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New Apple Cultivar ‘Santaro’

Junichi Soesmva, Hideo BessHo, Yoshio YosHipa, Tadayuki HaNiupA, Tetsuo Masuba, Sadao Komory,
Shichiro TsucHiva, Yuji ITo, Tetsuro Sanapa, Kazuyuki Ase, Nobuhiro KoTopa, Hidenori KaTto

and Yoshiki KAsHIMURA

Apple Research Division,
Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Shimokuriyagawa, Morioka, Iwate 020-0123, Japan

Summary

‘Santaro’ is a midseason, triploid, subacid, large red apple (Malus pumila Mill.) released in 2000 by
the National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries.
‘Santaro’ originated from a cross of ‘Hatsuaki’ x ‘Starking Delicious’ made in 1976. The tree was first
selected on the basis of its fruit quality and growth habit in 1986 and was subjected to the regional trial,
conducted at 18 research sites in 13 prefectures in Japan, as selection number Apple Morioka No.50 from
1989. The cultivar was ultimately selected and released as ‘Santaro’ in 2000 and registered as N0.11257
under the Plant Variety Protection and Seed Act of Japan on March 26, 2003.
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At NIFTS in Morioka the fruit of ‘Santaro’ on M.26 EMLA rootstock ripens early in October, about
137 days after full bloom. The shape of the fruit is round with a mean fruit weight of 356 g. The skin

color of the fruit at harvest time is almost 100% red blush. The texture of the flesh is moderately fine,

crisp and juicy. Mean soluble solids content (Brix) in juice is 12.5% and titratable acidity averages 0.69

0/100 ml as malic acid at harvest. The fruit maintains firmness and crisp texture in refrigerated storage

for about 80 days at 1 to 4 °C.

The tree is medium in vigor, spreading in shape and productive with medium preharvest drop. It

blooms 1 day after ‘Jonagold’. ‘Santaro’ is cross-compatible with major commercial cultivars such as

‘Fuji’ and ‘Tsugaru’ since the S genotype is S3S¢S,g, and is resistant to Alternaria leaf spot.

This cultivar is also regarded as a promising processing cultivar for its fruit quality and productivi-

ty.

Key words: Malus pumila, new cultivar, fruit breeding, cultivar description, processing
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—— Starking Delicious

Fig.1 Pedigree of the ‘Santaro’ apple.

—— Golden Delicious
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Fig. 2 Tree of ‘Santaro’ on JM 7 (8-years-old).

Table 1. Characteristics of ‘Santaro’ compared to ‘Sensyu’ and ‘Jonagold’ at NIFTS, Morioka 2.

Fruit
Date D. ks
Tree Leafing of ate Col 1
Cultivar/rootstock Y . full of Productivity " Mt.aan olor value
age date u. harvest * weight Shape Over color by Appearance °
bloom * (@ JHSC"®
. Solid deep red,
Santaro/M.26EMLA 9 Apr.13b" May 18 Oct. 2 a High 356 a Round . 0409 Good
attractive
Sensyu 17  Apr.l6c¢ May 19 Oct. 8 a Medium 256 b Conical Red, stripe 0415 Medium
/Marubakaido : . ’
. Solid deep red,
Jonagold/M.26 16 Apr.lla May 17 Oct.25 b High 316 b Round . 0409 Good
attractive
Significance ¢
Among cultivars - £ NS * % - *
Among years - EES * %k NS - NS
Table 1. Continued.
Fruit
. . Soluble Duration
Cultivarfrootstock Greasiness  Cracking Flesh wlids Acidity” o Shelf
of at stem . firmness ° Texture”  Juiciness ™ K life’
okin® cavity molding (Ibs) content  (g/100 ml)  storage (days)
s (Brix, %) (days) s
Santaro/M.26 EMLA Weak Absent Absent 14.4b Modfeiflz;tely High 12.5a 0.69 ¢ 83 12a
Sensyu . . . .
Marubakaido Medium Medium  Absent 13.5a Fine High 13.0 a 0.44 a 78 29b
Strong . .
Jonagold/M.26 . Absent Absent 15.4b Medium High 13.9b 0.55b 63 23 b
when overripe
Significance
Among cultivars - - - * - - % 3k % 3k NS *
Among years - - - NS - - NS NS NS NS

* Average of 1994 - 1997.

¥ Tree age in 1997.

* Date when continuous bud breaking was observed on more than three terminal buds.
" Date when 70 to 80% flowers of terminal flower buds blossomed.

¥ Date when maximum harvesting was performed in a day.

" Classified into three classes: Low(standard cultivars: Akane, American Summer Pearmain); Medium(Fuji, Tsugaru); High(Jonagold,
Mutsuw).

* JHSC: Japanese Horticultural Plant Standard Color Chart.

® Classified into three classes: Poor(standard cultivar: Indo); Medium(Fuji); Good(Starking Delicious).

* Mean separation within columns by Ryan's method, Z=0.05.

NS, #*, * % : Nonsignificant, significant at Z=0.05, significant at Z=0.01, respectively.

P Classified into four classes: Absent(standard cultivar: Fuji); Weak(Jonathan); Medium(Sensyu); Strong(Jonagold).

° Flesh firmness was measured using a penetrometer (FT327; McCormick Fruit Technology, USA) with an 11.1 mm probe.
" Classified into three classes: Coarse(standard cultivar: Ralls Janet); Medium(Fuji, Tsugaru); Fine(Sensyu).

™ Classified into three classes: Low(standard cultivar: Indo); Medium(Jonathan); High(Fuji, Hokuto).

! Titratable acidity as malic acid.

K Kept in a refrigerator at 1 - 4°C.

! Kept in room condition.
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Fig. 3 Fruit of ‘Santaro’.
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Table 2. Cross and self compatibility of © Santaro’.

No. of Fruit set at No. of

2(S genotype *) (S genotype *) Year flowers  harvest time  seeds Compatibility

pollinated (%) per fruit
Santaro(S ;89S »5) Sekaiichi(S ;.5 5) 2011 30 0 Incompatible
Santaro(S ;8¢S 25) Yoko(S ;S ,) 2011 30 0 Incompatible
Santaro(S ;548 55) Korei(S 58 5) 2011 30 0 Incompatible
Santaro(S ;8 9.5 »5) Sekihikari(S ;.5 55) 2011 27 4 1.0 Incompatible
Santaro(S ;8¢S 25) Holly(S 4.5 55) 2011 30 0 Incompatible
Santaro(S ;84S ) Starking Delicious(S ¢S 2) 2011 30 0 Incompatible
Santaro(S ;8¢S 55) Sansa(S ;S ;) 2011 30 70 4.4 Compatible
Santaro(S ;84S 55) Tsugaru(S ;S ;) 2011 30 53 3.1 Compatible
Santaro(S ;89S »5) Fuji(S,;.S ) 2011 30 63 4.4 Compatible
Santaro(S ;8¢S 45) Santaro(S ;.8 ¢S 45) 1995 45 47Y Unclear
Santaro(S ;84S 55) Santaro(S ;54 55) 2011 30 40 1.3 Unclear

” Cited from Matsumoto (2008).
Y Fruit set at 5 weeks after pollination.
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