15,0.02
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FIGrng 17.-'1'he forest Jitter has been burned anlllwlly in l\Jarch since 1030 Oil 
the plot at the left and undislurbed on lhe area to the right. 

Thesc datn, c1early show the vnlue oJ forest litter and parLia]]y 
decomposed vegetulioll in pn"'cD / iug l'uno![ and soil loss. 

CUL'I'UHAL IV{ETIJODS IN EHOSJON CONTHOL 

The culLul'aJ methods estnhliBlted by the pioncers gnve little 
attenlioll to soil consCl"yution, lind tItt' sCl'ious l'C'SUltB to tht' land hnyc 
made necessary the cle,~clopmclll of othel' prnclices. Expel'in1Pnts 
to determine thC' most cfTectuul 1l1l'thodsinclll(led coniom tillage, strip 
cropping, hole-digging cultivntioll, and subsoiling. 

CONTOUR CULTIYAnON 

In 1932 two plots of one-fourth ncre each \\"('1'(' illstnll('(l for fl, 
sludy of cfl'C'C'Ls oJ contoul' ('ultiYation, or row direction, on runoff, 
soil loss, and, crop yields. Hows were ]'tIll on thl' contoul' 011 0]1(' plot 
and up nnd dowIl the slope on thc' othel'. The ('ontoul'('(l plot wus 
on a, slope of 6.S7 pel'cent ilnd the otlwl' on a, slope of G.75Iwl'eent; 
both were on vil'gin StephellBvilll' line sfllHly lonm plnnted to colton 
every yen!', with wheat ns willk!' ('O\'('l'. WateI' losses werc mensul'ed 
by Bristol clock l'eeorders in 90Q V-llotdl we iI's, but only the soil 
caught in the concrete tunks at thC' enels of' the weil's \nlS measUl'ec1, 
us no provision hnd been 11111(Ie ro!' sampling suspended soil pnssl11g' 
over the weir. Thn results of the sLudy arc shown in tahle 22. 

The clill'erences in the wnLet' loss(~s of the I,wo plots fol' individuul 
ruins nrc not eonsisLen t, 1>11 L l'cgnl'Ctless of intellsit,y, soil loss with one 
exception wns gret'tter from the piot with rows parallel "'ith slope. 
'Yater loss in geneml wus ulso greater fl'Ol1l rows up nnd down the 
slope, bnt four of the high-intensity mins nnd two or the model'fl,te 
caused higher pel'cen l,ngeR of runoff from the call tOllred nren. In 
geneml, contoul' cultivation conserved WIl!:cl' from moderate and 
minor rains, hut water loss from the con Loured nren, for high-intensity 
ruins wns as gl'ent 01' gl'eatel' than fJ'ollll'oWS parallel with slope. 
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Annual millfall on the plots was 30.40 inches and ilIlnual water 
losses from rows on the contoUl' [met from rows parallel with slope 
were 7.99 and 9.11 percent, rcspect.ively. Soil loss from rows on the 
contour wns less than one-half that from rows parallel with slope 
and cotton yields were slightly higher. These l'esults ~lgree with those 
reported by Dnniel and Finnell (8,1). 7) showing the vnlue of contour 
cultivation in increasing yields. Since there was an annual loss of 
16.57 tons of soil an acre from contoUl'ed cultivated virgin cotton
land, howevcr, it is evident that contouring alone is not sufficient for 
conscrving soil and water on steep slopcs of highly erodible soil and 
should be supplemented by other conservation practices. 

STlUP CROPPING 

Types and methods of strip cropping for soil conservation have 
been discussed by Kell and Brown (17). 'rhe study at the Rtation 
'was designed to determine the eirectiyeness of certain crops for erosioll
resistant strips in the Reel Plains. F01)r I-acre plots (fig. 18) of virgin 
soil on slopes ranging from 3 to 4.5 percent were chosen for the 
experiment. The soil of the upper two-thirds of the plots wns 
Ohicknsha fine sandy loam and the rest Zaneis fine sandy loam. All 
the area 'was covered with scrubby blackjack oak trees nnd native 
grnss until 1932, from which time through the period of the experiment 
it was cultivated in strips of cotton interspersed with strips of thiek
gro'.ving vegetn,tion. The plots were not equipped for m(~asUl'ing 
soil and water losses, howevor, until the spring of 1934. 

Plot 1 was planted in 12-row strips of eotton alternated with strips 
of nlfnlfa, the cotton oceupying about 55 percent of the area; plot 2 

C-691 0 

F!Gt:HI~ IS.-Expcrimcntal :;;tl'ip-croppC'd field. 
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Ru noff ( percen I ) Cropping Slope
syslem (percent) 0 4.0 8,0 120 

Callan-alfalfa ~ Runoff 
4.5in strips _ Soil loss 

CoTTon - ools 
followed by 4,0 
Sudan gross 

All cotton 3,5 

Callan-oars 
followed by
Sudan gross 

3,0 

0 10 20 30 
Soil loss {tons per acre} 

FWt:UE 19.-A\·('I'age llllllllttl soil and \\"Uter losses frOIn tllC' experilnental strip
cropped areas. 

\\"as also in 12-1'0\\- skips of cotton occupying 45 percent of the area, 
with.oa.ts followed by Sudus,,' ~he. ulte1'1l~ting ~tl'ips; flU of 'plot 3 
was lJl cotton; and plot 4 w,'~stnps 42 ieet w.Ide plnnted 1Jl oats 
followed by Sudan, ,,-ith colton on the interval strips. All plnnting 
was on the con tour, and whcn Ii was llsed as win tpr COveI' following 
cotton on all plots. 

Ta.ble 23 shows It\"ernge results for til<' 5-yeill' period of reconl and 
for intensity groups of l'il,ins. Although the da.ta. may not be precisely 
compamhle because of the difl'el'el1c('s in the land slopes of the plots, 
each of the strip-cropped plots lost less soil than th(' plot entird.Y in 
cotton. Plot 1 with strips of alfuHa lost ahout n fifth 11S much soiJ 
(fig. 19) as the plots wiih strips of sensonal crops and niJout II. Ilinth 
as much as the plot wholly in colton. Onts ami Sudnn strips reduced 
runofl' very litLle nnd cfreetNI a sfLving of only nbout n, ton of soil an 
acre a, yenr as comparcd \\"ith the all-cotion plot. This prob!tbly wns 
duc to the f1,hsenc(' of CO\7('r on thc .lnnd betwecn Ut(' oats nnd. Sudnll 
c['opsin ea.dy Slilluncr--a time of yt'nr \\'hell crosiy(' ruins fnll ill 
this m'ea. 

Although the ILverage yidtl from the aJfaUn, strips ,,'I1S 2,194 pounds 
per acre', a. llLrgc amount of this yield was from annual weeds nlHl 
grnsses ns virtually all the nUnlfa phlllLs W('rt' dc'nd by tlH' ('Ill I of the 
second growing St'USOIl. Since t.hese strips were on yirgin soil, this 
indicates tlw,t regnrdless of the efl't'ctivelless of nlfnlf'a for strip crop
ping, this legume is not well ada.pLell to the uplam[ soils .of the station. 
Since the yields of seed cott.on on th(' strip-cl'opped plots "'el'e less 
thun the yield from the plot in Ill] colton, the Slllllll s[LYing" in soil hy 
the onts und Sudan strips probnbly does not justify the use of t1H'se 
crops for erosion-resistant strips in tItis arPlI. 

JlOLE-DIGGI~G CULTIVATION 

The results of cult;Yflting wi th it hc~e-c1jgging machille were studied 
on two ){-acre plots of Chicknshn fille sandy loam, C'onsidembly slll:.'pt

http:with.oa.ts
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erode(l, cullivntC'(l 011 tltt, contour, nnd plnnled in ('otton ('VI'I'.'- yC'al', 
with wheat as winter CO\Tel'. ThC' machinc mnde nbout 10,000 holes 
an acre, each with n. water-holding cnpacit'y of about it gaHon. Both 
plots 1 and 2 \',,-em cultivated with sweeps and other impl(,ll1cnls 
ordinarily used in the tillage of cotton, but in nddition plot] WitS cul
tivatcd with the hole-digging machinC' following onlinnl''y C'lIl.Li\-ation. 

RC'cords for the 5-.'-enr pC'riod of thC' expC'rinlC'nt nl'(' shown in Ltlble 
7. There wns no significnnf: difT(,I'C'llce in th(' soil find \,-utc!' 10ssC's of 
the two plots, but Ol)Sl'lTntiOlls sho\\-('(I thilt. tlH' m:whin(' dmnng('d the 
roots of the cotton plnllts. 1"ul'!.h('r ('yid('J1('e of this dllJllnge wns 
rc\-enled by the pr(,5el1(,(' of1nl'gc quantities of th(' S('H'l'C'd roots which 
collected and clogged tlte sCI'('ens of tll(' mensming ('quipmellt. The 
yield On the plot with hok-digging ('ultinltion "-liS ::!20 pounds of s('('(l 
cotton an nel'e ns compnred with :320 pounds from th(' plot with 
onlinary cuI tivation. Because of UI(' ext nl cost of op(,J'flti ng the lllfl
chine and decl'efls('s in yields. ()I(, us(' of hole-diggillg ('ulti\'a{ol' on 
cottOIl land during the growing s(,:lson is lloll'ecomll1end<'<.l. 

TABLE 7.-Avcragr amwal soil (lnd waler lo.~.~/'.~ (//11/ crop lIicld.~ from plots I with 
and withollt hol(,-digging clll/il'atio'l! 2 for tile 5-year period J.Q,-iJ/-;3S 

: IlcM-tliggin!! clIhh'ntion Ordinarr ~1II!h'11l1on 
It~m .::.~I~:l,~ ,:-c'rn-gp· 1.0:' T~II-j~;: I:,~:~g: 

- --1--- ~I--I-
RalnfnlL... . . JO('lws ~~I ~wl ~~1 ~~ ~wll ~« 
Soil loss per acrr . ~ tons G.113 I iH. un 29.19 I 13. Ii-! 51l.95 30.39 
'\'aler loss__ • .inches I.b1 7.li7 ·1.1·1. 1.0111 ;;.70 ·1.35 
'Val~r 1085 ___ .. TWrCtlnt '>.13 21,74. H.fil\ I 7.09 21.65, 15.30 
Crop yj~lds per acre_ . pounds._ ttl 0·"54 I 2~O 110 024 320I 

--------~ .......~- ..-

I H-llere plots on tl 3.n-percent slolle of Chickasha loriginall)- claSSified fiS Kirkland) OM sandy loam 

planted to cotton c\'er)' rellr, With wheat liS winter clj\'cr.
2'.rhe lIola-digging culli..-ation wns in uddition to ordinnr)- cultirfitiou. 

SUBSOIL TILLAGE 

The cf]'ecis of suhsoiling on intnke of wniPI' \\-el'e studied on Lwo 
typ('s of vil'gin. soii--Znneis fi11(, snndy io:)]n ,,-i.lh il compact tby suh
soil, l'epres('nt('d hy two 1('\"('1 {('nates, ]- nnd 2-1", anrl 8tepheJ)svi11e 
fine snndy loam 'with l\, santl)- dny suhsoil, l'epresentt'll by plots 1- find 
3-K. 

For the purpos(' of the study. ht'gllll 111.. 19:)2. th(' llol'lh hnH of ench 
teL'l'ne(',in a(ldilioll (·0 bt'ing culli\-n.ted in the. usunl WfI.'- \\-as subsoiled 
every other Y(,fl.r to it depth of HI to 18 inelws by plowing wilh chisels 
spn('e{{ l(j inchC's apnrt, whel'L'fls tIL(' south hnlf l'('('('Lved only ordinnry 
culli\rl~tiOIl. Boil nnd wlltN'losses wer(' not mN\suI'('(l, but crop yields 
from the suhsoile(L part during tlt(~ 7-,Y(,111' pt'l'iod were YCIT littlt' 
higher than those, from (h(' pnrt not subsoilcd (LahIe 24). 

The K plots. ,,-ilh sfIlHl)' clay suh$oil, w('r(' ll'Nlled similnl'l)-. On(' 
plot was subsoiled. CV('I'Y ;vetil' to n. deptll of Hi to 18 inchcs in nlternn.le 
7-foot strips, find th(' oth<'l' l'ec('i,'('d onl.'- Lhp usual tl'('atment. III 
addition to compHl'isons or ('I'Op )rields, s(lil-lI1oislm(' conl<'nl Wt1S de
tCL'lninrd on thpsc plots. ~leilslIl'('m('nls to it (]('pth or :3 feet slto\\-e(l 
slightly mol'(, moisture in the suhsoiled plol., w!t('L'('as Cl'Op yields W('l'(, 

sonw\\'hnL higher from th(' iiloi not ('uHiyntec] sO d()ep. 

http:nlternn.le
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CnOJ>l'J:,\G SYSTEllS J:'\ EHOSJO:'\ CONTHOL 

According to A. R Hall (14, p. 10) rotation of crops has long been 
recognized as a vuluable pmcLicc in erosion control, and green mnnur
iug 1,0 add organic mattcr to soil is a vcry old pl'l1ct,icc, hut the use of 
covcr crops to protect Innd from crosion uncI to improve its physical 
condit,jon is of l'elatively recen t. origin (2,~). In inaug ura ling the 
cl'Opping-systcIlls expcrimcnts at the station, the objective, thcref0l'e, 
was to determine to what cxtcnt rolations modify (~rosion in this pnr
ticula!.' arca. JDxpcriments wcrc also designed lo detcrmine the l'cla
t["C ci[ectiv('nc..c::;s of cOIllIllercial fcrliIizcrs, grecn-mallure crops, wintcr 
COHI' erops, and crop rotn tion in rcst oring soil prod ueLivi ty. 

CliO!' nOTA'I.·JON 

A rotu,tion of eotton, whenL, Hnd swede10Hr wus phllllc!] Oil ('onlrol 
plots 4,5, and Gfor comparisoll "'itl! plot;{ in cotion e\'Cry yClIl', .All 
plots wcre on a 7.1-]loreNlt slopl' of virp:in Slephens\'j]]c finl:' saudy 
103m cultiva,ted ,\'ith sIOIH'. ThC' \'('stills of this expcriment :lrc 
l'ccordcd ;n tables In and 25. Anllu:11 soil loss from continuous ('olton 
wus • .1:.4 times grcu{('J' tllall Lhe annual :en'i'uge )ORS of Ote 1'0luJion, 
while the water losses \\'pre ] 1.35 nIHI !1.20 pCl'ccnL, l'('specLi \·e]~·. The 
rolation wns most efl'edin during rains oJ: 10\\' intensity. 

AHl'ilge Iwrc('nlugl':::: of Wall'}' loss wen' 10.07, 11.55, uncI G,25 from 
Ct)llOJ1, \\'111':1 [, u nd sWl'!'l('hn'('I', t'('sIWdi \'('1)" while soil 10SS('R w('r(' 
9.04, l.GO, :lad O.5:? [OilS pel' acr('. AlthougJI wulpl' loss from ('olton 
in rota,lion "':1S gr('uler than Ulili ft'om SW(,C'lr']0 \'(,(' (lig. 3D), it \\'as not 
as gl'eat as the loss from continuous coUon. :-;oil 10;;;; from ('otton in 
rotnlion wns n little' more Lhllllllnlf thnt from continuous cotton. The 
slightly higher wutei' Joss from Wll('flt th:lIl from ('ottOI1 in rotation 

..--~----- ~ ~ ~- -- ~-~, ~-- •... - _._ ---

Cropping system Runoff (percent) 
and crop 0 2 4 6 8 10 12 

Continuous 
Cotton 

3-Year rotatior 
Cotton 

Wheat 

Sweetclover 

Rotation 
(average) 

0 3 6 9 12 15 

Soil loss (tons per acre) 

FlGLTug 20.-ThC' "ffcct of :L crop rotution on soil nnd wuler conservation. 

18 
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was due mainly to u.bsence of cover on the wheat plot following har
vest, as the spring seeding of sw('etdov('r in the wll('at seldom made 
much growth before endy fn11, while ("otton provided its best cover 
at this time. 

The data, however, clefl,rly show the' Yllll1(' of wheat and legumes 
in a rotation in retarding soil loss. 'fhe order of occurrence of such 
. crops in a rotation also secms to be un importnnt fnctor, as the residue, 
or orgflnic matter, flccumlliated from a prcvious crop a.pparently 
reduces velocity of running wilter tlnd thereby cnuses gn'ater penetm
tion and less erosioll. 

FERTILIZATION AND CROPl'lNG PHACTICES 

The experiments with the efrects of fertilization and cropping prac
tices 011 the restoration of eroded lund were located on three different 
areas, and the results nrc all shown in tnble 26. One experiment was 
on naturally eroded land, the Chickasha flnd Znncis soil of field E, 
which is estimated to have lost a. total of 1,900 tons of soil an acre, 
or approximately 11 inches, during 40 years of continuous cultivation. 
Nine plots were planted in cotton, some of which had winter cover 
crops or treatments of commercial fertilizer, or both, and some neither, 
and three plots were ill 2-year rotations including cotton and a green
manure crop, one of which received a trea'Lment of superphosphate. 
Although the various treatments produced some increase in crop yields, 
the increase was not enough to cover the cost of the fertilizer and extra 
labor involved. Conunereial fertilizer effected the greatest response 
but green-manure crops also produced notable increases. 

Another experiment included continuous crops nnd 3-yenr rotations 
with and without legumes, which except for the check plots received 
applications of commercial fl'rtilizer. A rotatioll of corn, oats, and 
cotton was plnced on artificially eroded plots of the R series, or plots 
from which 10 inches of surface soil hlld bct'n removed to simulllte a 
bndly eroded condition. The best n'sult hom this rotation was from 
the plot receiving 300 pounds of 4-12-4 fertilizer per acre. This 
treatment, however, made only n slightly higher yield than 200 pounds 
of superphosphllte. A rotation of cOttOll, wheat, and sweetclover was 
grown on both the desurfaced soil of the R series of plots nnd on the 
virgin soil of the control plots, Although tll(' desurfnc('d plots received 
1 ton of lime, 300 pounds of 4-12-4 fertili~',('r per I1CI'(' with the cotton, 
and 100 pounds of superphosphn.tl' with the swedclovel", tlH'S-year 
a,vernge rotation yidd wns 2(}4 pounds It,ss Lhnn tllll.(; from the virgin 
plots, which rcc('ived no trelttnl('nt. 'I'Itt' Iwst T('SpOIH;e from. con tinu
ous cotton WIlS frorn thc' plots that had wint.pr ('over erops of Allstrinn 
wintC'r pens nIld vekh nne! treatments of sll}H'rpltosphn.te. Continuolls 
eoLton. is not recommended, 110w('ver, for- this Lype of lnnd h('C'llllse of 
the high mte of soill1ncl watN loss('s whieh o('cllrred (tnble aO) from 
similnr erot/('d In.ntL on (It(' control plots. 

'l'h(' third. sludy WI1S of U\(' (,{reets of fl'rtiliz(>J" on yirgin lnnd low in 
phosphorus. Continuous colion find n. 2-year rotntion of cotton find 
I('spedeza wer(' grown on Lilt' l1ilH' .F plots, ",Jlirh WPl"(' lo(·n.tNL Oil this 
type of soil. Th(' (·ollllll('reiuL f('rtililli'rS USN!. f1fr('l'lt'd (lu' yields of 
sept! cotton Y('I'.\' liltl(,. An nl1l1ufll nppliC'ation or :300 pounds of 4-0-4 
nctuully dNTl'f1st'd lhl' :).v(,I'ngp yidd, whill' similllr amounts or 4-12-0 
nut! 4-12-4 l)l"oliuc('d ollly slight ilH'l'f'us('s. 

http:sll}H'rpltosphn.te
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In general, the bcst results obtained from the three studies were 
from phosphnt<' fertilization and legume crops. \Yhen' legumes were 
not grown in the rotation, conunercilll nitrogen in a complete fertilizer 
produced slight incrcascs in yields fl'om eroded land, Fertilizer trcat
ments did not show enough returns from yields of cotton, OlltS, and 
eOI'll, 110\\,('ve1', to pn.y the expenSl' of the extra labor involved and the 
cost of the fertilizer. BeC'ausc of the compactness and poor physical 
condition of this shnllow soil, storage C'apacity for wn.t('r wns limited. 
Since rainfall is erl'lllic in this area und moistuJ'(' often the limiting 
fllctor in the production of sununer crops, cultivation of sHeh land is 
hazardous. Crop growth on fertilized In.nd was often abundant in 
early spring H,nd in rainy sensons, but during dry yenrs nnd the hot 
days of SUllllller thC're was frequently not enough moistun' to supply 
Ol(' n.bundllllt growth afforded by the IISI' of fertilizer. The reslllts (If 
till' study emphllsiz(' tht, fnct tlln t ('very possi bIt' drort should bl' Illnde 
to const'rve topsoil. 

TERUACEs IN EnoslON CON'fItOL 

'l\IITaCl's properly constructed and Illaintnillt'd hn,v(' long been rec
ognizt'd as the basic mechnnicnl method of preventing erosioll. 1o In 
semil1l'id l'l'giolls the primm'y function of t('ITnC('S is to conserve mois
tUI'l', whilt, ill humid regions it is to shorten length of slope over which 
water Blust pnss and reduce vl'iocity of l'unofl' from ti('lds. Terrnc('s 
ar(' also l'xp('ctNl to Bleet the J'eq U\I'emcll ts of thl' soils and slopes of the 
lnnd on which they are placed, Systems of d('sign mllst therefore be 
worked out to m('('t tIl(' pnrtiC'u1nr conditions of tIH' nren, to be pro
l('cted. To this end ten'nc('s of \'nriOlls dl'signs w('n' ('onstructed on 
diff('rent soils nnd slop('s of tIl(' stntion for studi{'s of their performnnce 
undor such conditions. Tll('se wen' made by comparisons of runoff 
nnd soil loss in runoff ns lllpasured nt the ends of the' individunl ter
rac('s nnd also by crop yiplds. Th(, study cov('I'('d the' 8-yenr period 
1931-38. 

'l'ERRACE SPACING AND LENGTH OF SLOPE 

For ddel'miuation of the propl'r v('l'lical spacing (or tCl'raC'('s, Ol(' 
effects of length. of slopl' on el'osion weI'(' studit'd on both terrnCl'S lind 
control plots. 

'[,h(' plot study inclu(kd llleHSllrem('nts of soil lind wllter losses 
from plots 3fL3, n.n, and 145.2 feet long on H, 7.7-pl'rc(1!1t slope of 
virgin Stephensvilh' finc sandy loam pJantNl ('ontinuously to cotton. 
TIll' l't'sults obtnined 11.1'(' recorded in tabl(,s 19 find 27. Av('rnge per
centilgC's of rUlloff from tile Oll'('e plots for the l1-yenr period were 
not widel~r di ffcroll t (fig, 2 J), but dou bling the ll'ngth of s10I)(' incrensed 
soil loss 1.:38 tinws. Similal'l'csHlts WC1'(' obUlill(l(1 fOI·ltigh-, model'ate-, 
nnd low-illtcnsiLy rains. 

The t('ITHeC study inc1ll(IPd tenures 1 to (j of fidd A und they were 
instnlled Olt virgin Chicknsltn, lind Slcphc'nsvilll' soil. Two of the 
tmTuel'S had a v('r'lical spil.cin~ of 2 feel.; Lwo, 3.5 fed; nnd two, 5 ~cet. 
All W('I'(' Olt nn H,Vl'rn~(' land slopl' of 5.5 percent, with (i-A at the top 
and UIl' others following down slope in rOVersl' J1U1ncl'i~nl order. 
Spn('il1~s were duplicfttcd from opposite' ('lids of lll(, s]opt'. 

10 U-S'ITJo:J) $TATfo:S :4CJIl. CnSSfo;HV.\.TJOX Sr~lt\"ICg. TEItH .... Cl-: r.H.\()~:SJ 1.l-:~nTfIS, A!':J) SI'ACIXnS. SCS
'l'P-IU,:11 pp., 111 liS. I\las. IProe('ssed./ 

http:erosioll.1o
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.-~-~--~ 

Plot length Runoff ( percenr) I(feef) 0 3 6 9 12 15 

36,3 ~ Runoff 

Soil loss 

72,6 

145.2 

0 6 12 18 24 

Soil loss (fons per ocre) 
.. --0.-""_._~~_ 

--.,,~----~--...-----~---~~~- ---~j
Fwnn: 21,~E(rl'('1 uf knp;l h or slop€' Oil "oil alld lI'alp!, IO~:-"(I"'. 

The dntu in tithIc 28 sho\\- Ulal llll' soil loss incre;lscd wilh inerl'Hse 
in splicing, though not in dil'('cl proportion to spaeing. for both the 
period or n'C'ord nnd for high-, 111O<lcrll[('-, find low-i n t I'nsi I." 1'i1 ills. 
TIl(' greateI' soil loss in til(' wid('r intl'I'Yills is nttriblltl'tL to (iiI' longc'r 
8101)('';; belw(,l'1I Uu' ('IT:I('(,8 Uig;. ~:2). -. 

]{1I110(r, \town-cr, inc]'('asl'd slIbstnnlinlly with t.WlllClioll .in spncing 
(fig, 23), Thcr(' WIIS n slight vnl'inlion in tIlis trpnd 1'01' til(' rnodl'l':lte 
mins but .lI0[ cnough to 1)(' signiliennl. ~in('1' l'ullolJ' from till' ('ontl'ol 
plots WlIS Yir(uully tIl(' SaIll(' rrom til(' difJ'l'l'('nt slop!' lengtlls, the 
grcater J'unofr from llit' nnrrow('l' LPITn('e sp:H'ings iH :ltlriblltl'd to the 
('llung(' ill th(' s10]l<' and HlIrfn('l' ('(;mIilions .I'(,HlIlting from til(' mt'lhod 
of ternH:l' ('otlstnIetion l1tld lllninl('nuIH'l', 

Composil(' (,I'OS:-i H('('liotls or tll(' ('IT;)('<',; :3 )'(';)I':-i nfl(']' COtl,;Ll'uclion 
"how tlint. [lit' Hiz('s of tilt' ridg<'s \\'('1'1' lIol in pl'oportioll to til<' Hiz('s 
of' tlip 1'('Sp('('lin' illtpI'\'nl :lI'(,;lH. Th<' ;I\'('l'ng"l' ('I'OsH-s('('lion:ll nr('lL 

OKLA-R-96 

FIG UR8 22.-El'osI011 in th(' inl (,I'val brl \\'C('11 lel'l'acl)s wilh wiele vertical I>p3cin~ 
f()\lowing lL 2.1 {i-inch ruin, 
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Terrace Vertical Runaff (percent) 
number interval 0 10 20 30 

r----.-----r----.----,-----.--~(feet) 

IA and 6A 2,0 

~ Runoff2A and 5A 3.5 
• Soil loss 

3A and 4A 5,0 

0 2 4 6 
Soil loss (tons per acre) 

F[(lelll-; 2a,--~oil aile! II"a (1'1" 1.",<" rrolll (,lid of (,1"1",1.('(', lIit It difrl'n'JIl I"('rl kat 
illll'l"\"tl!~, 

or th(, [\\"O rid}!:l''; of th(· ~-f()ot :;p:I("illg::; \\":l:-i Ii.!:{ :;(jll:ln' f('('[; of [lip 

:~,;j-f()ot ,;p:l('itl}!::-;,7.:~ti :;(fll:m' f('('(; nlld o[ thl' :i-fuot :;p:I('in}!::;, ;i,:W 
:;qU:lI'(' fl'l't. Th(, \\'idl':;( :;p:}('ill}!::; :1('( wIlI,\' hud III(' :;111:111(':;1 ('1'1':1('(';; 
,IIHI lhprdor(' II'::;;; dlnn~l' ill "lIrf:I('(' cOllditioll:;, Till' Ill<'thod 0[" 
Illnilitaillilll! lll(' (1'1'1',1('(':;' W,I:; to i>:I('kfllITO\\' (Ill' rid~(' :It 1t'1I;;( Olll'!' 
(,:I('h. :;l':I:;OIl alld [0 Ip:I\'(' till' dc,tld flllT()W ill lil(' ill[('I:\':1I 1)('[\\'('1'11 till' 
t{,I'I':I('(':;, Thi" :;\'"tl'lll or till:Il!1' il)('I'('n::;('<I till' 1>:1;;(' \\"i<ltll :llIcI thl' 
ht'il!h[ of (h(, (t'[:I':1('(' ricl~(' :lI)(i lo\\'!'r!'d (11(' :;lII'J':ICl' of UI(, 111('1'\":11, 
Vigllrp ~·b "hoI\'" a ('ro';';:;('.("liol1 of ('IT:ll'(':; I-.~-.:{ .:llIcI.',"" in 1\l;~I, 
:If[!'1' till' lalld hnd /'('('11 ('ldtiY:I[l'd I \'(,,11', :llld :ll..(tlill ill 1\l:3X :II (1)(, 
I'lId of [II!' !':'1ll'rillll'lIl. Thl' 100\"('l'illg' of thl' ::;U I'j',1 ('(' of t/l(' illt(,I'\':l1 
illtiica(':; th(, ]0"" of "oil tll:lt look pln('1' dUl'ill}!: [WO jlI'O('(':;s('s,

rl'lllll\":t1 of :;oil /':" 1'1111011' :llld 11l0n'IIl!'nt of "oil 1~J'(J111 th(, illtl'ITal Ollto 

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

I 
65IL------~------~--__~~----~~----~__----~~----~~----~ 80(> (, 21, 30 40 ~0 60 7() 

FHll'JU-: 2,1."-(·ro~;-; :-('('tiOIiS of (,(TIl('p" or ,'ariolls spa('ill!!:" "hO\I'in!!: "oil 1l10\'CIlICIl(; 
Oil ill IPI'\'a!s ltnd rid!!:('" rrUlit 103 L [01 93S • 

.IR:l1';27-1:1--3 
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the ridge during muintl'llUllc(', 'Vitlt tJ1(' closeI' :;pncings th(' lutter 
process moved the friable surfuce soil onto the ridge und left more of 
the shnllow subsoil exposed in the intl'tTul. Tl1us tlH' fertility und 
the ubsorpti\-e cupncity of U1(' soil in thl' intelTul wus reduced, ns is 
indicated by the crop yields of the l'('spectin' nrcns (tnble 33), Aver
age Tields of the tlu'ce crops of HII' rotation on the t('l'1'I1('('S we1'(' 3,5, 
2,8, und 1.5 tin1('S mo1'(' from the ridge thun from the' inil'l'Yul. 

Although subsl'quent ('x(wrirnce hns shown thut the terrnCl'S were 
not coneetly instulled und mnintuin('d for a spacing study, soil loss 
was greall'r from the longer slopes on both th(' plots nnd th(' tenu('es, 
The rrsults as a wholt' indi('nte thaL tl1(' v(,1'ti('nl spacing of' :3,5 f('ot 
is the most sutisfactory spa('ing stll(liccl for i11P soil:; nll(l slopes of the 
station, 

'l'EIlIlACI~ GHADE 

The experiment with tcrrn('(' grad!'s WH~ ('OlHlllC'lNl Oil tenncl's 3
to 5-0, with constant grndl's of 2, -1:, flnd G inehes peL' 100 feet, llnd 
on level open-end terruces G-C und O-E, Tit!' C tl'l.'l'ne('s weI'(' 1,500 
fel't long with ubout till' same spncing; on ZflIwis und Chicknshu. 
soil:;, 1,000 feet of which was virgin nnd the l't'5t of which hud been 
cultivated nnd was slightly sheet-(,J'od('d; llnd ,n'L'C planted to n. l'otn
tion of cotton, onts, u.nd COl'll 01' daL'so, Tel'l'flCe G~E wns 04S f('et 
long, OIl bn.(lly e1'o<1e(l ('ompnet rlu,y of tilt' Chiekashn., Zancis, and 
Stepht'nsyillc 5('l'i('s, find p1n.nted to u, rotntion of cotton nncl cowpeus, 

Th(' Ull'PC gmded tl'l'[':l(,(,S l1n(1 vi1'lufllly the snme runoff (fig, 25), 
but assuming tbfl.t gL'fld!' '''us tltr onl,\- yal'inblr between the tel'l'flC(,S, 
soil loss incl'eased filmost dil'P('tly with inc'L'eflsc in grn.d(', TIl(' lc~ycl 
terruces bad, low!'l'lossrs of both soil und watc'L' than the' grnch'd tl'l'
met'S, Although tht's(' l(ll'l'll('PS n1'(' not d i }'(.'ttly comparn hIe in length 
01' soil type', tel'l'tH'!' G~E, on eroded soil, had greater losses than G-(', 

!Terrace Grode Runoff 
1number (inches) 24 

3 C 6 

4 C 4 

5 C 2 

i 6C 0 

6 E 0 

0 4 8 12 
Soil loss (tons per acre) 

FIGUHI'; 25.-i"oil and water los~es from terraces with dilfcr0nL gnldcs, 
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mainly on yirgin soiL 

The (lata ill table 20 

show that the n.'sld Is 

from high, moticL'ntc, 

and low 'in tcnsi tv I'il ins 

nrc in about til£' Sflll1(' GRADED TERRACES 

onl('1'. An cxccllent 

conlrnst of J'ulloff from 

grndC'd i(,I'I':l('C'S nnd it 


IcYc1 ll'(Tt1Ct' 011 clay 

soil und('rlain with 

compn('t subsoil foJ

lowing' it 4.07-ineh l'nin 

is sbowll in figul'e 2G. 

HUllo11' nltn.ills higlH'L' 

y('loeiti('s on tIl(' 5tCt'P

(IL' grnti('s nncl l't1ITil's 

awn;y mOrl' soil. 


\\'1\ t.(' I' lllo\'('d VCI'Y 

f:lo\\"Jy from lIw 1(,\"0J 

U'ITHt'('S, and llll' el'otl

C'd and cOlllpact soils L.EVEL TERRACE 

Oil which t1ll"V \\'('I'C 

pl:1C'ed oH{'1l cO\IJd not. 

nbsoL'h til(' :JlllollnL of 

WilLC'L' 1'dnin('d fnst 

l'Hough to pL'cY('n L 

dfllnng(' io CI'OPS, 

~rmw timC's til(' n'::;t of 

tIl(' field WIIS in good 

workilw condilion' s('v

('ntl dl~vs I)(\ro['(' tIll' 

('It:tnl}(ll~ of tllp 1('\'('1 

L(' nil ('('S \\"(' 1.'(' d IT 

('nollgh 1'01' culliYl1 t inli. 
'J'11C' r:lUll or tIl(, li-inell 
gmd(' wns thut wnU'r 
;lllaill('d ('lIough v('
IO('it \' to S(,Olll' tll(, 
chtlllll('l and \\'/1::;11 DuL 
(TOpS. '1'111'('(' - ,V('D I' 

yi('Ids or cotton nnd 
(mts fl'om 1{'\"(,1 [('1' C-8264 

Frol'n." 20.· . ,H.uIlon' frOIll (Ill' ('mls of gnul('d alld len'li'flC'('S (\(' and tIl(' t.('1'
[('ITl1r('s 011 cla,n,()iIIIlHIPI'laill wit It ('om pact Htlbsoilnw(' of G-inch <rl'fH]1' following; a LOi-inch rnill. 

wcre about tll{' ~lnw, 

but th('v WPl'(, ](15S th:lll yi{'ld::; JrOIll the oth('1' t(,ITaC'(';; of tite sn111(, 

Held (ta'bks ;3~ 1I1HL :35). Tho ILig-Iwst :lY{'l'tlg<' yi('ld from nIl crops

wns from tll(' lPITfl('(' of :2-il1('1t gmdl'. 

