S Bull NARO Inst. Fruit Tree Sci. 14 © 39~52, 2012

T Y NP

I EZ T - EREIE - IUARGLER T2 - =8 E73 - 50k BT aEERTS - PIIMEZT6 -
EEENTT - E - EHRESENY T EE T

MVATBOEN 3 - Al ESERAN R & W 7ERks
RMIEIT 7 N - J FRRFEaHIE
7392494 K J UL R AT

New Japanese Persimmon Cultivar Taiten’

Masahiko YAMADA, Akihiko SATO, Hiroyasu YAMANE, Nobuhito MITANI,
Hiroshi IwWANAMI, Mikio SHIRAISHI, Nobuyuki HIRAKAWA, Toshihito UENO,
Atsushi KONO, Mikano YOSHIOKA and Tkuko NAKAJIMA

Grape and Persimmon Research Division
Institute of Fruit Tree Science
National Agriculture and Food Research Organization (NARO)
AKkitsu, Higashihiroshima, Hiroshima 729-2494, Japan

Summary

‘Taiten’ is a pollination variant astringent type of Japanese persimmon (Diospyros kaki Thunb.)
cultivar released by National Agriculture and Food Research Organization Institute of Fruit Tree
Science (NIFTS), Japan, in 2007. Taiten’ resulted from the cross of Kurokuma x ‘Taishu’. The
clone was initially selected and designated as Kaki Akitsu-21, and was tested at 24 locations in a
national trial. It was ultimately selected and released as “Taiten’, and registered as No.17493 under
the Plant Variety Protection and Seed Act of Japan in 2009.

The ‘Taiten’ fruit ripens in late November, comparable to ‘Fuyu at NIFTS, Akitsu. Its fruit
is flat-shaped, weighing an average of 506 g (about 1.6 times heavier than the fruit of Fuyu ). The
skin color is yellowish orange at harvest time. The flesh is soft, moderately coarse and very juicy.
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Flesh firmness is 0.8kg, a value lower than that of Fuyu (20kg). The soluble solids content in

juice after removing astringency averages 165 %, a value comparable to that of Fuyu grown at

Akitsu. Fruit cracking at the calyx or stylar end is rare. A little extent of shallow concentric cracks

on the fruit skin occurs in a considerable percentage of the fruit. Shelf life of Taiten fruit after

carbon dioxide gas treatment for removing astringency averaged 21 days at ambient temperature

in the national trial.

The tree is vigorous and very productive. Taiten’ easily produced many female flowers

every year, and very few male flowers in the trials. Fruit drop in the early fruit-developmental

stage in June and July was rare for trees subjected to flower thinning at a leaf/flower ratio of

approximately 13. Although the seed forming ability of “Taiten’ is high, however, its parthenocarpic

ability is low; thus planting of pollinizer trees is desirable for stable fruit production.

Keywords: cultivar, Diospyros kaki, late ripening, large fruit, productive, astringent, persimmon.
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B F WAL, 20 220%FAE T, pollination variant
OH A F (pollination variant non-astringent; PVNA) &
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PCNA) &34 % (pollination constant astringent: PCA)
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D52 5 1% PCNA O BB L 22w Gl 5,
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1993; 2005; Yamada et al,, 1994). Z ZC, 1990 4F LA,
PCNA & JE PCNA O X ) JE PCNA OREAR % fEfT
L, ZHIZPCNA %R LM 2 REIMEIEZ & 5 2
& & L7z (Yamada, 2005).
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HEZIZE 5T, EESNDETF LT FOER
7%, BREPEETHIULHETFMETL Bv, &7
F RO AL, AT A MBI X 250 5
25, WERMESEN, EEPEZH THIUIEEITI A LT
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Fig. 1 Pedigree of the ‘Taiten Japanese persimmon
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1994 FICHERE L, 195 FICHEELTRES L LD
BE hHEAERCEEE L EEESIE 32510 TH
L. 1998 E X W EFEXIB L, FHEFRAL BT 724 R,
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I2, CTSD WERH AWLikEc £ 0 Bk ge <, £l c&
BRASEN/-Z & A5, 2000 4512 — PGk L 72, 2002 45
5 B S 72 F 5 6 MRFE IS BRI [ F
REE2 5] ORFELEOTTHRL, 4F 22 fE 24
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Beafiolz. Zof%, 2007 4F 1 IS S 72 Pk
18 4F B [ s BREARET X I2 B W, FranfifEfi L LC
WA TH D EOfmIELNIz. E6I, [ 2 HIZH
i S 72 PR 18 4 B R A BRI SeHE E SRR IS B v Tl
TSR AT ) S &P RES Nz, KK L LTk
L, 2007 4F 9 HIfE o0 MRS SR IN I 2 17 - 7.
2008 4F 3 HIZRMIKEER & ) B R BIEWH M [ & R
135 ] L LCREES N, /2, 2009 4F 2 HIcHEH
FIHDE, BHEIF S 174935 & LTRSSz,

KK ORI ERE BUBR % FEhE L 72 27 B BRIT
ZERERIIE Table 1 1I/R L7z BY TH 5.

FEFGETIC BT 2B RIHYSE & LRI LT o &
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=% E1(2001~2007), FAEEF (2002~2006),
P f5:2(1993~1996), L¥F & A (2004~2007),
e 5 (2006~2007), RS (2000~2001),
R BT (1996~1997).

B

1. BRHICH T B4

2002~2006 4E 0 5 4E [, BB WA (22358) (12
BLTHEELZ KR, SESEFEE LTo P
(PVA) BX U "BH (PCNA) OfHE, #E9EMES L O
R FIFE % F BRI VAR E B - AR E S
EH i GEMOKER BB R, 1994) 2L 72255C
MLz, 512, BRAOH & I2oWTH FEMEE
(KM-5, MEEEAERT, HERI 7S >V v —) TEHliL
7z.

