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Understanding of silage microbiota is important for better management and hygiene control. In this study,
laboratory-scale ensiling and practical survey were conducted to understand microbiota involved in the anaerobic
storage and aerobic deterioration of alfalfa silage. Plate-culture and culture-independent denaturing gradient gel
electrophoresis analysis was employed to identify conventional and non-conventional silage bacteria.

In the first step, two laboratory-scale experiments were made using direct-cut and wilted alfalfa silage. Silage
was prepared with and without addition of molasses (M), homo-fermentative lactic acid bacteria (LAB) inoculant
(Lactobacillus rhamnosus, L), or M+L. Additives were used to attenuate aerobic stability after silo opening. Both
direct-cut and wilted silages had lactic acid as the predominant fermentation product, whereas acetic acid content
in direct-cut silage increased due to long storage. No spoilage was seen in long-stored silage regardless of additive
use, whereas short-stored wilted silage deteriorated after exposure to air. As LAB species involved in the high
aerobic stability of alfalfa silage, Lactobacillus buchneri, Weissella cibaria, and Lactobacillus sakei were suggested.

Secondly, two follow-up laboratory-scale experiments were performed. Wilted alfalfa silage was prepared with
and without M addition, and details of fermentation products and microbiota changes were examined 1, 3, 5 and 7
days after silo opening. Untreated wilted silage resisted deterioration for at least 5 days, even with marginal amount
of lactic and acetic acids determined at silo opening. Great improvement of aerobic stability was seen in M-treated
silage, with increase of acetic acid content in the presence of air observed. Lactobacillus fructivorans was
demonstrated to be involved in this stability improvement, and this LAB species was successfully isolated by plate-
culture using liver infusion sake medium. Subsequently, inoculation experiment was made using wilted Italian
ryegrass (IR) and whole crop corn (WC). Improvement of aerobic stability was found for wilted IR silage at 10*
cfu/g inoculation level, whereas benefits of L. fructivorans were marginal in WC silage even at 10 cfu/g inoculation
level.

For the third step, a practical survey was performed. Silage samples were collected from 2 large-scale farms in
China; one of these farms used stack silos and the other used bunker silos. Lactobacillus plantarum, Weissella
paramesenteroides, and Pediococcus pentosaceus were found in large-scale alfalfa silage.

Despite of the objective to identify bacteria associated with ensiling fermentation and spoilage inhibition, few
straightforward results were demonstrated in this study. However, integration of culture-dependent and culture-
independent microbiota analysis enabled detection of L. fructivorans and evaluation of its roles in fermentation and
aerobic stability. Research is worth continuing to clarify substance(s) produced with combination of alfalfa substrate
and growth of the identified and yet unidentified bacteria.
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