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3fgent (Tateft 7): Th Agde AGAY- H[H s IT-3U ATt
il fbeat

ADVIKA (NC 7): A Superior Climate Smart High-Yielding
Chickpea

ol & feTearelel 31 ANIEt ZoT b GIelel, g & delld o
N HIUT, 9erdTe o 60% b ShdTel & dehdl g, Safot Teft
| o7 fopeait & fapTar bl vided & oil Uleit bt haft ot faaifa
& oft IdATChdT TaITC &l A FEHA EABCC3-UhIZ o ABC
| cicuiée oftel (CAABCC3) & Th Sgde Ul Tasles 3iie
| EwIeTey ot Ugdrel ol I8 § il Igerfdlel Zidule, ROS
fecifodfthdrerst e ABA-HIf3TCE idics fizdied !
fodfAd dheds I bl Hgeteftcsdl bl Taldl gl Tg Tosles, Tl
THh ¢t oTee & fo5dm Iram o, 38 ATche-3ifdecs sifSar grer
' S UdATel UL 39MME oiTol AT fdsddt JG 16 A STesT 91T, fA s
3{fgesT BT utenm UfSUTdAEaEy Beh dgdd Geft ol ol fabedt “3ifgaht (Tateft 7)”
(a2l easu pde  faopfad ggl ifgehl 1% 3ifdieh 3uet dt g1 g &8 Tlal dres],
ufder aite Sia) Hee! ufduad glat arest, 3ife sref-2fleft Seft fdseat g, faad
23% sfteT Welel g, 3iie Ig rguifRdd fdee, 8[sh ofg &gol

T, Bicde dIc, 3T B! JedH A U 9N & oft &g Ad g1 Tg fheat bt
3fotieiel dog (efteftameet) grer srelanifad & 3¢ afied o U [Ta.3M. 4222(8), 25
fAdae, 2023] & AT &7 K Wl 30 ATTARNABUT & ST sifegfad g1 warer sfise
it &6t A, 3fghT & TTYD &U A USIE Al BT dobd St g, Tif 316 " BIOE3:
ST dTY 3P P 31T el I 3HTfersfed & ST IEY fereT 1 faeer g, ot
ST -3fe]dpes, I Il dlcs] Tol ohl il ol deTdl < 28l 8l 3Hfgahl & Tl aTes auf
& TSI <ol bl IcTeehdT & qfed 3T Teesd! dosarg uffeAfadt 3 T Td uieor
eell & ATeTet ot 399fiE Bl

Drought stress during reproductive and maturity stages can cause up to 60%
yield loss in chickpea, highlighting the need for high-yielding, drought-
tolerant varieties. A superior natural allele and haplotype of the ABCC3-type
ABC transporter gene (CaABCC3) was identified, conferring enhanced
drought tolerance through regulation of glutathione transport, ROS
detoxification, and ABA-mediated stomatal responses. This allele, derived
from a landrace, was introgressed into the widely cultivated variety JG 16
using marker-assisted breeding, resulting in the improved desi chickpea
variety “ADVIKA (NC 7)”. ADVIKA exhibits 11% higher yield, 23% seed protein,
early maturity, bold seeds, and resistance to major chickpea diseases
including Fusarium wilt, dry root rot, collar rot, and pod borer. This variety is
approved by CVRC and notified in The Gazette of India [S.0. 4222(E), Sept 25,
2023] for central zone cultivation and commercialization. High breeder seed
indents indicate wide adoption of ADVIKA, now part of the “BioE3: Climate
Resilient Agriculture” and “National Mission for Atmanirbharta in Pulses”,
promoting climate-resilient, high-yielding chickpea cultivation. ADVIKA is
expected to enhance national chickpea productivity and contribute to food
and nutritional security under changing climatic conditions in the coming
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Aifce (ToTeft 9): Teh dgde Ay - 3sipes I=-3Ue
arcst =rem fdea

SAATVIK (NC 9): A Superior Climate Smart High-
Yielding Chickpea

qfeTcradT 3iceT & &g & DHIeUl ol chl Iudl 3 50-60%
;.| o bt gifol g1 It g, Ceft feRifa & Fgn-afgsy, wamer 3ua
| 337 T8t TaTT fabedil bl fAhTa PHeell 3ATded® & HldT &l
| FifSagoe Hfif$ o dfdes gfcherer-cau-gfcsared (BHLH)
¥ ciafoserst ace ofiel, CABHLHIO, & TF dgde WIpfdd
| TS 3ilc EWIersy ol Ugdrel o, Uil ABA favelfa3a], W1
3T defl aINATH, 3¢ YUdblel deauu-ddef ofiell ol
fdfad e Ppf Idicel bl Yoffdd fbT fda g
Tgotefiesdl ! gerdl &l Ig Tolm, Uil T I e &
UIed g3, AThe (2wsiers)-sifdecs sfifeor grer siofug
fased Trht (JAKI)9218 H SIeAT I, TAEA Joold ceft Tall
fareat “efcdp (Teteft 9)” famfad gl aifcd 15% sifeld
3udt et & foredt 25% el Tictol g, 3ile Ig Trguifedd faee,
8[Sch UTg &gel, hiese e, 31T Bedt defdh uidl 29N & 37Uell
AT e dhdl &l

