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Fig. 1. Preliminary evaluation of the effects of isolated strains on pH value of alfalfa haylage.
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1. EiE PR E S A B E A F R R A AT AT S B AR b
Table 1. The chemical compositions of wilted alfalfa (pre-ensiling) and different treated
alfalfa haylages

Treatment™ Crude protein Neutral detergent Acid detergent
fiber fiber
%

Pre-ensiling 12.9 452 304

Control 13.3 45.1 36.3

ECO 12.7 46.1 36.8

Ensiled 12 D41 12.7 47.4 38.9
weeks

ST12 13.3 46.2 35.7

ST15 125 47.1 374

*: Control, without inoculation; ECO, inoculated with commercial product Ecosyl; D41, inoculated
with isolated strain D41 (L. casei ) ; ST12, inoculated with isolated strain ST12 ( L. plantarum ) ;

ST15, inoculated with isolated strain ST15 ( L. plantarum )

* 2. BEAFALKEZ BB P A S /CREaEZY A [ReR
Table 2. The dry matter content and dry matter recovery of alfalfa haylage inoculated with
different strains of lactic acid bacteria.

Dry matter content (%) Dry matter recovery (%)

Treatment*

4w 8w 12w 4w 8w 12w
Control 405% 40.4° 4082 93.92 93.6° 9452
ECO 40.8° 40.4° 41.0° 94.62 93.7° 95.02
D41 40.9° 421° 38.9° 94.92 97.62 90.2°
ST12 39.7° 40.8° 41.0° 92.1"° 94.62 95.12
ST15 40.4%® 405° 39.4° 93.72 94.02 91.3°

&b ¢ Means in the same section and the same column with different superscripts differ
significantly (P <0.05).
*: The same as table 1.
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% 3. EiatazE i F AR E AN FE S I R i E 0 8
Table 3. Effect of inoculation of lactic acid bacteria on pH value, volatile fatty acids, and Flieg’s score of
alfalfa haylages

Ensiling  Inocu- pH Acetic  Propio- Buty- Lactic Flieg's A/L
period  lant* acid nicacid  ric acid acid score
weeks %DW
4 Control ~ 5.51% 0.29"™  0.00° 0.00° 0.34°¢ 68° 0.85%
ECO 5.17° 0.30%  0.00° 0.042 0.60% 69° 0.49°
D41 423° 0.37° 0.00° 0.00° 2222 100° 0.17°¢
ST12 5.13Y 0.22°¢ 0.00? 0.00° 0.64" 90® 0.35°
ST15 5.04° 050° 0.00? 0.00° 1.10° 84° 0.46"°
8 Control ~ 5.34% 0.88° 0.22° 0.00° 0.26°¢ 50° 3.36°
ECO 509 0.86° 0.14° 0.00° 0.37°¢ 51° 2.352
D41 431° 045" 0.00° 0.00° 2.242 98°? 0.20°
ST12 4.80° 0.29° 0.00° 0.00° 1.14° 952 0.26"°
ST15 4.88° 0.30° 0.00° 0.042 0.88° 798 0.34°
12 Control ~ 4.93® 1.67° 0.30° 0.102 0.69° 3g° 2.492
ECO 4.70°  0.64° 0.00° 0.00° 1.712 89°? 0.37°
D41 4828 0.87° 0.00° 0.00° 1.712 82°? 0.51°
ST12 467° 0.68° 0.00° 0.00° 1.832 89°? 0.38°
ST15 469° 067° 0.00° 0.00° 1.822 8g? 0.38°

% b.¢ Means in the same section and the same column with different superscripts are different
significantly (P <0.05).
*: The same as table 1.
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Abstract

The purpose of this study was to develop domestic inoculants to improve the silage quality of those
materials with poor fermentation characters like legumes. Sixty strains of lactic acid bacteria were obtained
from diverse resources including silage, pickled foods, yogurt, fruit, compost and animal manure. After
evaluation of acid and salt tolerance, 22 strains were selected to screen their effects on alfalfa ensiling. In the
preliminary screening, alfalfa of two different moisture contents was used and a commercial inoculant was
used as positive control and no inoculant as negative control. After ensiling of 8 weeks, un-wilted alfalfa
inoculated by strain ST15 had the lowest pH value of 4.61 and that of no inoculant control was 4.86. While in
wilted condition, the set of strain ST12 had the lowest pH value of 4.88 and that of no inoculant control was
5.45. The strain D41 had the least gas production. Therefore, strains S15, S12 and D41 were used for further
experiment. D41 was identified as Lactobacillus casei, and ST12 and sT15 were L. plantarum. In experiment
I1, the moisture content of alfalfa was wilted to 56.9% and ensiled with or without inoculant. Laboratory silos
were opened and analyzed at 4, 8, 12 weeks for pH and fermentation products. The acetic acid and the lactic
acid of no inoculant control ranged 0.29%-1.67% and 0.26%-0.69% while inoculant treatments ranged
0.29%-0.87% and 0.64%-2.24%, respectively. The results showed that inoculants produced more lactic acid
and lowered acetic acid/lactic acid ratio than control. The Fleig’s score of no inoculant control at 12 weeks
reduced to 38, and those of inoculation treatment still maintained among 82 to 89. In addition, the Fleig’s
score of strain D41, ST12 and ST15 sets were higher than commercial strain ( Ecosyl) set at 4 and 8 weeks,
indicated that the domestic strains can improve the fermentation effectively.

Key words: Alfalfa haylage, Inoculate, Lactic acid bacteria.
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