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Effect of Cutting Times according to Growth Stage in
Sorghum x Sudangrass Hybrid on Frequence of Use, Growth
Characteristics, Forage Production and Crude Protein Yield

Byong Tae Jeon and Sang Moo Lee*

ABSTRACT

A field experiment was conducted to evaluate growth characteristics, forage production and crude protein yield
according to cutting time of Sorghum x Sudangrass Hybrid, and decide ideal harvesting time for use of soiling
and silage. Experiment design was arranged with 7 different treatment, T1(150 cm), T2(200 cm), T3(boot),
T4(heading), T5(milk), T6(dough) and T7(yellow stage), as a randomized block design. The results were as fel-
lows:

Cutting times of utilization during the course of a year was 4 times at Tl and T2, 3 times at T3 and T4,
and 2 times at TS, T6 and T7. Accumulative plant length was the highest at T2(666 cm), but T3 was the lowest
as 402 cm. Mean Leaf length was the highest at T5(82.1cm) and lowest at T7(T1.8 cm). Mean leaf width was
the highest at T2 and lowest at T6. Stem diameter was orderly ranked as T3(10.7 mm)>T1(9.5)> T2, T5(9.3>
T6(8.9) > T7(8.6) > T4(8.5). Stem hardness was orderly ranked as T7(3.2 kg/cm2)>T5, T6(2.3) > T3, T4(1.5)>
T2(0.6) > T7(8.6) > T1(0.5). Mean of leaf number and leaf ratio was the highest at T3(8.1 %) and T2(45.3 %),
respectively.

The highest yield of fresh and dry matter was obtained at T4 and T6 as 113,246 and 24,249kg/ha, re-
spectively(P < 0.05), and the lowest at T7 and Tl as 82,675 and 13,006 kg / ha, respectively(P <0.05). Crude pro-
tein yield was the highest at T6(1,456 kg / ha) and lowest at T3 as 1,189 kg/ha.

As mentioned above the result, T1, T2 and T3 could be recommended as use of soiling, and TS5, T6 and T7
as silage.

(Key words : Sorghum x Sudangrass Hybrid, Cutting Time, Growth Stage, Frequence of Use, Forage Production.
Crude Protein Yield)
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Table 1. Cutting date according cutting fre-
quency

Cutting date
ist 2nd 3rd 4th
Jun. 29 Jul. 28 Aug. 25 Sept.28

Treatment

Ti(Vegetative,
150 cm)

T2(Vegetative,
200 cm)

T3(Boot stage)

Jul.5 Aug.3 Sept.1 Sept.28
Jul. 11 Aug. 14 Sept. 28 -

T4(Head stage) Jul. 28 Aug. 4 Sept. 28
T5(Milk stage) Aug. 10 Sept. 28 - -
T6(Dough stage) Aug. 24 Sept. 28 - -
T7(Yellow stage)Aug. 30 Sept. 28 - -
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Table 2. Plant length and growth stage according to cutting frequency

Plant length(cm)

Growth stage at harvest

Treatment

Ist 2nd 3rd 4th Total Ist 2nd 3rd 4th
T1 177 147 151 139 614 \Y% v v \%
T2 204 192 203 67 666 B’ v \Y% \Y%
T3 249 212 159 - 620 B” B’ B’ -
T4 268 212 88 - 568 H H' \% -
TS 282 171 - - 453 M v - -
T6 288 140 - - 428 D" \Y - -
T7 284 118 - - 402 Y \Y - -

T1: Cutting time at 150cm. T2 : Cutting time at 200cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. TS : Cutting time at milk stage. Té6: Cutting time at dough stage.

T7 : Cutting time at yellow stage.

V : vegetative, B : boot, H: heading, M : milk stage, D :dough. Y : yellow.

*: Eaery, **: Middle, ***: Late.
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Table 3. Leaf length and leaf width according to cutting frequency

Leaf length(cm) Leaf width(cm)
Treatment
Ist 2nd 3rd 4th Mean Ist 2nd 3rd 4th Mean
T1 89.2 75.3 75.1 71.7 77.8 7.1 34 36 4.0 45
T2 85.2 81.0 77.1 56.3 74.9 52 4.6 54 53 5.1
T3 83.3 829 68.4 - 78.2 49 47 37 - 44
T4 79.2 78.4 67.8 - 75.1 49 32 37 - 39
T5 84.1 80.1 - - 82.1 49 4.5 - - 47
Té6 79.4 76.4 - - 77.9 42 32 - - 37
T7 777 65.8 - - 71.8 43 33 - - 38

T1 : Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. TS : Cutting time at milk stage. T6: Cutting time at dough stage.

