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(57) ABSTRACT

A new variety of mandarin (Citrus L.) designated ‘Valley
Gold’ 1s described. The novel characteristics of the fruit

include late onset of maturity of fruit, a distinct tougher rag
and rind, and a darker external orange color (R.H.S. 28A) as

compared to known varieties.
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Botanical/commercial classification: (Citrus reticulata),
new hybrid mandarin variety.

Variety denomination: ‘Valley Gold’.

BACKGROUND OF THE INVENTION 5

“Valley Gold’ 1s a hybrid of Citrus reticulata variety Ellen-
dale (not patented) (the seed parent) and an unpatented man-
darin hybrid variety Robin (not patented) (the pollen parent).

In 1980, pollen from ‘Robin” was applied by hand to the 10
stigmas of ‘Ellendale’. The resulting fruits were collected 1n
June 1981 whereafter seeds from each fruit were extracted
and 1rradiated and thereafter planted 1n 1982. The resulting 73
seedlings were transplanted to a breeding orchard situated 1n
Addo, n the Eastern Cape province of the Republic of South 15
Alrica (global positioning satellite co-ordinates 25°42'E;
33°34'S). These seedlings were not grafted and were grown
on their own roots. Due to the so-called juvenility phenom-
enon 1n citrus trees as 1s known 1n the art, trees resulting from
these transplanted seedlings only bore fruit in 1992. These 20
trees were then evaluated for fruit quality traits. Based on the
results of this evaluation, six of the alorementioned trees were
selected for further evaluation, of which one of these selec-
tions resulted 1in the present *Valley Gold’ variety. Valley Gold
was made subject of a South African Plant Breeders” Rights 25
application in January 2000. This application was subse-

quently granted in 2004 under number ZA 20043214.

Fruit quality, and the time of fruit maturity (mid to end
July), makes this selection a good candidate for the European
market.
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Severe to mild fruit splitting may occur 1n March or April,
depending on rind thickness. However, crop load 1s still
acceptable after split fruit has been dropped. Additionally,
trees tend to be alternate-bearing.

‘“Valley Gold” was first asexually propagated in Addo,
South Africain 1995 when buds were collected from a hybnid

seedling designated X83-2505/5, and then budded onto ‘Car-

1zZ0 citrange’ rootstocks. Ten trees of ‘Valley Gold” were
planted in the field 1n September 1996 for description pur-
poses. All characteristics of the original tree and 1ts fruit as
determined and described appear to be transmitted through
succeeding asexual propagations. While ‘Valley Gold” has
been propagated and grown on ‘Carizzo citrange’ rootstock,
no mcompatibility or other rootstock related problems have
been observed. The mother tree 1s growing on 1ts own roots
and 1s currently (2008) 24 years old. Although the tree con-
dition 1s beginnming to decline, the fruit quality 1s and always
has been good.

Further, ‘Valley Gold’ has been cleansed of all viruses and
viroids by shoot-tip grafting (STG), followed by pre-immu-
nization with Citrus tristeza virus LMS6. This was done
through a regulated process, which involves taking vegetative
buds from the mother tree and introducing same into the
South African Citrus Improvement Scheme. In this process,
plant material 1s shoot-tip graited to provide a virus-free
source of bud wood material. Material so obtained 1s then
pre-immumnized with a mild strain of the atorementioned Cit-
rus tristeza virus, lollowed by a certification by the Citrus
Foundation Block.
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The applicant 1s aware of U.S. Plant Pat. No. 16,289 (°289).
The present variety 1s distinguishable over “289 in that, inter
alia, not only 1s the present variety diploid whereas “289 1s
triploid, but also the respective rind colors ditter.

BRIEF SUMMARY OF THE INVENTION

In this specification, all major color code designations are
made with reference to the R.H.S. Colour Chart (1986) as
provided by The Royal Horticultural Society of Great Britain.

This invention relates to a new and distinct variety of man-
darin (Citrus reticulata), presently named ‘Valley Gold’ the
novel characteristics of which, under the local South African
evaluation conditions, reside particularly 1n the late onset of
maturity of the fruit, as well as 1n a tougher rag and rind, and
a darker orange external color of the rind, (Royal Horticul-

tural Society of Great Britain RHS 28A).

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1: 1s a photograph showing an entire tree;

FI1G. 2(a): 1s a photograph showing the crop load potential
of ‘Valley Gold” after fruit split has been dropped;

FI1G. 2(b): 1s a photograph of the fruit showing the obloid
shape and the dark orange (RHS 28A) rind color;

FIG. 3: 1s a further photograph showing details of *Valley
Gold” fruit: viewed from the side, apex, base and including a
cross section through a fruit, illustrating the color (RHS 28A)
of the rind;

FI1G. 4(a): 1s a photograph of the stem when viewed from a
first perspective;

FI1G. 4(b): 1s a photograph of the stem when viewed from a
second perspective;

FI1G. 5: 1s a close-up photograph showing several leaves of
“Valley Gold’, 1llustrating the sizes and shapes of the leaves,
including the venation thereof;

FI1G. 6: 1s a photograph showing florescence; and

FI1G. 7: 1s a schematic illustration of the pedigree of *Valley
Gold’.

