NAME OF TEST: Coastal Bermuda Managemen:, Mt. Pleasant, Texas, 1962
OBJECTIVE: To determine the effects c¢f cutting management on seasonal produc-
tion, soil temperature, rsot development, and the protein present in
plants, following winter legumes,
EXPERIMENTAL PRCCEDURE:
Experiment No.: 3824 & 3825
Soil type: Sawyer fine sandy loam
Experimental design: split plot - 4 reps
plot size - 7 feet X 15 feet
area clivped for yield - 34 inches X 7 1/2 feet
Cultural practices:
Establishment: Plot area was established April 4, 1961
Fertilizer: 0-90-90 applied on October 23, 1961
Overseeding: All plots overseeded with Crimson Clover on Oct. 24, 1961.
One clipping of Crimson Clover was made on April 18, 1962,
Clipping management: All plots were clipped to the desired stubble
height of two and five inches. The plant growth above those
heights shown as May 3C clipping. Additional clippings were
made according to the amount of regrowt:, On October 4, 1962,
all plots were clipped ar thneir respective heights. An addi-
tional clipping on Octcber 4 was made oa all five inch stubble
heights to a two inch stubble height. This weight is shown as
stems on October 4,
Nitrogen application: Applied ir 30, 40, 60 and 80 pound rates.
a, 120-0-0 level
1, 30-0-0 after first &4 clippings
(a) 2-4 irch regrowth - May 30, June 14, July 3, July 24
(b 8-10 inch regrowth ~ May 30, June 26, July 18, Aug, 13
2. 40-0-0 applied after first 3 clippings
(a) 14-16 inch regrcwth - May 30, July 9, August 13
b. 240-0-0 level
1. 60-0-0 applied after first 4 clivpings
(a) 2-4 inch regrowth - May 30, June 14, July 3, July 24
(b) 8~10 inch regrowth - May 30, June 26, July 18, Aug. 13
2. 80-0-0 after first 3 clippings
(a) 14-16 inch regrowth - May 30, July 9, August 13
General conditions: Weather conditions over the winter and spring
period were about normal. The lowest temperature was 5 degrees
below with daily high of 15 degrees. This occurred with 7 inches
of snow covering a 3 day period in January, 1962,
The summer and fall period were slightly below normal.
molsture was a limiting factor during several periods.
Rainfall: Oct, 1961 tc June 1, 1962 ~ 32,03 inches
June 1, 1962 to Oct. 4, '62 14.58 inches
Total for period - 56.61 inches
RESULTS: See tables -
DISCUSSION: The first cutting (April 18) averaged 1700 pounds per acre and
was composed of Crimson clover. All plots were harvested at the same
time and at the same height. The second harvest was made on May 30 at
which time all plots were again harvested but at the indicated stubble
heights. The effect of leaving a 5-inch stubble on harvested yield
at the first cutting is apparent. Much of the growth produced between
April 18 and May 30 was below the 5 inches in height. However, at no
time following May 30 did the 5-inch stubble height treatment produce
more than the 2" stubble height and in most cases the yield was consi-
derably less.,
It is apparent from Table 2 that fertilizer is highly important in
Coastal Bermudagrass production., Over half of the check plot yield was
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DISCUSSION (continued): from Crimson clover. The first 120 pounds of nitrogen
increased the yield from 3165 pounds to 9400 pourds per acre and an addi-
tional 120 pounds of nitrogen further ivcreased yields to 13,300 pounds.
Yields were increased about one ton with each delay in harvest or as addi-
tional top growth was allowed to accumulate before clipping.

Average harvested yield of Coastal Bermuda cut to a 2-inch stubble
height was 3500 pounds per acre mere than when cut to a 5-inch stubble
height. The stubble from those plots harvested throughout the season
to a 5-inch stubble height amounted to 174C pounds at the end of the
season. This results in a net increase ir growth cf about 1760 pounds
with the shorter height. ’

Ground cover or density (Table 3) was improved with fertilization,
Density increased from spring tc fall, the increase being somewhat greater
with the heavier fertilization. Frequency of harvest or amount of accumu-
lated growth at the time of harvest did not appear to influence density.
Stubble height effects on stem counts were not significant in the spring
but were in the fall., Actually, the spring counts were made in May before
the stubble heights were well established. Density did not differ signifi-
cantly except with fertiiizer rate at the end of 1961. The differences
due to stubble height in the fall of 1962 may be dve ito the accumulation
of top growth which was removed iater to rermit coverseeding with Crimson
clover. Root weight in Table &4 would indicate that the greater number of
stems were not well rooted and therefore probably would show little dif-
ference in the spring of 1963.

