
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




11111 . 2 5 1.011111.0 2.2 


I~ 1.1 


."'" 1.25 1111' 1.4 111111.6 1111,1.25 11111_1.4 111111.6 

. MICROCOPY RESOLUTION TEST CHART MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF ST~NDARDS-1963-A NATIONAL BUREAU OF STANDARDS-1963·A 

http:1111,1.25


Technical Bulletin No. 916 June 1946 

" .' , '~, • * t ~ ".{" •• -": ,,~": :",,- t ~. .':;:')(p:":~ :~:.'. 'I <.~J.::~:\ 
. .;: ~~IJNl:t~D: STATES .' "',<>;"''-:J\I··..:.if)' 

"" ."!f,lJ;'f,;,.... ~-;l::.j:-i.-.;,~:.~, . ;"',,",1 "'''''~''_'''~:.~'' 

DEPABTMENT"OF AGRivJJ:LTU,.~:Y .' ' 
·.,-w:~:S~I,~~~ro~,D .. ~.~ •.. 

",,' '," , 

lnvestigations in Erosion Control and 
Reclamation of Eroded Sandy Clay 
Lands of Texas, Arkansas, and Louis· 
iana at the Conservation Experiment 
Station, 'ryler, Tex., 1931.40 1 

By J. B, :POPE, project supervisor, ,JA:\!ElS O. AltcHElR, C007Jerative ayen!, P. R. JOHNSON, 
superin,lendent, A. G. iVICOALL, senior soil conservationist, and F. G. BEl LfJ, Chief, 
Erosion Control Practices Division, Research, Soil Conservation SerIJice. 2 

The United States Department of Agriculture, Soil Conservation 

Service, in cooperation with the Texas Agricultural 


Experiment Station 


• CONTENTS 
Page Page 

Experimental results ___________ _ 
ations_______________________ 1 Rainfall characteristics and 

Summary and land use recommend- 24 

Introduction__ ___ ________ ______ 5 erosion__________________ _ 24 
The problem area_______________ 7 Oontrol-plot experiments ___ __ 28

Field areas ________________ _Nature of the area._________ 7 38 
Erosion and runoff history __ • _ 11 Watershed studies _________ _ 50 

The station___ •• __ ._ ___ __ _ _ ___ _ 11 Discussion of experimental re­sults ___________________ _Purpose and plan of experiments___ 14 52 
Oontrol-plot installations_____ 14 53Literature cited ________________ _

Appendix _____________________ _Field plot studies..... _____ • If} 54 
Watershed studied___________ 22 
Oontributing reGords __ .. __ __ 24 

1 Submitted fdr publication October 18, 1945. 
2 Former members of the station staff who contributed to the planning and deve­

lopmCl.,t of the research program are B. H. Hendrickson, Ralph W. Baird, and O. O. 
Word, Jr. 

SUMMARY AND LAND USE HECOMMENDATIONS 

• 
H.esults of 10 years of research relating to soil and water conservation 

in the Texas-Arkansas-Louisiuna Sandy Lands Region are reported. 
The chief aims of these investigations were to establish ratings on soil 
and water losses for the problem area, to develop better methods of 
conserving the topsoil, and to maintain its fertility. The effect of such 
factors as rainfall characteristies, i;oil series, slope, pl!lnt covel', cropping 
systems, strip cropping, terracing, and land use on soil and water losses 
were studied. 

1 
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In general, the soils of the region are well-leached and very low in 
organic matter and fertility components. As a rule, they are acid in 
xeactioll but responsive to approved soil amendments and conservation 
practices, especially the plowing under of winter and summer legumes. • 
The Texas Agricultural Experiment Station has shown that substantial 
increases in yields of cotton folIo,," when ",intet· hairy vetch is turned 
under as a green-manure crop.3 Thus, a well-balanced land nse pro­
gram should include the practice of periodic tuming under of winter 
and summer legumes where feasible. 

Erosion in the Sandy Lands Region is caused for the most part by 
surface runoff. ",Vind causes a small amount of erosion during the 
spring months on open, bare, sandy fields, though this damage is of 
small consequence in comparison with the amount of damage resulting 

(1 	 from rainfall. Studies of the relationship of minfall to ~oil losses On 
the control plots sho\\" that soil type, l('ngth and c\e)!;re(' of slop(', state 
of cultivation, and surface cover arc basic fadors directly influencing 
the rate and amount of runoff and soil loss. The length of slope did 
not materially affect the amount of surface runofT, but an inc'r('(lse in 
slope length increased the- f;oillosr-; resulting from the mnofY. In general 
the same W~1:i tnw of the degree of slope~with increttse in degree of slope 
them was,;ci'Y little difference in total amount of surfaec mnoff but a 
very pronouncp.d increase in soil loss from areas unc1('r cultivation. This 
did not hold tnt(' for w<'ll-soddC'd Bermuda grass areas, which indicatrs 
rather definitely that the kind of erop to be grown c\et('rmines hugely 
the degree of i:llope whieh may be used without exccsr-;ivc soil losses. 
Vegctative COver ,,·as shown to be etTeetive in reducing runofl' and ('s­
pecially soil loss und('r thC' same conditions as to soil type, r-;IQpe, and 
\iainfall. The degree of ('ontrol obtained with v('gctal ('over was de­ • 
pendent upon the type of vegetation lls('cl, the season of the year, and 
the length of time it occupied the land. 

There is a lack of adequtttc power and farm mac'hiner~' in the region; 
this has an important bearing on ('onservation farming. Fot· cxmnplc, 
few farmers have cquipmc·nt to phll1t or luu·,'('st the dose-growing crops 
most suitable for erosion control. Many do not havC' thc horse Ot· 
tractor pOWCI· ncc('ssary for proper telTaec ('onstrudion. This condition, 
aIt hough jt, is of an economie nature, seriollsly hinders the application 
of many otherwise desinthl<> l'rosion-control or land IISC method::;. Ttl:; 
solution must be aitainC'd, itt Ienst in somc degr('C', I)('fol"o :lny ('ons('l"­
vaUon or land usC' progl·am ('nil h(' suc('essflllly appliC'd. 

The p!"otection of cultivatC'd land inC'illdC's two basic ('onservation 
measure::;, namrly, the n'tiring from C'ulth'ation of as many fields having 
t1. land slope c'x('ccding 10 p('I·C'ent as is ceonomiC'[llly l)J'fletiC'able and 
the adequate terracing of the remaining fields. 

ExperienC'e has shown thttt many of the steep areas ('an he profitahly 
utilized as pasture by prriodir tulth'lltioll and mowing. In some parts 
of the l'('gion, howcver, it will pl'Oha,bly be more profitable to usc these 
ar(,us for th(' produrtion of forest products. On the more gentl)' sloping 
cultivat('d ar<'llS within the region, terraces are the first requisite to 
successrul and continucd land lISC. They should be utilizcd as a base 
for the adoption of additional erosion-control melUml"eS, such M the 
plowing under of leguminous green-manure crops, strip cropping, and 

3 REYNOLDS, E. B. WI:-;·r~m IJ~xnl~H1S M; SOlf.-IMI'IlOYI:-'O enol'S Fon COTTOX. 
Tex. Agr. Expt. Stlt. Prog. Rpt. 710, 2 pp. lo,n. [Processed.] 
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mVESTIGATIONS IN EROSION CONTROL 

• 
crop rotations. While it has been shown that these measures, when 
used alone, tend to reduce soillosl'es, they. cannot be relied on to protect 
the land at all seas(),~::f of the year. Incontl'Ust to this, pt'operly con­
structed terraces will provide a eertain degree of pt'otection at aU times. 
Thus, when these measures are wiselyC'oordinated, soil losses are re­
duced to a minimun1..and the productive capacity of the soil is increased. 

Many diverse characteristics of the region are aclverse to a conser­
vational agriculture. For that reason, the application of these reeommen­
dations to the whole of the region "'ill require many years of persistent 
efforts on the part of farm laudel's. agriculturnl workers, and civic bodies. 
However, once this application is aceomplishecl, much will have been 
done not only in the way of solving land use problems, but in combat­
ing the other agricultmal and e('onomie ills nssoriated with land 
depletion. 

• 

The average monthly rainfall di"tl'iblrtion for the perioci of reconl 
shows sufficient rainfall throughout the year to procIm'e erosion during 
nny month on unproteeted land. Rixty pel'eent of the total soil loss 
for the period of record was eauseel hy 10 p('l'cent of the storms causing 
soil loss. One or more of these' storms oe('l1l'1'ed during en('h month ex­
cept August and September. The period of greatest frequency was 
during May, .June, and July. A single rainstorm of high intensity 
may remove as much soil as is lost during the entire year from all other 
storms. ArL annual average of 2.2 storms of di~astrous nature occurred 
during the .la-year period, hut the number for any individual year 
varied from none to as many as G. This type of storm has proved to 
be the cause of the major soil erosion problem of the area. It is against 
these storms that methods of erosion ('ontrol Rhould be deRigned and 
rated for efficiency. Various ~upplemental erosion-('ontrol measures 
including ('on tour tillage, covel' crops, freqlJ('nt ('ulth'ution, and alter­
nate strips of erosion-resistant ('rops have all d('creasetl (,I·osion. They 
have been effectiv(' during light storms but haVE' not furnished adequate 
protection during the t'ritieal storms. 

The results from 10 years' ('xp('rimeniatioll tit the' station have shown 
that erol'ion eont!'ol ean be obtained on erodihle' lands of the region if 
they are placed under permanent ('o,'er of grass 01' forest. Sloping, 
intensively cultivated Reich;, on the other hand. r('{fnire not only the 
usc of impro,"ed rotations and prot('etive win tel' eon'l' crop:.; but the 
adclitiolHtI ::;upport of t('ITac'es. This ('onditiQn will hold true as long as 
the p!'evniling agriC'ultnre of the r('gion rcmaim; primarily one of grow­
ing cotton, ('om, and tnl('k ('rops thn,t rcc[ttirp inten:.;ivp pultivation, 
whieh is conduein' to soil erosion. 

The J1C'ed for t('J'I'ueing [Lnd terraee mttintell:lIH'P in tl1<' arNL will make 
the progress of pros!on ('onh'ol sl()wf'r than if plII'f'ly wgptath'e ('ontrol 
mcasUI'es could bc miNI. 

• 
Subsoils erode mOl'e rapidly than tlw normal top::;oil;; wlwn planted 

to clean-tiHed el'Ops. A;; th(1 lioil })('('ome;; thinl1pr tlw ratC' of ('I'osion 
increases, whi('h indi('ates th(~ need [01' mol'C' in/e'ns(' ('I'osion-('ontrol 
measures on the thinll('r /-loils, Tlw Xa('ogciodws /-loi! is less erodible 
than the Kirvin scrips undC't· the same ('I'OP and ('nltumr trE.'atments and 
as a general rule is morf' produdive, 

Increuiling thp Hlop(' gradient from 8.75 to [(j.5 pel'('put inereascd the 
soil loss 2J'2 Llmf's. The' kind of (TOP to h(' grown determines largely 
the degree of Rlop(1 whk'h may be' uSNI wiUlo\lti f'XC'('fiHivf' soil losses. In 
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general, the utilization of steep slopes should be confined to perennial 
erops having a high degree of erosion resistance. 

Bermuda grass and native hardwood forest have been outstanding in 
decreasing runoff and soil losses to negligible qlul,I1tities. No fi.Uempts 
were made to sepamte or evaluate the C'ontributing factors of canopy 
interception, infiltration, and soil structUl'al ('hanges. The erosion re­
sistance of well-established grass Or forest covel' is fluffieient to pI'ovide 
adequate p!'otection undel' n, wide range of slope fartors, rainfall char­
acteristiC's, and soU types, 

Annual burning of the surface litter on It wooded plot illC'retU'ied run­
off and soil loss(!s o'\'pr those [I'om the plot not bUl'llC'd, Xone of the 
losses from the Unblll'l1ed plot was of u serious nature, ho\\'e\,er. 

A crop rotation of cotton, sorghum, and C'o\\'pet\S with a \\'inter ('ovel' 
crop of veteh showC'd a marked dp('rpt1sP in soil and wnter losses ns 
('ompared with those from ('ontinllolls ('ott on, Yieldfl of cotton in thp 
rotation were C'qnal to thosc from plots of ('OntinllouH {'ottOIl trca{pd 
with 400 pounds of ·1-8-4 l'omnwl'('ial fertilizer pet' twrc, The rotation 
received only 100 pounds snpC'rphospha.tC' p('r aere, appli('d to the \'cteh 
at time of planting. 

The applietltion of organic mattcr in til(' form 01' m:Ulllr(', compost, 
and oak lcaves rE'du('ed soil Im,ses; hut OlC brnefieiul rlTretH, ineluding 
increa~rd yi('kls, werc c'onfiIl('d largC'ly to thc first year of applieation, 

The efTC'C'tH froIll fall s(,pdlw(\ pl'C'pamtion for win tel' (,0\'01' crops rr­
suIted in som(' years in an inc'I'C'asC' in soil losH hrfore fh(' ('o"el' ('I'OP 
I,ad made (1 proteeti\'C' growth. 

Complete control o[ erosioll wns not olJtailll'd from ('onto\ll' tillag(', 
CI'OP rotations, winter ('0\'01' ('I'OPS, or ship ('I'Oppillg alon(> 01' in combi­
nation, although mal'kC'd rC'du('tions in soil \osseH \\'('1'(' ohf'niIl('d as ('om­
parcd wlth those' on til(' C'il('('k tt1'ell. 

Stl'ip l'l'opping 1'C'(hl('ed soil lossC's but did not f\ll'niHh PI'ot('('{ ion ade­
quatC' fol' continued cl'opping of tlH' Ji('ld. 'I'll(' ('rop W'()\\'lI and f h(' width 
and lo('alioll of th(' strip arc' impol'tant f'adol's in til(' Stl('(,psHful liSP of 
strip cropping, \Yhc'n lls('d in c'omiJination with h'l'I':t('PH, stJ'ip ('I'opping 
helped to 1'e<1\1('(' soil loss \\'h('1'(, til{' Htrip was loC'a\C'd imll1l'di:tt('l~r nhove 
and including tll(' 1('l'I'U('C' ('hflnnel. 

Soilloss('s from tC'I'l'U('('S having gmdes ('x('('C'ding :3 indl('s 1)('1' 100 f('(Of: 
wel'(' ('X('('Hsiv('. TpITIH'('s ()('('upying lic'lds having a dC'('p, POI'OU:{ Hoil 
may he. laid out with leHfl grad(' (han (hose on badly C'l'Od(ld lipids IHtvil1g 
un imperviolls liuhsoil, (tnd op('n-E'nd, I('\'C'I tel'l'arp~ may he used on g('ntIe, 
well-dminpd slope'S \\,hC'I'e 1:11(' Hoil. has an C'x('('ptionally high infiltratioll 
ratc, )[\1(,h ('al'C, ho\\'(','('I', Hhould b(' ex('rds('(1 in th{'il' ('onstl'l1('tion 
and maint('nanl'l', ('Ios('cl-(;nd, Ipwl tc'rnl('ps should not he IIsC'd, owing 
to the high intC'l1HiticR of tlw rainfall of the region. 

Intert(,l'l'ace ('l'(mion in the form of rill~ or small gulli(':; i>c('ttnlC' ('xees­
sive wl1(>n the \'('l'tieul-intel'vnl sp[\('ing or the t('I'l':tC'(,H ('x('ecd 4 feet, 
The 3- and ~I:-r()()t spacings Oil til(' pxperim('ntal areas gaNe the most 
satisfactory resnl tHo 

Per-acre floil 10sH('s did not in('rC'asC' with an in('rease in f;(,I'l'fL('C Il'ngth, 
Long tel'r:v'('s, howevc.'I', requirc n greater ('hlUmeL eupa('ity than shortcl' 
terra('es. In gcnem\, Icngth of teI't'Il(:c should \)(' govct'll~d hy the locll­
tion of a :;uitable outlet fol' th(' tC'l'I'!l('(' ('hnnnels, 

Brush and woven-wire dams performC'(\ slttisf:t('t:ol'ily wllC'rc the height 
of drop did not cXl'('('d 2 fpet, PolC' damH up to 4: feet in Il('ight g:we 
satisfactory pC')'formnn('c and \\'P1'(' mort' durahle t;han hrush Ol~ woven 

• 

• 

• 

http:snpC'rphospha.tC
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wire. In gl)llcwl, vegetation, including sod-hag llams, was not round 
satisfactory for 11::;0 in aetive gullies, 

COhsiderable difficulty '\'as ('xperieneecl in mowing on'I' contont' back­
fUl't:Ows in pastur('s, Since mowing is one of tho first essentials to good 
pasttU'e management, thi:; difficulty otfsets llny benefit derived from the 
backful'rows, 

In view of the result:::; obtuill(,(\ from :~ decade of investigational \Y'. rk, 
eel'tain basic bud u:::;e reeomm('l1(lnJ,ioIlR mny be madC' only when these 
results llrc ('nrerully adapted to f'lw pn.J't.iC'lIlar eonditionR and ehamcter­
istics of the region,

Owing to the widely diwJ':::;iH('d agriellltur(' or the region, its small 
farms, nnd the ehamet.('l' of the rainfall, any land U:ie OJ' consC'rvation 
progmm !tcloptC'd will h::1.\'o to pOSSe:i8 sllffiei('nt f\('xibility to meet the 
paL,ticular J't'<)uirement:::; or the individual farm opemtor if it iH to obtain 
any d<:'gn'C' of ~HC('eH:-;, 1'1101'(' i::; little hope of changing tlw hask syst~m 
of. agrictllhn'C' in tIl(' regioll IlS long as the present c('onomi(' systrm pre­
vuils, nOl' is SH('h It ehang(' desirable, Lo('alized modifications of the 
agricultut'al system have h('('n obsC'rvecl in different parts of the area, 
during the period of ('xIX'rinwntaJion, hut huw not been of sufficient 
extent to wnrmnt tt dumgr of rN'omnH'nt\ed In,nd ns(' practices, The 
pl'od\\(,tion of fruit and yegelahle ('I'OPR togethel' with dairy and poultry 
products eHables the averng(' fm'mer to attain a high degree of self­
suffidcncy. This is an aS8et of almo::;t int'stimable value to an erosion­
control oi: land use program, The growing of fruit and vegetable crops, 
however, I'('quirt's intcnsi\·(, ('ultivation, This subjects the land on 
which these crops ttl'C grown to serious erosion unle!;s apPl'opl'iate COIl­

servation measures are applied, 
And finally, a wiHe land use program fo\' th(' probl('l11 urea ealls for re­

tiring the St('('P<'I' slopes from ('ultivutio\1, terrneing the more gently 
sloping ('ultiyated areas, [lnd adopting ttppropriate and <:'fIN'tive agrono­
mic practires for the terrnced fields in order to maintain their produc­
tivity and to further proted the soil from Nosion, 

TXTBO D(ICT[O~ 

This bullt,tin is one of l1 ~(,J'ir" of IO reports de8igncd to ('over the fil':;t 
decade of {'xp(>rim(>ntal work at {'Ileh of 01(' to original ;;oil erosion sta­
tions establish<,d with funds IlPPl'opl'iMed by the Congress and earriccL 
in til(> appt'opt'iations foL' the Unit('(l Htat('s Depltl'tment of Agriculture. 

On Drcembel' 18, 1928, thf' 13uchml!Ul AmendnH'nt to the Agricul­
furn.l A.ppropriation Bill [01' til(' fiti('ltl )'C'tw lU30, appropriating $l60,000 
for soil-et'oBion invt'stiglLtioIlS, was adopted llY the HoutiC' of Represen­
tative:>, • 

As 11 I't'sult of thiH 1('l!;islatioll, pl:\lIs \\'el'(' d('vl'\ojJpd for the ('stablish­
mcnt Lu "llriouH parts of th(' {'Olmtry or ('xp('rimt'ntal wOI'k Oll lands 
J'epre:;cJ);tnt:iy(' of l::trl!;C' prohl('l1\ ttrNl" lIn<iC'I'goinl!; erosion. r~\'('ntlla\1y, 
10 experiment stations we\'f' OI'glUlizNl to S(,I'\'(, tiL<' areas (f), (2), (3), 
(.il, (5):' Th('il' IoC'atioJl i" !4h()",n on the ll('{'ompttllying map (fig. I), 

TIle' "('!4('H\,('h program of th(' Hoi! and 'Vatel' Cons('rvation gxpel'i­
mC'nt Htatinn neal' Tyl(' 1', Tex. WIt:; ('stablished to ohtain inrol'matioll 
011 th(' C:LU!4e:; fUld erreet!'! of ero;;ioll llnd to de\'('lop m('aSlll'(~8 [or its. con­
trol in the Texn:-;-Ark:wsas-LouisianfL Htlndy Land" R('giol1, This report 

( Italic numbers in parentheses refer to Li~ernt\lre Oiled, p. 5:1 
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is a presentation of the results of the investigations of the Tyler station 
from 1931 to 1940. • 

.; 

I::: 

0 

:;:; 
0).... 

+>'" c 
C1> e.;:: 
C1> 

P-

X 

C1> 

I::: 
0 
'Z 
0) 

>... 
C1> 

'"C 
0 
OJ 

'0 
0'" .... 
'0 
I::: 
0 

:;:; 
0) 
<) 

~ •
!:J) 
I::: 
.~ 

0 
..c 
'" 
C1>...,'" 
0) 

W 
t 

C1>..., 
°2 
P 

C1> 
..c..., 
..... 
0 

P­

1 
o) 

,..; 
f:l 
5 
0 

~ 

•

The stll.tioll, since its establishment, has been working. under a coopera­

tive agreement with the Texas Agdcultural Experiment Station. It is 
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• 
located and operated as a part of Texas Substation Xo. 2, which is 10 
miles northwest of Tyler, Smith County, on 'enited States Highway 
No. 69, 

The chief aims of the soil-and wat<;>r-cons<;>ryation studies at the Tyler 
station are to establish ratings on soil unci wnter losses for thp problem 
area, to develop better methods of ('oJ1serving the topsoil, and to main­
tain and impro"e its produrtivity. The principal work to date ha::; been 
the measuring of surfaee runoff and soil losses in rUIloff from con1,rol 
"Qlots, tf;'i'races, and field;:: unciC'r differC'nt ronditions. The effect on 
soil and water losses of such faetors as \"('g<;>tati,'e COWl', length and degree 
of slope, slope ('harart<;>ri"tic::;, crop rotations \\'ith \\-Jnter and summer 
green-manure crops, strip ('ropping praetices, and terracing (induding 
grade, spacing, and l<;>ngth I is being studied. 

• 

Some of the studies, whi('h were strictly ('xploratory, \\'ere set up with­
out replieatiol1s and condueted only for a short period before being 
terminat('d Or modified, These stuclie::; haY(;' s('I'\'e<l as 3. basis for the 
development of an erosion-eontrol program applicable to this area, and 
some of them may continue to fUl'I1ish useful information for future 
improvement of el=osioll-controI methods. ~Ian.r of the findings of the 
station ha,'e been adopted throughout the area with certain modifica­
tionsto fit special conditions. ~Iethods of establishing and improving 
the proteetin' eo,'er of permanent pasture:::., the effectiveness of certain 
soil-conserving and soil-improving gn.'(,Il-manul'C' ('rops, and the most 
clesirabl(' t('!Tacc> ('haraet('risti('s for the ur('a are exampl('s of the types 
of informatioll obtained timing th(' tinl(' the station ha;.; been ill opera­
tion. 8trip el'opping, ('ontotil' tillag(', and other conservation measures 
have h('en tested on fi('ld-size scale to det('rmin(' the conditions under 
whieh Ol('Y :1.1'(' most C'ffe<,ti\'e \\'h('11 appli('d to thC' soils of this I'egion, 

THE PHOI3LE~[ AHEA 

:\atUl'(' of the Area 

The area serwd by the Tyl('r ~oil and WatN ('ons(,lTntion Experiment 
StatioIl is Ow IntC'riol' W('st Uulf ('o[lstal Plain. T!lC'r(' arC' approximately 
48,000.000 tH'!'PS in. th(' area lo('at('d in Ntst('I'Il TC'xa;;, llorthwc:;tel'll 
Louisiana, S()\1tlnrC'st(,l'l1 .\.rkansa;;, and 11 eomparatively nanow strip 
\yhieh ('xtpn<is from the' Arkansas lilH' to 11l(' yieinitv of Ardmore in 
50uth(,11;;1('1'l1 Oklahoma, ApPl'Oxin1lttt'ly 2!i,OOO,O()O a'ere's of thi::; area 
lie within. ()!' partly within. (.:1 ('ollntlp;; of pu~t('rn Tpxa~. TIl(' I'Pgion as 
a wholt' is OIl(' of the most ;;('l'iou.sly ('l'mk'd iu th(' l'nit('d :-;tates (fig 2). 

Farm" ar(' ;;mull; Iiplrl;; ar(' irr<·gulad", shaped; eC[llipnwIlt used is 
smull, and ('omparaHwly ~iI11J)I(': and l'('Iatiwl." 1nt'J:W q\1untities of 
commereial f('rtiliz('rs arC' 11::.;('<1. A basic propping syst('m is fo])ow('d, 
in which ('otton and corn are ; ....lppIc'mpntN\ in yadon:, parb or the' lu('a 
with it whIp Ylt!'i('ty of l'ppeialty ('rops--mainly fmits and Y('p;etablt's. 
Other crops grown rath(,I' f!;Pllrrally :u'p (,O\\'Pe'!t::;, s\\'('t'tpotntoes, WU!e'l'­
111elon::;, !wunuts, and !'>orghums. 

• 
Th('re arC' some fairly large l)()di('s of ('omnwrC'ial timhpl' in thC' ar('a.. 

A small amount of timlwl' i:; found on tIl(' majority of th(' farm::;, which 
snppl('m(,11 l15 tl1P faJ'm incol11<' through th(' sale of pulpwood, ('ross tics, 
light poles, rem'c posts, and. fin'w()()(l. 

The mO!:lt important prohlc m of t 11(' area is thC' COIl:ielTntion of the 
soil and the maintenan('c of its fC'rtility. The topsoils, in general, are 
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FIGURE 2.-Distribution of erosion and rainfall in Arkansas-Louisiana-East Texas Sandy Lands Region . 
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INVESTIGATIONS IN EROSION CONTROL 

sandy loams underlain with clay or sandy clay subsoils. As a rule they 
are very erodible, especially during long or intense rains. The tendency 
of these soils to bake and crust oyer after hard rains during spring and 
summer months results in high runoff from subsequent rains. The 
problem of conserving the topsoil is further complicated by ernitic dis­
tribution and high intensity of the rainfall. There are periods of ex· 
cessive rainfall when it is necessary to allow some of the precipitation 
to escape as runoff. These are usuuJly followed by pedods of insuffi­
cient rainfall, which often occur during the critical cl"Op-producing time. 
It is believed thnt the solution of the eh'otlght problem must necessarily 
be alTived at by devising soml' mean,> whereby a part of the surplus 
rainfall may be stored in the soil to be lI::ied during period;:; of light rain­
fall. 

8oils.-Carter (7), pp. 35-36 describes the soils of the problem area 
of the East Texas timber countl'y as follows: 

The soils of the East Texas Timber Country consist mainly of fine sands al1(l fine 
sandy loams, The surface soils, mostly light in ('oior (though some arc red), as a 
rule, are underlain by subsoils that are heavier than the surface layers. The surface 
soils arc 1n most places of two distinct layers, the upper, containing only a small 
amount of orga.nic matter, grading bclow into a subsurface layer of similar texture. 
In virgin areas the organic laiYer is but two or three inches thick, but with cultivation 
this is increased to a thickness of 6 inches or more. The color of the organic layer 
(where not red) is brown or gray, while the subsurface, corresponding largely to the 
color of the subsoil beneath, is mostly red, brown, yellolv, or gray, or shades of these 
colors. The subsoils, mostly of clay or sandy clay, differ greatly in color and struc­
ture and on their characteristics is based the differentiation of the soils into series 
groups. As a rule, all of the soil and subsoil layers arc of acid reaction. The surface 
and subsoil layers merge together beneath many of the soils, but in others there is a 
sharp line of separation between the surface soil all(l subsoil layers. 

The soils have been developed mostly from beds of noncalcareous clay, sandy clay, 
clay shale, or sand. They reflect, in. .heir developed characteristics, the influences 
of a warm, moist, climate and the vegetative cover of trees which contribute but little 
organic matter; The results of lea('hing and erosion, due to high rainfall, arc indi­
cated in the developed deep beels of fine sand on the nearly flat high areas, and in the 
variable thickness of soil and subsoil layers on slopes of different gradients where, 
in places, erosion has removed all or part of the soil htyers before they have become 
thoroughly developed. Where free underdrninage occurs, red and yellow colors 
become established in the subsoils, but where drainage is very slow gruy color pre­
dominates. LiUle or no true soil development has taken place in the soil materials 
comprising the alluvial soils of the stream-bottom lands. These ('onsist of soil ma­
terials washed chiefly from the local Ilpland soils IlIld are periodically receiving fresh 
deposits from the same source. On some relatively smltll flat areas comprising old 
stream terra('es the ancient alluvium has been developed into soils which l11tve charac­
teristi~s very similar to those of the higher Ilpland soils developed from older parent 
materlllis. 

The upland soils Ilre the most extensive, probably covering 85 percent of the region. 
On the basis of pronounced ehara('teristi('s of the subsoils t he soils are of two divi­
sions; (1) the soils having friable, (~rumbly, permeable slIh!loils, and (2) Roils with 
dense very hen,vy subsoils. While soils of each division OC(~lIr extensively in different 
sections, neitlwr occupies large ILrelLs exclusively, amI in mllny sertions they arc to 
be found in mlLny small and largc bodies in close assoeialion. The soils with the 
friahlr subsoils lI~lIall\' h!l.ve hetter drainage, respond m'lre favorably to methods of 
soil improvement and' fertilization, and, therefore, are on the whole more satisfactory 
for the production of fltrm I·rops. 

The pI"ineipn.l soiif; of the station tu:e dC:lcl'ibcd mow in dl'tail iii. table 1. 

TAnr,E I.-PrinrilJaI SOilB 0It the siation/llr/n 
"'''''''~.. "...,.,~~--,.~.,., -....,.-'''... --'-----~~1 ~-~uh..rt~i·m;-,­-'-ffoifg;;;lli;;~""-"""-" 

~rrirsj Topsoil Suhsoil i'!:''''"l material) 
.Ki,,1n•••••••:"~ ••.• J.ight ';;';"'1' til grllvidli Qr si,ghtly : Hed. 50111\' ~"'Y Inilttll;igl.i'I;;;(;": ClaYilr-iUillil)' r1I1Y:­

rrd h,t., . 1I:I,t. slow!! 1,'rIllNlhl(·.
nQwic.. _...... _"" .......... ~ .. Om" to Iig!l! hrown: vrHo... su\)· :. Y0\",... mo:tlrd With grllY alld r~: ('by or IIlIIIIJ)' <by. 

surlut'C. 1 l>bftuCf.lllt", 
Naeogdochcs......... ' Ited; iro"slolle fragments 11\ man)' n~d; .lo~·ly ,>.,010111>1". ; Cia)' or •• ndy clay. 


111t1rr$~ 
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In general, the topography is moderately rolling to hilly. The ele­
vations range from a minimum of approximately 50 feet to a maximum 
of about. GOO feet above sea level. Toward the Gulf, the relief becomes 
milder with an occasional nlmost level area. In detail, surveys indicate •
that about 30 percent of the area has a, gradient of less than 2 percent, 
approximately GO percent has slopes ranging from 2 to 8 percent, and 
10 percent has slopes exceeding 8 percent. In most insitul('eS, a hig,h 
percentage of the open arens with a gl'adient above 8 percent is in poor 
physical condition and is badly gullied. 

Climale.-:i\'[etcol'OlogicnJ rec'ordH have been secured ovcr a period 
of 3G years, 1905·-41, by Tcx[U; Substation Xo. 2 neCLr Tyler and records 
maintained during the l)l'ogl'ess of the cxpel'iments. The annual rain­
fall in the arca fCI'Yed. by the station I'llngeH from 30 inchCH in tIl(' extl'eme 
southwest part of the urea to as m\1f'h lUi 50 inches in the eastel'Il part. 
The Soil and 'Vatel' Consel'vation Experiment Rtntionis lo('ated in the 
western part of thc al'eain the -\O-in('h rainfall zone. The [lNemge 
rainfall of the c1ifTel'pnt 1':1infl111 zonps of' the region is indicatC'd in figul'c 2. 

The average l'ltinf'nll 1'01.' It period of 3(j yp(trs mi recorded by l;\1(' T('xlls 
Sub8tntion l\o. 2 is cI2.\)() in('hes, and t\w tt\'C'ntge I'flinfalll'ecol'ded dur­
ing the period (,0\'('1'('(\ h~' this 1'(,])Ol't, 1931-·W, is 40.(j() incheH. Awl'tlge 
ll.nnUfll 1'llinJ'lIlJ ami it" di"tl'ihutiOll b" months are gh'en in tn.!>lc 28, 
Appendix. " 

Although til(' mea is within the humid ht'it, the rainfall is ('LTntie 
throughout the Y('llI" TIl(> :-;tOI'I11S with high intensith's O('CIIl' mm;t 
frequently during tht' spring and ('ady SlUl1mCI' months, \\'11('n the farm­
ing :-;y;:;t<.'m:-; of the aren fUl'l1i:-;h th(' Ip:tst amount of prot('c·tioll :tnd the 
soil conditions nrC' the most Yldl1f'mble to (11·osion. The latc-fall and 
winter min" tll'(' usually of lOll,!!; dUl'!ltioll and low to moderate intensiti('s. •

9, 

10 

• 
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The length of grOWing- season, or frost-free period, usually ranges 
from 200 to 250 days. The winters lire open, and the ground is rarely 
frozen continuously for more than Ii few days. The summers are hot, 
with occasional droughts as long as 6 to 8 weeks, which cause consIder­
able dr,mage to the growing crops. The mean monthly fluctuations in 
rainfall, cVl),poration, and temperature nrc shown ill figure 3. Average 
annual and mOllthly mean temperatures arc given in t!lble 29, Appendix. 

Erosion and Runoff History 

Erosion in the a1'ea it; described by Bennett (4 lJp. 631-633) as follows: 
About 35 per cent of the arcn is in cultivntionj i per cent is idlej 13 per cent is in 

pasture: and 45 per cent in timber. Of the limbl;'rl;'d nrea, n ('ollsidernble proportion, 
particularly in Arkansas, Louisinna, nncl northenst Texas, wns cultivnled nt one time, 
the present stnnd of trcl;'s consisting of second-growth pine. A reconnnissnnce erosion 
survey indicates thnt nbout 45 per c'ent, or some 7 million nc'res, of the nren now in 
eultivntion hns suffered seriousl~' from erosion, nnd about (j per ccnt, or II million 
acres, lilts suffered severely. 01 the second-growth pine IIrens, much more of the 
land hns suffered severely from erosion. The low figure for severely eroded lnud is 
partly nceountcd for by the ('ornpinutively Inrge nrea in the southerly border zone 
thut has never been plowed, t.ogether witli 11 rutller Itu'gc urea of .!Iat lund in this 
section. Over Il considerable proportion of the mOtll rolling Jlart of this problem 
Il.ren, the per('cntnge of severely eroded lund, ns well as thfit suhjed to moderate 
erosion und to slight erosion, is much higher, The most erodible or the extensive 
fnrm soils is thc Kirvin sandy IOllm (or fine snndy loam), On this soil, whieh pre­
dominates ill norlheustern 'l'exlls nnd ntijllCent portions of Louisiana nnd Arkansas, 
it is generally unsafe to cultivnle slope:; st.eep()r than. about S per cent, 

• 
THE STA1'10:\ 

Thc Hoil and 'Vuter ('onsermtion E:q)C'rimcnt t-ltation was C'stablbhed 
in 1030 in cOlJpemtion wilh the Texns AgriruItural Exp('l'iment Station. 
Thr eOlls('l'vntion expcriment;o; arc ('ondueted on n, part of' thC' -155-aero 
tract owned by the Texn:-; Agl'jC'ultural Experiment Stntion and lo(~ated 
10 miles northwest of Tyler 011 rllited Stntes Highway Xo, 69. Figures 
4. and 5 show the station layout and [L soil :lnd el'osion Sll1TC'y map of the 
farm. 

The fUl'm was sd('('ted fol' expC'l'imental work as being repl'C'sC'ntative 
of thc Texns-Ark:1nsas-Loui::;inna Sandy Lands RC'gion. KiI'vin is the 
predominant soil on til(' tmct. although sC'ycn oth~I' Roil RcriC's typical 
of the region 0(,(,\11', TheR(' :U'C' XaeogdocbC'l:'J Bowir, Hftl1lHthntehic, 
Susquehanna, Xorfolk. Bibh, and OrnngC'hul'g. 

The topogmphy of the station farm is simibl' to that of the gel1C'l'nl area. 
except that the farm has no typi('ttl bottom land and only fI, ft,,,, gently 
sloping nl'eal:'. Slr>peH rungc from 2 to 20 pcr('ent, thollJ.!;h most of the 
areas in ('ulth'ation arC' 011 .[- to I O-P('I'(,C'll t R10pe8, Ele\'fi tion of the 
station I'Ilnges from ·!-I7 to non fC'et. Elr\'tltion of ben('hmark X 0, 7, 
located neal' thp offi('C', is 50JAG [cPt datum m('nn SNl le,-cl. The sta.­
tion is loeated on a di"jdC' hC'l\\'cC'n the Habinp and Xeehcs Hh-el's, The 
northwest portioll of the farm i8 dl'ainecl by til(' Xe<,he8, th(' 1'C'mainder 
is in the watersiwcl of the Habine. 

