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Degree
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Year
Subjects

Marks (%)
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Matric

Punjab School Education 
1979
Eng, Pbi, Hindi,

 58.0
 

         

Board, SAS Nagar Mohali

Maths, Sci., Soc. Stu., 








Hyg. & Physiol, etc.

B.Sc.

Panjab University,

1985
Chem, Botany
 
66.0

                
Chandigarh



Zoology
B.Ed.

Panjab University,

1986
N.A.

 
51.8

         

Chandigarh



M.Sc.

Utkal University,

1989
Life Sciences
 
66.7



Bhubaneswar (Orissa)

Ph.D.

Kumaun University,

1997
Botany*
 
NA



Nainital (Uttaranchal)

Qualified Joint Preliminary Test (JPT; Feb 1990) for Lecturership in Biology in the state of Punjab.

Qualified NET   (Dec. 1990) conducted by CSIR-UGC for Junior Research Fellowship and 

Lecturership in Life Sciences

_________________________________________________________________________________

*Thesis Title: “Studies on in vitro propagation, biochemistry and field evaluation of two economically important plants: Rosa damascena and Gladiolus spp.” (Supervisors: Dr. Uma T. Palni and Prof. A.K. Gupta)

Trainings

1. Attended "International Hands on  Training Course on DNA Fingerprinting" jointly organised by the Centre for Cellular and Molecular Biology (CCMB) and Centre for DNA Fingerprinting and Diagnostics (CDFD), Hyderabad, Nov 6-19, 1997.

2. Attended training on “DNA Based Marker Technologies and its application” organised by The Energy and Resources Institute (TERI), New Delhi, July 21-31, 2003. 

Employment details
A) Teaching

TGT (Science): Sainik School, Sujanpur Tihra, Dist. Hamirpur, H.P. (July 7, 1990 to July 31, 1991; Rs. 1460-2600) (Taught Biology and Science to students of  class 6 -10). 

PGT (Biology): Sainik School, Sujanpur Tihra, Dist. Hamirpur, H.P. (Aug. 1, 1990 to Aug. 24, 1991; Rs. 1640-2900) (Taught Biology to students of class 10 – 12).

Delivered Lectures on Molecular Biology to students of B.Sc. Biotechnology course, Kumaun University, Nainital (1997-98).

B)   Research
JRF:  Institute of Himalayan Bioresource Technology (earlier known as CSIR Complex), Palampur, H.P. (Sept. 4, 1991 to Sept. 3, 1993; Rs. 1800 Fixed).

SRF:  Institute of Himalayan Bioresource Technology, Palampur, H.P. (Sept. 4, 1993 to Sept. 3, 1996; Rs. 2800 Fixed). Completed remaining project activities and writing of Ph.D. thesis (Sept. 4, 1996 to July 6, 1997).


I was also involved in Training Programme as a team member: "Basic and Applied Techniques in Micropropagation Industry – A Practical Course" Sponsored by the Department of Biotechnology (DBT), Govt of India, held at IHBT, Palampur from March 17-April 4, 1997.

Research Associate (DBT project): G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora 263 643 (U.A.) in a D.B.T. sponsored project entitled "Net Work Programme for the Mass Propagation and Improvement of Tree Species of the Himalayan Region" (July 8, 1997 to June 24, 1998; Rs. 3200 Fixed).

Research Associate (Institute): Environmental Physiology and Biotechnology Division, G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora 263 643 (U.A.) (June 25, 1998 to June 24 2003; Rs. 10,500 plus allowances as per rules).

Research Associate (DBT project): G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora 263 643 (U.A.) in a D.B.T. sponsored project entitled "Improvement of tea using biotechnological approches" (June 24, 2003 to Till date; Rs. 12000 + HRA Fixed).

In addition, I have also been involved in the day to day supervision of junior research staff (laboratory) and field workers.

