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NAME OF TEST: Coastal Eermuda Management, Mt. Pleasant, 1965.
OBJECTLIVES: To determine the rendive effect of various management practices.
EXPERIMENTAL PROCEDURES:
Experiment No. 048L-17
Soil Type: Sawyer fine sandy lowm
Experimental Design: split plot-4 ups, plot size 7 feet X 15 feet, area clipped
for yield 34 inches X 7 1/2 feet.
Cultural Practices:
Establishment: Plot area established April 4, 1961.
Fertilization: All plots fertilized with 0-60-60 and overseeded with
crimson clover in Oct. 1964. One clipping of Crimson clover was
made on May 3, 1965.
GENERAL: The weather condition for the summer period was below normal.
RESULIS: See tables
DISCUSSION: The plot area was overseeded with crimson clover in the fall of
1964 as in previous years. The May clipping which was entirely clover
accounted for almost one-half of the 1965 yield. The only treatment which
showed any residual effect was height of clipping. Actually, a major part
of the difference in yield due to previous height of clipping is in clover yield
at the first cutting. It is difficult to visualize this as a true height
effect since the 5" stubble was always removed prior to overseeding the
clover.
Ground cover density based on stem cavits in the fall of 1965 showed
significant residual responses to fertility level and height of clipping
and the differences due to stage of maturity approached significance. A
lower density was associated with heavier fertilization and with reduced
frequency of harvest. A greater density was associated with greater height
of wt., the increase in density amounting to 17 per cent. In the fall of
1964 density of the 5" stubble was 29 percent greater than the 2" stubble
but this differe¢nce was not associated with a yield difference. Density
decreased from 1964 to 1965 probably because of the absence of fertilization.

PROJECT: 388
WORKER: J. A. Lancaster
DATE: November, 1965
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Table 1. Forage yield of Coastal bermudagrass by harvest dates in 1965 -
following four years of differential management practices,
Mt. Pleasant, 1965. '
-

Management practices 1961-64 L1/ Founds of air-dry forage per acre
) Inches of top cl;pping
Fertilizer growth at harvest height (in) May3 Junel June29 July30 Sept2l Total

-
120-60-60 2-4 2 2450 370 740 820 440 482
5 2230 350 770 900 520 477v
8-10 2 2140 350 600 810 500 4409.
5 2620 330 800 860 600 521
14-16 2 2140 340 710 750 540 448
5 2200 410 860 770 530 4770
240-60-60 2-4 2 1660 640 830 770 640~ 454¢
5 1880 780 760 750 590 4760
8-10 2 1940 450 740 800 640 457Q,
5 2230 590 990 880 660 535t
14-16 2 1680 530 760 -800 590 4360
5 1810 600 740 820 500 4479_
0-60-60 8-1C 2 2370 230 670 530 370 4171
: 5 2340 220 690 600 570 4420
1/ All plots received an 0-60-60 fertilizer in October, 1964 and were seeded with
Crimson clover. Subsequent treatment in 1965 was uniform for all plots.
Table 2. Total forage yield of Coastal bermidagrass in 1965 as an indication -
of residual effects of differertial management practices from
1961 to 1964. Mt. Pleasant, 1965.
Inches of clipping -
top growth height Total Pounds of air-dry forace per acre
at harvest {inches) 120-60-60 240-60-60 Average
2-4 2 4820 4540 4680 ==
5 4770 4760 4765
Average 4795 4650 - 4720
8-10 2 4400 4570 4480
5 5210 5350 5280
Average 4805 4960 4880
-
14-16 2 4480 4360 4420
: 5 4770 4470 4620
Average 4625 4415 4520 o=
Fertilizer average 4740 4675
1/ All treatments were uniform in 1965. -
Differences in yield between heights (residual) were significant statistically.
No other residual treatmeznt effects were significant.
-
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Table 3. Ground cover density of Coastal bermudagrass in September 1965 as a
measure of residual effects of management practices from
1961 to 1964, Mt. Pleasant, 1965.

Inches of clippin
top growth height
at harvest (inches) 120-60-60 240-60-60 Average
2-4 2 223 201 212
5 259 197 228
Average 241 199 220
8-10 2 13 146 165
5 188 233 211
Average 186 190 188
14-16 2 193 118 156
5 z0= 168 187
Average i99 143 171
Fertilizer Average 2 260 155 177
5 217 199 208

Average 209 177
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NAME OF TEST: Coastal bermudagrass management, Mt. Pleasant, Texas, 1964.

OBJECTIVE: To determine the effects of cutting management on carbohydrate
reserves in Coastal bermudagrass.

EXPERIMENTAL PROCEDURE:

Soil Type: Sawyer fine sandv loam
Experimental design:

(a) Split plot-4 reps

{(b) Plot size-7feet

(c) Area clipped for yield - 34 inches X 7 1/2 feet
Cultural practices:

(a) Establishment: Plot area established April 4, 1961

(b) Fertilization: 0-60-60 applied in early October 1963. Limed at

1 ton per acre, October 1963.
(¢) Overseeding: All plots overseeded with Crimsoa clover in
October 1963. One clipping of Crimson clover made May 11,1964.
(d) Clipping management: All plots were clipped to the desired
stubble height of two and five inches. The plant growth above
those heights shown as June 1 clipping. Additional clippings
were made according to the amount of regrowth. On September 30
all plots were clipped at their respective heights. An
additional clipping on September 30 was made on all five-inch
stubble heights to a two-inch stubble height. This weight is
shown as stem on September 30.
(e) Nitrogen applications: Applied in 30-40, 60 and 80 1b. rates
(1) 120-0-0 level
{(a) 30-0-0 after just 4 clippings
(1) 2-4 inch regrowth- June 1, June 19, July 3,
July 21 :
(2) 8-10 inch regrowth - June 1, Jurne 22, August 4,
August 24
(b)Y 46-0-0 after just 3 clippings
(1) 14-16 inch regrowth - Jene 1, July 6, August 20
{2 240-0-0
(a) 60-0-0 appli=d after first 4 clippings
(1) 2-4 inch regrowth - June 1, June 19, July 3,
July 21 '
(2) B8-10 inch regrowth - June 1, June 22, August 4,
August 24
(b) 80-0-0 after first 3 clippings
(1) 14-16 inch regrowth - June 1, July 6, August 20.
General Conditions: The fall of 1963 and extending in 1964 was extremely dry.

