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New Apple Cultivar ‘Chinatsu’

Junichi Sogjima, Yoshio Yosuma, Tadayuki Hanwpa, Hideo BessHo, Shichiro Tsuctiya, Tetsuo MAsuDA,
Sadao Komory, Tetsuro Sanapa, Yuji I1o, Kazuyuki Asg, Nobuhiro Kotopa, Shosuke SADAMORI,

Yoshiki Kasumura and Hidenori Kato

Apple Research Division NARO Institute of Fruit Tree Science
National Agriculture and Food Research Organization

Shimokuriyagawa, Morioka, Iwate 020-0123, Japan

Summary

‘Chinatsu’ is a very early maturing, relatively small red apple (Malus pumila MilL) released in 1998
by the National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries.
‘Chinatsu’ originated from a cross of ‘Akane’ X ‘Stark Earliest’ made in 1972. The tree was first selected
based on its fruit quality and growth habit in 1982, and was subjected to the regional trial, conducted at
18 research sites in 13 prefectures in Japan, as selection number Apple Morioka No.49 from 1989. It was
ultimately selected and released as ‘Chinatsu’ in 1998, and registered as No.9402 under the Plant Variety
Protection and Seed Act of Japan on October 18, 2001.

At NIFTS in Morioka the ‘Chinatsu’ fruit ripens in mid-August, about one week before ‘Kizashi’. The
shape of the fruit is round with a short peduncle, and the mean fruit weight is 205 g. The skin color of
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the fruit at harvest time is striped deep red. Russeting in the stem cavity occasionally occurs. The flesh

is crisp, juicy and subacid. Mean soluble solids content (Brix) in juice is 11.5% and titratable acidity as

malic acid averages 0.61 g/100 ml at harvest. The fruit maintains firmness and crisp texture for about

50 days in refrigerated storage at 1 - 4°C.

The tree is upright in shape, and medium in vigor, blooming at the same time as “Tsugaru’.

‘Chinatsu’ is cross-compatible with major commercial cultivars such as ‘Fuji’ and “Tsugaru’. ‘Chinatsu’

1s resistant to Alternaria leaf spot and seems to be moderately tolerant to scab.

Key words: Malus pumila, new cultivar, fruit breeding, very early maturing
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Fig. 1. Pedigree of the ‘Chinatsu’ apple.
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Table 1. Tree and fruit characteristics of ‘Chinatsu’
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BRMICBIT 2 REORAMISAFHT, &L’
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&5, BHBICIHERTE R DR <, INEHIZPRE
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BRI L > TEHERBEHIRL, BKZEEIT 250~
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compared to ‘Kizashi’ and “Tsugaru’ at Morioka %

Fruit
. Date of Date of .. Mean Color
Itivar/
Cultivar/rootstock full bloom  harvest Productivity Waight Shape Overaolas salue by S —
()] JHSC Y
Chinatsw/JM 2 May 16  Aug. 18a " Medium 205 a Round Deep red, stripe 0409 Medium
Kizashi/M.26 EMLA May 16  Aug.23a  Medium 174 a g::r,;al L Deep red 0408 Medium
Tsugaru/M.26 May 16 Sep. 20 b High 293b Round Vivid red, stripe 0407 Good
LSDoggs" 10d™ 77°
Table 1. (Continued)
Fruit
Soluble s
Cultivar/rootstock Flesh N colids iy * Duratioin of Shelf life” Remarks
firmness  Texture  Juiciness storage
Ibe) content (g/100ml) (days) (days)
(Brix %) ays
Chinatsu/JM 2 14.1 Medium Medium 11.5a 0.61b 53 6 Slightly poor coloration, aromatic
Kizashi/M.26EMLA 16.0 Medium Medium 13.3b 0.81c 53 5 Tart
Teugaru/M.26 119 Good High 1321 0.30a ¥ rudfirckive prcamveskdrog,
greasy when overripe
LSDgs5" NS 07" 011~
* Mean of 1992 to 1995.
¥ JHSC : Japanese Horticultural Plant Standard Color Chart.
* Titratable acidity as malic acid.
¥ Kept in a refrigeratorat 1 -4 °C.
¥ Kept in room condition.
" Mean separation using least significant difference at P =0.05.

*LSD s : least significant difference at the 0.05 level.

