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INVESTIGATIONS IN EROSION CONTROL
INTRODUCTION

This publication is the first of a series of reports designed to cover
the first decade of experimental work at the 10 original soil erosion
experiment stations established with funds appropriated by the Con-
gress and carried in the appropriations for the United States Depart-
ment of Agriculture, .

On December 18, 1628, the Buchanan amendment to the agricul-
tural appropriation bill for the fiseal year 1930, appropriating $160,000
for soil-erosion investigations, was adopted hy the House of Repre-
sentatives. The language of the amendment was as follows:

(39) Boil-erosion investigations: To enable the Seeretary of Agriculiure to
make investigations uot otherwise previded for, of the canses of soil erosion and
the possibilily of increasing the absorption of rainfull by the soil in the United
States, nnd to devise means to be employed in the preservation of seil, the pre-
vention or control of destructive erosion and the conservation of rainfall by ter-
racing or other means, independenily or in cooperation with other branches of
the Government, State agencios, counties, farm organisations, associations of
business men, individuails, $160,000 of which amonng $40,000 shiall be immediagely
available.

Plans were developed for the establishment of experimental work
on lands representative of large problem areas of croding land in
various parts of the country. Eventually, 10 experiment stations
were organized (o serve the areas (see fronlispiece):

(1) Near Guthrie, Okla., to serve the Red Plains of Texas, Okla-
homa, and Kansas: mainly red plains soils, chiefly residual from
sandstone and shale, partly Limbered.

(2) Near Temple, Tex., to serve the Texas Black Belt: prairie soils
[rom chalk and marl.

(8} Near Tyler, Tex., to serve the Texns-Arkansas-Louisiana sandy
tands region: from sedimentary deposils of coastal plain, timbered.

{4) Near Statesville, N. C., to serve the Piedmont: residual
timbered soils from igneous rocks.

(5) Near LaCrosse, Wis., to serve Southweslern Wisconsin region:
chiefly from loessial deposits, praivic and timbered.

{(6) Near Bethary, Mo., to serve Missouri-Towa-Kansas-Nebraska.
region: mainly prairie soils from glacial deposits.

(73 Near Hawys, Wans., to serve Western Kansas-Ncbraska region:
plains seils vesidual, chiefly from limestone, sandstone and loess.

(8) NearZancsville, Ohio, to serve Appalnchian Mountains: residual
timbered soils, chiefly from sandstone, shale, and conglomers e,

(9) Near Pullman, Wash,, to serve Palouse Wheat Belt: bunch-
grass soils, chiefly frem Joessial deposits. .

(103) Near Clavinda, Towa, o serve Missouri Valley lorss ares:
chigfly from locssind deposits, prairie and limbered.,
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The rescarch programs of {he stations were designed Lo investigate
causes, tates, and ellcets of erosion and to determine the most effective
ond practical methods of checking and controlling soil and waler losses
from agricultural lands.  This included principally: (1) experiments
with various types ol vegebative cover, soil treatments, and cultural
and cropping systems and row direction to determine their compara-
tive offectiveness inn prevenling erosion and conserving rainfall; (2)
studies of the perlormance of terraces (19, p. 5)° and check dams of
difierent designs in controlling run-off without injury to soil and
crops, as well as their performance in storing ratnfall in the soil and
substrala; (3) reclamation and revegetation of severely araded land;
(4) determination of comparative productiveness of topseil and corre-
sponding subsoll, together with methods of subsoil rehabilitation for
crop usc; and (5) the keeping of meteorologieal records.  The investi-
gations weore carried on in cooperation with the Stale agriculturnl
experiment stations.

In April 1935 the first Soil Conservation Act (Public No. 46) was
passed by Congress. By this legislation the Nabonal Government
was definitely commitied to the policy of soil and watler conservation,
and provision was made for (he establishment of the Soit Conservation
Service in the Department of Agriculture.  The stations, at this time,
beeame an integral part of the vesearch activilies of the Service.

Tn 1626 the fivst of these fielkd stations was established near Guthrie,
Okla. (5. 23 and Lhe experinieninl work was organized by 11 H.
Bennelt (2, 3, 42, at that time in charvge of soil crosion investigaions
in the Bureau of Chemistey and Soils, and now Chiel of thie Soil Con-
servalion Sevvice, in cooperation with 8. 1. MeCrory, Chicl of the
Division of Agvicnltural Engincering, Burean ol Public Roads, 1he
lte C. P. Blackwoll, then Diveclor of the Oklalioma Aervicultural
Expeciment Station, and the Guihre, Gkl Chamber of (lommerce.

Several articles covering certain phases of (he work of the station
have appeared from (me to time * (70 10, 11 and summaries of
progress of work during the fiest 5 years were mnde available for
fechnicians. ™5 The orvvina) experviments, however, extended through
1040, and this report records and interprets the data for the entire
period of experimentation,  Preliminary to digeussion of the data the
area and Uie station farm ave briefly described,

THE AREA

The Red Plains arvea ineludes approximalely 36 million acres of
Tand in ecntral and weslern Oklaboma and north and northwest-
contenl Texns enst of the High Plaing, with a small pact m south-
contral Kansas, The topography ranges from nearly level areas in
the westeen part Lo volling and broken land alovg the eastern edge,
with slopes of from § Lo 15 pereent along the Iareer streams.

Originaliv this arca was under a cover of big and little blueskem,
grama, builalo grass, and other grasses, which afforded exeellent

3 Tialic nuinbers e porenthoses refer to Titerslure Cited, pape 03,

CSLossKk, J. W, COMBPLLATION OF HAIXFALL AND BIIN-OFF FRON TilE WATRHEIEDS OF THE RED PLAINS
CONSEILVA ¢ ETE ENIM ENT STATION, COTIHHE, OKLAIGM A, 19315, U, & Soil Consery. Serv.

SOS-T' 032, 46 po., plus cherls o fables, lus. 0 [*roeessid.]

S LEWES, 11. (., s Reesnod, H. 80 onTLiNe OF INVESTIGATIONS IN ROIL-£HOSION CONTROL AND DRIRF
SUMMARLY OF PRINCHAL TERELTS, 30 -35, HED PLAING SOIL-FUOSION VXPEIIMENT HTATION, QUTITHIE, GILA.
I 8. Soil Conserv, Serv. SOS-EF-7, 18 pp. illus. 1935, [Processed.)

g, . 0., BLWELL, FI. M., nod Si0ssee, T, W, PROGIEERSS REPONT, 1030-05, #FD PLAENG SO CON-
i:;nwmog' ]E:(I't:!t!.\i ENT STATION, GUTIREE, 68LA. L, 8, 80il Conserv, Sere. BBR-G, H4a} pp., Hlus, 1937,

rocessed.
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pasturage, but with the introduction of agricuiture most of this
cover disappeared.  Some of the castern portion of the area, lying in
Oklalioma, supports a growth of blackjack and post oak, and the pars
in Texas has some mesquite, bub the western part except along the
main drainageways is mainly treeless.

Most of the area lying in Oklahoma was opened lor settlement in
1889 and 1892 (18, ». 4), and the parts in Texas and Kansas were set-
tied several years befove.  Plosteers brole the virgin sod and plowed
parallel with land lines establishicd when the territory was seetionized,
and as this method of cultivation gave no consideration to direction
of slope, many of the farms weve cultivated up and down hifl, and
stopes as steep as 15 percent were planted.- Very little attenlion was
paid lo rotation of crops, rencwal of soil fertility, or pasture manage-
ment, and alter about 35 to 45 years of these Jand use practices, ero-
sion has {orced the more sloping shallow soils out of enftivation.

Two types of farming prevall in this arca. Small grain crops,
mainly wheat, predominate in that pact lving in Kansas and northern
Oklalioma, and row crops, principally cotton, in the more southern
and larger part.  General {arming with livestocle is {ollowed in the
rougher porlions.

The soils, mainly residual {rom the underlying sandstones and
shales, ave in general highly crodible.  Figure 1 shows the extent of
erosion in the arvea as determined by the survey of the Soil Conscrva-
tion Service i 1934, Aboub L million acres have been completely
destroyed by gullies, 14 million have lost 75 percent of the topseil,
11 million have lost 25 (0 75 percent of the topsoil, and 2 million ave
wind-croded. Frosion is more serious on the light- to gravish-hrown
s0ils of the more rolling, or steeper, slopes, usually underlain by red-
dish sandy clay and brownish-red sandstones.  Quterops of rock are
common on this land.  The dark-brown to brown soils of the broad
divides and gently sloping aveas, underlain by faidy {riable subsoils
or by subsobis more compact and semidmpervious Lo water are less
affected.

The vainfall ranges Irom about 20 inches in the western part to
35 inches in the eastern, though most of the area falls within the 25-
to B0-ineh belt,  The ervatic distribution of minfall throughout the
year presents a wide vaciety of problems.  Tn the castern part of the
area crosion-control measures must bo designed to dispose of runoff
in such & way that 1 will not capse excessive erosion, whereas in the
western part methods must be devised to conscrve painfall for crop
produclion,

The winters as o whole are mild but are characterized by sudden
changes in temperature, Temperntnres below zero are nol common
and ave usually of only o few hours duration.  The soil rarely froezes
below a depth of 3 (o 6 inches and genceally remains frozen only a
few days. Snowlall is compartively light. ™ Plie summeoers are hot,
and at times there ave hot, dry winds,  The frost-free period, or lime
from the last killing frost in spring uatil the first frost in fall, ranges
from about 175 (o 200 days, which is ample time for most crops
to mature.
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Fravne 1. --Map of the Red Plains arca showing extent and dogree of crosion,

TIHLE STATION

Tlie site of the station, about 4% miles south of Guthrie, Okla., in
the north-central part of the area {fig. 1), was selocted as being 1ypical
of conditions affecting crosion in the Red Plains, L1 is, however,
more represeniniive of {he eustern parl, or cross-tunber seclion, orig-
inally covered with scrubby oak and native grass, (45, p. /3) and the
southern part, where row erops predominate.

The West farm ol 160 acres was acquired in 1928 and laid out in
experimental arens, as shown in the map of figure 2. Surveys of
this tract showed thal about 70 acres {fig. 3), which had been under
cullivation since 1899, had lost soil al the rate of approximately 48
tons an acre per year.t  In 1932, 110 acres just cast of this Tarm was
acquired as part of the station, most of which has been devoted to

PPl soil stipvey  vus eonducted in 1925 by KWL Kaatde, of the Thvision of Soll Bwrveys, Tiurcan of

Chemlstry aud Boils, gl (he engineering survey ol The spine Year wis Ly B K. Claxton of The Bureay of
Apriculiural Buyginerring.
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QK LA-R-47

Figrae 3.~ This acrinl photograph of the West experitneni station furm in 1928
before conservadion work was begon, shows ninmerons gullios and severe sheet
erosion, Lhe latter indicated by white patehes,
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gully-control and revegetalion oxperiments. Seveniy-live acres of
this land had been abandoned from crop produclion beeause of eoro-
sion. The rest was virgin soil covered with native grass and scrubby
blackjack oak (fig. 4).” The various experiments of this farm are
shown in the map of figure 2.

The soils of the station were first elassified as Vernon and Kirkland
and arc so referred to in carlier publications ol the station,’ but were
reclassified in April 1939, as Stephensvilie, Zancis, Noble, Kirkland,

IFigure 4,—Cover ol native gerubby onk and grass, typical of the cross-timber
seetion of Lhe nrea,

and Chickasha, as shown in the map of fisure 5.2 Typical profiles of
virgin, cultivated, or eroded soil of four of these sevies are shown in
figure 6.

The Stephensville, Zaneis, and Noble series, largely developed from
sandstone and shale of the Permian Red Beds, and first mapped as
Vernon, predominate the wore rolling, or steeper, slopes. Stephens-
ville, a shallow red sandy fovested soil is underlnin with a reddish-
brown sandy ¢lay ov by sandstone, The parent material is usnally
2 10 4 feet below the surface, but outerops of reck are common on this
serivs,  Zaneis, occurving on fand originally in prairie grass, is also
shallow and immedistely underiain by sandy elay, which grades into
heavy compact clay and shale at about 14 to 40 inches below (he
surface. Noble has been developed (rom material washed from the
upland and necumulating at the {oot of slopes in rather narrow sivips
and has a slightly acid reaction.  Deep gullics are commaon in eulti-
vated fields of this soil. 1t is one of the belier soils of the area, but
oceupices a small porlion of the station farnt

S e g Lol veferenep eited in fontnele §, e £ atd poge W of veforeiee cifed o fnluote 5, g, 4.

FUhe snils were posarveyed in 1 by Heney Y. Mikles, Jusdor sotl survovar, Soil Conseevniion Service,
The survey was lngpeeied by WIS Caeler, inspeotor, Sell =aroovs Divistoor, Hoeear af 1anl Inidpstey,
and Ve classilieatian was corredared o npperonemd By the Cotnities gn Sod) s Frasten Survess of the
T, 2 Leparteeni of Agritaliure.
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Fiovne G6.—DProfiles af typienl enltivated virgin, or croded soil of four ol series
of the stalion: (), Biephensville (originally elnssified as Yernon) fine sandy
loam eullivated abont 10 years; (7, Slephensville Ane sandy loanm, virgin soil;
(C), Zanels (originally classified as Vernon) fine sandy loany, cullivated 44 years;
(1), Chickasha (originally classitied ax Kivkland) fing sandy loam, virgin soil;
(), Kirkland fine sandy lowmn, euliivated 44 vears.
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The Kirkland series, which usually occupies the gently sloping to
undulating divides and ridge crests, in a virgin condition has a brown
to dark-brown surface soil underlain by reddish-brown to dark-red
compact impervious clay. Soil with a more rolling surface, and o
slightly more friable subsoil, originally classified as Kirkland, is now
mapped as Chickasha fine sandy loam. In a virgin condition this
type constitutes some of the moss productive soil of the station.

The chemical compositions of the profiles shown in figure 6 vary
from slightly acid to basic and as a rule are low in available plant
nutrients (table 1). The virgin seil, however, contains a higher
percentage of total nitrogen than the croded soil, The fine- to medi-
um-fextured surface layer of virgin soil is also conducive to infiltra-
tion, whereas the surface of croded seil has been removed and there-
fore theve is little storage space for water.

Tanun 1.—Chemical composition of the surface soil and subsoil of some
typical soils of the stalion

E ol ' Chemical epmpusition
[ e T e e "'=_ - - :. — i ‘ . —
Profile No. i [ i Ensily
Seving Condition I Layer I pli :,g%ﬂ;i_c nifro()!:cin
I phorns 2
i o i ! o
: L b _ 2.p. m. | Percent
1. . Blephensvifles . Eroded. . ... g::;&";“:‘i’ oo ég | if ! 8. gg
; S Surfaer.. . IS I 8! « D
2.0 i do.. ... . j\lra.m._ "]{ﬁ"t}‘“’""' O ?-H ]2(3! g};
C oy [ Surfses_ . . A o | .0
O P Eaneisio__L o0 L Cnltivaked L 'I{“E“h‘“’“" l 8l 5 ey
A ! Chickashat | Virgio . Mfurfuee 0 B8 weoo.
— . Surkoe. P, 14 i . 140
- PRigrkland. . oL Codlbeated. | \Sutbsall 5 2 " o5
. | i

1 The pratiles are shown in flgure 6,

T Determined by the 8tk normal snlfuric-aell methad (45, p. i),

3 Oripinally clpssifted ns Vernon ond lnier reclassifiol into Siephensvilie and Zaneis.
+ Oripinally clussifed ps Wirklom).,

GENERAL INVESTIGATIONAL PROCEDURE

Bxperiments in methods of erosion eontrol were eonducted on plots
of various sizes, individual terraces, and terraced and natural wator-
sheds under different conditions of vegetative cover, culfivation,
cropping system, or terrnce design, and the comparative effectivencss
of these conditions was determined by measured soil and water losses,
erep yiekls, and observations. Measurements were made by various
means depending on the size and character of the ares under study.
For purposes of comparisen water losses were computed in terms ol
surface inches and pereentage of ranfall for the storm or period in
question and soil loss in tons per aere.

The mvestigations ncluded studies of results by rains of dillevent
intensities as well as by all rains.  For the investigations conducted
on the plots the rains causing runofl were grouped inte high-,
moderate-, nnd low-intensity rains on the basis of 30-minute intensitics
of 2 or more inches, 1 to 2 inches, and 0.5 to 1 inchperhour, and for the
experiments on the lerraces o similar classificabion was made of rains
causing runoll from a level Lerrace.




INVESTIGATIONS IN EROSION CONTROL 11

The data prosented show the average results for these groups of
rains, as well as the annual average for the 1i-year period. To
present an adequate picture of the variabiliby of the results the
highest and lowest values contributing to these averages and other
detailed data are attached in tabular form in the appendix.

Two types of plots were equipped with devices for measuring soil
and water losses, and agronomic data were obtained from s number
of others. The first type, referred to as the control plots, table 2,
consisted of 13 plots 6 feet wide, 11 of which were 72.6 fect long, or
Yoo acre; 1, 145.2 feet long, or %o acre; and 1, 36.3 fect long, or e
acre, cstablished on s uniform slope of 7.7 percent on virgin soil and
separated by metal dividers. Total rimoff {rom each plot was caught
In & concrete basin constructed at the lower end of the plot, ealibrated
to measure the water volumetrically. Samples were taken of the
supernatant liquid and of the sludge after the water was drained
off. The quantity of soil lost from the plot was then determined
from the average dry-soil content of the samples.

Tarun 2—Confrol plot treatment and crapping systems

Lutui IMauar. !'
slojie sipns |

Group and plot Wo. Cropping syste

Group 13 Pereent Kl

.- .. - i T 7 e o]
G152 |
Lt T
X724
XT3 6
OX72.06 i,
G726 | Bornnda prass (ehipped),
X T2 0 | Tare iand miow,
X726 | Contintous votion op sithsefl,

Conthusng cotion,
o,

P
: ]Ioz.ngxon—cot!o::, wheat, sweetelover,
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The plots of the second type ranged from 1/4 to 1 acres in area
and were surrounded by dikes or ridges of earth with extensions of
concrete for diverting runoff to the measuring unit ab the lower end
of the plot. Geib divisors were used for moasuring losses from most
of these plots. The installation consisted of & silt box, where the
heavier particles of the runoff settled and the trash was sieved out;
a2 series of divisor boxes, cach with an uncven number of identical
slots in the discharge end; and o storage tank (fig. 7). Soil-laden
water discharged from the silt box into the first divisor, where the
discharge from the center slob was divected into another divisor,
and so on until the aliquot was & convenient amount to run into the
storage tank., For cxample, a series containing an 11-slot, a 9-slot,
and a 5-slot divisor delivered ¥y by 3 by %, or 45, aliquot to the tank.
Total runoff was then determined by the reverse of the amount of cut
(495 in the above example), and soil loss was cstimated by multiplying
the dry-soil content of the water in the storage tank, by the reverse
of amount of cut and adding the dry-soil contens of tire material in
the silt box,

Water losses from fwo of these plote flowed over 90° V-noteh
metal weirs, where the depth of flow was measured continuously by
Bristol self-recorders. These plols were not equipped with devices '
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Figure 7.—Geib divisor installation for measuring soil and water losses.

for sampling runefl for soil loss, and only the quantity of soil settling
in the silt hoxes was measured. When soil in the runoft {from plots
was over a predelermined minimum, amount of water displacement
was taken into consideration in recording water loss,

Experiments with wvegetative cover, burning of vegetation, crop
rofations and enlbural methods, such as contour tillage, strip cropping,
hole-digging cuitivation, and subsoil tillage were dosigned maindy

for determining their importance in the conservation of soil and water.
Studies were also made of fevtilizer and cropping practices to deter-
mine the relative effecliveness of commercial fertilizers, green-manure
crops, winter cover crops, and crop rotations in rebuilding or vestoring
croded lands.

Runoff and soil Toss were studied from budividual torraces of
different verlical spuacings, grades, and lengths on both virgin and
eroded soil for determinalion of the best features for the two soil
conditions. The effectiveness of level closed-cnd  Gerraces was
delermined by erop yields und observations. All terraces were
approximalely 15 inches high and 26 to 32 fect wide.

Soil and water losses from seven wabersheds woere also measured.
These included both fereaced and unterraced areas ranging from 1.22
10 35 acres.  Dikes were established along the natural divides of the
unterraced land in such a way as Lo define the watershieds without
permilting arvlificial coneenleation of runoff along the dikes.  Acasur-
g equipment was installed ab the lower onds of the dike outlets.
The terraced watensheds deained into a common channel, aud equip-
ment was inslalled to measure the losses ab the end of each terrace
channel.

Losses from the tervaces and watershods were measured by means
of Parshall flumes and Ramser silt samplers {lig. 8). By this method
runofl flowed through o flume, where o Bhrislol self-recording gage
registered the depth of How and the Lime, on a chavt, and from this
record the total runoff and the rule of runoll [rom a rain were caleu-

-lated.  From the flume the waler with ils load of eroded maderial
discharged into a silt box, where Lhe heavier pacticies seltled oul,
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Figrae S—Parshall measuring flume zod funser silt sampler.

then flowed over a rectangular woir at the end of the hox inlo an
outleb ditel. As it passed over the weir & small amount flowed
through a slot inte a divisor box and hence into @ storage lank,
Samples were Laken of the material in the storage taunk and in the silt
hox, and the average dry-soil content was defermined in the Ia boratory.
The pereentage of dry soil in the storage-tank sample multiplied by
the total amount of runell showed the quantity of soil that passed
over the weir; the dry-soil content of the silt-box sample mulliphicd
by the volume of sludge in the st box zave the quantity of dry soit
caught; and the sum of these two determynations was the tolal quantily
of soil lost in runefl from the arvea thal drained through the flume.

Revegetation and land-reclamation experiments were condueled
on Jand subniargingl for cullivation.  Gully-control experiments on
abandoned Jand necessitated the construcion of various kinds of
dams and the cstablishment of different types ol vegetation. A
grazing experiment was started on (he East farm in 1939 for the
purpose of stidying o method for ulilizing this Grpe of land while
reducing erosion. Attempls were made (0 solve the problem of
converling eroded land into pasture by the use of commuereial fortil-
izers and soil-building crops and Lo improve woodland pasture by
the removal of serubby oal.

