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NAME OF TEST: Hybrid sudangrass establishment and growth
pattern..

OBJECTIVES: To determine the effect of seeding rate and
© row spacing on individual plant development and
total production. '

EXPERIMENTAL PROCEDURE :

Experiment'No.: '048L-48

Location Texas A&M Plantation near College Station
Soil Type Miller clay

Cultural practices: - Planted Apr11 5 1966-in 6 row
plots, 25 feet long, 6 replications, Planting
‘rates were ‘calculated’ to prov1de 6, 12 and 18
plants per "foot of row or 1.7, 2.5 and 5.0 cm-
"plant ‘spacings’ in each row 'spacing. Row spacings
were: 102 cm (40-inch), double rows on 102 cm
beds 040-1nch) and 51 cm (20-1nch). B

Data Collection 'An 80 cm (3 foot) Section of row '

" was sampled each week beginning when thepplants
were approximately 30 cm (12-inches) high and
'continuing to early flowering. Total ‘stems were
‘ counted in each sample‘as an estimate of the plant

'”pOpulation. The sample was divided into leaves =~ °
- and stems. Leaf area index (LAI) estimated and
the samples dried and weighed,

" RESULTS AND DISCUSSION"

It is apparent from the data in Table 'l that doublé "
rows and narrow rows ‘produce more dry matter than wide ‘rows.
The differences were apparent in the seedling stage as’ well ‘
as more mature stages amounting to approximately '50% more -
dry matter in narrow or multiple rows, There is no‘indica- '
tion of a reduced effect of narrow rows as the plants became
larger which might occur if self-shading reduced plant )
efficiency excessively. Seeding rate or plant’ Spacing
Withln the row showed no consistent effect.
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Available space per plant was affected by seeding rate
and row spacing .(Table 2). Within a row spacing approximately
a two fold difference in available space occurred rather
than the three fold difference which would have existed had
actual populations approximated expected or potential stands.
Available space per plant for similar plant spacings in - ..
multiple and narrow rows should have been the same. The
shape of the available space would have been different. . =~
Actual area differed only slightly, Evidently shape of
available -area is less important than amount .within .certain
limits, since yields under the two conditions were similar.

Plant size decreases (Table 3) as plant population
increases., Within a row spacing, the.decrease in plant size '
offsets the effect of increased plant . numbers resulting in
little change in- dry matter .production.on.an area basis.

This relationship is. altered to some extent when row :8pacing
varies,. Essentially equlvalent,total populations w1ll have
larger plants in. closer row spacings. . This is, shown in
Figure 1, Apparently the available Space is utilized more
efficiently in narrow rows, ‘This would account for somewhat
greater production :in narrow rows. Adequate mpisture and
fertility are necessary for thlS relationship .to_hold - true.

Actual populations do not always approximate the number
of seed planted and the relatlonship of actual to potential
populatlon is not necessarily linear. In this study.the
actual population exceeded the potential at the light seeding
rate in all three row spacings, .ranging from 108, to 124% of
the potential, Tillering occurs in sorghums eSpeclally at
wide plant spacings. Since actual populations: were based on-
stem counts, tillers could account for this difference.
Actual population amounted to ;80 to 90% of. potential at the -
intermediate seeding rate and. 75 to 77% at the heavy.seeding’ .
rate. - As seeding rate increases the percentage of expected
population decreases._ However at a fixed séeding rate,. the.
percentage increases as: row spacing decreases. It may -be .
noted in this study that at a potential, of 156,000 plants -
per acre, an average of 135,000 or 86% was established in -
102 cm rows but 169,000 and 171, 000~ respectively or 108. .

to 110% in 102 D and 51 cm rows. Competition within the: row
has been suggested as a contribution factor to this behavior
pattern,



Leaf weight and LAI were determined only until maximum
leaf development was approached, Leaf development and LAI
were greater with greater seeding rates in the seedling
stage, but no consistent difference is apparent at the third
week of sampling, Apparently even the smallest population
was adequate for maximum leaf development on plants 3 to 4
feet high. Both leaf weight and LAI were generally greater
in the multiple and narrow rows than the single wide rows, -

Project: 721
Worker: E. C. Holt T

.Date: July, 1968
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Table 1. The ihflﬁenée of row spacing and.séediﬁg rate on cumulative dry
matter production of ‘Sudax 12 hybrid sudangrass, A& Plantation,
1966. a o R

ot

Row - Plant * Cumulative pounds dry matter pgr acre
spacing spacing ' :
(cm) (cm row/
plant)  June 15, June 22, June 29, July 6, July 13, July 20, July 27

798 1640 4362 6705 6279 7818 10005

102 5.0
2.5 876 1971 4462 6991 7208 7592 8136
1.7 1160 1807 4760 5801 7823 7351 9089

