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1
SUMMARY OF THE INVENTION

A new turf bermudagrass cultivar, ‘Latitude 367, 1s dis-
closed. Designated “Bermudagrass, Cyrodon dactyion (L.)
Pers. xc. transvaalensis Burtt-Davy”, the ‘Latitude 36 Turf
Bermudagrass’ cultivar 1s also referred to herein by 1ts experi-
mental designation ‘OKC 1119°.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s a comparison of ‘Latitude 36 Turf Bermudagrass’
(denoted as ‘OKC 1119°) to Tifway and Tifton 10.

FI1G. 2 1s a comparison of ‘Latitude 36 Turf Bermudagrass’

(denoted as ‘OKC 1119°) to OKC 1134, Tifway, and Tifton
10.

FI1G. 3 1s a photo of the inflorescense of ‘Latitude 36 Turf
Bermudagrass’ (denoted as ‘OKC 1119”) and Tifton 10.

FIG. 4 1s a diagram of DNA profiles of various turl ber-
mudagrass cultivars.

FI1G. 51s a comparison of ‘Latitude 36 Turf Bermudagrass’
(denoted as ‘OKC 1119’) to OKC 1134 and Tifway 1n a
greenhouse.

FIG. 6 1s a patch of ‘Latitude 36 Turf Bermudagrass’ (de-

noted as ‘OKC 11197) growing outdoors.
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2
DETAILED BOTANICAL DESCRIPTION

Description, Origin and History

‘Latitude 36 Turf Bermudagrass’is a clonally propagated F
I hybrid from a cross of Cyrodon dactylon accession A 12198
(2n=4x=36)xC. transvaalensis OSU selection 2747’
(2n=2x=18). A12198 was collected in Beijing, PRC. C. trans-

vaalensis 2’74’7 was selected from a broad genetic base breed-
ing population. Crossing of the two parent plants was
achieved by planting clonal plants of each parent i1n close
proximity 1n a small nursery 1solated from other bermuda-
grass. Seed harvested in 1999 from plants of the respective
parents 1n the crossing block was used to start 609 individual
spaced plants 1n a screening nursery in May 2000 on the
Agronomy Research Station EF A W farm. In fall 2001, 14
plants from the EF A W screening nursery were advanced to
a second level two-replicate screening test on the Agronomy
Research Station. The hybrid plant designated as OKC 11-19
‘Latitude 36 Turf Bermudagrass” had A12198 as 1ts maternal
parent. In summer 2004, ‘Latitude 36 Turl Bermudagrass’
was 1ncluded 1n a replicated mowing evaluation test at the
Turf Research Center, Stillwater, Okla. This test was con-
ducted under a golf course fairway management protocol and
evaluated entries for many criteria influencing performance.
‘Latitude 36 Turl Bermudagrass’ was entered in the 2007
National Turigrass Evaluation Program (NTEP) bermuda-
grass test.
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‘Latitude 36 Turf Bermudagrass” has 2n=3x=2"7 chromo-

somes, having presumably inherited 18 chromosomes from
the A12198 C. dactvion parent and 9 chromosomes from the
C. transvaalensis parent. It 1s sterile and must be vegetatively
propagated. OSU SSR molecular marker DNA profiling
experiments definitely indicated ‘Latitude 36 Turf Bermuda-
grass’ 1S a unique genotype, distinct from other commercial
cultivars, and OKC 1134 and OKC 70-18 (Wang et al., 2010).

For mature plants grown 1n a greenhouse, ‘Latitude 36 Turt
Bermudagrass’ had more narrow leat blade width and shorter
internode length relative to the commercial standard culti-
vars, Tiftway and Tifton 10 (Table 1). Internode diameter of
‘Latitude 36 Turf Bermudagrass’ was similar to that of Tii-
way, and much less than that of Tifton 10 ('Table 1). For plants
grown 1n the field, the leat blade width of ‘Latitude 36 Turf
Bermudagrass’ was similar to that of Tifway and significantly
less than that of Tifton 10 at two test locations (Table 2). The
leat blade length of field-grown ‘Latitude 36 Turf Bermuda-
grass’ plants was not significantly different from Tifway at the
Cimarron Valley Research Station (CVRS) and greater than
Titway at the Agronomy Research Station (ARS) (Table 2).
The leaf blade length of ‘Latitude 36 Turf Bermudagrass’ was
greater than that of Tifton 10 at both test locations. Internode
length of field-grown ‘Latitude 36 Turf Bermudagrass’ plants
was not significantly different from that of Tifton 10 at the
ARS, but significantly greater at the CVRS (Table 2). Inter-
node length of ‘Latitude 36 Turf Bermudagrass” was shorter
than that of “Tifway’ at both test locations. Internode diameter
of ‘Latitude 36 Turf Bermudagrass’ was less than that of
Tifton 10 at both test locations, did not differ from that of
Titway at the ARS and was greater than that of Tifway at the
CVRS (Table 2).

TABL.

(L]

1

Table 1. Measurements of leave blades and internodes of potted plants
of Latitude 36, Tifway and Tifton 10 bermudagrasses, grown 1n a
greenhouse at the Agronomy Research Station, Oklahoma State
University. The data were collected in 2010 from three replications of
each cultivar subsampled 10 times.

Measured traits Latitude 36 Tifway Tifton 10 5% LSD

4% leaf blade length (cm) * 1.68 1.97 2.80 0.33
4" leaf blade width (mm) 1.48 1.83 2.72 0.12
2" internode length (cm) 0.48 1.12 1.09 0.15
2" internode diameter (mm) 0.58 0.56 1.01 0.07
*From shoot apex.

TABLE 2

Table 2. Measurements of leave blades and internodes of field-grown
plants of Latitude 36, Tifway and Tifton 10 bermudagrasses. The field
plots were established in 2010 and data were collected on 30 samples of

three replications for each cultivar in 2011.

Location Measured traits Latitude 36 Tifway  Tifton 10 5% LSD
Agronomy 4" leaf blade 5.19 4.42 3.39 0.43
Research length (cm)
Farm, 4" leaf blade 1.66 1.73 2.80 0.15
Stillwater, width (mm)
OK 274 internode 0.84 1.61 0.69 0.22
length (cm)
274 internode 0.47 0.47 1.02 0.07
diameter (mm)
Cimarron 4" |eaf blade 3.87 3.94 3.07 0.48
Valley length (cm)
Research 4" |eaf blade 1.68 1.78 2.64 0.16
Station, width (mm)
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TABLE 2-continued

blades and internodes of field-grown
Tifton 10 bermudagrasses. The field
data were collected on 30 samples of

Table 2. Measurements of leave
plants of Latitude 36, Tifway and
plots were established 1n 2010 and

three replications for each cultivar in 2011.
Location Measured traits Latitude 36 Tifway Tifton 10 5% LSD
Perkins, OK 279 internode 0.82 1.02 0.63 0.17
length (cm)
2" internode 0.65 0.54 1.14 0.08

diameter (mm)

‘Latitude 36 Turf Bermudagrass” DNA profiles are differ-
ent from those of 30 commercial clonal bermudagrass culti-
vars and one experimental genotype as revealed by 11 simple
sequence repeat (SSR) markers (FIG. 1) (Wang et al., 2010).

FIG. 1 illustrates DNA profiles of 32 vegetative turf ber-
mudagrass cultivars amplified with 11 SSR primer pairs
(PPs). The numbers at the bottom of the gel images: 1=Baby,
2=Celebration, 23=FloraTex, 4=Midfield, 5=Midlawn,
6=Midway, 7=MS-Choice, 8=MS-Price, 9=MS-Express,
10=0KC70-18, 11=Latitude 36 (*Latitude 36 Turf Bermuda-
grass’), 12=NorthBridge (OKC 1134), 13=Patriot, 14=Pre-
mier, 15=Quickstand, 16=Sunturt, 17=Texturl 10, 18=Tiiton
10, 19=TitGrand, 20=U-3-SIU, 21=Vamont, 22=Midiron,
23=TifSport, 24=Titway, 25=Titway 1II, 26=TifEagle,
2’ 7=Titgreen, 28=Champion, 29=FloraDwart, 30=Mini

Verde, 31=MS-Supreme, 32=TiiDwart. Image A (labeled on
the left side) was generated by SSR PP CDCA31-32, B by
CDCAS55-56, Cby CDCA77-78, D by CDCA133-134, E by
CDCA155-156, F by CDCA379-380, G by CDCA747-748,
Hby CDE89-90,1by CDE127-128,Jby CDE215-216,and K
by CDE375-376 (Wang et al., 2010. With permission from
Crop Science).

