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Summary

'Oriental Star' is a diploid table grape cultivar derived from V. labruscana Bailey and V. vinifera
L. released by National Institute of Fruit Tree Science (NIFTS) in Japan. It has large purple berries,
crisp flesh texture, high soluble solids concentration and low acidity. Its seedless berries can be
commercially produced by applying gibberellic acid treatment to flower and fruit clusters in full
bloom and 10 to 15 days after full bloom, respectively. It is sensitive to anthracnose and downy
mildew.
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'Oriental Star' resulted from a cross of Akitsu-21 and 'Ruby Okuyama' (V. vinifera) made in 1989.
Akitsu-21 is a hybrid of 'Steuben' (V. labruscana) X 'Muscat of Alexandria' (V. vinifera). The original
vine was primarily selected in 1997 in a NIFTS vineyard at Akitsu, and was tested as selection
Akitsu-24 in 33 locations in 30 prefectures under the Ninth Grape Selection National Trial initiated
in 1999. It was ultimately selected, and released as 'Oriental Star' in 2004, and registered as No.
14,914 under the Plant Variety Protection and Seed Act of Japan in 2007.

The 'Oriental Star' fruit ripens in late August in Akitsu. Its ripening time was 8 days and 4 days
later than 'Kyoho' and 'Neo-muscat', respectively, in the national trial. Berry weight averaged 10.7 g
and 12.4 g in seeded and seedless fruit production in Akitsu, respectively. The berry has a neutral
flavor, and crispy and juicy flesh. Soluble solids concentration and titratable acidity averaged
around 19% and 0.4 g/100 mL, respectively. Acidity is significantly less than that of 'Kyoho'.
Astringency is not sensed. Like 'Kyoho', cracking of the berry skin is unlikely to occur. Shattering of
berries from clusters at full maturity is less than that of 'Kyoho'. The berry skin can slip, although
not as easily as that of 'Delaware’. Its shelf life is longer than that of 'Kyoho'.

The 'Oriental Star' vine is vigorous and seems to have cold hardiness comparable to 'Kyoho'.
Berry set is easy irrespective of the vigor of bearing shoots in seeded fruit production. Flower
clusters should be trimmed and berries thinned to obtain attractive fruit clusters, as is the case for
most commercial cultivars in Japan. The time taken to trim flower clusters and to thin berries are

not longer than those for 'Kyoho'.

Key words: crisp texture, diploid, interspecific hybid, large berry, table grape
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Fig.1. Pedigree of the 'Oriental Star' grape
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Table 1. Institutes and their locations where the national trial of 'Oriental Star' was carried out, and culturing and

pruning methods in the trial.

; - ; Pruning
Insitute (location) Culturing method method
Hokkaido Central Agr. Exp. Stn. (Naganuma, Yubari, Hokkaido) Pot culture in glasshouse Spur”

Aomori Pref. Agr. Forest. Res. Center, Apple Exp. Stn. (Kuroishi, Aomori)

Aomori Pref. Agr. Forest. Res. Center, Kennan Fruit Tree Res. Center (Gonohe, Aomori)

X

Horizontal-arm spur system in plastic house =~ Cane
Horizontal-arm spur system in plastic house ~ Cane

Iwate Agr. Res. Center (Kitakami, Iwate) Trellis in open field Cane
Miyagi Pref. Agr. Hort. Res. Center (Natori, Miyagi) Trellis in open field Cane
Akita Fruit-tree Exp. Stn, Tenno Branch (Tenno, Akita) Trellis with tunnel covering” Cane
Yamagata Pref. Hort. Exp. Stn. (Sagae, Yamagata) Trellis in open field Cane
Ibaraki Agr. Center, Hort. Inst. (Iwama, Ibaraki) Trellis with tunnel covering Cane
Tochigi Pref. Agr. Exp. Stn. (Utsunomiya, Tochigi) Trellis in open field Cane
Tokyo Metro. Agr. Exp. Stn. (Tachikawa, Tokyo) Trellis in open field Cane
Kanagawa Pref. Agr. Res. Inst. (Hiratsuka, Kanagawa) Trellis in open field Cane
Yamanashi Fruit Tree Exp. Stn. (Yamanashi City, Yamanashi) Trellis in open field Cane
Nagano Fruit Tree Exp. Stn. (Suzaka, Nagano) Trellis in open field Cane
Nagano Chushin Agr. Exp. Stn. (Shiojiri, Nagano) Trellis in open field Cane
Niigata Agr. Res. Inst., Hort. Res. Center (Seiro, Niigata) Trellis in plastic house Cane
Toyama Agr. Res. Center, Fruit Tree Res. Stn. (Uozu, Toyama) Trellis in open field Cane
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn. (Unoke, Ishikawa) Trellis with tunnel covering Cane
Aichi-ken Agr. Res. Center, Hort. Inst. (Nagakute, Aichi) Trellis in open field Cane
Mie Pref. Sci. Tech. Promotion Center, Agr. Res. Division (Iga, Mie) Trellis with tunnel covering Cane
Shiga Pref. Agr. Exp. Stn. Hort. Branch Stn. (Ritto, Shiga) Trellis with tunnel covering Spur
Osaka Pref. Agr. Forestry Res. Center (Habikino, Osaka) Trellis with tunnel covering Spur
Nara Pref. Agr. Exp. Stn., Nara Fruit Res. Center (Nishiyoshino, Gojo, Nara) Trellis with tunnel covering Cane
Tottori Hort. Exp. Stn. Hojo Branch (Hojo, Tottori) Trellis in plastic house Cane
Shimane Agr. Expt. Stn. (Izumo, Shimane) Trellis with tunnel covering Cane
Okayama Pref. Agr. Exp. Stn. (Sanyo, Okayama) Trellis with tunnel covering Spur
Hiroshima Pref. Agr. Res. Center (Akitsu, Hiroshima) Trellis with tunnel covering Spur
National Inst. Fruit Tree Sci., Dept. Grape Persimmon Res. (Akitsu, Hiroshima) Trellis with tunnel covering Cane
Yamaguchi Agr. Exp. Stn. (Yamaguchi City, Yamaguchi) Trellis in open field Cane
Tokushima Agr. Forest. Fisher. Tech. Support Center, Fruit Tree Res. Inst., Kenhoku Br. (Kamiita, Tokushima) ~Trellis in open field Spur
Kagawa Pref. Agr. Exp. Stn., Fuchu Branch (Fuchu, Sakaide, Kagawa) Trellis with tunnel covering Spur
Fukuoka Agr. Res. Center, Inst. Hort. (Chikushino, Fukuoka) Trellis with tunnel covering Spur
Kumamoto Agr. Res. Center Fruit Tree Inst. (Matsubase, Kumamoto) Trellis with tunnel covering Cane
Miyazaki Agr. Res. Inst. (Sadowara, Miyazaki) Trellis with tunnel covering Cane