• 
At the tin1f' of the establi8hment of the expcl'iment station, the most 

serious gully ('l'osion W/lf\ founel in firlds (' and D. although these m'cas 
had been under th(' plow only apPI'oximatC'ly 25 years. l'.Iany areas 
of the farm had prc\-iously been culth'ated but werc retired to pasture 
before the tinw of thcir assignment for crosioninvestiga.tions, Some of 
the fields had been cultivated intermittently 1'01' a p~riod of about 85 
years, although thcre W(,l'e some'$rn~lll1l~etls of "il'gin forest. In genemi, 
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most 01 the cultivated fields had lost frem 50 to 75 percent of their top­
soil. The major portion of the fat'm had been operated by tenants for 
a Ii!lmber 0% years, and had been misused with the result that it was in 

o • 
'..~ ~ ~ ~I~ ~s~""'~--_ O.S 

. . --;: i J 
1 i\ 	 i':' do

" i I 
I 	 I • I I I 


I •• I I ,


" 
o 
Z 

W 

<.!) 
UJ 

-I 


• 

~ 
(J) ( i -:S 
z .... 
<.!) 0 ~ i C 	 ) 

Q) 

(J) r i ( ~ \ 

1 
~ 

-I I . 
I 

Q) I I 
~ en 
Z .;: ,
0 I 

0 I Ii= I "'" '0 
c 	 f;jZ 

W 0 
::> 

en I l:> 
> I 0III co en 

enZ en .. '" .E u ~ 
O'OeJ "0:2=U 0 c g -; -;

~tf ~mC) 
a run-down condition. Attempts had been made to terrace a number • 
of the fields, but the tel'faces were inadequately cOl)structed and had 
frequent breaks, which resulted in large gullies' tliroughout the length 
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FIGURE 5.-Soil map of the Soil and Water Conservation Experiment Station and The Texas Agricultural Experiment 
Substation No.2, Tyler, Tex. 
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PURPOSE AND PLAN OF EXPERIMENTS 
.' 

The' purpose of the experiments is to inve:stigate the C9.uses and to • 
secure quantitative measurements of the soil and water losses on experi­
mental areas. 

The principal work of the station has been the measuring of surface 
runoff and soil loss in runoff from control plots, terrdces, and fields under 
experimental treatment. The eJTects on soil and water losses of such 
factors as'egetative covel', slope length, degree of slope, soil type, 
arrangement 'of crops, crop rotations with WiIh~l' cover crops, and terrac­
ing including grade, spacing, and length have been included in the 
studies. A detailed description of the variollS installations follows. 

Control-plot Installations 

I'LOT DESCRIPTIONS 

The control-plot experiments consist of 12 plOtH on Kirvin fine sandy 
loam located on a slope of 8.75 percent (fig. 6 A), 3 plots on Kirvin fine 
sandy loam with a] U.5-percent Rlope (fig. UB), 4 plots on a Nacogdoches 
fine sanely loam with a lO-percent slope (fig. 7 A), and 2 plots on a 
wooded area of Kirvin fine sandy loam with a 12.5-percent slope (fig. 
7 B). 

The plots on 8.75-percent slope were established in October 1930. 
The plots on 12.5-percent, Hi.5-percent, and IO-percent slopes were 
established in July 1931. 

All of the plots were () feet wide and 72.6 feet long except foUl' of the 
slope-length plots, of which three are 36.3 feet long and one is 145.2 
feet long. The plots are separated by sheet-metal dividers. All run­ • 
otI from the plots is caught in ('oncrete basins and sheet-metal tanks. 

All planting and tillage operations are on the contour and are per­
formed in sllch a way that field conditiol1H are simulated as nearly as 
possible. ThG rates of seedings, spacings, and fertilize)' treatments 
are in accordance with the Texas Experiment Station's recommendation 
for the area. 

The treatments and size of plots on the different soils and slopes were 
as follows: 

Kirvin 8.7ii-percenl slope.-Plot 1 (continuous cOttOIl; slope length 
36.3 feeti one two-hundredths of an aere) was fertilized with 4-8-4. 
fertilizeL' at tho rate of cWO pounds pel' acre from 1935 to 1940. Plot 
2 (continuous cotton; slope length 145.2 feet; one-fiftieth of an acre) 
was fertilized with 4-8-4 fertilizer at the rate of 400 pounds pel' acre 
from 1935 to 1940. Plot 3 (t:ontinuous cotton; slope length 72.6 feet; 
one-hundredth of an acre) was fertilized at the rate of ,,\;00 pounds of 
4:-8-4 fertilizer per acre from 1935 to 19~1O. Plot 4 (continuous cotton; 
slope length 72.U feet; one-hundredth of an acre) waH fertilized with 
400 pounds of 4-] 2-4 fertilizer per acre from 1931 to ]93'h and from 
1935 to 1940 at the rate of ,100 pounds of -1-8-4. In 1935 ridge eulture 
replaced flat cultme. From 1936"':'40 Hat culture was followed. 

Plots 5, 6, and 7 (slope length 72.6 feet; one-hundredth of an acre) 
were in a rotation of cotrtOll) corn, and Icspedeza with small-grain winter 
cover crop. In HJ35 corn waf; fertilized with 100 pounds pel' acre of 
sulphate of ammonia, lespeeleza with 200 pounds pel' acre of sllper­ • 
phosphate, [mel cotton with 400 pounds of 4-8-4. For 193U-40 the 
rotation was cowpeasl cotton, and sorghum with a wintCl' cover crop 
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of ,"et('h, 'I'll(' \'eteh l'C'('C'iYe'd ]00 poundt' of t'\I pCl'pbosphatt' pel' ~(,l'e nt 
• tinw of t'C'('ding, 

• 


B 
~", 

• 
F1Cll'I\l'; G" ··.1, Kirvin Illaill ('olltl',,1 plo(.H, ,'I,7ii-p!,I'('Plit tllojl<', PIOls lllllllilerecl frolll 

[pCI I () J'il!;lJI, H, J\irvill 1'00liroi ploll', lli,ii-llPr('1'1I1 ;;Io)w, 

Plot X ("lop!' 1l'llgth 72,fj r(,pt; OJIP-hlllldn·dth of all HC'n') 1I'(l" in c'on­
tillllOI1~ B('J'lll1ldn gra":', Piol II {~I{)p!' ](,Jlgt h/2,1i I'('('l; (JIl!'-illlnri"C'<iLh 
of :til tiC'J'C') \\.(t:-; in hnrt', hard fallo\\', I \l:~ 1 :~ I; 1\)35--10, clllLivlttc~d fn.llow, 
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Plot 10 (slope length 72.0 feet; (JIle-hundrcdth of an ncre) was in small, 
grain winter rover crop. In U)31-3J, -1-12--1 fcrtilizCl' was nppl ied n.t • 

• 


• 

Ji'IOUltB 7.-:1, N[\(~ogdoel\!';; ('ontrol plot;;, IO-pc'/,cf'nt ;;loJl<'; B, woodl·d ('antral plots 

of Kir'vin HIll' santly lo:un, 1~.5·pl'r!·('nt. slope. 
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INVESTIGATIONS IN EROSION CONTROL 

• the rate of 400 pounds per acre. One hundl'ed pounds of superphos­
phate per acre was applied to winter cover crop of vetch, 1935-40. 
Plot 11 (slope length 72.6 feet; one-hundredth of an acre) was in con­
tinuous cotton and desurfaced to subsoil and fertilized with 4-12-4 at 
the rate of 400 pounds per acre from 1931-1933. From 193-1: to 1940 
this plot was fertilized with 4-S-4 at the rate of 100 pounds per aCre. 

Plot 12 (slope length 72.6 feet; one-hundredth acre) was in continuous 
cotton and desurfaced to subsoil. This plot '.vas treated with -I:-S-4 
fertilizer at the rate of 400 pounds per acre from 193-1: to 1940. In 1935 
ridge culture was used, and in 1936-40 flat culture. • 

Kirvin 12.5-pel'cenl slope.-Plot 1 (wooded area; slope length 72;6 
feet; one-hundredth acre) was protected f!'Om grazing and burned 
annually. Plot 2 (wooded area; slope length 72.0 feet; one-hundredth 
acre) was protected from grazing and not burned. 

Kirvin 16.5-percent slope.-Plot 1 (slope length 36.3 feet.; one two­
hundredth acre) and plot 2 (slope length 72.6 feet; one hundredth acre) 
were treated with 4-S-4 fertilizer at the rate of 400 pounds per acre 
from 1935-40. Plot 3 (slope length 72.ti feet; one-hundrl'dth of an 
acre) was in continuous Bermuda grass. 

Nacogdoches 10.0-percent slope.-Plot 1 (continuous cotton; slope 
length 36.3 feet; one two-hundredth acre) and plot 2 (continuous cotton; 
slope length 72.6 feet, one-hundredth acre) were fertilized at the rate 
of 400 pounds of 4-8-4 per acre from 1935-40. 

• 
Plot 3 (slope length 72.6 feet; one-hundredth acre) was in continuous 

Bermuda grass. Plot 4 (slope length 72.6 feet; one-hundredth acre) 
was in continuous cotton and desurfaced to subsoil. This plot was 
fertilized at the rate of 400 pounds of 4-S-4 per acre from 1935-40. 

SOIL SERIES 

It is recognized that some of the soils of the area are more erodible 
under similar cropping treatments than other::!, Of the two soils under 
measurement, Kirvin, the predominating series of the area, is the more 
erodible and Nacogdoches is more fertile and less erodible, The pro­
file of these two soils has been studied in detail in the laboratory, and 
chemical and physical analyses have been t'eported elsewhel'C (10, 11, 
and 1S). A study wus conducted on these two soils under normal 
topsoil and exposed subsoil conditions. For comparative pUl'poses, 
the topsoil was removed down to the subsoil to simulate badly eroded 
conditions on both of these soils. Four plots were used, two of normal 
topsoil and two of subsoil. The Kirvin plots are located on S.75-per­
cent slope; whereas, the Nacogdoches plots are iocated on u 1O.O-pel'(!ent 
slope. Uniform cropping practices and fertilizel' treatmenttl were ap­
plied to all the plots. 

SOIL )IOISTl,TRB STUDIES 

For a period of 4 Yl'ars, 1931-34, moistll1'e studies \\,I're made on an 
adjacent series of plotH with the same ('roptl !tnd cliltul'al treatments as 
conb'ol plots, Hampl('s w(lre ('olll'('ted regularly and moitllul'e deter­

• 
minations fo/' speC'ific ('on(litions reciorded. 

SI.OPE LENG'I'U Al'\O DEGlIBE 

Control plots I, 2, and 3 on K.1rvin S.75-percent fllopc with slope 
lengths of 3G.3, 145.2, and 72.0 feet, respcetivcly, were established to 
measutc the eHeet of slope length whell the lund is planted to cotton 
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annually. This Sll,me treatment was repeated on Kirvin l6.5-percent 
slope and Nacogdoches lO-per'cent slope with slGpe lengths of 36.3 and • 
72.6 feet, respectively. 

Plots 1 and 3 on 8.75,..pel'cent Kirvin und plots 1 and 2 on l6.5-per­
cent Kirvin are 36.3 and 72.6 feet long, respectively, and were planted 
continuously to cotton. All cultural practices and fertilizer treat­
ments are as nearly alike as possible on these foul' plots. Plots on the 
8.75-percent slope ,vere established in 1930, whereas the plots on the 
16.5-percent slope were not establi::;hed until 1932. 

STRIP-CROPPING COKTl\OL PLOTS 

Six plots were used in this study, two of which Were located on 5.5­
percent Bowie and four on G.5-percent Kirvin. 
. The treatments and size of plots on the two different soils and slopes 
were as follows: On Bowie 5.5-pE'rcent slope It strip-cropped plot wd 
a check plot werc used in this study. The plots \\'1'1'0 145.2 feet in length 
and 20 feet widl', one-fifteenth of an acre in size. The strip-cropped 
arE'U had two strips 36.3 feet wide in an erosion-resistant crop. It was 
separated froIil the check plot by an alleyway, one-half of which was 
planted to thE' :lame crop as the adjoining plot for the purpose of elimi~ 
nating horder effect. The plots were equipped with silt box('s, multi­
810t clivhml's, and tanks for collE'eting soil and watE'r :mmplNI. 

FI(lun~ S.-Group of one-fiftieth aere plots showing alleyways between plots. 

A 2-y(>ur cropping system was followed in this study, consisting of 
cotton Ort the erodible striPS alternatin~ with erosion-resistant strips of 
sorghum interplanted with cowpens, which W(>re in turn rotated with 
spring oats. 

The erodible strips were planted in cotton followed by fall planting • 
of vetch which was plowed under in the spring as a greeD-manure crop 
preceding the next planting of cotton in the spl·ing. The check plot 
was planted in cotton followed by vetch which was plowed under as a 
green-mam,lre crop in the spring preceding the planting of cotton. On 
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Kirvin 6.5-percent slope two strip-cropped plots and two check plots 
were used in this study. The plots were 72.6 feet in length, 12 feet wide, 
and one-fiftieth of an acre in size, The strip-cropped areas had two strips 
18 feet wide in an erosion-resistant crop (fig. 8). The plots were sepa­
rated by alleyways and enclosed with 12-inch creosoted boards, 6 inches 
of which were embedded in the soil to prevent outside water from enter­
ing the area under measurement. One-half of thE' alleyways was planted 
to the same crops as the adjoining plots for the purpose of eliminating 
border eff('ct. ~oil and watE'J' losses were measured with Uhland divisors 
and tanks. 

A 2-y(,aL' cropping systE'm was followed in thk; study, consisting of 
cotton on the erouible strips, alternating with erosion-resistant strips 
of sorghum interplanted with cowpeas, whiel1 in turn were rotated with 
spring oats. The erodible strips and the eilcek plots were planted to 
cotton follow{'d by fall planting of v{'{('h ",hieh was turned under as a 
grE'('n-manure crop preceding the planting of cotton in the spring. 

ORGAXIG-:lfATTER TREATMENTS 

Foul' (on('-fifti{'th acre) plots locat('d on KiLTin fine sandy loam, 0.5­
p('J'('ent slope, w('r(' utledin a study of th(' ('rosion-resistant effect of 
organic-matter treatI1lpnttl, The plot:> had all allpyway between them 
to £'liminate horder efleet. The plots were enclosed with boat'ds 12 
incheii wide. G inches of whic·h were below th(' surface of the ground, 
Th(' measuring cquipnwnt consistf'd of ChIantI-type divisorti and sample 
tanks. The treatments were as follows: Plot 1, eontinuous cotton, no 
organi(' mattpI' added; plot .2, ('(mtinuuuti cotton, oak leaves spaded 
under the first year at the rate of 15 tons pel' a('l'e; plot 3, ('ontinuous 
('ott on with compost spadre! under the fin:t ,WUI' at th(' rat" of 10 tons 
pel' U(,1'('j plot. 4, continuous cotton, barnyard manure spadnl under the 
first year at the rat(' of 10 tons IWI' :lPI'(', 

During the pl'Ogrp;;s of the' ('xpPl'imrnt, no additional appli('utioI1s of 
organic matter w('r(' macT<" but an application of a 4-8A eommercia1 
fertilizer wns mad(' :tt t 11(> uniform rat(' of -100 pount!,:> ppr a('l'e Oil all 
plot" at tll(' ]wp:innillg or the third s(·a;;(;I1. 

Fi<·ld Plot StudiC'" 
Two fip]cl arNt."i of strip (,I'opping \\'('I'P inc1l1cl('d in {he> (~x[wl'ime>nts, 

One of the arN1H wus a ~l1lall, Ullt('l'I'tl(,('(] \mtpl'sh('d wl1(>l'c the (>rodf'd 
mat(,l'iul was mCttslll'Pcl at the> bottom of til<' ;;lop('. The other urea was 
11 terra('('d ar('a ",h('1'P the ('l'ode>d mat('riul wa;; ('oll('('ted at the omlct 
ends of tll(' t('l'l'ur('s. 

Strip cropping 11.'ilhout lerrace.~.·-This study Wtt.., I()('at('d 011 a 5-acJ'C 
fi('ld of Bowie finC' !·;iludy loam with IlLl U\'('ru~e land slop(' of 5,5 pprcent. 
80il llnd Witter lof:l5es were> meatiUl'ed on n 2,Q{-ael'C area by m('!lns of a 
Pa,;;hal1 flump, Bri;;tol r(>('ordC'r, silt box j and HnmsC'r silt :>!lmpler. The 
gullies and \\'!l;;I1(>s were p1o\\'e>d in and Yep;etrLted with Be>l'mudll gra::;s 
at the beginning of the .:ltudy. Fall sown oats were u::;ed on the> control 
strips whi('h w('I'e ,18 f('e>t \\'ide and constituted 50 p('rccnt of the ar{'a. 
Cotton was plant('d OJl th(' cultivated strips, 

Th(' cropping system of thi::; study consist('d of !1 2-yc!tr rotation of 
('ott.on and oats plantE'd in alternating :;tl'ips. Th(' oa.ts were harvested 
Bnd the stubble allowed to stand for ('r()sion proteetioll until late summC'l', 
at whi('h time the stubhle was turned under in preparation for the fall 
seeding of a vetch cover :tod green-manure crop to be turned under the 
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following spdng preceding the planting of cotton. The erodible strip 
of cotton after harvesting in the fall was plowed and' seeded to oats, 
which became the control strip. "Cncl('r this system of ship cropping, 
an erosive fall rain at the time when both strips are f!"('shly plowed 
and before the protective crop becomes established, may cause a high 
soil loss. 

Strip cropping wilh (rrraces.-In this ctudy, soil and water losses 
were mea::,ured on four terrac('s. One t(,lTace was used as a cheek with~ 
out an erosion-control strip, anti the other three had emsion-resistant 
strips loeated as follows: below and adjacent to the upper terrace, in­
cluding the lower side of the terrace ridge; in the middle of th(' ten'ace 
intel"Val; and above and adjacent to the t('rrace, including the terrace 
channel. Each terrace was equippC'd with a Parshall flume, Bristol 
recordel'. silt box, :wel Ramser silt sllmplE'r. 

The cropping syst('m followed in thi;; study eonsist('d of a 2-yeUl' 
rotation of corn nnd cotton on the erodible strips with sorghum and 
oats on the ('ontrol filter strips. Th(' sorghum was harvested and the 
stubble allowed to stand for proteetion until Nlriy spring. when it was 
plowed under and seNled to spring oats with an application of 300 pounds 
of ()-\)-3 fertilizer per acre appliNI at the time of seeding the oats. The 
erodible strips of the 2-yenr rotation of corn and cotton both had (t 

·winter cover and green-manure crop. 'reteh followed corn with 100 
pounds of Ruperphosphate pel' acre applied at seeding time. Th(' \'etch 
was ploWE'd under preceding the planting of eotton. Oats followed 
cotton and were plowed under preceding the planting of corn. 

Trl'raccs.-DudIlg the winter of 1930-31 approximately 10.5 miles of 
:Mangum type tetTace!; were constructed on the station. Variolls 
maeilines were used for building the terrae'es ancl the costs of construc­
tion recorded. Terraces used in the principal experiments werc ('on­
struet('d with a base width of 25 fcct and un effeetive height of 18 inch('s. 

Studies wrrc made on the C'ffeet of length, gmdC') and yerticnl interval 
on soil and water lossr;:; from indiyidual terracrs. Termces C-10. 
C-17, and ('-].1 were us('d in thC' length experiment and were located 
near the upper rea('\1('s of the slop(' in field (' (See fig. 4.) The pre­
dominating soil on ",hi('h the terraces were lo('atC'd was XaeogC\oches, 
interspersed with areas of Kirdn on terrace!; ('-H and ('-17, although 
small ar('as of Bowi(' and Orangeburg oecurrec\ on terrac(' C-1O. 

Experiments Oil telTaee gradr were ('onduetrd on both short and long 
terrac'es, 700 fe('t and 1,700 feet in length. The teITa('('S 700 feet long 
werc number('(l C~4, ('-5, C-G, ('-·7, and C-10, They werr lo('utc(\ in 
field C in the lowe'r portion of ilw field. Bowie soil. predominated with 
the ('x{'cptioll of tCl'nl('r ('-10 on \\'hi(,\) XllcogdoC'hes \\'as the predominll1it 
soil. Th(ll'(, soils \\'('1'(' int('rsIJPnied with ;;mnll arraR of Kirvin and OrangE'­
burg aJthol1f!h tpITa('(' ('-7 was mnppe<i in its pntircty ns Bowie, Tcrraces 
C-12 and ('~ 1:3 \\'(>1'(' l1s(>(1 a;; tIw long terraces in th(> ('xl)(,l'imrnt on 
grade. Tlwy O('(,lJ ph,d (11(' \I })1)('I' ('(In tral port ion of t hc ;;lope in fi('ld C 
OIl Kaeogclo('h<'s soil \\ ith almo;;! ('qual llr('[t" of Kirvin. 

The (>xperinwnt to detpl'mitw (\1(' most satisfaetory wrtieal intcn'al 
of tennC'('" was alsolo('at('d in fi('ld C and in('\u<ied both long and short 
terra('es. T(,I'r:l('PS (' 8, C· 0, (' lO, and (' 1J \\'('1'(' the 700-foot er­
m('es used in this stud,Y. T('l'I'tlt('s C 13, (' ·1·1, and ('··15 W(~I'(> 1,700 
feet long and \\'('re I()('atf'd liM" the UpP('1' plllt of til(' field. Th<, ShOl-tCI' 
terraees W('rc IWtll' til<' 10\"('1' ('('ntral portion of till' fi('lcl. Hoils weec 
generally mixed, as in til£' of h('r ('xp('ril11t'nts, with X !l('ogdo('lws prc­

• 

• 

• 
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• 
dominating on the long terraces and Bowie, Orangeburg, and ~acog­
doches occupying the major portions of the shorter terraces, 

Other terrace experiments included the observation of closed-end 
level terraces encircling a knoll, the measurement of soil and water 
losses, and the observation of the performance of an open-encl, level 
terrace 2,300 feet in length, and the measurement and observation of 
the J?erformance of terraces with different yertical intervals on pusture 
and cultivated land, 

In all cases the cropping system followed was the same for all the 
terraced areas of a particular ~·xperiment. 

Owing to the extent of the areas, it was not possible to retain all of 
the runoff occurring from terraccd areas as was done with the contt-ol 
plots, Consequently, measurements of soil and water losHes n,t the end 
of tenaees on these areas were made by the use of Parshall flume and 
liquid levd reeol'der with a silt box, or settling basin, placed below the 
flume, A Ram:;(,I' silt sampler Wll" u"ed to obtain a "ample of the runoff 
passing oyer the weir end of the silt box. Determination;:; of the tioil 
content of the runoff wel'e th('n mnde from tlH' sample obtained (fig, 9), 

• 


FWt'nr, D,-Battery of 3llt StlIHpJt'rs US('(\ for 1lIt'11SlIring soil Ilnel wntcr lORRt's III the 
ends of individ\lal {('mH'(' t'hcull1(,]s, 

• 
Soil move1llent s[wlics,·~-:-4oil movenWl1t ~t\l(H('" to d('tCl'lnin(' th(' rate 

of ll10venwut of soil dowu th(' slop(' nnd to d('t('('t th<' fOi'matiOI1 of 
wasbes and d('tel'mine tl1('i1' rate of growth wcr<' l11:1de> on t<'I'l':H'cd al'cas 
and watersheds, ('onrl'('t(' (,ll1bedded :::it('el postti W('l'C' s('t to :;('I:V(> as 
benchmarks on the pCl'mtuwnt soU movement lines, :;\[easl1remeuts 
were made from the:-le fixed points and (·le\'u.ticms tak('11 at inten'al::; of 
one foot along an estahlished Jill('. In order to de(~r(1a"c the influence 
of cultmal treMmel! tH, Uw:;e rneast1l'('ment8 w('re tak<'n during the late 
winter months after the ground had settled, 
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\Yatershed Studies 

Description of the alms.-A part of the fltn,tk.il'S cxpedmentnJ 'lrol'k • 
is the measurement of soil !Lnd water losscs from small agri('ul tuml . 
watersh(,c\t; ~il1bjc('tcd to dilTcl'('nt lund uses, Thr arcllS llS('c\ in this 
study consh;tcd of three small wtLtcl'sh('t\s, caeh ('(luippcd with a Parshall 
flumt', r~ liquid I('Y('ll'ccol'tlcl', a silt box, and :L Jhtl11s('l' silt samplC'(', For 
l't'co1'd purposrs the watershcds were dc'signatcd as gaging stations X os, 
3,4, and 5. Xo.:3 waH a W()oc\('t\ watershed of 7,U4 acrt'H with an [L\'cmge 
land slo)l(' of 7.5 ]>cl'('('nt. The pJ'('dominating soil was Kin'in !ine 
I:'ltlldy loam with SOI1W :tr<'as of Xarog(\o('lH's, X0, ,l was an Ilntcl'l'tl('cd, 
contol\l'-l'ultintt('t\ \\'at(,1'8h('<.1 of (i,05 [WI'PH with an tv,('t'ugr land :-;lopr of 
7.5 perc·cnt. The pl'P(tnl1inating soil Wits Bowic filH' stmtiy lonm as­
soeiat:('d with l'mall n1't'as or Kit'\'in und Xn('ogdo('lwH. Xo, 5 was an 
untC'rrn('('d. conlolll'-c'nith-n!"d. stl'ip-C'/'opppd :tJ'('U of 2.IH 11('1'C'H, lorated 
on 5.5-p('J'{·C'lIt Bowk HnC' sandy loam, 

• 


Fwnn; 10•. Pntrlll('d ~1\('t'!-mNal durn used fur Irrntl'(' om)!'t ('Onlrol. 

Th(' ('rnppin!!; tl.'patnH'lIb on tlw !\\'() l'ultival<'d 1l1'C'U:O; W(,I'(, ns followH: 
On tIl(> ullt!')'mN,d, ('olltoul'-!'ultinlll'd walp/'slwel, II\(' (,l'Opping :O;Y::i­
tem (,tJll!"i:.. (!d of It ;)-YPlLl' I'otation or (·Ol'll. ('o(tO/1, llnd oat;;. TIl(' (,()I'tl 

\\'3:-; follow(·d lly U ('!'t;p of t'all-plnn{pd\,(,!t,h whi('1! Wfl:-. tttl'lled undel' in 
the :'pt'ing us It gl'('('rt-rn~lIllll'(' ('I'O)) pl'C'('Pciing til<' planting of cotton. 
The ('ottOll Wll::; follo\\ I'd by :t fall-planl('e! ('rop or oab wiliph was hl11'­
vcstC'd and foUmn·d by ('()\\'jlPHS (luring (ht' :-Ill11n1('I', The PPtl. vinesl
vohmt('C'l' oatl-o, and emcgr'lll-oS following tit!' IWUB fUl'nblwd til(' winte!' • 
Pl'ot('('tion. Thi:-.. prot(!cti\'(' ('0\'('1' l'C'mnirU'd on tilt' groumt and was 
tUI'.D('uuudpl.' in til(' C'ady :;pl'ing pl'cecdill~ tt\(' pluuting of eOI'll. 

The :;tl'ip-el'Opp<'d. IIntHl'l'a('('d wfLf.Pr'I-'IH'tl had a 2-yt'lll' rotlttion of 
cotton and ()at~ gl'own il'\ It\tC'rllaLing :;tl'iPB ·.18 r('et widt', The cotton 
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• 
strips were planted in the fall to. oats which were harvested in the early 
summer and the stubble allowed to remain as a summer protective 
strip. The oats strips were planted in the fall to vetch which was turned 
under in the spring us a green-manure crop preceding the planting of 
cotton. 

1'he wooded water,'lhecl was f('need, protrcted from burning, and 
during the curly years of the period of rrcord was gmzrd oceasionu.lly 
during the spring months, Tilt' ('ovrr cOIll~isted of a mixed growth 
of native hanl\\'ood trcP!' of thr black-jnek and post-oak types and was 
considered .a fnil' I'epresrntatioll of forest COW'I' for the lirE'lL 

Glilly and terrace ouild conlrol,·-- '1'1)(1 large lltlmil{,I' of gul1i{'s On the 
station land af1'orc!r(\ an rxC'cll('nt opportunity for till.' sl\ldy of differ­
ent methocls of gully eOIl tl'ol; ('ons('qu('ntly, considerabl{' time and 
energy wal:\ deyoted to this phlU';{, of th(' work dlll'ing thr rarly years of 
the station, Yariolls materiali:i \\'1.'1'(' lIs('d in the ('ons\l'lIetioll of me­
chanieal dams or structures, indllcling brul:ih, pol('s or logs, woven wire, 
loose rock, cOJlerete, and rode mal:i01ll'y. Patented sheet-metal dams 
were also teste~d in j('ITtl('e outlet ditehes (fig, 10), A I'oek masonry 
structure typic'al of thosr IIsC'd fOl' trl'l'fi('C' outlC'\ ('oI1i;1'01 in this study 
is ShOW!l in figlU'C' 11. 

• 

I~WI'ru, II. Hc)('k fI1!tHOIW), <111m u~(>(1 for \('1'1'11('0 outlot ('lmlto!. 

:\fnny tY11('S of pl'omi~jng \'('gpta{ioJl W(>I'(' also tl'l<'d with and with­
out mrelmni('ul ;;uJ)(JOI't. Th('s(' in('\\Id(·d BNmucia gl'tt;;s S('t in stTips 

• 
and soddc-d solid; :'11\!\1I grain, 1>\1('11 as oats and sOI'gl!llm; the annual 
lesp(·d('zns. it pC'l'('llnial \p"p('eJcoztL (I,. ,~l'rir(,(ll, kmilm, hluek lo('u:st, !lnd 
Dallis graH!" (p, dilala[1I111 l. B<'i'mnda gl'lll:'S \\'ItS also usrd in sod-bag 
dams and in <'onjuueliol1 with (C'IHI)oI'tU'Y nH'<,huni('nl ptl'Ul'hll'('S, 

Cost 1'('('Ol'dH \\'1.'1'(' mainlainpd Oil the' \'!l:':OlIH typrH of stl'uetures, 
and th!'!r 11c'l'fol'lnanr(' and 11l:i('full lif(' obscl'\'('d. 
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Contributing .Heeonis 
Climatic dala,-A. stnndal'd CnitC'Ci Rtntcs Wettthel' Bureau sLation • 

is located at the station IlC'ildquiLl't.cl's whcre daily l'e('0l'd8 IlI'C kept on 
maximum and minimum t('mpemtul'ps, wind mow'ment, frcewutcr sm­
fuce eYttporntion, rtnd minfall (fip;, [2). Tn addition a l'e('ol'd of the daily 
rainfall is obtained from stan<ilmi I'P('ol'tling min gage:; lo('ated in the 
immediate vicinity of the V!HiOtt8 ('xp('l'im('ntal a rca:), 

• 

FI01:ml12, 'Central lIH'tenrologi('nJ stIllion, :4uhstutioll Xo, 2 of till' Texas Agri­

('uIluml gxp('rillwnt :;tntion, 

I':XPEHL\IEYI'.\L HI-:::-\( LT:-\ 

nai n('(Ill Clml'Ul'l el'isli('s und Erosion 
Hainfall ;" t\J!' pl'imHI'~' ('IUlS(' of (ll'CIsion, and I'llllofT wn,let' is the Iletive 

ap;(lnt whic'h pl'O(ht(,(~s C'I'OSiOIl, .I t iii impof;siblp to ann I."?!' t ht~ I'('(:ol'ds 
of stndirs Oft faC'tol's ('olltl'iiluting 1.0 lilt' mt(l of <'I'o,,;i 011 , 01' its eontl'ol, 
until thr chm':u't!'t'i;-;ti('s or til(' t'uinfnll ('a\lsin~ ('rosion arC' C'nlhlntcd. 
Rain fnlling Oil hal'!' soil will ('Hll~(' ntnolT Ill'i SOOIl lU:i til(' soil'li n,bility 
to receive Ilnd :;101'{, ll\oisfltl'C' is exC'('pdpd Ot' wh('n th(' min (:omC:lllt n 
I'al(' in (I:\('('ss of that nt whic·1t \\'atel' ('(til iufiltl':tt(, into the soil; 
henee. hoth III(' total amollnt of I'ain thut falls and the intensity of (-]10 
ndn may haw an important IWHl'ing on 01(' n'sultallt l't1noir. The 
point n.t ",hieh thili (,X('(lSS is t'(':l('lwd is also (\pj)(llId('nt upon the physi.:. 
elil chal'aet(wi:;tics of til(' soil nt til(' I inw of the rnin. ,Mt(lr the hasic 
I'elationship het \\,N'I\ th(l fall of rain on :~ har<, soil and rllnoff or soil 
10$.<; is ('stahlhibed, theillfluNl('(' of BC'!"OIHi:II'.\' faC't 0 t's, streh as vegetal 
CQ\'('1' and supporting prn('tic'(''; of a m('('hani('al natlll'(I. ('an be <,valuated, • 

A compl(lt(l 1'(,(,OI'd oj tlw I'flinfnll hus 1>('('11 m:rintaiIwc\. by the Texlls 
Substat.ion 'xo. 2 l'in('p 11)05, u:nd ntillfnll hy indi\'.idunl :llm'm records 
of amount nnd ratC' of fall hn,; bN'1l j"('('(jf'<!rt! Oil Hdfl'(I('ol'ding gages since 
1931. 
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• 
A cOIXlparisonof the I1nnuall'ainfall for the 30 years of record !l!ld for 

the 1O-year period 1931-40 is shown in figures 13 and 14. It iSlcvident 
from these records that the latter period has been somew'hat drier, 
averaging 2.32 inches less pel' year than the long-time average raill­
fall. Figure 14; shows the avemge annual rainfall b?i" monthly incre­
ments for the 30-year period and the lO-yeai' period of erosioll-control 
study. :1'hese data show that the 2.32 inches .::;malleL· average annual 
total rainfall for the 10-year period has been compensated for to some 
degree by the more favol'Uble ciistribntiq..'l of the rainfall through the 
crop-growi.ng season. " 
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FIGURE l3.-Annual and averuge ruinfall for the lO-year period 1931-40 from control­
plot gage, Soil and Water Conservation Experiment Station, Tyler, Tex. 

A comparison of the ::wel'llge monthly amounts of rainfall during the 
lO-year pC/'lod 11)31-10 with tIl<' Iw('ragc monthly s()illosscs from con­

tj ,. 

http:crop-growi.ng
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trol plot 3, continuous cotton on Kirvin fine sandy loam (fig. 15), shows 

that there is a tendency for soil losses to increase with increase in rain­

fall during the late fall and winter months. However, there is a dis­

tinct reversal of this trend during the months of April, May, June, and 

July. This would indicate that Some characteristic of rainfall other 

than total amount is responsible for erosion rate during this period of 

the year. 
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FIGURE I5.-Average monthly rainfall and soil loss from control plot 3 for the 10­
year period 1931-40. 
 • 

Figure 16 shows maximum rainfall intensities for 5-minute, I5-minute, 

and 30-minute periods and the :wemge soil loss by months. There
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FIGURE 1B,-Monthly distribution of maximum rainfall intensities and soil 1088 from 
control plot 3 for tho to-year period 1931-40. 
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• 
appears to be a close similarity in trend between the fluctuations in 
intensity of the rainfall and the amounts of soil lost from control plot 
3. The soil loss curve follows the trend of the IS-minute period curve 
of rainfall int.ensities very closely. This combination of time and 
rate appears to produce a sufficient volume of water to exceed the soil's 
capacity to retain it. 

These data show that soil losses on relatively bare Kirvin fine sandy 
loam do not necessarily result from large amounts of rainfall alone. 
Rainfall intensity variations throughout the seasons can be considered 
as a more direct indicator of probable erosion than any other char­
acteristic of rainfall. " 

Of the 216 storms causing soil loss from control plot 3 during the period 
1931 to 1940, 22 storms caused soil losses greater than 5,000 pounds per 
acre (table 2). These 22 storms caused a loss of 293,803 pounds out 
of the total of 485,179 pounds for the 10-year period of record, 01' on a 
percentage basis, 10 percent of the storms causing soil loss accounted 
for 60.5 percent of the total soil loss. Fifteen of these major storms 
occurred during the 5-montb period, March to JulYi 8 during ?l1ay and 
June, and 4 during December and January. 

TABLI!l 2.-Storllls that caused £Y2-tons or marc, oj soil loss 1>er ac,'c from cOlltl'ol plo 
S for the IO-Year period, 1981-40. 

