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Preface

In order to provide an effective system for protection of plant varieties, the rights of farmers and
to encourage the development of new varieties of plants, it is necessary to recognize and protect the
rights of the farmers in respect of their contribution made in conserving, improving and making
available plant genetic resources for the development of the new plant varieties. Such protection is
likely to facilitate the growth of the seed industry which will ensure the availability of high quality
seeds and planting materials to the farmers. Protection of Plant Varieties and Farmers' Rights Act,
2001 has been enacted in India to implement the aforesaid objectives effectively.

To create awareness amongst farmers one day training programme “Protection of Plant Varieties
and Farmers' Rights” was organised on December 6, 2017 at ICAR-NIASM, Baramati. A humble
request was made to experts in their fields to share their expertise with the farmers during the training
program. Their views were compiled through training manual. With the combined wisdom of so
many reputable experts in their field, I hope this will achieve the status of reference manual on
Protection of Plant Varieties and Farmers’ Rights.

I sincerely thank PPV&FRA, New Delhi for financial support to organize one day
awareness/ training programme on Protection of Plant Varieties and Farmers’ Rights. I also express
my gratitude to Dr. Sanjeev Saxena, ADG, Intellectual Property and Technology Management, New
Delhi and Dr. Ravi Prakash, Registrar, PPV&FRA, New Delhi for their kind support and valuable
inputs. I express my sincere thanks to all participants for providing their inputs and sharing
information on Protection of Plant Varieties and Farmers’ Rights in India. I express my gratitude to
organizing members who worked hard to organize this meeting and editing and compiling of this
training manual. I hope this training manual will be very useful and fruitful for farmers to know
about Protection of Plant Varieties and Farmers’ Rights in India.

-,
Wy

Dated: December 06, 2017 (Narendra Pratap Singh)
ICAR-NIASM, Baramati Director






i 41 J22Iv1 d I3l 3aE DRIGI 2002

WF 10T TR&TUT 9 AdH} BB BIIGT 002

ST e IEHEY STl 9 IR fsies ARATeR aRR (G-TT) SieRid 9%¢E o 48R SR Sieted
Tt ST FAATERYT IH7d TdT TUM Nesvgel ST, AT Ua ia ST IR fa9y fofy edet . o
FRRI Fafd [GaeRug Je 8 @R f[Iwae sifgd g (TRIPS) SicRfd Sifde amfien e st wifica
gaT fovg g,

oo TRR 3faid el TRl YAD ATTT Ui Sl IRIE axuar §eF 3N, exy ¥ 1T g6
fepar TaRiffefa ufehar e fhaT Qgl UfshamaT ITuR PRoT STTl! ARIST B0 QhdTd. YRAM Wi I AlgRaTat
1B g8 UfehaT TR FeRifHd ggeiaT aToRmT il Sidetar aife. FadfAifHfd el gea gond fidmiear e
fIeRTcT oA faey SMRIGR UTH FRUITT 2fTel 3Med. AieadNd fowa & wiafue Jonelt o1, STt gafas gemd”
1 IyTer fdageigaR Fofa et wamrft o, a1 yorelt Jiarfa BRI guf RuIIIet YRAE 3l Fad:d
9 / SRS S Foard delel! IR,

ITaTd U R TgUH R 009 Ted, Ui dles a107 WReM J Adas! g% drIql AfTeard 3fefl. Il
HRIENE IRTOTA! favefier ST SWIh SRUTRIf ST & HRieT gudT dfdreyuf nfor Hgcarar wHSTer STl
fom IRRTeT eafidhal RO STANT B didh UGRIaRIIT ghiaRIad Aded <l gepTal A1 BrIeld a2y Hgea
QUATT 3Tel 3R, AT AAET BRI ST AdDHI T FRATE PRI IR el 3Mg. =1 e
STt SITaTRE STPRISRIERT AT JACHIATITAT FHocdTe! HpRa! gl UIgduR T8l AT GRUR PHresoit &1
PG TIR HRAT YU 3TTetl 318, & PIIGT AT qeriaria aRfRuelt o sraumat T ey it
efRe peied AT X S guiuul TR Ufchar / Holtefie sreis Ral. &1 I1 PRIed] el FPRIHD
el MR e famrefiel IFAE! U 3Tcef Ha IR el 3N, SIMY AMud [/ e YgRIapRieRIsRd
SR gepTaTEl faaR dhelell TR,

Y, TN, gsafden snfdr aqerdt 7ed IucHar g JureT JIGauaa! T IUTed Il fHfor e
g gafd HAg<draT gcd g, i fie uoci=r [/ ST f[Jers 9 TR ar ufehar I YRl Sadied
AEIUIRATS! T TeheR AciieT HAarfior faamrara Ageare it soradrd. famiear 94+ STt feRia wxoart g
g U d% ANUIRY 3N Welfs SRTd. e T UfshaT ATeT e S/ idl ok ot Wishar Fwarl / e
JATITATS! dieh aTuTiea FaTfied geprd! areft uret SfmctesTauft et rlel. amge Td arorear Fiftfds TR

o

e ATIRTD fAdhRT 8195 9o

fie amT T WU T AaF} FH BT, 008 I WE IewR-
9) AT HRTSTT AqPL T A ST gapredT e e T IR0l g PN e Tl Suarrdt fafdy
foeprea =7di= a7 A ST <o,

) Wi 3igdfiie AreER Fadh, @l garon g fee TN 9 el examr a1 afderear erfaret
Aqe T gard! STUid g ARE e

3) Ui USRIaRI=dT g TR Bod WIoT! d TRORT A FAAETRT IO o FeMe T AU
I QU G A dies aror faesfad e,

) QaTiier R0 Seieprell SIS STl eRUGTeAT GEIH ISURIIISHT eRUl 10 hRoe] AT I Golid g

T goigR STt URvfiear ddt SuetserdT giga.



TSRO Hgcad S

9)  TEfeTd URATNG aToTlt g S aroTT gt o,

R)  FiGHIBNGT aTuTiciel SMeYUN, ThAREYUN 30T FefRdT Iredr aravft Fa fUarrdt it @,
3) Aol s fie amr affeRur @ AiefeRor Beo,

g) |qd did N Fhi geAiguit T Sudsy aR.

y) ST, AR g UreAIGUidT Far AqeiaTs! Uy R QI

§) SUgHh e g et Sielt ammedr die 3iafires dTeMie Haeq g GUROT S Jidr INGH STeied
3MfeH STHTC, Mg AR g Aadmdar JMAT AHR B,

©) Y amrear IER Ahed ST B,

¢) SIERI ST PN STYUh .

}) Ui Ao GRS Fievor.

AqHd 11 (Farmers variety) 3T 91T 31T USITelt St

) oIt qufgay TRURA 3MUeT QT dTadelet! AN fIwmRia delell Jid.
) aneft a=T Tt srerar - UeTeht Rieamaget rdaAT alkyuf uTH STelel 3R,

TG BT 31T AR AToMTT AUl IRUATHRAT FoedTal HhRD (ST 35T hY, URHuT ) e MhRe
SISIEINE

waferd aror (Extent variety) 31T Q10T Sl WRATA ST 3R[A St

q) RO PrRIGT 9R&E TAT PHe 4 ST Aigael e e At

) ek aror fopar

3) N 91T S [ater Afgcider ag

8) TR HOTE! AT S ANBTAT ATRI 3R
T AT (New variety) : 3T aT0T ST FeNEART 0T dBefl Aelel Mg @ S T qeve TR e
JISTRUSH JUcted el

i aur 9 AaH TH WAV HEETdd fAfay g

i teRaR B® (Plant Breeders Right) :

e UerraR M (ffd deledn aMRT QR TRET SUATT AUR 3772, ARET JT0ral HIorel TR TR
FRUT, HISAT FHIONG SIS ool Scdsl HU], T 10Tl AT a1 el ah=or, T amore TR o3 g <ol
I Ao MR T dieh USRIBRRT UGH RUATT 3TTet 3TTed.

RIS TE (Researchers Right):

FRAET RO g T 10 IR BRuANT HAGBT AR qMUTET qIoR HRuARIT GHT T BRI
UG PRUATT 3Tell 372, IRG T AeNgehichg aTa FRIST o AR grgl gral 8l 3Riel 1@l T e

. N



IR ATAATRID GEAT FdI AT TR HRUIRAIC! 21 SR TR T HANEDRT TRIAIT AU HTeTdhichg SfepRYS
PEICECICAN

AT 8% (Community Rights):

HlaGel QU TRAGG PRUAT 3Tl 3.

o YRATNE PIVIITE! TTaTT Fera AHIOT FHGTaT e Teu wwaret <afe fohar eafts dyqg fdhar amafd

37T JNINATHIT AT DIVCATE! JAMIHd hglhs T T FIGATAT INGHT Teal HIGGedTdIe! 3t B
9T,

R PR (SrfifaaTdia saw ¥2)

9, PIURIEr ehl fohar rra Fgg (ST Qcielt gegaricn Jeeia s/ie fhar we) fhar Ppoeliel AT 3rerar
fRREREN! E¥el, ARANA PoedTal Tardh fhdl FUTe TERITdh 1 TGRITT YS! fadmrTdiel
IrTeFM M gomdiear Aieard! fihar TRevmITst ot @ e,

2. UIERU SUBa™ (9) Iifa MRIUT dotel g, TRBHR! fhdl TR ARHRT A= deledr 3rirar
I AR &% e AFad a1 FYgra Toi! fadmardiel MM Ig e &% al 3fst
TGS 37T FREUINATS! e I ST W P Eclell STTge.

3. TIfpRuT 379 AW JISI BT B g TRY 1T TSI Aol hvo-T ARfAIT P b,

Aasaia gm:

T BT AAH &1 e Al PRORT F FHAAT ot Actciter e UStiehier ST @ Ui+ HROTRT Hgdrar
TCH ST SR 37TR. IT BRI ddaai-t ST/ fIaad delear Temrdiet Aiguft aruam dvqg o, St
T T ITARATIRIE YGRIdRIdg BI0TT J1de ATORURI TR&T0T IR Agel. o Aqast A 1o fIenRia awuard
AN FRAT AT G YGRIBRITHTOE AGUiiaRoT g ids aTor WRETT g8 QUATH TRag IT DI 31T

o AqHATT AU YETelid Ml (Extant Variety) TgURT SIGUITRRUT T Age.

o AP, TR AT PIVATE YBR aToR Heul, fIeh IR0 SR HioaT YHIUIT AFTaS Bl Seqel 8oy, T
UM CaToT EaTer R0 gdf HHTOE d Sdhdiel T SRfard ot das a9 ferdiae siftrgra Aram fadht
P THUR ATRIC.

o AqaN, fmicar Iafies ATemeT datH awvard, geft (Tadt) weimet @ fifdy R dieuar Sireft
TSI e ANGHTATST Sefi’T ur Srciid.

o TN AR A0 SR UETT 4 bl ARl IR BN AR PRITRAT B 3% (R) R JHAM
TRUTSH T 3.

o IAdPIMT TN PIIEITT UTIARUIIT BRIV SR, ~ITRIh HeoRIHN 37T ~I-ITelF ST&IETaT hlurda

e TRUI FYADRD Rl

Srfdfaardie Aaeai s R
TR TG PeledT ANfTBRIIIRED R 3ME AP AqHIT UITT 3MTelel Ned. AdHAT SHIRTereaT

ITHIT gd RATFMRIERT dieh UGRIBR Tefierd amumaT aiR d’ed Joucarard aTol iR &% AhUIR ATa.

—3—



DIVTATE! At fhar Aaedmafcar TR STetedT a1 Fafdfa delear ammdt gt axvarrd! fdar
RIS FRUITATS 315t B 9Tahdt. 31 IS ITEfId g Aeieha srfrprifans foaRard! ureq admdrd. SR T
QIcTepRT AT SRIeT fparr cTelT AT v/ Srrerre ST Riel, TR ATl il gl QAceps] fhar epiofie! ek
TS 3Tt % 9], SR AGGRITAh delell 315t T8 el o BIIEdlel arel il Quare AR JT HReHed
dhelel! 3MTE. AL ATOMET TR HH AR dheled I et TrIrar dral | IE STgdhi et (National
Gene Fund) e ST el SIS

ITABRIT IFAATATLE T THSAUV HeiedT JHIUTH A&7
T BRG] AT SR Uleh UGRIBRTTAT TfUBHRIT Ahosaqu! SGer BT 3 gcT uedier areft far
MBI BIclY. PIVATE ATRATR T BRI ST PbetedT JRIBRIT ThHbaI0 IHET detet S TR AT BRI

HAT 83 AT TR HACITE! THRAT WAl ATATe YR ATal 312t ARG el 3MR. Ul Tl 3 RIBHR
JfETcaTd ATl A1fgelt Acgdt & =aarerna Ryee aed orle.

ePTd <

DHIVATE dieh FoTcear Aieult g AREUMTIS! @D Ul 9 (SIE) ATIuiATS! ARTOf Jedbig
AADIT AL e SUATT 3TTetell 3MME. ATBATAT SR Fdela! DIIGUA, TSt aT IR Hreu, fAfdy Hrigaa,
foofa a7 frawiear Udt g sl TR T Addhatell Haela! Yo IMBReAT SR ATt 1eft aRag a1 BRI
3R,

e JfYeR

TG FHGRIFT MY AT Siafafdecear Farficd IfdR 3MTed. HRU O AT AJed I R0
RN, ARG i1 AT gnomred fafder quirelt 9 SudnTEl @ Hifddl . Gl SeaId AR TR T i
quf ST 3. TT=AT AT SUSTd Ao <1 Prel JMfUDBR UTH BIdrd, ST I1 Sifafded=a a™ie SUId
Bt AFIGRIT ATYGRIG &% ahdTd. dmdiel AYgiGR UGN dhedl Teted] Y-USiTd! a1 gfe e Ie™T
g Ifyes TTer FRIGAAATSTAT TR M. AT -HSTll (AT 7en T ueireht a1med i) sngfie die derT
FRUITATS! U AR ST g ITdT UehHd UGRIPR FEULd Aol SifiRIeR <1 HHGRIE 88 3TTg. Qiid
B Peled] TGd ATiiel TS AR SHBHT g IO esgd i Jax d fag aren Jardiear ufomean
HegHTd fUeamfieaT STa detel 318d @ &l Bidel Ui

319N FHGRIHT dhdes eI Ufcded g StafaureaT Jarjdrea ufhara fAsRia dear Aga o) s
STIeT 39T ARGl e/ Fae deft 3mg. a1 Hagiqh i+ erasiie g eRid aTIRRITS! edT JRFomaf
T O STAUTRIT TSIl fIep A dhediT 3TTd. Feuieia T fafiie JUrTet GO dhel dhetel ST @ ATAThg
foeTTIUeRIT ARMAIT el el 311Rd. IT SigdhMed IMTURTBR &, WRAT STl STIhgdT, M@ STEHdel
3P AT UTUTET IV HEH PRUITEAT &FHARIRE AT 0T UG HRUR ST Tansl 3TTelel ATed. IT TS
e feiReh RASTauarTS AFUIRT des, T, Uaficlal IRTRET 3 TONHT Siesege Fai USirelt faamRid dee
T ST g AL detel 3MTR. IRAATd (S0 ATSav[es @ fas ufehdd arior Afgeri™ JRgM BR 93 31T
T AT 372 YHRTIT NN UhReT Sl T Mg, 31eT Jardiear die1 ufohar a daeHre s @
T 3MTed. SIARIh SMERIER as, TREUT I HhR T dhelel UoT AT Fd T&HTER b Tetedl Hichar 3R
g 9d DY I e HiY FeneT Feeiedl YeaTaR dholedl ALNY-UaT $ocare UdhR! Sl ATal.

di® ot AgufieRor  (Plant Variety Registration):

o w1 e oIl Aicut wRe IR IR T UM FTSUUT (Distinctness), THAREYON (Uniformity),
fRRAT (stability) &fd (DUS) a1 =t GefdT aoT STaeTe IR, ohg; TROR T AT HheReIesTaR
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AGUiteIdT Teiedn amumeidet Aiguiiear ¥ HTfeeRuTeaT AT TRU=®IT HTfEd! HepTfId Pxdl.

STTSIATTRIG TR fafder Yo diep arorRaTdt Aiquitenvumh gfaer Sucey wved feeft 3rg. 1 aiar Ui
TT0T EREIU g ATDT & HTIBRUM deUUT (Distinatness) T@HAREIU (Uniformity) RRRAT (Stability)
srfa (Frs) qurvl el fiepfer Areele dc faefad et ofed. a1 fiemed T8, A1®, Hel, San|,
IR, BRI, R, T, ISNg, Fedhl, drermn, R, Hueft, e, 9, 3Mel, gog, "I, 3M¥d!, S,

BADIE!, BICT, T, SATNE, THRD eTd, STEh, FaTel geara! famrar FHmaer 3.
iR fafae ys=m:

AR dleh a1y Fraehdifore

HATgRY g dep Hgr g Aravit Jrfeffen
SR S e

e R

By Sa Rfrear faas gRKiar (S ©)

‘IR Frafgradt o’ Al et St afteRuieHide ffde Privvel Fehetaaizd <.

e <o giTeRT

Aiquiiedtar maxas Aiguiies:
(Tt aror AT BIUE! e BRI Tar):

fowaromn yeR

Tguitewiar Jmaxa® Yed

fomamor @raer 9%g€ Al WRT 4 Hed Aiquiighd Tefld aToT (Extant
Varietry)

¥, qoo0/-

=T 9107/ refeticl aTuiTel dToR o] griocaiae aTol (Essentially
Derived Variety )

ehINId 3. Yooo /-
Herforer FAT B, wooo /-
ARG ©. 90,000/ —

Trford gToT STl REIT] ‘:IT%Fﬁ C‘H'I% (Variety of Common
Knowledge)

ShITT B, 00/ -
Sterforep H¥eT 3. 3000/ -
TR B, Yooo /-

fi& 1T TREUMET HTATaH:
et fih - 9y ¥ (W IR&vT € IuRATST g FATIARUN=aR { IuATST)

e b — 9¢ I (Tem Revr § auiAdh g Farfaun+ar ] Jufardt)
I FATRROT thl HHT TRIET ATOTT 1Yl DIeATael BIATIRAD AGddT A,




T ﬂﬁﬁ'ﬂ' ®¥: (National Gene Bank)

IIBRATGR IFTT STIf5T PISTT FATIAT RO 3felelt MR, JT HINHeY FRIEd dies aomd faamr qig
s USRIBRT AUl HRUTRATST ST IRUATA 3fTeted ol HIg STdid! A13aUdh d SIv[dh dHudrd Ad. IRfard
HATTIIBINT G AT 4 3T 3. AGHFRT AISfdel ST M a6 TS Prgt Iui-ax dIuTciiel fer femor
JTRcaTGH B AT srfeRTea Aiuiigedidial deny exvara Ad. AR fSmriear areq @l der o
ST DY ATAATRIE ST JETiel IRMBRIAT IGUARATS! U Hra G GRUIR T8, ARferd dies aroTrm SRemT
HIATET FISITHIR ST DI Tl ATSAUD Delel ST ST ATIRBIIAT DI Fel arsal.

