RESEARCH IN SOIL AND WATER CONSERVATION

ANNUAL REPCRY
1986-1937

ERSEFARIBLBILxOTRARED

Agricultural ingimeering Department
VIRGINIA AGRICULTURAL EXPERIMENT STATICH

B8lacksburg, Virginsia

By

James ¥, Lillard
Assistant Agricultural #ngineer
and
Howard T, Rogers

assistant 3e¢il Teehnologist

July 1, 1597

TR N S



RESEIRGH I SOIL AND WATER CORSXRVATION
18361987

_ . This is the second annusl report that has been written about the soil
and water cosservation research project. The eighteen moath life of the lavesti-
gation hae been devoeted to plsaning, designing, and construeting; eas well ss to
the actual collecting of experimentsl data, Jefinite progress can s reported in
all pheses of the study. £Experience gained from continued study of the problems
involved has furnished a basis upon whiech definite methods of procedure have been
developed.

Increase in personnel during the past yesr has been largely responsible
fur the well-rounded progras of study which is already under way. It is now possible
to make, &3 a supplement to the fleld measurements, complete laboratory anslyses
(both physical and chemical) of the soils under investizgation, and also specisl
studies of the eroded materials.

The addition of a cooperative field projeet with the T, V, A. during the
year has somewhat broandened the scops of investigaticn end sdded much to the work
aceomplished. Considereble progress osn slsc be noted towards the initiation of
sooperative studies with the 30il Congerwution Service.

The great need for soil and water conservation research continues to
become more apparsnt sach year. Farmers and conservetion workers frealy admit that
they &re without psrtinent experimental data upcn whioh to base thelr recommenia-
tions, Iu 1954 Dr. B. H, Bennett, Chief, Soil Conservation Serviee, said, "It must
indoed be scmewhat csonfusing when epecismlists who heve devoted years of study to
the problem of erceion admit that we still stand caly et the threshold of knowledge
relating to the subjeet, but such is the situstiocn, mevertheless. The investiza-
tions thus far carried out have led us ot least far enough to recognize that we are
foced by a wariety of erovsional behaviors that we do not et all underatand,”

James H. Lillaxd, Assistant sgricultural Zngineer, deveted hia Tull time
to the preject during the past year. In August, 1936 Howard T. Rogers wes sppointed
Apsietant J0i)l Teehrnologist and assigned tc the projeet on a full time basis. Mr.
Reuben D. Micks, graduate assistant in Agrienltursl Sngineering, devoted about one-
half time to the project. Im sddition to these gtafl members, the field work requied
the full tise services of cme helper.

ZLAB OF FROCEIURE

During the past yesr the research work in soil and water comservation has
been undertaken through three definite end supplemeutary steps:



This pleture gives & genersl idea of the field setup feor the soil and water
conservation research projeet. All of the field laboratory work is done in
this field houss which was constructed especially for that purpcse. T0 the
left of the field house ia the series of three plots on 20% slope. The
sutomatic rainfall recorder and the recording themometer cuge can be obe
served in the upper left cormer of the ploture.



1. Controlled run-off plot ueasurements.
2. Physicel and chemical studies of the soils under investigation.

3. Geners)l field experiments on plots and small watersheds,

A large amount of time hus been consumed in securing equipment and work-
ing out suitable methods for both the laboratory and field house work., It has been
necesaary to construct many pieces of equipment in the sgrieultural Engineering
laboratory becsuse such were mot ecommereiably avalilable. all of the spparatus for
making physienl snalyses of the soils had to be cbtained and & large part of that
necessary for the chemical studies.

This plaz of work es outlined for the pest year will be continued for next
year without any mejor cbanges, It is hoped, however, that seversl new fisld inves-
tigations can be started, especially the proposed cooperative studies with the
federal Scil Conservation Service. ~Foullowing below is & more detalled summary of the
progress and plans which bave baen made in sach of the main steps followed in the
80il and water conservatiocn investigaticus.

CONTROLLED HUN-CFF PLUT MEASURMSINTS
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mental study of the causal fectors in the erosion proeess of any scheme yot devised.
It ie believed thet & majority of the soil and water consarvation investigators
share this opinion. OCareful study of the important eoatrolled run-off plot inves-
tigation reports from all seetions of the country indicates that there iz mueh to
be learned from such studies,

The systes being studied bere consists of series of three plots each on
five different sloges, giving a total of fiftesn plots. GSlopes under imvestigation
range from five to 25 per cemt, Sach plot bas un area of 1/50 of an sers. The common
three-year rotation of corn, wheat, and clover is being followed on all of the ssries.
#hile the sbject of this study 1s not necesserily to study the influence of different
erops oo scil and water lcsses, such information is interesting end important ‘ecnuse
t is the first to be cbtained for these seils, In fact such data is necessary as

basis for our meebanienl and hydrzulie iavestigatioms.

