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SUMMARY 
The Soil and \Vater Conservation Experilllent Station near SlUtesville, N. C., was 

established in 1930 as a cooperative project hetween the Department of Agriculture 
and the North Carolina Agricultural Experiment Station. Experimental work ·:185 
conduded and the Station was closed December 1, 19,W. 

The Station was established to serve the centml Piedmont problem area, extend· 
ing from central Virginia to the southern South Carolina·Georgia boundary, in which 
the Cecil soil series comprises approximately two·thirds of the area. Cotton, corn, 
and tobacco are the leading crops grown in the area. Approximately one·third of the 
total land area is used as active cropland. Small farm units predominate, and more 
than one·half the farms 8re operated by tenants or sharecroppers. 

The average annual rainfall at Stnles\'ille is 50 inches. Thunderstorms are the 
predominant type of storms during the sUlIllller but winter rains are usually of long 
duration and low intensity. 

A reconnaissance survey, Illude in 1934, showed 39 percent of the area to be mod· 
erately to severely eroded and 29 p(~n'lmt lIlore to have suffered appreciable erosion. 

i'" Out of the total area damaged hy erosion lR vercent wus affected by gullying and 3.35 

lSubmilled for publication FeLruury 19·H. 
2Former memLen of the slation staff who contributed to the planning and development of tho reaearcb 

prosram are J. M. Snyder; who had immediate 8uperviliiol1 of the !loil and asronolllic work from 1930 

10 1933. F, O. narlel. E. P. D.nlrick. lind C. S. Sialer. 
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percent 01" the total land lirca had bccn abandoncd because of erosion. Investiga. 
tions into the causes and consequen'ces of erosion and methods for its control were 
conducted on plots of various sizes, fields, and terraced and natural watersheds. 
Meteorological records were kept of the amount, duration, and intensity of each 
individual storm. 

The control plot studies showed that ;unoff and soil losses were directly related 
to rainfall intensity, but tht! magnitude of, loss was modified by such other factors 
as soil type, soil moisture, state of ~ultivation, degree and length 01 slope, and ext..nl 
of protective cover on thc soil. 

Runoff and soil losses under good \'cgetal covcr composed of ,,<leI or woods wen' 
of negligible quantities throughout the period of record. Burning of woods litter 
increased runoff and soil losses to seriously largc ((uantities. 

A 4-year rotation of cotton, corn, wheat, and Ic~pcdeza de('reased t1w soil 10~8es 
to less than one·half that of t'o;ntinuous colton. Colton in the rotation lost iO percent 
and lespedeza but 4 pcrcent as much soil as continuous colton. 

The reduced soil losses from areas under crop rotations, demonstrate the protective 
effects of crop cover and organic residue fol' land planted to row crops. 

Little difference was recorded in the runoff and soil losses from desurfaced and 
normal topsoil plots cropped to continuous cotlon. Fertilizer applications annually 
and a 2.year rotation of eotlon bllld corn in which cowpeas wcre included reduced 
soil losses on the dCBm'fa('ed plots to approximatl'iy one·haIr that of continuous 
cotton on dcsurfaccd soil. 

Runoff and soil losses during the EUllImCl' season compriscd the greater portion 
of losscs in all t'a,es d .'!word. A uniform cropping of thc expcrimcntal plots to 
continuolls cotton for 2 years, following thc cloSI! of the eXlwrimcnts, showed residual 
effects of sod <:fOp::, but IH' I'('siduul eITt·(·ts from the ('l:OP rotations on runoff and 
soil losses. ' 

The cOU';lI and oganic llIatter addition plots, showed the bene/V:ial effects of 
organic matl:er applied to these Piedmont soils, in the form of woods litter, woods 
litter compost, and manlll't~. A comparison of terraces of different lengths shows that 
the soil and water losses wcre practit'ally the same for the 1,iOO and 2,000·foot lenl;ths 
but considerably less for the 1,400·foot length. Results from terrat'es with differenl 
vertical intervals indi(~nlt· that for best results the intervals should be approximately 
4 feet. Fo.- the experimental field F willI land slope of 8 to 10 percent and a channel 
grade of 3 inches, the losses defreased when the inlerval was reduced to 2 feet, but 
increased when the interval was increased to 6 feet. 

Terrace B·5 with a 6·indl uniform grade lost approximately 3 times as much soil 
and 50 percent more water than B·,! with a uniform grade of 3 inch;:s. Terraces D·3 
with 6·im:h grade ami 0·2 with a 9·inch grade lost decidedly lIIore soil and water 
than those with 3·illl'h grades. Terrace D·,! with a variable grade 0·6 inches and 
D·3 with a uniform grade of ::I indies showed ahout the same losses. A terrace with 
Ii.inch uniform grade slwwrd 20 pen'ent greah'r soil 105s than the val'iable grade 
of 0·6 inches. 

Terrace profile studit:s indi('ale that lIIuintenalH:e practit;es have tended to shift 
the ridge up the slope to a slight (·xtent. The n'sults of experiments conducted on 
the station farm are interpreled in lerlll;; applicahle to the cenlral Piedmont area. 

INTRODUCTION 

This hulletin is one of a series of reports designed to cover the first 
decade of experimental work at each of the 10 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)3 to the Agri­
cultural Appropriation Bill for the fiscal year 1930, appropriating 5160,­
000 for soil-erosion investigations, was adopted hy,the House 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 are"s. (2,3,4, 5). The location of 
each of these stations is shown on the accompanying map. 

Iltalie numb~rB in J)orf'r.lh .. ns rl"fer tn I.itr,rulure Cilt"ti II. 66... 

• 
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Map of United States showing location of 10 soil conservation experiment stations. 

The research programs of the stations were designed to investigate 
the r.auses of erosion and to determine the most effective and practical 
methods of checking and controlling soil 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 preventinl!; 
erosion; studies of the performance of terraces and check dams ot' 
different designs in removing runoff without injury to soil and crops, 
and attempts to reclaim and revegetate eroded land. The investigations 
were carried on in cooperation 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 ne.ar 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. Largp.ly through the efforts of R. Y. Winters, former Director 
of the North C .. ,,'olina 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 was 
made on December 1, 1940, 

http:Largp.ly
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~* The Central Piedmont Problem Area. 

The Soil qnd Water Conservation Experiment Station near Stot,lville, N. C. 

Figure l.-Loculion of the central Piedmont problem area mul of !lu' Soil and Waler 
. Con;;en'ution Experiment Station near Statesville, N .. C. 

THE CENTRAL PIEDMONT PROBLEM ~REA 

LOCATION ANIl EXTENT 


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 Plateau extends from eastern Penn­
eylvania across Maryland, Virginia. the Carolinas, and Georgia into 
east-central.Alabama. It is widest in North Carolina wlJich contains 
38 percent, or 12,000,000 acres of the region. 

That part of the Piedmont extending from central Virginia to dIe 
southern South Carolina-Georgia boundary is the area to which the 
results of the experiments conducted at the Soil and Water Conserva­
tion Experiment Station near Statesville, N. c., are most applicable. 
This area, designated us the centra] Piedmont 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 presents a sharply rolling and uneven surface. In general, the 
interstream areas are undulating to gently rolling and hecome hilly 
near the streams where the slopes are short and broken. Heavily eroded 
.and gullied areas are common, particularly near the larger streams. 
Elevations range from about 300 feet above sea level on 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 station 
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 dales back 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 geological 
processes. 

SOILS AND VEGETATION 

The soils of the problem area were formed by the weathering in 
place ()f crystalline rocks and belong to the general group of Red 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 ancI B horizons and are usually highly leached and 
eluviated. 

The principal soil series is the Cecil, which comprises approximately 
two-thirds of the area. This series, together with the Durham, ApplIng, 
and Worsham seriel, is derived from granite and gneiss. The two prin­
cipal types are Ce<:il 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 
hy erosion. The normal or mature, undisturbed profile, that of the 
sandy loam, consists of a very thin surface of leafmold, mainly from 
deciduous 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
yeIIow sand, loamy 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. 
TJle C horizon is reddish or yellowish loose material derived from the 
disintegration of crystalline gneisses and schists 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 
basic rock soils, Iredell, Mecklenburg, and Davidson. The three soils 
last named are usually found on flatter areas and have a more regular 
topography than the Cecil soils. The Helena and Wilkes series, derive(1 
from mixed rocks, also occur in the area. A smaller hut important soil 
group is derived from slates and fronl fine-grain volcanic rocks. The 
Alama nee, Hprnllon, Gporgevillt-, antl Orange (fornlPrly Conowingo) 

"'" 
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Figure 2.-Air view of the central Piedmont Soil and Water Con~ervation Experi. 
ment Stlltion fnrm, Statesville, N. C. 

• 




• EROSION CONTROL AND RECLAMATION OF ERODED LAND 7 

series comprise this group. A third group, derived from sandstone and 
shale, includes the Granville, White Store, Wadesboro, 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 soils, t.he Red soils, including the Cecil, George­
"me, Davidson, Louisa, "Madison, Wadeshoro, and Penn, and such 
heavier soils as the Mecklenhurg, Alamance, Herndon, and Orange are 
primar.ily suited to general farming, including rotation!J of small grain, 
hay, or green-manure crops, corn, and cotton. Tohacco is grown on a 
few of the lighter soils of the series mentioned. The sandier series, such 
as the Durham, Appling, Granville, White Store, Chesterfield, Bradley, 
Helena, and York are used extensively for hright tobacco, cotton, corn, 
a -eet. potatoes, vegetahles, and fruits; hay crops and grains are grown 
on these soils only to a 1imited extent. All the prohlem' area was origi­
nally timhered. Both pines and hardwoods are found, usually in mixed 
stands (fi~. 3), 

Fillurc 3.-W'uodt'd waler~hcd, ('cnl!'al Piedmont Soil and "-aler Experiment Station, 
Statesville, N. C. Siand made lip of pint! aholll 35 ycars of agc with yOllng hard· 
woods comin!! in H" \IndCl·"lury. (;cncnil t'ondition of woods in whit'h no rc('ent 

rlllting had hcen done. 

TYPE OF ACRICULTUIIE 

Approxir.lately one-third of the total land of the central Piedmont 
area is used as active cropland. Cotton, corn, and tohacco 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 comhination of clean-tilled cash crops, small farms, 
and tenant operation is conducive to a high rate of depletion of Boil 
fertility and of soil loss through erosion. 



,,' 

8' TECHNICAL BULLETIN 873, U. S. DEPT. OF AGRICULTURE • 

Figure 4.-1;·pkul rarm cquipment, Picdmont urea. 

Figure 5.-Dwelling und home site typicul of the smull farms of the area. 

According to the recent census reports of 67 comIties 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 about 
300,000 acres are planted to tohacco. 

The census also showed a high percentage of tenancy for the Piet;· 
mont counties of North and South Carolina, although the percentage 
for the Piedmont region was not as high as that for the two States' 
comhined. The numher of croppers and tenants averages ahout 62 per­
eent for the Piedmollt. region as eompared with 6;) percent for tll(' 
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two States, the percentage being Jiigher in South Carolina than in 
North Carolina: A high percentage of tenant fanners is conducive to 
a high rate of soil loss. It is believed that the inclusion of the southern 
Virginia comities 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 recorded at 11 
United States Weather Bureau stations covering the problem area. 
Two mountain stations, Wytheville, Va., ,and Asheville, N. C., 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 
montlls an~ by years as recorded at the Station for the 8-year period 
1933-40. The lowest temperature recorded is for January 1940 wnen 
the thermometer registered -8.2° F. helow zero, The only other subzero 
temperature registered _2°, occurred in Decemher 1935. The highest 
temperature, 105°, occurred in September 1939 with a maximum above 
100° occurring in 5 of the 8 years of record. 
Table l.-Climatic data for the Piedmont .~ecti(m of Virginia, North Carolina, and 

SOIL/.h Carolinal 

'Ycather lJurenu station 

Length 
of 

rninfoll 
record 

Elevll­
tion 

A\'eru~c. 
unllual 
ruinfull 

Averugu 
annual 
temper­
ature 

Average 
annual 

snowfall 

aluxi­
mum 

ullnual 
rainfull 

Mini­
mum 

annual 
raiDf~1I 

Richmond, VlI... ~ •... 
Lr.nchburg, Va.. ., .. 
" ythcville, VII, .. , ., ., •. 
Raleigh, N. C.... , ...... . 
ChnrlollR, N. C.. . 
Stalc8ville, N. C ... . 

Years 
60 
60 
55 
511 
52 
51 

Feel 
170 
681 

2,30·[ 
376 
779 
950 

luche,.; 
41.<18 
·IOAO 
39.40 
·16.11 
·16.50 
·19.97 

OF'. 
511 
57 
52 
60 
60 
59 

Illche.~ 
13A 
15.1 
2:S.2 

7.9 
6.5 
11.:1 

Inches 
i2.1 
60.5 
62.7 
63.:1 
611 A 
611.1 

fnche•• 
27.7 
19.9 
21.3 
32.0 
29.6 
3·LO 

Asheville, N. C....... , .. , 55 2,22:1 40.:17 55 10.9 52.11 22.6 
Columbia, S. C.......... " 65 
Greenville, S. C.. . . . . • . ·17 
Due Wr.sl, S. C...... .... ]6 
Spartanhurg, S, C. . '1 51 

351 
1,0:19 

7U 
82·~ 

Avcrug" or "'''0,,1. .r'--~I-

·12..12 
53.:J9 
.15.89 
49.0l 

61 
Gil 
62 
60 

59 

2.5 
5.:S 
1.3 
4.:1 

/1.\1 

6:1. 1 
77.9 
H2.7 
7:1.9 

67,11 

29.:1 
:1:1.2 
28.11 
:12.:1 

!!H.!! 

I--'~ --~-... . ~",,--'----'!-----'--- ~'---- -'-----"-...--­

.-------.-,..,----~-.- ~ ..-----"~----.-. 
Avcruge number

Average of IhUlldcrstorms
numhcr of Avcrltl!c Average 
duys pcr dul" or IlIsI dol" of AVl~rugu During the 

\rlml}lcr Ilurf~ull st.nlion 'year wilh killin!; killin,; l,mgLI! 01' 3 summer 
0.01 inch fro:ost. in t'rosL ill growing' yeur mouths pcr 
or more spring nuhnuu senson yenr 

prccipi lalion -------- ---" 

Richmond, Vu.. ~ .... , 
LIDchburg, Vo.... 
"ythc'Iille, Vu........... 
Raleigh, N. C............ 
Charlotte, N. C.. • . • • . . 
Stalesville, N. C......... 

Numbt'r 
123 
122 
143 
12:1 
12:1 

9:1 

Mur.3t 
Apr. Il 
Apr. ]Il 
.Mar.27 
1\ll1f.25 
Apr. 11 

No\', 2 
Od. 27 
00:/,. 15 
Nov• 5 
Nov. 5 
Oct. 27 

/)uy.,· 
216 
2()2 
1110 
22:l 
225 
196 

Numbt~r 
39 
:H 
37 
-II 
4:1 

Nll1111Jt~r 
2·1. 
23 
2:1 
25 
27 

Asheville, N. C....... 
Columbia, S. C ...• , .. 
Greenville, S. C •••.. 
Due WesL, S. C.. .,. 
Spartanburg, S. C..•. 

-]:13 
III 
113 
10:1 

9:1 

Apr. 11 
Mllr. 17 
Mllr.3/1 
Mnr.2'[
Mur. :11 

Oe/.. 21 
Nm'.111 
Noy'. 6 
Nov. 16 
No\~. 3 

]9:1 
:N6 
221 
237 
217 

52 
• ·~5 

56 
7·1· 

:-. ~ .. ,.. .... 
Average of records .••••• 

I 
116 Apr. ., No\~, 2 2H 28 

IThe data are cODl»iled from record. of the U. S. \'?~ulher Bureau stalion. lilled. 
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The average rainfall over the area is 4,5 inches, as compared with 50 
mehes at StatesviHe, N. C. The rainfall at Statesville appears to he 
slightly more concentrated, as is indicated the fact that it has an aver­
age of 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 annual 
average of 47 thunderstorms. Of these, 28 occur during the three 
summer months. The greatest llumber occur in July, which shows an 
average of 11. The summer thunderstorms have high intensities and fa]] 
during a period when the soil is loose from cultivation. They are there­
fore conducive to lligh soil losses. Both the amount and intensity of 
rainfall, [is well as the number of thunderstorms, increase southward 
over the area from Virginia to thc 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 the increase in the amount and intensity of rainfal1 south­
ward over the area erosion also tends to increase ill this direction. 