DETAILED BOTANICAL DESCRIPTION

The below detailed description 1s based on 4 to 6, and 11
year old trees, unless otherwise specifically stated to the
contrary.
Tree: “Valley Gold’ trees are moderately spreading with small
thorns, although fruit-bearing branches tend to become
thornless. Tree vigor and density 1s medium. The rootstock
compatibility with ‘Carizzo citrange’ 1s medium as
observed and indicated by stem measurements. Also of
significance 1s the fact that the ‘Valley Gold” mother tree
has thorns on its main branches, whereas the daughter trees
are totally without thorns. The young trees 1n the nursery
do not have any thorns and this 1s probably due to the fact
that bud wood taken for propagation was from fruit-bear-
ing branches, where the thorny juvenility has been out-
growIl.
Shape.—Ellipsoid; rectangular 1n shape.
Size.—The average height of trees 1s 4 meters, measured
from soil level. The average spread (width) of trees 1s
3.3 meters.

1runk—The trunk has a smooth surface texture and 1s
greyed-green (R.H.S. 197A) in color. The average
trunk diameter 1s 453 millimeters measured at the bud
union. Average diameters of 366 millimeters and 485
millimeters were measured at heights of 150 millime-
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ters above and below the bud union, respectively. The
average height of the bud unmion 1s 200 millimeters,
measured above soil level.

Branch.—On average, branches have a circumierence of
130 millimeters. There are also, on average, three
main branches per tree, each having an average crotch
angle of 55°. As with the trunk, the branches have a

smooth surface texture and are greyish-brown (RHS
197A) 1n color.

Flower:

Size and color—The flower of *Valley Gold’ 1s typically
hermaphroditic. Its petals are yellow-white (RHS
158B) on the inside and yellow-white (R.H.S. 158B)
with small yellow speckles (RHS 8C) on the outside.
Further, 1t has light yellow (RHS 8C) anthers. Flow-
ering occurs from September to October in South
Alrica. Being a normal diploid mandarin, pollen 1s
abundant and has 66% viability, depending on cli-
matic conditions, and as determined using the car-
mine-red stain method. Flower buds are ovoid i
shape and have an average length of 11.6 millimeters
and an average width of 5.8 millimeters. In addition,
cach tlower has five petals. Petals are elliptic 1n shape
and have an average length and width of 13.6 milli-
meter and 6 millimeter, respectively. The petal tip 1s
acute in shape, while the base 1s truncate. The petal
margin 1s entire. On a completely opened flower, the
typical calyx diameter averages 5.2 millimeters.
There are three flowers per cluster and the flowers
have a typical citrus tflower fragrance.

Reproductive organs.—The style has a length of 7.8
millimeters, while the stigma and the style, 1n combi-
nation, are approximately 9 millimeters long. The
stamen has a length of 10.6 millimeters. On average,
there 1s one style and stigma, and 18 stamens with
anthers. The style 1s slightly longer than the stamen,
with the result that the stigma 1s more prominent. It
has been observed, albeit on a few rare instances,
where the stamens and the styles are equal 1n length
with the result that the stigma and the anthers are at the
same height.

Leaves: For purposes of the following leat description, all
leaves were taken as the first leaf after the new flush
growth.

Shape and size.—Leaves are simple, brevipetiolate and
clliptic 1n shape, with slightly dentate incisions along
the blade margin. Blade emargination 1s present at the
tip. The leaves also have typically pinnate venation.
The shape of the leaf apex 1s acuminate, while the
base 1s typically rounded. In cross-section, the blade
shape 1s straight or weakly concave. The length of a
typical leaf blade 1s approximately 82 millimeters 1n
length and the leaf blade also has a width of 34 to 44.7
millimeters. The ratio of length:width of the typical
leat'1s 2.41:1. The above dimensions were compared
to ‘Clem Late’ (not patented) 1n a particular season for
comparative purposes. ‘Clem Late’s” leal blade
length was 110 millimeters and the leat blade was 43
millimeters wide. A further distinguishing feature of
“Valley Gold” with regard to ‘Clem Late’ 1s that the
stalk attachment of ‘Valley Gold’ 1s larger than that of
‘Clem Late’.

Petiole.—Wings are present but not prominent and are
linear and narrow. Width of the wings 1s 1.5—2 milli-
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meters. Length of the petiole 1s approximately 8 mil-
limeters. In comparison, the petiole of ‘Clem Late’ 1s
10.9 millimeters.

Color and surface texture.—The adaxial (leaf upper)
surface 1s darker (R.H.S. Green 137A to 137B), 1n
comparison to the abaxial (leaf lower) surtface (R.H.S.
Yellow-green 146A. The leat upper surtace 1s smooth,
while Leal veins are prominent on the leal lower
surface, which also has a gritty texture due to the
presence of little spots.

Fruit, external characteristics:

Color.—The rind color 1s dark orange and 1s fairly blem-
1sh-resistant (R.H.S. 28A).

Rind.—Fruit 1s easy to peel and the rind has an average
thickness of 2 millimeters.

Oil glands.—Small o1l glands are present, slightly
pebbled and protruding and are uniform 1n size.