g sida At (National Gene Fund)

S et SAffdecrd AR HRATE o qgAI STeardl, T HiZed a1 goy SR, T YS! T g Dle
TR SIehl, Joifdes dToTeT UfiehR d TogTar Jan a1, TRTRET faey Toriges 7 TR+ aramaRud ggad
STl 3T, 3D UHReT 3iTet Ry, JUa, Hed, Safdeds Acaledn SefdTedrear YSit a1
afTfar=t JTior AT a1 W a9y STve dheledl ST, AT TSI MYfieh dieh UG g SIgehid drran
IR o] I STV =TefieT 10Tra GRe JfTER AT, JATfad =i, AT Afget & gow Siq fafdercr wRerr aufes
IR 3Tetel IR, 319N HHNTS! T I FoodT IGdd! aTDHAT TRIT ATa!, TG & BM o Uhea™ &%
9T TR STTOT SR AT IT ST AT AR N el el ATe TR 3MuedT Yoot S delel! & Sifde
Holt O BR B fedhq, ABUR AT,

ST QTR SMTffergEaT Agcaqul S1em fUehr, Y—HSTiien & 3= g (JIC] aToT /STl ) TSI SRE0T 9 Haee
PRUITST BT el JTed, o 3R AEGa /AT FeauarT 91 3fTg. U<q § dT9T 3T BrIereiaid IR dbeiedl
amreT Fffda StowraT T U aToReT TeledT SR, s, USRIBR g G I a1 fHefiHeTa I
TRUTRERT S0 A5 . AERT ST Feft sRvarard) fbar areRivamrams! argieh Rt aife gee a wrfe
e, fresTelell JHAM RUTS IMMOr AR arerar IaRRIERT Averiahgd fHwrerett anmffe wediar Suar gl
AFGINGT e ST Al GER ASHIAT AT Pl dom 84 TR g1 (el a1 Ses arepal. anfefe gean
Hgeqqul 1T aTuriedT g fUehi<ar SiaH, SIUTAHT, Hae g AREUTATS! Jffeardt g JrHivr SR TR Hed
RO g S (T g S8 R,

TeNAaRHTah TR Ao Feftar At axoard sreteft sRg e 1 wefter vmmr 3R,

o Ui URIaRIag TITeaT ARIE aTuTedT hrIedi MefRe geadi= fhar TR amoT srerar e gcarg1eT
HNTIT BRIEdle HeafiRd e

o XA Yobl AT UGIPRUNDS ST BIUIR dTfeh Foeb.

o Ui USRIBRIGG UIAIRUNGS STHT BIURT HiGelT &M,

o N, SIARTH g SR ACATH UIGH PRUMAT BV 3Tefeh A,
SR frefiam fafRinT geiar Mefanid dhetl SIS ardhal,

o TRl gSARATSH AR ARUMAT Sehicll TUdT AT HIgGell YehH 31GT BRUITATS!.
o AR /ATIR AT JHAM HRUTS 3TGT HRUITD NI,

o SIIHIT AATYTT HILARAS! G T8 JRASATIATS! UIGTes QUATHRAT BRUATT J0Maf Garara! qeraa a
QTR FHARITS!, TaRIcl el AATETIT ARG, 9T4d IToRaGNId G SIdc I aRuNGRaT AT STHHR
fefiar amR gIUR 3T,



TEITdIA areT (Benefit Sharing):

e aTor g TDBR! Fep TREUT BRI AFITAN dTel &1 Aqdharedr gepra Aded IR qaitd Tgearal g
3Tad HRUATT IMTAT MR, AT BT B € I ARl aTeATe] FRNITS! DIVl HRAR efeh ol
AR 1T AT Aol b SfY o Tl eRgA QuTdd BRIk 3Nid. AWl arel AN geh
RGN SThIg FATeaT TErel W YeRiwRe fodt TR g a1 aoR dhetl 37T <7 Ieurfed arorred
FIERBRAT T IR TRV &I B3 Aaeg Hiep UGRIPR TSl Fleied] TR aIeT 88 gRPR a1
AT STEA. JAATIBR HTIIROT FHIUED fAIdRT I ST T Hewidier fafde gt Jarfirg s Twmdier

Tganft 33 : (Convention Countries)

STRRTSNRT dieh aToT HREUTAT ARG UTeT BRI QeTTell Hed R Q2T FgULd Haleel ST, BRUT AT avgared]
STTEfAT RTEA WA AUl lep aTur ARMEI et 3MTed. qal QT AFTRDed 3feied Ui UGRAbRet Uiey aTor
TIRRYT TRE 8 UG PH% A, TR Uieh USRIPRU Fedift Semed TErenfiepart dRemnef i qrael
BRI Th I MM (AR IRT HeH BIFeiedn J1d) qRA &gl ard feparor wRfgd sruamret
3Tt T U URaTOTRT TRFATT Phet SRTIRT M HEIRMT Q2T AIGult axiaT RIS deledT ITSTedT TRIURIA
AR fUaTonT ARATE! TRIAT dhedTa e eRUITd I3t 9 g dRIG AlGuiiaxund! TRRg TgUH A1gd eRaft STsal.

et Aa fafayar sta= 998 94 (Plant Genome Savior Award):

S gt FHE FRTeT quTTelt, Sifard g defiet ¥enfe Usidie fdhar g aufgay Siad g wag=
PRAT 31T gD FIT J-IdT g UG Y HTeld HRA FRBRAS & q¥f qedct e ffderam
ST AYE SfERT QUaRRT A, AT SRR IR 6. G0 AT I NeRKITUAGT FHIIS ST, TS RT fohal HedeR
CIGRICISIICG]

di® aror T&or Srdtelta =mEaTfi®R (Plant Varieties Protection Appellate Tribunal):

fiBaror g Addms) ge AREUT UTRIRo e aror wRer Jftefly ~arfeRungR AR dhet ST
yrfereeoreT (Vs ufcifeft) ererar Aigult adf a1 Aca™ Pemfyamtha Frifid wxféq die aomdguafdia ad
YR e srar fufargeyfa a1 =arfieunes 3Tt BRaT Agel. IrHERIaR YEaTfIB RN TR Iel
qreaNicHd, dhrear Alquiidgrid onfdr Jod™ wRuUE dewid fGelel e srear fofardsdt amdte ot
ITITAIARUhS e Jgcl. TS ~RATIIPRUTT FATIT gleciudd e a1t el Sisihs axict STl NdT
QIS AR IS T AT NS Had aRiel Jeid! Brdarel oo erdt. G amr wRevr e’y ~IrRifeaxuhsiel
fofarigufa S ~maTeTes g AN . SR ISR 3fTeledT el FueRT ve aufar aid o
RN 3.

31T YhR RpIgRIBRF e Fa=di= arort fie a7 g Addst g6 TGIhRuNds AIgult dedrd Faffd
T T gD ST PRUATERIGNT oK STUBR g BRIET S HRUITATS! & BRIGT HA™T G BRUIR
JME. ATDY ST AT DeledT TRARD VM ST T FILSTIT JNGHT BRIAT T JAHT TRT oo TG
ar Aeget fer SR 3R, Adwmaft Qe afdeaquf aront mftrRones Aol Hed fUdieRIaT THoT g%
I BRIGT B B0 T BIISHD 3T I STl 3R,

3TTST 3TYET S AT UGN FqIYU STl 3RIT ATeid IcdTe- ASaudid i vl qed T fovgd
I 3R, g U= drefauamed Jefier Aamatar AieT FgHN e, ML dmdi-t STIud dheledT fafde e
STt (STFIh) a Seuel ATaIvaTIe! STINT 3Mulelel IS T Irar R qHae gial, drel Aadmat
WO A3y fiesra aror STad @ Sdelel 3MTed. JdT TR B SaR 3MfYdh IcuTe QUK g ATedT Hitar aTop
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fIeRIcT aUaTa 3Tel oTR. € UfehaT a1 YLgl aTe] WTeit. IT SemIed faandia auaTd 3fetean fafder fasream S,
IQRIBR T AdpaledT S FRE, T g FfAuarITet Uh Hry Fadt yegd / fummael! TR dRudm &
TRA ARBRA G del . ST IRl USRIBHRMT, Aqhai-T Mg e onffe wrigr @R gderd Wy
T T ST AR et TRARIG R0 B STelG T glet d Ted P IUTGAIT R gsel. TR FRDR
g3 PRI vegdiar FlihR / 31aeid dRed =R STt g QIceps] HR& g8 MM, 009 = sHeTSIav o
hefl 3TTe. FRIITET T ST T FRETT UM SRS HeCgAR Weh HIRARI I QR T8I U ARaame e
AP, AESID GOF FEAMhT BTG BRUIT MTeled] i<l ST FRE0 qugTel Jgiaem T
Rl ed FHIRE Pefell 3R, TAd 009 =T JFFRFHE TRAHEA AP fefeawe Famd g
SERIEINIKRERICRESESIEIRE RIC IS

g1 fFrRrHTEelle SMeETSgull G HRUGMIS! WRA HARBGRIT BYl I HgDhR [I9N, Pt 731/, IrAGR
YT STt g AP gep TR&I0T QMR ITRIGARUMeN FToT 99 Aicgar, 004 HeY defl 31, AL AIDHRT
gfcifeft, feamr Scure duwaa ufkifet amfor et ufcifrelt arem FrerTe Ffarimed g 9y IvRIg Faga
ST, JTeT&l g TR0 G SRIBRT FgU BT UTEa. Il STt g Iciehs! gep TR0, 099 IT AfIBRY
Hedrd SfeR @refler T

9. gRYd] T, 9dbai PR g IR USRIBRT STfIPR ARV HRUIRIST g Fdi= St faaRya
PRUIRATST TeATE UIRITS! U Idcisl U TATYAT haul,

2. AT ST el ST AR e ai ST fIhRId PRUATd 3T § TRBRT HI-T IRl g Aqdhar

3. QuTclier Pt fIRATeT TTerT QUT, SRt UgTanial gep TR&TT v, SeNed g it faemamed) |rdst=ies /Srert
R T STl fImRia e < FgTiica arefio.

8. QIdier fSRITor ST OIS a6 BIVIRT AT QU1 SIUleher aiTedT, S Uitel fSRIor geetds JHTorTe
SUY BIgal.

UTIYHIOMN ST :

9, AN T GBI dheled STTct, J1 f[IwRid g TRIG dhetedT ST ¥ QTR 3eied STdiet
Ticufl oot

2. Uprd g JATTeedT SicAefiet fIfredr, T FHHdT, RURAT T A9 SMoe@uaITST ARG TR el

3. Aol Felear St fafdy uremtar ey Fe AlenddT S0 9 TS faf@a geavas fmfor
RO,

. IRIGE Hgared] Jd g St are STFario TR o,
Y, Qqpafedr A A TR B0, AT TR QU1 9 fafder uredtar 1T o GravasSt AT @,

§. DN, Addpe T fohar Mg fAewd: nfeardt M qRra ITHiT g SAHT AT URUNG g Arfamaguf Sit
uRefid deledr MTed fhar e GEROT B e STl faehsild dheledl MTed 19T QrdepdiT fehar
QAP FAHRTAT FFeRT S TR o,

9. §d T ST IFT gTawieR AIqag! Sfad B,

¢. IR S S ST B,



a1 Faaetadta @/ foR:
TP RA §H:
IT BRI YU UgRIPR I M g AR detedn S fSamor Fefor o arepd. g arepd. gaafer

T APl T 3T fhar Frafd @ arepdl. Ta UGIR aXiel B dRugTTe! ETeT Heaefl 99 bt

SOl URaTT g, Srebl.

ﬂ"ﬂﬁ‘mﬁgﬁ:

9. TER FEH S ISR FRoATd dadmatar TEHN JRTe fhar @ w@a: i el siie TR U
AR g Tl fHesdd,

2. IdPpIfhs LT fIcdTd IR GNURFIT STTd @l FeX UTfereprulhs Aicult n 9Tehal.

3. WIfauNehs AUl dhcledT DIvIcTal ST fSTl Sl a%s erehdl. SATGaUdh d dhal. URuft fdhaT gegt
gegl IRl o erehdl. g erepall foha gt Qe aRISR STeeTTegel gl o el SR al g1 (didiediushar
3fae 009) FIHTEe IfeTcard Jvargdl vd giar. 1 Aigult dHeledr Aiguiigd Aram o Sz Sdqaatn
[EEaEaGIDEINEINE

g,  oMffegEar BRIk aRUdE, IMCE! SR, SUURWRER -l S R ST delel eyt § afard
fquarael u g

Y. Q009 T FIHEd IRFRM 3%(R) TAR TG AiGuiiehd ST SARTaS dhetedT Aaedaid 3Mfefd Jerdr
HIIRT ATl WRUATE SUAT TReg FRraed) .

€. hAqUD il Ades] A dshR YIRS, IDRCR,, AR fehell I= A TerThs B QAehelld

IS} DIVTE ThRY o AdDTThg 3TBRel ST e,
Tiguft :

Srchefer fafidT, e auaT, RRRAT g A1fa=T SRIvRY BIvrclgl STa St arfgefdhme fleteteft orerdfaRaR
Travimed feiear TuremfgIR aravined gordt giger 31eft ST Aol Fxar I35 aTdhet. MMATSd IRT ARBRA
TRUT Yy eI ee Juremfel Ariqele Foit TR dhefl 3l T AT FAeqcred] STl AIGuit PRal AR b By
TET Q2T 3MT8. T QT AR Yo Teh DRI Pl JMMETRT IeRT EITeR AT TR, IATST AT S ST
SATGAMEY FIIYUT STAT ST AT SUTGH ATSAUehTd gt i IS g I 3Med g Icdel  dTaauame]
Jefiet Aqamatar HIST AEHRT 3MTR.ATHEY AAHATT SIS detet! e fepiear STt (SFh) @ o= arafavarme
SR 3MMUTetet RS A T U™ 1T gidl. dral ddeai-t wRuRETd ffder et aror S+ &o
Jdctel 3Ted. ITdT TR Hod AR AfD IS QUIR g IRTeT Tl aTor fIdwiid sh_uard 3fet 3fTe. & ufshar
7 geg! AT AR, AT Qe e axuand sfetedn fafde fUeiear STcft, YRR @ Qadmatear ST AR,
T g HRAUARITS! U PR ¥l Ugd FRMTEE! TR HRUAR P ARG IRPR Jo Pl B, SAHD
TRl UGRIRIMAT, AADHAHT UITed A 31 BRIGT TR glgerd WRg AdIH STt fadhwia deed WRITRT B
STeTE, e st U cames Pl ST R TS, TR WRBRA Gg PR dgdtar WaR / 3aeid ded g
ST T Qe AREUT ga JRATTIH, 009 T SHTSTAv o Pefl MMEd. IRU T A ST FRefor o
STRRTERT HECTAR theh TR BRI IR TR <o HRATTENS Aqans!, ATareivien WToRTT FeelT "o fIefRad
PRUIT 3MTeledT qALY T ST ARE0 Suare Ffaer a1 FrmmaciHed Fa1fds delell 3. a¥d 009 T
anffraamed TRamee AmIiTes srferaven Fend S AdHg dddaid fed SdRTet Tel 31TR.

g1 T siHetasTaul o HRUIMTS! ARG ARDRT HiY g HghR 9T Hefl g BN w371y, i
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SR Il STl T STt §ep TRETUT STRIR TGO TATAHT 99 HedaR, 004 HEA et MR ALY ARIBRT
gferteft, foamor Scure duwarer uforfteft, nfor et ufcielt arem dTeRTeT qrfaRiTeE Tgur 94 ARG fRaser
STTAT. 3Tegel & HfpRue qRey STfeeh Rt FRUI HTH UTEdTd. aRdcl STt d SYqan) g8 AR&UT, 2099 IT SIfeIHrY
Heardl SIS Wefldl JHTI-

9. gl S, Adat PR T gATd) SSRIPR STEBR HRETUT PRUIRITS! T STt faepfRia uarae
TS SUIRATS! Ueh T TV TATOT v,

2. A ST el ST aTIR e ai= ST fhRId BRUATd 3T § IRBRT JI-F IRl g Aqdhar
JRIPRIT TREUT HROT, & SaRToT,

3. QU PN fIemaren drer T U, avdt USRIPRIT g )& awvl, Halgd 9 Py femmed
ATt /et AT Jhd T STl [ e @i Fgvriicd arefion,

g, Qe ol SeNTHed o a6 VAR AT QU Siuldo- gifed, 39 Udtel SRl gactds THToTd
U BIgal.

=9 It Hg

TTefiehuTens TqHuT YR S Aravll dhg 3Med. TS At g A9 SUATd 3fTeled fUdmredt STitar T Tar
RO, ST 01, fTor g a1 qorem it ArfEcte Aher deor fSamr g a1 uremi e ded dol 9 ARiGed
AT AR R0 T SfRTAR TS g DI Bl Fd 9 Aravll gl ATfed! g U SRS Hhd FIBTER
ST 3R, (www.plantauthority.in E-mail: ppvrf_gri@nic.in)

AW ST fAadsTiereT:

YRATST ggd] STt (plant varieties journal of India) HTWE?W ]%?ﬂasﬂﬁﬁ ZITEfI:f e
3T AT AR MIATd. a9a U ST IRTaIe Aifet, ST ol wReefe Jaft, Aiguft detea S,
THIUTS SUATT 3MTeiedT STl g 3R e ATfed] TH1IS dhetelt 3R,

Tiguft yHTOTgT:

3rafdt Fyuigo quRTol /BT B d 3naead Hifedd aRyul SRIUR 3rsf FeRUITT AdTd @ 31
STSTRBHT ANGUf THIOGS STITd d. MMAufd THUT 304 THIUGS QUATT 3fTeft 3TMed. ATHEY 9o dI Sire!, %3
AT STl (Fa™ draer, %6 JAR) 9 3 ST Sl FHES 3R, IT YHIOIATE! degdr daaiia a
I g7 THASH § A 37E SR IS ATEIIeAT SIS STehcll. TN ITATS! gut AAiguft /e Tenwer g geaumivft/
TTuft FROT 3MMALTD MR, MMATHIT (AR 099) FATREBS THUT 3320 It FTA! AT AGult FROITATS!
TTH 1ot 3TTR.

T ST I g gE:

A AT IET AG GRca, IR BRI Sdetet MR, AT AiG JRadHed A Aiqufl dete
Fd STt At fielelt oM. I, S 919, UqReRe A1d, YGRTER g6, fSumo Suereear, S dfirs
EI
I S IF:

UTRIRUNGS IGRIBRM AIGUt dheledl e ST 910l ST BRUTRITST IERT S ot TRIToHT dhefl 31T
T FHpeicl a0 T T TG g =R aror {3 gl ATqaes ST, AAATEROMIuY § 39d fSRITor et Qroe=mesy
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ATGAV el STt g T Bl AGUN hedl URET Jecrea diaae Tdd Bdell ST, g TSGR Jaw 1hR0T
B Yo WA, S0 PHIg Jries 0N IRhl TURIH, T TR Selel AT amiR el STTAt AT Fabad
THAT Pl U Pett ST, T I Blenaell AueamaRe! STd IERT o<l T8ue efid defl ST,

gt Sfi At

9. @l geffeamyHm afofiqy wed ST oo ITE S igae fHeft ST aRuaTa 3TTelT 31T,
2. I AUt B USRIBRIT UTH SHTeledl HITdle Bral .