Characteristics and Performance

‘Latitude 36 Turl Bermudagrass® has been evaluated 1n
several OSU experiments, and more comprehensively and
extensively at 19 locations 1n the National Turigrass Evalua-
tion Program (NTEP) 2007 National Bermudagrass Test.
Eight trial locations provided data for test year 2007, 16
locations for 2008, and all 19 locations for 2009 (see 2007
Progress Report NTEP No. 09-2; 2008 Progress Report
NTEP No. 09-1; 2009 Progress Report NTEP No. 10-4, each
incorporated herein by reference as 1f set out 1n 1ts entirety,
these may be found at: http://www.ntep.org/bg.htm). The
major performance characteristics of ‘Latitude 36 Turf Ber-
mudagrass’ are described as follows:

Turt quality: Turf quality of ‘Latitude 36 Turt Bermudagrass’
1s very high as indicated by ratings for 2008 and 2009 from
the 2007 N'TEP test. In this test, the turf quality of ‘Latitude
36 Turl Bermudagrass’ has been statistically equal to that
of Tifway and Premier. These three varieties along with
another OSU entry (OKC 1134), have had the highest
quality ratings of all 31 entries at most locations (2008
NTEP Tables 1A&C, 2A&C, 3A&C, & 4A&C; 2009
NTEP Tables 1A&C, 2A&C, 3A&C, & 4A&C). The high
turf quality of ‘Latitude 36 Turf Bermudagrass as 1ndi-
cated by NTEP data 1s supported by data from 1nitial OSU
testing indicating 1t to have turf quality equal to or better
than other current industry standard bermudagrass variet-
1es.

Cold tolerance and spring greenup: Freeze tolerance evalua-
tions conducted at OSU provided T mid values eC, culti-
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vars followed by the same letter are not significantly dif-
ferent 1n freeze tolerance at P:S 0.05) for ‘Latitude 36 Turt
Bermudagrass’ (—8.4a), Midlawn (-8.3a), Titway (-7.5b).
The results indicated ‘Latitude 36 Turf Bermudagrass’ has
a level of freeze tolerance on a par with that of Midlawn and
superior to Tifway. Midlawn has been widely known as one
of the most cold hardy turf bermudagrass varieties. Spring,
greenup ratings of Latitude 36 Turf Bermudagrass, 6.3 in
2008 and 6.2 1n 2009, were statistically higher than or equal
to that of Titway (5.5 and 3.7), Premier (5.3 and 6.0), and
Midlawn (5.3 and 4.3) (2008 NTEP Table 8C and 2009
NTEP Table tOC). Spring greenup ratings are a good 1ndi-
cator for winter hardiness of bermudagrass based on field
evaluations. The level of winter hardiness of ‘Latitude 36
Turf Bermudagrass’ should allow 1t to be used 1n the tran-
sition zone environment with reduced risk of freeze injury
relative to Tifway.

Genetic color: ‘Latitude 36 Turf Bermudagrass® was rated

statistically equal to Titway and Premier, and superior to

Midlawn 1n genetic color (2008 NTEP Table 7C and 2009
NTEP Table 9C). ‘Latitude 36 Turlf Bermudagrass’ 1s
lighter green 1n color than ‘Patriot” bermudagrass. ‘Lati-
tude 36 Turf Bermudagrass” grown 1n the field with 100 1b
N/ac applied in the summer had leaves of strong yellowish
green color, rated as RHS143C, similar to Tifway, but less
dark than Tifton 10, which was rated as RHS 144A. The
leat color was visually rated based on the color systems of

Azalea Society of America (http://www.azaleas.org/in-
dex.pl/rhsmactan3.html).

Leaf texture: ‘Latitude 36 Turf Bermudagrass” has finer leaf

texture than Tifway, Premier and Midlawn (2008 NTEP
Table 9C and 2009 NTEP Table 11 C). Its stem diameter 1s
about the same as Tifway and Premaier.

Sod tensile strength: ‘Latitude 36 Turf Bermudagrass’ has

provided excellent sod tensile equivalent to that of Tifway
under testing conditions at Stillwater, Okla. (Han, 2009).
Tifway has been a standard for sod tensile strength and
handling quality for several decades. Sod tensile strength
(kg/dm?) for ‘Latitude 36 Turf Bermudagrass’ (185.6 in Yr
2004 and 162.7 1n 2005) and for Titway (161.3 1n 2004 and
143.7 1n 2005) were not statistically different (Han, 2009).

Sod density: Ratings 1n spring, summer and fall in multiple

locations over both 2008 and 2009 indicated sod density of
‘Latitude 36 Turf Bermudagrass’ is slightly higher than or
about equal to that of Titway and Premier, and significantly
higher than that of Midlawn (2008 NTEP Tables tOC, 11C,
12C; 2009 NTEP Tables 12C, 13C & 14C).

Seed head ratings: In 2008, ‘Latitude 36 Turf Bermudagrass’

had seedhead ratings better than or equal to Tifway, Pre-
mier and Midlawn 1n most locations, but produced more
seedheads than Midlawn and Tifway in TX2 (2008 NTEP
Tables 21C, 22C, 23C & 24C). In 2009, ‘Latitude 36 Turf
Bermudagrass’ had seedhead ratings better than or equal to
Tifway, Premier and Midlawn 1n all locations (2009 NTEP
Tables 24C, 28C, 29C, 30C & 31 C).

Disease response: ‘Latitude 36 Turf Bermudagrass” has dem-

onstrated a high level of resistance to Large Patch disease
(2009 NTEP 27C).

Insect response: No significant insect problems have been

observed for ‘Latitude 36 Turl Bermudagrass’ except in
FLL1, where the mole cricket damage rating of ‘Latitude 36
Turf Bermudagrass® was numerically lower than that of
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Titway, Midlawn and Premier although the differences
were not statistically significant (2009 NTEP Table 26C).

Salinity response: Grown under saline stress at Las Cruces, N.

Mex., ‘Latitude 36 Turf Bermudagrass’ has demonstrated a
high level of salinity tolerance, better than Midlawn, Pre-
mier and Tifway 1n 2008, better than Midlawn and Premier

and equal to Titway 1n 2009 (2008 NTEP Table 6C, 2009
NTEP Table 8C).

1c¢ tolerance: Traific tolerance ratings of ‘Latitude 36
Turf Bermudagrass’ were equal to that of Tifway and Pre-
mier, better than that of Midlawn at Arkansas test site 2
(AR2)and Florida test site 2 (FL2) (2009 NTEP Tables 5C,
6C). ‘Latitude 36 Turf Bermudagrass’ had tratfic tolerance
better than or equal to Tifway, Premier and Midlawn at
North Carolina test site 1 (NC 1) (2009 NTEP Table 7C).
‘Latitude 36 Turf Bermudagrass’ under traflic stress tested

in 2008 was lower 1n traflic tolerance than Tifway, equal to
Premier, and superior to Midlawn in FL2 (2008 NTEP
Table 5C).

Herbicide tolerance: OSU field experiments indicated the

clfects of various postemergence herbicides on the estab-
lishment rate of ‘Latitude 36 Turl Bermudagrass” com-
pared to OKC 1134, OKC 7018 and Titway (Koh et ai.,
2010). Herbicide treatments were as follows: 1) Untreated
control, 2) MSMA at 2.2 kg ailha, 3) MSMA at 4.4 kg ailha,
4) QuinclOrac at 0.8 kg aelha, 5) Quinclorac at 1.6 kg
aclha, 6) Metsulfuron at 0.025 kg ailha, and 7) Metsulturon
at 0.050 kg ailha. There was no negative effect on ‘Latitude
36 Turf Bermudagrass® establishment rate when treated
with the labeled rates of the herbicides. In addition, ‘Lati-
tude 36 Turf Bermudagrass’ performed equal to Titway and
OKC 1134 and greater than OKC 7018 in herbicide toler-
ance ratings and reached 100% establishment at 8 weeks
alter planting.

Establishment ratings of ‘Latitude 36 Turt
Bermudagrass’ were better than that of Titway, and equal to
that of Premier and Midlawn at Stillwater, Okla. (OK1)and
TX2 (2007 NTEP Tables 21C & 23C), equal to that of
Premier, Titway and Midlawn in AZ1, MS2, TN2 (2007
NTEP Tables 17C, 19C, 22C), was slower than that of
Premier, equal to that of Midlawn, and higher than that of
Titway 1mn LAI (2007 NTEP Table 18C), better than Mid-
lawn and Titway, and lower than that of Premier in NC2
(2007 N'TEP Table 20C). ‘Latitude 36 Turf Bermudagrass’
had an establishment rate slightly slower than Premier and
Titway, but quicker than Midlawn 1n FL2 (2008 NTEP

Table 28C), and slower than Premier and Tifway and equal
to Midlawn 1n FLL3 (2008 N'TEP Table 29C).