NS,", ™ : Nonsignificant at P<0.05, significant at P=<0.05, significant at P<0.01, respectively.
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Table 2. Cross compatibility of ‘Chinatsu’ %

2 (S genotype ¥)

(S genotype ¥)

Fruit set (%) Cross compatibility

Chinatsu(S,8 ) Shinano Sweet( S;.S5;) 63 Compatible
Akane(S§ ;8 2,) Chinatsu(.S,8) 40 Compatible
Fuji(S,8,) Chinatsu(.§,8) 73 Compatible
Golden Delicious( S,8 ) Chinatsu(.S,8 ) 86 Compatible
Hatsuaki(S38) Chinatsu(.S ;S ) 50 Compatible
Hokuto(S,;8,8,) Chinatsu(.§,S) 90 Compatible
Jonagold(S,;855 ) Chinatsu(.S;8>) 68 Compatible
Jonathan(S,8 ) Chinatsu(.S,S ) 80 Compatible
Kizashi(S,S5) Chinatsu(S,8 ) 70 Compatible
McIntosh( S ;5 S 25) Chinatsu(S,8 ) 80 Compatible
Orin(S,S,) Chinatsu(.§,8) 100 Compatible
Sansa(S5S ;) Chinatsu(.§,5 ) 89 Compatible
Sensyu(S; S ;) Chinatsu(.S,S) 68 Compatible
Tsugaru(S;.5,) Chinatsu(.S,S ) 59 Compatible
Chinatsu(.$,S>) Chinatsu(.S,S>) 15 Incompatible

“ Pollination tests were conducted in 1995, 1998 and 2000 using each 10 - 48 flowers per cross.
¥ Cited from Matsumoto (2008).
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Fig. 2 Bearing tree of ‘Chinatsu’ o
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Table 3. Tree and bearing characteristics of ‘Chinatsu’ in the regional trial (1995).

5 Tree Number of s
Lo.catlon Rootstock age Tree shape Tree vigor Number of spurs  axillary flower Leafing date Date of full  Date of Preharvest Produetivity
(City or town) bioom harvest drop

(Years) buds
Hokkaido 3 . < : .
(Sapporo) M.26 7 Upright Slightly strong Slightly many Slightly few Apr. 25 May 24 Aug. 28 Few Medium
Hokkaido
(Naganuma) M.26 7 Apr. 25 May 24 Aug. 30 Absent
Aomori Spreading - "

T 26K A y
(Kuroishi) M. MLA T TteraintEh Medium Many Few Apr. 9 May 10 Aug. 11
Iwate - Y .

(Morioka) JM2 6 Upright Medium Medium Many Apr. 9 May 12 Aug. 14  Absent - few Low
};?t::mmi) M.26EMLA 6 Slightly upright Slightly weak Medium Medium Apr. 9 May 12 Aug. 11 Few Low

s ¥
?:I):t‘:ixi) M.SA 5 Intermediate Strong Medium Medium Mar. 30 May 6 Aug. 4 Medium Medium
Akita ¥ :

M.2 3 v
(Yokote) 6 6 Medium Apr. 11 May 9 Aug. 16 Few
Aldta Marubakaido 7 Apr.10  May13  Aug. 16  Absent  Medi
(Kaztitio) akaido pr. ay ug. 5! edium
(YS‘::;:;““ Mitsubakaido 7 Upright Medium Few Few Apr. 3 May 5 Aug. 11 Absent - few
Fukushima .
(Fukushima) M.26 7 Spreading Weak Many Mar. 28 Apr. 28 Aug. 6 Absent
Fukushima ¥ : 2
.2 2
{Atubange) M.26 6 Intermediate Medium Apr. 4 May 4 July 29 Few
Gunma . . . .
M.26 7 Intermediate Medium Medium Apr. 6 May 3 Aug. 9 Few Medium

(Numata)
Yamanashi ¥ 1 56 5 Intermediate Medium Apr.22  July27
(Yamanashi)
Nagano y y .
(Suzaka) M.26EMLA 6 Slightly upright Medium Many Apr. 6 May 3 July 28 Absent
Toyama 2 5 5 3 F 2
(Uozw) Marubakaido 7 Intermediate Medium Medium Few Mar. 22 Apr. 26 July 24 ew Medium
Ishikawa M.26EMLA .
(Katazawa) /Seedling 7 Upright Weak Many Few Mar. 31 Apr. 28 Aug. 8 Absent Low
Tokushima 3794 7 Upright Medium Many Apr.22  July 19
(Kamiita)

* Intermediate between upright and spreading.

¥ Data of 1994.
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Table 4. Fruit characteristics of

‘Chinatsu’ in the regional trial (1995).

ficshizc. REOHBIEIEAHDOL OFFHT M)
EFHMEN/=A, BHORIGHTIE T'RE) S5l
N, BHTERSEONEOEN D REDOA&PEISR R
THdHIENHREIND.,

%1394 ~16.3 Ibs DT, F19138 lbsZERL /-,
BEE (Brix) BHEBERBHET EELRAETTTIZ.6%
EEMm o =0, LA DB TIZ11.3~15.1% DR
T, BEFOFEEL120% THhorz. U IBERIT
041~0.71 g/100 ml, 35055 g/100 mlZ=R L, BEEM
K<, DVERSRND, BWIEI2HAT TR /413
FRRE), 10T My, 3T IRAE) it
FoRPARE) SFlah, MEARES LTIk
MENTNEEEZLND.

