—

W
I ;
3

2 y

y i

SOIL CONSERVATION PRACTICES
AND CROP PRODUCTION
IN THE BLACKLANDS OF TEXAS

Conservation Research Report No. 15

AGRICULTURAL RESEARCH SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE
IN COOPERATION WITH
TEXAS AGRICULTURAL EXPERIMENT STATION




Contents
Page
The Blackland Prairies of Texas ____ ___ o __ 1
The Blackland Experimental Watershed __________. _________________ 4
Climate . __.____________ 4
Experimental practices and procedures _________________________ 5
Cropping and tillage praetices _________________________________ 5
Fertilizer use _________ ____ 7
Crop yields - . 7
Cotton _____ e 8
Oats and oats with sweetelover ____________________________ 9
Corn 13
Grain sorghum ____________ ___ _ _____ o ____ 14
Effect of crop sequence on crop yields in 3-year rotation _______ 14
Discussion .. ____________ ___ 15
Summary ___ 17
Conclusions _______________ 17
Appendix _____________ 18
Washington, D.C. Issued November 1971

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 — Price 25 cents

Stock Number 0111-0083

IES————
b e o

e



SOIL CONSERVATION PRACTICES
AND CROP PRODUCTION
IN THE BLACKLANDS OF TEXAS

By RarpH W. BAIRD and WALTER G. KNISEL, JR., research hydraulic enaqi-
neers, Sotl and Water Conservation Research Division, Agricultural Re-
search Service*

The effects of establishing conservation practices in the farming
system on crop production and farm income were of concern to
conservationists and farmers when soil conservation work was
expanded in the early 1930’s. Conservationists and engineers rea-
soned that reducing soil erosion and controlling storm runoff would
increase crop production. However, reasonable estimates of the
effects of conservation practices on crop yields could not be made
then from available data.

The Blackland Experimental Watershed was established in the
Blackland Prairie near Waco, Tex., in 1936 to test the effectiveness
of soil conservation practices on controlling erosion and storm
runoff. Records were kept of crop yields and land-use practices
from watershed areas with and without conservation treatments.
The crop yields during 1938-68 are presented in this report.

THE BLACKLAND PRAIRIES OF TEXAS

The major Blackland Prairie includes about 9 million acres and
the two minor prairies comprise about 2.5 million acres (fig. 1).2
The western boundary of the major prairie extends from near
the Red River about 15 miles west of Sherman, Tex., southerly
through Waco, Austin, and San Antonio—a distance of about 300

*During 1950-63 James B. Pope, agronomist at the Blackland Experi-
mental Watershed, was responsible for planning the changes in -treatment on
the conservation watershed and for the records of crop yields until his retire-
ment in 1963. Roy B. Sturdevant, Chester A. Thomas, and E. W. Ehlers, Jr.,
kept records of farm operation and crop yields during 1964-68.

2 GODFREY, C. L. THE SOILS OF THE BLACKLAND PRAIRIES. Tex. Agr. Expt.
Sta. Misc. Pub. 698, 23 pp. 1964.
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SOIL CONSERVATION IN BLACKLANDS OF TEXAS 3

miles. The prairie is about 75 miles wide near the Red River
decreasing to about 15 miles near San Antonio.

Houston Black clay and related soils occupy approximately
one-half the area of the Blackland Prairies. These soils are cal-
careous, dark colored, montmorillonitic clays that swell when wet
and shrink as they dry. In prolonged dry periods soil eracks de-
velop to 3 to 4 inches wide and 4 to 5 feet deep. These soils
are very slowly permeable when wet but absorb water rapidly
when dry.

Many of the deep, black clay soils had been intensively culti-
vated before 1938 with cotton the major crop and corn grown on
a much smaller area. Clean cultivation, intensive use of crop
residues by livestock, and limited equipment to incorporate crop
residues into the soil had led to severe erosion losses. Many areas
on the steeper slopes and those where runoff water concentrated
from upstream areas were severely gullied.

The climate of the area is characterized by long, hot summers
- and short, relatively mild winters. Annual precipitation, annual
temperatures, and length of growing season at five locations are
shown in table 1.

