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New Grape Cultivar 'Oriental Star’
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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

ﬁ

7 R (Vitis spp.) IC3Z L OEMNH B M, HHET
FITHEE - HEINTWVWE T RYREINT R (Vitis
vinifera L) THh%. EREINTVIEUNT K hfEio
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(Sato * Yamada, 2003).
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Ruby Okuyama —— ltalia

Oriental Star

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.

: Y ) 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)

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

W

plastic film. Plastic film is usually removed in July.
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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

EL, B Ths.

EMEE L, FcEoAEMRER Uiz (7 L+
5BB' 5A) ICBIF B 4 FEMOHFETIE, AV 2L
AZ—"ORFMIZ, TIULT7 LV 8H, ‘Hig X
DTH, ‘xAZXAhy XD 2HEL, Tz
B EDEIIEETH oz (Table 2). FAEHAIL,
[AIRRIC 3 EERTFRE LTaAE SR, IR B EFT - T
Mibabs Uiz 7o o7 &0 11 HiEL, \UHTE
B U B X0 6 HiEL, ‘xA~A Ay b &iF
F AR TH > 7z (Table 2).

2) BREZ—IVEERE LIRS ERREEHICS
\F BHE1E - FIEN - R
1999 £~ 2003 4ED 5 4, Hi kDA = —



IS @ 7 RUgiiafEd Y T2 2V AR —

29

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 ¢

Delaware March 30 a May 24 a

Kyoho March 31 a May 29 b

Neo-muscat April 5 b June 5 ¢

Significance”

Among cultivars * ok
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, * %, 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 jth cultivar; Y, : the effect

of the jth year; E; : residual.
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EEE, BRCRIEOERERARR « RrPERE s B
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{ERERIZICEE T 297 N3 S 2 I 2 DEX &
ERRBAGRNH O, EFEO/NE W Z O IS
W (LE S, 2001). EE 7% & OPUSAKRRIED —%
IAERED K Z K 20cm A % & DMZODITH L, A
VIV ZIWVAZ—" ODEFIZ T ~9cmBEEOE T DIE
FEBZh -tz BB 7 cm Z W, 20 L
D72 8RS 2 {EREGE 217 - 1o by, 7255 71% “F
I X oDahote.

EWSERIToeBicB T, BFOEHhEEITD
FICHHE S BIELBRES O BI{EREIAYE 30cm
~ 120cm) IZDWT, BERREAICERESENS 7 cm Z W
BIERERRIE 2 7o TFEMEE Rz L T A, VTIhDOET
DOFRETEAENRS WIEIZ/NE L, EEICHEF L.

TiBH 3B MRS, FllhoSehE TR DB % D
NOEX 9em BRI, 45 SRR 72 5% 3 fighi =
frolz. BB K D fERE AR D MET 5728, BIE
BRI OOIEREEIZIZ e 6 cm & LT EH, TDX S Kfihi
ERJEECTH - Iz



30 REBIRATIEERS 58115 2010

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 vigor to trim Berry set* to thin date color weight  weight cluster crarcykin . from clusters
8 flower cluster” berries” (@ (@ filling S atful maturity"
Oriental Star Vigorous Short Easy Short Aug. 27 bc! Purple 434 102¢ Medium None Medium
Delaware l\{ggg;gtfsly 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 * ok * %
Among years * %k * %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, *, sk Nonsignificant or significant at P=0.05 or 0.01, respectively in analysis of variance (ANOVA) whose model is shown below.

