S (HEXER - §5)

2 " HYRE SRR/ NEIB IR R R
PREFTA 3 Bl SRR R

At - TTBI RS R R GRS R RS
HAARRTE © MRaEe BHEIZER
TRELER R /AR  EIREHTEE

HEHAR] - 18411 H4HZ 11 H 20 H
HEHE - 10841 H9H
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A5 Ry B B T e R B » i O R A 1 Ml L R SRR RT3 %
MR R e ENEENED  FralE H ARG RERIES RS  E5 T8
ST EIEIEY) - B R A LU E R R R TR T IR AT - X HIOR TS
7% > LASe iR L EAE PR IR SR B BB PTG B SR AR E R g B R - R Ak
BB (RS AEEE 2 - fR95 FAOSTAT 4ist > B E L iEa & BEAE TEYIN
FEEFFLA 10 8 > EEESZE 1000 E32T - NIERE LR IRE - ¥R
RIS RIS R R R s LR - ARSI 56 8 EtEY B EEIRARS
F2 BRI ) BIPEISRERAE - HEIERIRAEYIEE&EJRS (NBPGR) ~ EFEEREUFE
LW = R i KRR Ze R I B (APAARD S [F 833 - & ezl Sk S RE e
1972 RERAFRAIT T AR EA AR, ~ feTH4H BB B Rl /e prr BB B V)i &R T
F > BURCEH i 5 - ROt ] A R JRE B - 31| ORI ] B2 SR 5 e — B Y PR 2R
Kead ~ JER B2 B GRAVEE BRI G 8 ~ BT AGH - HHE TR AAE BT MR R B (R
TR PR 7 7AR S A HE— 2P US> LARsH R (R & Sk SR PR S e LR R B
57 -
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~ HAY

R BB e A B =S - OO EFE AT - R ALE K s Rt
25 MERNREEEENSENEA > Pl HaA G EELER BRE -
BE -~ FUH - SRTTEEMEEIEIEY) B Y A DU A R Y 7 ST R T
XFEHTANEORTT /702 » DAk FH R HE R R SR i B P B SR S A8 I B0 e
FEME > RAASESE RFIFTE AN EEE R - 1815 FAOSTAT 45t 28
B R REE TR E EBFELYA 10 8 - FEES 2 1000 E3E7T 0 Wit
MElRE L EYIEIR IRTT - BARARIREEESEYIMERERERER L EFRE
PR s BT - TR By no AR SE 2T i s BA ( Asia-Pacific Association of Agricultural
Research Institutions, APAARI) B & - sZ4HA% T 5 R PES A 2 B e RE SR I || Sl
12 ETHERES SR = AR T EYEEE RS YN IS ROR T 1A
ERREENSRES 8 TR » (LB AR T B R B RN VB E R
FrEtE% - SEEHRNEEERRENENR - ARSIMILHISEREREEER S
FERERAMTAT VA AR MG, - AR AS E R i (R L E A Y B B R IE
F ~ DU g R flo o AR AR B > [RIRHIRT A o g B Ry Y
B IR E A E YT R AR T )T AN S > WELAR SRR S BIRE A #E—H
HIFT AT @

— ~ R

AR 2 E B R IE )8 (&5 /5 (ICAR-National Bureau of Plant Genetic
Resources, NBPGR ) F1E[1 & BRIP4 77 2 B MM /2 % (Bioversity International , BI) [/
¥t NBPGR /2 HIE 23T (ICAR ) Z N R EHEYE(E &R E BN E E5EAT -
El 2006 F-LAAK > NBPGR #45E Rty (CoE) B2 ARG MrIFALL IR
VB ESIETE] - BATt 2R 2 RIVERIRFE L « S0 i EEE
B S EE R R ZEDT SO T (APAARD) JE NAYRE R A VIR i Fl 4= Y& 5t
85 (APCoAB) Et#IFL[EETE -

RIS BT A E T B T & Y Pusa & » HEHE 22 12 B 281311488 > 5371
AH 13 {ElBZR > Bfh: PRl ROFRE ~ sEfnhirEy - &0 ~ 2% - HIE ~ i5EEve i -
FEEENITAN ~ pEfELE ~ ZENIIE - ARSI ~ SEEEE - SO » RAHI
Wi - BEE B EEE > BfAREER - MR AR - SEEYEEERE
HAR - e Eh=ETENEAE - shE 2 R EIE R T EREY)
BERFRENMFRAR  WBHFEVBEEERRFHERS I EREE > BRI
B AEY)E RN Prof. Huge Pritchard - ECH#EM: T HTIRfF& K THEFERET
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$R17EHE] |, Millennium Seed Bank Project)iYF%e £% © ELAIFE A Bioversity
International #Y Dr Bart Panis > 5% 5.0 H At 1~ 1500 ZofE57 4= F & F & A an i &
V-cryoplate & D-cryoplate Fzflir#£8H A Dr Takao Niino GEFE#EY) #EfTHEREAE (S

= o

AT EREFEIR B - SRR EEAE T (E i 1Y S EERAYOR
F 20 BRVEE LU A E B 2.8 R0R 2 SRORF RO Ay AR ~ ST ]
V-cryoplate 1 D-cryoplate HriscilrfV#FIER 3. = ERIEYE E &R IR F VAR K
FEROR 2 BT E % - BFREIOE RIS EEAICE - HEEEF - BR
/2 AR KI_‘WE%ZE%WEF AIERTE T2 ~ AR O T AE ) B T e R A (e S 3

TIT R IR b S 1T — 2SR - 7 25 B RE RN R AR SR R A Y 252
#RIE B’:\fﬁﬂiﬁbﬂ%Jﬁt{%ﬁﬁiﬂqﬁzﬁﬂﬁFé%f’lf%ffﬁ%:é?i)ﬁE‘ﬂé%%%(ﬂ’ﬂﬁiﬁﬁ% °

—~ WPETTRE
B WFE A EEN TR

11 B4 H(—) | HkERPEEESRAE - SEERIIE S - FRAFENE HrE
H > NBPGR Jk B 215 KER
11 H5 HE) | 8% - HEGER  ETHZEMRE - WHEBEHRNH W
iRt% i A RS RRE -
R LR REEAEYRHEE(APCOAB) fE (R A& 4
VIR e FHARIRE I3 ATy 2 A
E 2.7 A B S Y B EH AR E (NBPGR) A £ THEY)
BEEE RSy N RS R IR T
WS RIEEE R
11 H6 H(=) | #12 3. EEEERME AN R IR 7R &
Y LR RIAEAR a8
BE 2 IEA BRSO R o AR AR AR
VE A EYEEERIENEE
11 B 7 H(@U) %ﬁ%k 5. BEINAS R IRERGtT 48
2 6. A BRI B AB R B R EEE S
BE 3. RHORERIF MR A K SR /A R
4,
7.