KK 1E 2002~2003 413 1995 4RI HA ICEBEX
L 721 4%, 2004 4F13 2001~2002 4EIZ TiF—6, 4+ F ~
T BLO AR IEEEE L2, 2005~2006 4
X 2002 FFICTMIF -6 ICEHBE L2 I 2GF L 72, T
iF—61% W & BRBPT (CHRT 2 RIS E K
® PCNA OEHAHTH 5. PHEEGKRITVFRD 2002
FICHFEETH- 2. FEE BLY BEA 12002
FIZBAFEED 12V, WEX, wWIho R
1 HR1E CTHOEEIL ISHEIT-72. MR 7AH

Table 1. Institutes and their locations where the national trial of Taiten’ was carried out.

Institute (location)

A

Yamagata Pref. Sand Dune Agr. Expt. Stn. (Sakata, Yamagata)

Fukushima Fruit Tree Expt. Stn., Aizu Test Farm (Aizubange, Fukushima)

Gunma Hort. Exp. Stn. (Isesaki, Gunma)

Tochigi Agr. Exp. Stn. (Utsunomiya, Tochigi)

Tokyo Metro. Agr. Exp. Stn. (Tachikawa, Tokyo)
Nagano Nanshin Agr. Res. Stn. (Takamori, Nagano)
Niigata Agr. Res. Inst. Hort. Res. Center (Seiro, Niigata)

Toyama Agr. Res. Center, Fruit Tree Res. Stn. (Uozu, Toyama)

Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn. (Unoke, Ishikawa)

Aichi-ken Agr. Res. Center, Hort. Inst. (Nagakute, Aichi)
Gifu Pref. Res. Inst. Agr. Sci. (Gifu City, Gifu)
Osaka Pref. Gov. Res. Inst. Agr. Fish. (Habikino, Osaka)

Nara Pref. Agr. Expt. Stn. Nara Fruit Tree Res. Center (Nishiyoshino, Nara)
Wakayama Res. Center Agr. Forest. Fish, Fruit Tree Expt. Stn., Lab. Persimmon and Peach (Kokawa, Wakayama)

Hyogo Pref. Agr. Inst. (Kasai, Hyogo)

Tottori Hort. Expt. Stn. Kawahara Branch (Kawahara, Tottori)

Shimane Agr. Expt. Stn. (Izumo, Shimane)

Hiroshima Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Akitsu, Hiroshima)
NARO Inst. Fruit Tree Sci., Grape Persimmon Res. Sta. (Akitsu, Hiroshima)

Tokushima Fruit Tree Exp. Stn. Kenhoku Br. (Kamiita, Tokushima)

Kagawa Pref. Agr. Exp. Stn. Fuchu Br. (Sakaide, Kagawa)
Ehime Fruit Tree Exp. Stn. (Matsuyama, Ehime)
Ehime Fruit Tree Exp. Stn. Kihoku Br. (Kihoku, Ehime)

Fukuoka Agr. Res. Center, Inst. of Hort. (Chikushino, Fukuoka)

“Name in 2007.
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6~7HOAEMER (REIHER) 137 HORREOR
FER L HERBEASS [4] B0%LITF), [H] (30~50%)
BXUT%] 50%LLE) o 3 BB IZIX 5 L CEFli L 7.

8 HLEDHEFER (IR Z (2L 4] (5%
D), T (5~20%) BLU %] 20%LE) o4
B CREAM L 72,

KK FETOR Y ICEHE AL (Fig 2), FFEK
BN RN EAR DD 5722 EHh S PVA Wl TH - 72,
FEREIGINHERICFFM L 7245, KK BLO
i OERICEDLLREME (WEOMES LU &,
R0l L ONE), H1s L O HEL®ILIE
% CTSD KA AP ZAT o 72 RICFH L 72, HEFD
PRI ER TR anTE 2 OR4F3 2 I & L CaRFli L 72.

RE@ET7—F v — b (BEAH, HAERREZEXRF
FAEAS U - 85K, 1980) MW CHRTHEE O ML E
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H ERESTWDLED, T —Fv—F (BAH)
fuld KK ORBEEIZHE L RWD, BREOREE
H ORI ADICINE .

PIARR, ~7-9 SR B L OVEIRE OIS AR L, Sk
G (BMKERREHERY, 1994) 12l i
NOMEL NHEERICEBEROBGEZFEM L7, ~7-7
EREFEETEIZL N> TREVDD ([K]) &/hs
Wb o ([ K LTHREEITo 72705, 22Tk
(KD BLXY (/M) ofEREOEFE~T-T &5
HERERE L

SRUEAERE AL, DUEERIC, [H L] (AR
L), I4] B0%LLF), [H] (30~70%) BLU [£]
(70% LI L) & LT 4 BERSICEHE L 72

REFECHEE 2 & ORI O FRAE RT3 BTk
& DR L 7. RERITFHEIREC LD
(3 EREHEREDSK & R DI H 5 DT, KEAHAE
Ve F70, HHEESERIC OV TS IERREE L
TRz, B, SEITIE, R O3 A3
Kolmogorov-Smirnov @ 1 iEMEE 12 BT 5 % 7k i
TIEHSAEAEICR L ST, EHSMIEMTE LI
BIZOWTATo 72, o7 IVIE, DIFISRT &

B S Hif

BYTHoT.
Pi=u+ G+ Y, +E;

