WEAZEI5()

1 62~72, 1985

A A

EEN BE0| T, SEORts, ¥ Sex O MRS £,
wHEE % BS Skl 0jxl= ¥R
WR - wHE

BATRRT BEARS

Effect of seeding date on growth, dry matter accumulation and chemical
composition of sorghum, sudangrass and sorghum — sudangrass hybrid.
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Summary

In order to find out the effects of seeding time on growth, dry matter production and nutritive content

of Pioneer 931, Pioneer 988 ard Piper, this study was carried out on the experimental field of Livestock

Experiment Station in 1981-83.

Seeding time were 7 with 14-day interval from April 16 to July 5. The

results are summarized as follows:

1. It took about 12 to 13 days from seeding to emergence in case of Mid-April seeding and 7 to 8 days in
Late-June. Earlier seeding, more longer growth period from emergence to heading they required.

2. Plant height of Pioneer 931 seeded lately was longer than 4.5 meters in primary growth and Sudan-
grass was about 2.0 to 2.5 meters. Leaf area was the greatest in Mid-August by early seeding but it
was increased until Early-October by late seeding.

3. Sorghum has brought the highest yield in dry matter and Sudangrass the lowest. In general dry matter
yield reduced gradually in response to later seeding but Pioneer 931 has brought more than 10 tons
per hecter until Late-June.

4. Relative Growth Rate, Leaf Area Ratio and Leaf Weight Ratio of all varieties decreased in accordance
with growth development.

5. Crude protein content of leaf was higher than stem and the younger the plants, the more protein they
contain. Nitrogen Free Extract was just opposite to crude protein.
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Table 1. An average days required to emer-
gence beginning after seeding of
three sorghum species in accorda-

nce with different seeding time,

1982 - 1983.
Seeding Sorghum Sorghum X Sudangrass
time (P.931) sudangrass (Piper)
(P.988)

April 16 12.5 13.0 12.5

April 30 10.5 10.5 10.5

May 14 7.5 7.5 7.5

May 28 6.5 6.5 6.5

June 11 5.5 5.5 6.0

June 25 4.5 5.0 5.5
Table 2. An average days required to begin-

ing of heading after emergence of

three sorghum species in accordance

Table 3. Total plant height(cm) during the
growing season of three sorghum
species under different seeding
time, 1981-—1983.

Seeding Sorghum Sorghum X Sudangrass
Dates (P.931) sudangrass (Piper)
(P.988)

April 16 571 518 479

April 30 543 526 479

May 14 539 541 480

May 28 497 505 364

June 11 425 504 332

June 25 401 404 317

July 9 354 336 215

Table 4. Average leaf blade length (cm) of
three sorghum species at first cut.

with different seeding time, 1982 - 1983.
1982 — 1983. .
Seeding Sorghum Sorghum X Sudangrass
Seeding Sorghum:  Sorghum X Sudangrass Dates (P.931)  sudangrass (Piper)
time (P.931) sudangrass (Piper) (P.988)
(P.988) April 16 71.6 75.3 62.6
Apr. 16 76.5 75.5 64.5 April 30 73.4 76.0 66.1
Apr. 30 70.0 67.0 56. 5 May 14 82.0 80.4 65.9
May 14 65.5 60.5 49.0 May 28 85.9 87.9 69.4
May 28 65.5 58.5 50.0 June 11 99.0 93.7 70.1
June 11 59.0 58.0 50.0 June 25 97.1 89.9 63.2
June 25 - 52.0 48.0 July 9 93.1 87.6 63. 2
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Fig. 1 Shift of plant height in Pioneer 931 ac-
cording to seeding time in 1983,
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Table 6. Dry matter yield (ton/ha) of sorghum(pioneer 931), sudangrass(piper) and sorgh-
um~ sudangrass hybrid( pioneer 988) in accordance with different seeding time,
1981 to 1983.

