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New Apple Cultivar ‘Kitaro’

Junichi Soesma, Yoshio YosHipa, Tadayuki Haniupa, Hideo BessHo, Tetsuo Masuba, Sadao Komori,
Shichiro TsucHiva, Yuji ITo, Tetsuro SAnADA, Kazuyuki Age,
Yoshiki KasHimura and Nobuhiro Kotoba

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

Summary

‘Kitaro’ is a midseason, medium-sized yellow apple (Malus pumila Mill.) released in 1997 by the
National Institute of Fruit Tree Science (NIFTS), Ministry of Agriculture, Forestry and Fisheries.
‘Kitaro’ 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 regional trial as selection number
Apple Morioka No.52 from 1989, conducted at 19 research sites in 14 prefectures in Japan. It was ulti-
mately selected and released as ‘Kitaro’ in 1997, and registered as N0.8222 under the Plant Variety
Protection and Seed Act of Japan on July 31, 2000.

The ‘Kitaro’ fruit ripens in mid-October at NIFTS in Morioka, about one week earlier than ‘Golden
Delicious’. The shape of the fruit is oblate, medium size weighing an average of 266 g at Morioka, a size

27
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similar to ‘Golden Delicious’. The fruit has a light greenish-yellow surface color at harvest time with a

dull pink blush on the side exposed to intense sunlight and some skin russet mainly around the calyx

end and on the cheeks. Cracking at the stem end occasionally occurs to some extent. The fruit quality is

excellent, slightly coarse, firm, crisp and juicy. The mean soluble solids content (Brix) and titratable

acidity as malic acid in juice are 15.7% and 0.51 g/100 ml, respectively. The fruit has a rather good shelf

life and maintains its firmness and crisp texture in refrigerated storage for about 3 months.

The tree is medium in vigor, spreading in shape and moderately productive, blooming about 4 days

later than ‘Fuji’. Since the S-genotype of ‘Kitaro’ is S;S,, it is cross-compatible with major commercial

cultivars. ‘Kitaro’ has a tendency to preharvest drop and is resistant to Alternaria leaf spot.

Key words: Malus pumila, new cultivar, fruit breeding, storage
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—— Golden Delicious
Fig. 1. Pedigree of the ‘Kitaro’ apple.
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Table 1. Tree and fruit characteristics of ‘Kitaro’ compared to ‘Golden Delicious’ and ‘Fuji’ at Morioka 2.

Mean fruit
. Date of full  Date of .. . Color value Area and position of
Cultivar/rootstock bloom harvest Productivity weight General shape Over color by JHSC ¥ russet
Light greenish yellow Medium on cheeks,
Kitaro/M.26 May 21 Oct. 16 Moderate 266 Oblate with dull pink blushon 2904, 0412 many around calyx
exposed side end
Golden Delicious/M.26 May16  Oct.23  High 260 Short round . o) cellow 2209 Medium on cheeks
conical and calyx end
Fuji/M.26 May17  Nov. 9  High 310 Round Red striped 0415 3:’::;‘: to small on
Table 1. (Continued)
Flesh Soluble solids N Duration of e v
Cultivar/rootstock firmness  Texture  Juiciness content (;cllg:)ty D storage ¥ Sh(ed]f h'f;e Remarks
(bs) (Brix, %) o (days) aye
. Slightly . Few - medium cracking at the
Kitaro/M.26 15.7 coarge Juicy 15.7 0.51 85 30 stem end, prel est drop
Golden Delicious/M.26 15.0 Fine Juicy 144 0.63
Fuji/M.26 16.1 Fine Juicy 14.5 0.39 120 60 Few cracking at the stem end

* Average of 1994 to 1996.

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

" Kept in a refrigerator.

¥ Kept in room condition.
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Fig. 3 Fruiting shoots of ‘Kitaro’

Table 2. Cross compatibility of ‘Kitaro’.