Tubl" 2.-1I1axi1llIlTII rain/all during short fJf?riod.~ in the Pieclnumt sec/.ion of Virgin ill, 
North Carolinll, allfi SOllth CIlroiitlll1 

.\11l.,imulIl pnwipilnliotl durjll~ p(.~riods 01'--

Sllllion 

Maximwn average monthly .rainfall over the area occurs Juring July 
and Aqgust. The South Carolina stations show a minor rainfall apex 
during February and March, not found in the Virginia and North Caro­
lina records. Statcsvi11e is characterized by a .March rainfall higher than 
that of any of the neighboring North Carolina or Virginia weather 
stations. Figure 6 shows greatest precipitation during 5-, 10-, 30-, and 60­
minute periods for several of the principal stations by months. It is evi­
dent from these data that greater intensities as 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 occasional high-intensity storms of trop­
ical origin. The most disastrous floods of record resulted. from such 
storms ill the Piedmont and adjacent regions in August 1908 and July 
1916. On August 25, 1908, a 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 Altapass, N. C., had over 22 inches in 2 days. 
During this same month a record of 31.1 3 inches total rainfall was 
estahlished at Kingstree, S. C. 

Sectional differences in the distribution, anlOunt, 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 Statesville station may therefore 
have to be modified for effective application in other parts of the 
problem 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 eover crop would 
be highly effective in reducing soil losses at Raleigh, provided it had 
made a good growth hy June; whereas at Statesville the same type of 
cover would be.less effective hecanse of the great proportionate amount 
of rainfall occurring in March. 

Wind nlOvement and evaporation from a free water surface as 
recorded at the United States Weather Bureau station at Chapel Hill, 
N. C. (1921-34) show that thc average daily wind movcmcnt for the 

highest month (March) is slightly less than 2 miles pcr hour, and 

for the lowest (July) less than 1 mile per hour. Evaporation losses 

averaged 42.6 inches annually. Evaporation losst's per month from 

free water surface equalled the monthly rainfall of l\Lrch and April, 

exceeded rainfall hy approximately 1 inch per month until Septemher, 

and fell below the rainfall by approximately 1 inch per month durin;! 

the remainder of the season. 


EXTENT ANn DE(:Jum OF EIWSION 

Beforc the settlement of this region by tIle carly colonists, the simple 
agriculture of the Indians, carried on in thc more level spots, particu­
la.rly those ncar streams, caused virtually no soil wastage. Residents can 
recall the time when streams Howed clear without such violent fluctua­
tions as now occur, and rich bottom lands grcw excellent crops with 

'little or no fertilization. Since the extension of cultivation to st(>eper 
lands <Uld the destruction of their natural forest cover, the channels of 
the streams have fil1ed, their beds have widened, and the hottom lands 
have become suhject to overflow or have heen made too swampy for 
cultivation, while others have heen ruined hy deposits of coarse s~nd 
and infertile material washed down by frequent floods. During the past 
generation many of the streams have heen dr()(lged of these deposits in 
an attempt to reclaim the hottom lands. Too often these efforts were 
nullified hy subsequent erosion, and the Jands have again been ahan­
doned or it has become necessary to repeat the dredging operations. 

The extent of accelerated erosion in the Southeast was revealed by 
tl~e erosion reconnaissance survey conducted hy the Soil Conservation 
Service in 1934, which indicated that 35 percent of the total laml area 
of North and South Carolina, or 17,800,000 acres, had been eroded. 
The eroded land was found to occur mostly 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 tahle 3, whieh summarizes the data obtained by the 
survey. The survey showed, furthermore, that the erosion hecomes more 
severe southward over the prohlem area, and that in addition to 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. 

• 
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Figure 7.-Soil and erosion map of the Central Piedmont Soil and Water Conser·vation Experiment Station, Statesville, N. C. 
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Table 3.-Erosion cOlldition.~ in North ear(Jlilia '. 
Erosion condition Acres Percent. 

Areas with no appreciolJle erosion •••...•..•.. " ........... , . • • . • • .. J 0,085,000 :12.2 

Areas with slight sheet erosion (less thun J1j tol)80il lost). . • . . . •• . ••.. . 9.000,26-1 28.11 

Arcos with moderate sheel erosion (M 10 % topsoil lost) .•....••.• , • • 11,480,000 

Arcus with scycrc !:JhccL erosion (over 7.i topsoil lost). .•.• . .•• 'i •••• " • • 3,711,035 ll.9 

Total 1I1I!,1 orca .•• , ..•.•••• " ...••........••.•.... '" . .. .• .•• :11,276,299 100.0 

---------..----~-------'------'-----
THE SOIL AND WATER CONSERVATION EXPERIMENT 

STATION 
LOCATION AND DESCIUPTION 

The Central Piedmont Soil and Water Conservation Experiment Sta­
tion was eS'iablished in 1930, 10 miles southwest of Statesville, Iredell 
County, N. C., on U. S. Highways 64 and 70. The station farm (fig . .1) 
contains 304 acres of irregular rolling land. with topography typical of 
most of the Cecil soil areas. Elevations range from 765 to 975 feet above 
sea level. About half of the farm, induding slopes up to 40 percent, 
has heen under cultivation from time to time. Much of the wooded area 
is even steeper than the cleared part. The farm was selected for the 
investigational work in soil erosion hecause it represents the general 
conditions prevailing in the central part of the Piedmont Plateau with 
its dominant Cecil soils. A map showing the soil types and erosional 
condition of the farm is Jlresented in figure 7. The fields and experi­
mental areas as they appeared in 1935 are shown in figure 8. 

AGRICULTURAL HISTORY OF THE STATION BY 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 in orchard and truck 
crops for 25 years and thereafter 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, an(l small patches were cleared inter­
mittently until 1927. The same treatment was given the 7 acres as was 
given field B, which is described in the following paragraph, except that 
in 1925 it was taken ont of cultivation, allowed to grow up in pines, 
and cleared again hy the station forces in 1930. Although there are 
only a few had gnllies in this field, virtually all the surface soil had 
been lost through sheet erosion. 

Field B was cleared ahout 1850, cultivated for 25 years, allowed to 
grow up in pines, and cleared again ahout 1900. It had heen farmed 
mostly in cotton with an occasional wheat crop. At the time tqe station 
was established this field was hadly cut by small gullies on the steeper 
slopes and had virtually 110 surface soil left. In the spring of that year 
about 5 acres .in rye had a stand of only a 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 t~lat time they had been in cotton except for two erops of wheat. 
The soil on these fields is sandy and harsh with a hard, gritty subsoil 
almost devoid of hlllllli!l, and is easily eroded. The field was rather badly 
:"rullied 011 the steeper slopes at the time the farm was aequired, 
although there was all average of 2 to 3 indl('s of snrface soil left. Plot 
C-8, the un terraced part of field C, however. has more of a clay-loam 
type of soil amI perhaps, the deepest and richest soil on the farm. This 
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plot was cleared in 1930 and has been farmed mostly in grain crops 
with an occasional planting of corn, but it had never been planted tp 
cotton. The depth of soil Oll 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 maximmn 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 ahout 1925 and· has produced 
two crops of corn and three crops of cotton. It is only slightly eroded, 
in good condition, and productive. The lower part was cleared about 
1900 and has heen 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 hadly gullied. It was cleared. about 1860 
and had been mostly in grain and hay crops, with cotton every third 
year. No corn had been planted up to the time of the estahlishment 
of the station. 

Field G was cleared about 1885 by deadening the trees and gradually till 
taking out the timber. It was rotated in wheat, oats, rye, clover, and 
pasture and produced a good crop of lespedeza. At one time it was 
planted to bluegrass, which was left for se,'eral years. An 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 hadly gullied about 
the edges OIl 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 hy gullying. The northern 
part of the field contained small patches of Davidson soil. 

Since being cleared in 1915 field I had had ahout 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 wad 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 plunted to a more or less definite 
rotation of oats, cotton, and wheat, with one crop of corn. The land was 
irregular, badly washed, and extremely poor. The southern 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 cottOll. 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 heing cleared ahout 1890 field. L was farmed, turned out for 
about 10 years, and cleared again. The erops have heell mostly corll 

• 
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and cotton, with oats occasionally. The land is sandy, harsh, and devoid 
of humus, and bakes badly. It erod'es easily, is badly gullied, and is 
practically devoid of surface soil on the steeper slopes. 

Field M, which was occupied by the plots of the agronomic and soils 
experiments, was the most fertile field on the farm except possibly that 
portion of field C occupied by plot CoS. 1\1:ost of field M was cleared 
in 1916 and seeded to alfalfa for 3 years and then to rea clover. After 
a single corn crop it was devoted 'to a rotation of wheat and colton 
until 1930. 

PURPOSE AND PLAN OF EXPERIMENTS 
The investigations at the station were designed to deternline the 

relative importance of the hasic factors affecting runoff and erosion 
and to study means by which satisfactory methods of erosion control 
might be developed. Information from the. results of 3 years' study 
of a series of experimental plots estahlished at the North Carolina 
Experiment Station Farm, Raleigh, N. C., hy th~ United States Depart­
ment of Agriculture, Bureau of Public Roads, in cooperation with the 
North Carolina Agricultural Experiment Station, 1924-27,4 fi G reported 
by Bartel was helpful in planning the studies 011 effects of length of 
slope, vegetative cover, cropping practice, and physical and chemical 
characteristics of the soils on runoff and soil losses. 

EQUIPMENT ANI) ~[ETHOI)S O}<' 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 
either with tanks, which retain all the material coming frolll the plots, 
or with sampling di"iders, which retain only an aliquot portion. The 
terraces amI field areas were equipped with Parshall flumes and Ramser 
silt samplers. 

Investigations into thc causes and effects of erosion antI methods for 
its control were conducted 011 plots of various sizes, on terraced and 
natural watersheds, and on f,'lulies, under various experimental condi­
tions, subject to diverse conditions of rainfall, temperature, and wind. 
The effects of these experimental procedures were determined by 
measurements of soil and water losses from these areas, which were 
made hy various means, depending on the size and type of area under 
study. The experimental areas, measuring equipment, and methods 
of measurement arc hriefly descrihed ill the following paragraphs. 

MEASUREMENTS OF RAINFALL 

The first requisite toward obtaining a clear picture of runoff amI 
soil losses is a reliahle record not only of the total amount hut also of the 
intensity of the rainfan. Three recor<ling gages and one Weather Bureau 
standard gage Were located at strategic points over the farm. Rainfall 
was measured to the nearest 0.01 inch of depth and to the nearest. min­
ute of time. 

The rainfall totals hy months and. by years are given in table 4 
together with the annual average precipitation as recoraed at Statesville. 
N. C., by the United States Weather Bureau. 

cOarlel. F. O. FIRST "HOCRE;S5 "1-:1'01\1' oN !\Oll.. KHO!ION t:X,'ERllUt:r'i1"5 N. C. I-:(pl. Stu. Farnt, Well 
Raleigh, Wake Cu., N., C. )1)25. [Procf~s5ed.] 
r.~_ !iECOND I'Ro(;IIE:51\ "'.;I'ORT os .!'IUIt.. t:"OSJ()~ '\""'·U HI '"HH t:XI":III"I-:SIS I"'" Jln.U)lIOSr, NORTIf C.4.ftOUNA, 

'JUNE 1, 1925 TO t\iAy 31, 1926. N. C. Expt. Stu. Furlll, flaleigh, N. C. 19!!8. [Proceued.] 
"-- TRIRD ..ROCRE55 REPORT {)~ SOli. F.HOSIO~ .\.:olO RI'sm'r t:;'(I'I:III'1t''''I~ n TifF, ;o;OllTU C.UlOI.INA r;.xnll:l~ 
)U:N1' .!T,UIO.:'( "'.O\R~f. R.4.LEICll t N. C. 192R [Prnrf·ssrd.l 



• • 

~ 
00 

t.3 
t::tj 
0 

~ Table 4.-Rainfall totals by mOlllhs and by years, StatesviUe, N. C., 1931-401 ,... 
0 

Month > 
Year Annual t" 

toLni 
__. __ ...__.. .. __1 Jon. Feh. 1\·1 or. 1·~~I~_.I__~!_~'1 Aug. Sept. Oct. Nm'. Dec. q 

tlj 

, . 
/,.,chcs ITlch~s Inchc.o; I 1llchr.s l fm:",,"'" I fflrhe~' iI/rile." Inches [nelle ... Inc"", Inches Inches Illdu~.'f t" 

t" 
txj1 -6 I -'1 I -~ 'I '19 I -,- I "16 "69 ! II 6­19::1 .1 _ • ,. • • ,_ • •• .J, I I _.) 0.>. ... . , 1.62 1.31 0.1!! B.10 ·U.91l 
.....19:12 - '11 ., "7 - --, J 9- I "119 1 1-' q -- ,."j.~7 1.·19 11.59 l.lIS 6.73 5j,!!U 
t.3 

.... ' -.- ,'.aa I ".J t - . - --,., Z 
19:::: 1.9·1 :1.5B :l.61l 2 27 i .6·1 111 4.27 :i.lI:! 2.20 1.]2 1.27 2.72 :H.iO 

~ 
19:1-1 2 17 .1. 77 6.16 :!;l2 f :l 76 :l.tlll .L:l1 j.!!:J ·1. III ·IA7 ·1.61 2.91 19:1IJ ,?~ 

I 
1935 2 j\t :1.11 j 7;) .1.08 2.·17 .R:I 10.22 1.57 2.lIO 2.03 3.99 1.99 ·1:1. 51l !=1 
19a6 9. ,·1 "1.57 6 B~ 5.62 .H :I. ill :1.73 7 1:1 ·1.02 5.28 1.H 6.66 59.20 VI 
19i1i 9.~O 2.61 1.20 4.15 2.70 2.7-' -1.12 6.119 1.82 7.88 2.11 2,0·, '~7 .52 tI 

txj19311 2.1,1 1.21l ;1 67 ~.:ln I.B9 9.16 9.9:1 2.-10 1.111 .92 !L5fi aA6 ,17.76 
"tl 

1939 ~ 74 B.IH :1.51 2.&12 l..11 :1.31 7 ~05 4.95 1.50 \ .2-1 :1.:17 ·1!l.:l1 !"'3 
19·10. 2.J19 ,1.17 41 ·1.3\ 2.95 41.40 0 

"%j 
Tol...l. .'ti/i 06 

>
jlb.til Q 

~,...'S5-year average ........ ~ •..• 2.5L 4.05 ·19.97 

0 q

IFrom Ihe recorda of tbe U. S. Weather Bureau, Statesville. N. C. t" 

q ~ 

~ 
txj 



EROSION CONTROL AND RECLAMATION OF ERODED LAND 19 

SMALL PLOTS 

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 plots, 2 wood plots, 12 cotton-organic­
matter plots, and 6 lysimeter 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 rute 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 (fig. 9) 011 

a iO-percent slope of sandy day 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 n was double length 
or 1/50 acre, and plot 12 was one-half the standard or 1/200 acre. All 
runoff and eroded 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 dover, which was followed by a single 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 begiIilling of the experi­
mental period classified the soil as Cecil sandy clay loam from wlIich 
about 50 to 75 percent of the topsoil had been removed. 

Plots I, 2, and 3 were desurfaced and during the period of record 
plot No. 1 was kept in continuous cotton while pIotR 2 and 3 were in 
a 2-year rotation of conI 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, hut 
all cropped plots received an initial fertili~er treatment in 1931. Fer­
tilization of corn, cotton, and wheat was established as a regular prac­
tice in 1935 on plots 5, 6, 7, 8, 10, 11, and 12. 