Membership of Professional Societies: (present and past)

1. Society for Biological Chemists, India

2. International Association of Plant Tissue Culture & Biotechnology, USA.

3. Society for the Promotion of DNA Fingerprinting and Diagnostics, Hyderabad, India

During the course of research work/training various techniques have been utilized and several instruments successfully handled; the details are given below.
i) Techniques used

a) Plant tissue culture

b) Protoplast isolation and culture

c) In vitro cormlet formation in gladiolus

d) Maintenance of microbial cultures (Bacteria and Fungi)

e) Spectrophotometer and chromatographic techniques (including HPLC)

f) Electrophoresis

g) Liquid scintillation counting

h) Methods of general biochemical analysis, including PGRs (IAA,GAs, ABA, polyamines, etc)

i) DNA extraction and fingerprinting (RAPD, RFLP, AFLP, etc; undergone training)

j) Isozyme analysis in plants

k) Plant genetic manipulations using Agrobacterium (undergone training)

l) Microtomy and light microscopy, cytology

m) Analysis of taxol, related taxanes and podophyllotoxin

n) Outdoor photography (technical) as well as microphotography

ii) Instruments handled

a) Microscopes (Nikon)

b) HPLC systems (Kontron & Waters)

c) Electrophoresis systems (Biorad, LKB, Genei)

d) Spectrophotometers (UV/VIS; Hitachi, Kontron)

e) Liquid scintillation counter (Beckman)

f) DNA sequencers (Perkin-Elmer - Applied Biosystem)

g) Gel documentation and photodocumentation systems

h) Computers applications including graphics

i) Infra red gas analyser for measuring Photosynthesis (Li-Cor)

j) Osmometer, leaf area meter and stress meter

k) Still cameras

List of Publications:
Research Papers Published in full

1. Sharma OP, Sood A, Datta AK*, Thakur KN, Sharma M, Palni LMS (1996) Maggar (Dendrocalamus hamiltonii): The Himalayan Miracle Bamboo. In: Proceedings of an interactive seminar on Sustainable and Replicable Eco-development in Uttaranchal (Shah, S.L., ed), Shree Almora Book Depot, Almora, pp. 227-238. (Invited paper)
2. Sharma OP, Dawara RK, Datta AK*, Kanwar SS (1997) Biodegradation of lantadene A, the pentacyclic triterpenoid hepatotoxin by Pseudomonos picketii. Letters in  Applied Microbiology 24:229-232.

3. Kumar A, Nagar PK, Gupta AK,  Palni LMS (1997) Studies of dormancy in in vitro produced cormlets and in vivo produced cormels and in changes in the levels of IAA and carbohydrates during storage of cormels in Gladiolus. Physiology and Molecular Biology of  Plants 3: 117-122.

4. Palni LMS, Bag N, Nadeem M, Tamta S, Vyas P, Bisht MS, Purohit VK, Kumar A,  Nandi SK,  Pandey A,  Purohit AN (1998) Micropropagation- conservation through tissue culture of selected Himalayan plants. In: Research for mountain develoment: some initiatives and accomplishments.  Gyanodaya Prakashan, Nainital,  pp. 431-452.

5. Nandi SK, Kumar A, Palni LMS (1999) Role of plant tissue culture in biodiversity conservation and economic development. Current Science 77: 1229-1231.

6. Kumar A, Sood A, Palni LMS, Gupta AK (1999) In vitro propagation of Gladiolus hybridus Hort. Synergistic effect of heat shock and sucrose on morphogenesis. Plant Cell, Tissue & Organ Culture 57:105-112.

7. Nagar PK, Kumar A (2000) Changes in endogenous gibberellins during winter dormancy in tea. Acta Physiologiae Plantrum 22: 439 - 443.

8. Kumar A, Sood A, Palni LMS, Palni UT, Gupta AK (2000) In vitro propagation of Bulgarian rose from selected mature bushes. Journal of Medicinal and Aromatic Plant Sciences 22(1B): 593-603.
9. Kumar A, Palni LMS,  Nagar PK, Gupta AK (2001) Changes in endogenous abscisic acid and phenols in gladiolus cormels in relation to storage and dormancy. Physiology and Molecular Biology of Plants 7: 67 -74.

10. Kumar A, Sood A, Palni LMS, Palni UT, Gupta AK (2001) Micropropagation of Rosa damascena from selected bushes. Journal of Horticultural Science & Biotechnology 76(1) 30-34.
*
11. Nadeem M, Kumar A, Nandi, SK, Palni LMS (2001) Tissue culture of medicinal plants with particular reference to Kumaun Himalaya. In: Himalayan medicinal plants: potential and prospects (Samant SS, Dhar U & Palni LMS, eds.) Gyanodaya Prakashan, Nainital, pp. 231-268.

