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PONGDET PIROMYOU : EFFECTS OF PLANT GROWTH PROMOTING
RHIZOBACTERIA (PGPR) INOCULUM ON INDIGENOUS MICROBIAL
COMMUNITY STRUCTURE UNDER CROPPING SYSTEM. THESIS

ADVISOR : ASSOC. PROF. NEUNG TEAUMROONG, Dr. rer. nat. 86 PP.

FORAGE CORN/CHINESE KALE/PGPR/COMMUNITY STRUCTURE

Plant Growth Promoting Rhizobacteria (PGPR) play an important role in
agricultural systems, especially as biofertilizer. The objectives of this study were to
select effective PGPR for forage corn (Zea mays L.) and Chinese kale (Brassica
alboglabra) cultivation and to investigate the effect of their inoculation on indigenous
microbial community structure. The Pseudomonas sp. SUT 19 and Brevibacillus sp.
SUT 47 were selected on the basis of their better forage corn growth promotion when
compared with two commercialized PGPR strains i.e. Azotobacter sp. and
Azospirillum sp. inoculation. The efficiency of the selected PGPR on forage corn
growth promotion was evaluated both in pot and field trials. In field experiment, using
strains Pseudomonas sp. SUT 19 and Brevibacillus sp. SUT 47 mixed with compost
can promote the growth the best among all treatments. Denaturing Gradient Gel
Electrophoresis (DGGE) fingerprints of 16S rDNA amplified from total community
DNA from rhizosphere together with Principle Components Analysis (PCA)
confirmed that our isolates existed in rhizosphere throughout this study. Also, the
microbial community structures were found to be slightly different among all
treatments. In order to evaluate whether both strains of PGPR have an effect on
species diversity in rhizosphere, DNA sequencing of excised DGGE bands was
conducted. The results demonstrated that dominant species in microbial community

structure were not interfered by both strains of PGPR, but strongly influenced by plant



development. In case of Chinese kale cultivation system, the Bacillus sp. SUT1 and
Pseudomonas sp. SUT 19 were selected for determining their efficiency in Chinese
kale growth promotion in both pot and field experiments. The results showed that the
selected PGPR mixed with compost were able to increase biomass of Chinese kale
better in comparison to the uninoculated control. In order to determine the microbial
community shifting more clearly, DGGE and PCA were carried out, it revealed that
microbial community structure was not clearly different from microbial community in
bulk soil. In addition, the community changes were not interfered by PGPR, whereas
strongly influenced by plant age, which is similar to what found in forage corn
experiment. However, archeobacterial community structure in Chinese kale root
rhizosphere was found to be more root-independent than other microbial communities.
This study demonstrated that there is no universal strain of PGPR for every plant
species, thus selection of PGPR on the basis of host preference is needed in the first
step of application. This study also recommends that Pseudomonas sp. SUT 19 and
Brevibacillus sp. SUT 47 can be applied as PGPR inoculum for forage corn, and

Bacillus sp. SUT1 and Pseudomonas sp. SUT 19 are appropriate for Chinese kale.
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