102 D 5.0 1181 2916 6750 5750 9296 8845 13168
2.5 1401 3062 7112 10686 9585 9902 12850
1.7 1504 3390 5496 6784 8192 9607 14065

51 5.0 1308 3217 6795 9624 9460 9768 15017
2.5 1433 3182 6275 8054 8931 9257 13647
1.7 1790 3550 5862 8790 9502 10788 11521




Table 2, Thezinfluence of row spacing and seeding rate on available space per plant
(cm”) of Sudax 12 hybrid sudangrass, A&M Plantation, 1966

Row  Plant” = - - : - -Available space per plant - cm?
spacing spacing '
(cm) cm row/ ' o
, plant June 15  June 22 June:29 July 6 July 13  July 20 Average
102 5.0 416 525 445 436 386 424 439
o 2.5 329 268 305 281 334 369 314
1.7 233 293 245 219" 223 250 244
102 D 5.0 339" 260 190- 294 226 266 262
- 2.5 185 151 176 130 128. 141 152
U 7Y 162 147 149 156 101 131 141
51 5.0 215 229 229 245" 235 379 255
o 2,5 151 161 157 2000 180 200 175
1.7 98 104 132 138 115 152 123




Table 3. The influence of row spacing and seed rate on individual plant
size, Sudax 11, A&M Plantation, 1966.

98

‘Row  Plant” -~ -Individual planthwgighgm(dgy)_frgm
spacing spacing B
(cm) - cm row/ _ L o Lo - ,
B “plant June 15 June 22  June 29 July 6 July 13 July 20
102 5.0 3 9 21 31 26 36
Co 245 3 5 15 21 - .26 31
1.7 2 5 13 T 14 .19 - 20
02D 5.0 " 8 14 119 23 26
w3245 .2 5 14 .15 13 15
] 1.7 2 5 9 a2 9 14
51 5.0 3 7 ‘16 a4 28
o 2.5 2 5 10 418 - 18 - - 19
157 3 8 13 12 18
] ] i ! } )



Table 4. The influence of row spacing and seeding rate on actual plant population of Sudax 12
hybrid sudangrass, A&{ Plantation, 1966.

Row Plant Potential Actual plants per acre (1,000)

spacing spacing plants/acre

(cm) cm row/

plant June 15 June 22 June 29 July 6 July 13 July 20 Average

102 5.0 78 99 80 95 98 111 99 97
2.5 156 131 158 134 147 125 114 -135
1.7 235 192 157 176 192 185 181 180 -

102 D 5.0 156 138 169 226 142 186 152 169
2.5 313 229 275 256 331 319 296 284
1.7 470 339 342 339 310 442 333 351

51 5.0 156 196 185 183 169 172 119 171
2.5 313 315 274 285 221 225 214 254
1.7 470 432 423 336 310 367 294 360
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| | | | i | | | | | i
102
b { ] : i n | ! | ‘ \ | 1
100 200 300 400
Plants per acre (1,000)
Figure 1, The relationship of plant population to individual plant
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Table 5. The influence of seeding rate and method on
leaf development of Sudax 12 hybrid sudangrass,
1966. >

Row Plant Pounds leaves per acre

width spacing
cm row/
plant June 15 June 22 June 29

102 5.0 480 820 1885
2.5 524 1003 1806
1.7 677 946 2319
Average 560 923 ' 2003

102 D 5.0 700 1426 2898
2,5 825 1527 2665
1.7 800 1687 2373
Average 775 1547 2645

51 5.0 751 1534 2873
2,5 864 1562 2463
1.7 1050 1641 2301
Average 888 1579 2546
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Table 6. The influence of seeding rate and method on
Leaf Area Index of Sudax 12 hybrid sudangrass,
19660 s

Row Plant LAI (sq. cm/cmz)

width spacing .

(cm) cm row/ v
plant June 15 .June 22 June 29

102 5.0 1.75 2,79 5.72
2.5 1.94 3.40 5.49
1.7 2.50 3.21 7.55
Average 2,67 4,15 8.32

102 p 5.0 2.67 4,75 8.32
2.0 5 -3. 15 5-09 7. 65
1.7 3.06 5.62 6.53
Average 2.96 5.15 7.50

51 5.0 2,82 5.48 8.97
2,5 3.25 5.57 7,69
1.7 3.96 5.85 7.19
Average 3.34 5.63 7.95
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NAME. OF TEST: The influence of plant populations on hybrid
sudangrass (Sudax 12) plant performance, 1967,

OBJECTIVES: To determine the influence of various row spacings
and plant spacings within the row of Sudax 12 on.:
plant development, yield, yield components and
other characteristics.,

EXPERIMENTAL PROCEDURE:
Expefiment No.: 04860 - 39
Location:} A & M Plantation near College Station
Soil Type: Miller Clay |

Cultural Practices: The test was planted on a pre-fertilized
seedbed on April 22, 1967. The seeding rate was
calculated at approximately twice the rate necessary to
obtain 2,5, 3.8 and 7.6 cm plant spacings each in row .
spacings of 25, 51, 102-D (2 rows 30 cm apart on 102
cm beds), and 102 cm. An attempt was made to hand
thin to the desired spacings but this was not effective,
Stands were inadequate for the close spacings and
thinning. was inadequate at some of the wider spacings.
Irrigation was employed as necessary to maintain active
growth, The plants were cut in the flower stage and
‘two successive regrowths harvested in the flower stage.