Moisture was adequate in April followed hy a dry summer with moisture

limited until latter August and September, 1964. Rainfall for the period

October, 1963 to Jure 1 - 18.46 inches. June L, 1964 to September 30,

1964 - 15.33. Rainfall distribution was irregular.

DISCUSSION: The starch content of stems from the 2-4 harvest frequency was lower
than from the 14-16 frequency on June 1 which was the date of first bermuda
harvest on all plots. The 2-4" £frequency was harvested on July 3 for the third
time and the starch content was lower than initially. Also it was lower than
with the 14-16" harvest frequency which was harvested the second time on
July 6. No distinct pattern was noted immediately following cutting. The 2"
stubble tended to remain the same or decrease while the 5" stubble tended to
increase in starch content in the period following harvest.

The sugar contert of stems was not greatly different on June 1, but when
the sampling was started in July, the content was significantly lower in stems
from plots cut more frequently. Stubble height occurred to have little effect
on percentage sugar, but of course would influence total amount of stored
sugar. Sugar content at the end of the season was similar for all treatments
even though some of the plots had been cut off much closer and more frequently
than others.

s
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The starch content of roots on June 1 was in general very low as might be
expected since respiration and initial growth probably would have depleted that
previously stored. Plots cut to 2" for the third time on July 3 showed a low
root starch content at that time also, however, this rapidly increased following
that cutting. Starch content was high with three of the four treatments at the
end of the growing season. The relatively low storage level on July 21 and again
on September 30 with the mildest defoliation treatment is not easily understood.
Starch content of the stems on July 21 for the same treatment had also been out
of line with the other treatments.

Sugar content of the roots at the beginning and end of the season was about
exactly the same for all of the treatments. The pattern of sugar content
following clipping was also similar for all treatments.

The carbohydrate status of the lower stems and the rhizomes of Coastal
bermudagrass did not appear to be influenced greatly by clipping practice. The:
only exception to this was the reduced starch content of stems with the most
severe defoliation treatment. However this exception did not apply to the
end-of-season sample. Thus it appears that Coastal is either not very sensitive
to defoliation treatments or the treatments were all within the range of
tolerance of Coastal. The same situation existed for root accumulation
and stand density.

PROJECT: 388
WORKER: J. A. Lancaster and E. C. Holt

DATE:

1965
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Table 1. Carbohydrate content of Coastal bermudagrass stems and rhizomes with various
clipping management practices, Mt. Pleasant, 1964.

% Sugar % Starch
Growth at clipping Growth at clipping
Date 2-4 14-16 . 2-4 14-16
of stubble height stubble height
Sampling 2" 5" 2" 5" 2" 5" 2" 5"
. L . . STEMS

June 1 2.82 2.72 2.15 2.81 3.32 3.35 4.04 4.36
July 3 3.31 3.00 2.20 2.35

July 6 4.41 4.98 5.60 3.74
July 7 2.81 4.06 2,28 4.18

July 10 4.90 4.58 4.01 4.05
July 14 3.65 4.10 3.57 3.84

July 17 3.27 4.87 3.73 5.87
July 21 3.89 4.86 3.16 4.43 1.28 6.95 4.57 1.41
Sept 30 2.71 3.08 3.26 2.62 6.14 4.93 7.56 6.25

REIZOMES

June 1 2.21 2.06 2,50 2.08 0.82 3.79 1.00 1.33
July 3 3.35 2.81 1.82 4.15

July 6 4.08 3.24 6.70 4.18
July 7 3.22 2.74 2.80 4.74

July 10 4.33 4.18 5.20 5.69
July 14 4.05 4.48 6.43 7.62

July 17 3.83 4.27 4.98 7.60
July 21 3.90 3.31 4.33 4.41 5.39 7.40 6.49 3.28
Sept 30 2.70 2.70 2.52 2.46 7.04 8.60 7.52 3.34

Plots with 2-4" regrowth at harvest were clipped 6/1, 6/19, 7/3, 7/21, 8/7, 8/27,
and 9/30. Plots with 14-16" regrowth at harvest were clipped 6/1, 7/6, 8/20 and 9/30.
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Management of Coastal Bermudagrass for Sustained
Production, Denton, Texas, 1965.

NOTES - Section A of 1965 Coastal Bermudagrass Management Study follows on
same plots as used the previous year (1964) for an identical study. The
three years previous to 1964, the same plots were devoted to a similar study:
however, all fertilizer rates were only half that used in 1964 and 1965.

In Section A of this study, the grass was harvested when growth reached
6 to 8 inches in height ., using plot A-2 as indicator. During 1965, with
favorable moisture, procedure resulted in 6 harvests during the growing
season. In general, as the rate of nitrogen applied was increased, there was
an increase in yield and an increase in protein content of the harvested forage.

All base fertilizer applications were made April 20, with the exception
of anhydrous (Section C), and this was applied April 23, 1965. Fertilizer
was applied on the surface of the soil, and no effort was made to incor-
porate same into the soil. In all cases other than anhydrous plots, nitro-
gen was in the form of 33% ammonium nitrate, and phosphate was in the form
of 20% superphosphate. Plots were sprayed in the fall and again in early
spring with Simazine 80W herbicide for winter weed control, which was
very effective.

In Section A-2 of this experiment, the use of 100 pounds of actual
nitrogen and 60 pounds of phosphate in April produced 1877 more air dry
forage and 315% more pounds of crude protein per acre than did the plots
receiving no fertilizer. 1In contrast, A-5 treatment, consisting of 200
pounds of N in April, followed with an additional 60 pounds of N following
each of the first four harvests, showed an increase of 454 percent in
forage production and 879 percent in crude protein. Each plot received
a like amount of 60 pounds of phosphate per acre. However, each pound of
nitrogen used in A-2 produced 52 pounds of air dry Coastal compound to only
20 pounds produced from each pound of nitrogen used in the 440 pound treat-
ment.