Although 0pC'Il-elld 1('\,(·1 ('[Tact'S ('ons(,I'\'('<1 moL'(' soil than g'l'fl(lPd 
tCl'l'fI.ces, tIll'Y (,ftnnot. 1)(1 l'l'COIllIlH'llllPd for illlIWl'l1lcabIe soils OJ' (or 
clay soils because of I'e<iuelion in .vi('lds b.\' ('x('('ss moistul'(" No 
study wns made of ]evel oIWIl-C'lHI U'lTnCl'S on c1('pp IH'I'IlH'lLblc soil. 
'When crop yields Hnd soil and walrr JOBS('S nrc nil C'onsidered, 2 inclles 
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hnR proyed to bp tlll' most snlisfnetol',\' g'l'ndl' fol' l('ITI\('l'S 011 this land 
with compnct subsoil nne! low infilll'alion I'ull', 

CLOSEI}-E~I} Lgn~L TEHIUCI,S ()~ \IIIGI'O A;';I) ImOnEI} SOIL 

Exp(,l'inwnls wilh l('v('1 ('\os('d-(,I](I l(,I'I'IH'(';'; ill<'\tI(Il'd ('olllpul'isons 
of tlll'ir ]WI'i'Ol'll1111l('(' on budly (,I'oci('d nnd \'il'l~ill soil. This stlldy 
includNll'ighl 1(,I'I'n('('s o\' plo\ I·~ o\' fh,ld E, 1- nnd ~·F or field H, nne! 
fOIll' [l'I'I'n('('s o\' plo[ n, 

Thp \('I'I':l('I'S of plot 14 W('I'(' on ChieknsllH, ZIlIH'is, alld S(ppIH'ns
\'illl' soil Pl'or\l'd lo sueh Ull ('xtt'n\ lhnl tht' ('oll1pn('\ 13 hOl'i:wll wns 
('xposl'd 011 mos[ o\' thl' :1n'I\. 'I'll(' Inod slop(' ",us aboul .JAn lWI'('('nt; 
lhl' \'l'l'li(':11 splll'ings fl'olll 2 to :L") \'('('l; nnd till' ('I'OPS, n I'otnlioll or 
('olton nile! ('O\\'Pl':1S, 'I'1ll' l'()\\'(l('ns W('I'(, liSP!!. mlliol," ns g'I'l'PIl manul'l', 
but ('olton yiplds (In.bll' :~:~) Wl'l'l' 1'('('01'(\1'(\ for ('0ll11lHl'isllll wilh. yidds 
of olhl'1.' U'ITIl('('S, \\'lll('rimpOIIIlCI('d h,\' tlH'S(' h't'l'lI('('S 1)('o('ll'Hl{'d 
th(' compnet Ullwl':lth(,I'l'd cln," slIh";oil alld so\'l sIlIldslonl' n'I'," slowl,\' 
f11ld as :t ],l'slrll ol'l('n stood ill lh(' ('h:101\['1", rl'OIll ~ to :{ wl'(,ks dUl'illg 
.:\pril. .\lu,Y, OI',JUIH', 01' Inll~ l'lloug'h to d('\;l," ('ulli\'Hlioll nlld plnlll 
~I'{lwlh, Silllilnl' l'l'~ults ()('('ul'I'l'd Oil tl'ITlt('(',., I . Illld ~ F, c'oll1pll'll'I,\' 
Pll('il'clill~ til(' top o[ a knoll ill lipid B, \'irl!ill IHlld clnssilil'd liS ZI)l1('is 
fill(' :'t111d," IOHIll, hut nl"o wilh nil ilnpl'l'\'iou:, subsoil. Till'S!' tl'I'I'lH'PS 
W(,I'(, ill :\ I'otation of ('OltOIl, 0111:-;, Hlld ('01'11 01' dlll'so, Hlld IIlI'!.!:(' 
n['(':IS \\'{,I'!, 1'1'(''1 u(,1l11~' ('0 III plpt!'ly tI!'sII'OYl'd, ~1I('1I:1 ('011<1 i lioll • i:, 
silowll ill li!.!:lIl'(, 27, 

Clos('d-I';ul I('['I'H('('S, III>\\'('\'('J', W(,I'l' I1\OJ'(' ~Hlisrnl'lol',r Oil l!loPP I}(~I'
Illl'nhl(, soil. Till' 1'011[' t(,I'I'Il('l'S Ill' plot C, rnll~illl! rl'OIH 101 \(l lOG 
f!'l'l in \l'ng'lh line! wilh Y(,l'lic,:tI spn('illl!s or ~ to :Li I'('('t, \\'(,I'P on 
yil'g'in SIl'plll'11S\'ilh' :llltl ('llil'l-(;ISlln soil wit h H snlldy 10:1111 suhsoil 

C·S261 

FWt'j{g 27, -\\'nlp!, illlPOlll1(lpd h,l' clo~ .. d-(,Ild 1(,\'pllptT:tN'''; on 1t('a\',I' pompad 
('lnYl'oil. 
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similnr to that shown in profile 13 of figut'l· 0, This land originally 
co\'cl'l'd with stl'uhb,\' onk and bl'w;ll, WflS ('IP:ltwl an<l tt'ITHC'pd in 
1929 HndU):30, ai'l('r whi('h il \\,:IS plan led to tl t'Otaliull or ('olton and 
('OWJ)(':1S, DUl'ing tile' JH'I'jot/ of study, waler <lid Hot slnnd in till' 
ehnlln('ls long ('l1ough to show nlly npPI'('('inbl,\' hnl'lllful prrv\'ts on 
yiplds of {'ollon, (,Ios('d 1(,\,(,1 lpITH('('S also Ila\'(' Pl'o\'('d LO i>(' :;:lLis
fnctol'~' Oil Ot/H'I' l/(.pp f(,l'lil(' soils ill tin' IllOI'(' al'id s('<'lion:; or Lilt' 
Hed PI1Iins t'i, p, (i; Ii), 

'1'1-:1111\(;1, U;:\(;TII FOil \ \HI \lILE (;H\III';S ox \ IHGI:\ .D,Jj EHOIIEI) SOIL 

Studi('s of lill' pl'l'rot'nlnlJ('P of IOIl!J: L(,ITI1('('S with \':11'[:1\)11' !J:l'll<ll's or 
yil'gin :lnt! ('1'0<1('<1 ,;oil il1('11I<1('<I ('oll1jl:lI'j,;on,; of' llH'tlSUl'l'd soil nlld 
wall'l' los,;!'s frolll t('ITHI'PS 1 and ~ (. alld ~ Hllt!:{ B alld O!JS('ITH
liollS or 1'0111' [('IT:lCpS ill fi!,lll E 1101 ('quip])!,d for indi\'iduHI 1Il('H'4UI'p
nH'ut. 

TIll' (' II'IT:I('('S \\'('J'(' Oil soil ,,'I d!'! I ",tiS \'il'lunlh' ill a \'in.dll ('oJldi
lioll, \\'hel'('ns thl' B \I'ITH!'(';-; \\'t'rt' Oil ,;(,\'pl'l'ly l'l'!)dl'~llInd glllli!'d slopps, 
TPI'l'H('I'sl(' and :.lB had \"l1ril1l>l(' !!I':ldl'S o/' () to .~ ilH'iJ('S nlHl ~ ,(' 
Hlld ;3 B, ,'ul'iahll' )!I':ldps or () to Ii inl'i)('s, I...PlIgtils rallg('d fl'om 
:?,:~i)() to ~,~:-:,l f{'d, I{('sults fDI' (1)(. p!'l'iod :11](1 fol' tirP illtPl)sity !J:J'OUjl::;
of I'aills til'!, showll ill labl(' :W, 

Sill('(' th!' [(,I'I'HI't'S "'{'J'(' uIH'qunl ill 1(·Il!J:lh. dil'P(,t ('OIIlPHl'is()lls of 
IOJlg lPI'J':H'l'S or di 1]'l'I'l' 11 l· gnldt·s ('allllot 1)(' Ilwd!'. Th(II'(' \\'as n. diiJ'PI'
('1]('(, of liii fpl't ill til!' 1!'llgth or 1·(', of ()- to .J--inel\ gl'ud(', nnd 2~,(', 
or 0- to (i-In('h grade', 011 \'jl'gill soil, nlld II dil]'!'l't'Il('P of ;{:?O 1'('('[ b('hn.'l'1l 
:?-~B, of ()- \0 ·l-ill('h gnult,. 1I1ld.;~ B. or 0- to (i-illch grn<i(" on Pl'od!'d 
soil. Hpgnl'dlPss of tll(' dil]'(,I'l'IH'P i.l1 1{,llglh. ll)(, I\\'() (' l('I't':ll'!'S, Oll 

\'irgill soil nnd. with Y:l 1'i:1 hlp gl'ndps or () I~) ·1 ill('ll('S 11IId () to U illehl's, 
1'('sJ)('('[i\'('I,\', had only it slight, dir]'(,I'PII('(' ill soil lind wal(']' I()s~·;(·s (fig, 
:?H '. It is llot undl'l'slood why lh(·I'(' \\':IS 1I0t a gl'l'H.Lpl' dif],pJ'('II('P ill 
Ihl' soil lossps of Uti's!' l\\'o !!l'tldps silln' lilp ('ollsl:llIt-gT:!<il' tPJ'J'tlc!'s 
ho<l !!I'cnlpl' 10ss('s from llll' ~t('PJH'1' gr:ld('s (Iahl!' :?DI, ' nl'sults fJ'OI1l 
tll(' B 11'1'1':]('('S 011 !'I'o<il'd Inlld. ho\\'{'\'pl', mOI'(' 11l':!I'I,\' ('()Ilfol'lll 10 rl'sults 
rJ'Om llu' t(,I'J'll<~('S of conslant. gJ'lIdl', 

\rhpII the H"('rnp:{' Ipnglhs of thl' 1l'ITH(,(,S or similH], gl'l1dt's an' ('()Il

sid('I'('(1, (JIl' 0- 10 ·l-iJldl gJ'tl(Jp tPI'I'I1(,{,S :l,\'PJ'Hg!'d :?,44:~ 1'('('[ Hnd titl' 
0- 10 li-illch gra(h, l(,l'l'tl('(·s, :?,OHO 1'('('1. It' ('llllllJllI'isOIl of tl\'Pl'tlgl' 
1'('!-H1lls fl'om th(' 1\\'0 ()- to -i-inch gl'n<i!' 1('1'1'1]('(';> :lnd from lll(' LWll (j_ 

\0 H-in<'h !J:l'nti(' ('I'I'[I('('S 011 bOlh' \'irgill nnd PJ'odl'd soil is feasihll', 
tllPr!' \\":lS 110 signili('anl <Ii11'1'I'(,Il(,(, ill 1ll('l'llllOll's I'I'OJIl tit!' [\\'0 syslellls 
of gl'lH/{-S nlHl only (},!l~ lOllS :Ul :1<'1'(' mOI'i' soil loss fl'om the (J- to 
G-iri('h gl'Hdl', It);; possil>l[' that tll(' !J:l'pnll'I' 1!'1l!!(lls or tIll' (('ITII('PS 
\\'jtll (11(' sLp('l)!'1' gl'ncil's m:1)' :lc('ollnl 1'01' litis slllall dil]'('rPJl(,(' ill the 
soil loss or (ll<' [\\'o S\'sINIlS, 

i{('!!:mllpss of thp'I(·ngths nIl11l-!,"J'n<ips of tll(' L('IT:]('P,;, tlw gl'('nlesL 
difl'(,I'('Jl('('R ill soil and ",ulp!, loss('s \\'PI'P 1>Pt \\'1'<'11 \'.irgin nnd ('I'oded 
laud, Pnrt of this dif]'('J'('ll<'P Illn,)' 1)(, (Iu<' (,0 lhl' \'lll-iatioJ] in plnnL 
(,On'I' 011 till' Inlld, ;;ill(,(' {,I'OP yields (labl!' :14) Oil thl' vil'gin soil \\'('I'e 
highrl' (han thos(' Oil llH' ('rocipd land, 

':-;iu('(' tll('I'P \\'tlS so lilllP dif]'PI'('J)('P in (IH' loss!'s fl'olll nil tlH' tl'ITnC'(':; 
mcnslJt'pd, the I'(,Slllts of lll(' Htlld~' do not, indi(,lIl(' Ih(' Opli ll11JJlll('Jl!J:th 
01' the' limitation in Ipnglh rOl' I('I'I'I\('('S or til!' two SYS\(,IIlS of \':triable 
grndl'H llJ' 1'01' [('ITII('I'S (1I1 "il'gin nnc! l'1'll<il'd soil. 'They do indica[!', 
hO\\'('\'('I', thtll, 1 ('1'1'11<'(''; Hltly Ill' IOllgl'I' on lH'I'IlH':l h1<· soil Illn II on eroued 
soil 01' hen \')' ('0111 pn('( day, 
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. Terrace grade 5011 Runoff (percen 11 

'and number condition 30
o 

~----~----~----~r-----~----~'
0-10 4-inch grade 

2 8 Eroded 

I C Virgin 

O-to 6-inch grade 

3 8 Eroded 

2 C Virgin 

o 2 4 6 8 )0 

Soil loss (tons per acre) 

10'((11'11" 2R. - :-;oil /llIfl wa I	PI' lo~s('s fl'ol11 the ends of lermces wi.th variable gmdes, 

/.n dl'gill and eroded lane\. 


'rhe tCl'l'nccs of field E rnnged from 1,300 to 1,937 feet in icngth 
(fig, 2) and were on hadly croded soil. Thesc tel'l'nces wcre con
structed in such a Wfl,y that ('ach termce contniJwd n. leycl portion of 
from ahout onc-third to one-fifth its toLnllcngth and graded portions. 
efleil with grndeH rnnging fl'om 1 Lo 4 inches. Obscrnltions showed 
that thesc tenflec·s. cSj)('cinlly those' of Yfl.l'inblo gJ'flc1es not exc('eding 
3 inehes, pCl'fol'l1wd salisff(clol'ily. 

'I'EHH.\CE )1,\IN'I'gXANCI, 

A slndy of 1!'ITU('C llIflintt'lmn('C wns mflde JOI' the 9-yCfll' pcriod 
ID:~O-:38. Fin) shol'l J('n~l t('l'l'U(,CS of plot 11, on virgin Stcphcnsvill(' 
soil and in n. (Toppillg system of ('ai'll ancllmfil', wcrc laid out with 
rows IH'J'OSS llH' )'idg<'s nnd liP find down the slope. This method of 
culli,<nLion 1'C'slIIlN) in thc tCt'l't1C(,R being plowcd clown to snch an • 
('xtcnt lImL th('), Imcl Lo b(' rebuilt wilh tel'rflcing equipmcnt eycry 
otlior yenl·. 

The ll1('thod of mninta.ining illI the othcr Lcrrnces oJ tIle station WflS 
to IHlCkflll'l'OW thc ridg<, during s('('dbod prcpnnttion at lonst once 11
senson find to lenn' th'e (1('11(1 fUl'row in tlt(' interYfil flrerL hetwecn the 
terl'tlecs, All plnnting nIH) clIlliYlltion pill'nllelcd the tCl:l'flCCS. Undcr 
this system of Im'!11 WInge 110 mninlennnce WfiS llecessm')< except filling 
in at gully crosRings, and ICl'nl('('s lii il\('\t('s high, 26 to 32 Jed wide, 
and ns long o.s 2,8ii(j fed, PCl'fOl'lllf'd ,mlisrfletol'ily. 

A number of rendings wcre mude in th(' ftt11 of cach yenr Jrom 1931 
to 1938 to c1etC'rmil1o the ('xtcnL of soil mov(~rncnt on terraces of various 
SIOI)CS. Elevations takt'H n.t J-foot inll'I'ynls on six soil-movement 
lines on foul' of the \eITnC'('s m'e shown in figlll'e 24. The method of 
maintaining terrflces by lllo\\ring towHrd tlw ridge inel'cflsed the width 
of the base and crOWI1, heightened the ridge, moved the cluull1el 
uphill, and lowercd the lcv('! of Lh(' slll'fnce of the intcl'\Tal urea between 
thc tCl'rnc('s, 
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TEUHACED AND UNTEHHACED LAND 

Oomparisons of measured quantities of soil removed by erosion 
from terraced and untel'l'aced lanel indicate only in a geneml way the 
effectiveness of tClTacing, for uncleI' the present experimental tech
nique such measurements are not precisely comparable. Unterraced 
areas are measured as closed watersheds i that is, all eroded material 
is carrieel to the lower part of the area where it passes through a 
meas1ll'ing device. 011 the other hand, dminage areas formed by 
terrace ridges, and interterrace areas, are not entirely closed, and a 
considerable quantity of the soil eroded fl'om the upper parts of these 
intervals is deposited in the lower p:1l'Ls, or terrace channels, and does 
not pass on wi th the l'unoff through the measuring deyices at the ends 
of the terraces (fig. 29). Under some systems of terrnce maintenance 
some of the soil deposited in the channels is periodicaly moved onto 
the ridges, as shown by the soil-movement lines in figure 24, and from 
1;he lower sides of the ridges this may be eroded into the next channel 
tlown slope. Over a long pel'iod this cycle of erosion, deposition, and 
transposition through maintenance operations is repeated many 
times, and as a, result a continual clown-slope movement of soil takes 
placc, varying from an insignificant amount on gently sloping soils 
of favorable pOl'osity to a serious qUftntity on steep highly erodible 
soils of low infiltration rate and limited absorptive capacity. Ob
viously all of this loss through intertel'race crosion is not measured 
by the devices placed at the ends of the ten'ace channels. A more 
accurate compa.l'ison of terraced anclunterracrcllu,nd is therefore made 
from runoff and crop yields. 

Oomparisons of soil und Wl1teL' losses from tel'l'fl.ced and unterraced 
lund included three watersheds on badly eroded Ohickasha, Zuneis, and 

FIGURE 29.-Silt deposit in a terrace channel from interterruce erosion. 

C-8257 
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Stephensville soil-plot 13, 3,23 acres of untel'raced land on a land 
slope of 5.13 percent; plot 15-.'1, 3,13 aCl'ps on a land slope of 3.42 
percent, occupied by Jour l('yel tenact's; and mvinc A, 35 acres on n, • 
laneL slope of 4,94 p(,l'cpnt, all of which was in gradNl tt'ITfI(,('S except 
aboll t 1;~ aCL'es. Plots 1;=1 and 15-A were in ft I'Ota tion of ('otton and 
cowpeas and L'Uvlne A, ill rottltions of cotton, on ts, alld corn 01' dm'so; 
and cotton with vnriollslegllmes, Soil fllld watel'lossps (table 31) are 
accentuated for the untcl'l'fleed plot b(,(,fllIse it d('Y('loped gullies mpidly 
and wns loented Oll a stC'('pel' land slopC' thnn the un'as on whHI the 
tel'l'acps weJ'(' COllstl'llcted, 

Runoff fl'om unt{'ITa('ed plot 13 WHS 1.7 times thai of tllC' 1e\'el te'l'
l'flCPS of plot 15-A fwd ],2 thnt of thp gl'ndC'd teITflC'(,S ofmvjlH' A, 
RUllofl's from th('se al'ens for high, 111 Ol/(>I'll te, llnd low iLltcnsity rains 
nrC' ill flbout the same oL'd('I', 

Although soil l'(,lllovC'd from the lower sides of the l'idg('s and in {(,I'Vnl 
nl'eHS hy the pl'ocesses of tel'1'IH'p lllninlpnnllC(' and intertc'I'I'II(,(, Prosion 
was not nwnsul'ed, soil loss ill L'ulloff fl'om tpITn('('d wfLtpl'sbed l.')-A, ns 
measured at til(' ('nds of the terrnces, was 4.43 tons nn HC1'(' flS ('ompnl'ed 
with 83,72 tons fl'Om unt('J'I'flCl'd wnh'l'shed 13, This gl'ent snving in 
soil is ncC'ounted for by thp shortPl'lpngths or slopC' ns n L'PSUit of tPI'l'fiC
ing and the lower vplocity with \vhich wntC'L' movNl from tCl'rneecl 
land, On ulltC'ITncpd land l'X(,('SS water appal'ently Pl'ocl'C'ds n.t ('011

stantl,Y incL'('nsing velocity to the first dt'pl'('ssiolJ, wh(>1'(' it c/('\'(,lops 
IiHIe rills 01' gullies as it flows to an ou ikt. Cultiva tion of suC'h In nd 
augments ('rosiOIJ by depositing loost' soil in thp drninngpways; be'lIC'c 
erosion incl'pnsps as long ns C'ultiYfltion ('olltinu('s, Especilllly i" this 
tl'Ue' on the' slll1l1ow soils of tht' Rpd Plaills nl'C':1, 

Be'cfluse of thp difl'prl'l1c('s in thp soil typps Ilnd surfac(' ('onditioJls of 
the terraced nnd unklTnc('d HI'('nS, it is difI-i('ult {o make' dil'(,et com
parisons of C'I'Op yiplds, Tltp disC'ussion th('I'('fol'p is lHlsl'd 011 gelll'rni 
sUlllmnl'Y (,I'op-yield dntain table 32 find tlIp ddailpd l'l'slIlts ('ompilpd 
in tnbks 3:3, :34, nnd 35, 

Yil'lds of tht' t('ITact' I'idgc's, C'hnnnpls, alld inL('lyals \\'('1'(' ddt'l'milll'd 
from six standal'd row::; 011 til(> L'idgc, d\l'('t' in thc' ('hnlllH'l, fllld fl'om n 
numlwr of rows ill thp intC'ITnls \'nl'ying with thc' w.idth of till' illtC'l'v:11. 
011 all nl'l'ns tit" l'idgt' pl'oduced 11 iglH' I' yields (fig, 30) thnn thl' illlPI'Yn] 
with Ollt' l'xc'pption, This illdi('nic's thnt tht' ft'l'tih' surfn('i' soil hnd 
bcc'lI mOYl'd into thp ridgc's du!'ing tltl' PI'OC'PSS('S 01' C'onstl'uetion nlld 
mnintcnflnel' and that plant llutl'il'llts wp\,(' thi' limiting fnc'tol' fol' 
crop pl'odueiion during S('ilsons of IWPI'ngl' l'nillfnll. In dl'," )'l'U\'S, 
however, mo:s{Ul'l' WilS tltp limiting fa('tol', ns is illdi('u{pd hy tlw fnet 
that the tel'l'llf'P I'idg'p wa::; thl' fil'::;t pHd of tllp field to show rC'inl'(lpd 
plant gl'owtlt,F'igul'e ~il sllo\\'s tltl' stulltl'd ('olldition of clal'so 011 
tl'I'I':lP(' ridg'ps (lul'illg' n <lIT 8l'I1S0l1, 

'l'l'I'I'IIC'l'R 011 8oml~ of U;l' d('('p Jl'l'tilp soils illl'I'C'llsl'd tht' yidds of 
Sllmml'l' ('I'OPS slight I.'" bllt d(,('I'('ns('d ",ic'Id::; of spl'illg CI'OP::;, Thp 
faillH'(' of onts to I'l'spond to tpl'l'lIeing wn::; pl'Obnbl,Y dUl' {o thl' fnet 
that thc' ppl'iod of highe'sl I'ninfnll in thi::; :11'(>:\ ('Olll('S dUl'ing til(' gl'owing' 
season of oais, und moistul'P is not oIt('n n limitillg facto!' in the' ]>1'0
c111dioll of ihis (,I'Op, 

CottOll yirlds \\'('1'(,1(,::;::; fl'o.1l1 thp j('I'I'H('pd wntl'l'slwds onl'l'oded lllnd, 
blLt both 01' the> lpI'I'I1(,pd watpl'slwds USl'd ill this ('omj)Hl'ison ('ollillin('(1 
!en'l tl'I'I':1.('PB, whieh WPI'(' 1I0t ::;ltlisfactol',Y 011 tltt' hl'll\'.\- C'ompnct 
subsoil on whieh thp), W('I'(' plf)cl'd, ('01'1\ yil'lds on all thp grndpd 

• 


tN'L'ilC'('S W(,I'(' higll('1' thnll 011 ndjfl('pnt Ulllpl'I'n('l'd land PXl'l'pt on tl'l' • 
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• 
a; a; a; a; 

Q) c "0 Q) c "0 Q) "0 "0c Q) c
C C >0> ~ 0> ~ c C0> 0> ~ 0 Q) 0 0 0~ .<:: ~ .<:: .l!! "0 .<:: 

~ ~ .s= 2
Number of 0: (.) E 0: (.) ..s i:i: (.) E 0: (.) ..s 
terraces 13 12 10 6(Eroded soil)Number Colton Corn Oats 
of crops 32 12 16 Callan 18 

FJGun" 3G.-Crop-yield di~rrihll t ion Oil ridg(· chan Ill'I alld ill (ert-enuce arras. 

OKL.A-5289 

FIG VH" a1.---Darso in It f·elTitCrd field <lu ri I1g the elry 1>0a;;011 of 1!J3G. Th0 ::;[Ull ted 
cOllditioll of (he plants on (he Lermc(' ridge iii e\'idL'llt. 
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race 3-C-the terrace of (i-inch grade. Tilt' only one of tbe graded 
terraces that increased cotton yields was the terrace with the grade of 
2 inches. The n.verage cotton yield of level closed-end terraces 011 

virgin land with deep fertilc soil wns slightly higher than that of adja
cent un terraced land. 

In the Pnnhalldlc of Oklahomn, on decp fertilQ soil the aV'C'rage annual 
grain yield of wll('nt flnd milo for n. lO-yeflr period WflS increased 3 
bushels fln n.cre ~y conserving WflU'r with 1pyc'l closed-end terrnce:; 
(0, J). 7). Similar results were obtained at Spur, Tex. where closed 
leH'1 terraces incl'('flsed the annual yield oJ lint COttOIl 011 fln averngc 
of (is pounds an fl('.L'e in n. 12-yeflr period (9). Rpsults of tllP study at 
this stn.tion inclica,tp, howev('1', that bcfol'(, teLTaees will incl'eils(' the 
yields of crops the soil must contnill enough ftYililable plant lIutl'i('nts 
for normal crop production and haye nil open P0l'OUS structure 
that will absorh Witler reac1il)T. . 

OUT1~ET CHANNELS A)\O \VA'I'EHWAYS 

:Methods of controlling erosion at the ends of tel'l'fll'PS, in terl'nce 
outlet channels, nnd in wnterways flrc importflnt problems in nny • 
efi'ectiy(;' ten'ace system, Seycra1 methods of control in outlet 
channels nnd ill waterways were investigated, but since the tCl'l'nCeS 
of the station were equipped with flumes nnd silt hoxes for llleHslll'ing 
soil and water losses, litOe attention wns paid to out lets . 

.nITULlTUIC L1N1NGS .],'OH OUTLET CUANNELS 

The lower 200 feet of the outlet channel of the t(,LTnces of field A 
(fig. 2) wns selected for the hitulithic-lining experiment. This outlet 
dl'nined 9,83 flCl'(,S of land, and the runofr nccessitated a cross-sectional 
area. of about S squarc feet; the ll1fLximum section was 2 feet wide on 
the bottom and 2 feet deep, with banks on about a, 1: 1 slope. 

Aftel' the bnnks of th(' ditch ·W('f'e properly graded, a mixture of ].1 
gilllollS of tilrvin, KP to 1 cubic ynrd of roek C'L'ushed to pnss n. %-inch 
screen was applipd to the bottom and banks in 0.5-, 1-, 1.5-, nnd 2
inch thiclnH'sses1 ]'('spectiwly, in 50-foot lengths. This pal,titulnr 
type of ial'V.ia ,,-ns uspc\ because it eould bc mixed cold. The cost of 
complC'ting caell s('dion is shO\n1 ill table S. 

---.---._. --.----- ._------_.._--'---~ 

I Labor and lllat~rlal rosts lI'~re cnlculated II itlt Inhor valued nt $2 per 8·110Ilr dur. rock at-$3 pcr ton, nnd 
tan'fa at 20 cents pcr gollon plus 10 cenLS pcr gallon frright chnrgc~. 

• 


http:ial'V.ia
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Aflcr compnclinf! nlld ('ul'ing, tllP mixtlll'P forlll!'d nil appal'('lItly 
slnble and clastic paying, bllt the lirsl l'ulloll' of lligh illlellsily COI11

plet('ly dl'stl'oy('d the O,il-ineh InY(>l' and Imdly pol holed ill(' l-im'h 
seclion, rnl(' otht'1' lwo s(,(,tions withstood til(' PI'('SSIIl'(' of llIt' flowing 
waleI' v(,IT well but w('n' 1:)[('1' damnl-!:l'd hy II('using, followillg i'rp(,lIillg 
IlllU tllUwin~!', 

CHECK IHM:; I;\' HOAf)SJI)E lHTCHES 

• 

Rllnoff from ahout 21 H(TPS of ll'I'I':)('I'II11\n(\ ill lipId (' !lowed into 
n ditch HIlIl s<'rv('d ;1S:t J'otHlsidl' d I'll inngl'wny, C'OJl('I'!'tp bn/ll(·~ \\'('1'(' 
fir;:;l instnllcd in this dit('II, but t1J(T we~'(' soon ulld('rIl1ill('u by NosioJl 
nnd wpre n:~pla('l'd i>:-' n s)'81(,111 of 12 nutsonl',Y ('ht'ek dnms so planlled 
that tilt' ('('('st of llIl' 1I0teh of OIJ(, dam was len,l witlt the' lip of thp 
llPXt dnm ll])f;t 1'(';1 nl ('x('cpt whert' the' ('hnulI('1 pilss('d through solid 
I'o('k, Ene'll dnm Iwd :l rl't'Lullpdnl' no1dl (i j'(,pl w.i(\(O alld :2 ['('('C dt'cp 
wilh a. V('rticnl drop of 2.;'> f('t'l 1'1'0111 llli' ('('est of the lIotch to th(' lip 
of till' Hprofl tlnd a stillinl-!: bnsio "loB f('('t lon~ ilod (j inellps dl'('p. 
Thl'St· structures w('rt' lIll\![(' of vllrious lI1H,lel'ials indudin~ eOIlCl't't(" 
hollc)\\' cement hlocks, Jo('nJ snndstoll(" (,(,IllClli mortar, alld uSl'd 
hrick. \"11('1'(' till' dnms \\'('re' lOIJJltl('d on firm ('lIl'tll, ('ill-oIl' \\"alls S 
inell('s widc' nllt! 1 foot dl'('P W('r(' placed bl'll('alh ttl(' Ltend wulls, 'I'hc 
lips of thp stillJllg pools aJld npl'OIlS \\'(11'(' built belo\\- the oved'ulls to 
PI'('\"('lIl ('I'osion ulldel' lhl' iop of the' dam, Construction costs \\'('1'0 

gelll'ndl~' high (tn bll' 9), but lhl' cost depended grcatly on nvailahility 
of mail'J'inls nlld labol', B('sl results wel'l' obtaiJled from the dams 
solidly buill, with cut-ofl' walls slIllk dN'P l'llough into lh(' sides find 
bottom of thl' di1('h 10 P"PH'lIt se('page nnd with hl'i[d-wnll extl'nsion 
high enough to n('('ommod:ltt' mHximum J!o\\'s nlld long f'lIough to 
pl'cn~J1t wnt(·l' flowing: nrOUllcl the ('11([ of the dam. 

'L\lJI,I'; O.,-Colll/}([l'al£l'l' lillie ((/HI co,~1 oj' lillildill(1 !l '~!lsl('1tI n/ ('1I('t'/.' dal/ls J ill field C 

r.nhor~ 
I ~lnt('rinl i 'rotall>[nll'rinl 

Cost .. -~ --i-"---"-; cu::;t 
'I'illll' Cost i,

,---r-------<------
l J)ol1"r,' 1.\Iun,/wlirs Dol/ar,s; Dol/ars

Conrr('{c . i 13.~,) I 7l '. J7, 75 I 31.10Brick... ..... , i lG.22 ,sh t 22.00 a~. 22 
Cement blocks,., , IS, 00 '11! 10,25 28.25 
Rtollc nU\.<.irmry ,.~ 15, SO i 1lI0' ~5, 00 40, SO 

~_____~___~~ _~~_____ ..... ~_ .. ,_-.:..___.J_~__ 

J Elich dam was G f~L'l wido nnd 2 fr('( <1('(')1, witlt II v('ni('ni drop of 2,5 fec, frolll the rrest of till' !lotch to 
the Jip of the apron nnd \I Hit n slillinl( basin 'I.ii fl'ri IO!l1( llnd (\ inclt('~ (I('('P, 

2 Lnbor Hnd IJIn(~rinl ('osts \\,(,1"(' euleu\Uled \\ it h labor rnluet! nt $2 Ill'r H·hour <lnr. rock nt $3 Ill'r lon, and 
used brick at $10 )I('r thousand. 

