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Management and promote sustainable use of plant

genetic  and genomic resources of agri-horticultural

crops and carry out related research

Molecular profiling of varieties of agri-horticultural

crops and GM-detection technology research

Coordination and capacity building in PGR

management and policy issues governing access and

benefit sharing of their use

MANDATE

—f"k&ckxokuh Qlyksa ds ikni vkuqoaf'kd vkSj thuksfed
lalk/kuksa dk çca/ku vkSj LFkk;h mi;ksx dks c<+kok nsuk
rFkk lacaf/kr vuqla/kku djuk

—f"k&ckxokuh Qlyksa dh fdLeksa dh vk.kfod :ijs[kk
rS;kj djuk vkSj th,e& igpku çkS|ksfxdh vuqla/kku
djuk

ikni vkuqoaf'kd lalk/ku çca/ku vkSj muds mi;ksx
dh igqap vkSj ykHk lk>kdj.k dks fu;af=r djus
okys uhfrxr fo"k;ksa esa leUo;u vkSj {kerk fuekZ.k

vf/kns’k
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eq>s Hkk-—-vuq-i-&jk-ik-vkuq-la-C;w- dh okf"kZd fjiksVZ&2023 çLrqr djrs gq, [kq'kh gks jgh gS] ftlesa ihthvkj çca/ku ds {ks=
esa miyfC/k;ka crkbZ xbZ gSaA ge vius fu/kkZfjr dk;Zdykiksa dks iwjk djus esa ns'k Hkj ds laj{kd fdlkuksa vkSj laj{kdksa ds lkFk&lkFk
lHkh lg;ksxh laxBuksa ds vikj ;ksxnku dh ljkguk djrs gSaA

2023 esa] ns'k Hkj esa dqy 21 vUos"k.k fd, x,] ftlesa Hkkjr ds 13 jkT;ksa@dsaæ 'kkflr çns'kksa ds 43 ftyksa ls fofHkUu
—f"k&ckxokuh Qlyksa] Qlyksa ds taxyh fj'rsnkjksa vkSj vU; vkfFkZd çtkfr;ksa ds 1]203 ifjxzg.k ,d= fd, x,A ,uchihthvkj
us 55]145 tuunzO; ifjxzg.kksa ds vk;kr dh lqfo/kk çnku dhA Qly lq/kkj dk;ZØeksa esa mi;ksx ds fy, ns'k ds Hkhrj fofHkUu
Qlyksa ds dqy 12]129 uewus vkiwfrZ fd, x,A fofHkUu —f"k vkSj ckxokuh Qlyksa ds 5]538 tuunzO; ifjxzg.kksa ds chtksa dks
nh?kZdkfyd laj{k.k ds fy, lalkf/kr fd;k x;k ¼dqy 4]68]660 ifjxzg.k½A bu foVªks lfØ; thucSad vkSj csl thucSad dks Øe'k%
53 u, ifjxzg.k ¼dqy 2]015 ifjxzg.k½ vkSj 14 ifjo/kZu ¼dqy 333 ifjxzg.k½ ds }kjk le`) fd;k x;kA Øk;kscSad esa cht] Hkzw.k
v{k vkSj ijkx ds :i esa 308 u, ifjxzg.k lajf{kr fd, x, ¼dqy laxzg 12]944 ifjxzg.k½A laxjks/k eatwjh ds fy, 1]68]800
ls vf/kd vk;kfrr teZIykTe uewus lalkf/kr fd, x,A 57]074 fu;kZr uewuksa dks lalkf/kr fd;k x;k vkSj 55 QkbVkslSfuVjh
çek.k i= tkjh fd, x,A dhV&eqä laj{k.k ds fy, 10]000 ls vf/kd Lons'kh :i ls ,df=r ;k xqf.kr cht lkexzh dks
lalkf/kr fd;k x;kA fofHkUu —f"k&ckxokuh Qlyksa ds dqy 31]251 ifjxzg.kksa dks —f"k&vk—fr foKku y{k.kksa ¼14]325 ifjxzg.k½]
tSfod ncko ¼4]919½] vtSfod ncko ¼2]722½ vkSj xq.koÙkk ekinaMksa ¼9]285½ ds fy, fpfàr fd;k x;k] ftlesa lhvkjih&
,xzksck;ksMkboflZVh ifj;kstuk ds rgr fd, x, ewY;kadu ç;ksx 'kkfey gSaA thukse&okbM ,lksfl,'ku LVMh ¼GWAS½ dk
mi;ksx djds fo'ks"krk ekufp=.k v/;;uksa us pkoy esa fofHkUu xq.koÙkk y{k.kksa ds fy, iq"iu y{k.k ds fy, eksFk chu esa pkj
thuksfed {ks=; vkSj vukt ds y{k.kksa ds fy, 11 D;wVh,y vkSj xsgwa esa vadqj vkSj o;Ld ikS/ks ds rus ds çfrjks/k ds fy, 20
D;wVh,y 20 D;wVh,y dh igpku dhA ,l,lvkj ekdZjksa ds ek/;e ls ,d dqlqe dksj lsV ¼351 vfHkxe½ ukfer fd;k x;k vkSj
thch,l dk mi;ksx djds ,d fry dksj lsV ¼1193 vfHkxe½ dk xBu fd;k x;kA oSKkfudksa us lslee bafMde ¼lhoh- Losrk½ thukse
¼290-64 ,echih½] vksfjtk es;fj;kuk var- baMSaMeSfudk DyksjksIykLV thukse vkSj czkmuV‚i cktjk thukse dk vuqØe fd;kA

o"kZ 2023 dks varjkZ"Vªh; Jh vUu o"kZ ds :i esa euk;k x;kA IYoM2023 dk t'u eukus ds fy,] vkbZlh,vkj&,uchihthvkj
us jk"Vªh; thu cSad esa lajf{kr Jh vUu tuunzO; dh fo'ks"krk crkus ds fy, ,d fo'ks"k vfHk;ku 'kq: fd;kA egkjk"Vª ds okf'ke
fLFkr —f"k vuqla/kku dsaæ esa ns'kh ¼28 jkT;ksa@dsaæ 'kkflr çns'kksa ls ,df=r½ vkSj fons'kh laxzg ¼51 ns'kksa ls½ lfgr Tokj ds
teZIykTe dh dqy 24]950 fdLesa yxkbZ xbZaA 26 —f"k&vk—fr foKku y{k.kksa ds fy, Tokj ds tuunzO; dk O;kid y{k.k& fu/
kk Zj.k vkbZlh,vkj&,uchihthvkj&ubZ fnYyh] vkbZlh,vkj&vkbZvkbZ,evkj&gSnjkckn] M‚- ihMhdsoh&vdksyk]
vkbZlh,vkj&,uchihthvkj&vkj,l&vdksyk vkSj ,vkj,l&okf'ke }kjk la;qä :i ls fd;k x;kA 13 ekpZ 2023 dks Tokj ds
tuunzO; ij QhYM Ms dk vk;kstu fd;k x;kA jk"Vªh; thu cSad ls ckuZ;kMZ cktjk tuunzO; dk iwjk lsV igyh ckj
vkbZlh,vkj&,uchihthvkj esa mxk;k vkSj çnf'kZr fd;k x;kA vkbZlh,vkj&,uchihthvkj] QkeZ bZlkiqj esa 16 vDVwcj 2023
dks ckuZ;kMZ feysV QhYM Ms dk vk;kstu fd;k x;kA 23 fMfLØIVj dk mi;ksx djds —f"k&vk—fr foKku laca/kh y{k.kksa ds
fy, ckuZ;kMZ feysV dh dqy 1]888 çtkfr;ksa dh igpku dh xbZA fofHkUu laLFkkuksa ds oSKkfud vkSj cktjk 'kks/kdrkZ] fdlku
vkSj dsohds ds deZpkjh rRdky mi;ksx ds fy, vkuqoaf'kd ifjorZu'khyrk dk çR;{k –'; çkIr djus ds fy, bl dk;ZØe esa
'kkfey gq,A czkmu V‚i feysV] fyfVy feysV vkSj dksnks feysV vkSj çkslks feysV esa fofo/krk fn[kkus ds fy, 13 vDVwcj 2023
dks Hkk-—-vuq-i-&jk-ik-vkuq-la-C;w-] iwlk QkeZ] ubZ fnYyh esa ekbuj feysV Mk;oflZVh Ms dk vk;kstu fd;k x;kA 29 fMfLØIVj
y{k.kksa dk mi;ksx djds —f"k&vk—fr foKku laca/kh y{k.k o.kZu ds fy, jch 2023 ds nkSjku Vh,u,;w] dks;acVwj esa jk"Vªh; thu
cSad ls fQaxj feysV ds yxHkx 12]000 tuunzO; dks jksik x;kA

KkusUnz izrki flag

funs’kd

izLrkouk
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I am pleased to present the Annual Report -2023 of ICAR-NBPGR providing the achievements in the area of
PGR management. We acknowledge the immense contribution of the custodian farmers and conservers across
the country as well as all the collaborating organizations in accomplishing our mandated activities.

In 2023, a total of 21 explorations were undertaken across the country wherein 1,203 accessions of various
agri-horticultural crops, wild relatives of crops and other economic species were collected from 43 districts of
13 states/UT of India. NBPGR facilitated import of 55,145 germplasm accessions. A total of 12,129 samples of
different crops were supplied within the country for utilization in crop improvement programmes. Seeds of
5,538 germplasm accessions of various agricultural and horticultural crops were processed for long-term
conservation (total holding 4,68,660 accessions). In Vitro active genebank and base genebank were enriched by
addition of 53 new accessions (total holding 2,015 accessions)  and 14 additions (total 333 accessions)
respectively. In the cryobank, 308 new accessions in the form of seeds, embryonic axes and pollen were conserved
(total collection 12,944 accessions). More than 1,68,800 imported germplasm samples were processed for
quarantine clearance. As many as 57,074 export samples were processed and 55 phytosanitary certificates
were issued. More than 10,000 indigenously collected or multiplied seed material were processed for pest-free
conservation. A total of 31,251 accessions of various agri-horticultural crops were characterized for agro-
morphological traits (14,325 accessions), biotic stress (4,919), abiotic stress (2,722) and quality parameters
(9,285) including evaluation experiments carried out under CRP-Agrobiodiversity project. NBPGR provided
DNA fingerprinting service for 39 samples of 19 crops and GMO testing service for 53 samples of 21 consignments
of various crops. Trait mapping studies using the genome-wide association study (GWAS) identified 20 QTN
for various quality traits in rice; four genomic regions in moth bean for flowering trait; and 11 QTNs for grain
characters and 20 QTLs for seedling and adult plant stem resistance in wheat.  A safflower core set (351
accessions) was designated through SSR markers and a sesame core set (1193 accessions) was constituted using
GBS. Scientists sequenced Sesamum indicum (cv. Sweta) genome (290.64 Mbp); Oryza meyeriana var.
indandamanica chloroplast genome and Browntop millet genome.

Year 2023 was observed as the International Year of Millets. To celebrate IYoM2023, ICAR-NBPGR launched
a special drive to characterize millet germplasm conserved in the National Genebank. A total of 24,950 accessions
of sorghum germplasm, including indigenous (collected from 28 states/UT) and exotic collections (from 51
countries) were planted in Agricultural Research Station, Washim, Maharashtra. The comprehensive
characterization of sorghum germplasm for 26 agro-morphological traits was jointly executed by ICAR-NBPGR-
New Delhi, ICAR-IIMR-Hyderabad, Dr. PDKV-Akola, ICAR-NBPGR-RS-Akola, and ARS-Washim. Sorghum
Germplasm Field Day was organized on March 13, 2023. The entire set of Barnyard millet germplasm from the
National Genebank was grown and showcased for the first time at ICAR-NBPGR. Barnyard Millet Field Day was
organized at ICAR-NBPGR, Farm Issapur, on October 16, 2023. A total of 1,888 accessions of Barnyard millet
were characterized for agro-morphological traits using 23 descriptors. Scientists and millet researchers from
various institutions, farmers, and KVK personnel attended this event to gain a firsthand view of the genetic
variability for immediate utilization. Minor Millets Diversity Day was organized at ICAR-NBPGR, Pusa Farm,
New Delhi on October 13, 2023 to showcase diversity in brown top millet, little millet and kodo millet and
proso millet. Around 12,000 germplasm accessions of finger millet from the National Genebank were planted
at TNAU, Coimbatore during rabi 2023 for agro-morphological characterization using 29 descriptor traits.

Gyanendra Pratap Singh
Director

FOREWORD
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Millets stakeholders: Director of NBPGR, ICRISAT
researcher and millet curator at National Genebank with

sorghum farmer

Sorghum Field Day, Washim: Director ICAR-NBPGR
communicating to the farmers about the efforts of

National Genebank in millet research

Barnyard Millet Field Day, Issapur: Director ICAR-NBPGR with millet researchers and farmers

Characterization of millet germplasm during International Year of Millets 2023
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Director, ICAR-NBPGR interacting with farmers during barnyard millet field day, Issapur

Characterization of finger millet germplasm at Coimbatore

Characterization of millet germplasm during International Year of Millets 2023
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dk;Zdkjh lkjka’k

tuuæO; vUos"k.k vkSj laxzg.k

o"kZ 2023 esa] ns'k Hkj esa dqy 21 ikni vUos"k.k fd, x,]
ftlesa Hkkjr ds 12 jkT;ksa vkSj ,d dsaæ 'kkflr çns'k ¼v#.kkpy
çns'k] vle] fcgkj] xqtjkr] tEew vkSj d'ehj] e/; çns'k]
egkjk"Vª] es?kky;] fetksje] ukxkySaM] jktLFkku] flfDde]
mÙkj çns'k vkSj rfeyukMq½ ds 43 ftyksa ls fofHkUu
—f"k&ckxokuh Qlyksa] Qlyksa ds oU; lacaf/k;ksa vkSj vU;
vkfFkZd çtkfr;ksa ds 1]203 tuuæO; ,df=r fd, x,A buesa
ls 555 ifjxzg.kksa dks 11 ikni vUos"k.kksa ds ek/;e ls]
vkbZlh,vkj&,uchihthvkj eq[;ky;] ubZ fnYyh }kjk ,df=r
fd;k x;kA blds vfrfjä] ,d ikni vUos"k.k ¼vdksyk½ }kjk
38 Hkwçtkfr;ksa vkSj 21 Qly oU; lacaf/k;ksa ¼lhMCY;wvkj½
lfgr 61 ifjxzg.k ,d= fd, x,A rfeyukMq ds fr#fpjkiYyh]
isjEcyqj] vfj;kyqj vkSj dqìkyksj ¼gSnjkckn½ ls eksfjaxk ds 50
tuuæO; uewus] >kj[kaM ¼jkaph½ ds xksìk ls /kku dh 50
Hkwçtkfr;ksa] es?kky; vkSj f=iqjk ds pkj ftyksa ls 12 tsusjk
vkSj 13 çtkfr;ksa ls lacaf/kr 58 ifjxzg.k ,d= fd, x,A
fofHkUu Qlyksa ds 35 tuuæO;  vkSj nks egRoiw.kZ cSaxu oU;
laca/kh& lksyue bafMde vkSj lksyue ,fFk;ksfide dks f=iqjk
ds [kksokbZ] /kykbZ vkSj xkserh ftyksa ls ,df=r fd;k x;kA
¼f'keyk½] tEew ds fd'rokM+ ,oa jkecu vkSj fj;klh ftyksa ds
lqnwj ekjokg&okjoku {ks= vkSj ,d d'ehj ¼Jhuxj½ ds ckanhiqj
ftys dh xqjst ?kkVh ls nks vUos"k.kksa ds ek/;e ls 156 —f"k
vkSj 73 oU; laca/kh lfgr 229 tuuæO; ifjxzg.k ,df=r
fd, x,A iwohZ ?kkV vkSj rfeyukMq ¼f='kwj½ ds dyDdM+
eqaMuFkqjkbZ Vkbxj fjtoZ ls nks vUos"k.kksa ds ek/;e ls eksVs
vkukt] nkysa] fry vkSj oU; lacaf/k;ksa dks ,df=r fd;k x;kA
us'kuy gcsZfj;e v‚Q dYVhosVsM IykaV~l ¼,u,plhih½ ubZ
fnYyh esa dqy 597 okuLifrd uewus] 32 cht uewus@vkfFkZd
mRiknksa dks lfEefyr fd;k x;kA csl lsaVj] dVd esa dqy
1]480 ikS/kksa ds okuLifrd uewus lajf{kr fd, tk jgs gSa] nks
çdkj ds vkblksVkbi lsaVªy us'kuy gcsZfj;e ¼lh,,y½] ch-
,l-vkbZ-] gkoM+k esa tek fd, x, gSa vkSj ,d gksyksVkbi
lfgr pkj uewus ,u,plhih] ubZ fnYyh esa tek fd, x, gSaA
vke ¼eSaxhQsjk bafMdk½ dh 2]917 ifjxzg.kksa dk Hkw&lanHkZ vkSj
ekufp=.k iwjk fd;k x;kA

dk;Zdkjh lkjka’k

ikni tuu æO; fofue;

vkbZlh,vkj&,uchihthvkj vuqla/kku mís';ksa ds fy,
ikni tuuæO; ds vk;kr] fu;kZr vkSj ?kjsyw vkiwfrZ dh
lqfo/kk çnku djrk gSA 2023 esa] 55]145 ifjxzg.k ¼2]10]173
uewus½ vk;kfrr fd, x,] ftuesa tuuæO; ds 43]319 ifjxzg.k
¼49]148 uewus½ vkSj ijh{k.k ds fy, lhthvkbZ,vkj ulZjh ds
11]826 ifjxzg.k ¼1]61]025 uewus½ 'kkfey Fks vkSj dqy 2]052
uewus fu;kZr fd, x,A fofHkUu Qly lq/kkj dk;ZØeksa esa
mi;ksx ds fy, ns'k ds Hkhrj mi;ksxdrkZvksa dks lkexzh
gLrkarj.k le>kSrs ¼,eVh,½ ds rgr fofHkUu Qlyksa ds dqy
12]129 uewus vkiwfrZ fd, x,A blds vykok] 97]446 uewus
:ikRed y{k.k o.kZu vkSj çkjafHkd ewY;kadu ds fy, vkiwfrZ
fd, x,A

tuuæO; laj{k.k

fofHkUu —f"k vkSj ckxokuh Qlyksa ds 5]538 tuunzO;
ifjxzg.kksa ds chtksa dks nh?kZdkfyd laj{k.k ¼&180C½ ds fy,
thucSad ekudksa dk ikyu djrs gq, la'kksf/kr fd;k x;k]
ftlls jk"Vªh; thucSad esa lajf{kr dqy teZIykTe dh la[;k
4]68]660 gks xbZA 7477 lajf{kr ifjxzg.kksa ds chtksa ds vadqj.k
dh tkap vkSj cht dh ek=k dks v|ru fd;k x;kA HkkSfrd
lR;kiu ds ckn 24]773 ifjxzg.kksa dks ckjdksM fd;k x;kA
vf}rh; uohu fo'ks"krkvksa okys 126 tuuæO; ifjxzg.kksa dks
iathdj.k çek.ki= çnku fd, x,A jk"Vªh; —f"k vuqla/kku
ç.kkyh esa igpkuh xbZ 473 fdLeksa@ladjksa vkSj mudh ewy
oa'kkoyh ds laj{k.k ,oa foekspu vf/klwpuk ds fy, çkIr chtksa
ds fy, fof'k"V jk"Vªh; vkbZMh ds lkFk çek.k i= tkjh fd,
x,A bu foVªks ,fDVo thucSad ¼vkbZoh,th½ esa 53 u, ifjxzg.kksa
dks tksM+us ds ckn] dqy vkbZoh,th laxzg dh la[;k c<+dj
2]015 gks x;h gS ftUgsa 8&25 fMxzh lsfYl;l ds HkaMkj.k
rkieku ij cuk, j[kk tkrk gS vkSj 1&24 eghus dh vof/k
esa lc dYpj fd;k tkrk gSA blds vykok] 2023 ds nkSjku
bu foVªks csl thucSad ¼vkbZohchth½ esa 14 u, ifjxzg.k tksM+s
x,] tks dqy feykdj 333 ifjxzg.kksa rd igqap xbZA blh
çdkj] Qyksa] vkS|ksfxd Qlyksa] Qfy;ka] feYysV~l] pkjk] lfCt;ksa
vkSj vkSj taxyh çtkfr;ksa ds cht] Hkzw.kh; v{kksa ,oa ijkxd.kksa
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dk;Zdkjh lkjka’k

ds :i esa 308 u, ifjxzg.k Øk;ksthucSad esa tksM+s x,] ftlls
bldh dqy la[;k 12]944 ifjxzg.kksa rd igqap xbZA blds
vykok Øk;ksthucSad esa 2]194 thuksfed lalk/kuksa dks Hkh
vuqjf{kr fd;k tk jgk gSA orZeku esa] vkbZlh,vkj&
,uchihthvkj ds QhYM thucSad esa 1]017 ifjxzg.k ¼Hkksokyh½]
598 ¼dVd½] 2]204 ¼f='kwj½] 1]126 ¼f'keyk½] jkaph ¼684½] 101
¼bZlkiqj½ vkSj 160 ¼Jhuxj½ ifjxzg.k lajf{kr gSaA thucSad ls
fofHkUu Qly çtkfr;ksa ds 48 gtkj] 5&5 gtkj ubZ fnYyh
vkSj vdksyk ls] 326 ¼Hkksokyh½] 83 ¼dVd½] 677 ¼gSnjkckn½]
96 ¼f'kykax½ vkSj 533 ¼f'keyk½ ifjxzg.k vuqla/kku ds fy,
forfjr fd, x,A lgk;d vuqla/kku ds :i esa bu foVªks esa
mxk, x, ikS/kksa dh vkuqoaf'kd v[kaMrk dh iqf"V] bu foVªks
xq.ku vkSj Øk;ks&laj{k.k çksVksd‚y dk fodkl] /kheh o`f)
ehfM;k dh LFkkiuk] cht nh?kkZ;q y{k.kksa dk vk.kfod vkuqoaf'kd
fo'ys"k.k] cht Nfo;ksa ls jax ds   v/kZ&Lopkfyr fu/kkZj.k ds
fy, ,d vkj iSdst ^^lhMdyj^^ dk fodkl fd;k x;kA

ikS/k laxjks/k vkSj cht LokLF; ijh{k.k

dqy 1]68]800 vk;kfrr tuuæO;  uewus ¼ubZ fnYyh esa
149K vkSj gSnjkckn esa 19K½ vkSj fu;kZr uewus ¼gSnjkckn esa
54]242] ubZ fnYyh esa 2832½ dks laxjks/k eatwjh ds fy,
lalkf/kr fd;k x;k vkSj 55 QkbVkslSfuVjh çek.ki= tkjh
fd, x,A mYys[kuh; :i ls] 7]991 laØfer vk;kfrr Qly
tuuæO; uewus cpk, x, vkSj 53 laØfer uewus [kkfjt dj
fn, x,A bu vLoh—r uewuksa esa czkthy ¼14½ vkSj phu ¼4½ ls
fVysfV;k ckdZys;kuk ds dkj.k pkoy ds 18 uewus] isij
ekbYM eksVy ok;jl ¼ih,e,evksoh½ vkSj VkscSdks ekbYM xzhu
ekstsd ok;jl ¼Vh,eth,eoh½ ds dkj.k la;qä jkT; vesfjdk
ls 30 fepZ] VkseSVks ekstsd ok;jl ¼ToMV½] VkseSVks eksVy
ekstsd ok;jl ¼ToMMV½ vkSj VkseSVks czkmu :xkst ÝwV ok;jl
¼ToBFRV½ ds dkj.k VekVj dh 5 ifjxzg.k] ih- eSu’kwfjdk ls
laØfer lks;kchu ds 10 ifjxzg.k ’kkfey FksA fofHkUu ns'kksa@lzksrksa
ls vk;kfrr fofHkUu Qfy;ksa ds fons'kh tuuæO;  ds 587 ¼ubZ
fnYyh½ vkSj 8]590 ¼gSnjkckn½ uewus ços'k ds ckn ds laxjks/k
xzhugkml esa mxk, x, vkSj ok;jl ls eqä ikS/kksa dh Qly
ekaxdrkZvksa dks tkjh dh xbZA cht LokLF; ijh{k.k ds fy,]
jk"Vªh; thucSad esa dhV&eqä laj{k.k ls igys cht LokLF;
ijh{k.k ¼,l,pVh½ ds fy, tuuæO;  laj{k.k çHkkx ds ek/;e
ls dqy 10]252 Lons'kh :i ls ,df=r ;k çof/kZr cht lkexzh

çkIr gqbZA ,l,pVh ds ifj.kkeLo:i] 2447 uewus dod
¼270½] dhV ¼1]522½] usekVksM ¼574½ vkSj [kjirokj ¼81½ ls
laØfer@nwf"kr ik, x,A blds vykok] 101 Øk;ks uewuksa ij
dkjZokbZ dh xbZ] ftuesa ls nks Qaxy jksxtudksa ls laØfer Fks
vkSj mUgsa cpk fy;k x;kA cht LokLF; ijh{k.k ds fy,
Lons'kh :i ls fodflr thbZ ljlksa ds cht ¼4½ vkSj chVh
dikl ds  ¼60½ uewus çkIr gq,A rhu uewuksa esa psVksfe;e
,lih-] nks uewuksa esa¶;wlsfj;e v‚DlhLiksje vkSj pkj uewuksa esa
esaDySMksLiksfj;e ,lihp ik;k x;kA LoLFk uewuksa dks jk"Vªh;
thucSad esa lajf{kr fd;k x;k gSaA

tuuæO; y{k.k o.kZu vkSj ewY;kadu

lhvkjih&,xzksck;ksMk;oflZVh ifj;kstuk ds vUrxZr fofHkUu
—f"k&ckxokuh Qlyksa ds dqy 31]251 ifjxzg.kks a dks
—f"k&:ikRed y{k.kksa ¼14]325 ifjxzg.k½] tSfod ruko ¼4]919½]
vtSfod ruko ¼2]722½ vkSj xq.koÙkk ekinaMksa ¼9]285½ ds fy,
ewY;kadu fd;k x;k FkkA xsgwa ¼3]393½] [kslkjh ¼3]792½] lkaok
¼1]888½] fVªfVdsy ¼1]180½] fepZ ¼1]000½] fry ¼763½] taxyh
foXuk ¼300½] ewax ¼400½] jsilhM vkSj ljlksa ¼400½]
vkbZlh,vkj&,uchihthvkj] ubZ fnYyh esa vylh ¼268½] eDdk
¼200½] lCthokyh yksfc;k ¼197½] lks;kchu ¼89½] ckdyk ¼70½
vkSj dqêw ¼85½ dh igpku dh xbZA fofHkUu tSfod nckoksa ds
fo#) dqy 4]919 ifjxzg.kksa dk ewY;kadu fd;k x;kA buesa
Li‚V Cy‚p ds fy, tkS dksj laxzg ds 678 ifjxzg.k 'kkfey
FksA ,LpksdkbVk CykbV ds fy, 100 taxyh puk ifjxzg.k]
vkSj YMD çfrjks/k ds fy, 14 lks;kchu ifjxzg.k] MLB
çfrjks/k ds fy, 111 eDdk ifjxzg.k] chiLCD ds fy, 180
fepZ ifjxzg.k] ikSMsjh feYMso ds fy, 208 eVj ifjxzg.k]
vYcqxks dSafMMk ds fofHkUu vkblksysV~l ds fo#) 311 czSfldk
ifjxzg.kA lQsn jrqvk jksx] p‚dysV Li‚V çfrjks/k ds fy,
ckdyk dh 23 çfof"V;k¡A blds vykok] vylh esa cM ¶ykbZ
V‚yjsal ¼195½ vkSj vYVjusfj;k CykbV ¼244½ ds fy, lanHkZ
lsV fodflr fd, x, vkSj g‚VLi‚V LFkkuksa ij mudk ewY;kadu
fd;k x;kA vtSfod ncko lgu'khyrk ds fy,] xehZ
lgu'khyrk ds fy, czSfldk ¼402½] la;qä xehZ vkSj lw[kk
lgu'khyrk ds fy, tkS dksj laxzg ¼678½ vkSj xsgwa ¼647½]
VfeZuy rki ncko ds fy, vylh dksj laxzg ¼259½ lfgr dqy
2]722 ifjxzg.kksa dk ewY;kadu fd;k x;kA lw[kk lgu'khyrk
ds fy, vylh lanHkZ lsV ¼200½] yo.krk lgu'khyrk ds fy,



3

dk;Zdkjh lkjka’k

ewax dksj laxzg ¼400½ vkSj tkS feuh dksj laxzg ¼110½ vkSj BaM
lgu'khyrk ds fy, fepZ ¼26½A fofHkUu vuktksa ¼4]833½]
fryguksa ¼2]425½] Qfy;ka ¼474½] lfCt;ksa ¼578½] Qyksa dh dqy
8]556 çfof"V;k¡A ¼17½ vkSj laHkkfor Qlyksa ¼229½ dk ewY;kadu
egRoiw.kZ tSo jklk;fud y{k.kksa ds fy, fd;k x;k] tcfd
QkbVksdsfedy ewY;kadu fofHkUu vkS"k/kh; vkSj lqxaf/kr ikS/kksa
ls lacaf/kr 318 ifjxzg.kksa ds fy, fd;k x;kA —f"k&tSo
fofo/krk&ihthvkj ?kVd&II ij lhvkjih ds rgr] jch
2022&23 ds nkSjku dqy 455 xsgwa ifjxzg.kksa dk ewY;kadu
tSfod ruko ds fy, fd;k x;k vkSj Hkkjrh; ljlksa ds 1]000
ifjxzg.kksa dk ewY;kadu LDysjksfVfu;k vkSj vksjkscadh lgu'khyrk
ds fy, fd;k x;kA xq.koÙkk ekudksa ds fy, xsgwa ds 411
ifjxzg.kksa dk ewY;kadu fd;k x;kA blds vfrfjä] fofHkUu
Qlyksa ls lacaf/kr dqy 10]413 tuuæO;  ifjxzg.k dk y{k.k
o.kZu vdksyk ¼4]174½] Hkksokyh ¼1]197½] dVd ¼414½] gSnjkckn
¼625½] tks/kiqj ¼1]892½] jkaph ¼90½] f'kykax ¼917½] f'keyk
¼770½] Jhuxj ¼127½ vkSj f='kwj ¼207½ }kjk fd;k x;kA
,uchihthvkj oSKkfudksa us 2023 ds nkSjku fofHkUu y{k.kksa ds
fy, lkr vf}rh; tuuæO;  iath—r fd,A laHkkfor Qlyksa
dks eq[;/kkjk esa ykus mís’; ls ihthvkj çca/ku ¼98½] Qly
lq/kkj ¼115½] Qly mRiknu ¼23½] Qly lqj{kk ¼14½ vkSj
xq.koÙkk ¼45½ ds fy, dqy 276 ç;ksx vk;ksftr fd, x,A

thuksfed lalk/ku

thukse&okbM ,lksfl,'ku LVMh ¼thMCY;w,,l½ –f"Vdks.k
dk mi;ksx djds y{k.k ekufp=.k fd;k x;kA pkoy esa
xq.koÙkk xq.kksa ds fy, thMCY;w,,l ls lqxa/k] gsM jkbl
fjdojh ¼,pvkjvkj½ vkSj p‚dusl ¼ihthlh%½ tSls fofHkUu

xq.koÙkk y{k.kksa ds fy, 20 D;wVh,u dh igpku dh xbZA eksFk

chu esa thMCY;w,,l ls eYVh&yksdl –f"Vdks.k dk mi;ksx
djds 50% Qwy fo'ks"krk okys fnuksa ij egRoiw.kZ fQuksVkbfiax

çHkko okys pkj thuksfed {ks=ksa dh igpku dh xbZA xsgwa ds
feuh dksj laxzg esa vukt ds vkdkj ds y{k.kksa ds fy,

thMCY;w,,l ls] vukt dh yackbZ ds fy, 4 pkj vukt dh
pkSM+kbZ vkSj vukt dh pkSM+kbZ&yackbZ vuqikr ds fy, Øe'k%

,d&,d egRoiw.kZ D;wVh,u dh igpku dh xbZA xsgwa esa ,d
vU; ,lksfl,'ku eSfiax v/;;u esa] 20 fo'oluh; D;wVh,y

vadqj vkSj o;Ld ikS/ks ds rus ds çfrjks/k ls tqM+s ik, x,A
dqlqe ds 3115 ,uthch ifjxzg.k laxzg ls ,l,lvkj ekdZjksa

dk mi;ksx djds ,d dksj teZIykTe lsV ¼351 ifjxzg.k½ dh
igpku dh xbZA blh çdkj] lhlsee esa Hkh 3360 ifjxzg.kksa ls

,d dksj lsV ¼1]193 ifjxzg.k½ dk xBu fd;k x;kA lhlsee
bafMde ¼lhoh Losrk½ dk Mªk¶V thukse 79 epkuksa esa 290-64

,echih ds vkdkj esa bdëk fd;k x;kA Øksekslkse&Lrjh;
DyksjksIykLV thukse dks vksjkbtk es;sfj;kuk okj baMaMekfudk

ds fy, bdëk fd;k x;kA ,l,lvkj ekdZj mRiUu djus ds
fy, czkmuV‚i cktjk dk laiw.kZ thukse vuqØe.k fd;k x;kA

yqQk Lihlht esa fyadst fo'ys"k.k rFkk lh,y yksdl ls 4-6
lh,e dh nwjh ij Qyus dh fo'ks"krk ls tqM+s ,d ,lvkj,ih

ekdZj dh igpku dh xbZA vylh esa VªkafLØIVkse v/;;u ls
Qwy vkus ds le; ds fu;eu ls tqM+s thu dh igpku dh xbZA

19 Qlyksa ds 39 uewuksa ds fy, Mh,u, fQaxjfçafVax lsok
çnku dh xbZA fofHkUu Qlyksa dh 21 [ksiksa ds 53 uewuksa ds

fy, th,evks ijh{k.k lsok,¡ çnku dh xbZaA
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Germplasm Exploration and Collecting

In 2023, a total of 21 explorations were undertaken
across the country wherein 1,203 accessions of various agri-
horticultural crops, wild relatives of crops and other economic
species were collected from 43 districts of 12 states and one
union territories of India (Arunachal Pradesh, Assam, Bihar,
Gujarat, Jammu & Kashmir, Madhya Pradesh, Maharashtra,
Meghalaya, Mizoram, Rajasthan, Sikkim, Uttar Pradesh, and
Tamil Nadu). Of these, 555 accessions were collected through
11 explorations undertaken by the ICAR-NBPGR
Headquarter, New Delhi. Additionally, 61 accessions
comprising 38 landraces and 21 crop wild relatives (CWR)
collected in a single exploration (Akola); 50 Moringa
germplasm samples in one exploration of Tamil Nadu from
Tiruchirapalli, Perambalur, Ariyalurand Cuddalore
(Hyderabad); 50 rice landraces in one exploration from Godda
in Jharkhand (Ranchi); 58 accessions belonging to 12 genera
and 13 species collected from four districts Meghalaya and
Tripura across two explorations (Shillong); 35 germplasm of
different crops and two important brinjal CWR—Solanum
indicum and Solanum aethiopicum collected from Khowai,
Dhalai and Gomati districts of Tripura (Shimla); 229
germplasm accessions comprising 156 cultivated and 73 CWR
collected across two explorations in Jammu from remote
Marwah-Warwan region of Kishtwar district and Ramban
and Reasi districts, and one from Gurez valley of Bandipur
districtin Kashmir (Srinagar); millets, pulses, sesame and CWR
accessions from two exploration and collection trips covering
the Eastern Ghats and Kalakkad Mundanthurai Tiger Reserve
in Tamil Nadu (Thrissur). A total of 597 herbarium specimens,
32 seed samples/economic products were added to the
National Herbarium of Cultivated Plants (NHCP)New Delhi.
A total of 1,480 herbarium specimens are being preserved at
Base Centre, Cuttack, two type specimens (isotypes)
deposited at Central National Herbarium (CAL), B.S.I.,
Howrah and four specimens including one holotype are
deposited at NHCP, New Delhi. Geo-referencing and mapping
of 2,917 accessions of mango (Mangifera indica) was
completed.

Germplasm Exchange

ICAR-NBPGR facilitates import, export and domestic
supply of plant germplasm for research purposes. In 2023,
55,145 accessions (2,10,173 samples) were imported
including 43,319 accessions (49,148 samples) of germplasm
and 11,826 entries (1,61,025 samples) of CGIAR nurseries
for trials. A total of 2,052 samples were exported. A total of
12,129 samplesof different crops were supplied under
Material Transfer Agreement (MTA) to the users within the
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country for utilization in various crop improvement
programmes. In addition, 97,446 samples were supplied for
morphological characterization and preliminary evaluation.

Germplasm Conservation

Seeds of 5,538 germplasm accessions of various
agricultural and horticultural crops were processed following
genebank standards for long-term conservation (-18°C)
thereby raising the total seed germplasm holding to 4,68,660.
Monitoring of seed germination and updating of seed
quantity was carried out in 7,477 conserved accessions.
24,773 accessions were barcoded after physical verification.
126 germplasm accessions with unique novel features were
provided registration certificates whereas 473 varieties/
hybrids identified in the NARS were conserved and certified
to facilitate their release and notification. 53 new accessions
were added to the In Vitro Active Genebank thereby bringing
the collection size to 2,015 accessions maintained at storage
temperatures of 8-25°C, with subculture duration ranging
from 1-24 months. 333 accessions are maintained in the In
Vitro Base Genebank of which 14 accessions were added
during 2023. Similarly, 308 new accessions in the form of
seeds, embryonic axes and pollen were conserved in the
cryobank bringing the total collection to 12,944 accessions.
2,194 genomic resources are also being maintained in the
cryobank. At present, field genebanks of ICAR-NBPGR
conserve 1,017 accessions (Bhowali), 598 (Cuttack), 2,204
(Thrissur), 1,126 (Shimla), Ranchi (684), 101 (Issapur) and
160 (Srinagar). As many as 48K accessions of different crop
species from genebank, 5K each from New Delhi and Akola,
326 (Bhowali), 83 (Cuttack), 677 (Hyderabad), 96 (Shillong)
and 533 (Shimla) were distributed for research. Supportive
research included confirmation of genetic integrity of in vitro
raised plants, developing in vitro multiplication and cryo-
preservation protocols, establishing slow growth media,
molecular genetic analysis of seed longevity traits, developing
an R package “seed colour” for semi-automated determination
of color from seed images, etc.

Plant Quarantine and Seed Health Testing

A total of 1,68,800 imported germplasm samples (149K
at New Delhi and 19K at Hyderabad) and export samples
(54,242 at Hyderabad; 2832 at New Delhi) were processed
for quarantine clearance and 55 Phytosanitary Certificates
were issued. Notably, 7,991 infected/ infested import crop
germplasm samples were salvaged and 53 infected samples
were rejected. These rejected samples included 18 samples
of rice due to Tilletia barclayana from Brazil (14) and China
(4); 30 chilli accessions from the USA due to Pepper Mild
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Mottle Virus (PMMoV) and Tobacco Mild Green Mosaic Virus
(TMGMV); 5 accessions of tomato due to Tomato Mosaic
Virus (ToMV), Tomato Mottle Mosaic Virus (ToMMV) and
Tomato Brown Rugose Fruit Virus (ToBFRV); 10 accessions
of soybean infected with P. manshurica. As many as 587 (New
Delhi) and 8,590 (Hyderabad) samples of exotic germplasm
of different legumes imported from different countries/
sources were grown in post-entry quarantine greenhouses
and the harvest of the plants free from viruses was released
to the indenters. For seed health testing, a total of 10,252
indigenously collected or multiplied seed material were
received through the Division of Germplasm Conservation
for seed health testing (SHT) before pest-free conservation
in the National Genebank. As a result of SHT, 2,447 samples
were found infected/ infested/ contaminated with fungi (270),
insect pests (1,522), nematodes (574) and weeds (81). In
addition, 101 cryo samples were processed of which two
were infected with fungal pathogens and were salvaged.
Samples of indigenously developed GE mustard seed (4
samples) and Bt cotton samples (60 samples) were received
for seed health testing. Chaetomium sp. was detected in three,
Fusarium oxysporum was detected in two and Cladosporium
sp. was detected in four accessions. The samples were released
for conservation in National Genebank.

Germplasm Characterization and Evaluation

A total of 31,251 accessions of various agri-horticultural
crops were characterized for agro-morphological traits
(14,325 accessions), biotic stress (4,919), abiotic stress
(2,722) and quality parameters (9,285) including evaluation
carried out under CRP-Agrobiodiversity project. Wheat
(3,393), grass pea (3,792), barnyard millet (1,888), triticale
(1,180), chilli (1,000), sesame (763),wild Vigna (300),
mungbean (400), rapeseed and mustard (400), linseed (268),
maize (200) vegetable cowpea (197), soybean (89), fababean
(70) and buckwheat (85) were characterized at ICAR-NBPGR,
New Delhi. A total of 4,919 accessions were evaluated against
various biotic stresses. These comprised 678 accessions of
barley core collection for spot blotch, 100 wild Cicer sp.
accessions for Aschochyta blight, 400 accessions of mungbean
core collection and 14 soybean accessions for YMD resistance,
111 maize lines for MLB resistance, 180 chilli accessions for
chiLCD, 208 garden pea accessions for powdery mildew, 311
brassica accessions against diverse isolates of Albugo candida
causing white rust disease, 23 entries of fababean for chocolate
spot resistance. In addition, reference sets for bud fly
tolerance (195) and Alternaria blight (244) in linseed were
developed and evaluated at hot spot locations. For abiotic
stresses tolerance, a total of 2,722 accessions were evaluated
including Brassica (402) for heat tolerance, barley core
collection (678) and wheat (647) for combined heat and
drought tolerance, linseed core collection (259) for terminal
heat stress, linseed reference set for drought tolerance (200),

mungbean core collection (400) for salinity tolerance, barley
min core collection (110) for salinity stress and chilli (26) for
cold tolerance. A total of 8,556 accessions of different cereals
(4,833), oilseeds (2,425), legumes (474), vegetables (578),
fruit sp. (17) and potential crops (229) were evaluated for
important biochemical traits, while phytochemical
evaluation was done for 318 accessions belonging to different
medicinal and aromatic plants. Under CRP on Agro-
biodiversity-PGR Component- II, a total of 455 wheat
accessions were evaluated during rabi 2022-23 for biotic
stresses (yellow, black, brown rusts and powdery mildew)
and 1,000 accessions of Indian mustard germplasm were
evaluated for Sclerotinia rot resistance and Orobanche
tolerance and 411 accessions of wheat were evaluated for
quality parameters. Pre-breeding for genetic base
enhancement was done in flax. Additionally, characterization
of a total of 10,413 germplasm accessions belonging to various
crops was done by Akola (4,174), Bhowali (1,197), Cuttack
(414), Hyderabad (625), Jodhpur (1,892), Ranchi
(90),Shillong (917), Shimla (770), Srinagar (127) and Thrissur
(207). NBPGR scientists registered as many as sevenunique
germplasm during 2023 for various traits. As part of
mainstreaming potential crops, a total of 276 experiments
comprising of 10 potential crops were organized for PGR
management (98), crop improvement (115), crop production
(23), crop protection (14) and quality (45).

Genomic Resources

Trait mapping using the genome-wide association study
(GWAS) approach was carried out. GWAS in rice identified
20 QTN for various quality traits such as aroma, head rice
recovery (HRR), and chalkiness (PGC %). In moth bean, GWAS
identified four genomic regions with significant phenotypic
effects on days to 50% flowering trait. GWAS for grain shape
traits in the mini core collection of wheat identified six QTNs,
four for grain length and one each for grain width and grain
width-length ratio. In another association mapping study in
wheat, 20 QTLs were found to be associated with seedling
and adult plant stem resistance. A core germplasm set of
safflower (351 accessions) was designated through SSR
markers. Sesamum core set (1193 accessions) was
constituted using GBS. A draft genome of Sesamum indicum
(cv. Sweta) was assembled in 79 scaffolds to a size of 290.64
Mbp. Chromosome-level chloroplast genome was assembled
for Oryza meyeriana var. ind andamanica. Browntop millet
was sequenced to generate SSR markers. Linkage analysis in
Luffa sp. identified SRAP markers linked to the fruiting trait
at a distance of 4.6 cM from the Cl locus. Transcriptome study
in linseed identified genes associated with flowering time
regulation. DNA fingerprinting service was provided for 39
samples of 19 crops. GMO testing services were provided for
53 samples of 21 consignments of different crops.
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ifjp;

Hkkjrh; —f"k vuqla/kku ifj"kn ¼vkbZlh,vkj½ us 1976 esa
vkbZlh,vkj&us'kuy C;wjks v‚Q IykaV tsusfVd fjlkslsZt
¼vkbZlh,vkj&,uchihthvkj½ dh LFkkiuk dh] ftldk eq[;ky;
ubZ fnYyh esa gSA C;wjks Hkkjr esa ,d uksMy laxBu gS] ftlds
ikl ikS/kksa dh [kkst vkSj laxzg] y{k.k o.kZu ls lacaf/kr lHkh
xfrfof/k;ksa dh ;kstuk cukus] lapkfyr djus] c<+kok nsus vkSj
leUo; djus rFkk Qly ikS/kksa vkSj mudh oU; çtkfr;ksa esa
Lons'kh vkSj 'kkfey vkuqoaf'kd ifjorZu'khyrk nksuksa ds lqjf{kr
laj{k.k vkSj forj.k ds fy, jk"Vªh; vf/kns'k gSA bls vk;kr
ijfeV vkSj QkbVkslSfuVjh çek.ki= tkjh djus vkSj fons'kksa ls
yk, x, ;k vuqla/kku mís'; ¼Vªkaltsfud lkexzh lfgr½ ds
fy, fu;kZr fd, x, lHkh cht lkexzh vkSj ikS/ks ds çlkj ij
laxjks/k tkap djus dk vf/kdkj Hkh fufgr gSA

laxBukRed O;oLFkk

funs'kd] vkbZlh,vkj&,uchihthvkj ç'kklu] vuqla/kku
çca/ku vkSj leUo;u ds fy, l{ke çkf/kdkjh gSaA laLFkku çca/
ku lfefr] vuqla/kku lykgdkj lfefr] Qly lykgdkj
lfefr;ka vkSj laLFkku vuqla/kku ifj"kn ihthvkj çca/ku esa
egRoiw.kZ lykgdkjh Hkwfedk fuHkkrs gSaA C;wjks vius ikap eq[;
çHkkxksa ds ek/;e ls dk;Z djrk gS- vFkkZr i½ ikni vUos"k.k
vkSj tuuæO; laxzg] ii½ ikni laxjks/k] iii½ tuuæO; ewY;kadu]
iv½ tuuæO; laj{k.k vkSj v½ thuksfed lalk/ku vkSj bdkb;ksa
esa] tuuæO; fofue; ,oa ikWfylh (GEPU)] fV'kw dYoj vkSj
Øk;ksfçtosZ'ku ¼Vh- lh-lh-;w-½] ihthvkj uhfr ¼ih-ih-;w-½] —f"k
Kku çca/ku ¼,ds,e;w½ vkSj laLFkku çkS|ksfxdh çca/ku
¼vkbZVh,e;w½A ns'k dh fofHkUu —f"k ikfjfLFkfrdh fLFkfr;ksa esa
ihthvkj çca/ku ds vf/kns'k dks iwjk djus ds fy, C;wjks ds
ikl 10 {ks=h; dsUnz dk usVodZ gSA blds vfrfjä] 40 gsDVs]
bLlkiqj xkao ¼fnYyh ls yxHkx 45 fdeh if'pe½ esa çk;ksfxd
QkeZ eq[;ky; esa vuqla/kku vko';drkvksa dks iwjk djrk gSA
C;wjks dk çeq[k Qly& vk/kkfjr laLFkkuksa] jk"Vªh; vuqla/kku
dsaæksa] vf[ky Hkkjrh; lefUor Qly lq/kkj ifj;kstukvksa]
jkT; —f"k fo'ofo|ky; vkSj vU; fgr/kkjdksa ds lkFk etcwr
laca/k gSA

ifjp;

vkbZlh,vkj&,uchihthvkj f}i{kh;@cgqi{kh; le>kSrksa
ds rgr fodflr le>kSrk Kkiuksa vkSj dk;Z ;kstukvksa ds
ek/;e ls dbZ varjjk"Vªh; laLFkkuksa@laxBuksa ds lkFk fudV
lg;ksx esa Hkh dke djrk gSA C;wjks u dsoy —f"k mRikndrk
vkSj bldh xq.koÙkk c<+kus ds fy, py jgs Qly lq/kkj
dk;ZØeksa dks vkuqoaf'kd lalk/ku çnku djrk gS] cfYd Hkfo";
dh ihf<+;ksa dh t:jrksa dks iwjk djus ds fy, mUgsa lqjf{kr :i
ls lajf{kr Hkh djrk gSA lgk;d lsokvksa esa ç'kklu] [kjhn]
HkaMkj.k] j[kj[kko] ys[kk ijh{kk vkSj ys[kk rFkk iqLrdky; dh
bdkb;ka 'kkfey gSaA

laLFkku ds {ks=h; dsaæ vdksyk] Hkksokyh] dVd] gSnjkckn]
tks/kiqj] jkaph] f'kykax] f'keyk] Jhuxj vkSj f='kwj esa fLFkr gSaA
blesa laHkkfor Qlyksa ij ,d vf[ky Hkkjrh; lefUor
vuqla/kku usVodZ ifj;kstuk Hkh gSA

jk"Vªh; thucSad

us'kuy thucSad] vkbZlh,vkj&,uchihthvkj] ubZ fnYyh
dh LFkkiuk cht] ouLifr çksiX;wYl] Ård dksf'kdk lao/kZu]
Hkzw.k] ;qXed vkfn ds :i esa tuuæO; laxzg dh jk"Vªh;
fojklr dks lajf{kr djus ds fy, dh xbZ FkhA dksYM LVksjst

{ks=h; LVs'kuksa dk ,uchihthvkj usVodZ
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lqfo/kk ;wds ds lg;ksx ls 'kq: dh xbZ FkhA o"kZ 1983 esa vkSj
mlds ckn] :f<+oknh çtkfr;ksa ds chtksa dks lajf{kr djus ds
fy, pkj nh?kZdkfyd HkaMkj.k e‚Mîwy ¼100 eh3 dh nks bdkb;ksa
vkSj 176 eh3 {kerk dh nks bdkb;k½ ds lkFk laof/kZr fd;k
x;k FkkA okuLifrd :i ls çpkfjr Dyksuy lkexzh vkSj
vfM+;y cht tuuæO; dks fV'kw dYpj vkSj Øk;ks fji‚ftVjh
ds ek/;e ls cuk, j[kk tk jgk gS vkSj {ks= dh fLFkfr;ksa ds
rgr blds j[kj[kko dh O;oLFkk dh tk jgh gSA

o"kZ 1997 esa 'kq: dh xbZ jk"Vªh; thucSad lqfo/kk esa 13
e‚Mîwy gSa] ftuesa ls çR;sd esa cht ds vkdkj ds vk/kkj ij
50]000 ls 76]000 uewuksa dh HkaMkj.k {kerk gSA buesa ls ,d
e‚Mîwy dk mi;ksx lfØ; teZIykTe laxzgksa ds e/;e vof/
k HkaMkj.k ek/;e ds fy, fd;k tkrk gS vkSj 'ks"k nh?kZdkfyd
HkaMkj.k ds fy,A bldh Øk;ksfçtosZ'ku lqfo/kk esa Ng rjy
ukbVªkstu VSad ¼Øk;ks&VSad½ gSa] ftuesa ls çR;sd esa 1]000 yhVj
rjy ukbVªkstu gSA bu Ng Øk;ks&VSadksa esa 0-25 fefy;u uewus
laxzghr djus dh {kerk gSA bl çdkj] us'kuy thucSad dh
dqy {kerk 0-85 ls 1-25 fefy;u uewus laxzghr djus dh gSA
,uthch ds mUu;u ds fy, u, e‚Mîwy 'kkfey fd, x, gSaA

Hkkjrh; jk"Vªh; ikni vkuqoaf'kd lalk/ku ç.kkyh ¼INPGRS½

vkbZlh,vkj&,uchihthvkj jk"Vªh; csl laxzg.k
¼vkbZlh,vkj& ,uchihthvkj esa nh?kZdkfyd HkaMkj.k ds rgr
j[kk x;k½ dks fofHkUu Qlyksa ds fy, ftEesnkj 59 jk"Vªh;
lfØ; tuuæO; lkbVksa tgka tuuæO; laxzg dk ewY;kadu
,oa lao/kZu fd;k tkrk gS] ds lkFk tksM+rs gq, ns’k dh ikni
tuunzO; iz.kkyh dk ln`<+ djuk gSA fofHkUu Qlyksa ds fy,
vuqla/kku lykgdkj lfefr vkSj tuuæO; lykgdkj lfefr;ka
C;wjks dks viuh lsokvksa dh {kerk] n{krk vkSj çHkko'khyrk esa
lq/kkj ds laca/k esa lykg nsrh gSaA

laHkkfor Qlyksa ij vf[ky Hkkjrh; lefUor vuqla/kku
usVodZ

de mi;ksx okyh Qlyksa ds egRo dks ns[krs gq,] muds
laxzg] ifjp;] ewY;kadu vkSj mi;ksx ij dke 70 ds n'kd ds
var esa vkbZlh,vkj&vkbZ,vkjvkbZ] ubZ fnYyh esa 'kq: fd;k
x;k Fkk vkSj ckn esa bl xfrfof/k dks ns'k ds vU; vuqla/kku
dsaæksa rd c<+k fn;k x;k FkkA bu Qlyksa ds lq/kkj vkSj
mi;ksx ij oSKkfud ç;klksa dks etcwr vkSj lqlaxr cukus ds

fy,] 1982 es a NBh i apo"kh Z; ;k stuk ds nk Sjku
vkbZlh,vkj&,uchihthvkj] ubZ fnYyh esa eq[;ky; ds lkFk
de mi;ksx vkSj de nksgu okys ikS/kksa ij ,d vf[ky Hkkjrh;
lefUor vuqla/kku ifj;kstuk LFkkfir dh xbZ FkhA nloha
iapo"khZ; ;kstuk ds nkSjku] bl ifj;kstuk dks usVodZ eksM esa
yk;k x;k vkSj bldk uke cnydj vYi mi;ksxh Qlyksa ij
vf[ky Hkkjrh; lefUor vuqla/kku usVodZ ¼,vkbZlhvkj,u;wlh½
dj fn;k x;kA blds vykok] ckjgoha ;kstuk ds nkSjku
bldk uke cnydj laHkkfor Qlyksa ij vf[ky Hkkjrh;
lefUor vuqla/kku usVodZ ¼,vkbZlhvkj,uihlh½ dj fn;k
x;kA AICRNPC ds mís'; gSa%

i- Hkkstu] pkjk] bZa/ku] Qkbcj] ÅtkZ vkSj vkS|ksfxd mi;ksx
ds u, ikS/kksa ds lzksrksa dk irk yxkuk vkSj mUgsa MksesfLVdsV
djuk

ii- miy dk tuuæO; vkSj mudh oU; çtkfr;ksa dks
,df=r@ 'kkfey djuk vkSj mudk y{k.k&o.kZu djuk

iii- bu u, ikS/kksa ds csgrj thuksVkbi dh igpku djuk vkSj
fofHkUu —f"k tyok;q {ks=ksa ds fy, mUur fdLeksa dk
fodkl djukA

X;kjgoha ;kstuk rd] usVodZ 14 ,l,;w dsaæksa] vkbZlh,vkj&
,uchihthvkj ds {ks=h; dsUæksa ds Ng lg;ksxh dsaæksa vkSj 17
ikS/kksa dh çtkfr;ksa ij vuqla/kku xfrfof/k;ksa dks doj djus
okys rhu LoSfPNd dsaæksa ij dke dj jgk FkkA ckjgoha ;kstuk
esa] mÙkj caxky esa jkblchu vkSj cdOghV tSlh egRoiw.kZ
Qlyksa ds fy, vko';d rduhdh lgk;rk çnku djus ds
fy, ,d u;k dsaæ ;wchdsoh] dwp fcgkj ¼if'pe caxky½ tksMk
x;k FkkA blds vykok] lkr u, LoSfPNd dsaæ tksM+s x, gSa
tSls ,ubZ,p {ks= ds fy, vkbZlh,vkj vuqla/kku ifjlj]
f'kykax ds lkFk&lkFk Ng jkT;ksa ¼flfDde] v#.kkpy çns'k]
ukxkySaM] ef.kiqj] f=iqjk vkSj fetksje½ esa fLFkr blds Ng
dsaæA

varjjk"Vªh; lg;ksx

,uchihthvkj vkbZlh,vkj vkSj ck;ksoflZVh baVjus'kuy
ds chp le>kSrk Kkiu ds rgr fodflr dk;Z ;kstukvksa dks
ykxw djrk gSA ,Q,vks vkSj ck;ksoflZVh baVjus'kuy }kjk
çk;ksftr nf{k.k ,f'k;k vkSj vklikl ds {ks=ksa esa —f"k egRo
dh LFkkuh; Qlyksa ds vkuqoaf'kd lalk/kuksa ds laj{k.k vkSj
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mi;ksx ij {ks=h; çf'k{k.k ikBîØe vkbZlh,vkj&,uchihthvkj
}kjk vk;ksftr fd, tkrs gSaA

ck;ksoflZVh baVjus'kuy ds lkFk feydj dke djus ds
vykok vkbZlh,vkj&,uchihthvkj ICRISAT, IRRI, ICARDA

vkSj CIMMYT tSls varjkZ"Vªh; —f"k vuqla/kku dsaæksa ds lkFk Hkh
lfØ; :i ls lg;ksx djrk gSA blus 80 ls vf/kd ns'kksa ds
lkFk ikni tuuæO; dk vknku&çnku fd;k gS vkSj f}i{kh;]
{ks=h; vkSj varjkZ"Vªh; le>kSrksa ds rgr fodflr dk;Z ;kstukvksa
dks ykxw fd;k gSA

çf'k{k.k dk;ZØe vkSj lwpuk lsok,¡

C;wjks ihthvkj ds laxzg] fofue;] laxjks/k@tSo lqj{kk]
ck;kslsQVh] tSo lwpuk foKku] Mh,u, fQaxjfçafVax] ewY;kadu]
nLrkosthdj.k vkSj laj{k.k ds fy, oSKkfud çfØ;kvksa ij
/;ku dsafær djrs gq, çf'k{k.k dk;ZØe vk;ksftr djrk gSA
vkbZlh,vkj&,uchihthvkj le;&le; ij okf"kZd fjiksVZ
vkSj U;wtysVj ¼=Sekfld½ fudkyrk gSA blds vykok] Qly
lwph vkSj teZIykTe fjiksVZj Hkh çdkf'kr fd, tkrs gSaA
çkS|ksfxdh çxfr ds lkFk] ihthvkj ds dq'ky mi;ksx ds fy,
C;wjks }kjk ihthvkj çca/ku vkSj igqap ls lacaf/kr fofHkUu
MsVkcsl vkSj ,si fodflr fd, x, gSaA

eq[;ky; esa C;wjks dk iqLrdky; ikni vkuqoaf'kd
lalk/kuksa ls lacaf/kr tkudkjh esa fo'ks"kKrk j[krk gS vkSj
fo'ks"k :i ls ihthvkj ls lacaf/kr fofHkUu fons'kh vkSj jk"Vªh;
if=dkvksa dh lnL;rk ysrk gSA

iqLrdky; vkSj nLrkosthdj.k lsok,¡

,uchihthvkj ds ikl ikni vkuqoaf'kd lalk/ku çca/ku
ij ,d lefiZr iqLrdky; gS vkSj bldk mi;ksx lHkh
deZpkfj;ksa vkSj Nk=ksa }kjk fu;fer :i ls fd;k tkrk gSA
iqLrdky; us iqLrdksa vkSj if=dkvksa ds vf/kxzg.k] lkfgR; ds
vknku&çnku] iqLrdky; laxzg MsVkcsl ds fodkl] lapyu]
lanHkZ lsokvksa vkSj nLrkosthdj.k dh viuh fufnZ"V lsokvksa
vkSj xfrfof/k;ksa dks cuk, j[kkA ,uchihthvkj ykbczsjh
vkbZlh,vkj&lhbZvkj, dalksfVZ;e ds lnL;ksa esa ls ,d gS tks

{ks=h; LVs'kuksa ls if=dkvksa vkSj MsVkcsl rd v‚uykbu igqap

dh lqfo/kk Hkh çnku djrh gSA ihthvkj vkSj mlls lacaf/kr

fo"k;ksa ij lekpkj i= drju lsok,¡ ikBdksa dks fu;fer :i

ls çnku dh xbZA fjiksVZ ds rgr o"kZ ds nkSjku] ihthvkj

çca/ku vkSj —f"k ds fofHkUu igyqvksa ls lacaf/kr 115 iqLrdsa

[kjhn vkSj fofue; ds vk/kkj ij iqLrdky; laxzg esa tksM+h

xbZaA eq[;ky; vkSj {ks=h; LVs'kuksa ij ikBdksa dks u, vkxeu

dh ,d ekfld lwph Hkh çlkfjr dh xbZA ykbczsjh dks fofHkUu

jk"Vªh; vkSj varjkZ"Vªh; laxBuksa ls 110 çdk'ku fu%'kqYd çkIr

gq, gSaA

LukrdksÙkj f'k{k.k dk;ZØe

'kS{kf.kd l= 1997 ls] C;wjks ikni vkuqoaf'kd lalk/kuksa esa

LukrdksÙkj f'k{k.k dk dk;Z dj jgk gS] ftlls ,e-,llh-

iksLV xzstq,V Ldwy] vkbZ,vkjvkbZ] ubZ fnYyh ls lac) fMxzh

çnku dh tkrh gSA 'kS{kf.kd l= 2004&2005 ls] ih,p-Mh-

fMxzh çksxzke iksLV xzstq,V Ldwy] vkbZ,vkjvkbZ] ubZ fnYyh

}kjk 'kq: fd;k x;k FkkA ihth Ldwy vkbZ,vkjvkbZ ds 62osa

nh{kkar lekjksg esa lkr ,e-,llh- vkSj X;kjg ih,p-Mh- ds

fo|kfFkZ;ksa dks fMxzh çnku dh xbZA orZeku esa] 8 ,e-,l-lh-

,oa 24 ih,p-Mh- lfgr dqy 32 Nk= ukekafdr gSaA

ihthvkj tkx:drk ds fy, foLrkj lsok,¡

C;wjks jch vkSj [kjhQ Qlyksa ds fy, fdlku fnol@{ks=

fnol vk;ksftr djrk gS vkSj Qly mxkus vkSj ihthvkj ds

çca/ku ds fy, rduhdh tkudkjh ij çklafxd lkfgR; ds

lkFk chtjksi.k lkexzh forfjr djrk gSA xkaoksa esa tSo

fofo/krk esyksa dk vk;kstu djds tehuh Lrj ds Jfedksa]

vkfnoklh yksxksa vkSj fdlkuksa ¼fo'ks"kdj efgykvksa½ ds chp

ihthvkj tkx:drk iSnk djus ij fo'ks"k tksj fn;k tkrk gSA

'kS{kf.kd nkSjksa ij Nk= ihthvkj ij tkudkjh gkfly djus ds

fy, ubZ fnYyh ds eq[; ifjlj esa fLFkr jk"Vªh; thucSad]

Mh,u, fQaxjfçafVax] fV'kw dYpj vkSj laxjks/k ç;ksx'kkykvksa]

IykaV laxjks/k Xyklgkml@daVsuesaV lqfo/kkvksa vkfn dk nkSjk

djrs gSaA
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Indian Council of Agricultural Research (ICAR)

established the ICAR-National Bureau of Plant Genetic

Resources, (ICAR-NBPGR) in 1976 with its headquarter at

New Delhi. The Bureau is the nodal organization in India

with the national mandate to plan, conduct, promote and

coordinate all activities concerning plant exploration and

collection, characterization and also for safe conservation

and distribution of both indigenous and introduced genetic

variability in crop plants and their wild relatives. It is also

vested with the authority to issue Import Permit and

Phytosanitary Certificate and conduct quarantine checks on

all seed materials and plant propagules introduced from

abroad or exported for research purpose (including transgenic

material).

Organizational Set-up

The Director, ICAR-NBPGR is the competent authority

for administration, research management and coordination.

The Institute management committee, Research advisory

committee, Crop advisory committees and the Institute

research council play important advisory roles in PGR

management. The Bureau functions  through its five main

divisions, namely i) Plant Exploration and Germplasm

Collection, ii) Plant Quarantine, iii) Germplasm Evaluation,

iv) Germplasm Conservation and v) Genomic Resources and

Units viz., Germplasm Exchange and Policy Unit (GEPU),

Agricultural Knowledge Management (AKMU) and Institute

Technology Management Unit (ITMU).

The Bureau has a network of 10 RS / BCs to fulfill the

mandate of PGR management across different agro-ecological

conditions of the nation. Besides, 40 hectares experimental

farm at Issapur village (about 45 km west of Delhi) caters to

the research requirements at HQ. It has strong linkages with

leading crop-based Institutes, National Research Centres,

All India Coordinated Crop Improvement Projects, State

Agricultural Universities and other stakeholders. ICAR-

NBPGR also works in close collaboration with several

international institutes/ organizations through memoranda

of understanding/and work plans developed under bilateral/

multilateral agreements. The Bureau not only provides genetic

resources to on-going crop improvement programmes to

enhance agricultural productivity and its quality, but also

conserves them safely to meet the needs of future

generations. Supportive services include units of

administration, purchase, stores, maintenance, audit and

INTRODUCTION

accounts and library. Regional Stations/ Base Centres of the

institute are located at Akola, Bhowali, Cuttack, Hyderabad,

Jodhpur, Ranchi, Shillong, Shimla, Srinagar and Thrissur. It

also houses an All India Coordinated Research Network

Project on Potential Crops.

National Genebank

The National Genebank, ICAR-NBPGR, New Delhi was

established to conserve national heritage of germplasm

collections in the form of seeds, vegetative propagules, tissue/

cell cultures, embryos, gametes, etc. The cold storage facility

was initiated with the support of UK wayback in 1983 and

later, was augmented with four long-term storage modules

(two units of 100 m3 and two of 176 m3 capacity) to conserve

seeds of orthodox species. Vegetatively propagated clonal

materials and recalcitrant seeds germplasm are being

maintained through tissue culture and cryo repositories and

backed up with its maintenance under field conditions. The

National Genebank facility commissioned in 1997 has 13

modules, each with a storage capacity of 50,000 to 76,000

samples depending upon the size of seeds. One of these

modules is used for medium term storage of active

germplasm collections and the rest for long- term storage.

Its cryopreservation facility contains six liquid nitrogen tanks

(cryo-tanks), each containing 1,000 litres of liquid nitrogen.

NBPGR network of regional stations
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These six cryo-tanks have a capacity to store 0.25 million

samples. Thus, the National Genebank has a total capacity to

store 0.85 to 1.25 million samples. New modules have been

commissioned for upgradation of the NGB.

Indian national plant genetic resources system

(INPGRS)

ICAR-NBPGR strengthens the national PGR system by

linking the National Base Collection (kept under long-term

storage at ICAR-NBPGR) with 59 National Active Germplasm

Sites responsible for different crops where germplasm

collections are evaluated and multiplied under field

conditions, backed by medium-term storage facilities. The

Research Advisory Committee and Germplasm Advisory

Committees for different crops advise the Bureau regarding

improving the capability, efficiency and effectiveness of its

services.

All India coordinated research network on potential

crops

In view of the importance of underutilized crops, the

work on their collection, introduction, evaluation and

utilization was initiated at ICAR-IARI, New Delhi during late

70’s and the activity was later extended to other research

centres in the country. In order to strengthen and harmonize

the scientific efforts on improvement and utilization of these

crops, an All India Coordinated Research Project on

Underutilized and Underexploited Plants was established in

1982 during VI Five Year Plan with its Headquarters at the

ICAR-NBPGR, New Delhi. During the X Five Year Plan, this

project was brought into a network mode and was renamed

as All India Coordinated Research Network on Underutilized

Crops (AICRNUC). Further, during the XII Plan it was re-

named as All India Coordinated Research Network on

Potential Crops (AICRNPC). The objectives of the AICRNPC

are:

i. To explore and domesticate new plant sources of food,

fodder, fuel, fibre, energy and industrial uses

ii. To collect/ introduce and characterize available

germplasm and its wild relatives

iii. To identify superior genotypes of these new plants and

to develop improved varieties for different agro-climatic

regions.

Until XI Plan, the network was working at 14 SAU centres,

six cooperating centers of ICAR-NBPGR Regional Stations

and three voluntary centers covering research activities on

17 plant species. In the XII Plan, a new centre UBKV, Cooch

Behar (West Bengal) was added for providing necessary

technical back stopping for important crops in North Bengal

such as ricebean and buckwheat. Further, seven new voluntary

centres have been added such as ICAR Research Complex for

NEH Region, Shillong along with its six centres located in six

states (Sikkim, Arunachal Pradesh, Nagaland, Manipur,

Tripura and Mizoram).

International collaboration

NBPGR implements work plans developed under MoU

between ICAR and Bioversity International. Regional training

courses on conservation and utilization of genetic resources

of local crops of agricultural importance in South Asia and

adjoining regions sponsored by FAO and Bioversity

International are organized by ICAR- NBPGR. Besides working

closely with Bioversity International, ICAR-NBPGR also

collaborates actively with the International Agricultural

Research Centers like ICRISAT, IRRI, ICARDA and CIMMYT.

It has exchanged plant germplasm with more than 80

countries and implements work plans developed under

bilateral, regional and international agreements.

Training programmes and information services

The Bureau organizes training programmes focusing on

scientific procedures for collection, exchange, quarantine/

biosecurity, biosafety, bioinformatics, DNA fingerprinting,

evaluation, documentation and conservation of PGR. ICAR-

NBPGR brings out annual report and Newsletter (quarterly)

periodically. Besides, Crop catalogues and germplasm

reporter are also published. With the technology

advancement, various databases and apps related to PGR

management and access are developed by the Bureau for

efficient utilization of PGR. Bureau’s library at headquarters

is specialized in information dealing with plant genetic

resources and subscribes to various foreign and national

journals particularly related to PGR.

Library and documentation services

NBPGR has a dedicated library on plant genetic resource

management and is being used by all staff and students

regularly. The library maintained its designated services and

activities of acquisition of books and journals, exchange of

literature, development of library collection database,

circulation, reference services and documentation. NBPGR

library is one of the members of ICAR- CeRA Consortium

that facilitates online access to the journals and databases

from NBPGR HQ and Regional Stations as well. Newspaper

clipping services on PGR and its related subjects were provided

to readers regularly. During the year under report, 155 books

related to various aspects of PGR management, agriculture

and Hindi literature were added to the library collections
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through purchase and exchange basis. A monthly list of new

arrivals was also circulated to readers at the headquarters

and regional stations. Library has received 110 publications

as gratis from various national and international

organizations.

Post-graduate teaching programme

Since academic session 1997, Bureau has been

undertaking post-graduate teaching in plant genetic resources

leading to M.Sc. degree affiliated to Post Graduate School,

IARI, New Delhi. From the academic session 2004-2005,

Ph.D. degree programme was started by the Post Graduate

School, IARI, New Delhi. Seven M.Sc. and elevan Ph.D. students

were awarded degree in 62nd Convocation of P G School IARI.

Currently, a total of 32 students including 8 M.Sc. and 24

Ph.D. are on rolls.

Extension services for PGR awareness

The Bureau organizes Kisan Diwas/field days for Rabi

and Kharif crops and distributes seeds/ planting material

along with relevant literature on technical know-how for

raising crops and management of PGR. Special emphasis is

given to create PGR awareness among grass-root level

workers, tribal people, and farmers (particularly women) by

organizing biodiversity fairs in villages. Students on

educational tours visit the National Genebank, DNA

fingerprinting, tissue culture and quarantine labs, plant

quarantine glass houses/ containment facilities etc. located

in the main campus at New Delhi to gain insights on PGR.
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DIVISION OF PLANT EXPLORATION AND GERMPLASM COLLECTION

1.1. Plant Exploration and Germplasm Collection

During the report period, a total of 21 explorations were
carried out involving 12 collaborators from the NARS system
and collected 1203 accessions of different agri-horticultural
crops and their wild relatives from 43 districts covering 13
states and one union territories of India (Arunachal Pradesh,
Assam, Bihar, Gujarat, Jammu & Kashmir, Madhya Pradesh,
Maharashtra, Meghalaya, Mizoram, Nagaland, Rajasthan,
Sikkim, Tamil Nadu and Uttar Pradesh). These collections
consist diversity in 263 species (cultivated 895 acc.; 74% and
wild species 308 acc.; 26%) belonging to 11 crop-groups
(Table. 1.1 & Fig. 1.1). Emphasis was mainly given in collecting

lkjka’k% o"kZ 2023 esa] ns'k Hkj esa dqy 21 ikni vUos"k.k fd, x,] ftlesa Hkkjr ds 13 jkT;ksa vkSj ,d dsaæ 'kkflr çns'k ¼v#.kkpy çns'k] vle] fcgkj] xqtjkr]
tEew vkSj d'ehj] e/; çns'k] egkjk"Vª] es?kky;] fetksje] ukxkySaM] jktLFkku] flfDde] mÙkj çns'k vkSj rfeyukMq½ ds 43 ftyksa ls fofHkUu —f"k&ckxokuh
Qlyksa] Qlyksa ds oU; lEcfU/k;ks vkSj vU; vkfFkZd çtkfr;ksa ds 1]203 tuuæO; ,df=r fd, x,A buesa ls 555 ifjxzg.kksa dks 11 ikni vUos"k.kksa ds ek/;e
ls] vkbZlh,vkj&,uchihthvkj eq[;ky;] ubZ fnYyh }kjk ,df=r fd;k x;kA us'kuy gcsZfj;e v‚Q dYVhosVsM IykaV~l ¼,u,plhih½ ubZ fnYyh es dqy 597
okuLifrd uewus] 32 cht uewus@vkfFkZd mRiknksa dks lfEefyr fd;k x;kA vke ¼eSaxhQsjk bafMdk½ dh 2]917 ifjxzg.kksa dk Hkw&lanHkZ vkSj ekufp=.k iwjk fd;k
x;kA Vh,lih mi&;kstuk ds rgr vkfnoklh —"kd leqnk;ksa ds iks"k.k vkSj vkthfodk lqj{kk ds fy, ihthvkj laj{k.k tkx:drk dk;ZØe ¼2½ vkSj tSo

fofo/krk esys Hkh vk;ksftr fd, x, FksA
Summary: In 2023, a total of 21 explorations were undertaken across the country wherein 1203 accessions of various agri-horticultural
crops, wild relatives of crops and other economic species were collected from 43 districts of 13 states and one union territories of India
(Arunachal Pradesh, Assam, Bihar, Gujarat, Jammu & Kashmir, Madhya Pradesh, Maharashtra, Meghalaya, Mizoram, Nagaland,
Rajasthan, Sikkim, Uttar Pradesh, and Tamil Nadu). Of these, 555 accessions were collected through 11 explorations undertaken by
the ICAR-NBPGR Headquarters, New Delhi. A total of 597 herbarium specimens, 32 seed samples/economic products were added to
the National Herbarium of Cultivated Plants (NHCP). Geo-referencing and mapping of 2,917 accessions of mango (Mangifera indica)
was completed. PGR conservation awareness programmes (2) and biodiversity fairs for nutritional and livelihood security of tribal farming
communities were also organized under Tribal Sub-plan (TSP).

DIVISION OF PLANT EXPLORATION AND

GERMPLASM COLLECTION1

of germplasm of crop wild relatives, minor fruits/wild edibles,
unattended species and named landraces from various
diversity-rich, remote/ tribal inhabited, disturbed and under-
explored areas covering Assam, Arunachal Pradesh, Jammu
& Kashmir, Manipur, Mizoram, Nagaland, Rajasthan, Tripura,
Sikkim and Uttar Pradesh.  Of these, 781 accessions were
sent to Germplasm Handling Unit (GHU) for conservation,
while the remaining were sent for multiplication and
maintence in National Active Germplasm Sites (NAGS).
Details of germplasm of different crops, species and CWR
collected and explorations conducted by ICAR-NBPGR and
its regional stations/base centers are given in (Tables 1.1 &
1.2).

Table 1.1: Explorations undertaken and germplasm collected

Headquarters/Station/Centre Explorations undertaken Germplasm collected

Cultivated Wild Total

Akola 1 38 23 61

Bhowali 1 7 43 50

Hyderabad 1 47 03 50

New Delhi (HQ) 11 432 123 555

Shillong 2 76 05 81

Srinagar 3 158 71 229

Thrissur 2 137 40 177

Total 21 895 308 1203
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Fig.1.1. Germplasm collected across different crop groups (A); Percent share of cultivated and wild accessions in total
germplasm collection (B)

(A) (B)

Table 1.2: Crops, species germplasm collected in different crop-groups

Crop-groups (accs.) Species (accessions)

Cereals (137) Avena sativa (1), Coix lacryma-jobi (11), Elymus caninus (1), E. nutans (2), E. semicostatus (2), Hordeum vulgare
(8), Oryza nivara (6), O. rufipogon (21), O. sativa (48), O. sativa var. spontanea (11), Triticum aestivum (7), and

Zea mays (19)

Pseudo-cereals (40) Amaranthus caudatus (10), A. cruentus (5), A. dubius (2), A. hybridus (1), A. tricolor (1), A. tristis (1), A. tuberculatus
(1), Chenopodium album (9), C. foliosum (1), and  Fagopyrum tataricum (9)

Millets & minor millets Brachiaria ramosa (2), Echinochloa crus-galli (1), E. frumentacea (17), Eleusine coracana (22), E. indica (1), Panicum
(182) miliaceum (16), P. sumatrense (30), Paspalum scrobiculatum (10), Pennisetum glaucum (12), Setaria italica (55),

S. pumila (1), Sorghum bicolor (12), and S. propinquum (1)

Pulses (170) Cajanus albicans (1), C. cajan (11), C. platycarpus (1), C. scarabaeoides (4), Cicer arietinum (2), Dolichos lablab
(1), Dunbaria ferruginea (1), Lathyrus sativus (12), Lens culinaris (9), Macrotyloma uniflorum (15), fodder

Phaseolus lunatus (8), Vigna mungo (2), P. vulgaris (37), Vigna aconitifolia (1), V. angularis var. nipponensis (3), V.
dalzelliana (1), Vigna mungo (9), V. radiata (5), V. sahyadriana (8), V. sublobata (7), V. trilobata (1), V. umbellata

(13), and V. unguiculata (19)

Oilseeds (84) Brassica juncea (2), B. nigra (3), B. rapa var. yellow sarson (4), B. rapa var. brown sarson (4), Glycine max (16),

Guizotia abyssinica (7), Helianthus annuus (1), Linum perenne (1), L. usitatissimum (8), Perilla frutescens (12),

Sesamum indicum (23), S. laciniatum (1), and S. indicum rusep Malabarium (2).

Fiber and allied Corchorus aestuans (1), C. capsularis (3), C. fascicularis (1), C. olitorius (3), C. trilocularis (1), Crotalaria assamica
species (22) (2), C. juncea (1), C. pallida (3), Hibiscus cannabinus (1), H. lunarifolius (1), H. sabdariffa (2), Sesbania cannabina

(1), and S. sesban (2)

Fruits and nuts (122) Actinidia callosa (1), Annona squamosa (9), Berberis lycium (1), Carissa carandas (1), Choerospondias axillaris
(3), Citrus aurantifolia (14), C. macrophylla (1), C. reticulata (6), C. sinensis (25), Corylus jacquemontii (1),

Cotoneaster integerrimus var. nummularius (2), Crataegus songarica (3), Diospyros kaki (1), Docynia indica (2),

Dimocarpus longan (1), Elaeagnus indica (1), Eriobotrya angustissima (2), E. japonica (1), Feronia limonia (1),

Fragaria vesca (1), Garcinia gummi-gutta (1), Hippophae rhamnoides subsp. turkestanica (1), H. salicifolia (1),

Lilium polyphyllum (1), Litsea citrata (1), Mimusops elengi (1), Phoebe cooperiana (1), Physalis alkekengi (1), P.
minima (1), Prunus cornuta (3), Ribes acuminatum (1), R. glaciale (2), R. griffithii (2), R. luridum (1), R. nigrum (1),

Rubus acuminatus (1), R. calycinoides (1), R. calycinus (1), R. ellipticus (1), R. fruticosus (1), R. kumaonensis (1), R.
macilentus (1), R. paniculatus (2), R. rugosus (1), R. sikkimensis (2), R. saxatilis (1), R. treutleri (1), R. ulmifolius (3),

Spondias  pinnata (1), Schisandra grandiflora (1), Syzygium gardneri (1), S. caryophyllatum (1), and S. zeylanicum (1).
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Crop-groups (accs.) Species (accessions)

Vegetables (346) Abelmoschus esculentus (5), A. ficulneus (2), A. manihot var. pungens (2), A. manihot var. tetraphyllus  (1), A.
tuberculatus (1), Allium auriculatum (2), A. cepa (1), A. chinense (3), A. consanguineum (9), A. fasciculatum (3),
A. hookeri (2), A. prattii (2), A. sikkimense (4), A. spicatum (1),  A. tuberosum (1),  A. victorialis (3), A. wallichii (4),
Benincasa hispida (3), Brassica juncea var. rugosa (2), B. oleracea (1), Capsicum annuum (10), C. chinense (1),
C. frutescens (11), Coccinia grandis (1), Cucumis maderaspatanus (1), C. melo var. agrestis (3), C. melo (2), C. melo
var. momordica   (6), C. sativus (17), C. sativus var. hardwickii (4), C. sikkimensis (1), C. triogonus (3), Cucurbita
maxima (3), C. moschata (5), Cyclanthera pedata (3), Dioscorea oppositifolia (2), D. pentaphylla (1), Gymnopetalum
cochinchinense (33), Herpetospermum operculatum (1), Lablab purpureus (1), Lagenaria siceraria (5), Luffa
acutangula (8), L. aegyptiaca (4), L. cylindrica (4), L. hermaphrodita (4), Lycopersicon esculentum (2), Momordica
balsamina (3), M. charantia (1), M. charantia var. muricata (3), M. dioica (5), M. subangulata (1), Moringa oleifera
(49), M. concanensis (3), Pachyrhizus erosus (1), Praecitrullus fistulosus (2), Pisum arvense (2), P. sativum
(7), Psophocarpus tetragonolobus (1), Solanum aethiopicum (6), S. betaceum (4), S. chrysotrichum (1), S.
coagulens (1), S. giganteum (1), S. incanum (2), S. indicum (2), S. insanum (1), S. lycopersicum var. cerasiforme
(2), S. macrocarpon (1), S. melongena (9), S. nigrum (2), S. pseudocapsicum (1), S. torvum (2), S. trilobatum (1), S.
tuberosum (1), S. viarum (1), S. violaceum (6), S. vagum (1), S. viarum (6), S. violaceum (2), S. virginianum (1),
Spinacia oleracea (2), Trichosanthes anamalaiensis (1), T. bracteata (2), T. cucumerina (5), T. khasiana (2), T.

wallichiana (1), Vicia faba (6), and Zehneria maysorensis (1)

Medicinal and aromatic Alstonia venenata (1), Abrus precatorius (2), Aconitum heterophyllum (1), Acorus calamus (1), Allium sativum (4),
plants, spices and Alpinia officinarum (1), A. malaccensis (1), Anethum graveolens (1), Angelica glauca (1), Antedesma bunius (1),
condiments (97) Arisotolochia indica (1), Atropa belladonna (2), Arivella viscosa (3), Bacopa monnieri (1), Bistorta amplexicaulis

(1), Cinnamomum malabathrum (1), C. filipedicellatum (1), Clitoria ternatea (1), Coriandrum sativum (2), Curcuma
longa (1), C. aromatica (1), Digitalis lanata  (1), Dioscorea deltoidea (6), D. oppositifolia (1), Diplocyclos palmatus
(1), Elaeocarpus ganitrus (1), Heracleum candicans (1), Hyoscyamus niger (3), Kedrostis rostrata (1), others dye
Lilium polyphyllum (1),  Malva verticillata (1), Meistera acuminata (1), M. cannicarpa (2), Murraya koenigii (4),
Nicandra physalodes (1), Ocimum americanum (2), O. basilicum (1), O. tenuiflorum (5), Piper argyrophyllum (3), P.
attenuatum (1), P. peepuloides (1), P. galeatum (1), P. schmidtii (1), Podophyllum hexandrum (4), Polygonatum
verticillatum (1), Rauvolfia tetraphylla (1), Rosa beggeriana (2), R. canina (3), R. macrophylla (1), Saussurea
costus (3), Taxus wallichiana (1), Trigonella foenum-graecum (2), others dye Withania somnifera (1), Zanthoxylum

armatum (2), and Z. rhetsa (1)

Forages (5) Lathyrus aphaca (1), Lupinus angustifolius (1), Vicia sativa (2), and Tripsacum laxum (1)

Other economic Others dye Bentinckia condapanna (1), Jasminum calophyllum (1), J. cordatum (1), J. coarctum (1), and Michelia
species (6) champaca (1)

1.2. Explorations undertaken and germplasm collected

by the Headquarters

Eleven explorations were undertaken in parts of
Arunachal Pradesh, Assam, Bihar, Gujarat, Madhya Pradesh,
Maharashtra, Nagaland, Rajasthan, and Uttar Pradesh and
555 accessions (cultivated: 432 and wild species: 123) were
collected in different agri-horticultural crops (Table 1.3).

1.2.1. Grasspea and linseed germplasm from parts of

Bihar

In this exploration, a total of 50 germplasm samples
which included grasspea (12), lentil (9), faba bean (7), field
pea (5), linseed (5), paddy (4), mungbean (2), pigeonpea (4)
and others (3) were collected from the Madhubani, Sitamarhi
and Darbhanga districts of Bihar. Good variability was
observed in grasspea for biomass, plant type, earliness, and
seeds per pod. In surveyed areas, tremendous potential of

Lathyrus as leafy vegetable was observed, as it is grown at
largescale for consumption and sold in local markets, as source
of income. Farmers cultivating grass pea, lentil and linseed
by broadcasting seeds since long-back. The leaves of Coccinea

indica, a wild species is used in preparation of local snacks
named “Tilkor kachri” in these three districts of Bihar (Fig.
1.2).