Summary comparative performance: The major strengths of

‘Latitude 36 Turf Bermudagrass™ are 1ts exceptional turf
quality, fine texture, improved winter hardiness, high sod
density, and very good sod tensile strength. The combined
performance data indicate it has less risk of winter injury
than Tifway, perhaps Premier, while providing higher or
equal turf quality. Compared to Midlawn, its turf quality 1s
much improved. ‘Latitude 36 Turf Bermudagrass’ 1s also
better than Midlawn 1n sod tensile strength, a major con-
sideration for sod growers.

We claim:

1. A turf bermudagrass plant substantially as described and

illustrated in the specification herein.

G o e = x



U.S. Patent Feb. 25, 2014 Sheet 1 of 6 US PP24,271 P3

. o Ly
M .-" L . I-I'lr'b"-i-"'p"-".'. '-“"

!_q.- ' "'.'._i-."." - -1
e A RE -'.J‘.‘_'!.:-';-.' " . .-‘:"_f‘ el " . S g
- Y
B .
T

et

:~.

'F*-'

Figure §



US PP24,271 P3

Sheet 2 of 6

Feb. 25, 2014

U.S. Patent

3

L

& o

Eﬁ‘



US PP24,271 P3

Sheet 3 of 6

Feb. 25, 2014

U.S. Patent

. . - .. - - | L .
TR ;
”x” xuu.“a“r“x ”__.H.."r.Hxmx"n“n“..H!H:“nuv_“n“n“n“l“n“l" ....nn"..H:"l"l"a“i"l.n"l?“-“l"nul“ o " -“..n l.___ l-__. T nn"xll gy __.".. “__.”.. n”ni:“a"lauun n..ulnlnnga“xna"anr“r“nnnﬂr”v
A A A A A A .nnxunnnnx__.nnxxaxnannnnnxlnnill-aanxan AN EAEN e X EERE N EN i
o A i KA K AN AN AN LA E AT EEE R ER R TN NN = ‘2 r x " x XN A X R X A i i
o v_xnnnxa:anxauxanaaax:in EXERRERARENREEEREXNXEEN " N i " i L
i i A i R A BT XL lﬂan ExE R ol i i
o L i i i e i ) e d ok nE XN o 2 X X L
A R A A A A RN AW A A R A A R A M R W A LA KRR REEREEREREN AN XN R NN | A A " x TR RN i
A e a  a .xx.r..x.r..x.xnnnax.xv_x.xnxn-nxnnxnnulnaavnaxnn X XX MR A N R XN XX XK KA KA A
o A i A A K A AN R A AN AR ARRXER R TR . e e . " 2 x n i m n i A A A A A
o A i i i i e XX ululn__.: xaxaa:lr.u? xuulur.n 2 A AW A R R A A R
b A A A A e A A A A A A XX A N x L N NN A A A A A ;
A e A e e e e A e A e e e e A I R L e W L E X X m N L EREFERNEERERERER Ko a L i o A, i
o A A A e A A A N i nREm N XX n:lllvn__. l-l-ll___.:a x X AW X R A A A M N X
e A A L AR A A M A A A e R A M A A R MR A M R A W W A R Z R N A RN N i o A A A A A g
O A A A A A A A oz i x mEEEAE raErm x xR XA A i
A A l“a. X E n:]h... v:alanal " ) v o e A N
A A A A A A A A A A A K X KK XRXE o “l_n X ETXrR X Ll X i r XXX W KX A A i .
o A A e e e x x e E x L e X - xR R R KR X ol ! ]
o A e A i i L xR Ermr X AR o X e o X XA X x e .
A i i i ol X A ) o n?: RN R R R KR T R K XN A A
P A A A i e A X KX ' T i e L X ! 2 .
o A X EE RN R nlnlnlaaaaxnn-nlnxr.xna | X N X NN AR AR A R A A R ! XA :
A A A A A, e e i rEE X r ERXXEXRXXXENXIREALENEREX m E XX A A X A A .
A " e . e mEE AR AR R ER X TR 3 e e A p e i i XA :
o A A A A i e x aVnuxnalnannnnann x R i b i X A
e i i i X ﬁnnx-nx-laxanni ] XXX A i i X RN
T A A e rEEERXEXEXERRX A i o e 2 .
i e ) e e e X A i i i e
A A A i XA rEEXEEERREREER XX ] X X N i i ; .
R e e A e e e e Al P A A e e N M A A A A Xl R K A A o x i !
LN e e vlnu:nu x T L e i .
__:.r..xr.xu_r..xn...._nnnxxnanxnnnxunuxnxnn “n o K X XA A T R A A A A A A A R A A :
R A AR R A K KRR EE RN SRR mxwxdx xR xR L e .
X R RN ETARE AN ERERE XY EXENE n i i
XA A NN AN EEEET XXX EEKENTERER XN XK i i RN N AN RN XN .
i i = [ m o N F o i i
SN axuuauauau\nna W | [ lll\iu S X bl i .
RN R R e R e R e X A e A A e R R N R R N R A A A A A :
A A R A R N xR | ) » i el e A i i
i N | I-._._“- N X AT
TR A XXX AN EEXLEX XXX KREREEXEEXT R ER N o i
o e R e R R KR R R E K R K X ERE N m X M L, S i A
L i e R XXX R R I A I .
A A N AN X RN R R B R A i -
R AN R M MK KRR XX NN EAEEX Rz ER S i X i
R R M T R R R R R " " X E X R A TE A R R P A A M A A A A A A RN X
TE AR XXX AT ERAL NN AEX x x Ea xR FR P R A AN R W X : XX .
L n n " X A e e e A " X o
nu..ann:nnnnnnnaxaanaa:lanlln]n x Rk K i b i e i i .
A A X X A A A AR X O A O i :
EE X X K XA XX AR T el i RN R R R R R K AR o U A .
AEERERRERREREREZ XEERREREEXERTR x L o i i :
MR T U K TN Y m o L O i i
X R A KR K X K R m A R RN K L A i
bl r N A E XA R R E N A XX TR A EE N AN [ W O R 2 XN ol i i
EARREKERLEX X AN EENRR ( 2 r X | AN R o i B )
Frx e AR TR EEEREEEXTRERESH x ' A X XN A i i i
R R R R ; x N R R A A AR XA T R R A N R WK A RN X
EER IR X AEXAEXRXEX " X B A A A A i i
RN N A XX K X x | A A A R ; P i
X x Uﬁa N A E X E BN KRR N R T R
X X X ER KX R X i e e
| Ex . R E R R KR KRR o A i e
X XA R E RN X R ! AR A P A A R R E R e R MR A KA
rE XXX AN XN ER A
W, e I I i
r NN i i T i
I e N i
; o
; R A A A R A R R R A R R P e R R AR R R R W X R W R MR R R R A A
x ; SR A EE M XXM E R AR NN AR EELEXLELREE XX XN
T T R R A i
s n-nullnl"i"h]-annual"l T i e r.xnxax__.xr.r.anr.nnr.r...u-_”v_mnnnnnxnxnnnannnaalnnnnn o R T
ma . = anxa . o : A
aln.-..linl- lunlihn? ; ! e R e T e e e e e e e R e
ERMrEE E NN ma XN X RN AR RN AT RN REERREXXALXREREL XX ERXNERXRN
" rm n - . P ; i i T e e e
llll- l-l”m T l&- ¢ ; AR EE NN E AN N AR AN A R AR TR ER N RN AN AR E A XX
| . o ER RN A R LR R N N
n rEE®m U A R A
e " r ] ! 1 i e i
mr ; x EEREEERKREREEXRREREBNREXLEXREREALXLEE X EN XXX ERT XN XXX i
g m ; . L e o
1 EX XX XN EERENEREXENEEREALRM RN EEEEREXEREXXR XK
A A L A I e XN
aE N ErERER o e g
| auunIlu__.axaa__.axxa:xuaa:x:x:ax.-lnaaaaxuaauan o
LA AKX XA R AR AL AR AN X ENEEE X X R ER AR i
L i e e e e S !
R ER KR XL L XN nxnnxaxar.r..:lual&.aaa XA R
A R R AN N RN R A R e X A R N XX N
e x e E EmEr i i i X E R XK XK i
noR K . lnnallllaﬂau-aar_xr..x..__r.av_..v_xaxxnanxxxaanlu:lalnn:l: N N
A XA i i i e i
. r x_E_X e n e i e e ) A a
rnEE l.lgﬂﬂ:“lﬂ?h 2 XK RN KR nr.unxxnanu:l:nr_ua:aunaannnn i
Bl R ERE K | R X AR E N RN KA XTI XA AR REEERE XN i
" x X A E R A RN R A NN K AN EEXRLX LR RN T iy
| o F i T e R A
mERE x m EEXEERXIEAREXAALELEREXIREXTREREEER XX XN Z YN AR AR
R mox_E L i i T e e A
x nVn EXERXERKANXEEELANAANANEL R X TN X T EN R EXRAT X A E N
L EEREER K XX A ERREERNEALN XXX NN EEX KRR BN Y X X N
E X m X X A M A E N X E RN AR AR TR A KT,
alIh.:. o e e i
‘A W, LA A W W A A R A X R A MM A AN E AR RENEANETEXN A A KA
E X E K o i e A AR
X e EEREE TR AR ERN A RN EREEXNTEXEERX XY EXXX A A KA
o ERAXERRE ¥ XERERREEX XL LT ENXLRELE XN NN bl
AN i AL A
R R I T i i
o EREXREEXRRER A TN TR EXEEREERKLXERXEXX XA AN A A AN X A
e x m o o
nxluuuu mEEx I e e N
EXRE AR EEREXREN KT LN RN XXX XA ERR KX N X o i
r A e i
] L I i e o
EXREEXIERREER X LEXEXEAEXXEX X EXERXX XX XXX XX XXX XN
B R R AR W X A R R A e e e e e W e K A i
e i N R
X M R R R A R R R W
EEXXEXIXTERXTXEERER o
e :nn.-__.lualaxnav.xaxav_nun:uu-aaaauxx e aa
A i i A
X EE N AR EE KRN ER e e R R A K A KX
nanu. lanxuHnannn&xu-lnnaxllaunnunxnnxnn X
Exn A AN A i R WA
Emrx K e X i
R e R A N R e R R R R R R R R
e x i u lﬁanlnnrnnnn EX TR EREXNEEXRREXREREXTEX X ERX YRR
X X MmN xR e A A A A e e e R e e R N A A e e R e X E R I X X X
AR RN AN EEXEREEXNLENEEE IR T ERXEXTEXN X
] x ; A i
X M XN A A
EE A XX XA
o
A A

