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ABSTRACT

Understanding changes in fermentation characteristics and microbial populations of forage silage during ensiling is of interest for
improving the nutrient value of the feed for ruminants. This study was conducted to investigate the changes in fermentation
characteristics and bacterial communities of whole crop rice (WCR) silage during the ensiling period. The chemical compositions, pH,
organic acids and bacterial communities were evaluated at 0, 3, 6, and 12 months after ensiling. The bacterial communities were
classified at both the genus and species levels. The dry matter content of WCR silage decreased with the length of storage (p<0.05),
but there was no significant difference in crude protein and NDF contents. Following fermentation, the pH level of WCR silage was
lower than the initial level. The lactic acid content remained at high levels for 3 to 6 months after ensiling, followed by a sharp
decline at 12 months (p<0.05). Before fermentation, the WCR was dominated by Weissella (30.8%) and Pantoea (20.2%). Growth of
Lactiplantibacillus  plantarum (31.4%) was observed at 3 months after ensiling. At 6 months, there was a decrease in
Lactiplantibacillus plantarum (10.2%) and an increase in Levilactobacillus brevis (12.8%), resulting in increased bacteria diversity until
that period. The WCR silage was dominated by Lentilactobacillus buchneri (71.2%) and Lacticaseibacillus casei (27.0%) with a sharp
reduction in diversity at 12 months. Overall, the WCR silage maintained satisfactory fermentation quality over a 12-month ensiling
period. Furthermore, the fermentation characteristics of silage were found to be correlated to bacterial microbiome.
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Table 1. Chemical compositions of whole crop rice silage by the ensiling period

Silage ensiling period (months)

Item o 3 P b SEM P value
DM (%) 48.67° 46.29% 44.66° 43.24° 1.242 0.0036
CP (% DM) 7.65 7.91 7.56 7.70 0.212 0.3086
NDF (% DM) 42.70 46.61 45.12 43.52 2.132 0.1916
ADF (% DM) 25.35° 28.19° 27.43% 27.82%® 1.046 0.0417

DM, dry matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber.
“®Means in the row with different superscripts are significantly different (p<0.05).

Ao AT A v AR CP FF 7.56~7.91%
2 A 7] folHel Ao QUATkp>0.05). W Az}
Hlwslo] WE $ ADF $RES thh 716131 (p<0.05), Wi
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= 2 Rol} U] eiickp=0.05). AeiAle] i 3 &
of ojop T sk YR Holr} gl AoE BEgt
(Garcia et al., 1989; Jeong et al., 2023). & Aoz &g A
3 3, 127499 A7RE Aol W2 ARG ¥ Adelale]
o B gAEoR 2 Ao} Uikt el

pH

0 month 3 months 6 months 12 months

Fig. 1. Changes of pH in whole crop rice silage during ensiling
period. “°Means with different superscript among the
period groups are different (0{0.05).
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o= Lactiplantibacillus plantarum (10.2%)2] 749}

Table 2. Organic acids of whole crop rice silage by the ensiling period

Silage ensiling period (months)

Item o 3 P b SEM P value
Lactic acid (%) 0.07° 1.96* 2.07° 0.49° 0.066 0.0001
Acetic acid (%) 0.03° 0.11° 0.34° 0.31° 0.049 0.0001
Butyric acid (%) 0.00° 0.00° 0.00° 0.01° 0.003 0.0010

““Means in the row with different superscripts are significantly different (p<0.05).
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Fig. 2. Changes in bacterial microbiome at the genus levels
of whole crop rice silage during ensiling period (a)
0 month, (b) 3 months, (c) 6 months, and (d) 12 months.
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