1.2.2. Minor fruits and CWR germplasm from

Rajasthan

In an exploration to parts of Sirohi, Pali, Udaipur,
Rajsamand, Chittorgarh districts of Rajasthan, a total of 39
accessions comprising of Annona squamosa (9), Cucumis melo

var. momordica (4), Momordica dioica (4), Cucumis trigonus

(3), Momordica balsamina (3), Cucumis callosus (2), Cucumis

sativus (2), Momordica charantia var. muricata (2) and others
(10) were collected. Variability was observed for fruit size,
shape and colour of Annona squamosa (Fig. 1.3).
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Table 1.3: Explorations undertaken and germplasm collected by the ICAR-NBPGR, Headquarters

Sl. Crops collected Districts, state and period No. of Accessions Collaborating Institute/
No. SAU

Cult. Wild Total

1 Multi-crops Sitamarhi, Madhubani, 49 01 50
Darbhanga (Bihar),
20-26 March, 2023

2 Fruits, M&AP and Sirohi, Pali, Udaipur, Rajsamand, 13 26 39 MPUAT, Udaipur
Vegetables Chittorgarh (Rajasthan),

28 Aug.- 4 Sept., 2023

3 Citrus spp. Ahmednagar, Jalna, Akola 45 - 45 MPKV Rahuri, SORS,
(Maharashtra) 18-26 Sept., 2023 Badnapur, PDKV, Akola

4 Millets and minor millets Alirajpur, Badwani (Madhya 53 53 KVK, Alirajpur, KVK,
Pradesh) 23- 30 Sept., 2023 Badwani

5 Multi-crops Tuensang, Noklak (Nagaland) 70 3 73
4-13 Oct., 2023

6 Multi-crops Chandauli (Uttar Pradesh) 22 9 31 KVK, Chandauli
17-22 Oct., 2023

7 Coix and vegetables Kohima, Phek, Kiphire, 66 15 81 KVK Phek, Kiphire, Kiphire
Zunheboto (Nagaland) and Zunheboto
11-20 Oct., 2023

8 Multi-crops and Seoni, Balaghat (Madhya 53 11 64 ICAR-IIVR Varanasi
vegetables Pradesh) Gondia (Maharashtra)

31 Oct.-9 Nov., 2023

9 Multi-crops amd minor Ballia, Mirzapur, Sonbhadra 42 14 56 KVK Mirzapur
millets (Uttar Pradesh) 2-10 Nov., 2023

10 Multi-crops Lakhimpur, Dhemaji (Assam) 19 14 33
Papumpare, Kamle (Arunachal

Pradesh) 16-24 Nov., 2023

11 Wild rice Sonitpur, Biswanath Chariali - 30 30
(Assam) 24 Nov. -2 Dec., 2023

Total 432 123 555

Fig.1.2. Variability in seed shape, size and colour of grasspea (a); and habitat of grasspea (b)

(a) (b)
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1.2.3. Citrus germplasm from parts of Maharashtra

A total of 45 diverse germplasm of citrus comprising of
Citrus sinensis (25), C. aurantifolia (13), C. reticulata (6) and C.

macrophylla (1) were collected from parts of Ahmednagar,
Jalna and Akola districts of Maharashtra. Variability was
observed for fruit size, shape and colour of Citrus aurantifolia.
Also, rich variability was observed in Citrus sinensis for fruit size
and shape (oblong, oval) and colour at maturity (light yellow,
yellow, light brown and orange) (Fig. 1.4).

1.2.4. Small millets germplasm from parts of Madhya

Pradesh

Exploration was conducted for collection of small millets,
a total of 53 germplasm samples of minor millets comprising
Setaria italica (14), Panicum miliaceum (6), P. sumatrense (11),
Paspalum scrobiculatum (6), Echinochloa frumentacea (5),
Eleusine coracana, (3) and others (8) were collected from parts
of Alirajpur and Badwani districts of Madhya Pradesh.
Significant variability was observed in foxtail millet, barnyard

millet, and snap melon. In foxtail millet, variability was
observed for grain colours (yellowish/straw colour, pinkish/
reddish), panicle size and length and in grain size (medium
and bold); in snap melon for fruit colour (whitish yellow,
cream, light yellow, yellowish with strips), flash thickness,
color and fruit weight (ranged from 2-5kg) (Fig. 1.5).

1.2.5. Multi-crop germplasm from remote districts

of Nagaland

Exploration was conducted for collection of multi-crops
(except rice and maize) in parts of Tuensang and Noklak
districts of Nagaland. During exploration, a total of 73
germplasm samples comprising of Setaria italica (13),
Phaseolus vulgaris (9), Perilla frutescens (6), Glycine max (6),
Chenopodium album (5), Coix lacryma-jobi (4), Capsicum spp.
(4), Brassica spp. (3), Cucurbita maxima (3), Panicum miliaceum

(3), Vigna umbellata (2) and others (16) were collected.
Significant diversity was observed in coix, French bean,
soybean, chilli and pumpkins. Variability was observed in

Fig. 1.3. Fruits, seeds and leaves of Momordica balsamina (a); and habitat of Momordica dioica (b)

(a) (b)

Fig. 1.4. Citrus sinensis in orchards
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foxtail millet for grain size and colour (straw, yellow, red, and
black) and panicle size. In French bean, variability was
observed for seed colour (red, grey, brown, white and
mottled), size (small, medium, bold) and shape (kidney and
round shaped). In pumpkin, variability was observed for fruit
shape (spherical, round, flask shape, cylindrical, and curved
type), weight (1.0- 6.0kg) and colour (light yellow, yellow,
light brownish, greenish yellow) at maturity. In chilli,
variability was observed for fruit size, shape and colour.
Germplasm of minor fruits (Choerospondias axillaris,

Diospyros kaki, Docynia indica, Eriobotrya japonica etc.) was
also collected during survey (Fig. 1.6).

1.2.6. Multi-crop and CWR germplasm from remote

districts of Nagaland

In another exploration to parts of Phek, Kiphire and
Zunheboto districts of Nagaland, a total of 81 accessions

comprising of Setaria italica (9), Coix-lacryma jobi (6), Perilla

frutescens (5), Solanum violaceum (5), Sesamum indicum (3),
Allium chinense (3), Abelmoschus manihot var. tetraphyllus (2),
Capsicum annuum (2), Glycine max (2), Brassica juncea var.
rugosa (2), Phaseolus vulgaris (2), Vigna umbellata (2), Solanum

aethiopicum (2) and others (36) were collected. Variability
was observed in Perilla, Glycine max, French bean, and job’s
tear for maturity duration (early and late), plant height, seed
shape, size and colour. Interesting variability was observed
in seed colour (brown, black and golden yellow) of foxtail
millet (Setaria italica), and  seed size (small and bold types),
shape (round/lens shape) and colour (white and creamy white)
of soyabean. Generally in Nagaland the grains of job’s tear
are roasted and kernels consumed as snacks, while
Chakhesang and Pochurys tribes use their grain for brewing
purposes (Fig. 1.7).

Fig. 1.5. Variability in grain colour, shape and size of foxtail millet (a); different small millets (b); and data recording
on little millet field in Chandpur, Kathiwara in Alirajpur (c)

(a) (b) (c)

Fig. 1.6. Seed variability in foxtail (a) millet and coix (b); minor & wild fruits from top to below lines are Docynia indica,
Diospyros kaki, Phoebe cooperiana, Caryodaphnopsis tonkensis, Eriobotryia japonica, Choerospondias axillaris and Phoebe
cooperiana (c)

(a)                                                                                                                    (b) (c)



19

DIVISION OF PLANT EXPLORATION AND GERMPLASM COLLECTION

1.2.7. Multi-crop germplasm from Chandauli district,

Uttar Pradesh

Thirty-one accessions comprising of Pisum sativum (3),
Sesamum indicum (3), Corchorus olitorius (2) Hordeum vulgare

(2), Linum usitatissimum (2),  Luffa cylindrica (2), L.

hermaphrodita (2), Oryza nivara (2), Pisum arvense (2), Zea

mays (2) and others (9) were collected from Chandauli district
of Uttar Pradesh. Variability was observed for fruit size and
shape of Luffa and Momordica spp., seed size and colour of
field-pea. Unique collections include, red wheat, muthiya
maize, bhuteyia field pea, white and black seeded sesame,
yellow and black mustard landraces, wild bitter gourd, sponge
gourd and chilli. The occurrence of Luffa hermaphrodita was
abundant and used as vegetable, their transitions of fruits
from wild to semi-domesticated stage with variability in its
fruit size was collected. Variability was recorded for crop
maturity (early and late), plant height, seed shape, size and
colour of Sesamum indicum and Zea mays. Population of wild
rice (Oryza nivara) was found in low lying, swampy areas,
uncultivated lands and forests, mostly in Chakiaya, Sahabganj,
Naugarh and Dhanapur blocks (Fig. 1.8).

1.2.8. Multi-crop germplasm from parts of Madhya

Pradesh and Maharashtra

Sixty-four accessions comprising of Macrotyloma

uniflorum (6), Solanum melongena (6), Vigna unguiculata (5),

Sesamum indicum (4), Ocimum tenuiflorum (3), Phaseolus lunatus

(3), Vigna umbellata (3), Abelmoschus esculentus (2), Brassica

rapa subsp. toria (2), Cicer arietinum (2), Corchorus capsularis

(2), Lagenaria siceraria  (2), Luffa aegyptiaca (2), Trichosanthes

cucumerina (2) and others (20) were collected from parts of

Seoni, Balaghat (Madhya Pradesh) and Gondia districts

(Maharashtra) during November, 2023. During the survey

and farmers interaction, it was recorded that flour of chickpea

landrace “Chanuali” is used as cancer medication by Gond

tribe in Balaghat and Gondia and neem leaves are used to

store the seeds and protect from borer infestation. The leaves

of Karra plant (Cleistanthus collinus Roxb) were used by Gond

tribe to protect the paddy from rice caseworm in standing

field condition. Seeds of Corchorus capsularis are used to treat

throat pain (Fig. 1.9).

Fig.1.7. Vigna angularis var. nipponensis plant at flowering (a); and green pods (b); fruits of Momordica subangulata
subsp. subangulata (c)

(a) (b) (c)

Fig.1.8. Variability in seed shape, size and colour of maize, garden pea and field pea, satputiya and sesame (a);
variability in fruit shape and size of Luffa hermaphrodita (b)

(a) (b)
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1.2.9. Multi-crop germplasm from remote districts

of Uttar Pradesh

Fifty-six accessions comprising of Echinochloa frumentacea
(9), Oryza sativa (8), Zea mays (5), Oryza rufipogon (4), Sesamum
indicum (4), Trichosanthes bracteata (2), Trichosanthes
cucumerina var. cucumerina (2), Benincasa hispida (2), Brassica
rapa var. brown sarson (2), Luffa cylindrica (2), Paspalum
scrobiculatum (2), Pennisetum glaucum (2), Arivella viscosa (2)
and others (10) were collected from parts of Mirzapur and
Sonbhadra districts of Uttar Pradesh. Variability was
observed for crop maturity (early and late), plant height,
seed shape, size and colour in Echinochloa frumentacea,
Sesamum indicum and Zea mays. Variability was also observed
in named rice landraces viz. Basant bahar, Bhatewara (light
yellow), Kala Namak and Dev dhan (Scented, suitable for
chevda and kheer making) for grain size (small and bold types),
shape and colour (light yellow, white and golden) (Fig. 1.10).

1.2.10. Multi-crop and CWR germplasm from parts of

Assam and Arunachal Pradesh

In an exploration to the parts of Lakhimpur, Dhemaji
(Assam) and Papumpare (Arunachal Pradesh) districts, a total
of 33 accessions comprising of Brassica juncea var. rugosa (2),
Cucurbita maxima (2), Luffa acutangula (2), Sesamum indicum
(2), Solanum violaceum (2) and others (23) were collected.
Diversity in wild relatives of Corchorus, Crotalaria, Luffa,
Momordica and Solanum was frequently observed. Populations
in wild state in first three genera was quite frequent in
wastelands, roadside and forests. Variability in fruit shape of
pumpkin; different colours and size of pods of lablab bean,
long-elliptical and round shape of sponge-gourd were
observed and collected. Germplasm of Rice-bean, Yardlong
bean, white and black seeded sesame, were collected. Fruits
of Solanum violaceum are commonly used as chutaney
(vegetable). Among M&AP, accessions of Ocimum, Rauwolfia,

Fig 1.9.  Seed variability in Horse gram (a); sem bean (Lablab purpureus) (b); and seed shape, size and colour in Okra (c)

(a) (b) (c)

Fig. 1.10. Variability in seed-shape, size and colour in barnyard millet (a); and rice germplasm (b)

(a) (b)
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Cleome were collected. The area is dominated by rice, grown
in three seasons. After rice, mustard crop is occasionally grown
and was found in limited pockets. Blackgram cultivation was
found in Dhekuakhana block of Lakhimpur and Majuli district
(Fig. 1.11).

1.2.11. Wild rice germplasm from districts of north
Assam

Survey, exploration, and germplasm collection of wild
rice was conducted in Sonitpur and Biswanath Chariali districts
of Assam. A total of 30 germplasm accessions of wild and
weedy rice (Oryza rufipogon, O. nivara and O. sativa f.
rufipogon, O. spontanea f. nivara) were collected. Good
diversity was observed as wild/weedy rice for grain size, shape,
grain and kernel colour, plant height, leaf size and shape and
in number of tillers, awnless and awned (6-10 cm long) type
in weedy rice. The Oryza sativa f. spontanea/O. spontanea, O.

nivara f. spontanea were grown naturally with Bao rice (deep
water rice), local farmers use the wild rice for consumption
occassionally. Seed, soil, and water samples were collected
from the wild rice in-situ conservation site Borjuli along with
other data (Fig. 1.12).

1.3. National Herbarium of Cultivated Plants (NHCP)

A total of 597 herbarium specimens, 32 seed samples/
economic products were added to the National Herbarium
of Cultivated Plants (NHCP), making total collection of 629
herbarium specimens (representative of 4,415 species
belonging to 1,552 genera and 267 families), 3,202 seed
samples and 787 economic products.  During the report
period, 21 new taxa, not represented earlier, were added in
the form of herbarium specimens to the NHCP. A total of
951 including unrepresented belonging to crop genepool were
authenticated and digitized making a total of 2351 digitised
images. Herbarium digital resource for consultation of users
is made available through webpage (http://
www.nbpgr.ernet.in:8080/nhcp/cSimplesearch.aspx.)
Identification services provided and authentication
certificates (104) were issued to students and researchers
for their experimental study (Table 1.4).

1.4. Diversity mapping in mango germplasm

Geo-referencing and mapping of 2,917 accessions of
mango belonging to various parts of the country was done.
Mapping of assembled diversity revealed that Karnataka

Fig. 1.11. Fruiting plants of Solanum violaceum (a); Capsicum frutescens (b); and a very large field of wild rice (Oryza
rufipogon habitat) in Ghatapather, Dhemaji district of Assam (c)

(a) (b) (c)

Fig. 1.12. Panicle variability in wild rice (O. rufipogon, O. nivara and O. spontanea (a); variability in grain size, shape,
colour (b); and in grain & kernel size, shape & colour (c)

(a) (b) (c)
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Table 1.4: New taxa added in NHCP during 2023

Family New Species Source/State Wild/
Cultivated

Amaryllidaceae Allium wallichii Kunth, Allium prattii C.H.Wright Sikkim Wild

Araceae Typhonium trilobatum (L.) Schott Arunachal Pradesh Wild

Asparagaceae Chlorophytum nepalense (Lindl.) Baker Sikkim Wild

Fabaceae Lathyrus cassius Boiss., Lathyrus latifolius L., Lathyrus japonicus Willd., New Delhi Wild
Lathyrus cilicicus Hayek & Siehe, Lathyrus basalticus Rech.f. Relative

Grossulariaceae Ribes luridum Hook.f. & Thomson, Ribes griffithii Hook.f. & Thomson, Ribes Sikkim Wild
acuminatum Wall. & G.Don

Malvaceae Abelmoschus odishae R. C. Misra sp.nov. Odisha Cultivated
(Type

specimen)

Poaceae Aegilops juvenalis (Thell.) Eig, Aegilops bicornis (Forssk.) Jaub. & Spach, New Delhi Wild
Triticum turanicum Jakubz., Triticum urartu Thumanjan ex Gandilyan Relative

Poaceae Saccharum benghalense Retz. Bihar Wild

Rosaceae Rubus calycinoids Kuntze, Rubus inopertus (Focke ex Diels) Focke, Rubus Sikkim Wild
kumaonensis N.P.Balakr.

(532), followed by Andhra Pradesh (391), Uttar Pradesh
(379), Kerala (298), Telangana (239), Odisha (147), Tamil
Nadu (96), Maharashtra (93), Andaman & Nicobar (62),
Gujarat (59), Goa (44), Uttarakhand (42), West Bengal (39),
Jharkhand (28), Assam (27), Madhya Pradesh (27), Rajasthan
(25),  Meghalaya (24), Tripura  (20) and Manipur (19) were
extensively explored states. Most of the diversity-rich areas

Fig.1.13. Mango germplasm collected from different
states of the country

of mango (Mangifera indica) in the country have been
surveyed and germplasm collected; in the future, only trait-
specific and variability need to be collected from Central
India, Gujarat, Eastern Uttar Pradesh and Malda (West
Bengal) areas of the country (Fig. 1.13).

1.5. PGR conservation awareness programmes

conducted during 2023

Two PGR Conservation Awareness Programmes and
Biodiversity Fairs for nutritional and livelihood security of tribal
farming communities were organized in Udaipur and Alwar
districts of Rajasthan involving KVKs, under TSP Sub-Plan.
Farm implements as inputs, vegetable seed kits were
distributed to 200 tribal farmers (Fig. 1.14).

1.6. Agri-Drone technology demonstration in farmer’s

field

Three programme on agri-drone technology
demonstration were conducted in farmer’s fields of villages
viz. Garhi Alawalpur (July 20, 2023 & December 27-29, 2023)
and Malahera (August 11-12, 2023) Rewari, District,
Haryana. Total 54 farmers attended the demonstration
programme, and had given very good feedback about drone
technology for spraying nano urea and pesticide. All Farmers
realized that manual spray is taking too much time as
compared to drone technology. Many farmers have shown
their interest to purchase drone for nutrient and pesticide
application, provided battery life should be longer or diesel
operated drones in near future (Fig. 1.15).



23

DIVISION OF PLANT EXPLORATION AND GERMPLASM COLLECTION

Fig. 1.14. PGR conservation awareness programme at Udaipur Rajasthan under Tribal Sub-Plan (TSP)

Fig. 1.15. Agri-Drone technology demonstration at farmer’s field   in Rewari, Haryana

Research Programme (Programme Code: Title, Leader)
PGR/DPEGC-BUR-DEL-01.00: Exploration for collection of germplasm of agri-horticultural crops, maintenance of herbarium and biosystematics

and ethno-botanical studies (PK Singh)

Research Projects (Project Code: Title, PI, Co-PIs and Associates)
PGR/DPEGC-BUR-DEL-01.01: Exploration for collection of genetic resources of agricultural crops and their wild relatives (SP Ahlawat, KC Bhatt,

RS Rathi, DP Semwal, Puran Chandra, Soyimchiten, RK Pamarthi, PK Malav, Pankaj Kumar Kannaujia, NS Panwar and OP Dhariwal)

PGR/DPEGC-BUR-DEL-01.02: Exploration for collection of genetic resources of horticultural crops, species and their wild relatives (RS Rathi
(w.e.f. 01.04.2022), KC Bhatt, DP Semwal, SK Malik, Puran Chandra, PK Malav, Pankaj Kumar Kannaujia, NS Panwar and OP Dhariwal)

PGR/DPEGC-BUR-DEL-01.03: National Herbarium of Cultivated Plants (NHCP), establishment, maintenance, build-up and taxonomic studies on

crop plants (KC Bhatt, K Pradheep, RK Pamarthi, Pankaj Kumar Kannaujia, PK Malav (w.e.f. w.e.f. 01.04.2023) and Rita Gupta) (upto 31.10.2023)

PGR/DPEGC-BUR-DEL-01.04: Geo-informatics for assessment of diversity distribution in agri-horticultural crops (DP Semwal, KC Bhatt, N Sivaraj,

Soyimchiten, RK Pamarthi, PK Malav and NS Panwar)
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2.1. Import

The Unit continued its efforts for germplasm
introduction to meet the specific requirements of scientists
working in ICAR research institutes, State Agricultural
Universities (SAUs), other public and private sector
organizations with DSIR recognized R&D, and non-
governmental organizations (NGOs). Plant genetic resources
import/ introduction comprised of material obtained on
request from the scientists as well as collaborators for
international trials to be conducted in India. Trait specific
accessions and wild species imported during the period are
listed in (Table 2.1, Fig. 2.1). A detail of import of seed/
planting material during the year 2023 is as follows:

Germplasm accessions procured : 43,319 accessions
and processed (49,148 samples)

CGIAR nurseries for trials : 11,826 entries
(1, 61,025 samples)

No. of countries involved : 41 (Fig. 2.2)

No. of Import Permits issued : 521

Resource generated : Rs. 1,62,41,914

(Rs. One crore sixty two lakhs forty one thousand and
nine hundred fourteen)

Cereals: Hordeum vulgare (20) from Australia, (115) from
Netherlands and (3246) from USA,  H. vulgare subsp. vulgare

(68) from USA; Oryza alta (1), O. australiensis (10), O.

brachyantha (1)  all from Philippines; O. glaberrima (1) from
Ivory Coast; O. grandiglumis (5), O. granulata (8), O. latifolia

(9), O. meyeriana (4), O. minuta (1), O. officinalis (1), O. ridleyi

lkjka’k% fjiksVZ dh rgr vof/k ds nkSjku 55]145 accessions ¼2]10]173 uewus½ vk;kr fd, x,] ftuesa teZIykTe ds 43]319 accessions] ¼49]148 uewus½ vkSj
ijh{k.k ds fy, ulZjh dh 11]826 accessions ¼1]61]025 uewus½ 'kkfey gSa tksfd CGIAR laLFkku ls vk;kr fd;s x,A lg;ksxkRed vuqla/kku ds vUrxZr dqy
2052 uewus fu;kZr fd, x,A lkexzh gLrkarj.k le>kSrs ¼,eVh,½ ds rgr vuqla/kku dk;ZdrkZvksa ls çkIr vuqjks/kksa ds vk/kkj ij fofHkUu Qly lq/kkj dk;ZØeksa
esa mi;ksx ds fy, ns'k ds Hkhrj mi;ksxdrkZvksa dks fofHkUu Qlyksa ds dqy 12]129 uewus çnku fd, x, FksA ihthvkj çca/ku ls lacaf/kr eqíksa ij fofHkUu jk"Vªh;

vkSj varjkZ"Vªh; Lrjksa ij ckrphr vkSj uhfr;ksa ds fuekZ.k ds fy, uhfr fuekZrkvksa dh vko';drkvksa ds vuqlkj fo'ys"k.kkRed buiqV çnku fd, x, FksA
Summary: The Unit functions to facilitate import, export and domestic supply of plant germplasm for research purposes. During the
period under report 55,145 accessions (2,10,173 samples) were imported including 43,319 accessions (49,148 samples) of germplasm
and 11,826 entries (1,61,025 samples) of CGIAR nurseries for trials. A total of 2052 samples were exported under CRP. A total of 12,129
samples of different crops were supplied to the users within the country for utilization in various crop improvement programmes
based on requests received from research workers under Material Transfer Agreement (MTA). In addition, 97,446 samples were
supplied for regeneration/ multiplication/ morphological characterization/ preliminary evaluation/ taxonomic identification/ DNA
fingerprinting/ viability testing. Analytical inputs were provided as per requirements of the policy makers for negotiations and
formulations of policies at various national and international levels on issues related to PGR management.

GERMPLASM EXCHANGE AND
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(1),O. rufipogon x sativa (24) all from Philippines, O. sativa

(50) from Bangladesh, (58) from Brazil,  (40) from Burundi,
(10,173) from Philippines,  (268) from USA and (10) from
Vietnam, O. sativa var. indica (4) from Ivory Coast; Triticum

aethiopicum (4), T. carthlicum (13), T. dicoccoides (44), T. dicoccum

(99), T. durum (745) all from Lebanon and (1) from USA, T.

polonicum (12), T. turanicum (13), T. turgidum (17) all from
Lebanon and T. aestivum (79) from USA; Zea diploperennis

(2,) Z. luxurians (2)  both from USA,  Z. mays (523) from
Brazil,  (4138) from Chile,  (10) from Egypt, (417) from
France, (5795) from Guatemala,  (285) from Indonesia,
(3258) from Mexico,  (273) from Philippines, (1443) from
South Africa, (1719) from Thailand, (560) from USA and
(114) from Zimbabwe,  Z. mays subsp. huehuetenangensis (1),
Z. mays subsp. parviglumis (3), Z. mexicana (3),  Z. nicaraguensis

(1), Z. perennis (1) all from USA.

Millets: Echinochloa esculenta (4), E. frumentacea (14) both
from Germany; Eleusine coracana (5) from Kenya; Pennisetum

glaucum (5) from Kenya; Sorghum bicolor (10) from Austria;
(172) from Italy, (65) from Kenya, (78) from USA.

Grain legumes: Cajanus cajan (143) from Australia (4) from
Kenya; Cicer arietinum (2), C. bijugum (10), C. chorassanicum

(2), C. cuneatum (6), C. echinospermum (30), C. judaicum (21),
C. pinnatifidum (15), C. reticulatum (46), C. yamashitae (2)  all
from USA; Lens culinaris (20), L. culinaris subsp. orientalis

(17), L. ervoides (28), L. nigricans (4), L. odemensis (4) all from
USA; Pisum abyssinicum (2), P. sativum (247), P. sativum subsp.
asiaticum (3), P. sativum subsp. elatius (7), P. sativum subsp.
transcaucasicum (1)  all from USA; Tylosema esculentum (18)
from Namibia; Vigna sp. (44) from Philippines, (45) from
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Table  2.1: Wild species and trait specific (promising) seed/planting material imported in 2023

Crop/EC No/ Country Traits Supplied to

Cereals

Wheat

EC1174992-1175723/ Lebanon Global durum panel ICAR-NBPGR, New Delhi

EC1166082-1166156/ USA Ditelosomic, nullisomic/Tetrasomic lines ICAR-NBPGR, New Delhi

Millets

Sorghum

EC1154677-78, EC1154713/Kenya Striga tolerant ICRISAT, Hyderabad

EC1154679-89, 93, EC1154723,728, Restorer & Maintainer lines ICRISAT, Hyderabad 740 /
Kenya

EC1154694-727/Kenya Drought tolerant/low temperature tolerant ICRISAT, Hyderabad

Grain Legumes

Lentil

 EC1178452- 1178524/USA Bold seeded germplasm and wild species ICAR-NBPGR, New Delhi

Pea

EC1178132- 1178172/USA Species - Pisum fulvum, Pisum sativum subsp. elatius, Pisum ICAR-NBPGR, New Delhi
sativum subsp. ranscaucasicum

Chickpea

EC1184515-1184648/USA Species - Cicer bijugum, C. chorassanicum, C. cuneatum, C. pinnatifidum, ICAR-NBPGR, New Delhi
C. judaicum, C. echinospermum, C. yamashitae, C. reticulatum

Oilseeds

Soybean

EC1154362-486/ USA Landraces and promising varieties ICAR-NBPGR, New Delhi

Sesame

EC1176050-1176111/USA Elite lines ICAR-IIOR, Hyderabad

Castor

EC1187582-1187666/USA Diverse germplasm collection ICAR-IIOR, Hyderabad

Fruits

Almond

EC1160666/USA SG1 Titan is an advanced selection of Titan peach/almond Seven Star Fruits Pvt. Ltd.
hybrid with excellent vigor and root knot nematode resistance,
well-anchored deep rooting, and drought tolerance. SG1
tolerates boron, high lime/high pH soil and salinity

EC1170564-566/Uzbekistan Promising and elite varieties- Turkmenskiysvetliy, Ugamskiy ICAR-NBPGR RS Shimla;
Yaltinskiy ICAR-CITH, Srinagar

Apricot

EC1170567-576/Uzbekistan Varieties-Arzami, Bobo radjabi, Vympel, Guliston, Komsomolets, ICAR-NBPGR RS Shimla;
Marokand Navruz, Ruhi juvanonmiyona, Sovetskiy, Joubert foulon ICAR-CITH, Srinagar

Apple

EC1170644-665/Uzbekistan Elite varieties- Jonathan, Parmen zimniyzolotoi, ICAR-NBPGR RS Shimla;
Renetsimirenko, Kamola ICAR-CITH, Srinagar

Cherry plum

EC1170685-690/Uzbekistan Cultivars highly fertile, early ripening,  strong and ICAR-NBPGR RS Shimla;
prolific tree, cold hardy ICAR-CITH, Srinagar

Citrus

EC1170599-600, EC1170638 / Variety Meyer  having sweet flavor. ICAR-IARI, New Delhi

Uzbekistan
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Crop/EC No/ Country Traits Supplied to

Golden currant

EC1170643/Uzbekistan Heat resistant  variety Rukhshona ICAR-NBPGR RS Shimla;

ICAR- CITH, Srinagar

Grape

EC1170601-637/Uzbekistan Improved varieties of different colours red, black, crimson, ICAR-NBPGR RS Shimla,

very aromatic ICAR- IARI, New Delhi

Kiwi fruit

EC1160667-1160689/USA Wild and related species viz. Actinidia  chinensis var. deliciosa, ICAR-NBPGR RS Shimla

Actinidia arguta, A. callosa, A. macrosperma, A. melanandra,

A. latifolia, A. lanceolata, A.  eriantha

Persimmon

EC1165953-1166003 /USA Promising varieties - Fuji, California Maru, Fujiwaragosho, Izu, ICAR-NBPGR RS Shimla

Chienting, Maekawa Jiro, Fuyui, Jiro,  Mishirasu, Shuruga,

Vainiglia, Thiene, Mandarino, Rispoli, Moro, Lampadina,

Lycopersicon, Castellani, Costata, Bruniquel, Nui Nai,

Tishishtzu, Yedo, Hanagosho, Hazegosho, Gofu, Sangokuichi,

Kyara, Muraya, Syouro, Yashima, Ichidagaki, Emon,

Kakiyamagaki, Glomba, Tam kam, Korean, Great Wall

EC1170639-642/Uzbekistan Elite varieties-Zendzhi maru, Dig tamopon, Hiakume and ICAR-NBPGR RS Shimla;

Tadzhikskiy ICAR-CITH, Srinagar

Plum

EC1170535-539/Uzbekistan Variety Washington with yellow flesh , firm, very sweet and ICAR-NBPGR RS Shimla;

luscious, separating freely from the stone and other promising CITH, Srinagar

varieties

Peach

EC1170540-563/Uzbekistan Heirloom varieties ICAR-NBPGR RS Shimla;

ICAR-CITH, Srinagar

Pear

EC1170577-593/Uzbekistan Oleaster leaved varieties Williams, Zimnyayanashvati ICAR-NBPGR RS Shimla;

2, Kulyalya no. 2, Lesnayakrasavitsa, Clappsfavorite, ICAR-CITH, Srinagar

Levavasser, Mramornayarossoshansk, Olivier de serres,

Podarok, Rano, Spina carpi, Sary guzal, Salom 2,

Starkrimson, Talgarskayakrasavitsa, Elsari, Yubileynaya

Pomegranate

EC1170594-597/Uzbekistan Promising varieties-Achikdona, Desertniy, Kazakeanor, ICAR-NBPGR RS Shimla,

Kzyluluchshenniy NBPGR, New Delhi

Sour Cherry

EC1170667-672/Uzbekistan Promising varieties- Griot Ostgeymskiy, Lyubskaya, ICAR-NBPGR RS Shimla;

Podbelskaya, Samarkandskaya, Turgenevka, Shpankachomaya CITH, Srinagar

Walnut

EC1170598/Uzbekistan Promising variety Yubileyniy nuts are large,the core is ICAR-NBPGR RS Shimla;

sweet, oily, the peel is easily separated CITH, Srinagar

Zizyphus

EC1180565-66/Australia  Variety Chico & Li  (crisp texture and flavourful, early Dr YSPUHF, Solan

fruiting)

EC1170666/Uzbekistan Variety U sin khun ICAR-NBPGR, New Delhi
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Crop/EC No/ Country Traits Supplied to

Vegetables

Musk melon

EC1194984-85/USA Fusarium wilt differentials, CPPSIH4 03 (CM 17187 ICAR-NBPGR, New Delhi

differential), CPPSIH4 04 (Isabelle differential)

Ec1194986-5006/USA Powdery mildew differentials ICAR-NBPGR, New Delhi

Lettuce

EC1177321-360/USA Diverse germplasm ICAR-IARI, New Delhi

Spices & Condiments

Black Cumin

EC1174043, 46,49,53,54 / Germany Species-Nigella arvensis & N. damascena ICAR-NRCSS, Ajmer

Cumin

EC 1190482-498/USA Fragrant varieties ICAR-NRCSS, Ajmer

Fibre crops

Cotton

EC1194596/Nepal Gossypium barbadense variety Himalayan cotton with ICAR- CICR, Nagpur

good fibre strength and length

Fig. 2.1. Repatriation/Augmentation and multiplication of global source of resistance to Downy mildew in cucumber

USA,  Vigna radiata (37) from Taiwan; Vigna subterranea (20)
from Burkina Faso and Vigna unguiculata (12) from Nigeria.

Oilseeds: Arachis hypogaea (294) from Niger; Brassica
barrelieri (1),B. carinata (144), B. elongata (5), B. fruticulosa
(18), B. incana (6), B. maurorum (4), B. oxyrrhina (1) all from
Germany; Capsella bursa-pastoris (7) from Germany;
Carthamus glaucus (1), C. lanatus (4), C. palaestinus (1), C. tenuis
(1), C. tinctorius (1), C. turkestanicus (3) all from USA; Diplotaxis
sp. (1), D. tenuifolia (11), D. tenuisiliqua (1) all from USA; Eruca
sativa (140) from USA; Eruca strumgallicum (1) from Germany;
Glycine max (13) from Japan,  (1) from Taiwan, (30) from
USA and  (30) from Zambia; Helianthus annuus (21) from
France; Ricinus communis (53) from USA; Sesamum indicum
(108), S. radiatum (3)  both from USA; Sinapis alba (216), S.
pubescens (5), S. arvensis (38) from Germany.

Vegetables: Abelmoschus caillei (3), A. crinitus (1) both from
USA, A. esculentus (80) from Nigeria,  (293) from Thailand,
(615) from USA, A. ficulneus (1), A. manihot (19), A. manihot
var. tetraphyllus (1), A. moschatus (3), A. tuberculatus (2)  all
from USA; Allium cepa (75) from Israel (6) from Thailand;
Benincasa hispida (13) from Taiwan; Brassica oleracea (99) from
Philippines; Brassica oleracea var. botrytis (3) from
Netherlands, (71) from USA; Brassica oleracea var. capitata
(34) from Netherlands, (33) from USA; Bunias erucago (1)
from Germany; Capsicum annuum (2) from Mexico, (342)
from Netherlands, (1580) from Taiwan, (5) from Thailand
and (2) from USA, C. baccatum (4) from Netherlands, C.
baccatum var. pendulum (2) from Taiwan, C. chacoense (2) from
USA, C. chinense (1) from Netherlands and (14) from Taiwan,
C. eximium (1) from USA, C. frutescens (2) from Netherlands,
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Fig. 2.2. Import from different countries during the

reporting period

(3) from Taiwan,  (10) from USA, C. galapagoense (1) and
Capsicum sp. (6)  both from USA; Citrullus amarus (16), C.

colocynthis (2), C. lanatus (24),C. mucosospermus (1) all from
USA; Cucumis heptadactylus (1) from USA , C. melo (9) from
Netherlands, (23) from USA; C. melo subsp. melo (6) from
USA,  C. myriocarpus (1) and C. myriocarpus subsp. leptodermis

(1) all from USA; C. sativus (112) from Netherlands, (2) from
Taiwan, C. sativus var. sativus (353) from USA; Cucurbita

maxima (1) from USA and C. pepo (5) from Netherlands; Daucus

carota (5) from USA; Lactuca sativa (38), L. serriola (2) both
from USA; Momordica balsamina (1) from Taiwan, M. charantia

(29) from Philippines, (380) from Thailand, (19) from
Vietnam, M. cochinchinensis (1) from Taiwan; Raphanus sativus

(5) from Taiwan; Solanum chilense (1), S. habrochaites (1) both
from USA, S. lycopersicum (1) from Israel,  (269) from
Netherlands, (34) from Philippines,  (41) from Spain, (171)
from Taiwan, (483) from Thailand,  (274) from USA, S.

lycopersicum var. cerasiforme (1), S. peruvianum (6) and  S.

pimpinellifolium (2) from USA.

Fibres: Gossypium barbadense (1) from Nepal and G. hirsutum

(39) from USA.

Fruit crops: Actinidia arguta (6),  A. callosa (3), A. chinensis

(1), A. chinensis var. deliciosa (7), A. eriantha (1), A. hemsleyana

(1), A. lanceolata (1), A. latifolia (1), A. macrosperma (1), A.

melanandra (1) all from USA; Citrus aurantifolia (1), C. aurantium

(2), C. australasica (1) all from USA, C. limon (4) from USA
and (1) from Uzbekistan, C. medica (2) from USA, C. reticulata

(17) from USA and (1) from Uzbekistan; C. sinensis (6) from
USA and  (1) from Uzbekistan; Citrus spp. (10) from USA;
Cydonia oblonga (6) from Uzbekistan; Diospyros kaki (51) from
USA, D.  lotus (4) from Uzbekistan; Fortunella sp. (3) from
USA; Juglans regia (1) from Uzbekistan; Malus domestica (8)

from Australia, (3) from South Africa, (22) from Uzbekistan
and Musa spp. (2) from Tanzania; Poncirus trifoliata (1) from
USA; Prunus amygdalus (1) from USA and (3) from Uzbekistan,
Prunus armeniaca (10), Prunus avium (6), Prunus cerasia (6),
Prunus cerasifera (6), Prunus domestica (5) all from Uzbekistan;
Prunus dulcis (1) from USA, Prunus persica (24), Punica

granatum (4), Pyrus communis (17) all from Uzbekistan; Ribes

aureum (1) from Uzbekistan; Vasconcellea goudotiana (2),
Vasconcellea parviflora (1), Vasconcellea pubescens (1)  all from
USA; Vitis vinifera (37) from Uzbekistan; Ziziphus jujuba (5)
from Australia and (1) from Uzbekistan.

Spices: Cuminum cyminum (17) from USA; Nigella arvensis

(6), N. damascena (15) both  from Germany.

Tubers: Solanum tuberosum (2) from France, (5) from
Germany, (11) from Netherlands. (3) from Peru, (2) from
UK and  (26) from USA.

Narcotics: Nicotiana tabacum (2) from Brazil.

Potential crops: Chenopodium quinoa (12) from UAE.

Others: Arabidopsis thaliana (2) from USA; Casuarina spp.
(15) from Malaysia.

2.2.  Export

The seed and plant material of agricultural and
horticultural crops were exported to other countries on the
basis of requests received by NBPGR/ICAR headquarters or
from scientists working in ICAR institutes/SAUs/other
universities in India as per approved International
Collaborative Research Projects.  The plant material intended
for export were forwarded to foreign collaborators along
with phytosanitary certificates issued by NBPGR and import
permit, if any, with the approval from ICAR/DARE and signing
of MTA/SMTA as applicable. The details of export of seed/
planting material during 2023 are indicated below.

a) Collaborative Research Projects: 71 cultivars (757
samples) of different temperate fruit crops to
Uzbekistan; 494 accessions of Amaranth to Germany;
45 accessions of cowpea to Namibia; 378 accessions of
wheat to Bangladesh and 378 accessions of wheat to
Mexico.

b) National Biodiversity Authority Approval: A total
of 19  accessions (2 accession of wheat to Portugal; 15
accessions of banana to Germany and 2 samples of Citrus
to Canada) were exported with approval of NBA.

c) CIMMYT Trials: Facilitated supply of 54 CIMMYT
HTMA trials.

d) Issuance of Phytosanitary Certificate: Facilitated
proposals for issuance of phytosanitary certificate for
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export of 16 accessions of rice from Bayer Bioscience,
India  to Bayer Bioscience, Philippines and 65 accessions
of cucumber from RizkZwan, India to RizkZwam,
Netherlands.

2.3. Domestic supply

The seed and planting material of diverse agri-
horticultural crops were supplied to ICAR institutes/
coordinated projects, agricultural universities and other users

in India. Based on specific requests 12,129 samples (Table
2.2 & Fig. 2.3) were supplied under the Material Transfer
Agreement (MTA).  The crop wise samples and the recipient
institutes are listed in Table 2.2.  In addition, a total of 97,446
samples (Fig. 2.4) were supplied for regeneration/
multiplication/ morphological characterization/ preliminary
evaluation/ taxonomic identification/ DNA fingerprinting/
viability testing.

Table 2.2: National supply of seed/planting material to recipients during 2023

Crop No. of samples Indenter

Cereals (1579)

Barley 79 VPKAS, Almora; IIWBR, Karnal

Maize 352 Jammu University, Jammu; Eagle Seeds and Biotech Ltd, Indore; ICAR RC for Eastern
Region, RS-Ranchi; Abhilashi University, Mandi; Amrita Vishwa Vidypeetham, Coimbatore;
ICAR RS for NEH Region, Sikkim Centre, Gangtok, CAU Sikkim; Banda Univeristy of

Agriculture and Technology, Banda

Rice 293 Guru Ghasi Das Vishwavidyalaya, Bilaspur; IIRR,Hyderabad;Cotton University, Guwahati;
KAU, Thrissur ; MSSRF, Chennai; NIPB, New Delhi; NRRI, Haazaribagh; CAU, Imphal

Wheat 855 VPKAS, Almora; VNMKV, Parbhani; SHUATS, Prayagraj; VPKAS, Almora; BHU, Varanasi;
Murli Manohar Town Post Graduate College, Balia; Nuziveedu Seeds, New Delhi ; CHKHPKV,

Palampur; LPU, Phagwara; IARI, New Delhi

Millets (1882)

Sorghum 109 Amrita Vishwa Vidyapeetham, Faridabad, Haryana;  Central University of Haryana, Mahendergarh

Little millet 05 SKUAST-K, Srinagar

Kodo millet 05 SKUAST-K, Srinagar

Browntop millet 05 SKUAST-K, Srinagar

Finger Millet 1657 Dr PDKV, Akola

Pearl millet 101 University of Lucknow, Lucknow

Grain legumes (3483)

Black gram 790 University of Ag Scinces, Vijaypur; CRIDA, Hyderabad; NAU, Navsari; Sri Manakula
Vinayagar Engineering College, Pudcherry;  JNKV, Jabalpur

Chick pea 227 Osmania University, Hyderabad; Amrita Vishwa Vidyapeeth, Coimbatore

Cowpea 425 RAU, Sabore; ICAR-IARI, Jharakhand; Graphic Era Hill University, Dehradun; SHUATS,

Prayagraj; IARI New Delhi; SKUAST-K, Srinagar

Horsegram 300 ICAR-CRIDA, Hyderabad

Lentil 185 Amity University, Noida; IARI, Hazaribagh

Mothbean 250 JNU, New Delhi; Jiwaji University, Gwalior

Mungbean 868 OUAT, Bhubneshwar; Pawar College of Agriculture, Pune ; NAU, Navsari

Pigeonpea 308 ICGEB, New Delhi

Rice bean 79 CAU Sikkim

Vigna spp. 50 ICAR-NIASM, Pune

Oilseeds (1380)

Rapeseed 204 Rasi Seeds Private Limited, Coimbatore; IISER, Thiruvananthpuram; ICAR-DRMR, Bharatpur;

mustard CSIR-IHBT, Palampur; BCKV, Mohanpur; Amrita  Vishwa Vidyapeetham, Coimbatore

Groundnut 825 ICAR-CRIDA, Hyderabad
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Crop No. of samples Indenter

Sesame 270 Agriculture University, Jodhpur ; LPU, Phagwara ; Annamalai University, Cuddalore

Soybean 72 Eagle Seeds and Biotech Ltd., Indore

Linseed 9 ICAR-NBPGR, New Delhi

Vegetables (2362)

Ash gourd 60 UHS, Bagalkot, Karnataka

Bitter gourd 153 KAU, Thrissur; SKUAST-K, Srinagar; KAU, RARS, Kumarakom; SVBPUAT, Meerut; Mali

Agritech Pvt Ltd., Ranaghat; TNAU, Coimbatore; YSRHU, Godavari

Bottle gourd 4 ICAR-IARI, New Delhi

Brinjal 516 TNAU,Coimbatore; Dr YSPUAT, Solan; KAU, Thiruvananthapuram; ICAR-IIVR, Varanasi

Broad bean 27 HPKV, Palampur

Chilli 477 GKVK, Bengaluru ; IARI RS Pune; ICAR-IIHR, Bengaluru ;YSRHU, Guntur; Badrinarayhan
Barwle Mahavidyalaya, Jalna; University of Hyderabad, Hyderabad ; University of Agriculture
Sciences, Raichur ; Telangana State Ag University, Hyderabad ; TNAU, Coimbatore ; Monsoon
Crop science LLP, Nashik; SKUAST-J, Jammu; SHUATS, Allahabad; M/s ACSEN Hy. Veg.
Private Ltd., Gurugram

Cucumber 223 ICAR-IARI New Delhi; Keladi Shivappa Nyaka University of Agriculture Sciences, Shivmogga,
UAS, Bengaluru ; SVBPUAT, Meerut ; Integral University, Lucknow ; LPU, Phagwara; SKUAST-

K, Srinagar ;VPKAS, Almora ; Dr YSPUHF, Solan

French bean 77 UAS, Dharwad ; AbhilashiUniv, Mandi

Lablab bean 11 TNAU, Theni, Tamil Nadu

Moringa 20 KAU, Thrissur

Musk melon 81 PAU, Ludhiana; IIHR Benguluru; GKVK, Bengaluru; IARI New Delhi

Okra 334 ICAR-IARI, New Delhi; BCKV, Nadia; Coimenzo Agri Science Ltd, Raipur; M/s ACSEN Hy.
Veg. Private Ltd., Gurugram; Institute of Agriculture Sciences, Jhansi; KAU, Thiruvananthapuram;
Nunhems India Pvt Ltd, Bangalore; GKVK, Bengaluru; HPKV, Palampur

Onion 45 ICAR-DOGC, Pune

Pea 157 BAU, Sabour;  NABI, Mohali ; SKUAST-K, Srinagar

Pumpkin 15 Annamalai University, Tamil Nadu

Ridge Gourd 55 SKUAST-K, Srinagar; HAU, Hisar

Tomato 63 M/s ACSEN Hy. Veg. Private Ltd., Gurugram; Annamalai University, Tamil Nadu

Water melon 7 SKNU, RARI, Jaipur

Yardlong bean 37 TNAU, Theni

Fibres (84)

Cotton 80 Rasi Seeds (P) Ltd, Salem; Amrita Vishwa Vidyapeetham, Coimbatore; Moolji Jaitha College,
Jalgaon

Sun hemp 4 PAU, Ludhiana

Potential crops (173)

Amaranthus 141 TNAU, Coimbatore; HAU, Hissar;  Srinivasan Medicinal College and Hospital, Tiruchirapalli;
IIAB, Ranchi

Quinoa 30 Navsari Agriculture University, Navsari

Buckwheat 2 AMU, Aligarh

Fruit crops (214)

Pomegrannate 156 ICAR-IARI, New Delhi

Musa spp 24 ICAR-NRC Banana, Thyanur

Citrus medica 3 CSIR-NBRI, Lucknow
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Crop No. of samples Indenter

Vitis spp 24 ICAR-IARI, New Delhi

Parthenocissus 6 ICAR-IARI, New Delhi

quinquefolia

Solanum muricatum 1 DRDO, Leh

Medicinal and aromatic plants (861)

Costus speciosus 1 Kumaon University, Nainital

Dioscorea deltoidea 3 KAU, Thiruvananthapuram

Dioscorea bulbifera 4 Panjab University,  Chandigarh

Eclipta alba 17 Annamalai Univ, Annamalainagar

Gloriosa superba 01 Kumaon University, Nainital

Medicinal Plants 142 University of Delhi, Delhi
(various spp)

Mucuna pruriens 6 Central University of Kerala, Kasargod

Nigella sativa 70 SKUAST-K, Srinagar; NRC on seed Spices, Ajmer

Picrorhiza kurroa 12 Panjab University, Chandigarh

Piper spp. 31 Rajiv Ranjan Dayalbagh Education Institute, Agra; Panjab University, Chandigarh

Plantago ovata 72 CAZRI, Jodhpur

Solanum spp. 64 Scottish Church College, Kolkata

Withania somnifera 438 ICAR-CTRI, Rajahmundary

Spices (66)

Coriander 41 CSKHPAU, Palampur

Cumin 25 Agriculture University, Jodhpur

Forage grasses (45)

Bracharia 43 ICAR-IARI, New Delhi

Lotus corniculatus 2 CSIR-NBRI, Lucknow

Fig. 2.3. Germplasm supplied to various organizaions for
research

Fig. 2.4. Germplasm  supplied for regeneration &
characterization

2.4. Policy Issues on Agro-biodiversity Management

10th Session of the Governing Body of the International
Treaty on the Plant Genetic Resources on Food and
Agriculture (GB10) was held in FAO, Rome from 20-24 Nov
2023.

Dr Sunil Archak of ICAR-NBPGR was part of Indian
delegation that participated in the GB10. Farmers’ Rights,
Enhancement of the MLS and Digital Sequence Information
in relation to PGRFA were discussed among various other
issues. As Co-Chair the MLS enhancement Working Group,
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Dr Archak co-presented the check-point report. As member
of Indian delegation, he presented the Delhi Framework on
Farmers’ Rights proposed by Government of India.

First ‘Global Symposium on Farmers’ Rights’

ICAR-NBPGR Co-hosted the  first ‘Global Symposium
on Farmers’ Rights’ (GSFR) at the ICAR Convention Centre,
National Agricultural Science Centre in New Delhi from
September 12 to 15, 2023. The symposium was organized
by the Secretariat of ITPGRFA. The proposal to hold the first
GFSR was mooted by Government of India at the Ninth
Session of the Governing Body of ITPGRFA held in India in
September 2022, which was agreed by the FAO.  GSFR was
attended by more than 500 delegates from 60 countries,
including the National Focal Points of the International
Treaty, more than 150 farmers and more than 100 foreign
participants. Various issues pertaining to Farmers’ Rights as
set out in the Article 9 of the International Treaty were

deliberated in five different technical sessions, two panel
discussions and three special sessions. A special session on
Farmers Forum was an important inclusion in the GSFR.
The deliberations and suggestions resulted  in a ‘Delhi
Framework on Farmers’ Rights’, as a proposal from India to
the Treaty.  The delegates also visited  the phenomics,
genomics and genebank facilities.

Reporting and inputs

� Information for SDG 2.5.1 submitted through Ministry
of Statistics and Programme Implementation (MoSPI).

� Inputs provided related to DPPQS for revision of various
definitions, to EXIM Committee, for revision of DIP Act
2014, to MEA on possibility of India making a
contribution to the BWC Article X database, MoEF&CC
on Global Biodiversity Framework Target 6 – Invasive
Alien Species and also carried out PRA for 40 crops.

Research Projects (Project Code: Title, PI, Co-PIs and Associates)
Programme 1: Exchange of Plant Genetic Resources with Foreign Countries (Import/ Export) their National Supplies to the Scientists/Users in the

Country along with related Information and Documentation of these Activities in the form of Plant Genetic Reporter On-line Publication : PGR/
GEPUBUR-DEL -01.00 (PL: Vandana Tyagi till 30.06.2023 ; Dr Sunil Archak w.e.f 01.07.2023)

PGR/GEPU-BUR-DEL-01.01: Import, export, inland supply and survey of literature for procurement of elite/ trait specific PGR in cereals, oilseeds,

grain legumes, millets and sugar yielding crops and documentation. (PI- Vandana Tyagi ; Co-PIs -  Pratibha Brahmi, Puran Chandra; Associates- S

P Singh (till 31 July 2023), Surender Singh, PC Binda)

PGR/GEPU-BUR-DEL-01.02: Import, export, inland supply and survey of literature for procurement of elite/ trait specific PGR in vegetable crops,

potential crops, plantation crops, forages and fibre crops and documentation. (PI-S K Yadav; Co-PI - Pragya; Associates-S P Singh (till 31 July 2023),

Surender Singh, PC Binda)

PGR/GEPU-BUR-DEL-01.03:  Import, export, inland supply and survey of literature for procurement of elite/ trait specific PGR in fruits,

ornamentals, medicinal & aromatic plants, spices & condiments, tubers, narcotics and beverages and documentation. (PI – Pragya; Co-PI – S K

Yadav; Associates- SP Singh (till July 2023), Surender Singh, PC Binda)

Programme 2: PGR management policy and back up research: PGR/GEPUBUR-DEL -02.00 (PL: Pratibha Brahmi till 31.08.2023) Dr Sunil Archak

(w.e.f. 01.09.2023)

PGR/GEPU-BUE-DEL-02.01: Analysis of emerging policy issues on agro-biodiversity management and preparation of technical inputs for use by

policy makers/Indian delegations at national and international meetings/ negotiations PI: Pratibha Brahmi; till August 31, 2023 Dr Sunil
Archak w.e,f 1.09.2023), Veena Gupta till August 31, 2023, Kavita Gupta, Vandana Tyagi,  Pragya till August 31, 2023, Puran Chandra,  S Rajkumar,

Kuldeep Tripathi ,Vartika Srivastava  and Rajeev Gambhir

PGR/GEPU-BUE-DEL-02.02: Policy Issues Related to Biosecurity PI: Dr Celia Chalam, Co-PIs: Kavita Gupta, Pratibha Brahmi, (till August 31,

2023), KS Hooda and Monika Singh
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lkjka’k% 1]49]401 vk;kfrr teZIykTe ifjxzg.kksa ¼xSj&Vªkaltsfud½ ds lkFk&lkFk fofHkUu Qlyksa vkSj muds oU; lEcfU/k;ks ds varjjkZ"Vªh; ijh{k.kksa ds uewuksa
dks laxjks/k eatwjh ds fy, la'kksf/kr fd;k x;kA bu uewuksa esa Vªw cht] tM+ okys ikS/ks] dye] çdan] ldlZ] cYc] uV vkSj mÙkd laof/kZr ikS/ks 'kkfey FksA laØfer
uewuksa ¼1]454½ esa dbZ fons'kh dhVksa lfgr dhM+s ¼298½] fuesVksM ¼659½] dod ¼356½] ok;jl ¼102½ vkSj [kjirokj ¼39½ 'kkfey FksA 1]454 laØfer@nwf"kr uewuksa
esa ls 1]401 dks HkkSfrd&jklk;fud rjhdksa tSls /kweu] ,Dl&js jsfM;ksxzkQh] dhVuk'kd mipkj] ;kaf=d lQkbZ vkSj c<+rs ijh{k.k ds ek/;e ls cpk;k x;k Fkk]
tcfd 53 laØfer uewuksa dks cpk;k ugha tk ldk] blfy, [kkfjt dj fn;k x;kA bu vLoh—r uewuksa esa pkoy ds 18 uewus czkthy ¼14½ vkSj phu ¼4½
Vhysfl;k ckdZysuk ls laØfer FksA ihij ekbYM eksVy okbjl ¼ih,e,evksoh½ vkSj rackdw ekbYM xzhu ekstsd ok;jl ds dkj.k la;qä jkT; vesfjdk ls fepZ
ds 30 uewus lfgr 35 uewus 'kkfey Fks ,oa VkseSVks ekstsd ok;jl ¼ToMV½] VkseSVks eksVy ekstsd ok;jl ¼ToMMV½ vkSj VkseSVks czkmu jxkst ÝwV ok;jl ¼ToBFRV½
ds dkj.k VekVj dh 5 ifjxzg.k laØfer FksA fofHkUu ns'kksa/lzksrksa ls vk;kfrr fofHkUu nyguh Qlyksa ds fons'kh teZIykTe ds dqy 587 uewus iksLV&,aVªh
laxjks/k ¼ihbZD;w½ xzhugkml esa mxk, x, Fks vkSj ok;jl ls eqä ifjxzg.kksa dks ekaxdrkZvksa dks tkjh fd;k x;kA fu;kZr ds fy, fofHkUu Qlyksa ds dqy 2]832
uewus lalkf/kr fd, x,] ftuesa ls 45 laØfer uewuksa dks cpk fy;k x;k vkSj 24 QkbVkslSfuVjh çek.ki= tkjh fd, x,A cht LokLF; ijh{k.k ds fy, Lons'kh
:i ls fodflr thbZ ljlksa ds cht ¼4½ vkSj chVh dikl ds uewus ¼60½ ds pkSalB uewus çkIr gq,A dhVksfe;e Lihlht- rhu esa ik;k x;k] ¶;wlsfj;e
v‚DlhLiksje nks esa ik;k x;k vkSj DySMksLiksfj;e Lihlht pkj ifjxzg.kksa esa ik;k x;kA uewuksa dks jk"Vªh; thucSad esa lajf{kr fd;k x;kA cht LokLF; ijh{k.k
¼,l,pVh½ ds rgr] jk"Vªh; thucSad esa dhV&eqä laj{k.k gsrq teZIykTe laj{k.k çHkkx ds ek/;e ls dqy 10]252 uewuks dh Lons'kh :i ls ,df=r ;k
çof/kZr cht lkexzh çkIr dh xbZ ,oa dqy 2447 uewus dod ¼270½] dhV ¼1522½] fuesVksM ¼574½ vkSj [kjirokj ¼81½ ls laØfer@nwf"kr ik, x,A blds vykok]

101 Øk;ks uewuksa ij dkjZokbZ dh xbZ] ftuesa ls nks Qaxy jksxtudksa ls laØfer Fks vkSj mUgsa cpk fy;k x;kA
Summary: A total of 1,49,401 samples of imported germplasm accessions (non-transgenic) as well as international trials/ nurseries
of various crops and their wild relatives were processed for quarantine clearance. These samples included true seeds, rooted plants,
cuttings, rhizomes, suckers, bulbs, nuts and tissue culture plantlets. The infested/ infected samples (1,454) comprised insects (298),
nematodes (659), fungi (356), viruses (102) and weeds (39) including several exotic pests. Of the 1,454 infested/ infected/ contaminated
samples, 1,401 were salvaged through physico-chemical methods viz., fumigation, X-ray radiography, pesticidal treatment, mechanical
cleaning and growing-on test while 53 infected samples could not be salvaged, hence rejected. These rejected samples included 18
samples of rice due to Tilletia barclayana from Brazil (14) and China (4). Thirty-five accessions including 30 accessions of chilli from
USA due to pepper mild mottle virus (PMMoV) and tobacco mild green mosaic virus (TMGMV); 5 accessions of tomato due to tomato
mosaic virus (ToMV), tomato mottle mosaic virus (ToMMV) and tomato brown rugose fruit virus (ToBFRV). A total of 587 samples of
exotic germplasm of different legume crops imported from different countries/ sources were grown in post-entry quarantine (PEQ)
greenhouses and the harvest of the plants free from viruses was released to the indenters. A total of 2,832 samples of various crops
were processed for export of which 45 infested samples were salvaged and 24 Phytosanitary Certificates were issued. Sixty-four
samples of indigenously developed GE mustard seed (4) and Bt cotton samples (60) were received for seed health testing. Chaetomium

sp. was detected in three, Fusarium oxysporum detected in two and Cladosporium sp. was detected in four accessions. The samples were
released for conservation in National Genebank. Under seed health testing (SHT), a total of 10,252 samples of indigenously collected

or multiplied seed material were received through Division of Germplasm Conservation for pest-free conservation in the National
Genebank and total 2,447 samples were found infected/ infested/ contaminated with fungi (270), insect pests (1,522), nematodes

(574) and weeds (81). In addition, 101 cryo samples were processed of which two were infected with fungal pathogens and were

salvaged.
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3

3.1. Import Quarantine

3.1.1. Quarantine examination

A total of 1,49,401 samples comprising germplasm
accessions, nurseries/ trial breeding material of various crops
including both true seed and vegetative propagules were
processed for the detection of associated exotic insect pests,
mites, plant parasitic nematodes, plant pathogens (fungi,
bacteria, viruses) and weed seeds by various detection
techniques. Of the import samples, 1,692 samples were
exposed to X-ray radiography for detection of hidden
infestation of bruchids and chalcids. Of these, 298 samples

Fig. 3.1. Infected/ infested/ contaminated samples
detected through quarantine examination
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Fig. 3.2. Weeds of quarantine significance intercepted during quarantine processing
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were found infested with insects/ mites, including 76 with
hidden infestation; 659 samples infected with nematodes,
356 infected with fungi, 102 with viruses and 39 with weeds
(Fig. 3.1). The photographs of some of the quarantine weeds
are given in Fig. 3.2.

3.1.2. Salvaging of infested/ infected/ contaminated

germplasm

Of the total 1,454 infested/ infected/ contaminated
samples, 1,401 were salvaged by various disinfestation/
disinfection techniques/ treatments like mechanical cleaning
to remove damaged/ abnormal seeds, soil clods, plant debris,
etc., fumigation with  ethylene dichloride-carbon
tetrachloride (EDCT) mixture at 320 mg L-1 for 48 h or
aluminium phosphide fumigation (phosphine at 2 g cu m-1

for 72 h) at 30°C under normal air pressure against insect
infestation and hot water treatment (HWT) at 52°C for 30
minutes for various seed-borne bacterial pathogens and
nematodes and X-ray screening for hidden insect infestation,
pesticidal dip/ spray for vegetative propagules.Out of 298
insect infested samples, all were salvaged by X-ray radiography
(76), fumigation (84) using aluminium phosphide (phosphine
@ 2 g per cubic metre for 72 hrs)/ethylene dichloride carbon
tetrachloride @ 320 mg/litre for 48 hrs and mechanical
cleaning (221). Of these, 1,401 infected samples were salvaged
by various disinfection techniques/ treatments such as
fungicidal seed treatment and ethyl alcohol wash and
remaining 53 infected samples were rejected. The rice samples
infected with nematode (565) were salvaged by hot water
treatment. Apple samples infected with nematode were
salvaged by 0.25 percent formalin root dip treatment (94).
A total of 39 samples contaminated with weed seeds were
salvaged by mechanical cleaning.

3.1.3. Prophylactic treatments

A total 6,289 seed samples were subjected to fumigation
with aluminium phosphide (phosphine @ 2 g per cubic metre
for 72 hrs)/ ethylene dichloride carbon tetrachloride @ 320
mg/litre for 48 hrs and 4,671 vegetative propagules were

given pesticidal dip/spray treatment against insect-pests. A
total of 3,594 samples of paddy were given mandatory
prophylactic hot water treatment.  In order to prevent the
introduction of new strains of tobamoviruses through seeds,
all the introduced germplasm samples of chilli (526) and
tomato (415) were subjected to prophylactic seed treatment
with 10% tri-sodium orthophosphate (Fig. 3.3).

Fig. 3.3. Prophylactic treatments of introduced
germplasm samples

3.1.4. Growing out test for detection of viruses

A total of 587 samples of exotic germplasm comprising
Glycine max (324), Pisum sativum (44) and Vicia faba (219)
were grown in PEQ greenhouses at Headquarters. Also 273
accessions of soybean accessions grown at ICAR-IISR, Indore
were inspected. The seedlings were inspected for the presence
of viral symptoms. The plants showing viral symptoms were
carefully covered with muslin cloth bags. Leaf samples
showing virus-like symptoms and representative healthy-
looking samples were tested for viruses using specific antisera
to various seed-transmitted viruses by enzyme-linked
immuno sorbent assay (ELISA), electron microscopy and
reverse-transcription-PCR. The interceptions are presented
in Table 3.1.
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Table 3.1: Pests intercepted in the exotic germplasm during 2023

Pests Host Source/ Country

Insect pest

*Bruchus dentipus Vicia faba Lebanon

Bruchus lentis Lens culinaris Lebanon

Bruchus pisorum Pisum sativum Czech Republic

Immature form of bruchid Lathyrus sativus Morocco

Rhizopertha dominica Oryza sativa Bangladesh, Philippines

Triticum aestivum Lebanon

Hordeum vulgare USA

Sitotroga cerealella O. sativa Philippines

*Sitophilus granarius H. vulgare Morocco

Sitophilus oryzae O. sativa Bangladesh, Brazil, Philippines

Tribolium castaneum T. aestivum Lebanon

Zea mays Thailand

Pathogen

Alternaria brassicicola Brassica oleracea var. botrytis USA

Sinapis alba Germany

Bipolaris sorokiniana  T. aestivum Lebanon

Bipolaris sorghicola Momordica charantia Thailand

Botrytis cinerea Capsicum annuum The Netherlands

Colletotrichum capsici C. annuum Taiwan

Cercospora kikuchii Glycine max Zambia

Cladosporium sp. H. vulgare Mexico
#Claviceps purpurea H. vulgare USA

Fusarium oxysporum Abelmoschus esculentus Nigeria

Brassica oleracea var. botrytis USA

C. annuum Taiwan, Netherlands

Cucumis sativus France

Lens culinaris Lebanon

M. charantia Thailand

F. semitectum Lycopersicon esculentum USA

F. solani Lagenaria siceraria USA

L. esculentum The Netherlands

Fusarium verticillioides C. annuum Taiwan

Chenopodium quinoa UAE

H. vulgare USA

L. siceraria USA

M. charantia Thailand

O. sativa Bangladesh, Brazil, Philippines

T. indica Mexico

Z. mays Guatemala, Indonesia, Mexico, Philippines,
Thailand, USA

Nigrospora sp. M. charantia Thailand

Phoma exigua M. charantia Thailand

L. siceraria USA
#Phoma lingum C. annuum Taiwan
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Pests Host Source/ Country

Tilletia barclayana O. sativa Bangladesh, Brazil, China

Ustilaginoidea  virens O. sativa Philippines
#Verticillium albo-atrum Brassica oleracea var. botrytis USA

L. siceraria USA

L. esculentum Netherlands
#Xanthomonas campestris pv. campestris Sinapis alba Germany
#X. campestris pv. carotae Daucus carota USA

Viruses

#alfalfa mosaic virus G. max USA

bean common mosaic virus G. max USA

*bean pod mottle virus G. max USA

#bean yellow mosaic virus G. max USA

*#grapevine fanleaf virus G. max USA

*#pepper mild mottle virus C. annuum USA

southern bean mosaic virus G. max� USA

soybean mosaic virus G. max USA

*tobacco mild green mosaic virus C. annuum USA

#tobacco ringspot virus G. max USA

#tobacco streak virus G. max USA

tomato black ring virus G. max� USA

*tomato brown rugose fruit virus Solanum lycopersicum Taiwan

#tomato mosaic virus S. lycopersicum Taiwan

*tomato mottle mosaic virus S.  lycopersicum Taiwan

Nematodes

Aphelenchoides besseyi O. sativa Bangladesh, Brazil, China, Philippines, USA,
Vietnam

Pratylenchus penetrans �Malus domestica Australia, South Africa, Uzbekisthan

Meloidogyne incognita M. domestica South Africa, Australia

Aphelenchus avenae M. domestica South Africa, Uzbekisthan

Weeds

Carthamus lanatus T. aestivum Australia

*Chenopodium oahuense Chenopodium quinoa Peru

Echinochloacolona, Echinochloa crus-galli O. sativa Bangladesh
#Echinochloa crus-pavonis O. sativa Philippines

Heliotropium europium H. vulgare USA

*Medicago trunculata T. aestivum Australia

*Medicago scutellata T. aestivum Australia

Melilotus alba C. quinoa Peru

*Phalaris paradoxa H. vulgare Morocco

Polygonum aviculare C. quinoa Peru
#Polygonum lapathifolium H. vulgare Morocco

Rumex crispus H. vulgare Morocco

*Sinapsis arvensis C. quinoa Peru
#Pest regulated under PQ Order, 2003
* Pest not yet reported from India
�pest present in India but not recorded on the host on which intercepted
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3.1.5. PEQ Inspection at Indenter’s site

A total of 48 post-entry quarantine inspections of various
crops imported from different countries were carried out at

various indenter’s sites during this period (Table 3.2). As a
result of inspections, suspected samples were uprooted and
properly destructed in the field.

Table 3.2: Details of post entry quarantine inspections (PEQI) undertaken at indenter’s site

IQ No. IP No. Crop Sample Indentor

308/2022 353/2022 Triticum aestivum 4,283 Suraj Cropscience Ltd

309/2022 355/2022 T. aestivum 1,199 Ankur Seeds Pvt Ltd

332/2022 409/2022 T. aestivum 470 Krishidhan Seeds Pvt Ltd

307/2022 348/2022 T. aestivum 709 Ajeet Seeds Pvt Ltd

330/2022 394/2022 T. aestivum 727 Nirmal Seeds Pvt Ltd

357/2022 386/2022 Citrullus lanatus 03

331/2022 408/2022 T. aestivum 24 ITC Pvt Ltd

277/2022 369/2022 Vicia faba 460 ICARDA, Amlaha

278/2022 370/2022 Lathyrus sativa 1,200

279/2022 371/2022 Lens culinaris 1,626

280/2022 372/2022 T. durum 532

281/2022 373/2022 T. aestivum 2,541

282/2022 374/2022 H. vulgare 818

283/2022 375/2022 Cicer arietinum 818

322/2022 426/2022 C. arietinum 10,100 PAU, Ludhiana

212/2022 130/2022 Hordeum vulgare 1,167 AB InBrv Ltd

310/2022 358/2022 T. aestivum 12,616 BISA, Ludhiana

311/2022 368/2022 T. aestivum 232 PAU, Ludhiana

300/2022 319/2022 T. aestivum 1,864 Bioseed Research Ltd

297/2022 314/2022 T. aestivum 2,284 Pan Seeds Pvt. Ltd

301/2022 330/2022 T. aestivum 2,927 Eagle Seeds and Biotech Ltd

303/2022 336/2022 T. aestivum 914 Ruchi Hi Rich Seeds Pvt Ltd

302/2022 331/2022 T. aestivum 3,284 Kaveri seeds Pvt. Ltd

304/2022 340/2022 T. aestivum 3,506 Rasi Seeds Pvt Ltd

298/2022 315/2022 T. aestivum 2,864 Nuziveedu Seeds Pvt Ltd

361/2022 455/2022 T. aestivum 196 ICAR-IIWBR, Karnal

306/2022 346/2022 T. aestivum 23,907

333/2022 417/2022 T. aestivum 464 ICAR-IARI, New Delhi

334/2022 418/2022 T. aestivum 220

335/2022 419/2022 T. aestivum 196

316/2022 376/2022 Zea mays 4 ACSEN Hy Veg, Pvt

217/2022 168/2022 Vasconcellea spp. 02 VNR seeds Pvt Ltd

352/2022 435/2022 Capsicum annuum 04 Comienzo Agri Science Ltd.

353/2022 436/2022 S. lycopersicum 06
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IQ No. IP No. Crop Sample Indentor

224/2022 137/2022 Malus domestica 25 Seven Star Fruits Pvt. Ltd.

328/2022 405/2022 M. domestica 05

329/2022 411/2022 M. domestica 06

320/2022 423/2022 C. annuum 19 Nath Biogene Ltd.

321/2022 424/2022 S. lycopersicum 21

18/2023 504/2022 C. annuum 200 Syngenta India Limited

255/2022 270/2022 Capsicum sp. 499 AlpGIRI Seeds

163/2022 580/2021 Citrullus sp. 486

113/2022 520/2021 Zea mays 236

246/2022 298/2022 S. lycopersicum 16 Bharat Nursery Pvt. Ltd.

247/2022 299/2022 C. annuum 14

248/2022 300/2022 S. lycopersicum 07 Noble Seeds Pvt. Ltd.

249/2022 301/2022 C. annuum 05

350/2022 275/2022 S. lycopersicum 09 Nuziveedu Seeds Pvt. Ltd.

317/2022 81/2022 Z. mays 3,750 Syngenta India Ltd.

49/2022 398/2022 Z. mays 2,385

251/2022 344/2022 C. annuum 328 Nunhems India Pvt Limited

53/2023 324/2022 Citrullus lanatus 15 Noble Seeds Pvt. Ltd.

54/2023 518/2022 Abelmoschus sp. 48

338/2022 253/2022 C. annuum 08 Mahyco Pvt Ltd.

359/2022 388/2022 C. sativus 01 Nirmal Seeds Pvt Ltd

360/2022 389/2022 Momordica charantia 04

356/2022 385/2022 Cucurbita moschata 03

357/2022 386/2022 C. lanatus 03

152/2022 99/2022 Oryza sativa 105 Savannah Seeds Pvt Ltd

186/2022 192/2022 O. sativa 252

260/2022 209/2022 O. sativa 40

404/2022 496/2022 O. sativa 223

60/2023 508/2022 O. sativa 360

149/2023 004/2023 O. sativa 58

24/2023 487/2022 S. lycopersicum 6 Bayer Crop Science Ltd

25/2023 488/2022 C. annuum 9

85/2023 18/2023 S. lycopersicum 2

88/2023 131/2023 S. lycopersicum 8

123/2023 86/2023 C. annuum 24

124/2023 144/2023 C. annuum 6

148/2023 491/2022 C. annuum 6

161/2023 179/2023 C. annuum 2

163/2023 025/2023 S. lycopersicum 3

173/2023 248/2023 M. charantia 8

389/2022 407/2022 A. esculentus 658

271/2022 349/2022 S. lycopersicum 21

272/2022 350/2022 C. annuum 19

57/2023 87/2023 Z. mays 2500

135/2023 132/2023 Z. mays 124
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IQ No. IP No. Crop Sample Indentor

23/2023 493/2022 Z. mays 30 Mahyco Pvt Ltd

38/2023 444/2022 Capsicum sp. 199

146/2023 198/2023 M. charantia 45 Nath Biogene Ltd.

49/2023 45/2023 Capsicum sp. 10 Nunhems India Pvt. Ltd.

67/2023 26/2023 A. esculentus 80

179/2023 208/2023 B. o. var. botrytis 71 Noble Seeds Pvt Ltd.

180/2023 209/2023 S. lycopersicum 82

14/2023 437/2022 C. annuum 200 Nuziveedu Seeds

27/2023 531/2022 S. lycopersicum 4

197/2022 264/2022 Sorghum bicolor 5 Ankur Seed Pvt Ltd

349/2022 398/2023 Z. mays 200 Syngenta India Ltd

19/2023 512/2022 Z. mays 3748

33/2023 532/2022 Z. mays 2008 Syngenta India Ltd

34/2023 533/2022 Z. mays 345

150/2023 51/2023 Z. mays 21

151/2023 52/2023 Z. mays 30

352/2022 435/2022 C. annuum 4 Comienzo Agri Science Ltd.

263/2023 190/2023 Gossypium firsulum 38 Ankur Seeds Pvt. Ltd.

159/2023 196/2023 C. moschata 68 Ruchi Hi-Rich Seeds Pvt. Ltd.

65/2023 07/2023 B. oloracea var. capitata 200 Syngenta India Ltd

3.2. Export Quarantine

A total 2,832 samples were exported to twelve countries
viz., Portugal, Canada, Uzbekistan, Senegal, Burkina Faso,
Germany, Namibia, Philippines, The Netherlands, Bangladesh,
Mexico and Spain. Total 207 samples were X-rayed of which
seven were infested with hidden infestation of bruchids.
Forty-five samples were found infested by storage insects

which were salvaged by fumigation using aluminium
phosphide (phosphine @ 2 g per cubic metre for 72 hrs).
Prophylactic treatment with fumigation was given to 872
samples. Four samples of Amaranthus sp. found infected with
Alternaria ameranthi, Bipolaris tetramera and B. sorokiniana

pathogens. Two samples of Vigna unguiculata found infected
with Fusarium oxysporum and Colletotrichum capsici and were
salvaged. Two samples each of mothbean and mungbean
were found contaminated with Digitaria sanguinalis and
Eleusine indica, respectively (Table 3.3) and all contaminated
samples were salvaged by mechanical cleaning. A total of 24
phytosanitary certificates were issued.

3.3. Seed Health Testing for Pest Free Conservation of

Indigenously Collected Planting Material

A total 10,252 accessions of indigenously collected or
multiplied seed material were received through Division of
Germplasm Conservation for seed health testing (SHT)
before pest-free conservation in the National Genebank. As
a result of SHT, 2447 samples were found infected with
different fungal pathogens (270), insects (1522), nematodes
(574) and weed seeds (81).

Blotter test revealed detection and identification of many
seed-borne fungi/ bacteria in 85 accessions of various crop
germplasm. The important fungi detected include Alternaria

Table 3.3: Detection of pests in germplasm samples for

export during 2023

Pest Detected Crop Export to

Insect

Callosobruchus Vigna unguiculata Namibia

maculatus

Callosobruchus sp. V. radiata Senegal

Callosobruchus sp. V. aconitifolia Senegal, Burkina
Faso

Rhizopertha dominica Triticum aestivum Bangladesh,

Mexico

Sitotroga cerealella T. aestivum Bangladesh

Weeds

Digitaria sanguinalis V. aconitifolia Senegal

Eleusine indica V. radiata Senegal
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brassicicola,Bipolaris oryzae, Botryodiplodia theobromae,
Colletotrichum capsici, Fusarium oxysporum, Gibberella zeae,

Rhizoctonia solani etc. and the details of pathogens detected
are given in Table 3.4. A total of 60 samples rejected including
Triticum aestivum infected with T. indica from Haryana (1)
and Madhya Pradesh (1); Oryza sativa infected with T.

barclayana from Andhra Pradesh (1), Chhattisgarh (11),
Gujarat (1), Odisha (38), Telangana (1), Rajasthan (2), Tripura

(1), Uttarakhand (1) and West Bengal (1) and one sample due
to heavily contaminated with fungal saprophytes were
rejected as they could not be salvaged.

A total of 81 samples of indigenously collected seed
material and multiplied material at various centers were
found contaminated with 14 types of weed seeds and all
these samples were salvaged by mechanical cleaning. The
details of pests detected are given in Table 3.4.

Table 3.4: Pests detected in material meant for pest free conservation

Pest Host Source State

Insects

Acanthoscelides obtectus Phaseolus vulgaris Himachal Pradesh

P. vulgaris Manipur

Bruchidius angustifolius Sesbania sp. New Delhi

Bruchidius species Cassia tora Gujarat

Vigna aconitifolia Rajasthan

B. lentis Lens culinaris New Delhi

B. pisorum Pisum sativum Jammu & Kashmir, Himachal Pradesh

Callosobruchus analis Lathyrus sativus Bihar, New Delhi

V. radiata Maharashtra, Tamil Nadu

C. cajanus Cajanus cajan Kerala, Jharkhand, New Delhi

Pisum sativum New Delhi

C. chinensis Glycine max Madhya Pradesh, Arunachal Pradesh, Manipur

Lens culinaris, L. sativus Bihar

Vigna mungo Punjab

V. unguiculata Telangana

C. maculatus Cicer arietinum Haryana

L. sativus Bihar

V. radiata Telangana, Kerala

V. unguiculata, V. mungo, Telangana

Cajanus cajan

C. phaseoli V. umbellata Manipur

Callosobruchus spp. V. unguiculata ssp. Gujarat

sesquipedalis

V. mungo Maharashtra

V. radiata New Delhi

V. unguiculata Rajasthan

C. theobromae G. max Kerala

Caryedon tamarindus Tamarindus indica Maharashtra

Eggs & Immature form of Bruchid Lablab purpureus, V. mungo Maharashtra

V. radiata Kerala

Abelmoschus esculentus, Telangana
V. umbellata, Sesbania,
Macrotyloma uniflorum

C. arietinum Bihar
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Pest Host Source State

Cajanus scarabaeoides Kerala

L. culinaris Bihar, Uttar Pradesh, Haryana

L. purpureus, V. mungo Maharashtra

Pisum sativum, C. New Delhi
arietinum, L. purpureus

V. radiata New Delhi, Karnataka

Phaseolus vulgaris, Jammu & Kashmir
P. sativum

Ephestia cautella Sesamum indicum Kerala

Lasioderma serricorne Helianthus sp. Tamil Nadu

Larva Arachis hypogaea Haryana

Sesamum indicum Kerala

Oryzaephilus surinamensis Zea mays New Delhi

Pectinophora gossypiella Gossypium sp. Kerala

Rhyiopertha dominica Avena sativa Bihar, Uttarakhand

Oryza sativa Chhattisgarh, Karnataka, Odisha, Telangana, Bihar, Andhra
Pradesh, Tamil Nadu, West Bengal

Triticum aestivum New Delhi, Haryana, Karnataka

Z. mays New Delhi, Punjab

Sitotroga cerealella A. sativa Uttarakhand

Coixlacryma-jobi Mizoram

O. sativa Nagaland, Karnataka, Manipur, Bihar, Chhattisgarh, West
Bengal, Odisha, Himachal Pradesh, Telangana, Tripura,
Chhattisgarh, Andhra Pradesh, Tamil Nadu, Maharashtra,
Arunachal Pradesh, Gujarat, Assam

Z. mays Uttarakhand, Telangana, New Delhi

Sitophilus oryzae A. sativa Bihar

O. sativa Nagaland, Odisha, Chhattisgarh, West Bengal

S. zeamais Z. mays Manipur, Bihar, New Delhi, Karnataka, Arunachal Pradesh,
Telangana

Spermophagusalbofaciatus A. esculentus New Delhi, Manipur

Rosella sp. Bihar

Tribolium castaneum O. sativa Chhattisgarh, Karnataka, Telangana, Odisha, Tripura,
Andhra Pradesh, West Bengal

Pathogens

Alternaria alternata Solanum melongena Delhi

Alternaria brassicicola Z. mays Telangana

Alternaria padwickii O. sativa West Bengal

Ascochyta sp. Rhynchosiacyanosperma Delhi

Bipolaris cynodanlis Ricinus communis Telangana

B. hawaiiensis Eleusine coracana Uttrakhand

B. oryzae Oryza sativa Assam, Chhattisgarh, Odisha, Telangana

B. rostrata O. sativa Odisha

Botryodiplodia theobromae Luffa aegyptiaca Delhi

Trichosanthes sp. Meghalaya
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Pest Host Source State

Cercospora kikuchii Glycine max Arunchal Pradesh, Delhi, Madhya Pradesh, Maharashtra

Cercospora sp. Xanthium indicum Odisha

Chaetomium sp. Gossypium herbaceum Telangana

Cladosporium sp. G. herbaceum Delhi

Colletotrichum capsici Abelmoschus esculentus Kerala

Trichosanthes cucumerina Gujarat

Capsicum annuum Kerala

C. gloeosporioides A. esculentus Haryana

Diplodia maydis Z. mays Srinagar

Fusarium oxysporum C. annuum Srinagar

Cucumis melo Rajasthan

Cucumis sativus Delhi

Gossypium herbaceum Gujarat, Maharashtra, Tamil Nadu, Telangana

Lens culinaris Haryana

Luffa acutangula Tamil Nadu

Psophocarpus tetragonolobus Mizoram

Solanum melongena Delhi

Vigna unguiculata ssp. Kerala
sesquipedalis

Trichosanthes sp. Meghalaya

F. semitectum O. sativa West Bengal

F. solani Brassica juncea Jammu and Srinagar

C. annuum Madhya Pradesh

C. sativus Delhi

Momordica charantia Rajasthan

Sorghum bicolor Punjab

F. verticillioides A. esculentus Uttar Pradesh

B. juncea Haryana

C. annuum Rajasthan

C. sativus Delhi

Luffa aegyptiaca Delhi

O. sativa Chhattisgarh, Punjab,Telangana, West Bengal

Panicum sumatrense Rajasthan

Sesame indicum Rajasthan

Solanum torvum Kerala

Vigna unguiculata ssp. Kerala, Rajasthan
sesquipedalis

Z. mays Karnataka, Telangana

Gibberella zeae O. sativa Odisha

Macrophomina phaseolina Arachis hypogaea Haryana

Myrothecium roridum C. sativus Delhi

Myrothecium sp. Xanthium indicum Odisha

C. annuum Delhi

Panicum miliaceum Telangana
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Pest Host Source State

Ophiostoma ulmi Luffa aegyptiaca Delhi

Pestalotia sp. Glycine max Kerala

Phoma exigua Benincasa hispida Kerala

Phoma sorghina O. sativa Chhattisgarh, West Bengal

Protomyces macrosporus Coriandrum sativum Srinagar

Puccinia helianthi Helianthus annuus Telangana

Rhizoctonia solani O. sativa Andhra Pradesh, Chhattisgarh, Odisha, Rajasthan,
Telangana, Tripura,Uttrakhand, West Bengal

Tilletia indica Triticum aestivum Haryana, Madhya Pradesh

Ustilaginoidea virens O. sativa Assam,Chhattisgarh,Gujarat, Odisha,Telangana, West

Bengal

Nematodes

Aphelenchoides besseyi O. sativa Andhra Pradesh, Assam, Bihar, Chattisgarh, Gujarat,
Jharkhand, Karnataka, Maharashtra, Manipur, Nagaland,
Odisha, Puducherry, Tamil Nadu, Telangana, Tripura, West

Bengal

Weeds

Dactyloctenium aegyptium Z. mays Telangana

Echinochloa colona Vigna unguiculata, O. Rajasthan, Chhatishgarh, New Delhi, Odisha, Uttarakhand
sativa

Echinochloa crus-galli

Heliotropium subulatum Vigna aconitifolia Kerala

Heliotropium indicum

Locthyrus aphaca Coriandrum sativum Jammu & Kashmir

Lens culinaris New Delhi

Medicago denticulata Lathyrus sativus Jharkhand

L. culinaris Uttarakhand

Melilotus alba Triticum aestivum New Delhi

Melilotus indica

Phalaris minor Triticum aestivum Tamil Nadu

Triticum aestivum New Delhi

Lathyrus sativus Uttarakhand

Polygonum aviculare Avena sativa Uttarakhand

Rumex crispus Coriandrum sativum Jammu & Kashmir

Triticum aestivum New Delhi

Avena sativa Uttarakhand

Vicia hirsuta Lathyrus sativus New Delhi

Vicia sativa Coriandrum sativum Jammu & Kashmir

Lathyrus sativus New Delhi

Lens culinaris Uttarakhand

A total 1,450 samples were exposed to X-ray radiography
for detection of hidden infestation of bruchids and chalcids
and 98 samples were found infested while visual infestation
of insect-pests was recorded in 1,424 samples. A total 1,552

samples were found infested by various insect-pests. The
insect pests detected are given in Table 3.4. Out of total
1,552 infested samples, 65 were salvaged by X-ray
radiography, cold treatment (399) and mechanically (1,385)
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while 74 samples could not be salvaged hence rejected. A
total of 574 samples were found infected with nematodes
from sixteen different states / UT of the India.

In addition, 101 cryo-preserved samples or for cryo-
preservation were received from TCCU for seed health testing
of which two cryo samples were found infected with different
fungi and all were salvaged. Nine samples were X-rayed to
detect any hidden infestation of insect pests.

