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Annual Progress At A Glance

Publications

SCI Journals 157
Average IF Per Paper  3.562
Total IF Per Scientist 9.582

Patents Granted

National 03
International 01

Technologies Transferred

Alcohol based Herbal Hand Sanitizer
Floor Mop

Herbal formulation useful in Urolithiasis
Traditional Kadha

Mask Stress Reducer

Ph.D Awarded/Submitted 17113
Training Programmes Organized 19
Skill Development Programmes 05
No. of Individuals Trained 1627
PG Students Trained 42

Extra Budgetary Resources
(Rupees in lakh)

Total ECF 2425.015
EBR 3540.201

Plant Inventory

New Species Discovered 09
New Geographical Records to India 26

Projects Undertaken

New Projects Initiated 52
Projects Under Implementation 132

Staff Strength

Group IV

Group Il

Group Il

Group |
Administration
Research Scholars

CSIR-NBRI




CSIR-NBRI INITIAIVES FOR
COVID-19 PANDEMIC

COVID19 affected the globe. To combat the Covid19 pandemic CSIR-National Botanical Research
Institute, Lucknow took several initiatives and worked on the following verticals:

E . Health Care Products ‘ #ﬁ-é‘oﬂh’f%’“ Covidl9 Testing Facility

i Health Care Products

® Under the CSIR social responsibility program, CSIR-NBRI
developed a range of low cost hand sanitizers which are easily
manufactured at small scales. NBRI developed both alcohol free
and alcohol based herbal hand sanitizers. Over 1200 liters of
hand sanitizers were distributed to the frontline warriors across
Lucknow during the firstand second waves.

e CSIR-NBRI also developed an innovative herbal product, 'Mask
Stress Reducer: NITYA', which reduces breathing discomforts
(congestion, excessive humidification of the nostrils, dizziness,
etc.) due to long hours of wearing face masks. NITYA is purely
an herbal product prepared by blending three essential oils and
base oil, known traditionally.

Herbal Hand Mask Stress
Sanitizers Reducer

Technologies of both the products were transferred to various startups and health
companies for marketing.

Covidl9 Testing Facility

Seeing the demand for rapid testing, CSIR-NBRI
despite being plant based Institute, established a BSL3 [ %
level facility (Advance Virology Laboratory) with &
Negative Pressure” for Covid-19 testing. The facility §
was developed under the guidelines as given by
ICMR, WHO, and Ministry of Health & Family
Welfare, Government of India. The facility was
inaugurated by Mr. RK Tiwari, Chief Secretary,
Government of UP and Prof. MLB Bhatt, VC, KGMU,
Lucknow on June 30, 2020.

Sample Tested till 31 March, 2021 Sanitizer & Other Products Distributed

1,46,251 . .T00verlo,ooo

¢ Frontliners

Team CSIR-NBRI
Coordinators- Dr. SV Sawant/ Dr. PK Singh

Members- Drs. Sumit Bag, AP Sane, Vidhu Sane, Praveen C Verma and Indraneel Sanyal, and research
scholars of the institute as volunteers.
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TET & | FlfI-19 T YT Il & asle, B ST FHEE SR
BAR Y™ & @M bl HEHN A YT WEN B & [T Sl
mefeRdd et @i, sUR Uy @9E ud WeR # M @, X
HEFIgE® e JdeT & | BAR o9 T8 AJEEH AR [
FHTIHA BT T AT | Hifge-19 TemRl § e & o gv &2 Teq
Fl 2 | B STHIET-Th AR AhIeA-AENT a1 &l bR & &dd &8
AferEeR o R 8 | gedl ol 3dd @8 & AR q¥ e o
Theaz it B 1200 Fiey & 31 2 &fterger faiid fpar mr |
B Uk AN Bei Icd1E, AR SH Regay: Fear ot e e
g, I @9 T9T d% B 96 UeA $ HROT 96 A4 § 8 aTell Tl
PN HH HIAT 2 | I AT ScAal Bl JbrIh! B b1 & ford fAfe wreery X @y Ut &1 gxdiad 6 T 2 |
QRO H i Bl HT R A BU, BHY ASHIUASAR, SwguEsd qu1 Weq ud qRar dedr Haer, 9Rd @R 51 &2
T fRemfeelt % dod, HUasTEe-THaIsTieTs 7 Hifds-19 TiEr & [y “THRes sad & a1 Suquas WY & g
(It POt STRTSTaT)” bl €O 6 | 39 Gfaen J 31 A, 2021 T A 1,46,251 AT &1 TLET 61 T |

