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TITLE: Plant Population Effects in Hybrid Sudangrass Growth and Production
OBJECTIVE: To evaluaté the effects of seeding rate, row spacing; and plant
spacing within the row on growth, development, and yield of sudan plants.
EXPERIMENTAL PROCEDURE: . -
Experiment No.: 048L-20-22 : -
Location: A&M Plantation near College Station
Soil type: Miller clay . :
Cultural practices: Sudax 12 (hybrid sudangrass) was seeded April 27, 1965
in three row widths and three seeding rates within each row width. -
The row widths were 10, 20 and 40 inches. Rates of seeding were
12, 25 and 37; 6, 12 and 18; and 3, 6 and 9 pounds of seed per
acre for the three row spacings, respectively. These rates
provided 6, 12 and 18 seed per foot of row in each of the row
spacings. Plots were 20 feet long consisting of ten 10-inch
rows and 6 each of 20 and 40-inch rows.

The experimental area was fertilized with a 36-36-36 prior- to
planting, top dressed with 40-0-0 following each of the first two
cuttings, and irrigated as necessary to maintain plant growth.
DATA COLLECTION: Starting when the plants were approximately 12 inches
high (June 3), plants in a 3-foot section of row were removed weekly
at the ground level and the following determinations and measurements
were made:

1. Number of stems (plants) per foot of row

2. Weight from which dére yield and individual plant devélopment -
were calculated

3. Leaf-stem separation from which leaf percentage, stem per-
centage, leaf yield, and stem yield were calculated

4. Leaf area index (LAI). A microleaf sample was measured and
weighed and the relationship used in calculating LAI -based on
total leaf production -

5. Soluble carbohydrates and nitrate. The stem component of each
sample was ground and analyzed chemically for soluble car-
bohydrate content and nitrate content. :

6. When the plants were in the full head stage, the entire plot
was harvested and weekly sampling was discontinued. Two
additional harvests were made in the boot stage.

RESULTS:
Forage yields were greater from 10-inch rows than from wider rows
(Table 1). Seeding rate differences were not consistent. A marked
increase in yield was obtained with 25 pounds of seed in 10-inch rows
over 12 pounds of seed. A similar trend occurred in 40-inch rows with
6 and 3 pounds of seed. ' ' : '

Seeding rates were chosen to produce approximately 6, 12 and 18 plants
per foot of row within each row spacing. The expected plants per

acre based on these stands are shown in Table 2. Obviously, initial
plant populations did not reach the expected levels. Within a row
spacing, the percentage of expected stands decreased as seeding rate
increased. Plants per foot of row had a much greater effect than
plants per acre on the percentage of expected stand. ‘At a fixed seeding
rate, percentage of expected stand was greater in narrow rows than
wide rows apparently because of reduced inter-plant competition in
narrow rows. As an example, 12 pounds of seed produced 164,200 plants
per acre in 20-inch rows but 279,500 plants per acre in 10-inch rows.

Doubling the seeding rate increased plants per acre only 25 to 40%
and tripling the seeding rate increased plant counts 65 to 115 percent.




Failure to obtain 100 and 200 percent increases apparently was due to
competition. Actual stands of the lowest seeding rate were 75 to 87
. percent. of expected while stands at the heavy rate were only 45 to

60% of expected. This competitive effect may partially explain failure
“to obtain marked increases in yields from increased seeding rates.

Following the first cutting, differences in stand due to.seeding rate
 disappeared in the 40-inch rows and to a large extent in 20-inch

rows. TFollowing the second cutting relatively little difference with-
in row spacings could be attributed to seeding rate. Initial population
level affects primarily the first cutting. Thus, if a planting is

cut or harvested several times, the effect of initial population is
reduced accordingly. ~ '

Neither seeding rate nor row spacing had any appreciable effect on

‘percentage stems and leaves (Table 3 and 4). Stem percentage changed
from a low of approximately 25 percent in early stages of growth to
over 80 percent in the early head stage. Leaf percentage changes were
.in the reverse order.