INVESTIGATIONS AND RESUILTS

Mersoroiociear. Recorns

Sinee a study of erosion necessarily involves a knowledge of Lhe
climatic conditions under which cresion oeeurs, daily meteorological
duata were recorded al the station.  Amounis and intensities of rain-
fall were measured and recorded af various loeations on the [arm by
Fergusson selt-recording rain gages, and amounts measured ailso by
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standard Weadlier Bureau gages served as a check.  All other meteoro-
logical daba were obtained by standard Weather Bureau type equip-
ment,

Bawfall —Average annual preeipitation for the 1i-year period was
30.22 inches, or 2.09 inchies below the long-time averige recorded
by the United States Weather Bureau ab Guthrie, Okl (table 14).
This indicates that the station vas operating during o period when
precipitation was below averuge. The highest aversge monthly
amowunts (fig. §) were reeorded in May, June, August, and September
and the lowest in December, Junuary, and February, The rainfall
was not well distributed throughout the year, imd long drought periods
frequently occurred belween the intense rains of surmmer, During
fall and winter the rainfall generally came in storms of long duration
witheut inf{ense hursts, bub in spring and sumnier it usually oceurred
in storms of short duration snd high ntensities (table 3).
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Maximum rainfall intensitics on the control plots for an 11-year
period snd average maximum intensities at Oklahoma City for 1890
1938 are shown in table 4. The 1l-year maximum intensitics for
5-, 10-, 15-, 30-, 60-, and 120-minuic intervals were 6.48, 5.40, 4.40,
3.44, 2.33, and 1.29 inches, respectively, while those for the long-time
period were 7.20, 6.30, 5.16, 4.60, 3.10, and 2.20 inches. These data
arc a general index of intensities that may occur in the area. The
lowest maximum intensities during these time intervals, 3.60, 3.24,
2.32, 1.80, 0.93, and 0.66 inches, may be expected nt least once a year,

Lemperature~The data presented in table 14 for 1934-40 shiow o
hight temperature of 116° ¥, low of 11° below zero, mean maxinam
of 71% and mean mmimum of 49°. Summer tempersiures usually
ranged from 853° T fo 100° I,

Ziwmidity —Relative humidity, recorded for a 3-vear period, shows
- average maximum of 95 percent and an average minimum of
29 pereent (table 14). The fong-time average at Oklahoma City at
7 a.m. s 78 pereent and at 7 p.m., 58 percent, (25), while for a 7-year
period at Goodwell, Okla., the average maximum is 85.5 percent and
the average minimum, 36.8 percent (I3, pp. 37-88). The highest
humidity usually occurred in the early morning and the lowest
during the warmest part of the day.

Tanty d--Marfnorm unnial vainfall Infensitios in {nches per hour during speci-
Jivd inlervals ot the station for the {f-year povied 1930--40. & wecimium iniensities
al Okluhoma City, 1390--1938
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fraporation.—-Warm-season  cvaporalion of water from an open
metal tank, as recorded from April Lo October for the 7-vear period
193440, shows an average cviporation of 59.02 inches, which is
aboul three limes greater than the ymount of rainfall for the same
period (table 14).  Daniel and Finnell (8, pp. 18-23) n comparing
these dats with those of other stations in Oklahoma found that loss of
waler [rom open lanks was Inghest in July and lowest in Decomber
and January; that the greatest evaporstion occurred in June, July,
and August: and that the greatest water loss by evaperation in any
onte month was 17.70 inches.  Further edeulations showed that there
was an avernge annusl loss of 6.23 feel of water from o {ree-water
surface in centeal and western Oklahoma.  This high evaporation
oppartunily as recorded is an important factor in determining effeetive
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land use practices, and influences the cfliciency of many supporting
mechanieal practices,
Coxrmon PLots

The control plots 1 Lo 9 (fig. 10) were established and vecords initiated
in 1930. They have been in continuous operalion sinee that time.
Plots 10 and 11 were installed in a nearby woods the lollowing year,
Plot 12 was also initiated in 1931 on land adjacent to the woodls plots
and plot 13 of the same block was started in 1934, These plots were

4 IHE

Fitttne 10, -View of Lthe control plots,

known as control plots as they were installed with measuring equip-
ment for holding and vecording the entire amounts of soil amd water
whicl was lost from each plot during cach cain.  Figure 11 shows (he
average annual =oil and water losses from eaeh plot for the 9-vear
period ending December 14380 Beginning in 19489, all the plols of
the eriginal block except nunibers § and Y were given a uniform appli-
cation of 3,000 pounds of limestone and 300 pounds of superphosphate
per acve iy oorder to improve the qualily of vegetative cover. The
vear-hy-year records of soil and water losses Tor each plot, as well as
the 11-year average annual Tosses from oach plot, are piven intable 19.

Lhe control-plot data show that a continuous vezelative cover of
grass or wowds gave the best protection, cutting losses (o insignificant
quantities.  Continuous cotlou on subsoil lost =oil 2t 1 greater rale
than the hare havd [allow L, The tendeney Tar subsoil w erode
faster than hard bind was not offso in this case by the cotlon plant
cover.  The cotton grown on subsoil without soil treatments ¢id not
produce plants Large enough (o altord appreciable protection to e
s0il.  Suil Josses were inereased with inercased length of slope.




CROPPING SYSTEM PLOT Runoff  (percent)

Rupoft Soil loss
(percent) - (tons per -gcre) o] 10 20

i
{anlinuous ™ ¢otlon 26 13.8 '
. i
Gonfinuous - cotton 54 330 Y,

: !
Continuous cotton 18.9 iz

{
Wheot . 69 Y

Sweetclover 25 ALY 77 Runoft

Cotton 32 T ' EE soi s

Plots 4,5,and 6

ROTATION
‘Wheat, Sweetclover

‘Averoge of 4,5,0nd 6 : 4.2 V77772227777
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Fatlow, undts)tur'bed V7272272727 227 77
{weeds cul ’ hi

. I i
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on  subsoil - . .
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Virgin . woods
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burned - annuolly

TOULXOD

2222222

Conhinuous. cotton

Sermudo and  Bluestem,
undisturbed

Q 10

] 20
Soil loss  (tons per acre)

Frovri 11— Average annual soil and waler losses from the control plots, 1930-38.
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Factors which determined the extent of losses {rom the conirel
plots were:

1. Kind and density of vegetation on the land.

. Steepuess of slope.

. Length of slope.

. Condition of the soil.

Amount and intensity of rainfall.

The control plots have shown vegetation {o be one of the most im-
portant factors in controlling runoff and erosion.  When land is well
protected with grass or trees, rainlail does not run off rapidly and
wash away soil. DBare soil crodes readily and may be washed away
by almost every rain.  Plowed and cultivated fields are particularly
subject to crosion damage. The speeific effect of cach factor, as
determined from the plots, is discussed under separate headings in
the lollowing pages.

G T LD

CHARACFERISTICS OF THE PrecirrrarioNy 18 ReEraTion 10 RUNOEP

Oceurrence, wmount, and seusonal distribution.—The relation of the
occurrence, amount, and seasonal distribution of the preeipitation of
the arca to runcfl was studied on the bace hard fsllow control plot.
Thirty-live percent of the average nnnual storms {lables 15 and 186),
or 20 storms o vear, caused runofl from this plot.  Annual runolf
(fig. 12} was 27.27 pereent of annual precipitation.  There was con-
siderable variation m the amounts ol runoff in different scasons, but
the bighest pereentages of waler loss occenrred from late spring to
early fall (fig. 13) and the lowest percentages in the winler months.

The weltes{ vear was 1932, willy o precipilalion of 37.40 inches, but
the lighest runofl was recorded from 35.30 inches in 1934, Precipita-
{ion for 1030, 1933, 1935, and 1940 was 33.66, 31.40, 31.753, and 33.28
inches, vespeelively (fig. 1), whereas runofls were 7.72, 8.99, 8.82, and
9.37 mches.  There was 2.68 inches more precipitation in 1§37 than in
1936, but runoll in 1937 was less than in 1836, These data indicate
littte relation belween lolal vainflall and the tolal amount of runoft.

Durativn —For the sludy of velation ol duration ef vainfall Lo runoff,
all rains causing runoll from the bare hard fallow plol were classified
tnto groups covering o range of 100 nimules as shiown in table 17.
Althougly the lowest average runofl was from the rains of shortest
duration, there was no consistent velalionship helween the runolls of
the dilforent groups of rains (fig, 15 or between the high and low run-
offs within individual groups.  The average ranofl from the group of
longest duration was less than that from four groups of shorter dura-
tion.  These vesults dicate that doralion of eninfall haes little eoffect,
on amount of vunofl,

Tatensity.-—Rains causing runofl from the bare hard fallow plol were
classified aceording to intensity.  These were arranged in groups cover-
ing & rauge of 0.5 inch on the basis of 30-, 15+, and 5-minuic intensities
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as shown in table 18, Average results from the 30-minute-intensity
rains (fig, 16) consistently show an increase in runoff with erease in
miensity.  This relationship also is borne out by the |5-mivute-inten-
sity raing while the S-minute-intensity groups show some varintion.

The high and low runoflls of some of the groups of rains do not seem
to follow the genees! trend, but the eainfall reeurds reveal that these
Iigh runofls vesulled from rains {alling on web soil or in & hard dash
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during a shower ol low intensity and that the low runoffs oceurred
from rains {ollowing drought periods and falling on dry seil with high
absorptive capac 1L\

Under untform seil-moistire conditions inlensily was the most
important rainfall factor causing runoll. Neal (22, p. 83) veports
similar results from lis study of the effeets of vainfall chavaceteristies on
runoll and erosion.
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VEGETATIVE CovER 18 Enrosion CoNtroL

The importance of vegetative cover in controlling crosion on both
wooded and prairie Jand has long been recognized.  Just how effeclive
plant cover is in preventing crosion was not delermined, however, until
nauguration of studies at the University ol Missourt in 1917, whereby
soil and water losses were measured.  These investigations, conducted
by Miller and Krusekopf (21, p. 11), showed that 23.4 percent of rain-
fall ran off from cornland, while only 12 percent was lost from sod.
Similar results were reported from nine different localities in the
TUnited States by Enlow and Musgrave (12, p. 620), who found that in
all places runoff was much less from grassland than from cultivated
land and that the reduction in soil losses from grasslands was even
greater than the reduction of water losses.

The vegetative-cover study at the siation consisted mainly of deter-
mination of the effectiveness of native vegetation and introduced grass
in protecting land.  The eflect of burning weodland litter on soil and
water logses was also determined,

NATIVE VECGETATION axD INTRODUCED GRASS

The study of nalive vegetation and grass was conducted on control
plots of 1,100 acre under various covers and no cover; watershed plots
J and L, of 5.28 and 5.62 acres each, one abandoned to grass and the
olher in woods; 13, a cultivated plot of 3.23 acres; and & 2.5-acre
pasture of native yrass on virgin land.

Summarized data from the control plot studies are shown in table 5
and mere detniled information in tables 19 and 20, Annual water loss
from the bare hard fallow plol was 27.09 percent; from the clipped
Bermuda grass plot. 0.91 pereent; and from the Bermuda and nalive
grass plot, 0.02 pereent.  The highest percentages of water loss from
these plots for a single rain were 86.25, 32.79, and 0.96, respectively.
Annual soil losses from bare hard (allow land and clipped Bermuda
grass were 21.86 and 0.02 tons per acre, while Bermuda grass mixed
with native prass had no loss.  Land under continuous cotion had 12
Limes more waler loss and 446 times more soll loss than that with
clipped Bermuda grass, and 333 thines more water loss than land with
mixed grass.

Tanne . cAverege annval sofl and water losses from control plots unider various
kindds of vegefadfon and frow o bare hard folfow plot for the f1-year period 1980- 40

Soil loww
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Rari+ bare] fnllipw . . ki
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Similnr results were recorded from the larger watersheds, as shown
in tables 6 and 21, The cultivated plot of 3.23 acres lost an average
of 2,790 times more soil annually than the 2.5-acre pasture in native
grass. This grass plot, cleared of scrubby sal in 1933, hind an nverage
annual water loss of 1.23 pereent, or slightly Iess than that from the
5.62 acres of woodland.,  Bven the lhigh 1utensity rnins enused only an
average ol 6.98 percent vimoll {rom the native-grass pasture and 6.81
pereent [rom the woodland, Tor miner rains no runofl was recorded
for the pasture and only 0.76 pereent for the woodland. The highest
percentage of rimoff for an individual rain from the badly croded
cultivated area was 99.31 percont; from native grass, 17.86 percent;
and {rom undisturbed woods, 28.60 pereent. The greatest amounts
ol soil loss {rom these areas for a single vain were 30,15, 0.02, and 0.35
tons per acre regpectively.

Plot J, badly croded, gullied, and abandened land with a growth of
subelimax grasses, had o greater percentage of rumoll than the pasture
in native geass or the wooded plot. Since the gullies constitute nearly
20 pereent of the area and remained untreated, it is assumed that the
high rate of runofl from this watershed was principally due to the
gullied condition.  With improvement in cover on the intervening
areas as o numhber of natural perenninl grasses appeared, observations
indicate that runofl Irom this land is being reduced.

The most effective method of eontrolling erosion was with thick-
growing vegelation, In the Red Plains arven native and sod-forming
grasses seem to provide the most crosion-resislant cover.

TABLE 8. —verage annnal soil and waler lasses fram wolersheds under various kinds
af vegelalive eover for the -year perind 19530-88

Flotd 1 | j e St T | ‘ o
ol designation and pLand: oL .. - Raind g 053
vegetalive cover al?LEn slogne fall f Water loss P oir
! Trye! Condition | [ agre
' ; P — . [P D . . R s T L TSI
! | Prer- - ) i : Pere |
irleres | cemt b : Tuchrs Tnches cenl |Tans
13, Collon nnd cowpens 3,2 0 5,13 6 (_‘hivkt:s]m.?,:uwi::, angd Hpadly eroded 128, 52 i Tl 292 | B3LFD
! ! Rrephensvilte, | '
Pastare, Native prasy. . 5 ' 803 | Stephengeille | : Viegin ... _. 251 PR N B
J, Alanuloned grass, L34 | Ulickushin and Zunels ' Xroded and 2861 2% LT ..
; . - abmndonsd, : ! ! : R
Lo Ulislurbed waorls. .. 5062 - 4,80 Hepliensvitle amd Za- . Viegln . .098.08 0 88500 .3
. . : . i

fleis,

! 3tephensville and Zunets originally elassifiv] as Yernon: Clilcknsha ocfeinably elassifed as 1Tirktand,

Frrrers oF BurNiye WoonLinp VECETATION

Soil and water losses [rom burned and undisturbed virgin woodiand
were recorded from 1931 Lo 1940 for studies of the eftects of burning
woodland vegetation on crosion.  Measuremen(s were taken from
control plots 10 and 11 {fig. 17), 1/100-acre plots an a land slope of 5.17
pereent. Al Torest litter and vegetation on plot 11 were destroyed
by burning every year in early spring, and plot 10 was left undisturbed.

Average annual soil and water losses Trom the bured area were 11
and 32 Limes more, vespectively, than from the undisturbed woodlund
(lables 5, 19, and 20). The highest water loss {rom a single tain for
thie burned woodland was 51 pereent auid for the undisturbed woodland
2 pereent,  The fwver of residue nceamuolated on the vaburned wood-
land formed a profeclive cover of spongy material that reduced
velocity of flow and gave {he water a chanee to penetrate the soil.
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Fiourre 17,—The forest litier has been burned annoally in Mareh sinee 1930 on
the plot at the left and undisturbed on e area to the right.

These data clearly show the value of forest litter and partially
decomposed vegetalion in preveniing runofl and soil loss.

Curronar MeETnons 1x Brosiox Coxrroi,

The cultoral methods established by the pioneers gave little
attention to soil conservation, and the serious results to the land have
made neeessary the development of other praclices.  Experimenis
to determine the most effcetual methods included contour tillage, strip
cropping, hole-cligging cultivation, and subsoiling,

CONTOUR CULTIVATION

In 1932 two plots ol one-lourth acre cach were installed Tor a
study of effects of contour cultivation, or row direciion, on runoff,
soil loss, and evop yields, Kows were run on the contour on one plodb
and up and down the slope an the other.  The contoured plot was
on & slope of 6.87 percent and the other on a slope of §.75 pereend;
both were on virgin Stephensville (ine sandy loam planted o collon
every year, witlt wheat as winler cover. Water losses were measured
by Buistol clock recorders in 90° Vonoleh welrs, but only the soil
caught in the conerete tanks at the ends of fhe weirs was measured,
as no provision had been made for sampling suspended soil passing
over the weir,  The results al the study are shown in tahile 22,

The dilferences i the waier losses of the two plots for individual
Tains arc not consistent, bul regardiess of intensity, soil loss with one
exceplbion was greater lrom the piot with rows parallel with slope.
Water loss in general was also grenter [rom rows up and down the
slope, but four of the high-intensity rains and two of the moderate
caused higher percenlages of runofl from the contoured arvea. In
general, contour cultivation conserved waler from moderate and
minor rains, bub water Joss from the contoured area for high-intensity
rains was as great or yreater than from rows parallel with slope.
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Annual rainfall on the plots was 30.40 inches and annual water
losses from rows on the contour and from rows parvalle! with slope
were 7.99 and 9.11 percent, respeetively. Soil loss from rows on the
cont—our was less than one-half that from rows parallel with slope
and cotton yields were slightly higher. These results agree with those
reported by Daniel and Finnell (8, p. 7} showing the value of contour
cultivation in increasing yields. Since there was an annual loss of
16.57 tons of soil an scre [rom confoured cultivated virgin cotton-
land, however, it is evident that contouring alone is not 3uﬁlcmnt for
conseLving soil and waler on steep slopes of highly erodible soil and
should be - supplemented by other conservation practices,

STRI* CROPPING

Types and methods of strip cropping for soil conservation have
been discussed by Xell and Brown (7). The study at the station
was designed to determine the effectiveness of certain crops fov erosion-
resistant strips in the Red Plains. Four I-acre plots (fig. 18) of virgin
soil on slopes ranging from 2 to 4.5 percent were chosen for the
experiment. The sod of the upper two-thirds of the plots was
Chickasha fine sandy loam and the rest Zaneis fine sandy loam.  All
the arca was covered with serubby blackjack oak trees and nafive
grass until 1932, from which time through the period of the experiment:
1t was cultivated in strips of cotton interspersed with strips of thick-
growing vegeiation. The plots were not equipped for measuring

soil and water losscs, however, until the spring of 1934.

FPlot 1 was })lanl,ul it 12-row str ips of cotton alternated with strips

of alfalla, the cotton cccupying aboub 55 percent of the area; plot 2

Fravre 1§ —bxperimental strip-cropped field,
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Cropping Slope Runocff (percenl)
sysfem {percent} © 40 80

3 b

Cotton-gifalfo 45 Runof f
in strips : EE Soil ioss

Conon-onts
Sudon grass ’ i '

[ _F
A,

-

All cotton

|
Gation-oats _

followed by

Sudon grass
I . :
19 20 30

Soil toss {ions per ocre)

Fravre 19-—Aversge annual s0il and water losses from the experimental sirip-
cropped areas.

was also in 12-row sbrips of cobton cccupying 45 percent of the area,
with oals followed by Sudasu »gthe allernating steips; all of plot 3
was in cotton; and plot 4 w. M strips 42 feet wide planted in oats
followed by Sudan, with cotton on the interval strips.  All planting
was on the contour, and wheat was used as winter cover lollowing
coilon on all plots.

Table 23 sliows average resulls for the 5-yvesr period of record and
for intensity groups of rains.  Althougl the data may not be precisely
comparable because of the differences in the Tand slopes of the plots,
each of the strip-cropped plots lost less soil than the plot enlircly in
cotton. Plot 1 with strips of allalfa lost about a fitth as much soil
(fig. 19) as the plots will strips of seasonal erops and aboub a ninth
as much as the plot wholly in cotton.  Oals and Sudan sirips reduced
runoff very litile and effected a saving of only about a ton of soil an
acre A year as compared with the all-cotlon plot. This probably was
due Lo the absence ol cover on the land between the oats and Sudan
crops in early summer—-a time of vear when erosive vains full in
this area.

Although the average vield Irom the alfalfa slrips was 2,194 pounds
per acre, a large amount of this yield was from annuval weeds and
grasses as virtually all the slfadfa plants were dead by the end of the
sccond growing scason.  Binee these strips were on virgin soil, this
mdicates that regardiess of the effectivencss of allalfa for strip crop-
ping, this legume is not well adapled to the upland soils of the station.
Since the yields of seed cotton on the strip-cropped plols were less
than the yield from the plot in all cotlon, the small saving in soil by
the oatls and Sudan strips probably does nob justifv the use of these
crops for erosion-resislant strips in this area.

NOLE-DIGGING CULTIVATION

The results of eultivating with a hcle-digging machine were studied
on two J{-acre plots of Chickasha fine sandy loam, considerably sheot-
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croded, cuitivated on {he conlour, and planted in colton every vear,
with wheat as winter cover, The machine made about 14,000 holes
an acre, each with a waler-lwolding capacity of about o g:‘x.llon‘ Both
plots 1 and 2 were cultivaled with sweeps and other implemenis
ordinarily used in the tillage of cotton, but n addition plot 1 was cul-
tivated with the hole-digging machine following ordinary cultivation.

Racords for the §-vear period of the experiment are shown in lable
7. There was no significant diflerence in the soil and walter losses of
the two plats, hut observalions showed that the marhine damaged the
roots of the cotlon plants. TFurther evidenco of this damage was
revealed by the presence of large quan(ities of the severed roots which
collected and clogged the sercens of the mmmumrf (‘qm;um‘ut The
vield on the plot ‘with holoe- digging cultivalion was 220 pounds of seed
colton an acre as compared with 328 pounds from the plot with
ordinary cultivation. Because of the exlra cost of operaling the ma-
chine and decrenses in wields, (he use of hole-digging cullivator on
cotlon land during the growing season is nol recommended.

TanLe 7—sdvergge annval soil und water logses and crop yields from plols' with
and withonl hole-digging cultivation? for the S-year period 1935-38

! liulr-rliggi::g culiivalion Ordinary eoltivation

P |
‘v:ll:gh ' Averaze  Low |, High | Average
———— e - - . — [ - ———— —_———
i !

Ralatall. ... . mches b SR N L4 MLET ] 3 SOE 2344
Soil loss per sere - . tons 6,03 | U, 15 dat ;5695 30,59
Whalerlosa.. . . . ... ... .. . Anches 1.5l T BB LG [ BT 4.35
Waterloss .. . L nereent wid o 2T 1. 56 0% UG5t 1530
Crop vields pior tere. ; C..poninds_, ™ W Mg U 29

t ii-ncre plots oo 0 3.75-perdent slepe of Chickashin wriginelly clnssithe] ns Kirklpod) die saody loam
pInnLcd {0 colbon every yoenr, With whgal ns winler oover.
? ‘Phe hole-digging cultivation was o addition (o ordipary coltivagion.

