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Of the many factors that can affect the crop ensiling, the type of microorganisms that dominate the process often dictates the
quality of the silage produced. The type of silage microorganisms can be affected by various factors, e.g. crop species, dry matter
(DM) content, availability of sugar substrates, stage of maturity at harvest, storage temperature and density of the silage mass.
Traditional culture-based assays may be biased by the growth characteristics of the microorganisms studied, and less than 10% of the
microbial diversity present is estimated to be cultivable. In this study, culture-independent microbial community analyses were
employed to investigate the effects of DM level (wilting), ensiling period, crop species and lactic acid bacteria (LAB) inoculation on
anaerobic storage and aerobic spoilage. A survey of large-scale silo was also carried out to determine the diversity of microbial
communities in farming practice.

First, the effects of crop species, DM level and ensiling period on silage bacterial community were examined. 2,3-butanediol,
acetic acid and lactic acid were the dominant products in Italian ryegrass, guinea grass and whole crop corn silages, respectively, and
diverse species of enterobacteria and LAB were identified by denaturing gradient gel electrophoresis (DGGE) as the bacteria
accounting for the fermentation.

Next, Lactobacillus rhamnosus and Lactobacillus buchneri were inoculated to Italian ryegrass and whole crop corn to examine
how bacterial inoculant can function in the process of ensiling and aerobic spoilage. LAB inoculation eliminated parts of the
indigenous bacterial community in Italian ryegrass silage, while the inoculated species were found only as additions in whole crop
corn silage. Upon spoilage, substantial changes occurred in bacterial community in Italian ryegrass silage. Fungal community was
markedly altered due to spoilage in whole crop corn silage.

Following experiment was a survey to monitor the variations in the bacterial community of large-scale practical silos. Silage
samples were collected in 2008 and 2009 from 3 dairy farms, wherein the farmers arranged for a contractor to produce corn silage
using bunker silos. Lateral and perpendicular differences were found within a silo both in the fermentation products and bacterial
community.

Finally, the role of Lactobacillus acetotolerans, which was isolated from the above survey, was evaluated. Italian ryegrass and
whole crop corn silages were prepared, and the activity of fermentation improvement and spoilage inhibition was compared with that
of L. buchneri. Both L. acetotolerans and L. buchneri suppressed aerobic spoilage regardless of the silage crops, and the inoculated
LAB species survived long storage.

The above findings have shown that the microorganisms that affect the quality of silage can be well understood by employing
culture-independent community analyses in addition to conventional culture-based assays and fermentation products determination.
The microbial community may be much more diverse than reported in previous literatures, and the efficacy and activity of silage
additive will be clearly shown as how indigenous microbial community is affected by the treatment. Association of unexpected
microorganisms can be detected easily, facilitating the development of novel microbial inoculants. These experiments will enable
ensiling to improve the quality and safety of animal products.
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