Difficulty is encountered in obhtaining adequate roct samples to estab-
lish small differences in root weights. It is cbhvious that the Coastal
Bermuda in these plots had a gnod oot system. No real effects of treat-
ments were apparent from the rcot samples including that of fertilizers,

Protein content (Table 6) indicates to some extent forage quality.
Youug or immature forage normally is higher in protein content than mature
forage. This is indicated in the results chtained in this study. The
height of stubble had little infiuence on protein content, forage from
the 2-inch stubble height averaging .5 t2 1 percent above that from the
5-inch stubble height treatment. Furage from plots receiving 240 pounds
of nitrogen averaged about 2 percent more prctrein than that from plots
receiving only 120 pounds of nitrogen. The residual plant material
(stubble below the 5-inch level) was very low in protein.

The amount of ground cover influenced soil temperature as indicated
in Table 5. Soil temperatures in the check plot clipped at a 2-inch height
exceeded air temperatures. When nitrogen was added which increased the
amount of growth and in turn the ground cover, soil temperatures were slightly
below air temperatures. When more stubble was left on the ground, soil
temperatures were decreased still further. The significance, if any,
of these effects is not readily apparent from these data. The 2-inch
clipping height produced more forage than the 5-inch clipping height.

The soil temperature was 3 to 7 degrees higher with the 2-inch clipping
height. Perhaps these temperatures, 78 to 93 degrees, are not in the
critical range for plant growth. )

Results from the two years of this study permit only tentative con-
clusions. Obviously, not only yield but alsc forage quality and stand
density, vigor, and longevity must be considered. Maximum yields are
obtained with the highest fertilizer rate and when the plant is harvested
with near maximum top growth (l4 to 16 inches) with the forage removed
to a 2-inch stubble height. Fcrage quality is better with this practice
than harvesting with 8 to 10 inches of regrowth but with less nitrogen.
Nitrogen may be a more efficient means of maintaining a satisfactory level
of protein than using an earlier stage of maturity to accomplish the same
thing. The latter results in decreased yields while nitrogen not only

)



DISCUSSION (continued): increases protein content but also increases yield.
A greater amount of stubble may be important from the standpoint of
soil conditioning but does not appear to be important to the plant from
the standpoint of maintaining a vigorous productive stand,

Table 2: Forage yield of Coastal Bermudagrass with various management
practices at Mt. Pleasant, Texas, 1962,

Inches of top Clipping Total pounds of air-dry forage per acre
growth at height Fercilizer Treatment
harvest (inches) 120-6C-60 240-60-60 Average
2-4 2 8310 1.520 10415
5 69,0 10G30 8500
Average 7640 11275 9457
8-10 2 11520 15200 13365
5 7200 11150 9175
Average 9365 13175 1127
14-16 2 12910 18430 15670
5 9480 12970 11225
Average 11195 15700 13447
Fertilizer Average 9400 13383

A 0-60-60 check plot produced an average yield of 3165 pounds of forage per
acre. The effects of fertilizer, amount of growth at harvest and height of
clipping on forage production were highly significant. Also, there was a
significant (.05) stage X height interaction.



Table 1, Forage yield of Coastal Bermudagrass by harvest dates with various
management practices at Mt. Pleasant, 1962,

CL

-

Inches of Clipping

top growth height Pounds of air-dry forage per acre Stubbl /
Fertilizer at harvest (inches) 4/18 5/30 6/14 6/26 7/3 7/9 7/18 7/24 8/6 8/13 9/13 9/24 10/4 Total Weight-