Data Collected: A plant sample was obtained at approximately
~ weekly intervals starting May 23 from an 80 cm section”

of row from each plot. The number of stems was counted, ~
plant height measured, tiller number and height noted,
plants separated into leaves and stems, the samples ..
dried; leaf yield, stem yield, total yield and indivi-
dual plant weight calculated; LAI determined. In the
regrowth following cutting only total yield and stem
number was determlned.

RESULTS:

The data are summarized in Tables 1-9, It is apparent from
Table 1 and Figure 1 that plant spacing within the row had little
effect on initial growth., In Table la it is seen that plant
spacing within the row had little effect on total yield., There
is some indication of reduced yield with some of the closer
spacings., In both the initial growth and total y1e1d for the
season there is a distinct advantage in yield to 25 cm row spacing.
The other three row spacings did not differ significantly. Leaf
yield (Table 2) and stem yield (Table 3) show the same pattern as
total yield with the only significant differences being due to row
spacing. '
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The influence of plant population on plant size is shown in
Table 4., It is obvious that both spacings between rows and between
plants within the row had 2 major influences on plant size. As
the distance between rows or between plants decreased, plant size
decreased. The effect of plant spacing was apparent even on the
initial sampling date but row spacing effects did not become
marked until the third date,

Row and plant spacings are combined into area per plant and
the effect on plant size after booting are shown in Figure 2,

The effect of plant spacing within each row spacing was linear or
almost linear except in the narrow (25 cm) rows. Apparently
available space per plant becomes quite critical at approximately
100 sq. cm, This non~-linear response in 25 cm rows was noted
also in an earlier study, Except for the double-row planting
there was almost a straight line decrease in plant size from 400
sq. cm per plant to approximately 125 sq. cm per plant, Plants
in double rows with 240 to 270 sq. cm were as large as plants in
single rows with 360 to 420 sq. cm., There is no satisfactory
explanation for this behavior or why plants in double rows should
have been larger than plants with similar available space in 51
cm rows, The available space should have been more efficiently
utilized in the latter because of a more favorable shape.
Apparently some factor other than space per plant must have been
involved in the two at least two of the populations in 102-D

cm rows,

The projected effect of plant size and plant population on
yield of the initial growth is shown in Figure 3. As plant numbers
increased, plant size decreased so that the net effect of plant
population was negligible in 102 and 102-D cm rows. Yield con-
tinued to increase to the largest population in 51 cm rows. The
first increase in plant number in 25 cm rows had little effect on
plant size and resulted in a marked increase in yield, However,

a further increase in plant number markedly decreased plant size
as previously noted and resulted in a decreased yield.

Stem height tended to be greater in 102-D cm rows (Table 5)
and to decrease slightly with increased plant numbers especially
in 25 and 102-D cm rows, Tillers per plant decreased with in-
creased seeding rate in each row spacing (Table 6). The only
apparent row spacing effect was somewhat greater tillering in
wide single rows, The latter effect was even more pronounced
when tiller number was based on linear row distance rather than
plants,

Leaf area index (LAI) was determined weekly until the plants
reached full head. The major plant population effect was due to
row spacing. A less effect of plant spacing within the row was
noted. The relationships of selected plant populations to LAI
are shown in Figure 4. It is apparent that at similar plant
populations, greater LAI developed in narrower rows which permitted
more space between plants with the row. In a fixed row spacing
there was a limited effect of plant number but much less than the
effect of row spacing.
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The data in Table 8 show that we did not obtain the high
populations planned initially, and we failed to thin the population
to the desired level for the minimum population in each row spacing.
Population differences were established but not the range originally
planned. Plant population is expressed as space between plants
in the row in Table 9 and shows the same effects as described in
Table 8. Table 9a shows that population differences within row
spacings were much reduced in the regrowth. Tillering apparently
compensated for most of the initial differences.

