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SUMMARY 
Experiments were conducted during 1953-58 on 

(I)  the influence of cropping systems on the Gulf 
Coast Prairie on crop yields, soil improvement and 
conservation; (2) the influence of nitrogen fertilizer 
on crop yields and (3) fertilizer tests on continuous 
and rotated cotton. 

Cropping systems producing the highest forage 
yields, with and without nitrogen fertilizer, were 
those which contained a legume. 

A 2-year system, the first-year oats and Sudan- 
<grass and the second-year cotton, produced the low- 
est forage yield of any system tested and showed 
little effect on soil improvement. 

High forage yields were obtained from all crop- 
ping systems containing Hubam. A 3-year system 
of first-year oats-Hubam, Sudan; second-year Hubam, 
Sudan and third-year cotton provided forage over 
a long period of time. The year this system was 
in cotton, the land was easier to work, there were 
not as many weeds and better stands of cotton were 
obtained. The main disadvantage of this system 
was that two planting operations a year were re- 
quired. 

Cropping systems containing Dallisgrass and 
White clover are more highly recommended than 
all other systems tested. These forage crops furnished 
year-round grazing and required only one planting 
operation per cycle of the cropping system. The 
disadvantages of these forage crops are: (1) a good 
seedbed is necessary to obtain a good stand of Dallis- 
grass; (2) White clover can cause bloat in cattle; 
(3) 2 years are needed to obtain high forage yields 
and (4) it is difficult to obtain a good seedbed for 
corn or cotton when the land goes out of forage 
production. 

Dallisgrass and White clover produced higher 
forage yields and were better able to utilize nitrogen 
fertilizer following cotton than when following corn. 

Fescuegrass, in a 5-year cropping system of 3 
years fescuegrass and 2 years cotton, produced winter 
and spring grazing, high forage yields the first year 
in the system when treated with nitrogen fertilizer, 
and required only one planting operation. This sys- 
tem, however, was the most unsatisfactory system 
tested, because it was difficult to maintain a good 
stand of fescuegrass and low yields were produced 
without nitrogen fertilizer. I n  preparing the land for 
cotton, the plots coming out of fescuegrass were more 
difficult to work, and poorer stands of cotton were 
obtained than in any other system tested. 

Statistical analysis showed that there were no 
significant differences in cotton yields because of 
the treatments in 1953. In  1954 nitrogen fertilizer 
produced a highly significant difference in the in- 
crease in yields and in 1955 a significant difference 

was caused by the interaction of nitrogen and crop 
rotation. In 1956 the effects of cropping systems 
became apparent in increased yields. In  1956-57 
there was a highly significant increase in yields be. 
cause of crop rotation, and in. 1957 a highly signifi- 
cant increase in yields because of nitrogen fertilizer. 

The three cropping systems recommended for the 
Gulf Coast Prairie are: (1) a 5-year system of 3 years 
Dallisgrass-White clover and 2 years cotton; (2) a 
3-year system of first year oats, Hubam, Sudan; sec- 
ond year Hubam, Sudan and third year cotton; (3) 
a 2-year system of first year Huham, Sudan and sec- 
ond year cotton. 

Applications of 60 pounds of nitrogen per acre 
per year produced an average increase in cotton 
yields in all systems tested. 

In  comparing the fertilizer tests on continuous 
cotton and cotton rotated with Dallisgrass and White 
clover, the nonfertilized, rotated cotton produced 
an average yield increase of 550 pounds of seed 
cotton per acre per year more than the nonfertilizetl 
continuous cot ton. 

In  the fertilizer test on continuous cotton, thc 
highest average increase in yield was produced 11) 

the 90-30-60 treatment. This treatment produced 
380 pounds of seed cotton per acre more than thc 
nonfertilized cotton. The second highest increast 
was obtained from a 45-0-0 treatment, which pro 
duced an average increase of 190 pounds of seed 
cotton per acre. 

I n  the fertilizer tests there was a larger increasc 
in yield of rotated cotton with fertilizer than in thc 
continuous cotton. In the fertilizer test on rotated 
cotton, nitrogen was the most effective element and 
phosphorus the next in increasing cotton yields. Fer 
tilizer applications of 90-30-0 and 45-30-0 producecl 
the highest yields with an average of 1,430 and 1,390 
pounds of seed cotton per acre per year, respectivel!. 

A 5-year system of 3 years Dallis,grass and Whit( 
clover and 2 years corn increased first and second 
year corn yields 42 and 56 percent more than thc 
continuous corn. When nitrogen fertilizer was ap. 
plied, there was an increase in yields of 21 and 12 
percent more than the fertilized, continuous corn. 
The application of 60 pounds of nitrogen increased 
continuous corn yields 60 percent. Combination+ 
of crop rotation and nitrogen increased first and 
second year corn yields 96 and 88 percent more than 
the nonfertilized continuous corn. 

Cropping systems of Dallisgrass and White clover 
are recommended as soil improvement crops for corn 
as well as cotton. 

A deficiency of soil moisture was a major limiting 
factor in cotton and corn yields during this experi- 
mental period. 
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Figure 1. The Gulf Coast Prairie Region of Texas. 



influence of Cropping Systems on Cotton anld 
Corn Yields on the Gulf Coast Prairie 

B. E. Jeter, J. C. Smith and E. 1. Whiteley* 

1 RF.CEN.I. YEARS ROTATION, one of the oldest funda- I mentals of crop production, has been challenged 
1): 1n;iny crop specialists and farmers. Rotation, ac- 
(01-cling to some workers, has become a liability in- 
j[e;~tl ol an asset. Members of this group contend that 
i f  the farmer wants to get maximum economic pro- 
tluction from his land, he must plant the maximum 
of high value crops every year. This idea has some 
justification, since a single set of soil management 
practices can be applied to the land. These manage- 
ment  practices require less farm machinery and lower 
crop production costs. With the expanded use of 
tertilizers, yields have been maintained at a fairly 
high level. 

Unfortunately with the passage of time, crop 
\ieltls have shown a gradual decline. This decline 
\bows that no single system of soil management will 
tit all  coils and produce economic returns to farmers. 
Because of crop surpluses, acreage controls and de- 
clining yields, farmers and research workers have 
taken a closer and more critical look at rotations. 
The need for additional cash income has led to the 
introtluction of the beef cattle enterprise into the 
taming systems on the Gulf Coast Prairie of Texas, 
Fiqure 1. This has led to the problem of finding 
tropping systems which will produce the most eco- 
nomical returns by increasing cash crop yields and 
~)rotlucing adequate forage yields for beef cattle 
protluction. 

CLIMATE AND RAINFALL 
The Gulf Coast Prairie is generally favored with 

lelatively low summer temperatures and abundant 
lainfall. The average annual rainfall at Angleton 
for a 45-year period, 1914-58, is 47.46 inches, Table 
1. P.ainfal1 is fairly uniform throughout the year, 
;~lth~ugh it may be quite variable within any given 
!ear. The rate of evaporation varies considerably, 
2nd the climate is characterized by wet winters and 

SOIL TYPE 
The Gulf Coast Prairie includes some 8 million 

acres of dark colored soils with black to gray clays 
and some sandy loams. The main soil series are 
Lake Charles, Beaumont, Harris, Hockley, Katy and 
Edna (4) . 

The Lake Charles clay was selected for this study 
because it is the most extensive and important soil 
in the area. It is a dark ashy-gray or black clay, 
which is slowly permeable to rainfall. Drainage is 
poor, and planting is retarded sometimes by excessive 
rains during the spring. The soil is very sticky when 
wet, but when dry, the soil in cultivated fields 
crumbles and in uncultivated areas cracks deeply. 

Normally, the soil pH is neutral with a range 
of 6.5 to 6.8; native soils are medium to high in 
nitrogen, low to very low in phosphorus and medium 
to high in potassium (4). 

EXPERIMENTAL PLAN 
This bulletin is a report on an experiment begun 

in 1953 on the influence of cropping systems on the 
Gulf Coast Prairie on crop yields, soil improvement 
and conservation. The research was conducted at 
Substation No. 3, Angleton. 

Objectives 
The main objectives of the project were (1) to 

determine the effects of certain cropping systems on 
soil productivity on Lake Charles clay; (2) to obtain 
information which can be used in formulating 
good cropping systems; (3) to derive methods where- 
by soil productivity may be maintained for given 
soil and land conditions; (4) to determine the effects 
of good cropping systems on soil structure and air- 
water relationships and (5) to determine the com- 
bined effects of known positive practices on crop 
production. 

hi tlrouth during the summer. The average growing 
teason from the last '.,killing frost in the spring, Field Design 
February 22, to the first killing frost in the fall, This test was conducted on an area of Lake 
December 2, is 282 days. Charles clay soil that had been in cultivation for at 

least 50 years. 
Respectively, assistant agronomist and superintendent, Sub- 
station No. 3, Angleton, Texas; and associate professor, Depart- The experimental design was a split plot random- 
went of Soil and Crop Sciences, College Station, Texas. ized block, replicated three times. The  cropping 



TABLE 1. MONTHLY ANW ANNUAL PREClPlTATlON AT ANGLETON, 1953-58 AND THE 45-YEAR AVERAGE, 1914-58 

Month 

Average 

1953 1954 1955 1956 1957 1958 1953-58 45- 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Total rainfall 
Average annual 

rainfall 
Departure from 

average 

systems used in this study were selected to give the 
maximum range in soil improving practices, Table 2. 
Cotton and corn were used as index crops to measure 
the effects of the different practices included in the 
tests. The selection of grasses and clovers used in the 
cropping systems was based on experiments conducted 
since 1914 at the Angleton station. These earlier 
tests indicate that oats, Sudan, fescue and Dallisgrass 
are the best grasses for the area and that Hubam and 
Louisiana S-1 White clover are the best legumes. 
Each crop in each system appeared every year during 
the study. 