2020-21 #, HUHARAR-TANARE + &Y IS & T i &= 7 132 SFPHem AR e aRaemet © Hm
R | 2R g e e FAIYOT SR Aeenie HREH! B E BT o S 9eY fam § yi & e T4 5 em
ST 3T AT QAT+ o foTd it e SrelfRal il e B 5 Tar 2 | 89 30 91 46 T3 IRae g% &, e
HUHMEAR ERT foaifid 31 3-2ed IREeTIe iR o7 STe USiadl a1 S 14 STa S8 IRasng
gt € 1 37 |+l afdierett § aga | dwed Mied 2 | Fue R B @ B W T e qREee, R aRd @
HheIRd T & GO, AT AR T T Aerdienge SIERE, SR ded (FHA) & G, Y A, gEeEy o
SIFIR IX 713 8-SR TRASHG (THTE), X %3 o1 AT qo1 $9-818d qRAHIe § 0 deaud ud
Tra-Tefafta{l e 2 | 59 STamaT, eI 3 &8 S-d=e, F0eTo7 ST HI (e Hraswdt & qreqq 9 i suzrmepdret
I HaTG &I BT S T |

W e & I WY, B &8 HeReR SR 41 & RESYET & T, 89 M X JIey STEmd IuTE - TR
(Bt ol Uil &% STaeT® d U ATEING), AT 5 STHM geel B, AR R Hel [AHad 6T | 37 Il &
ST S 1 B %l T |

& e = Y g Gail & TE & [ duaendery-Ueenens i ude X grife AT & TTusiee- I ara wed
I I & W9 H A & TR © | 39 a9 B STEUHSN-17034-2016 %I AR & STIAR M T HeH qnEi
(dremed) (g (+), fomF, R SREE) oY ok d@av arpll (smem) (Fema Afgeia) @ TR &) & o
HIRUA IR ANTH TR 6T 71 1@ 2 |

U SNe UISibel e foham T o qRuRe SHeIeH Td 3 THedl AR R T quT e dergar i il &
AT I & UEd- T T S AEF! & H1eH & Gl (61 T | e AR SR STgrnt & e qrdf § =




e 7 (e, @, B SR e ) faentad R T | e S SR Sifae e 3 SvdE SR giid d
ST 6 FeIRE ARG, BEE WA, SHSETd 35w, AIHICSH STEIFE, AR & e Wi, ASHIHIT AFRTHEA AT
G H2T A T3 IS HIAICIRY %l T&a &l & | AASTasEih AL § Th G b o o e @ & frad
g Healftd T (Pg-AgNPs) 3R R affaarEe el (Pg-ZnONPs) S &ife79 Ja7amar &1 Ui & 3 H STan
HXA §Y, I THRHIE PAOT H THUTE-SIRTET Tl & A1 § sec? T-HiRe AT o -t
Tfafafert B wEfid R

FIfIS-19 FEMRI & TG & drao[e BHR UIeY [AGedr G & Jeiehl X Qeehdial F farerem fgeryer, anfb], Jamr X
S e TR B AR & %3 Wed-ARiae e 5 @St A W@l | 36 GRemHeEEy 95 & [ T6 09 96y 0 A
TSl SR 26 TSIl &1 AR # G ARMieed RS & &9 5 @I T ¢ | 68 & ey (LWG) & 38 a9 HiseEl 498
T qufig qel & 2570 THA! I MHA B TS [BAT T, AR 39 e TR H B GIE 3 a0 § AfE ey ud A
A T U T | S6 AT, S (A S & IS 22 Y& WS bl U8 /T HeRoT 63T T $AIX 378 JHTeT 91
ST feh T |

