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THE TECHNIQUE OF PLOT STUDY TO DETERMINE SOIL
LCSSES AND RUNCFF UNDER FIELD CONDITIONS

DUE TO FERTILIZER TREATNMENT

INTRCDUCTION

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
éonditions.

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 labor.'fory
plot wquld 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 @onditions

would Be valuable. Such investigation is therefore undertaken

in this thesis for a Master Degree.
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It 1s believed that the information obtained from this
investigation will have speciasl value becamuse it is the first
cf its kind to be obtuined on Vircinias soil and bvecause the
exper;ment will furnish needed data regarding the measur#manta
of so0il and water loazses under the gpeciszl field conditions

due to fertllizer treatnent,

CBJ=CTS

In order to permit a more_cumplnte study of &oil erosion
and its cuuses scme type of portable fisld plot is needed,
Thus the objests of this investization are as follows:

{1) To develos and propose technical methods for studyins
s80ll and water lossss on plots under field culturai conditions,

{2) 7o test the practibility and usefulness of the
methods developed by conducting studies” on so0il snd water

. losses from plots of different fertilizer ireatmentsa.

* Due to unfavorable weather conditions and the luck of
time this part of the investigation could not be complated
but will be continued and the results published. later,
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THEORY

The erosion losses from control plots are not representa-
tive in all cuses or erosion losses under asctual field condi-
tions due to the fact that the tillage operations and soil
management has to be carried on in a some what different
manner from that on ths average farm,

In order to meke the most use of the data obtained from
ercsion 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 tﬁe field will be very valuable in erosion studies.
By correctly manageing this plot it would not interfere with
any of the tillage or harvesting operations of the field or
plot area., This plot should be installed and removed by moving

a minimum amount of soil,

GENERAL PRCCEDURE

The procedure followed in conducting this experiment

was as follows:

Library tork: All available publications on plot design and

construction were carefully read and studied. The information

féund showed that there has been quite a wide variation in the
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gize of the plot ares and the matorials used in the plot
structure,

In sowe cases complate wetershads have desn used 5 a
plot frox which erosicn losses were studled. Tho watersheds
were sometimes as large es 40 sores ih sizae,.

Fo Ca lorkle gt the Jannoylvenisz Zxperimant Stotion
worked with the smmslilest plot that has been used 1z studying
8o0il orosion, Thess pioks were 12 inches wide, 32 inchas
lopg and 4 inches desp. The oxperizent wes condustad in the
labcmtsfy mnd srtificisl rain wes useds

To s Bartel ot Sorth Carolima Dxperiment UZation reported
it plots of difforent lengihs ond slzges in sffort €0 sutahliish
the most Suituble tertsce intervals for that avil snd climaile.

He Za E&cks&n, -‘x’ex:;}a pericest Statlon worked with plots
of diffovent sizes 8 wuo the i‘imﬁ Lo wes metul sddes OF
retalning walls In hia it structure, The usze.af sueh walls
susbled him lo move his ploets from pluge Yo plnes, but ho 314
net attampt $o estud;? srosion losses under actunl P£isld eultuesl
eonditione.

The trend kas been to study ercsicn losses frou eontrol
plots; of eccurse this method of study bad its pluece in sarly
investicetivng sod iu goue types of work st ihe present time,
but in ordar to obtain results froxm sctural flald conditiona

sose tyse of fleld zlot must be develored shoraby arcsion
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loszes can be studied undex actual ard practical field
conditions. In all some 75 different articles were reed
and gleansed for idess that might be followed or developed
in this study.

Study Cf zaterials: Hauny materials were taken into conside

eration from which were chosen the ones thet appeared to be
the most suitable and pretical for this work.. It wae deeided
to make the sides end upper end of the plot wall out of 27 by
10" lumber, This lumber was treated with a thin coat of wood
preserver for two purposes. The wood preserver would keep
insects from destroying the lumber and would prateot the
lumber frox deesy. The smount of wood preserver used was

very izportant beczuse a excess smount on the,luﬁber would
alliow some to sseape inte the soil =pd be injuriousitc vesetae
tion in the scil noar the walls.

Boards two inchea thick wore used to add rigidity to the
sides of the plot ané 8% the same time provent the weathering
of the boards I'rog csusing them to warp, thus rendering them
unfit for use. socards ten inches wide were amply wide dus to
the faot that the aim of this investigation is to detect the
movemsnts of the soil on the surface rether than to any depth.
By using ten inch boards six inches could be gubfia the soil

with four inches above the surface,
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Flate l--A view showing the walls ond catohment trough of the

plot. Uote that it has all charasteristics of s stationary
control plot yet it iz removable.
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Where more than one board was necessary to obtain the
proper length it was easy to splice the two together by
using a short piecerf the some size board on the outside as
shown in Seetion (a) of drawing No, 1. and fastening the
pieces together with éix 3/8" bvolts, using three in each end
of the boards.

