Abstract

Development of mixed bacterial inoculum for promoting growth and recovery of
staple crops under drought condition

This research was begun from the screening of rhizosphere bacteria. There were 112 drought
tolerant isolates, of which 78 isolates were from rice, sugarcane and corn rhizosphere soil in Loburi and
34 isolates were from paddy soil in Roi et. From the initial screening, 30 isolates were selected for the
bacterial identification and plant growth promoting properties. There were 21 isolates with ACC
deaminase. Most of the drought tolerant bacteria had low Phosphate Solubilization Index. Most Gram
negative bacteria were able to produce IAA but low exopolysaccharide producing activity. On the other
hand, Gram positive bacteria produced low IAA but had high exopolysaccharide producing activity. The
efficiency of drought tolerant bacteria on growth promoting, drought tolerant and recovery of plant
seedlings were determined in hydroponic system containing PEG 6000 supplemented nutrients. The
plant seedlings from seeds with coated bacteria were stronger than the seeds without. Gram negative
bacteria such as Enterobacter sp. K1, Acinetobacter sp. L9, Pseudomonas sp. T8, Pseudomonas putida
X3 and Pseudomonas putida Y9 promoted rice growth in both normal and drought condition. Moreover,
the rice seedlings with those bacteria could recovery well after drought. The bacterial efficiency was
corresponded to the ability to produce IAA and ACC deaminase. For plant seedlings with Gram positive
bacteria, they had slightly better growth in drought condition. The most efficiency bacteria were
Jeotgalicoccus huakuii RA2, B. altitudinis T17 and B. stratosphericus L19. The results with corn
seedlings showed the same trend of bacterial efficiency.

The following experiment examined the mixture of bacterial inoculum including 3 Gram positive
bacteria and 3 Gram positive bacteria as follows; Bacillus stratosphericus L19, Bacillus pumilus T1,
Bacillus altitudinis T17, Acinetobacter sp. L9, Pseudomonas sp. T8 and Pseudomonas sp. X3 in soil
pots. The results showed that the bacterial inoculum enhanced the growth and recovery of rice in soil
after stop watering. The dominant bacterial populations in rhizosphere soil were corresponded with the
bacterial types in the inoculum. The results indicated that the bacteria on coated seeds could grow in
rhizosphere soil after the seed germination and survive in both normal and drought conditions. Moreover,
the bacterial inoculum slightly promoted its growth and recovery of fodder corn. The efficiency of
bacterial inoculum in the greenhouse experiment was not clear. This was probably due to the effect of
environmental conditions as well as the changes of bacterial strains in the mixed bacterial inoculum.
The overall results indicated that the drought tolerant bacteria from rhizosphere soil had different plant
growth promoting activities. Consequently, the screening for efficient bacteria should be made. In
addition, the application of bacterial inoculum was suitable for drought sensitive plants such as rice

more than fodder corn, which is a natural drought tolerant plant.
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