)'Jasonry dams simiin.r Lo tllose in field C w('t'e constrLlcted in the 
outlet dilch of field B drn.inilll-!: about 17 n(,l'ps or tl'lT:lccd land. All 
of tll('se stl'llctUl'CS W11('ll prop('rly eOllslruet('(1, regardless of the 
J11nsonry material used, were satisfactory nlld J'equired little or no 
Jl1nint('llnLlCe, 

Although dnllls of tIlis type nre ('xpC'llsin', tlH'Y may be justificd in 
deep na,l'J'ow ditches alollg I'oatisidl's or in gullies where v('getntion 
cannot bl' sll('cessfully gt'own, in lHtlTOW drn.inn.geways through vnlu
abll' l'a1'mi:ng land, or where n,n oYl'ri'n.lI oeClll'S at tIl(' ]01\"('1' end of n, 
shallow cll'ainagewfty. 

http:oYl'ri'n.lI
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YEGETAT10;\ IN WinE SIJALLOW "WATEH\Y,\Y:; 

Thl' V[litH' of Yl'gt'tntiol1 [l,nd cl)('aply t'onsiru('t(·(1 bunks in mnin
taining wu.Ll'rwn.ys in terraced Jie·lds was studi('d ill lwo ditelH's, one 
drnining 3.13 H('I'('5 of lerrn('('s 011 wnt!'rslwd 15-A und. till' otlWI' drain
ing 35 nel'('s in fi(·ld B. C'rC'sot{'d pl:tllk Imfllt's we1'(, illsLnll('d in the 
dit('h of plot 1 ii "A, ('n<'lL of whieh was (j f('pi long. with wing witHs [I, 
foot lligll('r tlllnt tlip (')'('sl and fnsl'('II('d to tht' main bonnl at :1.11 anglt' 
of f\,bout 45°. Thl' ollly prot(,(·tioll dl'\'ispd a.gai11s1 1IIld('I'('lltting of 
thl' plullk Wl1.S to 81't til(' bottom of (,:1('h Imfll(' sliglltly 1)(·low the' (,1'('St 
of the' stl'u('tUI'(' dOW1Istl'(·1\.m ami to pln('(' loos('-rock 1l,pr011S Iwlow 
(,[I,('li l!Hrnt'. TIl(' ('osL of mn[('ria,1 for the's!' St.rlHilll·('S \\'ns $ I .iiO IH'r 
IO IhH'nr fl'd of ~- by 12-ilH'h prl'ssul'('-('I'('()sot('d bridge luml)('I' nnd 
about :2 JlH1ll-hours of 111.IJor for installation. 

Till' sa.J1H' (.\'1)(' of struet.url' W:lS instnlll'd ill till' \\'nU'lwtl..\' draining 
fi(·ld B illto l'1will(' A, II dit('h 2 fl'pt d('('pwith a f1ntlJottolll]4 fed widC'. 
Eneli bulll(' was ('ol1stru<'il'd frolll Olll' ('I'('()sot.('d plallk Hj feet IOllg, 
ineiudillg th(' I(·ngth or tll(· willg wnlls I'II.S[('II('d:lt ('nch l'lId nt all llHgl(' 
of 4rjo. TIl(' ('os[, of th('s(' Iwill('s ill('ludl'd about 10 ('('11ts 1)('1' lill(':ll' 
Joot 1'01' the bon)'(l, :~ mnll-ilolll'S 1'01' illstallntic)]l, nlld a, minor ('XI)(,11S(, • 
for a fpw shod posts. Hoots of lkl'Jlludn gritSS s('[ .ill till' dilelws 
inlllH'diatl'ly nfl('r illstnlln,lioll of thl' bn(II('s dl'W'lopl'd a d(,l1S(, growth 
tlie fil's( S('nSOIl, "which pr('Y('nt('d 1111 Pl'Osion I)('(\\'('('n thl' bnflks (fig. 
:3:?). Aft(,1' about ;i Y('ilrs it wns 1l('('('SSHIT to l'l'J11O\'l' SOI1l(, silt 1'1'0111 
tll(' \\'11t('1'\\'1IYS, but ihis WilS till' ollh' I1Ifl,iillC'lIIu}('C' Ill'(·(·SSilIT. 

Tlil'('(' ('()11('f'L'l(' Iwllks W(,I'(' illslnil('cI llt the' 11oL'lh (,lid oi' dill'h B, 
hut wood sll'u('tul'('S gH\'(' as good, 01' iJl'U('I', l'!'Sldts. Y('gl'lntioll 
n.l1llost ('ol1lpIPlply (·O\.'('I·(·d lh(' 'soil HI'OIIlHI tllp wood IJlIffI('s. ,\'II<'I'('11S 
Yeg<'latioll did not 1)('('01)1<' l'stn,j,lislwd ill till' pits, or hol('s, /'ol'llH'd b.\-

OKLA ~29t 

FfG('JtI~ :32." ']'PITUl'P-Oll!l('! <lil ('Ii 11ft('/' 1l(,l'lIlIIdn J!;I':l":,' had 1)('('!JIII!' l'!'tahli,lwd 
IH'I \\"('1'11 er!'u"ol I'd plank hnlll('~. 

• 
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ilH' inc'J'('nsC'd Y('ioeiLy or "wntl'I' as it pnss(ld O\T('I' tIll' Spl'('nt/l'I'S, BnfllPs 
in olhl'[' wntl'l'ways, Jllndl' of allY matt'l'inls found 011 the' fn I'm , su('h 
as p01('s, old win:, and low;p I'(l("];;:, WC'I'(, uSNI sIJe('('ssfull~T to pl'('vl'nt 
erosion unLil n Pl'Oil'C'liyp ('(l\TC'1' of gmss ('ould 1)(' ('stablishl'd, Bl'Ofld 
shallow dilcill's Pl'op('I'ly Pl'ot('('!<'d by ('['posot('d wood banks 01' Othl'l' 
ch('ap mn.t('l'iul until Y('gdalion is ('slablish('ri nfl'ol'd(,d n. satisfn('lol'Y 
nnd ('('onomi(,:11 nWl1ns of hn:lldlillg l'\lllofl' fl'om tt'I'l':I('pd fidds ill this 
Melt, It. is l'('('ogniz('el, 110\\,('\'('1', 'thnt this t,\'Jll' of sl.I'udul'p 1'('(I'lil'(,s 
considc'rn bl!' at kll t iOll to PI'('\'('1l t ela Illng-l' fl'om IIl'H ",\T I'tl illS ()('('lll'l'ing 
dUl'ing thl' 1)(,l'iod \\,hil(, thl' \'l'g-('tatiq' ('0\'('1' is heing (kn'lop('d. 

R\TE OF EllOSIO'i 

On till' Imsis of net 11:1 1 soil loss('s fl'om t hI' ('on t 1'01 plo!.s, (,I'I'H(,('S, 
n,nd wntl'l'sh('ds, c:I,I(,lIla(iolls W('I'(, 111:I,d(' io ddc'I'mill(' tIl(' l('llgtit of 
tinH' dlll'ing which I inch of soil is l'('Jlloy(·d in lhe HI'eI Plnins 'ulld!'l' 
Yill'ioll" ('ol\ditiollS of ('0\'('1', ('ldluml tl'('aLIlll'llt, ,lnd (Topping- S,vstPlll, 

• 
Est im,llps 1'01' t h(' \,11 I'io"s ('ont! i t iOIlS, as shown ill t nhl(' 10, ind i('ntp 

that plot. 1;~ of (i('ld g, badl)' PI'od('d n,nd g-ulli('(l, Illtt('I't'fl('C'd l:md 
(,lIltiv1I.t(,(1 ,\('J'oss til(' gulli('s to a, I'otation of ('ottOlt 1Ind (,OWP(',I,S, ltnd 
till' ltig-Ill'st, l'1)(, of (,l'osiol1, Appl'oxilllntd,\- I ilJ(,lt of soil was 1'('n1On'([ 
from this land ('aelt :2 \'(,HI'S. BadlY !,1'()(lpd land und('1' ('OlltinuOllS 
COUOll Oil [ltp ('on[l'Ol pints lost I ill(:lt of soil in (j ,nl1l's. Yil'gin land 
ill Lh(, S:1111(' ('!'OJ) lost 1 inch in II )'pIII ':'; , WII('['(',lS a rot.ation inelllding
cottOll willlos(' th(, sn1lw qlW11tity ill 47 )'(':tI'S. \\~()ods and gl'l1sslnn<ls 
hn\"(' shown \Tir!lInll)- 110 soil loss, 

TABLE In, HMill/a/('(/ pcriad of tillli d/(I'ing (('hich I inch of t{)jJ~(}il /l/ay b(' iI),,1 
1/1/(1r r l'([l'iolis land rOlldilioll,~, Oil /II( b(lgi,~ of ar//wl lo,~sl's /1'II1JI /he {'XI)(Ti'II/CII/al 
aJ'{{j,~ 

E:-:timlll('d 
lll'riod or 
liIllP in 

whit'h ~h('n 
qllHlll jl i('s. ot 
;.;oil rIlfIY lip

lo:-.t .~, 

("mum! 1'101 .. , 
a (~lJntillillHl:: ('olton 11 
:':-"Ii ,\n'rngl~ rolHI {ullur ('otlOU t w}It'al, .... \\ ('ddH\ 1'1' I. 

I Bl'rlillldn, I!ra!":o:. ('!ipi'l'd ".7:.t1, Bar!' hurd fall"w , 
!l C'"IlUUtloU,;; ('01 lou OIt ...uh'ioil I; 
III Yirein wOOfb. llndistllrhpd 17, .it"! 

'r{"T:1l'{''';: 1 
f. ( •• ~·jn(·h J!rati(' notatiull flf (·/lUoll. nul...:, ('Oru. Of dar'o 
ti C,ll'H'! rill 

,\'atl'Jsll"d,: 
I'lot J:i. l Hll'rnwl'd Hi·!at hili or I'OJ IoU aud ('11\\ llt·:t... ~ 
Plot 1# ~ :!1 in' "owl-; 11ud ~ra"::-. \l,lti 
l'a~ftJn' ~ at jyt' ~'fa"'", " "J,! 

< Contrul plllh~ plot L aliI) p!l~Jun' nrc'a Wl'n' ,".;tal,]j ... ht'jlnu vjr!!in land. tl'rral't'!'I :"".~ ~it1d Ii t ~ oil' il'ciu and 
~lighlly l'rolkd JalvI; und 1111,1 1:5 till hadly ('I"01}l'lt lnwl. It'rra('p .. !l!'i' t,.-:.I;II) iI'!'r 111";': \\ ill! 1.000 [l'P! of nndn 
;'IoiL 

,.; ('omputt'j! from \\I'hdlh of ,1('1 tllIl Jo:-;"'t·'~ (null Ihl' 'flilfql'nl an'a..:. alld fht· WI·il.dl1. .1;."", 1nl1'" oC all Ul'n'~inch 
or soH uf flu' !"tnl iOIl :L~ f!<·ti'rmiIWd h~' \1 id.lh,ton. ~hllf'r. and B~i.·r:l I lU, [I. :!i '. 

'" Ptutl'\ :~! ·f • .i, II, awl!1 ('tlltiY~ltf'cllll' aud dORI! tlll' , .... IIIJH·. 
~ {"1111 h"ntl'd 01\ ('olltnllr, 
$ Cull iHlh'c] a(·rn... ~ ~lJl1it'~. 

AllholI!,dI {('ITill'!'S, (TOP l'otntiolls, and PI'Opl'l'soil tl'l'atlll('llts J'('dlll'(' 
soil loss, it is d i [li(,111 t {'\'('ll "lleI('l' tIll' I)('st, ('Ofllhi flul iOll of (,OllSI'I'\'n tion 
pml'li('('s to a\'oid soil loss!'s 011 ('IJ!(inltc'd IUlld ilt tllis Hl'l'n, Ac('orcl
ing Lo Lil{\ l'l'('ol'd:" tlH' most satis/',L('toI'Y ('I'l':I(,(' on tht' he1L\'Y soils of 
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the fitrJll is 5-0, 1,500 feet long, with it uniform gmde of 2 inches. 
On this arefl, cotton, oats, itnd COl'll or dm'so were grown in rotation 
on the contour, with the Oitts followed by cowpeitS itnd the cotton by 
a. winter covel' of wheitt. Uncler thrsr conditions, soil Joss lliLs been itt 
the mte of 1 inch in 55 yeitrs. 

]{EVEGI,TATION ANI) HECLA)JATION OF EHODED lAND 

Following tIl(' findings of the erosion SUl'\'('.,-S 111f1tle in 1029, w]lich 
rcYcalC'cl the rapidity 'with which land is 1)('ing almncloJled in the Hrd 
Plains hcefluse of l'l·osion. reYegatioll nnd lnnd-l'reiamation experi
ments W('I'C' 1111clerlnkpll hy tbo O]dabomn, AgriculLllrn1 ExperimrnL 
Station (2.'3, 1)]l. 9-1.9), in an nttempl to (indlle,," stable usrs for lnnd 
submargillal rot' culli\-nlion. Tllesr ('XIWrimellf.s \\'e1'r dpsignccl to 
show the i1l1f}oJ'lnn('(' 01' l'11('C'king erosion in its eilrly stage,;, l'l'\'rgetn.
lion, nncl gully control, l'P111oYing wood,\' \'pgetnliol1 foJ' gross cultul'e, 
flnd t.he ynlue of such lund Jot' paSlll1'('. 

DJl'OIt'J'A~CE OF CUECKI~G EHOS[o~ 

Soil and \\'atC'r losses from tel'rnces and coutrol plots \\'Pl'e meflsllred 
to ddel'mine the cliirerence in the rnlc of erosion fJ'om yil'gin nnd 
eroded lnlHl. Althongh menSUl'cments from l('l'ra('cs ]- find 2-C 011 
virgin ChickaslJa and Zn.llt'is finc sandy loam, and 2- and 3-B, on t1le 
eroded phase of thc snmc soil typcs, arc not precisely comparable 
bccausc of the c1ifl'eJ'('nces in the lengths of the terraccs, the)T indicate 
in gencral thC' difl'erencC' in erosion from the two soils (titble 30). 
Average l'C'sults from the terl'ncrs 011 yirgin soil nlld on eroded soil 
show that pl'odecllancllost 1.151 times mOl'e walC'l' and] .60 times more 
soil thnn yirgin lund. Similar 10S8('S resulted 1'1'om lligh-, mod('rate-, 
ancllow-inl<'l1silv rains. 

I~UL'lhrr ('yideilee of gl'C'ai('r ('rosiol1 frol11 ('rodcc1 land is JH'oyided 
hv l'('sults 1'l'col'(lN1 in tablps 19 and :3G fl'OI11 the ('onlrol plots. Per
centngc of l'ullofr from nrtifiein.1l)- eroded Stephells\-ille soil planted to 
cOlltinuous cotton with rows up lind down slOI)(' was 2.19 tinws mo1'C 
nnd soil loss l.fi7 times mOl'e (lInn the loss('s from ndjacent surfacc 
soil plnnt('d 111 tItt' salllP "'ny (fig. 33). Sinee ille erop yield of the 
surJuc(' soil \\"ns ('ollsidl'rahly higlll'l' illllll tbnt of th(' dcsurfaccd, thcse 
difl'L'l'l'J)C'Ni in soIl tllld Wtl tl'l' ]08ses 111 igh tiJc a ttri bll t('(l to the d ifI'('I'cl1ce 
in plallt co\~e!' ('x('('pl; that ",bill' 01(' 'c!esurfncec! plot lost yil'tunlly tbe 
same amounl of watp!, liS thc' yi1'gin hal'(' Ilfll'(l fallo\\- plot, its soil loss 
wus 1.2(i times lllOl'l'. Edclrntl)' soil condition was lite factor gO\'('l'lI
ning lbc grNllt'1' ('rosion from the clesud'ncl'd soi1. 

The vil'gin sandy loam surface of 1I1('sr soils pl'Ovidrs a ftwornble 
condition for the downwHrd 1ll0VC'IllPllt nnd absorption of \\'atel', nnd 
when tItis lu)-er is relll(n-ed b)T crosioll thc stornge en paei Ly is red tired. 
The compnct clay suhsoil lltls wry little fertilily nnl! as soon ns it 
becomes w('t it l(,llds to disJJl'l's(' lind drfloccuitLle Hnd thereby reduce 
mte of inJiltrn.tioll. Ex('ess wfltel' aC'C'llll1ulnles, nnd orten forms deep, 
nanow gulli('s, ns sllOwn infigul'(' ~H. As the banks of the gullies 
slougll, lHJ'gl' llndisp(']'sed Jrngnwnts of shnle and Imwealhered pnrent 
material mo\'e cloWJl slope (fig. :35), nnd when such cond itions nrc 
allowed to continue for a long time tIte parcnt mn,tcrinl becomes 

.• 

• 
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Soil surface Crop Runoff (percent) 
20 30

condition 

~Runoff 
Virgin Cotton 

• Soil loss 

Desurfaced 
Cotton 


(10 inches) 


None 
Virgin 

(bare fallow) 

0 30 

• FlGUJu: 33.--1:)oil am! \\"atpl" lo~scfl from virgin ami de~lIrfnced land. in continuous 
cattail and from bare hard fallow Oil \'irgin surfttcc :;oil. 

exposed 3S shmnt in figure 30. '1'1)C results of Cbe study clefirly" sLow 
the importuDce of checklllg crosion hcrore the lund bC'comcs seriously 
erockd, for us the soils of the firt'n ('rodc fmtller erosion is acce1eruted. 

OKLA-R-l 

FroUHI, 3,!.-Narrow, deep gullies forming on sheet-eroded land. 
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• 

C·S25S 

FlGl'HI, 35.---Fmi!;IIll'lIti' of shale. 1'oft "nlldsjoIH', unci 1I11\1'('ulhl'red parentllla(prial 
colll'rtl'd ill !L silt box. (End of ,;ilt box remol'eel to facilitate el('anilll-(.) 

OI~LA "234 

Ji'C(WItE 30.···-]\u·Put matpri:t1 ("Jl'hPcI afH'l' (hp "oil nlld ";IIIN)il lwei 1)('('11 1'i'1I10\·('d 
ily ('rm,jol1. 
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)o'[(iIHI. :ri. .\ typi<'llll!lIl1.1' oil Ill<' I':u"t [1mB, 
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•

75,752 

FIGUHg 3B.-Silt (,ul\~ht ll\)O\'C' loosc-rock darns of thi:; type often provides fU\'or
able conditions fOI' plallt< c!('\'('!opllIent, bllt slIch damt> do not provide protection 
for thc areas imJllediatel,\' below the strlleturC's. 

C-S526 

FlGl'rm 3!).~<·Brll,;h alld otlH'r ve~('tativ(' I'('gidll('g ill lise for ~lIl1y COlllro!IIf\C'I' the 
slope of LlJ(' ballks hac! IW(,II r('dnc('d by plowillg. 

• 
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llEVEGETATIOX A:s'D GULI.Y CONTROL 

In 1932, a. farm adjacent to the slntion was acquircd for rcclamation 
and gully-control experiments. This area, designated as the East 

• 


fal'm, contained ubout 110 acl'{'S of land, 75 acres of which "were bndly 
gullied. After 37 years o/' C'OlltiIlUOUS culti,"aiion this area. lwd been 
rcmoved from crop production and abal1dollC'd to a sparse growth of 
illlllllal and perrnllial grill'S!.'';. '1'11(' gully pictmed ill figur(' 37 shows 
thl' srn'l'it~~()f cl'osion 011 this farm. The soils wcrc of tIlC Ohicknslw, 
ZillWis, and Sleplll'lls\"illl' sl'I'il's, alHJ nn ('rosion sUJ'\'c~~ sho\\'ecl that 
all [[Hrngl' of abou[ 12 ille]lPS of Slll'rnl'l' soil had been l'el11oYed, 

An u f.[('lllpt \\'ns made [0 din'l'! rUlloff fronl tIle original challllels 
iJ,l" buildillg slllall contOUl' l'idgl'slwl "'('en and aboY(' the COurscs of 
tile gullips, TIH'sl' slllull tPITH('PS wpl'e built in 0110 Ol' t\\'o roullds 
willi n l!onw-drawillollg-willg plow ulld wlH'reyel' possihle \\'el'(' dl'ilined 
on to grasslund, This ecollomical mdhod of construe[ ion WflS used so 
tlmt tlip ('(lst Illi~h[ Hot ex('eNl lhe yalue of the lull(L 

The gully-('olltrol 1I'0rk \\'a,:; ('ollducled pl'incipnlly \I'itl! temporary 
dftllls Illude of yitl'iol):, mU[(,l'inls fOllJld on thc farm, Loose-rock dallls 
of til(' t~'J)(' shown in Jigurl' 31) WPl'e' morc lIsdul if d('signC'd to catch 
soil on ",hidl llntin' grass could l)('('ome !.'stablisliNI. Brush-and-pole 
clnms of YUriOllS dl'signs were lriC'd at sC\'C'l'al plflC'cs (fig, 39), but 
bU1Towing animals and l'odpnls found n hnrbo1' in them and thc'.\' W('t'C 

crl:l'ctiw onl,\' about 2 yellrs, unlC'ss vcgetation was established in the 
gulli('s shortl~' nfl!')' tlH'~' W('l'(, built. This W:lS done by placing soil, 
remoH'<1 from til(' gully in tIll' building P1'O(,C'ss, abo\'<:' the dam nnd 
setting in sod or ntltiy(' ~L'nsses (Sorghastrum nulCLlls, Paspalu1n flori
danulIl, Andl'opogon scopa7'ius, and Andl'o7Jo[Jon jurcatus). Bermuda. 
gL'ass sod bn~s were tried but \I'itll EWC' success. Attempts were made 
to cstablish trees and yines on the shnllO\l- eroded soil of the farm, but 
n grC'ftt muny of the plallts diN!. 

'1'11(' most satisfactory 1'!'Sltlts ill reclniming gullies were obtained by 
installing ycg('tati\~e residue dnllls, plowing dow11 the gully bnnks to 
about n. 1: 1 slope as shown in figurc 39, amI planting legumes, C'spe
('inlly biennial s\\'C'ctclo\'Cr hrondCflst 15 pOllnds to the acre and 
applying 100 pounds of limp nnd 50 pounds of Sllp('l'phospl!ate per 
ncro, FigUL'e 40 shows It gull:y a(ll'r such treatmcnt nnd with the 
spconel ycur's growth or s\\'('('t<:lov('I', Lespedczn. sericen made n. good 
gro\\'tlt in seYC'rnl gullic's nnd el'oduc1 spots without being fertilized. 
Little and big bop doYel', yl'llo\\'lrl'l'oil, bm-eloycr, Korean l('spedezn., 
Yeleh, nne! kudzu j'n.ilcd l'Hn whun tl'('ntNI \\'ith fedilizer nnd lime, 

Other experimc'nLs to detcrminC' thC' vHIue of fCl'tilizer alld sweet
rlOY('l' in l'('v('gelnling hnc1 \\,('I'e (,Olllluc,t('(l on fldjneent badly eroded 
Chielmsba finc sn.ncly lonm. ThL'l'(' ar(,as, <.'Hell consisting of fi\'c plots, 
werc plantNl to s"'eC'ieloYer nnd ll'(,[lted ns shown in ta hl(' 11. Two 
of the s('rips 11'1'1'(' planted in shallow contour furrows and onc in n. 
smooth seedbed. 
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TABI~I' 11.--} 'iclr/;;; u/ sl('ct/clover I from /iadly ('roded plats plauled 'ill s!wllou' furrows 

olld slI100lh seedbeds (I/ld Irc(lied wilh rli.fJ"el"l'llt kinds of ICl'liiizer for Ihr ycar 19Sij 


I Yil:'lt1 ppr HCr(' of sN:on~l· 
y('nl' growth n('(~(J)'(lil1~ 
to 1Ilt'1 hod of plllllUng:,\111011111 (If

Plot Xu. ; fl'l'tilir('I~
! Pl'l' Ul'l'(~ ;'''nllol\' f;lIIoothli:-.II'd row~ !-Il'l'flhcd011 C"(UlIOIJI' 

Pounds }JollJl(/,v }>01l1ll/,'(.1 	 XorlP . HII~ 10:;
~1I1)('fI)h()sphnl(l 411 1.210 ~iO 

, I{oc'k ph":<Jlllntl' 	 .1Il 2,002 1115 
1f.'-iIITJ('I·ph(J~I)hot l' 411
:lLiJlwst<ml' 	 1. ,!HI i

I 

555,1.,,11 

•{Hork pllOsphnll' 	 411Ii . lLirrlt.'Sloffl' 	 -"0 2.150 ! 5UO 

! PJuntrd nt the rat" of 21:.! )JOL1I1d~ or Sl'('d 11(11' 0('1'(1 ill I'ow!" afl'I.'l npur't. 

:! l)la('l~d 1IIld~'" st'l'd in drill row:- at tJl(l timp of plnHt iIl~. 


Light n.pplicnliolls of rock phospitftti' nlld linH' illr}"('ns('d thl' yield 
of thp spcond ,Yt'nl"s gl'owth tlll'Pl' to foul' times w11('I'(' tIl(' sl'ed was 
planted in shallow [UITOWS. All phosphntl' ll"l'i1 tnH'nts, alont' 01' with 
limp, produt'NI illCI'l'ilSl'S in yil'lds. 'fhC' itighC'J' yidds from thp ful'
rowed I1I'(,[L, howpn'l', indicale' Ull' ynlup of ll10iStUI'C' eonsl'I'Yt'd by • 
thp shnllow fUITows. ~imilnr r('sulis 011 othl'I' soils of Oklnhomll nrc 
l'l'pol't('(l by Hnl'pC'I' (16, p. 28), who snys thnt
recent data * * * on the application of fertiliz('r~ in th(' rlrUl 1'0"" with the 
swcctclovPr s(>('<1 indicate that lhl' rock phosphatp is mon' dred h'c in increm;ing 
the yield of S\\'Pptc!<J\'('r than equal amount" of superpho~Jlhatl' applied uncleI' 
similar condition;:. 

'fh(, serips of plots W('I"(' thPll s('l'dl'd 10 IHtli,'t' gl'nsst's. Blul' grnmn, 
(Bouteloua {jmcil iN) ill rom billn I iOll wi th the yolLl n(ppI' swpdrlovl'L" 
pl'oducpd Pllough (,0"\'(,1' thl' foul'th yl'HI' to PI'l'Yl'lIt l'l'osion (fig. 41). 

75,754 
Fwnn; 'ID. -Y!'p;r(nlh'(' ('O\'l'I' (,~t[lillj,..lll'd nn n. gully leIJlIHlraril.\' "tabilized by :J.. 

(ll[lill-rl'~i{h](' d(lill. 

• 
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Fwnm ·.Il.-A :::cculld ,vear's I-(rowth of Ilative I-(l"USH ullci volunteer slI"Pptclover on 
badly eroded IUlld. 

This ill<iicatt's thtLt bndly el'oded IfUld mny 1)(' mnd(' to pl'odu('(' ('Ilollgh 
j'orngl' to inct'('asp the organic-maltel' 'matCl'ial or Uw soil and that 
natiyt' gmssl's ma,V 1w establishpd Oil such lanel, 

Siudil'S wcre also mnd(' or S{'{'([ plantillgs or til(' following grnSSl'S on 
vv"ell-p l'l' ptu'{'(l s(,t'(llwd s: Li t t 1(' hIli ('S t l'll1 (It II rll'() ]loy() n scojiari llS), 
prairie 1wn,l'dgmss (Andro }logoll tel'l/ariIl8), sily(,t, 1wal'clgrass (A ntll'o
1J(I[jo/l ;.;ucchnr(I/:r/fS) , big blll('Stt'lll (Alldl'o}logon fUI'Catlls), blue grnmn 
(B(}utPlmw [JI'llcilis) , yinl'-"Il1l'squitC' (P(Lnicnm obt1l81l1n) , switchgrnss 
(Pallicnm. Ilil'{fatllm), pUt'plPlop (Trior/in Jlal'a) dI'OPSCl'd U:j'pol'oboI1l8 
ail'iodrs), Illdian grnss U')OI'{f/wstl'lun II/dans), Bl'l'mll{ln gmss (OYllor/on 
r/actylol1), bllfl'nlogl'llSS (BIlI'h/o(' dactyloidl's) , DnIlis grnss (Pas}lalwn 
dilatalum), nlld W(,Sll'l'll whpatgl'nss (.-l[jl'(ljillI'OIl sm ithi i), Blu(' grnmn, 
und dt'Opsl'pd Inndl' n fnil' gl'ound (,OY(," till' first Yl'fU' nl'[(,l' sPl'cling, 
All the Andl'opogolls mnd!' a Y(,I'Y pOOl' COY('I' (,Yl'tl u[tPt' th(' thin] yeaI' 
or gl'owth, nnd LIlt' othl'l' gl'l)SSl'S fnilC'cl complPj!'l)', The' Andl'Opogolls, 
cSI)('cin.l!y lillIe' ntHl big blltPslt'lIl, S(,l'lll to l't'q uil'l' n mol'(' f('l'lill' soil 
thnn hln(' grmnn 01' dl'opsl'l,d, Thl' pOOt' physiCt)1 cOlldition nnd low 
flvHilabll'-llill'Og!'tl conlput of til(' l'I'lHI('(l soil Oil whieh thl' Andt'opogolls 
WPl'l' S('l'(\<,d n,ppun\lItly WilS t!t('pl'imnl',Y cuus(' of thpir fnilul'l' to 111uk(, 
n vigOt'ous growth, Byi(\('ntly hndly ('l'o(kd soil must huv(' 11101'C 

orgalliC' mn(tpt' l)('l'ol'l' s('('dillgs 01' sod. plnntillg:;; or tw!in' C'limnx 
gl'asses will pl'Od lI('l' m Itch growth, 

The low llllll'i('n( I'l'qllin'ments or lI:ttin~ subclimnx gt'nss('s nnd t[t('il' 
ahility (0 SlllTin' I'Vt'l1. Itndet' thl' most sl'Y('I'('h" (,t'(l(l('(\ COlldiliolls fll'C 
l'\Tid(;llt in mnny fit'lds or tit(' arcn, Figlll'l' 42 ~ho\\'s gl':lSSl'S tltnLllfln' 
,\'ithslood 1ll1l(:h pltllislll1wn!. '1'1 If' nhilily or lll('se ~gl'ns,,('s to ,'('sist 
('l'osion is nil impOl'lfln( faelot' in till' PI'O('PSS or t'('Yl'gl'tntion, 'J'lwi,' 
Lufts form smitll mOltnds (!tn t t'<'lltl'd (,t'osiolt, Hnd ns OJ(' soil continues 
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OKLA-69IS 

FIGt:f!E '12.-Soll)e of the native subclimax grasses offer cOIlsiderable resistance to 
erosion. 

to weatlwr and the vegetation to decompose there is a surface accumu
lation of rrsidue that creates conditions conducive to plant succession. 
The addition of organic matrrinl (fig. 43) between the tufts accelerates 
this pl'Ocess and makes couditions morr favorable for the infiltration 
of water. 

The procrss of reestnblisl1illg na li,'e gt'Hssrs by natural plaut 
succession is slow, eYC:ll under favorable envirollmental conditions. 
It has taken about 25 years to l'rrstablish a pl'Otective cover of these 
gmsscs on an ahnl1clollrcl field of nn ndjacent far111. The erosion 
prohlem of tllr field is now about solvrd, and the grass is ready for 
utilizdion. Figure 44 shows this firM with its luxuriant growth of 
tall grass reminiscent; of the originnllalld covel' and the range type of 
land use that disappear('([ as man p10\\"('([ the Plains. 

TIle resulls of tile sludy indicate that the length of time required by 
natme for rcV<'getating eroded lnnd through pl'Ocesses of plant 
SUcc("ssion mny he shortellPd by tIle usc of economical conservation 
pracli('('s and 'theintroduction 'of such legull1l'.5 as lespedt'za sCl'icea 
and swectc!oycl'. J [ good stands of ]('~un1('s arc obtained the first 
season lIll' land may he planted to gmss the second 01' third year. 
Th(' v(lgelntiy('. ('0'-('.1' produced, howeyer, depends upon the accumu
lation of l'(lsid ue n nd organic mnlter from til(' lrgunH's and the water
holding ca.pttciLy and g('l1crnl physicnl ('ondiLioll of till' soil. :Much 
11101'0 l'rscfll'ch is 11('('d('([ on plnnt suc('('ssion, l'eveg<'latioll, and lnlle! 
utiliznLion dUl'in~ th(' J'(\vpgrtaUY<' process. 

• 
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FWUltE 43.-The addition of organic matcrial t.o the bare soil bet.ween the tufts 
of lIath'c grass retards erosion and thercby accelerates the proccss of plant 
succe~sion. 

OKLA-6912 

FW1!RE 4·1.-A good protective covcr of native gra8s I'('establishcd through 
natural processes of succession on land thut hat! becn out of cultivation about 
25 year~. 

75.753 
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75.74( 

FIG!'IUo; ·1;j.~Su(·el',,:,;rnlnl ilizal ion or s(,l'lIbb\' ottk Ittnd IIp(,ps,,jlatl':-' I he rl'lno\":11 of 
sprouls alld \\,('('(1" which 11111.1' 1)(' accolllplislH'd by (11(' u~(' or an ordinary 1l1O\\'jlll!: 
IIl:lchille. 

IIE~IO\'l::\"G WOODY' EGETATIO::\" FOil GIIA::;S CULTeL' ~ 

[{P('('llt sllrn'ys of IUlld utilization ill n pnrL or th(' nn'H, us ],l'pol'te'd 
by th(' Blirenll or AgriC'ultul'lll E('ollolllies,1I shO\\" llml Inrg(' 11<TPUg('S 
:11'(' el:lss('(1 ns woodland pnstu!'('. TI)(,s(' pust un's HI'(' ('0\'('/'(·<1 wilh H 

growth oj' s('l'llbhy onk inl(,l'spl'l'sl'd wilh Iluli\'(' ~!.Tnss tilil!' lllnk('s n. 
good p:ro\\'1 I whl'1l 110l (TO\\'(kd ou t b.,' 111(' Ir('l's. Si 11('(' !lal i \'(' grass 
provi<l('s n mol'(' l'rOSiOIl-I'('sislllll[ ('()\'PI' lhHIl mixpd \'('gl'tntion ill lhiB 
:ll'('n, :111 nILl'mpl Wits Illndp ill In;)ii <30 [0 impron' [h(' ntllll' or sueh 
pnst un's IJ.\' i'('lllOvillP: [hl' snubhy oak frolll ;~.'i :ten's or lhis lypl' or 
lund Oil lhl' Enst I'nrm. 

Tlil' ('osloI' l'II',lrillg lli(, l:llld \\':lS higll, hul rllrlll<'rS adja('('nt lo llH' 
statiOIl fOUlld thltl till'\" ('Oldd ('ul IIbollt I() to 10 ricks or fin'wood nil 
11('t'(' rrom similnr Inn;!. l'lldl'r usual ('ollditions slI('h wood hrillgs 
rrol1l $1 to SI .i'jD H rick, Hllll r('tlll'll;; 1'1'0111 (hI' snl(, of thl' wood :::hou'ld 
llic1mntprinlh' ill IHI'l'till!! till' ('0,;101' dpnrillg. 

