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A phylogenetic approach based on comparison of stable 

28S rDNA, a functional gene cellobiohydrolase-C (cbh-C) and 

a house keeping gene topoisomerase-II was employed in the 

present study to distinguish species belonging to three 

different clusters, that is Fusarium oxysporum, Gibberella 

fujikori and Nectaria haematococci. Twenty strains of Fusarium 

belonging to different species and forma specialies were used 

in this study. PCR amplification of Topoisomerase-II and 

Cellobiohydrolase-C gene gave an amplification product of 

720 bp and 340 bp, respectively. The sequences of 28S 

rDNA, Cellobiohydrolase-C and Topoisomerase-II were used 

for phylogenetic analysis. Homologous alignment of the 

nucleotide sequences was performed with Clustal X, and 

modified manually on the basis of conserved domains and 

columns containing more than 50% gaps were removed. 

The phylogenetic tree was constructed on the aligned 

datasets using parsimony method for the three targets and 

the combine dataset using the program MEGA 3.1. 

Parsimony analysis revealed that of the three target genes 

used, cellobiohydrolase-C has the maximum percentage 

(61.38) of parsimony informative sites (218/354) followed 

by topoisomerase-II 22.87 (177/752) and rDNA cluster 8.86% 

(99/1140). The results clearly indicate the existence of 

higher variability in cellobiohydrolase-c and topoisomerase II 

genes between the species than the rDNA cluster. 

Employing the sequence data of rDNA genes alongwith 

other functional genes and housekeeping genes could 

unravel the phylogenetic position of different species and 

forma specialies of this otherwise large group of fungi 

belonging to genus Fusarium. 

NCBI Genebank Accession No. Topoisomerase-II gene of 

pathogenic Fusarium spp..- EU214570, EU214571, EU214572, 

EU214573, EU214574, EU214575, EU214576, EU214577, 

EU214578, EU214579, EU214580, EU214581 

Deposited 12 sequences of Cellobiohydrolase-C gene at NCBI 

Genebank of pathogenic Fusarium spp.  Accession No. 

E U 2 1 4 5 4 7 ,  E U 2 1 4 5 4 8 ,  E U 2 1 4 5 4 9 ,  E U 2 1 4 5 5 0 ,  

EU214551,EU214552, EU214553, EU214554, EU214555, 

EU214556, EU214557, EU214558

Deposited 11 Sequences of r-DNA gene at NCBI Genebank 

Phylogenetic approach to distinguish Fusarium species of pathogenic Fusarium spp. Accession No.EU214559, 

EU214560, EU214561, EU214562, EU214563, EU214564, 

EU214565, EU214566, EU214567, EU214568, EU214569

 

The starch degrading amylolytic bacterial strains were 

isolated from the hot water springs of Rajgir, Gaya, Bihar, 

India.  A total of eight isolates were obtained and based on 

preliminary screening for amylase production, one isolate 

showing the maximum enzyme production was selected. 

The isolate was identified as Burkholdaria glumae using 

BIOLOG Identification system with 99.1% similarity. The 

isolate is Gram negative, non-enteric, oxidase positive and 

forms small, yellowish white colonies on King's B medium. 

The strain is moderately thermophilic with an optimum 
0temperature of 45 C both for growth and enzyme 

production. The production of amylase was initiated in the 

early stages of incubation and reached a peak of  65.53 U/ml 

at 48 h and was found to decline gradually up to 120 h 

(23.60U/ml).  The production of the enzyme was linked to 

growth phase and maximum production occurred during 

the mid log phase of the culture. The α – amylase of 

Burkholdaria glumae was found to be active in very broad pH 

range and the optimum pH was found to be 6.0. (119.26 

U/ml) Enzyme synthesis occurred at temperatures between 
030 and 55 C. The bacterium could grow satisfactorily at all 

temperatures tested but the maximal α – amylase activity in 
0the growth medium was achieved at 45 C. A reduction in 

0enzyme activity was observed at temperatures above 50 C. 

Among the carbon and nitrogen sources tested, maximum 

activity was found with 2% lactose (724.54U) and 2% yeast 

extract (357.79 U), respectively. This is the first report on the 

production of α  – amylase by Burkholdaria glumae.

 

Isolation of Bacillus species was carried out from the soil 

samples collected from different districts of Kerala. In 

general, the population count was more in samples 
0incubated at 37  C. A total of 50 different morphotypes were 

selected for studies on functional attributes and molecular 

diversity. Of the 50 isolates obtained, 28 and 22 were 

positive for xylanase and cellulase activity, respectively. 

