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New Apple Cultivar ‘Kotaro

Junichi SOEjIMA, Hideo BESSHO, Yoshio YOSHIDA, Tadayuki HANIUDA, Tetsuo MASUDA,
Sadao KOMORI, Shichiro TSUCHIYA, Yuji ITO, Tetsuro SANADA, Kazuyuki ABE,
Nobuhiro KOTODA, Yoshiki KASHIMURA and Hidenori KATO

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

Summary

‘Kotaro' is a sweet, midseason, medium-sized red apple (Malus pumila Mill) released in 1998
by the National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and
Fisheries. Kotaro originated from a cross of Fuji x ‘Hatsuaki made in 1976. The tree was
first selected based on its fruit quality and growth habit in 1986 and was subjected to the local
adaptability test, conducted at 20 research sites in 15 prefectures in Japan, as selection number
Apple Morioka No.56 from 1991. The cultivar was ultimately selected and released as Kotaro’
in 1998 and registered as N0.9403 under the Plant Variety Protection and Seed Act of Japan on

(2010410 A 15 HZfF - 20124 2 3 3 HHD)
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October 18, 2001.

At NIFTS in Morioka the Kotaro fruit ripens in late October, 157 days after full bloom, almost
the same time as Jonagold. The shape of the fruit is slightly oblong to round with a mean fruit

weight of 250g. The skin color of the fruit at harvest time is almost 100% red blush and can be

dulled by a grayish scarfskin. Small cracking at the stem cavity occasionally occurs. The texture of

the flesh is medium, firm, crisp and juicy. The fruit quality is excellent, mean soluble solids content

(Brix) in juice is 14.5% and titratable acidity averages 0.37g/100 ml as malic acid at harvest. The

fruit maintains its firmness and crisp texture for about 80 days in refrigerated storage at 1 -4 C.

The tree is productive without preharvest drop, strong in vigor and spreading in shape, blooming

about 4 days after ‘Fuji’. Since the S genotype of Kotaro is S,S; this cultivar is cross-compatible

with major commercial cultivars such as ‘Fuji’ and Tsugaru. ‘Kotaro is resistant to Alternaria

leaf spot.

Keywords: Malus pumila, new cultivar, fruit breeding, cultivar description.
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Table 1. Characteristics of Kotaro compared to Jonagold and ‘Fuji’ at Morioka “

Fruit
’ y Date of Date of Laov M
Cultivar/rootstock Leafing date * % « Productivity call .
£ full bloom harvest weight Shape Over color Cali valuue Appearance '
by JHSC
()
Kotaro/M.26EMLA Apr. 19 May. 21 Oct. 26 Medium 246 Oblong to round Solid deep red, attracive 0408 Good
Jonagold/M.26 Apr. 11 May. 17 Oct. 26 High 311 Round Solid deep red, attracive 0408 Good
Fuji/M.26 Apr. 13 May. 17 Nov. 10  Medium 337 Round Strong red, stripe 0415 Medium
Table 1. (Continued)
Fruit
o Soluble -
Cultivar/rootstock  Greasiness e Core Figh 8 q . solids Acidity ® Duratlom" Shelf life ™
e at stem . firmness Texture Juiciness of storage
of skin ¥ molding content (g/100ml) (days)
cavity (Ibs) (Brix, %) (days)
Kotaro/M.26EMLA  Absent Few (2%)" Absent 184 Medium High 145 0.37 83 32
Jonagold/M.26 Strong when overripe Absent Absent 165 Medium High 14.0 0.57 60 20
Fuji/M.26 Absent Few Absent 16.1 Medium High 14.7 0.39 120 60

* Average of 1995-1997.

¥ 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, Mutsu).
"' JHSC: Japanese Horticultural Plant Standard Color Chart.

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

® 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).

Y Titratable acidity as malic acid.

" Kept in a refrigerator at 1-4C.

" Kept in room condition.

' Data of 1996.

Table 2. Self and cross compatibility of Kotaro' .