Aflp(, tlH' [n't's hnd b~'('11 rl'IlIU\'pd thl' gr~)\\'lh or ,;prou[,; rrOiH til!' 
slumps pr(,:-;(,lIt(,\I nllotll('r probll'lll. BlII'lIillg tll(,1ll pron'd :111 1I1l
d('Hirnhlt' Ilwtho<l or ('olllrol us it <Ips! rO.\'I'<! tlil' gl'll:-;H nrolilld till' StUl11pH 
:tlld lll(' ('ost \\':lS nIJoll! S:{ :111 :i('I'('. Sill('l' Illo\\"illg is rl'l'OJ1l1ll('lld('d 
by Aldolls {/. p. !Jl 1'01' df'sl royillp: lIoxious plnnls alld \\'{'('d:-; ill pas
lUI'('S, this lll('tIlOcl \\':IS t('i(·d ()JI [Il<' ('llIlllj)S Ill' SPI'()llls. Clippillg [li('Ill 
witb HIl ordilwl'Y rnl'lll 11\(\\\"1'1' ,fii!. ,(;'j) lil(' fir:-;I or ~IIlY Hild agaill 
nlJou( th(, middl;' or ~\llgllSl \\'IIl'1I ill(' !!I:IIS'; \I':\S ('ut for 11I1Y pn,\'p;lll'd 
th('1ll rrom. ('OI11J)('t ill!! with fil(, growtli or [Ill' gru,;s. nllt! ;'S Ih('Y \\'(,1'(, 

('lit !It th(' Hilm(' (im(' us tlil' \\'('(,ds Ihpl'l' \I'll'; lin ndditiollllll'xpl'Il::;l'. 

It c".~. Hun,'.flU of ~\gTi(>tJlIurnl Ec·onnmj(·". ,'\JOIt I'~E'" IlV r,\\;n 1'\ OKI.\J(fHt,\ Ill' ('[\'JI. TUW'!"IlTl';;, 
1D3r.. ~fi'lI~n~rllph "n. I. IS2]1'\!., ill"•. "lillll'a!!'r, Okl:!. 1":\\1. Il'l'lIr,·,,,"I.] r1'1'1'1'111'('" ill 11.,· Oil;!'" 
of llir :ltntl' Lont! l'~,· 1'1"III,illg "1"'Piali'( rur Okl,u 
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FHa ItI,; ·Hi. :'\ntin··I-(I'!I'" IIH'ar!()\\, lit!' third ,\"<'HI' af(pl' 1'('1110 \'aI of woody \'('gela
tiou, 

TIl(' :11'1':1 W:I"; PI'OI('('[(,d i'I'O/ll fin', :1lld tll(, gl':I";"; ::0011 ,.;pn'ad and 
pJ'()\'irlpt! ('IIOligll ('0\'('1' to pn'\'PII( (·I'o,.;ioll. Till' fil',.;t ,\'(':11' :11'1('1' <'Il'al'
illg, it Pl'otill('('d :liloul hall' :1 tOil of ha~' :111 :ltT(', III(' ";('('olld ),P:lI' 
,.;lightly 1ll0I'(', nlld tl)(' third )'(':11' thl'(,(·-folll'tll,.; tOil. Ibillf:tll til(' fil'::t 
:2 Y<':lI'''; W:I"; 11,(;-+ :Il1d S,!Hi in(,I1I'''; Iwlo\\' til!' :\\'('I':lgp or tll(· :In'n IJlll 
\\,:1"; abollt jHJI'Ill:lI tllp tllil'd 1'1':11' \\'itll n ,.;Ii~htk nl)()\'('-lIol'lIl:d di,.;
triiJutioll thl'OlJ!,dlOtll till' !'!''j'l)\\:ill~ S(':\";OIl, Till' lil!':ldol\' \\"n,.; u,.;{'t! rot' 
ha\- thp fil',.;t :2' \'('al's to 'a\'oid ~l\'('l'litili7.nti()1I nlld \\'a,.; ('lit (':11'1\- ill 
.\.li!.!;ll,.;t to :111(",: till' ~l'a,.;,.; to ";('(,d \)!'rol'p fro,.;l, Fi!.!;tll'('''; -Hi alid -, 
,.;II(;\\' portioll"; oi' tlli,.; 'Ialld ]H'rOl'l' tit" ;;('I'lIlJh,\- o:lk \\'~,.; 1'('llIo\'('d Hild 
thp Illint \"[,:11' :ll'lpl' it Il:Id h('('11 r['('ln i III ('(I 1'01' Ilnti\'p ~l':I";";, l'lld('!' 
tlli,.; IIwtll(;<I of lItili7.:J!ioll. (II!' 1l:1tin' gt'a,.;,.; pJ'ucill('(,d [,lli)(lgll rOI':Ig(' to 
])('l'lllit j'(,o;;ll'i('('d gl':I7.illg titt' tllil'd ,\"[,:11', 

1'.\";'1'l BI'; 1,\\ 1';";'1'1(; \'1'10,\" FOB EBO:'IO'i CO'iTIlOL 

[11 IO:W tll(' l'lllirp En,.;( t:ll'lIl, wllich O('('lIpil':-: :liJout lill <1(,1'('''; or 
1:1IId. Wll;; ('olln'I'I('" illtn :I gl':I;dllg ('XPI'I'Illlt'1I1 ill l'oopl'l'Htioll "'itll tlt(' 
Okl:dlollltl"\gl'i('lIltlll':l1 1-::qH'l'iIlIPlIl :-itn[ioIL "\\)Ollt I;) :1('/'('''; or tlti,.; 
:lr('H \\':IS :lll1llltioll(·t! land :111<1 Ill<' 1'('Ill:lillillg porlioll \1":1,.; \'il'~ill :-:oil. 
\\,hi(,11 Il:ld \)1'('11 d(':lI'('t! or lIatiH ";(TlIhl,\' o:lk ill I ():~;'j :H\' _\11 ('I'o:;;ion 
,,111'\'(,\' ::IIO\\'pt! th:lt :Ill n\'('J'tl~(' or :lllOu't 1:2 il1('h(';-; or :;lIl'/':I('(' :;oil hnd 
b('('11 ')'('1110\"('<1 by ,.;I]('C' I :I lId ~~lIlly ('I'o:;ioll I'1'0 III t hl' n 1J:llltioll('(1 1:1 Ilel 

pl'iol' 10 I !l:{:2. \\'11('11 lhp f:lt'1II I\'n,.; 1t':ls(·d, AllllOugll tlH' soil,.; alld 
plnllt,.; Oil tll(· \"il'gill Inlld \\('1'{' sligllll:\' high!'I' ill lIitl'ogt'1I nllt! IIlillt'I':d,.; 
(linll (110";(' ()Il (lit' <'I'od('d :11'(':1. :l1I:llyti(,:ll d:I(:I 1'1'0111 tll(' Okl:lholl!:1 
Agl'iclIllunti l~xp('l'illl('II( :-itntioll ,.;111.)\'\, (llis Iyp(' or \'pi!'!'tnlioll, wllich 
O('('upi('" thi,.; ,.;('('(iOII of tit!' Hnll', 10 I){' Im\' ill pho,.;phol'u,.; :llld t'nleiull1, 
SiIH'C' llll''';!, ('1('111<'111:; :11'(' \'('1'\' (,";;;(,lItinl ill lhl' ~I'()\\'lll or till' Ii \'p,.;«wk , 
n mixtUI'(\ or ('!flint 1>:11'("; o( "lpalllC'd hOllt'llll·;d, pO\nl('I'(·<I linH'stoll('. 
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and common salt Was provided at a cOlln:nient location for the cattle. 
The animals used in th(' t('sts rnng(\d from medium to good qualily 
:rending steNs (fig. 47).

It wns planned to gmz(' tho pasture during lhe growing season, 
but b('c'[l.us(' of n dcla:v in getting Ule ('xpel'iment tinder way lhe firs!' 
year, 14 gratlp yen,ding stppI'S oecupied this farm from Junc' G to 
Octob('l' S, 19:~9, or a totnl of 1 19 dn,ys. The dn1a in lahll' 12 show a. 
totnl gain of 2,71G poullds for all th(' sL('el's, whieh is an flYl'rngp of 
24.7 pounds of b('pf })('l' n('l'('. Tlu' n.\'erngl\ gain 1)('1' hl'nd WfiS 194 
pounds, whieh WflS fill fl\'prngc\ tinily gain of l.G p01lnds per lwad. 
During tlH' s('eol1(1 tpst, 20 sll'('I'S oecupied the sam!' pnslul'l.' from 
~[fI.y 1 to Odohel' 1, lD·to, 01' [:j:3 days, Th!'y pl'O<iue('(l a U,tal of 
5,;');)0 pounds of }wel', 01' nn a.\'el'llg(' gain of 27G.5 pounds (,Heh, which 
is n tinily gnin of ].X pOl/mls per tIliil1lnl. This is an averngl' of 50,3 
poulll1s of })l'('f per nen'. 

TABLE 12.-' Coins 1//(/£1(. by lIwri ill (I steers yra zed on '; i; acres of la.nd formerly 
aballliol!f,z/ro/l! ClIlIiv(l/ion olld at) acres 0/ ci('(lrrci scrubby woodland I 

[I'rngn'ss rrpflrl ,2 },l'ors ouly1 

Grnzing s(I[tson uf

It,'m 
: I!J:W (.JUUl' Ij i 19·10 (:I[n~' I 
. to 0('1. :l) to Oel. I) 

.1ltunh{lf. 1-1 20 
Grazing periud ~ .... *~ ..... ~~.~~ .. _ 

Animals.,., ,,,."'. 
__ ,dnys~ : lIU 153 

Currying cupuciLy prr sleer". al'ft'S I. U 5.5 
Srlliu~ weight (Oklaholl1!1 ('ity r pound, .. \It 0;2 'l;i,330 
~itial.weighL (Oklahoma City i do". ' li.a:i:tl U,SOO 
"ctgalU ..... " ......... . do 2. ill) 5.530 
Gain perfi(·fl'" .......... , ' do " 

:!Li 50.3 
Average daily gain Per steer do Lt, I,S 

t Dntu collected by lJrup(' H. Taylor, nssblallL prorl'~s()r of alliuml hushlllldry, Oklahollla .\. nwl :lL 
COIIl'gc. 

Th(' 1H'I'C('ntngl'S of grass eOllsuJJlecl h.\' the st('el's dllring the two 
s('n.sOllS of SlImJll('), gl'n,zing are shown in Inh1(' J;). The highest 
ulilizn1ioll occulTed Oil the' \'irgin lnnd, but tlll'l'l' was suflicicnt vege
tntion IdL nl the' ('IHI of ('neIt growing senSOl1 011 both HrNIS to protect 
tlll' IllJl(L from l'l'osion. T1IP nlllluni produetioll of 25 to 50 pounds of 
b('('( 1)[,l' ilcrp should 1)(' sufIicien t· 10 plne(' this formedy l1:::('l(,ss itmcl 
011 H pro/ilnb1f' }H1si~ of o]wl'ution. 

TAlH_E 1:~." ,Pcrcen/alle 0/ (JI'flSS COl'!'!' consumed b!l slc/'l"~ !lurin{l slimmer grazing 
lilt fU) flcrCS of {(bandolli'd allll t,jrllil! /oud 

,\ hallt!on~" Clean'" wcod
Yl'ur 1'l'\"(II!,·tnhl d It'md unli\'u 

, land (75 Ilcn's) grass (:J.1 nr.rcs)I 

J'acrnt ' Perre'lll 
10,10 i !!O& 7U1U39 , 
2;;.20 07.1219"" ' 

http:b('c'[l.us
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FJOI;RF. 47.-Xn.[iy<, I!;ra,~ (lIL ll1p ElL.~t farm ill n. f'tu.£!;p or rc\·C'gptatioll. Erosion 
Ita:; 1)('('11 CQl1trollrcl amI Stt{i.~rl1elory pn.,tllrage rllrni::;h('cl for beef eat tIc. 

REstL'!'S OF ];\YESTJG,\TJO:\S :\;\1) THEIR APPLICATIO~ 
TO LA:\D LSE [\ THE lIED PLAli\'S 

A('('ording- to erosion SlIlT('YS, the gt'lwl"nl fnrmillg- prtlelie('s which 
h 1t\'(' hp(·n follo\\-e(L thruughou t the l{('d PIa ins, hav(' permi t t('d seri
QU:-; prosion. 'rhe soils nL"(' highh- (·rocliblc· but until the lnnd wns 
/)rokt'll for ('l1llinllioll tlip naltn" eonr of prniri!' gmssps protected 
tltem from erosion. ,rith thp inll'OduC'tioJl of ill'nblc ng-riculttn·(·, tht' 
gl'llss('s grndllally disuppetll'(\(l nlld llJldp], (Ii(' systPllls of fnrming gen
ernlly adopl('d, millions of flC]'(,S hl'Ct11ll0 ('l'O(INllo such nil exl!'nt t1wL 
th<,y hn\-e I>('('n nbnndollNI Jor cultinLtiOIl. The most s('rious 
Pl"osiOIl O('tUl'S on thl' shaIlOl\- soils of ll\(, Tollillg s]o]>(,s, whilt' the 
d('('»P1' soils of tlll' hrond lIl'nrJ.r len1 di"idN:; nre Jt'ss afrecl('tl. Soil 
nnd II'n. L('1' COIlS('ITHtioll illV('StlgtLtiolls fll illP Heel P]nills ('Ollscrvn.
lion ExpcrilllC'lll Stalion JIU\-(' ;:;lto,\-n tlint Ulis se\'('1'(' (,I'osioll call Jw 
mal('rifllly redu('('d b~~ wisp lallel lIS(, :l1ld prnelienl ('(}nS('1'nILiol1 
JllNISllr('s. 

TJles(' invesligntiolls hnn' shown llwL it is diffieull, if nol impossi
ble, to control PI'osion on tlte shnllow soils of tllp rolling slopps when 
Uwy nrc utili:;wel for UH' produclion of cll11i,'nLpd row crops. '1'h('s(' 
soils should be pu~ in permflll('lIt ('0"('1', sueh as nati.,-c grnss, nnd if 
grn,Zl'(L cOllser"nLiv('ly, sfllisfllcLol'Y j'(\turl1S may be s(·cmecl. CulLi
vn,ted crops shoul!L be ]'eslrietNI lo the' .neurly Jon1 u.1'ens with d('('}J 
soils fI nd Pl'ot<'ctedJrolll ('rosion hy ndl'q lin te ('onSCITn lion prnclic('s. 

Some of tlH'se soil-consclTilig prHcLiC'l's lin' eflsily installed, whcreHs, 
otlwl's l'('quirc technical nssislinl{·(·. 'l'Ite mnin point is tlwL ench of 
lite b0tler farming prncti('('s stnJ'Led is on(' st('P nenrcr the ultimute 
objective of a eomplp\p soil ('onsC'l'vation progrnm. 
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('ontow' culliwli(Jll,-'l'ilLn~(' 011 lll(' (,01ltOlll' is a (,()J1seI'Ylllioll 
pra('ti('p ('ondu(,ln tn ('ons(,I'yin~ soil nnCl ",aU'I'. It is l'rl'rdin in 
('ontl'ollill~ soil tlnd wnl('1' loss('s fI'Olllllludprul(' !':lins but this pra('[i('(' 
atoll(' is not a(lPq ual(' for ('on t.roll ill~ lossps from JI i~h-in L('nsi Iy ru.i ns. 
Contour tiJln~(' should Iw u part of nlly ('ons(,ITntioll plnn 101' US(' on 
ctilt i ,on ted in ntl. 

rl'op 1'oilltio/l.-- -A simp]P ('/'Op I'otntioll of ('olton, wh('nt. nnd 
sw(·('[cloYPI' wns pf}'('l'lin' in I'('(hl('i ng I'\Inofr anti ('rosion. TJI is 
pl'll('ticl' on ('ottOIl lnnd 1];lS hl'('1l of llI:'llpl'inl aid in llItlilllnillill~ (,I'OP 
productioll. The ('XU'llt 10 ",Ilicit :llly crop I'otatioll is 1'1}'('('liy(' ill 
1'('ducin~ soil ulld w:lI('1' loss('s is Pl'illl:ll'ily d('lll'IHlpllt UpOll (Il(' pl'O
portioll of eloSl'-~l'owi!lg Y('gl'lntioll ill lit(' I'Otntioll, lhp ti111(' p(,l'ioci 
and s('nson thai it o('('upil's lh(' ltilld. Allolh(·1' impol'lnlll ih'm is 
til(' nmount llf I'('sidul' IPfl OIl lit(' Inlld. Closp-gl'owillg ('ultinlll'd 
plants thnt pl'Odu('(' PI'OIl'diyl' 1:llId ('0\'('1' dUl'illg til(' nilic:l1 soil loss 
jWl'iods of :\lay, ,fUII(', -i\ugUS\, and S('pl('lllhl'1' :11'(' l'sp('ci:t!I.y \,:t!lln1>I(· 
in th(' ('olls(·t'Ying of soil. 

J';fT('ct Id blll'IIi'II!! N!/datiol/. BUl'nillg of Yl'gl'lHtion ('nus('s It loss of 
nitl'ogl'n, ([('sll'uetioll of organic matt('/', :llld illl'l'!':!:':!,s soil and wate·!' 
iosseB. In 01'(1('1' to mainl;lin n pl'ot('('liy(' ('on'l' on :lIl land ('OY('I·\·d 
b.,- grass, limlH'l', sluh1JIl' lllukh, and otll('1' d('nsl' Y('gdation, lllll'lling •
nnd O\-('I'ulilizlltion should 1)(' disC01Ir:lgl'd. 

St,.ip CI'O/I/Iill!!. '1'11(' ])1':1 ('[i('(' or ~tl'ip ('I'opping with ('ottOIl in 
strips 4:2 f(·l't wid(', inll'I':q)('l's('d 1Jl'tw(,l'n strips of onls, Sud:!n 01' 
nlflllf:l. of till' S:lllll' width I'('<lu(·(·d soil (,I·osion. Alf:t!fn is not l!\'I1

(,I·nll.y ndnpl('d to tIll' Ilpl:!nd soils of til(' :In':! :lnd ('ons<'qu!'ntl.,- f:;il!''' 
tht' s('('ond s('asOII. 'I'h(' I:!('k oi' a suit:l1>I(· c1os<'-gl'owing ('ultiyn.ll'd 
crop limils till' y:1IU(' oi' sll'ip cropping in lhis :11'l':I. 

'l'r/'I'((('(s. '1'11(· w:ttl'r-slol'agl' ('ap:ll'ity of 111l' soil should h(· ('011

si<l('I'('<I 1>1'1'01'(' d('('iding what Iypl' of 1(,l'l'ac(' to ('ons(l'Iwl. 1..("-1'1 
t(,I'I'n('('s lllay Ill' uSl'd s:llisf:l('tol'ily Oil s:lnd", Innd or soils with d('(']) 
1H'1'1lll':lhlP pl'Ofil('s, will'I'\' I'ttl!' of i"filtl'alion is I':lpid, hnl gl':ld('d 
tt'I'I'nc('s llo1 ('xcP('ding :2 incit(·;; P(,J' 100 f(,l't :11'(' till' llIosl salisfnelol'.Y 
lyp(' on lll('diulll- :In<l Iilll'-\PXt urI''' soils Iln<ll'r1ain witil (,(.JlllpaeL 
clay subsoil. T('I'!':I(,(,;; should Ill' sP:l('('d ns ('Ios(' togl'tII('1' ns fnl'llling 
('ollditions p(,I''Illil. 1)\/1 til!' size' Ill' Ih(· I'idg(' should ,-al'." wilh til(' sllil 
conditiolls, inl('nsi[\' of I'll ill 1':111. alld width of (II(' in\('I,\,:1I 1>('\\\'('('11 

tIll' 1('I'I':I(·(';;.:\lnilll('n:IIl(·(' (':111 h(' :t('('oll1plisit('d lIlost ('('oIIOmi('lllly 
hy ndnpl:tliol1 of IHlI'Ill,d lillng!' ()1)('l'nliolls. • 

Ollt/,'! dlll/lllt1..... Bl'Ond slwll()\\, y('g('lnt('d di«'II('s WPI'!' til(' lIIOS( 

snti;;l'nl'loIT and ('('01101111(':11 llH'nnS or' it:llldlillg !'lilloir from 1(,I'I':l('{'d 
(i('lds, :\lilSOlII','- ~tl'lf('llIl'(,S ]lI'OIWI'I.,' il1s[oli('('1 W('I'(' s:ltisfn('lol'.v ill 
dilcll('s. bill till' ('XP('IlS(, or ;;U!'it dUlllS is jllsliliC'd olll.,- ill d('l'p Ilnl'l'O\\' 
I'on<lsid(· ditcitl's. ill gullj('~ litnl ('nlillot 1)(' \'pgl'[:u(·d. ill 1I:11'1'O\\' 
dl'nillng('\\,iws t!rlo\l~I; yalllabll' flll'lllillg 1:111(1, 0;' Wlll'I'(' nil O\'('l'i'nll 
O('('III'S'ill n ~Ilallo\\' dl':lillnl2:p\\:le . 

1'11·/'1/(·/ .... lI'itlt lIt/lIl' (·11/1 .... /·/'/'01;;11/ llml'ticls. Thl' PI'('S('llt illrOl'l1lHtioll 
indical!'s thaj ill g('IH'I'nl a wPIl-plnlllll'd sYSIPlll of ('I'I':I('PS witll ('1'0)) 


I'OtntioHs illl'lllding ll"; IllHIIY ('IOSl'-gl'()willg sodlik .. (TOP;; of gr:l;;SI';; 

nlld Iq:~lIln('s n" ]l();;sihl(· plnllt('d Ollt]l(' ('()ll 1011 I' is Ihr' bl'sl ('olllhinntioll 

of ('1·O,.;iOIl-(·Olltl'Ol PI':l('t tel'''; for s(lil;; w!ric'it nl'(' ;;uilnhl!' for (,lIllinllioll 

ill the' I{('d Plaills, 111 nddilioll, till' ('olls('l'\-ntioll or ('I'OP I'l'si<ilw' 

und. mnlllll'('s is (';;sPlllinl :llld t it(' II~(, or lillll' :tlld lllilll'l'nl 1'I'I'Iiliz('I';; I'; 

l'(,(,0l1l1l1t'IHIl'r\ wl1<'11 Il(·('d!'d. It is difli('lIlt, tll(Hll2:it. ("-PIl lIllrl('I' tht' 
l)(',;t cO'In1,illHlioll or !'1'OSiOIl-('Olltl'Ol ]ll'fI('li('(';; to P;'p,-('nl ;.\Ol))(· ('1'O;;ioll • 
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fl'om occurrillg on cultiYHt('d Innd in this HI'PU, Thp most sntisfnc
tory tpl'1'nCp tl.tllH' statioll, on hl'nTY soil nlld ill a I'otnlion of colton, 
onts, nnd dnrso, lost soil ill I'llllofl' during th(, R Y('lIrs of llH'nSlIl'('m('nl 
itt til(' l'tttp of I inch in i);) ypal'S, ' '. 

Rec[aimill[J ('roded lOlltl, , Th(, I'XIH'I'illlPllts d('fillitt'iy ghmrl'd that 
nn,\' IH'OCt'Sg of n'glorinp: soil f['rtilit,\' ig slow Hlld that ('rop production 
is hnznnlol,lS Oil bndl,v ('r()(h'd ghnllow soil wllpl'p both plallt nutri(,llts 
find lnoiglul'p I1I'l' limitillg fndors in plollt gl'owtll. TI'I'I'H(,(' studies 
indienU'd thnl I'('gardll'ss oj' tlH' t,qH' of t(,I'I'H('1' us('d 011 shnllow 
(,l'od('d ::;oil 1111<1('1' l'ultinttioll l'ullol1' is onk slightly I('ss (IIHII thnt 
from 1IIltt'I'J'tH'('d lund, Th(' plnl1(-('o\'('1' ('xi)('rill;('llt~, how('Y('r, d('111
ollstrat('d that thick-l)'l'owilw \'('(r('tatiol1 I'PdllCI'S l'ullol1' (,Y('11 on 
('['o(\('d soil. Thpl'l' it \'il'lll~lh' ~o 1'lIllOrr 1'1'0111 gl'ass alld woocls, 
All inYl'stigntiolls sllO",{,d tlw't thl' most slltisfll!'lolT mdllod of 
)'{'c1Himing 'shnllow l'I'od('d I:tnd in (Ilis nJ'<'tt is to l'stuhli~h gl'llSS 01' 
nthl'l' lhi("k-trl'owilw Y(,(r{'lntioll. ' 

All shallo~' :lnd lHldl~' ('mdt'd Inlld shollid hI' I'l'lUI'II('d to gl':!ss so 
lhnt it 'ilia,\' I'('si:-;t l'ul'll;('I' ('!'Osioll nlld (hl'ullgll soil-huildillg ,ll'OC('Sses 
bp I'('stol'pd (0 n statl.' of stnhilizl'd liS!" Xali\'p prail'i(' gl'nsH!'s 1'('

C'stnhlishl'd tlil'mspln's on l'/'oti('d Illnd, bill th(' PI'O('('SSl'S or IIntu/,fll 
SlI('('('ssioll lnkl' ahollt :2;j \'l'IlI'S, Su('h Inllt! mll\' hl' I'l'\'(,~('(lIt{'d ill fl 

('()Jllp:u'nlin'ly shol'l timl: h,\' IiiI' IIS(' of low-cost (,olls(,L'~'n(i()1I pmc
li('('s alld thl' illtl'Odul'lioll of SIll'h Iq!lllll('S liS Il'SlWdl'zu Sl'l'iCl'H lind 
sWI'l'[('lo\"('/' ligh(I\' fl'l'tilizl'ti, I I' ~()[)d stnllds or ll'~lIlll(,S nl'(, OhlllillPd 
till' lil'st Sp;lS;)II, ialld mn,\' 1ll' pl;III({'d (0 gl':l-';S till' :-'('('olld 01' tllinl 
Y('IlI', If lill' 1I)'('n to hl' I'P\'('gptnl('d is Sl'Yl'I'('I,r glllli('d, sp('cinl l),('flt
Ill(,II!S (0 s(nhilizp thl' ~lIl1il's will h(, 1I('('('SSnIT, Til(' \'('~l'I;lliYl' ('O\'!,I' 
(ll'lldll('l'ti. 11O\\,{'\, ('[" (iPIll'IHis Oil (II!' 1)('('lnillllnlioli oj' l'psidllP nlld 
ol'~nlli(' 111:1tl{,I' 11l1'ol'dl,d 1l\' til!' 1('(!lInll's and thl' !'l'I,tili(\', ,\'n(PI'
b(llding ('npacit,\', alld gl'IIl'I:al physi(:nl ('OIICli(ioli of (]I(' soil: ~nti\'(. 
gl':Iss s!'{'<il'd Oil (')'odl'd I:lntl followill(! S\\'l'('lclo\'PI', log('lhl'I' willi lile' 
,'ulllnl{,!'I' g)'()wlil of llll' ('low 1', PI';)till('('d 1'1l01Igh('o\'('1' tlip lliil'd 
,\'('111' to PI'('\'Plll I'I'OSiOll, :\ati\'l' I!I':1SS tliliS l'stablislll'd Oil (his 
[OI'HIl'I'l\' IIsl'l{'-.;s nlld alJtllHlonl'd iull!l IlIIs (,()lltl'olll'<l ('I'osioll alld thp 
l'{'slIll:-; ~d' l,\'() s{,IHOIIS of gl'azillg illcii('utl' tllllt slltisfn('lol',\' pnslul'lIgl' 
WHS pl'()\'i<i!'d, 

HI/lll/rillY Il'ooilYl'lyrlaliliJi fllr !II'I(,'o.;g ('Ii/I"I'( ,·Lnl'gl' tII'pHS of Illlldin 
til(' I{('(I Plnills, ('onsistil1~ 01' llIix('d snubby oak nJld IHili\'(' ~l'ilSS 
('Onl', han' 1)('('1) cinssifil'ti 11S \\'oodlnlld ]>:1S[ill'(', 'I'll(' \'llIlI(' of tlH'se 
jlllstUI'(,S Illn,\-Ill' il1tjll'o\'('ci h~- 1'1'1Illl\'ilig tlil' 1l'l'l'S 11 lid. bl'lIsh without 
impail'ing til(' ('I'osioll-('olltl'ol YlIllI(' of thp 111 lid ('0\'('1', Su(,h pusi III'('S 
IIJn~' hI' mnil1inin('d nlld ';lIljsfllct()I'~- pn:-;tlll'lIgl' pl'()\'idl'd hy ('())ilrollillg 
gl'nzillg, lI10wing of w(,l'd:-; nlld SPl'Out:-;, :lnd l'lilllinntillghlll'nillg, 

Lallil I(,W fol' shaUll/I' soils /wl SlIi/llbh /ot (,II/til'lltioll, AI'('ns o[ 
s('I'lIhiJ~' onk'llln(l al'p oftI'll :l<i.jn ('('II t to :l1)lIl1ciolll'd ('uitinll('d lipids 
wlll'f'(' 1'('\'('(!C'lntioll is 1I('('('ssnIT, I~\' ('oillhinilig bolll IiiI' 1II'I'nsio b(' 
1'{'\,pgl'tnt('(1 1I1HI til!' fOI'JlH,rly ~(,I'lIhl;)' oak Inllll'into !lnstut'{', SUIllP 1'('_ 

(UI'IIS 11111)- IH' o\Jlllinl'd dlll'ing thl' "('\'(').!'l'llliioll PI'O('('SS, 'I'ill'ough this 
IlIl'thod of JIlIl<i lIS(, tl)(, fOI'I1H'riy Ils('I(,s:-; In lid IIlII\' h(' nlt1(l(' 11101'(' stnhl!' 
find thl' 1'('( lil'IIS f1'0 II I li\'('st()('I~ ('omp:lI'ps fn.\'llr;lhl~' to thlll PI'Odl)('('d 
011 lIl(' I':lllgp 1:1 lit! of till' nl'('fl, Till' PI'('sl'lll illformation ilidir';ltl'S tltllt 
this S\'st(,111 mllY ('(lnstilll[(' [iI(' ilIost d('sil'nhll' f01'1ll of lund liSP 1'01' the 
seriot,s].\' I'I'o(k;1 nllt! sltnllo\\' :-;oils or (1)(, H('d Plllin:-;, . 
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SFM~IARY 

The site fOI' the conselTll j ion experimel1t station neal" Gu tllrie, Okla., 
was selected in 1928 and established in 1929 for llH' purpose of il1ycsti
gating methods of controlling erosion in the Hed PInins, un UH'a of 
J1earl.Y leycl to rolling In nel extending through ("entl"al nnel W('stNn 
Oklahoma find Jl"om south-central Knllsns to northwestern Tl'xns. 

This lnnd-typo nl"en, is cbnrnclcrized b:--T gl"nyish-bl'own 10 dnrk
brown soils underlain by red find grit:--' sandstone' nnd shal('s klloWI1 :15 
the Permian Jl('(L Beds. Thes(' highly crodibl(' soils were ori~!il1ulIy 
protected by n. CO\-(,[' of prnirie grHSS('R. G('nt'rnl Jnrming is now fol
lowed throughout mosL of til<' nl'l'n. with ('otton ns the' prineipnl crop 
in th(' southern and In1'gPl' pnrt of tht' nr('n. nnd SlI1nll g1'nin in the 
northern pi! rt. 

Expl'rirnents in lI1l'thods of C'l"osiol1 conlrol W('r(' ('on(\ud('d 011 plots 
of nuiollS siz('s, i lid i 'Tid unI ((,I'n)('('s, nlid tf'ITlIced n lid )lat urnl Wal('l'
sh('(ls und('l" dif!'('l'('11 t ('olld it ions or v('g<'tn,l in' ('O\'PI', ('u It i \'fl.lion, ('nlp
ping s.,'stem, 01' 1.(,1'l'n('(' (ksign, tllld t.he l'ompurtllin ('f!'('clin'IH'ss of 
tlH'sP ('ond it iOlls wns dPl('l'fI1 i11('t! by 1lH':lsul'('(l soil n nd wntpl' losses, 
('rop yi('lds, :lilt! OilSer"lILiolls. 'I'll(" \'al'iolls (·xpt'l'immts n.t till' stn.tion 
eo,'el'cd periods of from:) to 11 y{'a I'S, nll( ll't'sulls n'pol'lt'd are 1'01' the 
period of record. 

Annu:ll pr('('ipiLation nl tl}(' station wns :iO.22 in('hes, with the high
est amounts ill 1fn.y, ,TUll(', AUP:lIS(, nlld f\C'ptpml)('1' nnd LIl(' low('st in 
J anU:lry nn<lP\'hl'uary, Long rll'ough t pel'iods fl'('qllC'll tly oc'('ul'l'ed, 
howev('I', b('lw(,(,11 t\1<' shol'l in\('ns(' rains of SU 111 111 (,I'. Fnll :lilt! wint(,I' 
rnins "'('1'(' genl'rally of long dUl'atioll :lIld low int('Il;;itiNl. Th(' winlel's 
ns n whol(' \\'('1'(' mild, nnd tlJ(' soi1s rnl'dy 1'1'07.(' !>t'lm'- n d('ptlt 01' G 
inell('s, '['he SlllllllH'l'S "'('1'(' hot, nnt! nt limps lh('J'(' W('t'l' hot dry 
winds. ,ral'l1I-S('nSOll ('Yflpol'tnioll I'rom tI J'l'l'('-\\':1ll'l' SlIrJ'n('l' wns iHl.O'2 
inches. 

Anllllnll'lllJOJr frolll {lip hnl'l~ h:ll'<I fnllow ('01111'01 plot J'('slIlling 1'1'0111 
20 of the ;")7 ::;{OI'I1IS rl'cort\l:tl, \\":IS ~7,()D p('I'('('nL of th(' nnl11wl pl'e('ipi
{nlion, Th(' highest ])('I'cC'l1tng('s of I'Ullor!' oetlll'l'ed fl'om the intense 
rnills of Inlr' spring to pndy 1',111 ,111(\ lhl' lowl'sl in I Ill! wi III C'l' 11Ionths. 
JntC'lIsiLy "'flS a 1l101'C' illlpOI'tnnt fn('[or ill causing I'llllo(f (linn C'ithC'I' 
all10unt or duratioll or rainfall. 