An additional 3 x 2 factorial fertilizer test with 
three replications was carried out at the same time as 

TABLE 2. CROPPING SYSTEMS USED I N  THE TEST AT ANGLETON, 
1953-58 

Year in 
System no. system Cropping system 

Continuous cotton 
Oats, Sudan 
Cotton 
Hubam, Sudan 
Cotton 
Oats-Hubam, Sudan 
Hubam, Sudan 
Cotton 
Dallisgrass-White clover 
Dallisgrass-White clover 
Cotton 
Dallisgrass-White clover 
Dallisgrass-White clover 
Dallisgrass-White clover 
Cotton 
Cotton 
Fescuegrass 
Fescuegrass 
Fescuegrass 
Cotton 
Cotton 
Continuous con 
Dallisgrass-White clover 
Dallisgrass-White clover 
Dallisgrass-White clover 
Corn 
Corn 

the major test. The test included two cropping sys. 
tems, one of continuous cotton and the other a 3-yea1 
cropping system of 2 years of Dallisgrass and M7hite 
clover and 1 year of cotton. The general manage, 
ment of this test was the same as in the major test. 

All of the forage crops produced in both test\ 
were cut and baled for hay; none was used as ,greel: 
manure crops. 

Fertilizer Treatments 
The fertilizer treatments used in this test ulert 

based on previously conducted experiments at Angle 
ton station (10) . In the main test each plot receivet 
an average of 30 pounds of available phosphoru~ 
(P205) per acre per year. Where a legume appearei 
in the cropping system, all of the phosphorus wal 
applied at the beginning of the sequence when thi  
legume was planted. Two levels of nitrogen wert 
used in the main test. One-half of each plot receiver 
60 pounds of nitrogen per acre per year and the other 
half of the plot received no nitrogen. 

The supplemental fertilizer test included threi 
rates of nitrogen, 0, 45 and 90 pounds per acre pe: 
year, and two rates of available phosphorus (P203) 
0 and 30 pounds per acre per year. All of the pho( 
phorus was applied to the legume at the beginnin[ 
of the cropping sequence. Two extra treatments wert 
added to each replication of the test so that potassiulr 
(K20) could be tested at two levels, 90-30-30 (9 
pounds of nitrogen, 30 pounds phosphorus as P,O, 
and 30 pounds of potassium' as K 2 0 )  and 90-30-61 
pounds per acre per year. 

Crops 
The selection of a cropping system should b~ 

based on the individual farmer's needs. All t h ~  
forage crops used in this study fit in well with Gul, 
Coast Prairie farming and ranching enterprises. 



OATS 
Oats, Avenn sativn, are the most popular small 

qrain crop produced for forage on the Gulf Coast 
Prairie. They are winter annual grasses which pro- 
duce forage of high quality from December to May, 
a season when green forage is limited. Good stands 
itre easy to obtain with little seedbed preparation. 
To obtain high yields, however, a well-drained and 
reawnably fertile soil is required. They produce 
nunlerouc, small fibrous roots which penetrate the 
(oil several feet. 

Oats are used for grazing, hay, silage and as a 
\oiling crop. They are an ideal crop when grown 
in pure stands or as a companion crop with Hubam 
clover. The varieties, Mustang, Alamo and Goliad, 
have been the most consistent in performance in this 
area (7) . 

Oats were recommended over all other temporary 
winter pasture grasses until 1956 when they lost their 
po~~ularity because of .Helminthosporium blight and 
other plant diseases such as smut, crown rust and 
rtem rust (1) which seriously affect forage yields. 
Few oats will be planted in the area until new blight 
and disease-resistant varieties are developed. 

GULF RYEGRASS 
Gulf ryegrass, Lolium multiflol-urn, is a ryegrass 

\ariety released in 1958 by the Texas Agricultural 
Experiment Station and the Agricultural Research 
Senice, USDA. It is becoming the most popular 
temporary annual winter pasture grass on the Gulf 
Coast Prairie. Most of the acreage which has pre- 
\ionsly been planted in oats has been replaced by 
(,ulF ryegrass. Under normal conditions it can be 
jjlanted as early as September 15 and will provide 
eraling from November to June. Good stands can 
he obtained with little seedbed preparation. It  grows 
~ve l l  on wet land, but forage yields are low if drainage 
i \  poor. It produces a very small, fibrous, shallow 
I oot Yvstem. 

Gulf ryegrass is used for grazing, hay and silage. 
l i  is superior to the already popular Italian ryegrass 
1)ecause it is more disease resistant, produces forage 
over a longer period of time, produces a higher yield 
01 heed and reseeds itself (11). 

SUDANGRASS 
Sudangrass, Sorghztnl vulgal-e sz~danense, is one of 

the most valuable summer annual temporary pasture 
crasses grown on the Gulf Coast Prairie. It  can be 
pl;~nte(l as late as JuneT1;- makes rapid growth and is 
d ~ o u t h  tolerant. ~ o o c l  stands and high yields have 
heen obtained by drilling in 20-inch rows with a pas- 
rule dream planter following oats, ryegrass and Hu- 
ham clover without any additional seedbed prepara- 
tion. Sudangrass is a fibrous-rooted plant which 
::n\n in clumps. It produces good vields on soils 

ranging from light sands to heavy clays. Highest 
yields are obtained from soils high in organic matter 
and fertility. It  responds readily to nitrogen fertilizer. 

Sudangrass is used for grazing, hay and silage. 
It  produces an abundance of leaves and sweet juicy 
stems that are readily eaten by livestock. The vari- 
eties most commonly grown in the area are Sudex 
and Sweet Sudangrass. Sudex is more palatable, pro- 
duces a nonshattering seed and is more disease re- 
sistant than most other Sudangrass varieties. 

DALLISGRASS 

Dallisgrass, Paspalum dilatatum, is one of the 
most desirable perennial warm-season' grasses pro- 
duced on the Gulf Coast Prairie. It  grows in clumps 
and produces most of its leaves near the base of the 
plant. The plants normally grow 2 to 4 feet tall 
and produce forage of excellent quality. One of 
its most favorable characteristics is its deep, strong 
root system. 

Dallisgrass grows well on soils ranging from clays 
to sandy loams. It is very well adapted to Lake 
Charles clay which is found so extensively on the 
Gulf Coast Prairie. It  requires a medium to high 
fertility level for good forage production (6) . 

Dallisgrass is one of the first warm-season grasses 
to begin growth in the spring and one of the last 
to cease growing in the fall. In some years it remains 
green throughout the winter. A low of 26O F. on 
October 6, 1959, at the Angleton station, had no 
effect on Dallisgrass, while all other warm-season 
grasses showed severe damage. 

Its characteristic of growing in clumps makes it 
an ideal companion crop to be grown with Bermuda- 
grass and White clover. The mixture of Dallisgrass 
and Louisiana S-1 White clover is very desirable. 

The forage produced by Dallisgrass is primarily 
used for grazing. It  procluces hay of high quality, 
but is not recommended as a hay crop because its 
leaves are produced near the soil surface and many 
of them cannot be harvested. 

The main disadvantages of Dallisgrass are the 
difficulty encountered in establishing a good stand, 
which is a result of poor seed quality and the low 
forage yields which are to be expected the first year 
after planting. 

FESCUEGRASS 
Ky 31 fe~cue~grass, Festuca nrzlndinacea, is the best 

perennial cool-season grass grown on the Gulf Coast 
Prairie. It  provides forage from late fall until early 
summer. Fescue roots are numerous and coarse and 
normally penetrate several feet through dense sub- 
soils. Stands are easy to establish and high yields 
can be expected the first year if it is planted on 
a fertile. moist soil and proper management practices 



be disked to break up the larger clods and harrowed 
to level the seedbed. Levelling the seedbed is essential 
on the Gulf Coast Prairie to obtain the best possible 
surface drainage. If the seedbed is not level, poor 
stands will result from excessive moisture in the low 
spots in the field. If the seedbed is loose, it should 
be rolled before planting. 

SEEDING-On the Gulf Coast Prairie the best time to 
plant grasses, legumes and small grains for grazing 
is between October 15 a n d  December 1.  Plantings 
made earlier will suffer from attacks of diseases, and 
the young seedlings from later plantings may be killed 
by frost. 

The best stands of Hubam, Louisiana S-1 White 
clover and Dallisgrass were obtained when the seed 
were broadcast on the surface of a well-prepared 
seedbed and rolled with a corrugated roller or culti- 
packer. Oats and fescue were drilled in 10-inch rows 
before seeding the small seeded grasses and legumes. 
The legume seed were inoculated with the proper 
strain of bacteria. Sudangrass was planted in 20-inch 
rows about May I .  

FERTILIZERS-Since phosphorus does not move freely 
in the soil profile, it was broadcast on the surface 
and disked into the soil or was drilled into the soil 
in 10-inch bands before planting (8) . Thirty pounds 
of phosphorus (P205) per acre per year were applied 
at the time of planting the forage crops. All of the 
phosphorus to be applied to the cropping system was 
applied to the forage crops. Thus, the 1, 2, 3 and 
5-year systems would receive the equivalent of 30, 
60, 90 and 150 pounds of phosphorus (P,O,) per 
acre when the forage crops were established. 

Each plot was split. One-half received the equiva- 
lent of 60 pounds of nitrogen fertilizer per acre per 
year, and the other half received no nitrogen fertilizer. 
The nitrogen fertilizer was broadcast annually on 
the various cropping systems in the following manner: 

Oats, Sudnngrass 

The 60 pounds of nitrogen were divided equally 
between the oats and the Sudangrass, 30 pounds ap- 
plied in the fall at the time of planting the oats and 
30 pounds applied in the spring a t  the time of plant- 
ing the Sudangrass. 

Hzc barn, Sudangrass 

The 60 pounds of nitrogen were applied to the 
Sudangrass and none to the Hubam clover. 

Oats-Hubam,, Sudangrass; Hlr barn, Sudan 

The 60 pounds of nitrogen were divided equally 
between the oats-Hubam and Sudangrass the first 
year. When Sudangrass followed Hubam the second 
year, Sudangrass received all the nitrogen. 

In those cropping systems containing Dallisgrasi 
and White clover, 15 pounds of nitrogen per acre 
were applied in the fall to enhance the establishment 
of Dallisgrass. The remaining 45 pounds were ap- 
plied in the spring at the time White clover goej 
into its period of minimum production and at the 
time Dallisgrass is beginning its period of maximum 
production. 

Fescuegrass received 30 pounds of nitrogen pel 
acre at planting time or at the time it began it( 
growth in the fall. The remaining 30 pounds were 
distributed as growth warranted. 