% (S genotype *) 4 (S genotype ”) Fruit set (%) Compatibility
Kotaro (S;Ss) Kotaro(S; S;) 0 Incompatible
Hacnine (S;S;S,) Kotaro(S; S;) 0 Incompatible
Akane (S;S.;) Kotaro(S, Sy) 83 Compatible
Fuji (S;S,) Kotaro(S; S;) 74 Compatible
Golden Delicious (S.S,) Kotaro(S;S;) 90 Compatible
Hatsuaki (S;Ss) Kotaro(S; S;) 78 Compatible
Hokuto (S;S;Ss) Kotaro(S; S;) 80 Compatible
Jonagold (S.SS,) Kotaro(S; Sy) 70 Compatible
Jonathan (S;S,) Kotaro(S; S;) 80 Compatible
Kizashi (S.S;) Kotaro(S; S) 76 Compatible
Mclntosh (S,,S2;) Kotaro(S,; S;) 80 Compatible
Mellow (S-S;) Kotaro(S,; Sy) 86 Compatible
Orin (S-S;) Kotaro(S; Sy) 86 Compatible
Sansa (S;S;) Kotaro(S; S;) 78 Compatible
Sensyu (S;S;) Kotaro(S; S;) 85 Compatible
Starking Delicious (S,S»)  Kotaro(S;S;) 78 Compatible
Toko (S.S;) Kotaro(S; S;) 46 Compatible
Tsugaru (S;S;) Kotaro(S; Sy) 85 Compatible -!_

* Cited from Matsumoto (2008). Fig. 3 Fruit of ‘Kotaro’



. PR SRR

BREORE ST 20gqIZET, Vard—nF BX
O AL IhAhsv, BREMEE~RLERET, T
ROBREIL T55], OB T, B hogEs
FTEL RS T IO homEsEid E] ERiE
(] THAH REGITERE (EZKLP"JFLWJF’“%‘Z@T
fiE 0408) T, BESHEMPEL(HFCT L. EFEIC
RAN =T AX DIEET B, %ﬁwkééir¢J
TR T8, REOREIER (4], fiboREL [1E]
Tho, REUSUTDFEEZ V., FMEOESBLIUK
24 e, P’ﬂ:i@?ﬁéfﬂi [E] THo.

FBAERIIEND, FIZLD I HEITNE
Ua%Ea0H 5.

RLOOBITEMET, REXE [H] THs HETO
ALEIIE T, K&ESIZ [H] ThoE. LrUDFAER
o X=F (RIS

REROBIIEET, O OOBEOREL (] TH
A, RO XL 184lbs T, VaF TN F R A

DAV, EoE ] T P EC, BTz
BN EEDSEV. ADIFALLR ., BEROBEE 4]
T, FERETH.

W (Brix) 2 145% TRREL, &L EFEEET
HDH. HEEE () IEBEE) X YVatI—-1
Eh il &L LFEEE®037¢g/100ml #i % )
L, HEREMCAERASENS. ki, BiEFsi
Bt S0 L0 HLd, Vata—- b LhE
M, 1~4TCowE T8 H, BREHEAIN T RWE
AN (ER) T32HEIART, RAeMEE LR E
Ve

BRRE L

. REEDY - BFURTERRICE T IEEOER
ﬁ%%@@iﬁ%ﬁﬁﬁﬁ%%i’ﬁﬁéﬁﬁﬁﬁ%
1996~1997 4E B A R RGBS - At SR AR
FIEEE (ESHERE) »oEH L.