B o

A hurried check-up of the data cbiajned thus far indicates some real progress
in the work. Unfortunstely, due to the tremesdous amount of esleulations invelved,
the field dats have mot been susmerized sufficiently to include in this report. The
heavy rains of the past six weeks have supplied a tremendous amount of run-off infor-
maticn whiek has not been ssalymed as yet.

Some of the more important records which are veing mede in conmection
with the operation of the run-off plots are shown in the following cutlice:



This picture shows the concrete catchment tank, Cbserve the run~off muterials
in the tank. Cu the left well is the agitstor used to get the sroded soll in
suspension before dreining and sampling. Notiee the dlvisibility weir om the
far end of the tank, This perves ag a pafety deviece in omee of excessive run-
off by conduoting 1/8 of the overflow into the gelvenized tapk shown in the
background. The sosles used for weighinmg the run-off and the fractionating
hopper used for reducing the total run-off to a saall laboratory sample afe also
shown in the background.



1. Total 8rosion losses
1. %oil lcse from esch plot after esch rsin.
2. Water loss from euch plot after esch raim.

Fote: These dats when colleeted over a reasonedly long length of time
can be expected to give a good insight into the relative effects of sliope and
vegetative cover on erosion losses. They should slsc yield definite informaticn
recarding the “oritieal” (slepe above whieh ordinary etorms causs too mich loss

for ecultivation to be prsctical) slope for the solls under investigation, Sueb
quantitative messurements of soi] and water losses alse afford excelleant epportu-
nities for careful study of the weehsnies of seil erceion when correlated and
studied slong with varicus chemical and physisal date which are being worked out

in the laboratory. Much emphesis is belng plaged on this engle of the lnvestiga-
tion.dn & concerted effort to determinze every possible inherest characteristic

which may either tend to make s soll ercsive or seuse it to resist erosion, 1T it
is possible to establish any such fundumental relaticnships between phyaierl soil
properties and oresicn it will give the results of this experiment & very broad
application and go & long way in simplifying the soil and water ecnservaticn problem.

1I, leteorvlogicsl Data
1. Complete refa and snowfall records.
2. Continucus tempsrature regords.

Note: OComplete rain and snowfall records ere made by en autowatic rein-
fall recorder and several standard government rain and snow gauges. The importance
of studyisg reinfall intensity in connection with the run-off plots is very well
appreciated. mmmmamum,mnunammmm-uu
thereby permitting very accurate intenalty resdings. Jontinucus tempersture records
are made by an autometic tempereture recorder. Svery effort is being made to collect
m-mmmuumnmmatmmuns-tum.

iIl. Plot History and Tield Notes

1. Complets records of past eropping practices and soil
treatments on experimentel areas.

2. Complete records of gpresent eropping prectices ineluding
time of cultivation, methode used, soil condition, seil
treatsent, quality of erop produced, ete.

3. Regords of soil and erop conditions ilmmediately preceding
each storm.

Note: These notes are complete to date. Such information will be indis-
pensable in explaining the ercsionsl behavior ¢f the different plots during the
different storm periods.



This picture shows some detall of the catchment troughs which are pluced
across the lower zide of each plot., 7The runoff is conducted from these
troughs through a 3" galvanized rain pipe inte the conerete catchment tank
gshown iz the pieturs om the following page. There is a "1ip" on the up-

hill side of these troughs whieh is foreed vertieally into the soil one
foot.



Suggested Directions for Future Field Investigatious

It 1s necessary to continue the ecllection of all field data as briefly
sumsarized above. Iin additiom, it would ve beneficial to have the fellowing infor-
mation:

1. Feriodiec moisture determinations of all plots.

2. Humidity records.

3. Jome meesure of the velogity of run-off,

4. Determivation of the pericd of run-off relative to the itm pericd,
5. Wind direction end wvelooity records,

i Speeclal comslideration is belng given to thess factors and as much
of suech 1 on as posaible will be obtained.

FEYSICAL AND CHEMICAL STUDISS CF THE SCILS UNDER INVES-
TICATION

As late as 1930, lNiddleton of the Bureau of Chemlstry and Scils, wrote
"The literature reveels no laboratory studies which show any relation between erosivity
and the physical and chemiecal characteristiecs of the soil types.” Sinece about 1930,
however, severzl investigators have repcrted work of this nature and while these
reports have only indieated the pussibilities of this type of study they show very
definitely that in order to develop sound soll conperwation aand ercsion control de-
vices we must first recognise soil differences snd then study bdoth the physienl and
chemical charucteristies of the major soil types with which we are workisg. The weory
fact that soils vary so widely inm their bshavior under similar extemaal forees
aecessitetes an understanding cf their physionl and chemical composition.

Before starting any of these studies considerable time wse spent reviewing
the literature on soil ercaicn, Some 25 or 30 of these more pertinent reports werse
abstracted and compiled.