Production of α – amylase by thermophilic bacteria  
Burkholdaria glumae 

Diversity analysis of Bacillus in acidic soils of Kerala
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Upon testing the biocontrol attributes, 7 isolates were 

positive for siderophore production, 17 could produce 

ammonia whereas 18 could produce HCN.  In regard to the 

plant growth promoting attributes, 18 showed P- 

solubilization on Pikovskaya's medium whereas 23 were 

positive for IAA production.
PCR amplification of 16S rDNA gene followed by RFLP 

analysis with AluI showed the presence of wide range of 

diversity among the isolates. Among the 41 isolates, 10 

different clusters were formed with similarity % ranging 

from 3 to 100 %. The clustering of the isolates was 

irrespective of their geographical location.

The secondary metabolites of microbes that were 
promising in seed germination assay, were further assessed 
in shoot, leaves and seedling bioassay. Secondary 
metabolites of eight isolates showed necrotic patches on the 
leaves and shoot and were selected for further studies.

The production and accumulation of reactive oxygen 
species, represented by superoxide ions, hydrogen 
peroxide (H O ), hydroxide redical (OH) and singlet oxygen2 2  

in Parthenium plant under influence of toxic metabolites 
obtained from the microorganisms identified as microbial 
herbicides were evaluated.

1. The increase in SOD level was observed upto 10 days 
after metabolite treatment thereafter it was maintained 
at a steady rate till up to 30 days.  The level of catalase 
ranged between 625-800 units.

2. No increase in electrolyte leakage was detected in 
leaves.  Carbonyl content, considered as an indicator of 

th thprotein oxidation, was evaluated only on 7 , 10  and 
th .15  day  and no significant increase after 15 days of 

treatment.

3. These results suggest that oxidative stress is related to 
the abiotic stress caused by the metabolites of 
deleterious microorganisms.

4. Although, this study shows slight changes in lipid 
peroxidation and antioxidant systems after treatment, 
the slight potential oxidative stress generated seems 
very secondary in time and intensity. 

Soil samples collected from farmer's fields irrigated 
with pulp and paper mill effluent in succession for over 20 
years were used for isolation of bacteria using different 
media. There was a significant reduction in total microbial 
count of Gram negative bacteria, free living nitrogen fixers, 
P solubilzers and fungi in concentrated and diluted effluent 
irrigated fields over control. However, as a result of effluent 
irrigation significant increase in Gram positive bacteria, 
actinomycetes, cellulose degraders, xylan degraders and 

Development of Sustainable management strategies for  
the control of Parthenium weed 

Purification of Xylanase from bacterial isolates obtained 
from paper mill effluent contaminated soils

mercury tolerant bacteria over control soil was observed.

On initial screening of the isolates for xylanase 

production at different incubation temperatures of 37, 45 
oand 55  C, 33 isolates  showed xylanase activity above 20 µg 

-1mg  protein were selected. These 33 isolates were further 
oscreened for xylanse activity at 45 and 55 C and at pH 7, 9 

and 10. Only five isolates, S131, S121, R8, R10, R21, could 
ogrow well and showed xylanase activity at 45 C and pH 10. 

Isolate S131 showed maximum xylanse activity upto 35.7 µg 
-1mg  protein. 

Of the 54 fluorescent Pseudomonas and 84 Bacillus spp.  

isolated from different soil  samples collected from  Assam, 

U.P and Sundarbans, 14  each of  Pseudomonas and  Bacillus 

showed antagonistic activity against soil borne plant 

pathogenic fungi - Fusarium  oxysporum f sp. ciceri and M. 

phaseolina. These isolates were screened qualitatively and 

quantitatively for the production of chitinase enzyme, 

Screening for thermoalkalophilic bacteria for Xylanase 
production

Characterization of Biocontrol agents against Fusarium 

oxysporum f sp. ciceri and Macrophomina phaseolina

Chitinase Plate Assay
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HCN, ammonia and siderophores. Amongst the fluorescent 

Pseudomonas isolates, 14 appeared to be more potent as they 

exhibited the production of all antifungal attributes tested. 

Maximum activity was shown for the enzyme chitinase. In 

Bacillus isolates, none could exhibit all the traits but isolate 

no. 7 showed production of HCN, ammonia and chitinase. 

However, isolate no. 8 showed the maximum activity of 

chitinase enzyme.

