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THE TECHNIQ,UE OF PLOT STUDY TO DNI'EIDrINE SOIL 

LOSSES J.ND RUNOFF UNDER FIELD CONDITIONS 

DUE TO FERTILIZER TRE£i.T1'TITh'T 

INTRODUCTION 

For the past ten years certain experiment stations have 

conducted studies dealing with soil and water losses under 

a wide range of conditions, but no study has been cohducted 

on plots under actual field cultural conditions. These 

investigations have been very valuable in that they have 

revealed much needed information but they have added very 

little knowledge of plot technique under field cultural 

conditions. 

The size of the experimental plots for these studies 

has varied considerably from the small indoor laboratory 

plot to the complete watershed study. The indoor labo~ory 

plot would exist under artificial conditions and could add 

little to methods and technique of the field plots, whereas 

the watershed investigation would take into account many 

factors not effecting field conditions. It is evident that 

a plot which would permit conduct of studies on the effect of 

fertilizer on soil and water losses under field aenditions 

would oe valuable. Such investigation is therefore undertaken 

in this thesis for a Tuiaster Degree. 



lt 1s believed that the in.formation ob~ tram this 

investigation will have special value because it ia the tint 

ct 1ta kind to b& obtained on Vircinia soil and because the 

experiment will furnish needed data regarding the measurements 

ot soil sn4 water lo..isns under the special field conditions 

due to tert111zer treatment. 

In. order to permit a inore complete study of soil erosion 

end its cauoes some type ot portable tield plot is needed. 

Thus the objoots ot this invosti€i,'ltion are aa follows: 

{l) 'r-o develop nml proJ)Ose technical methods for atudj1ng 

soil and water loase& on plots under field cultural eond1tions. 

(2) ''fo test the practibility and uoetulneas of tl1-e 

methods developed by conducting studies~ on soil and water 

losses trom plots ot different fertilizer treatments. 

* Due to untavorable weather conditions and the lack ot 
time this part ot the investigation eould not be eo{:nplcted 
but will be continued und the results publ1sl1od"' later. 



THEORY 

The erosion losses from control plots are not representa-

tive in all cases or erosion losses under actual field condi-

tions due to the tact that the tillage operations and soil 

management has to be carried on in a some what different 

manner from that on the average tazm. 

In order to make the most use ot the data obtained t:rom 

erosion experiments it is essential to approach as near as 

possible actual field conditions. It is believed that a 

.field plot which can be used on any slope• on any crop. and 

anywhere in the field will be very valuable in erosion studies. 

By correctly man.ageing this plot it would not interfere with 

any ot the tillage or harvesting operations of the field or 

plot area. This plot should be installed and removed by moving 

a miniJDUlll amount ot soil. 

GENERAL PROCEDURE 

The procedure followed in conducting this experiment 

was as follows: 

IJ.brary Work: AJ.l available publications on plot design and 

construction were caretully read and studied. 'rhe intonation 
,, 

t"6und showed that there has been quite a wide variation in the 



ala ot -tho plot aren and t,.l)e t'iaturiale used in the plot; 

st:oucture. 

ln SOlOO caaoa co~i.te vreten.htJds h.'1Ve bee:i us«1 so a 

plot from which erosic•n lOS$8B wel'f.'I '9tu<U.&a. The -wtenbede 

ffllft 1BOattmoe as large E).S 40 ~crea 1b idae. 

Jr. G,. 1'.ierkle e:t the rer ... tt..sylvon1e ~rt~t S'to.tion 

wrked w1 th Ute ~llest plot that hats t~ ut1Bd in studyinc 

soil erosion. 'these ylot.s ~&re 12 1n@.es wi&J. 52 inobes 

loDB snci 4. inches deep. 1"he upe.r1.w.ent as o~nduotod in the 

lnbcrator:, ia.nd artif1c1el r3i!l 't!~a um,d. 

r. c. at JJorth Cel"OliM SXperirr~nt :.Ytatitm roported 
on plota er d1tforent ienetba f'.ifl:.:1 n1~es in ef"!'ort t!.) l;)t1tablioh 

the ~t 4t.itt1blo temee intenale tor th~t eoil ~.nd el~te. 

n. ;.i:. Dickson. \'\lxa.$ ~:rlm,rtt .Gtation Wvl:'i:~ w:U.h plots 

or dittoront oue. 210 wt!S the !'int to uee iretl':l.l ~!d~a or 

retsining ~alls in hit1 plot (!;i'tt"U.CtUl."e. '.:'tie u~e or oueh walls 

enabled him to !OOve t.ia ;>lots f'ros pluce to pl.nee. ~ut be did 

not attempt ~o f!tUd.7 erosion lO$OOS under aetunl ti~lfl cultunl 

eond1t.1ous. 

