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New Citrus Cultivar ‘Harehime’

Toshio YosHIDA, Hirohisa NESUMI, Terutaka YOSHIOKA, Mutsuko NAKANO,
Yuji ITo, Shoji MURASE and Fumitaka TAKISHITA

Department of Citrus Research, Okitsu, National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization
Shizuoka, Shizuoka 424-0292, Japan

Summary

‘Harehime’ is a relatively new citrus cultivar released in 2001 by the Department of Citrus Research,
Okitsu, National Institute of Fruit Tree Science, National Agriculture and Bio-oriented Research Organization.
It originated from a cross between ‘E-647 ( Kiyomi x ‘Osceola’ ) and ‘Miyagawa wase’ , made in
1990 at the Okitsu Branch of the Fruit Tree Research Station to breed superior early ripening mandarin-type
cultivars. It was selected as a promising hybrid in 1996, and had been subjected to the local adaptability tests
as ‘Kankitsu Okitsu 54’ , conducted at 29 prefectural experimental stations in Japan. It was designated and
registered as  ‘Mikan Norin No.14" on October 9, 2001 and also registered as No. 12069 under the Seed and
Seedlings Law of Japan on June 4, 2004.

The tree has medium vigor and its growth habit is between upright and spreading. It is resistant to citrus
scab and somewhat susceptible to citrus canker. The fruit is about 180g in weight and the shape is oblate.
The rind is orange in color, about 4 mm thick and easily peelable. The fruit surface texture is somewhat
smooth. The flesh is orange in color, relatively tender and juicy. The segment membrane is relatively thin and
tender. The fruit ripens in early December. Brix degree of juice is relatively low but the fruit quality is good
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because of low acidity and orange-like flavor. The flower has aborted anthers, and the fruit is usually seed-

less. When ‘Harehime' flowers are pollinated with other surrounding cultivars, the fruit contains few

seeds. For the production of high quality fruit, this cultivar is recommended for commercial cultivation in the

districts where the rainfall is relatively low in summer and autumn. It is also recommended for growing

under systems in which soil moisture can be easily controlled.

Key words: Citrus, mandarin, new cultivar, fruit breeding, seedless, orange-like flavor
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Table 1. Tree characteristics of 'Harehime' compared with 'Okitsu wase', 'Ootsu No.4 unshiu' and 'Aoshima unshiu' at Okitsuy,

Shizuoka (2000).
Tree Tree Density Thom Occurrence Occurrence Full
Cultivar growth of of of

vigor habit twigs Number Length  citrus canker citrus scab bloom
Harehime Intermediate Intermediate® Dense Many Short Slight None Mid-May
Miyagawa wase  Intermediate Spreading Dense None None None Mid-May
Ootsu No.4 Semi-vigorous Spreading Dense None None None Mid-May
Aoshima unshiu ~ Semi-vigorous Spreading Dense None None None Mid-May

% Intermediate between "upright" and "spreading”.

Table 2. Fruit characteristics of 'Harehime' compared with 'Okitsu wase', 'Ootsu No.4 unshiu' and 'Aoshima unshiu' at Okitsu,

Shizuoka (2000).
Date Fruit D/H  Rind Fruit  Thickness Pulp Juice Number Beginning ~ Full Time
Cultivar of weight thickness Peeling of segment Brix Acid of  ofrind rind of
analysis (g) index® (mm) puffing walls Firmness content (¢/100g) seeds coloration coloration maturation
Harehime  Dec.5 230 124 48 Easy None medium-thin Semi-tender Medium-high 9.0  0.76 0  EarlyNov. Mid-Dec. Early Dec.
Miyagawawase Dec.5 123 131 26 Easy Very slight medium-thin Tender ~ High 97 066 03 Early Oct. Early Nov. Early Nov.
OotsuNod4 Dec.5 149 140 37 Easy  Slight Medium Tender High 98 086 06 LateOct. Early Dec. Early Dec.
Aoshima unshiu Dec.5 157 141 37 Easy  Slight Medium  Tender  High 96 088 01 LateOct. Early Dec. Early Dec.