The total number of microbes in the culture collection at 

NBAIM is 2612. A total of 70 bacteria and 25 fungi were 

added to the culture collection recently.

Objectives:

· Microbial diversity analysis from various eco-

regions/exotic environments.

· Identification of microorganisms using conventional 

and molecular techniques

· Application of some important microbes in agriculture 

and allied sectors for enhancing food productivity

Significant achievements

· From Western Ghats, 36 Azospirillum, 28 Beijerinckia, 30 

fluorescent pseudomonads were isolated. Off which, 

Azospirillum and Beijerinckia fixed N  in the range of 7.21 2

-1- 11.27 and 1.05 – 7.77 mg g  of carbon source, 

respect ively .  Azospir i l lum and f luorescent  

pseudomonas produced IAA and GA in the range of 30 
-1 -1to 1011 μg L  and 44 to 260 μg L  broth, respectively. 

Twenty eight  fluorescent pseudomonads were found 

to solubilize TCP in the range of 16.20 to 84.87 %. 

· The biocontrol potential of 30 fluorescent 

pseudomonads against five fungal plant pathogens 

viz., Alternaria carthami, Fusarium oxysporum f. sp. 

carthami, Sclerotium rolfsii , Rhizoctonia bataticola and 

Pyricularia oryzae; and three bacterial pathogens viz., 

Xanthomonas axanopodis, X. compestris and Ralstonia 

solanacearum were also tested under in vitro conditions. 

Out of 30 isolates, 8 were inhibitory to all the 8 plant 

pathogens tested, whereas, two isolates each were 

inhibitory to 7, 6 and 5 pathogens; 10 were inhibitory to 

4 pathogens and six were able to control three 

pathogens.

· From brackish water eco-system, a total  6 agarolytic 

isolates, 3 nuclease producing bacteria, 13 sulfur 

metabolizing bacteria, 4 denitrifying bacteria, 10 

protease producing bacteria, 15 lipase producing, 8 

chitinase producing, 9 ligninase producing, 7 cellulase 

producing, 6 chitosanase producing, 20 high salt 

Conservation, Maintenance and Utilization of AIMs

AMAAS Significant Achievements

Theme - 1 : Microbial Diversity and Identification

resistant bacteria, 10 bioluminescent bacteria, 16 

pigment producing bacteria were isolated.

· Dunaliella salina was isolated from salt pan.

· A total of 7 Archaebacterium have been isolated from 

salt pan and identified using 16S rRNA primer which is 

specific for Archaebacterium.

· Nine samples were collected from Cheddar cheese 

made from yak which is located at very high altitudes 

in Himalayan region.

· Two wild specimens of Volvariella spp. were collected 

which have been identified as new species record from 

world on the basis of anatomical studies.

· A total number of 258 wild mushroom specimens were 

collected during the year. A wild strain of Calocybe spp. 

has been collected which shows similarity with 

Calocybe indica but the mycelial growth is strandy and 

not cottony as in Calocybe indica. The tissue culture has 

been raised and will be identified using molecular 

tools.

· Two wild specimens of Truffle (Tuber spp.) have been 

identified which have not been so far recorded from 

India.

· From Kachha region, 54 endospore forming bacteria, 

171 other bacteria, 35 rhizobia, 13 actinomycetes and 35 

fungal cultures were isolated, purified, and preserved.

· 35 rhizobial isolates were obtained from groundnut 

nodules grown in salty soil of Kachha. Majority of the 

isolates showed tolerance to NaCl beyond 5%. Twelve 

isolates showed the presence of nifH and nodC 

functions and two isolates Rh5 and Rh29 growing as 

high as 10% NaCl (1.82 M NaCl) concentrations.

· The choline dehydrogenase protein sequences of about 

80 bacterial isolates were aligned using ClustalW to fish 

out the conserved domains in the protein. A number of 

blocks of conservation were found, and were processed 

further with CODEHOP programme for construction 

of primers, which can be used to amplify variable 

regions of the bacterial choline dehydrogenase genes in 

the marine metagenome.

· Ten accessions of 16S rDNA of Flavobacteriaceae family 

were submitted to NCBI DNA databank.

· From NEH region more than 250 bacterial isolates were 

obtained. Off which 30 isolates exhibit strong 

antagonistic activity against fungal pathogens 

Fusarium oxysporum f. sp. raphani, Fusarium oxysporum f. 

sp. ciceri, Fusarium semitectum and Rhizoctonia solani 

and gram positive bacterial pathogens- Bacillus subtilis 

and Staphylococcus aureus.

