(EAME #36% %$2%5 p. 367~372, 1989) 367

VIVH LA L — 2 OF|FMHmE_E
IZBH9 A 05T

HEOH VA LAORE, EBEBREELOEERN
FA L —VORBIEIRIFTHEEICHOVT

=8 Mt HARET )N &
Hrgok

Studies of Improvement in Utilization of Sorghum Silages
6. Effects of cultivar, growth stage and seeding
time of hybrid sorghums on fermentation
quality of silage

Takashi Miaxi, Sigeyuki Tanaka, Osamu KAWAMURA
and Kazuo SHINKAI
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A sorghum-sudangrass hybrid cultivar (SSIV : Sweet sorgo) and four sorghum hy-
brid cultivars (FS401R : Hybrid sorgo, FS902 : Big sugar sorgo, FS304 : Hi-sugar sorgo
and P956 : Hi-calo sorgo) sown on 8 May were harvested at six growth stages : vegeta-
tive, booting, booting-early heading, flowering, milk ripe and dough ripe for silage mak-
ing, and their aftermath silages were prepared on 25 September. Also three sorghum hy-
brid cultivars (FS401R, FS902 and FS304) sown on 5 August were harvested on either
1 October or 13 October for silage making.

When the plant materials used contained TNC content above 15 %, all silages were
excellent in fermentation quality. Sorghums having TNC content of lower than 10%, how-
ever, were poor in fermentation quality. In a range of 10-15% TNC content, there were
large differences in fermentation quality among the five sorghum cultivars.

The fermentation quality of silages prepared in the vegetative and booting stages was
greatly influenced by cultivar and seeding time . Sorghum silages sown in August and
harvested in October were better in fermentation quality in the vegetative and booting
stages than those sown in May and harvested in July or August.
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Table 1. Outline of culture for sorghums used
Variety Plant Date of Rate of Sowing Amount of fertilizer
type sowing sowing  width applied (kg 10a)*
(kg10a) (cm) N P:0s KO MgO
Sweet sorgo (SSIV) Sudangrass 8 May '86 3.5 70 18 38 18 15
Snow brand .
hybrid sorgo Sorgo g xzy gg gg gg lg 33 13 13
(FS401R) & :
Big sugar sorgo Sorgo 8 May '86 2.0 70 18 38 18 15
(FS902) g 5 Aug. '86 2.0 70 9 9 9 0
Hi-sugar sorgo Sorgo 8 May '86 2.5 70 18 38 18 15
(FS304) g 5 Aug. '86 2.5 70 9 9 9 0
Hi-caro sorgo '
(P956) Sorgo 8 May '86 2.5 70 18 38 18 15

¥ In sowing in May, 10 Kg N, 30 kg P:0s, 10 kg K:O and 15 kg MgO were applied as
basal fertilizer, and the remainder was top-dressed after 1st cutting. In sowing in August,
Y2 amount of each element was applied on 5 August and on 15 September, respectively.
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Table 2. Composition of organic acids in silage of 1st and 2nd cutting crops from
sorghums sown in May.

1st cutting 2nd cutting
Material Silage Material Silage
No* Growth Misture Moisture Laqtic Ace}ic Butylic Growth Moisture Moisture Lac}ic Ace_tic Butylic
stage™* acid acid acid  stage** acid acid acid
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
1 BH 81.5 86.0 0.08 0.53 0.27 D 78.7 11.0 1.51 0.35 0
§ @ 2 F 84.0 84.0 1.07 0.67 0 M 80.6 81.6 1.36 0.27 0
[,3, 8 3 M 4.8 81.6 1.62 0.25 0 F 82.6 83.0 1.19 0.33 0
4 D 75.4 76.0 1. 87 0.34 0 B 85.5 82.0 1.03 0.34 0.04
° 1 BH 86.3 86.0 0.20 0.79 0.68 H 78.9 81.6 1.10 0.29 0
‘g gﬂ 2 F 82.0 84.0 1.21 0.47 0.20 B 83.9 83.0 1.01 0.31 0
:E‘ $ 3 M 78.0 80.0 1.90 0.22 0 v 85.8 85.0 0.82 0.37 0
4 D 76. 2 78.0 2.21 0. 45 0 \4 88.3 87.6 0.43 0.52 0.23
5 1V 89.9 88.0 0.09 0.59 0 \% 82.9 82.0 0.94 0. 54 0
%" @ 2V 81.6 87.8 0.50 0.70 0 v 84.0 82.0 0.88 0.48 0
%0 2 3 B 17.4 82.0 1.05 0.78 0 \4 86.2 84.4 0.84 0.48 0
a 4 B 77.0 78.0 1.35 0.65 0 \ 88.7 87.0 0. 40 0.70 0.23
- 1 BH 86.6 87.0 0.36 0.175 0 D 79.4 81.8 1.66 0.38 0
§ 8 2 F 82.8 84.0 1.28 0.35 0 M 80.8 82.0 1.33 0.37 0
2 3 M 71.8 82.0 1.69 0.22 0 F 84.7 83.2 1.37 0. 40 0
= 4 D 74.8 78.0 2.00 0.34 0 B 86.9 83.5 0.82 0. 60 0
o I BH 84.9 84.0 0.19 1.13 0 D 7.5 73.6 2.23 0.28 0
§ § 2 F 78.6 80.0 1.52 0.63 0 M 6.5 75.8 2.00 0.31 0
= 2 3 M 1.2 81.8 1.66 0.30 0 F 80.6 76.0 1.27 0.45 0
4 D 69.9 72.0 2.03 0. 48 0 B 80.6 83.0 1.03 0.52 0.01

*Dates of 1st cutting;  Nal:16 July, No2:23July, No,3:1 August, Na4:8 August. Dates of 2nd cutting;  Nal - 4:25 September.
“*Growth stage; V : vegetative, B : booting, B-H : Booting-early heading, F : flowering, M : milk ripe, D : Dough ripe.
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Growth stage at harvesting (symbols refer to Table 2)
Fig. 1 Fermentation qualities in silage of 1st cutting crop from sorghums sown in May.
O Flieg index A % of NH:-N of total N 3 pH @ TNC content (% of DM) of material
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Fig. 2 Fermentation qualities in silage of 2nd cutting crop from
sorghums sown in May. Symbols refer to Fig. 1
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Table 3. Composition of organic acids in silage

of 1st cutting crop from sorghums
sown in August.

Hybrid  Big sugar Hisugar
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Material Silage
. . Growth Moisture Moisture Lactic Acetic Butylic
7. In %
Variety Na stage*™ acid acid acid
@) O (8 (%) (9
Hybrid 1V 87.2 8.0 0.65 0.54 0
sorgo o, B 81.6 8.0 1.25 0.41 0
Big sugar % 88.7  88.0 0.33 0.5 0
sorgo oy 83.4  85.0 144 0.85 O
Hisugar 1 B 80.3 8.0 0.89 0.68 0
sorgo 5y 82.3 840 1,08 0.48 0

*Dates of cutting ; No1:1 October, Na2: 13 October.

**Growth stage, ; V : vegetative, B : booting, H : heading.
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Fig. 3 Fermentation qualities in silage of

1st cutting crop from sorghums
sown in August.
Symbols refer to Fig. 1
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