Seeding time

Variety : Mean
Apr. 16 Apr. 30 May 14 May 28 June 11 June 25 July 9
P. 931 15.44 15.89 13.75 12.97 12.77 10. 48 8. 86 12.88
Piper 13.09 12. 06 11.31 12.02 10.11 6.35 2.54 9.64
P. 988 14.81 12.93 15.01 14.70 11.57 7.67 6. 66 11.91
Mean 14. 45 13.63 13. 36 13.23 11. 48 8.17 6.02 11. 48
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Table 7. The ratio of dry leaf weight to to-
tal dry matter yield of three sorg-
hum species in accordance with di-
fferent seeding time, when harve-
sted on July 25, 1983.

Seeding Sorghum Sorghum X Sudangrass
Dates (P.931) (P.988) (Piper)
sudangrass
April 16 14.1 23.0 23.0
April 30 25.3 34.9 26.1
May 14 3.9 35.1 30. 4
May 28 30.2 27.5 30.1
June 11 49.3 47.9 49.6
June 25 72.7 58.3 65.5
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Table 8. Leaf area index(LA1) of three sorghum species(var . pioneer 931, piper, pioneer 988)
during the growing season in accordance with different seeding time in 1983.

Seeding Dates investigated
Variety
time 6.13 6. 27 7.11 7.25 8.8 8.22 9.6
P. 931 April 16 2.03 4.13 6.28 4. 07 3.87 2.93 3.29
May 14 0.16 0.69 4.12 4.81 5.59 5.65 5.20
June 11 - - 0.95 2.27 3.78 4.03 4.69
Piper April 16 1.81 4.09 4.73 5.37 3.4 1.05 -
May 14 0.40 2.58 3.24 5.65 2.13 0. 61 -
June 11 - - 1.26 3.01 2.67 1.19 -
P. 988 April 11 2.36 3.50 4.63 5.36 6.09 4.79 3.39
May 14 0.24 2.22 3.91 5.60 4.98 4.01 3.92
June 11 - - 1.00 2.98 3.44 4.24 5.03
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Table 9. Absolute growth rate (AGR, g/m”/day) of three so rghum species(var : Pioneer 931,
Piper, Pioneer 988) during the each period in accordance with different seeding time

in 1983,
Seeding Period
Variety
time 6. 13 . 28 7. 12 7. 25 8. 9 8. 23 9. 7
~6. 27 ~7.11 ~7.25 ~8 8 ~8 22 ~9.6 ~9 2
P. 931 April 16 26. 00 25.711 20. 64 20. 64 18.14 —47.50 -
May 14 2.93 27.71 21.43 58. 94 19. 29 19. 36 9.63
June 11 - - 8. 07 15. 64 37.93 67. 43 35. 64
Piper April 16 3.21 18.21 18.29 50.50 —18.79 —33.71" —23.64
May 14 3.14 13.93 23. 86 37.43 14.36 —27.79 —23.57
June 11 - - 8.36 10.14 5.79 279 —6.29
P. 988 April 16 19.21 19.29 37.29 37. 36 15.21 — 9.50 -
May 14 14.14 20. 00 20.14 43.14 24.57 31.64 29. 07
June 11 - - 10. 29 22. 86 19. 86 18.57 83. 64

Table 10. Relative growth rate(RGR, mg DM /g DM/day) of three sorghum species(var . Pioneer
931, Piper and Pioneer 988) during the each period in accordance with different se-

eding thim in 1983,

Seeding Period
Variety
time 6. 13 6. 28 7. 12 7. 26 8. 9 8. 23 9. 7
~6. 27 ~7.11 ~7.25 ~8 8 ~8. 22 ~9. 6 ~9, 20
P. 931 April 16 80.9 36.6 19.9 15.5 11.3 —34.6 -
May 14 137.5 157.6 37.4 83.7 11.4 9.8 4.3
June 11 - - 75.6 58.4 61.1 50.3 ..0
Piper April 16 50. 3 96.5 39.7 55.6 —16.0 —42.9 —61.7
May 14 141.8 131.3 118.1 58.5 13.9 —29.9 —34.1
June 11 - - 124.1 49.5 17.9 7.3 —17.6
P. 988 April 16 57.8 31.6 37.5 24.5 8.0 —4.9 -
May 14 140.9 56.9 31.4 40.5 15.7 16.2 12.2
June 11 - - 83.4 66. 3 30.7 20.0 52.9
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Table 11.

