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Research Experience         : 40 years 

 

Teaching Experience         : 32 years 

 

 



Areas of Specialization     :Taxonomy and Ecology, Systematics, Genetics, Conservation   

                                            and Sustainable Utilization of Biodiversity, Ecosystem  

                                            Dynamics and Function, Ecological Restoration  

                                            of Mined Areas and Degraded Ecosystems.       

                           

Research Guidance            : (i) No of students obtained M.Phil.   :  5 

                                             (ii) No. of students obtained Ph.D.    :  44 

                                              

    

Number of Publications:     227 and 1 Book 

 
 
INTERNATIONAL ACADEMIC ASSIGNMENTS: 

 

 

 Ex Chairman (1995 – 2005) of the Indian Subcontinent Plant Specialist Group of 

the IUCN Species Survival Commission. 

 

 Ex Chairman for IUCN Committee on Threatened Plants of Indian Subcontinent 

Member of the IUCN. 

 

 Ex member, IUCN Commission on Ecosystem Management. 

 

 
NA TIONAL ACADEMIC ASSIGNMENTS: 
 
 

 Member of Academic Council of the Delhi Technological University, Delhi 

 

 Member of High Level Working Group on Western Ghats, Ministry of 

Environment & Forests, Government of India 

 

 Member of Steering Committee for formulating XIIth Plan for Environment and 

Ecology, Planning Commission 

 

 Ex Chairman, Ecosystem Research Committee, Ministry of Environment and 

Forests, Government of India, New Delhi  

 

 Member, Expert Appraisal Committee for Coal Mining and Thermal Power 

projects,  Ministry of Environment & Forests, Government of India, New Delhi. 

 

 Ex member of the National Committee on Biosphere Reserves, Ministry of 

Environment & Forests, Government of India, New Delhi. 

 

 Member of the UGC Committee for assessment of the Department of Special 

Assistance and CAS Programmes in Plant Sciences. 

 



 Member of the Task Force Committee on Biodiversity Conservation and 

Environment, Department of Biotechnology, Government of India. 

 

 Ex member, Interdisciplinary Research Committee (IDRC) in Biotechnology, 

Department of Biotechnology, Government of India.  

 

 Ex member of the Steering Committee for Capacity Building in Taxonomy, 

Ministry of Environment & Forests, Government of India, New Delhi. 

 

 Ex member of the Committee for the Award of B.P. Pal National Environment 

Fellowship Award for Biodiversity, Ministry of Environment & Forests, 

Government of India, New Delhi. 

 

 Ex Member of the Working Group for formulating XI
th

  Plan proposal relating to 

research, training and education in Environment and Forestry, Ministry of 

Environment and Forests, Government of India. 

 

 Ex Member of the Working Group for formulating XI
th

  Plan proposal on higher 

education in the Central Universities, Ministry of Human Resource Development, 

Government of India.       

 

 Member of the Working Group for formulating XII
th

 Plan for Environment 

Ecology, Planning Commission, Yojana Bhawan, New Delhi. 
 
 
MEMBERSHIP OF LEARNED SOCIETIES: 
 

 Fellow of the Indian Academy of Sciences (Bangalore). 
 

 Fellow of the New York Academy of Sciences (1988-1989). 
 

 Fellow of the Indian Society of Genetics and Plant Breeding. 

 

 

 
NATIONAL AWARDS  
 

 Indira Gandhi Paryavaran Puraskar of Ministry of Environment and Forests, 
Government of India for the year 2009 
 

 VASVIK Award 2005 for Environmental Science and Technology. 
 
 Narain Dutt Award 2008 for Conservation of Nature. 

 
 
INSTITUTIONAL LECTURES  
 
10

th
 Prof. Raman Viswanathan – VPCI Oration, on “Environment, Ecology and Human 

Health”, Vallabhbhai Patel Chest Institute, Delhi. 
 



Keynote address at the 2
nd

 World Biodiversity Congress held at Kuching, Sarawak 
(Malaysia) from 8-11

th
 September 2011. 