A
| N
| ] e E
Ill“”lﬂllll ]
E K E_ K || AN L
4 l! ] K L XN X, K
Il llll!vlllﬁ B L L .H!Hx PH o L L
N | 4 XK o [ XX, X L L i i
| | P o O A & o A N ] K AP A AN NN A
HIIIIIII"II%“HII"I IIIHHH!HU. .HHHHHHHHHHFH HHU.HR HHHIH HRHHHHHH!HHIHHHHIHPHH.—.._
| - | K EEFXTFTREREZTEXEXXNETNEX X Ei g iy i e iy
| lluI | | Il!lllll!!!.ﬂH.HII.H.!HHHH i A
Ill! EEE &N N EMNTRENHNNNETT F i A A el A
| | e AR REXENEXEN XXX NNNERENN N N N
Il“ﬂlll xR v!.IH!lHHHH!HIHHHIH ] MO A N R MMM N KN XN AN KN
llll _II Hl" Il"lv" MM IHHH”H"l"HHH“HH!HHHH“H"IHI”H"I“HHHHH“ Ll HHHHH .HHHEHHHH”HH!H!“HH. .HHHH“!”HHH“!HH”HH .H - :
Ll | ¥ E R ] EXXRERRZXEMNZENRKERERXNXENERRIR AR R AT N EREN NN TR NN E RN NN KN
| | (R RERE X EX K XXX X F NN N XXX NE AN AP MR R M A N A A M RN AN N A N A A R A A
IIIIIIIIHHHEHH!HHHIHHIHHIIIHIHHHHHHF A ERE M EERE N NN AN EE LN MR N RN N NN M
|| K Hl! llllll#ll!lﬂlil!lllﬂﬂl!ﬂ! L i A A
- | ] F | ] KX IERREREMNARESXNESXENNXEEREESENTE XX o N q q
Ivﬂllﬂ.ﬂ!l!ll!lllﬂl E N MoM AN KRR ERE R NN MM NN R 3
lll | EEREEX S TRETX MO A M A RN A M KR T NESXXEN ol I A Y
| ] W R R FFNTXNNKLXERENFTEHNREH~X MR XM XREMNERRMRSME XN H§E XN LM E NS
ll | ] ] AETXERERERESTNMENEXTEREX K R RERX XXX XEER M EE o F X EMNEMNNEMNLNNENN
| v I KN K e M M A N AN N A N AN NN RN R KA E K K P A
| = B | EE X EEXESTEXEEXENESENEESELERXNNELELENEXLRENENLHN i
| II\HIHIIIIIII!IIIHHIHH!!IIIHIHI!IHIHHHIHIHIIHHIH!!
Il.n KN K EXEESARENIRELSESE L EREALTARERERESLTER L i
] | | ] ENK EX FHNMREXREXNNRERERS ;N &M KN XL TERENSERESERENS KREXNSNNRESNKSRENS
IIIIH | EREXTEEERELMERRSEENSLINEEXNRERRESEXNSL M ENXENENREELNNTN?
| WM K A R R RN XN RN RN NN XN ERER XN NN NNENXEXREREXNN LS
K ERRELN BN EEXFEREEEFERFSFTL L XNKNXHETFEXEXNLYEERESELEEEXNE LN
llllHIIIIIHHHHHHHIIIIIHHIHHHIH I
|l IVI AN R X RN EREREENEEXESXHNNNRK R AN AR LN NN NN
] MmN rE WEFE & & M FE & A X X F N R TR RN X XA AREERENENNMENSE -
R E T E E XX XX NXEXEXENESEXESRX A A K REREREDNFREDN N W_E RN ENE NN L
A K JENE B A A R N A N N R M AR N AN RN NN N X EE N NN KN N R F ]
| ] ] L X RN KX EEXALETXEXERERENYEANESRELSREREREE S XERERNNK AN XRENEE D L
Iﬁ. IIIIIHHIIHH!!RIIIIIHIIl!!llx MR M R A N A KR N o 3
4 F A el A A A A I A
W M i MM FEMR X « & K KB K& & 5K KN &S XEREREHNEXNEESNLN 8 XF N KE ] LA
Il.uﬂﬁl Ill. MM N N EEREREFERNERERRENNENENMNNLENNK N RN K NN NN o ol i
A “T E X N oA R A M A KRR AN N A XA A RN AN NN AR KA M M o A N 3 A i
| ] | X ERSENTEN X x N A XXX X ERE NN KN NN L L
X ll L HEIHIHIIIIHHHIIHIHEHH L i A, , I
. | - AR M A AKX ENKEERTNMNXREEN TN ENNENLNNT L i o
eI | .. Mo RN AR NRERERRERHSESNHIESNTEANEER oOFE M M N M A g q F o
X e x A K EERENNEEXEREERERLXEEREEFENRSEN LN N NMN XN X LM LA N
HIIH KKK K_K LA I F ol o, A
| I M= X XRESXNKSLESERFRNILRERXY X RERWLESL NN XX o A M A
M X E X !IIIHIHIIIIHHIIIIH!I!I!IHHHHHIHII!HHHH MR R AN M M N NN
Illl L AN XN XXX RETERESTN L A A i A
W M & AKX FRREMNMNERRMRSSESNXNBNRESEFHFKHRDMNEMREX®E LR X LNENLNENENEEN
| x X XA EREXERXXENNNXERZT®RS®E?MSAMZESXE®RY NEXENNNEMEENNENENENNNEMNL N
dr dp O Jdp of W g & o dp dp o o i B R R o & i o o drodr Jr IIII Illl!l.v.#!HIlFHIHHHIHHHIHI.!HIIHlIHHHIH.HH!I!.H.!HHHHHI!.H.HIHHI
i.l.l..r}.l..'.l.}.‘i‘i.:.il..'.Il.'l.l.l.I'l}..i{Eb.l.}..#l.}.l.l.il...—.l..-.lb.riIi.ll. L l"." "- HIIr.IHII!HHlIHIHIHIHHHHHHHIIIIIHIHIII Hr.lHﬂHIHHl!IHHHHHv__HHHHHHIU.HHF.HEHIHHPHFU.HIHII X HHHIHHPE’.IH!!HH‘H‘
g dr gy gk o dr i e o g o o i b dr o e e fr dp dr ERXEEERXREXIREXIEXAEREEERE A XA TENRRKERXERMANMNREXNXEREXNNAKN EXRXRRNXNXN;
o Ay Jr b o o dr o o b g dr Jp i o o K o i & L] ' NN EX N XY E®RXNXNESEENERER N N N L N
i b & o i o o o g o e o o o i e o e o & e i g i i Il-. llll E E X XA ENXEXEREDNERERNRENEDS BN M JE R X EE RN NN NN NN N E A i A
.Till.l..._.i######ll####kk####klﬁl llllxll A& N R My YRR ER RN AN E NN RN KN E R LN NN KN N KRR MR NN K L)
I e o & & dp o dr i b % b o b o B oA & dp & O 4 b F & & | & A EXXTEXALLALXRESXNENNERESLYSEFESXNERRSHNWCNE XN NS NENENLNHLNN o L e L
dr o dp e dp o o dp e dp i dp dp o dp b o dp o B e e O o R kg e o & o ERERERERMERSTEREREXN XNKEESR YN E N F I A MR N NN XN M
W dr ko o o b i o B Jr o o g o dr & i oy 0 Jr o 4 EXXTEELYETIRETRERERELXERL N X XXNE ALK TE X XX XNEN NN N F A e M
L o o o dr o b Jr M drode §odr ok F o b b b oa B o b gy S o b g e o b0 i i | F WX KR XERERESXTYRERENTN XN E K AR RN XX XERERENSEHNHN N F
ol ok i B b g dr ok dp oy b oy e dp o dr b 0 A dpodr g dr b e 0 i & & N Y ll“l ] llﬂlﬂﬂﬂﬂll!IIIHHIHHIIHHHHHHHHHHH!HHHH. M E N RN M i
ar dp f o & o o e b rodroa dp b drodp e de dr dp o i o A dp i i IIHIIIIIHIIIII HIIIIIHIIIIIII!HIIIIIIHH L AL N AR NN N
W B i e O J odr Jp o o o op dp dp o ) e o S dF B dp o g oF oy Jp e o b O A O O || || T X XTEREEXTEET | ] E XX XERELENRELELRERELESEXNENXAL xR XX X ENX E
i o dp o dp A o i B dp b o A b A o b dp b U A ke & & o o dr kb N i L e N R K E N M E ExRE RN KX EXRERESXXNANKRERSERS: M X MR E KM N N MM RN A A
B X o o b ok & o ok i b i o o dr o o b o dr dro b e dp o e b e o i B e e KN EEENZXTNIEIRHRT EXEXTE E X A A & RN X NRENTENRTENMYXXKT AR A A R A N A
& dr S & F g g b S o o gr K i S o & o dr b b Jp A oo o U b dp dp iy b b o b dr o N i R I, | R X AN ER~KNNKR N A E N N FENXEXNXRENXNKXEX B N