12. Bag N, Kumar A, Nandi SK, Pandey A, Palni LMS (2001) Efficient rooting and biological hardening of tissue culture raised tea [Camellia sinensis (L.) O. Kuntze] plants. In: Proceedings of 2001 International Conference on O-CHA (Tea) Culture and Science, held at Shizuoka, Japan, Oct. 5-8, 2001 132-135.

13. Kumar A, Nandi SK, Bag N, Palni LMS (2002) Tissue culture studies in two important orchid taxa: Rhynchostylis retusa (L.) Bl. and Cymbidium elegans Lindl. In: Role of plant tissue culture in biodiversity conservation and economic development (Nandi SK, Palni LMS & Kumar A, eds.), Gyanodaya Prakashan, Nainital, pp. 113-124

14. Kumar A, Palni UT, Sood A, Palni LMS, Gupta AK (2002) The effect of heat shock and sucrose on morphogenesis in cultures of Gladiolus hybridus Hort.  Ibid, pp. 245-259.

15. Pandey H, Chandra B, Nadeem M, Kumar A, Nandi SK, Palni LMS (2002) In vitro propagation of some alpine medicinal herbs of Himalaya. Ibid, pp. 279-323.

16. Kumar A, Palni LMS, Sood A, Sharma M, Palni UT, Gupta AK (2002) Heat shock induced somatic embryogenesis in callus cultures of gladiolus in the presence of high sucrose. Journal of Horticultural Science & Biotechnology 77: 3-78 (Paper was highlighted in Agri Cell Reports).

17. Nadeem M, Rikhari HC, Kumar A, Palni LMS, Nandi SK (2002) Taxol content in the bark of Himalayan Yew [Taxus baccata L. subsp. wallichiana (Zucc.) Pilger] in relation to tree age and sex. Phytochemistry 60: 627-631.

18. Kumar A, Palni LMS, Nandi SK (2002) The effect of light source and gelling agent on micro propagation of Rosa damascena Mill. and Rhynchostylis retusa (L.) Bl. Journal of Horticultural Science & Biotechnology 78(In Press).
19. Pandey H, Nandi SK, Kumar A, Palni UT, Chandra B, Palni LMS (2002)    In vitro propagation of Aconitum balfourii Stapf: an important aconite of the Himalayan alpines. Journal of Horticultural Science & Biotechnology (In Press).

20. Kumar A, Nandi SK, Chandra B, Pal M (2003). Conservation of some Himalayan medicinal plants using biotechnological approaches. Indian Forester (Accepted).

Books edited

1. Nandi SK, Palni LMS, Kumar A (2001) Role of plant tissue culture in biodiversity conservation and economic development. Gyanodaya Prakashan, Nainital; 646 p.

Popular articles

1. Nagar PK, Kumar A (1997) Role of plant growth regulators in tissue culture. In: Laboratory manual "Basic and Applied techniques in micropropagation industry - a practical course" held at the Institute of Himalayan Bioresource Technology, Palampur. Sponsored by DBT, New Delhi, pp A12-A23.

2. Kumar A, Ahuja PS  (1997) Induction of microtubers (potato) and cormlets (gladiolus).  Ibid, pp A44-A50.
3.  Purohit VK, Nandi SK,  Palni LMS, Rikhari HC, Kumar A (2000) Successful air layering in  Quercus glauca Thunb. Hima-Paryavaran 12 (2): 9-10.

Conference Presentations

1. Sood A,  Kumar A, Sharma M, Palni LMS, Gupta AK (1994) Induction of somatic embryogenesis and corm formation in callus cultures of Gladiolus var. Her Majesty following heat shock, XXIV International Horticulture Congress, Kyoto, Japan, 21-27 August (Poster).

2. Kumar A,  Nagar PK, Palni LMS, Gupta AK (1998)  Changes in abscisic acid and phenols during dormancy and its release in gladiolus cormels. National Symposium on Current Trends in Plant Physiology and Plant Biochemistry, Dept. of Plant Sciences, School of Life Sciences, University of Hyderabad, Hyderabad, 29-31 January (Poster).