In each corner of the plot a plece of angle iron was
used as a post. This angle iron may be of any convenient
size and twenty inches long. Thus allowing sixteen inches
of it to e;tend down into the ground. The ends of the boards
werelﬁolted to the angle iron post by t&o 3/8n bolts in each
board.

The catchment trough is probably the most importent
part of the plof that was designed; 1t was made from 20
gauge galvanized iron. The back 1lip was made to extend
four inches down into the ground to presvent any possible
runoff water from gqing under the trough instead of in it.
There was a top piece of metal four inches wide over which
the runoff water pouraﬁ into the trouzh. The trough was
designed with a 10% slope toward one end. At the lowér end
was attached a 3" conductor to take the runoff into a catchment
tanks The conductor used wasvordinary(3A1venized iron down
spouting. By using such a cohductor the distance between

the trough and the catchment tank maybe grest enough to
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Plate 2--A view showing the catchment troughs installed.
Note the rough state of fallow., The soil remained in this
state all winter,
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chtain sufficient elevation 0 allow the $ank to sit on the
sarfece of the soil rather than to lower it into ¢ hole. A
isrze patl wes pleced in each tapk under the swuth of the
pipe earryinz the erosicn losses. Thls proved satisfactory
for smell rains due to the feet that not enoush runoff would
ho obtained, in the cmse of srwil rains, to justify the uso
of the larger tunk. In case of learge »ains the 281l wonld
overflonw intoe ¢he tank thus not elfecting the resulis of
the large raing.

A rain pauge wan sot up at (he eoraer of the globds
80 a8 t¢ obiuin, as securately sas possivle, the dsta on
the azount of rainfaii.

Any‘gqnvdoient water contuiner of sufficient size may
ve useld a5 s catchment taok. The onos used were ordinery.
antsrins tanke m:de of zalvaulssd iron and had s capacity
of 375 gpllons.

The oatsrials used in the zlot structure und their

sost were ag follows:

1. estehisent trourk «31Q.60
1. catcshment tank 12.00

30 ft, of 3" down spoutingeecescese2,58

40 £t. luiher 27 by 107 3,00

1.~3" glbow 23

10 £%, of angle iron 1,00
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Plate J--i view showing the estehment tanks, The pipes

extend back up the hill snd conmect to the cateh=ment

troughs,
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le=10 gal pail 2.00

The cost of the materisl used in the plot siructure
appears to bs very low, but 1% must be roxesmbersd thst
this list does not include the sgquipment necesssry for
handling the 20il snd water losses after they heve been
caught in the eatchment ionk, nor does it include the
aequipnent nseded to wnalyze the runoff ssmples,

DETERMINIRG THE PLOT LCLSTICH: The srea upon which the plot

structures were 10 be constructed wos 32 ft. wide and 160 ft.
long. The complete area was stasked off in four foot squares
and eleovations at each corner carefully taken. ¥rom thease
elevations was oade a contour map of cne foot intervels, The
most sultable location for the plots wes judged from the
contour mup. s»reus of the sane slope could not be obiained
on trasted and untreated portions of the plot, but the
differance iz very scall aad it is believed that it «will nod
affact the erosion logses. The slope of the tresied area

was 7.75% and the slope of the untreated area 7.70%.

BISTUHEY (F FLOT REA
Twenty-seven years ago the Virginia agricultursl
Experiment Station started a series of studlss on plots

of Qiffersnt fortiliser 4trsaizent and its offeet on erop
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production. A8 time wont on the staff deecided 10 mnke
other studies cn these plots with relation to fertilizer
treatment sod yield. From ﬁhe stand point of yield the
tosts have profoundly shoun that there are great differencess
in yield due tc the kind and smount of fertilizer used.

The following table will show what has deen found:
Sixteen tons of msnure and 438 pounds of superphiosghate

were applied cnes iu four yeurs.

