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New Kumquat Cultivar ‘Puchimaru’

Toshio YosHIDA, Hirohisa NEsumi, Terutaka YosHIOKA, Hiroyuki IExI, Yuji ITo,
Mutsuko NAKANO, Isamu UENO, Yoshio YAMADA, Shoji MuURrAsE and Fumitaka TAKISHITA

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

National Agricultural Research Organization, Shimizu, Shizuoka 424-0292, Japan

Summary

0 ‘Puchimaru’ is a new kumquat cultivar released in 1999 by the Department of Citriculture (OKitsu),
National Institute of Fruit Tree Science, Ministry of Agriculture, Forestry and Fisheries. It originated from
a cross between Naga kinkan and ‘ Tetraploid Ninpou kinkan’, made in 1987 at the Okitsu Branch, Fruit Tree
Research Station to breed superior seedless cultivars. It was selected as a promising triploid hybrid in 1992,
and had been subjected to the local adaptability test as ‘Kankitsu Okitsu 49’, conducted at 17 prefectural
experimental stations in Japan. It was designated and registered as ‘Kinkan Norin No.1" in August 13, 1999
and also registered as N0.10379 under the Seed and Seedlings Law of Japan in July 10, 2002.

0 The tree is medium in vigor and intermediate between upright and spreading in growth habit. It is
resistant to citrus canker and considerably resistant to citrus scab. The fruit is about 11g in weight and
reaches 20g in the warm district. The shape is ellipsoid. The rind is deep orange in color and about 4 mm
thick. The oil glands are somewhat large and conspicuous but the fruit surface texture is smooth. The flesh
is orange in color and tender but juice content is relatively low. The rind is sweet and not bitter, and the
central part of fruit is not so acid. The fruit has very few or no seeds. The fruit ripens in January. This
cultivar is recommended for commercial cultivation at the warmer district of the citrus-growing areas in
Japan and in the greenhouse. It is also recommended for growing at home gardens.

Key words: Fortunella, kumquat, triploid, new cultivar, fruit breeding
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Table 1. Tree characteristics of ‘Puchimaru’ compared with Ninpou kinkan, Naga kinkan and ‘Tetraploid Ninpou kinkan’ at Okitsu,

Shizuoka (1998).

Tree Density Thorn Occurrence Occurrence
. Tree Full
Cultivar . growth of of of bl
vigor habit twigs Number  Length  citrus canker  citrus scab oom
Puchimaru Intermediate Intermediate Semi-dense Few Short None None Mid-July
Ninpou kinkan Weak Semi-upright Dense Few Short None None Early July
Naga kinkan Weak Semi-upright Dense None - None None Mid-July
Tetraploid Ninpou Weak Upright Intermediate  Many Short None None Mid-July

kinkan
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Table 2. Fruit characteristics of ‘Puchimaru’ compared with Ninpou kinkan, Naga kinkan and ‘Tetraploid Ninpou kinkan’ at

Okitsu, Shizuoka (1998).

Date  Fruit D/H Rind ) -y v Number of seeds Beginning  Full Time
Cultivar of  weight thick Juice B?X Ao of rind rind of

analysis (g) indext Surface Eﬁmr:sss Firmness ~ conent  (6) (9/1000) perfect Imperfect cojoration coloration maturation
Puchimaru Jan.9 113 87  Smooth 36 semifirm Low-medium 21.0 147 0.3 0.1  Early Nov. Early Jan. Early Jan.
Ninpou kinkan Jan.9  10.5 95  Smooth 3.0 semi-firm  Medium 20.1 1.38 5.4 0 Early Nov. Early Jan. Late Jan.
Naga kinkan ~ Jan. 9 9.8 69  Smooth 2.6 Firm  Medium-high 147  1.89 34 0.3 Early Nov. Early Jan. February
Tgtraplom_j Jan.9 1238 93  Smooth 44 Medium  Medium 192 093 47 0 Early Nov. Early Jan. Early Jan.
Ninpou kinkan

z (Diameter/height) x 100.
Y Whole fruit except seeds was mashed by a mixer and the mash was diluted 3 times with distilled water (W/V).
Brix value and acid content of the supernatant were measured. The values were tripled.
Table 3. Tree characteristics of ‘Puchimaru’ in various prefectures for local adaptability test (1998).
Prefecture Tree Tree Density Thorn Occurrence  Occurrence Full
(District) vigor growth O.f . of . of bloom
habit twigs Number  Length  itrus canker citrus scab