A laboratory ilnvestigation of this nature would logieslly divide iteself
into two phases, a study of the properties of the @cll in its entirety, and = study
of the extracted culloids of the different horizons.

In order to supply this informatiocn for the soils of the contrel run-off
plote where the fundamentals of ervsive processes are belng studied in an attempt to
devise methods and devices for erosion control the following ledboratory studies have
been completed cr started:

1. Total and detalled mechanicsl anslysis of the complete soll profile
for eseh plot (45 samples) showing:



e: This study has been completed and from this data the soil class
determined. is information will be indiapenssble in expleining the behavior of
the different plots . during the duration of the study.

i msmmb> 2,00 =m, in the surfsce solls.
Some plot differences as shown by these data:

5% Plots - 12.8% 208 Plots - 24.9%
12,18 19.9%
‘.” n-“
108 Flote - 5.9% 258 Plots - 11.8%
6.5% 16.7%
1.50 14.68
158 Flots - 20.8%
16.9%
10.4%

1il. Upgenic matter content of the surface soils on 19 plots,

An approxioate average of the organic matter content for the different
slope series show:
5% plots - approximately 3% C. M,
10%

e = 2.7 0. W,
m . - - ‘tﬁoo.o
200 * - . 2.2% 0. W,
sk - - . B.5% Gv M,
Note: The rate of orgasic matter in its effacts on soil behavior will

be studied,

iV. Moilsture properties.
1. Hygroseopic water eapacity:



Hote: This data is ecomplete for the entire profile of esch plot
(45 semples), and will serve as an indiestion of texturel and related properties.
Here sgain plet differences show up. This ability of soils to retain water ageinst
air-drying forees has been related to certain chemiezl properties, notably the total
buse exchange capameity of soila, These relaticnshipe will be studled during the
progress of these ilavestigations.
2. ¥aximum weter-holding capecity:
liote: Bguipment for this determination has been secured.
V. Chamicsl properties.
1. p¥ of the profile samples for sll plots has been determined.
Note: A elose check on scil resction will be sontinuous,

2. Chemioal composition of the eolloidal fraction of the surfece scils
for sach slope series giving:

Forgs

Note: These determimaticns are sdout half completed. It appears that the
chief walue of chemical compositica data in thie study will ve in explainiag ceriain
physieal properties, and they may serve as an sstimate of the amounts of plant foods
sueh as calcium, phosphorus, and potash, which ere lost through surfsce runcff under
the different eropping systems., Since the cclloidel ffection of soils is the sctive
portion and carry most of the important pleamt food slements, this frection was sepe-
rated out by sedizentation methods and anslysed for the important constituents shown
sbove., It was thought that for several reasons the chewmical composition of the
eolloids would prove more valuable im this type of study than an amalysis of the soil
in ite entirety.

it is planned, that as run-off data becomes available showing the amount of
soil lost by surface rup-cff, t0 computs the actual amcunts of plant food lost wun
different crops on the various slopes snd soils investigeted. This inventory
composition of the colloidal materizl existing in the soils will serve es a guide
meking these computations, especlially withk those crops which permit only the loss
the finer materisls which are largely ccllcidal. '

General Coneclusion from These itudies:

The dats on the physical and chemical properties of these scils whieh are
being investigeted comstitute a rether complete "inventory" of the eomtrol plot scils.

il
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Regardless of the direction or durstiom of these studies this ianformation should

prove walusble in explaining the behavior of the scils studied., It will be some Dasie
information needed for each soil type for which methods snd devices of ervsion con-
trol are studled,

Suggested Direction for Puture laboratory Investigations:

#ith the eompleticn of the above inventory for this series of r.-loﬁ and
go1l type it seems thet future leboratory studies would largely be concerned with:

1. Securing similer inforsation fer any additional ereas studied,
varying the detail aud plan of study to fit the objective of the
investigation.

2. An apalysis of the runcff materials.
A. For this purpogse the following plan is underway:
1. A composite sample of the ercded materisls is being collected
for analysis.

2. Bquipment for determining the salt econcentratien of run-off
waters, particularly from fertiliser atudies, by means of
an electrical condustivity unit is being secured.

8, Aggregation or scil structure studies,

A. Bquipment is belng set-up for e wetl-sieving method of aggregate
analysis to study scil structure.

Be The control plot soils should be analysed to determine the effect
of various treatments on the dégree of aggregatica,.

¢. The soils of any area studied should bs subjected to both total
mechanicsl and amggregate snalysis, from which the importsnt
preperty of “degrse of aggregation” can be determined.

4. A major portion of the laboratory work should be concerned with the

physicsl properties of the soils investigated in order to best serve the phase of
soll apnd water conservation whieh this groject is designed to study.

Erogress on Infiltration 3tulies:

1. # comparative study of the infiltration eapacity and rate of perecola-
tien for severml ma jor scil types bas been started.

