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strains), P. aeruginosa (2 strains), P. fluorescens (40
strains), P. putida (17 strains), P. hydrophilla (3
strains), P. fragi (1 strain), P. oleovorans (1 strain), P.
aisophila (1 strain), P. convexa (1 strain), P.
desmolyticum (3 strains).

Our New Director General
Dr. S. Ayyappan has joined as
Secretary Department of
Agricultural Research and
Education (DARE) and Director
General, Indian Council of Agricultural Research on
January 1, 2010. Dr. Ayyppan has obtained his B.F.Sc
and M.F.Sc. degrees from College of Fisheries,
Mangalore and Ph.D. from Bangalore University. In his
distinguished career of over 30 years, he has headed
two ICAR institutions, namely, Central Institute of
Freshwater Aquaculture and Central Institute of
Fisheries Education, before becoming the Deputy
Director General (Fisheries) in Indian Council of
Agricultural Research in the year 2002. The Scientific
contribution of Dr. Ayyappan is well recognized in
international scientific community. The NBAIM family
congratulate Dr. Ayyappan.

F

16S rDNA based PCR primers specific for
fluorescent pseudomonads were designed and
validated in silico and in vitro. The primer
sequences are PSF1(5'-CGACGATCCGTAACT
GGTCT-3') PSR1(5' CGGACTACGATCGGTTTTG 3')

Development of diagnostic kits for the Identification of
Fluorescent Pseudomonas
The objective of this study was to develop a 16S
rRNA gene based PCR protocol for the selective
detection of Pseudomonas in environmental samples.
Sequence information of 16S rRNA sequences
available from RDP and GenBank were compiled and
searched for Pseudomonas-selective PCR (Ps-PC)
primer sequences.
F

A total of 86 strains of Fluorescent Pseudomonads
were identified i.e. Pseudomonas plecoglossicida
(13 strains), P. mosselii (1 strain), P. libensis (2

Conserved regions in 16S rDNA region of
different species of fluorescent Pseudomonas
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Diversity of microorganisms from extreme habitats
Hot springs
F

Aerobic, thermophilic bacteria were isolated and
characterized from water and sediment samples
collected from Yumtang and Yumesamdong Hot
springs of India, having pH 6.5.

F

The total number of microorganisms in the
sediment and water samples were 2x103 cfu ml−1.

F

53 morphotypes were selected, 19 out of which
could grow at temperature 45ºC and 11 at 60ºC.

F

Combined dendrogram based on ARDRA
analysis revealed the existence of 22 clusters (Fig.
2) among the isolates. Further molecular
characterization work is in progress.

Combined dendrogram showing similarity among
the isolates based on RFLP analysis with Alu I and Taq I

16S rDNA PCR-RFLP analysis with Taq I

Salt lake
Water and sediment samples collected from
Sambhar salt lake, Rajasthan showed population
count ranging from 3 – 78 x 104 g-1 soil. Out of 59
morphotypes, 11 were found to grow at 20% NaCl
and at pH of 12. The molecular diversity clustered
the bacteria into 29 groups and the sequencing
of 16S rDNA led to the identification of novel
strains. Novel strains of bacteria identified from
Sambhar lake were Halomonas sp.,
Marinobacter alkaliphilus, Marinobacter
hydrocarbonoelasticus, Halomonas variabilis,
Alteromonadales bacterium, Nitrinicola
lacisaponensis, Bacillus thuringiensis,
Chromohalobacter salexigens, Marinobacter
aquaeolei, Ochrobactrum sp., Micrococcus sp.,

F

F

Tsukamurella sp., Bacillus horikoshi and
Micrococcus luteus.
Out of the 80 isolates from the Chilka Lake, Orissa,
one of the important hot-spot for microbial
diversity in India, 25 were selected as
representative isolates on the basis of PCR-RFLP
and were sequenced further. DNA sequencing
and phylogenetic analysis revealed that all the 25
isolates obtained from the lake showed 98 to
100% similarity with the sequences within the
GenBank. Among the isolates, majority of them
showed sequence similarity to the genus
Methylobacterium (68%) followed by
Hypomicrobium(12%), Methylophillus (12%),
Ancyclobacter (4%), and uncultured
methylotrophic bacterium (4%).

Psychrophilic conditions
In soil samples collected from Leh, Laddakh, J & K,
the bacterial count ranged from 1.5 to 4.2 x 104 g-1 or
ml-1 , whereas the fungal counts were insignificantly
very low. A total of 80 bacteria able to grow at 4 0C
were isolated. All the bacterial isolates showed
production of exopolysaccharides. Among the
isolates, 6 bacteria and 8 fungi were found to be
psychrotolerant and could not grow beyond 15 oC.
16S rDNA-RFLP analysis with Hae III and Hha I revealed
greater diversity among the isolates. Combined
dendrogram based on RFLP analysis revealed 20
clusters among the isolates. Molecular analysis of ITS
region followed by sequencing led to the
identification of several novel psychrotolerant species
viz. Thaelobolus macrospores, Asordina sibutii,
Geomyces sp., Penicillium sp., Ulocladium consortiale
and Ulocladium sp.
Mangrove Ecosystem
Aerobic halophilic bacteria were isolated from
the mangrove soil sample of Goa. The total number of
microorganisms in the soil samples were found to be
103cfu g-1. Out of 40 selected morphotypes, 8 showed
growth at 15% NaCl concentration, while 4 at 20%.
Genomic DNA was isolated and 16s rDNA
amplification of 40 isolates was carried out.
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Actinomycetes isolates were diverse with respect
to morphological and biochemical attributes.
Further molecular characterization with respect
to 16S rDNA and Pattern Restriction Analysis (PRA)
is under progress.

16S rDNA amplification from selected actinomycete isolates

Exploration of fungal Biodiversity in extreme
environments
Extremophiles can be grouped according to
condition in which they thrive. Fungi are known to
survive in extreme climatic conditions such as
thermophilic, psychrophilic, barophilic, halophilic,
acidophilic and alkaliphilic condition. The soil samples
collected from Chilka Lake varied from pH 7.5-9.5 from
site to site. The cfu count of fungus varied with
different growth media e.g. among Potato dextrose
agar (PDA), Malt Extract agar (MEA), Soil extracrt agar
(SEA), Sea Water Agar (SEA) used, the cfu value was
higher in PDA (5.17X105g-1) and MEA (6x105 g-1 soil)
compared to other media (3-5x105 g-1). Total 45
halotolerant fungal isolates were isolated from Chilka
lake. Among them, 10 isolates could grow at 15% NaCl
concentration. Further study is in progress.
Diversity of Actinomycetes from Extreme
Environments
F
Soil and water samples from Psychrophillic lakes
of Sikkim viz., Gurudongmer lake (highest lake of
India, MSL 17,300 ft) and Chongu lake as well as
hot springs of Sikkim (Yumthang and
Yumisamdong) were collected.
F
A total of 66 isolates were collected from
psychrophillic lakes and hot springs of Sikkim on
different media like Starch casein agar,
Actinomycetes isolation agar, Soil extract agar,
and various ISP media and different enrichment
techniques (i.e., physical and chemical
enrichments) for selective isolation of different
genera. Isolates were characterized by different
morphological and functional features like
mycelia color, spore color, pigment production
and various other biochemical tests.
F
Biochemical characterization for identification of
Psychrophillic and thermophilic isolates was done
using urea hydrolysis, lysozyme resistant, starch
hydrolysis and tyrosine hydrolysis tests and totally
49, 32, 30 and 26 isolates, respectively recorded
positive.