TABLE 1.—Climatic data for 5 locations in Blackland Prairie *

Annual Annual temperatures Length of
Location precipitation growing
Maximum Minimum season

Inches °F. °F. Days
Sherman___________________ 39.05 113 -2 227
Dallas, . omemmm s s 34..55 111 -3 235
Waco___ . __. 32.08 111 -5 253
Austin____________________. 32.58 109 -2 270
San Antonio_______________. 27.84 107 0 265

1 From ‘““Texas Almanac 1968-69,” Office of Environmental Science Services
Administration, State Climatologist. Data were from latest compilation by ESSA
as of Jan. 1, 1967.

The highest monthly precipitation usually occurs during April,
May, and June with a relatively dry period during July and
August. The lowest precipitation in July and August is more
pronounced and the increased amount in September is less pro-
nounced at Waco and Dallas than at the other locations. Precipi-
tation distribution varies greatly from the average, and large or
small amounts may occur any month of the year.

> A e e T
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THE BLACKLAND EXPERIMENTAL WATERSHED

The Blackland Experimental Watershed is located about 20
miles southeast of Waco, Tex., near the center of the major Black-
land Prairie (fig. 1). Records were maintained of rainfall, runoff,
sediment, and land use for about 4,000 acres of privately owned
land and for 840 acres of federally owned land, where more in-
tensive studies are conducted. .

The soils of the experimental watershed were formed from
Taylor marl. On the privately owned land, Houston Black clay and
associated soils occur on about 70 percent of the area with Heiden,
Wilson, and Crockett soils on the remainder. The Government-
owned land is more uniform with Houston Black clay on 70 per-
cent of the area and associated soils on the remainder.

The topography is typical of much of the major prairie with
slopes of 1 to 3 percent occurring on about 75 percent, slopes of
3 to 6 percent on about 20 percent, and slopes of less than 1
percent on the remainder of the area. Drainage is through broad,
flat valleys that are flooded during major runoff. Small, incised
channels that carry only minor flows may occur in the lower part
of the valleys.

Climate

The climate at the Blackland Experimental Watershed is much
like that shown for Waco in table 1. The annual precipitation
ranged from 18.22 inches in 1954 to 58.43 inches in 1957 with
an average of 33.71 inches (table 4, Appendix). Precipitation is
highest during April, May, and June, averaging 4.03, 4.46, and
3.59 inches, respectively, but as little as 0.52, 0.66, and 0.28 inches
have occurred in these same 3 months. During the 31 years less
than 1 inch of rainfall has been recorded in 14 years in July and
in 11 years in August, but more than 5 inches have been recorded
at least once for each month of the year. The maximum monthly
precipitation of 15.65 inches occurred in April 1957 (table 4,
Appendix).

Excess precipitation during the winter and early spring makes
preparation of the heavy clay soils and timely planting of cotton,
corn, and grain sorghum difficult. The largest crop yield is usu-
ally obtained when there is a good reserve of soil moisture in the

early spring and near average rainfall in late spring and early
summer,
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Experimental Practices and Procedures

Twec adjoining watersheds of about 300 acres each on Govern-
ment-owned land were selected for detailed studies of runoff,
sediment yields, and crop production. On these watersheds con-
servation practices could be established and land uses controlled.
This report is limited to a study of crop yields from these two
watersheds.

For 5 years (1938-42) both watersheds were farmed alike with
crops and practices commonly in use in 1937. This included culti-
vation of about 80 percent of the area in a rotation of cotton, .
corn, cotton, oats with cotton on one-half, corn on one-fourth,
and oats on one-fourth of the cultivated land each year. This
cropping system was used through the 1942 crop year on both
watersheds. It was continued on one watershed through 1968.

On the other watershed a conservation program was established
in the fall of 1942. It included increasing the area of permanent
grasses, terracing cultivated fields, establishing sodded waterways
where needed, and changing from the 4-year to a 3-year rotation
with fall-seeded oats and sweetclover, cotton, and corn (sequence
A). A cropping sequence of oats and sweetclover, corn, and
cotton (sequence B) also was used on three small fields of
the conservation watershed to obtain information regarding the
more desirable sequence of crops. Yields of the crops in sequence
B were obtained separately and were not included in the yields
from the major section of the conservation watershed. Starting
in 1957 grain sorghum gradually replaced corn, and no corn has
been grown on either watershed since 1966.