SUBS0OIL TILLAGE

The effeets of subsoiling on intake of waler were studied on two
types of virgin soil—Zaneis fine sandy loam with a compact cay sub-
soil, represented by bwo level terraces, 1- and 2-F, and S{ephensville
fin}_e sandy foam with & sandy elay subsoil, represenied by plots 1- and
3-I.

For the purpese of the study, begun in 1932, the north half of each
terrace, in addilion to being enllivated in the usual way was subsoiled
every other year to a depthof 16 Lo 18 inches by plowing with chisels
spaced 16 inches apart, whereas the south half received only ordinary
cultivation. Soil and water losses were not mcasured, hut crop yields
from the subsotled part during the 7-year period were very little
higher than these from (he part nol subsotled (Luble 243,

The K plots, with sanly elay subsoil, were treated similarhy,  One
plot was subsoiled every vear Lo a deptluof 16 Lo 18 inches in alterate
7-Took strips, and the oflier received only the usual treatment. In
addilion Lo comparisons of crop vields, soil-noisture contont wag de-
termined on these plots. Measurements 1o a depthool 3 feet showed
slightly more moisture in the subsoiled plot, whereas evop yields were
somewhat hicher from the ot not cullivated so doep.
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Croreing Systeys 1xy Erosiox Coxrnolo

According to A, R. Hall (£, p. 10) rotation of crops has long been
recoguized as a valuable practice in erosion control, and green manur-
mg Lo add organic matter Lo soil is a very old praclice, hut the use of
cover erops to proteet land from crosion and Lo improve its physical
condlition is of relatively recent origin (24). In inaugurating Lhe
cropping-systems experiments at e station, the objective, therefure,
was to determine to what extent rolations modify crosion in this par-
ticular area. Experiments were also designed to determine the rela-
Live effectiveness of commercial lertilizers, green-manure erops, winter
cover crops, and crop retation in restoring soil productivity,

CHOP ROTATION

A robation of calton, whenb, ad sweeiclover was planted on control
plots 4, 5, aud 6 for comparison with plot 3 in cotton every year., Al
plols were on o 7.7-pereent slope of virgin Stephensville fine sandy
loam cultivated with slope. The results of this experiment are
recorded o tables 19 and 25, Annual soil loss from continuous cotlon
was 4.4 limes greafer than the annual average loss of the rotation,
while the water losses were 11.35 and $.29 percent, respeclively.  The
rolabion was most cffective during rains of low inlensity.

Average percenfages of waler loss were 10.07, 11,55, and 6.25 lrom
cotton, wheat, and sweelelover, respectively, while soil losses were
§.04, 1.69, and 0.52 tons per aere. Although water loss front colton
mrotetion was greater than that from sweetelover (fig. 20, it was not
es greal as the loss fron continuous colton.  Soil loss from cotion in
rolation was a little more than hall (hat from continuous cotion. The
slightly higher water loss {rom wheat than from colion in rolation

Cropping system Runoff {percent)
ond crop O 4 & )
i | I i
Continuous
Cotton Z

| E l

] l
W%Wﬁ

| | |
e T

|
i
1
[
.
b

Sweelclover

g 2, ponett.

%
Rotation % Wz///// //7///////////%

{averoge!

51 9 12 15 18
Soil loss (tons per ocre)

Fraune 20—"The effeet of a crop rolativn en soil and waler conservation.
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was due mainly to absence of cover on the wheat plet following har-
vest, as the spring sceding of sweetclover in the wheat seldom made
much growth before early fall, while cotion provided its best cover
at this time,

The dala, hiowever, clearly show the value of wheat and legutnes
in a rotation in retarding soil loss. The order of occurrence of such
‘crops in a rotation also scems to be an important factor, as the residuc,
or organic matter, accumulated from a previous crop apparenily
reduces velocity of running water and thereby eauses greater penetra.-
tion and less crosion.

FERTILIZATION AND CROPIING PRACTICES

The experiments with the effects of fertilization and cropping prac-
tices on the restoraiion of eroded land were focated on three different
areas, and the resuits are all shown in table 26. One experiment was
on naturally eroded Iand, the Chickasha and Zaneis soil of field E,
which is estimated to have lost a total of 1,900 tons of soil an acre,
or approximately 11 inclies, during 40 years of continuous cultivation.
Nine plots were planted in cottorn, some of which had winter cover
crops or lreatments of commercial fertilizer, or both, and some neither,
and three plots were in 2-year rotations including cotton and a green-
manure crop, onc of which received a treaumnent of superphosphate.
Although the various treatments produced sorme increase in crop yields,
the increase was not cnough to cover the cost of the fertilizer and extra
labor involved. Commercial fertilizer effected the greatest response
but green-manure crops also produced notable increases,

Another expertment included continunous crops and 3-year rotations
with and without legumes, which except for the check plots received
applications of commercial fertilizer. A rotation of corn, oats, and
colton was placed on artificially eroded plots of the R serivs, or plots
from which 10 inches of surface soil had been removed to simulate a
badly croded condition. The best result from this rotation was from
the plot receiving 300 pounds of 4-12—4 feriilizer per acre. This
treatment, however, made only a slightly higher yicld than 200 pounds
of superphosphate. A rotation of cotton, wheat, and sweetclover was
grown on botl the desnrlaced soil of the R series of plots and on the
virgin soil of the control plots.  Although the desurfaced plots received
1 ton of lime, 300 pounds of 4-12-4 fertilizer per acre with the cotton,
and 100 pounds of superphosphate with the sweeiclover, the S-year
average rolation yicld was 264 pounds less than that from the virgin
plots, which received no treatment, The best response from eontinn-
ous cotton was [rom the plots that had winter eover erops of Austrian
winter peas and veteh nnd treatments of superphosphate. Continuous
cotton is not recommewled, iowever, lor this type of land because of
the high rate of soil and water losses which occtirred (Lable 36) from
similar croded land on the conirol plots.

The third study was of the effeets of lertilizer on virgin laud low in
phosphorus.  Clontinuous colion and a 2-year votation ol colton and
lespedozi were grown on the nine 17 plots, which were lovaled on this
type of soil. The commercial Tertilizers used affeeled the yields of
seedd eotton very little, An annual application of 300 pounds of 4-0—4
actually deercased (e nverage vield, while similar amounis of 4-12-0
and 4-12-1 produced only slight inereases,
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In general, the best results obtlained from the three studies were
from phosphate fertilization and legume crops. Where legumes were
not grown in the rotation, commercial nitrogen in a. complete fertilizer
produced slight increases in vields from eroded Iand., Fertilizer treat-
ments did not show enough returns from yiclds of cotlon, oats, and
corn, however, Lo pay the expense of the extra labor involved and the
cost of the fertilizer. Because of the compactness and poor plysical
condition of this shallow soil, storage capacity for water was Jimited.
Since rainfall is erratic in this area and moisture often the limiting
factor in the production of summner erops, cultivation of such land is
hazardous. Crop growth on feriilized land was often abundant in
early spring and in rainy seasons, but during dry years and the hot
days of summer there was [requently not enough moisture to supply
the abundant growth afforded by the sse of fertilizer. The vesults of
the study emphasize the fact that every possible effort should be made
to conserve Lopsoil.

TerrAacks 1N Lrosion CoNTROL

Terraces properly constructed and maintained have long been ree-
ognized as the basic mechanical method of preventing crosion.’® In
semiarid regions the primary function of terraces is to conserve mois-
ture, while in humid regions it is to shorten length of slope over which
water musl pass and reduce velocity of runofl from fields. Terraces
are alse expeeted to mecet the requirements of the sotls and slopes of the
land on which they are placed. Systems of design must therefore be
worked out to mect the particular conditions of the area to be pro-
tected, To this end terraces of various desizns were constructed on
different soils and slopes of the station {for studies of their performance
under such conditions. These were made by comparisons of runoff
and so0il oss in runoff as measured at the ends of the individual ter-
races and also by crop yields. The study covered the S-year period
1931-38.

TIERRACI: SPACING AND LENGTH OF SLOPE

For determination of the proper vertical spacing for terraces, the
elleets of length of slope on erosion were studied on both terraces and
control plots.

The plot study included measurements of soil and water losses
from plots 36.3, 72.6, and 145.2 fect long on a 7.7-percent slope of
virgin. Stephensville fine sandy foam planted continuously o colton.
The results obtained are recorded in tables 19 and 27.  Average per-
centages ol runoff from the three plois for the 11-year period were
netwidely different {fig. 21}, butdoubling the length of slope inereased
soil loss 1.58 times.  Similar results were oblained for high-, moderate-,
and low-intensiiy rains,

The terrace study included terraces 1 1o 6 of field A and they were
installed on virgin Chickasha and Stephensville soil. Two of the
Lerraces had o vertienl spaeing of 2 feet; two, 3.5 leet; and (wo, 5 feet.
All were onan average land siope of 5.5 percent, with 6-A at the top
and the others following down slope it reverse pumervieal order,
Spacings were duplicated from epposiie ends of the slope.

WATHITRED STATEE Sorl, CONSERVATION BERVHE. TERERATE GRADES, LEXGTHS, AND SPACINGS. SC5-
TE-1H . s 185 | Processed. ]
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Plot length Runoff {percent)
ffeet)” o 3 & 2

I | ]

|
il !

12 18
Soil loss {tons per gerel

Fravng 21, - Elect of Tengt of slopt on suil and wiler bossies,

The data in table 28 show that (he soit loss increased witl inerease
m spacing, though not 1 direct proportion to spacing, for hoth the
periacd of record and for high-, moderate-. and low-intensity rains,
The greater sotl loss in the wider intervals Is ativibuted to the longer
slopes belween e terraces iy, 22).

Runeff, however, inereased substantially witl reduetion in spacing
(lig. 23).  There was a slight variation in this trend for the moderaie
rains bul not enough to be signilicant.  Sinee runoll from (he control
plots was victually the same from the different slope lengths, e
greater runofl from the narrower terrace spacings is attributed to (he
change in the slope and surface conditions resulting from the method
ol terrace construction and mainienance.

Composite eross seetions of the (erraces 3 vears afler construetion
show that (he sizes of the ridges wore not in proportion to the sizes
of the respeetive interval areas. The average crosssectional aren

OKLA-R-95

Fioure 22.—Xrosion in {he inlerval Delween lerraces willl wide vertical spacinge
. o : !
following wn 2.1G-ineh  rain.
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Terrace Verticol Runoff (percent)
number inferval O [} 20
{teel} T I T

| & and G A

Runoff
Bl soil loss

28 o0nd 5A

3A ond 44 5.0 v

Seil loss  (tons per acrel

Frocue 23, - Sail and woner Josses Fronn enil of (erraees with dilferent vertical
intervals,

ol the two ridges of the 2-foot spacings was 6.13 square feels of (he
3.5-Toot spacings, 736 sguare feot; and of the 3-Toot sprcings, 5,20
sguare {eet, The widest spacings setually had the smallest Gerraces
and therefore Jess change in surface conditions. The method of
maintaining the terrces was to hacklurrow the ridge at lenst onee
ench scason and to leave the dead Turrow in the interval belween the
terraees.  Phis systemc of dllage inereased the base widith and the
height of the teerace ridge and lowered (e suefaee of the interval,
Figure 2.0 shows o eross seetion of tereaees 1—, 2= 3 and 4 -\ in FO3T,
after the Jand hadd been enltivated 1 vear. and again in 1938 at the
end ol the expertment. The lowering of the suelace of the interval
indieates the less of =oil that took place during two processes - -
removal of soil by runoll and wovement of soil Beont e interval onto

Etpugton reand

20 Ak 4 47 bl 8a
E puorins taipa betuary v Y dntaa sianie ek Llevalors izhen N L]

Fravuiz 24~ Cross seetions uf terrees of varions spaeings showing soil movement
oo intervals aned ridges from 1931 1o 1938,

ARSI e =3
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the ridge during maintenance. With the closer spacings the latter
process moved the friable surface seil onto the ridge and lefl more of
the shallow subsoil exposed in the interval,  Thus the fertility and
the absorptive capacity of the soil in the interval was reduced, as is
indicated by the crop yields of the respeetive arcas {table 33).  Aver-
age yields of the three crops of the rotation on the terraces were 3.5,
2.8, and 1.5 times move {vom the ridge than from the interval.

Although subsequent experience hias shown that the lerraces were
not correctly installed and maintained for a spacing sludy, soil loss
was grealer [rom the longer slopes on both the plots and the terraces.
The results ns a whole indieate thal the vertical spacing of 3.5 feed
is the most satisfactory spacing studied for the soils and slopes of the
station,

FERRAGE CRADE

The experiment with tevriee grades was condocted on tereaces 3-
to 5-C, witlt constant grades of 2, 4, and 6 inches per 100 {eet, and
on level open-end terraces §-C and 6=1E. The ¢ terraces were 1,560
feet long with about e same spacing; on Zaneis and Chickashg
soils, 1,000 fect of which was virgin and the rest of which had been
cultivated and was slightly sheet-eroded; and were planted to a rota-
tion of cotlon, onls, and corn or darso. Terrace §-I was 648 feet
long, on badly croded compact clay of the Chickasha, Zancis, and
Stephensvilie series, and planted to o rolation of cotlon and cowpeas.

The three graded terraces had virtually the same runofl (fig. 2a),
but assuming Lthat grade was the only vacdable Detween the Llerraces,
soil loss increased almost direetly wilh increase in grade. The level
terraces hind lower lasses of both soil and water than the graded ter-
races,  Although these terraces are not direetly comparable in Iength
or soil type, terrace 613, on eroded soil, Tind greater losses than 6-C,

1 Terrace  Grode Runoff (percent)

number  linchest © 8 16 24

. 3¢ 6 W . '4'5/”//"-;’;4,}

~4c 4 . W/{f//ff/////i

5¢ 2 ////A%%i//////,//////’}

I n B .
e o | '[// ////////'//i’//////%

8 2
Soil loss {lons per ocre!

Tsgons 25.—Boil and water losses [rom terraces with dilferenl grades,
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mamly on virgin soil.

The data in table 29

show that the resulls

from high, moderate,

and low intensily rains

are in aboul the same GRADED TERRACES
order.  An exeellent ) - LA
conirasl of runelf [rom

graded {eraces and a

level tervace on clay

soil  underlain with

compaci subsoil {ol-

towing a 4.07-inch wain

15 shown In fizure 26,

Runoft attsios higher

velocities ou Lhe steep-

cr grades nnd ecarrics

away more soil,

Water moved very
slowly from the level
terrnees, und the erod-
ed und compack scils
on which (hey were
placed often eould not
ahsorh the amount of
wiler reinined  fast
enough Lo prevent
damage  to  crops.
Many Limes the tost of
the field was in good
warking condilion sev-
conl davs before (he
channels of the level
terraees  were dry
cueugh tor entlivation,
The Lault of the G-inch
grade was that water
albiuined  enough vo-
locily 1o seowr the
chanuel and wash out
crops,  Three - vear
vields of cotton and

():l-ls‘ {lm‘n level ter- Frovia: 20, --Runoff from the ends of gended nnd leyol
races G ,'( “_‘“d the tex- fervaees on elny soil nnderinin with compact snlsoil
race o O-inch grade following 8 1.07-incl rain,

were nbout the same,

but they were less than yields from the olher terraces of the sate
field (lables 32 and 33). "The highess average yield from all crops
was [rom the Lerrace of 2-ineh geade,

Although epen-end level tereaces conserved more soil Lhan gracled
tervaces, they cannot be reconunended for impermeabie soils or for
clay soils becnuse of reduction in yields by excess moisture. No
study was maade of Ievel open-end {ereaces on deep permeable soil.
When crop yields and soil and water losses are all considered, 2 inchies
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has proved to be the most satisfaclory erade for terraces on this land
with compact subsoil and low infiltration rate.

CLOSED-END LEVEL TERHACES ON VERGIN AN ERODED SOT1,

Cxperiments with level closed-end tereaces included comparisons
of their performunee on badly eroded and vivgin sail. This study
included eight termces ol plot 14 of lield 1) 1= and 2 1 of ficld B, and
four Lerraves of plot G

The tereaces of plot 14 were on Chickasha, Zaneis, and Stephens-
ville soil ervoded 1o such an extent that the compact 13 horizon was
exposed on most of the avea. The Land slope was aboul 448 pereent;
the vertieal spacings from 2 1o 3.5 Teet; and the crops, o rotation of
cotion and cowpess,  The cowpeas were used mainly as green manure.
hut cotion vields {iable 33 were recorded Tor comparison with vields
of other terraces. Water impounded by these lerraces peaetrated
the compact unweathered elay suhsoil and soft sandstone very slowly
and s a result offen stood 1 the channels from 2 o 3 weeks during
Aprl, May, ovJune, or long cnovgh to delay caltivation al plant
erowth.  Similar vesults vecarred on terenees |eoand 2017, completely
eneireling the wop of w knoll in field B, virgin land classilied s Zaneis
{ine =anddy loam. but also with an impervious subsoil,  These terraees
were inon o mdation of cotton, ouls, and corn or darso, and Iarge
areas were Trequently completely destroved, Soch o condition iz
shown in ligure 27,

Closed-end terraees, however, were more satisfactory on deep per-
mieable soil. The Toor terraces of plot G canging Tram 101 10 196
el in dength and with vertieal spoeings of 2 10 3.5 feet, were on
virgin Stephensyille and Chickasha soil with o sy Jon subsoil

Logs: Fi]

Frovree 27, Water Tmponided by elosed-endd level terraces on héavy compact
clay Fuil,
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similar to thiat shown in profile B of figure 6. This land originally
covered with serubby vak and brash, was eleared and terraced in
1920 and 1930, alter which i was planted o a rotation of cottan and
cowpeax,  During the period of study, water did not stand in e
channels long enogh o show any appreciably harmlul offeeis on
yields of cotton,  Closed level termees also ave praved to be salis-
factory on other deep fertile soils in the more avid seetions ol e
Red Plains 4, . 65 1),

TERRACE LENGTH FOROY ARTABLE GRADES ON VERGIN AN ERODED SOt

Studies af the performanee of long tervaees widh variahle grades of
virgin and croded soil included eomparizons of measueed soil and
wiler Josses from Leraces T oand 2 Coand 2 ad 3 B and observa-
tions of four terrnees infiokd 12 ot equipped For individual nieasures
ment.

The € terraces were on soil whicli was victually inoa virgin condi-
Lion, whereas the B tereees wore on severcely eroded and cullied slopes,
Terrnees 1-Coanund 2 B had variable grades of 0 o 4 inehes ad 2 -0
aud 3 B, variable wrades of 0w 6 inehes. Lengths eanged from
2,350 10 2,885 feet. Resulis Tor the pevicd and Tor the intensity graups
of rains are shown in table 30,

Sinee the terees were unegual in length, divec comparisons of
tong terraces of different: weades cannot be made. There was a differ-
eniee of 175 Teet in the dengtlvof 1-C of 0= 1o 4-inch grade, and 2-C,
of 0-1o G-inch grade, en virgin soil, and o dilferenee of 320 feel between
2--B, of 0= (o d-ineh grade, and 3B, of 0- 1o G-inch grade, on eroded
soil. - Regardless of (he differonce in length, (he two O Lerraces, on
virgin soil and with variable grades of 0 to 4 inches and 0 to § inchoes,
respeetively, had only o slight ditference in soil and water losses tlig,
28 1 is ot onderstood why there was not o greater difference
the soil lesses of these two grades sinee the constant-grade Lerraees
luidd grreater losses from the steoper grades {(table 200, Results (rom
the B8 terraces on eroded fand, however, more nearly conform to resulis
[rom the erraces ol constant grade.

When the average fengths of (he {erraces of similar grades nre con-
sidered, (e O- Lo d-ineh grade terraces averaged 2,443 Toot and the
- Lo G-inch geade Lermees, 2,690 Toel, 1T comparison of averpue
resulls Trom the (wo - o d-inelt wrade terraces and from the bwa 0=
to G-inch grade tereaees on both virgin and eroded soil is feasible,
there was no signifieant differenee in the ranoffs from the two sysfems
of grades and only 0.92 (ons an acre more soil loss Drom the 0- to
G-imeh grade,  103s possible that the greater Tengths of e tervaces
with the steeper grades may aceount for tlis small dilference in {he
801l loss of the (wo systems.

Regardless of (he fengths and grades of the termees, (he grentest
dilferences in soil and water losses wore hetwoen virgin and eroded
tand. Part of Uds difference may be due o the varation in plang
cover on the fand, sinee erop yields (table 341 on the virgin soil were
higher than those on e eraded land.

Sinee there was so lite difference in the losses from all the torraces
measuted, the resubts of the stady do noi indieate the optimum length
or the limitation in length for tereaees of (he tno systems of variable
geades or Tor terrmers on virgin and eroded soil. They do indieato,
however, that terraces may he longer on permenble soit than on erodeed
soil or heavy compaet clay,
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Fravme 28, Soll st water Josses from Lhie ends of lerraces with variable grades
[} I3 = !
ot vicghy and eroded  land.

The tervaces of field B ranged from 1,300 to 1,937 feet in fength
(fig. 2) and were on badly croded soil. These terraces were con-
siructed in such a way that each terrace contained a level portion of
from about one-third o one-fifth its total length and graded portions,
eaci wibh grades ranging from 1 to 4 inches. Observations showed
that these terraces, especially those of variable grades not exeeeding
3 inches, performed salisfaetorily,

TERRACE MAINTENANCE

A sludy of terrnce maintenance was made for the 9-year period
1930 38, Five shorl Tevel terraces of plot H, on virgin Siephensville
soil and in a croppivg system of corn and kaliv, were laid out with
rows seross the videes and up and down the slope.  This method of
cultivabion resulted in the tervaces being plowed down to such an
extent that they had to be rebuilt with terrneing equipment every
other year.