Forest plots.-Two forest cover plots A and B were installed in the 
woods adjacent to the control plots. These plots Wf're 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; on the other the forest canopy 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 plots 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 season, and two were kept unspaded under a permanent litter 
2 inches deep. 

Strip cropping.-No experiments were installed on the station in 
which soil and water losses 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 
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Figure IO.-\Vooded plots showing unburned area on left; semiannually burned 
area on right. Litter 011 plot on right was burned off each year in D~cember 
alld May. 

ranged from 5 to 17 percent. Cotton or corn was grown in the cultivated 
strips and small grain with spl-ing-seeded lespedeza was grown in the 
erosion-resisting strips. Under the conditions represented by the station 
fields, sheet and rill erosion were excessive in all cases and strip 
cropping, alone, was 110t adequate for the control of runoff and erosion 
from these fields. 

Lysimetcrs.-Late in 1934, six lysimeters, patterned after the Mus­
grave installation at Clarinda, Iowa, were installed at the station (fig. 
11). In 1935 three of the lysimeters were planted to corn and three were 
seeded to Kohe lespedeza. 

TERRACE STUDIES 

Runoff and soil losses were measured from experinlental 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 cenkal 
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 depth!] of flow in the terrace channels 
during the principal rains and the corresponding cross-section flow 
under various conditions of land cover were measured. Observations 
were made of the amount of deposition in the channels, of terraces of 
various len~hs, grades, anll spacings under different crops. 

Terrace outlets and gully control.-Efforts were made to devise the 

• 
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Figure n.-Surface view of lysimetcr 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 gullies 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 dams. 

FIELD AND WATERSliED STUDIES 

Field watersheds.-Measurements wt;,L'e made of the runoff and soil 
losses from unterraced field watersheds ill cultivation and in timber. 
The cultivated area (C-S) contained 51js 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 6 acres on an average land slope 
of lS.6 percent and was covered with a mixed stand of pine and hard­
wood trees (figA2). . 

Figure'12.-Typical cover of litter in wooded watershed from which erosion and 
water losses were measured. 

RESULTS OF EXPERIMENTS 
CONTROL PLOTS 

Detailed data OIl average annual runoff and soil losses from the COIl­

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 percept 
of tlle rainfall as runoff. These losses were more than double those of ihe 
next highest, plot 1, which was in continuous cotton on 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 quantities of soil or water to 
escape. Corn.wheat-iespedeza-cottoll rotations used on plots 5, 6, and 

• 
7, reduced soillos8es to less t.han one-half those from continuous cotton. 
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The control plots have shown that the runoff and soil losses fmm bare 
soil are directly related to the character of rainfall to which it is 
exposed, and that the direct effect of rainfall Of! the lIoil can be greatly 
modified by vegetative cover. A permanent cover of' close.growing vege­
tation such as grass or woods can completely protect the soil from 

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

PERCENT 
o 20 40 60 80 

PLOT 

i ll •oO % 
Continuous corton .•.• 1 1 

32.22' tL. 

r----, 8.30 % 
Corn or colton ••...2 D RUNOFF (percan' ,of roln'oll)

)75 Ions 

mSOIL LOSS ( ton, pa, ocr.)
n7.20% 

le.18 fons 

[29.50% I1Bare _ ••••••.••••4 
66.20 I.nl 

1,
1 .20 %.1.4.year rolation..... 5 

17.13 tons 

~9.10% 
.4·year rolotion ..._ .. 6 I 

16.05 tons 

1·'0.60% I
4'year rolalion ••• _.7 

12.55 tons 

~8.00"l. I 
4·yeor rotolion .•••••. 8 11.40ton5 

;:I '.90%Gross ___ • ___ ••• __.. 9 
0.31 ton 

. 
1'2.40·k 

Siondord·plot collon .. IO 
31.22 tons 

1'0.20% ILong·plol colton ......11 1 
35.20 tons 

113.801%1 I 
29.59 Ions 

0.06% 
Virgin forest ______ ~_A..... 

0:002 tons 

1".50 %Burned foresl. __ ... B 
~ 3.08 tons 

o W 40 ~ 00 
TONS PER ACRE 

Figure 13.-Averagc annual runoff and soillosscs from control plots. 

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 !loil and from areas under treatment, must 

• 
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Figure l4.-Monthly average rainfall; maximum rainfall intensity for 5·, 15., and 
30·minute intervals shown by broken, dolled, and solid lines, respectively; and 
soil loss from bare hard fallow continuous cotton, and rotation plots indicated 
by solid, dotted, and broken lines, respectively. 

Table 5.~Monthly average maximum S.millute, IS·minute, alld 30·minute intensities 
for all rains cau.,mg soil losses, 1931 

Avcrnge Aycrng(~ maximum illl.t:msil.y 
Month number 

of rains 
5-miuulo I5-minute aU-minute 

----.----.--_ .. -"-"'-'" ._--- ---------------- ­' 

Im:hr..'i I"ehe,.; lnche~ 
Janunry .. ~ ••••.•.••••••••. Jl l. 12 0.6" 0.,16 

Ii'chrnary •.. , ... ~ . ~ • * •••••• ., I. 02 .52 .37 

Mltreh ..................... 2~ 1.66 .9:\ .60 

April •.......•..... ,., ••... 20 1~ 16 .75 .50 

May ....•.....•...••.....• 211 2.(1;1 l. 1 1 .65 

June, .........•........... iH 2.0:1 1.26 .86 

July ....................... a5 2.27 I. 62 1.10 

August .................. ,. Zl9 2.55 1.60 1.10 

16 1.60 1.02 .6,'September················ . 
Octoher..... , .............. l·~ 1.45 .9:1 .71 


NovlHnbcr .•. + .............. 14 I. 25 .80 
 .60 

.or I)eceltlhcr; •.•. ~ ..••.•. ~ ..• ~ I,i .70 .51 .,12 
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be known. Plot 4, of the control plot series, was maintain~d in a bare 
fallow 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 
soil loss 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 proportionate to the total amount of 
rainfall each month, but are more closely associated with rainfall inten· 
sity. However, both factors have influenced soil losses, since these losses 
increase rapidly when both amount and intensity of rainf:.tll 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 ploto, caused by all rainstorms that pro­
duced runoff from the bare 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 loss. Soil loss per 
acre-inch of runoff progressively increased from 1.87 tons for the 
0-1.5-inch-per-hour maximum intensity to 8.10 tons for intensities in 
excess of 4.5 inches per hour for a 5-minute period. Tons of soir 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-OOn­
ute intensities of 3.0 inches or more per hour have occurred 10 time& 
during the period, 1931-38, or on an average of once a year. These 
10 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. Inasmuc}l as an excessive rain of this 
type will occur on the average at least once a year no plan of con­
servation can be considered fully adequate if it lacks the ability to 
control soil losses which would be experienced from these storms. 

Slope length and soil and water losses.-Plots 10, 11, and 12 of the 
control plot sedes were used to determine the influence of length of 
slope on soil and water losses. Plot 10 was 72.6 feet in length; plot 12, 
36.3 feet; and plot 11, 145.2 feet. Plot 10 was known as the standard 
plot, being equal in length to other plots of the control plot series; plot 
12 was called the short plot, and plot 11, the long plot. Plot 12, the 
short plot, showed the lowest rate of soil loss but the highest rate of 
mnoff. Figure 15 shows the percent of runoff from the three plots for 

• 




T.ble 6.-Total rainfall causing runoff on control plot No.4 (bare-fallow) in reltdion to runoff and soil losses by classified groups, 1931-38 

I;. 

Rains RainfaU RllnolT Soil I""" 

I 
t".l 

RainfaU !;tj 
group Percont Percent Percent Percent o 

Pe,,:ent of of of Per Per of CIJ 
Number of Amonnt perioli Amoun( grour perioli acro inch of period ....I 

loW total tota total runolT total o 
Z 

Percelli IlIche.• Percell I Inc:u!.;; Percenl Percenl TOilS Ton. Percent 
(')Amount: 

0-1 inch ..••.••....•..•.•..•. ]67 60.95 116.14 28.U 25.60 29.72 22.0\8 157.·n 6.15 29.94 o 
1-2 inches ................... 68 2·1.1l2 99,67 311.25 41.32 ·11.·16 3628 210.69 5.10 40.06 z 
.2-3 inches .......................... 3'~ 12.<IL 81.39 211.15 32.4,~ 38.,H 28..18 132.25 4.08 25.14 
More than 3 inchCII .•••••.•.•• 5 1.82 29.5·~ 9.1l6 H.5·l -19.22 12.77 25A9 1. 75 4.85 ;5 

o 
ToW ................... 2H ............ 299. 7·~ ............ nil. !Ill ........ " ............... 525.90 ............ .......... 
 t'i 

Inches por hOllr for 
5-minllte period: Z

0-1.5 .•.•.••...••.••.••.••. ,. • 151 I 55.11 13l.02 4:1.71 lIll.05 22.9·' 26.38 56.91 1.87 10.82 t:I1.5-3.0 ...................... 77 97.27 32.0\5 .H.1l9 ·13.07 36,71l 196,82 ,I. 70 37.43
I 
>­

3.0-1.5 ••..•....•••.•••...•.• 32 211. J() 51.,16 17.17 30.27 58.82 2658 177A7 5.116 33.75 
More than ·lo5 ............... H 19.99 6,67 1,1.69 511.·\8 11l,26 '·l.70 8.10 18.01 
 ~ 

Total. .................. 2U .... ~~:~~ ... 299.74 ............. 11:1.90 ............ . ............ 525.90 ............ ......... 
 ~ 

Table 7.-Storms causillg mlloD on thll bare-fallow plot by amou1It and 5-mi1lllte imcnsity group, 1931-38 ~ 


Intensities >­

0·1.5 inches pcr hOllr 1.5-3.0 inches per hOllr 3.0~1.5 inchcs per hOllr 1\fo.o than '1.5 inches per hour .... 
for 5-mirmte period for 5-minulc Jleriod 'for 5-minulc period for 5·minute periodI o 

Z 

~ 

Amount- Soil loss Soil 1088 Soil 1088 Soil 1098 o 
group "!j 

Roins RunolT 1I0ins l\unolT HlliuM II II uolT Ruiml l\ullolT 
Per Per Per Per t".l 

J>cr inch of Per inch of J)cr inch of Per inch of !;tj 
Bcre rllnoff ncrn runoff ncre runolT ncre runolT o ------------------------------------------------------------ t:I 

Number IlIciles To",'; Ton .... I\rumber IllcllCs T(J1I.~ Ton.or Number lllciles Tons TOil,... Number lllches Tons Tons
• ~ 

0-1 !nch.............. 108 8.72 2l. 76 2.50 311 7.,2 50/'19 6.32 16 6.61l 63.05 6,-11 :; 2~23 22.57 9.90 


1-2 inches ..••.•...••• 2.7 10.1l2 22.11l 2.05 26 17.71 100.11 5.65 9 8.4·' 5:1.1l9 6.38 6 -1.35 3·1. 51 7.93 ~ 2-3 inehcs ........... 15 10.4·1 12.97 1.2·1 .12 11.-19 40.61 3.53 5.·\5 41.05 7.5:1 :1 5.06 37.62 7.43 
 t:I" 
More thon 3 inel",s ••• 1 .07 ......... ........ 1 'L77 6.01 1.26 3 '.70 19.48 2.01 0 ........ ........ . ....... ~ 
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each year. It is evident from this figure that the long plot has hadtl::_ 
least runoff, every year for the period of recont The standard plot 
lost slightly more runoff water than tlle short plot in 1935 but con­
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Figur.! H.-Soil und water ICls,;e5 frulIJ plots flf different len~ths. 

sistently less for all other years, except 1939 whcn 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 apparent. ,Wide differences in soil loss for the 
year 1938 have been important factors in determining the final average 
amounts of loss for the plots. In 1.933 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 ]oss. for the three plots 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 plot lost more 
soil per acre but less runoff than either the standard length plot or 
the short plot. 

Monthly and .•easonal soillo.~ses.-In order to determine the monthly 
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and seasonal effect of rainfall on soil and water Joss from various crop­
land conditions this information has been tabulated for 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 whicll has heen 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 defin,itely 
that the greater part of the soil loss and runoff from bare land and 
from land in row crops, o'ccurs during the three summer months of . 
June, July and August. On the bare plot 45 percent of the annual runoff 
and 63.6 percent of the annual soil loss occurred during the sunuoer, 
while on the cotton and corn plots the water loss ranged from 57 to 64 
percent and the soil loss from 72 to 84 percent of the total soil loss. 
It will be noted also 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 
approximately 95 percent came from the cotton and corn 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 period, however, were only 
a small percent of the annual tota1. 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 evidently the result of the high inten­
sities of the summer rains. These monthly intensities are shown in 
figure 14 anll are described in the accompanying discussion. 

Thi,a seasonal variation in soil loss indicates the period during which 
protection is most needed and also shows 'the value of close growing 
crops in conserving soi1. Since row crops 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 winter cover is not exerted during the winter 
1II0nths but in the spring season. Rainfall was relatively high in amount 
hut intensities were low during this winter period and average soil 
losses from continuous colton were less than 1 tOll per acre. Winter 
cover, if turned under in March, even if it prevented the entire winter 
soil Joss, wou1<l 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 50 percent in soil losses at this time would be much 
more valuable than Ihe prevention of the entire winter losses. That it 
is possible 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 was 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 th~ time 
and manner of its disposal in the spring. 

• 
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Table 8.-Average monthly runoff and soil loss from the bare-fallow plot, plots ill comilluous cotton, and plots of 4-year rotation, 1931-38 ::r: 
Z.... 