Cropping and Tillage Practices

Bedding and rebedding with straight rows, without regard to
topography, was the common tillage practice before planting cot-
ton and corn on both watersheds in 1938. Frequent cultivation
during the spring and early summer was the usual practice. Oats
were drilled in the cotton stalks after cotton harvest was com-
pleted. Most of these farming operations were done with one-row,
animal-drawn implements. After 1942 the 4-year system was
continued on the nonconservation watershed but with gradual
changes from use of one-row, animal-drawn equipment to two-row
tractor and later four-row tractor equipment.

On the conservation watershed the change to the 3-year rota-
tions with terraces required changes in field layout. Rows were
regularly laid out parallel to the upper terrace in each terrace
interval with point row areas in the terrace channels. Beginning
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in 1946 oat stubble and sweetclover on the conservation water-
shed were plowed with tractor-drawn, two-way plows with the
dead furrow in the terrace channel. This procedure maintained
terraces with only occasional extra work in the outlets or low
places in terrace ridges. To avoid the development of a deep, dead
furrow in the terrace channel, occasional plowing was done turn-
ing all furrows upslope (fig. 2).

Bedding and rebedding, without plowing, was the usual prac-
tice where a row crop followed a row crop, but occasionally fields
of grain sorghum or corn were plowed and bedded after the stalks
were shredded. Oats and oats with sweetclover were drilled and
fertilizer was applied after shredding stalks and disking.

Changes in farm machinery have affected both watershed areas.
The change from binders and threshers to grain combine for har-
vesting oats has resulted in more crop residue being left in the
fields and incorporated into the soil. Stalk shredders, used since
about 1950 in fields of grain sorghum, corn, and cotton, have
resulted in better utilization of crop residues. The use of cotton
desiccants and strippers for cotton harvest has resulted in earlier
completion of cotton harvest and earlier preparation of land in
the fall or early winter for the next year’s crop. Also, with larger
tractor equipment, plowing to a depth of 8 inches is common
rather than the 3- to 4-inch depth used in 1936.

Crop varieties were.¢changed on both watersheds as new and
improved varieties with greater yield potential became available.

rro 3 . a a
0 5 10 15 20 25 30 35
' FEET
FIGURE 2.—Cross section of terrace channels plowed with two-way plow: A4,
Dead furrow in terrace channel; B, no dead furrows in field.

N
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Fertilizer Use

Regular use of commercial fertilizers was not common in the
Blacklands area until the late 1940’s, and they were not included
in the original experimental plan for the conservation and non-
conservation watersheds.

The use of commercial fertilizers was started on the conserva-
tion watershed in 1949 (table 5, Appendix). Regular use of fer-
tilizers on the nonconservation watershed was initiated in 1962
to be comparable to the common practices in the Blacklands.

Crop Yields

The conservation program included several land-use and treat-
ment changes that were expected to affect crop yields. Some
treatments affected crop yields both directly and indirectly. The
integrated conservation practices resulted in less erosion and
runoff, which in turn affected crop yield, i.e., less erosion resulted
in more plant nutrients retained for crop production, and less
runoff resulted in more water retained for the efficient use of
plant nutrients for crop production.

Sediment yield from the conservation watershed was reduced
to about 12 percent of that from the nonconservation watershed.?
Terraces with the 8-year rotation and other conservation practices
reduced the amount of storm runoff about 23 percent during
1949-66 after the conservation program had been used for 6
years. However, terraces without the conservation program had
little effect on the amount of storm runoff.* Thig program also
required time before crop yields were increased (table 6, Ap-
pendix).

The conservation program as planned in 1942 included a
3-year rotation of oats-sweetclover (grown as a soil-improving
crop), cotton, and corn. As all three crops were grown each year,
the soil-improving crop (oats-sweetclover) might have affected
crop yields on one-third of the cultivated area the second year
but could not affect all crops until the fourth year of the rota-
tion. During the first 8 years the clover made little growth..Growth
improved appreciably when phosphorus fertilizer was applied on
the 1949 crop of oats-sweetclover.

“ BAIRD, R. W. SEDIMENT YIELDS FROM BLACKLAND WATERSHEDS. Amer.,
Soc. Agr. Engin. Trans. 7 (4): 454-456. 1964. A

+ BARD, R. W., RICHARDSON, C. W., and KNIsEL, W. G. EFFECTS OF CON-
SERVATION PRACTICES ON STORM RUNOFF IN THE TEXAS BLACKLAND PRAIRIE.
U.S. Dept. Agr. Tech. Bul. 1406, 31 pp. 1970.




