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ABSTRACT

A pot culture experiment was conducted to study the effect of dual inoculation of Rhizobium
leguminosarum biovar phaseoli and Piriformospora indica on the growth of Phaseolus vulgaris L.
grown in soil treated with vermicompost. French bean (Phaseolus vulgaris L.) were grown with
and without vermicompost, inoculated, or uninoculated with R. l biovar phaseoli and P. indica
singly or in combination using sterile soil. Treatment effects on plant growth, percent root
colonization, and nutrient uptake of plants were evaluated.

In the flowering stage, dual inoculated plants with or without vermicompost showed the best
nodulation compared to other treatments. Rhizobial inoculation positively influenced nodulation of
plants. Dual inoculation with Rhizobium and P. indica significantly increased shoot length, root
length, shoot fresh weight, and root fresh weight as compared to rest of the treatment. Dual
inoculated plants with Rhizobium and P. indica increased the shoot length by 26.58%, root length
by 46.26%, shoot fresh weight by 62.58%, shoot dry weight by 44.21%, root fresh weight by
112.50%, and root dry weight by 86.67% respectively over the control plant. However, the results
were not statistically significant for shoot and root dry weight, although all the treatments showed
greater shoot and root dry weight than the control plants.

In harvesting stage, shoot length, root length, shoot weight, root weight, pod number, pod fresh
weight and dry weight were more pronounced in dual inoculated plants with vermicompost
compared to other treatments. Dual inoculated plants with Rhizobium and P. indica along with
vermicompost increased the shoot length by 21.97%, root length by 61.74%, shoot fresh weight by
54.32%, shoot dry weight by 83.92%, root fresh weight by 152.94%, root dry weight by 147.61%,
pod number by 107.33%, pod fresh weight by 84.08% and pod dry weight by 160% respectively
over the control plants. Shoot and root NPK uptake were significantly higher in dual inoculated
plants with vermicompost compared to rest of the treatment. The percentage increased in shoot and
root nitrogen, shoot and root phosphorous and shoot and root potassium in dual inoculated plants
along with vermicompost were 78.85%, 156.75%, 72.72%, 105.26%, 51.71%, and 66.15%
respectively over the control plants. Percent root colonization by P. indica was significantly higher
in dual inoculated plants with or without vermicompost. Control and the plants without P. indica
inoculation were devoid of any root colonization. Percent root colonization by P. indica was found
to be increased in fruiting stage than in flowering stage.

In general, dual inoculation showed better results than single inoculation and better positive effects
of dual inoculation were observed in plants grown in vermicompost treated soil than vermicompost
non-treated soil suggesting higher dependency of vermicompost on these symbionts for better
growth and development.

Key words: dual inoculation, percent root colonization, P.indica, Rhizobium
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