NOTES - Section B of this experiment is identical to Section A, except that
- Section B was not harvested until growth reached 12 to 16 inches. This
difference resulted in Section B being harvested only 4 times in 1965, com-
pared to 6 harvests for Section A. 1In general, the yields from the two
heights of harvest were similar, but the more frequently harvested Coastal
contained a higher percentage of crude protein. However, the most efficient
use of nitrogen in producing forage in Section B came from treatment B-4, where
100 pounds of nitrogen was applied in April, followed by 30 pounds per acre
following each of the first two harvests, rather than treatment B-2 where
100 pounds was applied in April. This difference in Section B was slight -
46.42 pounds of grass for each pound of N applied early in the season, com-
pared to 52.48 pounds of grass from éach pound of N when applied throughout
the growing season. Treatment B-5, the highest rate of nitrogen per acre

~in—-this section, i.e. 320 pounds per acre, for the season, was the least

efficient in producing forage with only 32 pounds for each pound of nitrogen
applied. This treatment was also the least efficient in the production of
crude protein per acre.

NOTES - Section C of this experiment is designed to determine the efficiency
of nitrogen from anhydrous ammonia in the production of Coastal bermudagrass
on San Saba clay soils of North Central Texas. This section includes both

A and B heights of clipping and two rates of nitrogen from anhydrous. These
rates are 200 and 400 pounds of nitrogen per acre, respectively, all from a
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single application on April 23, 1965. Forage produced in 1965 per pound of
nitrogen from anhydrous was not as great, in gerneral, as was the pounds of
forage produced per pound of nitrogen from ammonium nitrate. There was
some trouble noted at the time of application in getting the opening knives
for the application of the anhydrous to properly penetrate the hard clay
soil. This could have been a factor in the 1965 efficiency. All anhydrous
treatments, other than the checks, were accompanied by 60 pounds of phos-
phate per acre, as were the other nitrogen plots in Sections A and B.

NOTES - Section D of this experiment includes several renovation treatments
of Coastal bermudagrass plots, some of which embody overseeding with winter
annuals to determine their compatability with Coastal and the possibilities
of summer and winter grazing from the same area.

All renovation practices were carried out according to project plan;
however, none of them have resulted in marked increase of Coastal production.
Treatments D-2, D-3 and D-5 consisted of fall overseeding with New Nortex
. oats, Common Alfalfa and Elbon Rye in an effort to produce a high protein
winter grazing crop to balance the dormant, low protein Coastal. These
overseeded plots received 50 pounds of N and 30 pounds of phosphate in
November in addition to the 50 pounds in April. Elbon Rye proved to be the
most satisfactory overseeded winter annual, producing more early, as well as
more total winter growth. In four harvests from 2-5-65 to 4-13-65, Elbon
Rye produced 2267 pounds of air dry forage, containing 15 to 25 percent
crude protein. All of this growth was produced before Coastal had made
sufficient spring growth for harvest or grazing. There was more summer
survival of Alfalfa in the Coastal plots than was anticipated. Chiseling
and plowing of Coastal in this experiment has failed to produce additional
growth; any effect these operations might have on longevity of the sod
remains to be determined.

NOTES - Section E of this study was incorporated for the first time in 1964
and is designed to determine the possible maximum economical utilization of
nitrogen by Coastal bermudagrass on the black clay upland soils of North
Central Texas. Although fertilizer was applied and yields obtained from
this section for the first time in 1964, it constitutes a portion of the
same Coastal area established in 1954 on which the remainder of this study
is located.

All base fertilizer applications in this section were made April 20, at
the rates indicated. However, plots E-4, E-6 and E-8 received additional
nitrogen as noted, following each of the first two harvests, Total yields
for the season reveal that plots E-8, receiving 600-60-0 produced the
highest yield, 18,550 pounds of air dry forage per acre. This yield,
however, was only slightly more than the 17,350 pounds of air dry forage
produced by plots E-7, receiving only 300~-60-0. Each pound of nitrogen
applied on the E-7 plots produced 44 pounds of air dry forage, compared to
only 24 pounds of air dry forage produced for each pound of nitrogen used
in the 600 pound, E-8 plots.

Moisture conditions during 1964-65 were highly favorable for the pro-
duction of forage in this area. Precipitation, by months as recorded here
at the Experiment Station was as follows: 1964-Sept., 9.82; Oct., -17; Nov.,
6.85; Dec., 1.19; 1965--Jan., 2.58; Feb., 3.29; Mar., .63; April, 1.22; May,
5.57; June, 5.36; July, .05; Aug., 3.41; Sept., 5.91 and Oct., 1.59.

Due to the heavy infestation of winter weeds that occur on all plots
receiving nitrogen late in the season, an effort is made to not apply
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fertilizer unless there will be favorable temperatures and moisture to
secure a harvest. This year we assumed that 9-13-65 would be our final
harvest for the year, and no fertilizer was applied following same; however,
good moisture conditions resulted in a later harvest on 11-9-65.

The field area of this experiment consist of randomized blocks, on
San Saba clay soil, replicated four times, with yields harvested from 20 ft.
x 2 ft. sections when vegetation reaches designated height. Forage samples
from each treatment, and harvest date, were submitted to Agricultural
Analystical Services, Texas A&M University for protein determinations.

Acknowledgement is herein expressed to Dr. E. C. Holt for his usual
fine cooperation. Appreciation is also extended to Dr. Grant W. Thomas
and Mr. Hipp for their fine assistance in transporting anhydrous equip-
ment from College Station to Denton in order that Section C of this ex-
periment might be extended for further investigation.
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~ Table 1. Response of Coastal bermudagrass to various fertilizer practices;-San-Saba clay, Denton, 1965.

Fertilizer Treatment

Date ’
of Harvested when 6 to 8 inches high (Section A) 3

harvest  0-0-0  0-60-0  100-60-0  206-60-0  220-60-0L/  440-60-02/ 200-60-03/  400-60-03/
May 18 640 620 2290 2290 2170 2690 690 1140
June &4 300 300 1720 2320 1950 2370 390 1330
June 28 600 640 1650 3270 2680 5450 620 2060
Aug. 11 560 640 1280 1480 1190 2530 490 770
Sept. 13 550 570 880 910 1570 1290 570 910
Nov. 9 160 160 240 320 570 1240 160 200
Total 2810 2930 8060 10590 10130 15570 2920 6410

Harvested when 12 to 16 inches high (Section B) 2/ 3/ 3/

0-0-0 0-60-0 100-60-0 200-60-0 160-60-0L/ 320-60-0= 200-60-0= 400-60-0=
May 24 940 750 3140 3870 3490 3700 1590 2140
June 28 950 910 2800 4740 4500 5700 2000 4630
Sept. 13 1540 1380 2050 2990 3590 3940 1680 2570
Nov. 9 170 190 240 320 410 520 190 290
Total 3600 3230 8230 11920 11990 13860 5460 9630

Harvested when 16 to 18 inches high (Section E) s 6/

0-0-0 100-0-0  100-60-0 100-60-60  150-60-0%/ 300-60-02/ 300-60-0 600-60-0-
May 24 940 3070 3310 3220 3260 3530 3820 4120
June 28 1070 3540 3750 3560 5100 6910 7610 7200
Sept. 13 1700 2460 2150 1940 3770 4460 5160 5740
Nov. 9 . 220 300 320 260 510 920 770 1490
Total 3930 9370 9530 8980 12640 15820 17360 18550

1/ Fertilizer applied as 100-60-0 + 30-0-0 following each clipping.

