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Table | Forage species used in the experiments.
Classification Crop Scientific name Variety Growth stage
Corn and corn Zea mays L. P3352 dough
sorghum Yumi 113 eary ripe
Pioneer 956 milk-dough
sorghum Sorghum bicolor Moench High sugar dough
FS-305 dough
Soiling millet African millet Eleusine coracana (L.) Gaerth. elongation
and paddy rice barnyard millet Echinochloa crus-galli P. Beauv. Aoba millet heading
var. frumentacea Wight
paddy rice Oryza sativa L. Matsuyama-mii milk
Temperate [talian ryegrass Lolium multiflorum Lam. Wasehikari heading
grass and oats oats Avena sativa L. heading
orchardgrass Dactylis glomerata L. flowering
rescue grass Bromus catharticus Vahl heading
tall fescue Festuca arundinacea Schreb. flowering
Tropical dallisgrass Paspalum dilatatum Poir. flowering
grass fall panicum Panicum dichotomiflorum Michx. heading
green panic Panicum maximum Jacq. flowering
var. trichoglume Eyles
guineagrass Panicum mazximum Jacq. Natsukaze flowering
napiergrass Pennisetum purpureum Schumach elongation
Rhodesgrass Chloris gayana Kunth. Katambora heading
Sudangrass Sorghum sudanense (Piper) Stapf heading
Temperate alfalfa Medicago sativa L. Natsuwakaba flowering
legume crimson clover Trifolium incarnatum L. flowering
red clover Trifolium pratense L. Sapporo flowering
white clover Trifolium repens L. flowering
Tropical greenleaf Desmodium intorum (Mill.) Urb. elongation
legume and desmodium
soy bean phasey bean Magcroptilium lathyroides (L.) Urb. flowering
siratro Macroptilium atropurpureum (DC) elongation
soy bean Glycine max (L.) Merr. Kurosengoku pod forming
stylo Stylosanthes guianensis (Aubl) flowering
The other sunflower Helianthus annuus L. dough
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Table 2 DM?®, WSC” and LBC® of silage materials.

Species (variety) DM %) WSC®) LBC
corn (P3352) 23.0 15.4 10.0
(Yumi 113) 25.5 12.9 12.3

sorghum (Pioneer 956) 21.5 8.2 14.5
(High sugar) 20.5 13.8 10.4

(FS-305) 26.5 19.5 13.1

mean 23.4% 14.0% 12.1%

African millet 12.2 4.2 50.2
barnyard millet (Aoba millet) 16.5 6.2 45.9
paddy rice 35.4 8.6 31.7
mean 21.4* 6.3° 4267

Italian ryegrass (Wasehikari) 17.8 10.2 35.3
oats 19.4 9.5 28.2
orchardgrass 21.5 7.8 32.9
rescue grass 22.9 10.2 37.5
tall fescue 26.4 7.3 42.8
mean 21.6% 9.0° 35.3°

dallisgrass 19.5 4.9 37.8
fall panicum 17.4 9.1 42.2
green panic 19.1 4.5 30.5
guineagrass (Natsukaze) 18.4 4.5 30.0
naplergrass 15.7 5.8 33.9
Rhodesgrass (Katambora) 18.0 4.4 31.8
Sudangrass 32.9 12.0 45.9
mean 20.1* 6.5° 36.0°7

alfalfa (Natsuwakaba) 18.3 7.9 43.6
crimson clover 19.0 7.9 54.4
red clover (Sapporo) 16.5 6.7 57.1
white clover 11.0 7.6 36.1
mean 16.2% 7.5% 47.8"7

greenleaf desmodium 14.3 5.3 39.1
phasey bean 17.8 6.9 46.5
siratro 15.8 5.7 40.8
soy bean (Kurosengoku) 24.2 7.7 70.4
stylo 18.9 3.9 32.8
mean 18.2* 5.9° 45.8"°

sunflower 12.5% 10.3*® 95.1¢

a ) Dry matter. b) Water soluble carbohydrate.

¢) Lactic buffer capacity {lactic acid mg/DM).

Means with different superscripts within columns are

significantly different(p <0.05).



Table 3 Fermentative quality of silages after 40 days of ensiling period.