o A ol ok & F K o o dr 4 gk dr b b b dr B b o b i ok ok b b & R b o k4 i i IIIHIIHIIHHIIIHIIHIIII KERERERSTNXENXE XN XR N R E X N e A
dr dr o g g o S bk i dpode b g g dp o e B dp g dp e dpodp 0 dp oy ok e 0oy g EERNARENTREREEXETRELTRELTRERHN HIIIHIHHHHHIHHIHH!H JE A/ X R N NN KM N
dr dr dr o o o o dr b o o o dr b o o S o Jpodr o & i b 4 U o b dp o o & o X o o4 bk o 4 A EE N RENELTENLERRE | I A RERERILANLSE X RN N NKLENLNETES R XS X NN E L
g dr S dp dp o dr o dp ik Jp ok r e g b e b j b de i dp o podr o B ok g b b b & dr o o g 0 i HlllHEIIIIIIH"IIIIIIHIIIHIHIII.IHHHHIHH R N R MO MR N R NN MK
dr & o dr dp o o & & & Sr o dr A dp dp e dp & e b o drodp g odp dr o b b o ki § e o o R X X EEEXZTXETXEIEIETR ¥ EEERERESYRELALAENLEES X ALRESTNEREDMHN | A
EFERE NS S L N e B dr Jr & dr b Jp b Jp o de o odr b b K o Jrodr b b b b b b b o & K ) M A N X RN M M XK ERERE:S.NSTLE AR XN N E N N o
dr b dr ok ok i o i i L N R T L R R L R R L R L IIIHHHIIIIHIHHIIIIII!I % X EXENXEN xREXER X J B E X R E R X NN N AN KM h
dr e de @ & o & o i B o o i g dr dp o dp b Jp b i dp dr o o dp o Jp Jr o Jr g 0oy 0 I.HIIIIIHHIHIIHIIIIII.IIH AN KX RN X NNENENM N 3
& o K ok & o S odr i ok o ko g dr & i o dr B O Jrodp dr & dr Jro o o Jr O odp o dr F & F A ey X F K E 3 e ETLN A ENELXHN XN EEE RN KN - AR XN N R XX N NN N L
drode S & R e dp b B o dp o dr B dr F dr o o b i dp b b dp e o o o dp y b dp b ok B F Koy b EEMu®R IIIII!IIIIIIIIIIIIIIIIIIIIIHHHH MM N R NN M N KM OE N MM ]
dr dr b dp & o dr & B dp o oy ir o o dr g o o Jp e dp o dp o i o o dp e b o e brodr A g i o & dp o o N L N ERERERERHN Lo LN X | X HIHHI A XM AR L i o A L e X AN X
Jrdr dr e dp e iy dp M de ol de o de dp odp e dp dF dr b ki b b dr b dr j de o dr ko B dp b dp e de dp @ i @ dp dr o dr i " xR ® n A EE A E R ERRNN O R RN A N R R e A A A A A A A M A A A
dr dr & ok o b o i o o o dp e b o drodp b ok o i o dp b o b b e o o dr e om b b dr b b b R 0 e o A b K & b b b o i EE X IIHHHII EREEENNRENR T _E_K A RENRENERRNMSZEN. LM N X R X I A
dr drodp o B 4 dr b Al dp dr & e dp b e dr e e b dr dr dr dr ) oa dp Ay dr i & O dr A b b o b g ey b X A o i & i Jr drodr i e IlllﬂllllxlHIIII!H.HHI!IIIHIIIIIIIIHIH!.H b A
i dp d iy i B e B B & dp dp @ U dr B dr o e e dp i Jr o dr 4 dp e i dp dp dr b dp dp o B de g o iy ke dp X dp o d kA X RN EExxENEEEEXN TR EERERER ol E RN ol g T e
o dr g & gk e o ok o U dp g dr o e o g dp o e ko dp o dr dr o o de g dr b e b ow e dr b e b de e e o ok e b IIIIIHIIIIIH IIHII_II I!lll?lllll!llﬂ AR R KR E MR XK MMM NN M NN
o i i F ok R 4 b B S B F i o dr b o o & & dr b dr b Jpodp o dr b i & b o o b o dr b & e i ol b Rk Xk i Ry B ErEXTXTEXERETR EEFERERETN XK K x_l EXERTEENSTS L E R AR XXRKENE®NXALNNXENKNN
e dr S b b b b b b A & b b b b & S b b Bk b b b Bk h Fodr §odrodr b oo Jp S b e g b b od e g b e dr e o odr dr i R XN ANKRESX | || EERE TN e rEEN F A N
dr i b o b o b dr b b & dp e K b b b dr Jrodr 4 dr b oa Fodr dp e dr b b b odp b b e b b o Jr & dr dr o o dp b dr & o F .IIIHHI HHII IIIHIIIIIIIIIHI xEXEREXEEN x A [ E L X R E N X MM N NN E NN EN
o dr dp i oy dp deodp e Jp b g de dp kb de b dp b dr ek dpodr e de o dp e o p b b ap oy Jpoap b U & dp o o dp dp oy drdp dp i g of R ERE XKL llllllﬂil! lxl JEE X R M & X E MR X L L A A
dr & o & b K odr b o % dr o g dp dr dr b o b o dr b e b g o o g b Jrodp o o e dr drodr ok O o b b S b b o i o g A R d F EER XXX FEX B ] | E_x I AR XXX R NN g k g M N RN AN A - A
drodr S bk o ir o o o o o b ki dr b dp o bk dr o e dpodr dp o e o b podr b b e b b bk by b dr b b i b i Ko Jpoiy lllll A XX RERREEXRERESNENERERESXMNRERMSNEMRENMS XN REREN XX N I A
Sr dr ot e o o i o o o ey e dr o dr e o dp Jp o dp i e dr o dp ot dr dp i dp oy dp dr Jr o dp e dr o dp e b o Jr B A i e Ao EEXNXERTI oK R RLTERENLEE X XENENEMNNNERDN 3 i I A A
drde dp B Jp o Jr dp dr dp & B dp Jr 4 Jp Jr Or Jp Jr e oF Jp dp Jr Jrodp dp Jp o dp F de O Jp dp Jr dp b & & Or F B Jr dp dp Jdr Jr O e Jp o Jdp Jr dp dr Jr b o de 2 K REHNRERESXSESXERREREMNFEXE MY = E o
o S o ok o o o i o dp b Bodr dp e dr e o S b drodp ey U dr o dp o dp A o dp dr b B b e e b e b e dr e U ok i e e ok i xR E E M XX XENENEREERE XX = A AR KR ER N NEN TN N
& b & i dp Jr dr b A g dp o o dp o b o drodr bk brodr Aok ok ol dp e B o Jr o Jp b dp dr o g Jp o e dr dp e i A o dp i R JER KX KX XKENKESLRESXTNE:- L S i o
S W f @ B iy X e oy oy B de dr e dr dr dp e dp dF B iy dp dr B e e de dr @l dp dr o & i i dr o dp b 0 dr dy kb B X Bk o W T R TR R E N KA TN XA X ol g i ol
a e e B e b dp BNy e b e dr e U dr ke dp e de e B e b ek dr ol b A e B g e dp e Rode S Ak e i kK i b EE AR MM MMM N M OMNRE NN N EE I i
o dp ok o ot iy Ao b & b g e dr g A Jrodp g o i o ok o & Jr o o A o b o dr e o g o o dp e dr o o B e i o i o AEERERZTERRESXNSTRESTHNALTENLRENHNN L AN K
Jrodr e B R B dp dp d oy dr dp odr dp dr B dp dr dp g dp dp Jp dp de d dp b B dr e de dp dr Jp ok deodp e dp iy de dp e dp @ iy dp de B ok & de o dp b X N i e o
& S ofp e oy drodr & N i o o i i o o ok i &b ok b A B ok dr dr i o o dr o S ok dr ok b dr b e dr dr ok dr A dr o g ok B e ke o B koA 4 i B AEREETRERN EXRXERDMNNERNNNEMNSEN E ol i
