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ABSTRACT

Due to rapid urbanization and industrialization, deleterious effects have been observed on
ecosystem, which includes impact on water, soil, air and biodiversity. To address this issue,
more attention has been laid on sustainable agriculture. Employment of bioinoculants is one of
the several methods used as a substitute of chemical fertilizers for sustainable agriculture,
because of their eco-friendly nature. Although the direct positive effect of bioinoculants on
plant growth has been well-established, study of role of their indirect effects, contributing to
the observed plant growth promotion, is still at its infancy. These agricultural amendments
when introduced in soil, in numbers much greater than their usual numbers, result in transient
perturbations in equilibrium of resident microflora. These introduced bioinoculants interact
with resident microbial community to exert cumulative effect on plants. Such indirect effects
on resident microflora, which can be both beneficial and deleterious, are known as ‘non-target

effects’.

The present study aimed to fill prime research gaps in the area, viz. efficacy and risk assessment
of bioinoculants, apart from their persistence in the rhizosphere of Cajanus cajan. Efficacy
assessment comprised of strategically designing a bacterial consortium for plant growth
enhancement Cajanus cajan. Risk assessment focussed on analysis of non-target effects of
these bioinoculants on resident bacterial community structure and function. A polyphasic
approach was adopted by employing both cultivation-dependent and cultivation-independent
methods to study the interplay of the consortium (Azotobacter chroococcum, Bacillus
megaterium and Pseudomonas fluorescens) on both resident and active bacterial community
structure and function (microbes participating in various steps of nitrogen cycle), alongwith
their impact on plant growth attributes. Culturable fraction of microflora was enumerated on
different selective media, while the total bacterial community was targeted by community-level
physiological profiling (CLPP), denaturing gradient gel electrophoresis (DGGE), quantitative
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polymerase chain reaction (QPCR) and next-generation sequencing (NGS). 16S rRNA marker
was used for DGGE and NGS, while for g°PCR both 16S rRNA and molecular markers involved
in nitrogen cycle (nifH, amoA, nirK and narG) were used. These effects were also compared
with the impact exerted by chemical fertilizers at recommended dose. The amount of chemical
fertilizers that could be replaced by these bioinoculants, without compromising on grain yield,
was also assessed. Finally, their impact was seen on the survivability of human pathogen
Listeria monocytogenes. The bioactive compounds responsible for the inhibition of

L.monocytogenes were identified.

From the present piece of work it was concluded that bioinoculants competed well with the
chemical fertilizers in terms of plant growth parameters and grain yield at field level. Upon
tracking of bioinoculants they were observed to persist in soil only till flowering stage, though
their effects were evident till harvest stage of the plant. The positive non-target impact of the
consortium was visible on beneficial rhizospheric bacterial population, viz. nitrogen fixers,
nitrifiers, phosphate solubilizers etc., rendering them “safe” for field application at larger scale.
The consortium negatively impacted the survivability of human pathogen L.monocytogenes.
Their negative effect on the survivability of human pathogen broadens the horizon of the
application of these agricultural amendments not only for the benefits on plant health but also

on humans.
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