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NAME OF TEST: Coastal bermuda management, Mt. Pleasant, Texas

OBJECTIVE: To determine the effects of cutting management on seasonal production
soil temperature, root development, and the protein present in plant, follow
ing winter legumes.

EXPERIMENTAL PROCEDURE:

Soil type: Sawyer fine sandy loam
Experimental design:

(a) Split plot - 4 reps

(b) Plot size - 7 feet X 15 feet

(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.

(c) Overseeding: All plots overseeded with Crimson 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 lb. 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, June 22, August &,
August 24
(b) 40-0-0 after first 3 clippings
(1) 14-16 inch regrowth - June 1, July 6, August 20
(2) 240-0-0
(a) 60-0-0 applied after first 4 clippings
(1) 2-4 inch regrowth - June 1, June 19, July 3,
July 21
(2) 8-10 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 by a dry summer with moisture
limited until latter August and September, 1964. Rainfall for the period
October, 1963 to June 1 - 18.46 inches. June 1, 1964 to September 30,
1964 - 15.33. Rainfall distribution was irregular.

DISCUSSION: Forage yields increased as clipping frequency decreased, however, the
difference in production between 8-10 inches and 14-16 inches of regrowth
averaged less than 800 pounds each year. Leaving a taller stubble at clipping
resulted in reduced production but did not influence protein content. The
first increment of 120 pounds of nitrogen increased average yield almost two
tons and the second increment increased yields more than an additional ton.
The 4-year average dry-matter production with 240 pounds of nitrogen was
12,655 pounds. Crimson clover production averaged 1900 pounds without
nitrogen and decreased to 1150 pounds with the highest rate even though the



nitrogen was applied after clover growth stopped.

Crude protein content increased with increased nitrogen, decreased with ad-
vancing age and was not influenced by stubble height. The optimum practice in
this study appeared to involve harvesting with 8 to 10 inches of regrowth to a
stubble height of 2 inches and fertilizing with at least 240 pounds of nitrogen.

Coastal bermudagrass stands sometimes become thin and lose productivity
after several years of relatively intensive management. Changes in root accu-
mulation and stand density should precede or develop concurrently with reduced
productivity. Intensity of defoliation and fertility level are factors which
should be related to stand longevity and productivity. Thus, root accumulation
and stand density were measured during the second, third, and fourth years of a
management study at Mt. Pleasant, Texas, in which forage production was being
studied. The study involved three harvest frequencies based on amount of re-
growth, two degrees of defoliation, and two levels of nitrogen. Root accumu-
lation to a depth of 18 inches and ground cover density expressed as the
number of stems per square foot were measured each spring and fall of the years
indicated.

Root weights decreased from spring to fall and in each succeeding year of
the test to an average of approximately 3 tons per acre in the fall of 1964.
Neither cutting height, frequency, not combinations of the two exerted any in-
fluence on root accumulation or the pattern of change in root accumulation.

Plots receiving either 120 or 240 pounds of nitrogen per acre maintained a higher
concentration of roots than plots receiving no nitrogen.

Fall density has been greater consistently than spring density and fall
density has increased from year to year whereas spring density has tended to
decrease from year to year. Density, both spring and fall, improved with fertil-
ity level. Fall density tended to be greater with the more frequent harvests
and with greater stubble heights.

During the period of this study, 1961 through 1964, dry matter yields in-
creased each year, the increase averaging approximately 600 pounds per acre.
Thus, neither stand density nor root development has become limiting. The amount
of roots has decreased each year and only fertility level is related, thus degree
of defoliation as practiced in this study neither contributed to the loss in
roots nor prevented it.

The gradual decrease in roots is of concern since it may forshadow changes
in productivity. However, since the decrease is not related to treatment and
the fact that a vigorous, dense ground cover exists each fall and has improved
each year indicates that any of the management practices utilized in this study
are satisfactory for Coastal bermudagrass production.
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3; Table 1. Forage yield of Coastal bermudagrass by harvest dates with various cutting management
: and fertilizer practices at Mt. Pleasant, Texas, 1964.

Top growth Clipping Pounds of air-dry forage per acre
at harvest height May June June June July July July Aug. Aug. Aug. Aug. Aug. Sept. Stubblell
Fertilizer (inches) (inches) 11 1 19 22 3 6 21 4 7 20 24 27 30 Total height =
120-60-60 2-4 2 3520 120 1090 320 270 580 2040 1890 9830
’ 5 3790 460 400 270 460 1950 2090 9420 1860 - 7/28°¢
8-10 2 3300 250 1690 1360 1520 3300 11420
5 3660 1320 1450 1160 2430 10020 1520 - /1540
14-16 2 3690 260 3840 1910 4400 14100 0
5 3580 2810 1400 3960 11750 1100 VEYS
240-60-60 2-4 2 3360 210 1680 540 790 740 1820 2910 12050
5 3390 1020 660 530 600 1830 2900 10930 1950 ~2,89°¢
8-10 2 3740 220 2460 2450 1140 3970 13980
5 3870 2050 2740 1000 4150 13810 1150 (¥7¢0
14-16 2 3720 210 5450 2380 4890 16650 -
5 3630 3560 1960 4750 13900 1080 r49%
0-60-60 8-10 2 3370 290 380 380 300 650 5370 ~
5 3110 140 230 180 620 4280 1090 $370

by Weight of stubble between 2 and 5-inch level at the end of the growing season.