{5 3 B LR T /5 B AR T
uﬁﬁt& E[IFERE P8 (e R B AR
11 H8 H(H) | #4F2 8. V-cryoplat & D-cryoplate &3R5 4 IR £ =
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B34 5. V-cryoplat &z D-cryoplate #BE; B B{R{E A EAE

11 H9HOY)

iie 9. IRIRZF 2 ORI EE S BB S
aite 1020 A VAR MR AL IR F
HE 6. RIRZFAVB{ER S R IR G

11 A 10 H(H)

i H-ZHE B - B & 25h A B 2E& (Humayun' s
Tomb) ~ T ZEBAANEE(Qutab Minar) EIFE ' (India gate) K Bk 1
AR L

11 H 11 HE)

SRFE 11 B R A YR iR A s
BFY 7. JEMT AR TAI SRS R R E
{8 NBPGR BT T[S B 02 L PR (7

11 A 12 H(Z)

w128 T (OR PR Ry RO L e &
e 13.2F 0408 MHVTEIEIR S SR OR - E AL
BE SAIRREB e KRS R IRFZEIF

SRR St 61

11 A 13 H(=)

S5 NBPGR A EYIEARE

E & 14 5k % IR - Y S TG E) T2
B 9/ EAIEHSE A AVER T T B E
B EWmE T

11 A 14 H(m)

a%“c& 15 SR EAEYIIRRS MR ERIRE RO R /2 R IR T
BE 10/t 2R IREENE
%&% NBPGR FY#G4 M7 i B e

BB EHE 2L

11 5 15 H(#)

u%& 16 BS I MRFEFIERE R 2 SR IR F i B Y i (F AR E M 75
uﬁ"%k 17 /B8 &R A PR CraBAIA FHER 5L

B LS R IR FEE

B ERE 1AL

11 H 16 HGN)

uﬁ"%k 18457 Mk PRI FEE B /42 VB (o 7 R A ) i B A B
H12. TEEF@ DNA ZEHU Rz BBk
E 13.SSR 43 F18E5E PCR 7317
BB S S

11 717 H(H)

1Ex H-ZFEp i e 5 8 2573 (a5 % (Taj Mahal)

11 H 18 H(—)

SRAE 19 4{FT BT HIAE YA S TR (RORL 2 R OR T
BE 4 RFEEEAR R

WHE R =M

SEEYEEEREYE
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11 H 19 H(E)

e 2088 MERE AN EOR ORiFE — 2 EREUIRBLE
sl SRR SRS ey ~ SRS ~ AER IS
AMERE R

11 520 H(=)

AR E R BB TR  ERRE = HhE R

= WFEANECE

(1) ENERZHEYEEE IR mNBPCGREYE HEIFR R T

ENE B FE Y HE IR B S E~EE 1935 FHEE 1971 FAEXELE
FZIEY)EHEE)RT ) (NBPGR ) » S aHER (B BIE AT M [ R B N TE R e
ORe& - I S35 e R B N BV RIAORFHE I ) 0772 > GBI R e
BELSF(LREREEEEA - B2 2REZEYRGFET L2 —  HATHSE
{8 20 35 B B 22 HE. e [ 2440t (National Plant Germplasm System) » 375 441,253

AR E (accessions) - HFECE A B2 AE [ ~ B Z E Y4H S AR MRIFE
FEROR ORAFIEE ~ FH IR (& 1~ 8) s A [EAEERY 10 {E TAEnESERE S Mz

fFashti » HEREENEVIREB RN L -

Z— -~ NBPGR [# 22 fE & (seed genebank) IVRIFEETE (Apr. 31.2019)

YE®IAE R (Crop croup) BEALRER (No. accessions)
=Y 164402
/IR 59270
BARHEY) 7095
EiZ%EE (Pseudo cereals) 7618
Sk 66763
YT (oilseeds) 59200
e 15715
A 26383
TKERANER 276
ZEM 5 MEEY) 8068
BEEY 659
FORIAIERR 3152
EPRSE 1646
GEIREHE D 10235
s 10771
= 441253




2~ NBPGR fEYJ4HA = RE IMRIFE (In vitro genebank) FRIFIBTE © (B2 Apr.

31.2019) -
TE¥E A1 (Crop croup) THERE

G S | 430
DG S | 355
BREEY) 518
BREEY) 171
ZEH - HEEY 173
R T 2EEY) 277

MGt 1,874

Z2= ~ NBPGR #{ R R{FEE (Cryobank) HYER{EIEN (Sept.31.2019)

{EJ551)(Crop croup) HEHE
R (recalcitrant)f1 | 6837
H1 ] (intermediate)

1EfERI(Orthodox) 3909
IREREF 389
16K 578
DNA 2114
MGt 13820

3P0 -~ NBPGR HH i 5 [f (Field genebank) FVERIEIETE

{EYIERI(Crop croup) | TEEEE
s 2727
RE 2451
M 928
Sy ayict 343
R 300
=ik 600
AN 120
NS 166
HI 85

(2) H{EIRS HORFER ffr(Cryopreservation)

Eﬂiumw HMRORR AR A R R Gl F AR 2 (196C) B YIE &
TR > HEARHRZER/D ~ 5577 - &ERpeldR) - eRIRE - £
gi“@f%faiﬁ)ix CETE YA S ST (BRD - B RIS Sakai Y 1960 -85
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FHRAEET TR 2 R IR - HATC R ER AR 160 {ESofE 2 IR
b BRRRHEL AR A TR EOR 2 SR ORIERT » Sl RN Ky &8 - BR
}7K%ﬁ3@2¥ﬁéﬁﬁﬁi§5ﬂ%%  [FIRF T HAEYIAH SR AT R - DURC D 4H SR AHREAY SE
TTIRFRIME AT UEE AR ~ 38HE ~ IRG4HER - BCETHE - FUAEARL

2 R ERR K (BRFRERRR L ez R - {CESE - FridigAl LS

BRI 2 IR E AL AR H A (AR 2 R OR T A EIE A I E
{B7E(vitrification) ~ 3B ELIEFZE A (Encapsulation) K 3 AL B B B (B4
(Encapsulation vitrification) ~ /AR /K% (Encapsulation- dehydration) ~ &Y
B'E{EZE (droplet vitrification) ~ AR 7K % B A (D-cryoplate) S 3 8 B B2 R A
(V- cryoplate) 2= 71 /5 [P 2R B [ PRy SR AR TR R EYEE 2 2 SRR TE T
% DURBREF 2 R ORIFE SO i B A LA e F e