2/ Fertilizer applied as 200-60-0 + 60-0-0 following each clipping.

3/ Nitrogen applied as anhydrous ammonia April 23, 1965.

4/ Fertilizer applied as 50-60-0 + 50-0-0 following first two clippings.
5/ Fertilizer applied as 100-60-0 + 100-0-0 following first two clippings.
6/ Fertilizer applied as 200-60-0 + 200-0-0 following first two clippings.



Table 2. Response of Coastal bermudagrass to various renovation, fertilization and overseeding practices, San Saba
S clay, Denton, 1965.

Treatment Fertilizer Pounds of air-dry forage per acre

50-30-0 |} Early May 18 June 28 Sept. 13 Nov. 9 Total
No renovation Spring - 1830 2160 1730 230 5950
Chisei Oct., annually Spring - 1400 2200 1230 190 5020
Chisel Oct., 1962, 1964 Spring - 1520 2130 1410 210 5270
Plow Oct., 1962, 1966 Spring - 2140 2420 2090 230 6580
Overseed oats Fall, Spring 1380 2490 2250 1740 200 8060
Overseed Elbon rye Fall, Spring 2270 920 2860 1970 230 8250
Overseed alfalfa Fall, Spring 390 1190 4220 1670 340 7810

% Crude Protein

No renovation Spring 13.2 6.5 5.6 8.6
Chisel Oct., annually Spring 11.0 7.4 5.8 7.9
Chisel Oct., 1962, 1964 Spring 17.1 6.8 4.9 6.3
Plow Oct., 1962, 1966 Spring 11.7 6.3 5.7 6.1
Overseed oats Fall, Spring 9.8 7.6 6.0 9.0
Overseed Elbon rye Fall, Spring 13.0 6.3 6.0 9.2
Overseed alfalfa Fall, Spring 15.4 8.7 5.5 15.5

66
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Table 3. Protein content of Coastal bermudagrass with various fertilizer practices,
San Saba clay, Denton, 1965.

Fertilizer Treatment

Da;e Harvested when 6 to 8 inches high (Section A) (Section C)
(o]
harvest 0-0-0 0-60-0 100-60-0 200-60-0 220-60-0L/ 440-60-02/ 200-60-03/ 400-60-03/
May 18 9.1 8.8 18.7 17.4 15.1 17.5 8.9 13.8
June 4 12.9 8.2 15.0 11.8 18.7 22.2 12.9 19.2
June 28 10.2 9.7 10.1 13.9 13.3 15.4 7.9 9.6
Aug. 11 8.3 7.6 9.5 10.5 12.2 13.1 8.4 8.8
Sept. 13 7.7 8.5 9.7 10.9 13.8 14.4 7.6 7.6
Nov. 9 8.7 9.1 9.4 10.0 12.7 16.3 9.0 9.6
Harvested when 12 to 16 inches high (Section B) (Section C)

0-0-0 0-60-0 100-60-0 200-60-0  160-60-0 320-60-02/ 200-60-6037  400-60-03/
May 24 8.3 9.5 14.2 18.0 13.9 18.2 10..2 11.7
June 28 7.5 7.3 8.1 9.0 8.5 10.2 . 6.6 11.8
Sept. 13 6.0 6.5 6.4 . 6.4 8.3 9.6 6.0 6.5
Nov. 9 9.2 9.5 9.7 10.8 11.5 12.7 8.8 9.6

Harvested when 16 to 18 inches high (Section E)

0-0-0 100-0-0  100-60-0 100-60-60  150-60-0%/ - - 300-60-02/ 300-60-0 600-60-08/
May 24 8.7 13.7 14.9 13.3 13.8 15.5 16.8 18.1
June 28 7.7 8.9 8.4 8.5 8.7 11.8 12.9 14.5
Sept. 13 6.0 5.8 6.1 5.9 6.2 10.6 9.6 5.7
Nov. 9 9.8 9.9 9.1 9.0 11.0 14.6 13.7 19.0

1/ Fertilizer applied as 100-60-0 + 30-0-0 following each clipping.

2/ Fertilizer applied as 200-60-0 + 60-0-0 following each clipping.

3/ Nitrogen applied as anhydrous ammonia April 23, 1965.

4/ Fertilizer applied as 50-60-0 + 50-0-0 following first two clippings.
5/ Fertilizer applied as 100-60-0 + 100-0-0 following first two clippings.
6/ Fertilizer applied as 200-60-0 + 200-0-0 following first two clippings.

0T
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NAME OF TEST: GCoastal Bermudagrass response to applications of fertilizer

Due to persistent demand from County Agents, livestock producers and ferti-
lizer distributors for maximum fertilizer utilization figures for Coastal
bermudagrass, this study was inaugerated in 1964, with efficiency per pound
of nitrogen as indicating factor. Much publicity has been given the enor-
mous amount of fertilizer that has been used with Coastal but never accom-
panied by efficiency figures for various rates and methods. Producers have
been led to believe '"the more thermerrier'"; however, under North Central Texas
moisture conditions, quantity of nitrogen is not the answer to economical
fertilizer use with Coastal,

1. Considering the 8 rates used in this study, the most efficient,
both in the production of forage and crude protein per acre, was 50-60-0 in
April, followed by 50 additional pounds of nitrogen after each of the first
two harvest. ' ‘

2. The least efficient was the highest rate used or 600-60-0, with base
application of 200-60-0, followed by 200 pounds of additional nitrogen after
each of the first two harvests.

3. Producers indicate their primary concern is pounds of crude protein
produced per acre (per pound of fertilizer), rather than either pounds of
forage or percent protein alone.

The response of Coastal bermudagrass to various rates
and applications of commercial fertilizer in terms of increased
pounds of hay and crude protein, per pound of actual nitrogen applied,
North Cemntral Texas Research Station, Denton, Texas, 1964 and 1965.