1'11e t~ has been to ~tuay erosion losi'!les ~. Ot)nt1"01 

plots; of course tbis tl'.lathod. of study bad its 1>laee in oorly 

1r1.vost1cat.1on."l and bi aot'_o tyJ.">e-S or 'i-fQ!'k at the pi•~~~nt t1rae• 

but in ordar to oot-01n rowlts tr--s;:;:. eet:lral ti&l{l f!.Qneitions 

SO'.!lGI' type ot t1eld r,lct mt.iat be dovelo;-.ed whortt~y arosion 



losr1es cnn ha studied under:: aetual and practical t1eld 

conditions. In ull s0100 75 dii'torent ~irticles were rend 

and gleaned tor ideas that mifht be rollowed or developed 

in this study. 

Stugz Ct l,la\eriala: Many materials were taken into eonsid• 
I $If F 

eration tro~ which were chosen the ones tbnt appe~ret\ to be 

tile most su:ttablo and p~ioal tor this work •. It wne deeided 

to make the sidea and upper end ot the plot wall ~t ot t1t bi 

10~ lumber. Thio lumber was treated with a tbin coat ot wood 

preserver for two purposes. The wood preserver would koep 

insects from destroying the lumber and would proteot the 

lumber from decay. The amount of' wood preserver used i-ras 

ver-J important beetAuse a excess o.mount on the lumber wculd 

allor.; some to esenpe into the soil nnd bi3 injurious to vegete• 

tion in the scil near the walls. 

Boards two inches thick were used to odd rigidity to the 

sides or the plot z=.nd at the same time prevent the weathering 

or the b~rde frqq, oauo1ng tbe".Jl. to warp, thus rendering them 

unfit tor use. boards ten inches \Olide were fill!ply wide due to 

the fact that the aim of this investigation is to detect the 

movements ot the soil on the surtace rather than. to any depth. 

By using ten inch boards six inches could be put-' in the soil 

with tour inches aboYe the surface. 



, .. , 

Plata 1--4 n• ..,.111& tile, ..ii. H4 -•'-.._, tro . ot ti. 
pld. Jo.M. U..1 11 Ila& all ~iaU. -ot a at.110IIM'J' 

woaU01 plot 7d SI a n ...... ld •• 
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Where more than one board was necessary to obtain the 

proper length it was easy to splice the t\,o together by 

using a short piece ot the some size board on the outside as 

shown in Section (a) ot drawing No. l. and ~astening the 

pieces together with ;ix 3/8" bolts, using three in each end 

of the boards. 

In each corner ot the plot a piece of angle iron was 

used as a post. This angle iron may be ot any convenient 

size and"twenty inches long. Thus allowing sixteen inches 

ot it to extend down into the ground. The ends of the boards 

were bolted to the angle iron post by two 3/8" bolts in each 

board. 

The catchment trough is probably the most important 

part of the plot that was designed. It was ma.de trom 20 

gauge galvanized iron. The back lip was made to extend 

tour inches down into the ground to prevent any :possible 

runoff water from going under the trough instead of in it. 

There was a top piece of metal four inches wide over which 

the runott water poured into the trotlffh• The trough was 

designed with a 10--% alo:pe toward one end. At the lower end 

was attached a 5" conductor to take the runoff into a catchment 

tank. The conductor used was.ordinary 1j'alvenized iron down 

spouting. By using suoh a cohductor the distance between 

the trough and the catchment tank maybe greet enough to 



~la- 2-A n• abaing the eatohman, trougha ln•t.all.C. 

