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EDV: Answering Key Questions
SERMEVRAE B (EDV) : B2 o4 ) i

* Why is the EDV concept needed?
MG | NEDVAEE ?
 Who decides if a variety is an EDV?

HER R E — il A& 5 WEDV?
« How to decide if a variety is an EDV?

WHAT B E — A Fh 2 75 EDV ?
« Case Studies-Practical Examples
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e Conclusions-Discussion
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The Purpose of the EDV Concept
EDVAEEHI H 1)

* “To ensure sustainable plant breeding development by:

“HIL AN R U7 U DRAEA B M A AT SRS R

— Providing effective protection for the classical breeder
WAL B B RGP
— Encouraging cooperation between classical breeders and

developers of new technologies such as genetic
modification” (UPOV)

MBS B AR (BanFEEEE) Wk #E 2 RS
£ (UPOV)
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EDV and Genetic Transformation
EDVHIZR E#4L,

Initial protected variety
HIUE S PRA il

Transformed variety with essential
characteristics of initial variety

AR AR AL e AL

Without EDV concept, developer of transformed variety captures all the ownership rights
of the Initial variety. Undermines future research incentives of first breeder.

WARBATEDVEES, AL M A 2 RAS M2 A AT ) A T AT B . IR 55 & 2 7
g iy 2D FRNINE Y /i
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EDV and Backcrossing
EDV5[BIZZ

Donor Recurrent parent initial variety
Pk SRR A
'“D initi . Through backcrossing, desired genes
nitial Cross 7#4C .
Y from a “donor” plant are integrated
ot Back into elite Germplasm
r N P @ ” =
@0 x ) "EE mdiE ke Ok
v PRIl 4 4 55 BRI I

i : Second Backcross
x BN TIEY
Y

Without EDV concept, breeder of
the new variety with added donor ! Third Backcross New variety with donor
gene captures ownership rights of @@ x O A gene

the initial variety. Undermines Y FATPUARTE T BT

research incentives of the first J Fourth Backcross
breeder. x CHINNEES
Y

IR BATEDVIE S, S IMA AL

SER B b AR 1 B AP S A5 0E Nearly 100% Elite Line
MIFTAER, XEE 59 5 AL 8 R @@%E%i&ﬂo%mﬁtaﬁ%
I SRR B A
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Essentially Derived Varieties

- predominantly derived from "A’ T
- retains expression of essential chars. of ‘A
Breeder 1 w741 - clearly distinguishable from A
-conforms to A’ in essential chars.
except for differences from act of derivation

.'5"'%"".1-. = TR A R
Kol W - REARARMERE
— Q&%/‘Fw ra;,ﬂ# - SABENS)
gci-" e - TERRRHENWY AP 8L
(B T 5RAEAT AR Z AP

Initial Variety ‘A"
(Protected) "

Essentially
smttkE  Derived
pEpE BB Variety ‘B’

SALRFB R

T Commercialization
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Who decides if a Variety is an EDV?
R E — P mM R EANEDV?




nternational Seed Federation 2005
¥ BB 2005

« “(EDV) mainly involves questions of scope of protection and enforcement of
the rights of the breeder.”
“(EDV) =218 R AT AR B E b BRI St PR ]
* |t is the initiative of the breeder to enforce these rights.

»

B N Sk 5K S X AR
“The determination of essential derivation is not part of the procedure of the

granting of the Breeder’s Right.”
“SEBUIRAE R E I AN B R E BN TR0
» Regulation for the Arbitration of Disputes concerning Essential Derivation

(RED)  sz/miRs: il idkiiil (RED)

- (www.worldseed.org/cms/medias/file/Rules/EssentialDerivation/RED _Arbitration_ EDV.pdf)

« Crop Specific guidelines &AEY)Fs mil5 = = ) (www.worldseed.org)

— Cotton #ii{t. (Gossypium hirsutum) (ISF 2007), lettuce i & (Lactuca sativa (ISF 2004), maize K (ISF
2008), oilseed rape = (Brassica rapa) (ISF 2007) and ryegrass 23 %5 (Lolium perenne L.) (ISF 2009).

