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In_vestigations in Erosien Control and Reclamation of -
Eroded Land at the Central Piedmont Conserva%i_on
Experiment Station, Statesville, N. C.. 1930-40.'

By T. L. CorLEY, senior soil conservationist, LUk A. Founesr, wssistarnrt soil con-
_servatioftist, A, G. McCawL, senior seil conservationist, und F. C. Bewr, Chief,
Eresion Control Pructices Division, Shil Conservation Service.?

THe UNiTEp STaTES DEPARTMENT OF AcricuLTure, SoiL CONSERVATION Service, 1N
COOPERATION WITH THE NowrH CAROLINA AGRICULTURAL ExpenimenT Statron,
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SUMMARY

The Soil und Water Cunservation Experiment Station near Stutesville, N, C., was
established in 1930 as u coeperative project between the Department of Agrieuliure
and the North Carolina Agricultural Experitemt Station. Experimental work —ras
contluded and the Station was closed Decenber 1, 19:40.

The Statien was established to serve the central Piedmont problemt area, extend-
ing from central Virginia to the southern South Cazolinn-Georgia boundary, in which
the Cecil soil series comprises approximately two-thirds of the area. Cotton, corn,
and 1obacco are 1he leading crops srown in the urea. Approximately one-third of the
total land urea is used as active cropland. Smull Tarm units predominate, and more
than one-half the farms are operated by tepants or sharecroppars,

The average annual rainfoll at Stalesville is 50 incles. Thunderstorms are the
predominant type of storms during the swimmer but winter ruins are usually of long
duration and low intensity,

A reconnaissance survey, made in 1934, shawed 39 percent of the urea to be mod-
erately to severely eroded and 29 porcent more to have sulfered appreciable erosion.
Out of the total ares damaged by erosion 18 percent was affected by gullying ond 3.35

1Submitted Mor publication Febroary 1944,

3Foroter members of Lthe stulign stall wha conlributed tu the plunning and develepment of the resanrch
program are J. M. Snyder, wha had immediate sopervi of Lhe soil und agronnimic work feom 1930
1a 1933, F, O, Bartek, E, P. Deatrick, wad C. 5. Slater.
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percent of the total lund srea had been abandoned because of erosion. Investiga-
tions inte the causes and consequences of erosion and methods for its control were
conducted on plots of virious sizes, fields, and terraced and natural watersheds.
Meteorological records were kept of the amount, duration, and intensity of each
individual storm. .

The control plet studies showed that runeff and soil losses were directly related
to rainfall imensity, but the magnitude of loss was modified by such other factors
s soil type, soil moisture, state of cultivation, degree and length of siope, und extent
of proteclive cover on the seil.

Runoff and soil losses under gouvd vegetnl cover romposed of sod or woods were
of negligible quantities throughout the period of record. Burning of woeds litter
increased runoff and soil lusses to seriously large quantities.

A #yeur rotation of cotton, corn, wheut, and lespedeza derrcased the soil locees
to less than onehalf that of continbous colton. Cotton in the rotation lost 70 percent
and lespedeza but 4 perecnt as mucelt soil us continuons colton.

The reduced suil losses from areas under crop rotations, demeonstrate the protective
effeets of crop cover and organic residue for land planted to row crops.

Little difference was recorded in the runoff and soil losses from desurfaced and
normal topsoil plots cropped to continuous cotton. Fertilizer applications annually
and & 2-year rotation of cotton wnd eorn in which cowpeas were included reduced
soil losses on the desurfaced plots to upproximately one-hall that of continwous
cotton on desurfuced suil,

Runoff and seil losses during the summer scuson cemprised the greater portion
of losses in all veses of cecord, A unifoon cropping of the experimental plets te
continuous cotton for 2 vears, following the clese of the experiments, showed residus]
effects of sod crops, bul no residual effects from the erop rotations on runoff and
soil losses. :

The cotten and oganic matier addition plots, showed the benefigial effects of
organie matier applied to these Piedmont soils, in the form of woods litter, woods
litter compost, and mwamire, A comparison of terraces of different lengths shows that
the soil and water losses were practicully the same for the 1,700 and 2,000-foot lengths
but considerably less for the 1,400-feot length, Results from terruces with differem
vertical intervals indirate that [or best results the intervuals should be uppreximately
4 feet. Foo the experimemal field F with lund slope of 8 to 10 pereent and & channel
grade of 3 inches, the losses decreused when the interval was reduced to 2 feet, bu
increased when the interval was increased to 0 feet,

Terrace B-5 with a G-inch uniform grade lost approximutely 3 times us mach soil
and 50 percent more water than B-1 with a uniform: grade of 3 inchize. Terruces D3
with f-inch grade and D2 with a S-inch grade lost decidedly more soil and water
than these with 3-inch grades. Terrace D-4 with u varfuble grade 0-6 inclhes and
D-3 with u uniform grade of 3 inches showad about the same losses. A terrace with
Ginch uniform grade showed 20 pervent greater soil loss than the vuriuble grade
of 86 inches.

Terrace profile studies indicate thut mintenznee practices have ended to shift
thre ridge up the slope te a stight extent. The results of experiments conducted en
the station farn: are interpreied in terms applicable 10 the ceniral Piedment srea.

INTRODUCTION

This bulletin is one of a series of reporis designed to cover the first
decade of experimental work at each of the I0 original soil erosion ex-
periment stations established with funds appropriated by the Congress
and carried in the appropriations for the United States Department of
Agriculture.

On December 18, 1928, the Buchanan Amendment (7)}% to the Agri-
cultural Appropriation Bill {or the fiscal year 1930, appropriating $160.-
000 for soil-erosion investigations, was adopted by -the Honse of Repre-
sentatives. Plans were developed for the establishment of experimental
work on lands representative of large problem areas of eroding land in
various parts of the country. Eventually, 10 experiment stations were
organized to serve the several problem areas. (2, 3, 4, 5}. The location of
each of these stations is shown on the accompanyiong map.

#ltalic nombers inm poreclbeses refer to Literatnee Cited g, 66,
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Map of United States showing locetion of 10 soil conservation experiment statioas.

The research programs of the stations were designed to investigate
the causes of erosion and to determine the most effective and practical
methods of checking and centrelling 20il and water losses from the
agricultural lands of the areas. This included experiments with vari-
ous types of vegetative cover; soil treatments; cultural and cropping
systems to determine their ~omparative effectiveness in preventing
erosion; studies of the performance of terraces and check dams of
different designs in removing runoff without injury to scil and crops,
and attempts to reclaim and revegetate eroded land. The investigations
were carried on in cooperution with the State agricultural experiment
stations.

In April 1935 the Soil Conservation Act was passed by which the
National Government was definitely committed to the policy of soil and
water conservation and provision was made for the establishment of
the Soil Conservation Service in the Department of Agriculture. The
stations, at this time, became an integral part of the research activities
of the Service.

The Soil and Water Conservation Experiment Station near States-
ville, N. C., was established in 1930 as a cooperative project between
the United States Department of Agriculture, the North Carolina
Agricultural Experiment Station, and the State Department of Agri-
culture. Largely through the efforts of R. Y, Winters, former Director
of the North 7.avelina Agricultural Experiment Station, a tract of land
adaptable to experimental purposes and representative of the central
Piedmont problem area, was leased by the State Experiment Station
and made available for experimental purposes. The original plan
provided for the operation of the station for a period of 10 years. This
plan was adhered to and the final termination of the station work wae
made on December 1, 1940.
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. The Centrol Pisdmont Problam Area.
W The Soil and Water Consarvation Experiment Stolion nagr Statesvile, N.C.

Figure 1.—Logation of the central Piedmont problem area and of the Soil and Water
Conzervation Experiment Station near Suntesviile, N. €

THE CENTRAL PIEDMONT PROBLEM ABEA
Locarion ann EXTeENTY

The Piedmont region of the United States lies between the Atlantic
Coastal Plain on the east and the foothills of the Appalachian Moun-
tains to the west. The Piedmont Platean extends from eastexrn Penn-
sylvania across Maryland, Virginia. the Carolinas, and Georgia into
east-central Alabama. It is widest in North Carolina which contains
38 percent, or 12,000,000 acres of the region. .

That part of the Piedmont extending from central Virginia to the
southern South Carolina-Georgia boundary is the area to which the
results of the experiments condueted at the Soil and Water Conserva.
tion Experiment Station near Statesville, N. C., are most applicable.
This area, designated us the central Ptedmont problem area, is shown
in figure 1.
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"TOPOGRAPHY

The prevailing topography of the central Piedmont problem area
is that of a high plateau dissected by numerous streams, so that the
area presenis a sharply rolling and uneven surface. In general, the
interstream areas are undulating to gently rolling and become hilly
near the streams where the slopes are short and broken. Heavily eroded

.and gullied areas are common, particularly near the larger streame.

Elevations range from about 300 feet above sea level or the border of
the Coastal Plain to about 1,200 feet in the western part of the area,
where the foothills of the mountains begin. At the Statesville atation
elevations vary from 765 to 975 feet above sea level. The aerial photo-
graph of the station farm located about 10 miles northeast of States-
ville, presented in figure 2, illustrates the typical topography of the
problem area.

Geologically the greater part of the area is one of the oldest in the
world. It dates hack to the Archeozoic and Proterozoic eras, which
antedate the formation of the Appalachian Mountains. The surface
has been worn down probably several hundred feet through geolegical
processes.

SOo1LS AND VEGETATION

The soils of the problem area were formed by the weathering in
place of crystalline rocks and belong to the general group of Reéd and
Yellow soils. They are low in alkalis and silicate silica and high in iron
and alumina. They are generally marked by wide differences in texture
between the A and B horizons and are usually highly leached and
eluviated.

The prineipal 50il series is the Cecil, which comprises approximately
two-thirds of the area. This series, together with the Durham, Appling,
and Worsham series is derived from granite and gnejss. The twe prin-
cipal types are Cecil clay loam and Cecil sandy loam of which the
former is much more important. The latter has the normal profile from
which the clay loam has developed through removal of the A horizon
by erosion. The normal or mature, undisturked profile, that of the
sandy loam, consists of a very thin surface of leafmold, mainly from
deciduouns trees, underlaid by a 2. or 3-inch layer of light-textured,
or sandy material mixed with enough organic matter to give it a dark
color, and this layer in turn is underlaid by a pale-yellow or grayish-
yellow sand, Ioamy sand, or light sandy loam. These two layers consti-
tute the A horizon. The B horizon is red clay containing some sand,
and increases in thickness from the northern to the southern part of
the problem area where it sometimes attains depths of 5 to 8 feet.
The C horizon is reddish or yellowish loose material derived from the
disintegration of crystalline gneisses und sehists and varies greatly in
thickness, in some places attaining depths of 50 to 100 feet.

Other soil series of the problem area are the York, Louisa, and

Madison, derived from mica schist and quartz mica schist, and the

hasic rock soils, Tredell, Mecklenburg, and Davidson. The three soils
last named arc usnally {found on flatter areas and have a more regular
topography than the Cecil soila. The Helena and Wilkes series, derived
frem mixed rocks, ulso occur in the aren. A smaller hut important soil
group is derived rom slates und from fine-grain voleanic rocks. The

Alamanee, Herndon, Georgeville, and Orange (lormerly Conowingo)
et
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Figure 2—Air view of the central Piedmont Soil and Water Conservation Experi-
ment Station farm, Statesville, N, C.
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series comprise this group. A third group, derived from sandstone and
shale, includes the Granville, White Store, Wadeshoro, and Penn series,
found in the Triassic Basin, The Chesterfield and Bradley soils, which
are found on relatively small areas, have subsoils of Piedmont material
overlaid by Coastal plain topsoil.

Of the Piedmont seils, the Red soils, including the Ceeil, George-
ville, Davidson, Lounisa, Madison, Wadesloro, and Penn, and such
heavier soils as the Mecklenburg, Alamance, Herndon, and Orange are
primarily suited 1o general farming, including rotations of small prain,
hay, or green-manure crops, corn, and cotton. Tobacco is grown on a
few of the lighter soils of the series mentioned. The sandier series, such
as the Durham, Appling, Granville, Wlrite Store, Chesterfield, Bradley,
Helena, and York ure used extensively for bright tobacco, cotton, corn,
¢ -eet potatoes, vegetables, and fruits; hay crops and grains are grown
on these soils only to a limited extent, All the problem area was origi-
nally timhered. Both pines and hardwoods are found, usually in mixed
stands {fig, 31,

Figure 3.—Woaoded watershed, central Piedmont Soil and Water Experiment S1ation,
Sutesville, N. . Stand made up of pine ghout 35 years of age with voung hord-
woods coming in as uhderstory. General condition of woods in which no recent

cutting had been dene.

TyrE oF AGrICULTURE

Approxiriately one-third of the total land of the central Piedmont
area is used as active cropland. Cotton, corn, and tobacco are the
leading crops grown. Small farm units, with drastic limitations in
available farm equipment and power, and poor dwellings, predominate
(figs. 4 and 5}. This combination of clean-tilled cash crops, small farms,
and tenant operation is conducive to a high rate of depletion of soil
fertility and of soil foss through erosion.
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Figure 5—Dhwelling and home site typieal of the small farms of the area.

According o the recent census reports of 67 counties lying wholly or
partly in the Piedmont section of the two Carolinas, approximately
2,000,000 acres are devoted to cotton, 1,750,000 acres to corn, and ahout
300,000 acres are planted to tobacco.

The census also showed a high percentage of tenancy for the Pied.
mont counties of North and South Carolina, although the percentage
for the Piedmont region was not as high as that for the two States
combined. The number of croppers and tenznts averages about 62 per-
cent for the Piedmont region as compared with 65 percent for the
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two States, the percentage being higher in South Carelina than in
North Carclina. A high percentdge of tenant farmers is conducive to
a high rate of soil loss. It is helieved that the inclusion of the southern
Virginia counties in the above discussions would not materially affect
the relative acreages and percentages of tenancy for the problem area
as a whole.
CLIMATE

The climate of the Piedmont area is generally mild with abundant,
well-distributed rainfall. Table 1 gives climatic data as recerded at 11
United States Weather Bureau stations covering the problem area.
Two mountain stations, Wytheville, Va., and Asheville, N, €., are
included to represent in a general way western Piedmont conditions,
although both lie west of the Piedmont proper. The long and complete
records of these stations warrant their inclusion in the table. Appendix
table 27 gives the highest, the lowest and the mean temperatures by
months and by years as recorded at the Station for the 8- -year period
1933-40, The lowest temperatnre recorded is for Januwary 1940 when
the thermometer registered —8.2° F. helow zcro. The only other subzero
temperature registered —2°, occurred in December 1935. The highest
temperature, 105°, occurred in September 1939 with a maximum above
100° occurring in 5 of the 8 years of record.

Table 1.—Climatic data for the Piedmont section of Virginia, North Curoling, and
South Carelina

Lutngth Averiuge Maxi- Mini-
i of Tlevn- | Avernge | annned Avernge i el

Weather Burenu stogion rainfall HTT nnel tempuer- §  annunl snnual annww]
rewond rainfoll nture anowlell | roinfell | reinfed

Feel Faches Tuchen H Hchrs Inches
Richmomd, Vo, ........... 4] 7 448 2.1 27.7
Lynchburg, Ya.. .. . 0 k 5.
Wythovile, Vo.. .. .. .. 2 . oy,

Raleigh, N. C,......
Charlotte, N, C.. .
Statesvitle, M. €, .

Asheville, M. C.,
Columbia, §, €.,
Greenvyille, 5. €.
Pue Wesi, 5. C.. ... ...
Sperelanturg, S. €, S 5 . 4n.ot

Averigs of reeords

Averegt dumber

Averuge of thunderalorms

amnbier of Averipe Avernge
duys per | dute of fost date of Avernge Bouring the
Waeuther Burens alotjon yerr willy Eiling killing inngth of e 3 suemer

’ (LOL el Irost 1w frost erowime yeur months per

OF mOTe spring wartinm seasun yono

precipalution
MNumler Ty Numlber Numher

Rlchm{md, Yu, . 124 Bluar, ] Nov, 214 ; R33
)unchhurg ¥ [ Apr. {et. 342

Wythevlle, Yu . B Apr, e,

Raleigh, N. C. a Mnr. 27 Nov.
Charlotte N, C, . " Mur, 25 Nov,
Su:twv:lle NG : Apr. Oct.