“ (Diameter/height) x 100.
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Table 3. Seasonal change of fruit characteristics of
'Harehime' compared with 'Okitsu wase', 'Ootsu
No.4 unshiu' and 'Aoshima unshiu' at Okitsu,

Shizuoka (2000).
Date rind Fruit
Cultivar of coloration Brix Acid
analysis  index” puffing’ (2/100g)
Harehime Nov. 20 3.1 0 87 0.78
Dec.5 6.9 0 9.0 0.76
Dec. 20 99 0.1 9.9 061
Okitsu wase Nov. 20 10 0.1 9.5 0.98
Dec.5 10 0.2 96 0.84
Dec. 20 10 12 9.8 0.69
Ootsu No4 Nov. 20 6.1 0 9.8 0.83
Dec. 5 8.1 05 9.8 0.86
Dec. 20 9.2 16 9.8 0.74
Aoshima unshiu  Nov. 20 5.2 0.1 9.0 0.87
Dec.5 9.1 05 96 0.88
Dec. 20 96 15 99 0.71

Z(:green 10:full coloration
¥ O:none 1:slight 2:medium 3:much
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Table 4. Tree characteristics of ‘Harehime’ in various prefectures for local adaptability test (2000).

Prefecture Tree Tree Density Thorn Occurrence Occurrence Fult
growth of of of
(District) vigor habit twigs Number Length citrus canker citrus scab bloom

Shizuoka (Okitsu) Intermediate Intermediate*  Dense Many Short Slight None Mid-May
Shizuoka (Shimizu} Intermediate Intermediate Semi-dense Many Long None None Mid-May
Mie Intermediate Intermediate Dense Few Short Slight None Early May
Wakayama Semi-vigorous Upright Dense Medium Short Slight None Mid-May
Osaka” Semi-vigorous Intermediate Intermediate Many Medium None None Early May
Hiroshima Intermediate Intermediate Intermediate =~ Medium 4 cm None None Late May
Yamaguchi (Ooshima) Intermediate Intermediate Intermediate Many Medium Medium None Mid-May
Kagawa Intermediate Spreading Dense Few Short None None Mid-May
Tokushima (Katsuura) Semi-weak Spreading Dense Few - None None -

Ehime (Matsuyama) Intermediate Intermediate Dense Many Medium None None Mid-May
Ehime (Nanyo) Intermediate Intermediate Intermediate Medium Short Mid-May
Ehime (Iwagi) Semi-vigorous Intermediate Dense Few Short None None Late May
Fukuoka Vigorous Intermediate Intermediate Few Short None None Mid-May
Saga Intermediate Intermediate Dense Few Short None None Mid-May
Nagasaki (Omura) Intermediate Intermediate Dense Medium Short Slight None Mid-May
Nagasaki (Kuchinotsu) Intermediate Spreading Dense Few Short Slight None Mid-May
Kumamoto (Matsubase) Intermediate Intermediate Intermediate  Medium Long None None Early May
Kumamoto (Amakusa)  Vigorous Intermediate Dense Few Short None None Early May
Oita (Kunisaki) Intermediate Intermediate Intermediate Medium  Medium Slight None Late May
Oita (Tsukumi) Intermediate Intermediate Intermediate Few Short Slight None Mid-May
Miyazaki (Nangou)” Intermediate Spreading Intermediate Few Short None None Mid-Apr.

# Growing in a plastic greenhouse without heating.

¥ Growing in a plastic greenhouse with heating.