Table 2. Forage yield of Coastal bermudagrass with various cutting management
practices at Mt. Pleasant, 1964.

Inches of Clipping Total pounds of air-dry forage per acre
top growth height Fertilizer treatment
at harvest (inches) ~ 0-60-60 120-60-60 240-60-60 Average
2-4 2 9830 12060 10945

5 9420 10930 10170
Average 9625 11495 10560
8-10 2 5370 11410 13990 12700

5 4280 10030 13830 11930
Average 4830 10720 13910 12310
14-16 2 14100 16650 15370

5 11760 13910 12835
Average 12930 15280 14100
Fertilizer average 4830 11090 13560
2" stubble heitht average = 12,990 5" gtubble height average = 11,650

The effects of fertilizer (120 vs 240 pounds N), stage of growth at harvest,

height of stubble, and stage X height interaction were significant statistically.

Table 3. Density of Coastal bermudagrass in the fourth year of various
fertilizer and clipping management practices at Mt. Pleasant, 1964

Inches of Clipping Number of stems per square foot
top growth height Spring Fall
at harvest (inches) 120-60-60 240-60-60 120-60-60 240-60-60 Spring Fall
2-4 2 101 111 331 268 106 300
5 123 115 376 375 119 376
Average 112 113 354 322 113 338
8-10 2 110 88 234 259 99 247
5 127 139 217 300 133 259
Average 119 114 226 280 116 253
14-16 2 120 116 174 178 118 176
5 117 122 268 303 120 286
Average 119 119 221 241 119 231
Fertilizer average 116 115 267 280

There were no statistically significant effects in the spring. Both stage and
height effects were significant in the fall but no other treatments or treat-
ment interactions. An unfertilized check plot averaged 108 stems per square
foot in the spring and 172 in the fall.
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Table 4. weigit of CCuw.:l bermudagrass roots in the fourth year of various fertilizer and clipping managemeht
practices, Mt. Pleasant, Texas, 1964.

Inches of Clipping Tons of roots per acre to an 18-inch depth
top growth height ! Spring ' Fall !
at harvest (inches) ' 0-60-60 120-60-60 240-60-60 ' 0-60-60 120-60-60 240-60-60 ' Spring Fall
2-4 2 1.73 3.88 2.62 2.06 2.18 2.97
5 2.60 3.86 3.43 3.17 3.00 3.51
Average 2.17 3.87 3.03 2.61 2.60 3.24
8-10 2 2.12 6.63 4.75 1.98 3.03 2.25 4.83 3.50
5 3.80 4.68 4.23 2.10 2.12 2.68 3.40 3.46
Average 2.96 5.65 4.49 2.04 2.58 2.47 4.12 3.48
14-16 2 3.77 2.56 2.56 3.31 3.16 2.93
5 2.00 3.32 3.43 3.08 2.72 3.20
Average 2.88 2.9 3.00 3.20 2.94 3.07
Fertilizer average 2.96 3.57 3.75 2.04 2.87 2.76 3.22 3.26

Averages for stubble height - spring: 2" = 3.39; 5" = 3.04

fall: 2" = 3.13; 5" = 3.39
The only statistically significant differences associated with treatment were in the spring root weights and
due to stage of growth at the time of harvest.
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Table 6. Coastal bermudagrass protein percentage as influenced by various management practices and seasons
Mt. Pleasant, Texas, 1964
Dates of harvest
Stage of Stubble Residual
Fertilizer growth height 6/1 6/19 6/22 7/6 7/21 8/4 8/7 8/20 8/24 8/27 9/30 Avg. stems
C 120-60-60  2-4" 2 12.9 16.1 13.8 8.2 14.4 16.3 11.4 13.3
D 5 14.8 15.2 11.5 7.7 13.1 15.5 9.2 12.4 4.8
E 6-8" 2 14.7 12.7 9.2 14.3 9.5 12.1
F 5 15.2 12.3 8.5 14.6 9.4 12.0 4.3
B 14-16" 2 14.1 6.2 8.7 7.7 9.2
A 5 11.1 6.8 7.0 7.1 8.0 4.3
K 240-60-60  2-4" 2 13.5 17.8 17.9 10.2 14.0 15.9 14.5 14.8
L 5 15.2 17.5 15.1 9.4 13.4 16.4 1.9 14.1 6.4
H 8-10" 2 14.3 15.5 11.5 15.4 13.7 14.1
G 5 16.9 14.9 10.6 17.3 12.0 14.3 7.1
I 14-16" 2 15.1 9.1 9.7 12.8 11.7
J 5 14.8 9.1 9.1 11.0 11.0 9.0
N 0-60-60 8-10" 2 12.9 9.9 7.2 10.1 8.2 9.6
M 5 16.2 10.1 6.7 10.1 7.5 10.1 4.6




Table 7. Forage yield of Coastal bermudagrass with various cutting management practices at Mt. Pleasant,
4-year summary, 1961-64.