“Name in 2003.
Y Spur-pruned cordon.
*One-year canes are usually cut back to more than five buds in winter.

“"Tunnel covering" includes partial covering of only a basal part of shoots (tunnel covering) and plastic house the side of which were not covered with

plastic film. Plastic film is usually removed in July.
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Table 2. Budbreak and full bloom date of 'Oriental Star' comapared with those of 'Delaware’, 'Kyoho', and 'Neo-muscat' at

NIFTS, Akitsu.”

Cultivar Budbreak date’ Full bloom date®

Oriental Star April 7 b* June 4 c

Delaware March 30 a May 24 a

Kyoho March 31 a May 29 b

Neo-muscat April5 b June 5 ¢

Significance"

Among cultivars * %k
Among years NS

“ One grapevine per cultivar with Teleki 5BB rootstock grown in open-field was used for evaluation. 'Delaware’ was
grown in seedless fruit production with gibberellic acid (GA) application to flower and fruit clusters before and after
blooming, and the other cultivars were grown in seeded fruit production without GA application.

¥ Average value for four years (2000-2003).
* Average value for three years (2001-2003).

" Mean separation using Fisher's protected LSD test at P=0.05.

“NS, s * , or * Nonsignificant at P=0.05, significant at P=0.01, or P=0.05, respectively, in analysis of variance whose

model is shown below.
Pi=p+G+Y +E

P; - the performance of the ith cultivar in the jth year; 4 : overall mean; G; : the effect of the ith cultivar; Y; : the effect

of the jth year; E; : residual.
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Table 3. Characteristics of 'Oriental Star' comapared with those of Delaware', Kyoho', and 'Neo-muscat' at NIFTS, Akitsu (1999-2003)."

Vine Time taken Time taken Harvest Fruit skin Bunch Berry Fruit Berry skin Shatter of berries
Cultivar iBGE to trim Berry set* to thin dite color weight weight cluster crarc}l,dn . from clusters
8 flower cluster’ berries" (t] ©® filling S atful maturity"
Oriental Star Vigorous Short Easy Short Aug. 27 b Purple 434 102¢ Medium None Medium
Delaware N{/?gg;ﬁffsly Very short Easy Medium  Aug. 7a Red-brown 187 21a High None Medium
Kyoho Vigorous Medium Medium Short Aug. 23 b Black 461 13.3d Medium None Easy
Neo-muscat Vigorous Long Easy Long Aug.30c  Yellow-green 389 6.7b Medium  None ~Medium ~ Medium
Significance®
Among cultivars * % * %
Among years * % * %k

“One grapevine per cultivar with "Teleki 5BB' rootstock was grown with long-cane pruning, and evaluated. Only 'Oriental Star' grapevine was given tunnel
plastic covering on horizontal trellises in order to protect vines from rain. The other cultivars were grown on horizontal trellises in open field. Vine age
was five years old in 'Oriental Star' and 'Delaware’, 12 years old in 'Kyoho', in 1999. For 'Neo-muscat', seven-year-old vine in 1999 and four-year-old vine
in 2001 was used for the 1999-2000 and 2001-2003 evaluation, respectively. 'Delaware’ was grown in seedless fruit production with 100ppm gibberellic
acid (GA) application to flower and fruit clusters before and after blooming, and the other cultivars were grown in seeded fruit production without GA
application.

¥ Classified into four classes: Very short (standard cultivar: Delaware in seedless fruit production); Short (Campbell Early in seeded fruit production); Medium
(Kyoho in seeded fruit production); Long (Neo-muscat in seeded fruit production, Pione in seedless fruit production).

* Classified into three classes: Easy (standard cultivar: Steuben); Medium (Kyoho and Muscat Bailey A); Difficult (Aki Queen and Pione).

* Classified into four classes: Very short; Short (standard cultivar: Kyoho in seeded fruit production); Medium; Long (Neo-muscat in seeded fruit production).

* Classified into five classes: None (Percent cracked berries: 0 ~ 5%); Little (5 ~ 10% ); Medium (10 ~ 20%); Much (20 ~ 50%); Very much (50% or more).

“ Classified into three classes: Easy (standard cultivar: Kyoho and Campbell Early in seeded fruit production); Medium (Delaware and Neo-muscat in seedless
fruit production); Difficult (Kaiji in seeded fruit production).

‘ Mean separation using Fisher's protected LSD test at P=0.05.

°NS, *, ** Nonsignificant or significant at P=0.05 or 0.01, respectively in analysis of variance (ANOVA) whose model is shown below.

Py=p+G+Y,+E

P : the performance of the ith cultivar in the jth year; z : overall mean; G; : the effect of the ith cultivar; Y; : the effect of the jth year; E; : residual.

ANOVA was performed using log-transformed values for berry weight.

Table 3. Characteristics of 'Oriental Star' compared with those of 'Delaware’, 'Kyoho', and 'Neo-muscat' at NIFTS, Akitsu
(1999 — 2003) (Continued).

