Abstract

Climbing bean (Phaseolus vulgaris L.) production in Kenya is greatly undermined by low soil
fertility, especially in agriculturally prolific areas. The use of effective native rhizobia inoculants
to promote nitrogen fixation could be beneficial in climbing bean production. In this study, we
carried out greenhouse and field experiments to evaluate symbiotic efficiency, compare the
effect of native rhizobia and commercial inoculant on nodulation, growth and yield parameters of
mid-altitude climbing bean (MAC 13 and MAC 64) varieties. The greenhouse experiment
included nine native rhizobia isolates, a consortium of native isolates, commercial inoculant
Biofix, a mixture of native isolates + Biofix, nitrogen treated control and a non-inoculated
control. In the field experiments, the treatments included the best effective native rhizobia isolate
ELM3, a consortium of native isolates, a commercial inoculant Biofix, a mixture of native
isolates + Biofix, and a non-inoculated control. Remarkably, four native rhizobia isolates ELM3,
ELM4, ELMS5, and ELM8 showed higher symbiotic efficiencies compared to the Biofix.
Interestingly, there was no significant difference in symbiotic efficiency between the two
climbing bean varieties. Field results demonstrated a significant improvement in nodule dry
weight and seed yields of MAC 13 and MAC 64 climbing bean varieties upon rhizobia
inoculation when compared to the non-inoculated controls. Inoculation with ELM3 isolate
resulted to the highest seed yield of 4,397.75 kg ha*, indicating 89% increase over non-
inoculated control (2,334.81 kg ha ) and 30% increase over Biofix (3,698.79 kg ha ). Farm site
significantly influenced nodule dry weight and seed yields. This study, therefore, revealed the
potential of native rhizobia isolates to enhance delivery of agroecosystem services including
nitrogen fixation and bean production. Further characterization and mapping of the native
isolates will be imperative in development of effective and affordable commercial inoculants.