R~ B E R R A H R PR RV B2 SRR BRI U774

Bioversity International, Leuven Belgium Banana ¢  Droplet vitrification
Crop Research Institute, Prague Czech Potato, garlic, »  Droplet vitrification
Republic hops
International Center for Tropical Agriculture (CIAT), Colombia cassava o  Droplet vitrification
Cali ¢  Encapsulation/dehydration
International Institute of Tropical Agriculture (IITA), Nigeria Yam, banana, e Droplet vitrification
Ibadan cassava
International Potato Center (CIP), Lima Peru Potato e  Straw vitrification
¢  Droplet vitrification
Julius Kithn-Institut (JKI), Institut fiir Germany Strawberry/ Fruit =  Vitrification
Ziichtungsforschung an Obst, Dresden trees +  Dormant bud freezing
Leibniz Institute of Plant Genetics and Crop Plant Germany Potato, garlic, mint ¢  Droplet freezing
Research (IPK), Genebank Department, Gatersleben e Droplet vitrification
National Agrobiodiversity Center (NAAS), RDA, Suwon  South Korea Garlic ¢ Droplet vitrification
Tissue Culture and Cryopreservation Unit, NBPGR, India Banana, chives, e \Vitrification
Delhi medicinal plants, ®  Droplet vitrification
berries, fruittrees. ©  Slowfreezing
e  Dormant bud freezing
USDA-ARS, Fort Collins and Corvallis USA Citrus species, e Vitrification
grape, garlic, mint, ®  Droplet vitrification
fruit trees. ¢  Slow freezing
¢  Dormant bud freezing

(3) HE{EI 2 AR IR FRUAMTHIE R

SHEEIRE 26 (E B2 IR Fa R R ORI M T A > &5 T4YA 30 1
TE%) 9650 {5 AR (accessions) M FH A BRIRTTE > &I EFTAEAIRFERT 16% > L
FHE0E B %‘éﬂf’ﬁ%&ﬁé’éﬁ’]wﬁﬁf BARZ > M N 2 R R EFIE
PIRESA ) LEBRIG > iE 282 ORFR A 66% R DA fEfE iR [F Ko 46% LAAs
SMHSEEETAE ﬁf FEEfF ESR=Z TR - AEERAIRIE AN B RIBR A
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TEEYEE T RINEEER R FRASH AR - (BERRy RS - DR
TEVINI IR TR R 3 » NG AR BV VIR R A7 T AR S KR 1% - A
BN BV (EYIA T2 R ARE T R AR BTA YY) NI H DT 7AB 3 U E =

1. NBPGR B Z fdi1J&

[ 5. NBPGR Efﬁ%mmﬁ{%ﬁﬁ; & 6. NBPGR HVAB{EI B4 HARIF R N &6




8.NBPGR & % F'Eﬁ@?\l

& 11. APCoAB 9 Dr RK Tyagi #EfTHZE%

12,22 5 F3REE Dr Tyagi A E1IE

esin
repementof Pt Genetic Resourc
Tndics An Overview
—

& 13.ENfE B ZZ0H5¢ & Dr. Sunil Archak #
17 PGR &E:NVEH R

&l 14. ICAR BIZEYIEHE
Kuldeep Singhru JEE%

=5 F s Dr.
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(&l 15. 42 %kAY T ¥ A Dr Anuradha
Agrawal HETTHER

16.Dr.Sharma #EFTHRFS ’7 B2 bR {F AR

& 17. B2 RETEERIRE

18. Dr Agrawal /&0 7 A EE TH 7 A= 4H 4% BV
ES

[l 19. RO 2 R IR R S

fE] 2068 (E05 /2 AR F AU OREE
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AR > NIRRT A EAVROAR RS - ZAMEIRRAR S RE &
HIFF B ILIE - S04 MR A Se BRI AC % (passport) » AL & BRAFHVERE Z47T -
AR EFIRFEA AR HEY - H AR BHAGE A (Fi {7 (back-up)a 185 AEEREE
i H A% B A B R B R TR LAY (o TR A

» TR RV H RS BRI - NI ORAF T 7ARTREEDL » RS

CRIERR P] A A BoRiieE o HATFFS J77ADUE S (Viability 5 ByaP(H I E - |
BEE A S {H0VSERE > TR FAE (re-growth) 38 DARE Y SE B M MR VE By B BT
fifi °

» RO A IR A R 2 BRI AN R 1Y B 5% > (3RS

AN LR TRV RE S R 2B - BT B 20 { FI R A B A i B AT
RoiE > HAEMERRE - Hid - =& - 580 WEESHERIIGT  HILEFE
BT TRV 2 R OR T T E R — 20 A% -

* ORIV R RS HATHVERT-ZE61 A B 2 S B i Mrr EoE

B2 MR » —EIvAWNEEDE R - BRPSE LB SR RF T R LME Ry
BRI TH - RV RFFESHTHY A SSRGS -

» FERSS MR R EOR 2 R PR i S B R E M FT o > H s 2URR

TSR M~ YA S DNA FPyl88 B 7317 7574  {E7E epigenetic change
HEHN L = R B i =0 AR AR SR nI RSy 7 [

» AT SR B SR FREREE (ERE - IWTERT - R HET 7 EFEMAEH LIEE

HEERE Y - GERBURE BV E RO SRE E42TE T 27% - HE A
ME > sFEREE R > Helea@EC 7R 270 B
(e AT » RE B B IE (A1 223 « AR AAEHAEAH 88 3 | Ry Fe et m] R B =X
BB TR E RO R [ B

AR B ar ~ JEEE S EEE SER 8 - EILAGH - MR o T
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Collecting Plant Genetic Resources

Plant genetic resources as genetic material of actual and potential value, consist inter and intra-specific diversity
including landraces and primitive cultivars of crops and their wild relatives. Indian gene centre is one of the 12
mega-biodiversity centres of crop plants with four hot-spot areas (Himalayas, Indo-Myanmar region, Western
Ghats and Andaman & Nicobar). It has over 17,500 species of higher plants and 500 species of cultivated plants
playing a vital role in food, fodder, fiber, medicine, aesthetic, commercial and industrial uses. Plant genetic diversity

is essential for success of crop
improvement programme. This
wealth is depleting at an alarming
rate due to natural and man-made
activities. Therefore, ICAR- NBPGR
is entrusted to explore and collect

14.37

- M - h o
73
BN 250 “ g o .
13620 42228
E N E B E BT
| | _'7' 2088 2087 4232
‘ — | _am s _rg

the germplasm variability in uWild ® Cultivated e R T
; ; : & & &
different agri-horticultural crops,  Fig. 1 Precent addition fvg\fff ¢ gf i{;ff
their wild relatives and related in culitivated + &
i i i ild i
species for their conservation and L ‘?2942?;3??;)”5 Fig. 2 Germplasm Collected in Different Crop-groups

utilization in crop improvement. (1946-2017)

Salient Achievements

« 2,71,600 (0.27 million) germplasm accessions (85.63% cultivated, 14.37% wild, Fig. 1) representing over
2,000 crops /species have been assembled through ~2695 exploration trips undertaken in collaborative
mode involving crop-based ICAR institutes, State Agricultural Universities
(SAUs), Krishi-Vigyan Kendras and other organizations.

« Crop-group wise (14 groups) accessions collected are depicted in Fig.2.