gg fobedl delld 3icfeersl dhe (efidisimeef) grer sioqefifed g 3ile aied & erviud
[Ca.3f. 1560(8), 27 AT, 2024] & AT a7 F AT 30T ATaAAdHeT & T
3ifeIgd 81 RS glat & dTe, Alfcdad bl 818 siiee &fis o & A BHIth! Blchiiad]
fAet, fAad deosd HAiad ot [RAA H SIS A 3fTcHAfAefedr Bl Farar fAeT 3T
"BIOE3; TsTsdC SfAfSTe Tiffarede” 3iie "SId! & 3TeAfotefedr & ST ersdia faers
Wefl ugasl ol AU fAs T

Drought stress at the maturity stage causes up to 50-60% yield loss in
chickpea, highlighting the need for drought-tolerant, high-yielding varieties.
Molecular breeding identified a superior natural allele and haplotype of a
basic helix-loop-helix (bHLH) transcription factor gene, CabHLHIO, which
enhances drought tolerance without affecting agronomic performance by
modulating ABA signaling, regulating root and shoot biomass, and
influencing photosynthesis-related genes. The drought-tolerant allele,
derived from a landrace, was introgressed into the popular variety JAKI 9218
through marker (haplotype)-assisted breeding, resulting in the development
of improved desi chickpea variety “SAATVIK (NC 9)”. SAATVIK shows 15% higher
yield, 25% seed protein, and resistance to major chickpea diseases including
Fusarium wilt, dry root rot, collar rot, and pod borer. This variety is approved
by CVRC and notified in The Gazette of India [S.0. 1560(E), March 27, 2024] for
central zone cultivation and commercialization. Post-release, SAATVIK gained
wide popularity with high breeder seed indents, driving pulse self-sufficiency
under changing climatic conditions and supporting the “BioE3: Climate
Resilient Agriculture” and “National Mission for Atmanirbharta in Pulses”
initiatives.
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UTdes &l BAS & Jere & AT de1-cfisiia sNp
ofteilersfaor g2

Pan-genome SNP Genotyping Array for Accelerated
Crop Improvement of Rice

AL Tyl i, T # gl dme9ok dei-uflehial SNP
e el (IndRA),dTae & ST Aefad fasar I 2l
[ —— ?J?s’El‘:fFo’&rUT—a‘q’Sﬂ ﬂ ﬂ@ ra ﬁﬁ
UgdTal dhedl 8, Tl afseleled Sihed uflelldl &
R aeuf®d 21 IndRA oedta G dfed
| Hoeide-dfdfthed (Ger-ftetian)
afdrersiaiie ewed uftelldl & UTtd SNPs ol
bsel hedl g, foldd df¥d dde
AHHBIH BT AU hded (Al gl Tg
dedla mURe 3 afticy # Eitet

(TNd: 1. TG DT Ufder 3ile i) fosaTefOifean, amejdfelds eferar udtern, 3ite
grefafect edichel WA HUANN & 5T
Ut gl
Ig ¢ TaHlfdTers AfGI3The-3ifdecs fAoarre 3T dielfdd fadoaes W
HHaffAcrer-sifeiecs e & ST Th Tgafst whewisl & U & aff Brer el g,
A& a1des & e & duft 3Tl &1 IndRA o1 30,000 TTdeS S1dfell I HAleilersga
fasa 8, oit sach! AT, faaretiadr 3fie AUsitadr o1 gerfdT 81 88 ddbolids bl
TS UGN & ST o folofl fRdeTd! I Abeoargdd &1 fedr I 8l ¢e
feehddl & ST AUD dicilersfUer beaeelsuiers ol dadl dalld gL, IndrRA &
AT~ 3Ho[hes, dolla- AW dT I IUUT ol dTest ol <hl fasedil &b dffer faohre
bl &faTdT g, ol Add fdohTd & — 2[cd & (SDG-Zero Hunger) Tl 3Tfoisfg
81Ted b Je.edl A ATeTof It