SATEHA & A1 Hl 29T 5 Few@ye] oS UaT &3 & 9 Gl 18 | 37 SIad G 3 e &: o Sehe ded & and
BEIHIT 12T (Appx) F U UHRARIERSE RS &1 Y&, e &l [hel 5 A AR e ariicine & fog =
qe-311a; Sta-Fasdl dftrere @arciod NBRI-W9 (W9); Wb 3 ST a1 1 &9 &< drel o & &1 5 &1 gl &l
T & g SEr] SFleFET TS (NBRISH6); THIEX # ofcll @ge gl & S€e 8g e dd I e
e (WTS); AR A1 & 8 & @i AIHe & [0 T el hryes |

B I ST & SATAMH-HG [ oTell 7 SATE T TGO Hl Afdher X R AR I To e H gewifash SUeR dehis &
SUGRT X B SRR AR aileda (Tawiee) 9 well & GaR B & o9+ YAral § Heeqel Wi a1 @l & |

SR, giasite el & fomr oiR Siem-sures defiieat § ofq-fawet stert 3 2 dwfaq arew SiHf @ vean &
AR T qHRIAT T 6 T T (G, T S-Sl Sl AR B § Hie W, T § G A, 6| J
AT T, TAre 7 GG 1 e SR A ST, THIEY 7 B 1 9T, darg § dae a9, o) gt # gie ok
ey e 1 ame &1 © | 36 a9 e §ed H X §eT-3dXa qeldl STJad & §e¥ | &l T U @i “qdi 7 giesie
AT & [T T e STeafh Jom’” & Y U SRR Uee WaT 63T T |

AN &Y & Fedqel HEal od A, 9, S, TR AR e § Sl woal 3§ goar & [0 e R st
HHTA AT B A 7 Aot GIRT AT £ | ST U 7 6l Sielae ofide & @1 SiHm-arEe Tariue w2
(STreergund) F Ha7 qrrE & 9 qaudt $iX 3% Hafid Stl &l 9ed | %9 THC iR 353 CBD & o i & gam &
o ueh s s e WX B | Siiesquud J fae-di § 54 THUA Hl qeh &, S oS qeel 8 qewye &9 I3
U 2 3R 88 THTT! ST diST-o AEel & &1 S ¢ | ST B HeH S (SR 0526166) AR 6T T4 31X 10,000
ST ST SRR AT 5 671 HIVeTE B T &l T3 | T Sl € 3 & IS (foreliardd Siaded) & 161,476 &
AR & FARCE ST I Hepferd f6aT T SR @es SiM § 134 ) &1 99 & T8 of, e 87 dem-aifea
S, 39 TARTAT SR 8 ARARTAT SMHA & |

et SET ST SEH FE TS IHRAT U WA S B 3 Nt Qe & wade gor 9 & gy w5 @
HET UF ST, Qe R, SRl (T R S § [ 39 TEEe § Seiad Tared) B S |
FATS-19 HEMHH & SR Wi S A aFET S, Gl & A S Fesiv, wb & 9eRr & yded SR areh
S & T & /TSI 11 31 B T (63T | 36 ARG bl T AR et Sen SEres| qe1 STe
et T SEsTe T H FH X T | BT, A AR HHAE! B HeM § T= & [ q+) Telard R Far




T Bl AT U, B9 31T Wl & HIE 1 1=, FET TRl SR Bies S el § Haerd fpam iR 9 S e el qn
fcifefert & fore ST fepar |

= Y TIZHH M H ARG STl & oIe Uh T T4 $z a9 & fofg 99 A 1 oY Hehe I T1gehd somfeat
% QeRT-Hig AT 2 3% a9, YU AR gard & g U Hied S T | &7, e, SEid ST ey st
Rl 1 HEal @ (BT @ g At w1 e fRa T o | g, @, FRwar, Iarear $fser S aetadt aret
% AR & [0 HHToT AR FARAa Fore &1 A1 T | aTediel Se o fFwerTa S, ey e, gereat iR destT
I | ERferd Uet IR sfedl &1 v Sered foepf fopam |

TS G4 % [0 AR B F Fe@qel qb) & FAT THAH i e B S 3Tl H-HETh FHd B & o,
fRfieT (Frfeam fAa=ian), a1 saama (@ offarel), Seum| a1 AN (GEd @REEE), SEus (Tagd
g, ST (e gEeerdT), YA wot (T, eRuwgad, U. ZUew, U #eed), SN demd (g
Ofregeren) 1 e SR | Whiee S & o AT T | ARG T Sl % T IRuRe aree-1g, HEd SO & e
R I et UX FAeAIeNE e &l HfifshaT &1 STea e & fo1g U &1 JAIT 9% foh T |