Chiba Semi-weak  Semi-spreading  Intermediate Few Short None None -
Kanagawa Intermediate Intermediate Semi-dense  Medium Short - - Mid-July
Shizuoka (Okitsu) Intermediate Intermediate Intermediate Few Short None None Mid-July
Shizuoka (lzu) Intermediate Intermediate Intermediate Few Short None None Mid-July
Mie Semi-weak Intermediate Dense Few Short None None Early July
Wakayama Intermediate  Intermediate Dense None - None None Early July
Hiroshima Intermediate Upright Semi-dense Much - None None -
Yamaguchi Intermediate Spreading Dense Few Short None None Early Aug.
Ehime (Matsuyama)  Intermediate Semi-upright Intermediate Much Short None None -
Ehime (Nanyo) Intermediate  Intermediate  Intermediate Few Short None None -
Kumamoto Intermediate Intermediate Intermediate Few Short None None Mid-July
Oita Semi-vigorous  Semi-drooping Dense Medium Short None None -
Miyazaki (Sadowara)  Intermediate Spreading Intermediate Few Short None None Late July
Miyazaki (Nangou) Vigorous Spreading Dense Medium Short None None Early July
Kagoshima Vigorous Upright Sparse Few Short None None Early July
Kagoshima® Vigorous Upright Sparse Few Short - - Mid-May
Okinawa Vigorous Upright Dense None - Slight - Mid-May

z Growing in a plastic greenhouse with heating.
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Table 4. Fruit characteristics of ‘Puchimaru’ in various prefectures for local adaptability test (1998).

Date  Fruit D/H Rind Juice Brix* Acid® Number of seeds Beginning  Full Time
Cultivar of  weight . — ofrind rind of
] ) thickness . . ' '
analysis (g) indexy Surface (mm) Firmness  content (%) (g/100g) Perfect Imperfect coloration coloration maturation
Chiba Feb.5 12 94 Smooth 2.1 Firm Rather low 19.8  1.39 0.2 14 - - -
Kanagawa Jan.20 9 93  Smooth 4.0 Soft Low 20.1 - 0.2 4.7 Mid-Dec. Early Mar. Late Feb.
Shizuoka (Okitsu) Jan.9 11 87  Smooth 3.6  semifirm Ratherlow 210 1.47 0.3 0.1  Early Nov. Early Jan. Early Jan.

Shizuoka (lzu) Jan.20 13 90  Smooth 46 - Low 197 0.90 0.6 22  Late Nov. - -

Mie Jan.19 10 87  Smooth 2.1 Firm Low 111 126 04 18 Mid-Dec. - -

Wakayama Mar. 19 15 88  Smooth - - Low 105 113 0.3 13 Late Nov. - Late Mar.
Hiroshima Mar. 18 12 95  Smooth 43 - Low 121 0.66 0.3 20 Early Dec. Early Feb. Mid-Mar.
Yamaguchi Mar. 20 14 87  Smooth 15 - - 139 289 14 18 Mid-Jan. Late Mar. Early Apr.
Ehime (Matsuyama) Jan.20 14 86  Smooth 3.7 Intermediate Low 192 255 0.5 18 - - -

Ehime (Nanyo)  Feb.25 11 91  Smooth 1.6 Soft - 186 172 1.3 05 - Late Dec. Mid-Jan.
Kumamoto Jan.21 10 84  Semismooth 4.1 Soft - 153  0.82 0.1 25  Early Dec. Early Feb. Early Jan.
Oita Feb.23 12 85 Semismooth 4.6 Soft Low 197 220 0 15  Early Nov. Mid-Dec. -

