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	Role of nitric oxide in adventitious roots development. In: KY Paek, HN Murthy, JJ Zhong (eds.) Production of Biomass and Bioactive Compounds Using Bioreactor Technology
	[bookmark: _GoBack]Tewari RK, Paek KY
	Springer Science, pp. 429-443
	2014

	44
	[bookmark: OLE_LINK17]Water Relations of Plants: Fundamental concepts and methods  
ISBN 978-613-9-96355-3
	Sharma PN, Tewari RK,  
	[bookmark: OLE_LINK18]LAP Lambert Academic Publishing, (omniscriptum) 
	2019



ABSTRACTS/ PAPER PRESENTED IN VARIOUS SYMPOSIA AND CONFERENCES

1. Sharma PN, Tewari RK, Kumar P (2000) Oxidative stress in wheat plants subjected to deficiency and toxicity of zinc in solution culture and recovery therefrom. Joint Convention of ISAB & SGVR and National Symposia on Emerging Trends in Agricultural Biochemistry – Regulation of Metabolic Pathways for Crop Improvement and Recent Developments in Green Vegetation and Leaf Protein Research held on February 24-26, 2000 at C.S.A. University of Agriculture and Technology, Kanpur-208002, India
2. Sharma PN, Kumar P, Tewari RK (2000) Oxidative stress in cauliflower plants subjected to deficiency and toxicity of iron. Joint Convention of ISAB & SGVR and National Symposia on Emerging Trends in Agricultural Biochemistry – Regulation of Metabolic Pathways for Crop Improvement and Recent Developments in Green Vegetation and Leaf Protein Research held on February 24-26, 2000 at C.S.A. University of Agriculture and Technology, Kanpur-208002, India
3. Sharma PN, Tewari RK, Kumar P (2000) Relative susceptibility to deficiency and toxicity of zinc and its relation to the antioxidative responses in two maize cutivars. II Symposium on current advances in molecular biochemistry: Application in health, environment and Agriculture held on Nov. 9-11, 2000, at Department of Biochemistry, Lucknow University, Lucknow-226007, India. 
4. Sharma PN, Kumar P, Tewari RK (2000) Antioxidative responses of maize plant subjected to deficiency and toxicity of iron in shade and light. II Symposium on current advances in molecular biochemistry: Application in health, environment and Agriculture held on Nov. 9-11, 2000, at Department of Biochemistry, Lucknow University, Lucknow-226007, India. 
5. Tewari RK, Kumar P, Sharma PN (2003) Mulberry plants express some new isoforms of superoxide dismutase to combat magnesium deficiency induced oxidative stress. National conference on biodiversity and applied biology of plants held on Oct 8-10 at Department of Botany, Lucknow University, Lucknow-226007, India.
6. Kumar P, Tewari RK, Sharma PN (2003) Modulation of deficiency and toxicity of iron by copper in maize plants. National conference on biodiversity and applied biology of plants held on Oct 8-10 at Department of Botany, Lucknow University, Lucknow-226007, India.
7. Tewari R.K., Ou SY, Shim KM, Hahn EJ, Paek KY (2007) Nitric oxide modulates copper toxicity by upregulating antioxidant defence protection in the adventitious roots of Panax ginseng C.A. Meyer CBN-1 line (Poster) Spring Symposium of the Korean Society of Plant Biotechnology (Seoul, Korea) 