Py BB AMHE, u o BTVHME, G FHOM
HBOME, vV, jHEHOEOE, E, i FHOMED ;
FHOEIZBIT HiaE

DR 5% KIETHETH > 72EIZONT
1, 5%7KH#® Least Significant Difference (LSD) 2
L0, WL OFIEEOF B EE L7

7 RO R IEFICE D SR FEE, TS &
HARRETO2BENIZL > CRHMECTE, HAWEREDOE
KEBIAE W (LHS, 1987). €2 T, BHCR#GHE
JE PR e BB - E e BB A 0 T & A ETHfi LS
Z, KRR & BR ORMERISHT AMEEIION
T, 2005 4B XN 2006 FFICHARKE D ZEHMAL 72, 3
bbb, IHHS (1987) OFEICHEL, BAROME £ 72
F 1RO TR, THH 1S L, EEE 13~
ISAREIHE L7200, Koz 3 N TOFEIHAER I
IST T4 NER T TER L)L (BRI
LR 7 AT RNCREFER R R A L 7.

1) B, BEMSLUEREN

BEEHO KK ofEIE, CEEE L EICR
o7z (Table 2). BHEIZBRMETH 72 KK 0%
O 1EEFITKRL, BEBETHo72. T2, HEOFIG
FERDIT ) DR RWRIA Ao 72,

KK OREIEIE PEEE XD 9HEL, BA &
ZIZFF Cdh o 72, MEAEBIAERIIE PR XD 9H
B, BA XY 3HEDoZ KK OMAEDEER
FEZIERI24 ., WTFNORESED [£] THY, Eh
LD LHEL. F72, HAADFEEITDTHIZEDS
nr.

KK OFRMHERIICINOEDL [4] THY, #
FNXLE LTz

FHIVERIZOWT, BRI 2 Abhm R iic X -
TRHMBL7-E 2 A, FEFIZEIZLY0~20%THo
7z (Table 3). "BA (THAKEREITOMAMETH 5 A
(2if, 1941 1LH S, 1987), ZoBa<Tid "84 &
RUDIEERTH 72205, KK OHEBERD
L, ZHLZTREEICL ) S EBERT L &
Al S A7z,

BIIER IR RBRICAEEERTL20THY, NED
BACERET S, SEMOFEOHT, KK & P
B BIO BA LM BUMERTECL,o7
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Fig. 2 Fruiting shoots (A) and fruit (B) of the ‘Taiten” Japanese persimmon.
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WEB L ORERTEICOWTE, "B ERREL PVHETH 5.
TEAT R AT o 7208, BA &kl:’\“(ﬁ?%él’] ZFE L
TRREREN 72 T2, FrY/F(0aT7FIvo 2) RESHM
B 2 E XD DN h o 72, AR iﬁﬁﬁéf 11 HHhAETH - 72 (Table 4).
BA &IEJE%K, WEXEEL I3RE, HEL 2 WHEINE "BEA L3RR 1L H 19 HT,
BEIITH) E, BT LHICHREREIT EA D16 = X 21 E[i@.f]‘of:.

R L o 72h%, BEIRIZHE 2 LR (AT L. REDORESFHFELIRECHI06g Tho72. 2
72, BEMRET, BELRETH-72. ZOERIZ d BA LD 200gEERESCHIOHETHY), X
&, EEEEN R TEE S Em o 7 ?ﬁ*i!‘%%i%ﬂ% 72, PRI ofy 2R Th o7, RIBIIRMIET, RIH
B, KK ONEREEN D E T REDSEZ 5Nb. HOWITEL K ITATW: (Fig 2). RIEKHO~7- LB
A 1Z10ad7zh 2~2,5t$£f§0)141£75§~ﬂ’x“%f“%5. FELTWLHLIZ L DA D - 72,

BRI EBA BB CERREISEE L2, RARE R RECIIBEOETH I YRR, REHFOT T —
LRFEDEFENRER CTH o2 0, KR 1T BA Fx—ME (FHH) 7 BH TIE68Tho7zDIl

DISHERED LLRZNU EONEWDH L EE RS ML, KK E51THY, “FHEE (50) LFERET
iz, o, BEFOALZERQTHRIEL TV 2 L8 Hote.

Table 2. Tree and bearing characteristics of “Taiten’, ‘Hiratanenashi’, and Fuyu' at NIFTS, Akitsu (2002-2006)”.

Physiological fruit drop

. . ..y Blossoming Number of
Cultivar Tree vigor Tree shape Leafing time time ® female flowers ™ Early stage " Late stage"
(June to July) (August and later)
Taiten Vigorous Spreading April. 13 b* May. 26 b Many Little None
Hiratanenashi Vigorous Interm? diate between April. 4a May. 17 a Many Little None
spreading and upright
Fuyu Moderately vigorous — Spreading April. 14 b May. 29 ¢ Many Little None
Significance °®
Among cultivars * % * %
Among years * % * %

“ Female flowers were thinned to approximately 13 leaves/flower before flowering, and fruit were thinned to approximately 20 leaves / fruit for “Taiten’ and Fuyu',
and 15 leaves/ fruit ratio for ‘Hiratanenashi in late July.

¥ Date when 20 to 30% of the basal leaves unfolded on the top of the shoot.

* Date when more than 80% of female flowers blossomed.

" Number of female flowers was classified: Not enough (standard cultivars: Shogatsu, Zenjimaru); Enough (Maekawa-Jiro, Nishimurawase, Saijo); Many (Hiratanenashi,
Fuyu).

¥ Little: 30% or less; Medium: 30~50% ; Much: 50% or more.

Y Little: 5% or less; Medium: 5~20% ; Much: 20% or more. Data from 1998, an unusual year for late stage dropping, were omitted.

' Mean separation using least significant differences at P =< 0.05.