Methylotrophs from tropical crop plants
Out of 75 isolates taken from rhizosphere and
phyllosphere of 16 different tropical crop plants, most
were pink pigmented facultative methylotrophs
(PPFM). The isolates were authenticated with the
functional gene amplification i.e. mxaF and then
further subjected to the PCR amplification of the
phylogenetic molecular marker 16SrDNA. On the
basis of ARDRA pattern obtained by using three
different endonucleases, it is found that the Species
richness and evenness were high in the phyllosphere
of the plants. The representative isolates were then
further sequenced to reveal their identity.

Methylotrophs on leafs, 16S rDNA amplification
and ARDRA of Methylotrophs
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MxaF gene diversity from brakish water Chilka Lake
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Genetic and functional diversity of Streptomyces in
effluent treated crop fields
F
Irrigation of farm fields with pulp and paper mill
effluent from Century Pulp and Paper Mill in
Uttarakhand for over last 20 years increased
streptomyces population (120x105 in EIF) as
compared to the fresh water irrigated fields
(48x103 in WIF).
F
Streptomyces isolates varied in production of
indole acetic acid, siderophore and Psolubilisation capacity but no significant variation
in production of extracellular enzymes was
observed.
F
16S rRNA gene sequencing revealed the isolates
to be as S. variabilis, Streptomyces spp, S.
glaucescens, S. viridochromogenes, S.
cinnabarinus, S. aburaviensis, S. viridis, S.
xylophagus, S. macrosporeus, S.
thermocarboxydus, and S. albogriseolus.

Dendrogram with clustering of 45 isolates of actinomycetes
from effluent contaminated fields generated from restriction
of 1,500 bp 16S rRNA gene amplicon by three different
restriction enzymes.
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Effect of chitin on biological efficacy of Trichoderma
spp. against tomato root rot
Six Trichoderma spp. (T. harzianum, T. viride, T.
F
hamatum, T. pseudokoningi, T. koningi, and T.
lectea) were evaluated against rot in tomato with
the addition of different levels of chitin in soil.
F

Among the six isolates tested, T. koningi with chitin
(1%) showed the strongest antifungal activity
against R. solani in foot and also stimulated the
plant defense in tomato.

F

Reduction in disease incidence was pronounced
when chitin was applied with antagonists and
enhanced plant defense mechanism by
increasing the level of chitinase, peroxidase,
polyphenoloxidase, phenylammonialyse
enzymes and total phenol content. Biocontrol
efficiency of antagonistic Trichoderma spp. was
directly stimulated by the addition of chitin.

Screening for rhizospheric competence
F
The rhizobacteria were isolated from rhizospheric
soils of various Solanaceous plants from
vegetable growing areas of eastern U.P. These
isolates were screened for antagonistic potential
against soil born pathogen i.e. Fusarium
oxysporum f sp. lycopersici, Rhizoctonia solani, F.
udam, F. ciceri. On the basis of preliminary
screening and growth promoting traits, six
rhizobacterial strains were selected for
comparative rhizosphere competence and root
colonization ability under in vivo condition. The
selected isolates were tagged with Clontech
pgfp vector through transformation in order to
elucidate mechanisms of rhizospheric
competence and root colonization through
Confocal laser scanning microscope.
Screening for Oxalate Oxidase gene
F
Sclerotinia sclerotiorum affects yield in several
economically important corps by inciting serious
stem or root rot diseases in more than 500 plant
species. Sclerotinia sclerotiorum acidifies its
ambient environment by producing oxalic acid.
The production of oxalic acid during plant
infection has been implicated as a primary
determinant of pathogenicity in S. sclerotiorum.
F

C47 (GQ268021)

59

Nutrient Management, PGPR and Biocontrol

Streptomyces viridochromogenes EU812168
0.01

Phylogenetic tree based on the 16S rRNA gene sequences of
actinomycetes isolates and their closest phylogenetic
relatives. The tree was created by the neighbour-joining
method. The numbers on the tree indicate the percentage
of bootstrap sampling derived from 1000 replicates.

Among thirty five fungal strains evaluated for
antagonistic potential against S. sclerotiorum,
only 10 isolates showed potential antagonism.
These fungal isolates were subjected to grow on
Minimal medium containing 1% oxalic acid, or
without oxalic acid. Growth rate of fungal isolates
on minimal medium was very slow compared to
growth on PDA medium. Most of the isolates
inoculated on minimal medium containing 1%
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oxalic acid did not grow except only two fungal
isolates. It is supposed that these two fungal
isolates can slowly express the gene responsible
for Oxalate oxidase enzyme in presence of OA to
degrade. Simultaneously, genomic DNAs are
isolated for checking the presence of Oxalate
oxidase gene with OXO primers in fungal strains
which showed antagonism to S. sclerotiorum
pathogen. Further work is in progress.
Cyanobacteria-mediated induced metabolic
responses in rice correlates with plant health
F
Rice variety UPR 1823 was inoculated with
different cyanobacterial strains namely Calothrix
geitonos, Oscillatoria acuta, Phormidium fragile,
Tolypothrix
tenius, Anabaena doliolum,
Plectonema boryanum,
Aulosira fertilissima,
Anabaena oryzae and Hapalosiphon intricatus
in sterile soil (soil:sand at 3:2, w:w) and allowed to
grow in the glass house conditions. Length of root
and shoot of inoculated rice plant were greater
than uninoculated rice plant. Total protein, total
phenolic content, chlorophyll 'a' content and
phenylalanine ammonia lyase (PAL) activity in
inoculated plant was higher than uninoculated
rice plants. The results of metabolic profiling of
intracellular extracts of leaves, root and soil
adhering rhizosphere of rice plants indicated the
accumulation of various poly phenolic
compounds, phenolic acids and flavonoids (rutin
and quercetin).
F

Growth hormones e.g. indole acetic acid and
indole butyric acid were higher in treated plants
and inoculated soils than untreated plant and
soils. Metabolic profiling of exudates from the
inoculated plant roots indicated comparatively
higher presence of these compounds in
inoculated conditions than in the un-inoculated
plant.

