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Effect of Lactic Acid Bacteria and Formic Acid on the Silage

Quality of Whole Crop Rice at Different Maturity
B. W. Kim, G. S. Kim and K. I. Sung ’

ABSTRAGT

Silage additives are needed to increase the quality of whole crop rice silage which seldom produce
without the additives due to both high pH and butyric acid concentrations. Little information, however,
is available about the silage fermentation of whole crop rice added with silage additives in Korea. This
study was conducted to determine the optimum levels of silage additives by evaluating the effects of
latic acid bacteria (LAB) and formic acid concentrations on the silage quality of whole crop rice
harvested at different mature stages. Field study was established early in May until October 7th on a
rice field at Yupori, Sinbuk-yeup, Chunchon, Kangwon-Do. “Ilpum” mutant rice was harvested at six
different mature stages; booting stage (17 Aug.), milk-ripe stage (27 Aug.), dough stage (7 Sep.), yellow
ripe stage (17 Sep.), dead ripe stage (27 Sep.) and full ripe stage (7 Oct.). Each sample was ensiled in
three different ways; with 1) LAB (0.05, 0.1 and 0.2% of sample wt), 2) formic acids (0.2, 0.3 and
0.4% of sample wt) and 3) no additive. The additive levels did not affect dry matter content, crude
protein, fiber and total digestable neutriant concentrations at all stages. Addition of additives significantly
decreased the silage pH and butyric acid concentrations which tended to be more decreased with higher
levels of additives. Latic acid concentrations were higher with the use of additives, especially with LAB.
The lower concentrations of ammonia-N were observed in additive treatments at all stages, but the
concentrations of ammonia-N did not differ according to the additve levels after yellow ripe stage (0.69,
0.60 and 0.71% of DM in 0.05, 01 and 0.2% of LAB, respectively; 0.64 0.59 and 0.75% of DM in
0.2, 0.3 and 0.4% of formic acid, respectively). These results indicate that the optimum addition levels
of LAB and formic acid are 0.5~0.1% and 0.2~0.3%, respectively, on which the high quality of rice
whole crop silage was produced.

(Key words: Whole crop rice silage, Fermentation characteristics, CP, NDF, TDN)
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Fig. 1. Changes in pH of whole crop rice silage treated with Lactic acid and Formic acid on
each harvest date.
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Fig. 2. Lactate concentration of whole crop rice silage added with lactic acid bacteria (LAB)
and formic harvested six different.
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Fig. 3. Ammonia-N concentration of whole crop rice silage added with lactic acid bacteria
(LAB) and formic acid harvested at six different harvest dated.
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