3.4. Supportive Research

3.4.1. Development of duplex PCR for simultaneous
detection of Colletotrichum acutatum and C.

capsici

The isolate of Colletotrichum acutatum and C. capsici was
confirmed based on spore morphology and ITS gene
sequencing. Species-specific primers (CaP1-F and CaP1-R)
were designed from glutamine synthetase gene region to detect
C. acutatum whereas C. cpasici primers designed from ITS
regions were used from Kandan et al. (2016).  The DNA was
extracted from mycelial mat and PCR conditioned were
standardized with annealing temperature of 65o C and an
expected PCR product size of 180 bp and 450 bp were
observed in C. acutatum and C. capsici, respectively (Fig. 3.4),
but failed to amplify in other Colletotrichum spp. and other
seed borne fungal pathogens. The detection sensitivity of
the primer pairs was performed by dilution of genomic DNA
and results revealed that it could detect up to 1 ng μl-1 of
template DNA of the pathogens.

reports from various research organizations. Water hyacinth
was introduced as an ornamental plant in several regions of
the world including India. In most of the habitats of Africa
and India, this species is still spreading even after century of
its initial introduction. Recently water hyacinth has also been
labelled as the world’s worst weed and has garnered
increasing international attention. Brahmaputra river has
been severely affected by the water hyacinth. It has also
blocked irrigation channels and obstructed the flow of water
to crop fields. It slows water flow by 40 to 95% in irrigation
channels was also reported in several parts of India. In West
Bengal, water hyacinth causes huge annual loss of paddy by
directly suppressing the crop, inhibiting rice germination and
interfering with harvesting. It also pollutes the water and
changes the water chemistry by decreasing oxygen level.

3.4.3. Detection, identification and validation of
mungbean germplasm resistant to bean common
mosaic virus (BCMV) using serological and
molecular diagnostics

Five accessions viz., IC0418452, IC0394728, IC0392343,
IC0610380 and IC0472089A of mungbean germplasm along
with two susceptible checks (K851 and ML267) and one
resistant check (LGG460) were screened against BCMV both
under natural conditions in the field during Kharif 2023 and
after artificial inoculation in controlled conditions. For
detection of BCMV, DAC-ELISA and Reverse transcription -
PCR (RT-PCR) were used. Five accessions viz., IC0418452,
IC0394728, IC0392343, IC0610380 and IC0472089 showed
immune response to BCMV infection both under natural
and controlled conditions.

3.4.4. Molecular characterization of okra enation leaf
curl virus (OELCuV) from wild okra (A. moschatuss
ssp. moschatus)

Okra enation leaf curl virus (OELCuV) having DNA-A
molecule along with betasatellite. In this study, an attempt
was made to find out the diversity of begomovirus and its
satellite nucleotide sequences derived from wild okra (A.

moschatuss ssp. moschatus) infected samples exhibiting
conspicuous symptom of okra enation leaf curl disease
(OELCuD) using PCR-based detection technique on two wild
okra symptomatic samples viz., EC360855 and EC316077
collected from experimental farm of ICAR-NBPGR. Full
length amplification of OELCuV satellite molecule and DNA-
A was carried out using PCR and cloning of both randomly
selected samples showed the presence of monopartite
OELCuV. In both samples, presence of DNA-A molecule,
betasatellite and alphasatellite were noticed. This is the first
study which showed the presence of alphasatellite molecule
of OELCuV from New Delhi region in wild okra (A. moschatus

ssp. moschatus).

Fig. 3.4. PCR based amplification of seed borne fungal

pathogens using Colletotrichum  acutatum and C. capsici

specific primers.  L: 100 bp plus DNA ladder, 1: C. acutatum

+ C. capsici, 2: C. acutatum, 3: C. capsici, 4: Negative control

3.4.2. Impacts of water hyacinth (Eichhornia crassipes)
on Indian wetlands

The study is based on the available/accessible literature
in national and international peer reviewed journals and
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3.4.5. Detection, identification and validation of
cowpea germplasm resistant to bean common
mosaic virus (BCMV) using serological and
molecular diagnostics

Four accessions of cowpea germplasm viz., IC199699,
IC199701, IC202791 and IC202814 along with one
susceptible and one resistant check were screened against
BCMV both under natural conditions in the field during Kharif
2023 and after artificial inoculation in controlled conditions.
For detection of BCMV, DAC-ELISA and Reverse transcription
- PCR (RT-PCR) were used. These four accessions viz.,
IC199699, IC199701, IC202791 and IC202814 showed
immune response to BCMV infection both under natural
and controlled conditions.

3.4.6. Screening of germplasm for resistance to root-
knot nematode

A total of 3,644 accessions of various agri-horticultural
crops, viz., rice, chickpea, cucumber and chilli and mustard
were evaluated for resistant source to a species of root-knot
nematode, Meloidogyne incognita in pots with artificial
inoculation. Based on number of root-galls induced by
nematode, resistant accessions with less than 10 root-galls
per plant were identified (Table 3.5).

remarkable 99.02% genetic identity with the MYMIV isolate
affecting cowpea in Pakistan. These 20 novel cowpea
accessions with proven MYMIV resistance hold great potential
for identifying and mapping resistance genes, offering
valuable resources for resistance breeding programs.
Genotyping by Sequencing (GBS) identified 17,703 high-
quality Single Nucleotide Polymorphisms (SNPs) from a vast
pool of 522,926 SNPs in the cowpea collections. The study
assessed linkage disequilibrium across the entire cowpea
genome, revealing an r2 value of 0.25. A comprehensive
Multilocus Genome-Wide Association Study (MLGWAS)
utilized six distinct models, including mrMLM, FASTmrMLM,
FASTmrEMMA, pLARmEB, ISIS EM-BLASSO, and pKWmEB
(with a LODeˆ3 threshold). These analyses identified three
significant Quantitative Trait Nucleotides (QTNs) associated
with MYMIV disease resistance. Notably, the pLARmEB model
exhibited superior performance in QTN identification. In
addition, this study conducted gene annotations for the most
significant and consistent QTNs, underscoring their potential
robustness across diverse environmental conditions. These
findings offer invaluable insights for crop improvement
programs, including the development of YMD-resistant
cowpea varieties, Marker-Assisted Breeding (MAB), and the
enhancement of national and international gene banks.
Ultimately, this research contributes to safeguarding cowpea
production against the devastating impact of YMD.

3.4.8. Potential quarantine pests for India in temperate
fruit crops

Information on insects, mites, fungi, bacteria, viruses,
viroids, phytoplasma and weeds of temperate fruits was
compiled on the parameters viz., scientific name of the pest/
synonym(s), order/ family, pathway of introduction, host
range, geographical distribution, economic losses/
physiological variation and phytosanitary risk.

3.5. Externally funded projects

3.5.1. National Programme for quarantine and GM
diagnostics for genetically engineered plant
material (Component A)

Health testing of GE plants indigenously developed by the

public and private institutes prior to conserving in

National Genebank

Four samples of indigenously developed GE mustard
seed DMH-11 with DQ34/2023 was received from Delhi
University for seed health testing and conservation in ICAR-
NBPGR Genebank.  Out of four accessions, three accessions
(Hybrid DMH11, R line EH-2 modbs 2.99 transgenic, A line
Varuna bn 3.6 transgenic MS) were intercepted with Alternaria

brassicicola and Xanthomonas compestris pv. compestris. One
sample (B line Varuna bn 3.6 non transgenic ML) found

Table 3.5: Germplasm of agri-horticultural crops evaluated

for resistant to root-knot nematode, Meloidogyne incognita

Crop No. of accessions No. of resistant

screened accessions found

Rice 1,000 Four (04)

Chickpea 2,200 One (01)

Cucumber 334 One (01)

Chilli 50 One (01)

Mustard 60 One (01)

3.4.7. Genome Wide Association Studies on Yellow
Mosaic Disease Resistance in Cowpea Germplasm

A total of 1,127 cowpea germplasm accessions from the
National Genebank, were screened for resistance against
yellow mosaic disease under epiphytotic field conditions at
two distinct locations (Hyderabad and Delhi). Out of these,
181 exhibited resistances to YMD, as they showed no
symptoms in field screenings. Subsequently, the top 100
resistant accessions were selected for further validation of
MYMIV resistance through whitefly-mediated screening,
alongside 40 susceptible accessions. Whitefly-mediated
transmission confirmed MYMIV resistance in 20 accessions,
displaying a disease score of zero. Further, the study
characterized the YMD-associated begomovirus by
sequencing the full DNA-A genome of MYMIV, revealing a
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infected with Xanthomonas compestris pv. compestris. The
seeds were submitted to ICAR-NBPGR Genebank in pests-
free state. Bt cotton samples (54 accessions) were received
for seed health testing. Chaetomium sp.was detected in three
accessions (Jaiho BGII Female, ACG-181-2BGII and ACG-
180-2BGII) and Fusarium oxysporum was detected in two
accessions (RC926 and RC927). Bt cotton samples (6
accessions) were received for seed health testing. Cladosporium

sp. was detected in four accessions (IC-645921, IC-634539,
SP-7688BGII and 14Q2F0063). The samples were released
for conservation in National Genebank.

Development of diagnostics for viruses

Using the previoulsy developed simplex RT-PCR primers,
efforts was made to develop triplex RT-PCR. Conditions for
triplex RT-PCR protocol for the detection and differentiation

of soybean infecting viruses namely BPMV, CLRV, RpRSV, SMV
and ToRSV in all the possible triplex combinations (Total 10
combinations of Triplex RT-PCR) were standardized and
tested (Fig. 3.5).

Simplex RT-PCR for the detection of ArMV, BYMV, GFLV

Simplex RT-PCR protocols for the detection of arabis
mosaic virus (ArMV), bean yellow mosaic virus (BYMV) and
grapevine fan leaf virus (GFLV) infecting soybean was
developed. The new primers ArFP1&RP1, BYMFP1&RP1
detectedupto 10-4 cDNA dilution of target ArMV and BYMV.
The primer pair GFLFPR1 and GFLRP1 detected the serially
diluted cDNA upto 10-5. The specificity of all three primer
pairs were established by testing them against other viruses
infecting soybean (Fig. 3.6).

Fig. 3.5. Triplex RT-PCR for the detection of BPMV, CLRV, RpRSV, SMV and ToRSV. CTR- CLRV with ToRSV, RpRSV, CTS-
CLRV with ToRSV, SMV, CTB- CLRV with ToRSV, BPMV, CRS- CLRV with RpRSV, SMV, CRB- CLRV with RpRSV, BPMV, CSB-
CLRV with SMV, BPMV.TRS- ToRSV with RpRSV, SMV, TRB- ToRSV with RpRSV, BPMV, TSB-ToRSV with SMV, BPMV, RSB
–RpRSV with SMV, BPMV

Fig. 3.6. Specificity of primer pairs ArFP1&RP1,
BYMFP1&RP1 and GFLFP1& GFLRP1 against other viruses
infecting soybean. A. ArMV. M- 100 bp ladder, 1-ArMV, 2-

BYMV, 3- GFLV, 4- BPMV, 5-CLRV, 6- RpRSV, 7- SMV, 8-
ToRSV. B-. BYMVM-100 bp ladder, 1- BYMV, 2- ArMV, 3-
GFLV, 4- BPMV, 5-CLRV, 6- RpRSV, 7- SMV, 8- ToRSV. C.
GFLV. M- 100 bp ladder, 1-GFLV, 2- ARMV, 3-BYMV, 4-
BPMV, 5-CLRV, 6- RpRSV, 7- SMV, 8- ToRSV

Development of diagnostics for Nematodes

Optimized PCR protocol for the detection of
Meloidogyne enterolobii using ITS primers. Soil samples were
collected from guava orchard, Ayakudy, Tamil Nadu. The PCR
amplicons was sequenced and the same has been deposited
in NCBI Genebank Accession no. OQ826656 (Fig. 3.7).

Development of diagnostics for plant pathogenic fungi

� Duplex PCR developed for simultaneous detection of
Diaporthe phaseolorum and Peronospora manshuricain
soybean (Fig. 3.8).

� Developed two sets of species-specific molecular markers
for detection of Tilletia barclayana infecting rice (Fig. 3.9).

Development of diagnostics of Bacteria

Procured two bacterial cultures, Xanthomonas compestris

pv. vesicatoria and X. compestris pv. malvacearum from Indian
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Development of diagnostics for Insects

� Developed DNA barcode for Callasobruchus maculatus,
Callasobruchus chinensis, Sitophilus oryzae, Rhizopertha

dominica, Bruchuslentis and Tribolium castaneum (Fig.
3.10).

Fig. 3.7. PCR analysis of nematode samples using universal
primers. M-100bp Ladder. Lanes 1-4- M. enterolobii  ITS
primer, Lanes 5-8- M. enterolobii D2A and D3B primers,
Lane 9-Pratylyncus spp. ITS primer

Fig. 3.8. Duplex PCR for detection of D. phaseolorum and
P. manshurica in soybean

Fig. 3.9. Species-specific molecular markers developed
for Tilletia barclayana infecting

Type Culture Collection (ITCC) and Burkholderia glumea

received from Division of Plant Pathology, IARI, New Delhi.
Designed of specific primers for Xanthomonas citri pv.
malvacearum.

Fig. 3.10. DNA barcode developed for insects

� Developed three sets of species-specific molecular
markers for detection of Rhizopertha dominica (Fig. 3.11).

Fig. 3.11. Species-specific molecular markers for
Rhizopertha dominica
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Fig. 3.12. Schematic picture represents phenotyping against Sheath blight (R. solani)

3.5.2. Mainstreaming rice landraces diversity in

varietal development through genome-wide

association studies: A model for large-scale

utilization of genebank collections of rice

(Component II)

Phenotyping of rice landraces against sheath blight

(Rhizoctonia solani) under artificially inoculated

conditions

For large scale phenotyping of rice landraces against

Sheath blight (SB) caused by Rhizoctonia solani under artificial

inoculation in field condition, 1844 accessions with 5 checks

viz. C1-Pusa 44, C2-IR 64, C3-Swarna, C4-Jaya and C5 Pusa

Samba 1850were sown, only 1463 accessions could get

established (Fig. 3.12). Artificial inoculation of R. solani

colonized typha pieces five plants per accession (1463 acc.)

was done at the maximum tillering stage. The observation

revealed that the incubation period varied from 3-10 days.

The relative lesion length was calculated in relation to plant

height which ranged from 7.71 - 66.16 cm. according to 0-9

standard evaluation system scale (<20-R, 20-30-MR, 31-45-

MS, 46-65-S and 65-HS>) adopted by IRRI. There are only

eleven accessions viz.IRGC-1413 (7.71%), IRGC-1685 (7.74%),

RL-4630 (8.00%), IRGC-460 (8.05%), RL-3930 (8.29%), RL-

9719 (8.34%), IRGC-231 (8.49%), IRGC-1069 (8.54%), RL-

9930 (8.55%), IRGC-1642 (8.70%) and IRGC-1388 (8.75%)

that showed resistance against sheath blight and remaining

accessions were either susceptible or highly susceptible (Fig.

3.12).

3.5.3. Mainstreaming of Sesame germplasm for
productivity enhancement through genomics
assisted core development and trait discovery
(Subproject-3; Component-4) Identification of
biotic stress (Root rot) tolerant sesame
genotypes

A total of 1771 accessions of sesame germplasm have
been evaluated during Kharif 2023 against dry root rot
(Macrophomina phaseolina) under natural field conditions and
389 accessions were found infected with M. phaseolina.

Association of dry root rot has been confirmed by isolation
of pathogens. The identity of pathogen i.e. M. phaseolina was
confirmed by classical taxonomy and sequence of ITS gene.

3.5.4. Mainstreaming of sesame germplasm for
productivity enhancement through genomics
assisted core development and trait discovery
Sub-Project 3: Component 1 Phyllody

A total of 1360 accessions of sesame germplasm have
been evaluated against phytoplasma under field conditions
during kharif 2023 and 511 accessions were found to be
highly resistant. A total of 84 accessions found free from
phyllody disease in different locations are being evaluated
under artificial conditions using dodder transmission.
Association of phyllody with phytoplasma has been
confirmed using nested PCR. Also, transmission of
phytolasma from sesame to Catharanthus roseus was successful
using various grafting methods and association of
phytoplasma has been confirmed using nested PCR. Phyllody
samples collected from various locations across the country
were tested and presence of phytoplasma was confirmed
using nested PCR.
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Research Programme (Code: Title, PI, CoPIs andAssociates)
PGR/DPQ- BUR-DEL-01.01 Detection and identification of fungi and bacteria in quarantine and supportive research (Jameel Akhtar, Pardeep

Kumar, Bharat Raj Meena (till March 29, 2023) and Ashok Kumar Maurya), Smita Lenka (from Sept. 5, 2023)

PGR/DPQ-BUR-DEL-01.02 Detection and Identification of Viruses in Quarantine and Supportive Research. (V Celia Chalam, Pooja Kumari, AK

Maurya), Smita Lenka (from Sept. 1, 2023)

PGR/DPQ-BUR-DEL-01.03 Detection and Identification of Insect and Mite Pests in Quarantine and Supportive Research (Kavita Gupta, DS

Meena)

PGR/DPQ-BUR-DEL-01.04 Detection and Identification of Nematode Pests in Quarantine and Supportive Research (Zakaullah Khan,
Bharat H Gawade)

PGR/DPQ-BUR-DEL-01.05 Detection and Identification of Intercepted Weeds in Quarantine and Supportive Research (MC Singh, MB Priyadarshi

and DS Meena)

PGR/DPQ-BUR-DEL-01.06: Quarantine treatments for disinfestation/ disinfection of germplasm under exchange against different pests and

supportive research (Bharat H Gawade,Kavita Gupta, MC Singh, KS Hooda, Jameel Akhtar, Pardeep Kumar, Bharat Raj Meena (till March 29,

2023), Pooja Kumari, Ashok Kumar Maurya and DS Meena)

PGR/DPQ-BUR-DEL-01.07: Seed-health testing for conservation of indigenous germplasm free from pests (Pardeep Kumar, VC Chalam, Kavita

Gupta, MC Singh, Zakaullah Khan, Jameel Akhtar, Bharat H Gawade, Bharat Raj Meena (till March 29, 2023), Pooja Kumari, Veena Gupta (till Aug

31, 2023), Sushil Pandey, Sandhya Gupta, AK Maurya, DS Meena and Smita Lenka) (from Sept. 1, 2023)

Externally Funded Projects
� National containment/ quarantine facility for transgenic planting material Phase IV Component A: V Celia Chalam, Kavita Gupta, Z Khan,

Jameel Akhtar (DBT)

� Mainstreaming of Sesame germplasm for productivity enhancement through genomics assisted core development and trait discovery Sub-

Project 3: Identification of Biotic Stress (Phyllody & Dry Root Rot) Tolerant Sesame Genotypes (DBT)

� Component 1 Phyllody: V Celia Chalam, Kavita Gupta, Pardeep Kumar, Pooja Kumari

� Component 4 Dry Root Rot: Pardeep Kumar, V Celia Chalam; Kavita Gupta

� Leveraging genetic resources for accelerated genetic improvement of Linseed using comprehensive genomics and phenotyping approaches

(DBT)

� Sub-Project 4: Component 6 -Evaluation of Linseed Germplasm for Major Biotic Stresses (Alternaria blight and Linseed bud fly Kavita
Gupta, Mamta Singh.

� Mainstreaming of rice landraces diversity in varietal development through Genome wide association studies: A model for large scale utilization

of genebank collection of rice (Phenotyping of rice landraces against sheath blight (Rhizoctonia solani) (DBT) Co-PI:Jameel Akhtar
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lkjka’k% lhvkjih&,xzksck;ksMk;oflZVh ifj;kstuk ds vUrxZr fofHkUu —f"k&ckxokuh Qlyksa ds dqy 31]251 ifjxzg.kksa dks —f"k&:ikRed y{k.kksa ¼14]325
ifjxzg.k½] tSfod ruko ¼4]919½] vtSfod ruko ¼2]722½ vkSj xq.koÙkk ekinaMksa ¼9]285½ ds fy, ewY;k¡du fd;k x;k FkkA xsgwa ¼3]393½] [kslkjh ¼3]792½] lkaok
¼1]888½] fVªfVdsy ¼1]180½] fepZ ¼1]000½] fry ¼763½] taxyh foXuk ¼300½] ewax ¼400½] jsilhM vkSj ljlksa ¼400½] vylh ¼268½] eDdk ¼200½ lCthokyh yksfc;k
¼197½] lks;kchu ¼89½] ckdyk ¼70½ vkSj  dqêw ¼85½ ds tuunzO;ksa dk y{k.ko.kZu ,oa ewY;kadu fd;k x;kA fofHkUu tSfod rukoksa ds fo#) dqy 4]919 ifjxzg.kksa
dk ewY;kadu fd;k x;kA buesa Li‚V Cy‚p ds fy, tkS dksj laxzg ds 678 ifjxzg.k'kkfey FksA ,LpksdkbVk CykbV ds fy, 100 taxyh puk ifjxzg.k] vkSj YMD

çfrjks/k ds fy, 14 lks;kchu ifjxzg.k] MLB çfrjks/k ds fy, 111 eDdk ifjxzg.k] chiLCD ds fy, 180 fepZ ifjxzg.k] ikSMsjh feYMso ds fy, 208 eVj
ifjxzg.k] vYcqxks dSafMMk ds fofHkUu vkblksysV~l ds fo#) 311 czSfldk ifjxzg.kA lQsn jrqvk jksx] p‚dysV Li‚V çfrjks/k ds fy, ckdyk dh 23 çfof"V;k¡A
blds vykok] vylh esa cM ¶ykbZ V‚yjsal ¼195½ vkSj vYVjusfj;k CykbV ¼244½ ds fy, lanHkZ lsV fodflr fd, x, vkSj g‚VLi‚V LFkkuksa ij mudk ewY;kadu
fd;k x;kA vtSfod ruko lgu'khyrk ds fy,] xehZ lgu'khyrk ds fy, czSfldk ¼402½] la;qä xehZ vkSj lw[kk lgu'khyrk ds fy, tkS dksj laxzg ¼678½ vkSj
xsgwa ¼647½] VfeZuy rki ruko ds fy, vylh dksj laxzg ¼259½ lfgr dqy 2]722 ifjxzg.kksa dk ewY;kadu fd;k x;kA lw[kk lgu'khyrk ds fy, vylh lanHkZ
lsV ¼200½] yo.krk lgu'khyrk ds fy, ewax dksj laxzg ¼400½ vkSj tkS feuh dksj laxzg ¼110½ vkSj BaM lgu'khyrk ds fy, fepZ ¼26½A fofHkUu vuktksa ¼4]833½]
fryguksa ¼2]425½] Qfy;ka ¼474½] lfCt;ksa ¼578½] Qyksa dh dqy 8]556 çfof"V;k¡A ¼17½ vkSj laHkkfor Qlyksa ¼229½ dk ewY;kadu egRoiw.kZ tSo jklk;fud y{k.kksa
ds fy, fd;k x;k] tcfd QkbVksdsfedy ewY;kadu fofHkUu vkS"k/kh; vkSj lqxaf/kr ikS/kksa ls lacaf/kr 318 ifjxzg.kksa ds fy, fd;k x;k FkkA —f"k&tSo fofo/
krk&ihthvkj ?kVd&II ij lhvkjih ds rgr] jch 2022&23 ds nkSjku dqy 455 xsgwa ifjxzg.kksa dk ewY;kadu tSfod ruko ds fy, fd;k x;k Fkk vkSj Hkkjrh;
ljlksa ds tuuæO; ds 1]000 ifjxzg.kksa dk ewY;kadu LDysjksfVfu;k vkSj vksjkscadh lgu'khyrk ds fy, fd;k x;k FkkA xq.koÙkk ekudksa ds fy, xsgwa ds 411
ifjxzg.kksa dk ewY;kadu fd;k x;kA vylh esa vkuqoaf'kd vk/kkj o`f) ds fy, iwoZ&çtuu fd;k x;kA bZlkiqj QkeZ esa QhYM thucSad esa cgqmís'kh; o`{k
çtkfr;ksa dks LFkkfir djus ds ç;kl fd, x, gSaA de mi;ksx fd, x, Qyksa] esoksa vkSj pkjs lfgr vkjbZVh vkSj cgqmís'kh; o`{k çtkfr;ksa ds tuunzO;ksa dks
,d= fd;k x;k vkSj 21 çtkfr;ksa ds tuunzO;ksa dks tksM+k x;k ftlls dqy ,df=r çtkfr;ksa dh la[;k 101 gks xbZA bl vof/k ds nkSjku fofHkUu tuunzO;
tkx:drk&mUeq[k dk;ZØe tSls ckuZ;kMZ feYysV~l fofo/krk] tuunzO; fofo/krk fnol] ihthvkj tkx:drk lg&LoPNrk vfHk;ku] ^vif'k"V ls /ku^ ij
fdlku xks"Bh vkSj ̂ LoPNrk dk;ZØe^ dk vk;kstu fd;k x;kA vkbZlh,vkj laLFkkuksa] jkft;s fo'ofo/;ky;ksa vkSj vU; vuqla/kku laxBuksa ls lacaf/kr ekaxdrkZvksa

dks fofHkUu Qlyksa dh dqy 4]983 ifjxzg.kksa dks çnku fd;k x;kA
Summary: During 2023, a total of 30,951 acc. of various agri-horticultural crops were multiplied/characterized/evaluated for agro-
morphological traits (14,025 acc.), biotic stress (4,919), abiotic stress (2,722) and quality parameters (9,285). Wheat (3,393 acc.),
grasspea (3,792 acc.), barnyard millet (1,888 acc.), triticale (1,180 acc.), chilli (1,000 acc.), sesame (763 acc.),wild Vigna (300 acc.),
mungbean (400 acc.), rapeseed and mustard (400 acc.), linseed (268 acc.), maize (200 acc.), vegetable cowpea (197 acc.), soybean (89
acc.), fababean (70 genotypes) and buckwheat (85 acc.) were characterized/ evaluated at ICAR-NBPGR, New Delhi. A total of 4,919 acc.
comprising barley core collection (678 acc.) for spot blotch, wild Cicer sp. (100 acc.) for Ascochyta blight, mungbean core collection (400
acc.) and soybean (14 acc.) for YMD resistance, maize (111 acc.) for MLB resistance, chilli (180 acc.) for chiLCD and (286 acc.) for

anthroenose, garden pea (208 acc.) for powdery mildew, brassica (311 acc.) against diverse isolates of Albugo candida causing white rust
disease, fababean (23 entries) for chocolate spot resistance were evaluated. In addition, reference sets for bud fly tolerance (195 acc.)

and Alternaria blight (244 acc.) in linseed were developed and evaluated at hot spot locations. For abiotic stresses tolerance, a total of
2722 acc. belonging to different crops were evaluated which comprised Brassica (402 acc.) for heat tolerance, barley core collection

(678 acc.) and wheat (647 acc.) for combined heat and drought tolerance, linseed core collection (259 acc.) for terminal heat stress,
linseed reference set for drought tolerance (200 acc.), mungbean core collection (400 acc.) for salinity tolerance, barley mini core
collection (110 acc.) for salinity stress and chilli (180 acc.) for cold tolerance and (217 acc.) for heat tolerance. A total of 8,556 acc. of

different cereals (4,833 acc.), oilseeds (2,425 acc.), legumes (474 acc.), vegetables (578 acc.), fruit sp. (17 acc.) and potential crops (229
acc.) were evaluated for important biochemical traits, while phytochemical evaluation was done for 318 acc. belonging to different
medicinal and aromatic plants. During rabi 2022-23,under CRPAB-PGR Component- II, a total of 455 wheat acc.were evaluated for
biotic stresses (yellow, black, brown rusts and powdery mildew); 500 acc. of lentil were evaluated for wilt, rot and salinity and 1000
acc.of Indian mustard were evaluated for Sclerotinia rot resistance and Orobanche tolerance and 411 acc. of wheat were evaluated for

quality parameters.Pre-breeding for genetic base enhancement was done in flax.Efforts have been taken to establish multipurpose tree
species in Field Genebank at Issapur farm. Germplasm of 21 species of RET and multipurpose tree species including underutilized
fruits, nuts and fodder were collected and were added in Field Genebank. During the period, various germplasm awareness-oriented

programs such as Barnyard Millet Fieldday, Germplasm Diversity Day, PGR Awareness cum cleanliness drive, Kisan Gosthi on ‘Waste
to Wealth’ and ‘Swachhata Programme’ were organized. A total 4,983 acc. of various crops were supplied to indenters belonging to
ICAR institutes, SAU and other research organizations.
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4.1. Characterization and evaluation of cereal
genetic resources

4.1.1. Characterization and evaluation of wheat
germplasm

A total of 2,632 wheat acc. including repatriated
germplasm from the Australian Genebank were grown for
characterization and evaluation using 34 agro-morphological
descriptors at NBPGR, Pusa Farm in ABD using 5 checks PBW-
343, HD2733, PBW752, PBW757, HD2932. 761 acc. of
Triticum durum were also evaluated using 5 checks HI-1531,
HI8663, HI8627, UAS428, MACS4028 at Issapur Farm in
ABD. There was a good range of variability for different traits
in wheat germplasm. Promising acc. for some agronomic
traits are given in Table 4.1.

4.1.2. Characterization of Triticale Germplasm
Conserved in National Genebank

A total of 1,180 triticale acc. were characterized at
Issapur Farm using 32 agro-morphological descriptors in ABD
with 4 checks TL1210, TL2942, TL2995, TL2915 replicated
in each block. Superior  acc. identified for different agronomic
traits are given in Table 4.1.

4.1.3. Characterization and evaluation of maize
germplasm

During kharif 2023, 200 maize acc. were characterized
and evaluated for various traits and promising  acc. identified
are listed in the Table 4.1.

4.1.4. Characterization and evaluation of barnyard
millet (Echinochloa spp.) germplasm

A total of 1,888 accession of barnyard millet (Echinochloa

spp.) has been grown for their agro-morphological
characterization in ABD with 4 checks. Phenotypic data were
recorded based on 23 morphological descriptors.

4.2. Characterization and evaluation of pulses
genetic resources

4.2.1. Characterization of wild Vigna

A total of 300 acc. of 34 wild Vigna species were
characterized under protected conditions under ABD using
45 different agro-morphological descriptors (28 qualitative
& 17 quantitative traits). The data was recorded at
appropriate stages of crop growth when the characters were
fully expressed. Acc. with superior traits were identified that
can be utilized in the cultivated Vigna improvement program.

Table 4.1: List of promising acc. for important agro-morphological traits in cereals

Crop/species Trait Promising  acc.

Triticum aestivum Days to heading (< 73) IC0321987, IC253015, IC0113224, IC111845, IC543356

Grains per spike (> 93) KOPERGAON BAXI, IC539315, IC445524, IC416198

1000 grain weight (>60 g) INDIA 92, IC0111655, PUSA 106, IC539315, IC0112035

T. durum Days to heading (< 76)  IC335939, IC35088, IC335923, IC375867, IC277748, IC113731, IC335932,

IC35089,   IC535462, IC547663

Grains per spike (> 81) EC574108, EC445349, IC445528, EC295392, IC416292, EC295474, EC276887,

IC596979, IC335620, IC277747

1000 grain weight (>62g) IC296483, IC335772, IC553919, IC464099, IC252569, IC296756, EC299082,

EC277013, IC78841, IC252755

Triticale Days to heading (< 75) IC0544453, IC0544454, IC0544452, IC0604320, IC0544435, IC0606608,

IC0543544, IC0543549, IC0543566, IC0543567

Grains per spike ( > 99) IC0544280, IC0544026, IC0544309, IC0544221, IC0544022, IC0544047,

IC0544286, IC0543885, IC0544031, IC0543717

1000 grain weight (>59g) IC0642663, IC0543861, IC0544151, IC0543856, IC0544037, IC0544153,

IC0544062, IC0544291, IC0544049, IC0544056

Maize Days to 50%Tasselling (<35)  IC280347, IC 280384, IC443805, IC447814

Ears/Plant (>3) IC297826, 297835, IC209808, IC297847, IC448825

Plant Height (dwarf) (<120 cm) IC337350, 1C344658, IC391315, IC344658, IC209791

Plant Height (tall) (>250 cm) IC262797, IC396871, 447196, IC524324, IC526499

Ear Length (cm) (>18 cm) IC417656, IC411777, IC568221, IC209783, IC624629

Kernels/Row (>32) IC331939, IC538031, IC209783, 1C617877

100-grain weight (g) (>35) IC556397, IC556403, IC209817, IC624629, EC 618174
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4.2.2. Phenotyping of grasspea germplasm using agro-
morphological descriptors

During Rabi 2022-23, a total of 3,792 acc. of grasspea
were characterized. Among these, 2,786 (2,697 Indigenous
and 89 Exotic) acc. collected from National Genebank(NGB)
with 5 Checks (C1-Bari Khesari-3, C2-Mahateora, C3-Prateek,
C4-Ratan, C5-Waise) were characterized for 21 agro-
morphological descriptors at Issapur farm using ABD.
Remaining 700 acc. received from ICARDA were characterized
for 17 agro-morphological descriptors (5 Qualitative, 12
Quantitative) at Issapur farm in P-rep design. Besides this,
256 acc. from the South Asia Panel were also characterized.

4.2.3. Characterization of vegetable cowpea

During kharif 2022, a total of 197 acc. conserved in the
NGB were characterized. This includes eight exotic (Australia,
Nigeria, Italy & Philippines) and 189 indigenous collections
(Collected from 21 states including union territories of India).
These acc.were grown under protected conditions in an ABD
and characterized using 36 distinct agro-morphological
descriptors, comprising 19 qualitative and 17 quantitative
traits, which were recorded at appropriate stages of crop
growth (Fig. 4.1). Based on the mean performance of the acc.
for targeted traits, acc. such as IC622563(28), IC546883(28),
IC630384 (29), IC626171 (29), IC382942(30) and
EC724293(31) showed early flowering. The acc. namely
EC738116 (80.2 cm) observed with the maximum pod length
with the highest pod weight (38.77 g). The maximum number
of seeds per pod was reported in IC471939 (22) and
IC630391 (21). The acc. such as IC614769, IC626141,
IC630380, IC626155, IC630386, IC626157 were identified
as Yellow Mosaic Disease (YMD) resistant.

4.2.4. Characterization and evaluation of mungbean

germplasm

The 400 acc. were evaluated to identify the superior acc.
having better nodulation (rhizobium) density and biomass

under field conditions. A great range of variation was observed
for the root nodule numbers/plant and fresh rood nodule
weight. The average number of nodules for five plants ranged
from 5.8 to 157.6, while total fresh nodule weight (5 plants)
ranged from 0.02 to 4.11 g; and nodule dry weight (5 plants)
ranged from 0.01 to 0.97 g. Variation in terms of coefficient
of variation (%) was identified as 53.91, 72.39 and 63.62 for
the number of nodules/plant, 5 plant fresh nodule weight
and 5 plant dry nodule weight respectively.

4.2.5. Improvement of fababean for yield traits

Two Faba bean trials were conducted during Rabi 2022-
23 at Issapur farm to evaluate and select superior genotypes
for vegetable purpose and seed purpose. Trial I comprising
of 35 pod-type genotypes including 5 checks was conducted
in RBD with three replications. Among checks, Hudeiba-93
was the best for pod yield. Nine genotypes produced
significantly higher pod yield than the best check (Table 4.2).
In Trial-II, 35 seed type genotypes including 4 checks were
evaluated in RBD with three replications. Among checks,
Hashbenge was best for seed yield. Seven genotypes produced
significantly higher seed yield than the best check (Table  4.3).
These trials will be repeated during Rabi 2023-24 for
confirmation of results and genotypes performing
consistently superior will be introduced into AICRP for multi-
location testing.

4.2.6. Fababean as intercrop

A field experiment was conducted during 2021-23
(second season) at Issapur Farm to test the feasibility and
profitability of fababean intercropping in autumn sugarcane,
winter maize and chickpea so that the area and production
of fababean, a potential crop, can be enhanced especially in
sugarcane belt of sub-tropical India. The main crops like
sugarcane and maize were planted/sown in different
staggered row spacing and fababean was introduced as
intercrop in additive series. Whereas, in the case of chickpea,

Fig. 4.1. Characterization of vegetable cowpea
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Table 4.2: Evaluation of Fababean (Pod type) for yield and yield attributes (second year)

Identity Plant Branches/ Days to Pods/ Pod Pod Days to Pod Test
height plant 50% plant length width 80% Yield weight
(cm) Flowering (cm) (mm) maturity (q/ha) (g)

ET252777 93.11 4.89 63.33 23.00 9.69 13.74 132.67 174.30 67.29

ET272856 91.44 5.67 69.33 27.67 8.97 14.48 126.67 165.95 73.45

ET273780 124.22 6.16 72.33 25.00 11.17 15.54 129.00 174.64 73.31

ET273786 95.33 5.33 70.00 37.00 8.20 10.20 120.00 143.32 63.97

ET273787 95.00 4.50 69.00 28.33 11.47 15.16 122.33 161.70 60.85

ET273804 104.67 4.67 85.00 21.00 8.70 13.75 125.00 158.29 59.56

ET273808 128.00 7.00 81.00 24.00 12.94 13.83 127.00 139.59 78.34

ET273820 126.78 6.44 54.67 42.33 7.46 10.04 130.33 139.03 76.15

ET273822 102.78 4.78 74.67 30.00 11.07 14.17 127.67 165.96 53.47

Ascot 79.82 3.33 76.00 22.00 7.93 11.17 122.00 50.82 44.60

Hama 2 105.53 6.50 73.33 18.00 11.13 14.72 127.33 79.32 61.00

Hudeiba 93 117.67 6.67 71.33 41.62 11.37 12.69 121.67 131.53 68.74

HFB 1 116.00 5.89 68.00 71.33 7.09 10.06 129.67 90.48 37.92

Vikrant 132.67 6.33 78.33 59.67 7.86 11.71 132.00 90.10 37.54

TrialMean 107.58 5.29 78.72 28.40 10.01 13.22 127.55 110.74 65.34

CD (0.05) 7.66 0.40 6.77 5.01 1.43 1.47 2.78 6.77 9.58

CV (%) 4.40 4.70 5.32 10.91 8.82 6.89 1.35 3.78 9.07

Table 4.3: Evaluation of Fababean (Seed type) for yield and yield attributes (Second year)

Identity Plant height Branches/ Days to 50% Pods/ Days to 80% Seed Yield Test weight
(cm) plant Flowering plant maturity (q/ha) (g)

252783 108.67 3.56 72.67 29.00 125.33 25.24 74.98

252793 131.00 5.22 68.67 33.67 132.33 26.59 83.02

272840 104.00 5.33 50.33 33.33 121.67 23.50 76.62

272845 130.22 4.33 77.67 27.67 130.00 23.17 80.81

273797 103.11 4.33 73.00 32.00 120.33 26.64 74.55

273827 109.78 5.33 75.00 28.67 127.67 23.13 86.08

292853 107.44 4.44 66.00 26.00 118.00 24.07 60.14

Hashbenge 121.89 5.44 66.00 23.67 129.67 20.58 69.63

HFB-1 111.00 6.00 75.67 36.67 131.67 16.11 37.12

Rebya-40 139.78 4.56 68.67 22.33 127.67 19.37 78.55

SLL 80.67 4.67 91.67 19.00 125.67 18.97 82.65

Vikrant 141.89 7.33 73.67 23.00 132.67 13.85 39.48

TrialMean 114.60 5.26 70.69 27.58 125.65 18.22 75.15

CD (0.05) 3.26 0.40 3.92 6.36 2.33 1.40 5.27

CV (%) 1.76 4.75 3.43 14.27 1.15 4.76 4.34

fababean was sown as intercrop in replacement series under

different geometry. There were thirteen treatment

combinations as given in Table 4.4. The field experiment was

laid out in RBD with three replications. The varieties of

fababean, sugarcane, chickpea and maize were HFB 1, Co

0238, Pusa 547 and Meethas, respectively. All the component

crops were planted/sown in the month of November, 2021.

The green pod of fababean was harvested for vegetable

purposes. Intercropping fababean in winter maize and

chickpea drastically reduced the yield of maize green cobs
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Table 4.4: Performance of fababean intercropped in autumn sugarcane, chickpea and winter maize (sweet corn).

Treatments Sugarcane Fababean Chickpea Cane B:C

Tillers Plant NMC Cane Cane Cane Cane Green grain yield equivalent
(000’/ height (000’/ length diameter weight yield pod (q/ha)/Maize yield

ha) (cm) ha) (cm) (cm) (g) (t/ha) yield green cobs (t/ha)
(t/ha) (t/ha)

Sole Sugarcane 148.22 289.4 88.27 257.7 2.46 1261 91.29 - 91.29 2.71
75 cm

Sole Sugarcane 107.04 294.1 81.93 259.1 2.48 1268 86.75 - 86.75 2.77
90 cm

Sole Sugarcane 133.56 299.0 92.17 262.5 2.48 1271 93.42 15.46 136.12 2.76
75 cm + faba

bean (1:2)

Sole Sugarcane 106.30 296.8 87.33 265.2 2.55 1313 91.88 14.87 132.95 2.89
90 cm + faba

bean (1:2)

Sugarcane (30:120)+ 131.56 294.4 97.50 265.5 2.50 1296 109.11 13.60 146.67 3.05
Faba Bean (2:3)

Sugarcane (45:135)+ 112.78 291.9 89.90 264.4 2.51 1300 101.44 13.77 139.48 3.01

Faba Bean (2:4)

Chickpea + faba 76.11 268.1 78.90 234.6 2.34 1036 69.33 8.65 3.56 98.65 2.14
bean (2:2) -

sugarcane

Chickpea + faba 81.94 263.5 77.50 233.5 2.30 1037 69.22 8.44 4.21 98.93 2.15
bean (3:3) -
sugarcane

Sole chickpea - 76.11 264.6 76.93 225.1 2.29 1018 67.56 - 11.45 84.95 2.11

sugarcane

Maize + faba bean 65.28 259.8 72.83 228.9 2.28 1008 68.89 10.21 12.29 131.02 2.47

(1:1) - sugarcane

Maize (30:90) + 73.61 254.1 73.63 219.1 2.25 1021 69.10 10.86 19.29 151.64 2.78
Fababean (2:2) -
sugarcane

Sole maize - 66.94 257.2 70.40 221.0 2.21 1016 66.41 - 29.49 147.86 3.24

sugarcane

Sole fababean - 73.33 264.0 76.07 230.1 2.37 1085 74.78 15.06 116.38 2.32

sugarcane

SEM 6.68 7.75 4.43 7.6 0.06 44 4.28 0.56

CD 16.72 19.40 11.10 19.0 0.15 110 10.72 1.41

(35.5 to 58 %) and chickpea grain yield (63.2 to 68.9 %) over
sole maize and chickpea, respectively, in addition to lower
fababean green pod yield. However, winter maize – sugarcane
system fetched the highest income with the highest B:C ratio
of 3.24. Among the treatments on intercropping, Fababean,
as intercrop in sugarcane was found most profitable, not
only it produced additional yield of intercrop (fababean) but
also enhanced sugarcane yield. Intercropping fababean with
sugarcane (planted in staggered spacing of 30:120 cm) with
three rows of fababean on 120 cm space between sugarcane
rows yielded 13.6 t/ha green pods of fababean as compared

to sole fababean (15.06 t/ha), and the highest sugarcane
yield (109.1 t/ha) that resulted into cane equivalent yield of
146.7 t/ha with B:C ratio of 3.05, cane yield was significantly
higher to the tune of 20% over sole sugarcane (75 cm). The
increase in sugarcane yield was due to enhancement in yield
attributes of sugarcane (NMC, cane length and single cane
weight). It was also observed that sugarcane yield was higher
(2.3 to 5.9 %) in sugarcane (75 cm) + fababean (two rows)
and sugarcane (90 cm) + fababean (two rows) intercropping
system, respectively, over sole sugarcane (75 cm and 90 cm)
due to the intercrop (fababean). Fababean as intercrop might
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have improved the rhizospheric and atmospheric micro-
environment conducive to sugarcane growth. Thus,
intercropping fababean with sugarcane was profitable and
fetched additional income to the farmer.

4.3. Characterization, evaluation and documentation
of oilseeds genetic resources

4.3.1. Characterization and evaluation of Brassica
germplasm

Rapeseed-mustard germplasm (900 acc.) were evaluated
for morphological traits, validation (400), and vegetable type
(73). Validation of 400 Indian mustard germplasm was done
at NBPGR Farm, New Delhi in ABD with 5 checks and found
promising set for early maturity, primary branches, silliqua on
main shoot, bold seeded, high oil content (>45%) (Table 4.5).

4.3.2. Identification of trait-specific germplasm in
sesame and validation of core set

Sesame germplasm core set (763 accs. comprising EC-
269 & IC-494 accs.) representing 20 countries and 23 states

within India has been developed and validated phenotyping
of 6500 acc. and the trait-specific reference set also developed
for different agro-morphological traits (Table 4.5, Fig 4.2).

4.3.3. Identification of trait-specific germplasm in

linseed

The reference sets (268 acc.) for agro-morphological
traits - early flowering & maturity (75 acc.), bold seeds &
capsules (59 acc.), technical height (44 acc.), TSW (29 acc.),
capsules/plant (24 acc.) seeds/capsule (10 acc.) and early plant
vigour (27 acc.) were developed after multi-environment
phenotyping of 2800 acc. for 4 seasons (2018-19 to 2021-
22) and validated at NBPGR farm, IARI, New Delhi (Fig. 4.5).

4.3.4. Validation of soybean genotypes for early

maturity at ICAR-NBPGR, New Delhi

A set of earlier identified 89 soybean acc. were evaluated
for their flowering and maturity in ABD along with three
checks NRC 130, NRC 138 and JS 20-34. The promising early
maturing acc. are shown in Table 4.5, Fig. 4.3.

Table 4.5: List of promising acc. for important agro-morphological traits in oilseeds

Crop/species Trait Promising acc.

Rapeseed mustard Early maturing (<98 days) EC389888 (86), EC766298(95), IC399887 (96), Best Check:RH 30 (121)

Main shoot length (>125cm) EC766276 (137), IC491617 (130.7), EC765692 (130.5), EC262154(130.4),
IC267705 (126.7), IC121668 (128.3), Best Check:PM 28(96.12)

Silique on main branch (>90) EC766292 (87.7), EC262154 (97), IC422161 (95), IC491556 (92.3), IC491617

(90.6), Best Check:PM 32 (75.83)

Seeds/silique (>20) EC766092, EC333580, EC657071,IC422177 (21), Best Check: Pusa Tarak (16.6)

Silique length(>6 cm) IC261633 (6.2), IC296827 (6.2), Best Check:Pusa Bold (4.5)

1000 Seed wt. (>5.5g) IC267699 (6.1), IC386740(5.9),174-1(5.9), IC422161 (5.6), Best Check :
Pusa Tarak (4.5)

Sesame Determinate Type IC23322, IC204145, IC204321, IC52359,  IC383307

Dwarf type (75 cm) EC346897, IC145534, IC131840

Mono stem IC418023, EC370992,EC346441,  IC129711,  EC346784

Capsules/plant (>260) EC370872,  EC350647,  IC132600,  IC385281,  IC73165,  IC383325,  IC129711

Days to maturity (70-65 d) IC511072, EC346863,   EC346748,  EC346713,  IC500289,  IC204044,  IC205637

Seed test weight (>4 g) IC132000,  IC131783,  IC511072,  IC306066

Multi capsule (3-5/axil) IC132357, IC204855, IC281101,  IC16240,  IC205787, IC205637, EC 347109

Yield per plant (>30 g) IC43002,  IC383284,  EC351897,  IC205729,  EC335011,  IC203953,  IC418034

Soybean Extra early genotypes (<85days) EC1037650, EC0034081, EC0034401, EC1037782, EC1037786, EC1037646,
EC0034359, I-1986, EC0039500, EC37104, IC0262159, EC0034343, EC1037635,

IC0501341, EC1037637, EC993214

Early genotypes (86-95 days) EC0038125, EC0037078, IC0007840, IC0501588, EC0572136-1, I-521,
IC0501224, EC0457120, EC0034402, I-1000, IC0012886, I-77, EC0572136-

2, EC0039061, EC771219, EC993555

Days to podding (< 85 days) EC1037782, EC1037646, EC37104, EC1037650, EC0034081, EC0034401,

EC0034359, EC1037786, EC1037637, EC34107, EC0034343, EC1037635,
EC993214, I-77, EC771219
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4.4. Characterization and evaluation of germplasm

for core development in Chilli

One thousand acc. of chilli were grown for
characterization and evaluation of various agro-
morphological traits during spring-summer season, 2023 at
ICAR-NBPGR, New Delhi (Fig. 4.4). Chilli acc. promising for
various traits are listed in Table 4.6. Acc. IC265199 was

recorded with the maximum number of fruits per exil i.e. 15
fruits/exil. One of the acc., EC405259 was identified with
cherry tomato-like small round fruits which were highly
pungent in taste. The accession EC362911 was identified
with ornamental type small bushy plant habit producing many
small light purple colour fruits and the accession IC353464
with long purple highly pungent fruits.

Fig. 4.2. Trait specific sesame germplasm.a- Capsule length, b-Primary and secondary branching, c-Plant height, d-monostem,
e- Corolla hairiness, f-Corolla with 2-lips, g-Locules per capsule, h-Short internode length, i-Casules per leaf axil, j-Capsule
hairiness and Field View

Fig. 4.3. Variability in soybean germplasm for maturity, days to podding and MYMIV tolerance
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Table 4.6: Promising acc. of chilli for agro-morphological traits

Trait Promising Acc.

Days to 50% IC628679 (20), EC165831 (22), EC600015 (22), EC405259 (23), EC399552 (25), EC772771 (25.0), IC572471
flowering (28),IC208595 (28), IC360866 (28.0), IC119485 (28),  IC445618 (25.0), EC773142 (28.0), EC772772 (29),
(<30 days) IC631916 (30), Ckeck-Pusa Jwala (34)

>5 flowers per IC265199 (15), EC769427 (12), IC099920 (9),  IC119549 (8), EC769386 (7), IC119523(6),  EC772705(6), EC392686

inflorescence (8), IC116504 (6), Check-Pusa Jwala (1-2)

No. of fruits IC594882 (480), IC540997 (480), IC342449 (480), IC119205 (460), IC594881 (460), Check-Pusa Jwala (275)
per plant

Fruit length EC784559 (11.9), IC572464 (11.8), EC806786 (11.8), IC505236 (11.7), EC806789 (11.7), EC784548 (11.6),

(cm) EC737658 (11.5), EC784558 (11.4), EC784549 (11.3), EC773734 (11.3), IC119380 (11.2), EC402101 (11.2), IC326103
(11.2), EC784565 (11.2), EC784550 (11.2), IC112397 (11.1), EC787664 (10.9), EC784543 (10.9), EC777484 (10.9),
IC313037 (10.9), EC787666 (10.9)Check- Pusa Jwala (7.9)

Pedicel length EC378684 (7.6), IC594891 (6.3), EC784542 (5.6), EC784556 (5.4), EC784547 (5.3), IC505442 (5.3), EC784543
(cm) (5.2), EC737658 (5.2), EC806786 (5.2), Check-LCA620 (3.5)

Fig. 4.4. Unique acc. of capsicum
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4.5. Germplasm evaluation for biotic stress

4.5.1. Screening of barley core collection for spot blotch
resistance

To find new resistance sources, the barley core collection
(678 acc.) was screened under artificial epiphytotic conditions
against Bipolaris sorokiniana at a hot spot location- Varanasi
for the second consecutive year (Rabi 2022-23). Disease
assessment was done by recording the disease severity on
leaves at three different crop growth stages viz. flowering,
milk and hard dough stage by employing the standard double-
digit scale (00-99). The reaction of barley acc. against B.

sorokiniana during two consecutive years of testing (2021-
22 and 2022-23) revealed one accession namely, IC0533383
to be highly resistant and 2 acc. (EC0667512 and EC0667513)
as moderately resistant to spot blotch based on the area
under disease progress curve (AUDPC).

4.5.2. Screening of 100 wild Cicer species for Ascochyta

blight

100 wild Cicer species, mostly from C. reticulatum,
including 57 promising acc. of cultivated chickpea were
screened for Ascochyta blight under artificial conditions to
identify AB resistant sources. Four chickpea germplasm viz.,
IC275447, IC117744, EC267301, IC248147 and EC220109
which were earlier identified Ascochyta blight resistant after
large-scale screening, were utilized for crossing with
promising chickpea cultivars. These lines were also used for
crossing with C. reticulatum, the progenitor species of
cultivated chickpea. Important agronomic and morphological
trait-specific germplasm were grown for validation of the
traits to be utilized in pre-breeding programs.

4.5.3. Screening of mungbean for resistance to yellow
mosaic disease (YMD)

The mungbean core set (400 acc.) was evaluated for
yellow mosaic disease (YMD) in hot spot location (Delhi)
under field conditions. Infector rows were planted in a regular
interval for uniform spread of the disease. The required
parameters were taken to quantify disease severity and
disease incidence for all the acc.. The promising 12 acc. were
also validated using the artificial infection using virulent
whitefly (for MYMV) and agro-inoculation (for MYMIV).

4.5.4. Screening of maize germplasm for MLB
resistance

A set of 111 derived lines from acc. (IC 283431, DC/S/I-
23, DC/S/I-06, IC 617877, IC 617880, IC 656106) along with
four checks viz.; CM-500 (susceptible), CM-600 (susceptible),
DML-1390 (IC0620960) (resistant) and DML 1851
(IC0621040) (resistant) were evaluated in single row plot of
2m length at a spacing of 20 cm×75 cm during Kharif 2023

under artificial epiphytotic conditions at Delhi for exploring
durable resistance to Maydis leaf blight (MLB) [Bipolaris

maydis [(Nisikado & Miyake) Shoem] following ABD. The
disease severity was recorded following a uniform rating scale
of 1-9 (<3.0 = Resistant; >5.0 = Susceptible/highly
susceptible) (Hooda et al., 2018). The disease data were
analyzed in an augmented complete block design package
developed by CIMMYT. The data analysis revealed that 12
lines viz.; 246-1 (1.8), 246-11 (2.0), 246-37 (2.0), 246-8 (1.9),
247-11 (1.8), 247-18 (2.3), 248-27 (1.4), 249-41 (2.1), 250-
01 (1.2), 250-02 (1.1), 250-06 (1.9), 250-10 (2.1) were
resistant to MLB (Score <3.0) compared to resistant checks
viz.; IC0620960 (DML-1390) (Score 1.2), IC0621040 (DML-
1851) (Score 1.5) and susceptible checks viz.;  CM 500 (6.6)
and CM 600 (7.7). The lines will be again exposed to artificial
inoculated diseased conditions in subsequent yearsto confirm
the resistance exhibited by these lines.

4.5.5. Screening of chilli germplasm against ChiLCD,
mites and thrips

Among 180 acc. of chilli, 19 acc. namely EC769427,
EC771555, EC737650, EC382017, EC559423, EC559426,
EC692283, EC759975, EC784549, ECEC787662, EC787667,
EC894553, EC362911, IC119427, IC119526, IC243314,
IC353466, IC588539, IC607252, IC643853, IC594881,
EC894553, EC784549, IC11927, IC119748, EC787119 (C.

frutescens), EC787133 (C. baccatum), EC772795 (C. baccatum)
were validated in third-year trial and identified as resistant
to ChiLCD. The acc. IC643853, IC594881, EC769438,
EC737650, EC771555, EC362911,CH781, CH532,
EC772795 (C. baccatum) were identified as resistant to mites
and thrips

4.5.6. Screening of garden pea germplasm against
powdery mildew

A set of 208 germplasm acc. were screened against
powdery mildew under natural field conditions. Phenotyping
and genotyping results revealed that six acc. viz., EC598632,
EC598656, IC279217, EC598616, EC598687 and EC387624
were resistant to powdery mildew.

4.5.7. Screening of brassica germplasm against diverse
isolates of Albugo candida causing white rust
disease

During Rabi 2022-23, phenotyping of 311 exotic and
indigenous collections of Brassica juncea was done against
eight diverse isolates of A. candida representing geographically
distant locations, New Delhi (Ndl), Ludhiana (Ldh), Bharatpur
(Bpr), Hissar (Hsr), Pantnagar (Pnt), Ranchi (Ran), SK Nagar
(Skn) and Wallington (Wlg) at cotyledonary and true leaf stages
under environment-controlled artificial inoculation. Five acc.
were identified as highly resistant against multiple isolates
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namely, IC265495 against Ldh, Ndl and Skn isolates, IC443623
against Hsr, LdhNdl and Wlg isolates, EC766061 against Hsr,
Ndl, Pnt and Ran isolates, EC766193 against Hsr, Ldh, Ndl,
Pnt and Ran isolates and EC766595 against Bpr, Hsr, Ndl,
Pnt, Ran and Skn isolates. Out of eight isolates tested against
indigenous and exotic collections, IC443623 showed a highly
resistant response against four isolates i.e., Ab-Hsr, Ab-Ldh,
Ab-Ndl and Ab-Wlg. Whereas, EC766595 showed a highly
resistant reaction against six isolates i.e., Ab-Bpr, Ab-Hsr, Ab-
Ndl, Ab-Pnt Ab-Ran and Ab-Skn. Further, all these acc. are
highly resistant to Ab-Ndl isolate. These new sources of
resistance against diverse isolates of A. candida will help to
create a strong credential for discerning and mapping
resistance-linked gene/QTL for sustainable management of
white rust disease.

4.5.8. Evaluation of soybean germplasm for MYMIV at
ICAR-NBPGR, New Delhi

A set of 14 soybean genotypes comprising 9 germplasm
acc. and 5 checks were evaluated for MYMIV (mungbean
yellow mosaic India virus) disease reaction in a replicated
RBD. Three resistant (SL958, SL955 and Pusa 9712) and one
susceptible check (JS335) as infector was planted after every
three rows to ensure a uniform spread of the inoculation.
Acc. EC993255, EC1037786 and I-1000 showed resistance
to MYMV. Accession EC1037786 exhibited early maturity (<
85 days) coupled with MYMIV resistance.

4.5.9. Evaluation of linseed germplasm for resistance
to bud fly (Dasyneura lini Barnes) infestation and
development of Reference set

Under the Linseed network project “Leveraging genetic
resources for accelerated genetic improvement of linseed
using comprehensive genomics and phenotyping approaches”,
2598 linseed germplasm acc. were screened for resistance to
bud fly (Dasyneura lini Barnes) infestation at two natural
hot-spot locations (Nagpur and Mauranipur) for 2020-21
and 2021-22 and a reference set of 195 acc. including 46
resistant, 94 moderately resistant and 55 moderately
susceptible/susceptible germplasm was developed. The
maximum bud fly incidence across all four environments
ranged from 47.93% to 90.47%. Acc. EC0993391 and
IC0633096 were identified as highly resistant (<5% bud fly
damage) and IC0498795 and EC0099001 as resistant (<10%
bud fly damage) and most stable genotypes over the eight
tested environments for bud fly infestation.

4.5.10. Development and evaluation of Reference set
for resistance to Alternaria blight in linseed
germplasm

A reference set of 244 germplasm for Alternaria blight
resistance identified through multi-location-year
environments epiphytotic field conditions at hot spot
locations (Kanpur and Raipur) was validated under the

Linseed Network Project. In the field conditions at hot spot
locations (Kanpur and Raipur), 14 acc. exhibited resistant
reactions and 67 moderately resistant reaction against a mix
inoculum of two isolates (Delhi and Kanpur) of Alternaria
lini. Further, the screening under epiphytotic conditions at
IARI, New Delhi revealed six genotypes namely-IC0385354,
IC0499104, IC0523800, IC0591124, EC0718850 and
IC0498580 as resistant against two isolates (Delhi and
Kanpur). Among the wild type, 05 acc. (EC993387,
EC1073070, EC1073113, EC1073116, EC1073127)
exhibited resistant reactions at all the locations including
artificial epiphytotic conditions at Delhi.

4.5.11. Evaluation of Fababean International
Chocolate Spot Nursery

In this trial, 23 entries and 3 checks (Rebya-40, HFB-1,
Vikarant) were evaluated in RBD with 3 replications during
Rabi 2022-23 for resistance against chocolate spot disease.
None of the entries possesses resistance to Chocolate spots.
However, ET-226468, ET-226481, ET-226474 and ET-226469
have shown some tolerance to Chocolate spot disease. The
experiment will be repeated during next crop season for
confirmation of results.

4.6. Germplasm evaluation for abiotic stress

4.6.1. Development and evaluation of barley mini-core
collection for salinity tolerance

A mini-core collection of barley germplasm was extracted
from the barley core set germplasm (678 acc.). The mini-
core collection was constituted of 107 acc..To identify novel
donors imparting salt tolerance, barley mini-core collection
comprising 107 Hordeum vulgare germplasm and 3 wild acc.
from the National Genebank were evaluated under salt stress.
The screening was done under salt stress (200 mM NaCl) at
early growth and the adult plant stage based on morpho-
physiological traits including salt uptake parameters. Further,
the possible role of the candidate gene Hordeum vulgare root
abundant factor (HvRAF)was studied by deciphering allelic
variation and expression analysis in selected salt tolerant
and susceptible acc.. Salinity caused a drastic reduction in
growth and severely affected ion homeostasis resulting in a
decline in grain yield by 65.35% compared to control. Acc.
EC0578359, EC0578251, IC0547723, EC0123148,
EC0299361, EC0177250 and IC0247671 were identified as
the most promising salt-tolerant genotypes. Further
investigation of allelic variation in HvRAF revealed a total of
26 SNPs, of which 10 were non-synonymous, 8 were
synonymous and 5 were conserved. Haplotype variant
analysis indicated two major haplotypic groups (Hap 1 and
Hap 2) for HvRAF, of which Hap 2 was found to be more
prevalent than Hap 1 (Fig. 4.5). Salt-tolerant phenotype
exhibited the physiological basis of tolerance and upregulated
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expression of HvRAF, although none of the identified Hap
groups could be associated with salt tolerance suggesting
the governance of the trait by multiple loci.

4.6.2. Evaluation of barley core collection for terminal

heat tolerance

Barley core collection (678 acc.) was evaluated for
individual and combined heat and drought stress tolerance
at ICAR-NBPGR, Issapur farm in ABD for the second
consecutive year. Heat stress was imposed by growing plants
under normal sown and late sown conditions and drought
stress was imposed by withholding irrigation post-anthesis.
Observations were recorded for various physiological (NDVI,
canopy temperature, leaf area index, chlorophyll content,
chlorophyll fluorescence) and agro-morphological traits.
Promising germplasm for grain yield/plant: EC0578633,
IC0397017, IC0445933 (>15 g) and hundred-grain weight:
IC0138111, IC0138120, IC0138294 (>5g) were identified.

4.6.3. Screening of mungbean core collection for

salinity stress tolerance

A total of 400 acc. of mungbean core collection were
screened for salinity stress tolerance under hydroponics
conditions. Standard nutrient media (Hoagland solution) was

used for growing mungbean seedlings, and an incremental
increase of salt (NaCl) concentration up to 150 mM was given
for salinity stress. Along with the mungbean core collections
prominent mungbean varieties viz. IPM2-14, IPM02-3,
SML668, MH421 and PDM139 were repeated in each try to
check the environmental variation. Salt stress was quantified
based on the parameters viz. shoot drooping, shoot and
root length, plant biomass and spectral-based parameters
viz. Chlorophyll content Index, Total Chlorophyll (μg/cm3),
Greening Index, Normalized Difference Vegetation Index,
Photochemical Reflectance Index, Plant Senescence
Reflectance Index, Water band Index, etc. Some promising
salt tolerant acc. viz. EC313926, EC396401, EC396402,
EC398901, EC511376, IC118994, IC148541, and IC305293
were identified.

4.6.4. Evaluation of durum wheat germplasm for

drought stress tolerance

A set of 455 wheat acc. along with five checks (HI-1531,
HI8663, HI8627, UAS428, MACS4028) was evaluated at
NBPGR Issapur farm in ABD during Rabi 2022-23. These acc.
were grown under normal and drought-stress conditions.
Data were recorded for 12 agro-physiological traits. Under
drought condition, superior acc. over the best check (HI1531)

Fig. 4.5. Schematic representation of identification of two major haplotypes reconstructed for HvRAF gene across the
selected panel of salinity tolerant and susceptible Barley accessions. (a) Gene structure of HvRAF representing the posi-
tional localization of SNPs in the exonic region; (b) The header of each column refers to base pair position of the variant
relative to the start codon of HvRAF while the lowermost row represents the synonymous and non-synonymous single
amino acid polymorphism (SAPs) highlighted in yellow coloured
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were identified, for example, grain yield (g): IC277751,
EC549435, IC539231, IC542858, IC128381, IC542695,
EC534566, IC542115, IC539331, IC128378; thousand grain
yield (g): IC252755, IC277740, IC535647, IC335772,
IC321846, IC542673, IC535819, IC574499, EC299111.

4.6.5. Multi-location evaluation of dicoccum wheat
against drought, terminal heat and combined
stress under NICRA project

Under the NICRA project, 192 acc. of dicoccum wheat
germplasm were grown for evaluation against drought,
terminal heat and combined stress at ICAR-NBPGR Pusa
Farm, New Delhi and ARI, Pune in alpha lattice design with 2
replications using five checks, DDK1025, DDK1029, C306,
Raj 3765, MACS2925. Observations were recorded for 16
agronomic and physiological traits. Promising germplasm
identified under combined drought and heat stress conditions
for grain yield are: IC593663, IC551397, IC551398, EC6839,
IC138331, IC551399, IC402045, EC590345, EC577404,
EC6909. During rabi 2023-24, identified promising
germplasm (IC535302, IC47037, EC06912, IC535082,
IC534587, EC577404, etc.) based on stress susceptibility
index for grain yield will be grown and validated for
deciphering the physiological and biochemical mechanism of
stress tolerance.

4.6.6. Screening of chilli germplasm against abiotic
stresses

In a preliminary study on cold tolerance in chilli (180
acc.), twenty-six acc. viz.,IC632426, IC632432, IC505225,
EC777200, EC769427, IC119526, IC605260, IC119558,
IC119427, EC559423, IC119385, IC119653, EC382017,
IC280221, EC402110, IC502177, IC588539, IC505321,
IC119581, EC559436, EC787667, IC265011, IC643853,
EC362911, EC737650, IC594881 were found cold tolerant.
Further, out of 217, 8 acc. of chilli viz., EC559447, EC559461,
EC559671, EC773142, IC413846, IC537585, IC545737 and
IC631918 were identified as heat tolerant in second-year
evaluation trial conducted during summer 2023 which
performed better for traits like yield per plant, number of
seeds per fruit, canopy temperature, canopy temperature
depression, pollen viability (%), photosynthetic rate,
transpiration rate, chlorophyll content, malondialdehyde,
peroxidase, catalase and superoxide dismutase.

4.6.7. Evaluation for terminal heat tolerance in Indian
mustard

A total of 402 Indian mustard acc. including seven checks,
PM 28, PM 32, Pusa Bold, Pusa Tarak, Pusa Krishna, Rajat
and RH 30, were evaluated for terminal heat tolerance at
ICAR-NBPGR Farm, New Delhi in Alpha lattice design under
normal and late sown conditions during rabi 2022-23. The

promising germplasm identified for terminal heat tolerance
were: Yield per plant (35-40g): IC267696, EC766322,
EC765823, IC374698 & IC398763; 1000 seed weight (>4.5g):
IC399684, IC267696 in late sown conditions.

4.6.8. Evaluation of Reference set for drought tolerance
in linseed germplasm

The drought tolerance reference set comprising 200 acc.
(150 tolerant, 17 moderate and 33 sensitive) was evaluated
under controlled conditions and in pots in a completely
randomized design (CRD) in two replications for studying
the root system architecture in well-irrigated and drought-
stress conditions. High-yielding genotypes under drought-
stressed and non-stressed conditions- Stress Tolerance Index
(STI > 0.7): EC0041466, EC0455084, EC0541226,
IC0096530, IC0096540, IC0096601, IC0356276,
IC0385343, IC0385397, IC0498992, IC0499176,
IC0525941, IC0526133, IC0606067, IC0629218, IC0629220
were identified. High throughput phenotyping technique
using an Unmanned aerial vehicle (UAV/drone) was also
attempted wherein multispectral imaging of the linseed
germplasm will be used to interpret and analyze the
phenotypic data of irrigated and rainfed fields.

4.6.9. Development and evaluation of the linseed core
collection for terminal heat tolerance

The large-scale characterization for 36 traits of 2,576
linseed germplasm acc. was done for up to 6-year-location
environments (4 seasons at Delhi and 2 seasons at Akola) to
develop a multipurpose core collection maximizing genetic
diversity and representativeness of the whole germplasm
collection conserved at National Genebank. The core
collection (259 acc.) has been sown under timely and late
sowing conditions in alpha lattice design at two locations to
identify potential heat-tolerant germplasm. Observations
are being recorded for various physiological (NDVI, canopy
temperature, leaf area index, chlorophyll content, chlorophyll
fluorescence) and agro-morphological traits.

4.6.10. Development of Reference sets for salt
tolerance in linseed germplasm

The Reference sets for salt tolerance in linseed
germplasm were developed based on two-year evaluation
data of two locations under saline and alkaline environments.
The Reference set for salinity stress comprised 396 acc. and
the Reference set for sodicity tolerance had 299 acc. including
tolerant, moderately tolerant, moderately susceptible and
susceptible genotypes.

4.7. Achievements under CRP-Agrobiodiversity

4.7.1. CRP-Agrobiodiversity (Wheat)

A total of 455 wheat acc. for initial screening and 46 acc.
in the replicated trials were evaluated during rabi 2022-23



62

DIVISION OF GERMPLASM EVALUATION

for biotic stress traits, yellow rust and brown rust (PAU,
Ludhiana), brown rust, black rust and powdery mildew (IARI,
RS, Wellington), yellow rust and quality traits (IIWBR, Karnal)
as listed in Table 4.9. Biochemical analysis of grain samples
(411 acc.) from NBPGR, Delhi was carried out at IIWBR, Karnal
for protein content and sedimentation value. Identified
promising acc. are given in Table 4.7.

4.7.2. CRP-Agrobiodiversity (Mustard)

A total of 1000 acc. of B. juncea were screened for
orobanche tolerance at SKNU, Jobner and HAU, Hissar under
sick plot at field condition. Out of them 26 acc. i.e. IC491433,
IC267538, IC491032, IC491584, IC249624, IC253075,
IC398655, IC342780 etc. found tolerant to
orobanche.Indian mustard germplasm (1000 acc.) were
screened at PAU, Ludhiana and DRMR, Bharatpur during
2022-23 with an artificial stem inoculation technique and

using susceptible check (NRCHB 101 and NRCYS 5-2). About
23 acc. at DRMR, Bharatpur and 13 acc. at PAU showed
resistance to sclerotinia having PDI=0. The acc. IC264824
showed resistance for sclerotinia at both locations.

4.8. Biochemical Evaluation

4.8.1. Quality evaluation of germplasm of different
crops

A total of 8,556 acc. of Cereals (5,244) including Rice
(1,082) and wheat (3,751); oilseeds (2,425) including Brassica
(150), Linseed (452), and sesame (1,823); legumes (450)
including mungbean core and its microgreens (300) and
Lathyrus (150), fababean (24); vegetable (578 accs. of Chilli);
Fruits (17 accs. of Aegle marmelos) and potential crops (229)
including Job’s Tear (121), amaranth (40), chenopodium (68)
were evaluated for various quality traits and the trait-specific
acc. identified are listed in Table 4.8.

Table 4.7: Promising acc. identified in wheat germplasm

Traits Locations Promising acc.

Stem rust, brown IARI-RS, Wellington IC138898, IC47800, EC11071, EC12941, EC11074, EC6909, EC577398, EC11386, EC577406,
rust and Powdery EC577409, IC448026, IC535110, IC535127, IC535129, IC535143, IC535151, IC35174,
Mildew IC138475, EC609395 & EC299074

Yellow rust IIWBR, Karnal Validated entries (20 No.)- EC578115, EC578064, EC299111, EC299157, EC299171,

EC577932, etc.

Yellow rust & PAU, Ludhiana IC111820, IC309879, IC335525 , IC335573, IC35151, IC445404, IC445436, IC536037,
Brown rust IC534538, IC464099, EC276769, EC277359, EC299085, EC299178, EC299189, EC299283,

EC299287, EC534545, EC463907, IC614988, IC614994

Quality traits: IIWBR, Karnal IC528991(16.87),IC533534(16.66), IC543302(15.53), EC574123(15.24), EC12332
Protein content (15.92), EC217803(16.07), EC217804(17.32), EC576954(16.04), EC577427(16.4),
(> 15% ) EC10596(15.05), IC47790(15.14)

Table 4.8: Quality traits of different crops germplasm along with superior/promising acc.

Crop Acc. Traits Range Mean± Best check/ Superior/promising acc.
Std.dev normal value

Cereals

Rice 1,082 Protein % 8.38-12.2 10.6 ± 0.46 BPT5204 (8.4) Protein > 11% -IC386358, IC206830, IC518120,

IC85930, IC205951, IC612377

Starch % 71.2-77.3 74.2± 0.338 BPT5204 (75.6) <72%- IC74751, IC435440, IC378783, IC380463

Amylose % 14.8 -33.3  26.1 ± 3.36 BPT5204 (25.7) Amylose >28% -IC516811, IC518677, IC206040,
IC516811, IC203309

Phytate % 0.121-1.18 0.527± 0.31 BPT5204 (0.613) <0.2% IC455343, IC203451, IC466280, IC257019,

IC123690

Wheat 3,725 Amylose % 7.20-32.6 22.7 ± 2.79 PBW771 16.1% Amylose >29% -IC406690, IC26729, IC532179,
IC128177, IC397959, IC0524298, IC82161,
IC0252831, IC333187, IC252876,IC212145,

ET201192, IC542076, IC427140
Amylose < 12%-EC339601, EC542277, PUB9416204,
IWA 8609545, IC530075, IC296727, IC138419,

IC0252849, IC528888
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Crop Acc. Traits Range Mean± Best check/ Superior/promising acc.

Std.dev normal value

Oilseeds

Brassica 150 Oil% 25.72-45.93 40.34±4.62 Pusa Jaikisan EC766611 (45.93), IC766556 (45.31), EC766401
(Validation) (40.23) (44.48), EC766598 (44.43), EC766597 (44.15),

EC199744 (44.13), IC422161 (43.47), IC371721
(44.12), EC766423 (43.87), EC634291 (43.83),
IC355319 (43.53), IC521377 (43.46), EC766431
(43.30), EC347852 (43.12)

Linseed 452 Oil% 33.14-47.45 38.12±6.97 JLS67 (45.02) IC0585301, IC0498709, IC0385395 >45%
(Validation)

361 Protein% 16.01-23.96 20.01±4.87 T-397 (21.35%) IC0599399, EC0718823, IC0498404 >22%

Sesame 1201 Oil % 34.11-53.21 46.01±9.15 TMV-7 (53.54%) EC346376> 53.5%

1823 Protein 13.01-26.33 20.86±8.85 RT346 (24.55%) EC346577, IC0500856 >25%
(including
validation)

250 Phytic acid 0.006±2.03 1.34±0.52 IFCT, 2017 IC0511064<1%
(validation) recommended

Pulses

Mung 300 Total phenol 0.10-0.34 0.22±0.04
bean core (%)

Dry seeds FRAP assay 0.09-0.42 0.20±0.05
(%)

Soluble Sugar 0.36-0.82 0.55±0.08
(%)

Mung 300 Total phenol 0.13-0.98 0.68±0.18
bean core (%)

Micro FRAP assay 0.22-0.98 0.53±0.15
greens (%)

Soluble Sugar 0.22-0.99 0.75±0.17
(%)

Mung 300 Ca (ppm) 262.0-1322.5 688.9±134.3 IC426772 (1322.46), IC400162 (1112.32),
bean core IC119035 (1103.03)

CO (ppm) 0.01-0.32 0.09±0.07 IC39454 (0.32), EC528093 (0.31), IC118998 (0.3),
IC436534 (0.3), IC103878 (0.29), IC267672 (0.29)

Cu (ppm) 2.85-11.25 6.23±1.36 IC118998 (11.25), IC488573 (10.82), IC424989  (9.71),
IC257571 (9.22), IC314568 (9.15), IC436813 (9.14)

Fe (ppm) 8.49-265.16 34.85±19.19 IC10932-5 (265.16), IC8854 (136.2), IC314925
(94.32), IC39493 (90.85)

K (ppm) 4043.1- 9984.5± IC118979 (12562.9), IC626176 (12509.47),
12562.9 1360.1 IC488879_1 (12452.09), IC507281 (12208.38),

IC489062 (11991.03)

Mg (ppm) 654.3- 1313.6± IC488833 (1712.41), IC118998 (1681.62),
1712.4 150.7 IC597670 (1639.67), IC118979 (1635.94),

IC355610 (1632.13)

Mn (ppm) 6.66-28.56 15.65±3.50 IC283532 (28.56), IC53778 (27.91), IC102954
(25.85), IC43600 (25.6)

Mo (ppm) 0.01-4.14 0.45±0.52 IC426772 (4.14), IC626176 (3.52), IC565295 (2.84)

Na (ppm) 0.10-71.82 15.95±12.10 EC396125 (71.82), EC397140 (60.2), IC338882
(58.91), IC39391 (55.07), EC272454 (53.25)

P (ppm) 2210.4- 3582.9± IC488833 (4807.99), IC626176 (4555.38),
4808.0 378.7 PLM666 (4534.92), IC507272 (4487.94),

IC118998 (4454.81)
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Crop Acc. Traits Range Mean± Best check/ Superior/promising acc.

Std.dev normal value

S (ppm) 187.3- 1669.7± IC488833 (4807.99), IC626176 (4555.38),
2476.2 389.5 PLM666 (4534.92), IC507272 (4487.94),

IC118998 (4454.81)

Se (ppm) 0.01-0.87 0.17±0.14 IC314925 (0.87), IC39493 (0.86), EC528607 (0.65)

Zn (ppm) 9.72-32.32 21.27±2.86 IC118998 (32.32), IC121200 (32.21), IC488833

(27.45), IC76492 (27.42)

Grasspea 150 Protein % 25.2-32.6 27.6 ± 1.39 Ratan (27.6) >29% IC208430, IC0635672

Starch % 26.2-39.0 32.9± 3.54 Ratan (32.0) >38% IC0634654, IC421914

Sugar % 3.87-8.83 6.48± 1.31 Narayangon (6.02) > 8.0% IC208430, IC148364

Phenol % 0.39-1.19 0.701 ± 0.19 Ratan (0.76) > 1.0% IC421914

Dietary 6.75-19.9 15.1± 3.49 Ratan (13.2) > 18% IC208430, IC0634662

Fiber %

Ash % 1.76-3.81 2.58± 0.49 Prateek (3.11) Prateek

Iron mg/100g 6.45-16.4 10.1± 2.15 Mahateora (10.3) Mahateora

Zinc mg/100g 4.40-10.2 6.81± 1.12 Ratan (8.79) Ratan

ODAP mg/g 0.07-0.34 0.18± 0.06 Ratan (0.162) <0.1 mg/g (IC0634755, IC0634654)

Vegetables

Chilli 578 Capsaicin mg/g 1.04-6.78 3.43± 1.05 Pusa Jwala (2.985) > 6mg/g IC593900

Fruits

Aegle 17 Skull/cell 1.12-3.21 2.29±0.51  2.5 (Normal Value) IC639274  (<1.5 mm)
marmelos thickness

(mm)

Anti-oxidant 0.054-0.116 0.090±0.02 NA IC639282

(FRAP) %

Total Phenols (%)0.953-2.294 1.666±0.39 2.0 (Normal Value) IC639276

Potential crops

Job’s 121 Protein % 11.1-23.3 16.2± 2.32 NC-3 (16.1) >20% IC416884, IC332621, IC416897, IC334317,

tear IC419466, IC540173

Sugar % 0.554-1.95 1.02± 0.267 NC-3 (1.75) NC-3

Starch % 40.4-63.7 52.6± 3.76 Hemame(50.1) >60% IC540256, IC540266, IC614052

Dietary Fiber % 5.29-23.7 15.0-3.88 NC-3 (18.3) <8% IC540256, IC89381, IC614052

Crude fat % 1.81-6.41 2.91± 0.89 NC-3 (4.66) >5% IC625390, IC591724, IC604159, IC540181

Phenol% 0.181-0.962 0.371± 0.144 Hemame (0.350) >0.9% IC374506, IC326203,

Iron mg/100g 2.32-37.8 11.8± 6.96 NC-3 (12.6) >30 mg/100g IC- 0643936, IC630437

Zinc mg/100g 1.61-7.19 3.96± 1.21 NC-3 (3.56) >6.0 mg/100g IC – 89389, IC89384

Amaranth 40 Protein % 8.93-15.93 12.72±1.84 RMA-7 (13.3) EC169790 (15.93), EC289393 (15.51),  EC345797
(15.31), EC198127(15.26)

Lysine 2.78-6.99 4.96±0.99 Suvarna (5.53) IC258250 (6.99), IC540860 (6.55), IC540832

(g/16g N) (6.07), EC289385 (5.59)

C. quinoa 35 Protein% 9.89-16.12 12.47±1.83 Himshakti (11.81) IC363733 (16.12), EC507738 (15.80), EC507744

(14.76), EC507749 (14.68)

Oil % 5.91-9.23 8.29±0.64 Himshakti (8.41) EC896092 (9.23), EC896062 (9.21), EC896098 (9.21)

C. album 33 Protein% 11.67-15.80 13.88 ±1.38 Himbathua (15.21) IC381106 (15.80), IC007957 (15.40)

Oil % 6.65-7.87 7.42 ±0.36 Himbathua (7.84) IC13420 (7.87), IC341701 (7.85)
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4.8.2. Evaluation of fababean selections for low vicine-

convicine and tannin contents

Seeds of 24 single plant progenies of white flower
selections along with checks were harvested during Rabi 2021-
22 and Rabi 2022-23, and analysed for validation of low
Vicine–convicine and low tannin content. Vicine–convicine
ranged from 0.19-0.49 and 0.17-0.47%, respectively, in
comparison to check HFB-1 (0.65%). Selections ET226462-2
(0.19 and 0.17%), ET226412-2 (0.21 and 0.22%), ET226466
(0.29 and 0.30%), ET226559-1 (0.30 and 0.31%), ET226560-
2 (0.30 and 0.31%), ET226489-2 (0.30 and 0.32%),
ET226560-1 (0.31 and 0.31%), ET226483 (0.32 and 0.29%),
ET226559-2 (0.32 and 0.33%), ET226574 (0.34 and 0.35%)
and ET226520 (0.38 and 0.41%) were validated for low
Vicine–convicine.Condensed tannin content was found low
0.005 to 0.09% Leucocyanidin equivalent (Rabi 2021-22)
and 0.009-0.082% Leucocyanidin equivalent (Rabi 2022-23)
in all the white flower selections in comparison to checks
which have condensed tannin >0.62 % Leucocyanidin
equivalent. Some of the promising acc. with negligible tannin
content based on data included  ET226560-1 (0.005%;
0.009%), ET226557 (0.011%; 0.016%),  ET226509 (0.005%;
0.01%), ET226489-2 (0.016%;0.027%), ET226489-1 (0.016;
0.027), ET226412-1 (0.016; 0.021), ET226559-1(0.027;
0.038), ET226498 (0.021;0.027), ET226466 (0.027;0.029),
ET226462-2 (0.022;0.038), ET226462-1 (0.043; 0.038),
ET226412-2 (0.049;0.033), ET226408 (0.033;0.043),
ET226468 (0.016; 0.027).

4.8.3. Effect of different Nitrogen levels on seed protein

content in wheat acc. identified for high protein

content

Wheat acc. (26) promising for high seed protein content
along with four checks (C 306, Raj 3765, HD 2967 and DDK
1025) were evaluated under different nitrogen levels (0, 40,
80 and 120 kg N/ha) in Split Plot Design with four replications
during Rabi 2021-22 to ascertain the stability of this quality
trait. On an average basis, the application of nitrogen
significantly influenced the protein content in grain from
12.73% in control to 13.89% at 120 kg N/ha (Table 4.9).
Promising acc. EC576816, IC534892, EC577512, IC252668,
IC539313, EC339632 and EC576792 were identified with
high seed protein content (>14%) at low (control) N
treatment. These acc. showed better performance at all N
treatments including low nitrogen levels. Similarly, promising
acc. with high protein were also identified for recommended
N application treatment. Three acc. EC576816, IC534892
and EC577512 showed high protein content (more than
15%) at 120 kg N/ha. In some of the acc., the protein content
was high at lower N doses compared to120 kg N/ha.

4.8.4. Phytochemical Evaluation of Medicinal and

Aromatic Plants

Quality evaluation of 318 acc. of medicinal and aromatic
plants including Murraya koenigii (23 accs.), Ocimum species

(20 accs.), Cymbopogon species (51 accs.), Bacopa monierii (2
accs.), Mucuna species (25 accs.), Costus speciosus (3 accs.),

Abelmoschus moschatus (2 accs.), Zingiber zerumbet (1)and
Fagopyrum species germplasm (191 accs.) were performed.
High value Bacoside acc. of Bacopa monnieri from Thrissur
station were validated for Bacoside A content and two
superior acc. IC554586 (3.59 -3.91%) and IC554588 (3.36 -
3.62%) were confirmed containing high Bacoside A content
consequently over the four years of chemical analysis by
HPTLC. Superior accession of Zingiber zerumbet (IC647593)
was validated for high zerumbone content (79.40 – 82.00%)
in rhizomes essential oil over the fourth consequent years.
Results of quality evaluation of medicinal and aromatic plants
germplasm are presented in Table 4.10 and Table 4.11 along
with superior  acc..The essential oil composition of aromatic
crops germplasm analyzed by GC/FID which showed distinct
major compounds and chemotypes are presented in Table
4.12.

4.9. Pre-breeding for genetic base enhancement

4.9.1. Genetic enhancement and creation of genetic

variability in flax

The interspecific population (F
3
) derived from a cross

between cultivated variety, T397 of linseed (L. usitatissimum)
and its wild progenitor, EC993389 (L. bienne) was assessed
for the genetic diversity created through wide hybridization
and selecting a few progeny lines with superior lines for
different agro-morphological traits. A population comprising
805 selected plant-to-progeny lines were sown in ABD design
along with seven checks including parents. Huge variability
was recorded for the traits viz., Total plant height (PH) (38-
112 cm), Technical plant height (TPH) (11-63 cm), Number
of primary branches per plant (BPP) (4-26) and, capsule per
plant (CPP) (19-1181). The values for best check (BC) and
wild parent (W) for these traits ranged from 75.66 (W)-
85.75cm (BC) for PH, 35.33(W)-46.13(BC) for TPH, 9.21(BC)-
9.33(W) for BPP and, 176.83 (BC)-488.67 for CPP (Fig. 4.6).
Individuals showing high values of these traits beyond the
parental limits (Fig. 4.7) were selected further for isolation
and fixation of the trait.