3. I g ST SiTetel aTfifes e

8.  UGRIBRI SHT detel! JhI FRUTE.

4, I g SMARE HeeAdhgT fhal Sar AvAThgT fesTelett aufoft,

9. BRI T QUIRITST,

2. IADIHT fHaT Aqd FHETAT JHAF HRUTE SUIRITS!.

3. Sl ATSaues /Siad aRuT dTefduml eI Ueh SR TEUH HGd @,
8. WRIGI dey JeHed BIURT &9,

BTl arey/wraer favmToft:

AqHITeT YBR[/ & AT HIHTGATER BRI aed IR0 81 U I g AMIIE defl M. (PPV&FRA )
rfefREde PR 2¢ TR AR AFRY ST ATeidh! garal ST TEIG! a-vdd STIdia” ST d% 21ehd! T
fRrosuraf wrEmrT feear AR Aehdl. TETRN S Agcd, ATel groTRIde fhad, feamart qrofl arer garer
UeRIgR a7 STt feamoardt armft o erehar g T HiecedTd UGRIPRICT Plal e JIReIds STHT _Te! FRTd.

T S Wigaer / Freft 7ed ST dheted BBl BIE 9T & HTeidhlees NIt QIehiNT fehal SHere<t QuaTd .
T 1 919 A1feclt URIg defl ST, SATIS 3FdhoTuT GraT dve QTehdTd.

A fauRa SO Uy

¥. 9 O gTor GR&UT g AP g PBRIST 009 Y IR B ?
IR I ST T AdDe] g PRIST 009 AT IFYPRT Ao Ife® Wellel TATON TR,

sfeR
9. AT PRIECHT ATPT T T ST gepreaT A& FaH HRTHT TG R0 g HHl faepramr et
QUITATST fafder fueprear 1= a7 fFfdRT s <.

. e srgaiefier AreTa HaeH, et guren g fidmiear T aro7 faamwdia BRamT SueEEdedT Hiere
HIMATC! AT GehTE! ST F &I 0],

3. Uit USRIRTAT gehTd TREIUT o] ST & RN &ISIcict HLNEIRT S0 Qo N d Jeiaupehi
AT QU1 & e fiep aror fepiie o,

g, Qe fIaToT ST STTea W HRuaTT eI SUTIAISHT R0l S0 o] b=l ST Golrd
J€ I IoiGR ST IRuiaTde Iueteedr gid.




U. 3 UIfereprummelt priugd! weft amg ?
IR UTfereurell prRiugd! WieliayH T 31e.

T &rf
9. Yeoiid JARIG amrel g Fde e grord Aiguft @R,

2. AiCUitRRar aTuTciiel dTedUUT, ThaRIGYUI 30T fRRURET e amavit A Ja fAmrard! ) o,
3. Aol SiTeiedm die g ol Fffevor g Aiquiieor Fur.
g, Jd dip aoMHRIdT Achidt JeAiguiil T STTsy PR,

Y, 3IeHHIAT, AAIGUIERTT G YeAIGUITERTT HaT AqHITHIS! IUeY Heor QU

€. Sugh Ui g e amrear fid Sdifdies Arede Fae, JUReT HRungf nfeH SHwdE, e
TR g AdhIid Il NG S 3 <araT I HhR v,

9. Ui T AE Hhelra ST PR

¢ E SIHT P STUUE R,
¥. 3 O aTor GREUIT Yged By ?

IR g eIt AfaT ST tera deo Agcar 3ng. A St fdedtd Ruard BR el oIrTd
RIS, UehaTur AREMUT v, A A f3ar oxal.

U. 8 gI0T TgUTS B ?
IR FLT IRAcaTd rfeted e e WRid ggei= femer 9f= arr quR gid 3Rl
31) ST SRS
3M) TgeoH
3)  Udfaes

¥) A WA
9) TR
U. 4 T aTor WRETOT 10T AqH T BIIST 009 HIIST THTOT AT} AT erecr= 31 PRy ?
31) S AT Mett SN H¥g Uit drTaS aRal.
3) ST ST SERERITE SEf g U SN Fep et areas .
3) S uhel fhar WM, Sl fhar uRuRe STt T doe T STad vl
U. € AdHpIrA T TEUTS B ?

31) D IMMUST AT AT TR 3RTetett ST fdham ™ aRa aY oATTas o faaBRId dhetet et
ST

3m) St ST SiTelt o fohar caTe Sassd 3R ST Sdiege SIddatell ST IR,




3) AAHATT S AU TRUTRIS TR FHREAT Yo MBRel ST Ta.
U. © AP §B DIV ?

SR Aqwatd @ietlel g9 3.

31) QAAHAT AU Taefid amm (Extent Variety) T8I AIGUNRUT Sl A

3rm)  IAdY, TR AT PIUATE! TBR aTaR 0, fIhl R0l STy HiT THI0IT dFIas Ho Seusl 8o,
T TV QaToT BIeTor w01, et IO % Qrehcliel HTA AR aToned! et g ferdined sifitigd
1 fIh 6 ABUR AT

3)  adst e Jigafiies AreHie Hags axuard, <eft (Tadt) wormdt @ fafay faiear giegam Sireft

3)  TEQT SR 1T UTE U G5 A ATal OR ARl AGR HIRETAT Bt 3R () IR JhaH
TRUTET U 3RTA

) AARIHT TR PTG UTIFPRUTIT BRIV GRRIH, =i HGARTHR 37fa] ~JRITe I qTef_AT!
DIUIE eh ROl FETDRED THA.

T Aaeaf 3 IR

Rt TG Poled] IIIaRIRIRG IR 3Fd IRIBR AqHITT SUATT 3Tetel 3. ATHIT SAIRTrT
Jdpaiea gd IRy fids YGRIR el aTordaT aTiR ded gocaTiad aror (EDV) TR &% SHUIR ATal.
PIUITE AT feharl Qe AR SuReied fdhaT Faelfd dhetedr o iUt RIS 35t P STehdl.
31T AT SRRGfer by Faea AeeprIfehs feERIATS! IS, ebelTdl. TR T gl GART 2ATeh™l febaT eplufia!
AT, IRATST 315t %o . SR AYGRIAh delell 35T T 3N TR BRIEA arel IFT Quard AT HRem=
Felell 3. ST ATUMET IR Ho- TR dhetedl AN Aol Frrgd v IE S Fefired 7 det

ST,
U. ¢ Thal Aiaul) beaar fOerar amor fedt a¥  wxefia wgar?

IR IRefd IEUITAT PG WA 3R,
31) =S nfor ety U —q¢ ay
am) soR i - 9y oy
7. § Frfadia warer Tifdvars gt wRefta owar A #1?

IR AR gt Sff, PRI ared ot Gxefia axar A A8l 319 gyl UifdreRuihs Al dedr Ad
ATEY. I TIRUT SR ATHITIT AFGSINGTAT IRV R e AIGUiiehRor et Il

Y. 90 T SAeital Rqvn Rig P v Agel ?

SR A ST TEIET o IOTE RDT AT UTfeet. ava ofiar dvesuu Rig dear Aal,
9. 99 die qUum FiGUIERUT HRUITATS!, FHLATH IMaLTHAT I ?

31) die o TSy
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31) gToTrea fSRIT T & auigay relet et el

3) a1 A faed e ATl wguf At

<) JoImET RSN, THAREGY, qufgay e Juarh emar
3)  anr prceiRET e weardt waTdl

%) U UGRIBR fhar 3R A0 SR AUl $% Sfewal a) AT fadmwid FRUIIS! drel URURIS o
IR TR bell A8 A1 A @ et rfasy

. 92 10T AlGuiiRar et fafire Fg=art smaeadar g 1?

SR B IS MIRRUhS WTeflel T o] 1 SARTaTe.

9. T P. 9 — AT ITAT AUEHRT.

. TG, R - I & A am

Aicuitaneft el maeadar s/, T AU FRUIRT SR ATPY A TR Tell PoedTa! TbRdl Hhi THd.
7. 93 A e g Figuiidt T 315t wRvAR 9T 3R ?

SR FTeliel AR Ffa fiep aror AIGuiRTet i “RUIRT U 3112,

) U amr dgrieR

an) fie UeriRmET STRTfRIERY

3) I}l fhar ereRatar T

) ddatedr - g PIUTET HIU.

3) Poclgr Act T, S AT U a7 TR dhel 3T
. 9% fO& amomEt Aiqult Hocar R AT 3 ?

SR U gomTel AUl HTfeRUITeaT BRIfeRIT PRIl SR, IT DRI Ul Wiellel JHI0 3112,

RER, fieb gTor AR ST ITee! geh PIIGT WDV, HYT HAT R IRBR, AR &cih, IR
AoIel, A A, S ot U9, A7, AR §ER, T4t gl 990093, AiGuiivTdh SaR divrargr Arfeciet TRt
RTINS oIt drIferanell Huds AT, srtfear diF bl arsaret. 3t WikeR dieed fhar Tits dives aradidr
I, AT PRI G AT AR, Teb TIEIeT (3T R ol Tl (SIRES).

U. 94 TETET HeIRATAh H1QUiIhRUT BReT ASel DI ?
IR B IS AIGUNARUT HEIReTth PRl Ad.
U. 9¢ Aicuiierur exvaraned} yferaxumer fum T dre BT ?

SR g, AluiiemRuaredt 9@t UgRIeR fdhar eaamatt fSamr Tifiaxuras et sfaedd 3R, a1
foRroaTet STaUieEcT aravft ggd AR AT wfdRunas |AdTd Ar.




T. 90 HTferruhe AT FTATaR AR B Hel ST ?

IR UIrehRor A7 IOl ITeor & Se T Feddl Usdieyd UgHd. fSamudre digh 9rT AR STgeh i
S SguaTd T,

T. 9¢ IISTRIT Telid 3Alell TEIeT fhr=m arur AicuiiardT Ursfaell STy 9Thdl &l ?

SR T auTIe ot Herraelid G amr JISTRIG 3Riel ) AiGuiiaial uTad, Sremd.
. 9% Q70T AUt S & I ?

SR 107 AN Wieflel THT0l e 3TeRal SN,

9. 3t BFAT gob -3, 00

2. AU gob —
JIoMET UBR AP
qfa= aror @Rk — 3. Yooo

JEAT - . 9ooo
YIARfIe FEAT — B, 90000

ﬂ%sawmﬁ’rﬂ'au Pelel 917 | ¥, 9000

T faedid deter amoT Rl - B, Q000
AT - B, 3000
IARfIe FFAT - B. Yoooo

AT qToT e ATel
3. 9 qUIUlT go<h

fue e

g, HTd, T, SN, o, ¥, U, "R, 9T, JSIg, gremm, ISHT | B, 0,000
RIGCIIRECY %, Q0,000
BIRIER, JeTll, 3TTel, EHG T. 84,000
NSICH it . ¥Y,000
37ET ¥, 30,000
qcIcl D, ¥¢,000
crer, arft, e, P, Dicvarar, Higl, aRgor B, 80,000
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8. df¥es Yo

IO TSR qeH

afes aror faght . 2000, 3fH 0.2 T& o] AT w&HH 3Mfed 9
T ATl

9R&E, TIT PIITEIA Aigull dhetel aTor, fIhiaviel | %. 000 3Hf¥H 0.9 Taml

HY Irefiap

¥. 0 O 9101 WRETT T TR §B HIGT 009 T Wich! Hret e fIeft 3mmg &2

ST

31) aHATETST Fe: AP AT ATvm S0y, WoarTe!, EpvaraTd!, AIeauarRiTe! aere dist Feud
SUINT P el

31) HRNYATATST Fe: AU Poied dueR FeAET Ho bal. TG T 0ME (T aT0 IR HRUITATST
SYANT B Q.

3) T DRIV ddHATA HHATE HPRA Jodb RId AN T8l Hoelal TR0 ARSI el av
RERIT e ATHITAT TR AFT AT,

. 29 IT FRITETCA! SSRIBRIGAT BT UHRAT [RI&TaT fEeft 3rme.
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Introduction

The soybean (Glycine max (L.) Merr.) is an economically important leguminous crop for feed,
oil, and soyfood products. Soybean seed contains about 40% protein and 20% oil and is ranked
number one in oil production (48%) among the major oil seed crops in the international trade markets.
In addition, the soybean is important for crop diversification and benefits other crops due to its
addition of nitrogen to the soil during crop rotation (Singh 2010).Despite its economic importance,
the genetic base of soybean cultivars is extremely narrow. The indigenous cultivars and landraces in
East Asia are on the verge of extinction, because farmers are now growing high yielding soybean
cultivars. The exotic germplasm, enriched with genes for abiotic and biotic stresses, has not been
fully exploited by soybean breeders.Soybean is nowcultivated in more than 60 countries. The
cultivated soybean (Glycine max) has about 23,000 accessions and its wild relatives (Glycine soja) have
about 7,000 accessions.Soybean germplasm are useful for small farmers that have to cope with
heterogeneous micro climates and for advanced soybean improvement programsand to deal with
needs in the future such as climate change. Although a large number of soybean accessions are now
conserved either in various gene banks or in situ, about 1% ofthem have been used for breeding
programme. In order to increase the efficiency of utilization of soybean genetic resources, different
types of core collections have been developed from the whole collection of soybean germplasm using
a combination of passport data and morphological traits (Qiu et al. 2003; Song et al. 2010; Wang et
al. 2006; Zhao et al. 2005).The platform of soybean core, mini core and integrated applied core
collections has been developed based on the sampling strategies, statistical methods, phenotypic data
and SSR markers.These kinds of core collections provide powerful tools for germplasm evaluation
for identification of trait-specific accessions associated with abiotic stress, biotic stress, and yield
related attributes, gene discovery, allele mining, genomic study, maker development, and molecular
breeding.The platform could be usefull for enhancing utilization of soybean genetic resources in
sustainable crop improvement for food security. The efficient utilization of this platform will rely on
accurate phenotyping methods, abundant functional markers, high-throughput genotyping
platforms, and effective breeding programs.

Domestication and dissemination of soybean

According to Hymowitz (1970), based on linguistic, geographical, and historical literatures,
soybean was domesticated in the eastern half of north China during the Shang dynasty (ca. 1700-1100
B.C.).Then, The soybean was disseminated to central and south China and peninsular Korea by the
first century A.D., owing to degeneration of dynasties, migration of populations, and consolidation
of territories (Hymowitz 1990). Later, soybean was introduced into Japan, Indonesia, Philippines,
Vietnam, Thailand, Burma, north India, and Nepalfrom the 1st to 16th centuries. Landraces were
developed and these regions are the secondary center of origin of the soybean (Hymowitz 1990).In
the late 16" and throughout the 17th centuries, missionaries and sailors brought the soybean to
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Europe from China and Japan. Soybean was grown in 1740 inbotanic gardens in France and in 1790
in the Royal Botanic Garden, Kew, England. Soybean was cultivated inseveral European countries but
failed to attain a place in

European agriculture (Morse et al. 1949).Soybean was introduced into North America from
China by Samuel Bowen in 1765 and was planted in“Greenwich,” located at Thunderbolt (Hymowitz
and Harlan 1983). Since 1765, soybean has been introduced into United States from China several
times by scientists, seed dealers,merchants, military expeditions, and various individuals. During
the years 1851-1853, soybean was introduced to Alton, Illinois, by Benjamin Franklin Edwards.
Mr.John H. Lea of Alton planted the soybeans in his gardenin the summer of 1851. In 1852, the
soybean was grown in Davenport, Iowa, by Mr. J.R. Jackson and in Cincinnati, Ohio, by Mr. A.H.
Ernst. In 1853, Mr. Ernst distributed seeds to the New York State Agricultural Society, the
Massachusetts Horticultural Society, and the Commissioner of Patents (Hymowitz 1987).

During the period 1860-1900, the introduced soybeans were grown in every agricultural research
station in the United States. Research on soybean was conducted throughout the country in small
plantings and (or) on acommercial scale, mainly for pastures, silage and hay, and animal feeds.
Foreign Seed and Plant Introduction was established in 1898 within the United States Department of
Agriculture (USDA) and initiated the introduction of a largenumber of soybeans from Asiatic
countries (Morse et al.1949). This facilitated centralized plant introduction activities.Introduced plants
were assigned a permanentplant introduction (PI) number. The enormous economic value of the
soybean was realizedin the early two decades of the 20" century.Osborn and Mendel (1917)
demonstrated experimentally that heated soybean meal promoted growth in rat ata normal rate,
which was in contrast with raw soybeanmeal. This study resulted in the establishment of the soybean
processing industries in the United States. Mr.A.E. Staley Sr. laid the foundation of operational
soybean processing facilities in Decatur, Illinois, in 1922.He provided incentives to Illinois farmers to
grow soybeans. His company processed and made more than 1000 different items of soybean food,
feeds, and other products that have revolutionized the agriculture of the Midwest, and Decatur,
Illinois, is now called the soybean capital of the world.

To enhance soybean germplasm resources, plant explorationtrips to China, Japan, India, and
Korea were conducted by William J. Morse and P. H. Dorsett. They collected morethan 10 000
introductions, representing more than 2500 distincttypes (Morse et al. 1949).

Since soybeans were introduced into the United States from several geographical regions of
East Asia, the responseto the adopted country was extremely variable. Morse et al. (1949) realized the
problem and developed the concept ofrelative maturity groups based on critical day length. They
identified 9 soybean maturity groups (0 through VIII) in thesoybean growing regions of the United
States. Maturity group 0 and I cultivars were those adapted to the northern part of the country.
Succeeding maturity groups contained cultivars adapted to areas farther south, with those of
group VIII being suited for the Gulf coast region. To date, 13 maturity groups (000 through X) for
soybeans have been identified.Cultivars are chosen for maturity groups for the appropriate latitude
for maximum yield.

Gene pools of the soybean

Harlan and de Wet (1971) proposed the concept of three gene pools, primary (GP-1), secondary
(GP-2), and tertiary (GP-3), based on the success rate of hybridization amongspecies.



Soybean GP-1GP-1 consists of biological species, and crossing withinthis gene pool is easy—
hybrids are vigorous, exhibit normalmeiotic chromosome pairing, and possess total seed fertility;
gene segregation is normal and gene exchange is generallyeasy. GP-1 was further subdivided into
subspecies A, which includes cultivated races, and subspecies B, which includes spontaneous races.
Soybean (G. max) cultivars and landracesand their wild annual progenitor, G. soja, are included in
GP- 1.