Pounds hay produced per acre Pounds crude protein per acre

Fertilizer Pounds Crude™ Increase Crude Prot. P/A
lbs, per. acre Hay per Increase increase protein C.P. per per pound
N P K acre per acre per 1lb. N per acre acre nitrogen

0 0 0 3848 Check-No fertilizer 287 Check No fertilizer
100 0 0 7073 3225 32.25 668 371 3.71
1002/ 60 0 7457 3609 36.09 741 454 4.54
150~ 60 0 10557 6709 44,73 1047 760 5.07
100 60 60 7132 3284 32.84 702 415 4.15
3003/ 60 0 13036 9188 30.63 1629 1342 4.47
300 60 0 13916 10068 33.56 1712 1429 4.75
600&/ 60 0 14481 10633 17.72 1890 1603 2.67

1/ Crude protein per acre is air dry weight of forage X crude protein percentage (by
chemical analysis). '

2/ The initial application was 50-60-0 with an additional 50 pounds of nitrogen after
each of the first two harvests.

3/ The initial application was 100-60-0 with an additional 100 pounds of nitrogen
after each of the first two harvests.

4/ The initial application was 200-60-0 with an additional 200 pounds of nitrogen
after each of the first two harvest.
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Notes: This phase of Coastal bermudagrass management study was inaugerated
in 1964 at the insistance of County Agents, livestock producers and ferti-
lizer distributors, all wanting to know how much nitrogen can be used with
"Coastal, on San Saba Clay soils of the area, for most economical response.
Many felt local experimental rates had been too low to allow the grass to
express its full potential, either economically or production-wise. Rates
of 1000 to 1200 pounds of nitxagen per acre were suggested, To assist in
answering this question, some rather high rates of nitrogen (from ammonium
nitrate) were incorporated, as listed above,

Two years of work with this study indicate:

1. The use of 50-60-0 as a base application in April, followed with
an additional 50 pounds of nitrogen after each of the first two harvest,
produced: (a) the greatest amount of hay per pound of nitrogen applied
(b) the most pounds of crude protein per pound of nitrogen.

2. The use of 200-60-0.as a bake application in April, followed with
an additional 50 pounds of nitrogen after each of the first two harvest,
was the most inefficient in the production of both hay and crude protein
per acre.

3. The was a noticeable response from the addition of 60 pounds of
phosphate per acre; however, the use of 60 pounds of potash showed a
slightly depressing effect on both yield of forage and pounds of crude pro-
tein per acre.

Although Coastal bermudagrass appears to be the best peremnial pasture grass
in the area at this time, much additional research is needed to explore its
full potential and limitationms,



Table 1. Average yield and crude protein content of Coastal bermudagrass with various fertilizer
and harvesting treatments, North Central Texas Research Station, Denton, Texas, 1964 and 1965.

Avg., lbs. of hay per acre Avg., percent crude protein

Ferti- Average Harvested Harvested Harvested Harvested
lizer number of Source when when when when
per acre nitrogen of 6-8 inches 12-16 inches 6-8 inches 12-16 inches
N P applications nitrogen. high high Average high high
0 0 0 2,904 3,514 3,209 10.8 7.6
0 60 1 2,849 3,288 3,068 9.8 7.6
100 60 1 Ammonium nitrate 5,982 6,863 6,422 13.0 11.1
200 60 1 Ammonium nitrate 8,291 10,313 9,302 13,5 11.1
220 60 5 Ammonium nitrate%;, 8,776 14.9
160 60 3 Ammonium nitrates’ 10,256 9,516 11,7
440 60 5 Ammonium nitratei' 12,780 17.1
320 60 3 Ammonium nitrate™ 12,022 12,401 12.8
0 0 0 2,088 3,188 2,638 10.0 7.1
200 60 1 Anhydrous ammonia 4,316 6,573 5,444 12.6 9.3
400 60 1 Anhydrous ammonia 6,401 8,939 7,670 14.0 9.9
Renovation Treatment
50 30 Chisel Oct., every second yr. '62-'64 4,830 8.3
100 30 Overseed Oct. oats 7,798 8.9
100 30 Overseed Oct. alfalfa 6,801 9.3
50 30 Flatbreak Oct. every 5th yr. *62-'67 6,777 8.5
100 30 Overseed Oct. E. Rye 6,662 9.8
50 30 Chisel Oct. each year 4,711 8.1
50 30 No renovation - No overseeding 5,472 8.2

1/ The initial application was 100-60-0 with an additional 30 lbs, of nitrogen after each harvest, except anticipated
final harvest each year.

2/ The initial application was 200-60-0 with an additional 60 lbs. of nitrogen after each harvest, except anticipated
final harvest each year.

coT
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Observations:

There was no significant difference in lbs. of hay produced, whether
grass was harvested when growth reached 6'"-8" height or, less frequently,
when growth reached 12'"-16" height; however, there was a noticeable increase
in crude protein content of hay from more frequently harvested areas. Indi-
cations are there is an advantage in yield and crude protein content of
vegetation from plots receiving nitrogen throughout the growing season,
compared with a similar application of nitrogen, all applied at one time,
in early spring. 1In general, yield and crude protein content of hay in-
creased as quantity of nitrogen applied was increased. This study follows
on same plots where a similar study was conducted during 1961-63; during
that period, fertilizer rates were one-half those shown.

Renovation (chiseling or plowing alone) has failed to stimulate pro-
duction of Coastal bermudagrass at this location. Overseeding with winter
annuals such as oats or E. Rye, may afford (limited) needed high protein
grazing during period Coastal is dormant. During the winter of 64-65 these
overseeded plots were harvested 4 times before Coastal reached sufficient
height for first harvest. Overseed plots received an extra 50 lbs. of
nitrogen in fall. Coastal is the most dependable perennial pasture grass
in the area now.

1. The yield of Coastal bermudagrass was materially different, whether
harvested when grass reached 6 to 8 inches in height or delayed until growth
was 12 to 16 inches; however, the crude protein content of the more fre-
quently harvested grass (6 to 8 in,) was 2 to 3 percent greater, which is
significant.

2. The highest yield, in this phase of management, came from 440-60-0
with an average of 12,780 pounds of air dry forage per acre - from 6 to 8
inch growth harvest. This represents a base application of 200 pounds of
nitrogen in April, followed by an additional 60 pounds of nitrogen follow-
ing each of first 4 harvest.

