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NAME OF TEST: Growth behavior and management of small grains and ryegrass for
forage, 1959-60.

OBJECTIVES: (1) to determine the response of winter annual crops differing
in growth habit to various clipping practices, (2) to study the relation-
ship of growth behavior to leaf area and leaf weight following clipping.

EXPERIMENTAL PROCEDURE:

Location: Agronomy Farm, College Station, Texas

Soil type: Lufkin fine sandy loam

Cultural practices: Seeded October 12, 1959 in 12-inch rows, plots 25
feet long, 6 replications, irrigated as necessary to maintain moisture
for growth. Fertilized with 48-48-48 before seeding and top-dressed
with 30 pounds of nitrogen in February.

Treatments: Mustang oats, Elbon rye and Gulf ryegrass seeded in main plots
and each clipped at 2, 4 and 6 inch .stubble heights at 14 and 28-day
intervals. Dry matter yields were determined on these plots. Growth
was determined at weekly intervals beginning on January 18 and contin-
uing for 10 weeks by sampling a 2-foot section of row at the ground
level from all plots. Sampling at successive weeks was from a different
section of row. The amount of forage harvested from each plot was used
in calculating cummlative growth. The amount of leaves onthe plants
was determined following the clipping on January 18 and at weekly inter-
vals until March 23, A leaf-stem separation was made on the 2-foot
sample plant taken at the ground level., The leaf sample was dried and
weighed. A microsample of leaves consisting of 200 l-inch sections was

taken from the leaf sample, thus the area and weight of the microsample
was determined. This area-weight relationship was used in calculating
leaf area at weekly intervals.

RESULTS: See tables.

DISCUSSION: Clipping at l4-day intervals significantly reduced total forage
production. Total forage yield was not significantly influenced by height
of clipping. If yield is plotted on a seasonal basis, it is found that
winter harvested yields of mustang oats and Gulf ryegrass are very limited
with 4 and 6-inch stubble heights. These heights produced as much total
yield only because the final clipping was made at a uniform 2-inch height.
Elbon which is more upright in growth produced more winter forage with the
4-inch height.

Total above ground cumulative growth of Mustang oats and Gulf rye wasg
favored by the 6-inch clipping height. Most of this growth was apparently
below the &4 to 6-inch height. Since mid-winter is a more critical period
for available green forage than early spring, the improved growth of the
plant with mild clipping during this period is of less significance than
being able to utilize the growth which is produced during the winter period.

Weekly growth increments or changes in plant weight can be determined
by the difference in total plant weight at successive weekly periods. Since
total cumulative grawth is favored by mild defoliation, it might be assumed
that growth was more uniform with the less severe defoliation. However,
this was not found to be the case. Clipping, regardless of the clipping
height, resulted in a decrease during the following week or weeks in accumu-
lated weight of the plants. These weight losses were more severe with the
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greater stubble heights than with close clipping. Even though the weight
losses were more severe, recovery was more rapid. These results suggest
that regrowth is made at the expense of reserves stored in the crown.

The less severe defoliation would favor a greater storage and more poten-
tial for weight change. Greater reserves would result in more rapid
recovery, Frequent close utilization would restrict the building up of
stored carbohydrates and thus the potential for weight loss would be
limited.

Leaf area and leaf weight values determined for a 9-week period of
the growing season showed a highly significant relationship (r = 0.851).
This would be expected since leaf area was calculated on the basis of an
area-weight relationship of a microsgmple x weight of a plot sample. The
three varieties differed significantly in leaf area and leaf weight.
Height of cutting resulted in significantly different leaf area and leaf
weight pattemsns. Frequency of cutting showed less influence on these
factors but was significant. The relationship of leaf area to growth
during the succeeding week using all treatments and varieties gave a
correlation coefficient of 0.243 which is highly significant., The
relationship of leaf weight to growth was 0.231. Even though these
relationships are significant, they are not high and suggest that many
other factors than the amount of leaves influence regrowth of these
plants.