T7 : Cutting time at yellow stage.
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Table 4. Stem diameter and stem hardness according to cutting frequency.

Stem diameter(mm)

Stem hardness(kg / cm’)

Treatment
Ist 2nd 3rd 4th Mean Ist 2nd 3rd 4th Mean
T1 11.9 8.2 9.2 8.7 9.5 0.5 03 0.7 04 0.5
T2 10.9 8.3 9.6 82 93 0.7 0.6 0.7 02 0.6
T3 11.0 11.2 99 - 10.7 2.0 1.7 0.8 - 1.5
T4 9.3 8.3 79 - 8.5 22 2.0 0.3 - 1.5
T5 9.6 9.1 - - 93 32 13 - - 2.3
T6 8.5 9.2 - - 8.9 39 0.6 - - 23
T7 8.3 8.9 - - 8.6 6.0 0.3 - - 32

T1: Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. T5: Cutting time at milk stage. T6 : Cutting time at dough stage.

T7 : Cutting time at yellow stage.
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Table 5. Leaf numbers and leaf ratio according to cutting frequency

Leaf numbers

Leaf rate(DM %)

Treatment

1st 2nd 3rd 4th Mean 1st 2nd 3rd 4th Mean
Tl 7.6 6.0 6.9 6.4 6.7 41.2 472 43.5 437 439
T2 9.0 8.3 7.8 46 7.4 319 434 427 63.5 453
T3 9.1 8.2 6.9 - 8.1 304 37.9 424 - 36.9
T4 79 6.8 438 - 6.5 19.0 19.2 57.9 - 320
TS 7.2 6.7 - - 7.0 14.4 39.1 - - 26.8
T6 6.7 5.4 - - 6.1 12.8 495 - - 31.2
T7 6.5 53 - - 5.9 12.1 533 - - 32.7

T1 : Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. TS : Cutting time at milk stage. T6: Cutting time at dough stage.

T7 : Cutting time at yellow stage.
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Table 6. Fresh weight according to cutting frequency

Fresh weight(kg / ha) RY
Treatment Total

Ist 2nd 3rd 4th (%)

T1 31,533 28,012 28,184 18,280 106,009" 101
T2 35,600 33,000 32,170 8,500 109,270° 104
T3 36,725 33,333 34,850 - 104,908 100
T4 62,032 41,874 9,340 - 113,246 108
T5 69,103 41,956 - - 111,049" 106
T6 72,320 23,333 - - 95,653° 91
T7 68,333 14,342 - - 82,675° 79

RY : Relative Yield.

T1: Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. T5: Cutting time at milk stage. T6 : Cutting time at dough stage.

T7: Cutting time at yellow stage.

25¢ Mean in the same column with different letter were significantly different(P < 0.05).
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Table 7. Dry matter yield or DM vyield according to cutting frequency

Treatment Dry matter(kg/ ha) Total RY
Ist 2nd 3rd 4th (%)

Tl 3,746 3,465 3,797 1,999 13,006° 79
T2 4,984 4,778 4217 690 14,633% 89
T3 5,585 5,089 5,860 - 16,534° 100
T4 12,741 7,855 1,637 - 22,233% 134
T5 18,270 5,427 - - 23,697° 143
Té6 21,377 2,872 - - 24,249 147
T7 21,661 1,633 - - 23,294* 141

RY : Relative Yield.

T1: Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at

T4: Cutting time at heading stag. T5: Cutting time at milk stage. T6 : Cutting time at dough stage.

T7: Cutting time at yellow stage,

abe
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booting stage.

Mean in the same column with different letter were significantly different(P < 0.05).
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Table 8. Content of crude protein and yield of crude protein according to cutting frequency

Crude protein (%)

Yield of crude protein(kg/ ha)

Treatment RY
1st 2nd 3rd 4th Ist 2nd 3rd 4th  Total (%)

Tl 9.1 10.5 88 109 341 364 334 218 1257 106
T2 7.9 9.1 84 111 394 435 354 77 1,260° 106
T3 6.8 7.6 72 - 380 387 422 - 1,18 100
T4 52 67 109 - 663 526 178 - 1367 115
TS 49 8.3 - - 895 450 - - 1345 113
T6 54 105 - - 1,154 302 - - 1456 12
T7 52 109 - - 1,126 178 - - 1,304 110

R.Y : Relative Yield

Ti : Cutting time at 150 cm. T2 : Cutting time at 200 cm. T3 : Cutting time at booting stage.
T4 : Cutting time at heading stage. T5: Cutting time at milk stage. T6 : Cutting time at dough stage.

T7 : Cutting time at yellow stage.

¢ Mean in the same column with different letter were significantly different(P < 0.01)
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