Miyazaki (Sadowara) Jan.20 22 88  Smooth 46 - Medium 153 049 2.0 1.0  Early Dec. Mid-Dec. Early Jan.
Miyazaki (Nangou) Jan.23 15 89  Semi-smooth 4.9 - Fairly high 183  0.80 0.2 1.8 Late Nov. - Mid-Jan.
Kagoshima Jan.16 16 91  Smooth - Intermediate Rather low 17.1  2.09 2.0 3.0  Late Nov. Early Jan. Mid-Jan.
Kagoshima® Dec. 11 22 86  Smooth - Intermediate Low 143 151 0.2 0.8 Late Oct. Late Nov. Mid-Dec.
Okinawa Jan.12 20 94 Smooth - - Medium 156  2.26 0.1 10  Late Oct. Late Dec. January

z Growing in a plastic greenhouse with heating.
Y (Diameter/height) x 100.
X See Table 2.

cOoolooooooooo40000002000
oooooooboooooooooooOo 400000
coooooobo7ooooOooOoOoOoOoOooosoon
ooooboooooboobooooooooobooooobboooon
coooooobooooooooooOooOooobooboooon
oooo
coooboodooboooooooooooooobooboOooon
coobooooboooooooooooooooboooon
cooooooooooooooon
cooboooobooooboooob 2gnoboOonOn
0015¢g00000000000000 2090000
cooooobooooobOooboz2gubOOobooOoon
oooooooooboooooooooooooboboooon
chOO0s40os0O00obobOoOoOoOoecnooonooon
oooboooobobooooobobooooi1oboooon
coooooobooooboo200003000000
cooobooooobooboooooooooooooboboooon
cooooooOooooooboooboobooonoon 1
cooboodoobb00100oooooooobooon
coobooobooobobobooooooooon s
O49mmO0000000COO03SmmOO0OOO0
ooooooooooooooooooooooboooon
cooooooboooooooooooOooobooboooon
oboooobOooooboOooDb100obobooooon
coooooobooboooboooooooOoil10b0O00on

goboooboooobooooboooooooooon
oobooooooooooooboOoooooooDo
gboooooobooooboOoooobooOoooosao
ow/NvOOOoO0oOoOoooooooooogooo3o00d
gbobooboooooi1ocob0z20000000000A0
obobooboonoooo2wo0obooboooooon
7s0000000b000O000obo0oo0oooboooog
ubooooooob4ooobooobooo1oon
gobooooooooooooboooooooooo
ooboooboooooooooboooobooooono
oboobobOobOoDbOo1200000000000A0
gobooobooooooooobooooboooooo
gobooooooi1020000000

ooboooooog

gobooobooooooooobooOooooOooono
OocCcTvOOOOOOODODODOOO0OD0O0O0OO Tables5O0 00
gboboooboooooooooboOooooooono
gboboooooooooooooboooooo: Oooo
U0’ oooobooooooooobooooboooooo
goboooobooooooooobooooboooooo
gobooooooooooooboooooOoooDo
bobooobooooooocoobOoOooooooono
goboooooooooooobooooooooDo
goboooboocooboocoobooboocrtvobooooo



14 00o0o0o0o0oooog 2002003

Table 5. Resistance of ‘Puchimaru’ to citrus scab, citrus canker and citrus tristeza virus.

Degree of occurrence of diseases

Desease Cultivar
1993 1994 1995 1996 1997
Citrus scab Puchimaru 2.0° 4.0 4.0 0.8
Dobashibeni unshiu 0 16.0 52.0 57.6
Citrus canker Puchimaru D D D E
Citrus tristeza virus Puchimaru 0 16.0 34.0 46.7

The data refer to the tests for the evaluation of disease resistance carried out at
Shizuoka Pref. Citrus Exp. Stn. (citrus scab), Kagoshima Fruit Tree Exp. Stn. (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) % 100

00000000000 O07x total leaf number investigated

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

* Rate of occurrence of stem pitting:

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

0000000005 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 ‘Puchimaru’.

Fig. 3. Fruiting branch of ‘Puchimaru’.



