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Abstract

Agriculture, the backbone of uprising Indian economy, is under tremendous
pressure to meet the requirements of ever-increasing population. Moreover,
there is a constant threat to environmental health with the use of chemical
amendments. Hence there is an eminent need for an eco-friendly, long term
and sustainable boost in agricultural productivity in the presence of emanating
climatic adversities and environmental deterioration. While microbes have
been in application in agriculture since decades, they are still not considered
an economical alternative because of their poor performance and survivability
in field due to competition by resident microflora. The objective of the present
study was to come up with potent bacterial strains that could serve as plant
probiotic and stress buster for pigeonpea under adverse conditions. Hence
the focus was on selection of indigenous ACC deaminase producing strain
with multiple plant growth promoting (PGP) properties and better
survivability in vivo. Besides the non-target impact of such an application
was to be established to ascertain ecological health. ACC deaminase protects
the plant from abiotic and biotic stresses by specifically reducing the
deleterious stress ethylene levels. Enumeration of ACC deaminase bacteria
was done from rhizosphere of pigeonpea from a control experimental field
(without salinity stress), as well as from an experiment designed to simulate
salinity and drought stress conditions. Isolates were shortlisted on the basis of
various PGP properties such as indole acetic acid production, siderophore
production, nitrogen fixation, HCN production and salt tolerance. The isolates
were then assessed for plant growth promotion and mitigation of salinity stress

under controlled conditions, followed by validation in field. Further, to
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understand the impact such an application has on resident microbiome,
molecular microbiology techniques of denaturing gradient gel electrophoresis
and lllumina sequencing were applied. These bioinoculants not only proved to
be efficient in mitigating the stress and enhancing plant growth, but also
enriched the soil by its non-target impact of shaping the microbiome towards a
more beneficial bacterial community. These isolates hold potential for dual
benefit, i.e. plant growth promotion and plant protection, under stressed
agricultural environments. With a comprehensive polyphasic study from lab
to field the potency of ACC deaminase producers has been established,
which opens avenues for their widespread application to a range of crops

and other types of stresses.

Vi
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acdR: Gene encoding leucine responsive regulatory protein (LRP; negative
regulator of acdS)

acdS: Gene encoding ACC deaminase enzyme
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https://store.p212121.com/ctab/
https://store.p212121.com/ctab/
https://en.wikipedia.org/wiki/Ethylenediaminetetraacetic_acid
https://en.wikipedia.org/wiki/Ethylenediaminetetraacetic_acid

Abbreviations

ACO: ACC oxidase

ACS: ACC synthase enzyme
bp: Base pairs

CAS: Chroma azurole S
CBZ: Carbamazepine
cDNA: complementary DNA
CFU: Colony forming units
CID: Chemically induced drought
CLIN: Clindamycin

DAS: Days after sowing
DGGE: Denaturing gradient gel electrophoresis
EC: Electrical conductivity
FW: Fresh weight

g: Gram

G-ACC: y glutamyl-ACC
Ha: Hectare

HS: High salinity

IAA: Indole acetic acid
JA-ACC: Jasmonoyl-ACC
kDA: kilodalton

kg: Kilogram

M-ACC: Malonyl-ACC

MB: Mega-byte

Mha: Million hectare

min: Minutes

s: Seconds

MPa: Megapascal

MS: Medium salinity
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Abbreviations

MSI: Membrane stability index

NID: Naturally induced drought

OTU: Operational taxonomical unit

PGP: Plant growth promoting

PGPR: Plant growth promoting rhizobacteria
POD: Peroxidase

PS: Phosphate solubilization

rpm: Rotations per minute

RT: Reverse transcriptase

RWC: Relative water content

SAM: S-adenosyl-L-methionine

SOD: Superoxide dismutase

TNA: Total nucleic acid

ANOVA: analysis of variance

DMRT: Duncan’s multiple range test
FLASH: Fast length adjustment of short reads
QIIME: Quantitative insight into microbial ecology

UPGMA: Unweighted pair group method with arithmetic mean
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