Inches of Clipping Pounds of air-dry forage per acre Stage and
top growth height 120-60-60 240-60-60 height
at_harvest (inches) 1961 1962 1963 1964 Average 1961 1962 1963 1964  Average average
2-4 2 8070 8300 10440 9830 9160 9220 12530 13440 12060 11810 10490

5 9430 6980 9820 9420 8910 10310 10030 12170 10930 10860 9885
Average 8750 7640 10130 9625 9040 9765 11280 12805 11495 11340 10185
8-10 2 9910 11430 12760 11410 11375 11780 15200 14470 13990 13860 12620

5 9380 7200 9260 10030 8970 11460 11150 12660 13830 12270 10620
Average 9855 9315 11010 10720 10170 11620 13175 13565 13910 13065 11620
14-16 2 8790 12910 12850 14100 12160 9670 18430 15310 16640 15015 13590

5 12210 9470 9890 11760 10330 11390 12970 10240 13910 12130 11230
Average 9500 111906 11370 12925 11245 10530 15700 12775 15280 13570 12410
Fertilizer-year avg. 9300 9380 10840 11090 10150 10640 13390 13050 13560 12655

The average effects of fertilizer, stage of growth at clipping, height of clipping,

cant statistically. Similarly, the following interactions were significant:

year, and stage X year.

.
- ®

and years were signifi-

stage X height, fertilizer X
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Table 8. Density of Coastal bermudagrass with various fertilizer and clipping
management practices at Mt. Pleasant, Texas, 3-year summary, 1962-64.

Inches of Clipping Number of stems per square foot
top growth height 120-60-60 4 240-60-60
at harvest (inches) 1962 1963 1964  Average 1962 1963 1964 Average
Spring
2-4 2 148 122 101 124 204 109 111 141
5 135 133 123 130 195 124 115 145
Average 142 128 112 127 200 117 113 143
8-10 2 189 137 110 145 193 115 88 132
5 120 127 127 125 176 117 139 144
Average 155 132 119 135 185 116 114 138
14-16 2 136 146 120 134 199 147 116 154
5 165 144 117 142 185 125 122 144
Average 151 145 119 138 192 136 119 149
Fertilizer-year avg 149 135 116 133 192 123 115 143
Fall
2-4 2 183 256 331 257 222 248 268 246
5 243 306 376 308 245 359 375 326
Average 213 281 354 283 234 304 322 286
8-10 2 192 169 234 198 198 248 259 235
5 224 268 217 236 247 313 300 287
Average 208 219 225 217 223 281 280 261
14-16 2 177 178 174 176 218 204 178 200
5 233 220 268 240 273 255 303 277
Average 205 199 221 208 246 230 241 239
Fertilizer-year avg. 209 233 267 236 234 272 281 262

= e e on o o o= o - 0 = = = e = - S En s 4% S W B S SR M Sm e e e = T % M e e SR e R R R e M= e SR GRS ST e Mm Mm S Mm R N e M S SN Mm n R e e S e M m

Year differences were statistically significant in the spring while fertilizer,
height and year differences were significant in the fall.

Spring Fall
2-4 2 176 116 106 133 203 252 300 251
5 165 129 119 138 244 333 376 317
Average 171 123 113 136 224 293 338 284
8-10 2 191 126 99 139 195 209 247 217
5 148 122 133 134 236 291 259 262
Average 170 124 116 137 216 250 253 240

Continued
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Table 8 (continued)

Inches of Clipping Number of stems per square foot
top growth height 120-60-60 240-60-60
at harvest  (inches) 1962 1963 1964 Average 1962 1963 1964 Average
Spring Fall

