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Personnel:
C. B, Seitz, Head of Dept. (part-time) )
J. H. Lillerd, Jr., Asst. Agr. Engr. (July 1, 194l-May 17, 1942) ) Va. Agri.
Howard T, Rogers, Asst. Soil Tech. (July 1, 1941-8ept. 1, 1041) ) Expt.
(June 8, 1942-July 1, 1942) ) Sta.
Woodrow N, Linkous, Aoting Asst. Soil Tech. (Sept. 1-6, 1941) )
Emenuel Azar, Acting Asst, Soil Tech. (Oot. 1, 184l-May 31, 1942))

D, W, Cardwell, Assoc, Hydr. Engineer (part-time) )
Jesse Elson, Jr, Soil Surveyor : ) 8. C. 8.
W- H. muhr”n, Asst., A&Pi- E’lﬁr. (plrt-tim) i ) 2. 7. ‘..

Woodrow N. Linkous was appointed Aoting Assistant Soil Techmologist on September
1, 1941 to fill the position vacated by H, T. Rogers who was on leave %o pursue
greduste work from September 1, 1941 to June 8, 1942, MNr. Linkous resigned
September 6 to mocept a position with the New River Ordnance Works. On October
1, 1941, Emanuel Azar was appointed as Acting. Assistant Soil Technologist and
gorved in this ocapacity wntil Mey 31, 1942. J. H. Lillard was grented leave for
a oivilian position with the U, 8, Army in war service beginning May 17, 1942,
His duties were taken over by Emanuel Azar,

Proireu and results g_t:_ researchs

(A) Soil end water losses from cropland: Operation of the system of runmoff
plots to study the effects of slope, cheracter of soil, rainfell, and
cropping treatments on erosion losses was continued,

Due to unusually low annual reinfall end the almost complete ebsence of
the usual high-intensity summer thunderstorms, there were no importent
runoffs from the control plots during the year. Considerable time was
spent in tabuleting and computing reinfell intensity dete, as well as
runoff records of the past few years. Analysis of past records from the
runoff plots have provided additbnal information on the effect of cover
and slope on rates end emounts of rumoff in the Limestone Region of
Virginia,

A report of a laboratory study of the nature of eroded materials and plant
nutrient losses from these plots during the period 1937-1940 was made,.

The aims of this study were: (1) to obtain quantitetive informeation on
the total emounts of the mejor nutrient elements removed by erosion from
Dunmore silt loam (an extensive oropland soil type in the limestone valleys
of gouthwestern Virginie), when cropped to & corn, wheat, clover rotation,
and (2) to eveluate the seriousness of these losses by a study of the



(8)

relative solubility of the autriont elements im the eroded material,

The material which was eroded from 5 to 254 slopes of this soil whem
cropped to corn was 16 and 11% richer in total nitrogen and phosphorus,
respectively, thamn the origimal soil. However, the average loss of the
soil's supply of total M, Py0g5, (a0, K20, and MgO in the Ap horizom by
erosion during the 3-year rotation was only about 1.5%. The surface soil
of the plots cropped to corm contained 58 p.pe.ms of dilute sulfuric scid-
soluble phosphorus, while the material removed from these plots by erosiom
contained 70 pe.pems of this "available" phosphorus. Likewise, the eroded
material showed a higher concentration of ex ble potassium (1.42
MoEe/100 gmse) then the original soil (0.59 MeE./100 gmse)e Also, the
ercded material contained 6 to 8 times as much water-soluble organic
phosphorus as did the parent soil. These results show the more easily
extractable nutrient forms of these elements were being lost from the
soil by moderate amounts of eroelom at greater rates than the less solu=
ble forms. It was comcluded that relatively slight sheet erosion may
result in a temporary lowering of the fertility level of a soil out of
proportion to the amount of soil lost,

A study of the effect of cropping and fertilizing treatments om the
physical properties of the soil as they affect its ercdibility led to
an investigation of the relatiomship of different fractions of soil ore
ganic matter to soll aggregation. Soil samples from 96 plots of a 352~
year fertility study (conducted by the Agromomy Department) were used im
this investigation. '

During the year, 578 samples wore analyzed for total and alkali soluble
erganic matter for e total of 1152 determinations. This analytical work
was conducted in an attempt to explain a relationship which existed be-
tween organic matter and soil aggregation in 1940 after liming, end did
not exist in 194) without further liming. The alkali soluble organie
matter in these soil camples weg determined in order to ascertain whether
this is the specific constituent of the organic matter involved in soil
aggregation.