Storm ch..ncteri.tt.., ! 
1_______ ---I HUnofl ! Tolal 

• 
 Amount l'(";~~l~~:nte ; ~n~~:rt ,~~i!\~~ ~oi1 ;~~ 

, I t ----) rain per Icre p~~ Icr: 


Dnte 

: 5·minu!•• 15·minute 130.minute j 	 • 
i 1 period ; period : period 1 	 I 

---------\ -;neAII-:-;neA" -l-;n:~:-;-~:-l- p"-:::;-I--;:::d:-j- POu::­
1931: 'i: 1 I 

June 13•• __ ._..........1 l.C,U 3.60 t 2.40 I 2.20 1 21.1 5.050 •••••_•••••• 
June 16-17._ ••• _••••••• l 2.40 6.00 I 4.40 3,20 : 36.4 ' 19.400 l 34,700 
1932:! 	 ': j

July 22.........___••••• : 1.47 7.20. ..40 2.84 , 43.3 12.080 ._••_••• __ ._ 
19fa~c' 23-. __• __ ._••••__ .\ 3.19 I 4.80 I 3.20 2.201 51.2 8,m 35 ••~0 

rpr.25-26....._..,._•• ; 2'300 i 45'3228 I ~.3642 1·Sq i ~3~'~ . 1~.392800 ·-·---;5--,3-30­
"I.y 24-25..., ____ "•••• , 2.• 0 •. _. I.3S .'J \"' • 

193.1: 	 • I ! 
Apr. 24 •• _.., __ ........1 1.56 ! 6.24 I 3.00 1.32 i 53.3 • 11.400 ••• , ......._ 
Nov. 19...._•• ,_•••_._.. 1.92 1 2.641 2.32 1.90 45.5 • 6.850 

19P5~C' 2__ •••_••• , .......; 1.81 : 2.64 !.SS 1.5S 53.2 6.8(0 """37;iiio 

Jan. 19·20 ............. \ 2.58 . 2.52 1.36 1.32 ~4.~ : 10,470 __""'_'_" 

Feb. 8.................: 2.04 2.88 I 1.0~ 1.56 .2 .. I 5,090 , •• , ___...__ 

M.r.4 ......_......,.... ; 1.40 2.16 j 1.60! 1.36 25.21 7.200, ..._•••• ' ••• 
Mal' 2-1................ 5.52 . 4.80 ! 2.96 I 2.20 43.5 1 12,300 ,._,......._ 
M.y15•••_•••••••••••• ' 1.18· 4.80 I 2.8R 1.62 H.I, 6.HO _.._.. __ •••• 
July 3. __ •••••••••••••• : 1.23 6.24; 2.88 1.92 35.01 13,700 71,820 

1936:. ' . 	 iI'May 8-0.10 ............\ 5.06 ; 0.48 4.80! 3.32 42.0 I 71,391 ••••• iiii;070 

19~i~lt:.6:::::::::::::::::: .....7:::_~.... ~::~......::~~.L.. ~:~~.........~::~.:..._.~~~~~~. 12, ~ 

1938: ' !:;! t 

Jan. 23......_........._, 3.03 . 3.60 t 3.12 I 2.50 : 60.4 : 12.312 \ ....._....__ 

Mar. 28.-..._.......... t.· .HO : 5.28 II 2.64 I 1.38 \' 67.5; 5.908 --.....-.---

June 1 .........._•••••_; 1.73. ! 0.00 US I 3.04 . 33.0 ! 7.070 .6,150


1939; ,I 	 ' 1 

• 
July 9 •• ___ ..._........: 1.79 I 0.•81 6.12 2.04 .1.4 l 21,524 I .S,loo 

1940; \ 1" 
Juo028-1uly 2........; 5.38: 5.28 6.04 3.02\ 25.1! 17,667\ Sg.loo 

'No single .torn> produced 1\11 much I\lI 21,-2 tons of soU 10. l. 

The avemge nllIl1bet· of severa storms, 2.2 per year, occurred 4 years 
out of the 10, 6 storms occlll'l'ed in 1935, and none occurred in 1937. 

http:ncteri.tt
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The 'entire annual total soil loss of 12,520 pounds for 1937 was equaled 
or exceeded by the individ~al storm losses from 5 storms and closely 
approached by 4 others. One storm, May 8-9, 1936, caused nearly 
6 times as much soil loss as the 1937 total annual loss and exceeded any 
other annual loss during the lO-year period except that of the year in 
which it occurred. 

These data indicate that the major soil losses result from relatively 
few rains which may occur during any month of the year, but are most 
probable during May and June and least probable during August and 
September. The storms are characterized by the occurrence of high­
intensity intervals during some part of the storm period. The highest 
intensities were reached by the spring and summer rains when the soil 
was most vulnemble to erosion. This fact points to the possibility of 
greatly reducing soil erosion losses through the employment of a cropping 
system that will provide the greatest possible protection during this 
vulnerable period. 

A detailed record of the runoff and soil loss from the 12 control plots 
on Kirvin fine sandy loam, for individual rains, is given in tables 30 and 
31, Appendix. 

Control-Plot Experiments 

The control plots and plot treatments have been fully described 
under the heading Control-Plot Installations, p. __ . 

TABLE 3.-'l'cn-ycal' l1I'crage annual 'l"ltl!ojJ, soilioss, and crop yield/roln control plots, 
1931-/,0, 

[Kirvill fille sandy loalll-S,75-perceIlL slope. Averngl' rainfall 40.66 inchCR.] 

--~------~------
! Surface-rullofT I 
I Yield of 

l'lot Crop :lud trt'allll~llt l , Percrllt of- SoilloHS I sooJ COttOIl
No, 

I Depth tolal pcr acre I pcr acre 
raillfall 

I---~--~-------· - ~ ~- ... -~ ------- -------------
Irzr}wR Percent TmiR Pounds

I Contiuuous t.·otlon .. M ____ ~_ ___ ~ __ .. ., .... ~___ ....... M_ .. ~ .. .. 
 7.5:1 18.S 1.4.50 443
2 Continuous cottOIl ____ .. ___ .. __ ........ _ ..................... __ .. .. 
 7.52 18.5 33.20 382
3 CoutinuouS- cotton", ___ .. ", .. ___ .... _............ ___________ _ 
 S.lO 10.0 24.07 420
4 ContinuOlls roltoJl ..~ .. ______ ~ .... _ ... __ .. ~ ___ .. ,. __ .. _.... _ 7.23 17.S 22.30 492
5 llotatioll 2 colton (uv['rng~ -1 yrs.L ____ .. __ .. ____ .. __ _ 6.85 IO.B 17.20 469HolatiOIl 'rotton (UVl'rage ayrs.l ________________ _II 7.3.5, 18.1 16.78 453
7 Hotation "~olton lavcrng~ 3 yrs.L_ ...... _.. ., .. _. __ .. _.... 6.89 17.0 17.02 403
S Continuous IJl'rJll!lli:l gra";"'''J t.·lj"fJel.L'P" __ "_""'~ ~ .. _.. __ ~ .41 1.0 .08 ('lHare fallow! ___ . ___ ......... __ .• ___________.. ___ _
9 7.36 IS.l 20.00 (I)Dcsurfuced, cOItOIl •• __ .... _________ ... ______ •__ __10 10.18 25.0 55.54 162

11 D('slJrfuCl'd, ('otton ~ ~ .. __ ........ ~_ ............. ____ .. _______ _ 
 10.1f) 2S.0 62.84 158D('Rllrfaccu, cottrill. __ • _______._. __ •_____ •______ _12 10.a7 25.S 58.04 97 

'Beginning ill 1035 plols 1,2,3,4, II, ali(I 12 received ,100 Ibs. per acre of 4-8-4. Plots 5,6,7, and 10 received 100 
11xI. BUllerj,hosphatc pcr acre at the tll"o of sceding vetch cover crop. All plols were cultivated flat except plots 4 and 
12 which IUd ridgo cultivation ill Wa5. 
I A rotation of cotton, corn, lind lespcdeza was practiced "ntil 1935, ufter which sorghUm ,eplaced corn and cowpens re­

placed lespedeza. [n J!13B "e((llt Cflvcr crall replaced small graill cover crop on plols 5, 6, und 7. 

• Plot 0 wns hurd rullow untHl!135, ufter which it WIIS cultivated. • 

, No yield taken. 

'No crop. 


The control-plot records, tables 3) 4, 5, and 6, indicate that seveml 
factors, singly and in combination, are illl:ll'umental in determining 
the amount of runoff and soil loss. Increa::>es in length or degree of 
slope caused increases in loss of soil but did not matedally increase water 
losses. The physical properties of soil, such as are used to differentiate 

• 


• 


• 

soil series and soil types, are important factors in determining soil and 
water losses. The Kirvin series on an 8.75-percent slope eroded at a 
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more rapid rate than the Nacogdoches under similar treatment on a 
lO-percent slope. Topsoil did not erode as rapidly as subsoil exposed 
by desurfacing. Table 3 indicates that the large increase in losses from 
the desurfaced plots over those of normal profile was probably the result 
of a combination of two factors; namely, inherent difference in physical 
characteristics of topsoil and subsoil, with corresponding difference in 
ability to resist erosion, and the difference in the density of the vegetative 
cover furnished by cotton crops grown on the test plots. 

TABLE 4.-Eight-year average annltal rltnojJ, soil loss, and crop yield from control plots, 
1933-40. 

[Kirvin fine sandy loam, 16,5-pe(cent slope. Average rainfall, 41.48 inches.) 

Surface runof! 

Plot No. Crop and treatment 1 
Percent of 

Soil loss 
per acre 

Yield per 
acre 

seed cotton 
Depth total 

rainfall 

Inches Percenl Tons Pounell 
Continuous cotton __________________ ---.- 4.87 11.7 39.55 575Plot 1, 36 feet __ Continuous cotton ________________ ------- 5.9i 14.4 61.06 452 

Plot 3 _________ .11 .3 .005 (I)Plot 2, 72feet__ 
Bermuda grass, clipped ___ .--------------­ . 

1 Beginning with 1935 cotton received 400 pounds 4-8-4 fertilizer per acre at time of planting. 
, No yield taken. 

TABLE 5.-Ni:ne-year average annltall·lt1tOjJ, soil loss, and crop yield !rOln control plots, 
1.932-40 . 

[Nacogdoches fino sandy loam, 10.0-percent slope. Average rainfall, 41.68 inches.) • 

Surface runofT

I Soil loss Yield of 
per acro seed cottonPlot No. Crop and t,eatment' 

Total per acre 
Depth rainfall 

IlIch~, Percenl Tons Pound. 
Continuous cotton ______________ -------__ 6.09 14.6 5.57 450Plot 1,36 feet.. 

Plot2,72feet __ Continuous cotton _____'_____ ------------- 5.79 13.0 6.46 420 
Plot 3 _________ Bermuda grass, clipped, desurf_ced ________ .14 .3 .005 ('1

Continuous cotton _______________________ 1.97 4.7 24.49 120Plot 4, 72 feet._ 

1 Beginning with 1935 cotton receivcd 400 pounds 4-8-4 fettilizer per acre at time of planting. 
, No yield taken. 

TABLE 6.-Nine-year average armltal runoff and soil loss from hardwood control plots, 
1932-40. 

[Kirvin fine .andy loam, 12.5-11ercent slope. Average allnual rainf ..1l 40.95 inches.] 

Surface runofT 

Soil 10..TreatmentPlot No. Percent of per acre 
Depth total 

rainfull 

Inches Percenl Tons 
1__________ Burned in March________________________________ 1.07 2.6 .3G 
2__________ Not burned_____________________________________ .14 .3 .05 

The evidence supplied by the control plots (See figs. 6 and 7, pp.15, 16) 
indicates that the effects of the various physical factors influencing 
erosion can be masked or completely countm'balanced by the protec­
tive attributes of vegetative cover. The effect of vegetative cover in 
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• control of soil losses is in direct proportion to the quantity and quality 
of the covel' afforded and the time that it occupies the land. 

Oontinuous cover of Bermuda grass or hal'Clwood forest gave highly 
effective protection from both soil and water losses, irrespective of degree 
of slope or difference in soil type. Losses of soil and water were negligible 
in both cases. The treatments of control plots und average losses from 
various crops on 8.75-percent slope of Kirvin soil are presented in figure 
17. 

A detailed discussion of the factors influencing the rate of erosion is 
given in the following accounts of the several studies and the compari­
sons available from the control-plot data,. 

Boil series.-Two of the important soil series of the area-Kirvin and 
Nacogdoches-were put under measurement in order to determine the 
relative rates of erosion that occurred under similar cultural treatment. 
The results over the period of record, where the topsoil and subsoil of 
both series have been cropped continuously to cotton, showed a wide 
difference in surface runoff and soil loss. The average soil losses from 
Kirvin on an 8.75-percent slope, have been three times grcater than from 
Nacogdoches on a 1O.0-percent slope with the same crops, seasons, and 
cultural treatments. A comparison of these two soils, under both top­
soil and subsoil conditions, where crops and treatments were duplicated, 
is presented in table 7. 

TABLE 7.-S1,rj(lCe runoff (l/lel soil loss jront Kirvin and Nacogdoches soil,~ 1IIIder similar 
crop arul cultural treatments, L932-.iU. 

I iSurface. runoff• I Average I ' 
Plot. Soil series Slope , annual , 1 Soil 10..' . 
No. 

I
rainrall '. Percent of I per acre 

Depth j. total ' 
, rainfall ! 

'-l'-er-cen-t-1--:;:-- -l:;':-i-~:::-'--T-o..-­
2 Naco~doches topsoil.................1 10.0 I 41.68 i 6.1 I lUll I 5.57 
3 Kirvin topsoil .......................l S.75 H.li! 8.5 II 20.55 , 24.82 

4 Nacogdoches .ubsoil.................., 10.0 41.68 , 1>.6 20.71 . 24.45 


11 Kin;" .ub.oiL......................! 8.75 ! 41.171 10.6 t 25.7i I 63.30 


• 

Blope lenglh.-This study was conducted on seven control plots, three 
of which were on Kirvin with 8.75-percent slope, two on Kirvin with 
16.5-percent slope, and two on Nacogdoches with lO.O-percent slope. 
The average annual soil losses, as shown in figure 18, from the three 
plot lengths, 36.3, 72.0, anci 145.2 feet, outhe 8.75-percent slope Kirvin 
with the same crop and cultural treatment were ];1.50, 24.07, and 33.20 
tons per acre, respectively, for the 10-year period of record. The per­
centages of surface runoff for the same period from the three different 
slope lengths were 18.5. 19.9, 11nd 18.5, rpspectiveiy. The data secured 
on the 36.3-foot and the 72.0-foot length plots Ioeated on IO.5-percent 
slope Kirvin show a ~imilar trend. Thesp dtttt1. inclieate that a definite 
increase in soil loss may be expected with an increase in slope length on 
Kirvin. ~0 materhtl dilTerenee$ fire shown .in the percentages of SUl'­

facenlllofI ft'om the three different slope lengths. 
rrhe soil Ios8(>$ on the slope lengths of the three groups of plots 

Were consistently high(>r on the longer slopes. However, the ditIerences 
were not so great on Nacogdoches as on' Kirvin. A summary of the 
comparative losses from the 'different slope lengths is given in table 8. 
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FIGURE IS.-Average surface runoff and soil loss from control plots on various slopc Icngths. 
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:. TAllLE S.-A.veraac soil a/ul wa~er los8c$ Jrom cUffercJlj, slope lengtlis Jar lhe period 0/ 
record,1981-1/). 

IO-YEAR ..I.rERAG'E. 1931-40 

Plot I I Plot: SJrr3C~ St>illo33 
No. I Soil ,Slope dimensio,.. ~ Crop R~inf311, runoff per acre 

----~ r-~~--'-----i----;'-----f-----~----

• : PrntnL ~ Pul I, I fnchu.' Per«nl •• " Tom 
t Kimn••••••• ; S.r. 0 X36.3 Cotton..... 40.6, , IS." I' 14.~0 
3 Ki,,1n....... 8.756 x 72.6 j" COtton ••••• 40.0r. I 19.92 : 24.01 
2 Kirviu....... 8.75 6x 145.2, Cotton.....1 40.66, 15.49 . 33.20 __'--_______-'--____,=--__-.:.;____.;.,i____,"_____ 

S·YEAR A rERAOE. 1933-40 - -I 
1 16.5 i. 6 ~ 36.3 \ C~tton...... 4L4S 11.74 t 39.55, IIQ"in····· ..l2 K,rvm........ 16.5 , 6 x12.6 I CoUlln ••••• 4r.4s' ; 14.3~ i 61.06 


i I I I 

g·YEAR A\,ERAOE. 1932-40 

• i 

1 Naeogdoches. j 10.0 6 x 36.3 ( {'otion..... · 5.57I 41.6S ! 14.61 i
2 Nacogdoches•• : 10.0 6 x 72.6 {'otton••••• ; 41.68 13.SJ 6.46 

I l .......,," 


• 

Degree of slope.-Thc degt'ce of slope may be the determining factor in 
the selection of a kind of crop which may be successfully grown on an 
area without excessive soil 10:;3es. The utilization of steep slopes, how­
ever, should be confined to perennial crops having a high degree of 
erosion-resistant ability. The continuous cotton plots on 16.5-percent 
slope Kirvin lost oyer 2;-:2 times more soil per aCl'e than similar plots on 
8.75-percent slope Kirvin. Bermuda gmss sod on the two degt'ees of 
slope did not show any material differences in the surface runoff and 
soil losses, as both were of negligible quantity (table 9). 

TARLE 9.-At'erage soil aJulwaler losses/rom colltrol plots oj different degrce;s 0/ slopes. 1 

IO-YEAR AVERAGE, 1931-10 

Surfaee ! Soil toss 
No. Soll Stope I Dimensions Crop; Rainfall 1'. runoff I per acre 
Ptot I ~ i 

____ii.----i _1____,--I i Prrun( i I lnchu P<rcenJ To.. 
1 !g,,·in •••••••! S. i5 6:t 36.3 I' Cotton·..····1 40.66 I IS. 52 ; t4.50 
3 IKirvlll ......., 8.75 6,. 72.6 Cotton........ 40.66 , 18.491' 24.07 
8 Kirvin .......l 8.75 6,.72.6 , Bermudagr:w! 40.66 i 1.01 .08 

! 

S-YEAR AVERAGE. 1933-40 
, . 

1 I. Kirvin ••••••• ' 16.5 i a;<36.3 ; Cotton·····..i 41,4S I 39.55 
2 I Kinin ....... 16.51 6,. 72.6 I {'.otton......., 41.-15 

I 

tl.74! 
61.0614.39 

3 I Kiev'".......: 10.5 1 6 x 72.6 l Bermuda grn!33; 41.4S I .21 , .01 
"...:,,....._' ___1-_0.....'_,... • ! 1 

I For a detailed reeord of runoff. soil I033es, anu yietds see tables 32. 33, alld 34, Appendix. 

Plant covcr.-The eJIectiveness of thc protection afIorded by plant 
covt>r against llurface runoff [lnd soil loss has bt'en cleady demonstrated 
by the grass and fore:;t CO\'Cl' plots (table 10). Xo attempt has been 

• made to "epamtt' Ol~ evaluate the importanec of the different contributing 
factors-including canopy interception, .surface proteetion, soil stl'uctUral 
changes, and biological activity. The important fact clearly demon­
strated is that both gra.,";s and forcst GOVCI' luwe played an outstanding 
pal:t in. decreasing surface runoff and soil losses to negligible quantities. 
as. comparedlto the losse:; l'esulting from intenshrely cultivated crops. 
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Burning of the surface litter has increased both surface runoff and •. 
soil losses from the wooded area. A vcrage runoff and soil loss by sea­
sons is recorded in table 35, Appendix. The surface runoff and 
soil losses from. the Bermuda grass plots were relatively constant after 
the soa became well-established. The control-plot studies show that 
a good vegetative cover is not seriously affected by wide variation in soil 
type, slope factors, or rainfall characteristics, and that the degree of 
effectiveness to which it may be used as l1n erosion-control measure is 
dependent upon the quality of the cover and time that it occupies the 
ground. 

'rAliLE lO.-.tlvcrage losses from COlt/rol plots with differcnt plant covers. 

I I I IAYernge 1 I 'rime 10 
Period of . Roil I'. Slope I .Dimellsions c.rop !annu.ol j Surface SoH loss erode I 

~1___i ___1 --~---~:~~J_~'~~-i perncre ~~\ 
II .. . I Perc!,!! 1 Ful I ! lncAt$ ',perunt. l Tgn. l'ta",

1931-40... K,mn ....... , /).,5 6 X 72.0 Irollon....... 40.66 19.9.! .4.07 S 
1931-40••• KirYin ...... ' S.75 1 II" 72.0 Bermuda grassl 40.661 1.01 .OS 2.550 
1931-40••• , KirYin ...... J S.75 6:<72.0 Fallow>••_••• ) 40.60 1~.IO, 20,09 10 
1933-10"'1 KirYin ....... : 16.5 6 x 72.6\ Cotlon......... , 41.48 14.39.'. 61.06 3 
1933-40••• Kirvin•••••••! 16.5 6 x 72.6 Bermuda grass; 41.48 .27 'j' .01 I 20.400 
1932-40'__ 1Kirvin ••••.• .! 12.5 6 x 72.6 Wood~ fllot· 40.95 .34 .05 . 4.080 

! hurn~l} ! "i 

1932-10...; X.irvin....... 12.5 6 x 72.6 Woods • burn· .' 40.95 2.61 i .36 II 56i 
! • cd) I . l 

1932-40"'.1 ~acogdoch~__ 10.0 nx 72.6 Cottoo....... ' 41.0S I 13.S0 i 0.46 27 
1932~0...1Nacogdoch~.. 10.0 6 x 72.0 B. r mud a l 41.68, .34 ! .01 li,500 

grn.s.s. ~ 1 •l 

1 Average weight of an acre-inch of KirYill tQpwil is approximalely 204 lon~. The "vcragO wcigh~ of an acro·inch of 
Nacogdoches topsoil is approxilllatdy 1i5 tOilS. 


, Hard fallow, 193H14; cultivntLoJ (allow, J935~0. 


Seasonal runoff and soil losses for the se\'(~rnl groups of control plots 
are given in tables 36 [lIlel 37) Appendix. 

Crop rotation.-Plots 3, 5, 6, and 7 were used itl the crop-rotl1tion 
study. Plots 5, 6, ancl 7 were planted in a 3-year rotation of cotton, 
corn, and lespedeza with a small-grain winter cover crop, which was 
turned under as green-Ii1anUre preceding the planting of each of the three 
harvested crops, Plot 3 was planted continuollsly to cotton without a 
winter covet' crop. This cropping system was continued from 1931 
through 1935. At this time the system was rhanged to sorghum, cow­
pens, and cotton with vetch ns the "'inter cover crop. 

'rhe datn Over the period of tecord show a consistent decrease in soil 
loss as a result of the combined effeets of the rotation of crops and winter 
cover crops. However, there has usually been a period during the late 
fall or early winter when the soil loss was higher ill the rotation plot than 
in the continuous cotton plot. Over the period of record, however, the 
continuous cotton plot without a covel' crop lost an average of 24.07 
tons of soil per am'ej whereas, the plot on which the 3-year rotation and 
winter cover crop plan was followed lost only 17.20 tons per acre, a 
difference of 6.87 tons Ot' 28.5 percent In soil loss. Dming the last 5 
years, the average soil loss from the original continuous cotton plot 3 
was 25.7 tons per acre and from the rotation plots 5, 6, anel 7, the soil 
loss was 16.19 tOllS, a difference of 9.51 tons or 37 percent in favor of the 
rotation treatment (fig. H)). • 

This study has clearly demonstrated the efficiency of 11 cropping system 
which includes legumes and winter cover crops as a soil conservation 
practice. The yield of cotton in the rotation has been equally as good 
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SURFACE RUNOFF SOIL LOSS IN RUNOFF 
( PERCENT OF TOTAL RAINFALL) (TONS PER ACRE) 

Z10 60 50 40 30 20 30 40 50 60 10 <: 
t;j 

~ CONTINUOUS COTTON ..... 
Cl:... 
~ 

COTTON IN ROTATION 0 
VETCH COVER CROP Z 

f/l 

Z
SORGHUM IN ROTATION 

t;j
VETCH COVER CROP ~ 

0 
f/l..... 

COWPEAS IN ROTATION 0 
VETCH COVER CROP Z 

c 
0 
ZAVERAGE FOR ROTATION 1-3 

AND COVER CROPS ::tI 
0 
t" 

FIGURE 19,-Efiect of crop rotation with vetch cover crop on soil and water losses from 8.75-percent Kirvin control plots for period 
1936·-40. 

CI-' 
Q1 
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as that 'when cotton is grown continuously and a.n application of 400 
pounds of 4-8-4 comll1~I'ciul f('rtilizl'l" per tlCrc applied nnnunlly. 'rhe • 
only fertilizer used on the rotation WHi:l 100 pounds of superphosphate 
per acre nnnually, appliNl to the ,'etch wintl'l·-cO'·Cl." (·rop. 

Orga.nic mailcr treatments. ·--The belwfiriul ('/TN'ts on crop yields of the 
application of organic matter to the soil hus long been J'('cogniz('d through­
out the region.. HoweveJ', the cJTeet/l of :m('h tre!},tm("nt. on the amount 
of surface runoff and soil loss hus not h(,(,,11 dt't('l"mined. Plots treated 
with various t.ypes of organie mattt'l' were im;tnJled in 1933 and measure­
ments w("re mude through 1935. Tuble 11 shows the results obtained 
for the period of recol·d. 

TADUJ 11.-0rgnnic-mntter trcntment, 1933···35. 
lKin'in $oil, 0.50 ".reent stope, (llotll72.0 x 12 feet. 1.'50 acre! 

~~-----,-

, 
::illitlo:!.' Yield "er

Plot No. and year ('rap mill treallllelll lI"illr,,1I Surrnce rUllolT per ucre acre 2 
~. .-_ ..... "''<""~'''' - ~- -"""'~-.'-'-

InrAt. IncJ.t~ I'"<tnt Ton. Pound. 
I: 

1933 1• ____ ......... C"heck-eollon,.. " ...... . 23.63 : 2.25 t 
 0.5 0.65 1,120
1934......... ..... • ('hcck"'otlon ........ "., .. 35.18 usl 11.9 4.40 225 

1935.. . ........ .... ' (,lll'ck-eolltlll, 4()O Ibs. per II.re . 4S.4S • 9.01 I 19.5 0.73 495


of 4-8-4. : 


Total. ....................... . .107.29 16~04~!:~.~·:~:- 11.·i.~·,-t:SW 

2!~ycar a,..mg••••• ., .. .. 42.02 6.42 I 1.1.0 4.71 ; 013 


2: !_. '--'­
1033 I .••••••••. ('0!1tl1l-15 tons per ncr. of o.k 23.63 2.4 .15 , 1,410 

l lti!L\'('S. 
1934.......... ., ••. : ('0\1011 .... .,........ . 35.1~ , 4.20 II.U 3.96 255 

1935._,..,., •• , ••.• Cotton 4oolllll.4·S 4111>rllcrc. 4SA8 "'.92 !~.4 5.61 525
-."- .. .~!.-.-.--- •Tota!.. ........ ',............... 107.20' 13.69 ...... 9.72. 2.190 


2H·ycar a\·<r~L.!....... .42.92 : 5.·1~" 12.1;, a:~9_j_ • .,!~ 


3' , . ! 

.1933 1_ ............. ; ('oHolI-IO 1011. cornposl 11I>r 23.63 2.03 H.G .4S ,I 1.295 
ncre~ I 

1934............ .. ('ottOIl •••. 35.IS 4.i2 13.4 I 2.'S ! 235 

1935............... ('ottOIl' ..J001l... 4 J; -I p"ac;e. 4S.4S i 11.00 26.7 : 5.65 i 490
- ... ---- '-"1-­To!al........... ;............................. ; 107.29: 17.76 '. ______ .: 8.91. 2,110 


21~y\"" a¥~ra~e.I__ ._..........................;_::.9~. :__7.~O ;__16:5 i~6___ .7~ 


.. : ~ I 

1933 1_ .............1('ottolllO ton" pcr aero barn. 23.r.1 , 2.03 : S.G t .56 1,385 

~ yard nUlliure. ; ! J t 


1934................. / ('ottoll .................. " ••• ' 35.1.~ , 5.28 I 15.0 f 4.07 225 

1935............... [ ('QlIon --IooUlS.4.S.4 pemr•. !.. 4&.48 ;_II:?2_~_.j!_2.~7_1~ 


ToW ........... I........................... ") 107.201 IO.()'l ""~"". 11.10 2,140 

2.Yrycar avcn.sc-j- ........................=J_ 42.021~J_~~~ 1.__4.~ ~__ .7~ 


I ~1ea.,urcmcntB started July I, 1933. 

1 Seed coUon. 


Thesc datu, uo not show [l cINU' trcnd us to rcsults by treatments, 
but indicatc that the most bCIlcHt occltl'l'cd during the first season aftcr 
their application. The meustll'ing equipment was llOt instnIled in time 
to me!'lSUl'e the loss(':> during the vulnerable period for Ulis yeur, l>\lt f!'Om 
careful observution;; 111:1dc priOl' to actunl r('corded n1<'n.surClllel1ts the 
org:mic-mnttN applieatiollH, cspC'cinIIy ouk lC'[wes, "'cre found to be 
vcry efTective .in J'C'duC'ing both l'uIlofT and soil loss('l:; dming this period. 
The recol't1 of the f,oUowing yeanl of stmiy us well as the IweL'llgc soil and 
water losscs fOl' thc cutir(" pcriod of record indicnt.e that benefits a(!cl'uing •from additions of organic' mntt("l' are confincd l to a \[ll'gC degree', to the 
first year after application. Little residual e(Teet is discCl'Ilible aftel' 
decomposition of tbe organic matter hus occUI'recl. 
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Strip cropping.-Contour strip cropping as an erosion-control measure 
in this area is a comparatively new practice and many details of its 
adaptation remain to be worked out. Contotll' strip cropping-the 
planting 0.\ crops of erosion-resistant qualities in strips-is carried on 
for the purpose of decreasing the rate of flow of surface runoff and thus 
causing the material carried in suspension to be deposited in the strip. 
The strips serve as a runoff spreader also, thus decr('ru:;ing the concen­
tration of runoff as it passes down the slope, and reducing .its cutting 
effect. This study indicates that strip cropping as practiced at this 
station reduced soil loss on l1ngullied slopes. 

On a 5.5-percent .slope of Bowie fine sandy loam, with a slope length 
of 145.2 feet in which 50 percent of the strip-cropped plot was a resistant 
crop, the soil loss was only 5.9 tons pCl~ acre; whereas, on the check plot 
the soil loss was 17.6 tons pel' a('rt', These results wert' recorded in· a 
study covet'ing t1 period of -:I: years, 1935-38. There was no corre­
sponding difference in the average surface runoff, however. The strip­
cropped plot lost -:1:.51 inches and the check plot lost 4.-:1:1 inches as sur­
face runofT. The average data for the period of l'ecOl'd are given in 
table 12. 

TABLE 12.-Rwt?jJ awl soil {08S('.i /or Iltrijl-t~"opprll control plots oj Bowie fine srmdy 
loam, I 

[4.YE,\R A \,[~It\(Jr:. 1935-3~1 
---~ 

Soil loss : 
Plots Haillr:.tl RunQIT lleC aerll . Crofl 111111 trcatlUclI~ I 

IncAe! Pac",' Tona 
Strip-crpllJ"'<I •• 4.52 II.S 5.&9 ('ontrol strip: Sorghum interl'lanted with 

oowl"'u' and rollowl-d by o"ta III the sprin~.
gro:lihle stClfl' ('otton. rollowed Ill' vetcb 

rover rrOfl plowed under preceding the 
planting or cotton. 

4.41 	 11.5 . 17.56 ('OIltinuou. cotton, rollowed by velch CO,'er 
ccop which WIIS plowed under fICceeding
tho plantillg or cotton ill the spring. 

I Slope. lrli~th 145 Cl'l't. 
j ('onUrlercml rertililer at the rate of'.!OO 1I1l1. per aCre of O·g 3 wno lIppliet! at the lillie of scl'<lill~ of the spring·planlet! 

oaLstripll. All "ctch rover crops 011 the erodible atflflll nrtd chN'k plot rcrNved SUf""phoophate at the rate 01 100 poundo 
pcr acre at the litoe of lItet!;ng of the vptch. 

On a G.5-pC't'eC'nt ;;lope of Kir\'in soil with a length of 72.6 feet and in 
which 50 PN'ccut of til(' plots werc planted to a resistant erop, the avemge 
soil loss from the strip-rropped plotii was 2-1; tons per Itcre, as compared 
to 27 tOllS per /1('1'0 on the ('heck plots. Again, thero wore no material 
difTereuces in the averap;e ;;urface runoff from th(' two treatments. The 
strip-croPPNI plots Imit an lwcrngc of ~1.7 ineh(';; of ;;Ul'faC'c l'uno/T and 
the che('k plots ·lA 1n('h08. Thc result;; for the period of r(,l'ord are 
given in table 13. 

Cultural 1nelhods of 1,(\'li8Iing rrosion 1!'ilh crops.-Threc plots (ol1e­
fiftieth acr<" 72.0 feet in length ancl12 fe('t wide) IO(~(l.ted on nn 8-percent 
slope of Kirvin fine sandy loam were usC'd in this study. The plots were 
enclosed by 12-inch boards, (j inche:! of whkh were submerged Ix'low the 
surface of the ground to prevent outside water from entering the plot 
areas. Two of the plot:!, 7 and 8, wC're equipped with Geib divisors. 
The other, plot 5, had a ehlancl-type divisor whirh after the first year 
was replnced by fL Geib diviSQr. 
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TABLE l3.-Runoff and Boil losscs for sirip-croppccl cOlltrol plots of Kirvin fine sandy 
loam. 1 

{3-YEAR AVERAGE, 1936-381-----:----...------'-----;---_._------ • 
! SoillO!lS 


PInt !lainlaU I Runoff : per acre 
I! ('rop nlld treatmcnt 


----.t--~-ll· Inch,;- -P~erc-tn-I~;·~~-n'-t'-------~----
StrifH'roPflCd_'1 35.04 4.67 13.3 [ 24.04 !COlltrol strip: S~rghum. intcrplnllted with .. ' cowpcas followcd by oats plBnted in the 

. . ~prillg.I .Erodible strip: Cotton. followed bt "etch 
, co\w crop turned under prccedlng the 

I I pl.nhng of cotton ill tho spring. . 


Check_•• " __ '1I 35.04 4.41 It 12.6 • 20.92 ; Contiuuous cottolo, "etch co\·cr crop turned 

'I und.r precedillg the planting of cotton in 

I I ~w~ 
I SloPO Icngth i2 Icet: 0.5-p"ro.1I1 slop". 

The treatments consisted of a mixture of sorghum and cowpeas which 
were planted flat and on the contour in 7-1n('h, 24-il1cl1, and 42-inch drill 
spacings. The rate of seeding on the 7-inch spacing was 30 pounds of 
sorghum and 10 pounds of cowpeas pCI· acre; on the 2·1-inch. spacing, 
10 pounds of sorghum and 10 poundB of cowpea."l per acre; and on the 
42-inch spacing, 5 pounds of sorghum and 10 pounds of cowpeus per 
acre. The plots planted in 2,l- and 42-ineh spacings were cultivated 
twice during the growing st'Uf;on; whereas, the 7-inch spacing was culti­
vated only once. A uniform application of 4-8-.11 fertilizer was applied 
at the rate of 200 pounds per acre at the time of planting. The crops 
were harvested on the same date when a s[Ltisf:wtory stage of maturity • 
for feed was reachcd. YieldB werc I·ccordecl in air-cll·Y weights per plot. 
The records of surfnee runoff, soil loss, ancl erop yield from these plots 
for the period of record, 1936-38, show only negligible differences be­
tween the results from the severnl treatments. With the 7-inch spacing 
there was an average loss of 6 inehes in l'iurface runoff ;tnd 6.8 tons of soil 
per ncre; with the 2,l-inch spaeing, 5.7 inches in surface runoff and 8 
tons of soil per acre; and with the 42-inch spMing, 5.6 inches in surface 
runoff ancl.6 tons of soil per acre. There was, as is shown, only H, slight 
difference in soil losses from the two extremes of 7- and 42-illCh spacings. 
The yield of air-dry feed pel' acre from the 7-inch, 24-inch, and 42-inch 
spacings was 4.6, 5.0, and 4.6 tons, respectively. A finer quality of 
feed was produced 011 the thicker spacing as compared with the forage 
produced on the wider spacingR. Since there wus no outstanding dif­
ference in either soil or water logseR, the ultimate use for which the crop 
is grown appears to be the determining factor in the selection of row 
spacingl'i for sorgl1\lmand cOWpea mixtures in this region. 

Field Areas 

Btrip croppinu with terraccs.-As an additional means of reducing soil 

loss from crops OIl terraced land, strips of erosion-resistant crops alter­

nating with the mor(' susceptible crops may be used in the cropping 

system. The locntion. of these eont/rol strips is important since it may 

determine the amount of silt cal'l'ied into the terrace channel. 


This study shows that when the control strip is located immediately • 
abovell1.,Q ulC:ludcs the terrace channel, the losses f\,re less than when it 
is on the miclillt<!]:vul Or directly below and adjacent to the terrace ridge. 
Theayerage losses from sorghum and oat control strips on different 
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locations within the terrace intervals are given for comparison with the 
check intervals in table 14. 

TABLE I4.-Average annual surface runoff and soil loss from strip-cropped terraces, 
19.'17-40,6,5- 10 6.li-perccnt slope. 

(Terraces 700 feeL long, 3·inch graue. 3·foot vortical interval. Average annunl rain Call 39.63 Inches.) 

Surface runoff I
Localion of strip and Soil loss 

crops used Crop nnd treatment I pet' acre
DC~lh I llAinf.ll 

Ton.10"", 1-';;:;;-Cheek, nocontrolstrip ••••• Rolnlion: Cation and corn with vetch co\w 7.94 20.0 4.72 
croJl (allowing corn and oat cover crall fol· 
lowing cotton. 

