VOLUME-7, ISSUE-8, AUGUST-2018 « PRINT ISSN No 2277 - 8160

Original Research Paper Agricultural Science

Amrita Kanchan

IDENTIFICATION OF BENEFICIAL ENDOPHYTES AGAINST BLACK ROT DISEASE
IN CAULIFLOWER BY USING FAME ANALYSIS

Dr Dinesh Singh* *Corresponding Author

Dr Archana Tiwari

ABSTRACT Black rot is a destructive disease of cauliflower through out the world caused by Xanthomonas campestris pv.
campestris (Pammel) Dowson. The black rot pathogen is seedborne and spreads in the vascular system of the leaf
and stem. In the present study Endophytic microorganisms that colonize the internal tissues of plants enhance agricultural production
through plant growth promoting mechanisms. Considering the enormous potential of the endophytic bacteria, a research programme was
framed to study the role of these bacteria in plant growth promotion of crop plants belonging to vegetables. The endophytic bacteria were
isolated from different parts of cauliflower plants. Forty one out of the eighty eight bacterial isolates selected were Gram positive belonging
to Bacillus sp. while forty seven were Gram negative belonging to Citrobacter, Acinetobacter, Pseudomonas. More than 50% of all the
endophytic isolates produced P solubilization, Indole acetic acid, Acetelene reduction assay activity, Ammonia and HCN in the culture
broth. After screening of all positive samples we got two bacteria colony appear highly sensitive against black rot disease with sample code
PSBnR5 and PSBkS10. So we identify these samples through high end molecular technology i.e Fatty acid methyl esterase (FAME) analysis
technology. By using FAME analysis was used and isolate PSBnR5 had similarity index 0.54 which confirmed as Bacillus subtilis and isolate
PSBkS10 were belonged toPseudomonas fluorescens with similarity index 0.75.
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Introduction

Cauliflower (Brassica oleracea) ia annual plant and one of the widely
consumed vegetable of several, in the family Brassicaceae. It has a
remarkable nutritional values as it contains high dietary fiber,
vitamin C as well as many phytochemicals (carotenoids,
glucosinolates and Indole-3-carbinol), antioxidants and anticancer
compound such as sulfonates (Alvarez 2000).

The cauliflower crop is imperiled to attack by a variety of
phytopathogens by both fungi and bacteria during nursery as well
as in field conditions. Among various diseases black rot, being
caused by bacterium Xanthomonas campestrispv campestris is
responsible for considerable loss in crop yield, Along with
cauliflower some other crucifers e.g mustard, cabbage, radish are
alsovulnerabletothis disease Jemsonetal.(2010).

Due to extensive use of pesticides on various food crops includes
vegetablesis leading threat to food safety and ecological balance, In
this consequence it is needful to find eco-friendly. The most
appropriate combinations of chemical fertilizer and biological
components can contribute to enhanced crop production, Suresh
babu et al.(2016) and are economically viable and environmentally
sustainable.

Dey et al.(2004) reported role of PGPR in seed emergence, growth
and crop yield. The main aim of biotechnological development
based on PGPR has been to develop soil inoculants that can
contribute to sustainable agriculture, there by diminishing the need
for use of chemical fertilizers and pesticides (Adesemoye and
Kloepper, 2009).

The Pseudomonas sp. and Bacillus sp. genus are mostly found in
consortia of rhizosphere colonizing bacteria due to their fast growth
rate and adaptable to different soil nutrients. These both groups are
reported to have significant disease control capabilities for range of
plant pathogens due to production of several antifungal and
antibacterial bioactive molecules Nihorimbere et al.(2011). Many
Pseudomonas sp. and Bacillus sp are also scale up to industrial level
as most successful plant growth promoting and potential
biocontrol agents.In the present study, We undertook two potential
isolates Pseudomonas fluorescens PSBkS10 and Bacillus subtilis
PSBNnR5 and further proceed with our main aim to evaluate

antagonism for Xanthomonas campestris ; Role in eliciting plant
growth and nutrientmanagementor crosstalk.

Materialand Methods

Growth and maintenance of organisms used in this study

The strains PSBkS10 and PSBnR5 isolated from cauliflower sample of
the Division of Plant Pathology, ICAR-Indian Agricultural Research
Institute, New Delhi. X. campestris pv. campestris strains Xcc-C1 was
isolated from black rot infected cauliflower at, IARI Research Farm,
New Delhi by using standard procedure of isolation. All bacterial
strains were maintained at4°Cin YDC medium.

Identification of Microorganisms Using Fatty Acid Methyl

Young pure cultures were grown on TSB agar for 24 or 48 h at 28°C.
Strains that could not grow under these conditions were either
grown for a longer time (72 or 96 h) or on Marine broth (Difco) with
1.5% Bacto-agar (Difco). The FAME profiles of the latter were used for
clustering but not for identification. A quantitative analysis of
cellular fatty acid compositions was further performed, using the
gas-liquid chromatographic procedure as previously described
(Mergaert et al 1993) he resulting profiles were identified with the
Microbial Identification software (MIDI) using the TSBA database
(version 4.0) (Microbial ID, Newark, DE, USA). For clustering, the data
were transferred to BioNumerics software (Applied Maths, Kortrijk,
Belgium) and compared by UPGMA of the Canberra metric
coefficients calculated between the FAME profiles. To test the
reliability of the cluster identifications, the FAME profiles were also
compared to several reference profiles from the TSBA4.0 library, by
UPGMA of the Euclidean distance coefficients. For representative
pure cultures of each cluster, cell morphology, Gram stain and spore
formation was recorded.

Resultand discussion

After screening of all positive samples we got two bacteria colony
appear highly sensitive against black rot disease with sample code
PSBnR5 and PSBkS10. So we identify these samples through high
end molecular technology l.e. Fatty acid methyl esterase (FAME)
Analysis technology. After identification l.e. FAME analysis we got
same result with both sample id. Sample id PSBnR5 confirm as
Bacillus subtilis with similarity index 0.54 and sample id PSBkS10
Confirm as Pseudomonas fluoresceins with similarity index 0.75
.Both samplesid result confirm as following.
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Matches:
Library Sim Entry Name
RTSBA6 0.733 Pseudomonas-fluorescens
0.634 Pseudomonas-mucidolens
0.631 Pseudomonas-savastanoi-oleae
0.610 Pseudomonas-syringae-syringae
A
]
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Conclusion

From the above study itis concluded that Sample id PSBnR5 confirm
as Bacillus subtilis with similarity index 0.54 and sample id PSBkS10
Confirm as Pseudomonas fluoresceins may help in suppressing black
rot disease pathogen ultimately cauliflower production will
increase.
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