° #* Significant at 2 = 0.01 in an analysis of variance using the model.
PU:”+G1+ Y/+EU
P;: the performance of the ith cultivar in the jth year; u: overall mean; G;: the effect of the ith cultivar; Y;: the effect of the jth year; £;: residual.

Table 3. Parthenocarpy for physiological fruit drop in the early stage of “Taiten’ and Fuyu at NIFTS, Akitsu”.

Year
Cultivar
2005 2006 Average percent fruit set (%)
Taiten 033 (0%)" 8740 (20%) 10
Fuyu 22,33 (67%) 8748 (17%) 42

? Female flowers were thinned to approximately 13 to 15 leaves/flower on a branch or several lateral branches, and covered with paraffin-waxed paper bags to prevent
pollination. Parthenocarpy for physiological fruit drop in the early stage was assessed by counting the number of fruits born from the flowers in late July.
¥ Number of fruits set in late July/total number of flowers that were prevented from pollinating.
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Table 4. Fruit characteristics of Taiten’, ‘Hiratanenashi’, and ‘Fuyu at NIFTS, Akitsu (2002-2006) (1)

. . Fruit Fruit skin Soluble solids Flesh Flesh - u
Cultivar Harvest time R v . W . v Juiciness
weight (g) color content (%) texture firmness (kg)
Taiten Nov.19b" 506 a 51a 165 b Medium 08 a High
Hiratanenashi Oct. 29 a 262 b 50 a 145 a Dense 10 a High
Fuyu Nov. 16 b 312 b 68 b 161 b Medium 20b High

Significance °
Among cultivars * % * % * % * %
Among years NS NS NS *

“ See Table 2 for flower and fruit thinning.
¥ Color chart value at the fruit apex (Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7: 19-44).
* Values in astringent cultivars were after removing astringency by Constant Temperature Short Duration carbon dioxide gas treatment.
" Classified into three classes: Dense (standard cultivar: Hiratanenashi, Shinshu); Medium (Fuyu); Coarse (Nishimurawase).
Y Values obtained in two years of 2005 and 2006, using a universal type of fruit hardness meter (Fujiwara Co. Ltd, KM-5, cylinder-shaped plunger).
Y Classified into three classes: Low (standard cultivar: Suruga); Medium (Maekawa-Jiro); High (Fuyu).
' Mean separation using least significant differences at P < 0.05 when the significant effect among cultivars was obatined in the analysis of variance as shown below.
° NS, *, %% Nonsignificant, signifacant at 2 = 0.05 or 0.01 in the analysis of variance using the model.
Pl/:ﬂ+Gl+ Y/JFEU
P;: the performance of the ith cultivar in the jth year; u: overall mean; G;: the effect of the 7th cultivar; Y;: the effect of the jth year; £;: residual.

Table 4. Fruit characteristics of ‘Taiten’, ‘Hiratanenashi’, and Fuyu at NIFTS, Akitsu (2002-2006) (2) *.

Cultar Mumberof - Peent it sk percent it craked R NIRRT st dave
fruit skin ™ (%) cracks "

Taiten 34 0 1 37h" Little~Medium * 16 ab

Hiratanenashi 0 0 0 4a None 11a

Fuyu 4.6 0 8 6a None 28 b

Significance *

Among cultivars E * % *

Among years NS NS NS

N

See Table 4 (1).

¥ Minute degree of cracking that is common and highly marketable for Jiro" in Japan was not included.

* Classes small and large shown by photo in “Methods of evaluating deciduous tree fruit crops in national trials by NIFTS (1994)" were included. These fruits exhibit
cracking that influences their marketability in Japan and can be identified easily in the packing process.

Analysis of variance and mean separation were performed using arc-sin transformed data.

Classified into four classes based on percent fruit having the shallow concentric cracks on the fruit skin: None (0%); Little (30% or less); Medium (30~70%); Much (70%
or more).

Number of days of marketability. Values for two years 2005 and 2006. Values for astringent cultivars were obtained after removing the astringency by CTSD carbon
dioxide gas treatment.

Mean separation using least significant differences at 2 = 0.05 when the significant effect among cultivars was obtained in the analysis of variance as shown below.
In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with ~ .

NS, 3, * % Nonsingnificant, significant at 2 = 0.05, or 0.01 in the analysis of variance using the model.

Pv:u+Gr+ Y/+Ev

P;: the performance of the 7th cultivar in the jth year; u: overall mean; G;: the effect of the 7th cultivar; YV}: the effect of the jth year; £;: residual.

9 The analysis of variance was performed for the data omitting those of ‘Hiratanenashi’.

B

<

-

KK EPVARETH Y, HFOTb)ITHHELE (%) L Hlpozz, RAZEHKS 2L, RAMED 08kg
C7ehs, RFEFFLCREL, TEETOZ A Thh, “FZE (10kg) EFEET, 20kgd B
Molzizh, ERIZED A E ORI, 8B M ET LOV|EDhosz. T, RiTogid KK A2

OV TITo 7. LR YA
MEEIXSEMOFYMHETI65%THY, B KK oMTFHIZ34MET, B4 A6MH) Xy 11

(161%) LIZIZFABET, “FEE L) 20%m<, £ BEALL o7 (Table 4). BT CTHho/r FREE

DI 5B KETHETH 7. *BRE, 2mfEICOWVTHEGIT T/ 2 A, 20D

KK OWEHIIHMEORENTRETH Y, PR AIFS5NKETHETH /2.
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KK X, BA BLO CPEE LR RTERESE
3FEE L eh o7,

KK @A TERRIEEAERE L o7 B
H X, ~ETEEosrsrafETH), KK 3Z0H
T BA LVERLTYS EFHiS N,

KK OFERREOFEEFEAEFIIINHT, B B
O TR LIRT, BRICE,o T 7 FOHHE
OFERIZIE, BA ZEOMEICHENLHAKEE 2
FURIGHE, EBIRINER, 72, BA RElCEE4E LA
W (shallow concentric fruit skin cracks) 7%&% 5.