Pi=p+G+Y,+E

Py 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 20.8 ¢ 0.76 ¢ Low Difficlut Medium Foxy None 0.0 Medium
Kyoho Medium 19.8b 0.55b Medium Medium Medium Foxy None l4a Short
Neo-muscat Medium 188a 0.44a Low Difficult Medium Muscat None 20b Medium
Significance"
Among cultivars * ok * %k *
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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5BB' AR E L, 2002 I 5 EETH -7, 2002 HF
& 2003 FED 2 FERIFET U TR 2RI U7z, I D
WTIE, WINhomEL 1.5t/10afiEEZHLZE L, K
G ATER 1m? $720 1.5 kg REOREZDITZ XS
KBS LTz, WIS b 3V X 5 B wiaakhs

BTV, 1 ATE L, BEBIEREICED - 12

AL LA BATERTIC A B L b= 1 2> 200ppm
B8 LT D BBHTED BAGE U 7z I IERE D 58 4 cm
ZESIEREEE 2170, AR S K Uiikd 10 ~ 15 H
IV v 25ppm DB 217> T2, fikildhd
1€ 2 ~ 3 AR I Al 7 cm 1T 45 BRI EZKT X S
I Ure.

BRI, 2) &IRBRICREY)E BRI LB D
WEE ATV, (BRI 7 cm & L B EREEE & 45
MR E 258 3 ik 217 - 7z

T SER O G AET B B HEFIE RS, 2) LT
Ho, W EORMEIZ A>T (Table 4). HERALFET
MORRE RIFTH - 7z

FEALALARKE S & ATAZARES RS O RN SR FLUFER D 213 7
Molz (Table 4). SURIEEIX, FERLILARETN 12.4g TH
HDICHL, RIS 107g THH, WiEDIES N
1.7 g REDo1h, BRIEETE RN 2.

FERLA LA & ARG & & 240, BRI E LR
Motz £z, BEEBXUBERICHIEERS - A%
HBICX 22 RIFEAEEN . AEBXUEDICD
WCHBHTH -z, iz, BiRICHBIZ2HEBMHCE
T EARES - ERAES IO 2 IR S s o Tz

4) EHEEERICHITATETFEE

3) O AVILYH)AZ—"FIRETERS 2 Bz v,
FRRICHIE U Bl BXUO RAT A Ay M &2
kit & & BIfETFES % 2002 B X O 2003 FICHHE L
7z. 2002 4£ 1 A DO8E% 1 TF80E, 20034 1 H DB
Bz 2HWEE L, [EFOMNFHE LML LG T
Jig % EACRERE, TNz eREE L U, TEREEE 420D
HEZlEFEERE L.

FORER, AV ZIVAZR— OFEHFELERIE 82
%THO, FIE XDOREL, FATA Ay M L
RETH- (Table 5).

5) mEREHMK - EEEEERE

2) ~4) ITRLIEREE TR BEIg Z2xigee Uil
BiBR7Z1T > 7278, Wi & L, AV 2 2V A X —
RIS E LT R E R o e

UL, BB T, SO F VT2V A
Z—"IFEIC KD —HBOHHNR L 5B KT EJHH
FAE U, i, REEBUESICB T 58217 T
FERIEE ORI 21T > TeRER, AV I 2V AZ—"1&
TITLT R Fr N7 == KD ERLSHEBX
UNEHROIG NS 2 LFHliE Nz (HA 5, RFEL).
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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 Berry skin from clusters cluster
Treatment vigor Berryset date ] (g)  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  Aug.29 453 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; x : 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)

SOIFgle Titratable Flesh texture Number of
Treatment Concsgnltrztion acidity Breakdown 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, 194 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 — s
in spur-pruned cordons of vines for 'Oriental Star', 'Kyoho', 2. H Zkﬁiﬂ:,lc_ & H%ﬁgﬁ o
and 'Neo-muscat' at NIFTS, Akitsu (2002-2003). Table 11278 U7z 33 D E s BRI FEHEEE I 35
Percentage of spurs having shoots with W, 1999 ~ 2003 fE RIS Ry b EE il B2 1T >
Cultivar flower buds that emerged in spring (%) ¥, 1999 4EIC ‘7 L3 5BB AL Li- 1 AR 21
| 2002 2003 average FL CRRBvE B L7z, KRR, BRI ARR L 72
Oriental Sar 89 ° ° W BET FAY ANy B EMOE. B, Bk
Kyoh 94 97 96 5 it s
Yo DR - TR BS 5 TV (Table D).
Neo-muscat 83 83 83