) ) Organic acid (FM%) Flieg's VBN®
Silage materials (variety) pH - - , —{%)

Acetic Butyric Lactic Total score  T-N®
corn (P3352) 3.6 0.38 0 1.92 2.30 95 6.0
(Yumi 113) 3.6 0.31 0 2.12 2.43 100 3.9
sorghum (Pioneer 956) 3.6 0.31 0 1.64 1.95 95 5.4
(High sugar) 3.6 0.52 0 2.02 2.54 95 3.6
(FS-305) 3.5 0.50 0 2.13 2.63 95 3.1

mean 3.6% 0.40° 0 1.97*% 2.37°% 96 4.4*
African millet 4.6 1.30 0.17 0.35 1.32 30 21.5
barnyard millet (Aoba millet) 4.5 0.54 0.20 1.07 1.81 65 17.5
paddy rice 6.3 0.43 0.16 0.50 1.09 40 13.2

mean 5.1*¢  0.75* 0.18 0.64° 1.41° 458¢  17.4°¢
Italian ryegrass (Wasehikari) 3.8 0.47 0 1.21 1.68 88 5.4
oats 3.9 0.72 0 2.82 3.54 95 3.9
orchardgrass 3.9 0.65 0 2.42 3.07 95 4.1
rescue grass 4.1 0.56 0 3.10 3.66 95 3.9
tall fescue 3.8 0.51 0 2.94 3.45 95 4.5
mean 3.9* 0.58* 0 2.50*  3.08° 96" 4.4*
dallisgrass 4.5 0.55 0.10 0.71 1.35 50 12.5
fall panicum 3.9 0.38 0 2.10 2.48 95 10.7
green panic 5.4 1.35 0.35 0.13 1.48 20 32.3
guineagrass (Natsukaze) 4.5 1.00 0.08 0.45 1.59 40 19.3
naplergrass 3.8 0.19 0 1.28 1.47 100 5.3
Rhodesgrass (Katambora) 4.5 1.00 0.03 0.56 1.59 45 18.0
Sudangrass 3.9 0.34 0 2.08 2.42 100 4.3
mean 4.3*®* 0.68* 0.08 1.04%¢ 1.77® 64°¢  14.6"
alfalfa (Natsuwakaba) 4.2 1.24 0 1.79 3.03 70 6.4
crimson clover 5.0 0.72 0.54 1.29 2.55 50 21.1
red clover (Sapporo) 4.4 1.20 0 1.76 2.96 70 8.2
white clover 4.6 0.49 0.20 0.78 1.47 45 12.4

mean 4.6**  0.91*" 0.19 0.72¢  2.50*® 59°"  12.0°F
greenleafl desmodium 5.6 1.07 0.16 0.24 1.47 30 14.0
phasey bean 4.3 0.99 0 1.39 2.38 70 10.7
siratro 4.8 1.81 0.22 0.29 2.32 30 25.1
soy bean (Kurosengoku) 4.7 1.29 0.29 1.41 3.06 45 16.3
stylo 5.2 1.70 0.03 0.29 2.03 40 16.6
mean 4.9%°  1.37% 0.14 0.24° 2.26® 43°°  16.5"

sunflower 5.2°¢ 0.51% 1.16 0.24° 1.91® 10° 26.6°

a) Volatile basic nitrogen. b) Total nitrogen.

Means with different superscripts within columns are significantly different( p <0.05).



Table 4 Correlation coefficents between pH, latic acid
and Flieg's score and DM, WSC and LBC.

DM WSC LBC
prH -0.09%*® -(.54** 0.45*
Jactic acid -0.45* 0.B1*** 0.30%%
Flieg’s score 0.47** 0.64*** -(.53%*

NS ; not significant.
%, kk, skekk ; significant at p <0.05, p<0.01,
p <0.001, respectively.
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Summary

It is essential to establish a more rational and stable ensiling method for better economical
production of ruminant feed. This study was carried out to obtain fundamental data for making
good silages by employing 27 plant species. Several forage and legume crops were analyzed for
water soluble cabohyderate(WSC) and lactic buffering capacity(LBC). Grasses had higher WSC
content than legumes. Forage crops(corn and sorghum) for ensilage gave significantly higher WSC
content than grasses and legumes. The LBC values of legumes were higher than those of
grasses. The LBC values in almost all temperate forage crops were lower compared with those
of tropical crops. Improvement for the fermentative quality of silages was more greatly
dependent on WSC rather than LBC. The LBC had no or lttle influence on the ensilibility of
forage crops if they contained enough WSC content to produce the necessary lactic acid.
However when WSC content was too low, high LBC values deteriorated the fermentative quality

of silage.
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