Soluble Flesh texture
solids Titratable Number of
Skin concentration  acidity Breakdown in Sensory seeds per Shelf
Cultivar  slip character” (%) (g/100mL) Crispness mastication’ Firmness®  Flavor  astrigency” berry life"
Oriental Star Medium 19.2 ab 0.46 a High Easy High Neutral None 1.7 ab" Medium
Delaware Easy 208 c 0.76 ¢ Low Difficlut Medium Foxy None 0.0 Medium
Kyoho Medium 198 b 0.55b Medium Medium Medium Foxy None l4a Short
Neo-muscat Medium 188 a 044 a Low Difficult Medium Muscat None 20b Medium
Significance"
Among cultivars * ok * % *
Among years NS NS NS

* Classified into three classes: Easy (standard cultivar: Delaware in seedless fruit production, and Campbell Early in seeded fruit production); Medium (Kyoho in
seeded fruit production); Hard (Kaiji and Rizamat in seeded fruit production).

¥ Classified into three classes: Easy (standard cultivar: Rizamat and Rosaki); Medium (Kyoho and Pione); Difficult (Campbell Early and Delaware).

* Classified into three classes: Soft (standard cultivar: Niagara and Ryuho); Medium (Kyoho and Neo-muscat); Firm (Muscat Bailey A).

" Classified into four classes: None (none or almost no sensory astringency); Little (little astringent); Medium (Noticeably astringent); Much (cannot be eaten
due to excessive sensory astringency)

" Classified into three classes: Short (standard cultivar: Kyoho and Campbell Early); Medium (Delaware and Muscat Bailey A); Long (Koshu and Kaiji).

" The analysis was performed omitting data of 'Delaware' for number of seeds per berry.
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0.46g/100mL TH b, ‘Tz 7 - B XD EX
W&o Tz WHEIE, BAYID 0T E (breakdown in
mastication) (&% (B T, B (firmness) &
i<, L7z 3 ML HEREZRN ST, AU
VENWAZR— DEDZIFEALEL, AN T

LI 170 RhiThoT. HiRICEBISH
HHEME B KOEL, “TF9927 <« XA AAhY
| =1 X T O

3) INL Y VNBIC K BEIZEEIFICH T A5
WRYEIE R T AV T RV AR — 2/,
TNZTN 1T ORI VBT X % LRSS
UMW OAEKERE Zfi> 7. WIhos T L+
5BB Z#HAKE L, 2002 FEiC 5FEETH-T=. 2002 4E
& 2003 0D 2 FERIFE U TR 2RI Uz, I D
WTIE, WINoORES 1.5t/10afEERZHZ L L, K
WA Im® H720 1.5 kg BEOREZDF S XS
BT LTz, WINofs b 23 IVic X 2 5w

ZITV, 1AL T e L, BIERIERICED) > 72,

SR LARETRHEBATERTIC A L7 k=4 2> 200ppm
Z @i Ule O B RITED B U 7o R ICIERED et 4 cm
ZRIEREIE 21Ty, MRS XU 10 ~ 15 H
BICINL Y v 25ppm DIRHELI 217> Tz, Fikiid5H
1€ 2 ~ 3 ERIICFERN 7 cm 1< 45 BRIATEEKT XS
iU’

ERFITEE, 2) &R REREH L o
HEEZRITV, TERIOJE 7 cm 2 W BRI & 45
RERRE 2RI ik 21T 7.

TSI ER O ARG & HEFIEEL, 2) LFKT
Ho, #HEE LR o7z (Table 4). HER LSS
BORKGHEE Rif Th - /z.

TERLA LR & BRI ORI RFZFEI D213 7%
Motz (Table 4). RKIEIX, HZLAEEN 1248 TH
HZOICHL, AREREE 107g THH, FHDIEH N
1.7 g RED 12D, ZFBEETE G-k,

TR AR & BRI & & 2] AR RE LR
WMolz. Tz, WEEBXUHES 2R - B4R
B KA ERREFIEALEN -T2, AEBXUEDICD
WCERIKRTH -T2, £z, HRICBI2HFEBMHICE
TRRLAEARIG - ARG I G AR TS b Nah o Te.

4) EHEERICHITAIEFEE

3) O FVYIYEIVAR—"FHRBTER 2 82V,
ARG LU Bl BX U FATA Ay M EIK2
kit & & BIETFES % 2002 F£FB KT 2003 FEICHHME L
7z. 2002 4£ 1 HOEE % 1 5%, 20034 1 HDEY
Ex2HEEL L, {EFOImOFRUMRE LR 5T
P ACRERE, ZNDINZTEREE L U, TEREEE 2D
Al EERL L.

ZFORER, AV TV HIVAR— OIEEELERIZ 82
%THO, Hig KoOREL, FATAAy b L
BETH-o 7 (Table 5).

5) REREMMY - FEEEIEAYE

2) ~4) ITRLIEREETIE BIg Zxig e LiciEfr
BiBR7Z21T - 7278, A & e, AV T 2V A Z—
ICRHCHAE LR F R o 72,

LAL, BREETIE, |BEEO VT2V A
Z—"IZEIC KD —HOFHNER L 5B LT LD
FAELUR. T, REERGREYICHET 58857217 ->T
FRREE ORI 21T > TRiER, AV IV ZIVAR—"1&
TIULT R FYINVT—U—IDEESRHEBL
UNEIHFOEH NS 2 LR S Nz (BA D, RFER).
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Table 4. Characteristics of 'Oriental Star' seedless fruit produced with GA application and seeded fruit at NIFTS, Akitsu (2002-2003)."