Surface.—Pubescence 1s absent on the fruit surface, and
the fruit surface 1s slightly pebbled i appearance.

Shape.—W1ith reference to the Citrus descriptors of the
previously named International Plant Genetic
Resources Institute (IPGRI), now known as Biodiver-
sity International, the shape of *Valley Gold’ 1s obloid,
having 1ts broadest part in the middle of the fruit. The
general shape of the proximal part of the fruit 1s
slightly rounded, and has a neck. The length of the
neck varies between 2 and 4 millimeters 1n length and
1s 12 millimeters thick.

Size.—Fruit1s on average 47.1 millimeters in length and
60 millimeters 1n diameter. Individual fruit have on
average a mass of 131.4 grams per fruit (see Table 1
below) on ‘Carrizo citrange’ rootstock. The fruit
length:diameter ratio 1s 0.783.

Base.—Slightly rounded.

Calyx.—Slightly rounded.

Apex.—Slightly rounded.

Areola.—Present and smooth.

Stylar scar.—Present, but small 1n size.

Fruit, internal characteristics:

Color.—The 1nternal flesh color 1s dark orange (R.H.S.
28A).

Navel.—Absent or rare when fruit 1s viewed internally.

Glandular layer.—Thickness ol the rag 1s thin to normal,
and slightly tough.

Mesocarp (albedo).—The adherence of the albedo to
the pulp 1s weak and thus the peel 1s reasonably easy
to remove from the pulp. Very few albedo strands are
left behind after such removal. The albedo color 1s
yellow-orange (R.H.S. 23D and 19C).

Axis.—Fruit has an open core, and a diameter of 14
millimeters. Further, the core has sparse to no filling.

Segments.—Each fruit has between eight to ten seg-
ments, and on average there are 9.6 well-developed
segments per fruit.

Pulp.—Fine with large cells. In a transverse section of
the fruit, the shape of the fruit pulp 1s scalloped.

Juice.—Fruit 1s juicy with good flavor. Acidity may only
decline to acceptable levels by mid-July and may
mask the flavor in high-acid areas. Fruit have an aver-
age juice percentage of 58.1% and 54.4%, on 1ts own
roots and on ‘Carizzo citrange’ rootstock, respec-
tively. As indicated by the solids:acid ratio (see Table
1), the best time to harvest fruit under South African
conditions 1s mid- to end-July.
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Seeds.—Seeds are ovoid to semi-deltoid 1n shape with a
mostly wrinkled surface. In this regard, approxi-
mately 20% of the seed surface tends to be smooth.
Further, individual seeds have an average length of
0.94 millimeters and an average width o1 0.6 millime-
ters. Furthermore, the seeds have a grey-white (RHS
1535C/D) external color. Seed number 1s not excessive
in mixed blocks and fruit are commercially seedless
(no fruit has greater than 3 seeds) when caged. In a
highly cross-pollinated scenario, 86.3% (see Table 1)
of the fruit have between 1 and 3 1individual seeds per
fruit. Theretfore, this selection should be almost seed-
less 1 a solid block although 1t 1s probably not seli-
incompatible.

TABL.

(L]

1

“Valley Gold” Mandarin Selections: Averages of Internal
Quality Tests-2001 to 2006 Addo, Eastern Cape, South Africa

Acid Brix:Acid Rind
% Ratio Color

Brix
%

Juice
%%

Root-

Cultivers stock

54.4
5&.1

13.5
13.1

1.2
1.2

11.6
10.7

28 A
28 A

‘Carrizo’
Own roots

“Valley Gold’
“Valley Gold’

Percentage fruit with Avg. Fruit

Internal 0
Color

1-3 4-6
seed per fruit

T+ Mass

Cultives (grams)

“Valley Gold’
“Valley Gold’

28 A
28 A

20.2
1.2

05.7
86.3

14.0
12.5

0.0
0.0

131.4
107.3

TABL.

L1

2

Internal Quality Tests (trees planted in 1984):

Test Date Juice %o Brix % T. Acid %o Brix/TA Ratio

28/06/1994
11/07/1997
14/08/2002
14/07/2004

63
58
56
60

12.%8
11.2
14.4
13.0

1.15
0.98
1.18
1.14

11.1
11.4
12.2
11.4

Yield —The average fruit yields across the time period
2001-2007 appear 1n Table 3 below:

TABLE 3

Average Fruit Yield (2001-2007)

Year 2001 2002 2003 2004 2005 2006 2007

Tree age (years) 4 5 6 7 8 9
Yield (kg fruit/tree) 12 26 45 51 63 53
Yield (ton/ha) 11 24 41 46 57 43

10
55
50

The fruit of *Valley Gold’ 1s intended for human consump-
tion. Fruit stored and shipped at 4° C., and kept under these
conditions, are likely to keep for up to 9 weeks (or 63 days).

The above-described new variety of Mandarin displays a
distinct late expression of maturity (mid-end July), as well as
a distinct tougher rag and rind, and a darker external orange
color (R.H.S. 28A) as compared to known varieties.

What we claim 1s:
1. A novel and distinct variety of mandarin tree having the
characteristics described and illustrated herein.