CROP UTILIZATION-The forage crops in the variou5 
cropping systems were selected in order to furnisll 
year-round grazing as near as possible. Because of 
the design of the experiment, it was impossible to 
graze the various forage crops, so the forage wat 
removed as hay. 

ROW CROPS 

LAND PREPARATION-Cotton and corn received the 
same seedbed preparation. Land going out of forage 
production and into row crops was disked in the fall 
as close to October as possible; around December the 
land was bedded and in early spring was row disked. 
If land was used for continuous cotton and corn, o~ 
row crops had followed row crops in the sequence. 
the row crops were shredded as soon after harvert 
as possible. The land was then bedded and rebedded 
in December when possible and was disked lightl! 
before planting. Early preparation of the seedbed 
is important from the standpoint of insuring enough 
soil moisture for germination and early seedinp 
growth. 

SEEDING-Deltapine 15 cotton was planted April 1 oi 
as soon after that time as weather conditions wert 
favorable. The seed were planted 1 to 2 inches deep 
on top of the beds, at a rate of 20 to 30 pounds oi 
seed per acre. The final stand was thinned to thret 
to four plants per foot of row. 

Corn on the Gulf Coast Prairie should be planted 
as close to March I5 as possible. Texas Hybrid 5-1 
is the corn hybrid recommended for the area. Undel 
dryland conditions 18-inch spacing between plant4 
in 40-inch rows, or 8,500 to 9,000 plants per acre, ha, 
given the highest yields at the Angleton station 
Under irrigation, spacing of 12 to 9 inches in 40-inch 
rows, or 12,000 to 16,000 plants per acre, is recom 
mended for highest yields. 

FERTILIZERS-The continuous cotton and corn received 
the equivalent of 30 pounds of available phosphoru! 
(P205) per acre at the time of planting. All al 
the row crops received two levels of nitrogen fer. 



u5et-1 extensively throughout the area. Texas hybrids 
34. 90 and 28 are the most productive yellow hybrids, 
xntl  Texas 17Mr and Asgrow 10IMT are the most 
popular white hybrids (3) . 

Cropping Systems 
'I'he nine cropping systems tested during this study 

con\istecl ol cotton and corn, grown continuously and 
rotatetl with the forage crops best adapted to the Gulf 

Prairie. 

INUOUS COTTON 
~ontinuous cotton was planted on the same land 

rear after year. This is the most common practice 
thl-ougout the area. It is one of the main reasons 
for the Gulf Coast Prairie's low average cotton yielcls. 

SUDANGRASS; COTTON 
,,, this 2-year cropping system with the first year 

planted to oats and Sudangrass followed by cotton 
rile second year, the oats were planted in the fall 
Tor winter forage and the Sudangrass was planted 
in the spring for summer forage. These crops were 
testetl to determine their value as a temporary pas- 
ture crop and the value of a cropping system con- 
taining only grasses as a soil improvement practice. 

HUB, 
1 

AM, SUDANGRASS; COTTON 
, :his is also a 2-year cropping system. The first 

rear, Hubam was planted in the fall and Sudangrass 
1 in  the spring. Cotton was planted the second year. 
i This cropping system was tested to determine the 

ulue of Hubam clover as a temporary pasture crop 
a11il to determine the value of having a legume in 

/ a ?-year cropping system as compared with a 2-year 
y t e l n  containing only grasses. 

OATS-HUBAM, SUDANGRASS; 
HUBAM, SUDANGRASS; COTTON 

I In this 3-year cropping system, oats and Hubam 
w r e  planted in the fall of the first year followed 
11: a late-spring planting of Sudangrass. In  the sec- 
nntl year, Hubam was fall planted, followed by Sudan- 

in the spring. Cotton was planted in the third 

'his system was tested to evaluate the effect of 
Lrs of temporary pasture containing both grasses 
a legume as a soil improvement practice. 

DALLISGRASS-WHITE CLOVER, 2 YEARS; 
COTTON, 1 YEAR ?, :. 

I .-1 3-year croppink system of 2 years of Dallisgrass 
' 

,111tl 12'hite clover followed by one year of cotton was 
tr,ted to determine the value of a permanent type 
p3tLu-e mixture of a grass and a legume upon soil 
improvement and to determine the merits of a per- 
m;~nen t type pasture versus temporary pasture crops. 

DALLISGRASS-WHITE CLOVER, 3 YEARS; 
COTTON, 2 YEARS 

A 5-year cropping system of 3 years of a Dallis- 
grass and White clover pasture mixture followed by 
2 years of cotton was tested. This test was used to 
determine the merits of a long-time cropping system 
containing a permanent type pasture mixture of a 
grass and a legume, as compared with a short-time 
system having temporary pasture crops. The test was 
also used to cletermine the effect of having cotton in 
the system more than 1 year. 

FESCUEGRASS, 3 YEARS; COTTON, 2 YEARS 
A 5-year cropping system of (3 years of Iescuegrass 

followed by 2 years of cotton \\.as test'etl to tletermine 
the merits of a long-time cropping system containing 
only grasses as compared with a system having a grass 
and a legume. It  was also tested to determine the 
merits of fescuegrass as a permanent type pasture 
grass for winter forage production and as a soil im- 
provemen t crop. 

CONTINUOUS CORN 
Corn was planted year after year on the same 

land, which is the cropping s),stem most commonly 
used by corn farmers in the are2. This system was 
used to determine the effects of continuously planted 
corn as compared with corn rotated with a grass and 
a legume. 1t also helped in determining the effects 
of continuous cotton versus continuous corn. 

DALLISGRASS-WHITE CLOVER, 3 YEARS; 
CORN, 2 YEARS 

A 5-year cropping system of 3 years of Dallisgrass 
and White clover and 2 years of corn was tested 
to determine the value of these forage crops as soil 
improvement crops when rotated with corn. This 
system also was used to determine the influence of 
corn and cotton on the yielcls of Dallisgrass and 
White clover. 

Management Practices 
FORAGE CROPS 
LAND PREPARATION-A11 of the forage crops tested, ex- 
cept Sudangrass, received the same seedbed prepara- 
tion. Sudangrass was planted in oats and Hubam 
stubble after they had been harvested for hay. 

Seedbed preparation is the most important single 
factor in the establishment of small seeded grasses 
and legumes. Good seedbeds result in good stands, 
a good balance between grass and legume plants, 
good weed control and early grazing. Well-prepared 
seedbeds will help in the control of insects and dis- 
eases. 

When small seeded grasses and legumes are to be 
planted following row crops, the crop residue should 
be shredded as soon after harvest as possible. The 
residue should be plowed under, and the land should 



be disked to break up the larger clods and harrowed 
to level the seedbed. Levelling the seedbed is essential 
on the Gulf Coast Prairie to obtain the best possible 
surface drainage. If the seedbed is not level, poor 
stands will result from excessive moisture in the low 
spots in the field. If the seedbed is loose, it should 
be rolled before planting. 

SEEDING-On the Gulf Coast Prairie the best time to 
plant grasses, legumes and small grains for grazing 
is between October 15 and December 1. Plantings 
made earlier will suffer from attacks of diseases, and 
the young seedlings from later plantings may be killed 
by frost. 

The best stands of Hubam, Louisiana S-1 White 
clover and Dallisgrass were obtained when the seed 
were broadcast on the surface of a well-prepared 
seedbed and rolled with a corrugated roller or culti- 
packer. Oats and fescue were drilled in 10-inch rows 
before seeding the small seeded grasses and legumes. 
The  legume seed were inoculated with the proper 
strain of bacteria. Sudangrass was planted in 20-inch 
rows about May I .  

FERTILIZERS-Since phosphorus does not move freely 
in the soil profile, it was broadcast on the surface 
and disked into the soil or was drilled into the soil 
in 10-inch bands before planting (8) . Thirty pounds 
of phosphorus (P20,) per acre per year were applied 
at the time of planting the forage crops. All of the 
phosphorus to be applied to the cropping system was 
applied to the forage crops. Thus, the 1, 2, 3 and 
5-year systems would receive the equivalent of 30, 
60, 90 and 150 pounds of phosphorus (P,O,) per 
acre when the forage crops were established. 

Each plot was split. One-half received the equiva- 
lent of 60 pounds of nitrogen fertilizer per acre per 
year, and the other half received no nitrogen fertilizer. 
The nitrogen fertilizer was broadcast annually on 
the various cropping systems in the following manner: 

Oats, Sudangrass 

The 60 pounds of nitrogen were divided equally 
between the oats and the Sudangrass, 30 pounds ap- 
plied in the fall at the time of planting the oats and 
30 pounds applied in the spring at the time of plant- 
ing the Sudangrass. 

Hzc barn, Sudangrass 

The 60 pounds of nitrogen were applied to the 
Sudangrass and none to the Hubam clover. 

Oats-Hu barn., Sudangrass; H u  barn, Sudan 

The 60 pounds of nitrogen were divided equally 
between the oats-Hubam and Sudangrass the first 
year. When Sudangrass followed Hubam the second 
year, Sudangrass received all the nitrogen. 

Dnllisgmss- White Clover 

In those cropping systems containing Dalli 
and White clover, 15 pounds of nitrogen pel 
were applied in the fall to enhance the establisl 
of Dallisgrass. The remaining 45 pounds we1 
plied in the spring at the time M'hite clove1 
into its period of minimum production and : 
time Dallisgrass is beginning'itk period of max 
production. 

Fescuegrass received 30 pounds of nitroge 
acre at planting time or at the time it beg 
growth in the fall. The remaining 30 pounds 
distributed as growth warranted. 

CROP UTILIZATION-The forage crops in the v 
cropping systems were selected in order to f i  

year-round grazing as near as possible. Becai 
the design of the experiment, it was impossil 
graze the various forage crops, so the forag 
removed as hay. 