1) B s LUHEEY

Table 3 & Table 4 IR AR L7z, B 9GHTC
BIRME F 72120 R BRI, 5 AT CRIRME & srtE oo Fp i,
SHBAT T ELZRR L HESI N, BEIE 5
FrC [58] F/20d (R, 128 [#], 18T
[RRFF| LHEENLZIEDS, PE~PRHNLEE
AbNb. EEBOFEBREIL 2HBHT (4] T
(R4 | 3EHT [H] LHESH, HENEHEE
AoND. WEAEFEOBEIX 4SBT Tl ], 1Tl d],
2HETT (4] LHESNA. BFEIESITIC L DT
K&, 3A2TH~4 A 30 HofiEIZH -7/, wEEH

#1475 2012

EEBRICAH2ZTH~6 H7THIZDRY, BTk -T
Vatbd-LF Lh1~7H, HL LHI~5HE
N BEFIAERD &7z,

REORBINETWERTFN, HREEMET, @
MEATHET T 10 A LA, FHREEAY, BFEI LW,
FREHEREM T, (WRBREEIIY, EFREARTB LU
THIRE, BILEAET, ANNEERT, BB ERET
T 10 Bty dvieEEREN, BEFREERET, EWEA
B, MHEATET, HEBEREETS L OUSEITIT,
FBEHEHT T 10 A T4, dem@ELificig 1l HL*J
THot. WA LHIER £ ToHEITSET
T 146~168 H, £HTFIE 160 HTH- 7. ﬂ%m
W ' YarId-= K, FE AL FHWLET
OYHER A AL L 297249 OIEERINIEHTIZ
FoT Vatd—=nF LH0~11HES 5L X
N 0~37 HE 2o 72, BT L AR OEIIKE W
M, LT 2R ORI Vs ﬂ‘j‘—}lx
BRI, LB TH B LR
NAH. NHERERIE (4] ~ 4] LEHMis e, 1[1’_51#
IR L Tid, 68T T &), 58T ], 1%
T{&] £ SN, kt*ﬁiﬁﬁ*‘i"i"é‘l‘ét“@%% EEZLNA.

BEARISHRICETAEREY AZENY (B Mo
E‘Zﬁiﬁ{i%tj\%'u BREsE vy ¥ — 0 AZWERT) B &
UEERFIZET 4bipE 7 g2 seilintg (B o5l
j?ﬁfl%/\ihﬁhﬁi?’té‘ﬁf TR R SISO AR TR o 3
HERYG) OUFEREBERIC BT AR EIRPU e SRy
BA Table 4 2R L7 Uy TOFERETH LB EE
LI LT, ﬂ‘]fﬁ*)rﬁi% BV BREER L UREHR
FEILRIRPUED oW 5 T 1T A EeREm b o 728
PREEIRSE S0 LB PIEr o7 F,
MEEBEERRIC BT RBOHEI BN D2
L, ‘TAAS BHAEERICE L Tyt B
TAHIEPHSPI ol —F, BRI L TIEE
RIET, BSREICBWCIEBRED 2255 L5
EDLNEEIZDH o 72

2) BRI

Table 5 iR EZ R L2, REORE IEHA
IC& - T176~351g LAWK E L, @%FTFEHIL 263g
T, VarI— K »362g &AL ®320g & Hh
Ehods. BEIEAELZ LEMAELFHOT 52 500%
Pol, REORHCIZI12EFTITEL 8BETT [#]
EEHIIS N, fiVCIGEBMBITTHELEZONS.
REGITRO~ERET, MEITHETH L., e
MaFELLEOL, SRR EFMT 25040



BlES ) IHHE 297597

Table 3. Tree and bearing characteristics of Kotaro compared with Sensyu', ‘Starking Delicious , Jonagold',

‘Hacnine', Yoko or ‘Fuji’ in the local adaptability test (Mean of 1996 and 1997)%