The winter of 1959-60 had extended periods of over-cast when limited
light would retard growth, Under these conditions the effect of diffarences
in leaf area might be reduced. The growth behavior of the plant suggests
that initial regrowth following clipping is made from stored reserves rather
than new photosynthetic products. Since significant differences in leaf
area existed, this growth behavior might suggest that the old or basal
leaves are inefficient or ineffective and that new shoots produced from
stand reserves are necessary for photosynthesis. Leaf area actually
decreased further during the Week following clipping with most treatments
indicating that many of the basal leaves died and thatthe loss of these
leaves exceeded new leaf growth.,

If it assumed that the old leaves are inefficient in photosynthesis,
a better correlation of leaf area with growth might be obtained by omitting
the week following clipping when only old leaves were present. The corre-
lation coefficient for leaf area versus growth using only the 28-day harvest
interval and omitting the week following harvest was 0.435 which is highly
significant. This was based onthe periods following the January 18 and
February 16 harvests. The more frequent harvest allowed little time for
either leaf area development or storing of reserves.

The results of these studies suggest that utilization of decumbent
varieties such as Mustang oats and Gulf ryegrass must be at.2 to 4-inches
height if forage is to be obtained at critical periods. Upright types
such as Elbon rye may be utilized at 4 to 6 inches, These practices do
not favor maximum plant development but a compromise seems necessary.
Greater clipping heights favor total plant development but not necessarily
uniformity of growth. Winter annual plants respond to clipping with a
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loss in total accumulated dry weight.

With greater clipping heights
recovery is more rapid, probably because of more stored reserves and

greater residual leaf area to promote recovery growth.

PROJECT: Hatch 721

DATE SUBMITTED: January, 1961

WORKER: E. C, Holt

Total forage yield of Mustang oats, Elbon rye and Gulf ryegrass cut at

three heights and two frequencies, Agronomy Farm, 1959-60.

Height Frequency ;
of (days) Mustang, Elbon Gulf Average
cutting
2 14 1713 1717 2576 2002
28 2179 1764 3008 2317
Average 1946 1740 2792 2159
4 14 1425 1250 1788 1487
28 2271 2460 2550 2427
Average 1848 1855 2169 1957
6 14 1446 1250 1768 1488
28 2494 1848 2750 2364
Average 1970 1549 2259 1926

138
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Forage yield of Mustang oats, Elbon rye and Gulf ryegrass cut at three
heights and two frequencies, Agronomy Farm, College Station, Texas,

1959-60.
Height Frequency Pounds of dry forage per acre
of cut of cutting

Variety (inches) [fdavs) 12-21 1-4 1-18 2-1 2-16 3-22 4-5 4-18 Total
Mustang 2 14 430 310 200 100 50 160 340 120 1710
care 28 530 | 430 220 250 740 2170
4 14 70 40 110 70 90 160 540 330 1410
28 190 310 270 350 1150 2270
6 14 20 20 130 110 140 190 590 240 1440
28 30 170 260 350 1690 2500
Elbon 2 14 830 170 100 40 40 240 230 50 1700
e 28 570 240 120 400 420 1750
4 14 320 60 40 30 40 360 320 90 1260
28 630 270 240 630 680 2450
6 14 130 30 50 40 110 450 320 120 1250
28 80 90 220 600 850 1840
Gulf 2 14 710 250 130 80 50 350 740 260 2570

ryegrass
28 700 390 250 560 1100 3000
4 14 260 70 40 80 40 260 570 470 1790
28 240 180 100 430 1590 2540
6 14 130 100 80 70 60 210 660 460 1770
28 100 260 220 360 1810 2750

e
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Weight of leaves measured at weekly intervals with various cutting treatments
on Mustang oats, Elbon rye and Gulf ryegrass, Agronomy Farm, College Station,
Texas, 1959-60.