4.10. Establishment of Field genebank at NBPGR,

Issapur Farm

In the year 2023, germplasm of RET and multipurpose
tree species including underutilized fruits, nuts and fodder
were collected from drier areas of Bundelkhand,
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Table 4.9: Interaction effect of genotypes and nitrogen levels on protein content in wheat grain

Genotypes/N Level Control 40 kg N/ha 80 kg N/ha 120 kg N/ha Mean

EC577512 14.79 15.00 15.09 15.21 15.02

EC576792 14.00 14.04 14.18 14.18 14.10

IC531183 11.55 11.77 12.08 13.83 12.30

EC592592 11.59 12.08 12.16 12.82 12.16

IC252668 14.46 14.48 14.74 14.78 14.61

IC290234 13.94 13.96 14.04 14.09 14.01

IC144903 11.37 12.48 13.21 13.55 12.65

EC299095 12.32 14.26 13.87 13.91 13.59

IC539313 14.25 14.41 14.50 14.75 14.48

IC128150 13.48 13.54 13.96 14.00 13.74

EC11360 11.93 12.78 13.74 13.58 13.00

IC533610 12.51 13.54 14.38 14.65 13.77

IC542063 12.96 14.04 15.18 15.31 14.37

IC252440 11.64 12.17 12.71 13.01 12.38

EC577693 12.87 13.13 13.21 13.26 13.11

IC542799 13.25 13.43 14.75 13.83 13.81

IC252419 13.78 14.47 14.57 14.79 14.40

IC406688 12.43 14.74 14.74 14.31 14.05

EC576930 11.29 12.25 12.73 13.48 12.44

Kharchia 10.54 10.83 12.03 12.29 11.42

IC535330 11.33 12.38 13.65 13.87 12.81

EC576816 15.05 15.15 15.14 15.49 15.21

EC339632 14.04 14.66 14.91 14.96 14.65

IC145522 12.00 12.38 12.56 12.64 12.40

EC11258 12.03 12.69 13.69 14.09 13.13

IC534892 14.92 15.27 15.36 15.40 15.24

C 306 10.68 10.89 11.42 11.68 11.17

RAJ3765 12.85 13.44 13.56 13.75 13.40

HD2967 12.57 12.69 12.72 12.89 12.72

DDK1025 11.46 11.81 11.99 12.41 11.92

Mean 12.73 13.29 13.70 13.89  

 CD N level  0.11   

 Genotypes  0.18   

 Gen X Tr  0.37   

Gandhmardan hills of Eastern India, Siwalik hills and different
institutes. Germplasm of 21 species were added in 2023
making the total number of species collected 101. Twelve
acc. of Dalbergia sissoo germplasm, tolerant to fusarium wilt
were established at 99% survival rate after 2 years of
transplantation (Fig. 4.8). The new additions are given in
Table 4.13.

4.11. Germplasm supply and seed multiplication

4.11.1. Germplasm supply

A total 4,980 acc. of various crops including wheat (598),
barley (98), maize (187), Brassica (400), sesame (75), and
linseed (9) were supplied to 15 indenters belonging to ICAR
institutes, SAUs and other research organizations. In
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Table  4.10. Quality Analysis of Aromatic Plants Germplasm

Plant Name (Acc.)(Common name) Plant part used Essential oilrange (%) Superior Acc.

Murraya koenigii (23) (Curry leaf) Leaves 0.80 - 2.33 (DWB) IC635983, IC645821, IC635970,
IC645814, IC644948

Cymbopogon martini (49) (Palmarosa) Herbage 0.27 - 1.09 (FWB) IW4478, IW4499-A, IW4505,

IW4480, IW4501-A

Cymbopogon winterianus (1) (Javacitronella) Herbage 0.68 - 0.71 (FWB) -

Cymbopogon citratus (1) (Lemon grass) Herbage 0.26 - 0.28 (FWB) -

Abelmoschus moschatus(2) (Muskdana) Seeds 0.20 - 0.28 (DWB) -

Zingiber zerumbet (1) (Shampoo ginger) Rhizomes 1.67 - 1.96 (DWB) IC647593

Table  4.11. Fatty Acid Composition (%) of Seed Oils of Some Medicinal and Potential Crops

Fatty acid Mucuna Abelmoschus Costus Fagopyrum Fagopyrum
pruriens (25) moschatus (2) speciosus (3) tataricum (132) esculentum (59)

Palmitic acid 16.68 - 26.04 19.93 - 21.43 24.99 - 28.73 13.24 - 15.78 14.62 - 18.88

Oleic acid 22.88 - 69.85 41.90 - 52.18 24.39 - 29.60 32.30 - 41.08 29.53 - 39.35

Linoleic acid 8.88 - 34.19 19.59 - 22.18 26.87 - 32.12 35.61 - 42.64 34.73 - 43.86

Linolenic acid 0.18 - 5.50 - 0.98 - 3.42 1.74 - 3.67 1.30 - 3.32

Stearic acid 2.80 - 10.11 3.35 - 3.85 7.43 - 8.45 1.19 - 2.35 1.52 - 2.05

Arachidic acid 0.07 - 2.26 0.13 - 0.83 0.21 - 1.11 0.99 - 2.15 1.73 - 3.21

Table  4.12. Chemical Composition of Volatile Essential Oils from Aromatic Plants Germplasm

Plant Name (Acc.) Major Aroma Compounds Identified Superior Acc.
(Common name)

Murraya koenigii (23) (E)-β-Caryophyllene (31.21 -55.22%), α-Humulene, α-Selinene, IC645814, IC645847, IC635982,
(Curry leaf) (Z)-β-Farnesene, Caryophyllene oxide, Farnesol IC645803, IC645817

Cymbopogon martinii Geraniol (65.61-82.94%), Geranyl acetate, Farnesol (EZ), IW4488, IW4514, IW4490,

(49)(Palmarosa) Linalool, Neryl acetate IW4508, IW4514-A

Cymbopogon winterianus Citronellal (68.30%), Geraniol, Citronellol,Geranyl  acetate, -

(1) (Java Citronella) Germacrene B, α-Cadinol

Cymbopogon citratus Geranial, Neral, Myrcene, Linalool, Geraniol -
(1)(Lemon grass)

Zingiber zerumbet Zerumbone, α-Pinene, 1,8-Cineole, Camphene, Camphor, IC647593

(1)(Shampoo ginger) α-Humulene, Caryophyllene oxide, Humulene epoxide I

Abelmoschus moschatus Farnesyl acetate, Ambrettolide, Farnesol, Caryophyllene oxide, -

(2)(Muskdana) Nerolidol, (E)-β-Farnesene, (E)-β-Caryophyllene

Ocimum americanum Camphor, α-Pinene, β-Pinene, Myrcene, Camphene, ρ-Cymene, IC641778, IC641714

(2)(Hoary basil, γ-Terpinene, Limonene
American basil)

Ocimumbasilicum (E)- Methyl cinnamate, (E)-β-Ocimene, Linalool,(Z)- Methyl IC641769, IC641721, IC599357

(9)(Sweet basil) cinnamate, Methyl eugenol, α-Gurjunene

Ocimum tenuiflorum Eugenol, Methyl eugenol, Zonarene, α-Humulene, (E)-β- IC641706, IC641750

(8)(Holy basil) Caryophyllene, Caryophyllene oxide

Ocimum citriodorum Neral, Geranial, Linalool, (Z)-α-Bisabolene, (E)-β-Caryophyllene, IC624514
(1)(Lemon basil) Camphor, β-Selinene
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Fig. 4.6. Frequency distribution plots for potential traits
in interspecific population of flax

Fig. 4.7. Representative picture depicting high number of
capsule and branching per plant in flax

Table 4.13: List of tree species added to the field genebank at Issapur Farm

Type of tree species Species collected, propagated/Established Nos

Underutilized fruits Alangium salviifolium (Ankul), Milisua tomentosa (Kari), Eriobotrya japonica (Loquat), Syzygium 13
salicifolia and Syzygium nervosum (wild relatice of Jamun), Artocarpus lacucha (Badhal), Dyospyrus
melanoxylon (Tendu), Carissa carondas (Karonda), Myrica esculentum, Carya arborea, thonless Bael,
var Gomayasi (Aegle marmelos),  Limonia acidissima (Kainth or wood apple), Annona squamosa
(Custard apple)

Fodder tree Grewia optiva (Dhaman, Beul, Bhimal) 1

RET and Medicinal tree Gardenia gummifera (Bhurudu), 1

Edible Dye Bixa orelana 1

Sampoo/Detergent Acacia concina 1

Toy making Wrightia tinctoria 1

Ply and pulp wood Casuarina equisetifolia, Chukrasia tabularis (Indian red wood) 2

Timber Tectona grandis 1

Gardenia gummifera, a threatened under-utilized fruit tree Unique germplasm of Mahua (Madhuca latifolia) with 4.5 cm
seed length
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Overview of the field genebank at Issapur after 2 years of establishment Fusarium wilt tolerant germplasm of Shisham
(Dalbergia sissoo)

Fig. 4.8. Unique acc. established in Field Genebank along with its overview at Issapur farm

Research Programme (Code: Title, Programme Leader)

Code: PGR/GEV-BUR/DEL-1.00: Characterization, evaluation and documentation of genetic resources of agri-horticultural crops (RK Gautam)

Code: PGR/GEV-BUR/DEL-1.01: Characterization, Evaluation and Documentation of Wheat, Barley and Triticale Germplasm (Jyoti Kumari,

Vikender Kaur, Sundeep Kumar, Sandeep Kumar, S K Kaushik, Pardeep Kumar)

PGR/GEV-BUR/DEL-1.02: Characterization, Evaluation and Documentation of Maize Germplasm (Ashok Kumar, Jyoti Kumari, Ishwar Singh,

K S Hooda, Sapna)

PGR/DGE-BUR-DEL01.03: Characterization, Evaluation and Documentation Of Pulses Germplasm (Gayacharan, Kuldeep Tripathi, Rakesh

Bhardwaj, Jameel Akhtar, Z. Khan)

PGR/GEV-BUR-DEL.01.04: Characterization, Evaluation and Documentation of Oilseeds Germplasm (Rashmi Yadav, Sandeep Kumar,Vikender

Kaur, Sapna, Jameel Akhtar, VS Meena, Mamta Singh, RK Gautam)

PGR/ DGE –BUR-DEL-01.05: Characterization, evaluation and   documentation of vegetable, fruit and ornamental crops germplasm [Vinod

Kumar; SK Yadav, Pragya, VS Meena, Bharat Gawade, Pooja Kumari, BR Meena, Rajkiran (on study leave), NL Meena (on study leave)]

PGR/GEV/BUR-DEL-01.06: Biochemical Evaluation of Field and Vegetable Crops Germplasm (Rakesh Bhardwaj; Sandeep Kumar, Manjusha

Verma, Sapna, Nand Lal Meena(on study leave), VS Meena, Madhubala Priyadarshi)

PGR/ DGE-BUR-DEL-01.07: Characterization and Evaluation of Medicinal and Aromatic Plants Germplasm (Archana Raina, Ashok Kumar,

Ishwar Singh, Rakesh Singh, K P Mohapatra)

PGR/GEV-BUR-DEL01.10: Characterization of Wild Species and Pre Breeding in Selected Crops (Vinod Kumar, Mohar Singh, Celia Chalam, MK

Rana, KS Hooda, Gayacharan, Kuldeep Tripathi, Gowthami R, Era Vaidya, Narendra Negi, Kartar Singh)

PGR/GEV-BUR-DEL-01.11: Improvement of faba bean, buckwheat and spine gourd for yield and nutritional quality (SK Kaushik, Ishwar Singh,

Sandeep Kumar, Mohar Singh, Mamta Arya, Vartika Srivastava)

PGR/GEV-BUR/DEL.01.12: Application of Statistical Techniques in Management of Information on Plant Genetic Resources (HL Raiger)

PGR/GEV-BUR/DEL.01.13: Augmentation, Characterization and Development of Field GenebankFor Multipurpose Tree Species Of The Semi-

arid Subtropical Region Of India (KP Mohapatra, Puran Chandra, Sapna, Sandhya Gupta, SK Malik)

addition, 1791 acc. of wheat germplasm and 1825 acc. of

linseed were sent for evaluation under various collaborative

projects.

4.11.2. Seed multiplication

123 acc. of linseed were multiplied and conserved under

the long-term storage facility of National Genebank. 750

acc. of linseed and 678 acc. of barley germplasm were

multiplied and conserved in medium-term storage.
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lkjka’k% 19 —f"k&ckxokuh Qlyksa ds murkfy'k ¼39½ uewuksa ds fy, Mh,u, fQaxjfçafVax lsok çnku dh xbZA thukse&okbM ,lksfl,'ku LVMh ¼thMCY;w,,l½
–f"Vdks.k dk mi;ksx djds fofHkUu okaNuh; y{k.kksa ds fy, pkoy] xsgwa vkSj eksFk chu esa y{k.k ekufp=.k ykxw fd;k x;kA pkoy esa xq.koÙkk xq.kksa ds fy,
thMCY;w,,l ls lqxa/k] gsM jkbl fjdojh ¼,pvkjvkj½ vkSj p‚dusl ¼ihthlh%½ tSls fofHkUu xq.koÙkk y{k.kksa ds fy, 20 D;wVh,u dh igpku dh xbZA blh
rjg] eksFk chu ds ekeys esa thMCY;w,,l ls eYVh&yksdl –f"Vdks.k dk mi;ksx djds 50% Qwy fo'ks"krk okys fnuksa ij egRoiw.kZ fQuksVkbfiax çHkko okys
pkj thuksfed {ks=ksa dh igpku dh xbZA xsgwa ds feuh dksj laxzg esa vukt ds vkdkj ds y{k.kksa ds fy, thMCY;w,,l ls] vukt dh yackbZ ds fy, 4 pkj vkSj
vukt dh pkSM+kbZ vkSj vukt dh pkSM+kbZ&yackbZ vuqikr ds fy, Øe'k% ,d&,d egRoiw.kZ D;wVh,u dh igpku dh xbZA xsgwa esa ,d vU; ,lksfl,'ku eSfiax
v/;;u esa] 20 fo'oluh; D;wVh,y vadqj vkSj o;Ld ikS/ks ds rus ds çfrjks/k ls tqM+s ik, x,A dqlqe ds 3115 ,uthch ifjxzg.k laxzg ls ,l,lvkj ekdZjksa
dk mi;ksx djds ,d dksj teZIykTe lsV ¼351 ifjxzg.k½ dh igpku ls dh xbZ gSA blh çdkj] lhlsee esa Hkh 3360 ifjxzg.kksa ls ,d dksj lsV ¼1]193 ,-
lh-½ dk xBu fd;k x;k gSA lhlsee bafMde ¼lhoh Losrk½ dk Mªk¶V thukse 79 epkuksa esa 290-64 ,echih ds vkdkj esa bdëk fd;k x;kA Øksekslkse&Lrjh;
DyksjksIykLV thukse dks vksjkbtk es;sfj;kuk okj baMaMekfudk ds fy, bdëk fd;k x;kA ,l,lvkj ekdZj mRiUu djus ds fy, czkmuV‚i cktjk dk laiw.kZ
thukse vuqØe.k fd;k x;kA yqQk Lihlht esa fyadst fo'ys"k.k rFkk lh,y yksdl ls 4-6 lh,e dh nwjh ij Qyus dh fo'ks"krk ls tqM+s ,d ,lvkj,ih ekdZj
dh igpku dh xbZA vylh esa VªkafLØIVkse v/;;u ls Qwy vkus ds le; ds fu;eu ls tqM+s thu dh igpku dh xbZA fofHkUu Qlyksa dh 21 [ksiksa ds 53 uewuksa

ds fy, th,evks ijh{k.k lsok,¡ çnku dh xbZaA
Summary: DNA fingerprinting service was provided for thirty-nine (39) samples of 19 agri-horticultural crops. Trait mapping using
the genome-wide association study (GWAS) approach was implemented in rice, wheat, and moth bean for various desirable traits.
GWAS in rice identified 20 QTN for various quality traits such as aroma, head rice recovery (HRR), and chalkiness (PGC %). Similarly,
in moth bean GWAS using multi-locus approaches identified four genomic regions with significant phenotypic effects on days to 50%
flowering trait. GWAS for grain shape traits in the mini core collection of wheat identified six QTNs, four for grain length and one
each for grain width and grain width-length ratio. In another association mapping study in wheat, 20 reliable QTLs were found to be
associated with seedling and adult plant stem rust resistance. A core germplasm set of safflower (351 accessions) has been identified
from 3115 accessions of NGB collection of safflower through SSR markers. Similarly, in Sesamum core set (1,193 acc.) has been
constituted from 3360 acc. of NGB using GBS. The draft genome of Sesamum indicum (cv. Sweta) was assembled in 79 scaffolds to a size
of 290.64 Mbp.  The chromosome-level chloroplast genome has been assembled for Oryza meyeriana var. indandamanica. The whole
genome sequencing of browntop millet was done to generate SSR markers. Linkage analysis in Luffa sp. identified an SRAP marker
linked to the fruiting trait at a distance of 4.6 cM from the Cl locus. Transcriptome study in linseed has identified genes associated with
flowering time regulation. GMO testing services were provided for 53 samples of 21 consignments of different crops.

DIVISION OF GENOMIC RESOURCES

5

5.1. DNA Fingerprinting of Crop Varieties

Thirty-nine (39) samples of 19 agri-horticultural crops
namely bitter gourd, bottle gourd, brinjal, buckwheat,
chickpea, cotton, foxtail millet, musk melon, mustard, oat,
paddy, pearl millet, raya, ridge gourd, soybean, sponge gourd,
tomato, watermelon and wheat were DNA profiled for various
public and private sector organizations. The DNA profiling
was done using mostly mapped Simple Sequence Repeats
(SSRs) markers.  The crop-wise details for the number of
samples are provided in Table 5.1.  By rendering DNA
fingerprinting services, resources to the tune of Rs.
3,36,300.00 were generated.

5.2. Multi-model genome-wide association studies for
Aroma, Head Rice Recovery (HRR) and Chalkiness
(PGC %) in rice

Improving the quality of the appearance of rice is critical
to meet market acceptance. Mining putative quality-related

genes has been geared towards the development of effective

breeding approaches for rice. Two SL-GWAS (CMLM and

MLM) and three ML-GWAS (FASTmrEMMA, mrMLM, and

FASTmrMLM) genome-wide association studies were

conducted in a subset of 3K-RGP consisting of 198 rice

accessions. Rice accessions consisting of a diverse set of Xian,

japonica, aus/boro, intermediate type cultivars along with

check varieties viz., PB-1121 and PB-1 were planted at the

research field of ICAR-IARI, New Delhi in Kharif 2020 and

Kharif 2021. Broad sense heritability (H
2
) estimates were

high for HRR (%) (0.99) and PGC (%) (0.98). A total of 594

SNP markers were identified to be associated with grain

quality traits using the mixed linear model. Additionally, 70

quantitative trait nucleotides (QTNs) detected by the ML-

GWAS models were strongly associated with grain aroma

(AR), head rice recovery (HRR, %), and percentage of grains

with chalkiness (PGC%). Among them 39 QTNs were
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identified using single and multi-locus GWAS methods and,

20 QTNs are novel  for the above-mentioned three quality-

related traits. Based on annotation and previous studies,

four functional candidate genes (LOC_Os01g66110, LOC_

Os01g66140, LOC_Os07g44910, and LOC_ Os02g14120)

were found to influence AR, HRR (%), and PGC (%), which

could be utilized in rice breeding to improve grain quality

traits. Haplotype analysis of LOC_Os07g44910 is provided

in Fig. 5.1.

5.3. Genetic diversity and association analysis for

flowering trait in a diverse panel of moth bean

(Vigna aconitifolia) accessions using genotyping by

sequencing (GBS)

To understand the extent and pattern of genetic diversity

in moth bean germplasm conserved in the National

Genebank, of India, a representative set of 428 moth bean

accessions was genotyped using genotyping by sequencing

approach. A total of 9078 high-quality single nucleotide

polymorphisms (SNPs) were identified which were utilized

for genetic diversity analysis and association of flowering

trait. Model-based structure analysis and PCA grouped the

moth bean accessions into two subpopulations (Fig. 5.2).

Cluster analysis revealed higher variability in the accession

belonging to the Northwestern region of India than

accessions from the other regions. This suggests that the

Table 5.1: Details of samples DNA Fingerprinted during
2023

S. Crop Scientific name Number of
No. samples

1 Bitter gourd Momordica charantia 1

2 Bottle gourd Lagenaria siceraria 1

3 Brinjal Solanum melongena 1

4 Buck wheat Fagopyron esculentus 1

5 Chickpea Cicer arietinum 1

6 Cotton Gossypium hirsutum 9

7 Foxtail millet Setaria italica 1

8 Musk melon Cucumis melo 1

9 Mustard Brassica juncea 4

10 Oat Avena sativa 1

11 Paddy Oryza sativa 2

12 Pearl millet Pennisetum glaucum 4

13 Raya Raphanus sativus 1

14 Ridge gourd Luffa aegyptiaca 1

15 Soybean Glycine max 3

16 Sponge gourd Luffa acutangula 1

17 Tomato Solanum lycopersicum 3

18 Water melon Citrullus lanatus 1

19 Wheat Triticum aestivum 2

  Total 39

Fig. 5.1. Haplotype analysis of LOC_Os07g44910. (A) Linkage disequilibrium (LD) based heatmap for qHRR-7-2. (B)
Boxplot of HRR (%) trait depicting three allelic combinations of LOC_Os07g44910. The X-axis shows three different alleles
of LOC_Os07g44910 and the Y-axis shows the average HRR (%)
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Fig. 5.2. A) Population structure of moth bean accessions
showing two subpopulations, where the red color
corresponds to subpopulation 1 and the green color to
subpopulation 2. B) Principal component analysis plot
showing 428 accessions into two subpopulations
C) Phylogenetic tree of 428 accessions using NJ method,
where the red color corresponds to cluster I and the blue
one to cluster II

Northwestern region represents center of diversity of moth

bean. AMOVA revealed more variations within individuals

(74%) and among the individuals (24%) than among the

populations (2%).  Marker-trait association analysis for days

to 50 % flowering was implemented using seven multi-locus

models (mrMLM, FASTmrEMMA FASTmrEMMA and ISIS

EM-BLASSO, MLMM, FarmCPU and BLINK) revealed 29

potential genomic regions for the trait, days to 50%

flowering, which were consistently detected in three or more

models. The Manhattan and corresponding QQ plots with

three different models are presented in Fig. 5.3. Analysis of

the allelic effect of the major genomic regions explaining the

phenotypic variance of more than 10% and those detected

in at least 2 environments showed 4 genomic regions with

significant phenotypic effect on this trait.  These 4 genomic

regions can be further validated for their role in determining

days to 50% flowering in moth bean.

5.4. Association mapping of grain size associated traits

in the National Genebank wheat mini core collection

 A sub-set of wheat mini core germplasm (123 accessions)

of the National Genebank of India was analysed to underpin

Fig. 5.3. Manhattan and corresponding QQ plots for the association study of f lowering traits using multi-locus
models. A) FASTmrEMMA, B) FASTmrMLM, and C) mrMLM. In Manhattan plots, the horizontal dot line shows the thresh-
old at LOD score of 3. The dots above the threshold line represent significant SNPs. SNPs identified by more than one model
are represented by their SNP id. The x-axis shows the location of SNPs on the contigs assembled using GBS data of the moth
bean
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Fig. 5.4. Population structure analysis of wheat association mapping panel. (A) Magnitude of ÄK values, rate of change
from 2 to 5 in association mapping panel. (B) Population structure of association panel based on SNP markers at K = 2.
Different color columns represent different sub-populations. (C) Principal component analysis showing two sub-
populations. (D) Heat map of kinship matrix

Fig. 5.5. Manhattan plots showing associated QTNs for grain length (GL) in wheat using multi-locus GWAS model. The x-
axis shows the chromosome label and the y-axis displays - thresholds for significance (LOD score = 3) and log10 (p-value).
The significant QTNs with LOD score >=3 is represented with purple dots
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the genetic architecture for seed shape-associated traits. The

wheat mini core subset was genotyped using 35K SNP array

and evaluated for grain shape traits such as grain length

(GL), grain width (GW), grain length, width ratio (GLWR),

and thousand grain weight (TGW) across the seven different

environments (E1, E2, E3, E4, E5, E5, E6, and E7). The genetic

diversity and population structure analysis revealed two

subpopulations in the mini core subset (Fig. 5.4) Marker-

trait associations were determined using a multi-locus

random-SNP-effect Mixed Linear Model (mrMLM) program.

A total of 160 non-redundant quantitative trait nucleotides

(QTNs) were identified for four-grain shape traits using two

or more GWAS models. Among these 160 QTNs, 27, 36, 38,

and 35 QTNs were associated with GL, GW, GLWR, and TGW

respectively while 24 QTNs were associated with more than

one trait. Of these 160 QTNs, 73 were detected in two or

more environments and were considered reliable QTLs for

the respective traits.  Manhattan plots showing SNPs

associated with grain length (GL) are presented in Fig. 5.5.  A

total of 135 associated QTNs were annotated and located

within the genes, including ABC transporter, Cytochrome450,

Thioredoxin_M-type, and hypothetical proteins.

Furthermore, the expression pattern of annotated QTNs

demonstrated that only 122 were differentially expressed,

suggesting these could potentially be related to seed

development. The genomic regions/candidate genes for grain

size traits identified represent valuable genomic resources

that can potentially be utilized in the markers-assisted

breeding programs to develop high-yielding varieties.

5.5. Association mapping of stem rust resistance in

wheat

Stem rust is one of the major diseases threatening wheat

production globally. For the identification of novel resistance

QTLs, a 35K Axiom Array SNP genotyping assay on a panel of

400 germplasm accessions, including Indian landraces. The

SNP markers were uniformly distributed across the wheat

chromosomes (Fig. 5.6a). Phenotyping for stem rust at

seedling and adult plant stages was conducted in conjunction

with association analyses employing three genome-wide

association study (GWAS) models (CMLM, MLMM, and

FarmCPU) (Fig. 5.6b). The investigation identified 20 reliable

QTLs associated with seedling and adult plant resistance.

Among these QTLs, five were consistently detected across

three models, with four QTLs on chromosome 2AL, 2BL,

2DL, and 3BL for seedling resistance, and one on chromosome

7DS for adult plant resistance (Fig.5.6). Additionally, gene

ontology analysis revealed 21 potential candidate genes

linked to the identified QTLs, including notable ones the

leucine-rich repeat receptor (LRR) and P-loop nucleoside

triphosphate hydrolase, known for their roles in pathogen

recognition and disease resistance. Validation of four QTLs

(Qsr.nbpgr-3B_11, QSr.nbpgr-6AS_11, QSr.nbpgr-2AL_117-

6, and QSr.nbpgr-7BS_APR) through KASP markers on

chromosomes 3B, 6A, 2A, and 7B was performed. QSr.nbpgr-

7BS_APR was identified as a novel QTL for stem rust

resistance, demonstrated effectiveness in both seedling and

adult plant stages. The novel genomic regions and validated

QTLs discovered present promising opportunities for

deployment in wheat improvement programs, aiding in the

development of disease-resistant varieties against stem rust

and contributing to the diversification of the genetic basis of

resistance.

5.6. Development of Core collection from safflower

(Carthamus tinctorius L.) germplasm through SSR

marker

Evaluation of genetic diversity of 3115 safflower

accessions from Indian National Gene Bank including the

Fig. 5.6. (a) SNP density across the wheat chromosome, (b) Manhattan plots of associated genomic regions with stem
rust pathotypes
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Indian cultivars were carried out. A total of 18 polymorphic

SSR markers were used. The genetic diversity revealed that

the accessions are highly diverse and there is no correlation

with the geographical collection of germplasm or sourcing of

germplasm. The core set was developed using Core Hunter

software with different levels of composition and found that

10% of the population showed maximum gene diversity and

represented an equal number of alleles and major allele

frequency with entire collection. The developed core consists

of 351 accessions including Indian cultivars and they are

validated with various genetic parameters to ascertain that

they are true core sets for the studied accessions of safflower

germplasm. The developed core set was evaluated with the

different genetic parameters and found to represent similar

patterns in PIC, He, and major allele frequency and

significantly correlated with the entire core collection. The

distribution of accession of the core set to the entire range

of diversity that existed in the entire collection was

enumerated in the PCA plot where the both the data sets

were evenly distributed. The diversity of released varieties of

safflower in India was compared with the entire collection

and core collection. Despite its narrow genetic base from

previous studies, the cultivars showed significant diversity

between themselves and displayed enormous diversity in

the PCA plot.

5.7. Chromosome-scale draft genome assembly for

Sesamum indicum cv. Swetha

Short-read- and long-read-data for S. indicum cv. Swetha

was generated using the Illumina and PacBio platforms,

respectively.  Using these datasets, a whole genome

chromosome-scale draft assembly was made.  The

chromosome-scale draft genome assembly was made in 79

scaffolds to a size of 290.647385 Mbp.  Of this, only 5.417707

Mbp were unassigned and in 66 scaffolds while the rest of

the genome was assembled into 13 linkage groups (Table.

5.2).  Further strategies were in progress to develop a

chromosome-scale reference genome assembly.

Fig. 5.7. Population structure of safflower germplasm ΔΔΔΔΔK
reached maximum when K=2 following the ad-hoc
method. Two population clusters with two subclusters in
the second population are inferred by STRUCTURE

5.8. Genotyping of 5,856 sesame germplasm using high

throughput genomics

Initially, a set of 2,496 sesame accessions were

genotyped.  In continuation with this, we have performed

double digest-Restriction-site associated DNA sequencing-

based genotyping for another set of 3,360 sesame accessions

using the same set of enzymes that we used earlier.  Using

this, we have generated an iterative core set (genomics-

assisted strategies) comprising of 1,193 accessions.  Using

this set, a composite core-set will be generated to represent

the phenotype-based core-set, accessions with promising and

trait-specific accessions exhibiting various abiotic or abiotic

or quality traits.

Table 5.2: Details of the chromosome size (in bp) in linkage
group-wise of the cv Swetha genome assembly

Chromosome Cv. Swetha (bases)

LG01 22,971,715

LG02 19,978,557

LG03 27,079,882

LG04 20,938,392

LG05 18,738,983

LG06 27,063,802

LG07 17,503,372

LG08 27,170,994

LG09 24,657,878

LG10 23,333,011

LG11 18,615,220

LG12 18,786,361

LG13 18,391,511

Scaffolds (66 unassigned) 5,417,707

Total length 290,647,385
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5.9. Chromosome-scale draft genome assembly for

Oryza meyeriana var. indandamanica (IC641181)

Using short-read (Illumina platform) and long-read

(ONT, Oxford Nanopore Technology, platform) sequence

Table 5.3: Details of the chromosome size (in bp) in link-
age group-wise of the O. meyeriana var. indandamanica ge-
nome

Chromosome O. meyeriana var.
indandamanica (bases)

LG01 76,151,503

LG02 81,567,470

LG03 81,375,216

LG04 75,508,095

LG05 67,470,539

LG06 64,200,954

LG07 65,939,849

LG08 56,797,526

LG09 60,330,445

LG10 47,505,509

LG11 44,864,443

LG12 40,566,773

Unassigned scaff (16 Nos) 602,508

Unassigned contig (701 Nos) 24,320,629

Total length 787,201,459

data, a chromosome-scale draft genome assembly and a single

contig circular chloroplast genome assembly (135,917 bp,

Fig. 5.8) was made for O. meyeriana var. indandamanica

(IC641181).   The chromosome-scale assembly comprising

twelve linkage groups was made to a size of 762,278,322

bases.  Additionally, there were 717 unassigned scaffolds

comprising to 24,923,137 bases.  Making this to a total length

of 787,201,459 bases length (Table 5.3) for this species.

Further analysis is in progress at genome-scale for functional

annotation and other assembly finishing steps.

5.10. Whole genome sequencing for first draft genome

sequence assembly and identification of SSRs in

browntop millet (Brachiaria ramosa)

Browntop millet is rich in nutrients like other millets

and in terms of changing climate scenarios, malnutrition,

and lifestyle diseases, it can serve as an alternate food crop.

In the dearth of genomic resources in this crop, a draft

genome was assembled based on data obtained from Illumina

and Nanopore sequencing of Bijapur Local variety. The total

number of scaffolds generated is 1142 having a minimum

scaffold length of 541 and maximum scaffold length of

9077735 and N50 of 1806821. A total of 54,367 SSRs were

mixed from genome (Fig. 5.9). Phylogenetic relationship of

Brachiaria ramosa was studied with eight other Poaceae species

and is shown in Fig. 5.10.

Fig. 5.9.  Number and type of SSRs identified in
browntop millet

Fig. 5.10. Phylogenetic relationship of Brachiaria ramosa
with other Poaceae species

Fig. 5.8. Chloroplast genome assembly for O. meyeriana
var. indandamanica (IC641181)
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5.11. Linkage analysis of SRAP marker linked to the

fruiting trait in Luffa spp.

We have elucidated the inheritance pattern of fruiting

behavior in Luffa using F
2
 mapping population generated

from a cross between Pusa Nutan (Luffa acutangula,

monoecious, solitary fruiting) × DSat-116 (Luffa acutangula,

hermaphrodite, cluster fruiting)(Fig.5.11a). In F
2
 generation,

the observed distribution of plant phenotypes fitted in the

expected ratio of 3:1 (solitary vs cluster) for fruit-bearing

habit. This is the first report of monogenic recessive control

for cluster fruit-bearing habit in Luffa. F
2
 plant populations

(218) were genotyped using SRAP marker ME10 EM4 that

was polymorphic amongst parental and bulk solitary and

cluster fruiting F2 population survey of markers.  Amongst

several bands amplified by SRAP marker ME10 EM4, the

amplicon size of 280 bp was seen only in plants that had

solitary fruiting habit i.e. Pusa Nutan while absent in those

plants having cluster fruiting habit i.e DSat-116. Among the

218 F
2
 plants studied, a 280bp polymorphic band was present

in 139 solitary-bearing plants whereas cluster fruiting plants

(i.e Satputia genotype DSat-116) produced no band of the

expected size (280bp), indicating the recessive nature of the

gene governing the trait. The gel image depicting the

segregation analysis of the F
2
 population is shown in Fig.

5.11b. The recombinants were distinguished by confirming

the phenotypic and genotypic status of the F
2
 individuals

and by repeating their marker amplification profiles. Herein,

we designate for the first time the gene symbol cl for cluster

fruit-bearing in Luffa. Linkage analysis revealed that SRAP

marker ME10 EM4-280 was linked to the fruiting trait at a

distance of 4.6 cM from the Cl locus (Fig. 5.11c).

In addition, the inheritance pattern of hermaphrodite

sex form in Luffa was also studied in the F
2
 population of

Pusa Nutan × DSat-116 that segregated into 9:3:3:1 ratio

(monoecious:andromonoecious:gynoecious:hermaphrodite),

suggesting a digenic recessive control of hermaphrodite sex

form in Luffa, which was further confirmed by the test cross.

The inheritance and identification of molecular markers for

cluster fruiting traits provide a basis for breeding

in Luffa species.

5.12. Exploration of the saline-tolerant root system

in Indian mustard

Germination and early seedling stages are generally

considered more sensitive to salinity than the other growth

stages. Root’s ability to overcome or bypass stress (drought

or salinity) is responded to by developing deep root systems

or making metabolic adjustments; saline environments affect

both the elongation and architecture of roots by reducing

cell size and cell division and altering differentiation patterns.

Fig. 5.11. (a) Sex form and fruiting habit in Luffa acutangula and Luffa hermaphrodita (b) Gel image of individual F
2
 plants run

with SRAP marker (ME10 EM4) showing segregation for solitary and cluster fruiting habits. Arrow shows the marker ME10 EM4
at 280bp. (Cl represents solitary fruiting and cl represents cluster fruiting plants) (c) Linkage map showing the linkage of Cl gene

governing solitary fruiting habit in Luffa linked with SRAP marker (ME10EM4-280) at a distance of 4.6 cM
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Roots being an underground organ, are the first to detect

abiotic cues and accordingly modulate genetic programs for

post-embryonic stage growth to survive the stress.

Maintenance of optimum root architecture (tap root and

lateral roots) is the result of coordinated interaction between

the genetic and environmental factors; growth and

development of roots is reported to be regulated by

environmental stresses to optimize water and nutrient

uptake. Therefore, the development of a longer tap root

system is not only essential for the establishment of seedlings

but also for to uptake of adequate water and nutrients in

saline conditions. Forty-six hundred accessions/germplasm

of Indian mustard (Brassica juncea) seedlings were screened

under three different saline conditions (EC 9-, 10-, and 11-

dS m-1) to explore robust root phenotype.  In the majority of

accessions, the reduction in seedling’s root and shoot length

growth under saline stress conditions was an important

observation. Identification of a limited number of accessions

(0.26% of the total) demonstrating enhanced root length

growth across three saline environments suggested narrow

genetic diversity in the screened germplasm.  Additionally,

the limited biological plasticity in root growth under saline

stress conditions could also be the reason for the identification

of fewer accessions.

Additionally, the complementarity between phenotypic

(Root length) and genotypic (SSR marker profile) data of

biological replicates of ~67% identified accessions was

noteworthy pointing towards the efficacy of screening

strategies. Complementarity refers to the scenario where

similar phenotype (root length) among replicates of accession

shared similar genotype (SSR marker profile). For example,

in accession G74, all four biological replicates shared similar

phenotype (root length) and genotype (SSR marker profile)

(Fig 5.12). On the contrary, non-complementarity was

observed in ~33% of identified accessions, where despite the

similarity in phenotype (root length) among biological

replicates of accession their genotype (SSR marker profile)

demonstrated different and distinct patterns. For example,

Fig. 5.13. Non-complementarity between phenotypic (root length) and genotypic (SSR marker) data among biological
replicates (P1-4) of accession B77. The bar graph shows the root length (cm) (n=5) under saline conditions (EC 10 dS m-1)

Fig.  5.12. Complementarity between phenotypic (root length) and genotypic (SSR marker) data among biological replicates (P1-4) of
accession G74. The bar graph shows the root length (cm) (n=5) under saline condition (EC 10 dS m-1)
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associated with flowering in other plants, 174 genes were

detected in any of the three comparisons (Bud1 vs vegetative

tissue, bud 2 vs vegetative tissues, and flower vs vegetative

tissues).  Further, from the 79 putative candidate genes

identified in earlier association studies in linseed, 56 candidate

genes were among the DEGs common to bud1, bud2, and

flower. Overall, based on previously identified QTLs/QTNs,

candidate genes, and DEGs identified in the present study, 2

genes, flowering locus T (LusFT, Lus10013532) and a

flowering repressor Apetalla-2 (AP2) like transcription factor

SCHLAFMUTZE (SMZ) (LusSMZ, Lus10039650) showed to

be promising candidate genes.

5.14. Genome size and chromosome number estimation

of browntop millet

Chromosome number and genome size estimation were

carried out in browntop millet genotype Bijapur Local

[BrM48P1 (PLANT2)]. The chromosome spreads showed

2n=18. Genomic content of browntop millet was determined

by flow cytometery using Raphanus sativus cv. Saxa

(2C=1.11pg) as standard and estimated to be 1C= 710 Mb.

(Table 5.4).

in accession B77, though the phenotype (root length) of all

four replicates were comparable to each other but genotype

(SSR marker profile) data revealed that three replicates

shared similar genotypes but one replicate (P3) had distinct

SSR profile (Fig 5.13). The identified promising accession,

after transcriptome analyses using comparative

transcriptomic and gene expression associations, would

unravel genetic elements associated with such trait.

5.13. Transcriptome study for identification of key genes

involved in flowering time regulation in linseed (Linum

usitatissimum L.)

To understand genes associated with floral development

and flowering time regulation in linseed, transcriptome

sequencing of reproductive tissues, floral bud at two

developmental stages (bud 1 & bud 2), flower, and two

vegetative tissues (leaf and stem) in two early flowering linseed

accessions, IC0523807 (Variety Sharda), and IC0525939 was

performed. A total of 47.4 GB of filtered data was obtained

from 20 datasets (Bio Project ID: PRJNA773597), resulting

in 43,484 transcripts. Differential expression analysis

between vegetative tissues vs reproductive tissues in different

combinations revealed a total of 14,244 differentially

expressed genes (8159 upregulated and 6085

downregulated), with 40 GO and 161 KEGG enriched terms

(Fig. 5.14). Several DEGs were involved in auxin, cytokinin,

gibberellic acid, and abscisic acid signal transduction, sucrose,

and starch synthesis pathways. From the 234 known genes

Fig. 5.14. An UpSet plot of a total number of upregulated
differentially expressed genes (DEGs) (X axis) detected in
six different conditions. Dots below the vertical bars indi-
cate intersections of detected DE genes among different
conditions. The horizontal bars represent the total num-
ber of DE genes for each condition

Table 5.4: Genome content of browntop millet as estimated
through flow cytometer

Sample Mean CV 2C content
(pg)

Raphanus sativus 17096.00 4.30 1.11

Bijapur Local 21833.09 3.18 1.417567261

5.15. Phenotypic and Molecular Characterization of

CWRs of AA-Genome Species of Rice

With a view to explore genetic diversity in crop wild

relatives (CWRs) of AA-genome rice (Oryza sativa L.) species,

we analyzed 96 accessions of 10 Oryza species by using 37

morphological traits and 45 microsatellite markers. High

extent of within and between-species phenotypic variation

was observed for all the 20 morpho-qualitative traits except

anther colour. Shannon-Weiner’s diversity (H2  = 0.96) also

confirmed the presence of high level of variability in 19

morpho-qualitative traits. The high diversity was recorded for

11 qualitative traits, namely, flag-leaf angle, basal-leaf sheath

colour, culm angle, panicle type, panicle exsertion, awn colour,

apiculus colour, lemma and palea colour, seed shattering,

threshability and pericarp colour. Within species variability

assessed in 41 accessions of O. nivara and 29 accessions of O.

rufipogon revealed existence of higher variability in O. nivara
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Fig. 5.17.  Gel profile of GS3 gene generated by SF28 primers
in 96 aromatic rice accessions. Undigested amplicons of
136 bp present in accessions 25-48 (a) and accessions 49-
72 (c). DNA fragments of 136 bp and 110 bp after digestion
with PstI restriction enzyme present in accessions 25-48
(b) and accessions 49-72 (d). Arrow indicates the
undigested amplicon revealed in accessions 45 (Jeera Sail-
a) and 61 (Champaran Basmati)

accessions (H2  = 0.87) as compared to O. rufipogon (H2  =

0.69) for most of the traits. The morpho-quantitative traits

also revealed high extent of phenotypic variation within and

between species. Shannon-Weiner’s diversity index (H2 ) also

confirmed the presence of high level of genetic variation.

Principal component (PC) analysis explained 79.22% variance

with five PCs. Genotyping based on 45 genome-wide

hypervariable microsatellite markers revealed 676 alleles with

mean of 15.02 alleles per locus and 0.83 mean polymorphism

information content. Structure analysis revealed four

subpopulations; first and second subpopulations comprised

only of O. nivara accessions, while the third subpopulation

included both O. nivara and O. rufipogon accessions (Fig. 5.15).

AMOVA revealed 11% variation among the populations,

whereas 70% variation was recorded among genotypes and

19% variation within genotypes (Fig. 5.16a). Principal coordinate

analysis (PCoA) showed 13.10% cumulative variation from

first three axes of coordinates. The pattern of variance of

four populations is depicted in PCoA plot (Fig. 5.16b) with

population-3 intermixed with other three populations.

AMOVA of all 45 O. nivara accessions, analysed based on

geographic locations of four states, revealed a high level of

molecular variance among genotypes (64%) and PCoA plot

displayed that population 2 consisted of accessions from

West Bengal is genetically distant from other three

populations (Fig. 5.16c, d). However, within genotype molecular

variance was much higher in O. rufipogon (30%) (Fig. 5.16e)

compared to O. nivara accessions (15%). PCoA plots showed

admixtures between four geographically different

populations of O. rufipogon (Fig. 5.16f). The high level of

molecular and morphological variability detected in the

germplasm of crop wild relatives could be utilized for the

genetic improvement of cultivated rice.

5.16. Morphological and Molecular Analyses of Grain

Traits in Aromatic Rice Landrace Accessions

Assessment of genetic variation in morphological traits
of rice (Oryza sativa L.) grain is vital, which affects its yield
and quality parameters. We analyzed 92 accessions of
aromatic rice landrace germplasm from Indo-Gangetic plain
region of India for grain morphometric traits as-well-as for
genotypic mutation in exon 3 of grain size (GS3) gene.

Fig. 5.15. Population structure analysis of 96 accessions of
Oryza species revealing subpopulations designated as Pop1,
Pop2, Pop3 and Pop4. Population structure showing mem-
bers of the subpopulations, with sub-population-3 had the
maximum accessions (53) and subpopulation-1 having the
least accessions (12) of CWRs

Fig. 5.16. DNA polymorphism at 45 SSR loci analysed in 10
Oryza species showing distribution of molecular variation (a)
and PCoA plot (b) of four populations of 96 accessions of 10
species. Molecular variance and PCoA plots of 45 accessions of
O. nivara (c, d) and 30 accessions of O. rufipogon (e, f)
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Fig. 5.18. Field view of biparental and MAGIC populations
grown in Delhi during Rabi season of 2022-23

Significant variability was detected for grain traits namely
rough rice length and breadth (RRL; RRB), rough rice length/
breadth ratio (RRLB), 1000-grain weight (TGW), brown rice
length and breadth (BRL; BRB) and brown rice length/breadth
ratio (BRLB). Principal component (PC) analysis revealed that
first two PCs explained 86.04% of phenotypic variation. The
variation revealed for C/A single nucleotide polymorphism
in GS3 gene (Fig. 5.17). The superior accessions for grain
traits viz., RRB (Jeera Sail/IC419047), TGW (Hansraj/
IC0419006) and BRL (Kala Jira/IC0419052) identified. The
genetically variable germplasm with superior grain traits could
be utilized for genetic enhancement of grain size in aromatic
rices.

5.17. Development of Genetic Resources for Trait

Discovery and Gene Mapping in Bread Wheat for

Heat-stress Tolerance

Genetically variable populations are vital for trait-
discovery and fine mapping of QTLs for complex traits such
as yield and heat-tolerance. The MAGIC (Multi-parent
Advanced Generation Inter-Cross) populations are suitable
for high-resolution QTL mapping. We created MAGIC
population with enhanced resilience to heat-stress by crossing
an exotic line with the well-adapted bread wheat germplasm.
For the development of 5-parent MAGIC populations, we
crossed five founder lines namely, Iepace Robe, NW1014,
HD2864, UP2338 and DL788-2, selected based on
component traits under heat-stress condition, to create
three F

1
 hybrids using HD2864 as reciprocal parent. Each F

1s

were crossed in a full diallel pattern to produce six double
crosses during 2016-17. The two-way crosses were further
hybridized in all possible combinations in 2017-18 to reshuffle
the genomes of founder lines. The MAGIC population was
stabilized by natural self-pollination and 5th cycle of selfed

seeds of 1920 MAGIC RILs and F
8
 seeds of 1050 RILs of five

biparental populations were harvested during 2022-23
(Fig.5.18). The mapping populations were exposed to 35-
38°C at grain development stage during their development
under late sown conditions for screening the tolerant lines
against terminal heat stress and to impart adaptation to
elevated temperature. The promising 510 RILs of 5-parental
MAGIC population would be genotyped using SNP chip for
fine-mapping of QTLs for heat-stress tolerance.

5.18. GMO testing services to public and private sector

GMO testing services were provided for 53 samples of
21 consignments of different crops including banana, maize,
papaya, rice, soybean, tomato and ornamental plants (details
enclosed in Table 5.5). Resource of Rs. 4, 37, 780 was
generated.

Table 5.5: Consignments received for GMO Testing (1 January-31 December 2023)

Crop No. of Source
samples

Banana 04 Rise N Shine Biotech Pvt. Ltd., Pune

05 K. F. Biotech Private Limited., Bengaluru

Maize 02 East West Seeds India Pvt. Ltd., Aurangabad, Maharashtra

Papaya 06 East West Seeds India Pvt. Ltd., Aurangabad, Maharashtra

02 Known-You Seed (India) Pvt. Ltd., Pune, Maharashtra

04 Directorate of Plant Protection, Quarantine, and Storage (DPPQ&S), Regional Plant Quarantine Station,
Rangpuri, Delhi

Rice 01 Fairlead Inspection & Testing Private Limited, Gandhidham, Gujarat

Soybean 01 Office of the Commissioner of Customs (General), Central Intelligence Unit, Raigad, Maharashtra

Tomato 01 Bio Resources, Hyderabad

Ornamental 26 Institute of Biotechnology, Jayashankar Telangana State Agricultural University, Hyderabad, Telangana
plants*

*Cyperus haspan, Hymenocallis littoralis, Hydrocotyle vulgaris, Thalia dealbata, Canna indica, Alocasia macrorrhiza, Nymphaea lutea, Heliconia
psittacorum, Cyperus papyrus, Cyperus alternifolius
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5.19. Validation of voucher seeds of GM events before

conservation

Eleven voucher samples including stacked GM event of
cotton, namely, MON15985xMON88193 (Mahyco Pvt. Ltd.,
Jalna), six GM brinjal events (University of Agricultural
Sciences, Dharwad) and four Arabidospis lines overexpressing
urate oxidase gene from Oryza coarctata (ICAR-National
Institute for Plant Biotechnology, New Delhi) were conserved
in the transgenic module after validation using PCR/ real-
time PCR assays for respective transgenic elements/ GM
events (Fig. 5.19).

Additionally, 58 seed samples of Bt cotton hybrids
including parental lines [submitted by the public and private
sector for deposition and conservation at National Genebank
in compliance with regulatory requirements towards Release
& Notification of the CVIC (Central Variety Identification
Committee) identified cotton variety and hybrid] were
confirmed for the presence of cry1Ac and cry2Ab2 transgene

(s) in respective varieties/ hybrids using PCR assays.

5.20. Checking unauthorized presence of GM

ingredients in imported or indigenous food

products

GM maize (corn) has been approved in many countries
for commercial use, however, GM maize products have not
yet been approved in India. The unauthorized presence of
GM ingredients was checked in 50 maize containing samples
of imported or indigenous food products purchased from
the marketplace, using systematic GM detection. GM status
was monitored using PCR assays targeting common screening
elements: CaMV 35S promoter (P-35S), nos terminator (T-
nos), and real-time PCR assays targeting specific transgenes:
cp4-epsps (Fig. 5.20), cry1Ab/Ac. Based on the tests
conducted, none of these samples were found positive. Such
studies will give a fair idea to ensure the absence of
unauthorized GM events in the food products in markets,
for regulatory compliance.

Fig. 5.19. Real-time PCR profiles for confirmation of MON15985 and MON88913 GM events in the voucher sample of
MON15985xMON88913 stacked event

Fig. 5.20. Real-time PCR amplification and melting profiles for checking presence or absence of cp4-epsps gene in fifty

samples of food products
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Fig. 5.22. Melting curve profile of multiplex real-time LAMP
targeting nptII and P35S-cry1Ac in the sample of MON15985

Fig. 5.21. Specificity test for LAMP assay targeting cry1Ab
gene
1: MON 810, 2: Bt11, 3: Bt176, 4: MON863xMON810, 5:
MIR604, 6: MON863, 7: NK 603, 8: TC 1507, 9: 59122, 10:
3272, 11: 98140, 12: DP356043, 13: 40-3-2, 14: 305423, 15:
MON531, 16: MON15985, 17: Non-GM Maize, 18: Non-GM
Soy, 19: Non-GM Cotton, 20: Non-template control

5.21. Visual Loop-mediated isothermal amplification
(LAMP)-based GM diagnostics targeting cry1Ab gene

Transgene cry1Ab is present in the imported GM events
of maize, including MON810, Bt11xTC1507xGA21,
Bt11xGA21xMIR162, Bt11xGA21xMIR162xMON89034, and

in more than 25% of globally approved GM events of different
crops carrying cry gene(s). Visual LAMP-based GM detection
technology targeting cry1Ab gene was developed with
acceptable specificity (Fig. 5.21) and limit of detection (LOD)
up to 0.005%.

5.22. GM detection Initiated for multiplexing in Real-time
loop-mediated isothermal amplification (LAMP)

Multiplexing in real-time LAMP has been initiated for
the first time in GM detection using an isothermal
amplification system (Genie®II). LAMP conditions were
standardized for multiplexing in LAMP in duplex (nptII, P35S-

cry1Ac) and triplex (P-35S-cry1Ac, P-FMV, nptII) formats.
The multiple targets can be detected and differentiated based
on differences in melting curve profile/ melting temperature
- Tm) (Fig. 5.22). The method validation studies are in
progress. Due to the portability of the Genie II system,
multiplex real-time LAMP has the potential for rapid on-site
GM detection.

Research programme (Code, Title, Programme Leader)
PGR/GRD- BUR-DEL- 01.00: Development of Genomic Tools for Identification, Protection and Enhanced Utilization of PGRs      (Rakesh Singh)
Research Projects (Code &PI, Co-PI and Associates)
PGR/GRD- BUR-DEL- 01.01: Development of genomic tools for discovery and validation of genes of economic importance for enhancing the use
of plant genetic resources of pulses, oilseeds and fiber crops (Rajesh Kumar, JK Yasin, DP Wankhede R Yadav, S Rajkumar, R Parimalan, AK Singh,
Madhubala Priyadarshi (w.e.f. Sep 2022) and V Kaur)
PGR/GR D-BUR- DEL-01.02: Development of genomic tools for enhanced utilization of cereals (Rakesh Singh, MC Yadav, S Kumar, AK Singh,
R Parimalan and Sheel Yadav (on study leave till Jan 2023)
PGR/GR D-BUR- DEL-01.03: Development of genomic tools for enhanced utilization of millets (Lalit Arya, Monika Singh, M Singh, S Gomashe
and SB Choudhary)
PGR/GR D-BUR-DEL- 01.04: Development of genomic tools for enhanced utilization of horticultural crops: (Ambika B Gaikwad, M Verma,
Vinod Kumar, K. Pradheep and D Gautam)
PGR/GR D-BUR- DEL-01.05: Development of genomic tools for species delineation and genetic erosion studies in selected crops (Mahesh C
Yadav, S Rajkumar, DR Pani and M Latha)
PGR/GR D-BUR- DEL- 01.06: Establishment and maintenance of national genomic resources repository and bioinformatics facility (Sundeep
Kumar, MC Yadav, L Arya, M Verma, S Rajkumar, R Kumar, AK Singh, JK Yasin, R Parimalan, DP Wankhede, M Singh, Sheel Yadav (on study leave
till Jan 2023) and SK Singh) (upto 29.09.2024)
PGR/GR D-BUR- DEL-01.07: Development and utilization of GM diagnostics for detection of genetically engineered plants and derivatives
(Monika Singh, G Randhawa (till Aug, 2022) and Amit Kumar Singh (w.e.f. 19 Dec 2022)
PGR/GR D-BUR- DEL- 01.08 (Development of unique identity system for cultivars and genetic stocks for IPR protection (MK Rana, AB Gaikwad,
R Singh, L Arya, M Verma, S Kumar, R Kumar, S Rajkumar, R Parimalan, AK Singh, Sheel Yadav (on study leave till Jan 2023), DP Wankhede, JK Yasin
and SK Singh) (upto 29.09.2024)
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lkjka’k% fofHkUu —f"k vkSj ckxokuh Qlyksa ds 5538 teZIykTe ifjxzg.kksa ds chtksa dks nh?kZdkfyd laj{k.k ¼&180C½ ds fy, thucSad ekudksa dk ikyu djrs gq,

la'kksf/kr fd;k x;k] ftlls jk"Vªh; thucSad esa dqy teZIykTe gksfYMax 4]68]660 gks xbZA 7477 lajf{kr ifjxzg.kksa ds chtksa ds vadqj.k dh tkap vkSj cht dh

ek=k dks v|ru fd;k x;kA HkkSfrd lR;kiu ds ckn 24]773 ifjxzg.kksa dks ckjdksM fd;k x;kA y{k.k o.kZu@ewY;kadu@iqutZuu@vuqla/kku vkSj mi;ksx

xfrfof/k;ksa ds fy, fofHkUu Qly çtkfr;ksa ds 47]864 ifjxzg.k forfjr fd, x,A iwjs ns'k ls çkIr fof'k"V xq.kksa vkSj uohu fo'ks"krkvksa okys teZIykTe ¼126½

ifjxzg.k dks iathdj.k çek.k i= çnku fd;k x;k vkSj ifjxzg.kksa dks nh?kZdkfyd HkaMkj.k ¼,yVh,l½ es lajf{kr fd;k x;kA jk"Vªh; —f"k vuqla/kku ç.kkyh

esa igpkuh xbZ 473 fdLeksa@ladjksa vkSj mudh ewy oa'kkoyh ds laj{k.k ,oa foekspu vf/klwpuk ds fy, çkIr chtksa ds fy, fof'k"V jk"Vªh; vkbZMh ds lkFk

çek.k i= tkjh fd, x,A jk"Vªh; thucSad esa fofHkUu okuLifrd :i ls çlkfjr gksus okyh Qlyksa dks Hkh lajf{kr fd;k tkrk gSA bu foVªks ,fDVo thucSad

¼vkbZoh,th½ esa 53 u, ifjxzg.kksa dks tksM+us ds ckn] dqy vkbZoh,th laxzg dh la[;k c<+dj 2]015 gks x;h gS ftUgs 8&25 fMxzh lsfYl;l ds HkaMkj.k rkieku

ij cuk, j[kk tkrk gS vkSj 1&24 eghus dh vof/k esa lc dYpj fd;k tkrk gSA blds vykok] 2023 ds nkSjku bu foVªks csl thucSad ¼vkbZohchth½ esa 14 u,

ifjxzg.k tksM+s x,] tks dqy feykdj 333 ifjxzg.kksa rd igqap xbZA blh çdkj] Qyksa] vkS|ksfxd Qlyksa] Qfy;ka] feYysV~l] pkjk] lfCt;ksa vkSj vkSj taxyh

çtkfr;ksa ds cht] Hkzw.kh; v{kksa ,oa ijkxd.kks ds :i esa 308 u, ifjxzg.k Øk;ksthucSad esa tksM+s x,] ftlls bldh dqy la[;k 12]944 ifjxzg.kksa rd igqap

xbZA blds vykok Øk;ksthucSad esa 2]194 thuksfed lalk/kuksa dk Hkh vuqjf{kr fd;k tk jgk gSA bu foVªks mxk, x, g‚Il] 'kgrwr vkSj :fc;k d‚fMZQksfy;k

ds ikS/kksa dh vkuqoaf'kd v[kaMrk dh iqf"V dh xbZ FkhA bu foVªks LFkkiuk vkSj xq.ku çksVksd‚y ds fy, vuqla/kku fd;k x;k ,oa vkVksZdkiZl gsVjksfQyl] cfu;e]

:fc;k d‚fMZQksfy;k] ftaftcj okbVh;ue vkSj ftaftcj uhlkue es lQyrk çkIr dh xbZA foVªhfQds'ku] Mª‚iysV&foVªhfQds'ku rFkk oh vkSj Mh&Øk;ksIysV

rduhdksa dk mi;ksx djds ,fy;e vEisyksçle] cdksik eksfu,jh] lkbZlj ekbØksfQye vkSj xkflZfu;k bafMdk esa Øk;ksfçtos'ku ç;ksxksa esa vyx&vyx fMxzh

dh lQyrk gkfly dh xbZA l‚jksil ,aMªksfxul vkSj Le‚ysaFkl lksufpQksfy;l ds lao/kZu ds fy, /kheh o`f) ehfM;k dh LFkkiuk dh xbZA xsgwa esa cht nh?kkZ;q

ds ?kVd y{k.kksa tSls fd Mhihih,p çfr/kkj.k çfr'kr] ,aVhv‚DlhMsaV {kerk; XywVkfFk;ksu vk/kk lsy fjM‚Dl {kerk] vadqj.k dh xfr dh vkSlr vkSj vadqj.k

le; ds fy, ekdZj fo'ks"krk ,lksfl,'ku fo'ys"k.k fd;k x;kA thMCY;w,,l fo'ys"k.k ls cht nh?kkZ;q ds fy, çeq[k dSafMMSV thu ds lkFk nl ,eVh, dh

igpku gqbZA Nfo;ksa ls cht ds jax ds v/kZ&Lopkfyr vuqeku ds fy, ,d vkj isdst ÞlhMdyjß fodflr fd;k x;k gSA
Summary: Seeds of 5538 germplasm accessions of various agricultural and horticultural crops were processed following genebank

standards for long-term conservation (-180C) thereby raising the total germplasm holding to 4,68,660 in the National Genebank.

Monitoring of seed germination and updating of seed quantity was carried out in 7477 conserved accessions. 24,773 accessions were

barcoded after physical verification. 47,864 accessions of different crop species were distributed for characterization/evaluation/

regeneration/research and utilization  activities. Germplasm (126 accessions) with unique traits and novel features received from all

over the country were provided registration certificates and the accessions were conserved in Long Term Storage (LTS). Certificates

along with Unique National ID were issued for receipt of seeds for conservation of  473 varieties/hybrids and their parental lines that

were identified in the National Agricultural Research System for release and notification. Vegetatively propagated crops are also

conserved in National Genebank. 53 new accessions were added to the In Vitro Active Genebank (IVAG) thereby bringing the IVAG

collection size to 2,015 accessions of various plant species maintained at storage temperatures of 8-25°C, with subculture duration

ranging from 1-24 months. 333 accessions are maintained in the  In Vitro Base Genebank (IVBG) of which 14 accessions were added

during 2023. Similarly, 308 new accessions belonging to fruits, industrial crops, legumes, millets, forages, vegetables and wild species

in the form of seeds, embryonic axes and pollen were added to the cryobank thereby raising the collection to 12,944 accessions. 2,194

genomic resources are also being maintained in the cyrogenebank. The genetic integrity of in vitro raised plants was confirmed in

hops, mulberry and Rubia cordifolia etc. As part of supportive research, experiments were carried out for In vitro establishment and

multiplication protocols.  Success was reported for Artocarpus heterophyllus, Bunium, Rubia cordifolia, Zingiber wightianum and Zingiber

neesanum etc. Varying degrees of success was achieved in cryopresevation experiments in Allium ampeloprasum, Bacopa monnieri, Cicer

microphyllum and Garcinia indica, using vitrification, droplet-vitrification and V and D-cryoplate techniques. Slow growth media was

established for culturing Sauropus androgynus, Smallanthus sonchifolius. Marker trait association analysis was carried out in wheat for

component traits of seed longevity viz., antioxidant potential measured as DPPH retention percentage; Glutathione Half Cell Redox

Potential; speed of germination measured as Mean Germination Time. GWAS analysis led to the identification of ten MTAs along with

major candidate genes for seed longevity. An R package “seed colour” for semi-automated estimation of seed colour from images has

been developed.

DIVISION OF GERMPLASM

CONSERVATION6
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6.1. Long Term Conservation of Orthodox Seeds in

the National Genebank

6.1.1. Germplasm augmentation

13,639 germplasm accessions of various agricultural and
horticultural crops were received for long-term conservation
in the National Genebank. 298 accessions were rejected
during quarantine examination, 220 on account of insufficient
quantity were stored in MTS and will be regenerated
subsequently for further long-term conservation. 13,121
accessions qualified for conservation as per the genebank
standards. Of these, 8371 have been conserved at – 18 ± 2oC
as base collections and rest are being processed for
conservation. Of the conserved accessions, 5538 were new
and 2833 accessions were received after regeneration (Table
6.1). The total germplasm holdings in the National Genebank
(representing 2,164 species) has increased to 4,68,660.

6.1.2. Monitoring of germplasm

The germplasm (7477 accessions) conserved in the long-
term storage condition for >10 years was monitored for
seed viability and seed quantity, to ensure the status of the
conserved germplasm as per the genebank standards. The
accessions showing less than 85% of the initial germination
will be regenerated to replace low viability seeds in genebank.

6.1.3. Distribution of germplasm

47, 864 accessions were supplied for utilization by
different stakeholders. Most of the accessions were
distributed for research, regeneration, characterization/
evaluation/regeneration/research and utilization activities.
The details are given in (Table 6.2).

6.1.4. Physical verification and barcoding

34227 accessions of various crops were physically verified
and barcoding of 24,773 was completed.

6.1.5. Large scale characterization of Sorghum

As part of celebration of International Year of Millets
2023, ICAR-NBPGR has taken up characterization
programme of sorghum germplasm at Agricultural Research
Station, Washim. More than 25,000 accessions of sorghum
germplasm conserved in the National Genebank of ICAR-
NBPGR were characterized using a set of 26 descriptors. The
programme was implemented in collaboration with ICAR-
Indian Institute of Millet Research, Hyderabad and Dr
Panjabrao Deshmukh Krishi Vidyapeeth, Akola. This
programme will help in development of core set, representing
the diversity of sorghum germplasm conserved in the
National Genebank and thus enhance the utilization of

Table 6.1: Status of germplasm holdings in the National Genebank (as on December 31, 2023)

Status of Base Collection in National Genebank (-18oC) (As on 31st Dec., 2023)

Crop/Crop Group No. of Acc. conserved during Present status of
(1st   Jan., 2023 - 31st Dec, 2023) total acc. conserved

Regenerated New New Species Total Species
Added

Cereals (other than rice) 1325 3174 17 165 176660

Millets 561 213 2 33 60435

Forages 119 42 1 229 7519

Pseudocereals 8 118 3 60 8215

Legumes 2 387 3 120 68851

Oilseeds 6 220 2 90 63480

Fibre 358 129 3 84 17049

Vegetables 335 791 6 228 29468

Fruits & Nuts  0 2 1 73 302

Medicinal & Aromatic plants 7 382 14 721 9527

Ornamental  0 11 2 136 743

Spices, Condiments and Flavour 112 56 1 29 3695

Agroforestry  0 13 1 196 1710

Duplicate safety Samples  0  0 0 0 10235

Trial Material (Wheat, Barley)  0  0 0 0 10771

Total 2833 5538 56 2164 468660
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Sorghum Genetic Resources in crop improvement
programme

6.2. Plant Germplasm Registration

The 50th and 51st meetings of the Plant Germplasm
Registration Committee (PGRC) chaired by Dr TR Sharma,
DDG, Crop Science, ICAR, New Delhi were conducted online
on June 12, 2023 and November 22, 2023 respectively.
160 proposals out of the 286 proposals received, found complete
in all respects and reviewed by experts were considered for

registration. 125 proposals with unique/novel features
belonging to 54 species were finally recommended for
registration (Table 6.3, Fig 6.1 & 6.2). Some notable registered
genetic stocks are:

Salient features of the germplasm registered based on
the recommendation of 43rd - 45th meetings of the PGRC
have been published in the 36th volume (issue 1-3) of the
Indian Journal of Plant Genetic Resources. The photographs
of some of the germplasm are shown in Fig. 6.3 (a-e).

Table 6.2: Distribution of germplasm of different crops for various purposes

Crop Purpose Total

Paddy (8131), Wheat (196), Maize (588), Finger Millet (5271), Sorghum (12100), Borthiochloa (57), CRP (AB) 31194
Spear Grass (221), Dicanthium (340), Cenchrus (142), Bromus (57), Festuca (42) , Lolium (57), Lucerne (242),
Dactylis (43), Babchi (19), Pearl Millet (88), Isabgol (09), Periwinkle (04) Cucumber (814), Brinjal (918),
Wild Okra (155),  Pigeonpea (1700)

Wheat (502), Barley (286), Isabgol (72), Paddy (4544) Evaluation 6384

Faba Bean (121), Paddy (519), Pearl Millet (998), Oilseed Brassica (1028) Multiplication 2666

Cotton (27) Wild Sesame (1) Species identification 28

Withania (438), Barnyard Millet (1888), Fababean (630)Taramira (377), Oilseed Brassica (113) Characterization 3446

Wheat (68), Maize (413), Barley (40), Nigella (70), Chilli (30), Cotton (3), Brachiaria (5), Watermelon Research 4146
(6), Tomato (13), Musk Melon (50), Wild Tomato (51) Paddy (245), Little Millet (6), Brown top Millet
(5), Pearl Millet (217), Finger Millet (1657), Mungbean (241), Chickpea (170), Pigeonpea (307),
Horse Gram (300), Broadbean (27),  Chilli (980), Lentil (150) Soybean (37), Oilseed Brassica (35)

TOTAL 47,864

Table 6.3: Crop-group and meeting wise germplasm registered and conserved in the National Genebank

Crop group Current Status of No. of acc.Jan 01, 2023 -Dec 31, 2023

germplasm registered Total accession Registered during Registered during

for unique/novel traits registered during 50th PGRC 51st PGRC

2023

Cereals and Pesudocereals 786 55 31 24

Millets 157 15 13 2

Fibre and Forages 130 3 3 0

Grain Legumes 221 12 5 7

Vegetables 139 5 3 2

Oilseeds 261 7 4 3

Commercial Crops 121 2 0 2

M & AP & Spices 136 6 2 4

Fruits and Nuts 75 9 3 6

Tubers 57 2 1 1

Ornamentals 99 8 1 7

Narcotic/Beverages 9 1 1 0

Agro-forestry 8 0 0 0

Grand Total 2198 125 67 58



87

DIVISION OF GERMPLASM CONSERVATION

Fig. 6.1:  Crop-group wise germplasm registered in
between Jan 01, 2023 - Dec 31, 2023

Fig. 6.2:  Crop-group wise total germplasm registered
with ICAR-NBPGR (1996-2023)

Fig. 6.3 (a): Hurda Sorghum
(Sorghum bicolor;
IC648614; INGR23038),
with free threshability;
high hundred tender grain
weight (4.12g) and excel-
lent fragrance

Fig. 6.3 (b): Elephant Ears (Caladium sp.; IC650759;
INGR23116), with green/white contrast leaf color;
white midrib color and white leaf spot

Fig. 6.3 (c): Sugarcane (Saccharum officinarum;
IC650762; INGR23119), for resistance to whip smut
under artificial condition

Fig. 6.3 (d): Apple (Malus domestica; IC647749; INGR23104), for
solid fruit peel colour (Red group - 46 - A); early fruit peel colour (15
-20 days earlier) and early maturity (Two weeks earlier)

Fig. 6.3 (e): Areca Nut (Areca catechu; IC648626; INGR23064) with
noticeably short internodes, dark green leaves, shorter
inflorescences and highly fragrant flowers

Fig. 6.3a-e:  Some notable trait specific germplasm registered during 2023
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6.3. Conservation of Vegetatively Propagated Crops

in National Genebank

6.3.1. Germplasm maintenance, augmentation and

addition in the In vitro repository of NGB

In vitro cultures of 2,015 accessions of various plant
species were maintained in the In Vitro Active Genebank
(IVAG) at storage temperatures of 8-25°C, with subculture
duration ranging from 1-24 months (Table 6.4 a). Of these,
53 are the in vitro cultures of  new accessions added during
the period under report. 14 accessions were cryopreserved
in the form of tissue explants thereby taking the total number

of accessions cryo conserved in the In Vitro Base Genebank

(IVBG) to 333 (Table 6.4 b).

6.4. Cryopreservation of genetic resources in the

National Genebank

6.4.1. Cryopreservation of seed, pollen, dormant bud

and genomic resources in the National

Genebank

Plant Genetic Resources in the form of seed, pollen,

dormant bud and genomic resources are conserved in the

cryotanks in the NGB (Table 6.5). 308 accessions of

Table 6.4a. Status of in vitro conserved germplasm in IVAG (as on 31st Dec., 2023)

Crop group Genera Species Cultures Accessions No. of accs Major collections
(no.) (no.) (no.) (no.) added during (no. of accessions)

2023

Tropical fruits 3 20 10,000 449 - Musa spp. (444), Garcinia gummi-gutta
(1),Garcinia indica (4)

Temperate and 11 42 9000 400 18 Actinidia spp. (19), Aegle marmelos (2),
minor tropical Artocarpus heterophyllus (2), Artocarpous
fruits lakoocha (1), Fragaria spp. (68), Malus

domestica (35), Morus spp. (70), Prunus
spp. (32), Pyrus communis (76), Rubus
spp. (69) Vaccinium spp. (23) and Vitis
(wild) (3).

Tuber crops 6 15 7000 528 01 Ipomoea batatas (263), Dioscorea spp. (154),
Colocassia esculenta (96), Xanthosoma
sagitifolium (10), Alocasia indica (4) and
Smallanthus sonchifolius (1)

Bulbous and 6 16 4,200 185 8 Allium spp. (168), Dahlia sp. (6), Gladiolus
other crops sp. (8), Fritillaria cirrhosa (1), Lilium

polyphylum (1),  Cicer microphyllum (1)

Medicinal and 33 46 8000 221 23 Coleus forskohlii (14), Plumbago zeylanica
aromatic plants (19), Rauvolfia serpentina (13), Tylophora

indica (10), Valeriana wallichii (16) etc.

Spices and 10 32 4500 232 3 Zingiber spp. (83), Curcuma spp. (109),
industrial crops Piper spp. (8), Elettaria cardamomum

(5), Vanilla planifolia (4), Simmondsia
chinensis (12), Humulus lupulus (8), Stevia
rebaudiana (1), Arundo donax (1), Rubia
cordifolia (1)

TOTAL 70 172 42,700 2,015 53

reclacitrant/intermediate seeds, orthodox seeds and pollen
grains were cryobanked in 2023.

6.5. Genetic stability analysis of cryopreserved

germplasm

Genetic stability assessment of cryopreserved plants was
carried out in multiple species using ISSR markers (hops- 30
markers; one accession of mulberry cryopreserved using the
encapsulated-dehydration technique- 49 markers; R. cordifolia

regenerants - 32 markers). No variability was observed
among the tested plantlets thus indicating genetic stability
(Figs. 6.4- 6.6).

6.6. Germplasm supply

57 accessions belonging to seven species were supplied
to different indenters. These include Piper nigrum (1), Piper

longum (1) Pichrorhiza  kurroo (3) and Dioscorea bulbifera (2)
to Punjab University, Chandigarh; Musa sp. (4) to Sardar
Vallabhbhai Patel University of Agriculture & Technology,
Meerut  and (9) to NRC Banana as in vitro cultures, 27 (exotic)
accessions of Rubus spp. and 10 accessions of Vaccinium spp.
were hardened and supplied to NBPGR, Regional Station,
Srinagar for field evaluation.
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Table 6.4b. Status of germplasm cryobanked in the IVBG
(as on 31st Dec., 2023)

Crop/ Acc. Total Technique Explant
Species added no. of (s)* (s)#

during accessions
2023

Allium sativum 135 V, DV ST

A. albidum 1 V, DV ST

A. chinense 8 V, DV ST

A. hookeri 2 V, DV ST

A. fistulosum 1 V, DV ST

A. lineare 1 V, DV ST

A. ramosum 1 V, DV ST

A. scorodoprasum 1 V, DV ST

A. tuberosum 1 5 V, DV ST

Bacopa monnieri 8 V, DV ST

Colocasia esculenta 3 8 DV ST

Dioscorea bulbifera 2 V ST

D. deltoidea 1 13 V ST

D. floribunda 1 V ST

Ensete glaucum 2 AD ZE

Fragaria x ananassa 1 ED ST

F. chiloensis 1 ED ST

Garcinia indica 1 DV ST

Gentiana kurroo 3 DV ST

Morus spp. 6 6 DV ST

M. bombycis 4 V, DV ST

Morus indica 1 V, DV ST

Musa spp. 1 75 DV, V, AD SM, ECS,
ZE

M. acuminata 7 DV SM, ZE

M. balbisiana 8 AD, DV SM, ZE

M. cheesmanii 2 AD ZE

M. inandamanesis 2 AD ZE

M. itirenans 2 AD ZE

M. ornata 1 AD ZE

M. puspanjaliae 1 AD ZE

M. textilis 1 DV SM

M. velutina 2 AD ZE

Rubus hybrid 6 ED ST

Swertia chirayta 2 2 DV ST

Vaccinium ovatum 7 ED ST

Total 14 333

*AD: Air dehydration; DV: droplet vitrification; V: Vitrification; ED:
Encapsulation-dehydration; EV: Encapsulation-vitrifcation
# ST: shoot tip; SM: shoot meristem; ZE: Zygotic embryo; ECS:
Embryogenic cell suspension

Table 6.5: Status of cryopreserved germplasm (as on 31st

December 2023)

Categories No. of Total
accessions Accessions
added in (no.)

2023

Recalcitrant & Intermediate

Fruits & Nuts 232 4461
Spices & Condiments 1 239
Plantation Crops 0 121
Agro forestry & Forestry 0 1645
Industrial crops 12 1365
Medicinal & Aromatic Plants 9 59
Total 254  7890

Orthodox

Cereals 0 289
Millets and Forages 1 294
Pseudo-cereals 0 76
Grain Legumes 1 815
Oilseeds 1 683
Fibers 1 69
Vegetables 28 620
Medicinal & Aromatic Plants 6 1025
Narcotics & Dyes 0 35
Miscellaneous 3 83
Total 41 3,989

Dormant buds 0 389

Pollen grains 13 655

Total 308 12,944

Genomic resources 0 2194

Fig. 6.4: Banding profiles obtained with ISSR primer UBC
842 of the mother plant and cryopreserved plants of hops
(Ladder lane: 100 bp DNA marker, M- mother plant, 1-10:
cryopreserved plants)

Fig. 6.5: Banding profiles obtained with ISSR primer UBC
840 of the mother plant, cryopreservation control plants
and cryopreserved plants of mulberry (Ladder lane: 100 bp
DNA marker, 1,2- control plant, 3-8 – cryopreservation
controls, 9-19 cryopreserved plants)
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Fig. 6.6: Amplification profiles of ISSR primers a) UBC 824 and b) UBC 836, where Lane 1-3: Mother plants, Lane 4-6:
plantlets regenerated using KIN, Lane 7-9: plantlets regenerated using 2-iP, Lane 10-12: plantlets regenerated using BAP

and Lane M: 100 bp ladder

6.7.  Supportive Research

6.7.1. In vitro shoot multiplication/ micro-
propagation protocols

(A) In vitro shoot multiplication of Artocarpus

heterophyllus Lam.: In vitro nodal segments were used
to standardize shoot multiplication of Artocarpus

heterophyllus (Jackfruit, IC013074). Highest number of
shoots (3 shoots per explant) were obtained on MS
media supplemented with BAP 2 mg/l.  Highest shoot

Fig. 6.7:  In vitro shoot multiplication in Artocarpus
heterophyllus

length (1.63 cm), higher number of nodes (2.31) and
highest number of leaves (1.06) was obtained on BAP 1
mg/l (Fig. 6.7).

(B) In Vitro microtuberization in Bunium: For in vitro

microtuberization experiments, MS medium containing
BAP and NAA exhibited highest and earliest (within 28
days) in vitro microtuberization under standard culture
room conditions. Micro-tubers exhibited germination
only at 5°C and they developed into complete plantlets
when inoculated on MS medium having NAA, IAA and
GA

3
.

(C) In vitro propagation and micropropagation in Rubia

cordifolia L.: Nodal explants of R. cordifolia gave best
shoot multiplication response on MS with 1.0 mg/L
kinetin. In vitro rooting was optimum on half strength
MS medium supplemented with 1.0 mg/L IBA.
Micropropagation of R. cordifolia was explored using the
natural cytokinin, meta-topolin (mT). and micro-shoots

Fig. 6.8: In vitro shoot multiplication and (b)
acclimatization in Rubia cordifolia
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multiplied using 2.0 mg/L meta-topolin displayed the
best response, producing a substantial number of roots.
(Fig. 6.8).

(D)  In vitro multiplication protocol in Musa

indandamanensis: The in vitro multiplication of M.

indandamanensis, an endangered endemic species
collected from Nicobar island was initiated using male
buds. Effect of different growth regulators was tested
and addition of BAP in the MS media was found to be
effective in shoot initiation and multiplication with a
maximum of 5 shoots per explant (Fig 6.9).

(E)  In vitro multiplication protocol in Zingiber

wightianum and Z. neesanum: A micropropagation
protocol was developed to produce large number of
plantlets from rhizome buds of Z. wightianum. Surface
sterilized rhizome buds were cultured onto 21 different
media combinations and best response with the highest
number of shoots was recorded on MS medium
supplemented with 20.74 μM mT alone while optimal
root induction was observed on hormone free basal MS
medium. Well-developed micro-plantlets were primary
hardened under mist chamber conditions and

Fig. 6.9: In vitro plantlets showing multiplication of M.
indandamanensis

acclimatized plantlets were transferred to field (Fig.
6.10). For Zingiber neesanum, the highest shoot
multiplication was recorded on MS medium
supplemented with 2 mg/L BAP and 0.5 mg/l NAA. The
multiplied shoots rooted well on this medium itself (Fig.
6.11).

Fig. 6.10: Shoot multiplication and rooting in Z.
wightianum

Fig. 6.11: In vitro propagation of Z. neesanum



92

DIVISION OF GERMPLASM CONSERVATION

6.7.2.  In vitro slow growth conservation

(A) Medium-term conservation of Sauropus androgynus

(L.) Merr.: In vitro cultures of S. androgynous (IC636692)
survived for only 6 months on multiplication medium.
Thus to extend the subculture duration, in vitro shoots
were grown on MS medium supplemented with different
concentrations of 6-benzylaminopurine (BAP),
naphthaleneacetic acid (NAA), Kinetin alone and in
combination with BAP, with NAA or Kinetin or 2iP. The
subculture duration was extended from 6 months to
2.5 years with 35 to 48% survival on MS+2.5 mg/l BAP,
MS +2.5 mg/l Kinetin and MS + 2.0 mg/l 2iP and 100%
regeneration on fresh multiplication medium and 100
% ex vitro survival.

(B) In vitro slow growth of Smallanthus sonchifolius

(Ground apple; IC0644477): To achieve slow growth
of the cultures of S. sonchifolius using in vitro micro-
tuber formation, four different media were tested.
The cultures inoculated in MS media containing 8%
sucrose demonstrated the highest viability of plantlets,
with a survival rate of ~62% after 15 months of
subculture with an average of 3.5 micro-tubers per plant
(Fig. 6.12).

6.7.3.  In vitro cryopreservation protocols

(A) Cryopreservation of Allium ampeloprasum L.: A.

ampeloprasum has multifarious uses from food to herbal
medicine.  Shoot bases (1.0 mm x 1.5 mm) of A.

ampeloprasum were grown on pregrowth media (MS +
0.1 mg/l naphthalene acetic acid + 0.02 mg/l 2-
isopentenyl adenine + 0.3 M sucrose) and precultured
on MS medium supplemented with 0.3 M sucrose at
SCC followed by loading solution treatment for 60 min,
PVS2 dehydration for 40 min were successfully
cryoconserved using vitrification and droplet-vitrificaiton
technique. Droplet-vitrification technique improved
post- thaw regrowth by ~58.33% as compared to
vitrification.

(B) Shoot tip cryoconservation protocol of Bacopa

monnieri (L.) Wettst. : Experiments were conducted
to assess the effect of shoot tip size and
cryoconservation techniques, including vitrification (V)
and droplet-vitrification (DV), to improve post-thaw
regrowth in B. monnieri. Optimal results after
cryopreservation were obtained when small size (SS –
0.5 x 0.5 mm) shoot tips were excised from cultures
pretreated on MS basal medium supplemented with 0.3
M sucrose (SM) for 4 to 16 wk, precultured on SM
medium for 2 d and dehydrated with PVS2 at 0 °C for 35
min. Post-thaw regrowth of >80% was obtained using
DV technique. The results were successfully validated in
four accessions and this improved protocol has potential
to be implemented for cryobanking of in vitro germplasm
of Bacopa monnieri.

(C) Cryopreservation of Cicer microphyllum Benth.:
Cicer microphyllum is a crop wild relative of chickpea that
possess useful genes for cold and drought tolerance. In

vitro shoot tips grown on B
5 
+ 0.5 mg L-1 Kinetin + 0.1 mg

L-1 naphthalene acetic acid + 10 mg L-1 silver nitrate,
precultured on B5 + 6% sucrose at 10°C for 3 days,
followed by PVS2 treatment for 20 min, unloading
solution for 60 min and regrowth on B5 + 0.2 mg L-1 6-
benzylaminopurine + 20 mg L-1 silver nitrate resulted in
highest survival (57%) and regrowth (40%) after
cryoconservation. The standardized protocol was
successfully used for cryobanking.

(D) Protocol for conservation using droplet
vitrification technique in  Garcinia indica:

Germplasm conservation using droplet vitrification
technique of cryopreservation in accession IC638183
was standardized with ~50% regeneration. This
technique was successfully validated on other accessions

Fig. 6.12: In vitro micro-tuber formation in Smallanthus

sonchifolius (Ground apple; IC0644477) on MS media
containing 8% sucrose
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of G. indica (IC638183, IC0638185, and IC0638186)
using in vitro derived shoot-tips.

(E) Cryopreservation experiments in Simmondsia

chinensis: Experiments were carried out on desiccation
and freezing tolerance of shoot tips of Simmondsia

chinensis using the DV method of cryopreservation.
Shoot tips isolated from one month old cultures were
precultured on high sucrose medium (MS containing
0.3M sucrose) for 16 hr, followed by treatment with
loading solution for 20 min. Shoot tips cryopreserved
for 30, 40 and 50 min showed 30-50% survival.

(F) Cryoconservation of Swertia chirayta (Roxb.)
H.Karst.: Swertia chirayta (IC594053 and IC647721) is
a critically endangered medicinal plant species of India.
Shoot tips (about 1 to 1.5 mm in length) were excised
from 4-wk-old stock cultures pregrown on MS medium
supplemented with 3 mg/l Kinetin, 2 mg/l Gibberellic
acid, 0.3 M sucrose and shoot tips were precultured on
MS + 0.3 M sucrose for 2 days. Thereafter, shoot tips
were cryoconserved using V-Cryoplate and D-Cryoplate
technique and reported high post-thaw regeneration of
80 to 90%.

6.7.4. Cryopreservation protocol for Luffa Pollen

The optimal medium for in vitro pollen germination
varied in L. acutangula, L. cylindrica, L. echinata, and L.

graveolens species, with Brewbaker and Kwack medium with
10% sucrose suitable for L. acutangula, L. cylindrica, and L.

echinata, and BK medium with 3% sucrose ideal for L.

graveolens. The best results for cryopreservation were
achieved with desiccation periods of 20, 30, and 40 minutes,
maintaining moisture content between 14.04% and 18.55%.
Cryopreserved pollen at -196 °C exhibited the highest
viability over a prolonged period (2 months) and was
comparable to fresh pollen in terms of germination, ovule
fertilization, fruit and seed set.