STTEh HHHH b e, NS % TG fofet % e o ¢ o qeritenl SEierd b 0 | fharl i faser & fom
AR AR -TANNTAE &l Bl I e ‘Badl’ &1 Al e S I} 30 Fharmm Tgadit aed 9a 6T T | FaTge
foTel 7 Si-3eiXeh bl STl & % Saed § i S % fIC Toh FINETT FHrefehH ARSI foba1 T SR el a1 fereser &
T S 33 & 200 Yahe TE T T | 364 S1e B8 il H§ R & Sl J TRIET HEw o SR 6 T |

AUGRTETR-TTIRTISTE aedfe S& & 13 TR 2020 H “Beel &1 Tl 3NY o9 a=eaiq qef & & & Iaidar & fau
TGS {98 U¥ Ueh SHFelTe ST foehrd HIaehd STEfeTd [T T4 |

HUHAEHAR I [ Ted & Ted HI (G B H qaa 61 T | 57 FEwA1 & oafy 3 =i & @ 29
et e oft, e ATerd & g 845 IRTEaAR &I 12 SR1erT o=kl & dad W & T § | 36 Famdl, 194 i,
% FHE & ST, I %l I %1 Bl AR J& Fee T qYE TAE0T T 17 | STEvTi Wael, HRs, 9o iR Ia¥ Tael
% 11 T & T 298 RET 1 Bl @l Bl S1% 8wl & Tl & AT I bl T TrereqeT fo 7/ |

ey R & [T st 5 g5 42 ©F1 &1 ST HiRrerT fEar w0 | ay % R SR b & €9 7 7,43,000/- 59
T AT (6T T | ifere-19 i g Jerrl &l Refd & e sgde e, oE=l, faml aed S s & g
BAI =T gfaemetl, sRmTeTett, aeeat S oY ATER & FHOT i Ui B AT T 97| 39 99 & Hige-19
Merie AR RenRal & AR O Sl & A 137 ReniiE & 96or & aHwaae (6 | FEE 5O am-2020 § ded
qevR ST & [t & e STl 97T Bt it Ao fehan T |

HUHARAR-TASIARATS 7 HTHABAR - & FedT § Teh AT 79 W 23-24 REaR, 2020 i 59 ffagan a6
H T (6T | T8 HEHT ARG TRHR AR [ ARl 2R qd &R ARG 88 9Ra s [4s 7ercdd (IISF-
2020) % feRd & =9 & AR B2 T o | &1 el Fw 7 feg @ o) qren o< L0s 8 A ardl, 39
el S ffare Farem v, wesh SgEE-faa O e EE S o, SEH-SEnT dodh oY Y e ud e
EREIERIEREEEIRIER B

Frdifér a & R Here 3 oEeEteTs afeelt # 157 e o= v {6, e dedt 96 B 555.756 (3.562 i
X)) o | 9RT # & ST 3R T I, e 7 A1 90T 9T § oY UF fae 9 7 e e e | 9eie o st rgeam
SFHREHT (AcSIR) SR 9RT & o fasafaenerd a1 @ BEl &I duael § a1 & 1| &4 gat & & R @&
IeTITE SF. 1. %. e &l 2020 H ARG T 4= ST (INSA) &1 Gefl T T |




H Tq G A, TR AR FLTH HHANE AR B & Hifds-19 HeMrl & 36 ARyl 999 § g9R] N
et @ e TEe § o e, I SN FHIYT & U garE 3 ArEd € | 369 [T 89 S ST © IR
HTHAEAR-TAATATE &1 TI&T [ SFTFHEA & [0 0 [eawqid SdM & 9 5 A1 qoM & 9 T Soma &
e amenfad € 1 H 39 faeR W e R & 9y (A ud Wi veed § 86 agged 99, S A AREsH
To &Y & fog S S HiS, Wela s, HIUHeTReNY & i ST st @i Bl € | 89 T STIHe ud fawa
AR FEeT USieT F AR B a9 HEIN YEUH AR S @ MR § e Aries & & 0 SeheEet-
USRS & ATHEH TG & e SIBER () WHS AT AR T URYE & AF-1g Gl &1 8=qdTs a1 =ed ¢ |
BH U [T WRAISTeRT, STET WaTa, SERT ARMer, Fes, e, Rrena), o queh ) S & [0 agd =
2 [ SN B %% dXe § STUNT SR FHE AR HE AR [T | 89 U RS &1 HXEAl HXd & AR SR Wiaed & g s