RAEDME TR, BRCRSEICTERE AR - RFERR

“Two vines per cultivar were grown and evaluated. Each spur

had one cane in winter. Each cane was pruned to leave one ERBER AR MK B A B, 1994) 1L
bud and two buds in January of 2002 and 2003, respectively. Tehotz. chuchnz, TEREIEY s K ORghids Hic

DNTE 1. LFBRICHHTE L 7z.

s 1l DWW T, Colletotrichum acutatum 1 %t 1) BREETE ' FVIVRIVAZ2—" OFFE
TP BAHO TR HRET % T LI K D i 2HE 3B LBV TAEZAR SN, 2002 FE X
BZMEICBNT, VIV ZIVAZ— OEFiEE ¥ U 2003 FEICFHMBiE Nz AV T2 Z VA X — DRt
F—x Kogl, ‘BEE BXUT TI7727 X5 % Table 6 IC/R U7z, Table 6 Ti&, FEXRICX D D
LA E Nz (Shiraishi et al., 2007). ZH LB R EOEE I, Medium ~ Difficult J,

5EM OO T, MEIEDOFREIIFZED SNah - [None ~ Little] DX HIC~THATEHL. 1H0D



IS @ 7 R UgiiafEd Y T2 2V AR —

EUMESNED S T5E S —ich o7z, 20
BEE 1 EOMEE V.

2 DOMIBSFEZRES « IHETE R > G H -
feteh, FVIVRVAR— L ZNTFN 1 DORIEN
7z Lb#g U7z (Table 7). &MFHEZTT 5 72 EICDOW
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9 % Wilcoxon #& (M1, 1982) Z11-7%.

BEAE, Z2LOEMT EE BXU XA AAY M
CRIBE, ToR) LR E 7z (Table 6). BI{EHALIEX, fu
INTIE 5 A E~wf), ZHILIEOAMN B K TPUETIE—
5 AR TraITH D, kT 6 AP TIAEITH > 7z,

T, L2 EZNE S % 2 TTBE O D EUIN 21T {EREEIACEY 295 (R RD I, ' v V77— —
o, FRE & BB ISHERIN R TR IRl 217 > C Z [, "B (BE&ED Z2 T, 234Xy
B, WEBOERICOWTIEF T IV —F =X Z (Rl EIB5HBICHBNT, 115T I, 555
Table 6. Characteristics of 'Oriental Star' in seeded bunch production of the national trial (2002-2003).”
Location Vine vigor Full-bloom tc;r irrrilriltfélﬂgjvz:r Berry set TlrtIZ)etthilr(len Ha'rvest B'unch cf::tl; ]%erry
date cluster berries time weight (g) filling weight (g)
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 8.3
Aomori(Gonohe) Vigorous June 7 Medium Easy Medium Sep.30 354 Low ~ Medium 8.2
Iwate Vigorous June 22 - Easy — Sep.30 245 Medium 79
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 8.2
Ibaraki Vigorous June 11 — Easy — Oct. 4 451 High 8.9
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 9.5
Nagano(Suzaka) Vigorous June 12 — Easy ~ Medium — Sep.11 358 High 8.3
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 8.5
Mie Vigorous May 31 - Easy - Sep. 8 503 High 8.2
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 8.5
Miyazaki Medium May 4 — Difficult - Aug. 5 208 Medium 9.3
Average June 1 Sep.13 375 8.3

“See Table 3 for trait evaluation.
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Table 6. (Continued)
. Shatter of berries o Flesh texture Soluvble Titratable No. of
Location Berry .Skm from clusters at Skin slip Breakdown in solid ) cidity ) seeds per  Shelf life
cracking full maturity character mastication Firmness conce(igatlon (g/100mL) astringency berry
Hokkaido None Easy Medium Medium Medium 18.3 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 1.3 —
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 to chew ~ Soft ~ Firm 18.3 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 229 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 194 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 Fasy 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 194 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 — Fasy Medium Medium 17.7 0.36 None 1.7 —
Average 19.1 0.41 1.6
T [, 15T b~y THo, "Hig XbeP b T -7 (Table 6).