KK T, FE—HOREICHEEL, FHIVEFHED
FELGERTH 7.

HEHMEE, #&TFI22oWTIE CTSD R 7 A
PR, B FIZOWTIIIEZO DR b2 HIR T
mn k% DR 2 I & L CEFiffi L 72,

CTSD jle A AP s, KK 1229w T, 2005
FIL 25 CDZER T 17 KM B\ 721k, 27T TRERF A
100% 12 24 B %, F D% 25T TZAIZ 120 FefY
PRI L 72, 2006 4£1% 26 C D 2244 T 16 BRf BV 72 1%,
21C TR A 100% 2 25 BEMl B &, 25C TL&HIC
120 e PRI L 72

SPRAE 120w TiE, 2005 4F1E 25C 2T 17
R BV -tk, 27C CTrREEA A 100 %12 24 e[ B &,
F D% 23C TZRAHIZ 48 W fRIE L 72, 2006 4F 1
255C DA R T 17 il B\ 7214, 255C CTHREN A
100% 12 24 R B &, 255C CTZ& W2 48 By PRI L
72,

KR IE, 2005 4EB L U8 2006 E 0 2 £ O T
B I6HMAFLLE., CORFLHEEE 54 L0 d
12, e LOD5HE -7 L2L, &
ERDL L, HBBEE OEIEETE R o 7.

2. BEREMICH T B4

Table 1 1278 L7z s BRITZ7E48RE 12 BV T, 2002 4F
W2 EA, PR, GKER S EPREAEAL LTEE
EERATV, FHE & b1, RFESERERBRZT-
7o, EIBEAT REEER 12 OWTIE, [REERY (BILTh)
Wiz, BuEkER e L AR CGRFH) TH R
AT 72,

FRPEoMRAE AL, 1. LRk BECRBEIS R E
FRBR - R SRR A T (R MO E A R R,
1994) 12 L7=A3o72. THIZINAZ, BHROBEEMN%
[ Tkl Td], THOT] BLXO [T 05
FETAT o 72,

gL LT, £ OHIT FEE BLV ®E

A O, FRRCEEE LB F 3SR BRI sE R B
I SN TV B (BHIIAE) 12D CRIBRIZIRAA
AT 7.

e L Do 728 & B 72 & 22 B3 o
SRR ERERIZ BT 5 KK oS X U E
4% Table 512, RFEHE% Table 6 (27K L7z, Table
5BLU6TIE, #NENDEHATIZHB T 2004~2006
FEICRAT SN SEROTEM % ZLATcBIT A E L
72, BB, TOIHLOVEDME L 2EOMELIES
N2z o 72T —HICH o 720, ZOWEIL 1 F Ol
F AL 2 F O A 7z FFIC L) BEAEE) L 72
HEFREORE R, [~ [D~d] o k)i~
THATRIAL.

KRR L ebicBEME R BLD BE
WHE: - ME SN ORELY A, diEEEE K
K OFPEE B L7z (Table 7). EMEEIL KK
E2DODMBREIZOWTIE LI 2 BERE T 5, L
TIRTETIVIZL - T2 RED S HTHT 21T 72
R oo B, VE TR IS A S I R AR &
Wiz, B, BN 4T o 7201%, Kolmogorov-Smirnov
D 1 REMRE I & o TRAREIEEM O 5 A DS IEH 54 & 4
BICRL O oWETH 5.

Py BAEICBT B, u 0 A&PIE G i FHOm
MOWME, L jHEHOLHORR, E; i FH O
D j&FEOYGI BT HiE

DRI R 5B KETHETH o 72TEIZONT
X, 5%KEDLSDIZL Y, milZ & OVIgEM DA
HAETRUE L7

1) #itf, BEMSIUEBEYE

gL [] OFHITH - 7235 HA6, [H~iE] 279
Wi, [ ST CTh o7z, BN [55] TH-o7
YiAT 3 <, B LoOMEIE Ao 72 (Table 5).

B EMMUEOIZ L A EOWFTT4 H LA,
HTdHo72 (Table 5). JLBFETIZ4 ATAE, WEBIY
WMETIESH PUTH- 72 il L ol Tid, “F
B LDV HEAERICES BF LHEHTH-7
(Table 7).