"-year rolation f;:
AverageBllro fllllow Continuous ~of ·l-year

cotlon Wheat. and rolationMonth , Illlinfalli t:I:1Cotton C;orn Icspcdeza Lcspedcza g 
Ilunoff 'SoilloKS Ilunoff 80i11088 I1unoff 80illoss Hunon" 80i11088 Itunoff 80il 10•• I1unolf Soil 10.. Ilunoff Soil I""" J,'"Cr Bcre per Dere per ncrt! per nero J)Hf nero per Dcre per acre ~ 

Inches ITlchc.'{ To1l.'~ ITlches TOII.~ Itwhcs To"..; if/cile•.; To".~ ITlche.{j TOilS Inches TOilS Inches Ton.. 
~ 
Z

January ...................... .1.45 0.77 1.92 0.2·1 0.111 
 O.ll 0.01 0,:12 0.32 0..17 0.5L 0.1:1 O.O,l 0.26 0.22 00 
Febrllllry ...... ........ 3.00 .0,1
~ .02 .01 ... ~ .... ........ .OL .01 
 .01 ~ 
March ..... , .... ·1.91 1.02 6.:19 .26 1.il7 .07 ,1111 .:10 2.711 .5,t 1.92 ,19 .96 .27 1.6l ~ 
April.. .. ' :1..12 .69 3.0n .29 1.49 .H ,U ..16 LA6 .26 .22 .!!O .17 .27 .50 rn
May •••. , .•••. 3.48 .76 ,1.90 .1-1 .56 ,011 ,:\9 .1;) .70 .45 .52 .30 .19 .25 .45 t:1
Jllne ..... ,., :1.38 1.29 10.72 .59 6.U .57 5,39 ·I~ .~. 77 .81 .62 t>:l.1:1 .12 .-19 2.72 '"0July, , ........... 5.62 2.50 16.6l 
 1.32 12.05 1. L9 8.59 L.18 8,56 1.31 .76 .,11 .02 1.03 4.411 !-3 
August.... > •••••••• 5.·l7 2.63 13.89 1.311 6.98 1.31 ·L12 L67 7 ,1:1 l.·H .30 .72 .O-l 1.28 o2.97 

I:rjSeptemher....... , ............ 2.-15 .U 2.35 
 • ill .83 .26 .4L .23 .89 .18 .02 • (Iii .18 .33 
Octoher, ..................... ·l.32 1.9,l 3.19 .69 

:>
.96 .66 1.02 .!!H 1.]2 .36 .05 .10 .Ul .32 .55 c;':l 

Novemlw,r ...... ~ ..... .... 2.97 1.06 2.09 .:111 .,;19 .3'l ::0
~ .63 .n .17 .22 .Il!! .03 .18 .22 

DecmnlHJr ............... .. 4.:13 ~67 ,115 ,1·1~ .16 .2l .10 ()~ IH .10 .01 .05 .11 .OJ 
."-~-----.- --",. ~ c::;:c 
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Table 9."-:Losses from selected corurol plot.~ lor 8-year period 1931-38, Statesville, N_ Co, Conservation Experiment Station: Cecil sandy clay loam, 0 

Y)·percent slope, average rainfall 47.8 inche.~ Z 

~ Tot...1 runoff ami soil los," A\'era~e annual ofor Lhe 8'year period 	 loss t"'Plot 1\0. Crop ~y8tem TreaLmenl. and total f"rLilizer applications 

for the 8·yeor period 


Runoff Snilloss RunolF Soil 
 ~ -,- -"'-'~I 	 Inches t::lTo".. Acrc-inche.~ Inch•• Tons 

1. .•. Continuous cottou, 110 "iIlH~r f~on~r except. D"surfoc"d }.. <12,2 !!57.7 1.7 5.3 32.2 
cotton stalks.............. ' . , .......... . {600 pounds 5-10-3 ~ 

2 ..... . 	 Rotntion corn find cowpelts, c:otlon with faDCSUrfaCCd }
winter cover of rye nnd \,(·t<:11 .. . ........ . 2,000 pounds 5·] 0-3 	 3t.. H2.2 .95 4.0 17.8
{ do 

3. _.•.•. 	 Rotation coUon with winler (~o"'cr of ryo DCSUrfOceCI } ~ and vetch, corn nnd COWpCOl'l . ••.•••• ~ ••••• 2,000 pounds 5-10-:1 . 27.7 H5,.' .97 3.5 18.2 ....{ do 	 o 
ZIi) .... 	 Continuous cotton, no winler l:O"'er CX"Cf!l)t NOrmnl surface }

cotton stalk•..•...•.•.•••....•.•..•..••. 600 pounds 5-10-3 •. 46.0 2·19.0 1.7 5.8 31.2 o{2.,100 pounds '1·10-4 	 I'%j 

4...... Barc, hard-follow•...•..•. ........ 	 Normalsurfar.c scraped ·1 limes each year trJ 

10 remoyc \veeds. "" .................... . 112.9 529.6 3.5 14.1 66.2 ~ 
o 
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Figure 16.-Soilloss and crop yield on virgin plots liS compared to 'desurfaced plots. 

Degree of erosion, and soil and water losses.-At thc beginning of the 
work at the Statcsville station, plots 1, 2, and 3 were desurfaced by the 
removal of the top 6 inches of soil, but because of the variables intro- . 
duced by differences in cropping systems and fertilizer treatments they 
are not directly comparable. Plot 1 was devoted to continuous cottOIl 
and received a single application of 600 pounds of a 5-10·3 .fertilizer 
in 1931; while, plots 2 and 3 were devoted to a rotation of cotton and 
com with cowpeas, rye and vetch heing employed as cover crops and 
fer.tilizers being applied each year at the rate of 600 pounds per acre 
to the cotton and 400 pounds to the corn. Althougll plot 1 cannot be 
compared with. the two desurfaced plots 2 and 3, it is possible to com· 
pare tlle behavior of the continuous cotton desurfaced plot 1 with the 
continuoJls cottOll plot No. 10 (fig. 16) and with the hare hard-fal­
low. plot 4, for the 8-year 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 commercial fertilizer for the 
S-year period while the desurfaced plot 1 received only 600 pounds 
applied in 1931 ut the beginning of the period. Table 9 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 experiment plot No.4; the 
hare hard-fallow plot, lost 3.5 inches of topsoil, as compared with 1.7 
inches lost hy desurfaced plot 1 and 1.5 inches hy the normal surface 
soil plot 10, hoth of which were planted continuously to cotton. It 
will he seen, therefore, that when the entire 8-year period is consid· 
ered, the loss of soil from the desurfaced plot growing cotton continu­
ously is only slightly greater than that from the normal surface devoted 
to continuous cotton and that the loss from the hare hard·fallow plot 

'was approximately twice that from the plots planted to continuous 
cotton. 

Each of the desurfaced plots 2 and 3 devoted to a rotation of com 
ilild cotton and protected hy a winter cover of rye and vetch, lost 
slightly 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 comparison of' 
the losses from control plots with various types of eover and plots with 
hare soil (table 10) shows progressively effective results with each 
increase in quantity or quality of the cO\'cr used. The loss f1'om COil' 

Table IO.-Average allllllal runon and soil loss from cOlltrol plots "nder various 
COller,~. 1931..381 

Runoff SoilJ.-

I 
per acre_~(~~::~~I~~_[~_~~~co,.~ ~ ..... __ HoinroU 1----,----1.----

InciteR filches Percent Tome 

66.20". ... . . . . . . .... .. ....... '1llnre ~oil.. .... . .. • • . .n. 30 11.12 29.5 


10 ••••••••.••••••••••.••• Continuollt-! ('O(toll~....... 47 .. UO 5 7'~ 12. , 3l.22 


:;,6. i, R•....•..••....••.. , Crop rolalioll ............ j "'.110 I. 77 10.0 1-1.41 


~.,. '~~.r':'nnCJIt.sofl ........ ' ••..l ·17.110 9l 1.9 .3l

................... I ••••• , 


~'''''''''''''''''''''''''I \tr~\II WOllcl............... j ,1647 .0;1 .06 .002 


lThe data r~r plot A r~prellenl the D'"ernse r~'1Ill1 for Iht'! period 1932.. 40. 

tilluous collon, plot 10, was hut half that of hare soil, plot 4, and the 
use of a rotation including small grain and lespedeza, reduced soil 
108s to less than one·fourth that of hare 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 rlIDoff for the three 
critical montlls of May, Jun~, and July, of 1931, the year of estahlish­
m~nt. It will be observed that the losses during the early months of 
establishment accounted for most of the total soil loss for tile year and 
for th.e entire period of record. The average soil loss for the period, 
including the year of estahlishment, 1931, is 31 times as great as the 
average for the years, 1932.38, following the estahlishment of good sod. 
However, it can be seen that the loases 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, Iespedeza, and colton 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 
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Table ll.-Soil taSSel and runoD from control plot 9 jar the 3 months during which 
grass was becoming established, as compared with the total annual lossel lor the 
year and lor the 8·year period 1931-38 

Period Rainfall Runoff 	 Soil 10lIl 
per Bcre 

1931 	 Inches Illche. Percent Ton. 

May ............................ .. s.n 1.73 29.9 1.16 

June .................................. . 2.16 A3 20.1 .20 

July ................................... . 5.62 2.27 40..1 .80 

3-month tola\. ........................ "/' 13.55 4.·13 32.7 2.16 

12-month totul. ........................ . 401.98 6.48 1-1 A 2.38 


1931-38 uvt!rugc .................. , 'j' ,16 ••19 .91 1.9 .31 

1932-38 IIvcrnge................... . 48.20 .10 .2 .01 
__________________________~I .________~______~______~________ 

Table 12.-Average annual rainfall. runaD. and soil lo.~s jrom the crops oj a 4-year 
rotation on control plots. 1931·38 

Crop Numher 
of crops 

Roinfoll HunofT Soil lOllS 
per acre 

filches {nche.'f Percent Toru 

Corn •.•• .. , n ·17.80 S, L!! LO.7 28.69 

Wheal •.••••• ·18.20 649 13.5 5.61 

Lespedeza .............. 9 17 .·18 ~L51 5.3 1 .. 52 

Cotton................. a ·17.80 ·I,n 10..1 21.82 

Continuous Colton ..•.•• 

·.... ·~·· ....I ·17.80 • 

Rolation overugo... , 47.80 

5.U 

4.77 

12..1 

10.0 

31,22 

H.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 til at good 
winter cover was provided on each plot except on tile one in cotton. 
It will be seen from tahle 12 that the colton grown in rotation lost soil 
equal to 70 percent of the amount lost from continuous cotton grown 
on plot 10, used as a check. Com following cotton without a winter 
cover crop lost 92 percent of that lost by the continuous cotton, and 
wheat 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 peccent as compared to 12.4 percent for continuous cotton 
and 10.7 percent, and 10.4 percent for corn and cotton, respectively, 
when grown in ,rotation. Lespedeza was the most efficient in controlling 
hoth soil and water losses, allowing hut 5.3 percent runoff, and 1.52 
tons per acre soil loss per year. The 4.year rotation materially reduced 
soil and wl\terlosses. The average runoff and soil losses from all crops 
grown in two complete rotations was much less than that from continuo 
ous cotton. Tl1e saving of soil may he attrihuted chiefly to tlIe 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 
be attrihuted primarily to the low rate of runoff from the lespedeza. 

As much soil was lost when com in the rotation, followed cotton 
without a winter cover crop, as when a continuoue-cotton was ueed. 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 material1y 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 soil losses and runoff from the unburned woods has 
remained at extremely low values, consistently throughout the years of 
record, hut there has heen a progressive increase in the annual soil loss 
from the hurned woods which reached a maximum of 7.81 tons of soil 
per acre in 1938 and 21.2 percent runoff in 1939. These latter losses 
are of important mUb'nitude and represent but little improvement over 
the protection secured hy gOQd crop rotations. Appendix table 29 gives 
an annual summary of the rainfall, runoff, and soil losses for each 
individual plot of the control series from which it is possihle to follow 
through the effects of the various cropping practices am1 soil conditions. 

Table 	13.-Soil loss and runoff from undisturbed virgin woods as compared with 
virgin 1V00ds on which .mrface litter W/l.~ burned semiannually, 193240 

Unhurned Burned 
plot A plot B 

Ycnr Hninroll. 
Soil loss Runolf Soi11_ 
per acre per nere 

llullolf 

Illches [nches Percellt Tons Inches Percent Ton~ 

1932 . . , .. 55.28 0.11 0.2 0.001 0.16 0.3 0.01 

1933. ..... " 3,1. 70 .07 .2 .001 .12 A .03 

]93,1. ·19.31 .01 . 1 .001 1.S·S. 3.1 1.0,1 

". 
". 

1935. .. 42.80 .002 .01 .oot -1.61 10.8 1.45 

1936, .. 60.00 ,00:1 .01 .00t 11.:10 13.11 3.90 

1937, .. ' . 47.5!! ,01 .02 ,001 11.60 18.t 3.97 

1938. ' ,. ·17.76 ,001 .01 .001 9.90 20.7 7.81'. 
1939. T," .. 42.:1,1 .oot .01 .OOL 8.98 21.2 6,30 

19·10... . . . .... 38..15 .OOI. .01 .001 6.22 16.2 3.21~ 

Averllge. , .. 46,·17 .03 .06 .oot 5.38 U.S 3.08 

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 unhurned hardwood forest area. As com· 
puted on the basis of these measurements, the land in continuous cot· 
ton lost 15,000 times more soil and 206 times more water as runoff 
than did the forested area. 

Residual efJects 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 eft'ect 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 I08S, runoft', and cotton yields for 
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Table H.-Residual effect of cropping systems 
----------------------------­

on runoff and soil loss II: 
Z 

1939 

l;!~~ P..,\'io\l~ I..,nlllllllll I 
HUllolf' ISoil 1038 

per acre 

-.---:---...-" ..-.....-~-- ......--~~--------·---I'[j,;;he.. TOil.. 

2 

3 

Conunuous cotton, uc..'llJrfut·4·d~ .•••• " •• " 1 ,I 16 { ~a '9 
I ' 

Colton-corn.d,,.lIrfnccd .•••••.....•. ,.... i·1 H7\' 2161 

CQllon-coru.,h,Burfnccd ....................... \.;1 \)1) !!O,67 

Yield. seed 
coUon 

Pound.. 

;) 90 

12111 

123, 

Runolf 

lnche.. 

2.87 

3.50 

'2.9:1 

19·10 2-yenr uyerugcI I ! 
5oi11088 Yield. seed Runoff Soillo38 . Yield 
per ncre cottOIl per acre I)(~r plot 

To"" l'uIIIII/.' Tnd''''',' TfJtu, I Puund... 

16.:l:! f -; 6:! a.:ll 20.90 ~ 6.76 
. I 

22.9:1 I !Ill!! ·1.16 2227 11.3'11 

16.01 i 1066 ;1.-16 18.:16 11.52j 

Ilelative 8Oillo"" 
(continuous cotton. 

nlot 10 = 100) 

1931-38 1939-10 

P.~ce:' I perce:' 
H)3._ l:H.a 

I:17.j 131.2 

...... 
(j 

>
t"' 

t:I:I 
c:: 
t"' 
t"' 
trl 
>-3-Z 
00 
-'I 

·1 

:; 

Bare............................ , ............. ! ~ HI 
I 

Cotton-corll-whf!ut-It..~I)Cdczn rotal:oll ..... , 1;; 26 

iI 
1 

H 53 

26 19 

76:1 

.1:;.12 

2,31 

3.68 

10.51" . 
229:1 1 

U 78 

1272 

2.58 

4.47 

9.53 

2·1.56 

8.20 

13.92 ..~:~.~..I.,.~I:~ .. s-= 
~ 

11 

7 

Il 

.00..................... , ...... , .......... \171 11,!!2 
i 

Do .• , •... , ..•.•••••. , ••. , ...••.••..•.•.. i 1153 9,59 
1 , 

UI, )0,J Do ...................................... ) ,1.69 

1 Rotulioll Uvt~rngus, plots 5,6. i. ullfl n...•.•.•.. ~.: ..•.. ·· .. Il ..... ~ ... 

15.1:1 

15.:;0 

1675 

:1, 06 

3.19 

a,3H 

13.9;; 

1:1.90 

1;'.67 

':L9016.15 

H.l" 

1;1 3\ 

:1.36 

:1. 51 

3.82 

12.58 

11. H 

I,UlH 

15.56 

l5.61 

1·1.82 

15.0·\ 

14.86 

I ........ ,j......... 
......... !, ........ 
........ -1- ........ 

46.1 I 1f);;.7 

rn 
t:I 
t<j 
." 
!"3 

9 

10 

11 

12 

IPermanentsoll................ ,., .............. ' .09 

1 ConlinuoutJ colton, standard plot.................. i .1. 'j;) 

Continuous cotton. long plol..••.•.•...••.••.•••• 

Continuous colton. short plol•...••••..••....• " 'l 
.:111 

76 

~Rainr.lI wo. 36.41 in.h•• ia 1939 aad 31.09 in.h•• in 1940. 

.(1.1 

] 6.59 

Ill. 07 

16.63 

20,31 

1-1.75 

H.70 

1:\.12 

1.72 

:1.23 

2.89 

:1.26 

7.61 

1:!.H 1 

17.:12 

1295 

15.81 

]3 75 

1:'; ill 

t-;' "il 

.90 

3.99 

3.60 

·1.01 

3.8·\ 

1,1.72 

17.70 

\-1,79 

18.06 

H.25 

H,2·' 

\5.,13 

1.0 \ !!6 1 

100 0 I LOIl.O 

112, I ! I!W.2 

~11.5 100.5 

0 
"'J 

>
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each 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 heen 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 further its value when fonowed 
by row crops. 

From an analysis of the data recorded in table 14 it is apparent that 
the continuous grass cover (on plot 9) has been effective not only in 
reducing current soil and water losses during the continuance of the 
grass cover practice, but also during the 2-year period immediately fol­
lowing the termination of this practice. 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 soel 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. 
In order to have a direct comparison between the losses from the severaJ 
plots eluring the experimental period with those from the same plot~ 
during the two seasons immediately following the termination of the 
studies, table IS has been prepared. 