A first-of-its-kind 90K pan-genome SNP genotyping array, Indian Rice
panArray (INdRA), has been developed for rice, enabling the identification of
novel trait-associated genomic variations often missing from traditional
reference genomes. INdRA captures diverse cultivar-specific (pan-genome)
variations, particularly of Indian origin, alongside reference genome-derived
SNPs, providing superior coverage of global rice germplasm. The array has
wide-ranging applications in Indian trade and commerce, including DNA
fingerprinting, genetic purity testing, and hybridity assessment. It also serves
as a versatile platform for genomics-assisted breeding approaches such as
trait association mapping, marker-assisted selection, and genomic selection,
accelerating rice improvement. INdRA has been applied to genotype
approximately 30,000 rice samples, demonstrating its robustness, scalability,
and reliability. The technology has been successfully transferred to multiple
private stakeholders for commercialization. By enabling comprehensive
genotypic characterization for trait discovery, INdRA has the potential to fast-
track the development of climate-resilient, stress-tolerant, and high-yielding
rice varieties, contributing to SDG-Zero Hunger and Atmanirbhar Bharat

goals.
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vieal B3 Sol a1t Tetl fseat fAdal Gesl ot T 3ite 3ua
Agfe

Early-Flowering Chickpea with Increased Flower
Number and Enhanced Yield

qfeer ge fotefe &dt ared gehifdecd & fST & fST
o] Bocs ol dTe3t Tl fobedil bl faahrer srcdfelch
TGl g, difcs g 3ofech 31T S BHIA Bl ol
Hedl g, B 3fafel dl Blel dedT g, 3ie fafaest
3fifdeh 3iIC Wifdeh dofral & Ufddpes Yafdl ol aff
T PHedl gl AlfsarIoe ST TEeufl of CLAVATA
tftel (CacLv3) & Brafaics &U & dgde Uiplidad
Tl 3{Ie gWlersy bl Ugdlel ohi, il dal & ge
tfdemhe Afleed (sam) fewhefelters, Bes 3ilel bl
AT, dAT o3l ol H&AT Bl el dies offsll &
vaeyers &1 fodifdd deds elfdld wear gl
CaCLV3 & Th 9gde gW3IeIsy ol Aldhe-3ifdecs
SCIielel gl BIhOY sty Seft ol &t fased
Aot 11 & HaATdel fdar I, fAad 3ifeles Bes 3T
dgde ot 3UoT arest 3fie et Posel dredt Tell

(Zha: 8T, &dﬁ;%ﬁldmﬁ? = 4 =
g Wt B 37 IUI DI Yaffad AT et sifeies ot St 81 ailed & 9 UatTal e
Wt 3112 3UANT &b AT Th olg g1 fobed &b U & Faffdd Rt b b 5 o7g
fob et T ICAR—AICRP T ol o ULIelUN Ug -AVT2 Adcdichel fabdl oI Z&T &l

The development of early-flowering chickpea cultivars adapted to rainfed
agro-ecosystems is highly desirable, as it optimizes resource utilization by
reducing fertilizer and labor inputs, shortening crop duration, and mitigating
the adverse effects of multiple abiotic and biotic stresses. Molecular breeding
strategies have identified functionally superior natural alleles and haplotypes
of the CLAVATA gene (CaCLV3), which regulates shoot apical meristem (SAM)
differentiation, flowering time, and flower number by modulating the
expression of a wide array of flowering-promoting genes. Marker-assisted
introgression of a superior CaCLV3 haplotype into the popular Indian desi
chickpea variety JG 11 has led to the development of an early-flowering
chickpea line characterized by a higher flower number and enhanced seed
yield and productivity, without any compromise in agronomic performance.
This improved marker-assisted breeding line is currently being evaluated
under the ICAR—-AICRP on Chickpea Trials-AVT2 for its potential release as a
new national variety for large-scale cultivation and use across India.
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Joold IcdTeahdl 312 TifAd Herd & AT Iugs Hieft aan
fdseat

Erect Chickpea with Enhanced Productivity and
Suitability for Mechanical Harvesting

el Telr fobed Tl 31Tl 3UoT Gof o ATl-2Eme Heftel
& HeTe b 5T IUYh gl, T fddhlel Idgahdl Jalel
e Iol bl Wl hT Brefedr & Here B & ST
Heaquf gl AlfsadIese sifesr o yarel & afdsd
gfcsereT-au-gfdad (bHLH) gidfobterel tharee offd,
CabHLH121, & d&de Wphidd TaIe 3T gwiersy
&1 ggdTel bl 78, Wil Cawus a1 & dTece SI[eee
& ATIHA & dol &b g[c Tflhes AR’ (SAM)
Jfafafe afe WY Ht Teden B AT Hedr gl
CabHLH121 & T Sgde ewaiclay ol ATche-3ifdecs
Soiscrelel & BB Aedid ¢eff fdear wuft 1 &
HaATder fadr I, foldd Toh 3@l 3Udl Gol dlost