2 (S genotype ? & (S genotype ?) Fruit set (%) Cross compatibility
Kitaro(S38) Akagi(8;S,) 72 Compatible
Kitaro(S38) Akane(S ;S 5,) 77 Compatible
Kitaro(S38) Sansa(S;8S ;) 100 Compatible
Kitaro(S38) Shinsekai( S;S3) 83 Compatible
Kitaro(S38) Tsugaru(S;S ;) 90 Compatible
Fuji(S,8,) Kitaro(S3S ) 50 Compatible
Golden Delicious( 8,8 3) Kitaro(S3S ) 75 Compatible
Jonathan(.S,S,) Kitaro(S;S) 90 Compatible
McIntosh( .S ;S 25) Kitaro(S;S,) 88 Compatible
Orin(S,S;,) Kitaro(S3S ) 100 Compatible
Sensyu(S;S,) Kitaro(S;S) 80 Compatible
Starking Delicious( 5.5 z5) Kitaro(S3S ) 100 Compatible
Kitaro(S38) Kitaro(S3S ) 0 Incompatible
Hacnine(S;838) Kitaro(S;S,) 0 Incompatible
Hatsuaki(S ;S ) Kitaro(S;8,) 5 Incompatible
Sekaiichi( 838 ) Kitaro(S;8,) 0 Incompatible

% Cited from Matsumoto (2008).
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Table 3. Tree and bearing characteristics of ‘Kitaro’ compared with ‘Tsugaru’, ‘Sensyu’, ‘Jonagold’, ‘Hacnine’, ‘ Yoko’

or ‘Fuji’ in the regional trial (Mean of 1994-1996).