Table 15.-Soillosses during llie 9·year lest period, 1931·39, as compared with losses 
from tile same plots lor I-he 2.year period immediately loll.owing wilen all plots 
were delloted to continltolts cotton. "\ 

Plot No. 

10 .• _•.••..•••• 

2, :l ••..•.•..•• 

-\ .. -........ . 

:l, 6,7. fL •••.. 

9. , .... _•. ~ ... " 

II ...•..• , . ..... 

. J!! ...••••.• _... 

Rclntivc 8Oillosses 
(continuous cotton, plot 10 = 100)

Cropping system 19:11·39 

1931-:19 1910 .. U·_----------1-----­.-----... ---- ­
J1cr.:rnl Perr-enl 

Continuous cotion .............................. . 100 100 

Continuous coU.on, dcsurfnccd ................ . 10:\ 131 

CoUon..com. cit!'''1urfnccd" ....... ",' • , . ~ .••..•.•. 511 1:\1 

nurc hard rullow .••.•.•.••.• _••... _•.•••.... 212 

flotation, coUoll-corn-,\·hcat-lcsp(}dt~7.Il ..• ~ .... 4 ,\6 106 

Pernlnncnl sad ••.•••••....••• , ................ ... 

Con1inuou8 cotton (virt:'in soil) ................ . 112 120 

Continuo"s cotton (.hort plot) .••.•••• _....•.• 91 10(1 

~----.--.---"":""'------'-------

The average soil and water losses and yield from plots 5 to 8 on which 
a 2-year period of cotton followed the 4-year rotation, as shown in table 
15, are yirtually the same as the soil and water losses and yield from 
plot 10, on which cotton had been grown continuously. This indicates 
that the benefits of the rotation did not carryover sufficiently to permit 
a continuous cropping system. Likewise on the artificially-eroded 
plots I, 2, and 3, no bcneficial effects of the 2-year rotation were carried 
over as the soil loss and runoff were about the same as from the con­
tinuolls cotton pradicc followed on plot 1. Losses from plots 10, II, and 
12, which made up the slope length study, follow closely those of the 
initial experiment. Thc double length plot gave the highest soil 198s 
but the lowest runoff. 



.-~ ., 
38 TECHNICAL BULLETIN 873, U. S. DEPT. OF AGRICULTURE 

COTTON-ORGANIC MATTER PLOTS 

A series of twelve I/IOO-acre ploto was established during the swnmer 
of 1933 in M-field just south of the control plots on Cecil sandy c1a~l 
loam, having a IO-porcent slope. Two of these plots remained unclI'oppet/1 
but were treated with an annual application of a 24-t<1:-O mubh (llf 
woods litter. The other 10 were planted to contimwto.'l cottOll, Eigbt o\f 
the 10 received annual application of various kinds ~'1-d amlnmts ot' 
organic material as soil amendment as early in January ~~r thec~op 
year as weather conditions would pcrmit. Commercial fertm:z,~r Wi'S' 
not used on any of the plots during the experimental pcriod. 

At the time these plots were estah1ished in 1933, they were diviac~l 
into two groups and equipped with two types of runoff catchment 
devices. Plots 1-6 were equipped with "Yarnell" 6-inch wasting and 
I·inch sampling divisors. Plots 7-12 were equipped with "Uhland", 
Venturi flume divisors. These two types of equipment were replaced 
on 10 of the plots with Geih multi·slot divisors in the summer of 
1937. Total catchment equipment WlJ.S installed on the two mulched but 
tillcropped plots in the spring of 1937. Records of crop yield and erosion 

,}osses were kept throughout the experimental period. Data on soil los8 
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 procedure 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 loss, 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 stano com. 
posed principally of pine and the hardwood litter from areas ha,ving. 
a forest cover principally of oak. The materials used on plots 4, 6, 7, 8, 

Table 16.-Average annual rllllofl and soil losses and crop yields from the COttOll 
or,gallic'maller plOI,~,l 1933402 

Treatment Hunolf 
YieldPlot Soil loss of seedNo. Amount Percent of per acre cotton

l\futcrial per Amount prccipi· per acre 
ncro laHonl 

TOTl., ITlches Perl:ent Ton.Ii Pounds 

:1. ..... Pine·needle mulch .... 0.27., 2'~ 0.62 0.01 .- .........

Hardwood-Iiuer mulch. : ~ : : : : u .05 .11 .0053::::: : None .. ~ ............ ; .•••.... 6.51 H.86 36.18 .... 's9i'" 


4 ...... ComFcSl. •.•.•••••......... '"60''' .5<1 1.23 2,631

5 ...... Stab e manure •..• , .......... 
 ·dg8 2.57 5.86 1,887
6 ...... 12 3.87 8.83 13.91 1,793
7 ...... COD~~t:::: : : : : :: : : : :: : : : : : 12 3.89 8.88 12.55 1,889
8 .... :. Do .••.•. , .•.••..•••..... 18 2.24 5.11 ·k67 1.444
9 .. , ... Do ...................... 18 1.65 3.77 '~.19 1,901


10 ...... None•...•.•..•..•.....••... '"24''' 7.5'~ 17.21 31.93
11 ...... Hardwood litter spaded •.•..•. 1.40 3.19 3.11 1,501
12 ...... Pine needles spaded ..• , •..• , . 2'l 1.53 3.49 3.36 1,395 

IP]oll 4·12 were Ipaded in about 6 inches and treatment. repealed aDDuaUy. 
'Soil 10.... and runoR' ror Ihe period Sepl. I, 1937, 10 Noy. 30, 1940. The period of record 

f~r yl.ld. only iI 1933·40. 
"Anra,e annual preeipilaUon for Ih. period 43.82 inch ••• 

636 
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Table 17.-Compositiun 0/ compost heap , 

Layer No. 
from oottom of heap 

Depth of 
layer 

MalAlrial Compooition 
by volume 

Inches Percent 

1. ...................... . 10 \Voodalitler ........................... .. 14.29 

2 ....•.. , ......... , ..•... 2 Stablc manurc., .... , ........•.....•..•..• 2.86 

3 ....................... . 18 Wooda Ii ltcr ............................ . 25.71 

4 ....................... . 2 Green cot.ton 8L~d. •• • •..••••• ',' ••.•••••• 2.86 

5 ...............•....•.. Woo;la litter. ........................... . 25.71 

6•• '" ...•............ 2 Stahle IURnurc . .........•.....•.....•..•.. 2.86 
~ , ..... , ............... . III WoodsliUer ........................ .. 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 (1) on this experiment, published in 1939, attention was 
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 soil 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 perio(l 1937-40. 

The results of these studies may be sw··;.11arized 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. 

FIELD AND 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 51fs acres and 
was on 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 
hy 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. Because of the wide variation 
in the several characteristics of the two areas, however, no attempt has 
heen 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 l8.-Record of ru1loff a1ld soillos.~es from (I cultivated amI a wood watersiled. 


Ja1luary 1, 1933, to June 19, 1938 


wooded plot, whereas the forest litter offered almost complete protec. 
tion against soil losses. Figure 12 shows the char.acter 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 from the cultivated 
watershed with only 7 percent slope averaged 11.58 tons per acre, for 
the 6.year period, 85 percent of this loss occurring during two seasons­
in 1933 when the land was in oats, and in 1935, when cotton was the 
crop. The high soil loss from oats in 1933 was due in the main to 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 tluin 

. 31 tons of soil per acre. This loss was accentuated 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 loss 

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 runoff from the cultivated watershed 
when in II cover crop 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 ~o the fact that runoff occurred from 
this watershed for long continuous periods of time following heavy 
rains. The open, pervious nature of the Appling topsoil, 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 holtom of 
the watershed that was quite similar to a wet-weather spring flow. Lo(v 
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 (tahle 10). 

LYSll\fETEU STUDIES 

Late in 1934 the station was equipped with two batteries of three 
ly'simeters each, patterned after the installation at the Clarinda, Iowa 
station. The method of constructing these special Iysimeters and the 
technique employed in their installation has been described hy Mus­
grave (6). The lysimeters, which enclosca 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 far as possible. The 
individual units in the two ~cries 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 co\'er crop of rye and vetch; while Iysimeters 
2,4, and 6 were also in corn after the second. year but remained fallow 
during the winter seaso11 (table 19). 

Measurements of the percolate 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 exceptio~ 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 calculated 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 19.-Cropping systems for lysimeters (Cecil sandy clay loam) 3·fool profile 

Yeor 
J..ysiweteC8 ] f 3, and 5 Lysimcters 2, .J, and .6 

Summer "'inter Sumnu.!r' Winler 

1935•.•..•.••..••.• Corn Fnllow (spnded) Kobe lespedp.zn Kobe lespedez8 stubble 

1936............... Do lIye nnd v,,":" Fallow (spa(k"l) Fallow (.psded) 

1937............... Do do Corn Do 

1931\•••.••.••. .... Do .10 dn ))0 

1939........... ':': .1 Do do do ))c) 
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Figure l7.-Rainfall percolate and evapotranspiration. 

and percolation losses from the total rainfall. The annual averages and 
totals for the 5-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 
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Table 20.-Monthly sur/ace runoff, percolate, 1111(1 ClllCllltlled mnlfJtllrullspirution lor lysimeters ellclo.~illg 3·/001 profiles 0/ Cecil 3andy clay loam 0 
lor tile 5·year period 1935·39 re 

__r_ ---""-­ 0 
I.lYHimctcfH 1, H, rand 5, winh~r (!ovcr crop Lysimctcrs 2, 4, and 6, winter fuHow Z 

n 
))nnlh Ruinrnll l\unulf J'crco)n'u gvnpolrnnwpiral.ion [\unolf J1ercolnt.o 'Evopotranspiration o z 

Monthly IMonthly 'fou,1 I J\ ""rug" '1'0101 I A \'I)rugo Tolnl Avcrngo Totul I Avcrugo Tou,l I Avoruge Totnl I Average ~ 
101..) nyerUl!O o• 	 t"" 

Incllf'....· l"rh",,, Ttif-hr.,- I /lIrhrs !nt'/w.t I 1"('/1(.'.'( IlIrh"" I Illc/lfw Illchr.. I Illehr.., IlIellr.., I Illches [lIehe,. Illehe. 

JlUlIJllry 28.07 ;'.61 7. Or. I l..11 1;;11;; I :1.17 r. 17 I n;! 6.58 1.:12 15.'1 I 3.19 5.55 1.11 	 ~ 
t::;j 

Fellrllnr~> 20.55 ,loll :1.00 I 61l 11.117 I 2_:17 ;; 611 I tl 2.,12 "'U l!L 7L I 2.5," 5.42 1,08 

1\larcla, 23.(1) ·1.62 5.11 I 1.1l2 12. I:.! 2,!2 ;'.116 1. 17 G.1l6 I. 17 12.011 2.42 5.15 I 1.03 	 ~ n
April.. 	 19.] I :1.11:1 '1..\.1 I .II~ I. GO I .,2 10.1(1 ~.n2 .j ,:11 l. oti 6.011 1.22 7.75 I l.5S t"" 
~lll)'_ ]2.00 !lAO 1..1;; I .29 1.:1l I .26 9.2·1 l.nr. '1.117 .:17 I.:ll .26 11.112 I 1 .• 76 ~ 
June•. 	 20. (I!! ·1.110 7.01 I 1.40 1.21 .2·1 1l.1I0 2.36 7.92 I I.;;U .911 .211 n.]2 I 2.22 

July .. :15~07 7.01 13.92 2.711 2.ll .·12 19.01 :1.81 17.15 lIA:1 LII9 .:111 16.03 3.19 	 ~ o 
Angusl 23;42 ·1.611 10.46 2.09 JAil .29 I1.a:1 I 2.31 11.91 2.311 l.OIl .22 10,013 2.09 	 Z 
&~ptmllhl~r .. n.·10 2.28 2.85 .57 .05 .01 11.50 1.70 2.82 .56 ,Ill .01 11.51 1.71 	 O· 

"".l 
Oclohcr •.... lU.40 :1.68 5.78 1.16 2..11 All 1.0.21 2.(11 6.9·1 1.:19 :1.1l:! .ftl II.·~:I 1.69 t:r.l 
NOVCllliu·r •..• ~ ..... , ...... 14.26 2.85 4.Il ,112 .75 .15 9..10 1.118 5 .. 10 1.02 .76 .15 11.40 l.68 ~ 
De':cml"~r ]6.,.~ iI.40 1.99 .·10 fi.69 I,U 9.26 1.115 I 1.7:1 .3~ 6.00 1.20 9.21 1,8·' 

'1'0",1 2·12.116 411,,17 67.17 1:1.4a ;;9,·10 J 1.87 	 61 15.11 61.,0 12.'10 101.115 20.95115.79 I 2:1.16 .1_75 . ~ 
'\"VHrag't~ ..... " ....... ~ . 20.20 ,1.0·' 5.60 1.12 ".95 0.99 9.65 1.9:1 6.:10 1.26 5.16 1.0:1 8.73 1.75 
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Table 21.-Average allnual rain/all, sur/ace Tunoff, percolate, und calculated evapotranspiration from lysimeters of Cecil sundy clay [uum, lO·per. t"" 

cent slope, 1935·39 t::d
Cj 

A veroge surCoce runolT Average pcrcolote Averoge evapotranspiration ~ 
Ytmr RninColl ~ 

Lysimotera Lysimetera Lysimeters Lysimeters Lysimetcfs Lysimeters ...... 
1.3, and 5 2,4, und 6 1.3. nod 5 2. ·i, and 6 1,3, and 5 2,.j., lind 6 Z 

00 

Tncht!.'t flldre.'l I)t~rc:elll (,wlw.'i r Paf't'''' rw~/w.~ I'erernl [fiche." P"remll [flche.v Percen' -1 
~ 

1935 ............................. 1 4~.80 1L. 90 27.80 1:1 II;; I 112 :16 9,.0 22.66 21.20 49.;;:1 2(1.9:1 489U 
~ 

38 20 22.-19 3i, III 17,81 29. i31936...... • .................... 60.00 14.59 21.:12 187:1 :11.22 :!2.9::!
I rn
2-1, II 22,06 ·1-1.12• 1937........ ............ ......... 50.00 1598 :1l.911 1.~ 5:1 :11 06 9 9l 19 II!! 411.22 


t:I
25.67 5·1.10 2:1. 5 L .19.551938. .. • • . .. .. .. • • • • • .. .. • .. . .. .. ·17.45 1:1 62 28. iO 1;; ill :1:1 26 11,16 17 :!O t>.j 

"d
11.71 20 68 22 .~~2 5:1.00 20,S:I ·UI.751939 ............................. ·12.11 HUll 26.31 '11 .•0 I 27.11 !"3 


115••9 10·1.87 

I-.:j 
5-year totlll. .................. 2·12.:16 6i.Ii .. · ...... 175.59-1'~~~:-~·T-59.7I0I ..;.. ·.. ·1 1= o 

~-y""rllvcrnge ................ ·18.-17 13..13 27.71 15.12. :1l.l9 ,11.811 24.51 23.16 ·17.711 20.97 ·1:1.26 
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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 
pac'ticaUy no difference in the average percolation losses. The sliglitly 
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 losses by 
years is shown in figure 18. 

20 
19~--------------~---------------~~--------------------------~ 

18~--------------------'----------~~--------------------------~ 

17~-----------'--'-'--- -------.--.---Y--~-----~----

8 

9 

iii 10 
III ..,:l: II 

~12 
III 13 

jl4 
815 
a: 
III 16 
I>. 

17 

18 

19 I--l/:HI>l--------·-··--~------'ISo!L-----------___l 

20 


21 


22 


23 

Jan. 