-1y
=lamas-ite

l\'¢

Ashieville, N. C, . ! Apr. Oet, 21

olumbig, 8, C, . . Mur, Nov, 18
Greenville, S. . R Mur. Nov. 6
Due Wesl, 5, R % Mar, 2 Nov, Ib
Spar!unhurg, 8¢ Mur, Nov. 34

Average of records ., .. A, MNov, 2
1

The duta are combpiled from records of e U, 8. Waalker Burcou sletions lated.
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The average rainfail over the area is 45 inches, as compared with 50
- inches at Statesville, N. C. The rainfall at Statesville appears to be
slightly more concentrated, as is indicated the fact that it has an aver-
age oi only 93 days annually with 0.01 inch or more precipitation, as
compared with an average of 116 days for the area. It has an annnal
average of 47 thunderstorma. Of these, 28 occur during the three
summer months. The greatest number occur in July, which shows an
average of 11. The summer thunderstorms have high intensities and fall
during a period when the s0il is loose from cultivation. They ure there-
fore conducive 10 high soil losses. Both the amount and intensity of
rainfall, as well as the number of thunderstorms, increase southward
over the area from Virginia to the Georgia horder. The annual rain-
fall of Piedmont North Carolina is approximately 5 inches greater
than that of Piedmont Virginia, while that of Piedmont South Carolina
averages 2 inches greater than that of Piedmont North Carolina. As
a result of 1he increase in the amount and intensity of rainfall south-
ward over the area erosion also 1ends to increase in this direction.

Tuble 2—Muximum rainfoll during short perieds in the Pledmont section of Virginiu,
North Caroline, and South Curofina®

Masinnnn precipitntion duri
Slition T T i:_ o - _;_ Ty .
L TVSLL I I S 11 IR R | 2
Dminuted {minnles | minntes 1 minutes  hoor § hours | houry Hours
) . faches | Fnches l Fichies 1‘ Trivfiex | Inches | foches | Inches | fuehes
Hiclunomi, Va.. | LI L3 E o 160 260 A7 l 643 .00 .4
eigh, N, p ......... LT [ A - sab Loaig o666 u.23
Charlotle, 8. C g L T L 252 . 260 1y 514 .35
Colambin, §. ¢ Rl I B 1 SR B 1 81 291 3 m 5 a0 7.5
Diue West, S. [ 3 I T O 1] b | 16 . 166 b a4 i
Greenvilie, 5, ¢1,, a2 EHE 125 oo L H S L L 1L 11
Average., . L. ’ 67 1 la I 5 a6 "ot 103 } 6.5 4.5l
. . i e o i1 —
YThe deta are compiled Trem reeoeds of the UL 3. Weather Nurean stalions Visted,

Maximum average monthly rainfull over the area oceurs during July
and August. The South Carolina stations shew a minor rainfall apex
during February and March, not found in the Virginia anid North Caro-
lina records. Statesville is characterized by a March rainfall higher than
that of any of the neighboring North Carolina or Virginia weather
stations. Figure 6 shows grealest precipitation dering 5-, 10-, 30-, and 60-
minute periods for several of the principal stations by months. It is evi-
dent from these duta that greater intensilies s well as greater amounts
of rainfall are most common in the summer. Table 2 lists the maximum
rainfall recorded for periods of 5 minutes to 72 hours at 6 Piedmont
stations.

The entire area is subject to ocenstonal high-intensity storms of trop-
ical origin. The most disastrons floods of record resultnd from such
storms in the Piedmont and adjacent regions in August 1908 and July
1916, On August 25, 1908, o rainfall of 11.65 inches in 24 hours was re-
corded at Anderson, S. C. On July 14-15, 1916, Effingham, S. C., had 13.25
inches in 24 hours, and Ahapass, N. C,, had over 22 inches in 2 days.
During this same month a record of 31.13 inches total rainfall’ was
established at Kingstree, 3. C.

Sectional differences in the distribution, amount, and intensity of
rainfall naturally affect the rate of runoff and the resultant erosion.
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Methods of control as developed at the Stalesville station may therefore
have to be modified for effective application in other parts of the
problém area. For example, records at Raleigh, N. C., show that June,
July, August, and September are the months of maximum rainfall at
that place. During this period an annual close-growing cover crop would
be highly effective in reducing soil losses at Raleigh, provided it had
made a good growth by June; whereas at Statesville the same type of
vover would beless effective because of the great proportionate amount
of rainflall ocenrring in March.

Wind movement and evaporation from a free water surface as
recorded at the United States Weather Buareau station at Chapel Hill,
N. C. (1921-34) show Lhat Lhe average duily wind movement for the
highest month (March) is slightly less than 2 miles per hour, and
for the lowest (July) less than 1 mile per hour. Evaporation losses
averaged 42.0 inches annually. Evaporalion losses per month from
{ree water surface equalled the monthly rainfall of March and April,
exceeded rainfall by approximately 1 inch per month until September,
and fell below the rainfall by approximately 1 inch per month during
the remainder of the scason.

Exrent ann Decniee or ErRosion

Before the settlement of this region by the early colonists, the simple
agriculture of the Indians, carried on in the more level spots, particu-
larly those near streams, caused virtually no soil wastage. Residents can
recall the time when streams lowed clear without such vialent fluctua-
tions as now oceur, and rich bottom lands grew excellent crops with

‘litlle or no fertilization. Since the extension of cuitivation Lo steeper
lands and the destruction of their natural forest cover, the channels of
the streams have filled, their beds have widened, and the bottom lands
have become sulyject Lo overflow or have been made too swampy for
cultivation, while others have been ruined by deposits of coarse sand
and infertile material washed down by frequent floods. During the past
generation many of the streams have been dredged of these deposits in
an attempt to reclaim the bottom lands. Too cften these efforts were
nullified by subsequent erosion, and the lands have again been aban-
doned or it hias hecome necessary to repeat the dredging operations.

The extent of accelerated erosion in the Soutlicast was revealed by
the erosion reconnaissance survey conducted by the Soil Conservation
Service in 1934, which indicated that 35 percent of the total land area
of North and South Carclina, or 17,800,000 acres, had been eroded.
The eroded land was found to occur mosily in the Piedmont areas of

_ these States, and to a much lesser extent in the western edge of the
Coastal Plain and in the mountain sections. The acreages of the land
areas in North Carolina that have suffered from different types of
erosion are given in table 3, which summarizes the data obtained by the
survey. The survey showed, furthermore, that the erosion hecomes more
severe southward over the problem area, and that in addition te the
ravages of sheet.erosion vast acreages had suffered serious damage by
gullying, which in some areas had forced the complete abandonment
of entire fields for agricultural purposes.

I
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Table 3.—Erosion conditions in North Caroling ’ .

- Erosion condition Acres I Fercent

Arcas with no apprecinble erosion 10,085,000 a2
Arcas with alight sheet erosion (less than M4 Lopseil lost) 49,000,261 28,
Arcag with moderate shecl crosion (M4 Lo 24 topsoil losl) #,480,000 7.
Areus willi severe sheet erasion {over 35 topsall lost) . ..., i e 370085 IL,

Total lanrl ares . - 41,276,200 ino.

THE SOIL AND WATER CONSERVATION EXPERIMENT
STATION

Locarion axp Descrirrion

The Central Piedmont Soil and Water Conservation Experiment Sta-
tion was establishied in 1930, 10 miles southwest of Statesville, Iredell
County, N. C., on U. 8. Highways 64 and 70. The station farm {fig. 1)
contains 304 acres of irregular rolling land with topoegraphy typical of
most of the Cecil soil areas. Elevations runge from 763 to 975 feet above
sea level. About half of the farm, inclading slopes up to 40 percent,
has been under cultivation from Lime Lo time. Much of 1he wooded area
15 even steeper than the cleared part. The farm was selected for the
ivestigational work in soil erosion because it represents the gemeral
conditions prevailing in the central part of the Piedmont Plateau with
its dominant Ceeil soils. A map showinyg the soil types and erosional
condition of the farm is presented in figure 7. The fields and experi-
mental areas as they appeared in 1935 are shown in figure 3,

AcGricuLrURAL HisToRY oF THE STATION nY FIELDS

As nearly as can be determined, field A-O, that part of field A adjoin-
ing route 70, was cleared in 1886 and farmed 1n orchard and truck
crops for 25 years and thereafier in general crops. The clearing on the
remainder of field A, except 7 acres next to field B, which were cleared
about 1850, was begun in 1916, and small patches were cleared inter-
mittently until 1927. The same treatment was given the 7 acres as was
given field B, which is deseribed in the following paragraph, except that
in 1925 it was taken out of cultivation, allowed 1o grow up in pines,
and cleared again by the station forces in 1930. Although there are
only a few bad gullies in this feld, virtually all the surface soil had
heen lost through sheet erosion.

Field B was cleared ahont 1850, cultivated for 25 years, allowed to
grow up in pines, and cleared again about 1900. It hiad been farmed
mostly in cotton with an oceasional wheat crop. At the time the station
was established this field was badly cut by small gullies on the steeper
slopes and had virtually no surface soil left. In the spring of that year
about 5 acres in ryc had a stand of only 2 few stalks to the square yard.

Fields C and D were cleared in 1917, burned over, and planted to corn
and cotton for about 5 years and were then without a crop for 3 years.
Since that time they had been in colten except for two crops of wheat.
The soil on these fields is sandy and harsh with a hard, gritty subsoil
almost devoid of hmmus, and is easily eroded. The field was rather badl
gullied on the stecper slopes at the time the farm was acquired,
although there was an average of 2 to 3 inches of surface soil left. Plot
(-8, the unterraced parl of field C, however. lins more of a clay-loam
type of soil and perhaps, the deepest and richest soil on the farn:. This
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plot wae cleared in 1930 and has been farmed mostly in grain crops
with an occasional planting of corn, but it had never been planted to
cotton. The depth of soil on the steeper slopes ranges from 3 to 5 inches,
with about 15 to 20 inches of alluvial material desposited over the
lower areas, A large gully with a maximum width of 30 feet and a depth
of 7 feet running down the center of this plot was plowed in during
February 1932,

Field E may be divided into two parts, one above terrace E-9 and
the other below. The former was cleared about 1925 and has produced
two crops of corn and three crops of cotton. It is only slightly eroded,
in good coundition, and productive. The lower part was cleared about
1900 and has been in cotton almost every year. It is very badly gullied
and extremely poor, with practically no surface soil remaining.

The slopes of field F, although irregular, are moderate, and the field
except the southernmost extension is fairly fertile. Along the edges,
where the slopes increase, it is badly gullied. It was cleared about 1860
and had been mostly in grain and hay crops, with cotton every third
year. No corn had heen planted up to the time of the establishment
of the station.

Field G was cleared about 1885 by deadening the trees and gradually
taking out the timber. It was rotated in wheat, oats, rye, clover, and
pasture and produced x good crop of lespedeza. At one time it was
planted to bluegrass, which was left for several years. Au occasional
crop of corn was grown. The soil is of the Wilkes series, which is easily
eroded except under a good cover. The field was badly gullied about
the edges on the steeper slopes, and only the top of the hill was fit
for crops.

Field H was cleared in 1888 and buckwheat was grown as the first
crop. Thereafter it was put in corn and hay crops for several years
and was used later as a hog pasture with one part in orchard. The
more level parts of the field were in fair condition, but many bad
washes occurred on its irregular slopes, and the steeper hillsides, with
slopes up to 40 percent were virtually ruined by gullying. The northem
part of the field contained small patches of Davidson soil.

Since being cleared in 1915 field I had had about 10 crops of corn and
6 crops of wheat. The western half of the field had had, in addition,
several crops of cotton. The surface soil was virtually all gone from
the slopes, which run as high as 23 percent. In 1930 the field was in
spring wheat, but the stand wazs so poor that only a strip about 30 feet
wide down the center of the valley was harvested.

The northern part of field J was cleared 40 to 60 years ago. After
being pastured for several years it was planted to a more or less definite
rotation of oats, cotton, and wheat, with oue crop of corn. The land was
irregular, badly washed, and extremely poor. The seuthern part was
not so rough and was considerably more fertile, although even here the
steeper parts were very poor. It was cleared at the same time as field
L and has been given the same treatment.

Field K was cleared about 1890 and has been sown mostly to wheat,
with occasional crops of corn and cotton. The soil is a red clay heavier
than that of fields J and L but not so badly gullied. Considerable surface
soil, however, had been lost.

After being cleared about 1890 field L was farmed, turned out for
about 10 years, and cleared again. The crops have been mostly corn
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and cotton, with oats occasionally. The land is sandy, harsh, and devoid
of humus, and bakes badly, It eroides easily, is badly gullied, and is
practically devoid of surface soil on the steeper slopes.

Field M, which wus eccupied by the plots of the agronomic and soils
experiments, was the most {ertile field on the farm except possibly that
portion of field C occupied by plot C-8. Most of field M was cleared
in 1916 and seeded 1o alfalfa for 3 years and then to red clover. After
a single corn crop it was devoted to  rolation of wheat and cotton
until 1930.

PURPOSE AND PLAN OF EXPERIMENTS

The investigations at the slation were designed to determine the
relative importance ol the hasic factors affecting runoff and crosion
and 10 study means by which satisflactory methods of erosion control
might be developed. Information f(rom the results of 3 years’ study
of a series of experimental plots established at the North Carolina
Experiment Station Farm, Raleigh, N. C., by the United States Depart-
ment of Agriculture, Bureau of Public Roads, in cooperation with the
North Carolina Agricultural Experiment Station, 192427, 4 ¢ reported
by Bartel wus helpful in planning the studies on effects of length of
slope, vegetative cover, cropping practice, and physical and chemical
characteristics of the soils on runoff and soil losses.

EoquipMent anp MeTHODS 0oF INVESTIGATION

Measurements of runoff and soil losses. —Various devices were used
at the station for catching or sampling the runoff and eroded material
from the plots, terraces, and field watersheds. The plots were fitted
cither with tanks, which retain all the material coming from the plota.
or with sampling dividers, which retain only an aliquot portion. The
terraces and field areas were cquipped with Parshall flumes and Ramser
silt samplers.

Investigations into the causes und eflects of erosion and methods for
its contro! were conducted on plots ol various sizes, on terraced and
natural watersheds, and on gullies, under various experimental condi-
tions, subject to diverse conditions of rainfall, temperature, and wind.
The efiects of thesc experimental procedures were determined hy
measurements of soil and water losses from these areas, which were
made by various means, depending on the size and type of area under
study. The experimental areas, measuring equipment, and methods
of measurement are briefly described in the following paragraphs.

MEASUREMENTS OF RAINFALL

The first requisite toward ebtaining a clear picture of runoff and
s0il losses is a reliable record not only of the total amount but also of the
intensity of the rainfall. Three recording gages and one Weather Burean
standard gage were located at strategic points over the farm. Rainfall
wag measured to the nearest 0.01 inch of depth and to the nearest min-
ute of time.

The rainfail iotals by months and by years are given in table 4
together with the annual average precipitation as recorded at Statesville.
N. C,, by the United States Weather Bureau.

*Bartel, F. (. pikAT runGHESS REMONT ON AQIL EHOMON EXFEMIMESTY N, O, Evpt, Stu. Farm, Went
_ Raleigh, Wake Co., N. €. {925, [Processed.)

- AECOKDE FROGNELS KEFORT 0% ~IL EROSION AND HE Nk EX HIMEXTS 1% I’ll.ll.\lo.'t'l'. Nnﬂf" C,lﬂﬂ!.':‘.\.
JuNe 1, 1225 to May 31, 1926, N. C. Expt, Sta, Ean, Raleigh, N. €. 108, [Proceased.]

THIRD PROCWESY EEFOAT ON SOl EROSTON AND HUKOYE FXPFEtMENT: AT TR _\‘[Ill’li CARnLINA IXPERi-
MENY ATATION raav, Raceiew, M. G 1920 ] Proepssed.]