Metabolic responses to salinity stress in certain
filamentous cyanobacteria
F
Cyanobacterial cultures Anabaena doliolum,
Oscillatoria acuta, Hapalosiphon intricatus and
Plectonema boryanum were routinely grown at
25±10C under continuous illumination (70/~Em-2.s-l)
in BG-11 medium with different NaCl
concentrations (0, 0.5, 1.0, 1.5, 2.0, 2.5). Fresh
biomass, total protein, chlorophyll a, carotenoid
contents decreased continuously with an
increase in salinity. Contents of reducing sugars
and total phenolics showed varying degree of
variation under salinity in Anabaena doliolum,
Oscillatoria acuta, Hapalosiphon intricatus and
Plectonema boryanum. Various poly phenolic
compounds like phenolic acids and flavonoids
were analysed in intracellular and extracellular

extracts of all cyanobacterial species under
investigation.
Bacteria-mediated salt tolerance responses in wheat
F

F

F

F

F

F

F

F

Five strains of bacteria AS-121 (Bacillus pumilus),
AS-40 (Pseudomonas mendocina), AS-18
(Arthrobacter sp.), SL-11(Nitrinicola
lacisapnensis), SL-9 (Halomonas sp.) were
evaluated for their plant growth promoting
attributes under salt stress conditions.
Seed of wheat cultivar PBW-343 were used for
seed bacterization for pot experiment and a
salinity of 4.3 dS m-1 was maintained in all pots.
AS-121, AS-40, and SL-11 inoculation significantly
improved biochemical status of the plants in
terms of chlorophyll, total soluble sugars, reducing
sugars, proline, phenol and total protein contents.
Root exudates from bacterized plant roots
significantly induced growth rate of bacterial
strains.
Seed germination test with control seed and
seeds treated with soil extract of respective
bacterial strains showed better seed germination
as compared to control (untreated seed).
The up-regulation of anti-oxidative enzymes viz.
peroxidase, polyphenoloxidase, phenylalanine
ammonia lyase (PAL) and ascorbate peroxidase
was observed in plants in salt stress conditions.
Metabolic profiling and characterization of root
exudates is adding significantly in the greater
understanding of the occurrence of enhanced
exudation of specific compounds under seed
bacterization.
Isolation and characterization of drought tolerant
bacteria from severely drought affected areas
(Rajasthan and Kuchch region in Gujarat)
resulted in 50 isolates.

Utilization of Actinomycetes to Alleviate Salt and
Drought Stress for Cereal Crops
F

F

Soil sampling survey was carried out for the salt
affected regions of Kanpur, Fatehpur, Auraiya,
Etawah, Mainpuri Districts of Uttar Pradesh for the
isolation of salt tolerant actinomycetes and
collected a total of twenty three soil samples.
The pH of the soil samples ranged from 7.2 to 10.8,
electrical conductivity measured at the range
from 0.10 to 13.33 dS/cm. The soil samples were
used directly or with different enrichment
techniques followed by serial dilution and plating
for the isolation of diverse genera of
actinomycetes. The enrichment techniques
included heat treatment at 80°C for 15 min,
phenol (1.5%) treatment for 30 min, SDS (0.05%) for
30 min, CaCO3(0.1%) for 5 days. Serially diluted
enriched soil samples were plated on different
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F

F

F

media (Actinomycetes isolation agar, Starch
casein agar, humic acid vitamin agar, ISP 3 and
ISP 4). After 7 days of incubation, no significant
actinomycetes colonial growth was observed on
ISP 3, ISP 4 media and heat treated soils.
A total of 28 morphotypes of actinomycetes were
isolated using different media and enrichment
methods. The colony forming units were recorded
in the range of 0.1 to 80 X103.
Soil and plant samples were also collected from
salt and drought affected regions from Bikaner
and Jaisalmer districts of Rajasthan. A total of 20
salt affected soil samples, 24 drought affected soil
samples and 22 plant root samples were
collected.
For isolation of rhizospheric actinomycetes from
drought affected soil and endophytic
actinomycetes from plants different media and
enrichments were used maintaining 85% relative
humidity. A total of 65 endophytic actinomycetes
were isolated and the colony forming unit was
recorded in the range of 0.1 to 9 X103. Isolation of
rhizospheric actinomycetes and morphological,
biochemical characterization of the endophytic
actinomycetes is under progress.

Culture collection
Within a very short span of time since its inception,
NBAIM has recorded collection and conservation of
more than 3000 accessions in its culture bank
including bacteria, Fungi, actinomycetes and
cyanobacteria. The culture collection unit is now
equipped with well established laboratory for
characterization, preservation and maintenance of
different types of microbial cultures, passport data
information of microbial holdings in electronics format
in a custom made data management software for
easy access, fast monitoring for lyophilization
schedule, and timely revival alerts. An electronic
surveillance system has also been installed to monitor
the functioning of NAIMCC. It has published the
catalogue of microorganisms holdings with the
NAIMCC along with their accession numbers and
salient characteristic features.
Microbial genomic resource repository
NBAIM, with its well maintained and advanced
'Microbial Genome Resource Repository' (MGRR), is
facilitating long term storage of different kinds of
genetic materials of agriculturally important
microorganisms accompanying the data base for its
judicious operation and utilization. The same is being
maintained in a selected individual, clone and in
plasmids. Equipped with the most modern
instrumentation facilities like Robotic DNA Extractor,
Gene analyzer, High Throughput Electrophoresis
systems, PCRs, Ultra-modern gel-imaging system and

Pyrosequencer, MGRR is dedicated to serve the
Nation in conserving and managing the genetic
wealth of Agriculturally Important Microbes for their
useful exploitation.
Long term preservation of genetic material (e.g.
DNA, RNA, genes, clones, vectors, primers, probes,
etc.) of Agriculturally Important Microorganisms is in
process at the Bureau. This is the first attempt not only
in the country but also in the South Eastern Asia to
construct a Gene Bank of Agriculturally Important
Microorganisms.
Presently a total of 440 genomic DNA from
different Bacteria, Fungi and Actinomycetes cultures
have been preserved in 05 replicates each till now. A
standard concentration of genomic DNA is being
preserved in TE buffer at 4˚C and -20˚C also. In future
we will preserve the genomic DNA in lyophilized form
also. MGRR have different kinds of vectors e.g. pGFP,
pUC18, pUC19, THα-5, T-vectors and species specific
probes, etc.
NAIP projects
Bioprospecting of gene and allele mining for abiotic
stress tolerance
F

From Sambhar Salt lake, Rajasthan and saline
regions of Kucchh, Gujrat, 36 and 58 isolates of
bacteria, respectively, were obtained and
screened for salinity tolerance. Three isolates
were able to grow well at the 20% salinity in the
growth medium. From kucchh region 30 pure
isolates of fungi were obtained and their
screening at different salt concentrations is in
progress.

