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TO ALL TO WHOM THESE PRESENTS SHALL COME:

Oklahoma Agricultural Experiment Station
(OAES)

‘Whereas, THERE HAS BEEN PRESENTED TO THE
Secretary of Agriculture

An application requesting a certificate of protection for an alleged distinct variety of sexually
reproduced, or tuber propagated plant, the name and description of which are contained in the
application and exhibits, a copy of which is hereunto annexed and made a part hereof, and the various
requirements of LA'W in such cases made and provided have been complied with, and the title thereto
is, from the records of the PLANT VARIETY PROTECTION OFFICE, in the applicant(s) indicated in the said
copy, and Whereas, upon due examination made, the said applicant(s) is (are) adjudged to be entitled
to a certificate of plant variety protection under the LAW.

Now, therefore, this certificate of plant variety protection is to grant unto the said applicant(s) and the

successors, heirs or assigns of the said applicant(s) for the term of TWENTY years from the date of this
grant, subject to the payment of the required fees and periodic replenishment of viable basic seed of the
variety in a public repository as provided by LAW, the right to exclude others from selling the variety,
or offering it for sale, or reproducing it, or importing it, or exporting it, or conditioning it for
propagation, or stocking it for any of the above purposes, or using it in producing a hybrid or different
variety therefrom, to the extent provided by the PLANT VARIETY PROTECTION ACT. IN THE UNITED
STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS A
CLASS OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF
GENERATIONS SPECIFIED BY THE OWNER OF THE RIGHTS. (84 STAT. 1542, AS AMENDED, 7

U.S.C. 2321 ET SEQ.)

WHEAT, COMMON

'Doublestop CL Plus'

In Testimony Whereof, I have hereunto set my
hand and caused the seal of the Plant Variety
Protection Office fo be affixed at the City of
Washington, D.C. this twenty-sixth day of
September, in the year two thousand and
fourteen. 4
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Form Approved - OMB No. 0581-0055

_REPRODUCE LOCALLY. Include form number end date on all reproductions

U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY - PLANT VARIETY PROTECTION OFFICE

The following slalements are made in accordance with the Privacy Acl of 1974 (5U.8 C 552a) and
the Paperwork Reduction Acl (PRA) of 1995

Oklahoma Agricultural Experiment Station (OAES)

Application is required in order lo if a plant vaniely prolection certificale is to be issued
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE (FUSC 2421) Inft ion is held confidential until certificate is issued (7 U S.C. 2426)
{ ions and i i Hection burden st ton )
1. NAME NER 2 TEMPORARY DESIGNATION OR EXPERIMENTAL NAME 3 VARIETY NAME

OK09915C

Doublestop CL Plus

ORGANIZATION (corporation, partnership, association, elc.)

Public University

4 ADDRESS (Sfreel andNo, or RF.D No, City, Stale, and ZIF Code, and Country) |5 TELEPHONE (include area code) FOR OFFICIAL USE ONLY
Oklahoma State University (405) 744-5398 PVPO NUMBER
139 Ag Hall 6 FAX (include area code) 201400228
Stillwater, OK 74078 (405) 744-5339 NG BT
7. TP THE OWNER NAWED IS NOT A"PERSON" GIVE FORM OF @ TFTNCORPORATED, GIVE STATE OF 6. DATE OF INCORPORATION 3/5/2014

jonathan.edelson@okstate.edu
14 GROP KIND (Common Name)

Hard red winter wheat

70 NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE INTHIS 1 TELEPHONE (Inciude area code) ¥ [FILING AND EXAMINATION FEES: |
APPLICATION (First person fisted will receive all papers) E s 4,382

Dr. Jopatha;j Edelson (405) 744-5398 S loate 3/5/2014
gils:&mtggsodhgggﬁy 12. FAX (Include area code) E’ fERTIFK:ATION FEE:

S € 405) 744-5339 ° foate

Stillwater, OK 74078 ( ) -

8 EMAL

15 GENUS AND SPECIES NAME OF CROP

Triticum aestivum

16. FAMILY NAME (Botanical)

Poaceae

17 1S THE VARIETY A FIRST GENERATION HYBRID?

Oves B wno O ves

18 DOES THE VARIETY CONTAIN ANY TRANSGENES? (OPTIONAL

B o

IF YES, PLEASE GIVE THE ASSIGNED USDA-APHIS REFERENCE
NUMEER FOR THE APPROVED PETITION TO DEREGULATE THE !
GENETICALLY MODIFIED PLANT FOR COMMERCIALIZATION

20 DOES THE OWNER SPECIFY THAT SEED OF THIS
VARIETY BE SOLD ONLY AS A CLASS OF CERTIFIED
SEED? (See Section 83(a} of the Piant Vaniely Protection
Act)

YES (If "yes", answer items 21 and 22 below)

O  NO(if 'no", go to item 23)

0 UNDECIDED

19 CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED
(Follow instructions on reverse)

e Exhibit E Statement of the Basis of the Owner's Cwnership

a ! Exhibit A Crigin and Breeding Hislory of the Variety

b B Exnbits Stalement of Distinciness

[ ! Exhibit C Objective Description of Variety

d [J ExhibitD Additional Description of the Variety (Optional)
|
|

Filing and Examination Fee ($4,382), make checks payable to "Treasurer of the United States”
(Mail lo the Pianl Variely Proteclion Office) other methods of paymenl explained in the instruclions

21. DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS TO
NUMBER OF CLASSES?

O ves B no
IF YES, WHICH CLASSES? [0 FOUNDATION 0O recisTERED [ CERTIFIED

73 DOES THE OWNER SPECIFY THAT SEED OF THIS VARIETY BE LIMITED AS 70 NUWBER
OF GENERATIONS?
B o

O Yes
IF YES, SPECIFY THE NUMBER 1,2,3, etc FOR EACH CLASS

CERTIFIED

___ FOUNDATION REGISTERED

(If additional explanation is Y. pleass use the indicaled on the reverse.)

23 HASTHE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED
FROM THIS VARIETY BEEN SOLD, DISPOSED OF, TRANSFERRED, OR USEDINTHE U § OR
OTHER COUNTRIES?

B vs O no

EACH COUNTRY AND THE CIRCUMSTANCES. (Please use space indicaled on reverse )

IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR USE FOR

24 1S THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

B ves 0O no

IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED

REFERENCE NUMBER (Please use space indicated on reverse. )

25 The owners declare that a viable sample of basic seed will be fumished directly lo an acceplable depository in support of the variety within three months of filing. Seed will be replenished upon request in
|accordance with such regulations as may be applicable For a tuber propagated variety or vegelalive propagated parent of the variety, a lissue culture or vegetative sample will be deposiled in a public
repository within three months of the date of the certificate fee request letter These will be maintained for the duration of the certificate °

The undersigned owner(s) is (are) the owner(s) of this sexually reproduced or tuber propagated plant variety, and believe(s} hat the variely is new, distinct, uniform, and stable as required in Seclion 42, and is
{entitled to protection under the provisions of Section 42 of the Plant Variety Protection Act Owner(s) is (are) informed that false representation herein can jeopardize protection and result in penalties

SIGNATURE OF OWNER

e SRS

SIGNATURE OF OWNER

N (Piease prnt or typa)

r. Jonathan Edelson

NAME (Piease print or lype)

DATE

&= =gy

CAPACITY OR TITLE

Associate Director, OAES

CAPACITY OR TITLE DATE

ST - 470 (2012) designed by the Plant Variety Protection Office

Page 6 of 10
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Continuation Page from ST ~ 470 (Application for Plant Variety Protection Certificate)

22. CONTINUED FROM FRONT (Please provide a statement as to the limitation and sequence of generations that may be certified.)