Specific leaf area (SLA, cm’ LA/g leaf blade) of three sorghum species (var :

pion-

eer 931, piper, pioneer 988) during the period in accordance with different seeding

time in 1983,
Seeding Period T
Variety
time 6. 13 6. 28 7. 12 7. 26 8 9 8. 23 9. 7
~6. 27 ~7.1 ~7.25 ~8.8 ~8. 22 ~9.6 ~9. 20
P. 931 April 16 165 179 160 119 101 - -
May 14 236 218 206 193 170 148 110
June 11 - -~ 262 272 220 138 137
Piper April 16 86 69 37 27 9 - -
May 14 98 67 54 39 6 - -
June 11 - - 73 42 25 - -
P. 988 April 16 167 194 194 176 156 126 -
May 14 128 179 218 201 151 125 96
June 11 - - 282 261 218 200 146

Table 12. Leaf area ratio (LAR, cm® LA/g DM) of three sorghum species (var : piponeer 931,
piper, pioneer 988) during the each period in accordance with different seeding time
in 1983.
Seeding Period
Variety
time 6. 13 6. 28 7. 12 7. 26 8 9 8. 23 9. 7
~6. 27 ~7.11 ~7.2 ~8 8 ~8. 22 ~9.6 ~9. 20
P. 931 April 16 97.1 73.4 54.9 33.1 21.6 - ~
May 14 175.9 119.6 80.0 50.6 33.3 27.8 19.1
June 11 - - 144.9 113.9 70.3 34.4 23.2
Piper April 16 144.4 99.6 37.9 19.3 16.6 - -
May 14 184.0 106. 0 58.2 40.0 4.7 - -
June 11 - - 117.2 51.0 21.1 - -
P. 988 April 16 91.0 66.8 51.8 37.9 28.8 20.9 -
May 14 101.0 81.7 62.7 38.2 28.3 25.5 16.0
June 11 - - 149.7 104.0 54.5 45.6 38.2
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Table 13. Leaf weight ratio(LWR, mg DM LA/g TNM) of three sorghum species(var : pioneer
931, piper, pioneer 988) during the period in accordance with difierent seeding time

in 1983,
Variety Seeding Period
time 6. 13 6. 28 7. 12 7. 26 8 9 8. 23 9. 7
~6. 27 ~7.11 ~7. 25 ~8 8 ~8. 22 ~9. 6 ~9. Zi
P. 931 April 16 586 418 339 276 212 180 -
May 14 742 543 388 259 196 188 170
June 11 - - 552 420 309 245 176
Piper April 16 588 367 246 239 238 272 338
May 14 627 479 360 299 220 233 243
June 11 - - 521 389 276 240 219
P, 988 April 16 560 346 264 215 183 166 -
May 14 693 502 340 257 192 164 166
June 11 - - 532 387 269 249 212

Table 14. Net assimilation rate(NAR, mg DM /cm® LA/day) of three sorghum species(ver : Pio-
neer 931, Piper, Pioneer 988) during the each period in accordance with ditferent
seeding time in 1983,

Variety Seeding Period
time 6. 13 6. 28 7. 12 7. 26 8 9 8. 23 9. 7
~6. 27 ~7. 11 ~7.25 ~8 8 ~8. 22 ~9.6 ~9, 20
P. 931 April 16 9.77 5,57 4. 50 5.57 5.96 - -
May 14 8.94 16. 03 5.34 12. 60 3.82 3.97 2.59
June 11 - - 5.91 5. 86 10.78 17.21 10.10
Piper April 16 3.83 13.79 12.10 38.84 —31.04 - -
May 14 8.96 16. 03 18. 34 34.58 71,46 - -
June 11 - - 13. 88 11. 92 10. 54 - -
P. 988 April 16 7.36 5. 30 5.30 7.26 5.56 —2.60 -
May 14 17. 40 7.43 4.75 9.07 6.10 8.86 8.75
June 11 - - 6. 28 7.92 5.77 4.46 16.15

Table 15. Seasonal change of crude protein content(%) in dry leaf and stem of pioneer 931
sorghum by different seeding and harvesting time in 1983.