· A potential (as biocontrol agent) bacterial isolate, BPM3 

was isolated from “Garampani”(a natural hot water 
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spring), Golaghat district of Assam, is now identified as 

Brevibacillus laterosporus  and partial sequence of 16S 

rDNA gene is submitted in NCBI Gene bank 

(Accession No.  EU159585).

· A total of 50 isolates of Lactobacillus were selected from 

two curd samples.

· A Lactobacillus spp. genus specific PCR primer was 

designed to get a Lactobacillus specific 550 base pair 

band (unpublished). This primer set is also tested in 

other related Gram positive rods to rule out any false 

positive reaction.

· Isolated 51 and 41 Bacillus strains from paper mill 

effluent treated soil and from acidic soils of Kerala.

· On differential media 29, 75, 110 bacterial isolates were 

obtained from acidic soils of Kerala, Assam and basic 

soils of Sunderbans, respectively. Off the isolates from 

Kerala and Assam 22 could grow well at pH 4 with high 

P solubilizing activity.

· A total of 50 distinct rDNA gene restriction banding 

patterns were obtained from the 66 Bacillus sp obtained 

from Rajgir thermal springs, Bihar. Bacillus 

thuringiensis group and another group containing two 

B. subtilis  one each of B. macquarensis, B. 

stearothermophilus and B. pasteurii showed 100% 

similarity even after combination dataset of 

fingerprints. Functional diversity analysis of these 

Bacillus isolates was also done and found to produce 

variable amount of siderophore, IAA and P 

solubilization. 

Objectives:

· To study the culturable microbial diversity of soils from 
different agro-ecological sub-regions, production 
systems and land use practices, including in stressed 
ecosystems.    

· To characterize the isolated microorganisms for their 
nutrient mobilization (N, P,  Micronutrients).

· To evaluate the establishment of strains, particularly in 
mixed cropping systems and select strains for multiple 
crops and geographical locations.

· To standardize methods for mass multiplication and 
identify appropriate delivery systems and improve the 
formulations, quality, shelf life of the above bio-agents 

Theme - 2 : Nutrient Management, PGPR and Biocontrol

Hae III digested 16-23S PCR product of Bacillus sp isolated from Rajgir thermal springs

with superior delivery systems.

· To carry out multi-location testing for evaluation of the 
promising formulations.

· To make multiple-repositories of isolated strains of 
microorganisms.

Significant achievements

· Out of 275 isolates from the rhizosphere of soybean, 
wheat and chickpea, only 2 were found to be obligate 
oligotrophs (0.7%) and 2 were found to be obligate 
copiotrophs (0.7%). In vermicast and vermicompost, 4 
out of 128 strains showed oligotrophic mode of 
nutrition (3.1%) and 7 out of 128 showed obligate 
copiotrohy (5.5%). The majority of the isolates in crop 
rhizosphere were facultative in their mode of nutrition 
(99%).

· 23 of the 273 bacterial strains tested (8.4 %) showed 
antagonism against Fusarium oxysporum f. sp. ciceri 
strains 11 and 35 in both PDA and King's B media. It was 
interesting that a bacterial strain anatgonostic to the less 
virulent strain also inhibited the more virulent strain 
and vice-versa. 

· From rhizosphere soils of rainfed crops (arid and semi 
arid zones) 26 Pseudomonas, 25 Bacillus, 3 Bradyrhizobium 
and 6 Azospirillum were isolated. Out of which 7 isolates 
of Pseudomonas and 4 isolates of Bacillus showed over 
>50% growth increment in Sorghum and pigeonpea 
seedlings, respectively.  

· One isolate of Pseudomonas (P22) and two isolates 
Bacillus (GASRB4 and HASRB25) showed plant growth 
promotion of Sorghum in pot culture by 60% over 
control in terms of dry mass.

· Pseudomonas isolate P1 showed high P solubility 
efficiency (32%) and also enhanced sorghum growth by 
>50% over control. Similarly, GASRB13 isolate of 
Bacillus showed 22% solubilization efficiency and 
showed 30% dry mass increment in pigeonpea.

· Rhizobacteria were isolated from apparently healthy 
black pepper (Piper nigrum L.) and ginger (Zingiber 
officinale.) from different geographical regions such as 
Peruvannamuzhi and Wayanad in Kerala and Kodagu 
district in Karnataka State. Total 41 and 57 
rhizobacterial isolates were added from black pepper 
and ginger, respectively. 