ROW CROPS 
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LAND PREPARATION-CO tton and corn receive 
same seedbed preparation. Land going out of 
production and into row crops was disked in tl 
as close to October as possible; around Decemb 
land was bedded and in early spring was row c 
If land was used for continuous cotton and co 
row crops had followed row crops in the seq 
the row crops were shredded as soon after b 
as possible. The land was then bedded and reb 
in December when possible and was disked iigntlS 
before planting. Early preparation of the seedbe: 
is important from the standpoint of insuring enouc' 
soil moisture for germination and early seedin: 
growth. 

er t h ~  
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SE~DIN~-Deltapine 15 cotton was planted April 1 
as soon after that time as weather conditions wer 
favorable. The seed were planted 1 to 2 inches dee: 
on top of the beds, at a rate of 20 to 30 poundr f i  

seed per acre. The final stand was thinned to thrc 
to four plants per foot of row. 

Corn on the Gulf Coast Prairie should be planter 
as close to March 15 as possible. Texas Hybrid 3 
is the corn hybrid recommended for the area. Undc. 
dryland conditions 18-inch spacing between plant 
in 40-inch rows, or 8,500 to 9,000 plants per acre, ha+ 
given the highest yields at. the Angleton station 
Under irrigation, spacing of 12 to 9 inches in 40-inrL 
rows, or 12,000 to 16,000 plants per acre, is recolii 
mended for highest yields. 

FERTILIZERS-The continuous cotton and corn recei~er 
the equivalent of 30 pounds of available phosphoru 
(P205) per acre at the time of planting. All o 
the row crops received two levels of nitrogen fer 



tililer. One-half of the plot received 60 pounds of Extension Service Leaflet 218, "Texas Guide for Con- 
nitrogen per acre and the other half received no trolling Cotton Insects," were carried out. No in- 
nitrogen. The nitrogen was applied at planting. secticides were used for controlling corn insects. 
The fertilizers were applied in bands 4 to 5 inches 
ro the side and at about the same depth at which 

- the wet1 were planted. 
EFFECTS O F  N I T R O G E N  FERTILIZER 

ON FORAGE YIELDS 
C~'~rr\'.~~ro~-C;ood cultivating practices were carried 
out (luring the test. Standard planting equipment 
\(.as used at the time. of planting. A rotary hoe 

: xttachment was used for the first cultivation after 
the plants were up. The remaining cultivations were 
kept to a minimum and were used only to control 
\veetls. All cultivations were shallow in order to con- 
cene moisture and to prevent as much root damage 

) nq  possible. 

There should be no cultivation for any reason 
except to control weeds which compete with row 
crop5 for nutrients and soil moisture. A large num- 

, ht.r of farmers reduce their cotton and corn yields 
P cultivation, which dries out the Lake Charles 
lil to the depth at which it is cultivated and 
,s or injures many roots, thus weakening the 
and corn plants. 

5 ISSECT 
control 

TABLE 3. - 

c o ~ ~ ~ o ~ - D u r i n g  the experiment, insecticide 
I measures recommended by Texas Agricultural 

All of the forage crops receiving nitrogen fer- 
tilizer produced higher yields than those receiving 
no nitrogen, Table 3. Those cropping systems con- 
taining a legume produced the highest yields both 
with and without nitrogen fertilizer. The three 
cropping systems producing the highest forage yields 
with 60 pounds of -nitrogen per acre per year were: 
(1) Hubam, Sudan-10,880 pounds per acre; (2) oats- 
Hubam, Sudan-1 0,100 pounds per acre; (3) Dallis- 
grass-White clover-9,960 pounds per acre. Without 
nitrogen the yields were: (1) Hubam,Sudan-8,350 
pounds per acre; (2) oats-Hubam, Sudan-8,840 
pounds per acre; and (3) Dallisgrass-White clover- 
8,530 pounds per acre. 

The cropping systems which showed the greatest 
response to nitrogen fertilizer were those which did 
not contain a legume. Fescuegrass produced greatest 
yield increases due to nitrogen. Based on 3-year 
averages and compared with nonfertilized fescuegrass, 

THE INFLUENCE OF CROPPING SYSTEMS AND NITROGEN FERTDLIZER O N  FORAGE YIELDS 

Nitrogen per acre, pounds 

Average 

1956 1957 1958' 1956-58 

Crop 6 0  None 6 0  None 9 0  15 6 0  None 

Pounds of air-dry forage per acre 
Continuous cotton 

Oats, 3950 1520 178: 1740 51 5 0  2480 3630 191 0 
Sudan 4670 4300 3920 3370 4290 3830 
Cotton 
Hubam, 5530 4630 3060 3240 5530 5900 5710 4590 
Sudan 4830 2770 551 0 4750 51 7 0  3760 
Cotton 
Oats-Hubam, 5350 3690 1400 2700 8440 5070 5060 3820 
Sudan 5200 4700 4880 4630 5040 4660 

2nd Hubarn, 5490 5640 2620 2872 4050 4690  4050 4400  
Sudan 61 7 0  2330 5100 4080 5640 3210 

3rd Cotton 
1st Dallisgrass-White clover 41 9 0  2480 3120 3020 6440 5860 4580 3790 
2nd Dallisgrass-White clover 6850 5660 8640 6660 7210 9730 7570 7350 
3rd Cotton 

i 1st Dallisgrass-White clover 41 7 0  2470 2850 2980 6580 6340 4530 3930 
2nd Dallisgrass-White clover 71 0 0  6890 9760 8260 8410 8380 8420 7840 
3rd Dallisgrass-White clover 5860 5260 12810 10680 11210 9660 9960 8530 
4th Cotton 
F1l Cotton 
:st Fescuegrass 3460 161 0 14990 3200 6030 2530 8160 2450 
2nd Fescuegrass 5500 3850 12000 3280 9950 5230 91 5 0  41 2 0  

I 3rd Fescuegrass 2620 1880 5700 51 70 10870 5770 6400 4270 
4th Cotton 
5th Cotton 

Continuous corn 
1st ~all is~rass-whir= clover 2740 2290 2740 2840 5930 6030 3800 3720 
2nd Dallisgrass-White clover 5230 601 0 5250 4830 8720 7870 6400 6240 , 3rd Dallisgrass-White clover 5140 5250 9740 8 600 9680 101 0 0  81 9 0  7680 
4th Corn 
5th Corn 

I ' 'I" 1958 the nitrogen fertilizer treatments were increased from 6 0  pounds per acre to 9 0  pounds, and the no-nitrogen treatment to 15 pounds pet 
otre. 
'unable to obtain a stand of Sudangrass in 1957 due to lack of moisture. 

i 11 



nitrogen increased the yield of first-year stands 233 
percent; second-year stands, 122 percent; and third- 
year stands. 50 percent. Nitrogen applied to oats 
at the rate of 60 pounds per acre gave a 90 percent 
increase in yield over nonfertilized oats. 

It was difficult to maintain a good stand of grass 
in the cropping systems receiving no nitrogen fer- 
tilizer. When nitrogen was applied, stands were 
easily maintained. 

FORAGE CROPS RECOMMENDED FOR 
CROPPING SYSTEMS CONTAINING 

COTTON AND CORN 
The high forage yields obtained from all the 

cropping systems more than offset the cost of estab- 
lishing the forage crops, and a good income was 
obtained from the land when it was in forage pro- 
duction. The cropping system with the lowest yield 
produced a 3-year average of 2 tons of air-dry forage 
per acre per year. The system with the highest yield 
l~rocluced an average of 5 tons of air-dry forage per 
acre per year. These yields would have been higher, 
in all probability, if normal rainfall had occurred 
in 1956. The rainfall for 1956 was 17.4 inches below 
the 45-year average at the Angleton station, Table 1. 

Oats, Sudangrass; Cotton 
A 2-year system of first-year oats and Sudangrass 

and second-year cotton produced lower forage yields 
than any other system tested, Table 3. I t  also showed 
little effect upon soil improvement. Oats planted 
alone required nitrogen fertilizer to obtain high 
yields. Nonfertilized oats produced an average of 
1,910 pounds of air-dry forage per acre. When 60 
pounds of nitrogen were applied, yields were in- 
creased 90 percent. Pure stands of oats provide 
grazing for a short time when it is most needed on 
the Gulf Coast Prairie. 

Oats were recommended over all other temporary 
winter pasture grasses until 1956. They have now 
lost their popularity due to Helminthosporium blight 
and other plant diseases found on the humid coastal 
prairie. These diseases were the cause of the low 
forage yields produced by this cropping system. Until 
new disease-resistant varieties are developed, oats are 
not recommended for the area. 

Gulf ryegrass, a variety released in 1958, is now 
recommended instead of oats. Gulf ryegrass, as com- 
pared with oats, is more disease resistant, produces 
higher forage yields over a longer time and is able 
to reseed itself. 

Gulf ryegrass replaced oats in this study in 1960. 
During that year Gulf ryegrass, receiving 15 and 90 
pounds of nitrogen per acre, produced 4,290 and 
7,120 pounds of air-dry forage per acre, respectively. 
It was easy to obtain stands of Sudangrass following 
oats and Gulf ryegrass. 

Hubam, Sudangrass; Cotton 
X 2-year system of first-year Hubam and Su 

grass and second-year cotton produced a yearly 
of 8,350 pounds of air-dry forage per acre. This 
one of the higher forage yields obtained from 
cropping systems receiving no nitrogen ferti 
Hubam clover procluces the. majority oi' its f c  
in the late spring when the summer grasses ar 
production and normally the forage is not net 

It is believed that Sudangrass in the systems 
taining Hubam reduced forage yields. In prep: 
the land for planting Sudangrass, it was nece 
to remove the Hubam clover at the time it M 

ginning to make its maximum production. 
difficult to obtain a good stand of Sudangrass 1 
ing Hubam because of the lack of moisture. 

ras be- 
It was 
Follo1c. 

Israel sweetclover, (Melilotzrs n l  ba var. nri 
Coe) is a new variety of annual sweetclover relt 
in 1958. This clover has good possibilities of re 
ing Hubam on the Gulf Coast Prairie. It coul 
in well in the cropping systems. Because of its 
maturity, Sudangrass could be dropped from tht 
tem, and high forage yields over a long period 
still be obtained. 

!nz(o, 
2 ased 
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Oats-Hubam, Sudangrass; Hubam, Sudang~ 
Cotton 

High forage yields were obtained from a 3 
system of first-year oats-Hubam, Suclangrass; sec 
year Hubam, Sudangrass and third-year cotton. 
system fits in well in the area and is recomme, 
over the two systems containing oats or Hubam. 
system has several advantages other than  prod^ 
higher forage yields. When oats and Hubam 
planted together, they provided grazing over a lo 
period than when the two crops were plante - 
arately. I t  was observed that when this syste, 
in cotton there were not so many weeds, thc 
was easier to work and better stands of cottor 
obtained. 