8. Tewari RK, Hahn EJ, Paek KY (2007) Function of Nitric oxide and superoxide anion in the growth and antioxidant enzyme activity of adventitious roots of Panax ginseng C.A. Meyer (Oral) Abs. published in Korean  J Hortic Sci & Tech 25 (suppl) June 2007 Page 52, Conference of Korean Society of Horticultural Science, Spring 2007 (Korea University, Seoul, Korea) 
9. Tewari RK, Lee EJ, Shim KM, Ou SY, Jeong JA, Hahn EJ, Paek KY (2007) Nitric oxide retards senescence of Phalaenopsis flower by modulating xanthine oxidase activity and antioxidant defence (Oral) Abs. published in Korean  J Hortic Sci & Tech 26 (suppl.) October 2007 Page 38 Conference of Korean Society of Horticultural Science, autumn 2007 (Kangneung National University, Gangneung, Korea)
10. Tewari RK, Watanabe D, Watanabe M (2010) Generation of nitric oxide and hydrogen peroxide during the isolation and culture of Brassica napus leaf protoplasts (Poster). In: Annual meeting of the Japanese Society of Plant Physiologists, 2010 (Kumamoto University, Kumamoto, Japan)., 
11. Tewari RK, Hadacek F (2012) Iron deprivation-induced superoxide anion generation and deoxyribonuclease, alkaline protease and caspase-3-like activities lead to cell death in the leaf of Brassica napus plants. Plant Biology Congress (July 29-August 3, 2012) Albert-Ludwigs-Univesity, Freiburg, Germany
12. Tewari RK, Horemans N, Nauts R, Wannijn J, Plevoets J, Van Hees M, Vandenhove H (2013)  Uranium exposure induced reactive oxygen species and nitric oxide generation in Arabidopsis thaliana. In: 11th International Conference on Reactive Oxygen and Nitrogen Species in Plants. July 17-19th 2013, at the Warsaw University of Life Sciences-SGGW (WULS-SGGW), Poland
13. Tewari RK, Horemans N, Nauts R, Wannijn J, Van Hees M, Vandenhove H (2017) The Nitric oxide suppressed Arabidopsis mutants-Atnoa1, and Atnia1nia2noa1-2 produce nitric oxide in MS growth medium and on Uranium exposure. In: 3rd International Toxicology  Conclave. November 5-6, 2017 at CSIR-Indian Institute of Toxicology Research, Lucknow (U.P.), India
14. Tewari RK, Kumar P, Sharma PN (2017) An effective antioxidant defence provides protection against zinc deficiency-induced oxidative stress in Zn-deficiency-less-susceptible (Zn-DLS) maize plants. In: International conference on functional biology and molecular interaction: Application in health and agriculture. December 20 – 22, 2017 at Department of Biochemistry, University of Lucknow (U.P.), India  
15. Tewari R.K.  (2018) Relative effectiveness of different iron complexes in functional iron availability. In: Sixth International conference on Plant and Environmental Pollution (ICPEP-6). November 27-30, 2019 at CSIR-National Botanical Research  Institute, Lucknow, India 
16. Tewari R.K., Nauts R., Horemans N. (2020) Consequences of NO generation in Uranium-stressed Arabidopsis thaliana. In: Second National Conference on Climate Change: Agriculture, Biodiversity and Human Health. February 22-23, 2020 at  CSIR-National Botanical Research  Institute, Lucknow, India.