2. Squipment for a battery of steel tubing — burette uanits is being
secured to messure the rate at which the different solls will take
u" water,

3. This information, ccrrelsted with eggregets amalysis data, should be
veluable in designing and evaluating sueh ercaican control devices as
terraces, centour furrows, strip erops, ete., for the different soil
.m-



i et e et —

Throughout these investigations every possidle step has beem takea to
insure that the iafursation oltained be of such a practieal pature that it can de
readily applied to field conservetiocn problems. It is believed that it is
necessary for the results obtalned from the controlled mm-off plots and laberstory
studies to be supplemented by bresd and prectical fleld experiments in order to muke
possible such & practical applicatica of the research date,

Considerable progress ean be reported in this eccuneetion. However, the
project is just now reaching the stage where mcre emphasie will be placed on these
correlative field studies. Following below is 2 more detailed story of whet has
been accomplished and is being accomplished in this phuse of the investigations:

I. The development of prsctical snd cheap methods of measuring soil and
mater losses from field areacs,

1. Speeial field plot construction hes boen worked out and
used which ean be easily moved t0 permit normal field
culture of the experimentel areas.

Note: Four of sueh plote have beon installed on the experimental farm,
This work was done by Nr, Reuben B, Hicks as & part of his graduate thesis reguire-
ments, with the cocperaticn of the steff of the scil and water conservation project.
Sueh plots offer en opportunity to study scil end water losses under exmet field
eultural conditicns end will prove very helgful im the interpretation of the econ-

trolled run-off plot data.
il, The development of small watershed experimental areas.

1. For study of the effect of length of slope en soil end
water losses,

2. For the study of suech sechanieanl contrel as terraces,
eontour furrcws, and deep tillage.

3. For the measursement of soil and water lcsses resulting
from different typas of cropping prectices.

: Soms progrese has been mmde on these studies. Several small water-
sheds have been selected for study. Abous half of the necessary surveys and maps
have been made. The necessary meesuring and recording equipment has already been
obtained and will be installed this sumssr, It is planned to give considerable
effort toward getting these small watershed studles underway iz the nesr future.
They will be very importent se a supplement to the more detailed resesrch which is

111, Pield run-off studies in cooperution with the 7. V. A,
1. To determine the walue of T. V. A. phosphate in comserwing soil
and water on permanent justure lands through increased soil cover.



Hote: These imvestigetions are being uade in Uashington (Clab 3prings
Bxperiment Jtation) and dythe counties, Twelve fleld run-off plots are now in
operation, Six of these are located in that part of Wythe county lyimg in the
Tennesses Valley and the cther six are at the Clade Springs Zxperiment Ztatiem,
Mlm“plthb?hoca B« Eite, aAssistant County Agemt, T. V. 4. snd
the Scoi)l and dater Ucmservation Frojeet staff. Nr. Kite ip reaponsible for the
operation of the plots and the gsollection of the field records. All of ths analyses
work is being doae with the perscnuel and fuoilities of the soll and water conser-
vaticn project. It is plenued thet these studies be expended to include small fare
and satershed investigations. 1t is felt that Shis work comstitutes real progress
in the goil and water conservetion ressareh projeet becaunse it tends to bromden
the seope of usefulness of any data which may be obialned. 3

i1V, Proposed ccoperstive studies with the Seil Conservation Zervice.

1. To study the vitel questions involved in desipgning o
satisfactory conservation program on dright tobecco soils,

2. To study pressnt methods of mechanical erosion ecatrol such
a8 terraces, conteour furrows, terrace outlet chennsls, and
gully cemirol with the ides of reducing costs and ineressing

.ﬂ’im.

Hote: & oumder of field trips heve been mede by this staff and considerable
time given to the formulsticn of plans for the work but ne definite progress can be
reported. Howaver, the chance for cccperutive section on the part of the 503 seans
more promising now than at any other time,

In sddition tc completing the field experiments which are siready under
wey, it would he wery benefieisl to the project to add the following:

1. #xpand T. V. A. cooperstive studies to inelude small water-
shed investigations,

2. Set up studies in the iiedmwont region for the study of the
bright tobsceo srosicn probleoms and aleo problems in comnection
with the many different mechenical eontrcl msthods, (This
should be done iz cooperation with the 308, if poasible.)

FUBLIGATICNS

The soil and water conservaticn research project has not been in progress
encugh tc make a writtem report of its findiogs. However, the following srticles
nd talks were given by members of the staff during the year,

.E



8 Hadio talks

4 Newspaper articles

1 Faper presented cn the program of the Itate Soll and dater Cun-
servation Engineers' Conference.

All of these pertained to the work that is veing dons on the scil end
weter gpenservation research preo ject.

LABORATCHY ARD BQUIPMwP

The laboratory and field house hawve both been equipped entirely during
the year, Uhile consliderable equipment is still needed, it is felt that the
facilities now available are fairly satisfectory for the work, The soils lsbora-
tory hes been available culy during the last four or five months.