Leaf area index (LAI) (Table 8) tended to increase with increased seed-
ing rate within 10-inch rows. However, this pattern was not noticeable
in 20 and 40 inch rows. LAI was higher throughout in 10-inch rows

than in 20 and 40-inch rows. LAI did not reach a peak in 10-inch rows
“until July 15; whereas, the peak was reached a week earlier in both

20 and 40-inch rows. Leaf area reached a peak in 40-inch rows July 8
and declined the following. While reaching a peak in 20-inch rows at
the same time, it remained constant the following week and declined
after that. LAI in 10-inch rows did not reach a peak until July 15

but declined more rapidly than in either of the other row widths.

Individual plant weight was influenced by both seeding rate and row
spacing, the effects of the latter being greater. All seedlings were
approximately the same size on June 3. Thereafter, seedling size was
fairly closely related to area per plant. Thus, the largest plants
were found with the smallest population in 40-inch rows. Twelve pounds
of seed in 10-inch rows resulted in slightly less area per plant than
18 pounds in 20-inch rows, but seedling size after June 23 was greater
‘with 12 pounds in 10-inch rows. The shape of the area apparently
influenced seedling size as well as total area per plant.

These data indicate that seeding rate above some minimum ‘threshold
value within a fixed row spacing has relatively little effect on total
production because (1) inter-plant competition places a ceiling on
plant population, (2) tillering following cutting compensates or
equalizes differences in populations, (3) LAI does not increase sig-
nificantly with plant population and (4) plant size is limited by both
area per plant and shape of the area. . ' .
Narrow rows increase total production if moisture and fertility are not
limiting, because (1) inter-plant competition is decreased at a fixed
seeding rate (2) LAI maximum is greater in narrow rows thus photosynthesis
activity is greater, and (3) available area per plant is utilized more
efficiently. '



Soluble carbohydrate content of stems (Table 11) did not appear to
be influenced by either Seeding rate or row spacing.
to be a decrease in soluble carbohydrates in the early boot stage and
a very rapid increase following booting.
higher in young plants in 40-inch rows than in 10-inch rows.
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Nitrate content was somewhat
Nitrate

content of all plants was very low after June 23
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Table 1.

There appeared’

Forage yield of hybrid Sudan (Su&ax 12) as influenced Sy
seeding rate and row spacing. A&M Plantation, 1965. '
Row Lbs seed Pounds of dry forage per acre
width per

(in) .acre July 21 August 31 October 11 Total
10 12 11230 4580 1450 17260
25 18800 3580 2200 24580
37 14890 3060 2670 20320
20720a
20 6 8920 3440 1420 13780
12 8450 3260 1390 13100
18 6890 2480 1360 10730
12520b
40 3 .7750 2730 1570 12050
6 11300 2940 1160 15400
9 8150 3480 1240 12870
13440b

Row width - average
significantly.

with a common letter designation do not differ
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Table 2 . Plant population as influenced by seeding rate, row spacing, and
harvest, A&M Plantation, 1965.
Row - Lbs. seed L Number of stems.per acre
width per acre Potgntial » Number based on counts (1000)
C(@in) ~ based on o .
B seeding June 16 Aug. 24 Oct. 11
rate - . -
10 12 313.6 279.5 383.7 272.5
25 627.3 409.7 471.2 412.0
37 940.9 526.2 614.8 423.0
20 6 156.8 98.0 229.8 228.7
12 313.6 164.2 270.2 220.2
18 470.4 229.2 285.5 225.5
40 3 78.4 56.5 176.5 157.7
6 156.8 . 93.5 185.5 178.2
9 235.2 108.7 159.0 - 198.7

Differences among seeding rates, row spacings, dates, and the date X -
seeding rate interaction were highly significant statistically.
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Table 3. Percentage stems of hybrld sudan forage as influenced by seeding rate, row spacing and maturity,
A&M Plantation, 1965.