« Unique germplasm collections added in rice: rare and deep-water landraces-
Batu, Indi, Mia, Dol, Jul, Dhepa, Tulsi, Dubari, Ikarasali and Dhusuri from
Assam; cold tolerant landraces- Lahi, K.Botha, Sikota Lahi and Dal Boradhan

from Arunachal Pradesh, good-to-taste landrace ‘Signal’ from Tripura; salt Variability in panicle size of
tolerant landraces- Getu, Nonabokra, Talmugur, Darsal, Marisal and foxtail millet
Dudheswar from Sundarbans (West Bengal); early maturing drought- TRE IS

tolerant landrace ‘Sathee’ (60 days) from Jharkhand and Chhattisgarh. ,“1 », s

. Atotal of 718 wild relatives of agri-horticultural crops have been short listed “ VA re
from India, of which ~100 species are prioritized for germplasm collection. It : 2R
In all 250 species (~10,000 accessions) collected include ~98 closely related § >

wild relatives of different agri-horticultural crops.

1T TR
« Diversity distribution and collection maps were prepared in nine crops viz. rice, (3", B .‘ 53 :
wheat, maize, Brassica spp., pigeonpea, sesame, sorghum, pearlmillet and § i l- S W
tomato using modern tools of GIS and GPS (Fig.3). Gaps ingermplasm collections | A LW

in these crops have been identified to plan and undertake future explorations. Native diversity in brinjal collected
from different parts of country

veryind

L

k Cajanus cajanifolius & C.
Geo-referenced collection sites of Geo-referenced collection sites of rice scarabaeoides -close relatives of
Solanum spp. diversity in India diversity in India pigeon pea




Novel/ Trait-specific Germplasm
Collected (in last five years)

Early maturing drought-tolerant rice landrace
‘Sathee’ (60 days) from Jharkhand

Popcorn with cylindrical, thin and conical-shaped
cobs and high yielding landrace (Akimu-Khulati,
16 rows, 48-50 seeds/row) from Nagaland
Orange-fleshed (carotene rich) cucumber from
Manipur and Mizoram

Brown-netted cold t nt cucu r fro T
wh-nal old tolerant cucumber from =\ - o \im primitive maize  Popcorn type cylindrical cobs
Meghalaya from Nagaland

Scented spongegourd from Tripura
Linear-elongate ashgourd with small seeds from
Manipur

High yielding teaselgourd (Bhat karela) from
Tripura

High pungent bird-eye chili from Mizoram ?‘ =

Very tasty Frenchbean ‘Keshwan rajma’ from Orange-fleshed carotene rich
remote area of Kistwar (Jammu & Kashmir) from Mizoram cucumber from Manipur
Tree cotton (Gossypium arboreum) with long boll (11cm) from
Mizoram and light brown-linted (naturally coloured) from Tripura
Cut-leaf mustard (Brassica juncea subsp. integrifolia) from Arunachal
Pradesh

Prolific bearing wild Moringa oleifera from foothills of Punjab

Wild relatives of wheat and barley (Elymus/ Leymus/Hordeum) from
Leh and Kargil (J&K) and pulses (Vigna angularis var. nipponensis)

from Arunachal Pradesh and Mizoram (Cajanus cajanifolius) from
Bastar and QOdisha. wild relative of wheat from Leh district

New Species/Uses and New Records of Distribution :

Described as a new species, Herpetospermum operculatum, used as leafy vegetable in Nagaland (distributed in
India, Myanmar and China).

First time collected, rare and endangered species includes Citrus ichangensis (Nagaland), Trichosanthes truncata
(Arunachal Pradesh), T. himalensis (Sikkim), T. cordata (Manipur and Assam), T. nervifolia, Gymnopetalum wightii
(south Western Ghats) and a taxon new to India Momordica subangulata subsp. subangulata (Nagaland).

Occurrence of crop wild relatives viz. Luffa echinata in Haryana; Hystrix duthie in Jammu & Kashmir and
Cucumis javanicus in Meghalaya, Solanum diphyllum in Delhi and Andhra Pradesh; Allium fasciculatum in
Arunachal Pradesh was first time recorded.

New record of cultivation: Plukenetia corniculata ‘Meetha-patta’ - used as leafy vegetable in Assam and
Nagaland, Cucumis metulifer and Canna indica as salad and tuber crop, respectively in Darjeeling and Sikkim,
Abelmoschus manihot ssp. tetraphyllus ‘Sukhlai’as clearing agent in jaggery industry in western U.P. and terai
region of Uttarakhand.

S - - &

. Plukenetia corniculata' Meetha patta'-

Herpetospermum operculatum- a Indian wild orange (Citrus indica) locally called a new crop under cultivation in

new species from NEH region  "Bango Shinkin" with small fruit from Arunachal Pradesh Assam & Nagaland




Special Exploration Missions Executed in India g

Seventeen special missions were executed in diversity rich areas and where diversity was under imminent threat.
In these missions, nearly 8,000 accessions of crops landraces and species of potential value were gathered. This
diversity, else, would have been lost due to the threats.

(a) Rescue missions

Cyclone-hit areas (Odisha, 1999-2000)
Tehri Dam catchment areas (Uttarakhand, 2000)
Earthquake-hit areas (Gujarat, 2001)

Sardar Sarovar and adjoining catchment areas (Gujarat,
Madhya Pradesh and Maharashtra, 2001-2003)

Flood-affected areas (Odisha, 2008)
Natural calamity affected areas (Uttarakhand, 2013)

(b) Diversity-rich areas explored RESCl

Special Exploration Drive to North Eastern India (2011-16)

National Herbarium of Cultivated Plants (NHCP)

Majuli River Island (Assam, 2000-2001)

Lohit district (Arunachal Pradesh, 2000)

Brahmaputra River Islands and Char areas (Assam, 2003)
Valley of Flowers (Uttarakhand, 2000)

Kalakkad-Mundanthurai Tiger Reserve (KMTR, Tamil
Nadu, 2000-2001 )

Eastern Ghats (Tamil Nadu and Andhra Pradesh, 2001- 5
2003)

Andaman & Nicobar Islands (2003)
North Eastern Region (Special drive, 2011-16)

A total of 3,103 germplasm samples were collected in forty five explorations carried
in 80 districts (out of 105) of all the eight states of NE Region in collaboration with
16 crop-based institutes of ICAR/ SAUs, 58 KVKs and 130 officials from State
Agricultural Departments/ Agricultural Colleges.

Diversity was collected in 190 taxa of cereals and millets (rice, maize, foxtail), pulses
(cowpea, ricebean, soybean), pseudocereals/underutilized (buckwheat, job’s-tear,
perilla), and vegetables include, leafy mustard, chilli, brinjal, garlic and cucurbits
(ash gourd, bottle gourd, cucumber, pumpkin, teasle gourd and Luffa besides, species
diversity in Momordica, Solanum, Trichosanthes). Local races of Gossypium
arboreum, known for various traits were collected from Mizoram and Manipur.
Diversity in Citrus (18 spp.), including its threatened wild species, was collected Variability in grain & kernel
from Arunachal Pradesh, Assam, Tripura and Nagaland. of rice from Tripura
Indigenous knowledge on minor economic species for their
edible and medicinal value was documented from Barak
Valley (Assam), Manipur, Mizoram and Nagaland.
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Atotal of 22,566 herbarium specimens and ~6,000 digitized
images are available in National Herbarium of Cultivated
Plants (NHCP) for study and referral use by students and
researchers. Providing technical inputs on identification,
authentication and taxonomic know-how on taxa of PGR
relevance using NHCP facility.

am == | i =
Digitized images of herbarium specimens in NHCP




Taxonomic and Systematic Study

» Taxonomic and systematic studies conducted in Allium, Trichosanthes, Luffa
and leafy amaranth to resolve issues on species identity, taxonomic
delineation and to workout relatedness among species using morphological
and molecular tools.