Bunch  Berry Shatter of berries Fruit
Vine Harvest weight weight Berryskin from clusters cluster
Treatment vigor  Berryset date (2 (&) cracking  at full maturity filling Skin slip character
GA applied (seedless) ~ Vigorous  Easy  Aug29 575 12.4 None Medium Medium ~ High Medium
Control (non-treated, seeded) Vigorous — Easy = Aug29 453 10.7 None Medium Medium ~ High Medium
Significance”

Treatment NS
Year NS

“ One grapevine per treatment with ‘Teleki 5BB’ rootstock, which was five years old in 2002, was grown with spur-pruning, and evaluated
repeating two years (2002-2003). The vines were grown with partial plastic tunnel covering on horizontal trellises. Seedless fruits
were produced by trimming flower clusters to 4cm and applying GA25ppm to flower (fruit) clusters at full bloom and 10-15days after
that, in addition, with 200ppm streptmycin solution spray before flowering in 2003. Seeded fruits were produced by trimming flower
cluster to 7cm at full bloom. See Table 3 for fruit trait evaluation.

Y NS, * , ** Nonsignificant or significant at P=0.05 or 0.01, respectively, in analysis of variance whose model is shown below.

Pi=p+T,+Y,+E

P; - the performance of the ith treatment in the jth year; x4 : overall mean; T; : the effect of the ith treatment; Y; : the effect of the jth year;
E; : residual. ANOVA was performed using log-transformed values for berry weight.

Table 4 (Continued)

Flesh texture

Ssoéﬁglse Titratable Number of
Treatment concentration  acidity . Break(.iow.n in Sensory  seeds per Shelf
(%) (g/100mL) Crispness mastication Firmness  Flavor  astrigency  berry life
GA applied (seedless) 19.3 0.41 High Easy Firm Neutral None 0.0 Medium
Control (non-treated, 19.4 0.42 High Easy Firm Neutral None 1.7 Medium
seeded)
Significance
Treatment NS NS
Year NS NS
Table 5. Percentage of spurs having shoots with flower buds =~
in spur-pruned cordons of vines for 'Oriental Star', 'Kyoho', 2. Exgﬂgkabwéﬁ_ﬁ -
and 'Neo-muscat' at NIFTS, Akitsu (2002-2003).* Table 1 IC7R U7z 33 DR E /N BRI ZE B IC 35
Percentage of spurs having shoots with W, 1999 ~ 2003 F I RHEISEME AR 21T -
Cultivar flowet buds fhat emerged fuspring () 7. 1999 4T LF 5BB BakL Ui 1 EREH
| 2002 2003 HeIRge HEL CRtBRve I U7e. KM RIS, IR R L 7e '
OrientalStar 89 e 52 B BEC RATAAY N RAVE. B, BN
Kyoh 94 97 96 spty ey S
youe D REE - BEST IR L > Tz (Table D).
Neo-muscat 83 83 83

“Two vines per cultivar were grown and evaluated. Each spur %’Iﬁ?}ﬁ}ﬁﬁﬁ?ﬁ&i, ﬁﬁkf—ﬁ%féﬁﬁ}‘ﬁ*ﬁiﬁﬁ%ﬁ " Bt
had one cane in winter. Each cane was pruned to leave one ERBEHE TS (RMOKEES Risdits, 1994) iU
bud and two buds in January of 2002 and 2003, respectively. T=h-ot-. chuchnz, TEREIEYHB L ORRiI I

DT 1. LARRICHHE L 7z.
WajE I DWW T, Colletotrichum acutatum 1#1C % 1) BESIETIhI ' TVI2IVR 22— O

9 B AU PO RRLICHERE T 5 T &l & D FFHifig 2[E 33 GLATIC BV TAKBEE TN, 2002 5 &

BZMEICBNT, AV ZIVAZ— OEHIHER ¥ U 2003 FFic i E e AV T X))V A Z— DR

A—x X0, ‘B BXT TIY7 LOHN % Table 6 IC/R L 7z. Table 6 T, FXIC K D D

LM 717z (Shiraishi et al., 2007). ZH LTSI REOIEEIZ, [Medium ~ Difficult ],
5 M OREROH T, MSIEDFEEFEO NG o T, None ~ Little] DX SIZ~THATERIA LK. 1ED



WS @ 7 FU#ifEr ) T 2V A Z—

ELMBFSNED TG E T —HICH o1, £D
BEE 1 EOEZ V.

2 DX EIIEZ RS « IHETEAD > TG d -
Tele®, " FVIVZVAR— LZNTH 1 DO
FZ i U7z (Table 7). &HFHliZTT > 7ZEHEICDW
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3% Wilcoxon & (#i)1l, 1982) Zf1- 7.

2L, ZLOEMT B BXU xAZX Ay b
LIEKE, 38 LFMEiE N7z (Table 6). BEfEHNE, Ju
MTWE 5 A E~f]), ZHLAEAOARMNB K CUETIE—
fic s A ™aEITH Y, HILTIE6 AR TMRITH -7z,