Midint''''al (sorghum and Uotation: Corn nnd cotton on erodible area 8.7S I 22.2 ••77 
oats) with "etch cover erol) following corn and 

oais following cottOIl. 
~bove and includi~ chan. Rotation: Corn and cotton on erodible nrea 1S.0 2.7113 1nel (sorghum an oats). with vetch cover crop following carll nnd 7. 

oats following cotton. 
Below and odjacent to ter· Rotntion: ('orn nnd cotton on erodible nrca 8.69 I 21.9 3.75 

race rid~~ (sorghum nnp with vetch cover crop follo~'ing corn nnd 
oats). oats following cotton. I 

Short terraces with tlnijol'm and variable grades.-This experiment was 
conducted with five terraces numbered 0-4, 0-5, 0-6, 0-7, and 0-10, in 
order to determine a satisfactory grade for short terraces. Physical 
characteristics and average soil and water losses are given itl table 15. 

TABLE I5.-Soil and water losses from the ends of 700-fool terraces wt/h uniform and 
variable (Jrades. 

! I Average i AYerage t 1_~~~I~ff~I __11 

Te"acc No. lnterte"••• 'land vcrticnl Ornde 1 1 , Soil1loss 
I area ,'Slope i"te"'nl per 100 fcel ' ,I Ratio or I pcr acrei Depth runolT to 

_______1 _~______ ;____1_ rai~)~_____ 

C-4.............l .4CTf.oa! Pemnri.4' Fee1 4•7 Inch.. 611 Incf.i~32 Pcrc:m.7 Ton;2.37 

C'5 __ .....__ ._._[ 1.05 0.3 3.8 0-0 13.92 34.7 10.90 
C-O __ ........... 1.04 i 5.9 3.9 0-3 [ 8.47 21.1 5.55 
0-7__ ........... 1.02 5.S 3.9 (') 3' 7.21 18.0 4,39 
C-IO............ 1.09 0.4 4,0 10.55 26.3 ! 5.01 

,I I 
I S.yr. pcriodI931·38. lU,corus fOr 1036 omitted because rocords for most of thesc terrnces for the maximuln rain of 

M ny S-1(). 1930, wcrn lost owing to breaks 111 terraces on.' adJaccn! tlrCU. 
'Level. 

It should be, noted that slight differences OCCULTed in the average 
vertical interval of the terraces owing to the grades of adjacent tel'l'aces. 
It is believed, however, that this small diffcren('e ill vertical interval had 
little or no eflect on the results obtaincd. 

iVIdasurements from two of the tenaces in this experiment, o-:! and 0-5, 
Were discontinued January 1, 1939; therefore, only the results fol' the 
8-year period 1931-38 arc pre;.;ented for comparative pllL·poses. A mOL'e 
detailed presentation of the data from these ten'aces may be found in 
table W . 

Results show 11 definite decrease ill both soil and wn,ter losses with a 
decrease in termce grade. Average loss with the termcc having a con­
stant grade of 6 inches per 100 feet was 12.4, tons of soil pel' acre and 35.7 
percent of the total rainfttU; and with the 3-inch gmded termce 5.0 tons 

http:Ton;2.37
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TABLE 16.-Annual records of runoff alld soil loss from the rnds of short terraces lui/h uniform alld variable grades, 1931-38 ... 

~ 
Runoff l:d 

SoH loss per acre d 
Year Total 1 nmlof[' 2 

lJreciPita.\ Depth 

lion 
 ~ Terrace numher Terrace numberTerrace numher 	 Z 

CO
C-6 C-7 C-IO ....C-7 C-10 C-4 C-5 

C-4 C-5 C-6 C-7 C-10 C-4 C-5 C-6 	
_0>,----,----,----,----,----,----,----,----'----'----'----,---,---,---,---

Incha Incha Inch..~· Inch.. Inch.. Inch.. Percent Percent Pereent Percent Pereen! Tons Tons Tons Tons Tons ~ 
193L.___________ 34.72 6.83 5.15 2.12 1.32 4.07 19.7 14.8 6.1 3.8 11.7 9.83 5.77 3.25 5.05 4.22 .!Il1932_____________ 46.22 18.23 17.62 11.22 9.87 13.75 39.4 38.1 24.3 21.4 29.8 6.12 7.80 3.63 4.33 2.86 
1933.____________ 45.66 16.18 16.41 8.16 . 6.41 12.15 35.4 35.9 17.9 14.0 26.6 16.35 16.72 7.81 4.55 6.72 t:I 
1934.____________ 35.04 15.29 14.51 7.78 8.28 10.99 43.6 41.4 22.2 23.6 31.4 17.79 14.28 8.54 5.51 8.02 t;j 
1935_____________ 48.57 21.99 24.26 14.89 15.Ii 16.n 45.3 ·50.0 30.6 31.2 34.4 21.28 20.67 8.90 7.31 7.67 'tl 
1936' _.._________________ ---------- ---------- ---------- ---------- ---.------ ---------- ---------- ---------- ---------. ---------- ---------- -------- -------- -------- ------- !'3 
1931.____________ 38.64 12.35 10.19 7.75 4.01 8.86 32.0 26.4 20.1 10.4 22.9 7.32 5.30 3.14 1.55 2.49 
1935_____________ 32.08 9.34 9.29 1 7.40 5.40 7.32 29.1 29.0 23.1 16.8 22.8 7.91 5.73 3.58 2.45 3.11 o 

>;j 

TotaL_________ 280.93 100.21 97.43 59.32 50.45 73.87 ________________________________________ ----------	 86.60 76.27 38.85 30.75 35.09 ~ 
A'I'erage annual. 40.13 14.32 13.92 8.47 7.21 10.55 35.7 34.. 21.1 18.0 26.3 	 12.37 10.90 5.55 4.39 5.01 al 

S 
3 Records for 1936 are omitted from summary because records for most of these o 

I Total annual precipitation as measured by recording rain gage, field C. terraces for the maximum rain of May 8-10, 1936 were lost owing to breaks in ter­
, In percent of total precipitathn for the year. races on an adjacent area.. ~ 

=" t;j 

•
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• of soil per acre and 26.3 percent of the rainfall. There was a similar 
decrease with the variable gmdeci termces, although the difference in 
soil loss was not quite so gren,t. The 0-6· inch graded terrace lost 
approximately twice as much soil anci 39 percent more runoff than the 
0-3-inch graded terrace. 

The level terrace was more efficient in retaining runoff but there was 
little difference in soil loss from the constant 3-inch, variable 0-3-inch, 
and the level terrace. 

Long terraces with 1tnijo1'1n and val'iable grades.-This experiment 
consisted of two terraces, 1,700 feet in lcngth numbered C-12 and 0-13, 
and was initiated to determine the effect of grade upon soil and water 
losses from long tcrraces. Differences in physical characteristics and 
the average annual soil and water losses resulting from these difTerences 
are shown in tables 17 and 18. 

TABLE 17.-Runoff (Uul 80illos.~es from long tCl'mccs wilh uniform (utd variable omrics. 

i 
Average I Averago

Terrace No. Interterracc I land verLiral Grade HUllofT Soil I 10"-, 
nrt'u slope I illterval Per 100 feel pcr acre 

----.I--.-4c-r-..~·I--p-erc:;- '_..;:; ~'"I-;:-;;;--,-;;I:-;:'~IP:e:~- --;::­
C-,12________ 2.46 7.4 4.7 0-3 0.51 22.7 5.38 
0-13 _____ .__2.55 0.8 5.0 3 O.IlS 21.7 0.37 

----.:......---~----~,...--.-----­

• 
I lO.yr. average 1931-1J. Datn for 1930 omitled because rccords for maximulli raill of May 8-10.1930 werc lost owing 

to terrace breaks, 

T ABI,E lS.-/bmual runoff and soil loss from lhe ends of long /l'I'rIlces with uniform and 
variable grodes, 1031-41. 

(lr~c~~l~holll .-.~- -~I--- ..I~~:r_.. -'.---1 ._- .. ~·--I- Soill~~Year 
Terruec T("rruce 'rCrrtlC6 I 'rerrnce ''1'erracr.. Terrnce 

('-12 ("-13 C-12 C-13 C-12 C-13 
--~--,- _._.....'-~ ---_. ----- .----~ ~~~-----_.. ----

Inrhe. Inrhes ltlchc$ Percent Percent TOIIR 7'0"8I 
193L_...._..... 34.72 2.31 4.02 0.11 11.6 3.84 0.20 
1932............. 40.22 11.27 J2.87 24.4 27,S ·1.50 5.03 
1933_____________ 45.110 7.70 8.81 16.0 19.3 0.67 0.89 
1934.__ ....._.__• :15.04 11.81 11.01 28.0 31.4 8.99 10.57 
1935...__ ...._._. 48.57 13.76 13.00 28.3 2S.0 9.25 9.18 
1936 ' ______ ..... " __ "''-_'' ..............__ .......... _......._____............_...__• __ """' __ "_ 
1937_....___ • __ •• 38.04 7.:14 7.72 10.0 20.0 3.43 4.29 
1938••___ ••__ •__ • 32.08 7.02 0.82 21.9 21.4 4.25 .~.37 
1939••• __ •• _____ • :15.60 0.69 fl.OS 18.7 17.U 2.31 2.85 
1940_.__ ••_...___ 52.49 16.~9 10.61 31.0 20.2 7.48 9.62 
1041 ________..___ 49.66 12,911 0.20 20,0 18.7 3.10 4.57 

To.t"l.....__ • __ --:;--.18.77 ---05:09 - 00.8a 63.00=:'::I====: --5-3:821 
'\yeragu ullllual. 41.8B 0.51 0.03 22.7 21.7' 5.38 6.37 

J Total annual precipitation 1\., measured by recordillg raill gage, field C. 
I Hecords for 1936 omitted frolll sUlillnary becauso records fur these terraces for maximuUI raill of May 8·10, 1936 

were 108t owing to breaks ill terraccs. 

Experiments show that as in the case of the 1,700-foot terraces, thcre 

• is slightly less runoff fot' the uniform grade while the soH loss is somewhat 
less for the variable than lor the unifot'lh gmdc tCI'l'llce. 

. The additional length hitd little elTccli on the totitl amount of soil itllCL 
water loss pel' a('re. However, thc pcak rate of runoff waS not so high 
but marc prolonged than the characteristic flow from Rhol'ter termr.cs 
of similar design. 

http:termr.cs
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Terrace 0-14, an adjacent terrace of similar characteristics Qut with 
an a:verage vertical interval of 4 feet, lost slightly less runoff and approxi- • 
mately the same amount of soil as terrace 0-13, over the period of record. 

Short graded terraces with different vertical intervals.-Terraces 0-8, 0-9, 
0-10, and 0-11 were used in this experiment. They had a uniform grade 
of 3 inches per 100 feet a,nd were 700 feet long with an average land slope 
between 6 and 7 percent. Other physical characteri§tics and average 
soil and water losses are shown in tables 19 and 20. 

TABLE 19.-Runoff and soillos8 from short graded terraces with different vertical interval8 

Average Average 
Terrace No. Interterraee land vertical Runoff Soillosa 

area slope interval per acre 1I 
ACT.. Percent Feet Inch.. Percent Ton.0-B ____________ 

1.52 6.0 0.0 0.55 23.2 0.26 

C-10___________ 

0-9____________ 

1.12 6.4 5.0 10.27 24.9 B.ll 

0-U ___________ 
 .91 6.4 4.0 10.93 20.5 5.30 

.69 6.7 3.0 7.95 19.3 5.24 

I B-yr. period 1933-40. Data for 1936 omitted because records for maximum rain of May 8-10, 1936, wel\llost owins 

to breaks in terrace from an adjacent area. 


Results from these terraces are consistent from year to year. There 
was very little difference in soil losses from the terraces with 3- and 4­
foot vertical intervals, but there was a marked increase in runoff from 
terraces with intervals greater than the 4-foot interval. 

Losses from terrace 0-9, with a, 5-foot vertical interval, were higher 
than the losses from 0-8 with a 6-foot vertical interval. This was due 
partly to a gully that formed in the terrace interval of 0-9 near the •flume, which deposited a heavy load of soil in the silt box. 

Although it was not reflected in the total soil loss measured from 0-8, 
considerable gullying occurred on the long slope above this terrace. 
This was also true of terrace G-9, but to a lesser degree. The most 
satisfactory results from '/ihis series of terraces were recorded for terraces 
0-10 and 0-11, with vertical intervals of 4 and 3 feet, respectively. 

Long graded terraces with different vertical intervals.-Three terraces 
1,700 feet long were used in this experiment. Tpey were numbered 
0-13, 0-14, and 0-15 and had a uniform grade of 3 inches per 100 feet. 
The interterrace area, average land slope, and vertical interval; together 
with average soil and water losses are shown in tables 21 and 22. 

This experiment showed that there is a small decrease in runoff as 
the vertical interval decreases. There wits no significant difference in 
soil loss between terraces with 4- and 5-foot intervals. There was 
however, for the terrace with a 3-foot interval, a marked reduction. It 
should be noted that terrace 0-14 had a greater land slope than the other 
two terraces in the experiment. There was also a greater amount of 
thin topsoil in the area it protected. These two factors probably con­
tributed to the increased soil losses recorded for this terrace. Oon­
siderable gullying occurred between the terraces having the wider 

, spacing. 
Length of terraces.-Measurement of soil and water losses was con­

fined to the three terraces 0-10, C-14, and 0-17, in this experiment 
although many other terraces were under observation for the period Qf 
record. These terraces had a uniform grade of 3 inches per 100 feet 
and a vertical interval of 4 feet. Other characteristics, together with 
soil and water losses for these terraces, are shown in tables 23 and 24. 



• • • ,fl, 
!';-' 

TABLE20.-~4.nnual runoff and soilioss from the ends of short graded terraces UJith different vertical intervals, 1933-40 ... 
Runoff Soil loss per acre ~ 

Year Total' 
precipitation ~ 

Terrace Terrace 
:..­~ O-S 0-9 C-10 0-11 0-8 C-9 0-10 0-11 C-8 C-9 C-10 0-11 

--------------------1----1----1----1----1----1----1----1____1____1____1____1____ ~ 
UJ

InchCIJ Inches Inches Inrh", Inch" Percem Percent Perccnt Percent Ton. Ton. Ton. Ton. 
1933__________________________ 45.66 9.47 9.73 12.15 5.96 20.7 21.3 26.6 13.0 7.68 9.62 6.62 5.32 Z1934___________________________ 35.04 9.52 8.78 10.99 5.09 27.2 25.0 31.4 14.5 8.97 11.50 8.02 6.15 
1935___________________________ 48.57 15.47 15.46 16.74 11.28 31.9 31.8 34.5 23.2 n.91 12.70 7.67 7.89 t;j
1936 ,_ . _______________________________________________________________________ • _______________________________________________________•___ ._ .._________________• _________ _ t:d 
1937___________________________ 38.64 6.03 7.69 8.86 6.04 15.6 10.0 22.0 15.6 2.22 4.26 2.40 2.73 o 
1938_________________________ ~_1 32.08 6.17 7.09 7.32 7.05 19.2 22.1 22.S 22.0 3.13 4.65 3.n 4.00 fa 
1939___________________________ 35.69 5.28 5.47 637 5.66 14.8 15.3 17.8 15.9 1.91 2.45 1.02 1.85 o 
1940___________________________ 52.49 14.91 17.68 14.06 14.58 28.4 33.7 26.8 27.8 8.03 11.61 7.28 8.76 z 

TotaL ______________________ _ ----- C'l ;:$­288.17 66.85 71.00 76.49 43.85 56.79 37.11 36.70
A"erage annuaL ____________ __ 41.17 9 • .55 10.27 10 93 5~:~~ 1-----23:2-1-----24:ii-r----2ii:s-I-----iii:ii- 6.26 8.11 5.30 5.24 ~ 

1-3 
• Total annual precipitation as measured by recording rain gage, field C. 'Record. for 1936 omitted from summary because records for these terraces for ~ 

the maximum rain of May 8-10, 1936 were lost owing to breaks in terraces on ad­ t"
jacent area. 

."f

.!. 

.~ 
~ 
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TABLE 21.--Runoff and soil los.~ from long lerraces with different verlical intervals 

I 

AvcraglJ: Avcra~e 
Terrace No. Iuterterrac. loud verli",,1 Runoff Soil los,

Brett slope interval 	 per acre I 

---.---	 I -----
Acre..! Perrelli ,'eel Ilich.. ! Percent Tons0-13. ____..__ ._ 2.85 0.80-14- _____ ! ____ 	 5.0 9.0~ 21.7 6.37

2.10 7.6 4.0 	 21. i 0.55B.or, I2.160-15-----------1 	 6.2 3.0 7.34 17.5 4.32 
I 

110-yr. avcrage, 1931·41. Data for 1930 omitted because rccords for maximum rain of ,\ruy $-10, 1936 were lost 
owing to lerraee breaks. 

TABLE 22.-.hnuaZ rUlloff and soil loss from lhe ends of lon!lgradcdlerraces wi/hdil­
larellt verticaL ililen'aLs, 1981-41 

1___._____I_tu_n_ulT___.____,___ II ___s_oi_1_Ioss_p_er_a_er_e__ 
'rotal l 

Year precipitation Terrace 	 Terrace 

C-13 I Co;; I C-15 C-13! C-14 1' C-15 C-13 C-14 C-15 

--;::;:: - -;:;;:: Inches l/n~'es Perce"I Percenl Perce,,1 TonI Ton. To". 
193L_________ 34.72 4.02 3.12 'I 2:;.1 11.0 9.0' 7.9 5.29 4.71 2.76 
1932___________ 46.2212.8711.30 8.20 27.S 24.4 17.9 5.03 4.94 3.63 
1933___________ 45.66 8.S1 7.38 6.81 19.3 10.2 14.9 6.89 6.75 4.69 
1934___________ 35.04 11.01 9.04 7.57 31.4 28.4 21.6 10.57 9.42 5.78 
1935___________ 48.5713.6014.80 9.72 2·g.0 30.5 20.0 9.1811.94 7.11
1936' _______________ •_____ •_______ •__ • ______ ._._______.. _. __ ...___ •••••• _••______ • ________ 
1937___________ 38.64 7.72 6.S5 9.53 20.0 li.7 24.7 4.29 3.46 2.62 
1938___ ._______ 32.08 11.88 5.91 5.26 21.4 18.4 16.4 5.37 4.56 3.26 
1939________ .__ 35.69 11.0.1 3.41 3.30 17.0 9.6 9.2 2.85 1.80 L40 
1940___________ 52.49 10.61 12.59 10.4-1 20.2 24.0 19.9 9.62 13.24 8.71 
1941___________ 49.66 9.29 11.29 9.79 1S.7 22.7 19.7 4.57 4.64 3.22 

TotaL______ _ 418.77 90.86 80.59 	 63.66 65.46 43.18 
Average an· 	 41.88 9.09 8.06 6.37 6.55 4.32 

nual. 

I Total annual precipitation as measured by recording rain gage. field O. 
, Records for 1936 omitted from summary because records for these terraces for the maximum rain of May 8-10. 1936 

were lost owing to terrace breaks. 

TABLE 23.-Soil and waler losses/rom lerraces of different Lenglhs 

Interterrace Average Soil 10.. 1 
Terraee No. area land slope Length Runoff per acre 

Acres Percenl Peel Inch.. Percenl Tona0-10. __________ 
0-14 ___________ 0.91 6.4 700 10.48 25.6 4.91 

2.19 7.6 1.700 8.37 20.4 6.76C-I7.. ______ ._. 1.31 7.7 1,100 7.36 17.9 3.10 
~ 

I !l.yr. period. 1931-40. Dat. for 1930 omitted because records for m~ximum rain of May 8-10, 1936 were lost owing 
to breaks in terraces. 

All terraces perfat'med satisfactorily up to and including those 1,700 
feet in length-the limit of the experiment. Results presented in table 
24 sho,,, that there it; no consistent incre.1.se in either soil or water loss 
per acre with an increase in length, although the pen,k rate of flow was 
lower but became morc prolonged with increase in length. 

Terrace 0-13, a 1,700-foot terrace ill the grade experimentl had a 
maximum of 15 inches of watel' passing through the Rume on May 8-10, 

• 


• 


•

1936, which occurred immediately before the tel'I'ace broke. Terl'ace 
C-14 had a maximum head of 14 inches but suffered no break. This 
indicates that it is necessary to pl'Ovide an increased cross-sectional 

http:incre.1.se
http:9.1811.94
http:48.5713.6014.80
http:46.2212.8711.30
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area and greater height in the initial construction and to practice mOre 
careful maintenance on terraces exceeding 1,700 feet in length. 
TABLE 24.-Annual rUlIoff and soil l.ass from the ends of terraces of differellt IClIgths, 


1931-40 


Runoff 1 Soil loss per acre I I
Year Ipre;;;~l:~t\on 1 Terrace Terrace

I C-IO 1 C-H.! C-17 I C-10 I C-14 I 0-17 0-10 /f C-H 0-17 


----- Inch.. Inch .. ! lnch(~ llnch.. l Percent IPercent IPercent --;::- --;::---;:: ­
193L_________ 34.72 4.07 I 3.121 2.04' 11.71 9.0 I 7.6 4..22 4.71 2.79
1932______•• ___ 46.22 13.75 11.30 8.56 29.7 24.4 IS.5 2.86 4.94 1.73 
1933.__________ 45.66 12.15 7.3S 7.96 26.6 16.2 17.4 6.62 0.75 3.04 
1934.•••_....._ 35.04 10.99 1 9.94\ 7.59 31.4 28.4 I 21.7 8.02 9.42 4.67 

l~~h::::::::: ______~~:~:_II--~~::~.L.~~:~~. -.~~:~~- ...~~:~.r-.:~:~J .-.:~::- ---::~:- --~~:~~- ----~:~: 
1937.__________ 3S.64 8.861 6.85 6.10 22.9 17.7 15.S 2.49 3.461 1.28 
1938___________ 32.08 I 7.32 ,5.91 ',' 5.92 22.8 I 18.4 j 18.4! 3.11 4.56 2.89 
1939.,__________ 35.09. 6.37 3.41 3.60 17.8 9.0 i 10.1 1.92 1.80 1,40 
1940__...______ 52.49 I 14.06 12.59 13.53 20.8 24.0 i 25.8 7.28 13.24\ 5.26 

Total. _______ , 369.11 I; Ii, 66:2O,=--=:===11:::==1-44:t91 60.82 27.9394.31 75.30 
Average an- 41.01 10.48 8.37 7.36 l 25.61 2n.4 17.91 4.91 [6.76 3.10 

DunL ! *" l I 


I Total annual precipitation as measured by recording rain gage, field C. 

'Records for 1936 omitted from ,ummary because records for these terraces for the ma:tlmum rain of 11ay 8-10, 1936 


were lost owing to terrace breaks. 


Level terraccs.-In addition to other terrace experiments, two level 
terraces were under measurement for the period 1933-41. The per­
formance of several other level terraces of various lengths and vertical 
intervals was observed during the period of record. The physical 
characteristics of the two terraces under measurement together with 
the average soil and water losses recorded are given in tables 25 and 26. 

TABLE 25.-Rulloff am! soil losses from leLle! terraces 

I Ayeruge Average I 

Terrace no. I Intertermc. 

1 

land vertical 
I 
I Lengtl, Runoff Soil loss 


area slope interval I per acre 

I
I Acr... Percenl II Feet I I Perrenl Ton.
Inches
0-3______ .. _1 1.50 4.3 Feel 4.0 700 6.52 15.4 3.32A-3_________ 
3.59 4.41 3.0 2,300 I 3.74 8.9 1.00

1 

TAllLE 26.-Annual nmoff and soil loss from level terraces of different lengths for the 


period, 1983-41 


To!al precipitation Runoff Soil loss per acre 

Year Terrace 1- Terrace 
I 

TerraceI 

C-3 A-3 C-3 A-3 C-3 A-3 C-3 A-;j 


-----1----·1----+--- -------- -----'-------
Inch ... Inch .. Inches Inch.. Percenl Percelll Ton. Ton.1033_..________ _ 45.66 46.19 4.074 2.160 8.9 4.7 2.233 1.241934___________ _ 

35.04 35.73 4.445 1.789 12.7 5.0 3.601 .13
1935..__________ 48.57 49.20 11.330 5.207 23.3 10.6 5.273 2.661936 , __________ 

1937______ •____ _ ------38:64· ------37:ir ---'6:226- ---Ti6j- 16.1 ------8:5- '''T:iiii- .61
1938____________ 

32.29 32.35 5 . .lS9 5.212 16.1 9.U: 2.\01 1.161939____ ...____ _ 35.50 34.84 4.186 2.894 11.8 8.3 1.032 .70
1940__________ __ 
52.91 51.76 14.174 6.376 26.8 12.3 9.702 1.04194L_______ .. _ 49,66 50.31 2.518 3.138 5.1 6.2 .311 .52 


TolaL ______ _ 
333.27 337.56 52.142 2OJi3O==1==26.526~ 

Average annu­ 42.28 42.20 6.518 3.742 15.4 8.9 3.316 1.00 
al. 

I Records for 1936 omitted since records for the maximum rain of May 8-~O, 1936 were lost owing to terrace breaks. 

http:annu�42.28
http:8:5-'''T:iiii-.61
http:an-41.01
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It will be seen from the characteristics given in table 25 that the two 
terraces are not directly c;omparable. However, the information ob­
tained is valuable in evaluating the usefulness of level terraces. 

Soil and water losses from A-3, the 2,300-foot level terrace, were 
lower than for any terrace measured. The losses from 0-3 compared 
favorably with those from 0-7, the 700-foot level terrace used in the 
grade study for short terraces, and were less than those from terraces 
with a minimum grade. 

Experience with open-end level terraces under observation has shown 
that some damage to growing crops in the channel will occur during 
periods of heavy rainfall. The condition giving rise to this one objec­
tion has not occurred frequently enough, however, to preclude entirely 
the use of level terraces, although it would probably be more serious if 
such terraces were used on thin soils such ns the Kirvin having a tight, 
imperviQus subsoil. 

Some trouble was encountered with breaks in the 2,300-foot level 
terrace, although this occurred only about four times during the period 
of record. General observations have indicated that much more care 
will be required in building and maintaining level terraces than graded 
terraces, and that these terraces should be used only on gentle, well­
drained slope:; having a deep, permeable soil, such as Norfolk. 

During the early years of the station, several closed-end, level terracef'!, 
encircling a knoll, were constructed in field A. They were used with 
fair success during 1931 but all overtopped during the 5.94-inch rain of 
January 4, 1932. Dnmage to the field from these breaks was excessive 
and proved conclusively that closed-end, level terraces were not practi­
cable for much of the area. sClTed by the station. The character of the 
rainfall is such that it is not possible to retain all of the water that falls. 
During periods of high or intense rainfall, it is essential that a part of 
the water be permitted to escape as runoff. 

Rctiew oj lerracing expel"imenls.-C'omparison of the amount of ma­
terial removed by erosion from terraccd and untenaccd areas serves a 
valuable purpose in indicating the effectiveness of control by terracing. 
It should be clearly recognized, however, that under the experimental 
technique used, the two measurements were not precisely comparable. 
Records of losses of soil from the ends of terraces are very useful in com­
paring the effectiYeness of terraces of different types, sizes, and gmdients. 
In comparing such records, however, the surface configuration of the 
interh~lTace areas and the distances between the terrace ridges must be 
taken into consideration. 

Unterracecl areas were measured a8 closed watersheds; that is, there 
was no way for eroded mp.terial carried to the lower parts of the areas 
to escape except through the measuring devices. The drainage areas 
formed b)T the terrace ridges-the interterrace areas-however, were 
not entirely closed. That is, a considerable portion of the soil eroded 
from the upper parts of thcse intertermce areas was deposited in the 
terrace channels and did not pass on with the runoff through the measur­
ing devices at the ends of the termces. Undel· some systems of terrace 
maintenance, part of the soil deposited in the channels is periodically 
moved up and over the terrace ridgcs. From the lower sides of the 
ridges this is e\'entually eroded into the ncxt terrace channel downslope. 
Over a long period, this cycle of erosion, deposition, and transposition 
througb maintenance operations is usually repeated many times. As a 
result a continuing downslope 1110yement of soil takes place, varying 
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in amount from an insignificant minimum on gently sloping soils of 
favorable porosity to a serious ma~..imum on steep, highly erodible soils 
of low absorptive capacity. Obviously this movement or type of loss '. 

47 

was not measured by the devices placed at the ends of the termce chan­
nels. 

The magnitude of the loss occasioned by the transverse movement 
of soil over the terrace ridges is difficult to determine and as yet has not 
been determined. Through the adoption of a maintenance system in 
which the soil deposited in the channel is plowed upslope, the soil move­
ment by erosion across the terrace interval may be greatly reduced; 
and, of course, good rotations, the use of seasonal cover crops, strip 
cropping, and other soU-stabilizing measures still further reduce the 

• 

losses. 
No terracing experiments were set up for the specific purpose of measur­

ing the effectiveness of the performance of the terracing system as a 
whole; however, the results of the variollS experiments on the physical 
characteristics of terraces, together with observations and experience 
on the construction, maintenance, and outlet protection problems, haYe 
furnished sufficient basic information to design an efficient and satis­
factory terrace or terrace system. Results from gaging station 4, at 
the outlet of an unterraced cultivated watershed located adjacent to 
field 0 with similar soils, slope, and cropping treatments, were used in 
evaluating the effectiveness of terracing in conserving soil ancl water. 
Over the period of record this area lost an average of 48 tons of soil 
annually and 20 percent of the total rainfall. The effectiveness of 
terracing in conserving soil it; cleady demonstrated wIlen these losses 
are compared with tho.:;e from the terraces in field C haying grades not 
exceeding 3 inches per 100 feet. 

The grade studies at this station together with observations show that 
grades along the terrace channel should be held below 3 inches per 100 
feet if excessive soill08s is to be a\'oiclecl. The que;;tion of choosing the 
most desirable grade for a given terrace will depend upon Revcral factors. 
Of these, drainage and soil type are perhaps the most important and the 
grade selected should be such as to meet the partic-ular rC'<juirements of 
the location. If terraces are to be used in field;:; having 11 deep, porous 
soil, less grade wi.1lbe require>d than 011 steep, rocky fields or on areas 
having an imperdous subsoil. Leyel terrace>s should b0 us('d only in 
those areas having a deep, porous .:;oil and much earC' should h(' exereised 
in their construction and maintenance. In case of doubt as to the ab­
sorptiveness of the soil, it would be well to give the terrf(ce a :-;Iight 
grade, but great caution should be exercised in recommending grades 
exceeding 3 inches per 100 feet. 

Vertical interval is an important factor in t<'rracing in that it governs 
largely the per-acre cost of terrace C'onstructiOll. It is therefore desirable 
to space the terrac.'es as far apart a" pO;;:-liblc without fre({tlellt taxing of 
the terrace to capacity hy runoff resulting from the larger drainage 
area. The most Ratisfactory spacing would he one whieh permitted 
the construction of as few terraces a:; possible to handle properly the 

• 
runoff water and hold intertC'lTtlC'c eroRion to it minimum. The experi­
ment on the vertical interval of terraC'es showed that ~ome gUllying 
occurred in the intervals of the '1- and 5-foot terraces but was not re­
flected in the total soil loss measured. Observation of G-, 7-, and 8­
foot vertical interval showed that gullying became exccs.:;ive when the 
vertical interval exceeded 5 feet. The 3- and 4-foot vertical spacings 
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gaye the most satisfactory results and spacings exceeding -± feet should 
be used only' in cxeeptional cases. In general j spa('ings recommended 
by Ramser (12) and Hamilton (9) lUlYe given satisfactory results. 
Bentley's clrule of the thumb" (6) also giycs satisfactory results by 
ehanging the constant m;ed in the rule from 2 to 211 on slopes excl?eding 
5 pereellt. 5 

There was no appreciable diffrrence in the soil and watel' losses from 
ten'aees of dHIerent lengths, but the l,700-foot aucl 2,300-foot terraces 
overtopped during the maximum rain of :\Iay 8-10, 1930. The 2,300­
foot terrllce overtopped fleYCrlll times during the period of record. These 
obsel'Vations indieat!' that terraces oyer 1,500 feet in length require a 
greater eross section than shortt'l' terraces and that a greater maximum 
efIectiV<' heip;ht will lutYe to be maintained. Howe,'cl', owing to the 
numerOllS ;;mall fields in the region, it i:'i beliewd thn,t Yel'y fe,v terraces 
will exceed 1,500 feet, in lenp;th. It is recommended tllC'refore that the 
lC'np;th of the terrac'e br p;oVC'rnetl by the location of a suitable outlet. 

Siuee ,'ery littl(' multiple-row farm machinery is usrd within the 
region, tIl(' most dp~irahlr and d'ficient size of tC'I'l'acr would have a 
base width of approximatdy 20 fC'ct. all efTeC'th'e hcight of notles" than 
15 inehp", and length not excerciing 1,500 fert. If traetor or multiple­
row farm maehitwl'Y is to hC' usrd, lln illcrra~ed base width, however, 
\\'ill 1)(' 1'C'qllired rOt' satisfaet{)r~' opemtion. Ba-;e widths of less than 20 
fe('t arC' not rc('omnlC'ntiecl sin('(' it is diffi('ult to maintain the ncc'eRsary 
heip;ht on the lUU'I'm\' tentt('(' widths. PSIW('blly on the more 1'andy soils. 

r n<lc'l' thp pl'('\'ailing fal'minl!; pmeti('p,; follow('tl on tlw station. terraces 
rCCjnirpd only ()('('a;;i0t1111 mnint('lllU1(,(' oth('l' than that pl'o\'idecl by regu­
lar fanning op('I'tttions. 'I'll(' frpqnpll('p of ;;uell maintenance will depend 
largely upon thp ('an' rxpr('isC'd dlll'ing til(' ('OUt'se of fn.l'minp; operations. 
The use of a two-way p[C)\\' in which nil of the soil \\'as tnrned uphill, 
leaving tlw dead furrow in the terr:u'p dllUlIWI, ftssitlted matE'rially in 
keeping mt'lintpnnnC'E' ('o~ts clown. This is similar to the mpthod de­
veloped by Downinp; and Prie(' (8). 

\\11il(' the initial co;:;t of terradng has grneraUy brcn eOIl!:;itiered rather 
high, experience has shown that the e()~t per year of the protection pro­
vided is V('l'y reasonable. For exampl<" thr terrac!:':; on Held A of the 
station wpr(' constructed at a total ('ost of S.!.5(j per ftcr!:', which is less 
than thr total cost of t:ieeding an acrr of vrtch. In general, terracing 
has pl'oyed to be a \'Cry slttisfaetol,), method of erosion eontrol for culti­
vated lamb in this region. Experience has shown that terraces may be 
used suec('ssfully n~ a p('rmanent method of erosion control throughout 
the region if suitable outlet;:; are provided and the terraces are properly 
con;:;trueted and maintained. ),Iany terrace failures lu\\'e occurred 
mainly beeause they were used as a reclamation measure rather thftn an 
erosion-control measure. Terraces should not be expected to reclaim 
steep, gullied fields that have little or IlO soil to protect; and, in gen.!ral, 
such attempts will result in failure, unless accompanied by fertilization 
and other soil improvement practices.

GHlly and terrace outlet conlrol.-The mechanical structures or dams 
used in the experiments in gully and tenace-outlet control were divided 
into two distinet types. Temporary dams include those constructed 
from brush, poles, WOV('Il wire. 01' loose rock, used primarily in gullies 
priol' to the installation of a more permanent erosion-('ontrolmeasure or 

6 For the Southern States the approximate vertkal interval in feet can be determined 
by dividing the slope h,\' ,l and adding 2 to tlHl quotient. 