F

75 bacterial and 19 fungal isolates were obtained
from the water samples of Tsongu lake and
Gurudongmar lake region of Sikkim which were
capable of growing at 10 and 4 oC.

F

Similarly from hot water springs of Munger, fungal
isolates capable of growing at 55 oC were
obtained.

F

Five fungal isolates were also found capable of
growing at 55 oC which were isolated from saline
regions of Kucchh, Gujrat. Isolations from the
water samples from Manikaran thermal springs
are under process.

F

The genes of different traits responsible for making
fungi and bacteria capable of growing at
extreme conditions of temperature and salinity
were identified from literature and their primer
sequences for amplification of known genes and
there alleleic variations were designed and
validated. Some of the genes are opuA, opuC,
ProP, ProU BetL, ggp, ProBA, Choline mono
oxygenase gene, Betaine aldehyde
hydrogenase gene apnhaP (Na+/H+antiporter),
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xyL1, ERG10, ehHOG, beta tubulin, Hsp70,
Hsp100,Thta, etc.

F

F

F

F

All the 534 isolates were tested for the production
of certain enzymes viz., cellulase, protease,
pectinase, urease and amylase. Among these,
there were 240 cellulase producers, 229 protease
producers, 114 pectinase producers, 54 urease
producers and 212 amylase producers.
Fifteen bacterial isolates having PAH degradation
potential were identified, on the basis of 16S rDNA
sequencing, as members of genera: Serratia,
Acinetobacter, Bacillus, Alcaligenes,
Stenotrophomonas, Alcaligens, Brevibacterium
and Lysinibacillus and the sequences were
submitted at NCBI GenBank.
Fungal isolate, P. chrysosporiumVV18 recorded
highest radial growth after 72 hrs. on PDA plates
containing 50ppm PAH Mixture.
Isolation, purification and morphological
characterization of seven nitrogen fixing
cyanobacteria viz. Nostoc spongiaeforme
LCR10, Nostoc species LCR21, Anabaena
constricta LCR2, Nostoc linckia LCR11, Nostoc
ellipsosporum LCR14, Nostoc carneum LCR19,
Nostoc punctiforme LCR15.

F

Samples were collected from 32 Grids of Western
Ghats of Kerala viz. districts Kasaragod, Kannur,
Thrissur and Idukki coming under ranges 48, 49
and 58. All grids of the Kasaragod district
(Kasaragod and Kanjangad ranges), Kannur
district (Taliparamba, Kannavam, Kottiyur and
Aralam ranges), Thrissur district (Pattikad and
Peechi) and Idukki district (Periyar Tiger reserve)
were surveyed. Soil, roots of herbaceous plants
and decaying woody materials were collected
for the isolation different groups of Agriculturally
Important Microorganisms (AIMs). A total of 247
samples were collected during this period.

F

Twelve pigmented bacteria were isolated and
two were identified as Chromobacterium
violaceum and Serratia marcesens by
biochemical and molecular methods.

F

Isolation of rhizospheric and non-rhizospheric
bacteria from coastal saline rice field of West
Bengal and Orissa was carried out at different
locations.
Less explored rhizobia have been isolated from
106 soil samples collected from different districts
of Haryana by using trap plants of lucerne, alfalfa
and Vicia faba in pots. These isolates would be
studied for nodC and nifH diversity among them.
A total of 30 isolates of fungal antagonist
Trichoderma, obtained from different agroclimatic conditions of Uttarakhand were
characterized for their cultural and
morphological characteristics, mycoparasitic
ability against different fungal pathogens and ISR

F

F
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F

F

F

F

F

F

activity against Rhizoctonia solani, the causal
agent of sheath blight of rice.
Potential isolates of Talaromyces flavus,
Aspergillus niger, Streptomyces sp. and Glomus
fasciculatum showing highest phosphate
solubilization property in vitro were evaluated on
the growth of cereals and pulse crops. PSF isolates
were mass multiplied separately and their effect
on the growth of Oryza sativa, Glycine max,
Phaseolus vulgaris and Vigna radiata were
determined. Maximum plant growth 15days
following application with T. flavus was evident in
rice and bean plants followed by application with
A. niger.
Among ten isolates of Non-Streptomyces
Actinomycetes tested in vitro against fungal
pathogens, three isolates (ARHSMN03,
ARHSMN07, ARHSMN09) showed antagonistic
reaction against Fusarium graminearum,
Fusarium oxysporum, Sclerotium rolfsii,
Rhizoctonia solani and Macrophomina
phaseolina.
Ninety five (95) cyanobacterial strains belonging
to 12 genera of cyanobacteria have been
isolated from different ecological habitats of
Manipur, Tripura, Assam, Sikkim and Nagaland
states of NE region of India and added to the pool
of existing 310 cyanobacterial strains of
cyanobacteria available in the germplasm of
IBSD, Imphal. The strains are Aphanothece (02),
Phormidium (27), Limnothrix (02), Oscillatoria (12),
Lyngbya (18), Plectonema (09), Nostoc (06),
Anabaena (14), Pseudanabaena (01),
Microcheate (02), Westiellopsis (01) and
Nostochopsis (01) are being maintained as
unialgal in the IBSD germplasm
Eighty five (85) cyanobacterial strains have been
identified up to species level and its cultural and
morphological studies have been recorded.
Plants inoculated with microbial consortia
showed significantly high proline accumulation
as compared to uninoculated control.
Concentrations of proline increased for all
treatments from 60 to 90 DAS. Treatment T8 [a
consortium of Bacillus pumilus (isolate 121),
Bacillus aquimaris (isolate 8) and Bacillus
sporothermodurans (isolate 5)] showed maximum
amount of proline at 60 DAS (2.53 g mg-1) and at
90 DAS (2.74g mg-1).
Reducing sugars and total soluble sugars content
for all treatments was higher at 60DAS as
compared to 90 DAS. Again treatment T8 showed
maximum amount of reducing sugar as well as
total soluble sugars.
Similarly, out of 61 salt tolerant fluorescent