ngh Lbs seed % stem in plant samples

wtis) per acre June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21

10 12 26.4 %4 43.1 51.7 56.1 62.0 78.0 81.5

25 27.9 - 32.1 50.7 50.2 59.2 67.6 76.2 82.2

37 29.2 32,7 45.8 51.4 60.5 67.0 76.1 79.0

Average 27.9 33.0 46.5 51.1 58.6 65.5 76.8 80.9

20 6 23.0 31.5 42.9 52.1° 57.3 67.5 75.8 80.6

12 ’ 28.5 33.4 42.7 50.5 53.5 64.7 73.6 80.2

18 24.9 32.5 45.4 53.4 55.3 65.1 76.3 79.8

Average 25.5 32.5 43.7 52.0 55.4 65.8 75.2 80.2

40 3 26.5 29.9 37.7 58.5 57.4 66.8 76.1 80.1

6 37.7 31.7 43.6 57.2 58.9 67.9 76.8 80.6

9 26.9 32.3 42.3 57.2 56.4 69.6 77.7 79.9

Average 30.4 31.3 41.2 57.7 57.6 68.1 76.8 80.2.
Date Average 27.9a 32.3b 43.8¢c 53.6d 57.2e 5§ 76.3g '80.4h

66.

Differences among dates

were highly significant statistically.
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Table 4. Percentage leaves of hybrid sudan forage- as~1nf1uenced by seeding rate, row spacing and maturity,
: ' ASM Plantation, 1965. : .
. Row = Lbs seed % leaves in plant sample .
“i‘if};‘ per acre ;.3 june 9 June 16  June 23 July 1 July 8  July 15 July 21
10 12 73.6 65.6 56.9 48.3 43.9 38.0 22.0 18.5
25 72.1 67.9 49.2 49.8 40.8 32.4 23.8 17.8
37 70.8 67.3 54.2 48.6 39.5 33.0 23.9 19.7
Average 72.1 67.0 53.5 48.9 41.4 34.5 23.2 18.7
20 6 77.0 68.5 57.1 47.9 42.7 32.5 24.2 19.3
12 71.5 66.6 57.3 49.5 46.5 35.3 26.4 19.8
18 75.1 67.5 54.6 46.6 44.7 34.9 23.7 20.8
Average- 74.5 67.5 56.3 48.0 44.6 34.2 24.8 20.0
40 3 74.3 70.1 62.3 41.5 42.6 33.2 23.9 19.9
6 72.3 68.3 56.4 42.8. 41.1 32.1 23.2 19.4
9 73.1 67.7 57.7 42.8 43.6 30.4 22.3 20.5
Average 73.3 68.7 -58.8 42.3 42.4 31.9 23.2 19.9
Date Average 73.3a 67.7b 56.2c 46.4d 42,8e 33.5¢f 23.7g 19.5h b
: *p)
Differences among dates were highly significant statistically. Q
!
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Table 5. Accumulated growth of hybrid sudan as influenced by séeding rate and row spacing, A&M Plantation, 1965
w?;:h Lbs seed Accumulated growth (Tons per acre)
. er acre B} .
(in) P June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21
10 12 .30 .63 1.13 1.55 2.84 3.93 7.07 5.62
25 41 .77 2.08 2.08 3.97 4.69 9.93 9.40
37 .50 .80 1.79 1.70 3.41 5.86 9.67 7.45
Average .40 .73 1.68 1.78 3.50 4.83 ~8.69 7.49a
20 6 .18 .368 .75 1.28 1.80 3.22 3.83 4.46
12 .13 .38 .69 1.07 1.55 3.26 4.27 4,22
18 .17 .36 .86 1.31 1.98 2.61 4,18 " 3.45
Average .16 .37 .77 1.22 .1.78 3.03 4,10 4,04b
40 3 .08 .20 .62 1.13 1.55 2.11 3.45 3.88
6 .11 .24 .68 1.23 1.79 2.63 3.80 5.66"
9 .12 .316 .70 1.05 1.23 2.36 3.36 4.08
Average .10 .25 .67 1.15 1.02 2.37 3.54 4.53b
Date Average .22 .45 1.03 1.38 2.23 3.41 5.44

9.35"

Yield differences among row spacings, seeding rates and dates are significant.