RESEARCH HIGHLIGHTS 
I studied certain aspects of the physiology of plants, including involvement NO and reactive oxygen in root development, saponin synthesis and antioxidant responses of plants under nutritional stress (both deficiency and toxicity). Some of our significant findings are given here. (1) The supply of NO producers (SNP, sodium nitroprusside; SNAP, S-Nitroso-N-acetylpenicillamine; and sodium nitrite with ascorbic acid), NO scavenger (2-phenyl-4,4,5,5-tetramethylimidazoline-1-oxyl 3-oxide, PTIO) and NOS inhibitor (Nω-nitro-L-arginine methyl ester hydrochloride, L-NAME), revealed that NO is involved in the differentiation and induction of rootlets downstream to auxin action but it does not synthesized by nitric oxide synthase (NOS) in the adventitious roots of mountain ginseng (Plant Cell Rep 27: 563-573). (2) The fundamental role of NO in the activation NADPH oxidase and O2˙ˉ anion generation and their role in root development were elucidated for the first time. NO activates NADPH oxidase activity, resulting into higher O2˙¯ generation that subsequently induced adventitious roots in root explants of mountain ginseng (Plant Cell Rep 27: 563-573 and Plant Biotechnol. Rep. 1: 227-235). (2) NO provides protection against copper toxicity by enhancing antioxidant defence (Plant Cell Rep 27: 171-181). (3) Exogenous application of nitric oxide (NO) retards H2O2-induced senescence of Phalaenopsis flower by down regulating activity of xanthine oxidase (Plant Cell Rep 28: 267-279). (4) SA accumulates ginsenosides in ginseng roots by elevating NO, O2˙ˉ, and H2O2 (J. Plant Growth Reg 30: 396–404). (5) Protoplast chloroplasts also exhibited endogenous accumulation of NO and ONOO‾ (Plant Cell Rep 32: 31-44). (6) We discovered the involvement of NADPH oxidase-like activity in H2O2 generation in the chloroplasts of Brassica napus leaf protoplasts (Planta 235: 99–110). This NADPH oxidase-like activity was subsequently identified as stromal ferredoxin NADP+ oxidoreductase (sFNR). The discovery of sFNR exhibiting NADPH oxidase-like function in chloroplast is a fundamental finding and it has great significance in redox homeostasis in the chloroplasts (Plant Mol. Biol. 86: 627–639). 
My doctoral thesis topic was: Role of mineral nutrient elements in the Mulberry (Morus alba L) plants with particular reference to oxidative metabolism. Nutrient deficiencies produced typical morphological features such as – general paling of old leaves by N- or P-deficiencies (J Integr Plant Biol 49: 313-322); cessation of growth and death of apical meristem by Ca-deficiency; chlorosis and scorched margins of middle and old leaves by K-deficiency (J Integr Plant Biol 49: 313-322); interveinal chlorosis in young followed by necrosis in old leaves by Mg-deficiency (Sci Hortic 108: 7-14); yellowing and development of cup-shaped young leaves by S-deficiency (Environ Exp Bot 68: 301-308); interveinal chlorosis of young leaves by Fe-deficiency (Plant Sci 169: 1037–1045); mild interveinal chlorosis of middle leaves by Mn-deficiency (Acta Physiol Plant 35:3345–3356); chlorosis, necrosis and deformation of young leaves by Zn-deficiency (J Plant Nutr Soil Sci 171: 286-294); and deformation of leaf shape and development of cracks on midrib and major veins and formation of lenticels-like structure on the stem by B-deficiency (Tree Physiol 30: 68-77). The observations of my studies indicate that deficiencies of various essential nutrients increase the concentration of H2O2, but this did not necessarily increase lipid peroxidation in the leaves. Lipid peroxidation in leaves was found to be associated with the chloroplastic pigment or activities of Fe-enzymes, which is postulated to be an index of functional Fe (Plant Sci 169: 1037–1045; AoB Plants doi:10.1093/aobpla/plq002). Deficiency of Cu was found to specifically accumulate H2O2 in the middle portion of the trichomes of leaves (Planta 223: 1145–1153). Apart from this, deficiencies of certain nutrient element modulate the activity and induced some additional isoforms and suppress some of preexisting ones of superoxide dismutase (Plant Sci 169: 1037-1045; Sci Hort 108: 7–14; Planta 223: 1145-1153).

Membership of academic societies/bodies
i. Indian Science Congress (2017-till date)
ii. Indian Botanical Society (2017-Till date)
iii. International Society of Environmental Botanists (2017-till date)
iv. Clean and Green Environmental Society (2017-till date)
v. American Society of Plant Biologist (2007)
vi. International Society for Horticultural Science (2007)
vii. The Japanese Society of Plant Physiologists (2010)

Referee of journals
i. Ecotoxicology and Environmental Safety (Elsevier)
ii. Environmental and Experimental Botany (Elsevier)
iii. Journal of Experimental Botany (Oxford University Press)
iv. Journal of Plant Research (Springer Science)
v. Journal of Plant Physiology (Elsevier)
vi. New Phytologist (John Wiley & Sons, Inc.)
vii. Plant Cell, Tissue and Organ Culture (Springer Science)
viii. Plant Physiology and Biochemistry (Elsevier)
ix. Scientia Horticulturae (Elsevier) 
x. Plant Biotechnology Journal (John Wiley & Sons Ltd)
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