6.7.5. Studies on desiccation and freezing sensitivity
of seeds for developing cryopreservation
protocol

A total of 8 diverse species were analysed for desiccation
and freezing tolerance - Meyna spinosa (1), Stauntonia elliptica

(1), Eryobotrya angustissima (3), Antidesma bunius (1),
Choerospondias axillaris (1), Spondias pinnata (1) and
Gymnopetalusm cochinchinense (1). Desiccation and freezing
sensitivity of the seeds revealed Stauntonia elliptica and

Antidesma bunius as orthodox seed species while Meyna

spinosa, E. angustissima showed recalcitrant seed storage
behavior.

6.7.6. Protocol standardized for pollen collection and
in vitro pollen germination media in Vitis spp.

In various Vitis species, viz., V. vinifera (7 accessions), V.

champini (2 accessions) and V. parvif lora, six media
combinations were tested for maximum in vitro germination.
The media consisted of 10% sucrose+100 mg/L boric
acid+300 mg/L calcium nitrate and resulted in good in vitro
germination (ranging from 40-90%) in all the species and
could be utilized for further pollen-related studies in grapes.
Additionally, five pollen collection methods were compared
and cluster harvesting at 50% flowering stage and drying for
24 hours was the most effective method for grape pollen
collection, with increased pollen quantity and germination
percentage.

6.7.7. Marker trait association analysis for component
traits of seed longevity

Marker trait association (MTA) analysis was carried out
on a diverse wheat panel, for component traits of seed
longevity viz., Antioxidant potential measured as DPPH
retention percentage; Glutathione Half Cell Redox Potential;
Speed of germination measured as Mean Germination Time
(MGT). GWAS analysis was carried out using 35K SNP Array
data. The study identified ten significant MTAs along with
major candidate genes, for seed longevity (Fig 6.13). The
candidate genes associated with MTAs identified on
chromosomes 3A, 4A, 4B, 5A, 5B, 5D and 7D were confirmed
through net mining and they could delineate network
modules enriched for seed ageing traits viz., accumulation of
ROS leading to cell death and co-expression clusters of
biological processes pertaining to ageing, regulation of plant-
type hypersensitive response and leaf senescence (Fig 6.14).
The phenotypic data recorded in this study showed positive
correlation with actual genebank conservation data.

Fig 6.13: Manhattan Plot for MGT Analysis

6.7.8. Software development for estimation of seed
colour

A software has been developed with functions for
semi-automated thresholding of seeds (object of interest)
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Fig 6.14: Knet Mining Analysis for MGT

Fig 6.15: Workflow of semi-automated estimation of seed colour from images R package

from an image and extraction of average RGB value. It
also includes functions for colour calibration of images

with a colour target or colour rendition chart (Fig
6.15).
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Research programme (Code, Title, Programme Leader)
Programme I: PGR/DGC-BUR-DEL-01.00 : Ex Situ conservation of plant genetic resources of agricultural and horticultural crops using conventional

methods (PI: Dr Veena Gupta till 09.05.2023; Dr Anju Mahendru Singh w.e.f 10.05.2023)

Projects under Programme I:
PGR/DGC-BUR-DEL-01.01: Management of information and national germplasm conservation network and associated research (Anjali Kak
Koul, J Aravind,   Rajvir Singh, Smita Jain, Rajiv Gambhir, S.P Sharma and  Nirmala Dabral)

PGR/DGC-BUR-DEL-01-02: Conservation of grain legume germplasm using conventional seed storage methods and associated research

(Padmavati G. Gore, Chithra Devi Pandey), Anju M Singh (w.e.f. 08.05.2023)

PGR/DGC-BUR-DEL-01-03: Conservation of paddy germplasm using conventional seed storage methods and associated research (GD Harish (till

May 25, 2023),  J Aravind, Sherry Rachel Jacob, Badal Singh and AD Sharma), Suman Roy (w.e.f. 26.05.2023)

PGR/DGC-BUR-DEL-01-04: Conservation of oilseed germplasm using conventional seed storage methods and associated research (Badal Singh
(upto 25-05-2023), J Aravind (w.e.f  26-05-2023) , Sherry Rachel  Jacob)

PGR/DGC-BUR-DEL-01-05: Conservation of cereal germplasm excluding paddy, using conventional seed storage methods and associated research

(Sherry Rachel Jacob, Badal Singh (upto 25-05-2023) and Padmavati G. Gore)

PGR/DGC-BUR-DEL-01-06: Conservation of pseudo-cereals, medicinal and aromatic plant, narcotic and spices germplasm using conventional

seed storage methods and associated research (Veena Gupta (upto 31-8-2023), Anjali Kak Koul (w.e.f 01-09-2023) and Padmavati G. Gore)

PGR/DGC-BUR-DEL-01-07: Conservation of millets germplasm using conventional seed storage methods and associated research (Sushil Pandey,

Chithra Devi  Pandey and GD Harish)

PGR/DGC-BUR-DEL-01-08: Conservation of forage and fiber germplasm using conventional seed storage methods and associated research (Anjali
Kak Koul and Veena Gupta)

PGR/DGC-BUR-DEL-01-09: Conservation of vegetable germplasm using conventional seed storage methods and associated research (Chithra
Devi Pandey, Neeta Singh and Sushil Pandey)

Programme II: PGR/TCCU-BUR-DEL-01.00: Ex situ conservation of plant genetic resources of vegetatively propagated crops using in vitro and

cryopreservation techniques (Sandhya Gupta till 09.05.2023; Anju Mahendru Singh wef 10.05.2023)
Projects under Programme II:
PGR/TCCU-BUR-DEL-01.01: In vitro conservation of tuber crops with special reference to sweet potato, yams and taro (Sangita Bansal, Vartika

Srivastava, DPS Meena)

PGR/ TCCU–BUR-DEL-01.02: In vitro conservation of spices, plantation and new industrial crops (Era V. Malhotra, Sangita Bansal)

PGR/ TCCU–BUR-DEL-01.03: In vitro conservation of bulbous and ornamental crops (Subhash Chander, Gowthami R.)

PGR/TCCU–BUR-DEL-01.04: In Vitro Conservation of Medicinal and Aromatic Plants with Special Reference to Rare and Endangered Species

(Gowthami R., Sandhya Gupta)

PGR/TCCU–BUR-DEL-01.05: In Vitro Conservation of Tropical Fruit Crops Species (Vartika Srivastava, Sandhya Gupta, DPS Meena)

PGR/TCCU–BUR-DEL-01.06: In Vitro Conservation of Temperate and Minor Tropical Fruit Crops (Sandhya Gupta, Subhash Chander, Narender

Negi)

PGR/TCCU–BUR-DEL-01.07: Studies on genetic integrity of conserved germplasm (Era V. Malhotra, Sangita Bansal) 
Programme III: PGR/TCCU-BUR-DEL-02.00: Ex situ Conservation of Plant Genetic Resources of Agricultural and Horticultural Crops using

Cryopreservation of Seeds, Dormant Buds and Pollen (Sandhya Gupta till 09.05.2023; Anju Mahendru Singh wef 10.05.2023)

Projects under Programme III:
PGR/TCCU-BUR-DEL-02.01: Cryopreservation of Non-orthodox and Orthodox Seed Species in Various Forms using Standard Protocols (SK
Malik, Sangita Bansal, Era V. Malhotra, AP Singh)

PGR/TCCU-BUR-DEL-02.02: Investigating Desiccation and Freezing Tolerance in Non-orthodox Seed Species, Dormant Buds and Pollen for

Cryopreservation (Vartika Srivastava, Gowthami R, SK Malik, Subhash Chander)

Externally Funded Projects:
Cryobiotechnological approaches for Genetic Resource Conservation and Creation of a Base Germplasm Collection of Indian Piper Species (PI: Era
Vaidya Malhotra, Co PI: Sangita Bansal, K. Pradheep) – Funding Agency: SERB

Implementation of legislation on Protection of Plant Varieties and Farmers’ Rights (PI: Sherry R Jacob)-Funding agency: PPVFRA
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lkjka’k% ,uchihthvkj esa —f"k Kku çca/ku bdkbZ ¼,ds,e;w½ vkbZlh,vkj esa ihthvkj lwpuk foKku xfrfof/k;ksa dk dsaæ gSA bdkbZ dk mís'; ihthvkj MsVkcsl
vkSj osc&vk/kkfjr vuqç;ksxksa ds fodkl vkSj j[kj[kko ds ek/;e ls ihthvkj mi;ksx dks c<+kus ds fy, ihthvkj tkudkjh dh miHkksäkvks rd vklku igqap
dh lqfo/kk çnku djuk gSA ihthvkj iksVZy] ,uchihthvkj dk çeq[k osc&vk/kkfjr lwpuk lalk/ku gs tksfd dbZ ns'kksa ds 'kks/kdrkZvksa }kjk ,Dlsl fd;k ts,
vkj,,p, gSaA u, ,fIyds'ku fodflr fd, x, vkSj dqN dks lkoZtfud mi;ksx ds fy, y‚Up fd;k x;kA ihthvkj xfrfof/k;ksa ds ckjs esa x }kjk tkudkjh

çlkfjr djus ds ,ds,e;w ds ç;kl us ,uchihthvkj }kjk fuHkkbZ xbZ Hkwfedk dks yksdfç; cukrs gq, dbZ mi;ksxdrkZvksa dks vkdf"kZr fd;k gSA
Summary: Agricultural Knowledge Management Unit (AKMU) at NBPGR is the center of PGR Informatics activities in ICAR. Aim of
the unit is to facilitate easy access to PGR information to enhance PGR utilization through development and maintenance of PGR
databases and web-based applications. The PGR Portal, NBPGR’s principal web-based information resource, was accessed by researchers
from many countries. New applications were developed and some were launched for public use. AKMU’s endeavor to disseminate
information on PGR activities via  has attracted many users popularizing the role played by NBPGR.

AGRICULTURAL KNOWLEDGE

MANAGEMENT UNIT7

7.1. PGR Portal: Access to information

PGR Portal has been providing the single window to

access information on the plant genetic resources conserved

in the Indian genebank. A few backend functional

improvements were incorporated in the past year for stability

improvement. The application is running 24X7 for past nine

years. PGR portal  manages (creation, storage, retrieval and

presentation) and analyses (discovery, exploration and

extraction) diverse information (facts, figures, statistics,

knowledge and news).

7.2. PGR Informatics activities

Data of 59,654 accessions  were added to different

databases after curation. Biological status of about 40K

accessions were updated in the genebank database.  Passport

data details (IC and EC) of about 1500 entries were corrected.

7.3. NBPGR on Social media

NBPGR maintain a strong presence on the social media
@ Icar-Nbpgr and @NBPGR via official   account. During 23,
NBPGR tweeted 505 information bits which attracted
3,69,000 impressions; 3,67,363 profile visits, 868 mentions
and an addition of 1165 new followers.

Youtube

Facebook

7.4. Virtual Platform

AKMU managed virtual meetings, webinars, interviews,
events, etc. as well as NBPGR social media. During 2023, a
total of 366 virtual engagements (meetings, interviews, IRC,
RAC, trainings, seminars, viva, classes, etc.)  were facilitated.

7.5. Launch of PGR Informatics applications

Decision support system for Trait specific germplasm

identified through multilocation evaluation

Four major crops namely, rice, wheat, chickpea and
pigeonpea was initiated for public use.

Under this programme, a total of 15,525 accessions
(promising accessions identified under the multilocation
evaluation programme for different traits) have been
summarized. Information generated through integrated
approach will promote effective utilization of plant genetic
resources in the national system through crop improvement
programmes.

Table 7.1: PGR Data Status (number of accessions)

Database Additions Status as on
in 2023 31-12-2023

Indigenous collections 3,693 6,48,101

Exotic collections 38,689 11,62,740

Genebank 10,455 4,23,273

Characterization 6,153 2,34,113

Cryobase 471 10,918

Germplasm Registration 193 2,148
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Table 7.2: PGR Informatics portfolio of NBPGR (Open access)

Application URL

NBPGR Homepage www.nbpgr.ernet.in

PGR Portal pgrportal.nbpgr.ernet.in

Import Permit and EC Data Search exchange.nbpgr.ernet.in

Genebank Dashboard genebank.nbpgr.ernet.in

Seed genebank genebank.nbpgr.ernet.in

Cryo genebank www.nbpgr.ernet.in:8080/cryobank

Field genebank pgrinformatics.nbpgr.ernet.in/FGB

National Genomic Resource Repository www.nbpgr.ernet.in:8080/ NGRR

National Herbarium of Crop Plants pgrinformatics.nbpgr.ernet.in/nhcp

Biosystematics Portal pgrinformatics.nbpgr.ernet.in/cwr

PGR Climate pgrinformatics.nbpgr.ernet.in/pgrclim

Registered Crop Germplasm www.nbpgr.ernet.in/registration/

Multi-location Evaluation Database www.nbpgr.ernet.in/tsgi/index.htm

MTS Application pgrinformatics.nbpgr.ernet.in/mts

Plant Quarantine Information System www.nbpgr.ernet.in/PQIS/

PGR-IPR pgrinformatics.nbpgr.ernet.in/ip-pgr

PGR Analytics (Gap Analysis Tool) http://14.139.224.57/pgrtools/Default.aspx

PGR Map nbpgr.ernet.in/PGRMap

Decision Support System for Insect and Mite Pests www.nbpgr.ernet.in:8080/Pest

Multi-location Evaluation Database www.nbpgr.ernet.in/tsgi/index.htm

Digital Library of Bruchids 14.139.224.57/bruchidlibrary

Network of GMO Testing Laboratories of India gmolabs.nbpgr.ernet.in

Piper nigrum microsatellite database www.nbpgr.ernet.in:9091/index.php

Medicinal Plants Genomic Resource Database www.nbpgr.ernet.in/med_plant/index.html

Amaranth Genomic Resource Database www.nbpgr.ernet.in:8080/AmaranthGRD

Mobile Apps Genebank, PGR Map

Research Programme (Code, Title,  Programme Leader)
Programme: PGR Informatics Programme Leader: Sunil Archak
IXX10707: PGR Informatics (S Archak  (till 27.07.2023 ; HL Raiger  (w.e.f 28.07.2023) and Rajeev Gambhir) [Co-PIs of this project include scientists

from all divisions/units/ regional stations]

098-ICAR-AKMU-SA-014 (ICAR National Fellowship funded): Development and implementation of Novel Algorithms and Software Modules

for PGR Informatics (S Archak)
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lkjka’k% o"kZ 2023 ds nkSjku ,d vUos"k.k vkSj laxzg dk;ZØe ls dqy 61 ifjxzg.k laxzghr fd, x, ftuesa 38 [ksrh ;ksX; Qly Hkw&çtkfr;ka vkSj 21 Qly
oU; lca/kh ¼lhMCY;wvkj½ 'kkfey FksA jch 2022&23 ds nkSjku 2435 vkSj [kjhQ 2023 ds nkSjku 1739 ifjxzg.kksa lfgr dqy 4174 ifjxzg.kksa dk fo'ks"krk vkSj
ewY;kadu fd;k x;kA ifjxzg.kksa esa puk ¼508½] vukt pkSykbZ ¼121½] vylh ¼1324½ vkSj dqlqe ¼482½ vkSj jkxh ¼90½] Q‚DlVsy feYysV~l ¼290½] fry ¼154½ ,oa
[kjhQ 2023 esa ukbtj ¼342½] ewax ¼400½] foaTMchu ¼263½ vkSj fHkaMh ¼200½ 'kkfey FksA Hkkjr es mi;ksxdrkZ ,tsafl;ksa dks vuqla/kku mís'; ds fy, fofHkUu
Qlyksa dh 4938 Qlysa çnku dh xbZaA fjiksfVaZx vof/k ds nkSjku fofHkUu Qlyksa ds 1891 teZIykTe ifjxzg.k dks laof/kZr vkSj iquthZfor fd;k x;kA frygu
¼10452½] nygu ¼4687½] lfCt;ka ¼2034½] laHkkfor Qlysa ¼1399½] Jh vUu ¼1536½ vkSj Qly ikS/kksa ds oU; laca/kh ¼730½ lfgr fofHkUu Qlyksa@çtkfr;ksa ds

tuunzO; dh dqy 20]838 ifjxzg.kksa dk j[kj[kko vdksyk esa {ks=h; dsaæ ds e/;e vof/k ds HkaMkj.k esa fu;af=r fLFkfr;k¡ fd;k tk jgk gSA
Summary: One exploration and collection programme was undertaken during the year and a total of 61 accessions comprised 38
cultivated crop landraces and 21 Crop Wild Relatives (CWRs) were collected. A total of 4,174 accessions comprising 2,435 accessions
during Rabi 2022-23 and 1,739 accessions during Kharif 2023 were characterized and evaluated. Crop-wise accessions characterized
were chickpea (508), grain amaranth (121), linseed (1324) and safflower (482) during Rabi 2022-23 and finger millet (90), Foxtail
millet (290), Sesame (154), niger (342), mungbean (400), winged bean (263) and okra (200) in Kharif 2023. Supplied 4,938 accessions
of various crops for research purposes to user agencies within India. Multiplied and regenerated 1,891 germplasm accessions of
different crops during the reporting period. A total of 20,838 accessions of various crops/species germplasm comprising oilseeds
(10,452), pulses (4,687), vegetables (2,034), potential crops (1,399), millets (1,536) and CWRs (730) are being maintained under
controlled conditions in the medium term storage of the Regional Station at Akola.

REGIONAL STATION, AKOLA

8

8.1. Exploration and collection of germplasm

An exploration for collection of Millets, Linseed, Cajanus,
Vigna sps, and other CWR was undertaken from Palghar and
Thane districts (including Manjare village plateau) of
Maharashtra. During exploration, a total of 61 germplasm
samples included Panicum sumatrense (10), Oryza sativa (07),
Eluecine coracana (05), Vigna mungo (02), Cucumis melo (02),
Cucumis hardwikii (02), Niger (03), Cajanus cajan (01), Cajanus
scarabdoides (03), Cajanus platycarpus (01), Luffa acutangula

(02), Macrotyloma uniflorum (01), Vigna unguiculata (02), Vigna
radiata (01), Sorghum bicolor (01), Dolichos lablab (01) and
others CWRs (17) were collected. Good variability was
observed in Sorghum for biomass, plant type, earliness and
popping character. The tremendous potential of little millet
and finger millet was also observed in these areas as being
grown for their consumption and selling in local markets as
an earning source (Fig. 8.1-8.3).

Fig. 8.1. Variability collected in Cucumis from Thane and
Palghar districts

Fig. 8.2. Collection of little millet landraces from
farmers field (Palghar)
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Characterization and Evaluation) of Agri-horticultural crops
(Part-I), NBPGR (2000).

Chickpea: A total of 508 accessions of chickpea along with
10 checks (Jaki-9218, PKV Kabuli-2, PKV Kabuli-4, PDKV
Kanchan, Phule Vikram, Phule Vikrant, PG-12, Saki-9516,
Vijay and Warangal) were evaluated in ABD during Rabi 2022-
32. Promising accessions were identified for primary branches
per plant: EC400552 (7.0) and IC334286 (6.0); for pods per
plant: EC220052 (146), IC428088 (122) and IC428031 (102)
and for 100 seed weight   PKV Kabuli-4 (46.64g) and
EC198718 (23.23g) and for seed yield per plant IC350842
(18.45g), IC094877 (18.20g) and EC267307 (16.41g) were
promising (Fig. 8.4).

Safflower: A total of 482 accessions of safflower along with
six checks (PBNS-86, SSF-12-40, SSF-13-71, SSF-15-65, SSF
1602, SSF-708 and PKV Pink) were evaluated in ABD during
Rabi 2022-23. Early flowering was observed in IC0499427
(58 days), EC0210429 and EC0182230 (59 days). For the
diameter of the main capitula, the accessions IC0500180
(4.00 cm), IC0500160 (3.18 cm) and EC181459 (3.16cm)
were superior. The highest seed yield per plant was recorded
in IC0500092 (37.43g), IC0042478 (35.48g) and EC0398114
(34.07g) and for 1000 seed weight, accessions IC0338278
(80.57g), IC0442555 (76.63g) and IC0500180 (76.55g) were
found promising.

Linseed Germplasm Characterization

Under the DBT linseed project, two different core sets
were developed. These two sets were evaluated during rabi

2022-23. A core set of 259 linseed accessions along with
seven different checks (T397, Shekhar, Sheela, JLS95, LSL93,
Rashmi and Tiara) were characterized and evaluated in ABD.
Promising accessions identified for different characters were
for days to 50% flowering accessions IC0096539 and LSL93
(38 days); EC0022648 (68.8 cm) and IC0305053 (68.4cm)
recorded highest plant height.  Genotype LSL93 (99 days)
followed by MAU Azad-1 and IC0544570 (101 days) showed
the earliest days to maturity. The highest number of capsules
per plant was recorded T397 (203.8), IC0498551 (196.8)

Fig. 8.3. Pop sorghum landraces collected from Palghar
district

Fig. 8.4. Variability for seed colour in chickpea

Rare germplasm (Landraces) considered Mahodi, Kal Bhat,

Wada kolum of Paddy were also collected from these areas.
Good variability in Cucumis sps, Abelmoschus sps, paddy
landraces and Vigna sps was observed during the expedition
of germplasm. Cajanus sericius, and Vigna yadavii, endemic
species of Sahyadri hills also recorded for documentation.

8.2. Characterization and evaluation of germplasm

8.2.1. Rabi 2022-23

A total of 2,435 accessions were characterized and
evaluated during Rabi 2022-23 and Crop-wise accessions
characterized were chickpea (508), grain amaranth (121),
linseed (1324) and safflower (482). The experiments were
conducted in ABD and the morpho-agronomical characters
were recorded as per the Minimal Descriptors (For
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and IC0118887 (193.6). Yield per plant was recorded by
IC0385377 (8.44 g), IC0499188 (8.11 g) and IC0498551
(7.85 g) and the accessions viz., IC0499144 (10.26 g),
IC0113105 (9.08 g) and IC0498424 (9.1 g) were found
promising for 1000 seed weight.

A trait-specific core set of 342 linseed accessions were
characterized and evaluated in three replicated trials and
analyzed in RBD. Promising accessions identified for different
characters were for days to 50% flowering LSL93 (37 days),
IC0538781 and IC0096648 (38 days); for plant height
IC0113109 (71.8 cm), IC0499065 (71.4cm) and EC0541213
(71.2cm); for seed yield per per plant IC0525956 (7.21 g),
IC0096502 (6.02 g) and IC0499131 (5.63 g) were promising
(Fig. 8.5).

Fig. 8.5. Aerial field view of linseed germplasm
evaluation experiment

okra (200). The experiments were conducted in ABD/ RBD
and the morpho-agronomical characters were recorded as
per the Minimal Descriptors (For Characterization and
Evaluation) of Agri-horticultural crops (Part-I), NBPGR
(2000).

Mungbean core evaluation under DBT project

A total of 400 accessions of mungbean and seven checks
(IPM02-3, IPM2-14, MH421, PDM139, SML668, Nirmal and
Phule Chetak) were evaluated in ABD. Promising accessions
are identified for various traits. For days to 50% flowering,
EC590222 (31), EC246508 (32) and EC396394 (32); For
number of branches, IC52074 (6), EC272454 (6) and
EC27514 (6); For pods per plant, IC148383 (67), IC148430
(43) and IC73532 (40); For yield per plant, IC148383
(16.24g), IC76569 (16.06g), IC39448 (12.16g); For 100 seed
weight, IC607183 (7.4g), and EC590222 (6.7g), EC396409
(6.7g).

Foxtail millet: A total of 290 accessions of foxtail millet
and seven checks (DHFT 109-3, SIA-3156, Lepakashy, Prasad,
Krishndevraya, Narsingraya, SIA-3088) were evaluated in
ABD. Promising accessions are identified for various traits.
For days to 50% flowering, GS-140 (50), ISE-18 and CO-4
(CO-4); For plant height, ISE-1597 (120 cm), IC 597313 (118
cm) and K-2686 (105 cm); For a number of productive tiller,
GS-125 (3), MEERA (2.5) and GS-2239 (2); For panicle length,
IC 597313 (19.5 cm), K-2686 (19 cm) and GS-2092 (18 cm);
For yield per plant, RAP-52 (6.72g), KC/GK/OP-130 (6.34g)
and GS-2092 (5.24g); For 1000 seed weight, T53/83-4 (3.56g),
GS-130 (3.48g) and T50/83-5 (3.44g).

Niger: Under DBT project 342 accessions of Niger along with
three checks (JNS-28, JNS-30 and IGPN-2004-1 were
evaluated in ABD (Fig. 8.6). For days to 50% flowering,
accessions IC0262567(48), IC33674(48) and IC262539(48);
for number of capitula per plant IC0546622(120), USDA-

8.2.2. Kharif 2023

A total of 1,739 accessions of different crops were
characterized and evaluated during the kharif 2023. Crops
consisted of finger millet (90), Foxtail millet (290), Sesame
(154), niger (342), mungbean (400), winged bean (263) and

IC413132 IC535551 AJSR-79 KMS-91 IC0336462 IC55759

BMD-107 SP-46 IC34183 KMS-5-183 IC-206245 IC-59060IC384588

Fig. 8.6. Variability observed for flower colour, size and number of ray florets in niger core set
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8(106), IC0262617(89); for days to maturity IC0262539(98),
DNS-4(98), IC0341231(98) and for seed yield per plant
IC0372572 (9.6g), IC0262617 (8.9g), NA-28 (8.6g) were
found promising.

8.3. Regeneration and Multiplication of Germplasm

A total of 1891 accessions consisting of foxtail millet
(290), niger (293) and chickpea (508) in Rabi 2022-23 and
mungbean (400), winged bean (200)   and okra (200) in Kharif

2023 were regenerated (Fig. 8.7).

Fig. 8.7. Purification and multiplication of  niger core

set- Aerial view

8.4. Germplasm Exchange

Supplied 4938 accessions of germplasm of various crops/
species to the indenters within India for their research purpose
under Material Transfer Agreements. The crops/species
(accessions) supplied were of different crops i.e. small millets
(678), linseed (2610), niger (434), okra (294), sorghum (22)
and safflower (834), winged bean (66). Received 647
accessions/varieties of germplasm i.e. grain amaranth (49),
urdbean (5), mungbean (31), pigeonpea (29), niger (341),
sesame (154), winged bean (28), pearl millet (10)  from
different agencies.

8.5. Medium-term storage of germplasm

A total of 20,838 accessions of various crops/species
comprising oilseeds (10,452), pulses (4,687), vegetables
(2,034), potential crops (1,399), millets (1,536) and wild
relatives of crop plants (730) are being maintained under
controlled conditions in the medium term storage of the
station at Akola.

8.6. Field Genebank

A total of 42 accessions consisting of Aloe vera (05), wild
foxtail millet (08), West Indian cherry (01), Simarouba glauca

(01), Gymnema sylvetre (05) and Bael (22) are being
maintained at field genebank of Regional Station, Akola.

Research Programme (Code, Title and programme Leader) PGR/GEV-BUR-AKO-01.00: Augmentation, characterization, evaluation,

maintenance, regeneration, conservation and documentation of genetic resources in the Central Indian Plains (Sunil S. Gomashe).

Research Projects (PI, Co-PIs and Associates)
PGR/GEV-BUR-AKO-01.01: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, and documentation of genetic

resources of cereals, pulses (pigeon pea and chickpea), vegetables (okra) and Potential crops (winged bean and amaranth) (Sunil S. Gomashe)

PGR/GEV-BUR-AKO-01.02: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, and documentation of genetic

resources of oil seeds (sesame, niger, castor, groundnut, safflower, soybean and linseed), millets and small millets (Sunil S. Gomashe)
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lkjka’k% vkbZlh,vkj&,uchihthvkj {ks=h; dsaæ Hkokyh ds ikl mÙkjk[kaM jkT; dh ikni tSo fofo/krk dh [kkst] laj{k.k vkSj mi;ksx ls lacaf/kr ikap
vf/kns'k gSaA leh{kk/khu vof/k ds nkSjku dsaæ }kjk ,d vUos"k.k fd;k x;k ftles 50 fofHkUu ifjxzg.kksa dk laxzg fd;k x;kA dsaæ }kjk fofHkUu vukt] ckxokuh]
WEUP Qlyksa dh dqy 1197 ifjxzg.kksa dks ,eVh,l ds fy, fpfàr] laof/kZr vkSj iquthZfor fd;k x;kA ,eVh, esa lajf{kr ifjxzg.kksa esa ls ns'k Hkj ds
'kks/kdrkZvksa ds lkFk fofHkUu Qly teZIykTe dh dqy 326 ifjxzg.kksa dks lk>k fd;k x;kA e/; vof/k Hk.Mkj.k esa dqy 11]826 ifjxzg.k vkSj QhYM thu cSadksa
esa 1017 ifjxzg.kksa dk j[kj[kko fd;k tk jgk gSA dsaæ }kjk dbZ vU; xfrfof/k;k¡ Hkh 'kq: dh xbZa] tSls fd fdlku esys vkSj çf'k{k.k dk vk;kstuA bl
vof/k ds nkSjku dsaæ ds oSKkfudksa us fofHkUu cSBdksa] çf'k{k.k dk;ZØe] lsfeukj vkSj lEesyu esa Hkh Hkkx fy;kA jksi.k lkexzh vkSj —f"k mit dh fcØh ls dsaæ
ij :i;k 5]35]870@& dh jkf'k mRiUu gqbZA
Summary: ICAR-NBPGR RS Bhowali has five mandates related to exploration, conservation and utilization of plant biodiversity of
Uttarakhand state. During the reporting period 50 different collections were made in one exploration mission. Total 1197 accessions
of various field, horticultural, WEUP crops were characterized, multiplied and regenerated for MTS. Total 326 accessions of various
crop germplasm were shared with researchers across the country against MTA. A total of 11,826 accessions in MTS and 1017
accessions in field gene banks are also being maintained. Several other activities were also undertaken viz., organizing farmers fair and
trainings. The scientists of the station have also participated in different meetings, training programs, seminars and conferences
during the period. An amount of Rs.  5,35,870/- was generated through sale of planting material and farm produce.

REGIONAL STATION, BHOWALI

9.1. Exploration and Germplasm Collection

One exploration was undertaken in the month of
September 2023 from the North Sikkim for the collection of
wild Allium species and other wild edible temperate crops. A
total of 50 accessions belonging to 35 taxa were collected
from the North region of Sikkim. Some species like Schisandra

grandiflora, Rubus trutleri, Allium sikkimense, Ribes griffithii,
Ribes luridum, Rubus kumaonensis were first time collected
from the north eastern Himalaya.

9.2. Germplasm Characterization and Evaluation

Total 1101 accessions of various Kharif-2023 and Rabi-
2022-23 crops viz., Wheat (19), Barley (30), Lentil (167),

Mustard (12), Fenugreek (02), Faba bean (54), Coriander
(06), Paddy (15), Amaranth (13), Soybean (24), Maize (09),
Finger millet (394), Barnyard millet (198), Proso millet (21),
Foxtail millet (34), Sorghum (02), Buckwheat (25), Sesame
(03), Horsegram (38), Blackgram (05), Frenchbean (25) and
vegetables (05) were characterized, evaluated and multiplied
during the reporting period.

The new collections were sown for characterization for
onward submission to the LTS and IC number allocation.
Seed multiplication was done for accessions with less quantity
of seeds. The station is also involved in providing seeds of
traditional landraces to the local farming community of
Uttarakhand hills, hence, quality seed is multiplied for assured
supply to the beneficiaries.

9

Fig. 9.1. Wild edibles collected from North region of Sikkim
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9.2.1. Evaluation of ICARDA Nurseries of Fababean

Total 58 entries of fababean from ICARDA including
checks were received from ICAR-NBPGR New Delhi for
evaluation for yield and chocolate spot disease and were
sown according to the guidelines and evaluated.

Trial-1: Selection of high yielding Faba Bean genotypes
(Seed Type): Total 30 entries along with 5 checks
(Hashbenge, Rebya-40, SLL, HFB-1 and Vikrant) were
evaluated for various yield traits in 3 replications (RBD) during
Rabi 2022-23. The individual plants in R1 were also covered
with selfing bags to maintain genetic purity.

The range of variation as well as promising entries are
mentioned in Table 9.1. The maximum variation was found
for seed yield/plot (27.23%) followed by 100-seed weight
(19.29%) whereas least variation was found for days to 80%
maturity. Few promising varieties have outperformed the
best check.

Trial 2: Evaluation of Chocolate Spot Nursery: Total 23
entries and 3 checks (Rebya-40, HFB-1, Vikarant) were
evaluated in RBD with 3 replications during Rabi 2022-23
for chocolate spot disease. None of the entry showed
resistance to the disease, few entries have shown some
tolerance on the basis of yield viz., ET-226468, ET-226481,
ET-226474 and ET-226469 (Table 9.2).

9.2.2. Evaluation of Lentil core set for cold tolerance

(location-Bhowali)

One hundred sixty-six accessions of lentil core set were

received from ICAR-NBPGR New Delhi under multi-location

evaluation for cold tolerance with 4 checks (IPL-220, L-4727,

L-4729 and RVL-31). The mean and range of variation for

the traits studied is shown in Table 9.3.

9.2.3. Germplasm characterization, evaluation,

regeneration and seed multiplication of

horticultural and M&AP crops

Temperate horticultural crops viz., peach (34), plum (11),

apricot (14), kiwi (05), Nectarine (09), Rubus spp. (08)

persimmon (03) and Malta (12) were characterized for

different qualitative and quantitative characters. In wild

Allium species, 14 species viz., Allium perzewaskianum, A.

negianum, A. stracheyi, A. tuberosum, A. wallichii, A. hookerii,

A. chinense etc. were characterized for the morphological

traits like vegetative growth, flowering character and seed

setting behavior under Bhowali condition.

A total of 14 accessions of Ridge gourd were multiplied/

regenerated at Bhowali station for initial LTS or regeneration

of MTS seed material.

Table 9.1: Range of Variation for the Characters

Character (s) Mean Range CV (%) Promising entries

Plant Height (cm) 42.74 34.65- 53.15 12.34 ET-272853, ET-272854, ET-272840, ET-273797, ET-272844,

ET-273796

Days to 50% Flowering 94.38 89-103 3.63 ET-272840, ET-272839, ET-252775, ET-272838, ET-252780,

ET-252792

Days to 80% Maturity 180.52 176.67-184.33 0.93 ET-272840, ET-252793, ET-272839

Pod Length (mm) 52.54 43.83-76.36 10.28 ET-272840, ET-272845, ET-273796

Pod Width (mm) 11.82 9.86-13.61 9.24 ET-272851, ET-273797, ET-252780, ET-273789, ET-252785,

ET-272838, ET-272840, ET-273796

Seed Yield/Plot (g) 197.21 98.10-346.68 27.23 ET-272852, ET-272845, ET-252788, ET-272853

100-Seed Weight (g) 64.54 33.45-101.47 19.29 ET-252785, ET-252790

Table 9.2: Range of Variation for the Characters

Character (s) Mean Range CV (%) Promising entries

Plant Height (cm) 46.13 35.87-63.27 17.46 ET-226475, ET-226468, ET-226481

Days to 50% Flowering 98.63 93.33-101.33 2.45 ET-226464, ET-226472,ET-226474, ET-226477

Days to 80% Maturity 178.79 172-183.67 1.75 ET-226459, ET-226479, ET-226463

Pod Length (mm) 59.67 45.77-77.35 12.27 ET-226482, ET-226481, ET-226468

Pod Width (mm) 12.13 9.03-14.85 11.58 ET-226460, ET-226482, ET-226479

Seed Yield/Plot (g) 149.87 94.45-269.62 24.31 ET-226468, ET-226481, ET-226474, ET-226469

100-Seed Weight (g) 86.23 41.63-116.64 18.91 ET-226470, ET-226466,ET-226477
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Fig. 9.2 (a & b). Chocolate Spot disease in fababean nursery

9.3.  Germplasm conservation

9.3.1.  Germplasm conservation in MTS

A total of 11,826 accessions including cereals (3509),
pseudocereals (582), millets (592), pulses and legumes (3820),
oilseeds (543), vegetables (1599), spices and condiments
(695), medicinal and aromatic plants (180), WEUP (284) and

ornamentals (23) have been maintained in MTS module of
the station.

9.3.2.  Germplasm conservation in FGB

A total of 1,017 accessions of different crops comprising
Horticultural crops (536), WEUP (227), Wild Allium spp. (174)
and MAP (80) were maintained in the FGB. Some of the RET
species viz., A. stracheyi, A. negianum, Citrus medica, Prunus
cornuta, P. jacquemontii, P. mira, Rubus nepalensis, Ribes alpastre,
R. himalense, Thymes lineris etc are being maintained in the
field genebank for future research purposes.

9.4. Germplasm exchange

A total of 326 accessions of various crops/species
(Horticultural & MAP) were supplied under material transfer
agreements to the different indenters for their research
purposes. The crops/species supplied were of different crops
i.e. Chilli (153), Ridge gourd (37), Pomegranate (84), Allium
(45), strawberry (04), wild Malus (02) and MAP (04) to the
different indenters within India.

Germplasm Supplied to Local farmer/indentors: Live
rooted / grafted/cutting plant material (9737) viz. Kiwi
(2455), Kiwi scion wood (3050), stone fruit (1226),
strawberry (1537) Citrus (476), other fruit crops (62), MAP
(131) and cuttings of MAP (800) were supplied to different
farmers as per the rate list fixed at station.

Table 9.3: Range of Variation for the Characters

Character (s) Mean Range CV (%)

Days to 50% flowering 104.53 93-131 6.70

Days to first pod 113.34 104-141 4.96

initiation

Days to 80% maturity 173.15 117-185 4.65

100 Seed weight (g) 2.36 1.33-5.33 30.97

Plant height (cm) 26.90 15.08-36.64 13.88

Pods per plant 43.04 6.2-178.2 58.90

Number of secondary 6.17 1.8-12.8 28.80

branches

Seeds per pod 1.51 1-1.8 16.57

Yield per plant 1.22 0.08-6.33 79.29

Seed Diameter (mm) 3.94 1.96-5.68 12.88

Seed Thickness (mm) 2.30 1.32-2.98 8.72

Research Programme (Code, Title,  Programme Leader, Associates)
PGR/PGC-BHO-01.00- Augmentation, Characterization, Evaluation, Maintenance, Regeneration, Conservation and Documentation of Genetic

Resources of the Northern Himalayas and Adjoining Plains.  Mamta Arya.
PGR/PGC-BHO-01.01: Management of genetic resources of field crops with emphasis on ethno botanical aspects (Mamta Arya,  Girish Chandra)
PGR/PGC-BHO-01.02: Management of genetic resources of temperate horticultural crops (K.M. Rai, Anuj Kumar Sharma)
PGR/PGC-BHO-01.03: Management of genetic resources of medicinal and aromatic, wild economically useful, rare and endangered species (K.M.
Rai, (since 29.6.2017), A. Raina, Mamta Arya, Anuj Kumar Sharma).

Externally Funded Projects
“Mainstreaming Agricultural Biodiversity Conservation and Utilisation in Agricultural Sector to Ensure Ecosystem Services and Reduce Vulnerability”

under UNEP-GEF and Bioversity International. CCPI: Mamta Arya, KM Rai
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lkjka’k% vcYeks'pl vksfM'kk vkj-lh- feJk Lihlht uksoks] ,d taxyh fHkaMh] vksfM'kk ls [kksth xbZ Fkh vkSj bls Hkkjr esa ikni foKku ds fy, ,d ubZ çtkfr
ds fjd‚MZ ds :i esa fjiksVZ fd;k x;k FkkA ekyok flYosfLVªl ,y- vkSj vkslhee csflfyde okj ikbyksle ¼foYM½ csUFk] vksfM'kk ls [kksts x, tks fd iwohZ vkSj
e/; Hkkjr ds fy, u, forj.k fjd‚MZ ds :i esa ik;k x;kA /kku ¼190½] taxyh /kku ¼82½] vkslhee Lihlht ¼51½] fgfcLdl lcnfjQk ¼22½] ,csyeksLdl
Lihlht ¼36½] Mk;ksLdksfj;k Lihlht ¼18½] dksLVl Lihlht ¼9½] yw¶Qk Lihlht ¼5½ vkSj ftaftcj ts#EcsV ¼1½ lfgr 414 ifjxzg.kksa dks yf{kr Qlyksa ds chp
ifjorZu'khyrk@fofo/krk dh tkap djus ds fy, fofHkUu xq.kkRed vkSj ek=kRed y{k.kksa ds fy, fpf=r fd;k x;kA çR;sd Qly ds fy, —f"k&:ikRed vkSj
vkfFkZd y{k.kksa ds fy, csgrj thuksVkbi dh igpku dh xbZA taxyh fHkaMh dh igpku dk lR;kiu] ehBh rqylh esa varj&fof'k"V ewY;kadu vkSj vkuqoaf'kd
ifjorZu'khyrk vkSj vkslhee Lihlht esa tSo jklk;fud ifjorZu'khyrk dk v/;;u fd;k x;kA 1431 ifjxzg.kksa dk ,d lsV ftlesa pkoy] taxyh pkoy]
vkslhee Lihlht] ,csyeksLdl Lihlht] fgfcLdl lcnfjQk] yq¶Qk Lihlht] lksyue Lihlht] FksLisfl;k ySail] Mk;ksLdksfj;k Lihlht] dksLVl
Lisf'k;ksll] gsfMfp;e Lihlht] ftaftcj ts#EcsV] dSukofy;k XySfM;sV vkSj vkxhZfj;k uoksZlk dks laof/kZr ,oa iquthZfor fd;k x;kA 83 ifjxzg.kksa ftlesa
oU; /kku dh çtkfr;ka] rqjbZ] djsyk] vkslhee dk lqxaf/kr rsy] fgfcLdl lcnfjQk dh iÙkh vkSj dSyhDl ikmMj] dksLVl Lisf'k;ksll ds çdan ds uewus]
dksLVl fiDVl] ftaftcj ts#EcsV vkSj ,csyeksLdl eksLdSVl dh vkiwfrZ dh xbZ vkSj /kku vkSj taxyh /kku çtkfr ds 523 ifjxzg.kksa dks iqutZuu vkSj laj{k.k
ds fy, vkbZlh,vkj laLFkkuksa ls çkIr fd;k x;kA /kku ¼682½] taxyh /kku ¼9½ dqdqjfcV~l] vks"kf/k;s ,oa lqxaf/kr vkSj Qly ds oU; lacaf/k;ksa ¼120½ dks
,yVh,l ds fy, tek fd;k x;k Fkk vkSj fofHkUu Qlyksa ds 25 ifjxzg.k ,Qthch esa tksM+s x,A taxyh /kku çtkfr] vks"kf/k;s ,oa lqxaf/kr vkSj Qly ds oU;
lacaf/k ,oa dan Qlyksa vkSj ckxokuh Qlyksa ds dqy 598 ifjxzg.kksa dks ,Qthch@çk;ksfxd Iy‚V esa j[kj[kko fd;k tk jgk gSA csl lsaVj] dVd esa dqy 1450
ikni okuLifrd uewus lajf{kr fd, tk jgs gSa] nks çdkj ds uewus ¼vkblksVkbi½ lsaVªy us'kuy gcsZfj;e ¼lh,,y½] ch-,l-vkbZ-] gkoM+k esa tek fd, x, gSa vkSj
,d gksyksVkbi lfgr pkj uewus ,u,plhih] ubZ fnYyh esa tek fd, x, gSaA 200 vuqlwfpr tkrh ds fdlkuksa dks 'kkfey djrs gq, nks ihthvkj tkx:drk
dk;ZØeksa dk lg&vk;kstu fd;k x;k] ihthvkj çca/ku ij nks vksfj,aVs'ku çf'k{k.k vkSj ;wth Nk=ksa ds fy, gcsZfj;e rduhdh esa vkeaf=r oäk ds :i esa Hkkx
fy;k vkSj laxks"Bh@dk;Z'kkyk@cSBd ¼v‚uykbu½ esa O;k[;ku fn;kA 200 vuqlwfpr tkfr —"kd leqnk; ds chp NksVs —f"k midj.k] jksi.k lkexzh vkSj cht
forfjr fd, x,A ,eth,eth xkaoksa ds fdlkuksa dks fu;fer Qly lykgdkj lsok,a çnku dh xbZaA 'kks/k i= ¼6½ vkSj lEesyu lkj@lkjka'k ¼1½ çdkf'kr fd,

vkSj Hkkjrh; pkoy dkaxzsl esa ,d iksLVj isij çLrqr fd;kA
Summary: Abelmoschus odishae R.C. Misra sp. nov., a wild okra, was discovered from Odisha and reported as a new species record to
plant science from India. Malva sylvestris L. and Ocimum basilicum var. pilosum (Willd.) Benth., explored from Odisha were found as
new distributional record for Eastern and Central India. A set of 414 accessions comprising cultivated rice (190), wild rice (82), Ocimum
spp. (51), Hibiscus sabdariffa (22), Abelmoschus spp. (36), Dioscorea spp. (18), Costus spp. (9), Luffa spp. (5) and Zingiber zerumbet (1) was
characterized for different qualitative and quantitative traits to investigate the variability/ diversity among targeted crops.  Superior
genotypes for multiple agro-morphological and economic traits for each crop were identified. Validation of identity of wild okra, inter-
specific evaluation and genetic variability in sweet basil and biochemical variability in Ocimum spp. were undertaken. A set of 1431
accessions comprising rice, wild rice, Ocimum spp., Abelmoschus spp., Hibiscus sabdariffa, Luffa spp., Solanum spp, Thespesia lampas,
Dioscorea spp., Costus speciosus, Hedychium spp., Zingiber zerumbet, Canavalia gladiata and Argyreia nervosa multiplied/regenerated; 83

accessions comprising wild Oryza species, ridge gourd, bitter gourd, essential oil of Ocimum, leaf and calyx powder of Hibiscus
sabdariffa, rhizome samples of Costus speciosus, Costus pictus, Zingiber zerumbet and seeds of Abelmoschus moschatus were supplied and

523 accessions comprising cultivated rice  and wild Oryza species was received from ICAR institutes for regeneration and conservation.
Cultivated rice (682), wild rice (9) cucurbits, M&AP and crop wild relatives (120) were deposited for LTS and 25 accessions of various
crops were added to FGB.A total of 598 acc comprising wild Oryza species M&AP, CWR, tuber crops and horticultural crops are being
maintained in the FGB/ experimental plot. A total 1450 herbarium specimens are being preserved at Base Centre, Cuttack, two type
specimens (isotypes) deposited at Central National Herbarium (CAL), B.S.I., Howrah and four specimens including one holotype are

deposited at NHCP, New Delhi. Co-organised two PGR awareness programme involving 200 SC farmers, two orientation training on
PGR management and herbarium technique to UG students. Attended as invited speaker and delivered lectures in Symposiums/
workshop/Meetings (online). Small farm implements, planting materials and seeds were distributed among 200 SC farming community.

Regular crop advisory services were provided to farmers of MGMG villages.  Published research papers (6) and conference abstracts/
summary (1) and presented one poster paper in Indian rice congress.
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10.1. New species of wild okra discovered

Abelmoschus odishae R.C.Misra sp. nov. (Malvaceae), a rare
wild okra, discovered from a moist deciduous forest in
Keonjhar district of Odisha in tropical Eastern India, is

reported as a new species. It shares morphological similarities
with A. palianus, however, differs in significant characters
exhibiting perennial large shrub; densely hispid prickly stem
with long retrorse hairs; spinescent pedicel; 8 (7–9)
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segmented, lanceolate epicalyx; campanulate corolla; ovoid
to oblong bristly capsules; sub-reniform seeds with stout
porrect trichomes. In addition, the seed micro-morphology
was examined using scanning electron microscope in order
to distinguish the taxonomic disposition of the new species
from known taxa. The seed germplasm were conserved in
the National Genebank and the holotypes and the isotypes
were deposited at the NHCP, New Delhi and Central National
Herbarium (CAL), Calcutta respectively. The diagnostic
characters were compared with all entities of Abelmoschus

and allied syntypes of Hibiscus described from India and
abroad along with the authentic digital images available in
Kew Herbarium, London to confirm the identity of the plant.
However, none of them matched with this specimen and it
was quite different from all known species. After careful
morphological comparison of collected material with
congeneric taxa in Abelmoschus, it is concluded as an
undescribed taxon. Therefore, it establishes a new entity
warranting a species status Abelmoshus odishae and the present
collection forms a new species record to plant science from
India.

10.2. New distributional record of plant genetic

resources

During the course of plant exploration in parts of Odisha,

the occurrence of an interesting plant species on a fallow

field, used as a leafy vegetable, was recorded from Bargarh

district of Odisha. The seed germplasm was conserved in

National Genebank and the herbarium specimens were

deposited at NHCP, ICAR-NBPGR, New Delhi. After thorough

examination of morphological characters of live plants and

herbarium specimens, the species was identified as Malva

sylvestris. On verification of major published Indian literature,

it was found that it has not been reported till date from

Eastern India. Therefore, the present collection counts an

addition of genus Malva to the flora of Odisha and forms a

new distributional plant record for Eastern India.

Fig. 10.1.  Abelmoschus  odishae R.C.Misra sp. nov., a new
species of wild okra discovered from Odisha

Fig. 10.2.  Malva sylvestris Linn., a leafy vegetable
explored from Odisha, forms  a new distributional record

for Eastern India

During the plant exploration for germplasm collection

in Odisha, the occurrence of one wild species of Ocimum was

noticed at different locations in Sundargarh and Dhenkanal

districts of Odisha. Nine germplasm accessions were collected

and conserved in National Genebank, NBPGR, New Delhi.

After thorough examination of morphological characters,

the species was identified as Ocimum basilicum var. pilosum

(Willd.) Benth., a species reported in wild state so far only

from Kerala, Tamil Nadu and  Andhra Pradesh. On verification

of Indian literature, it was found that it has not been reported

till date in wild condition from Central and Eastern India.

Therefore, the present collection counts an addition of species

to the flora of Odisha and forms a new distributional record

for Eastern and central India.
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10.3.2. Scented rice germplasm

120 accessions of scented rice were grown in augmented
design with five blocks and six checks(Naveen, Geetanjali,
Ketakijoha, Kalajeera, Panidhan, CR Dhan-202) during Kharif,
2023. Each entry was transplanted in a spacing of 15X20 cm
between plants and rows. Observations on 14 qualitative
and 10 quantitative traits were recorded and promising
accessions were identified (Table 10.1).

Coloured rice germplasm: A set of 70 acc of coloured rice
germplasm augmented from National Genebank, ICAR-
NBPGR, New Delhi was selected and grown in augmented
design in five blocks and six checks (IR-64, CR Dhan-202,
Swarna, Panidhan, Ketakijoha and Geetanjali) with a spacing
of 15X 20 cm between plants and rows. Observation on 10
different quantitative traits were recorded and promising
types over best check values are identified (Table 10.2).

10.3.4. Wild rice germplasm

A set of acc comprising Oryza rufipogon (47) and Oryza

nivara (35) was characterized for different agro-
morphological traits. Each acc was maintained in two rows in
a plot size of 4.5m2/entry following a spacing of 50x50cm
between rows and plants. Observation on 14 qualitative and
10 quantitative traits were recorded and genetic variability
for quantitative traits was calculated (Table 10.3).

10.3.5. Ocimum spp.

Fifty one accessions of Ocimum spp. comprising O.

africanum (7), O. americanum (4), O. tenuiflorum (10), O.

basilicum (10), O. gratissimum (18) and O. kilimandscharicum

(2) were characterized for 35 agro-morphological and
economic traits in RBD with two replications. The superior
genotypes (10) identified for highest herbage yield and
essential oil yield/ plant in respect of each species are

Fig. 10.3. O. basilicum var. pilosum, an aromatic herb
collected from Odisha, a new distributional record for

Eastern and Central India

10.3. Germplasm Characterization

A set of 414 accessions comprising cultivated rice (190),
wild rice (82), Ocimum spp. (51), Hibiscus sabdariffa (22),
Abelmoschus spp. (36), Dioscorea spp. (18), Costus spp. (9),
Luffa spp. (5) and Zingiber zerumbet(1) was characterized for
different qualitative and quantitative traits to investigate
the variability/ diversity among targeted crops.  Superior
genotypes for multiple agro-morphological and economic
traits were identified.

10.3.1. Cultivated rice germplasm

A set of 190 accessions of rice germplasm comprising
small grained scented rice (120) and coloured rice (70)
augmented during exploration missions are characterized
and genetic diversity was assessed based on 10 quantitative
traits.

Table 10.1: Variability among quantitative traits in scented rice germplasm(120 acc)

Traits Range Best check Promising lines

Min. Max.

Plant height (cm) 85.8 (IC-203530) 188.7(IC-203536) Naveen (119.3) DP/DPS/BCM-2464

Panicle length(cm) 17.8 (IC-203530) 35.0 (IC-203370) Kalajeera (29.6) IC-203391, 203454

EBT/Plant 5.4 (IC-568918) 10.2 (IC-568839) Panidhan  (6.5) IC-203373, 203482

Grains/panicle 91.3 (IC-257218) 264.4 IC-596897 Geetanjali (216.0) IC-596897,258781

Sterility % 5.2 (IC-203500) 40.6 (IC-257505) CR Dhan-202(4.2) IC-257505,137599

Panicle wt. (g) 1.44 (IC-203500) 7.1(IC-257505) Geetanjali (5.60) IC-283042,203370

Leaf length (cm) 37.4 (AC-35401) 70.9 (IC-203536) Kalajeera  (66.2) IC-203536,257256

Leaf width(cm) 0.58 (IC-568008) 1.78 (IC-280579) Ketakijoha (1.5) IC-280579,256676

Ligule length (cm) 1.02 (IC-203530) 2.3 (IC-203142) Geetanjali (2.2) IC-203142, 256837

100 seed wt. (g) 0.7 (IC-203142) 3.3 (IC-259929) CRDhan-202(3.08) IC-259929
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Table 10.2: Variability among quantitative traits in coloured rice germplasm (70 acc)

Traits Range Best check Promising lines

Min. Max.

Plant height (cm) 86.18 177.78 IR-64 (131.4) EC-934566, 934621

Panicle length (cm) 23.48 31.58 Swarna (28.5) (EC-934566, 934650)

EBT 5.6 9.8 Geetanjali (8.5) DP/DPS/BCM-2528, EC-934837

Grains/panicle 68.2 242.0 Geetanjali (222.2) DP/DPS/BCM-2535, EC-934894

Sterility % 4.2 44.4 IR-64 (3.5) DP/BCM-2462, EC-934924

Panicle wt. (g) 1.77 5.82 Panidhan (5.2) EC-934908, 934900

Leaf length (cm) 37.98 75.12 IR-64 (46.5) EC-934561

Leaf width(cm) 0.64 1.52 Ketakijoha (1.28) EC-934831

Ligule length (cm) 1.26 2.76 Panidhan (2.4) EC-934561

100 seed wt. (g) 1.4 3.22 CRDhan-202 (3.1) EC-934566

Table 10.3: Range of variability among quantitative traits in wild Oryza species

Traits Oryza rufipogon (47acc) Oryza nivara (35acc)

Range Mean SEM(+) Range Mean SEM (+)

Days to 50% flowering 131.2-143.5 135.4 0.68 95.3-122.7 121.5 0.56

Days to maturity 152.0-166.0 152.4 0.56 119.3-147.1 129.5 0.61

Plant height (cm) 144.2-190.8 168.7 5.4 62.8-153.7 102.0 1.98

Leaf length (cm) 36.8-43.2 40.24 1.04 24.0-49.4 39.8 1.8

Leaf width (cm) 1.02-1.6 1.21 0.04 0.7-1.0 0.8 0.36

EBT/Plant 7.2-14.0 12.2 0.90 5.4-16.2 9.6 0.85

Panicle length (cm) 22.4-33.9 25.4 1.35 15.4-26.3 21.4 0.80

Spikelets/panicle 72.0-127.3 98.2 2.42 66.0-162.2 106.6 3.8

Spikelet sterility(%) 26.4-46.6 40.2 1.4 34.8-89.1 66.1 1.12

100 grain weight (g) 1.2-2.8 1.5 0.24 1.7-2.8 2.2 0.30

O.africanum (IC-624514, 626384), O. americanum (IC-
641714), O. basilicum (IC-641781,645595), Ocimum

tenuiflorum (IC-641734, 599304), O. kilimandscharicum (IC-
627244) and O.  gratissimum((IC-645594, 627242).

10.3.6. Hibiscus sabdariffa

Twenty-two acc of Hibiscus sabdariffa (roselle), used as
leafy vegetable by rural/ tribes,were characterized for 35
agro-morphological and economic traits in RBD with two
replications and promising genotypes such as IC-630723,
630724, 614084 and 617967 and were identified for multiple
traits viz. plant height, fresh leaf yield/ plant, calyx yield/
plant and number of fruits/plant and 100 seed weight.

10.3.7.  Abelmoschus spp.

A total of 36 acc belonging to 12 taxa collected from
Odisha were grown and detailed taxonomic enumeration
for each taxon was recorded and herbarium specimens were
preserved for identification. Developed an identification key

for 12 taxa of Abelmoschus spp. (36 acc) including new species
A.odishae based on taxonomic characters.

10.4. Germplasm Evaluation

10.4.1. Evaluation of wild rice germplasm for

submergence tolerance

A set of 29 wild rice accessions comprising Oryza

nivara(9), Oryza rufipogon(3) and O. sativa var spontanea (15)
including two check varieties (Resistant-Swarna sub-1;
Susceptible-Swarna) was evaluated in two replications in
artificial screening method for identification of donors for
submergence tolerance. The accessions viz. DP/BCM -2859,
2873, 2875 and 2884 were found tolerant to submergence
for 14 days under preliminary evaluation.

10.4.2. Validation of identity of wild okra

Seed micro-morphology of four wild taxa of Abelmoschus

was validated through scanning electron microscope (SEM).
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The micro-morphology of A. angulosus var. grandiflorus was
compared with a new species A. odishae and two taxonomic
varieties of A. tuberculatus which exhibited clear distinction
of seed structure including hilum, trichomes and spermoderm
cells.

10.4.3. Inter-specific evaluation and genetic
variability in sweet basil

Studies on morphology of Bio-systematic studies of
Ocimum basilicum (29 acc) collected during previous
explorations from Eastern India exhibited a high genetic
variability in indumentum of stem, leaves and verticillaster
and flower colour. Based on critical analysis of taxonomic
and agro-morphological characters, six taxonomic varieties
viz. Ocimum basilicum var. pilosum,  O. basilicum var. thyrsiflora,
O. basilicum var. basilicum,O. basilicum var. glabratum , O.
basilicum var. difforme, O. basilicum var. purpurascense were
identified.

10.4.4. Biochemical variability in Ocimum spp.

Biochemical variability of essential oil of six species (36
accessions) of Ocimum exhibited species-specific chemotypes

such as camphor-rich O. americanum, methyl cinnamate rich
O. basilicum, geranial/ neral rich O. africanum, eugenol and
methyl eugenol rich O. tenuiflorum, methyl-chavicol rich O.

kilimandscharicum and eugenol rich O. gratissimum. These
chemical variations between the species can not only facilitate
selection of better economic traits for further improvement
of the genotypes but also for utilization as a source of
industrially important aromatic compounds those rely on
products of food, aroma and medicines.

10.4.5. Medicinal & aromatic plants

Essential oil extracted from leaves/ aerial parts of 20 acc
of Ocimum spp., Hedychium spp. (3) and rhizome shred samples
of Costusspeciosus (11), Zingiber zerumbet (1) and seeds of
Abelmoschus moschatus (2) were supplied to the Division of
Germplasm Evaluation, ICAR-NBPGR, New Delhi for
evaluation of biochemical constituents.

10.4.6. Leafy vegetables

Leaf and calyx powder of twenty acc of Hibiscus sabdariffa

(roselle), used as leafy vegetable by rural/ tribal inhabitants

Fig. 10.4. SEM micrographs of whole seeds of four taxa of Abelmoschus showing variability in seed structure
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of Odisha were supplied to ICAR-NBPGR, for nutritional
analysis.

10.5. Germplasm multiplication

A set of 1431 accessions comprising cultivated rice (711),
wild rice (558),Ocimum spp. (59), Abelmoschus spp. (36),
Hibiscus sabdariffa (22), Luffa spp.(5), Solanum spp (2),
Thespesia lampas (1), Dioscorea spp. (19), Costusspeciosus (11),
Hedychium spp. (3), Zingiber zerumbet (1), Canavalia gladiata
(2), Argyreia nervosa (1) were multiplied/ regenerated for
seed enhancement, characterization, herbage and oil yield
and further biochemical evaluation.

10.6. Germplasm exchange

A total of 83 accessions comprising wild Oryza
species(13), ridge gourd (14), bitter gourd (1), essential oil of
Ocimum (20), leaf and calyx powder of Hibiscus sabdariffa
(20), rhizome samples of Costusspeciosus (11), Costus pictus
(1), Zingiber zerumbet (1) and seeds of Abelmoschus moschatus
(2) were supplied to ICAR institutes for research purpose. A
set of 523 accessions comprising cultivated rice (68) and wild
Oryza species (455) was received from ICAR-NBPGR for
regeneration and conservation.

10.7. Germplasm conservation

A total of 688 accessions comprising of rice (682) and
Cajanus scarabaeoides (6) multiplied during Kharif, 2022 was
deposited in the NGB.  Similarly, 123 accessions comprising
wild rice germplasm collected from Maharastra (9 acc),
cucurbits, M&AP  and CWR collected from Odisha (114 acc)
were deposited for LTS in NGB, NBPGR, New Delhi. In

addition, 25 acc comprising Oryza nivara (8 acc) Oryza
rufipogon (5 acc), Abelmoschus odishae (1),  Abelmoschus crinitus
(4), Ocimum basilicum var. pilosum (1), Ocimum gratissimum
(2), Luffa aegyptiaca (1), Hibiscus sabdariffa (1),  Costus pictus
(1), Thespesia lampas (1) were added to the FGB of the centre.

10.8. Germplasm maintenance

A total of 598 acc comprising wild Oryza spp. (227),
M&AP (205),Ocimumspp. (59), Abelmoschus (36), H. sabdariffa
(22), Dioscorea spp. (19), horticultural crops (6), Costus
speciosus (11), Hedychium  spp. (3), Zingiber zerumbet (1), Luffa
aegyptiaca (5), Canavalia gladiata (2), Scleicheraoleosa (1),
Thespesia lampas (1), were maintained in the FGB/
experimental plots of the centre

10.9. Herbarium preservation/ deposit

Deposited two isotypes at Central National Herbarium
(CAL), B.S.I., Howrah and four specimens including one
holotype at NHCP, New Delhi. Identified and augmented
herbarium materials (36) and curated (270). The important
specimens such as Abelmoschus odishae, Abelmoschus pungens,
A. tuberculatus,Malva sylvestris, Thespesia lampas, Zingiber
zerumbet, Luffa aegyptiaca, O. basilicum var. pilosum etc were
augmented to the herbarium.

10.10. Documentation

The passport data pertaining to one exploration and
germplasm collections and information on traditional uses
of wild Abelmoschus, Cajanus, Corchorus, cucurbits, Solanum,
Dioscorea including wild leafy vegetables and other medicinal
and aromatic plants were collected and documented.

Research Programme (Code, Title, Programme Leader)
PGR/EXP- BUR-CUT-01.00: Augmentation, characterization, evaluation, maintenance, regeneration,   conservation   documentation and

distribution of plant genetic resources of Odisha and adjoining regions (Dr D R Pani)
Research Project (PI, CoPIs & Associates)
PGR/EXP-BUR-CUT- 01.01: Augmentation, characterization, evaluation, maintenance, regeneration, conservation and documentation of genetic

resources of agricultural and horticultural crops in Odisha and adjoining regions.  (D.R. Pani, R.C. Misra)

PGR/EXP-BUR-CUT- 01.02: Augmentation, characterization, evaluation, maintenance, regeneration, conservation and documentation of genetic

resources of medicinal & aromatic plants, wild economically useful and rare and endangered plants of Odisha and adjoining regions. (R. C.
Misra,D.R.Pani)
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lkjka’k% o"kZ 2023 ds nkSjku] laxjks/k fudklh ds fy, dqy 73]641 Qly tuuæO; uewus ¼19]399 vk;kr; 54]242 fu;kZr½ lalkf/kr fd, x,A 31 QSVkslSfuVjh
çek.k i= tkjh fd;s x,A mYys[kuh; :i ls] vk;kr Qly tuuæO; ds uewus ¼6]590½ dhVksa@jksxtudksa ls i;ZØkar@laØfer Fks] mudks cpk, x,A eDds ij
MªsDlysjk esMhl] LVhuksdkisZYyk esMhl] xzsu ohfoy ¼flVksfQyl ,lih-½] psuksiksfM;e ysafVD;qysj vkSj psuksiksfM;e flEIysDl dk laØe.k] fry ij vYVjusfj;k
lsleh] lks;kchu ij isjksuksLiksjk eSu'kwfjdk] dksysVksVªkbde fXy;ksLiksfj;ksbM~l vkSj lh- fMesfV;e] fepZ ij vkYVjusfj;k lksykuh] isLVkyksf"k;k ,lihA
jkbtksDVksfu;k lksykuh; VekVj ij cksVªhvksfMIyksfM;k fFk;ksczksebZ] ¶;wlsfj;e lksykuh] fQ;ksblkfj;ksfIll fxzlsvksyk] isLVkyksf"k;k ,lih; djsys ij
cksVªhvksLQsfj;k ,lih] Qksek ,lih dqN egRoiw.kZ vojks/ku gSaA ih- eSu'kwfjdk ls laØfer lks;kchu dh nl çfof"V;ksa dks vLohdkj dj fn;k x;kA futh
m|ksx] vkbZlhvkjvkbZ,l,Vh] fo'o lCth dsaæ] lkoZtfud laxBu vkSj ,uchihthvkj vkj,l gSnjkckn esa mxkbZ xbZ fofHkUu Qlyksa dh 8590 igqap ds fy,
laxjks/k fujh{k.k vk;ksftr fd;k x;k FkkA nf{k.k Hkkjr esa laxjks/k lsokvksa dks 39 laxBuksa rd foLrkfjr fd;k x;k vkSj #i;s ds lalk/ku vk;kfrr [kksiksa ds
laxjks/k çlaLdj.k ds ek/;e ls #- 41]41]423@& mRiUu fd;s x,A lekukarj esa] rfeyukMq esa ,d vUos"k.k igy dk usr`Ro fd;k x;k vkSj fr#fpjkiYyh]
isjEcyqj] vfj;kyqj vkSj dqìkyksj tSls ftyksa ls 50 fofo/k eksfjaxk teZIykTe uewuksa dk laxzg fd;k x;kA blds vfrfjä] 625 —f"k&ckxokuh Qly ifjxzg.k
dh fo'ks"krk crkbZ xbZ] ftuesa ls 150 dks jk"Vªh; thu cSad dks laj{k.k ds fy, Hkstk x;kA blds vykok] LVs'ku ij ,eVh,l esa 183 Lons'kh teZIykTe
ifjxzg.k 'kkfey fd, x,] vkSj 677 teZIykTe ifjxzg.k 34 ,l,;w@vkbZlh,vkj laLFkkuksa esa çlkfjr fd, x,A blds vykok] ihthvkj çca/ku esa LVs'ku ds
;ksxnku dks çnf'kZr djrs gq,]142 yksfc;k ços'kksa dh tkap dh xbZ] vkSj esyksbMksxkbu bUd‚fXuVk ds fo#) pkj çfrjks/kh teZIykTe ifjxzg.kksa dk [kqyklk

fd;k x;kA
Summary: During the reporting period, crop germplasm consisting of 73,641 samples (19,399 imports; 54,242 exports) was processed
for quarantine clearance. 31 Phytosanitary certificates were issued. Notably, 6,590 infected/ infested import crop germplasm samples
were salvaged. Drechslera maydis, Stenocarpella maydis, grain weevil (Sitophilus sp.), Chenopodium lenticulare and C. simplex infestation on
maize, Alternaria sesami on sesamum, Peronospora manshurica, Colletotrichum gloeosporioides and C. dematium on soybean, Alternaria
solani, Pestalotia sp. and Rhizoctonia solani on chilli, Botryodiplodia theobromae, Fusarium solani, Phaeoisariopsis griseola, Pestalotia sp., on
tomato, Botryosphaeria sp., Phoma sp. on bittergourd are some of the significant interceptions. Ten accessions of soybean infected with
P. manshurica were rejected. Post-entry quarantine inspection was conducted for 8590 accessions of different crops grown at private
industry, ICRISAT, World Vegetable Center, public organizations and NBPGR RS Hyderabad. Quarantine services were extended to 39
organizations in South India and resources worth Rs. 41, 41, 423/- were generated. In parallel, an exploration initiative in Tamil Nadu
led to the collection of 50 diverse Moringa germplasm from districts Tiruchirapalli, Perambalur, Ariyalur, and Cuddalore. Additionally,
625 agri-horticultural crop accessions were characterized, with 150 sent to the National Genebank for conservation. Furthermore,
183 indigenous germplasm accessions were incorporated into the MTS at the station, and 677 germplasm accessions were disseminated
to 34 SAUs/ICAR Institutes. Moreover, 142 cowpea accessions were screened, revealing four resistant germplasm accessions against
Meloidogyne incognita, showcasing the station’s contribution to PGR management.

REGIONAL STATION, HYDERABAD

11.1. Germplasm Quarantine Overview

Quarantine processing of 55,489 samples comprising of
19,399 import samples and 54,242 export samples was
conducted as detailed below.  In all, 4 international, 10 public
(ICAR institutes, universities/state govt. organizations) and
25 private organizations received the quarantine services.
Resources worth Rs. 41,41,423/- were generated through
quarantine processing of imported consignments.

11.2.  Import Quarantine Details

A total of 19,399 samples including paddy-8450, wheat-
3061, barley-135, maize-4408, sorghum-141, pearlmillet-5,
fingermillet-5, pigeon pea-4, bambaranut-20, soybean-32,
safflower-10, sesame-111, castor-53, chilli-1332, tomato-
986, bitter gourd-163, cucumber-112, radish-24, ash gourd-
14, beans-44, okra-54, cauliflower-100, onion-75, hairy
vetch-54,   Arabidopsis sp-4 and  tobacco-2, were imported
from different countries.

11

11.3.  Import Releases and Interceptions

Imports released:  Seed samples (19455) consisting of
paddy-8444, wheat-3061, barley-135, maize-4352,
sorghum-76, pearlmillet-5, finger millet-5, pigeonpea-65,
mungbean-44, soybean-25, sesame-111, chilli-2079, tomato-
618, radish-24, ashgourd-14, bittergourd-136, okra-1,
cucumber-112, onion-75, hairy vetch-51, tobacco-18, and
Arabidopsis-4 were released after necessary mandatory
treatments.

During quarantine processing, the following major pests
were intercepted.

Paddy: Aphelenchoides besseyii from Philippines Maize:
Drechslera maydis from Mexico, South Africa, Thailand and
USA; Drechslera rostrata, Fusarium sp from Indonesia; D.
setariae, Fusarium spp., Pestalotiopsis sp., Phoma sp.,
Stenocarpella maydis from South Africa; D. rostrata and F.
verticilloides from Thailand; Grain weevil (Sitophilus sp.) from
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Mexico; Weed (Chenopodium lenticulare and C. simplex)
infestation from France; Sorghum: Acremonium sp from
Austria; Pearlmillet: Acremonium sp; and Fusarium spp from
Kenya; Sesamum: Alternaria sesami from USA; Soybean:
Colletotrichum gloeosporioides and C. dematium from USA;
Peronospora manshurica from Taiwan; Chilli: Alternaria solani,
Drechslera rostrata, Phoma sp. Pestalotia sp. and Rhizoctonia
solani from Taiwan; Tomato: F. solani, F. semitectum from
France;  D. rostrata, Phoma sp., F. solani, Rhizoctonia solani,
Botryodiplodia theobromae, Phaeoisariopsis griseola from
Taiwan; D. rostrata, Phoma sp., Fusarium semitectum, F. solani,
Pestalotia sp., Rhizoctonia solani from Thailand; Bittergourd:
Alternaria longissima, Botryosphaeria sp., D. rostrata, Phoma
sp. from Thailand; Ash gourd: Phoma sp. and D. rostrata
from Taiwan

TSOP Treatment for Germplasm: The mandatory
trisodium orthophosphate treatment (10% sol) was given
to 2697 imported germplasm consisting of tomato (618)
and chilli (2079) before release to ensure compliance with
regulatory standards.

Import Germplasm Salvaged: Out of 6,600 samples found
infected or infested, 6,590 were successfully salvaged, while
10 samples were rejected due to Peronospora manshurica on
soybean from Taiwan. The details of infection/infestation
are fungi (Pathogenic- 1907; saprophytes- 4797), bacteria-
204, nematodes- 56, insects- 12, and weeds- 01.

11.4.  Export Quarantine Operations

Crop germplasm samples (54,242) consisting of maize
(243) received from CIMMYT and sorghum-12526, pearl
millet-11381, foxtail millet-124, finger millet-875, little
millet-11, barnyard millet-64, proso millet-96, kodo millet-
11, chickpea-11281, and pigeon pea-2206 received from
ICRISAT, bittergourd-24 received from World Vegetable
Centre were processed for export purpose. In all, 71 samples
were detained or withdrawn. Thirty-one (31) Phytosanitary
certificates were issued.

Of the 54,242 exported samples, a total
of 4320 accessions of ICRISAT crop germplasm (sorghum-
1952, pearlmillet-305, pigeonpea-105, chickpea-845,
groundnut-430, fingermillet-325 and foxtailmillet-38), along
with 320 duplicate samples meant for export to Norway for
secondary level of conservation in the Svalbard Global Seed
Vault was examined from seed health aspects. Among the
exported samples, 48,300 accessions were sent for primary
level of conservation as safety duplicates. They were
groundnut (14650), pigeonpea (2050) and assorted millets
(600) to USDA ARS Genebank; chickpea (10000) to WVC,
Taiwan; sorghum (10500) and pearlmillet (10500) to
ICARDA, Morocco.

11.5. Post entry quarantine (PEQ) inspections

Post-entry quarantine inspection was conducted for
8590 accessions of different crops grown at private industry
(4804), ICRISAT (3406), World Vegetable Center (136), public
organizations (14) and NBPGR RS Hyderabad (230).

NBPGR RS Hyderabad: Crop germplasm (230) comprising
of maize-106, soybean-65, bambarnut-59 were grown and
found healthy.

ICRISAT: Crop germplasm (3406) comprising of pearl millet-
899, groundnut-294, pigeon pea-204, chickpea-5, sorghum-
170, wheat-1654 and maize-378, was inspected. Sterility
mosaic virus infection in pigeon pea, leaf spot/blight disease
in sorghum recorded. Virus suspected plants in wheat and
maize were uprooted and incinerated.

World Vegetable Centre (WVC) and Public organization:
Chilli (99) and mungbean (37) grown by WVC at ICRISAT
field and maize (14) grown at Winter Nursery Centre, ICAR-
IIMR, Hyderabad were inspected. Virus suspected plants in
chilli and maize were uprooted and incinerated. Downy
mildew and Fusarium stalk rot incidence were observed in
maize.

Private industry: PEQ inspection of crop germplasm (4804
accessions) consisting of barley-142; bittergourd-2 ; chilli-

Fig. 11.1. Facilitation of germplasm conservation in Svalbard global seed vault
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Fig. 11.2. Alternaria solani on tomato seed from Taiwan

Fig. 11.3. Weed seed infestation in maize Chenopodium lenticulare (a) and Chenopodium simplex (b) seeds intercepted in

maize from France

944; cucumber-33; maize-2619; muskmelon (36); mustard-
226; okra-504; pearl millet (71); pumpkin (29); sorghum (8);
squash (1); sunflower (96); tobacco-8; tomato-66; Vinca spp.-
10; watermelon-3 from USA was conducted at indentors’
site.

Major observations were:  Maize: Puccinia polysori from
Brazil; Downy mildew from USA; Pokkah boeing disease from
Thailand; wilt incidence from Brazil; Chilli: Tobacco mosaic
virus, tospovirus, chilli leaf curl complex, wilt incidence and
black thrips from Taiwan; Okra: Okra yellow vein mosaic virus
from Thailand; Tobacco: Leaf curl incidence on all accessions
from Brazil and consignment was rejected as the regulations
of isolation distance were not followed.

11.6.  Germplasm exploration and collection

In September 2023, the Indian Council of Agricultural
Research-National Bureau of Plant Genetic Resources (ICAR-
NBPGR) and the Indian Council of Agricultural Research-
Indian Institute of Horticultural Research (ICAR-IIHR) jointly

conducted a germplasm collection expedition focused on
Moringa species in the districts of Tiruchirapalli, Perambalur,
Ariyalur, and Cuddalore in Tamil Nadu, India. This expedition
aimed to collect and document genetic diversity within
Moringa oleifera, a valuable plant species known for their
nutritional and medicinal properties. A total of 50 samples
from various landraces were collected, including Naatu
murungai, Sem murungai, Kodikal murungai, Pona murungai,
and Pei murungai. The survey also resulted in the collection
of wild species of Moringa known as Moringa concanensis.

11.7.  Germplasm Evaluation

A total of 625 acc. of different agri-horticultural crops
including chilli (32),dolichos bean(30), field bean (23) maize
(128), bambara groundnut (59) sorghum (25), black gram
(1),  green gram (82), browntop millet (22),rice bean (14),
foxtail millet (18),finger millet (10), pillipesara (4), brinjal
(60) dolichos bean (17) and tomato (100) was grown for
characterisation, evaluation, screening and multiplication
along with appropriate check varieties during Kharif 2023
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11.8.  Germplasm Conservation

11.8.1. Germplasm sent to NGB/GHU

Germplasm of cucurbits and pulses (150 acc.) were sent
to GHU for long term conservation in NGB. Germination
and seedling vigour were tested in 1,500 accessions
comprising of green gram, brinjal, tomato and chillies in the
MTS for over 10 years.

12.8.2.  Medium Term Storage

Germplasm of different agri-horticultural crops (183
acc.), which were augmented, evaluated and multiplied
consisting of black gram (1), green gram (82), tomato (100)
were added to the MTS at the station.

11.9.  Germplasm Distribution

A total of 677 acc. germplasm acc. of different agri-
horticultural crops was distributed to 34 indentor’s viz., SAUs/
NGO/ICAR and other institutes.

11.10.  Supportive Research

11.10.1. Screening cowpea germplasm for resistance
to root-knot nematode

Total 142 cowpea accessions were screened
against Meloidogyne incognita. Nematode resistance was
confirmed in four accession of cowpea (IC381584, IC397455,
EC724441 and EC472264)  as root galling in these four
accessions were 10 galls/egg masses per root system. While,
root galling in susceptible check (EC372714, EC244073,
EC101981) was >100 galls/egg masses per root system.

Fig. 11.4. Moringa germplasm collections from Tamil Nadu
(A) Moringa concanensis From Thuraiyur (B) High yielding
elite line (C) Vegetative stem cuttings of Moringa collected
from parts of Tamil Nadu

Research Programmes (Code, Title,  Programme Leader, Associates)
Programme I: PGR/PQR-BUR-HYD-01.00: Quarantine processing of plant germplasm under exchange and supportive research (K Anitha upto
31.05.2023)

Research Projects (Code: Title, PI, Co-PI and Associates)
PGR/PQR-BUR-HYD-01.01: Detection, identification and control of pests associated with import and export of seed/plant material (K Anitha;

Prasanna Holajjer; Bhaskar Bajaru; B Parameswari; L Saravanan)

PGR/PQR-BUR-HYD-01.02: Post-entry quarantine processing of imported germplasm (Prasanna Holajjer; K Anitha; Bhaskar Bajaru; B

Parameswari; L Saravanan)

Programme II: PGR/PQR-BUR-HYD-02.00: Augmentation, characterization, evaluation, maintenance, regeneration, conservation,

documentation and distribution of genetic resources of south east coastal zone (K Anitha upto 31.05.2023)

Research Projects (Code: Title, PI, Co-PI and Associates)

PGR/PQR-BUR-HYD-02.01: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, documentation and

distribution of genetic resources of agricultural crops (cereals, millets, pulses, oilseeds etc.) and their wild relatives (S R Pandravada (up to 28.02.

2023); N Sivaraj; P Pranusha; Bhaskar Bajaru; L Saravanan

PGR/PQR-BUR-HYD-02.02: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, documentation and

distribution of genetic resources of horticultural crops (vegetables, fruits, spices, medicinal and aromatic plants etc.) and their wild relatives (SR
Pandravada (up to 28.02. 2023); N Sivaraj; P Pranusha; Prasanna Holajjer; B Parameswari; L Saravanan)

Externally Funded Projects
“Documentation and sustainable management of Agro-Biodiversity (Crop Genetic Resources) in Andhra Pradesh through developing diversity

databases, crop atlas, GIS mapping and modelling (Project No. 1012783), Funded by  Andhra Pradesh State Biodiversity Board, Guntur, Andhra

Pradesh (PI: N Sivaraj)

“Network Project on Genetic Enhancement of Minor Pulses, the Regional Station is part of a New Project ‘Characterization, Evaluation, Genetic

Enhancement and Generation of Genomic Resources for Accelerated Utilization and Improvement of Minor Pulses (Scheme Code: 40003; Project

Code: 1010668)”, Cooperating Centre, Hyderabad, funded by DBT (PI: Dr K Anitha)

“Pathological and morphological investigations of Hylocereus undatus” (Consultancy project) (Scheme Code:  40395-565; Project Code:161141002)

funded by Deccan Exotics (FPO) (PI: Anitha Kodaru)

“Development of Recombinase Polymerase Amplification Combined Lateral Flow Dipstick Kits for Rapid Detection of Major Viruses Infecting

Sugarcane” (Scheme Code:  40346-564; Project Code: 1611320003) funded by DST-SERB( PI: Dr. B. Parameswari)
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lkjka’k% tks/kiqj LVs'ku ij fofHkUu —f"k Qlyksa ds dqy 1892 teZIykTe dk :ikRed] tSo jklk;fud vkSj tSfod ruko y{k.kksa ds fy, y{k.k o.kZu vkSj
ewY;kadu fd;k x;k] ftlesa jch 2022&23 ds nkSjku 1042 ifjxzg.k vkSj [kjhQ 2023 ds nkSjku 850 ifjxzg.k 'kkfey gSaA fofHkUu ckxokuh Qlyksa ds dqy 260
teZIykTe dk fofHkUu ek=kRed vkSj xq.koÙkk ekinaMksa ds fy, y{k.k o.kZu vkSj ewY;kadu fd;k x;kA jch 2022&23 ds nkSjku esFkh ¼400½] /kfu;k ¼200½] thjk
¼212½ vkSj ljlksa ¼230½ ls lacaf/kr dqy 1042 vfHkxeksa dk laof/kZr Cy‚d fMtkbu ;k –fPNd iw.kZ Cy‚d fMtkbu esa y{k.k o.kZu vkSj ewY;kadu fd;k x;k
vkSj vkbZlh,vkj&,uchihthvkj }kjk çdkf'kr U;wure fooj.kdksa ds vuqlkj —f"k&vk—fr foKku laca/kh pfj= ntZ fd, x,A
Summary: Total 1892 germplasm accessions of various agricultural crop comprising 1042 accessions during Rabi 2022-23 and 850
accessions during Kharif 2023 were characterized and evaluated at Jodhpur station for agro-morphological, biochemical and biotic
stress traits. Total 260 accessions of different horticultural crops were characterized and evaluated for various quantitative and quality
parameters. During Rabi 2022-23, total 1042 accessions belonging to fenugreek (400), coriander (200), cumin (212) and mustard (230)
were characterized and evaluated in Augmented Block Design/ Randomized complete Block Design and the agro-morphological
characters were recorded as per the Minimal Descriptors published by ICAR-NBPGR.

REGIONAL STATION, JODHPUR

12.1. Characterization and Evaluation of Germplasm

12.1.1. Characterization and Evaluation of

horticultural germplasm

During the reporting period, total of 260 accessions of
horticultural germplasm comprising of ber (26), karonda (18),
aonla (41), phalsa (19), ker (15), bael (19), pomegranate (26),
date palm (05), fig (05) and jojoba (86) conserved in FGB,
Jodhpur were characterized and evaluated for morphological
as well as for biochemical traits. Among ber germplasm wide
range of variation was observed in agro morphological and
biochemical traits. It was found that IC625863 was superior in
term of TSS richness (Fig. 12.1). IC644655 of Karonda was found
superior for higher fruit bearing (8 to11 fruits per cluster) and
IC 103393 of Ker  for higher fruit weight (14 gm).

12

Characterization of fig germplasm

Total five accessions of fig (Ficus carica) were characterized
for quantative traits. IC648517 was identified promising in
terms of white pulp colour at time of maturity, IC648521
had dark red pulp colour. Variability of leaf characteristics
was also studied and it has been observed that diversity was
found in term of leaf shape, leaf margin dentation and leaf
dimensions (Fig. 12.2).

The results revealed that there was wide variation in
fruit length (35.12 to 56.94 mm), fruit width (32.94 to
40.92mm) and no. of fruit per plant (10 to 38).

Characterization of date palm germplasm

Total five accessions of date palm (Phoenix dactylifera)
were characterized for quantative traits. IC 524156 was
identified promising due to its seedless character at time of
maturity (Fig. 12.3).Fig. 12.1. IC625863 High TSS (24) & Cu (0.16)

Table 12.1 : Promising accessions identified during the year
2023

Crop Acc. Characters Promising accessions

Ber 26  Maturity IC 625854 (Jan)
IC625449 (April)

Moisture (%) IC625848 (68.10)

TSS (>20 
0

B) 62586 3(24.0)

Phenol  (>200) IC 625864 (250)

Vitamin C IC625848 (130)
(mg/ 100 g)
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12.1.2. Characterization and Evaluation of

Agricultural Crops

During the Kharif season, total 850 accession belonging
to moth bean (150), cluster bean (400) cowpea (285) and
Kallingda (15) were multiplied and evaluated for agro-
morphological traits. The experiments were conducted in
Augmented Block Design.  During Rabi 2022-23, total of 1042
accessions were characterized and evaluated. Crop wise
accessions characterized and evaluated in ABD/RBD design
were fenugreek (400), coriander (200), cumin (212) and
mustard (230) respectively.

Evaluation of fenugreek germplasm for agronomic and

biochemical trait

Total 400 accessions of fenugreek were evaluated for
agro-biochemical traits. Accession EC510664 was validated
for higher number of pods per plant and early days to 50 %
flowering; EC510658 was identified for dense foliage; EC
510685 was validated for green- copper colour leaf with high
antioxidants value; EC510559 was validated for high protein

content in seed (30.0 %) and EC 510705 for high oil content
in seed (5.10 %). The fully mature leaves of fenugreek
germplasm were also subjected for bio-chemical analysis and
EC510559 was found to have higher Ca content (330mg/
100 gm) (Fig. 12.4).