14-16 2 168 147 118 144 198 191 176 188

5 175 135 120 143 253 238 286 259
éY?ff%E;________________}72 141 119 144 226 215 231 224
Season-year -avg, 171 129 116 139 222 253 274 249
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Table 9. Weight of Coastal bermudagrass roots with various fertilizer and clip-
ping management practices, Mt. Pleasant, Texas, 3-year summary, 1962-64.
Inches of Clipping Tons of roots per._acre
top growth height 120-60-60 240-60-60
at harvest  (inches) 1962 1963 1964 Average 1962 1963 1964 Average
Spring
2-4 2 4.41 10.47 1.73 5.54 5.66 10.97 3.88 6.84
5 4.94 6.11 2.61 4.55 6.76 9.35 3.85 6.65
Average 4.68 8.29 2.17 5.05 6.21 10.16 3.87 6.75
8-10 2 6.60 8.35 6.62 7.19 5.85 12.47 4.75 7.69
5 4.64 9.48 4.68 6.26 6.14 11.22 4.23 7.19
Average 5.62 8.91 5.65 6.72 5.99 11.85 4.49 7.44
14-16 2 5.04 8.98 3.77 5.93 6.19 9.10 2.56 5.95
5 5.76 10.60 2.00 6.12 5,01 9.10 3.32 5.81
Average 5.40 9.79 2.88 6.02 5.60 9.10 2.94 5.88
Fertilizer-year avg. 5.23 9.00 3.57 5.93 5.93 10.37 3.76 6.69
Fall
2-4 2 5.92 4.00 2.62 4.18 6.70 4.29 2.06 4.35
5 6.97 5.09 3.43 5.16 6.22 6.01 3.17 5.13
Average 6.45 4.55 3.02 4.67 6.46 5.15 2.61 4.74
8-10 2 5.00 3.10 3.03 3.71 5.33 4.05 2.24 3.87
5 5.92 6.30 2.12 4.78 5.59 4.39 2.68 4.22
Average 5.46 4.70 2.57 4.24 5.46 4.22 2.46 4.05
14-16 2 5.57 4.03 2.56 4.05 5.00 3.74 3.30 4,01
5 5.71 3.89 3.43 4.34 5.64 3.77 3.08 4.16
Average 5.64 3.96 2.99 4.20 5.32 3.75 3.19 4.09
Fertilizer-year avg. 5.85 4.40 2.86 4.37 5.74 4.38 2.76 4.29

tontinued
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Table 9 (continued)

Fertilizer and stage of maturity differences were significant (*) in the spring
and height differences in the fall. Year differences were highly significant (*%)
in both spring and fall.

Inches of Clipping Tons of roots per acre
top growth height 120-60-60 240-60-60
at harvest (inches) 1962 1963 1964 Average 1962 1963 1964 Average
2-4 2 5.04 10.72 2.80 6.19 6.31 4.15 2.34 4.26
5 5.85 7.73 3.23 5.60 6.60 5.55 3.30 5.15
Average 5.44 9.23 3.02 5.90 6.45 4.85 2.82 4.71
8-10 2 6.22 10.41 5.69 7.44 5.16 3.58 2.64 3.79
5 5.39 10.35 4.45 6.73 5.75 5.34 2.40 4.50
Average 5.80 10.38 5.07 7.09 5.46 4.46 2.52 4.15
14-16 2 5.61 9.04 3.17 5.94 5.29 3.88 2.93 4.03
5 5.39 9.85 2.66 5.96 5.67 3.83 3.25 4,25
Average 5.50 9.45 2.91 5.95 5.48 3.86 3.09 4.14
Season-year avg. 5.58 9.68 3.67 5.80 4.39 2.81

Table 5. Monthly soil temperatures under Coastal bermudagrass with various
management practices, Mt. Pleasant, Texas, 1964.

Average air. 120-60-60 120-60-60 0-60-60
temperature 2" clipping 5" clipping 2" stubble
height height
Month High Low High Low High Low High Low
June 88 69 86 72 86 70 89 71
July 96 71 101 78 99 79 103 77
August 92 69 95 77 92 74 9 75

Sept. 84 62 84 69 77 64 84 68
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Management of Coastal Bermudagrass for Sustained Production
Denton, Texas, 1964

NOTES (Section A) - Section A of 1964 Coastal Bermudagrass Manage-
ment Study follows on same plots used the three previous years for similar
study, however, all fertilizer rates for 1964 and ensuing years are double
the amounts used previously. In this section the grass was harvested when
growth reached 6 to 8 inches in height; using plot A-2 as indicator. 1In
1964 this resulted in 5 harvest during the growing season. The first har-
vest (5-11-64) of the high nitrogen plots A-5 showed a crude protein an-
alysis of 25.8 percent, the highest protein analysis we have ever had from
this study. This high analysis was probably due to (1) the young age at
which the grass was harvested and (2) the heavy application of nitrogen
fertilizer; both being conducive to high protein content.

The base fertilizer applications were made April 17 on all plots.
However treatment 4 and 5 received an additional 30 and 60 pounds of nit-
rogen respectively, following each of the first 4 harvests. An effort
is made to determine in advance, the probable last harvest, so that no
nitrogen will be applied that is not utilized by the grass. Late applied
nitrogen on these plots has resulted in heavy infestation of winter weeds.
Plots representing treatments 4 and 5 of Section A were completely cover-
ed with henbit (LAMIUM MULTICAULE) and cranesbill (GERANIUM CAROLINIANUM)
in early spring, requiring removal by hand, to prevent undue competition.
Simazine 80W herbicide highly effective during winter of 62-63, was inef-
fective during corresponding period 63-64.