23. CONTINUED FROM FRONT (Please provide the date of first sale, disposition, transfer, or use for each country and the circumstances, if the variety
(including any harvested material) or a hybrid produced from this variety has been sold, disposed of, transferred, or used in the U.S. or other countries.)

Foundation seed sold for seed increase by Oklahoma Foundation Seed Stocks on 10 September 2013

24, CONTINUED FROM FRONT (Please give the country, date of filing or issuance, and assigned reference number, if the variety or any component of
the variety is protected by intellectual property right (Plant Breeder's Right or Patent).)

unpublished divisional patent application ser. no. 13/366932

ST - 470 (2012) designed by the Plant Variety Protection Office Page 7 of 10
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Exhibit A — Breeding History Doublestop CL Plus HRW wheat

Origination and Breeding Procedure

Parentage. Parents of Doublestop CL Plus are to be shown using the following pedigree
notation, N91D2308-13/0K03908C//0K03928C.

N91D2308-13 was the donor proprietary experimental line provided by BASF as a carrier
of a mutant allele at the Als2 locus (B genome) in a ‘Mason’ soft red winter wheat background.
Mason was developed by the AgriPro wheat breeding program. Parental origin of N91D23080-
13 beyond Mason is unknown. The mutant allele confers tolerance to imazamox [2-(4,5-
dihydro-4-methyl-4-(1-methylethyl)-5-oxo-1h-imidazol-2-yl)-5-(methoxymethyl)-3-
pyridinecarboxylic acid] herbicide.

0OKO03908C has the pedigree TXGH12588-120*4/FS4//'Jagger’. TXGH12588-120 is an
experimental BCsF3-derived selfed sib of the hard red winter wheat cultivar ‘TAM 110’
(=TXGH12588-105) developed by the Texas A&M University-Amarillo wheat breeding program.
FS4 is a proprietary wheat germplasm developed by BASF Corporation (formerly American
Cyanamid) using induced mutagenesis of the French wheat cultivar ‘Fidel’. FS4 is an M,-derived
progeny of Fidel, selected for tolerance to the imidazolinone class of herbicides and carries the
mutant allele at the Als1 locus (D genome). Jagger was developed by Kansas State University as
a hard red winter wheat cultivar.

OK03928C has the pedigree TXGH2588-26*4/FS4//'2174’/3/ Intrada’, in which
TXGH12588-26 was a different experimental, BCsFs-derived, selfed sib of the hard red winter
wheat cultivar TAM 110 developed by the Texas A&M University-Amarillo breeding program,
FS4 is as described before, and 2174 and Intrada are hard red winter and hard white cultivars,
respectively, developed at Oklahoma State University.

Procedure. Doublestop CL Plus was derived from a three-way cross, in which the first
(single) cross occurred in March 2004, and the second cross occurred in March 2005. Both
crosses were performed in the greenhouse in Stillwater, OK. A winter wheat crossing block was
established in Fall 2003 with the intent to intermate i) elite OSU experimental lines confirmed
in the field to be imazamox tolerant (IT) and, based upon parentage, carriers of the mutant
allele at the Als1 locus (also called AHASL1D), with ii) the donor germplasm line N91D2308-13
of the Als2 mutant allele, also known as AHASL1B. The relevant single cross in the pedigree of
Doublestop CL Plus was inventoried as 04x888 with the parentage, listing the female first,
N91D2308-13/0K03908C .

In Fall 2004, a follow-up crossing block was established to perform three-way crosses by
intermating the single crosses produced in Spring 2004 with two of the four AHASL1D carriers
used previously. The three-way cross to which Doublestop CL Plus traced was inventoried as
05x380 with the pedigree; listing the female first, N91D2308-13/0K03908C//0K03928C. Choice
of AHASL1D carriers used in the single and three-way crosses was based on adaptation to
Oklahoma and acceptable disease resistance, expressed as canopy green-leaf retention, from
replicated yield trials conducted in 2003 and 2004.

The subsequent F; plant generation was grown in the greenhouse in Stillwater, OK in
2005-2006, and the F, seed were produced from a bulk harvest of about 15 F; plants. In 2006-
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2007, the F, generation was advanced and evaluated along with 32 other F, populations with
similar parentage and herbicide resistance at the Expanded Wheat Pasture Unit (EWPU) near
Marshall, OK. A dual-purpose management system was imposed to reduce the seed production
of individual plants with poor fitness under early planting conditions and for grazing recovery
(within-population selection). Actual stocking rate and grazing duration were invoked
consistent with farmer practice. A single application of 160 g a.i./ha imazamox plus 0.25% v/v
nonionic surfactant (approx. a 3x commercial rate) was made following grazing but preceding
stem elongation. This enabled selection for plants containing both AHASL mutations
(heterozygous or homozygous condition). A subset of the same F, populations was grown at
Lahoma, OK under a grain-only management system, where opportunistic readings were
collected for leaf rust reaction, stay-green (green leaf retention), straw strength, physiological
maturity, and plant height. Combined with those readings, grain yield was measured to
eliminate highly inferior populations (among-population selection). Breeder seed for population
advancement was strictly harvested en masse from the dual-purpose site. For a select few of
the 33 F, populations evaluated in 2006-2007, six were chosen for head selection and
advancement as F,-derived progenies. OK09915C traces to one of those six populations
identified as 072039011. About 100 heads were selected from plants with appropriate earlier
maturity and shorter stature. The F,.3 headrow progenies were evaluated the following year at
Stillwater, OK.

Of the 96 headrows evaluated in spring 2008, five (5%) were harvested from population
081160002 for further visual inspection of the grain. Across the entire collection of 445
headrow populations in 2008, 8% of the headrows were harvested, on average, from a specific
population. The lower proportion of selected progenies in population 081160002 (5%)
reflected a higher proportion of late progenies. Criteria used in 2008 to finalize selections
among headrows were reaction to imazamox at a comparable rate to that used in the F,
population, stay-green, reaction to stem rust (given an unusual stem rust incidence in 2008),
plant height (no taller than ‘Endurance’), straw strength, maturity (no later than Endurance),
shattering response, spike density and size, uniformity of phenotype at harvest maturity, kernel
size and kernel size consistency, kernel color (lack of yellow berry phenotype), and kernel
morphology indicative of acceptable test weight.