Screening of fenugreek germplasm against powdery

mildew disease

A set of 211 accessions of fenugreek along with four
local checks (Rmt-1, Afg-1, Afg-2 and Afg-3) were screened
under natural condition for identifying resistance against
powdery mildew disease caused by Erysiphe polygoni. During
the season per cent disease incidence of powdery mildew
disease ranged from 2 to 88 % in all the accession. Out of 211
accessions, three accessions (EC 510741, EC 510559, EC
510588) were found resistant and nine accessions (IC-
272892, EC-510584, EC-510590, EC-510604, EC-510662,
EC-510561, EC-0624520, EC-510576, EC-570708) gave
resistant reaction against powdery mildew disease under
natural conditions. Thus, these accessions can be used in
resistance breeding against powdery mildew disease. All the

IC 648517 IC 648521

Fig. 12.2.  Promising fig accessions identified during 2023

Fig. 12.3.  IC 524156 identified promising seedlessness during 2022-23
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Table 12.2: List of promising accession identified during evaluation of germplasm in the year 2023

S. No. Crops Characters Promising accessions

1 Fenugreek Green purple leaf color EC510685
No of pod / plant EC-510664 (88)
Protein (%) in seed EC510559 (30.59), EC510722 (29.80)
Oil content (%) in seed EC510705 (5.10) EC510608 (4.63)

2 Cow pea No. of branches EC-390239 (11.2)
No. of pod/plant IC-349857 (29), EC-101292 (28.8)
Pod length (cm) EC-714298 (24.56), EC-724300
No. of seed/pod EC-724298 (17.2), EC-724300 (17)
Pod colour IC-333208 (Purple)
Long peduncle EC-724380, EC724306
100 seeds weight (g) IC 40133 (3.94)

3 Moth bean Early 50 % flowering IC28156 (30 days), IC14148 (28 days) and IC28155 (27 Days)
Early maturity (Days) IC28156 (66) and IC28155 (66)
No. of pods per plant IC28156 (176) and IC28792 (165)
Number of seeds per pod IC28792 (9)

4. Mustard Flower color IC426381P5 (White)
Dwarf & early in maturity IC392314 (63 cm, 77days), IC363656 (62cm, 81 days)
(< 65 cm & <85 days)

5. Sesame Flowering (Day ) IC 500816 (26 days) IC208657 (75 days)
Capsule per plant (>150) IC023271 (194.00)

6 Cluster bean Plant height (cm) IC421833 (186.48), IC102800 (186.4)
Days to 80% maturity IC421839(Branched)IC113295(Unbranched)
100 seed weight (g) IC 113224(3.8), IC 113295 (3.63)
Higher no of  pod / plant IC113295 (363), IC140773 (378)
No. of seed/pod IC113305 (11), IC10520 (11)

7. Cumin Flower  color IC632089 (White)
Early flowering & maturity (Days ) IC640192 (60&107 days)
Umbel/plant IC574097 (112)

8. Coriander Flower  color IC394742 (White)
Dwarf & early IC589329,IC280063,IC589344
Dual purpose  ( Leaf & seed) IC406536,IC588579,IC424455
Stem color IC 588907
Umbel / plant IC033728 (45.4), IC143610 (44.8)

9. Ber TSS(oB) (>23) IC625863
Total phenol (>200) IC 625864

Fig. 12.4.  EC510559 having higher protein content (30.0 %) & Ca (330mg/100 gm) in seed
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S. No. Crops Characters Promising accessions

10. Ker Flower colour IC103395 (Saffron)
Fruit weight (>12gm) IC103393

11. Bael Shell thickness IC644661 (< 0.70mm)

12 Karonda Fruit /cluster (>6) IC 644655

other accessions showed various degree of susceptibility to
powdery mildew disease (Fig. 12.5).

Screening of mustard germplasm against powdery mildew

disease

A total of 102 accessions of mustard including its crop
wild relative (CWR) along with susceptible checks were
screened under natural conditions for identifying resistance
against powdery mildew disease caused by Erysiphe
cruciferarum. There was heavy incidence of the disease during
the crop. Out of 102 germplasm accessions, 15 accessions
gave complete resistance reaction and 08 accessions gave
resistance reaction against powdery mildew disease. These
accessions will be further evaluated under natural as well as
artificial conditions of high disease inoculum pressure (Fig.
12.6).

Fig. 12.5. Fenugreek germplasm accessions EC 510576 showing resistance reaction against powdery mildew disease

Fig. 12.6. Mustard germplasm accession (IC 399855)
showing resistance reaction against powdery mildew disease
compared to IC 278023 (Susceptible)

Research Programme (Code, Title,  Programme Leader, Associates)
PGR/DGC-BUR-JOD-01.00- Augmentation,   characterization, evaluation, maintenance,   regeneration, conservation, documentation and
distribution of genetic resources in arid and semi arid regions (Programme leader: Vijay Singh Meena).
Research Project: (Code, Title, PI, Co-PI)
PGR/DGC-BUR-JOD-01.01-Management of genetic resources of agri-horticultural crops in arid and semi arid regions (Vijay Singh Meena;
Kartar Singh, Neelam Shekhawat and Kirti Rani)
PGR/DGC-BUR-JOD-01.02 -Evaluation of Agri-horticultural crops germplasm against abiotic stress tolerance in arid and semi arid regions (Neelam
Shekhawat; Vijay Singh Meena, Kartar Singh and Kirti Rani)
PGR/DGC-BUR-JOD-01.03-Evaluation of Agri-horticultural crops germplasm against biotic stress tolerance in arid and semi arid regions (Kartar
Singh; Vijay Singh Meena, Neelam Shekhawat, Kirti Rani and Bharat Raj Meena)
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lkjka’k% xksìk] >kj[kaM ls —f"k tSo fofo/krk ,d= djus ds fy, ,d ikni vUos"k.k fd;k x;kA >kj[kaM ls ,d= dh xbZ dqy 50 /kku ¼vksjkbtk lsVkbok½
dh Hkw&çtkfr;ksa dks ewY;kafdr fd;k x;k vkSj xqPNsnkj LikbdysV ds lkFk ,d vf}rh; thuksVkbi dh igpku dh xbZA blds vykok] QhYM thu cSad esa
lajf{kr fd, tk jgs dVgy ds 90 Qyksa dks ifjiDork ds le; esa tSo jklk;fud xq.kksa ds fy, ewY;kadu fd;k x;k vkSj csgrj ik;s tkus okys Qyks ds
ifjxzg.kksa dh igpku dh xbZA >kj[kaM ds fleMsxk ftys ds dksysfcjk Cy‚d esa tSo fofo/krk ij nks çf'k{k.k vkSj ,d fnolh; fdlku tkx:drk dk;ZØe

vk;ksftr fd;k x,A
Summary: One exploration was undertaken to collect agro biodiversity from Godda, Jharkhand. A total of 50 paddy (Oryza sativa)
landraces collected from Jharkhand characterized and a unique genotype with bunched spikelet identified. Besides, 90 accessions of
Jackfruit being conserved in Field Genebank evaluated for biochemical traits at ripen fruit stage and accessions with superior
performance identified. Two training and one farmers awareness programme on biodiversity organized in Kolebira block of Simdega
district, Jharkhand.
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13.1. Exploration and Germplasm Collection

13.1.1. Germplasm exploration

Godda district of Jharkhand were explored from 19/
03/2023 to 27/03/2023 for agro-biodiversity. A total of 74
accessions representing Annona reticulata, Amaranthus spp.,
Momordica charantia, Vigna mungo, Lagenaria siceraria,

Solanum melongena, Capsicum frutescens, Coriandrum sativum,

Vigna unguiculata, Cucumis sativus,  Eleusine coracana, Phaseolus

vulgaris, Allium sativum, Panicum sumatrense and Macrotyloma

uniflorum collected from the region.

13.2. Germplasm Evaluation, Characterization and

Multiplication

Characterisation of 50 paddy (Oryza sativa) landraces
collected from Jharkhand and identified a unique genotype
with bunched spikelet were carried out. The genotype
(IC0646595) collected from Purulia district of west Bengal,

Fig. 13. 1. Khejurphooli: A paddy accession with bunched spikelet
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India. locally known as “Khejurphooli” attributed to the
unique trait and bearing bunched spiklet (Fig. 13.1). Bunching
of the spikelet attributed to clustering of florets on tertiary
branch of the panicle as revealed during comparative study
with the check IR 36. Grain size of the accession is bold.

A total of 90 Jackfruit (Artocarpus heterophyllus)
accessions evaluated for biochemical traits at fruit ripen stage.
Details are mentioned in Table 14.1 Accession number IC
24369 (167.73), IC 24361 (149.06), IC 376161 (143.77) found
superior for its antioxidant activity on the basis of FRAP (mg
AEAC/100g) assay. While accessions IC 542362 (31.12), IC
24325 (36.53), IC 438850 (37.32) found superior for phenol
(mg GA eq/100 g)content.

13.3. Germplasm Multiplication and Maintenance

A total of 617 accessions of fruit/ vegetable/ natural dye
yielding plants are being conserved in field genebank of the
station (Table 13.2).

About 300 plant species of medicinal and aromatic
plants (Annual/Perennial)  were  multiplied and maintained
in Herbal Garden I, II, III and in perennial Field Genebank

Table 13.1: Biochemical performance of 90 Jackfruit (Artocarpus heterophyllus) accessions

Sl. No. Biochemical attribute H2 Max Min Mean CV

1 Total Soluble Sugar (ºBrix) 0.86 25.1 10 16.95+0.76 15.97

2 Acidity (%) 0.9 0.67 0.17 0.33+0.02 36.97

3 TSS: Acid  ratio 0.89 132.5 17.69 59.82+5.39 37.03

4 Total Sugar (%) 0.77 12.2 4.5 6.96+ 0.49 18.76

5 Reducing Sugar (%) 0.81 7.69 2.24 4.31+0.31 21.86

6 Non Reducing Sugar (%) 0.72 7.23 0.07 2.51+0.43 38.37

7 Phenol (mg GA eq/100 g) 0.9 152.51 29.81 75.15+6.13 34.11

8 Antioxidant activity on the basis of FRAP (mg AEAC/100g) 0.96 167.88 30.93 89.21+4.30 32.93

 Note: H2: Broad Sense Heritability; Max: Maximum; Min: Minimum; Mean: Grand Mean value; CV: Coefficient of variation (%)

Table 13.2: Details of accessions conserved in field
genebank

S. Crop No. of
No. accession

Common Botanical
name name

1 Jamun Syzygium cumini 52

2 Bael Aegle marmelos 162

3 Jackfruit Artocarpus 238

heterophyllus

4 Aonla Phyllanthus emblica 19

5 Banana Musa species 34

6 Lakoocha Artocarpus lacucha 14

7 Mehandi Lawsonia inermis 25

8 Drumstick Moringa oleifera 14

9 Tamarind Tamarindus indica 51

Total 609

Research Programme (Code: Title, Programme Leader)
(PGR/PGC-BUR-RAN-01.00):Augmentation, characterization, evaluation, maintenance, regeneration, conservation, documentation and

distribution of genetic resources in Bihar, Jharkhand and adjoining areas. (PI: S.B.Choudhary)

Research Projects (Project Code: Title, PI, CoPIs and Associates)
Project-1 (PGR/PGC-BUR-RAN-01.01):Management of PGR of agriculture crops, their wild relatives and economic species including medicinal

plants [PI:  Dr. S. B. Choudhary; Co-PI:   Dr. Shephalika Amrapali ]

Project-2 (PGR/PGC-BUR-RAN-01.02): Management of PGR of  horticultural crops and perennial medicine [PI : Dr. Shephalika Amrapali; Co-

PI:  Dr. S.B. Choudhary ]

Externally funded project (1014194):In-situ Management of Indigenous Crop Diversity for Climate Resilience, Value Addition and Improved

Market Access in Jharkhand [Consortium Leader: ICAR-NBPGR PI:  Dr. S. B. Choudhary; Co-PI:   Dr. Shephalika Amrapali

block. Besides, a total of 254 accessions of Macrotyloma

uniflorum L.  multiplied at the station for LTS.
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lkjka’k% {ks=h; dsaæ f'kykax us es?kky; vkSj f=iqjk ds pkj ftyksa ls nks ikni vUos"k.kks a ds ek/;e ls 12 tsusjk vkSj 13 çtkfr;ksa ds 81 fofHkUu
cgq&Qly tuuæO; ds laxzg ,d= fd,A {ks=h; dsaæ esa eDdk ¼404½] gYnh ¼164½] vnjd ¼63½] dksbDl ¼128½] lksg¶ykax ¼28½ vkSj jkblchu ¼130½
tuu æO;ks a dh fo'ks"krk dk ewY;kadu fd;k x;kA QhYM thu cSad esa lkbVªl dh ukS çtkfr;k¡ ;kuh lkbVªl bafMdk] lh- eSØksIVsjk] lh- fyeksu] lh-
ySfVIl] lh- L;wMksfyeksu] lh- tfEHkjh] lh- lkbusafll] lh- v‚jsafV;e vkSj lh- jsfVdqykVk LFkkfir dh xbZaA ,eVh, ds rgr fofHkUu ekaxdrkZvks a dks

rjkbZ /kku ¼vksjkbtk lsVkbok½ vkSj jkblchu ¼foXuk vEcsyVk½ dh 96 uewuks dh vkiwfrZ dh xbZA
Summary: ICAR-NBPGR, Shillong station conducted two explorations in Meghalaya and Tripura collecting 81 accessions of various
multi-crops germplasm from four districts covering twelve genera and thirteen species. The station has characterized maize (404),
turmeric (164), ginger (63), Coix (128), Sohphlang (28) and rice bean (130) germplasm. Established nine species of Citrus i.e. Citrus
indica, C. macroptera, C.  limon, C. latipes, C. pseudolimon, C.  jambhiri, C. sinensis, C. aurantium and C. reticulata in the field genebank.
Supplied 96 accessions of lowland Rice (Oryza sativa) and rice bean (Vigna umbellata) to various indenters under MTA.

REGIONAL STATION, SHILLONG

14.1.  Germplasm exploration

Two multi-crop explorations were conducted, one in
Tripura (Khowai, Dhalai and Gomati districts) and the second
in Meghalaya (Ri-Bhoi district). Thirty-five accessions
comprising of cereals- upland rice (20) and lowland rice (01);
pseudo cereals- fox tail millet (04), Job’s tears (01), Sorghum
(03); Sesamum (03); yam bean (Pachyrhizus erosus, 01) and
wild relatives of brinjal i.e. Solanum indicum (01) and S.

aethiopicum (01) were collected from three districts of Tripura.
Important collections include two rice landraces Maimi-
Nokha and Releng known for medicinal properties and high
panicle numbers, respectively. Foxtail millet landrace Maisoi
with long panicles and Sorghum landrace Kurumim with black
seed colour were collected.

Forty six germplasm accessions of different crops
including Gymnopetalum cochinchinense (33), Eriobotrya

angustissima (02), Solanum spp. (03), one accession each of
Nicandra physalodes, Zanthoxylum armatum, Chilli, Sesamum

indicum, Perilla frutescens, Antidesma bunius, Spondias pinnata

and Choerospondias axillaris  were collected. Among the
accessions of G. cochinchinense collected, variations in
morphological characters viz. fruit length, fruit width, fruit
weight and ridges/fruit were observed. Eriobotr ya

angustissima (Family - Rosaceae) a wild relative of E. japonica

(loquat) was collected from two different localities.  TSS values
were observed to vary between the two accessions where
SH/RSR/KCB-2023-1 collected from Umphrew was higher.

14.2.  Germplasm Characterization

Maize: A total of 404 accessions of maize were characterized
for 16 descriptors along with four checks in augmented block
design (ABD). Wide range of variability was observed for

14

Fig. 14.1. Rice landrace Maimi Nokha

characters like plant height (147 cm to 320 cm), ear height
(69 cm to 226 cm), tassel length (16 cm to 45 cm), kernel
length (6 mm to 10 mm) and kernel width (3 mm to 10
mm).  Superior accessions were identified for yield attributing
traits like high tassel length in IC624056 (45cm), kernel length
(10 mm) in three accession IC526628, IC-623950 and
IC62398, kernel width (3.3 mm) in IC411757.
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Fig. 14.2. Rice landrace Releng

Fig. 14.3. Foxtail millet landrace Masoi

Fig. 14.4. Gymnopetalum cochinchinense

Fig. 14.5. Eriobotrya angustissima

Fig. 14.6. Antidesma bunius
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Ginger and Turmeric: The station characterized 164
accessions of turmeric along with two checks in augmented
block design (ABD). Superior accessions were identified for
number of rhizomes (7.7) in IC280945 & IC22578, single
rhizome weight (40g) in IC319396 & IC586756 and high
total rhizome weight of 871.7 g in IC330394. In the case of
ginger, 63 germplasm were characterized with one check.
Accessions with high rhizome length in IC584339 (12 cm),
total rhizome weight in IC420560 (7.4 kg) and daughter
rhizome weight in IC540381(1.1 kg) were recorded.

Job’s tear (Coix lacryma-jobi): Twenty agro-morphological
traits were studied in 128 accessions and 03 checks of Coix
lacryma-jobi. Superior genotypes were identified for various
traits viz. IC416868 for days to 50% flowering (99 days),
IC417053 and SH-2021-16 for number of seeds/plant (662,
665), IC618548 for 100 seed weight (17.30g), SH-TM-2020-
28 for seed weight/plant (143.33 g) and  seed weight/plot
(1170 g), IC625388 for seed length (1.2 cm), SH-2021-6 for
seed width (1.1 cm), SH-2021-9 for kernel length (0.63 cm),
SH-2021-6  and SH-2022-67 for kernel width (0.67 cm).

Biochemical profiling of C. lacryma-jobi: Seeds of 119
accessions of Coix were evaluated for proximate composition,
total sugar, total starch, total phenols and anti-oxidant
potential at Division of Germplasm Evaluation, ICAR-NBPGR,
New Delhi. Superior genotypes were identified for various
traits viz., IC334314 for high moisture content (14.5%),
IC89381 for high ash content (5.64%), IC521339 for high
protein content (23.31%), IC521339 for high content of
dietary fibre (22.8%), IC591727 for high crude fat content
(6.41%), IC486143 for high flavonoid content (0.82%), SH-

2022-72 for high sugar content (1.93%), IC540256 for high
content of starch (63.7%) and IC374506 for high total phenol
content (0.96%). Whereas, IC416824 was identified as a
superior genotype for high content of antioxidant capacity
based on FRAP assay (1.15 mg/g).

Sohphlang: Twenty-eight accessions of sohphlang were
characterised for 17 agro-morphological traits. Superior
accessions were identified for various traits IC0627420 for
number of tubers/plant (31), IC0627416, IC0627420 for
tuber weight/plant (281.67g, 273.33g), IC0627407,
IC0627416, IC0627420 for tuber weight/plot (1020 g, 1045
g, 1032 g) and HI/plant (0.91, 0.90, 0.90).

Rice bean: Eleven agro-morphological traits were studied in
130 accessions and 04 checks of rice bean. In addition,
preliminary study was also carried out on some important
physiological parameters viz. SPAD chlorophyll meter reading
(SCMR), leaf temperature, root exudation and root
morphology in 34 selected accessions. Root attributes like
root morphology and root exudation are reported to be
important adaptive traits for acid soils of Meghalaya. In this
connection root exudation qualitative assessment were
performed using agar plate techniques having pH sensitive
dye – bromocresol purple. This dye turns yellow upon
acidification in agar media. IC394201 and SH-2020-21 can
be identified as superior genotypes for increased root
exudation (Fig. 14.8) as these accessions showed more
yellowness around rhizospheric root zone, thereby indicating
their ability to adapt better to acidic soil by increasing
solubilization of fixed phosphorus in acid soil (80-85% of
total P). Similarly, IC524464, IC524081, IC140795,

Fig. 14.7. Frequency distribution of Coix accessions based on proximate composition, sugar content, total starch, total
phenol content and total anti-oxidant capacity assay
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Fig. 14.8. Root exudation and root architecture in some of the selected accessions of rice bean

Fig. 14.9. Regeneration and multiplication of various germplasm collected during PGR awareness programs



125

REGIONAL STATION, SHILLONG

Institute Research Projects (Code: Title, PI, CoPIs)
PGR/PGC-BUR-SHL-01.01: Augmentation, characterization, evaluation, maintenance, regeneration, conservation and documentation

of genetic resources of agricultural crops (paddy–low land/upland, maize and mustard) and their wild relatives. (PI: Julius Uchoi, Co-
PI: S Hajong).
PGR/PGC-BUR-SHL-01.02: Augmentation, characterization, evaluation, maintenance, regeneration, conservation and documentation

of genetic resources of horticultural crops (chilli, ginger, turmeric, yams, taros, citrus, banana and passion fruit) and their wild
relatives. (PI: Julius Uchoi, Co-PI: S Hajong).
PGR/PGC-BUR-SHL-01.03: Augmentation, characterization, evaluation, maintenance, regeneration, conservation and documentation
of genetic resources of underutilized (UU) crops and their wild relatives. (PI: S Hajong, Co-PI: Julius Uchoi).
Externally funded project:
(Project no: 1012951, Project code: 16113210009, Scheme code: 40003) Collection, conservation and morpho-phenological
characterization of citrus germplasm of NE region. (PI: Julius Uchoi, Co-PI: Harish GD).
(Project No. 1011967, Project code: 16113200014, Scheme code: 40004). Genetic diversity and biochemical profiling of Job’s

tears (Coix lacryma-jobi L.) accession from North East India”. (PI: Subarna Hajong).

IC524080, IC009634 and IC394201 are identified as superior
genotypes for root architecture (Fig. 14.8). IC140795,
IC394201, IC524080, IC524464 and IC009634 were
identified as better performing accessions for the traits- SCMR
(30-34) and leaf temperature (25.8-26.8).

14.3. Germplasm regeneration and multiplication

French bean, broad bean, rice bean, chilli and pumpkin
germplasm collected during PGR awareness programme were
multiplied.

Field Genebank: The station established nine species of
Citrus i.e. C.  indica, C. macroptera, C.  limon, C.  latipes, C.

pseudolimon, C.  jambhiri, C.  sinensis, C.  aurantium and C.

reticulata in the field genebank.

Supply of seeds: Station supplied 49 accessions of lowland
rice (Oryza sativa) and 47 accession of rice bean (Vigna

umbellata) to various indenters under MTA.
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lkjka’k% fofHkUu Qlyksa ds dqy 35 fofo/k tuuæO; laxzg tSls fd Åijh Hkwfe /kku ¼20½] rjkbZ pkoy ¼1½] Jh vUu ¼7½ t‚Cl fV;j ¼1½] jrkyw ¼1½ fry ¼3½ vkSj
cSaxu ds nks egRoiw.kZ oU; lacaf/k ;kuh lksyue bafMde vkSj lksyue ,fFk;ksfide Hkh f=iqjk ds [kksokbZ] /kykbZ vkSj xkserh ftyksa ls ,d= fd, x,A vukt
,sekjSaFk ¼173½] cdOghV ¼108½] psuksi‚M ¼33½] Ýsap chu ¼297½ vkSj eVj ¼159½ ds dqy 770 ifjxzg.kksa dks —f"k&:ikRed y{k.kksa ds fy, tuuæO; y{k.k o.kZu
vkSj ewY;kadu gsrq fpf=r fd;k x;kA MsVk ds ifj.kkeLo:i vukt ,sejSaFk IC38160 ¼tYnh idus okyh Qly½] IC338464 ¼iq"iØe yackbZ½] cdOghV EC9772203
¼tYnh ifjiDork½] psuksi‚M IC109249] IC341715] EC359445 ¼cht mit/ikS/kk½ vkSj EC507733 ¼tYnh idus okyh Qly½ esa vk'kktud ifjxzg.kksa dh igpku
gqbZA blh rjg Ýsap chu esa] çeq[k tSfod rukoksa ¼,UFkzsDukst] chu d‚eu ekstsd ok;jl] ,axqyj yhQ Li‚V] Mkmuh QQwanh] ikmMjh QQwanh½ ds f[kykQ 297
teZIykTe ifjxzg.kksa dh LØhfuax ds ifj.kkeLo:i ,UFkzsDukst ¼EC24950] EC25504] IC24255] IC361584] IC326623½ chu d‚eu ekstsd ok;jl ¼EC24950]
EC24956] EC121013] IC24255] IC41665½] dks.kh; iÙkh /kCck ¼EC18608] EC127645] EC397825] IC37137] IC43557½] Mkmuh QQwanh ¼EC44624] EC129372]
EC286091] IC18119] IC37154½ ikoMjh QQwanh ¼EC113166] EC284251] IC18154] IC39067] IC326623½ dqN çfrjks/kh ifjxzg.kksa dh igpku gqbZ] blds vykok]
ckxokuh vkuqoaf'kd lalk/kuksa esa rhu ifjxzg.k vFkkZr~ EC977548] EC977549 vkSj EC977550 ihys xwns okys ik, x,A fofHkUu —f"k&ckxokuh Qly çtkfr;ksa
ds dqy 533 uewus lkexzh gLrkarj.k vuqca/k ds ek/;e ls muds cqfu;knh vkSj lkFk gh j.kuhfrd vuqla/kku ds fy, ns'k Hkj esa fofHkUu ekaxdrkZvksa dks vkiwfrZ
fd, x,A le>kSrs- —f"k {ks= esa vkuqoaf'kd lalk/kuksa dh Hkwfedk ds ckjs esa —"kd leqnk; dks f'kf{kr djus ds fy, ,llh,lih vkSj Vh,lih dk;ZØeksa ds rgr
nks ikni vkuqoaf'kd lalk/ku tkx:drk dk;ZØe Hkh vk;ksftr fd, x,A
Summary: Total 35 diverse germplasm collections of different crops namely upland rice (20),lowland rice (1), millets (7) job tears (1),
yam bean (1) sesamum (3) and two important wild relatives of brinjal i.e. Solanum indicum and Solanum aethiopicum were also collected
from Khowai, Dhalai and Gomati districts of Tripura. As far as germplasm characterization and evaluation is concerned, total 770
accessions of grain amaranth (173), buckwheat (108), chenopod (33), french bean (297) and pea (159) were characterized against agro-
morphological characters. The data resulted inthe identification of promising accessions in grain amaranth IC38160 (earliness),
IC338464 (inflorescence length), buckwheat EC9772203 (early maturity), chenopod IC109249, IC341715, EC359445 (seed yield/
plant) and EC507733 (earliness). Likewise in french bean, screening of 297 germplasm accessions against major biotic stresses
(anthracnose, bean common mosaic virus, angular leaf spot, downy mildew, powdery mildew) resulted into identification of some
resistant accessions against anthracnose (EC24950, EC25504, IC24255, IC361584, IC326623), bean common mosaic virus (EC24950,
EC24956, EC121013, IC24255, IC41665), angular leaf spot (EC18608, EC127645, EC397825, IC37137, IC43557), downy mildew
(EC44624, EC129372, EC286091, IC18119, IC37154) powdery mildew (EC113166, EC284251, IC18154, IC39067, IC326623). Further,
in horticulture genetic resources three accessions namely EC977548, EC977549, and EC977550 were reported yellow fleshed. Total
533 seed samples of various agri-horticulture crop species were supplied to different indentors across the country for their basic as
well as strategic research through material transfer agreements. Two plant genetic resources awareness programmes were also
organized under SCSP and TSP heads to educate the farming community about the role of genetic resources in the agricultural sector.
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15.1. Germplasm augmentation

Total 35 diverse collections of different crops namely
upland rice (20), lowland rice (1), millets (7), jobs tears (1),
yam bean (1), sesamum (3) and two important wild relatives
of brinjal i.e. Solanum indicum and Solanum aethiopicum were
also collected from Khowai, Dhalai and Gomati districts of
Tripura.

15.2. Germplasm characterization and evaluation of

agricultural crops

During the reporting period, total 770 germplasm
accessions of grain amaranth (173), buckwheat (108),
chenopod (33), and french bean (297) were characterized
against agro-morphological traits during kharif of 2023 and
159 accessions of pea in the winter season of 2022-23 in the

experimental field of ICAR-NBPGR Shimla under Augmented
Block Design (ABD) along with standard checks. The
characterization data resulted into identification of promising
accessions against important traits using the range, mean
and coefficient of variation (Table 15.1). In grain amaranth,
the mean seed yield/plant was recorded 39.86 g and it ranged
from 13.00-129.62 g, which resulted into identification of
promising accessions IC383578, IC384400, IC444162.
Likewise, inflorescence length ranged from 26.30-78.40 cm
and it averaged 49.57 cm. The promising accessions against
the character were IC338464, IC35732 and IC274464. The
other characters viz; days to flowering, maturity and plant
height also revealed significant variation in the germplasm
and accessions IC38160 and IC38758 were reported
promising for earliness (Fig. 15.1).
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Table 15.1: Promising accessions identified for important agro-morphological traits

Character Range Mean ± SE CV% Promising accessions

Grain Amaranth

Days to flowering 47.00-138.00 97.54±1.37 18.41 IC-38758, IC-38149, IC-38160

Days to maturity 115.00-197.00 175.23±1.22 9.16 IC-38149, IC-38758, IC-38160

Plant height (cm) 88.10-274.40 197.10±2.50 16.7 IC-38397, IC-340823, IC-338464

Infl. length (cm) 26.30-78.40 49.57±0.84 22.24 IC-338464, IC-35732, IC-274464

Seed yield/plant(g) 13.00-129.62 39.86±1.36 44.73 IC-383578, IC-38440, IC-444162

1000-seed wt. (g) 0.30-0.90 0.67±0.01 13.55 IC-38440, IC-274449, IC-274463

Buckwheat

Days to flowering 26.00-62.00 38.75±0.81 21.76 IC-354481, IC-353948, EC-977202

Days to maturity 86.00-127.00 105.22±1.02 10.03 EC-977203, EC-977202, EC-977208

Plant height (cm) 39.20-132.90 86.20±2.42 29.22 IC-521290, EC-977249, EC-977207

No. of infl./plant 4.33-28.00 11.17±0.48 44.59 EC-977209, EC-977249, EC-977234

Seed yield/plant(g) 0.12-3.60 0.81±0.06 79.29 EC-977203, EC-977202, EC-977250

1000- seed wt. (g) 11.30-36.04 20.22±0.49 25.03 EC-977203, EC-977226, EC-977219

Chenopod

Days to flowering 55.00-155.00 81.82±2.89 23.59 IC-258254, IC-381106, IC-540842

Days to  maturity 117.00-211.00 150.15±3.43 13.88 EC-507733, EC-359451, IC-381078

Plant height (cm) 136.10-276.30 203.47±6.66 19.2 EC-507737, EC-507734, KP/SC-1553

Infl. length (cm) 30.10-62.10 39.50±0.01 16.18 KP/SC-1553, IC-109235, IC-109739

Seed yield/plant(g) 3.03-41.38 18.78±1.69 61.39 IC-109249, IC-341715, EC-359445

1000-Seed wt. (g) 0.11-1.30 0.74±0.04 34.76 IC-540842, EC-507733, IC-341705

Pea

Days to flowering 62-106 92.05±0.57 7.83 EC-598621, EC-598700, EC-598733

Days to maturity 137-179 160.25±0.64 5.02 EC-598608, EC-598700, EC-598621

Plant height (cm) 43.86-141.73 80.45±1.38 21.68 EC-598720, EC-598667, EC-598646

No. of pods/plant 4.33-20.33 10.33±0.23 28.03 EC-598656, EC-598657, EC-838189

Seed yield/plant(g) 1.61-15.86 6.33±0.20 39.18 EC-598657, EC-838189, EC-598656

100- seed wt. (g) 7.18-27.52 12.05±0.18 18.79 EC-598582, EC-598511, EC-598540

In buckwheat, seed yield/plant showed a wide range of
variation from 0.12-3.60g and the average yield was recorded
0.81g. However, significant variability has also been reported
in other characters and accession EC977203 was selected
promising against early maturity. Likewise in chenopod,
variability has been reported in seed yield/plant ranging from
3.03-41.38 g with an average yield of 18.78 g, which also
resulted into identification of promising accessions IC109249,
IC341715, IC359445. Accession EC507733 has been
recorded promising for early maturity (Fig. 15.2).

In pea, seed yield/plant showed wide range of variability
ranging from 1.61-15.86g and averaged 6.33g. The genotype
EC598657, EC838189, EC598656 exhibited significance for
seed yield. The other promising characteristics like days to

maturity, plant height, number of pods/plant and 100-seed
weight also exhibited remarkable variation that resulted into
identification of certain promising accessions against the trait
of interest. The germplasm characterization results
concluded that selected promising accessions against the
target traits (seed yield, seed weight, pod number, earliness,
inflorescence length and number of clusters) could be a useful
resource for their utilization in crop improvement
programmes.

15.3. Screening of French bean germplasm against

major biotic stresses

Total 297 germplasm accessions belonging to different
countries of their origin including India  (61), USA (39), Cali-
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Fig. 15.1. IC38160 and IC338464 of grain amaranth identified promising for earliness and inflorescence length respectively

Fig. 15.2. Accession EC507733 of Chenopodium

quinoa recorded promising for early maturity

Columbia (35), Columbia (31), USSR (26), Brazil (15), Mexico
(14), Israel (11), Hungary (09), Nepal (09), Germany (08),
Australia (06), Bulgaria (06), Czechoslovakia (05), Turkey (03),
Slovakia (03), Holland (03), Belgium (02), Sweden (02), China
(02), Liberia (01), W. Germany (01), Canada (01), Romania
(01), UK (01) has been screened against various prevailing
diseases viz; anthracnose,  bean common mosaic virus,
angular leaf spot, powdery mildew and downy mildew. The

Fig. 15.3. Disease symptoms of major biotic stresses of
french bean
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results revealed some complete resistant accessions against

anthracnose resistance (EC24950, EC25504, IC24255,

IC361584,IC326623), bean common mosaic virus (EC24950,

EC24956, EC121013, IC24255, IC41665), angular leaf spot

(EC18608, EC127645, EC397825, IC37137, IC43557),

downy mildew (EC44624, EC129372, EC286091, IC18119,

IC37154) powdery mildew (EC113166, EC284251, IC18154,

IC39067, IC326623). Interestingly, accessionEC24950 has

been recorded resistant against anthracnose and bean

common mosaic virus and IC326623 against anthracnose

and powdery mildew. Reaction of different biotic stresses in

germplasm accessions is depicted in Fig. 15.3.

15.4. Characterization of horticultural genetic

resources

The kiwifruit germplasm was characterized for various

pomological traits. Total 17 germplasm accessions were

started giving flowers and five accessions were reported as

staminate and EC977572 bears large number of male

flowers. The remaining twelve accessions produced pistillate

flowers and started bearing fruits. The average fruit length,

width, fruit weight, pedicel length and TSS of the fruits are

62.03 mm, 43.63 mm, 69.08 g, 35.96 mm and 14.36°B

respectively. The highest fruit weight was recorded in accession

EC977549 (107.80 g) and TSS in accession EC977550 (16.2

°B). Three accessions namely EC977548, EC977549 and

EC977550 reported yellow coloured flesh and EC977557

with light yellow flesh (Fig. 15.4).

Fig. 15.4. Variability in kiwi flesh colours

15.5. Germplasm conservation

Medium Term Storage: A total of 12,425 accessions of
various seed propagating crops are conserved in MTS.

Field Genebank: A total of 1,023 germplasm accessions of
various horticultural crops such as fruits, medicinal and
aromatic plants including other economic plants conserved
in the field genebank at ICAR-NBPGR Regional Station
Shimla.

Crop No of acc.

French bean 4,533

Amaranth 2,956

Buckwheat 994

Pea 705

Wheat 642

Finger millet 410

Ricebean 332

Foxtail millet 278

Chickpea 258

Cowpea 228

Chenopod 199

Adzuki bean 169

Proso millet 160

Horsegram 150

Soybean 144

Paddy 108

Barnyard millet 71

Meethakarela 42

Urdbean 30

Cuphea 16

Total 12,425

Crops Accessions

Apple 241

Peach 52

Pear 87

Plum 49

Apricot 38

Cherry 4

Walnut 115

Hazelnut 20

Pecan nut 50

Almond 11

Kiwi 8

Persimmon 9

Pistacia 1

Chinese ber 7

Hops 2
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Crops Accessions

Citrus 4

Pineapple guava 2

Fig 7

Olive 6

Crataeagus 3

Chest nut 2

Viburnum 3

Rubus spp. 20

Quince 10

Grape 41

Mespilus spp. 2

Mulberry 4

Rose 35

Pomegranate 90

M&AP 27

Ornamentals 51

Other economic plants 22

Total 1,023

16.6. Germplasm supply

Germplasm comprising of 500 seed samples of
agricultural crops and 33 accessions of pomegranate in the
form of scion woods were supplied to researchers/indenters
across the country.

� Seed Crops: Buckwheat (154), Amaranth (200),
Chenopodium (45), French bean (63), Adzuki bean (20),
Ricebean (18).

� Bud sticks/ scion woods: Pomegranate (33).

Research Programme (Code, Title,  Programme Leader, Associates)
PGR/GEV/BUR/SHM-01.01: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, documentation, and

distribution of genetic resources of pseudo cereals, pulses, and other lesser-known hill crops (Mohar Singh, Rahul Chandora and Narender
Negi )
PGR/GEV/BUR/SHM-01.02: Augmentation, characterization, evaluation, maintenance, regeneration, conservation, documentation, and

distribution of genetic resources of temperate fruits, vegetables and medicinal and aromatic plants. (Narender Negi and Rahul Chandora)
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lkjka’k% {ks=h; dsaæ Jhuxj dks o"kZ 2023&24 ds rgr lkSais x, rhu vUos"k.k vkSj tuuæO; laxzg dk;ZØe lQyrkiwoZd dk;kZfUor fd;s x;sA igyk tEew

ds fd'rokM+ ftys ds lqnwj ekjokg&okjoku {ks= ls]nwljk ckanhiqj ftys dh xqjst ?kkVh vkSj dqiokM+k ftys ds vklikl ds bykdksa ls vkSj rhljk tEew ds
jkecu vkSj fj;klh ftyksa lsA ekjokg&okjoku {ks=ksa dk igyh ckj Hkk—vuqi&jk"Vªh; ikni vkuqoaf'kd lalk/ku C;wjks }kjk vUos"k.k  fd;k x;kA vU; ftyksa
ftudk mYys[k ;gka fd;k x;k gS esa Hkh dbZ LFkkuksa dk igyh ckj vUos"k.k  fd;k x;k gSA bu vUos"k.kksa ds nkSjku dqy 229 fofo/k tuuæO; ifjxzg.k ,d=
fd, x,] ftuesa 156 [ksrh ;ksX; vkSj 73 oU; laca/kh 'kkfey gS] ftuesa igyh ckj ,d= fd, x, dbZ fnypLi tuuæO; ifjxzg.k 'kkfey gSA jch 2022&23
ds nkSjku U;wure fooj.kdksa ds vuqlkj ckdyk ¼41½] tkS ¼47½ vkSj xsgwa ¼39½ ds  ,d lkS lÙkkbZl ¼127½ tuuæO; ifjxzg.k dks fofHkUu y{k.kksa ds fy, ewY;kadu
fd;k x;kA l{ke@laHkfor Qlyksa ds çfr vf[ky Hkkjrh; usVodZ ifj;kstuk ds ,d lg;ksxh dsaæ ds :i esa] jch  2022&23 ds nkSjku ckdyk  dh 25
teZIykTe vkSj 13 IVT/AVT ifjxzg.k dk ewY;kadu fd;k x;kA o"kZ 2021 vkSj 2023 ds nkSjku TCCU Unit Hkk—vuqi&jk"Vªh; ikni vkuqoaf'kd lalk/ku C;wjks
ubZ fnYyh ls çkIr in vitro lajf{kr CySdcsjh tuuæO; dh iSarkyhl ¼45½ ifjxzg.k QhYM thucSad esa LFkkfir dh xbZ gSA 25 ekpZ 2023 dks KVK, SKUAST

¼J½ ds lg;ksx ls dkth eksjk]iqaN tEew&d'ehj esa ,d ^^ikni vkuqoaf'kd lalk/ku tkx:drk f'kfoj@tSo fofo/krk esyk^^ vk;ksftr fd;k x;k gS] ftlesa
efgyk fdlkuksa lfgr 150 fdlkuksa us Hkkx fy;kA
Summary: Three exploration and germplasm collection programmes assigned to the station under NEP 2023-24 were undertaken
during the year 2023; one from remote Marwah-Warwan region of Kishtwar district of Jammu, second from Gurez valley of Bandipur
district and adjoining areas of Kupwara district of Kashmir and third from Ramban and Reasi districts of Jammu. Marwah-Warwan
regions have been first time explored by ICAR-NBPGR. Several places in other districts have also been explored for the first time. A
total of 229 diverse germplasm accessions were collected during these explorations comprising of 156 cultivated and 73 wild including
several interesting germplasm accessions collected for the first time. One hundred and twenty seven (127) germplasm accessions
comprising of faba beans (41), barley (47) and wheat (39) were characterized for various traits as per the minimal descriptors during
rabi 2022-23. As a cooperating centre of AICRN on potential crops, 25 germplam lines and 13 IVT/AVT entries of faba beans (Vicia faba)
were also characterized during rabi 2022-23. Forty five (45) accessions of in vitro conserved blackberry germplasm received from TCCU
Unit, ICAR-NBPGR New Delhi during the year 2021 and 2023 have been established in the field. One “PGR Awareness camp/
Biodiversity Fair” has been organized under TSP at Qazi Morah, Poonch (J&K) on March 25th, 2023 in collaboration with KVK SKUST-
Poonch, in which 150 farmers including women farmers participated.
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16.1. Germplasm exploration and collection

Three germplasm exploration and collection
programmes assigned to the station under National
Exploration Plan (NEP) for the year 2023-24 were carried
out successfully and a total of 229 diverse germplasm
accessions were collected including 156 cultivated and 73
wild.

Exploration and germplasm collection of potential
crops (buckwheat, chenopod, amaranth), minor fruits
(Rosa, Rubus, Prunus, Viburnum) and MAPs (Angelica,
Podophyllum, Picrorhiza, Rheum etc.) from Warwan and
Marwah regions of Kishtwar district of UT of Jammu
& Kashmir: The exploration was carried out with the  help
of SKUAST-Kashmir during the month of September and a
total of 82 germplasm accessions belonging to 27 (15
cultivated & 12 wild) genera and 30 (15 cultivated & 15 wild)
species were collected. Warwan and Marwah regions are
among the remotest areas and last wildernesses in inner
Himalayas of Jammu and Kashmir and have been explored
for the first time by ICAR-NBPGR. The maximum number of

16

accessions i.e. 11 have been collected in common bean
followed by buckwheat (9), maize (7), wheat (6), barley (4)
and foxtail millet (4). The region is famous for tasty common
beans known as Madeaw-Wardwan rajma, mostly with reddish
colored medium sized seeds. One short duration (“tripache”)
common bean accession (SHEIKH-1309) with yellow
elongated grains has been collected. Interestingly only bitter
buckwheat, Fagopyrum tataricum is cultivated in the entire
belt. It is locally called as “Trumba” or “Dhrauv”. Other
notable collections include sea buckthorn (SHEIKH-1238),
brown seeded soybean (SHEIKH-1277), grain chenopod
(SHEIKH-1282, SHEIKH-1291), awned red rice (SHEIKH-
1292) and thornless hawthorn with tasty fruits (SHEIKH-
1296).

Exploration and germplasm collection of Allium spp.
(atropurpureum, astrosanguineum, barsczewaskii,
caesioides, chitralicum, farcatum, oreoprasum,
gilgitum) in Kupwara (Neelam valley) and Bandipur
districts of Jammu & Kashmir: The exploration was
carried out in collaboration with ICAR-NBPGR RS Bhowali
and with the help of SKUAST-Kashmir from September 28th
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to October 4th and a total 53 germplasm accessions belonging
to 26 (23 wild & 03 cultivated) genera and 31 (28 wild & 03
cultivated) species were collected. The maximum numbers
of 18 accessions have been collected in genus Allium belonging
to 4 species, 3 wild (Allium consanguineum - 9 accessions,
Allium auriculatum - 2 accessions, Allium farcatum - 6
accessions) and one cultivated (Allium sativum). Cultivated
Allium sativum collection i.e., SHEIKH/R-1345 is unique single
clove garlic. Dried foliage/bulbs of wild Alliums (Local
“Pharan” or “Bazun”) preferably Allium farcatum and Allium

consanguineum are fondly used for culinary preparations in
Gurez. Apart from these Allium collections, other significant
collections of medicinal and aromatic plants include SHEIKH/
R-1323 and SHEIKH/R-1327 of Saussurea costus, SHEIKH/
R-1337 of Lilium polyphyllum (Local “Noolie”), SHEIKH/R/
MAGRAY-1340 of Polygonatum verticillatum (Local
“Shalamisri”) and SHEIKH/R/MAGRAY-1341 of Bistorta

amplexicaulis (Local “Metchri mool”) collected for the first
time from the region. Particularly important and significant
first time collection is SHEIKH/R-1361 of Linum perenne

collected from remote and far-flung border Sikander village
area of Telail Gurez. Small populations of this valuable CWR
of linseed grow on sharp hill slopes. Earlier it has been collected
from Ladakh area. Other important collection is SHEIKH/R-
1368 of Physalis alkekengi collected from Keran area of
Kupwara district. Fragmented populations of this medicinal
plant can be seen growing wild on hill slopes. It bears smaller
fruits compared to that cultivated in Ladakh for ornamental
purpose.

Exploration and germplasm collection of minor millets,

soybean and other kharif pulses, cucurbits, local Mau-

Mangat Rajmash, buckwheat, amaranth from Reasi and

Rambhan districts of Jammu & Kashmir: The exploration
was carried out in collaboration with SKUAST-Jammu from
September 25th to October 1st and a total of 94 germplasm
samples were collected. During this exploration several far
flung and difficult to reach areas of Ramban district including
Gandhri and Kabbhi were explored for the first time. The
germplasm collected during the exploration includes

Fig. 16.1. Interesting Germplasm Collected: SHEIKH-1314 (Taxus wallichiana) from Teller Marwah Kishtwar, SHEIKH-1315
(Elymus nutans) collected near Margan Top (3529 m) Warwan Kishtwar, SHEIKH/R-1333 (Atropa belladonna) collected near
Kishan Ganga Dam Gurez, SHEIKH/R/MAGRAY-1338 (Ribes nigrum) from Shalput Nalla Gurez, SHEIKH/R-1352 (Hippophae
rhamnoides ssp. turkestanica) from Sheikhpora Telai Gurez and SHEIKH/R-1361 (Linum perenne) from Sikander Telail
Gurez
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Phaseolus vulgaris, Vigna uniguiculata, Capsicum frutescens,
Cucurbita pepo, Lageneria siceraria, Cucumis sativus, Allium

sativum, Coriandrum sativum, Amaranthus cruentus, Trigonella

foenum-graecum, Momordica charantia, Abelmoschus esculentus,
Solanum melongena, Macrotyloma uniflorum, Sorghum bicolour,
Pennisetum typhoides, Paspalum scrobiculatum, Vigna mungo,
Sesamum indicum, Lupinus angustifolius and Spinacia oleracea.
Significant collections include local “Maho-Mangat Rajma”
SR/BNM-470 and SR/BNM-471 from Ramban district, Kodo
millet (Paspalum scrobiculatum) SR/BNM-555 and sweet lupin
(Lupinus angustifolius) local “Dal” SR/BNM-7 from remote
areas in Reasi district.

16.2. Germplasm characterization

One hundred and twenty seven (127) germplasm
accessions of fababeans, barley and wheat were characterized
for their agro-morphological traits as per the minimal
descriptors during rabi 2022-23 under rain fed conditions
and promising accessions for these traits were identified in
each of these crops.

Characterization of local fababean (Vicia faba)
germplasm: Forty one (41) local germplasm accessions of
faba beans (Vicia faba) were characterized and evaluated along
with three checks (HFB-1, HFB-2 and Vikrant) using
randomized block design (Table 16.1).

Characterization of faba bean (Vicia faba) genotypes
under AICRN Potential Crops: As a cooperating centre of
AICRN on potential crops, 25 germplam lines and 13 IVT/
AVT entries of fababean (Vicia faba) were also characterized
during rabi 2022-23.

Characterization of barley germplasm: Forty seven (47)
germplasm accessions of barley along with two checks Jyoti
and DL-36 and thirty nine (39) germplasm accessions of
wheat along with four checks Raj-3765, WR-544, HD-2967
and H-240 were characterized for their agro-morphological
traits as per the minimal descriptors under rainfed conditions
using randomized block design (Table 16.2).

16.3. Germplasm supplied/received

Five (5) accessions of finger millet, proso millet and foxtail
millet were supplied to Division of Biotechnology, SKUAST-
Kashmir. Small quantities of tubers of fifteen (15) accessions
of Dioscorea deltoidea were supplied to the Division of
Germplasm Evaluation, ICAR-NBPGR for biochemical
analysis. Sixteen (16) accessions of multicrop germplam
including Medicago sativa var. falcata (3), Melilotus officinalis

(4), Avena sterilis subsp. ludoviciana (1) originally collected
from the region were received from ICAR-NBPGR RS Thrissur
for multiplication. Thirty seven (37) cryo-preserved accessions
of blackberry and blueberry were received from
Cryopreservation Unit, Division of Germplasm Conservation
for evaluation in the field. Twenty five (25) faba bean (Vicia

faba) germplasm lines and six (6) entries under IVT/AVT were
received from AICRN-PC for evaluation.

16.4. Germplasm conservation

More than one hundred germplasm accessions of agri-
horticultural crops including vegetables collected from
different parts of Jammu and Kashmir have been conserved
under LTS at National Genebank. Forty five (45) mostly cryo-
preserved blackberry germplasm accessions have been
transferred to the field for maintenance/evaluation.

Table 16.1: Superior accessions identified for some important traits in faba bean (Vicia faba)

Trait Range Mean CV% Best check Superior accessions
value

Pod yield/ plant (g) 38.500 - 97.902 30.9 68.225 IC-0637965 (178.333), SHEIKH/SR-903A(169.067),
178.333 (HFB-1) SHEIKH/SR-906A (160.233),  SHEIKH/SR-904 (150.933)

Green seed yield/plant (g) 27.833 - 63.406 33.2 HFB-1 IC-0637965 (127.900), SHEIKH/SR-906A (112.733),
127.900 SHEIKH/SR-904 (103.700), SHEIKH/SR-903A(98.433)

Mature seed protein 20.52 - 22.19 3.8 21.71 IC-0637962 (23.59), IC-0637968 (23.42), IC-0637974

content (%) 23.59 (HFB-1) (23.25), IC-0637966 (23.03)

Total phenols (%) 0.17 - 0.20 0.18 4.4 0.18 (Vikrant) IC-0637966 (0.20), IC-0637978 (0.20), IC-0637967 (0.19),

226527(A) (0.19)

Vicine Convicine content (%) 0.77 - 0.90 0.84 4.6 0.77 (Vikrant) IC-0637960 (0.77)

100-seed weight (g) 41.118 - 62.302 23.0 26.713 IC-0637978 (89.966), IC-0637962 (88.684), SHEIKH/
89.966 (Vikrant) SR-924 (86.146)
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Table 16.2: Promising accessions identified for some important agro-morphological traits in barley and wheat

Trait Range Mean CV% Best check Superior accessions
value

Barley

Dwarf plant height (cms) 59.3-117.6 101.6 9.1 94.5(DL-36) IC-0634056 (59.3), EC-578671 (80.2), EC-50667 (88.0)

Days to 80% maturity 203.5-214.0 208.7 1.1 210.5(Jyoti) EC-578677 (203.5), EC-0667567 (204.0), EC-578705 (204.5)

No. of seeds/ spike 19.2-48.8 35.3 24.8 40.2(Jyoti) IC-329137 (48.8), EC-50667 (47.2), IC-445542 (47.0)

Seed yield/ plant (g) 10.970 - 25.842 33.4 31.390 (Jyoti) IC-247753 (47.970), IC-138156 (45.230), EC-0667567

47.970 (41.190)

100-seed weight (g) 2.900-5.250 3.869 17.4 4.400 (Jyoti) IC-138120 (5.250), IC-542197 (5.200), IC-138278 (5.150)

Wheat

Dwarf plant height (cms) 66.0-142.0 107.2 15.6 101.5 EC-0520997 (66.0), EC-0521007 (67.9), IC-0591073

(HD-2967) (82.3)

Flag leaf length (cm) 16.2-28.5 21.9 11.9 24.1 IC-539315 (28.5), IC-542494 (26.1), IC-0611303 (25.2)

(Raj-3765)

Flag leaf width (cm) 1.0-2.1 1.6 15.5 1.7(WR-544) IC-539531 (2.1), IC-539315 (2.0), IC-0599622 (1.9)

Days to 80% maturity 175.0 - 191.7 6.1 179(Raj-3765) IC-0611303 (175.0), SHEIKH/KP-701 (175.0),

216.0 IC-574476 (177.0)

No. of seeds/ spike 30.8 - 36.7 10.2 38.9 (H-240) KV-6 (47.7), SHEIKH/KP-716 (42.8), IC-0611303
47.7 (42.4)

Seed yield/ plant (g) 3.621 - 15.572 41.8 24.650 IC-0599622 (27.650), EC-0597850 (26.070), IC-

27.650 (WR-544) 539531 (25.700)

100-seed weight (g) 2.050 - 3.138 25.7 3.900 IC-0599622 (5.500), IC-0611303 (5.350), EC-
5.500 (Raj-3765) 0597850 (4.250)

Institute Research Projects (Code, Title, Programme leader, CoPI)
PGR/PGC–BUR-SRI-01: Augmentation, Characterization, Evaluation, Maintenance, Regeneration, Conservation, Documentation and

Distribution of Germplasm Resources of various crops from Jammu & Kashmir region (Sheikh M Sultan; Susheel Kumar Raina)

Fig. 16.2. (a) Variability in seed shape, size and color in faba beans (Vicia faba), protein content of 20.5 - 23.6% has been
recorded in these genotypes; (b) Prunus tomentosa in the field with impressive fruit length (1.2 cm), width (1.1 cm), fruit
weight (0.865 g) and Brix (16.5%)
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lkjka’k% feysV~l] nkysa] fry vkSj Qly ds oU; lacaf/k;ksa ds teZIykTe ds laxzg ds fy, rfeyukMq esa iwohZ ?kkV vkSj dyDdM+ eqaMuFkqjkbZ Vkbxj fjtoZ
¼ds,eVhvkj½ {ks=ks es nks ikni vUos"k.k vkSj tuuæO; laxzg.k fd, x,A rfeyukMq ds iwohZ ?kkV ¼139½ vkSj ds,eVhvkj ¼38½ {ks= ls dqy 177 uewus ,d= fd,
x,A —f"k vkSj ckxokuh Qlyksa [díw ¼29½] dVgy ¼45½] dksde ¼49½] fxuh;u vksdjk ¼,csyeksLdl dSyh½ ¼24½] gYnh ¼19½ vkSj ;kMZyksax chu ¼41½] dh dqy
207 ifjxzg.kksa dks fof'k"V xq.kks ds fy, ewY;kafdr fd;k x;kA mPp çdan mit ds lkFk gYnh dh nks fdLeksa [IC420559 vkSj IC211360] vkSj cgqr tYnh Qwy
vkSj ifjiDork okys dksde ds pkj thuksVkbi [IC136687&1] IC136687&3] IC552528&1 vkSj IC552528&3] dh igpku dh xbZA foXuk vkSj lksyue çtkfr;ksa
esa ikni oxhZdj.k v/;;u iwjk fd;k x;kA taxyh çtkfr;ksa ls okbZoh,eoh jksx çfrjks/k dks LFkkukarfjr djus ds mís'; ls fHkaMh esa iwoZ&çtuu ds ,d Hkkx
ds :i esa] 34 Ø‚l esa lQy cht lsV gkfly fd;k x;k ftlesa eknk ds :i esa fHkaMh vkSj uj ds :i esa Ng vU; ,csyeksLdl çtkfr;ka 'kkfey FkhaA
cSDVhfj;y foYV ds f[kykQ 183 lksyue ifjxzg.kksa dh tkap dh xbZ] ftuesa ls 13 esa bl [krjukd chekjh ds çfr ^vR;f/kd çfrjks/kh^ çfrfØ;k ns[kh xbZA
,eVh,l esa dqy 10444 ifjxzg.k ¼110 çtkfr;ka½ vkSj LVs'ku ds ,Qthch esa 2204 ¼448 çtkfr;ka½ lajf{kr dh tk pqdh gS] tcfd 197 ifjxzg.k ¼94 çtkfr;ka½
nh?kZdkfyd HkaMkj.k ds fy, jk"Vªh; thucSad esa Hksts x,A fofHkUu Qlyksa ij dqy pkj teZIykTe tSo fofo/krk fnol vk;ksftr fd, x,A
Summary: Two exploration and collection trips were undertaken covering the Eastern Ghats and Kalakkad Mundanthurai Tiger
Reserve (KMTR) in Tamil Nadu for the collection of millets, pulses, sesame and crop wild relatives’ germplasm. A total of 177 samples
were collected from the Eastern Ghats (139) and KMTR (38) area of Tamil Nadu. A total of 207 accessions of field and horticultural
crops [pumpkin (29), jackfruit (45), kokum (49), Guinean okra (Abelmoschus caillei) (24), turmeric (19) and yardlong bean (41)] were
characterized. Two turmeric accessions [IC420559 and IC211360] with high rhizome yield and four genotypes of kokum [IC136687-
1, IC136687-3, IC552528-1 and IC552528-3] with very early flowering and maturity were identified. Taxonomic studies were accomplished
in Vigna and Solanum species. As a part of pre-breeding in okra aiming to transfer YVMV disease resistance from wild species,
successful seed set was achieved in 34 crosses involving okra as female and six other Abelmoschus species as male. Among 183 Solanum
accessions screened against bacterial wilt, 13 showed a ‘Highly Resistant ’ reaction to this dreaded disease. A total of 10444 accessions
(110 species)were conserved in MTS and 2204 (448 species) in FGB of the station, whereas, 197 accessions (94 species) were sent to
National Genebank for long-term storage. A total of four germplasm biodiversity days were conducted on different crops.
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17.1. Germplasm Exploration and Collection

Two exploration and collection trips were undertaken
covering the Eastern Ghats and Kalakkad Mundanthurai Tiger
Reserve in Tamil Nadu.

A) Eastern Ghats of Tamil Nadu: An exploration and
collection trip (18.02.2023 to 27.02.2023) was
conducted to Erode and Namakkal Districts of Tamil
Nadu for collection of millets, pulses, sesame and crop
wild relatives’ germplasm. On this trip, total of 139
accessions were collected. Unique collections made were
as: 1) Foxtail millet (Fig. 17.1) landraces – Mookanthinai

(farmers harvest only inflorescence), Koran thinai (90
days crop) and chenthinai (red coloured seed); 2) Setaria

pumila (syn. S. glauca) – a semi-domesticated millet
‘korala’; 3) Highly aromatic turmeric (PT/23-137).

B) Kalakkad Mundanthurai Tiger Reserve of Tamil Nadu:

An exploration and collection trip (12.12.2023 to
19.12.2023) was conducted in collaboration with
Botanical Survey of India, Southern Regional Centre,
Coimbatore in this protected area located in Tirunelveli
District, for collection of germplasm of crop wild relatives.

17

A total of 38 samples (belonging to 34 species) were
collected, the predominant genera being Piper (5 spp.),
Solanum (5), Syzygium (3), Jasminum (3), Cinnamomum

and Meistera (earlier under Amomum) (2 each).
Important CWR species collected include Piper

argyrophyllum (Fig. 17.2), P. attenuatum, P. galeatum,
Cinnamomum filipedicellatum, Curcuma aromatica,
Sesamum mulayanum, and Vigna dalzelliana. For the first
time, Solanum vagum and Bentinckia condappana having
restricted distribution in KMTR were also collected.
Trait-specific germplasm includes linear-leaved wild curry
leaf and very tall (5 m) growing bird’s eye chilli (Capsicum

annuum var. frutescens).

Apart from the above, one short collaborative trip with
ICAR-IIHR in Dharmapuri, Namakkal, Virudhunagar and
Salem districts of Tamil Nadu for elite wood apple germplasm
yielded the collection of scions of eight accessions. In two
miscellaneous trips in Tamil Nadu and Kerala, 15 collections
were made, important being wild Musa acuminata and
Trichosanthes cucumerina subsp. villosula from high ranges of
Idukki district of Kerala.
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17.2. Germplasm Characterisation and Evaluation

A total of 207 accessions of horticultural crops [pumpkin
(29), jackfruit (45), kokum (49), Guinean okra (Abelmoschus
caillei) (24), turmeric (19) and yardlong bean (41)] were
characterized.

Pumpkin (Cucurbita moschata)

Twenty-nine accessions of pumpkin were characterized
for morphological traits consisting of 16 qualitative and 09
quantitative traits. Maximum variability was observed in fruit
weight (CV 45.54%) followed by fruit length (29.85%) and
least in fruit diameter (19.99%). Accession IC599435 showed
better performance for thickness of flesh (5.10 cm) against
check variety, Saras (3.15) (Table 17.1). Among 16 qualitative
traits, only fruit characters (immature and mature fruit skin
colour, shape at peduncle and blossom end, shape) exhibited
good variation (Fig. 17.3).

Jackfruit

Forty-five seedling-origin jackfruit accessions [38 ‘varikka’
(firm-fleshed type), six ‘koozha’ (soft-fleshed fibrous type)

and one intermediate flesh type (IC91781-1A)] conserved in
the FGB have been characterized for 34 fruit and seed
descriptors (17 qualitative & 17 quantitative traits). Good
variability was observed in qualitative traits, as 12 out of 17
traits with presence of all character states. Whereas, four
traits viz., fruit shape, fruit rind colour, pulp colour and seed
shape exhibited additional character states. The
predominance of accessions possessing ‘sweet’ pulp taste
(86.67%) and ‘ellipsoid’ fruit shape (73.33%) was found
among collections. Eleven accessions had ‘low’ latex exudation
and seven had ‘excellent’ fruit quality. Relatively, a higher
proportion of pulp to seed was observed in IC97630-2A
(83.4%) and IC645396 (81.46%). Higher TSS of >25° Brix
was exhibited by 31 accessions, the highest value being 28.6
°Brix (IC645268, IC97632-2A). Elite accessions identified are
IC645394 (early maturing), IC95550-1B (for chips purpose)
IC95550-1A, IC95550-2A, IC97628-1A and IC91761-2A (for
yield) (Table 17.2).

Kokum (Garcinia indica)

Kokum is popularly cultivated in coastal Karnataka as a
fruit cum spice crop.  In general, fruit maturity of kokum

Fig. 17.1. Variability in foxtail millet germplasm
collected from Eastern Ghats of Tamil Nadu

Fig. 17.2. Piper argyrophyllum (PVKS/23-21), a close relative
of black pepper from KMTR region in Tamil Nadu

Table 17.1: Variability parameters of quantitative traits in pumpkin

Character Min Max Mean ± SE CV (%) Check

Node number at which first 14.00(JB/11-64A) 22.34(IC599437) 19.09±1.41 28.24 20.25
( ) flower appears

Fruit length (cm) 17.12(JB/11-56A) 26.00(PPT/22-01) 24.71±1.48 29.85 29.60

Fruit diameter (cm) 9.00(PPT/22-01) 22.72(IC599426) 15.60±0.79 19.99 15.01

Thickness of flesh (cm) 2.00(PPT/22-01) 5.10(IC599435) 2.77±0.40 24.32 3.15

Fruit weight(g) 750.00(PPT/23-01) 3562.50(IC395804) 1709.55±18.83 45.54 2475.0

100 seed weight (g) 7.35(JB/11-45A) 17.60(IC599435) 10.52±0.81 24.92 12.93
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takes place during the peak monsoon season (July-August)
in Karnataka state leading to difficulty in the collection, drying
and processing of fruits. Interestingly, in Kerala state, fruit
maturity occurs in post-monsoon season (January to March).
Hence, this temporal difference in the phenological process
may be exploited by kokum industries for the drying and
processing of fruits. In the study conducted on fruiting
behaviour of kokum at Thrissur [49 acc.; 75% from Karnataka
state alone], four acc. (IC136687-1, IC136687-3, IC552528-

1 and IC552528-3) were found to be extra early in fruiting
(January 1st week).

Guinean okra (Abelmoschus caillei)

Twenty-four accessions of A. caillei (both indigenous and
exotic) were characterized using six quantitative and three
qualitative characters. Fruit surface was velvety in 21 out of
24 accessions, rest with bristle hairs [one in whole fruit
(EC930800) and two on ridges only (EC930819 and

Fig. 17.3. Frequency distribution of qualitative traits in pumpkin germplasm

Table 17.2: Descriptive statistics of quantitative traits in jackfruit

Trait Min Max Mean± SE SD CV (%)

Fruit length (cm) 12.95 46.25 34.68±1.10 7.38 21.29

Fruit diameter (cm) 12.10 27.80 21.83±0.45 3.00 13.75

Fruit weight (kg) 0.70 10.93 7.33±0.37 2.51 34.26

Weight of flakes including seed (g) 6.30 45.30 23.37±1.41 9.46 40.49

Flake length (mm) 38.57 77.25 58.80±1.43 9.59 16.31

Flake width (mm) 16.81 44.48 30.67±0.87 5.82 18.97

Flake thickness (mm) 1.39 6.77 2.80±0.16 1.06 37.99

TSS (°Brix) 15.00 28.60 24.52±0.48 3.25 13.25

Seed weight (g) 3.40 11.00 6.55±0.26 1.74 26.60
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EC930820)]. The number of accessions that showed green-
coloured fruits and those with fruit surfaces with red/ purple
patches as 6 and 18, respectively (Table 17.3).

Turmeric (Curcuma longa)

Nineteen accessions identified with high curcumin
content in 2022 (at Shillong) were subjected to morphological
evaluation for 16 quantitative and 11 qualitative characters.
Experiment was conducted in augmented block design with
five checks namely, Sona, Varna, Sobha, Megha and Lakadong.
Nine economically important yield contributing characters
showed significant variation among accessions except
rhizome length and width on the basis of PCV (%). Among
the qualitative characters studied, wide variability was
observed only in the rhizome inner core colour (Fig.
17.4).Two accessions [IC420559 (770.76g), IC211360
(559.25g)] were identified with high rhizome yield (Table
17.4).

Yard longbean (Vigna unguiculata  subsp. sesquipedalis)

Forty-one collections of yard long bean (constituted
those from recent explorations and landraces from farmers)
were characterized for 19 morphological traits in a
Randomized Block design. Extensive variability was observed
in single pod weight (PCV 59.58%), number of pods per
cluster (22.66%), 100-seed weight (22.31%) and days to 50%
flowering (20.91%) (Table 17.5). A peculiar landrace
Karkoondal (meaning long as tress) having a mean pod length
of 78.12 cm and with less mean number of seeds (8.8 nos.)
was a notable one. Variability was found only in three
qualitative characters (immature pod colour, seed crowding
and seed colour), out of eight studied (Fig. 17.5).

Poly-embryonic study in mango

A total of 36 acc. of mango germplasm conserved in FGB
were studied for their germination and poly-embryonic

Table 17.3: Variability parameters of quantitative traits in Abelmoschus caillei

Character Range Mean CV (%)

Fruit weight (g) 12.50 (LSV/21-20) - 60.00 (EC930800) 39.48 26.21

Fruit length (cm) 9.45 (EC930819) -15.10 (MAN/18-1) 12.63 14.06

Fruit diameter (cm) 2.10 (IC469550) -4.70 (EC930820) 3.16 21.11

No. of ridges 5.00-10.00 (EC930804, EC930820) 7.69 16.48

Fruit stalk length (cm) 1.40-3.00 (EC930827) 2.34 14.27

No. seeds/fruit 25.50-92.00 60.56 26.62

Fig. 17.4. Rhizome variability in curcumin-rich turmeric germplasm
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behaviour. Good germination was observed in IC470624
(96%), IC202216 (90%) and IC470615 (86%). Fourteen
accessions exhibited mono-embryony while the remaining
had varying levels of poly-embryonic expression. The highest
expression of polyembryony was observed in IC470653-A
(41.7%) (Fig. 17.6) followed by IC470619 (37.5%), IC470632
(36.4%) and IC470616-A (33.3%)with three or more
seedlings from germinating stones.

Table 17.4: Range of variation for quantitative traits in turmeric

Characters Range Mean PCV (%) CD(5%) Best check

No. of mother rhizome 1.33-7.50 3.79 40.23 2.68 4.93 (Megha)

No.of 10 rhizome 7.80-32.0 14.10 51.01 10.21 15.34 (Varna)

No.of 20 rhizome 4.0-45.20 15.30 60.99 17.61 26.47 (Varna)

Rhizome length (cm) 10.50-15.38 12.83 11.7 4.21 13.92 (Sona)

Rhizome width (cm) 15.37-24.17 18.59 21.71 4.93 21.19 (Varna)

Rhizome weight (g) 200-770.76 358.57 38.69 230.31 428.70 (Sona)

Weight of mother rhizome (g) 31.66-220.0 123.10 50.39 83.36 174.00(Megha)

Weight of 10 rhizome (g) 74.0-364.0 159.66 42.86 130.31 375.90 (Varna)

Weight of 20 rhizome (g) 20.66-250.0 78.13 75.82 109.17 126.53 (Sona)

Table 17.5: Variability parameters of quantitative traits in
yard long bean

Characters Mean Range SD PCV%

Days to 50% flowering 64.24 36.00-95.00 13.43 20.91

Leaf length (cm) 14.45 11.16-16.46 1.43 9.86

Leaf width (cm) 9.7 6.84-11.86 1.1 11.36

Number of pods/cluster 1.79 1.20-3.20 0.41 22.66

Number of seeds/pod 16.36 8.80-19.80 1.97 12.03

Peduncle length (cm) 32.18 21.82-45.90 5.83 18.10

Pod length (cm) 36.86 16.90-78.12 16.75 15.45

Single pod weight (g) 19.46 10.00-50.00 11.59 59.58

100 seed weight (g) 15.8 10.42-22.20 3.53 22.31

Fig. 17.5. Variability in yardlong bean germplasm; Right:
Landrace Karkoondal

Fig. 17.6. Poly-embryonic mango accession IC470653-A

Screening germplasm of brinjal and its related species

to bacterial wilt

Bacterial wilt caused by Ralstonia solanacearum is one of
the most devastating diseases of brinjal causing 11-100%
yield losses throughout India, particularly severe in high
rainfall area of western and southern coastal states & in
North-eastern states. A total of 183 accessions of brinjal and
its wild relatives including checks Arka Keshav, Neelima and
Haritha were screened against this pathogen. About one-
month-old transplanted seedlings were inoculated with 50
ml of bacterial culture containing 1 x 107cfu/ml through soil
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drenching. One-third root system of each cultivar was slightly
injured by inserting a sharp sterilized knife about 2 cm away
from the collar region before drenching to facilitate
penetration of the bacterium (Fig. 17.7). The plants showing
symptoms were examined and confirmed using ooze test.
Observations on bacterial wilt incidence were recorded at an
interval of 10 days till harvesting and percentage disease
incidence (PDI) was calculated at the harvest stage. Based on
the PDI, the accessions were categorized as highly resistant
to highly susceptible using 0 to 5 scales. Thirteen accessions
[IC383102, IC255748, IC255708, IC89906, IC636521,
IC624240, IC624237 (S. melongena); IC638984, IC641418
(S. insanum); IC618024, IC624241, IC618026 (S. aethiopicum)
and IC624213 (S. violaceum)] showed ‘Highly Resistant’
reaction to bacterial wilt along with two checks (Haritha and
Neelima).

17.3. Taxonomic & prebreeding works

Vigna

Taxonomic databases often synonymize V. trinervia

(B.Heyne ex Wight & Arn.) Tateishi & Maxted with mung
bean, V. radiata (L.) R.Wilczek. Our analysis on protologue,
type specimen and field studies clearly distinguished former
species from the latter in terms of habit (twinning vs erect),
flower colour (bright yellow vs pale greenish yellow), seed
(rectangular, maroon to brown vs elliptic-oblong, shiny green
to pale brown) and hilum characters (linear, 1.5-2.00 mm
long vs oblong, <1.5 mm long), therefore suggesting to
reinstate its species status. Key characters distinguishing two
poorly studied endemic species closely related to mung bean

namely V. hainiana Babu, Gopin. &S.K.Sharma and V.

subramaniana (Babu ex Raizada) Raizada were also worked
out.

Pre-breeding in okra

In order to transfer genes conferring resistance/
tolerance to YVMV and ELCV diseases, inter-specific
hybridization was attempted between A. esculentus (cv. Arka
Anamika, Pusa Sawani, Parbhani Kranti, Salkeerthi and Ruchi)
as female parents and six other Abelmoschus species. Crossed

Fig. 17.7. Inoculation of bacterial culture at the collar
region of the one-month-old brinjal

Fig. 17.8. Advanced Abelmoschus amphidiploids with okra-
like morphology a. AM23 × AM6 (Derivative 5); b. AM23 x
AM6 (Derivative 11); c. A. esculentus cv. Ruchi x AM25; d.
AM23 x AM6 (Derivative 14)
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seeds were obtained in A. esculentus× A. tuberculatus (06 cross
combinations), A. esculentus× A. enbeepeegeearensis (06), A.

esculentus× A. caillei (01), A. esculentus × A. ficulneus (02), A.

esculentus × A. tetraphyllus (01), A. esculentus × A. moschatus

(18). New amphidiploids were developed in 04 crosses
involving A. esculentus   × A. tuberculatus (15 derivatives), A.

esculentus × A. sp. nova (31 derivatives), A. esculentus × A.

manihot (35 derivatives), and A. esculentus × A. pungens var.
mizoramensis (08). Generation advancement and seed
multiplication were done for 33 advanced amphidiploid
derivatives. Amphidiploid cross derivatives of AM23* ×
AM6**(3 nos.) and Ruchi × AM25*** with okra like morphology
(Fig. 17.8) will be worth screening against the above diseases.
Thirty-five F

1
 cross derivatives with ornamental value were

developed between both direct and reciprocal crosses
involving A. moschatus and A. sagittifolius and one involving
A. sagittifolius and A. crinitus. The average number of seeds
per fruit in F

1 
derivatives ranged from 3-10. Seed

development was observed only under assisted hand
pollination. Seeds were harvested for studying the segregation
pattern in F

2
 generation.

(*AM23: Arka Anamika × A. angulosus var. grandiflorus

IC613527; **AM6: A. esculentusIC265657 × A. pungens var.
mizoramensis IC0624222; ***AM25: A. esculentus IC265657 ×
A caillei)

Solanum

Published work on enumeration of Indian Solanums is
still at large since 1980, although piecemeal information does
exist for this economically important crop genus. Based on
germplasm collections from all over the country, herbaria
visits (5 herbaria), consultation in the GBIF database and
relevant online herbaria/portals, experimental study of
germplasm collections, as well as analysis from literature, a
total of 68 species (72 taxa) representing 23 native/wild, 15
naturalised, 22 casually cultivated/introduced, and 5 crop
species were documented in India from this study.
Preliminary studies point out to the occurrence of African
elements - S. incanum L., S. anguivi Lam., and S. coagulans

Forssk. in India; the same were not included in the recent
publication emanated from PBI Solanum Project.
Experimental studies on S. aethiopicum L. collections from
NE India reveals presence of parallel variation (for >10 traits)
in this minor vegetable with the related brinjal crop. In case
of wild relatives, S. insanum L. and S. violaceum Ortega
exhibited diverse morphological variation across the
distribution ranges. These studies have also helped to work
out updated synonymy (e.g., S. kurzii synonymized under S.

violaceum) and distribution (including new reports),
correcting misidentifications and developing field
identification keys.

Sesame

A total of 25 distant cross combinations comprising

sesame (5 parents) with four species – Sesamum latifolium, S.

angustifolium, S. triphyllum and S. alatum were made, out of

which, capsule/seed set was achieved in 19 cross

combinations. Seed multiplication and characterization of

122 wild sesame (S. mulayanum, S. malabaricum, suspected

natural introgressions) germplasm was accomplished for 47

descriptors. A confirmatory field trial on earlier identified 20

primary genepool accessions for phyllody tolerance was

conducted during February 2023 as the summer season is

favourable for vector buildup and disease progress. It was

found that only three accessions (IC280497, IC248155 and

IC032096) had the disease incidence below 25 per cent.

Experiments in progress include advancing 14 F
3 
generations

of wide hybrids of sesame (involving S. mulayanum and S.

malabaricum) and 11 F
2 
generations of wide hybrids (involving

suspected variants and S. mulayanum) and simultaneously

screening for tolerance to phyllody, besides other important

agronomic traits (determinate types, mono-stem/shy/high

branching, 3 capsules/node, multilocular capsules, more no.

of capsules/plant, early maturity, low capsule shattering,

smooth seed-coat, high seed yield/plant). Need-based works

on backcrossing and colchiploidisation are also carried out.

Okra

Seed multiplication and regeneration were undertaken

for 207 accessions involving 12 Abelmoschus species [A.

enbeepeegeearensis (02), A. angulosus var. grandiflorus (56), A.

caillei (26), A. ficulneus (11), A. pungens var. mizoramensis

(13), A. tetraphyllus (45), A. moschatus (24), A. tuberculatus

(08), A. sagittifolius (01), A. pungens (05), A. crinitus (02), and

A. esculentus (14)]. Crossability studies were done in 72 cross-

combinations involving seven Abelmoschus spp. (5 wild - A.

tuberculatus, A. enbeepeegeearensis, A. ficulneus, A. tetraphyllus

and A. moschatus and two cultivated - A.esculentus, A. caillei)

and the crossed fruits were harvested, seeds extracted and

stored for further studies.

17.4. Germplasm Conservation and Regeneration

MTS: A total of 10444 accessions belonging to 110 species

comprising cereals (3123), millets (138), oilseed (49), pulses

(3040), vegetables (3224) and crop wild relatives (870) were

conserved in the MTS facility of the station. Besides, a total

of 1623 accessions of wheat germplasm from IARI RS,

Wellington are also maintained.

Field GeneBank: A total of 2204 accessions in 448 species

are being maintained in field and pots under the shade, net,

mist and poly houses (Table 17.6).
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On-Farm Conservation: Twenty accessions of Amaranthus

tricolor were distributed to Utopia Sustainable Society,
Vaikom as well as farmers of Irinjalakuda locality, Thrissur
(through Asst. Director of Agriculture, Irinjalakuda) as part
of promoting agro-biodiversity conservation in farmers’
fields. Seeds of 21 accessions of brinjal were received back
from farmers as a part of last years’ on-farm conservation
activities. Supplied 31 samples of different crops (13 landraces
of Dioscorea alata, 11 of yard long bean, six of brinjal and one
of sweet gourd) to a farmer Conservator, Kannur Dist.,
Kerala.

Mr. ER Vinod, a custodian farmer of RS Thrissur, has
received National Plant Genome Saviour Award -2023
(Category-Individual) for conserving primitive and rare
landraces of tubers and other horticultural crops. He
conserves tapioca (58 types), taro (89) and greater yam (43),

Table 17.6: Field genebank holdings at Thrissur station

Crops Acc.  Crops Acc.

Fruits 450  Curcuma spp. 88

Mango 133 Piper spp. 79

Jackfruit 184 Garcinia spp. 66

Indian 37 M & A Plants 257

gooseberry

Musa spp. 23 Other econ. 374

imp. spp.

Citrus spp. 46 Tubers 164 

Artocarpus spp. 27 Taro 75

Spices 906 Elephant foot yam 25

Turmeric 146 Greater yam 7

Black pepper 92 Dioscorea spp. 39

Malabar tamarind 273 Amorphophallus spp. 18

Kokum 95 Vegetables 53 

Curry leaf 47 Teasel gourd 12

Zingiber spp. 20 Drumstick 41

ginger (16), turmeric (14), banana (25), mango (15) and
jackfruit (14) (Fig. 17.9).

Research programme (Code, Title, Programme leader, CoPI)
PGR/ DGE-BUR-THR-01.01: Plant Genetic Resources Management of field crops and their wild relatives. M Latha, K Pradheep,PP Thirumalaisamy,

K Venkatesan,Suma A, S Mani (till 28.02.2023) and A Indiradevi

PGR/ DGE-BUR-THR-01.02: Plant Genetic Resources Management of vegetables, tropical tubers and their wild relatives. Suma A, M Latha, K

Pradheep, PP Thirumalaisamy,K Venkatesan, S Mani (till 28.02.2023), and A

PGR/ DGE-BUR-THR-01.03:Plant Genetic Resources Management of spices, fruit crops and their wild relatives, medicinal and other economic

plants. K Pradheep, M Latha, PP Thirumalaisamy, K Venkatesan, Suma A, S Mani (till 28.02.2023), and A Indiradevi

Fig. 17.9. Shri ER Vinod, a custodian farmer of RS

Thrissur, receiving Plant Genome Saviour Award

Seed multiplication: A total of 373 samples (25 of Cucumis

sativus and 40 of wild Cucumis spp., 153 of S. melongena, 42 of
wild Solanum sp., and 113 samples of various agri-horticultural
crops) were multiplied, besides 23 exotic wild rice germplasm
(Oryza latifolia, O. grandiglumis and O. australiensis).

17.5. Germplasm Exchange

Supply to user agencies: Under Material Transfer
Agreement (MTA), 1251 accessions of germplasm of various
crops/ species were supplied to 28 user agencies, comprising
3 ICAR institutes (256 acc.), 24 State Agricultural Universities
(852) and 4 other agencies (14).

Supply for Long term storage: A total of 197 accessions
belonging to94 species (under 48 genera) were sent to
National Genebank for long term storage.

Supply for In-vitro/ Cryopreservation: Thirteen
accessions belonging to 12 species were sent to TCCU for in-
vitro/ cryopreservation.
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lkjka’k% [kjhQ 2022 vkSj jch 2022&23 ds nkSjku rhl LFkkuksa ij dqy 295 ç;ksx vkoafVr fd, x, Fks ftuesa ihthvkj çca/ku ¼98½] Qly lq/kkj ¼115½] Qly
mRiknu ¼23½] Qly lqj{kk ¼14½ vkSj xq.koÙkk ¼45½ 'kkfey FksA nl laHkkfor Qlyksa lfgr dqy 295 ijh{k.kksa ds vkoaVu es ls] iwjs Hkkjr esa fofHkUu dsaæksa ij
276 ijh{k.k vk;ksftr fd, x,A vuqla/kku miyfC/k;ksa dk lkjka'k uhps fn;k x;k gS%
Summary: A total of 295 experiments were allotted at thirty locations during Kharif 2022 & Rabi 2022-23 which included PGR
Management (98), Crop Improvement (115), Crop production (23), Crop protection (14) and Quality (45). Against a total allocation of
295 trials, comprising of ten potential crops, 276 trials were conducted at various centres all over India. A summary of the research
achievements is given below:
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18.1. Genetic Enhancement for Productivity, Quality

and Stress Tolerance

18.1.1. Plant genetic resource management

� During Kharif 2022 & Rabi 2022-23, 45 accessions of
different potential crops were collected through different
explorations within the country, and 594 accessions were
introduced from abroad. A total of 1256 accessions were
evaluated at different AICRN on PC centres and 266
accessions were received and conserved in the National
Genebank, while 711 accessions of potential crops were
supplied to the indenters for research purposes within
the country.

� A total of 1256 accessions (Hills 623, Plains 633) of
different crops (some of them tested at more than one
location) were evaluated at nineteen locations. The
promising accessions identified for various useful traits
in different crops are as follows.

i. Faba bean (Hills): The multi-location performance
of faba bean seed yield (q/ha) over two years of
testing indicated that the accessions RFBGP-38
(6.12), RFBGP-41 (5.95), RFBGP-31 (5.91), RFBGP-
50 (5.73), RFBGP-44 (5.21) are superior to the other
entries and checks Plains: Seed yield ranged from
14.39 to 29.82 (g/plant). The check HFB-2 (29.82
g/plant), Vikrant (27.98 g/plant) and HFB-1 (27.22
g/plant) were superior to all other entries.

ii. Buckwheat (Hills): The multi-location performance
of buckwheat seed yield (q/ha) over two years of
testing at five locations indicated that the accessions
IC037288 (12.08), IC042413 (10.79), IC037280
(10.51), IC014890 (10.03) and IC037312 (9.2) are
superior to check variety Himpriya (8.6) during
kharif 2022, seed yield ranged from 2.13 to 18.98
(g). The check Shimla B-1 (18.98 g) was superior to
all other entries.

iii. Quinoa: Grain yield per plant under Hills conditions
ranged from 13.10 to 35.40 (g). The check Him
Shakti (35.40 g) and IC447573 (34.00 g) were
superior in seed yield compared to other test
entries. On the other hand, under the Plain
conditions, seed yield per plant ranged from 16.47
to 29.49 (g). The entries EC896204 (29.49 g) and
EC896133 (26.10 g) were superior in seed yield
compared to other test entries and checks. During
Kharif 2022, seed yield ranged from 0.61 to 35.70
(g). The entries EC896213 (35.70 g), EC896209
(28.54 g), EC896211 (26.15 g), EC896227 (23.74 g)
and EC896201 (23.42 g) were superior in seed yield
to all the entries and checks.

iv. Grain amaranth: The entries IC038478 (40.45 g),
EC289395 (38.60 g), IC313275 (37.09 g), IC035700
(34.05 g) and IC038494 (33.09 g) were superior in
seed yield to the check varieties under Hills. The
check BGA-2 (21.65 g) were superior in seed yield to
other entries and check varieties under Plains.

v. Winged bean: The entries EC038823 (63.00 g),
IC017009 (30.03 g), IC017006 (29.98 g), IC041980
(27.90 g) and EC142600 (24.60 g) were superior to
check variety under plain.

vi. Chenopodium album: Seed yield ranged from 6.19 to
47.60 (g). The entries IC341710 (47.60 g), EC201618
(43.63 g), IC540846 (39.12 g) and NIC22490 (31.56
g) were superior in seed yield to all the entries and
checks.

vii. Adzuki bean: The entries IC100072 (15.75 g),
EC240251 (15.66 g) and IC108857 (15.13 g) were
superior to check variety.

viii. Job’s tear: The entry RJTGP-58 (24.24 q/ha) was
superior to all other entries.

ix. Kalingada: The entries SKGPK-2004 (4.93 q/ha),
SKGPK-2009 (4.75 q/ha), SKGPK-2005 (4.65 q/ha),



144

AICRN ON POTENTIAL CROPS

SKGPK-2012 (4.63 q/ha) and SKGPK-2006 (4.47 q/
ha) in plain were superior to check variety

18.1.2. Crop improvement

� On the basis of varietal trial performance of entries over
three years of testing, the best genotype with respect to
yield and quality traits were identified during Kharif 2022
& Rabi 2022-23:

i. Faba bean: Seed yield ranged from 9.15 to 16.92 (q/
ha) in case of Hills. The entry HB-18-10 (16.92 q/
ha), HFB-1 (16.28 q/ha) were superior to all other
entries with high protein content HB-19-10
(22.94%). Under Plains, the entry HB-19-14 (23.73
q/ha) is significantly superior over the check for seed
yield, whereas, HB-18-10, HB-19-4, HB-19-12 and
HB-19-13 were found to be moderately resistant
to Alternaria Blight at Ayodhya and Hisar Centre.

ii. Quinoa: The entry RHRCQ-1 (19.04 q/ha) ranked
first among all and found significantly superior over
the best check with high protein in RHRCQ-1
(13.40%) and oil content in ACQS 21-1 (8.50%)
during Rabi 2022-23. During Kharif 2022, NIC22506
(12.81 q/ha) was higher (107.50%) in grain yield
than the best check with maturity duration 99.00
days.

iii. Buckwheat: Seed yield ranged from 4.44 to 7.70 (q/
ha). The check PRB-1 (7.70 q/ha) was superior to all
test entries.

iv. Grain amaranth (Hills): VL-140(16.86 q/ha) was
higher (22.78%) for grain yield than the best check
with high protein (13.88%) and oil (8.31%) contents.

v. Adzuki bean: IC469174 (11.13 q/ha) was higher
(29.72%) for grain yield than the best check with
protein (21.90%).

vi. Perilla: IC6155369 (11.15 q/ha) was higher (36.64%)
for grain yield than the best check with high protein
(18.41% ) and oil (39.86%) contents.