F

F

F

F

F

F

F

F

F

pseudomonads, 16 isolates each were tentatively
identified as Pseudomonas fluorescence and
Pseudomonas aureofaciens,
three as
Pseudomonas aeruginosa, two as Pseudomonas
putida and the identity of the remaining isolates
could not be established.
115 Azospirillum isolates were examined for salt
tolerance under N2 fixing conditions. While three
isolates (ASAZOX ES145, ASAZOX ES148 and
ASAZOXI ES173) tolerated up to 10 % NaCl, 18
tolerated 8 % NaCl, 86 isolates up to 6 % NaCl
added to the semi-solid N-free malate medium.
The inhibitory activity of 61 salt tolerant
fluorescent pseudomonads against five fungal
plant pathogens viz., Alternaria carthami,
Fusarium oxysporum f. sp. carthami, Sclerotium
rolfsii, Rhizoctonia bataticola and Pyricularia
oryzae was tested under in vitro conditions.
The impact of selected salt tolerant Azotobacter,
Azospirillum, PSB and fluorescent pseudomonads
on seed germination and growth of wheat (cv.
DWR 2006) plants at EC levels of 0.37, 2.32, 4.08,
5.38, 7.21 and 7.55 dS/m and that of sunflower (cv.
KBSH-1) at EC levels of 0.37, 2.0, 4.0, 6.0, 8.0 and
10.0 dS/m was studied in the environmental
growth chamber/green house:
Five Azotobacter, 3 Azospirillum, 5 each of Psolubilizers and fluorescent pseudomonads
improved the seed germination, growth and dry
matter content of wheat plants significantly up to
an EC of 7.21dSm-1.
Inoculation of selected thermo-tolerant bacterial
strains (P1, P4, P6, P71, P29, P65, P46) helped in
better survival and growth of seedlings (sorghum
and pearlmillet) at elevated temperature.
Uninoculated seedlings died completely within 45 days whereas inoculated seedlings could
survive up to 15-20 days after exposure to
elevated temperature (ET).
Metagenomic Csp library was constructed by csp
specific universal primers using Soil DNA collected
from four different agro climatic regions of
Uttarakhand.
More than 60 Csp clones were characterized out
of four regions. However, 12 clones have shown
more than 90% sequence homology with Csp
gene(s) of Pseudomonas fluorescens,
Psychrobacter cryohalolentis K5 and Shewanella
sp. MR-4, respectively.
Amino acid sequence analysis annotated the
presence of conserved aromatic and basic
amino acids and RNA binding motif of cold shock
domain.
Pithoragarh has highest concentration of 16S
rDNA (8.56 ng) followed by Pantnagar (6.07 ng),
Chamoli (5.23 ng) and Glacier (4.89 ng),
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F

respectively. However, Ranichauri (2.83 ng) and
Badrinath (1.91 ng) samples showed the least
concentration of 16S rDNA, respectively.
Characterization of nifH community and diversity
of central Himalayas Region of India.

F

The Mesorhizobium ciceri strainCa181 was tested
on Ketolactose medium along with
Mesorhizobium ciceriTAL620 and positive control
Agrobacterium.

F

The Mesorhizobium ciceri strainCa181 was tested
on Hoffer's medium along with negative control
Mesorhizobium ciceri TAL620 and positive control
Agrobacterium. After incubation Agrobacterium
was able to grow whereas M.ciceri Ca181 and
Mesorhizobium ciceri TAL 620 did not grow.

F

PCR amplification for 16S rDNA of M. ciceri Ca181
was done using the primer pair (f
5'AGAGTTTGATCCTGGCTAG and r 5'
AAGGAGGTGATCCAGCCGCA) (Edwards et al.
1989). The amplified 1.5 Kb fragment was purified
and sequenced. The BLAST analysis showed top
match with Mesorhizobium once again
confirming that the strain was a Mesorhizobium.

F

Antibiotic sensitivity of M.ciceri Ca181 was
checked against various antibiotics at different
concentrations. It was found that M. ciceri Ca181
is resistant to phosphomycin and nalidixic acid
but sensitive to neomycin, kanamycin,
Streptomycin, gentamycin and spectinomycin.

F

576 clones have been sequenced till now through
forward and reverse sequencing. 1152
sequences have been compared with other
organisms through blast analysis. Maximum
matches were with the Mesorhizobium loti,
Sinorhizobium meliloti, Bradyrhizobium and
Sinorhizobium medicae. Around 400 sequences
found to be unique.

Human resource development
Trainings organized
1. T h e e v o l u t i o n a r y d i v e r s i f i c a t i o n o f
cyanobacteria: Biochemical, molecular and
Phylogenetic approaches from July, 14 to 19,
2009.
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2.

3.

Summer school of ICAR on “Recent advances in
molecular identification and characterization of
agriculturally important microorganisms from
Sept., 01 to 21, 2009.
Molecular approaches for identification and
characterization of actinomycetes from Dec., 01
to 10, 2009.

F

A. K. Yadav, R. Kumar,
R. Saikia, T. C. Bora, D.
K. Arora (2009). Novel
copper resistant and
antimicrobial
Streptomyces isolated
from Bay of Bengal,
India.
Journal of
Medical Mycology.
19: 234-240.

F

“Synoptical Keys for
Identification of
Streptomyces
Genera”.
Total 342
Streptomyces
description on the
basis of synoptical
keys.

F

NBAIM has published
the catalogue of
Culture Collection.

Meetings
F

Attended CIC-NAIP Meeting at New Delhi in
August 2009.

F

Attended the AMAAS Annual Review Meeting at
NASC Complex, New Delhi on 25.08.09.

F

Delivered lecture before the Agriculture Minister
at New Delhi on 09.09.09.

F

Visited ICAR and attended the meeting at NAAS,
New Delhi on 24.09.09.

F

Attended six monthly review meeting of the
AMAAS Project at CPCRI, Kasargod on 17.11.09.

F

Attended the Institute Management Committee
of the DMR, Solan on 07.12.09.

Distinguished visitors
F

Visits abroad
F

Dr. D. K. Arora attended the UK CABI Global
Summit on “Food Security in a Climate of
Change” from 19-22 October 2009.

F

Foreign deputation to Dr. Rajeev Kaushik, Senior
Scientist, in the area of Gene Mining in Bacillus at
Humboldt University, Berlin, Germany from 16th
November 2009 to 13th February 2010

Publications
F

Awards/ Honours
F
Associateship of National
Academy of Agricultural
Sciences, New Delhi is
conferred to Dr. Dhananjaya
Pratap Singh, Senior Scientist of
this Bureau.

Kamlesh K. Meena, Sukumar Mesapogu, Manish
Kumar, Mahesh S. yandigeri, Geeta Singh, Anil K.
Saxena (2009). Co-inoculation of endophytic
fungus Piriformospora indica with the phosphatesolubilizing bacterium Pseudomonas striata
affects population dynamics and plant growth in
chickpea. Biology Fertility Soils. DOI
10.10078/s00374-009-0421-8.