 
CONTRIBUTIONS TO THE DEVELOPMENT OF CENTRES AND SCHOOLS OF 

HIGHER LEARNING AND R&D INSTITUTES IN THE FIELD OF 

ENVIRONMENTAL MANAGEMENT AND SUSTAINABLE  DEVELOPMENT :  

 

 Played a significant role in the formulation of the syllabus of two-year M.Sc. course 

in Environmental Biology and in starting the Department of Environmental Biology 

at the University of Delhi  

 Established the Centre for Environmental Management of Degraded Ecosystems 

with the objective of developing and implementing ecotechnologies for the 

sustainable development. The Centre is 6
th

 Centre of Excellence of the Ministry of 

Environment & Forests, Government of India, New Delhi   

 As a Chairman of the AC Subcommittee, a syllabus on Environment Issues and 

Management was evolved to introduce as a compulsory subject in the first year of all 

undergraduate courses. 

 Contributed to the establishment of School of Environmental Studies for promoting 

interdisciplinary research and training in areas relating to environmentally sound 

economic developmental programmes.    

 Instrumental in the establishment of a National Institute of Bioresources and 

Sustainable Development at Manipur and Regional Bioresource Development Centre 

at Meghalaya under the aegis of  the Department of Biotechnology, Govt. of India. 

 Instrumental in the establishment of Botanic Gardens of India Republic at NCR-

Delhi  under the aegis of the Ministry of Environment and Forests, Government of 

India, New Delhi. 

 Instrumental for the development of Yamuna Biodiversity and Aravalli Biodiversity 

Parks at Delhi, under the aegis of Delhi Development Authority. These Parks serve 

as repositories for some 5000 to 6000 species, which used to exist in Delhi in the pas 

but now most of them locally extinct and some are on the verge of extinction. These 

parks are like Nature Reserves and serve as heritage sites.  

 

 

 

 



SIGNIFICANT ACHIEVEMENTS IN RESEARCH AND DEVELOPMENT  

AND OUTREACH ACTIVITIES 

 

Professor Babu and his team made significant contributions in three broad areas:  

(I) Taxonomy, Conservation and Utilization of Biodiversity and Bioprospecting 

(II) Ecology, Ecosystem Research and Management and , 

(III) Environmental Microbiology and Bioremediation 

 

(I) Taxonomy, Conservation and Utilization of Biodiversity and Bioprospecting 

 

Prof. Babu has started his research career in the area of taxonomy and field biology and 

subsequently diversified his research interests in the areas linked with conservation and 

utilization of biodiversity and ecosystem management, spanning over a period of 40 years. 

The taxonomic researches undertaken by him include; the floristic surveys, taxonomic 

revisions, and circumspection and delimitation of species and nomenclature of plant 

species. The Herbaceous Flora of Dehradun published by CSIR in 1977 is a pioneering 

work and it has been cited extensively in the floristic and taxonomic works carried out on 

Indian plants. It is a valuable reference work for the descriptions and taxonomic notes on 

herbaceous species. In fact a new rare and endemic species P eucedanum  dehraduensis 

was also described. The taxonomic revision of Vigna and its allies in India carried out by 

Professor Babu and his team, has important applications in breeding programmes of pulse -

yielding species. For the first time, taxonomic identity and nomenclature of important gene 

pools of wild relatives of cultivated Vigna have been straightened with valid names 

(Reference No 78). Similarly the taxonomic revision of the genus Zanthoxylum in India has 

valuable information on gene pools that yield timber and   medicinal value. (Reference No 

121). A new generic name proposed by him and Henry (Ref. No 132) has been accepted by 

the taxonomists of the world. Besides these taxonomic researches, Professor Babu and his 

colleagues have also described several new species and provided correct taxonomic 

identities of several Indian species (Reference No 113, 124, 126-130, 134-147)    

 

For the first time, Professor Babu and his team carried out population biological, 

biochemical and molecular, mutational studies on wild gene pools of Vigna. These 



studies yielded new and novel findings which were published in International and 

national Journals of repute. The significant findings of these researches are: 