The method of maintaining all the other lerraces of the stalion was
to backiurrow the ridge during seedbed preparalion at least once a
season and Lo leave the dend Turrow in the interval ares bebween the
terenees, Al planting and coltivation paralleled the terraces.  Under
this system of farm Lillage no reaintennnee was necessary except filling
in ab gully crossings, and terraces 15 inches high, 26 to 32 Teoh wide,
and as long as 2,856 feet, performed satislaclorily,

A number of readings were made in the foll of cach year [rom 1931
Lo 1938 to determine the extent of soil movement on torraces of varicus
slopes.  Dllevations btaken ab 1-lool intervals on six seil-movement
lines on four of the ferraces are shown in figure 24, The method of
maintaining Lerraces by plowing toward the ridge inereased the width
of the base and crown, heighlencd the ridge, moved the chennel
uphill, and lowered the level of the surface of the interval arca between
the terraces.
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TERRACED AND UNTERRACED LAND

Comparisons of measured quantities of soil removed by erosion
from terraced and unterraced land indiente only in a general way the
effectivoness of terracing, for under the present experimental tech-
nigue such measurements are not precisely comparable, Unterraced
areas are measured as closed watersheds; that is, all eroded matorial
15 cauried to the lower pavs of the aren where it passes thvough o
measuring device. On the other hand, dreainage areas formed by
lerrace ridges, and interterrace avens, are not entively closed, and o
considerable quantity of the soil croded from the upper parts of these
intervals is deposited in the lower parts, or terrace channels, and does
not pass on with the runoll through the measuring devices at the ends
of the terraces {fig. 29). Under some systems ol terrace maintenance
some of the seil deposited in the channels is periodicaly moved onto
the ridges, as shown by the soil-movement lines in igure 24, and Irom
the lower sides of the ridges this may be eroded into the next channel
down slepe.  Ovor o long period this eyele of erosion, deposttion, and
transposition through maintenance operations is repeated many
times, and as o result a conbinual down-slope movement of soil fales
place, varying from an insignificant amount on gently sloping soils
of faverable porosity {o a serious quanlity on steep highly erodible
soils of low infiltration rate and limited absorptive capacity. Ob-
viously all of this loss through interterrace ervosion is not measured
by the devices placed at the ends of the terrace channels. A more
aceurabe comparison of terraced and unterraced lund is therelore made
frem runclf and erop yields.

Compazisons of soil and water losses from ferraced and unterraced
land included three watersheds on badly eroded Chickasha, Zaneis, and

£-8257

Ticure 20.—8ilt deposit in 2 terrace channel from interterrnce erosion,




40 TECHNICAL BULLETIN 8§37, U. 8. DEPT. OF AGRICULTURE

Stephensville soll—plot 13, 3.23 acres of unterraced land on a land
slope of 5.13 percent; plot 15-A, 3.13 acres on a land slope of 3.42
pereent, occupied by four level terraces; and ravine A, 35 ncres on o
land slope of 4.94 pereent, all of which was in graded torraces exceph
about 1} acves. Plols 13 and 15-A wore in a rolation of cotton and
cowpeas and ravine A, in rotations of cotton, oals, and corn or darso;
and cotton with various legumes.  Soil and water fosses {tnble 31) are
accentuated for the unterraced plot beeause it doveloped gullies va pidly
and was located on a steeper land slope than the areas on which the
ferraces were constructed.

Runoff from unterraced plot 13 was 1.7 times that of the level tep-
races of plot 15-A and 1.2 that of the yraded terraces of ravine A.
Runoffs from these areas for high, moderale, and Jow intensily rains
are in about the same order.

Although soil removed from the lower sides of Lhe ridges and interval
arens by the processes of terrace maintenmice and inlorlerrace orosion
was not measured, soil foss in runoff from terraced watershed 15-4, as
measured ab the ends of the terraces, was 4.43 tons an acro as compared
with 83.72 tons {rom unterraced watershed 13, This ereat suving in
soil 1s accounted for by the shorter lengths of slope as a result of terrac-
ing and the lower velocity with which wator moved from terraced
Iand.  On unterraced land excess water apparently proceeds al con-
stantly increasing velocity to the first depression, where it develops
little rills or gullies as it flows {0 an outlet, Cultivation of such land
augments erosion by depesiting loose soil in {he dramageways; hence
erosion ticreases ns long as cullivation contivues. Especially is this
true on the shallow soils of the Red Plains arvea,

Because of the differences in the soil (ypes and surface condilions of
the terraced and unterraced aveas, it is difficult to make direct com-
parisons of crop yields.  The discussion therelore is hased on woneral
summary crop-yield data in talle 32 and the detailed results compited
in tables 33, 34, and 35.

Yields of the lerrace ridges, channels, and intervals were determined
from six standard rows on the ridge, three in the channel, and from a
number of rows in the intervals varying with the widil of the interval.
On all aveas the vidge produced higher yields (fie. 30) than the inlerval
with one exception.  This indicates that the Tertile surface soil had
been moved inte the ridges during the processes of construction and
maintenance and that plant nutrients were the limiting factor for
crop production during seasons of average vainfall. In dryv vears,
however, moisture was the limiting Inctor, asis indicated by the Tact
that the terrace ridge was the first part of the field to show retarded
plant growth.  Figure 31 shows the stunted condition of darse on
tereace vidges during a dry geason.

Pereaces on sorne of the deep Tertile soils inerensed the vields of
summer crops slighily, but decreased vields of spring crops,  The
failure of vats to respond o Lerracing was probably due Lo the fact
that the poriod of highest eainfall in Uns area comoes during the growing
season of oals, and moistare is pol often « limiting factor in the pro-
duction of this crop.

Cotlon yields were loss from the {erraeed walersheds on eroded fand,
but both ol the tertaced waterstuds used in this comparison confained
level terraces, which were not satisfuctory on the heavy compaet
subsoil on which they were placed.  Corn yields on all the araded
Lterraces were higher than on adjacent unterraced land exeept on {er-
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Crop yield (pounds per ocre}
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l’\iumber of & 12 o 5
erraces {Eraded soil)
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Froven 30.—Crop-yield distribution on ridge channel and inlericrrace areas,

Figrre 31---Darso in o terrneed field during bhe dry sepson of 1936,

The stunted
eondition of (e planis on the lerrace ridge is evidend,
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race 3-C—the terrace of G-inch grade. The only ouc of the graded
terraces that increased cotton yields was the terrace with the grade of
2 inches. The average cotton yicld of level closed-end terraces on
virgin land with deep Tertile soil was slightly higher than that of adja-
cent unterraced land.

Inthe Panhandiec of Oklahoma, on deep fertila soil the average annual
grain yield of wheat and milo for a 10-vear period was increased 3
bushels an acre by conserving water with level closed-end terraces
6, p. 7). Similar resulis were obinined at Spur, Tex. where elosed
level terraces increased the annual yield of Tint cotton on an avernge
of 68 pounds an acre in o 12-year period (9).  Results of the study at
this station indicate, however, that before terraces will increase the
yields of crops the soil must contain enough available plant nutrients
for normal crop production and have an open porous structure
that will absorh water readily.

OUuTLET CUANNELS AND WATERWAYS

Methods of controlling crosion at the ends of torraces, in lerraee
outlet channcls, and jn waterways are important problems in any
offective terrace system, Several methods of conirol in outlet
channels and in waterways were investigated, but sinee the tevraces
of the station were equipped with flumes and siit boxes for measuring
soil and water losses, hiftle atiention was paid to outleis.

RITULLITHIC LININGS FOR OUTLET CHANNELS

The lower 200 feet of the outlet ehannel of the terraces of field A
(fiz. 2) was scleeted for the bitulithie-lining experiment.  This outlet
drained 9.83 acres of land, and the runoft necessitated a cross-seetional
arch of about 8 square feel; the maximum seclion was 2 fect wide on
the bottom and 2 feet deep, with banks on about a 1:1 slope.

After the hanks of the ditch were properly graded, a mixture of 15
gallons of {arviz KP to 1 cubic yard of rock crushed to pass a ¥-inch
screen was applied to the bottom and banks in 0.5-, 1-, 1.5-, and 2-
ineh thicknesses, respectively, in 50-foot lengths. This particular
type of {arvia was used because it could be mixed cold. The cost of
compleling each section is shown in table 8.

Tanne S8~Compurative cost of Tubor and maierial for bitulithic lining of a lerrace
putlel channel by a0-foot eections of different thicknesses

t

ATnterinls Labor t

i f
| e e —— e - A .. mmams. e e -
o Lining . ' L I . Tutal
Length of section | |.h|{-k11;-'\« Ttoek Tarvia K P . : ' oeosL ol
eL) ey e ) seetion
1 . s roedeited - \
CAmonng o Cust o Amount ;o Cosi !
- - |
Afwen-

H : i
Iaches | Hans 1 Dallers Golloas 1 Do;‘!lrrrs . hours ! Dottars b Dollurx
! ‘ 200 4a 1.4

.. N 41, i | | 15 12.00 § 38,40

L&} u IR FIEER T 48 11.50 ALsa
. 1.0 a 6,00 ™ 7.0 ki 075 ! a1, 0§
. B 1! 200 12 4,00 ¢ 34 8751 [EEH

! Labor and nenlerial eosis were enleulated with lnbor valued at #2 per S-houc day, rock al $3 per ton, and
tarvin ab 20 cents per gollon (das 10 cents per gallon freighe churges,
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Alter compaeting and curing, (he mixture formed an apparently
slable and elastic paving, but the first cunoll of high intensity com-
pletely destroyed the 0.5-ieh layer and badly pot heled the I-inch
section,  The nther two sections withsteod the pressure of the Howing
waler very well hut woere later dumaeed by heaving, foliowing Freczing
and thawing.

CHECK DAMS [N ROADSIDE DITCHES

Runoff from about 21 acres of terraced land in ficld € flowed into
a diteh that served as o rondside drainpgeway.,  Conerete hallles were
first installed in this diteh, but they were soon undermined hy ¢rosion
and were replaeed by o svstem of 12 masoney cheek dams so planned
thial the erest of the noteh of one dam was level with the lip of the
next dam upstream excepl where the ehaunel passed through solid
rock,  Facl dam had a rectangolae noteh 6 feel wide and 2 Teet deep
with a vertienl drop of 2.5 feetl Trom the eres( of the noteh to the lip
of the apron and a stilling basin 4.5 feet long and G inches deep.
These structures were mate ol various materials including concrete,
hollow cement blocks, local sandstone, cement merlar, and used
hrielk,  Where the dams were founded on frm earih, cut-ofl walls 8
inchies wide and | foot deep were placed benoath the biead walls, The
lips of the stilling pools and aprons were built below the overfalls (o
prevent cresion under the toe of the dam. Conslruction costs were
geneily high (Lable 93, but the cost depended greatly on availability
of materials and labor.  Best resulls were obtoained from the dams
solidly built, with cut-ofl walls sunk deep enough info the sides and
bottom ol the diteh to prevent seepage and with head-wall extension
high enough to acceommodale muaximum flows and long enough to
prevent water flowing around the end of the dam,

Tanue Q—Compurative time wd vcost af budlding o spstem of cheel dewms Vin field ©

; . Labar 2 . .
Materk ““:}‘f;;{l“l R et I{:‘J[:L”
L Tie ;

¢ fhollars }_\Ifmvr'murs Dotlars © Dolfars
e aee . L 4. 7! 157,74 3110
Nrick | oL . 16, &2 LT ]} 34,02
Cement hloeks B .. : 15,00 | 41 - 0. 2% 28,23
BLone masenry oo . - 1 5,00 1 40k 80

Conerele

bl den was 6 Tfeet wide il 2 Teot doep, wilhos vertien dropoof 2.6 feet from the erest of Lhwe noleh Lo
e Yp of the ageon weed s il stilling Tasin 4.5 foen leng il & ioehes deep.

* Lathor and maierisl costs were caleoloted with Jnbor valued ol 32 per »hour doy, rock ot 3 per Low, and
used brick al 310 por Hwesand.

Masonry dams shmilar {o these in fickd C were construceted m the
oullet diteh of field B draining about 17 acres of terraced land, All
of these structures when properly constructed, vegardless of the
masonry material used, were salisfactory and required little or no
mainienance.

Although dams of this type arve expensive, they may be juslified in
deep narrow dilches along voadsides or in gullies where vegetaiion
cannot be successfully grown, in narrow draiuageways through valu-
able farming land, or where nn overfall ocens atl the lower end of a
shallow drainagewny.
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VEGETATION IN WINE SHALLOW WATEHW AYS

The value of vegeintion and cheaply constructod baffles i main-
taining waterways in terraced fields was studied in two dilehes, ong
draming 3.13 acres of terraces on walershed 15-A and the other deain-
g 35 acres in ficld B Cresoted plank baflles were installed in the
diteh ol plot 13-4, ench of which was 6 feet long, with wing walls a
{oot higlier th.m the evest and fastened 1o the mam board at an angle
of about 43°, The only protection devised against unde reutting of
the plank was o sot Lhe bottow of cach bafile slightly below the erest
ol the structure dowustreant and to place loose-rork aprons below
cach ballle. The cost of material for these stractures was $1.50 per
10 linear feet of 2- by 12-iuch pressure-creosotod bridee lumber and
about 2 man-hours of lanbor for nstaliation.

The same type ol straeture was installed in the waterway draining
lield B into vavine A, a diteh 2 foot deep with a flat bottom 14 feeUwide.
Each bafile was construeted from ene creosoted plank 16 feet long,
including the length of the wing walis fastened at each end at an angle
of 45 The cost of these baflles included about 10 ecnts per S
fool for (he board, 3 man-houwrs {or instalintion, and & minor expense
for a few short |m~,t.~. Ruools of Bermuda grnss set in the ditches
immediatele after installation of the baflles developed a dense growth
the fiest season, which prevented all erosion beiween the hallles (lig.
39}, Alter about 5 vears o was neeessary to remove some silt from
the wate rways, but this was the only maintenanee necessary.

Three conerete haflles were installed at the noeth end ol dileh 13,
but wood structures gave as good, or beller, results. Vegel ation
abimost completely covered the soil around the wood baflles. whereas
vegettion did not become established in the pits, or holes, Tormed by

OHLA 5291

Froacan 320 Toreaee-oniler ditelh alter Borpda mrass ad beeome estabilished
Betwern eveo-olei plank bafiles,
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the inceeased velocity of waler as it passed over the spreadeps. Bafllles
m other waterwiys, made of any materials found vu the torm, such
as poles, old wire, and Toose rock, were used suecessfully (o prevent
erasion until a protective cover of grass could be established,  Broad
shallow ditches properly protected by ereasoted wood bafiies or other
cheap material until vegetation is establisbed afforded a salisfaetory
andd ecconomical means of hadling rimofl from terraced fields in this
arca. It is vecognized, bowever, thal this (ype of structuce reqitives
considerable attention {o prevent damage from heavy mins occeurring
during the peviod while thie vegetative vover is heing developed.

Ryre oF Erosiox

On the basis of actnal soil Tosses from the control plots, (erraces,
and witersheds, ealeulations were made t determine the length of
tme during which 1 inch of soil is removed in the Red Plains under
various conditions of cover, cullural breabment, aid cropping systent.

Estimates for the varioos conditions, as shown in table 18, mndicate
that plot 13 of field B, badly eroded and gullied, untereaced land
enltivated across the gullies to o rotation of colton and cowpeas, had
the highest rate of erosion.  Approximately 1 meh of soil was removed
from this Innd each 2 vemrs. Badly eroded land vader continuons
cotton on the control plots lost T fnch of 50il in 6 years, Viegin land
i the same erop lost 1 inel in 11 vears, whereas a rotation including
cotton will lose the same quantily 1 47 years. Woods s grasslands
have shown virtually no soil loss,

Tarng 10 Fstimeted peviod of time during which | ineh of lopsail may be lost
under eavinus lond conditions, wie M bhasix of acturd losses fran the experimental
areas
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Although lereaces, crap cotations, wnd proper soil treatuients redike
soil Toss, it s dilfienll even under the best combination of conservation
practices to avoeid soil Tosses on cultivated land o this area.  Aceord-
mg to the records, the most salisfactory tereaee on the heavy soils of
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the farm is 5-C, 1,500 {cet long, with o uniform grade of 2 inches.
On this area cotton, oats, and corn or darso were grown in rotation
on the contour, with the oats followed by cowpeas and the cotton by
a winter cover of wheat. Under these condilions, soil Joss Lias been at
the rate of 1 inch in 55 years.

Revecrrarion axn REcLavaTiox or lLnopen Laxn

Tollowing the findings ol the eresion survevs wade in 1929, which
vevealed the rapidity with which land is being abandened in the Red
Plains beeause of crosion. revegation and land-reclamation experi-
men(s were undertaken by the Oklahoma Agricultural Exporiment
Stalion (28, pp. 9-10), in an atlempl 1o (ind new stable uses for land
submarginal {or cultivation. These experiments were designed to
show the importance ol cheeking erosion in its cavly siages, rovegela-
tion, and gully control, removing woody vegetation for grass cullure,
and he value of such land {for pasture.

IMPORTANCE OF CHECKING EROSION

Soil and water losses {rom ferraces and control plols were measured
to determine the differenee in the rate of erosion from viegin and
croded land.  Allthough measurements from lereaces 1- and 2-C0 on
virgin Chickasha and Zaneis fine sandy loam, and 2- and 3-B, on the
croded phase of the same soil types, are not precisely comparable
becavse of the dilferences in the lengihs of the terraces, they indicate
in geuneral the difference in eresion from the {wo soils {table 30).
Aversge reaults from the ierraces on virgin soil and on eroded soil
show that croded land lost 1.51 Gimes more waler and 1.60 Limes more
soil than virgin land.  Similar losses resulted from high-, moderate-,
and low-inlensily rains.

Further evidenee of grealer crosion Trom croded land is provided
by results recorded in tables 18 and 36 from the contvol plots, Por-
centage ol runefl lrom avtificially eroded Stephensville soil planted to
conlinuous cotton with rows up und down slope was 2,19 times more
and soil loss 1.67 times more than the losses [rom adjacent surface
soil planted in the same way (lig. 33).  Since the crop vield of the
surlace s0il was considerably higher than that of the desurfaced, these
dilferences in soil and waierlosses might be atiributed {o the difference
in plant cover exeept that while the desurfaced plot lost virtually the
same amount of water as {the virgin hare havd lallow plot, ils soil loss
was 1.26 times more. Eviden(ly soil condition was the [actor govern-
ning the grealer erosion lvom the desurfaced soil,

The virein sandy loam surface of these soils provides a favorable
condition for the downward movement and absorplion of water, nnd
when this layer is removed by crosion the storage eapacity is redueed.
The compact clay subsoil has very little fertility and as soon as it
becomes wetb il tends to disperse and deflocculale and thereby reduce
rate of infiiteation.  Iixcess water aceumulales, and olien [orms deep,
narrow gullies, as shown in ficure 34, As the banks ol the gullies
slough, large undispersed Iagnienis of shale and unweathered parent
materinl move dewn siope (fig, 33), and when such conditions are
allowed {0 conlinue for a long time the parent material becomes
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Soil surface Crop Runaff {percent}

condition 1] | 20 :

Runoff
- Soil loss

Virgin Cotton

Desurfucet.:l

. Cotton
{10 inches)

None

Virgi
ran (bare fatlow)

¢ 10 20 30
'[ Soit l0ss {tons per acre)

otk 33.—-80ll and water losses Trom virgin and desurfaeed Tand in eontinuous
cotton and from hare hard fallow on virgin surface soil.

exposed as shown in Agure 36, The resulls of the study clearly show
the imporlance of checking erosion hefore the land hecomes seriously
croded, Tor as the soils of the avea erode farther erosion is aceelerated.

CKLA-R-1

Figune 34.—Narrow, deep gullies forming on sheet-eraded land.
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C-8238

Fiovire 35.-- Fragimends of shale, soft sundstone, and wnveathered parent imalerial
coltleeted v wosill box.  (Iind of =ilt box removed (o facililate eleaning.)

TRl Y08

Fravue 36.~Parent muteris] expomed after the soil surd subsoil [ued heen renteyet
by rosiate,
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78,752

Fieune 38.-—8ilt canght above loose-rock dams of this type often provides favor-
able COII[lItiO]’l:‘i for plant development, bhub sueh dams do not provide proteetion
for the areas immedialely below the stractures.

C-8526

Froves 3.~ -Brush and other vegelative residues in use Tor gully control afier the
slope of the banks had heen redueed Ly plowing,.
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REVEGETATION AND GULLY CONTROL

In 1932, a faem adjacent Lo the station was acquired for reclamation
aud gully-control experiments. This arca, designated as the Rast
farm, contained about 110 acres of land, 75 acres of which wore hadly
gullied.  After 37 years ol continuouvs cultivation this area had heen
removed from crop production and abandoned (o a sparse growlh of
annual and perennial grasses.  The gully pictured in figuee 37 shows
the severity of crosion on this farm.  The soils were of the Chiclasha,
Zaneis, and Stephensyille series, and an erosion survey showed that
an average of about 12 inehies of surface soil had been removed.

Ancatlempt was made to divert runofl from the original channels
by building small contour ridges between and above the courses of
the gullies. These small terraces weee built in one or wo rounds
with a horse-drawn long-wing plow and wherever possible were deained
onto grassland.  This econonieal method of constiucetion was used so
that the cost might not exceed (he value of the land.

The gully-control work was conducted principaliy with lemiporary
dams made of various materials found on the farm. ~ Loose-rock dams
of the trpe shown in figure 38 were more uselul if designed (o caleh
soil on which native grass could become established. Brush-and-pole
dams of various designs were tried at several places (lig. 39), but
burrowing animals and rodents found o harbor in them and they were
effeclive only about 2 vears, unless vegetation was cslablished in the
gullies shortly after they were bhuilt, This was done by placing soil,
removed [yom the gully in the huilding process, above the dam and
setiing in sod of native grasses (Sorghastrum nulans, Paspalum flori-
danwm, Andropogon scoparius, and ndropogon Furcatus). Bermuda
grass sod bags were (ried bul with little suceess. “Attemnpls were made
1o establish trees and vines on the shallow cvoded soil of the favm, but
a greal many of the planés died.

"The most satisfactory results in reclaiming gullies were obtained by
installing vegetative residue dams, plowing down the gully banks (o
about 2 1:1 slope as shown in figure 39, and planting legumes, espe-
cially biennial sweetclover broadcast 15 pounds to the acre and
applying 160 pounds of lime and 50 pounds of superphosphate per
acre.  Figore 48 shows a gully after sueh (reatment and with the
second year's growth of sweeiclover. Lespedeza sericen made a wo0od
growth in severnl gullies and eroded spots without being fertilized,
Little and hig hop clover, yollow Lrefoil, bur-clover, Korean Tespedeza,
veleh, and kudzu failed even when teeated with fortilizer and lime.

