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A New Citrus Cultivar ‘Ariake’

Yoshio YAMADA, Naomi OKUDAI, Ryoji MATSUMOTO,
Masashi YAMAMOTO, Toshio TAKAHARA,

the late Iwao OIYAMA, Denji ISHIUCHI, Kensuke ASADA,
Hidekazu IKEMIYA and Hirono MURATA

Kuchinotsu Branch, Fruit Tree Research Station
Kuchinotsu, Nagasaki 859-25, Japan

Synopsis

‘Ariake’ was produced from a cross between ‘Seike navel’ (Citrus sinensis
Osbeck) and ‘Clementine’ (C. clementina hort.ex Tanaka) . It was registered

as ‘Tangor Norin No.4’and released as a superior tangor cultivar in 1992. The
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tree vigor is rather poor and the tree form is spreading. The cultivar shows a
strong parthenocarpic habit and produces nearly seedless fruits. It is fairly
resistant to citrus scab and moderately resistant to citrus canker. The same
characteristics apply to satsuma mandarin. The weight of the fruit ranges from
170g to 200g and the shape is similar to that of a navel orange, except for parts
of the stylar and stem ends. The fruit has no navel and sometimes displays a
low-necked form. Rind is not so adherent and has excellent flavor. The fruit
ripens in mid- to late December. Acid is fairly low (0.8~0.9%) and The
concentration of soluble solids is high (12~13%) . The flesh is tender, bitter-

less and juicy.

Key words: Citrus, tangor, seedless, navel orange, Clementine, fruit
breeding.
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Table 1. Seasonal changes in fruit charactistics of ‘Ariake’ , ‘Morita navel’ orange and ‘Clementine’
(pollen parent) at Kuchinotsu, Nagasaki in 1990.

o .
Cultivar Date O.f I\f{i?tn .D/ H, f/;)esolf Brix Acidity ljgz:(igiﬂtlf Rind
analysis weight index weight value ratio color?
g % %

Sep .28 94 108 77.2 7.8 1.84 4.2 0.8

Oct .15 138 108 80.0 9.1 1.64 5.5 0.8

Ariake Nov. 8 133 106 83.0 11.2 1.12 10.0 6.3
Nov.26 161 110 82.7 11.5 0.85 13.5 7.0

Dec .10 143 106 79.2 12.8 1.91 14.1 7.5

Dec .21 157 106 77.4 12.0 0.83 14.5 8.7

Sep .28 160 111 76.5 7.9 2.53 3.1 0.9

Oct .15 178 115 82.1 8.8 2.80 3.1 1.0

Morita nevel Nov. 8 216 102 83.0 10.7 2.10 5.1 4.1
Nov.26 247 124 82.1 11.6 1.81 6.4 5.0

Dec .21 248 111 81.2 12.0 1.77 6.8 6.8

Sep .28 68 119 74.6 8.8 2.36 3.7 0.3

Oct .15 82 112 78.6 9.3 1.87 5.0 0.6

Clementine Nov. 8 103 116 77.0 10.6 1.04 10.2 8.6
Nov.26 104 120 74.9 11.6 0.89 13.0 10.8

Dec .22 107 123 72.8 12.8 0.92 13.9 11.0

z (Diameter/height) X 100.
v Index of coler chart developed by Yamazaki and Suzuki (1980) .



Table 2. Tree characterisitics of ‘Ariake’ ,
local adaptability tests in the years 1990 and 1991.
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navel orange and Clementine in various prefectures for