3. Nadeem M, Kumar A, Nandi SK, Rikhari HC, Palni, LMS (1998) Clonal and altitudinal variation in taxol and baccatin III content in Himalayan Yew. Tree Science Conference - 98, WWF Auditorium, New Delhi, 10-13 April (Poster).

4. Kumar A, Sood A, Palni LMS, Palni UT, Gupta AK (1999) In vitro propagation of Bulgarian rose from selected mature bushes. National Seminar on the Research and Development in Aromatic Plants: Current Trends in Biology, Uses, Production and Marketing of essential oils, Central Institute of Medicinal and Aromatic Plants (CIMAP), Lucknow. 30-31 July (Poster) (Received 1st Prize).

5. Kumar A, Palni UT, Sood A, Palni LMS, Gupta AK (1999) The effect of heat shock and sucrose on morphogenesis in cultures of Gladiolus hybridus Hort.  National Symposium of Role of Plant Tissue Culture in Biodiversity Conservation and Economic Development, G.B.P.I.H.E.D., Kosi-Katarmal, 7-9 June (Poster).

6. Bag N, Kumar A, Nandi SK, Pandey A, Palni LMS (2001) Efficient rooting and biological hardening of tissue culture raised tea [Camellia sinensis (L.) O. Kuntze] plants. 2001 International Conference on O-CHA (Tea) Culture and Science, Shizuoka, Japan, 5-8 October (Poster).

7. Kumar A, Nandi SK, Palni LMS (2001) Hybridization studies amongst different species of Cymbidium. 6th National seminar on orchid diversity in India, science & commerce and orchid show, held at I.H.B.T. Palampur, H.P., 11-13 November (Poster) (Received 3rd Prize).
8. Bag N, Chandra S, Kumar A, Nandi SK, Palni LMS (2001) Plant regeneration using explants taken from physiologically young and mature plants of ‘Maggar’ bamboo (Dendrocalamus hamiltonii Nees Et. Arn. Ex. Munro) and their comparison with mother plants. National Seminar on Plant Biotechnology and Molecular Biology, Department of Genetics, University of Delhi-South Campus, New Delhi, 12-14 October (Poster). 

9. Kumar A, Palni, LMS, Nandi SK, Nagar PK (2003) Role of polyamines in auxin induced root formation in microshoots  national Symposium on Improving Crop Productivity in an Ecofriendly Environment: Physiological and Molecular Approches, Department of Plant Physiology, G.B. pant University of Agriculture & Technology, Pantnagar, 15-17 October (Poster).
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(Anil Kumar)

Salient Research Achievements of Dr Anil Kumar: 
i) Tissue Culture Studies
a) Gladiolus sp.: Complete in vitro regeneration protocol has been worked out using different plant parts (cormels, segments of cormels, scape and roots, etc.) as explants. Direct shoot differentiation was achieved from root and scape segments. Shoot and somatic embryo differentiation occurred from the callus, and rooting of shoots was achieved on plant growth regulator  (PGR)-free medium by manipulating the sucrose concentration and subjecting cultures to heat shock. This finding is of commercial importance for the industry and a complete protocol has been developed for the large scale in vitro cormlet production for 3 studied cultivars namely, Aldebaran, Her Majesty and Bright Eye. Field trials were conducted using in vitro produced cormlets and their performance was compared with that of conventionally produced cormels of the same size.  During field trials two somaclonal variants were selected from cultivar Her Majesty. Regeneration of complete plantlets, cormlets, and their field establishment was also accomplished using gamma irradiated cormels  (5 Kr & 10 Kr) of cv. Aldebaran.  
b) Rosa damascena Mill. (Bulgarian rose): Different plant parts were used as explant. A complete protocol for high frequency plant regeneration was developed from nodal explants using thidiazuron. Rooting was achieved in micro-shoots on medium containing auxins and/or polyamines.  In addition root formation was also accomplished on PGR-free medium by exposing the shoot cultures to different light sources (fluorescent, photosynthetically active radiation).  Somatic embryogenesis could be demonstrated in the suspension cultures using liquid MS medium supplemented with 5.0 (M each of BA and 2,4-D.  Callus cultures were also established from the anthers.