Figure 18.-Anitual runoff, pcrcolation, and c"apotranspirationlosses from Iysimetcrs. , 
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Table 22.-Five-year average lysimeter losses, 1935-39 

[Tolal rainrall ror period 242.36 inchclJ 

LYRirnclcrs I, 3, ond 5 Lysimetera 2, 4, and 6 
Losses from winter cover winter fallow 

/m:/w.'t Pacelli l"f'lw.'f Perce,,1 

Runoff...•.....•.. 67.17 27 7 75.6L 31.2 

PercolRte ........ . 59"!) 2·1 ;; 61.!!!I 25.6 

EYopotrnnspirntioll ". JJ ~. 79 .t7 .11 101 7:; 1:1 2 

-­ -----,....~.---- .'"' ...~-~.---

TERHACE STUDIES 

Unterraced areas are measured as closed watersheds; that is, there 
is no wa,. for eroded material carried to the lower parts of the areas to 
escape except through the measuring devices. Drainage areas are formed 
by terrace ridges. The illterterrace areas, however, are not entirely 
closed, and a considerable portion of the soil eroded from the upper 
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 dej)Qsited in the channels is periodically moved 
up and over the terrace ridges. lholll 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 transposition through cul­
tural operations, usually is repeated many timeg. As a result there is 
continuing down-slope movement of soil taking place, varying in 
amount from an insignificant minimum 011 gently sloping soils offavor­
able porosity, to a serious maximum on steep, highly erodible soils of 
low absorptive capacity. Obviously, this interterrace movement of soil 
is not measured by the devices placed at tlle ends of the terrace chan· 
nels. The magnitude of the downllill shift occasioned by the transverse 
movement of soil over terrace ridges is difficult to determine but has 
been studied hy means of profile elevation measurements at 3· and 
5.year intervals. 
. Through the adoption of a maintenance system in which the soil 
deposited in terrace challllels is moved up slope each time the land 
is plowed, the movement of soil across terrace intervals by erosion may 
he 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 hroad·hase type hut differed in length, 
vertical interval, and channel grade. The land slope of these fields 
varied from a minimum of ahout 6 to 8 percent on field E to a maximum 
of almost 17 percent 011 field A. The soils ranged in texture from sandy­
loam to heavy clay loam. The characteristics of tlle individual terraces 
are shown in tahle 23 together with the average nmoft' and soil losses 
l'ecorded for the period of experimentation. Because of several variahle! 
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Table 23.-Averuge annual rulloff alld soil/oss, from aillerraces as measured at the 
terrace outletsl 

Terrace characteristics Runoff .• 

Terrace No. 
Channel 

grade 
Vertical 
interval 

Length 
Rainfall 

1----..,-----1 8oill088 

Amount Pcrcent of 
rainfall 

per acre 

[mhe. Fect Feet [rIChes [m/ies Percent Tons 

A-3 ............ . Level ·1 508 ·16.93 8.03 17.1 6.0U 
A-4 ....••...•. ,. 
B·2· ........... . 
8-3' ......... . 
B-4......... .. 

~t:·::::·: .. 
CoG•..•• ....••• 
C-7 ............ . 

Do 
1-6 
1-6 

3 
6 
:I 
:I 
:s 

5 
6 
4 
.J 
0(., 
·1 
·1 

558 
1,500 
1,500 
1,200 
1,200 
1.400 
1,700 
2.000 

46.93 
46.34 
46.3·' 
·16.114 
46.3·' 
47.60 
47.60 
47.60 

10.73 
6.69 
5.28 
4.28 
6.99 
9.84 

13.72 
13.M 

22.9 
lolA 
11.4 
9.2 

15.1 
20.6 
28.8 
28.0 

4.65 
1.77 
1.09 

.69 
I.UO 
3.91 
2.76 
2.60 

D-2......... .. 
D-3............ . 
D-4' .......... .. 
D-5............ . 

9 
6 

0-6 
2 

5 
5 
5­
5 

665 
655 
685 
735 

·18.06 
48.06 
48.06 
4U.06 

13.13 
11.84 
13.01 
11.34 

27.3 
2·1.6 
27.1 
23.6 

5.95 
6.11 
5.15 
,Ul7 

DoG............ . 
E-2............ . 

Le"cl 
3 

5 
3 

655 
700 

4U.06 
46.3·1 

7.87 
7.0·1 

16.4 
15.2 

2.10 
2.38 

&3............ . 3 5 700 46.3·1 6.36 13.7 2.3·1 
E-1............ . 
&'9' ........... . 
F-3............ . 

3 
3 
:I 

7 
9 
2 

700 
700 
550 

46.301 
52.55 
48.70 

5.UI 
12.46 
U.90 

12.6 
23.7 
30.6 

2.77 
6.78 
4.15 

F-4............ . 3 6 550 48.70 13.60 27.9 ·J.I5 
F-li..•.........• 3 -I 550 ·IU.70 12.27 25.2 2.35 

lThe period oC record for A terracel wal from June 17. 1932, to Dec. 31, 1936; for F terrace. from 
JUDe 11. 1932, to JUDe 30, 1938: Cor 0, D, and E terrace. from September I. 1931, to June 30,1938, and 
lor C lerracel from Jan. 1, 1933. to June 19, 1938. 

1Terracel B-2 and B-3 had variable srades of 1 inch per 100 feet for 300 feel; 2 inches per 100 feel for 
300 feel; 3 inche. per 100 feet for 300 feet; " inches per 100 feet for 300 feel t and 6 inchel per 100 
reel ror ~OO reel. 

3Terrace D-ol had a variable grude of level for 250 feet; 4 inchel per 100 feet for 200 feet; 6 inche. 
per 100 reel ror 200 reel. 

"Period of' record 2% years. 

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 is 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. 

TERRACE LENGTH 

For field C, with a land slope of 9 to 10 percent and on Cecil sandy 
loam soil, terraces C·5, C·6 and C· 7 may he 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 1,20.o-foot terrace 
B-4, of Fiela B, on pra~tically the same land slope and with the same 
channel grade and vertical interval as those 011 Field C, had lesser 
losses than the longer terraces of Field C. This may be accounted for 
by the fact that the cropping systems 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 and soil loss per acre us mellsured at the ends of terrace.~ 
oj different lengths Jor the 8.year period 1931·38 

Terrace characteristics Losses per acre 

Terrace No. 
CIIIUlO"! Vertical Length HUDOIT Soil 

h...adc inlcrval 
-----.--.--~-----I----I-----I-----I-----I·---

["rlies Feel Feci Ilwhe.'t TOil,., 

C-5...................... . -I· I, tOO 9.82 3.9:1 

C-6............................. . 1.,.00 12.10 2.61 

C-.................... . ·1 2,000 11.911 2.59 

11·:1. ......................:.=L._:'_---'___ 1.200---'-_.__...L 
·L21l 

___-'­
.69 

___ 

CHANNEL GUADE 

Two pairs of terraces are available for comparison of the eO'ect of 
terrace channel grade on soil and water losses, Terraces B·4 and B·S 
are each 665 feet long with 5·foot vertical interval but differing 
channel grade (tahle 25). Terrace B.S, with a constant channel grade 
of 6 inches per 100 feet lost slightly less water and practically the sa~e 
amount of soil per acre as did the companion terrace B·4 with a channel 
grade of 9 inches per 100 feet. Terraces D·2 and D·3 were each 1,200 
feet long and situated 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 to 13 percent, a 
channel grade somewhere between 3 and 6 inches per 100 feet will give 
satisfactory performance. Observations lead to the conclusion that 
channels with grades steeper than 6 inches are inclined to scour and 
that grades helow 3 inches encourage delta deposits in the channel, 
which may result in ponding of water or even the overtopping of the 
t(>rrace ridges, during rains of high intensities. 

TaMe 25.-Average TUlioff and soil loss peT llCTe as measured at Ill(' (!nds of termces 
oj different chll1l11el grade Jor the 8-year period 1931-38 

[Lund dope. 8 to 13 percent] 

Terrace chnracteristics l.osses per a~e 

TcrrUl;C No. 
Vcrlit:ul I\IIIIolT Soil 
intervul 

Feet Feel Illches 1'u"s 

.11-1. .............................. ; 665 5 13.13 5 .. 95 


B-5........................... .. 6 66:; 5 H.8l 6.11 


D-2.............................. . :1 1,200 ·I.!m .69 


D-:l ............................ .. (, 1,200 699 I 110 


TERRACE INTERVAL 

Three terraces in field F were available for a 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 chalmel grade and length but 
(liffering in vertical interval. Field B had 2 terraces of the same channel 
grade and length bllt differing from each other in vertical interval,. 
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and from those of fields F and E in that terraces B·2 and B·a had 
variable graded channels. This pr~vents direct comparison between 
the terraces of field B and those 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 ]osses 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. 

Table 26.-Average runoff and soil loss per acre as measured at the ends of terrace.~ 
of different vertical spacings lor the 8.year period 1931-38 

lLund lliope, 7 to 11 J)fltC~ntJ 

Terrace characteristic.OJ Losses per acre 

TCl'r8ce No. 
Chnnncl Lellgth \"crLieul IIl1lloff Soil 

grade iulcrvul 
----~-·----~---I----

, JIIcht~f Fed ,.·"d Jl!ches 'Pon:r 

1-::-2 •••••••• ~ •••••...• 3 .00 3 7.0·1 2.38 
E-3 ............. . :1 .00 5 6.36 2.3-1 
1<:-1 ........... . 3 700 7 5.8·1 2.77 
1':..9.............. . .. ,...... . :1 700 9 J2.46 6.78
1..-3......... ....... ... .. 3 550 2 1·1.90 4.iS
.,F-5.......... . . ........... .. :1 550 12.27 2.35 

t'-I... .... . . . . . . . .......... . :1 550 6 13.60 4.15 

B-2.......... ...... . ....... . 1-6 i,500 6 6.69 1.77 

B-:!.................... .. 1-6 J,500 ., 5.28 1.09 


\ 

The terraces of field E, being of the same channel grade and length 
are directly comparable as to vertical interval. For this set of terraces 
the rwlOff 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 tlle wash·ofl' from the 3. and the 5-foot inter· 
vals. For terrace E·9, however, with a vertical interval of 9-feet, soil and 
water losses were practically twice as great as from those with lesser 
intervals. For field F with the terraces 550 f eet lo~g and all with 3·illCh 
channel grade both the rWlOff antI soil ]osses were higher for the 2. and 
the 6-foot intervals than for the intermediate 4-foot interval. Field B, 
with 1,500·foot terraces, suffered higher losses of both soil and water 
from terrace B·2 with the 6-foot interval than from terrace B·a with a 
4·foot vertical interval. From these data and from field ohservations it 
is concluded that the larger losses from the terrace with the smallest 
vertical.interval resulted in po,trt at least from the steepening of the 
land slope on the back side of the terrace ridge in the process of ter. 
race construction. 

PROFILE 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 ill 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 19.'17. afte)" a timeinterva] of 
a years. Each field had only one clean·tilled crop during the interval 
between the first and last profile lIlcasuremcnts. 

http:characteristic.OJ
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Figure 19 shows that there has heen a decided shift of the soil down 
the slope in all terraces in the A-field as indicated hy the nlcreased 
area of the ridge. Considerahle soil has heen removed from the inter-
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Figure 19.-Shifting of soil in interlerraced area field A. 

terrace areas of the different terraces. The general tendency is to level 
off the surface soil, forming a smooth profile from lhe 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 
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Figure 20.-Shifting of soil in interterraced 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. 

TERRACE OUTLET AND CHANNEL STRUCTURE 

The stabilization of terrace outlets and outlet chalUleh following 
the construction of the experimental terraces 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, and 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 ancl 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 be deter­
mined by their cost. When lahor was cons,idered in the cost, the con­
crete check walls were found most economical per line'ar foot of 
channel. 

Ohservations were made of the results of seeding and planting clover, 
alfalfa, rye, annual lespedeza, grass mixtures, and honeysuckle vines 
in terrace outlet channels. No Bermuda grass was planted because the 
farmers of the region object to the introduction of this grass. Of the 
plants tested, only the honeysuckle accorded much protection, its maxi­
mum effect being secured only after the plants' hecame thoroughly 
established and were not disturbed by terrace-maintenance operations.. 
It must be remembered, however, that the widespread use of various 
types of vegetation, in terrace outlets, channels, and in meadow strips 
during recent years, have definitely demonstrated their usefulness as a 
suhstitute for masonry structures for contro11ing runoff from smal1 
watersheds. 

GULLY CONTROL 

Check dams of loose rock, hrush, sod bags, poles, logs, concrete, and 
hrick, as well as a large earthen dam with a concrete drop inlet were 
constructed on the farm. Another large earthen dam with a side spill­
way was constructed on a nearhy farm, under the supervision of the 
station staff. A check on the performance of these structures, and inspec­
tion of large numhers of similar structures on operations projects has 
led to the following conclusions in regard to the use of various struc­
tures, both temporary and pernlanent, for gully control: 

All types of check daUl~, whether of hrush or· impervious material, 
require spillway notches large enough to care for maximUlll flows. If 
properly designed, so-called pervious dams soon hecome practically 
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 hetween a structure and the earth into which it is 
built is essential. Drying, freezing, thawing, swelling, hydraulic pres­
sure, aud energy must not cause leakage under or around the ends of a 
structure. The structure should he watertight so that it will force flood 
flows through the notch: and prevent all flow under the structure. 
against the banks of the gully, 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 
guUy except for suspended net {lams closely spaced on small watersheds. 

Structures designed for temporary use should ha~e a low drop, and 
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should be built to last long euough for the vegetation upon which per­
maneut control is to depend to become well established. 

Brush dams settled 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 heavy rains usually fill the basin 
to capacity. The soil caught above the dams and the 11l0isture 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 the spillway and in preventing displacement of 
the stones. . 

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 were more satisfactory than 
sack dams filled with soil and grass seed, and the average cost was less 
than brush checks 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 ihat 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 lo~ses from cultivated land 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 greater 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 vegetative cover has proven to be practicable aud extremely effec­
tive in protecting soil from erosion damage. However, this is also the 
period of intensive cultivation of row crops, and erosion may be 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 les­
pedeza was shown by the reduced loss from the cotton following Iespe­
deza in the rotation, when compared to 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. However, 
on the desurfaced plots having a 2-year rotation of cotton and eOI'll 

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 lose less soil than ane that does not 
follow a winter cover crop. 

The use of crop rotations containing legumes aud a close growing or 
sod crop will materially reduce erosion. The effectiveness of the rota"­
tion will depend primarily upon the percent of sod crops or close­
growing vegetation in the rotation during the snmmer months and 

.. 
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secondarily upon the amount of residual effect upon the row crop fol­
lowing the turning 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 soil loss 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 he used. The need for contonr 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 control in the central 
Piedmont area is directly related to the quality and quantity of the 
cover in the strips of close-growing vegetation, 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 throngh at these points. 

Small grains and lespedeza are most frequently used for the strips of 
erosion-resisting vegetation in this area. Small grain has not heen satis­
factory for this purpose, hut lespedeza, if a good stand and of a vigorous 
growth, is secured, may serve satisfactorily under favdfahle topograph­
ical conditions. To designate lespedeza, or any other close-growing crop 
as a soil-conserving erop may be misleadill~. The ability of any crop fo 
hold the soil on the field is directly related to the nature of the ground 
cover produced. Inadequate protection and heavy soil losses may occur 
from areas in so-called soil-conserving crops, if lack of fertility or other 
unfavorahle conditions cause poor stands and weak growth of tIle 
plants. Strip cropping cannot be expected to affonl adequate protection 
against soil losses on thin unproductive land lU1less reinforced by other 
conservation measures. 