= fteft ol favear fpfeta g2l oot i el o
eftem w3t 1 TaNfad T g, sadht el sieaeT & Ad 3 25%

(Sd: 1. Ta&Y Fele 31fefes UTe) IMT o1 Aehd & el 15% 31 3ud
RIECAKIEACES)) fAes Tpdt 2|

g el FefteT & ders ol HTaTeT Folldt & 3f1e Tiaflel ol dgde IUWT PHed! &
fAaA pfY AP o Jfe et | Tg <78 fobeat 318ff ICAR-AICRP on Chickpea (AVT2)
& 3favfd udteror & g, difds 58 TH olg erseid fdsedt & &U o Widt faban o sl

The development of erect chickpea varieties with stable yield performance
and suitability for mechanical harvesting is essential for enhancing
productivity and profitability. Molecular breeding efforts have identified
superior natural alleles and haplotypes of a basic helix-loop-helix (bHLH)
transcription factor gene, CabHLH121, which regulates shoot apical meristem
(SAM) activity and plant architecture through modulation of the stem cell
master regulator CaWUS. Marker-assisted introgression of a superior
CabHLHI21 haplotype into the popular Indian desi variety JG 11 (spreading to
semi-spreading type) resulted in an erect chickpea line with improved yield
and productivity. The erect architecture, achieved without compromising
agronomic traits, allows 25% higher planting density, leading to an overall 15%
yield and productivity gain. This restructured plant type facilitates efficient
mechanical harvesting, rational land use, and enhances farm profitability.
The improved line is currently under evaluation in the ICAR-AICRP on
Chickpea (AVT2) for potential release as a new national variety.
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TATE Aea: ofiel effer & 9ot HaA-Barge ars i 3ie
HAolgd N

Smart Mustard: Gene Editing Delivers Low-Toxin
Seeds and Strong Plant Defence

g, STdlal g fawe, dsilfeldh, foich-2r. .
off. 3fe] &. & odcd &, Brassica
juncea (&) & GTRI 31T GTR2 Ttail
& e JAGUI Bl Tdh AT Tfde bl
& ST CRISPR/Cas9 ddbofld bl
3gger fosgr,  difes dtd A
TRhldellcse ot ATAT hal &l cdfdbel
31 f&o[ut o 2afl &faTdT Joft 281 Jogiel
&fof o Ieaehifdsiiose ol HAT BT ~140
& "eTdhe ~20 umol/g gT8 de ddb hd
e fear

gl Tfee ol 978 wIgail &, Isabifdeilose Ufadl & RATelididd &l I/ 3iiE Sclerotinia
sclerotiorum @Il Spodoptera litura W& Hie-IPN & Ufd AAecH Bl Bhal BT
faetr ufaal & feeT o warer et 281l Ig fafe siqef ‘oot e sfie sifdfes Ut
Taehifeieiicse” dTcst Sieell ol fdebleld dhed! g, folddl 2IoT Ufdelerdh fafdT 3ie 3uol
§eDHeIe CEdl &l

Under the leadership of Dr. Naveen Chandra Bisht, Scientist, BRIC-NIPGR,
CRISPR/Cas9 was used to simultaneously edit multiple homologues of GTRI
and GTR2 in Brassica juncea (mustard), aiming to lower seed glucosinolate
content while retaining defense in other tissues. They achieved a drop in seed
glucosinolate content from ~140 to as low as ~20 pmol/g dry weight. In the
edited lines, glucosinolates redistributed to leaves and remained high in foliar
tissues without reducing resistance to Sclerotinia sclerotiorum or Spodoptera
litura. This strategy produces the ideal “low-seed, high-leaf glucosinolate”
mustard with intact defense and yield.
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UTdS Hl BHS Bl TATA ATt AloT:
2fter sorEe SeT-ufdeleft Tmas &t fhaA

Groundbreaking discovery to save rice crops: Sheath
blight-resistant rice lines

fSiep-21. Ul. oft. 37e], &, b dailfoiob, . INUTes oft
o bl 373 &, eferchdf3 of efter swise
ATt & B ATt Ard® H e [Awfad
&6 gl ABICIfhdd WITes TFTHsTh Rhizoctonia
solani & HIEUT glal aTesT effel &»Tge ST, ITa
& gad fAemerdmrdt dtenfeat & & T &l 5
S T & TS 20% B TG & Al B
dSTTfolehl of Th Walfcd dichd ol Wid i 3iT
S DRR &Tef 3il¢ Zgulfl vieft 3= Uerare aret
fosedl A faurfAa fasam 21 ufdeielt aras ot
fooedl Jucse oigl &1 Tolsmgdlflsme &
A\ | Tos1iIerd iviae & foo-Tersmsdiviiame (o7

