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ABSTRACT

This experiment was conducted to study on the evaluation of fermentation ability of microbes for whole
crop rice silage Inoculant at National Institute of Animal Science, RDA from 2004 to 2005. We collected
28 strains of microbes from whole crop rice silage. According to acidity and growth ability, 5 strains of
microbes was isolated (R4-1, R7-1, R7-2, R10-1, R12-1). The cultures of 4 strains were identified to be
Lactobacillus plantarum (R4-1, R7-1, R7-2 and R10-1) and one was identified to be Lactobacillus pentosus
(R12-1). Whole crop rice was harvested at the yellow ripen stage. It was ensiled in experimental silos (20
£ capacity) with or without microbial additives (R4-1, R7-1, R7-2, R10-1, R12-1 and three commercial
inoculant) and stored at room temperature for 60d. The pH value and acetic acid content of additive-
treated silages were lower and lactic acid content was higher than those of the control (p<0.05). There was
a trend for acetic acid content to be lowest and lactic acid to be highest in R7-1 treated silage. Crude
protein (CP) contents of R7-2 treated silage was higher and acid detergent fiber (ADF) and neutral
detergent fiber (NDF) contents of R7-1 treated silage was lower (p<0.05). Although some strains of
inoculant could improve silage quality, L. plantarum R7-1 was more effective as an inoculant for whole
crop rice silage. This microbe was named NLRI 401 and registered in the Korea Agricultural Culture
Collection.

(Key words : Whole crop rice silage, Inoculant, Additives, Quality)
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Table 1. Acidity(pH) and cell count of microbes collected whole crop rice silages

Sample pH Cell count(cfu/g) Sample pH Cell count (cfu/g)
R1-1 3.89 4.8x10° R8-1 457 2.0x10°
R1-2 4.65 4.3x10° R8-2 4.96 1.4x10°
R2-1 4.63 2.8x10° R9-1 4.88 2.1x10°
R2-2 421 2.3x10° R9-2 - -
R3-1 3.85 3.7x10° R10-1 3.77 1.6x10’
R3-2 3.82 4.2x10° R10-2 412 7.8x10°
R4-1 3.78 1.3x10’ R11-1 4.06 2.8x10°
R4-2 381 2.5x10° R11-2 4.26 2.0x10°
R5-1 391 3.6x10° R12-1 3.77 1.4x10
R5-2 4.80 4.7x10° R12-2 - -
R6-1 3.82 5.2x10° R13-1 3.98 5.2x10°
R6-2 381 3.5x10° R13-2 4.87 3.7x10°
R7-1 3.80 5.1x10° R14-1 4.00 7.7x10°
R7-2 3.78 6.3x10° R14-2 4.60 5.4x10°
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Fig. 2. Growth response of selected 5 strain microbes in different temperature.
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Carbohydiate  Ra-1 R7-1 R7-2 R10-1 Riz-1| CABORYONate pyg p7g R7-2 R0 RI21
Glycerol - - - - — |Salicin + + o+ + +
Erythritol - - - - — |Cellobiose + + 4+ + +
D-Arabinose - - - - — |Maltose + +  + + +
L-Arabinose + + 4+ + + |Lactose + + 4+ + +
Ribose + + 4+ + + |Melibiose + + + + +
D-Xylose - -  + - + ||Saccharose + + + + +
L-Xylose - - - - — |Trehalose + + 4+ + +
Adonitol - - - - — |lInulin - - - - -
B-Methyl-D-xylosie - — — - —  |Melezitose + + 4+ + +
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Table 3. Acidity(pH), organic acid content and Flieg's score of whole crop rice silages in

relation to different inoculant treatment

item oH Organic acid(% in DM) Flieg’s Quality

Acetic  Butyric Lactic score grade
Control 5.75 0.46 0.16 2.46 61 2
Inoculant A 461 0.28 0.06 2.87 83 1
Inoculant B 4.72 0.31 0.06 2.72 80 2
Inoculant C 453 0.38 0.09 2.70 69 2
R4-1 453 0.30 0.06 2.83 83 1
R7-1 4.67 0.23 0.05 2.92 88 1
R7-2 4,79 0.27 0.06 2.85 83 1
R10-1 491 0.32 0.06 2.88 83 1
R12-1 4.40 0.33 0.07 2.80 76 2

Mean 4,77 0.32 0.07 2.78 78

LSD(0.05) 0.28 0.12 NS 0.21 - -

* Control : no inoculants, Quality grade :

1(Excellent) ~5(Poor).
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Table 4. Crude protein (CP),

ADF (acid detergent

fiber), NDF(neutral detergent fiber),

TDN(total digestible nutrient) and IVDMD (in vitro dry matter digestibility) of whole
crop rice silages in relation to different inoculant treatment

Item CP (%) ADF (%) NDF (%) IVDMD (%) TDN (%)
Control 6.38 37.6 58.4 42.6 59.2
Inoculant A 6.22 33.3 55.6 46.6 62.6
Inoculant B 5.86 38.7 59.9 40.9 58.3
Inoculant C 6.03 39.7 61.7 39.7 57.5
R4-1 6.07 38.6 61.7 40.6 58.4
R7-1 6.34 30.3 55.7 48.8 65.0
R7-2 6.63 39.9 63.6 41.1 57.4
R10-1 6.41 38.0 59.9 47.6 58.9
R12-1 6.26 40.5 60.7 38.6 56.9
Mean 6.24 37.4 59.7 429 59.4
LSD (0.05) 0.21 1.99 2.21 2.69 1.56

* TDN = 88.9—(0.79xADF)
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