Tree . Occurrence Occurrence
Prefecture Cultivar Sprf)utmg bf‘ull of citrus of citrus
Habit Vigor? Thorn  tme oom  .onker  scab
Shizuoka? Ariake Spreading Moderate Very few Mar.30 May 14 Moderate Slight
Clementine  Spreading Moderate None - May 18 — —
Wakayama Ariake Moderate 4.0 Few Mar.28 May 18 Moderate —
Ariak
] ) riake . Semi-spreading 6.0 Few Apr.10 May 23 None None
Hiroshima Murakami o
Semi-uprifht 5.0 Few — - None None
(Tora) navel .
Ehime” Ariake Moderate 6.0 Moderate — May 8 Moderate None
Seike navel ~ Moderate 7.0 Few - May 7 Moderate None
Kochi Ariake Spreading 5.0 Few Late Mar. — Slight None
Kumamoto Ariake Spreading 4.3 Moderate Mar.26 May 15 Slight None
Oita Ariake Spreading 6.5 Moderate — - Slight None
Ariake Semi-spreading 4.0 Moderate Mar.26 May 24 Slight -
Fukuoka® Seike navel  Semi-spreading 5.0 Few Mar.26 May 19 Slight -
Clementine Semi-spreading 4.0 Few — — - —
Kagoshima Ariake Spreading 7.0 Few - — Slight —
Ariake Spreading 7.0 Few Mar.7 Apr.28 Slight None
Nagasaki®* Morita navel Moderate 7.0 Few Mar.7 May 2 ModerateNone
Clementine Spreading 7.0 None Mar.19 May 6  Slight None

z Visuual evaluation rating on a scale of 10=very vigorous and 1=very poor.

¥ Observed in 1991, or other perfectures observed in the year 1990.
* Kuchinotsu Branch, Fruit Tree Reseach Station.
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Table 3. Fruit characteristics of ‘Arirake’ , navel orange, ‘Clementine’ in various prefectures for local
adaptability test in the years 1990 and 1991.

Fruit Rind
Prefecture  Cultivar Coloring Maturation D/H  Weight Thick-
Uniformity . . . R Color Aroma
time time index® (g ness (mm)
Shizuoka®  Ariake Moderate Early Dec. Mid-Dec. 106 202 Orange(7.0) Medium  Medium
Clementine Good Early Dec. Mid-Dec. 126 103 Reddish orange(10.0) 2.9 Medium
Wakayama  Ariake - Early Dec. Mid-Dec. 107 170 Deep orange(9.3) 3.8 Medium
Ariak
Hiroshima Mr]:alfam' Poor Mid-Nov. Mid-Nov. 101 192 Orange(7.1) 3.0 Medium
u i
Moderate Mid-Nov. — 107 236 Yellowish orange(6.6) 3.9 -
(Tora)navel
ime¥ i Early Dec. .
Ehime Arllake Good Mid-Nov. arly Dec. 106 141 Orange 2.5 Medium
Seike navel - 114 239 - -
Kochi Ariake - Late Oct. Early Dec. 102 196 Orange 3.6 Medium
Kumamoto  Ariake - Mid-Nov. Late Nov. 102 144 Orange(8.8) 3.6 Strong
Oita Ariake - Late Nov. Early Dec. 100 196 Deep orange(9.5) 4.4 Medium
Fukuoka® Ariake Early Dec. Mid-Dec. 200 Deep orange(9.5) 2.5 Medium
Seike navel Good Early Dec. Mid-Dec. 103 246 Orange Medium -
Clementine Early Dec. Mid-Dec. 103 Reddish orange Thin -
Kagoshima  Ariake - -~ - 11 99  Orange(10.0) 3.3 Medium
Nagasaki* Ariake Early Dec. 107 154  Orange(8.7) 2.8 Weak
Morita navel Good Early Dec.February 111 248  Orange(6.8) - Medium
Clementine December 123 107  Reddish orange(11.0) — Medium

2 (Diameter/height) X 100.
¥* See Table 2.
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Table 4. Resistance to citrus scab, citrus canker and citrus tristeza virus of ‘Ariake’.

Disease severity indices or disease severity

Disease Cultivar
1988 1989 1990
Citrus scab Ariake 0% 0 6.4
Dobashi beniunshiu 16.1 8.9 15.0
Ariake — E¥(0)* E(2.9
Citrus canker? Suzuki navel - B(71.4) C(47.6)
Dobashi beniunshiu — C~D(6.2) D~E.7
Citrus canker? Ariake — C D
Citrus tristeza virus Ariake — 30V 20

The data refer to the tests for the evaluation of disease resistance carried out at
Shizuoka Citrus Exp. Stn. (citrus scab), Kinan Citrus Center, Mie Agr. Res. Cent
(citrus canker?), Kagoshima Fruit Tree Exp. Stn. (citrus canker?), and Ehime
Prefectural Fruit Tree Exp. Stn. (citrus tristeza virus) .