Diversity in soybean germplasm has been elegantly elaborated by Hymowitz and Bernard (1991)
and Palmer et al.(1995). The soybean germplasm is a rich reservoir, withmore than 100 000 G. max
accessions, probably less than10 000 G. soja accessions, and about 3500 accessions of wild perennial
Glycine species in germplasm banks throughoutthe world (Palmer et al. 1995). However, Hill and
Nelson(1997) reported a total of only 16 962 accessions of soybeans (as of 31 December 1996) in the
USDA soydata base (Table 1). There are 14 379 introduced accessions of soybean and G. soja includes
1102 accessions. The USDA germplasm bank has 858 soybean accessions from eight provinces of
China (the center of origin of soybeans):88 from Fujian, 43 from Jiangxi, 60 from Guangxi, 183 from
Anhui, 198 from Sichuan, 57 from Hunan, 118 from Yunan, and 111 from Guizhou.

Hymowitz (1984) described the fate of 4451 soybean accessions collected by P.H. Dorsett and W.].
Morse during their 1929-1931 plant exploration to East Asia. Today, only 495 accessions are available
in the USDA germplasm collection.These accessions are an extremely valuable treasure to the soybean
breeding programs in North America. The lossof a large portion of the Dorsett and Morse soybean
collectionis a disgrace and, because farmers in East Asia nowgrow high yielding soybean cultivars
and have stopped growing the old landraces, also irreplaceable. Thus, indigenous cultivars and
landraces are on the verge of extinction.

Soybean GP-2

Harlan and de Wet (1971) defined GP-2 as, “All speciesthat can be crossed with GP-1 with at least
some fertility in F1.” This suggests that the soybean (G. max) does not have aGP-2.

Soybean GP-3

GP-3 is the extreme outer limit of potential genetic resource. Hybrids between GP-1 and GP-3
are anomalous, lethal,or completely sterile, and gene transfer is not possibleor requires radical
techniques (Harlan and de Wet 1971).Based on this definition, GP-3 includes 16 wild perennial species
of the subgenus Glycine. These species are indigenousto Australia and are geographically isolated
from G. max and G. soja (native of China). Extensive plant exploration trips by T. Hymowitz and
A.H.D. Brown in Australiaand to the South and West Central Pacific Islands have enriched the
collection of wild perennial Glycine species germplasm.A total of 1025 accessions are being
maintained at the University of Illinois (Table 2).

Intersub-generic hybrids have been produced and fertile modified diploid lines have been
derived. This suggests that soybean has a GP-3, and indications are that gene transferfrom wild
perennial species to the soybean is feasible.
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Table 1. The primary gene pool of the soybeancollection data base (Hill and Nelson 1997).

Soybean Glycine max (L.) Merr No. of accessions
Introduced soybeans 14 379
Germplasm releases 141
Modern cultivars 392
Old cultivars 208
Private cultivars 35
Williams isolines 100
Clark isolines 295
Harosoyisolines 134
Other isolines 35
Genetic types 150
G. sojaSieb. & Zucc. 1102
Total 16 962

Table 2. The tertiary gene pool (wild perennial species of the subgenus Glycine Willd.) of the
soybean collection data base (Burridge and Hymowitz 1997).

Species No. of accessions
Glycinealbicans Tind. & Craven 2
G. arenaria Tind. 5
G. argyrea Tind. 13
G. canescens F.J. Herm. 125
G. clandestinaWendl. 138
G. curvata Tind. 9
G. cyrtoloba Tind. 49
G. falcata Benth. 28
G. hirticaulis Tind. & Craven 1
G. lactovirens Tind. & Craven 2
G. latifolia (Benth.) Newell & Hymowitz 46
G. latrobeana (Meissn.) Benth. 12
G. microphylla (Benth.) Tind. 32
G. pindanica Tind. & Craven 5
G. tabacina (Labill.) Benth. 14
G. tomentella Hayata 22
Total 1025
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Soybean varieties development in India

India started soybean development programme for soybean in the 1960s and the expansion
seen between 1972 and 1984 was exceptionally rapid. Some 770 thousand hectares of land were
brought under soybean from 1972 to 1983, marking a 24-fold increase. Plausible explanations for this
rapid expansion include the development of varieties of soybean well-suited to the Indian agricultural
situation, particularly, derivatives of black seeded indigenous Kalitur, and the advantageous
utilization of Kharif fallows for soybean cultivation.In addition, the relatively higher returns of
soybean over competing crops, an aggressive support scheme for soybean development launched by
the Indian government in 1971 to help offset an international trade imbalance in edible oils, and
increased interaction between food processing industries and soybean farmers, contributed to this
expension. The state of Madhya Pradesh experienced a 38-fold increase in area (to 615800 hain 1983)
and a similar increase in production (to 440300 mt in 1983) during the period 1972-1983; Uttar Pradesh
increased its area and production 10 and 8 times respectively, while Maharestra's soybean crop had
become insignificant by 1983.

Under the AICRPS system, 102 improved varieties have been developed under the domestic
breeding programme. Four soybean varieties viz. NRC 2(Ahilya 1), NRC-12 (Ahilya 2), NRC-7
(Ahilya 3) and NRC-37 (Ahilya 4).Varieties like JS 93-05, ]S 95-60, JS 335, JS 80-21, NRC 2, NRC 37,
Punjab 1, Kalitur have been developed with high seed longevity. Varieties like MACS 58, NRC 37,
Type 49, Durga, Punjab 1 have been developed that are suitable for mechanical harvesting having
high insertion point of the lowest pod. Rust tolerant varieties viz. PS 1024, PS 1029, Indira Soya 9,
MAUS 61, MAUS 61-2 etc. under the AICRPS were handy in the management of rust. Table 3 shows
soybean varieties in seed chain.

Table 3. Soybean varieties in seed chain in India

Soybean Area of Maturity | Yield Response to insect-pests &
variety adaptability days (Kg/ha) diseases
JS-335 Central zone 95-100 2500-3000 | Resistant to bacterial pustule and
susceptible to YMV.
VL Soya 47 Northern hill 122-125 2300 Resistant/ tolerant to
zone Anthracnose, Cercospora leaf

spot, Bacterial leaf blight and
Frog eye leaf spot. Tolerant

Aphids.
Ahilya 4 Central zone 99-105 3500 to Moderately resistant to collar rot,
(NRC 37) 4000 bacterial pustule, pod blight and
bud blight like syndrome.

Moderately resistant to stem fly
and leaf miner.

Pratishta Central zone 100-105 2000 to -

(MAUS 61-2) 2500

JS 71-05 Malwa Plateau of| 90-95 2000 to Resistant to bacterial pustules
Madhya Pradesh 2400 and myrothecium leaf spot

33—



Soybean Area of Maturity | Yield Response to insect-pests &

variety adaptability days (Kg/ha) diseases

JS 93-05 Central zone 90-95 2000 to Resistant to major diseases and

2500 insect pests.

MACS 450 Southern zone 90-95 2500 to Resistant to yellow mosaic,

4000 bacterial pustule. Resistant to
defoliators

Indira Soya 9 | North eastern 106 2200 to Resistant to rust. Moderately

zone and 2300 resistant to stem tunneling and

Madhya Pradesh girdle beetle and leaf folder.

Hara Soya Himachal 108-130 1500 to Immune to bacterial pustule,

Pradesh, days 2000 highly resistant to brown spot,

Uttaranchal bacterial blight, and resistant to
frog eye leaf spot and pod blight.
First ever culinary purpose
variety in soybean

ParbhaniSona | Central zone 85-90 2500 to Resistant to Collar rot,

(MAUS 47) 3000 Anthracnose, Cercospora and
Rhizoctonia. Resistant to Grey
semilooper, Tobacco caterpillar,
leaf miner and moderately
resistant to stem fly.

Samrudhi North Eastern 93-100 2000 to -

(MAUS 71) Zone 2500

]S 90-41 Madhya Pradesh | 90-100 2500 to Moderately resistant to stem fly,

3000 semilooper and tolerant to major
diseases

SL 295 Punjab 125-130 2000 to Resistant to yellow mosaic virus

2500

PK 472 Central zone 100-105 3000-3500 | Resistant to bacterial pustules &
YMV

PK 416 Northern plain 115-120 3000 to Resistant to YMV & bacterial

zone 3500 pustules, tolerant to Rhizoctonia.

VL Soya 21 Uttaranchal 120-122 2000 to Resistant to Cercospora leaf spot

2500

Ahilya 2 Madhya Pradesh | 99 2500 to Resistant to bacterial pustules,

(NRC 12) 3000 YMYV, myrothecium leaf spot and
tolerant to defoliators stem fly
and girdle beetle.

MACS 124 Southern zone 95-105 2500 to Resistant to bud blight.

3000
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Soybean Area of Maturity | Yield Response to insect-pests &
variety adaptability days (Kg/ha) diseases
JS 75-46 Madhya Pradesh | 105 2500 to Tolerant to bacterial pustules,
3000 tolerant to Macrophomina
Pusa 16 Northern plain 105-115 2500 to Resistant to Rhizoctonia, bacterial
zone, Northern 3000 pustules, tolerant to YMV and
hill zone and major insect-pests.
parts of Central
zone
JS 80-21 Central zone and | 105-110 2500 to Tolerant to bacterial pustules,
North Eastern 3000 viral diseases and foliar insect-
zone pests.
Ahilya 1 Madhya Pradesh | 106 2500-3200 | Resistant to pod blight and
(NRC 2) tolerant to Cercospora leaf spot
and Anthracnose
Ahilya 3 Madhya Pradesh | 90-99 2500 to Resistant to bacterial pustules
(NRC7) 3500 Myrothecium leaf spot, tolerant
to stem fly, girdle beetle green
semilooper and defoliators.
Pant Soybean | Southern zone 90-95 2500 to Resistant to YMV, rust, bacterial
1029 3000 pustules and tolerant to
Rhizoctonia
Pusa 9712 North Plain Zone| 116 2200-2500 | Resistant to YMV, SMV, Bacterial
pustules, Charcoal rot,
Myrothecium leaf spot and
moderately resistant to stem fly.
Pusa 98-14 North Plain Zone| 125 1900 to Resistant to YMV, SMV, pod
2200 blight and moderately resistant to
stem fly
Pratap Soya2 | Southern & 91 2334 Moderately resistant to BP, girdle
North Eastern beetle and leaf miner but
Zone susceptible to rust.
TAMS 38 Maharashtra 95 2165 Resistance to bacterial pustules
Vidarbha region and myrothecium leaf
spots,moderately resistance to
pod blight, SVM, rhizoctonia
aerial blight and tolerant to
soybean rust
PhuleKalyani | Maharashtra 95-100 2353 -
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Popular Varieties, and Characteristics to Identify the
Varieties/Land Races of Sugarcane

RL Choudhary, PV Mane, DD Nangare, PA Kale, Ajay K. Singh
ICAR-National Institute of Abiotic Stress Management, Malegaon, Baramati

Cultivation of sugarcane in India dates back to the Vedic period. The earliestmention of
sugarcane cultivation is found in Indian writings of the period 1400 to 1000 B.C.It is now widely
accepted that India is the original home of Saccharum species. Saccharumbar beri and Polynesian group
of island especially New Guinea is the centre of origin of S.officinarum. It belongs to family
Gramineae (Poaceae), class monocotyledons and orderglumaceae, sub family panicoidae, tribe
Andripogoneae and sub tribe saccharininea. Thecultivated canes belong to two main groups: (a) thin,
hardy north Indian types S.barberiandS.Sinenseand (b) thick, juicy noble canes Saccharumofficinarum.
Highly prized cane is S.officinarum.

The genus Saccharumhas five important species viz.,
1. Saccharumofficinarum 2. S. Sinense 3. S.barberi 4. S.robustum 5. S. spontanuem

The first three species are the cultivated species and the last two are wild ones.S. officinarum

species is widely cultivated in India because of high sucrose content.

Sugarcane is one of the important cash crops in India and it is playing a pivotal role in Indian
economy as it contributes around 7.0 % of total annual agricultural revenue and also provides
livelihood for 7.5 million sugarcane growers and their families. It occupies around 5.0 million hectare
areaand produces 306 million tonnesof canes during 2016-17. Out of total sugarcane production in
India, about 44% comes from Uttar Pradesh (133.70 million tonnes, mt), 16% from Maharashtra (49.69
mt), 11% from Karnataka (33.44 mt), 7% from Tamil Nadu (22.39 mt) and 4.37% from Bihar (13.37 mt).
Subtropical states contribute 56% of total cane production and tropical states contribute 44%
production. Sugar recovery in India in 2015-16 crushing season was 10.62%. The highest recovery of
11.33% was reported in Maharashtra, followed by Telangana (10.85%), Karnataka (10.74%) and
Gujarat (10.39%). Sugar recovery in the subtropical states is remained less than 10%in the previous
years, but in 2015-16, sugar recovery in Uttar Pradesh (10.61%), Haryana (10.51%), and Punjab
(10.06%) surpassed more than 10%. The main factor responsible for this trend is adoption of Co 0238,
the wonder variety of sub-tropical India released by ICAR-Sugarcane Breeding Institute, Coimbatore,
which occupied 8.97 lakh ha (34.5%) of the cane area in subtropical states. During the last four
seasons, the average cane yield and the sugar recovery in UP has increased to 72.4 t/ha and 10.61%,
respectively from 61.6 t/ha and 9.18%, respectively during 2012-13. In the same period, farmers as
well as the sugar industry in UP earned Rs. 7,702 crores additionally due to increased cane yield and
higher sugar recovery. As a result, the socio-economic status of farmers and the financial situation

of sugar industry have improved a lot.

The first commercially successful inter-specific hybrid in the world, Co 205, a hybrid between
cultivated sugarcane, Saccharumofficinarum and the wild grass S. spontaneum became popular in
Punjab province during 1920s, provided a major breakthrough in sugarcane improvement. Currently,
Co 86032 and Co 0238 are the wonder and ruling varieties in Tropical and sub-tropical regions of the
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country, respectively. Co 86032 and Co 0238 put together occupied 40.1% of the total cane area in the
country, though Co 86032 alone is occupies around 1 million ha area. At present, about 99% of cane
area in the country is occupiedby ‘Co” and Co allied varieties developed by ICAR-SBI, Coimbatore
alone or in collaboration with other the Institutes. During 2016-17 season 16 Covarieties namely Co
0118, Co 0124, Co 0232, Co 0233, Co 0235, Co 0237, Co 05009, Co 0238, Co 0239,Co 05011, Co 1148, Co
7717, Co 89003, Co 98014, Co 87263 and Co 87268 in subtropical region and 21varieties namely Co
0323, Co 1053, Co 62175, Co 6907, Co 7805, Co 8014, Co 8021, Co 8371, Co 86002,Co 86027, Co 86032,
Co 86249, Co 87044, Co 92005, Co 92012, Co 94010, Co 94012, Co 97009, Co 99004,Co 99006 in tropical
India were grown in over 49.7% of the cane area.

Ruling varieties in south India (Maharashtra):
¢ CoM-0265 and Co-86032 both covering more than 80% area

¢ CoM-0265 released in 2007, highest yielding variety (potential 200 t/ha), long duration (14-16
months)

*  Co-86032 released in 1996, cane yield: 106-159 t/ha

A new variety of sugarcane: MS 10001 (Tropical India)

*  Yield potential: 155 t/ha (Pre-season)

*  Sugar recovery: >12 % at crushing

e Maturity: 12 months (Early maturity)

¢  Salinity tolerant and fully resistant to smut and other foliar diseases

* Released in 2017 by Central Sugarcane Research Station, MPKV, Padegaon and recommended
for Maharashtra state.

There are three planting season in the Maharashtra as given in Table 1. Accordingly, the most
popular varieties are grouped as per their maturity, namely early and mid-late varieties. Co 8014
(Mahalaxmi), CoC 671 (Vasant-1), Co 94012 (Phule Savitri), Co 92005, Co VSI 0434 and MS 10001,
these are the early maturing sugarcane varieties. The mid-late maturing varieties are Co 86032 (Nira),
CoM 0265 (Phule 265), Co VSI 09805 and Co VSI 03102. Early maturing varieties are recommended
for suru and pre-seasonal plantings and mid-late maturing varieties for pre-seasonal and adsali
plantings.

Table 1. Planting and harvesting schedule of sugarcane in Maharashtra

Sr. | Name of the Time of planting Average months to | Time of
No | Crop mature sugarcane harvesting
1 | Suru 15th December to 15th 12 to 14 November to
February December
2 | Pre-seasonal 15th October to 15th 14 to 15 January to End
November of Season
3 | Adsali 15th July to 15th August 17to 18 October to
(extended upto 15 September) December
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The Central Sugarcane Research Station (CSRS), MPKV, Padegaon, Satara and Vasantdada Sugar
Institute (VSI), Pune are two main institutes working on sugarcane for varietal development in the
Maharashtra. The varieties released / recommended by the CSRS, Padegaon for the cultivation in the
Maharashtra are presented in the Table 2.

Table 2. Varieties developed/recommended by the CSRS, Padegaon for the cultivation in

Maharashtra.
Sr. | Name of Yield (t/ha) | Maturity| Ratoon
. Year | Parents Season
No. | Variety Cane | CCS
Suru 122 14.8
1 | Co419 1936 | PoJ 2878 x Co 290 Early Good
Adsali 132 18.8
Suru 106 13.0
2 Co 740 1956 | P 3247 x P 4775 Preseasonal | 123 17.0 | Late ;/Oe?é
Adsali 155 22.0
Suru 110 12.5
3 | Co7219 1982 | Co 449 x Co 658 Early Good
Preseasonal | 131 18.7
Early .
4 | CoM 7125 1982 | Co 740 x Co 775 Suru 110 12.5 ’ Medium
tomidlate
Early .
5 | Co7527 1988 | Co 62175 x Co 658 | Suru 122 17.2 ’ Medium
tomidlate|
Suru 115 | 14.05
Midlatet
6 | CoM 88121 | 1993 | Co 740 x Co 6806 | Preseasonal | 130 | 18.50 o late Good
Adsali 166 | 23.00
Suru 98.0 | 14.11
7 | Co 8014 1994 | Co 740 x Co 6806 Early Medium
Preseasonal | 135 | 19.48
Suru 106 | 14.44
8 | Co86032 | 1996 | CO 02198 x Preseasonal | 139 | 19.71 | Midlatet | b ellent
CoC 671 o late
Adsali 159 | 22.42
Suru 113 | 16.99
9 | Co94012 | 2002 ggi“adone of CoC Midlate | Good
Preseasonal | 145 | 21.76
Suru 150 | 20.31
10 | CoM 0265 2007 | GC of 87044 Preseasonal | 164 | 22.57 | Midlate | Excellent
Adsali 200 | 26.82




Varieties released by VSI, Pune

*  1993- Pre-released Co 85004, an early maturing, high sugar and erect variety.

1994- Released VSI's first variety CoC 671, an early maturity, high cane yield and high sugar.
*  1995- An early maturing, high yielding Co 8014 variety jointly released by VSI & MPKV, Rahuri.

*  1996- Supported the database for released of Co 86032, having a mid-late maturity, high yield
and high sugar variety by MPKV, Rahuri.