Local Knowledge/Information Documented

* Flowers of Crotalaria tetragona (Tum-thang) are used by tribals of Mizoram
to garnish local and non-vegetarian dishes. _ Biosystematic studies in
Trichosanthes through grow out test
= Leaves of Bidens pilosa are used in e SRR ;
preparation of local /Ladakhi tea (Jya) in aif g
Ladakh region. The plant is cultivated in
Nubra Valley, Ladakh.

» Seed/Kernel of Hodgsonia hetero-
clita (Kathai) containing >70% oil, is used as
food and medicine by tribal communities , W
of NEH Region. Flowers of Crotalaria tetragona' Tum-  Sale of minor fruit in local market by

= Documented an ITK on Jumin: a traditional  thang'in local market of Mizoram tribal women in Gujaat
beverage prepared using Aaho rice g |
landrace and foxtail millet by Nocte tribe of Arunachal Pradesh.

* Documented ITK on fibre extraction method of sunnhemp in Bundelkhand
region of U.P.

= Besides, nearly 200 ITKs related to the Plant Genetic Resources were
recorded during explorations.

Explorations Carried out in other Countries -\ $
Recording indigenous knowledge
from tribal womenfolk in NEH region

Explorations were carried out in 18 countries (prior to CBD) under bilateral
collaborations with FAO, US-AID, and IPGRI (now Bioversity International) for
enriching diversity in major cereals, millets, legumes, vegetables (cucurbits, okra, brinjal), tuber corps and crop
wild relatives.

Impact of Germplasm Collection Activity

» Exploration and collection has conserved the diversity of a large number (~1218) of crops/species, which
otherwise would have lost due to genetic erosion, habitat destruction and climate change. It has provided the
basic material for breeding and improvement in crops and to meet food and nutritional security.

» Most of the varieties in fruits, vegetables, millets, pulses, medicinal
and aromatic plants are developed through selection of collected/
introduced germplasm, and significantly contributing in the food
security and national economy.

« Collaboration with stakeholders (crop based ICAR-Institutes,
SAUs, KVKs) have mutually benefited by sharing germplasm,
enriching knowledge on landraces/ local material and updating
diversity status of species/crops in areas/habitats.

» Explorations in unexplored/difficult and remote areas like Mon,
Kiphire, Anini, Anjaw, Tirap, Changlang, Gurej valley, Janskar,

b, b

Ladakh, Great Nicobar, Gadhchiroli, Bastar, Sundarban, etc. have Awareness meeting of farmers under TSP
helped in collection of rare, underutilized germplasm, potentially proglamme
useful material (Allium spp., Herpetospermum

operculatum, Hodgsonia heteroclita, Plukenetia corniculata, Cucumis metulifer, Vigna angularis var. nipponensis,
Cajanus cajanifolius and many more).
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« Biodiversity/farmers fairs and awareness programmes have created awareness on conservation of agro-
biodiversity in tribal dominated and remote areas covering ~25,000 farmers of 4,875 villages. Live
demonstrations and publications have further enhanced the awareness on importance of crops genetic resources
and need for conservation. During explorations, the farmers were explained about importance of germplasm
and consequences of its loss.

« Over 1,200 scientists, researchers and students were benefited from taxonomic and systematic knowledge
through visit to National Herbarium of Cultivated Plants which in turn extended inputs in various research
programmes.

Thrust Areas

. Gap analysis, geo-referencing and mapping of collected diversity.

« Germplasm collection of landraces, crop wild relatives, minor fruits/wild economic species including trait-
specific germplasm (biotic, abiotic stresses and quality).

« Exploration in unexplored/inaccessible/tribal/under-explored areas and diversity rich pockets.

« Taxonomic and bio-systematic studies in native taxa.

« Documentation of IKs, on-farm diversity studies and awareness generation on agro-biodiversity.

« Build-up of herbarium specimens and digitization of CWR, diverse germplasm of PGR importance .

« Human resource development (teaching/ training)

Copies available from: Head, Division of Plant Exploration and Germplasm Collection

Compiled by
SP Ahlawat, Anjula Pandey, KC Bhatt, K Pradheep, RS Rathi, DP Semwal, Soyimchiten,

S Nivedhitha, Pavan Kumar, NS Panwar, Rita Gupta, OP Dhariwal, Shashi K Sharma

For more information visit! http://www.nbpgr.ernet.in
© ICAR-NBPGR 2019




Maintenance of base collection Supportive research/ Other activities &
@ The base codilelction is maintained at -18 °C in 12 long-term ® Dormancy breaking protocols have been = a lO”a ee
storage modules atICAR-NBPGR, New Delhi. standardized in 75 speci i i
: pecies to aid their
@ Germplasm accessions are routinely monitored for loss of conservation in NGB. "
yliblllt\,lr and fall in seed quantity at pre-determined Crop Group Noiof species Zg
intervals. o =
: : Medicinal and Aromatic Plants 41 E e”e ”
@ Those accessions where viability percentage has dropped Fibre & Forage 25 2
below 85% of initial viability or are of less seed quantity Vegetable 9 .
are r.eg'enera’fed followmg apprqprlate standards in Pulses (Vigna spp.) 10 o B o
association with the National Active Germplasm Sites . Germination curve fitting by four parameter
(NAGS) under the INPGRN. PR TR ® Strategies for low-energy conservation of hill function
Génatic Rasourdiss Tlothock ultra desiccated seeds under ambient o \ PR Conserving diversitv
e conditions were evaluated and standardized q 5? Wdafre :aFd agi oniat P babl
Cornal (1157%) in chickpea, sesame, niger, castor and evelgpedior InsiuebLTIcatioigREISb A e .
ﬂw_].. oWy duplicate accessions from plant genetic For tOd ay b | nd poste rlty
Oltseeds 2253%) [ % resources passport databases by fuzzy,
witiess (17.3%) [ 80 phonetic and semantic matching of
Vegetbles (14613 | 7 extracted keywords.
Fibre crops (10.3%) | £ . T
et ot s | 3 50 . R et ':\
Prsudocereals {0.51%) E :g Usiua ;_.Ji
e - PT mmaaa — Repository of > 4 lakh
Condiments (37.02%) [ 10 ey . .
_ pri Pl i s e o e gmae e = _ accessions belonging
0 2 4 6 8 10 12 Ao Mo 3 o .
Monitoring Regeneration of wild whe_at Regeneration status in NGB Seed molstura% - = ’"‘a I i |i| to 1’ 900 spec;es
under extended photo period (as on June 2018) Pearl millet viability at different seed e = L;_ Te——
Value addition for enhanced utilization moistures after 25 years of storage at 5°C %‘u—hﬁ‘i{ plafr[ielfie o)
Characterization is key in determining the value of a hm"gf’f = 2 Corlsertvation initiated for populations and Probable duplicates in global groundnut collection
conserved collection and is a prerequisite for trait discovery. — o N [QULERLS. ; :
] - o ; z . ® 25 pigeon pea 100 rice and 100 sorghum
A significant number of accessions in NGB have been Vereretio 2001 | © Identification keys for wild species of Swertia Ere ik ; 8
characterized largely under the Consortium Research ) -~ e and Crotolaria using seed characters. accessions N e BRI
A E \é ! e ] : = Global Seed Vault in Svalbard, Norway under
Platform on Agr‘o io weth and other projects such as w—-:ﬂ:_ii B s permafrost conditions as safety duplicates.
NICRA and NRRD in collaboration with the INPGRS. i s [ - =3 ‘ .
ot s
remcesmcer [T
wemecoro N 0 0 Cretuso
a0
e orar R
rorute 7o [ | Crmicans
sepean cac) [
[epm— 1
e, — = In the service of
P e (232 RN RIS T ® NGB designated as the official repository for . .
sk s Characterization status of major crops e NBA material. nation since 1986
Characterization of wheat germplasm in NGB (as on June 2018) ®  Efforts have also been initiated to develop a
Large scale screening of germplasm in NGB have been undertaken for trait discovery in wheat, — similar facility in India in collaboration with
sesame and millets. DRDO and a prototype facility has been
- = established at Chang-lain Ladakh.
Wheat 21,258 Tolerance to terminal heat stress Identification key developed for Crotolaria