Four of the five F,.3 progenies were bulked and advanced as F,.4 progenies for evaluation
in non-replicated nurseries at Stillwater and Lahoma in 2008-2009. Only the nursery at
Stillwater was harvested. In all, each nursery contained 126 experimental lines that were
putative double-mutants for AHASL1D and AHASL1B. Specific criteria used in selection in 2009
included whole-canopy and flag-leaf stay-green, disease resistance (primarily leaf rust and
barley yellow dwarf), physiological maturity, plant height, visual uniformity, grain yield, test
weight, and multiple quality traits associated with hard wheat milling and baking quality. The
nursery at Stillwater was treated with a single application of imazamox at the 2x commerecial
rate. OK09915C traced to selection 091179015, and this particular line produced the highest
test weight (60.3 Ib/bu) with the largest kernel size (33.4 mg; 2.75 mm kernel diameter) among
36 selections harvested. Selection 091179015 yielded 36 bu/ac at Stillwater, compared to a
nursery mean yield of 34 bu/ac. In summary, selection 091179015 was named OK09915C and
advanced because it demonstrated exceptional milling quality and dough strength, relatively
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good herbicide resistance, leaf rust resistance, acceptable agronomic fitness, and acceptable
within-line homogeneity. OK09915C also produced a uniform chaff color that was dark bronze
and equivalent to TAM 110.

0OK09915C was first entered into replicated yield trials during harvest year 2010.
Through 2013, OK09915C appeared with n experimental lines or varieties in the following
nurseries in Oklahoma and surrounding states, some of which were dedicated entirely to
testing Clearfield® materials. The Qualification Trials were established and conducted according
to BASF standard protocols for the purpose of corroborating herbicide tolerance commensurate
with the two-gene genotype.

2010 Clearfield® Replicated Yield Trials 1, RYT1 n=30

2011 Clearfield® Oklahoma Elite Trial 1, OET1 n=10
2011 Clearfield® RYT1 (as a check only) n=20
2012 Oklahoma Elite Trial 3, OET3 n=35

2012 Oklahoma Small Grains Variety Performance Tests, OSGVPT n = variable
2012 Uniform Variety Trial, UVT (Texas AgrilLife) n=33
2012 Clearfield® Two-Gene Qualification Trial (QT) n=6

2013 OET3 n=30

2013 Clearfield® Two-Gene QT n=6

2013 Southern Regional Performance Nursery, SRPN n=43
2013 OSGVPT n = variable

Breeder Seed Increase and Uniformity

Doublestop CL Plus traces to a single F,.3 headrow advanced through subsequent
inbreeding generations by bulk harvest of breeder-seed plots. Thus it was produced through
continuous bulk-selfing without reselection, and is an F,-derived line in the Fg generation (F».o)
during the 2013-2014 crop season. Production of breeder seed occurred in separate nurseries
but parallel to the testing nurseries listed above, yet at equivalent generations of inbreeding.
The breeder-seed nurseries were designed to allow phenotyping for visually discerning traits,
assessment of uniformity, and for hand-harvest, which minimizes seed contamination from
neighboring plots. These nurseries were established at field laboratories operated by the OAES
at Stillwater, OK and/or Goodwell, OK.

Immediately following a breeder-seed increase of 400 Ib during the 2011 harvest, the
decision was made to place OK09915C (Doublestop CL Plus) under foundation seed increase
near Stillwater, OK under the direction of Oklahoma Foundation Seed Stocks (OFSS). About 525
cleaned bushels of foundation seed were produced in 2012 for use in registered seed
production in the 2012-2013 crop season, with the anticipated production of >15,000 bushels
registered seed.

0K09915C was observed to be uniform and stable from 2011 to 2013. Minor plant
height variation within the cultivar is commensurate with derivation of the pureline from an F,
single plant, and thus height differences among plants may vary up to %5 in. from the average
height, depending on the level of height expression in a given environment. Variants observed
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in breeder-seed and foundation-seed plantings in 2013 were limited to i) taller plants exceeding
the range of natural variation at an anticipated frequency of less than 1 in 200, or ii) plants with
white glume color at a frequency of less than 1 in 250.

Name Check

As customary for all wheat variety releases by Oklahoma State University, name
clearance was provided as a service of the USDA. Mr. Kevin Robinson, Seed Marketing
Specialist of the Seed Regulatory and Testing Branch, Agric. Marketing Service, provided name
clearance for ‘Doublestop CL Plus’ on 11 March 2013, as documented in the following letter.

-

2013 doublestop cl plus name approval - pvp.xps
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Exhibit B - Statement of Distinctness Doublestop CL Plus HRW wheat

Most similar variety

Doublestop CL Plus is expected to resemble TAM 110 (TXGH12588-105, Pl 595757, PVP
9700389) as a result of the simultaneous occurrence of TAM 110 selfed sibs TXGH12588-120
and TXGH12588-26 in its pedigree and on the basis of similarity in chaff color attributable to
brown glumes.

Declarative statement: Doublestop CL Plus is most similar to TAM 110 in adult- plant
appearance and agronomic characteristics arising from their near-grandparent offspring
relationship. Their distinctness can be drawn qualitatively in four trait areas: 1) reaction to
imazamox herbicide, 2) reaction to the wheat soil-borne mosaic (WSBM)/wheat spindle streak
mosaic (WSSM) complex, 3) reaction to greenbug, and 4) presence of the TIRS-1AL
translocation.

Supportive data to declare distinctness

1. Reaction to imazamox herbicide

Doublestop CL Plus carries a mutant allele at each of the Als1 and Als2 loci which in
combination confers tolerance to imazamox
[2-(4,5-dihydro-4-methyl-4-(1-methylethyl)-5-0xo-1h-imidazol-2-yl)-5-(methoxymethyl)-3-
pyridinecarboxylic acid] herbicide applied at the 1x (45 g a.i./ha) to 2x (90 g a.i./ha)
commercial rate in the presence of a methylated seed oil adjuvant. BASF Qualification Trial
data is appended to the end of this exhibit which shows equivalent herbicide tolerance to
the two-gene standard cultivar, AP503CL, based on field experiments conducted in six site-
years in Oklahoma and Nebraska. TAM 110 carries the wild-type allele at each locus,
rendering it highly susceptible to a similar range of imazamox concentration. Further
genetic description of the herbicide tolerance trait referenced here is found in Tan et al.
2005. Pest Management Science 61:246-257.