®  2006- Supported the database for release of Co 94012 a mid-late maturing, high yielding and
high sugar variety by MPKV, Rahuri.

*  2007- Provided the database for release of CoM 0265 a mid-late maturing, high yielding variety
by MPKYV, Rahuri.

e 2012-Early maturing, High sugared drought tolerant tissue culture variety VSI 434 was
developed and released.

* 2016- CoVSI 03102, a mid-late maturing, high yielding and high sugared variety accepted for
release by MPKYV, Rahuri for cultivation in pre-season and suru season for sugarcane growing
areas of high rainfall zone in Maharashtra.

e Variety in pipeline: VSI 08005 a first hybrid developed from Sugarcane Breeding Center, Amboli
having mid-late maturity, tolerant to drought and salinity, high yielding and high sugar with
good rationing ability identified as a high promising genotype during 2013-16 research trials.

Guidelines for the Conduct of Test for Distinctiveness, Uniformity and Stability on
Sugarcane (Saccharum L.)

The Protection of Plant Varieties and Farmers’ Rights Authority (PPV & FRA), Government of
India has developed the guidelines for registration of a sugarcane variety denomination under the
Protection of Plant Varieties and Farmers” Rights (PPV&FR) Act, 2001.These test guidelines shall
apply to all vegetatively propagated varieties, transgenics, hybrids and parental lines of Sugarcane
(SaccharumL.).The details guidelines for the conduct of Test for Distinctiveness, Uniformity and
Stability (DUS) on Sugarcane available at PPV & FRA website.If farmers having the sugarcane land
race (s)/ materials that should be distinct, uniform and stable in nature and must qualify the DUS
Test, can be registered under this PPV&FR Act, 2001.

The characteristics described by PPV & FRA are given in Table 3 shall be used for the testing of
varieties for their DUS. The farmers can use these characteristics in the identification of their
materials/ land races of sugarcane.

Table 3. Characteristicsfor the testing of varieties for their DUS

Stage of | Type of

S. Characteristics | States Note Exam.ple Var1et1e§ Obser- | Assess-
No. (tropical/subtropical) .
vation ment
1 2 3 4 5 6 7
1 | Plant:Growth Erect 1 Co087025/CoLk8102 240 VG
(*) | habit Semi-erect 2 Co86032/CoH110
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S. | Charac- Example Varieties Stage of | Type of
No. | teristics States Note (tropical/subtropical) Ob§er- Assess-
vation ment
1 2 3 4 5 6 7
2 | Leafsheath: | Absent 1 Co740 240 VS
(*) | Hairiness Sparse 3 CoC671
Dense 5 Co7717
3 | Leaf sheath: | Strap-shaped 1 | CoC8201/CoJ83 240 VS
(+) | Shape Deltoid 2 C094012
ofligule Crescent-shaped 3 | Co97015/CoS767
Arch(bow) shaped 4 | CoV92103
4 | Leafsheath: | Incipient 1 | Co89029 / CoS767 240 VS
Shape of Deltoid 2 | Co87271
innerauricle | Dentoid 3 98R278
(+) Unciform 4 | Co8338
Calcariform 5 CoA8401
Lanceolate 6 | Co7318
Falcate 7 | Co7805
5 | Leafsheath: | Green 1 CoG93076 240 VS
(*) | Colour of Greenish-yellow 2 CoC(SC) 22
dewlap Yellow 3 | CoM6806
Yellowish-green 4 CoA89081
Brown 5 Co1101
Purple 6 CoC671
6 | Leafblade: Erect 1 Co86032 240 VS
(*) | Curvature Curved tip 2 C062175/C0Se92423
(+) Arched 3 Co775/CoJ64
7 | Leafblade: Narrow (<3.0 cm) 3 Co285 240 MS
(*) | Width Medium (3.0-5.0 cm) 5 | Co87268
Broad (>5.0cm) 7 | Co775
8 | Plant: Weak (self de-trashing)| 3 | Co419/CoS 88230 300 VG
(*) | Adherence | Medium (semi 5 C091010/CoS 767
(+) | of leaf clasping)
sheath Strong (tight clasping) 7 | CoA 92081/CoS 797
9 | Internode: Green (RHS 138-143) 1 Co 87044 300 VS
(*) | Colour (Not | Green yellow (RHS 1) 2 Co 85017
(+) | exposed to | Green white (RHS157) | 3 | Co 8013
sun) Yellow (RHS 2-11) 4 Co 97015
Yellow green (RHS 145 5 | Co 94012
154)
Yellow white (RHS 158)| 6 Co 740
Orange 7 | Co385
white (RHS 159)
Greyed green (RHS 8 | Co 87268
193)
Greyed yellow (RHS 9 | Co 87025
160)




S. | Charac- Example Varieties Stage of | Type of
No. | teristics States Note (tropical/subtropical) Ob§er- Assess-
vation ment
1 2 3 4 5 6 7
10 | Internode: | Green yellow group 1 | Cob27 300 VS
(*) | Colour (RHS 1)
(+) | (Exposed to | Yellow green group 2 | Co87268
sun) (RHS 144-154)
Yellow group (RHS 3- 3 | Co86010, 97R 383
13,22)
Greyed group (RHS 4 | Co 86032, Co 91010, Co
160-182, 184, 199) 508, Co 94012
Brown group (RHS 5 | Co 87025
200)
Purple group (RHS59- | 6 | Co 85002, Co 92020
65,77)
11 | Internode: Thin (<2.2 cm) 3 Co 8013/CoS 8118 300 MS
(*) | Diameter Medium (2.2 - 3.0 cm) 5 Co 86032/CoS 8436
(+) Thick (>3.0 cm) 7 | Co8371
12 | Internode: Cylindrical 1 Co0 97015/CoLk 8102 300 VS
(*) | Shape Tumescent Bobbin 2 | Co798/Co] 83
(+) shaped
Conoidal 3 | CoN91132/CoLk 7901
Obconoidal Curved 4 Co 89029
13 | Internode: Absent 1 Co091010/CoS 767 300 VG
Zig zag Present 9 | Co87044/CoSe 95422
Alignment
14 | Internode: Absent 1 Co097015/CoS 767 300 VS
Growth Present 9 Co 8021 /CoS 98259
crack (Split)
15 | Internode: Smooth 1 Co 87268 300 VS
(*) | Rind surface | Corky patches only 2 | CoV 92103
(+) | appearance | Ivory marks only 3 Co 8338
Corky patches and 4 Co 419, Co 86032
ivory marks present
16 | Internode: | Light 3 | CoC671/CoS 767 300 VG
(*) | Waxiness Medium 5 | Co740/CoS 8432
Heavy 7 | Co94008/CoS 94270
17 | Node: Shape| Ovate 1 Co 94008 300 VG
(+) | of bud Obovate Oval Round 2 Co 7218
Pentagonal Rhomboid 3 | Co8371
Rectangular 4 | 97R 401
18 | Node: Size | Small (6 mm or less) 3 97V 97 300 MS
of bud (Mea-| Medium (6-9 mm) 5 Co0 91010
sured from | Large (9 mm or more) 7 | 97R 401
base of bud
to the tip)
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S. | Charac- Example Varieties Stage of | Type of
. .. States Note . . Obser- | Assess-
No. | teristics (tropical/subtropical) .
vation ment
1 2 3 4 5 6 7
19 | Node: Bud | Absent 1 Co0 92020/CoS767 300 VS
(*) | groove Shallow 3 | CoC 671/Co0S 96275
Deep 5 | Co86010/Co 89029
20 | Node: Bud | Absent 1 Co 97015/Co0S767 300 VS
(*) | cushion Present 9 Co 86032/CoH 92201
(Space
between bud
base and leaf
scar)
21 | Node: Bud | Below growth ring 1 | Co 8208 300 VS
tip in Touching the ring 3 | CoCo71
relationto | Above growth ring 5 | Co62175
growth ring
22 | Node: Weak (Not swollen) 1 Co 85004 300 VS
(+) | Prominence | Strong (Swollen) 9 Co 89029
of growth
ring
23 | Node: Width| Narrow 3 Co 8338/CoSe 95422 300 MS
of root band | Medium 5 | Co86032/CoS 767
(Opposite to | Broad 7 | CoA 90081/CoS 95270
bud)
24 | Internode: Round 1 C094012/CoLk 8001 360 VS
Cross- Oval 2 | Co86032/CoS 767
section
25 | Internode: Absent 1 Co 85002/CoS 767 360 VS
Pithiness Present 9 Co 89029 /CoSe 92423
26 | Plant: Low (<3.0) 3 | Co85002/CoS 8436 360 MS
(+) | Number of | Medium (3.0 - 5.0) 5 Co0 97015/CoS 767
millable High (5.1 -7.0) 7 | Co94012/CoS 8118
canes (NMC)| Very high (>7.0) 9 Co 85004
per stool
27 | Plant: Cane | Short (<1.75 m) 3 Co 87271 360 MS
(+) | height Medium (1.75-2.5 m) 5 Co 97015
Tall (2.6 —3.25 m) 7 Co0 94012
Very tall (>3.25 m) 9 | CoC773

Description of symbols used in Table 3.

1. Notes (1 to9), shall be used to describe the state of each characteristic for the purpose of digital
data processing.
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Legend:

(*) Characteristics that shall be observed during every growing season on all varieties and shall
always be included in the description of the variety, except when the state of expression of
any of these characters is rendered impossible by a preceding phenologicalcharacteristic or
by the environmental conditions of the testing region. Under such exceptional situation,
adequate explanation shall be provided.

(+) See explanation of the characteristic in section VIII of the guidelines. It is to be noted that
for certain characteristics the plant parts on which observations to be taken are given in the
explanation or figure(s) for clarity and not for the colour variation.

A decimal code number in the sixth column of Table of characteristics indicates the optimum
stage for observation of each characteristic during the growth and development of plant. The
relevant growth stages for assessment of each characteristic corresponding to the codes (days
after planting) are given below:

Code | Growth stage

240 End of grand growth stage

300 Maturity stage

360 Harvest stage

Type of assessment of characteristics indicated in column seven of Table of characteristics is as
follows:

MG: Measurement by a single observation on a group of plants or parts of plants
MS: Measurement of a number of individual plants or parts of plants
VG: Visual assessment by a single observation on a group of plants or parts of plants

VS: Visual assessment by observation of individual plants or parts of plants

DUS Test centres Sugarcane

DUS test centres DUS test centres

(Tropical varieties) ( Sub-tropical varieties)
Sugarcane Breeding Institute, Indian Institute of Sugarcane
Coimbatore — 641007, Research, Lucknow — 226002,
Tamil Nadu. Uttar Pradesh.

Sugarcane Breeding Institute, Sugarcane Breeding Institute,
Research Centre, Agali — 678581, Regional Centre, Karnal — 132001,
Kerala. Haryana.
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Plant Variety Protection and Farmers Rights in India

SK Soam
Head, ICM Division
ICAR-NAARM, Hyderabad

After going through this paper, you will be able to:

*  Recognize the enforcement structure and leverages provided in TRIPS, and influence of UPOV
on legal protection system;

¢ Explain the general and special provisions available in the system of protection of plant varieties
and farmers’ rights in Indian context;

¢ Understand registration requirements and the process of registration of a variety;

¢ Understand the procedures of enforcement of right provided to various stakeholders.

Introduction

The plant variety has been recognized as one of the intellectual property but unlike patents, the
leverage has been provided under TRIPS and guidelines of UPOV help WTO member countries so
that they may evolve the system of protection of their own. India became the pioneer country by
choosing the system that gives protection to the rights of breeders but rights of other stakeholders
such as researchers, community and farmers are also protected. For this, the Government of India in
passed an Act known as “The Protection of Plant Varieties and Farmer’s” Rights Act 2001” or
“PPV&FR Act 2001”7, which came into enforcement with notification on 12th September 2003, but
actual implementation came into existence by starting the functioning of Protection of Plant Varieties
and Farmers’ Rights Authority in November 2005 with the Headquarters at New Delhi. The rules
published in 2004 provide general guidelines and procedures about the process and requirements of
registration of varieties and enforcement of rights.

International framework for Protection of plant varieties and farmers’
rights

TRIPs, UPOV and CBD are the major pillars of international framework on protection of plant
varieties, breeders and farmers rights. TRIPs being an agreement of WTO have the legal enforcement
capability, and mainly function as direction to the member countries for developing the legal and
administrative system in accordance with multilateral agreement. UPOV and CBD are the agreed
conventions but do not have the legal enforcement capability.

WTO Agreement on Trade-Related Aspects of Intellectual Property Rights

Should plant variety be a subject matter for patenting? It was the big question in the context of
developing countries. Monopoly provided through patents with exclusive rights may not be desirable
mainly because of following three reasons:

1. The specific plant genetic resources evolved and developed over the years in certain pockets of
the world are traveling across the countries and continents, therefore a claim of a breeder of a
specific country for exclusive rights over nature’s property with his little human intervention is
not ethically justified.
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2. Farmers and rural communities have played significant role in evolution, maintenance and
development of genetic resources, therefore neither they can be denied certain rights over plant
varieties nor they must be deprived of benefits to be accrued by the use of nature’s property
and knowledge possessed by them.

3. Stringent protection measures such as patents would restrict the free access to genetic resources,
and also monopolistic tendencies would lead to exorbitant prices of seed, thus hamper the
growth of agriculture, and goal of food for all” would be defeated.

Article 27.3(b) of TRIPs thus provided that “Members may also exclude from patentability: plants
and animals other than micro-organisms, and essentially biological processes for the production of
plants or animals other than non-biological and microbiological processes. However, Members shall
provide for the protection of plant varieties either by patents or by an effective sui generis system or
by any combination thereof”. TRIPs thus gave leverage for opting patent or system of their own or
combination of both. The TRIPS agreement neither provide any system of variety protection nor refer
to intergovernmental organization such as Union for the Protection of New Varieties of Plants
(UPOV) in the provision dealing with the requirement to provide for the protection of plant varieties,
although UPOV was the only instrument in existence at the time TRIPS was formulated. Countries
are therefore clearly free to choose any sui generis system provided it is effective. This means no
more than that it has to comply with the minimum standards set out by TRIPS. India opted for the
system of its own i.e. protection of varieties and protection of rights of farmers, community and
researchers. In US and European Union, both the systems (registration and patents with certain
conditions) are available for a plant variety. In addition to 27.3b, TRIPs under Articles 7, 8 and 27.2
allows such measures/legislation that may impose limitations on any rights given to commercial
breeders (e.g. compulsory licensing and restrictions may be put forth in public interest).

The Union for the Protection of New Varieties of Plants (UPOV)

A few industrialized countries in 1961 set up an agreement amongst themselves known as the
Union for the Protection of New Varieties of Plants (UPOV). States that became members were
required to grant to commercial breeders ownership rights over modified varieties of plants, means
ensuring Plant Breeders Rights (PBR) through varietal protected can be licensed to interested parties
as surrogate patents. UPOV was adopted in 1961 at Paris, its headquarters is at Geneva, and up to
September 2005 there were 60 member countries to this intergovernmental organization. One of the
conditions to becoming member is that the member countries must have a system of variety
protection in place, though India has that system but has not become its member. UPOV was revised
to adopt various Acts in 1972, 1978 and 1991, which came into force from April 24, 1998. The UPOV
defines basic concepts of plant variety protection that can be incorporated in domestic laws for the
purpose of international harmonization and practical operation. As another important responsibility,
the UPOV has developed basic and detailed set of general guiding principals for around 200 crops
to verify their distinctiveness, uniformity and stability. The revisions have progressively
strengthened the rights of commercial breeders. UPOV '78 gave the breeder rights only in respect of
commercial marketing, the offering for sale and the marketing of the reproductive or vegetative
propagating material of the protected variety. UPOV '91 extends the scope to (1) the whole
propagating material (and not just its reproductive or vegetative part), and, (2) to reproduction,
conditioning for the purpose of propagation, offering for sale, exporting, importing and stocking for
any of these purposes. Further, the breeder's monopoly rights extend to the farmer's harvest as well
as to the products from the harvest derived from the protected variety. UPOV '91 also extends the
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breeder's exclusive ownership rights to essentially derived varieties. This means that unless major
changes are made to the genotype, the new variety will continue to belong to the owner of the
protected variety. The right of farmers to save seeds for their own use is severely restricted. First, it
requires the country to allow this and 'within reasonable limits and subject to the safeguarding of the
legitimate interests of the breeder. Secondly, the farmer must only use it for propagating purposes
on his own holding. Finally, the prohibition extends to seeds that are essentially derived. This
effectively ends farmers' traditional right and customary practice of saving, using, exchanging, seeds
and sharing or selling his farm produce. The 1991 revision allows for patents to be given in addition
to Plant Breeder's Rights (PBRs) for plant varieties. Ten years after joining, protection must be given
to all plant genera and species unlike UPOV 78, which required protection for a limited number of
varieties only. Indian system of protection is mostly based on UPOV’78.

Most provisions of the Indian PVA are in line with those of the 1978 act of UPOV, while some
are similar to the 1991 act. For example, the PVA also covers protection of "essentially derived
varieties". This means that when a new variety is genetically too similar to a protected source variety,
the marketing of the new variety still requires authorization of the breeder of that source variety.
Introduction of the principle of essential derivation strengthens the protection of existing protected
varieties.

Comparison of India's Plant Variety Act to the UPOV Acts of 1978 and 1991 78- Authorisation
by the breeder shall not be required either for the utilisation of the variety as an initial source of
variation for the purpose of creating other varieties or for the marketing of such varieties. Such
authorisation shall be required, however, when the repeated use of the variety is necessary for the
commercial production of another variety Art 5(3).

