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Effect of the Cultivation Method and Cutting Time on the
Growth Characteristics, Dry Matter Yield and Voluntary Intake

in Sorghum x Sudangrass Hybrid
Sang Moo Lee

ABSTRACT

This experiments were carried out to determine growth characteristics, dry matter yield and voluntary intake of
silage according to growth stage of Sorghum x sudangrass(SSH) hybrid in mono-cropping and intercropping(C;
com, T1; cutting of SSH at milk stage, T2; cutting of SSH at dough stage, T3; cutting of SSH at yellow ripe
stage, T4; cutting of SSH and soybean at milk stage, T5; cutting of SSH and soybean at dough stage, T6; cut-
ting of SSH and soybean at yellow ripe stage). Results obtained from these experiments are as follows; Plant
length and leaf length of SSH(T2, T3, T4, T5 and T6)) were higher than C, T1 treatment was lower than it. C
showed 2.3 ~ 2.9 times higher stem diameter as 29.5mm compare to SSH(T1, T2, T3, T4, T5 and T6), soy-
bean(T4, TS and T6) was lower in 4.3~5.4 times. But SSH of inter-cropping treatment(T4, T5 and T6) showed
highly comparing with mono-cropping(TI, T2 and T3) at the same maturity. Leaf rate and stem hardness of
SSH(T1, T2, T3, T4, T5 and T6) were lower than C. The fresh yield was high in line with T2(72,320kg/ha),
T1(69,103kg/ha), T3(68,333kg/ha) and C(57,988kg/ha), dry matter yield was high in line with T3(22,413kg/ha),
T2(21,479%g/ha), C(19,252kg/ha) and T6(18,175kg/ha), (P<0.05). Protein dry matter yield was higher in
T3(1,434kg/ha), C(1,386kg/ha) and T6(1,345kg/ha), it was lower in T1(872kg/ha), (P<0.05).

Crude protein of silage of T4 and TS was higher than C, T2 and T3 were lower than it(P<0.05), while NDF
content was not different. ADF content of T6 was higher than those of the other treatments. The highest
hemi-cellulose among treatments was shown in T1 whereas T6 showed the lowest.

Fresh intake of silge was 160.4, 155.8, 168.7. 172.9, 132.9, 158.7 and 1852 g/BW’” for C, T1, T2, T3, T4,
T5 and T6, respectively. Dry matter intake was high in line with T6(60.3g), C(153.8g), T3(53.6g), T5(47.8g),
T2(46.8g), T4(35.2g) and T1(34.4g/BW’™), (P<0.05). Crude protein intake was high in line with T6(3.9g),
T5(3.4g), C(34g), T2(2.9¢), T3(29g), T4(2.6g) and T1(2.3z/BW’™), (P<0.05).

As mentioned above the results, mono-cropping(T3) and inter-cropping(T5 and T6) could be recommended as
increasing method of sorghum x sudangrass hybrid silage utilization when silage intake of dry matter and crude
protein were considered.

(Key words: Sorghum x Sudangrass hybrid, Soybean, Growth characteristics, Dry matter yield and Voluntary
intake of silage)
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Table 1. Experimental design
Method of cul.” Mono-cropping Inter-cropping
Comn SSH SSH + Soybean
Treatment MS DS YS MS DS YS
C Tl T2 T3 T4 TS T6

Cul” : Cultivation. CT? : Cutting time, SSH : Sorghum x Sudangrass Hybrid, MS : milk Stage, DS : Dough Stage.

YS : yellow ripe stage.

C: Com. T1: Cutting of SSH at milk stage, T2 : Cutting of SSH at dough stage.
T3 : Cutting of SSH at yellow ripe stage. T4 : Cutting of SSH and soybean at milk stage.
T5 : Cutting of SSH and soybean at dough stage. T6 : Cutting of SSH and soybean at yellow ripe stage.
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Table 2. Growing period and storage period
of silage according to maturity

Seeding Cutting Growing Storing

Treatment Date Date  Period Period
C 4/30 9/10 133 218
Tl 5/16 8/26 102 257
T2 5/16 8/26 102 237
T3 5/16 9/08 115 201
T4 5/16 9/08 115 197
T5 5/16 9/15 122 233
T6 S/16  9/15 122 229

C: Com.

T1: Cutting of SSH at milk stage.

T2 : Cutting of SSH at dough stage.

T3 : Cutting of SSH at yellow ripe stage.

T4 : Cutting of SSH and soybean at milk stage.

T5 : Cutting of SSH and soybean at dough stage.