Table 4.—Rainfall totals by months and by years, Statesville, N. C., 1931-401

Month
Annual
total

Jan. Febh. Mar. April % Muay } June 1 July Aug. Sept. Oct, Dec.

Inches Inches Inches Inches Inches | Inches . Inches Inches I'nches Inches ‘| Inches Inches
1931 . 1.76 1.74 4.72 3.39 5.77 2.16 5.62 8.67 1.62 1.31 8.10 +1.98
1982 . 5,4 2.27 5.3 1.95 2.89 1,12 2.7 3.37 1.49‘ 1L.59 .85 6,73 55.28
1933 . 3.58 3.68 . 4.64 . . 3.88 2.20 . . 34,70
FLE T N P 2. 4,77 6.16 L 3. 3. ] 5.23 4,48 R ¥ . 49 30
1935 2 3.11 T.78 B .- . ] 1.57 1.99 41;,5“

1986 . . T 4.57 6.2 5.62 . 3. 3,78 743 . 6.66 59,20

5
1987 ..., .. . .2 .64 1.20 . 6.89 2,0t 47,52

1938 LT 1,28 3.67 . . . 2,10 . 5,48 3,46 47.76
8.8 3.51 2,42 R 3.5 4,95 ; L. L2 3.37 42.3¢
2.49 317 314 3. . . . 799 2 2.95 41,40

40,86 35.97 16.2¢4 . . 5,53 56,71 5 37.98 466,06

JO-year average........... 4,09 3.60 4.62 5 5.67 L3 2,92 3.80 46,61

B3-year average. .. ...... v 3.94 +.51 1. 85 R 5.75 i 5 4,05 49,97

1From the records of the U. S. Weather Bursau, Statesville, N. C.
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SmaLL Prots

The plots.—All of the 62 experimental plots established on the farm
were located in field M. The 32 plots from which soil and water losses
were measured include 12 control plets, 2 wood plots, 12 cotton-organic-
matter plots, and 6 Iysimeter installations, Of the 30 plots without
measuring devices, 20 were devoted to crop rotations and the remaining
10 were control-plot duplicates used for securing samples, thus obvi-
ating the necessity of disturbing the areas under measurement. .

Control plots—Studies on the rate of runoff and soil losses under
differing physical conditions and land use were undertaken in a series
of small plots known as control plots. This series of 12 plots (iig. 9) on
a 10-percent slope of sandy clay loam was established in 1930 and meas-
urements were begun January 1, 1931. Plots 1.10 were of a standard
form size 6 feet by 72.6 feet or 1/100 acre. Plot 11 was double length
or 1/50 acre, and plot 12 was one-half the standard or 1/200 acre. All
runefl and eraded material from the plots were caught in concrete
tanks at the foot of the plots. Field M, on which the control plots
were located, was cleared in 1916, seeded to alfalfa for 3 years, then
to red clover, which was followed by a siugle crop of corn. After the
removal of the corn crop the land was devoted to a rotation of wheat
and cotton until 1930. A survey made at the beginning of the experi-
mental period classified the soil as Cecil sandy clay loam from which
about 50 to 75 percent of the topsecil had been removed.

Plots 1, 2, and 3 were desurfaced and during the period of record
plot No. 1 wae kept in continuous cotton while plota 2 and 3 were in -
a 2-year rotation of corn and cotton. Cowpeas were seeded in the corn,
and a winter cover crop of rye and vetch followed the cotton. Plot 4
was kept bare and plots 5, 6, 7, and 8 were in a 4-year rotation of cotton,
corn, fall wheat, and lespedeza. The lespedeza seeded in the spring of
the wheat year, continued to grow after the wheat was harvested, and
was carried over to make the fourth year of the rotation. Plot 9 was
kept in permanent sod and plots 10, 11, and 12 were cropped to continu-
ous cotton, Plots 2 and 3 were the only plots fertilized every year, but
all cropped plots received an initial fertilizer treatment in 1931. Fer-
tilization of corn, cotton, and wheat was established as a regular prac-
tice in 1935 on plois 5, 6, 7, 8, 18, 11, and 12.

Forest plots—Two {orest cover plots A and B were installed in the
woods adjacent to the control plots. These plots werre similar in all
respects to the control plots, except for the woods cover, and were con-
sidered as a part of the same series. One of the plots was maintained
under natural forest cover; en the other the forest eanopy was main-
tained, but the fallen litter was burned twice a year (fig. 10}. .

Cotton-organic-matter plots—A series of twelve 1/100-acre plota was
established in 1933 on a 10-percent slope adjacent to the control plots.
The plots were spaced 6 feet apart to minimize marginal effects. Ten
of them were planted to cotton every year, with variations in the kind
and quantity of organic matter applied as a soil amendment during the
dormant geason, and two were kept unspaded under a permanent litter
2 inches deep.

Strip cropping—No experiments were installed on the station in
which seil and water losscs from strip-cropped areas were measured,
but observations were made on 4 strip-cropped fields on the station
farm. The strips ranged from 50 feet to 150 feet in width and the slopes




¥
Figure 9.—Area devoted to small plots. Control plots in near foreground with duplicate sample plots to the right rear. Organic-matter plots in
the left background.
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Figure 11.—Wooded plots showing unburned area on [eft; semiannually burned
nrﬁaﬁm right. Litter on plot on right was burned off each vear in Dacember
und May,

ranged from 5 10 17 percent. Cotton or corn was grown in the cultivated
strips and small grain with spring-seeded lespedeza was grown in the
erogion-resisting strips. Under the conditions represented by the station
fields, sheet and rill erosion were excessive in all cases and strip
cropping, alone, was not adequate for the control of runoff and erosion
from these fields,

Lysimeters—Late in 1934, six lysimeters, patierned after the Mus-
grave installation at Clarinda, Towa, were installed at the station (6.
11}.In 1935 three of the lysimeters were planted to corn and three were
seeded 10 Kobe lespedeza.

TERRACE STUDIES

Runoff and soil losses were measured from experimental terraces of
various lengths, channel grade, and vertical spacings. Studies were
also made of the possibilities of employing closed-channel level ter-
races for retaining all of the rainfall and thus increasing the available
moisture supply. One set of experiments was conducted to determine
whether variable grades are necessary for long terraces in the central
Piedmont region, in order to provide additional capacity at the lower
end of the channel to take care of the additional amount of water that
must be handled. The maximum depths of flow in the terrace channels
during the principal rains and the corresponding cross-section flow
under various conditions of land cover were measured. Ohsgervations
were made of the amount of deposition in the channels, of terraces of
various lengths, grades, and spacings under different crops.

Terrace outlets and gully control—Efforts were made to devise the
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Figure 11.—Surface view of lysimeter installation.

least expensive and most effective method of controlling erosion in
terrace outlets on various slopes and in various locations, such as road-
side ditches, along fence lines, and in swales or guilies in cultivated
fields,
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The experiments in gully control were designed to develop inexpen-
sive methods of checking erosion and of filling gullies by means of
check dama.

FIELD AND WATERSIIED STUDIES

Field watersheds.—Measurements wese made of the runoff and soil
losses from unterraced field watersheds in cultivation and in timber.
The cultivated area (C-8} contained 514 acres and was on Cecil soil
with an average land slope of 7 percent. The timbered watershed on
Appling soil {W-23) had an area of ¢ acres on an average land slope
of 18.6 percent and was covered with a mixed stand of pine and hard.
wood trees {fig.-12}. )

ligure 12.—Typical cover of litter in wooded watershed from which erosion and
water losses were measured.

RESULTS OF EXPERIMENTS
ContrOL PLOTS

Detailed data on average annual runoff and soil losses from the con-
trol plots are given in appendix, table 28 and figure 13. These data show
that the highest rate of soil and water loss was from plot 4, the bare
hard-fallow plot, which lost 66.2 tons of soil per acre, and 29.5 percent
of the rainfall as runoff. These losses were more than double those of the
next highest, plot 1, which was in continuous cotton en desurfaced soil.
Plot 11 is not directly comparable as it is double the length of plot 4.
Continuous vegetative cover of grass or woods gave the maximum pro-
tection and allowed extremely small guantities of soil or water to
escape. Corn-wheat-lespedeza-cotton rotations used on plots 5, 6, and
1, reduced soil losses to Tess than one-half those from continmouns cotton.
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The control plots have shown that the runoff and soil losses from bare
soil are directly related to the character of rainfall to whick it is
exposed, and that the direct effect of rainfall on the soil can be greatly
modified by vegetative cover. A permanent cover of close-growing vege-
tation such as grase or woods can completely protect the soil from

. losses of material consequence, Under continucus cotton, desurfaced soil
eroded more rapidly than the normal surface soil, and increased length
of slope increased soil losses, but not runoff.

PERGENT
° a0

PLOT

Gontiruous ¢orten_ .. ! 7////////////////////////4////////////////% 3222 tans

- yrean?! of rolnfpl
Corr or ¢otton. . .. .2_|”5 ras [ Jaunore (o of 1y
SOIL LOSS { toman per ocrw )

]
Carn or cotton_...._. 7////////‘//‘////////% 1B4B tons

G.yecr rotation P 7

” Y
4-ysor rotation____.§ F ;
Sy L
4-yaar rotation %

%

d-yanr Fotation 8 p

¥ T ::,40!::*

|
Stonda:d-piqt colton 10 %/////////////////////////////: 31.22 tans

Short.piot cotton 29.59 tont

Virgin forest

Burnad forast

20 60

' 40
TONS PER AGRE
Figure 13.—Average annual runoff and soil losses from control plets.

Rainfall characteristics and water losses from the bare-fallow plot.—
In order to interpret the efficacy of control measures on the rate of
runoff and soil losses the effect of the rainfall, during the period of
study, on bare unprotected soil und from areas under treatment, must

®
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Table 5.—Monthly auerage maximum S-minute, 15minute, and 30-minute intensities
for all rains causing soil losses, 1931
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be known. Plot 4, of the control plot series, was maintained in a bare
faHow for the duration of the study and the runoff and soil losses
measured from this plot have been used as a check. The average rain-
fall, maximum intensities for 5-, 15-, and 30-minute intervals, and
goil loes by months from the bare hard-fallow, the continuous cotton,
and the rotation plots, are shown in figure 14 and table 5. It is evident
that the soil losses are not directly propertionate to the total amount of
rainfall each month, but are more closely associated with rainfall inten.
sity. However, boih factors have influenced soil losses, since these losses
increase rapidly when both amount and intensity of rainfall increase.
Increased amount of rainfall with declining intensities resulted in a
decrease in the average soil loss for the month of December. In appen-
dix table 28 will be found a detailed record of the runoff and soil
losses from the several control plots, caused by all rainstorms that pro-
duced runoff from thé hare hard-fallow plot 4 of the series.

In table 6 data on all the rains causing runoff from plot 4 have been
grouped according to total amounts, and maximum intensity rates,
The total soil and water losses for each grouping is also shown. These
data show that the rains with intensities exceeding 1.5 inches per hour,
even for a 5-minute period (less than one-half the total rainfall causing
erosion} have caused 89.2 percent of the total soil Toss. Soil loss per
acre-inch of runoff progressively increased from 1.87 tons for the
0-1.5-inch-per-hour maxinrum intensity to 8.10 tons for intensities in
excess of 4.5 inches per hour for a 5-minute period. Tons of soil loss
per acre-inch of runoff from rains when grouped by amounts of rain
per storm, showed a decrease from 6.15 tons per acre-inch for 0-1 inch
rains, to 1.75 tons per acre-inch for rains of 3 inches. or more, These
data indicate that the rains of large cumulative total amounts are
typically of relatively long duration and of low intensity,

From table 7 it is evident that the class of storms causing the greatest
total soil loss per year are those of 1- to 2-inch total amounts with inten-
sity in excess of 1.5 inches per hour for at least a 5-minute period.
However, storms in excess of 2 inches total rainfall and with 5-min-
ute intensities of 3.0 inches or more per hour have occurred 10 timeg
during the period, 1931-38, or on an average of once a year. These
16 storms show an average soil loss of 9.8 tons per acre. The sta-
tion records show that it is not an uncommon experience to lose as
much soil at one time from a storm of this type, as from all the remain-
ing total rainfall for the year. Inasmuch as an excessive rain of this
type will occur on the average at least once a year no plan of con-
gervation can be considered fully adequate if it lacks the ability to
-control goil losses which would be experienced from these storms.

Slope lerngth and soil and water losses—Plots 10, 11, and 12 of the
control plot series were used to determine the influnence of length of
slope on soil and water losses. Plot 10 was 72.6 feet in Iength; plot 12,
36.3 feet; and plot 11, 145.2 feet. Plot 10 was known a2s the standard
plot, being equal in length 1o other plots of the control plot series; plot
12 was called the short plot, and plot 11, the Tong plot. Plot 12, the
short plot, showed the lowest rate of soil loss but the highest rate of
runoff. Figure 15 shows the percent of runoff from the three plots for
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Table 6.—Total rainfall causing runoff on control plot No. 4 (bare-fallow) in relation to runoff and soil losses by classified groups, 1931-38
) TRains Rainfall Runofl Soil loss

Rainfall
group Percent Percent Percent Percent
Percent of ) of of Per . Per of

] Amount period Amount grou period acre inch of peried
total total tota total runoff total

: Percent Inches Percent Inches Percent Percenl Tons Tons Percent
Amount: :

O-linch,...ichiviiveiiaedsn 60.95 86.14 28.74 5 29,72 . 157.47 6.15 29.94

1-2 inches,..,..... B TN 24,82 99,67 33.25 41,46 36. 210.69 5.10 40.06

2-3inches. .| ... iiiiaiiannnn 12,41 84.39 28.15 38.44 132,25 4.08 25,14

More than 3 inches........... 1.82 29,54 14,54 49,22 25.49 1.75 4.85

Total, ;i vivvinivuniosas [T 299.74 . B 113.90 525.90

Inches par hour for

S-minute period:
55.11 131.02 30,05 22.94 . 56.91
28.10 . 41,89 43.07 . 196.82
1L 68 30.27 58.82 177.47
6.67 11,69 58.48 .2 94,70

clesaasegens 113.90 Cesstaeeesns 525,90

Table 7.—Storms causing -runoff on the bare-fallow plot by amount and 5-minute intensity group, 1931-38
Iutensitics

0-1.5 inches per hour 1.5-3.0 inches per hour 3.0-4.5 inches per hour More than 4.5 inches per hour
for 5-minute period for S-minute period qor S-minute period for 5-minute period

Amotint Soil loss Soil loss Soil loss Soil loss
group -

Runoff Rains | Runoff Rains | Runoff Rains | Runoll
Per Per Per Per

Per inch of Per inch of Per inch of Per inch of
acre runofl acro runoff acre runofl’ aere runoff

Number | Inches Tons Tons | Number | Inches Tons Tons -{ Number | Inches Tons Tons - | Number | Inches Tons Tons
0-1 !nch............... 108 8.72 21.76 2.50 7.92 50,129 6.32 16 6.68 63.05 6.4L 2,28 22.57 9,90
3-2inches.. ;. . ..o00| 27 10.82:| 22,18 2.05 17,71 | 100.11 5.65 9 8.44 | 53.89 6.38 4.35 | 34,51 7.93

2-3 inehes ........... 15 10.44 | 12.97 E.24 ] 11,49 | 40.61 3,53 4 5.45 41,05 7.53 3 37.62

More than 3 inches ... 1 0T | eesesvalonersnns 4.77 6.01 1.26 9.70 19.48 2.01
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each year. It is evidenl from this figure that the long plot has had »_
least runoff every year for the period of record. The standard plot
lost slightly more runoff water than the short plot in 1935 but con-

R e R

SR P
s Sy e

PFlot 10, stondgrd
1

(R, WSO, U N—

Ptoi |2, short

[TONS PER SGRE)

SOIL LOSS

o PloOt (2, shart

\;'i Y 1
\\t\mmm,smndnfd
LY 1

Plolll,lnnq
- \\‘\
2.7 R B

-

-

s

i
pa

-3

-
=
wl
1
[ 4
wl
[
w
w
=]
=
=
[

i
1932 1933 1924 1935 1236 1937 1938 1939 1940

Figure 15.—80il and wuter losses feom plots of different lensths.

sistently less for all other yeurs, except 1939 when the losses from the
two were equal. The runoff from all three plots was almost equal in
1935, 1938, and 1939. Soil losses per acre by years for the three plots,
also are shown in figure 15. No contrast trend of differences between
the plot soil losses is appurent. Wide differences in soil loss for the
year 1936 have been important factors in determining the final average
amounts of loss for the plots. In 1933 and 1936 the standard plot lost
the most soil, and in 1932 the short plot had the highest losses. The
losses from the long plot were highest during each of 6 years, but
the differences between the rates of loss, for the three plota was very
small for the year 1939. The average annual soil and water losses. for
the three plots, as given in figure 15 show that the long piot lost more
sotl per acre but less runoff than either the standard length plot or
the short plot,

Monthly and seasonal s0il losses.—1In order to determine the inonthly
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and seasonal effect of rainfall on soil and water loss from various crop-
land conditions this information has been tabulated fer plots 4, 5,6, 7, 8,
and 10 which include bare fallow, continuous cotton and the four crops
of the 4-year rotation. These plots are a part of the control plot experi-
ment which has been described in a previous paragraph. Data on this
monthly rainfall, runoff, and soil loss are given in table 8. Rainfall
is well distributed throughout the year with precipitation somewhat
heavier than average in July and August and somewhat lighter than
average for September and November. These data show very definitely
that the greater part of the soil loss and runoff from bare land and
from land in row crops, occurs during the three summer montha of -
June, July and August. On the bare plot 45 percent of the annual runoft
and 63.6 percent of the annual soil loss occurred during the summer,
while on the cotton and corn plots the water loes ranged from 57 to 64
percent and the soil loss from 72 to 84 percent of the total soil loss.
It will be noted aleo that for the rotation as a whole approximately
72 percent of the total soil loss occurred during the three summer
months. Of the amount of soil removed during this entire period
approximitely 95 percent came [rom the cotton and comn plots. The
percent of total runoff from wheat and lespedeza in the 4-year rotation
was greater for the summer months but soil loss was greater during the
spring months.