:and 
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The disadvantage of this 3-year system, whic 
applied to the systems of pure stands of oal 
Hubam followed by S~dan~grass, is that it re 
two planting operations a year. The fall pl 
in October of oats and Hubam, and spring pl 
of Sudangrass occurs when the farmer is eithe 
vesting or planting his row crops. Another 
vantage is that livestock must be kept off thc 
until the crops are large enough to graze. 

:S an( 
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Field observations in 1957-59 indicate that in al' 
the plots planted to cropping systems containinr 
Hubam clover, the "workability" of the soil was i ~ u  
proved over all other systems and better stands o' 
cotton were obtained. It also appeared that aftel 
heavy rains cropping sys tems containing Hubaa 
clover showed better moisture penetration. 



I Figure 2 .  Dollisgross and Lo. S-1 White clover is the most 
highly recommended pasture mixture for the Gulf Coast Prairie. This 
pitlure token in March 1957 shows a good balance of grass and 
legume which is necessary to keep down the possibility of bloat 

I 
in cattle. 

I Dallisgrass-White Clover, 2 Years; 
Cotton, 1 Year 

Dall~\graqs and White clover have many advan- 
) tngec as a grass and clover pasture combination. 

Grown together, these two furnish almost year-round 
~ r ~ 1 7 i n q ,  Fiqures 2 and 3. One of the main advan- 
r q e s  of h:~ring Dallisgrass and White clover in a 
i ~ o l ~ p i n g  system is that only one planting operation 

I 1s lcquiretl tor the time the system is in forage 
~~rotluction. 

Tl~crc are some disadvantages of having these 
ioiage crops in a cropping system. A very good seed- 
bed must he obtained to insure a good stand of ' Ddlisgrass, while a stand of White clover is easy 
to obt;tin even on a poor seedbed. A good stand 
of hotti Dallisgrass and White clover is necessary 
to keep down the possibility of bloat in cattle which 
rould occur on a pure stand of White clover. An- 
other tlisadvantage is that 2 to 3 years are necessary 
toohtain high forage yields of Dallisgrass. The  3-year 
nrfsagr taken from Table 3 shows an 86-percent in- 
rrense in forage yields in second-year yields over first- 
!.ear yicltls, and an 18-percent increase in third-year 

' ioragc yiel(ls over the second-year yields. Still another 
tlisadvantage of a Dallisgrass and White clover pas- 
lure is the difficulty encountered in obtaining a good 
reetlhetl for cash crops of cotton and corn. Even 

, a.ith these disadvantages, cropping systems containing 
Dnllisgnss and White clover are recommended over 
:dl other systems. 

.: . 

~allir~rass-white Clover, 3 Years; 

I Cotton or Corn, 2 Years 
OE the nine cropping systems used in this test, 

the ;.year system containing 3 years of Dallisgrass 
nntl  Louisiana S-1 White clover followed by 2 years 
n i  cotton or corn is the one most recommended over 

, 

Figure 3. A third-year stand of Dallisgrass and White clover 
produced an average of 12,810 pounds of air-dry forage per acre 
in 1957. This picture taken in August shows the growth habits and 
seeding characteristics of Dallisgrass. La. S-1 White clover (bottom 
of the picture) is still making active growth. 

the other systems. It  conforms well with the live- 
stock program throughout the area, and Dallisgrass 
and White clover pastures are the most productive 
pastures in the area. They also increase the yields 
of the chief cash crops, cotton, corn and rice. 

Cropping systems containing 3 years of Dallisgrass 
and White clover are recommended over 2-year sys- 
tems because of the increased forage yields obtained 
from third-year systems over second-year systems, and 
the high cost of establishment of a good Dallisgrass 
and White clover pasture. 

Fescuegrass, 3 Years; Cotton, 2 Years 
This 5-year system has several advantages on the 

Gulf Coast Prairie. Fescuegrass provides forage over 
a long growing season from late fall until early sum- 
mer. It  requires only one planting operation during 
its duration in the system -and with the addition of 
nitrogen fertilizer, high forage yields can be expected 
the first year it is in the system. 

Fescuegrass has several disadvantages which have 
made it unpopular at the Angleton station. I t  is 
difficult to maintain a good stand of fescuegrass, and 
it is necessary to keep stock off the land during the 
summer months. The  stock should be taken off early 
enough to allow the fescuegrass to produce seed. Low 



FOLLOWING TWO YEARS OF COTTON 
1 0  of nitrogen per acre produced average yields for first, 

second and third-year stands of 14,900, 12,000 and 5 9 
z 5,700 pounds of air-dry forage per acre, respectivel~. 
2 8 The nonfertilized plots produced an average of only 
I 

t; 7 3,200, 3,280 and 5,170 pounds of air-dry forage per 
ul acre in the first, second and third-year stands, 
5 6  respectively. 
Lz . ,. 

aw 5 
: C 

W Cropping sys tems containing bure stands of fescue- 
2 4 grass are not recommended for the Gulf Coast Prairie 
P 
g 3 

without the use of high rates of nitrogen fertilizer. 
a 

," 2 INFLUENCE OF COTTON AND CORN 
ff I ON THE YIELDS OF 
0 

P o  1st 2 n d  3rd 1st 2 n d  3rd 
DALLISGRASS-WHITE CLOVER 

YEAR IN DALLISGRASS -WHITE CLOVER PASTURE 

Figure 4. The influence of cotton and corn on the yields of 
Dallisgrass-White clover. 

yields are to be expected without the use of nitrogen 
fertilizer. First, second and third-year stands of 
fescuegrass produced 8,160, 9,150 and 6,400 pounds 
of air-dry forage per acre, respectively, with applica- 
tions of 60 pounds of nitrogen per acre per year. 
Where no nitrogen was applied, 2,450, 4,120 and 
4,270 pounds of forage was produced in the first, 
second and third years, respectively, Table 3. Even 
when high yields are obtained by using nitrogen fer- 
tilizer, production was poor when considered on an 
annual basis. 

In preparing the land for cotton, the plots coming 
out of fescuegrass were harder to work that the plots 
in any other system, and the poorest stands of cotton 
were obtained on these plots. 

The growing season in 1957 was very favorable 
for fescuegrass. The plots fertilized with 60 pounds 

The influence of cropping systems containin! 
ton and corn on the yields of Dallisgrass and T i l \ , l l l ~  
clover is shown in Figure 4. These two forage crops 
following cotton produced higher yields than when 
following corn. Nitrogen fertilizer was more signifi. 
cant in increasing forage yields of Dallisgrass and 
White clover following cotton than when these forage 
crops followed corn. 

INFLUENCE OF CROPPING SYSTEMS 
ON COTTON YIELDS 

Cotton Yields, 1953-57 
The yields of cotton obtained from various crop 

ping systems without nitrogen and with 60 pounds 
of nitrogen per acre per year for 1953-57 are given 
in Table 4. 

Weather conditions were unfavorable for high 
cotton yields during the 5 years in which the test 
was conducted. Yields were extremely low in 1953 
and 1955 because of the lack of moisture necessar) 
to germinate seed to a good stand, and insufficient 

TABLE 4. THE INFLUENCE OF CROPPING SYSTEMS AND NITROGEN FERTILIZER O N  COTTON YIELDS, 1953-57 

Pounds of seed cotton per acre 
Year in No nitrogen 6 0  pounds of nitrogen per acre 

system Cropping system 1953 1954 1955 1956 1957 1953 1954 1955 1956 195: 

Continuous 
1 st 
1 st 
1 st 
1 st 
1 st 
2nd 
1 st 
1 st 
2nd 
1 st 
1 st 
2nd 
3 rd 
1 st 
2nd 
1 st 
2nd 
3 rd 
1 st 
2nd 

- - 

Continuous cotton 
Oats, Sudan 
Cotton 
Hubarn, Sudan 
Cotton 
Oats-Hubam, Sudan 
Hubarn, Sudan 
Coffon 
Dallisgrass-White clover 
Dallisgrass-White clover 
Cotton 
Dallisgrass-White clover 
Dallisgrass-White clover 
Dallisgrass-White clover 
Cotton 
Cofton 
Fescuegrass 
Fescuegrass 
Fescuegrass 
Cotton 
Cotton 



Cropping System 
1 

Continuous Cotton +129e 

Oats, Sudan 
Cotton 
Hubam, Sudan 
Cotton 
Oats-Hubam ,Sudan 
Cotton 
Dallisgrass, Wh. CI 
Cotton +369. 
Dallisqrass,Wh. Q,  
Cotton +189. 

Cotton k 
1 

50 60 70 80 90 100 110 I70 130 140 
YlELOS IN PERCENT OF CHECK 

Figure 5. The effect of 60 pounds of nitrogen per acre on 
the yields of cotton in various cropping systems, 1954. 

,' rainfall during the growing season prevented the cot- 
ton plants from maturing a normal crop of bolls, 
Table 1. Under normal conclitions, the Angleton 

; qf2tinn produces 1% bales of cotton per acre without 
mental irrigation. 

In 1953 the cotton was planted on land that had I been in row crops of cotton or corn for 50 years. The 
I cotton yields showed no significant difference due 

to crop rotation or nitrogen fertilizer. 
> 

In 1954 none of the cotton hacl been preceded by / I .oil-improving crop for more than 1 year. There 
I !i;th no significant difference in cotton yields due 
I 10 (roll rotation. The rainIall during the growing 

i 
wnson was favorable for the use of nitrogen fertilizer. 
ipl)lications of 60 pounds of nitrogen per acre pro- 

Hubam, Sudan 
26% 1 

Cotton 19% 

Hubam, Sudan 
+21X 

Cotton +leO/~ 

Dallisgrass, Wh. GI. 

Dallisgrass, Wh. GI. 

Dallisqrass, Wh. CI. 

75 80 85 90 95 100 105 110 115 120 125 130 

I Figure 6. The effect of cropping systems on the yields of 
colton receiving no nitrogen and 60 pounds of nitrogen per acre 
eer year, 1956. 