The mosl dfp('( i \'(' I1Idhod or l'oilirolling l'I'o;;ion was W[ th l h icli:
gl'owinp: \'l'gl'lat [011. and. or (his, gnlss wns' tIll' 1)('s( prosioll-l'('sit;lnllt 
COYPI'. .:\nlin' gl'ilss :llonf', 01' lIIiXl'd with BPl'IlIlHla gl'lISS, nllowpd 
yil'tunlly 110 soil loss. Bl1rllin~ fort'st li[[Pl' ,HId \'pg('lntioll on wood
lnlld inc:I'/,llSpd $oil :IlHI w,llpl'ji,ss('s 11 :llld :~~ limps'ns ('olllpnl'pd wilh 
undisl.llL'lH'c] woodlillld, 

Of llw (i\lng(' lIH'lllOds PII1Jllo)'I'll. ('ultintlioll 011 the contoul' wns tll(' 
l)('st jll':lc'(iep for ('OIlSl'l'yillP: soil. On n filll' sallel)' lonm wilh it land 
Rlop(' or n.iii p('l'(,(,IIL, 111<' goill.oss (I'UlIll'OWS ('ldliYal('(l 011 the COlltOlll' 
waH IPss [hnn Onl'-IIHlI' of [hnl 1'1'0111 I'OWS ('lIILiyut('(\ lIjl and dowlI lh(' 
slopp, Th(' fnci. IIllWl"'l'I', lhnL cottOIl on COlIlOllt'pd "irgill Inllcl losl 
Hi-iii (OilS or soil 1111 n{'r!' n ),(':11' illdi('all's thnt this ('olls('rY:llion pl'n('
liel' aloll(' is not sufliei('lIt 1'01' jll'o[l'cting highl:--' el'odibl(' soils Oil s('('P 
sloprs alld should. \)(' sllJlpll'IIH'II{l'd by ollH'r pl'neli('('s. Tillagp "'ilh 
fl,hoh'-digging Il1itl'hill(' I'ollowillg' ordillal'Y (,lI11inllioll dUl'ing llH' grow
ing S('lIHOII or ('olton I'('(lll('('d CI'OP. yic·lds nlld wns 1I0t. t'f!'l'eliv(' in 
cons('l'ving soil i1l1d wnt!'l'. Subsoil tillngt' nlso lind liLllt' effcct in 
incJ:Cnsing the infiltratioll ('npncily of lh(' soil. 
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Soil loss WfiS 4.4 tinlC's morc from continuous cotton than from a 
3-yeu,r l'otu.tion of cotton, wheu,t, n,nd sw('etclon' !', rEhc soil lost from 
cotton in rotation was only [L little morc thn,n half that from continu
ous cotton, Stnp cropping: ,,'it]1 nlfnUn" o:),ts, and Sudn.n as thc cro
sion-l'esistant, strip in ('otton n.lso proY(ld n, soil-col1s('l'\'ing syst('l)1. 
Although t,he strip seec\('(ILo nlfnlfn, pt'oyide(\ lUI dl'ectiw ]H'otectin 
coyer, the alfnlfa, pln.nt; its(·lf hUed of its purpose. lll'en,use of the fnd 
thn.t it is not well ndn,ptcd to tl)(1 upland soils of th is nTcn, nnd hn,d 
pmetiet),lly heen supplanted by weeds nnd g]'n.sses at the ('Ild of the 
second senson, Oats find Sudan strips I'('<illcpd soil. loss about n ton 
n,nl1uflJLy ns compn,rNl with ('olltinuous cotton, hut sinc(' yi('lds of seed 
cotton fl'Olll the strip-cropped plots ,,'ere less tlwn yj(llds from th(' nll
('ottOIl plot, t,lIC' small Aa,ying ill soil loss by this sysU'llt Jlrohahly do('s 
llOt justify it,s liSP as fl, eOnS(']TllJioll pradie(', 

l:'rol}('rl~' eonsLrut't(·d [('I'I'a('('s ('olls(,]TI'(1 soil nnd walpr, hut e\'(,ll 

under tltt' I>('s(. ('olllbinn,tioll of COIlSel'YHt,ioll pr:l('( i('t'~ (,lIlti\'ni('d lnnd 
lost S011](1 soil ttL tJ1(' ('nd~ of 0])('11 «'ITn('('S, \\')I(,1l plnc('d 011 (]('(Ijl soil 
",!t,ll high mt('s of ahsorptioll nnt! \\'ith ('nough }JllInt llutl'i(,llts for 
l1ol'1llul crop production \\,pll-dl'sigll('d tl'1'1'11('('S jn(,l'l'lls!'d tltp yj('l(ls of 
cotton Hlld ('0 I'll , '1'I\(,y <lilt not, ho\\'('\'('r, ill('I'('IIS(' t,lI(' yiplds of OHts, 
tIH' gl'O\\'illg SPflSOIl of wlli!'h (,OlIl('S during n, 1H'l'io<l of high rninfall. 

Tl1(1 soil loss liS IlWtlSlll'P<l flt tlH' end of t]I(1 kn'n('psincI'CHs('t; with 
the iIH'I'l'lIS(' ill S]Hleillgs. hut not, ill dil'P('t ])l'Oport,ioll, Of the' splIcillgS 
studil'd, 3,5 reP[, \\-ns 01(\ lllost sltt,isfadol'Y Oil the soils llnd SIOP(lil of 
thp station, 

Soil loss nh:;o iIH'I'('nsl'd \\'ith ill('I'('US(' in gnldl', L('y!,! t<'ITUC('S lost 
h·ss soil flnd Wfitp]' than kl'l':ICl'S of ~" ·1-, nl1(l (i-iII !'II grHdes, but wlll'1l 
p1nc('d Oil Pl'od('d soil Ol' elll~! \\ iLl!. it cmnpnc( sllbso'il llot jlt'rJlleablc 
enough to absol'b tlll' :l.lll 01111 t, of \\'a1.('1' rl'tnillPd, tll('~' W(,I'(, llot su('
cessful for <'rop ]ll'Oduetion.\\ll('n ('rop ~'i!'lds alld soil Hlld ,,'atl'l' 
loss('s m'p all cOl1sid('I'I,d, :.! ill('llPS ])(']' 100 1'(,l't gn,\"(' tIll' most sntisfnc
tory ]w['fol'm:ul<'p of MIl' grad!'s ('si<·<l Oil (,I'O(/('d alld compnet soil. 
Ll,yd (.(>I'I':1(,(,S \\,ith clo.:H'd. ('nds W('l'(' satisflleiol'Y olll:r Oil <1('1'11 lWl'l1l('

n,1>I(' yirgill soil with higll ahsol'ptin' (':t]lH('it~" 
i)ilH'e Ul('l'l' \\'ns \'PlT liLtIl' difJ'l'I'('IH'(' in til!' soil Hnd wat l' I' loss('s 

(rom tl'l'l':I('PS :.!,:3.iO to ~,~.j(i fl'!'t, IOllg, II itlt YHriahk grndl's of () '1 nnd 
on inch!'s, t)l(' optimulIl !<Illgth 0]: limitnlio.llin 1l"llgtlt 1'01' tl'1'rll(,('8 
'''us not d('il'I'JIlilll'd, hilt. long t('ITfl(,('S W('I.'!' mol'(' sll.[.isfnd()I'~' Oil PPI'l1lP

n,hIP soil thall Oil !'I'o(]('d soil Ot' lICnY~' (,()]Ilpal'f ('ln~', '1'11('1'(1 WlIS no 

Siglli{j(,:tllt difJ'('I'('IH'e in till' soilloss('s of (} -1- and. () (i-inch grndl's on 
virgin I:tnd, hilt ou ('ro(\('<1lnn(1 th.! 0 ,1. gl'lld!'s hnd th(' SlIlnll(,J' loss, 

'I'('IT:H'('S ('\lltlnlt.Pd ncl'oss tIl(' I'idg('s, 01' lip nnd dO\l'n tll!' slope, lI:ld 
to h0 I'!'built with tt'lTHcing <'quipnH'nt ("'('I'y (ltJl('[, yl':I!'. Littl!' 0l'11O 

llluinl<'Il:uH.'P WHS l'!'qllil'(·d if tolll' ridgl' "':IS hH('k-JtIlT()\\'pd during st:NI
I)('d PI'('jHlI,:ttion nnd OIl' (]('[1(1 fUl'l'o\\'j('rt ill tilt' intc'ITal. )'ll1int!'llnllcc 
hy pl()\\'ing toward til(' I'idg(' inel'pas('d t.lto \\'idt,11 of tlll' hnsc and CI'OWll 
of t,h(, tl'l'I't1<'(', hpightl'lH'd {.]I(' I'idgp, mo\'pd the chnlllH,1 lIpllill, fI,nd 
low!,l'('d Oil' intplTullwt.\n'PIl th(' {('ITHe!'s, 

Broad. slJnll.ow vPgl't:ltp<1 clitcII(,s \1'l~l'e tll(~ most; sn.tisfnctol'Y nllcl 
ecollomil':ll llI('HnS or 1mndling 1'lIno!r from t!'I'l'tH'!'(\ fields, 

Badh' ('1'0(\('<1 land I O!'l t; soil] ,(iO l,inH's Jaster tIlan yil'ginIl1l1d, }\'!'
tili:wticin with phosphat-pH nll(l kgul1ll's, nod with comnlcl'ciltl nitrogen 
nfrol'd('d SOJll(' iIH'l'('HS(' in ('fOP yipl<ls 011 ('1'0<1('<1 b,nd, lmt returllS did 
not jusLify tIl(' f('l'tilizl'l' t.I'Pfitl1H'nr.. 

http:slJnll.ow
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B(\st I'NHIlts ill ('ontl'ollillg gulli('s \\'1'1'1' oiJtaillPri In' im;tnllinQ' clwek 
clallls, plowing dOln1 UIl' gllll:,' bunks to ahout: It 1: 1'slop(', anCi plaut
ing sWl'etelo\'('1' follmn·d hy n:) ti "I' grnss, Loos!' t'Ock nlid. hl'ush it lid 
polL· dams W(,I'(' mol'(' lIsl'ftll ill gllll~: ('ontl'ol W]1('1I suppll'n1(\ntpd with 
n'gdation, 

All shnllow nlld bndh' ('I'oclpd land Sl10lIld IH' I'PLurllpd to gl'ass so 
thn,i. it l11n.~' J'(\sist flll'ui('l' l'l'OsilJn lind t:lll'Ougll soil-huildillg lil'()('('s,';('S 
l)(' I'('stol'pd to n Sllll!.' or stahili%('d usp, Ah:lll<1onpd land 1I1:IY hl' 
['('\'('g(\tntpd in n (,0111pal'ilti\"{'I~' shod [inll' by t,hl' liSP of low-('ost' ('on
s(,I.Ttllion pl'H('ti('PS alld tl1l' illt.rodllt'tiOIl or such Ipgum!'s liS Ipsp(,(]l';t,a 
S('l'i('('H nnc! sw(,l't('lo"PI'liglitly r(,ltili%('(1. A good ('onl' or IInli,'(' gl'ass 
\\'as ohtaill{'d ill :) ,"pal's 011 yil'!.!'ill land by ('](,:ll'il\Q' it or s('I'uhln' oak. 
('ontl'olling :;Pl'olll~, pn'\'pnting (in·s. ni1(1 avoidillg O\'('I'lItilizatioll, 
Xn!,i\"(· gr:1SS lhus pslahlishpd Oil this 1'0 1'1 II ('ely IIs(·lp:;s, allllndollP(1, :llId 
:;cl'llhln' onk land has C'ol1tl'olh'd ('l'osioll :1l1d llit' I'Pslllts or two spnsons 
or gmzing illdi('a!!' tJl:lt satisra('tc)I'Y pH;';! llr:lg(' \\':1;'; ·pl'o,-id('(l. 

TlJp 1'(,;';lIlts of 1I1\'('Btignti()ll~ nt till' Bt:llionli:ln' 1)('('11 iO«'I'pl'l'[(-(I 
ill tl'l'mS of t1)(·il' npplil,:tbilif)' tll tlil' Hl'tI PI:lins .\1'1':1, 

• 
\PPE\DI\ 

Til ol'clPI' tll llYllid :\11 ('xc'('ss or t:lbllrnl' ll1:ltl'I'inl tllmuu:llllllt till' tl'xl. 
(11(' dnln or till' illdi"idlllli l:lhlp,; 1)('('(',;,;:1/",' 1'01' d('I'i\ill~ till' ';'Jlllll1:1J'\' 
(nl>I(',; nnd ligllrt,,; IIsl'<I ill till' l('xt hnn' 1)(';'11 pl:\('I,<I ill ['his :lppl'll<iix :I's 
(:I"I('s }., to :l!i. 

'I'lli' d:ll:l PI'PSI'Il[l'd ill lhi,; :lPllI'lHlix pl'uiJnllly \\'illlll' or Iii til' il1[('n'~t 
to [lip ('H"II:tI I'P:UlPl'. hill. n.~ [IH'," gi,·p ,;p('('iii(' I'('('ol'd,; of till' 1'('-<1111:- (If 
PXpl'I'inH'll[llliOIl ror ,J to II yPHI'~, tl1('." \, ill 1)1' or pl':lc'li(':d ynltit' lilHI 
ill[(')'I'sl to tpcitllic':li I'l'a ci ('1'';, 

'1'\111.1. I I. .\I,IlumlOf/inti ,{,/I./. (;.II!.,,, flU"" fOI Jill ''''''',J/,(/I I" nll,{ lu.J; ;(J 

T,'ltl]'l'f:t f Un r:.~ tJlUI jt :I'\'~ 
\\.'f 1::1' 'I b
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\ \I"! .\ \1'1
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lmHH t:.Hm HHtTt' I1UHU t·,t 1'-.1 
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\I,,,t Tj,'-, I' ;0 I; 'I;' '27 :.! 1.11 :.! :~ .... fI 711J Ii Oil;! 
 .I"
.\1:1) InH ,',. 'ill .~~.... ." <II I .. ,~,:!;l no:! n 

hh I,; ..'. ,{ 
1 '" h'JUHf' 1"';' 17 "I .n ht.2 .11:111 ~ hi) 

jlll~ III 'd ~lh ;1 "Il .{II 1 Id 1 .'I~ t fl';"l 01 ..... U :!~ I 
.\I1~I1 .... t lit, :,1 'I; ~tl :\1 :1 12 ., 17 ~l':~ 1111 11 ;,~ 

- , 
.J.,,~:-:1-plt'HlIII'J 111'; .11 .. \ I,; ,~I :t I.; I itO:! Of.! " .,'

()l'!oh"r ~'fl .,' 71. " ~I:.! 2:, I J~7 ! ." 1- , 1111 :•. :!1,;~fI\t'UlIt!'1 I" ~I·! 2' :! ,"';1 ~ 
-:~ J .{II 

'" 
Ill'I'I'mb", " ~I "\ I ;1\1'" 

Yl'ur llh -, 1\ 71 I!I 'I,·, :.!tj :Itl :!:.! 

\\'anu !",'fl'un :'!fI!l!I ~I."".i . 1M):! :;H,Il:! 


" Ht'('ortb (Of l!J.l~. J~la!l. awl 1~llo I)IlI~ 

.:. ..\ V('nl~(' III t'\rwriUu,j1t ..Ial Hilt ft't"Ini..: hH 11·Yt"u }It'rl'l,l l!l;ill III 

{ "'\, ('ra;.::t' of {.. ;', ,,"'atller 'Hun':m rt'l'ord"af Ciuthru'. Okh},. lur tlw tl-yp;tr PI'J'ltull,"'~I" !!III) ,i2 :illH...hl·.... 


• 
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TABLE 15.-Anmwl number of storms and amount of precipilation on Ihe bare hard 
fallow control plot I of the station 'in relation to number and amount of runoJJs for 
the 11-year period 1980-40 

Precipit.a·J{unofTs Runofflion 

Percell! 
nOI 
21.58 
28. fJ4 
:!l.82 
32.63 
2i.8lJ 
29.70 
23.62 
30.45 
19.40 
28.10 
27.27 

; Ho.·nerr plot on n j.j,p('rc~lIt slop.) Of $t(.pbNlsvlll~ (urigiunlJ,' cbssffiNI ns Vemon) lino sandy loam. 
, I neludes rain and snow storms. 

T,\IIT,E lQ.-JJonthly average ml'lnber of slor1lls and amolillt of 1)recipitalion on the 
baTe hard failou' cOlltTol. IJlot I of the station i1~ rciation 10 number and all101l11t 
of runoffs for lhe 11-year l)eriod lfJ80-.;o 

)lonlh Hunolfs I ]'rP<:iPita.' HunolI 
j tlOn i 

, 
Number XIL1nber j Ille/us _ ! h,c"", • Percmt 

January .. ·I.,H 0.45 ' 1.4<> t 0. 05 1 3.1.;
February. .3U J.44f G.94.}~ 1
Marc.It ..... t~~ i .73 ••.1<1 r IS. 72 
,\priL. -I.5!} " ~.IS 1.2.m

57 1 .~~ : :''0.30; 
~Iay. i. 15 ' :l. ·1" ·1.3i 1.0h ; 35.70 
JUll(¥ ~~" '.on :J.~;i :1.7!l 1.51 40.4~ 

I ,)-July :J. i:i ~ • -I I.n:l .40 :10.01; 
August 5.lYJ : 2.IS, :l.-I~ 1.0,1 aO.41 
Scptf'Inhcr.. fi.45 I 3.67 1.51 41.. !~ 
Oclob~r .• ~:~J I I.Ui' .33 10. ,.) 
XOYl'/IIbrl' .. a~: 1.45 ' !!.5fJ • f;S 2t.t[~; 
l)rcr/Ilb~r. _ J.l~ , •.J;; l 1.W .O~ 5.33 

1 

, 1;100·1Ior(' plot flU n ;';'llOrOl'lIt ~Itlp(· lIf ':(rpb('ns\'iU(' (originally clns"ifi,-f] ,,~ \','ruon' 1111.. ~all(ly loam. 
, Includ,·s rain mltl ~n"w '['IWIS. 

TADl,E 17.--RlIlIOJJ of groIl1)$ of rain.~ classified according 10 eluration, from the bate 
hard falloll' crllllrol nlol,' for th(' ll-ye(lr period 1930-40 

--.-.--~---~-------:----'-;----- ------------
Runol[! A >'crug(' Ii 

Hninfnll·uurlllion grnllp (miIllJt('~'i durntiQn Rains -------
i of group LOll' I 11 igh Avcrago

_I_~____--. ----l--~-___ 
I .\I;III/I!.. ! .\"ILlII6,-r I IIIe/u·,.1 Illc/"" Inches 

Over I,2OQ•• I 1. ,til I Jr. ' 0.1I3., , I.U02 OE537 
I,IOO-1.~>(J()... ! 1~J3; ; 5 .. 1).12 I J.O()4 .452 
1,000-1.100•. 1.871 1.210,,' I,OW' ., .f)'!!' I000-1.000... .- 911 t !i • HJ.l 1.780 .702
800-noo•• _. _ 8,12/, ·1 .269 1.05.1 1.084 
700-S00 .... . f 7ti2 t; .O~O 2, S:II .76:; 
G00-700... .. .9S1 .30S 
000-000 .. .. j ~~~ Ii: f :3~~ 2.282 .429 
~OO-500.. .. , ·\·11) J'I t .011 1.9ti3 .5:16 
300-400 •••• LU,o .339art I 20 I .005 
H)()-~>(J()._ •• U5 3J .UII; 1.513 • ·tOll 
I..css tbun )00. 43 .Oll 1.000 

2OQ-:100. _.. 251 37 .0119 ~.432 .339 

.,.,[.() I ...-, 

I l!lOO·ncr~ pint on a ;.7·J)pf(-(·nl slopi.' Qf ~1('JlhrnsvilIe (originally elnssincd us \','mon) filii' sandy loam. 

-IS:iil!!7-13--il 
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TABLE IS.-Runoff of groups of rains classified according to intensity from the bare 
hard faUow control plot 1 for the ll-year period 1980-40 

I RunotIAverageRainfall·intensity group during specified intensit.y Hainsinter\-uls (inches) of group Low mgh AverageI
3O-minute: 

Over 2.5~L ••.••••• 
2.00 to 2.50_••••••••. .. ~- *. ~ .. ~ -......... 

I1Iches 
2.96 
2.20 

]I.'umber 
9 

1I 

Inc/les 
0.591 
. i96 

luche•• 
2.432 
2.831 

Iuche8 
1.433 
1.386 

1.50 to 2.00_ •••..•• 
1.00 to 1.50 " .. 

- -.- .. ~. ~ .......... " - 1. 69 
1.20 

20 
41 

.2.il 

.03i 
1. 7SO 
1.95:1 

.81)9 

.4.,4 
0.50 to 1.00. '" .... : :: __ 
Under 0.50..._. _... '" 

IS·minute: """'-'-'1- ~"-. --. -_. 
.71 
.3.5 

H 
51 

.00., 

.009 
1.J)(J2 
.li-l4 

.25:1 

.119 

Over 3.50 .......... 
3.00 to 3.50...... _ 
2.50 to 3.00•••..• 
2.00 to 2.50... _ 
1.50 to 2.00 .... 
1.00 to 1.50..•. 
0.50 to 1.00.... 
Under 0.50.... 

5·minute: 
Over 5.0n . __ ._ .... 
4.50 to 5.00 .••. 
4.00 to 4.50..... 
3.50 to 4.00... __ . 
3.00 to 3.50.•• 
2.50 to 3.00... 
2.00 to 2.50... 
1.50 to 2.00.... 
1.00 to 1.50 •••• ". 
0.50 to 1.00 •• 
Under 0.50...... 

':1.. , 
! 

:::., 

::::: ~::.:. I 

3.97 
3.10 
2. is 
2.18 
1.69 
1. HI 
.72 
.3i 

5. iO 
.1. i·l 
-1.27 
3.65 
3.1:1 
~ -~_.1_ 
2.26 
1.81 
1.30 
.SO' 
•·11 I 

S 
10 
H 

HI'31 

5:1 I•.0 
!!O 

I 
10 ' 

ti j 

li. 
1~ j 

{¥ I 
29 
28 
46 
30 
IS 

.591 

.262 

.. 226 

.251 

.(~l.i

.O:ri I 

.Oll I.009 

i)')fi I.. - ... 1.,m 
o 2t;2 1 

.351 1,OSi 

.00.5 

.0·10 

.00S i 

.011 I.OOl) 
.000 

1.963 
2.8:11 
2.282 
1. i80 
1.(195 
I.U!)!! 
LaW 
.644 

1.9U3 
1.4lli 
2.8:11 
2.282 
1.54-1 
1.953 

.. iii 
J. 992 
1.:119 
.702 
.64-1 

1.218 
1.100 
.992 
• iSO 
.37i 
.3i6 
.155 
.999 

.S93 
1.0:14 
1.041} 
1. 093 
.580 
.603 
.305 
.32i 
. 1$3 
.141 
.103

I 
I 1/100·acr~ plot 011 n i.i·percent land slope of Slephensyill!' (originaHy classified as Vernon) fine sandy loom. 



TABJ,F) ] 9.-Annual summary of rainfall, Tunoff, and erosion on lhe conlrol1J1ols on Stc]Jitensv-illc (Vernon) fine sandy loam, Guthrie, Okla. 

CONTINUOUS CO'I"J'ON; 7.7·PEHCF:N'1' SLOPE; ~lioo·ACHE 

Soil nmcndnll'l1t' Soil cOYer or crop Jlul10ff Erosion 4 

l'rc
PIOL NO.1 IIl1d year I ripitn· Prelioll Pcr PerMatcrial ,,'inter covcr 3 JJ8rvcstcd crop Dcpth cipita· Pcr plotplot acretion 

--------------- Z 
<: 

NO.1: Incht8 Cll·ft_ Inches Percent Pound. Ton. t'1
1930•.•••. _•• ___ . C'ottonslalks _____ • __ . __ . __ •• _. ____ C'ottonstnlks ____ . _. ____ . _. __ •__ •• Cottoo_--- ••.• - •. __ . _..___ • __ _33.66 iO.6 3.89 1l.6 212.0 21.26 
1931.___ •• __ ••... 29.20 _____ do.•___ •.___ •___ •. __ ._. ______ •••.••do•..•.. ___ . _. __ '._' .. __ .. ' _____ ••.•do._•.••.•.•.••.• _.. __ •..• 55.0 3.03 10.4 78.5 i.85 ~ 1932. _._ ••__ ••..• 3i.40 ••__ .do...••••.•-. __ ••• _••••••• _•.• _ •.••• do •.••• _ ......... _••.• _.•_. . ••••do•••.•••••••.• _._. ___ .. _., 129.9 7.16 19.1 479.3 47.93 
1933••••_..••••_. 31.40 99.9 5.50 17.5 130.6 13.06_••••do._•._••• _•..•• _. "'" •• _.• ' ______.do. ______ . _______ •____ .. _." ____ .do_____ .. __ 

1934.... _.___ ..__ • __ ._do_____ • ___ •_____ • ______ •.. ___ ...._.do._.•. _________ • ____ . __ •___ .do..... _..• ___ . _____ .. ___ _
35.30 125.5 6.91 19.6 161.2 16.121935"._____ •___ _ _____ do ____ ._ ..____ ,_._ ._ .• _•• __ '." __ . __ do____• _.......___ ..•.•. _ .• ___ •• do_. ______ •_. _.... _.. __ •• __
31. 73 53.7 2.96 9.3 88.0 8.80 ~ 
1930__ .• ________ . __ ••• do.___••_.._ •• _. ___ •.• ___ •••••__ . __ .do•••___ .•. _. ____ •. __ • _. ___ .. •____ do.____ •• __ •__ ._. ____ •• __ ._21.45 47.5 2.62 12.2 53.6 5.361937_ •__ •_______ _ _._ •• do.___ ._•• ____ • ___ .... ______ ••.• ____ do. __•__ .... __ . __ • _... __ .. ' __ . ______ do._______ ..• _.• ___ •_____ •• ]? ')2·1.13 .67 2.8 17.2 1. i2 ~ 
J938..___ • ____ ._. ____ .do_._.__ ._••__ •_____ . _._. _____ ••_•• _do. __•______ .. _____ •. __ ..... ____ ••• _do_._•• _. _.• __ .• _____ •__ .•_ C/131.36 35.1 1. 93 0.2 19.0 1.00
1939••_•.. __ •___ • __ •__ do_._.__ •• ____ •• ______ •• __ •___ • _. ___ do.___•. _•••.•_•.• ______ ._.•• __ ._••_do.____ • __ • __ ..........._•• 

19-10_.___ , __ • _. __ • ___ .do.____ ••__________ •.•.•_. ____ .••___ do •• __ • ____ .' _. __ •. _•• _•. __ •• __ . _••_do. __•• ____ • _....____ ... _. 
23.56 31.9 1. i6 7.5 13.5 1. 35 

33.28 22.9 1.26 3.8 25.4 2.04 zA '·cragc._•• _•. 30.22 -------------------'"'------~- .. ., .... -,..-- ...... -_ .... ~ .......... - ~ -_ ...... ~""" ---_ .. -- .. --- .... - 62.2 3.43 1l.4 116.3 11.63 


~ CON'l'IN!;OUS CO'l"l'OX; 7.7-PEHCEK'l' SLOPE; ~~o-Acrm o 
C/1
H 

No.2: 
1930•._._•• _. ___ . Cottoostalks._. ______ ••. _. _•• _._. _ Cottoostnlks •• __ •• _. _•••• _•••• __ •. Cotton•••• ____ . ____ • __ •_____ •• 245.1 ~~M 3.38 10.0 579.6 14.491931. __ • ____ • __ .• ••• _.do ..__ • ____ •• ______ .... ____ ._....___do_________ ••___ ••___ •• _.. __ .• _____.do. __ -- _.•_. ___ •• __ • _____ ._.20 286.2 3.91 13.5 1,015.5 25.51
1932__ • __ ...._••• _•••. do••___ • ___ ••__ •••. _._ •• ___ ••• ____ ..do_. __ •___ ._. __ •••• _.•••___ • ____ •___ do. ___ -.-_••• ____ •• _. __ •___ n~m 407.0 5.61 15.0 3,521.6 88.041933.___________ _ _•••_do____ •____ • ____ •__ •___ •• __ •• _______ do_______ • _. __ •• __ ••• ____ •_________ do._______ ._. _••._________ _llm 385.0 5.30 16.9 1,323.6 33.091934.____________ • __ ._ do_. _________ • ____ •______ ••_. __ • __ ..do _______ .___ •_____ •_____________ •__ do.__ •___ •• _____ •• _•___ •__ _MW 565.1 i.78 22.1 1,506.4 37.661935____________ _ _____ do.______ •_______ •_______ • " __ • __ ••_do••••••• ___ •••__ •• _'_" ____ •__ • ____ do.._•• __________ ••• _____ ._ 

1936____________ • ll73 •__ ._ do __••__ •__ •__ .. ____ •__ •____ •• _ • ____ do •• ______ • _' __ •• ____ •________ • _____ de•________________ •____ ._. 260.5 3.59 11.3 l,8M.0 46.64 ~ 
~e 217.6 3.00 14.0 1,004.4 25.11

Kg 92.4 1.2i 5.3 243.8 6.09
1937____________ _ _____ do ••• __ •_______ •___ •••____________ ._do___• ___ . __ •__________ • ___________ do_____ •• ___ •• _. _______ •• __ o 
1938_________ • __ . _____ do .••_____ •___ •••• ___ •• ___ •• __ _ _. ___ do________ •_., ____.,,____ •____• " ___do.______ ••__ •_•••••• __ • _._ t<n.36 216.1 2.98 9.5 825.6 20.641939_:.____ . ___ • __ ._.__ do._....____ ._.____ •___ •____ ._. _____ do.______ ••• _...... __ ••• _. _____ •___ .do_____ ._. __ •• ___ •• __ ' ____ ' a56 118.6 1.63 6.9 222.1 5.5511140___ . ______ ._. __ •__ do._._._. ___ ._. ____ •. ___ . __ • _" ._. __ do_._____ •• _._. ____ • _____ ••••__ •• __ .do••__ •____ • _., ___ •___ • ___ •~28 232.8 3.21 9.6 593.7 14.84A ;-cragc ______ . .~ 275.1 3.79 12.5 1,104.8 28.83 

See footnotes nt end of table. 