DISCUSSION

The results of this study largely confirm an earlier study.
The number of plants established is not in direct proportion to
number of seed planted, Seeding rate has much less influence of
yield than row spacing probably because optimum LAI is reached
with a relatively light seeding rate. Plant size decreases with
increased seeding rate and offsets the effect of increase plant
numbers resulting in little change in total yield. Highest
yields under irrigation are obtained with close row spacing.
Close row spacing apparently permits most efficient use of avail-
able space,

“Project: 221
Worker: E. C. Holt
Date: March, 1968
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Table 1,

THE INFLUENCE OF PLANT POPULATION ON HYBRID SUDANGRASS FORAGE YIELD

A & M PLANTATION, INITIAL GROWTH, 1967

Row Plant Cumulative growth (Grams dry matter/mz)
Spacing Spacing May 23 May 29 June 5 June 12 June 19 June 26 July 3 July 10
(cm) (Row cm/ : :

plant)
7.6 107 232 651 999 1830 1562 2536 2554
25 3.8 80 292 641 1027 1178 1886 2537 2195
2.5 132 330 554 1112 1457 1574 2350 1997
Avg. 106 285 626 1046 1489 1674 2474 2248
7.6 34 99 273 690 1431 1017 1093 1272
51 3.8 57 135 295 517 1303 1234 1098 1474
2.5 59 161 933 571 907 1052 1403 1301
_ Avg. 49 131 501 592 1214 1101 1198 1349
7.6 56 169 436 756 1632 1393 1636 1656
102-D 3.8 47 182 752 699 1492 1513 1652 1767
2.5 74 218 519 866 1395 1155 1405 1338
Avg. 59 190 569 774 1506 1353 1565 1587
7.6 22 85 287 490 1083 1011 1179 1191
102 3.8 29 98 272 530 736 894 1002 1330
2.5 29 95 250 504 796 1100 1197 1146
Avg. 27 92 270 508 870 1002 1126 1227

The averages for rows differed significantly (p « .0l1)
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Table la. Total forage yield of a sudangrass hybrid as influenced by plant
population, A & M Plantation, 1967,

Row Plant Grams of dry matter/m?
Spacing Spacing
(cm) Row cm/plant July 10 August 29 October 25 Total
25 7.6 2554 627 479 3660
3.8 2195 703 687 3584
2,5 1997 827 408 3232
Average 2248 719 525 3492
51 7.6 1272 478 346 2096
3.8 1474 433 369 2276
2,5 1301 531 374 2206
Average 1349 481 363 2193
102-p 7.6 1656 446 320 2422
3.8 1767 366 268 2401
2,5 1338 462 284 2084
Average 1587 425 291 2303
102 7.6 1191 641 363 2195
3.8 1330 552 242 2124
2.5 1146 574 _ 348 2068

Average 1227 589 318 2134
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Fig. 1. Cumulative hybrid sudangrass growth in wide and narrow
rows each at three plant spacings in the row, 1967.



Table 2.
THE INFLUENCE OF PLANT POPULATION ON HYBRID SUDANGRASS LEAF YIELD

A & M PLANTATION, 1967

Row Plant Cumulative leaf weight (Grams dry matter/mz)
Spacing Spacing May 23 May 26 June 5 June 12 June 19 June 26 July 3 July 10
(Row cm/
plant)
7.6 17 146 258 418 504 385 442 520
25 . 3.8 .60 181 260 423 393 419 513 440
e 2.5 93 203 246 . 517 489 387 538 462
Avg. 77 176 254 - 453 462 397 498 474
7.6 27 65 125.. 252 267 232 256 253
51 3.8 w41 85 135 207 279 257 227 210
2.5 44 100 155 = 271 265 265 297 279
Avg. 38 86 139 243 . 270 251 260 248
7.6 40 107 195 309 306 277 299 329
102-D - 3.8 33 112 170 265 302 295 265 330
_ 2.5 53 133 205 344 . . 333 317 373 318
Avg. 42 118 190 306 314 296 312 326
7.6 17 54 109 206 235 225 242 243
102 - 3.8 21 64 95 205 233 217 246 275
- 2.5 22 . 64 117 189 253 251 281 267
Aveg. 20 60 107 200 240 231 256 261

Averages for rows differed significantly (p =< .05)
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Table 3.
THE INFLUENCE OF PLANT POPULATION ON HYBRID SUDANGRASS STEM YILELD

A & M PLANTATION, 1967

‘Row Plant Cumulative stem weight (Grams dry matter/mz)
Spacing Spacing May 23 Hay 29 June 5 June 12 June 19 June 26
' (Row cm/

plant)
7.6 32 87 393 582 1326 1177
25 3.8 21 124 301 604 785 1143
2.5 40 127 340 595 973 1030
Avg. 30 108 372 593 . 1028 1116
7.6 S 37 148 438 1163 785
51 3.8 16 51 15¢9 308 © 1025 977
2.5 15 56 185 300 643 838
Avg. 13 48 164 349 © 944 849
7.6 16 - 62 246 447 1247 1090
102-D 3.8 15 70 562 435 1190 86
2.5 21 85 135 522 1063 638
Avg. 17 72 374 467 1167 905
7.6 5 27 177 2385 848 736
102 3.8 s 35 177 322 ~ 846 677
2.5 7 30 133 314 583 336
Avg. 7 30 163 307 746 767