· Rhizobacterial isolates of ginger were screened using 
dual plate culture technique against Pythium. Five 
rhizobacterial isolates suppress the Pythium in vitro. 

 



· Samples were collected from various places of five 
states - Kerala, TamilNadu, Karnataka, Maharashtra, 
and Andhra Pradesh. Out of 714 isolates only 22 were 
found to be HCN producers. The highest MPS activity 
was noticed in isolate from coconut rhizosphere of 
Kunnumkai. Almost all Gram negative isolates were 
IAA and Siderophore producers. 

· Cyanobacterial strains C 11 and C 20 exhibited superior 
performance in the pot experiments under controlled 
and glass house conditions while bacterial strains W 8 
and W 5 were top ranked in terms of the soil microbial 
and plant parameters evaluated. 

· The mycorrhizal inoculation increased the biomass C 
and N significantly and the values increased with 
higher level of P or Zn. Consequently, soil 
dehydrogenase and acid phosphatase activities 
increased in mycorrhizal soils. One of the remarkable 
changes in mycorrhizal  soil  was glomalin 
concentrations which increased by 30-50% in 
comparison to uninoculated soils. Glomalin is a 
glycoprotein capable of sequestering C besides serving 
a adsorptive site of Zn or other metallic micronutrients. 

· Promising cultures for P-solubilization and antagonism 
to Macrophomina phaseolina were identified. All the 40 P-
solubilizing bacteria were compatible with each other. 
Eight of the 40 suppressed M. phaseolina. 

· In an initial evaluation out of 70 Trichoderma species, 24 
isolates were found efficient with 70% Botrytis disease 
reduction and among bacteria two isolates were 
promising with 80% gray rot reduction. Among 
Trichoderma species T. viride 2 and T. viride 4 were found 
highly efficient with no diseases. 

Objectives 

· Isolation, identification and characterization of 
microorganisms from various selected agro, industrial 
and urban wastes.

· Development of microbial consortia for rapid 
degradation and effective utilization of selected waste.

· Production of value added products like bio-fuels, 
enzymes and mushroom using selected agro, urban 
and industrial wastes.

· To assess the impact of organic waste application in 
agriculture on shifts in soil microbial community 
structure and functions in relation to soil 
physiochemical properties.

· Determine the biochemical mechanisms, including 
enzymatic pathways, involved in aerobic and 
anaerobic degradation of pollutants. 

· Expand understanding of microbial genetics as a basis 
for enhancing the capabilities of microorganisms to 
degrade pollutants. 

Theme - 3 : Microbial Management of Agrowaste, 
Bioremediation and Microbes in Post Harvest and 
Processing

· Conduct microcosm/mesocosm studies of new 
bioremediation techniques to determine in a cost-
effective manner whether they are likely to work in the 
field, and establish dedicated sites where long-term 
field research on bioremediation technologies can be 
conducted.

· Development of fermented products from fruits, 
vegetables and cereals.

· Value addition of pulses, millets and horticultural 
produces through microbial fermentation.

· Biopreservation of vegetables for extension of shelf life 
and control of spoilage in processed products.

Significant achievements

· Isolation of specific group of bacteria viz. P-solubilizer, 
xylanase producer, cellulose degrader, fluorescent 
Pseudomonas, Azospirillum, Azotobacter, Hg tolerant 
were carried out from the soil irrigated with pulp and 
paper mill effluent.

· The xylanase producing strains were characterised and 
the strain producing maximum amount of xylanase at 

opH 10 and temperature 55 C was identified as 
Burkholderia glumae (similarity 99 %) by using BIOLOG 
Microbial identification system. The xylanase from B 
glumae was purified.  

· Five novel partial gene sequences of 16 S rRNA gene of 
PAH utilizing bacterial cultures have been submitted 
online to the GenBank portal of NCBI (PubMed) under 
Accession Nos. EF591777, EF591778, EF584108, 
EF584109 and EF590317.

· PAH degrading Isolate L-11 identified as a strain of 
Serratia marcescens is being reported as a PAH-
degrading organism for the first time, as per the 
literature available. All the five isolates identified to 
date on the basis of 16S rDNA-based molecular 
characterization, namely  Bacillus subtilis [PAH-21 (Ch-
58)], Brevibacterium sp. [PAH-14 (Ma-40)], Serratia 
marcescens [isolate L-11], Acinetobacter haemolyticus 
[PAH-9 (Ma-2)] and Bacillus subtilis [isolate P-3] 
showed high motility which may help them in 
sequestering the PAH-metabolites from soil for their 
metabolism.