UPOV 1978 Act UPOV 1991 Act India's Plant
Variety Act
Authorization | Production for commercial | Required for seven purposesi.e| Production,
of breeders purpose, offering for sale | production & reproduction marketing,
(PBR) and marketing of (multiplication), conditioning exporting and
reproductive and for the purpose of propagation, | importing of
vegetative propagating offering for sale, selling or other| propagating of
material (Art5.1). marketing, exporting, propagating
authorization of breeder importing and stocking for any | material
for repeated use of initial | purpose mentioned of
variety (Art 5.3) propagating material (14.1)
Optional exception 15.2
Extent of Min. 24 species 15 species All species
coverage
Term of Crops:15 years; vines and Crops:20 years; vines and trees: | Crops:15 years;
protection trees: 18 years Art 8 25 years- Art 19 vines and trees:
18 years
Exception to Breeder rights may not be | Farmers' privilege optional and | Farmers' rights
breeders rights | restricted otherwise than | under conditions. legitimate specifically
for reasons of public interests of the breeder 17.1in | recognized
interest Farmers' privilege | combination with 17.2
in practice. Seed saving
(Art9)




homogeneity and stability
in essential characteristics.
Defined to some extent

Distinctness, Uniformity &
Stability (NDUS). Differentiate
between variety & Essentially
Derived Variety, (EDV) has
been defined 14.5.c

UPOV 1978 Act UPOV 1991 Act India's Plant
Variety Act
Compulsory In case of public interest In case of public interest (not In case of
licensing (not defined) defined) public interest,
defined as
reasonable
availability of
seeds, and
supply of
export markets
Conditions of | Defined under Art 6 and Under Art 5-9 variety needs to | NDUS and
protection provide certain conditions | satisfy explicitly identified EDV taken as
for newness, distinctness, criteria i.e. Novelty, given in UPOV

91 Act. EDV is
not

Prevalence of
rights

Prevalence of breeders
rights but farmers can save
the seed and use for their
purpose

Prevalence of legitimate
interests of breeders; more
stringent provisions which
favor breeders

Convention on Biological Diversity (CBD)

The Convention on Biological Diversity (CBD) came into force since 29 December 1993, which
has been ratified by 191 countries including India and has three overall goals:

1. Conservation of biological diversity;
2. Sustainable use of its components; and

3.  Fair and equitable sharing of benefits derived from genetic resources

The CBD is a framework convention. Most of its provisions are to be made operational through
international and national legislation and bilateral arrangements between the parties concerned.
Article 3 of the CBD reaffirms the sovereign right of States to exploit their own resources in
furtherance of their own environmental policies, and their obligation to ensure that activities within
their national jurisdictions do not cause damage to the environment of other States. To implement the
CBD few countries including India have enacted legislation on biodiversity. Access to genetic
resources and benefit-sharing (ABS) is most controversial issue which is largely characterized by the
unequal relationship between the economically rich and scientifically advanced North and the
economically poor, but bio-rich, South. The CBD refers to access to genetic resources on "mutually
agreed terms" and to the "fair and equitable" sharing of benefits arising from the use of genetic
resources. However, as per Article 15 para 1 of CBD, recognizing sovereign rights the State parties
are left to determine the precise and appropriate legislation governing ABS in their particular
countries; further para 7 of Article 15 clearly states:

" Each Contracting Parry shall take legislative, administrative or policy measures, as appropriate,
and in accordance with Articles 16 and 19 and, where necessary, through the financial mechanism
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established by Articles 20 and 21 with the aim of sharing in a fair and equitable way the results of
research and development and the benefits arising from the commercial and other utilization of
genetic resources with the Contracting Party providing such resources. Such sharing shall be upon
mutually agreed terms."

Countries are obliged by the CBD to conserve and use their biodiversity in sustainable manner.
Member States must ensure that the knowledge, innovations and practices of indigenous peoples
and local communities - considered key to the attainment of these objectives, are respected, preserved
and maintained and encouraged for the equitable sharing of the benefits arising from the utilization
of such knowledge, innovations and practices [Article 8(j)]. Governments are also obliged by the
CBD to support local population in sustainable development and protect customary use of bio-
resources[Art 10(d)], to act according to national law to develop and use traditional and indigenous
technologies[Art 18(4)], and to adopt economically and socially sound measures that act as incentives
for the conservation and sustainable use of components of biological diversity[Art 11]. The
cumulative effect of these provisions is to make it mandatory for Member States to enact a law
recognizing indigenous and local community knowledge systems. In any event, the knowledge,
innovations and practices of farming communities must not be impaired in any way. There cannot
also be any grant of intellectual property rights to breeders if the grant of such rights may undermine
the objectives of the CBD as mentioned in Art 16 para 5:

“The Contracting Parties, recognizing that patents and other intellectual property rights may
have an influence on the implementation of this Convention, shall cooperate in this regard subject to
national legislation and international law in order to ensure that such rights are supportive of and do
not run counter to its objectives”

The Protection of Plant Varieties and Farmer’s” Rights Act 2001 of India (PPV&FR Act 2001) has
embodies the most of the provisions of CBD relevant to use, development and protection of a plant
variety. Before analyzing relationship of CBD and PPV&FR Act 2001 let us record some of the
important assumptions as given below:

1. Commercial breeders access for free the Plant Genetic Resources (PGR) developed and
maintained by the farmers and local communities, and develop varieties from these PGRs and
then claim exclusive breeders' rights.

2. Any variety known to have been developed by, or essentially derived from, the knowledge of
indigenous peoples or farming communities belongs to them. They have ownership rights over
the variety.

3.  Giving breeders rights over ‘essentially derived’ varieties further hampers the innovative activity
of farmers, which perpetuates the inequity between the source provider (farmer) and the end
rights holder (breeder) even further.

4. Any use of the variety for the creation of any 'new' varieties may only be done with their (farmers
and community) consent as owners. If the knowledge is in more than one community, then co-
ownership rights accrue to all these communities. The consent of all co-owners is then necessary.

5. The PGRs must be conserved, used and developed in a sustainable manner as a property of the
future generation.

6. Exclusive intellectual property rights may hamper and restrict the free access of PGRs to the
researchers.
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The relationship of CBD and PPV&FR Act 2001 is well established by incorporation of important
provisions of CBD in the later. The incorporation of such provisions as fulfillment of obligation of
India as a member of the convention, these provisions are:

1. Recognition of knowledge and innovations of the farmers and community in the maintenance
and development of a variety.

2. Provisions of benefit sharing on equitable basis.

3. Conservation and development of genetic resources via availability of funds so obtained from
benefit sharing arrangements.

4.  Protection of breeders’ rights with appropriate exceptions and restrictions for the protection of

farmers” and community rights.
5. Provisions of intellectual property rights on mutually agreed terms.

India is the pioneer country in incorporating farmers’ friendly provisions, which could have
been possible due to the leverage provided by TRIPs and provisions available under CBD. The
relevant articles of CBD linking PPV&FR Act 2001 have already been given in the text, detailed
description is available in unit .

The Protection of Plant Varieties and Farmer’s’ Rights Act 2001

As per the mandatory requirement under TRIPs, India enacted a law called The Protection of
Plant Varieties and Farmer’s’ Rights Act 2001 or in short “PPV&FR Act 2001”, the rules were notified
in September 2003. This Act is mainly based on UPOV 1978 but incorporate provisions of UPOV 91,
the fundamental provisions are the reflectance of various provisions of CBD. The protection of rights
of breeders are ensured via registration of plant varieties with the “ Plant Variety Registry” of
“Protection of Plant Varieties and Farmers’ Rights Authority” or in short “PPV&FA” situated at New
Delhi, which is the subordinate office of Department of Agriculture and Cooperation, Ministry of
Agriculture and Farmer Welfare.

As per the mandatory requirement under TRIPs, India enacted a law called The Protection of
Plant Varieties and Farmer’s’ Rights Act 2001 or in short “PPV&FR Act 2001”, the rules were notified
in September 2003. This Act is mainly based on UPOV 1978 but incorporate provisions of UPOV 91,
the fundamental provisions are the reflectance of various provisions of CBD. The protection of rights
of breeders are ensured via registration of plant varieties with the “Protection of Plant Varieties and
Farmers’ Rights Authority” or in short “PPV&FA” situated at New Delhi, which is the subordinate
office of Department of Agriculture and Cooperation, Ministry of Agriculture and Farmer Welfare.
The PPV&FR Act 2001 has 97 Articles (sections) under the following 11 chapters:

Chapter I — Preliminary, definitions etc

Chapter I - Protection of plant varieties and farmers right authority (sec 3-13)
Chapter Il - Registration of varieties and EDV (sec 14-23)

Chapter IV - Duration and effect of registration and benefit sharing (sec 24-32)

Surrender and revocation of certificates and rectification and correction of

Chapter V
registers (sec33-38)



Chapter VI - Farmers rights (sec 39-46)

Chapter VII - Compulsory licensing (sec 47-53)
Chapter VIII — Tribunal (sec 54-59)

Chapter IX - Finance, Account and Audit (sec 60-63)
Chapter X — Infringement (sec 64-77)

Chapter XI - Miscellaneous (sec 78-97)

The major administrative and legal provisions under different sections are discussed in the
subsequent paragraphs.

Protection of Plant Variety and Farmers Rights Authority (PPV&FRA)

The enforcement of PPV&FR Act 2001would be done through an authority known as “Protection
of Plant Variety and Farmers Rights Authority (PPV&FRA), henceforth called Authority” with its
headquarters at New Delhi, and provisions for establishment of branch offices at other places. The
Authority would consist of a Chairperson, who is the Chief Executive of the Authority (Dr S.
Nagarajan is its first chairman) and 15 members (8 ex-officio members and 7 nominated
representatives). The ex-officio members from various departments and organizations of Govt. of
India are 3 from Department of Agriculture and Cooperation (Agricultural Commissioner, Joint
Secretary in charge of seeds, Horticultural Commissioner) 2 from Indian Council of Agricultural
Research (Deputy Director General of crop sciences and Director of National Bureau of Plant Genetic
Resources, NBPGR), 3 members not below the rank of Joint Secretary representing various
departments and ministries of the central government ( Department of Biotechnology, Ministry of
Environment and Forests, Ministry of Law). The central government would nominate two
representative of state government on rotation basis, and one person each representing national or
state level farmers organization, national or state level women organization associated with
agricultural activities, tribal organization, seed industry and agricultural university. The Authority
would have a Registrar General, who will also function as ex-officio member secretary. Besides these
members, the Chairperson may appoint a standing committee consisting of five members to advise
the Authority, and other committees to assist the Authority in efficient discharge of its duties.

Functions of the Authority

The major duty of the Authority is to promote development of new varieties of plants and to
protect the rights of the farmers and breeders by providing various measures for:

1. The registration of extant and new plant varieties, and developing characterization and
documentation of varieties registered under this Act;

2. Documentation, indexing and cataloguing of farmers’ varieties; and compulsory cataloguing
facilities for all varieties of plants;

3.  Collecting statistics with regard to plant varieties, including the contribution of any person at any
time in the evolution or development of any plant variety, in India or in any other country, for
compilation and publication;

4.  Ensuring that seeds of the varieties registered under this Act are available to the farmers and
providing for compulsory licensing (u/s 47) of such varieties if the breeder of such varieties or

— 51—



any other person entitled to produce such variety under this Act does not arrange for production
and sale of the seed in the manner as may be prescribed;

5. Maintenance of the National Register of plant variety;

6. Benefit sharing through determining annual fee (to be paid to the Authority) on the basis of
benefit or royalty gained by the breeder, agent, licensee u/s 35 (1), inviting claim of benefit
sharing u/s 26(1), and explicitly indicating the entitled amount of benefit sharing u/s 26(5);

7. Providing compensations to the farmer/group of farmers/organization of farmers if registered
variety fails in claimed performance [u/s 39(2)];

8.  Providing compensation to the person or group of persons or organizations when they have
made a claim on behalf of any village or local community that local community has significantly
contributed to the evolution of the variety which has been registered under the Act [u/s41(3)];

9.  Controlling and management of plant variety registry and national register of plant varieties; and

10. Maintenance of account and other relevant records of the national gene fund.

Plant Variety Registry

Under section 12 (1) the Central Government shall establish a Registry, which shall be known
as the “Plant Varieties Registry”, a Registrar General would head it, and may have several branches
supported by several registrars, all are appointed by the PPV&FRA. Registrars under the
superintendence and direction of the Registrar General would do registration of plant varieties.
Under the control and management of PPV&FRA, the plant varieties registry would maintain a
“National Register of Plant Varieties” of so registered varieties with the details such as the names of
all the registered plant varieties with the names and addresses of their respective breeders, the right
of such breeders in respect of the registered variety, the particulars of the denomination of each
registered variety, its seeds or other propagating material along with specification of salient features
thereof and such other matters as may be prescribed.

National Gene Fund

Under subsection 1 of section 45 of the Act, the Central Government shall constitute a Fund to
be called the National Gene Fund and following would be credited thereto:

1. The benefit sharing received from the breeder of any variety registered under this Act or
propagating material of such variety as the case may be u/s 26(5);

2. The annual fee payable to the authority as determined on the basis of benefits or royalty gained
by the breeder, agent, licensee u/s 35 (1);

3. The compensation (for significant contribution of any village or local community in the evolution
of the variety which has been registered under the Act) deposited in the Gene Fund u/s 41 (4);
and

4.  The contribution from any national and international organisation and other sources.

Under subsection 1 of section 45 of the Act, the Gene Fund shall applied for meeting—

1. Any amount to be paid by way of benefit sharing under sub-section (5) of section 26;
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2. The compensation payable (for significant contribution of any village or local community in
the evolution of the variety which has been registered under the Act) under sub-section (3) of
section 41;

3. The expenditure for supporting the conservation and sustainable use of genetic resources
including in-situ and ex-situ collections and for strengthening the capability of the Panchayat in
carrying out such conservation and sustainable use;

4. The other expenditures of the schemes relating to benefit sharing, framed under section 46; and

5. Any amount to be paid by way of reward to the farmer in recognition of his efforts in
conservation of genetic resources of land races and wild relatives of economic plants and their
improvement, selection and preservation provided that material selected and preserved has
been used as donor of genes in varieties registrable under the Act [under sub-section iii of section
39(1)].

Plant Varieties Protection Appellate Tribunal

Under section 54 there is a provision of Plant Varieties Protection Appellate Tribunal, which
would consist of a Chairman, judicial members and technical members. The Tribunal in disposing
of an appeal under this section shall have the power to make any order, which the Authority or the
Registrar could make under this Act. An appeal shall be preferred to the order or decision of the
Authority or Registrar, relating to registration of a variety; or registration as an agent or a licensee of
a variety; or determining the benefit sharing by the Authority, payment of compensation; revocation
of compulsory licence or modification of compulsory licence. The Tribunal shall be deemed to be a
civil court for all the purposes of section 195 and Chapter XXXV of the code of Criminal Procedure,
1973. Till the establishment of the Tribunal under section 54, the Intellectual Property Appellate Board
established under section 83 of, the Trade Marks Act, 1999 shall exercise the jurisdiction, powers and
authority conferred on the Tribunal.

Definitions of Critical Terms

Breeder refers to any natural or legal persons meaning any person, farmer, and any group of
theirs or any institution, who bred, evolved or developed any variety. The farmer means a person
who cultivates land himself or through his supervision; the definition also include conservers or
preservers who add value to wild species or traditional varieties through selection and identification
of useful properties (it would therefore include tribal communities, forest management committees,
NGOs, local vaids and hakeems). One needs to be very clear on definitions of the various kinds of
varieties provided in the Act.

Farmers’ variety u/s [2()]: Variety that has been traditionally cultivated and evolved by the
farmers in their fields; or a wild relative or land race of a variety about which the farmers possess the
common knowledge. e.g.

Extant variety u/s [2(j)]: Variety that has been notified under section 5 of the Seeds Act, 1966(54
of 1966); or, farmers' variety; or, a variety about which there is common knowledge; or any other
variety which is in public domain. It means all varieties developed by ICAR, Agricultural universities,
private organizations etc notified under seed Act are extant varieties, by 2000 around 2814 varieties
(2442 of crops, 372 of vegetables) have been notified. As a result of new seed policy, the private
companies could develop Truthfully Labeled Seeds (TFL), where registration under seed Act was



not essential, but these varieties are in public domain, therefore these are also extant varieties. The
varieties notified under seed Act and denotified (this number is around 300) are also extant variety
because of being in common knowledge. The varieties in possession of public or community qualify
to be in public domain, the local landraces and cultivars may be a farmers’ variety or a variety in
public domain. The concerned project coordination unit or directorate of ICAR is developing the
database of extant notified varieties /hybrids released during last 15 years.

For the purpose of registration, the ownership of the extant varieties is the critical issue, the
concerned stakeholders are owners of notified varieties, farmers are owners of farmers’ variety. But
in case of varieties in common knowledge and in public domain, the rights are conferred to central
or state government [u/s 28(1)] if a breeder or his successor fails to establish his right.

Essentially Derived Variety [EDV, u/s 2(i)]: in respect of a variety (the initial variety) shall be said
to be essentially derived from such initial variety when it—

(i) ispredominantly derived from such initial variety, or from a variety that is itself predominantly
derived from such initial variety, while retaining the expression of the essential characteristics
that results from the genotype or combination of genotype of such initial variety;

(ii) is clearly distinguishable from such initial variety; and

(iii) conforms (except for the differences which result from the act of derivation) to such initial variety
in the expression of the essential characteristics that result from the genotype or combination of
genotype of such initial variety.

Variety u/s [2(za)]: a plant grouping except micro-organism within a single botanical taxon of
the lowest known rank, which can be—

(i) defined by the expression of the characteristics resulting from a given genotype of that plant
grouping;

(ii) distinguished from any other plant grouping by expression of at least one of the said
characteristics; and

(iii) considered as a unit with regard to its suitability for being propagated, which remains
unchanged after such propagation, and includes propagating material of such variety, extant
variety, transgenic variety, farmers' variety and essentially derived variety.

Farmers’ rights

The farmers’ rights are provided in the chapter VI under section 39 to 46 of the Act but
inferences for these rights can also be made from certain other sections of the Act, the farmers have
right,

1. To receive compensation in case of failure of promised performance: If propagating material
sold to a farmer or a group of farmers or any organization of farmers fails to provide “expected
performance under given conditions”, a farmer or a group of farmers or organization of farmers
as the case may be may claim compensation [u/s 39(2) Rule 66]. The aggrieved party can apply
on form PV-25, notice given to breeder, he must respond on form PV-26 within three months
otherwise it would be presumed that there is no opposition, Authority would provide
opportunity of being heard to both the parties. To receive recognition for the contribution of
community knowledge and compensation thereof: It's mandatory that a breeder discloses
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information regarding the use of genetic material conserved by any tribal or rural families, and
that have been used in the breeding or development of variety applied for registration. The
application would be rejected if found that information has been concealed willfully [u/s 40 (1)
(2)]. Any person, group of persons or any governmental or non-governmental organisation on
behalf of any village or local community may file in any notified centre notified, any claim
attributable to the contribution of the people of that village or local community as the case may
be in the evolution of any variety [u/s 41(1), Rule 68]. Authority would issue notice (on form O-
12) to breeder/assignee/agent as case may be, they can file objection within three months (on
form PV-27), the opportunity of being heard would also be given. The notified centers would
submit a report to Authority about the ‘significant contribution” of the community or village, the
Authority would grant sum of compensation to the claimant. Authority would direct breeder to
pay the compensation to the claimants, it would be deposited within two months to the gene
fund [rule 68(3)].

To share benefits: farmers and communities have played significant role in protection,
preservation and evolution of genetic resources, they have right to share the benefits arising out
of use of these resources, the sharing mechanism would be as per provisions of section 26 of the
Act.

To receive recognition as breeder: Farmers who has bred or developed a new variety are entitled
for registration and other protection in like manner as a breeder of a variety [u/s 39(1)].

To receive recognition and award in lieu of protecting genetic resources: The farmer who is
engaged in conservation of genetic resources (land resources and wild relatives) and their
improvement (selection and preservation), and these resources have been used as donors in
varieties registrable under the Act would be rewarded from gene fund [u/s 39(1) (iii)]. To
continue erstwhile local seed transactions: Farmers are entitled to save, use, sow, resow,
exchange, share or sell his farm produce including seeds. The farmers are not allowed to sale the
branded seeds (means packaged and labeled) of a variety protected under the Act, [u/s 39(1)

(iv)].