During the winter period rainfall was 24 percent of the annual
amount, The runoff and soil loss, for this peried, however, were only
a small percent of the annual total. Winter runoff varied from 10 per-
cent to a minimum of 6.2 percent while soil loss ranged from 12.1 per-
cent to 0.5 percent. While the marked increase in soil loss during the
summer months may be influenced somewhat by the increased amount
of rainfall during the season, it is evidenily the result of the high inten-
gitiea of the summer rains. These monthly intensities are shown in
figure 14 and are described in the accompanying discussion.

Thias seasonal variation in soil loss indicates the period during which
protection is most needed and also shows 1he value of close growing
crops in conserving soil. Since row crope are grown during the vulner.
able periods it is highly important that as much protection as pos-
sible be provided by means of crop residues, contour tillage and terrac-
ing. The greatest effect of wintex cover is not exerted during the winter
months but in the spring season. Rainfall was relatively high in amount
but intensities were low during this winter period and average soil
losses rom continuous cotton were less than 1 tou per aére. Winter
cover, if turned under in March, even if it prevented the entire winter
s0il Joss, would not he as effective in soil saving as cover growing on the
land through March and April or the utilization of cover in the form of
a plant residue protective cover on the surface during this period.
A decrease of 30 percent in soil losses at this time would be much
more valuable than the prevention of the entire winter losses. That it
is poseible to bring about a decrease in soil losses by cover cropping,
is proved by the fact that in one experiment, made in connection with
the Piedmont investigation, there was a loss of 3.42 tons per acre
when cotton wus grown continuously, as compared with 1.41 tons per
acre when cotton followed lespedeza. Benefits are dependent, of course,
upon the amount of growth of the cover during the winter and the time
and manner of itz disposal in the spring.




8.—Average monthly runoff and soil loss from the bare-fallow plot, plots in continuous cotton, and plots of 4-year rotation, 193138

t-year rotation
Average
Bare fullow Continuous of 4-year
cotton Wheat: and rotation
Rainfall Cotton Corn lespedeza Lespedeza

Runoff | Soil loss | Ruaoff | Soil loss [ Runoff | Soil loss | Runoft | Soilloss | Runoff | Soil loss | Runoff | Soil Ioss | Runoff Soil loas
per acre per acre per acre per acre per acre pcer acre per acre

Inches | Inches Tons Inches Tons Inches Tons Inches Tons Inches Tons Inches Tons Inches Tons
January. ..l | 4045 0.77 1,92 0,24 0.18 0.1L 0.01 0.32 0.32 0.47 0,51 0.04 0.26 0,22
February ..., ... eeaas veceas| 3,00 04 A2 P ] DA LR PO 1512 S PO B ereres oL e,
March. . ... NP B ) § 1.02 6.39 L. 1.37 . 88 2.78 1,92 . .27 1,61
April....., .. 3,42 3.08 . N . .26 2 .50
3.48 4.90 . I . . . . 45
3,38 10.72 . . 5 b . RE 2.72
5,62 K: 16.61 .32, . K B 4.48
August SRR 5.47 13,89 . : . . . 2,97
September.. ..., 0L 2,45 2.35
October. ..ivvivneianannins. 4.32 3.19
November,...... . 2,97 2.05

December. ... ... .ivien.o] 4,33 7 L85
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Tnblc 9.—Losses from selected control plots for 8-year period 1931-38, Stutesville, N. C., Conservation Experiment Station: Cecil sandy clay loam,

K0-percent slope, average rainfall 47.8 inches

Plot No.

Crop gystem

I'reatments and total fertilizer applications
for the 8-year period

Total runoff-and soil loss
for the 8-year period

Average annual
loss

Rugpoff Soil loss

Runoff

Soil

Continuous cotton, no winter cover except.
cotton stalks, .., .pivvniuuen L

Rotation corn and c(mpeln, cotton with

winter cover of rye and vetch. P

Rotation colton with winter cover of rye

| and vetch, corn und'cowpens..,.....n.,...

Continuous cotlon, no witiler cover except

cotton stalks,,.......co... .. PN

Bare, hard-fallow............. e Ve

Desurfaced } .
600 pounds 5-10-3

Desurfaced
,000 poundq 5-10-3

2, 000 pounds 5-10-3

Normal surface
600 pounds 5-10-3
2,400 pounds 4- 10-4]°

§
e }
g

Normal surface acrnped 4 Limes each year
1o remove weeds. . .

Aére-inches

1.7

Inches

145,44

219.8

529.6

Inches
5.3

Tons
32.2

17.8

18.2

[€ anv1 gaaoux 4o NOI‘LVWV’IDEI}I‘C!NV TOULNOD NOISOYH
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Figure 16.—S8eil loss and crop yield on virgin plots as compared to-desurfaced plots.

Degree of erosion, and soil and water losses.—At the beginning of the
work at the Statesviile station, plots 1, 2, and 3 were desurfaced by the
removal of the top 6 inches of s0il, but because of the variables intro-
duced by differences in cropping sysiems and fertilizer treatments they
are not directly comparable. Plot 1 wae devoted to continuous cotten
and received a single application of 660 pounds of a 5.10-3 fertilizer
in 1931; while plots 2 and 3 were devoted to a rotation of cotton and
corn with cowpeas, rye and vetch being employed as cover crops and
fertilizers being applied each year at the rate of 600 pounds per acre
to the cotion and 400 pounds to the corn. Although plot 1 cannot be
compared with the two desurfaced plots 2 and 3, it is possible to com-
pare the behavior of the continuous cotton desurfaced plot 1 with the
continuous cotton plot No. 10 (fig. 16) and with the bare hard-fal-
low plot 4, for the 8-yvear period of record. However, attention should
be called to the fact that normal surface plot 10 had the benefit of an
application of a total of 3,000 pounds of comunercial fertilizer for the
8.year period while the desurfaced plot 1 received only 600 pounds
applied in 1931 ut the beginning of the periad. Table ¢ summarizes
the losses from these selected plots for the 8-year period, 1931-38.
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During the entire 8 years covered hy the experimant plot No. 4; the
bare hard-fallow plot, lost 3.5 inches of topsoil, as compared with 1.7
inches lost by desurfaced plot 1 and 1.5 inches by the normal surface
soil plot 10, both of which were planted continucusly te cotton. It
will be seen, therefore, that when the entire 8-year period is consid-
ered, the loss of goil from the desurfaced plot growing cotton continu-
ously is only slightly greater than that from the normal surface devoted
to continucus cotton and that the loss from the bare hard-fallow plot
‘was approximately twice that from the plots planted to continuous
cotton,

Each of the desurfuced plois 2 and 3 devoted to a rotation of corn
and cotton and protected by a winter cover of rye and vetch, lost
glightly less than an acre-inch of topsoil during the two 4-year rotation
cycles.

Vegetative cover, soil losses, and runoff —Vegetative cover is an
effective means of controlling runoff and soil losses. A eomparison of °
the losses from control plots with various types of cover and plots with
bare soil {table 10) shows progressively cffective results with each
increase in quantity or quality of the cover used. The losa from con-

Table 10.—Average annual runeff and soil loss from control plots under verious
covers, 1931.381

Plut degignelivn Cover Hainfull Runof Soil loas
per acre

Faches fnches Pereerd Tons
Bare soil . .0 oLl T, .12 295 66.20
Condinuons vackon | 35 124 L2z
Crop ru[ntiun..,......‘...-: 7. 1.37 0.0 14,41

Permonend soel i T, Gl 1.9 A1

D Virgin woods,, ... 6 4T 3 .06 .02

The data f:r Mot A eepresent the average resulta for the period 1932-40.

linuous cotten, plot 10, was but hall that of bare soil, plot 4, and the
use of a rotation including small grain and lespedeza, reduced soil
logs to less than one-fourth that of bare soil. Permanent cover of sod
or woods gave the maximum of control, as both soil loss and runoff were
of negligible quantity, The apparently higher losses on plots under
permanent sod when compared to plots in virgin woods was caused
by the soil losses suffered during the period of establishment of the
grass cover. Table 11 shows the soil losses and runoff for the three
critical months of May, June, and July, of 1931, the year of establish-
memt. It will be observed that the losses during the early months of
establishment accounted for most of the total soil loss for the year and
for the entire period of record. The average soil loss for the period,
including the year of establishmeni, 1931, ie 31 times us great as the
average for the years, 1932-38, following the establishment of good sod.
However, it can be seen that the losses of soil and runoff water were
of negligible quantities in either case.

Crop rotation, runoff, and soil losses.—A. 4-year -rotation of corn,
wheat, lespedeza, and cotton was run on plots 5, 6, 7, and 8 of the con-
trol series. The crops were arranged on the plots so that each crop




34 TECHNICAL BULLETIN 873, U. §. DEPT. OF AGRICULTURE

Table 11.-—Seil losses and runoff from control J'.-lot 9 for the 3 months during which
grass was becoming established, as compared with the total annual losses for the
year and for the 8.year period 1931.38

Period ! Rainfsll Runol Zoil looa

per acrs
1931 Inches Irncher Prresnt Tonx
May. . 577 1.73 29.9 i.16
L T O 2,16 .43 201 .20
Juiy..., .. 5.62 227 $0.4 )]
B-month 408l .. ..ot ' 13.55 £.13 3.7 .16
1Z-menth total. . ... i 41.98 6.48 1.3 2,30
193 ]1-38 BvarE e e e e e Ii 1644 .91 1.9 .31
1932-38 nvaerape. .o, es ok iaaens H 3.2 10 .2 L0

i

Table 12~—Adverage annual rainfall, runoff, and soil loss from the crops of a $year
rotation on control plots, 1931-38

Crop Number Rainflall Hunotf Bail lons

of cropy ner acre
Friches Fuehes Puoreent Tons
Corn.... ... ... 8 17.80 P 4.7 28.69
Wheat,....... .. Cherna T 1820 649 3.5 A5.61
Lespedeza, . ........ 0.ty % 2.4 .51 3.3 1.5
Collon. ... o vvincnvnnns 2 §7.B0 .97 104 21.82
Centinuzous Colton, ..., 4 17.80° .74 iz 4 a1 zz
Rolotion avertgo, .o e vucaarnanses 47,80 $.97 10,0 14.41

appeared each year. The corn in the rotation followed cotton without
a winter cover crop. Wheat was sown in the fall as soon as the corn
was removed and the lespedeza was seeded in the wheat so that good
winter cover wae provided on each plet except on the one in cotton,
It will be seen from table 12 that the cotton grown in rotation Jost soil
equal to 70 percent of the amount lost from continuous cotton grown
on plot 10, used as a check. Comn following cotton without a winter
cover crop lost 92 percent of that lost by the continuous cotton, and
whcat and lespedeza lost 18 percent and 5 percent, respectively. The
runoff from wheat was the highest for any crop in the rotation, aver-
aging 13.5 percent as compared to 12.4 percent for continunous cotton
and 10.7 percent, and 10.4 percent [or corn and cotton, respectively,
when grown in rotation. Lespedeza was the most efficient in controlling
hoth soil and water losses, allowing but 5.3 percent runoff, and 1.52
tons per acre soil loss per year. The 4-year rotation materially reduced
soil and water losses. The average runoff and soil losses from all crops
grown in two complete rotations was much less than that from continu.
ous cotton. The saving of soil may be attributed chiefly to the protec-
tion afforded by the wheat and lespedeza crops during the time they
occupied the land, and to the residual effect of the lespedeza when
followed by cotton. The decrease in runoff for the rotation system may
he attributed primarily to the low rate of runoff from the lespedeza.

_As much _soil wasg lost when corn in the rotation, followed cotton
without a winter cover crop, as when a continuous-cotton was used, The
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data on crop-rotation experiments, here presented, show the beneficial
effects of crop cover and organic residues resulting from the use of a
rotation on land devoted to row crops.

The effectiveness of woods cover is materially reduced by burning the
surface litter. The soil and water losses from plot A, the undisturbed
virgin woods plot, and plot B, which is similar to plot A in all respects
except that the surface litter was burned semiannually, are compared
in table 13. The so0il losses and runoff from the unburned woods has
remained at extremely low values, consistently throughout the years of
record, but there has been a progressive increase in the annual soil loss
from the burned woods which reached a maximum of 7.8} tons of soil
per acre in 1938 and 21.2 percent runoff in 1939. These latter lonses
are of important magnitude and represent hut little improvement over
the protection secured by good crop rotations. Appendix table 29 gives
an annual summary of the rainfall, runoff, and soil losses for each
individual plot of the controel series from which it is possible to follow
through the effects of the various cropping practices and soil conditions.

Table 13.--S8oil loss and runoff jrom undisturbed virgin woods as compared with
virgin woods on which surfuce litter was burned semionnually, 193240

Uinbmened Burned
plot A plot B
Yimer Rainfall

Runotf Sail [oss Runodl
per acra

Inehes Tnehes Percent Tons Taches Pereent
8538 9.11 0.2 4.00L 0.16 0.3
35,70 .07 2 LGBl 12 4
A% 0l .1 .0t .ot 3.1
13,80 02 Rl i} N1t .8
.00 . U Lot L3 13.
47,52 B oz B0l 68 18.
78 Rl NI R H o, .
it . L LGUL &, 1.
. . .35 . 4l Rl &, 18,
Averege,, ., A7 LAY .05 Ll 3.4 .0

The losses from land of precisely the same kind devoted continuously
to cotton were 31.2 tons of soil per acre and 12.4 percent of the rainfall
as compared with 0.002 tons per acre of soil and 0.06 percent of the
rainfall as runoff from the unburned hardwood forest area. As com-
puted on the basis of these measurements, the land in continnous cot-
ton lost 15,000 times more soil and 206 times more water as runoff
than did the forested area.

Residual effects of cropping systems on soil and water losses—At the
end of 1938 the series of treatments on plots 1.12 making up the con-
trol plot experiment were discontinued. In order to determine the resid-
ual eftect of these practices the 12 plots were planted to cotton for the
2 years, 1939 and 1940, All plots received an annual application of 600
pounds of a 4-10-4 fertilizer for the 2.year period, but no winter cover
was used preceding either crop. Soil loss, runoff, and cotton yields for




- Table 14.—Residual effect of cropping systems on runoff and soil loss

Relative soil loss
1939 1940 2-yeur average (continuous cotton,
Previous treatment, plot 10 =100}

Runoflt | Soil loss |Yield, sced| Runoff | Soil loss |Yield, seed; Runoff | Soil loss |- Yield 1931-38 | 1939-10
3 per acre cotton per acre cotlon per dcre | per plot .