¥ ¥ H ¥ H



US PP20,688 P3

Sheet 1 of 8

Jan. 26, 2010

U.S. Patent

A H“HHHHHFHFHFHPHFIF b F!I..___H.

x
; A e A b
X “ﬂf”“ﬂ .

RN N

B A k ar k ke b *
ST N NN
N

B Pt MY .r.r.._.t.._.....

B b oA M d dr
] ook b i A ]
i i

e e

&l
R
x

e,

PR N
r &
NN WA

W & &k ok e kg
b ”.r”#”.r“.r”.r“.r“.r”bH.r.-...r”....”....“.r &
e e NNt

EERE X
LI X xRN K
I |
-nH.rH.rH.__H.rH.r.....rH.r.-..._. .r“.-..-_._...... L) llu.. HHHIIIHI
it .-...:..__ ........_.:.... .r....-..i.-_ ill“lﬂ!“ UIH X
K E N
X
o e
X

N
x N
A
_H?!H

[
A F
gl
P g
d X A | ]

L]
AL
i

a4 ko ko
l...........“...............”.._.....r.r.r ¥ |,
S P .._.._..r.....r......_.-_.-_l l_.-.

C N )
L | ."H

-.r.__.r.r.r....t“-..-_
o

P N N )
PR e A
o

X
EERZ
-._._ax_mlh
ol ) N
wa
N R )

P
[y g "
RN N

P R el gl T i)
n o kb bk ke d bk B
Ak Ak .....t.r... ......1......_ ] .-.I.r M
.

F b b b h bk d bk kN

| Y | ]
& F b kM ¥ ! ll
"s ........._ ik .t....l ..1....._._....1._....1._...._......1......1......1.._..-.-.-_ Ty l"ﬂlllﬂi“l |
m A b o bk b drodd o di s R | ] -l.
E .-.I F
l

g b de
.:.l_.-.ﬂu__un N .r”.t .t.r.t”.r [
- & l..-_.._ it P

P I L T i A L A ™
Joodr o de Jpodr b 4 b g Jode do b b0k o h o b b Jododedodrda k h s h bk ih hiidh i EF
P o A S A N N N W A N N
Jodr kb & b b b Jp0ob J & Jodrodp & Jpod dod b oo h b b b b b b bk b oa b s b b b s b s b oald

4 ko b drom hoar droa drom b b dr h & d ok k d ok b d b b oadoh b b b a kb ok drd b ok bk i X

m A b o ke de d drodr dr drde koo de dp Mk dr dr ek dr h b dr B Jr de ko e de de b B O Jp Je de Je U & 0 frodp B N N
A dr b b do b e oo b g b b b b b Jpooo b b b b hh bk b dh i bbbk hhhbid i idih [y L E i
mdr dr dr & dr Jr dr b Jp o dr dr dr ar e dr dp dr B b dr Jde e e dr 0r dr dr b g o om B e dr dr B Jr b Jr 0r 0 B K T m

L dr e & Jp b b drodp dr o b de dr dr dr o b b Lk M & Jroam b b k h h om ok bk k d kb Ak A M d doa X

B b b dr dr b e de rdr o b o do do Jp i de drdr o o de o b Jrdr dr b e d b dedr h e b bk d b d k& JrdtE

)
)

A R

r
L a kA N
= i

oy
Cal
LA M

i ar
. ir
o

IR A X




US PP20,688 P3

U.S. Patent

A ;
o i
v_rxnnlnnav.nrnnnur

W,

X,
A,

A

ol S

AN

i

P T B

E - - . X R X K N
. TR X N RN
”. ) ' . T N i
., .. o o e A A eI eI e R e R R A A R
E - i
o e e e e R R A R R A R A A A
N ! i ”v_HHHHHHHHHHHHHHHIHHHHHHH.. L HHHHHHHHHHHHHHHRHH .”xﬂ
P R "
T e e
A
LR
i

.
]
F
[
]
I
r
d
I
1

L K R R L I L L |

!r.

.4

M A AKX EXLERER
MON K E N E XX TREE

N T e
i.ﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂllﬂlﬂlﬂl

3 .HHH”H“HHHHH“HHI"I“IHH"I"
AT REXKERRERER
HH!HHHHHHHHHIIIIII

A MM N K XX E R
AR XXX XEREERRETR

E

E g ]

]
]
x

A
L
x

o
LA
]

HPHHHHHHHHIHHHIIIIIII

E
.
x
]
K
|

.
HH.H
] ]
KX I
ERKE
]

] l"l"l"ﬂ"l“l“ﬂ“ﬂ”
| EE K KK XN
ERERRERESXSLXX
] MR R AN
EEREEDXIRESXSEN NN
KR KRR X KX X X
X REEREIRSXEZX XX NN
RRERERXEMN X NN
REERETTX X
IIHHIIIIIHHHHHH




US PP20,688 P3

L L S
i kA
N

L)
L e e e
AELE ARy

A
A
" nnanananxn“nn N

N N N M RN N M NN
] R A A
A e e e e e e
- AN W)