® Software packages ‘viabilitymetrics’ and
‘geriminationmetrics’ were developed to aid
computation of germination indices,

Wheat 20,660 Identified 498 accessions resistant to multiple rusts; Identified
868 accessions resistant to spot blotch; Identified 56
accessions resistant to all three rusts and spot blotch; Identified

125 combinations of Lr, Srand Yr genes and a spot blotch QTL. viability statistics and curve fitting of |
Sesame 1,925 Screening for identifying new potential crops for Punjab. cumulative germination and seed survival ;000 of National Permafrost Facility at Chang-la
curves.
Millets 5,009 S d I
Mega screening trials for trait discovery = = econ ar geSt
Compiled and Edited by b k
Plant Germplasm Registration System Bl w N J. Aravind, Sherry R. Jacob and Veena Gupta geneban
The activity of registration of unique germplasm was &_:: = i Contributors in the World
started in 1996 w;t'h tlhe objectw_re of gl}ffng credit to tr?e ........:x e Neeta Singh, J. Radhamani, Anjali Kak Koul,
developers and bringing the trait specific germplasm in Ny == Chithra Devi Pandey, Sushil Pandey, Vimala Devi, Padmavati G. Gore
public domain. Since the initiation of this mechanism, 37 s [ ‘ ]
meetings have been held and a total of 1,377 germplasm | ~ t==w it : For further dEFarls please contact
belonging to 215 species have been registered. rrots et ot ot [ ) _ Director _ 3 z s
e lI - ICAR-National Bureau of Plant Genetic Resources, Pusa Campus, New Delhl-.110012‘, India ICAR-National Bureau of Plant Genetic Resources %
= Phone: 91-11-25846268; Fax: 91-11-25842495; email: director.nbpgr@icar.gov.in Pusa campus New Delhi-110012 R ;-
b o

Status of Registered Germplasm (as on 2018)

4 www.nbpgr.ernet.in
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Each seed sample is processed through a series of
steps to ensure that it meets the quality
requirements for long term storage as the base | 2013-14

it -
collection. This forms the core activity of the seed 2014.15 _
genebank. A

The National Genebank (NGB) has been established in 1986 at the National Bureau of Plant Genetic
Resources, New Delhi, for ex situ conservation of germplasm collections in the form of seeds,
vegetative propagules, tissue/cell cultures, embryos, gametes, etc. Amongst these, seeds are the
easiest and most convenient form for long-term conservation/ distribution and hence the seed
genebank forms the major component of NGB and the cornerstone of the Indian National Plant

2012-13

No. of Accessions|
® 5000
@ 10000
@ 15000

| ® =00

® Arriving samples are checked for presence of | 2015-16
adequate supporting documentation

Genetic Resources Network (INPGRN). loschornt . 2016-17 |
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A change Uni
i ’ T = Z 2012-2017,
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T o [ MeonalGenebank e The NGE col_lerctlon ha.s mc‘Jre tha.n 73,000 ® Debris, inert material, damaged and infested/ infected seeds and seeds of other species (e.g.,
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catering to the crop improvement programmes of almost all agri-horticultural crops. Valuable Karsals 110 Croms) LA P — TR S
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Growth of collections in seed genebank
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Tissue Culture and Cryopreservation Unit

ICAR-National Bureau of Plant Genetic Resources
Pusa campus, New Delhi - 110012, India



Background

The word ‘cryo’ is a derivative of cryogenic which is defined as 'very low temperatures’. Stabilizing
living cells at cryogenic temperatures, usually below -100°C is called cryopreservation. It is an
applied aspect of cryobiology which is the study of life at low temperatures. Cryopreservation offers
the opportunity of significantly reducing cell and tissue deterioration in storage by virtually halting
metabolism and providing theoretically ‘infinite’ periods of storage to the materials. It is reported
not to cause any change in viability, vigour and genetic make up of the conserved materials. Its wide
adoption by leading genebanks of the world confirms its utility. It obviates the need to test stored
materials frequently thus making storage cost effective.

National Cryogenebank

National Cryogenebank has been established at National Bureau of Plant Genetic Resources (NBPGR)
since 1996 with the aim to conserve the national plant genetic wealth. However, the cryopreservation
activities were already being carried out since 1986 to develop cryopreservation protocols. Presently
this Cryobank has six extra large capacity cryotanks with state-of-the-art infrastructure capable of
accommodating 30,000 to 40,000 samples of varied germplasm.

Cryopreservation technique

The storage of viable biological materials at ultra-low
temperatures ranging from -150°C to -196°C has found
applications in storing wide range of plant germplasm. The
ultra-low temperatures are generated by the use of liquefied
nitrogen (LN) in double walled vacuum insulated cryotanks.
LN is inert, non-corrosive and non-inflammable and hence,
preferred for use. This technology obviates the dependence
on mechanical system and electricity. Samples are processed Inventory system for cryostorage
using specified protocols and then suspended in vapour phase of LN.

Cryopreservation: selective advantages

It is the only successful technique for long-term conservation of desiccation sensitive seeds, pollen
and vegetative tissues. Cryopreservation is complementary to conventional seed storage at--20°C
since germplasm of difficult-to-store species, unable to be stored in them, can be stored under
cryopreservation. It is safe and economical method requiring minimal monitering. At NBPGR Cryobank
original viability values have been found retained as tested maximum upto 28 years of cryostorage.