T off amgeh AT FHE I STe Y § |

(Tt & i)
IBEEED




From the Director's Desk

I am delighted to present the Annual Report of CSIR-NBRI for
the year 2020-21. Like many others, it has been a challenging year
for us to sustain our activities amidst the COVID-19 pandemic.
Despite the unprecedented challenges presented by COVID-19,
we set our priorities to provide safety to our staff and people
around us from the pandemic, safeguard our plant collections
and repositories, and manage our ongoing research and
development programs with careful fiscal management. To
combat the COVID-19 pandemic we took several initiatives. We
developed both alcohol- free and alcohol-based herbal hand
sanitizers. Over 1200 liters of the hand sanitizers were
distributed to the frontline warriors across Lucknow during the
first and second wave. We also developed an innovative herbal
product, 'Mask Stress Reducer: NITYA' which reduces
breathing discomforts due to long hours of wearing face masks.
Technologies of both these products were transferred to various
startups and health companies for marketing. Seeing the
demand for rapid testing, we established a “BSL3 level facility (Advance Virology Laboratory) with Negative
Pressure “at CSIR-NBRI for Covid-19 testing, under the guidelines as given by ICMR, WHO, and Ministry of
Health & Family Welfare, Government of India. A total of 1, 46, 251 samples were tested at this facility till March
31,2021.

In 2020-21, CSIR-NBRI worked on 132 research and development projects in the prioritized areas of plant
sciences. Our overriding priority was to take up the most challenging and ambitious programmes capable of
delivering new knowledge for advancements in plant science, discovering new species, genes and biomolecules,
and developing affordable green technologies for human healthcare, food, nutrition, livelihood security,
environmental protection and other societal benefits. We initiated 46 new projects this year, which included 31
In-house projects funded by CSIR and 14 Grant-in Aid Projects (GAP) sponsored by other funding agencies. All
of these projects hold lot of promises and prospects. The new mission projects on Cotton and Floriculture, and the
new multi-laboratory projects (MLP) on conservation of threatened plants of India, metabolite genetics in
cannabis and poppy, conservation, agronomics, metabolomics and genomics of Indian Lotus (KAMAL), and
many other GAP and In-house projects have a translational and trans-disciplinary framework. Besides, the
institute continued to provide services to various end users through several outreach, training and skill
development programmes.

In the technology development front, besides the herbal hand sanitizers and mask stress reducer, we developed
three more plant-based products —Floormop (Turmeric leaf essential oil based), Herbal formulation useful in
Urolithiasis, and Traditional Kadha. The know-how for these products was transferred to industry.

We are glad to announce that CSIR-NBRI has been recognized as a NABL-Accredited reference material
producer of medicinal and aromatic compounds. This year we prepared three Certified Reference Materials
(CRMs) (Eugenol, (+) Limonene, and Geraniol) and one Reference Materials (RM) (Methyl Chavicol) as per
requirement of ISO-17034-2016. Preparation of several more CRMs and RMs is in progress.

A shodhan protcol was developed and classical formulations and their SOPs were prepared and evaluated
through phytochemical and biological studies of Cannabis sativa leaf essential oil. Four food colours (yellow, red,
green and dark brown) were developed from plants for food and industrial applications. Comprehensive
chemoprofiling and biological studies have identified several promising chemotypes from medicinal and
aromatic plants such as Berberis lycium, Costus speciosus, Hemedesmus indicus, Momordica dioica, and acaricidal
plants, Argemon mexicana and Datura metel. A potential lead has also been obtained from nanobiotechnological
studies in which the biosynthesized silver (Pg-AgNPs) and zinc oxide nanoparticles (Pg-ZnONPs) using leaf
extract of Psidium guajava, showed superior anti-quorum sensing and anti-biofilm activities in Pseudomonas
aeruginosa PAO1 via las-rhIRegulons.