To receive legal protection for innocent infringement: In case of infringement of the rights of
others by the farmer, where he is not aware of existence of those rights shall not be deemed to
be infringed. If farmer proves before a court his non-awareness than courts shall neither provide
relief as provided to other infringement cases under section 65 nor take any cognizance of any
offence [u/s 42(i) (ii)].

To receive free services: A farmer or group of farmers or village community shall not be liable
to pay any fee in any proceeding before the Authority or Registrar or the Tribunal or the High
Court under this Act and the rules made thereunder (u/s44).

To have prevalence over breeder’s rights in certain matters: where an essentially derived variety
is derived from a farmers' variety, the authorization given by breeders under sub-section (2) of
section 28 shall not be given except with the consent of the farmers or group of farmers or
community of farmers who have made contribution in the preservation or development of such
variety (u/s43). Farmers rights (Section 43) suspends breeders rights [provided u/s 28(2) and
23(6)].

NS



Protection of Plant Varieties and Farmers’ RightsAct

K.K.Sharma
Principal Scientist
Centre on Rabi sorghum (ICAR-IIMR) Solapur, MS

The Protection of Plant Varieties and Farmers’ Rights Act,2001 was enacted by the Government
of India in 2001 with the objective to provide an effective system for protection of plant varieties, the
rights of farmers and plant breeders and to encourage the development of new varieties of plants. The
PPV& FR Act aims to accelerate agricultural development in the country and provide impetus for
investment in research and development . The act is one of the IPRs granted to breeders, researchers
and farmers for developing and protecting new/extant varieties. The PPV & FRA Act seeks to
provide protection for all plant varieties including the “essentially derived varieties” (EDV).

1. Genesis of PPV and FR Act

The Protection of Plant Varieties and farmers’ Rights Act,2001 (PPV & FRA) has been developed
in response to article 27.3(b) of Trade Related Intellectual Property Rights (TRIPS) agreement under
General Agreement of Tariffs andTrade (GATT) and its successor, the World Trade Organization
(WTO,1994) Prior to PPV and FRAct 2001, India has had only Indian Patent Act, 1970 which excluded
agricultural and horticultural methods of production from patentability. The issue of plant variety
protection (PVP) or plant breeders right (PBR) was brought into global focus by the Agreement on
“ Trade Related Aspects of Intellectual Property Rights” (TRIPS) in 1995. India became signatory to
the TRIPS agreement in 1994, which required the member countries to provide for protection of plant
varieties either by a patent or by effective sui generissystem or by any combination thereof . The sui
generis system is a milder/diluted form of a patent for protection of plant varieties and was
developed integrating the rights of breeders, farmers and village communities and taking care of the
concerns for equitable sharing of benefits. The Act covers all categories of plants, except
microorganisms. The PPV & FR Act is largely modeled on the International Convention for the
Protection of New Plant varieties (UPOV), 1978 agreement signed mostly by the Industrial nations
of the world.

2. Need for Protection of Plant varieties

Agriculture, in the early twentieth century, in European countries and USA became less
important and was given low priority as a result governments reduced their involvement in the
development and supply of seeds to farmers. This resulted in development of private seed industries.
This development was curtailed by nature of seeds which could often be reused for several
generations by farmers, once purchased. This factor led to the development of a legal protection for
plant varieties.

The progress in agricultural productivity in different parts of the world is based on high
performing varieties which in turn resulted in improving rural income and overall economic
development. It may not be possible to have sustained breeding efforts which are time consuming
and expensive, without any provision for reward. It is, therefore, necessary to provide an effective
system of PVP for encouraging the development of new varieties.
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Before the advent of modern agriculture, inventions based on living organisms viz. breeding
new crop varieties through hybridization, selection etc. were considered as obvious and natural
discoveries and did not meet the criteria of patentability or warrant any protection. However,
advanced technologies in agriculture require high investment and its processes and products can
be easily copied. Intellectual Property Protection is important in ensuring financial returns and also
to protect useful innovations and crop materials from illegal commercial exploitation.

3. Obijectives of PPV& FR Act

The major objectives of PPVFR Act are as follows:

(i) Torecognize the role of farmers and protect their rights for the contributionmade in conserving,
improving and making germplasm available for evolving new varieties.

(ii)) To protect plant breeders rights to stimulate investment for research and development both in
private and public sector for the development of new plant varieties.

(iii) To facilitate growth of seed industry through domestic and foreign investment to ensure
availability of high quality seed and planting material to Indian farmers.

(iv) To provide for the establishment of effective system for protection of plant varieties.

4. Elements of PPV&FR Act

The PPVER includes the following major provisions:

(i) Registration of new varieties of plants by the breeders, fulfilling the criteria of novelty,
distinctiveness, uniformity and stability.

(ii) Protection of registered varieties for periods ranging from 15-18 years (depending on the kind
of plant variety); this protection would include the exclusive right to produce, sell, market,
distribute , import or export the variety or its propagating material and to license other persons
to do the same.

(iii) Deposition of sample seeds or propagating material by the applicant , with the government.

(iv) Exclusion of plant varieties from being registered if such inclusion is necessary for public
purposes or if the commercial utilization of such varieties could threaten human , animal or
plant life or the environment in general ; such inclusion extend to entire genera/species.

(v) Rights of researchers to use the registered variety for experiments.

(vi) Rights of farmers to save, use, exchange, share or sell the produce of any registered variety
(except selling for the purpose reproduction under commercial marketing arrangements).

(vii) Revocation of protection if it is found that the breeder supplied incorrect or inadequate
information at the time of application or did not provide the necessary seeds or propagating
material, or if the registration was found not to be in public interest.

(viii) Compulsory licensing in cases where the breeder is not making the seed publicly in reasonable
price or quantity or regularity.

(ix) Benefit-sharing arrangements with those including farmers, claiming to have contributed genetic
material to the registered variety.
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(x) Rights of communities and persons to claim significant contribution to a registered variety and
to receive compensation if such a claim is upheld.

(xi) National Gene Fund set up with royalty fees from plant variety right holders, National and
International contributions etc. meant to be used for benefit sharing and compensation to
farming communities and for conservation and sustainable use of genetic resources.

5. Protection of Plant Varieties and Farmers’ Rights Authority

As per the requirement to implement the PPVER Act, 2001, the Government of India established
the “Protection of Plant Varieties and Farmers Rights Authority” in November 2005. The PPV & FR
Authority is headed by a chairperson appointed by the Government of India and 15 ex-officio
members and nominated members as well as a subordinate office of Registrar General of Plant
varieties with Head quarters at NASC Complex, DPS Marg, New Delhi-110012.

(i) The main functions of the Authority are:(i). Registration of Extant, New, and Essentially derived
varieties. (ii). Characterization and documentation of registered varieties (iii). Documentation,
indexing and cataloguing of farmers’ varieties(iv) Providing compulsory cataloguing facility for
all plant varieties from India and abroad (v) Ensuring seeds of all registered varieties are made
available to the farmers (vi) Collection of comprehensive statistics of plant varieties and (vii)
Maintenance of National register of plant varieties legislation.

(ii) Power of Authority of Registrar: The Authority has the power of a Civil court for the purpose
of receiving evidence administering oaths, compelling the discovery and production of

documents and issuing commissions for the examination of witnesses.

(iii) Establishment of Plant Varieties Registry: A National Registry of Plant varieties shall be
maintained at the head office of the registry and also at the branch offices under the directions
of the Central Government and under the management and control of the authority.

6 . Criteria for Registration of Varieties

(1) RegisterableVarieties(Section 15): (i) A New variety shall be registered if it conforms to the
criteria of Novelty, Distinctiveness, Uniformity and stability. (ii)) An extant variety can be
registered if it conforms to criteria of distinctiveness, uniformity and stability.

(a) Novelty:It must be considered that the propagating or harvested material of such variety
has not been sold or disposed of by or with the consent of its breeder for the exploitation of
such variety in India earlier than one year or outside India in case of trees or vines earlier
than six years or in any other case earlier than four years before the date of filling of such
application.

(b) Distinctiveness: At least one essential characteristic of the New variety should be different
from the usual prevalent varieties.

(c) Uniformity: The sufficient uniformity may be maintained by the variety in respect of
essential characteristics if it is subjected to variation from the particular feature of its
propagation.

(d) Stability: Variety’s essential characteristics remain unchanged after repeated propagation
or in the case of a particular cycle of propagation.
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3)

(4)

Registration of Essentially Derived Variety (EDV) (Section 23): (i) The Authority shall get
examined the EDV to determine if the EDV is a variety derived from the initial variety by
conducting such tests and following procedures as prescribed. (ii) The breeder’s rights of the
initial variety shall apply to the breeder of EDV. (iii) The authorization by the breeder of the
initial variety to the breeder of EDV is essential for entertaining application for registration of
an EDV.

Person eligible for making Registration(Section 16): (a) Any person claiming breeder of the
variety (b) Any successor/assignee of the breeder of the variety (c) Any Farmer/group of
farmers/community of farmers claiming to be breeder of the variety (d) Any person authorized
by the person as specified above (a -c) to submit application on his behalf (e) any University or
Publically funded Agricultural Institution claiming to be the breeder of the variety.

Compulsory Denomination of the Variety :After satisfying the 4 essential criteria of NDUS every
applicant shall assign a single and distinct denomination to a variety for which he is seeking
registration.A New variety shall not be registered if the denomination given to such a variety (i)
is not capable of identifying the variety (ii) consists solely of figures (iii) is liable to mislead or
cause confusion (iv) is not different from the denomination of a variety of the same botanical
species (v) is likely to deceive the public cause confusion in the public regarding the identity of
the variety (vi) is likely to hurt religious sentiments of any class or section of Indian citizens (vii)
is prohibited for use as a name or emblem (viii) is composed of solely or partly of geographical
name.

7. Types of Registerable varieties

(i)

(ii)

(iii)

(iv)

(iv)

New Varieties: A variety which is not in public domain earlier than one year before the date of
filing application in India or in the case of trees and vines earlier than six years or in any other
case earlier than four years outside India.

Extant variety: A variety which is notified under section 5 of Seeds Act, 1966 or farmers’ variety
or a variety about which there is a common knowledge or any other variety in public domain.

Farmer’s variety: A variety which has been traditionally cultivated and evolved by the farmers
in their fields or is a wild relative or land race of a variety about which farmers possess common
knowledge.

Essentially Derived Variety (EDV): A variety to be ‘essentially derived variety' must fulfill the
requirement in relation to retaining the expression of essential characteristics (i) conform to the
initial variety in the expression of essential characteristics that results from the genotypes ( a
hybrid between EDV with gene of interest and other parent of the initial variety). (ii) It is
predominantly derived from the initial variety (iii) It does not exhibit differences in any basic
features from the first variety except for the trait having clear distinctiveness and value in

cultivation and use which is an act of deviation.

Registration of Transgenic varieties: The registry provides protection for both transgenic and
non- transgenic version of the same variety. Transgenic versions are available only for cotton
crop in the country. The PPV & FR Authority requires approval of the Genetic Engineering
Approval Committee (GEAC) for registration of a transgenic variety. However, presently, the



(i)

(iii)

10.

(i)

(ii)

(iii)

11.

(i)

(ii)

GEAC accords approval only for trials, production and marketing of Bt cotton hybrids and not
for the Bt parental line.

Duration of Protection:

Trees and Vines :Protection will be initially for 9 year and it could be further renewed for the
remaining period of 18 years from date of registration

Extant varieties: Protection is Initially for 6 years which could be renewed for 15 years from date
of notification

Other cases :Protection is Initially for 6 years which could be renewed for 15 years from date of
notification.

Benefit sharing

Benefit sharing among the actual contributors of the variety: One or more farmers’ varieties are
used as parents to breed new varieties. It is also possible that new variety that is registered under
the act has become popular among the farmers. Since it is registered, its PBR-holder alone is
entitled to commercially produce and market its seed. The act provides for equitable sharing of
the benefit earned from the new variety with farming or tribal communities that had contributed
varieties used as parents. Under the circumstances, on examination of such claims by the
Authority, the quantum of benefit sharing are decided. The PBR-holder is required to remit the
award benefit share in the National Gene Fund which may be then disbursed to the eligible
individual, community or Institution.

Claims for compensation in case of non-performance of a variety::'The basic purpose of
Registration under this Act is to establish exclusive commercial right on the variety due to its
better agronomic performance. As per the Act, the seed of a registered variety should be sold
with a declaration on its agronomic performance like higher yield, better quality, insect-pest
and disease resistanceetc. However, if farmers are not satisfied with the described performance
of the variety under specified conditions, the PBR-holder will be made liable to pay
compensation to the affected farmers.

Revocation of exclusive right of PBR-holder in case of non-availability of seed: According to the
act, if the PBR-holder is unable to satisfy the requirement of the seed of a variety to farmers at a
reasonable price within three years after registration of the variety, farmers have the right to
take the matter of non-availability of seed, its poor quality or its high price to the Authority.
The PVP Authority may enforce compulsory licensing which revokes the right on commercial
production and marketing granted to the PBR-holder and may transfer it to third parties decided
by the Authority.

Rights of Breeders/Researchers/Farmers

Right of breeder or his successor: A Registration certificate shall confer an exclusive right on
the breeder or his successor or his agent to (a) Produce, sell market, distribute, import or export
the variety.

Exclusion of certain varieties: A variety will not be granted registration where prevention of
commercial exploitation of such a variety is necessary to protect public order or public morality
or human, animal, plant life and health or to avoid serious prejudice to the environment.



(iii)

(iv)

(v)

(vi)

12.

13.

14.

Researcher’s Rights: For research purpose any person can use the variety for conducting
experiment or research as an initial source of variety for the purpose of crating other varieties.
However, for further repeated use of the variety as a parental line, breeders permission is
required.

Farmers’ Rights (Sec 39): (a)A farmer who has bred or developed a variety shall have the
same privilege as that of breeder of a variety for registration and other protection. (b)A farmers’
variety shall be entitled for registration if a declaration has been made that the initial variety has
been lawfully obtained. (c) A farmer is entitled to save,use, sow, re-sow, exchange, share or sell
his farm produce including seed of a protected variety in the same way as he was entitled before
this Act. (d) The farmer as such cannot sell branded seeds of a protected variety.

Right to claim compensation and exemption from payment of fees: (a) A farmer can claim
compensation if the seed of the protected variety does not give the yield as stated by the
breeder.(b) Farmers Are Exempted From Fees (Sec. 44): Farmer or a group of farmers or
community of farmers are not liable to pay fees in any proceedings including any fees payable
for inspection, or for obtaining any copy of a document or a copy of a decision.

Protection of innocent Infringement: (i) A farmer who is not aware of the existence of
particular right established under the Act, then such right shall not be deemed to be infringed
by a farmer. (ii) A relief that a court may grant in any suit for infringement, shall not be granted
by such court for such infringement against a farmer who proves that he was unaware of the
existence of the right so infringed.

National Gene Fund: The PPVFR Act has a provision to reward and recognize individual
farmers or farming and tribal communities for their contribution to conservation of varietal
wealth of crop plants. The National gene fund will receive funds from (i) The benefit sharing
received from the breeder of a variety (ii) The annual fee payable to the authority by way of
royalty (iii) The contribution from any National or International organization and other sources.

Plant Varieties Protection Appellate Tribunal: The Central government may establish a Plant
Varieties Protection Appellate Tribunal to hear the grievances arising out of the decisions of the
Authority or Registrar with respect to registration of a variety or other such matters related to
payment of compensation etc. The tribunal shall consist of a Chairman and such number of
Judicial members and Technical members as the central government may deem fit to appoint.

Different Crops and Varieties granted protection under PPVFRA during 2015 and 2016 .

Different category/ type of varieties and crops protected by the PPV FRA Authority during

2015-16 are depicted in Tables 1-3.

During 2015, in all 385 varieties were granted protection under PPVFRA , out of which 200

belonged to farmers, 122 to private sector , 56 to public sector and 7 to SAUs. In 2016, out of 605

varieties protected under the Act, 345 varieties were from farmers, 148 and 146 varieties from private

and public sector respectively and 6 were from SAUs. This shows that the number of varieties

granted protection during 2015-16 increased markedly as compared to 2009 when only 168 varieties

were issued registration certificates (Table 1).
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Table 1. Category of crop varieties granted protection under PPV &FRA during 2015-16

Sl. | Category of Number of varieties granted protection during the Year
No | Variety 2009 2015 2016
1 Farmer 03 200 345
2 | Private 16 122 148
3 | Public 149 56 106
4 | SAU - 07 06
Total 168 385 605

In 2015, out of 385 varieties protected under the act, maximum were farmers’ varieties (200)
followed by extant varieties (121) and new varieties (64). Similarly, during 2016 the number of
registered varieties increased to 605, which included maximum of farmers’ varieties (345) followed
by extant varieties ( 133) and New varieties ( 127) (Table 2).

Table 2. Type of crop varieties granted protection under PPV & FRA during 2015-16.

SI. Type of Variet Year

No yp y 2009 2015 2016

1 New 2 64 127

2 Extant 163 121 133

3 Farmer 3 200 345

4 | EDV - - -
Total 168 385 605

In 2015, PPVFRA provided protection to 307 cereal crops, 31 oil seed crops, 21 vegetables , 14
fibre crops and 11 legume crops. During 2016, the number of crops registered and protected under
the act further increased to 454 for cereals followed by fibre crops (61) Vegetables (51) , oil seed
crops (15) and legumes (11) (Table 3).

Table 3. Crops (groups) granted protection under PPVFRA during 2015-16.

SI. Number of Crops Registered during the year
No Crop Category
2015 2016
1 | Cereals 307 454
2 | Legumes 11 11
3 | Fibre crops 14 61
4 | Oil seeds 31 15
5 | Sugar crops 1 4
6 | Vegetables 21 51
7 | Flowers 0 1
8 | Spices 0 8
9 | Fruits 0 0
10 | Medicinal and aromatic plants 0 0
11 | Plantation crops 0 0
Total 385 605
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The Protection of Plant varieties and Farmers’ Rights Act 2001, has revealed a positive impact

on development of new varieties of different crops over the years as evident from the increased

number of varieties which have been granted protection under the act. The Act, is also an effective

sui generis mechanism with a provision of benefit-sharing among plant breeders, farmers and

researchers which may prove more competitive for evolving varieties with desired traits and

ultimately impacting the food and nutritional security of the country.
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DUS Test and Protection of Onion and Garlic Varieties
through PPV&FRA

Amarjeet Gupta, Vijay Mahajan and Major Singh
ICAR-Directorate of Onion and Garlic Research, Rajgurunagar-410 505
Pune (Maharashtra). E-mail: amarjeet.gupta@icar.gov.in

In India, about sixty-five onion and twenty-five garlic varieties have been released from different
public sector organizations and their number is expected to increase in future. Onion and garlic
varieties attain acceptance when the farmers get genetically pure seeds/ cloves of high standards as
well as their yield and quality performance. For this purpose, each onion and garlic variety should
be properly defined with suitable descriptors so as to maintain its identity during seed/bulb
production through field inspection and certification. Apart from characterization of onion and garlic
varieties, it is also required for their protection under Plant Variety Protection (PVP) legislation
through varietal testing for Distinctiveness, Uniformity and Stability (DUS) which is the basis for
grant of protection of new plant varieties under the PPV&FR Act 2001. The Act has the provision to
compare the novel candidate variety with the varieties of common knowledge on a set of relevant
characteristics prescribed in the DUS Test Guidelines of onion and garlic (PPV&FR Authority 2009)

which is commonly accepted for this purpose at the time of filling of application.