0':> 
...:r 
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TA ELl': 19.-Annllal summary of rainfall, runoff, and eroS1:on on the control1J7ols on SlqJitenslIl'lle (Vernon) fine sandy Zc:;;m. Onthde, Okla.- a" 

~~~ 

CONTINUOUS CO'l.'TON; 7.7-PERCENT SLOPE; Hoo·AORE 

Soil amendment' Soil cover or erop Runoff Erosion' 
Pre· ----- IPlot NO.1 on!1 year cipita

1'1'0'tion 1'01' Per >Material Winter cover 3 ITor vested crop Depth cipita' Per plotplot acre t<
tion 

~ 
No.3: Inches Ou.JI. Inches Percenl Pounds '1'ons1930. ____________ 33.66 Cottonstnlks. _-.---- -- .....-- -•• __ ICottonstalks ---------. ---.....-- -- Cotton..... - --- -- -...... ---'-- ]60.2 4.41 ]3.1 3tH. 2 17.56 ~ 1931•• ______ •___ _ 29.20 __ __ .do,_______ . ___ .... _•__ .......... ___ .do___ •••.. _..••• __ .... __ •__ .........do_..... , •. , • __ ........_••. 140.0 3.86 13.2 231.4 11.57 


19~2 ._ 37.40 ]94.7 5.36 14.3 1,371.0 68.55 ~ 1933___ • ________ _ 31.40 175.9 4.84 15.4 291.0 14.55
1934_•• _..______ _ ~:::JL:::::::::::::::::::::::::: :::::at:::::::::::::::::::::::::::: :::Jg:::::::::::::::::::::::::35.30 251.5 6.93 19.6 302.6 15.13 
1935_. __ ._••.. _._ 31.73 ..... do .. __ ..___ ......... _••• __ ••.. , •. ..do.... ____............... _•.••• __ ••• do __._.._______.....___ .. __ 103.1 2.84 9.0 368.2 18.41 

]936.•._. _.•. _. __ 21. 45 __ ...do ........ ___ ••.••.• ___ ...... _..... _do. ___ .... __ •... __ . __ •• __ .• __ •• ____ .do...... ______ ... __ .• "'_" 97.4 2.68 12.5 235.9 11.80 

00 

t;..l __ • __ do __........ ____ .. __ •__ ...... __ ... __ do..... ____ ......... _........ __ •____ do....____ ...___ •__ .• __ •__ •
1937•..•••••...•• 24.13 33.5 .92 3.8 36.3 1. 81 

1938...•. _.•••.•• 31.36 __ . __ do...... ____.....................__ . do .......... ___ '.'.' .• __ '" ___ .•.• __ do•.._... __ .._..... __ "'''_ 96.2 2.65 8.5 208.7 10.44 
~l 


1939.... _._..•.__ 23.56 _.. __ do...... _____...... __ ............... do_........ __ ..... , ..... _____..... __ do....__ ...____ ........... . 33.9 .94 4.0 6.9 .35 

1940.•.•_•••_•• __ 33.28 • __.. do...__ ..... ___......... __ .. ___ . __ .• do .... _.. __ .____ •.•• __ ... _. __•• __ •__ do............._.. _.. _____ . 83.1 2.29 6.9 221.2 11.06 
 ~ Average •••• __ _ 30.22 1···..··--· -.. -----.--.--•. ----.--.-- .. ---- ...... --....-- .....-........ -- ----.--.. --......... -.--.......- 124.5 3.43 11.4 329.5 16.47 

'fl 
3-YEAR )W'l'A'J'ION: CO'l.'TON, 'VEEA'!" AND SWEE'l'CLOVEH; 7.7-PERCENT SLOPE; j.ioo-AC1m t:l 

I:';l 

No.4:
1930_.______ •• _•• 33.66 None........... _..... _.. __ •__ ..... WheaL_ ........____ ... """00 ___ Onts........ __ ....... __ ''''' __ 163.1 ~~ 13.4 61. 6 3. OS ~ 

193L.____..___ _ 29.20 __ ...do......... ___ .....___ ......... Swcotclover __ ...... _•••.• __ .. ' ___ Sweetclover____ ....... _......, n:1.3 ~12 10.7 19.6 .98
1932_____•• ______ 37.40 Rotation residues _____ •• __........ Rotation residues .... _____...... . Cotton.__ .. __ ...... __ ... __ ." 1U7.0 ~~ 12.3 786.2 39.31 o 

1933_.._... ____ ._ 31.40 None...__ ....._. ___ • ____• __ ..... __ Wheat...... __ ._ ...... __ . __ WheaL... __ .................. 200.5 LU 17.6 53.4 2.67 ''OJ

1934___________ __ 35.30 .....do....__ •____..... _.••_........ Sweetclovcr. ........... _........ __ Swectclover.......... _........ 61.1 I.U8 4.8 4.4 .221935____________ . 31. 73 Rotation residues __ •__ •••• __ ... _.. Hotation residues ... __ • __ ... __ ... . Cotton_______ • ____ . __ •. __ .•__ _ 89.6 ~47 7.S 182.8 9.14 > 
1936__. ___ ..____ • 21. 45 None...... _..... ____ •______ .. __ •. _ Wheat. ....... __ . ______ ._ ........ . Wheat. _.........____ .. _____.. 
 120.5 ~n 15.5 2·1.1 I. 201937___________ __ 24.13 __ • __ do...... __ •________ ..... ___ .• __ Swectclo\'cr.. __ .. ___ •__ . __ ...... __ Sweetclover....____...... __ .. , 81. 7 ~~ 9.3 21. 7 1.08 §
1938________ . __ __ 31.36 Rotation residues ....... __ ..... ___ Hotation rcsidtlt's ...... _........ _. Cotton ..... __ ......... _....___ 84.4 ~n 7.4 82.4 4.12
1939 ,_____ ._. ___ 23.5G None__.... ______•.•• __ .... _.•.• __ • Wheat. ___.... __ .... __ .... __ • __ Wheat...... _... ____ ....._.. __ • 38.0 I.M 4.4 5.1 .251940__ . __________ §33.28 __ .. _do................. __ ...... __•. Sweetclover....... __ Sweetclovcr... ____ ...._____... , 71.5 1.~ 5.9 19.5 1.0t


Averago.. ___ __ 30.22 .......__ .._____• __ .. _... __ .... __ ........ 
 1· .... ··--·--··· .. ······_ .. ··· .. ·1 108.2 ~~ 9.9 114.6 5. i3 ~ 
I:';l 



• 

:J·)'EAH lW'l'ATlON: Wl1.EA'J', SWJ.;E'l'CLOVEH, AND OOTTON; 7.7·PEIlCBN'L' SLorE; Huo·ACIm 

No.5: 
1930•••••..•••.•. ~oo None...... __ ...... _.•.• __ •. __ .• __. Sweotclovcr__ .•__ ••• __ ••••• __ .•• __ Swcetclo\'er____ ••. _._...... __ . 119.2 Lm 9.8 10.2 O.fit 

1931....... __.... am Swee(clover__ . __ • __ .••.••••.•••••• __ • __ do...__ . __ •••.____• _______ ..... CottOIl_............. __ ••_. __ .. 109.0 L~ 10.4 117.8 5.89 

1932._.......... . ~~ Nono .••• ______ •__ .......... '...... WheaL ___...____..__________ •___ • WheaL __ .._________ ......._•• 140.2 4.11 11.0 19.6 .U8 

lU33........... .. m.~ ... __ do __....... _. , __ •.• ,.' ... __ ... Swcctclovcr•. __ .._....._.... __ • __ • Swoetclovor_ ....____..... __ ... 87.7 ~a 7.7 16.8 .81 

1934............ . MW Hotatioll residue •. __ .•. ". Rotation residues. _________ .• ____ . CottOIl....._. __ ...._. __ ._ ..•.. 2~.6 aw 17.8 224.6 11. 23 

1935............ . m.~ Nono..... ____ ._. ____ ... ' .... __ •.. Whont. __ .. __ •__ ...._. ___ ....... _, WheaL._. __ . ____ ..••••. ____ __ 127.8 L~ 11.1 35.2 1. 76 

1936•••• _•• ___ ••. ~.§ . ____ do,. __ .. __ .• __ • ______ •• ' ..... , Swoolclover......___ ...... __ ...... Sweotclo\"or___ """'" _••.•.. 14.8 .~ 1.9 2.0 .10 

1937... ____....._ 24.13 Hotntion residUes. ___ .... ______ .. Rotation residues ........... ____ __ Cattail... ____._.......... ___•. 20.7 .a 3.4 19.5 .98 

1938_...__ .. __ ••. RM Nono............. ____ . """, __ .. Wheat. ...._....._._..... __ ""' __ Wheat..._...... _._.__ ....... . 57.0 1.~ 5.0 7.4 .37

1939.... _________ nw ... __ do .•__.. ,,,_,,, __ , •. __ ••.•.•... Sweotclo\"cr. ______...........___ .. Sweotclover ._ ...__. ___ ... _•• __ .3 .m .0 .0 .00 
 ~ 

~~ Hotatioll residues .. __ . __ •••. Hotation residues, ____ .__ •• _____.. COttOIl_.. ____ •__ •. ____•••••••• 59.6 1.M 4.9 56.0 2.80 t;J19~0·-·-....-----1.r.vcrago___..__ m~ 1-·------·--·----····, .. '.. . ....... r·-----..·--....---- .....--- -------- 89.4 ~~ 8.2 46.3 2.31 


~ 
3·YEAH HOTATION: S\\'EE'l'Cl,O\-ER, COT'I'ON, Ai'lD WnEA~'; 7.7·PERCEN'l' SI,OPE; Ho~·ACRE §2 

~ 
1'<0.6:1930_________• __ _ 

~oo Swcotclol"er...........___ ..... _••. Sweetclol"er••• _. ________ •____ "'__ Cotton.__ ..... ____ ._... ______ . 146.0 4.02 12.0 266.4 13.32 ~ 
1931. ___ • _______ . am 1'<ono.._____ "'''' _. ______ "" .... . Wheat. __ ..... __ .._____ .. ______ ••. WheaL ___ • __ ....... ____ .• __ __ 117.0 3.22 11.0 10.4 .52 Ul 

1932__ .•• ___ •. _._ ...__ do ..________.... __ ...________• SweetcloYCr... ______ . __ .. ____.... . Swoetclo\"er_______ ... __ .... __ • 11.2~~ 122.2 3.37 9.0 .561033___ . _____ . ___ ~ft Hotation residues ___.... __ .... _. __ Hotatioll residues .. ____._......__ _ Cotton... __ ........ ______.... . 183.5 5.06 16.1 142.0 7.10

1934._•• _. ______ _ MOO 1'<ono ________ •______ .... ____ •_..._ Wheat •_____ ._. __ •____.. _________ . Wheat ........___ ... ___ . __ . 249.7 6.88 19.5 26.6 1.33 z 

1935_____...___ __ ~.~ __ .. _do ____ .... ______ . ______... __ .. Sweetclover. __________ . __ •• _...... SWcotclol'cr_____ •____ .... ' __ .' 70.3 1.94 6.1 7.6 .381936_________ • __ _ ~.U Rotation rcsidue$ ... _____ ...... __ . Rotatioll residues_ ..._____ • _____ __ Cotton.__ •• __ . __ .•.. ____• __ ••. 88. a 2.43 11.4 00.6 4.53
1937.____ • _____._ 24.13 None________ ....... ___ . _____ ,~ ___ .. _.. WheaL ____ .. __ •• ___ ..•.• ,. Wheat ___ . __ . ______ . ______ • __ 52.1 I.H 6.0 12.1 .60 ~ 
1938__ . __ ... __ •• _ m.M ____ .do•.___ ......_.....___ ...... . Sweetclovor__ .... __ .... Sweet.cJo\"rr. ___________ . __ . 12.2 .34 1.1 1.0 .05 o 
1939___ .._______ . Ulnw Rotation residues. _____........... Ho~atioll residues ..... . OOttOIl ... 20.2 .80 3.4 19.1 .95 H
1940 , __________ __ 

~~ 1'<ono...... __ ..____ .. __ ._......... . 'Yheat. Whoat. __ 118.1 3.25 9.8 115.5 5.7P.

A verage. _____. m~ J08.1 I 2. U8 0.0 63.0 3.19 ~ 

------ t":l 
See footnotes nt end of table. ~ 
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TABT,E 19.-Aml!lal .~lImmary of rainfall, rU'noff and erosion on the control plots on Slephcnsvillc (Vernon) fine sandy loam, G11lhrie, Okla.- -..t 

, Continued 

CON'l'I);[UOUS BERMUDA GRASS; GRASS CLIPPED Tv SIl'.fULA'l'E GRAZING; i.i·PERCENT SLOPE; Hoo·ACRE 

Soil amendment' Soil co,'er or crop Runoff Erosion' 

Pre· IPlot No.' t ,] year cipita· 
Per Prc~ Per
tion Winler co\'er , ITar\'osled crop Depth cipita' Per plot 
Material plot acreLion ~ 

------------- ._- t:d 
Clt.fl. [llche., Percellt POll7lds Tons ClNo.7: Illches 

1930............ . 33.M None (clippings) ........ __ .... __ .• Bermuda grass ......... __ ..____ ••• None (grass) ................. . 34.6 0.95 2.8 1.3 0.06 

1931.____...__ • __ 29.20 ____ .do ......................__ .... __...do..... __ .. ". __ •__ •__ ......... -- ••do ..__.._--............. - .. 5.0 .14 .5 .2 .01 

1932__________ ... 37.40 ____ •do. __..... _............. __ ......__ .do •• _.............. __ ........... , •. do ......... --........... .. 22.0 .63 1.7 .6 .03 

1933........____ . 31. 40 .....do ....____ " ...... __ .... ____.......do .............................. __ .do .••"" , ............... 9.5 .26 .8 1.1 .06 

1934______..____ . 35.30 .. ,do .. ____ ................ ____.......do .................................do .....____ ........... . Jl.l .31 .9 .6 .03 
 i
1935__ • _______ .. . 31. 73 .....do ...................__ ............ do........... .............. .. .do ........... __." ...... .. 5.3 .15 .5 .3 .01 

1936____ •_____.. . 2l.45 ..... do...... __ ..... ............. . __..do... ... ....... ...... ..... . .... do .................... .. 6.4 .18 .8 .2 .01 00 

193i____ ....... . 24.13 ..•do ..............................do..... ...... .......... .. ......do................ .. 3.6 .10 .4 .1 
 .00 IJ:> 

J .) "-l
1938__ ............. 31. 3G .....do ...............................do.... • ......... __ .••do ................... . .03 .1 .1 .00 

1939..._....... .. 23.5G .....do. ................... ...... __ ••do..... ..••. do ...................... .. 
 3.5 .10 .4 .0 .00 

1940.....______ . 33.28 .....do"................ ......... .....do... .. ..do................... .. 7.1 .20 .G. .3 .01 


A'·erago.. ____ . 30.22 10.0 .28 .9 .-1 .0" ~ 
1 --+-"---.. -'--~- --- --- .....,.. !1l 

FALLOW UNDISTURBED EXCEPT FOR REMOVAl, OF W~:EDS BY CU'l"l'INO; 7.7·PERCE);['L' Sr,OPE; }ion·AORE 
t:I 

No.8: 
1930. __ • __ ".... 33.00 None. ~~___ ~ ~_ ~ _~ __ . _~ ~ __ ,,~ __ ~_ ~..... None.__ .... ___ ~ ___ . ___ ..,_~, __ __ w _ .. ,.__ Nonc______ _ 280.3 7.72 22.0 301.8 18.09 ~ 
1931............. 29.20 . __ .. do ....................... __ ... __ .do._.___.......... __ ....... , .." ..do ••. " ..... . 22S.3 G.29 21.5 120.6 0.33 
1932.. __.... ..... 3,.40 ..... do .................................do................................do ........... . 370.2 10.20 27.3 2ii.O 13.85 o 
1933............. 31.40 ..••. do .................................do ................................do .........__ .... -- ..... :lG2.1 9.98 31.8 402.0 20.10 "'J 

1934.." .• __ .... 35.30 . __ •• do ... , .............................do.............. __ .................do._.................... -- 418.1 11. 52 32.6 58·1. 2 211.21 

1935""......... 31. 73 
 320.3 8. 82 27.S 084.G :14.2:1 >
1930...__....... j 21. 45 Zll.2 6.37 29.7 :114.1 15.70 

1937............. j 24.13 200.6 5.09 2:1.0 577.2 28.80 §
3·16.7 9.55 30.5 457.3 22.S(j 


1939.........__ •. 23. 50 

1938. __ ._....... 31.30 


1GO. 2 4.58 19.4 20·1.·1 10.21.:~.~:....··:::...I····:~m: •. ·:·:::·····:•.•·:. :::.·~m·::·m:.•••·:·:·:·· 23:19.5 9.35 28.3 819.1 40.95 
Avcrago...... . 30. 22 

1940........ __ .. 33.28 

!W7.2 8.18 27.1 437.1 21.80 

. .- ~~-- ---.~ --~----

~ 



• • 
DESURFACED (S TO 10 INCITES DEPTIT); CONTINUOUS CO'l"rON; 7.H'EHCENT Sf.OPE; Hoo·ACm~ 

No.9: 

1930............ 33. GO CoLtonstalks................. .•••• CoLtollstnlks...................... Colton...... . 322.3 8.S8 20.4 70.).0 35.25 

193L•.•...•••••• 20.20 .....do..................................do..................................do.......................... 250.8 U.Ol 23.7 273.S 13.60 

1932............ 37.40 .....do..................................do..................................do........... . ·127.4 11.77 31.5 1,019.0 50.05 

1033........... .. 31.40 .....do..................................do...................................do.......... __ 343.9 0.47 30.2 509.4 28.47 

1034............ . 35.30 .....do..................................do..............................".do.... . 438.0 12.07 34.2 83S.4 41.92 

1935............. 31.73 .....do..................................do...................... __ ........do ................ . 273.3 7.53 23.7 726.6 36.33 

1930............. 21.45 .....do............................... ~.<Io... .......... __ ...............do....... __ 211.2 5.S2 27.1 394.S 10.74 

U137" .......... 24.13 .....do..... .......... ..........do...............................do........ .. 150.1 4.14 17.1 221.0 11.10 

1938.......... . 31. 30 .....do....... . ...... . ••.!lo...... __ __ ....................do .. . 268.7 7.40 23. (j 637.2 31.Sr. 

1030............ . 23.50 ... __ do..... . ....... ". ....do... .....do.... 107.9 2.07 12.6 10S.3 9.01 

1940 .......... 33.28 .". ,10 ••• __ ......... "'" .....do... _.... _. . ....do•.. 200. -1 5. i7 17.3 472.0 23.03 

Av~mgc ....... .. 30.22 2i3. 0 7.52 24.0 550.6 27.53 
 I

VIRGIN WOODS SORUB OAK AN» SO~lg NA1'IVR GHASR, UN])IR'I't:Hmm; 5.li·.PEnC"N~' Sf.OPE; Hoo·ACIm §2
':""'------- ..--.•~- ~ 

No. 10: o 
1031 .. 29.77 Nono (lOfi\,CS) ..... . 'I'recs-lcnv(ls-grnss Nonc~ ... ., 1.:1 0.0·1 0.1 0.4 0.02 !i, 
1932....... __ 37.7:l ..... do..... " ... .. . ....do ... . 2.3 .06 .2 • -1 .02 Ul 
1933... 31.85 .... _do ............. . .. ..lIo ... _ 2.7 .07 .2 .5 .03.....::::.C::ag:::::::::::::·
1034 34.90 .....do....... .. . .do............. . ..do .... . 5. a • J5 .4 .2 .OL 

1935:.: • 32.80 .. .•do ... . .....<10........... .S .1 .1 .00
0') Z 
19'30... .. 2L52 ...do..... .. •..do......... _.. .0 .00 .0 .0 .00
....:::: I.::::~~.:::::::::: trI1937... . 25.21 ....do ........ . .....do............... . .3 .01 .0 .0 .00 

1938...... . 33.12 ....do ...... .• do ....... . ._ .do....... .. .2 .01 .0 .0 .00 
 ~ 1939.. ..... 23.00 _..do... . .. _..do....... . .... do ... .. .0 .00 .0 .0 .00 

1940.••• :14. S6 .._.do.... . ...clo......... 

_00. 

. . ..do .0 .00 .n .n .00 

.·\.\'crnge .. 30.57 1.3 .0·' .1 .2 .01 
 S z 

VIRGIN WOODS SCHUll OA K, SOT\'(E GRASS AND WEEDS, lJUHNI~D OVEH ANNUA 1..1,),; r..17·PI'llCI~N'1.' SLOPt':; 71ou·ACI! g C':l 
o 

----~~ Z 
No.ll: 

103L __ ... • 77 None (fishes).. .......... __ ... 'I'rct's·lclwes·grnss... .,. NOllo .... . .. 15.8 O.·t·, 1.5 2.4 0.12 o 
~ 

1932 ........... ~73 ....do........ . ....do.... .. . __ . __ ..do..... _ .. 110.9 3. :If S.S 7.8 .3U 
1933......... _.. . n~ ....do....... __ ..... , ... .. ... lIo... ..... ..........do....... . .. 7S.0 ~. Iii II. S 4.0 .20 ~ 

'00.1934............. ~oo .....do...... .. ...do... __ .•. .... ... do ... . .. SO. 9 2.2:1 6.4 1. G .08 

1935. a80 .....do...... .. ....................<10........ . .......__ ....... ,do...... .. 7U.2 2. Ie li.·t :l.7 .10 

1936... _........ . 21.52 .....do... ..... ............ .. .. <10................................do ...... 4.7 .1:1 .ll .4 .02 

1037........... .. ~ft .....do...............................do................................do......... . •.. 15.5 1.7 .7 .03
·."1935.......... .. RU .. ...do.................................do ................................do.."............ '. .8 0'1 .1 .0 .00 

1939............ . ~oo .....do........................ ..•• •....do..................................do...................... . .- 1.5 .0, .2 .2 .01 

1940....____..... ~80 .....do..................................do..................................do................. . 21.4 · 5~ 1.7 1.1 .05 

Average......... m~ 41.5 1.14 :1.7 2.2 .11 


'-' -...:J 
See footnotes at end of table. ~ 
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TABI,E In.-Ann1lal snlllllwry of rainfall, runoff, and erosion on the control plots on SlcplwlIslJille (Vernon) finc sandy loam, Guthrie, Oklct.-..1 
Continued ~ 

(ADJOINING WOODS I'LO'!'). CON'l'lNlTOUS CO'I"I'ON. l'LOWED (SPADED) IN FA T,L ONLY; 6.02·PERCEN'L' SLOPE. ~1oo·AORE t;5 
Roil cover or crop RunotI Erosion 4 

1'rr· 
Soil amendment' J___._ ~ l'lat NO.1 anrl yeur ripitn' Pro· aPcr Perlinn ~Intcrinl Winter cover' Hnn'cstcd crop Depth I ripita· I PCI' plot >Jllot ncretion t' 

________• ___, __________.,, _____ I __ , ____•___~---------~--·,--------.---,---,---,-__ 

No. ]2: [7Iclles Cll.ft. Inclles Percent Pounds Tho ~ 
1031............. 29.77 Nono.......... .. •....•• None __ • __....................... Cotton...... ....•.•.•.••••. 21.7 0.60 2.0 20.0 1. 45 ~ 1032............. 37.73 Colton s[nlks........ ..... ........ Cottonstalks.........................do....... '" .............. 180.6 5.00 13.2 712.4 ~U t;j

1033............. 31. 85 ..... do.................................do............. .•.•. .••••.•. . .... do.. .... .. ................ 202.2 5.57 17.5 164.0 8.W 

1934,............ 34.96 .••• do................................. do ................................. do ........................ 245.S 6.77 19.4 221.4 ]1. 07 ~ 

]935....... ...... 32.80 ..... do............................... do ................................do........... •••.••.•••••.. 95.5 2.63 8. 0 201.6 ~U 2: 

1936............. 21.52 .••.. do................................ do..................................do......................... 02.2 2.M 1I.S 7S.0 ~OO 

]037............. 25.21 .....110............................. . do ............. ~ ...................do......................... 55.7 1.53 6.1 52.0 200 00 

103S~ .•..•...••• , 33.12 •••..do........... ..•.•.. ...... ..... .. do..................................do......................... 110.6 3.05 0.2 SO. 0 ~W c.:> 


-11030..... ~ •.. ~~ .. 23.00 ..... do .......................... .... do................................ ~do.......................... 36.6 1.01 4.8 8.5 .0 

1040............. 3·1.86 ..... do.................... .... do..................................do......................... 120.2 4.31 0.5 137.4 ~U 

A"crage......... 30.5il .......................... "' .......................................... , ............................... 116.1 3.20 10.5 178.4 8.00 q 


(ADJOINING "'OODS PLOTS). J3lm:-.! n)A AND BTXES'['lD! GRASS, UNDISTURBED. 5. 17·I'ERCENT' SLOP],;; Hoo·ACRE (fl 

t::j 

No. 13: 1 I "- 11034............ 34.06 NOlle (dead grass) .... ~ __ .......... l\Iixod grass ...................... None......................... 1.8 0.0;; 0.0 0.[ O.llO 

1035............. \32.80 1..... 110..................................do..................................do......................... .0 .Ou .0 .0 .00 ~ 

]936............. 21.52 , .... 110 .............................do ................................110..................... ... .0 .00 I .0 .0 .00 


.0 .0 .00 

.0 .00}~3L=: ::::::~:: ~~: n : ::Jg.::::::::::::::::::.::::::::: .::':3g::::::: :::.:::::::::::::::: :::::~:~ :::::::::::::::::::::~~:~~.~~_ .~~~ ...._ .0 ~ 
>-

J All plots have n uniform length of 72.6 feet except No.1 which is 36.6 nnd No.2 which Is 145.2. All row crops planted up nnd down slopo. Cotton crops, unless ot\wr. 
wise noted, hB,'nsoil prepared by plowing (spnding) tbe latter purt of Mnrch. The plots in crop rotation arc plowed only preceding the crop of cotton. Plots 1 to I~ wero established §
on Yirgin soil, plots 1 to 0 during 1020 and plots 10 to 12 during [030. Plot]3 was estahlished during 1033. 

, Soil amendment refers to any incorporation wIth tho soil during the calendar yoar. 8 
3 Winter cover refers to portion of calondnr year preceding the harvested crop. 
I Prior to 1039 soil losses were determinod by WeighIng entire wnsh-otI. For 1039 and 19·10 losses were calculated from weight of aliquot snlllplcs. 
, Hccoh'ed an application of 3 ponnds of superphosphate and 30 pounds of lime. ~ 

~ 
t;j 

" 
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• 

TABLE 20.-Soil (lnd water losses from control plots under various kinds of vegetation and from a bare hard fallow plot /ly classified group~ of 

mins 1 for the l1-year period 1930-40 

Rainfall Water loss 
'·---1 Soil loss per acre 

Plot I Y'eg£ltati\·ll ('on~r and rninrall group Amount Amount l'ercent of rainfall 
Xo.' I I

Rains -~---~-

Low High Av~rage Low High AVerage) Low lligh IAvemge Low II igh A "eruge H 

Z.. J ------ ----- --- -------------------- --- ---- ---- <! 
1Annunl for the pel'iod, J.Vu11lber Illches Illches Illches Tnches Inches Illches Percellt l~t!rcelll Pacelli ')lons 'rons ,/'ons t'j 

7 i Bel'lIluda gruss. clIpped ...................... 37.40 30.22 0.000 0.950 0.2iG 0.00 2.82 0.91 0.00 0.06 0.02 
8 j Bare hard fallow........................... _.. 21. 45 37.40 aO.22 4.578 11. 520 8.188 19.39 32.63 27.09 6.33 4095 21.86 ~ 

H 
10 I Gndisturbcd virgin woods'._ ................. 21. 52 37.73 30.57 .000 .150 .036 .00 .43 .12 .00 .03 .01
["" Q5711 Woods burned once a yenr' ' ......... __ ...... 21. 52 37.73 30.57 .020 3.300 1. 143 .10 8.75 3.74 .00 .39 .11 ;»
..,121 rontilluouscotton',,_ ------ .... ' -- ........ _ 21. 52 37.73 30.5; .600 6.770 3.198 1.01 19.93 10.46 .42 35.62 8.92 
 .....13 f Bermuda gross and nfitiyo grass.5. ~ ~ ~ ____ . 21. 52 :14.96 29.52 .000 .05ll 0.006 .00 .14 .02 .00 . 00 .00 0------ ---.-~~ --- ---- ------~- ---  zIOroups of rains for the period: UJU igh·iutensitr rains: 
7 I BerlJlUdngrnss.clipped. __ ........ ___ .. _.. } { 1.20 5,76 2.49 .000 .298 .083 .00 11.52 3. a3 .00 .02 .01 1-121 Z8 Bare hnrd fallow________ ................. _ 1. 20 5.70 2.49 .591 2.831 1.348 30.83 86.25 5·1. 14 I. Hl 20.10 4. UO 


10 Undisturbed "irgin woods , ............... } 1. 12 5.85 2.50 .000 .092 .012 .00 2.09 .·18 .00 .01 .00
10 {11 Woods burned once a rear' ..... ___ .... 1.12 5.85 2.50 .000 1. 270 .302 .00 48.12 12.08 .00 .17 0" 
12 Continuous cotton ' .... _..... __ . { 1.12 5.85 2.50 . 0.15 2.826 .829 3.3.1 69.40 :l3. Hi .06 11.06 2.67 ~} 1313 Bermuda grass and native grass' 1.46 5.85 2.6·1 . 000 .042 .00-1 .00 .96 .15 .00 .00 .00 0 

Mo(lernte·intensity ruins: UJ .....
i Bermuda grass. clipped .... " .......... } .52 4.15 1.51 .000 .·H9 .030 .00 32.79 1. !19 .00 .00 .00
29 { ~~ Barc hard fllllo\\'... __ ...............__ ... . 5~ 4.15 I. 51 .125 1. 953 .70-1 f,. 03 ,n.5G 40.62 .26 4.90 I.M 


10 Undisturbed virgin woods'. ___ ._" ...... } 
q" { .48 'J. 36 1.70 .000 .018 .002 .00 .90 .12 .00 .01 .00 


II \\'oods burned once a yen l' , ' ••• _• __ " ... .1 .48 4.36 1. 70 .000 .8H .108 .00 51. 11 t3.35 .00 .09 • Ul 
 (')
12 Continuous cotton , ......... ". _. __ ...... } .48 4.36 1.70 .000 1.007 .3:1I .00 5:1. GO 19. .J7 .00 7. :38 .99 
 010 {13 Bermuda grass and native grass ' ... ___ ... .62 3.23 1.65 .000 .000 .000 .00 .00 .00 .00 .00 • DO ZLow·intensity rains: .., 
i Bermuda grass. clipped __ • 31 .30 4.12 .90 .000 .013 .001 .00 2.24 .07 .00 .00 .00 ::c 
8 11llre hard fallo»·............. 31 .311 4.12 .90 .000 I. 992 .278 .00 92.47 30.8ll .00 l,fiS 4" 0 

10 Undisturbed "irgin woods ' .. _.. 29 .36 4.10 .91 .000 .Oll .000 .00 .27 .0-1 .00 .01 .00 t:" 
11 "'ootls burned once a year' ••.. _. 29 .36 4.10 .Hl .000 .lml .007 .00 22.70 .77 .00 .01 .00 
12 Continuous cotton ' .......... __ . __ . 29 .36 4. \0 ,91 .000 .570 .00 38.34 9.45 .00 2.03 .11.086 I
13 Bermuda grass and nntive grass ' ..._.:::: 6 .29 I. Gn .56 .000 .000 .000 .00 .00 .00 .00 .00 .00 

I The rains lire grouped into high·. moderate·. lind low·intensity ruins on the basis of 30·minute Intensities of 2 or morc inches, 1 to 2 inchl·s. nnd 0.5 to I inch pel' hour. 
, 1/100'acre plots of Stephens"iIle (originally elassifil'<l as Vernon) finp sandy loam. Plots 7 and 8 were on n i.i'perrrnt slop,,; plots 10, 11, lind 13 on II 5.17,pCI·cpnt slope; and plot 

12 on a 6.02·percent slope. 
, Records for 1931-40. 
, In early spring. -.:)
I Herords for 1934·-38. C>:I 
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T,I OI,B 21.-Soil I/lUI 1IIIIIer losse.~ Jrol/l wII!rrshcds I w!rler various ktnrls of vcgcta(itlc ClIver and clas.~ljied rainJali grOlqJS 2 Jor (he .9-ycar period '-l 
~1980-88 

~-- ---:---~-',.~' ~ -~'-;-- - ~-~~--~-.----.......------~-~~--------	 ...-------- 
llninf,,11 Watcr !o~s 

Soil loss in runofT per
Vlot : Size' 	 nero ;JJHTltIclesig-·. \·(,~(·tnt 1\,. {'O"~r anti rninfnll group of 	 Amonnt Amount Percont of rainfall 

nntlon 	 1;101'0nn'n 	 .....Hains I---" --~---~--I------------'------.----' 