Other experiments to determine the value of fertilizer and swoet-
clover in revegelating land were conducted on adjacent badly eroded
Chickasha fine sandy lonm.  Three aveas, each consisting of five plots,
were planted {o sweelclover and treatoed as shown in table 11, Two
of the series were planted in shallow contour furrews and one in a
smooth seedbed,
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Tapun L1—-Yields of sweelfefover' from badiy eroderd plots planted in shallow frerrows

wnd suooth scedbeds and treated with different binds of Jeetitizer for the yeur 1995
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PPt ot the rate of 28 pounds of seed per sere inorows § feel apart.

F Plaeed uneder seed i drill vows an e Line of planging,

Light applications of rovk phosphate and me inereased the vield
of the second year’s growth three Lo four tmes where the seed was
planted in shallow furrows.  All phosphate treatments, alone or with
lime, produced increases in vields.  The higher vields from the fur-
rowed area, however, indicate the value of moisture conserved by
the shallow furrows,  Similar results en other soils of Okinhoma are
reported by Harper (16, p. 28), who savs that—
recent data * % ¥ on Uie application of fertilizers in the drill row with the
sweelelover seed indiente that the roek phosphale is more effeelive in ingreasing
the vield of sweeiclover than equal nmounts of superphosphate applied woder
similar conditions.

_The series of plots were then seeded 1o native grasses.  Blue grama
(Boutelova gracilis) in combination with the volunteer sweetelovor
produced. enough cover the fourth yenr to prevent erosion (fiz. 41),

15,754
Frevae 400 Vegetailve cover established on apolly temporarily stabilized by a
plind-resilue dam,
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Fravrs 41X geeond vear's growth of native grass and volunteer swoelclover on
. Enl [ o]
badly eroded luand,

This indicates that badly eroded land may be made to produce enongh
fornge Lo inerease Lthe organic-matter materinl of the soil and that

native grasses may be established en such land.

Studhes were also made of seed plantings of the following grasses on
woll-prepared  scedbeds: Litile bluestem  (Andropugon  scoparius),
praine beardgrass (Andropogon ternarins), sihver beardgrass (Andro-
pogon saccharoides), big bluestom (ludropogon furcatusy, blue grama
(Buutelowa gracilix), vine-mesquite (Penicwm obtusum), switchgrass
(Panicum pirgatum), purplelop (Triedic flare) dropseed (Sporebolus
atrtodes), Indian grass (Sorghastrom nutens), Bermda grass (Cynodon
dactylon), buffalograss (Buchlor dactyloides), Dallis grass (Paspalum
dilatalum), and western whentgrass (Agropyron smithi).  Blue grama
and dropseed mude a fair gromnd cover the first year afier seeding,
Al the Andropogons made 2 very poor cover even after the third vear
of growth, and the other geasses Tailed completely.  The Andrepogons,
especially Jittle and big blueslem, seem o require o more fertite soil
than blue grama or drapsced.  The poor physical condition and low
available-mitrogen content of the eroded soil on which the Andropogons
were seedod apparently was the primary cause of their Dilure Lo make
a vigorous growth.  Gvidently badly eroded soil must have more
organic matter before seedings or sod plantings of nalive elimax
grasses will produee mueh growih,

The low nulrient requirements of native subelimax grasses and Lheir
ahility {o survive evenunder the most severely croded conditions are
evident inmany fields of the area,  Figure 42 shows grasses that have
withstood mueh punishment. The ability of these grasses to resist
erosion is an unportant faetor in the process of revegelstion,  Their
tufts form small mounds that relavd erosion, and ns the soil continues
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O LA-BE91S

Figuues 42.—S8ome of 1he native subelimax grasses offer considerable resistance to
CrOsion.

to weather and the vegetation to decompose there is a surface accumu-
lation of residue that ereates conditions conducive to plant succession.
The addilion of erganic material (fig. 43) between the tufls accelerates
this process and makes conditions more favorable for the infiliration
of wafter,

The process of reestablishing native grasses by natural plant
succession is slow, even under favorable environmental conditions.
It has {aken about 25 years to veestablish a proteetive cover of these
grasses on an abandoned field of an adjacent Inrm. The erosion
problem of the licld is now about solved, and the grass is ready for
utilizetion, Figure 44 shows this ficld with its luxuriant growth of
tall grass reminiscent of the original land cover and the range type of
land use that disappeared as man plowed the Plains.

The results of the study indicate that the length of time required by
noature for revegelating ernded land through processes of plant
suceession may be shortencd by the use of economical conservatbion
practices and Lhe introduction of such legumes as lespedeza sericen
amd sweetelover. 1 good stands of legumes arve obtained the first
season the land may be planted to grass the second or third year,
The vegelative cover produced, however, depends upon the accumu-
lation of residuc and organic matter from the legumes and the waler-
holding capacily and general physical condition of thoe soil. Much
more research is needed on plant suecession, revegelation, and land
utilizalion during {he revegetative process.
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Froune 43.—"The addition of organic material Lo the bare soil hetween the Lufis
of native grass rebards erosion and therehy accelerales the proeess of plant
succession,

CKLA-6312

Figore 4i-—A good protective ecover of nafive grass reestablished through
natural processes of succession on land that had been out of cultivation about
e
LD YCAars,
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75,74t

Figrue 45 -~SuceessMul wlilization of serubhy val Jand neeessilates the vemova) of
gprofts and weeds which may be accomplished by the use of an ordinary imowing
machine.

BEMOVING WOODY Y EGETATHIN FOI GRASS CULTUC

Recent sirvews of land uitlization in a parl of the area. as reported
by the Bureau of Agrienliural Eeonomies," show that large acreages
are classed as woodland pasture. These pastores are coversd with a
growth of sernbby oak interspersed with native grass thal makes a
good growth when not crowded out by the frees,  Since native grass
provides n more crosion-resistant cover than mixed vegetation in this
arca, an atiempl was made in T35 30 o improve the value of suel
pastures by removing the serubby oak from 33 aeres of tis Lrpe of
Imndd on the East Tarm,

The cost of elearing the fand was hieh, but Taemers adjacent (o the
station Lound that they conld eut about 14 1o 16 vicks of firewoud an
acre Trom stindlar Jand. Under usunl conditions sich woud Dhrings
from 81 (o $1.50 a rvick, and retoros Trom the sale of the wood shouid
aid neterindly in mecting the cost ol clearing.

Abter the frees had been renmoved the growth of sprouts feom the
stumps preseoled anotber problem. Burning them proved an on-
destrable method of control as it destioved the geass neound the stunps
and the cost was about 83 an aere. Shwe mowing s reesmendoed
by Aldous (/. g0 for destroying noxions plants and woeeds i pase
tares, this method was tried on {he elnnips of speouts, Clipping them
wilh an ordinary furm o mower g, 485 the first of May and azain
about the middle of Xognst when the grass was ent for hay prevented
them from competing with the growth of the grass, aod o they were
cut al the same (me a2 the weeds there was no additional expense,

T E Harenn of Awcieniioral Eeamotnfic, MAOI Vel 0F LANDOBN ORLAHOM Y BY CIVEL TOW NSRS,
s Mimeneraph Noo b s2) pos s, Stillwader, Ok PEL [Praresaerl] EBropem] i (Ol Otlies
of the Sinde Baned s Planning Speeindis for Ok
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OKLA (908

Fie e 46, Nutivesgras~ mieadow the thivd vear after removal of woody vese{a-
tion,

The area was proteeted from fire, and the gmss 20on spread and
provided enough cover (o prevent erosion, The first vear after eloar-

ing. it produced about half a ton of hiav an aeve, the seeotd vear
lightly more, and the third vear throe-Tourths ton,  Raindall the et
2 years was TLGH and 886 tnelies belos the average of tie area but
was about normal the (hivd year with a slightly above-narmal dis-
tribution throughout the growing season.  The meadow wos used Tor
bay the irsf 2 years (o avoid overutilization and was cut carly in
Sugnst to allow the grass (o seed before frost, Fignees 46 and
shiow portions of this land before the serubby oak was vemoved s
the thivd year alter it had heen reelaimed for mtive grass, Under
this method of utilization. the native grass praduced cnough Toraee o
pernnit restrictod grazing te third vear,

PASTLRE INVESTIOATIONS FOR EROSION CONTIROL

[n 1939 ahe entire East form, which oceupies abaut 110 acres of
Innd, was convertod into a grazing experiment in coaperation with the
Oklahonm Agriculteeal Experinient Stalion. About 75 acres of this
area was abandoned Tand and the romaining portion was virgin soil.
which had heen eleared of native serobhy oak in 1935 36, An erogion
abrvey showed that an avernge of about 12 inches of surfaee soil had
been removed by sheet and gully crosion from (he abandoned land
prior to 19320 when the favm was leased. Adthough the goils and
plants on the vivgin Jand were slightly higher in nitrozon and minerls
than those on the eroded area, analytienl data feom the Oklahoma
Agricultneal Exporiment Station show (his (vpe of vegetation, which
acctpics this seetion of the State, (o be low in phosphorus and exleium.
Sinee these elements are vory essential in the growth of the livestock,
a mixture of equal parts of steamed bonemeal, powdered limestone,
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and commoi salt was provided al a convenient location for the cattle.
The animals used in the lesls ranged from medium (o good gualily
vearling steers {fig. 47},

Tt was planned to graze the pasture during the growing season,
but because of a delay in getting the experiment under way the flirst
vear, 14 wradde yearling steers occupied this farm from June 6 to
October 3, 1939, or a total of 119 days.  The data in {able 12 show a
total gain of 2,716 pounds for all the steers, whicl is an average of
24.7 pounds of beel per acre.  The average gain per head was 194
pounds, which was an average daily gnin of 1.6 pounds per head.
During the second test, 20 steers occupied e same pasture from
May 1 to October 1, 1940, or 153 days. They produced a total of
5,530 pounds of beel, or an average goin of 276.5 pounds cach, which
i3 a2 daily gain of 1.8 pounds per animal,  This is an average of 50.3
poands of heel per acre.

TAnLE 12.- Gains muade by yearling sleers grozed on 75 acres of lend formerly
abandoned from cnllivation and 35 acres of eleared serubby woadland !

| Preress vepnrl 2 yenrs only]
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The perceniages of grass consumed by the steers during the two
geasons of summer gragzing are shown in {able 13, The lighest
utihization ocenrred on the virgin land, but there was sullicient vege-
tation left at the end of encly growing season on both areas Lo prolect
the lend from erosion.  The annval production of 25 1o 50 pounds of
heof per acre should be sufficient to place this formerly nzeless fand
on a profitahle basis of operation,

Tanne Vi Pereentage of gruss cover conswaed by steers dhiring summer grazing
an f13acres of aboandoned awl virgin land

Abamdoned  Cleored woald-
revegetabed Bl pntive
S Laend (7D eress  genss (33 0eTes)

ferecnl . Hereeat
10,19 LTS
o540 Gr. 12
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Frorre 7. —XNniive grass on the Bast fanmn in a stage of reveaefallon.  Trozion
has heen conbrolled and sutisfaetnry pasturage Tnrpished for beel catide,

RESL LTS OF INVESTIGATIONS AND THEIR APPLICATION
TO LAND USE IN THE RED PLAINS

Avcording Lo erosion surveys, the general {arming practices which
have been followed throughout the Red Plains, have permiited seri-
ous erosion,  The suils are highly erodibie but until the land was
hroken for enltivation the nalive cover of prairic grasses proleciced
them from erosion.  With the intreduetion of arable agriculture, the
wrasses graduadly disappeared and undoer e systems ol firming gen-
erally adopted, millions of acres beeame evoded to such an exte nt LImL
they have been abandoned for eultivation.  The most serious
erosion oceurs on the shallow soila of the rolling slopes, while the
deeper soils of the broad nearly level divides are less affected. Sl
il waler conservation investigations atl the Red Plains Conserva-
tion lxperiment Station have shown that this severe vrosion can be
malerially reduced by wise land use and practical conscrvition
mMeasures.

These investigations have shown that it is difficult, il not impossi-
ble, 1o control erosion on the shallew soils of the rolling slopes when
they are ntilized for the production of cultivated row crops.  These
soils shouldl be pul in permanent cover, such ns native grass, and if
grazed conservalively, satisinclory relurns may be sectved.  Culli-
ted erops should be restrieted Lo the nearly level areas wille deep
soils and. protecled from erosion by adequale conservalion practices.

Some ol these soil-conserving praciices are casily installed, whereas,
others require teehnical assis{once.  The main point is that ench of
the better farming praclices starled is one step nearer the ultimate
objective of a complete soit conservation program.
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Contewr cultivaiion.—Tillage on (he conteur is a conservalion
practice condneive to conserving soil and waler, Tt s effective in
controliing soil and waler losses from moderate mins but tlis practice
alone is not adequate for controlling losses from high-intensity rains,
Caontour Ullage should be a part of any conservation plan for use on
cultivated Innd. .

Crop velution- A simple crop rotation of cotton, wheat, an
sweelclover was effeetive in reducing runoll and  erosion. This
practice on entton land has Deen of material aid in aaintaining crop
production,  The extent (o which any erop rotation is oifeetive in
reducing soil sud waler losses s priouavily dependent upon the pro-
portion of closegrowing vegetation in the rotation, the time period
and season that 1t oceupies the land,  Another important item is
the amount of residue left oo the land. Close-growing cultivited
plants that produce profective land cover during the eritieal soil loss
perieds of May, June, August, and Seplember are espocially valnahle
in the conserving ol soil,

Lffect of burning regefoiion. Burning of vegetation eauses o Joss of
nitrogen, destruction ol organic matter, mnd mereases soil and water
losses. [ order to maintain a proteetive cover on all land eovered
by vrass, timber, stubble muleh, and sther dense vecetation, burning
and overutilization should be diseaarnged,

Strip eeopping. The practice of steip eroppinge with cotton in
strips 42 feet wide, interspersed between strips of oats, Sudan or
alfalla of the same width reduced =0il crosion.  AMlalla s not gen-
erally adapted to the upland soils of the aren and consequently failod
the seeond season. The fack of o suitable close-growing cultivated
crop limits the value of strip eropping in this area,

Terraves. The water-storage capacity ol the soil should be con-
sithered belore deciding what type of terree 1o construet, Level
terraces may be used satisfoetorly on sands Tl o soils with deep
permeable profiles, wheee eate of infilteration s rapid, but graded
terraces nol exeertding 2 inchies per 100 feer are the most sadisfaclory
vpe on medivm- and fine-textured soils nnderlain with compact
clay subsoil. Tereaees should be spueed as elose together as farming
conditions permit, but the size of the ridge should vary with (he sail
conditions, intensity of ealnfall, wid widthy of ihe interval Betweon
the termces. Maintenanee ean be aceomplished most cconomitenlly
by adaptation of normal tllage operationa,

el channcds, Broad shallow yegetated difehes were the most
stulisfactory and ceonvmiea] means of handbng runot? frem teermeed
fields. Muasorev struetures properle installed were satisfactory in
ditehes, but the expense of sueh dams s Justilied onbe i deep narrow
rondside diiehes, i egnllies that cannoi be vesetated, in narrow
dramagewavs though valuable Foming fand, or where an overfall
seenrs i oa shallow deainageway,

Tevetecs witl other conserration proctices, The present information
indicates thai in general a well-planned system ol tereaces with crop
rotations ineluding ss many elose-growing sodlike eraps of grasses
and legimes as< possible planted on the contour iz the Best combimation
of crosion-control practices for soils which ave suitable Tor cultivation
irt the Red Plains.  In oaddition, the ronservation of erop residues
and manwres iz essential and the use of Hme and minera! fertilizers 2
recommended when needed. 1 s dillienlt, thougeh, even under the
best combintion of erosion-control practices (o preveni some erosion
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from occurring on cultivated land in this area.  The most salisfae-
tory terrnee al the station, on heavy soil and in o rotation of cotlon,
oats, and darso, lost soil in runoflf during the & venrs of measurement
at the rate of tinch in 55 yoears.

Reclaiming croded land. - The experiments definitely showoed that
any process of restoring sotl fertility is slow and that crop production
is hazardoys on hadly eroded shallow soil where both plant notricnts
aid moisture are Hmiting factors in plant growth.  Terraee studies
indicated that cegardless of the tvpe of terrace used on shallow
eroded soll ander entivation yunell is ouly slighdy less (han that
Irom unterraced land. The plant-cover experiments, however, dom-
onstrated  that thick-growing vegetation reduces cunoff oven on
eraded soll. Thore s vietoally no ranell from grass and woods,
All mvestigations showed that the most satisfactory metliod of
rechiming shaflow eroded fand i this avea is (o establish gmss or
other thick-growing vegetalion,

Al shallow and badly eroded Jand shonld be returned to grass so
that i may resist further erosion and throngh soil-building PrOCOSEES
be pestored (o a stawe of stabilized wse.  Native praivie grasses re-
established tiemselves on wroded Jand, but the processes of natural
suecession ke about 25 vears. Seeh land may he revecelated g
comparatively short time by the nse of low-cost conservation prac-
tices and the introduction of such Tegumes ax lespedesa sericen and
sweelclover lightly fertilized. 1 good stands of legmnes are obiained
the first season, land may he planted 1o geass the sccond or ihied
vear.  H the aren (0 be revegetated is severely gullied. special trent-
ments to stabilize the gullies will be peeessare, The vegetalive cover
produced, however. depends on the aeemnalntion of residone and
organic matter afforded by the legumes and the feraility, water-
holding eapaeity. and geneval phvzical condition of the soil. Native
grass seeded on ceaded land following sweetelover, together with the
volunteer growth ol the clover, produeed enough cover the third
vear 1o prevent crosion. Native grass thos ostablished on his
formerly useless and abandoned land has controlled erosion ad (he
results of bwo sensons of grazing indieate ot =atisfactory pasturage
wis provided,

Remeoring woodiy vege bt ion Sor greass enliyre. ree areas of Innd in
the Red Plains, consisting of mixed serubby oak and native grass
cover, have heea elagsified a5 woodland pasttre. The value of these
pastures may be improved by removing the trees and brosh without
impairing the erosion-control value of the land cover,  Such posturos
may be matiained and satisfactory pasturage provided Ty contvolling
grazing, mowing of weeds and sprouts, and climinating Lurning,

Leond wse for shallow soils not suitable for caltivation,  Aveas ol
serubby ouk land arve often adjaeent {o abandened cultivated ficlds
where sevegetation is veeessary. By combining both the areas (o be
revegetated and the Tormerky serubby oak land inlo pasture, some pe-
turns may be obtaied during the revegetation process. Throngh this
ntethod of land use the formerly useless fnnd inay be made more stable
and the refurns from Hivestock compares fuvorabiy o that produced
on the range fand of the area. The present information indieates that
this systeny may constitufe the most desivable form of lnnd use for (he
seriously eroded and shallow soils of the Red Phons.
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The sile for the conservalion experiment station near Guthrie, Okla |
was selected in 1928 and eslablished in 1929 for the purpose of invesli-
gating metheds of controlling erosion in the Red Plains, an area of
nearly level to rolling land extending through centeal and western
Oklahoma and from south-centeal Kansas Lo northwestern Texas,

This land-type area i characterized by grayish-brown (o dark-
Lrown seils underdain by ved and gray sandstone and shales koown as
the Permian Red Beds, These highly eradible soils were originally
protected by a cover of praivie arasses.  General farming is now lol-
lowed throughout most of the area, with colton as the prineipal crop
in the southern and lavger part of the aren and small geain in the
northern part.

Exporiments in methods of erosion control were conducted on plols
of various sizes, individual tereaces, and teveaeed snd natural waler-
sheds under different conditions of vegetalive cover, cullivalion, crop-
ping syslem, or tereace design, and the comparative effectivencss of
these conditions was determined by measured soit and waler losses,
crop vichls, and obscrvalions.  The various experiments nl the stalion
covered periods of from 5 {o 11 vears, and results reported are for the
period ol record.

Annual preeipitation al the s{ation was 30.22 inches, wilh the high-
est amounis in May, June, August, and September and the lowest in
January and February.  Loug drought periods frequently ocecurred,
however, between the short intense rains of summer. Fall and winter
rains were generally of Tong duration and low intensities. The winters
as o whole were mild, and {he soils rarely frose below a depth ol 6
inches. The sunuuers were hot, and st limes there were hol dry
winds.  Warm-seson evaporinion from a freeawater surlace was 59.02
inclies.

Amual punel! from the bare hard fallow control plot resulting lrom
20 of the 37 storus recorded, was 27.00 pereent of the annual preeipi-
lation.  The highest percentages of runoll occurred from the intense
rains of late spring (o carly fall and (he lowest 1o the winter months,
Tntensity was 2 moere tmpaortant factor in eausing runoll than either
amount or duration of rainfall :

The most effeetive method of controlling crosion was with thick-
growing vegelation, and of this, grass was the hest eroston-resistant
cover,  Nalive grass alone, or mixed with Bermuda grass, allowed
virtually no s} loss.  Burning forest litter amd vegelation on wood-
Tand tnereased soil and water losses 11 v 32 Gimes as compared with
undisturbed woodfand.

OF the tillage methods omployed. euttivaiion on the contour was the
Best practice for conserving soil. O a fine sandy Joan with a land
slope of 6.75 pereent, the soil toss [eom rows cultivaled on the contour
was less (han one-half of that from rows cultivated up and down the
slope. The facl, bowever, that colton on contoured viegin land Jost
16.57 tons of soil an aere a vear indieates that this couservalion prac-
Uice alone s net sullicient Tor proteeling highly eradible sails on steep
slopes and shouid he supplemented by other practices. ‘Tillage with
a hole-digging machine following ordinary cuttivation during the grow-
ing season of cotton reduced crop yields and was not effeclive in
conscrving soil and water.  Subsoil lillage also had Little cllect in
inerensing the infilleation capacity of the soil.
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Soil loss was 4.4 times more from continuous cotten than from a
3-year votation of cofton, wheat, and sweetelover. The soil lost from
cobbon in rotation was only a little more than half that from continu-
ous cotton. Btrp cropping with allalla, oats, and Sudan as the ero-
sion-resistant strip in cotton also proved a soil-conserving systen:.
Although the strip seeded to allalfn provided an effeetive protective
cover, the allalla plant itself Tailed of its purpose, hecause of the fact
that it is not well adapted to tie upland seils of this area and hiad
practically been supplanted by weeds and grasses at the end of the
second season.  (hts and Sudan skrips reduced soil Joss about a ton
annually as compared with continuous cotton, hut sinee yields of sced
cotlon from the strip-cropped plots were less than vields Trom the all-
cobton plot, the small saving L soit Joss by this svstem probably does
not justily ifs use 05 conservation practice.