TaBle 6. Accumulated leaf growth of hybrid sudan as influenced by éeeding~rate and'row spacing, A&M fléﬁtation,vl9654

A Row Lbs seed Accumulated leaf weight (tons per acre)
WIéth per acre '
(in) June 3 June 9 "June 16 June 23 July 1 July 8 July 15 July 21
10 12 .215 .40 .60 .70 1.18 1.37 1.53 1.00
25 .30 .51 .92 1.01 1.54 1.44 . 2.27 1.69
37 .35 47 .89 ..81 1.29 1.85 1.47 1.49
Average .29 .46 .80 .84 1.34 1.55 1.93 1.39
20 6 .14 .24 LY .57 .75 1.00 .93 .85
12 .09 .25 .38 .51 .69 1.12 1.05 .83
18 14 S 24 46 .59 .86 .87 .97 .66
Average .12 .24 42 .55 .77 1.00 .98 ' .78
40 3 .06 .13 .38 45 .66 .69 .80 ° 77 =2}
6 .08 .17 .38 .51 .73 .80 .89 1.06 N
9 .09 .21 .38 48 .54 .72 .69 .84
Average o .08 .17 .38 .48 .64 74 .79 .89
Date Average .16 .29 .53 .62 .92 1.10 1.23 1.02

Differences among row spacings seeding rates and dates were highly significant statistically.




Table 7. Accumulated stem growth of hybrid sudan as influenced by seed rate and row spacing, A&M Plantation, 1965.

Row Lbs. seed Accumulatéd stem growth (tons per acre)
width per acre
. (in) June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21
10 12 : .08 .23 © .53 .86 1.67 2.54 5.53 4.61
- 25 11 .26 1.16 1.07 2.42 3.23 7.66 7.70
37 .15 .33 ‘ .90 .89 2,12 4.02 7.10 5.90
Average A1 .27 .86 .94 2.07 3.27 6.76 6.08
20 6 .04 12 .34 .71 1.05 2.22 2.91 3.61
: 12 .04 .13 .30 .56 ' .86 2.14 3.18 3.40
18 .04 .12 .40 .72 1.12 1.73 3.21 2.80
Average .04 .13 .35 .66 1.01 2.03 3.10 - 3.27
40 ° 3 .02 .06 .24 .68 .89 1.42 2.65 3.11
6 .03 . .08 .30 .72 1.06 1.83 2.91 4.59:
9 .03 .10 .32 .62 .69 1.64 2.67 3.24
Average .03 .08 .29 .67 .88 1.63 2.74 3.65
Date Average .06 .16 .50 .76 1,32 2.31 4.20 4.33

- Differences among row widths and dates were highly significant statisﬁically.

/
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'Table 8. Leaf Area Index (LAI) of hybrid sudan as influenced by seeding rate, row spacing, and maturity, A&M
Plantation, 1965
?gzh Lbs seed Leaf Area Index (Square feet of leaf surface/sq,.ft.)
\Y .
"~ (in) per acre June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21
10 12 2.33 4.03 3.47 3.90 5.87 7.12 8.02 4.70
25 3.26 5.23 3.70 5.62 6.56 7.47 11.87 7.94
37 3.81 5.55 5.15 4,48 6.84 9.63 10.30 6.97
Average 3.13 4,93 4.11 4,67 6.42 8.07 10.06 6.54
20 6 1.09 2.12 2.41 3.03 3.77 5.09 4.63 4.15
12 .71 2,15 2.35 2.70 3.45 6.22 6.42 4,02
18 .96 12,26 2.61 3.11 4,12 4.41 4,85 3.21
Average .92 2.18 2.46 2.94 3.78 5.24 5.30 3.79
40 3 .55 1.25 2.33 2.42 - 3.31 4,16 3.76 3.15 -
6 .74 1.56 - 2.30 2,73 3.67 4.07 4.18 4.33 [op)
9 .85 1.97 2,26 2.58 2.73 4.49 3.25 3.60 W
Average .71 1.59 2.30 2.58 3.24 4.24 3.73 3.69
Date Average 1.59 2,90 2,95 3.40 4.48 5.85 6.36 4.67
Differences among row spacings, seeding rates and dates are significant,
) B | ) 3 ) o ) B 3 -y} Y |
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Table 9. Area per plant as influenced by seeding rate and row spacing in a hybrid sudan study, A&M Plantation; 1965.