(Igijt;intoxvnf Cultivar Rootstock Tree age”  Tree shape” Tree vigor ™ i‘g:f‘e v of i\l‘;ilbreguo;jflllax'y
Hokkaido Kotaro M.26 7 Slightly upright Medium Medium Many
(Sapporo) Fuji M.26 17 Spreading Slightly strong Medium Medium
Hokkaido Kotaro M.26 7 - - - -
(Naganuma) Hacnine' M.26 9 - - - -
) Aomori Kotaro MZ6EMLA 7 Spreading Medium - -
(Kuroishi) Fuji MZ26EMLA 11 - - - -
i Kotaro M26EMLA 9 Spreading Strong Many Many
(I;K;i:‘?oka) Jonagold M.26 16 Spreading Medium Many Many
Fuji M.26 12 Spreading Strong Medium Many
wiwme Kotaro M26EMLA 7 Slightly spreading Medium Medium Medium
(Kitakami) Fuiji M.26 11 Slightly upright Medium Medium Medium
o Kotaro M9 () 7 Spreading Medium Many Medium
X’g;ﬁ) Jonagold M.26 14 Intermediate ® Medium Medium Medium
Fuji M.26 11 Intermediate Medium Medium Medium
. Akita Kotaro M.26/Marubakaido 7 Intermediate Medium Many -
(Yokote) Fuji M.26 13 - - - -
) Kotaro Marubakaido 7 - - - -
%};‘an Jonagold M26 18 - - - -
Fuji M.26 8 - - - -
Yamagata Kotaro MZ6EMLA 7 Spreading Slightly weak Many Few
(Sagae) Jonagold M.26 19 Spreading Medium Medium Few
Fukushima Kotaro M.26 7 Spreading Medium Many Medium
(Fukushima) Jonagold M26 21 Spreading Weak Many Medium
) Kotaro Marubakaido 7 Intermediate Medium - S
5{111:?)}:1;22) Jonagold M.26 22 Intermediate Medium - -
Fuji Marubakaido 25 Intermediate Medium - -
Tharaki® Kotaro M.26 5 Spreading - Strong Many Medium
(Daigo) Fuji Marubakaido 33 Spreading Strong Medium Few
Tochigi Kotaro M.26 7 Intermediate Medium Medium Medium
(Utsunomiya) Fuji M.26 7 Intermediate Strong Medium Few
Gunma Kotaro M.26 7 Intermediate Medium Many -
(Numata) Fuji M.26 12 Intermediate Strong Many -
Nagano Kotaro M26EMLA 6 Slightly upright Medium Many Many
(Suzaka) Fuji M.26EMLA 10 Intermediate Slightly strong Medium Medium
Nagano Kotaro M.26 7 - Medium - -
(Shimoina) Starking Delicious M. 9 - - Weak - -
Toyama Kotaro Marubakaido 7 Spreading Medium Many Medium
(Uozu) Yoko Marubakaido - Spreading Medium Many Few
Ishikawa Kotaro M.26EMLA/Seedling 7 Upright Strong Many Few
(Kanazawa) Sensyu M.26 12 Intermediate Medium Medium Few
Gifu Kotaro M.26 7 Slightly spreading Slightly strong Shightly many Medium
(Hida) Fuji M.26 17 Spreading Strong Medium Few
Fukuoka Kotaro M9 7 Intermediate Strong Many Many
(Yukuhashi) Fuji M.26 15 Intermediate Strong Medium Many
Kotaro (20)° 6.5 - - - -
Avearge Jonagold (6)" 178 - - - -
Fuji (14)° 147 - - - -

? See Table 1 for the evaluation of each trait.

¥ Tree age in 1997.

* Classified into three classes: Upright (standard cultivar: Orin); Intermediate {Tsugaru, Starking Delicious); Spreading (Golden Delicious).
¥ Classified into three classes: Weak (standard cultivar: Jonathan), Medium (Starking Delicious); Strong (Fuji, Mutsu).

¥ Classified into three classes: Few (standard cultivar; Sensyu); Medium (Fuji); Many (Golden Delicious). )

¥ Classified into three classes: Few (standard cultivar: Starking Delicious). Medium (Tsugaru); Many (Golden Delicious).

' Data of 1997.

* Intermediate between upright and spreading.

¥ Number of locations data were averaged.
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Table 3. (Continued)?