• 

• 

• 
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to assist. in establishing vegetative covel'. Permanent structures,usually of concrete or rock masonry, are used only in locations wherepermanent control is desired, as in terrace-outlet ditches.Bl'Ush and woven wire dams performed satisfactorily where the heightof the dam did not exceed 2 feet 'Yllel'C these materials were used fOl'
'. 
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high dams, consici('l'Uble ciiffi('ulty was exp('rienced in preventing thewater from cutting around th(' sides, or being fOl'eed through the dam,Damage from undercutting was also exp('rienced whe'n dams of thistype, greater than 2 feet in height, were u~('d,
Loose rock dams wer(' unsatisfactory as runoff from int('nse rainsremoved the smallel' rocks and (~llt thl'()Ugh th(' dam, The averageuseful life of the brush and woven \yir(' damH was 1 to 2 Ye'al'i', dependingupon the quality of the materials uHed, Dam$ constl'tH:t('d of poleswere more durable than brui'lh ancI w(JY('n wire' dams, although theexp('nse of construetion wus some'what high('l' than that of brLlsh andwoven wire. Satisfactory results were obtained from all the pole damsup to ± feet in height. Dams exeeeding 4 feet were made to hold satis­factOl'ily but required more care in eonstruction and eonsiderable main­tenanee before the fill became well consolidated, Pole dams had anaverage useful lif(' of .:1: to 5 years, depending, of course, upon the type oftimber used,
Concrete, rock masonry, or pH,tentecl sheet metal struetures in terrace­

• 
outlet ditches or clrainageways gave excellent results where cOl'reetlydesigned and constructed, Although the original cost of these struc­tures was rather high, they required no maintenance after the fill be­came settled, This was true of all dams of this type including those upto 6 feet in height. 'Where native l'Oek and sand are a"aiIn.ble withoutcost, the rock masonry is probably the cheapest to build and the mOl:itsatisfactory,

Sod-bag dams w('re not eonsidered satisfactory bceansC' of under­cutting which resulted in eollapse of the center s('(,tion of the dambefore the sod became established, Considerable difficulty was ex­perienced in establishing Yegetation in gullies o\\'ing to the luck offertility of the I-mbsoil. Hea\':{ applieations of fertilizer wC'l'e requiredin all instanees to obtain a satisfaetory gJ'owth. Hinee it waH neeessaryto initiate the eHtnblishmC'llt of \'egetation during the spring and summermonths, flWlUC'llt inten:w ruins cau;;('d nluC'h damag(' to n("wly soddedditches resulting in high maintenancr (,OHt;;. tn general, wgrtationalone has not pl'owd sati;·;£u('tOI',Y as it pel'mmWllt eontl'ol I11raSure fot,active gullies tmd tC'rruc'C'-outlet diteh('s und should 1>(' ('om;it/('I'C'c! asonly a tempol'tlJ'Y m('as, I1'(' ,
Contour bac!.Ju1"),ows. on pastil),!! [wul.·ThC;' r(TC'ct of ('ontoUl' back­furrows in cons('l'ving rllnoff from peJ'mmwnL pastln'(';; w[ts tried onseveral different areas of tll(\ l'tatioll. :\Jeaslu'rmellts of soil and \\'aterlosses froln thcse at'eas w(,I'e not obtained and their pcrfOl'lllalle(' \\'all of 

• 
necessity evaluat('d bv oi>selTutiol1,

The backfUl'I'o\\',; \\:('1'(' C'CJllstl'llc,t('d on I-foot ('ontolll' intC'J'vals with along-Wing terl'Ueing plow, ()11 onC' small !trett., filLs w(,l'e made a('I'OS8the smaller guHies llS in tc'rruC'C' eom,tl'lJ('(ion,
ExperiC'nce indiented that this llwtbod assist('d in retaining l'ulloIIduring the period of ('stnhlishm('nt of pastuI'('S, Uow('\'el', 1'{,HUItS fromthe Bermuda grass ('ontrol plot:.; indica(Nl that backfu!To\\'l; on w('ll­established pastul'('s ure not required. ;"Io",ing was found diffirnltand expensive OWl' tli{' lm('kJ'ul'l'ows, Sin('e p{'riodi(' mowing to eotHrol 
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weeds and other undesirable growth is essential to pasture management, 
this difficulty probably offsets any benefit re('eived from the backfurrows. 

Soil movement stu(Zies.-The changes in soil movement l'esulting from 
6 years of operations on the terraces in field 0 are shown in figure 20. 
It will be noted that the mOL'e prolloullced changes have oceurred in the 
terrace ridges and channels and are the result of terrace maintenance 
and the use of the two-way plow in which all :ioil is turned uphill. With 
this method of plowing, 6c 'Jead funo\\' is left in the terrace channel and 
tends to maintain the <:hanncl ('apacity of the tert'ace. Additional 
maintcnanee wns neeomplished by tll(' nse of the blnde grader on the 
upper side of the termee only. It should ni:;o be uoted that the tcnace 
ridges nnd channe1f; moved uphill to 80nw degrC'C' durillp; the course of 
the e'xperime'nt. This was purtly due' to the method of plowing used 
and the more inh'nsiw mainte'nance given tll('se terl'[l('es during the fall 
of 1037. 

There was little C'hange in the' nppl'l' portion of the' t('rraee interval; 
however, tlwr(' is some indiC'ntioll that the prnC'ti('(' of turning the soil 
uphill cwry y('ar, by the 11,,(, of the two-wu,y plow, will ('otll1tC'l'act in 
50n10 degree' thl' lllowment. of :;oil downhill by ero:-;ion. 

'IYatcl'shed ::itudics 

RC'sults from stmlil'1l of thrC'(' :;mall watC'r:;hC'ds for the period 1933-41 
demonstl'ated further the' ell'C'etiw'l1ess of plant co\'el' in C'ontrolling 
ero;.:ion. Gaging station ::\0. ·1 of th(' untl'I'L'u('ed, eultiynted watershed 
s]Hl\\'(,d an avrrag<' lo,,:{ of ,IB.O tons of :;oil annually, compared with 
HUJ3 ton" from thr :ltrip-('l'OPI)('d. watC'rsh('(l, and .(}u ton from the 
wood('(l wat('1'8hed. Althongh tIll' unt(,ITlt('('d Ilnd striP-C'l'opped ",ater­
sllt'ds art' not pl'C'ei;.:ply ('ompnl'abl!' as to :;oil amI slope, the losses from 
thesc~ two an'us art' us('ful in ('\'al11ating tlw eIT('C'tivl'ness of different 
C'on trol m('n:mr(,8. 

JAISS('S from gnginp; station X o .." mIL)' bp ('ompnred with those from 
til(' t('rnt(,(':{ in [i('hl C to n:;"j"t in dptC'l'millinp; tIl(' <'fTeetiveness of ter­
raeing and with tho;.:(' from gaging station Xo. 3 to detC'rmine the cffec­

'l'AllU: 27.' .1 rlltlw/ r1l1lOjT 1/11,[ soil los,s jTllm small watersheds oj dijJ<'rclli rlwracteristiC8 

Runoff SoilloS3 per acre 

Watrrsl,p.\ Watershed 
Tot.'! , 
T!r('Nt 1"' 
taWm (,t1gmg H;IKm& {bgiuf,t <1ngulg na~ing, Gaging n!igin~ (jaging Qaging 

8ta!lona. slalilJll1, 51.'110115, slllUon 3. slatlon 4,stalioll (i, station 3. Sllllioll ,I "station 5, 
wuoorJ Ullt!'!.' slrl/l' wo<l<ieu uuter· strip' wl)<l<ieu unter· strip­

mc('u ,~roJlI'CU rllet"l cropped raced cropped 

lnrh" : lorM.; lnw,. IlIrhf~ l'fTWlt ['frltnt Perrcnt Tons: TOll4\ To", 
:., .. ;~, (L5' 111.5: !I).O: 0.03 41.03' 12.33H.I;fi (),23 7.,531033. ,,,., ~.4 20.:!· 23}; .04, 59.71 ,4835'!)! !!.U5 7,11193L .• ;, 25 3.5 21.7· 17.0 .O~: ia.7! 2.76 

iD35•••• " 4".,), 1.;2 : 11.52 
"1936 ' •... ,' ,1,7'; .2" 12:7" '''iiT -'--:02'; "i2:i5r"S:02 ":i~:rjr ':07 ".\: ~91937 4,>.2 3.1; 14 ~, 16 0 .14 15.0S I 1.81193~.:· ,... , 32.n~ Lt,? 4,74 

2.5.1 1 4 13.9 i.1 .03 23.43 2.80
193\1 .• :, :. 35,69 A9 4.116 

15. '>l 4.0 27.3 30.2 , .OS 104.65 26.4852.49 2.09 14.311940,.,." 1505 I 7 25,9 30.3 .02 54.20' 32.7312,~G1941 •. .-",.~ " .. ~ ~ , 
4,,1jo •~5 

, 
3:)7.».1 9.55 li192 r,r,,'~';, ': : .•.:.~.:.: :.:.::"-.44' 3S:;:OS\---s7:4i

TotaL ......... 
 ),.36 : 2.~ 20.1 I 10.S: .06 4S.01 10.93Averdgo annML 42.23 1.1.9 ~,49 

• 

• 

• 

_ .. ._.__ __ .T.<. h__~_, ~ 

I Tolnl pn,,:,pltation us mrlClurrd II)' IN'or<hng gagl', fidd e. . ... . 
, Records for 1930 olllillt'll bl'raulR' 5e\'t'rtll r('CoroS for I,helle arl''''' werrlosL while ,"stallaho". were beIng replllCed. 
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FIGURE 20.-Change8 in soil movement resulting from 6 years of operations on the 
terraces in field O. 
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tivcness of foreHt cover, Losses from the three watersheds are given in 
table 27, Hydrologic studies in connection with thesc watel'sheds have 
been reported eh:lewhere, 6 

Discussion of Experimental Results 

Erosion in the Sandy Lands Region is eausetl for thc most part by 
surface l'UllO!!. 'Vincl causes a slpltll ItIllount of cl'osioll during thc 
spring months on open, bare, sandy fieldH, though the damage is of 
small consequcnce in comparison with the amount of daIllage resulting 
from rainfall. Studics of thc l'eiatiollHliip of minfall to soil losscs 011 
the control plots show that Hoil type, length and degrec of Hiopc, Htate 
of cultivation, and surfacc covel' arc baHie faetorH directly influencing 
the rate and amount of ruuoff and soillosH, The length of slope did not 
materially nJfcct the amount of HlII'fllC'e I'lll1off, but an inerease in Hlope 
length inC'reased the soil losH resulting hom the rUllolT, The Hame was 
truc of the degrec of Hlopc-there WitH YCI')' litt!(' difTcrcnce in total 
amount of surface runoff but a. \'cry pronounced inC'rease in soil loss with 
an incrcase ill the degree of slope from arras undcr cultinttion, This 
did not hold true for well-sotld('d Berl11lltb grm;s areas, which indi­
cates mther dcfinih ly that the kind of crop to be grown determines 
largely the degrec of slope whi('h I11tty bc llsed without ex('essive soil 
losscs, Vegetative eover was shown to be effedive in reclucing runofI 
,l1ud especially soil loss uncler the same soil type, slope, and rainfall, 
Th0 degree of control secured from vegetnl CO\'('I' was dependent upon 
the type or vegetation llsed, the seU$on of thc yea.r, and the length of 
timc it oC'cupiecl the land, 

Thc average monthly rainfa.ll (\iHtI'ibutioll for the period of record 
shows that there is t;uff1cient rainflLll throughout the year to produce 
erosion during any month of the ycal' 011 llnprot('cted lanel, Sixty per­
cent of the total soil loss for thc perio(1 of record was caused by 10 per­
cent of the storms causing soil loss, One 01' more of thcHe Htorms oc­
currecl during ench month ex('('pt AUgUHt and l'kptembcr, The period 
of grcatest frequency waH during thc' months of ~Ia.y, June, and July, 
Singlc storms whcre high intcnsitieH oC'C'lIl' may remoy(' ati much soil as 
is lost during the entire year from all othcl' Htorm::;, An fwemge of 2,2 
stormH of disastI'ous natmc occurred during the lO-),cltr period but the 
numbcr for any individual )'<.'l11' Y:1l'i<:>d from /lOl1e to ns many us six, 
ThiH type of storm haH b('en the cam;<.' of thc major soil crosion problem 
of the area, and it is against the;;<.' ;;torms that: IlwthO<lH of crosion control 
should be cicHigned nnd l'utt'd for effiei('ney, Yal'iolll:l :mpplemental 
erosion-control measurcs indllding (,OIlt-OUl' tillage, covel' crOJ)H, frequent 
cultiYlItion, and altcl'I1atl' ;;trip:; of ('I'OSiOIl-I'('sistnn(: C'rops have ttl! 
decrens('ci ero;;ion and havl' been t,rf('C'tive during light ::;tOl'ms bnt h/we 
not furnisitE'd adequatc prote('tioll dlll'ing the critic'al storms. 

Thc l'C'sults sec'ur('{l from 10 y('lu';;' experimentation at the sta.tion 
have ::;hown tlHtt ('l'OSiOll {'ontrol ('an b(' ;;('wred Oil ('!'odible l!wds of the 
region if they at'P placed under pC'l'man<.'l1t eo\'('l' of grn::;.-; Ol' forC'st, but 
that Hloping.int('l1si\'('ly eultint(pcl [iplds l'('quil'(' not only thc UHe of 
impro\'ed rotations and proteetiv{' winlpr ('oYC'r ('mpH hut the ftdditiouill 

6 'VOltD, D, C" JH, lIYDROLOGCC HTl'DU;"; ·-emrl'lI.A'rIOX IW UMNk'Al,r, AND IlUN­
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support of terraces. This condition will hold true as long as the prevail­
ing agriculture of the region remains primarily one of gl'Owing cotton, 
corn, and truck crops that require intensive cultivation, which is con­
ducive to soil erosion. 

The need for terracing and terrace maintenance in the area will make 
the progress of erosion control slower than if purely vegetative control 
measures could be used. 
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APPENDIX 
The data presented in appendix tables 28 to 37 will probably be of little interest to • 

the casual reader, but since they present the detailed records of precipitation, runoff, 
erosion, and similar data for the 10-year period, they will be of much value and in­
terest to the technical worker. 

TABLE 28.-Rainfall, 1931-40,1 and lhe average rainfall, 1905-40 2 
. 
lO-year 36-ye: 


1032 1033 1034 1035 1936 1037 1038 1030 1040 aver... aver·
Month 1031 
 age 1 uge 2 


blch.. Inch .. Inch•• Tnch,. hlche. Inche., Inch.. Inches 'nch.. Inch.. Inch..Inch..January_______ 6.42 5.14 5.03 1.10 4.17 3.43 

February______ 3.46 5.43 1.74 2.96 3.06 1.00 1.61 1.84 7.56 3.~6 3.20 3.31
1.64 10.13 5.01 2.80 3.48 0.01 

Mareh ________ 4.00 ~.51 2.36 1.43 4.08 4.30 1.44 2.21 3.55 3.83
3.10 3.02 
2.81 3.44 4.30 6.00 5.04 3.59 2.60 4.00 2.01 4.22 3.05 4.71 


Af.riL-------­
1.47 1.53 4.44 .00 8.46 7.32 .73 1.75 3.13 4.28 3.40 4.6o 


}u~~:::::::::: 4.13 1.61 0 1.40 3.03 0 3.30 3.85 2.73 0.63 2.67 2.0o 

July__________ 2.87 4.06 .52 2.73 4.49 2.53 .80 3.38 3.00 2.87 3.33
2.86
August _______ 3.28 1.17 4.44 .80 1.29 .46 2.87 2.21 1.23 5.60 2.34 2.45 

September_____ .17 2.78 4.06 2.18 3.43 2.61 1.23 .66 .03 3.22 2.04 2.41 

Oetober._••_•• ~.50 2.38 1.58 .32 6.23 5.23 2.02 .40 2.13 5.20 2.82 3.14 

Novemher•••• _ 3.68 .85 .SO 5.04 4.05 1.96 5.04 4.16 5.22 8.n 4.11 4.03 


5.0S 0.00 3.14 2.65 5.27 5.45 4.75
December_._•• O.S2 10.60 7.SS 2.S0 4.12 
-------- - 32.43 37.14 53.62 40.66 42.98
46.71 44.20 35.18 48.48 34.17 38.52Tota!..••••• 36.10 

1 Records of project I, conlrol·plot gll~C, Soil and Waler Conservation Experiment Slation, Tyler, Tor. 

2 Records of Te711s Agricultural Experllnc,,! SUbstation No.2, Tyler, Tex. 
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TABLE 29.-.lI{olllhly and annual temperature records, 1931-40 ' z 
;1 

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 IO-year ayerage
Month --------------------------------- I ~ 

;":1 Mini- Maxi- Mini- Maxi- Mini- Maxi- Mini- ~Iaxi- _Mini- Maxi Mini- Maxi- Mini- hfaxi- Mini- Maxi- Mini- ~Iaxi- 1lini- ~ 
mum mum mUDl munt mum mum mum mum mum mum mum mum mum lDum mum mum lIlum mum mum mum l\.Iaximum Minimum 

-- ._--------- . ---------------------- ~ 
~ of. cF. °t. cF. cF_ °F_ of. of. of. cF. of. of. of. cF. of. of. of. of. of. of. of. of. UlJanuary__________ 

69 !4 75 25 74 25 75 23 78 13 75 15 71 21 76 21 72 27 72 4 73.7 19.8 ...Fcbru.ry_________ 71 33 83 26 78 3 77 24 76 24 76 11 7S 28 79 22 75 20 83 25 ii.6 21.6March___________ Z 
ApriL___________ 79 28 85 20 86 28 52 26 87 32 90 39 77 28 86 35 81 31 84 26 83.7 29.3 

S3 34 84 41 87 36 86 44 89 40 91 32 88 38 54 33 87 35 86 29 86.5 36.2 l=JMny_____________ ::;:I
June_____________ S6 43 89 56 90 52 93 53 S8 49 84 57 93 51 90 45 90 52 87 50 80.0 SO.8 o94 55 96 65 100 55 97 64 91 62 98 63 99 62 91 65 97 66 93 58 95.6 61.5July_________ ... ___ 98 66 101 69 105 67 104 70 99 67 93 63 99 67 99 69 101 65 96 62 99.5 66.5 leAugust__________ • 

96 60 100 65 93 68 102 69 104 61 107 61 102 68 99 70 103 65 97 58 100.3 64.5•September • _______ j 95 54 98 58 95 61 96 52 92 51 95 52 99 50 97 51 105 50 94 46 96.6 52.5 zoctober__________ j 
o 

91 39 38 S9 43 90 49 S8 45 85 42 92 32 100 31 95 37 58 40 90.5 39.6 ClNoyember________ SO 40 21 S8 35 84 32 81 30 79 28 84 23 84 23 SO 30 77 20 81.1i 2S.2December________ ~~ I78 32 -6 10 81 30 72 22 67 19 7I 26 72 19 78 23 81 21 71 2i 74.7 22.94 • _____________Annual .. ~~___ '"'_ .. 98 24 len 10 105 3 104 22 104 13 107 11 102 19 100 21 105 20 97 
I 1 -------------- I

1 Data fronl the Texas.Substation No.. 2, Tyler, Te:;; 1:' 
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TABLE 3Q.-Soilloss in 1'IInoff from control plots by indil'idllalmin.s, 1931-40 
01 
0;, 

' , 
.~~ 

T 

[8.75-llereeut slope, Kirvin fine sandy loam] 

Date or rains produeing 
runoff 

1931 

Apr. 20 ________• __ • ____... 
Apr. 29______ ._. __ • ____• __ 
May 3 ___________ •_______ 

,~~~~ }~=======:=====:::::June 16-17••_. ___ • _______ 
July 29-30-3L__••••___•• 
Aug. 19. __•• _..._____. __• 
Aug. 21 ____________ . ___ ._ 
Aug. 29. _____•••• _____ . __ 
Oct. 15 ________.....______ 
Oct. 23_______• __• ________ 
Oct. 28 ..______•__________ 
No,", 17_____ .. ___ ... ________ 
Nov. 19_______..._.______ 
Nov.. 26_________ ..________ 
Nov. 28-29_. ____•• ___ • ___
Dec. L __________ .•_.___ . 
Dec. 12________•• ________ 
Dec. lIi-17 _________ . ___.. 
Dec. 1S __________ • ___ • ___ 
Dec. 19._________ • ___•• _. 
Dec. 23 ________________._ 
Dec. 30 ___________...___ • 

195£Jail. 4._______• ________ • __ 
JulI.11 ________________• __ 
Jan. 15______• _______• ____ 
Jan. Ii_._____•________•__ 
Jan. 25____..._________•__ 
Jan. 29__• ________________ 
Feb. 16_______••_________ 
Feb. 18-19 _______________ 
Feb. 20 ______••_________• 
Mar. 3.~_. _______________ 

riot 1 Plot 2 Hot 3 Plot 4 Plot 5 Plot 6 Plot 7 Plot 8 riot 9 Plot 10 Plot 11 Plot 12 

Amount ,--­
-.---~----­

or Soil loss Soil loss Soil losS Soil loss Soil Joss Soil loss Soil loss Soil loss Soil loss Soil loss Soil loss SoU loss 
rninr,,11 in runoff in ruuolT in runoff in runoff in runoff in runoff in runoff in runoff ill' runoff in runoff in runoff in runoff 

per ncrf! llcr acre per acre per acre per acre pcr acre per acre per acre per acre per acre per acre per acre 
--­-------

Inch" Poufld. Pounds Pound. Pouflds POIl1Ids POIl1Ids Pound. POlmd. Poun1s Pound, Pound. Pounds 

0.9S 268.0 Hi.5 250.0 420.0 183.0 295.0 410.0 90.0 440.0 116.0 75.0 182.0 
1.22 a 0 0 a a 0 32.0 0 54.0 0 a 0 

.30 438.0 395.0 493.0 412.0 328.0 268.0 247.0 23.0 259.0 71.0 21.0 34.0 

.54 0 0 a 0 0 0 0 0 328.0 0 0 0 
1.69 3,400.0 8,755.0 5,950.0 5,140.0 5,820.0 5, H5.0 884.0 98.0 3,595.0 13,090.0 9,500.0 8,500.0 
2.40 10,900.0 27,600.0 19,400.0 6,520.0 18,430.0 17,150.0 1,770.0 610.0 9,590.0 24,530.0 29,600.0 22,350.0 
1.14 16S.0 113.5 206.0 145.0 136.0 1,809.0 35.0 5.0 1,545.0 5,300.0 3,640.0 6,301.0 
1.84 584.0 1,026.5 1,129.0 760.0 914.0 2,293.0 17.0 9.0 1,731.0 9,120.0 11,430.0 12,720.0 

.35 108.0 247.0 179.0 161.0 169.0 750.0 0 0 410.0 1,810.0 1,990.0 2,280.0 

.53 58.0 155.0 99.0 70.0 81.0 835.0 0 0 89.0 1,562.0 1,410.0 2,224.0 

.45 434.0 475.5 575.0 485.0 756.0 3,920.0 14.0 0 1,328.0 4,510.0 2,715.0 7,090.0
1.46 46.2 82.0 105.0 67.5 71.3 145.0 68.3 0 202.0 101.0 3,140.0 3,850.0 

.40 20.0 10.5 35.0 15.0 0 35.0 18.0 0 50.0 56.0 1,032.0 1,292.0 

.35 0 0 o • 0 0 0 0 0 10.0 10.0 280.0 360.0 

.90 700.0 1,345.0 1,950.0 940.Q 2,000.0 4.400.0 850.0 0 2,580 0 8,540.0 18,950.0 18,600.0 

.67 0 0 0 0 a 0 0 0 6.0 66.0 332.0 449.0 
1.30 80.0 110.5 152.0 102.0 230.0 409.0 93.0 0 456.0 4,680.0 4,680.0 4,255.0 
1.10 54.0 58.0 49.0 78.0 88.0 133.0 49.0 0 122.0 3,020.0 2,240.0 1,350.0 

.52 284.0 590.0 636.0 347.0 960.0 1,286.0 533.0 0 1,190.0 4,740.0 7,290.0 6,970.0 
2.07 40.0 135.0 90.0 60.0 180.0 520.0 90.0 0 240.0 4,300.0 3,980.0 2,900.0 

.50 0 0 0 0 a 0 0 0 0 120.0 150.0 80.0 

.52 0 6.0 0 a 0 56.0 0 0 34.0 486.0 885.0 839.0 

.23 0 0 0 0 0 180.0 a 0 0 960.0 1,320.0 1,520.0 
1.03 1,358.0 1,770.0 2,079.0 2,150.0 2,420.0 2,600.0 1,180.0 11.0 4,710.0 5,200.0 11,280.0 15,960.0 

5.67 1,868.0 2,630.0 3,870.0 4,340.0 2,980.0 3,780.0 1,150.0 5.0 6,690.0, 16,800.0 34,700.0 29,200.0 
2.02 142.0 238.0 375.0 349.0 206.0 540.0 89.0 0 766.0 1,585.0 2,398.0 1,260.0 

.54 0 0 0 0 0 0 0 0 0 203.0 162.0 423.0 

.32 0 0 0 0 0 0 0 0 0 226.0 380.0 585.0 

.83 0 0 0 0 0 0 0 0 0 39.0 34.0 55.0 
.42 0 0 0 0 0 0 0 0 0 30.0 10.0 50.0 
.47 0 60.0 0 0 0 0 0 0 0 420.0 510.0 l,lIO.O 

1.93 0 0 0 0 0 0 0 0 0 480.0 2,220.0 2,380.0 
.86 0 60.0 110.0 140.0 70.0 180.0 0 0 190.0 570.0 2,140.0 2,080.01.45 _____________._.___________... __• ___________ • __• ___ ..._________ " ____________ • ______________________ 

------------ ----------_ .. ----------- .. 
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Mar. L ••._.__••••••_•••• 
May S ................__• 
May 15•••_••••••_. __.... 
June 25. "'_""""" __ ' 
July 6 •••••••••••••••••__• 
J~ly 22..........._••_••.-
Aug. IS.................. 
Sept. 4 •••.••••••••••••••. 
Oct. 4 ................_••• 
Oct. 25.........,.,_",__•
No,·. 23......___ ~ .. __ ........ ~,.__ 
Doc. 9._................. 
Dec. 23 ....... __ ...... __ • 
Dcc.29-30........__ ..... 

JOSS 
Jan. 7_~.~_,._ .... _.. _.. __ .......... _ 
Jull.21.. ___ ••• __••____ ••• 
Jail. 31 ................... 
J-"ch. i ._ .. _..... _...... __ .. ,. ...... _ 
MIlr.IS••.• __ ••.•• __ ._ ••• 
1o.£ur. 24__ .. _...... ____ .. ~ ....... ~. 
MIlr.30••• _.............. 
Apr. 13.... _....... _. __ . __ 
Apr. 20•••• __ ..._........ 
Apr. 25-26 •••••• _......... 
Apr. 29_.................. 
Ma), 4_ .................. 
~Ial' 21 ......._•••.• _. __ • 
Mal' 24-25 ............... 
July 15...__. __••••••••• _. 
July 19................ _•• 
Aug. 12-13 ....._....... __ 
Aug. 17. ___.............. 
Aug. 25.........._•• _.... 
S~Jlt. 9·10-1H2.......... 
Sept. 27.................. 
Oct. 12................... 
Nm·.3................... 
Dec. 2 ••••_.............. 
Dec. 15-16 ............... 
Dec. 28-29-30 •••••_.... __ 

1.42 
.40 

1.04 
1.19 

.96 
1.47 

.28 
2.30 
~i2 
.91 

-,63 
.44 

1.43 
4.91 

2.55 
1.18 

.75 

.42 

.85 
1.01 
1.71 
.90 
.40 

2.09 
.69 

1.00 
.63 

2.30
.is 

2.83 
1.55 

.51i 
1.07 
3.27 

.60 

.78 

.89 
1.36 
3.94 
2.44 

0 
0 

904.0 
2,380.0 

SOO.O 
9,520.0 

0 
0 
0 
0 

640.0 
0 

4.120.0 
4,360.0 

0 
730.0 

0 
0 

314.0 
716.0 

2,400.0 
0 
0 

9,300.0 
l,fhl4.0 

788.0 
2,540.0 
7,160.0 

0 
1,820.0 

77S.0 
0 

528.0 
3,460.0 

0 
0 
0 

334.0 
1,030.0 

46.0 

0 
0 

472.5 
5,600.0 

890.0 
27,450.0 

525.0 
0 

1,670.0 
375.0 
330.0 

0 
30,75U.0 
1i,500.0 

210.0 
4,070.0 

221.0 
329.5 

1,010.0 
!l.975.0 

21,150.0 
0 
0 

12,100.0 
2,170.0 

800.0 
2,820.0 

20,300.0 
180.0 

1,880.0 
1,620.5 

0 
498.5 

3,880.0 
0 
0 
0 

455.0 
1,517.5 

46.5 

0 
0 

562.0 
1,780.0 
2,080.0 

12,080.0 
220.0 

0 
430.0 

0 
0 
0 

8,410.0 
5,050.0 

0 
780.0 
110.0 
105.0 
272.0 

2,100.0 
3,425.0 

0 
0 

10,320.0 
2,135.0 
1,530.0 
4,340.0 
9,980.0 

0 
2,340.0 
1,019.0 

0 
567.0 

3,S60.0 
0 
0 
0 

775.0 
1,198.0 

46.0 

0 
0 

397.0 
2,080.0 

420.0 
12,270.0 

330.0 
0 

550.0 
0 

1S0.0 
0 

10,100.0 
7,310.0 

0 
1,011.0 

113.0 
163.0 
212.0 

1,440.0 
5,222.0 

0 
385.0 

6,860.0 
814.0 
798.0 

1,660.0 
0,500.0 

0 
2,320.0 

435.0 
0 

221.0 
2,540.0 

0 
0 
0 

322.0 
1,620.0 

110.0 

0 
0 

658.0 
1,760.0 
2,780 0 
9,100.0 

360.0 
0 

1,080.0 
0 

230.0 
0 

9,240.0 
7,280.0 

0 
1,105.0 

100.0 
210.0 
732.0 

2,975.0 
9,670.0 

725.0 
570.0 

8,500.0 
890.0 

1,083.0 
1,010.0 
2,930.0 

0 
740.0 

0 
0 
0 
5.0 
G 
0 
0 

218.0 
225.0 

0 

0 
740.0 
345.0 

1,810.0 
1,140.0 
2,9\0.0 

0 
0 
0 
0 

190.0 
0 

5,710.0 
5,950.0 

0 
781.0 
136.0 
202.0 
227.0 

1,165.0 
2,480.0 

0 
250.0 

7,550.0 
741.0 
341.0 

1,740.0 
7,430.0 

0 
770.0 
37S.0 

0 
280.0 

I,S70.0 
0 
0 
0 

340.0 
S05.0 
35.0 

0 
0 

376.0 
3,7S0.0 

390.0 
9,250.0 

0 
0 

600.0 
0 

190.0 
0 

13,180.0 
7,220.0 

0 
979.0 
76.0 

105.0 
256.0 

3,840.0 
15,520.0 

0 
0 

8,820.0 
1,311.0 

150.0 
1,080.0 
5,840.0 

0 
2,110.0 

466.0 
126.0 
462.0 

1,060.0 
0 
0 
0 

320.0 
331.0 

15.0 

0 
0 
0 
0 
0 

IHO.O 
0 
0 
0 
0 
0 
0 
0 

20.0 

0 
0 
0 
0 
0 
0 

45.0 
0 
0 
8.0 
0 
0 
0 
5.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

525.0 
910.0 

1,270.0 
3,820.0 

0 
0 

570.0 
0 

190.0 
0 

5,930.0 
5,440.0 

0 
591.0 

0 
84.0 

181.0 
902.0 

3,342.0 
0 
0 

4,005.0 
16S.0 
348.0 
140,0 

1,808.0 
100.0 
890.0 
193.0 

0 
203.0 

2,260.0 
0 
0 
0 

348.0 
1,490.0 

83.0 

820.0 
0 
0 
0 

650.0 
10,420.0 

240.0 
1,700.0 
4,810.0 

0 
70.0 
0 

32,390.0 
32,250.0 

1,690.0 
4,603.0 
2,184.5 
1,082.0 

671.0 
5,700.0 

16,480.0 
0 
0 

6,590.0 
760.0 

0 
1,580.0 

10,150.0 
0 

7,SOO.0 
7,970.0 

0 
4,630.0 

38,810.0 
1,295.0 

570.0 
0 

183.0 
2,540.0 

183.0 

1,4og O. 

0 
0 

670.0 
17,350.0 

0 
350.0 

2,380.0 
1,200.0 
1,060.0 

0 
43,700.il 
24,230.0 

220.0 
4,917.0 

767.0 
735.0 
556.0 

6,660.0 
25,200.0 

0 
0 

6,S40.0 
724.0 

0 
1,450.0 

15,750.0 
0 

7,190.0 
6,350.0 

0 
2,860.0 

32,210.0 
910.0 
340.0 
195.0 

7,430.0 
26,000.0 

1,9S0.0 

1,910.0 
0 
0 
0 

280.0 
24,400.0 

1,120.0 
4,740.0 
6,290.0 
2,170.0 
2,530.0 

348.0 
45,000.0 
21,450.0 

500.0 
5,064.0 
1,251.0 

428.0 
395.0 

8,880.0 
27,050.0 

0 
0 

9,290.0 
1,048.0 

0 
8S0.0 

17,400.0 
0 

7,800.0 
4,460.0 

0 
3,065.0 

36,000.0 
1,405.0 

562.0 
248.0 

6,850.0 
25,680.0 
1,780.0 

..... 
Z 
<: 
l".1 
Ul 

~ en 
>­
1-3 
'"'0 
Z 
Ul 
..... 
Z 
l".1 
::0 
0 
Ul ..... 
0 
Z 
a 
0 
Z 
~ 
0 
t" 

J9S4 
Jan. 3..._._.............. 
Feb. 18..........._...._•. 
Feb. 28, Mar. 1, 2, 3, 4.__•• 
Mar. 24, 25............__ 
Apr. 5 .................... 
Apr. 16. __ ••• _........... 
Apr_ 24. ___.............. 
June 12._............._•• 
Aug. 14....... __....___._ 

1.40 
1.01 
3.61 
3.94 
4.15 

.75 
1.56 

.97 

.62 

0 
332.0 
17S.0 
366.0 

3,640.0 
600.0 

S,120.0 
744.0 

1,708.0 

87.5 
120.0 
63.5 

325.5 
5,890.0 
1,31i0.0 

28,550.0 
943.5 

6,365.0 

0 
IS4.0 
396.0 
255.0 

2,940.0 
410.0 

11,400.0 
1,190.0 
3,400.0 

143.0 
229.0 
337.0 
403.0 

3,960.0 
590.0 

14,510.0 
1,319.0 
3,726.0 

0 
0 

89.0 
87.0 

1,600.0 
350.0 

4,850.0 
912.0 

3,400.0 

0 
121.0 
344.0 
511.0 

2,470.0 
420.0 

13,760.0 
795.0 

2,142.0 

0 
63.0 

278.0 
1,125.0 
3,260.0 

460.0 
5,910.0 

612.0 
308.0 

0 
0 
0 

16.0 
30.0 
0 

40.0 
0 
0 

115.0 
141.0 
93.0 

308.0 
610.0 
30.0 

2,660.0 
372.0 
638.0 

173.0 
140.0 
S05.0 
996.0 

2,820.0 
150.0 

17,620.0 
854.0 

1,134.0 

1,75S.0 
1,132.0 
5,510.0 
8,110.0 
6,2S0.0 

170.0 
18,250.0 

89S.0 
2,S32.0 

1,738.0 
1,485.0 
4,960.0 
7,SOO.0 
4,760.0 

160.0 
21,470.0 

661.0 
2,145.0 

01 
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TAllLE 30.-Soil/oss in TlOlOjf .from control plol<! by individual rains, 1931-40-Continued 

[8.75-porccnl Hlopo; Kirvin fine sandy loum] 

Dule of rnin$ producing 
runoff 

lPn-ColltU, 

}'Iot J 

I AII~r""t I·-··~'"" 
raiuruH Soil los•• 

in runoff 
per lum;~-­---~, 

Illch .. Po",,(I~ 

l'lot 2 

Roil I"",
in rUlioff 
per lwre 

}'O"",/. 

l'lot 3 l'lot 4 Plot 5 J'lot 0 Plol7 
-.~-~~ ---
Soil loss SoH loss Soil loss Soil 10.'" Soillo"s 
ill rUllolf ill rUlloff ill runoff ir~ runoff in runoff 
I'llT nt'n' llf:or nero per tu:re IH'r ll('re peT nero 

~.-----------
PQ1Wri& Pound! POllnll.l Poundlf PO"IIt/. 

Plot 8 

Soil loss 
in runofT 
per ncre 

Pounds 

PlolO 

Soil loss 
ill runoff 
per ncre 

Pounds 

Plot 10 

Soil loss 
in runoff 
per ncre 

Pounds 

Plot 11 

Soil loss 
in runoff 
per acre 

PO""a. 

Plot 12 

Soil loss 
ill runoff 
per acre 

Pounds 

~ n 
::rl 
Z .... n 
>­
t" 
b:j 

~pt. B .................. 
No\~+ 19.................. _.. "" .............. 
No,', 20. 21............... 
Nov. 29 ..................
Dec. 2__ .........................._...... 

.04 
1.02 
1.72 
1.32 
1.81 

91\\.0 
3.lhO.0 

4tiO.0 
400.0 

3,900.0 

5.710.5 
10.250.0 
1.120.0 

7S5.n 
9.540.0 

1.755.0 
G.S50.0 

5SG.O 
540.0 

0.840.0 

2,O25~O 
7.6()O.O 

540.0 
50n.U 

O.O3().O 

147.0 
3.100.0 

190.0 
220.0 

3.200.0 

219.0 
2.4S0.n 

150.0 
100.0 

2.910.0 

0 
2.780.0 

120.0 
300.0 

3.070.0 

0 
0 
0 
0 
0 

434.0 
1,250.0 

60.0 
00.0 

1.310.0 

979.0 
12.450.0 
3.580.0 
1.910.0 

10,780.0 

3.932.0 
20,200.0 
4.300.0 
2.340.0 

16.500.0 

4.692.0 
16.800.0 
3.540.0 
2.280.0 

14.610.0 

q
t" 
t" 
I:':! 
::a 
Z 

1935 
JulI.7.................... 
Jun, 19,20 ................ 
Feb. 8 ........... _....... 
Mar. 4 ................... 
Mar. 0 ................... 
Allr. 20................... 
Apr. 25-26 .....__•••••••_ 
At· 2S................... 
~ ay 2-5 ................. 
May 15.................. 
May 18-19 .............._ 
JUliO 17.................. 
Ju"e 21.................. 
July 2 .................... 
Jul)·3.................... 
July 21. .................. 
.Aug. 14.... " ............ 
Sept. S .............__ .... 
Sept. 9 ................... 
Sept. 24-25 ............... 
Oct. 18................... 
Oct. 22-23 ................ 
Oct. 27................... 
Nov. 1 .............._•••• 
Nov. 4 ................... 
No\'.9-IO-lI ............. 
Nov. 20 .................. 
Dec. 5-6.....__.......... 