The possibilities for iaportant research iz soil and water comservetion
seen almest unlimited. The progrum and problews belug worked on ure degoming more
complex and important as the work progresses. The results of sueh work will
undoubtedly Shrow some light on at least a few of the dark, perplexing problens
of the ercsiom process.

Respsotfully submitted,

Jamesg H, Iillamd
Assistant Agricultural Eagirneer



SCIL AND WATER COBSERVATION RUN-CFF STUDIES IN THE
TENRESSEE VALLEY AREs OF VIRGIHIA

INTRODUCTION

In Japuary, 1935 the Tennessee Valley Authority, with the coop-
erution of the State Extension Division, started a program of general famm
improvement in the nime counties of Virginies thet drain into the Tennessee
River., The purpose of this progrem is to demonstrate through cooperating
farmers improved furming practices affecting the entire fam, It also in-
¢ludes demonstrations in ercsion control and weter conservation,

At the deginning of thie farm program two major problems presented
themselves, namely; arranging improved crop rotations and the adjustment of
the land to ite most profitable use. In meny cases this involved an entirely
new crop rotaticn for the low and more level land and the retiremsnt of the
more hilly land to permanent pesture, Through the use of proper kinds and
amounts of fertilizer, lime and seed, the results of the adjusted rotation
can be meaesured in actual crep production.

In order for the hilly land to produce sufficient plant growth to
Justify it remaining in pasture, it is necessary to add plant food, 48 a
means of promoting this phase of the program the T.V.A. furnished a triple
superphosphate fertilizer to bte applied on these pestures in amounts not to
oxceed 200 pounds per sere.

Une method of measuring the economical resulte of the inerecsed
plant growth as a result of the fertilizer application is tc get data on the
inereased pounds of beef or pounds of milk produced. 35till there remsins the
problem of measuring this affect on the conservation of scll and water. Nany
studies pertaining to these subjects have beon made in cther states on soil
types different from those in the Tennessee Valley. Hywever, when considering
the many conditions peculiar to this area, it is evident that desta obtained
from scil conservation studies in other states could not be depended on as &
yerdatick by which tc measure the effects of the T.V.a. fertilizer on the scil
losges and water run-off in this ares.

As early as 1935 the Agricultural Engineering Department of V.i .l.
suggested definite proposals to the T.V.A. for cooperative studies in soil
and water conservation. As the T,V.A. program expended the need for definite
quantitative data on the effect of pasture fertilization on moisture conser-
vation and ercaion control became a very important probiem,

FROCEDURE

In November, 1936 the Tennessee Valley .uthority authorized the
expenditure of §1500 for the development of simple field experiments for
the quantitative measurement of the effect of pasture fertilization on soil
and water losses. This progrem 18 being cdministered by the V.P.I. Extension
Division through its Agricultural Engineering Department.



It was lmmediately decided that the best way to begin the study
was to establish a number of simple field run~off plots in Wythe County
and at the Glade Spring Sxperiment Station. It was further sgreed that
all of these initial studlies should be on the Dunmore soil series since
it is one of the more important soils in the Tennessgee Valley area of
Virginia,

Necessary agreements were secured from Yy, W, V, Stimson and kr,
Charles Kinder, T.V.4, Cooperators, to establish run-off studies on their
farme in Wythe County. AMr. W. R. Perkins, Superintendent of Glade Spring
Experiment Station, arranged for snother zrea suitable for the atudies on
a farm adjeining the Experiment Station.

8ix plots were instelled in Wythe County and six at Clade Syring.
In all cases two plots were constructed on the same slope in corder that
cne plot might be treated a2nd the second ome to serve as a check. In
Wythe County slopes of 18%, 24%, and 37% are being studied and at Clade
Spring 15%, 23%, and 30% slopes are being used in hopes thut they may
serve as a falr check on the Wythe County studies.

Each plot has an area of 1/100 of en scre. They ere 8 fest wide
and leng encugh to enclose this desired area, measured on the horizontal
plane., An area at least 2 feet wide is left between each set of plots in
order to eliminate any possible border effect., The plots were constructed
by earsfully sinking 6 inch boards about 3 or 4 inghes inte the soil arcund
the area to be studied, Care wes taken not to disturd any soil lying with-
in the boards.

A% the bottom of each plot a catchment trough was put in flush with
the ground lime. All water and scil that comea off the plot is esught in
this trough and conducted into a tank below. The tanks retain the entire
amount of water and scil that might be lost during eny one rain period. The
ares cn each slope wos seledted s0 that the two plots might bhave uniferm
80il end compuarable ground cover at the beginning of the experiment.,

The different slopes in Wythe County had varying degrees of ground
cover. ‘The 18% slope has a short, fairly dense ground cover, with some blue
grass and clover and & large percentage of wild grmeses. This slope is
loceted on a northwest exposure. The 24% slope had the poorest ground cover
of the plets in Uythe County. It is lossted on a western exposure, The
cover ccnsisted of broom sedge and wild grasses with scarcely any clovers or
blue grass. The plote on the 37% had a heavy, dense growth of wild grasses
and broom sedge. This ares has an eastern exposure,

The creas selected at Clade Spring are all on approximately a
north-west exposure. All three slopes wers selected on an ares which had
very nearly the same ground cover as regards density and type of gresses,
The cover consisted of wild grasses snd weeds, very little blue grass or
clover and practically no broom sedge.