Height Frequency Grams of leaves per square foot
of cut of cutting
Variety (inches) (days) 1-18 1-25 2-1 2-8 2-16 2=23 3-8 3-15 3-23
Mustang 2 14 36 26 18 25 37 23 19 32 43
oats
28 45 27 30 47 41 23 28 39 18
4 14 105 73 78 81 62 89 86 95 97
28 120 85 99 110 88 90 74 134 160
6 14 114 97 129 101 102 168 102 118 168
28 159 121 1lé6é 156 213 133 124 206 80
Elbon 2 14 24 10 9 7 26 7 11 19 .9
rye
28 34 18 15 18 34 19 12 51 9
4 L4 32z 29 31 28 57 22 14 43 42
28 47 27 27 35 58 30 18 47 13
6 14 91 56 45 72 92 ;§7 42 69 36
28 105 52 50 59 109 29 28 62 45
Gulf 2 14 51 52 23 60 56 65 22 60 72
ryegrass
28 36 52 43 51 8 56 53 78 60
4 14 65 85 76 60 86 85 80 104 = 65
28 96 78 76 99 110 87 110 122 107
6 | 14 108 157 99 118 129 124 106 152 105

28 119 128 116 133 162 152 120 175 77
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Area of leaves measured at weekly intervals with various cutting treatments
on Mustang oats, Elbon rye and Gulf ryegrass, Agronomy Farm, College Statiom,
Texas, 1959-60.

Height Frequency Square inches of leaf area per square foot
of cut of cutting

Variety  (inches)  (days) 1-18 1-25 2251 2-8 2-15 2-23 3-8 315
Mustang 2 14 157 88 64 83 122 88 72 124
oats
28 204 97 104 169 129 73 91 147
4 14 406 268 217 211 152 224 185 296
28 425 286 363 253 219 254 206 365
6 14 478 398 400 322 295 478 328 345
28 620 464 471 429 509 353 350 596
Elbon 2 14 70 33 25 56 82 27 41 133
e 28 106 65 52 157 92 136 65 199
4 14 106 99 89 210 172 69 47 167
28 208 126 118 436 203 110 74 193
6 14 261 187 150 304 299 113 151 272
28 342 112 158 317 324 105 101 222
Gulf 2 14 213 284 112 247 208 254 76 272
ryegrass
28 219 361 303 261 437 376 302 349
4 14 393 489 401 264 360 390 355 449
28 546 465 375 353 467 434 429 426
6 14 689 1013 586 695 590 642 434 705

28 764 712 733 627 837 941 566 783

)
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Growth of Mustang oats, Elbon rye and Gulf ryegrass measured at weekly intervals
with various cutting treatments, Agronomy Farm, College Station, Texas, 1959-60

Height  Frequency Pounds of growth per acre per week
of cut of cutting
Variety (inches) (days) 1-18 1-25 2-1 2-8 2-15 2-23 3-8 3-15 3-23 3-29 Total
Mustang 2 14 1640 332 -263 75 '497 -120 152 =155 453 =27 2584
P 28 2057 -239 60 399 346 -200 - 50 -118 457 - 89 2623
4 14 1852 - 16 217 2 233 22 35 -201 685 -179 2650
28 2075 199 493 62 400 -390 - 12 - 8 589 33 3441
6 14 1892 338 674 -279 568 440 =476 154 745 393 4449
28 2393 -164 619 151 966 =526 271 152 64 111 4037
Elbon 2 14 1696 364 =535 67 574 -531 205 - 23 393 -272 1938
e 28 1581 62 -466 306 193 -203 382 - 38 67 22 1906
4 14 1378 29 153 116 171 -302 346 - 3 - 34 139 1993
. 28 2314 -158 66 -239 678 271 - 33 200 - 63 201 3237
s 6 14 1558 437 - 92 178 36 16 - 44 230 64 680 3063
) 28 1861 -394 380 367 587 -879 184 259 353 402 3120
Gulf 2 14 1891 70 96 414 421 -404 -257 449 539 392 3611
ryegrass
28 2067 9 5 125 802 -365 80 418 262 326 3729
4 14 1642 - 63 593 -331 698 -202 119 260 - 45 994 3665
28 1873 153 136 - 82 742 -347 283 111 607 499 3975
6 14 1946 697 -299 312 429 132 -290 550 382 864 4723
28 2162 539 - 82 ‘123 894 363 -526 669 207 624 4973