Dr. Mangala Rai, Secretary (DARE) and Director
General, ICAR, New Delhi; Dr. H. P. Singh, Deputy
Director General (H), ICAR, New Delhi; Dr.
Swapan K. Datta, Deputy Director General (CS),
ICAR, Krishi Bhavan, New Delhi; Dr. A. K. Singh,
Deputy Director General (NRM), ICAR, New Delhi;
Sh. Ajay Kumar, Director, DARE, Krishi Bhavan,
New Delhi; Dr. A. N. Rai, Vice Chancellor, Mizrom
University, Mizoram; Sh. Madhusudan Raizada,
Meetings
Commissioner,
Azamgarh Mandal, Azamgarh;
Sh. K. K. Tripathi, DIG, Azamgarh, Azamgarh; Sh. A.
K. Upadhyay, Registrar, BHU, Varanasi; Dr. S. P.
Mathur, Deputy Registrar, BHU, Varanasi; Dr. W. S.
Lakra, Director, NBFGR, Lucknow; Dr. R. S. Dwivedi,
Ex-Head, BHU, Varanasi; Dr. Sanjay Swarup,
Associate Professor, National University of
Singapore, Singapore; Dr. N.K. Tyagi, Member,
Agricultural Scientist Recruitment Board, New
Delhi; Dr. C. M. Singh, Former Director Extension,
NDUAT, Kumarganj, Faizabad.
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efnboer heÇYeeie

peg}eF& - efomecyej - 2009

je<š^erÙe keâ=ef<e GheÙeesieer met#cepeerJe yÙetjes
F

F

F

F

F

F

F

F

F

F

heÙee&JejCeerÙe vecetveeW mes Heâd}gjsmesvš mÙeg[esceesveeme keâer efJeefçe<š henÛeeve kesâ ef}S
yÙetjes Éeje Skeâ vewoeefvekeâ efkeâš keâe efJekeâeme efkeâÙee ieÙee~ Fme DeOÙeÙeve keâe
GodosMÙe 16s jeFyeesmeesce} [erSveS peerve-DeeOeejer heermeerDeej heÇesšeskeâes} keâe
efJekeâeme keâjvee nw~
efJeefYevve DeefleJeeoer heefjJesçeeW pewmes iece& pe} œeesleeW mes, meeF›eâesefHeâef}keâ
heefjmLeefleÙeeWb mes, keâÛÚ Jevemheefle heÙee&JejCe mes, met#cepeerJeeW keâer efJeefJeOeleeSb
Skeâef$ele keâjves kesâ ef}S yÙetjes Éeje efkeâÙes ieÙes heÇÙeemeeW mes efJeefJeOe met#cepeerJe
Skeâef$ele efkeâÙes ieÙes~ efpeveceW 450C mes 600C ceW efJekeâeme keâjves Jee}s T<Ce
heefjJesçeer yewkeäšerefjÙee, 400C hej efJekeâeme keâjves Jee}s yewkeäšerefjÙee,
nw}esefHeâef}keâ yewkeäšerefjÙee çeeefce} nQ~
DeefleJeeoer heefjJesçeeW mes SkeäšerveesceeF&meeršdme keâer pewJe efJeefJeOelee Skeâef$ele keâjves
kesâ ef}S efmeefkeäkeâce keâer meeF›eâesefHeâef}keâ Peer}eW mes kegâ} 66 met#cepeerJe he=Lekeâ
efkeâÙes ieÙes Deewj Fve met#cepeerJeeW keâes efJeefYevve ceesHeâex}e@peerkeâ} Deewj ef›eâÙeelcekeâ
}#eCeeW kesâ DeeOeej hej iegCe-efÛeefvnle efkeâÙee ieÙee~
16 efJeefYevve T<CekeâefšyevOeerÙe Heâme}er heewOeeW kesâ cet}ebie #es$e Deewj Deeme heeme
mes 75 met#cepeerJe DeOÙeÙeve kesâ ef}S he=Lekeâ efkeâÙes ieÙes GveceW mes DeefOekeâeBçe
heer.heer.SHeâ.Sce. Les~
GllejeKeC[ efmLele heshej efce} Deheefçe<š pe} heÇJeen efmebefÛele Yetefce keâer
met#cepewefJekeâ mebjÛevee keâer peeBÛe keâer ieÙeer~ }ieYeie 20 mee}eW mes efmebefÛele Fme
Yetefce ceW mš^shšesceeF&meeršdme met#cepeerJe keâer mebKÙee ceW DeefleçeÙe Je=efæ osKeer ieÙeer~
hees<eCe heÇyevOeve, heer.peer.heer.Deej. SJeb pewJe-efveÙeb$eCe kesâ Devleie&le šceešj
cet}ebie keâer meÌ[ve jesie kesâ heÇefle š^eFkeâes[cee& heÇpeeefleÙeeW keâer peerJe Jew%eeefvekeâ
#eceleeDeeW hej keâeFefšve kesâ heÇYeeJeeW kesâ DeOÙeÙeve kesâ ef}S 6 efJeefYevve
š^eFkeâes[cee& heÇpeeefleÙeeW keâes DeOÙeÙeve kesâ ef}S ef}Ùee ieÙee efpeveceW šer. keâesefvebieer
keâes meyemes Demejoej keâJekeâjesOeer #eceleeDeeW mes Ùegkeäle heeÙee ieÙee~
çeekeâerÙe Heâme}eW keâer ce=oe peefvele yeerceeefjÙeeW kesâ ef}S Yetefce kesâ cet} #es$e mes
jeFpeesyewkeäšerefjÙee keâer heÇpeeefleÙeeW hej hejer#eCe efkeâÙee ieÙee~ Fme DeOÙeÙeve ceW
HegâpesefjÙece Deeskeämeer mheesjce, jeFpeeskeäšesefveÙee mees}eveer, HegâpesefjÙece G[ce Deeefo
met#ce heÇpeeefleÙeeW keâes ce=oe jesie heÇeflejesOeer #eceleeDeeW mes Ùegkeäle heeÙee ieÙee~
efJeefYevve Heâme}er heewOeeW kesâ DeejefcYekeâ jesieeW kesâ heÇeflejesOeelcekeâ Deeskeämee}sš
Deeskeämeer[spe peerve keâe m›eâerefvebie šsmš efkeâÙee ieÙee~ DeOÙeÙeve ceW }ieYeie 35
keâJekeâ heÇpeeefleÙeeW keâes heÇeflejesOeelcekeâ #eceleeDeeW mes Ùegkeäle heeÙee ieÙee~
Oeeve keâer Heâme} ceW meeÙeveesyewkeäšerefjÙee-JÙeJeefnle ÛeÙeeheÛeÙeer heÇefleef›eâÙeeDeeW Deewj
heeohe mJemLÙe ceW menmebyebOe osKeves kesâ ef}S UPR 1823 efkeâmce kesâ Oeeve keâes
efJeefJeOe meeFveesyewkeäšerefjÙe} met#cepeerJeeW mes šerkeâeke=âle efkeâÙee ieÙee~ heÇÙeesieçee}e
hejer#eCeeW ceW heeÙee ieÙee efkeâ šerkeâeke=âle Oeeve heeoheeW ceW iewj šerkeâeke=âle Oeeve
heeoheeW kesâ cegkeâeye}s cet} SJeb Je=efæ DeefOekeâ Leer~ Ûegefvevoe levlegceÙe
meeÙeveesyewkeäšerefjÙee ceW }JeCelee kesâ heÇefle ÛeÙeeheÛeÙeer heÇefleef›eâÙeeDeeW keâes osKeves kesâ
ef}S heÇÙeesieçee}e hejer#eCe peejer nQ~
iesntB keâer Heâme} ceW yewkeäšerefjÙee-JÙeJeefnle }JeCe mendÙe heÇefleef›eâÙeeDeeW hej
DeOÙeÙeve kesâ ef}S yewkeäšerefjÙee keâer heeBÛe heÇpeeefleÙeeW AS121, AS-40, AS18, SL-11, SL-9 keâe }JeCe yebefOele oçeeDeeW ceW heeohe Je=efæ JeOe&keâ iegCeeW
keâe cetuÙeebkeâve efkeâÙee ieÙee~ FveceW AS121, AS-40, SL-11 heÇpeeefleÙee@