Process for protection of onion and garlic varieties

Under protection of plant varieties and farmer right act, registration of plant varieties is
essential.For registration, DUS testing report from competent authority is essential. The Govt. of India
has identified authorities for crop-wise DUS testing in 140 commercial crops.ICAR-DOGR,

Rajgurunagar has been designated as authority for DUS testing of onion and garlic varieties.

Breeders or farmers who want to register their varieties would apply to competent authority in
the Ministry for registration. Applicant will have to supply minimum 100 g good quality onion seed
or 1200 bulblets for each year (vegetative propagated multiplier onion) of each variety along with full
details of characters in general and distinct characters in particular.In case of garlicat least 2000 viable
cloves for each year are required. Applicant will have to indicate geo-graphical areas where the multi-
location testing has been done and/ recommendation of variety by AINRPOG.Specific areas for
testing in case of onion and garlic can be also mentioned by applicantwhich are photo and thermo

sensitive for bulbing.

The minimum duration of tests should normally be two independent similar growing seasons
with reference to the ecosystem of the variety submitted for DUS test. The test should normally be
conducted at two test locations. If any important characteristics of the variety cannot be seen at these
places, the variety may be tested at an additional place.The test should be carried out under
conditions ensuring normal growth with minimum of 600 plants across three replications.DUS test
fee for onion and garlic is Rs. 40,000/- per entry and registration charges is Rs. 7000 (Individual)/
10000 (Educational)/ 50000 (Commercial) for Essentially Derived Varieties (EDV)/ New Varieties/
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Extant Varieties (VCK); Rs. 2000 for Notified Extant Variety; and No registration fee is required for

Farmers’ Variety. Duration of protection of registered varieties is for15 years.

DUS Test Characteristics of Onion

Thirty-four characteristics have been notified by PPV&FRA for DUS Test of onion varieties and
32 characteristics have been notified by PPV&FRA for DUS Test of garlic varieties.

a. Common onion varieties:Number of leaves per pseudo-stem, Foliage length (from pseudo-stem
to tip of leaf), Time of maturity (from date of sowing), Bulb height and Bulb diameter.

b. For bulb propagated/ multiplier onion varieties:Total number of leaves/hill, Total number of
shoots/plant, Foliage length from pseudo-stem to tip of leaf, Bulb time of maturity from date of
sowing, Compound bulb-polar diameter, Compound bulb- equatorial diameter, Bulblet polar
diameter, Bulblet equatorial diameter and Number of bulblets per bulb.

c.  Forall varieties:Foliage attitude, Leaf diameter (maximum), Foliage waxiness, Intensity of green
colour,  Foliage cranking; Pseudostem length (up to last emerged green leaf),
Pseudostemdiameter (at midpoint of length), Bulb thickness of neck, Bulb general shape (in
longitudinal section), Bulb basic colour of dry skin, Adherence of skin after harvest, Thickness
of rings (average of all the rings), Firmness of flesh, Colour of epidermis of fleshy scale, Position
of root disc, Predominant number of axes, Bulb cross section, Degree of splitting into bulblets
(with dry skin around each bulblet), Total soluble solidsand Male sterility.

DUS Test Characteristics of Garlic

Density of leaves, Number of leaves per pseudostem, Foliage attitude, Leaf intensity of green
colour, Leaf waxiness, Leaf length (longest leaf), Leaf width (widest leaf), Leaf shape in cross section
(in middle of the longest leaf), Pseudostem length (up to first emerged green leaf), Pseudostemwidth
of the base, Intensity of anthocyanin colouration at base, Flowering stem curvature, Flowering stem
length (special characteristics for temperate condition), Bulbils, Time of maturity (from date of
planting), Bulb size (diameter), Bulb shape in longitudinal section, Bulb shape in cross section,
Position of cloves at tip of bulb, Position of root disc, Bulb shape of base, Compactness of cloves,
Ground colour of dry external scales, Anthocyanin stripes on dry external scales, Number of cloves,
Distribution of cloves, External cloves, Skin adherence of dry external scales, Clove size (diameter),
Colour of scale and Colour of flesh.

Maintenance of Onion and Garlic Varieties

ICAR-DOGR is maintaining 47rabi and 11kharif varieties of onion and 21 varieties of garlic
(Table 1a-1c). Elevenkharif onion varieties are Agrifound Dark Red, Arka Kalyan, B-780, Bhima Raj,
Bhima Red, Bhima Shubhra, Bhima Shweta, Bhima Safed, Bhima Super, Bhima Dark Red and N-53.
Rest of onion varieties are maintained during rabi season. However, Bhima Raj, Bhima Red and
Bhima Shweta are maintainedin both kharif and rabi seasons.Out of these varieties, all the long day
onion and garlic varieties are being maintained at ICAR-CITH, Srinagar and multiplier type onion
varieties are being maintained at TNAU, Coimbatore. All the short day varieties of onion and garlic
are being maintained at ICAR-DOGR, Rajgurunagaras well asICAR-IARI, New Delhi. The onion
varieties are being maintained as per the mandate during kharif and rabi seasons whereas garlic
varieties were maintained during rabi season.



Table 1a.. Common Onion (Allium cepa L.) (No. of varieties: 59)

Name of the Varieties

Source of Varieties

Pusa Red, Pusa White Round, Pusa White Flat, Pusa Madhavi,
Pusa Ridhi, Early Grano* and Brown Spanish*

ICAR-IARI, New Delhi

Arka Niketan, Arka Pitambar, Arka Pragati, Arka Bindu, Arka
Kalyan and Arka Bheem

ICAR-IIHR, Bangalore

Bhima Super, Bhima Red, Bhima Raj, Bhima Kiran, Bhima Shakti,
Bhima Dark Red, Bhima Light Red, Bhima Shweta, Bhima
Shubhra and Bhima Safed

ICAR-DOGR, Rajgurunagar

VL Piaz-3* ICAR-VPKAS, Almora
B-780, Phule Samarth, Phule Safed and Phule Suvarna MPKYV, Rahuri
Agrifound Dark Red, Agrifound Light Red, Agrifound White,

Agrifound Rose, NHRDF Red, NHRDF Red-2, NHRDF Red-3, NHRDF, Nasik
NHRDF Red-4 and NHRDF Fursungi

Hissar-2 and Hissar-3 HAU, Hissar

N-2-4-1 and N-53

Agril. Dept., MS

Punjab Naroya and PRO-6 PAU, Ludhiana

PKV White PDKYV, Akola
Udaipur-102 RAU, Udaipur
GWO-1, GWO-2, GJWO-3 and GJRO-11 GAU, Junagadh
Kalyanpur Red Round CSAUA&T, Kanpur
Palam Lohit* CSKHPAU, Palampur
RO-1, RO-59 and RO-252 SKNAU, Durgapura

Phursungi Local, Sukhsagar, Pilipatti Junagadh, Talaja Red and
Telagi Local

Farmer’s Varieties

* Maintained at CITH, Srinagar

Table 1b. Multiplier Onion (Allium cepa L.) (No. of varieties:5)

Name of the Varieties

Source of Varieties

CO-1, CO-2, CO-3, CO-4 and CO-5

TNAU, Coimbatore




Table 1c. Garlic (Allium sativum L.) (No. of varieties: 25)

Name of the Varieties Source of Varieties
Bhima Omkar and Bhima Purple ICAR-DOGR, Rajgurunagar
VL Garlic-1* and VL Garlic-2* ICAR-VPKAS, Almora
GG-2, GG-3 and GG-4 GAU, Junagadh
Godawari and Phule Baswant MPKYV, Rahuri

G-1 (Yamuna Safed), G-41 (Yamuna White), G-50 (Yamuna

159 (Yammuna Soed. 9, C-364 (Yammuna Safed.8). G386 (Yamuna | NFIRDF, Karnal
Safed-9) and Agrifound Parvati*

CITH-G-1* ICAR-CITH, Srinagar
PG-17 and PG-18 PAU, Ludhiana

Rani Bennur Local, Sikkim Local, Silkuei Local and Ooty Local Farmer’s Varieties

* Maintained at CITH, Srinagar

Protection of onion and garlic varieties

After initiation of DUS test in 2012 at ICAR-DOGR and ICAR-IARI, 6 varieties of onion and
5 varieties of garlic have been registered with PPV&FRA for its protection (Table 2). From ICAR-
DOGR, three onion varieties (Bhima Kiran, Bhima Red and Bhima Raj) and one garlic variety (Bhima

Ombkar) have been registered with PPV&FRA whereas five onion varieties viz; Bhima Dark Red,

Bhima Shakti, Bhima Shweta, Bhima Shubhra and Bhima Super; and one garlic variety Bhima
Purpleare under registration/ DUS Testing by PPV&FRA.

Table 2. Registered varieties of onion and garlic under PPV& FR Act, 2001
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Crop | Variety S::?ft;ry of Source of Variety éftle): ggi;lt

Onion | NHRDF RED (L-28) Extant NHRDF, Nashik Public
NHRDF RED-2 (L 355) Extant NHRDF, Nashik Public
Bhima Raj (B-780-5-2-2) Extant ICAR-DOGR, Rajgurunagar | Public
Phule Samarth Extant MPKYV, Rahuri Public
Bhima Kiran (DOGR-597) | Extant ICAR-DOGR, Rajgurunagar | Public
Bhima Red (B-780-5-3-1) Extant ICAR-DOGR, Rajgurunagar | Public

Garlic | JG-99-213 (Gujarat Garlic) | Extant JAU, Gujarat Public
Yamuna Safed-4 (G-323) Extant NHRDF, Karnal Public
Agrifound Parvati Extant NHRDF, Karnal Public
Yamuna Safed-8 (G-384) Extant NHRDF, Karnal Public
Bhima Omkar (AC-200) Extant ICAR-DOGR, Rajgurunagar | Public
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Pomegranate - DUS Testing and Protection under
PPV&FRA, India

Shilpa Parashuram
Scientist (Genetics & Plant Breeding)
ICAR-NRCP, Solapur

Pomegranate (Punica granatum L.) is an important fruit crop of arid and semi-arid regions
of the world. In recent years, the crop has gained tremendous market owing to its huge nutraceutical
and pharmaceutical values, great demand of fruits, wide adaptability, diverse use and less resource
demanding nature as compared to other fruit crops. In 2005, the ICAR-National Research Centre
on Pomegranate (ICAR-NRCP), Solapur, Maharashtra was established by ICAR to augment the
production, productivity and utilization of pomegranate through basic, strategic and applied
research. The national repository of pomegranate at ICAR-NRCP has above 350 germplasm in the
Field Gene Banks (FGBs).

During 2011-12, DUS Centre on pomegranate was established at ICAR - NRCP, Solapur, along
with a collaborating centre at ICAR-Central Arid Zone Research Institute, Jodhpur, by the Protection
of Plant Varieties and Farmers Rights Authority (PPV & FRA), New Delhi. With the objectives of
developing DUS test guideline, documentation of salient features of important varieties/genotypes,
validation of descriptors data, establishment of National database and conducting trainings for
pomegranate growers, the DUS programme was initiated in the centre.

A standard DUS descriptor for thirty eight characteristics (includes two special test
characteristics) of pomegranate was developed by ICAR-NRCP, Solapur and ICAR-CAZRI, Jodhpur,
during 2013-14. For DUS testing, PPV & FRA shall decide on the quantity and quality of the plant
material required for testing the pomegranate variety/genotype. One year old plant material for
testing is to be supplied in the form of 10 propagules such as air-layered plants/rooted stem
cuttings (multiplied from the same tree)/ tissue culture raised plants, etc. for each location. The plant
material supplied for DUS testing should be healthy, vigorous and not affected by any important
insect pests or diseases. It should not have undergone any treatment, which would affect the
expression of the characteristics of the variety, unless the competent authority allows or directs for
such treatment. If it has been treated, full details of the treatment must be given.

The minimum duration of the DUS tests shall normally be at least two similar fruiting seasons
in different years. The tests shall be conducted at least at two locations. The tests should be carried
out under conditions ensuring satisfactory growth for the expression of the DUS characteristics of the
variety and for the conduct of the examination. The characteristics like calyx colour, Fruit shape, fruit
colour, seed hardiness, aril colour and fruit maturity are to be used for grouping pomegranate
varieties. The variety/genotype meeting DUS criteria shall be selected and registered under PPV&FR
act, 2001.

Presently, ICAR-NRCP Solapur is the nodal DUS centre for pomegranate to carry out DUS test
under the prevalence of PPV&FRA, New Delhi. The centre has documented the salient features of
important pomegranate commercial varieties, and also validated the descriptors data on above 50
germplasm accessions with their digital photographs. Three awareness cum training programmes on



“Protection of Plant Varieties, Farmers Rights and Model Pomegranate Production” were successfully
conducted during 2013-14, 2014-15 at ICAR-NRCP, Solapur, Maharashtra, India. Till date 11
applications (Farmers — 4; Public — 7) in pomegranate were submitted to PPV&FRA for seeking
protection of varieties. ICAR-NRCP, submitted applications for 4 hybrids to PPV&FRA authority
during October 2016. Among these two are in pipeline to get registration under PPV & FRA act,
2001. During 2016-17, one of the progressive pomegranate growers from Gujarat was felicitated
with the national honour of “Padma Shri” by Govt. of India.

KA



Digitalization of DUS Traits in Agricultural Crops

M Elangovan
Principal Scientist, ICAR-Indian Institute of Millets Research (IIMR), Hyderabad, Telangana
E-mail: elangovan@millets.res.in; m.elangovan@icar.gov.in
Mobile: 9848161434 / 7989629181; www.millets.res.in

Introduction

Considering the need of digitalization and handling of huge data, a mobile based application
technology for data collection named Field book is developed by Kansas State University, United
States of America and International Maize and Wheat Improvement Centre (CIMMYT), Mexico. This
mobile app can be used to collect any kind of field or lab data and reduces manpower and papers;
increases accuracy and authenticity.

Field book is an open-source Android app that is used to collect data on field which is very
useful for the field functionaries for collection of geographical information, information with
geo-tagged photos and audio records. By working with an open-source platform and inexpensive
hardware, created an app that will replace paper field books and their associated transcription
errors, and allow current technology to be used in environments where cost and inflexibility have
been limiting factors.

The simplicity of the Field book will allow adoption of the app without a steep learning curve.
With low cost, accessible solutions, transformational capacity in electronic data collection and
management will be essential to realizing a contemporary green revolution.

This application can be used to collect field data on Distinctiveness, Uniformity and Stability
(DUS) traits of any agricultural crops with appropriate customization of the application. The ICAR-
Indian Institute of Millets Research (IIMR) has already customized this app to collect field data on
characterization of millets genetic resources viz., Sorghum, Pearl millet, Finger millet, Foxtail millet,
Barnyard millet, Little millet, Kodo millet and Proso millet. We have also customized the app for
collecting data of DUS characterization of sorghum.

Getting started and working structure of field book

Field book can be downloaded from Google Play Store on your mobile phones and tablets. Upon
installation, the app will ask the user if they wish to load sample data and turn on the tutorial. The
source code for Field book is available on GitHub. Once Field book has been installed and opened,
it will create several folders in the devices memory.

Field export: exported data files are stored in this folder
Field import: this is the folder that Field book will look for new files

Plot data: data associated with plots (audio and photos) are organized into this folder based on
the name of the imported file

Resources: this folder can hold pictures and files that can be helpful when out in the field and
is accessible from the main data collection screen
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Database: this folder contains files that are exported when backing up the database

Trait: this folder contains backed up trait files and the rust rating customizable scale

Settings

The settings menu is the main location for configuring Field book. The options in this menu are
used to import files, load traits, change profile information, export data, change the language, and
toggle different advanced settings. This menu will be the first thing that is seen when installing Field
book. Data cannot be collected until both a field file has been loaded and traits have been created.

Creating Files

Field files can be created in MS-Excel with the information on the serial number, name of the
genotype, pedigree of the genotype, location of DUS testing, replication, bed number etc., Field book
can load both CSV and XLS files. Filenames and column headers should exclude the following
characters: / 2 <>\ * | ”

Field book import files should, at the least, include three columns: a unique ID, a primary order,
and a secondary order. Each entry should be assigned a unique identifier. This unique ID is used
internally to associate data with a specific entry and should be globally unique. The unique ID for the
experiment on DUS testing can be created viz., crop code (three letters), season (K for Kharif, LK for
Late Kharif, R for Rabi and S for Summer) and year of testing (two digit number), year of testing (YI,
YII and YIII), location name (L1 and L2) and replication (R1,R2 and R3). For example, the Sorghum-
Kharif-2018-First year testing-First location-First replication and First genotype can be read as
SORK18YIL1R1001. When importing files, Field book will check to see if the unique ID is unique
within the file being imported. In addition, two columns must be included as a basic navigation
ordering. These are referred to as the Primary and Secondary Order. The user can select these
columns based on how they traditionally walk through the field.

Traits

Twelve different data types can be taken using the trait file. They are numeric, categorical, date,
percent, rust rating, text, boolean, multi-category, location, counter, photo and audio. Different
trait formats utilize different layouts and features to streamline how the data is collected. Data is
collected in Field book by creating traits (Ex.) for sorghum all 32 DUS traits are created as SORDUS
file. The traits screen allows for the management of the current traits within Field Book and lets the
user create new traits or modify existing traits.

Traits can be created by pressing the Add Trait button at the bottom of the screen. Each trait has
a custom creation menu that indicates which fields are required. Traits cannot share the same name.
Each trait has options to make data collection easier. The menu icon on each line allows each trait to
deleted, copied, or edited. The checkbox allows traits to be active or hidden on the main layout screen.
Traits can be reordered by dragging and dropping the icon on the right of each trait line.

Lists of traits can be created and transferred between different devices using the Import/Export
option on the toolbar. Trait lists are stored in the trait folder. Once a field file has been designed, it
can be transferred to the Android device via apps like shareit, drop box or manually with a USB
cable.



Exporting data

Collected data can be exported to CSV files. The Export dialog allows the user to customize how
collected data is exported. Two different formats can be selected viz., database or table. The export
file can include only the unique identifier or all field columns that were imported. The export file can
contain all traits currently active or all traits for which data has been collected. The filename is
automatically generated based on the current date and the name of the file that was imported into

the app.

Database

The database can be backed up and transferred between tablets. When exporting the database,
two different files are exported: one containing the database, and one containing the user settings
when the database was exported. To re-import the database, both files need to be present in the
database folder.
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