(=
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NAME OF TEST: Alfhlfa management (root-top) test. B.R.V.L., 1960

OBJECTIVES: To determine the effects of cutting management on seasonal and
annual forage production and stand longevity of three alfalfa varieties
differing in hardiness., To relate these growth responses to factors of
the environment.

EXPERIMENTAL PROCEDURES:

Location: B.R.V.L. near College Station, Texas

Soil type: Milder clay

Experimental Design: Randomized block with 4 replications, plots 1.0
rows (12¢ inches between rows) 30 feet long. Harvested plot for
forage 3 x 25 ft, Roots and tops sampled at 10 day intervals
through growing season using one 18 inch sample from each plot.
Root and top weights were determined and ground for chemical
analysis. '

Cultural practices: Planted 3/10/58, seeding rate 15 pounds per acre,
fertilized with 0-60-60 prior to seeding, seed inoculated. Tast -
irrigated twice during first season of growth but not irrigated
the past two years. Five cutting management treatments were
initiated 5/13/58 and the 1960 season was the third year of the
test. Insects were controlled when necessary each year.

Source of materials: Local.

RESULTS: See table.

DISCUSSION:: Continuous prebloom harvest caused drastic reduction in stands
of all alfalfa varieties by the end of the second year and nearly com-
plete loss of stands during the third year of the test. Harvesting at
the 1/10-1/4 blooms stage of growth proved to be the best cutting man-
agement practice, producing almost twice as much forage as the plots
cut in the prebloom stage of growth during the third season of growth.
Delaying harvest until the fullbloom stage of growth reduced both
stand and yield of Ranger, and had little effect on either stand or
yield of Southwest Common. In 1959, African plots cut at the full-
bloom stage produced as much or more forage as the 1/10 to 1/4 bloom
treatment with no apparent stand reduction. In 1960, however, African
cut in fullbloom produced 25% less forage and stands were slightly
reduced. The winter of 1959-60 was colder than normal and could
account for the poorer performance of the non-hardy alfalfa type in
1960.

PROJECT: . H-721
WORKER: R. D. Staten
DATE SUBMITTED: January 1961
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Alfalfa Management Study, B.RoV.L., 1958-60.

(=

Variety Pounds of air dry forage per acre Estimated
and Total 3-yr. Av. % stand
Treatment 1958 1959 1960 Yield yield per_year Oct. 1960
African 1/
1 - Prebloom 6360 6960 2650 15970 5320 15~
2 - 1/10~1/4 bloom 5660 8310 6560 20530 6840 80
3 - Fullboom ". 7 6205 8550 4800 19555 6520 70
Comb. 2-3-2 4870 6840 4950 16660 5550 701/
Comb, 2-1-2 6170 6730 3760 16660 5550 30=
Southwest Common 1/
1.- Prebloom 5120 8530 3530 17180 5730 10=
2 - 1/10-1/4 bloom 4170 8970 7000 20140 6710 70
3 = Fullbloom 4400 8550 6420 19370 6460 80
Gomb. 2-3-2 4410 7360 6100 17870 5960 801/
Comb, 2~-1-2 5030 6640 5160 16830 5610 40=
Ranger 1/
. 1 - Prebloom 3610 6360 3270 13240 4410 25=
2 - 1/10-1/4 bloom 4430 7160 4160 15750 5250 60
3 = Fullbloom 4040 4820 2685 11545 3850 50
Comb, 2-3-2 3350 5380 2880 11610 3870 601/
Comb,., 2-1-2 3560 5900 2700 12160 4050 35 -
1/ . .
=’ yisual estimate of stand somewhat low as evidenced by recovery of plots v,

in late October.
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