Sheet 3 of 8

e
I....-.rl.r.r

[

N NN )
ok

A

Jan. 26, 2010

U.S. Patent

e e e e e e

Lompmgln gl

.. *.....l

R —‘.*. aaat

A




US PP20,688 P3

Sheet 4 of 8

Jan. 26, 2010

U.S. Patent

]
L .. . . l“ II "HHH”I“!HH“I“H“I”H”HH
o - IIIIHIHHIHHHH.!.F
HFHHHHHHHH!HH o "y IHI IHHHHIIIHHHHHHHHHHH?HFF
L A N A A A A E N . L IIIH HHIHIIHIHHHHIHH A ; LA .
. - - - k] AR R A E NN NN '

AR A N A A A A
o aann"xmnﬂurxrx o
XA R A N

H
A
M
F |
P,
)
£

>
x
>

X
|
|
X
MM
|
k]
.
o
L
L
L

Al
Al
Hd
-
)
Ml
Al

|

|

|

-

X

X

e

:x XX

o

:l':l':l:

o e e
p_4

A
A
|
]

AKX
h_]

A
"t

N N |

-
H
.
]

4

b J
]
|l!:|l!H
oo N A A A

I,
A A M A
o
H
~
)
o
o
)
H

.

i

.:!xil!'?l!il!il!:l!:l!!ilil!.

F A

|
FY

L
A A A A
T

)
L T

4 ; ;

] ; ; - ; B e
L 4 ] ) LA e
e ) N
.x.nnnnlua n"unn“nnln I auaxal“nlauxr A
i e = aa:.x..@." A R M A A A m M oM w
e o o e .nnnmxannanau:?n:alnl ___nunn

.
P E
H.__.

Al HHH!I!' -,

MM
L
"l

F

F
B i i X MR EE X xnanxnxanaxnnnanx naxxnrnaaranamnﬂ.n“

xu.al axx..._“ux.xnuxu.xlxxa%x:xxun

. a

]
k.
EY
o
EY

] Hﬂﬂlﬂl IHHHIH IIH llunﬂﬂ]ﬂlﬂllﬂv.

LA, AR N N E R AN NN ERRENL:MN
X AR A o X B L E X M X

"H"I lﬂlﬂlﬂlﬂ"ﬂ”ﬂ“ﬂ“ﬂ"ﬂ“ﬂlﬂ E H!HHIH!HIHHHEHIHI.
N HII i

K
ey

P}
1)
I!HHHII

Al
4
%

X

W &N A M A
M_MON A M A A

M A M

i)

%

"

F'PH"IPI*‘!- M

L T T N N S e K

] XK
m mr
x a“nan”.-"lu e ax""“n“a“l":
X A mE N l:llniulaanaar.na
- "1"1“-__1 "ln ananlna“annaaul“a e
: nannun“nxn“a”x”n“u“n“
XX I xnx
.
x_ 2 : A A
o R R A R R A A A A
i * xxrnrnrnrxnnfrn”n”x

X K x
o mw ’ . !
..r.nnv.n : y ] ) o X L e A A A
.n-__.un i ; ) Ay X uav.unnnxr x

i

x L
/ K 2

J ] 3 A A
ﬂl J J 3 3 J . E Hﬁ
A A X FE N XEMN L L s L ] s s s ] ] oA NN KX XXX EE |
Iﬂl“!“!lﬂl!?ﬂ! .“H"IH i HIIHHH HHHHIPHIF A A N
L
A K

X, AN KR HIIHHIIERHI XK
| ] HHIHHHI. L L
A

..__.H.rx
n? x” axnﬂl“"a"“”:"anxﬂﬂ“x"l"%
ln-..xx.nuu nulvfna l
T R e

L
!lﬂ M

] NN M e e N .
VI s l!an :lr.nxnr.n u_.nv. .v.xxn:xl lll N, .
; x Ll i ] x . .
o T R N | e .
LA
| PR e N N A A X e ]
N, .xaxa.v"x.xx.xJxrxxxmxxxrv"u.xx”xjxlulxx '
L S I L
L r..nnanln AR A RN K N R A A M A KA
e i i e i
AMEXEXEREN Y I e i i i
oA A RN A A A e e i
A xRy E R AR M i i
.n"le x nnn:u'“unnxx_llll nxn:nxnlxali TR e I
A W A e W A EmNE o i i e !
llﬂﬂl:& A TN FEXEFAERARERRER o i i
XN ERENR N e L i
"R A X AT X ERX XX EFN ] A A X AN A AR A AN RN A
L e i e ey S A M N NN
.xullnﬂnnllanar.xn:lunuu L] ol A A i e i i
A xR N E N W e " F i e e e S
..Huxluaunu..u.x. r ] Ll N i i e i i i .
.xuxu.axvlal:ln A g i i i e
A E T N A x m R oK x Ll i i e S i e i i i .
A M X m X - ] B e e e i
L e i A A K AEXXEXERERE AR XN LN RN XXX .
i N e e ElE I i A i i e i
) ol i e
anﬂlixlllil i e e i
x ] N W i i i i i i i i i
] ] o i i i i e i e
l“l n.lulWli x” “”xﬂn”x“xﬂa“a“aﬂxnx“aﬂx“a e e e e e e e e
| | AA KN EXERERERERXRERXEXEX LN A XXX REREEERR '