Inches Tons Pounds { Inches Tons Pounds | Inches Tons Pounds '} Percenl | Percent
Continuous cotton, desucfuced. . , , L 4.6 95,49 5.90 2.87 16.32 762 REY 20:90 6.76 103.2 1385

i
Cotton-corn, desurfaced. .. .,...... ven ;o487 21,61 12. 3.50 22,93 9.88 4,18 LRI 1134
i

::Couon-coru. desurfaced. .., oL Cevveeent, 3299 20,67 2.3 ©2.93 16.04 3.46 A 11,52}
2 8.55 . 2.31 10.51 . 2:58 . 8.20
26.19 15, 3.68 22,93 . 4. 4.5 13.92
1 B S 3,06 13.95 ; ! . 15.64
9.59 5.5 3.9 | T390 .1 ‘ 14.82
13,30 3. 15.67 1 #.d 15,04
I e esreaean . 3. 14.86 105.7
D7 | Permanentsod...u.unt i iinreaiariiriensniaresdd 04 7 7.6 5 . : 18,06 e 26.1
10 Continuous cotton, standard plot. ... .............] L7TH 16.59 3. kE 4. 14.25 1000

11 Continuous cotton, long plot. ., «..ovvirrernevioasf 0.3 18.07 . 3T ’ . 14,24 b 120,2'

12 | Continuous cotton, short plot. .. ... covivervinnn PSR 16.63 . P 1. 15.43 00,5

ARainfall was 36.47 inches .in 1939 and 31.09 inches in 1940.

Y
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cach plot were determined and are reported in table 14, The striking
feature of these data is the very low runoff and soil loss for plot 9 that
had been covered with a permanent sod during the period prior to
1938. The first year’s loss from this plot was very slight and the second
year’s loss was decidedly less than from any other plot. The value of
sod protection was discussed in connection with the original experi-
ment. The data here presented show {urther its value when followed
by row cropa.

From an analysis of the data recorded in table 14 it is apparent that
the continucus grass cover {on plot 9) has been effective not only in
reducing current soil and walter losses during the continunance of the
grass cover practice, but also during the 2-year period immediately fol-
lowing the termination of this praetice. Comparing the results obtained
during the 2-year post-test period with the 8-year period during which
the cropping practices and rotations were studied, it was found that
the beneficial effect of the sod has persisted but that benefits of the
rotation of cotton-corn-wheat lespedeza did not persist when the rota-
tion was discontinued and the plots were planted to continuous cotton.
Tu order to have a direct comparison between the losses from the severa]
plois during the experimental period with those from the same plofs
during the two seasons immediately following the termination of the
studies, table 15 has been prepared.

Table 15.—Soil losses during the 9-yeur test period, 1931-39, as compared with losses
from the same plots for the 2-year periad immediately following when all plots
were devoled to continions cotton. A

Rotativo soil loasen
. i {continnous cotton, plot 10 =140)
TPlot Wo. Cropping syalem 1931-39

19339 1910-41

Poezent Percent
Continuons cotlon e 0o
Continuous coLlon, desurfoeel R 131
Catlon-corn, desurface] I 141
Bare hard nllow ToDla 63
Rotalion, cotlon-gorn-wheat-lespodsan, ., ... .., f a0
Permancnt smil il
Continuous collon {virgin snil)

Continuous cotlon fshort plot)

The average soil and water ilosses and yield (rom plots 5 to 8 on which
a 2.year period of cotton [ollowed 1he 4-year rotation, as shown in table
15, are virtually the same as the soil and water losses and yield from
plot 10, on which cottonr had been grown continuously. This indicates
that the henefits of the rotation did not carry over sufficiently to permit
a_continuous cropping syslem. Likewise on the artificially-eroded
plota 1, 2, and 3, no beueficial effects of the 2-year rotation were carried
over as the eoil loss and runefll were about the same as from the con-
tinuous cotton practice followed on plot 1. Losses from plote 10, 11, and
12, which made up the slope length study, follow closely those of the
initial experiment. The double length plot gave the highest soil loss
but the lowesl runoft, :
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Corron-Orcanic MaTTer PLOTS

A series of twelve 1/100-acre plots was established during the summer
of 1933 in M-field just south of the control plots on Cecil sandy c]aj{’
leam, having a 10-percent slope. Two of these plots remained uncroppel
but were treated with an anmual application of a 24-ten imuizh of
woods litter, The other 10 were planted to continuaus cotton. Eight of
the 10 received annual application of various kinds sad amounts of
organic material as soil amendment as early in January f the cxop
year as weather conditions would permit. Commereial leriiiizer was
not used on any of the plots during the experimental period. .

At the time these plots were established in 1933, they were divides
into two gioups and equipped with two types of runoff catchment
devices. Plots 1.6 were equipped with “Yarnell” 6.inch wasting and
l-inch sampling divisors. Plots 7.12 were equipped with “Uhland”,
Venturi flume divisors. These two types of equipment were replaced
oun 10 of the plots with Geib multi-slot divisors in the summer of
1937. Total catchment equipment was installed on the two mulched but
uncropped plots in the spring of 1937. Records of crop yield and erosion
dosses were kept throughout the experimental period. Data on soil loss
and runoff for the first 3 years are not presented here since this period
was devoted primarily to testing the two types of divisors and to the
establishment of precedure and technique in handling the runoff
material, However, for the entire experimental period, 1933-40, the
data show the same trend and the same relative order of magnitude as
that reported for the shorter period.

The amount and kind of organic materials applied, with the resulting
data on runoff, soil loes, and cotton yields are given in table 16.

The woods litter used on plots 1, 2, 11, and 12 was collected annually
from nearby wooded areas immediately preceding the date of applica-
tion. The pine needles were collected from areas having stand com-
posed principally of pine and the hardweod litter from areas having
a forest cover principally of oak. The materials used on plots 4, 6, 7, 8

b

Table 16.—Average annunl runcff and soil losses and crop vields from the cotton
erganic-matter plots 1933-40°

Trectment Hunofl
Yield
Seil loss of seed
Amount Percent of | per ecra cotton
Malerial per Amonnt precipi- per acre
acre tation®

Tnehes Pervent Tuns Ponnds

.| Fino-needle muleh, .. . 2 . . ¢.01
Heardwood-litter m ! . 005

None . + 36,18
. 2 .86
6. 63

Hardwood [itter spaded
Pine needles spaded

*Plots 4-12 wers apeded iny about 6 inches ond trectments repeated aoouslly,

*Soil loasen and runcf for the peried Sept. 1, 1937, to Nov, 30, 1940, Tha perind of record
for yislds ocly iv 1933.40.

Avernge annusl preeipitation for the peried 43.82 inches.
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Table 17.—Compositivn of compost heap

Layer No. Depth of Compoaition
from battom of beap leyer (% Ly volume

Inches Percentl
jiH] Woads liLter 14.29

2 Stable inanure 2,86

i Wooda liLter 25.71
2 ) Greoen cotton seed , 2.86
18 Waads fitter 25.71
2 : 2.86

[H] 25,71

and 9 were composted in the early spring prior to being applied to the
plots the following January. The kind and relative amounts of material
used in the compost heap are shown in table 17,

In a report (I} on this experiment, published in 1939, attention wae
called to the effect of a vegetative mulch in conserving soil and rain-
fall. For a period of 3 years this earlier report shows that one tract of
land covered with a 2-inch layer of undecomposed pine needles and
another tract with hardwood forest litter, lost on an average only 0.17
ton of seil per acre annually and 8.6 percent of the total rainfall as
runoff. During this same period a nearby area of the same soil and .
slope, cleared at the same time, but cultivated continuously to cotton,
lost 32.26 tons of soil per acre and 16.13 percent of the total rainfall,
The final results tabulated in table 16 covering the results to Novem:
ber 1940 are in harmony with the results shown in the previous record
which were for the period 1937-40.

The results of these studies may be sur..aarized as follows:

Runoff and soil losses decreased and cotton yields increased rather
sharply when organic matter was applied in the quantities used in this
experiment. .

The application of 8 tons of stable manure was slightly more effective
than either 12 or 24 tons of woods litter in increasing cotton yields, and
more effective than 12 tons of compost in reducing soil losses and runoff.

The 60-ton rate of application of compost, while not practically
feasible, resulted in a very high cotton yield and reduced the soil loss
to less than 3 percent of the amount lost by the untreated plots,

FreLp anp WATERSHED STUDIES

Runoff and soil losses were measured from an unterraced, cultivated
watershed {C-8) and from a watershed with a mixed stand-of pine and
hardwood timber. The cultivated watershed contained 514 acres and
was ont Cecil soil with an average land slope of 7.2 percent. The wooded
watershed had an area of 6 acres and was on Appling soil with an aver-
age slope of 18.6 percent. The soil and water losses from each watershed
by years and the crop yields for crops grown on the cultivated area, are
recorded in table 18. The total and average losses of the two watersheds
are given for the 6-year period 1933.-38. Becanse of the wide variation
in the several characteristics of the two areas, however, no attempt has
been made to compare their behavior except to call attention to the
fact that the cultivated area retained more of the rainfall than did the
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Table 18.—Record of runoff und soil losses fron: u eultivated qnd a wood watershed,
January 1, 1933, to June 19, 1938

¢ Runoff -

Type of treatment Yoeur Foninfull
: - Amcnint | Percent of

rajnfall

Tnches Triches Prreent
Cullivated:
Watcrglied C-8:
1933 3. #.12 +.2
1931 - 50.B 1.4 .8
Wixed Ceeil cluy lozm and snady tonsa
Land ulope 7.2 purcent 1935 6. Rl
Dirainege arew 512 geres, ... ...
1936 &3, .ia
MRy 5E.15 a7
1934 19. L2

Total

1931
{w:n
1435
936
|19:sr
HURTY
Totul I 266.0:

Wooded:
Wateratud W-2j5:

Appling szudy Joam
Land alope 18.6 percent
Dyrainage area 4,00 acpiss

Wanoory 1 te Juue 19,
TFruce,

wooded plot, whereas the forest litter offered almost complete protec-
tion against soil losses. Figure 12 shows the character of the leaf litter
which covered the watershed, also the timber stand. The wooded water-
shed lost but little soil during the period of measurement, although
the average slope was 18.6 percent. The soil losses {rom the cultivated
watershed with only 7 percent slope averaged 11.58 tons per acre, for
the 6-year period, 85 percent of this loss vccurring during two seasons—
in 1933 when the land was in oats, and in 1935, when cotton was the
crop. The high scil loss from oats in 1933 wus due in the main te exces-
sive rainfall in March of that year, ‘

On the cultivated watershed lespedeza reduced the soil loss to 0.68
ton per acre in 1934. But the cotton in 1935 showed a loss of more thin

- 31 tons of soil per acre. This loss was accentrated by excessive rainfall
{7.75 inches} coming in several large storms following each other in
March, shortly after the lespedeza was turned under, Lespedeza per-
mitted but 2.66 tons per acre or 4 percent of the total soil loss, although
it occupied the land 3 out of the 6 years of record. In 1938 the soil Ioes
under lespedeza was 0.03 ton per acre, which compares very favorably
with even the lowest annual loss from the wooded watershed and is
lower than the 7-year average of 0.09 ton per acre from that area.

The runoff, as percent of total rainfall, from the cultivated water-
shed, average 10.4 percent and from the wooded watershed, 12.6 per-
cent. Runoff was highest under oats in 1933, reaching 25.3 percent, and
lowest under lespedeza in 1938, when it was but 1.2 percent of the
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annual rainfall. The maximum of runeff from the cultivated watershed
when in a cover crep was 4.63 inches per hour, and when in a culti-
‘vated crop 3.61 inches per hour. The maximum rate from the wooded
watershed was 0.06 inches per hour. The greater total average water
loss from the wooded watershed was not the result, therefore, of a
rapid flash runoff, but was due to the fact that runoff occurred from
this watershed for long continnous periods of time following heavy
rains. The open, pervious nature of the Appling topseil, the tight high
clay content subsoil, and the 18.6-percent average slope of the land
combined to make a condition of subsurface drainage to the hottom of
the watershed that was quite similar to a wet-weather spring flow. Low
rates of flow were recorded as much as 2 weeks or more after the cessa-
tion of winter rains of long duration and low intensity. Records from
virgin woods plots on Cecil soil with lesser grades at other locations on
the station showed even lower rates of runoff (table 10).

LysimeTer StupilEs

Late in 1934 the station was equipped with twe batteries of three
Iysimeters each, patterned after the installation at the Clarinda, lowa
station. The method of counstructing these special lysimeters and the
technique employed in their installation has been described by Mus-
grave (6). The lysimeters, which enclose a 3-foot profile, were located on
sandy clay loam directly south of the control plots. The installation was
such as to leave the soil in its natural condition so {ar as possible. The
individual units in the two series included in this experiment were
identical in construction but differed in the cropping system followed.
Lysimeters 1, 3, and 5 were cropped to com each year, followed after
the first year by a winter cover crop of rye and vetch; while lysimeters
2, 4, and 6 were also in corn after the second year but remained falow
during the winter season {table 19}.

Measurements of the pereolate were made at frequent intervals and
the runoff was determined after each rain by a method similar to that
employed for the neighboring control plots. The fallow units were
cultivated and handled in the same manner as those planted to corn,
with the exception that weed seedlings following the last cultivation
were removed by pulling or hoeing as soon as they made their appear-
ance. The detailed data of monthly rainfall, surface runoff, percolate,
and caleulated evapotranspiration from the lysimeters are given in table
20 and shown graphically in figure 17. The evapotranspiration, or vapor
losses, were calculated by subtracting the sum of the measured runoff

Table 13—Cropping systems for lysimeters {Cecil sandy clay loam) 3-foot prefile

Lysiemeters 1, 3, and 3 Lyshneters 2, 4, autd 6

Summer Winler Bummuer Winter

Carn Fallow (spaided) Kabx leaprdezn Kobe lespedera gtubble
Do Rye and vetch Frllow {apadexd) Faliow {spaded}
Do o Corn Do

Do il il Do

o duy Da
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Figure 17.—Rainfall percolate and evapotranspiration.

and percolation losses from the total rainfall. The annual averages and
totals for the 3-year period also are shown in table 21.

The date for the entire period are further summarized in table 22.
This table shows that, for the conditions under which the experiment
was conducted, the presence of a winter cover caused little difference




Table 20.—Monthly surface runoff, percolate, and calculated evapotranspiration for lysimeters enclosing 3-foot profiles of Cecil sandy clay loam
for the 5-year period 1935-39

Lysimeters 1, 3, and-5, winter cover crop Lysiméters 2, 4, and 6, winter follow .

Month Rainfall Runoll Percolate Evapotranspiration Runoff Percolate 'Evnholruxmpimtion

Monthly | Monthly | - Total Avernge Total Average Total Average Total Average Total Average Tatal Average
total ayerage .