WEAEBAACHT (B IZZFMPVE DT E A L DYETT
SAMH~THTHY, All, EBLUTERTIZG6
A4, g, mEBLUHETIZI6 HRTh-o 7z
(Table 5). “FHE X 4HAEEIZELS, BF £
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Table 5. Tree and bearing characteristics of Taiten’ in the national trial (2004-2006) “.
Physiological fruit drop
Location Tree vigor Le_aﬁng Blos.soming Number of Number of arly ot o
time time female flowers male flowers v stage ate stage
(June to July) (August and later)
Yamagata Medium~ Vigorous ¥ May 6 June 20 Enough~Many None Medium None~Little
Fukushima Medium~Vigorous May 4 June 14 Enough~Many None Little None
Nagano Medium~Vigorous April 16 June 2 Enough~Many None Little None~Little
Niigata Vigorous April 30 June 12 Many None Much None
Toyama Medium April 23 June 3 Many None~Little Little None~Little
Ishikawa Medium~ Vigorous April 24 June 6 Many None Medium Little
Aichi Vigorous April 18 May 24 Not enough~Many None Little~Medium None
Gifu Vigorous April 13 May 20 Many Little Little Medium
Osaka Medium - - - - - None
Nara Medium April 16 May 25 Enough~Many None~Little Little~Medium None~Little
Wakayama Medium April 10 May 19 Many None~Little Little None
Hyogo Vigorous April 13 May 24 Many None Little None
Tottori Medium April 14 May 22 Many None~Little Little -
Shimane Medium~Vigorous April 10 May 27 Many None~Little Little None
Hiroshima Medium~ Vigorous April 15 May 25 Many None Little Medium
NIFTS-Akitsu Medium~ Vigorous April 14 May 26 Many Little Little None
Tokushima Medium April 12 May 22 Many None Little None~Little
Kagawa Medium April 9 May 22 Many None Little None
Ehime (Matsuyama) Medium~ Vigorous April 12 May 25 Not enough~Enough None Little~Much None~Much
Ehime (Toyo) * Medium~Vigorous April 24 May 18 Enough~Many Little Little~Medium None~Medium
Ehime (Kihoku) Vigorous April 11 May 15 Many None Little~Medium None~Little
Fukuoka Vigorous April 7 May 20 Enough~Many None~Little Little Little~Medium

“ See Table 2 for the evaluation of each trait.
¥ In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with ~.
* Grower's orchard in Ehime Prefecture.

Table 6. Fruit characteristics of Taiten’ in the national trial (2004-2006) “.

Fruit  Fruit  Soluble solids . Number Percent fruit Percent fruit Pe_rcer.m Occurrence of .
Location Ha}' vest weight  skin  concentration Eat}ngy of seeds cracked at cracked at fruit with . shallow concentric Shelf life
time o quality . darkened fruit o (days)
(2) color (° Brix) per fruit stylar end (%) calyx end (%) skin™ (%) fruit skin cracks

Yamagata Nov. 7 421 47 177 4 34 0 0 23 None~Little ¥ -
Fukushima Nov. 6 334 45 149 5 47 8 6 38 Medium 25
Nagano Nov. 17 300 52 159 35 33 6 0 12 Little~Much -
Niigata Nov. 20 476 58 15.1 5 2.3 6 16 61 Little~Medium -
Toyama Nov. 21 445 6.0 16.7 45 42 5 0 22 Little~Medium -
Ishikawa Nov. 12 513 54 158 5 25 11 16 93 Medium~Much -
Aichi Nov. 13 501 49 148 4 26 3 12 22 Little~Medium -
Gifu Nov. 13 484 52 17.3 5 238 1 0 37 Little~Medium 26
Osaka Nov. 15 433 53 16.8 5 19 - 0 37 Little~Much -
Nara Nov. 22 589 58 17.3 45 08 0 0 78 Medium 16
Wakayama Nov. 7 398 51 16.7 5 42 1 0 21 Little~Medium 30
Hyogo Nov. 11 349 51 173 4 47 2 0 27 Little~Medium -
Tottori Nov. 11 462 5.1 17.3 4 47 0 0 20 Little~Much -
Shimane Nov. 15 441 45 159 4 43 0 0 20 Little -
Hiroshima Nov. 14 473 5.0 159 45 36 2 0 14 Little~Much -
NIFTS-Akitsu Nov. 18 481 52 16.6 5 36 0 0 44 Little~Medium 16
Tokushima Nov. 8 488 47 154 45 32 0 0 25 Little~Medium 17
Kagawa Nov. 2 366 53 170 45 38 0 0 9 Little~Medium 17
Ehime (Matsuyama)  Nov. 11 423 53 16.0 5 24 2 5 51 Little~Much -
Ehime (Toyo) Oct. 31 574 49 150 5 0.0 3 0 60 None~Much -
Ehime (Kihoku) Oct. 26 320 51 16.3 45 31 0 0 40 Medium~Much -
Fukuoka Nov. 12 426 5.0 169 3 338 3 0 11 Little~Medium 21

Average Nov. 11 441 5.1 16.3 45 32 3 3 35 21

“ See Tables 4 and 5 for the evaluation of each trait and location.
¥ Classified into five classes and given scores: Very poor (1), Poor (2), Fair (3), Good (4), Excellent (5).

* Darkened fruit skin includes shallow concentric fruit skin cracks.

"1In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with ~ .
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Table 7. Comparisons of several traits between Taiten’ and ‘Hiratanenashi in the national trial (2004-2006)

49

z

Percent fruit Percent fruit

. Leafing  Blossoming Harvest Fr.ult Frglt Soluble solids Eating  Seeds cracked at Percent fruit with partly — Shelf life

Cultivar . . X weight  skin content . . cracked at

time time time N quality per fruit  stylar end o darkened (days)

(2) color (%) %) calyx end (%) skin (%)

Taiten April. 16 b¥ May.27b Nov.13b 449c¢ 52a 165 44 b 33 2 2 31b 202 b
Hiratanenashi April. 11a May.23a Oct.30a 237a 54a 156 4.2 ab 0 1 7a 133 a
Fuyu April. 16 b May.29¢ Nov.18 ¢ 281b 61b 16.0 38 a 41 5 13 9a 253 b
Significance *
Among cultivars * % * ok * % * ok * % NS * * % EE * %
Among locations * % * % * % * % NS NS NS * ok NS NS
Number of locations
for which performance 14 12 13 14 14 14 15 14 14 14 14 6

data were averaged

“ See Tables 2 and 4 for the evaluation of each trait.

¥ Mean separation using least significant differences at P = 0.05 when the significant effect among cultivars was obtained in the analysis of variance as shown below.
* NS, *, % * Nonsignificant, significant at 2 = 0.05, or 0.01, respectively, in an analysis of variance using the following model.