drodr & & dp dr o dr dr i b o & Jpodr Jdp A Xy dr b dp e dp b i o O e dp dp dp o dp i dp i b e dr dp dp e o i oy o A b dp 4 R e A b o A b R ] KX X IR E X AN NEXHNENTMN N i A o
Sr ok iy e ol e eyl oy dp el dp b dpdr i dr b dpok b e dr dp df ko dr dp kol dr o dp o dF dr d dpdy o dr i o 0 d X b ke Bk ! T bl
dp de dp dp e o o Jrode b N odr e dr g dr Ko dr Jpdr b o dr b dr bk p dr b o dp dp o b dr i dr o Jrodp e o e ok o g b b Fode ok b o i K EERXNEFYEXERSENXREREERER N i A
b g o g o o dp o dp i o o b o S i o b Jr o o ok 4 o o ok Ay b A o b b b o o & Jr o dr b A 0 o b L R ER A I L I EEE R R IR LT EER R A RN
o e N I N e N N R I M N o e N A e e N N N R R S R R R A R A RN M M R A R A A A A A A
ir & o & Sp g o g dr dr dp o dp dp & & o ok g o o dr o o § o o o dr o deodp de e b Jr § &k i b o b b B odr ok B & Rk i LR E_x EXXXREEERXETEX N o
i i & i o A e A & g e o i e de e b dp e ok o A dr g Rk droap X dr oo o dr Jr b K &k U e dr drodp dpode o A b o 4 X E N & % KX X KEREEMNM-:=
Sr X i o iy dr i e dr dr p dp iy dp & dr e e Jp e Jp i dp dr df e dr O b fk dr dr dp dp b dr @t o dr oF & @ i d e dy o dp g e O dr b i x XXX EERERER M
LA i g ok o b b dp e o A odr & U dr o A o ok A S odp e e §odr o dr o o e kb o ok o b ok b o o b brodr b ko dr i o M N R R XN R M o
i i &+ dr drodp b fr o dr o dp dp e & o Jp o e g b o e dr B e dr o o dp g e o dp o dr o dp e dr b b i REERESXLHEXNXNENEENYNNT
i & X dp ok W de g dp o dp B dp e dp e b e dr e B g g b X dr b d Bk g ks ke i oo kb k% X
i & dp o o dp dp o ok o A ok o o e dr o o o ok e e o o e dp dr e o o & b Ao Iy X REE XM MNNEELNNK
L] iy dr o X o dr & o dr iy b i e i dr S o oy Jr b b e o b i dr e b S e e dr i i BB J AR AR X AN NN
& i W iy o iy el e @k i dr ol o o o i B e dr ok gk a4 L] e
i de & o o o A e & U dr dp o dr b U dr ok & dr & dr o b e b b F R o e i ok e ok § e M MR N ENEXERERREMNESENRERERTER®R N
i ir Bodr & b o dr o dr & N g b dp i o o & g & b A i A dr i A B AE N AN TFTERTRESENYXERENLLRERERSSNSTHN M
ir & o b e dp b o A ok b i o o i B b & & Jrodp o dr dp dp o dr o g i R M_FE & R NEMERNERNLEESYRENXXENREAY RN
L] ok B iy b §odr i o o B & & Bk o & b o & o i o & Bk b e & dr i b o & i EXXTREZTRERE" ¥ XERXREERNXLNRESERENYESRESERES XN N
i = ol i o o o dp o b o o dp ey R Wi g o o o O o g & iy g b o o o o dr e i g & X ENKENRETRN Lk AKRETRR M A X R TN ELRERERLESTEREN
1.”1.” o .-.l”1.Hl.“lHi.”t”&.”#”k“l”t“&”i”&”&.“l&l il“}.li.-.l.}.i}.l“}”}.”l. ”IHI”'H{“‘I “}.“.._.”l" WO HI“HH_IHIH l“llllﬂlllllllﬂlﬂﬂ Il!HHHIHHIHFHHHHIHHHHIIIIIHHIIHI.I -
EC) e dp o dp e e e e d R W R & EC ) [l MO - i
& -
l“l.”l. l”...”l.“l.”l.”k”l.”.__Ht”k”#“l.”l.”#”&.l&”&“l”l”l L l.l.-.”...}..-”l}.l.-.l. ] o .-.l W
i .._..-. l.-_ i l..r l..-. .r.... t.-.I.-. l..r ..1.... l..r .r.... .._..-_ .._..r l..-. .-_.-. L .....r ] ]
X & & i i g dp B & k& d ok i w
o i dp dr o o e dr o dp oF e e i g ir L N L | LM
L] i i
ey B A e s st Al MMt . ; . A e
& i Wb o drodr & dr o o o o iy A dp e o dr B o o i o o o i Jp o ok o A dp iy o o i o B o L L EEETXNEERXALTRRERNERRMNATHXXNMX
ECaC) e 3 e N M R N R A N N NN e M N N O N W) [ _n i E_X A X N AR R RN R NN
iy ok ok dr ok o k& o ok i S B R b b o o &b b podp ok o ok o e o ook o i dr g o R o - IIIIHHIHIHIHII!HHHHF.
LR = i i & o dr g o o W A o dr Jp iy dr g Bodr o oy b A F i B e dr o U X i o & i ER M EARKEREREANSTREIRERES-TREM®H XN XXX
X & ) N N N W I A N N e L N M R N TN e e i e i i i
L] dp b o b e dp dr o o b o dp dr o ok i o Bodr b o e b dp b o dr o b drodr dro drodr 4 O & i b b & ok dr o dr o i & o X ERERERAMEDXNNXMRERRS ¥ o M RN =
L] o o dp e & B fr o o i o i dr A o i dp o e Jp o Jp e iy e O o & dp g o i O & i EEXREERNKTNESLN XN N MR N A
EnC el ) o e M e e o e N A R R A O N A e ) X R R M E RN .
ko o i ok oy b dr e K o b A A Ay o o EEEENREXENIREEXTEX R RE N AN E XN
&+ & &k o o A E A Jr A Jp b e o bk dr & ki R L MK AN RN X A NN NN AN
dr i & & & o A B e dp brodp dr o A o F dr O g dp b U B b o | oo A R NN N NERERE XN N
LA L N & A o dp 4 b o de e ko A gk dr b by g e ERERE R M NN EERXEMNESENRE M
L iy i W i dp Jdr o & o i dp i i o g A oy A M g e o e i b EX XXX REENETEAEREXEENEXANRKELDHNN
& & @ ir & & & o= i o o b & dr dr b o o & b & b dr o dr i &K L S
L L ] o dr & i g o o i o o A A .-.........?.........-..........-..r?li_ EXXNXREZIEREXEEMNNNELN
i & g dr & X dp o dp e i e dp Jp o dp iy odp b dr b e Ao Ao o N I
dr & ek i Bododr i o & A B dr ok o b b dr o o b R g A A N AR XN EXE X ERENTE X NN
L ok i e dr & e b g 4y i b b e e b drodr s o k& L LN ERERERRERRESESXENNEDX NN X
L ) & & dp i dp LI L L N I N R L o i o dr EREENX®T XXX ERELTEXEN
Ll i) dp O e e i dr iy dr a ke ke o e i dp iy I ) iy
L ] & & i & o A R i g e i & dp i Bk o & & i i o i ] A A
LN ¢ LN ) o A & o O & o o dr & o K i & i & r L
Lt ) & d i i dr B b o e i dp i drodp ke b kB X R o i, ol
& i i L dr dr e dr b b e & A dr B b dp dp e ok i & & & i i n_n W Mo M N
L) i o e Pk o dr o o Jp o Jpodr o o dr o dr & & A i e i b o R K = 2
- e e o N e e e N e A R o e N e N o fA A m
i B i o i oy o o by o o g o e de o o e o e i o b llllﬂ AR -
* Wk & o i & g dr o e g dr b Jp Jpodp b de e o Epg F i KE_N XA
Wl dy  E dr oy dp iy g g dp o e s e i dp b dp b ke e e X R ERE L