8 CONSERV. RES. RPT. 15, U.S. DEPT. OF AGRICULTURE

Crop yields were analyzed statistically for periods without major
changes on either watershed. During 1938-42, when the same
rotation and practices were used on both watersheds, there were
no significant differences in the yields of lint cotton, corn, or oats
from the two watersheds. Annual crop yields from the conser-
vation and nonconservation watersheds are given in tdable 6
(Appendix).

Cotton

Cotton production in the Blacklands of Texas is greatly affected
by climate. Untimely rains increase cotton root rot and insect
damage. After the crop is mature, rains may cause harvest losses
and: lower lint quality.

During 1943-49 the average lint cotton yields from the two
watersheds were not significantly different (table 2, fig. 3). With-
out fertilizer and with difficulty in obtaining good inoculation, the
sweetclover growth was small and probably had little effect on
cotton yield. '

During 1950—62 the increased yield of lint cotton from the con-
servation watershed was significant—62 percent more than from
the nonconservation watershed. The combined effects of the fer-
tilizer and increased growth of clover cannot be separated from
results for this period.

During 1963-65 lint cotton production from both watersheds
was above average. Although more fertilizer was used on the
nonconservation watershed on all crops and no fertilizer was ap-
plied directly on cotton on the conservation watershed, cotton
yields from the nonconservation watershed were only 59 percent
of those from the conservation watershed—a large and significant
difference.

During 1966—68 no fertilizer was applied on lint cotton on the
nonconservation watershed and the yield was 52 percent of that
from the conservation watershed. The much larger cotton yields
from the conservation watershed than from the nonconservation
watershed during 1963-65 and 1966—68 indicate that some treat-
ment in addition to fertilizer use is needed to increase cotton
yields from the nonconservation watershed.

There was no significant difference in lint cotton yield from
the nonconservation watershed during 1938-47 as compared with
cotton yield during 1959-68. Precipitation was comparable for
these two periods: Average annual precipitation of 36.32 inches
(1938-47) —above average for 6 years; and 35.93 inches (1959—
68)—above average for 5 years. The 81-year average precipitation
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FIGURE 3.—Annual yields of lint cotton from two watersheds, 1938-68.

was 33.71 inches. During the 31 years very wet years seldom
produced high cotton yields. For the 12 years with less than
28.71 inches of rainfall, average lint cotton yield from the non-
conservation watershed was 166 pounds per acre. For the 8 years
with 28.71 to 38.70 inches of rainfall, near average lint cotton
yield was 145 pounds per acre. For the 11 years with more than
38.70 inches of rainfall, average lint cotton yield was 139 pounds
per acre,

Oats and Oats With Sweetclover

Oats were grown on both watersheds during 1938-42 and on
the nonconservation watershed during 1943-68. On the conserva-
tion watershed Hubam clover was fall planted with the oats during
1943-53 and caused difficult combine harvesting in some years
because of excessive green clover at harvest. Madrid sweetclover




“paysiajem
UOIJEAIBSU0D UO (g 9ouenbas) w0300 U0 pue J9A0[0}92MS-S180
[re uo 1z1Ieg *(89-9961) wny 3108 UIRIS 10 UI0D PUE S)BO U0 A[UO

M pu® (G9-g96T) peysivyem UO1BAIISUOIUOU U0 SAOID [[B UO IBZI[IIIO] ‘SN 63— ] 6% 6 9% ©e-0 v- '89-g96T
- *poySIa)BM UOIIBAISSUOD U0 I9AO0[9199MS-S1BO U0 ATUO I9ZI[[}18 ‘N 0°9 9°8% 9" ¥8 ST 79-6F61
H - 19Z1[1340] OU {UI0D pue ‘U03300 ¢ 19A0[0199MS-S}BO JO UOI}BJOL (SVBLID, ‘N ¢ %— 0 L2 R R oL S T2
-] ‘paysiolem

= JI9Y31d UO JOZI[I}19] OU 15180 pUe ‘107309 ‘U100 “U03309 JO UO0IF8J0T Iedk-F ‘SN T°%— 9°9¢ c ye s -Z5-8861
@ spysng sjoysng sjoysng