3. Anhydrous ammonia has been less efficient than ammonium nitrate
(pound for pound) in the production of Coastal forage; however, some diffi-
culty has been encountered in applying anhydrous in these soils.

4. No renovation practice, embodying chiseling or plowing the Coastal
sod, encouraged additional production,

5. Plots overseeded in the fall produced sufficient forage for four
harvest (1964-65) before Coastal growth had justified harvest.

6. Plots receiving nitrogen late in the summer attracted more winter
weeds than others.

7. Five years of harvesting Coastal, at height of 1 1/2 to 2 inches
above the ground has in no way reduced stands.

Coastal bermudagrass is conceded to be the best perennial pasture grass in
the area at this time; however, much information is needed relative to
management and utilization.
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NAME OF TEST: Ryegrass Management, Mt. Pleasant, 1964-65.

ORJECTIVE: To determine the effects of seeding rates, methods of seeding, rates
and time of application of Ny, with a wirter legume (Crimson clover) on the
forage yield and seasonal production of Gulf ryegrass.

EXPERIMENTAL PROCEDURES:

Experiment No.: 048L-08. Year: 1964-65 and 1963-65 summary.

Location: W. D. Phillips farm, Mt. Pleasant

Soil type: Sawyer fine sandy loam

Cultural practices: Seeded October 12, 1965. Broadcast plot-5 feet by
15 feet row plots- 5 rows by 15 feet. Crimson clover planted of top
of rows and broadcast in Broadcast rows. Fertilized with 30-60-60
at planting with 30-0-0 applied first week in January, March, and
April on certain plots. '

HARVESTED AREA: Rows: 3 rows, 1 foot apart, 10 feet long. Broadcast: 34 in-

ches by 10 feet.

WEATHER CONDITIONS: The weather conditions were about normal, a milder

winter than previous year.

RAINFALL: The total rainfall for the period was 16.43 inches.

SOURCE OF MATERIALS: Dr. E. C. Holt

RESULTS: See tables. '

DISCJUSSION: These data indicate some yield advantage to heavier seeding
rates. The advantage is about equally divided between the first cutting
and the second cutting. The two-year average indicates a 300-pound
increase in yield with 10 pounds of seed over 5 pounds and an additional
200 pounds with the heaviest seeding rate. Current recommendations
are for 10 pounds of seed per acre. While some additional yield was
obtained with more seed, the increase was not very great.

The heavier rate of nitrogen increased yield more than 3000 pounds
in 1963-64 and more than 1200 pounds in 1964-65. Yield with only 30
pounds of nitrogen was very poor the first year but was much better
the second year. The difference in production with 30 pounds of nitro-
gen in the two years is not explained.

The use of Crimson clover with ryegrass apparently had no effect
or forage production. No effort was made to evaluate forage quality
in this study.

PROJECT: 388
WORKER: J. A. Lancaster
DATE: November, 1965



Table 1. The influence of various agronomic practices on Gulf ryegrass yields, Mt. Pleasant, 1964-65,

Treatment Pounds of air-dry forage per acre
Seeding Seeding rate Nitrogen rate Legume Jan.4 March 8 April 9 May 15 Total
Method Pounds/acre Pounds/acre
12" Row 5 30 None 200 850 1780 760 3590 jkl
g crimson 260 820 1860 760 3700 jkl
120 none 320 1370 2670 530 4890 cdef :
crimson 300 1300 2530 670 4800 defg
Average 270 1080 2210 680 4240
10 30 none 450 890 2000 840 4180 ghij
crimson 510 850 1850 760 3970 ijkl
120 none 520 1570 2680 730 5500 abc
crimson 500 1540 2600 560 5200 bcde
Average 500 1210 2280 720 4710
20 30 none 770 1000 1940 780 4490 fghi
crimson 800 .750 1670 740 4000 ijkl
120 none 640 1640 3030 590 5900
crimson 8£0 1540 2960 630 5990
Average 770 12490 2400 €90 5100
12" Row Average 510 1180 2300 700 4690
Broadcast 5 30 none 290 1060 2000 760 4110 hij
crimson 120 730 1950 600 3400 1
120 none 140 1230 2440 690 4550 fehi
crimson 180 1450 2820 290 4740 efg
Average 180 1130 2300 590 4200
10 30 none 460 970 1620 690 3740 jkl
crimson 590 1130 1770 560 4050 hijk
120 none 360 1640 2530 590 5120 bcdef
crimson 240 1570 2690 460 4960 bcdef
Average 410 1330 2150 580 4470
20 30 none 730 1360 2020 560 4670 efgh
crimson 780 950 1570 470 3770 jkl
120 none 770 1630 2480 540 5420
crimson 830 1700 2560 460 5550
Average 770 1410 2160 510 4850
Broadcast average 460 1290 2200 560 4510
Averages:
Seeding rate 54 230 1110 2260 630 4230
104 450 1270 2220 650 4590
204 770 1320 2280 600 4970
Nitrogen rate 304 500 950 1840 620 3980
1204 470 1520 2670 560 5220
Legume none 470 1270 2270 670 4680
Crimson 500 1200 2240 580 4520
C.V. (%) 17.3

Total yield values with a common letter designation do not differ significantly.

Duncan's Multiple Range Test.

80T
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'Tab].é 5. 'L‘héD intlueﬂnce 'oi:'varioug agrbn'omic pr]acticeg on Gu{f Ryeg]rass ygelds,’ﬁt. Ple’%sant, 119634-6§
Treatment Pound of air-dry forage per acre
Seeding Seeding rate Nitrogen rate Legume 1963-64 1964~-65 Average
Method Pounds/acre Pounds/acre
12" Row 5 30 None 1100 3600 2350 k|
2 crimson 1400 3700 2550 hij
120 none 4590 4890 4740 bed
crimson 3860 4800 : 4330 d
Average 2740 4240 3490
10 30 none 1260 4180 2720 hij
crimson 1830 3970 2900 ghi
120 none 4600 5500 5050 abc
crimson 4750 5210 4980 bc
Average 3110 4720 3910
20 30 none 1290 4500 2895 ghi
crimson 1430 4000 2715 hij
120 none 4370 5900 5135 ab
crimson 4980 5990 5485 a
Average 3020 5100 4060
12" Row Average 2950 4690 3820
Broadcast 5 30 none 1400 4110 2755 hij
crimson 1760 3400 2580 hij
120 none 4630 4550 4590 .cd
crimson 4060 4750 4405 cd
Average 2960 4200 3580
10 30 none 1190 3750 2470 ij
crimson 1820 4050 2935 ghi
120 none 3830 5130 3980 e
crimson 4790 4960 4875 be
Average 2910 4470 3690
20 30 none 1360 4660 3010 fgh
crimson 1560 3760 2669 hij
120 nomne 4990 5420 5205 ab
crimson 4849 5540 5190 ab
Average 3180 4850 4020
Broadcast average 3020 4505 3760
Averages:
Seeding rate S5# 2850 4220 3535
10# 3010 4590 3800
204 3100 4970 4035
Nitrogen rate 304 1450 3970 2710
120# 4520 5220 4870
Legume none 2880 4680 3780
Crimson 3090 4510 3800
C. V. (%) 21.6 17.3 11.2