”Averages for rows differed significantly (p =z.01)
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TABLE 4., THE INFLUENCE OF PLANT POPULATION ON PLANT SIZE IN HYBRID SUDANGRASS
A & M PLANTATION, 1967,

Row Plant Grams dry matter/plant
spacing spacing
(cm) (Row cm/
plant) May 23 May 29 June 5 June 12 June 19 June 26 July 3 July 10

- 25 7.6 1.6 3.7 10,0 13.4 28.1 26.1 31.9 36.1
3.8 1.1 3.5 9.4 11.7 17.6 31.0 35.3 29,7

2.5 1.2 3.0 5.3 7.7 14.3 18.0 23,7 21.0

Average 1.3 3.4 8.2 10.9 20.0 25,0 30,3 29,0
51 7.6 1.4 3.1 8.7 19.1 40,7 34,5 38.3 42,0
3.8 1.3 3.5 8.2 14.5 27.0 32,1 32.3 39,9

2,5 1.3 2,7 6.1 10.3 8.7 21.5 42,2 27.3

Average 1.3 3.1 7.6 14,6 28.8 29.4 37.6 36.4
loz"D 7.6 1!8 4.4 10.8 20'2 50.1 47.6 5406 4406
3.8 1.5 3.8 17,2 18.5 37.2 33.4 45,9 45,4

2.5 1.5 3.4 6.9 13.1 25,1 25,6 32.1 31.9

Average 1.6 3.9 11.6 17.2 37.4 35.5 44,2 40,6
102 7.6 1.3 4,0 14.5 19.2 38.6 38.4 49,1 46.6
3,8 1.3 3.9 10.6 18.4 36.9 33,7 39,2 46,2

2.5 1.0 2,7 7.7 12,9 23,7 28.5 34.3 36,3

Average 1,2 3.5 10.9 16.8 33.0 33.5 40.8 43,1

Average for row spacings and plant spacings differed significantly (p < .01)



100

10 .. .~ .- = 15 20
Dry yield (MT/ha)
Fig. 3. Relationship of plant size and plant population

to total dry matter production, Sudangrass
population.

50 |~
Gk
102-D cm
. 40 T o
30
20 - ) . _
. € ] I -I — !
100 200° , 300 400
Area per plant (cm”) .
Fig. 2. Relationship of plant size and area per plant -
Sudangrass hybrid plant population.
© 50 I 102 51 . 102-D ‘ 25
o 359
240
402
40 |- .- }273
662 753
0 |
3 ) 527 581
_ plants/ha ™)
1093
20 g
_§ TR ) ! i
) 25



-“Table 5. THE INFLUENCE OF PLANT POPULATION ON HYBRID SUDANGRASS PLANT ﬁEIGHT,
. A & M PLANTATION, 1967

Row Plant Plant height (cm) -

spacing " spacing- ‘
(cm) Row cm/plant May 23 May 29 June 5 June 12  June 19 June 26
25 7.6 34,0 56.8 92,7 151.1 ©203.8.° 241.3
3.8 30.2- 60.3 - 93.3- -- 146.0 194.3- 236.2
- Average 31,5 57.8 91.4 44,6 196.2 234,7
51 7.6 28,2 53.3 91.4 153.7 "196.9° 245,1
: 3.8 30.9 53.0 90.2 - 142,9 203.2 - 245.1 -
2.5 32,0 54.3 85.7 135.3 190.1 247.0
Average | 30.4 53,5 89.1 143.9 196.8 245.7
© 102-p 7.6 31.8 52,1  99.7 165.7  217.8 264.8
: 3.8 52,7 61.0 96.5 - 163.8 219,0 259.0
2.5 33.8 60.3 ° 93.3 .__154.9 ~200,7 248.9
Average - 32,7 57.8 96.5 161,5 "213.4 257.6
102 7.6 29,2 .- 47.3 . 914 147.3 "197.5 238.1
308 28.9 . 45.4 88.9 ‘144.8 190.1 236.2
2,5 27.9 40.6 80,6 130.2 196,2 247.0

Average 28,7 44,5 87.0 140.8 194.7 240.5

The average effects of row spacing, plant spacing and dates were significant
(P ¢.01).
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Table 6. THE INFLUENCE OF PLANT POPULATIONS ON TILLERING IN HYBRID SUDANGRASS,
A & M PLANTATION, 1967,