Figure 7. Continuous cotton receiving yearly fertilizer treat- 
ments of 0-30-0 produced only 970 pounds of seed cotton per acre 
in 1956. Note the short height of plants (18 inches) and few 
number of blooms. 

duced from 2 to %-percent increases in cotton yields 
in all of the cropping systems tested, Figure 5. 

In 1955, as in 1953, cotton yields were extremely 
low due to lack of moisture. All of the cropping 
sys tems, except the 5-year systems, had gone through 
a complete cycle. Crop rotation and nitrogen fer- 
tilizer caused no significant increase in yields. 

In 1956 it became apparent that cotton yields were 
being increased by rotation. Four of the seven crop- 
ping systems tested in this experiment produced a 
highly significant increase in yields of rotated cotton 
over continuous cotton, Figure 6. 

The cropping systems containing a legume pro- 
duced the highest percentage increase in yields. Non- 
fertilized cotton following 1 year of Hubam, Sudan 

Figure 8. Cotton rotated with Dallisgrass and White clover 
and receiving a yearly fertilizer treatment of 0-30-0 produced 1,220 
pounds of seed cotton per acre in 1956. This gave a 26 percent 
increase in yields over continuous cotton receiving the same fer- 
tilizer treatments. Note height (26 inches) and increase in number 
of blooms even during drouth period as shown by cracking of soil 
between cotton rows. 



Figure 9. In 1957 cotton rotated with Dollisgrass and White 
clover and receiving a yearly fertilizer treatment of 60-30-0 per acre 
produced only 1,230 pounds of seed cotton per acre. The 6 0  pounds 
of nitrogen only increased cotton yields 1 0  pounds per acre. Note 
height of plant (36 inches) and large number of blooms as com- 
pared with Figures 7 and 8. If normal rainfall had occurred, 
probzbly there would have been a high increase in yields due to 
nitrogen fertilizer as well as crop rotation. 

and second-year cotton following 2 years of Dallis- 
grass and White clover produced 26-percent increases 
in yields over continuous nonfertiIized cotton, Figures 
7 and 8. In  the same systems cotton with 60 pounds 
of nitrogen produced 19 and 22-percent increases in 
yields, respectively. 

Continuous cotton was better than cropping sys- 
tems that did not contain a legume. Cotton follow- 

I 1st. (Hubom, Sudon -69.1 
2nd. Cotton b r x  

Oots, Hubom,Sudon 

2nd. Dollisgross, Wh., CI. - 12 -1- 
3rd. Cotton I 1  +9% 

3rd. Dollisgross, Wh., CI. - 2 ~ .  

4 t h  Cotton + 2 ~ .  

5th. Cotton 
- 6 %  

+ 14% 

Fescuegross 

5th. Cotton 1 I 
I I 

75 80 80 90 95 100 105 110 115 120 125 
YIELOS IN PERCENT OF CHECK 

Figure 10. The effect of cropping systems on the yields of 
cotton receiving no nitrogen and 6 0  pounds of nitrogen per acre 
per year, 1957. 

Hubam, Sudon 
rlOI 

Oats, Hubom, Sudan 

2yrs. Dollisgross,Wh. CI. 
3rd.  Cotton I I 
3yrs. Dollisgross,Wh CI 
4 t h  Cotton 

5 th  Cotton I i 
YIELDS IN PERCENT OF CHECl 

Figure 11. The effect of 6 0  pounds of nitrogen 
the yield of cotton in various cropping systems, 1957. 

ing 1 year of oats, Sudan with and without 
produced 6 and 4-percent increases in y 
spectively, over continuous cotton receiving 
fertilizer treatments. First-year cotton fol 
years of fescuegrass with and without nitr 
tilizer produced 17 and 1 &percent decreases 
yields, respectively. 

I n  the nonfertilized cotton, crop rotatio 
effective in increasing cotton yields as a 
application of 60 pounds of nitrogen per ; 
ure 9. 

I n  1957 all of the cropping systems k 
through one complete cycle. Cotton yield! 
a continued significant increase in yields du~  
rotation, Figure 10, and a highly significant 
in yields due to nitrogen fertilizer, Figure 11 
was no significant difEerence in yields, du 
interaction of crop rotation and nitrogen 
Figure 12. 

NO NITROGEN 
Field observations during the years in M 

test was conducted have shown that continu 
fertilized cotton reached maturity 3 week 
than rotated cotton and cotton receiving 
fertilizer. This was an advantage in 1957 
fertilized continuous cotton. The  continuo1 
bloomed and set bolls while the rotated 
cotton was still producing vegetative growl 
weather turned dry, and the test area ha( 
trace of rain for 6 weeks. The  Lake Cha 
dried and cracked deeply, and the late co 
unable to set a normal crop of bolls. 
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i~i t  I Cropplnq System I 

. 8 

' l i t  Huborn, Sudon 
1 2nd. Cotton 60 N. 

1st Oats, Hubam,Sudon 
' I 

Dollisgross, Wh. GI. 
Cotton 
Dollisgrass,Wh. GI. 
Cotton 
Cotton 
Fescueaross 

' 2nd. 

1 3rd 

Figure 12. The effect of cropping systems and nitrogen on 
the yield of cotton, 1957. 

Hubom, Sudan 

4th .  Cotton 
5th. Cotton 

,, 
The use of 60 pounds of nitrogen per acre on 

I tontinuous cotton caused a decrease in yields as 
rompared to the nonfertilized continuous cotton. 

Cotton 60 N. 

Continuous nonfertilized cotton produced higher 
', liellls than cotton in six of the seven cropping sys- 

tems tested in 1957. The effect of cropping systems 
I 

on nonfertilized cotton is presented in Figure 10. 
The decrease in yields ran from 2 percent for cotton 
lollmring Dallisgrass and White clover to 33 percent 

- for cotton following fescuegrass. The only increase 
in yields obtained from nonfertilized cotton was in 
a cropping system containing 2 years of Hubam 

1 rlover. The results obtained from nonfertilized cot- 
ton in  1957 were the opposite of those obtained in 
1956. More emphasis should be placed on the 1956 

i data than the 1957, as the weather conditions occur- 
l ine  in I957 were very unusual for the Gulf Coast 
Prairie. 

+ 147. 
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60 N. 
60 N. 

I I I I  

, NITROGEN 

-14% 

1 +I 0% 
I I I I I  

The effects of cropping systems on cotton yields 
~tteiving 60 pounds of nitrogen per acre for 1957 
is shown in Figure 10. There was an increase in 
\ields in six of the seven cropping systems tested. 

i The highest increase in yields was obtained from 
cropping systems containing a legume. 

I cotton in a 2-year cropping system of first-year 
' Huuam, Sudan and second-year cotton, and a 3-year 

<\stern of first-year oats-Hubam, Sudan; second-year i Hubam, Sudan and third-year cotton produced a 7 
qnd  19-percent increase in yields, respectively, over 
continuous cotton. Te 'two systems which contained 

' Dallisgrass and White clover (a 3-year system of 2 
Ttnl.s of Dallisgrass and White clover and 1 year 
rotton, and a 5-year system of 3 years of Dallisgrass- 
rYhite clover followecl by 2 years of cotton) produced 
'1. 2 and 14-percent increases in yields, respectively. 
(,otton in a 2-year system of 1 year oats, Sudan and 

I year cotton made only a 1-percent increase in yields. 
In  a 5-year system of 3 years of fescuegrass and 2 years 
cotton, first-year cotton produced a 13-percent de- 
crease in yields and second-year cotton produced a 
15-percent increase in yields. 

The effects of nitrogen fertilizer on the yields 
of cotton in 1957 are presented in Figure I I .  The 
applications of 60 pounds of nitrogen per acre ap- 
plied at planting produced a highly significant in- 
crease in cotton yields in six of the eight cropping 
systems tested. The  two systems in which nitrogen 
fertilizer did not produce an increase in yields were 
continuous cotton and first-year cotton following 3 
years of Dallisgrass and White clover.' The system 
producing the highest increase in yields because of 
nitrogen was first and second-year cotton following 
3 years of fe~cue~grass. This system showed an in- 
crease in yields of 24 and 20 percent, respectively. 

The increase in yields caused by nitrogen was very 
apparent in field observation. The  cotton which had 
received nitrogen withstood drou th better than the 
nonfertilized cotton. Since the fertilized cotton main- 
tained a good color, did not shed its leaves and was 
able to resume growth and set cotton bolls, it made 
a late cotton crop. The cotton which did not receive 
fertilizer and the fertilized continuous cotton did not 
recover after the drouth. 

Effects of Nitrogen on Cotton Yields 
Nitrogen fertilizer applied at the rate of 60 pounds 

per acre per year increased the yields of cotton in all 
the cropping systems in 1954, 1956 and 1957, Figure 
13. The greatest increase in yields due to nitrogen 
was in the 3-year system of 2 years of Dallisgrass- 
White clover and 1 year of cotton. This system 
produced a 22-percent increase in yields over cotton 
in the same system which did not receive nitrogen. 

Yrs. in 
Syst. Cropping System 

Continuous Cotton 1 +47. 

Oats, Sudan 

cotton 1 +7 -/. 
Hubam, Sudan 
Cotton + 4 ~ .  

Oats-Hubam,Sudan 

Cotton 1 
Dallisgrass,Wh. GI. 

Cotton +22y. 
Dollisgross ,Wh.CI. 

Cotton 

Cotton 

YIELDS IN PERCENT OF CHECK 

3 yrs. 
4th. 

5th.  

Figure 13. The effect of 60 pounds of nitrogen per acre per 
year on the average yields of cotton in various cropping systems, 
1954, 1956 and 1957. 
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TABLE 5. AVERAGE YIELDS OF SEED COTTON PER ACRE AS INFLU- 
ENCED BY FERTILIZER AND CROP ROTATION, 1954-57 

Averaqe yields of seed cotton per acre 

Fertilizer 1954 1955 1956 1957 1954-57 

Continuous cotton 
0-0-0 1550 680 
0-30-0 1360 840 
45-0-0 1640 830 
45-30-0 1900 600 
90-0-0 1740 670 
90-30-0 1670 650 
90-30-30 1620 8 60 
90-30-60 1980 950 
Cotton in a 3-year cropping system 
clover; 1 year cotton 
0-0-0 1590' 1310 
0-30-0 1660 1610 
45-0-0 1760 1600 
45-30-0 1760 1910 

830 810 970 
930 800 980 
980 1070 1130 

1120 1040 1170 
940 1010 1090 

1000 1000 1080 
1000 980 1120 
1390 1120 1360 

of 2 years Dallisgrass-White 

'The cotton in 1954 followed only 1 year of Dallisgrass-White clover. 