Jfot• the- ro1lcb nate of .tallow .. Th soil Jl'ellll1M4 in th:ia 

•••'- all wtntn. 
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obtetn sutficient elevation to allow the tnnk to sit on the 

uurteee or the ooil rnthe1'" than to lower 1 t into hole. A 

i'or nr..:;all ru i:w due t,o the fact that not enougb runoff would 

... ,; . ,'\ ,. 

40 ft. lum~r- 2'' by 1011-------3.00 

1.-3"' elcow------•-------.23 

10 ft. c.f tati.gl~ iron-------1.00 
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24 bol'ts-----------.50 

1.-10 gal pail-••·-·"·-···•--a.oo 
lfbe ooot ot the material u&ed 1n the plot structure 

appous to be very low. but it must be nmembere4 that 

this list does not include the, eq1l1pant necessary ror 

handling the sou and water losses af'ter they have been 

caught in the catchtJt;nt tank, nor does 1t include the 

equipl'll&nt needed to analyze the runoff' semplea. 

l>4'T'i.U~ININO TlDZ: Pl.CT l.C¢,:r1"ICl:l: Th.ct area upon wh1eh tbe plot 

structures were- t.o be constructed ws 32 .rt. wide and 160 ft. 

long. 1."ho complete Eu:·ea was $bke4 ott in rour toot squarea 

and el&va.tione at each corner carefully taken. From theae 

elevations t>."aS .~de a contour .map ot one toot intervnls. The 

inoat suitable location to:i:- the · plots \'Ha& jua~:ed from the 

contour o.s.p. ~• ot the er;;.e slope could not be obtained. 

on treated cu14 untreated portions or the plot. but the 

difference is very er.all and it ig oolieved that. it dll nc-t 

ef:toct t.ho erosion loaaes. Thtl slope or the treated area 

was 1.'1&,; and/ tile t1lope or tll.e W!treated a~ 7.'101.,. 

1"811t1-se¥en 7een Ut;.-O the V1rg1n.1a 1:t¢oultural 

.Experiment Stot-1on st~rted a 95.des of stut!leD on plots 

or differont fertilizer tree.'!tment and ita ef'tect on crop 





production. J18 time went on the stuff deeided to make 

other studies on. these plots with relation to fertil1~er 

treu.tm1lt ond yield. E'rom the st1md ..... po1nt ot yield the 

testl have profoundly shown th.at thertt are crant ditference.s 

in yield due to the kind {ind· t1roount o-r f'ertilizer used. 

The following table will show what has been found; 

Sixteen tons or me.nuro and 438 pounds of saperphoa,ita~ 

~LC'l' ffl.). atrsm::ts CORN TG'Tti.L P:filtCa.'NT:AOE 
MJ\lt'l{:£'!'A8!.E nut;UJ\RKE'l'J,BLE W:;.Rln,i'.',\BLE 

PLtr:f 15 49.00 1.90 5&.56 86.51 

CfIOOlt ?Lot 9.51 ,.,o 14.SW 58.42 

STOVI::ll 

2;.;00 

.44 

_;\V[l,'.ll.r\C~ A~~mn:. 
AORt iril:'rtmn 

CinroK BUtT 

Mi-. J. a .. Ullarcl ren some test on •".f:ho &tt'ect of·Dii"terent 

ture ot the aoil. Thus it stands to reason ttiat t1 difference in 



structure of the aoil would cause a ditterence in the amount 

ot soil and water ru.no.tt • 

tlben the plots were plowed 1n mid-wiut,Jr; the plowing 

wns done on the contour and e large omcunt of organic ~tter 

was turn&4 under. The soil ~as left in this rough state of 

fallow until t~ at which time it wua disked, har1"0ffed and 

seeded t.o eorn. 

l~ch :rein .fell during late w1n_ter ond the moisture 

content or tho Goil w.a..e hieh, nut in early spring there \'4·· .a 

a dry period ot a.bout six week.e·et which time the moistun 

oontent ot the·• soil becal.1$ very- low. Th& plot structure 

was installed during th1s dry pcrtoa. In eerly April 1 t 

began to rain t:-md the ocourmice of rain was a.a follows: 

April 5---··•----------.. ------.M 1ncbea 

!\pril 9...................... .. .................. --.22 1nehes-

April 14---------.... ·------·--•24 1nehea 

A_pril 17--.. ·-•----------.. -···-··-•12 inches 
,;_-pril 24 & 25---------1.97 inches 
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Due to tl1e dry condition ot the ec1l when tho tirst fc.ur 

reins ocoured, &11 of tho wnter ~us taken Ul) by the soil and 

no runott occui'Nd. t<n A:pril 24 it began raining and continued. 

to do so tor two daya, and although nearly two i:nchee cf min 

fell the intensity wu never great &lld no runoft oc~ured. r 

'?he labor required to manage this plot is •ery inportant due 

to trie :feet that e :plot whioh reqµires a l.ar1 e nmount of la\Jor 

would be useless. 