The high nitrogen treatment A-5 400-60-0 for the season produces
the most forage, 5 tons per acre and this treatment also produced vege-
tation having the highest percent crude protein content - 18.1 percent.

Moisture conditions were favorable throughout the year with the
exception of June and July when only about one-half inch of precipita-
tion was recorded for each of the respective months. However definite
moisture stress was experienced by the grass during this period. 1In all
cases nitrogen applied was in the form of 33% ammonium nitrate and phos-

- phate in the form of 20% superphosphate. Applications were made by hand,

on the surface of the soil with no effort being made to incorporate same
with the soil.

Yields were taken from 20 ft. X 2 ft. center sections according to
growth. Forage samples from each treatment and harvest, were submitted
to Agricultural Analytical Services of Texas A&M University, for protein
determinations.

NOTES (Section B) - Section B of 1964 Coastal Bermudagrass Manage-
ment Study follows on same plots used the previous three years for a
similar study; however, fertilizer rates are double the amounts used in
the foregoing study.

The field area consist of randomized blocks, on San Saba clay soil,
replicated four times, with yields harvested from 20 ft. X 2 ft. sectionms,
when growth reached 12 to 16 inches in height. Forage samples from each
treatment, each harvest, were submitted to Agricultural Analytical Ser-
vice, Texas A&M University, for protein determinations. '

Base fertilizer applications were made April 17, 1964. With all
materials being broadcast on the surface with no effort to incorporate
with the soil. Treatment 4 received an additional 30 pounds of nitrogen
per acre following each of the first two harvests, in the same manner
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that treatment 5 plots received an additional 60 pounds of nitrogen.

Treatment 5 consisting of 320-60-0 for the season produced the most forage,
the highest protein percentage and the greatest number of pounds of protein per
acre for Section B. This treatment produced 10,193 pounds of air dry forage and
1,369 pounds of protein per acre. This vegetation had a weighted percentage pro-
tein of 13.4 for the season.

Although precipitation for the year was over 10 inches above normal, June
and July were exceedingly dry with no effective moisture,

NOTES (Section C) - Section C of this test was included to secure infor-
mation as to the response of Coastal bermudagrass to anhydrous ammonia, and the
limited stirring of the sod necessary in the application of same. This section
has two rates of applications, 200 and 400 pounds per acre and each of these
treatments has two frequency of harvest - A when growth reaches 6" to 8" and B,
when ‘growth reaches 12" to 16" inches respectively.

Anhydrous was applied April 15, with small tractor rig transported from
College Station. Application was made on 20 inch centers and about 4 inches deep,
with rear wheels of tractor running directly back of openers, and in general
closing furrow to prevent fertilizer loss. All plots other than check received
60 pounds of phosphate per acre April 17, in order that nitrogen source be com-
parable with sections treated with ammonium nitrate. Considering rates and
dates of application, 100 pounds of nitrogen from anhydrous ammonia was prac-
ticaly as effective in 1964 in producing Coastal bermudagrass as was a similar
amount of nitrogen from ammonium nitrate. There are times when it appears that
anhydrous does not translocate as well in San Saba clay soil as does ammonium

nitrate. This could be due to method of application.
NOTES (Section D) - Section D of this project includes renovation and

overseeding studies as they may relate to sustained production of Coastal Ber-
mudagrass, on San Saba clay soils at T.A.E.S., Substation No, 6. In general this
study follows three previous years of renovation work on the same plots but with
refinement as listed.

Detailed procedures as followed in the seven treatments are listed here-

with:

1. Fall chisel (October) every second year (1962-'64-'66). Using Gra-
ham-Hoeme plow with 2 inch chisels on 20 inch centers and 6 inches
deep. Effort made to run chisels each time between previous chisels
furrows. Apply 50-30-0 as top dressing each April.

2. Overseed each fall (October) with New Nortex oats (3 bu. per acre) in
rows 15 inches apart (5 rows per plot). Seed banded with 30# P0.,
20% superphosphate per acre when planted, and fall topdressed witg
50# N (ammonium nitrate) per acre when oats well established, (finger
high). Effort made each year to plant between previous seed rows.
Plots topdressed with 50# N each spring (April or May) after fall
seeded crop harvested last time., It is anticipated that the 50# N
in fall be utilized by the overseeded fall crop and the spring
application of 50# N be utilized by the Coastal Bermudagrass.

3. Overseed each fall (October) with Southwest Common alfalfa (20 1bs.
per acre) in 15 inch rows, 5 rows per plot. Seed banded with 30#
P05 per acre at time of seeding. Using same planting procedure as
for treatments 2 and 5 but planting seed more shallow. Topdress with
50# N per acre in fall when plants become established. Follow with
a spring (May) topdressing of 50# N per acre, primarily for Coastal
growth.