The data obtained for both the 1940 and 1941 seasons showed that the large
soil eggregates (1-2 mn.) contained more of the alkali-soluble organie
matter than the small aggrogates (0.1-0.,26 mme)e This indicated that the
alkali-soluble organic matter had collected im the large soil umits and
may have acted as a cementing agemt im the soil. These data also supported
the contention of some investigators that lime in the soil hastens the
deconposition of organic matter, '

Some progress was made im the preparation of material for & bulletin on
erosion comtrol im Virginia. '

Hoisture comservation and erosiom control on permanent pastures; During
the year, the old conmtour furrew study (2.A (1) in the Revised Project
Outline) of the most effective spacing of furrows for moisture conservae
tion end control of erosiom in permanent pastures was discontimued, as



it had provided preliminary informetion meeded for designing a more
oomplete experiment on furrows, A working plan was drewn up for this
new investigation entitled "The Practicebility of Contour Furrows for
Conirol of Erosion in Permanent Peaatures of Virginia." (This is proe-
jeot 2.A (2) in the Revised Project Outline).

The speeific objectives of this study are: (1) to determine the erosion
ecntrol afforded by contour furrows on pemanent pasture land, (2) the
effect of contour furrows on moisture conservation and distribution,

and (3) the effect of distribution of water by contour furrows on the
growth of pasture vegetation,

To attain these objectives, twelve one~-fiftieth aere plots, with four
treatments triplicated, were laid out on Dunmore soil on permanent
pasture land on the "Smithfield" farm. Figure 1 is a sketeh of the
rendomized blook layout for these 12 plots showing the treatments end
plot assigments,

The twelve plots were enclosed by oak boards inserted epproximately six
inéhes in the ground. At the lower end of each plot & conorete oatche
ment trough (see photograph) end approach flume were constructed. Pigure
Z is & detuil drawing of this installation.

The effects of the treatments will be determined by soll and water losses,
vegetative yields, and soil moisture data,

Further deteils of this experiment may be seen from the attached photo~
graphs,

The results of the study of the effect of superphosphate on runoff and
erosion from pasture land were reperted in Bulletin 77. All the plots
used in this study were discontinued, except a group at the Glade Spring
Substation where new side wall instellations were mede. Records of
runoff from these plots and from seven pasture watersheds arebteing kept,

(C) Rates end amounts of runoff from small agriocultural watersheds; Records
of rainfell and runoff, as well as soil moisture and cover conditions,
have been collected throughout the yesr on watersheds WeIX end WeIII.
Watershed W-I was discontinued because a runway of the enlarged VPI
Airport has dissected the area and its effect on runoff cannot be eval-
uated without & resurvey of this watershed,

A survey of the mew gaging stetion, which was constructed on W-III in
1940, was made and & final design drewing prepared, Rating tables for
this station are now avajileble to date.

Considerable effort hes been mede %o bring the records from the two
Blacksburg watersheds to date. All runoff data from W-II and W-III
have been compiled for the years 1838, 1940 and 1541. Data from the
rainfall rneasuring station serving these two watersheds heve been
campletely compiled for the year 1840 and pert of the year 1939, Sum-
mary tabuletions of outstanding runoffs from the two Blacksburg water-
sheds have been sturted,



In mddition, records of rainfall and rumoff have beem collected from
Danville watersheds WeI, WeII and W-III, and progress has been made
in oompiling and computing past records from these watersheds. A hye-
drologic bulletin covering rumoff studies at Demville and Blacksburg
is being prepared. ;

The year 1941 was umusually dry et Blacksburg where the total precipi-
tetion amounted to 27.6 inches as compared to & normal of 43.0 inehes.
This dryness continued until about the middle of ifay, 1942, when the
drought was brokem. Since then mamy heavy raims and thunderstorms have
occurred, producing several high runoffs and considerable erosiom om the
two Blacksburg watersheds.