Mo N
FHH!FH”H“H“HH!“I ERER l"l N HHHHHHHHH“HH!”!"I“!”I“I“IHHI
IHH.HJHHHHHIHHHH n_K_x HHH HHu..Hﬂﬂﬂlﬂﬂﬂ.ﬂﬂﬂllﬂlﬂllllllﬂl I
, ]

E
EAALNILENLXEEXERETRETR.RE
H
I

A XX ERERE KXY EREE KR
rx”v_“nHxHnHannaanan__.HxnH..x”nxx”n”x"a"n"a“a"n"a“ana "' m
A KRN KN KKK ER RN R
XK A RN NN AR TR EXEER TR .
A e A R E R EE R R .
o A A
; A AR RN N AR KRR R
e e I i i i

Mo K MK E XK ENXKENREESXSTALNESENR
A NN NREERXEXE X E XX E X
MM XN X NN ERERR

oo™
MK N N E KK XN N A
; vv_”v_”u"”x”n”n”a XXX N
EAE i e e i
L e e,
-] xHle”aHu“u”x x“u“:auxuxxxx L
i llﬂlllﬂﬂ:ll:lﬂﬂﬂ.ﬂﬂﬂ x Hﬂnu
KERERRXZXN N X
X EEREREREXERRERNE
M EREXERENZENA
FERXTFEXREXETE R
e

A
o
|
A
X
|
>

W
|
A
|
|
F |
EY

X
Al

)
|

|
-
al
Al

.HHIHHHP.H!” ” .Hxﬂn“xnx“nnnn :HHHHHHHHHHH:HHH: e .
AR A A A KN N AN XX L A A K XK XX R
S i i A X R A .
e i A A AN TEE AT E
A e AR A K KR KX R R R X '
o A el i AN EEEE RN NETRETE .
A B NN CA N e N NN M X
A A e e e e e G AAXXEXXERER
A e a0 NN N R XM A E R R E R NN
N I i A M L ]
N A A A A A XX W _ir ALK MM EER '
L P P P g MM N P PR l"lﬂn" \
. » .xaunnn”n”:"”nﬂa”n”n”n“n"nn - aa“a"l )
i XX NN RREER u
A M A A N R
LA A A MM AL REREAAXENRE
A A AN A AR R
LA A R
A A A A A A A A e K e m . i
x”u”v o R . _”r”.
iy : iy -
i ]
i M e i e e g . . B iy
A AT e ; iy 1 4 . i i
o o
» . . L A
.Hx.xxxxaanan:uanan:ll L ; AL A . . . l“aux”xnxﬂnﬂxwxm i .
! ! ’ EAxx K xx
i e i
i i i i
Iy
BRI NN N M
L i
MR R XXX N NN
L
AR E X RN NN
L i i
.-..-.. ..n.-.unv.ﬂ.__.unu..u.__. IH “H“H”!HH”H”H”
i AN A e ’ L) i i
e xnanan:l“:al"la : T
L X R R X R XN NN AN . . P N ) e i
[ N MM R RN AR L) i
A AKX RETEX XX x ERXIERENMNHN
Fdpdp i i e e x . i i
N A X X X . R EEF N NN
, XA KN E RN A A L i
A AL A A N AN R R R X NN X EERE . MR R RN AN
e N e AN X E R . i
o L N TR XEXERERETR . . . . - i
i e EE R R E N L L i
oA .r.u..xxxHxraxxnxnxnxnxalnllnuia:ux ] A A XX XERNEREK X e : : ’ ..”..ru.._.”...”t.- e e e



.. ....
XX A L , . B XXE XXX

. Hn”._””x”x“n”rr Ll K, ) ’ N A x Hﬂﬂﬂﬂﬂﬂ:ﬂﬂﬂlﬂ#ﬂﬂﬂ ;

o e e o e . L E ; ; : .

St

N, Y i
. nu":Ha”a”uH:“n“a”:”u
i R au .__._-“.-..r-... . ¥ ) o ; ; .
TR N . !
r A = . E ] E E E b
- . .

i vy """”"“"” i P P P P i b ” b x o ; o ;
e W R . ) .
M o e e . .

k) .

gy il ... L
O R N Lt -
U . xR
TP P e e e e e e e . e o o ool e R
] i i ta ' F Fo ot ] ’
AR KRR AN, o o i i S .. . ( X, -
N '
B ¥ ' . . .
- & F r . .

US PP20,688 P3

a_dr
-

nn__.n.."a"a"a"-n“x“n“x”n”x“x”n”nx !
i X
AN N A A X )

A A

i ) i | B '
.“a“nnn“x"u"lnnn u:" ; - o | t “ R lﬂﬂﬂﬂ%ﬂlﬂ!ﬂ e i : - R R R .
e e e e et e,

A naau"a lnlul

MR N X N X " X EREXRERESX X

KX X Hﬂv..v.v.unﬂﬂun??lﬂlﬂlllﬂlﬂ uE X

|
I.:”!..HI Al HHHHEI E KR Il!lllll E M_K_& &
o ) it
WA K N R A AN A i t ] .nnn.xax:.x:.xll. i % nn.na.a nu_.____n.v_a.:n. lﬂ:ﬂﬂﬂlﬂ:ﬂ.ﬂﬂﬂlﬂlﬂgﬂﬂ __.aaanlnann lllnr. "+ . i " Innualnlu
e o ol o e et o e St

; i e o / , x e
X X X ”.x g i ; A A KN ; i i Ty i l..naa " aﬁ_w"."lulu "

EE XX ulnl“-naa A nn“""“a"“"aa-llnl o .