I'nches Inches Triches Inches tnches Inches Tiches Tuches Inches Inches Inches Inches Inches Inches

Janunry .. ' 28.07 5.6l 7.05 1.4l B3 R 517 1.6 6.58 1.32 15.9¢ 3.19 5.55 1.11

Febranry . 20,55 411 3. [1i] ‘ b7 2.37 368 1.1 2,42 . 12:71 2,54 5.42 1,08

Mareli, .. . 23,09 .62 5.1 102 2,12 . 3.86 L1z 5.86 1.1 12,08 . .1 1.03
19,14 3.83 S it .60 19,10 a, 531 6.08 . 7,798 1.55
12..00 2040 .29 E . ; 9.24 Rir . 1.3L 3,82 1.76
20.02 4.00 1,40 1.21 g 11,80 7.92 ] .98 . 11,12 2.2

35.07 7.01 T I . 19.0¢ 17.15 L.89 16,03
Augost oL L 0L o 2342 i+. 68 . 1.43 .2 11,53 11.91 L.08 10,43
September.. ..., .. . . 11.40 2.28 .05 #.50 . 2.82 f ik 8.51
October ., P 18.40 3.68 . <L ; 10,21 6.94 3.03 . 4,43
November, . ... teseasines| 14,26 2.85 2 .75 L8 9,40 5.10 .76 N 8,40

December. ..., 16.94 3,40 .40 5,69 11 9.26 1.78 3 6,00 9.21
Totad. .. ... 00l 242,386 48,47 13.43 59,40 115.79 28 75.61 61,90 104.85
Average,.,.,.. 20.20 4,04 1.12 4.95 9.65 6.30 5.16 8.73

€V anv1 aZaoda do NOILVIVIOZY ANV TOWLINOD NOIsO¥x




Tuable 21.-~Average annual rainfall, surface runoff, percolate, and calctelated evapotranspiration from lysimeters of Cecil sandy cluy loam, 10-per-
cent slope, 1935-39

Average surface runofl’ Average percolate Average evapotranspiration

Rainfall
Lysimetera Lysimeters Lysimeters Lysimeters Lysimeters Lysimeters
1,3,and 5 2,4, and 6 1, 3,and § 2,4, and 6 1,3,and 5 2,4, and 6

Inches Tnches Percenl Tnches Percent Tnehes Percent Inches Percenl Tniches Percent Inches Percent
1935.....;........... o 42,80 1L 27.80 3.8: 32 36 9.70 . ﬁ,():! 18.71 21.20 49.53 20.93 48 .90
1936...... ... B 60,00 14,5 24,32 187 31. 22,92 L 33.43 39 2.4 37.48 17.84 29,73

B K 1 P 50.00 15. 31094 5. 3L 9.91 12 41 24,81 48,22 22,06 44,12
P oL 1 F PR RN 47,45 13 TS, 332 (16 2 8.1 . X 54,10 23, 49,55
1939, .0 vinns 42.11 11.08 26.3 . ;. STl . 7 9.88 3. 2, 53.00

S-year total.. oL es ool | 242,36 67.17 3. iveenend 5900 JLaLaLinl| 6L907 1 PR
d-year average. ... .. AP B 1 4 13.43 T ] 11.88 12,38 5.5 47.78
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in the distribution of the losses from rainfall, percolate, and evapo-
transpiration. There is, however, a slightly higher runoff recorded for
the winter fallow than from the winter cover crop conditions, with
pactically no difference in the average percolation losses. The slightly
lower runoff losses from the soil protected by the winter covers is
reflected in the higher evapotranspiration losses recorded for lysimeters
of the 1, 3, 5 series. A graphic representation of the average ]osses by
vears s chown i in figure 18.
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Figure 18.—-Antal runofl, percolation, and evapotranspiration losses from lysimeters. .
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Table 22.—Five-vear average lysimeter losses, 1935-3%
[Total rainfall for period 242.36 inches)

Eysimeters 1, 3, aad 5 Tysimetero 2, 4, nnd 6
wiztler cover winler fallow

frelex Percond {richirs Frercent

Ronoff,....... ... ... ... . .. ..., 67.1% 2T T5.61 2

Percolate.. . ............ . e Sy 25 61,90 1
o

Evepolranspiration ... .. . . 0 478 1Dy 75

TERRAGE STUDIES

Unterraced areas are measured as closed watersheds; that is, there

is no waw for eroded material carried to the Jower parts of the areas to
escape except through the measuring devices. Drainage areas are formed
by terrace ridges. The interterrace areas, however, are not entirely
closed, and a considerable portion of the soil eroded from the npper
parts of the interterrace areas is deposited in the terrace channels and
does not pass on with the runoff through the measuring devices at the
outlet ends of the terrace channels. Under some systems of terrace main-
tenance part of the soil deposited in the channels is periodically moved
up and over the terrace ridges. From the lower sides of the ridges this is
eventually eroded into the next terrace channel down slope. Over a long
period this cycle of erosion, deposition, and transpesition through cul-
tural operations, usually is repeated many times. As a result there is
continuing down-slope movement of soil taking place, varying in
amount from an insignificant minimum on gently sloping soils of favor-
able porosity, to a serious maximum on steep, highly erodible soils of
low absorptive capacity. Obviously, this intertexrace movement of soil
is not measured by the devices placed at the ends of the terrace chan-
nels. The magnitude of the downhill shift occasioned by the transverse
movement of soil over terrace ridges is difficult to determine but has
heen studied by means of profile elevation measurements at 3- and
S-year intervals.
« Through the adoption of a maintenance system in which the soil
deposited in terrace channels is moved np slope each time the land
is plowed, the movement of soil across terrace intervals by erosion may
be greatly reduced and, of course, good rotation, the use of seasonal
cover crops, strip cropping, and other good soil management practices
still further reduces the losses.

The terraces employed on the different fields of the Statesville Ex-
periment Station were all of the broad-base type but differed in length,
vertical interval, and channel grade. The land slope of these fields
varied from a minimum of about 6 to 8 percent on field E to a maximum
of almost 17 percent on field A. The soils ranged in texture from sandy-
loam to heavy clay loam. The characteristics of the individual terraces
are shown in table 23 together with the average rinoff and soil losees
recorded for the period of experimentation. Because of several variables
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Table 23.—dverage annuel runoff und soil loss, from all terruces as measured at the
terrace outlets!

Terrace characteristica Runcllf -
Sail losn
Terrace No. i pur acre
Chanpel | Vertical Longth Amount | Percent of
grado interval rainlell

Taches Peet Trches Percent
.1

]
[ 2]

B.
14,

Gk

-

gl
4] -]

&

,,.. .
PETCD NP R N N P 0 PR Y
(RN Y Y YT LT Y Y LA :

e S0 B D ] B RN GR TGN e e e e e O
[3 53 A 13 20 SR =] =1 1= B = B L :

Pk b et Bt

The period of record for A terraces was from Juoe 17, 1932, 1o Dec. 31, 1236; for F terraces from
June 17, 1932, Lo June 30, 1936: for O, I}, and E Lerracas from Seplember 1, 1931, te june 30, 1933, sod
for C terraces §rom Jan. 1, 1933, 10 June 19, I93E.

Terraces B-2 and B-3 had varicble grades of 1 ioch pec 108 feetl for 200 fect; 2 inches per 100 feei For
300 foet; 3 inchoe per 100 leet Tor 300 feel; 4 inches par 100 feet for 300 leel, and 6 inches per 100
feai for 00 leet.

Tervace D-4 bod a voriable grode of level for 250 feet; 4 inches por 100 feet Tor 200 Feet; 6 inches
per 106 feer for 200 feel.

4Period of record 214 weara.

it is necessary to select for comparison only those terraces that differ
in a single characteristic. For example, a comparison of the effect of
length ia possible only between the terraces of different lengths but
having the same vertical interval and channel grade. It is necessary,
also, that the terraces be located in the same field with land that is
fairly uniform in slope and upon which the same cropping system is
practiced.

TeErrRACE LENGTH

For field C, with a land slope of 9 to 10 percent and on Cecil sandy
loam soil, texraces C-5, C-6 and C-7 may be compared with respect to
length, since each had the same channel grade and vertical interval
spacing. Table 24 shows that the terraces had a channel grade of 3
inches per 100 feet and a vertical interval of 4 feet but varied in length
from 1,400 feet to 2,000 feet. The shortest terrace, C-5, with a length
of 1,400 feet, lost one-third less water and a half more soil per acre than
the longer terraces, but the 1,700-foot and the 2,000-foot terraces suf-
fered practically the same runoff and soil losses. The 1,200-foot terrace
B-4, of Field B, on practically the same land slope and with the same
channel grade and vertical interval as those on Field C, had lesser
loases than the longer terraces of Field C. This may be accounted for
by the fact that the cropping sysiems for the two fields, E and B, are
not precisely comparable. There is a possibility that the differences in
cropping are sufficient to invalidate any direct comparison between
these otherwise comparable terraces.
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Table 24.—Average runoff end soil loss per acre as meusured ut the ends of terruves
of different lengths for the 8.year period 193138

Terrace characleristics Lasses por acrs

Turrace No.
Cliasel Vertical Tatngth Runedf Sofl
grade fnterval

Friches Foet Feof Frechies
4 N1 . 0,82
-1 1,704 1219
4 2,400 It
L 1,240 1.8

CaaNNEL GRADE

Two pairs of terraces are available lor comparison of the effect of
terrace chanmuel grade on soil and water losses, Terraces B-4 and B-5
are each 665 feet long with 5-foot vertical interval but differing
channel grade (table 25). Terrace B-5, with a constant channel grade
of 6 inches per 100 feet lost slightly less water and practically the same
amount of soil per acre as did 1he companion terrace B-4 with a ehannél
grade of 9 inches per 100 feet, Terraces D-2 and D-3 were each 1,200
feet long and sitnated on a slightly steeper land slope. Terrace D-3
with a channel grade of 6 inches per 100 feet lost about 63 percent
more water and almost 3 times as much soil per acre as terrace D-2 with
a channel grade of 3 inches. From these data it would appear that for
soils of this character with a land slope of from 8 te 13 percent, a
chaunel grade somewhere between 3 and 6 inches per 100 feet will give
satisfactory performance, Observations lead 1o the conelusion that
channels with grades steeper than 6 inches are inclined to scour and
that grades below 3 inches encourage delta deposits in the channel,
which may result in ponding of water or even the overtopping of the
texrace ridges, during rains of high intensities.

Tuble 25 —Average runoff and soil loss per acre as measured at the ends of terraces
of different channel grade for the 8-year period 1931.38
{Lund slope, 8 to 13 percent]

Terrace characteristios Lassen puor scre

Turrace N, K
Clrannet Lenzth Veriizul Bunelf Soit
prmde inlervel

Frcdtes Feet Feel Tnches
66 5 13.13
665 B 11.8%

1,200 b3 4.

] 1 6.

TerracE INTERVAL -
Three terraces in field F were available for 2 comparison of the effect
of vertical interval on soil and water losses {table 26). Likewise in field
E there were 3 terraces of the same channel grade and length but
differing in vertical interval. Field B had 2 terraces of tlie same channel
grade and length but differing from each other in vertical interval,,

1
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and from those of fields F and E in that terraces B-2 and B-3 had
variable graded channels. This prévents direct comparison between
the terraces of fiecld B and these of fields F and E. Field F terrace F-5,
with 4-foot vertical interval shows substantially less soil and water
losses than either terrace F-3 with 2-foot vertical interval or terrace
F-4 with a 6-foot interval, the soil losses being almost twice as great
from the 2-foot and the 6-foot intervals as from the intermediate 4-foot
interval. The intermediate interval shows less water lost as runoff than
from the narrower or the wider intervals, but the difference is not so
great as that of soil losses.

Tuble 26 —dAverzge runoff and soil loss per acre as measured at the ends of terraces
of different vertical spacings for the 8-year period 1931.38

LLard slope, 7 16 11 precent]

T'erriace charicterislics 1.n3st9 per nere
Teveace No,
Channel Length Yertien) Hunotl Sail

pride interval

Inehes Fert Fend fuches Tunx

) o M) 7.0k 2,38

" 'l b3 6.36 2.34

i) T0U 7 5.81 2.7%

i3 T b 12,16 6.78

) ah0 4 1690 +.15

3 a3t 4 1227 2.35

k) aal 1] 13.60 4.15

1-6 L340 6 6.69 .77

1-6 1,500 1 5.28 1.09

1]

The terraces of field E, being of the same channel grade and length
are directly comparable as to vertical interval. For this set of ierraces
the runcff water loss is slightly less for the 7-foot interval than for those
with lesser intervals, The soil loss is slightly greater for the wide inter-
val with little difference in the wash-oft from the 3- und the 5-foot inter-
vala. For terrace E-9, however, with a vertical interval of 9-feet, soil and
water losses were practically twice as greal as (rom those with lesser
intervals. For field F with the terraces 550 leet long and all with 3-inch
channel grade both the runoff and soil losses were higher for the 2- and
the 6-{oot intervals than for the intermediale 4-foot interval. Field B,
with 1,500-foot terraces, suffered higher losses of hoth soil and water
from 1errace B-2 with the 6-foot interval than from terrace B-3 with a
4-foot vertical interval. From these data and from field observations it
is conclnded that the larger losses from the terrace with the smallest
vertical interval resulted in part at least from the steepening of the
land slope on the back side of the terrace ridge in the process of ter-
race construction,

ProrFiLE oF TerrACE INTERVAL

The down-slope movements, or shifting of soil in the inter-terraced
areas in fields A and B is shown graphically in figures 19 and 20. The
levels were run in A-field in the spring of 1934 and again in the spring
of 1939, after an interval of 5 years. They were run in B-field in the
spring of 1934 and again in the summer of 1937, afller a time interval of
3 years. Each field had only one clean-tilled crop during the interval
between the first and last profile measurements.
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Figure 19 shows that there has been a decided shift of the soil down
the slope in all terraces in the A-field as indicated by the increased
area of the ridge. Considerable soil has been removed from the inter-
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Figure 19.—5Shifting of soil in interterraced area field A.

terrace areas of the differemt terraces. The general tendency is to level
off the surface soil, forming a smooth profile from the terrace crest to
the lower channel. Figure 20 shows that there is little or no tendency
for the soil in B-field to shift down the slope. The general trend is to
smooth out the profile and produce a straight line from the crest of the
terrace to the flow line of the channel below. The difference in the




L J EROSION CONTROL AND RECLAMATION OF ERODED LAND 5]

HORIZONTAL DISTANGE IFEET]

A0 50 60 T0 :17)
43

48

N\

ELEVATION [FEEYI

ELEVATION {FEET!

oo g 120 13a 140

HURIZONTAL DISTAMCE (FEETY

——==Efsvatians Icken May 1534 ——— Elevobions loken June 1937

Figure 20.—Shifting of soil in intertlerraced area field B,

behavior of these terraces may be explained by the fact that the A-ter-
races were of level channel grade and that the B-terraces were of vari-
able grade (1 to 6 inches) construction.

Terrack OUTLET aND CHANNEL STRUCTURE

The stabilization of terrace outlets and outlet channels following
the construction of the experimental lerraces afforded an opportunity
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to observe the relative efficiency of several types of stabilizing struc-
tures employed. These included vegetative outlets, loose rock in wire
nets, field stone and cull brick set in cement mortar, bituminous pav-
ing, aud concrete check walls. Records were kept on costs per unit and
per linear foot of ditch for the mechanical type of control structures.
More complete details describing these treatments and structures are
given in a mimeographed 5-year progress report of the station for the
years 1931-35. :

The performance of these various types of mechanica® structures was
satisfactory, However, the practicability of their use must he deter-
mined by their cost. When lubor was considered in the cost, the con-
crete check walls were found most economical per linear foot of
channe], '

Observations were made of the resulis of seeding and planting clover,
alfalfa, rye, annual lespedeza, grass mixtures, and honeysuckle vines
in terrace outlet channels. No Bermuda grass was planted hecause the
farmers ol the region shject to the introduction of thie grass. Of the
plants tested, only the honeysuckie accorded much protection, its maxi-
mum effect being secured only after the plants’ became thoroughly

estalilished and were not disturbed by terrace-maintenance operations..

It must be remembered, however, that the widespread use of various
types of vegetlation, in terrace outlets, channels, and in meadow strips
during recent yeurs, have definitely demonstrated their usefulness as a
substitote for masonry struclures lor conlrolling runofl from small
watersheds.
Gurry ConNtROL

Check dams of loose rock, brush, snd hags, poles, logs, concrete, and
brick, as well as a large earthen dam with a concrete drop inlet were
constructed on the {arm. Another large earthen dam with a side spill-
way was constrncted on a nearby {arm, under the supervision of the
station staff. A check on the performance of these structures, and inspec-
tion of large numhexs of similar structures on operations projects has
led to the following conclusions in regard to the use of various struc-
tures, both temporary and permanent, for gully control:

All types of check dams, whether of hrush or.impervious material,
require spillway notches large enough to care for maximum flows. If
properly designed, so-called pervious dams soon hecome practieatly
impervious through the accumulation of soil.

In the design and construction of check dams the foremost consider-
ations are the size and characteristics of the watershed area, Upon these
depend the selections of the type of structure as well as the details of
construction.