3« Publications:

Ae Publications issued:

le Addy, Ce BEe, DelaBarre, C. F., end Cardwell, D We Suggestions for
the Building and Management of Farm Fish Pomds in Virginia., Bul. of
the Va. Poly. Imst. Vole. XXXV, No. 11, dJune, 1942,

2. Cardwell, D, W, and Dickersom, We H., Jr. Runoff from Terraced Areas
under Conditions of Extreme Flood. Tramsactions of the American
Geophysical Uniom, Part I1I, 856-862., 1941,

3. Dickersom, W, He Jr., and Rogers, He T Surface Runoff and Erosiom
from Permenent Pastures in Southwest Virginia as Influenced by Applie
cations of Triple Superphosphate. Virzinia Agricultural Lxperiment
Station Technical Bulletin 77, December, 194l.

4, Elson, Jesse. A Comparisom of the Effect of Certaim Crops, Pertiliszer
and Manure, Carbon-Nitrogem Ratio, emd Organioc Hatter on Wator-stable
Aggregates. Proceedings of the Soil Sciemce Soclety of America.
8:80-90. 1“1. J

5. Lillard, James H., Effect of Crops and Slopes on Rates of Runoff and
Total Soil Loss. Agricultural Emgineering Jourmal, Volume 22: 396-
590’ lo‘l‘llb.l', 19"1! L

6e Rogers, He T., and Elson, Jesse. Effects of Slope, Character
of Soil, Rainfall, and Cropping Treatments on Brosion Losses from
Dumuore Silt Loam, Virginia Agricultural Experiment Station Techmical
Bulletin 72, August, 1941,

7« Rogers, He T« Plant Nutrient Losses by Erosiom from a Cora, Wheat,
Clover Rotation om Dunmore $ilt Loam. Proceedings of the Soil Science
SOdM of America. 8:383-21’1- 1942,

B, lManusoripts Mamd:
1. Cardwell, David We Forms of Presentation of Hydrelogie Information.

Paper presemted at the Winter Meeting of the American Society of
Agricultural Engineers, December, 1941,



2+ Elson, Jesse and Azar, BEmanuel. Total and Alkaliesoluble Organie
Matter in the Scil amd Aggregates as Influenced by Liming.

3 Lillard, James H. Ingineering Aspects of Vegetation in the Comserva-
tion of Soil and Water. Presonted before the Soil and Water Conserva-
tion Section of the North Atlantic Meeting, American Society of Agrie
culturel Engineers, at Jackson's Mill, West Virginia, September, 1941,

4, Accomplisiments:

Most of the results of these studies have boen summarized and reported in
station bulletims or technical journeals. The results are being used by
farmers, extension men, and other agricultural workers im the state.
Specific runoff data have beem furmished the Hydrolegie Division, T.V.A.,
The Potomac Flood Comtrol Survey, and the S.C.S. Regiomal Enginsering
Division to be used as & basis for the design of erosion control measures.
The Blacksburg and Damville data have beem used as a bhasis for the dee
sign data appearing in a recemt bulletim on farm fish ponds.

5« ¥ork %o be comploted duriny 1942-1943:

It is believed reporte can be mede om the following imvestigetions:

1. The lose of surface applied superphoephate and limestonme
runoff from pasture sods. Probably for jourmal
publication.

2. Hydrologic data<BEuncff Studies mear Blacksburg and Danville,
Virginia, Most suitable for technical bulletinm,
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LAYOUT OF PLOT SYSTEM FOR GONTOUR
VA.

FURROWS STUDY AT BLACKSBURG,
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A general view of the four plots inm Block No. 1 of
the study of contour furrows on pasture land.

View of newly constructed comtour furrows on plot "C" of
Block No. 1. Plot "B" is in the background.



A detail view of concrete catchment trough, approach
flume, divisor, and galvanized tank om plots of the
new pasture furrow study.

A view showing the Geib divisor and galvanized tank for
fractionating and catching runoff from the plots.
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