X
A
A
X

k|
£
‘II
M
L

A

E |
A

":'d:
-
k]
oy
&
M
-I
F | !
l-?d"l"h.lll.ﬂ'l"'l'alx
:.l
'll

EY

ol
M

X,
o
s
B
)

.
A

|
i)
-
A

i
HH
A A 1
e
-]
A
)

SN R i s E o

e A ; ] Mo N A x| 1 A, ! k ;
R . R A e e rarer
o e e e o e . ll“lﬂﬂﬂﬂv.ﬂ#ﬂﬂﬂ#ﬂ?lﬂﬂx L TR EN

x
S i i T x L HEH
e e e o e e e : Py xr.nnnznnnnnnxuannuannnn“naxn e lhw
A S : ] : xR R R R e
AN X R

ot
RH-I.I:::H'-H'H
]
|
%
A

:

.
M
M
;‘I
A M
i
ate
IHII
il':l
::El!ll
|, |
A

X X
ax"x”r.a. _Hr.”r..x.r..a.x”n”nmn“x”xux“n“n”x”nnuna i i L o " u..“ s
e e e i i E ; & 4 L K
__.n"nunu_....._nna...._u_..xnnnv_n. alE ! ; K it e

nox X X X X, | " r
ae o A A e R o i ) pae :ll"aill".__“-_"-__- o

o A A i O R ; . »
i ¥ e . ; L)
L A e A AW, ; .
e e e A e A e A A A A A A ; ) . > i
o g gy Py e e B 20 2t R o e e Ay i-.___.._.__._-..q e -
A A R A R R M R A A M R A A A ) [
x. . e e AR R A X :
T R R TP B o al A o W R Y . . .
L i i ; ;
i / , ..
| R R RN o ;
XXX I EERREEREX RN XN ; L ) L ) ( .
.n.#.an__.nauan“n“n“u“nnn"ann“unaun g X i ] AN .
xlvnuun.._“nv_.xr . . ; .
RN K KK X i
it ) ] ; .
ll"an.xuaxn.n ) ; " X x W) b )

W
A
L

el
o
iy

e

3
e

|
Y
|
|
X

a "E:
s

i-

; g X ; ; x ] ] ; ; ; .
oo o Moo g g g mx N et e : ) , X . ; A )
i | i L xv.x....xv.vu.lu_v.. i i ) ) .
.w.njnv.nxnaxxnxnxnaa e ) .

lx | l- '

Sl S e e e

e A A g . e e : :

HH e Hﬂl“.!ﬂ!ﬂ!t!ﬂﬂllﬂ.l k. H““““ﬂ”ﬁlﬂﬂ"lﬂ i - lﬂﬁ HHI””H%I. l"l ""“"““"" Iﬂ .
B

.. . xxn .. .
an-__.x .. lr.nin annaxnanﬂxnnr_
"nunl L nnw . R A A T AL e R e A N )
L . I T L . AR AN R K R N MR EE R EER

" " ™ o ! o ! o o ! ! . .
N, H”H o e e HIHHIHHPHIHPH N FRHHH HHHHIHIHFIFIH HI .Ev.ﬂv.ﬂ?ﬂﬂlﬁﬂv. HIFHHHHHHHPEHF! EEX AL EENRENLZE

n..nax.xa....mr”nnx n__.“. 2o A k. _. _ o ] N ) s . ; ] oo (O N o e a.“.__”v.xv. o W xnn:afn._"l- oz e .“””:"luruuuxnn:“"u"l“n"""“"n"ln i b o
- Y L, -

g

]
y y I..Fl!
F E L 1 q i o F | - E o e i < 2 LA A
M I E_X 3 N MM N M M N EN N TRER A i ] HI!II!II | i
Illvl A X L H Ll E A N XN KN XX NEN N .Pvﬂﬂ Ilﬂll“li.l"l!. y k. LI
" llH 4

Sheet 5 of 8

R X

E o mm T E M oa Al W m am a a A A AKX e : !

N Wl e e N A o ) ; ] .
i o N N N i ; ; ; ;

T o TR A R e e e
. B N x ; .

N e ; ; ; ; : ;
o o wnnvﬂx“v.nnnxrxu”xx” Ao ; ; J ; !

X r“ ; .. ....
- P, h " ! - .-.

Jan. 26, 2010

HIHHHHH!P . ...
Hﬂﬂlﬂlﬂlﬂlﬂlﬂlﬂllxﬂr. [,

U.S. Patent



US PP20,688 P3

L4
L}

Ko e R Rk dr ke ke kd ke ko kN ko
Rk
e e e ke e he b bk ko ke kE

L

A
x I.H Illlllﬂlﬂlllllﬂlﬂlllﬂ |

n
,_. .
. ..H._.n—.rv.nnuxnanananannn l -I-.

| lll

e
e

._u.ﬁn%."u.._.."._.
v

L N N

L)
L L
F
i'b\"r#*#*\"_l'bl"_\"_l'bl"r N

i
R

L

L
b i
HHHH.HH.
b 4

‘2

L
]

Sheet 6 of 8

e
>
FY

L.