' feoedl)  3fe 3MTEEfU3e-3mgangamesne
efter sTse wfdeieht araes (goerare) of Fgh U A efia s@Ise
(1 - 3HTE.3TE.3ME.3ME,ETEE)  eygoteficsdr & fo5C Tb Halfees Bibel

& UgdTel bl & 31T gd I Ul dics! ATdes bl AIT-fhedil I3MeaiTe &t 3ite Zaurf
3 GATfed fhdT €1 Th a1 Td! & ST Uel fht Wil U, A fdsed &¢ AT eftel ssrse
& THILUT gl dTed 3IIT 50% Sichellel & §d eichd! gl fdofad draes bl fabedil bl
TddATeT H B TRITell U2 ULteioT Ies 2al &1 So1 Ufaeielt erar faseail ot Uufidseur uorfa
T2 el

Led by Dr. Gopalijee Jha, a scientist at BRIC-NIPGR, researchers have
developed rice lines resistant to sheath blight disease. Sheath blight disease
caused by a necrotrphic fungal pathogen Rhizoctonia solani is one of the
most devastating diseases of rice. It causes up to 20% yield loss annually. The
disease-resistant rice lines are not available. Under NIPGR's flagship project,
BRIC-NIPGR, New Delhi, and ICAR-IIRR, Hyderabad, have jointly identified a
genetic locus for sheath blight tolerance and introgressed the resistance
locus into high-yield rice mega-varieties DRR Dhan and Swarna. Once
introduced for cultivation, these lines could save about 50% of the losses
caused by sheath blight every year. The developed rice lines are currently
undergoing multi-location trials. The registration of these resistant donor lines
is in progress.
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dedl Joft Hueps:
Aed 3ie Al BT TATen

Mustard becomes a superfood:
A treasure trove of health and prosperity

31 oidiel dg fate, datfeldp, fads-2r. .
ot 31c]. Tol. b Sidcd , Fed! A AOP2
Uffel Bl CRISPR/Cas9 ddboildd ohl
SEAAT hedh Tfse fohar I, fadad
TRhIeThiolol bl AT d6 Igl Ig
qfp TePBIehel A geddl g, ol
e 3l g8 TNT & §d1d A Fcg
Fedl gl 50 H & Tl Ugs bl
qosoll & wTeT Ui ah &1 918 &l &Ted ot
9 fAfSTST gaeae 3 Teal ol Tt gidt
gl

(&g : 8T, o1dlel dg fawe)

IeachIeTthfolol & 87eU¢ &l fdcgal thales ol 3T oy dics] Edreddefcs s o
oo Achdt g, foiad fobdTail ol 31feidhs 3T Ut dheel 91 HAGq (Ao Adhd! gl Tg
3adfic & fob s @ & &eell & folafd o1 derar faesan folerdt Jmefior srefedaearn

FAoTgd grfl|

Under the leadership of Dr. Naveen Chandra Bisht, Scientist, BRIC-NIPGR, the
AOP2 gene in mustard was edited using CRISPR/Cas9 technology, increasing
the amount of glucoraphanin. This compound converts into sulforaphane,
which protects against cancer and heart disease. Mustard is now more
nutritious and flavorful. Mustard is cultivated on 9 million hectares in India.
Glucoraphanin-rich mustard can transform an oilseed crop into a high-value
health crop, helping farmers earn more. This discovery will boost mustard
exports, strengthen the rural economy, and position India as a leader in the
healthy food market.
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Tacs ol BB DI uedTo fadT:
3fekes Uerare, Hal ol

Supercharging Rice Crops:
Higher Yields, Lower Costs

faep-2r. ur. oft. 3fe]. &, ofg fecwl &
deTifeien! o, &1 fAde et & i &,
gIdes & OsPHOI;2 Utel &1 Tfee deal
® [T CRISPR/Cas9 ddbefldd bl
39T fobd, fAdd Hiethe 3/delyor
& FEITe g3 | T ofiel qell oY fAegt &
Wighe, 0l Th ddd! YN ddd &, bl
Perdl & 3delfidd dheal o deq
(Zd: BRIC-NIPGR) Tedl g1 S 1A bl UGrare i 20-