(i) the wild relatives are nutritionally as good as the cultigens and even some superior to 

cultigens in some essential amino acids  profiles;(ii)  there are strong reproductive 

barriers between wild relatives and cultigens; (iii) demonstrated that and sequence 

rearrangement played  a major  role in the evolution of cultigens;  (iv) the wild relatives 

are bruchid ; (v) the physical features of DNAs are different between wild relatives and 

their cultigens; and (vi),a new peanut lectin involved in nitrogen fixation was also 

discovered by him and his team. (Reference No 57, 66-68, 70, 72-74, 76-87, 89, 92-93, 

112) 

 

A new natural inhibitor of RIPs of Viscum album has been discovered and this research 

has implications in cancer treatment (Reference No 10, 14). A wide range of protease 

inhibitors from tropical rainforest trees  thus have been characterized and their role in 

regulation of plant-herbivore interactions have been elucidated.( Reference No 4, 6, 9). 

These findings have applications in the   development of transgenes for pest resistance in 

crops. The researches on the phytochemicals  of host plants of tussar silk worm  moth 

have bearing on the improvement of  quantity and quality of silk. (Reference No 1, 3, 20) 

 

Professor Babu and his team successfully rehabilitated two endangered taxa North 

Eastern Himalayas .Coptis teeta- is a well-known herbal medicine of northeastern states 

and neighboring countries like Myanmar and China- is an endangered species due to 

overexploitation. The population ecological studies carried out by Professor Babu and his 

team demonstrated that the (i) species is represented by very few populations in the 

highly specialized niches found in  high altitudinal ranges of Arunachal Pradesh, (ii)that 

there are bottle necks in sexual reproduction due to asynapsis/ desynapsis resulting in 

extremely narrow genetic variability and, (iii) and the only way by which the species can 

be multiplied is through vegetative propagation. The species was multiplied through 

vegetative propagation and the plants were successfully reintroduced in its native habitat 

range. (Reference No 22, 33, 35, 53) 

 



The genus Meconopsis has 22 Himalayan species and many of them contain valuable 

genes that have been used in the development of different horticultural forms, widely 

grown throughout  EU. The population ecology of 6 species found in Sikkim Himalayas 

was  investigated  by Professor Babu and his team. Their research findings revealed that 

most of the species are critically endangered due to their restricted distribution, extremely 

small population sizes, failure of seedlings to establish and narrow genetic variability. For 

the first time, the team-developed protocols for the regeneration of plantlets through 

somatic embryogeny and from seedling ex- plants and the plantlets have been 

successfully established and plants were reintroduced in their native habitat. (Reference 

No 36, 50, 59, 61) 

 

Currently Professor Babu and his team have been working on the New flora of Delhi 

which is expected to be completed shortly. 

 

(A) Ecology and Ecosystem Research and Management 

 

During the last 30 years Professor Babu and his team have been carrying out filed 

biological studies. During field trips, they found out that ecosystems are highly degraded 

due to anthropogenically- mediated activities such as intensive grazing, habitat 

conversion, deforestation and mining. Some of these ecosystems have been degraded to 

such an extent that they no longer support biological productivity. In other words these 

ecosystems lost  their   resilience and are virtually dead. With their expertise in the area 

of taxonomy, ecology and biodiversity the team decided to develop restoration 

technologies for the ecological rehabilitation of degraded systems to their pristine state. 

The restoration technologies, which have been developed by Professor Babu and his 

team, involves the use of biological inputs such as grasses, legumes and other late 

colonising species, soil microbes, soil invertebrates, modes of inoculation and monitoring 

of habitat improvement and ecosystem redevelopment (Reference No 40). These 

restoration technologies are site -specific, cost effective, simple to practice, do not require 

after care and generate rural employment particularly among women. The team 

successfully rehabilitated the barren limestone mined out areas in the Mussorie to 

subtropical, semi evergreen forests and temperate grasslands. Similarly the restoration 



technologies developed by Professor Babu and his team have been successfully put to 

work in the ecological rehabilitation of Morrum mind out areas at Bhatti and desertified 

lands  at Asola  wild life Sanctuaries into a mosaic of (i)  three -storeyed tropical dry 

deciduous forest characteristics of Aravallis, (ii) Acacia woodland and, (iii) grasslands. 