The role of exogenous polyamines and changes in endogenous polyamines during auxin induced root formation was also investigated in microshoots of R. damascena. 

c)  Orchids:  Cultures of several species of orchids, namely Cymbidium elegans, C. mastersii, C. aloifolium, Dandrobium sp., Rinchostylus retusa, Paphiopedilum insigne, P. farrienum, Vanda cerulea, Thunia alba and  Phaius tankevilleae were established from seeds derived from immature pods. Complete protocols for regeneration and hardening were also developed. 


Both inter specific and intergeneric hybridizations were carried out amongst different species of Cymbidium collected from Sikkim and Kumaun Himalaya. Four crosses were successful.  The hybrid seeds could be germinated in vitro and hybrid plantlets are being produced.  Hybrid plants regenerated from one of the crosses (C. mastersii and C. elegans) have been transferred to pots after proper hardening; such plants are being assessed for their hybrid characteristics using isozyme and protein markers.

d) Hairy root cultures: Hairy root cultures of Picrorhiza kurrooa, a medicinal plant of the Himalayan alpine are being developed. Strains A-4 and R-1000 were effective and the transformed roots grow well on plant growth regulator-free medium. The possible use of Agrobacterium rhizogenes for induction of rooting in micro shoots/cuttings of woody spp. is also under assessment.

ii) Biochemical Studies 
Following heat shock, the cultures of Gladiolus hybridus  Hort. grown on PGR-free medium evoke different responses, depending upon the sucrose concentration used. Therefore, changes in various biochemical parameters viz. endogenous IAA and polyamines, soluble proteins (content and profile), peroxidase (activity and isozymes) were examined following the heat shock to cultures grown on MS medium, supplemented with high sucrose concentration (0.232 M; root and somatic embryo induction medium) and normal sucrose concentration (0.058 M; shoot induction medium). 


Biochemical changes (protein content, peroxidase, carbohydrates, etc.) were examined during rooting of microshoots and somatic embryogenesis in tea. Changes in endogenous GA and phenols during winter dormancy of tea were also studied. Isozyme patterns, phenolics and other biochemical parameters were studied in six important clones of tea.

iii) Studies on Dormancy:
Changes in the dormancy status of cormles (conventionally produced) were studied in the cormels of cv. Aldebaran and Her majesty during storage at room temperature (mode of storage adopted by the growers). An attempt was made to determine changes in ABA, IAA, polyamines and carbohydrates in these cormels during storage at room temperature resulting in the release of the dormancy.  Comparison was also made in dormancy status of in vitroproduced cormlets with those of field grown cormels of same size in these two cultivars. 

iv) Bacterial degradation of toxic molecules:

Leaves of Lantana sp. are highly toxic to the young animals, whereas toxicity reduces with the age. This toxicity is due to the presence of compounds such as lantadenes (hepatotoxic). Assisted bacterium was isolated and its role in the degradation of these compounds was established. The bacterium was identified as Pseudomonos pickettii (collaborative work with IVRI, Palampur).
v) Extraction and analysis of active principles of medicinal plants:


a) Taxol: The diterpenoid alkaloid taxol( (paclitaxel), first isolated from the bark of Taxus brevifolia Nutt. is used for the treatment of several forms of cancers. Taxol is also present in the bark and needles of Taxus baccata subsp wallichiana. Taxol content (in plant bark and needles) is known to vary with location, altitude, plant to plant and also in different tissues. Hence work is under way to identify superior clones of Taxus. Besides taxol, baccatin III and 10 deacetyl bacctin contents are also being determined.


b) Podophyllotoxin and related lignans: Analysis of the podophyllotoxin (starting material for the semisynthesis of anticancer drugs namely, teniposides and etoposides) content in different populations of Podophyllum hexandrum Royle (rhizomes and rootlets) collected from Kumaun and Garhwal regions of Himalaya is also underway.  The podophyllotoxin content has also been evaluated in the seedlings of known age (1-5 years) grown at Katarmal, Almora.  Another important lignan 4-deoxypodophyllotoxin was purified from the rhizomes of P. hexandrum. Further spectral confirmation of this compound is in progress.  Similar work on the quantification of aconitine and pseudoaconotine in Aconitium spp. has also been carried out.

vi) Biochemical characterization:

Studies have been initiated to characterize the elite clones of Taxus baccata using isozyme markers.  Presently work is in progress to identify isozyme patterns of  peroxidase, esterase, superoxide dismutase, etc.

* Initial publications are under the name Anil Kumar Datta





PAGE  
2