120-60-60 2-4 2 1900 700 600 2440 660 910 800 300 8310 .
5 1880 260 520 1870 670 900 630 240 6970 1970
8-10 2 1820 1120 1600 2470 2400 1910 210 11530
5 1490 170 1130 1610 1130 1450 220 7200 1570
14-16 2 1650 1160 4530 2500 3070 12910
5 1490 220 3600 1690 2480 9480 1730
240-60-60 2-4 2 1830 1790 780 3430 1160 1230 1900 400 12520
5 2100 400 670 3030 1320 1170 990 350 10030 2160
8-10 2 1620 1670 2900 3070 3010 2730 200 15200
5 1520 270 2560 1930 2440 2160 270 11150 960
14--16 2 1530 1610 7380 3730 4180 18430
5 1650 460 R 4240 2930 3690 12970 2050
0-60-60 8-10 2 1720 680 460 160 90 310 3426
5 1770 240 390 160 : 120 230 2910

1/ Weight of stubble residue below clipping height.

19
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Table 3: Density cf Coastal Bermudagrass in the secord year of
various fertilizer and clipping management practices
at Mt., Pleasant, Texas, 1962.

Inches of Clipping Number cof stems per square foot
top growth  height Spring Fall Average
at harvest (inchies) 120-60-6C 240-60-60 120-60-60 240-60-60 Spring Fall
2-4 2 148 204 183 222 176 203
5 135 195 243 245 165 244
Average 142 200 213 234 171 224
8-10 2 189 193 192 198 191 195
5 120 176 224 247 148 236
Average 155 185 208 223 170 216
14~16 2 136 i99 177 218 168 198
5 165 185 233 273 175 253
Average 151 192 205 246 172 226
Fertilizer Average 149 192 2§9 234

The effect of fertilizer on density (stem number) was significant statistically

in both the spring and fall. Clipping height significantly influenced stem number
at the fall counting. An unfertilized check plot averaged l4l stems per square
foot in the spring and 130 in the fall.
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Table 4. Weight of Coastal Bermudagrass roots in the second year of various
fertilizer and clipping management practices, M:. Pleasant, Texas,

1962,
Inches of Clipping Pounds of rcots per sq. ft. to an 18-inch depth
top growth height Spring Fall Average
at harvest (dinches) 120-60-60 240-60-60 120-60-60 240-60-60  120-60-60 240-60-60
2-4 2 8830 11320 11840 13390 10080 12620
5 9880 13520 13940 12440 11700 13190
Average 9360 12420 1289¢C 12920 10890 12910
8-10 2 13190 11700 10000 10650 12450 10330
5 9280 12270 11840 11170 10780 11510
Average 11240 11990 10920 10910 11620 10920
14-16 2 10080 12370 11150 10009 11230 10580
5 11520 10020 L1420 1127¢ 10770 11350
Average 10800 11200 11290 1NA40 11000 10970
Fertilizer Average 10470 11870 Li7een 11490

Height average: 2" - Spring 11250, Fall 11180
5" - Spring 1108C, Fall 12020
No significant differences due to treatment effects.

Table 5. Monthly average soil temperatures with various management
practices of Coastal Bermudagrass, Mt. Pleasant, Texas,

1962.
Average soil Eemperature
120-60-60 120-60-60 0-60-60

Average Air 2" clipping 5" clipping 2" clipping

Temperature height height height
Month High Low High Low High Low High Low
June 87 67 88 64 85 63 90 65
July 92 71 87 71 83 69 94 72
August 94 69 93 70 86 69 97 72

September 87 66 84 66 78 65 87 66

-

o
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Table 6. Protein content of Coastal Bermudagrass forage by harvest dates with various management
practices at Mt. Pleasant, Texas, 1962,