F

F

F

F

F

F

F
F

F

pewJe jemeeÙeefvekeâ mlej ceW megOeej keâjleer ngF& osKeer ieÙeer~ jepemLeeve kesâ Yeer<eCe
metKee «emle #es$eeW Deewj iegpejele kesâ keâÛÚ heÇosçeeW mes metKee mendÙe yewkeäšerefjÙee kesâ
met#cepeerJeeW keâes he=Lekeâ keâjkesâ Gvekeâe iegCe-efÛeÖebkeâve efkeâÙee ieÙee~
Deveepe Heâme}eW hej }JeCe SJeb metKee heÇYeeJeeW keâes keâce keâjves ceW
SkeäšerveesceeF&meeršdme kesâ heÇYeeJeeW keâe DeOÙeÙeve keâjves kesâ ef}S Gllej heÇosçe keâer
keâ=ef<e Yetefce hej meJex efkeâÙes ieÙes Deewj 7.2 mes 10.8 }JeCeleeJee}er ce=oe kesâ
vecetves Skeâ$e efkeâÙes ieÙes Deesj 21 SkeäšerveesceeF&meeršdme met#ce mebjÛeveeDeeW keâes
he=Lekeâ efkeâÙee ieÙee~ heÇÙeesieçee}e DeOÙeÙeve peejer nw~
je<š^erÙe keâ=ef<e GheÙeesieer met#cepeerJe yÙetjes ves Deheves Deuhe efJekeâeme keâe} ceW ner
3000 mes DeefOekeâ met#ce DeJeeefhleÙeeW keâes Deheves keâuÛej yeQkeâ ceW mebjef#ele SJeb
meb«enerle keâj jKee nw~ FveceW yewkeäšerefjÙee, HebâpeeF&, SkeäšerveesceeF&meeršdme Deewj
meeFveesyewkeäšerefjÙee kesâ met#cepeerJe çeeefce} nQ~ DelÙeeOegefvekeâ megefJeOeeDeeW mes Ùegkeäle
heÇÙeesieçee}eDeeW SJeb NAIMCC kesâ ef›eâÙeekeâ}eheeW keâer efveiejeveer kesâ ef}S
F}wkeäš^eefvekeâ meefJe&}ebme efmemšce keâes }ieeÙee ieÙee nw~
yÙetjes ceW ceeF›eâesefyeÙe} efpeveesce efjmeesme& efjheesefpešjer (Sce peer Deej Deej) kesâ
ceeOÙece mes met#cepeerJeeW kesâ }cyes DeOÙeÙeve kesâ ef}S megefJeOee heÇoeve keâer ieÙeer nw~
Fmes DelÙeeOegefvekeâ GhekeâjCeeW mes }wme efkeâÙee ieÙee nw~ jesyeesefškeâ [er Sve S
Skeämeš^skeäšj, peerve Svee}eFpej, neF& LeÇt-hegš F}wkeäš^esHeâesjsefmeme efmemšce,
heermeerDeej, Deuš^e-cees[ve& pew} Fcesefpebie efmemšce Deewj heeÙejesefmekeäJeWmej mes
Ùegkeäle Ùen heÇÙeesieçee}e peerve mebyebOeer je<eš^erÙe Oejesnj kesâ mebj#eCe SJeb heÇyevOeve
kesâ ef}S nw~
keâ=ef<e GheÙeesieer met#cepeerJeeW kesâ pesvesefškeâ õJÙe kesâ }cyes meceÙe lekeâ mebj#eCe kesâ
ef}S [erSveS, DeejSveS, peervme, keä}esvme, Jewkeäšme&, heÇeFceme& keâe keâeÙe& yÙetjes
mlej hej heÇef›eâÙee ceW nw~ Jele&ceeve ceW yewkeäšerefjÙee, HebâpeeF&, SkeäšerveesceeF&meeršdme
met#cepeerJeeW mes 440 peerveesefcekeâ [erSveS heÇlÙeskeâ 5 heÇeflekeâ=efleÙeeW ceW mebjef#ele nw~
Fmekesâ Deefleefjkeäle je<š^erÙe ke=âef<e GheÙeesieer met#cepeerJe yÙetjes ‘‘DepewefJekeâ mendÙelee
kesâ ef}S peerve Deewj S}er} ceeFefvebie kesâ hetJex#eCe'' efJe<eÙe MeesOe hej NAIP
heefjÙeespeveeDeeW hej Yeer keâeÙe& keâj jne nw~ Fme nsleg jepemLeeve keâer meeBYej Peer},
iegpejele (keâÛÚ) kesâ }JeCeerÙe #es$eeW, kesâ meJex kesâ oewjeve keâ=ceçe: 36 Deewj 58
met#cepeerJeeW keâes he=Lekeâ efkeâÙee ieÙee~ FveceW mes 3 met#cepeerJeeW keâes 20: }JeCelee
ceW Yeer DeÛÚer yeÌ{le Jee}e heeÙee ieÙee~
Fmeer heefjÙeespevee ceW efmeefkeäkeâce keâer meeWiet Deewj ieg¤oeWieceej Peer}eW mes 75
peerJeeCegDeeW Deewj 19 keâJekeâ met#cepeerJeeW keâes Skeâ$e efkeâÙee ieÙee~ Ùes met#cepeerJe
400C hej efJekeâeme keâjves Jee}s osKes ieÙes~
cegbiesj kesâ iece& pe} œeesleeW mes ef}S ieÙes vecetveeW mes he=Lekeâ efkeâÙes ieÙes keâJekeâ
met#cepeerJeeW keâes 550C hej efJekeâeme keâjles ngS heeÙee ieÙee~
keâ=ef<e SJeb lelmebyebOeer #es$eeW ceW met#cepeerJeeW kesâ DevegheÇÙeesie AMAAS vesšJeke&â
heefjÙeespevee keâer heÇcegKe Ghe}efyOeÙeeW ceW yÙetjes Fme heefjÙeespevee keâe vees[} mesvšj
kesâ ¤he ceW mebÛee}ve keâj jne nw~ yÙetjes keâer Deesj mes ce=oe, le}Úš, heewOeeW Deewj
heeveer mes pewJe efJeefJeOelee kesâ efJeefYevve vecetves Skeâ$e keâjves kesâ ef}S hebpeeye, Gllej
heÇosçe, iegpejele, ieesJee, GÌ[ermee, ceOÙeheÇosçe, jepemLeeve, efnceeÛe} heÇosçe,
}sn Je }odoeKe #es$eeW ceW meJex efkeâÙes ieÙes~
Fve meJex keâeÙe&›eâceeW kesâ heefjCeecemJe¤he 80 Ssmeer yewkeäšerefjÙee heÇpeeefleÙeeW keâes
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Keespee ieÙee pees efkeâ 400C hej efJekeâeme keâjves ceW me#ece LeeR~ Fvekeâes mebjef#ele
keâj ef}Ùee ieÙee nw~ Deemeece kesâ otjJeleea #es$eeW mes ef}S ieÙes vecetveeW kesâ DeeOeej
hej 30 pewJe-DeheIeškeâ meeceLÙe& mes Ùegkeäle met#cepeerJe heeÙes ieÙes nQ~
š^eFkeâes[cee&, HegâpesefjÙece, Smhejpeer}me, DeeušjvesefjÙee, jeFpeeskeäšesefveÙee@
met#cepeerJeeW mes mebyebefOele 200 mes DeefOekeâ veÙeer heÇpeeefleÙeeW keâes Keespee ieÙee~
mee@Yej Peerue kesâ Keejs heeveer mes ueJeCemeåÙe yewkeäšerefjÙee keâer kegâÚ heÇpeeefleÙeeW keâes
Keespee ieÙee~
ce=oe kesâ vecetves Skeâ$e keâjves kesâ ef}S iebiee kesâ cewoeveer #es$eeW ceW meJex efkeâÙes ieÙes~
Deewj he=LekeâeW mes heÇehle 95 SkeäšerveesceeF&meeršdme met#cepeerJeeW keâer Devegkeâ=efleÙeeW keâes
çegæ keâjkesâ efi}meje@} ceW mebjef#ele keâj ef}Ùee ieÙee~
16 jeFyeesmeesce} [erSveS Deewj cewšeyeesef}keâ peerve keâe heÇÙeesie keâjkesâ 23
met#cepeerJeeW keâer DeeefCJekeâ efJeefJeOelee peeBÛe hetjer keâer ieÙeer~ ceOÙe heÇosçe kesâ
meesÙeeyeerve, Ûevee, iesntB leLee Jeceea keâcheesmš/Jeceeakeâemš mes ef}S ieÙes vecetveeW mes
heÇehle 510 yewkeäšerefjÙee keâes heerpeerheerDeej keâejkeâeW pee@Ûe keâerieÙeer~
GllejeKeC[ kesâ ce=oe vecetveeW mes heÇehle met#cepeerJe š^eFkeâes[cee& keâes HegâpesefjÙece keâe
jesie heÇeflejesOekeâ heeÙee ieÙee~ heefMÛeceerIeeš kesâj} kesâ 32 heefjJesçeeW mes 247
veÙes vecetves Skeâ$e efkeâÙes ieÙes~