Despite the impact of COVID-19 pandemic, scientists and researchers of our plant diversity Group continued to
explore several phytogeographical regions of India for diversity analysis, systematic, conservation and
bioprospecting studies. This has resulted in the discovery of nine plant and lichen species as new to science and
26 species as new geographical records to India. The herbarium of the institute (LWG) was enriched this year
with an addition of 2570 specimens of angiosperms to the existing collections, and thereby making the total
holding of the herbarium to over 3 lakh plant and lichen specimens. Besides, 22 plant species received from eight
different organizations were identified / authenticated and certificates were issued to them.

We also succeeded in generating significant leads toward developing environmental and microbial technologies
and solutions for phytoremediation, clean environment, biological control, food safety and agricultural
productivity. These potential leads included identification of an exopolyphosphatase mutant of Pseudomonas
putida (Appx) having high phosphate accumulating potential; four microbes for Fe and Zn biofortification in rice
cultivars; Bio-fungicide, Bacillus subtilis NBRI-W9 (W9); Ochrobactrum sp. (NBRISH6), a growth promoting
bacteria with water stress alleviating property in maize; a peppermint oil-based nanoemulsion (PNE) for early
blight disease management in tomato; and a microbial formulation for hastened decomposition of rice straw.

We achieved significant progress in our efforts to assess and monitor arsenic pollution in arsenic-prone districts
of Uttar Pradesh, and reclamation of Hexachlorocyclohexane (HCH) dumpsites in Uttar Pradesh using microbial
remediation technology.

The interdisciplinary studies in gene-mining, transgenic plant development and genome-editing technologies
identified several potential plant genes and elucidation of their roles such as fibre development, male sterility-
fertility restoration and insect resistance in cotton, drought tolerance in chickpea, arsenic stress in rice, petal
abscission and wound healing in rose, fruit ripening in tomato, salt stress in tobacco, and growth and
development in Arabidopsis. An international patent was granted this year to an invention “novel reversible
expression system for transgene expression in plants”, which was made in the context of male sterility-fertility
restoration research carried outat our institute.

Significant leads were obtained in developing genetic and genomic resources for improvement in industrially
important crops such as cannabis, poppy, linseed, amaranths and orphan crops like the winged bean. Genome-
wide association study (GWAS) in opium poppy, with precise opiod estimation, identified key SNPs and their
associated genes involved in thebaine pathways. A major initiative for improvement of Cannabis for low THC
and high CBD is in progress. GWAS identified 54 SNPs significantly associated with seed-protein traits and 88
SNPs with seed-oil traits in winged-bean. The reference genome of linseed (IC 0526166) was prepared and a total
of 671 contigs with more than 10000 bp size were identified. The chloroplast genome of a wild stone oak tree
(Lithocarpus dealbatus) was assembled of 161,476 bp size and 134 genes were identified in the plastid genome,
including 87 protein-coding genes, 39 tRNAs, and 8 TIRNAs.

The Botanic Garden and several of its associated units and experimental research stations continued with
activities related to enrichment of plant diversity and conservation of diverse groups of plants and their
management for research, aesthetics, education, awareness creation, and outreach. Like in the preceding year,
the lock down during covid-19 pandemic considerably affected the routine horticultural operations, flower
shows and exhibitions, and management of plant repositories and experimental field /lab works of the botanic
garden. It has also slowed down the visitors and public access to the botanic garden resources and the outreach
activities. However, while taking all precautionary and preventive methods to protect people and staff from the
pandemic, we managed our plant collections in the garden, conservatories and field gene banks and put them to
use for the ongoing and new research activities.

This year the Cycas Garden was enriched to make it a national reference centre for Indian species and a model for
ex-situ conservation of threatened Cycas species for their rescue, recovery and rehabilitation. The experiments
were designed for varietal development of floricultural crops such as Canna, Gladiolus, Iris, and Nymphaea.
Hybridization and mutation breeding of ornamental plants such as Gladiolus, Canna, Nymphaea, Reinwardtia
indica were taken up for their improvement. A database of trees and shrubs conserved in thematic gardens, plant
houses, arboretum and public places in Botanic Garden was developed.