Inches of Clipping Pefcent Protein
top growth height Date of Harvest
Fertilizer at harvest (inches) 5/30 6/14 6/26 7/3 7/9 7/18 7/24 8/6 8/13 9/13 9/24 10/4 Av. Stubble
120-60-60 2-4 2 6.7 15.4 10.9 6.4 15.5 9,2 8.1 10.3
5 7.3 13.2 9.1 6.9 11.9 8.6 7.4 9.2 3.7
8-10 2 7.5 8.4 ;7.8 7.4 8.5 8.4 8.0
5 6.9 7.8 7.5 7.8 8.0 7.4 7.6 4.6
14-16 2 6.9 4.8 9.1 . 7.1 7.0
5 6.5 5.0 8.1 6.2 6.5 3.7
240-60-60 2-4 2 8.9 16.8 13.8 9.8 17.7 10.3 9.4 12.4
5 7.7 15.5 12,8 9.7 14,7 10.2 8.4 11.3 4.6
8-10 2 7.5 10.7 12.2 12.4 12,1 11.5 11.1
5 7.9 9,0 10.0 9.5 11.1 9.3 9.5 5.2
14-16 2 7.0 6.8 13.0 10.0 8.5
5 7.3 6.4 11.0 9.3 8.5 5.7
0-60-60 8-10 2 8.1 8.5 6.5 6.0 6.9 7.2
5 7.7 6.6 6.1 5.9 7.6 6.8 4,0
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Management of Coastal Bermudagrass for Sustained Production
Denton, Texas, 1962°

NOTES (Section A) - Project H-388 was located on San Saba clay soil (acre H-1)
to utilize a good stand of Coastal Bermudagrass established in 1954, Fertilizer was
first applied in spring of 1961 and above data represent second year (1962) of yields.
An effort was made to harvest Section A each time growth on key plot (50-30-0) reached
6" to 8" in height. Fertilizer was applied April 17, and after each harvest if
according to plan. All fertilizer, other than anhydrous, used with this project has
been applied directly to the surface of the soil, using no tillage practice to in-
corporate material in the soil. Favorable distribution of moisture resulted in
seven (7) harvests of section A during growing season.

Yields show that treatment five (130-30-0) increased pounds of forage per
acre 345 percent; however, perhaps of greater significance is that this same treat-
ment. increased the pounds of protein per acre 554 percent. This treatment represents
the use of 100 pounds of N about time growth was initiated in the spring and an
additional 30 pounds of N following each of six harvests, for a total of 280 pounds
of N per acre for the season. Phosphate alone gave only slight increase in yield
but invariably showed a favorable reaction when used with nitrogen.

Forage samples representing each treatment and date of harvest were submitted
to Agricultural Analytical Services, College Station, Texas, for protein determina-
tion, which is shown.

Precipitation by months as recorded by Station weather unit for 1962 was
January, .44; February, 1.26; March, 2.32; April, 3.72; May, .60; June, 5.11;

July, 5.55; August, 1.71; September, 12.08; October, 3.26; November, 3.75; December,
1.35, for a total of 41.15 which is 8.77 inches above normal for this location.
Coastal, fertility and moisture make a splended combination.

NOTES (Section B) - This also was located on acre H-l, San Saba clay soil
to utilize a good stand of Coastal Bermudagrass established in 1954. Fertilizer
was first applied in spring of 1961 and above data represent second year (1962)
of yields. An effort was made to harvest Section B each time growth on key plot
50-30-0 reached 12 to 16 inches in height. All harvests were made with Bready
mower, leaving a 2-1/2 to 3 inch stubble.

Yields from most productive fertilizer treatment (130-30-0) show an.intrease
of 233 percent in pounds of forage and an increase of 338 percent in protein
produced per acre.

Although moisture distribution was favorable only 4 harvests were produced
at the 12 to 16 inch B height of clipping. Precipitation was given above.

Forage samples representing each treatment and date of harvest were submitted
to Agricultural Analytical Services, College Station, Texas, for protein determina-
tion, which is shown.

NOTES (Section C) - Section C was included in this study to secure additional
information relative to the response of Coastal Bermudagrass to anhydrous ammonia
on San Saba clay soils of North Central Texas. Anhydrous was applied April 11, 1962,
with a plot rig sent to the Station by Dr. Flake L. Fisher, Department of Soil and
Crop Sciences, College Station, Texas. As 1961 yields showed evidence of these
plots depleting their supply of nitrogen the amount of anhydrous used was doubled
in 1962, Material was applied in furrows 20 inches apart and placed 5 to 6 inches
in the ground. Each opener was followed by a packing wheel to help prevent loss
of material. Observations indicated that most of the sedson was required for this
material to spread the necessary 10 inches in the soil to meet that from the
ad joining furrow.
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Considering the checks in Section A the use of 250# NH5 in Section C produced
only & .60% increase in pounds of forage per acre and showed only a 82% increase
in pounds of protein per acre. Check plots (None) in Sections A & B are highly
comparable to Section C and can be so considered.