HEFEHICEL T, 28ICBWTHEIIRT7H, 44
Ffi T5 B it &Gl S 417z,

3) mEEMMN

LR EERICBETAERRBOATHRE (R HH
MIATBUEAN  BRRERLMN T > 5 —0 A TR
BRUOEEMRITHET A E T REXRBRE (B
WG BOE N ACHEE SRS & DT TR BT 9T A

Mean “Soluble ;
1 Durat
Location frit  Gemeral Uniformity oo oo vuﬁealr)y Area and position of  Greasiness m’i‘" solids — Acidity 7 g o Shelflife ™
(City or town) weight  shape of fruit e 4 russet of skin ppe: " content  (g/100ml) ofstorage = "y )
JHSC {Ibs} & (days)
(Brix, %)
Hokkaido Moderately  Vivid red, ) . ) )
P 162 Round : s 0407  Smallinstemcavity Veryweak  Medium 153 121 0.63 Medium
Hokkaido Round - Moderately Deep red, i 4 : .
e I R il e s Stmall in stem cavity Medium 144 130 0.59 Medium
P 212 Conical Medium S‘:‘L’:’ii:;d' 0414  Smallinstemcavity ~ Absent  Medium 139 12.2 0.63 Medium - 7-10
e 237 Round  Good D::r‘i’p‘::' 0109  Smallinstemcavity  Absent  Medium 13.1 114 0.59 Medium a5 5
Imate, 185 Oblate Medium  DePTeddish o gp4 Meditm instem: Medium 148 15.1 0.6 Medium
(Kitakami) brown cavity
(“}';;’;i) 170 Round  Medium D“gr:f:‘“h 0708 Small in stem cavity Medium 148 116 0.50 Medium
&k;;m) 194 Round  Medium B".‘f:;:fid' 0106  Small in stem cavity Medium 133 12.0 0.54 Poor
Aktea 293 Oblate  Good Striped Medium instem Weak Medium 12.3 115 0.61 Medium
(Kazuno) cavity
Yamagata " Large around stem o Moderately
(Sagae) 228 Round Medium Deep red 0408 cavity Slightly poor 12.0 12.4 0.41 good
Pukishitia, . yq Round  Good Red . Slighlyletgeinaten Medium 121 13 0.48 Poor : 5
(Fukushima) cavity
Fukushima * ) gq Round  Medium Dark red . e 9.4 136 056
(Aizubange) cavity
Gunma 171 Oblate  Medium e Vividred, 2 Largeavound stem  y g, iy Poor 137 96 0.44 Medium
(Numata) striped cavity
‘(;fx‘u'::s‘;’u) 167 Oblate  Good Vivid red Smallin stem cavity  Absent . 156 121 0.56
Hagang 179 Round  Medium  Suongred, 0414 Medittm in stort Weak Poor 176 127 on Medium : 5
(Suzaka) striped cavity
Toyama 170 Round  Medium  DecPTed, o4ps  Stightlylargearound Poar 137 96 0.58 Medium : 5
(Uozw) striped stem cavity
lahikawa 183 Round  Medium  DecPreddish orop  -lersearoundstem Weak Medium 131 12,0 0.50 Good : 7
(Kanazawa) brown, striped cavity
Tokushima . Deep red, Large around stem .
(Kamiita) 131 Oblate Medium striped 0408 ) cavily Poor 16.3 114 0.59 Shghtli' poor
Average 187 138 120 0.55

* JHSC: Japanese Horticultural Plant Standard Color Chart.
? Titratable acidity as malic acid.

* Kept in a refrigerator.

™ Kept in room condition.

¥ Data of 1994.
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Table 5. Resistance of ‘Chinatsu’ to Alternaria leaf spot and scab.

1) Crane, M. B.and W.J. C. Lawrence. 1929. Genetical and

Field determination Inpculation
Disease Cultivar Peraaseentned . . - No. :t?ls:sion Tested/determined Stn.
Tenves Degree of infection ot leat
1994 1995 1994 1995 1994
Chinatsu 6.0 8.4 1.0 1.5 0 Aomori Apple Exp. Stn.
Alternaria leaf ~ Tsugaru 0 8.1 0 1.4 0
spot Fuji 8.3 23.4 14 43 1.1
Starking Delicious 76.6 51.0 23.3 9.9 42.2
Chinatsu 0.5 7.3 0.2 2.5 Hokkaido Central Agr.
Scab Sansa 0 0 0 0 Exp. Stn.
Tsugaru 23.3 34.3 9.9 16.2

* Alternaria leaf spot: Z(Index of infection X Number of infected leaves)/(6 X Number of determined or tested leaves) x 100.
Scab: Z(Index of infection X Number of infected leaves)/(3 x Number of determined or tested leaves) x 100,
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