A

A HH

L HH
]

A

HH

A

F
]
b
F
)
]
o)
F

i i
e e
.x”xuxuxmxuxmx”n“xun“xnx xnr. .xmxux”xux“xnx“x A

R R R
.xxxnx::__.nn
n
n

Al
FY

|
Y
N
‘e
Y

. x
o R e
i

X

Xy

*bklklkb Fh FF

I*Ibl

L]

-
Ir

Jr:'r:'r
Frr

i
"
¥

¥
i i
bk kN h kb Kk kK kK

F ke kb h ke bbb e bbbk

b'r

r

Jan. 26, 2010

L

el
.x.r..x”xx

A

e x”x:mx ] iy
A A A e e ey
y

]
‘e
Y

)
‘2
Fod

Y
FY
FY

i

Y
2
2
e

FY
Y
FY
]

A, H“HHH“H”H”!HH”H“H”

A_A M MMM X A A J

N H”F”H”H“H”’.H?”F”’.”ﬂ” 1 k k J.Hu..u..ﬂv_u.fv. > ”.1”.?”1”1”.?”1” .”!H

R R I IR I IR II I

R HH.HH”..__WH.!H.HH.HH.HHHFHH”R : ” ” ” ”. ”v_”FF”.”H”””””.HH””””H“””.H”H“Hvi.v : ;

T N I I

A, W, L L X ML A RN AR RN KN (A A M X MK N A XN XN XX N N EEE LT XX N XX XA A X XN N o e i i

.H.__.HH”HHEHHH .HHHHHHﬂxﬂﬂxxﬂﬂxﬂﬁﬂﬂﬂxﬂlﬂxﬂxﬂx L .u_”HIﬂHEHHu__HHHH!HHH!HEHHHHHmHHHHHHHHﬂxﬂﬂﬂxxﬁxﬂﬂﬂ.ﬂﬁxﬂxxﬂﬁxﬂ.ﬂ : Hﬂﬂ.ﬂﬂ!ﬂﬂ“ﬂﬂxﬂxﬂ .HHH!HH!HH!HHH!.H.‘F.—.H
: .

>
EY

o
£
o

M
X
W

AR N W

?‘!x?'!!?!

o

]

.
)
)

]
.

2
»
i
o

o
X

]
‘2
A

i
!
i
-
!

-
o

x
|
FY

-
-]
Y

Y
FY
o

PM NN MR N NN

o

kL

i i i
oo o e
.

F
-
»
F
2
b J
F
-
-
F
-
-
F
-
k. ]
-

o,
F
Fd
£
e
W
£
M

>
o
X
>

A

)
)
W
)
)
)
|
Y
EY)
)
)
)
ot
L
L
M
|
|
)
|
|
|
|
|
|
e
)
)
)

Al
F

o HuHuHMHMHHHHHHHHHHHHHlHHHxHHHHH ” “ ”aHx”xHuHHHxHx”uHMHnHHHHwuHHHMHMHHHM”W_HHHHHM”HHHHHU. o , 2~ .r.xr.nvuv x.u_x > .x.u_x X R
el iy iy i e A e iy i il i i ey i i i i i i i i
vr.u_.xu_.v"u.r.u..v“jxrxxarannnxnnnnxuxxuan ~ u.axHu_xHau..xxxu.v"xxv.r.u.r.u__xu.xuaxxu”r.u.r.x.xu.r.uv"xxxr.uv"xxxxuxxaxxuxd.xxxrﬂxxr o
]

‘2

i

-
| E
Mo A MM
A

A
Al
i

o ”u__”u”u”n”nﬂunx“n“unxﬂxn ” . “xHxH..”u”v_”xxu”MHr.“uHn”r.Hu”MHn“uHxHr.“H“nuumnunﬂunnnn”uﬂnnnnn“u” ﬂ“ o

O A A U O A A A, A A A A A e A A

; A A A i A i i

A A A A A A i XA N
Coac e o e e o e e v e e e ara a aea a ae  a aea a a e a e e

A A i i

EE 0 A i

b A A A A i

I A A A i i e

o oA e e e e R R e A e A e A e ac e e e o ae e e e

x

r.

.___

H
o,
]
)
‘2
EY
)

|
b
b

|
o
i |
il
N A
ol
!

R P K N N D NN R KK e e KK K KK K KK XK
¥ d L d

o T T
. - ;
R !H H.H.JHJHJ!JHJ!JHH_HH_

a;

U.S. Patent



U.S. Patent Jan. 26, 2010 Sheet 7 of 8 US PP20,688 P3

J |
H

X

e o o o

2 XX
p_J

A
F!H.. 'HHHH o F!x?!

n

M
B
)
o




U.S. Patent Jan. 26, 2010 Sheet 8 of 8 US PP20,688 P3

Clementine x Orlando

Robinson
Ellendale (2N} Robin (2ZN)

Valley Gold' (2N)

FIGURE 7



	Front Page
	Specification
	Claims
	Drawings