* dr g ok B ok o b ok b b odr e & i B ok ok ok 4 N B LI E KKK R K X
L] L LN L R L B L UL RN LT L N N L L EER K L ol
L ot e o S odr o U e b dr dr o b o e i o i g i B 4 ir & E_K E R N R NN TN N
N et e e et e e wraty ] ik R
i ir i dr & o dr & o frodr o i o o A L C B | u_u EREERERETR MK JE_N A
S - e kB R & EXETEERERETR L
* i & & & & dr i Jr L] HHHIIIH!IIII Mo M L
o ok o ok R R TN TEEREERETRNE L JE A A KN NN N
* oo S & & & 4 & & & J & X EXKEARER I, < K MFE N R N AR X RN XN
i e & b & & & I!IHHH!IIII AN WM MM RERENE RN RN
* LN LI NN x HHIIHIHHI A N A A N i
& & & i % i xR i £ X E NN T F N N N
|} &, i & B L] R A E N X REM X L] RN E M OE NN NN N MM A
i & | | IHHIIHIIHIII L N A A A A
* i i i & I AN XX ENRERENLSYTRNF FEFE M A & B o A & N FE & & & LN NE M
e HIHIHI“&HII X ERE N XX MEXREEMN NN NN N
|} | EMEREERT L L i
XX N YNEESIER.DNT WA A E R NN KRN NN N EE N P
B L N A
ERXEREREEEERRELSE AT HNARE JEE X B KN X & M N XN XL M KX
EAEREREXRERENNYEREXRERER MR XRKEXRESSXEREWSNWN:MS KM d
EEXEXTREXXEENLERNSERE S MR NEE LN NN N XN XN N
E R R K XK BRMXRERENT XM X L A A i A
EEESXXENTFEAEXENTLE M N AE A A RN N XN KERER AN ER XN AN
B EE RN REREENYERERNERHMNS ol ] L o e i el
EREEREESXTFrALTE I XXX F I A A i A A
| ] L ] WM N T B A i
x N HHHI? X EXEXNR A ENE R X R XN NN ENNEREMENE R
L} * EEERRERXN AN RXERER F i i A
LN R X X FEF AR ES KN AE M NN N AN A L
.-......-..l-.-_i e R M ERREN X RERERXE N F -
* i ok Bt & KK T EEXENXTE XEREERESTENREX F A A
& [ EEEAEFEREREARENENRRHN F AP N RN NN KN
lIl.llli-_ XN E X R XN KRR IIHHH!IHIIIIH X EXE X X R XN N
& l_lln.:. N EERTNKENSTEA n ERERERENENKESELREREERNRNMERESLTERTN T XX
&t ] WX XX NN E LR & EETEALENRELTEXYTAEARENXNENLEXELENRESENX
ok R ERENKEEREREREYXNEXEENRREREETERREN Y EERRERRELERERSN XN RERNMN S
EX XX RESKERELTRELTREREESTERLARELTEEANSTYRELAXENLSEEENNNN
| EEERELEXENXENXEREELXESLRENLREERRERRESHSN N NN XN NERENN NN
EEENEENLREXEERERENREYEAZIEFEEAERERENRSTESE N ENENEN XX
" A EEEFNRRERLXYHLKLTERELTERR BN R R XN &R NN KN NN NN
EEENLEFEEFRETERENYXESXRENRETY ST RENRENF EEREREENFERERSXNXENNEWLYXRENENXEX H
N l_l L EXRERERNERYERERRERESTERN B R EXRE N NEN MM Mo e A
Il!lﬁl lll K EAXEREZXTMRENNNEREEXEXEXT ENKEE N F A A A A
| e i i o N o N W e W
e . EREXRERERSZE M M X LRXERENZXENEEXES XN EREMNNNNNELMEMNNNE
Ill!ll L A R i
WP I WX X XEREMNESXN XXX SERENERESESEESEERENNLEN NS E NN LN
LN IIIIIHHHHHIIIIHH]!HIHIHIIHHHIHHH!IH [ N A M A
n x EEILTREENYXETITREIERESTX XK TET ALXEXLTRETERESHN b il i A i A
Iﬂl lﬂllllll ] XX X NRENRESE X XENXENRESEXEXRESXENMNHNEEME LSS NN N A
IIIIIIIHIIIIHlllﬂHHHHH!IIHHHHHHHHIHHHHHHH!HHHHHHH.H
I“ﬁlxlxlxlllﬂllHHIHHIHHIHHIHRHHHHHHHHH!HHHHHH!R
| WX FREXEENINENXETEREEYXLETENLEES LAALESE X ESE X RN SN XN NN NN
E M A X X ERREST®RSN~ESKRESE N LR XM RERERHHNE~REAMDH~MXMES NN NN N NN NN
KN EREELRALRRESSTEXNEXERESXXETERERESX LTS TSR N KM N KX N NN S KN NN
M I AN ERKERENXERESTN AR EERERENNKNKNEERESNX X XX B & KH KNS N
ll . ] IHIIHIHIIHHIII!HHIIIHHHH!HIIHHHHHHHHHHHH
ll AR E M B X KEKEYXERXYREXTETERRERTXERERMXNEMN NSNS XNNENMNREMSHN N X,
] M EE XX B RE R &N e rER A NEXEREETEEREXTERENERE:MZFELX LN LN S L
Ill L] IIHHIIH!IHIIIHIHI EREX X RENR L e
W X IIHIIIHHIIHIIHHH EXREXXERNNEALLTRE E A X R EX K N &N KN NN
-] W AR RN XN RENRERERERSTD.MN R RERXNERNRRNRNKS.N X NN L
ll IHIIIIIIHI.HH.HHHHIHIHHHHI!IHIIHHIHHHIIIHHHHH
I& ENENERIRER: Y ENKLKTRETTRELXERETENLRN AERERR T EREXELKRTXEXNMHNN
| EESXETXEXEERERESYNYERERSTNRER W E X MK XA XX XEERESERESXSE NN LT
| l"l R R Y ER RN E RN RN ENEAESERRERXNERRERXNNNENEN
| lll EETXEEErSEELTEXYXSETERRERERERLSERERERREANXNSST X XL REMNLRELLTELALL
| | ] | ] W NN XA ERREERSHNRENT M FEXE K NXNKEERRSEXENX N E XM
| lﬁ II"II IIIIH_HHIH HHHIIIHIIHHII!HIIHH EREREXENZXERERENENEN
E NN A EREENRESREENRSYTENKERRA L J
E_N | ] I_IIIHIHHI K XX HRERENSEFERENLREENYSX X YXRENRERES X ALXHNE XN i
x L [ [} RN X ENTENRES L YERENERERERRERESXE X RESEXNERRESRENN R NE X M MSREMNERE S
l"lﬂl .‘".'I- '“"I.“l"“"".“"""‘ ] I"llllﬂﬂlﬂﬂllﬂ HlHHFHHHHHHHHllIIlIlIIIlHll!IHHHHIHHH.v_“l.HHlHlIv_“HHHlllIlHHﬂﬂﬂﬂ?!ﬂ.ﬂﬁ.ﬂrnﬂrnﬂr”!ﬂ!ﬂ.ﬂx.! L
» II . . II.-.I . . IIl EERREM X EE X IIH x X xR X X E HHlIIl-..Hu..II..nHlIHHlﬂlﬂlllﬂﬂﬂ!!ﬂﬂ#?ﬂ?!?v.ﬂ FHHHFHFHP
] [ AR REXENRENEXTNEXEXESTEN NS N T i L,
IIII IHUi L ) KX R & X B M KENM®REXMMNZENEN RSN NN LM
[ ] [ ] F I N A A i A Ay
Mo A RN N N NN NN NN N KK N NN E
Il_l MR EXNEERERXENTENNNREN NN N A
'H K REEERRE®THNIES?NMXXKEMXN KXW MEN A
] M L E R R R NN KRN EE LN NN N L A
] MR R RN N R RN NN N N MM NN KN MM M
|| AR N AKX EX X RN A NEN TR N XN oA ]
EERERERNRERERRERESEX X EN X F &K & 8N KN M E NS
L] XAEERESXTREXRENNZEREXRX NN EMNN XN NENNELMEN
[ L E N | E RN X & X M KERERXNXLERERIINTEBMNMW KX NN N
LB L N R N L EEELESEILNENREX XN XXX ERERESY KA AN XEEN NN
o A o i dp e e B i IIIIIHI L] E RN REXRXE oM AN N N M EE N A
dp A o W % o & Ko i & & & dr | FEERERETRN EREERERERTX EXRENREXALX XX NE
& du i & i B & & M & ok dr & & i o dr A B K ] ] | | ] £ N EE TN M A R XK NN
B e b b b .-...I..Il.-.}.l.i.-_il_.._.lll....rn..._.._..-_i.-..r.r.....-_.rt.._.-.I..-_.._.tn.l_il_.'l.n..-.ttl.l.il}..tl.{...}.il.lIi -l_I.-_-_-_I"I-.l . | .I.I.IIH.I lll!l .I H.H I.HHHH.