30% ohl Feldc! ¢&l TS| aTed A ITdes ol Td! 44 fAfSTT gacae 8 H gidl 81 I8
depofich BIehe Jdedhl &b ITUNT bl DA ol A dAce b dbdl ¢, f[Aad fharel
1 3fdfdh S<d &l dbaft ge1 SuT & FHeffad & & Tl Feeall AvTed evft, gafaeur
ot Zer gt 3ie TTae o foafd & e deds affedia sefederit ol derar fA

Scientists at BRIC-NIPGR in New Delhi, led by Dr. Jitender Giri, used
CRISPR/Cas9 technology to edit the OsPHOIL,2 gene in rice, improving
phosphate absorption. This gene helps plants efficiently absorb phosphate,
an essential nutrient, from the soil. This resulted in a 20-30% increase in rice
yield in controlled conditions. Rice cultivation in India covers 44 million
hectares. This technology could help reduce the use of phosphate fertilizers
leading to additional saving to farmers. This discovery will strengthen food
security, protect the environment, and boost the Indian economy by
increasing rice exports.
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AT A slTgeiviol Bt Tda:
Phytoglobin1 #fisi &t 518 @it

Nitrogen-saving inrice:
New discovery of the Phytoglobinl gene

fep-Traroftaeld, o feow! & sl orcter
T BPIdt & Giga H, dSlferdl 9,
Phytoglobinl Uftel 1 3NdeCaeldd hid
IS A SISgIolel b SEddAISd i efHAdT bl
SEIdT gl g ool olisfeah 3ifaress ol foidfad
@edl g fad W & 3dep o off sifdhds
gerdre ¢ dohd g1 Ig ofiel ofisfee 3iicenss
(NO) T fad=ur dear g fAad @ &
SiTggIolel 3ddeh &b JUAWT b AT 3ifeh U
Sol A derd g1 g1 3uefT (pharmacological)
el sifass EhaAfAT3UaTe  qom  3foidfelds  (genetic) g&dU gl
& 91¢ BA sz ivel uRfRfIAN A FfASG NO & Tae B HA Bl & &8

3I1TC ITE Y 3ffhfaict agge giamde (HATs) Wid NRT2.,
(SNd : ST TTCTer T pYict)  NRT2.3 3fiC NRT2.4 i 3ifeledfch & gfes ot
ISl

sof giaaicel bl aet g8 sifetdfth & sTTsgiviel bl 3raelyor 3fie sifafdcsersT dgde
3T, fA b URUTHEIEY SiggivTol 3UTNT Gardl (NUE) & gfes €51 Tg eilel foishs NO
@I Thddl el dieh oldiel WlHemelel fddbidd dbael ol Th 3HTelulelcs AN Uedd
edT g, folog fafaloot BiE-uifdfedided dail (agro-ecosystems) & M) faar o
dhdT g difds NUE & geiTe fhdT Uil &idh| SeTdl Siigglviel 3dedhl i 3Taedchdl Bl
gft, uafaeofia eifa & weft smeafl, faseret &t sma & gfe E9ft dam dda o
(sustainable agriculture) W SdT A

Scientists at NIPGR, New Delhi, led by Dr. Jagadish Gupta Kapuganti, have
enhanced nitrogen use efficiency in rice by overexpressing the Phytoglobini
gene. This gene regulates nitric oxide (NO), which enables plants to produce
higher vyields with less N-fertilizer. Reduction of systemic NO by
pharmacological and genetic manipulation led to enhanced expression of
High aoffinity nitrate transporters (HATs) such as NRT21, 2.3 and 2.4 which
increased nitrogen uptake and improved nitrogen assimilation, thus
increasing the nitrogen use efficiency (NUE). The finding offers a promising
pathway to develop novel NO scavenging formulations that can be applied to
different agro-ecosystem to improve NUE. It will reduce the need of N-fertilizer
thus help in reducing ecological damage, improving farmers income and
paving way for sustainable agriculture.
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Disclaimer:

All estimates presented in this brochure are based on
controlled laboratory experiments and  preliminary
evaluations. These figures are intended solely to illustrate the
potential of the discovery. Actual outcomes may vary
depending on field conditions, agronomic practices, local
disease pressure, and environmental factors. These
estimates should not be considered definitive or universally
applicable  for policy, commercial, or economic
decision-making.

dtemensHi-ga urey AT srgEu S
SISUTT 3T 3Tt ART
7% feeft -110067

BRIC-National Institute of Plant Genome Research
Aruna Asaf Ali Marg
New Delhi -110067