View of the tanks
used for retaining
run-off., Note the
standard rain gauge
located in the cen-
ter of the enclosure.

View of lower end
of run-off plots
showing leocation
of catchment
troughe and fence
enclosing the col-
lecting tanks.

View showing sen-
sral field lay-
cut of the run-
off plots at Glade
Spring.



The treatment of one plot on each of the slopes studled was
‘identiecal., The equivalent of 96 pounds of phosphate per asre of T,V.A.
fertilizer was carefully distriduted over the plots selected for treat-
ment. The remsining plots were not trested with fertilimer of any kind,

A mixture of 10 pounds of lespedeza, 5 pounds white clover and 2 pounds
red top per acre was sown on hoth treated and untrested plota, The

actuzl area in the plots mbove the catehment troughs is unfenced and live-
stock graze 21l plots. Thus, actual field conditions are approximeted ss
much a8 possible. The catchment troughs and tanks are protected by wire
fencing.

The amount of precipitation on the plots is messured by a stand-
ard rain gauge. Unly one gauge is used at Glade Hpring since all plots
ars on the same genersl exposure and fairly close together. The guuge is
sot up in the inclosurs below the 23% plot for proteetion. In Wythe County
one rain geuge is used on the 18% slope end one gauge for the 24% and 378
slopes since the latter are separated from the 18% plot by about 1/2 m‘l.l..
The 24% and 37% plots are sbout 150 feet apart,

e rainfall for each period of precipitation is measured, and
the approximate duration of the rain is noted, After each rain that pro-
duces run-off the water in the tank is carefully agitated until sll soil
materials ere in suspension, Two 1/2 gallon samples are then collected
from esch tank, Uhile the soil particlea are still in suspension a 9 gal-
lon bucket is filled to a mark on the aide and weighed on e spring balance.
This weight is recorded and the remsinder of the water is measured out by
volume, carefully filling each bucket to the same mark, Fracticns of a
bucket are weighed. In this manner the pounds of run-off from esch plot
are determined. A portiecn of the gaullon sample taken is dried down to de-
termine the soil-water rstio end the sctual soil and water losses from each
plot are determined., A composite sample of 1/1000 of the rum-off from saech
rainfall is alsc retained in order that determination for the varicus plant
foode lecst may be made pericdically for esch plot.

30il semples have been collected from each plot and variocus
lavoratory analyses will be made on them in the near future. It is believed
that such information will prove importent in the enalysis of the field run
off data.

FRESENTATICN AND DISCUSSICN OF DATA

All plots were constructed during aApril and lay of this year
under the supervision of Mr. G. D. Kite, former T.V.i. assistent County
Agent in 4ythe County. Mr., Kite left the service of the T.V.i. in June,
three monthe before kr. W He Dickerson was appointed to take over his
duties. During this three month period nc one was in close supervision of
the plots, consequently, the data is not entirely complete for this pericd.

Table 1 shows the entire amount of run-off occurring from the
8ix plote at Glade Spring through September 7, 1937, Up to this date no
samples were collected for laboratory anaslysis and scile-weter retic determi-



Table 1. Run-off losses from Glade Spring Flots
(Dunmore Soil)

Rain- Run-off losses in Gallone Fer Acre
Date | fall
in 156 | 15% 234 23% 30% 30% Duration

1937 | Inches| Slope| Slope | Slope | Slope | Slope | Slope
Fort. | Unferth Fert, | Unfertd Fert. | Unfert

June | 3.35 240 778 204 177 480 204 Accumulated rain

30 for entire menth.
July | 1.83 360 468 240 264 500 | 144 Accumulated rain

12 ' for July 1 - 12,
July | 2.28 0 0 {131% 2195 1859 480 Accumulated rain

31 for July 13 - 31,
Avg, | 1.10 108 84 96 72 72 84 Intermittent showers,
13

Septd 2.77 |5733 (11671 J00O28 21878 10028 7005 General rainm.

25
7
Tot. | 13.06 |6741 |13841 778 25450 13459 8757

nation., Note that om the 15% and 23% plots the run-off from the unfertilized
plots is approximately twice that from the treated areas, while for the 30%
slope the fertilized plot has been giving the greatest losses. This tendency,
however, is tending to reverse itself in the more recent rains. A number of
laboratory tests will be made et a later date which may help to explain such
tendencies.