T, MLz g R e % 2 TThRLEDO DB 21T {EREEIICE 295 h (R RD 1, ' F v L7 —1) —
ofc. FRME & BB RE THEON R 217> T Z TR, ‘B BEED %2 T, x4 Ay K
B, WMEMOERICOVTEF AT IV —T—ZRICH 7 [R] &9 57HBICENT, 11T T, 55
Table 6. Characteristics of 'Oriental Star' in seeded bunch production of the national trial (2002-2003).”
Location Vine vigor Enll-bloom t(;r fr?rilt;l;\?vr;r Berry set Tuttetfiien Ha‘rvest B.unch cflj;ltlér B.erry
e cluster berries time welghtls) filling vieight [
Hokkaido Vigorous June 20 Medium  Easy ~ Medium Long Sep.30 190 Low ~ High 6.2
Aomori(Kuroishi) Medium May 24 Medium Easy Medium Sep. 9 525 Medium ~ High 83
Aomori(Gonohe) Vigorous June 7 Medium Easy Medium Sep.30 354 Low ~ Medium 8.2
Iwate Vigorous June 22 = Easy — Sep.30 245 Medium 7.9
Miyagi Medium June 19 - Easy - Oct. 1 111 High 6.0
Akita Vigorous June 18 - Easy ~ Medium - Oct. 11 367 Medium 8.8
Yamagata Medium June 14 - Medium Medium Sep.20 359 Medium 82
Ibaraki Vigorous June 11 - Easy — Oct. 4 451 High 89
Tochigi Vigorous June 11 Short Easy Short Sep.23 294 High 7.8
Tokyo Non-vigorous June 5 Short Medium Short Sep.25 246 Medium 58
Kanagawa Vigorous June 5 Short Easy Medium Sep.17 269 High 6.5
Yamanashi Vigorous June 6 Medium Easy Short Sep.10 492 Medium ~ High 95
Nagano(Suzaka) Vigorous June 12 = Easy ~ Medium = Sep.11 358 High 83
Nagano (Shiojiri) Vigorous June 17 Short Easy Short Oct. 24 329 Medium 6.8
Niigata Non-vigorous ~ Vigorous ~ May 29 = Easy — Sep.18 363 High 6.8
Toyama Vigorous June 6 Medium Medium Short Sep.13 259 Medium 6.1
Ishikawa Vigorous June 1 Medium Easy Long Sep.11 381 Medium 6.5
Aichi Vigorous May 28 Medium Easy Short Sep. 4 366 High 85
Mie Vigorous May 31 - Easy - Sep. 8 503 High 82
Shiga Vigorous June 4 Medium Medium Medium Sep.17 326 Medium 8.0
Osaka Medium ~ Vigorous — Medium Easy Short Sep. 3 479 High 9.9
Nara Vigorous May 25 - Medium - Sep.19 519 Medium 9.8
Tottori Vigorous May 5 - Easy ~ Medium - Aug.24 315 Medium 9.1
Shimane Vigorous May 22 = Easy = Sep. 4 443 Medium 10.0
Okayama Medium June 1 = Easy — Sep.10 391 Medium 8.9
Hiroshima Medium May 23 Medium Easy Very short Aug.27 463 Medium 10.3
NIFTS(Akitsu) Vigorous May 31 Short Easy Short Aug.29 453 Medium ~ High ~ 10.3
Yamaguchi Vigorous May 31 - Easy - Aug.26 401 High 7.8
Tokushima Vigorous May 29 Medium Medium Medium Aug.25 287 Medium 9.3
Kagawa Medium ~ Vigorous ~ May 26 - Easy — Sep. 9 605 High 9.4
Fukuoka Vigorous May 19  Short ~ Medium Easy Short Sep.23 427 High 9.6
Kumamoto Vigorous May 17 - Easy - Sep. 1 583 High 85
Miyazaki Medium May 4 — Difficult — Aug. 5 208 Medium 9.3
Average June 1 Sep.13 375 83

“See Table 3 for trait evaluation.
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Table 6. (Continued)
. Shatter of berries s Flesh texture Solu.ble Titratable No. of
Location Berry §k1n from clusters at Skin slip Breakdown in solids ) cidity Se.nsory seeds per  Shelf life
cracking full maturity character i Firmness conce(igatlon (g/100mL) astringency berry
Hokkaido None Easy Medium Medium Medium 183 0.54 None 1.3 Medium
Aomori(Kuroishi) None Medium Medium ~ Difficult ~ Easy to chew  Medium ~ Firm 18.2 0.44 None 2.0 —
Aomori(Gonohe) None Medium ~ Difficult Difficult Easy to chew Firm 20.0 0.60 None 1.8 —
Iwate None Difficult Medium ~ Difficult ~ Medium ~ Easy to chew Firm 18.9 0.48 None 1.6 Medium
Miyagi None Difficult Medium ~ Difficult Medium ~ Easy tochew ~ Soft ~ Firm 183 0.55 None 1:5 —
Akita None Medium Medium ~ Difficult ~ Easy to chew Firm 20.4 0.38 = 1.3 Long
Yamagata None Medium Medium Medium Medium 19.4 0.47 None 1.5 Medium
Ibaraki None Difficult Medium Easy to chew  Medium~ Firm  18.2 0.36 None 1.8 Long
Tochigi None Medium Difficult Medium Medium 17.8 0.49 None 0.7 Medium
Tokyo None Medium Medium Easy to chew Firm 19.6 0.26 Medium 1.9 Medium
Kanagawa None  Medium~ Difficult Easy ~ Medium Medium Medium ~ Firm 16.8 0.59  None ~ Little 1.4 Long
Yamanashi None Medium Difficult Easy to chew Medium 19.4 0.43 None 2.0 Medium
Nagano(Suzaka) None  Medium~Difficult Easy ~Medium  Easy to chew Firm 19.7 0.42 None 1.7 Medium
Nagano(Shiojiri) None ~ Little Difficult Medium Medium Firm 2219 0.37 None 1.3 Medium
Niigata None  Medium~Difficult Medium ~ Difficult ~ Easy to chew  Soft ~ Firm 20.1 0.38 None 1.5 —
Toyama None Medium Difficult Medium Medium 18.3 0.44 None 1.6 Short
Ishikawa Little Medium Difficul Medium Firm 20.8 0.30 Little 1.6 Medium
Aichi None  Easy ~ Medium Medium ~ Difficult  Easy to chew Firm 19.4 0.36 None 1.9 Medium
Mie None — Easy ~ Medium Difficult to chew ~ Medium Medium ~ Firm ~ 19.4 0.19 None 1.3 —
Shiga None ~ Little Difficult Medium Medium Firm 18.1 0.35 None 1.9 Medium
Osaka None ~ Little Difficult Medium Medium Firm 19.2 0.42 None = —
Nara None Medium Medium ~ Difficult = Easy to chew ~ Medium Medium ~ Firm ~ 21.3 0.43 None 2.0 Short
Tottori None Medium Medium Medium Firm 19.2 0.49 None 1.5 Medium
Shimane Medium Medium Easy Medium Medium 19.5 0.56 None 1.6 Medium
Okayama None Medium Medium Medium Medium ~Firm ~ 20.5 0.30 None 2.1 Medium
Hiroshima None Difficult Medium ~ Difficult Medium Medium 19.4 0.42 None 1.8 Medium
NIFTS(Akitsu) None Medium Medium Easy to chew Firm 19.4 0.42 None 1.7 Medium
Yamaguchi None Medium Medium Medium Firm 19.6 0.30 None 1.8 —
Tokushima None Medium Difficult Easy to chew Firm 17.4 0.42 None 1.8 —
Kagawa None Medium Medium ~ Difficult Medium Firm 185 0.27 None 1.9 =
Fukuoka None Medium Medium ~ Difficult Medium Medium ~ Firm ~ 19.1 0.28 None 1.9 Short ~ Medium
Kumamoto None Medium Medium Easy to chew Firm 17.0 0.45 None - Medium
Miyazaki None — Easy Medium Medium 17.7 0.36 None 1.7 —
Average 19.1 0.41 1.6