<

= SLVO

O. *PaYySIaBM UOI}BAIBSUOD

W U0 JI9AO[)99MS-§)BO pue (g 9ouanbas) U033109 U0 PUB paysIejem

= UOI)BAIOSUODUOU UO WINY3I08 ureJS 10 UI0D PUB S3BO UO A[UO IBZI[1}I8Y +8° 86 e 301 17002 89-9961
D. ‘poysid)em UOIJBAISSUOD UO IDAO[D]0MS-S}BO pue (g @ousnbas)

n 103109 UO PUE PaySiojem UOI}BAIISUOIUOU UO sdo1d [[B U0 IBZI[1}1d] 87921 2 08T 1°L08 - ¢9-g961
U, *paYSIojeM UOIIBAIBSUOD UO IDAO[}IIMS-518O UO Auo 19z11349,] +«8° 26 0" 6¥1 ] I¥Z - 79-0C61
B *19Z1]1}J9] OU {paysiajem Uol}

e ~gAJOSUO0D UO UIO0D PUB ‘U030 ‘19A0[D}09MS-5)80 JO UOI}B]01 {50811 ], ‘SN 2° 31 2 8L1 ¢ 061 6F-CF61
Ay *§180 pue ‘U03309 ‘UI09 ‘u03309 JO

R. UO017.)0d $I9ZI[I}18] OU {SPIYSIeem (30q U0 JUBWIEIL} UOI}BAIISUOIUON ‘TN 9°0T L ezl e 9¢e1 2F-8€6T
mm Spunoq spunod spunod

A~

> paysiarem

o] UOI}BAJOSUOD  paysiajem

Ww z FUBUIIBAL], | @UBBLBIIJ -UoN UOI}BAJIISUO)) polg

Z

w a1or 1od pIolA 93BIOAY

NOLLOD LNIT
99—886T ‘SpowLad SnowDa Humnp
SPIYSLIIDM UOUYDALISUOIUOU PUD UOLDALISUOI UO sdoud % 40 SYUIWIDIL) PUD SPJRLL 26DLIAY—"¢ TTEV.L

10



11

SOIL CONSERVATION IN BLACKLANDS OF TEXAS

. ‘uoryeoljdde 19z1[1349] 10} (XIpueddy) g a[qe] 9% ;
"[949] JuedI8d-G JB JUBDYIUIIS SIOUIIDPIP = 4 {[9A9] JU8dIad-G JB JUBOYIUSIS JOU §IUBISFIP="S"N 1

"(99-8961)
U03309 U0 pu® $380 PUB WNYSIOS UIBI3 U0 JOZI[I}I9] {S}B0 PUB ‘U03309

‘wny310s ured ‘U03309 JO UOIIBIOY] : POYSIO)EM UOIJBAIISUOIUON * (g
99UuLNbes) U03300 pPUE J9AO[IEOMS -S)BO UO J9ZI[1300] { wnySios uredd

PUB ‘003300 ‘I9AO[O}99MS-S1BO JO UOI}B}0Y] :poySIojem UO0I}BAIBSUO)) ‘SN 988 968‘2 %8L‘'s TTTTooC 89-8961
*I9ZI[1319] oU
{SJ80 puB ‘U03300 ‘WNYS3I0S UIRIS ‘U0}309 JO UOIBI0Y :poysiojem
UOI}BAIDSUOIUON] “I9A0[0}99MS-5)BO U0 A[UO J0ZI[1310] { WnySI0s ureild
pue ‘109300 ‘ISAO[}OOMS-S)BO JO UOIIBJOY :POYSINIBM UOI}BAISSUO)) *STT T €991 8L~ ¢9—LS6T
Spunog spunog spunoq
WNHDIO0S NIVID
‘pays .
-I3)BM UOIJBAIISUOD UO (g 99Usnbes) U0J309 U0 PUB I9A0[I199MS-51BO
[I® UO JOZI[I}1I9,] "PaYSIejem UOI}BAJIISUOIUOU UO UI0d UO A[UO JIOZI[I}IS] ‘SN & L— 6 0¥ L8 T TTTTTT 99-3¢961
"PAYSIS}BM UCIIBAJISSUOD UO IBAO0[OJ99MS-S)BO U0 A[UO JOZI[IIS,] «8° 9+ ¥ Q% %% T TTTTT T9-0S6T
"PAYSIoYEM UOIJBAISSUOD UO JOZI[I}I3] OU PUB ‘UOIJBIOI I1BIA-E ‘S90BII9 ], ‘S'N €' 1+ 8723 9'¢g T 67—E¥61
*I9ZI[I3I9] OU {S3BO
PU® ‘U03300 ‘UI0D ‘U0J30D JO UOIJBIOX IBIA-H—OWIBS SPAYSIoIBM ylog ‘SN 31— 28 74 6’8 T TTTTT SV—886T
sjppysng spoysng sjoysng