Total yield values with a common letter designation do not differ significantly. Duncan's Multiple Range Test.

The effects of seeding rates and nitrogen rates were highly significant. Seeding methods and mixtures did not
differ significantly,
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The Effect of Row Spacing, Commercial Fertilizer
and Height of Stubble at Harvest on Yield and Recovery
of Various Summer Annual Crops. - 1965.
T.A.E.S. No. 6 - Denton, Texas
by D. I. Dudley, Supt.

This study was designed to assist in determining the effect of various
management practices on the yield and recovery of five summer annual forages,
which are of major importance to the area.

Variables in this study consisted of: '

1. Five summer annual forages, each representing different parent
material (Sorghum Almum, a weak perennial, included). These were:
A. Greenleaf Sudangrass - selected at the Kansas Agricultural

Experiment Station from a cross between common sudarigrass
and Leoti Red sorghum made at the Chillicothe Experiment
Station, Texas. ’

B. Sudax 12 is a sorghum-sudangrass hybrid developed and released
by De Kalb Agricultural Association, Incorporated.

C. Trudan II is a cross between two sudangrass varieties, de-
veloped and released by Worthrup, King and Company.

D. Sorghum Almum is concluded to be a natural cross between
sorghum and johnsongrass, brought to this country from
Argentina.

E. Gahi-1 Pearl Millet is a hybrid produced by harvesting
open-pollinated seed from four inbred lines at the Georgia
Coastal Plains Experiment Station. ‘

2. Row width - 12 inch and 40 inch rows, respectively.

3. Fertility - 120-30-0 and none. Seed of all fertility plots
were banded at time of planting with 30 pounds of phosphate
per acre from 20% superphosphate material and top dressed with
30 pounds of nitrogen (from 337 ammonium nitrate) soon after
establishment and following each of the first three harvest.

4. Stubble height at harvest 2, 6 and 12 inches. All entries and
treatments were harvested at three different stubble heights,
as listed. '

These five forages were selected due to their extensive use in this
area and the fact that each probably represents different parent lines.
Summer annual grazing crops are extremely important in the livestock
economy of North Central Texas, served by the Denton Experiment Station.

The study was planted April 2, 1965, on reasonably well-conditioned,
transition phase of Durant-San Saba Clay soil. The narrow row plots
consisted of four 12 inch rows, 25 feet long, replicated four times, with
12.5 feet of the two center rows harvested for yield. The wide.row plant-
ings consisted of two 40 inch rows, 25 feet long, replicated four times,
with 12.5 feet from each row harvested for yield.

Due to generally favorable moisture conditions throughout the grazing
period, five harvest were obtained. However, the limited precipitation for
July, 0.05 inches, placed all plots under moisture-stress conditions for a
limited time. Narrow row plots showed particular stress.-
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Results

(1) Most obvious of the results is that Sudax 12 was the -outstanding
performer in the study, under any and all condltlons, produc1ng 24% more
air dry forage than the next ranking entry.

(2) Considering the overall yield of the four entries, the height
of stubble (when harvested), whether 2, 6 or 12 inches, made no significant
difference in yield, when planted in narrow (12 inch) rows without fertilizer;
however, these same crops, when planted under identical conditions, except
in 40 inch rows, the 2 inch stubble harvest, produced more air dry forage
than did the 6 inch stubble and which in turn produced more than when these
crops were harvested, leaving a 12 inch stubble. ‘

(3) Using again the overall yield from 12 inch rows on an acre basis,
compared to similar yield from 40 inch row spacing, the 40 inch rows produced
19% more air dry forage.

(4) The fertilizer (120-30-0) narrow row plots produced 27% more than
did the unfertilized narrow row, while the fertilized wide rows produced
only 207% more than comparable unfertilized areas. The over-all fertility
treatment, regardless of row width and other variables, shows a 23% in-
crease due to 120-30-0 fertilizer treatment for the season. .

(5) Considering the individual entries and their responses to various
treatments, the greatest response to fertilizer came from Sorghum Almum,
showing 39%. increase, followed by Greenleaf with 35% increase. Trudan II
showed only a 137 increase from same treatment. The greatest response,
from 40 inch rows compared to 12 inch rows, was from Trudan II with 37%,
compared to only 6% increase shown by Sorghum Almum. The yield of Sorghum
Almum was reduced only -67% when harvested with 6 inch stubble, compared
with 2 inch stubble: it also showed the least reduction when harvested
with 12 inch stubble (-8%). However, Sudax 12 yields were reduced -17%
when harvested with 6 inch stubble, compared to 2 inch and -187% when the 12
inch harvest was compared to the 2 inch stubble:. The greatest yield loss
shown by height of harvest was Trudan II. The yield of this entry was
reduced -227 when height of harvest went from 2 to 12 inches.

Gahi-1 millet was entered in the study thinking perhaps the height
of stubble had been a factor in its poor showings, in previous studies at
this location. However, the stands were so erradic and yields so poor
that it was completely eliminated from all considerations. Although the
millets have performed poorly at this location previously, this spring we
observed that several of the plots emerged to a fair stand, only to have
the plants die when from 2 to 3 inches in height, which might suggest per-
haps there might be an incompatibility with superphosphate - with which all
seed of fertilized plots were banded at time of planting.

