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(57) ABSTRACT

The invention provides a new and distinct seedless, red-
fleshed grapefruit-like hybrid, containing extremely low lev-
¢ls of furanocoumarins associated with the “Grapefruit Juice

Eftect.”
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Latin name of the genus and species of the plant claimed:
Citrus maximaxCitrus parvadisi.
Variety denomination: ‘914,

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct hybrid
tree of pummelo and grapefruit, botanically known as Citrus
maximaxCitrus paradisi, and heremafter referred to by the
name ‘914°. Selection ‘914 arose from a cross of Low-acid
Pummelo (also known as Siamese Sweet or CRC 2240)x
Ruby Red grapefruit tetraploid; the latter originated from
undeveloped ovules taken from a chimeric, deep red sector of
a Ruby Red grapefruit through 1n vitro embryogenesis. The
cross was made 1n 2002 in the experimental orchard at Lake
Alfred, Fla. The oniginal seedling tree was top-worked onto
one scatlold branch of a tree 1n a cooperator’s orchard near
Vero Beach 1n 2004. The tree was 1dentified in 2008 as one
producing fruit with very desirable characteristics, including,
similarity to grapetruit in shape, color, and flavor. In addition,
it 1s essentially seedless, by virtue of 1ts triploid chromosome
number. Selection ‘914° has been asexually reproduced in
Vero Beach, Fla. by top-working mature trees of various types
with buds of ‘914°, and the fruit produced were true to type.
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SUMMARY OF THE INVENTION

The following are the most outstanding and distinguishing,

characteristics of this new cultivar when grown under normal
horticultural practices 1in Florida. A new and distinct seedless,
red-fleshed grapeiruit-like hybrid, contaiming extremely low
levels of furanocoumarins associated with the “Grapetruit
Juice Effect.”

BRIEF DESCRIPTION OF THE DRAWINGS

This new pummelo grapefruit hybrid tree 1s 1llustrated by
the accompanying photographs, which show the tree form,
toliage, and fruit. The colors shown are as true as can be
reasonably obtained by conventional photographic proce-
dures. The photographs are of a tree approximately 8 years
old. FIGS. 1 to 5 were taken of the original tree 1n the spring-
time.

FIG. 1—Shows the overall plant habit including foliage
and fruit.

FIG. 2—Shows mature fruit hanging on the tree.

FIG. 3—Shows a close-up of mature leaves.

FIG. 4—Shows a close-up of the mature fruit with the rind
present.



US PP26,177 P3

3

FIG. 5—Shows a close-up of the mature fruit with the rind,
and cross-sectional view of the fruit when cut 1n the center,
showing typical size, shape, color, and lack of seeds.

DETAILED BOTANICAL DESCRIPTION

The following detailed description sets forth the distinctive
characteristics of ‘914°. The present botanical description 1s
that of the varniety grown on an 8-year-old top-worked tree,
rootstock undetermined, near Vero Beach, Fla. The colors

(except those 1n common terms) are described from The
R.H.S. Colour Chart published by The Royal Horticultural
Society in London (second edition), 1n association with the
Flower Council of Holland.

Selection ‘914” produces nearly uniform red-fleshed and
relatively large fruit (averaging 680 g) that substantially
resemble grapefruit in shape, color, and overall appearance,
although 1t would 1n most cases be percerved as different from
standard grapefruit. There 1s an obvious red blush on the peel,
which enhances 1ts attractive appearance. The most unique
and potentially valuable attributes of the fruit are its stmilarity
to grapefruit 1n flavor and aroma, 1ts sweeter taste (a conse-
quence of slightly higher sugars and lower acidity than nor-
mal grapefruit cultivars), and the extremely low levels of the
furanocoumarin compounds (in order of their inhibitory
eifect on human cytochrome P450 (CYP) 3A4: paradisin C,
6',7'-dihydroxybergamottin {6,7-DHB}, and bergamottin),
implicated in the so-called “Grapetruit Juice Effect” (GJE).
This effect occurs through furanocoumarin-induced inhibi-
tion of cytochrome P4350 involved with metabolism of medi-
cations, and the subsequently increased blood levels of active
ingredient of these drugs. Because of the GJE, many physi-
cians recommend avoiding grapefruit consumption when tak-
ing certain medications to control blood pressure, cholesterol,
and other conditions.