Properiy construeted terraees conserved soil and water. hut even
under the best combination of conservation practices cultivated land
lost some soil ab the ends of open {ervaces. When placed on deep soll
with high rates ol absorption and with enough plant nutrients for
normal erop production well-designed terraces inereased the vields of
cotton and corn. They did not, however, inerease the viekls of onts,
the growing season ol which comes during a period of high rainfall.

The soil loss as measured nb the end ol the termces increases with
the inerease ia spacings, but nob in direct proportion. OF the spacings
stuciod, 3.5 feet was the most satisfactory on the soils and slopes of
the =tation.

Boil loss also inereased with inerense in grade. Tovel terraces lost
less soil and water than {erraces of 2+, -, and G-inelr grades, but when
placed on eroded soil or elay with o compact subsoil not permealle
enough to absorh the amount of waler retained, they were not sue-
cessful for erop production. When erop vields and soil and water
losses ave all considered, 2 inches per 100 Feel gave the most sabisfae-
tory pecformanee of the geades tested on eroded and compaet soil,
Level terraces with elosed ends were satishicetory only on deep perime-
able virgin soil with ligh absorplive eapacity,

Sinee there was very livtle dilferenee in the soil and waler losses
from termees 2,350 to 2,836 Teet long, with yariable grades of 0 4 and
0 G inches, the oplimum length or limitation in length lor (ereaces
was not determined, it dong terraces were more sulisinelory oi perme-
able =oit than on eroded =oil or heavy compact elay. There was no
signilicant dilference in the soil Tosses of 0 4= and O G-ineh grades on
virgin Innd, Dut on eroded land the 8 4 grades had the smaller loss.

Terraces cultivated across the ridges, or up and down. the slope, had
to be rebuilt with terraeing equipmient every other vear,  Little or no
naintemnee was requived H the videe was back-Turrowed during seed-
Led prepavation and the dead Turrow left in the interval, Maintenance
by plowing toward {hie ridee inereased the widid of the hase and erown
of the terrace, heightened the vidge, moved the channel uphill, and
lowered the interyval between the terraces,

Broad shallow vegelbted ditehes were the most satisfactory and
economical means ol handling runoll fron: terraced Tields.

Badly eroded land losk soil 1.60 times Taster than viegin Jand. Fer-
tilization with phosphates and legumes, and with conmereial nitrogen
alforded some Inerease in evop vields on eroded land, hut returns did
nol justify the {ertilizer treatment.,
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Best results in controlling gullies were obtained by installing chock
dams, plowing down the gully banks to about 2 1: 1 slope, and Hant-
ing sw cetelover Tollow ol h\' native oprass,  Loose m(I and brush and
pole dams were more useful in aully conteol whien supplemented with
vegetation.

Al shaliow and badly eroded land should be returned to greass so
that it may resist further crosion and Eirongh soil-building processes
he restored to a state of stabilized use.  Abandonod Lad g iv be
revegeinted s comparatively shoet time by the use of bow-cost con-

servation practices and the mtroduction of such logumes s lespedeza

seriees and sweetelover lightly fortilized. .\ good cover of aative grass
was obtained in 3 years on vivein land by e Iv-unw it of serabby onk,
controlling sprouts, preventing fires, and avoiding overutilization.
Native prass diud establishoed on this forie Fv nseless, abnndoned, snd
serubby oak land has controlied erosion and the resuits of fwo sensons
of wrazing indieate that satislacion pasturage was pl()\'l(lt‘d

The results of mvestigntions at the station have been inferpreted
in teens of their apphicability to the Red Plains Area.

APPENDIN

b order 1o avoid mr exeess of tallar imaterial througiont the fext,
the data of ibe individual whles necessapy for deriving the simmary
tables and Ggnves used in the texi have been plaesd i this appendix ax
Lables 11 ojo 6

The daga preseited i this appetdis probabile will e of Bitle fai evest
to the casuad reader, but, a- they sive speeilic records of the readis of
experimentation for 5 to 1 yvenre, they will be of practieal valoe td
inberest to teehnieal readers.
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TasLE 15.—Annual number of storms and ¢mound of precipiialion on the bare hard
Jailow control plol ! of the stalion in relution lo number and amount of runoffs for
the 11-year period 1930-40

r
Yoeur | Storus E TRunofls Prﬁ?é?fm‘ Ruaefl

{

Nuwmber |
wn t

Nunther ! Friches Tuches R Pereent
. s p

7
#a
a2l

H
|
4:!

13y
").i
o |
45 1
&1 1
a3 13,
71 15 +
55 o X
. 31+ = . 19,40
a. ... . . [ s F )
Avernge 19304 . . L T | ] f i R - i
b I

* Heg-aore ot on 3 Li-pereent shape of Stephensyile foriginally chissified os Vernony fine sandy leam,
1 Fueldes ratn and snow slonms.

Tanne 16—XMonthly average number of sforme and amonnl of precipitation sn the
bure hard fallow control plolt of the sfelion in relation to number and wmount
of runeffs for the 1i-year period 1930-50

Month 1 storms. - llunolls ,ij’”:;:f:;m'l Hunott

]
PoNumber | Number ! nches ) Inches 2ereent

Jaounry . . .o N A6t .44 13 3 343
Felwnary. L Rt 3] L4 ! A3
March... . zan | 3 i 15,74
Aol L 153 LN 2 U3
nay .. . s , 4,37 HL 35,70
Inne . Rt 445 LT .5t - 40,43
Julr -- . 400 Ly A 4G 3006
August . Lt Ak FoAz § HIER )
September.. ’ 545 g g 41,14
Oc¢tober .. A8 Lo . 31 W.75
Noverabpr, . i G S N i, &+
Docrmber. . Lo .o 11 I k0 Lfl 500

PLIGgere plot on a T5-nereent slopwe of Stephessviile foviginally elassificd as Vering e saudy e,
2 Incledes riain amd snow sorms.

TARLE 17—~ unofl of groups of rains clussified according fo duration, from the bave
hard fallow control plot,! for the 11-year period 1930-40

. l Average . Runolf
Tainill-duraton group immates: , duration Raoins
of groun

i .
Low | High SAoverago

Ninutes i Nunber Tuchies Friches Frches
Oeer 1,200, . . LT b L LN i.49% [N e
1,000-1,200_ .. . A ' 3T MRS 1. 06H _452
1,000~1,100_ . . L .. L, i e i 1871 1.21g
i . . e it 1,750 i
52 - 1,953 1,084
e i 2, 54t
633 l 081
5T 3,382
ARy P [/ )
A ; J 05 1253

Ed | 282

- o Lo 145 : Dl 1.513
Loss thon 300, .. . : .f-u} T

Liib-aere plol un o 2.5 pereent slope of Slepliensvilie foriginally classificd a2 Vernoen) fine sandr loam.

480837 —i3——-3
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TasLE 1B—Runoff of groups of rains clessified according o intensily from the bare
hard fallow control plet ! for the 11-year period 1830-40

- Runoll
Rainfall-inlensity gronp during specifed i‘;: rake Rains
intervals (inches) f‘_ Y
ol groap Low High Avernge
3-minute: Fiuches | Number fnches fuches Inches
Cyer 250 . oo _.... . . 2,06 | 9 0. 5ol 2,432 I
200 to 2 220 1] L THG 2,831 1. 380
1.50 to 2. 1.0 Lt .23l 1. 780 LW
100 o 1, 1.0 41 LT 1,053 .hH
0.50 ta 1. .7l T 005 1,402 Lol
Under 0, k5 41 L 004 e LD
1i-miouic:
Overd. B ... ... ... - . 3.07 . 8 LAl 1, uad 1.258
3.00103.00 - 3.10 | 10 I T8 1106
2,50 to 3.00 .- . 2,78 2] L35G 2,232 .02
2.00 Lo 2.50... . . oA I .33l 1. 780 .7
1Lt 2.0 1. 3 LA L. (K AT
1.00 ta 1.50... - 1. 1% 4 oy ! L TN
0.50 Lo 1.00... . .72 L) il L .155
Uoderodo.,.. .. ... _ . . . .3 1] gL LHA L]
S-minute;
Qvers0 oo .00 ol A7) m i 1.5 el
4.5) o 5.00. .. . . ' RIS iy L2 1.4y 1. 004
4.00 1o 4.5 .. - 4037 L i = 2 KN [. 043
3.50 1o .00, - 3.04 12 LA 2,452 Lol
3.00 to 3.50 . . - 213 19 LU8Y i L. a44 .
2H0t03.00... . ... ... . : 2,72 17 N5 i 1. 954 L0
2.0 1o 2.50. .. e e 3.2 20 L 040 LT L3S
1,60 10 200, .. 1.51 L] ANE 1. 0a2 a2z
1.00 to 1.50. .. 1.30 46 A, LA 183
0.5 Lo 2.0 .. . L JE 0 L0 .TH2 RE
Loder 0.50..._. e i1 | 18 L0 LG4 . 103
L

1 }100-acre plot on a 7,7-pereent land slope of Steplhiensville foriginally classificd us Vernon) fine sandy foam.




TarLe 19.—Annual summary of rainfall, runoff, and erosion on the coniral plols on Stephensville (Vernon) fine ksandy loam, Guthrie, Okla.

CONTINUOUS COTTON; 7.7-PERCENT SLOPE; }0e-ACRE

Soil amendment 2 Soil cover or crop Runoff Erosion ¢
Tre-
Plot NoJ! and year | cipita: Pro-
tion Matorial Winter cover 3 Harvested crop p]" Depth | cipita- | Per plot | Fer

plot tion acro -
z
No. 13 Inches . Cu. ft. } Inches | Percent| Pounds | Tons =
1030 e ilaeraes 33.66 | Cottonstalks..... 70.6 3.89 iL6 212.6 21.26 g

112 ) paman 20,20 . ..L di d . di . 55.0 3.03 10. 4 78.5 7.85
1032, .ol 37.40 [. 120,01 716 188 479.3| 4193 7
1033, e 31.40 |. 99.9 5. 50 17.5 130.6 13.06 5
3034 el 35.30 1. 125.5 6,91 10.6 161.2 16,12 €]
1035, cccamcna s 31.73 |- 53.7 2.96 9.3 88.0 8.80 =
1936, 2o calianal. 21.45 |- 47.5 2.62 12.2 53.6 5.36 9
1087 ..} a3 |- 1202 [ 67| 28 17.2 172 4
1938, oo imrancan 31.36 |- 351 1.03 6.2 19.0 L90 @
1980, .o e 23,56 |- 31.9 1.76 7.5 13.5 1.35 Y
1M, a3, - 22,9 1.26 3.8 25.4 2, 54 b
AVOrage.-i... 30.22 [iiicemioin i 62,24 343} 11.4 116.3 | “1L.63 !
=
=]
[=]
wn
bof
S
Cottonstalks. . _ieien.... 331 10| soe| 149 A

..... d 3.04 13.5 ) 1,015.5 25. 51
. 5.61| 150| 3526| o4 Q
: 5301 16.0| 1386 3o 3
- 7.78 22,1 1, 506.4 37.66 =
N 3.59 1.3 1,866.0 46. 64 =
N 3.001 140 Loot4| 2511 Z
: 1.27 5.3 243.8 6.09 =

M 2.98 9.5 825.6 20. 64

..... 1.63 6.9 222.1 5. 55

..... 3.21 0.8 593.7 14.84

............ PO TR AU SV 3.79 12.5 1,154.8 28.83

See footnotes at end of table.
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TaBLE 19:—Annual summary of rainfall, runoff, and erosion on gze cont*ro(ll plals on Stephensville (Vernon) fine sandy lezm. Guthrie, Okla.—
ontinue

CONTINUOUS COTTON; 7.7-PERCENT SLOPE; }{0s-ACRE

Soil amendment 2 Soil cover or erop Runoff Erosion ¢
Pre-
Plot No.land year | cipita- N Pre-
tion Materinl Winter cover ? Harvested crop - Per J popth | eipita- | Ferplot | XU
. plot tion acre

: Cu. ft. | Tnches | Percent| Pounds | Tons
2 41 13.1 351.2

Inches
33.66 17. 56

Cottonstalks. .. . ciclcmenancnnnen X .
do 3.86 13.2 2314 11. 57
5,30 14.3 | 1,371.0 68, 55

4.84 15:4 201.0 14. 65

6.93 19.6 302.6 15.13

2.84 9.0 308.2 18. 41

2,68 12,5 235.9 11, 80

.92 3.8 36.3 1.81

2.65 8.5 208.7 10. 44

.04 4.0 6.9 .35

2.29 6.9 221, 2 11. 06

3,43 11. 4 320.5 16. 47

: COTTON, WHEAT, AND SWEETCLOVER; 7.7-PERCENT SLOPE; }oo-ACRE

Whest o oenicecca e iceena e | Oals 163.1 4.49 13.4 616

Swecetcelover.... .x.-| Swectclover. 118.3 3.12 10.7 19.6

Rotation residu w.<2-| Cotton.. 167.0 4.49 12.3 786.2

Wheat i Wheat. _ 200. 5 5,52 17.6 53. 4

Swectelover. ... L -.|-Sweetelov 6l 1 1. 68 4.8 4.4

Rotation residues ..~} Cotton.. 89.0 2,47 7.8 182.8 9.

Wheat. . ...u:n - 120.5 3.32 15.5 241 1,20

Sweetclover.. .. adem 81.7 2,25 9.3 21.7 1,08

Rotation residu “ 84,4 2,32 7.4 82.4 4.12

Wheat . . ool 38.0 1.05 4.4 5.1 .25

SweelClover cmcu ennvunmas iv e Sweetclover. 715 1.97 5.9 19.5 1.0t
................................ 108.2 2,98 9.9 114.6 5.7

FIOLINOINOV J0 "IdAA 'S 'O ‘L8 NITATINd TTVOINHOEL |9




$YEAR ROTATION: WHEAT, SWEETCLOVER, AND COTTON; 7.7-PERCENT SLODE; }{eo-ACRE

33. 66

Rotation residues. Cotton..
Wheat...._. e Wheat._

do .| Sweetclover Sweetclover.
Rotation residyes. -1 Rotation residues. Cotton

bt b
PR ENNEOD
RO OIS

oo

3-YEAR ROTATION: SWEETCLOVER, COTTON, AND WHEAT; 7.7-PERCENT SLOPE; }{

Sweetclover....... .
I\one.._..“,..

bt et

Swectclovm
Romhon residues.. . Rotation residue!
l\one__._.-_..,-..,_. i Wheat._ .
Sweetclov Sweetclover.
Cotton. ..
Wheat. ..
Sweetclover..... wemanien Swectelover.
Rotation residucs Catton....
WVheat .- Wheat.

ol £ 00'C €3 K3
PO

bt et

. HNeomes
=T

e 0 e 00 G 1D 19

N

w-
N
wS
N o

—
[y

WEDHIONS N O
L 3=

1081

See footnotes at end of table,
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TaBLE 19.—Annual summary of rainfall, runoff, and erosion on the control plols on Stephensville (Vernon) fine sandy loam, Guthrie, Okla.— 5"
Continued
CONTINUOUS BERMUDA GRASS; GRASS CLIPPED TG SIMULATE GRAZING; 7.7-PERCENT SLOPE; }{00-ACRE H
; s3]
Soil amendment 2 Soil cover or erop Runofl Erosion 4
Pre-
Plot No.! &1 year | cipita- : 5 Pre- 4 Q
tion Material Winter cover 3 Harvested crop 1131‘;‘;, Depth ciLli)(i)%a» Per plot f;‘é g
w
Inches ) Cu. ft. | Inches | Percent| Pounds |- Tons g
66 | None (Clippings) -veememmeunein Loz Bermuds grass. ..o.ocaraeenesannan None (grass) - ooaoaan PR 34.6 0.95 2.8 1.3 0.08 |
do .do-_. 1 &0l 4 \5 .2 o0 B
—.do. 220! 63| L7 .6 .03 5
do. 9.5 .26 .8 1.1 .06 &
- ldo. TSl 11 -9 6 3
do. 5.3 A5 .5 .3 .01
Ceanodoo 6.4 .18 .8 .2 .0t w
do. 3.6 .10 .4 .l .00 w
....-do. 1,2 .03 .1 .1 .00 ~1
do. 3.5 .10 .4 .0 000
le...do. 7.1 .20 .G .3 .01 d
..................................... 10.0 .28 .9 -4 .02 .
S U T w
FALLOW UNDISTURBED EXCEPT SLOTE; Hoo-ACRE
=]
=
33. 66 280.3 7.72 22,9 3J61.8 18.09 S
29,20 2283 [I 2.5 126.6 6,33 ’
37.40 370.2°| 10.20 .3 277.0 13. 85 o
31,40 362.1 9.98 31.8 402.0 20,10 >
35.30 418, 1 11. 52 32,6 584.2 20,21
3173 320.3 8.82 27.8 684. 6 34.23 L
21. 45 2312 6.37 20.7 31401 15. 70 «
24,13 206. 6 5,609 23.6 577,2 28,86 E
31.36 346.7 9. 55 3.5 457.3 22,86
23. 50 166, 2 4, 58 19.4 204, 4 10, 21 g
33.28 339.5 9,35 28.3 819.1 40.95 =
30. 22 207, 2 8.18 27.1 437. 1 21. 86 g
- ) ) =]
<]




322.3

250.8

H
Mo s

2D o = OO L a1 00
NO&NuNOX*l"'-‘m
RS

PN 1 S,

L4 U S

MRS NNWES
DL v i T 1O RO E T e

.77

52

03w b 1D b 10 £ OO 83 G2 RS 1D

[ ETXERIN
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TasLe: 19.—Annual summary of rainfall, runoff, and erosion on lzm conlroll'plo[s on Stephensville (Vernon) fine sandy loam, Guthrie, QOlla.—
Jontinuec

(ADJOINING WOODS PLOT). CONTINUOUS COTTON, PLOWED (SPADED) IN FALL ONLY; 6.02PERCENT SLOPE, Ka0-AORE

Soil amendment. ? Soil cover or crop Runoft Frosion {

A Pro-
Plot No.t and year | cipita- Pre-
tion Material Winter cover ? Harvested crop Depth | eipita- | Per plot
tion

Per
acre

Inches
20,77 | NOBG o aeiimmn caienans NONC: v cininmdmanionnns

Cotton sialks.. . . Cotgmstnlks.

TInches | Percent| Pounds | Tons
. 60 2, 20.0 1. 45

35.62
8.20

aen

8\10\

-3 <1
= s
SworomrebNS

—

NS — 0O e N IO

st R M B
WO oL;mEn
f=E==t AN

WOODS PLOTS). BERMUDA PE; }{oo-ACRE

0.00
.00

Nong (dead grass). .. ocom.ciive. . N 0.1
0 ( . A .0
.0 .00
.0 .00
0 .00

JEETL ¢ [ TSP

+All plots have a uniform length of 72.6 feet except No. 1 which is 36.6 and No. 2 which is 145.2, - All row crops planted up and down slope.- Cotlon crops, unless other-
wise noted, have soil prepared by plowing (spading) the latter part of March. ‘I'he plots in erop rotation are plowed only preceding the crop of cotton.  Plots 1 Lo.12 werg established
on virgin soil, plots 1 to 9 during 1929 and plots 10 to 12 during 1930. Plot 13 was established during 1933.

2 Spil amendment refers to any incorporation with the soil during the calendar year.

3 Winter cover refers to portion of calendar year preceding the harvested crop.

1 Prior to 1939 soil lossos were determined by weighing entire wash:off.. For 1936 and 1040 losses were calculated from weight of aliquot sanples.

¢ Received an application of 3 pounds of superphosphate and 30 pounds of lime,
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- Tanue 20.—Soil and water losses from control plots. under various kinds of vegelation and from a bare hard fallow plot by classified groupe of
rains ! for the 11-year period 193040

Raiunfall Water loss

Soil loss per aere
Vegetative cover and rainfall group Amount Amount TPercent of rainfall
Rains

Low | High | Average | Low | High [Average] Low High Average [ Low | High | Average

I .
Annual for the period: Nuwmber| Iniches | Inches | Tnches | Tnches | Inehes | Inches | Percent | Percent | Percent Tons Tons

Bermuda grass, clipped .45 | 37.40 30,22 . .950 | 0.276 0.00 2,82 0.91 ' 0.02
Bare hard fallow . .40 30. 22 . . 8.188 3 32.63
Uudisturbed virgin woods . 57 . .78 30. 657 . . 036 . .43
Woods burned once o year3i._ . 37,73 30, 57 . 5 1.143 B 8.75
Continuous cotton 3 . .78 30. 57 . L7 3.108 19. 93
Bermudsa grass and native grass $ . .96 29. 52 . . . 00 W14

Groups of rains for the period:
High-intensity rains:
Bermuda grass, clipped .
Bare hard fnllow- -
Undisturbed virgin
Woods burned onee a year 34
Continuous cotton 3
Bermuda grass and native grass$
Moderate-intensity rains:
Bermuda grass, clipped . .o ool iacaea.
Bare hard mllo“ i rias e
Undisturbed virgin woods 3.
Woods burned oncé a year T
Continuous cotton 3. .....
- -Bermuda grass and native gmss SR
Low-intensity rains;
Bermuda grass, clipped. ... ... ...
Bare hard fallow._...... [,
Undisturbed virgin woods 3..
Woods burned once a year 34, ..
Continuous cotton ... ....... L
Bermudd grass and native gmss 5.0

)

11,52

KO
o
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a6 7000 | . 000
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1 inch per hour.
le (originally classified as Vernon) fine sandy loam, - Plots 7 and 8 were on a 7.7-percent slope; plots 10, 11, and 13 on a 5.17-percent. slope; and plot

! Therains are grouped into h]%h- moderate-, and low-intensity rainson the basisof 30-minute intensities of 2 or more inches, 1 to 2 inches, and 0.5 to

2 1/100-acre plots of Stephensvi
12 on a 6,02-percent slope.

