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New Citrus Cultivar ‘Nishinokaori’

Ryoji MaTsumoTo, Masashi YamamoTo, Takeshi Kunica, Naomi Okubal, Yoshio YAMADA,
Toshio TakaHARA, lwao Oivama, Denji IsHiucHl, Hirono MuraTa, Kensuke Asaba,
Hidekazu Ikemiva, Toranosuke SnicHiio, Katsuichi YosHinaGa, Shigeru UcHiHArRA and Hiroyuki IEki

Department of Citrus Research, Kuchinotsu, National Institute of Fruit Tree Science

National Agricultural Research Organization, Kuchinotsu, Nagasaki 859-2501, Japan

Summary

O ‘Nishinokaori’ was produced from a backcross between ‘Kiyomi’ tangor and ‘Trovita orange’. It was
registered as ‘Tangor Norin No.7’ and released as a superior tangor cultivar in 1997.

0 The tree vigor is medium to weak and the tree attitude is intermediate to spreading. It has tiny thorns at
young stage, but thorns disappear with the years. The cultivar shows a parthenocarpic habit and produces
nearly seedless fruits in spite of its male fertility. Seeds are monoembryonic. The fruit is 100-180g in weight
and the shape is oblate to obovoid. The rind is thin, orange to reddish-orange in color, and easy to peel.
Flesh is tender and juicy. Flavor is pleasant, aromatic, similar to orange flavor. The fruit ripens in late
December to early January. Acid is low (0.7 O 1.09/100ml) and the concentration of soluble solid is fairly
high (11 O 13%). ‘Nishinokaori’ is resistant to citrus scab like orange and is susceptible to citrus canker, but
more resistant than orange.

Key words: Citrus, tangor, seedless, orange flavor, fruit breeding, new cultivar
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Table 1. Seasonal changes in fruit characteristics of ‘Nishinokaori’, ‘Kiyomi’ and ‘Trovita’ orange in Kuchinotsu, Nagasaki.

. Date of Mean D/H . . Brix/acid Rind Flesh
Cultivar - . - . s Brix Acid .
analysis fruit weight index ratio colorY colorY
g g/100ml
Oct.13, 1997 128 114 9.3 2.25 41 1.0 5.0
Oct.27, 1997 132 121 10.8 1.92 5.6 3.6 4.0
Nov.12, 1997 142 113 111 1.58 7.1 6.2 55
Nishinokaori Nov.28, 1997 156 117 115 1.43 8.1 9.6 6.5
Dec. 8, 1997 158 124 12.0 1.18 10.2 8.9 6.0
Dec.22, 1997 148 117 13.0 1.20 10.8 8.7 8.0
Jan. 5, 1998 160 120 12.5 1.04 12.0 10.0 8.5
Jan.19, 1998 173 120 13.2 1.14 115 10.0 8.5
Oct.13, 1997 194 121 7.4 2.81 2.6 0.5 4.0
Oct.27, 1997 148 123 7.6 2.59 2.9 0.5 4.0
Nov.12, 1997 187 122 8.8 2.28 3.9 25 6.0
Kiyomi Nov.28, 1997 186 114 8.8 2.09 4.2 5.2 6.5
Dec. 8, 1997 235 121 9.7 1.92 5.1 5.4 7.0
Dec.22, 1997 164 124 10.1 1.63 6.2 6.5 7.0
Jan. 5, 1998 154 118 10.1 1.71 5.9 6.5 7.0
Jan.19, 1998 216 122 10.8 1.54 7.0 7.0 8.5
Oct.13, 1997 107 110 9.0 2.66 34 0.7 25
Oct.27, 1997 156 114 9.9 2.19 45 2.6 3.0
Nov.12, 1997 151 113 10.4 1.88 5.6 4.0 4.0
Trovita orange Nov.28, 1997 177 112 11.3 1.72 6.6 6.8 4.0
Dec. 8, 1997 186 107 11.0 1.50 7.3 6.8 5.0
Dec.22, 1997 144 107 12.6 1.53 8.2 7.3 5.5
Jan. 5, 1998 161 111 12.5 1.52 8.2 6.0 6.0
Jan.19, 1998 160 113 13.0 1.70 7.7 8.0 6.5

? (Diameter/height) x 100.
Y Index of color chart devised by Yamazaki and Suzuki (1980).
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Table 2. Tree characteristics of ‘Nishinokaori’ in various prefectures for local adaptability test in 1995.