Economic considerations

Considering the costs of acquisition, maintenance, processing and other general costs,
cryopreservation has worked out to be the cheapest ex situ conservation method. The average cost
per accession in cryopreservation is half of that in seed bank and field genebank and one fifth of
that in in vitro conservation.




Germplasm priorities for cryobanking at NBPGR
e Species producing non-orthodox (intermediate and recalcitrant) seeds

e Vegetatively propagated species

¢ Medicinal and aromatic plants

e Threatened, rare and endangered plant spp.
e Released varieties

e Registered genetic stocks

¢  Wild and weedy relatives of crop plants

Practical considerations

For cryopreservation of plant germplasm explants like
meristems, shoot tips, somatic and zygotic embryos,
embryonic axes, whole seeds, dormant buds and pollen
are the candidates. The explants are suitably desiccated
to optimum moisture contents non-lethally before
freezing. During cooling of samples a correct balance
between dehydration injury and intracellular freezing
is being maintained to ensure success in storage.
Freezing rates are optimized for best responses. Rapid
thawing / rewarming is done to avoid recrystallization
and ice crystal growth.

Seed storage behaviour

Conservation in the form of seeds is considered to be
the most reliable and preferred method. Understanding
the seed storage behaviour of any species is a
prerequisite for developing suitable cryopreservation
methodology. Seed storage behaviour is analyzed by
studying seed morphological, anatomical and

Principles of Cryopreservation

I

i

Removal of Water
to avoid crystallization

o

§

ration

g

ehydration

1

|

——-——-l Tolerance to Temperature l

£ N

Slow freezing Fast freezing

Physical damage

to cell contents

Intracellutar
freezing

N
<>

p:t:gscgr_e Excessive
equilibrium dehydration

No Crysta
-llization

Cell
survival

o>

Cell
survival

Protocol to determine Seed Storage Behaviour

Receipt of seed material
Seed MC and Via. .

Desiccation to 10-12% MC
Test \fia.

No survival

No Viabilit

Max Survival

Desiccate to 5% MC

physiological features especially desiccation and freezing sensitivity. Seeds, on the basis of their sensitivity
to desiccation and freezing, can be classified into orthodox (desiccation tolerant), intermediate (desiccation
and /or freezing sensitive), (desiccation and/or freezing sensitive), recalcitrant (desiccation and freezing
sensitive). The seeds with small size and low moisture at the time of shedding e.g annual crops are
typically orthodox and their longevity can be considerably enhanced by storage at -20°C temperature in
traditional seed genebanks. Seeds with large size and high moisture content at the time of shedding are
variably desiccation and freezing sensitive and hence categorized as non-orthodox i.e intermediate /
recalcitrant. These seeds when desiccated between 12-30% moisture content show a considerable loss
of viability and can be conserved only at ultra-low temperatures of LN. This seed storage behavior is
mostly exhibited by perennial tropical, subtropical and several temperate tree species.




In case of intermediate seeds of neem, black pepper, almond, apricot, khirni and several Citrus species,
embryos and /or embryonic axes have been successfully cryopreserved with high percentage recovery.
While in truly recalcitrant species such as litchi, jackfruit, cocoa and mahua, cryopreservation of embryonic
axes has been achieved with very low percentage recovery. There has been major emphasis on developing
cryopreservation techniques for pollen of tropical spp. especially those producing recalcitrant seeds as
an efficient alternative to seed conservation.

Recalcitrant seeds of Intermediate seeds of Orthodox seeds of Malus
Madhuca indica Citrus species species

Vegetative tissues

Vegetatively and clonally propagated plant species can be conserved on medium-term basis using
in vitro conservation methods. However, for long term conservation, cryopreservation is the only
alternative. Shoot apices, meristems, somatic embryos, dormant buds, etc, are desiccation and freezing
sensitive to varying degrees. In temperate species during autumn cold hardening process is observed
which enables plants to survive extreme low temperatures of winter. Winter dormant buds of such
species are amenable to cryostorage. Several techniques are now available for long-term conservation
of these explants using cryopreservation.

New Cryopreservation Techniques

Several vitrification-based techniques like pre-growth-dehydration, desiccation-freezing, vitrification,
encapsulation - dehydration, encapsulation-vitrification and V-cryoplate method are being used
for conserving the desiccation sensitive tissues. Significant progress has been made in developing
cryopreservation protocols for several tropical and temperate fruit sp. and nuts by these techniques.

Collaborative research activities

In our efforts to expand the cryopreservation activities in plant genetic resources, collaborative
research work has been undertaken with ICAR and with other departments. The institutes having
field genebanks of priority species, especially those dealing in horticultural and forestry species,
seek NBPGR's support for developing efficient protocols for cryostorage to enable their long- term
conservation. In several cases basic training on aspects of cryostorage are extended to scientists of
these institutes at NBPGR to help them in initiating research activities for development of suitable




cryostorage protocols for their specific crops. A set of successfully cryopreserved germplasm in
turn is deposited at the National Cryogenebank for long-term conservation. Such a networking is
encouraged by NBPGR to further strengthen our efforts being made to conserve the vast diversity
of plant germplasm especially producing desiccation sensitive propagules abundantly represented
in India e.g. citrus, coconut, orchids, oilpalm, etc.

Achievements

Significant progress has been made in developing cryopreservation protocols for several tropical
and temperate fruits and nuts, spices, agro-forestry and forestry species, wild species, medicinal
and aromatic plants. Presently more than 12,000 accs belonging to 797 species of various crop
groups has been successfully cryopreserved in the form of seeds, embryos, embryonic axes, pollen,
dormant buds and genomic resources. Under the HRD programme national and international trainings
are also conducted in the field of cryopreservation as TCCU is designated as "Centre of Excellence”
and more than 100 scientific personnel have been trained. An International Conference "Low
Temperature Science and Biotechnological Advances” was successfully held in April, 2015.

Orthodox Non-orthodox

» Canbedriedto = Ondrying to 30% or
5%/ less MC with lesser MC, viability
virtually no loss of  adversely affected
viability

» MC homogenous = MC varies within seed

in seed lot lot
. Generaplly small * Llarge seed/fruit
Seed germination after Healthy plantlets of ke e . s
cryopreservation in Citrus species raised * Extended life . Life span short :
Diospyros melanoxylon from cryopreserved « Tolerant to » Sensitive to desiccation
embryonic axes desiccation & and freezing
freezing
= Annual crops * Perennial trees from
Proposed Cryobanking Network moist tropics,
temperate & aquatic
habitats
* Maturation drying * No maturation
Training and facilities e drying - '
for cryopreservation « Exhibit seed * Metabolically active on
: > ; dormancy shedding
National Cryopreservation X :
Cryobank 3 Sites (to be identified) J FIEShy coverings. Seeds COYe.red “{'th.
Cryopreserved germplasm absent fleshy or juicy arilloid
(original and/or safety duplicates) and impermeable testa
= Desiccation * Become increasingly

sensitivity remains  desiccation sensitive
unaltered with storage time.