T ),

HneEZS5N% (Table 6).

15T [~ THY, 'Eig Lbo®

ooz (Table 6).

FAROCEES 29701 (D (&, "Bl (RS 72 T4,

feFZME (berry set) &, M (BRARED) 1O
T AFa—RV' &R5 (Rasy, {ERZWE ), ‘B
g« <2 Ay b=V —A" % (Medium, {EIRS
M), BEIZA—2 - EA—%"% (Difficult, {E
RVl T2]) BT 2HEcBNT, VLY
ZNVAZ—="13Z L DEFITRS LM, HREE

FARAAY MR (2] LT BFHHICBNT, 105
T T LU, 63T Ty, 25T TE) L
&, fERICET 5971130757z (Table 6).
INFEIE, FEHARTIX 8 A M~ 9 A LAEDSFFNZ
Molz. JtRETIZ 9 Abfl, E¥ - L3 - FBIRT 9 A
~T4), It T9OH T~ 10 H LAaIch o7z, INFE



WS @ 7 FU#ifEr ) T 2V A Z—

i, B RN THEE 8 HERICEL, x4 TR
Av R XY 4HBEEIGED) >z (Table 7).
REHEIT400g BEICHE ENERAZ > 2
(Table 6). BHRDEEIIKAFOHATT ) F7zid 15
TdH o7z (Table 6). =¥, ‘Bl X2 DEFFT [H]
THY, 2xAXAAY M BELDEFTIEITh-o k.
REEF, T 8 glETH -7 (Table 6). *HIE
X0 4 gfENEL, AT AAY N XD 2 gfEEX
<, ZRVING 1 wKkETHETH > (Table 7).
FVIZVREVAE="1Z, 1ZEALDGFTTHRENFHE
Uo7z (Table 6). HHEMD, ME~fmd ], [,
by, 2] BXU 2] o8I L, Z2hZho,
1,2,3BKU40Ra7 =52 THELL, HaEz
Lhigs % &, HilgE A 0481 LT AV IV RIVAR
—130.14, ‘xAAHAY A 038K LTO0.17 T
Hotz (Table 7). “AVIZUVZIVAZ—"13 EE « %
A AHw B IR ERZEEN FICHBE LIS WV,
THsELFMiTNS.
fkitElE Bl 285 & RFHMICBNT, FEAE
DT W] £kid T8 THo, ‘B KORKL
WKW EFHEiE NIz (Table 6). ‘BEIE IZHHI LTV
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TeHRELEORETHAD, VLV ZIVAZ—"1Z
CORT Bl XOENTVS.

& < B2 (skin slip charcter) (&, ‘Eilg 7% ] &
T HAHMICIBNT, [H) Fizid T &5 L 72350
h% < (Table 6), A% 0, TH] i1, M) i
2OAAT 52 THEIT S L, FHEIE 1.2 TH-
To. AV ZIVAZ—" DXL EHIE B Iane
FHiE NS,

RREDOMEH Y D3 & (breakdown in mastication)
IKDOWTIE, FEAEDHRT A% (easy to chew) |
F7ziE T (medium) | TH o7z (Table 6). RHDAEH
Tk, Ty E7id ThE) &FHME L7252 < (Table
6), Ik ico, My ic1, M) Ic20Ra7x25%
THETZ L, TV RIVAEZ— OGO
fElX 1.6 ThH-oiz. *RMHED FIg & ) TH3D
T, BEIBEXOHNRETHZ LFHiiE N,

W I X 2T OEEEM 19.1% TH -7z (Table 6) .
25 RO ‘B ONFEEN 184% I LT AV YV
ZIVAZ—"1% 19.3%, 295D A< A v b D
EEED 17.6%ICH LT 19.1%THD, WINdEZ
HETH-7 (Table 7).

Table 7. Characteristics of 'Oriental Star' compared with 'Kyoho' and 'Neo-muscat' in seeded berry production of the national trial (2002-2003).”

Culitvar Harvest Bunch Berry Berry skin ~ Soluble solids  Titratable acidity =~ Sensory Number of
date  weight (g) weight (g) cracking” concentration (%)  (g/100mL) astrigency”  seeds per berry
Oriental Star Sep. 16 362 8.2 0.14 19.3 0.42 0.15 1.6
Kyoho Sep. 8 312 123 0.48 18.4 0.58 0.13 1.4
Significance"
Between cultivars * %k * >k * * %k * %k NS NS
Among locations * %k NS * * *
b oot 0 555 s a2 wou
""""" Oriental Star ~ Sep.15 382 82 o017 191 04l 005 16
Neo-muscat Sep. 11 320 6.0 0.38 17.6 0.53 0.04 1.9
Significance"
Between cultivars * * >k NS * %k * %k NS * %k
Among locations * %k * >k * %k * %k * %k
Number of locations for which 28 29 29 29 29 29 28 27

performance data were averaged

* See Table 3 for fruit trait evaluation.