Plant Harvesting Seeding time.

part time Apr. 16 May 14 June 11 July 9
July 25 20.8 21.6 21.8 -
Aug. 8 19.5 19.9 19.4 22.0

Leaf Avg. 22 18.1 18.2 18.7 21.1

Sept, 6 16.7 16.7 17.0 18.1
Sept. 20 - 15.3 15.9 17.7
Oct, 6 - 13.5 14.9 16. 8
July 25 8.96 10.51 15.19 -



Aug. 8 7.26 8.31 10. 84 15.73

Aug. 22 6. 64 7.31 8.49 12.34
Stem

Sept, 6 5.89 6. 60 6.35 8.89

Sept. 20 - 5.65 4.75 7.06

Oct, 6 - 5.03 4.55 5.47

Table 16. Seasonal change of crude protein content (%) in dry leaf and stem of sorghum-—
Sudangrass hybrid(pioneer 988) by different seeding and harvesting time in 1983,

Plant Harvesting Seeding Seeding time
part time Apr. 16 May 14 June 111 July 9
July 25 21.56 22.03 24.22 -
Aug. 8 18.85 19.64 23.10 26.31
Leaf Aug. 22 17.52 18.90 20. 22 21.60
Sept. 6 17.32 18. 56 18. 47 19.12
Sept, 20 - 16. 39 16.79 18.25
Oct. 6 - 13.72 16.79 17.10
July 25 9.37 9.17 14.28 -
Aug. 8 7.08 7.73 10.93 -
Stem Aug. 22 6.06 6.24 8.36 12.80
Sept. 6 5.77 5.03 6.30 8.87
Sept. 20 - 4.64 4.83 7.05
Oct. 6 - 3.94 4.14 5.36

Table 17. Seasonal change of crude protein content(%) in dry leaf of piper sudangrass by
different seeding and harvesting time in 1983.

Harvesting Seeding time

time Apr. 16 May 14 June 11 July 9
July 25 19.7 24.0 23.0 -
Aug. 8 18.9 21.2 21.8 22.6
Aug. 22 18.5 19.2 20.7 21.2
Sept, 6 18.1 16.9 19.1 20.1
Sept, 20 17.5 16.6 18.5 19.4
Oct, 6 17.4 15.4 17.5 18.4
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Table 18. Seasonal change of nitrogen free extracts (NFE, %) in dry leaf of three sorghum
species according to different seeding and harvesting time in 1983.

Seeding Harvesting Sorghum Sudangrass Sorghum X
time time (P, 931) ( Piper) Sudangrass
(P. 988)

July 25 42.6 39.2 43.0

Aug, 8 43.7 41.9 44. 4

. Aug, 22 44.9 43.6 46.7
April 16

Sept, 6 45.6 48.3 50.7

Sept, 20 46. 8 50.0 51.2

Oct, 6 - 51.2 -

July 25 37.6 40.0 38.8

Aug. 8 40.0 43.6 40. 4

Aug. 22 42.7 46.3 41.9

Sept. 6 43.8 48.7 45.2
May 14

Sept, 20 45. 4 49.9 46.1

Oct. 6 46.8 51.9 50.7

July 25 37.8 4.1 34.6

Aug, 8 40.1 45.5 38.3

] Aug. 22 41.5 . 47.2 42.0

vre 11 Sept. 6 42.5 48.3 4.0

Sept, 20 43.3 49.9 45,0

Oct. 6 46.1 50.5 47.1
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