® 6 6 06 0 O ﬂ&l’l’?aﬂ g '\lﬂ'
® © 6 06 0 0 O A RIS fIHET &7 GiTe
® 6 6 6 06 0 © L BRIC

e 6 6 6 0 © v a DBT Organization




	द्विभाषी ब्रोशर BILINGUAL BROCHURE
	बीआरआईसी राष्ट्रीय पादप जीनोम अनुसंधान संस्थान
	BRIC NATIONAL INSTITUTE OF PLANT GENOME RESEARCH


	अद्विका (एनसी 7): एक बेहतर जलवायु-अनुकूल उच्च-उपज वाली चना किस्म  ADVIKA (NC 7): A Superior Climate Smart High-Yielding Chickpea
	चने के रिप्रोडक्शन और मैच्योरिटी स्टेज के दौरान,सूखे के तनाव के कारण, पैदावार में 60% तक नुकसान हो सकता है, इसलिए ऐसी चना किस्मों के विकास की ज़रूरत है जो पानी की कमी की स्थिति में भी उत्पादकता बनाए रखने में सक्षम हो।ABCC3-प्रकार के ABC ट्रांसपोर्टर जीन (CAABCC3) के एक बेहतर प्राकृतिक एलील और हैप्लोटाइप की पहचान की गई है जो ग्लूटाथियोन ट्रांसपोर्ट, ROS डिटॉक्सिफिकेशन और ABA-मीडिएटेड स्टोमेटल रिस्पॉन्स को नियंत्रित करके सूखे की सहनशीलता को बढ़ाता है। यह एलील, जो एक देसी नस्ल से लिया गया था, उसे मार्कर-असिस्टेड ब्रीडिंग द्वारा बड़े पैमाने पर उगाई जाने वाली किस्म JG 16 में डाला गया, जिसके परिणामस्वरूप एक बेहतर देसी चने की किस्म “अद्विका (एनसी 7)” विकसित हुई। अद्विका 11% अधिक उपज देती है। यह बड़े दाने वाली, जल्दी परिपक्व होने वाली, और अर्ध-सीधी देसी किस्म है, जिसमें 23% बीज प्रोटीन है, और यह फ्यूजेरियम विल्ट, शुष्क जड़ सड़न
	अद्विका का पौधा (स्रोत: डॉ. स्वरुप कुमार परिदा और टीम)
	रोग, कॉलर रोट, और फली बेधक जैसे प्रमुख रोगों से भी लड़ सकती है। यह किस्म केंद्रीय अनुसंधान केंद्र (सीवीआरसी) द्वारा अनुमोदित है और भारत के राजपत्र [एस.ओ. 4222(ई), 25 सितंबर, 2023] में मध्य क्षेत्र में खेती और व्यावसायीकरण के लिए अधिसूचित है। ज़्यादा ब्रीडर सीड की मांग, अद्विका के व्यापक रूप से अपनाए जाने का संकेत देती है, जो अब " BIOE3: जलवायु अनुकूल कृषि" और "दालों में आत्मनिर्भरता के लिए राष्ट्रीय मिशन" का हिस्सा है, जो जलवायु-अनुकूल, उच्च उपज वाली चने की खेती को बढ़ावा दे रहा है। अद्विका से आने वाले वर्षों में राष्ट्रीय चने की उत्पादकता में वृद्धि और बदलती जलवायु परिस्थितियों में खाद्य एवं पोषण सुरक्षा में योगदान की उम्मीद है।

	सात्विक (एनसी 9): एक बेहतर जलवायु-अनुकूल उच्च-उपज वाली चना किस्म  SAATVIK (NC 9): A Superior Climate Smart High-Yielding Chickpea
	परिपक्वता अवस्था में सूखे के कारण चने की उपज में 50-60% तक की हानि हो जाती है, ऐसी स्थिति में सूखा-सहिष्णु, ज्यादा उपज देने वाली चना किस्मों का विकास करना आवश्यक हो जाता है। मॉलिक्यूलर ब्रीडिंग ने बेसिक हेलिक्स-लूप-हेलिक्स (BHLH) ट्रांसक्रिप्शन फैक्टर जीन, CABHLH10, के एक बेहतर प्राकृतिक एलील और हैप्लोटाइप की पहचान की, जो ABA सिग्नलिंग, जड़ और तना बायोमास, और प्रकाश संश्लेषण-संबंधी जीनों को नियंत्रित करके कृषि उत्पादन को प्रभावित किए बिना सूखा सहनशीलता को बढ़ाता है।  यह एलील, जो एक स्थानीय नस्ल से प्राप्त हुआ, मार्कर (हैप्लोटाइप)-असिस्टेड ब्रीडिंग द्वारा लोकप्रिय किस्म जाकी (JAKI)9218 में डाला गया, जिससे उन्नत देसी चना किस्म “सात्विक (एनसी 9)” विकसित हुई। सात्विक 15% अधिक उपज देती है जिसमें 25% बीज प्रोटीन है, और यह फ्यूजेरियम विल्ट, शुष्क जड़ सड़न, कॉलर रोट, और फली बेधक जैसे रोगों से अपना बचाव कर सकती है।
	सात्विक का पौधा (स्रोत: डॉ. स्वरुप कुमार परिदा और टीम)
	यह किस्म केंद्रीय अनुसंधान केंद्र (सीवीआरसी) द्वारा अनुमोदित है और भारत के राजपत्र [एस.ओ. 1560(ई), 27 मार्च, 2024] में मध्य क्षेत्र में खेती और व्यावसायीकरण के लिए अधिसूचित है। रिलीज़ होने के बाद, सात्विक को हाई ब्रीडर सीड के रूप में काफी लोकप्रियता मिली, जिससे बदलते मौसम की स्थितियों में दालों में आत्मनिर्भरता को बढ़ावा मिला और "BIOE3: क्लाइमेट रेज़िलिएंट एग्रीकल्चर" और "दालों में आत्मनिर्भरता के लिए राष्ट्रीय मिशन" जैसी पहलों को सपोर्ट मिला।