AP SERT I 72

i 45145 2012

Location (City or town) Cultivar Leafing date Date of full bloom  Date of harvest Preharvest drop” Productivity
Kotaro Apr. 29 Jun. 3 Nov. 10 Absent High
Hokkaido (Sapporo) . .
Fuji Apr. 28 Jun. 1 Nov. 10 Absent High
Kotaro Apr. 30 Jun. 7 Oct. 31 Absent -
Hokkaido (Naganuma)
Hacnine® Apr. 27 Jun. 5 Oct. 27 Absent -
Kotaro Apr. 17 May. 20 QOct. 20 - -
Aomori (Kuroishi) B
Fuji Apr. 13 May. 18 Nov. 12 - -
Kotaro Apr. 20 May. 23 Oct. 28 Absent - Few Medium
Iwate (Morioka) Jonagold Apr. 14 May. 20 Qct. 28 Absent - Few High
Fuji Apr. 15 May. 19 Nov. 11 Absent - Few Medium
Kotaro Apr. 14 May. 17 Oct. 14 Medium Low
Iwate (Kitakami)
Fuji Apr. 9 May. 16 Nov. 17 Few Medium
Kotaro Apr. 4 May. 14 Oct. 23 Absent High
Miyagi (Natord) Jonagold Mar. 28 May. 7 Oct. 20 Absent High
Fujt Mar. 30 May. 9 Nov. 23 Absent High
Kotaro Apr. 14 May. 18 Oct. 21 Absent - Few Medium
Akita (Yokote) .
Fuji Apr. 11 May. 14 Nov. 12 Absent - Few -
Kotaro Apr. 21 May. 22 Oct. 19 Absent High
Akita (Kazuno) Jonagold Apr. 16 May. 21 Qct. 21 Absent High
Fuji Apr. 17 May. 21 Nov. 13 Absent Medium
Kotaro Apr. 8 May. 13 Qct. 17 Absent - Few -
Yamagata {Sagae)
Jonagold Apr. 3 May. 10 Oct. 8 Absent - Few -
Kotaro Mar. 31 May. 6 Oct. 21 Absent Medium
Fukushima (Fukushima) . .
Jonagold Mar. 27 May. 2 Oct. 14 Medium Medium
Kotaro Apr. 10 May. 13 Oct. 24 Absent -
Fukushima (Aizubange) Jonagold Mar. 31 May. 9 Oct. 18 Few -
Fuji Apr. 5 May. 11 Nov. 21 Absent -
. Kotaro Mar. 28 Apr. 28 Oct. 7 Absent -
Ibaraki * (Daigo)
Fuji Mar. 28 Apr. 25 Nov. 4 Absent -
Kotaro Apr. 3 May. 4 Qct. 9 Absent - Few -
Tochigi (Utsunomiya)
Fuji Apr. 2 May. 3 Nov. 15 Absent -
Kotaro Apr. 3 May. 8 Oct. 21 Few Medium
Gunma (Numata)
Fuji Apr. 3 May. 6 Nov. 13 Few High
Kotaro Apr. 13 May. 12 Oct. 18 Absent - Few Medium
Nagano (Suzaka)
Fuji Apr. 8 May. 8 Nov. 15 Absent - Few High
) Kotaro Apr. 2 May. 5 Oct. 18 Few -
Nagano {Shimoina) X
Starking Delicious Mar. 31 May. 4 Sep. 28 Many -
Kotaro Mar. 27 Apr. 31 Oct. 11 Few High
Toyama (Uozu) .
Yoko Mar. 27 Apr. 28 Oct. 9 Absent - Few Medium
Kotaro Mar. 28 May. 6 Oct. 12 Absent High
Ishikawa (Kanazawa) .
Sensyu Mar. 21 May. 2 Sep. 25 Absent Medium
Kotaro Apr. 11 May. 14 Oct. 14 Absent - Few -
Gifu (Hida)
Fuji Apr. 10 May. 12 Nov. 17 Few Medium
Kotaro Mar. 31 Apr. 27 Oct. 4 Few Medium
Fukuoka (Yukuhashi) .
Fuji Mar. 26 Apr. 25 Nov. 9 Few Medium
Kotaro (20)* Apr. 9 May. 13 Oct. 18 - -
Avearge Jonagold (6} * Apr. 4 May. 11 Oct. 18 - -~
Fuji (14)" Apr. 8 May. 11 Nov. 14 - -

z

See Table 1 for the evaluation of each trait.