2. Reaction to the WSBM/WSSM complex (data provided by R.M. Hunger, Okla. State Univ.)

Field observations in Oklahoma indicate that Doublestop CL Plus is resistant to WSBM but
susceptible to WSSM. In addition to visual symptomes, this is confirmed by the enzyme-
linked immunosorbent assay (ELISA) revealing the presence of coat protein of Wheat
spindle streak mosaic virus and absence of coat protein of Soil-borne wheat mosaic virus in
foliage tissue. TAM 110, on the other hand, is susceptible to both diseases, as confirmed by
the ELISA revealing coat protein of both viruses. For explanation of virus reactions, see R.M.
Hunger. 2010. Compendium of Wheat Diseases and Pests, 3rd ed. p. 112-113, and G.C.
Bergstrom, ibid. p. 113-115. For additional explanation of symptomatology and use of ELISA
in confirming virus presence, see Hunger et al. 1991. Crop Science 31:900-905.
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3. Reaction to greenbug (provided by Xiangyang Xu, USDA-ARS, Stillwater)
Greenhouse seedling assays show that Doublestop CL Plus is susceptible to greenbug,
Schizaphis graminum (Rondani), biotype E (and all other field biotypes identified so far).
TAM 110 was developed for, and is known to have, resistance to biotype E, and several
other biotypes including A to |, as documented in its registration article published by Lazar
et al. 1997. Crop Science 37:1978-1979. Further explanation of differentiating greenbug
reactions of wheat seedlings is found in Starks and Burton. 1977. “Greenbugs: Determining
biotypes, culturing, and screening for plant resistance with notes on rearing parasitoids”.
USDA Tech. Bull. 1556. U.S. Gov. Print. Office, Washington, DC. Also, TAM 110 carries gene
Gb3, which occurs in low frequency among hard winter wheat cultivars and confers
resistance to biotypes C, E, H, |, and K. Its detection is facilitated by several molecular
markers (microsatellite and AFLP) closely linked to Gb3 on chromosome 7DL. As the most
widely cited marker assay, see Weng et al. 2005. Theoretical and Applied Genetics 110: 462-
469,

4. Wheat-rye translocation

Doublestop CL Plus does not contain either the T1BL-1RS or T1AL-1RS translocation.
TAM 110 contains the T1AL-1RS translocation but not the T1BL-1RS translocation.

Other Descriptive Information

The development of Doublestop CL Plus signifies the first wave of two-gene herbicide
tolerance from the Oklahoma State University wheat improvement program. Its agronomic
performance in a Clearfield® management system surpasses expectations of currently available
two-gene cultivars in the hard red winter (HRW) market class. Agronomic performance in a
conventional management system, that is, in the absence of imazamox application, also
exceeds yield expectations of most currently available HRW cultivars. Doublestop CL Plus
signifies no drop-off in milling and baking quality that processors have come to expect from
cultivars lacking imazamox tolerance. It provides an unusual and favorable combination of yield
potential, test weight, and dough strength.

Probable area of adaptation and limitations

Doublestop CL Plus was ranked 15th out of 43 entries for mean grain yield in the 2013
Southern Regional Performance Nursery, indicative of broad adaptation under a wide range of
environmental conditions. It also performed well in the 2013 Oklahoma Small Grains Variety
Performance Tests, and exceptionally well in areas of the state prone to late winter freeze
events. It is well suited for dual-purpose grazed systems given its observed ability to rapidly
accumulate fall vegetative biomass, regenerate vegetative biomass upon removal, and recover
from forage removal at time of grazing termination.

The primary range of adaptation is expected to extend across the central corridor of the
wheat belt through Oklahoma, with secondary areas extending into the panhandle of Oklahoma
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and into southern Kansas and much of Texas. Chronic and severe infection of powdery mildew
may present the greatest risk for Doublestop CL Plus.

Disease reactions
Foliar disease resistance of Doublestop CL Plus is acceptable for most common diseases,

as outlined below.

Summary of Reactions of Doublestop CL Plus to Wheat Diseases

Disease Doublestop CL Plus
Soilborne mosaic (SB)/spindle streak (SS) complex R (SB)/MS (SS)
Wheat leaf rust** I-MR
Wheat stripe rust** I
Wheat stem rust MS
Powdery mildew MS
Tan spot S
Septoria leaf blotch MS
Barley yellow dwarf virus MR
Fusarium head blight (scab) NI
Wheat streak mosaic virus NI
Triticum mosaic virus NI
*Disease reactions defined as:
R=resistant MS=moderately susceptible
MR=moderately resistant S= susceptible
I=intermediate NI=no information

**There is indication that resistance in Doublestop CL Plus to this disease may be overwhelmed
by continuous favorable environment in conjunction with heavy inoculum level.

Gene Lr34 is present in some plants of Doublestop CL Plus, as confirmed by a resistant
haplotype for three polymorphic marker sites in Lr34 (data provided by L. Yan). The frequency
of the gene is not yet confirmed but is less than 50%. The Lr34 gene offers significant value to
wheat producers in the southern Plains, because it confers partial resistance to other common
diseases such as stripe rust, powdery mildew, stem rust, and barley yellow dwarf. The favorable
reaction of Doublestop CL Plus to BYD may be attributable to the presence of Lr34 or other
unknown genes which suppress transmission of BYD by aphids.

Test weight patterns
In breeder trials from 2010 to 2012, Doublestop CL Plus (tested as experimental line
0OK09915C) held a 2 Ib/bu test weight advantage over common cultivars Centerfield, Duster,
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and Endurance (see below). Centerfield and Duster each had test weights above or equivalent
to the nursery mean, making the advantage of Doublestop CL Plus extraordinary. Its 3-year
mean of nearly 61 Ib/bu is the highest multi-year average posted by an OSU candidate at time
of release and underscores the effort expended to improving test weight in OSU Clearfield®
materials.

Test weight comparisons from 3 years of statewide breeder trials conducted in n
= 2 to 5 environments per year. Where highlighted for a single year, a given entry
was significantly worse than (red) or better than (blue) OK09915C.

2010 2011 -RYT1 2011 -OET1 2012
Mean Mean Mean Mean
Entry (n=2) Min Max (7=2) Min Max (7=4) Min Max (n=5) Min Max
--------------------------- ]
0OK09915C 59.0 57 61 624 62 63 61.7 60 63 603 58 62
Centerfield 57.0 55 59 61.0 61 61 600 59 62 --
Duster 578 56 60 613 60 62 - 58.2 57 60
Endurance -~ - -- 58.0 56 61
Nurserymean | 564 54 58 597 59 61 59.7 57 61 585 57 61
LSD (0.05) 1.1 1.6 09 30
No. of sites<58 Ib/bu 1 0 1 4
No. of sites<56 Ib/bu| 1 0 0 0

? Positive deviations indicate the corresponding entry may be superior to the indicated check;
negative deviations may indicate inferiority to the indicated check.

Maturity patterns

Visual ratings of winter dormancy release from 2010 to 2012 placed Doublestop CL Plus
in a late maturity group. Thus it is expected to reach the first-hollow-stem (FHS) stage at the
same time approximately as Endurance and Centerfield, as was indeed the case in 2012 and
2013. Genotypic data further corroborate this prediction. Doublestop CL Plus contains alleles at
the VRN-A1 and PPD-D1 loci which confer later stem elongation and later heading. Both loci are
major determinants in triggering FHS arrival and heading in winter wheat. This combination of
alleles is infrequent among hard winter wheat genotypes. Typically, the later allele for VRN-A1
is found with the earlier allele at PPD-D1, as in Endurance and Duster. Doublestop CL Plus is not
expected to be any earlier to heading than Endurance, and relative to the early cultivar Billings,
it may reach the FHS stage two weeks later and reach heading up to one week later.