· Several  sphingomonads were isolated and 
characterized by using molecular approaches. Most of 
them were found to degrade HCH isomers. The HCH 
degradative genes were identified in them by PCR 
analysis. These strains are being characterized by using 
a polyphasic approach. 

· Different strains of S. thermophilum and H. insolens 
which are very useful in composting process and 
nutrition of white button mushroom have been isolated 
and identified.

· From shrimp culture ponds,  twenty three 
chemolithotrophic ammonia oxidizing bacteria have 
been isolated, comprising Nitrosococcus spp. and 
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activity, exoplysaccharide and proline production. 
Growth kinetics of theses cultures have been studied.

· From 12 locations of saline patches in two districts of 
Karnataka yielded 86 microorganisms consisting of 22 
Azotobacter isolates, 11 Azospirillum, 39 P-solubilizers 
(PSB 25 and PSF 14), 11 fluorescent pseudomonads, and 
3 PPFM. 6 Azospirillum isolates were able to grow at 5 % 
NaCl and two at 7.5 % NaCl with N source. The amount 
of N  fixed by the salt tolerant isolates ranged from 1.48 2

to 6.21 mg/g glucose utilized in the presence of 5 % 
NaCl. Out of 53 isolates of fluorescent pseudomonads 
19 of them solubilized TCP at 5 % NaCl and 12 at 7.5 % 
NaCl.  

· Four promising cold tolerant isolates have been 
characterized on the basis of 16SrRNA sequencing. 
These isolates have been characterized as Pseudomonas 
species but all the isolates showed different 
biochemical reactions and the phylogenetic analysis 
revealed that these isolates are close to different 
described species.

Objectives of Structural Genomics
a) Complete genome sequencing of Mesorhizobium ciceri 

strain Ca181 with genome size of 8Mb.
Significant Achievements
Sequencing of Mesorhizobium ciceri Ca 181

· Authentication of Mesorhizobium ciceri was done using 
BIOLOG microbial identification system and culture 
showed 91% similarity with Rhizobium as per the 
availability of database.

· Validation of Mesorhizobium ciceri was also done 
through nodulation test.

· gDNA library of the culture was developed and 1500 
clones have been obtained so far.

Objectives of Functional Genomics:
1. Isolation of genes and their alleles for abiotic and biotic 

Theme - 5 : Microbial Genomics

Nitrosomonas and other unidentified genera. Nine 
nitrite oxidizing bacteria comprising Nitrococcus and 
Nitrobacter have been isolated.

· A novel mixotrophic bacterium with dual property of 
NH  and thiosulfate oxidation has been isolated.3

§ A green pigment producing yeast culture was isolated 
and its stability was studied. When green pigment was 
exposed to sunlight for 4 h there was reduction in 
colour intensity (82%). But fluorescent light (99.0%) and 
uv light (98.5%) had only little effect on the colour of the 
pigments. Further, the pigments were stable at 105 ºC 
for 20 minutes to an extent of 82 .0% whereas only 75.0% 
of the pigments were stable when autoclaved at 121 ºC 
for 20 minutes. Preservatives also reduced pigments up 
to 10-15%. 

§ Fungal isolates exhibiting pectinolytic activity were 
isolated from citrus peel. Based on morphological and 
cultural characterization the fungal isolates were 
identified as Aspergillus niger, Aspergillus flavus and 
Fusarium sp.

· The rice varieties Ponni, ADT 39, ADT 43, CO 43, ADT 
36, IR 20 and Bhavani were used for fermentation 
studies and their alcohol recovery estimated at 
different days of fermentation. The data revealed that 
alcohol content of rice varieties vary significantly  
according to the storage periods.

· Among the eighteen pectinolytic microbial isolates, 
fungal isolate Aspergillus fumigatus exhibited maximum 
pectinase activity. Highest polygalacturonase activity 

owas observed at pH 5 and at 40  C.

· Among seventeen amylolytic microbial isolates (from 
degrading starch rich substrates), S  (lab isolate no., 4

Gram –ve rods) exhibited maximum amylase activity. 

Objectives:

· Isolation of microorganisms from rhizotic zones of 
cereal crops (wheat and millets) grown under stress 
conditions of salt, drought and extreme temperatures.

· Selection of bacteria capable of growing under stress 
conditions of salt, drought and extreme temperatures.