A dense growth of close-growing vegetation in the protective strip 
may cause most of the dehris and silt carried hy the runoff coming into 
it frolll the cultivated strips to 1)1> depositcd, while t.he water flows 011 

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 he strip cropped. This practice should he 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 
snitahle field, need not constitute an unsurmountable barrier if the 
depressions are converted into well-grassed waterways. 
. The limits of degree and length of slopes that can he successfully strip 

cropped are difficult to assign, as they are dependent upon several inter­
acting yariahles such as soil type, depth of topsoil, and cropping system 
used. However, it can he generally statecl that the width of the culti­
vated strips should he decreased with inereasecl degree of slope and ill 
general should he somewhat less than interterrace spacing for the same 
slope, since surplus water is not couducted from the field at each ter­
race interval in strip cropping. Slope length should not exceed that 
which win require more than three cultivate!1 strips. Longer slopes 
should he given additional protection hy terraces or kept in permanent 
vegetation if terraces cannot he constructed econonJically. 
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Organic matter additions, surface littcr.-Organic matter in quan· 
tities ranging from 8 to 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 water losses. If large quanthies of organic matter are 
available, its usc for controlling erosion and increasing yields is highly 
desirahle. Contour tillage will reduce (>rosionlosses, hut contour till­
age alone will not contr;ol erosion resulting from the typical summer 
thunderstorms commonly experienced in the central Piedmont area; 
hence this practice should he supported by other means such as terrac­
ing or the application of surface litter. 

Terracing.-Sloping land in the central Piedmont area, devoted to 
growing row crops should he terraced for maximum protection from 
erosion. The extent of terracing on sloping land will he limited only 
hy the economics of terrace construction and maintenance. Several 
types of terraces gave satisfactory results for the conditions under 
which they were tested at the station. TerraceI' with an average settled 
ridge height of 1.6 feet, anrl all avera~e base of 2-l.7 feet, in lengths of 
500 feet to 2,000 feet, and with channel grades varying from level to 
9 inches per 100 feet, functioned throughout the period of rer-ord with­
out overtopping or hreaking. 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 on Cecil soils, or soils with similar characteristics, should be 
held within a range close to 4 feet. TJ>- maximum length of terraces at 
which satisfactory performance can "'. secured was not determined hut 
the satisfactory performance of a 2,OVO-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 he gov­
erned hy the availability and location of suitahle outlets. Variahle ter­
race channel grades of 0-2 inches and 0-6 inches gave satisfactory results 
at the station. Appreciahle channel scourin!! and increased soil loss 
resulted from the 9-illCh grade terraces. 

Level terraces on the Cecil soil of the station tended to silt up in the 
ch:mnel at points where field depres:;iolls in the interterrace interval 
caused concentrated runoff into the channel. When heavy silt deposits 
occurred near the outlet ends of the terrace, ponding occurred hehind 
the silt fun, reaching depths of 9 to 14 inches. When the silt deposits 
were at considerable distance frolll the ends of the terrace an increased 
gradient was estahlished which caused c)amage at the outlet. It is desir­
able to have some grade to terraces 011 the COllllllon soil types of the 
central Piedmont area but the grade should he held to the minimum 
at which heavy silt accumldation in the channel will not occur. Level 
terracing should be confined to short terraces 011 soils with high rate of 
water intake, and with open porous suhsoil Tillage operations should 
he with. the direction of the terraces. The numher of special mainte­
nance operations will he reduced and costs wiJ] be lower if regular 
tillage opprations are made to contrihute to the maintenance of the 
terraces. 

Winter cover crops.-Winter 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 approximately four times as great as those 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 should 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 
demollstrated at the station. 

Rotations and cropping sJSIf!ms.-The development of a satisfactory 
cropping system involves two fundamental considerations-the pro­
tection of the land against serious soil and water losses and the main­
tenance of a satisfactory fertility level. In the selection of crops and in 
the determination of their sequencc, consideration shou1d be given to 
the inclusion of crop plants that will not only afford current protection 
but will add fertility to assure sustaincd production. The records at the 
Statesville Station show that a .:t.-year rotation of cotton, corn, wheat, 
amI lespedeza has ~iven reasonable protection over a period of 9 years 
but that the beneficial ell'eds failed to carry through a 2-year period 
of continuous collon imlllediately following 2 cycles of the rotation. 
On the same series of control plots continuous grass cover has been 
effecti,'e in redul"ing runoff ami current ,:oil losses awl its beneficial "­
effects have persisted after the plot was spaded and devoted to continu­
ous cotton. It follows, therefore, that for this region the inclusion of a 
grass crop in the rotation is highly important. 

Terrace outlets alld gully control may he obtained by use of vege­
tative control, through grasses, honeysuckle, and kudzu, or similar 
types of vegetation, or through the use of mechanical structures. The 
use of ,'egetation, wherever it is practicahle, is advisahle because of the 
high cost f)f mechanical struetures, especially those of permanent 
nature. 

Undisturbed woods cover affords excellent control of runoff and soil 
loss. The control of /lash runoff allIl the prolonged period of low flow 
secured from the wooded watershed, demonstrates the role that wood­
lands can play in the eontrol of p('ak flows and in maintaining summer 
flows of streams to which they contrihute drainage waters. Burning 
woodlands rapidly destroy the protective value of the woods cover in 
controlling soil amI water losses. Semiannual burning of the woods 
litter caused. losse!! 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 unhurned woods. Excessive 
losses of soil and water from hurned woods areas can he a very dis­
turhing contribution to the dogging of str·eam channels, silting up of 
reaervoirs, and to flood stagl;'S of the streams receiving the excess ma­
terials. 

• 
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APPENDIX 

In order to avoid an excess of tabular material throughout the re­
port, the data of the individual tables necessary for deriving the 8um­
mary tables and figures used in the text has been placed in this appen­
dix as tables 27, 28, and 29. 

The data here presented prohably wil1 he of little interest to tilt' 
casual reader, but, as they give specific records of the results of experi­
mentation for the period covered ill the report, they will he of pra('­
tical value and interest Lo tee\lJ1ical readers. 
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Table 29.-A,lIIual summary 0/ rain/ail, runoff, and soil lo.~s 0/1 the control plots on C(!cil .mndy clay loam, State.mille, N. C. 

J'LOT 1. DESUIlFACED 6-II\'Cll DEPTH. CONTINUOUS COTTON. 1/100 ACHE 	 trJ 

o ~ Soil amendment Soil cOver or crop 	 HllnofTI Soilla"" 00 
and 'year lutioll :5
Piol No.1 Precipi­

AmollntI "Kind ~ ":-inl.c~r (~o\~(~rz Ilnn·"slc,1 crop Per pial. Depth I Precipi- P"r plot Per acre z 
lalion

lllche.~ Pouud.>; t If-'''---~---~~ ~ 	 Ci 
r ___ ,.. GllbicJecl II/cht',\" Pf'rCCil/ Pm,nIL, TOil., o 

19:1J. 4.1.911 60!) i ;;-10-3 Wht'!l1 slllhhl" ..... Collon.. 176.7 4.117 10.11 :\59.7 17.98 Z
1932. 55.211 ........ ,' .•• , .•.••• Col 1011 slalks ...... , do... ........... ]26.lI :1.'111 6.:1 15",7 7.7-119:1:1. :H.70 .................. <10 ... .. 
 <1o... ............ lI2.U :1. II 9.0 516.2 25.81
19:11. ·19.:1·1 ................. , <1o .. 
 do. ...... . ..... 111.6 :1.07 n.!! 5:!2.2 26.11 ~ 
1935., -12.110 ........ ;, ....... "j' <In, ... . 	 do 2U2.7 ri.;;n 
 1:1.0 1110.4 40.52 t"'1936.. 60.00 ................... <10 .. 
 do ..• , 	 27.Lc) 7.57 12.6 57-1.0 211.70
19:17 "j ·17.52 .... _... ;.......... <10 .•.. 	 .1 do.... 2112.1 7.77 16.,1 I,O:ll.:I 5l,56
1938 .. ·17.76 ........I.......... <10 ..... ··1 <10, 	 216.:1 6,79 liL:! ],206,4 60.:12 

>

Z-----1----1----.---\-.--_-_ .- -j ----1---Total .. :182.38 ••.•.•.• , ................ .. t::::I1,5:1:1..1 ·12,!H l--j 5,I5l,9 257 ~ 7·'"\'c,·rlt~(·.,. 47.00 ..... _" ..... ~ ............ !....:....:..:...:~~~_ 	 ::. ~)U I'"jj';,'''


',- .;; ,-'__ 	 61·1.'1 :~2.22 ~_.,._:-'-:.:...:..:_~:.:..,--.' • • .::;L9::,:.I:.;•..:,_'---'=::.:...-1-_.:..:.:.::.._'-_..::..:.::.:...:.-..!.........:==_ 
ttj

PLOT 2. l)ESUlWACED 6-li"CH DEPTII 1I0TATIO:\: COIIN.CO\\'I'EAR AND COTTON. ~'lmTILIZgl) ANNUALLY.' 11100 ACnE o 
1931.. ·11911 ·11)0 S-IO-ll "rhcnt. Hl.llhhll~ ( :orI1-,~uwIH~ns t"'

169.7 ·1.6B I 10.1 ·IOa ..1 20.271932 55.2H 6011 a-HI-:I Corn 81.1l111111·-pt~1 \'irlt~'i Collon•.... 	 >67.n 1.11 I' :1.:1 96.7 .I,a:11!J:l3. :11.70 ·IOtl -1-.lIl-1 Colton sllllks-ry, ~-v!\lc-h Corn-C'llW'H'ItS :15.<) .~~ 2.11 61.11 :1.2-1 	 ~ 
WHo ·19.:11 600 ,1-10-1 Corn tduhhlt!-IWI I \·iIlN~. Cotton•... 66.:1 1.. 11:1 I :1.7 222.6 Il.I:119i15 .. ·I!!.BO ,100 4-10-1 Cotlon &l.nlks~rYI '-Vl'll'h (~orll-c~O\\'lll~ll~ . 	

> 
117.B 2.42 I 56 106.:1 5.:12 	 81936 60.00 600 ,1-10-1 Corn HI ubbIU-Jlt~1 I vim's .. CQllou. ~ ... 	 ......206. I a.611, ').5 :120.1 .16.021937 :! ·n.52 ·101l I -1-10-1· COllon slulks-rYI ~-\'t!l('h (:orll-cowlll·ns. 	 o2'11 6 B.O:I 1 16') ·121.:1 21.071938 .... ·17.76 600 ,1-lO-1 Corn Sllllllllt~-pm vinc.",. Col 1011 .j 2250! (,20 I 1:l.0 i 1,202.:1 60.12 Z-----	 ·...i--.... -~---· .-._._-

Towl. :lB2.:1II 	 o.. j ::::::::j:::::::::: ..... ::::::::::: 	 --:-, -":I~l'- :i1.67 -l':~:: ~~:-:I---;·,B:19. B I IH. 9'1 -47.UO-~~ .:'.-~-:-="-•. '-",'-:"":":""':~ ...._,..,- -.. 
~--11:1.7 .......- ......"~-.---~-, :1 "6 11:1 :155,1).17 .7:' "'j 

t<:lPLOT :1. DESUHFACEI) 6·INCII DEPTH. UO'I'ATION: COUi"-CO\\'PEAR AN n COTTO:'lo. I?EH'I'ILIZED ANNUALI.)';, 1(1011 ACIIE ~ 
1931..... ·11.911 600 5-Ul-:I WheaLsluhhIC.............. , Colloa .•...•..••.••..• / o 

1932.... 55.211 -tOO 5·l0·;\ Cation "Wlks·ryc-v,·Ic·h •.. '" Corn-I:owpm........... . 


116.2 :1.211 7.1 ·IlUi 20.511 
99.9 2.75 ;'.0 662 :un

193:1.... 31.70 600 ·1·10-1 Cornsluhhlc-pcnvia"s....... Collon................ t 
 711.9 2.17 6.:1 -1011.0 20AO 	 ~ 
19M.. 49.:11 400 -1-11l-1 Colton slnlks·ry"-... ·II'I' ...... \ Corn-,"",vpca ......... 'J' 
 22.il ,6L 1.2 21.9 1.25 	 t::::I
1935 ..... .12.110 600 4-.10-1 Corn sluhhlt'-pen vin"s. .. ... j Cotlon .•..•....•..•.•• 1:10.:1 :I.;'\) 11.·1 5:1:1.0 26.65
1936. ... 60.01l 400 ·I-IO-I Cotlon slalks·rye-vclch ....... (;orn,c:owpClIs..•...• 
 I LO.l :1.0:1 ~. l 95.5 4.711
1937.... ·17.52 600 ·1-10-1 Cornslnhhlc·pcavi/"'............. Collon........... ·...... ; 
 212.9 5.S7 12.:1 77L.:1 311.57
1938. • . . .. .•. .17.76 -100 <1-10-1 Colton sl"lks-ry"-\·,,tch. . . • .• • •• \ Corn·eo"p""s., .•••.. , .• t 2:11.11 6.·17 I 1:1.5 5911.5 29.92 

Total ...... 11112.118 ........................... ~:::.=::-:-.---------1 ~ 
l,Ofl~ .•1 27.70. .. • .. .. .. 2,9119.0 145A5A\·~rn"".. 47.80 125.7 	 :1.,16 I 7.2 I :16:1.6 lII.lII <J) 

l--' 

http:155,1).17


mTuhle 29.-Annual summary 01 railliall, mlloff, alld soil loss on the cOlltrol plots 011 Cecil sandy clay loam, Statesville, N. C.-(Conlinued) l'\:)
l'LOT ·l. FAI,LOW (HAHO) SCHAPED TO HEi\IOVE WEEDS 4 TIMES ANNUALLY. 1/100 ACRE 

1-:3
,Soil am6m!mf!nt. Soil (~oycr or crop HUllofT SoH loss t;rj

PloL No.1 Prccipi­ (')
aud yeur tation 

Kind \rinlcr covcr'! I llurvc.~tOll crop Per plot Depth Prccipi- Per plot Pcr acro~ Amount'l 	 Z 
~ 

l.ution ...... 
I--I-II-c-h-e••-r~----- -------"_. 	 (') 

I 	 GulJir!rel InrJw., PcrC't"'nl POUntJs Tons 
~.

]931 ..... " ... ! ·1·1.911 1···.· ... 1·· .. ·.·.·. No,"' .... ,. , ................. j NOllc... ...... ..... '16i.O 12.116 211.6 1,:1:12.:1 66.61 

19:1~. .. .... : ?5.~1I !........ i.......... d".. ..... ..... . . . . do............ ~Z2.(1 1II ~~ ~?~ I,I~!'.O ~1I.5~ 0:;
]9.13 .11.,0 ..." ... !...... do..................... . do.................... .1,1.9 HL_., _9 .•, l,l_.1.1 Il.l. 

1931. ......... ' ,19.:11 ' ........1...... do..... . . . .. do..... ·1::2.9 1:1.:10 2i.O 1,026.11 :a.:11 d 

]985.. .. 12.110 :................ d" .... ,.... : do..... ............. 1;15.0 1I.911 2U.U 1,501.11, i5.21 to' 

1936 ......... GO.OO , ........ ,...... do... . ..... .\ do................. ' 5911.3 16.'111 \' 2i.5 , 1,:1I2.0! 67.10 to' 

19:17.......... 1 ·17.52 I ........J......... do... ..... . do... .. ........ ! 5711.5 15.~1 :I:1.5! 1,:1211.5 j 66.43 t;rj 


25 1-:319:m ....••..• i_.~i:_:_:_::..:._:L:..:..:...:~:..._I_.~(~· :..:..:.. __ ~~ .~_:..:.-..:. .:...:..:..:..:.:...::.:-..:.1 ·193.7 1__t:~L~_:_....!~~2_·'_1-.2:1. 