Row Plant Tillers/plant Tillers/m % row

spacing spacing I
(cm)  Row cm/plant May.23---May-29- June 5 ~Average - ~May 23 Mdy 29 June 5 Average
25 7.6 9 . .8 .6 .8 15.3 13,5 9.8  12.9
3.8 7 75 5 .6 13.2 11.3 9.8 11.4
2.5 5 bome )T 50 0 14,0 12,6777 18,6 15,1
Average - ‘.6 6 .6 . '1_4.2 12.9 12,8 13.3
51 7.6 1.4 1.0 5 1.0 17.0  15.2 8.3  13.5
3.8 o 06 ‘7 .’7 .7 12.4 : 15.3 1300 1306
2.5 B - Y - T - 18.9 17.8 11.3 16.0
Average o «9 8 1 o7 16.1 16,0 10.9 14.3
102-D 7.6 1.0 .8 .8 .9 17.3 15.8 17.5 19.1
308 09 : 05 n7' 07 14.5 12.1 14 5 . 15.8
2,5 o5 3 o3 . R 13.0 11.4 11.8 12.9
Average . .8 5 .6 .6 4.9 13.1 14,6 15,9
102 7.6 1.6 1.1 1.2 1.3 27,3 25.9 25.6 27.9
3.8 .9 1.1 .8 .9 20,8 31.1 21.1 23,0
2.5 .6 .9 .8 - ‘8 18.6 31.4 25.2 27.5

Average 1.0 1.0 9 1.0 22,2 29.4 24,0 26.2
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rable 8, THE INFLUENCE MOW AND PLANT SPACINGS ON PLANT POPULATIONS OF HYBRID SUDANGRASS,
A & M PLANTATION, 1967,

- GOT

EXPECTED
Row Plant Plants per
spacing spacing ha (1000) ’ ‘ :
(cm) - row cmf ~ May 23 May 29 June 5 Junme 12 June 19 June 26 July 3 July 10
‘plant ‘ S B
10" 7.6 519 651 640 651 748 629 613 667 699
3.8 1037 737 882 726 %09 694 602 710 769
2,5 1556 1119 1178 1119 1469 1044 931 931 _957
. Average . 947 900 - 832 1042 789 715 769 809
20" 7.6 260 247 312 331 366 347 317 304 341
3.8 519 428 41y 387 387 482 393 320 360
T 245 7718 457 602 _584 581 _ 495 508 508 481 -
* Average = ' 378 - 442 434 445 441 406 377 394
40" D 7.6 260 328 395 412 403 342 298 315 379
3.8 "519 312 476 390 374 401 463 403 398 .
2.5 778 500 691 - 788 672 _597 S11 452 441
Average 380 . 521 530 483 446 415 390 406 -
40" 7.6 130 164 230 200 265 285 273 245 261
‘3.6 260 - 226 265 276 2% 296 276 260 294
"~ 245 389. 297 359 331 400 339 390 - 358 328

Average 229 284 269 320 307 313 287 294

Average row and spacing effects on plant population and the row x spacing interaction were
significant statistically (P € .01l). o o ' C
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Table 9a, PLANT SPACING OF A HYBRID SUDANGRASS IN A PLANT PCPULATION
STUDY, A & M PLANTATION, 1967.
(Stem Counts at Harvest)

Row Planting Actual plant spacing (Row cm/plant)
spacing rate Initial growth August 29 October 25
(cm) Row cm/plant average
25 7.6 6.0 4.1 4,2
3.8 5.3 4.0 3.0
2,5 3.6 2.7 5.2
51 7.6 6.1 3.2 3.2
3.8 5.0 3.6 3.0
2,5 3.7 2.9 3.3
102-D 7.6 5.4 2,4 3.1
3.8 4,9 2.6 3.2
2.5 3.4 2.0 3.9
102 7.6 4.1 1.8 2,0
3.8 3.6 1.8 2'4
2.5 2.8 1.6 2.8
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NAEE OF TEST: ReSponse of cool-season plants to light 1ntcnsity.

"“GTOBJEéIIVE;.’ . To determine if several cool-season forage plants (annuals)

differ in their response to light

oo

Five cool-season forage plants (Gulf ryegrass, Elbon rye, Zora barley,
Ora oats and Atlas 66 Wheat) were planted in 5-inch plastic low-profile

"pots in Norwood fine sandy loam soil. Following emergence the'plants

‘were thinned to 25 plants per pot, the plants trimmed to a uniform 2-
.'1nch'he1ght and uniformly watered with a liquid complete fertilizer. The

pots were placed in two growth chambers operating at alternating day-

night temperatures of 72 and 60°F. Maximum light intensity was maintained
in one chamber and light in the other chamber was reduced approximately
40%. Wave lengths of 550 and 600 mu produced light energy levels of 30
and 26,uw/cm2/sec, respectively, in the full-light chamber and 19 and 16
in the reduced light. The day and night periods were 12 hours each,

Two- 5X5 Latin square blocks were established in each chamber.

When the plants reached an approximate height of 6 inches they were
cut to a 2-inch stubble height and the clippings dried and weighed, The
stubble from oné Latin square in- each chamber was removed at the soil
surface, dried-and-weighed and the pots discountinued. Two blocks from
the remaining Latin squares were switched to balance previous light effects,
The pots were again watered with a complete nutrient solution and the
plants allowed to grow to a height .of .6 inches followed by a second harvest.