Descriptive quality profile
Doublestop CL Plus has superior test weight potential with large kernel size (32 mg per
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kernel, 2.7 mm kernel diameter); average straight-grade flour yield with acceptable flour
refinement and above-average kernel hardness (<75) based on either ground particle size or
resistance to crushing. With appropriate fertilization practices, Doublestop CL Plus will exceed
12% in wheat protein with normal wheat-to-flour protein loss, and good to excellent water
absorption based on mixograph, bake, or farinograph data. Dough strength is above-average,
manifested in mixograms of 4.0 minutes mix time, 18 mm curve width at 2 min past the peak,
mixogram stability value of 7, and 4.0 mixing tolerance on a 0-to-6 scale, preliminary
farinograms of 5 min peak time and 20 min stability, and preliminary alveograms of 0.73 P/L
ratio and 396 W value. Straight-dough bake mixing time is intermediate, or about 5 minutes.
Pup loaf volume should exceed 850 cc. Crumb grain and color are acceptable but additional
testing is needed to corroborate below-average crumb grain scores. Doublestop CL PLus has the
HMW glutenin subunits 2*, 7*+8 at the Glu-A1 and G/u-B1 loci, respectively, and is
heterogeneous for subunits 5+10 and 2+12 at the G/u=D1 locus. Doublestop CL Plus is a non-
carrier of any wheat-1RS rye translocation. Other translocations are unknown or not tested.

(Note contemporary notation such that subunit Glu-B1-Bx7* is actually the more common
subunit present in HRW wheat; subunit Bx7 is rare. Exhibit C indicates subunits 7+8, only as a
proxy to 7*+8.)
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BASF Qualification Trial data for confirmation of two-gene herbicide tolerance in Doublestop CL
Plus, tested as OK09915C.

Treatment Data
Crop Injury Crop Injury
Station Rate (g at 14 DAT  at 28 DAT Anthesls Yield Treated
Year Year Locatlon Variety Herbicide X Rate altha)  Adjuvant %) (%) (d) {gim?) date Comments
1 2012 Stiw aler, OK ALS1+ALS2 sid Contral - - a o 100 254 2232012 STD= APS03 G2
1 2012 Siiw ater, OK ALS1+ALS2 sld BEYOND % 105 NS+UAN 0 0 98 270 22012
1 2012 Sliw ater, OK ALS1+ALS2 std BEYOND X 108 MSO+UAN a 0 100 267 20232012
1 2012 Sliwaler, OK  OKO9915C  Conlrol = . % [} 1} 103 323 22202
1 2012 Stiwaler, OK  OK09915C  BEYOND 2% 105 MNIS+UAN a o 103 323 22012
1 2012 Stiw ater, OK OK09815C  BEYOND 2% 105 MSO+UAN a L] 104 M7 2232012
Statistics LSO (005) B 4 48
(=) - 23 102
2 2012 Perkins, OK  ALS1+ALS2 sld Control - - - 0 a 182  2/26/2012 STD = APS03 CL2
2 2012 Perkins, OK ALS1+ALS2 std BEYOND ) 8 105 MNS+UAN o a 213 2262012
2 2012 Perkins, OK ALS1+ALS2 sid BEYOND 2% 105 MSO+UAN 1] 3 188 21262012
2 2012 Perkins, OK OKO09915C  Conlrol - - - o a 230 22erm2
2 2012 Perking, OK 0OK09915C  BEYOND F23 105 NS+HUIAN a L] - 244 202612012
2 2012 Perkns, OK OK09915C  BEYOND 2% 105 MSO+UAN (] o - 27 22612012
Statistlcs LSD (0 05) 5 40
oV 192 - 24
3 2013 Stitw gler, OK ALS1+ALS2 std Contral - - - 0 o 126 - 314/2013 STD = APS03 CL2
3 2013 Stiw aler, OK ALS1+ALS2 std BEYOND X 105 WES+LUAN 5 [ 127 314/2013
3 2013 Stlilw ater, OK ALS1+ALS2 sld BEYOND 2% 105 MSO+LIAN 1 1] 126 314/2013
3 2013 Stiw ater, OK OKO8915C  Control - - - o L] 126 1472013
3 2013 Stiw ater, OK OKO9315C  BEYOMND . 105 MNS+UAN o 1] 126 IN4i203
3 2013 Stiw ater, OK OKO9915C  BEYOND 2% 105 MSCLUAN 20 1] 127 1472012
Statistics LSD {0 05) ] LSD for injury based on transformed data
o 549 11 -
4 2013 Lahoma, OK ALS1+ALS2 sld Control - - - o L 128 - 3M¥2013 STD=APS03 CL2
4 2013 Lshoma, OK ALS1+ALS2 sid BEYOND 2 105 MS+UAN 10 0 129 332013
4 2013 Lshoma, OK ALS1+ALS2 std BEYOND 2% 105 RASCLUAN 13 [+] 129 - 3132013
4 2013 Lahoma, OK OKO9915C  Control - - - 0 1] 128 - 32013
4 2013 Lahoma, OK OKDS915C  BEYOND X 105 MS+UAN 13 0 127 - 3132013
4 2013 Lahoma, OK OKO09916C  BEYOND 2X 105 MSO+UAN 17 (4] 130 3132013
Statistics LSD(005) & - 3
oV 39.23 268 57 122 -
§ 2013 Perkins, OK  ALS1+ALSZ sid Conlrol - - - o a 119 307 25/2013 STD=APS03 CL2
5 2013 Perkins, OK  ALS1+ALSZ sid BEYOND 22X 105 MES+UAN o 1] 119 301 252013
L] 2013 Peridns, OK  ALS1+ALS2 std BEYOND ax 105 MSO+LIAN o (4] 119 323 252012
5 2013 Perkins, OK OKD9915C  Conlrol - - - 0 0 120 390 25/2013
5 2013 Perkins, OK OK08915C  BEYOMND 2x 105 MNS+UAN 1] 7 120 411 /572013
5 2013 Perkins, OK OK0S915C  BEYOND 2% 105 WSO+ LIAN 3 Q 120 409 20572013
Statistics LSD (0 05) 2 -] 1 54
v 1837 228 04 82
8§ 2012 LUncoln, NE ALS1+ALS2 sid Conlrol - - - 0 3 150 208 3/24/2012 STD= APS03 QL2
L] 2012 Lincoin, NE ALS1+ALS2 sid BEYOND b S 105 MESHLIAN 0 3 150 330 3/24/2012
6 2012 Lincoln, NE ALS1+ALS2 sid BEYOND 2X% 105 MSO+UAN 1] a 150 364 31242012
L3 2012 Lincoln, NE OK09915C  Conlrol - - - 1] a 152 408 3/2472012
L] 2012 Lincoin, NE OKD9915C  BEYOND X 105 MNES+UAN a a 152 425 32412012
L} 2012  Lincoln, NE OKD3915C  BEYOND 2% 108 MSO+LIAN o 0 152 430 32472012
Statistics LSD(D05) NS 10 28 46
cv 1381 584 48 78
7 2013 Lincoln, NE ALS1+ALS2 std Conlrol - - - o a 147 511 4/27/2013 STD = Braw | CL+
7 2013 Lincoln, NE ALS1+ALSZ sid BEYOND 2 105 MNS+UAN a a 147 580 4/2772013
T 2013 Lincoln, NE ALS1+ALS2 std BEYOND 2% 105 MSO+UAN o 2 147 539 402772013
7 2013 Lincoln, NE OK08915C  Control - - - 0 i) 150 525 472772013
7 2013 Lincoin, NE OK09915C  BEYOND 2 108 MS+UAN ] a 147 527 412772013
7 2013 LUncoln, NE OKD8915C  BEYOND x 105 MSO+LAN 2 3 149 536 412772013
Statistics LSD (0 05) NS 3 NS k]
v 662 583 o7 "
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REPRODUCE LOCALLY. form number and date on all reproductions. Form Approved OMB NO 0581-0056
According lo the Paperwork Reduction Act of 1995, an agency may not conducl or sponsor, and a person is not required lo respond lo a collection of informalion unless it displays a valid OMB conlrol number. The valid
OMB control number for this information collection is 0581-0055 The lime required lo complete this inf on collection is estimaled to average 2 5 hours per response, including the time for reviewing instructions,
searching exisling dala sources, gathering and g the dala ded, and cx leling and reviewing the collection of information