TollII . "1' aH2.:lH j'........ !............. ........ .. .j .1,099.7 j 112.~1 !.......... I 1II.r,926 ! 529.6:\ Z 
~:~~:!:." ·17,UO , ..•.•. ~J.:.:__--'-!.,..:..;>:...: ..J:~.:.~."'_:_: :T_~' .~.. .~... "_~ ... _~ •__ ~,.:..:I ill:! ;, I L 12 ~ 295 j 1,:~21.1' 66 12U 00 

-l 
~ 

________-:-____I_·I~~~I:I~~:I!..'.I~.~·III~,~T~I~IE~I·lmEZ:\, LK~I~I~!?-'Z;:\, C(~I'T()N. 1/100 ACIIE ~.________.._~~__ d 
1~:1l. . . ·I·I.~H HnO I :;·111·:1 i WheIlL3I.u1>IoI,·...... .. .... Com...................! 21'1.2 I 6.01 I 1:1.1 I :157.7!1 17.1111 • 

19:12..... 55.:m .......1.......... 11\'1"'"1. .................. ' I\'hCIIL·Ie.'III·th·l.\I. .• .. 297.. :; H.20 11.11 ~ 67.11 :1.:..19 
 ~ 
193:1. .. 3·1. 70 !.. . ... I. .. • ... "I IAlSIII,d","" '" . •. •. . ... ! L."petlczlI. .•.. ..•.... 11:1. 7' 2. :W' 6. ti 5. II .29 
19:11... ·19.34 f" ..1...... do..... . ... . .. ..1 Colton............ ' LU7.0 2 % (, (I 117.11 7.:19 I:j 
193;;. "2.UO f HOO ! ·1"10·1 j' CoLLon sllliks ... , ..... r Corn ............... 1 2:17.H 6.5;; 1;;.:1 92:1.0 ·16.t5 t;rj 
]9:16... 60.00 I....... i '" .... WhML. .... . .. .... WhclIl.... .......... 1 296.;; 11.17 1:1.6 I 1.1:1.11' .1..19 ..... 
11),17.. ·17.52. . .. ' ........ l.corpedezlI... ... .... . IAlSPetlom ........... '/ :11.2 .u6 UI I 1.7 •Oil ..:3 

19f1U.... ·17.76 600 I I-IIH do... .... .. ....... I Colton. ..... ....... . 2UII.:I. 791 16.6: 1,1:;:1.6 57.61l • 


Tutu! ,-3ii2.:iii·-I~·~:~- --------- -- -- .... ·------~~~~·--:·~·:.... ·.. ·....l 1,561.2 ,- ,~l~·--:--::·:-:-:II·-2.m!!-~- ~ 
'17.110 ,... ........ ....................... 195.2 3.UU 11.2 :1-12.6 17.1:1~~~I~~" - . ... .__.._-----	 >--~-- ~ 

"'" I.'.' .,' L'I'\n ",..., .. 19:1 Ll. 1/1011 ACHEI'LOT 6. 11 O'!'" '1'1()N: 1\'11 ""T· L ES l' " I) EZ", LES I' E1) EZ", COT'!' 0:.;,:",..;''c.:.;.:C",O:.;.!.;.;1N_'_(",I.:.:,X..:;·{",:.:;:E",I'...:·I_'.,.N.;..'0:....'-'.=:::..:.....:...",-,-,-,-,,"7-":"" 	 ga
19:11.~.-~.-.-.-1--.1-1.911 I 40U ! 2-10·1 IlI'h,,"I..~~,l.i,lt~=:.--~-:-:-,~ ..• L""I)C""ZII ............. . 	 1511.;; .1.15 IJ.:! 1 19.:\ I 0.96 o-l 

19.-1 .:;:1 1.0' .,1 0"I~~lL :.. :.. .:! ~~: ~:: I: : : : : : : :l:: : : : : : : : : IIAd~~:I:'~':: ..: : : : : :: :::::.: .. :.. c~t~..;;):::·:::::: : : : , : : : 	 9-~.2 :'!.51) 7.j 171.1 U.70 

(') 

19:U.... .... 49.3'1 ........ i.......... Col.lnn.t.lllk.................. Corn................. .. 6U.9 1.90 :I.U :!llIi.r. 1U.:l2 

19:1;;..... .... 42.00 ........ j.......... Wh"uL ........................... WI"lIlL.lc.<I"'''''zu .•.•.•. 216,-1 6.79 15.9 225.2 I ll.!!6 ~ 

1956...... .•• 60.00 ................... Le.'I>C"ez" .................... , L""I""I(!zlI ............. . 2:17.:1 6.51 IO~ 196..1 9.8!! d 

19:1i.... ..... ,17.52 GOU ·1-10·1 <10........................ : CoLlon ............... .. 22M.7 <i.:W 1:1.:1 763.!! :111.16 

19311. ........ , 47.76 III1U .1·111·1 ColLonslnlk.. ............... ! Crirn.................. .. 217.0 ;, <)11 l2.5 'III!!. 7 ·19.13 ~ 


1----·1---- -----1--------- ~-.-- ----.-!-----.. ------I----- --'--i---j-"• TOlnl..... :l1l!!.31l 	 1.262.4 :11.711 2.567.1l 128.39........I..·................................... "'j' ........................J 	 I.... ·.· .. ·1 

.""ern,:.,... ·1-7+00 ...•.•. "._~4 .•.• ~.~ .•••••• ' •.•••.. ,< •••• ~ ........... ~ ••• " 157.11 '1.:15. 'II. :1!!1.0 16.05
0- ............. 	 ••••••• 


See rooinotci 81. eng UI lDOle. 

http:2.567.1l
http:1.1:1.11
http:1,501.11
http:1,026.11
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Table 29.-Anriual summary of rain/all, runoff, and soil loss on III/!. control plots on Cecil slimly clay 101lm, Statesville, N. C.-(Continued) 0'> 
~ PLOT 10. CONTINUOUS COTTON, }'ERTILIZED ANNUALLY EXCEPT FOR PERIOD 1932-3·1. 1/100 ACHE 

Soil amendment Soil cover or crop RUDolf Soil 1088 t;5 
PloL No.' l'recipi- o 
Rnd ycur tulian ~ jAmoulltj Kind 'Vinl.4!r COYf!rl I IInrvcsled crop Pcr plot Depth J'rccipi­ Pcr plot Per acre ~ lal.ion .....------'1 _______1_. 

Jfiches p(Jll1HJ.~ 1 ._-~-I-"""=~~ C"lu'cjcl'l JfI{·lli·.~ 1)"ret'lIl t Pmuuls ~rtJns o 
> 

1931 .... Collon., . ............. 1 lIlt.·1 5 Iii 11.5 2·tn.3 12.42 

1932••. •• 55.:W ••••• " '" CoUon "Iulks do •. ~ .. ........... j 10:1.2 2.111 .>. L 102.1 5.10 1:0 

---' ..- ""j H.<). II 600 5-10-:1 WhCIlI, slu"hl" •. t-< 

193:1 ••... :H.70 .. ,." .. ,. do... ,. do .. . . ...... . [12.:1 :1.92 11.:1 490.9 24.5,1 d193·1. •.. ~').:n .. '.............. rio .... .. do .. . 1·1ll.' ·1.10 11.:1 :1115.0 19.25 
 t-<]9115 •... .. j ·12.110 600 1-10-1 rio .... . do .. 257.(1 7.011 16.:' I,OO!!.!! 50.lL t-< 
19:17., . .~ng ~g8! ::lg=: :l~::::: do .• 2611.0 7,:111 15.;;. 91L.2 015.56 
19:16. do .. 26<),.1. 7.,12 l!!.'~ 527.7 26.:i9 tr:l 
19:111. •. do .. 292.1 11.0;;·17.76 600 i_:~_, do .. .. I__'_~~-' 1,:12n.3 66.-12 ..... 

'1'01111 " :UI~,:UI , .••• " 'I" ......... jl ........ .. 1,66n.l -';).9:1 .. , ...... _I ·...,995.7 2·19. 7n 
A \,f~rngp ~. ., (. 80 ~ , ••••• " • , . , . , ••. ~ •••.•••.• , 2011.5 5.71 i I!!A 621.5 :U.22 coI Z 

~ 

-'l 
-----~-- .----'~---~--- ~ 

~ 
-:-___"'I...:·I:;.O::,.T:.....;I;.::l. CON'l'INUOUS COTTON, VEIlTILIZED ANNUAI.LY EXCEI'T FOil I'EIIIOD 19:12-:11 1/50 ACnE 

--- --- 0101.911 600 ~O-H WhcllL sllll;i:i;;----- .. :!-(~Oll<l;; .------' 9'1\'-1 749.6 111.74 ~ 
19:\2 ..... fi5.211 Collon slnlks . d ..... . 11:1.2 1.97 ;u.) 2:11.0 5.7a rn 
19:11. .. :120.0 .1. .u 

~ 

193:1. •.... :1·1. 70 do" ..... " . dn .. . 2[.1.') 2.96 II;; I 1112.9 20.32 
191\01 .... , ·19.:\·1 ........ ...... do.. ...... ..I do .. . 216.7 :1.010 I Ii.') I 1177.1 :lL.9:1 
1935 ..... . .12.110 600 1-10-1 do..... ", do .. . '17·~. i 6 r.t.. 'I 15:1 2,269,3 56.7:l t:; 

t:;j19:16... , . 60.011 600 i ·1-10-1 I tlo..... , ,10 •. , 4:19.2 60;; 10 1 9·17,.1 2:1.69 
19:17 •..•. 47.52 60n, 1-10-1 j' do,.... . . "'1 dn ... 5.5B I II 7 

I 
I,aIlO. a 47.02 "0 

19:111 ....•.. .17.76 I 6!)0 I ·1-10-1 tlo..... ." do. ::1 ~g~~ 11.0:1 I Ib II I :1,·197.3 87.01:1 ~ 
'1'01111 3112.311 I~~~~I-.~r:·-:·-:·-:·-:-:~~:--:~ -::~. . -.,. .:-:-1-- 2,1126.6 :1119:1 'I~:' --:.. 11,265.4 2111.6·, o 

·17.110 ........ . .....1................... c.:.·:_"_··_·._.';..:. .. :15a.:1 4.117 10 2 1,'WII.2 :15.20 "j
~~t:=~_ 

_:-___..:I,.;'I::..O:::..:.T-:cl~;::.'. CONTINUOUS COTTON, FEIlTILIZED ANNUALLY EXCI"'T Fon I'BllIOD l!/:12-:11 1/20!l ACIIF- >
Gi 

193.1... ·1-1.911 61111 ') :'-10-:1 IWI",nl. slllhhic ... ' •.•........ I Collon ...1 llO.O 6.06 I 1:1.:' 1·15.6 H.56 ~ 

19:i2... 55.211 .................. Collon.lnlk. .. ... ; do. . .. ! B7.7 .1.11:1 117 115.4 8.5·~ ...... 

19:13... " :H.70 ................. :1 do.. ...... ..i dn .. .. .. , 71lA ·1.:12 12.·1 201. 7 20.17 O· 

193!.... ·19.:1·~ ................. " do..... .. .. j do .. .. 117.:1 ·1.110 9.7 209.-1 20.9·1 d 

193:....... 42.110 6no ,1-10-1 do..... . ... j do... . '''1

1 

122.11 6.76 15.11 506.9 50.69 r 

1936.. . 60.00 600 '1-10~1 do.......... " .... do............ .. 156.2 11.60 \·1.:1 220.6 22.06 ~
:::1 
1937.... ..... ·l7. 52 61H) ·1-10-1 do.. .. .. ... ...... .. ... "j do.. . . . . .. .. . ... , .. 'j 11,7:1 lilA ·1211,6 42.86 

lSIlA]938.......... ·17.76 600 '1-10-1 do.............. ...... do, ............. . .. 158.7 11.7·' 111.:1 :169.2 56.92 ~ 
-- tr:l 
... 959.5 5:U16 2,:167..1 226.701I~~~:,~;,::: 3~Ug :: :::::::: ::::;.~.~::::: :~.:: :.::::: .. :.: : ... :::::::: .~:: ;::,:: ~:::: .... ~~_119.7 6.60 ... i:i:il'" 295.9 29.59 

.---.--~.-. 

See (oolnot~s nt r.nd or tahlr,. 

c 

http:ANNUAI.LY


;:::: '" 
oPI.OT A. VIRGIN WOODS, UNDISTUHBED. 1/100 ACHE rn 

1932...... .•.. 55.211 ···<o·····~~·:···l Vir~ill forcst ................... NOllc •••• ·•· ...........1 :1.9 I 0.11 1 0.2 I 0.1 '.00 (5 
.]933.......... a·L70 .... • .............1 "0.......... ....... d"................... 2.5 .07 .2 ',0 '.00 
 Z193·1.......... 49.3·~ .................. do..................... d".... ............. 1.6 .0·1, .1. • '.0 '.00
I 
1935.......... ·12.80 .................. do................ do .................. j .1 '.00 t .(1 i '.0 '.00 (j 

1936.......... 60.00 ................. ' do................ d" .................. .1 '.on I' .0 i '.0 '.00 o
I19:17.. ,....... ·17.52 ................. 1 do................ do .................. 1 ..'; .01 .0 J .1 '.00 
 Z1938.......... ·17.76 .................. d" ................. d" ................... ' .2 '.00 .1) '.0 '.00 
 1-319:19.......... 42.3.~ ................ "I d".............. ............ do .................. ' '.0 '.00. ,II I . '.0 '.00 
19..0.......... 311.01;; .................. ~~-'-~~.:..~.:.:..:~~-'-~._:_!_. do .................. i____'_._O___~.I_.___.U__.____ '.0 ',00 2 

t"'Totul..... 418.12 .................. 1.......................... ·· .. 1· ............ ·..... · ....1 11.9 I .2:!~ ....... ~ ..l .:16 .0175 

Avcrul'c... ·16.·1, .. __._ .... ::..::: •._ .. __ ._.~......._ •__.:..:.!..:..:..:.. ::~:~:..:~~._.I 1.0! 026,. 0~6 .(H ,0019 
 >

Z 
t:1 
~ 
t::IPLOT lI. VIllGIN WOODS, LI'I"I'EH IIUIlNED SEMIANNUALLY. 1/100 ACRE (j

193~.......... 55.~1I ..................J 1·'or"sL...... ..1 NOlie ................ ) t"'5.9 I 0.16 0.3 0.2 0.01193.1.......... 3'L ,0 .................. do ........ ,.. do.. . .......... .. 

1934.......... ·19.3,~ .................. !In"............ "'1 dn... .. ...... .. .0:1 > 


~5t~ 1 d~ :1:1 20:~ L.O·I -.1611.3 i .1.6·1 10.11 29. I 1.015m~:::::::::: ~~:g:: :::::::::::::::::.1 :l~::·::::....... :l~::: :.­
1101.:1 lI.ao 1:1.11 'II.U 3.90 1-3mJ::::: ::.:: :g:~~ ::::::::::::::::::; :l:;::::: .::: :l;;:::: •• j :112.1 11.60 ltI.1 79 ..1 :1.97.. ! 359.·1 !1.90 20.7 156.2 7.111 o1939... ....... -12.3'1 .................. , do................ do .......... . 
 H25.H 8.9U 2L.2 125.9 6.:10 Z 

, 'N- 'I 6 ." 16" I 61 • :1.21'--.~! .-- .- -----.-'- o1940i;~;i~;);:; -I~;;;~; ::: ::;;;;;;.;; ;~~t~~~~:~:·~-~~<:.. .f .. '::'. ::: : 1.7511.7 I "11..16 .........1 551.4 27.72 "'.l 
1% I! 5.311 Ll 51 I 61.6 3.011 t;:j 

"AU p~ot. hnvr. " uniform IO"percent alOPfl~ nnd n unirorm length of 72.6 (eel except plol 11, which is 1·j5.2 (eel, und plot 12, which is 36.3 feel. Plots bearing row crop. artl plowed in ::tJ0 
.pring prinr 10 plunling ~r row crops. All row crops are planled aeroll .Iope Dnd cultivated (smoolh cuhure) during growing sr.uson us customary praetice. Wheal is planted in f.n t:1 
rollowing diskin~ of t:nrn stubble and lespedeza lown in wheal in early Ipring. Cowpens are sown in growing com in earl,. BUmmer. t.:r; 

2'WintC'r cover rr:fcrs to porlion of the calendar 'year preceding planling or lha harvested crop. tj 
1FerlilizceJ semiannulllI,. ,)receding plantillg; 400 pounds ror com crop and 400 pounds ror whcal crop. 
-Ilndictllt"S Iruce flunnlili.-s onty. t"' 

~ 
t:1 , g:; 
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