* Intermediate between "upright" and "spreading".
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Table 5. Fruit characteristics of ‘Harehime’ in various prefectures for local adaptability test (2000).
Prefecture Date  Fruit D/H Rind Fruit  Thickness Pulp Juice Number Beginning ~ Full Time
of  weight thickness Peeling of segment Brix Acid  of of rind rind of
(District) analysis (g) index® (mm) puffing walls(mm) Firmness content (g/100g) seeds coloration coloration maturation
Shizuoka (Okitsu) Dec.5 230 124 48 Easy None Mediumthin Semi-tender Medium-high 99  0.76 0  EarlyNov. Mid-Dec. Early Dec.
Shizuoka (Shimizu) Dec.6 156 144 41 Easy None  Medium Tender High 91 080 0  Early Nov. Early Dec. Early Dec.
Mie Dec.5 147 128 43 Easy  Slight Thin  Intermediate Medium 91 061 0 EarlyNov. LateDec. Late Nov.
Wakayama Dec.20 137 126 38 Easy  None 025  Intermediate High 108 063 10 EarlyNov. Mid-Dec. Mid-Nov.
Osaka? Dec.5 206 122 34 Easy  None 015 Intermediate High 110 060 25  Mid-Oct. Early Dec. Early Dec.
Hiroshima Dec.6 174 128 45 Easy  None - Intermediate  Medium 111 082 0 EarlyNov. Mid-Dec. LateNov.
Yamaguchi (Ooshima) Dec.7 176 123 25 Easy  None Thin Tender High 105 076 0  Mid-Nov. Mid-Dec. Early Dec.
Kagawa Dec.5 221 151 42 Easy  Slight 018  Intermediate High 105 068 0  Early Nov. Early Dec. Early Dec.
Tokushima (Katsuura) Dec.4 197 126 38 Easy  None Thin  Intermediate High 105 081 0 - Late Dec. Late Dec.
Ehime (Matsuyama)  Dec.20 159 138 35  Semi-easy None Tender  Medium-high109 101  Few EarlyNov. Mid-Dec. Late Dec.
Ehime (Nanyo) Dec.15 169 118 37 Medium None  Medium Tender High 105 065 13 MidNov. Mid-Dec. -
Ehime (Iwagi) Dec.5 146 138 37 Easy  None Thin Tender High 117 079 0  EarlyNov. LateDec. Late Dec.
Fukuoka Dec.6 166 122 41 Easy  Slight 028  Intermediate High 90 091 27 MidNov. Mid-Dec. Mid-Dec.
Saga Dec.5 188 127 33 Easy  None Thin Tender Medium 103 083 30 Early Nov. LateNov. Mid-Dec.
Nagasaki (Omura) Dec.5 184 114 38 Easy None  Medium Tender High 107 073 24 LateOct. Early Dec. Early Dec.
Nagasaki (Kuchinotsu) Dec.19 166 132 23 Easy  None 023  Intermediate Medium 100 078 01  LateOct. Early Dec. Early Dec.
Kumamoto (Matsubase) Dec.5 231 131 43  Semi-easy None 020  Intermediate High 100 064 65 Early Nov. Early Dec. Early Dec.
Kumamoto (Amakusa) Dec.5 187 5.0 Easy  None Thin Tender High 104 079 37 EarlyNov. Mid-Dec. Early Dec.
Oita (Kunisaki) Dec.5 201 - 45 Easy  None - High 99 070 0 Early Nov. Mid-Dec. -
Qita (Tsukumi) Dec.5 218 119 45  Semieasy None 0.09 Intermediate - 92 080 34 LateOct. Early Dec. Early Dec.
Miyazaki (Nangou)’ Dec.20 176 135 28 Easy  None Thin Tender Medium 115 063 0  EarlyOct. LateNov. Late Nov.

2 Growing in a plastic greenhouse without heating.
¥ Growing in a plastic greenhouse with heating.
¥ (Diameter/height) x 100.
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Table 6. Resistance of ‘Harehime’ to citrus scab, citrus canker and citrus tristeza virus.

. . Degree of occurrence of diseases
Disease Cultivar
1998 1999 2000
Citrus scab Harehime 107 0.7
Dobashibeni unshiu 0.9 14
Spring  Summer gyt Spring  Summer gyt Spring  Summer gyt
leaves  leaves leaves  leaves leaves  leaves
Citrus canker Harehime CcDhY CD - CD C BC D C CD
Dobashibeni unshiu CD CD E D CDh E E D E
Suzuki navel B AB CDh C BC DE BC AB D
Citrus tristeza virus Harehime 0" 20.0 16.0

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

% Disease seversity index:

(7 X leaf number of A)+(5 X leaf number of B)+(3 X leaf number of C)+(1 X leaf number of D)

7 X total leaf number investigated

X 100

Degree of occurrence of citrus scab:A=most severe, B=severe, C=moderate, D=slight, E=none.

¥ Degree of occurrence of citrus canker:A=most severe, B=severe, C=moderate, D=slight, E=none.

X Rate of occurrence of stem pitting:

(5 X twigs number of +++)+(3 X twigs number of ++)+(1 X twigs number of +)

5 X total twigs number investigated

X 100

Degree of occurrence of stem pitting:+++=severe, ++=moderate, +=slight, -=none.
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Fig. 2. Fruit of ‘Harehime’.

Fig. 3. Fruiting shoots of Harehime’ .
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