	चावल की फसल के सुधार के लिए पैन-जीनोम SNP जीनोटाइपिंग ऐरे  Pan-genome SNP Genotyping Array for Accelerated Crop Improvement of Rice
	जल्दी फूल देने वाली चना किस्म जिसमें फूलों की संख्या और उपज में वृद्धि  Early-Flowering Chickpea with Increased Flower Number and Enhanced Yield
	यह खेती के अन्य गुणों को प्रभावित किए बिना अधिक बीज देती है। भारत में बड़े पैमाने पर खेती और उपयोग के लिए एक नई राष्ट्रीय किस्म के रूप में संभावित रिलीज के लिए इस नई किस्म का ICAR–AICRP का चने के परीक्षणों पर -AVT2 मेंमूल्यांकन किया जा रहा है।

	उन्नत उत्पादकता और यांत्रिक कटाई के लिए उपयुक्त सीधी चना किस्म  Erect Chickpea with Enhanced Productivity and Suitability for Mechanical Harvesting
	स्मार्ट सरसों: जीन एडिटिंग से बने कम-कड़वाहट वाले बीज और मजबूत पौधे Smart Mustard: Gene Editing Delivers Low-Toxin Seeds and Strong Plant Defence
	कम ग्लूकोसिनोलेट पैदा करने वाला सरसों  (स्रोत : डॉ. नवीन चंद्र बिष्ट)

	चावल की फसल को बचाने वाली खोज: शीथ ब्लाइट रोग-प्रतिरोधी चावल की किस्में Groundbreaking discovery to save rice crops: Sheath blight-resistant rice lines
	शीथ ब्लाइट प्रतिरोधी चावल (स्रोत : आई.आई.आर.आर.,हैदराबाद)
	ज्यादा ग्लूकोराफेनिन पैदा करने वाला सरसों  (स्रोत : डॉ. नवीन चंद्र बिष्ट)

	चावल की फसल को सुपरचार्ज किया: अधिक पैदावार, कम खर्च Supercharging Rice Crops: Higher Yields, Lower Costs
	कम उर्वरक से उगने वाला चावल का पौधा  (स्रोत: BRIC-NIPGR)

	चावल में नाइट्रोजन की बचत: Phytoglobin1 जीन की नई खोज Nitrogen-saving in rice: New discovery of the Phytoglobin1 gene
	नाइट्रिक ऑक्साइड स्कैवेंजिंग उपचार के बाद कम नाइट्रोजन परिस्थितियों में उगाए गए पौधे (स्रोत : डॉ. जगदीश गुप्ता कपुगंती)
	अस्वीकरण: इस पुस्तिका में प्रस्तुत सभी अनुमानित आँकड़े नियंत्रित प्रयोगशाला परीक्षणों और प्रारम्भिक मूल्यांकनों पर आधारित हैं। ये आँकड़े केवल इस खोज की संभावित क्षमता को दर्शाते हैं। वास्तविक परिणाम खेत की परिस्थितियों, कृषि प्रबंधन प्रथाओं, स्थानिक रोग-दबाव तथा पर्यावरणीय कारकों के अनुसार भिन्न हो सकते हैं। किसी भी प्रकार की नीतिगत, व्यावसायिक या आर्थिक निर्णय‑प्रक्रिया के लिए इन अनुमानों को अंतिम या सार्वभौमिक रूप से लागू मानना उचित नहीं होगा।
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