The US Deparimen! of Agncullure (USDA) prohibits discrimination in all its programs and aclivities on the basis of race, color, nalional origin, age, disability, and where applicable, sex, manlal slatus, familial status,
parenlal stalus, refigion, sexual orenlalion, genetic informalion, pofitical beliefs, repnisal. or because all or part of an individual’s income is denved from any public assistance program (Nol all prohibifed bases apply to ail
programs ) Persons with disabiiities who require allemalive means for ¢ ation of program inft (Braifle, large pnnt, audiotape, etc ) should contact USDA's TARGET Cenler al (202) 720-2600 {voice and
TOD)

To fite a complaint of discnimination, wite to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S W, Washington, D.C 20250-9410, or call (800) 795-3272 (voice) or {202) 720-6382 (TDD) USDA is
an equal opporunity provider and employer.
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U.S. DEPARTMENT OF AGRICULTURE Exhibit C
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY

Wheat (Triticum spp.)
NAME OF APPLICANT (S) TEMPORARY OR EXPERIMENTAL DESIGNATION VARIETY NAME
Oklahoma Agricultural Experiment Station (OAES) OK0991 5C DOUb'eStop CL PIUS
ADDRESS (Street and No. or RD No., City, State, Zip Code and Country) FOR OFFICIAL USE ONLY
Oklahoma State University T
139 Ag Hall

Stillwater, OK 74078

Enter your e-mail address: jonathan.edelson@okstate.edu

PLEASE READ ALL INSTRUCTIONS CAREFULLY:

Place the appropriate number that describes the varietal character of this variety in the boxes below. Place a zero in the firstbox(e.g., 0 9 9 or 0 9 )
when number is either 99 or less or 9 or less respectively. Data for quantitative plant characters should be based on a minimum of 100 plants. Comparative data

should be determined from varieties entered in the same trial. Royal Horticultural Society or any recognized color standard may be used to determine plant colors;
designate system used: . Please answer all questions for your variety; lack of response may delay progress of

your application.

1. KIND: 1 2. VERNALIZATION: 2

1 = Common 1 = Spring

2 = Durum 2 = Winter

3 =Club 3 = Other (Specify)

4 = Other (Specify)
3. COLEOPTILE ANTHOCYANIN: 1] 4. JUVENILE PLANT GROWTH: 2

1 = Absent 2 = Present 1 = Prostrate 2 = Semi-Erect 3 = Erect
5. PLANT COLOR: (Boot Stage) 2 6. FLAG LEAF: (Boot Stage)

1= Yellow-Green 1 1 = Erect 2 = Recurved

2 = Green 2 g : s

3 = Blua e 1 = Not Twisted 2 = Twisted

2 1= Wax Absent 2 = \Wax Present

7. EAR EMERGENCE:

JE Number of Days (Average)
_ 3 Number of Days Earlier Than * Scout 66
Same As Endurance
i Number of Days Later Than * _Billings
*Relative to a PVPO-Approved Commercial Variety Grown in the Same Trial

8. ANTHER COLOR: 1 1= Yellow 2 = Purple

ST-470-06 (07/01/2009) designed by the Plant Variety Protection Office Page 1 of 6



Exhibit C (Wheat)

9. PLANT HEIGHT: (From Soil to Top of Head, Excluding Awns)

87 cm (Average)

82200¥T0C

03 cm Taller Than Duster *
Same As 2174 [+ I
04 cm Shorter Than Endurance '
10. STEM:
1 A. ANTHOCYANIN 1 = Absent 2 = Present . INTERNODE 1 = Hollow 2 = Semi-Solid 3 = Solid
3 Number of Nodes
2 B. WAXY BLOOM 1=Absent 2 = Present . PEDUNCLE 1 = Erect 2 = Recurved 3 = Semi-Erect
37 cm Length
1 C. HAIRINESS (last internode of rachis) 1= Absent 2= Present . AURICLE
1 Anthocyanin: 1 = Absent 2 = Present
1 Hair: 1= Absent 2 = Present
11. HEAD: (At Maturity)
2 A DENSITY CURVATURE
1= Lax 1= Erect
2 = Middense (Laxidense) 2 = Inclined
3 = Dense 3 = Recurved
2 B. SHAPE . AWNEDNESS
1 = Tapering 1= Awnless
2 = Strap 2 = Apically Awnletted
3 = Clavate 3 = Awnletted
4 = Other (Specify) 4 = Awned
12. GLUMES: (At Maturity)
2 perreques
A. COLOR E. BEAK WIDTH
1 = Uil 1=N of 6/6/201«
= e = Narrow
2=Tan 2 = Medium MAH
3 = Other (Specify) ___ronze 3 = Wide
+ B. SHOULDER F. GLUME LENGTH
1 =Wanting 2 = Oblique 1 = Short (ca. 7 mm)
3 = Rounded 4 = Square 2 = Medium (ca. 8 mm)
5 = Elevated 6 = Apiculate 3 =Long (ca. 9 mm)
7 = Other (Specify)
1 c. SHOULDER WIDTH G. WIDTH
1 = Narrow 1 = Narrow (ca. 3 mm)
2 = Medium 2 = Medium (ca. 3.5 mm)
3 = Wide 3 = Wide (ca. 4 mm)
3 D BEAK H. PUBESCENCE
1 = Obtuse 1 = Not Present
2 = Acute 2 = Present
3 = Acuminate
ST-470-06 (07/01/2009) designed by the Plant Variety Protection Office Page 2 of 6
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Exhibit C (Wheat)