A thorough bond between 2 structute and the earth into whick it is
built is essential. Drying, freezing, thawing, swelling, hydraulic pres-
sure, and energy must not cause leakage under or around the ende of a
structure. The structure should be watertight so that it will force flood
flowsa through the uotch and prevent all flow under the structure.
against the banks of the pully, or through the structure.

A properly designed apron or other protective structure is necessary
to prevent undercutting or eddying against the bottom and sides of a
gully except for suspended net dams closely spaced on small watersheds.

Structures designed lor temporary vse should have a low drop, and
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should be built 10 last long enough for the vegetation upon which per-
manent control is to depend to hecome well established. '

Brush dams setiled about 25 percent of their original height in from
1 to 3 years. The brush dams built at the Statesville station were in good
condition after 3 years’ service.

The rate of silting behind a dam varies with the condition of the
contributing watershed and the number of dams above. When a dam
is below a cultivated watershed, a few heuvy rains usually fill the basin
to capacity. The soil canght above the dams and the moisture conserved
afford very favorable conditions for plant growth, and the establish-
ment of protective vegetation,

Loose-rock dams give satisfactory service for watersheds of 2 acres
or less, Some masonry work about the upper surface of a loose-rock
dam aids in maintaining tlie spillway and in preventing displacement of
the stones. _ i

Temporary checks of straw held down by flexible poles attached to
stakes midway of the poles, gave satisfactory and inexpensive protec-
tion during a single crop season. They werc more satisfactory than
sack dams filled with soil and grass seed, and the average cost was less
than hrash chegks held by stakes and wire,

APPLICATION OF STATION DATA TO EROSION CONTROL
IN THE CENTRAL PIEDMONT AREA

The same problem that arises in all research studies, namely that of
projecting the data into recommendations for large scale use, must be
dealt with in regard to the findings secured at the Statesville station.
The seasonal aspect of erosional losses from cultivated Iand which is
reflected by the station records, has shown that erosion control meas-
ures must be designed primarily to take care of summer rainfall. The
records show that by far the preater portion of the total soil losses from
cultivated land occur at this time. Fortunately this is the period when
vegetative cover commonly is at its most effective stage and close-grow-
ing vegelative cover has proven to be practicable and extremely effec-
tive in protecting soil from erosion damage. However, this is also the
period of intensive cultivalion of row crops, and ercsion may he accel-
erated by this factor.

The reduction in soil losses by use of a 4-year rotation with 2 years
of row crops and 2 years of close-growing vegetation, were secured in
the main, from the protection afforded during the years that small
grain and lespedeza occupied the land. Some residual effect of the Tes-
pedeza was shown by the reduced loss from the cotton following lespe-
deza in the rotation, when compared 1o continuous cotton, Plots devoted
to corn in the rotation that followed cotton without a winter cover
crop, lost more soil than those planted to continuous cotton. FHowever,
on the desurfaced plots having a 2-year rotation of cotton and corn
with a winter cover crop of rye and vetch following the cotton, corn
lost less soil than the cotton. From the evidence it appears that the row
crop following a cover crop will Tose less soil than ¢ne that does not
follow a winter cover crop.

The use of crop rotations containing legumes and a close growing or
sod crop will materially reduce erosion. The effectiveness of the rota-
tion will depend primarily upon the pereent of sod crops or close-
growing vegetation in the rotation during the summer months and
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_secondarily upon the amount of residual effect upon the row crop fol-

lowing the tarning under of the protective cover. Although the 4-year
rotation of cotton, corn, wheat and lespedeza, tested on the station, cut
soil losses to less than one-half of that from continuous cotton, the rota-
tion average annual s0il Joss of 14.4 tons per acre is still too high for
adequate erosion control. Unless the percentage of close-growing crops
is increased it is evident that some mechanical assistance in maintain-
ing the soil in place must be used. The need lor contour tillage and ter-
racing is indicated for sloping land used for row crops.

" Strip cropping—From observations made on the strip-cropped fields
on the station and on other fields throughout the area it is evident that
the effectiveness of strip cropping for erosion conirol mm the centeal
Piedmont area is directly related to the qualily and quantity of the
cover in the strips of close-growing vegetaiion, and to the degree that
runoff water, which may move laterally along the contour cultivation
marks, can be prevented from concentrating in low spots, thus causing
excessive erosion when it eventually breaks through at these points.

Small grains and lespedeza are most [requently used for the strips of
erosion-resisting vegetation in this area. Small grain has not heen satis-
factory for this purpose, but lespedeza, if a gnod stand and of a vigorous
growth, is secuted, may serve satisfactorily under favorable topograph-
1cal conditions. To designate lespedeza, or any other close-growing crop
as a soil-conserving crop may be misleading. The ability of any crop to
hold the soil on the field is directly related to the nature of the ground
cover produced. Inadequale protection and heavy soil losses may occur
from areas in so-called soil-conserving crops, if lack of fertility or other
unfavorable conditions cause poor stands and weak growth of tne
plants, Strip cropping cannot be expected to afford adequate protection
against soil Josses on thin unproductive land unless reinforced by dther
conservation measures.

A dense growth of close-growing vegstalion in the protective strip
may cause most of the debris and silt carried by the runoff coming into
it from the cultivated strips to be deposited, while the water flows on
through the vegetative strip into the cultivated area below. It is essen-
tial that the excess water enter the protective strip in an even sheet
flow and not as concentrated rill or gullyflow. Slopes having a concave
aspect should not be strip eropped. This practice should be considered
‘only on slopes of level to convex aspect. Fields that have numerous rills

or shoe-string gullies too deep to erase by cultivation are not suitable’

for strip cropping, hut an occasional small depression in an otherwise
suitable field, nced not econstitute an unsurmountable barrier if the
depressions are converted into well-grassed waterways,

- The limits of degree and length of slopes that can be successfully strip
cropped are difficult to assign, as they are dependent upon several inter-
acting variables such as soil type, depth ol topsoil, and cropping system
used. However, it can be generally stated that the width of the culti-
vated strips should be decreased with inereased degree of slope and in
general should be somewhat less than interterrace spacing for the same
slope, since surplus water is not conducted (rom the field at each ter-
race interval in strip cropping. Slope lengih should not exceed thai
which will require more than three cultivaled strips. Longer slopes
should be given additional protection by terraces or kept in permanent
vegetation if terraces cannot he constructed economically.
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Organic maiter additions, surface litter.—Organic matter in guan-
tities ranging from 8 1o 60 tons per acre, incorporated into the soil in
the form of barnyard manure or woods litter compost, increased cotton
yields, and reduced soil losses and runoff to low quantities. The addition
of woods litter at the rate of 24 tons per acre is also effective in con-
trolling soil and wuler losscs. If Jurge quantities of organic matter are
available, ils use for controlling crosion and increasing yields is highly
desirable. Contour tillage will reduce ercsion losses, but contour tili-
age alone will not control crosion resulting from the typical summer
thunderstorms commonly experienced in the central Piedmont area;
hence this practice should be supported by other means such as terrac-
ing or the application of surfuce litter.

Terracing.—Sloping land in the central Piedmont area, devoted Lo
growing row crops should be terraced for maximum protection from
erosion. The extent of lerracing on sloping land will be limited only
by the economics of terrace construction and maintenance. Several
types of terraces gave satisfuctory results for the conditions under
which they were tested at the station. Terraces with an average settled
ridge height of 1.6 feet, and an average hase of 24.7 feet, in lengihs of
500 feet o 2,000 feet, and with channel grades varying from level 10
9 inches per 100 feet, functioned throughout the pertod of rerord with-
out overtopping or breaking. Soil losses increased when the vertical
interval of 4 feet was increased to 6 feet or decreased to 2 feet. It is
apparent from these data that the recommended vertical interval for
terraces ont Ceeil soils, or soils with similar characteristics, shounld be
held within a range close to 4 feet. Tl maximum length of terraces at
which satisfactory performance can - secured was not determined but
the satisfactory performance of a 2,0U0-foot terrace with 4-foot vertical
and 3 inches constant grade indicates that length of graded terraces up
to 2,000 feet (the maximum length tested at the station) may be gov-
erned by the availability and location of suitable outlets. Variable ter-
race chunnel grades of 0-2 inches and 0-6 inches gave satisfactory results
at the station. Appreeiable channel scouring and increased seil loss
resulted from the 9-inch grade terraces.

Level terraces on the Cecil soi] of the station tended to silt up in the
chamizel at points where feld depressions in the interterrace interval
caused concentraled runoff into the channel. When heavy silt deposits
oceurred near the outlet ends of the terrace, ponding oceurred behind
the silt fan, reaching depths of 9 1o 14 inches. When the silt deposits
were at considerable distance from the ends of the terrace an increased
gradient was established which caused damage at the outlet. It is desir-
able to have some grade to terraces on the common soil types of the
central Piedimont area hut the grade should be held to the minimum
at which heavy silt accunulation in the channel will not occur. Level
terracing should he confined to short terraces on soils with high rate of
water intake, and with open porous subsoil. Tillage operations should
be with the direction of the terraces. The number of special mainte-
nance operations will be reduced and cests will be lower if regular
titlage operations are made to contribute 1o the maintenance of the
terraces.

Winter cover crops—Winier cover crops not only protect cultivated
land from soil losses during the winter but are particularly effective in
reducing early spring losses. Since losses in this area from the spring
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rainfall are approximatety four times as great as these occurring during
the winter period, the greatest protective value of winter cover crops
may come not during the winter, but in the spring. Desirable forms of
winter cover shonld produce enough vegetative growth not only to pro-
tect the soil while on the land, but to provide residual protective effects
after the spring crop is planted. Beneficial residual effects of winter
cover in decreasing soil losses on lands in cotton and corn, have been
demonstrated at the station.

Rotations and cropping systems.—The develepment of a satisfactory
cropping syslem involves two [undamental considerations—the pro-
tection of the land against serious soil and water losses and the main-
tenance of a satisfaclory fertility level. In the selection of crops and in
the determination of their sequence, consideration should be given to
the inclusion of crop plants that will not only afford current protection
but will add fertiliLy Lo assure sustained production. The records at the
Statesville Station show that a J-year rotation of colton, corn, wheat,
and lespedeza lias piven reasonable protection over a period of 9 years
but that the beneficial cffects Tailed to carry through 2 2-year period
af continuous cetiton immediately following 2 eycles of the rotation.
On the same series of control plols continuous grass cover has been
effective in reducing runoff and current soil losses and its heneficial
effects have persisted after the plot was spaded and devoted to continu-
ous cotton. 1t follows, therefore, that for this region the inclusion of a
zrass crop in the rotation is highly important.

Terrace outlets und gully control may bhe obtained by use of vege-
tative control, through grasses, honeysuckle, and kudzu, or similar
types of vegetalion, or throurh the use of mechanical structures. The
use of vegetation. wherever it is practicable, is advisable because of the
high cest of mechanical structures, especially those of permanent
nature.

Tndisturbed woods cover aifords excellent control of runoff and anil
lugs, The control of flash runofl’ and the prolonged period of low flow
secured from the wooded watershed, demonstrates the role that wood-
lands can play in the control of pezk flows and in maintaining summer
flows of streams to which they contribute drainage waters. Burning
woodlands rapidly destroy the protective value of the woods cover in
controlling soil and water losses. Semiznnual burning of the woods
litter caused losses to increase to rates comparable to those from cul-
tivated areas, and to the point where the amount of soil lost per acre
was many times greater than that lost from unburned woods. Excessive
losses of soil and water [rom hurned woods areas can be a very dis-
turbing contribution to the clogging of stream channels, silting up of
ceservoirs. and to flood stages of the streams receiving the excess ma.
Leriala.
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APPENDIX

In order to aveid an excess of tabular material throughout the re-
port, the data of the individual tables necessary for deriving the sum-
mary tables and figures nsed in the text has been placed in this appen-
dix as tables 27, 28, and 29,

The data here presented probably will be of little interest to the
casual reader, but, as they give specific records of the results of experi-
mentation for the period covered in the report, they will be of prac-
tical value and interest to technical readers.

Tuble 22.—Highest, lmcest, and mean temperutive by months and by years ut
Sturesuille, N. €., 193340

RETTETYY

|

Fubruury

[
1
1

Anreh

H April
i

Yenr

(1%

! High-

1
Low- 4 Yo
LITAA

P IS S s .

| Lijzde-

Lans- l

AMonty | Hipgh-

i Larw-

el sl

lLow- | Mean

Menn F High-~
: +al

st

P,

ATl
i
IR ER TS
AT

o p,
HO.

CE
149 | #i1.
;'}I.
6B N

°F,

1"

1 B
87

Wl gl

R

Muy

Yenr
High-
[F-19

i 1 . b .
Low=-iMuen High- I_J;\\'-‘;\Iminiiiigi:— Laoyw-
| oestromt |

sk I

Jeewe

foagr

o w,

kIR
Hi.9
Bi.9
9%.4
470G
Sha

Period. |

Lo
1
1

7E.21101.5
4 .

U
&

67 0] ua.
668 10

50,43

-H..‘)I
LN

T4 76 61103 |

57 .

?n,s}mz 2
711 965
728l 4nol s
761108 of

|
D69 0] 948
iy on T

75 5,103.9
i

Poeal

Avigual

Hepstismbar

f I
AMewn High-: |
L Al !(

e

—en : .-
A;\\'-thu'nn'Hi;;i:—! Taowe-"Mean

[ st el

e iep e g

uT.g
Aol any
19386 g2
3.4 41y

FRTE I | P 1
47 5] 37.6

T 34 7

t

=

A2.10

pl s o R B =R T
SEERiindNn
Lad ER-=AT= 10 L UN- AT

Uetolar

November

Beceminr

Annyul

; High-

gl

low- . Mean

[CTE S sl

High-|

ok

1

I
Luw- | Meon i Hih-

st [

i 1
Laaw= § 3lenn © Tigh-

b
Eow- | bean

val sk

[

| otz

5.9
D HTLe
i 330
]
| 965
!'palg
. 8.4
Period ., ., .

°

°
)

Shoonno

iy iy )

[EE ST CEr Ry EY RS
[
£ e 2

WD LG IS B RS

"-.:J-ia:\:‘:.-:c»a

Ialmialmlmd O

[T,

sp | op

T
H
2l
16,
1L
1
A,
o,
6.

e |3 1 b e e £
b e T S0 e LGS e
=2 ~F ok L-3-—2e g}

W el oD 1 R O

S L

[Py .
b =) e S T et R 32

O A
| J—

R B A

2.2

EL-d K-8

C houe GRS de CE O L

1L I IA e N

B e & b B
R L Y-

ek

Average. .

W
-
~

Sb-yoar
Stale
HVCTLREE. i .....

oty

)

h
L=l



http:621-8.21211.11

nn 0z T iss"re lﬁ T N o nﬂ. 2 ~= £ A : STT1L _—ﬂ.n: 01 0T ; o T [ui0) |unuuy
T ar’ R 17 L Ty ]
SRR 00-

667 . . P - ot
94" L1 1 00y
At : LER

76 . . . o . i
<0 v : . . 1 ¥ !