In order to identify potential germplasm of economically important plants for sodic lands and to develop their
agro-technology, evaluation of quinoa (Chenopodium quinoa), or isabgol (Plantago ovata), nutgrass or nagarmotha
(Cyperus scariosus), tuberose (Polyanthes tuberosa), Linseed (Linum usitatissimum), Amaranthus spp. (A.
hypochondriacus, A. cruentus, A. caudatus), and Kalmegh (Andrographis paniculata) was carried out at Field Gene



Bank at Banthra. New field experiments were initiated to study the response of Zeolites on growth and yield
performance of dominant traditional rice-wheat cropping system of Indo-Gangetic plains.

Under outreach programmes, three technological interventions were made for the farmers of the aspirational
district, Nabrangpur in Odisha. Hundred kilogram rhizome of CSIR-NBRI turmeric variety 'Kesari' and 30 kg
tuberose bulb were provided for distribution to farmers. With the aim to promote the bio-fertilizer in
Nabarangpur district, a training programme was organized for agriculture officers and provided 200 packets of
Biofertilizers (PSB) for distribution to the farmers. Subsequently, training programme at the farmers' fields was
also conducted in six villages.

An online entrepreneurship development Programme on “Scope for entrepreneurship in the field of turmeric
cultivation and other botanical plants” was organized on 13th August 2020 at CSIR-NBRI Botanic Garden.

Skill development programmes were coordinated under the CSIR Skill Development Initiative. The duration of
these programmes ranged from 3 days to 29 days through which total 845 candidates have been trained under 12
training courses. Besides, 194 farmers, women, students, teachers and NGOs, were given group training on
different techniques, such as utilization of temple flower waste by extraction of colour for making herbal gulal,
betel vine cultivation, and garden management. About 298 farmers from 11 villages of Arunachal Pradesh,
Jharkhand, Bihar and Uttar Pradesh were trained in cultivation of turmeric and extraction of essential oil from
turmeric leaves.

A total of 42 students were imparted research trainings in different disciplines of the plant science. A revenue of
Rs 7, 43,000/ - was generated as training fee during the year. Due to current pandemic conditions of Covid-19,
physical visits to our various facilities, laboratories, botanic garden and exposition were restricted for
individuals, including research scholars, students, farmers, general public. This year we coordinated physical
visits of only 137 students from three schools as per the Covid-19 protocols and guidelines. A virtual tour was
also organized for the students from Madhya Pradesh under Vigyan Manthan Yatra - 2020.

CSIR-NBRY, in association with CSIR-NISCAIR (CSIR-NIScPR), coordinated a Biodiversity Conclave during 23-
24 December, 2020 on a virtual platform. This event was conducted as part of the 6thIndia International Science
Festival (IISF-2020), supported and organized by the Government of India and VIBHA. The two-day event
included invited talks from globally recognized experts, E-poster gallery, Biodiversity Innovation Expo,
Indigenous Communities- S & T Experts Meet, Entrepreneurs- Industry Meet and Short films and nature wildlife
photo exhibition.

During the reporting year the institute published 157 research papers in SCI journals, with a cumulative impact
factor of 555. 756 (IF 3.562 per paper). Two patents were filed in India, while the number patents granted included
three in India and one abroad. Seventeen students were awarded PhD by the Academy of Scientific and
Innovative Research (AcSIR) and other universities of India. We are delighted that one of our scientists, Dr. P. K.
Singh was elected as a Fellow of the Indian National Science Academy (INSA) in 2020.

I would like to thank all my scientific, technical and administrative staff and students for your commitment,
enthusiasm and dedication in sustaining our institutional activities in this challenging time of COVID-19
pandemic. We are grateful to you for this and look forward to your continued efforts to propel CSIR-NBRI in the
trajectory of a word-class institute for plant science research. I also take this opportunity to extend our sincere
gratitude to Dr. Shekhar C Mande, Director General, CSIR for rendering us valuable support, encouragement
and guidance in the overall S & T management of our institute. We would like to thank Prof. (Dr) Paramjit
Khurana, Chairperson and honorable members of the Research and Management Councils of CSIR-NBRI for
guiding us in formulating our R&D and management agenda and monitoring the institutional performance and
progress. We are extremely grateful to all our sponsors, funders, industry partners, collaborators, peers,
academia, other supporters and the public for the generous support and cooperation extended to us in many
ways. We appreciate your kind gestures and look forward to your unstinted supportin all our future endeavors.

-

Saroj K Barik
Director
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