»
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European Union Community Plant Variety Office

WX ER AR B IR A

* “There is no role for authorities charged with granting
plant variety rights to determine whether a variety is an
EDV” (Kiewiet 2000).

i € — A~ i A E A5 A EDV I AE S 5T 3% T 190 5 PP AR 1)
WWENMEIIRT”  (Kiewiet 2006)
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Law Courts Can Decide

AR LU RE

 Wheat (Triticum aestivum L.), succession of court hearings has now
reached a High Court in Germany after 10 years (UPOV BMT 2011).
NAZ, A0, IEBWHIER T2k T E K& kB (UPOV BMT 2011) .

 After 8 years in litigation the Court of Appeal in The Hague
(Danziger Flower Farm vs. Astee Flowers) ruled that Blancanieves
(Gypsophilia spp.) was not an EDV.
STEIFIAZ G, WA FiFEERE (Danziger Flower Farm 5 Astee Flowers) # i€
Blancanieves (KA &) JfAFEDV.

« The District Court of The Hague (Van Zanten Plants BV vs. Hofland
B.V.) supported plaintiff in a Freesia spp. EDV case.
HEF M 7 EEBE (Van Zanten Plants BV 5 Hofland B.V) 75/ & 2% JREDV &4 H 5 Fr
I =p
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Despite Guidance from UPOV some PVP Offices
have chosen to decide

REFUPOVIERRN], (BREEPVPIHAZECRE

« Australia PVP Act
WUKAE PVPL
— No EDVs declared to date
&4 1B WA BEATHEDV

* Indian PPV-FRA
ENEEPPV-FRA

— Can even apply for an EDV certificate
AL HIEEDVIE S

— Not UPOV compliant
AFFHUPOV
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How to Decide if a Variety is an EDV?
BRI E — MRS NEDV?

» “The EDV provision is appropriate but the definition is unclear,

and there are few established protocols for making EDV
determinations.

“EDVE3GE EE N, Ha2e LA, JIF Bl EDVER I 2 A Fpistz>
X

- There is scope for improvement in this area.”
AT N e A ). 7

— Advisory body to the EU Community PVP Office (GHK 2011)
B PVP IR S ALk (GHK 2011)
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Providing Solutions:
Involvement of Plant Breeders

e R ITR: WEHEYBMNE

» Breeders value an IP process that is simple, predictive, and that
avoids diversion of resources or delays caused by protracted legal
disputes.

B R AL BATIYE R RN R B, I8 AE T 5 Bt IR
% s G A2 ORI RV IS TS A IR

« Advantageous for breeders and other technical experts to create
guidelines on how to determine EDV status.

AT T Fh A SR L 5 S A 1 2 EDVAR S i 45 3 J5U )
» Feared the absence of guidelines would increase prospects for
litigation. $H/CyBR /DA ICHiE T Bt Wl > 12 7 AR VR TR I HLA
— Legal examples seem to support this concern

AP IEZ EE TS
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How to Decide if a Variety is an EDV?
BEEHE — WA EEDV?
« Requirement 1-Conformity
PR — — 3
— Conformity to the initial variety in the expression of the

essential characteristics that result from the genotype or
the combination of genotypes of the initial variety

FH B PRI RS sY o) 4 i B R R RV RS 20 A 7 A 1 S AR IE 208 5 4 4 i i — 2

o ISF View on IP (2009)
ISFXFIPHIU & (2009)
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I e
How to Decide if a Variety is an EDV?
BRETE — NP RAREDV?
* Requirement 2-Predominant Derivation
BR2- FE AR
— Implies that the initial variety has been used in the breeding
process. EWHEWILH A O H T8 Frud #4
— To prove that use, various criteria or a combination thereof may
be used: Jy FiEBlixfE A, wREA A 2 MbsiE s 5
= Combining ability (heterosis) 4i&rhe ) (Ao
= Phenotypic characteristics %A1
= Molecular characteristics 43 7451
- Breeding records & i sk
= ISF View on IP (2009)
ISEXFIPHIM S (2009)
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Evidence to help determine an EDV?
A B T EDVIIESE ?

« Heterosis and phenotypic characteristics require replicated
field testing. Z=Riif A FnR BUREAE 75 22 5 53 1 H (A1
— Very consuming of time and of other resources.
AR VB IN TR) S At B2 5
» Proprietary parental inbred lines are not usually freely
available to the owner of the initial variety.
K6 S Bl B &0 AN BE B S R TR KSR B AR
» Pedigree data of the suspected EDV may also not be readily
available, or could be in error.
W AEEAR SRR EKEDV RIEEE, 2013 2 8 nl BE 2 iR A
« Molecular data are often the only initial source of evidential
data available to the owner of the initial variety.
I35 B T8 H A0 SO R A 2 BERE 43 B R a] YRR SR s ) E— AT da kU

pl 0 N E E R Science with Service
& » | Delivering Success
® ® A DUPONT BUSINE S8




Evidence to help determine an EDV?