.00 
2.58 
2.04 
1.40 

.4S 

.77 
!L47 
.52 

5.52 
I,IS 
1.59 
1.21 

.42 

.51 
1.23 
.50 

1.02 
1.01 
.37 

1.li9 
.3S 

1.(l5 
3.34 

.28 

.52 
2.i6 

.99 
3.60 

0 
3.10S.0 
1.488.0 
1,342.(1 

:122.0 
344.0 

3.500.0 
1.040.0 

17.000.0 
4.710.0 
l,l114.0 
2.120.0 

424.0 
0 

II. 560.a
nO.a 
832.0 

0 
1I 

358.0 
() 

172.U 
2.442.0 

0 
32.0 

2.218.0 
224.0 
50S.0 

0 
13.410.0 
0,050.0 
6.Il3S.0 

047.5 
109.0 

2.000.0 
1.8H1.0 

30.400.0 
5.0.15.0 
1.940.0 
1.655.0 

442.5 
0 

24.160.0 
570.0 
747.5 

0 
85.0 

2,288.0 
0 

71.0 
5.320.0 

() 

46.0 
4.676.() 

232.5 
975.0 

0 
10.-170.0 
5,090.0 
7,200.0 

U81.0 
2H1.0 

1.045.0 
0110.0 

12,300.0 
6.740.0 
2.352.0 
1.000.0 

271.0 
0 

1:1.700.0 
1.000.0 

45.1.0 
0 

43.0 
OOU.O 

0 
91.0 

2,210.0 
0 

31.0 
1.783.0 

187.0 
545.0 

0 
0.200.0 
2.710.0 
3.304.0 

452,0 
II 

2.240.0 
2.180.0 

23.150.0 
2.000.0 

SOO.O 
630.0 
78.0 
0 

10.300.0 
220.0 

53.0 
0 
0 

47.0 
0 

32.0 
943.0 

0 
0 

414.0 
45.0 

155.0 

0 
2.S()O.0 

831.0 
535.0 
1fI2.0 
460.0 

4.200.0 
2.860.0 

20.100.0 
4,480.0 
1,007.0 
1.5S0.0 

369.0 
240,0 

10.700.0 
948.0 

4.443.0 
117.0 
503.0 

1.700.0 
0 

182.0 
0.410.0 

115.0 
315.0 

7.220.0 
537.0 

1.070.0 

0 
1.448.0 

377.0 
324.0 
171.0 

0 
2.962.0 
2.1tlO.O 

IS.ISO.O 
3.325.0 

ii5.0 
1.060.0 

237.0 
95.0 

3.060.0 
104.0 
642.0 

0 
29.0 

13S.0 
0 

112.0 
0.590.0 

31.0 
147.0 

••595.0 
270.0 
800.0 

0 
3.100.0 

950.0 
1,27-840 

123.0 
212,0 

1.820.0 
1.480,0 

lli,170.0 
3.0Sc).0 
1.~01.0 
1.030.0 

442.0 
0 

13.570.0 
316.0 
OS8.0 

0 
0 

1.022.0 
0 

77.0 
S.110.0 

0 
167.0 

7.720.0 
408.0 

1.790.0 

0 
0 
0.0 

24.0 
0 
0 
0 
4.0 

24.0 
3.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
812.0 
284.0 
184.0 

0 
328.0 

2,795.0 
1.430.0 

10.460.0 
2.870.0 

378.0 
1.060.0 

496.0 
0 

10.180.0 
1.160.0 
2.662.0 

0 
279.0 

5.102.0 
0 

587.0 
14 .870.0 

119.11 
287.0 

13.520.0 
1.060.0 
3.160.0 

326.0 
6.000.0 
3.ISO.0 
4.500.0 

803.0 
107.0 

1.310.0 
1.488.0 

20.200.0 
1.IiSO.O 
1.807.0 
2.105.0 

468.0 
0 

16.030.0 
164.0 

4.405.0 
158.0 

1.360.0 
7.188.0 

244.0 
100.0 

20.170.0 
424.0 
737.0 

1:I.H60.0 
1.052.0 
6.855.0 

1.410.0 
17,m·O 
6.))S,,0 
8.650.0 
1.230.0 

0 
1.350.0 
1.350.0 

24.020.0 
1.233.0 
1.227.0 
1.530.0 

06.0 
0 

13.400.0 
242.0 

1.565.0 
0 

559.0 
6.100.0 

121.0 
2.148.0 

28.700.0 
615.0 
915.0 

20.530.0 
2.4211.0 
7.890.0 

707.0 
13.020.0 
4.010.0 
7.585.0 
1.700.0 

0 
912.0 
946.0 

27.010.0 
448.0 
645.0 
977.0 
143.0 

0 
14.400.0 

175.() 
40.0 
0 
0 

67.0 
0 

52.0 
14.590.0 

297.0 
551.0 

11.260.0 
857.0 

7.6700 

co.­
_0> 

;:1 
?l 
t1 
t!l 

~ 
0 
»j 

> 
fa.... n 
0 

~ 
c.:: 
~ 
I:':! 

• • • 
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1936 

Mar. 24••••••••••••_._ ••• .73 616.0 690.0 
 600.0 296.0 528.0 652.0 708.0 13.0 3,240,0 3,980.0 7,600.0 5,490.0 
Ar.r.28.............----- 3.00 4.852.0 4,527.5 4,297.0 3,785.0 1,456.0 4.062.0 3,023.0 0 3,415.0 5.133.0 1,153.0 900.01> ayS-9-10••__• __...... 5.06 48,602.0 88,982.0 iI,3m.0 65,628.0 41,125.0 51,490.0 61,203.0 8.0 67,979.0 ~9,2n.O 47,573.0 46,953.0?>loy 25-28_.___• ____• __._ 1.50 3,050.0 6,566.5 6.611.0 5,325.0 4,088.0 4,40LO 5,532.0 0 5,641.0 4-,,,113.0 7,260.0 5,675.0July ]-2--3-4_._________.. 2.26 0 0 202.0 0 0 80.0 104.0 0 190.0 0 768.0 135.0July 22••••________....__• 1.81 1,774.0 7,058.0 4,657.0 4,640.0 841.0 6,691.0 885.0 0 4,826.0 13,041.0 19,5g3.0 19,016.0Sell!. 15._________• __ ._.__ 1.47 1,058.0 2,095.0 4,966.0 4,154.0 412.0 4,618.0 1,233.0 0 4,042.0 13,918.0 9,458.0 12,228.0Sept; 26..______.....____•
Oct. 6-7.________________• .SO 426.0 582.0 1,458.0 1,290.0 90.0 841.0 412.0 0 1,523.0 3,910.0 2,851.0 3,146.0

!1.5S 4,750.0 S,17S.5 10,301.0 9,930.0 990.0 8,397.0 2,698.0 9.0 10,542.0 35,868.0 33,263.0 29,962.0Oct. 22-23-24-25._________
Nov. 2--3_________________ 2.55 538.0 1,593.0 1,824.0 974.0 123.0 379.0 495.Q 0 1,246.0 26H.0 6,693.0 4,959.0 
Dec. 5-6 __....____________ 1.05 0 0 0 0 0 0 0 0 312.0 0 598.0 771.0 
Dec. 27______• ___________ S.14 1,528.0 1,885.5 3,63S.0 3,994.0 834.0 1,787.0 1,433.0 0 5,088.0 10,242.0 8,934.0 8,745.0 
Dec. 130.__________________ .94 0 0 0 0 0 0 0 0 0 0 273.0 219.0 .... 

Z 

1937 ~ 
.37 0 205.5 311.0 220.0 e2.0 73.0 103.0 0 382.0 1,911.0 843.0 1,214.0 

Jail. 1 ________________ • __ rtJ 
Jan. 11-12..______________ .90 204.0 432.5 1,070.0 749.0 315.0 5Sl.0 2S6.0 0 1,454.0 4,669.0 2,421.0 4,096.0 t-3....Jau.14.._________________ 1.67 0 0 0 0 0 0 0 9 0 181.0 320.0 313.0 0.33 0 0 0 0 0 0 0 0 0 187.0 373.0 113.0 ;...Jan, 19-29-21-22-24 .•. ____
Feb. 20__..___• ________• __ 2.91 462.0 321.0 50U.0 892.0 IOS.O 284.0 230.0 0 1,31LO 4,695.0 3,668.0 3,299.0 t-3
Mar. 6___________________ .14 0 0 0 0 0 0 0 0 0 390.0 492.0 202.0 .... 
Mar. 14__________________ 1.03 0 0 () 0 0 0 0 0 0 1,436.0 863.0 766.0 0 
All •• 3-4 __________________ .S5 0 0 0 0 0 0 0 0 0 558.0 246.0 431.0 Z 
Allr. 7 __• ____• _____..____ • 1.04 202.0 241.0 735.0 551.0 0 130.0 O().O 0 619.0 3 760.0 2,756.0 J ,709.0 rtJ 

JUlie 6 ___________________ .14 0 0 0 0 0 0 0 0 0 -226.0 li9.0 0 .... 
1. 7S 2,510.0 2,063.5 2,500.0 2,258.0 4,234.0 2: 7S1.0 },862.0 0 2,322.0 7,537.0 5,396.0 4,032.0 Z 

June 7______......... _.,_ ..... "' .... 
 ,33 686.0 500.!) 5S9.0 436.0 900.0 7GO.0 595.0 0 465.0 2,357.0 2,412.0 2,014.0July 10..__• __________..__ t9 
July 20.._________________ .66 324,0 148.5 272.0 lS7.0 104.0 0 0 0 204.0 579.0 249,0 4SO.0 :::I 
Am;. 22____• _____________ .67 0 0 0 0 0 0 a 0 171.0 608.0 198.0 246.0 0 
Aug. 30 __________________ 1.43 l,50S.0 1,095.5 1,010.0 1,260.0 I 575.0 514.0 209.0 0 ! ,507.0 11.505.0 7,018.0 7,706.0 rtJ 

.91 376.0 254.5 193.0 2250 470.0 () 620.0 .... 
Sept. 2._____• __________ ._ 0 0 6,013.0 2,803.0 3,053.0 0.61 412.0 304.0 234.0 261.0 522.0 07.0 0 0 617.0 5,185.0 4,703.0 3,500.0Oct. 17..___• ____________• Z1.03 156.0 64.5 100.0 0 0 0 0 0 IS0.0 0 S96.0 402.0
NO\'. S-9-1O. ____._....... 2.00 C':l 

Nov. 15...._____• __._.... 0 

342.0 268.0 205.0 ~22.0 281.0 386.0 337.0 0 733.0 2,047.0 7,032.0 400.0 
1.61 2,596.0 3,720.0 2,237.0 4,561.0 4,215.0 8,823.0 7,913.0 2.3 5,342.0 21,468.0 24,18B.0 9,049.0Dec. 16__..._______...... 2.60 9S8.0 3,657.5 1.954,0 2,038.0 2,341.0 3,249.0 2.987.0 0 1,630.0 ii,084.0 0,709.0 2,982.0 Z 

Dec. 22-28 .....__ ..... _•• 3.24 90.0 322.0 "l376.0 621.0 390.0 972.0 930.0 0 662.0 2,972.0 4,117 .0 3,146.0 ~ 
0 

Jan. 23••_____..._____.... t'1938 
3.93 3,730.0 22,363.0 12,312.0 18,450.0 6,970.0 1I,67S.0 11,550.0 12.0 12,266.0 24,428.0 36,191.0 27,872.0Feb. 17-18..__ ._...._•• _.. 1.29 0 00 0 0 0 0 0 0 512.0 416.0 244.0JIIar. 18. __ ..____......___ 1.01 874.0 1,832.0 1,842.0 1,438.0 172.0 325.0 205.0 0 iS6.0 3,605.0 4,700.0 3,503.0Mar. 27 .._____....._.____ 2.00 470.0 1,340.0 1,247.0 1;46.0 0 67.0 65.0 305.0 5,494.0 7,702.0 6.208.0Mar • .2S__.._.._......~__• .SO 2,050.0 9,995.0 5,908.0 II,S02.0 235.0 505.0 642.0 Po 6,228.0 14,554.0 15,312.0 15,011.0Apr. 5 ....____.._._ ....... q­--, 0 55.0 81.0 9S.0 0 0 0 0 0 291.0 209.0 115.0Apr. 7 ___.........._•• __ ••


ApI'. 15____________....___ 1.21 750.0 1,447.5 1,379.0 1,524.0 0 65.0 71.0 0 798.0 5,340.0 5,814.0 5,049.0
.09 0 33.5 131.0 60.0 0 0 0 0 0 659.0 1,108.Q 1.190.0At. 15 p. m ...___________, 1.57 298.0 1,021.0 032.0 1,230.0 0 0 23.0 0 641.0 5,516.0 6,122.0 6,120.0 

May 23__________________ .43 0 0 0 0 223.0 92.0 83.0 0 0 0 0 0
1> U)' 13.______..__...____ 

.49 124.0 51LO 176.!) 164.0 183.0 10;;.0 123 0 0 143.0 0 0 0
June 1..........._.....__ 1.73 5,168.0 110,n~7.0 7,070.0 9,740.0 &,545.0 7,870.0 12.603.il 9.0 4,870.0 15,856.0 11,110.0 14,113.0 OtJUDe 11.__....________• __ .53 l,IS2.Q 4,502.5 2,804.0 2,718,0 2,040.0 2.4~1 0 2,537.0 0 1,514.0 4,369.0 3,048.0 2,907_0 to 

http:12.603.il


T.ABLE 30.-Soilloss in rUlloff from .conlrol1Iiol.s by indirtidual rains, 1981-40-Continucd 0') 
o 

. [S.7S-percent slope, Kin;n finc sandy loam] 

Date of mins producing: 
rUQflfT 

---_.-----,._-­
IIJ9S-Cont. 

Amount 
of 

minfnll 

Plot I 1'10\ 2 1'1013 1'1014 

--~-.......--- ----,"'-­ -~~-
SoH loss Soil loss Soil loss Soil Joss 
in ruuQff in runoff in runoff ill nmolT 
I}(of acre llCC acre per acre per nefe 

.~.-.--. ------­ --~, ... ­ ----­ ._--. 
Inch" Pou"d. Poulld. Pound, Pounth 

Plot 5 

Soil loss 
in runoff 
per acre 

Pounds 

l'lot 6 Plot 7 1'1018 l'lot 9 
~.~---. .----

Soil loss Soil loss Soil loss 

Plot 10 

Soil loss 
in runolT in runoff i;,o~:~ff in runoff in runofT 
fleC acre pcr acre pt'r Hcre· per acre per acre 

- . _._---.,."'- ._-_.- -----"._-
Pounr/, POlwria Pounds Pormrill Pou"d. 

Plot 11 

Soil loss 
in runoff 
per acre 

Pound. 

Plot 12 

Soil loss 
in runoff 
per acre 

Pound. 

~ 
o 
2.... 
~ 
I:"' 

June 17••• , .............. 
Aug. 10.................. 
Aug. 12............ " .... 
Sept. 14 .............." ••• 
No\\ 3............ ~"' .... ~_ ............ _.. 
No,'. 0................... 
D(~" 22...23 ..25~26... _............ 

1.28 
.75 

1.43 
.42 

2.28 
1.86 
2.88 

0 
1,098.0 
1,594.0 

0 
57S.0 
SOO.O 
104.0 

30.5 
650.0 

3,150.0 
05.5 

2,249.0 
4,395.5 

680.0 

70.0 
1,007.0 
4,084.0 

123.0 
2,000.0 
2,992.0 

822.0 

139.0 
1,007.0 
3,493.0 

1I3.0 
1,350.0 
2.724.0 

542.0 

0 
035.0 

1 ,500.0 
0 

SIlS.O 
450.0 

0 

0 
67.0 

580.0 
0 

115.0 
235.0 

0 

200.0 
2,319.0 
8,517.0 

510.0 
2,200.0 
4,004.0 

107.0 

0 
0 
0 
0 
0 
0 
0 

53.0 
3,567.0 
7,194,0 

790.0 
5,603.0 
6,139.0 
1,085.0 

307.0 
.,195.0 

17,377.0 
1,266.0 
7,500.0 
7,200.0 

146.0 

281.0 
2,008.0 

15,083.0 
586.0 

8,000.0 
8,191.0 
3,249.0 

400.0 
1,730,0 

16,247.0 
492.0 

7,094.0 
5,994.0 
2,000.0 

t:C 

I 
1939 

Jail. S-9 .................. 
Jail, J1-12_ ............... 
Feb. 1-2··3 .. """""'" 
Feb. 14.................. 
Feb. 17-lS-19 ............ 
Feb. 24. 25 and 27......... 
Mar. 25.................. 
Mllr. 2S a. m •••••••••••••• 
"Mar, 2Sp. JIl.............. 
Apr. 5 .................... 
Allr.IO.................. 
Apr. 16......._....... __ •• 
~Iay IS._............_... 
May 20_.......~.... __••• 
May 27. ................. 
Junc 19.................. 
Juno 20.................. 
July 2 .................... 
July 9 .............._._... 
Oct. 25 ........._••••••••• 
Oct. 27••••_......___••_.. 
No\,. i5-16 ............... 
No". 17-18 ...._........_. 
Dec. 22-25-26_ ..._••••••• 

·2.09 
1.87 
l.S7 

.81 
2.82 
2.00 

.76 
.34 
.31 
.52 
.60 
.65 
.65 
.78 
.33 
.54 
.33 

1.06 
l.i9 

.87 

.42 
1.21 
1.08 
2.62 

126.0 
0 

704.0 
378.0 
834.0 
464,0 

0 
642.0 

0 
70.0 
0 

284.0 
1,172.0 
1,736.0 

258.0 
1,014.0 

0 
1,420.0 
5,566.0 

550.0 
204.0 
33S.0 

1,300.0 
408.0 

63.5 
30.5 

2,037.0 
263.0 

4,485.5 
1,287.5 

0 
1,212.5 

IS9.5 
309.0 
208.5 
355.5 
673.0 

1,361.5 
88.0 

262.0 
0 

549.0 
6,013.5 

587.0 
406.5 
168.5 

2,284.5 
225.0 

245.0 
125.0 

3,206.0 
459.0 

3,760.0 
1,511,0 

0 
1,017.0 

177.0 
382.0 
325.0 
451.0 

1,374.Q 
2,000.0 

120.0 
1,287.0 

0 
'2,570.0 

'21,524.0 
1,440.0 

787.0 
251.0 

3,189.0 
745.0 

150.0 
75.0 

I,S6S.Q 
514.0 

3,905.0 
1,348.0 

0 
1,240.0 

181.0 
269.0 
278.0 
390.0 

1,380.0 
2,311.0 

150.0 
014.0 

0 
1,042.0 
5,681.0 

764.0 
433.0 
226,0 

2,409,0 
220.0 

55.0 
0 

1,060.0 
562.0 

3,675.0 
1,362.0 

0 
933.0 
138.0 
330.0 
212.0 
145.0 
900.0 

1.718.0 
470.0 
372.0 

0 
486.0 

3,197.0 
388.0 

0 
0 

2,215.0 
451.0 

0 
0 

440.0 
294.0 

1,446,0 
553.0 

0 
371.0 
59.0 
79.0 
0 

84.0 
1,285.0 
2,150.0 

272.0 
1,109.0 

0 
1,569.0 
9,653.0 

770.0 
0 
0 

4,451.0 
B74.0 

135,0 
0 

),065.0 
444.r­

4,551.0 
1,467.0 

0 
799.0 
229.0 
185.0 
100.0 
152.0 

1.853.0 
2,603.0 

241.0 
1,248.0 

0 
732.0 

4,403.0 
1,079.0 

0 
0 

3,016.0 
680.0 

0 
0 
0 
0 
0 
0 
0 
0 
n 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

85.0 
0 

1.069.0 
524.0 

5,241.0 
848.0 

0 
)$53S.0 

298.0 
461.0 
490.0 
740.0 
921.0 

1,379.0 
21S.0 
014.0 

0 
1,123.0 
S,178.0 

748.5 
378.0 

0 
1,978.0 

453.0 

452.0 
417.0 

3,942.0 
1,819.0 
8,970.0 
4,702.0 

505.0 
2,734.0 
1,627.0 
1,184.0 
1,218.0 
1,535.0 
2,104.0 
i ,274.0 

0 
1.711.0 
:,028.0 
4,345.0 

20,217.0 
0 
0 
0 

1,523.0 
061.0 

2,390.0 
085.0 

7,229.0 
3,031.0 
\1,860.0 
4,996.0 

380.0 
3,350.0 
1,105.0 

879.0 
897.0 

1,462.0 
1,257.0 
4,OOS.0 

0 
1,428.0 

601.0 
3,861.0 

21,435.0 
1,748.0 
1,552.0 
2,413.0 
6,758.0 
3,261.0 

2,277 .0 
944.0 

6,453.0 
2,.180.0 
8,939.0 
5,675.0 

441.0 
3,052.0 
1,342.0 
1,188.0 
1,005.0 
2,105.0 
1,328.0 
4,401.0 

0 
1.476.0 

701.0 
5,103.0 

25,815.0 
868.0 

1,278.0 
2,608.0 
5,444.0 
2,070.0 

to ..... 
~~ 
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11'40 
Feb. 5-6 ................. 
Feb. 8-0._..._.._•••••••• 
Feb. 15-17 ••__•••_•••__._. 

1.07 
,71 
.00 

276.0 
0 I0 

95.5 
0 
0 

574.0 
0 
0 

191.0 
0 
0 

475.0 
0 

142.0 

487.0 
0 

208.0 

297.0 
0 

156.0 

0 
0 
0 

167.0 
0 
0 

1,016.0 
540.0 

0 

810.0 
233.0 

0 

588.0 
372.0 

0 

• , • 
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Mar.ll,"_~______________ 

.66 782.0 656.5 2,098.0 527.0 
Mar. 12 ___.------..----- ­ .43 542.0 695.5 1.262.0 427.0 
Mar. 29__•_______.....--- .84 270.0 718.5 1,147.0 380.0Allr. 5.0.________________ }.62 il4.0 1,487.0 1,880.0 824.0 
Apr. 30_______••____••_.. .52 486.0 96.0 505.0 620.0lIIay 8-9 ___________••____ 1.14 ]32.0 23.5 132.0 110.0 
lIIay li-18_____• ____._._. 1.40 1,326.0 1,014.0 1,961.0 3,850.0
May 26-27-28 __•_________ 1.33 1,108.0 1,145.5 1,938.0 3,777.0
JUlie 15•• ____...__ •___• __ 2.00 2,398.0 3,473.0 4,405.0 n,027.0 
JUlie 28-20'30, Jul)' )-2 ____ 5.38 6.932.0 22,317.5 17,667.1> 21,566.0
July 13••_._••_._••_____ •• 1.57 354.0 208.0 351.0 423.0 
Aug. 27·28.__._......... - . 3.81 1,448.0 2,509.0 2,126.0 I,:;J~.O 
Aug. 28••• __._••__•••_. __ .70 322.0 471.5 413.0 466.0 
Sept. 21-22-23...._••• _••• 3.22 232.0 340.0 253.0 280.0 
Oct. 31.____ •• _........._. 4.54 420.0 1,443.5 1,205.0 1.076.0 

Noy.9-10__••• ____ •• __ ••• 2.13 \04.0 197.0 206.0 210.0 
Noy. 22-23-24-25 .... __ •• _ 6.07 62.0 1,051.0 577.0 686.0 
Dee. 11-12___._•••••••••• .90 32.0 35.0 39.0 118.0 
Dee. 15.................. \ 1.25 0 0 0 0 

Dee. 25·26-27_ ••__ ••• ____ 2.04 SO.O 67.0 102.0 121.0 

I Record of soil loss for rain of 1lnr. 3 was lost. 
, Plot lIot le"el, causing concentration on we.t side of plo! and forming gull),. 

263.0 
240.0 
74.0 

451.0 
272.0 
83.0 

2,598.0 
1,817.0 
4.556.0 

I1,SIO.O 
152.0 
849.0 
255.Q 

0 
7,913.0 
2,006.0 
2,649.0 

161.0 
0 
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• 

646.0 
545.0 
18S.0 
451.0 
384.0 
130.0 

l.i87.0 
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663..0 
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• 0 
149.0 

0 
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3,3~7 .0 
1,007.0 
1,767.0 

128.0 
0 

453.0 
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41S.0 
148.0 
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324.0 
334.0 

1,268.0 
384.0 

0 
1,775.0 
2,738.0 
3,681.0 

16,401.0 
895.0 

7,233.0 
2,040.0 
2,151.0 
5,289.0 
1,764.0 

410.0 
167.0 

0 
251.0 

3,218.0 

3,166.0 

3,383.0 

8,918.0 


292.0 
858.0 
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4,111.0 


17,151.0 
43,586.0 
11,865.0 
33,117.0 

6,310.0 
54.0 

17,272.0 
3,526.0 
7,588.0 
1,028.0 

629.0 
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367.0 
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25,440.0 
6,075.0 
8,165.0 
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9,883.0 

871.0 
771.0 

2,299.0 

• 

2,867.0 
2,444.0 
2,084.0' 
8,277.0 

725.0 
482.0 

3,594.0 
3,570.0 

10,962.0 
30,779.0 

6,966.0 
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TABLE 31.-S1Irface runoff from control plots by individuuZ1'Qins, 1981-40 	 O'J 
l\:) 

[8,75 percent slopo. Kin';n fine sandy loam] 

Plot 1 I 1'10:; I 1'101, 3 }llot 4 Plot 5 .Plot 0 Plot 7 Pial 8 Plot 9 Plot 10 Plot 11 Plot 12 
D.te of r.ins producing 	 -'+---",---IAUlOunt 1---------- ----	 "3runoff of 	

~ 

t::lminfall Surface Surface Surfnee Surface Surface Surfnec Surface Surface Surface Surface Surface Surface a
runoff in runoff in runoff in runoff in rUllofTin runoff in runoff in runoff in runoff ill runoff ill runoff ill runoff in I::::

jJerCOllt of lJerccnt of percent of percent of lJCrcent of percent of porcent of percent of IJerecnt of percent of percent of ],ercent of Z
rainfall rainfllll minfall minfall rainfall rainfall rainfall minfall minfall rainfall rainfall rainfall .... 

"-~..,-~.--- - ... ",-~..,-- -~.. ~---- ----_._-_..--~-.-- ...... 	 ;...a 
~---

t"1951 l1,rhu l'erce~t 1'''«IIt 1'ercelll Percent Percent Percent Percellt Percenl Percent Percent Percent Percenl 
OJ 

Apr. 20.............""••• 0.08 2.14 0.71 1.02 1.73 1.02 3.67 12.U 1.84 12.05 1.12 1.12 1.02 
Apr. 29........__•••••••• 1.22 0 0 0 0 0 0 1.48 0 5.10 0 ~ 
M.y3................... .30 22.00 22.33 20.33 22,00 20.07 18.33 22.00 2.33 IS.33 °2.33 °1.33 1.33 t< 

r,j
~In}' 19................" .54 0 0 0 0 0 0 .74 10.10 0 0 0 
 "3
June 13.................. 	 I.G9 .27.51 27.69 21.12 ° 25.74 27.03 21.72 5.44 27.51 29.20 21.66 21.54 ...
26.04 
Jnne 16-17 ...." .......... 2.40 38.46 38.17 36.42 42.17 40.79 41.79 33.17 24.50 35.00 36.02 42.08 42.03 Z 
July 29-30-3L............ 	 1.14 1.32 1.75 3.16 1.58 1.23 27.19 .35 .35 17.54 26.48 17.10 23.16 

].84 16.74 22.09 23.32 20.54 19.73 37.61 .22 .22 23.64 34.24 33.48 37.34 to 
...... 

.35 25.14 25.14 30.20 26.29 25.14 30.20 .57 1.14 26.20 24.20 24.29 .28.29 0> 

.53 0.81 14.53 13.96 10.38 12.45 28.30 0 0 12.45 10.79 13.40 20.00 ­

.45 34.44 33.7S 31.7S 33.33 38.S9 51.56 4.80 1.56 37.11 37.~3 33.33 44.67~~~: Jt:~~~~~~~~~~~~~~~~ SOct. 23.............. ~.". lAO 5.55 8.22 7.05 4.32 .48 .48 .75 AS 7.81 1.78 13.07 17.67 

OcL2S................... .40 3.75 2.25 2.75 LIS .50 .50 1.00 .50 5.50 3.75 16.00 23.25 Ul 

Noy. 17 .................. .35 2.00 .20 .57 1.14 .20 2.00 1.14 1.14 (1.29 2.00 7.43 14.20 

No\·.19.................. .00 40.11 61.11 5S.S0 5D.1I 42.56 5S.44 13.67 .44 48.56 45.33 63.67 67.78 t;; 

No\·.20................. .6. .60 11.04 1.64 1.04 0 .60 .30 .30 4.03 2.09 5.37 7.01 t::l 

Noy.28·:W............... 1.30 9.62 12.15 12.15 11.92 6.54 11.02 5.92 .15 13.00 22.02 22.02 22.38 "j 


Dec. 1 ................... 1.10 9.30 12.55 11.36 11.09 4.36 11.73 4.36 .36 13.36 a9.00 32.45 28.55 ~ 

Dec. 12.................. .52 43.85 51.15 47.31 47.50 45.77 61.35 45.77 1.35 52.69 05.58 64.S1 03.46 
 0
Dec. .I6-1i ............... 2.07 14.50 23.24 22.08 23.86 19.37 33.00 16.71 .34 26.14 48.02 35.75 34.06 !:g 

Dec. IS .................. ·50 0 0 0 0 0 0 0 0 4.40 10.20 14.00 13.20 
 ...Dec, 10.................. .52 2.88 5.90 7.12 5.58 ~.23 18.46 2.88 .77 15.58 41.15 3S.65 42.12 

Dec. 23.................. .23 10.13 25.05 27.30 27.39 25.65 41.74 23.91 0 38.26 53.48 51.74 53.04 
 l<.I 
.Dcc.30.................. 1.03 67.IS 71.84 71.55 72.02 75.44 81.17 73.69 8.93 70.78 50.51 41.84 62.62 S 

ai. 
J981! 

J.n.4 ..........._........ 5.07 48.1 57.2 85.9 93.7 74.S 05.5 48.8 11.0 5L9 71.7 60.0 48.7 

Jan. 11...__.............. 2.02 25.1 27.1 22.7 28.0 30.9 41.8 30.8 .4 38.7 45.5 40.6 29.2 
 ec:Jan. IS................... .54 1.3 5.4 2.7 1.3 0 U.5 4.7 .6 12.9 32.(\ 23.8 26.5 


~ Jan. 17....__............. .32 ]).5 14.9 8.0 6.9 0 21.8 12.0 24.2 51.7 40.2 46.0 
 t::lJsn.25............ __ ..... .S3 .9 1.3 .4 .2 0 5.3 1.8 .2 7.1 17.7 11.6 10.6 

Feb. 13-15 ................ 1.11 0 0 0 0 0 1.0 1.0 .6 3.0 0.0 3.0 4.3 

Feb. 10 ............__••__ 047 7.8 15.0 18.7 14.7 10.5 31.2 20.3 18.0 38.3 19.5 30.4 

Feb. 18--19.........__••••• 1.03 1.9 6.6 8.6 0.1 7.4 23.4 S.S .2 10.8 40.0 33.2 33.0 

Feb. 20...........__...... .86 12.0 18.4 17.1 13. i 13.7 20.5 Ii .5 .2 18.8 45.0 35.9 35.0 

.Mar.3................... 1.45 S.l 12.7 U.7 9.4 0.4 4.0 U.5 .3 13.0 30.0 24.6 24.6 

Mar. 4..__..__........... 	 1.42 6.7 15.8 15.6 11.9 8.8 13.2 7.5 1.3 22.0 37.0 32.0 35.4 




• •• • I " 

Apr. 22-23 ••••••••••••••• .72 .52.04\ 02 1.02 5.10 11.72 .51 .51 3.06 1.02 1.02 .51Apr. 28-29 •••• __ ._••••••_ 1.94 2.24.9 2.5 4.2 6.4 3.2 .~ .2 ••0 .9 .8 .6May 8••••_•• _........... .49 .8 .2 1..4 1 .4 .4 15.0 ,I .7 5.2 .4 .4 .8
May 15.................. 1.04 0.4 5.9 4.6 4.6 0.7 28.4 4.3 .2 12.1 .7 .7 .1
June 25.................. 1.10 12.3 12.5 11.4 12.0 ]0.5 
 33.7 13.0 o 15.4 .3 .3 1.5Jllly 6..................__ - .06 9.0 9.4 9~ 
 8.0 36.0 43.7 6.1 o 28.4 6.0 5.7 3.1
Ju!y 11................... .35 
 o .5 1.0 1.0 0.3 12.7 o o 5.:1 1.0 2.1 3.2
July 22...................1, 1.4i 40.0 44.7 ~~ 43.7 50.5 59.0 
 37.S 1.2 44.5 49.8 45.5 49.8
Aug. lS. __ ..__ " ••...• '''1 ·s 15.S 23.0 ~1 14.5 25.0 2i.6 lI.O o 10.5 5.2 5,2 18.4Srpt.4................... , 2:30 .3 1.1 .6 .2 .0 .2 .3 o 
 1.4 IS.S iI.a 27.4.1.-. 21.4 o·_il. •f ~3 IR.a 24.0 Ii.S 21.4 21.4 41.3 2i.5 41.8g~U5:::: ::::::: ::::::::! .01 '{ ~2 11.7 7.3 -I.S oo o o 7.3 o 14.5 19.3

.03 14.0 li.5 e~ 12.0 9.0 12.3 4.1 .6 15. 3.5 22.S 31.6 
4~ 4.2 5.0 7.5 .8 o ••2 .8 .8 7.5~~:. g~:::::::::::: :::1 .H 3.3 6.2 .... 

DI'<.14·15 ..............1 .45 o o o o o o o o .8 .8 1.6 6.11Drc. 15--16••••.••••• " •• .S .3 .8 .S .'1 .8 .S I.J 1.9 2.7 5.7 5.7
DI'<.23 ............... .. 40.1 45.7 51.2 49.2 4S.1 48.3 44.S 1.2 51.3 60.7 62.4 ~ 
58.0 (J23:~~ 1\Dcr.20·;lO.... . .•.• 4.91 47.7 50.·! W.4 40.0 44.4 45.3 40.2 2.3 47.0 79.8 53.0 53.0 

<;)I ~ 
JUII.7·S-Il .. 

