
Brief CV of Dr S.S. Dudeja

1.Working as Sr Scientist for the past 11 years.
2.Published about95 research papers in national and international journals.
3.ReceivedDAE fellowship award during PhD andhonoured byISPRD

Recognition Award 2006-2007 at National Level for outstanding research
contributions in the Pulses in the field ofNatural Resource Management by ISPRD
(Indian Society of Pulses Research and Development) and also receivedbest
team award for mungbean research 2008.

4.ICAR has nominated asPrincipal Investigator ofMicrobiology Group of
AICRP on Chickpea atNational level

5.Guided three Ph D andseven M Sc students and out thesethree gotAMI
Young Scientist awards based on their research work.

6.Recently developed a course on Plant Microbe Interaction, which will be taught
in all StateAgriculturalUniversities of India and have also developed a
Practical Mannual for this course.

7.Participated in different conferences at national and international level. Visited
three times to Germany and once to Czech Republic to attend International
conferences.

8.RemainedJoint Secretary of AMI at National level for two terms of three years
each andat presentTreasurer of AMI for a second term of three yearsat
National level.

9.Completed twoadhoc research projects as PI and at present having oneDST
sponsored adhoc research project.

10.Senior Editor offour journals-Journal of Basic Microbiology, Indian Journal of
Microbiology,World Journal of Agricultural ScienceandAmerican-Eurasian Journal
of Agricultural & Environmental Sciences.

11.Significant research contributions in understanding the legume-Rhizobium
symbiosis underPlant Microbe Interactions and molecular ecologyincludes:

1. Distribution of native rhizobia and VA mycorrhiza in Haryana State: A map
on nodulation status of chickpea and pigeonpea covering about 1600 locations in
Haryana state has been prepared. Native rhizobial population is low. Similarly
VA mycirrhizal distributionin Haryanawas assessed.

2. Molecular diversity of rhizobia infecting Indian legumes: Molecular diversity
of chickpea in Haryana state was determined using PCR-amplification.
Haryana soils showed high richness indices (17/28=0.61) and rhizobial
genotype (RG) II was able to form 52 % of the nodules and was invariably
present in all the soils.

Low nodulating variants of cvs ICC 4948 and ICC 5003 were able to trap more
numbers of rhizobial genotypes viz 7 as compared to 4-5 by high nodulating
variants of these cultivars. Overall 8 rhizobial genotypes were trapped by the



chickpea cultivars. Similarly in mungbean rhizobia 5 genotypes could be
detected.

Inpea rhizobia, presence of 13 genotypes of rhizobia in 5 cultivars was observed and
only two biotypes were commonly present in all the cultivars. So such types of rhizobia
are to be selected for use as inoculants.

3. Development and release of efficient microbial inoculants for pulse crops:
Twenty three efficientRhizobium, phosphate solubilizing bacteria (PSB), PGPR
andAzotobacter inoculants were identified /selectedand developed and has been
released at National level.

4. Pigeonpea host a poor nodulating crop: Reasons for poor nodulation of
pigeonpea were ascertained.High temperature adversely affected the survival;
persistence; competition; rhizosphere colonization; chemotaxis; growth;
adsorption; production of hydrolytic enzymes, exopolysaccharide, indole acetic
acid (IAA) and siderophores by rhizobia. High temperature also adversely
affects root exudation, root hair formation and production of flavonoids by the
host.

5. Possibilities to improve nodulation of pigenpea host: Using efficient
inoculants, high siderophore producers, having more proline dehydrogenase
activity and use of thermotolerant rhizobia; Use of seed adhesives and
protectants; artificially increasing the levels ofIAA, flavonoids and hydrolytic
enzymes, the nodulation and nitrogen fixation of pigeonpea could not be
improved much. Genetically improvement in nodulation of pigeonpea host by
natural selection or through EMS mutagenesis, selection of pigeon pea host
cultivars able to form normal root hair at elevated temperature (370C) and intra
and intergeneric grafting of pigeonpea to change the autoregulatory control, but
no success could be achieved.

6. Survival & persistence of inoculated rhizobia: Survival and persistence of
chickpea and pigeonpea rhizobia under field conditions was very low and
rhizobiacould not survive till the next cropping season.

7. Competitiveness of inoculated rhizobia: Assessed the competitiveness of
inoculated rhizobia in pigeonpea, mungbean, urdbean and chickpea using
antibiotic markers, serological techniques,lac Z orgus markers and DNA finger
printing and nodule occupancy by rhizobia in this region was poor. Different
efficient rhizobial strains, use ofHup+ strains, high siderophoseproducer,Tsr
positive strains or strains/mutants having more proline dehydrogenase activity
could not increase the competitiveness of a strain. However selection of
molecularly predominant rhizobia could enhance nodule occupancy by 15%.

8. Compatibility of rhizobial inoculation with biocontrol agents : Chickpea,
mungbean and urdbean studies showed that treatment of the seeds with
aldrin/endosulfan/chlropyriphos, followed by fungicide-bavastin or others and



than byRhizobiumiscompatibleat recommended doses.Trichoderma viridae and
Vitavaxwasalso compatible with other biofertilizers.