Pi=pu+ G+ L+ E;

P;: the performance of the 7th cultivar in the jth location; u: overall mean; G;: the effect of the 7th cultivar; L;: the effect of the jth location; E;: residual.
" The analysis of varaince was performed for the data omitting those of ‘Hiratanenashi’

Y Arc-sin transformed values were subjected to the analysis of variance.

2 HEZEIZHE 2o 72 (Table 7).

MEEDFEERE R, [£] E32%P0513, [Hh~%]
26, [~%] BLU A~ ] 23% 1 THo7: (Table
5). TOXHIZ, KK IMEIEE L CEE LB S
oz,

HEAEDS 2\ EMEAEDS A e {2 D), IEAR T ISR OO <
WREMEDS D 575, KK E—EDWHT CHEAE A LS4
L72DOATHY), WEISHET LI L3 a7z, Th
WIS Do 1B L EZ NS,

— &I BEA TIE, EEL10~13 W EN M TTb R,
BERENZO 7 BICHES TN L. R 20 B
IR ZIT) 2 51, 50% L EORMTERDH % &
HRECIERI 20 282 TLEV, IEEHERTE 2V,
KK ORMER T L5, (4] THho 725
M3, [~ ] 2548, [l 25288, [~%]
BLO (%] P& 1EFTCH-72 (Table 5). KK &
FETRE D% ) VA, HARSREESR W20, 2
Wi % EOZHEDS T A TR WA ITRIIERT
BNHDHTEDRBEEND.

KK OBMERL [HL] T L~2]F234]
OWAIAS16, [H] F721F [h~d] OBFT3, [ L
~i | BXO [ L~%] 7% 1 TH-72 (Table 5).
DX, BIIERIIREAERE FREIC R S e h o
7e0s, A LIRIIE RS 2 HEIARERD Sz

2) REHE
PHERIX, 10 26 H~11 A 22 HORMTERL, %
11 H 11 HT& o7z (Table 6). “FEE X 14 H

HFEICELS, "8 LDV5HAEBICEINEI NS
(Table 7).

REORKESIWEFHELIKRRET, F¥H41gTH Y
(Table 6), “FHEEE 191 S O16HEORE
ECTHo7 (Table 7). BETICL V2% OENH Y,
300g ~589g DEIFHTLERE L7z, TIIITFEEEHR (F
R OFEPEIICEVELZ>TWAE T & DR
LTWa.

REMOIEIHT—F v — 1+ (BEAH) ETFHLL TH-
7z (Table 6). —f&i2, 11 A LHAETH 5 —F v —
FOREEE LB LD LI ENG, PR LIXITITE
HofEchl), B LVAEEIZESL -7 (Table 7).

MERE X 148~177%DOHH CALE L, FIYiL 163% T
DY, FRICHEICLERY) IO 5Nk o7 (Table
6). RIHESFE & OHETI, 14O FIEHETRS &,

SEALAE A5156%, EA AT160%ICH LT CRE
D 165%TH - 7278, WMHEMHAERIIAFETIE Lo
(Table 7).

KK ofEHIEEN, FEACOgFTE] T/
W [HOL] L) FHEiTH -7z, ERO 5 BB FFl
AT %52 CTCFYEEZ KT LE (AaT70REW
3 EAEREHGiATE ), PEE 042 BH 03812
LT KK 1344 T, "BAH LOXEIAEECTH-T:
(Table 7).

ERBILFIY 32 TH o7z (Table 6). & & [FIE

=

R SN G oPIETIE TRR 1333, TR
A F41THY, BA Lheednl, ToEF

LBKETHER TH o7z, "BAH 1M B OF
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fETHY (R, 1941 LHS, 1987). KK OffiF
W ED % ) Eeh, BE LA LRI & HIRE

5.

BEROFEEIIOWTIE, RERFIT 175 (&4
D8L%) THULLTTH -7 (Table 6). FE4# B
LOEE BV, —iORT CRERRELAEL
7o, FOEGIIMD TARr o7 FIEL LT S
&, PR 1%, BEAH BL5WICHLT KRR &
2% TH otz 20O BREE S, —IRIEZRED
R, B LEOBEIC RS 2w Es, KK D
RIEHFEMS RIS, famdEEL, MECRL
WEEZLND.

NeT EROFBAEFIT1IGA (&R0 86%) T6%
UTTHY, BEhoizn’, 3HATTI2~16% D729
EREEL (Table 6). xFHWGHE & O TIE, F
I I BAEPEL, B PSTH13%FE L
DIZR LT KK 1Z2%DFEZETH -7z (Table 7).
BA @A TEMUDSD L ENBEMEE EOBET
HLH. KK ZDEPICATTEUEDRD LD, 2BREE
ThbHZ PO LORESLEMEL L VWEEZS
nas.

KK OFEHEREOFEAFITFIY 35% Th - 72 (Table
6). T, FRILIZE AL OEITCRAEDIFED S,
Gl SEA Lo REILHIRR L LCEMii L7z, WA
DEERDPEHNZ LIIEFEMERETH I LR
BTz, PRI OWBREERENT%, BE
WI9W%IZHF LT KK E31%THY, HEIZEI-72
(Table 7).