Number of

Location . Date of
. P st L
(City or Cultivar Rootstock Tree Tree shape Tree vigor Number of  axillary Leafing full reharves Productivity
age spurs flower date Bl drop
town} buds oom
Hokkaida Kitaro M.26 6.0 Spreading Medium Medium Many Apr. 25 Jun 2 Few High
(Sapporo) Tsugaru M.26 14.0 Spreading Medium Few Medium Apr. 24 May 28 Many Medium
Hacnine M.26 14.0 Spreading S::E:r:lgy Medium Many Apr. 23 May 28 Absent Medium
. Slightly . . .
Fuji M.26 13.0 Spreading strong Medium Medium Apr. 25 May 29 Absent Medium
Hakkaido T T T T Rew s
t M.26 7.0 - - - - Apr. 26 Jun 3 !
(Naganuma) Kitaro P medium
Tsugaru M.28 15.0 - L - L {A pr. 25 May31 ~ Few -
------------------------------------------ d N
Aomori g MaoeEMLA 7.0 PPN pgium Medium Msny  Apr.15  May 18 . .
(Kuroishi} intermediate
Teugaru M.26EMLA 10.0 Spreading Medium - - Apr, 12 May 18 -
Fuji * M.26EMLA  10.0 - - - - Apr.19  May2l - -
Iwate Kitara M.26EMLA 7.0 Spreading Medium Medium Many Ayr. 16 May 21 Medium High
Moriok .
(Morioks) Jonagold ¥ M.28 14.5 Spreading Medium Many Many Apr. 13 May 18 Ab::;lt High
. . . Absent - .
Fuji ¥ M.26 10.5 Spreading Strong Medium Many Apr. 14 May 18 few High
Twate o T Slightly _ , . i i
. .. Kitaro M.26EMLA 6.0 . Medium Medium Medium Apr. 12 May 17 Medium Medium
(Kitakami) upright
Blightly . . . X
Tsugaru M.9 19.0 X Medium Medium Medium Apr. 10 May 14 Many Medium
spreading
Fuji M.26 . 19.0 illif::]:{ Medium Medium Medium Apr. 11 May 15 Few Medium
-I\:'h?y-a-g_l- T -K-i{aro ----- i_\'[.é;! --------- 7_ l_)_ ) _I_n_t_el_'l;l;a diate Medium Me diun; T Medium Apr. 4 M;;!-l-()- Medium Medium
(Natori) Tsugaru  M.2§ ' 120 Intermediate Medium Medium Medium Mar. 31 May 7 Many Medium
. . Slightly Slightly Absent - .
¥
Jonagold ¥ M.26 12.5 Intermediate Medium many many Apr. 10 May 6 fow High
. - ight.
Fuji ¥ Marubakaide 20.5 Intermediate Medium Medium Medium Apr. 3 May 10 Ab:::t Sl}lﬁ-:hly
“Akita o T M.26Mara- . T Shgmly T T T Slightly e
(Yokote) Kitaro bakaido 7.0 Intermediate atrong Many Apr. 11 May 14 many Medium
Tsugaru M.26 11.0 - - Medium Apr. 11 May 13 Many -
Sensyu M.26 16.0 - - Few Apr. 12 May 14 Medium -
Fuji M.26 11.0 - - Many Apr. 11 May 13 Abfs;:t . -
_Al;i;;; ______ Kitaro Marubakaido 7.(-]- o - T Apr. 14 May 19 Few Medium
(Kazuno) Tsugaru* M.26 11.0 - - - - Apr. 23 May 24 Many Medium
Sensyu M.26 16.0 - - - - Apr. 18 May 20 Ab:::t ) Medium
Jonagold * M.26 17.0 - - - - Apr. 23 May 26 Absent High
Fuji * M.z28 17.0 - - - - Apr. 24 May 26 __Absent Medium
Yamagata  Kitare Mitsubakaido 7.0 Intermediate Medium Medium Few Apr. 6 May 13 Few
{Sagae) Tsugaru Mitsubakaido 28.0 Intermediate Medium Many Medium Apr. 6 May 10 Medium
Sensyu Mitsubakaide 20.0 Spreading Medium Few Few Apr. 6 May 13 Few
Jonagold M.26 17.0 Spreading Medium Medium Few Apr. 5 May 9 Absent -
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Table 3. Continued.
Location Tree Number of N:;l‘:]l;:::‘yc|f Leafing Date of Preharvest
(City or Cultivar Rootstock Tree shape  Tree vigor full Productivity
age spurs flower date drop
town) buds bloom
Fuk“hlfna Kitaro M.26 7.0 Intermediate Medium Medium Few Apr. 2 May 4 Slightly -
(Fukushima) many
Tsugaru  M.26 19.0 Intermediate Medium Medium Medium  Mar. 31  Apr. 30 Many High
Sensyu M.26 17.0 Intermediate  Medium Medium Few Apr. 1 May 3 Medium Medium
Jonagold M.26 19.0 Spreading Medium S:_li}::yly Medium Mar.30 May 1 Medium Medium
Fukushima  Kitaro  M.26 70 Intermediate Medium S 2 Apr. 4  May1l  Medium A
(Aizubange .
¢ &) Jonagold M.26 22.0 Intermediate Slightly - - Apr. 3 May 8 Few -
strong
Fuji !\vl_ifs_tllla_k_a_ifl?_??_ﬂ__hlpf.gr‘n_;g\iiate Medium - - Apr. 4 May 9 Abserlt ________ S
e :
Tochigi : Kitaro M.26 6.0 Intermediate Slightly Medium Medium Apr. 15 May 8 Few -
(Utsunomiya) weak
Sensyu M.26 6.0 Intermediate Medium Few Few Apr, 8 May 8 Absent -
Yoko M.26 6.0 Intermediate Medium Few Few Apr. 9 May 7 Absent -
Fuji M.26 6.0 Intermediate S::E:):Ly Medium Few Apr. 9 May 10 Absent -
Gunma . T T e T T T T lightly e
(Numata) Kitaro M.26 7.0 Spreading Medium Many Apr. 6 May 5 B Medium
Tsugaru  M.26 10.0 Spreading Medium Medium - Apr. 6 May 4 S:;f::’;y High
Fuji M.26 10.0 Intermediate Strong Many - _‘_APE.__G____{JI_a_y_ 3 ljf‘f’ ________ I-! i_g_h__ .
Yamanashi ¥ Kitaro M.26 5.0 Intermediate Medium - - - Apr. 24 % =
(Yamanashi) Tsugaru M.9 10.0 Intermediate Medium - - - Apr. 24 - -
Fuji M.9 10.0 Intermedi_atg . _S_tl_'qrig_ _______ Z - - Apr. 25 - A
i Kitaro  M.26EMLA 60  SHEB  pogum  Medium  SHERMY  ap 40 May 8 Many .
(Suzaka) = - upright many
. . . . Slightly .
Tsugaru M.26EMLA 16.0 Intermediate Medium Medium Medium Apr. 7 May 6 Sy High
Slightly 5 i 5 :
Sensyu M.26EMLA 8.0 . Medium Few Medium Apr. 10 May 9 Medium Medium
spreading
- . . . Slightly .
Fuji M.26EMLA 8.0 Intermediate Medium Medium Piaiy Apr. 10 May 8 Absent High
Nagano  Kitaro  M26 6o - Medium - S T Apr. 4 May 4 Many =
(Shimoina) Tsugaru M.26 - - Medium - - Apr. 3 May 3 Many
Sensyu M.26 - - Medium s T Apf._ ‘4__“1‘\4_3_]!_ 4 _Mgéi_u_nz _____
Toyama Kitaro Marubakaido 7.0 Spreading Medium Medium Few Apr. 2 May 1 Many Medium
(Uozu) Sensyu Marubakaido 18.0 Intermediate Medium Many Few Apr. 1 May 1 Few Medium
Yoko Marubakaido 23.0 Spreading Medium S:;l:;y Few Apr. 1 Apr. 30 Few Medium
Thikawa . S Mz2eEMLA/ T R T G s T
(Kanazawa) Kitaro Seedling 7.0 Intermediate Weak Medium Few Apr. 7 May 5 Many Medium
Sensyu M.26 10.0 Intermediate Medium Medium Few Apr. 4 May 2 Absent Medium
w
Tok“a.hlma Kitaro M.26 6.0 Intermediate Medium Medium - - Apr. 24 - -
(Kamiita)
Average Kitaro (17) " = 5 ¥ Apr.11  May 13 - -
Average © Tsugaru (12) * = = = 1.5 2.6 - -
Sensyu (9) " - - - 0.9 0.2 5 .
Jonagold (6) * . - 0.7 3.3 -
Fuji (11) " = = 0.9 1.8 - -

