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Abstract

Ethylene is one of plant hormones that can be synthesized in higher level when plant
grows under stress condition. The excess ethylene inhibits root growth and consequently
growth of plant. Therefore, it could be possible to enhance the efficiency of rhizobial inoculant
based on the principle of lowering the ethylene level in plant when grow under stress
conditions. In this study, silver thiosulfate (STS), a substance that block the action of ethylene
in plant cells was used to investigate the response of different leguminous plants to low level of
ethylene, and the 1-amino-cyclopropane-1-carboxylate (ACC) deaminase activity producing
bacteria co-inoculated with Bradyhizbobium was used to investigate the promotion of plant
growth under various stress conditions. The results showed that different legumes differently
respond to STS. Among tested legumes, mungbean (Vigna radiata) was highly responded to
STS, and variety of mungbean also influences the responding of plant growth to STS. Using
an appropriate concentration of STS could lower the level of plant ethylene production, which
correlated with increasing of plant-, root-dried weight and nodulation of legume under normal
and stress conditions. The co-inoculation of isolated ACC deaminase containing bacteria,
ACC1 (Enterobacter sp.), ACC2 (Enterobacter sp.), and ACC3 (Chryseobacterium sp.) with
mungbean bradyrhizobia (Bradyrhizobium sp. PRC008) were tested under high temperature-,
water-, salt-stress, and normal condition. Co-inoculation of PRC008 with ACC3 obviously
alleviated the stress of legumes growing under stress conditions by promote the nodulation of
rhizobia and reduce the ethylene production in plant, especially under high temperature-stress
condition. The promotion of plant growth and lower level of ethylene coincided with high
inducton of acdS gene expression and ACC deaminase activity in the cell cultured under stress
conditions. However, the gene expression and enzyme activity were reduced when cells
encountered higher level of stress condition. These results revealed the relationship of lower
level of ethylene production by using STS and the ACC deaminase producing bacteria that can
promote plant growth under stress conditions. This information will be useful for further

development of high efficient bacterial inoculant using in agriculture under stress conditions.
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