B T8 EEDVHIIEYE?

* The owner of the initial variety will usually be disadvantaged in
respect of being able to obtain the information required to determine
EDV status.

£E e SR e EDVIIRZAS P w5 45 B 7 10T, #1465 S Pl ) BT A 25 38 7 Ab
TARMALE .

» Therefore, ISF insists on the necessity of clearly defining a starting
point in determining dependence or conformity (ISF 2005).
PRI, IS == SR AE A 8 ORI 55— S0P I L B A b e SGE R (ISF 2005)

“For prima facie proof, the following elements should be sufficient to
cause a reversal of the burden of proof:

T HIZPUES, R AICER N AZAL BLG AR T
— Strong phenotypic similarity 5845 ({2 AR

= Only small differences in some simply inherited characteristics
AN R TRy R s IR T T RN 22

= Strong genetic similarity -
A I AL (%) PIONEER. | i




Evidence to help determine an EDV?
A By T EDVIUESE ?

« |ISF (2000) states: “DNA markers may be used to define
genetic similarity trigger points for starting a dispute resolution
process in cases of alleged essential derivation.”

ISF (2006 7=F%: “DNAFRIC A BEM 1€ S AHRIME A & i, DAAE SR Y
RS R IR A S0 b 5 B R AR R AR 7
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Marker determined thresholds of genetic distance
(1-similarity) and EDV (Heckenberger et al., 2002

Mol Brdg Fig 3) tric B € R & EE B MEDVRIBIME  initial

putative EDV (X) variety
ey "
[ Ik
.
1 0.3 0.2 0.1 .

Genetic Distance s

B ;onc of non-distinctness or indisputable essential derivation Jc < sk 6 y 4 sk i S B I 2 DX 358
zone of uncertainty o sz ix 5

zone of non-derivation (independence) ARIRZ:XER Cisr)



Case Studies: Guidelines
Procedures adopted by Breeders

ROITFIL: 10 BB % R A R

« Work on a crop specific basis 7r%7 & KAV R Rl EET

« Select well-known varieties including pairs known to be very similar
by pedigree and agronomic performance

TR A, AHR ORI RS AR 22 R R AR AL B
— Including pairs that breeders could agree would be putative EDVs
BLFGE B L F Mg [R] 2B E IEDV LX)
Profile varieties using markers A HAx 05 A 20 BT fh AP IR SE A 50
Compute genetic distances i1+ 5 izt 14 i &
Determine protocols #ffi & 91 77 %
Establish marker based thresholds #f & 3 TFric 1 {4
— To reverse burden of proof Z$iFig{Fiii:
— Also to provide contributing evidence $&4t45 F 1t 45
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Case Studies: ISF EDV Protocols
REIFFST: ISF EDVAHE

* The ISF provides EDV guidelines for:
ISF2h LU R i F e fLEDVE T J5 ) «
— Cotton ¥4t (Gossypium hirsutum) (ISF 2007),
- Lettuce % = (Lactuca sativa (ISF 2004),
~- Maize 2K (ISF 2008),
- Qilseed rape JHi=¢ (Brassica rapa) (ISF 2007),
—and
- Ryegrass f£Z7 % (Lolium perenne L.) (ISF 2009).
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Case Studies: Establishing Guidelines for Maize in the
US and Europe

REIWF: B3R ERRR Y E AT T 7N

* Under the auspices of the ISF the following RFLP-based thresholds
agreed (UPOV BMT 2007).