T6 : Cutting of SSH and soybean at yellow ripe stage.
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Table 3. The growth characteristics according to maturity

pL? LLY Lw? sp? LN" LR? SH”
Treatment o 2
(cm) (cm) (mm) (mm) (No.) (%) (kg/em)
C Corn 2712 74.5 101.7 29.5 15.1 14.2 19.2
Tl SSH” 2583 73.7 58.2 10.1 7.7 115 35
T2 SSH 310.3 80.0 54.2 10.4 6.3 95 5.8
T3 SSH 309.7 81.2 55.8 10.1 5.8 8.7 9.2
T4 SSH 300.6 74.5 58.0 12.8 6.7 9.7 5.8
Soy” 126.0 129 65.0 6.8 543 19.3 6.3
TS SSH 335.1 79.7 54.0 11.4 6.3 9.1 7.3
Soy 105.5 11.3 54.3 6.6 385 13.4 10.9
T6 SSH 3256 80.5 56.3 11.8 5.7 8.2 11.4
Soy 105.7 113 51.9 5.8 332 123 17.0

SSH”; Sorghum x Sudangrass Hybrid. Soy”; Soybean. PL¥: Plant length. LL"; Leaf length. LW”; Leaf width.
SDY; Stem diameter. LN™; Leaf number. LRY; Leaf to stem ratio(DM). SH”; Stem hardness.

C; Com. T1; Cutting of SSH at milk stage. T2; Cutting of SSH at dough stage.

T3; Cutting of SSH at yellow ripe stage. T4; Cutting of SSH and soybean at milk stage.

T5; Cutting of SSH and soybean at dough stage. T6; Cutting of SSH and soybean at yellow ripe stage.
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Table 4. Fresh and dry matter vield according to maturity

Treatment FW? RDM? DMY? Total® TRYT” TCPY®

(kg/ha) (%) (kg/ha) (kg/ha) (%) (kg/ha)

C Comn 57,988 332 19,252 19,252 100 1,386

TI SsH” 69,103 23.8 16,446 16,446° 85 872°

T2 SSH 72,320 29.7 21,479 21,479° 112 1,138°

T3 SSH 68,333 2.8 22,413 22,413 116 1,434°

T4 SSH 45,994 26.4 12,142 14,545° 76 1,064°
Soy” 8,773 27.4 2,403 - - -

TS SSH 46,625 314 14,640 17,034° 88 1,328
Soy 6,765 35.4 2,394 - - -

T6 SSH 48,712 33.5 16,318 18,175 94 1,345°
Soy 4,666 39.8 1,857 - - -

SSH"; Sorghum x Sudangrass Hybrid. Soy”;Soybean. FW”; Fresh weight. RDM?Y; Rate of dry matter.
DMY?; Dry matter yield. Total”; SSH+Soy. TRYI”; Total Relative yield index.

TCPY®; Total crude protein yield(SSH + Soy).

C; Com. Tl1; Cutting of SSH at milk stage. T2; Cutting of SSH at dough stage.

T3; Cutting of SSH at yellow ripe stage. T4; Cutting of SSH and soybean at milk stage.

T5; Cutting of SSH and soybean at dough stage. T6; Cutting of SSH and soybean at yellow ripe stage.
** Mean in the same column with different superscripts(P < 0.05).
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Table 5. Chemical composition of silage ac-
cording to maturity

Crude NDF ADF  Hemi-
Treatment  protein cellulose
(%) (%) (%) (%)
C 6.23 64.05 3945  24.60
Tl 6.68 63.30 3340  29.90
T2 6.09 63.66 3530 2836
T3 5.41 62.43 3466 27776
T4 7.38 65.54 37.08 28.46
TS 7.07 64.26 3843 2583
T6 6.52 64.90 4092 2398
C; Corn.

T1; Cutting of SSH at milk stage.

T2; Cutting of SSH at dough stage.

T3; Cutting of SSH at yellow ripe stage.

T4; Cutting of SSH and soybean at milk stage.

TS, Cutting of SSH and soybean at dough stage.

T6; Cutting of SSH and soybean at yellow ripe stage.
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Voluntary intake(g)
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< Different superscripts are significant different(P < 0.05).
C ; Cormn. T1; Cutting of SSH at milk stage.
T2; Cutting of SSH at dough stage.
T3; Cutting of SSH at yellow ripe stage.
T4; Cutting of SSH and soybean at milk stage.
TS; Cutting of SSH and soybean at dough stage.
Té; Cutting of SSH and soybean at yellow ripe stage.
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Fig. 1. The voluntary intake of fresh silage
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C ;Com. T1; Cutting of SSH at milk stage.

T2; Cutting of SSH at dough stage.

T3; Cutting of SSH at yellow ripe stage.

T4; Cutting of SSH and soybean at milk stage.

T5; Cutting of SSH and soybean at dough stage.

Té; Cutting of SSH and soybean at yeltow ripe stage.

Fig. 2. The voluntary intake of dry matter si-
lage(g / BW*™).
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Voluntary intake(g)
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* Different superscripts are significant different(P < 0.05).
C ; Com. T1; Cutting of SSH at milk stage.
T2; Cutting of SSH at dough stage.
T3; Cutting of SSH at yellow ripe stage.
T4; Cutting of SSH and soybean at milk stage.
T5; Cutting of SSH and soybean at dough stage.
Té; Cutting of SSH and soybean at yellow ripe stage.

Fig. 3. The voluntary intake of crude protein
in silage(g/BW*™).
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