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Summary

The influence of five Thai soybean cultivars on nodulation competitiveness of four Bradyrhizobium japonicum
strains was investigated. Cultures of B. japonicum strains THA5, THA6, USDA110 and SEMIA5019 were mixed
with each other prior to inoculating germinated soybean seeds growing in Leonard jars with nitrogen-free nutrient
solution. At harvest, nodule occupancy by each strain was determined by a fluorescent antibody technique. The
term ‘general competitive ability’ was introduced to describe the average competitive nodule occupancy of a strain
in paired co-inoculation with a number of strains on soybean. The nodule occupancies by an individual strain were
directly correlated with the proportions of that strain in the inoculum mixtures. USDA110 showed higher
nodulation competitiveness than the other strains on three of the five cultivars. The Thai strain THA6 appeared to
be more competitive than USDA110 on cultivar SJ5. Thus, nodulation competitiveness of the B. japonicum strains
was affected by the cultivars of soybean used.

Introduction

Bradyrhizobium japonicum is a slow growing root nodule
symbiont, which is widely used as an inoculant in
soybean fields through the world. Generally, soybean
inoculated with B. japonicum forms highly effective
nodules and frequently increases soybean yields, espe-
cially in fields where soybeans are cultivated for the first
time (Caldwell & Vest 1970). The major problem of
soybean inoculation is that the existing indigenous
strains in the field may often suppress the introduced
inoculant strains applied to soybeans subsequently.
Therefore, it is necessary that the highly effective
introduced strain has also the capacity to compete with
the resident ineffective rhizobia in the soil (Dowling &
Broughton 1986). The competitive mechanism is a
complex interplay between each strain and the host
plant. Numerous abiotic and biotic factors are known to
influence the competitiveness of specific rhizobial inoc-
ulants (Dowling & Broughton 1986; Bottomley 1992;
Turco & Sadowsky 1995).
Soybean cultivars are also known to influence nodu-

lation competition among B. japonicum strains (Triplett
& Sadowsky 1992). In Thailand, many soybean cultivars
have been developed with characteristics appropriate for
different geographical areas. These Thai soybean culti-
vars may have different selective influences on the soil
bradyrhizobia and therefore the nodulation competition

of introduced B. japonicum strains may be affected by
the identify of these cultivars. To develop a successful
strategy for inoculation of soybean fields in Thailand, it
is necessary to determine how Thai soybean cultivars
interact with different B. japonicum strains. The usual
method for the assessment of competitive ability for
nodulation involves the inoculation of a cultivar with
equal mixtures of two inoculant strains. The results of
such studies may provide the relative nodule occupan-
cies of the two competing strains. However, nodule
occupancies from a paired competition assay involving
only two strains cannot be used to predict the competi-
tive abilities of these strains in relation to other strains.
To predict the competitive ability of a strain with other
strains in general, it would be necessary to conduct
competition experiment with a number of strains. We
describe ‘general competitive ability (GCA)’ of a strain
for nodulation as the average nodule occupancy of the
strain in paired co-inoculation assays with a number of
strains. This is in contrast to the ‘specific competitive
ability’, which is the average nodule occupancy of a
strain in paired co-inoculation assay with another strain.
The objectives of this investigation are to assess the
GCAs of four Bradyrhizobium strains for nodulation of
soybean using all possible paired combinations of these
strains in co-inoculation experiments, and to determine
the effect of five Thai soybean cultivars on the general
nodulation competitive abilities for these strains.
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