3 Records for 1931-40.

4 In early spring.

s Records for 1934-38,




Tavue 20-—Soil and water losses from walersheds ' under variows ki

wds of vegetalive cover and classified rainfall groups?® for the 9-year period

1980-38
Rainfal} Water loss
- Soil loss in runofl per
Vlot Size Tand acro
desig-r -+ Vegetative cover and rainfall group of \.i“"‘ Amount Amount Percent of rainfall
nation area | SObe .
Raing -
Low | Wigh | Average §. Low | TTigh | Average | Low High | Average | Tow | Tigh | Average
Annual for the period: Aeres | Percent. Numbery Inches| Tnches| - Inches | Inchesi Inches| - Inches .| Pércent] Pereent] Percent | Tons | Tons Tons
13 Cotton and cowpeas. . © .. - 3.28 13 541 10.76 | 3440 28. 53 3.72 11115 7.1 14,05 | 37.57 24,92 |.37.78 [124.30 83.72
Pasture, native grass 2.5 8. 05 656 | 19.31.| 33.69 26, 81 00 1.23 .33 L0 4,70 1,23 00 13 .03
A Abandoned grass... . 5,98 4,44 541 20,74 ) 34,40 28, 61 ] -3.38 2,23 1821 15.40 T feea o) SN D
1, Urulisturbed woods 5.62 4.80 551 10.76 | 34.40 28. 68 00§ 2,88 .88 L00 100500 8,07 .00 43 A8
Groups of rains for the period:
Thigh-intensity rains: :
13 Cotton and cowpeas ... ... . ... A 5.13 104 16l 2,79 A2 308 1.2 14,221 04,37 A4 70631 23,20 16.81
Pasture, Native grass 2,50 b 43 {] 1,00 3.01 1.1 .43 W20 00 10.19 6,08 .00 AL 0L
J Abandoned grass ... L. 5,28 Ao 10 {161 2.7 00 195 72 .00 . 58317 .
L Undisturbed woods 5.62 4.80 10 161 2.79 .01 | 126 .19 .40 1 28.G0
! Maoderate-intensity rains:
13 Cotlon and cowpeas. ,. cw... 4.0 8,23 513 20 T2 4UAT 1,98 30 1,46 020 24,02 9931
Pasture, Native grass. e ZB0 5.65 140122 457 2,08 .00 .32 02 00 ] 1788
I Abandoned grass.. oo 5.28 4,44 X .72 1. 67 1.08 01 95 .30 L8 53,07
I Undistarbed woods. .. ..ve.i . io | 562 1.80 b T2 AT 1.08 J00 A6 .08 S0 25.70
Law-intensity rains:
R Cotton and cowpeas. . ... 3.23 513 5 L0 1,38 1.05 1 .51 .32 8.66 | 5926
i Pasture, Native grass wovaen] 280 5,65 | 4 .70 L3S .09 .00 00 .00 00 00
I | Abandoned grass. .. e 528 4,44 5 70| 1.38 1.05 .02 20 A7 1,671 28,57
L Undisturbed woods. ... .o ccoo.l) 5620 480! 5 L0 L3S 1.05 .00 02 . . 2,86

LAWalershed 13, badly eroded Chickasha, Zaneis and Stephensville; Pasture, virgin Stephensville; Watershed J, eroded o

virgio Stephensvilic and Zaneis.  (Stephensville and Zaneis originally classified as Vernon; Chickasha originally classified as Kirkland). .
2I'he rains are grouped into high-, moderate-, and low-intensity rains on the basis of 30-minute intensities of 2 or miore inches, 1 to 2 inches, and 0.5 to 1 inch per hour.

nd shandoned Chickasha and Zaneis; Watershed L

THAVIAOIEOV J0 "Iddd "3 ‘A ‘188 NITETING TVIINEOEL § 774
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Taneis 22, Sail and waler losses and crop yields from row-direction plals by classified groups of rains ' for the T-yeay period 1932-38

l ) Rainfall Waler loss

! i i e - Soil loss per acre
| Amount Amount ‘ Pereent of ainfall
e

| I
Aver=| o AVES . Aver- . . Aver-
Ao t Low ? Lagn age igh aie Low High age

Yields of seed cotton
per acre.

Raw dircetion-and-rainfall gronp

Aver-
age

Rains ; o E
[ Tow ' High !
L B

Loy 1 llu,h ;

Annual for the period: ‘j\umlur.[ Inches | Inches |- Tnches Inches Inches ' Inches Pmml; Percent} Percent] Tons | Tuns |Pounds | Pounds| Pounds
Rows parallel with slope 15 37.40 | 30.40 {0,610 ¢ 5. 10t 2,770 2.65 1 16,40 9.1t . TL3Y, 382 222 604 404
Rowsoncontour. ... . } IR UQ’} | l 080 § 2. 1'50 .35 12,99 99 .87 'i() 62, 16,5 224 672

Groups of rains for the period: i é
High-intensity rains: : J
Rows parallel with slope.. ; . . o 157 1,37() bLTH0 VO 68 T 26,30 ¢ 2,121 36.49
Rows-on contour ..o, i, .00 . = { 11»0 1,483 STB6 LT 40070 ) 26,61 881 10.62
Moderate-intensity rains: : i
Rows parallel with slope......... X L 110 71,660 S0 X, 54.80 1 30,14 07 1 17.38
Rows on CONLOUT L. rooln e . i { L0301 1,530 L370 L 50.87 1 25340 .07 10,84
Low-intensity rains; %
Rows parallel with slope.--,...._ = ’ L060 | L2401 - 150 | i . 2 $4.20 | 20554 .M 3.04
Rows on contour-.-. .. A I 000 1%‘0 100§ . 25,714 W70 004 1,99

’I'he rains are gronped into high‘, mndnmlc-, amd lu\\ -intensity rains on the basis of J0~mmule unvnsuw\ ul‘ 2 or more mchoc {2 nwhos and 0.5 to 1 ineh per hour:
§-acre plots of Stephensville (originally classified as Vernon) fine sandy loam. -Flot 1 was on a 6. 87-percent slope and plot 2on a 6. 7.)-|)cr(enf. slope.

NOISOWH NI SNOLLVOLISHANI
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TarLE 23.-—Soil and walerlosses.and crop yields from plots in strips of different er ops and from a plot not steip cropped and in cotion by classi-
fied -groups of rains ! for lhc J-year period 193438

Rainfall Water loss
Soil loss per acre Crop yield per acre

Degree Amount Amount Percent of rainfall

ofslope

Crap and rainfall group

. o |2 i hi . : Aver- oo LAversl Seed | Alfalfa | Oat ! Sudan
Low | High ris High Low | High ‘nge High ago | cottond] hay 4 | grain # | hay

|
Rains }
|
i

Annua} for the period: X Per- | Per- | Per-
Cotton, “with alfalta in | Percent! Number- Inches| Inches: Tnches Inches | Inches Im‘lm ceal | cent . cent ' Tons| Tons} Pounds Poumls Pounds; Pounds
112

strips 7 4.8 i 0.217 | 2.638 1 0.9114 0.73 1 8,461 3.28 1 0.03.1 0.75 { 0.26 412 ST I SV,
Cotton, with oats follo\wd :

by Sudan ... ... . 4.0 L3087 6,120 1 3,038 [ 5.80 | 19.06 | 10.93 § 9| .41 377 . 164
Allcotion .. 3.5 56 2047 1 32 27,80 11,542 | 4.712 ¢ 2,808 | 6.40 {1511 | -10.43 S 4| 2,37 484 1 ... s

Outs follpwed by Sudan, |
with eotton 1.~ . ... 0 1116 § 6:076 ¢+ 2450 | 455 | 19.48 1 K. 81 .24 | 1,36 449 1 . L 637

‘188 NITATINE TVOINHOEL

i Groups of rains for the period:
High intensity rains:
Cotton, with alfalfa-in
Strips. ..l
Cotton, with oats fol- i
Jowed by Sudan. ... . L6, A . 3 2,768 . 64.82 | 20.78
All cotton. . 3.5 i X 2,628 .08 W 01,68 | 2L.67
Oats. followed by Su-
dan, with cotton 2517 ¢ 92 .09 | 58,95 | 20.31
* Mmleruw intensity rains; !
Cotton, with alfalfs in ‘ !
strips ) .5 29 ¢ L3860 S1670 L3 1 16,58 | T.80
Cotton, with onts fol- ; ;
lowed by Sudan . ... .0 LA | LB 5. 40.73 | 30.19
Allcotton, . ; R ; A 1,601 B HA 90,98 | 41L.40 !
Oats followed by Su: | : ! i ! ;
dan, with cotton .. 961 L8 LTH A0 | 26,07

L7760 | A6 41,70 | 14,52

'S

d0 "1ddd
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Low Intensity rains: !
Cotton with alfalla in |
513 03 o1 TR RER R S i 001 104 053 L0y 12,8877 558 .02
Cotton, with oats fol- i
lowed by Sudan...... 4. .81 108 . .05 1] .203 | L350 [ 981 18.61 144.38 | 20.58 05
Allcotton. ... { ‘ CJOOSLBIT | Lo 0.00 ] 39018 2170 2 .16

Qats followed by- Su- i !
dan, with cotton . ..- 3. : 1 A3 32 L0 113,00  39.90 | 25.16 .07
i

! The rains are grouped into high-, moderate-, and low-intensity rains on the basis.of 30-minute intensities of 2 or more inches, 1'to 2 inches, and 0.5 to 1 inch per hour,
cod lt-;\cre plots of Chickasha (originally classified as Kirkland; and Zaneis (originally classificd as Vernon) fine sandy Joam planted on the contour and in wheat winter cover follow-
ing cotton. .

3 Average yield for 1932-38.

¢ Averape vields for 1034-38.

4 Average vield for 1933-38. .

¢ Average yield for 1934, 1937, and 1938, The 1935 and 1936 crops were complete faflures. N

7 Cotton was planted in strips of 12 raws cach between areas of erosion-resistant crops and accupied 0,55 of plot 1, 0.45 of plot 2, and 0.50 of plof 4.
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TaBLE 24,—The effect of subsoil tillage ! compared {o ordinary cultivation on seed
collom, yields and moisture confent of areas with compact clay subsoil and with sendy
clay subsotl for the 7-year period 1932-38

' 7 terraces (compact

I clary K plots (fioe sandy elayh
Yesc Avernge | i ViR | With subsoi tilnge | AR ordiacy
* s with
Subeoi ordinacy s 0
thlage | SUltive- | qa gt Sefl
ton Yield o isture | Yield maisture

inches Y Pounds ) Powads | Paunids | Pereent | Pownds , Pereent
3 GO 2 7

W32 . R . 3740 il aal H 10. 5 830 5 0.41
1933 . $l 4G 2 390 2 088 0.0}
1934 35, a3 Vi 17 284 24t 10.62
1035 . 378 i T HT 514 ). 63
1936_. 21,45 a6 i ] 278 Rt
1037 H I3 401 401 482 |, 2

AL T 3136 A8f 405 i, 3

Average yield .
Averngesoil moisture..__|. e s

+ Subsoil tillage was in rddition fo ordinnry cidtivation, aud to o depth of 16 to 18 inclics every other yeor.




Tanry 23.--Spil un,(l walir losses from control plols in a rolation of collon, wheat, and sweelclover and in rontinuous cotlon by classificd growp
nf rains ! for l/l(‘ 11- 1/( ar pmw(l 1930- 40

Rainfall )
S OO U SUUONUUN DU - e Soil loss per acre

Plot.number,? eropd and rainfall group Amount Amount Percent of rainfall

FTEIL T S [ IR TP (VS —— DR

¥ i
! Low ; Thgh | Average | -Low ? High {-Avernge | Tow ‘High Average | Low { Iigh ‘A\’ernge

Annuat for the period: . Number | Inches | Inches | Inches j Inches | Tiches | Inches |Percend Percenl: Percent 1 Tons t Tous Tony
3, Continuous cotton L ... Lol 1,920 | 6.930 3. 430 3811 19,03 11,85 0.35 § 08.52 16.47
Rotation: .

4,75, 6, Catton ... el TN BT 1 2116 | R0 ¢ 3022 J at L 3,301 17.83 10.07 QF 39, 0.04
4 u,(] Wheat a- . . e . . . 88 A 10,40 11,55 W25 .78 1.08
,5 6, Sweetclover.. . . ... . . 7 5 3 10. 60 b, 25 00 .5"
Avemgu, I, Ll L ; y 10,49 9,29 00 : 3,78

Groups of rains for the period:

High-intensity rains: .

3, Continuous-collon . ... . . L0589 § 2.48 . 3, 32,33
]{omtxon. i

4,56, Cotton. ... .. . ... A g : 2 L0922 , 02 7 X 30,36

4,5, 6, Wheat . .. SN . H ! . 201 . | . '. 44,00

4, 5, 6, Sweetclover, ... . R I 007 S313- 7 18, 88

P 007 N VN 27,05

SNOILVIOIISFANT

Moderate-intensity roins;

Continnous cotton . o - L0016 377 .03 24,07

'ltomnon

4,8, 06,Cotton..... _.... .. ... . 24 L2 A, 1! L 000 J f)"(‘; 362 . »l. 38 23,07

,n,(} Wheat ... et .. L0 ~3d 2154

, 5,6, Sweetelover . Lo N ) ¢ . 1572

A\'crngu».....,.. SR R L0 ! h() ()‘s 19. 08

Tow-intensity rains:

3, Continuous cetton . ... T e . 0 g 50, 12 101
Rotation: i

4, 5,6, Cotton..coooo o ool L . kil Lo A LA o0 2 ; . 40. 00 12,33 00

4.5, 8, Whent ... ... o e ] L (00 . 08 B 40,98 10, 88 .00

4, 5, 6§, Sweetclover s e T . ! 000 . 00 2235 5. 60 L0

AVOIAER, ooy i mi e .‘ 1 H i . 000 1,324 . 001 40:08 9‘..9 LK)

i I B

NOISOHH NI

TOHLNOD

T Therninsare grouped into high-, moduntc— and low-intensity raing on the hnsls of 30- mmuu- mlensmn-s of20r moronu]ms, 110 2 inches, and 0.5 to' 1inch per honr.
* 1/100 acre plots on a.7.7-percent slope of Stephensville (Onl,nmlly classified as Vernon} fine sandy-loam.
3 A 3-year rotntion of cotton, whent, and sweetclover an plots 4, 5, and.6.
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TaABLE 26.-—Average yields of continuous crops and crops in rolalion on nalurally
eraded, arlifically eroded, and virgin soil, with end withou! ferlilization for the 8-year
pertod 1931-38

NATURALLY ERODED 801l

i 1
1 o Secd cotion per
l i Commerclal fertilizer anre
5 p : Winter cover s = ]
"”;;:tﬁf'g' Crop or rolation or 2 a1 8
BreCH-ITANULE CIOD = ,_:-.é =
Kind 58 ms| °
= 2 |75 =
= = F 2
- - = o)
Figld E: Lba.l Lbs. | Lbs.| Lbs.
Feeecn Coblona oL P NODE N oo aisieen 0] I
Rye. | o300 403 05| 254
NWone, . A=12-4 300;  39% 200 199
. oL /L R S 159 194 —25
Neng. o I8 184y.....
None. .. l- 212) 823 90
O-12-l oo 00 480] 255} 19§
L4121, . Y300 s031 2871 221
CNobe ..ol Jholl ) 320 320f.....
1 Sweotelover...._.. Superphosphate, ... ST 2306) 180y 207
! elaver, 1 I i
) S C?tton amd muong | Mung beans. ... PWomeo oo enad! 23500 200 L9
NS, ; :
Fiaeea : Cotion uml soybeans.. Soybeans... . ..., 'Nmm...._.A._.._____._‘;_____; 32'20[ 2 1
ARTIFIDIALLY ERCDED S50ILA{
R plols: S-year rolatign: : i '
2,4,4... Corr, oats, cotlon . __ Cownens or mung | Nome. oo o . ooionin ceeny S1O2°0 192

1
Tdwme with corn only._|2,000 6200, 197, 17
Lhng with eotr oy - 2,000 i :
Superphosplbate with | 200 ;208 192 106
cotton. | i H .

beons. b

29 - : JLime with coen only_. C s
SERLIOE A O ereme@0 e Lt WI cOEn onl 102 138

. 'f1-12—1 with collon.. !

14,154,160, Cotlon, wheat, apd ~ Swectelover.......;JLimeand. __ .. _ .. * egn
sweelelover 5uperphosplate with . : B

claver.

568 .. deoooie 0 doe L Loe. Nane . ... 362 264
170 eees L L. Ngne.. . Buperphespha L R
o Rye . R | T L]
. w-.; dustrian o 306 142

. pegs. i : ! i
E{ N, do oo Yaiehoo oo L L0 g P06 162

VIRGIN BOIL T
. ) !

ewmnaanooay, Whenb ool o0 None oo oooo ... A S | | .
. ; 18
B 01
755teen. .
727 —0l
- G 39
- L7 T - -

| T-year rotation: . .
| + Cotlon aml Korean .. odo.. .o .. . [ T B

i lesnedezn . : :

[N | U |+ TV s L T

! Plols of Chiekasha foriginnlly elnssifiod as Kirklandy and Zaoeis (origioally classifvl 83 Verooo) fine
sandy loam ranging from 0,7 to 2,38 ocres.

3 Ferlilized when in sweelelover.

¥ 3-yenr average yieliis,

;] Hno-nert-]plots of Stephensvitie (orlginally clnssified as Verngn) fine sandy lonn, with 10 inches of surfuee
gl remgvd,

L Averape yiell of the three erons af the rotnlisn,

¢ Mor-nere condral plots of virgio Stephensvifle fine sandy loan,

* Yg-nere plots of Stephensville fine sandy lomoe.,

t3yenar avernge yleld.




Tanne 27,—-8oil and waler losses from conlrol plots of varisus lengths by classified groups of rains ' for the 11-year period 1930-40

Ralnfall Water loss

Soil loss per ncre
Rainfall group and length of plat Amount Amount Percent of rainfall
Raoing — ———
Low. [ High | Average | Tow: { Migh | Average [ Low High | Average'}] Low | High | Avorage

Annual for the period: Nuwmber | Inches | Inches | Inches | Inches | Inches | Inches | Percent| Percent] Percent | Tons | Tons Tons
36,3 feet { N.O67 | 7.150 3431 2.78 19, 58 1135 1.36 | 47.03

L020 | 60OBg 3.430 3.81 10, 63 11,35 .35 | 68,52
L270 | 7.780 3.785 5.26 | 22.04 12,52 5,65 [ 884

&7 37.40 30,22

TOYLNOD NOISOWH NI SNOILVOLISHANI

Groups of rains for.the period:

High-intensity rains: :

363 feet. .. ... J AU : 86 1 2644 . 866 5,21 86,07 34.78 +30 17.54

72.6 feet, . L0680 ¢ 2480 . 8035 3.85 | 6270 32.33 .08 | 20.58

145.2fcet. ... . L0361 -2, 503 . 853 2.19 1 6530 34.20 10 4300
Moderate-intensity rain: .

363 feet.. Dol L { 000 1,987 . 337 .00 65.21 22,31 .00 4.89

1389

72.0 feet L 000 1. 641 rie L00 | 66,03 2497 .00 8.20

145.2 feet . L000 1. 685 L41L 00 1 68,34 27,92 .00 15,92
Low-intensity rains;

363 feet .ol .. e eaie 1.318 17 00 . 3 13,00 <00 2.

726 feet. Ll L. R 4. 1815 4G 00 . 13,31 .00 3.42

a2 eet. . Cooioo o o, L. I. 578 . 165 0 47 18.33 .00 4.02

Y he rainsare grouped. into high-, moderate-, and Tow-intensity rains on the basis of 30<ninute intensities of 2 or niore inches, 1to 2 inches, and 0.5 to 1 inch per hour.,
2 AN plots are on Stephensville (originally classified as Vernon) fine sandy loam planted continuously to cotton; 6 feet wide; and linven uniform slope of 7,7-poreent.,

1
3
2
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Tanpe 28:—Runof and soil loss in runol) from lerraces with various spacings by classified groups of rains ! for the 8-year period 1931-38

Raiafall - : Runoft
Soil loss in runeil per acre

n o 1 3 H .
Terrace nlu&l;gl[‘u“::;x;gms)pnfnng, and s;zr(éxf’r gi?)l;l)g Amount Amount Percent of rainfall

Tow | High .|'Avernge | Low. | Migh | Average | Low | High | Average High | Average

Annual for the period: Percent{Nwmber| Tnches | Imches | Inches .| Tnches Inches | Percent| Percent} Percent Tons
1- and 6-4, 2-foot . 58 a5.47 1.84 Q 45 .77 32,04 2,8 .

2-and 5-A, 3.5 foob-. ... . 5.61 it 19.65 | 36.61 28.93 211 9,22 3,27 7 29, 53
3- and 4-A, 5-foot - L& 5.52 1, 56 . 5.2 3 25,32

Groups of rains for the period:
High-intensity rains:
1- and 6-A, 2-foot. ...
2- and 5-A, 3.5 foot,

.49 8 8G. 70 . .03
.27 5 85,34 .30 .05
L4 A 66. 50 5 .07

1.03 8 88. 66 8 .10
1.06 7 85. 58 . .06
.83 g 72. 50 5 .04

7 e | 17 . .0t
41 73,61 ; J02

52

47
61 L7
52

47
61 bl 169

o
-t DD

s e
—S NS

1,36
Modarate-intensity rains:
1-and 6-A, 2oob. ...l
2-and 5-A, 3.5 foot
3-and 4-A, 5-foot. ... :oool
Low-intensity rains:
1- and 6-A, 2-foot . 5. 47 }

Groven
03010

=

2- pi;d 5-A, 3.5-foot . 5,61
3-and 4-A, 5-foot ... .36 5. 52

.72 .35 1.03 { . .53 . .
sl TR 70.83 . .02

1 The rains are grouped into high-, moderate-, and low-intensity rains on the basis of 30-minute intensities of 2 or more inchies, 1 to 2 inches, and 0.5 to 1 inch per hour.
3 Terraces of 4-inch grade, 700feet long, on virgin Chickasha (originally classifies as Kirkland) and Stephensville (originally classified as Vernon) fine sandy loam, and in a rotation
of cotton, oats, and corn or darso. :

FEALIANINOY J0 "LIEd S "0 ‘288 NIIFTTINM TVOINHOHL




TaBLE 20.—Runoff and soil loss in runoff from terraces of various constant grades by classified groups of rains * for the 8-year pertod 1931-38

Rainfall Runoff i
Soil loss in runofl per

Verti-
Terrace No.? and grade, and | cslin- Land Amount Duration Amount Percent of rainfall
rainfall group terval slope .

Aver- ioh |- Avers : Aver- | e | ppiey | AVer-
High age igh a0 age Low { High neze

Pet, In. n. Min, | Min. . In, Pet. | Pet. Pet.
4.33 . 36. 20 8 SV SN SO, . 3 6.46 1 19.63 } 28,40

4.41 & 36, 20 .80 |.. . . 8 . G.36 ] 10.36 | 206.55
4.72 d 30, 21 a8, 3 6.04 | 10.39 ] 25.67
5,61 36,20 . X 6.55 | 36.75
4. 56 34,40 - B 9. .7 3.20 | 20. 52

Groups of rains for the period:

High-intensity rains:

3-C, 6-inch

4~C, 4-inch

5-C, 2-inch..