GENETIC RESOURCES OF
TROPICAL UNDERUTILIZED
FRUITS IN INDIA
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STATUS OF GERMPLASM AT NATIONAL CRYOBANK

(As on 31t March, 2017)

Categories
Recalcitrant & Intermediate
Fruits & Nuts
Spices & Condiments
Plantation Crops
Agroforestry & Forestry
Industrial crops
Medicinal species

Sub total
Dormant buds
Pollen grains
Genomic Resources

Orthodox (Medicinal spp, Wild sp.,
varieties, rare, endangered sp., genetic

stocks)
TOTAL

Total No. of species : 797
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Published by: ICAR-National Bureau of Plant Genetic Resources, Pusa Campus, New Delhi-110 012, INDIA

For further information contact:

The Director

ICAR-NBPGR, New Delhi - 110012 India

Phone : 91-11-25843697; Fax: 91-11-25842495

E-mail: director@icargov.in, director.nbpgr@icar.gov.in
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3795
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NATIONAL HERBARIUM OF CULTIVATED PLANTS

¢ Located: at ICAR-National Bureau of Plant Genetic
Resources (ICAR-NBPGR), New Delhi; occupies a place
among 25 major Indian herbaria

¢ Taxa represented: mainly of Plant Genetic Resources
(PGRs) of cultivated and wild/ weedy relatives, potentially
important taxa of native or introduced species for use in
breeding

¢ Additional material: represented as seed/ economic
products and carpological samples as complementary
collections

Holdings

¢ Herbarium specimens: over 23,500 (representing 267
families, 1,521 genera and 4,271 species)

¢ Seed samples: over 3,000
¢ Economic products: over 700

NHCP

¢ Established in 1985 and located in a wing of the ICAR-
NBPGR, Old Campus, New Delhi

¢ Specimens housed in specially constructed herbarium
cabinets (space savers) with storage capacity upto 50,000
specimens
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Allium hookeri Allium humile Allium stracheyi  Allium tuberosum Allium cepa Ocimum
var. aggregatum americanum
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Amaranthus tristis Abelmoschus Populus pamirica  Arachis pintoi
(=A. tricolor) enbeepeegearensis




NATIONAL HERBARIUM OF CULTIVATED PLANTS

Significant Features

¢ Uniqueness: in mandate from other herbaria across the country with representation of:
- variability in crops (as cultivars, primitive landraces, wild forms, etc.)
- wildrelatives of crop plants (CWR) from different agro-ecological habitats

¢ Rare cultivars: as herbarium/seed variability

¢ Services provided: reference collections for identification, taxonomic study; resource for
teaching on plant taxonomy, ethnobotany/economic botany

¢ Information resources: scientific/technical input on identification, validation and diversity
distribution in India

¢ Teaching: with Post Graduate School, ICAR-Indian Agricultural Research Institute, New Delhi

¢ Trainings: taxonomic know-how on taxa of plant genetic resources

Significant Holdings

¢ ~ 350 crop plants of India under genera: Triticum, Oryza, Abelmoschus, Sorghum, Avena, Coix,
Echinochloa, Colocasia, Corchorus, Cucumis, Brassica, Momordica and Vigna




NATIONAL HERBARIUM OF CULTIVATED PLANTS

¢ ~ 550 crop wild relatives (species number in parenthesis) under genera: Oryza (21), Sorghum (6),
Vigna (25), Cajanus/Atylosia (10), Allium (29), Abelmoschus (15), Solanum (30), Cucumis (11),
Trichosanthes (9), Piper (21), Curcuma (24), Rosa (19) and Prunus (16)

Active Linkages

¢ Forest Research Institute, Dehra Dun, Uttarakhand

¢ Botanical Survey of India (all regional circles)
CSIR-NISCOM (Wealth of India) Herbarium, New Delhi
¢ University of Delhi, Delhi

New Records

¢ New taxon: Abelmoschus tuberculatus, Herpetospermum operculatum

*

¢ New taxaadded: species under Vigna, Abelmoschus, Cucumis

¢ New recorded uses/ information: Solena amplexicaulis, Abelmoschus manihot var. tetraphyllus
o =
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Abelmoschus angulosus Crotalaria assamica Cucumis dipsacus Piper aftenuatum
var. mahendragiriensis
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Virtual Herbarium r

) NHCP g National Herbarium of Cultivated Plants

¢ Over 3,500 species of crop genepools
(~7,000 images) maintained as Virtual
Herbarium

¢ Herbarium digital resources along with i
data configured in web-based software [
in collaboration with AKMU (for exotic
taxa; crop wild relatives )

¢ Web Linkage:
https://www.nbpgr.ernet.in:8080/nhcp/

Images linked to database for quick access [*
on a family-wise and genus-wise basis;
unique identity numbers assigned to
herbarium specimens (HS numbers)
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Basic Studies

¢
¢
¢
¢

Facilities

¢
¢

ICAR-NBPGR Regional Stations Contributing to Herbarium Holdings :
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NATIONAL HERBARIUM OF CULTIVATED PLANTS oy

Taxonomy of crop plants of Indian region

Representation of ‘difficult to process’ groups
Representation of crop cultivars, diversity/variability in PGR
Herbarium preservation using eco-friendly methods

Herbarium laboratory: processing, drying, poisoning

Net-house: grow-out of material for authentication/ validation, additions through seed
material/vegetative propagules

GIS lab: geo-referencing of collected specimens

Herbarium library: selected books/ literature

Outdoor study: field study in herbal gardens, biodiversity parks, etc.

Strengthening: The NHCP accepts unique and unrepresented genetic resources (as
herbarium specimens, seed and economic products) for build-up
Encourages: depositing vouchers for future reference and resource for studies on PGR

Guidelines: available for use and consultation of NHCP (https://www.nbpgr.crnet.in)
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Akola, Maharashtra

Bhowali, Uttarakhand
Cuttack, Odisha

Hyderabad, Andhra Pradesh
Jodhpur, Rajasthan

Ranchi, Jharkhand

Umiam, Shillong, Meghalaya
Shimla, Himachal Pradesh
Srinagar, Jammu and Kashmir

Thrissur, Kerala
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Addition of material 9

Exploration

Collection by herbarium 1 | REGSTTldN :
staff , e S

Raised in net-house
Vouchers of experimental
study

e Exotic collection
Material received for
identification

Rejected

(incomplete/damaged
material; incomplete
data/ information)

Accepted

Identification/ Authentication & Maintenance

Drying (routine/ other methods)
Poisoning/ Deep freezing
Mounting & Labeling
Documentation & Indexing
Digitisation

Inclusion/ Buildup

Loan/
Standard Herbarium

Exchange
Digital Herbarium :

Bulky Herbarium (Seeds, Economic
products)

Compiled by: Anjula Pandey & SP Ahlawat

For further details, contact:
Dr. Anjula Pandey (anjula.pandey@icar.gov.in); Call at: 011-25848405
National Herbarium of Cultivated Plants (NHCP)
Division of Plant Exploration and Germplasm Collection
ICAR-NBPGR, New Delhi 110 012, India
https://www.nbpgr.ernet.in
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