1:he plots were first installed in v:-J:d-winter and tho eround 

was frozen thus requiring more w-ortc than ,1culd be nor.;;.0lly 

required. ,..J.s-o the :ebor requirod to !!:stall the plot structure 

the first time is greater due to the roct tho.t oore soil ltas to 

be moved then, than will oove to be moved any tme attor that. 

Under ordinaey cont.a tic:na 1 t would be wise to let the catch-

that sufficient elevation between tho c~.tchment trough and tl"i.e 

cutcbment tnnk could not be aecured. 

lnstttlline the nides and upI,>er and of 1;ha plot structure 

is ver~ s:Lmple process. Use e hoe that is three inches wide 



tho side walle and end ere to be placed. Much ea.re ahculd be 

exercised when digging the trenches so thot no ;;.ore soil than 

necessary will be distrubed. ?lace the beards in tho trenches 

and put as much soil be.ck u nacesaari.1 to till •P the :remainine 

portion of the trench. 'file first time the plot structures were 

inatallet! it requlred 32 =n•houn. Th& next time it only 

nquircd 9 man-hours. It is believed that :tor all tutlll'e 

1natallnt1ons this will be aulf1cient time. 

1th.en renioving the side 'lftllls anti ends to allow oom tillage 

operation to go en the ilff:tlls und end& a1"e lifted 9ut ct the 

t~d snd retOOVed. 'l'his job requil"ed the service of t't10 men 

working tor one hour. 

The plot structurea a~ de-sic;ne.1 has ,roven to be satisteetor., 

trom the atand---point ct the labor required to trw.nae;-e 1 t. It 1s 

truo ~ever tl:Gt ir.ore labor will be required to manage this plot 

than wcul.d oo required to ;,:.nnage a simil1ar stationary plot. but 

it mu.et be reme~oered that any type or ~orteble ?lot equiy,nent 

will require a ::ala.tively large ruoount ct 1a·oor. 

tI'he equipaent tor the plots W1;1'1 be installed uttd removed 

w1thtJU.t any interference with the tillage opo~tior..s and erop. 

In the e&so of row crops the side walls and ends can be ao 



located tilat they will tall between the rows. ln the case 

ot arooll gre.1n and hay, such as whe!i:rt, rye and the hay• this 

plot will prove very satisfactory. lt could b& in.stalled 

ef'ter the smll r:rsin Wt,\S seeded and .-cult\ not require any 

labor to manage it uutil the e;rain was ready tor hnrventing. 

'This plot structurtt would also b& vet"J good to use in 

soil erosion studies conducted in :pasture land. The structure 

eoul.4 be installed and the eatehment tank enclosed thus allow-

ing the cn,ttle to ex-aze the ;.,lot in a no~l ..3a:mor. 

hlthoui)1 thie plot structure is :portable it has all of the 

desirable charaeteriatics ot 6 at.ationary pel'R\Wlent plot. '!'he 

side walls or the ,plot constructicn were Ilfide t.rom 2ff by 10'' 

boards. It is believed that scree type of ,~tul sides i!etuld 

co1·vo the _tJ\U.'vODO just tis well. 

!Io rawlts or _runofi' data oove been obtained f'rorZt this 

inftst1t,ltion due .to the hek of tir.le ~H1d tho -wtH1ther comliticms 

but the .aw.dies will be e::r11tin:ued and the results published 

at some later time. 'fhia plot design bas been npt;roved und 

adopted b7 the T. V. , •• ar.d plots ~i.ro actually in operation 

at the present time fit 1iytl1ev111e. Virg1nin. however, tbe1 

have not b£-en 1n operation a sufi"iciont th.'te to obtain eny 

results. 
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