jpure

"N



U.S. Patent Feb. 25, 2014 Sheet 4 of 6 US PP24,271 P3

.'é& " L ' - | e T | R Ly e . B A ey - %
R o -_ - - SR s AR L NE I R SHE P SO X P T

Cas U | | g oA
SR A oo ﬁ ahou ﬁ o 'i, SO E:ﬁ i' égg %g i .

Yy _I‘: ! e e Lo e o e :ILI- .. i - - . rin
w o : ﬁ:{:;: 2 B IR A K I O g | {3:5 . ;-_ _: L
AL o 15 O O _ . s ;.}_ : - ? - 2% N _
w S R E RS 3 S P ii o :
. . - : " A : - L. )

: 3 - o, { T .

L S #ﬂ%ﬁﬁﬁﬁmﬁﬁﬁwm@
izm o % Jiﬁﬁhﬁ-;

VWD oo W

o %

B 53 33

AL L IRIER

b o :-:-;-:':':.;‘_
" a

g
Tt
LA
=

L w%&&
@ﬁﬁﬁ"ﬁﬁhb 8

L

T
‘id
g

2
Bl
h
F i

GRS

11111

&E

— 8 W g 0 b L "?“‘3‘“?‘-- e W - - e @ wmmp e w85
T ,ﬁ? | g“gf ﬁwﬁﬁ& C o deve ok b S bl i

vt |
. N T T T B A

N A

TEu J.%%;;_;“*m, i opbegg FP00T %s **”*”*’“&&“ﬁﬂ&&%ﬁfﬁ-
9 -des &8 & ﬁ@wnﬁﬁ T2, €8 _

o 238

T L 204

. I » >y
e o, * ? w‘ % * ‘ ‘# 2t

e
*
S
R
LA
-
i

. 28 T b W el
Lo S B R SR SR
kumwmhwﬂ :ﬂm*-mﬁﬁﬁﬂ“#ﬂ#hf“mﬁﬁgé ﬂﬁwg & e b o & wmmﬁm#ﬂ - 75
g ﬁﬁﬂﬁﬁﬂm- R 1 R T RS 2 1 1 Rk %g”‘“:’“_‘ff 42 du® B E L

.
------
o

JEEH P EE @g?ﬂﬁ AT T T AL FT B PEEE
ﬁ% sRNFeBv o éé ?ﬁ g Eagg?gﬁgﬁiﬁﬁdéﬂﬁhﬂﬂﬁﬁﬂ

i ﬁﬁ ou N

m
ﬁ-m
mm

234

12 o o @R 1 . PYHBY ﬁﬁﬁﬂﬁﬁ#ﬁﬁgﬁﬁﬁﬁ
ﬁgagééﬂ“*???ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬁaﬁgﬁﬁﬂ#@ﬁﬁﬁs | |

ﬁgﬁw@ﬁaﬁﬁﬁﬁﬁﬁa L e

Jud

-
-

fer Rr L Bl RS
L NG
-y oar.

g1
.3;3;‘:'&7: -

-~
g -

it -

Apd ot APl e o
i NN - ')

[ -4
‘.'1"3 [ |
L] oo -

-~
gy

&

&2

£ BY
. 5';

WELTE
I -l'._'- " El_ﬂ.'i_-"i-i' - g?- f—*

-
w.ﬂ

bt ed R o QRO ‘é'*"
L ke e
"-"--1':- i‘l‘

3 1% 18 ? 7 ?3
Figure &

EEETL
ﬁﬁ;:i:;?;ﬁf; I

oot
.z"-.
L | . 1 .

. -‘ .-

crnkdaagnt

B et RS
fob ! TEEIITEL

-t - DO SN
ek s

43l SRRETIRTL d

L A e = A
X RN ‘{-*-"_-‘-‘_‘-_‘-f{f-.:—mn S

g
S * ::;#l: "
51 i8R

Fi-l:'-l
-

"n' il
L ]
e, -

P Y R

!‘"ﬂ :H:L ;- ﬁzmﬁ;;hn;ﬁ -1
gt
%
4%

el SRR 1 R SRS

S B S
e IR

m _:_-_q g, L A =y
m-t. a
v PRUPIP

M{bp)



. .I..-llll
F ] &
A

+ .._.-..._...........n....q.__._..q.l
v

™

bk b b b doa k

ol b drodr g oA b dmd
R )

US PP24,271 P3

Sheet Sof 6

T

Feb. 25, 2014

T e r

LN

-
L |
¥
-

L]
1
L |

= oo
x
.lr‘_i
| ]
e

:."'n.
v
*'r.‘l'bb‘
.
i

]
>
r
_-Ill'

L
Wt
1
F
-llli‘_l‘ql

L
oy

= -
rb I‘rb [ ]

Ty

Ll
brb r

U.S. Patent

11.
M NI . .

11..._...1.1...1..._...1...1..._
- & -

& a

L]
LI

" s & bk oaoa
r oo

1.... i

I..‘..

..r.T T.T.'. I
roa Il.r l.l.r}T...l.'-.}

LI B N |
-

. r
S

E
P e s
P

a ax ax oa Ll

PN XN

= &

w e bk ir F R F & & oy hoa
LML a AN X g
r »
T e e T e 2

L]
m & & r &2 & & a

. Ll
" a a b & &2 &
. T L]

n W ok L]

L J & -
...b.lbll.l.lbi ....-..fi.ll L 3
._.I

=

.....n__-..r__......._.”...._...__n.—.q.-t
ooy -
B od ok ok
LI &
o

.T.l--.rl..._l.-.i
A w ke b i

‘.-I

[ 2N
|
\'-I‘h'

L4

L L

» .

Figure 5



U.S. Patent Feb. 25, 2014 Sheet 6 of 6 US PP24,271 P3

o i

R

Figure 6



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : PP24.271 P3 Page 1 of 1
APPLICATION NO. - 13/317967

DATED . February 25, 2014

INVENTOR(S) : Yanqi Wu et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

The Varietal Denomination “Latitude 36" 1s corrected to “OKC 11197 at

Column 1, (54);

Column 1, (50) at Varietal Denomination;

Column 1, (57);

Column 1, Lmmes 1, 6, 13, 15, 17, 23 and 26;

Column 2, Lines 5, 20 and 25;

Column 3, Limes 1, 6,9, 13, 15, 18,22, 24,2729, 37,41, 52 and 55;
Column 4, Lines 3, 7, 13, 39,49, 51, 53 and 60;

Column 5, Lines 4, 8, 14, 18, 21, 22, 30, 34, 39, 44,48, 52, 56, 60 and 61;
Column 6, Lines 4, 9, 13, 16, 22, 29. 30, 35, 44, 50 and 56.
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Twentieth Day of November, 2018
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