· Evaluation of the selected organisms in the rhizosphere 
of wheat and millets (phytotron studies).

· B i o c h e m i c a l  c h a r a c t e r i z a t i o n  o f  s e l e c t e d  
microorganisms.

· Development of consortium of microorganisms that 
can alleviate the effect of drought, salinity and extreme 
temperature.

· Field evaluation of consortium of microorganisms for 
improvement of wheat, rice and millets under stress 
conditions.

Significant achievements

· AT 6 % salt concentration, 24 bacterial isolates showed 
significantly higher choline oxidase and peroxidase 

Theme - 4 : Microbial Management of Abiotic Stress

stress tolerance from isolates of Pseudomonas flourescens, 
Arthrobacter globiformis, Marine bacteria and through 
metagenomes. 

2. Sequence determination of the isolated genes.
3. Functional validation of selected alleles in microbes and 

model plants.
Functional Genomics

· PCR amplification of the nif H region using degenerate 
primers. Subsequently cloning of amplicons in TA 
cloning kit was achieved. More than 20 clones were 
selected and sequenced.

Plasmid DNA from transformed clones of Mesorhizobium ciceri with pUC 19 sma I digested vector
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Long term training

Trainings attended

Meetings Attended and Organised

Six months training to two M.Sc students is being 

provided at NBAIM on various microbiological and 

molecular techniques.

Dr. Rajeev Kaushik, Dr. Alok Srivastava and Mr. B. 
Kishore Babu attended  a training on 'DNA Sequencing and 
its Application' organized by  Lab India (Gurgaon).

A. Organised
· Organised the review meeting (South Zone) of the project on 

Application of Microorganisms in Agriculture and Allied 

Sectors on August 3-4, 2007 at IISR, Calicut.

· Organised the review meeting (North Zone) of the project on 

Application of Microorganisms in Agriculture and Allied 

Sectors on August 17, 2007 at NBAIM, Mau.

· Institute Research Council (IRC) was held on August 18, 2007 
at NBAIM, Mau.

B. Attended

· Attended the Director’s Conference on 16-17th July 2007 at 
New Delhi.

· Attended the DBT Task Force meeting on 31st August 2007 at 
New Delhi.

· Attended the Foundation Day Ceremony of Indian Institute 
of Vegetable Research at Varanasi on 28th September 2007.

· Attended the Agri Bio-2007 Workshop at FICCI Auditorium, 
New Delhi.

· National Conference on Climate change and Indian 
Agriculture', Oct. 12-13, 2007.

· National Workshop on India Biodiversity Portal organized 

by National Knowledge Commission, October 16, 2007. 

·

th “Rabi Kisan Mela” organized by NEFORD at Mau on 9-10  

October 2007.

International Training Course on Molecular Biology & 

Biotechnology Techniques at Indian Veterinary Research 
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· Out of above selected clones, ten nif H positive clones 
were documented the presence of 2Fe-2S Ferrodoxin 
domain. All clones were aligned and characterized.

· PCR primers were designed for amplification of nuo 
operon (nuo M and nuo N) of NADH dehydrogenase I. 
2.7 kb amplicon was observed for twelve strains. RFLP 
analysis using Bcl I for twelve strains showed variation 
in strains R10, R21 and S11. Remaining strains showed 
same pattern of bands upon digestion with Bcl I. The 
strains which showed variation belong to Pseudomonas 
putida group (R10, R21 and S11). Only three strains (R10, 
R21 and S11) showed swimming motility. All the 
twelve strains showed twitching motility. Only strain 
R10 showed swarming motility. All the strains showed 
biofilm formation on abiotic surface.

· The presence of selected hepatotoxin and nodularin 
genes was shown but twelve strains of Anabaena 
whereas six strains were amplified by mcy A primer.

Three trainings and one Kisan Goshthi was organized at 

NBAIM.

· DNA Sequencing and microbial identification module 

of agriculturally important Microorganisms from 

September 17-21, 2007.

· Microbial Identification module of Agriculturally 

Important Microorganisms from September 26 – 

October 16, 2007.

· NBAIM-NRC Mushrom joint training programme 

from October 29-30, 2007.

· Organised Kisan Goshthi on October 31, 2007.