NY0D



12 CONSERV. RES. RPT. 15, U.S. DEPT. OF AGRICULTURE

was planted with the oats during 1954-68. It is an annual in this
area when planted in the fall. Spring growth of Madrid sweet-
clover is slower than for Hubam clover and causes less difficult
harvesting. In some years it produces a profitable seed crop after
oat harvest.

There was no significant difference in yield of oats from the
two watersheds for any of the periods (table 2, fig. 4). The
sweetclover grown with oats on the conservation watershed in-
creased harvest losses some years and may have reduced oat yield
by competition for moisture in dry years. The small application
of fertilizer (table 5, Appendix) on the oats-sweetclover (1949—
68) probably had little or no carryover effect on the following
crops of cotton, corn, or grain sorghum. Increases in yields of
these crops on the conservation watershed probably were caused
largely by the legume crop in the rotation.

80 I 1 I I 1 | I I 1 I ! I ! | I

BUSHELS PER ACRE

10 - o———0 CONSERVATION WATERSHED
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FIGURE 4.—Annual yields of oats from two watersheds, 1938-68.
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Oat areas on both watersheds were grazed by cattle through
the winter until late February, and sweetclover on the conserva-
tion watershed provided some additional grazing after harvest
of the oats. The value of the grazing was considerable but diffi-
cult to evaluate. Probably grazing caused some reduction in yield
of oat grain.

Corn

No fertilizer was used on either watershed during 1943—-49, and
the small differences in yield were not significant (table 2, fig. 5).
Yields of corn were low on both watersheds (fig. 5).

Corn yield increased on the conservation watershed during
1950-61 and was probably caused by the effect of the legume crop
in the rotation. Sweetclover made good growth when fertilizer
was applied to the oats-sweetclover. Although cotton was grown
the year following oats-sweetclover, the 27-percent increase in
corn yield compared with the corn yield from the nonconservation
area was important and significant.

The use of fertilizer on all crops during 1963-65 and on corn
during 1966 on the nonconservation watershed caused an appre-
ciable increase in corn yields with no significant difference be-
tween watersheds.

50 I | T T T I I I | I T | I I a L
40 |
w
S
< 30
o
w
oo
vy
i
= 20 -
=2
[2=]
10 ~
©———0 (ONSERVATION WATERSHED
Brewasan a NONCONSERVATION WATERSHED
0 | | | | | | | I 1 | | ] | | I

38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
YEARS

FIGURE 5.—Annual yields of corn from two watersheds, 1938-66.
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Although corn yields have increased with increased use of fer-
tilizers, the improved varieties of grain sorghum have produced
more grain than corn. Since 1957 corn has gradually been re-
placed by grain sorghum in the area, and corn has not been grown
on the experimental watersheds since 1966.

Grain Sorghum

Improved varieties of grain sorghum became available in the
early 1950’s. The earlier combine harvesting of grain sorghum
makes possible earlier fall tillage and better weed-control prac-

I I I I I |
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4,000
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>
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FIGURE 6.—Annual yields of grain sor-
ghum from two watersheds, 1957-68.

tices with grain sorghum
than with corn. By 1957
grain sorghum had replaced
corn in some of the rotations
on the experimental water-
shed.

During 1957-62 grain sor-
ghum on the conservation
watershed produced 60 per-
cent more grain than the
grain sorghum without ferti-
lizer on the nonconservation
watershed —an important
and significant difference
(table 2, fig. 6).

During 1963-68 grain sor-
ghum yields increased on the
nonconservation watershed
with fertilizer used on all
crops during 1963-65 and on
oats and grain sorghum dur-
ing 1966—68 in the 4-year ro-
tation. The yield was 12 per-
cent less than yield of grain
sorghum from the conserva-
tion area for this period—a
nonsignificant difference.