85 meeFveesyewkeäšerefjÙee heÇpeeefleÙeeW keâer henÛeeve keâer ieÙeer Deewj GvnW DeOÙeÙeve kesâ
ef}S mebjef#ele efkeâÙee ieÙee~ Deceeme heefjÙeespevee kesâ Devleie&le efJeefJeOe
Gu}sKeveerÙe keâeÙe& efkeâÙes ieÙes nQ~
F ceeveJe mebmeeOeve efJekeâemeyÙetjes Éeje Fme DeJeefOe ceW efJeefYevve keâeÙe&çee}eSB/heÇefçe#eCe DeeÙeesefpele efkeâÙes ieÙes1. 14-19 peg}eF&, 2009 lekeâ meeÙeveesyewkeäšerefjÙee kesâ ›eâefcekeâ efJekeâeme
keâer pewJe efJeefJeOelee hej Ú: efoJemeerÙe heÇefçe#eCe;
2. 01-21 efmelecyej, 2009 lekeâ keâ=ef<e GheÙeesieer met#cepeerJeeW keâer
DeeefCJekeâ henÛeeve Deewj Gvekesâ iegCe-efÛeÖebbkeâve keâer DeeOegefvekeâ lekeâveerkeâeW hej
Skeâ 21 efoJemeerÙe heefj<eoerÙe mecej mketâ} heÇefçe#eCe; SJeb
3. 01-10 efomecyej, 2009 lekeâ SkeäšerveesceeF&meeršdme keâer henÛeeve Deewj
iegCe-efÛen>ebkeâve keâer DeeefCJekeâ lekeâveerkeâeW hej ome efoJemeerÙe heÇefçe#eCe keâe
DeeÙeespeve efkeâÙee ieÙee~
F yÙetjes Éeje Gkeäle DeJeefOe ceW efJeefYevve yew"keWâ DeeÙeesefpele keâer ieÙeer Deewj efJeefYevve
heÇkeâeçeve keâjeÙes ieÙes~
F yÙetjes kesâ Jeefj‰ Jew%eeefvekeâ [e0 OevevpeÙe heÇleehe efmebn keâes je°^erÙe ke=âef<e
Dekeâeoceer, veF& efou}er keâer ‘SmeesefmeSšefçehe’ heÇoeve keâer ieÙeer~
F

Facilities Extended at NBAIM

Pyro Sequencer

Growth Kinetic Analyzer

Fluorescent Microscope

Micronic Sample Storage System

Scanning Electron Microscope

Bio Analyzer
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