¥ Classified into three classes: Few (standard cultivars: Fuji, Sansa), Medium (Jonathan. Sensyu. Starking Delicious); Many (Toko. Tsugaru).

* Data of 1997.

¥ Number of locations data were averaged.
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Table 4. Resistance of ‘Kotaro' to Alternaria leaf spot and scab.

Field determination * Inoculation test”

Disease severity

Experiment station Disease Cultivar Ratio of infected Disease severity Ratio of infected ;
, . , index (0-100) or
leaves (%) index (0-100) leaves (%) disease severity
Kotaro 69 127 333 787
. . Tsugaru 36 06 0 0
Aomori Apple Exp. Stn. Alternaria leaf spot .
Fuiji 222 39 533 200
Starking Delicious 62.8 15.1 100 65.6
Kotaro 40.1 1817 - + ¥
Hokkaido Central Agr. Exp. Stn.  Scab Sansa 0 0 - kS
Tsugaru 255 113 - +

* Average of 1994-1996.
¥ Data taken in 1996.

* Disease severity index of Alternaria leaf spot: ¥ (Index of infection X Number of infected leaves)/ (6 X Number of determined or tested leaves) X 100.
Indices of infection classified by the number of sporulating lesions per leal: 0, no visible symptoms; 1, 1-5 lesions; 2. 6-10 lesions; 3, 11-30 lesions; 4, 31-50

lesions; 5, over 51 lesions; 6, high incidence of disease with defoliation.

¥ Disease severity index of scab: ¥ (Index of infection X Number of infected leaves}/ (3 x Number of tested leaves) x 100.
Indices of infection classified by the ratio of sporulating area per leaf: 0, no visible symptoms; 1, 1-25%; 2, 26-50%: 3, 51-100% .
¥ Disease severity of scab: +, extensive sporulating lesions; * , restricted sparsely sporulating lesions: -, no sporulation.



20 REWIZEHTIFERE B 145 2012

Table 5. Fruit characteristics of Kotaro compared with ‘Sensyu’, ‘Starking Delicious’, Jonagold', ‘Hacnine',
‘Yoko" or ‘Fuji’ in the local adaptability test (Mean of 1996 and 1997)“.