Fruit of ‘914’ reach suilicient maturity for harvest in Octo-
ber 1n most seasons, and can be held on the tree until February
or March, depending on winter weather conditions. The seg-
ment walls are medium-soft, yet with suificient strength to
maintain integrity when separated. Fruit contain abundant
juice within soft juice vesicles. Juice samples analyzed in
carly February 2012 averaged 9.9 Brix, 0.99% acidity, for a
ratio o1 10.0; in contrast, Ruby Red grapefruit harvested at the
same time averaged 9.2 Brix, 1.21% acidity, for aratio o17.6.
In fruit of Hudson grapefruit, the concentrations of the most
inhibitory furanocoumarins, paradisin C, 6,7-DHB, and ber-
gamottin, were 8.6, 18.5, and 15.6 mg/1, respectively. In juice
of ‘914, the concentrations of 6,7-DHB and bergamottin
were 1.5 and 0.7 mg/1, respectively, with no paradisin C (the
most inhibitory, bio-active furanocoumarin detected.

Although fruit size 1s large, it 1s not too large for current
juice extraction machinery. Consequently, ‘914’ has commer-
cial potential for both fresh market and processed juice made
from packinghouse eliminations. Tree structure and leaf char-
acteristics are similar to grapefruit, although leaves more
closely resemble the pummelo parent foliage type; they
exhibit slightly thicker and broader leal blades, and more
conspicuous venation, typical of polyploid citrus plants.

Phenotypic Description of Citrus maximaxCitrus
paradisi (‘9147)

Classification:
Botanical —Citrus maximaxCitrus paradisi.
Common name.—Pummelo grapetruit hybrid.
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Parentage:
Female parent—Low acid pummelo (also known as

Siamese sweet or CRC 2240).

Male parent.—Tetraploid Ruby Red grapetruit.
1ree:
Ploidy.—Triploid.
Size—Medium large.
Ivee height.—2.4 m to 2.7 m 11 unpruned.
1vee spread.—3.5 mto 4.0 m (observed on an 8-year-old

tree).

Vigor.—Vigorous, growing shoots o1 40 cm to 50 cm or
more, typically from strong spring flush.

Density—Canopy 1s quite dense with spread-out
branches.

Form.—The tree has a nearly obloid shape; the tree
produces both upright and lateral branches prior to
fruiting. Lateral branches tend toward medium angles
and exhibit drooping after fruiting has commenced.

Growth habit (current season).—Upright and drooping
branches with fruits.

Trunk and branches:

Trunk texture.—Smooth.

Trunk diameter.—Because the original tree was a top-
worked tree, the trunk at the typical height for mea-
suring diameter 1s not of the same variety.

Crotch angle—Major tree branches and the tree trunk
formed a 40-degree crotch angle.

Trunk bark color —RHS 199C (greyed-brown); irregu-
larly striated with RHS N189A (greyed-green) and
RHS 189B (greyed-green).

Branch length—Up to 3 to 4 meters from the first crotch
point to the tip of leal branch.

Branch texture.—Relatively smooth with small thorns
and spines.

Branch color (shoots from previous flush, havdened, and
4 mm to 5 mm in diameter)—RHS 139A (green).

Leaves:

Size (lamina average).—Length: 150 mm. Width: 90
mm. L/W ratio: 1.6-1.9.

Thickness —Regular and average for commercial pum-
melo.

Type—Simple.

Shape.—Elliptical.

Apex—Retuse.

Base.—Acute to sub-obtuse.

Margin —Entire, undulate.

Surface—Upper surface: Glabrous. Lower surface:
Medium veins that are pinnately netted.

Color—Upper surface: RHS N137A (green). Lower
surface: RHS 138B (green).

Petiole—Shape: Brevipetiolate (shorter than leaf
lamina); junction between petiole and lamina 1s
articulate.

Width (petiole wing).—Relatively broad with obvious
wing expansion. Shape (petiole wing): Obovate.

Length: 27 mm. Width: 13 mm. Color: RHS N137A
(green).
Flowers:

Type —Hermaphrodite.

Flower arrangement.—Single flower and flower clus-
ters grow from leal axillaries and branch terminals,
cach tlower branch consisting of 2-7 flower clusters,
one cluster normally consisting of 7-10 flowers.

Flower born—Flower branches are derived from the
stems of flush from previous year.
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Flower diameter.—Fully opened tlowers with diameter
between 43.8 mm to 53.7 mm.

Flower depth.— Typical flower depth between 20 mm to
25.6 mm.
Flower bud:

Initial visible flower bud shape.—Round dome-shaped.
Initial visible flower bud length.—3-4 mm.
Initial visible flower bud diameter.—3 mm.
Mature flower bud shape (before opening).—FElongated

olive shape.

Mature flower bud length (before opening).—18 mm to
19 mm.