Meterological records at the Station show the following precipitation
for period involved: March, 1965, .63; April, 1.22; May, 5.57; June,
5.36; July, 0.05; August, 3.41; September, 5.91 and October, 1;59,inches,
respectively. ’

frojeét: 388
Worker: D. I. Dudley
Date: January, 1966
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An effort was made in this study to include representatives of
different species for this comparison, rather than varieties. There is .
tremendous interest in hybrid forage material, and the producers want
information in terms of a known quantity (sudangrass) rather than JUSt
yield figures. :

1. The sucan x sorghum hybrid ranked No. 1 in all comparisons and
produced 277 more overall air dry forage than next higher performer.

2. Height of stubble did not effect performance from 12" row plantings;
however, 2" stubble, at harvest, produced 417 more forage than 12" stubble
from 40" row plantings.

3. Considering all 4 entries, the 40" .row produced’ 19A more. air .dry
forage than the 12" TowsS.

4, Considering again ail entries and condltloﬁs tﬁefe was a 23% increase
from commercial fertilizer 120-30-0 (applied 30 pounds N after emergence and
an additional 30 pounds following each of the first 3 harvest)..

5. Sorghum Almum was most efficient in convertlng fertilizer to forage,
showing a 39% increase.

6. Trudan II showed the greatest response to wide rows, with a 37%
increase. '

leestock - dairy, beef cattle and sheep - represent the major source
of agricultural income in the area, and management procedure of forages
is vital to the economy. Much producer interests is continually being
manifest.




Table 1. The effect of row spacing, fertilizer, and height of cutting on yield and recovery
of various summer annual crops.

Row Stubble Pounds of air-dry forage'per acre (
width Fertilizer height Sorghum
(in) (in) . Greenleaf Sudax 12 Trudan I Almum Average
12" .0-0-0 2 5960 10030 7490 6370 7460
6 - 6400 10130 7850 7490 7960
12 5990 - 10320 6400 5160 6970
Average ‘ 6117 10160 - 7247 6340 7460
12" 120-30-0 2 8060 12860 9400 8570 © 9720
6 8140 11530 ..8610 8360 || 9160
12 7600 11750. 8720 6850 . 8730
Average 7933 ~ 12380 8910 - 7927 9200
40" 0-0-0 S 2 9390 14100 11570 9180 11060
6 6460 12940 12370 7270 9760
12 5140 : 8820 8140 5460 - 6890
Average 6997 11953 10693 7303 9240
40" 120-30-0 2 11490 16770 13890 10280 13110
6 9380 " 10620 10570 8820 9850
12 8900 13070 9800 9170 10230
Average 9923 13487 11420 9420 11060
Stubble height average 2 8720 13440 10580 8600 10340
6 7590 11300 . 9850 7980 9180
12 6910 10990 8270 6660 8210
Variety-average 7740 11910 9570 © 7750

Note: Each value is a total of five cuttings. (The effects of row width, fertilizer,\stubble height
and variety were highly significant statistically. '

PIT
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SUMMARY - THE EFFECT OF ROW SPACING, 'COMMERCIAL FERTILIZER AND HEIGHT OF

STUBBLE AT HARVEST ON YIELD AND RECOVERY OF VARIOUS SUMMER FORAGES
UNDER SIMULATED GRAZING.

North Central Texas Research Station, Denton, Texas.

by D. I. Dudley, Superintendent. 1965.
I. Entry :

Treatment Greenleaf Sudax 12 Trudan II  Sorghum . -

Sudangrass Almum Total Average

Pounds of Air Dry Forage Per Acre

N-0-2- R1/ 5955-4 10034-1 7493-2 6372-3 29854 7464
N-F-2-R 8062-4 12858-1 9403-2 .8573-3 38896 9724
N-0-6-R 6394-4 10125-1 7844-2 7488-3 31851 7963
N-F-6-R 7889-4 11127-1 8608-2 8364-3 35988 8997
ﬁ-O-lZ-R 5989-4 10316-1 6403-2 5155-4 27863 6966
N-F-12-R 7606-4 11747-1 8716-3 11594-2 39663 9908
W-0-2-R 9393-3 14096-1 11815-2 9151-4 44455 11114
W-F-2-R 11488-3 17118-1 13885—2. 10282-4 52773 13183
W-0-6-R 6456-4 12841-1 12370-2 7264-3 38931 9733
W-F-6-R 9385-3 10616-1 10574-2 8816-4 39391 9848
ﬁ-O-lZ-R 5136-4 8824-1 8144-2 5488-3 27592 6898
W-F-12-R 8895-4 13073-1 9798-2 9419-3 41185 10296
Totals 92648 142775 115053 97966 448442
Average 7720 11898 9588 8164 112110

1/ Column Heads
N - 12 inch rows

= n>c\n;75h>c>
]

No fertilizer
Two inch stubble
Rank

Fertilized 120-30-0
Six inch stubble
Twelve inch stubble
Forty inch rows



Total yield by treatments and percentage increase or decrease from same

Total yield by stubble height
Narrow rows ' :

Total yield row width

Total yield fertility-row width
Narrow rows 12"

Total fertility - all plots

Sudax 12 - all plots

O+F-2 0+F-6 O+F-12
68750 67893 67526

Narrow no significant difference

Narrow rows - All - 204115

None 120-30-0

89568 L14547 +27%
None
200546

+24% yield over next high entry

0+F-2 0+F-6 0+F-12.

Wide - 97228 78322 68777

Wide 2" - +24% over 6" stubble and
+41% over 12" stubble

Wide rows - All - 244327 +19%.

None 120-30-0
Wide rows 40" 110978 133309 +20%

Yield and percentage increase or decrease by treatments and entries

All plots None

Sudax 12 3 . 66236
Trudan 11 . 54069
Sorghum Almum 40918

Greenleaf Sudangrass 39323

Gahi-1 Millet

120-30-0
76539 +15% 66207
60984 +13% 48467
57048 +39% 47546
53325 +35% 41895

12" rows 40" rows

76568 +15%
66586 +37%
50420 + 6%
50753 +21%

120-30-0 Yields represent 5
247856 +23% harvest
June 1 Sept. 10
June 29 Nov. 10
Aug. 3
(All plots harvested
same dates) Upa
WY
op)
2" stubble 6" stubble 12" stubble
54106 T 443709 - -17% 43960 -18%-
42596 39396 - 7% 33061 -227%
34278 31932 - 6% 31656 - 8%
34898 30142 -13% 27626 -18%

All Gahi-~1l yields excluded from summary due to irregular stands and poor performance.
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