
Objectives

　　In Thailand, most cows are fed with fresh pasture crops, grasses, and rice straw, and produce an average 

amount of raw milk at about 3,100 kg/head/lactation.  However model farms and innovative farmer groups 

produce a significantly greater volume of raw milk, 4,200–4,500 kg/head/lactation, by feeding superior quality 

silage. Silage-making in Thailand is not a common technique, and improving the quality of silage is not easy.  

One major reason for this involves the complexity of bacteria effects during silage fermentation.  It is well known 

that lactic acid bacteria (LAB) is essential for silage-making, and thus, a silage fermentation model was 

constructed to evaluate LAB specifically adapted to the tropical environments of Thailand by modifying the 

pouch method, a simple and easy system used to evaluate LAB in Japan.

Results

　　To modify the pouch method, microbial floras of silages prepared in Thailand were examined (Table 1). The 

LAB, aerobic bacteria, enterobacteria (coli form bacteria: CFB) and yeast were major microbes, and the counts of 

each microbes were different very much between grass silage and corn silage.  For in grass silages, the counts of 

CFB and yeast were relatively abundant, but counts of LAB were low.

　　A silage fermentation model was constructed by modifying the pouch method in which napiergrass was used 

as silage material and yeast strain Saccharomyces serevisiae SG2-1Y and CFB strain Enterobacter sp. SG1-1T 

were used as typical silage microbes.  Napiergrass was harvested after 30 days of cultivation, dried at 105℃, and 

then autoclaved.  After inoculation with the yeast, and CFB and LAB strains, napiergrass (with moisture content 

adjusted to 75% and 1.5% of glucose added) was placed into a bag made from air-tight plastic film (oxygen 

permeability: 1 ml/m2/day), sealed by vacuum sealer and cultured at 45℃ for 2 days.

　　The inoculation size greatly affected the growth of each silage microbe in the pouch.  For example as shown 

in Table 2, when the inoculation size of LAB strain LG2-1 was 103 times higher than that of yeast and CFB, the 

LAB growth was accelerated while the CFB growth was repressed.  However, LAB strain N-22 never repressed 

the growth of yeast and CFB in its early growth stage.  Therefore, the mixture of LAB strain LG2-1 and N-22 

with a high inoculation size causes the quick LAB growth. This in turn causes pH levels to drop quickly from the 

early stage.  

　　The modified pouch method can evaluate a substantial quantity of LAB strains easily and quickly, helping 

researchers to screen practical-use LAB strains that can contribute to improving the quality of silage in tropical 

regions, including Thailand.
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Table 1. Fermentation quality and microbial flora of silages prepared in Thailand.

1) SS 1, Grass silage in bunker silo (surface); SS 2, Grass silage in bunker silo (inside); CS 1 and KS 1, Corn silage in bagged silo.
2) MC, Moisture content.
3) TVC, Aerobic bacteria; LAB, Lactic acid bacteria; CFB, Coli form bacteria (Enterobacteria).

Microorganism count3)  (cfu/g)MC2)pHSilage

MoldYeastCFBLABTVC(%)sample1)

2.0 × 104

2.0 × 104

＜ 101

＜ 101

6.9 × 104

4.0 × 105

5.4 × 104

2.0 × 102

9.0 × 103

1.3 × 103

＜ 101

＜ 101

＜ 101

2.0 × 106

3.3 × 106

2.8 × 107

5.0 × 106

9.0 × 104

5.1 × 106

4.6 × 107

60.4
48.8
78.0
28.1

7.71
4.35
3.82
5.10

SS 1
SS 2
CS 1
KS 1

Table 2. Effects of inoculum size on the growth of typical silage microorganisms in a pouch.

Lactococci sp. N-22Lactobacillus sp. LG 2-1CultureIS1)

Microbe count (cfu/g)pHMicrobe count (cfu/g)pHtime (h)

YeastCFBLABYeastCFBLAB

1.0 × 106

1.0 × 105

1.1 × 106

9.0 × 105

1.0 × 105

1.0 × 105

5.89
5.59

1.1 × 106

2.0 × 106

1.2 × 106

3.2 × 106

1.1 × 106

2.8 × 106

5.69
5.47

  6
24

A

7.0 × 105

2.0 × 105

1.3 × 106

1.2 × 106

1.9 × 108

5.0 × 105

5.79
5.66

1.0 × 106

4.0 × 106

2.0 × 105

2.2 × 106

3.2 × 107

1.2 × 108

5.69
5.34

  6
24

B

1.0 × 106

2.0 × 106

7.8 × 107

8.0 × 104

1.0 × 105

1.0 × 106

5.91
5.44

1.0 × 106

2.4 × 106

2.8 × 107

2.0 × 106

1.1 × 106

2.0 × 106

5.86
5.55

  6
24

C

1.4 × 107

9.2 × 106

6.0 × 107

6.2 × 107

4.4 × 107

2.8 × 106

5.77
5.55

2.4 × 107

1.5 × 108

3.2 × 107

1.0 × 108

1.2 × 106

2.8 × 106

5.51
5.52

  6
24

D

1) IS, Inoculum size (cfu/g): A (LAB 102, CFB 102, yeast 102); B (LAB 105, CFB 102, yeast 102);
   C (LAB 102, CFB 105, yeast 102); D (LAB 102, CFB 102, yeast 105).