Mature flower bud diameter (before opening).—11.5
mm to 12 mm.

Color.—RHSNN145A (yellow-green) for initial visible
flower bud.

Petals.—Number: 5. Shape: Flat, spatula shaped. Apex

shape: Smooth, acute shaped. Base shape: Even
Obtuse. Color: Upper surface: RHSNN135C (white).

Lower surface: RHSNN155C (white) with RHS149D
(vellow-green) spots distributed toward to the petal
apex.

Margin—Smooth. Length: 13 mm. Width: 7.5 mm to
3.0 mm.

Sepal—Number: 4 per tlower. Shape: Short, flat, delta-
shaped, with short acute angle at apex. Length: 4.6
mm. Width: 7.3 mm. Apex shape: Acute triangle
shape. Margin: Smooth. Color: RHS 145C (yellow-
green).

Pedicel —Length: 13.5 mm to 15.4 mm. Diameter: 1.8
mm to 2.4 mm. Color: RHS142C (green).

Flower blooming period:

First bloom.—Varies annually, but always between late
February (early) to early April (late).

Full bloom.—Full bloom generally in mid-March.

Fragrance.—Fragrant.

Reproductive organs:

Fertility —Sets fruit parthenocarpically, when covered
to exclude bees. Being triploid, 1t produces essentially
unviable pollen and usually no seeds. Stamen:

Number—27.

Length.—12.5 mm to 14 mm.

Pistil—Number: 1. Color: RHS 142D (green). Length:
11.0 mm. Diameter: 2.0 mm to 2.7 mm.

Stigma color.—RHS 134B (yellow-green).

Style—Length: 8.3 mm. Diameter: 2.0 mm to 2.4 mm.
Color: RHS 142D (yellow-green).

Ovary.—Shape: Oval-shaped. Diameter: 3.8 mm to 5
mm. Color: RHS 144C (yvellow-green).

Anther—Length: 1.5 mm. Width: 0.6 mm. Color: RHS
13C (yellow).

Anther filament length.—8.2 mm to 10.0 mm.

Pollen amount.—Abundant.

Pollen color (general)—RHS 13 A (yellow).
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Fruit:
Average weight (per individual fruit).—680 g on aver-
age.
Size—Medium for pummelo, large for grapefruit, uni-
form.
Length.—115 mm to 125 mm.

Width.—1235 mm to 140 mm. Shape: Round and slightly
bell-shaped. Shape (cross-section): Round. Apex:
Truncated and smooth. Apex cavity: None. Base: No
neck. Base cavity diameter: 7 mm to 8 mm.

Harvest.—Date of first pick: Mid-October. Date of last
pick: Fruit can remain on the tree 1n good condition
until mid-March.

Fruit stem length.—16."7 mm on average.

Fruit stem diameter.—4.4 mm on average.

Fruit stem color—RHS 138B (green) with RHS 198B
(greyed-green) stripes.

Rind:
Adherence.—Albedo (mesocarp) to fresh (endocarp) 1s
somewhat loose, relatively easy to peel.
Thickness—Medium to thick, 9.0 mm to 13.5 mm.
lexture—Medium soft.

Color—Flavedo (epicarp): Range from RHS 22C (yel-
low-orange) to RHS 22A (vellow-orange). Albedo
(mesocarp): RHS 29D (orange). Stylar end: Closed.

Rind oil cell density.—88 to 100 per square centimeter.

Flesh:
Number of segments.—Average 13 segments per fruit.
Segment walls —Medium soit with suificient strength to

maintain ntegrity as separated.
Juice.—Abundant.

Color.—Uniformly RHS 39B (red).
lexture —Solft.

Vesicles.—Medium thickness.
Length.—15 mm to 16 mm on average.
Diameter.—2.5 mm to 3.0 mm on average.

Eating quality (early February 2012).—Grapetruit-like
flavor and aroma, including some characteristic bit-
terness, usually associated with grapefruit flavor. In
addition, the flesh of ‘914" 1s juicier and more melting,
than typical grapefruit.

Soluble solids (average).—9.9 Brix, contrasted with 9.2
for Ruby Red grapefruit. Acidity (average): 0.99%,
contrasted with 1.21% for Ruby Red grapefruit.

Ratio.—10.0 vs. 7.6, therefore ‘914 tastes sweeter than
grapeiruit.

Seeds: Most fruit are completely seedless, though occasion-
ally 1 or 2 tully developed seeds may be seen.
What 1s claimed 1s:
1. A new and distinct pummelo grapefruit hybrid plant as
shown and described herein.
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