13. SEED:

2 A SHAPE

1 = QOvate
2 = Oval
3 = Elliptical

1 B CHEEK

1 = Rounded
2 = Angular

2 C. BRUSH

1 = Short 1 1= Not Collared
2 = Medium 2 = Collared
3=Long

D. CREASE

1 =Width 60% or less of Kernel
2 = Width 80% or less of Kernel
3 = Width Nearly as Wide as Kernel

1 = Depth 20% or less of Kernel
2 = Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel

‘ i

3 E color
1 = White
2 = Amber
3=Red
4 = Other (Specify)

1 F TEXTURE
1 =Hard
2 = Soft
3 = Other (Specify)

G. PHENOL REACTION
1= Ivory 4 = Dark Brown
2 = Fawn 5 = Black
3 = Light Brown
32 H. SEED WEIGHT
g/1000 Seed (Whole Number Only)

3 | GERMSIZE

1= Small
2 = Midsize
3 = Large

82200¥T0C

14. DISEASE: PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED (0 = Not Tested 1= Susceptible 2 = Resistant 3 = Intermediate 4 = Tolerant)

1 Stem Rust (Puccinia graminis f. sp. tritici)

Leaf Rust (Puccinia recondita f. sp. tritici)

Stripe Rust (Puccinia striiformis)

Loose Smut (Ustilago tritici)

Tan Spot (Pyrenophora tritici-repentis)

Flag Smut (Urocystis agropyn)

Halo Spot (Selenophoma donacis)

Common Bunt ( Tilletia tritici or T. laevis)

Septoria nodorum (Glume Blotch)

Dwarf Bunt (Tilletia controversa)

Septoria avenae (Speckled Leaf Disease)

Karnal Bunt (Tilletia indica)

Septoria tritici (Speckled Leaf Blotch)

Powdery Mildew (Erysiphe graminis f. sp. trtici)

Scab (Fusarium spp.)

“Snow Molds”

“Black Point” (Kernel Smudge)

Common Root Rot (Fusarium, Cochliobolus and Bipolaris spp.)
Barley Yellow Dwarf Virus (BYDV)

Rhizoctonia Root Rot (Rhizoctonia solani)

Soilborne Mosaic Virus (SBMV)

Black Chaff (Xanthomonas campestris pv. transiucens).

Wheat Yellow (Spindle Streak) Mosaic Virus

Bacterial Leaf Blight (Pseudomonas syringae pv. syringae)
Wheat Streak Mosaic Virus (WSMV)

_____ Other (Specify)
Other (Specify)
__ Other (Specify)
____ DOther (Specify)

elekphlekplollol|-plololololl [ [ofw]w

Race: T1TKSK (seedling, adult plant)
Race: Field reaction (adult plant)
Race: Field reaction (adult plant)

Race:
Race: Isolate bulk from Oklahoma (seedling)

Race:

Race:

Race:

Race:

Race:

Race:

Race:
Race: |solate bulk from Oklahoma (seedling)

Race: Field reaction (adult plant)

Race:

Race:

Race:

Race:
Race: Field reaction (adult plant)

Race:
Race: Field reaction

Race:
Race: Field reaction

Race:

Race:

Race:

Race:

Race:

Race:

ST-470-06 (07/01/2009) designed by the Plant Variety Protection Office
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Exhibit C (Wheat)

15. HOMOZYGOUS FOR SPECIFIC DISEASE RESISTANCE GENE
Stem rust

Leaf rust
Other

82200¥T0C

16. INSECT: PLEASE SPECIFY BIOTYPE (Where Needed) (0 = Not Tested 1 = Susceptible 2 = Resistant 3 = Intermediate 4 = Tolerant)
Hessian Fly (Mayetiola destructor) General
Hessian Fly (Mayetiola destructor) Biotype A
Hessian Fly (Mayetiola destructor) Biotype B
Hessian Fly (Mayetiola destructor) Biotype C
Hessian Fly (Mayetiola destructor) Biotype D
Hessian Fly (Mayetiola destructor) Biotype E
Hessian Fly (Mayetiola destructor) Biotype F
Hessian Fly (Mayetiola destructor) Biotype G
Hessian Fly (Mayetiola destructor) Biotype H
Hessian Fly (Mayetiola destructor) Biotype |
Hessian Fly (Mayetiola destructor) Biotype J
Hessian Fly (Mayetiola destructor) Biotype L
Hessian Fly (Mayetiola destructor) Biotype M
Hessian Fly (Mayetiola destructor) Biotype N
Hessian Fly (Mayetiola destructor) Biotype O
Hessian Fly (Mayetiola destructor) (Specify) _Great Plains biotype
Stem Sawfly (Cephus spp.) (Specify)
Cereal Leaf Beetle (Oulema melanopa) (Specify)
Russian Aphid 1 (Diuraphis noxia)
Russian Aphid 2 (Diuraphis noxia)
Greenbug (Schizaphis graminum) (General)
Greenbug (Schizaphis graminum) Biotype A
Greenbug (Schizaphis graminum) Biotype B
Greenbug (Schizaphis graminum) Biotype C
Greenbug (Schizaphis graminum) Biotype E
Greenbug (Schizaphis graminum) Other (Specify)
Aphids (Specify)
Other (Specify)

sk bbbk elklololelkklolololokblolol

17. HIGH MOLECULAR WEIGHT GLUTENIN SUBUNIT PROFILE (Check those that apply):

Glu-A1 Glu-B1 Glu-D1
1 6+8 § 2+11
4 2" v 748 Y| 2+12
null 749 3+12
1 13+16 v | 5+10
13+19 null
17+18

18. TRANSLOCATIONS (1=Present 2=Absent 3=Heterogeneous 4= Not Tested):

2 4BUMRS

2 4aMR

2 2NSrAs
4 4Dua4Ags
___ OTHER (explain)

OTHER (explain)

ST-470-06 (07/01/2008) designed by the Plant Variety Prolection Office Page 4 of 6



Exhiblt C (Wheat)

19. IMIDAZOLINONE HERBICIDE TOLERANCE (1=Present 2=Absent 3=Not Tested)
1 Als-1

1 Als-2
2

Als-3

82200vT0C

20. ADDITIONAL INFORMATION ON ANY ITEM ABOVE OR GENERAL COMMENTS:

ST-470-06 (07/01/2009) designed by the Plant Variety Protection Office
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WHEAT DESCRIPTOR ILLUSTRATIONS

Section Numbers Correspond to the Numbers of the Sections on the Form

Exhibit C (Wheat)