Effect of Crop Sequence on Crop Yields in 3-Year Rotation

When the crop rotations were planned for the conservation
watershed, no information was available regarding the more de-
sirable sequence of crops in the 3-year rotation of oats-sweetclover,
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cotton, and corn (sequence A) or oats-sweetclover, corn, and cot-
ton (sequence B). Therefore during 1956-61 the sequence of
oats-sweetclover, grain sorghum, and cotton (sequence B) was
used on three small fields on the conservation watershed so that
each crop would be grown on one field each year. The fertilizer
wag applied to the oats-sweetclover only so comparisons could be
made with the oats-sweetclover, cotton, and grain sorghum
(sequence A) used on the major part of the conservation water-
shed. The difference in grain sorghum yields was significant
(table 3), but the effects.on yields of oats and lint cotton were not
significant.

During 1962-68 additional fertilizer was used on cotton in the
oats-sweetclover, grain sorghum, and cotton (sequence B). Differ-
ences in yields of the three harvested crops were nonsignificant.
The value at 1968 prices of the increased yield of oats and lint
cotton from the oats-sweetclover and cotton in the oats-sweet-
clover, grain sorghum, and cotton rotation (sequence B) was about
twice the cost of the additional fertilizer applied.

DISCUSSION

During 1938-42 almost 80 percent of each watershed was in
cultivation and the remainder in permanent grasses. Small areas
were in native grasses cut for hay, and the pastures were used
primarily by cattle and mules or horses.

The conservation plan established on the conservation water-
shed during 1942-43 included an increase in grassland for grazing
from 61 acres during 1938-42 to 95 acres in 1943. The grassland
was gradually increased to 124 acres in 1968. The areas changed
to pasture included some of the steeper cultivated sections, areas
along drainageways that were subject to overflow from large run-
off, and small areas resulting from the revision of field boundaries

to eliminate some of the very short rows in irregularly shaped
fields.

The changes to pastureland on the watershed without conser-
vation practices followed a similar pattern. Grassland for grazing
was increased from 62 acres during 1938-48 to 120 acres in 1968,

With improved practices on the grassland and better manage-
ment of livestock, returns from grasslands are now an important
part of income from farmlands. Grasslands can be managed to
carry a cow and calf on about 8 acres with little supplemental
feeding. :
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SOIL CONSERVATION IN BLACKLANDS OF TEXAS 17
SUMMARY

The Blackland Experimental Watershed is comparable to much
of the Blackland Prairies. The effects of conservation practices
and fertilizer use on crop production are applicable to much of
the Blackland Prairies. Significant differences in crop yields from
the two watersheds were not obtained until after phosphorus fer-
tilizer was used in 1949.

Lint cotton yields during 1950-68 from the conservation water-
shed with the 3-year rotation—oats-sweetclover, cotton, and corn
or grain sorghum with fertilizer used only on the oats-sweetclover
—were significantly greater than from the nonconservation water-
shed with a 4-year rotation—cotton, corn, cotton, and oats. The
use of phosphorus and nitrogen fertilizer on all crops on the non-
conservation watershed had little effect on the cotton yields during
1963-65.

Oat yields from the two watersheds did not differ significantly
for any of the periods tested. The use of sweetclover as a soil-
improving crop with oats on the conservation watershed probably
caused some reduction in oat yields because of competition for
moisture and nutrients and increased harvest losses.

Corn yields on the conservation area the second year after
fertilized oats-sweetclover were significantly more than yields of
nonfertilized corn on the nonconservation watershed. However,
application of fertilizer to corn on the nonconservation watershed
increased yields sufficiently so that the difference in yield from the
two watersheds was not significant.

Grain sorghum yields were significantly greater from the
conservation watershed during 1957-62 than from the nonconser-
vation watershed without fertilizer. The application of nitrogen
and phosphorus fertilizers on the nonconservation watershed in-
creased grain sorghum yield sufficiently so that the difference in
“yield between the two watersheds was not significant during
1963-68.

CONCLUSIONS

Cotton in the Texas Blacklands apparently needs some treat-
ment in addition to fertilizer to cause appreciable increases in
yield. In this study the use of sweetclover with application of
fertilizers 1 year in the 3-year rotation has been-more effective
than application of fertilizer to cotton. Oats, corn, and grain
sorghum on the nonconservation watershed have responded with
increased yields the year fertilizers were applied. Fertilizer rates
for maximum profit were not a part of this study.
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