J!JU 
2.55 ! 1.4 13.9 2.4 1.9 .9 .0 ;..­.4 .3 l.i 41.7 7.6 0.3Jail. 21-22 .. __ ........ 1 25.U 27.6 32.2 2S.S 32.5
1.1S I 30.3 28.1 o 20.0 35.5 22.S 20.11 ~ 

Jail. 31 _ II .75 19.6 24.6 29.4 20.0 23.5 19.1 15.7 15.2 oo 26.5 9.8 14.7reb. 7 42 j 24.6 24.3 33.3 25.4 33.3 31.6 24.0 .4 20.2 28.9 14.1 14.1 z
M.r.IiL ...... ____ ......1 ,,~5 I 12.0 19.2 14.3 10.9 13.5 13.5 4.8 .2 7,4 8.7 ;'j.6 5.6 (J2 

Mnr.24 ..... _ .••••. , 1.01 ' 29.2 3U.7 33.1 3:1.4 34.2 as.2 ....30.9 .7 33.1 40.0 32.8 32.8
Mar. 30·31...0. ........ l-i'l ' 50.5 4S.0 50.5 49.0 45.2 57.6 47.4 ? 6 47.4 50.0 4S.2 Z 
,\"r.13·14 ....... __ .... . .00 i 3.3 .4 1.2 l.6 0.0 1.2 2.9 o· 4.5 

51.2 
o .4 .4AD 7.4 1.4 5.5 7.3 20.2 S.2 12.0 o 1.8 o .4 1.8 ~~~r.~: ~~:26·.~~ __ .: :::::::~ 2.09 34.S 21.8 2,.0 26.2 44.2 34.5 37.2 1.2 2i.2 21.8 20.4 25.9 oA"r.29•••••••.•..•.•••••• .GO 23.4 17.3 23.4 2l.3 37.2 22.~ (J226.1 o IS.6 11.7 9.1 17.01.00 10.3 0.0 10.7 12.9 34.2 2.6 6.2 .4 10.5 .7 .7 1.1 

....
~l:~: k:::::::::::.::::: 3Q.4 32.5 31.0 4U.1 29.S 25.8 .3 S.S 12.3 9.9 10.5 

o.63 28.0 
~lay2425 •••••. 33.2 33.4 33.6 33.0 30.2 33.S 20.6 .5 26.11 36.8 :12.5 36.0 

Z 
July 15.................. o 3.0 Ln l.4 5.2 1.4 o o 7.2 o o .5 (') 
.hlly In•. _•.• __.. _..... ,. 2:~~2.))3 I 0.1 8.1 lC.1 10.6 21.6 6.4 o10.2 .3 21.2 21.6 23.5 24.2Aug.6·i........... _•.••• .59 2.5 6.2 2.5 (} o 5.5 5.5 o .0 1.2 
 1.2 3.1Aug. 12·1;1. ...... _...... . 1.55 2:L3 30.7 ? ~ 24.7 16.6 .. 29.4 25.7 0.0 27.5 22.0 26.4Aug.17 ............. .. .5\1 1.3 .3 .6 o o o 15.S 0'- !:::l
3.\1 1.3 1.3 1.3Aug. 25.......... _...... 07 l1.i 19.0 16.5 0.5 .3 S.2 20.6 .3 0.0 ~S.2 18.9 30.2 

o 

Sept. g·\O·11·12 ........ .. 3.27 1 34.S ~1.5 40.7 30.6 5.6 36.4 H.O .2 33.0 49.1 44.6 49.5 


t' 
SCllt.27.... __ ........... _ 1..60 2.5 10.4 S.G .6 o 8.0 .0 () ­3.1 .15.3 10.4 15.3Oct. 12 ......... __ •. ___ ,,,is 1.0 3.3 •.3 .0 o 3.3 1.4 o 1.4 0.4 6.t 
 9.4Oct. 13 ........_._ ......... . o o o 
 o o o o o o G.7 3.3 6.7NQ\'.3.................. . o a 
 o o o o o o o o 7.9 12.4Dec. 2................. __ 23.S ::!lj.2 20.S 15.1 11.6 8.4 20.S .5 
 20.S 5.4 40.S 42.5J~llDee. 15~IU .............. 3.94 3S.2 40.2 49.9 24.S 31.1i
:~Z~¥ 31.9 .5 34.2 42.9 55.S 58.3Dec. 28--29--30.........._. 2.44 4.S 11.2 11.5 1 ..1 fl.;
I.S 3.6 o 5.4 7.3 22.5 23.1 

1984 1 
18.0 ai.O 28.5 23.7 13.4 21.8 14.5 .3 18.4 30.5 44.2 44.7~~b: ~::::::::::::::::::::Il 1.121.40 I o o o o o o o o o 2.6 3.3 2.3 Q')F.b.IS••__.............. 1.01 11.6 15.4 20.7 12.4 0.2 17.8 13.1 .7 9.1 20.0 26.0 26.9 ~ 
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TABLE 31.-SurJace rUlioff from control plots by ilUlividua/. rains, 19S1-40-Continucc! 0) 
~ 

18.75 Iltretnt .Iope. Kirvin fine ""ndl' loom} 

I'lot 1 .Plot 5 I Plot 0 PI"t'7 PlotS Plol" I Plot 10 Plot \l ]'Iot 12.,!I~Lplot~ I l'lot 4 
.~~-~~.. - - ~ ~-'>-""" 

.... _______ 
" ..-~-- --",>",,-''' ­"_"~~_"_~C' _~ __ -"'9"'.'~,-_ 

Amount 8
Date of rainslfOdudl1K' Mof Surface Surfaco Surfnco Surface Sllrface }jurfaeo SurfM~e Surface Surface Surfnco Surface Surfacefuno I')

rainfall runoff in runoff i" runofTin runoff ill runoff in runofT in runoff in runoff in runofT in runoff in nmotT in rulloff in ~ perceat of percent of percent of percent of percent of pcre('l.t of J~rcent. of percent of percent of Iltrcent (If percent. of I",rcellt of Zrainfall rainfall n,;nf,,11 rainfall rainf.U rainfall rainfall rainfall rninfall rainfnll rainfaU rainfnll .... 
.,",,~,.~ ...-~ -

I') 
~"""",,~--- ""...,><--,.,- ~"".---."". .. --,.. i······ .. - -.'~ .. --~-...... ~. -. _.-.-. 'M-.-.'_,_ :;.------- '-- ­

t<'1934 Inch.. P'tTctnl Pm."1 Perun' Ptrcrnt Perr.fnt Prrctlll Prrw,l PI'fCtl.1 Purr"1 Pffce,,1 Peutnl Ptf..,., 
I::l 

F.b.25.................. 0.36 14.3 10.7 16.3 12.3 12.3 li.4 J~.4 0 13.3 16.3 14.3 J5.3 d 
Feb. 28. Mar. I, 2. 3, 4.•••• 3.61 0.8 12.9 14.3 10.0 4.S 11.0 12.0 .2 8,0 38.1 2S.2 30.0 ti 
Mar. 24. 25 ............... 3.94 10.2 13.7 I?-.O 10.0 0.2 2.D 7.3 1.3 7.3 33.0 32.2 35.3 
AI><.5................... 4.15 23.1 20.0 17.1 J3.3 J9.0 20.0 2lU 1.1 19.9 34.7 3S.1 30.5 ~ 

>-3AI'r. 10......." .......... .75 O.S 11.0 7.B U.S S.S 10.3 12.3 .5 20 3.4 3.4 2.5 .... 

Apr. 24••••••••••••••••••• 1.50 57.0 56.9 53.3 LO.O 57.7 "ta7 02.0 7.3 43.1 52.S 40.S 51.0 ~ 

June 12.................. .97 15.2 14.4 16.7 17.4 15.5 11.4 13.6 0 13.6 10.0 U.S 7.9 

Aug. 14 .................. .02 34.5 35.1 34.5 34.5 32~7 33.3 22.6 .5 25:.5 11.9 20.2 18.4 CO
...
StilL 14.................. .94 28.71 28.70 27.00 28.12 2.:14 3.S0 .7S 0 21.40 10.75 27.35 25.25 

No,'. 2 ................... .112 2.4 3.0 2.4 2.4 1.2 3.0 2.4 0 .6 1.2 1.8 3.6 

~CI> 


No,'. 10 .................. 1.92 52.5 47.8 45.5 51.3 48.S 51.8 53.0 .2 3S.1 53.7 57.0 58.7 

Nov. 20t 21~" ................. ~_ .. " ..... 1.72 7.3 0.5 0.2 7.7 4.5 6.6 5.:1 0 3.6 37.6 34.0 37.2 
 ~ 

•• _ .............
No\"& 20_"' ................ R J.32 20.6 .27.6 22.S 21.6 20.0 25.2 21.4 .3 S.U 55.3 40.2 .iO.O Ul
.
Dl'C.2................... 1.81 5t.2 49.0 5.1.2 51.2 40.6 5.1.4 52.0 .4 H.l 6S.1 64.7 66.5 


tJ 
J935 M 

Jan. 7~.................. ~ .90 1.6 1.0 2.4 2.0 1.2 1.6 2.11 .2 1.2 15.5 17.5 14.3 'tl 
Jan. 10·20.............". 2.58 28.S 20 t 2 34.S 31.0 25.2 27.0 30.1 .4 21.5 30.0 40.3 40.5 :> 

Feb. 8 ................._.. 2.04 J9.8 15.3 22.7 19.3 16.2 12.8 12.1 .9 9.6 35.5 33.0 29.8 

FeQ.12................... .77 0 0 0 0 0 0 0 0 0 1.1 1.1 1.0 0 

':<j

Mar. 4 ................... lAO 23.6 22.9 25.2 23.1 4.2 4.0 25a2 .5 J.O 45.7 3S.4 30.2 
 :;.Mar. 6 ................... .48 0.1 13.4 19.0 16.0 11.4 S.4 15.2 (l 0 :1:1.6 26.0 26.0 

Apr. 20 ................... .77 5.7 2.4 4.8 .5 12.4 1.9 6.2 .05 12.4 2.0 .9 .5 
 Gl 

::0 
Apr.28................... •52 47.9 51;0 40.6 45.3 53.5 53.1 45.3 .7 41.8 27.0 21.3 20.6 n 
Mal' 2-5••••••••••••••••• 5.52 42~; 3S.7 43.5 41.5 44.5 47.4 41.8 1.3 3S.4 54.6 47.7 48.S d 
Mal' 15.................. 1.18 27.5 li.5 24.1 13.8 22.S 29.7 24.7 1.6 12.5 16.3 12.5 6.-2 
Mal' 1S~19............... 1.59 13.0 11.3 13.6 8.5 9.5 10.6 8.1 .2 5.8 25.0 21.0 16.9 ~ 
JUDQ 17.................. 1.21 IS.S 8.2 10.0 5.8 14.9 13.7 14.6 .6 17.0 18.5 12.2 0.1 d 

::0Jun. 21.................. .42 17.5 10.5 .13.2 5.3 14.0 15.8 14.0 .0 18.4 1I.4 5.3 6.1 

Apr. 25·26................ 2.47 22.3 .20.1 22.4 10.S 28.3 27.6 23.0 .4 24.2 H.O O.S 8.0 .... 


MJuly 2.................... .51 0 0 0 0 0.4 5.8 0 0 (I (I 0 0 

July 3.................... 1.23 34.8 31.2 35.0 32.3 56.3 54.8 3S.0 2~4 32.6 40,4 44.6 40.1 

July 21................... .50 8.8 ••8 8.8 3.7 16.0 1.3 ;.3 1.5 0.6 2.2 3.7 2.9 

Aug.!................... 1.02 .10.1 ••3 5.8 .7 38.5 2i.O 0.7 .3 12.9 21.0 15.8 .7 


1.01 0 0 0 0 2.0 0 0 0 0 4.7 .7 0t~t ~::::::::::::::::::: .37 2.0 4.0 6.0 1.0 22.8 8.0 4.0 0 0.9 20.7 19.8 1.0 
Sept. 2...26............... 1.69 13.S 13.3 16.1 .7 22.4 11.5 13.9 0 19.3 3S.0 25.0 1..1 

•
; 



• • • 
Oct. 18_................. .38 o o o o o o o o 1.0 9.7 4.8 2.0 

Oct. 22-23 ........._•••_•• 1.95 1.9 1.1 1.7 .4 2.3 .9 .6 .2 5.3 2.4 14.3 1.1 

Oct. 27•••__........, __ ••• 3.34 48.7 47.S 53.1 li.4 49.7 51.6 47.2 .3 53.8 66.5 65.0 56.7 

Noy. t •••••••••••••• _•••• .28 2.6 1.3 2.6 o 7.S 10.4 3.0 o 7.8 25.0 27.6 21.0 

Nov,. 4.......... _.... $ ........... ~_~ .... .. .52 7.0 0.7 8.5 1.4 20.6 21.3 12.0 .7 \8.4 30.9 35.5 31.9 


• 	 No,·.9-10·L1. ........... , 2~;6 44.3 42.9 4S.1 23.2 52.7 55.5 SO.5 .4 59.4 02.3 56.3 58.4 

Nov. 26_ ...... _...... ~~.'" ....... "'~ .. .99 II.S to.S 1~.5 4.1 20.0 20.4 16.0 .4 20.4 27.5 21.2 20.0 

Dee. 5-6........ . 3.66 26.3 53.5 ~6.5 19.4 44.5 50.5 42.0 o 42 .. 2 i5.6 49.4 55.9 


1936 
Mar.24._ ••• ,.,. __ , ___ , .. ..3 20.30 IO.,'iS 22.19 11.10 24.66 33.S~ 30.S2 10.58 34.25 39.32 34.25 28.77 

Allr,25 .. , ........ ' .,. 3.00 20.13 19..'i3 , 21.2.1 21.50 16.20 22.00 22.10 .37 19.17 li.43 0.20 
 .....MB}·S,9,10••••. , .. ,. '. 5.06 38.42 42.S7 40.61 3;",92 35.73 3.56 33.77 ~0.32 H.62 '1 42.8737.63 6.73 

Mar 25 28.•. .- 1.50 26.m: 23.67 28.00 27 ~2i' 20.93 29.73 29.93 o 23.80 23.07 23.33 26.00 

July 1·23·-\ .......... .- 2.26 .66 o 2.12 .16 .31 1.77 .SO o 1.81 o 1.46 1.46 


34.9S i 	 z 
t:iJulr2L .......... , .. I.St 24.~2 19.61 I 26.46 25.0~ 111.69 ! 25.86 19.34 .61 26.85 30.72 41.10 40.11 

8cpt. IS ........ ,." .. 1.47 44.63 3i.55 ! ~0.12 ~7.S2 ~5.1O o H.OS 42.11 40.01 44.35 ?J 
Sept. 26.~,~.~~~~~ .SO 24.00 ;~:gg ! 25.35 l~g ! 25.25 25.25 o 2~.8S 20.25 17.00 22.50

21.Oct. 6,7..... , ....... .- 2.,'iS 46.S2 ~7.60 
13 1 52.25 J 51.24 35.27 54.53 52.25 2.02 52.25 54.22 53.53 54.53 

Oct. 22 23'2~25 " .. .. 2.55 S.67 9.10 10.12 S.2~ 1.I4 2.75 2.90 .15 12.71 1.45 15.01 11.10 
N'm·.2-3......... '" 1.05 8.38 5.81 , S.3S 0.29 2.76 4.19 3.52 .35 12.95 5.24 IS.57 21.71 ~ 
Dee.5-6 ••••••.•. __ ..... 3.14 3~.49 37.99 I 42.23 38.92 I 30.96 35.19 40.35 .70 4~.81 40.35 5i.01 56.75 
1>"".2........ ,.. , .9~ ~.6S 2.9s 6.2S 4.68 .14 .74 6.28 o 7.02 3.9~ 7.87 9.36 ~ 
Dc.... 30.•• " .... . .3i 31.S9 30.81 31.S9 _H.BO 22.97 26.70 3LS9 o 35.05 41.89 46.76 44.86 Ul ... 

Z 
Jan. L., ............. . .90 45.7S 45.44 4.;.00 42.11 46.67 45.78 .4~ 49.11 46.67 53.56 53.44 t;j 
Jau.S·9,HHI -12 .. .. 1.67 41.iS10.60 I' 13.35 14.55 12.10 S.I~ 10.78 10.60 ,42 14.79 9.94 17.60 :6.95 
Jall.1~,,, ... ____ ..• .33 6.6i 6.011 3.33 10.00 2.12 3.33 4.55 1.21 n.tii 15.70 2i.SS 25.76 15 
Jan.10·2O'21-2224 2.01 35 32.27 31.75 33.111 25.70 17.46 29.11 .38 31.27 37.84 4~.67 45.19 

1937 

f!l
Feb. 19.. .. .75 o o o o o o o 4.93 7.33 6.93 o 
Feb. 20 ...... . 	 2.S0 o o o o o ~5.00 52.S0 47.14.I~ 5.00 I ~ I 	 Z
Feb. 26...."., .• ,:72 i o i 2.08 o o o o o .97 5.14 2.50 

Q~Iar. 6.... __ .. 1.03 . 12.91 . 16.99 ; 2?4fi " 16.41 1.75 6.41 7.S6 .6S 14.2i 28.54 31.~6 33.59 
Mar. H ...... , .. .S5 11.29 IS.S2 t 10.8S 14.2~ 2.12 6.9~ 10.35 .~7 16.00 28.12 32.47 20.00 

1l 
o 
ZApr.3-1 __ , .. ,., 1.0~ 23.37 27.21 25.10 8,40 14.90 21.25 1.06 30.77 32.60 33.27 34.33 

26. IS.57.14 15.il 7.S6 
54 l 20.71 2.86 2.86 7.S6 o 1S.57 12.86 12.86 7.86 ~1~~:k·~:::::::·::::: 1.01 2.IS .~O .69 1.09 1.09 1.09 1.09 15.6~ 1.~U LiS 1.7S 1.iS o

JUlie 6......... . 1. 78 29.3~ 24..61 29.78 30.39 30.22 32,47 33.31 .62 28.15 31.2~ 25.67 25.45 ~ 
June 7....... "'_ ..... _ •• _~ ...... ~~ .33 ~O.30 34.55 I ~1.21 39.09 3~.5,'i 33.33' ; 34.55 .1 1.21 37.8S 62.42 I' 59.09 59.09 
July7" .............. , .. 1.00 o .20 I 040 .~O .~O .40 I .40 ! o .~O 1.10, 1.10 1.50 
July lL ............ __ .60 14.55 11.97 I 14.55 15.00 S.33 5.00 1.07 o 12.27 20.61 16.67 19.55 

~1l7 U () I o o o o o o 2.09 5.21 657 6.57~\~~.~~::::::.:. ::.:,:' 1.43 33.50 32.59 j 29.86 30.35 30.91 26.01 10.50 .25 31.19 3S.39 3i.sa 39.65 

91 93 5" 23.52 20.99 20.22 17.80 S.90 o 22.20 29.89 21.S7 21.43
I.~~g~fL ~~::::::::: ::::::::: .01 3U:23 3U.SO 30.23 33.11 27.. 21 14.~3 4.1. o 33.11 3S.09 3S.0:l 33.11 


Oct. Ii................... 1.63 6.41 4.S5 5.3~ o o o o o 12.14 .5S S.93 HA6 

Nov. 8·9..10.............. 2.90 15.24 20.sa 10.00 3.17 5.59 11.93 10.55 .14 28.21 15.76 34.06 6.21 

No\'~ 15< .. "' ......................... "' .. ,. 1.01 ~L74 07.95 58.32 r.o.S7 67.02 M.Oi 2.48 00.07 65.22 69.75 54.22
63.171Dec. 16.................. 2.60 S.50 11.04 14.00 12.62 13.8S 14.46 13.BB .58 12.40 15.58 17.15 9.0S

Dec. 22--28. ___ •___ ._. ___• 3.24 	 17.07 13.09 11.94 10.22 13.06 15.12 16••0 .12 10.SO 32.50 26.94 25.93 en 

01 
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TABLE 3l.-Sur/acc 111T10jJ from control plots by i1l(1Mdllal raiml, 19S1-40-Continucd ~ 
~ 

IS.iS pere~nt slope, Kirvin fil!~ santly loam)
---.""'- ~ .,." 

--;1011 -1~~~:J~-' ~~Plot.~_ 1'10(5 l'lot.0_J~~t7·J~~ PI~t9 r -Plot 10 Plotl2Flotll 
,." 

Dat. of raills producing Amounts t:l 
runoff I of I Surfa~. Surface 

I~urfllrc Surface Surfae~ Surface Surfare Surface Surface Surfacc '!urface Surface 
rainfall runoff in runoff tn runoff in fUnofT in runoff ill "runoff in runoff in runoff in runoff in runoff ill runoff in r..lnoff in 

percent of Ipercellt of Iperrellt of pem.•nt ...Of percent ot perrellt or J>ercent of porcent of percent of J>ercci1t of percellt. of r..rcent of ~ 
~ 

rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall 

----~QS;---'-~;.:-I·-;.:a~~·-l-p;:u; i 1',:r<:ol l'erW:I ',--1';:;'"1 i'rrCWI" Percent . --;:;~-;- Perwlt Pm,..!-;;:;;";- Percent 
b:f 

Jail. 23......., ••••• _... 3.93l 65.04 5S.24! flO.3U 56.31 5U31 5.5.6i 5i.91 3.94 53.79 53.31 52.01 55.57 

Fcb.li-1S.... .......... 1.29 2.115 .4i .93 .i~ ; .31 .54 .54 0 .54 8.29 7.13 5.74 ~ 

~MlLr.IS..... , .......... H 1.01 I 24.55 14.0fl 19.21 10.121 110, 1~.OI 'I· 20.00 0 IG.H 21.09 22.07 20.40 t:,l

.Mar.27.................. 2.00 19.10 11.65 16.20 12.00, 2.UO 10.10 It 05 .a. )3.60 29.30 34.60 29.45 

Mor.2S..................' .50 I 69.25 GI.fi3 67.50 1;9.501 57.13 6S.1J3 iO.3S 12.00 67.".3 SO.13 79.03 75.50 ~ 

Aur.5................... .27 12.06 l<.SO 15.19 13.33 ! 0 5.5H 4.07 0 iO.74 I 8.15 8.15 4.07 Z 

Apr 7................... 1.21 I 23.64 IS.60 23.22 22.4S l 3.97 I 13.97 13.72 1.24 10.75 r 31.07 28.02 21.02 CO 

Apr 15................... .69 I 11.30 i.sa 12.90 I SAl! 11,' .5, 1.59 0 S.5S 15.51 14.35 13.91 ..... 

Allr. 15 p. Ill.............. 1.57 I 25.60 25.03 32.23 30.S0t .70 10.S!, 11.02 .45 29.75 42.03 44.33 43.18 _0> 

~Iay 13.................. .43 0 0 0 0 I 9.,jO , 6.00 6.65 0 3.49 0 0 o 

May 23 .................. .40 7.55 2.$6 0.94 5.71 I S.O~ I 11.22 9.S0 0 10.61 2.24 • 1.43 1.43 ~ 

JUn.eL................. 1.73 31.~1 31.6;; 32'S21 34..~Q 3~.~~ 31:;:~ 3~".4. . 1.68 2!.~0 45.14 !2.60 47.01.6 

Jun. 11 ....... __......... .53 41.,0 41.3. 41.3_ 40.0, 3,."0, 3S.S, 3s.JJ I 0 3,.a5 36.10 _5.00 27.17 :n 

June Ii.................. 1.28 3.13 1.17 4.14 4.06! 1.17 I .S6 5.7H 0 2.58 8.05 5.16 8.05 
 t1Atig.IO.................. ' .75 27.73 20.00 25.S; 26.40 , IS.131~ 4.~3 35.H7 I 4.03 30.93 19.20 22.53 23.07 t:l
Aug. 12.................. 1.43 44.97 41.47! 44.20 43.22 33.71 26.78 45 •.~7 I 0 40.70 55.3S 52.52 :;0.70 'tj

Selll.14..................· .42 6.19 4.05 S.4S' 5.il .95 .95 12.3S < 0 . li.n2 15.00 10.48 10.48 
 ~ No\·.3................... 2.28 IS.60 15.301 1S.3S I 17.461 1O.IS jt 3.25 21.141 .96 I to.S7 30.83 30.22 32.~6 


No\•• 6...................1! 1.86 24.57 22.15 24.571 23.25 15.81 7.90 24.14 .RI 23.98 38.60 36.45 39.19 

Dec. 22-23·25·26......... 2.SS 10.66 12.81 14.20 i.67 .24 .24 1.67 .14 16.49 2.05 22.50 30.1i ~ 


>11139 al
Jan. S-9................. . 2.09 4.05 1.53 5.41 3.i3 LOS .33 1.58 .19 1.24 7.56 ~10 19.71 

Jail. 11-12 ................ 1.87 3.69 1.93 4.55 3.60 .SO .59 LIS .21 1.18 1i.70 ~~ 24.81 ~ 


.24 o o o o o o o o o 13.75 M.~ 15.42
}~b~ ~~2:3.::::::::::::~:: 1.87 26.20 21.55 28.50 25.S8 1i.33 23.S5 .SO 19.30 25.78 30.1t 31.34 
Feb. 14................... .S) !l3.5S 10.li 21.60 19.75 ~~:~gl 111.15 25.80 .49 13.95 Ii.7S ~.1l 33.58 e

Feb. 17-IS-10. __....... __ . 2.82 31.2! 24.89 a1.31 28.09 22+7i 25.5; .64 26.42 37.94 3~53 44.47
25.60 I 
Feb. 24-26·27............ 2.00 22.20 15.15 22.60 19.95 J!I.9~ 16,35 19.00 .35 15.00 27.55 ~~ 30.05 s
Mar. 25.....__ • ____...... .76 o o o o 1.97 1.45 1.97 o .92 5.26 5~ 4.87 t:l 
~Iar. 28 •• m .............. .34 42.06 3S.$2 42.05 3S.S2 34.12 30.00 34.41 2.06 36.1S 34.41 3~06 38.53 
Mat. 28 p. m.............. .31 2;;.16 17.10 26.i7 23.55 24.S4 Ii .74 2.1.55 o 18.71 22.90 25~ 27.74 
Apr. 5 ......._........... . .52 20.5S 14.62 23.65 20.00 17.50 10.58 16.92 .77 18.27 11.54 U~ 13.08 
Apr. 10. __•____........... .60 19.00 14.33 24,23 20.00 17. I,' 5,50 14.67 o 19.50 13.67 15.00 
tr,r.16..........--...... .65 15.23 13.08 17.69 15.69 12.46 7.38 10.15 o 15.08 12.00 ~.~ 15.23 

.65 43.38 31.69 40.15 38.92 43.85 42.15 48.15 .62 38.31 24.31 ~.~ 24.00
M~M::'.::::::::::::::: .78 51.67 46.54 48.08 50.51 48.72 46.07 49.87 .51 43.;;9 45.51 ~~ 44.23 ,'. • 

u. 
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•
May 27. __•_________._.__ .33 14.24 10.00 12.73 12.12 9.70 12.12 10.91 1.21 15A5 3.33 2.12 2. 2 
June 19 __ ._.___•••••_.___ 14.26 26.30 24.81 .7i 22.22 22.59 24.07 22. ·4.54 26.67 16.48 24.26 26.30 
June 20._........_._._.__ .33 6.97 2.i3 7.27 6.36 1.21 6.67 3.33 0 6.67 18.48 19.70 18. 8 
July 2......... __ •••___••• 1.06 28,49 19.62 27.36 23.96 12.45 24.72 21.79 1.42 18.5& 23.87 24.34 27. 6 
July 9•••••__ •••_•••••.••• Lin 44.80 3S.i2 41.40 3S.90 34.64 40.5li 36.9S 2.23 37.S2 49.05 41.01 43. 1 
Oct. 9-10 •.•••_. _____••••• .;2 20.00 5.28 14.72 6.11 0 1.53 3.06 0 ,.64 .97 .97 1. 53 
Oct. 25 ...............___• .S7 35.29 22.99 30.69 25.29 10.92 14.25 15.81\ 0 21.03 0 23.33 23. o 
Oct. 27..._............. __ .42 42.14 3S.10 0 .95 .9.1 0 25.24 0 3t.52 33. ·733.57 I 41.6i 
Nov. lO-n-12............l I.S0 5.50 2.11 3.83 2.50 .22 .22 .. 22 0 .83 .22 4.28 4. 9 

~Q\". 15-t6.................... ~_~_. 1.2\ 19.50 11.90 W••S 10••4 1.24 4.SS 3.97 0 i.60 .58 30.08 30. 9 
NO\·. Ii-IS............... L.OS 40.83 34.(>3 39.54 36.4S 34.07 34.72 35.2R 1.39 31.S7 18.52 54.72 53. 3 
Nov. 29-30••.••••••••" • 1.13 2.04 1.15 2.30 1.24 0 0 0 0 0 0 4.60 4. :7 
Dec. 22 ·25- 26 ... H " .. _ ... ___ 2.62 111.37 10.60 16••0 '; ~ 75 14.16 10.95 17 .94 0 20.08 14.01 27.18 27. 5 .... 

Z1[14'1 
Feb.5·G ••• c. __ ......___•• 10.19 3.74 10.09 7.76 12.il 10.56 .37 3.74 JI.S7 13.64 11. 6 ;311.68 I"eb. 8·9••••.• c........... 9.Sa ' .iO 10.00 2.S2 11.41 1~.9G 7.32 0 ,.57 IS.45 17.04 18. 

}'£b.16-1................. .90 1.11. 7~22 I.S9 10.6. .5.67 5.33 0 .44 4.11 .4.44 3. ~
':~ll 6.44lMar. 11................_. 21.06 14.85 23.03 18.33 19.39 21.06 21.67 2.27 11.67 20.76 21.52 20. 5
.06 c SMar.12................. .43 36.9S I 26.05 3!l.74 29 ..77 2!Li7 i 31.40 31.63 1.63 21.16 45.SI 45.58 42. 6 

Mar. 29..... c.........._.! .S4 22.26 J5.60 22.9S 16.00 10.il I 17.02 19.20 0 11.31 19.88 17.3S 4 ~
17. 

1.62 28.27 3S.15 29.57 27.22 31.79 37.22 .43 23.77 41.23 40.12 4L 79
1r.~: ~S~:~::::::::::::::::t 1.69 3~:~~ I .53 .. 77 1.12 .65 I .f15 .n5 .S9 .65 .65 .65 65 o 

,.. 
Apr. 30 ........~ ...-- ••••1 .52 8.SS 1.92 13.27 12.12 6.92 14.04 16.02 1.35 7.60 5.58 8.46 Ii 2 Z 

UloMa)' 8·9........._...... 1.14 7.46 1.05 .1.00 3.~6 'I 9S I 6.40 5.1S 0 .Ut 13.Oi 1t.5S 12. 9 
Mar Ii-IS•••••••••.••••• 1.40 37.71 12.93 21.36 21.31; 19.93 21.36 I 1S.29 1.86 tl.iO 13.93 Ii .43 16. 6 .... 
Muy 26-27-28.._......... 1.33 18.S7 15.11 26.S4 25.56 62 18.42 .53 H.SO IS.SO Li.52 17. 2 Z 

111. 1 19.17 1June 15................. _ 2.00 31.05 20.30 26.35 27.05 27.75 lr..15 14.10 1.45 21. J O 41.50 35.20 37. o r-;j 
Ju"e 28,29, 3ll. July 1-2.__ !i 5.38 26.15 24.18 25.07 27.55 22.~1 13.5l 13.59 3.22 20.~O 45.48 42.16 47. ·5 ~ 
July 13................. __ 1.57 10.64 4.78 7.58 10.06 ]'S5 .25 .70 1.15 11.59 34.27 30.76 29. ,8 o 
Aug. 27-28 ............... 3.SI 37,45 29.74 31.3n aO.50 Ii.OO 7.93 ".41 .76 35.91 54.28 47cM 50. 03 reAug. 28_ ......._••_•.••_. .70 48.43 40.57 40.43 40.29 2iL71 10.00 9.00 LSi, 41.57 64.14 7],00 70. 7 

Sept 21-22-23............ 3.22 21.5& IO.Oti 13.91 12.39 .56 .6S .6S c50 26.i4 5 39.66 42. 3 o 
Oct. 28 ....._...."'___ '" • 26 10.;7 3.01 • 2.G9 (} 0 0 0 28.46 12.69 15c I) 

Oct. 31........._...... , .. 4.54 39.67 37.IS 34.67 33.19 29.45 2Q ..50 21>.92 32 43.19 4&.521.1 1 54.ao SOc 9 Q 

Z 

'.00 1
2.13 

ig:~~ ! 20.1-l 19.30 IS.9i 24.37 26.34 31.27 .J9 31.83 37.56 39.01 43. 3 o
NO\•• 9.10....·-..••••.. ··1No,·, 22-23-24-25_~_____ ..... 24.37 20.64 22.01 ~25 1 e.97 36,47\ H 3S 50. 7 Z 

.40 0 0 0 2.. 75 3.75 2.75 0 1.75 4.50 5c50 5. o 
6.07 41.76 20.02 25.95 • 

Dec.6-i.. • ..• __ ~ ..••.. ···1 8 
Dec 11-12 ..._._...._•••• .90 14.22 6.22 S.44 7.33 14.6i 15.1t 16.33 0 10.22 25.44 22.33 22. 3 
nee. 15..._.............. 1.25 15.76 I 7 • .12 6.40 1i.36 lS.24 .32 I 8.56 45.2S I 40.56 52. o t<19.36 1 

o 
Dec. 25-26-27 ..__...._••• 2.64 13.rS 17.88 I 8.98 10.0S ~~=l~ I 19.36 18.83 .US I 4.73\ 28.&0 28.45 36. 3 

1 c I I j
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~TABLE 32.-An1!ual rainfall, runoff, soil losses, and yields from control plots, 1931-40 

(Ki"iu fine sandy loam, 8.75 percent slope) 

Surface runoff 

>:lPlot No. and year Raiufall Soil loss per acre Crop ani! treatment Yield per acre Joj

Percent of
Depth rainfall fa 

~ ,"'
'0filch .. Inch.. Pcrcrnt Ton, >
t"Plot 1:11931 ____________________ Continuous cotton ______________________ _ b:j36.10 4.36 12.08 10.00 650 lb. seed cotton 1932_____ • _____________ _ _____do ________________________________ _ q46.71 8.90 19.05 12.52 200 lb. seed cotton _____do..________________________• _____ _1933___________________ _ t"44.29 7.73 17.45 16.93 640 lb. seed cotton 1934.___________________ _____do________________________________ _ t"35.18 6.10 17.34 12.46 300 lb. seed cotton 

~1935______________ ____ _ Joj 

1936 1________ ._. _______ _ __ • __do _________________________ • _______ 
Continuous cotton, fcrtilized _____ • ________48.48 10.40 21.45 25.95 400 lb. secd cotton 
1937__• _____ . _____ . _____ 34.li 7.20 21.07 33.84 _____ do________________________________ _ 220 lb. seed cotton ~ 

1938____________________ _____ do_________________________________ 
3S.52 5.85 15.19 5.55 440 lb. seed cotton Z 

1939____________________ _____do_________________________________ CO
32.43 7.54 23.25 9.59 460 lb. seed cotton 

37.14 6.57 17.69 8.94 480 lb. seed cotton .....1940___________________ _ _____do ________________ • _______________ _
53.62 10.69 19.94 0.19 640 lb. seed cotton ~O>Total.___________ •___ _ 406.64 75.34 --~-'"'--'" - ....... -- ...._--- 144.97 4,430 lb. seed cotton 
Average._ • _______ • ____ 40.66 -7.53 18.52 14.50 443 lb. seed cotton ~ 

Plot 2:' !1l193L___________________ Continuous cotton _______________ •______ _36.10 <.90 13.57 22.02 425 lb. seed cotton 

1933___________________ _ _____do ________________________________ _ 

1932 ________, __________ _ _____do__________ • ___ • ____ • ____________ _

46.n 10.20 21.84 44.60 200 lb. seed cotton 1::1 
t344,29 8.76 19.78 41.48 375 lb. seed cotton 1934 ____________.-______ _____do________________________________ _ "d35,18 6.42 18.25 35.83 200 It.. seed cotton 1935_________ •__________ Continuous cotton, fcrtilized _____________ _ ~ 

1936 2________________ 
48.48 10.52 21.70 56.65 _____do________________________________ _ 430 lb. seed cotton 
34.li 6.77 19.82 61.50 300 lb. sced cotton 1937____________________ _____ do___________________________ • __ • __ o 


1938 ___________________ _ _____do__________ • _____________________ _ 
38.52 5.80 15.06 6.84 395 lb. seed cotton b;j 

1939___________________ _ _____do ________________________________ _ 
32.43 6.55 20.20 32.17 405 lb. seed cotton 

1940____________________ 37.14 4.85 13.06 11.69 _____do__________ • _____________________ _ 463 lb. seed cotton Q

> 

53.62 10.40 19.40 19.17 625 lb. seed cott{ln Total_____________..__ 

406.64 i5.1i ---------_ .._-- - ....... _- 331.95 3,818 lb. seed cotton ::l
Average____ ._._______ _ 40.66 7.52 --- - ....- ... ----------_ .. 33.20 381 lb. seed cotton g
Plot 3:'1931.___________________ Continuous cotton. _____________________ _ >:l30.]0 4.78 13.24 17.34 465 lb. seed .cotton 

1933____________________ 40.71 11.72 25.09 17.i4 _____do ________________________________ _ 220 lb. seed cotton ,~ 
1932_________________• __ _____do________________________________ _ q 

\:;l44.29 8.91 20.12 22.66 510 lb. seed cotton 1934. _________________ _ _____do ____________________..__________ _ t3 

1935___________,._______ 
 35.1S 6.24 17.74 18.56 240 lb. seed cotton 

Continuous cotton, fertilized l. ___________ _48.48 11.64 24.01 35.91 420 lb. seed cotton 

1937__________c ________ ,- _____do________________________________ _ 

1936 ___________________ _ _____do.______________________________

34.17 •. 7.92 23.18 55.49 370 lb. seed cotton 

1935___________________ _ _____do ________________________________ _ 
38.52 6.28 16.30 6.26 390 lb. seed cott{ln 

1939____________________ _____do_________________________________ 
32.43 7.37 22.73 23.08 440 lb. seed cotton 

'. 

37.14 6.39 17.21 24.10 480 lb. seed cotton 
 , 




• 

19~iiJ:::==:::::::::::: 

Average••••_ ••••••__• 

Plot 4:' 
1931.___•••__._•• __••_._ 
1932__••_••_••.__• ___••_ 
]9311._•._•••_._•••__••_. 
1934••__•••__._•••••_._. 
1935....._. __._......... 
1936••.••_..._.._._._. __ 
1937_ •.__ ._•••_•••_...._ 
1938._•••___••_____ ••• __ 
1939._. __••••••••.•••••_ 
1940....._. _•••__ ._•• __• 

Total•••_._.......__ ., 
Average._. ____ ••• '"'' 

Plot 5:' 
1931..........._._••_... 
1932•.•__ •• _"""""_' 
1933........_••••_....._ 

1934.•••_••_._ ••_••___ ._ 
1935_•••__••••___•••_. __ 
1936•••___._ •••_•••••••• 
193;••••__ •.••••••"_•••_ 
1938•• ____••_.•••••••••• 
1939..............._. ~._ 
1940._•••••••__"'" _.,.

Total. __••••.•_•••••__ 

A "erage .... __••••••••• 


Plot 6:' 
1931.... _• ___._._••••••• 
1932._••••_,._ ._••_•• _•• 

1933._......___._._..... 
1934____.............._. 
1935•••__••••• _••_•••_•• 
1936•••______• ___• __•._. 
193;.........._••__•.•.• 
1938._.........._•••__•• 
1939••_.__._•••• _••••••_ 
1940._........._••_••___ 

Total••••••_••_•••___ • 
A,·crage•••••_••••_•••, 

53.62 
406.64 

40.66 

36.10 
46.71 
44.29 
35.18 
48.48 
34.1i 
38.52 
32.43 
37.14 
53.62 

406.64 
40.66 

36.10 
46.71 
44.29 

35,18 
48.48 
34.17 
38.52 
32.43 
37.14 
53.62 

406.64 
40.66 

36.10 
46.71 

44.29 
35.18 
48.48 
34.1; 
38.52 
32.43 
37.14 
53.62 

406.64 
40,66 

9.70 
80.95 
8.10 

4.90 
11.86 
7.27 
5.86 
7.45 
7.52 
5.49 
6.84 
5.53 
9.59 

72.31 
7.23 

4.115 
11.14 
6.89 

5.18 
12.21 
5.85 
4.82 
4.90 
4.55 
8.G1 

68.50 
6.85 

6.00 
12.40 

7.59 
5.S0 

12.11 
7.33 
·1.97 
4.99 
4.61 
7.72 

73.52 
i.35 

18.09 
-..- --------_.. _-----­

19.92 

13.57 
25.39 
16,41 
16.66 
15.37 
22.01 
14.25 
21.09 
14.89 
Ii.S9 

-_ .. ,..---- ..... _- ................ 