4. EARLY PLANT GROWTH HABIT: 10 (D.) STEM INTERNODE X- 11. (B.) SPIKE SHAPE:
? ; ( SECTION:
1 2 3 1 2 ,
Prostrate Intermediate Erect Hollow  Semi-solid  Solid
11. (D.) AWNEDNESS 12. (D.) BEAK SHAPE:
i \
[ \\
1 2 3 4
Tapering Oblong Clavate Elliptical
3
Obtuse Acute Acuminate
1 2 3 4 12. (C.) SHOULDER SHAPE:
Awnless Apically Awnleted  Awned
Awnleted
/ : ‘,} ¥ ';,.'
) g
('\ ,t:f JgE
M Y e
1 2 3 4 5 6
Wanting Obligue Rounded Square Elevated Apiculate

13. (A) SEED SHAPE:

Elliptical

13. (B.) CHEEK SHAPE

Q@ YU

Angular

1
Small

13. (C.) BRUSH SIZE

2 3 4 1
Midsized Large Collared Short

2
Medium

13. (C.) BRUSH HAIR LENGTH:

13. (1) GERM (EMBRYO) SIZE:

[ !
by =
\/%) )
el g4
1 2 3

Small Midsized Large

13. (D.) SEED CREASE WIDTH

QD Y 9

1 2 3
Narrow Mid-wide Wide

13. (D.)SEED CREASE DEPTH:

P

1 2
Shallow Mid-Deep

N\

3
Deep

ST-470-06 (07/01/2008) designed by the Piant Variety Protection Office
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REPRODUCE LOCALLY. Include form number and edition dale on all reproductions. FORM APPROVED - OMB No. 0581-0055

.S DEPARTMENT OF AGRICULTURE

AGRICULTURAL MARKETING SERVICE Application is required in order to determine if a plant variety protection

certificate is to be issued (7 U.S.C. 2421). The information is held
EXHIBIT E confidential until the certificate is issued (7 U.S.C. 2426).
STATEMENT OF THE BASIS OF OWNERSHIP
1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3. VARIETY NAME
OR EXPERIMENTAL NUMBER

Oklahoma Agricultural Experiment Station (OAES) | OK09915C Doublestop CL Plus
4. ADDRESS (Street and No, or R F.D No, City, State, and ZIP, and Country) 5. TELEPHONE (inciude area code) 6. FAX (include area code)
Oklahoma State University (405) 744-5398 (405) 744-5339
139 Ag Hall et
Stillwater, OK 74078 v

8. Does the applicant own all rights to the variety? Mark an "X" in the appropriate block. If no, please explain. Ii’ YES D NO

9 Is the applicant a U.S. national or a U.S. based entity? If no, give name of country. YES D NO
X

10. Is the applicant the original owner? Iil YES I:' NO  If no, please answer one of the following:

a, If the original rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. National(s)?
D YES D NO  If no, give name of country

b. If the original rights to variety were owned by a company(ies), is (are) the original owner(s) a U.S. based company?
|:| YES D NO  If no, give name of country

11. Additional explanation on ownership (Trace ownership from original breeder to current owner. Use the reverse for extra space if needed):

PLEASE NOTE:
Plant variety protection can only be afforded to the owners (not licensees) who meet the following criteria:

1. If the rights to the variety are owned by the original breeder, that person must be a U.S national, national of a UPOV member country, or
national of a country which affords similar protection to nationals of the U.S. for the same genus and species.

2. If the rights to the variety are owned by the company which employed the original breeder(s), the company must be U.S. based, owned by
nationals of a UPOV member country, or owned by nationals of a country which affords similar protection to nationals of the U.S. for the same
genus and species.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/owner may be the individual or company who directed the final breeding. See Section 41(a)(2) of the Plant Variety Protection
Act for definitions.

According lo the Paperwork Reduction Act of 1995, an agency may nol conduct or sponsor, and a person is not required lo respond to a coflection of infe lion untess it displays a valid OMB
control number, The valid OMB control number for this information collection 1s 0581-0055. The time required fo complele this information colfection is estimated fo average 0.1 hour per response,
] g the time for re ing the instructions, searching exisling data sources. gathenng and maintaining the data needed. and compleling and reviewing the collection of information,

The U & Department of Agricul, (USDA) prohibits df ination in all its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, sex, marital
stalus, familial slafus, parental stalus, religion, sexual orienlation, genelic information, polilical beliefs, reprisal, or because all or part of an individual’s income s denved from any public assistance
program (Not all prohibited bases apply to all programs ) Persons with disabilities who require alf five means for ot ication of program inft tion (Braille, large prinl, audiolape, elc )
should contact USDA’s TARGET Center al (202) 720-2600 (voice and TDD)

To file a complaint of discrimination, wnile to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S W, Washington, D.C 20250-9410, or call (800) 795-3272 (voice) or (202} 720-
6382 (TDD). USDA is an equal opportuni vider and employer.
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REPRODUCE LOCALLY. Include form number and date on all reproduciions. Form Approved OMB NO 0581-0055
According to the Paperwork Reduction Acl of 1995, an agency may not conduct or sponsor, and a person is nol required to raspond o a colleclion of information unless it displays a valid OMB control number. The valid
OME contral number for this inf collection is 0581-0055 The time required lo complele this informalion collection is eslimaled lo average 5 minules per response, including the fime for reviewing instruclions,
searching exisling data sources, gathening and maintaining the dala needed, and compleling and reviewing the collection of information

The U S Department of Agriculture (USDA) prohibils discrimination in all its programs and activities on the basis of race. color, nalional ongin, age. disabilily. and where applicabie, sex, marilal status, famiiial status,
parenial status, religion. sexual onentation, genelic information, political beliefs, repnisal, or because all or part of an individual’s income is denived from any public assistance program (ol all prohibiled bases apply to all

programs ) Persons with disabilities who require alf ive means for -ation of program information (Braille, large print, audiclape, elc ) should contact USDA's TARGET Cenler at (202} 720-2600 (voice and

TOD)

To file a complaint of discriminalion, write to USDA, Direclor, Office of Civil Rights, 1400 Independence Avenue, S W., Washinglon, D C 20250-9410, or cail (800} 795-3272 (voice) or (202) 720-6382 (TDD) USDA is an
unity provider and 8
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U.S. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

EXHIBITF
DECLARATION REGARDING DEPOSIT
NAME OF OWNER (S) IADDRESS (Street and No. or RD No., City, State, and Zip Code and Country) TEMPORARY OR EXPERIMENTAL DESIGNATION
Oklahoma Agricultural Oklahoma State University OK09915C
Experiment Station (OAES) 139 Ag Hall VARIETY NAME
Stillwater, OK 74078 Doublestop CL Plus
NAME OF OWNER REPRESENTATIVE (S) ADDRESS (Street and No. or RD No., City, State, and Zip Code and Country) FORAIOA- T ey
Dr. Jonathan Edelson Oklahoma State University PUPO NUMBER
Associate Director, OAES 139 Ag Hall
Stillwater, OK 74078

| do hereby declare that during the life of the certificate a viable sample of propagating material of the subject
variety will be deposited, and replenished as needed periodically, in a public repository in the United States in
accordance with the regulations established by the Plant Variety Protection Office.

ML% 1 . 2-1F=1™
Sigbéture Date
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