4. Fall plow entire plot (moldboard plow) every fifth year 1-31-1962 and
1966. Topdress with 50-30-0 per acre each April.

" .
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5. Overseed each fall (October) with Elbon rye (60 lbs. per acre)
in 15 inch rows. Seed banded with 30# P05 (20% superphosphate)
per acre at time of planting. Plots topdressed with 50# N per
acre in fall when rye well established, and again in April after
final harvest of rye.

6. Fall chisel (October) each year, using 2 inch chisels on 20 inch
centers and 6 inches deep. Topdress (April) with 50-30-0 per
acre.

7. Check - no renovation or overseeding of any kind but topdressing
of 50-30-0 each April.

Renovation and overseeding practices as used in this study are not yet
to be recommended. Although the general belief is that Bermudagrass becomes
"sod-bound" and needs stirring every few years - we have not shown any con-
sistent yield advantage from such practices. Plots D-4 which were plowed
with a moldboard some 6 inches deep 1-31-62 were practically recovered with
sod at the close of the 1964 season. The advisability of renovation prac-’
tices with this grass may be closely tied with climological conditions.
Cold and drought are doubtless more detrimental to exposed root material.
Blanket fertilizer applications of 50-30-0 are used on all plots, to assist
recovery and promote growth.

Overseeded crops in general fail to become established from October
'63 seeding. This is partially due to our having experienced the driest
fall and winter on record. The New Nortex oats plots did add slightly to
first harvest yields.

Further study and greater variation in meteorological data is needed
before definite conclusions can be adequately reached relative to renova-
tion and overseeding practices.

NOTES (Section E) - Section E was incorporated for the first time in
1964, and is designed to help determine the possible maximum nitrogen uti-
lization of Coastal Bermudagrass at this location and possible need of po-

tash, under sustained production. Although fertilizer was applied and yields

obtained in this section for the first time in 1964, it constitutes a por-
tion of the same Coastal area, established in 1954, on a portion of which
other sections of this study are included.

Base fertilizer was applied April 17, at rates indicated. However,
plots E-4, E-6 and E-8 received additional nitrogen as noted following each
of the first two harvests. Maximum 1964 yields were obtained from 300-60-0,
with no difference indicated whether the nitrogen was all applied at one
time in April, or if a portion was applied following each of the first two
harvests. Treatment E-8 totaling 600-60-0 produced no more air dry forage
than did 300-60-0; however, the protein content averaged about 1.0 percent
greater for the season.

The use of 60 lbs. of potash per acre (E-5), did not affect yields this
year, but may become more evident as the study progresses.

Samples of vegetation for each treatment and date of harvest were sub-
mitted to Agricultural Analytical Service, Texas A&M University, for pro-
tein determinations.
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Table 1. Coastal Bermudagrass Forage Production (Pounds air-dry forage per acre) as influenced by ~X

various treatments, Denton, 1964. S

Fertilizer treatment
0-0-0  0-60-0  100-60-0 _ 200-60-0 _ 30-0-0%  60-0-0/ _ 200-0-02/ _400-0-0/
Harvested when 6 to 8 inches high (Section A)

May 11 270 270 560 620 610 550 270 470
June 11 760 420 770 2260 1690 2540 1160 1730
July 1 600 600 750 850 990 1370 1140 1240
Aug. 31 890 950 1260 1620 2640 2930 2040 2320
Oct. 23 490 520 570 650 1500 2600 1110 640
TOTAL 3010 2760 3910 6000 7430 9990 5720 6400
"""""""""""""" Harvested when 12 to 18 inches nigh (Section B)
May 25 460 480 1460 1720 1700 1950 880 990
July 1 940 920 1640 3280 2490 3460 2970 3360
Oct. 1 2030 1950 2390 3700 4330 4790 3840 3900
TOTAL 3430 3350 5490 8700 8520 10200 7690 8250
1/

=’  Applied after each clipping

Anhydrous ammonia treatments referred to as Section C in the discussionm.



Table 2. Protein content (percent) of Coastal bermudagrass forage as influenced by variocus treatments,

1964.
Fertilizer treatment
100-60-?7 200-60- ) 2/ 2/

Date 0-0-0 0-60-0 100-60-0 200-60-0 30-0-0= 60-0-0— 200-0-0— 400-0-0—

Harvested when 6 to 8 inches high (Section A)
May 11 18.7 15.7 19.1 23.9 23.7 25.8 18.3 23.8
June 11 14.5 14.5 13.3 14.0 14.3 19.9 18.0 19.0
July 1 10.9 10.6 10.6 12.9 14.1 16.0 14.2 14.4
Aug. 31 11.2 10.3 11.0 11.7 17.1 19.0 »15.2 14.7
Oct, 23 7.5 7.2 8.3 8.7 10.3 . 14.8 8.8 9.4
Weighted Average 12.1 11.0 12,1 13.7 15.2 18.1 14.5 16.0

Harvested when 12 to 18 inches high (Section B)
May 15 14.9 13.5 15.7 18.3 17.4 18.4 19.4 19.2
July 1 9.8 9.4 10.2 11.1 10.8 13.3 11.5‘ 12.9
Oct. 1 5.7 5.2 5.8 7.4 8.3 11.5 8.0 8.5
Weighted Average 8.1 7.5 12.7 10.9 10.9 13.4 10.7 11.6
1/ Applied after each clipping.
2/

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

9L



Table 3. Coastal bermudagrass forage production as influenced by high rates of fertilization,
Denton, 1964.