* Intermediate between upright and spreading.
¥ Data of 1995 and 1996,

* Data of 1996.

¥ Data of 1995.

" Data of 1994,

“ Number of locations in which performance data were averaged.

* Average gap of day before ‘Kitaro'.
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Table 4. Resistance of ‘Kitaro’ to Alternaria leaf spot and scab.

Field determination

Inoculation test ¥

Disease Cultivar

Tested/determined Stn.

Percentage of Degree of Percentage of Degree of
infected leaves infection * infected leaves infection ¥
Alternaria leaf  Kitaro 3.5 0.9 20.0 3.3 Aomori Apple Exp. Stn.
spot Tsugaru 3.6 0.6 0 0
Fuji 22.2 3.9 53.3 20.0
Starking Delicious 62:8 15°1 100 656
Scab Kitaro 34.9 14.1 + Hokkaido Central Agr.
Sansa 0 0 + Exp. Stn.
Tsugaru 25.5 11.3 +

“ Average of 1994 - 1996.
Y Data taken in 1996.

* 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.

" Alternaria leaf spot: Z(Index of infection x Number of infected leaves)/(Number of determined or tested leaves x 6) X 100 .
Scab: +=extensive sporulating lesions; +=restricted sparsely sporulating lesions; -=no sporulation.
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Table 5. Fruit charcteristics of ‘Kitaro’ compared with ‘ Tsugaru’, ‘Sensyu’, ‘Jonagold’, ‘Hacnine’, ‘*Yoko’ or ‘Fuji’ in
the regional trial (Mean of 1994 - 1996).

Mean . . Soluble Duration

i - ] o Shelf
Lo.catlun . Tree Dateof fruit General Russet Greasi Cracking . Flesh solids  Acidity* of . ° -

{City or Cultivar Roetstock . ness of at firmness y life
‘town) age harvest weight shape akin stem end  (lba) content (g/100ml} storage (days)

®) Area Position (Brix, %) (days)

Hokkaido Kitaro M.26 6.0 Nov, 4 248 Oblate  Small Calyx end Absent Abgent 14.7 15.2 0.57 - 50

(Sapporo) Tsugaru  M.26 14.0 Sep.24 254 Round  Abgent Weak Absent 13.5 13.4 0.34 - 20

Haenine  M.26 140 Oct.go zos DN gy Stemend o iae Few 122 130 047 - 30

- cylindrical calyx end

Fuji M.26 130 Nov. 7 234  Round Few fl::'ki“d’ Absent  Few 16.6 13.7 0.50 - 30
Hokkaida —po 0o M.26 7.0 Nov. 1 247 Oblate 41 fium Stemend  Weak Few 14.6 14.8 0.53 80 21
(Naganuma) - cylindrical

Tsugarn M.26 150 Oct. 3 255 - - - Abgent 187 38 081 - -
Aomori | . M.26 Oblate  Small - Stem end

. 4 b t bpent B E .
(Kuroishi) Kitaro EMLA 7.0 Oct. 8 369 round medium cheeks Absen Abpen 15.2 14.3 0.45 75
M.26 Round

Taugaru EMLA 100 Sep.16 315 - oblong Small Stem end - Absent 14.3 13.5 0.27 -

Fuji ¥ M.28 10.0 Nov.12 273 Round Absent - Absent 15.7 13.6 0.31 -
e EMLa LT S e
Iwate . M.26 . Whole .

