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Lack of indigenous soil rhizobia that colonize and nodulate soybean (Glycine max L. Merrill) roots is a
common problem of South African soils. Bradyrhizobium japonicum strain WB74 has long been used
as an effective commercial inoculant strain for soybean since its introduction in 1998. This paper
investigates the major limiting factors involved in the nodulation efficiency of B. japonicum WB74 that
affect soybean growth and yield in South Africa. Methods including analysis of soil physicochemical
properties, farmers’ management practices and quality control tests of locally manufactured inoculant
products were employed. Inoculant’s strain verification was conducted using phylogenetic analysis of
the 16S ribosomal RNA of the Bradyrhizobium strains in each of the inoculant product. The major
findings of this study is that nodulation failure of introduced B. japonicum is caused by a combination
of several limiting factors such as acidic nature of the soils as well as poor soil nutrition status
especially that of phosphorous. Nodulation failure was also prominent in the soybean farms where
there was no proper soil management practice. Results of the viability and shelf life studies also
indicate that nodulation failure is caused by using sub-standard soybean inoculants products available
on the market.
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INTRODUCTION

Fertilizer nitrogen (N) is one of the major agricultural
inputs worldwide to meet the nitrogen requirement of
several plants. However, in addition to being expensive
for most small scale and subsistence farmers, heavy use
of N-fertilizer is both harmful to the environment and
results in depletion of fossil fuels needed for the
production of nitrogen fertilizers (Bohlool et al.,1992). An

alternative and more sustainable process is biological
nitrogen fixation (BNF) by a group of symbiotic bacteria
called Rhizobia which fix atmospheric nitrogen (N2) and
make it available to plants (Hassen et al., 2012; Zahran,
1999; Bohlool et al., 1992).

Soybean [(Glycine max (L.) Merrill.)] is a legume of
tropical to subtropical origin and is one of the most
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