PLOT WO. | BUSHSLS CORN TCTAL | PRRCENTACE | STOVER
, UANKSTABLE | FOIMARKETABLE| | MARKETADIE
FioT 15 29.00 790 56.56 | 86451 2,00
CHECK FLOT|  9.51 2,70 14.22 | 58.42 .44
TICT KO, | Winad SR TAY TCUS IVERACE MTUAL
USe [P0 Ist year|[2nd yes® ACHE REMURN
CHECK BLOT| 7.99 048 1.02 | 1.2 516475

Mre Jo He Lillard pen some test on “The Effect of Differsnt
Fertilizer Treatvents oo The Oraft of The Flow" and found thet the
draft of the plow oconsistently decrsased as ithe desree of comple=~
teness of fertilizer usad incressed. Frum thia ke deeided that
the fertilizer used muat.sxart scme elfect on the yphysicul struce

ture of the soilese Thus it stands to reascn that o difference in
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strucsture of the 804l would czuse a &iffsrence in the amount

of soil and water runoff,

CCRDITICH OF PLUT ARBA DURIRG TET

tihen the plots were plowed in midewintor; the plowing
wus done on the contour and & lerge amount of orpunic matier
wae turned under. The soil was left in this rough stute of
fallow until Mey st which time 1t was disked, harrowed and

seeded $0 corne.

FXFLANATICN CF HAINS

tuch rein fell during late winter and the moisture
content of Lhe soll was high, but in early sprisg there w &
a dry period of about six wecks ot which time the moisture
gontent of the. poil beeaume véry law; The ﬁlot structure
was installed during thiz dry pericds. In emrly april it

began to rain znd the cceurance of rain was as follows:

April B +24 inches
4pril 9 «22 inches
april 14 +24 inches
April 17 »12 inches

spril 24 & 25 1.97 inches
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Due to the dry copdition of the scil when the first foup
rainsg ocqurad. sll of the water was taken up by the scil and
no runoff occcurpsd. Un April 24 it began raining and continued
to do so for two days, and althoush nearly two idnches c¢f rain

fell the intemsity was never great and no runcff cccugpd.

CYERATING THE FLOPS

The labor required tc manage this plot is very inportent due
to re fect that & plot whioh requires & lar e amount of lebor
would be ugalesa.

The plots were first instelled in mid-winter ard the ground
was frozen thus requiring more work them would be normally
required, .lso the labor required to install the plot structure
the first time is grexter due to the faet that more soil las to
be moved then, than will have tc be noved any time ufter that.

Under ordizary conditivna it would be wise to let the catche
ment tunks sit on the surfaes of the scil but in this case 1t
wos inpossible because of a rcad thet ceme sc close to the plot
that sufficient eleéatian vetween the catchment trough and the
catchment tunk cculd nct be secured.

instulling the sides and upper end of the plut structure
is vory simple process. Use a hoe thaut $s three inches wide

end six inches long snd dig trenches six inches deep where
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the side walls and end sre to be placed. Xueh eare should be
sxereised when digging the trenches ao'tbst no more soil than
necessary will be distrubed. Flace the bamrds in the trenches
andt put as nmuch soil beek a8 necegsary to £ill dp the remaining
pertion of the trench. The first time the plot structures were
instzlled it resquired 32 zan-hours. The next tize it only
roquired 9 smp-hours. It is belieoved thet for all future
installations this »ill be sufficient time,

Jhen removing the side walls and ends to asllow some Yillape
operation to go on the walls znd ends are lifted cut of the
ground and removed. This job required the service of two men

working for one hours

RESULTS AKD OSLNCLUSICHS

The plot structures as designed hus proven to be satisfeotory
from the stand point ¢f the labor required to manape it. It is
true howaver thot more lsbor will be regquired te managé this plot
than would be required to menage a similiar stationavy plot, but
it zuet bs remembered that any type of portstle nlot equiprent
w11l require a relatively lere amount of labor.

The eguiment for the plots uay bg installed and yemoved
without sny interference with the tillsge operations snd erop.

in the case of row orops the aide walls end ends can be 80
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loeated that they will fall between the rows. In the cass
of smsll grain and hsy, such as wheat, rye aend the hay, this
plot will prove very satisfsetory. It could be installed
after the susll grein was seeded and would not require sny
labor tc manage it until the grein was ready for hanrvesting,

This plot strusture would also be very good to use in
801l ercsion studies conducted in pasture land., The strueture
gould be irstalled and the estehment tank enclosed thus allowe
ing the anttle to gbaze the plét in 2 normel manner.

Although this plot structure is portable it hes all of the
desirable characteristics of s staticonary permunent plot. Tha
side walls of the plot comstructicn were nade from 27 by 107
bosrds. It ig believed that some type of metsl sides would
sorve the purpose just as well.

No results or runoff dute hove dbeen obtalned from thie
investigation due to the lzek of time and the weather conditions
but the studies Qill be cuntinued and the results pudblished
at sume later time. 'This plot design hsas been mpproved and
sdopted by the T. V. ... and plots sre actuaslly in operation
at the present ftime ot ytheviile, Virginian, howsver, they
have nct heen 1n‘0peratica a gufficient time to obtain eny

recults.
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