. Occurrence Occurrence

Prefecture (District) Tree Spr_outmg Full of citrus of citrus

Attitude Vigor Thorn time bloom canker scab
Shizuoka (Shimizu) - Weak Medium - - Light None
Shizuoka (Izu) Intermediate Weak Medium Early April Late May None None
Aichi Intermediate Weak Medium Early April Mid-May Light None
Mie Intermediate Weak Few Late March Mid-May Severe None
Wakayama - - Few Early April Mid-May None None
Hiroshima (Mihara)  Intermediate Semi-weak Few Early April Late May Light None
Kagawa Spreading Medium Many Early April Mid-May None None
Ehime (Matsuyama)  Spreading Semi-weak Medium Early March ~ Mid-May None None
Ehime (lwagi) Drooping Weak Medium - Mid-May Light None
Kochi Spreading Medium Medium Late March Early May - -
Fukuoka Spreading Semi-weak Medium Late March Early May - -
Saga Intermediate Semi-weak ~ Medium Early April Mid-May None None
Nagasaki (Kuchinotsu) Spreading Medium Few Late March Mid-May Light None
Nagasaki(Omura) Intermediate Medium Medium Early April Mid-May Light None
Kumamoto Intermediate Medium Few Mid-April Late May Light None
Oita (Tsukumi) Semi-drooping Weak Medium Late March Mid-May None None
Miyazaki (Nango) Spreading medium Medium Late March Late May Light None
Kagoshima Intermediate weak Medium Late March Early May - -

Table 3. Fruit characteristics of ‘Nishinokaori’ in various prefectures for local adaptability test in 1995.

Fruit Rind Flesh Juice

Prefecture ] . % of . ; ; inani
(District) Weight _D/H ColorY Thickness Aroma Flesh Thickness Taste Grgnu- No.of Date qf Brix  Acid Rlp_enlng

(9) index’ (mm) weight of septa lation seed analysis (9/7100ml)  time
Shizuoka (Shimizu) 154 114 RO 23  Medium - Thin  Medium None 18 Jan.19 125 108  Mid-Jan.
Shizuoka (Izu) 178 106 11.0 4.7 Strong 76 Thin  Good Few 50 Jan.16 9.6 0.72 Early Jan.
Aichi 108 107 6.2 2.3 - 75 Thin - None 40 Jan.24 136 115 Late Jan.
Mie 132 110  Or 39 Medium 74 Thin  Good None 36 Jan.22 138 107  Mid-Jan.
Wakayama 175 116  Or 17 Weak 74 Thin  Medium None 35 Jan.19 129 081  Mid-Jan.
Hiroshima 182 121 RO 28  Medium 80 Thin  Good None 0.6 Dec.22 111 072 Mid-Dec.
Kagawa 158 107 94 2.8 Weak 80 Thin  Good None 03 Jan. 17 122 079  Mid-Jan.
Ehime (Matsuyama) 171 114 10.0 33 Weak 80 Thin  Good None 0.7 Dec.19 125 099 Mid-Dec.
Ehime (lwagi) 161 119  Or 33 Strong 84 - Good None 0.0 Dec.20 121 0.84 Mid-Dec.
Kochi 185 115  Or 32 Weak 82 Thin  Good None 41 Dec.20 129 097 Mid-Dec.
Fukuoka 154 9% RO 3.7 Medium 78 Thin  Good None 54 Jan. 17 113 079  Mid-Jan.
Saga 167 117 9.9 33  Medium 78 Thin  Good Few 44 Jan.22 111 100 Mid-Jan.

Nagasaki (Kuchinotsu) 131 131 8.0 2.1 Weak 79 Thin  Good None 34 Dec.20 123 103 Mid-Dec.
Nagasaki (Omura) 163 110 7.8 29 Medium 80 Medium Good None 11.0 Jan.19 124 102  Mid-Jan.

Kumamoto 141 141 RO 44 Strong 73 Thin ~ Good - 85 Jan.24 111 072  Mid-Jan.
Oita 135 120 100 25 Weak 81 Thin  Good Few 00 Jan.16 126 084  Mid-Jan.
Miyazaki (Nango) 226 108  Or 18  Medium 81 Thin ~ Good None 103 Jan.18 133 097  Mid-Jan.
Kagoshima 183 113 9.2 2.1 Strong 78 Thin  Good - - Feb.8 126 100 Early Feb.

* (Diameter/height) x 100.
Y Index of color chart devised by Yamazaki and Suzuki(1980). RO: Reddish orange, Or: Orange.
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Table 4. Resistance to citrus scab, citrus canker and citrus tristeza virus in ‘Nishinokaori’.

Disease severity indices or disease severity

Desease Cultivar

1993 1994 1995 1996
Citrus scab Nishinokaori - 0.0° 0.0 4.0
Dobashi Beniunshiu - 0.0 16.0 52.0

Citrus canker Nishinokaori D’ D B C

Dobashi beniunshiu DE D CD D

‘Suzuki Navel’ B C AB C

Citrus tristeza virus Nishinokaori - - 8.0 0.0

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

(citrus tristeza virus).
? Disease severity index:

(7 % leaf number of A)+(5 x leaf number of B)+(3 x leaf number of C)+(1 x leaf number of D) "

goooooooooooo

7 x leaf number of survey

100

Degree of occurrence of scab: A=most severe, B=severe, C=moderate, D=slight.
Y Degree of occurrence of canker: A=most severe, B=severe, C=moderate, D=slight, E=no symptom.

* Rate of occurrence of stem pitting(RSP):

(5 x twig number of #+)+(3 x twig number of +)+(1 x twig number of+) "

0000000005 x% twig number of survey

100

Degree of occurrence of stem pitting: #-=severe, = moderate, += slight.
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Fig. 1. Fruit of ‘Nishinokaori’.

Fig. 2. Fruiting branch of ‘Nishinokaori’.
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