I‘COii;t;(i‘ntown) Cultivar Rootstock I:izla;h{rfg!; General shape ({)anfiﬁz;mity Over color g;)l?;{gélue g\fr:jszszi position
Hokkaido Kotaro M.26 215 Round Good Deep red 0408 Few at stem cavity
(Sapporo) Fuji M.26 209 Round Good Deep red 0108 Few at stem cavity
“Iii;kkaido Kotaro M.26 176 Round - Oblong  Moderately good Deep red 0408 Few at stem cavity
(Naganuma)  Hacnine M.26 334 - - - - -
Aomori Kotaro M26EMLA 308 Round Good Strong red 0414 - 0415 Few on cheeks
(Kuroishi) Fuji M26EMLA 3%  Round Medium - - Absent
.... Kotaro M.26EMLA 235 Round Good De-e.p red 0408 Few at stem cavity
(I;fiziioka) Jonagold M.26 305 Round - Cylindrical ~ Good Deep red 0408 Absent
Fujt M.26 328 Round Good Strong red 0415 Absent
.};x:ate ) Kotaro M.26EMLA 226 Round Medium Strong red 0415 Few at stem cavity
(Kitakami) Fuji M.26 354 Oblate Good Strong red 0114 Few on whole skin
Kotaro M9 () 231 Oblate Good Strong red 0415 Few at st.em cavity
:\Ni‘ayt ;‘fi) Jonagold M.26 3%  Round Medium Deep reddish brown 0708 Absent
Fuji M.26 311 Round Good Deep reddish brown 0709 Few at stem cavity
*\l\lta Kotaro M.26/Marubakaido 242 Round Medium Strong - Deep red 0114 - 0409 Few at stem cavity
(Yokote) Fuji M.26 331 Round Good Decp reddish brown - Strongred 0708 - 0415 Few at stem cavity
..... Kotaro Marubakaido 195 Oblong Good - - Few at stem cavity
{?{l:;ino) Jonagold M.26 372 Oblate - Round Good - - Few at stem cavity
Fuji M.26 280 Round Medium - - Few on cheeks
Vamagata | Kotaro M2GEMLA 293 Round-Oblong  Medium Deep red 0408- 0409 Absent
(Sagae) Jonagold M.26 383 Round Medium Deep red 0409 Few at stem cavity
“I;ukushima Kotaro M.26 298 Oblong Medium Deep reddish brown 0708 Few at stem cavity
(Fukushima)  jonagold M.26 30 Round Good Vivid red 0407 Absent
...... Kotaro Marubakaido 351 Oblong - Cylindrical mMedium - - Absent
(Y;Xull;t:;!;f;) Jonagold M.26 368 Round Good - - Few around calyx end
Fujt Marubakaido 382 Round Good - - Absent
”it')‘araki v Kotaro M.26 292 Oblong Medium - - Few at stem cavity
(Daigo) Fuji Marubakaido 360 Round Good - - Few on whole skin
Tochigi Kotaro M.26 222 Oblate - Round  Good - - Few at stem cavity
(Utsunomiya)  pyji M.26 310 Oblong Good - - Few at stem cavity
.Et‘mma Kotaro M.26 255 Oblate - Round  Good - - Few on whole skin
(Numata) Fuji M.26 330 Round Good - - Few at stem cavity
“I;\’agano Kotaro M.26EMLA 300 Oblong Good Deep red 0409 Few at stem cavity
(Suzaka) Fuji M26EMLA 349 Round Good Deep reddish brown 0709 Absent
Nagana Kotaro M.26 294 Oblong Medium Deep red 0408 Few on whole skin
(Shimoina) Starking Delicious M. 9 264 Oblong Good Dark red 0110 Absent
.“Tv‘oyama Kotaro Marubakaido 347 Cylindrical Good Deep red 0409 Few at stem cavity
(Uozu) Yoko Marubakaido 326 Round Good Deepred - Deep reddishbrown 0409 - 0709 Many around calyx end
"ghikawa Kotaro M26EMLA/Seedling 290 Round Good \’md red 0407 Few at stem cavity
(Kanazawa) Sensyu M.26 287 Round - Conic Good Strong - Deep red 0114 - 0408  Absent
”éifu Kotaro M.26 248 Oblong - Conic  Good Vivid - Strong red 0407 - 0415 Few on cheeks
(Hida) Fuji M.26 352 Round Medium Deep reddish hrown 0708 Medium at stem cavity and on cheeks
Fukuoka Kotaro M9 235 Round Medium Strong red 0414 Few around calyx end
(Yukuhashi) Fuji M.26 245 Round Medium Deep reddish brown 0708 Medium on whole skin
Kotaro (20)* 263 - - - - ~
Avearge Jonagold (6) 362 - - - - -
Fuji (14)* 320 - - - - -

*See Table 1 for the evaluation of each trait.
¥ Data of 1997.
* Number of locations data were averaged.
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Table 5. (Continued) ”.
Location . Greasiness Cracking at Core 4Flesh Soluble solids Acidity Duration Shelf
(City or town) Cultivar Appearance of skin stem cavity moldin firmness content (2/100ml) Flavor of storage life (days)
o own% o & {Ibs) (Brix, %) & (days) Y