6-0, Level open-end....

6-E, Level apen-end 3_
Moderate-intensity rains:

3-C, 6-inch

4-C, 4-inch__

5-C, 2-inch

6~-C, Level open-cnd....

6-E, Leve! open-end 3.
Low-intensity rains:

3-C, &4nch

4~C, 4-inch__

5C, 2-inch

6-C, Level open-end...

6-E, Level open-cnd 3.

3

16.39 | 71.48
771 75,00
73.24
70. 28
67. 54

80.49
76.15

WS~
'QGC%NI:.‘!

101100

~porersie
NOISO@HE NI SNOTLVOIILSHANI

IRkl il
(3] ~1

BRRIZ
[3 ekttt

1,952

338 . .42 . 5 5 8 .
385 2 . o L 9. 6 . 67 s 3 L L
590 58 | .2 .6 . . 2l 3 . .02 .42
1,069 .06 : . . 5. . . .13
530 b .15 .4 . . . 32 . .59

PO i S o s

oot

BesIR

22

TOHLNOD

1 The rains are grouped into high-, moederate-, and low-intensity rains on the basis of 80-minute intensitics of 2 or more inches, 1 ta 2 inches, and 0.5 to Linett per hour.
3 The O terraces were on Zaneis (originally classificd as Vernon) and Chickasha (originally classified as Kirkland) fine sandy loam, 1,000 feet of which was virgin soil and 500 feet
cultivated slightly sheet-eroded soil.  Rotation: ‘Cotton, oats, and corn or darso.
E was 648 feet Jong on badly eroded Chickasha, Zaneis, and Stephensville (originally classified as Vernon) soil, and planted in a rotation of cotion and cowpeas; the cowpeas
were turned upder as a green manure.




Tasre 30.—Runoff and soil loss in runoff from long lerraces of variable grade on virgin and eroded sozl by classified groups of rains?! for the

8-year period 1931~38

Rainfall Runoff . X
ver | g i Soil loss in runoff
Terrace No.? and grade, and |; . . - tical 178 1 1.and : N : per acre
raimial groap Length ! Soil condition intclr- agc[z\ sllope Rains Amount Amount Percent of rainfall
val ¢ -
Tow t High ;Avcmge Low | High |Average| Low | High [Average] Low | High |Average
Annual for the period: Fi. Ft. |.Acres| Pct. | No. In. In, In. In. In. In, Pet. | Pcl. Pct. | Tons| Tons| Tons
2-B,0-tod-inch.. ... .... 2,536 | Eroded. ... 3.901 590} 2.79 } 55 19.58 | 36.201| 28.87 | 3.34 | 12.34 7.88 | 12.28 | 36.63 | 27.20 | 2.57 |11. 49 8.51
1= (‘ 0-to4-inch.__.. ... ] 2,350 | Virgin......... 3,91 6.16 |- 3.54 19.58 | 36.20 28.86 | 2.49 | 7.46 4.85 ] 10.55-] 20.61 | 16.8t | 1.95 | 8.75 5.42
AVOIAEC. e e RAT KN DRGSR RIS NURIPRIY BRI 85 |eccmen fomainn 28,87 [oecnn e [0 70 PN (R 22,06 1-iemun]omreen 6.97
3-B, 0-to 6-inch 2, 856 345 | 5671 3,50 } 5 19.58 | 36.20 | 28.93 .08 | 11,12 7.75 | .7.64 | 38.15 | 26.79 | 3.37 |15.20 9.78
2-( ‘ , 0- to B-inch 2,525 2.3 1.37 3.06 99°119.58 | 36.20 2019 3,70 791 5.49 | 13.51 | 25.36 18.8L | 2.05{ 7.88 6. 00
Average. . .ooio... ol 2,600 il len TR Y P Bi |-vieen fovmmnns 20,06 |_aeiven ceeien 6,62 |ocoaien e 22.78 [oecnafuianan 7.89,
Groups of rains for the period:
High intensity rains:
2-B, 0- to4-inch ...... 2,536 | Eroded... ... 39091 599 | 279 10 o1 492 2.79 .32 1 3.35 1.36 | 12.20 | 79.40 | 48.95| .31 | 3. 156
1-(‘ 0-to4-inch. ... 2,850 | Virgin ........{ 391} 6.167 3.5 {f * . - L6 2.02 .88 | 6,10 | 32,00 3154 -,25]| 271 1.13
Average ..o RIEE S FONESRTURNTRIN SURSUON [PORIN I 10 i b {1 P S R W -2 OO SR 4014 |oneens PR 1.35
3-B, -to 6-inch ... 2,856 roded..... <. 3.45| 567 3.70 } 10} 161] 422 2,79 { .41 2.76 1.271 156,60 | 67.00 | 45.52 | .51 ] 2.74 1.61
2-(%, 0- to 6-inch ... 2,525 | Virgin_..._... 2.93 4.37 3.66 ' - it .25 2,10 .08 9,50 | 60.00 35.13 .18 2,29 1,14
Average . L. cewieac] 2,690 |1 oeeiioimciie eimmme et e e 10 feoconn U ERR 1 1IN SRRt DS ) RS & I SO IS 30,33 |ovcnaifanioat 1.38
]\Ioder'\to intensity rains:
2-B, 0- to 4-inch .| 2,836 | Eroded........ 3.90 1 599 79 } 20 791 457 1,98 .27 217 110 29.10 {-91.90 | 55,56 | .33 | 2.52 1.18
1-C, 0: ta 4-inch, _. 2,350 | Virgin. 3.01 ] 6.16 ] “3.5¢ h ey A ’ 23] L1 .68 116,10 | 61.40 | 34.34 | .23 | 2.5¢ .78
AVOrage caluuaiaoas (IS S IS, 198 |owoendools 51115 PSRRI U 44,00 Lo ... b .8
-~ P
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3-B, 0- to 6-inch 2,850 | Eroded.
2-C, 0-to 6-inch.......| - 2,525 { Virgin.,

AVErage......iovaeen| 2,000

Low intensity rains:
2-B, 0- to 4-inch 2,536 | Eroded._......| 3 3 8 . . .
i=C, 0- to 4-inch 2,350 | Virgin . X . . g . . .20

Average RACE 5 2 K, R .32

3-B, 0- to 6-inch 2,856 { Eroded , 45 .67 | 3.7 1.05 04 5 411 3,00
2-C, 0- to 6-ineh 92,525 | Virgin .37 06 g : A GV T P .31 .00

Average 2,690 Fooooooo L) : 1,05 founiacs W36 f..o . 34,29

T'The rains are grouped into high-, moderate-, and low-intensity rains on the basis of 2 or more inches, 1 to 2 inches, and 0.5 to Linch per hour.
* All terraces on Chickasha (originally classified as Kirkland) and Zaneis (originally classified a5 Vernon) fine sandy loam and in a rotation of ecotton, oats, and corn or-darso.
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TasLe 31 ~-Runoff and seil loss in runaff from lerraced and unlerraced walersheds by classified groups of rains ' for the 9-ycar pertod 1930-88

Rainfall Runoff
Soil loss in runoft

per acre

Watershed designation aod Sjze | Land Amount Duration Amount Tercent of rainfall

rainfall group of arca | slope

Rains
" Aver- o prien | Aver- o | Aver | i Aver- i Aver-
Tligh | “age Low | High ago High age Low | High age Low | High age

. Acres | Percent 3 . In. In. [ Afin, [Min.| Min. In. In. | Percent| Percent! Percent| Tons | Tong |- Tons
Annual for the period:
Plot 13, Unterraced?.. ....0, .. 3.23 513 b 34401 28.83 . . 14051 37.57 | 2402 137.78 {124.30 83.72
Tlot 15-A;  Level open-end
terraces 3 3.13 3.42 3440 | 28,47 ... R .15 | 7. 7.01 | 2410 1440 .41 4.43
Ravine A, Graded terraces ¢ 35.00 4,94 34.40 | 28.67 nn . A . 12,41} 3248 | 20.89 FPRN

Groups of rains for the period:
High-intensity rains:
Plot 13, Unterraced. . ....... 3.23 J 316 o . 08, 14, 2! 04.37 | 44.44
Plot 15-A,- Level open-end |- - .
terraces 3.13 A " 950 . . 9. 78.87 1 38.35
Ravine A, Graded terraces..| 35,00 O 938 . 12, 70.62 | 44.09
Moderate-intensity rains:
Plot 13, Unterraced. —....._.|. 3.23 3 105 {1, 046 . . L0271 242 00:31 | 46.46
Plot 15-A, Level open-end G |
3.13 . ¢ N : - 15511, 525 582 1 .04 | L« .68 3.28 | 56.25 | 34.34
, Ravine A, Graded terraces. .| - 35,00 4,0 . 243 {1,060 6431 .30 | 1. L8610 24059 - 65.76.] 43.43
Low-intensity rains:
Plot 13, Unterraced . ... .-, 3.23 . 1 80 1 379 174 15 O .32 8.66 | 59.26 | 30.48
. Plot 15-A, Level open-end .
terraces 3.13 L K : 153 1 388 280 02 .29 W17 1.45 | 35.80({ 16.19
Ravine A, Graded terraces..{ 35.00 4, 9 210 | 662 390 | .05 | .34 .20 304 [ 47. 1] 24,76

1 The rain are grouped into high-, moderate-, and low-intensity rains on the basis of 30-minute intensities of 2 or more inclics, 1 to 2 inches, and 0.5 to 1 fuch per hour.
2 Plot 13 was on badly eroded Chickasha (originally classificd as Xirkland), Zancis, and Stephensville (originally classified as Vernon) fing sandy loam in a rotation of cotton and

cowpeas. . - . . - . R .
3 Plot 15-A was on badly eroded Chickasha (originally classified as Kirkland), Zanels, and Stephensville (originally classified as Vernon) fine sandy loam in a rotation of cotlon

and cowpeas. The terraces of this plot were 400 to 522 feet long, with vertical spacings, from 2 to 2.5 feet. .
4 Ravine A included the variable grade torraces of fields B and E (fig. 2) on badly eroded Chickasha (originally classified as Kirkland) and Zaneis fine sandy loam and in cul-

tivated crops. - Soil loss was not measured from this watershed.

TIALIAOIEOY J0 "IdHd 'S A ‘288 NIL@TING TVOINHOAL 98




TanLe 32—dverage annual crop yields from terraced and unterraced land Jor the 8-year period 1931-38

Crop yield per acre

Verti- | Grade| Length ; Ridge Channel Interval Total !
cal in- | per100 of ter- Soil condition
terval | feet race

Land

Arca designation slope

Corn | Seed Corn | Seed Corn Corn
or | cot- [ Oats| or | cot- | Oals| or Oats|{ or
idarso| ton darse{ ton darso darso

Oats

Field A:? . . . i . .| Lb. | Lb. | Lb. . | Lb. | Lb. | Lb.
Terrace 1- and §-A 0. 58 5. 3 206 § 301 312 162 | 287 30
Terrace 2- and 5-A... . . G 3 do. . 413 |- 854 591 207 § 5921 107
Terrace 3- and 4-A. B X 4 2 B 366 | 631 5902 469 | 693

Field C:3
Terrace 3-C 5 . 3 6 7. W7 4181 432 444 350
Terrace 4-C o2 N 4 o4 § E d 2 E E 4531 504 : 430 | 44t

2 . N .. 2 458 399

Tevel B 316 | (190

Plot C-1, unterraced .5 B IO - . VRN DU

Field B:$
Terrace. 2-B Eroded . 24 d 19
Terrace 1-C 0-4 | 2,330 | Virgin. . 471 2 281
Terrace 3-B_. 0-6'| 2,856 { Eroded.. 1o 1 107
0-6 | 2,525 | Virgin - () 75¢ 249

Terrace 2-C
Field ;¢ -
Terrace 6~F, open-end .. Level G48 U P S IO 1121 oo
Plot 14, closed-end terraces. 49 | 2-3.5 |..do .. 100 1. . . . U ERIES I 2 - R A2 H
Plot 15-A, open-end terraces. P ~-do.__[460-522 do. A4 MG U P -0, ) I A . 251
Plot 13, unterraced....__._. i .. . . . . O R, 394
Plot G:7
Plot G, closed-end terraces......_
Plot G-1, unterraced... .. ......

weigeto

gros s~

42
13

00 .5 | Level Virgin A e L5 379
L350 PR ¢ s D SPPR SRR PR O DR 111

—on

! These fotals include 1931 yields which are not included in the ridge, channel, and interval averages initiated in 1932,
2 Field A was on Chickasha (originally classified as Kirkland) and Stephensville (originally classificd as Vernon) fine sandy loam. Crops were grown as follows: Coiton, 1935,
1938; oats, 1932, 1934, 1937; corn, 1931, 1933: darso was planted in 1936 but failed; ’
3 Field C was on Chickasha (originally classified as Kirkland) and Zaneis (originally classified as Vernon) fine sandy loam. Crops were grown as follows: Cotton, 1932, 1935, 1038;
oats, 1931, 1934, 1937; corn, 1933; darso was planted in 1936 but failed.
4+ About two-thirds of the terrace was on virgin soil and one-third on soil that had been cultivated and was slightly sheet eroded.
3 Field B was on Chickasha and Zaneis fine sandy loam, Crops were grown as follows: Cotton, 1931, 1934, 1937; oats, 1933, 1936 (both the 1033 and 1036 crops failed on eroded soil;
the 1936 crop produced a small yield on virgin soil, which is reported as a total yield); curn, 1932; darso, 1935, 1938,
¢ Field E was on Chickasha, Stephensville, and Zaneis finc sandy loam: Crops. were grown as follows: Cotton, 1932, 1934, 1936, 1938; cowpens, 1931, 1933, 1935, 1037; the cowpeas
were turned under as green manurs,
7 The plots were on Stephensville and Chickasha fine sandy loam.” Crops were grown as follows: Cotton, 1932, 1934, 1936, 1938; cowpcus, 1031, 1933, 1935, 1937; the cowpeas were
turned under as green manure,
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TaBLE 33.—Crop yields from terrace ridges, channels,k and tntervals from Field A for the 8-year period 1931-38 !

Crop yield per acre 2 with vertical interval of—

Year and description of ares 3 Kind of crop 2.0 feet 3.5 feet 5.0 feet
o m . )
T (iixzce T Cl.'_l;ﬁce Average T%r_l:ace T en;nce Average Ter_r‘ncc T er_l;zlce Averago
1931 Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
RiQEe . cvome oo e e RSN R
Channel .

Interval..

hidge_.,-.....4...._..._..,.
Channel.

1934:
Ridge.coace-.-.
Channel,
Interval_.

Channel.
Interval.

Total. ... T
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1938:
RIAEO. e ciim el . L. | Cotton ool Ll 028.3
Channel Jecadoo i i
Interval. PR U WS

996. 9
316.8

0
662. 5

1,183.8
677.0
287.7
668. 5

1,261, 7
044.1
738.3
883.1

1,197.49
804.

Size of arca

Percent
Land slope 5,47

Acres
0.5

Percent
5.47

Percent

Acres
0.99

Percen

I

5,61

Acres
0.92

Percent
5.61

Acres
0.96

Percent
5.

Acres
1.38

Percent
5. 52

Percent
5.52

Percent
5.52

: g‘iel{l Atzvns located.on virgin Chickasha (Kirkland) and Stephensville (Vernon) soils.
Seed cotton.
3 All terraces were 700 feet long and had a constant grade of 4 inches per 100 feet.
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TasLE 34.—Crop wields from lerrace ridges, chawnels, aid inlervals from Field B
for the S-year pervod 1681-38"

!. Crop vield per acro * aceording to grade per 160 fect
+

Eroted soil Virgin soil

i
Year and description of area ? 1' Kind of crop
i

Tercace | Terriee | Terrree | errace 1 Terracg
-8, 0~ | 3-B3,¢-6 1 4-1,3 | 1-C, 0~} 2-C, 08
ipchos ¢ | inghes § | inchest | inclios 4 | Inches !

|

1

L}

1031 ' Pounds | Pounds Pownds | Pounds
DL T F PR -
Chanrnel. '
Tuterval.

1832;
Ridpa
Chanuel,
intervel.

i Colton......-.
R Y 1

mrm

SonE

RIJEO ceiecaee e caeael
Channal

=)
&
o e
LRrathch Wl

k41
2%

e LT

i Caotton
[ Ty P S |- DY
E L TRT T Oy P « > P
Tolal ... e [ £, F
1038; i
Ridge ... ... .,....._.___| Darse
Chaunel. ... - cvnicmaieaadooidol,
Inlerval.__ H
LT R S i

. r Aeres seres Aeres

R -1 SIS PR 5.90 5,67 4.70 .

Pereent | Pereent | Percent | Percent | Pereend
2,79 3.70 3.54

Lt SI0D8 e crae - '
i

Freet Fee? Fee Feel Feel
2.

Verticsl intervel of terruce 3,00 t 3.45 3.08 3.

1 Fleld 1 was locaied on “aueis (Vernow) sod Chickasha (Kirkiand) soil.

? Secd eotlon,
2 Longth of terraees wore: 2-B, 2,536 fvet} 3-12, 2,536 feet; 4-B, 2,885 feet; 1-{3, 2,350 feet; and 2-C, 2,525 feet.
+ Orpde ner 104 feet—torraces with variable grade.
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TasLE 85.—Crop yields from lerruce ridges, channels, and inlervals from Field €
Jor the S-year period 183188 ¢

Yerr and deseription of aren ?

i’i!dgc_ ...............
Channel._. . .
Intorvad._ . .

Ridgeo......... . ..
Channel.._. ... ... . .

1934
Ridge ... ... ...
Chanuel.... . .

5N
Ridpe. .
Chignnel
Interval... .

‘Ridga____,_... ..
Channel__.... ..
Interval...... .

Ridgoo..._. ...

Channel.___ ... ..

Interval_._. . ..
Totnd.o.... ..

RMgo _..o... ...o....
Chnonel... .
Tuterval. ...

Total....

Sire of aren

Land slope.... . ..

1

Kind of crol

Crop vieid per aere ? necordlng Lo grade

per i

feet

‘Fereace

iy
6 inehes 4

‘Tcrr!}cc

§ inghes +

Tereave

0,
2 Inches

Terrace
level

| Colton. .

Cetho L
[ T

g Core ..

; Cotton,_
RN <1 T
PR [

R 1 /S

+ Darso.. .

FE ' I

R

Lol

Outs .., ..
1

R 7.+ S

Founds

Pounds

TmE |

8i%8
532,0
a2, 5
5.1

6.0
H6.0
2821
3.0

468, 5
&M, 4
44
497 G

423G
154.0
207, 48

Pounds

Paynds

sleres
2.85

Feyeent
4,3

sleres
2.77

Percent
441

lerer

Pereent
4. 72

1 Field ¢ was lopsted on Zaneis (Vernou) and Chickasiis (Kirkland) spil,

? Seed cottol,

3 All terraces were 1,500 feet long with a verlical spacing of 3.5 feet und 1,000 feeb of Lhe nres wus virgin soil
st 1he other slightly eroded in WAk

¢ Qrads per M0 feet,




TaBLe 36.—Sotl and water losses from. conlrol plots on surface and desurfaced Stephensville. (Vernon) fine sandy loam by classified groups of
rains ' for the 11-year period 1930-40

Rainfall Water loss
Soil loss per acre
Rainfall group, plot number,? soil condition, and crop Amount Amount Pereent of rainfall
. Rains
Low | High | Average | Tow | High | Average | Low | High | Average | Low | High | Averoge
Num- .
Anunual for the period: ber' | Inches | Inches | Inches | Inches | Inches | Inches |Percent iPercent | Percenl Tons .} Tons Tons
3, Virgin surface soil, continuous cofton ... . ... 0.920 |  6.930 3.430 3.81 | 19.63 11.35 0.35} 68.52 16, 47
9, Deﬁurraced soil,! continuous cotton *..._. - .. .. ; 57| 20,45 | 37.40 30,22 § 2.972 | 12,070 7.5214 12.58 ] 34.20 24,89 0.911 50,95 27.53
8, Virgin surface sou bare hard fallow._. .. L0701 4.578 | 11.520 8180 { 10.30 | 32.63 2710 | 6.33 | 40.95 21, 86
Groups of rains for the period:
High-infensity rains
3, Virgin strface soil, continuous cotfon 2.... .. ;] L0590 | 2,489 . 805 3.55 | 62,70 32,33 0581 90,58 5.00
9, Desurfaced soil,t continuous cottan b, . .. . : 21 1.20 5,76 2.49 L318 [ 3681 1,300 4 1019 | -02.71 52.21 1L.00 ) 22.36 7.44
8; Virgin surface sml bare hard fullow._>. ... J LB [ 2831 1,348 | 80,83 | 86.25 5. 14 L6 [ 20,10 +4.90
Mederate-intensity rains: ' .
3, Virgin surface soil, continuous cotton 3 . .. ; L000 | 1641 377 001 66.93 24,07 00 8.20 1.67
'.) Desurfaced soil,* continuous cotton ¥ - ... ! 20 52 4. 15 I, 51 000} 2,634 .782 L0 L 85.60 51,79 L0001 30,04 2.80
8, Virgin surface soﬂ bare hard fallow... L1251 L0953 L T04 503 79.56 46, 62 .00 4.88 1,54
Lowsintensity rains:
3, Virgin surface soil, continuous cotton 3. .. .000. ] 1,515 145 L00 | 50,12 16.11 00 3.42 .28
9, Desurfaced soil,¢ continuous cotton %, ... . 0. ... 31 .36 4,12 .00 L0001 2,003 .9 .00 83.10 2.78 .00 3.50 + 83
8, Virgin surface soil, bare hard fallow..._ ... .. .. 000 | 1.992 L 287 001 92,47 31.88 .00 1.58 .42

t The rains are grouped mto high-, moderate-, and low-intensity rauﬁ on the basis of 30-minute intensities of 2 or more inches, 1 to 2 inches, and 0.5 to 1 inch: perhour,

2 Plots of 1/100:acre ou a 7.7-percent slope.

3 Planted parallel with slope. Average yield of seed cotton, 506 pounds.

¢ Desurfaced to a depth of 10 inches.

¢ Plantcd paralle]l with slope. Average yield of seed cotton, 307 pounds.
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