Human Resource Development

Participants of the National Training Programme on “DNA Sequencing 

and microbial identification module of agriculturally important 

Microorganisms”

Participants of the National Training Programme on “Microbial 

Identification module of Agriculturally Important Microorganisms”
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thInstitute, Izatnagar, Bareilly on 15  October 2007.

 rsjgokWa fgUnh lEesyu ,oa dk;Z'kkyk] xksok fnukad 24 ls 26 vDVwcj 2007-

th Eighteen (18 ) Executive Council Meeting scheduled for 

November 21, 2007 at Allahabad Agricultural Institute-

Deemed University, Allahabad 211007.

 OECD Workshop on “The Global Biological Resource 

Centres  Networking the Networks” held at OECD 
thHeadquarters, France on 13-14  December 2007.

Dr. R. P. Tewari, Director, National 

Research Centre for Mushroom, Solan; 

· Attended the meeting of DRDO as an expert for evaluation of 

project on Nuclear, Biological and Chemical weapons, 

October 16, 2007.

· Brainstorming workshop for establishment of a National 

Genomics Resources Repository, December 27, 2007.

Dr. P.L. Gautam, Deputy Director General (Crop Sciences) 

Indian Council of Agricultural Research, New Delhi; Dr. 

Chandika Prasad Yadav, Director General, UP Council for 

Agricultural Research made a visit on November 26-27, 2007; 

Dr. H. P. Singh, Deputy Director General (Horticulture), Indian 

Council of Agricultural Research, New Delhi; Dr. T. P. 

Rajendran, Assistant Director General (Plant Protection), 

Indian Council of Agricultural Research, New Delhi; Dr. O. P. 

Dubey, Former Assistant Director General (Plant Protection), 

Indian Council of Agricultural Research; Dr. Mathura Rai, 

Director, Indian Institute of Vegetable Research, Varanasi; Dr. 

S. K. Dwivedi, Director, National Research Centre on Equine, 

Hisar; Dr. N. B. Singh, Agricultural Commissioner, 

Government of India; 

Distinguished Visitors

Dr. K. V. B. R. Tilak, 

Emeritus Scientist, Osmania Univesity, Hyderabad; Dr. C. 

Manoharachary, Emeritus Scientist, Osmania University, 

Hyderabad; Dr. R. J. Rabindra, Project Director, Project 

Directorate of Biological Control, Bangalore.

Compiled by
Dr. Anil K. Saxena (Principal Scientist)
Dr. Rajeev Kaushik (Senior Scientist)
Dr. A. B. Dash  (Senior Scientist)
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Staff Joined

Mr. Kamlesh Kumar Meena
 joined as  Scientist (Microbiology)

Dr. P. L. Gautam joined as Deputy Director General (Crop 
Sciences), Indian Council of Agricultural Research on October 
12, 2007.  He began his professional career in agriculture from 
Pantnagar in 1974 soon after completing his Doctorate Degree 
in Genetics from the Indian Agricultural Research Institute, 
New Delhi.  Dr. Gautam served as Vice Chancellor of G. B. Pant 
University of Agriculture and Technology, Pantnagar with 
distinction.  Concurrently, he also shouldered the 
responsibility of the Managing Director of Uttranchal Seeds & 
Tarai Development Corporation.  His previous assignments 
include Director, National Bureau of Plant Genetic Resources 
(NBPGR), National Director, National Agricultural 
Technology Project (NATP), Dean, Y. S. Parmar University of 
Horticulture & Forestry, Solan etc.  Dr. Gautam infused 
dynamism with visible impact, in all the spheres of the above 
institutions.  Pant University touched the new heights and was 
adjudged the best agricultural university and conferred with 
the Sardar Patel Outstanding Agricultural Institutional Award 
(2005) of Indian Council of Agricultural Research. He earlier 
contributed to the growth of institutions including NBPGR, 
New Delhi which was adjudged as the best ICAR Institution in 
1997; during his tenure.  He is a widely traveled person having 
represented India in negotiations under the aegis of Food and 
Agricultural Organization and the Convention on Biological 
Diveristy (CBD).  He has served as member of different 
National and International Committees on R&D and policy 
issues related to bioresource collection, conservation, 
exchange, quarantine, Biosafety etc.  He has contributed in 
drafting of national legislations on Protections of Plant 
Varieties and Farmers Right and Biodiversity Conservation.  
He is associated with the release of 12 improved crop varieties 
and has several publications, including policy papers to his 
credit.  He is a combination of popular teacher, credible 
researchers, institutional manager and also an acknowledged 
person in social welfare activities.

New Deputy Director General (Crop Sciences) 
Indian Council of Agricultural Research
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