T h e  smallest increase in yields caused by nitrogen 
was produced by continuous cotton and cotton in 
a 2-year system of Hubam, Sudan and cotton. These 
systems produced an increase of 4 percent over the 
same systems which did not receive nitrogen. 

Statistical analysis of the cotton yields shows that 
there was no significant difference in yields due to 
any of the treatments in 1953. I n  1954 there was 
a highly significant difference in the increase of 
yields because of nitrogen fertilizer. In  1955 there 
was a significant difference because of the interaction 
of nitrogen and crop rotation. In  1956 the effect 
of cropping systems became apparent in increasing 

.. yields. I n  1956 and 1957 there was a highly signifi- 
cant increase in yields because of the crop rotation 
and nitrogen fertilizer. 

Figure 14. Continuous cotton receiving no fertilize 
a 3-year average of 770 pounds of seed cotton per acrc 

decrease in yields over continuous cotton 
tically all cases. 

All of the cropping systems containing : 
produced higher cotton yields than  continuo^ 

The  cropping system most recommended 
Gulf Coast Prairie is a 5-year system of 3 
Dallisgrass and White clover followed by 
of cotton. This cropping system not only 1 
a high increase in cotton yields but also fit 
with the livestock program throughout t 
Coast Prairie. 

A 3-year cropping system of first-year oat 
and Sudan, second-year Hubam and Sudan a 
year cotton produced higher cotton yields I 

of the systems tested, but because of the I 

encountered in the establishment of the fora 
this system is not recommended as high11 
cropping systems containing Dallisgrass an 
clover. 

Cropping Systems Recommended for Cotton A 2-year cropping system of first-year 
Sudan followed by second-year cotton is t 

Based on the information obtained from this choice system recommended for , 
study, a cropping system of continuous cotton is bet- - -  - . 
ter ihan cotton rotated in systems containing only The  type of cropping system used must 
grasses. Cotton rotated with fescuegrass caused ;t on the individual farmer's needs and the acrl 
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TABLE 6. INCREASE I N  YIELDS OF SEED COTTON PER ACRE DUE TO FERTILIZER AND CROP ROTATION 

Average yields of seed coiton per acre, 1955-57 Increase in yields due 

Continuous Rotated' Fertilizer Crop rotation Fert 

Fertilizer cotton cotton Continuous Rotated Crol 

to: 

ilizer and 

450 
620 
660 
530 
con 

'cotton in a 3-year cropping system of 2 years Dallirgrass-White clover, 1 year cotton. 

18 



available for crop rotation. A 5-year cropping sys- 
tem of a 3:2 ratio requires 3 acres of pasture for 
every 2 acres of row crops. A 3-year cropping system 
of ?:I ratio requires 2 acres of pasture for every 1 
acre of row crops, and a 2-year system of 1:l ratio 
requires 1 acre of pasture for every 1 acre of row 
crops. 

Cotton Fertilizer Tests 
An additional 3 x 2 factorial fertilizer test with 

three replications was carried out at the same time 
as the major test. This test used two cropping sys- 

me of continuous cotton, and the other a 3- 
ropping system of 2 years Dallisgrass-White 
and 1 year cotton. 

rems-c 
year c 

\ clover 

Rainfall during the years in which the test was 
conducted was low and in all probability the response 
to fertilizer treatments and cropping systems was 
lorrer than could be expected under normal condi- 

! tions. This was especially true in 1957, Table 1. 

i Deltapine 15 cotton was planted during the test, 
and  general management was the same as in the 
major test. 

\ 

The test was started in 1953 and had been in pro- 
duction for 5 years by 1957. The  first cycle of the 
$\ear cropping system was not completed until 1955. 
The cotton test was lost in 1953, and no yields were 

, obtained for that year. T h e  yields obtained from 
1954-57 are given in Table 5. 

CONTINUOUS COTTON 
The results given in Table 5 show that very low 

\~eld~ were obtained from continuous cotton receiving / no fertilizer. The average yield was only 770 pounds 
I of seed cotton per acre for the 3-year period 1955-57, 

Fiaure 14. Yields were almost doubled when cotton 
\Fa; rotated with 2 years of Dallisgrass-White clover 

I 
and received fertilizer treatments of 90-30-0 per acre. 

j There was a 550-pound-per-acre increase in cotton 
I \ields because of the cropping system, and an addi- 
' 

tional 110 pounds because of the fertilizer. 

Of more interest are the relative effects of nitro- 
gen, phosphorus and potassium. In continuously 
elown cotton, potassium was the most effective ele- 
mert in increasing yields, Table 6. Nitrogen was 

' 
I ~ L  second most effective element in increasing yields 

, ant1 phosphorus, third. A fertilizer application of 
90-30-60 per acre resulted in an average increase of 
;PO pounds of seed cotton per acre, Figure 15. The  
Eert~lizer treatment of 90-30-30 resulted in only a 180- 
pound increase in yields. 

Figure 15. Continuous cotton receiving a yearly fertilizer 
treatment of 90-30-60 produced a 3-year-average increase in yields 
of 3 8 0  pounds of seed cotton per acre over nonfertilized continuous 
cotton. There was a 270-pound increase in yields due to the 6 0  
pounds of potassium (KzO) compared with the cotton receiving a fer- 
tilizer treatment of 90-30-0. 

has been planted in row crops. I t  is believed this 
is the reason continuous cotton responded so well to 
potassium. 

The  response to nitrogen was not as pronounced 
as the response to potassium. T h e  application of 45 
pounds of nitrogen produced 190 pounds of seed 
cotton per acre more than the nonfertilized cotton, 
Figure 16. This represents the production of 4 
pounds of seed cotton for each pound of nitrogen 
applied. The  90-0-0 treatment produced only 100 
pounds of seed cotton per acre more than the check 
treatment. However, the cotton in the plots receiving 
this treatment was taller, proclucetl more foliage and 
maintained a greener color than the other plots. But 
these plants did not set a majority of the cotton bolls. 

I 
The high increase in yields caused by potassium Figure 16. Continuous cotton receiving fertilizer treatments 

IS unusual on Lake Charles clay soil as it is medium of 45-0-0 per acre per year produced a 3-year-average increase 

to high in native potassium. F~~ the past 50 years, in yields of 190  pounds of seed cotton over continuous nonfertilized 
cotton. This fertilizer treatment was the most economical in the 

however, the area in which the test was conducted continuous fertilizer 



Figure 17. Cotton rotated with Dallisgrass and White clover 
receiving no fertilizer produced a 3-year average of 1,030 pounds 
of seed cotton. This represented a 34-percent increase in yields over 
continuous nonfertilized cotton. All of the rotated cotton plots with- 
stood drouth periods better, were better able to set cotton bolls and 
were later in maturing than were continuous cotton plots. 

An application of 30 pounds of phosphorus 
(P,O,) per acre resulted in an average increase of 90 

pounds of seed cotton per acre. When phosphorus 
(P205) was applied in fertilizer treatments of 45-30-0 
and 90-30-0 per acre, an average increase of 150 and 
110 pounds of seed cotton was produced, respectively. 

The  results of the test show that a complete fer- 
tilizer of 90-30-60 should be applied to obtain the 
highest yields of cotton under similar conditions to 
those which prevailed during this experiment, es- 
pecially when the land has been in row crops for 
several years. The  second highest yields produced 
by continuous cotton were made with a fertilizer 
treatment of 45-0-0 per acre per year. 

. .. 
ROTATED COTTON 

The  increase in yields caused by fertilizer was 
much higher in cotton following Dallisgrass and 
White clover than in continuous cotton, Table 6. 

TABLE 7. THE INFLUENCE OF CROPPING SYSTEMS ON CORN YIELDS 

hite clove, 
D of 1.43C 

Figure 18. Cotton rotated with Dallisgrass and W 
fertilized yearly with 90-30-0 produced a 3-year averagc 
pounds of seed cotton per acre. This yield represented a 40 
increase in yields due to fertilizer as compared with rotate 
receiving no fertilizer; a 550-pound increase in yields due 
rotation as compared with continuous cotton receiving tl 
fertilizer treatment; and a 620-pound increase due to fe~" '  
crop rotation as compared with continuous nonfertilized 

10-pount 
d cotto* 
to tro: 

re ram* . . rmlzer on: 

cotton. 

Ids thar 
. ., Nitrogen was more effective in increasing yie 

phosphorus. Potassium did not increase cotton 
in rotated cotton. Fertilizer applications of 9( 
and 90-30-60 decreased yields 130 and 70 pou 
seed cotton per acre, respectively, over cott~ 
ceiving fertilizer treatments of 90-30-0. The 
amount of potassium (K,O) applied to cont 
cotton increased yields 200 and 270 pounds pe 
respectively. 
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Nitrogen and phosphorus gave the highest r 
in cotton yields when they were applied to[ 
Applications of 90-30-0 produced the highest averat 
yield obtained in the test, producing 1,430 pounc' 
of seed cotton per acre. The  second highest yiel 
was obtained from a fertilizer treatment of '' ""' 
which produced 1,390 pounds of cotton. Thi  
increases of 400 and 360 pounds of seed cottc 
acre, respectively, over rotated cotton receivi 

Treatment Years in  

number system Cropping system 

Bushels of shelled corn per acre 

1953 1954 1955 1956 1957 

No nitrogen 

Average - 

8 Continuous Continuous corn 10.9 25.8 30.9 18.8 32.5 
9 1 st Dallisgrass-White clover 

2nd Dallisgrass-White clover 
3rd Dallisgrass-White clover 
1 st Corn 9.6 27.9 25.0 29.1 43.9 
2nd Corn 8.7 19.9 34.4 32.2 47.6 

Continuous Continuous corn 15.9 37.2 38.8 30.3 52.8 
1 st Dallisgrass-White clover 
2nd Dallisgrass-White clover 
3 rd Dallisgrass-White clover 
1 st Corn 8.9 37.2 47.8 33.1 67.2 
2nd Corn 12.6 37.5 38.0 36.2 60.0 

60 pounds nitrogen per acre 



rcltili~er, and an increase of 660 and 620 pouncls of 
co[ton over the continuous, nonfertilizecl cotton, 
Fiqurec I7 ancl 18. These two treatments coincide 
\\.ell wit11 the fertilizers used in the major test ancl 
the cotton fertilizer recommendation for the Gulf 
Co;15t Prairie of 60-30-0 per acre per year. 