Gulf ryegrass was seeded on Lufkin fine sandy loam soil October 24,
in 12-inch rows. at the rate of 10 pounds of seed per acre. Light treat-
ments were established on December 15 in 4 ¥eplications consisting of
(1) no light reduction, (2) light reduced 25% with a cloth shade suspended
24 inches above the plants and (3) light excluded except between 9:00 a.m.
and 3:00 p.m., with a frame covered with a black polyethylene. Light
treatments were continued .for 28 days and the treatments repeated begin-
ning on February 16.

Thru winter anriual. .crops (Gulf ryegrass, Elbon rye and Suregrain
oats) were seeded on Lufkin fine sandy loam soil on October 24 in 12 and
24~inch rows at the rate of 75 pounds of seed per acre., Light was reduced
25% beginning December 13 for 28 days.and dgain January 31 for 28 days.
All treatments including shading were replicated 6 times.

In both field tests plantssamples were collected at weekly intervals
and separated into leaves and stems and LAI determined., Air temperature
was recorded with a Dixon recording thermograph, and light was recorded
with a Pyrheliometer.
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RESULTS AND DISCUSSION: Winter-annual crops (Growth chamber)

Elbon rye and Gulf ryegrass showed the least effect of light level
on yield, These also were the lowest yielding varieties. Stubble weight
was reduced by reduced light in all cases indicating a lack of carbohy-
drate storage in the presence of limited light., 1In the regrowth Altas
Wheat showed the least effect of reduced light followed by Gulf ryegrass.

Previous light level definitely influenced regrowth following cutting.
Maximum yields were obtained from plants maintained throughout at high
light. Reduced light had approximately the same effect on regrowth whether
the reduced light was with the initial growth or the regrowth, Apparently
the effect of reduced carbohydrate content of the stubble with reduced
light was about as great as reduced light on regrowth., Regrowth from
plants maintained at reduced light throughout was only approximately 65%
as great as from plants maintained throughout at high light.

These data do not suggest any major differences among the varieties
in response to limited light. The barley and oat varieties may have been
slightly more sensitive than wheat, rye and ryegrass. Ryegrass showed
slightly less overall effect. Since the same number of plants were
utilized in all cases, the reduced yield of ryegrass would be expected
because of the smaller plant size,

Gulf Ryegrass (Field)

Total growth, leaf growth and leaf area were reduced by reduced light
whether the reduction was in intensity or duration. The effect of reduced
duration was greater than the effect of reduced intensity. At the end of
the sampling period total growth was 12,5% less with a 25% reduction in
~intensity than with full sunlight. Limiting sunlight to a 6-hour period
in mid-day further reduced growth 12,5% over the 75% intensity level.

These growth reductions were greater than those encountered in the growth
chamber, Light was reduced to approximately 65% intensity in the growth
chamber. Over~all growth reduction amounted to 7% in the first cutting and
15% in the second cutting.

Winter-annual Crops (Field)

Plant development, whether expressed as total plant weight or as
plant components, was less on a2 unit area basis in wide rows than in
narrow rows; the reduction was from 30 to 507%. This is not unexpected
since plant growth at the time of these measurements was inadequate to
cnver the entire area between 24-inch rows.

Light reduction reduced growth approximately 12% in late December
and early January. The trend started out the same in February 14 but the
pattern was reversed the last week of measurement, In every instance
shaded plants exceeded unshaded plants at the final sampling date.
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The growth patterns are shown in Figure 2 along with average maximum
temperature for each measurement period. It is apparent that the two
row spacings showed the same pattern of response to shading which would
suggest no major difference in:light utilization effigiency due to row
spacing., The reversal of the:shading:'effect at the final sampling period
is assumed tao be associated with temperature and a generally very poor
light situation. ‘A.below freezing temperature occurred on February 17
and there were only two days of sunshine during the period. Covered
frames were used to rediuce the light. Even though they were elevated
at least 12 inches. to_allow air circulation, they no doubt offered some
protection from the low temperature, The lack of light would have
prevented recovery in the exposed plots, whereas the protected plots
likely continued to make some growth (elongation) from stored reserves
in the stubble. e :

These studies indicate that major winter annual crops do not differ
greatly in sensitivity to limited light. The data also indicate that
the crops are restricted in: growth by limited light as-well as low
temperatures,

WORKER : E. C, Holt
PROJECT: 1532
DATE: January, 1967

Table 1. The influence of light level on growth and regrowth of winter
annual Crops.