Forage samples representing each treatment and date of harvest were submitted
to Agricultural Analytical Services, College Station, Texas, for protein determina-
tion which is shown.

Harvest was with the same equipment and on dates as indicated.

NOTES (Section D) - Section D is designed to determine the possibility of
increasing the most economical life of Goastal Bermudagrass by various tillage
practices. To date the following have been incorporated:

‘ Treatment 4 - Plots were plowed 5 to 6 inches deep with moldboard plow
January 31, 1962,

Treatment 5 - Plots were chiseled with Graham Hoeme plow April 12, 1961, using
standard two inch chisels on 20 inch centers. Penetration was from 4 to 6 inches
and there was little flaking out of large clods.

Treatment 6 - Represents the same procedure and date as treatment 5 - except
that these plots received 50 pounds of nitrogen at time of chiseling and each spring
following.

Treatment 7 - Control block receiving no tillage or fertilizer and is used
as Check.

Results to date indicate that Coastal Bermudagrass does not respond economically
to tillage practices as used. Yields were materially decreased.

Area harvested for yields in Section A - B - C and D of this experiment were

~:24 inches x 20 feet, from each replication.

We appreciate and acknowledge the assistance of Drs. E. C. Holt and Flake L.
Fisher, Department of Soil and Crop Sciences, Texas Agricultural Experiment Station,
College Station, Texas.

.
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Coastal Bermudagrass Forage Production (Pounds air-dry forage per acre) as influenced
by various treatments, Denton, 1962.

Fertilizer treatment 1/ 1/
0-0-0 0-30-0 . . 50-30-0% 100-30-0 65-30-0 130-30-0 100-0-0= 200-0-0=
Harvested when 6 to 8 inches high (Section A) -

May 23 280 270 370 520 600 1040 390 460
June 12 220 250 380 460 - 400 1070 660 780
July 2 210 260 350 400 470 720 430 480
Aug. 1 390 500 490 490 1310 2250 620 540
Aug. 28 410 450 490 400 1140 1640 420 480
Sept. 21 270 320 * 310 290 910 1650 320 260
Dec. 10 220 190 260 210 520 540 220 210
Total 2000 2240 2650 2770 5350 8910 3060 3210
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Harvested when 12 to 18 inches high (Section B)

May 29 260 320 . 540 490 - 640 990 360 380
July 18 760 790 950 - 960 1420 2000 1910 2340
Aug. 20 480 490 590 550 1540 2370 1090 1110
Dec. 10 ~ 880 900 1050 1040 © 1650 2550 850 1020

-Total 2380 2500 3130 3040 5250 7910 4210 - 4850

1/ Anhydrous ammonia treatments referred to as Section C in the discussion.

(Section D) ’ Pounds air-dry forage

Treatment . June 12 _  July 18 Aug. 20 _Dec., 10 __ Total
Plowed in January 0 350 400 340 1090
Chiseled in April 510 420 460 660. 2050
Chiseled + 50 pounds N 590 750 1150 780 3270

No treatment 480 390 520 700 2090
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Coastal Bermudagrass Forage Protein Content (%) as Influenced by Various Treatments,
Denton, 1962

' ' Fertilizer treatment ' ' 1/ N
0-0-0 0-30-0 50-30-0 100-30-0 65-}0-0 130-30-0 100-0-0= ‘200-0-0—
Harvested with 6 to 8 inches high (Section A)

May 23 10
June 12 12
July 2 10
Aug. 1 9
7
8
5
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Aug. 28
Sept. 21
Dec. 10
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Harvested when 12 to 18 inches high (Section B)
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May 29 9.1
July 18 6.9
Aug. 20 6.4
Dec. 10 4.6

1/ Anhydrous ammonia treatments referred to as Section C in the discussion.

(Section D) % protein content

Treatment June 12 July 18 Aug. 20 _ __Dec. 10

Plowed in January 0 1.5 6.1 S.1

Chiseled in April 8.6 7.3 6.5 4.6

Chiseled + 50 pounds N 8.4 9.4 6.5 4.4 é
8.9 7.6 6.8 5.6

No treatment




