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HICHLIGCGHTS

# Ad resistant Bocillus aryabhattal ASE strain solated from contaminated rhizosphere.
= ASE strain could molerate As (v) and As (1) wptn 100 mM and 30 mM respectively.

o it exhibited IAA and siderophore production, P-solubilization and ACCD activily.

» High As remanval and bosccumulation of ASS confirmed from variow fm vifro stodies.

= It improved rice seedling growth wnder As{V)-spileed soil by reducing phytotesicity,
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ABSTRACT

The biological agents have been uiilired a5 an alfordable alvernative fo conventional costly metal
remediation technologes for Lt few years. The present investigation introduces arsenic (As) restant
plant growth promoting rhizobacteria (PCPR) Bolsted from the As-contaminated agricultural feld of
West Bengal, Inclia that alleviates arsenic-induced tooucity Jind exhibited mamy plant growth promoting
traits (PCPL The isolated strain designated as ASS has dentified 28 Bocillus aryobhaitel based on
phenotypic characteristics, physio-blochemical tests, MALDI-TORMS bic-typing FAME analysis and 165
DNA sequence homology. The strain found (o exhibil fve limed more reditlande (o arienale than
arsenite with minimum mhibkitory concentrations (MIC) being 100 mbd and 20 mM respectively. The
result showed that sccomulation of As was evidenced by SEM- EDAX, TEM-EDAX studies, The inlra-
celhular sccumulation of srsenic was also confirmed as in bacterial biomass by AAS, FTIR, XRD and XRF
analyses. The increated rate of As (V) reduction by this strain found 1o be exploited for the remisdiation of
arsenic in the contaminated dgriculiural Beld The sirain also found (o exhibil important PCP fraiis vie,
ACC deaminase sctivity (2022 nmol s-ketobutyrate/mg proteinfh], LA produdtion (166 pgimi] Ny fixs-
than (032 pgN fed/ljmg profeind) and sidérophare production (72X) etc. Positive influenced of ASG
drain on ride seedlings growth promotien under Ad stredd wad observed considering the several
maorphological, liochemical parameierns incuding anBoxidants activities a8 compared with an uninoc-
ulsied set. This this strain might be exploited for stress amelioration and plani growth enhancemeni of
rice cullivar under arienic spiked agritultural soil.
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Abbreviations: MALDITORMY, Mutrix stoeed Lter desorplon lontation-tirmne
ol fhight muis wpectrometny; FAME, Farty aod methyl cnter; SEM, Scanning elec.
tron mucrescopy: TEM, Tranemsion electnon microsoopry: EDAY, Energy disperzive
Xeray spectroscopy; FTHL Foorser transform mfrared spectroscopy; XRF, Xeray
flucnesce nee.
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Arsenic is a toxtic metaliod caused serious health probiems were
described as “the greatest mass poisoning in human history™ by
World Health Organization (WHO, 2001) and recognized as “Class-
1 human carcinogen” by the USEPA (United States Environmental
Protection Agency) as a global cencern (Mg ef al, 2003) In the
periodic table, Arsenic (As) belongs 1o a group 15, period 4, P block
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Role of ACC Deaminase as a Stress =
Ameliorating Enzyme of Plant Growth-
Promoting Rhizobacteria Useful in Stress
Agriculture: A Review

Pallab Kumar Ghosh, Tarun Kumar De, and Tushar Kanti Maiti

Abstract The crop production is inhibited by a large number of both biotic and
abiotic stresses. These stresses include presence of toxic heavy metals, high salt,
flood, drought, temperature, wounding. various pathogens, etc. The agricultural
production was intensified by management of these stresses with increased use of
chemicals, and it needs more attention for incoming population explosion. These
chemical inputs caused several harmful effects on the environment and sustainable
agriculture. It is ne3cessary to decrease dependence of chemical input for sustain-
able agriculture with a holistic approach and also essential for environmental pro-
tection. One such possible approach is the use of |-aminocyclopropane- | -carboxylate
(ACC) deaminase-producing plant growth-promoting rhizobacteria (PGPR) to pro-
tect the crop plants from the harmful effects of both biotic and abiotic stresses. The
enzyme ACC deaminase (EC 4.1.99.4) regulates stress ethylene production by cata-
lysing ACC into a-ketobutyrate and ammonia. Various research works have docu-
mented the application of ACC deaminase-producing PGPR under both normal and
stressed conditions responsible for the increased growth, health and productivity of
crop plant. These beneficial rhizobacteria may decrease the dependence on agro-
chemicals (fertilizer and pesticides) to stabilize the agroecosystems and maintained
sustainable agriculture. Different biochemical and biophysical properties of this
enzyme and its regulation have been briefly described. This review also describes
the role of ACC deaminase enzyme in plant growth and production by ameliorating
different stress conditions including heavy metal, salinity, drought, flood. tempera-
ture. etc. Finally, the latest paradigms for useful apphication of ACC deaminase-
containing plant growth-promoting rhizobacteria in different agroecosystems have
been discussed comprehensively under stress conditions to highlight the recent
scenario with the aim to develop future insights.
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