Hokkaido Kotaro Good Weak - Absent 182 16.0 048 Good - =
(Sapporo) Fuji Medium Absent - Absent 175 139 052 Fairly good - -
Hokkaido Kotare Fairly good  Weak - Absent 185 148 041 Medium 60< 21
(Naganuma) Hacnine ¥ - - E Absent 135 142 0.60 - - -
Aomori Kotaro Medium Absent - Absent 19.1 15.7 043 Medium 145 -
(Kuroishi) Fuji Medium - - Absent 155 138 0.34 Fairly good - -

Kotaro Good Absent Few (2%)* Absent 19.7 147 0.39 Good 80 28
Iwa@ Jonagold Good Strong Absent Absent 153 137 0.55 Good 60 20
{Morioka)

Fuji Medium Absent Absent Absent 159 14.3 0.38 Good 120 60
Twate Kotaro Medium - - Absent 183 154 040 Medium - -
(Kitakami) Fuji Medium - - Absent 153 159 0.39 Medium - -

Kotaro Medium Absent Few Absent 17.1 138 0.36 Medium - -
Mlyag Jonagold Good Strong - Absent 140 135 046 Medium - -
(Natori)

Fuji Good Absent - Absent 160 152 0.39 Good - -
Akita Kotaro Medium Absent - Absent 185 159 033 Medium 70< -
(Yokote) Fuii Medium Absent - Absent 152 152 041 Good - -

Kotaro Good Absent - Absent 17.9 132 043 Good - -
A,}\ ita Jonagold Good Moderate - Absent 14.0 143 064 Good - -
(Kazuno)

Fuji Good Absent - Absent 153 14.3 044 Good - -
Yamagata Kotaro Medium - - Absent 17.1 158 043 Fairly good - -
(Sagae) Jonagold Fairly good - - Absent 136 15.1 0.52 Fairly good - -
Fukushima Kotaro Medium - Many (22%)7  Absent 152 14.2 031 Medium - 21
(Fukushima) Jonagold Medium - - Few 131 137 049 Medium - -

Kotaro = - Few Few 145 138 0.31 = - -
Fukushima . 4 " - _ -
(Aizubange) Jonagold Absent 136 140 044

Fuji - - - Absent 14.2 144 034 - - -
Tharaki ¥ Kotaro - Absent - Absent 152 127 027 - - 20
(Daigo) Fuji - Absent - Absent 146 148 037 - - 60
Tochigi Kotaro Fairly good - Medium Absent 127 14.3 039 Medium - -
(Utsunomiya)  pyj Good - - Absent 109 143 042 Good - -
Gunma Kotaro Good Weak - Absent 149 139 0.34 Good - -
(Numata) Fuji Good Weak - Absent 137 144 038  Good - -
Nagano Kotaro Good - Medium Absent 16.6 162 033 Good - -
(Suzaka) Fuji Good - - Absent 15.2 163 041 Good - -
Nagano Kotaro Medium - - Absent 149 14.1 0.37 Good - -
(Shimoina) Starking Delicious  Good - - Absent 144 127 022 Good - -
Toyama Kotaro Good Weak - Few 15.1 152 0.30 Good - 15
(Uozu) Yoko Good Weak - Absent 140 142 035 Medium - 20
1shikawa Kotaro Good Weak Few Absent 156 134 034 Good - 14
(Kanazawa) Sensyu Medium Moderate  Absent Absent 107 126 033 Good - 14
Gifu Kotaro Medium - - Absent 15.1 14.0 032 Medium - -
(Hida) Fuji Medium - - Absent 141 147 039 Good - -
Fukuoka Kotaro Medium Moderate - Absent 16.3 128 031 Good 30< 17
(Yukuhashi) Fuji Medium Weak - Absent 153 115 032 Good - 30<

Kotaro (20)* - - - 165 145 0.36 - 77< 19
Average Jonagold (6% - - - 139 14.1 052 - - -

Fuji (14 ™ - - - 149 145 0.39 - - -

? See Table 1 for the evaluation of each trait.

¥ Data of 1997.
* Data of 1996.

¥ Number of locations data were averaged except

‘Duration of storage’ and "Shelf life’ .
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