� Fresh Crosses–Total 32 fresh crosses were made in grain
amaranth. The centre-wise distribution of these crosses
were Ambikapur (10), Bengaluru (2), Ranchi (10) and
Mandor (10). Similarly, 59 fresh crosses were attempted
in faba bean including Ambikapur (10), Hisar (24),
Ludhiana (13), Palampur (2) and Ranchi (10). The fresh
crosses were also made  in C. quinoa at Mandor (16);
buckwheat at Palampur (6); spine guard at Ambikapur
(20); winged bean at Ambikapur (5) and Ranchi (5);
kalingada at S.K. Nagar (5), Mandor (21) and in adzuki
bean at Palampur (8) using diverse genotypes identified
by different centres.

18.1.3. Quality analysis

� During Rabi 2022-23, a total of 58 entries from different
crop improvement trials and 172 accessions from
germplasm trials were analysed for crop-specific quality
traits, while during Kharif 2022, a total of 304 genotypes
including 76 varietal trials material and 228 germplasm
accessions of different potential crops namely Amaranth
(hills and plains), buckwheat, Chenopodium quinoa and C.

album, perilla, kalingda, adzukibean, wingedbean and job’s
tear were analysed for various quality traits at New Delhi,
Hisar and Palampur centres. The important findings
include:

i. In grain amaranth, AVT-I entry SKNA1804 had the
highest protein content (13.28%) whereas AGA-20-
2 had the highest oil content (8.0%) along with high
lysine content (5.20 g/16g N). Four AVT-II entries
SKNA-1407, RMA- 062, BGA-21 and RMA- 120 had
lysine content >5.0 g/16g N with 5.43, 5.28, 5.14
and 5.00 g/16g N. During Kharif 2022, Amaranth
(plains) AVT-II entry SKGPA-146 had protein
content (14.11%) and lysine content (5.45 g/16g
N).

ii. Faba bean (plains) AVT-I entries viz. RFB-40
(25.31%), RFB-40 (24.58%) and RFB-37 (24.02%)
had protein content more than 24.0%. AVT-I entry
RFB-40 also had the lowest phenol content with
0.16%. Faba bean (plains) germplasm (second year)
Set-I, genotype RFBGP-26, (29.13 and 0.15%),
RFBGP-29 (26.50 and 0.16%) and RFBGP-41(26.50
and 0.15%) were found superior for protein and
low phenol content, respectively.

iii. Quinoa (plains) AVT-I entry EC896275 had high
protein (13.12%), oil (8.03%) and Zn (1.97 mg/
100g) contents. AVT-II entry EC896219 had the
highest protein content (13.50%) whereas entry
EC896218 had high protein content (13.35%) as
well as high oil content (8.26%).

iv. Buckwheat AVT-I entry IC047929 had protein and
phenol content 14.13%  and 0.33% respectively.

v. C. album AVT-I entry IC540831 was found superior
for protein content (14.04%), Fe (9.28 mg/100g)
and Zn content (5.28 mg/100g).

vi. Perilla AVT-II entries found superior for oil and
protein content are IC0615369 (39.86 and 18.41%)
and IC0615372 (39.80 and 18.13%), respectively.

vii. Kalingda AVT-II entry SKNK-1407 had high phenol
content (0.19%), high Fe and Zn content (5.97 and
3.16 mg/100g, respectively) along with 33.35% oil
and 18.13% protein contents.
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viii. Winged bean AVT-II entry IC-096946 had high
protein content (26.58%), high antioxidant activity
2.72 (uM TE/g), Zn content (2.65 mg/100g) and
good amount of Fe content (4.04 mg/100g).

ix. Job’s tear AVT-I entry IC12703 had high protein
content (14.93%) along with high antioxidant
activity 85.91 % inhibition at 1mg/mL.

18.1.4. Crop protection

During Rabi 2022-23 total 123 genotypes of faba bean
were evaluated for disease and insect pest screening at
Ayodhya and Hisar Centre under natural field conditions,
while during Kharif 2022, total 107 genotypes of grain
amaranth were evaluated for disease and insect pest
screening at Bengaluru centre under natural field conditions.
The following findings were recorded:

� In Faba bean the entry HB 18-10 was highly resistant
and 4 entries i.e., HB 18-15, HB 19-4, HB 19-10 and HB
19-11 were resistant against leaf curl virus in IVT at
Ayodhya Centre.

� At Hisar centre, the Faba bean AVT-I entry HB 16-15
was moderately resistant against Alternaria leaf blight
and AVT-II entry HB-15-38 was resistant against root
rot wilt complex.

� In IPM trial conducted at Hisar and Ayodha, fungicides
and botanicals (axoxystrobin, chlorothalonil, NSKE and
garlic extract) were tested against Alternaria blight
disease under field conditions. A combination of seed
treatment of azoxystrobin @ 10 ml/kg seed +
Chlorothalonil 75 WP 0.15% spray significantly reduced
the Alternaria blight disease (61.43% control) over check
followed by seed treatment with Azoxystrobin @ 10 ml/
kg seed + Garlic extract @ 5 % spray (53.66 control).

� At Bengaluru centre, leaf spot and leaf rust severity were
not found in genotypes namely IC35496 and KBGA-15.
No phyllody was noticed in all the genotypes including
checks.

� Insect pest reaction: The stem weevil population ranged
from 0.13 to 0.93 per plant. The sucking pest population
varied from 2.00 to 2.73 per plant. The defoliators
population ranged from 1.97 to 2.40 per plant whereas
the percent defoliation ranged from 4.67 to 5.67 per
plant.

18.2. Resource management for higher crop

productivity

� During Rabi 2022-23, the following recommendations
were considered for package of practices in faba bean,
grain amaranth and Quinoa.

i. Intercropping faba bean with other crops resulted
in higher faba bean equivalent yield (FEY) compared
to sole cultivation. The highest FEY (32.70 q/ha)
was obtained with a combination of faba bean and
wheat (4:9), surpassing the yield of sole faba bean
cultivation at 19.30 q/ha.

ii. Highest grain yield was produced in sole amaranth
crop (16.72 q/ha) followed by amaranth + fenugreek
(only 1 cut) (16.42 q/ha) and amaranth + fenugreek
(Two cuts) (16.28 q/ha) at S.K. Nagar.

iii. At Bengaluru among different combinations the
treatment of 50% RDF + 50 % N through
Vermicompost (VC) + Seed treatment (Azotobactor
+ PSB) has the highest grain yield (22.76 q/ha)
followed by 50% RDF + 50 % N through
Vermicompost (VC) (22.05 q/ha).

iv. Average performance of plant growth retardants
(PGR) at two centres i.e. S.K. Nagar and
Bhubaneswar was evaluated.  Maximum grain yield
on average of both the centres found in control
(14.29 q/ha) and is significantly higher than all other
treatment combinations. The average of benefit
cost ratio (4.44) of both centres is highest in the
control treatment, which indicates that PGR has no
significant effect in improving the grain yield.

� During Kharif 2022, following recommendations were
considered for the package of practices in grain amaranth
and quinoa.

v. Weedicides Quizalofop ethyl 5% EC @ 50 g a.i/ha
was found effective in controlling grassy weeds in
grain amaranth when it applied at 20-25 DAS at
early post-emergence in Karnataka.

vi. For getting higher grain yield and net returns of
quinoa, the crop should be sown at 30 cm × 10 cm
of spacing with NPKS (40:20:20:20 N:P:K:S) in
Uttarakhand.

18.3. Extension research and value-addition for
greater impact of technology

� Total of 389 Front Line Demonstrations (FLDs) covering
an area of about 391.85 ha were conducted in the states
of Chhattisgarh, Jharkhand, Gujarat, Uttarakhand,
Haryana, Maharashtra, Karnataka and Himachal Pradesh
to popularize potential crops of the region.

� A total of 2575.10 kg seeds were produced in grain
amaranth (1680.20),faba bean (593.00), winged bean
(86.00), buckwheat (22.00), rice bean (60.00), adzuki
bean (25.00), chia (53) and Chenopodium (0.50)at
different centres for distribution to farmers and other
agencies (Fig. 18.1).
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� Total 60 training programmes were conducted and 3887
farmers have been trained in 57 sessions to create
awareness on the package of practices of different
potential crops grown during the Rabi & Kharif seasons.
The programmes were also supported by village’s local
leaders and they were present during both sessions (Fig.
18.2).

� Wide Publicity of Potential Crops and their

Products: Literature in the local language has been
published in the form of leaflets and brochures to
popularize the health benefits of potential crops.

Fig. 18.1. Field view of grain Amarnath and Faba bean

Demonstrations were conducted in KVK’s (Nutri Garden
Concept). Publicity is given through Radio talks, TV
programmes and print media (Fig. 18.3).

� Recipes of various value-added products from potential
crops were developed and standardized from CSKHPKV,
Palampur (Chilla/Chillra, Thispole, Aktori, Poltu), UAS,
Dharwad (Upma Mix, Payasa Mix, Nippattu, Chakali,
Laddu, Cookies), SDAU, SK Nagar and UAS, Bengaluru
for utilization of grain amaranth, buckwheat and quinoa.
Local bakery “Adarsh” in Palampur is preparing potential
crop grain-based biscuits of rice beans using the
standardized recipe and process (Fig. 18.4).
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Fig. 18.2. Training on improved potential crops cultivation

Fig. 18.3. For promotion of potential crops through electronic and print media
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Fig. 18.4. Value added products from potential crops
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Table 18.1: Characteristics of varieties identified by VIC

S. Varieties Av. Yield Characteristics Recommended area
No. (q/ha)

I. GRAIN AMARANTH

1. Gujarat Amaranth 7 (SKNA 808) 15.91 Yield superiority North West Plain Zone and Central Zone

2. Him Gauri (IC037156) 16.71 Yield superiority Mid and high hill areas of Northern Zone

3. Jodhpur Rajgira 1 (RMA 62) 14.01 High protein content Plains areas of the Country

4. Jodhpur Rajgira 2 (RMA 120) 14.05 High protein content Plains areas of the Country

5. VL Chua 140 16.86 Yield superiority and Northern Hill Zone
high protein content

6. GA 8 (SKNA 1407) 14.55 Yield superiority and Plains areas of the Country
high protein content

7. GA 9 (SKNA 1701) 14.12 Yield superiority and Plains areas of the Country

high protein content

II. Buckwheat

8. Him Tara (EC125940) 6.95 Yield superiority North Hill Zone (Himachal Pradesh and
Uttarakhand)

III. Faba bean

9. HFB 3 23.65 High protein content Irrigated, timely sown conditions of Plain
Zones

IV. Adzuki bean

10. Him Jwala (IC341939) 11.74 Yield superiority Hill areas of Northern Zone

V. Winged bean

11. PWB 17-18 13.53 Yield superiority Maharashtra, Uttar Pradesh, Chhattisgarh
and Jharkhand state

12. BIRSA KAMRENGA-1 (RWB-13) 14.29 Yield superiority and All rainfed and irrigated area of Jharkhand

High protein

VI. Perilla

13. Poorvottar Perilla 1 (IC 615369) 11.15 Yield superiority and Uttarakhand, Manipur, Meghalaya, Mizoram,
high oil content Sikkim, Arunachal Pradesh and Nagaland

14. Poorvottar Perilla-2 (IC 615382) 10.33

VII. Kalingada

15. GK 3 (SKNK 1407) 2.77 Yield superiority and Gujarat and Rajasthan
high oil content

VIII. Pillipesara

16. Prathama (IC 524667) 1.82 Yield superiority Odisha and Tamil Nadu

18.4.  Identified genotypes

It is a very significant outcome during the year that
sixteen varieties including grain amaranth (GA7, Him Gauri,
Jodhpur Rajgira 1, Jodhpur Rajgira 2, VL Chau 140, GA8 &
GA9), buckwheat (Him Tara), faba bean (HFB-3), adzuki bean
(Him Jwala), winged bean (PWB17-18 and BIRSA

KAMRENGA-1), perilla (Poorvottar Perilla 1 and Poorvottar
Perilla 2), kalingada (GK3) and pillipesara (Prathama) were
recently identified by varietal identification committee (VIC)
on crop standards notification and release of varieties (Fig.
18.5). The characteristics of these varietiesare shown in Table
18.1.
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Fig. 18.5. Varieties identified by VIC

RMA 62 (Rajgira 1) RMA 120 (Rajgira 2)

SKNA 1407 (GA 8) SKNA 1701 (GA 9)
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Fig. 18.6. IXth Rabi Group Meet of AICRN on Potential Crops held at AU, Jodhpur on November 09, 2023

The IXth All India Potential Crops Research Workers’ Meet
held at AU, Jodhpur on November 09, 2023 was jointly
organized by the ICAR-National Bureau of Plant Genetic
Resources, New Delhi – 110012 and AU, Jodhpur. The
meeting was inaugurated by the Chief guest Dr TR Sharma,
DDG (CS), ICAR. Other dignitaries Dr BR Chaudhary, Vice
Chancellor, AU, Jodhpur, Dr DK Yadava, ADG (Seed), ICAR
and Dr GP Singh, Director, NBPGR & Network Coordinator

graced the occasion. The meeting reviewed the results of the
Rabi 2022-23 crop season and based on the deliberations
and presentations, the technical programme for the ensuing
Rabi crop season 2023-24 was finalized. Emerging issues in
potential crop production and crop protection along with
quality were discussed by eminent speakers during various
special sessions (Fig. 18.6).
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19
19.1  Trainings/workshops/visits/fairs organized in 2023

S. No. Title of programme Duration Venue

1 “Virtual training programme on Management and Utilization of February 1-21, 2023 ICAR-NBPGR, New Delhi
Plant Genetic Resources”

2 Organized 5 days training programme “On farm conservation of March 15, 2023 to ICAR-NBPGR, Base Centre,
native diversity for improved livelihood opportunities” for technology March 19, 2023 Ranchi

managers and farmers under Rashtriya Krishi Vikas Yojna project

3  “PGR Awareness Programme & Nursery Managament of Temperate March 28, 2023 ICAR-NBPGR, RS Bhowali

Fruits” for SC farming community under SCSP

4 Organized two orientation trainings on “PGR management and April 18, 2023 to ICAR-NBPGR, RS Cuttack
Herbarium techniques” for B.Sc. (Hons.) students of Garhbeta September 18, 2023
College, West Bengal and B.Sc. /M.Sc. (Botany) students of Rajdhani

College, Bhubaneswar on respectively

5 TSP programme onplant genetic resources conservation for improving April 28, 2023 Nigulsari Panchayat of Nichar
nutritional and livelihood security Block district Kinnaur Himachal

Pradesh by ICAR-NBPGR, RS, Shimla

6 Professional Attachment Training (PAT) to Dr. Prabhu P, Scientist August 28,2023 to ICAR-NBPGR, RS, Thrissur
ICAR-CIARI, Port Blair, A&N Islands (112th FOCARS) on ‘Morphological November 11,2023
characterization and taxonomic delimitation of wild relatives of sesame’

7 fgUnh lkIrkfgd i[kokM+k vk;ksftr fd;k x;k ftlesa fofHkUu izfr;ksfxrkvksa September 14-22, ICAR-NBPGR, RS, Shimla

fucU/k] ukjk ys[ku] dfork ikB] daI;wVj esa fgUnh Vkbfiax dk vk;kstu fd;k 2023

x;k vkSj izfrHkkfx;ksa ds chp fofHkUu iqjLdkj] izek.k i= vkSj iz’kalk i=
forj.k fd, x,

8 Genomic Tools in Plant Genetic Resource Management September 1-29, ICAR-National Bureau of Plant
2023 Genetic Resources, New Delhi.

9 SC-SP programme on strengthening backyard gardens for October 10, 2023 Rampur Keonthal Panchayat
conserving plant genetics resources of Block Totu District Shimla,

HP by ICAR-NBPGR, RS, Shimla

10 Organized a Kisan Gosthi on Waste to Wealth’ and ‘Swachhata Programme’ October 12, 2023 NBPGR, Issapur Farm

on the occasion of observance of Special Campaign 3.0

11 A training programme on “Management of Plant Genetic Resources” November 02-08, Virtual

2023

12 A Gram Sabha for awareness Building about Public Interest Disclosure November 10, 2023 Issapur Village
and Protection of Informers (PIDPI) resolution’ to inculcate the

true spirit of participative vigilance among the public

13 Organized a KisanGosthion the occasion of World Soil Day December 05, 2023 NBPGR, Issapur Farm

NAHEP sponsored National Training Program on

Genomic Tools in Plant Genetic Resource Management from

September 18-29, 2023 was conducted at ICAR-NBPGR.

Total 25 trainees from 13 states of India representing ICAR

institutes, SAU, ICFRE and other universities and most of

them are Ph.D. students. Total 21 lectures and 10 hands on

training practicals were conducted during the training

program. The subject specialist from the Division of Genomic

Resources, ICAR-NBPGR and renowned subject experts from

NIPB, IARI, IASRI, NIPGR, DU and NABI delivered lectures in

different specialized areas of plant genomics and its

application in plant genetic resource management. The hands-

on training was provided for DNA and RNA isolation,

generation of molecular markers, whole genome sequencing,
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transcriptome and provided hands-on practicals on genomic

data analysis for core development, transcriptome analysis

and GWAS. During the program trainees also visited facilities

of ICAR-NBPGR, Discovery Centre at IARI and ASHOKA at

IASRI.

Fig. 19.1. NAHEP sponsored National Training Program on Genomic Tools in Plant Genetic Resource Management was

organized at ICAR-NBPGR from September 18-29, 2023

Virtual Training Programme on “Management and
Utilization of Plant Genetic Resources” during 1-21
February 2023

The objective of the training was to aware participants

about different aspects of PGR management, such as

germplasm exploration and collection, plant quarantine,

germplasm conservation, evaluation and utilization,

genomics, PGR informatics, national and international

policies governing PGR, etc. A total of 83 researchers from

ICAR institutions, State Agricultural Universities, other

government institutions, ICARDA-FLRP, India and private
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universities benefited from the training. A total of 73 invited
lectures including 15 practical classes covering all core activities
of PGR management were delivered by 81 resource persons
including external experts: Dr. Shiv Kumar from ICARDA;
Dr. A K Joshi, CIMMYT;Dr. H D Upadhyaya, Ex-Genebank
Head, ICRISAT; Dr. JC Rana, Alliance of
BioversityInternational and CIAT; Dr. PV Varaprasad, Kansas
State University; Dr. C. Viswanathan, Joint Director
(Research).

Training Programme on “Management of Plant Genetic
Resources” during 2-8 November, 2023

ICAR-National Bureau of Plant Genetic Resources, New
Delhi organized a training program on ”Management of
Plant Genetic Resources” during 2-8 November, 2023 for
30 students of B.Sc. (Hons.) Agriculture, College of
Agriculture, Bawal, CCS, HAU, Hisar.

Fig. 19.2. Glimpses of SCSP & TSP programmes respectively by RS, Shimla
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19.2. Trainings Imparted to Individual Students

Trainee details Duration Dissertation/thesis title Faculty

Mr Thakur Aryan, Bachelor December 16, 2022 - Plant Tissue Culture and Cryopreservation Subhash Chander
of Science in Agriculture January 15, 2023 Techniques for Conservation of Bulbous and
(Hons.) of the Sam  Higgin- Ornamental Crops
bottom University of
Agriculture, Technology and
Sciences, Prayagraj (Allahabad)

Ashutosh Johnson Beng January 01 - June 30, 2023 Studies on micropropagation of Zingiber Era Vaidya Malhotra
wightianum Thw.

Fazleen Fatima, B. Tech. in January 01 - June 30, 2023 Micropropagation and synthetic seed development Dr. Gowthami R.
Biotechnology, Jacob Institute in Sauropus androgynus (L.) Merr.: a multi
of Biotechnology and Bio- vitamin plant
engineering, SHUATS,
Prayagraj, Uttar Pradesh

Ms.Nisha, M.Sc. (Applied January 01 - June 30, 2023 In vitro shoot multiplication studies in wild Vartika Srivastava
Microbiology and Biotech- species of banana
nology), Banasthali Vidyapith

Gouri Pradeep Totad, B.Sc. August 01 - August 31, 2023 Biotechnological Tools for Germplasm Gowthami R.
(Biotechnology), V.G. Shivdare Conservation (Plant Tissue Culture,
College of Arts, Commerce Cryopreservation and Molecular Techniques
and Science, Solapur,
Maharashtra

Niranjan VN, B.Sc. (Biotech- August 01 - August 31, 2023 Biotechnological Tools for Germplasm Gowthami R.
nology), V.G. Shivdare College Conservation (Plant Tissue Culture,
of Arts, Commerce and Science, Cryopreservation and Molecular Techniques
Solapur, Maharashtra

Zainab Mujeeb, B.Sc. (Biotech- August 01 - August 31, 2023 Biotechnological Tools for Germplasm Gowthami R.
nology), V.G. Shivdare College Conservation (Plant Tissue Culture,
of Arts, Commerce and Science, Cryopreservation and Molecular Techniques
Solapur, Maharashtra

Kumud Kumari August 01 - October 31, 2023 Tools and Techniques of Plant Tissue Culture Era Vaidya Malhotra

Ms. Shreya, School of Agri- August 01 - October 31, 2023 Tissue Culture and Cryopreservation: Subhash Chander
culture, Galgotias University Techniques for Germplasm Conservation

Kanakratnam Kumari 3 months Techniques in in vitro conservation and Sangita Bansal
August 01 - October 31, 2023 cryopreservation of plant genetic resources

Arpita Madhesiya 3 months Germplasm exploration, characterization Pavan Kumar Malav
August 01 - October 31, 2023 and Herbarium formanagement of Plant

Genetic Resources (PGR) /Agriculture

Saurabh Kumar 3 months Exploration, Herbarium and GIS for manage- DP Semwal
August 01 - October 31, 2023 ment of Plant Genetic Resources (PGR)/Agriculture

Fig. 19.3. Orientation training of B.Sc. /M.Sc. (Botany) students of Rajdhani College (A), Bhubaneswar on 18.09.23
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19.3.  Trainings undertaken during 2023

Name of employee Title of training programme Period Place

Scientific staff

Rakesh Bhardwaj Python for Artificial Intelligence in Agriculture Feb. 02-11, 2023 ICAR-IASRI, New Delhi

Ishwar Singh RIS-26-ReservationinServices for SC/ST/OBC/ Feb. 06-09, 2023 New Delhi

ExSM/PwBDs

Amit Kumar Singh Computational Biology and its Applications in   Feb. 21 to ICAR-IASRI, New Delhi

Agriculture Mar. 02, 2023

Dhammaprakash P. Computational Biology and its Applications in Agriculture  Feb.21 to  ICAR-IASRI, New Delhi
Wankhede Mar. 02, 2023

Ishwar Singh Introduction to Emerging Technologies Feb. 22, 2023 New Delhi

VikenderKaur DataVisualization using R (Online) Mar. 01-08, 2023 ICAR-NAARM,

Hyderabad

Mamta Singh “National Training Workshop on Big Data Analysis in Mar. 09-10, 2023 ICAR-NAARM,
Agriculture”(Online Mode) Hyderabad

Vikender Kaur, Multivariate Data Analysis (online) Mar. 20-27, 2023 ICAR-NAARM,

Mamta Singh Hyderabad

Sunil Gomashe Capacity Building Training progrmme on Introduction Mar. 29, 2023 Capacity Building
to Emerging Technologies Commission, Department

of Personnel and Training

(Online Mode)

Pankaj Kumar Kannaujia Agri-drone training July 05-15, 2023 Agni College of
technology, Chennai

B Parameswari Pedagogical Development Programme on Enhancing Jul. 31, 2023 In Person

Pedagogical Competencies for Agricultural Education to  Aug. 5, 2023

Bharat Hanamant Gawade Advances in mobile application development Aug. 7-11, 2023 ICAR-NAARM,

Hyderabad

KuldeepTripathi Analysis of experimental data Aug. 21-25, 2023 ICAR-NAARM,
Hyderabad

Celia Chalam Vasimalla 2023 Seed Pathology Fundamentals: Regional to Global Sept. 19 to Virtual course (12
Implications Dec. 5, 2023 Sessions)  by American

Phytopathological

Society, USA

Kodaru Anitha, Bhaskar Bajaru 12-weeks online training programme on “Seed Pathology Sept. 19, 2023 Virtual

 Fundamentals: Regional to Global Implications” by the to Dec. 5, 2023

American Phytopathological Society

Bharat Hanamant Gawade Omics Data Analysis: Genome to Proteome Oct. 09-18, 2023 ICAR-IASRI, New Delhi

Technical staff

Ankur Tomar Agri-drone training Jul. 05-15, 2023 Agni College of
technology, Chennai

19.4. Deputation/ Visits Abroad

� Dr.RakeshBhardwaj visited Institute of Soil Science and

Plant Cultivation - State Research Institute in Pulawy,

Poland to participate the 15th International Symposium

on Buckwheat, held from July 2nd-8th, 2023

� Dr Kavita Gupta participated as resource person to

conduct a Workshop on In-depth Pest Risk Assessment

of Prioritized Pests in Bangladesh as a regional resource
person with NPPO Bangladesh and CABI-South Asia in
Dhaka, Bangladesh from 17-20 June, 2023.

� Dr. V. Celia Chalam participated in 12th International
Congress of Plant Pathology ICPP2023 held on 20th to
25th August 2023 at Lyon, France and presented an
oral paper entitled “Quarantine of Germplasm for Plant
Biosecurity against Transboundary Viruses: Importance
of Diagnostics and Phytosanitary Regulations”.
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� Dr. V. Celia Chalam participated in Workshop on Capacity
Building on Pest Risk Assessment for seeds (ISPM2 and
11) held on 17th to 18th October 2023 at Manila, the

Philippines and presented keynote paper entitled “An
overview of status of PRA in India with special reference
to seed transmitted pests”.

� Dr. V. Celia Chalam participated in Workshop on Quality
Management System for Plant Tissue Culture held on

19.4.1. Webinar/Conference/Symposium attended

Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers
Scientist (s) Workshops/meetings

Ishwar Singh Delivered lecture on ‘Good Agriculture Practices for Jan.20-Feb.03, Division of Agronomy,

Sugarcane’ 2023 ICAR-IARI, New Delhi

Safna K Good Agricultural Practices (GAP’s) for enhancing Jan. 20- ICAR-IARI, New Delhi

resource-use efficency and farm productivity Feb. 03, 2023 (Virtual mode)

Celia Chalam Vasimalla Consultation Workshop for India’s Clean Plant Programme Jan. 30-31, Ministry of Agriculture

for Horticulture 2023 and Framers Welfare,

Govt. of  India and Asia

Development Bank

Celia Chalam Vasimalla IPS Platinum Jubilee Conference on Plant and Soil Health Feb. 2-4, Indian Phyto-pathological

Management 2023 Society and University of

Mysuru, Mysuru

Sandhya Gupta Progressive Horticulture Conclave: Transforming Feb. 3-5, Pantnagar, Uttarakhand,

Horticulture Science into Technology 2023

KuldeepTripathi ICPulse23 Feb. 10-12, NASC, New Delhi

2023

Jameel Akhtar International Conference on ‘Pulses: Smart Crops for Feb. 10-12, NASC Complex, New

Agricultural Sustainability  and Nutritional Security (ICPulse 2023 Delhi

2023)’ organized by Indian Society of Pulses Research

and Development, Kanpur

Dhammaprakash Wankhede International Conference on Pulses: Smart Crops for Feb.10-12, NASC, New Delhi

Agricultural Sustainability and Nutritional Security 2023

Amit Kumar Singh International Conference on Pulses: Smart Crops for Feb. 10-12, NASC, New Delhi

Agricultural Sustainability and Nutritional Security 2023

Mamta Arya Attended the inaugural session of Rural Science Congress Feb. 10, Virtual

under the aegis of 17th Uttarakhand State Science and 2023

Technology Congress 2023

PP Thirumalaisamy, Kerala Science Congress Feb. 10-14, Mar Baselios Christian College

K Venkatesan, A Suma 2023 of Engineering & Technology,

Kuttikkanam, Idukki

Jameel Akhtar 2nd Indian Rice Congress Feb. 11-14, ICAR-NRRI, Cuttack

2023

Raj Kumar Gautam, International Conference on Communication and Feb. 14-15, NASC, New Delhi

Kuldeep Tripathi Dissemination of Traditional Knowledge, CDTK-2023 2023

Celia Chalam Vasimalla Post-Budget Webinar on Atmanirbhar Horticulture Clean Feb. 24, Ministry of Agriculture

Plant Programme 2023 and Framers Welfare,

Govt. of  India

14th to 15th December 2023 at Thailand,Bangkok and
presented a paper as Expert on Quality Management
Practices: Virus Indexing, Documentation, Record
Keeping and Traceability.

� Dr Sundeeep  Kumar was on deputation from March
17-24, 2024 to visit CIMMYT HQ, El Batan& CIMMYT,
Obregon, Mexico to attend scientific meetings and
visitor’s week.

19.4. Participation in Seminars/ Conferences/ Symposia/Workshops/meetings
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers

Scientist (s) Workshops/meetings

Vijay Singh Meena, International Conference on Development and Promotion Feb. 24-26, Agriculture University,
Neelam Shekhawat of Millets and Seed Spices for Livelihood Security 2023 Jodhpur & ICAR-AICRP

on Pearl millet, Jodhpur

Mamta Singh International interactive webinar on “Recent Feb. 25, 2023 BIOINGENE (an online
advances in breeding for healthier rice” platform)

PP Thirumalaisamy, Pachakkuda-Kumbhavithumela Programme Mar. 10, Irinjalakkuda, Thrissur
K Venkatesan, A Suma 2023

Bharat Hanamant Gawade 15th IUPAC International Congress of Crop Protection Mar. 14-17, NASC Complex, New
Chemistry 2023 Delhi

Mamta Singh, Jyoti Kumari “International Shree Anna Conference” on Enhancing Mar. 18-19, ICAR-Indian Agricultural
‘productivity and Value Addition in Millets’ 2023 Research Institute, New Delhi

Sunil Gomashe Global Millets (Shree Anna) Conference Mar. 18-19, NAAS, New Delhi
2023

Sandhya Gupta, Subhash International Conference on Blended Learning Mar. 21-23, Virtual
Chander, Gowthami R. Ecosystem for Higher Education in Agriculture 2023

Celia Chalam Vasimalla Virtual Webinar on a retrospective on the evolution o Mar. 22, American Phytopathological
f plant virus diagnostics 2023 Society, USA

Sandhya Gupta, Sangita Bansal Editor’s Virtual Conclave: Vegetos (2023-2024) Mar. 24, 2023 Virtual

Celia Chalam Vasimalla Expert Meet on Atmanirbhar Bharat National Clean Apr. 4, National Academy of
Plant Programme 2023 Agricultural Sciences, New

Delhi

Sapna “66th Annual Maize Workshop” of All India Coordinated Apr. 12-14, G.B. Pant University of Agri-
Research Project on Maize (ICAR) 2023 culture and Technology, Pantnagar

KuldeepTripathi Meeting of Agriculture Chief Scientists of G-20 countries Apr. 17-19, Hotel Taj Ganges and
and Exhibition 2023 Deen Dayal Hastkala

Sankul (Trade Facilitation
Centre-TFC), Varanasi

Monika Singh Nominated member from ICAR-NBPGR, New Delhi in Apr. 18, Virtual mode
the online Meeting - Capacity of Laboratories with reference 2023
to DNA testing and traceability of cotton fibre, organized
by the Textiles Committee, Ministry of Textiles (for
technical inputs for GM detection in cotton fibre)

Celia Chalam Vasimalla, National Consultative workshop for the preparation of the Apr. 19, Ministry of Environment,
Kavita Gupta project document on ‘’Mainstreaming of Biosafety and 2023 Forest and Climate Change

Institutional Capacity Building to Strengthen the effective
implementation of Cartagena Protocol on Biosafety”

RC Misra Participated in “78th Foundation Day & Dhan Diwas” and Apr. 23, ICAR-NRRI, Cuttack
workshop on “Technical transformation in Rice Ecosystem 2023

Pankaj Kumar Kannaujia Attended the “World Intellectual Property Day 2023” on. Apr. 26, CSIR-NIScPR, New Delhi
The theme for the year 2023 is “Women and IP: Accelerating 2023 through virtual mode.
Innovation and Creativity”. On topic “Copyrights © and
Plagiarism” delivered by Dr.Kanika Malik, Senior Principal Scientist

K Pradheep Mango Festival May 01, Kannapuram Mango
2023 Heritage Village, Kannur,

Kerala

Jameel Akhtar 42nd Annual Conference and National Symposium-2023 on May 10-12, Anand Agricultural
‘Plant Health Management: A Way Forward for Food 2023 University, Anand

Safety, Security and Sustainability’ organized by the Indian

Society of Mycology & Plant Pathology, Udaipur,

Rajasthan, India
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers
Scientist (s) Workshops/meetings

RC Misra Participated in the “Regional Workshop on PPV & FRA May 11-12, ICAR-NRRI, Cuttack

Act and Exhibition Agro-biodiversity” 2023

Padmavati Ganapat Gore Crop Improvement- Tools and Techniques May 13-22, International Center for

2023 Agricultural Research in

the Dry Areas (ICARDA),

Morocco

Mamta Arya Participated as panelist during one day Strategic Policy May 15, NASC Complex, New Delhi

Dialogue on Stepping Forward for in situ On Farm 2023

Conservation Promotion for Food Security and

Nutrition in South Asia Region

Sushil Pandey “Strategic Policy Dialogue on Stepping forward for in situ May 15, The Alliance of Bioversity

on-farm conservation and promotion of food and nutrition 2023 International and CIAT,

security in South Asia” Asia-India Office at NASC

Complex, New Delhi

Raj Kumar Gautam, Strategic Policy Dialogue on Stepping forward for in-situ May 15, GEF, alliance, ICAR, NBPGR

KuldeepTripathi on-farm conservation and promotion of food and nutrition 2023 and ISPGR, National Agricultural

security in South Asia Science Complex, New Delhi

Dinesh Prasad Semwal, Attended webinar on “Climate Change and Impact on Indian May 16, Banaras Hindu University,

Pankaj Kumar Kannaujia Agriculture: An Economic Perspective” on in virtual mode 2023 Varanasi.

mode organizing by ICAR-IIWBR, Karnal under the

Azadika Amrit Mahotsav

Sangita Bansal Project Screening Committee (PSC) for “R&D” May 18, 2023 NMPB, New Delhi

Ishwar Singh Participated in a Panel Discussion cum Scientist-farmers May 29, Division of Agronomy,

interaction on the topic: [ksrksa ds larqfyr iks"k.k ls ikSf"Vd vkgkj rd 2023 ICAR-IARI, New Delhi

Raj Kumar Gautam Group Meet and Brainstorming session of All India Jun. 07, GKVK, Bangalore

Coordinated Research Network on Potential Crops 2023

Mamta Arya Participated in UNEP-GEF Project Closing Workshop Jun. 28,  2023 NASC Complex, New Delhi

Sushil Pandey Workshop on UNEP-GEF project “Mainstreaming Jun. 28, The Alliance of Bioversity

Agricultural Biodiversity Conservation and Utilization 2023 International and CIAT,

in Agricultural Sector to Ensure Ecosystem Services Asia-India Office at  NASC

and Reduce Vulnerability” Complex, New Delhi

Sudhir Pal Ahlawat, UNEP-GEF Project Closing Workshop Jun. 28, NASC Complex, Pusa

Ranbir Singh Rathi, 2023 Campus, New Delhi.

Dinesh Prasad Semwal,

Pavan Kumar Malav

Archana P. Raina Intellectual Property Rights and Effective Patent Drafting Jun. 30, Virtual

by Lt Dr. A K Priya, Visiting Professor to ICAR-IISWC 2023

and Young Scientist Fellow of Tamil Nadu State Council

for Science and Technology

Mamta Arya Participated and presented her work at National symposium Jul. 5-6, ICAR-VPKAS, Almora,

on “Sustainable Mountain Agriculture: Challenges and 2023 Uttarakhand.

Opportunities for Harnessing Zero Hunger and Nutritional

Security” is organized by the ICAR- Vivekananda Parvatiya

Krishi Anusandhan Sansthan, Almora and BoshiSen Society

for Sustainable Mountain Agriculture (BoSSMA)

Archana P. Raina National Conference on Traditional and Alternative Medicine- Jul. 19, New Delhi

Exploring New Horizons and Advancements organized 2023

by ASSOCHAM
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers

Scientist (s) Workshops/meetings

RC Misra Invited as key speaker and delivered a lecture on “Genetic Jul. 22, MSCB University  (formerly

resources of wild vegetables of Odisha” in the National 2023 NOU), Baripada

Seminar on “Past, present & Future of Similipal”

Mamta Arya Participated in Training-cum-Workshop on ‘Awareness Jul. 25, GB Pant University of

on Plant Variety Protection and Farmers’ Right Act’ 2023 Agriculture & Technology,

Pantnagar, Uttarakhand

Vartika Srivastava, CRYO2023, 60th annual meeting of the society Jul. 25-27, Virtual

Subhash Chander, for cryobiology 2023

Gowthami R

Monika Singh Nominated Member (Alternate Member) from ICAR-NBPGR Jul. 27- Virtual mode

for FAD-23 meetings/events - 16th and 17th Meetings of Nov. 8, 2023

Biotechnology for Food & Agriculture Sectional Committee,

FAD 23 (for technical inputs in GM detection and review

of SOPs in molecular biology and biotechnology )

Smita Karale, Rakesh Town Official Language Implementation Committee (TOLIC), July 27, NARAKAS, Akola

Lathar Akola half yearly meeting 2023

KM Rai Conduct viva voce exam of M Sc. (Ag) student on thesis Aug. 05, Department of

titled “Effect of stratification, growing media and seed 2023 Horticulture, GBPUAT,

treatment on germination and seedling growth of Peach” Pantnagar (virtual mode)

Celia Chalam Vasimalla 12th International Congress of Plant Pathology ICPP Aug. 20-25, International Society of

2023 2023 Plant Pathology and French

Phytopathological Society,

Lyon, France

K Pradheep TOLIC meeting Aug. 23, Thrissur

2023

Vijay Singh Meena, National Symposium on enhancing farming sectors income Sept. 1-2, Agriculture University

Kartar Singh through integration, diversification & commercialization 2023 Jodhpur (Raj.)

of technologies

PP Thirumalaisamy Biosecurity and Biosafety: Policies, Diagnostics, Sep. 04-14, ICAR-NBPGR, New Delhi

Phytosanitary Treatments and Issues 2023 (Online mode)

Sangita Bansal, Vartika First Global symposium on Farmers Rights 2023 Sept. 12-15, NASC, New Delhi

Srivastava, Era Vaidya 2023

Malhotra

Anju Mahendru Singh, Global Symposium on Farmers’ Rights (GSFR), organized Sept. 12-15, ICAR Convention Centre,

Anjali Kak Koul, Sushil by Department of Agriculture and Farmers Welfare, MoA, 2023 New Delhi

Pandey, Sherry Rachel GoI through PPVFRA Authority

Jacob

Raj Kumar Gautam, Jyoti ‘First Global Symposium on Farmers’ Rights (GSFR)’ Sept. 12-15, National Agricultural

 Kumari, Kuldeep Tripathi 2023 Science Complex, New Delhi

Ravi Kishore Pamarthi First Global Symposium on Farmers Rights Sept. 15-17, ICAR Convention Centre

2023

Bharat Hanamant Gawade Review Meeting CRP on Agrobiodiversity (Vegetable crops) Sept. 18, 2023 IIVR, Varanasi

Sandhya Gupta Lecture on The Speed of Life: A Deep-Time Perspective Sept. 21, Virtual

organized by Linnean Society of London 2023

Archana P. Raina Botany From Evolution and Phylogeny To Bio-diversity Sept. 25, University of Leicester,

And Sustainability (attended) 2023 UK (online)

Sandhya Gupta Global Conference on Sustainable Agricultural Sept 27-29, Virtual

Mechanization (GAMC), organized by FAO, Rome, Italy 2023
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers

Scientist (s) Workshops/meetings

Sherry Rachel Jacob Training on FieldHub application, organized by Kirkhouse Sept. 26-27 & Virtual

Trust Nov. 2, 2023

Sandhya Gupta Webinar on Application of Hydrogel Matrices in Hypothermic Sept. 28, Virtual

and Cryogenic Storage of Cells and Tissues Confirmation 2023

organized by Society of Cryobiology, Baltimore

Jameel Akhtar National Symposium on ‘Crop Health Management: Sep. 29-30, Almora (Online)

Safeguarding Crop through Diagnostics and Innovations’ 2023

organized by ICAR-VPKAS, Almora

Sherry Rachel Jacob PGR conservation, offered by Colorado State University, Sept. 29 – Virtual

USA Oct. 28, 2023

K Pradheep Monitoring the field trials regarding AICRN-PC crops Sep. 29, Forest College and

2023 Research Institute,

Mettupalayam, Tamil Nadu

Sandhya Gupta Joint FAO/ISTA Webinar: New Technologies in Seed Oct. 4, Virtual

Testing by FAO and ISTA 2023

Sandhya Gupta Linnean Society & University of Edinburgh Joint Lecture: Oct. 5, Virtual

Is Natural Selection a Team Sport? 2023

Era Vaidya Malhotra National Conference on Spices, Aromatic and Medicinal Oct. 5-6, ICAR- CIARI, Port Blair,

Plants for EconomicProsperity and Ecological 2023 Andaman & Nicobar

Sustainability-2023 Islands, (Hybrid mode)

RC Misra Attended the “National Millets Expo- 2023” Oct. 06, 2023 ICAR-NRRI, Cuttack

Sherry Rachel Jacob A one-day training program for the members of technical Oct.09,2023 National Institute of

committees of Bureau of Indian Standards Training on Standardization

(NITS),  Noida

M Latha Research Advisory Group committee meeting Oct. 11, ICFRE-IFGTB, Coimbatore

2023 (Online mode)

Celia ChalamVasimalla Workshop on Capacity Building on Pest Risk Assessment Oct. 17-18, APAARI, Bangkok, Thailand

for seeds (ISPM2 and 11) 2023 and BPI, Manila, Philippines

Kavita Gupta, BH Gawade Review of CRP on Agrobiodiversity (CRP-AB) programme Oct. 18, ICAR-NBPGR, (Online)

by External Experts for the year 2022-23 2023

Sandhya Gupta 51st Plenary Session of the Committee on World Food Oct. 23-27, (Hybrid mode)

Security, organized by FAO, Rome, Italy 2023

Susheel Kumar Raina Attended “ICAR-Industry Stakeholders Consultation Regional Oct. 25-26, ICAR-CITH Srinagar at

Meet” 2023 SKUAST-Kashmir

Sandhya Gupta National conf. National Conference Enhancing Agricultural Oct. 26, New Delhi

Productivity: Integration of Improved Inputs and Technology 2023

organized by ASSOCHAM

Monika Singh Invited technical expert from India in 34th ENGL Plenary Oct .27-28, (virtual mode)

Meeting, Organized by Joint Research  Centre (JRC) Sevilla, 2023

Spain in hybrid mode (delivered presentation on ‘Detection

methods for checking authorized and unauthorized GM

events in India’)

Bharat Hanamant Gawade International Conference on Biochemical and Bio- Oct. 30- NASC Complex, New Delhi

technological Approaches for Crop Improvement Nov. 1, 2023

Mamta Arya, KM Rai Participated in 25th RAC Meeting of ICAR-NBPGR Oct. 31, Virtual mode

2023
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers

Scientist (s) Workshops/meetings

Mamta Arya Delivered a talk on ‘Quality in Germplasm Conservation and Nov. 8, Defence Institute of Bio-

Evaluation’ 2023 Energy Research (DIBER),

Haldwani on during World

Quality Week

Anju Mahendru Singh (as non Annual Group Meet of the all India Coordinated Research Nov. 09, Agriculture University,

voting member of the VIC) Network on Potential Crops 2023 Jodhpur

Rakesh Singh All India Coordinated Research Network on Potential Crops Nov. 9, Agriculture Research

2023 Station Mandor, Agriculture

University, Jodhpur, Rajasthan

Raj Kumar Gautam, Group Meet and Brainstorming session of All India Nov. 09, Agriculture University,

K S Hooda Coordinated Research Network on Potential Crops 2023 Jodhpur

Celia Chalam Vasimalla, International Conference on Plant Health Management Nov. 15-18, Hyderabad

Kavita Gupta, Zakaullah 2023

Khan, Jameel Akhtar

Mamta Arya Participated in eHRMS 2.0 trainings for Nodal Officers Nov. 17, Virtually

and Trainers at ICAR Institutes 2023

KM Rai Participated for oral presentation at National Seminar on Plant Nov. 27-28, Shoolini University, Solan,

Biodiversity for Food, Nutrition and Health Security in the 2023 Himachal Pradesh

North-Western Himalayas (PBFSNWH)

Mohar Singh, Narender Himalayan plant diversity for food nutrition and health Nov.  27-28, Shoolini University,

Negi security 2023 Solan

Anju Mahendru Singh (as National Seminar on Plant Biodiversity for Food, Nov. 27-28, Shoolini University, Solan,

Convener of the session on Nutrition and Health Security in North-West Himalayas 2023 Himachal Pradesh

“In situ and Ex situ Conservation, (PBFSNWH), organised by the Indian Society of Plant

Community Seed Banks and Genetic Resources (ISPGR), New Delhi

Access Benefit Sharing”)

Monika Singh Co-organizing Secretary - National Seminar on Plant Nov. 27-28, Shoolini University,

Biodiversity for Food, Nutrition and Health Security in 2023 Solan

North-West Himalayas (PBFSNWH), Organized by

ISPGR, ICAR-NBPGR, Shoolini University

Raj Kumar Gautam, Jyoti National Seminar on “Plant Biodiversity for Food, Nov. 27-28, Shoolini University,

Kumari, Kuldeep Tripathi, Nutrition and Health Security in North-West Himalayas 2023 Solan

Vikender Kaur (PBFSBWH)”

Ravi Kishore Pamarthi National Seminar on Plant Biodiversity for Food, Nutrition Nov. 27-28, Shoolini University,

and Health Security in North-West Himalayas (PBFSNWH)” 2023 Solan

Sunil Gomashe, Rakesh Town Official Language Implementation Committee (TOLIC), Nov. 28, NARAKAS, Akola

Lathar Akola half yearly meeting 2023

Sunil Gomashe 13th Institutional Bio-safety Committee (IBSC) Meeting Nov. 29, Centre of Excellence in Plant

2023 Biotechnology, Dr. PDKV, Akola

Sandhya Gupta Vavilov Seminar on PGRs for Food and Sustainable Agriculture Nov. 29, 2023 Virtual

Celia Chalam  Vasimalla VIROCON 2023, Advancements in Global Virus Research Dec. 1-3, Indian Virological Society

towards One Health 2023 and NRC on Banana,

Tiruchirappalli, Tamil Nadu

Sandhya Gupta, SK Malik, Citrus: Genetic Resources to Genomics Dec. 01, ICAR-NBPGR, New Delhi 

Sangita Bansal, Vartika 2023

Srivastav, Subhash Chander,

Era Vaidya Malhotra,

Gowthami R
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Name of the Title of Seminars/ Conferences/ Symposia/ Period Organizers
Scientist (s) Workshops/meetings

Celia Chalam Vasimalla, Training workshop on “Prevention, Control and Management Dec. 06-08, Amity School of Natural

Kavita Gupta of Invasive Species” 2023 Resources & Sustainable

Development (ASNRSD),

AMITY University, Noida, UP

Archna P. Raina 3rd International Conference and Buyers Sellers Meet on Dec. 06-08, Jadavpur University,

Medicinal Plants used in Lifestyle Products 2023 Kolkata (Virtual Mode)

Celia Chalam Vasimalla National Symposium on “Plant Pathology: Sustainable Dec. 08-09, Indian Society of Plant

Approaches for Food Security and Human Health” 2023 Pathologists and Banaras

Hindu University,  Varanasi, UP

Mool Chand Singh National Conference of Plant Physiology-2023 Dec. 09-11, ICAR-IARI, New Delhi

2023

Aravind J 12th National Seed Congress 2023: Innovations and Dec. 11-13, Vasantrao Naik Marathwada

Challenges in Quality Seed Availability under Changing Climate 2023 Krishi Vidyapeeth, Parbhani

Celia Chalam Vasimalla Workshop on Quality Management System for Plant Dec. 13-14, APAARI, Bangkok, Thailand

Tissue Culture 2023 and BCIL, New Delhi, India

Sandhya Gupta “Training Programme on Blended Learning Techniques for Dec. 19-26, ICAR-Indian Agricultural

Quality Higher Education” 2023 Statistics Research

Institute, New Delhi

Sunil Gomashe 1st International Agriculture Conference on  Natural vs Dec. 24- 26, GNFSU, Anand, HARWS &

Organic Farming: In Context to Bhartiya Agriculture 2023 IIMTU, Meerut (Hybrid mode)
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20
20.1  Institute Management Committee (IMC)

The Director , ICAR-NBPGR, Pusa Campus, New Delhi-110012 Chairman 

Director (Agriculture), Government of Delhi, New Delhi ex- Officio Member

Director (Agriculture), Government of Uttar Pradesh ex- Offiico Member

Dr. N P Singh, Vice Chancellor, BAUT, Banda UP ex-officio Member

Shri Mukesh Mann, Village Alipore,  Narela, Delhi, Ph-9810012222 Member

Shri Sanjay Maruti Patil, BAIF Office, Amrai Campus, Jauhar, District-Palghar, Maharashtra, Ph-9623931855 Member 

Dr. Poonam Jasrotia, Principal Scientist & PI (Coordination) ICAR-IIWBR, Gahoon Vihar, Karnal, Member 

Haryana 132001

Dr. (Mrs.) Neelu Jain, Principal Scientist, Division of Genetics, IARI, New Delhi-110012 Member

Dr. Nagendra Rai, Principal Scientist, ICAR-IIVR, Post Bag No. 01, P.O. Jakhini (Shahanshapur), Member 

Varanasi - 221 305, U.P.

Dr. Vijay Veer Singh, Principal Scientist, ICAR-DRMR, Bharatpur, Jyoti Nagar, Jail Area, Sewar, Bharatpur, Member 

Rajasthan 321303

ADG (Seeds),  ICAR, Krishi Bhawan, New Delhi-110001 Member

Sh. D.D. Verma, Sr. Comptroller, ICAR-IARI, Pusa Campus, New Delhi-110012 Member

Chief. Admn. Officer (SG), ICAR-NBPGR, New Delhi-110012 Member Secretary

20.2. Research advisory committee (RAC)

The 25th meeting of RAC of 1CAR-NBPGR was held in

hybrid-mode on October 31, 2023 under the chairmanship

of Dr. PL Gautam, Ex-Chairman, PPVFRA and was attended

as members by Dr. GP Singh, Director, ICAR-NBPGR; Dr. JS

Chauhan, Former ADG (Seeds), ICAR; Dr. DK Yadava, ADG

(Seeds), ICAR; Dr. M.R. Dinesh, Former Director, ICAR-IIHR;

Dr. Paramjit Singh, Former Director, BSI; Dr. Ramesh Venkata

Sonti, Director, ICGEB; Dr. K.S. Varaprasad, Former Director,

ICAR-IIOR; Dr. S.K. Barik, Former Director, CSIR-NBRI; Sh.

Sanjay Maruti Patil, BAIF and Dr. Ashok Kumar, Member

Secretary. The following recommendations were formulated

after presentation and discussion.

� The committee recognized the relevance of explorations

and stressed the importance of securing a standing

permission from the respective state biodiversity board

and NBA, to facilitate ICAR-NBPGR to conduct

explorations in protected areas across all states and

Union Territories.
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� It was suggested that pre-breeding and core collection

development require human resources and matching

facilities and ICAR-NBPGR alone cannot accomplish this

task. Hence, it is important to prioritize specific crops

and associated pre-breeding and core collection efforts

with respective crop based institutions. ICAR-NBPGR

needs to focus such works on potential crops, where no

other institutions are working.

� The practical utilization of identified sources of resistance

to various biotic and abiotic stresses remains unutilized.

Hence, collaborations of ICAR-NBPGR with crop-based

institutes is essential to utilize the identified genetic

resources.

� ICAR-NBPGR should actively share information regarding

its available germplasm with other institutions. It also

needs to establish a system for sharing materials from

the in-vitro or cryo-bank with other researchers in the

Dr. P.L. Gautam, Ex. Chairman, PPV&FRA, New Delhi Chairman

Dr. M.R. Dinesh, Former Director, ICAR-IIHR Member

Dr. Paramjit Singh, Former Director, Botanical Survey of India (BSI) Member

Dr. Ramesh Venkata Sonti, Professor and Chair, Biology and Dean FacultyIndian Institute of Science, Education Member
and Research (IISER)

Dr. K.S. Varaprasad, Former Director, ICAR-IIOR, Hyderabad Member

Dr. S.K Barik, Director, CSIR-National Botanical Research Institute Member

Dr. J.S. Chauhan, Former-Assistant Director General (Seeds) ICAR, New Delhi Member

Dr. J.R. Bhat, Advisor (Climate Change), Minstry of Environment, Forest and Climate Change, Govt of India Member

Director, ICAR-National Bureau of Plant Genetic Resources, New Delhi Member

Dr D.K. Yadava, Assistant Director General (Seeds) ICAR, Krishi Bhawan, New Delhi Member

Sh. Mukesh Maan, Village-Alipore, Narela, New Delhi Member

Sh. Sanjay Maruti Patil, BAIF Officer, Amrai Campus, Jauhar, District- Palghar, Maharashtra Member

Dr. Ashok Kumar, Head, Division of Germplasm Evaluation, ICAR-NBPGR, New Delhi Member

country. Comprehensive guidelines and information

should be developed for the sharing of materials from

the repositories.

� There is a need to streamline the process of introducing

plant genetic resources. Hence, ICAR-NBPGR should

collaborate with other institutes and State Agricultural

Universities to facilitate introduction of the valuable

genetic resources. Additionally, ICAR-NBPGR should

establish an effective feedback mechanism to assess how

these genetic resources are being utilized in crop

improvement.

� In-situ on-farm and community seed banks should be

linked with the national PGR management and

conservation. This will help in ex-situ conservation of

farmers’ varieties and landraces from community seed

banks in the National Genebank.

20.3. Institute Research Council (IRC)

The 34th IRC meeting was held in hybrid mode under

the Chairmanship of Dr. GP Singh, Director, ICAR-NBPGR

with Dr. Jameel Akhtar as Member Secretary, IRC on January

24, 2024. The meeting was attended by all the Heads of

Divisions, Officer-in-Charges of the Units of Headquarters

physically, and OICs of Regional Stations and all the scientists

of ICAR-NBPGR attended through Zoom link. The HoDs

and OICs of GEPU, AKMU and all the regional stations

presented the progress report of the institute projects

operational in the respective divisions and Units at

headquarters and regional stations.

The Director, ICAR-NBPGR, Pusa Campus, New Delhi Chairman

Chief Admn. Officer (Senior Grade), ICAR- NBPGR, Pusa Campus, New Delhi Member   

Comptroller, ICAR-NBPGR, Pusa Campus, New Delhi Member

Dr. S.K. Malik, Principal Scientist, ICAR-NBPGR, Pusa Campus, New Delhi Member

Dr. K. C. Bhatt, Principal Scientist, ICAR-NBPGR, Pusa Campus, New Delhi Member     

Dr. K. S. Hooda, Principal Scientist, ICAR-NBPGR, Pusa Campus, New Delhi Member

Smt. Poonam Singh, Sr. Admn. Officer, ICAR-NBPGR, Pusa Campus, New Delhi Secretary (Official Side)

20.4. Institute Joint Staff Council (IJSC)
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Sh. Dev Kumar, Assistant, ICAR-NBPGR, Pusa Campus, New Delhi Secretary (Staff Side)

Sh. Sanjeev Kumar Paswan, SSS, ICAR-NBPGR, Pusa Campus, New Delhi Member representing ICAR-NBPGR in CJSC, ICAR

Sh. Yogesh Kumar Gupta, Assistant, ICAR-NBPGR, Pusa Campus, New Delhi Member

Sh. O.P. Dhariwal, Technical Officer, ICAR-NBPGR, Pusa Campus, New Delhi Member

Smt. Sadhna, Technical Assistant, ICAR-NBPGR, Pusa Campus, New Delhi Member

Sh. Mahesh Ram, SSS, ICAR-NBPGR, Pusa Campus, New Delhi Member

20.5. Prioritization monitoring and evaluation (PME)
cell

PME cell coordinated all scientific activities such as project
proposals (18), manuscripts (106)/ abstracts (77), training
(30)/ fellowship proposals (06) etc. as per the ICAR guidelines.
It also coordinated professional attachment training for ARS
scientists and training for B.Sc/B.Tech M.Sc/M.Tech students;
HoDs and PMC meetings and maintenance of the documents
pertaining to these activities. It also conducted orientation
programmes for all newly joined staff and training for M.Sc/
M.Tech students; HoDs and PMC meetings and maintenance
of the documents pertaining to these activities. Besides, it
also submitted monthly target and achievements, Application
of Scientists for promotions/ ASRB selections, agenda
items and ATRs for Director’s conference and the regional
committee meetings. Also, inputs for various documents/
issues/reports of CGIAR projects/foreign-aided projects/
parliament questions/audit paras, or any such information
as and when required for the council/ any other
agencies. PME also facilitated signing of 14 MoUs with
various universities for collaborative research, teaching and
training.

20.6. HRD Activities

Annual Training Plan (ATP) of all the staff members of
the Bureau for the year 2023 was prepared based on the
training needs assessment and submitted to the Council.
During the reporting period, 19 scientists, 3 technical and 5
admin staff have attended different training programmes
and the same is being updated regularly in the ICAR-ERP
System as per Council’s guidelines. The information on HRD

activities was compiled in the form of annual report and
submitted to the ADG (HRM).

20.7. KRISHI Portal

Knowledge based Resource Information Systems Hub
for Innovations in agriculture (KRISHI) is an initiative of ICAR
to gather its knowledge resources at one place for all
stakeholders. The portal has been developed as a centralized
data repository system of ICAR consisting of technology,
data generated through experiments/ surveys/ observational
studies, geospatial data, publications, learning resources, etc.
Safe transfer of raw experimental data in electronic form
was ensured on transfer and superannuation of scientists
working at ICAR-NBPGR.

20.8. Personnel

The list of staff at NBPGR is provided herewith. It is not
a documentary proof of seniority.

20.5.1. PME Cell

Dr Kavita Gupta, Nodal Officer

Dr S Rajkumar, Co-Nodal Officer

Dr MK Rana, Member

Dr Sandeep Kumar, Member

Dr Jyoti Kumari, Member, PME & HRD Nodal Officer

Dr Padmavati Gore Ganpat, Member

Mr Ankur Tomar, Member

Dr Jameel Akhtar, IRC Member Secretary

Dr Rakesh Bhardwaj, Nodal Officer Krishi Portal

Ms Shivangi Mathur, Technical Assistant (T-3)

(i) Scientific Staff in position as on 31st December 2023

S. No. Name Designation Discipline

1. Dr. Gyanendra Pratap Singh Director Genetics & Plant Breeding

Division of Plant Exploration & Germplasm Collection

1. Dr. PK Singh Principal Scientist & Head Vegetable Science

2. Dr. SP Ahlawat Principal Scientist Plant Breeding

3. Dr. KC Bhatt Principal Scientist Economic Botany

4. Dr. RS Rathi Principal Scientist Economic Botany

5. Dr. DP Semwal Principal Scientist Economic Botany
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S. No. Name Designation Discipline

6. Dr. Pankaj Kumar Kannaujia Scientist Vegetable Science

7. Dr. Pavan Kumar Malav Scientist Economic Botany & PGR

8. Mr. Ravi Kishore Pamarthi Scientist Economic Botany & PGR

9. Mr. Soyimchiten Scientist Fruit Science

Agricultural Knowledge Management Unit

10. Dr. Hanuman Lal Raigar Principal Scientist & OIC Agril. Statistics

Germplasm Exchange And Policy Unit

11. Dr. Sunil Archak Principal Scientist & OIC Biotechnology

12. Dr. Vandana Tyagi Principal Scientist Economic Botany

13. Dr. Pragya Principal Scientist Horticulture

14. Dr. Puran Chandra Senior Scientist Agro-forestry

Division of Germplasm Evaluation

15. Dr. RK Gautam Principal Scientist & Head Plant Breeding

16. Dr. Ashok Kumar Principal Scientist Plant Breeding

17. Dr.  SK Kaushik Principal Scientist Plant Breeding

18. Dr. KS Hooda Principal Scientist Plant Pathology

19. Dr. Archana P. Raina Principal Scientist Plant Biochemistry

20. Dr. Ishwar Singh Principal Scientist Agronomy

21. Dr. KP Mohapatra Principal Scientist Agroforestry

22. Dr. Rakesh Bhardwaj Principal Scientist Plant Biochemistry

23. Dr. Vinod Kumar Sharma Principal Scientist Horticulture

24. Dr. Sandeep Kumar Principal Scientist Biochemistry

25. Dr. Jyoti Kumari Principal Scientist Plant Breeding

26. Dr. Rashmi Yadav Principal Scientist Agronomy

27. Mrs. Sapna Senior Scientist Biochemistry

28. Dr. Vikender Kaur Senior Scientist Economic Botany & PGR

29. Dr Gayacharan Scientist Agricultural Biotechnology

30. Dr. Kuldeep Tripathi Scientist Economic Botany & PGR

31. Dr. Mamta Singh Scientist Genetics &Plant Breeding

32. Dr. Badal Singh Scientist Economic Botany & PGR

33. Mr. Nand Lal Meena Scientist Plant Biochemistry

34. Mr. Kajal Dass Scientist Agronomy

Division of Germplasm Conservation

35. Dr. Anju Mahendru Singh Principal Scientist & Head Genetics and Plant Breeding

36. Dr. Sandhya Gupta Principal Scientist Economic Botany

37. Dr. Anjali Kak Koul Principal Scientist Economic Botany

38. Dr. S K Malik Principal Scientist Economic Botany

39. Dr. Chitra Devi Pandey Principal Scientist Seed Science &Technology

40. Dr. Sushil Pandey Principal Scientist Seed Science &Technology

41. Dr. Sherry Rachel Jacob Senior Scientist Seed Science &Technology

42. Mr. J Aravind Scientist Plant Genetics

43. Dr. Vartika Srivastava Scientist Fruit Science
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S. No. Name Designation Discipline

44. Dr. Subhash Chander Scientist Economic Botany & PGR

45. Dr. Suman Roy Scientist Plant Physiology

46. Dr. Era Vaidya Malhotra Scientist Agricultural Biotechnology

47. Dr. Padmavati G Gore Scientist Economic Botany & PGR

48. Dr. Gowthami R Scientist Genetics and Plant Breeding

Division of Plant Quarantine

49. Dr. V Celia Chalam Principal Scientist & Head PlantPathology

50. Dr. Kavita Gupta Principal Scientist Agril. Entomology

51. Dr. Moolchand Singh Principal Scientist Agronomy

52. Dr. Zakaullah Khan Principal Scientist Plant Nematology

53. Dr. Jameel Akhtar Principal Scientist Plant Pathology

54. Dr. Bharat H. Gawade Senior Scientist Plant Nematology

55. Dr. Pradeep Kumar Scientist Agril. Biotechnology

56. Mrs. Bharat Raj Meena Scientist Plant Pathology

57. Dr. Pooja Kumari Scientist Plant Pathology

58. Mrs. Raj Kiran Scientist Plant Pathology

Division of Genomic Resources

59. Dr. Rakesh Singh Principal Scientist (Head ) Biotechnology

60. Dr. M C Yadav Principal Scientist Genetics/Cytogenetics

61. Dr. Mukesh Kumar Rana Principal Scientist Plant Breeding

62. Dr. Ambika Baldev Gaikwad Principal Scientist Biotechnology

63. Dr. Lalit Arya Principal Scientist Plant Biochemistry

64. Dr. Manjusha Verma Principal Scientist Plant Biochemistry

65. Dr. Sundeep Kumar Principal Scientist Biotechnology

66. Dr. Rajesh Kumar Principal Scientist Plant Biotechnology

67. Dr. S. RajKumar Principal Scientist Genetics/Cytogenetics

68. Dr. Amit Kumar Singh Senior Scientist Biotechnology

69. Dr. R. Parimalan Senior Scientist Biotechnology

70. Dr. Madhu Bala Priyadarshi Senior Scientist Computer Application

71. Dr. Yasin Jeshima Senior Scientist Genetics

72. Dr. Monika Singh Senior Scientist Agril. Biotechnology

73. Dr. DP Wankhede Senior Scientist Plant Genetics

74. Dr. Sheel Yadav Scientist Biotechnology-Plant Science

75. Dr. Laxmi Sharma Scientist Plant Physiology

NBPGR, Regional Station, Hyderabad

76. Dr. Natarajan Sivaraj Principal Scientist &  OIC Economic Botany

77. Dr. Anitha Kodaru Principal Scientist Plant Pathology

78. Dr. L Saravanan Principal Scientist Agricultural Entomology

79. Dr. Parameswari B Senior Scientist Plant Pathology

80. Dr. Prasanna Holajjer Senior Scientist Nematology

81. Dr. P Pranusha Scientist Plant Physiology

82. Mrs. S Nivedhitha Scientist Economic Botany & PGR

83. Dr. Bhaskar Bajaru Scientist Plant Pathology
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S. No. Name Designation Discipline

NBPGR, Regional Station, Akola

84. Dr. Sunil Sriram Gomashe Senior Scientist & OIC Genetics & Plant Breeding

NBPGR, Regional Station, Bhowali

85. Dr. Mamta Arya Scientist & OIC Plant Genetics

86. Dr. Krishna Madhav Rai Scientist Fruit Science

NBPGR, Regional Station, Cuttack

87. Dr. Dipti Ranjan Pani Principal Scientist & OIC Economic Botany

88. Dr. R C Misra Principal Scientist Economic Botany

NBPGR, Regional Station, Shimla

89. Dr .Mohar Singh Principal Scientist & OIC Plant Breeding

90. Mr. Rahul Chandora Scientist Economic Botany &PGR

91. Dr. Narender Negi Scientist Fruit Sciences

NBPGR, Regional Station, Thrissur

92. Dr. K Pradheep Principal Scientist & OIC Economic Botany

93. Dr. M Latha Principal Scientist PlantBreeding

94. Dr. Thirumalaisamy, PP Senior Scientist Plant Pathology

95. Dr. Venkatesan K Senior Scientist Economic Botany

96. Dr. Suma A Scientist Economic Botany

NBPGR, Regional Station, Srinagar

97. Dr. Sheikh Mohd Sultan Principal Scientist & OIC Economic Botany

98. Dr. Susheel Kumar Raina Senior Scientist Genetics & Plant Breeding

NBPGR, Regional Station, Jodhpur

99. Dr. Vijay Singh Meena Scientist & OIC Horticulture-Fruit Science

100. Dr. Kartar Singh Scientist Plant Pathology

101. Dr. Neelam Shekhawat Scientist Genetics & Plant Breeding

102. Dr. Kirti Rani Scientist Genetics and Plant Breeding

NBPGR, Regional Station, Ranchi

103. Dr. Shashi Bhushan Choudhury Senior Scientist & OIC Genetics & PlantBreeding

104. Dr. Shephalika Amrapali Scientist Economic Botany &PGR

NBPGR, Regional Station, Shillong

105. Dr. Harish GD Scientist & OIC Genetics &Plant Breeding

106. Dr. Julius Uchoi Scientist Horticulture-Fruit Science

107. Dr. Subarana Hajong Scientist Economic Botany  & PGR

(ii) Technical staff in position as on 31st December 2023

S.No. Name Designation

Division of Plant Exploration & Germplasm Collection

1. Dr. NS Panwar Chief Technical Officer

2. Mrs. Rita Gupta Senior Technical Officer

3. Mr. Omprakash Dhariwal Technical Officer

4. Mrs. Ankur Tomar Technical Assistant

Germplasm Exchange and Policy Unit

5. Dr. Surender Singh Chief Technical Officer
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S.No. Name Designation

6. Mr. PC Binda Technical Officer

7. Mr. Vijay Kumar Mandal Technical Officer

Division of Plant Quarantine

8. Mr. AK Maurya Chief Technical Officer

9. Mr. DS Meena Chief Technical Officer

10. Dr. Smita Lenka Assistant Chief  Technical Officer

11. Mr. Naresh Kumar Senior Technical Assistant

12. Dr. Sadhana Maurya Technical Assistant

Division of Germplasm Evaluation

13. Mr. B.L Meena Chief Technical Officer

14. Mr. Babu Ram Chief Technical Officer

15. Mr. Bhopal Singh Panwar Chief Technical Officer

16. Mr. Lokesh Kumar Technical Officer

17. Mr. Mahadev Mourya Technician

Division of Genomic Resources

18. Dr. Sanjeev Kumar Singh Assistant. Chief. Technical Officer

19. Dr. Dikshant Gautam Assistant. Chief. Technical Office

20. Mr. Manish Tomar (On Study Leave) Technical Officer

21. Mrs. Kushaldeep Kaur Sodhi Technical Assistant

22. Mrs. Akansha Bajpai Technical Assistant

23. Mr. Ramesh Chand Technician

Division of Germplasm Conservation

24. Dr. Axma Dutt Sharma Chief Technical Officer

25. Dr. Rajvir Singh Assistant Chief Technical Officer

26. Mr. Dharm Pal Singh Meena Assistant Chief Technical Officer

27. Mr. Satya Prakash Assistant Chief Technical Officer

28. Mrs. Nirmala Dabral Technical Officer

29. Mr. Ramesh Chandra Senior Technical Officer

30. Mr. Sunil Kumar Technical Officer

31. Mr. Lal Singh Technical Officer

32. Mrs. Anjali Technical Assistant

33. Mr. Suresh Chand Mali Technical Assistant

34. Mrs. Neha Sharma Technical Assistant

Agricultural Knowledge Management Unit

35. Mr. Rajiv Gambhir Chief  Technical Officer

36. Mrs. Shivangi Mathur Technical Assistant

Library

37. Mrs. Sangita Tanwar Assistant Chief  Technical Officer

Director Technical Cell

38. Mr. AK Sharma Senior Technical Assistant

Vehicle Cell

39. Mr. Brahm Prakash Technical Officer (Driver)
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S.No. Name Designation

40. Mr. Ram Balak Rai Technical Assistant (Driver)

41. Mr. Khuswinder Kumar Senior Technician(Driver)

42. Mr. Gopal Singh Senior Technician(Driver)

Regional Station, Akola

43. Mr. Rakesh Lathar Technician (T-1)

Regional Station, Bhowali

44. Mr. Anuj Kumar Sharma Technician

45. Mr. Girish Chandra T1

Regional Station, Hyderabad

46. Mr. M Venkata Ramana Reddy Senior Technical Assistant (Driver)

47. Mr. M B C K Raju Technician

Regional Station, Jodhpur

48. Mr. Bhatta Ram Technical Officer

49. Mr. Dharam Raj Meena Technical Assistant

50. Mrs. Chanchal Gaina Technical Assistant

51. Mr. Gordhan Gena Technical Assistant

Base Centre, Ranchi

52. Mr. Ashwini Kumar Technical Assistant

53. Mr. Narendra Ram Technical Officer (Driver)

Regional Station, Shimla

54. Mr. Dayal Singh  Technical Officer

55. Mr. Ram Chander  Senior Technical Assistant

56. Mr. Sukh Dev  Technician  (T1)

57. Mr. Inder Singh Technician  (T1)

Regional Station, Thrissur

58. Mr. S Mani Assistant Chief Technical Officer

59. Mrs. A Indra Devi Assistant Chief Technical Officer

60. Mrs. Safna K Technical Assistant

(iii) Skilled Supporting Staff in Position as on 31st
December 2023

S. No. Name

Director’s Cell

1. Mr. Surender Kumar

Division of Plant Exploration & Germplasm
Collection

2. Mrs. Manju Devi

3. Mrs. Sharda Devi

Germplasm Exchange and Policy Unit

4. Mr. Arun Kumar

Division of Plant Quarantine

5. Mr. Sat Narayan Thakur

S. No. Name

Division of Germplasm Evaluation

6. Mr. Suresh Ram

7. Mr. Braham Dev Paswan

8. Mr. Ram Kalit Rai

9. Mr. Om Prakash

10. Mrs. Rukhmani

Division of Genomic Resources

11. Mrs. Agya Devi

Division of Germplasm Conservation

12. Mrs. Geeta Devi
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S. No. Name

13. Mr. Nand Kishore

14. Mr. Chandeswar Rai

15. Mr. Sanjeev Paswaan

AICRN-PC

16. Mr. Mahadev Maurya

Experimental Farm, Issapur

17. Mr. Mahabir Singh

Regional Station, Akola

18. Mr. Rajkumar Panjabrao Barse

19. Mr. Arun Diwakar Gadlinge

20. Mr. Mukund Bhaurao Nikose

Regional Station, Bhowali

21. Mr. Anand Kumar

22. Mrs. Tulsi Devi

Base Centre, Cuttack

23. Mr. Saranga Dhar Barik

Regional Station, Hyderabad

24. Mr. G Narsimha Chary

25. Mr. P Gandhi

26. Mrs. D Kalamma

S. No. Name

27. Mrs. Manchala Kalamma

28. Mr. G Narasimha

29. Mrs. G Rajamani

30. Mr. Jonnada Sahadev

31. Mr. N Srinivas

32. Mr. Kamatam Babu

33. Mr. Mekala Yellaiah

Regional Station, Jodhpur

34. Mr. DS Rajpurohit

Base Centre, Ranchi

35. Mr. Vijay Kumar

Regional Station, Shimla

36. Mr. Paras Ram

37. Mr. Rohit

38. Mr. Daleep Singh

39. Mr. Shankar Das

40. Mr. Mangat Ram

41. Mr. Desh Raj

42. Mr. Leela Dhar

Regional Station, Thrissur

43. Mrs. Anitha Komvalappil

(iv) Administrative Staff in Position as on 31st December
2023

S. No. Name Designation

1. Mr. Suresh Kumar Gajmoti Chief Adminis-
trative Officer
(Senior Grade)

2. Mrs. Neha Agrawal Senior Adminis-

trative Officer

3. Mr. Pawan Kumar Gupta Senior Finance and

Accounts Officer

4. Mr. PrasenJit Administrative
Officer

5. Mr. Sushil Kumar Administrative

Officer

6. Mr. Avdhesh Kumar Assistant Administrative

Officer (AAO)

7. Mrs. Sangeeta Gambhir Assistant Administrative
Officer (AAO)

8. Mrs. Amrita Negi Assistant Administrative

Officer (AAO)

9. Mrs. Sanjoo Verma Assistant Administrative

Officer (AAO)

10. Mr. Prabal Das Gupta Assistant Administrative
Officer (AAO)

S. No. Name Designation

11. Mrs. Surbhi Bhagat Assistant Administrative
Officer (AAO)

12. Mr. Yogesh Kumar Gupta Assistant

13. Mrs. Madhu Chawla Assistant

14. Mr. Dinesh Sharma Assistant

15. Mr. Krishan Chander Kundu Assistant

16. Mr. Sanjay Dangwal Assistant

17. Mr. Dev Kumar Assistant

18. Mr. Umesh Kumar Lower Division Clerk

19. Mr. Anant Swarup Lower Division Clerk

20. Mr. Kush Kumar Bhargava Lower Division Clerk

21. Mr. Sunil Kumar Lower Division Clerk

22. Mrs. Sonam Saini Lower Division Clerk

Director’s Cell

23. Mrs. Sunita Principal Private
Secretary

Division of Germplasm Evaluation

24. Mrs. Neelam Khatri Personal Secretary
Hindi Unit
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S. No. Name Designation

25. Mr. Ashutosh Kumar Deputy Director
Vishwakarma (OL)

Security

26. Mr. Umesh Chander Sati Security Officer

Regional Station, Akola

27. Mr. Purushottam Lalaji  Dhoke Assistant

28. Mrs. Smita Dadarao Karale UDC

Base Centre, Cuttack

29. Mr. S K Lal Assistant

S. No. Name Designation

Regional Station, Hyderabad

30. Mrs. Radha Rani Assistant Administrative

Officer (AAO)

31. Mr. M Srinivasa Rao Assistant Administrative

Officer (AAO)

32. Mr. P Suleiman Assistant

Regional Station, Jodhpur

33. Mrs. Leela Sharma Assistant

Regional Station, Shillong

34. Mrs. Lakshmilian Kharnary Assistant Administrative
Officer (AAO)

20.9. Staff transferred /Superannuated/New

Appointments/Promotions

20.9.1. Appointments/Joining

Dr. PK Singh, Principal Scientist joined as HoD, Division of

Plant Exploration & Germplasm Collection, ICAR-

NBPGR w.e.f. May 08, 2023

Dr. Anju Mahendru Singh, Principal Scientist joined as HoD,

Division of Germplasm Conservation, ICAR-NBPGR w.e.f.

May 08, 2023

Dr. Suman Roy, Senior Scale joined DGC, ICAR-NBPGR w.e.f.

April 03, 2023

Mr. S. K. Gajmoti, CAO(SG) joined, ICAR-NBPGR w.e.f.  May

26, 2023

Mr. Sunil Kumar, Technical officer joined DGC, ICAR-NBPGR

w.e.f.  August 30, 2023

Dr. Puran Chandra, Senior Scientist joined to GEPU, ICAR-

NBPGR w.e.f. September 01, 2023

Mr. Rajeev Gambhir, Chief Technical Officer joined, Division

of Plant Exploration & Germplasm Collection, ICAR-

NBPGR w.e.f. October 15, 2023

Mrs. Sunita, Principal Private Secretary, joined Director Cell,

ICAR-NBPGR w.e.f. May 01, 2023

Mr. Ankur Tomar, Technical Assistant joined AKMU, ICAR-

NBPGR w.e.f. September 01, 2023

20.9.2. Retirements

Dr. S R Pandravada, Principal Scientist superannuated on

February 28, 2023

Mrs. Rita Gupta, Chief Technical Officer superannuated on

Ocober 31, 2023

Dr. Veena Gupta, Principal Scientist & Act Head DGC on

August 31, 2023

Mr. S. Mani (CTO) superannuation on February 28, 2023

Mr. Bhatta Ram, Technical officer (T-5) superannuated on

January 31, 2023

Mr. Pushottam L. Dhoke, Assistant at Regional Station, Akola

superannuated on December 31, 2023

Mr. Mohd Mazahar Pasha, Skilled Supporting Staff on June

30, 2023

Mr. Ganga Nand, Personal Assistant, DGC on February 28,

2023

Mr. Anang Pal, Assistant Chief  Technical Officer DGC on

December 31, 2023

Mrs. Kanchan Khurana, PPS Director’s Cell on May 31, 2023

Mr. M. S. Yadav, AAO on June 30, 2023

Mr. Surender Kumar, AAO on September 01, 2023 (FN) VRS

20.9.3. Promotions

Mrs. Indiradevi A., ACTO promoted to CTO w.e.f. June 12,

2022.

Mr. Dayal Singh promoted from Senior Technical Assistant

to Technical Officer w.e.f. May 22, 2022.

Mr. Prabal Dasgupta, Assistant promoted to AAO w.e.f. July

13, 2023

Mrs. Surbhi Bhagat, Assistant promoted to AAO w.e.f.

December 28, 2023

20.9.4. Transfers

Mr. P. K. Jain, CAO(SG) transferred to ICAR-Indian Veterinary

Research Institute, Izatnagar, Bareilly (UP) w.e.f May 22,

2023
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Mr. Gopal Singh, T4 (Driver), transferred to ICAR-NBPGR

New Delhi on November 20, 2023 and relieved on

November 28, 2023.

Dr. Harish GD, Senior Scientist transferred to ICAR-NBPGR

Regional Station Shillong w.e.f December 01, 2023

Dr. Sangita Bansal, Principal Scientist transferred to DGR

ICAR-NBPGR w.e.f December 12, 2023

Dr. Badal Singh, Scientist transferred to Evolution Division

ICAR-NBPGR w.e.f May 16, 2023

Dr. Smita Lenka Jain, Assistant Chief Technical Officer

transferred to PQD ICAR-NBPGR w.e.f. August 25, 2023

Dr. Sanjeev Kumar Singh appointed as Senior Scientist cum

Head, KVK Phek, Nagaland on October 01, 2023

20.9.5. Death

Mr. Mahabir Singh, SSS, Isapur-farm, expired on December 30,

2023

20.9.6. Study Leave

Mr. Rahul Chandora relieved for study leave w.e.f. January

06, 2023

20.9.7. Awards

The Regional Station, Hyderabad won the “Rajabhasha

Shield” for the recognition as the First best institute in

implementation of Hindi as the Official Language for

the Hindi non-speaking region (^^x** {ks=) for the year

2023.

Dr Kuldeep Tripathi was awarded the NAAS Young Scientist

Award (Crop Sciences), NAAS, New Delhi, 2024.

Mrs. Sapna received NAHEP-ICAR Hackathon 3.0: A National

Level award on “Speed Breeding for Crop Improvement”,

and secured II position as Team Amrit Poly in KRITAGYA

(2023).

Dr B. Parameswari, Senior Scientist was awarded S. Sinha

Memorial Young Scientist Award (2022)” at the

University of Mysore, Mysuru, Karnataka, India, during

IPS Platinum Jubilee Conference on ‘Plant and Soil

Health Management: Issues and Innovations’ conducted

on February 2-4, 2023.

Dr Pardeep Kumar was awarded the Young Scientist

Awardduring the International Conference on

“Agricultural Sciences and Technology for Food Security

and Sustainability (ICAFS-2K23)” organized by IIMT

University, Meerut, Uttar Pradesh, May 5-6, 2023.

Dr Kuldeep Tripathi was awarded Indian Society of Pulses

Research and Development(ISPRD) Young Scientist

Award 2023, ISPRD, Kanpur, 2023

Mrs. Sapna received the “Outstanding Scientist Award” for

contribution in the field of Biochemistry by National

Environment Science Academy (NESA) Distinguished

Award SASE-2023.

Dr V Celia Chalam was awarded D.P. Misra and R.N Pandey

IPS Best Women Scientist Award by the Indian

Phytopathological Society, New Delhi.

Dr Jameel Akhtar was awarded Dr Bap Reddy Award (2018-

2020) by the Plant Protection Association of India,

Hyderabad in 2023 for outstanding contribution to

Plant Pathology, especially integrated pest management.

Dr Sherry Rachel Jacob, Senior Scientist, DGC participated

as a member of the Indian delegation for the third plenary

meeting of ISO/TC 331- Biodiversity, held in virtual mode,

from April 17-21, 2023 in France.

Dr Sherry Rachel Jacob was nominated as a conservation

expert from India, in the Adhoc Committee on

Conservation and Sustainable Use (ACSU) of the

International Treaty of Plant Genetic Resources for Food

and Agriculture (ITPGRFA).

Dr R.C. Misra, Principal Scientist, received an appreciation

award for best research in Similipal Biosphere Reserve

by MSCB University, Baripada on July 22, 2023.

Dr R.C. Misra, Principal Scientist, was conferred with Dr. M.

Brahmam Memorial Award for “Plant Diversity

Conservation” with citation by Orissa Botanical Society,

Bhubaneswar on December 17, 2023 during the 46th

Annual Conference & National Seminar, held at

Dhenkanal Autonomous College, Dhenkanal, Odisha.

Dr N. Sivaraj, Principal Scientist conferred with Biodiversity

Conserver Award by the Andhra Pradesh State

Biodiversity Board on May 22, 2023.

Dr. B. Parameswari, Senior Scientist was nominated as one

of the members of the Award Screening Committee

(2022-23) for online evaluation of the various awards of

the Indian Phytopathological Society, New Delhi.

Dr K. Anitha, Officer In-charge and Principal Scientist,

nominated as a selection committee member in January

2023 for choosing the best paper published in the Journal

of Oilseeds Research by the Indian Society of Oilseeds

Research located IIOR, Hyderabad.
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Dr Prasanna Holajjer, Senior Scientist won the Kavuri Sarada

Memorial Award for the Best paper published in Indian

Journal of Plant Protection, vol 50 (1): 51-55 for the

year 2022.

Dr K Anitha, Principal Scientist won the Outstanding

Contribution Award for her services to the Plant

Protection Association of India on the occasion of Golden

Jubilee Celebrations of PPAI during the ICPHM 2023,

held in Hyderabad during November 15-18, 2023.

Dr R. C. Misra received an appreciation award from MSCB

University, Baripada on 22.07.2023 and Dr M Brahmam

Memorial Award for “Plant Diversity Conservation” by

Orissa Botanical Society, Bhubaneswar on December 17,

2023.

20.9.8. Fellowship

Dr Sandhya Gupta was conferred with the Fellowship of The

Linnaean Society of London in March 2023.

Dr Sundeep Kumar was conferred with the Fellowship (2021)

of the National Academy of Biological Sciences (NABS),

Chennai, India on January 25, 2023.

Dr Sherry Rachel Jacob and Dr Amit Kumar Singh were

conferred with the Fellowship of the Indian Journal of

Plant Genetic Resources for the year 2022.

Dr Pragya was conferred with the Fellowship of the Indian

Society of Vegetable Science (ISVS-2022), Varanasi.

