Abstract

In this study, plant growth promoting (PGP)-endophytic bacteria including actinomycetes
were intensively investigated for their beneficial roles towards crop plants including rice,
sugarcane, mungbean, and maize. The results demonstrated that co-inoculation of diazotrophic
bacteria and actinomycetes significantly enhance the growth parameters of sugarcane greater than
that of individual and un-inoculated plants. Genome analysis of those actinomycetes revealed
genes involved in PGP traits such as phosphate solubilization, IAA production, siderphore
production, ACC deaminase, fungal cell wall degradation family 18 and 19 chitinases, and host
plant colonization. To verify the role of ACC deaminase trait towards stress tolerance, endophytic
Enterobacter sp. EN-21, Streptomyces sp. GMKU 336, Streptomyces sp. GKU 895, and
Streptomyces venezuelae ATCC 10712 were comprehensively investigated in vivo. The results
showed that Enterobacter sp. EN-21 promoted growth and salt tolerance in sugarcane; while,
Streptomyces sp. GMKU 336, Streptomyces sp. GKU 895, and S. venezuelae ATCC 10712
enhanced growth and salt tolerance in rice. Moreover, Streptomyces sp. GMKU 336 helped
mungbean to tolerate flooding. Those endophytes helped plants to tolerate salt stress by
significantly increasing plant growth, chlorophyll and proline contents, osmotic balance, K* and
Ca* contents, and relative water content (RWC); but decreasing stress ethylene, reactive oxygen
species (ROS), malondialdehyde (MDA), Na* content, and Na*/K" ratio. Expression profiles of
stress responsive genes in some crop plants exhibited up- and down-regulation corresponding to
the physiological parameters. The ACC deaminase mutation and overproduction strains were also
manipulated and applied to clearify the role of such trait in vivo. Transcriptomic data obtained
from salt-susceptible rice associated with Streptomyces sp. GKU 895 indicated up-regulation of
genes involved in enhancement of growth, antioxidant enzymes, compatible solutes,
phytohormones and photosynthesis. Further analysis of RNA-seq data is required to understand
the molecular interaction of Streptomyces and salt tolerance of rice. Moreover, chitinase-producing
endophytic Streptomyces sp. GKU 322 helped protect maize from foot rot and wilting disease of
maize plants caused by Fusarium moniliforme DOAC 1224. In addition, a novel species,

Actinomadura barringtoniae sp. nov. GKU 128, was proposed.
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