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JANPEN PRAKAMHANG : MAXIMIZATION OF No-FIXING
EFFICIENCY IN SOYBEAN (Glycine max) USING COINOCULATION
WITH PGPR AND Bradyrhizobium japonicum. THESIS ADVISOR :

ASSOC. PROF. NEUNG TEAUMROONG, Dr.rer.nat., 137 PP.

SOYBEAN/COINOCULATIONY/Bradyrhizobium japonicum/PGPR/MECHANISM

The objectives of this research are to select the appropriate PGPR and evaluate
its influence on promoting nodulation and N2-fixing efficiency of soybean (Glycine
max) by coinoculation with Bradyrhizobium japonicum strain. The selected 12
appropriate PGPR had significant capability of promoting N2-fixation, nodule number,
nodule and plant dry weight with both commercial Bradyrhizobial strains, B.
japonicum THA6 and USDA110 (P<0.05). Furthermore, the best two PGPR, isolates
S141 and S222 which are closely related to Bacillus subtilis and Staphylococcus sp.,
were selected for coinoculation with B. japonicum USDA110 and THAG6. The
effective coinoculation doses of PGPR:Bradyrhizobium on soybean were 10%:10° CFU
ml?. The effect of coinoculation experiment under field condition could increase 9.7-
43.6% of seed yield per hectare which is higher than those of uninoculated or single
inoculation of PGPR or B. japonicum. The effects of simultaneous presence of
coinoculation on the plant and bacterial response by the gene expression analyses
were identified under soybean root and nodule associated stage. The early nodulation
response genes including nodD1, GmCaMK1 and GmNIN1A were monitored by RT-
PCR on 7 DAI soybean roots. The coinoculation of B. japonicum and PGPR

obviously enhanced the up-regulation of nodD1 and GmCCaMK genes, but the



expression level of GmNINZ1A gene was not significantly different from those of single
inoculation. The relative expression levels of PGPR mode of action related genes
including iaaH and ipdC were also up-regulated by coinoculation of B. japonicum and
PGPR. Moreover, the expressions of soybean and the bacterial related genes (GmMyb,
otsA, phbC, dctA and nifH) in nodule after single and coinoculation with B. japonicum
and PGPR were identified using RT-PCR at different time frames. The results
revealed that the related genes expression triggered discontinuously both up- and
down regulations by B. japonicum-PGPR coinoculation. These results were in
accordance with phenotyptic characters in Leonard’s jar and field experiments in
terms of enhancing the nodulation and N-fixation in soybean. The TEM micrograph
of soybean nodule demonstrated densely packed poly-R-hydroxybutyrate (PHB)
granules within the bacteroids. PHBs were present in mature nodule of coinoculated
treatments whilst those in single inoculated nodules were senescent. These results
taken together suggest that the PGPR may facilitate the induction of trehalose
accumulation and the transport of C4-dicarboxylic acids which present an increase in
PHB accumulation, resulting in the enhanced nodulation and N2-fixation in soybean.
Therefore, the efficiency to enhance soybean N»-fixation by PGPR S141 and S222

with B. japonicum coinoculation strategy could be developed for supreme inoculants

for soybean.
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