Low I Ili"h I A\'l'ra~n I Lo\\' I nigh I A "crago I Low ]I igh I A "prage I .Low I High I A \'eragc ~ 

. ----'._._._-j-- .---------------.-.----- --------.-- t" 

Anllnul for thc perlo'l: IAcres ipercelli Numbrr Jllclle., Inches II/ches Jllehes Jllehe., Illches PeTcwi Percenl Pereellt 1'0118 1'011., 1'071" 
13 Cotton and eQW111!llS _ I 3,2:1 I to, la I !H 10. iii 3,1. ,10 28.5a 3. i2 11.15 i.l1 H.05 3i.f,i 2,1.\)2 37. is 124, ao 83,72 ~ 

Posture, ]\nth·c ~rnss 2.r~) D.Ii:' 51i 10.31 3a.60 26.81 .00 1.2:1 ,3;1 .00 ,UIl 1,2:1 .00 .03.13 ~ ,\llllndoncd grass .. 5.2S 4,.Jol 501 ~~),i4 :1,1.40 2.~,1i1 •.", 3.38 2.23 1.82 15.40 i.in ..................... 
t'ntlis(nrhct! woods 5,62 'I,SO M W.i6 :H.40 28,6H .00 2.8~ .88 .00 HU!l :1.07 .00 .4:! .15 ~ 

nr~JIlPs of rains for 1ho Jl(lriod: '7, 
II igh·inl~nsity ruins: 

('011 on nnd ro\\"peas 00 
Pa.~ture, Nnti\"ll ~rns...;; _.00 I .).Ioa 0 1.00 ,1.__ 3,01 .00 .43 .-1 . (XI 10,10 6,nS .00 .01 .01 

13 I 	 -"~;-j ';'-~I'''-'~~I-~~I-'~~~-I-'''=I-~121'~~~I--l~~1 1-1'1.221-=::1--==-1~1~ I'~~~~) I--=~~ 
Go.'> 
~1J I A hnndoned grns~ .. 5.28 ·1. +I III I.UI ·1.22 2, ill .00 1. 05 ,72 .00 53,17 2:'.81 

L' 	 t'ndlsturbed woods.. 5.02 4.SO 1(1 1.61 ,1.22 .01 1.26 .10 .40 28.00 O.SI .001 .a5 .05 
~2.i!! 

:II "derale·intensity rnins: 
1:1 ('olton nnd cowpcns •.. ~~ fl. 13 20 · i2 01 ..17 1.I1S .:10 1.'1Ii .02 2,1.02 0\1.31 ·W.46 3.33 aO.15 ~11.5!! 

PaSIUf.... , Nnlh'o grnss~~, 1~ 5.05 H t.2~ 4.57 2,08 ,00 32 02 .00 17.8S ,06 .00 .02 .001
J A hllntionl'd ~nss,. • •. L~ ,1 • .(.1 20 · ,2 ·!.li7 1. 08 .01 .0.5 .;111 S·) fi:J. 07 15.1!i 

cn 
l'ndislnrbcd woods. L~ 'I.SO ~'O .72 4.57 1. OS .00 .4(i .05 .00 25.70 ~. 27 .00 .26 .02 

LtJw-int('nsit~r rnins: 	 t1 
], 	

.4,113 	 Collon I1l1d COWI",ns .... __ ••••••1 ~~ 5.13 • iO l.as 1.05 . II .51 .32 RUG aU. 20 30. ,IS !l.an 2. i~ t<:t 
l'nslurc, Nntive grns~ ••.• __ .•••: 1~ 5. H.I) 4 • iO 1.38 .00 .00 , (Xl .00 .00 ,00 .00 ,00 .00 .00

J A hnntioned grass. . .... ' L~ 4,,,", 5 • iO .1.38 1.05 02 .:lll .Oi 1..5i 28,57 Ii. 117 	 ~ 
], Fndistnrbed woods .... "." ....._; L~, 4,SO I 5 • iO 1.:lS 1.05 ,00 .02 .m .00 2.80 .76 .00 .002 : 001 

o----- ..~-----.-.~"., ,---'------ -----'-_..._-----, " ... 	 ":I 
I Wntprshed 1:1, badly ero,!cd Chickasha, Znncis and Stcphens\'iIio; l'nsture, virgin Stephens,-iIIe; Wl1terslwll J, crodc'! nnd abandoned Chicknshll ami ;",ulI'is; Wntershed L 

"ir~i'l Stephcns"ille and Znllcis. (Stephens"i1ie and Znneis ori~innlly clnssificd as Vernon; Chicknshn UI iginnliy clnssified as Kirklnnd). ~ 
, The rains nrc grouped into high" modcrnLC', and low·intensity rains on the '"lSis 01 30·minute intensities of 2 or more inches, I to 2 inches, nut! 0.;' to 1 inch Hcr hour. § 

I 
8 
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T.\ 111,1,,22. Soil (inri /I'((/er 10881'8 (lnd croll yields Jrolll rOIl'·direr/ioll pfllis by "fossijicd (/I'OIlI'N oj raills I lor IiiI' I,w'nr per'ioti 1982· ."J8 

I Hninfnll Waler loss 
1_, ,_.___.._ _ __ --.__•• ;,oillos$ I'cr '\ere Yields o[ spud colton 

I 
L ., pcr acre1 

. Amount ,\ll1onnt I'rrccntofrnin[oll _ ,_____~____________ 
Plot. \ Ho\\' din'l'tion nml rninfnll gronpXo.1 

,Hnins I Tow lIi"h \1 A"l,r,! low High I Avcr' II lOW! 1 "n II AVo., Lol\' lli"h IAvO'r' Low ITigh IA,·c,· 
I I { ~ ~ ng(l" ng'p 4 _.Ib 

l u~o ngc aget'I 

.- -A-n-""ll-,n"I-f-o-r'('-h-c-p-c'-n-'O-d'-:' " --.- --I'-'\-"-111lbl'r l-[n-r-h:\ 11~;he.1 \1~I:hcs-l' I;;',: ll;ChlS': ~':hc~'I-;:;;C~II/ ~)C~-CC-I-'III-J-'c-r~ ~n~ -'J-'O-'-18-1.-;"~8-' -P-O'-II-J(/-S ;o-u-n-tl-s\-p-O-I-W-d-' Z 
<: 

Rows lJnrnllcl with slope . • 5-\ I 21 -15 :17.40 30.·\0 n.llI() I 5,15\) I 2.7';0 2,05 \ lG.·\() 9. II 3.29 71. :~L 38. 2,\ 222 60,\ 404 t;:) 

I Hows on contour.,.. i I: .093 ' .\. 080 r 2. ·1:10 , .3R I 12.99 7.99 .:;7, 30.02 i 16.57 22·1 072 432 ~ 
Groups of rains for Ihe pcriu(J: --- --' --!-- 1----1 -'-. -- 'I -- .~~~ - ~-- -----1'- ~-I~---

11 i~h'inlensity rnim;, ,i" t I ~ 

I 
1 Hull'S pornlicl WIth slopc__ ,_, } "J 'OU Co "6' " ,0 I.. { .157 r J. 351l i .7110 ,. (il -1-1.68 r ~f\.:1O 30,-19 I 11. 71 I ~ 
2 I Rowsoncontour ., .......... '" " . 0.. -.' j .IIiO I. liSa 1 .7/i1l' 5.,:\, .19.7012/i,[,1 10.62\ ·\.08 o

).roti~rnll'A!\tclIsit;· rains! I I I' !;"!
I llowspnrnlielwithsIOflC". ____ --} JO 'R 3"1' 1.1Il,{·IIO 1.,;00 .,110 S,21 5-1.80 aO.I-I 17,38 5,31.,... -. til
2 1l0\\·sOllconlOur. __ .... ,,_____ .u .-' .: .030 J.5:lO .:\7"1 2.,'; 50.87 2,1.:1,1 10.8-\ 2.57 .. ____ L --" ,....., Low·illl~nsity rains; I' I \I Hows paraliel with slope......... } 3fi I "" --I {.ooo .2-10 i . l!iO i 12,2·1 II :14. 29 1 20.55 1. IS .,,' I ....... l '.-- .. ~
Co 

2 llo\\'son con(our••.••____ .--,,__ .1. ..1 ••• .000 .180 .1Il0 I ,1)0 25.71 1:1.70 .63 ' ... _. L ..... .1 ........ 

_______'_~_... I __ ~_ ' ___I .. ,_J~_I ~ 

I The raills nrr ~r()nprd inlo high., IIIodrrnl.e·, lint! luw·illll'n~ity ruins on thl' bllsis of 30'minnle in!,,"sili,,> of 2 or morc illches, I to 2 illChl'S, nlld 0.5 (0 I int'l\ pl'r hour. o 

I "'acrl' plots of SIl'plH'llsl'ilIC (origillAII;' clossified as Vernon) fine sunely loom. Plol I was on 0 6.S7·pl'rccllt slopc und plot 2 on II 6.75·perccIIL slope. ,.....
til 

o 
~ 
q 

~ g 
o 
t" 

.....1 
CJl 
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....1TA llJ.E 23.-Soil and waleI' losses and crop yields Jrom plots {n strips oj different crops and Jro/ll a 7)lolllol. sl rip cr07)7JI'd and in colion by classi
fied groups oj mins I Jor the 5-ycar period 1931,-·38 

O';l 

--_ .. _--.._-------,---.-------, 
Rainfall "rater loss 

---------- - I Soi1los.~ p~r ucre I Crop yil'll1 pcr acre 

Degrer I Amount Amount I I'crccnt of rainfull I~g.~ I Crop anti nllnfall group ofslope ____________________, ----- --- ------------ H oRains J 
. A ,""r- . . A "l'r- . , A ,'cr- . . A vt'r- Seed Alfalfn Ont SudanI 11~ow nigh I age Lo\\ nigh ngo T~ow High I ago T..ow 1'·lIgh IIge cotton 3 hny' grain' I hllY' ~ 

.......... -. -. -------- -- --------------------------1--------_·_----_·_- ttl 

o

,1.1111111\1 for tlw l)('riol1: I I I Per- perot Per- I 
CotlOl?; with nlfalfa in Perce~lt Sumiler II/riles ll/clles t TIIC/I('S II/cges ~IIC//e,~ IlIrllf"I' U!!f cflll. ~f1~ 'l'OI!S '1'~1:., '1'0."8 POlllI~8 p'0linlls l'o/tllds p,)/L,llIs ~ 1I strip. .. 4'01 j 0..112.63.8.0.911 001 a 8.4U 3._~ 0.03 0.", 0.26 ·11.2,19·1 


2 , Cotton, with oats followed I 

I b,-Budan'.... _ I ~'Ol Il.a9~ 6.12013.03$15.80 1I1.OtlI10.94 .S~ 1.79 1.41:m ·16·1 1,411 ~ 

AlleOLtOll.... \' 3.5 56:~1I.j7!:12.00,:!7.S011.542 4.712!~.SUS 0.·10 15.11,10.43 1.183.842.37 ·184 '7, 
Outs folhlll'l'd b,' Sudan, "I' I I! 

c;.o 
II. 

-I
(1ruul;:·~:;:r:~~~j;::~;l~per;od: I~~O_I:' 1.1~0 O.:.~~O; : ..~r>O_11~~·.~5--:::.~R li~~ll .64 2.2·1 .~.~___4.:\_, 037 2.6:15 

00 

1! I~h 111l~nsJty rainS: I I 
CottOIl, with alfalfa in C1 

strips ......, ·1.5 II :( .oal 1..770 .400 I 1.27 ·11.70 1·1.52 .03 .[O(J .13 ' . 
2 Cotton, with oats fol. I 1 U1

luwedbySudun 4.0. 1.;,0 5.7213.171 .2ISi2,7G1 .9H lUlU 64.82 29.78 .13 .60 .:17 I· I 
3 All cotton.. :l.S! 'I .033 2.02~ .OS7 l.a7 OI.OS 21.07 .03 1.49 .70 "1 

t:)4 Oats followed by 8u- I' I I 
dun, with cotton 3,0 I .2·12,2.511 .929 9.09 58.!!5 29.31 .20 .•0 .·10 ,I. . 

.\Iu(\l'rate int~lIsity ruins; , 1 ' i I 
Cotton, with alfalfa in I I, ~ 

mip5 .. I ~.5 I (.02S .:ISO • Hi. i 1.0,1 ItU'JS '.SO .00 1.10 .0·1 • 
2 (·otlim. with oats fol- , , I' I I I o 

l'Iw('11 by Sudan .1 4,0 8 1.46 ·1. H 2. HI. 261 . S!12' .tHO: IS. II . 40.73 30.19. . III . f>Il .:12 . ":j 

All ('olton. 3.5 I . ISS I l.!illl .SSO, 12.90 ~ OO.IIS ·11.-10: .. il·1 .S' .I\~ 
Oats 101.I.oII'0,d by Bu· ; . I I «. I ,_. .J __ 'J' 'J _ ,,' 

;l 

dlln. \11th collon a.ol ( .•
.j
13, ..!.JIl, .0oS. L,o ·1-.,10 _il.O, .• 11 ..1.1 ••

•
15, § 

§ 

~ 
~ 

http:1.183.842.37
http:15.11,10.43
http:1I1.OtlI10.94
http:6.12013.03$15.80
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~~~~~: I I('otton with alfalfa In 

strips_•. __ ..•.. ..... 4.•) .OUt _HI1 .05:1 .10 12.88 5,[>8 .IXI .O~ .01 
2 I Cotton, with oats [01- I 

lowed by Sudon._____ 4.0 2 .~I l.lIn: .05.1.203 .350 .2.''1: IS.61 H.3R 20.58 .02 .05 .03 
Al1cotton..._••• -- 3.5 I,' .ODR .317 .2117 0.00 39.IS 21.70 .tJ.l .16 .10 
Onts (ol1owcd by Su- I ' 

dan,witbrotlolL... 3.0 ,! .103 .324 .no 13.00 30.00 25.16 .02 .07 .04
I __. ____ .___,,_____ 1 ____ . __ . 

I Tb~ rains nre "roupCd into high-. modcrn!r·, Rnrllo,,·-inlpn.iI,y rains 011 the basis of 30-minute int{'n~itir$ or 2 or mOrl' inrhes. 1 to 2 inches, and 0.5 to 1 incb per bour. 
. ' I-ncre )llots o[ Chickasha (orlginall~' clas,ijird /IS Kirkland) nnd Zan!'is (originally elnssifiPd as \'onIOU) fine snndy loom plontl'd on th(' contour nnd in whent winter (:o\'('r follow- ~ 
109 rotton. 

3 A \"Crage y!clr1 (or 1932-38. 
'Average YIelds for 1034-3S. to:! 
• Average yield (or 1933-38. ~ 
'Awrage yield for 1034,1937, nn,1 1038. 1'ho 1935 anril036 crops WPr<' ('omple-II' [al1nf"'_ ;::l 
, Cotton was plnntl'd in strips olI2 rowS each ht'tw{'('n arras of rro"lon·rl'~lstOl,ll'rnps anri o('cupierl 0.1\5 of plot 1,0..15 of plot 2, aJld O.liO of plot -I. t;'l 
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TABLE 24.-1'l/e effect of subsoil tillage 1 compared to ordinary cultivation on seed 
cotton yields and moisture content of areas with compact clay subsoil and with sandy 
clay subsoil for the 7-year period 1932-38 

I, .F tel'races (rolllpaet 
clay) K plots (line sandy clayl 

v A\'eru~e I I v' II \I-'tt b'l till I Wllh ordinary~ ear rainfall Yield ' I~ ( I ISU 501 age cultivation 
with W.1Lh 

subsoil o:.~\~(~~~. 'I! 

I
tillage tion Yield ~oll Y' Id I Soil

mOisture I Je 1moisture 
-------------- ----._--------,--- ------- 

Jllc!Je.~ I POUllds 1POllnds Pound,~ Percent I Po/mlis ' Percent 
1932 ........ _.................. :17.40· 551 I 551 60S 10.52 870 I 9.41 

1933 ............. __ ............ 3[.40 2112 390 902 9.44 OSS 0.00 

1934.____........_____ .... ____ .. 35.:10 177 17n 214 10.68 240 10.62 

1935. _________.........___ ._._. 31. 73 776 726 447 1O.9J 514 10.63 

1936.. ---- ____.._.............._ 21. ,15 36·( a·Hi 27·j 10.88 278 9. \12 

1937._......._........_...._.... 24.13 401 401 492 469 

1938___.......__..........__.... 31.36 386 405 1,30·1 ....... __ 1,384 


Averageyi~ld--............_._._____ 4-15 428 (HOI' ...... 678 

AverngesOII mOIsture ..... _.._.._... .. .. ._. ......... 10.48 9.91 


I 

1 Subsoil tillage was in addition to ordinary rulth'ation, !llltll" II depth of 16 to IS inches ewry other year. 

• 

• 




• 

TJ\lIU~ 25.----Soil and wallr lo.~s(·s frolll c(mlrol1Jlo/s -in (/. I'%/ion of ('ol/on., whertl, (/nd sU'('I'Ic/OI'rI' (Lud in ('0 II Ii'll 11 OIlS col/on by rlnsS1'.jicd group 

oj l'(/ill.~ 1 Jor the 11-1/1'111' period 1030- 40 ---------_ .. - ~ 

Hainlnli Willer luss 
Soil loss per lIem 

Plot llnmhl'r,' ('rop,' lu\(1 rninfllli grollP Amollut ,\mount l'ercvnt Of rainfllli 

Hnins 
:Low '1Ilgh J.\\'l'l"IlgP! l_ow 1IIgh AVt'n\gc T_ow II i!:h A I"prng~ I Low JI igh f AI"crngc 

~"--~~"-r-- -- -.--~-- ~ 
,\ II 11 U1\1 for 11t~ lH'rioil: X'l1mll"r Inch,s! IlIch,w 1 IlIrites IIICilf,' II/cites Illcl/Cs /Jurcul Perrent Percent 'l'OfM '/'01l3! 'rOIl.Ii < 

~ ;I, Continuous cotton I). g~1() 6.930 3.430 :1.81 19.03 II. a,; 0.:l5 US.52 i W.·\7 
(fJ

notation! 
·1, 5. 0, Collon _ f)7 '21.·15 ai.·lIJ ~m 22 .80:1 n.2!lR 3. ().\2 3.:m 17.S:1 Hl.Oi .\/5 an.31 I 9.0-\ ~ 
4, 5, 6, 'Vlwnt .. 1.0·li O.SSO 3.-180 4.4·\ 10.·1\1 11.55 .25 5.i31 1.09 
4, 5, 6, SweNclowr .IXli 3,:100 I.8S0 .0:1 ]0.69 0.21\ .00 1.08 .52 

A\'erngl!. .007 6.880 2.80i .03 HI. 'W 9.2'J .00 30.31 3.75 ~,I 8,"-' ~'--.- --~,-

(Jrol1ps of mins for lhe JlHlou: ~ Hlgh·intensity rnins; (fJI 
3, ContinllOus cotton •Om) 2.·IRIl ! .S05 3.55 fl:!.70 32,3:1 .os ~>!). f.s 5.09 
Jlolntionl 

4,5, 0, rotton .. ~ .. ~~_ 21 I. :10 ">.,1-,' ! ,,, I! .O!?~ 2. r{J2 I ~ 'ifiO 1.3:1 m.O:! ;10.:10 .15 10. r,~ :t.m ~ 
4,5, 6, \\~hl'nt _" .. ~_ .2!l1 ~.10tl I' .HOa 10. \lO t)H. 70 :H.Or. .00 :t.72 .·17 
4, 5, I), Sweetclo\'cr. ._. .007 UI3 .470 ~flS f>ll. flU 18.;)8 .00 .'1:1 .1:1 

A \'"rago•• ___ ......... . .007 .GUIi . '.., ,," 0:1 27.05 .00 10.C.s I. 21 ~ 2,[,021
lvrodl·rntc·inlcnslty mins; o 

[fJ3, Contlnllolls l'Ollon .000 I. r,t I • a77 .011 I 60.0:1 2·1.117 .00 8.20 1.67 H 
Hotnlion: o 

4, 5, 0, CottOJl~ .. ~H . ;.2 -Lift ,000 J.020 30') 2:\. !l7 .00 4.1.5 .87.00 I 0·\ :18 Z
4, V, 6, "'hent ... ",' I! .OUO 1.IX)[, ::{2G .m I;U.OS ~I fit) .00 .7S .HI 
4, 5, 6, SWl'otdon1r .000 ~ 7fi5 .on [12. on 1L j:! .00 . ~~l • (J·t (')• Ii7 

_Avl!rngc~ ........ _~ ... .om 1.020 .2SS .00 lin. os I!J.O~ ,00 .1. In ,:1.\ o 
}.nw·intNlsity rains: 

3. Conlinllolls collon .. .IXX) 1.515 .1·l.'i .00 I f,o.I~ .m :1. t2 .28111. It [ 8 
Hntnlion: ::0I I 

~ 

·1! 5, H, COtt.OI1 ..... _~ ... :11 .1. I~ , .000 1.32·1 12.:1:1 .00 .M • Ill! o.:16 j .111] 1 • III .00 I 40.00
'1,5,6, 'Vbetlt. .. ~. ~ .IXXI J.020 .O[)S .00 -1o.ns 10. ~s .00 .1:1 02 t" 

fi, H, Swcctclovcr .000 .02l .OW .00 22.35 5.Mi I .00 .ns .UI4t 
,\ '"ernge......... . il 

I ! .0011 1. 324 .OSO .00 40.9S 9.50 I .00 .M .tH 

1 '1'he rnins nrc grouped into high-, moueratc-, lind low·intonsity rains Oil til(' hllsis of30'lIIinlill' ililelisitit,S of 2 or 1II0ro incht's, I 10 2 ilwhrs, nnd O.f. to I inch prr hOllr. 

, 1/100 nerc plOls oua 7.i·pcrccut slope of Stcphcusvillo (originally classifit'd liS V"mon) nne snlld~' IQnlll. 

, A 3·yenr rotation 01 cotlon, whent, nnd SWCClclo\'cr on plots 4, 6, nlld Ii. 


-.J 
t:.O 
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TABLE 26.-Allerage yields of continliOUS crops and crops in rotation on naturally 

eroded, artifically eroded, and virgin soil, with and without fertilization for the 8-year 

period 1931-38 


NATURALLY ERODED SOILI 

I 

Winter cover

Area desig' Crop or rOlation ornstion green-manure crop 

I
------------1.-----------------1------

Field E: I 	 Lb•. 1 Lb.,. Lb•. Lb•• 
3........1 Colton ...............- None•••••••. """. None.••••••••••. "' "'1....1

4•••• _••. '. ___.<10•••••.•••..••.••• Hyc.............. · 4-12-1................ 3001 


t===:J==J~::::=::::::::::::r ~~~~::::~:::::.::: ~~~~=::=::::=::=:::::~:~~I 

lr:::::II:i:JfJ~j,l~:::::r;~~:::::::::: ;!~:::-::::::::::~' 

S•••••••. Cotton and 

clover.
1. .......1

1 
Colton nDd 


2___ ... w_~ 

n plots: 
2,3,4 ••• 

5. G, 7••. 

C h('nns. 1
'I· oUanlln( soy 

3·yenr rotll(ion: 

S,9,10•.• , ••.• d.o................. ,•••••<IO............. :, Superphosphate With, 200; • 208 

• 1 : cotlon. ,! 

? J3 <I : d '{Limo with corn onl y •• :2.000,}, 50!11.1.. • .••.• 0•.•••••••••.••••• (••..• 0............., -I-J2-1 with cotton •••• , 300 3: 


• , 	 ' :{.1'.12-1 with cotton ••••• 'ry 300i}
14 t 10, 10M' Cotton, wheat, and ' Sweetcl0yer_w~~_~~1 Lune al1fL~_.~_,. • "-'~''''tOOO, 

sweelcloycr 

4.5.0<., ...do............. , 

17....... Cotton ........... . 

18....... :.....do............ . 

19......-!- ••.do........... . 


20....... :•••••<10 ......... 


F plots: 

! Commercial fertilizer Seed cotton per 
t acre1---------:-I....-·I---.-""-.--i:l 

8. co.£ 
t! b ;;~ L... 

Kind ,:::J cO :.oS: 0

'E ~ .;~ '2 
~ :;: ~ 0 

' Corp, ants, cotton, .... · Cowp~ns 	 ••• ,' 
! 	 beans. 

sweet· I Sweclclaver•.•.••• : sl.JPerPhoSPhate .•.•.•• '100, 
'I 

mung Mung benns•••.••! None.................. """ 

b 

I 
~ ~ I I

J }cans.. : ~oybenns .••••••••• , None .................. ,. •••• ; 

ARTIFICLU,LY EROD1~D SOILI 

, I j ,
i ' 	 I I 


or mun~ INone••••••.•••••••••• ,__ 
,j 

'•••••do......................do.............1 Lillie with corn onIY"j2,000 '209. 
I I{ Lime with corn on.y .. 2,000 } j 

I Superphosphate with. JOO 
, clover. " 

" .•do ........... ""onr...................... ' 
:-.:0110 .............. Superphosphnte.._•••• 200 

.Rye .............. , .... do................ 1, 2()(,

,\uslrian Winter .....<10................. ' 200 


pens. I 

'·etch_., ,.. .., ..do................ ' 200 


I 


VIIWr", SOIL' 

i 

1........ Cotlon., ,...... " .•• '1' Whent.......... .. XOU(~ .. ~_ ._ .. ~ .... ~ ... ~_ .. _ .... 

2..............<10 .....................do __ ....••.•. -1-12-0................ 1 300 

3........ :•••••110 __ .••.••. . "do ......... . 0:t2-1................. j 300


None ...._~* "'_ .. _~_ .._.. _.......... t;
t:::::t::J~::·:::.:. ''':;IL:: .,4·0-1 ..... ......... i 300 

10,. _..... ,.....<10........... . .do, .• ' • ... ... ' 4-12--1...... . 300 

7•••••••• :•.••do•••••" .. __ .... ..<10 ..... .. ... ' None 

I 2·yrnr rotnlion: 
8•••••••• 1, Cotton and Korelln .• do ............;.....do .•••.••.. 


~ lesnedczn ,_O=:..I.....dO •.~ ............. :.••••do..................<10......... . 

210 210 ••••• 

469, 20.5 264 


r~: ~~ .~~ 
~ llLl~ 


3396 189 207 


3359 210 149 

i} •

J~201 210 10 


I 

• 192'1 

j
$ 	t:61')~ 

0 ~I 

'826, 
300: 

3921

.1481 

4OS' 

::~;'''~~ 
192' 106 


192: 158 

I 

I 


562 ••••• 

5fl2: 20-1 

306, •••• 

306, 86 

3061 142 


I 

306 162 


r 

i1::~ll=~-· 

74-1 726 18 
m~~I... t 
666 727,-01 

7SS 699' 39 

Oil, 07L._.• 


s 9S,;1 671 3J.1 

320 


1 Plots of Chickasha (ori~ilJnlly classifie<l ns Kirkland) nnd Zaneis (originally cln.~sifieil ns Vernon) fine 
sandy 10llm ranging [rom 0.7 to 2.38 ncrcs. 

, Fertilized when in swcetclover. 
, 3·year averngl' yiel<ls. 
I Moo.acr(' plols orStephcnsvlllc (originally classlfil'd as Yernon) finesnntly loam. with 10 inches of surfllce 

soli rcmo'·ed. 
, Average yield of the lhrc~ rrops of the rotntion . 
• ~ioo'lIcre control ploL~ of \·Ir~inlltcphensvilll· flne sandy loam. 

, ~o·acrr plols of SIJ'phcnsviile fine sandy I03111. 

~ 2-ycar nV(lrnge yic)ll~ 


• 




• • • '" 


TAnl,l~ 27.-Soil (l1ul woler losses from t'01lIroi1J/0IS oj variJlIs /(,1I0Ihs lill classified (IrOll]lS oj Tal-ns I Jor the 1i-ycaT period 1930-40 

g; Hnlnfnll I "'nler loss 

Soil loss per ncrer~~~ Rniu.:: ___~::~_·- -_I~-.-.-._-~::lllt .==--I~~~~l~'(_'~.~I'.e.-'_n~t~o~f~rn~l_n~f-a_-I_I~~=I ....,...__ ____Hllinfnll group nnd length of plot __ 	 ___ -; 

.., 	 1,0\\' lIigh Avrrngc 1.011' I High IA\'~rngu Low lligh A"(jrago Low' 11igh A"orage

1 Aonu.nl r~r thc period: 	 ~lIIbC;' Illches ~'IIChcs"-;;;;;::: ;1I~r~-' I?}clm 1--;".:-::- pe~cclll '/::::::;; -;'rce'?1 'l'O'!8 7'on~--:;:;:;:;-
311.3 fceL. ••• __"".... • } { fl. 06, 1.1511 ,1. 431 •. 78 10.58 11. a5 1.35 47.03 II. 63 
72GfeeL••" ........... _....... .. 57 ~1,'15 37.40 :10.22 I .U2O f..Oau, a.·I:IO 3.81 1O.fi3 11.:15 .35 08,52 16.47 ~ 

2 ].15.2 fcet ... _......... '''1___. 	 _I~.--=~O.-'.:.:~I __ .:!S5 _...:"'::6 22.0'1_12.5:' ~~_ _ 28.89 
 .~
Groups of rains for the prriod: 


JIlgh·intcnsity rllins: 
 ~ 
~lfl.3 fcPt. _.-. ...... __ •. .0Sr. .Sr.G 5.21 SG.07 3·1.7S .30 	 17.5·1 3.7-1n.6 fect .. . 	 2.f'I4) ~::I} 21 I 1.20 5.71) 2.40 	 .0,,0 1. ·ISO .S05 3.55 62.70 32.3;1 .08 29.58 5.09 oJol5.2 feet. ........... .. 
 .03G 2,503 ~S{I:1 2.10 or.. 30 34.26 .10 4a.On 8. SO::II oderntc·iutcnsily mins: 

36,3 feet ............ _•. _•• 
 ----- ... } 	 { .000 1.0R7 .3:17 .00 1\5.21 22.31 ,on ,1.80 .93 

tl 
,2.6 feeL........ . 
 20 .52 ,I. 15 1.51 .000 I.!J.II .377 .00 (\(1.113 2·1. 97 .00 8,20 1.1;7145.2 feet ...... . 

,~- ~ ~ ~. .. 	 .000 I. 6~5 , -Ill .llIl 1\5.:14 27.22 15,02 Z.00 3.41 
;16.3 feeL. ...... 

Low·intensity rains: 
1.318 .11772.6 feet. __ _. } 	 I{ ono .00 59.31 1:1.00 .00 2.24 .22 

~ ~ ~- 31 .3f> I 4.12 .00	 .000 l..'il5 .145 .00 SO. 12 HI. II .00 3. ·12 .28 ~ 
.000 I. !i78 J • 1G5 .011 -17.57 18.33 .no 4.02 .52 

2 145.2 feet o 
"'-- ~ .... i I 1 re 

I 'rh~ mins aro groupcd info high·, moderate-, and li\w·inlrn~ity rnins Oil the hasi" or :!O'mil1ut() intpn~ili<'s of 2 or InN(' inclll's. I to 2 indws, and 0.51.0 1 inch pl~r hOllr. 
o z, A II plols nre on Slephrns\'ilIe (originally cln~siO('d as \'t'rII"") finp sundy lonm plnnled c:onlinuously to rollon; Ij fl'('t whit'; au" hn"" n uniform slop~ of 7.7'porcent. 
c o 
Z 
~ 
o 
to 

~ 
00 
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00 TABLE 28.-Rwnoff and soil loss in runoff from terraces w£th 1Jan:ous s]JaC£ngs by classified groups of rains 1 for the 8-ycar podoll 1931-38 
b.? 

Hninfall Hunolf 

·------------,...-·----------1 Soil loss in ruuoff per aero 


'I'errace number' nnd spncing. and Size of Lund 
 Amollnt Amollnt Porcent of rainfall rainfall gronp uren slope 

Hains 
 I

],ow 1 11 igh 1 A vcruge 1 Lm'T 1 High 1 A vcrago 1 Low I nigh 1 A verngu 1 Low 1 High 1 Average o
.---.---.---.----]----.---]---]----]---.---]----]---.---.---  ~ 

Annual for the period: I 21cres I PcrcclltlNllmberl Tlle/,e.1 I Tnches I ll1che.1 I TnChe81lnChe~ I/nel!e"-1 perc~~tl r:e~celltl Per~ellt 1 7
'0118 1 7

'011" 1 7'0118I-nndG-A.2-foot .... _. _____ . __ ....... 0.58 5.47} {1.84 O.OS h.40 6./1 .1_.9·1 2_.30 1.06 11.23 3.53 

2-nnd5-A.3.5fooL _______ . _____ .. __ .96 5.61 55 19.e5 36.m 28.93 2.11 9.22 ').27 7.77 29.53 21.67 1.07 9.19 4.05 ~ 
3-nnd4-A.5·fooL__________ ._..... _ 1.31\ 5.52 1.5G 7.55 5.23 5.72 25.:12 18.08 .69 10.06 4.59 ~ 

t'jGroups of rains for the period: 
l1igb-intensity rains: j

1- and 6-A. 2·foot ______ ..... ____ ... .58 .3:l :l.05 UO 7.05 8ft. 70 51. 21 .05 1. 6G .68 
2· and 5-A. 3.5 foot .. __ ........ "" . ·un 5. fit 10 1. G9 4.15 2.811 { • :14 2.62 1. 27 10.84 85.34 ,15. aG .05 3.31 .715.·17 } Z 
3· and4·A. 5-foot._... __ ......... 1.:lil 5.52 .28 2.27 1.14 7.47 00.50 '10.72 .07 3.50 .S9 00 

Moderate·intcnsity rains: c.> 
1- und 6·A. 2·foot.___________ .... .58 .28 2.32 1.03 10.05 88.66 52.30 .10 4.86 .54 -I5.47 }2- nnd 5-A. 3.5 foot __________ ...... · on 5. Gl 20 .7·\ 4.07 1. 06 { .32 2.46 1.00 21.i7 85.58 54.08 .06 3.01 .oa
3- and4-A. Hoot_________ . __ ... __ 1. 30 5.52 .21 2.11 .8a 7.22 72.50 42.40 .04 2.63 .05 

Low-intcnsity ruins: ~ 
1- and 6-11.. 2-foot._______ ... _.. ___ . .58 .20 .71 .41 17.24 iO.17 45.15 .Ot .72 .135.47 }2-n',,15·A.3.5·fooL _______________ Ul·no ;i.ol .72 1. 3" 1.03 { .21 .5:1 .44 15.50 73.61 42.24 .02 1.10 .28
3- and4-A. 5·fooL_________ . ______ 1. 31i 5.52 .12 .51 .34 8.89 iO.83 33.01 .02 i 1.53 .3t 

t;:j 
t'j 

1 Tbe rains are grouped into higb-. moderatc-. and low-intcnsity ruins Oil the bnsis of 30-minute intensities of 2 or more inches, 1 to 2 incbes. und 0.5 to 1 inch per hOllr. ." 
, Terraces of 4-inch grade. 700 Icet long. on virgin Ohickashn (originally classificd ns Kirkland) and Stcphensvil1e (originnlly classified as Vernon) fine saudy loam. and iu n rotation 8 

Df cotton. OlltS. and corn or darso. • 
o 
I"%j 

§ 
>

2 
~ 

~ 

.., 
~ 
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TABLE 29.-Runoff and soil loss in runoff from terraces of VU1'iolls constant grades by classified groups of rains 1 for the 8-year 1Jeriod 1931-38 

Rninfall Runolf 
Soli loss in runoll por 

ncre 
verti-, , , I Durntion Amount Porcent of rnil1fnll 

rainfnll group terval nrl'a slope 

Rains, 


.A vcr- Aver- AYer

'l'erruco NO.1 and grade, nnd IcuI in- Size of Land Amount 

Aver- .A ver
I.ow High .Low liigh I"ow IIigh Low lligh Low lIigh 

ngo age ngl~ age agn. 

------ ------ ----------'-- H 
~ 

Annual for the period: Itt. Acres Pel. No·l~ fll. III. M;'I. "\fi/l, •'fill. III. JII. JII, pC/. 1'cl . Pct. 'POltS 7'OIl.~ 'rons <: 
2.:14 9.09 GAu 19.r.3 28.40 22.:15 2.84 15.50 9. :10 t".l3,51 2.85 4.3:\ ! ros 3G.~0 28.91 
2.82 0.01 (i.30 10.30 26.55 22.08 1. 4:1 la.85 5. U~ r.f13.47 2.77 4.41 19.58 3n.2O 28.80 

3.43 2.58 4.72 56 19.58 :10.20 28.S1 2.82 8.59 {i.n·, 10.39 25.67 20.90 .lia 7.27 3.17 tjt§; ~mt:~=::====:::::(}-o, Level open·cnd. ____ 3.27 2.00 5..11 10.58 3n.20 28.80 1.48 0.00 5. to 0.55 30.75 17.92 .IR 4. Or. 1.33 (;) 

(}-E, Le\'el open-elH] , _____ 4.00 J. 22 4.56 20.74 :1l.40 28.li5 .9fi 0.00 5.74 3.20 2!l. ,52 20.03 .al 4.15 2. til >_._
--~ ---------------- ------ ------.------ ------ ---- -------- :J

Gronps of rains for t.he period: 0 
11 igh·int.ensity mins: !Z3-0,6-inch____________ 152 733 390 .59 2.5G 1. 24 16.39 71.48 H.44 .15 4.72 J.SI3.5J 2.85 4.33 r.f14-0,4·inch_. __________ 210 728 39:1 .49 2.28 l.26 12.77 75.00 45. ](j . Ja 2.tH 1.243.47 2.77 4.41 10 I.foI 4.22 2.79 {5-0,2·ineh ____________ 3.43 2 .• 58 4.72 24:J (i58 S91 .58 2.6(\ 1.32 Hi. 87 73.2·\ 47.31 .09 2.58 .86 H 

(}-O, Level open-cnd. __ 3.27 2.00 5.51 2118 7;l2 55·1 .16 2.3:J J. OS 7.95 79.23 38.7J .02 1. 52 .3!1 ~ 
(}-E, Level open-end '_ 4.00 1.22 4.56 8 l.6' 4.22 2.7u 2[[ 012 403 .30 2.85 I. J5 11. 03 67.. &1 ·J1.67 .18 .6S .44 

:r-rodernte-intensity mins:3-0,6-inch ____________ 3.51 2.85 4.33 9G 1,305 582 .02 1. 77 1.01 2.13 80.49 51. 01 .0·' 4.62 l.a9 ~ 
4-0,4-inch ____________ 3.47 2.77 4.41 24 1,650 542 .02 l.!ltJ .98 2. J:3 70.15 4!J.oIO .02 3.26 .09 0 
5-0,2-inch____________ 20 .72 4.57 I. 98 75.2:J 47.47 .01 1. 57 .44 r.f13.43 2.58 4.72 If>! J,390 n·w .0\ 2.04 .VI 1. 00 ....., 
(}-O, Lcvel opcn-ond__ . 3.27 2.00 5.5t 19 2,OSI 762 .002 1.33 .u5 .21 88.07 :12.83 .00 .51i .Ii 0 
(}-E, Levcl open-cnd ,_ 4.00 1.22 4.56 17 .94 4.57 2.12 226 1,052 755 .24 2. W I. 07 2:1.77 88.80 50.-17 .13 2.2(; .liO ~ 