* Disease severity index:

(7% leaf number for A) + (5X leaf nember for B) + (3 X leaf nember for C) + (leaf nember for D)
X100

7X leaf nember at survey

Degree of occurrence of scab: A=most severe, B=severe, C=moderate, D=slight.
v Degree of occurrence of canker: A=most severe, B=severe, C=moderate, D-=slight.
v Rate of occurrence of stem pitting (RSP):

(5% twig number for #) + (3 X twig number for +) +twig number for+)

X 100
5X twig number at survey

Degree of occurrence of stem pitting: # =severe, +=moderate, + =slight.
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A New Citrus Cultivar ‘Ariake’

Yoshio YAMADA!' | Naomi OKUDAI'?| Ryoji MATSUMOTO,
Masashi YAMAMOTO,
Toshio TAKAHARA, the late Iwao OIYAMA!® | Denji ISHIUCHI'*
Kensuke ASADAY®
Hidekazu IKEMIYA'® and Hirono MURATAY’

Kuchinotsu Branch, Fruit Tree Research Station
Kuchinotsu, Nagasaki 859-25, Japan

Summary

Navel orange is a major commercial cultivar that matures early. Although navel orange
production is lower than that of iyokan, natsudaidai and hassaku, it is still an important
cultivar in Japan. However, the production of navel orange has decreased because the fruit has
a somewhat acid taste and shows a low flesh quality in December which coincided with the
most important marketing season in Japan. Moreover, it is susceptible to citrus canker which
lead to a severe reduction of yield. Therefore, we carried out studies to produce a sweet orange
type of citrus cultivar.

Since 1964, a citrus breeding program has been conducted at the Kuchinotsu Branch, Fruit
Tree Research Station which resulted in the production of new citrus cultivars for the Japanese
humid and cool conditions. Six cultivars has been released so far.

‘Ariake’ is an early maturing cultivar with fruit characteristics comparable to those of
sweet orange. ‘Ariake’ was produced from a cross between ‘Seike navel’ (Citrus sinensis
Osbeck) and ‘Clementine’ (C. clementina hort.ex Tanaka) at the Kuchinotsu Branch in 1973.
The scion of the original tree was top-worked onto a young satsuma mandarin to shorten its
juvenile period in September 1974. It was numbered T-783 and was selected primarily in 1978
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and distributed as ‘Kuchinotsu No .13’ were for sixth local adaptability test. This test involved
20 experiments in prefectures where citrus where growing in 1987.

‘Kuchinotsu No.13" was selected thereafter as a superior tangor cultivar in 1992, It was
named ‘Ariake’ and registered as ‘Tangor Norin No.4 ’and released as a new cultivar by MAFF
on July 17, 1992 and also registered as No.3942 under the Seeds and Seedlings Law of Japan
on March 14, 1994.

The characteristics of ‘Ariake’ are as follows.

1. The tree vigor is rather poor and tree form is spreading. Generally, it has some thorns
at a young stage, but they disappear after a few years.

‘Ariake’ shows strong parthenocarpic habit and is nearly seedless.

2. The weight of the fruit ranges from 170g to 200g and its shape is similar to that of a navel
orange, except for parts of the stylar and stem ends. The fruit has no navel and sometimes
displays a low-necked form. The rind is not strongly adherent and has excellent flavor.
The fruit ripens in mid-to late December. Acid content is fairly low (0.8~0.9%) and the
concentration of soluble solids is high (12~13%) . The flesh is tender, bitterless and juicy.

3.‘Ariake’is fairly resistant to citrus scab and moderately resistant to citrus canker.
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Fig.1. Fruit of ‘Ariake’ tangor

Fig.2. Fruiting branch of ‘Ariake’ tangor
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