First cutting Second cutting -
Low light High light Low light High light Avg. % increase
Crop Weig_t of ‘tops (gms per pot) of high light
Elbon rye . 1944 1993 - - .0963 . 1164 + 8.6
Gulf ryegrass - ,1256 1318 - .1285 . 1400 + 7.0
Zora barley = ,2521 ~2858 L1147 .1561 +20,5
Ora oats 2848 .2963 <2407 .2703 + 7.8
Atlas vheat «2655 .2735 . 1457 .1473 + 2,3
— ‘ Weight of stubble (gms per pot)
Elbon rye .0863 L1249  (+ 44.7%)
Gulf ryegrass®  ,0555 .0896 (+ 61.3 )
Zora barley .1026 .1539 (+ 50.0)
Ora oats : .1376 .1878 (+ 36.7 )
0)

Atlas wheat ___.0737 21055 (+ 43.
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. ‘"Table 2, The average effects of light level
s .on growth of winter annual crops.

First Cutting

Second cutting

Light ¥ viela 2/ Light Yield
: High .2420 High .1840
i Low .1586
Low .2255 High .1541
' Low .1252
1/

=" Light was reduced aproxlmately 407% in the

low light chamber,

2/ Grains of dry matter per pot,

Table 3. The response of Gulf ryegrass to reduced light under field
conditions, Agronomy Farm, 1966-67. ,

Light treatment

Date of sampling

12/22 12729 1/5 1/12 2/23 3/2 3/9 3/16
L Total plant weight (g/sq. ft.)
Full sunlight 6.4 . 9.4 13.1 13.5 32,5 35.3 38.1 36,0
715% .sunlight . 5.8 7.0 10.1 11.3 30.3 31.0 33.7 31.5
sunlight, 9-3 X/ 7,8 . 9.3 9.8 11.5 30.0 31.1 30.0 28.3
: N.S. N.S. N.S. N.S. N.S. N.S. * *
. Leaf weight (g/sq. ft.)
Full sunlight .. 4,8 . 6.8 9,7 10.4 23.2 24,3 24,9 24.5
75% sunlight e 4,3:. 5.2 7.4 8.7 19.8 20.6 21.9 21.3
Sunlight, 9-3—[y“, 3.8° 5.8 7.4 8.7 20.3 20.6 19.9 20.4
B N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
LAI
Full sunlight 2,27 2.88 3.76 3.81 8.32 8,93 8,66 8.42
75% sunlight 2,03 2,22 2,85 3.21 7.11 7.57 7.59 7.28
Sunlight, 9-3 ¥ 1,74 2.43 2.87 3.23 7.27 7.57 6.9 7.04
N.S. N.S. * N.S N.S. N.S. N.S. N.S.

i/ Light was excluded except between 9:00 a.m and 3:00 p.m,



Table 4, The reSponse'of winter annual

1313

field conditions, Agronomy.

1/

crops =

to reduced liéﬁt under

Row Light Date of sampling
spacing .
(In.)  treatment 12/23  12/20 12/27 1/3 1/31 2/7  2/14 2/21
Plant weight (g/ sq. ft.}
12 ' Full sunlight 8.3 12,7 18.6 18.7 ° 23.6 27.7 28.2 27.3
75% sunlight = 8.3 12,8 15.0 17.0 23.6 25.8 25.8 3l.1
24 'Full sunlight 6.8 8.4 13.5 11.9 16,2 22.9 19.8 18,8
75% sunlight © 6.8 8.2 12.5 9.8  16.2 20.4 17.8 20.6
| Leaf weight (g/ sq. ft.)
12 Full sunlight 6.4 . 9.6 13,7 13.9 17.1 20.3 21.7 21.4
75% sunlight. 6.4 9.9 11.2 12,7 17.1 19.2 20.2 22.3
24 Full sunlight 5.3 8.3 10.8 8.8 11.4 16.8 17.8 1l4.4
75% sunlight = 5.3 5.9 9.7 7.1 11.4 15.0 13.3 14.9
Stem weight (g/ sq. ft.)
12 Full sunlight 1.9 3.2 4.9 5.0 6.6 7.4 6.5 5.9
75% sunlight 1.9 2.9 3.8 4.3 6.6 6.6 5.7 8.9
24 Full sunlight 1.6 1.8 2.7 3.1 4.8 6.1 5.1 4.4
75% sunlight 1.6 1.9 2.8 2.7 4.8 5.4 4.6 5.6
LAI
12 Full sunlight 2.18 3.66 5.47 4.24 5.89 8.65 6.62 5.78
75% Sl.ln].ight 20 18 3065 4094 4.42 5.89 8.36 5054 6.8(
24 Full sunlight 1.93 2,51 4.16 2,98  3.97 7.24 4.29 3.78
75% sunlight 1.93 ' 2.29 4.07 2.53  3.97 8.27 4.33 3.7
Average Max. Temp., (°F) 57, 55 52 47 61 54 59 55

L Average of Gulf ryegrass, Elbon rye and Suregrain oats.
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Figure 1. The influence of light level on growth of winter
annual crops.
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Figure 2. Cumulative growth of winter annual crops and response to

reduced light, Agronomy Farm, 1956-57.
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