Taple 2, Water lLosses from Glade Spring Plots

Rain- Water Losses in Galloms Fer Acre

Date f:ll 5% 5% 525’ E s
1957 | Inches| Slove | Slope [Slope | Slops | Slope | Slope

Zark. | UnfortiFert. | Unferts pert, | Unfertd ,
Oct. | 1.756 | 2039 | 3417 | 899 2745 | 1890 | 2470 | Two days rain

Oct. | 1.97 2489 4897 (1911 7770 2009 1359 % »
18
iﬁt. 1.79 4200 5650 1992 14944 2037 15811 G s »

Tot. | 5.51 | 8728 |13964 |4802 25457 6036 5340




Tables 2 and 3 give the water and soil losses from the Clsde
Spring plots for the rains since September 7. Careful soil-water retion
deterninations were made in the laborstory from representstive semples
of run-off oollected in the field. The scil losees are nsturally ex-
tremoly small bdbut it is interesting to note that cn each slope the losses
from the treated plots sre very much less. It is realized that such small
losaes nre negligible but such a trend may be important,

Teble 3. Solil losses from Glade Spring Flots
(Dunmore Soil)

Date nt::.:. Soil losses in Founds Fer icre
1939 | in 15% | 15% 23% 2¥% 30% 308 Duration
Inches| Slope] Slepe |[Slops |Slope | Slope Slope
Tert.| Unfert.| Fert. |Unfertd Fert. Unfert
Cot. 1.75 6.8 13.9 3.8 11.8 7.0 9.8 Two deys rain
8 ,
Cet, 1.97 7.8 16.7 4.7 av.2 4.5 4.7 Three * »
18

4.1 11.0 11,0 17.3 Two » .

Cet. 1.79 | 11.6 58.1

Table 4. Uater losses from Wythe County rPlots-itimson Famm

{Dunmore Soil)
mu:mn later Losses in Gallons Fer Acre
Date n
Inoh 18% Slope 18% Slope
- Fortilized | Unfertilized A

Auge.ll 2.2 3,246 2,476 Showers
Aug.85 2443 Catchment Tank Disturbed T™c days general rsin
Aug.30 2.7 17,453 9,443 Cenersl rain
Sept.7 1,20 737 © 144 General rain
Oot.B 4.086 11,465 5,186 Three days general rain
Cet.18 2.54 8,970 2,842 Two days genersl rain
Cet.28 1.99 7,538 1,416 Two days rain
Total

The data shown in Tables 4 and 5 is not believed to be reliable be-
cause immedistely preceding the rain of sugust 285, a bull broke through the
- fence enclosing the tenks and ocxtohment trouchs and severely damaged this
equipment. In order to muke the necessary repairs the entire cstohment trough



Table 5. Soil losses from Wythe County Plots - Stimson Farm

(Dunmore Soil)
Date &:l.t‘lll Scil losses in Pounds Per Aore
" "16% Giope 16% Siope
1937 | Inches Pertilized Unfertilized Duration
Aug.ll 2.20 38.0 58.0 Showers
Aug.25 2.45 Catchment Tank Disturbed Two deys general rain
M-SO 2.71 22,0 77.0 General rain
Sept.? 1,20 7.0 0.6 . "
Cet, & 4.0 20.0 15.0 Three days gen, rain
Get.18 2.54 1l.4 8.1 T™wo days rain
Cet.28 1.99 12.5 8.8 Twe daye rain
——— . : ——— mese———
Total 17.14 _ 180.9 156.2

had to be removed. This, of course, caused certain soil within the plot area
to be disturbed. It is imposeible to evaluate the effect of such disturbance
on run-off, Therefore, it is Lelisved that the data obtained from these
plots will not be dependable until the plots have had sufficient time to re-
sume normel soil end plant conditions.

Table 6. Water lossea from Wythe County Flots - Kinder Famm
{ Dunmore Soil)

Vater loasses in Callons Far Acre

Date Rainfall

in 24% 24t 37% s7s

- inches 8lope Slops | Slope | Slope e

1937 Fert, | Unfert) Pert. | Unfertd
iug.1l 2.41 887 848 Showsrs
Aug.20 2.40 10,580 15,845 | 5,338 6,750 Two days gen.rain
Aug.30| 2.80 | 17,409 | 23,237 | 9,686 | 11,244 | Genersl rainm
Sept.7 1.20 528 1,870 192 360 Ceneral rain
Cet, B 4.31 17,483 29,504 ) 6,164 | 16,787 Three days gen.rain
Cet.18 8,65 7,963 16,317 3,638 6,990 Two deye rain

Cet.28 2,13 6,469 15,062 ) 1,872 3,720 Two days rain
Total I 17.90 60,419 102,091 | 26,282 | 40,851