9.  N2 Fixation in Chickpea and further scope of improvement: Using N difference
method, chickpea fixed more than 80 Kg N ha-1 and is meeting 20 to 40 % of its N
demand from soil indicating the scope for its further improvement. Since
survival and nodule competitiveness of inoculant strains is also low under
northern Indian conditions where chickpea rhizobial population is > 1000
rhizobia per gm of soil. So high nodulating selections of chickpea which are high
N2 fixing and can meet 80% of its N demand through biological fixation of N,can
be usedeven without rhizobial inoculation.

10. Interaction of different biofertilizers for INM and crop productivity: To
enhance the productivity of chickpea and other pulse crops, apart from symbiotic
N2-fixers-Rhizobium inoculants, other free living or associative N2 fixers-
Azotobacter, Azospirillum and phosphate solubilizerBacillus megaterium orB.
polymyxa, VA mycorrhiza alongwithrhizosphere growth promoting bacteria like
Pseudomonas;Trichoderma andPseudomonas for controlling diseases were used.
Mixed inoculation by all these biofertilizers substantially increased the crop
productivity in chickpea, pigeonpea and mungbean .

11. Interaction of VA mycorrhiza-Rhizobium and legumes: Phenolics produced by
different chickpea cultivars differing in nodulation ability inhibited the VAM
spore germination and growth underin vitro conditions. Attempts to cultivate
VAM, under laboratory conditions failed. VAM inoculation enhanced
competitiveness but no other beneficial effects could be observed.The number
of VAM spores was more in the rhizosphere of non-legumes than of legumes.
Maximum number of spores was observed in mustard followed by chickpea,
wheat pearl millet and pigeonpea. Two Haryana soils contained efficient VAM
spores, which resulted in better P and N uptake in pigeonpea .

12. Development of a nondestructive method for assessing N2 fixing ability: Fast
chlorophylla fluorescence measurement can be used as a model system to assess
the nodulation and nitrogen fixation ability in chickpea.

13. Development of a common delivery system for multiple co-inoculants: A
charcoal based (200 g) multiple co-inoculant ofAzotobacter, AzospirillumBacillus
polymyxa andPseudomonas was possible.Rhizobium inoculant is to be supplied
separately. Otherwise also such combinations are convenient for legumes and
cereal crops.

14. Liquid and carrier based inoculants: The performance of the liquid culture was
evaluated against charcoal based inoculants in chickpea and mungbean. The
performance of liquid culture was not superior but was at par with the carrier
based inoculants in increasing the grain yield.

15. Environmental pollutants and symbiotic association in legumes: The survival of
GFPtaggedrhizobia and allthe N2 fixing parameters in pea andEgyptianberseem crops
were adversely affected by the presence of heavy metals Cd, Cu, Zn & Ni.



16. Impact of biofertilizer technology in on-farm trials: Application ofRhizobium
inoculants in chickpea and pigeonpea at different locations in Haryana Stateat
farmers fieldsshowed on an average increase upto 15 per cent over uninoculated
control.

17.Proper identification of rhizobia infecting chickpea, mungbean and pigeonpea:
Chickpea, mungbean pigeonpea rhizobia were properly identified and chickpea
rhizobiawere more closely related to Mesorhizobium mediterraneumwhile fast
growing mungbean strains were identified asRhizobiumsp while slow growers
asBradyrhizobium sp. Similarly rhizobia infecting pigeonpea were very found to
be closely related toBradyrhizobium sp. This is important for proper classification
and phylogeney of rhizobia, for quality control & further enhancing host range
and N2 fixation.

18Monitoring the effect of inoculation ofgpf tagged chickpea rhizobia on microbial
communities at molecular level in the rhizosphere of chickpea, pea and wheat

Introduction ofgfp markedM. ciceri did not show any deleterious effect on
culturablesoil microbial population in bulk soil, and rhizosphere of homologous host
crop (chickpea), and non hosts’ pea and wheat. Changes in bacterial community structure
were observed due to inoculation ofchickpea rhizobia.

Changes in bulk soil and in the rhizosphere ofchickpea, pea and wheat were
observed irrespective of inoculation and three cultureablePeusdomonas lubricans,
Arthrobacter sp andLimnobacter thiooxidans organisms were identified. Specifically in
chickpea rhizosphere changes in a non cultureableRhizobiumsp and wheat rhizosphere a
non cultureablePseudoaminobactersalicylatoxidans was observed.

19.Use ofgpf marked strains of chickpea rhizobia for ecological study
The results showed that there is no transfer ofgfpgene fromM.ciceri Mc 1 GFPstrainto
other soil bacteria present in the rhizosphere of chickpea, wheat and pea. Hence
genetically marked strains can be safelyused forlegumes, there is common notation that
rhizobia in form of bacteroids are present and are fixing di nitrogen.ecological studies.

20. Bacteria associated with Chickpea nodules
 Very rare reports are available regarding the presence of micro organisms (may be
associated or endophytic) in the nodules in spite of the fact that nodules are much more
rich in the nutrients as compared to roots. Keeping this in mind large number of bacteria
and rhizobia were isolated fromthe rootnodules of chickpea. These bacteria are having
wide range of activities like P solubiliblization, biocontrol, growth promoting and other
activities.Usually isolated rhizobia from chickpea show growthin 3-4 days, but new
rhizobia showing growth in more than 20 days has been isolated and these are being
characterized. The exact role of the association of these bacteria with nodules is being
studied.


