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Table 1. Chemical composition of rice materials before ensilage

Neutral Acid detergent Water soluble

Maturity Dry matter ~ Crude protein detergent fiber fiber carbohydrate Starch
% % DM

Late dough 35.2° 5.6" 67.3" 42.0° 5.3° 10.8°

Yellow-ripe 45.3° 5.8 57.5° 35.2° 4.4° 24.4°

“® Means in the same column with different superscripts are different significantly (P < 0.05).
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Table 2. The ANOVA results of maturity and inoculation treatments on fermentation and chemical composition of
whole crop rice silage

Mean square”
pH A p B L L/A  Score CP NDF  ADF
Maturity 1 0001 180.8" 260" 165" 108.5" 0.53 66.7 506" 1,1352" 700.9"
Inoculation 5 0.1377 1737 026~ 587  80.07 1297 686.07 0.09 37.7 9.6

Source DF

Maturity x5 506 40 016 1.1 91 019 494 014 27.8 7.1
Inoculation
Error 12 0.004 1.7 0.05 0.4 52 0.06 11.8  0.05 10.1 57

" pH: pH value; A: acetic acid; P: propionic acid; B: butyric acid; L: lactic acid; L/A: ratio of lactic acid/acetic acid;
CP: crude protein; NDF: neutral detergent fiber; ADF: acid detergent fiber.
" significant at 5% and 1% levels, respectively.
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Table 3. The ANOVA results of sucrose addition, maturity and inoculation treatments on fermentation and
chemical composition of whole crop rice silage

Mean square”

Source DF

pH A P B L L/A Score CP NDF ADF
Maturity 1 0.001 22537 0.677 2397 12447 2548" 11827 6.60" 1,148.0" 178.5"
Inoculation 2 04037 2917 028" 7.8 75937 52347 70627 0.01 36.0" 3.2
Sucrose 1 03507 5037 1.03" 2937 22267 29967 446.77 0537  13.0 1.3
Maturity x = 506 04 017" 42" 167 03507 100 035" 236 0.1
Inoculation
Maturity x 1 0.005 20 0677 0.1 001 0299 07 0200 461" 1197
Sucrose
Inoculationx ) 504 6.5 028" 247 113 01507 36 0197 305 09
Sucrose
Maturity x

sk sk sk ok sk *

Inoculationx 2 0.001 4.0 0.17 1.9 2.72 0.258 27.6 0.55 26.9 1.6
Sucrose

Error 12 0.003 1.1 0.01 0.1 3.74  0.006 2.8 0.02 6.8 3.1
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The same as table 2.
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Table 4. Effect of maturity and inoculation treatments on fermentation of whole-crop rice silage

Maturity Inoculation” pH  Acetic acid Propionic acid Butyric acid  Lactic acid ~ L/A*  Score

g/kg DM
Late dough  Control 4.7 17.6" 0.24° 9.5 7.5¢ 0.4° 17.0°
Eco 4.6° 16.7° 0.00¢ 9.6 12.0¢ 0.7  29.0°
St3 4.4° 11.7° 0.00° 7.1 19.8% 1.7° 505
St12 4.3° 13.1° 0.00* 6.4° 18.7° 14> 49.5°
St15 4.2¢ 11.6° 0.00¢ 7.2% 21.7° 1.9®  53.0°
Mix 4.3° 12.9° 0.00° 6.5° 20.7° 1.6 50.0°
Yellow-ripe ~ Control ~ 4.7* 12.3° 1.21a 8.2 5.9 0.5 215
Eco 4.5 8.0° 1.04® 5.9¢ 11.7¢ 1.5 44.0°
St3 4.4° 8.1° 0.94 6.3° 13.6% 1.7 47.5%
St12 424 7.1° 0.59° 5.0 15.6° 228 56.0°
St15 4.3° 8.5° 0.43" 5.8 14.1% 1.7 49.0°
Mix 4.2¢ 6.6° 0.00° 5.2¢ 14.1¢ 2.1*  51.0°

" Control, without inoculation, Eco, inoculated with commercial product Ecosyl; St3, inoculated with isolated
strain St3; St12, inoculated with isolated strain St12; St15, inoculated with isolated strain St15; Mix, inoculated
with mixture of isolated strains St3, St12 and St15.

*L/A: ratio of lactic acid/acetic acid.

“* ¢4 Means in the same column with different superscripts are different significantly (P < 0.05).
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Table 5. Effect of sucrose addition, maturity and inoculation treatments on fermentation of whole-crop rice silage

Sucrose  Maturity Inoculation” pH Acetic acid Propionic acid Butyric acid Lactic acid L/A* Score

g/kg DM

Control Late dough  Control ~ 4.6®  17.6° 0.24* 9.5 754 04 17.0°
Eco. 46" 167" 0.00° 9.6° 120 0.7 29.0°

Mix. 43° 12.9¢ 0.00° 6.5 20.7° 1.6 50.0°

Yellow-ripe ~ Control ~ 4.7° 12.3° 1.21° 8.2 59 05 215

Eco. 4.5° 8.0% 1.04° 5.9 11.7¢ 1.5¢  44.0°

Mix. 42° 6.8° 0.00° 5.2¢ 141 2.1 51.0°

Addition Late dough  Control ~ 4.4™  14.2% 0.00° 5.6 9.0 0.6 315°
Eco. 4.2° 10.4% 0.00° 6.5 19.1° 1.7%  50.5¢

Mix. 4.0 12.2¢ 0.00° 6.5 23.1° 1.8 55.6%

Yellow-ripe  Control 4.5 8.2% 0.00° 6.0 8.5¢ 1.19  33.5°

Eco. 4.2° 6.1°¢ 0.00° 3.7 1400 22 565

Mix. 4.0 5.8° 0.00° 3.2¢ 20.5° 3.5 715

“" The same as table 4.

“»e4ef Means in the same column with different superscripts are different significantly (P < 0.05).
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Abstract

The purpose of this research is to evaluate the effects of inoculants selected from local resource on
fermentation quality of whole crop rice silage. The materials used in this study were whole plants of rice harvested
at two maturity stage, late dough and yellow. After cut and different inoculants treatments, the materials were
ensiled for two months at room temperature to evaluate the inoculant effect. Treatments included inoculation
with commercial inoculant Ecosyl (Eco, Lactobacillus plantarum), inoculation with selected strain St3 (St3,
L. alimentarius), inoculation with selected strain St12 (St12, L. plantarum subsp. plantarum), inoculation with
selected strain St15 (St15, L. plantarum subsp. plantarum), inoculation with mixture of strains St3, St12 and St15
(Mix), addition of 1% sucrose (Sug), addition of 1% sucrose and inoculation with Ecosyl (Sug + Eco), addition of
1% sucrose and mixture of selected stains (Sug + Mix), and no inoculation (control). The fermentation qualities
were affected by maturity, inoculation and addition of sucrose. The total volatile fatty acid contents of whole crop
rice silage at late dough stage were higher than those at yellow stage. However, the fermentation quality improved
with the increase in maturity. The lactic acid contents increased with inoculation, and there were significant
difference among different inoculation treatments. The best inoculation treatment was Mix (mixture of selected
strains) which had higher lactic acid contents and lactic acid/acetic acid ratio (L/A). Addition sucrose improved
fermentation of whole crop rice silage also. The treatment of addition of sucrose and inoculation had better results
than those of addition of sucrose only. The results showed that inoculation with lactic acid bacteria effectively

improve the fermentation of whole crop rice silage, and the local strains were more effective than commercial one.

Key words: Whole crop rice silage, Lactic acid bacteria, Silage quality.
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