CTSD JRBRA ABENEEZOHFELMEL, HiRlZh
WG A iE & AEFE S A HECTERM L 2248 &, KRR
X 21 H, HEH L7z (Table 6). Z 1L AL
ZL72AFELTUIDL Y BV, PRI 236 %0
FETI33H, EH A2B3IHTHo72DIZx LT
KK 1E202HTHY, “PEE IVAERICE,o7
(Table 7). 73, CTSD Wl H AR 2B 1) 5 WLEE S
PRERBIGITIC L D R o TBY, —ELTWwiAwn,

3. BRMEELURE REBLUBELOERESR
KK BT FTH Y, HALH T E AR O
T RN TIRCHIETE 5. IWERENLY, G5
LA T CRIBE R TH L E RATN LY, £k
Ddbd L IFMERIR O I BT ZEINEIIATH 5.
CTSD ji P& 7 A i (P& 77 A 100 % 112 26~30C
TI1H, Z0Of%, 26COZRKHTSH) IZXDBEL
ZOHROAF LR, BLEEZIZERD R 55 5 A,
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BHBIIZERS M ET A, 72, bIPISEANED
BNDYENH 7. ZOFFET PEE ok (—
Mels, REEAAMBLL H, ZRPRE2H) &HNTZE
K CTHRIRT 2R, BkiC6 HVET 57290,
L, WBEERY, S OIHESRIREET AL %
TLUENSHL. Fo, PEERICERRY X556
BHolzht, 1HEE®ECZ EIZE DL L Blikicl
D HAEMENELIND.

nB, REBOFT, FIA474 APEHITOWT O
L7h, REREEZEEHRICZBELLTL, AL NI A
TAABEEIERWZ SN hroiz, TF VT IVI—)
IZEBBEEIITTRETH 7%, maanE L, MYk
OWTIEHEZTHHLNE > TV,

KK L LBEESETHORECRY, BELEEY
WS WRETH L., LhL, SLHBESIETEL L
EPEL b0, ERSR2R% 5. 7THTFEHOML T
R TIE, ERL20BEDEETLZEEYTHS.
BA Ol5fEUEORRERLD, ZOHBAETY
3t/10a EED B \VIEF N LOIE & 70 5 2 & D HGA
Ins.

TEF IR IINE D7 ) EAs, AR MR 7290,
GEAEBEOIOIIIZTHB 2 RET XX TH Y, i
A 7 &L BAERHI 3T 5.

KRR L, SRR sA L, HHEES 3 EHEE L
ol REOHWBOEIPSFBITET LR, BHin
fliflix TIFAERTH SD, FRIEETAIIIEE A <
(Iwanami et al, 2002), ZEROFEELR TV KK b
O LASEMDOM T RENEGME TG STV 2H60% &
L. KRR R BESFMAEREAET, HELLRE
W, INLDONEEBELRERGENEEIND.

4, BXELTOFA

MECTRLAEIIZ, KRR E 8, NEHo®
% PCNA fEOER ZEK L, 4L 7% %3 PCNA
A BT AP TEREINHBETH ), KK 12
PCNA fufili - RfE R LTS Z L1251 PCNA O
BREEDLZENTE S,

PCNA %3 PCNA 7 53519 % DNA ¥~ — % — D fi
R MEN, KK oHTHsH BEE CHRET
LR EED, FORNIZEY) L7 (Kanazaki et al,
2001; 2009; 2010). H ARIZJE#E 3 5 PCNA & JE PCNA
B —OBEETHEIZL > THRSN, 6/ THL Y
FOROEMEDONT NS ZOHEMETIELDH S
(Akagi et al, 2010). “KK &2 2»IJE PCNA #EfxT
L 450 PCNA #E5T %> Twd (HilFS, RIEL).
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KRBT EAARE <, B THET & 53 EOH

BBV EPEBEEORFEE KECHRL TV,
ZODNA~Y—H—DB%IZL Y, PCNA EED A% 4
WP Tl L CGERIKL, B THE T 281040,
FHBEAEIKECIEATE S (10H, 2011). KK %

M7z PCNA i O F I,

CODNA~Y—H—%H

WAHZEIZXDRIEMICAT) AT EETH S ERAS
n5.
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B

RKR AL, RMOKE A R B e E Y
G BTATBOE NS - B0 SRR AR A I 7ea%
RERBWZEAr 7 Ko - 7 FWF2Eis) 128w,
1993 4E12 "BAHE 12 R B AHE L TR EAE D
LIER Sz, KRR THEA @ pollination variant @
BEHRTHSL. 20024EL 0 [HFLEEHE20 5] 0
R Z AT TH F 5 6 [RGB AR R 1 A
AL, &E 247 o EARBEEREICB W T
FEEE R L7, CoR, #EIRS N, 2007 FFiC
KK kL, BEIN F72, 200942 F
WHEREICEED &, B 555 17493 5 & L Tl
Bz

BB, BHREHRETH 5. MIEOKE TS

<, HWAEZ DT PICHEET L. LAFOFRITLKL,
WM TH L. EORITIELDIT ) MR RIEL
BRI OAEMER IS LT, BPEEE»2 0
WS, HARRENIEL hnin, wELEER
5% 720X ORI TH 5 .

C O RFEFSINIIAET, FRBTIE TEA ISIVE

Holl AR Tcho7. REEIIKEL, BF
D161, FAEE o 19T, BFRH T
506g Th o7z, RFEEIL PR LFEERICEE G
Thb. BEH TIIRERELOTFIHEEA 16.5%
THhY, PEE L) 2%E, B LHEET
Hot. WHIZRPRHWA, R L[R2k
5, RiromiEL . REHFIZITZEAERE
L, ANedERITbTICEEEL, AEinE
MERBRIZ B B PHRERII 2% TH 72, &
MRRLFEET L. 00, HHEEOEARIT B
AL EL, REISERE BRI B 5%
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HAPLEALEL S, E R IR R T 16 B,
S I AR E SRS B A T 21 B,
HEb L7

1)
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9)

C WAL TR DAR 0 A F ARSI TR ST &
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