(Morioka) Kitaro EMLA 7.0 Oct.16 266 Oblate  Medium skin Weak Medium 15.7 187 0.51 86 30

Jonagold ™ M.26 145 Oct.26 302 BOUEd pen Maderate Absent  16.2 14.2 0.59 60 20

- eylindrical
] Fiu _ji‘,j,, - M.26 - 7717!1.%»_1\_10}\!_. _19__ 3156 Round Absent Absent AbseintiiA }?._1 ____ 1 _5_.0__‘__9._4_2_ . ___1?(_) _____ il _0__.
Iwate ) M.26 Oblate
(Kitakami) Kitaro EMLA 6.0 DOct. 8 274 round Small Calyx end - Abpent 15.9 14,3 0.49 -
Teugaru M.g 19.5 Sep.18 311  Cylindrical Small Stem end - Abpent 12.2 12.9 0.20 -
Fuji M.26 19.6 Nov, 13 348 Oblate Small fl:‘i‘:xle - Absent 16.2 14.9 0.41 -
Mivagl  poare Mo 70 Oct. g ggy  Oblate Small- Stemend, . g, 145 138 042 -
(Natori) - ¢ylindrical medium cheeks
Tsugaru  M.26 12.0 Sep.12 301 Round o0 0l Stemend Moderate Absent 12.0 12.2 0.26 .
- cylindrical

Jonagold ¥ M.26 125 QOct. 22 350 Round  Absent Strong Abgent 14.9 13.5 0.52 -

Fuji ™ i’i"i;‘;ba' 20.6 Nov.15 281 Round  Abeent Abgent  Absent 157 15.6 0.38 -

Akita T  Ma2eMa- T T Oblate - Whele oo TTTT TR oTmmTTe T
(Yokote) Kitaro rubskaido 7.0 0Oct. 13 314 _round Medium elin Absent Abgent 15.4 14.1 0.42 60 21

Tsugaru M.26 11.0 Sep. 15 330 Round Medium Stemend Moderate Abgent 12.8 12.7 0.27 -

Senayn  M.26 160 Oct. t 331 ?‘i";’: Few Stem end Moderate Abgent 132 12.5 0.42 -

Fuji M.28 1717.9 - 711]11\[. _1?_ ~ 43_85‘1 L I}l_]\;lqu o _S»naa_ll_ . _S}(E:P_e_n:i_ Absent Abgent 15.1 14.7 0.42 -

Akita Kitaro A% o0 Dot 20 304 Oblate  Medium WRU® Weak  Medium  14.6 133 0.45 -
{Kazuno) kaido skin

Taugaru’® M.26 110 Sep.26 231 Round  Medium Stem end Strong  Abaent 12.1 13.1 0.29 -

Sensyu M.26 16.0 Oct. 6 295 Conic Small Stem end Mederate Absent 134 13.4 0,56 -

Jonagold " M.26 17.0 Oct. 23 345 Round Small Stem end Moderate Absent 14.6 14.0 0.62 -

Fuji” M.26 17.0 Nov. i3 272 Round Small Cheeks Absent  Absent 157 ] 143 049 - -
Yomagata ., Mitsiba- oo 60 8 285 Oblate  Smal 0O Weak  Medium 134 13.6 0.40 -

(Sagae) kaide skin

Tsugaru i’i‘;;:b"' 280 Sep. 9 309 Round Small  Stem end - Abgent  12.4 13.9 0.26 -

Sensyn  DISBR uo0 o1 ozer P py Swemend - Absent 127 130 044 -

kaido conic

Jonagold M.2Z6 17.0 Oct. 8 362 Rourd Small  Stem end - Absent 137 151 0.48 -
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Table 5. Continued.

. Mean . . Soluble Duration

- ! Shelf
Lu.ca!wn . Tree Date of fruit General Russet Greasi-  Cracking lFlesh solide  Acidity * of . y .
(City or Cultivar Rootstock . nese of at firmness y life
town) age harvest weight shape skin stem end  (Ibs) co::;tent (g/100ml) storage (daye)

(8) Ares  Pasition (Brix, %) (days)

F"kus}u?m Kitaro M.26 70 Oct, 2 318 Oblate Medium Calyx end Moderate Medinm 13.5 13.7 0.37 - 14
(Fukushima) - round

Tsugaru M.26 19.0 Sep. & 3086 Round Small  Stem end - Abgent 11.0 12.8 0.22 - -

Sensyu  M.26 170 Sep.30 311 Rz::l‘l Smell  Stem end - Absent 133 13.5 0.41 - -
s Jonagold M26 190 Oct. 16 393 __ Round Absent el Absent 132 132 o0m4 - | .
Fukushime = p. 0 M6 7.0 Oct.1¢ 369 Oblate \ dinm Vol . Many  13.2 12.8 0.37 . .
(Aizubange) - cylindrical skin