Yo' - oo ! . . e e . e
e e B . easee T rEanuri g
fE

A1 2 1 larre ’ \ ) b [T IO ety
[HIN - e : e MmN
nl’ v 5 T : do* " BWpaANT
08’1 T EHIO| D)
LE” s oEndny
B s S
srrraunp
: Y {11
! - pdy
ny* M
0 T AInagof
1L MR ¥ - 1L T
DRG]

log Al
F® 1
L X 1
[
LT
69°
1)
[ | 3N : 050
TN

Ll

100 enucgy
T nMquaoing
v L U]
- hx___:.._u_;m
EnFmy
SLAREERY /1Y
[P ...n—s-.
SR
Ty
STES]

e Emlecr Ly 1
e IS e -
R e

“uy #ung | up | sy ¥ug,J, SHOf sHT g, YA LY

EThT] asg FET aaon Qv arg EELTH arng g e
Jad | pa LI T S - R o amd [oge | Tad 1 aml | opge | asd xnl
sp0) |-tiny ~anyg | mog [~any | keoy |-anyy | sRop [-anyp | sseog wso] [-iEhf | FROp -ty | sy sRO] [-uoyf | eR0| RRCL |-ty
nes neg g g neg 1og 105 g o5 [es [H5) puatiag

¢1 101 d 1T 90kl 01 10| i 1041 U1 Lo 9 101d € I' 1041 £ Nkl T 0k T10)

M-FE6r 0 "N ‘oppaseanng ‘spopd jo4pu0d o wioxf (5507 pros pup founs puv ma_az&‘ paoy aung) ¢ copr 101 josgued wo ffount Fursnio sumy—gg sqel

58 TECHNICAL BULLETIN 873, U. 8. DEPT. OF AGRICULTURE




I|EUT )0 POI W e3joujan) W95
Giod : | . 3 . £h : LR T e BT KN T1T6E " IRL) ULy
i (RPN LERA R EA R RPN P BT | g
§1° Fily . ! LI te 2ot (on’ G [0 O A LTI THETEIN
'z 1 4y’ Lo'f 0T (U |16 R BYTL T RO
F- HER T oo [eo' |oo- [io° Cmpadag
S&'¢ 1176 S1°8 1Lt |59y 1T'S TRy
[ L a1 eE|0u" 1 T trreterir
I Xil e L T U
se : £90a L) 6l ar” ' LRy
1m’ . 1l 3 :
£1°1 | " s ) G’

£OER(6TTH NYLE e 9l L il 'y ’ 6019 91 9L9L v
a0 g0 et 16 e g : . iy - JorteaRnng|
rhe b AN
L6'1 (ST : - ) : : AR E TR
a1 ’ i : PRI &>
3 _ R
SEe gt

et e ) !
ol T aer i . . . . “oy . RS )

09" e’ . : ) ’ : O BRI T

WERL

0L°0% oLige "L ) : ’ £

. . “oF
15°1 L1 [RH
FAY :

¢

9 9%
ca” e ]
Jey . 4L Lo oy
u9 01 ’ . - TR Ly
- . e R LHEH
e an” B [T 117

fotaif

-

U1
o
6n’
'
¥s®
99"
09;

ui

o0’

£

041 . L[ . e [ar pannny
I : b B 7 1 R MY 4
ot L.!—.:..-,:..u./u
.h....‘O_UC
LTI A
Ny
h [T
‘oun
“fe h.
pady
ey
S Laneaga
R UTTLT LT
HEAT

el

-

SHAESRL LG
i e o

J L =
hehoh ol 21

T Ty

[

T
e -
by

oMo

EROSION CONTROL AND RECLAMATION OF ERODED LAND §9Q

=

el ok

E

e B O e ) TR ST
M D SN S BT e e

28258




6() TECHNICAL BULLETIN 873, U. 5. DEPT. OF AGRICULTURE

Meuading 1 porea

proe A sopd

"TUFIPYE 40

up

BYT UL WA ror mGaverdaa awad ) awmg ..-.—- ot oy,

ripas aapnnnenb saxa semalpm oy aindyg eyy,

Lrags
i

EART
0g”
BN
Ui

NNof

sb il
8o’

[T

opt o e

20°1

081
an X

G LR
"
1ty
(G
'l
96
1Ly
¥
uy”
o’
Ty
00

LLEilY A

TR

SN R

nooan
o

91 it
L

wl
iy’

at

Ko f

'
" A

e
il
{1

i
"’
1N
-
e
au

-
1 i
- tag
lag-

z -
00 o

i)
-
.

smaj,

.t-__

S0
)"
e
[

0 £l

suaj,

Be:L
911
Y
9L
#6°1

a6 1
t0°
n’

sty

61
e
[

"=..

t

at”

ey

G681
i’
171

e

e

L oh
AT
LE] M0
TLNOIRET]
IR [
TR
e oo
[T IR
i

B 61
I
@
0
it el
{2y°

1
"
:.:.

XN}

e
__.q_.n

L

HYT o
0”70
o
oo seliq
ay i

_:._. . .__:...

g |

LR
Jod
SEO}
g

i
inyg

iy
and
REO|
1'eg

TN
E=t]
wE0|
142

He
~tHiy)

ile
-ty

RS
aml
#RO]

pHay

ALt
=Uuny|

LM

whan
and
e
1o

L

ST

15700)16'%
23] T
0t
T jog°
ReL (our
mw [[lthy

[

.r‘:.:.a-. H ..:_u_

: n-l ._-_lt_v| o

[ — e
Y]

I L

T gLEn s
[0
(11 an”
6LE 98"
oLl
Il
Hl’
[T
{0
[
[0
-

iy
i
"
2970066071
meoan
i1’

1676811 9

LU I+
AN
m
LN
LT

g
e
bg
n
e
4_:_

wid g

09"

Ty

B 5D
1
o’
69°%

05"
T’

on’
11
{1
|

e
na-

Hip*
wLg
il

11 6%
nn'
4971
Qi
i e
0
18

w0
[T

Sl g

[t

[ Lt
e

{10
i
e
jn

m'n
i’
i1

o
lan

LU

oH's
oy [°
8L's |°
1572
L
Lt
800
i

i
amf

]
oy

o
-1y

f

A
AT
FRO}
ey

S

pEaT
A}

FE]
[Ha

ST 190y

11 %0d

14 W

-
|
6100 “ 1o

JRIUN|

€ 104]

I' 19K

0]

10k

1 19|k

Gty

‘e [ethuuy

T SMPARAON
LI dsyoyag
" ey deg

CXIgnagay
T Amnuarp
6L

Iy [y
L LTy |
LI Y I
L AMo1a0)
e Ut v
Tro Ry
RRREY TP

ey
Lnagay
.nh_::_uﬁ

L1

PTG frdiny
“dmpunsgg
Aoy
T Ek|uenrdag
wniny

‘fudy

“IRIBpY

SRy

KLigngef
HHE6L

g

) ) (penunuey}
UF-TEST “D "N “BIpnsoinig ‘stopd joapuon jpu woaf ysvop fros pun ffownd pun (sonnf pamy 0anq) §-oxr 10jd 100800 4o fouwns Stsnoo SUMY-—3Z AqQu],




Table 29.—Annual summary of rainfall, runoff, and soil loss on the control plots on Cecil sandy clay loam, Statesville, N. C.

PLOT 1.

DESURFACED 6-INCH DEPTH. CONTINUOUS COTTON.

1/100 ACRE -

Plot No,!
and year

Precipi-
tation

S6il amendment

Soil cover or crop

Runofl

Soil loss

Amount

Kind

Winter coves?

Total
Average. .

Inches
1., 04

47,76

Pounds
600

s recune

Cewses

3=10-3

Whent stubble. .
Cotton stalks .

382,38
47.80

Frarvested crop Per plot

Depth Precipi-

tation

Per plot Per acre

T Cubic fect

Cotton. . ., 176.7

Percent
10.8
6.3
9.0

2

Inchies
4,87

Pourids Tons
359.7 17.98

1

PLOT 2.

DI

Lt

SURFACED: 6-INCIT DEPT1I, ROTATION:

(2()!(1\;-(2()\\1’I3z\$ AND COTTON, FERTILI

ZED ANNUALLY 3

Total ...
Average!

4498

47.52
47.76

5-10-3
5-10-3
A-10-4
4-10-
4-10-4
A-10=t
4-10=1
it=10-1

Whent stubble

Corn stuhble-po

Cottlon stalks-rye

Corn stubble-pea ving
Cotton stilks-rye-veteh . . .
Corn stubblé-pen vines. . .
Cotton stalks-Fye-veich .-,
Corn stubble-pea vines, .

.. Corn=cowpeas ., .
. Cotton. ..., .

169.7
67.0

Corn-coswpens. . .

© Cotlon,

(Eorn-uo\vm:us ........ .-

. Cotton

Corn-cowpens
Cotton

4.68 1
Lat -

382.38
47.80

srébyranay

RS

3,06

T

141,99

17.75

LOT 3. DESURFACED 6-INCH DEPTH. ROTATION: GORN-COWPEAS AND COTTON, FERTILIZED ANNUALLY 3

F100-ACRE

1931,, ...
193

Average. ..

44,98
55.28

GOO-.
400
600
400
600

3-10-3
5-10-3
A-10-1
4-10-1
4-10-1
4-10-1
4-10-1
#-10-1

Whent stubble, ... ..,
Colton stalks-ryc-veteh,
Corn stubble-pea vinos,
Calton stalks-rye-v h.
Corn stubble-pea vines, .
Cotton stalks-rye-veteh .
Corn stubble-piea vines, ., ...
Cotton stalks-rys-veteh .. ., .

Cotton.....,..
Corn-cowpe:
Cotton,. ..,
COrn-cowpeus
Cotlon..........
Corn-cowpens, .

3
Cotlon, ...y,

Corn-cowpens. , . 23,8
I

411.6
66 2
408.0

77013
598, 5

382,38

1,005.4

125,77

145.45
16, 18

2,909.0
363.6

I9 anvT agaod® 10 NOILVIWVIOHT ANV TOYLNOD NOISOdH
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Table 29.—Annual summary. of rainfall, runoff, and soil loss on the control plots on Cecil sandy clay loam, Statesville, N. C .—(Continued)

PLOT .

FALLOW (HARD) SCRAPED T0 REMOVE WEEDS 4 TIMES ANNUALLY.

1/100 ACRE

Plot No.!

Precipi-
and year

tation

Soil amendment

Soil cover or crop

Runofl’

Soil loss

Amount Kind

Wititer cover?

Harvested crop I'er plot

Depth

Precipi-
tation

Per plot Per acre

Iniches

Pounds

Cubic feel

I'nches

Percenl

Pounds

1934 .

Total . ..,
Avernze.

PLOT 5.

I\() PATPTON: CORN, WIHEAT-LESPEDEZA ZA, LESPEDEZA, COTTON.

28,6
33.5
20,5
27.0
28.0
27.5
33.5
8.5

99’3

10,592

1,321, 66,20

47,76

5-10-3 \\ lu'uh tubble. ...

K
=

(,OLLc;;l ;ll\]l;s S
Wheat

382.38
47,80

Tatal, ..,
Average. .

‘.q.,spn-dun ....... [

PLOT 6.

ROTATION: WHEAT-LESPED EZA

, LESPEDEZ

1/100 ACRE

. Corn
. \thxt-lwm-(h-/u
i lmﬂpuluu
i Cotton. .
Corn, ...
.1 Wheat. .
o Laspedeza . L
.; Cotton, .,

219.2

6.01
8.20
2.30
295
6.55
4.17

.46

7.91

43.01

5.48

17.88
3.39
“l
..i‘)
6 15
4.19
.08

1,154, 57.68

2,741.2
$42.6

137.06
17,138

\, ('2(‘)fl"l’()\ CORN (EXCEPT NO WHEAT

100 ACRE

41,98
.: 28

00
Y N
“i‘ Cen L(,SI)L(]('}I‘I‘::
600
800

2-10-1 | Wheat, su.m.h-..“..,.,
Lespedesa. ... ... .. v

A Lcsp«'lh‘/u.......
{ Cotton, .., ... N
N 077 2 WO

FOR YE)

IG\C«‘\Q\-—-I

l‘)i

171, l
2006.5
225.2
1964
63,2

982.7 49.13

382.38
47.80

" Total, ...
Average.. .

PR N

R R R TR T

-
s

2,567.8
321.0

128.39
16,05

See footnotes at end of table.
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Table 29.—Annual summary of rainfall, runof}, and soil loss on the control plots on Cecil sandy clay loam, Statesville, N. C.—{Continued)
PLOT 10. CONTINUOUS COTTON, FERTILIZED ANNUALLY EXCEPT FOR PERIOD 1932-34. 1/100 ACRE

. L. Soil améndment Soil cover or crop Runoff Soil loss
Plot-No.? Precipi- .
and 'year tation |

Amount ind Winter cover? Harvested crop Per plot Depth Precipi- Per plot Per acre
tation

Inches Pounds - N Cubic feel Inches Percent Pounds Tons

4498 5 § Wheat stubble, . ... ., .. ...] G O 187.-¢ 516 11.5 248.3 12,42
55,28 vl Cotton stalks. ., .., 0L L lo.. t 103.2 2 5.l 1021 5.10
BET0 L s . do..,. .. 0., e . 142 3 3. 1.3 490.9 24,51
do....... ... o INS: -+, 8.3 385.0 19.25
do........ .. . . e e e 257.0 T 16.5 1,002.2 50,11
[3 15 T . S .. 269 .4 42 2, i 5277 26.39
] . 52 - do.ooooooo . . N 268.0 7.38 5.5 l 91t,2 45,56
138, .. 7 A7 4-10- do..ve:o. . . : P B 2021 8.05 16. 1,328.3 66,42

Total. ...1 382,38 |...... . . . . P 1,668, 1 45,95 . 4,995,7 249,78
Average ', 47.80 1 ik eae e et e 208.5 5.7t . { 621.5 31,22

CONTINUOUS COTTON, FERTILIZED AN | BEXCEIMT FOR PERIOD 193231, 1,50 AGRE

44,98 5-10-3 Whent stubble . Con . B 320. 9.4
55,28 . ..| Cotfon stalks . R l_ e 113,
34,70 .1, . 1 . e . . e 214,
49.34 vy o . RPN - 216,
42780 A= . o L 374
60,00 ‘ A o fo, . oo 439 .
47.52 k : . : 405
47,76 4-10-4. B L S 502,

Total. .. ..] 382.38 | .o oo . e I ] 2826,
Avernge ., 47.80 ey e e a s e ey - . 353.

PLOT 12, (‘()N'IINUOUS COTTON, FERTILIZED ANNUALLY EXCEPT FOR PERIOD 1932.34. 1/900 ACRE

44,98 600 i - Wheat stubble . | PR, . . ! 110.0 6.06 % | 145.6
55.28 {o.... 000 .1 Colton stalks. . .. “do. e e 47,7 4.8 T 85.4
55 L) I DU i . 8.4 4.1 - ; 201.7
19,34 . 7,4 B 209.4

6, 506.9
8.6 4. 220.6
. R . . B 428.6
]9 2 DA 47.76 )= e a8, 8.7 d 569.2

Total.,...| 382.38 FUR I e RN 59. . . 2,367.4 226,74
Average, .., 47.80 |.. . SRR RRRERERES | ceaesEaes o 1 3. 295.9 29 59

74
18808
16,0 397,38

03 Lo ool 1L,265.4 | o81.6%
87 10.2 1,408.2 35,20

AL e

SOV Sl m 1o O
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=
=

See footnotes at end of table.
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PLOT A. VIRGIN WOODS, UNDISTURBED. 1/160 ACRE

Virgin forest, .., dNORC, s e 3.9
do, . vea.. do,..... dreaaaraaan .. 2.8

- -

—

+
coccese
CCGCCCCC%

L NP

PPN

cel|e

sl ectiuiim=au

+18.19
Average, ., 16,47

—
S .-
—]
R =5

PLOT B. VIRGIN WOODS, LITTER BURNED SEMIANNUALLY. 1/100 ACRE
vewen) Forest. oo o000 L ’ None. . . 5. 0.].(;' i H 0.2

do, .. .7

3.1 20.8
+, 6 10. 29,1
8.3(¢ 3, i 8.0
8.60 | 9.4
9.90 156.2
8.98 212 125.9
6.22 .2 61.2

Total.....|° 418 19 1...... . ' R 48,46 .. 5544 27.%
Average. .. 46.47 e ke o 6.1 | 5.38 15 61.6 R

1Al ;plots have a uniform 10-percent slope, and a uniform length: of 72.6 feet except plot 11, which is 145.2 feet, and plot 12, which is 36.3 feet. Plots bearing row erops aro plowed in
spring prior to planting of row crops. All row crops are planted across slope and cultivated (smooth cullure) during growing season as customary practice. Wheat is planted in fall
following disking of corn stubble and lespedeza 6own in wheat in early spring. ‘Cowpens arc sown in growing. corn in early summer.

*Winter cover reflers to portion of the <¢alendar year preceding planting of the harvested crop.
3Fertilized semisunuzlly preceding planting: 400 pounds for corn crop and 400 pounds for ‘wheat crop.
Hadientes truce quantities only.
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