Low-intcnsity raills:3-0. t}·jnch ____________ .36 25.20 GO. 00 34.29 .05 L&t .·(:13.51 2.85 :Jas 272 .32 .42 04-0,4-inch ____________ 4.33 ! . :~5 19. !i3 r,g.57 33.33 .I).J I..J.\ ,:183.47 4.41 1ISO :185 291 .·J32. i7 18·J .21 05-0, 2~jnch. ___________ n.43 2.58 4.72 .70 1.:J8 1.05 35H 590 458 .28 .6G ' .40 25.20 55.71 38.10 0" .42 .16 ~ 
6-0, Lewl open-end. __ 3.27 2.06 5.51 33i 1,069 046 .06 5.01 45.71 J9.05 .00 .13 .05

.30 I .20 
(}-E, LC\'el opcn-cm! '_ 4.00 1.22 4.5G 2;2 530 352 .15 .-19 .:14 10.89 iO.OO 32.38 .00 .59 .15 l:tI"" 0 

t" 
I Tile rains arc grouped ioto high-, moderate-, and low-intcnsity rains on the bnsis of :lO·minute intensities of 2 or more inches, 1 to 2 in~hcs. and n.s to 1 inch per hour. 
'Thc °terraecs werc on Zaneis (originnlly clrlssified us Veruon) and Chickasha (originally clussiflcd us Kirklund) fine sandy lonm, 1,000 fl','t of which WIIS virgin soil and 500 feet 

cultivated slightly sbcet.-crodod soil. Hotation: Colton, oats, Illld corn or durso. 
I (}-E was 048 feet long on badly erod~d Ohickashn, Zancis, IIntl Ht.'phensville (originully classified as Vernon) soil, nntl pluntcll in n rotation of cotton nnd cowpcns; the cowpeas 

were turned undcr as n grecn manure. 

r.,.:l 
00 
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TABLE 30.-Runoff and soil loss in runoff from long terraces oj variable grade on Ilirgin and eroded soil by classified groups oj ra':ns 1 for the 00 
~8-year 1Jeriod 1931-38 

>-3
Rainfall 	 RunofI 

Soil loss in runofI
Ycr· Size per acre 


'frrracn No.' and gronc, and 1Length! Soil condition of
tical 
rainfall group 	 inler· J~~~~ I . 1 Allloun.t Amount I Percent of rainfall ;

s ~m 	 .area 	 ......val a 
I,ow IHigh 'Average Low High Average Low IIigh Average Low IIigb Average 

____,__1______-_·_-------------___ ~ -----..~~-I--I I~-'--'--
toAnnual for the pcriod: Ft. Fl. Acres IPel. No.1 In. I In. I In. In. In. In. Pet. Pet. Pel. Ton~ Tons Tons 

2-B, O· to 4·inch ... .. 2,536 IEroded...... . 3.09 5.90 2. in 55 {10.58 36.20 28.8i 3.34 12.34 i.88 12.28 36.63 27.29 2.57 11.49 8.51 
l-e, O· to 4·inch ........ .. 2,350 Yirgin ........ . 3.01 G.1G 3.5·1 19. 58 36. 20 28.86 2.40 7.46 .1. 85 10. 55 20.61 16.81 1. 05 8. i5 5.42} ~ ------.--------------- ----------------

A'·cmge•••....•...•..... 1 2,4-1:l 	 55 28.8i 6.3i 22.06 6.97 ~ 
Z 

3-B, o· to 6·illoh .. 2, R51i 1 J~!'o(~ed ••..•.. 3.4.1 5.6i 3.70 ,. l{lO.58 36.20 28.03 2.08 11.12 7. i5 7_64 38.15 26. i9 3.37115.20 9. i8 
2-<',0'[0 6·inch. 2, li2.i \ Irp;lI:_~ .. __ ~_~ 2.0a ·1.37 3.00 ,)0 19.58 36.20 29.10 3. iO i.01 5.49 13.51 25.36 18.81 2.05 7.88 6.00 	 ao 

0:> 

Awrage ....... . 2,noo I ......~ 	 5'; 1.•. _... 1__ ..... 1 20.061 ... __ ••1.......1 6.62,_....._, ..... 22.78 1___ .... 1_.. ___ _ i.80. 
 ~ 

OrollPs of rains for thn pcriod: ~ High intensity ~ains: 
2-13, O· to ·Hnch .. 2,5311 IErotlerL .... . 3.00 5.09 2. i0 11 2. iO I{ .32 3.35 1. 36 112. 20 I70.40 48.'15 .31 I3.31 1.5610 1. 61 4.22 	 U1l-C, O·to ·j·inrh . 2,350 \'irgin ...... . 3.01 0.16 3.M f 	 .16 2.02 .88 6. 10 32.00 :1l.54 .25 2. i1 1.13 

I __ ~ ___.A yt)rngc __ ~ _p_ 2,·\·\3 	 10 1___ _ .. _~ .. 2. iO 1.12 40.14 1. 35 t:l 

3-B, O· to 6·illCh . 2, R56 l~!'od.cd ....... 1 ~. 4~ I 5. ~~ 3.70 I'} 	 .41 2.76 1. 27 15.60 I tii.OO 45.52 .51 I 2. i4 l.61 ~ 
101 1.61 I 4.22 2.792-(" O· to 6·inrh . 2,525 \ Irgln....... 2. 9,1 4.31 3. GG 	 { .25 2.10 .9S 9.50 60.00 35.13 .18 2_20 1.14 

o 

A\'Croge..... 2,600 .. 	 10 1.......1...... 1 2. iO 1.......1•.•__.. 1 1.13 1•••.•••1...... 1 40.33 1......1......1 1. 38 "':I 


>
]\!odcrnlr. inlensily rains: 


2-13, (). to 4·inch .... . 2.536 
 Erodcd ........ j3. 9°1·5.991 2.79} 00 1 -01 45-1 19s1{ .2iI2.17I1.10129.10191.90155.501.3312.521 1.18 ~ 

1-C, O· to 4·inch ...... . 2,350 Yirgin......... 3.91 6.16 3.M - .1_'.1 . .23 1.13 .68 16.10 61.40 34.3·j .23 2.54 .78 


A"erage ......_... . 2,+13 .._................1......_'20 =:=C:=]1:98 =:=1=:= -:801=:= =:="44.99 ====I-----:Ds ~ 


~ 

http:l~!'od.cd
http:3.37115.20


• • • ... 


3-D, 0- to 6.iDeL·"·"·1 2,856 IEroded""""1 3.45 I 5. 67 1 3.70 I} 00 	 2.01 I. 13 I30. 80 11).1. 10 57.07 .3714.35 1. 53.72 I ·1.57 1.981{ .332-C,0·t06-ineh.•.•.•. 2,525 Virgin .•.•.•••. 2.93 4.37 3.66 -	 .17 1. 9S . ii 8. 40 71. 20 38.80 .21 3.85 .95 

Ayernge~_~ •. ,. . 2,690 1____ - - --- -_ ...... -- I . - - ... -- -1- -_ ... ___ I ... ____ _ _ 20 1... _____ 1 ___ ._ ... 1,98 I~ ______ I~_~~_ .95 47.98 1. 24 

I ..ow intensity rains: 
2-D, 0- to 4-ineh. 2, 5361 Eroded 3.09 5.99 2.79 I} 	 .03 .67 .43 2.00 I63.00 40.95 .01 11. 70 .62• iO 1.381-C, 0- to 4-inell. __ . 2, 350 Y irgin . 3.91 6.16 3.54 	 1.05 I{ .00 .32 .20 .00 29.60 19.05 .00 1.29 .44 

Average._ ...••..... _ 2,443 	 1.05 .32 30.00 .53 

3-D, O· to 6-ineh ..••. 1 2, 856 1Eroded·.··· .. ·1 3.45l 5.6i 3 -0 I} 	 04 65 05 ~ 2-C, O· to 6-inch...... 2,525 Virgin ..•••.•. 2.93 .1. 37 3: 66 • I • ..00 1 . 1 .31 65.50 39. 1 .00 .32. il-0 11 • 3S I 1 O'I{a 	 .00 29.52 .0212.1511.06.53 .41 I 3.00 IS9. 00 I
-,1---·------.-0---. 

tol 
Aver8110.. _......•• _.1 2,69'J 	 .J r"'--' ....... 1.00 ....... ...... • 36 1______ -1- .... __ 1 3·1._9 ...... ...... .52 
 ~ 

t<l 
I 'rhe rains are grollped into hi~h-J moderate-, am] low-intl'l1sily rains on tbe unsis of 2 or lllore inches, 1 to 2 inches, noli 0.5 to 1 inch }JllJ' houT. 
, All terraCI'S on Chickasha (OrIginally classified as Kirklllnd) aUlI Zaneis (originully classified liS "crnon) fine sandy louIII and ill a rotmion of cotton, outs. and corn or darso. 	 ~ 

~ 
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00 TABLE 31.--Runojf and soil loss ht TlUlojf from lcn'accd and 11.ntCl'raccd watersheds uyclassified flrO//1JS of rains I for thc O-ycar pcriorll030-38 OJ 

llainflill llllnoff 
Soil loss in runoff 

per aero ~ 
Watershed dt'siguutiOll ntHI I ~ize ILand I Amount Dnration Amount Percen! of l'IIinfall 

rainfall groull of arNI slo]le ~ Hains 
Avor· Avcr- Axel" A\·cr· Aver-

Low Iligh Low High Low High Low High l.ow High
age ago age age age ~ 

---~.~---------~--,~-- ------ --- --
Acres Percelll £1-0. III. In. I". ,Ifill. Alin. Anll. In. In. IT/. Percenl Percent Percent '1'ons '1'on,~ Tons b:j 

Anuual for the period: 
1'lot 13, Unterraced' ••.•••.• 3.23 5.13 50\ 10.76 31. 40 I 28.53 3.72 11.15 i. Jl 14.05 37.57 24.02 3i.7S 124.30 83.72 ~ 1'lot 15-A, Le\'cl ollen·t'uJ 

terraces 3 •••, ................. 3. I:! 3.42 55 20.74 3·J..l() 28.47 ... 2.15 i.Hi 4.10 7.91 2·1.10 14.40 .41 15.60 4.43 
Ravine A, Graded terraces ' •.•. 35.00 '1.\).1 56 11).76 31.40 28.67 -. - 2.89 0.65 5.99 12.41 32.48 20.89 ~ 

Groups of rains for the period: 
J] igh·iulensit.y rains: 00 

1'lot 13, 1:nterraecu __ ••. ____ 3.23 3·16 198 .·12 3.08 1.2·1 14.22 94.37 44.4,1 7.63 23.20 16.81 O:J5.13 } { 112Plot 15-A, Level open·end '1
lorraces __ ..______ .•_______ 3.13 3.,12 10 1.61 4.22 ~. 79 117 980 446 .26 3.01 1. 07 9.93 78.87 38.35 .07 5.05 1.27 

lla"ine A, Graded terracl's .. 35.00 4.9·1 33·1 958 521 .33 2.08 1.23 12.13 70.62 44.09 ------ ------ ------ ... 
l\Ioderate·inlensity rains: ~ 

1'lot 13, ~Fnterraecd _____•. __ 3.23 1,0·10 305 .ag 1.46 .02 24.22 99.31 ,16.46 3.33 30.15 IL5!)
5.13 } { 105Plot 15-A, Le\'el oIlen·cnd .J, 57 !Jl20 . i2 1.08terraccs. ___ .. __ .. ~ ________ .. _ 3.13 3.·12 155 1, 525 582 .04 1.·15 .OS 3.28 56.25 34.3·1 .003 2.S4 .·J7 

lla\'ine "\, Graded (erracl's. :l5.00 ·1.04 243 1,0GO 643 .30 1.60 .Sli 24.5U G5.76 43. ·13 .----- ----~ --- t:l-----~ 

I..Io\\'"-inteJ1sity ruins: 
1'lot 13, Unterrnce<1 _____ ". 3.23 379 J74 .11 .51 3" 8.66 50.26 30.48 • .J.1 0.30 2.78

5.13 } { SOl'lot 15-.\, Lc\'el open·eml .7tl 1.38 1. 05 ~ (erraees ..... __ ... __ ..... 3.13 3.·12 153 ass 2~O .02 .29 .17 1.·15 35. SO 16.19 .21 .01 .07 
llaYiul}"\, Gratletl terraces_. 35.00 4. g.( 210 662 399 .05 .34 .20 3.91 47.1-1 2·J, 76 ---""-- -- .. --- ..~ o 

"'l 
I 'i'he rains arc groupe(1 into high-, lIIoderute·, and low·intensity ruins on the bnsis of 30·minute intensities of 2 or more inches, 1 to 2 inches, and 0.5 to I illch per hOllr. >
, l'lot 13 was on badly eroded Chickashn (originally c1assilied as Kirkland), Zaneis, and Stcphensdlle (originally classified as Vernon) fine sundy lonm in a rotation of COt.lOIl nml C'l 

COW\l~Bf~t 15-A was on llu(lIy cro<led Chickasha (originnll)- classiflcd as Kirkland), Zancis, and Stcphens"ilIa (originally classified as Vernon) finn snndy lonm ill a rolation of cotton ;:s 
and cowpens. 'rho terraces of this plot wero ·100 to 522 feet lOll!!, with vertical SllllCillgS, from 2 to 2.5 fcet. (j 

, lln\'ine A included the varial)le grade terraces of fields Band E (fig. 2) on badly eroueu Chickasha (originally classified as Kirklanu) and Zaneis fine sandy loam alld in cuI- ~ 
tivated crops. Soil loss was not measured from this watershed. § 

t!':J 



TABLE 32.-Avcmge anmwl crop yields Jro1//. terraced and llnterraccd land Jor the 8-year period 1931-38 

Crop yield per ncro1---
Ridge (,hnnnel lll(en'nl Total' 

Ar~n designntion Soil contlition
Size IJ_nnd IV~!~!i'1 Gradel T,rngth 
n~tn slope ~~~\~:;i Pie~ltOO O{u(gt 

Sc~d I ICorn IS~('(I I I Corn ISc~d I I Corn ISeed I I Corncot· Onts. or cot· Onts or cot· OlltS or cot· Oats or 
(on !dnrso (on rlnrso (011 dnrso (on rlnrso 

i __) ___' __ __ l ____~_J. .-----.-- - -" - ---- - - -------- -------- --<: 
Z 

Ficld A:' • 1cres Pct. Ft. Tn. Ft. Lb. Lb. Lb. Lb. Lb. Lb. Lb. Lb. Lb. Lb. t'JLb., Lb.
Terrace I· and O·A.•.• 0.58 5.47 2.00 4 700 Virgin ................ 60S 600 29G a01 312 131 162 287 39 490 294 200 

Terrace 2· and 5·A••_............ .96 5. (jJ a.50 4 700 __•.uo ............ __ .. SIS 657 ·m 554 .191 214 297 592 107 517 3B2 228 ~ 
Terrace 3· and 4·A__ ............. 1. 36 5.52 5.00 4 700 . ...do............... 025 703 366 631 592 280 469 69:3 158 oSi ,').IG 22·1 Q


Field C:' 
'l'errace 3·0._................... 2.85 4.33 3.51 6 1,.100 Vir~in and cuHh"ntl'd ~ 731 a90 257 oilS ·132 l!lS 444 350 HI 510 ·119 175 ~ 
Terrace 4·C __ ..........__ ........ 2.77 4. ·11 3.·17 l. 500 .. __ .do.'.......... 723 470 392 4.53 50·1 3·1fJ 430 HI 282 513 505 315 H 
Terracc 5-0.... __ ... __ ........ ___ 2.58 4.72 3.·1:! 1,500 __ .do.' ...... 780 469 411 5.;8 773 427 458 309 :100 557 531 350 o" 'l'errace ()-o..._____ ._........... 2.06 5.51 3.27 r.~wl 1,500 .do.' ... _. __ 050 31H 388 357 448 457 3·1fJ 190 2.59 449 ·119 336 ~ 
Plot C·1, un(crraced ..... __ .... J. 51 .J. 00 Virgin. ______ 5'l.7 oas 211 U1 

Ficld B:' ...... 
Terrace 2·D...................... 5.09 2.79 3.90 0-4 2,5aO gro<led •. __ 22·1 000 ·1.13 191 I 000 399 191 000 481 3·12 000 465 ',I,'rcrracc l·C __ ~~ _____ ._~_ . ___ ~ ___ 0-1 Virgin .. _._ ... 9(H :1<17 . ii]6.16 :l . .1·1 :1.91 2,3tiO 306 028 281 ·1.13 3nl 820 
'l'errac03·JL ....... ___ ..... __ ._ 5.67 3.70 :3.45 0-0 2.850 Eroded._._. 2:J·1 000 ·1U8 IS.1 000 380 107 000' alii 2·18 (KIO 379 
Terrace 2·C.•__ •. __ .. __ .. '1. 37 3. GIl 2.93 0·1; 2,525 Yirgin ...... 318 1,019 320 i5a 2·10 824 ·117 370 805 ~ 

:FieId E:6 
lJ..'errncc G-E, opeD-end _____ ._w_ .. 4.5n 4.00 Lt'wl a·ls Badly eroded ·117 W(1 W2 2i:l U1 

o 
] f)') 

Plot 14, closed-end (armces.. __ ... 1.23 4. ·W ~-3. 5 _.do _. 100 .__ .rlo. __ . __ . ·IOS 1Il6 184 245 o 
...... 

Plot I5-A, op~n-end t('!Taces..••. 3.13 3.42 4·16 179 200 251 
Plot 13, llnterraced._. __ .. ____ ._._ 3.23 5. ]3 :194 !%; 

J'lot G:' ~" ··"'-T"'~-·-·'"- .-.. 
(")Plot G, closed-end terraces. _____ . .82 5.00 610 3(]2 3HS i li79 


l'lot G·1, unterraced. ___......... 1. ·10 1.50 . i ,,119
2-3. 5 ;_~'\~c!. 1~;~;O~. :~;r~:;~: ;;; ;;::::::::. o 
~ -----------.:......--------------------:....---.-: - ..---~.- ..---- ~ 
::a, '['heso totals include 1931 yields Wllich fin' not incllldNl in. the rielge, ehl1nncl, amI in(~r""1 nvemges initiated in 1932. o , Field A was on Chickasha (originally classified as Kirkland) and 8tephens\'illc (originally classified as Vernon) fino sandy loom. Crops W('re grown I1S rollows: ('oUon, 1935, t-<

1938; oats, 1932, 1934, 1937; corn, 1931, 1933; dl1rso was planted in \93li hilt failed. 
, Field C was on Chickasha (originally ell1ssitie(l ns Kirkland) and Zaneis (originally classiti~d liS Vemoll) fin~ sandy loam. ('rops were ~rO\\'nas rollows: {'olton, 19:12, was, 1938; 

oats, 1931, 1934, 1937: corn, 1933: darso WI1S planted in 1930 but railed. 
, About (wo·thirds or the terrace was on Yirgin soil and one·third on soil that had been cultivated and was sli~htly sheet eroded. 
, Field B was 011 Chickasha and Zaneis fine sanrly loam. Crops w,'/"e grown IlS rollows: ('otton, J9:l1, 1934, 1937; oats, 1933, 1936 (hath the 1033 and 1936 crops failed on prode'l soil: 

the 1936 crop produced a small yield ou virgin soil, which is reported ns a total yield); corn, 1932; dl1rso, 1935, 1938. 
• Field E was on Chickasha, StephensYille, and Zaneis fine sandy loam. Crops were grown as follows: Cotton, 1932, 193·1, 1936, 1935: cowpens, 1931, 1933, 1!J35, 1937; the cowpel1s

were turned under as green manurl). 
7 The plots were on StephensYille and Chickasha fine sandy loam. Crops were grown as rOllows: Cotton, 1!l32, 193·1, 1936, 1038; cowpens, 1931, 1933, 1935, 1937; th~ cowpens were 

turned nnder as green manure. 
00 
...:r 



00TABU] 33.-Crop yields from lerrace ridges, channels, and intervals from Field A for the 8-year period 1931-38 I 00 

Orop yield per acre' with vertical iuterval oC-

;t-'J 2.0 Ceet 3.5 feet 5.0 Ceet 
Ypnr nnu description of nrea 3 Kind of crop 

H 
'J'crrnce 'rerrace A vernge I Terrace ~eerracn A wrage I Terrace 'rerrace A wrago

I-A G-A 2-A 5-A 3-A -I-A ~ ---------1----'----,----,----'----'----·----·,----'--- 
1931: ~ 

Ridge. .•••....• ..• . ...•••..•...•. 
CbanneL....... . 8
~~]E:::=::::·:::::1:71;~~~:I:~~~lf:~~:I:~~~I~~~:I:~~~t:1:~~~I{~~~:I/{~~'{~(~~:I:~~~':~(~~:I:{i~f~(;~:I:~~f~~~~: trj

.•••.••••..•.. •.•.. 525.0 441.0 483.0 427.0 392.0 409.5 399.0 37S.0 3SS.5IntervIlL••..•...•. , ..•.....••....... 

TotaL•.•.•...... ~ 

1932: 752.0 960.0 856.0 803.5 945,9 874.7 iT9.5 1,106.2 022.9 ZOnts....... . 

Channel... .•.,.do••. 398.4 367.4 382.9 700.8 639.-1 670. I 544.0
Ridge••.•.. .187.8 565.9 

289.3 424.7 SOS.G 89S.6 853.6 1,037.8 80s. 3 923.1 00.•••.do•••...... 560.0IntervaL.. 207.6 313.6 260.6 ~05. 6 ~>Q8. 0 356.8 672.0 656.0 664.0 W 
TotaL ..•. --l 

1933: 366.1Oorn .••..•..•...•..... 405.0 ISG.9 296.0 495.3 330.2 412.8 414.3 317.8
Ridge•..•.•... 279.5211.2 49.7 130.5 329.2 99.4 214.3 260. Q 298.1
OhanneL........•• ~
.::.: I:::::~g::: :::..:....... 64.8 12.8 38.8 179.1 34.3 106.7 188.2 127.0 157.6
IntervaL ...• 

273.0 126.0 109.5 303.0 147.0 227.5 252.0 196.0 224.0
'1'otaL.••... ?l

1934: 
Ridge..•••••...... .......• , Oats ............ . 253.1 434.6 343.9 373.8 503.1 438.5 378.5 587.2 482.9 


462.7 770~2 In6.5 t::l
OhanneL•......... ._•••do•••••..•..••. 295.0 186.3 240.• 1 571.4 450.3 501. 9 


Inten'aL••.•....... .. ' .••. ,•••••do....... . 92.6 198.7 145.7 320.1 339.0 329.6 511.1 415.5 463.3 

233.6 329.6 281. 6 403.2 ·116.0 409.6 473.6 499.2 486.4TotaL._......... . ~ 1935: 479.9 505.6 686.3 p15.4 650.9Ridge...••_•..•.... :Cotton.•....• 525.1 341. 3 433.2 3 

531. 1 425.7 307.7 366.7
OhanneL..•. ••••. do._ •. 301.6 90.3 197.5 428. S 233.2 331. 0 o 

281.250,8 72.7 265.2 lOS. 4 181l.8 3OS.2 254.1 ":IIn termL _..•.• •••. do.... 91.5 
347.1 378.5380.1 288.7 307.·' 378.1 259.0 319.0 409.91'otal..•.••.... 

I 
>193G: 

Ridge••_...... . .............. . Dnrso.••.•. 

CbanneL_._•...•.....•. _••••do••• "" ••...••.. 
IntervnL•••.•. __ •••do ••• """" •••• ''''0'1 .... "61·'"'' 0 o o o o oTotaL...... . 

1937: 
Ridge. _",.,_.,. .......1 Oats•.••_•..•. 

OhanneL..•_.. .·····,.. ···.......·--..,······...-.--............·,·· .. ···---.. ·1.....................·· .. · .,........... , ......... ] ·1····· .. ··· ....... ..
......._ ...... 

IntervaL. __.. . ..:::::: :::J~::::::: ...iii9.2 '''''488:8347:5' '···:i33~i- ''''34ii:~ ""385:3' ""3i1ii~i; '-"377.5 .. 47S.4':I'otal.._... . 



JU3S: 
.Ridgo••••.••.••••••_••___••... ___ .•.. _............ 
OhanneL••..•.••• ____ ••.••.•• 
Interval. •• _•...•.•••••_•.•••.••••. "'" •.•..•• _.•. 

']'otal 

Cottou _. __ • _. _ .•. 
__ .•do __ •..• __ •.•• _. 

__ ..do....... _._ ••..••_ 

MS. 3 
4g0.7 
250.0 
683.S 

O:l(j.U 
316.S 

o 
662.5 

062.6 
403.8 
250.0 
673.2 

I,ons 
875.8 
525.6 
759.6 

1,183.8 
677.0 
287.7 
668.5 

1,129.3 
776.4 
406.7 
714.1 

1,261.7 
9H.l 
738. :I 
883.1 

1,134.0 
844.7 
573.4 
7()'1.3 

1,197.0 
894.4 
655.0 
793.7 

======='='~-'-'='=I='=I=I=I= 

Sizo of area .••.. __.• __ ••.••••.•••.•. _••.•••••._.•.•• _. _.. __ 1. ..... __....... _ ........1 0.59 0.56 0.58 0.99 0.92 0.96 1. 3S 1. 3·1 I. 36Acres I Acres I Acres I Acres I Acres I Acres I Acres I Acres I Acres 

Percent 
Land slopo......------ ..--.--.--- .......... __ .. __ ••••• __ .• I .................... _..J 5.47 

I Field A was located on virgin Chickasha (Kirkland) and Slephensvillo ("eruon) soils. 
I Seed cotton. 
l All terraces were 700 feet long aud had a constant grade of ·1 inches per 100 fcrt. 

Percellt 
5.47 

Percellt 
5.47 

Percellt 
5.61 

Percent 
5.61 

Percent 
5.61 

Percent 
5.52 

Percent 
5.52 

Percent 
5.52 
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TARI,E 34.-Crop yields /1'0111 terrace ridges, channels. M!d intervals from Pield B 
.ror lhe S-yea/' period 1931~3S I 

Crop yield per acre' according to grade per 100 fc'Ct 

I Eroded soil Virgin soil 
Year and description of llfeR 3 Kind of crop 

'fcrrscr Terrace Terrace 
2-B,O--l 2-C, 0-6 
inches I i~~~es31 incbes' 

-----I~---- ~---~---------- 

1932: 
635.2 1,085.3 1,481. 0 1,510.8~~~~eueL::=:::::::::::=:::::: .~~~do'.~~:::::: i~~: ~ 234.8 688.8 1,192.9 662.1 

Inter...aL............................do......... .175.6\ 393.7 757.8 1,088.9 947.8 

'l'otaL.............................do ........ 429.1 436.1 827.4 1,169.7 1,056.3 

1933: 

193.1~~~j~i~·:·~~~~~ ~~~~~~~~~~ ~~~~~~~~ll:~~~~~:~~~~::::;:: I::;::: ::::::;::: ::::::;::: ::::::;:: 
Ridge........................... Cotton........ H7. S I 131. 6 106.6 253.5 187.2 

ChanneL...........................tlo......... 101. 8 109.0 139.0 231. 9 206.9 

1nter...aL.......................[.....do __ ...... 117.7 65.6 114.4 194.7 151. 9 


1935: 'I'otaL....................... j .....<lO.... .... 122.7 I 85.9 117.1 208.7 168.2 


Ridg~ .........................1 Darso......... 500.4 348.8 362.8 583.9 474.6 

CbanneL...................... 1.....<10......... 515.5 533.5 657.1 830.2 853.5 

1nter"aL................... __ •. ·.....do......... 373.6 250.5 329.7 524.6 546.5 


'l'otaL........................ i ..... do......... 415.5 249.8 379.1 562.8 567.8 


1931~~~~:E::::::~:~::::::::::::J~~~~g·::::::::: ::::~::=:: :::::::::: :::::::::: :::::::::: :::::::::: 

'l'otaL........................I.....<lO ........ 0 0 0 360.6 369.9 


1937: 
Ridge.............. ............. Cotton...____ • 300.3 334.9 285.7 536.6 448.2 
ChanneL_....._....................do ...... __ • 276.6 260.7 293.8 462.0 431. 9 

1n~~~tVai::·:::::::::::::::::::::::I:::::~g::::::::: ~~:~ ~~~J ~~U ~g~:~ ~~:r 
1938: ' 

436.7 510.5 957.8 819.3 1,071.6~i~~eriei:=:=: ~:: ::::::::::::::J~~~d~·:.::::::: 496.9 389.6 545.6 761. 4 743.5 
574.1 438.6 529.5 698.6 977.71n~e~~:.::::::::::: :::::::::::::I:::::gg::::::::: 550.5 ·149.7 571.8 726.3 971. 6 

---~ ---~ 

Acres Acre.~ Acrts Acre8 Acres 
Size o( area ............ . 5.99 5.67 4.70 6.16 4.37 


Percent Percent Percellt Percent Percent 
Land slopo...................__..... _.............. 2.79 3.70 4.21 3.54 3.66 


! Peet Feel Feet Feet Feel 
Vertical interval o( tcrrucc.... ___...I__ ..._.._....._. 3.99 I 3.45 3.98 3.91 2.93 

I 

I Field D was locnte<l on Zaneis (Vernon) and Chickasha (Kirkland) soil. 

, Seed cotlon. 

I Length o( terraces were: 2-D, 2,536 fcet; 3-D. 2,536 feet; 4-D, 2,885 feet; l-C, 2,350 feet; and 2-C, 2,525 (eet. 

I Grade per 100 (cct-Ierraces with variable grade. 




91 INVESTIGATIONS IN ElROSION CONTROL 

TABLE 35.-Crop yields from i.errace ridges, channels, ami intervals from Field C 
jor the 8-year period 1981-88 I 

Crop yi~ld per aere , according to grade 
per 100 feet 

Year and description of aren 3 Kind OfCfOll 
'rerrace Terrace Terrace Terrace 

4-C, 5-C, &-C, 
6 i~~~CS' .J inches' 2 Inches • level 

---------.~--..-~~-!---
1931: 

Ridge._ •••..... 
ChanneL....... . 
Interval.•.•.••. 


'I'ota!'....... . 

1932: 

Ridge.......... . 
ChanneL.•. 
IntervaL. __ 


'1'otaL •. 

1933: 

Ridge......... . 
Channel... 
Int.ervaL.. 

'1'otaL••. 
1934: 

Ridge .... 
ChanneL•....• 
JntervnL ....... 

Tot.aL.. " . 
1935: 

Hidge...... 
ChanlleL~ 
1nto[\'ul..... • 

'J'otaL... , ... 
1936:

Ridge____.... 

ChanneL•••. 

IntervaL ... .. 


'I'ota!..... .. 

1937: 

Hidge..... . 
Chllnne!.... . 
IntervaL....... _ 

'1'otaL...... .. 
1938: 

Rldge.. __ ............ 
Channel................. 
IntervnL...... 

'1'otaL........ 


Sfze of area. __ .. 

Pountis Pounds Pound.! Pounds 
Onts••..•,.. . ......................... "" •__ ................. 


. .•.•dO........... , ........ 'f .................-••••••.••-....-.• 


. '.' •••=goo·.. .':.'::'::: '''' 672.0 !''''730:0' --····8io:2· "'''--729~i; 

Cotton•... 724.2 f 812.S 822.9 699.6 
....do•. _.. 40·1. 2 I 532.0 720.9 343.0 

.• do•••. _ 533.3 I 524.5 587.6 403.1 
.... 110.... 574.7 507.1 668 ~ 492.3 

COrti ...•. 256.9 391.9 410.7 387.5 
•.110...... 197.7 346.0 427.3 450.6 

...•• tIo __ '" H4.2 1 282.1 299.9 259.0 

. .•do .. .. 175.0 :1I5.0 350.0 336.0 

Onls .... . 390..! 469.5 458.8 364.3 
__ ••do... .. 431. 7 504.4 773.3 447.71 
....do..... . 350.4 441. 4 398.8 189.9 

.• do ... 371.2 457.6 467.2 291.2 

Cotton ... . 363.0 422.9 397.2 316.0 
.• do..... . 110.7 153.0 130.6 76.0 
.rlo .. .. ]55.2' 2U7.0 153.2 103.1 

...do _.. 200.1 25·1.0 215.4 169.8 

Durso • . 
.do... . 

.... .do ........ . 
. .do... o 

Oats ._. 
'" .do . ___ .110 .. . 

213.8 ..... 31\1:7•.... do .. . 

Cotton... 1,107.4 1,021. 8 1,119.0 933.2 
..... do..... :. 048.3 674.4 822.7 651. 2 
.... tIo... " 643.4 558.4 633.5 531.7 
.. .-do.... 756.1 688.1 788.4 685.9 

Acres Acres Acres Acre8 
~-- ~ -... ~ .............. 2.85 2.77 2.58 2.06 


Percent Percent Percent Percent 
,4 _ .... ~ __~Land slope .... ~ .. ., .. -., "' ..... - . ... 4.33 4. 41 '1.72 5.51 

~ ~ 

I Field C was located 011 Zaneis ("emou) and Chickasha (Kirkland) soil. 
, Seed cotton. 
3 All terraces were 1,500 feet long with a vertical spacing oC 3.5 feet and 1,000 feet oC the area was virgin ~oil 

Bnd tho other slightly eroded ill 1930. 
• Grade per 100 Ceet. 



----

TABLE 36.-80il and waleI' losses from conlrollJ/ols on sllIja('c and dcswjacrd 8lephcnsvillc (Vernon) fine sandy 101tll/. by classified UrOl/1JS of c.c 
b:)rains 1 for Ihe 11-year period 1930-40 

I I ~Rnlnfall Wnter loss 
' Soil loss per ncre 

Rainfall group, plot number,' soil condition, nud l'rop Amount Amount Pcrccnt of rainfnll 
I ~II Hains _ ....I Low iligh Avcrnge I.ow JJigh AYCrage Low JJigh A\'ernge Low nigh AVl'TnI ~ 
-----------~.-----------'---.-- -----------------------

INlim. b:l 
A nuual for the period: ber Inches Inches Inches Inches Inches Inches Pera"l Percelli Percelli TOIlS ~J'ons ~I'OIIS 

3, Virgin surface soil, continuous colton '... __ __ _ !} {0.920 0.930 3.430 3.81 ]0.63 !1. 35 0.35 OS. 52 16. i .~
9, Desurfaccd soil,' contiuuous cotton'...... __ __ 57 ~1. ·15 37.40 SO. 22 2.972 12.070 7.521 12.58 34.20 24. S9 0.91 50.95 2i. 53<- • : 

8, Yirgin surface soil, bnre hard fallow ...... " __ ,, _____ :.________ ~__. ______4~.~__~_~~a~.,~ -=.!.~. 6. 33 ~--= 6 ~ 
roups oC rains for the period: i !7,

nigh·intensity rains' , 
3, Yirgin surface soil, continuous coli 011 , .... __ 1 { .050 2.4S0 .805 3.55 62.70 32.33 •OS 29.58 5. 9 00 
0, ~~sl!rfaccd soB,'.continuous cOttOIl ' . _. 'J 21 1.20 5. iii 2.40 •31S ~. 6~1 J. :100 i9. I? ~~_ iI 52.21 1. O<! 22. ali 7. co 
8,'lrgmsurfaccsOlI,barehnrdCallow. __ . .-_ ' .591 J.S31 1.348 30.S3 Sh.25 61.14 I.lh 20.10 4. Q 'I " Mpdprate·intcnsity rains: i 
3, Yirgin surfoce soil, continuous cottOIl 3 . _ '} { .000 1.641 .3ii .00 (;6_ 93 2,1. 9i .00 So 20 1. 7 
9, Desurfaced soil,' continuous cotton '. _ _ ! 29 .02 4.15 I. f>l .000 2.634 .782 .00 85.60 51. i9 . UO 10.0-1 2. o ~ 
8, Virgin surface soil, bare hard (0110\\'... i • 125 1.953 ,70-1 5.03 79.56 46.62 .00 4.88 I. I

Low·intensity raills: ! !fl 
3, Virgin surfnce soil, continuous cotton 3;} { .000 1.515 .14.1 .00 50. 12 16.11 .00 3.42 2S 
P, ~~sl!rfacedsoil".continuouscotton.' .. _ . ,:ll .:J6 4.12 .90.000 2.07~ .2f~ .00 ~.12 29.78 .00 3.50 'I t::i 
8, \ IrglO surface SOIl, bare hard fallo\\. .. _ ...... - i .000 1.00. .28, .00 0 •. ,1, 31.SS .00 1.58 trJ 

----------------.---..:....- ... -~.. --- -. --.--- ._--.. ~ I The rains nrc grouped into high·, moderate·, and 10\l'·intt'nsity raius on the basis ofaO-minute intpnsitieR of 2 or more inriit's, 1 (02 inchl's, and 0.5 to 1 inch per hour. 
, Plots o( I/IOO'acre on n i.7·percent slope. o 
3 Planted parallcl with slope. A "crage yield oC St'cd cotton, BOn pounds. "':l• Dcsurfaccd to a depth of 10 inches. 
I Planted parallel WIth slope. Average yield of seeu cotton, 30i pounds. 

I 
> 
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