Cotton in rotation with Dallisgrass and White 
tloler matle consiclerably higher yielcls than contin- 
u o u 5  cotton, Table 6. T h e  increase in yielcls variecl 

, 110111 18 to 62 percent. T h e  continuous nonfertilizecl 
cotton protlucetl an  average of 770 pounds of seed 

1 totton per acre, while the cotton in the rotation sys- 
I terli receiving no fertilizer proclucecl 1,030 pounds of 

$red cotton. This represented a 34-percent increase 

I 
in  cotton yielcls clue to the cropping system. 

The increase in yields causecl by the cropping 
j\ctems was much higher in  those systems receiving 
pl1o5l)horus fertilizer than those receiving only nitro- 
?en. This is believecl to be due to two factors: (1) 

I illc I emoval ol phosphorus from the soil by the White 
tio\cl- and (2) the nitrogen fixed in the soil by the 
leqt~nle. The addition of 30 pounds of phosphorus 
11)~0-,) per acre to the cropping system of 2 years 
ot I);illisgrass-\471~ite clover ant1 1 year of cotton pro- 
~ l u t c t l  360 pounds more seed cotton per acre than the 
\,imc treatment produced on continuous cotton. 

The highest increase in yields caused by the crop- 
ping ~y t em was in the plots receiving fertilizer treat- 

, rncnts of 90-30-0 and 45-30-0, which procluced an 

CONTINUOUS CORN 
NO NITROGEN -- -- 
60 LBS. NITROGEN------- 

CORN I N  ROTATION WITH DALLISGRASS, 
WHITE CLOVER 
FIRST YEAR CORN 

NO NITROGEN - 
6 0  LBS. NITROGEN- 

SECOND YEAR CORN 
NO NITROGEN---- I' .' 
60 LBS. NITROGEN---, 

Figure 19. The influence of cropping systems of Dollisgrass, 
White clover and nitrogen on corn yields. 

L 

Inireace oI 550 and 470 pounds, respectively, of seed Gulf Coast Prairie and Coastal Marsll., can be used 
cotton per acre over continuous cotton receiving the successfully for making fertilizer recommendations 
,.line I'ertilizer treatments, Figure 18. T h e  lowest in the area, but because of the rvide variation in 
Iric!c;irc was obtained from plots receiving fertilizer nutrient levels, soil tests shoultl be made to obtain 
tlc;ltmcnt$ of 90-30-60. T h e  high increase in  yields more definite economical fertililer recommends- 

I r.n~\ed by crop rotation is partly due to the large tions. 
amounts of high quality organic residues proclucecl 
h! D;~llisgrass ant1 White clover, while continuous 
rotton tillage practices ofEer little opportunity for lNFLUENCE OF DALLISGRASS-WHITE CLOVER 
rile return of residues of organic material to the soil. AND NITROGEN FERT11LIZER 

L 

1 These fertilizer recommentlations shoulcl not be ON CORN YIELDS 
u ~ t l  except in locations where the soil and climatic Corn Yields 
contlitions are similar to those wllicl~ prevailed during T h e  corn yields obtained during the 5 years of 
tllii experiment. the experiment are shown in Table 7 and Figure 19. 

i 
The Texas Agricul tural Extension Service Leaflet Because of insufficient or poor crlistribu tion of rain- 

11-1 "General Fertilizer Recommendations for the fall ancl unavoidable lateness of planting or  replant- 

! TABLE 8. EFFECTS OF CROPPING SYSTEM OF DALLISGRASS-WHITE CLOVER ON YIELDS OF CORN RECEIVING NO NITROGEN AND 60 POUNDS 
OF NITROGEN PER ACRE PER YEAR 

Nitrogen per acre, pounds 
1956 1957 Average 

None 60 None 60 None 60 

Bushels of shelled corn per acre 
ous corn 18.8 30.3 32.5 52.8 25.6 41.6 

Ir corn following 3 years Dallisgrass-White clover 29.1 33.1 43.9 67.2 36.5 50.2 
year corn following 3 years Dallisgrass-White clover 32.2* 36.2' 47.6 60.0 39.9 48.1 

'Second-year corn in 1956 followed 2 years of Dallisgrass-White clover. 



Figure 20. Land in continuous corn receiving no nitrogen fer- 
tilizer not only produced low corn yields but also failed to produce 
weeds. 

ing necessitated by bird damage, low to medium 
yields were obtained during the 5 years of this test. 

High infestations of sugarcane borers and ear- 
worms caused considerable reductions in yields for 
1953-56. During this time Texas Hybrid 30 corn 
was planted. In 1957 Texas Hybrid 34 corn was 
planted. In  that year there was no loss caused by 

. .  earworms and relatively little damage caused by sugar- 
cane borers. The  high yields obtained in 1957 as 
shown in Table 7 are believed to be partly due to 
Texas 34 corn which is a new yellow corn hybrid 
developed particularly for the Gulf Coast Prairie 
(13) . Prior to 1957 Texas Hybrid 30 was the rec- 
ommended corn hybrid for the area (3). 

The  cropping systems tested containing corn were 
continuous corn and a 5-year system of 3 years of 
Dallisgrass and White clover and 2 years of corn. 
These systems received the same management prac- 
tices as those used in the cropping systems containing 
cotton. One-half of each plot was fertilized each year 
with 60 pounds of nitrogen per acre and the other 
half received no nitrogen. All the plots received 
a total of 30 pounds of phosphorus (P,O,) per acre 
per year. 

The  5-year cropping system of Dallisgrass and 
White clover completed its first cycle in 1957. From 
1953-55 Dallisgrass and White clover showed little 
effect upon increasing corn yields over continuous 
corn, Table 7. 

Figure 21. Land in continuous corn receiving 6 0  pounds a! 
nitrogen produced 181/2 pounds of grain per acre for every pound 
of nitrogen applied over continuous corn receiving no nitrogen. 

CROP ROTATION 
In 1956-57 the effect of crop rotation becam- -.- 

parent in increasing corn yieltls, Table 8. In 
receiving no nitrogen fertilizer, the crop rotatio 
creased corn yields 42 percent for first-year corn 
56 percent for second-year corn following Dal 
and White clover over continuous corn. Thl 
receiving 60 pounds of nitrogen per acre prl 
an average increase in corn yields of 21 and 
cent, respectively. 

C dlJ 

plot. 
n in  

anti 

NITROGEN FERTILIZER 
Applications of 60 pounds of nitrogen per 

increased continuous corn yields 62 percent, Fil 
20 and 21, and first-year corn and second-year 
following Dallisgrass and White clover 38 a 
percent, respectively. 

The  combination of crop rotation and n 
fertilizer was more effective in increasing corn 
than either Dallisgrass and White clover or n 
fertilizer alone. First and second-year corn fol 
Dallisgrass and White clover that had received 
gen fertilizer produced an average increase in 
of 96 and 88 percent, respectively, over the 1 

tilized continuous corn. . 

Recommendations for Gulf Coast Prairie 
Dallisgrass and White clover are recommended a; 

a soil improvement crop for corn as well as for 
Field observations showed an improvement 



Figure 22.  Severe cracking of Lake Charles clay soil in con- 
tinuous corn plots caused by drouth. Cracks measured 6 feet deep. 
There was relatively little cracking in corn plots which had been 
rotated with Dallisgrass and White clover. The rotated corn plants 
showed no stress because of lack of moisture as continuous corn 
plots showed. 
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State-wide Research 
* 

The Texas Agricultural Experiment Station 
is the public agricultural research agency 
of the State of Texas, and is one of the 

y$+AJ parts of the A&M College of Texas. 

Location of field research units of the Texas 
Agricyltural Experiment Station and cooperating 
agencles 

IN THE MAIN STATION, with headquarters at  College Station, are 13 subject 
matter departments, 3 service departments, 3 regulatory services and t h e  

administrative staff. Located out in the major agricultural areas of Texas arv 

OPERATION 20 substations and 10 field laboratories. In addition, there are 13 cooperatin: 
stations owned by other agencies. Cooperating agencies include the Texe 
Forest Service, Game and Fish Commission of Texas, Texas Prison Systen 
U. S. Department of Agriculture, University of Texas, Texas TechnologicE' 
College, Texas College of Arts and Industries and the King Ranch. Sorr 
experiments are conducted on farms and ranches and in rural homes. 

THE TEXAS STATION is conducting about 450 active research projects, groupe" 
in 25 programs, which include all phases of agriculture in Texas. Amon: 
these are: 

Conservation and improvement of soil Beef cattle 
Conservation and use of water Dairy cattle 
Grasses and leeumes Sheep and goats - - 
Grain crops Swine 

0 R G A N I Z AT 1 0 N Cotton and other fiber crops Chickens and turkeys 
Vegetable crops Animal diseases and parasites 
Citrus and other subtropical fruits Fish and game 
Fruits and nuts Farm and ranch engineering 
Oil seed crops Farm and ranch business 
Ornamental plants Marketing agricultural products 
Brush and weeds Rural home economics 
Insects Rural agricultural economics 

Plant diseases 

Two additional programs are maintenance and upkeep, and central sr 

Research results are carried to Texas farmers, 

ranchmen and homemakers by county agents 

and specialists of the Texas Agricultural Ex- 

tension Service 

AGRICULTURAL RESEARCH seeks the WHATS, the 
WHYS. the WHENS, the WHERES and the HOWS of I hundreds of problems which confront operators of farms 
and ranches, and the many industries depending on 
or serving agriculture. Workers of the Main Station 
and the field units of the Texas Agricultural Experi- 
ment Station seek diligently to find solutions to these 
problems. I 
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