Section E (Harvested when 12-16 inches high)

bl

Fertilizer Treatment

Eate of 50—60-0T/ 100-60-97 200-60-
arvest 0-0-0 100-0-0 100-60-0 100-60-60 300-60-0 50-0-0= 100-0-0— 200-0-0—
Pounds of air-dry forage per acre
May 25 520 1030 1510 1490 2180 1130 1450 1630
July 1 1030 1450 1710 1750 3860 2720 3840 4160
Oct. 1 2220 2290 2180 2040 4440 4630 4960 4620
Total 3770 4770 5400 5280 10480 8480 10250 10410
Percent Protein

May 25 11.6 14.8 14.8 16.2 18.6 14.2 14.6 19.2
July 1 8.8 8.7 9.0 9.1 10.5 10.5 12.0 11.4
Oct. 1 6.1 6.5 6.3 6.6 8.8 9.9 12.2 12.8
Weighted

Average 7.6 8.9 9.5 10.1 11.5 10.7 12.5 13.2
1/

=" Applied following first and second cutting



NAME OF TEST: Gulf Rye grass Management (1963-64)

OBJECTIVE: To evaluate management practices, including seeding rate,
row seeding and broadcast, overseeding with a winter legume,
(crimson clover) and seasonal production as influenced by nitro-
gen applications.

EXPERIMENTAL PROCEDURE:

Location: Joe W. Jefferson Farm, Mt Pleasant, Texas

Soil Type: Ruston fine sandy loam

Cultural Practices: Planted Oct. 31, 1963, 30-60-60 applied prior
to planting. 30-0-0 applied the first week in January,
March and April to designated plots. Plots consisted of five
rows (12 inches) apart for row seeding and 5 feet by 15 feet
for broadcast. Crimson clover was seeded in the row following
the ryegrass and broadcast on the broadcast area plots. Area
harvested for yield; broadcast 34 inches by 10 feet, row
seeded 3 rows (12 inches apart) 10 feet long. The test was
completely randomized with 4 replicationms.

WEATHER CONDITIONS: Conditions were extremely dry before planting and
moisture was limited during winter growing period. No damaging
freezes occured and the temperature was more constantly colder than
previous years.

RAINFALL: Total rainfall 22.33 inches (Oct. 30 to May 25) over 1/2 of
rainfall recorded for March, April & May 13.73 inches.

DISCUSSION: Winter yields were very low probably because of dry condition.
The application of 30 pounds of nitrogen in January significantly
increased March yields. Yields were increased slightly at the first
clipping, approximately 180 pounds, with each increase in seeding
rate. Applications of nitrogen in January, March and April more
than tripled total production. Crimson clover either with or with-
out nitrogen top dressings had no influence on production. No
difference was apparent between 12-inch rows and broadcast seeding.

PROJECT: 338
WORKER: J. A. Lancaster
November 1964
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Table 1. The influence of various agronomic practices on Gulf ryegrass yields,

Mt. Pleasant, 1963-64.

Treatment
Seeding Seeding rate Nitrogen rate Legume March 30 April 27 May 25 Total
_Method  Pounds/acre Pounds/acre
12" Row 5 30 None 40 450 610 1100 g
crimson 10 760 620 1390 ef
120 none 950 2450 1190 4590 abc
crimson 690 _2150 1020 3860 d
Average 420 1450 860 2740
10 30 none 40 570 650 1260 efg
crimson 60 1060 710 1830 e
120 none 1180 2440 980 4600 abc
crimson 1190 2480 1090 4760 ab
Average 620 1640 860 3110
20 30 _none 60 560 680 1300 efg
) crimson 110 830 490 1430 efg
120 none 1310 2340 710 4360 bcd
crimson 1540 2520 920 4980 a
Average 760 1560 700 3020
12" Row Average 600 1550 810 2960
Broadcast 5 30 none 40 570 790 1400 efg
. crimson 20 970 760 1750 ef
120 none 950 2450 1230 4630 abc
crimson 850 2250 950 4050 cd
Average 470 1560 930 2960
10 30 none 20 © 590 580 1190 fg
crimson .30 1150 640 1820 e
120 none 1060 2150 620 3830 d
crimson 1420 2560 800 4780 _ab
Average 6330 1610 660 2910
20 30 none 50 710 610 1370 efg
crimson 50 970 530 1550 efg
120 none 1740 2630 620 4990 a
crimson 1600 2600 630 4830 ab
Average 860 1730 600 3190
Broadcast average 2550 1630 730 3020
Averages:
Seeding rate 5i 440 1510 900 2850
10:# 620 1620 760 3000
20# 810 1640 650 3100
Nitrogen rate 304 40 770 640 1450
1204# 1210 2420 900 4530
Legume none 620 1490 770 2880
Crimson 630 1690 760 3080
c.V. (%) 21.6

