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TARNEE PHIMPHONG : SELECTION OF BRADYRHIZOBIA FOR PEANUT
PRODUCTION IN THE LAO PEOPLE’S DEMOCRATIC REPUBLIC. THESIS ADVISOR :
PROF. NEUNG TEAUMROONG, Ph.D., 94 PP.

Keyword: Bradyrhizobium sp./Arachis hypogea L./Nitrogen fixation

Bradyrhizobium sp. is Alphaproteobacteria bacteria (Family: Bradyrhizobiaceae)
that can promote leguminous sgrowth by fix N, and convert to bioavailable
ammonium. However, the interaction between leguminous plant and Bradyrhizobium
is limited and known as host spedificity. Therefore, selection of an appropriate
bradyrhizobial strain for use as biofertilizer inoculum for legume is necessary. Peanut
(Arachis hypogea L.) is the most popular of legume production in Lao People's
Democratic Republic (PDR). However, applications of biofertilizer have not been
promoted. Therefore, the objective in this research was to obtain the appropriate
bradyrhizobial strain which provides high efficiency in peanut production in the Lao
PDR. The 14 strain bradyrhizobial isolates PMVTL-01, PMVTL-02, SMVTL-01, SMVTL-02,
SPXBL-01, SPXBL-02, SPXBL-03, SPXBL-04, SPXBL-05, SPXBL-06, SPXBL-07, BLXBL-01,
BLXBL-02 and BLXBL-03 were isolated from root nodules of A. hypogea L. trapped
with Lao PDR soil samples. The isolates PMVTL-01, SMVTL-02 and BLXBL-03 were the
top three showing high efficiency for peanut growth promotion. The top three
isolates were characterized along with phenotypic, biochemical, physiological
characteristics, antibiotic resistance profiles and multilocus sequence analysis of the
16S rRNA gene and four housekeeping genes (recA, atpD, ¢lnll, and rpoB). The
isolates were assigned to the genus Bradyrhizobium strains PMVTL-01 and SMVTL-02
were closely related with Bradyrhizobium genosp. SA-3 Rp7b and B. zhanjiangense,
respectively, whilst strain BLXBL-03 was closely related with Bradyrhizobium sp.
CCBAU51745 and B. manausense BR3351. The competitiveness of these strains with
Bradyrhizobium sp. strain SUTN9-2::GFP was analyzed, the results indicated that only
Bradyrhizobium sp. strain SMVTL-02 performed a number of occupied nodules higher
than SUTN9-2::GFP, at 1:9 (27.93% SUTN9-2::GFP and 72.07% SMVTL-02), 3:7 (28.84%
SUTN9-2::GFP and 71.16% SMVTL-02), 5:5 (38.73% SUTN9-2::GFP and 61.27% SMVTL-
02), 7:3 (36.82% SUTN9-2::GFP and 63.18% SMVTL-02) and 9:1 (64.249% SUTN9-2::GFP



and 35.76% SMVTL-02). In addition, the competitiveness of selected strain
Bradyrhizobium sp. strain SMVTL-02 in soil samples from Lao PDR in pot level was
employed by tagging the SMVTL-02 with DsRed gene. The results demonstrated the
DsRed-expressing tagged strain was higher in nodules occupancy than indigenous
strains (81.98% SMVTL-02::DsRed and 18.02% indigenous). Moreover, the results of
Acetylene Reduction Assay (ARA), nodules number, nodules dry weight and total
plant dry weight from the pot experiment which was inoculated with SMVTL-
02::DsRed strain indicated higher potential to promote peanut growth than non-
inoculation. Thus, Bradyrhizobium sp. strain SMVTL-02 will be tested in the field prior

to produce as biofertilizer inoculum for peanut production in Lao PDR.
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