The data in Tables 6 and 7 shows the same tendencies as explained
for Tavles 2 and 5, Again, the scil losses are amall but the water losses
are indeed significant., For instance, on the 2¢% elope, untreated, the water
losas for the period from iugust 11 to Cotoder 28 wes 102,091 gallons per sere

or approximetely 20 percent of the entire rainfall, For the same period the
24% treated slope lost slightly over 12 percent of the total rainfall through




Table 7, Soil Losses from Wythe County Flots « Kinder Farm
( Dunmore Soil)

Date | Rainfall 8oil losses in Pounds Fer acre

in 24% 249 394 57%
1937 Inches Slope Slope Slope glope Duration
Fert, Unfert.]! PFert. Unfert.

m 11 gq“l 4,7 31,0 ﬂlﬂplill Hot Teken| Showers
Aung.25 2.40 89.0 416,0 | 22.0 25,0 2 days gen,rain
Aug.30 2,80 58.0 a77.0 48,0 59,0 Genersl rain
Sept.7 1.20 1.4 9.4 1.0 1.5 Ceneral rain
Qete. S 4,31 41.0 141.0 8.2 48.0 3 days gen.rain
Oet.18 2.65 16.3 67.2 11.5 21.4 2 days rain
Oet.28 2.13 12.4 32,0 4.2 10.4 2 days rain
Total 17,90 222.8 973.6 95.9 163.3

run-off, The losses from the 37% slope showed the same relationship bdbut
considerably smaller leosses. This may be due to a better land cover at the
beginning of the experiment.

The data shown in Table 8 is significant because it shows that the
concentration of the run-off from the plots is higher where no fertilizer
treatment has been applied. This is true even for the unfertilized plots
which have shown less run-off than the correaponding treated areas.

Very few supplementary laboratory tests have been completed to
date. Composite samples of all run-off materials are being kept in order
that periodic analysis can be made in the future, Some equipment has already
been purchased for this work. It is plenned to determine as completely as
possible the total amount of plant foods which may be lost through run-off,

Table 8., Ratio of 8Soil losses to Total Run-off for Rains of

October 5, 1937 through Cctober 28, 1937
Ratio of Soil loss to Total Run-off

PLOT Rain Oct 5, 1937  fain Oct. 18, 1937 |Rain Cot. 28,1937

Fert. Unfert. PFert. Unfert. Fert. —{hfcrt.

15% Slope «000402 .000487 | .000351 | .000394 | ,000333 | .000746
18* Slope «00021 .000313 «000153 « 000384 « 000200 000467
23% Slope .000428 -000491 | .000286 | 000403 »000249 | .000088
24% Slope .000281 «000571 | .000266 | 000494 «000230 | .000255
30% Slope .000419 .000476 | .00018 «000345 «000650 | .001%74
37% Slope - 000260 .000396 | .000379 | .000453 .000393 | .000338
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Various physical tests which may have u direct bearing on the
erosion process will be made, It is bellieved that such testa will be of
great value in explaining und interpreting the field data. Some preliminary
studies in aggresate analysis of the Dunmore snd destmoreland scils have al-
ready been completed and are presented briefly in Figure 9., The Westmoreland
scil 18 inciuded becsuse 1% ip a very important pasture soil in the Tennessee
Valley arsa of Virginia and should receive early ccnsideration in these stulies.

COTLOCK

The preliminary results ef these studies definitely indicete that
the pastures located on Dunmore soils are losing much of their annual rainfall
along with swall amounts of top soil., It seems very important to make further
investigations to determine definitely how much, if any, of these losses can
be eliminated through fertilization both with end without the sid of different
mechanieal structures,

In order for such investigations to be accurate and complete several
ef the mcre important pasture land solls must be studied thorsughly. Certainly,
the destucreland soll should be atudied elong with the Dunmore series, .8
personnel and funde will permit, the experiments should be sxpanded to include
the following soils in the order listed - Clarksville, Frederick, Hagerstown,
and kuskingug.

Thus, it is recommended that the following »lan of work be followed
and developed during the present fiscal yesr:

1. Continue the operation of the 12 run-off plots on the Dunmore
soil,

2. Develop at least two small watersheds having an ares of not more
than 25 acres each on Dunmore soil, which lend themselves to
the estadlishment of run-off measuring equipment and tc the
study of the effect of fertilization with T,.V.A, phosphates,

3. Construet approximately 12 run-off plots on Westmorsland soil
for further study of the bdeneficial effects of fertiligation on
soil and water conservation,

4., Develop at least two small watersheds on Festmorelend soil similar
%o the ones deserided under (2) for Dunmore scils.

8. By means of several small watersheds or otherwise, install def-
inite studies to measure the effect of fertilization plus such
mechanical structurss as contour furrowing end terracing on soil
and water ccnservatiocn.

6. Get up a8 many generalized field experiments as possidle where
pericvdic observations and field tests can be mada, These are to
irglude the study of diversion ditchee, gully and gull reclama-
ticn and other engineering services.
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