¥ Berry skin cracking occurrence was rated on a O to 4 scale: None=0, Little=1, Medium=2, Much=3, Very much=4

* Sensory astringency was rated on a O to 3 scale: None=0, Little=1, Medium=2, Much=3.

" NS, *,%3 Nonsignificant or significant at P=0.05 or 0.01, respectively, for harvest date, berry weight, soluble solids concentration, titratable
acidity, and number of seeds per berry in analysis of variance whose model is shown below, and for berry skin cracking and sensory

atringency in Wilcoxon's test for categorized data.
Pi=p+G+L+E

P; : the performance of the ith cultivar in the jth location; g : overall mean; G, : the effect of the ith cultivar; L; : the effect of the jth

location; Ej; © residual
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BERIX ATV ZIVAZR— OLRIGHOFEEH
0.41g/100mL T - 7= (Table 6). ‘Eif O 24 D
SEEEIE 0.58g/100mLICH LT AV 2V A 22—’
& 0.42g/100mL, %7z, ‘A~ A A b D 29 5
DM 0.53¢/100mL i2 5 LT 0.41g/100mL TH
D, ZOEZIVWINE 1 WKETHEZETH > (Table
7. TOEIE, ALV ZIVAZ— OfEERIT BEiE
BEU RATAAY N K0 B,z

FVIYRINVAZ— DEEHFIZIF E A E DT TN
57z (Table 6). BT DWNTIE TEE~HD ), T4, THA ]
BXU 2] OFHIHL, ZhZFNn0,1,28XU03
DRAAT7 52 THELL, FEEZEET S L, B
g A 013 I LT AV ZIVAZ—"1F0.15, ‘*
A AHy B H0.041Zx L T0.05 Tdho 7 (Table 7).
FVLZVEIWVAZ—"1F Bl < xAAAw b iaH
IR R VETH S LMl E N 5.

BB, RGO TFEEDN 1.6 [/ KA TH -7
(Table 6). EREUCOVWT ‘B LDEELEEITEL,
AT AA Y B X 03 HEEIC RN 5Tz (Table 7).

HEFBMEE B 2 A< Ay b 2],
PP B TR LT 2FHBICBNT, AV 2V A Z—
WEFHI U7z 74% OEATT ] LFHiE 4 (Table 6),
& o, Thyicl, TRIIK2DARa7x25 2T
sk, 1.0 THo7%. ‘BIR IZHFLOEWENRKR
HMTHBD, FVIVZVAZ—"3TDET B X
DENTNS.

SEICBIT ZHBHIGORT, —HOGEHTRE SW
EREIFEDFENBD SN, Rt LRER
MEE A ZmERFEE D>z, THEFEAARZFOICH
XIEEMTbNh Iz &, @YUM TbhizC ki
EBEDLEZLENS.

KTz, MFUREFAELT, FHCRHBE L 7% - AR E
F%Eholk.

2) BRERTAL FUIVEILRE— RECHT
BEEROINL Y YNBSS RREICRIFTHE
FYIYRVZA— B & D REENNE .

BRI B BIBAER B 72, —EORFHC BT

HEB 10 ~ 15 B#IC YL Y ¥ 25ppm B E i 0m

BT, R R TR L.

8 BT 15U 3 P RIS, SULEXA 0.1g Th
SEOEHL, WHKIE 107g THY, 1.6 g kAL
Eiofe (Table 8). 1) LEMICHATLIEEC S, T
DI 1 BKETHETH T2,

¥11%5 2010

Table 8. Effect of gibberellic acid treatment to fruit cluster
10-15 days after full bloom on berry weight in seeded
fruit production of 'Oriental Star' of the national trial
(2003).*

Treatment Berry weight (g)
Treated 10.7
Control 9.1
Significance”
Between treatments * %k
Among locations NS
Number of locations for which 8

performance data were averaged

“See Table 6.
YSee Table 7.

3) EREFEBIN FVIV2IVRA 22— OFFE

RFEICERERBRICBNT, —HOWH T AV
IYENVAR— BXU BIE OBz,
Z OREERHMRS 7% Table 9 1SR U7z, SERAEARIG IS
kel & & i 35 & Uiifd 10 ~ 15 H& D 25ppm D
IXNLY UE (B) BREickvitbhiz. AV v
VA Z— DEZLRITE Mo 2D, BERIDA ML
TR AT 200ppm HAHIC K D, KOERICHKLLE
ol REMES NI,

1) ERBRIC, WERIEBEENT AV Y ZVAR
— ORMZEBEE SN AV IV RZIVAZ—"F
X URIFFIC LR S iz BIg ORE & g U7z
(Table10).

BB BLURRIERESE SN AV Z2VA R
— OUFENNE, 8HLFTTIMET, ThZhIH 12HEX
UI9H 13HTHY, FELEAERIIEN > (Table 10).

ERAEE SN A T 2V A 22— OFREIL,
GHTIC K D 6.9g 5 13.8g F TA R L7z (Table 9),
8GFTDFIEMN 10.3g TH D, HREAGD 8.8g &
D 1.5g kKkieixb, TDEIF5 BWKETHETH- -
(Table 10). 7 R OFRIE IZ KRNI, B9E S
B CICK O EDERT S, SBOBIEHIEOMEHIC
X0, KORKOEMICREDEETEZ BARMEND S
EDEEZLNS.

RS SN AV D U2V A R—"1%, A
B Rk, HEIZFEAEE TR (Table 9). i
RitEld M) ERHE L 72352 o e, REOETF
RTEE M) ~ TR THole, WHEHIE, AN
THEL, 16 GO TFEETHEEIL 186%., B &IE
0.39g/100mL TH D, EHEITXTOEHTEL SN



IWHS @ 7 FUafEr ) n o 2V A2 — 37

Thole.

BEFE DR RAES & R D2 0.2%, BaEE
0.01g/100mL T, E&AEEMNZM 5Tz (Table 10).