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



NAME OF TEST: Time and method of harvesting sudangrass

OBJECTIVES: (1) To evaluate the effect of stage of plant development at harvest
on total yield, (2) to evaluate method of harvest (stripping leaves versus
cutting entire plant) on leaf and total yield.

PROCEDURE :

Experiment No.:

Location: A&M Plantation near College Station

Soil type: Miller clay

Field procedure: Sudax 11 hybrid sudangrass was planted in 3-row plots,

20' long, 3' alley, 5 replications on May 13, 1965. The plot area

fertilized with 350 pounds of 12-12-12 per acre prior to planting

and top-dressed with 40 pounds of nitrogen per acre in July. The

plots were irrigated two times during the growing season.
Harvesting procedure:

(1) 30" growth - when initial growth was 30" high, one set of

plots was cut and another set was stripped of leaves. When regrowth

on the cut plot reached 30", both plots were again harvested in a

similar fashion. Plants on stripped plots were cut at the final

harvest and separated into leaves and stems.

(2) Boot stage - procedure was the same as for 30" high except that

harvesting was done when growth on "cut" plots reached the boot stage.

(3) Bloom stage - procedure was the same as for 30" high except that

harvesting was done when growth on "cut'" plots reached the bloom stage.

RESULTS: Total forage yields increased as with each advance in stage of maturity
at harvest. If only the leaves were removed in harvest, the stage of
maturity at which this was done initially had little influence on total
plant growth.

Leaf growth appears to have reached a near maximum by the time the
plants were 30" high. Leaf yield increased on 190 pounds with a delay in
initial harvest from June 24 to July 8. A further delay actually resulted
in some loss of leaf weight probably through shedding. Since new leaf
growth developed primarily with stem elongation above the previous leaf
level, leaf yield with each succeeding harvest decreased.

Total leaf yields were remarkably similar with all methods and stages
of harvesting. The poorest yield was with leaf stripping at the most ad-
vanced stage of maturity, and the best yield was with total plant harvest
in the boot stage.

DISCUSSION: Harvesting sudangrass prior to the bloom stage reduces total yield
primarily by restricting stalk development. Maximum leaf development is
reached considerably prior to this stage. Removal of the leaves only, as
may occur under grazing at more advanced stages of maturity does not greatly
influence either leaf or total plant yield. However, new leaves are formed
primarily above the earlier leaves, making them less accessible, and as the
stalk matures it is less useful as forage.

If the primary growing point is not removed, as in stripping, tillering
is inhibited; thus, yield may be less than with cutting. Frequent removal
of the growing point, as in the 30" cut, restricts total yield more than
leaf yield because a greater part of the total plant weight is in the stalk.

These results suggest a practice of occassional removal of defoliated
stems to encourage new tiller development and the development of more
accessible leaves. For hay or harvested forage, harvesting in the boot
or later stage is indicated for best production even though maximum leaf
development has already occurred.

PROJECT: 721
WORKER: E. C. Holt
DATE: February, 1965
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Table 1. The effect of harvest practice on hybrid sudangrass yield

ASM Plantation, 1964

Stage of “Method

Pounds of dry forage per acre

growth at of June June July July Aug. Sept. Oct. Total

harvest harvest 24 29 8 8

30" high Plants cut 2300 1230 5680
Leaves removedl/ 1160 4500 6680

Boot Plants cut 1/ 3940 1730 8970
Leaves removed= 1350 5560 7560

Bloom Plants cut 1/ 4500 10230
Leaves removed—= 540 4500 6200

1/

=" All leaves were removed from the plants but the stems were left standing;

harvests were made at the same time as plants were cut,

Table 2. The effect of harvest practice on leaf yield of hybrid sudangrass

A&M Plantation, 1964

Stage of Method

Pounds of dry leaves per acre

growth at of June June July July Aug. Sept. Oct. Total

harvest harvest 24 29 12 8 8

30" high Plants cut / 1160 530 2670
Leaves removed= 1160 390 2530

Boot Plants cut 1350 610 3130
Leaves removedl/ 1350 380 .2380

Bloom Plants cut 1/ 1580 2710
Leaves removed= 540 250 1920

1/ All leaves were removed from the plants but the stems were left standing;

harvests were made at the same time as plants were cut.
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