Jonagold M.26 220 Oct.19 389 Round Absent . - Absent 13.1 13.5 0.38 - -

Fuji f:’;i‘::b“’ 260 Nov.20 377  Round  Absent . ; Absent 138 144 035 . :
Tochigi*  Kitare  M.26 60 Oct. 1 271  Oblate Small Stem end - Abgent 121 15.7 ose . o
{Utsunomi- Senayu M.26 6.0 BSep.24 231 Oblate Small Calyx end - Absent 10.6 138 0.4% - -
ya) Yoko M.26 60 Oct.11 260 Round Small  Calyx end - Abpent 12.5 13.5 0.40 - -

_Puji M26 80 Nov.15 332  Oblong Small Stemend - Abgemt 112 180 048 : :
Gunma Eitaro  M.26 70 Sep.28 268 OPI'® Magium St End b Abgemt 151 130 041 ; ;
(Numata) - round calyz end

Teugaru M.26 10.0 Sep. 5 309 Round Medium Stem end Strong Absert 12.2 12.5 0.17 - -

Fuji M.26 100 Nov.13 343 Round Small Stemend  Weak  Absent 13.8 14.7 0.34 - -

it
Yamanashi * g0 M26 50 Sep.29 261  Round Small Stemend Absent Absent 133 132 0.32 . .
(Yamanashi)

Teugaru M.% 10.0 Aug. 22 240 - Absent - Weak - 13.3 12.7 0.30 - -
I Fuji ___] MS . 100 Qet.21 202  ___ SO Absent P Abgemt  Abgent 155 185 042 - . -
Nagano Kitare M.26EMLA 6.0 Sep.25 330  OPB® ool Calyxend Absent Absent 161 145 0.8 ; 10
(Suzaka) - round

Teugaru M.2BEMLA 16.0 Sep. 2 310 Round Small Stem end Strong Abgent 144 13.8 0.2% - 10

Sensyu  M.26EMLA 8.0 Sep.18 277 Conic Absent - Moderate Absent 14.4 14.9 0.38 - 14
IS Fwji ] M26EMLA 80 Nov.11 376 Round _ Absent P Weak _ Abeent 146 162 042 - ¢ 80
Nagano Kitare M.26 6.0 Sep.27 351 Oblate 1y dium Wroole - Few 14.3 14.3 0.38 . .
(Shimoina) - round akin

Taugaru M.26 . Sep. 8 365 Round Smanl oo and . Abgent 123 12.3 0.25 - -

calyx end
_Sensyu  M26 - Sep.21 274  Conic  Absent T Abgent 141 187 084 - .
Toyama® gy, Mamba Lo g 26 257 Oblate  Medium VPOl Moderate Medium  13.8 10.8 0.35 - -
(Uozn) kaido skin

Sensyu m;‘;’“' 18.0 Sep.22 271 Conic  Absent - Moderate Absent  13.4 132 0.29 - 7

Yoko f:;;‘;h“' 230 Oct.15 348 Round Large Calyxend Absent  Absent  14.4 125 0.32 - -
Ishikawa Kitaro T2BEMLA o\ oo 25 282 Oblate  Medium o . 4 Moderate Absent  17.0 14.8 0.44 - 14
(Kanazawa) I8eedling -tound - large

Sensyn M.26 100 Sep.25 282 R:::i Absent . Moderate Absent  12.8 13.8 0.35 - 16
...... e e e e e
Tokushima © popor0 26 60 Sep. 6 240  Oblate Small Stem end . Few 14.0 1.8 0.29 . -
(Kamiita}

Avernge Kitaro 66 Oct. 6 292 . . - - - 14.5 13.8 0.43 - -

Tsugaru (13) * 146 Sep.13 295 - - - - - 12.8 131 0.26 - -

Sensyu (9) © 13.0 Sep.26 285 . - - - . 13.1 13.6 0.41 - -

Jonagold (6) * 17.0 Oet. 19 357 - - - - - 14.3 13.9 0.51 - -

Fuji (12) * 136 Nov.10 318 - - - - - 15.1 16.0 0.41 - -

* Titratable acidity as malic acid content.
¥ Kept in a refrigerator.

* Kept in room condition.

¥ Data of 1995 and 1996.

" Data of 1996.

* Data of 1995.

* Data of 1994,

* Number of locations in which performance data were averaged.
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