........ ----- .. -_ ...... -_ ....... 


12.05 
23.85 
15.56 

14.72 
25.19 
17.12 
12.51 
15.11 
12.25 
16.06 

___ "' ............. w _______ .... 


16.85 

16.62 
26.55 

17.14 
16.49 
24.9S 
21.45 
12.90 
15.39 
12.41 
14.40 

----------- ..... _-- .. _"'. 
...... _-------,.,_....----­

~ '., 

._•••do••••_.__._••___• ___ ._•••••__•••••19.55 	 670 lb. seed cotton 
240.69 -----_ .._..... ---------- ..-....------ ..... -------- 4,205 lb. seed cotton 
24.07 - ... -------_... -- ... ----------------...._-_.. - ... -- 420 lb. seed cotton 

14.57 Continuous cotton, fertilized ••••••••••••.• 715 lb. seed cotton 
19.46 •••_.do•••••.••••••••••..__" •••••_••••• 400 lb. seed rottoL 
16.54 •••••do._._•.._••_••__ ••._••__••••_••_•• 800 lb. seed cotton 
21.21 ._•••do_••, •••••__•.""'_'__" ••_•••••• 370 lb. seed cotton 
28.19 Continuous cotton, fertilized, field culture •• 440 lb. seed cotton 
50.45 Continuous cotton. fortilized. smooth culture 280 lb. seed cotton 
7.33 ___••do••••_............................ 420 lb. seed cottOll 


28.59 •..••do................................. 4 I 0 lb. seed cotton 

13,10 •.•.•do.......",.",.,." .•_........... 470 lb. seed cotton 

24.48 •..._do.._........._.._____........___•• 610 lb. seed cotton 


223.92 ---- ----"'------- .. --- ---_ .............-.. --_ ... _--- 4,915 lb. seed cotton 

22.39 -------------_ ...... - ... ------- .. "" --..... ~ ..... -_... -- 491 lb. seed cotton 

16.70 CoUon; winter cover, oats ________________ 520 lb. seed COttOIl 
18.11 Corn; winter cover, oats and vetch _____ .. __ 12.2 bu. corn 
16.01 AUIluallespcdeza; winter cover. ryr, harley f 1.2 tons hay 

and oats 

9.. 20 CottOJl; winter cover, rye, barley. amI oats ... 150 lb. seed cattail 


39.05 Corn; winter cover, oats............. ~ ...__ ...... _.. __ 21.11 bushels corn 

25.94. 	 Cowpeas; winter cover, "etch 3_ .. __ .... __ .. ___ 4.10 toIlS (disked down) 

7.. 8i Cotton; winter covcr, '·etch.. _____ .. _...... __ .. _ 465 lb. seed cotton 


IO.SO ISorghum; wjnter cowr, yetch._........... 1.85 toIlS air dried 

9.44 Cowpens; wm!er CO,'or, veteh •._........._ 330 lb. peas ill hull 


IS.7S Cattani wiuter cover, wteh.........._.••• 740 lb. seed cotton' 

171.90 Tota for cotton only .••••__ •••••••.•.•• 1,875.0 lb. seed cotton 
17.19 	 Average, 4 years ............... __••_••• 468.8 lb. seed cotton 


20.88 C.orn; winter cover. oats__..________ .... _____ , 20 bu. COrn 
11.86 	 Annual lespcdeza; winter cover, oats,and 1.1 ton hay 


vetch. 

13.91 Cotton; winter cover, rye, barley, and oats_ 7S0 lb. seed cottOIl 
13.37 Corn; winter co\"cr. rye, barley, and oats.. __ S bu.. com 
24.05 Annuallespcdeza; winter cover, yetch•••_••••••••••••• __••_........_•••_. 

41. 74 Cotton; willtereover, vetch.'__••••.••.•••• 150.0 lb. seed cotton 
9.41 Sorghum; winter cover, vetch••••••••••••_ 1.95 tOilS air-dried 

12.16 Cowpens; willter cover, vetch............. 400.0 lb. peas in hull 

9.49 Cotton; willter cover, vctch. __._•••_••__.• 430.0 lb. seed cotton 
7.59 Sorghum; willter cover, vetch ......._••_.. 1.4 tOllS air-dried, feed bundle 


164.46 Total for cotton ouly ___ ••.••_•••___•••_ 1,360 lb. seed cotton 
16.45 	 Average,3 years_ •••_. __ .........._•.• 453.3 lb. seed cotton 


• ">'.-,,!'.~ c" 
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TABLE 32.-AnnualrainfaU, runoff, soa losses, and yields front control plots, 1981-40-Continued -..:J 
[Kirvin fine sandy loam. 8.75 percent slope] 0 

Surface runoff 

Plot No. and year Rainfall 
Dcpth Perccnt of 

rainfall 

Soil loss pcr aero Crop and treatment Yield per acre 
t;1 
0 

Pial193L7: • _____ "' ____________ • 
1932_____~_._____• _•. __ 
1933_________ •_____ •__ ._ 
1934______ •_____________ 

1935._.______________ •__
1936___________________• 
1937____________________ 
.1938________ •__________ _ 
1939___________________ _
1940___________________ _ 

Total _______________ __ 
A ycrage. _____________ • 

Plot1931s: ___________________ 3 _ 
1932___________________ _ 
1933_________________ •__ 
1934__ •________________ _ 
1935____..______________ 
1936___________________ _ 
193'­__________________ _ 
1938____________________ 
1939._________________ __ 
1940____________________

Total ________________ _ 
Average___ .. ________._ 

Plot9:'1931 ____________________ 
1932___________________ _ 
1933___________________ _ 
1931._________________ __ 
1935___________________ _ 
1936___________________ 
1937___________________ • 
1938____________________ 
1939____________________ 
1940__________________ -. 

Total_________________ 
Average_______________ 

IncJae~ 
~1.10 
46.71 
44.29 
35.18 

48.48 
34.17 
38.52 
32.43 
37.14 
53.62 

406.64 
40.66 

36.10 
46.71 
44.29 
35.1S 
48.48 
aU7 
38.52 
32.43 
37.14 
53.62 

406.64 
40.66 

30.10 
46.71 
44.29 
35:J8 
48.48 
34.17 
38.52 
32.43 
37.14 
53.62 

406.64 
40.66 

lrlt:R" 
3.41 
8.75 
8.31 
5.98 

10.93 
7.38 
5.04 
6.54 
5.10 
7.43 

63.87 
6.89 

0.91 
.87 
.15 
.25 
.23 
.41 
.29 
.39 
.15 
.43 

4.08 
Al 

(.99 
to.86 
7.30 
4.i4 

10.71 
7.6S 
6.57 
6.89 
5.11 
8.76 

73.61 
7.36 

Per«1.t 
9.45 

18.73 
IS.76 
17.00 

22.55 
21.60 
13.0S 
20.17 
13.73 
13.85 

-.-- -_ ... --------_ .. --­
16.95 

2.52 
l.86 
.34 
.71 
.47 

1.20 
.75 

1.20 
.40 
.80 

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

13.82 
23.25 
16.48 
13.47 
22.09 
22.48 
17.06 
21.25 
13.76 
16.34 

-----_... --------- ... --­
18.10 

Ton~ 
3.53 

18.26 
21.1i4 
9.26 

33.77 
393t 
8.~ • 

23.li 
13.10 
5.73 

176.15 
17.62 

Annuallc5pcdeza; winter co,~cr, oats______ _ 
Cotton: winter cover, oats, aud ,etch______ 
Corn; winter CDV(!r, rye, barley, oats_____ _ 
Annuu.llcspcdeza; winter eo\"crJ rye, barley,oats_________ .. ____ .. _.. __ .. _.. __________ _ 
Cotton; winter cover, vetch _______________ 
Sorghum; winter cover, vetch 5__________ _ 
Cowpens; wintcr cover, vetch _____________ 
Cotton; winter cover,. vetch________ ..... ____ _ 
Sorghum; winter cover, vetch ____________ _ 
Cowpens; winter cover, vetch _____________

Total for cotton only________________ ._ 
Average, 3 years ___ ..... ________ .. _________ 

0.50 Continuous Bermuda grass. clipped______ __.10 _____do____ • ____________________________ 
.03 __ •__ do________________________________ _ 
.05 _____ do________________________________ _ 
.03 _____ do________________________________ _ 
.032 _____do___ •_________ •___________________ 
.02 _____do________________ •_______________ _ 
.02 _____co_________ ._______________________ 

o _____do_________ •___________________ •__ _ 
.002 _____do________________ •_______________ _ 
.784 ________________________________________ 
.07S ______ •_________••______________________ 

15.00 
13.32 
8.66 
4.10 

40.n 
54.84 
9.0~ 

36.13 
14.19 
23.88 

219.95 
22.00 

lIard. bare fallow_______________________ _ 
_____ do_________ •______________________ _ 
_____ do.________________________________ 
_____do__________c _____________________ _ 

:loft. bare fallow________________________ _ 
_____do.____ •__________________________ _ 
_____do________________________________ _ 
_____do_. ___ •______.. __________________ _ 
_____do.___•________________________..__ 
____ .do________________________________ 

1.2 tons hay 
400 lb. seed cotton 
9.7 bu. corn 

.7 tall hay 
460 lb. seed cotton 
1.83 tons sorghum 
133 lb. peas in hull 
350 lb. seed cotton 
1 .43 tons har 
640 lb. peas In hull 
1 .2 JO. 0 lb. seed cotton 
403.3 lb. seed cotton 

No yield taken 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 

No crop
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
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•Plot 10: 31931_______________• ___ _ 
H~ 6.35 17.59 47.25 Dcsurfaecd, e cotton fc,tilized; oat eo,'cr 182 lb. seed cotton 


1932___________• ________ 
 crop. 
.~ 15.0S 33.57 57.6S Dcsurfnced, cotton fertilized; oat and liO lb. sced cotton 

o vetch crop. " 

1933_••____ ........__ ••. ~~ 9,25 20_80 63.15 Desurfnced, cotton fertilized; o.t, rye, 440 Iii. seed cotton 


barley. 

1934.........._......._. 35.~ 9.63 27.37 27.69 Dcsurfarcd. cotton fertilized; o.t, rye, 90 lb. seed cotton 


barlc,'_

1935. ___ ••••••.•__ •.___ _ q~ 10.t9 33.21 59.88 Desurf.ieed, cotton fertilized; vetch ~ eo,'er 220 lb. seed cotton 

crop.

1936_•••_. __ • __ ••••••••• 34.li 7.49 21.92 71.77 Desurfneed, cotton fertilized; vetch cover 120 lb. sec.! cotton 


crOll·

1937__ ••••_•••••••• _._._ ~U 7.i5 20.12 41.94 Desurfnced, cotton fertiliZl'<l; velch cover 140 lb. seed cotton 

Hcrop_ Z1935•.•__ ••••••••-.--•• -t a~ 8.53 20.30 59.42 Desurfaccu, cotton fertilized; vetch covcr 140 lb. seed cotton <: 
crOJl~ t.:J1939__ ••._•• _. "_""'" 37.14 5.04 15.19 3S.80 De-surfuccd, cotton fertilized; ,·etch coyer 05 Ih. seCtI rattail w 
crop.

1940.__ •••••_...... _•••• 53.a 15.36 28.64 S7.77 Dcsurfaced, cotton fertilized; vetch eo,'cr 20 Ih. swi cottOIl ~ 
G)

crop.

Tot.l•••_••••••• _••••• " 406.04 555.35 ....- ............ ---_ .. -- .................. _--- ..............- ... -_ ....... l,GI7.0 Ih. swl rattan 
 ~ 

H.-\VC""&O_._ ••••••••••• -1 40.66 J?U~ I:::::::::::::::::::: 55.54 .. .. --_ .. _.... --_ ......------------ ----_ ........... _.... 101.7 lb. seed COttOIl 
 o ----~-- Z
Plot 11:' ,----	 Ul1931 •••••••_•••••.••.•• _ 30.10 6.08 16.84 58.72 Dcsurfaccil, 6 cotton fertilized ••__ ••••••••• 167 lb. seed cottOIL 

1932••••••_._._. __. __ ._. 40.71 '" ..do __ ,_••._. __._._•.._. ___ •••.••• __ _ H 

1933_.__ ••.•_.•••••__ .__ 44.29 U.31 21.02 75.67 .••.•do._•.•_•__ ••• _••__ • __ ' __ ""'" _•• 400 lb. seed colton Z12.71 27.21 08.nO 	 200 lb. seed COttOIl 

1934 ••••••__ ••.__ •• _•• _., 35.IS 27.46 46.79 ••••.do_. _., _. _ .• , __ •_.•._•• _. __ •___ •__ • 50 lb. sccd cotton

1935_._.__ ._. ___ • ___ • __ • 48.48 _•• __ do. ___ .•_._ •.._. _____ ._.•.•__ ••••••


0.00 	 t.:J 
13.81 28.49 76.39 	 150 lb. seed rottoll 

1936••_•••_•.•••_....... 34.17 8.5S 25.11 74.48 •••••do••••• __ ••_••••.•• __ •••• _•• _•••__ • SO lb. seed COttOIl 5 
1937.••••••••••._.•••_.. 38.52 8.65 22.46 39.0S SO lb. seed cotton H 

.•_. _do••• ______ •• __ • ____ ••••••••_•••• _. Ul 
1935_••_••• _._._......._ 32.43 8.78 27.07 65.04 _.•••do.•••• ,_,_ •• _._•. _•.••••••,_. __ •._ 260 lb. seed COttOIl o1939.______ •••• _••• _••• _ 37.14 	 ._._.do•••••_••••_••••_••• _.•____ . _. ___ •7.57 20.38 42.77 	 110 lb. seed COttOIl Z•____do•••••. __ •____ •_.,. __ •• , _ •••••__ ••1940•••_•••_._.......... 53.62 16.45 30.08 50.75 	 SO Ib'. seed eottoll
Tot.L••_. __ ._________ 406.64 	 o101.60 028.38 	 1,577 lb. seed COttOIl.... --. '··"·-2.j~ii!i' 	 o 

Z
Aver.ge..••__ ._._..... 40.00 10.16 62.84 	 157 lb. seL'<I cOttOIl 

.,:;
Plot 12: 3 

193 L_ •••.•___ ••• _._. __ _ 	 ::5
36.10 6.04 15.39 61.11 Dcsurfaeed, 6 cotton fertilized ' •..• _••• __ .. 19 lh. seed cotton1932.___ .•__________ •• __ 	 o 
46.71 12.92 27.06 74.80 .••••do••• _••.•_. ____.•_. _.•_. _.' _., ___ _ 50 It.. serll cottOIl t"'1933____ ..•__ • _____ • __ ._ 44.29 10.23 23.10 81.0S __ • ~ ",do. ____ ...._____ ..... _... _.. ____ .. _.. __ .. _........ 90 lb. sced cOttOIl


1934 _••• ______ •• _••••_. -:1 •••_ .do ___ ._._. __ ••••••__ ..._._.__ •___ ._
35.IS 9.89 28.11 4U8 	 40 Ih. seed cotton1935__ • __ •••._____ •••, __ 48.48 12.57 25.93 55.88 Desurfaeed, eottoll fertilized, ridge cnlture •• !GO lb. ~"ed COttOIl
1936_ ••__ ._. __ ••___ ..._. 34.17 8.59 25.14 70.59 Desurfaced, cotton fertilized. smooth cultllre 100 lb. seed cotton1937___• __ •_____ • ____ ._. 3S.52 7.35 19.0S 24.51 ...._do••_••••••_,,_.,•• __ ••.•••._•••_•• lIS lb. seed cotton
1935••_. _____ ••• __ •• •_._ 32.43 9.14 28.15 59.31 ••. __ do_. __ •• __ ••____ •••••••••••••••_••_ 130 Ih. seed cotton1939••_._____ ••___ • __ ••_ 37.14 S.07 2t.7:l 42.77 ._._.do••• _. __ ._ ._._•••__ ••••••••••••• _. 135 Ih. sl-cd cotton1940.___ • _. ___ ••._••_. __ 	 __ • _.do ___ •__ ••• ___ •••_. _.' _.•._._••••••53.62 18.28 34.09 70.65 	 130 lb. seed cottOIlTotal.••_____ . __ .••••• 406.64 103.6S 584.88 	 969.0 lb. seed cottOIlA,-eragc______________ .. 40.00 10.37 5S.41l 	 96.9 lh. sced cotton 

I Short plot 36.3 x 0 feet, 1/200 acre. , A uniform fertilizer treatment of 400 lb. pcr acre of 4·8-1 at time of plallting. 

, Long plot 145.2 x 0 feet, 1/50 acre. ~ SupcrphOSllhate 100 Ih. pcr acre applied at time of seedillg vcteh coyer crop. 

3 St.ndad ;""gth plot including plots. 6, 7, S, 9, 10. 11, and 12 which arc 72.6 x • Topsoil removcd to subsoil on nil dcsurfaced plots. -J 


feet, 1/100 acre. 	 I-' 



72 'l'ECH~lCAr, BULI,l~'l'IN 010, U. S. DKl"l'. Ol~ AGIUCUL'l'URE 

" 
TAIlI,E 33.-A IllLu(ll rail/jail, sllIjllCC I'wlOjf,soilioss, and yields f1'om cOlltrol piots,lD33-40 

____________.:.[:..K'~tr:..v;.,.ill fille ~a~l~!~~.~I.I:.~~I~~_N_'L_Sl_()~__________---

SlIrfne" rUllolf 

I'lot No. Roillu.s Yield of 

1Llld year nuillfall III~r I1crc ('rOil lin" Ir('lllment seed cotton 


Deplh PI'rel'lIlof per ncrc 
rlliJlfllll 

Totls Pound, 
Plot I: I 

1933•••••••••• 48,1)1 3.S7 7.01 211.04 ('onlinUOIIS coUon................... 1,400 
1034.. ••••.••• 37.22 3.03 S.14 21.82 140....."0............................. 

1035......... . 40.511 7.511 15.37 71.25 Continuous colton, fl'rtili1.ed 3~___ ~ ...... .. 340 

103(\......... . 30.20 4.52 12.411 59.05 • ... do ............................ . or>o 

1037•••••••••• :18.42 3.07 7.90 0.00 .....do............................ . 300 

1935.......... a2.07 4.i5 14.81 38.10 .....do............................. 540 

1930.......... all.on 4.38 11.84 3a.51i .....dll........................... .. 440 

1940........'•• 52.42 7.7ti 14.S0 iill.lO .....do ............................. 720 


Totnl...... . a:1I.85 38.07 3111.42 4.600 

.A\'cragc....... J ,11.48 4.87 ····ii:74' :19.55 575 


...---...~--~' 
Plot 2: 2 I 

1033.-........ 4R.Ol 1i.13 12.53 41.52 Conlilluous eoltoll ................... 920 

19340......... 37.22 :1.00 10.72 :12.05 .....do............................. 120 

1935......... . 4\1 •.1G 9.00 IS.34 127.00 ('001illuOU6 COUOII, ferlilized , ......... 370 

1930........ .. :U;.20 5.0a 10.33 , SO.UO .....do............................. 450 

IDaL......... 38.42 4.0., 10..54 ' 20.11 .....do............................ . 430 

1938.......... j 32.07 5.31 300
1 
waIL........ ) 30.9U 4,74 lU~! ~U~ I::::~~:::: ::::::::::::::::::::::::: 300 

1940.......... , 52.-12 S.52 16.21i i 580 


'1'olul.···· .. i 331.H5 47.m 3,620 

.(\y('r:tg('...... _~.f 41.48 .1.!li 4524~H~ !: ~:::~~:::::::::::::::::::::::::::::. ·__··i__•.___•._ .•._ •._____1 

PI;-30~·-~j .... 
! .

1033.......... , 48.91 O.IS 0.01 I Bortnudll grass••IIPIll'''' ...................... 

10:14.......... ) 37.22 .07 01 

1935.......... : 40.56 .00 0. I::: j~::::::::::::::::::::::::::::: :::::::::: 


aO.29l~~t::::::~:! a8.42 :g~ i :~ll: ::J~::::::: :::::::::::::::::::::: :::::::::: 
1038.......... ' 32.07 •04 i () L. ...do....................................... , ..

1930.......... . 1 36.96 .05 () ;••••. do....................................... 

1940.......... 1 52~42 .aa .0041. ....<10....................................... 


'1'olnl· ...... 1 331.~5 .·~5 .044 L ............................................. 

Average...... "' .. t 41.4S . Il ,.... .000 ................................ 


I Shorl ]llol. 30.3 x 0 reel. 1;200 arre. 

I Bland.rd length plot, 72.6 x 0 (('('1,.1/100 arrl'. 

, A uniform trealment of 400 Ibs. ]ler aCr' of 4·8-4 (ertilizer at lillie of "lImliog; 

j No yield laken. 


• 

• 


http:Bland.rd
http:fl'rtili1.ed
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TABLE 34.-Anmwl min/all, sur/nce 1'lUlOff, soil loss, oml yields from control 1)/018, 
1982-40 

IN'acogdoclws fine SllOdy loam, IO'IICrcrnt slop<'l 

plot No. 
and year 

Plot 2:' 
1032•••••••••• 
1033••._•••••_ 
lOa••••••••••• 
1935.......... 
1936••_•••___ • 
1037.......... 
1038•••••••••• 
1930-.......-.]
1940•••••••••• 

TotaL •••••• 
Averagc .. _....... 

Plot 3: ' 
1932.......... 

• 1033•••••••••• 
1934.••••••••• 
1935.......... 

40.64 
45.86 
35.31 
49.47 

1~;2 r 

..~~ I 
:iiJ : 

Bt'rmutlagras..'ittliIlIWt!I, --"~~~"" --, 
. do.,. . 

(I.OID , 

o 
o 

.... do ..... . 
do .. . ··.::':::::r:::::::: 

1936......... . 
193i•••••••••• 
1938•••••••••• 
1039 •••••••••• 

34.42 
:10.43 
32.6S 
:1!i.U4 

• lIi; 
.Ill ; 
.()!I! 
.04 

.012 : 
(} . 
o 
o 

llel. .•.•. 
do •. 
do 
do 

1040.......... 
TotaL •••••. 
Average ~_ .... 

54.41
:li5. Jr. 

41.ljS 

.OS: 

.34 

.00:1

.n:!.) 

.0114 

.. do 

Plot 4:' 
1032.......... 
1033.......... 
1034.......... 
1935.......... 

1036._........ 
1037.......... 
1938.......... 
1U3U .......... 
1040••.••••••• 

TotaL •••••• 
Avcrag(!:....... _ 

46.04 
45.SI1 
35.:11 
49.47 

:14.42 I 
30.4:1 , 
32.68 \':J1i.!l4 
54.41 

375.111 I
41.68 

0.R7 
X.liOn.o.; .
l:l.I°I 
5.(iS i 
5.31 • 
7.IS . 
4.09 

14.74 
~i7 .. 71 

R.fl3 

21.l!i 
IS.1I5 ' 
25.1i3 . 
21l.4S ! 

2U.SO t I)' ttlrrn(,(ld, ~ ('olitintJotUi ('OUOIi 
41.2tj L do. ~_ 0_"_"__ ._~ 
24.10 ' ..... do ..................... . 
:14.70 t l)e:mrra(,{·t!. {'olltilllWIIS l'Ott01l 1i lil(·d.' 

ru~ :::::.:l~:::::': .. :.:::::.... 
17.111 i .•.. do....... . 
i.O:! : ..... dn .... .. 

2[;'13 do . . 
220.06 

24.4'; 

20 
to 

Trlll.'t' 
120 

130 
iO 

120 
ISO 
4:10 

I,OSO 
120 

I Short plot, 36.3 x" feet. 1/200 Ilrrr. 

, A uniform fertili, treatment of 400 Ii... p~r litre of 4 R4 f('rliJiler lI(lplied at time of "llIlIting. 

3 Stalldard leng'h plot. 72.0 x Ii fr,·t, ilion 11m'. 

, No yield tnken. 

• Desurface<l to subsoil. 
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TABLE 35.-Anmtal rainfall, surface runoff, soil loss from 1/1OO-acre wooded control 

plots, 1932-40 


[Kin'in fine sandy loam, 12.s.percenL .Iope] 
-----------,~------

Surface runoff 
Plot, No., eO\'er, and year Rainfall Soil loss per ~ere 

___~ ='_~;ePth - _Iperee_n_t_o_fr_a_i;:_fa_II_I ______ 

IncAe" 'nchell I Percent Pound.
Plot 1: Nath'e hard. I 


wood, area burneu I 

annuallyin ~Inrch: 


1932••_.............. 45.62 1.50 3.29 140 

1933................. 40.15 1.16 I 2.51 820 

1034._............... 34.81 .76 2.18 150 

1935................. 48.88 1.43 2.93 1,160 

1936................. 33.97 ,is 2.30 610 

1937................. 3S.75 .iO 1.81 360 

1938................. 32.15 1.05 3.27 1,560 

1939................. 30.0S .05 1.80 430 

1940................. 52.15 1.57 3.01 1,200 


Total. .....,- ...... 368.50 0.60 I.................... 6,.30 

Average............ _____.!.~1__._____1_.02'.. ____~ __•_____71_4 

Plot2: Area not bnrued: I 

1032................. 45.62 .72 1.58 60 

1933................. 46.15 .09 .20 20 

1934................. 1 34.SI I .08 I .23 400 

1035................. j' 48.SB I' .151' .31 140 

1936................. 33.07 .10 .28 160 

1037................. 1 3S.75 I .03 .OS 20 

1935................. ! 32.15 .03 .00 10 

1039................. j 36.08 0 0 0 

1940········· .... ·• .. 1 52.15 .02 .04 10 


Total. ..... .... '''! :16S.56 1 I.22 I.................... ~20 

Avernge............ 40.95 [ .14 ..................... 91 


----~,~"~.............,--~-,---.---,-.~...-...----*--~]---.~------..:....--~---
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TABLE 36.-Seasanal runoff and suil/osses from cunlrol plots 

(16.5-""r••nt slol1", Kirvin fine .,undy 100m! 
.."..-~~--;--~¥"-----------'--- .~--.,..-.--- "-,--_...---"-?-

Rainfall Plot 1 Plot 2 Plot 3 
Year and I1"riod produci~ -'"-'''~--- -""... -----,- .~.-----.--.--..---,0

--"--''''''-''''''~'-'~ ~ 

runoff, 
'SurCa.ce! Soil I""" Surface RodlO!lll Surra.e 50illO:;5 
runoff per acre runoff Pt"r acre runoff ., !~~~~~~-

IncM. Inch" PoutuU lnchtt Pound., IntA.. POut"t. 
1932; 

1st. quarter••• '" ••• 14,31 2.52 U.2iS' 2.70 U'l 0.15 0 
3d quarter.......... 5.SO ,12 .60 .IS IJdOS .02 0 
3d quart.r.......... 2.15 .05 0 ,21 5.610 01 0 
4th quarter......... lUI 2.32 15.240 3.1~ 32,610 4r.U 60 


'ro:al............ 33.1. 5.01 25.2i8 6.27 46.4911 
 4.•, 6Q 
1933: 

lst quarter......... 6.31 .84 5.304 
, 

1.2:1 13 ••0, .10 4 
2d quarter....... 863 1.01 38,,372 1.56 54.962 ! ,04 :1 
3d quarter'•• 

'.0 

lO.M 1.22 6.742 I. 79 12,71S .03 0 
0 •••• 0 •• 

4th quart.r......... 9.28 .S! I.S06 1,55 1.27l ,02 0 

TotaL ......... ". 35,07 ass 51.924 11.13 ,~2.65S , .19 6 


1934: 
lot quarter..... ~ ... rO.33 .39 332 .67 341 ,02 0 
3d quarter.~ ..... ,.•• '; ~·'ii 1.02 22.S';' t 1.45 30.17, .03 0 
3d quart~r.......... 143 ,15 1,442 ,24 4,U2, .00 0 
4th quart«......... •. 03 L49 3,53~ J.fj2 29,374 Ot 0 

Total............ 26.66 3.05 2S.190 i 39~ 1l4.519 .06 0 

1935: 


1st quarter ......... ;.45 9. 19,2S2 L34 40,392 ,OJ 0 

3d quarter .......... 13,S3 2,5 ~1.666 3.30 135.9SO .02 0 

3d quarter~ ......... 4.93 Al 9.1l'J2 59 2S,911 ,01 0 

4th quarter......... 13,65 3.311 32.154 3 ~., 1i.790 .05 0 


Total............ 39,.6 i.59 142,194 9.11 223,043 .09 0 

1936: 

1st quarter•••• ,. .... .ak .IS t.326 ' r; 5,"90 .02 0 
2d quarteL.... , ••• 1D.05 1.0S 105.762 2.36 143.516 .02 0 
3d quarter........... j' .02 4; 2,491) ,"j ,~.304 .02 U 
4th quarter.......... , 10.73 I SO hl.OSO 2.54 1').556 02 0 

Total.......... ' 28.4~ 4.52 12J~ .. tJ28 ,5.92 1.3.266 OS 0 
1931: 

1st quarter....... ~ , IL31 ,,3 2.146 1.11 2.\26 Ul 0 
3d quartef. ......... 326 ,46 5,502 ,0 1~.2~16 02 0 
3d quarter .......... 4,;"\ .35 1.97, r.4 5.0S7 00 0 
4th quarter ... ~. '~"', 1109 1042 9.41l4 15S 19,750 02 0 

TotaL ..... 25,3i' 306 19,090 4.05 39.959 05 0 
1935: 

1st quarter•• ' "il ~ 47 3.,3011 2.5i il4.';'1~ ,1).1 0 
3d quart~r........ iA2 100 IS.&46 llti 2i',490 ,01 0 
3d quarter........, . 2.23 ,49 .~,344 ,s 10.306 .00 0 

4th quarter ........ , : 6."j ;'10) 11~67tj 91 13.4H4 00 U 


Total......... 24,12 4,74 7';,072 5,32 115.~1~ ,04 0 

1939: 

1st (IUarter. . .. . 11.44 155 20.174 11)6 21.~4 .02 u 
3d quarter ....... un 74 13.11'> .~4 20,211 .02 0 
3d 'Iuarter........ 2,1l4 ,79 21.508 ,~!l 32.15'; 00 !l 
4th 'lu3ft'r, ... , ... 9.0. 1.30 12.142 1 3q IO.43S 01 0 

Total.......... 27,51 4.3, ' 66.942 4.74 90,63~ 05 0 

19W: 

lst quarter....... 4,6Q .~s 11,040 043 II, ,90 .03 0 
2d quarter....... 9.44 159 39,012 : .40 44.460 ,04 n 
3d qUarter ...... , l4.09 3.27 60.674 a,(f \9.111 .16 0 
4th quarter .... , 11.12 2,46 5,17u a.l0 ; .115 ,11 IJ 

ojTotal.... 45,25 7 SO 115.902 ".';n Ui2,47f1 .:14 
____., ..-...,-..~_"'_.~'T'''___ ~ 

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

http:SurCa.ce
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TABLE 31.-.'ieallo71al rU/wjJ and soil loslje.s from control plols by qltar/erly rai1l.~ 198£-

19J,O 

pO-percelli slol>e. Nacogdoches fine sandy loaml 

: HllillCall Plot I Plot:1 P.lot 3 1 Plot 4 
Yrat and. period : produfillg 

runoff 	 : !lurr.c" I ::ollloss ! !lUrr.«, ~oilloss ;iurracr: ·;~;I;:;'II;u;;.cc f' ;:i;;: 
I runoff : peracre runoff I)(Ir3C'rC't runoff pcrurre runoff per acre 

In~"" . POUl/oJ, /nrh.. Poulld.. Illch.. ;'.;,;.,.T:-ch.. !;.::~-
1932: 

lst (Illarter. . I.Uil 3.33 L05S 3.49 609 0.i6 5 i 0.i7 I 1.8232d quart,·, .. 4.27 .51 II .02 0 .01 0 I .02 I 0
3d qunrtrr. '" .•... 4.ft9 .46: I,OSO .35 6iO ,.01 0 1 .32\ 3.6.15

12.5';~ th <lllarter..... . 3.1i; 46';.~2.• 1 3,~S a,i50' .04 g I Q.19. ~6,3~QTotal ........ . :li.4!l 
 i.47· ."V" i.'4 S.tIO .~2 .,: •• 30 I al,7.S
1933: 


1st quart or. •.. . ·\.0. 

2<1 qllarter. . ... .. ILIO 
 db *:5~~ 1:~~ Ut~ :~T~o~ /1 I :g~ 11gb:3d qUII,le, .... 12.39 us' 7.~44 4.36 ~,30~ .02 3.49! 41,638
4th (IUartfr.. 9.62 1.30· 4.2 L39 607 .02 , 3.34 ' .18,016i 

Tolu1 ......... 31i.)~ ! S.l.; .Oi 81,032
i .60 : 16,592 20.1140 S.Oi
1934: 


1st (IUarter .•• 
 ILi3 ' 1.04 ~9s .111 412 .06 0 J 4.34 12,2962<1 qUarter.. .. 7.0.1 ( 2.01 5,420 1.74 4.946 .'00°2 : 0 2.12 16,6303d quarter.. 	 1 
4 th (Illartcr ... " U11 1'.=.'.'aS ! !l3S .2i: 5il 0 I .12 I 1.474 

. 	 2,634 2.60 2,901 .02 O· 2.48 17,5.10
Total. ........ . 
 2•. 45 I 6.06 i n.loo 5.52:!1, '130 ; .10 0 9.00 47,930

IQ35: 
1.31 	 13,7382d 

1st 
qllarter
qllartor .•• 

.. . 13}? I 
7.1191 

:1.27 
LI5 

, 12,414 
3.2:12 

3.43 
1.01 1 

l 12.022 
3,521 Ii .04 

.01 
o 
o 

3.49 25.3i33d qllarter.. . .5.3.1 ,. .BtI 4.20!J .82 05.201: .02 .83o 10,7504th quarlt·r. ••... 13.21l 3.38 I 2,020 3.70. 1,440; .06 o 17.54 10,102Tota!. ........ :lll.il S,OI\ . 21 ,~ii( 0.02 23,OS4 i .13 a 13.li 68,9631036: I 	 ; i15t quarter. , •. ;2 ! .09 234 .0)

2d quarter. ..•. 9.62 I 1.05 2,576 1.03: 10,005 .02 o 1.68 37,523 


.OS I 230 I o .08 414 

3d quarter .... .. G.OI .iO; 1.1281,626 .01 1 o .S6 i.9044th qUi"'er ......... . ..~r. i 1.00S 1,IiO ' 3.05
!Q·f4 i 1.92 .02 o 12,548Total. .......... . .f ••19 I :i:I!1 , 5.444 4.1}.1 10,451 o 5.6i 58,479
193i: .0°1 
lsI quarter .••. " .. S.5S I I.tG' 252 I.oa 402 .01 1 o 4,3561.9i2d 'Iuart« .......... .. .~O . 2,10, .69 1,576 .01 i o .82 5,770
3d II"'lrter............. . 3.3S4.45 I 11)1) , 1,706 1.14 ' 
 Si2 .00 I o .87 4,8884th Iluartcr •••••••.•. 11.57 2.24 2.S74 1..5,~ 046 .0.1 , o 1.64 7,062Total............ . 27.95 ! 5.42 ; 6.040 4.44 ; :I,701l .005 1 o .5.30 22.082
103S: 
1st IllIarl\·, •••.•. , i.53 i 2.02 : 0,1354 I.no . 0.410 o· ! o 3.76 19,72i2d <Iuarler.. . • .• '" 7.65 1 1.20 . :i ,Oi)2 .011 2.473 :01 [ 1.12 7,925'3d quarter ......... . 2.59 I .·~4 l.i4~ .72 I.OIS .00 ' .54 3,1ii4th fluartrr ....•• i.to !.5~ : 1.310 '.IS .~20 .00 i 1.76 2,821Tntal•••.... 24.S7 I 0.5, : 12~;;4 4.05)( . 10,;30 .03 i i.18 • 33,650 1039: 	 ~ I 
lBt quarh·r............."'.,_ .. ... 11.64 i .66 I 9211 .30 646 .01 i 1.88 2,i69
2<1 quaner............... 3.,~3 ' ..~4 ~ 2,4s0 ,05 ' 1.544 .00 t .73 4,417
3d quarler............. .. 2.04 .i7 1,6SS .113 ' 1.477 .48
.00 O,tHO4th quarter ...... '" .... . -"*ii .50 , 174 I.OS ' 81 .00 

~ I 
413Tot.I. ............ .. 2, .1)( , 2.ii : .1,274 :1.26 , :1,i4~ .01 4.08 14,4301940: 

1st quarler.........:. .30 ~62 .28 J ,00 ~ I 
.99 

i23 .26 1,4902d quarter.......... ,' 	 4.aO.~ 1.33 . 
 4.8i4 .00 o 1.74 11.8303d qu..ter••••••••• :\:1~ I 1,"'210; 2.70 U,4ilO .01 o 3.08 27,72041h quarter....... . 2.2" 910 2.00 ' 40S o 8,572
.03 9.34TOlal •••••••••••• 7.22 ; 13.0{)~ 6.31 15,55l; .04 15.32o 40,012 

t Seep oeeurred 10 plot_ 

*u. S GOVERNMENT PRINTING OFFICE, 1946-8859H 
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