Dr Jameel Akhtar was conferred with the Fellowship of ISPRD

(2022) by the Indian Society of Pulses Research and

Development, Kanpur for his contribution to the field

of Pulse Pathology.

Dr Jameel Akhtar, Dr L Saravanan, Dr Prasanna Holajjerand

Dr Pardeep Kumar were conferred with the Fellowship

of the Plant Protection Association of India (PPAI-2022),

Hyderabad for their contribution to the field of Plant

Pathology.

Dr. B. Parameswari, was conferred with the Fellowship 2023

ofthe Society for Plant Research at Pondicherry

University during International Conference cum

Workshop on Plant Molecular Biology and Bioinformatics

on February 13, 2023.

20.9.9. Best Oral presentation

RK Pamarthi, DP Semwal, Soyimchetin and PK Singh were

awarded Best Oral Presentation for the paper entitled

“Expedition of PGR diversity in North Western Himalaya

of India” in National Seminar on Plant Biodiversity for

Food, Nutrition and Health Security in North-West

Himalayas (PBFSNWH), Shoolini University, Organized

by ISPGR, ICAR-NBPGR and Shoolini University from

November 27-28, 2023.

Jyoti Kumari was awarded Best Oral Presentation for the

topic “Search of novel donor germplasm for powdery

mildew resistance in wheat minicore” in the National

Seminar on Plant Biodiversity for Food, Nutrition and

Health Security in North-West Himalayas (PBFSNWH),

Shoolini University, Organized by ISPGR, ICAR-NBPGR

and Shoolini University from November 27-28, 2023.

Pooja Pathania, Venugopal Gowda R. and S. Rajkumar received

best oral presentation for the paper entitled “Molecular

and tepal morphology in delineating vegetable

Amaranthus species complex conserved in Indian

National Genebank” in National Seminar on Plant

Biodiversity for Food, Nutrition and Health Security in

North-West Himalayas (PBFSNWH), Shoolini University,

Organized by ISPGR, ICAR-NBPGR and Shoolini

University from November 27-28, 2023.

Akansha Bajpai, SR Pandravada, Mamta Singh, Sushil Pandey,

Manjusha Verma, Kirti Rani Sharma, Lalit Arya received

the best oral presentation award for the “Identification

of browntop millet (Brachiaria ramosa L.Stapf.)

germplasm for its usage in agriculture diversification”in

II International Conference on “Prospects and challenges

of environment and biological sciences in food

production system for livelihood security of farmers

(ICFPLS-2023)” during September 18-20, 2023 at ICAR-

CIARI, Port Blair, Andaman & Nicobar Islands, India.

Panda RR and Gupta S (2023) received the best oral

presentation award for the “Sustaining Wild Edible Fruit

Treasures: Ex Situ Conservation of Artocarpus

lacuchaBuch.-Ham”in National Seminar on Plant

Biodiversity for Food, Nutrition and Health Security in

North-West Himalayas (PBFSNWH), Shoolini University,

Organized by ISPGR, ICAR-NBPGR and Shoolini

University from November 27-28, 2023.

Jacob SR, Shashank HG, Saha S, Mishra A, Aravind J, Gore

PG and Singh AM (2023) received the best oral

presentation award for the “Conservation of wheat and

barley genetic resources of North-Western Himalayas in

the National Genebank”. in National Seminar on Plant
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Biodiversity for Food, Nutrition and Health Security in

North-West Himalayas (PBFSNWH), Shoolini University,

Organized by ISPGR, ICAR-NBPGR and Shoolini

University from November 27-28, 2023.

Saha S, Jacob SR, Abhijith KP, Arun Kumar MB, Mishra A,

Aravind J, Kumar S, Kumari J, Navathe S and Kumar Y

(2023) received the best oral presentation award for

the “Exploring the Genetic Basis of Seed Longevity in

Wheat (Triticum aestivum L.) - A Genebank Perspective”

presented at the 12th National Seed Congress 2023:

Innovations and Challenges in Quality Seed Availability

under Changing Climate, December 11-13, 2023, Indian

Society of Seed Technology, New Delhi &Vasantrao Naik

Marathwada Krishi Vidyapeeth, Parbhani, December 12.

Dr B Bhaskar, received the best oral presentation award for

the paper entitled, “Identification and Characterization

of Colletotrichum Species Associated with Stem

Anthracnose Disease of Dragon Fruit” in the ICPHM

2023 Conference, held in Hyderabad during November

15-18, 2023.

Dr. Thirumalaisamy, P.P.received the best oral presentation

award in the National Symposium on “Crop Health

Management: Safeguarding Crop through Diagnostics

and Innovations”held on September 29-30, 2023 at

ICAR-VPKAS, Almora (online).

20.9.10. Best Poster presentation

Thendral US, DP Semwal, and Kuldeep Tripathi received the

best poster award for “Impact of climate change on the

temporal and spatial distribution of crop wild relatives

(CWRs) of Vigna spp. in India using the BioClim model”

during the National Seminar on “Plant Biodiversity for

Food, Nutrition, and Health Security in the North-West

Himalayas (PBFSNWH) held from November 27–28,

2023, at Shoolini University, Himachal Pradesh.

D Pal, R Aminedi, AK Singh, V Srivastava & M Singh received

the best poster award for “Detection strategies for

checking unauthorized GMOs in fruit and vegetable

crops of North-Western Himalayan Region: a

precautionary approach” in the National Seminar on

Plant Biodiversity for Food, Nutrition and Health

Security in North-West Himalayas (PBFSNWH), Shoolini

University, Organized by ISPGR, ICAR-NBPGR and

Shoolini University from November 27-28, 2023.

G Prasanna Kumar, Pooja Pathania, Prabhanshu Kumar and

S. Rajkumar received the best  poster award for

“Comparative studies on diversity in Saff lower

germplasm with SSR and SNP markers” in National

Seminar on Plant Biodiversity for Food, Nutrition and

Health Security in North-West Himalayas (PBFSNWH),

Shoolini University, Organized by ISPGR, ICAR-NBPGR

and Shoolini University from November 27-28, 2023.

K Venkatesan, RK Gautam, PK Singh, K Sakthivel, SK Zamir

Ahmed and SS Rao receivedthe best poster

presentation(Online session)on the topic “Effect of

controlled irrigation on greengram and blackgram

genotypes grown under Micro-plot facility for yield and

yield related traits in Andaman Islands” during the

6th International Conference on Advances in Agriculture

Technology and Allied Sciences (ICAATAS-2023) held in

hybrid mode on June 19-21, 2023 at Loyola Academy,

Secunderabad, Telangana organised by SARSD, New

Delhi & Loyola Academy, Secunderabad.

20.9.11. Other recognitions

Dr Sundeep Kumar was elected Member, National Academy

of Sciences, India-2023.

Tomar A, Pandey A, Bhatt KC, Panwar NS and SP Ahlawat

were granted with copyright for the invention entitled

“NBPGR-PDS is a mobile assisted passport data book

that helps explorers to record the passport information

of the collected germplasm in a digital manner”.

Dr V Celia Chalam and Kavita Gupta were recognized as

Expert Member, National Network of Plant Health

Management, NIPHM, Hyderabad

Dr V Celia Chalam, Kavita Gupta, Dr Rakesh Singh Dr Amit

Kumar Singh and Kuldeep Tripathi were nominated as

Editors of the Indian Journal of Plant Genetic Resources

Dr V Celia Chalam was recognized as South Asia

Representative to the International Committee for Plant

Virus Epidemiology (ICPVE).

Dr V Celia Chalam was recognized as Vice President, Plant

Protection Association of India, Hyderabad, India.

Dr V Celia Chalam recognized as Member, APS Collections

and Germplasm Committee, American

Phytopathological Society, USA

Dr V Celia Chalam recognized as Expert Member,

Accreditation Panel, National Certification System for

Tissue Culture-raised Plants, DBT, Govt. of India

Dr V Celia Chalam recognized as Expert Member, Inter-

Ministerial Committee for Certification of BSL-3

Facilities, DBT, Government of India
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Dr V Celia Chalam nominated as  expert Member,

Departmental Research Committee (DRC) meeting of

AMITY Institute of Virology and Immunology, AMITY

University, Noida, U.P.

Dr S. Rajkumar is a member of the Plant & Agricultural

Biotechnology panel for BioCARE program of the

Department of Biotechnology, GOI.

Dr S. Rajkumar is a member of the PCR evaluation committee

for Organismal and Evolutional Biology (OEB)- Plant

Sciences of SERB, Department of Science and Technology,

GoI.

Dr MC Yadav was nominated as IMC member, ICAR-

Directorate of Mushroom Research, Solan (H.P.) w.e.f.

July, 2021 to July, 2024 and attended one IMC meeting

on March 27, 2023 at DMR, Solan.

Dr K. Anitha, Principal Scientist, nominated as an Expert

member for reviewing the synopses of MSc and PhD

students of Plant Pathology discipline from PJTSAU

screened the applications on December 13, 2023.

Dr K. Anitha, Principal Scientist, was nominated as an expert

committee member for screening the applications for

FMC fellowship by PJTSAU and screened the applications

on December 19, 2023.

Dr Jameel Akhtar was nominated as editor-in-chief (2023-

2025) of the Journal of Mycology and Plant Pathology

by the Indian Society of Mycology & Plant Pathology.

Dr Rakesh Singh is the editor of the journal ‘Agriculture’

MDPI, Basel, Switzerland, and Associate Editor of the

Indian Journal of Genetics and Plant Breeding”.

Dr Amit Kumar Singh and Dr Kuldeep Tripathi are inducted

into editorial board of Plos One.

Dr Amit Kumar Singh is inducted into the editorial board of

BMC Plant Biology and BMC Notes.

Dr Kuldeep Tripathi is inducted into the editorial board of

Genetic Resources and Crop Evolution.

Dr S. Rajkumar is a member of the Editorial Board Indian

Journal of Plant Genetic Resources and the journal

“Biotech Today – Pulse of Global Science”

Dr Sundeep Kumar was Guest associate editor in the special

issue of Frontiers in Genetics, ‘Accelerating Genetic Gain

for Key Traits Using Genome-Wide Association Studies

and Genomic Selection: Promising Breeding Tools for

Sustainable Agriculture.

Dr Sundeep Kumar was Guest Editor of a special issue of

MDPI Journal ‘Agriculture Basel’ Application of Genome-

Wide Association Analysis and Genomic Selection in Crop

Genetic Research’.

Dr R. Parimalan is an editorial board member of BMC

Genomics.

Dr R. C. Misra was elevated as ‘Executive Editor’ of the journal

“e-planet” (NAAS Jrn ID E001), and ‘Area Editor’ of

the”Emerging Science”, a quarterly journal.

Dr Jameel Akhtar was nominated as zonal President 2023

(Delhi Zone) of the Indian Phytopathological Society,

New Delhi, India.

Dr Pardeep has been elected as Zonal Councillor (2023) (Delhi

Zone) of the Indian Phytopathological Society, New Delhi,

India.

Mrs Sapna was elected as “Treasurer” of the Maize

Technologists Society of India (MTAI).

20.10. Publications

20.10.1. Research papers

Adhikari S, Kumari J, Bhardwaj R, Jacob SR, Langyan S,

Sharma S, Singh AM and Kumar A (2023). Unlocking the

potential of ancient hexaploid Indian dwarf wheat,

Tritium sphaerococcum for grain quality improvement.

Peer J, 11, e15334.

Aggarwal SK, Hooda KS, Kaur Harleen, Gogoi R, Chauhan P,

Bagaria PK, Kumar P, Choudhary M, Tiwari RK and Lal

MK (2023). Comparative evaluation of management

modules against maydis leaf blight disease in maize (Zea

mays). Eur. J. Plant Pathol. 1-11

Ahmad S, Bhat SS, Sultan SM, Mir NH, Raina SK, Sivaraj N,

Dikshit N and Pala NA (2022). Diversity and ecological

niche modelling studies in Trifolium repens L. (white

clover) in the region of north-western Himalaya, India.

Genetika 54(3): 1083-1100

Akhtar J, Kumar P, Kiran R, Meena BR, Sadhana, Gupta V,

Pandey  S and Dubey SC (2023). First report of Diaporthe

phaseolorum infecting Indian trumpet flower (Oroxylum

indicum) from India. BioResources 18(2): 3101-3108

Akhtar J, Kumar P, Kiran R, Meena BR, Tripathi A, Sadhana,

Pandey S and Dubey SC (2023). First report of Diaporthe

helianthi infecting safflower: A threat to its cultivation in

India. J Phytopath. 171: 145-149
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Anuradha N, Patro TSSK, Triveni U, Jogarao P, Priya PK,

Elangovan M and Pandey S (2023). Assessment of

Genetic Diversity in Finger Millet [Eleusine coracana (L.)

Gaertn.] Genotypes. Indian Journal of Plant Genetic

Resources 36 (1): 105-115

Aochen C, Kumar A, Jaiswal S, Kekungu PU, Shimray PW,

Hajong S, Sangma RHC, Aochen S, Iangrai B,

Bhattacharjee B, Jamir L, Angami T, Pattanayak A and

Mishra VK (2023). Perilla frutescens L.: A dynamic food

crop worthy of future challenges. Frontiers in Nutrition

doi: 10.3389/fnut.2023.1130927

Arya RK, Dahiya GS, Kumar R, Gill RK, Tiwari JK, Yadav CB,

Raiger HL, Kumar S and Kant K (2023). Development

of novel faba bean (Vicia faba L.) for release as a new

cultivar with high yield and protein content. Genetic

Resources and Crop Evolution 1-12.

Ashvin Kumar K, Hossain F, Zunjare R, Chhabra R, Vinutha

T, Duo H, Kumar B, Karjagi C, Jacob S, Pandey S, Naga

NC, Vasudev S and Muthusamy V (2023). Multilocus

functional characterization of indigenous and exotic

inbreds for dgat1-2, fatb, ge2 and wri1a genes affecting

kernel oil and fatty acid profile in maize. Gene 895.

Aswin M, Yadav MC, Gopalakrishnan S, Tiwari S and Mondal

TK (2023). Phenotypic characterization of crop genetic

resources of AA-genome species in rice (Oryza spp.).

Indian J Plant Genet Resour. 36(3): 402-414

Aswin M, Yadav MC, Tiwari S, Bairwa RK, Gopalakrishnan S,

Rana MK, Singh R and Mondal TK (2023). Population

structure and genetic differentiation analyses reveal high

level of diversity and allelic richness in crop wild relatives of

AA-genome species of rice (Oryza sativa L.) in India. J.

Appl. Genet. 64: 645-666

Bairwa RK, Yadav MC, Gopalakrishnan S, Kushwaha AK and

Joshi MA (2023). Morphological and molecular analyses

of grain traits in aromatic rice landrace accessions from

Indo-Gangetic plain region of India. Indian J Plant Genet

Resour. 36 (2): 290-300

Bansal S, Sharma MK, Joshi P, Malhotra EV and Malik SK

(2023). Meta-topolin mediated enhanced in vitro

propagation and genetic integrity assessment in sweet

potato (Ipomoea batatas (L.) Lam). South African J. Bot.

157: 27-36

Bansal S, Sharma MK, Singh S, Joshi P, Pathania P, Malhotra

EV, Rajkumar S and Misra P (2023). Histological and

molecular insights in to in vitro regeneration pattern of

Xanthosoma sagittifolium. Sci. Rep. 13: 5806

Barik SR, Moharana A, Pandit E, Behera A, Mishra A, Mohanty

SP,  Mohapatra S, Shangamitra P, Meher J, Pani DR,

Bhadana VP, Datt S, Sahoo CR, Reshmi Raj KR and

Pradhans K (2023). Transfer of Stress- Resilient QTLs

and Panicle Traits into the Rice Variety Reeta through

Classical and Marker-Assisted Breeding Approaches. Int.

J. Mol. Sci. 24

Bartwal A, John R, Padhi SR, Suneja P, Bhardwaj R, Wankhede

DP and Archak S (2023). NIR spectra processing for

developing efficient protein prediction Model in

Mungbean. Journal of Food Composition and Analysis, 116

Basavaraj YB, Parameswari B, Kumar Ashwini, Jain RK and

Tripathi S (2023). Papaya ring spot virus: Status of 80

years of global research: 135-172, Ed: Rajarshi Kumar

Gaur, Basavaprabhu L. Patil, Ramasamy Selvarajan, Plant

RNA Viruses, Academic Press, 2023, ISBN

9780323953399

Basavaraja T, Anupam T, Chandora R, Pratap A, Manjunatha

L, Gurumurthy S, Singh M, Rana JC, Kumar SD, and

Katiyar PK (2023). Evaluation of phenological

development and agronomic traits in exotic common

bean germplasm across multiple environments. Plant

Genetic Resources, Cambridge. doi.org/10.1017/

S1479262123 000618

Bhanushree N, Tomar BS, Akhtar J, Behera TK, Ellur RK,

Sevanthi RMV, Jaiswal S and Saha P (2023). Genetic

analysis and QTL identification for Phomopsis blight

resistance in egg plant. Plant Breeding 142: 700-710

Bhardwaj R, Lone JK, Pandey R, Mondal N, Dhandapani R,

Meena SK, Khan S and Gayacharan (2023). Insights into

morphological and physio-biochemical adaptive

responses in mungbean (Vigna radiata L.) under heat

stress. Front. Genet. 14: 1206451

Bhardwaj R, Yadav R, Vishwakarma H, Sharma K, Chandora

R, Rana JC and Riar A (2023). Agro morphological and

nutritional assessment of chenopod and quinoa

germplasm-Highly adaptable potential crops. Food

Science & Nutrition, DOI: 10.1002/fsn3.3502

Bharti H, Das A, Mishra AK, Srivastava A, Mangal M and

Sharma VK (2023).  Phytophthora leaf blight resistance

sources in Capsicum annum Leo and determination of

isolate mating type. Agricultural Mechanization in Asia.

54(7): 15459-15467
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Bhutia ND, Sureja AK, Verma M, Gopala Krishnan S, Arya L,

Bhardwaj R, Dash PK and Das Munshi A (2023).

Inheritance and molecular mapping of solitary/cluster

fruit-bearing habit in Luffa. Molecular Genetics and

Genomics 1-12

Bishnoi SK, Malav PK, Singh K, Phuke RM, Choudhary SB,

Sharma HK and Ahlawat SP (2023). Eco-geographic

Survey, In-situ Characterization and Spatial Analysis of

Phenotypic Traits Diversity among the Maize Landraces

Collected from Chhattisgarh. Indian J Plant Genetic

Resources 36(2): 233-242

Chander S, Ghosh D, Pawar D, Dasari S, Chethan C. and Singh

PK (2023). Elevated CO2 and temperature influence on

crop-weed interaction in soybean. Indian Journal of Weed

Science 55(3): 287–293

Chander S, Ghosh D, Tyagi VC, Chethan CR, Pawar D, Gharde

Y, Kumar B and Singh PK (2023). Imazethapyr-Resistant

Jungle Rice (Echinochloa colona) in Soybean Growing Belt

of Central India: A Case Study. Agricultural Research 12:

298–307

Chander S, Gowthami R, Pandey R, Shankar M and Agrawal

A (2023). Cryoconservation of in vitro grown shoot tips

of Cicer microphyllum: a crop wild relative of chickpea.

Cryoletters 44 (6): 360-368

Chandra T, Jaiswal S, Iquebal MA, Singh R, Gautam RK, Rai A

and Kumar D (2023). Revitalizing miRNAs mediated

agronomical advantageous traits improvement in rice.

Plant Physiol. Biochem. 107933

Choudhury DR, Kumar R Maurya A, Semwal DP, Rathi RS,

Gautam RK, Trivedi AK, Bishnoi SK, Ahlawat SP, Singh

K, Singh NK, and Singh R (2023). SSR and SNP marker-

based investigation of Indian rice land-races in relation

to their genetic diversity, population structure, and

geographical isolation. Agriculture 13(4): 823

Darjee S, Shrivastava M, Langyan S, Singh G, Pandey R,

Sharma A, Khandelwal A and Singh R (2023). Integrated

nutrient management reduced the nutrient losses and

increased crop yield in irrigated wheat. Archives of

Agronomy and Soil Science 69(8): 1298-1309

Das P, Grover M, Chauhan D, Mishra DC, Kumar S, Chaturvedi

KK, Bhardwaj SC, Singh AK and Rai A (2023).

Comparative transcriptome analysis of wheat isogenic

lines provides insights into genes and pathways

associated with stripe rust resistance. Indian J. Genet.

Plant Breed. 25;83(01): 52-8

Das P, Grover M, Mishra DC, Guha Majumdar S, Shree B,

Kumar S, Mir ZA, Chaturvedi KK, Bhardwaj SC, Singh

AK and Rai A (2023).  Genome-wide identification and

characterization of Puccinia striiformis-responsive

lncRNAs in Triticum aestivum. Front Plant

Sci.15;14:1120898

Das S, Singh D, Meena HS, Jha SK, Kumari J, Chinnusami V

and Sathee L (2023). Long-term nitrogen deficiency alters

the expression of miRNAs and alters nitrogen

metabolism and root architecture in Indian dwarf wheat

(Triticum sphaerococcum Perc.) genotypes. Sci Rep 13:

5002

Dasari S, Pawar DV, Kumar R, Ratnakumar P, Sondhia S, Singh

PK, Mishra JS, Chander S, Mukkamula N and Kumar BK

(2023). Biochemical and physiological responses of rice

as influenced by Alternanthera paronychioides and

Echinochloa colona under drought stress. Plant Growth

Regulation 103: 119-137

Deepika DD, Padhi SR, Gore Padmavati G, Tripathi K, Katral

A, Chandora R, Abhishek GJ, Kondal V, Singh R,

Bharadwaj R, Bhatt KC, Rana JC and Riar A (2023).

Nutritional potential of Adzuki bean germplasm and

mining nutri-dense accessions through multivariate

analysis. Foods 12(22): 4159

Deepika DD, Tripathi K, Abhishek GJ, Singh N, Sharma R,

Sharma VD, Maurya AK and Chalam VC (2023). Detection

and identification of BCMV resistant germplasm in

mungbean (Vigna radiata) using serological and molecular
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National Bureau of Plant Genetic Resources, New Delhi,

September 22.

Aravind J and Singh B (2023). Virtual visit to NBPGR

genebank. presented at the Virtual Training Programme

on “Management and Utilization of Plant Genetic

Resources”, February 1-21, 2023, ICAR-National Bureau

of Plant Genetic Resources, New Delhi, February 1.

Gowthami R was an invited keynote speaker in International

Conference on Innovative Approaches in crop

Improvement for Sustainable Agriculture (Virtual) and

delivered a talk on In vitro conservation and

cryopreservation of agri-horticulture Plant diversity

organized by JSA College of Agriculture and Technology,

TNAU, India, February 23, 2023.

K Pradheep attended and delivered anoral presentation on

“A note on the occurance, taxonomy, and genetic

resource potential of Sesamum laciniatum, an endemic

wild relative of sesame from Peninsular India’ in the

International Seminar on Advances in Plant Systematics,

Biogeography and Biodiversity Conservation (APSBBC-

2023) held at Dept. of Botany, Botanical Survey of India,

Kolkotta on November 25-27, 2023. 

K Pradheep delivered an invited talk on “Crop Wild Relatives

of Spices, Medicinal and Aromatic plants: What can they

offer? during the National Conference on Spices,

Aromatic and Medicinal Plants for Economic Prosperity

and Ecological Sustainability-2023 organized by ICAR-

CIARI, Port Blair, A&N Islands from October 5-6, 2023.

K Pradheep delivered a talk on “PGR Collection and its

Conservation” to the staff of ICRISAT and Agricultural

Officers of Odisha State Govt. at ICRISAT, Hyderabad

on June 26, 2023.

K Pradheep, participated and delivered an oral presentation

on the topic “A note on ecology, taxonomy and genetic

resource potential of Or yza meyeriana var.

indandamanica, a rare wild relative of rice from Andaman

& Nicobar Islands” during the II Rice Congress held at

NRRI, Cuttack on February 11-14, 2023.

Padmavati G Gore, Gayacharan C, Tripathi K and Wankhede

DP (2023). Genotypic variation for tolerance to

preharvest sprouting in mungbean germplasm.

International Conference on, “Pulses: Smart Crops for

Agricultural Sustainability and Nutritional Security”, Feb.

10-12, 2023 at NASC, New Delhi, pp-168. Organized by

Indian Society of Pulses Research & Development

Pandey Chithra Devi delivered lecture on “Management of

PGR in the Indian National Genebank (2023). “at Leibniz

Institute of Plant Genetics and Crop Plant Research

(IPK), Germany, June 15, 2023.

PP Thirumalaisamy attended and presented a paper on

Resistance to bacterial wilt (Ralstonia solanacearum) in
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eggplant and its wild relatives atNational Symposium

on “Crop Health Management: Safeguarding Crop

through Diagnostics and Innovations” (September 29-

30, 2023) held at VPKAS, Almora via virtual mode.

Sandhya Gupta and Sangita Bansal conducted practical on In

vitro and Cryo-preservation of Plant Genetic Resources

on November 3, 2023 from 4.00-5.30 PM Tave an invited

talk raining Programme on “Management of Plant

Genetic Resources”, organized by CAR-NBPGR during

November 2-8, 2023.

Sandhya Gupta delivered an invited talk on ‘Application of

tissue culture in PGR management’ on 10th Feb 2023,

in ‘Virtual training Programme on management &

Utilization of PGRs at ICAR-NBPGR during February 1-

21, 2023.

Sandhya Gupta delivered Lead presentation on ‘Conservation

of Horticultural Diversity at ICAR-NBPGR’ on 3rd Feb

2023, in ‘Progressive Horticulture Conclave:

Transforming Horticulture Science into Technology’, at

GB Pant Univ of Agriculture & Technology organized by

ISHRD and GBPUA&T, Pantnagar in Pantnagar during

February 3-5, 2023.

Subhash Chander presented a lead lecture on the topic of

Conservation of seeds using cryopreservation techniques

in International Conference on Innovative Approaches in

crop Improvement for Sustainable Agriculture held on

February 23, 2023 in Online mode.

Suma A delivered an invited lecture on “Potential under-

exploited vegetables of Western Ghats” during “National

Conference on Ethnic Vegetables” held on 27th and

28th May 2023 at Dr. YSRHU-College of Horticulture,

Anantharajupeta, Andhra Pradesh on virtual mode.

Vartika and Gowthami conducted Practical on “Embryo

Rescue Technique in Wide Hybridization” in virtual

training programme on “Management and utilization

of Plant Genetic Resource Management” at ICAR NBPGR

during February 1-21, 2023.

Vartika delivered invited lecture in National Workshop on

Plant Tissue Culture/Molecular Marker Technology in

Fruit Crops. On the topic “In vitro germplasm

conservation of fruit crops’ on November 3, 2023 via

online mode in the NAHEP funded National Workshop

on Plant Tissue Culture/Molecular Marker Technology

in Fruit Crops at Acharya Narendra Deva University of

Agriculture & Technology, Kumarganj, Ayodhya, 224 229

(U.P.), India

20.10.5. Poster presentation/Abstracts

Bhaskar B, Anitha K, Parameswari B, Holajjer P, Saravanan L

and Sivaraj N (2023). Identification and Characterization

of Colletotrichum Species Associated with Stem

Anthracnose Disease of Dragon Fruit (OP-15- Page

No.058). ABSTRACTS. International Conference on Plant

Health Management-Innovation and Sustainability held

at Hyderabad, India, from November 15-18.

Gore PG, Gayacharan C, Tripathi K and Wankhede DP (2023).

Genotypic variation for tolerance to preharvest

sprouting in mungbean germplasm. International

Conference on, “Pulses: Smart Crops for Agricultural

Sustainability and Nutritional Security”, Feb. 10-12, 2023

at NASC, New Delhi, pp-168. Organized by Indian Society

of Pulses Research & Development

Hajong S, Bhardwaj R, Pheirim R, Pradhan S, Jain A, Singh S,

Kondal V, Aochen C, Punatemjen T and Uchoi J (2023).

Agro-morphological characterization and nutritional

diversity of Coix lacryma-jobi L.: A potential crop under

changing climate regime. In: 5th International Conference

on “Global Insights in Research and Development in

Agriculture, Horticulture and Allied Sciences” organised

by GH Raisoni University, Saikheda (MP); Just Agriculture

Education Group and AEEFWS Punjab in hybrid mode,

October 5-7, 2023. 100p

Hajong S, Pheirim R, Pradhan S, Aochen C, Punatemjen T

and Uchoi J (2023). Agro-morphological

characterization of Coix lacryma-jobi L.: An important

potential crop from North-east India. In: National

Conference on “Rebooting the hill farming for future

sustainability and livelihood” organized by Indian

Association of Hill Farming, ICAR RC for NEH Region,

Umiam, June 08-09,2023.131p

Holajjer P, Pandravada SR, Ahammed Shabeer TP, Mahatma

MK, Khan Z, Sivaraj N, Anitha K and Pardeshi A (2023).

Metabolomic Profiling of Root-Knot Nematode,

Meloidog yne incognita Resistant and Susceptible

Accessions of  Chilli (OP-84 – Page No.113). ABSTRACTS.

International Conference on Plant Health Management-

Innovation and Sustainability held at Hyderabad, India,

from November 15-18.
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Humayun P, Anitha K, Sarath Babu B, Saravanan L,

Parameswari B, Holajjer P, Bhaskar, B and Sharma R

(2023). Phytosanitary measures for the safe global

germplasm exchange of ICRISAT mandate crops. (PP-

72-Page No.206). ABSTRACTS. International Conference

on Plant Health Management-Innovation and

Sustainability held at Hyderabad, India, from November

15-18.

Kunal, Malhotra EV, Malik SK, Sharma MK, Pant P, Kumari J

and Bansal S (2023). Effect of Phytohormone meta-

Topolin on in vitro Propagation of Rubia cordifolia L. In:

Abstract Book of National Conference onSpices,

Aromatic and Medicinal Plants for EconomicProsperity

and Ecological Sustainability-2023, organized by ICAR-

Central Island Agricultural Research Institute, Port Blair,

Andaman & Nicobar Islands, Oct 5-6, 2023. p. 25.

Malhotra EV, Johnson A, Bansal S and Sharma S (2023). In

vitro propagation and conservation of Zingiber wightianm

Thwaites: an important and endangered wild relative of

Zingiber species. In: Abstractbook of National Conference

on Spice, medicinal and aromatic plants for economic

prosperity and ecological sustainability held on October

05-06, 2023 at ICAR-CIARI, Port Blair (A&N). pp. 24.

Malhotra EV, Johnson A, Bansal S and Sharma S (2023). In

Vitro Propagation and Conservation of Zingiber

wightianum Thwaites: an Important and Endangered Wild

Relative of Zingiber Species. In: Abstract Book of National

Conference onSpices, Aromatic and Medicinal Plants for

EconomicProsperity and Ecological Sustainability-2023,

organized by ICAR- Central Island Agricultural Research

Institute, Port Blair, Andaman & Nicobar Islands, October

05-06, 2023. p. 24.

Panda RR and Gupta S (2023). Sustaining Wild Edible Fruit

Treasures: Ex Situ Conservation of Artocarpus lacucha

Buch.-Ham. In: Agrawal A, Singh M, Tripathi K, Srivastava

V, Pamarthi RK, Negi N (eds) (2023). Book of Abstracts

of the National Seminar on Plant Biodiversity for Food,

Nutrition and Health Security in North-West Himalayas

(PBFSNWH), Shoolini University, Solan, November 27-

28, 2023. Indian Society of Plant Genetic Resources, New

Delhi, New Delhi, pp. 34.

Parameswari B, Bhaskar B, Karthikaiselvi L, Mangrauthia SK,

Anbazahagan P, Sivaraj N, Celia  Chalam V and Anitha K.

Complete Genome Sequence of an Isolate of Cactus virus

X Infecting Dragon Fruit in India: First Record (OP-77-

Page No.107). ABSTRACTS. International Conference on

Plant Health Management-Innovation and Sustainability

held at Hyderabad, India, from November 15-18.

Purwar S, Singh CM, Kumar M, Singh AK, Pratap A, Gore PG

and Singh NP (2023). Genome-wide identification and

analysis of NBS-LRR encoding genes in mungbean (Vigna

radiata L. Wilczek) and their expression in two wild non-

progenitors reveal their role in MYMIV resistance. J. Plant

Growth Reg. 42:6667–6680https://doi.org/10.1007/

s00344-023-10948-7.

Rangappa K, Kumar A, Moirangthem P, Rajkhowa D, Mishra

VK, Layek J, Hajong S, Harish GD, Bhattacharjee B and

Saikia US (2023). Buckwheat (Fagopyrum spp.)- Potential

stress resilient crop for mountainous ecosystems of

Meghalaya (India) under changing climate. In:

International Seminar and Workshop on “CRISPR/CAS-

based Plant Functional Genomics and Computational

Modeling” organised by and held at North East Institute

of Science and Technology, Jorhat, Assam, January 17-

21, 2023. 117p

Roy Debajyoti, Chakraborti Mridul, Kar Meera Kumari, Sahoo

Pritiranjan, Behera Motilal, Samal Pankajini, Pani Dipti

Ranjan and Dasgupta Tapash (2023). Combining biotic

stress resistance alongwith herbicide and abiotic

tolerance in rice mega variety ‘Swarna’ through minimal

use of molecular markers. Poster presented at: 2nd

Indian Rice Congress on February 11, 2023; ICAR-NRRI

Cuttack Odisha.

Saha S, Jacob SR, Abhijith KP, Arun Kumar MB, Mishra A,

Aravind J, Kumar S, Kumari J, Navathe S and Kumar Y

(2023). Exploring the Genetic Basis of Seed Longevity in

Wheat (Triticum aestivum L.) – a Genebank Perspective,

in the “International Conference on Biochemical and

Biotechnological Approaches for Crop Improvement”

held during October 30 to November 01, 2023" at NASC,

New Delhi.

Saikrishna K, Saravanan L, Sunitha Devi R, Aruna Kumari J,

Tripathi K, Anitha K, Nivedhitha S and Sivaraj N (2023).

Morphological and biochemical traits imparting

resistance in cowpea genotypes against cowpea aphid,

Aphis craccivora (OP-95 – Page No.122). ABSTRACTS.

International Conference on Plant Health Management-

Innovation and Sustainability held at Hyderabad, India,

from November 15-18.
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Shashank HG, Jacob SR, Abhijith KP, Arun Kumar MB, Mishra

A, Kumar S, Kumari J, Navathe S, Kumar Y and Sharma

A (2023). Genetic dissection of Seedling Establishment

Traits in Indian Wheat Germplasm Conserved in

National Genebank (Triticum aestivum L.) in the

“International Conference on Biochemical and

Biotechnological Approaches for Crop Improvement”

held during October 30 to November 01, 2023" at NASC,

New Delhi.

Uchoi J, Thakuria D, Hajong S, Reang E, Murasing KK, Dey A

and Markhap O (2023). Exploration and germplasm

collection of citrus spceies in Meghalaya: Future

conservation and utilization. In: International

conference on “Agriculture in Hilly and Mountain

Landscape: An Interdisciplinary perspecetive” organized

by CAU, Imphal, November 22-24, 2023

Yadav T, Gupta S, Malik SK, Pal A and Topno SE (2023).

Desiccation and freezing study on seeds of Dragon Fruit

(Hylocereus costaricensis) In Srivastav RK et al (ed.)

Souvenir cum compendium of abstract. Progressive

Horticulture Conclave: Transforming Horticulture

Science into Technology. Pantnagar, Uttarakhand,

February 3-5, 2023, pp 6. (ab). (Poster)

20.10.6. Review articles

Chandra T, Jaiswal S, Iquebal MA, Singh R, Gautam RK, Rai A

and Kumar D (2023). Revitalizing miRNAs mediated

agronomical advantageous traits improvement in

rice. Plant Physiology and Biochemistry, p.107933.

Gowthami R and Chander S (2023). Book review:  Anjula

Pandey, Pavan Kumar Malav, KM Rai and SP Ahlawat

(2022). Genus Allium L. of the Indian Region: A Field

Guide for Germplasm Collection and Identification,

ICAR-National Bureau of Plant Genetic Resources, New

Delhi, India, 109p + i-vi.. Indian J. Plant Genet.

Resour. 36(02), 317–318.

Langyan S, Khan FN and Kumar A (2023). Advancement in

Nutritional Value, Processing Methods and Potential

Applications of Pseudocereals in Dietary Food: A Review.

Food Bioprocess Technol. 

20.11. Manuals/research bulletin/information

bulletin/brochure

20.11.1. Training Manual edited

Chalam VC, Gupta K, Akhtar J, Khan Z, Kalaiponmani K,

Tripathi A, Bhaskar DK and Singh GP (eds) (2023).

Training Manual of Biosecurity and Biosafety: Policies,

Diagnostics Phytosanitary Treatments and Issues.

Organized under DBT-sponsored project “National

Programme for Quarantine and GM Diagnostics of

Genetically Engineered Plant Material from 4-14

September, 2023 at ICAR-National Bureau of Plant

Genetic Resources, New Delhi-110012. 248p + xivp.

ISBN No: 078-81937111-9-4.

Gautam RK, Kumari J, Tripathi K, Singh M, Chander S,

Pamarthi RK, Hooda KS (2023). Plant Genetic Resources

Management – Theory and Practice. ICAR-National

Bureau of Plant Genetic Resources, 393.

20.12. Technical bulletins

20.12.1. Technical Article

Archak S, Tyagi V, Pragya and Chand P (2023). Exchange

Procedures for Germplasm including transgenics. In:

Training Manual of Biosecurity and Biosafety: Policies,

Diagnostics Phytosanitary Treatments and Issues. (eds)

Chalam VC, Gupta K, Akhtar J, Khan Z, Kalaiponmani

K, Tripathi A, Bhaskar DK and Singh GP organized under

DBT-sponsored project “National Programme for

Quarantine and GM Diagnostics of Genetically

Engineered Plant Material at ICAR-NBPGR. pp 45-50.

Bhalla S, Chimata M Krishna, Gupta K and Chalam VC (2023).

Cartagena Protocol on Biosafety: Overview and

Compliance. In: Training Manual of Biosecurity and

Biosafety: Policies, Diagnostics Phytosanitary Treatments

and Issues. (eds) Chalam VC, Gupta K, Akhtar J, Khan Z,

Kalaiponmani K, Tripathi A, Bhaskar DK and Singh GP

organized under DBT-sponsored project “National

Programme for Quarantine and GM Diagnostics of

Genetically Engineered Plant Material at ICAR-NBPGR.

pp 37-44.

Brahmi P and Tyagi V (2023). Policies and guidelines related

to plant genetic resources management   in e-manual on

Training Program on management and utilization of

plant genetic resources, February 1-12, 2023, ICAR-

NBPGR Publication. 227-231pp

Chalam V C, Gupta K, Khan Z, Akhtar J, Singh MC, Gawade

BH, Kumari P, Kumar P, Meena BR, Kiran R, Maurya AK,

Meena DS, Kalaiponmani K, Tripathi A and Yadav P

(2023). Biosecurity and Biosafety: Concepts,

International Scenario and Safe Transboundary
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Movement of Germplasm In: Training Manual of

Biosecurity and Biosafety: Policies, Diagnostics

Phytosanitary Treatments and Issues. (eds) Chalam VC,

Kavita Gupta, Akhtar J, Khan Z, Kalaiponmani K, Tripathi

A, Bhaskar DK and Singh GP organized under DBT-

sponsored project “National Programme for Quarantine

and GM Diagnostics of Genetically Engineered Plant

Material at ICAR-NBPGR. pp 13-22.

Chalam VC and Ahuja V (2023). Biosafety Clearing House:

Information Exchange on LMOs. In: Training Manual of

Biosecurity and Biosafety: Policies, Diagnostics

Phytosanitary Treatments and Issues. (eds) Chalam VC,

Gupta Kavita, Akhtar J, Khan Z, Kalaiponmani K, Tripathi

A, Bhaskar DK and Singh GP organized under DBT-

sponsored project “National Programme for Quarantine

and GM Diagnostics of Genetically Engineered Plant

Material at ICAR-NBPGR. pp 176-182.

Elangovan M, Hariprasanna K, Pandey S, Pradheep K,

Vetriventhan M, Alercia A, Cerutti AL and Lopez F

(2023). Key descriptors for fonio millets. ICAR-Indian

Institute of Millets Research, Hyderabad, Telangana,

India; ICAR-National Bureau of Plant Genetic Resources,

New Delhi, India; International Crops Research Institute

for the Semi-Arid Tropics, Hyderabad, Telangana, India

and FAO on behalf of the International Treaty on Plant

Genetic Resources for Food and Agriculture, Rome, Italy.

https://doi.org/10.4060/cc8563en

Elangovan M, Hariprasanna K, Pandey S, Pradheep K,

Vetriventhan M, Alercia A, Cerutti AL and Lopez F

(2023). Key descriptors for foxtail millet. ICAR-Indian

Institute of Millets Research, Hyderabad, Telangana,

India; ICAR-National Bureau of Plant Genetic Resources,

New Delhi, India; International Crops Research Institute

for the Semi-Arid Tropics, Hyderabad, Telangana, India

and FAO on behalf of the International Treaty on Plant

Genetic Resources for Food and Agriculture, Rome, Italy.

https://doi.org/10.4060/cc7531en

Gupta K and Chalam VC (2023). Pest Risk Analysis: Concepts

and Methodology. In: Training Manual of Biosecurity and

Biosafety: Policies, Diagnostics Phytosanitary Treatments

and Issues. (eds) Chalam VC, Gupta K, Akhtar J, Khan Z,

Kalaiponmani K, Tripathi A, Bhaskar DK and Singh GP

organized under DBT-sponsored project “National

Programme for Quarantine and GM Diagnostics of

Genetically Engineered Plant Material at ICAR-NBPGR.

pp 128-135.

Rai KM, Arya M and Sharma A (2023). Raashtreey Padaap

Anuvanshikeey Sansadhan Bureau kshetriye Kendr

Bhowali me Sanrakshit Baagavaanee Phasaloka Sankshipt

Parichay, NBPGR, R/S Bhowali.

Rai KM, Arya M and Sharma A (2023). Raashtreey Padaap

Anuvanshikeey Sansadhan Bureau kshetriye Kendra

Bhowali me Sanrakshit AushadiytathaSugandhiy Phasalo

ka Sankshipt Parichay, NBPGR, R/S Bhowali.

Singh GP and Gupta K (2023). Overview of PGR Activities at

ICAR-NBPGR. In: Training Manual of Biosecurity and

Biosafety: Policies, Diagnostics Phytosanitary Treatments

and Issues. (eds) Chalam VC, Gupta K, Akhtar J, Khan Z,

Kalaiponmani K, Tripathi A, Bhaskar DK and Singh GP

organized under DBT-sponsored project “National

Programme for Quarantine and GM Diagnostics of

Genetically Engineered Plant Material at ICAR-NBPGR.

pp 2-12.

Tyagi V, Brahmi P, Yadav SK, Pragya and Chandra P (2023).

Introduction and Exchange of plant genetic resources in

e-manual on Training Program on management and

utilization of plant genetic resources, February 1-12,

2023, ICAR-NBPGR Publication. 224-226 pp

Yadav SK, Pragya and Tyagi V (2023). Procedures for

exchange of germpplasmIntroduction and Exchange of

plant genetic resources in e-manual on Training Program

on management and utilization of plant genetic

resources, February 1-12, 2023, ICAR-NBPGR

Publication. 278-283  pp

20.12.2. Popular Articles/ Publication in Conference

(Abstract/ Extended summaries)

Gowthami R, Padmavati GG, Tripathi K, Pamarthi RK and

Chander S (2022). Foldscope- a cost effective pocket

microscope and its utilization in plant genetic resources

management. Kerala Karshakan. 10 (11):29-37

Hajong S, Uchoi J, Pradhan S and David LB (2023). Ricebean

(Vigna umbellata) An important Potential crop of NE

India. Published by ICAR-NBPGR RS Shillong.

Jain A, Kondal V, Singh M, Yadav R, Jeyaseelan C, Rana JC

and Bhradwaj R, (2023). Nutrient profiling of Indian

buckwheat germplasm-identification of eite lines for
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nutritional security. In. Abstracts book of “15th

International Symposium on Buckwheat for Health” 2-

8th July, 2023, held at Pulawy, Poland.

Kaur V, Gomashe SV, Shashank K, Yadav, et al (2023).

Understanding genetic variability for morphological and

nutritional traits in the linseed germplasm collection at

National Genebank of India. Oral presentation under

the theme “Trait discovery and genomics in plants of

NWH” in National Seminar on ‘Plant Biodiversity for

food, nutrition and health security in Noth-West

Himalayas’ on 27-28 November 2023 at Shoolini

University, Solan, Himachal Pradesh.

Kumari J, Sharma S, Jacob SR, Gupta A, Basandrai A,

Sivasamy M, Vikas VK, Kant L, Mishra KK, Jakhar P,

Kumar G, Jadon V, Kumar S, Kumar A, Gauta RK, and

Singh GP (2023). Search of novel donor germplasm for

powdery mildew resistance in wheat minicore.pp. 9. In

Agrawal et al. (eds) (2023) Book of Abstracts of the

National Seminar on Plant Biodiversity for Food,

Nutrition and Health Security in North-West Himalayas

(PBFSNWH), Shoolini University, Solan, Nov. 27-28,

2023. Indian Society of Plant Genetic Resources, New

Delhi, New Delhi.

Malhotra EV, Bansal S (2023). Indian long pepper (Pippali): a

wonder plant. Scientific India 11(4): 22-23https://

scind.org/article/Indian-long-pepper-Pippali-a-wonder-

plant

Pamarthi RK, Semwal DP, Soyimchiten and Singh PK (2023).

Expedition of PGR diversity in North Western Himalaya

of India” National Seminar on Plant Biodiversity for

Food, Nutrition and Health  Security in North-West

Himalayas (PBFSNWH)” at Shoolini University, Solan

held on November 27-28, 2023.

Roy D, Chakraborti M,  Kar M, Sahoo P, Behera M, Samal P,

Pani D and Dasgupta T (2023). Combining biotic stress

resistance alongwith herbicide and abiotic tolerance in

rice mega variety ‘Swarna’ through minimal use of

molecular markers. In:  2nd Indian Rice Congress

Transforming Rice Research: Recent Scientific

Developments and Global Food Crisis: Extended

summary Book (eds. Kumar et al.), pp. 125-126.

Saravanan M, Sirsam A, Mohan P, Misra RC, Waghmare N,

Kranthi KR and Prasad YG (2023). Genetic diversity

analysis of perennials and landraces of desi cotton

collected from different eco-geographical regions of

India. In: 9th ACRDN International Conference at ICAR-

CIRCOT, Mumbai: Book of Abstract (eds. Shukla et al.)

p. 23.

Sharma BB, Banerjee J and Sharma VK (2023). Nutritional

and health importance of snow peas e-published in

Krishisewa, pp 6pages.

Singh M, Shiwani, Srivastava V, Kaur K and Singh AK (2023).

Genetically modified and genome-edited fruit crops.

Scientific India. 11 (3), 12-17pp.

Singh RP, Kumar V, Kaur V, Wankhede DP, and Singh M (2023).

Alsi: Bahuayamifasalavamunnatkheti ki taqnique.

Anuvanshiki Pravah. PP. 2-5.

Srivastava V, kumari A, Hajong S and Gowthami R (2023).

Blood Fruit (Haematocarpus validus): An Underutilized

species with potential health benefits in Thyroid and

Anemia conditions. Kerala Karshakan english journal.

Published by Department of Agriculture Development

& Farmers’ Welfare, Farm Information Bureau,

Government of Kerela. 11(06): 38-43.

Srivastava V, Kumari A, Hajong S, Gowthami R (2023). Blood

fruit (Haematocarpus validus) an underutilized species

with potential health benefits in Thyroid and Anemia

conditions. Kerala Karshakan e-journal, 11 (6): 38-43.

https://www.fibkerala.gov.in/sites/default/files/

inlinefiles/KKE%20%202023%20DECEMBER.pdf

Suma A, Joseph John K, Latha M, Pradheep K,

Thirumalaisamy PP and Venkatesan K (2022). Cheerayile

jaivaividhyam (English: Genetic diversity in Amaranthus

tricolor). Krishianganam (In Malayalam), 5 (5). October-

2022.

Thirumalaisamy PP and Pradheep K (2023). Millet cultivation:

Current status in the Eastern Ghats section of Tamil

Nadu. Agritech Today, 1(5): 44-46.

Thirumalaisamy PP, Sane Anuradha, Suma A, Pradheep K,

Latha M and Venkatesan K (2023). Wood apple: A fruit

rich in nutritional and medicinal value. AgriTech Today.

Special Issue Nov.2023.

ofrZdk JhokLro] vuqjk/kk vxzoky] thch ikfVy] lknq;'koar ,oa
,l ds dkSf'kd ¼2023½- mÙkd laof/kZr dadksMk Qly ls
vf/kd ykHkA Qy&Qwy ¼flrEcj&vDVwcj] 2023½] 44&46-
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eksfudk flag] yfyr vk;Z] eatw"kk oekZ] lquhy Jhjke xksek'ks] eerk
flag] vkdka'kk cktis;h ,oa lq'khy ikaMs ¼2023½- dqVdh ¼fyfVy
feysV½% [kk| lqj{kk ds fy, mi;ksfxrkA vkuqoaf'kdh çokg]
2¼1½% 101&103-

R;kxh oUnuk ,ao çfrHkk czãh ¼2023½- vuqla/kku ç;kstuksa ds fy,
ikni vkuqoaf'kd lalk/kuks ds vknku çnku dh çfØ;k] vkuqoaf'kdh
çokg] çFke vad 45&48-

izKk] ofrZdk JhokLro] oUnuk R;kxh ,oa KkusUnz izrki flag ¼2023½-
th&ns’kksa ds chp Qy vkuqoaf’kd lalk/kuksa ds fy, ijLij
vkRefuHkZjrk% Hkkjr esa fLFkrh vkSj pquksfr;k¡] vkuqoaf’kdh izokg
vad 2¼1½% 13&19 i`-

la/;k xqIrk ¼2023½- Hkkjr esa th 20 (G-20) f’k[kj lEesyu dk
Hkkjr ds d`f"k {ks= eas izHkkoA vkuqoaf’kdh izokg 2¼1½% 38&41 ì-

20.12.3. E-publications

Baliyan V, Singh D, Verma RK and Kaur V (2023). Agronomic

Practices in Linseed. AgriGate 3(7): 177-181.

Gautam RK, Kumari J, Tripathi K, Pamarthi RK, Chander S,

Singh M, Hooda KS and Singh GP (2023). Plant Genetic

Resources Management – Theory and Practice. ICAR-

NBPGR, New Delhi-110012. 1-393p

Singh M, Aminedi R and AK Singh (2023). Exploring the

potential of next generation sequencing in detection of

unauthorized genetically modified events in India. 

AgriGate - An e-Magazine, 3 (7): 19-23.

Singh M, Shiwani, Srivastava V, Kaur K and Singh AK (2023).

Genetically modified and genome-edited fruit crops.

Scientific India, 11 (3): 12-17.

Thirumalaisamy PP, Suma A, Latha M and Venkatesan K

(2023). Thai nightshade (Solanum trilobatum L.): Boon

to various ailments. Kerala Karshakan e-journal. 10(12):

30-32.

Thirumalaisamy PP, Suma A, Pradheep K and Latha M (2023).

Epilachnabeetle: A threat to cultivation of bitter gourd

and its related species. Kerala Karshakan e-journal. 10(9):

31-35.

20.12.4. Plant germplasm reporter / brochure

Bhatt KC, Semwal DP, Ahlawat SP, Rathi RS, Pandey A,

Chandra P, Kannaujia PK, Malav PK, Pamarthi RK,

Soyimchiten, Panwar NS, Dhariwal OP, Tomar A and Singh

PK (2023). Plant Germplasm Reporter-2022 (Indigenous

Collections). ICAR-National Bureau of Plant Genetic

Resources, New Delhi. Pp 112.

20.12.5. Registration of Genetic Stocks

Gayacharan et al (2023). Chickpea (Cicer arietinum) germplasm

IC275447 (INGR23046) was registered for Ascochyta

blight resistance.

Jyoti et al (2023). Registered wheat germplasm IC112049

(INGR23019) for Terminal heat tolerance.

Kaur V, Aravind J, Manju, Jacob SR, Kumari J, Panwar BS, Pal

N, Rana JC, Pandey A, and Kumar A (2023). Barley

accession IC0650741 (tested as IC0138110-Sel)

registered as genetic stock (INGR23087) for early

heading and early maturity in six-rowed genetic

background.

Kaur V, Manju, Yadav SK, Wankhede DP, Saroha A, Jacob SR,

Pandey R, Sharma AD, Sheela and Kumar M, (2023).

Barley accession IC0650742 (tested as IC0113045-Sel)

registered as genetic stock (INGR23088) for drought

tolerance at seedling and adult plant stage.

Lal C, Kumar D,  Kaur V, Singh J, Kumar L, Ram Pal, Malik R,

Bishnoi SK, Singh C, Jasrotia P, Kumar R, Singh OV and

Singh GP (2023). Germplasm DWRBG15 (tested as HLR-

136, selection from IC0313162) hulless six-row landrace

of barley (IC0650738) with high protein (14.6%) and â-

glucan (6.0%) contents registered as genetic stock

INGR23084.

Lal C, Kumar D,  Kaur V, Singh J, Kumar L, Ram Pal, Malik R,

Bishnoi SK, Singh C, Jasrotia P, Kumar R, Singh OV and

Singh GP (2023). Germplasm DWRBG16 (tested as HLR-

240, selection from the landrace IC82717) of barley

IC0650739 registered as genetic stock (INGR23085) for

high ß-glucan (6.1%).

Tripathi K et al (2023). registered Lentil germplasm IC650748

(INGR23093) for Seed-coat colour anomalies due to

altered anthocyanin pathway.

Tripathi K et al (2023). Registered Mungbean germplasm

IC650749 (INGR23096) for resistance to MYMIV

infection under North Indian conditions.

20.12.6. NCBI GenBank Submissions

Abhishek GJ, Kalaiponmani K, Deepika DD, Tripathi K and

Chalam VC (2023). Mungbean yellow mosaic India virus

isolate CPH23AV13 coat protein (AV1) and AC5 protein

(AC5) genes, partial cds. (Accession No. OQ929494)
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Biradar VK, Nair B, Kumar S, Ayanur G, Shah M, Tekale N,

Parbat J, Kaur V, Rathnakumar AL and Bhoopathi T

(2023). Linseed bud fly isolates (mitochondrial cytochrome

c oxidase subunit I (COX1) gene), CDS. Accession number:

OQ613414 & OQ613415)

Biradar VK, Nair B, Kumar S, Ayanur G, Shah M, Tekale N,

Parbat J, Kaur V, Rathna Kumar AL, and Boopathi T

(2023). Cecidomyiidae sp. isolate Nagpur01 cytochrome

c oxidase subunit I (COX1) gene, partial cds;

mitochondrial. GenBank ID: OQ613414.

Biradar VK, Nair B, Kumar S, Ayanur G, Shah M, Tekale N,

Parbat J, Kaur V, Rathnakumar AL and Boopathi T

(2023). Cecidomyiidae sp. isolate Nagpur02 cytochrome

c oxidase subunit I (COX1) gene, partial cds;

mitochondrial. GenBank ID: OQ613415.

Kalaiponmani K, Khan Z, Gawade BH and Chalam VC (2023).

Meloidogyne enterolobii isolate Sataparai, Tamil Nadu

small subunit ribosomal RNA gene and internal

transcribed spacer 1, partial sequence (Accession No.

OQ826656)

Tripathi A, Akhtar J and Chalam VC (2023).  Xanthomonas

campestrispv. vesicatoria strain XCV 16S ribosomal RNA

gene, partial sequence (Accession no. OQ457621).

Tripathi A, Akhtar J and Chalam VC (2023).

Diaporthephaseolorum isolate Dp1 actin gene, partial CDS

(Accession No. OQ186631).

Tripathi A, Gupta K and Chalam VC (2023).  Callosobruchus

chinensis isolate Cc cytochrome c oxidase subunit I

(COX1) gene, partial cds mitochondrial (Accession No.

OR294175).

Tripathi A, Gupta K and Chalam VC (2023).

Rhyzoperthadominica isolate Rd cytochrome c oxidase

subunit I (COX1) gene, partial cds mitochondrial

(Accession No. OQ569541).

Tripathi A, Gupta K and Chalam VC (2023).  Sitophilus oryzae

isolate So cytochrome c oxidase subunit I (COX1) gene,

partial cds mitochondrial (Accession No. OQ996824).

Tripathi A, Gupta K and Chalam VC (2023).

Triboliumcastaneum isolate Tb cytochrome c oxidase

subunit I (COX1) gene, partial cds mitochondrial

(Accession No. OQ509919).

Tripathi A, Gupta K. and Chalam VC (2023).  Callosobruchus

maculatus isolate Cm cytochrome c oxidase subunit I

(COX1) gene, partial cds mitochondrial (Accession No.

OQ509809).

Tripathi A, K Gupta K and Chalam VC (2023).  Bruchuslentis

isolate Bl cytochrome c oxidase subunit I (COX1) gene,

partial cds mitochondrial (Accession No. OQ572315).

Yadav SK, Kaur V, Singh D, Jat B, Prasad L and Sagar S (2023).

“Candidatus Phytoplasma australasiaticum” clone

LuPHY_IC0498748 16S ribosomal RNA gene, partial

sequence. GenBank ID: OR178439.

Yadav SK, Kaur V, Singh D, Jat B, Prasad L and Sagar S (2023).

“Candidatus Phytoplasma australasiaticum” clone

LuPHY-EC1074585 16S ribosomal RNA gene, partial

sequence. GenBank ID: OR178021.

Yadav SK, Sonia, Arya SS and Kaur V (2023). Hordeum sp.

accessions Hordeum vulgare root abundant factor

(HvRAF) gene. GenBank ID: OR077393 - OR0773404.

20.12.7. Barcodes submitted

Tripathi A, Gupta K and Chalam VC (2023).  Callosobruchus

maculatus isolate Cm cytochrome c oxidase subunit I

(COX1) gene, Barcode ID: NCP001-23, Barcode index

Number (BIN) - BOLD: ACX1369 (Genbank Accession:

OQ685800).

Tripathi A, Gupta K and Chalam VC (2023). Tribolium

castaneum isolate Tb cytochrome c oxidase subunit I

(COX1) gene, Barcode ID: NCP002-23, BIN-BOLD:

AAH8019, Genbank Accession:OQ685802.

Tripathi A, Gupta K, and Chalam VC (2023).  Callosobruchus

chinensis isolate Cc cytochrome c oxidase subunit I

(COX1) gene, Barcode ID: NCP006-23 Barcode index

Number (BIN) - BOLD: AAF8476

Tripathi A, Gupta K, and Chalam VC (2023).  Sitophilus oryzea

isolate So cytochrome c oxidase subunit I (COX1) gene,

Barcode ID: NCP005-23 Barcode index Number (BIN) -

BOLD: AAJ6841

Tripathi A, Gupta K, and Chalam VC (2023). Bruchuslentis

isolate Bl cytochrome c oxidase subunit I (COX1) gene

Barcode ID: NCP003-23 Barcode index Number (BIN) -

BOLD: AFC9077,  (Genbank Accession: OQ685799).

Tripathi A, Gupta K, and Chalam VC (2023). Rhyzopertha

dominica isolate Rd cytochrome c oxidase subunit I

(COX1) gene, Barcode ID: NCP004-23 Barcode index

Number (BIN) - BOLD: ACB4329 (Genbank Accession:

OQ685799).
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Table  20.1: Various PGR awareness programmes organized by ICAR-NBPGR in 2023

Sn. Programme Organised by Date Venue

1. Sorghum Germplasm Field Day ICAR-NBPGR Regional Station,, March 13, 2023 Agriculture Research Station,

Akola Washim, Maharashtra

2. Barnyard millet field day ICAR-NBPGR, New Delhi October 16, 2023 ICAR-NBPGR, Farm

Issapur, New Delhi

3. PGR Awareness cum cleanliness drive ICAR-NBPGR, New Delhi  December 23, 2023 ICAR-NBPGR, Farm

organised on the occasion of “Kisan Diwas” Issapur, New Delhi

4. Germplasm Diversity Day - 2023 ICAR-NBPGR, New Delhi October 13, 2023 ICAR-NBPGR, Pusa Farm,

New Delhi

5. Germplasm Diversity Day - 2023 ICAR-NBPGR, New Delhi March 15, 2023 ICAR-NBPGR Farm,

Issapur, New Delhi

6. Mango Germplasm Diversity Day ICAR-NBPGR Regional Station, May 10, 2023 ICAR-NBPGR Regional

Thrissur Station, Thrissur

7. Promoting Teasel gourd cultivation ICAR-NBPGR Regional Station, May 19, 2023 ICAR-NBPGR Regional

in Kerala Thrissur Station, Thrissur

8. Malabar Tamarind Germplasm ICAR-NBPGR Regional Station, August 10, 2023 ICAR-NBPGR Regional

Diversity Day Thrissur Station, Thrissur

9. Germplasm Diversity Day on ICAR-NBPGR Regional Station, November 20, 2023 ICAR-NBPGR Regional

Abelmoschus and Solanum Thrissur Station, Thrissur

10. Kisan Gosthi on the occasion of ICAR-NBPGR, New Delhi December 05, 2023 ICAR-NBPGR Farm,

World Soil Day Issapur, New Delhi

11. Vigilance Awareness Week ICAR-NBPGR, New Delhi October 30 to ICAR-NBPGR, New Delhi

March 5, 2023

12. Kisan Gosthi on Waste to Wealth’ ICAR-NBPGR, New Delhi October 12, 2023 ICAR-NBPGR Farm,

and ‘Swachhata Programme’ Issapur, New Delhi

13. Gram Sabha for awareness Building ICAR-NBPGR, New Delhi November 10, 2023 ICAR-NBPGR Farm,

about Public Interest Disclosure and Issapur, New Delhi

Protection of Informers (PIDPI) resolution

14. Vigilance Awareness Week ICAR-NBPGR, New Delhi October 30 to ICAR-NBPGR, New Delhi

March 5, 2023

15. 9th International Day of Yoga - 2023 ICAR-NBPGR, New Delhi June 21, 2023. Harbhajan Enclave NBPGR,

New Delhi

16. “PGR Awareness camp/Biodiversity ICAR-NBPGR Regional Station, March 25, 2023 KVK SKUST- Poonch, Jammu,

Fair” Srinagar Qazi Morah, Poonch Jammu

& Kashmir

17. A workshop cum awareness programme ICAR-NBPGR Regional Station, March 23, 2023 Krishi Vigyan Kendra,

on “Conservation of Plant Genetic Resources Akola Selsura, District Wardha of

for Health and Nutritional Security” Maharashtra

under Schedule Caste Sub-Plan

18. PGR Awareness-Cum-Training Programme ICAR-NBPGR Regional Station, March 14, 2023 and Polasara, and Bhanjanagar,

on Plant Genetic Resources Conservation Cuttack March 17, 2023 Ganjam, Odisha

under SCSP programme

19. Exhibition stall depicting activities of ICAR-NBPGR Regional Station, 11-12 May 2023 “Regional Workshop on PPV

Base Centre emphasizing M&AP, Cuttack &FRA Act and Exhibition

vegetable crops, cotton & other crop Agro-biodiversity” at ICAR-

diversity of Odisha NRRI, Cuttack
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20.13. Participation in radio/TV programmes

Dr. Rashmi Yadav delivered a Radio talk on “Til ke germplasm
main vividhta” broadcasted by All India Radio on May 21,
2023.

Dr. Ishwar Singh delivered a Radio talk on “olar dkyhu xUus
esa lgQlyh ,oa [kjirokj fu;a=.k” broadcasted by Prasar

Bharati, Akashwani/Doordarshan on March 21, 2023.

Dr. Ishwar Singh delivered a Radio talk on “xUus dh isM+h
(Ratoon) esa lelkef;d dk;Z ,oa moZjd çca/ku” broadcasted

by Prasar Bharati, Akashwani/Doordarshan on May 02,
2023.

Dr. Ishwar Singh delivered a Radio talk on “'kjn dkyhu xUus
dh mUur'khy fdLesa ,oa cqokbZ” broadcasted by Prasar

Bharati, Akashwani/Doordarshan on September 15,
2023.

participants which included farmers, researchers and
students got the opportunity to see one of the largest
Characterization programme.

20.14.2. Barnyard Millet diversity showcased on the
occasion of World Food Day 2023 at ICAR-NBPGR, Farm
Issapur on Oct.16, 2023

Barnyard millet field day was organized at ICAR-NBPGR,
Farm Issapur on October 16, 2023. The entire set of 1888
diverse accessions of Barnyard millet from the National
Genebankwas grown and showcased for the first time at
ICAR-NBPGR for their agro-morphological characterization.
The occasion was celebrated to realize the goals of promoting
“Shree Ann” as nutri-rich crops envisioned by Hon’ble Prime
Minister, Shri Narendra Modi for achieving food, nutritional
and environmental security. A total of 50 millet researchers,
scientists from various institutions, farmers and KVK
personnel joined this event to have firsthand view of the
genetic variability for future utilization.

20.14. Organization of germplasm field days

20.14.1.  Sorghum Germplasm Field Day (13 March 2023)

A Mega event of Sorghum Germplasm Field Day was
organized on March 13, 2023 at Agriculture Research Station,
Washim. It was organized in collaboration with Dr. PDKV,
Akola and ICAR-IIMR, Hyderabad. The total germplasm of
sorghum conserved in NBPGR National Genebank (~25,000
accessions) was at display in the field. More than 600

20.14.3. One day “PGR Awareness cum cleanliness
drive” organised on the occasion of “Kisan Diwas” on
December 23, 2023 at Issapur Farm, New Delhi

On the auspicious occasion of “National Farmers Day”
on December 23, 2023, one day PGR awareness cum
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cleanliness drive was organized at ICAR-NBPGR, Issapur
Farm, New Delhi. Around 50 farmers participated in this
event. Dr. Rakesh Singh, Head, DGR addressed the farmers
about importance of Plant Genetic Resources. He emphasized
on strategic use of plant genetic resources with efficient soil
health management for food, nutrition and income security
of farmers under emerging climate change situation.

20.14.4. “Germplasm Diversity Day - 2023” at ICAR-
NBPGR, Pusa Farm, New Delhi on October 13, 2023

In his inaugural address, Dr. GP Singh, Director, ICAR-
NBPGR, New Delhi stressed on utilizing the Crop Wild
Relatives (CWRs) and landraces in Indian breeding
programme and establishing collaborative linkages with crop-
based Institutes for better utilization of the germplasm.
During his interaction with the concerned scientists and
participants, Dr. AK Vishwakarma, PC, Sesame and Niger
appreciated the Bureau’s efforts for large-scale germplasm
characterization and developing the core sets in sesame,
cowpea, black gram, etc. Earlier, in his welcome address, Dr.
RK Gautam, Head (Division of Germplasm Evaluation), ICAR-
NBPGR, New Delhi outlined the germplasm activities being
carried out at the Pusa Farm. He also outlined the large-
scale characterization of germplasm through different
projects. Dr. Kuldeep Tripathi, OIC, ICAR-NBPGR, Pusa Farm
showed crop wild relatives of pulses established at the CWR
garden. He urged breeders to use targeted species in their
respective crop improvement programs. Dr PK Singh, Head,
DPEGC facilitated the visit of Yardlong bean grown in
controlled condition with trailing support. Around 4,800
germplasm accessions of different field crops were shown to
the crop experts belonging to the ICAR-IARI, ICAR-IIPR,
ICAR-IGFRI, ICAR-CSSRI, JNKVV, PAU, DBT-NIPGR, RPCAU,
UAS-Bengaluru and ICAR-NBPGR during the occasion.

20.14.5. ICAR-National Bureau of Plant Genetic
Resources, New Delhi organized the “Germplasm

Diversity Day - 2023” at ICAR-NBPGR Farm, Issapur,
New Delhi on March 15, 2023

The Germplasm Diversity Day was organized at ICAR-
NBPGR Experimental Farm, Issapur, New Delhi on March
15, 2023. It was attended by around 60 participants from
13 organizations namely ICAR-IIWBR, Karnal; ICAR- IARI,
New Delhi; PAU, Ludhiana; ICAR-VPKAS, Almora; ICAR-
NBPGR, New Delhi; ICAR-IIPR, Kanpur; SHUATS, Prayagraj;
CSKHPV, Palampur; ICARDA-India; KVK, Ujwa; Nuziveedu
seeds; ZARS, Kalaburgi and GBPUAT, Pantanagar including
five farmers of nearby villages. At the outset, Dr. R K Gautam,
Head, Division of Germplasm Evaluation ICAR-NBPGR
apprised about the germplasm of different crops being grown
at NBPGR, Issapur farm. Dr. GP Singh, Director, ICAR-NBPGR
welcomed all the participants and highlighted the importance
of genetic resources and field days for their effective
utilization. He also expressed his interest in effective
collaboration for trait specific evaluation by NARS
collaborators. He emphasized about the development of
donor for utilization in crop improvement. Dr. Kuldeep
Tripathi, OIC, Issapur Experimental Farm facilitated field
visit. The participants visited the Issapur farm where 4,180
germplasm accessions comprising grass pea (3,000) and
triticale (1,180) are being grown for characterization and
preliminary evaluation. Similarly, 3,571 germplasm accessions
comprising wheat (1831), chickpea (1040) and barley (700)
are being grown for evaluation against abiotic stresses. In
addition, the trait-specific germplasm of faba bean nurseries
are also on display. The participants selected germplasm of
their interest according to their breeding objectives. During
interaction, the participants appreciated the efforts of ICAR-
NBPGR in showcasing the utilizable crop genetic resources
i.e., trait specific germplasm, and crop diversity in landraces.
The farmers were very excited to see the material and
evinced keen interest in wheat material with high sweetness,
bold seeds and thick stem and early maturing chick pea
germplasm. The program was concluded with the vote of
thanks by Dr. Jyoti Kumari, Principal Scientist, DGE.
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20.14.6. Mango Germplasm Diversity Day

A germplasm diversity day for mango was organized on

May 10, 2023 to showcase the diversity of 66 mango landraces

maintained in the field genebank of ICAR-NBPGR Regional

Station, Thrissur and 22 collections maintained by various

farmer conservators.

Celebrated Vigilance Awareness Week from October 30

to March 05, 2023 and conducted different activities viz.;

Integrity pledge, Poster making, Slogan writing, Essay writing

and Debate competition during the week at ICAR-NBPGR,

New Delhi.

Organized a Kisan Gosthi on Waste to Wealth’ and

‘Swachhata Programme’ on the occasion of observance of

Special Campaign 3.0 and delivered lecture on Management

20.14.7. Promoting Teasel gourd cultivation in Kerala

A teasel gourd distribution day was organized by ICAR-

NBPGR Regional Station, Thrissur on May 19, 2023 wherein

more than 25 farmers were supplied with twosets of male

and female plants. Dr. Joseph John, K., Ex-Principal Scientist,

NBPGR delivered a lecture on cultivation practices of teasel

gourd in Kerala. Training on the cultivation practices,

demonstration ofartificial pollination and propagation

method using terminal stem cuttings were also made.

20.14.8. Malabar Tamarind Germplasm Diversity Day

Malabar tamarind diversity day was organized by ICAR-

NBPGR Regional Station, Thrissur on August 10, 2023 which

was attended by 25 participants comprising farmers,

students and researchers from different parts of the state.

Fruits of more than 30 diverse Malabar tamarind germplasm

were displayed.

20.14.9. Germplasm Diversity Day on Abelmoschus and

Solanum

A germplasm diversity day on Abelmoschus and Solanum

was conducted by ICAR-NBPGR Regional Station, Thrissur

on November 20, 2023 to showcase the germplasm and

species diversity, which was attended by 43 participants

comprising researchers/ faculties and scholars from Kerala

Agricultural University and Tamil Nadu Agricultural

University.

20.15. PGR awareness, MGMG and TSP

Organized a Kisan Gosthi on the occasion of World Soil

Day and delivered lecture on Soil health to the participating

farmers on December 05, 2023 at NBPGR, Issapur Farm.
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of Domestic and Field waste on October 12, 2023 at NBPGR

Issapur Farm.

Conducted a Gram Sabha at Issapur Village on November

10, 2023 for awareness Building about Public Interest

Disclosure and Protection of Informers (PIDPI) resolution’

to inculcate the true spirit of participative vigilance among

the public.

Celebrated Vigilance Awareness Week from October 30

to March 05, 2023 and conducted different activities viz.;

Integrity pledge, Poster making, Slogan writing, Essay writing

and Debate competition during the week at ICAR-NBPGR,

New Delhi

20.15.1. “PGR Awareness camp/Biodiversity Fair” at

Regional Station Srinagar under TSP

“PGR Awareness camp/Biodiversity Fair” was organized

by ICAR-NBPGR Regional Station Srinagar under TSP at Qazi

Morah, Poonch Jammu & Kashmir in collaboration with KVK

SKUST- Poonch, Jammu on March 25th, 2023. One hundred

and fifty (150) farmers including women farmers from the

villages of Nangali, Bhaincah, Chandak, Khanetar, Kojra,

Jhullas, Mangnar and others Panchayats participated in the

programme. During the event farmers displayed crop diversity

maintained in their fields and cash prizes were awarded to

the best displays for encouragement.

Celebrated 9th International Day of Yoga - 2023 at Harbhajan Enclave NBPGR, New Delhi on June 21, 2023.
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Table 20.2: Genetic Resources added to the Field Genebank of the Regional Stations of NBPGR during 2023

S No Regional Station Name No. of germplasm/spp. added in 2023

1. ICAR-NBPGR RS, Akola, Maharashtra NIL

2. ICAR-NBPGR RS, Bhowali, Uttarakhand 53 (Wild Allium, Bramble, Garlic, Stone Bramble, Raspberry, Black berry,
Lemon, Indian Magnolia)

3. ICAR-NBPGR RS, Cuttack, Odisha 33  (Costus pictus, Abelmoschus crinitus, Abelmoschus odishae, Abelmoschus
manihot, Andrographis paniculata, Ocimum basilicum var. pilosum, Ocimum
gratissimum, Hibiscus sabdariffa (2), Luffa aegyptiaca, Thespesia lampas,
Cissus quadrangularis, Dioscorea alata (3),  Dioscorea oppositifolia (1), Oryza

nivara and Oryza rufipogon )

4. ICAR-NBPGR RS, Hyderabad, Telangana 01 (Wild Banana -Ensete glaucum)

5. ICAR-NBPGR RS, Jodhpur, Rajasthan 05 (Ficus carica)

6. ICAR-NBPGR RS, Ranchi, Jharkhand 10 (Artocarpus heterophyllus,Aegle marmelos)

7. ICAR-NBPGR RS, Shillong, Meghalaya 09 (Sweet Orange, Rough lemon, Indian wild orange, Lemon, Satkara,

Sour Orange, Khasi Papeda, Hill Lemon and Khasi Mandarin)

8. ICAR-NBPGR RS, Shimla, Himachal Pradesh 43 (Apricot, Walnut, Peach, Almond, Plum, Cherry Plum, Cherry and

Kiwi fruit)

9. ICAR-NBPGR RS, Srinagar, Jammu & Kashmir 24 (Blackberry)

10. ICAR-NBPGR RS, Thrissur, Kerala 96 (Medicinal plants, Musa spp., Artocarpus spp., turmeric, economically
important plants from A&N Islands)

20.16.  FGB Status of RS, NBPGR (2023)

Photographs of some of the accessions established in Field Genebanks of NBPGR during 2023

Garcina indica

Rubus spp.

Rubus nepalense Focuscarica

20.17. Extension and awareness programme

A workshop cum awareness programme on

“Conservation of Plant Genetic Resources for Health and

Nutritional Security” under Schedule Caste Sub-Plan was

organized at Krishi Vigyan Kendra, Selsura, District Wardha

of Maharashtra State on March 23, 2023. It was organized

with local support from from KVK, Selsura.  A total of 130

participants comprising farmers and organizers were part of
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the programme. Women farmers also participated

proactively in the event.

20.17.1. Participated in State level Agriculture

Exhibition (AGROTECH- 2023) during December 27-29,

2023 at Dr. PDKV, Akola, Maharashtra

ICAR-NBPGR, Regional Station, Akola participated in

Agriculture Exhibition organized by Dr. Panjabrao Deshmukh

Krishi Vidyapeeth, Akola on the occasion of 125th  birth

anniversary of late Dr. Panjabrao Deshmukh during

December 27-29, 2023. ICAR-NBPGR Akola exhibited seed

variability conserved in MTS at Akola of Millets, Oilseeds,

Pulses, Amaranth and specimens of Vegetable crops and Crop

Wild Relatives (CWRs). Farmers were apprised on the need

to conserve our traditional seeds and diversify the cropping

system by inclusion of minor pulses, millets and potential

crops to attain nutritional and health security. More than

nine lakh (5.5 lakh) farmers/students/industry people visited

the exhibition during December 27-29, 2023. The farmers

appreciated the efforts carried out by NBPGR specifically for

small millets and oil seeds.

Co-organized two PGR Awareness-Cum-Training

Programme by RS Cuttack on Plant Genetic Resources

Conservation at Polasara, and Bhanjanagar, Ganjam, Odisha

under SCSP programme on March 14, 2023 and March 17,

2023 respectively.  About 210 farmers from SC community

were imparted on seed treatment, line sowing, bio-fertilizer

preparation by scientists of KVK, Bhanjanagar-I. They have

also received seeds, planting materials of different vegetable

crops and small farm implements during the programme.

RS Cuttack organized exhibition stall depicting activities

of Base Centre emphasizing M&AP, vegetable crops, cotton

& other crop diversity of Odisha in the “Regional Workshop

on PPV&FRA Act and Exhibition Agro-biodiversity” at ICAR-

NRRI, Cuttack during May 11-12, 2023. Organised field

demonstration for B.Sc. (Agril.) students of  IGKV, CARS,

Mahasmund, Chhatisgarh on May 19, 2023.

In 2023, the Hyderabad station facilitated various

educational initiatives and study tours. An Awareness

Programme and study tour for over 75 students from

Government Unanai College, Charminar, Hyderabad took

place on February 26, 2022, focusing on medicinal plants.

Lecture topics included “Medicinal plants diversity and their

Conservation in India with special reference to Eastern Ghats.”

Visits continued with 80 B.Sc (Agriculture) students from

USHA Martin University on February 20, 2023, 95 B.Sc.

(Agriculture) students from TNAU-Agricultural College &

Research Institute on March 01, 2023, 46 B.Sc (Ag) students

from PJTSAU on March 15, 2023 & March 17, 2023, and 103

students of B.Sc (Hons) agriculture from College of

Agriculture, Dhule, Maharashtra in July 2023. Additionally,

RS, Akola Participated in State level Agriculture Exhibition
(AGROTECH- 2023) during December 27-29, 2023 at Dr.
PDKV, Akola, Maharashtra

Akola organized Workshop cum awareness programme organized under Scheduled Caste Sub-Plan at KVK, Shelsura,
District Wardha, Maharashtra
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progress and maintenance of the NGB and the in vitro

genebank of DGC.

Dr. G.P. Singh, Director and Dr. Anju Mahendru Singh,

Head, DGC, ICAR-NBPGR inaugurated two new facilities

i.e.new tube well in office premises and drip irrigation system

at ICAR-NBPGR Regional Station, Jodhpur on September 5-

6, 2023.

educational tours included 34 students of III year B.Sc.

(Botany) from Government Arts College, Krishnagiri, Tamil

Nadu on September 22, 2023, and 95 students of III year

B.Sc.(Ag) from Loyola Academy, Secunderabad on September

26, 2023. An Orientation programme for IARI-Mega Hub-

Hyderabad students took place on November 21, 2023.

PGR Awareness programme for students and

farmers:109 students from different colleges [St. Joseph

College, Devagiri, Kozhikode (23), NEHU, Tura Campus,

Meghalaya (24), Sree Krishna College, Guruvayur (32), SN

College, Alathur (30)] and 17 farmers from Wayanad district

visited the ICAR-NBPGR Regional Station, Thrissur for

understanding the PGR activities.

20.18. Distinguished visitors of NBPGR and its

stations

20.18.1. Visits to the Division/ NGB/Regional station

Dr Himanshu Pathak Hon’ble Secretary, DARE and

Director General, (ICAR)visited the Bureau on August 14,

2023 (foundation day of the Bureau). He assessed the

Two groups of thirty seven (37) progressive farmers from UT of Ladakh visited RS Srinagar on August 23, 2023 and
September 11, 2023 and interacted with the scientists regarding mandate and activities of the station

Dr. P. L. Gautam, Chairman, 25th RAC visited the National

Genebank on October 31, 2023

Visit of Dr. Venu Ramaiah,Incharge, IRRI Genebank to

DGC on November 06, 2023 was organized and he delivered

a talk on “Use of Artificial Intelligence in upgradation of

National Genebank.”
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NBPGR organized 50th and 51st Meeting of the Plant

Germplasm Registration Committee (PGRC) on June 12,

2023 and November 22, 2023 in virtual mode under the

Chairmanship of Dr TR Sharma (DDG), Crop Science, ICAR.

Visit of renowned international Citrus scientists, (Prof.

Mikeal L Roose, Dr. David Karp, Dr. Georgios Vidalakis and

Dr. Chandrika Ramadagu) from University of California

(Riverside) and Prof Fredrick Gimmter from University of

Florida, USA and Dr. Franck Curk from French National

Research Institute for Agriculture, Food and the Environment

(INRAE) to National Genebank and Cryogenebank was

organized on December 01, 2023.
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A Webinar on Citrus: Genetic Resources to Genomics was also held.

Following presentations were made by the visiting

scientists.

� The California Citrus Clonal Protection Program: A

Model System For Citrus Germplasm Disease Protection

by Georgios Vidalakis, UC, Riverside, USA

� Comparative Genomic Analysis Illuminates the Evolution

and Domestication of Citrus: The Next Chapter? by Fred

Gmitter Jr., University of Florida, USA

� Conservation of Germplasm of Clonally Propagated

Crops: The US System and Global Context by Mikeal

Roose, UC, Riverside, USA

Webinar was attended by the scientists, researchers,

students of ICAR-NBPGR, ICAR- IARI and other institutes.

Visit of Dr. B.S. Dhillon, former Director, ICAR-NBPGR

to National Genebank was organized on  December 05, 2023

20.18.2. RS Cuttaack

1. Dr T Mohapatra, Chairperson, PPVFRA, New Delhi

visited on dated May 11, 2023.

2. Dr P C Chaurasiya,Asst Prof. PBG,IGKVV, Raipur and 14

UG students visited on May 18, 2023

3. Dr S K Pradhan, ADG, FFC and Dr S K Dash, Principal

Scientist, ICAR-NRRI, Cuttack visited on September 06,

2023

4. Prof. Ruma Pal, Retired Prof. Botany, Calcutta University

visited on October 04, 2023.

5. Dr. Yutaka Sato and Dr. Takanori Yushikawa from

National Institute of Genetics, Mishima, Shizuok, Japan

visited on November 06, 2023.

20.18.3. Regional Station, Hyderabad

In 2023, notable visits to the station included Dr. P L

Gautam, Former Director, NBPGR, who discussed networking

capabilities with local ICAR institutes. Dr. PK Singh, Head of

Germplasm Exploration at ICAR-NBPGR, inspected facilities

in Hyderabad in June. On July 12th, Dr. G.P. Singh, Director,

Dr. PK Singh, Dr. Kavita Gupta, and Dr. Sushil Pandey visited.

Dr. D K Yadava, ADG (Seeds), toured the station on November

7th, conducting an interactive meeting. Lastly, on November

17th, Dr. V Celia Chalam, Dr. Kavita Gupta, and Dr. Zakaullah

Khan from the Division of Plant Quarantine visited and

engaged with the station’s staff.



213

GENERAL INFORMATION

20.19. Other programmes

The station marked the 74th Republic Day, 77th

Independence Day, Hindi Diwas on September 14, 2023, and

Vigilance Awareness Week on October 26, 2023. Dr. Seema

Verma highlighted Hindi’s significance, conducted

competitions, and emphasized integrity. Constitution Day,

observed on November 26, 2023, involved a pledge ceremony

led by Dr. N Sivaraj, underscoring the importance of

transparency and accountability for growth. All staff actively

participated in these patriotic and awareness events at the

Regional Station, Hyderabad.

20.19.1. Regional Station, Shimla

1. Dr. Tej Pratap former Vice Chancellor, GBPUAT,

Pantnagar visited ICAR-NBPGR RS Shimla on dated

February 06, 2023.

2. Dr G.P. Singh, Director ICAR-NBPGR visited ICAR-

NBPGR RS Shimla on dated October 09, 2023

Parliamentary Committee inspection on Hindi Implementation during August 21-23, 2023, Vijayawada

20.19.2. Regional Station, Thrissur

Dr. Sanjay Kumar Singh, Director, ICAR-IIHR, Bengaluru

visited the station on 11th Oct, 2023 and Dr. K Pradheep,

Officer Incharge explained him with the various research

activities being undertaken at the station (Fig. 11). Mr VS

Sunil Kumar, Ex Minister for Agriculture, Govt. of Kerala

visited the station on December 22, 2023.

Visit of Dr. Sanjay Kumar Singh, Director, ICAR-IIHR,
Bengaluru

20.20.  Report of ICAR Sports Meet(Central Zone), 2023

The ICAR Sports Meet (Central Zone), 2023 was held at

ICAR-CIAE, Bhopal, Madhya Pradesh from December 18-21,

2023. The ICAR-NBPGR Sports Contingent took part in

Badminton (Men &Women), Badminton (mixed double),

Volley ball (Shooting), Carom and Chess (Men) and Athletics

Sports contingent in March-past Sports contingent with Trophies
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Felicitated players who would be participating in the
tournament for the last time before their superannuation

Winners with medals

Badminton Zonal Champions Runners up trophy in Volleyball (Shooting)

event as 100m and 200 m race (Men &Women), 1500m

(Men), Relay Race 100m x 4 (Men), Cycle Race, Long jump,

with a total of 20 participants. The ICAR-NBPGR Won Gold

Medal in Badminton (Men), Runners Up in Badminton

(Women doubles), Badminton (mixed doubles), silver medal

in 200m (Men and Women) and Bronze Medal in High Jump

(Men).
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Arial view of CWR garden at ICAR-NBPGR
experimental farm, Pusa campus, New
Delhi

�

Field day of finger millet germplasm
(around 12000 accessions) �

MoU signed between  ICAR-Indian
Institute of Agricultural Biotechnology,
Ranchi and ICAR-NBPGR on 12 May 2023
for undertaking collaborative research

�
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NBPGR exhibition stall at ICAR
convention centre, NASC to have glimpse
of plant genetic resources diversity
conservation efforts

�

“Van Mahotsav” organized at ICAR-
NBPGR, Issapur farm

�

Large scale germplasm characterization
and evaluation at RS, Akola

�
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