Row Lbs seed | ‘ Square feef per plant
width per acre
(in) June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21
10 12 .16 .17 .17 .22 .16 .16 .16 .16
25 14 .13 .12 .17 .11 .11 .11 .11
37 .08 .07 .08 .10 .07 .07 .07 .07
Average .13 Vi .12 .16 .12 .12 C .12 .12
20 6 .36 .35 47 .54 .37 .37 .37 .37
: 12 .40 .28 .27 .34 .30 .30 .30 ‘ .30
18 : .25 .24 .20 .20 .21 .21 .21 .21
Average .34 .29 .32 .36 .29 .29 .29 .29
40 3 .63 .73 91 .76 .68 .68 .68 .68 [k
6 .45 .57 .52 .61 .48 48 .48 .48
9 A7 .48 .43 .47 41 .41 41 .41
Average .51 .59 .62 .61 .52 .52 .52 ¢ .52
Date Average .33 .34 .35 .38 .31 31 .31 : .31




Table 10. Individual plant weight of hybrid sudan as influenced by seeding rate, row spacing and'maturity.~'A&M
' Plantation, 1965.

991

Row Lbs seed ) Individual plant weight (grams)
width :

(in) per acxre June 3 June 9 June 16 June 23 July 1 July 8 July 15 July 21
10 .12 1.00 2.09 3.78 '6.19 9.47 13.21 23.56 18.73
25 1.05 1.86 4.46 6.90 9.43 10.94 23.19 21.95
37 .89 1.27 3.18 3.31 - 5.25 9.04 13.97 - 11.46
Average .98 1.74 . 3.81 5.46 8.05 11.06 20.24 17.38
20 6 1.27 2.68 6.89 12.89 13.89 24.85 29.56 34.39
' 12 ~ 1,00 2.11 4.32 7.30 9.91 18.74 28.01 29.07
18 .86 1.47 3.50 5.33 8.13 11.16 17.93 14.77
Average 1.04 2.09 4.90 8.51 10.64 18.25 25.17 25.07
40 3 1.01 2.85 11.47 18.43 21.91 36.10 48.85 54.93
6 1.01 2.69 7.53 12.88 16.70 24.34 35.19 52.30
9 ©1.08 2.70 5.84 " 9.02 10.49 20.09 28.60 36.44
" Average 1.03 2.75 8.28 13.44 16.37 26.84 37.55 47.89
Date Average 1.02 2.19 5.66 9.14 11.69 18.72 27.65 30.11
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Table 11. Soluble carbohydrate and nitrate nitrogen content of Sudax 12 (sudan X sorghum hybrid)
as influenced by stage of growth and plant spacing, A&M Plantation, 1965.

L9t

Row Spacing - inches 10 40 v
Plants per foot of row 6 18 : 6 18
Plant component Datel/ % soluble carbohydrate
Stems June 3 4.71 5.85 7.52 6.96
June 10 7.68 7.52 7.05 7.50
June 17 7.97 7.07 - 8.28 8.88
June 23 8.88 6.98 . 5.52 5.57
July 1 5.71 4.74 3.43 4.46
-July 8 9.05 9.03 8.98 8.67
July 15 17.14 16.02 13.01 16.98
July 21 17.64 16.15 20,30 18.89
Heads July 8 2.56 2.96 2.35
July 15 2.64 2,25 1.84
July 21 :
% nitrate nitrogen
Stems June 3 .1136 .0258 .1346 .1403
June 10 .0540 .0170 .1604 .2157
. June 17 . .0369 .0618 ' . .1068 .1084
June 23 .0322 ..0238 .1005 .1097
July 1 .0181 .0326 .0656 .0506
July 8 .0274 .0352 ) L0492 .0288
July 15 .0493 .0528 L0441 .0103
July 21 .0330 .0451 .0425 .0436
Heads . July 8 .0205 " .0367 .0204 .0160
July 15 .0173 .0170 . .0107  eee--

July 21 .0123 .0108 .0093 .0093

1/ The test was planted April 27.
Sampling was started when the plants were approximately 12 inches tall.