FEISFRISCHE I, RHZETRFLPHEIME ik p—20 (UPOV BMT 2007)
— Red zone: above 90% of similarity 20Xk & F90% it
— Orange zone: between 90 and 85% #&{f[X1k: 90~85% [
— Green zone: below 85% &4 X 1dk: 1KT-85%

* New analyses (2010) using SSRs completed by ASTA and
SEPROMA -> New thresholds:

HASTAFISEPROMASE A HIAE I SSRIFIH 7081 (2010) ->3T ) IR :

« Red zone: above 90% of similarity £r{4X1k: & T90%AHAlE:
— Orange zone: between 90 and 82% #& (%X 1k: 90~82% [f]
— Green zone: below 82% %k X 1k: 1K T-82%
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Case Studies: Establishing Guidelines for Maize
E YLD SR VAR S RS Y

« 2011-2012

— ASTA+UFS SNP study near completion
ASTA+UFS SNPHF5T JLIL 5 1%,

— 50K Infinium SNP chip (publicly available SNPs)
50K Infinium SNPt: )7 (A H r[#3FSNPs)

— Profile maize inbreds of known pedigree
ZEE AT AR TS I TR 2R A2 B

- 26,874 SNPs fit for purpose
26,874 SNPs i&H 1% H T

— Compare with SSR data to translate to SNP thresholds
L5 SSREUH EL i LU # Jly SNP B {E

» Other countries — regions could adopt same approach using their
representative germplasm to determine EDV thresholds.

HARFE K — 5 X R DA A% B Rl 5 SRHTAH R (0 7 10Kk i EDV R {E

« Sequence based markers should be mostly platform independent and so
protocols should not need revising on a regular basis!
Science with Service
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Conclusions and Discussion
gh Rt
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Significance of Plant Variety Protection System
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Average Corn Yiekds (kg'ha)

Maize Yields US 1865-2005
1865-2005FFK E K K=&

Troyer, Crop Science
46: 528-543 (2006)

10000

Mewer Hybrids Produce Five Times More Com on 11% Less Area

O RLZRRIAE D T 11 Yo IR 1 L _E Y T A %

1875 1885 1895 1905 1915 19025 1935 1945 1955

1965

Average Com Yields (bu/ac) & Percent of Crop gmo Com



China Maize Yields Increase at Higher Planting

Density: Breeding many genetic differences
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With an effective EDV system
HEARHEDVAS

« Balance of incentives among breeders of IV and later improvers
PR ATAE B R A e SR AR AR

— Develop new initial varieties and improvement of existing
varieties
RGBT TR S AT DA S ol R I i A

— More comprehensive use and supply of germplasm
B2 AT AR N A Jo B 5
o Use by breeders & i 1]
= Supply to meet farmers needs $&fH DLi & 4% B 752 1) 5

— Increased abilities to prevent cosmetic, plagiaristic, or “me-too”
breeding

P U Ip Rt Reiek “Ori” F5R e
= Help ensure high quality varieties and seed

15 B AA O v o R BRI R -1
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Without an effective EDV system
BHABEMPIEDVASE

» Later developer captures ALL of the commercial benefits of the IV
Jo G0 R B SRAFTUG B A B A A 2
* Undermines incentives:
BWTHI 59 LA TAE AR AR A «
-To continue breeding new Ivs
RGBS G R IR SR
- For hlgher risk more substantive genetic change breeding
X B ey XIS ) B S Jo A )t A AR 7 A
- Less use of total germplasm pool 5 /i fj E R 5t
- Limits productivity gains on farms by breeding & [l A& 34
AL OE e
- Genetic diversity in agriculture may narrow £ \Vig 4% 2= P 4 s

-+ Greater likelihood of “me-too” breeding and misappropriation-
poorer seed quality 4/ il & FhoRTE5 FH 1) AT B B K %EP?E%%E%

/35 PIONEER. | 5t
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Concluding Comments
BETER

 The EDV concept was introduced to encourage both the creation of new
improved (initial) varieties that are developed as a result of relatively
significant changes in the genome and the making of relatively small genetic
changes provided they also contributed significant agronomic improvements
FINEDVIER:, BEZN T BBt . (145D Wb Gzl B2 PR 2 R AR 6t =25 1k
WIS TR WA, IR0 T s AR N AR A CHEEEA TR R T B35 1)
R

« With transgenic technology in a PVP environment effective use of the EDV
concept is ESSENTIAL to protect the IP of the breeder of the initial variety.

TEPVPHEEH I HE FEIRBIA, 4328018 FHEDVRE &S (R W1 Uh i B (1 7 Rl K 0 A
EREE,

* In the EU “Most respondents emphasized that the EDV provision
discourages ‘plagiarism’ of varieties and facilitates research and investment
in breeding activity.” (GHK 2011 stakeholder consultation survey).

FERRER, K32 U7 i, EDVEAKA AR Fei” JHedt 7 EMiEsh
RS AEERE . 7 (GHK 2011 Az A B A .
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