All these ecotechnologies have been transferred to the stakeholders. Professor Babu and 

his team has now taken up a programme support of DBT and SAIL, wherein 250 acres of 

limestone and iron ore mined out areas of SAIL are being ecologically being 

rehabilitated. (Ongoing project) 

 

As a part of World Bank project, Professor Babu and his team have carried out for the 

first time the economic evaluation of wetlands of Yamuna Corridor in Delhi state. Their 

research findings clearly demonstrated that the economic benefits rendered by the 

wetlands are several times higher than the resource generated by the construction f 

riverfront tourist complex. Their studies amply demonstrated the need for wetland 

conservation (Reference No 152). The researches on the gap ecology, and community 

structure and organization in tropical Rainforest ecosystem and ecology of alpine 

meadows led to the identification of a number of conservation indicators which are 

critical to monitor the Biodiversity (communicated) 

 

 

(B) Environmental Microbiology and Bioremediation 

 

As a part of ecological restoration technology, Professor Babu and his team included 

carried out soil microbial diversity with particular reference to functional groups that are 

associated in the rhizosphere of green plants, particularly grasses and the legumes which 

generally process the habitat for ecosystem  redevelopment. The functional groups 

investigated by Prof. Babu and his team; symbiotic nitrogen fixers, associative nitrogen 

fixers and free living nitrogen fixers, phosphate solubilizing bacteria, and plant growth 

promoting bacteria, besides arbuscular fungi. Extensive researches on the biology and 

ecology of rhizobium – a root nodule forming bacteria in association with legumes was 

carried out during the last 30 years (Reference No.2, 8, 13, 25, 27-29, 31, 37-38, 42-47, 

51-52, 54, 56): 



 

(i) Rhizobial strains form legumes inhabiting a wide range of habitats extending from 

alpine Himalayas to the sea coast  and from mangroves to deserts have been isolated, 

characterized and preserved; 

 

(ii) The diversity among different isolates has been investigated using simple microbial 

cultural methods , biochemical and molecular techniques; 

 

2. Several new and novel strains have been discovered. The underlying molecular 

mechanisms for the generation of a wide range of diversity and adaptability among the 

isolates were elucidated. Some of the strains are cold tolerant, salt tolerant and phage 

resistant. These microbes can be used as inoculants not only in restoration technologies 

but can also be used in afforestation and reforestation programmes and agriculture. 

Azospirillum, Pseudomonas, Azotobacter were also investigated. It has been 

demonstrated that root lectins of grasses are involved in species-specific interactions 

between grass species and their rhizosphere microbial community (Reference No 26). 

Root mucilage also has an adaptive value in the formation of root sheaths and it is 

involved in promoting growth of microbial communities in the rhizosphere. This finding 

was amply demonstrated in too research papers. 

 

Arbuscular mycorrhizal fungi play a significant role in the growth and development of 

green plants in nutritionally poor habitats. The diversity in arbuscular mycorrhizal fungi 

also regulates the structure and organization of plant communities during ecosystem 

redevelopment (Reference No 8). 

 

Very recently bioremediation technologies have been developed to transform flyash into 

soil-like substratum to promote the growth of vegetation. This technology has been 

successfully used in vegetating Asia’s largest dry flyash mound of  NTPC, Dadri.  

 

The major limiting factor in degraded ecosystems is the lack of nutrients, particularly 

trace elements. Professor Babu and his team isolated a novel siderophore from roots of 

Tephrosia purpurea (Reference No 34). This siderophore is involved in chelating trace 



elements, particularly iron and transporting it to the green plants. The findings of the 

research team also demonstrated the potential application of this siderophore in 

therapeutic treatment of tuberculosis (Reference No 21, 30). 

 

 

Training of Young Scientists to take relevant and challenging ecological problems in 

India 

Over 43 students have received their Ph.D degrees under the supervision of Professor 

Babu. Importantly they have looked for problems in the field, have lived under difficult 

places (islands, mountains, deserts etc.) and have learnt new techniques, interacted with 

experts from varied fields and have timed out very useful and high class work. They are 

in great demand and have been employed to do world-class research both in India and 

overseas. 

 