LG SN AV ZVAR— L Bk %
Hgds e, AV RV AE— OINEHIT B X
D6 HEN-T2h, ZFEETE A>Tz (Table 10).
RREIZ, B D 114g THoTzoiTxL, AU
YHEIVAR—1E94g TH D, 2g RRN/NE > T2
(Table 10).

BREE ARk, RSN AV 2V
A— OFEEIX BB L0 1 BEEERICEL, BEE
& Bl X0 0.15g/100mL AEICED > Tz,

3. BEpitES S UEBEEDBER

FV LYV A Z—" 1 E—RICHILH S RIEBLRE O ‘B
g ARSI THET T E S

MEPEIC DV T, aFREEMEL Y 2 — dbLki)
I BT 2 R EROEABRIC BV T, 20004 12 H
~ 2001 fEITER UTAARIRICEB U7, FESREAHE - 2
DEFEORER B LABEETH, AT AhY
M XogEhozT EAEEENTED, AV V2V
AZ—"13 ‘HiE LFEREOMENND S LIS Nz,

JtimE (BiE) BIUEHRE BAabBXUhaF) Ik

VSRR N AAREE T RIUI A LT, SRR
B X0EL XA AAY MIGEVWKETH
20T, RGO ‘B 248 T & s oh T
&SR TlE I A L i O ATREMEDNY B 5.

RIS DV TR, Be 59K, NEHEGitEn Big
X0E 5. WYEFRZETS LI, MEOZ WS
TREZ— I HEREZTH T DHELETHS.

FVILVAZ—"1%, BIMNT R OFDRENT
BORNEZETZRNT R THE—FH, YAHAY b
FITTLFHFRYT7 R FHER KL, —HOBUMNT
RNCHENZWVAEMEETH S MmBERRICRE LR
V. BIEICH DD ST RERE BIEFT, BEREICKSE L T
K e, BN 7 RYDOREEROT R L LT
BEE LT VWRETH S.

FTERALE g K 0L, R e, IHEH
g CHIE - 2 ATAAy N KOBVWRATHS. D
2, INLOREELHAGDE TRET 256, %
NESBTES T LRI NS.

FVZVZIVAR—"1F, VXV VBB XIUTA
LAY VEARIC K D IR T X, FNESHE
K9 5. TOHAE, FRCEE @EHE, I U
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Table 9. Characteristics of 'Oriental Star' in seedless bunch production of the national trial (2003).

Shatter of

Bunch Berry Berry

Bl it Soluble solids

Titratable

Location Harvest weight  weight skin berries from — Skin slip kd concentration  acidity Sensory
i Breakdownin . i
time © © coasleing clurs;;z railiyfull character st Firmness %) (/100mL) astringency
Hokkaido Sep.30 367 71 None Easy Medium Medium Medium 18.7 0.50 None
Aomori(Kuroishi) ~ Sep.15 595 8.8 None Medium Difficult ~Easy to chew Medium 17.9 0.39 None
Tokyo Sep.25 338 6.9 None Medium Medium Easy to chew Firm 189 0.41 None
Nagano Aug.29 465 10.2 None Difficult Easy Easy to chew Firm 19.1 0.43 None
Toyama Sep. 2 395 9.0 None Medium Difficult ~ Easy to chew Medium 17.7 0.35 None
Ishikawa Sep. 1 540 9.5 None Medium Difficult Medium Firm 19.1 0.44 None
Aichi Aug.31 282 9.6 None Medium Difficult ~ Easy to chew Firm 20.2 0.34 None
Tottori Sep. 7 365 12.9 None Medium Difficult Medium Firm 17.5 0.54 None
Shimane Sep. 3 670 11.7 Little Medium Medium Easy to chew Firm 19.9 0.41 None
Okayama Sep.11 453 10.5 None Medium Medium Easy to chew  Medium 19.9 0.30 None
NIFTS(Akitsu) Sep. 1 608 13.8 None Medium Medium Easy to chew Firm 17.6 0.42 None
Yamaguchi Sep.11 433 85 None Easy Difficult ~ Easy to chew Firm 19.8 0.38 None
Tokushima Sep.16 280 83 None Medium Difficult ~ Easy to chew Firm 18.2 0.46 None
Kagawa Sep.16 694 11.1 None Medium Difficult Medium Firm 18.3 0.34 None
Fukuoka Sep.29 492 10.3 None Difficult Difficult ~ Easy to chew Firm 17.9 0.29 None
Miyazaki Aug.19 283 | None Difficult Difficult ~ Easy to chew Firm 17.5 0.29 None
Average Sep. 9 454 9.7 18.6 0.39
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Table 10. Characteristics of seedless 'Oriental Star' bunch compared with seeded
'Oriental Star' and seedless 'Kyoho' bunch in the national trial (2002-2003).”

Cultvar Hvest g wegh Soublesolis TS
® ® (g/100mL)
Oriental Star (seedless bunch) Sep.12 484 10.3 18.4 0.41
Oriental Star (seeded bunch) Sep.13 434 8.8 18.6 0.40
Significance”
Between seedless and seeded NS * NS NS
Among locations * >k %k >k * sk %k %k
Number of locations for which
performance data were averaged 8 8 8 8 8
''''' Oriental Star (seedless bunch) ~ Sep.9 443 94 187 040
Kyoho (seedless bunch) Sep. 3 382 11.4 17.8 0.55
Significance”
Between cultivars NS * %k * * %k
Among locations * * >k NS *k %k
Number of locations for which
performance data were averaged 15 15 15 15 15

“See Table 3 for the evaluation of each trait.

YNS, *, *% Nonsignificant or significant at P=0.05 or 0.01, respectively, in analysis of variance whose model is the same as in

Table 7. or with the ith treatment in place of the ith cultivar.
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Fig. 2 'Oriental Star' grape fruit clusters before harvesting (A) and a bunch of seeded grapes (B).