HhEEZXS5NS (Table 6).

fE9ZE (berry set) (&, xfmfE (HRAED D0
T AF 2=V %%y (Basy, {Efkd W 10D, 'H

Ak 29 % 977 (Kff) &, " Ege” CARZAED) &2 170,

AFARAAY N (2] LTS
e A1 DU, 65T T,

I BT,
2HATTC TE) &3T

10 %;

W« <Ay bXR=U—=A" %M (Medium, {EIE2
M), “BEs A=« A —3%"% (Difficult, &
KAV T2]) eI ZFHbCHENT, AV TV
ZIWARZ—"13Z L OBRHIITRG LIS h, IR

flixn, FRICET %97 71&D 7> 7z (Table 6).

UNREIRIX, PEHATIE 8 H NI~ 9 H LAIOBGIN %
Moz, AtRETIE 9 Avpfy, R¥ - (LAY - BT I H
H~TF4), HILT9H N~ 10 A LAITcHh o7, I



IS @ 7 R UgiiafEd Y T2 2V AR —

HE, B AN TEE 8 HERICEL, x4 <X
Ay b &Y 4AERIGE) > (Table 7).
REHEIZA00gBEICKEENTGmMMAZ - 2
(Table 6). EK DOREEIIKNF-DOETT IH] £72id 1%
TdH o7z (Table 6). =35, ‘B X2 DT [H]
THY, xAIZANY M ZEELDEHMTIEITH- Tz,
BRI, P 8 gfEETH o7 (Table 6). * FHIF
X0 4 gfENEL, AT ALY N KD 2 gfEXR
<, BRI Nhe 1 %KETHEETH -7 (Table 7).
FVILYVZI)VAEZ—="1F, LA EDIGHT THEHFE
UM -7 (Table 6). D, T~ ], [,
MMy, 2] BXU M2 oL, #nzEho,
1,2,38KU4D0Ra7 7252 THERILL, HaEZ
gz &, EIE N 0481/ LT AV T RZIVAR
—1%0.14, ‘FAAAY " H 038 LTO0.17 T
Ho7z (Table 7). “AVLVZIAZ—" 13 EIE - %
A AN N IBEEZENLL EICHR LIS VLR
ThdLiHiicns.
FEkithlE ‘Bl 285 LT 2iHllcBNWT, FEALE
DT T/ £7d T#) THo, "B KORkL
I W EFHIlE Nz (Table 6). ‘FIE 1Bk L9 W
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TEPHRBLEDORETHZEH, AV RZIVARZ—"1&
COMT HIE X0ENRTVS.

& < 2Pt (skin slip charcter) &, ‘Flg % ) &
T BiMCIBNT, T Fzik T#E] &MU 723507
HZ < (Table 6), &% 1 10, Tl ic1, T#E I
2ORAT 5 ZTHEILT S L, FaHEIZ 1.2 TH-
fo. “AVIZVZIVAZ—" DL FHEE B IE0We
FHiENS.

RADOHEAHY D3 & (breakdown in mastication)
ICDWVWTE, BEBEAEDLT 155 (easy to chew) ]
F7zk I'f (medium) | TH o7z (Table 6). RADHEE
T, THy F72iE TeE) EFEM L7285 2 < (Table
6), M) ico, My ict, M) Ic20Ra7z5%
THERT S L, TV ZIVAE— OREFOFY
fEilX 1.6 Th-o7z. MMM FIg & ) THED
T, BEEXOBORNETHS LT Nz,

W IE RGO EED 19.1% TH > 7z (Table 6) .
25 LD ‘EIE OFEEN 18.4% I LT AV TV
ZWAZ—"15193%, 29 GFATD XA A Ay M D
SEYEEDN 17.6%ICH LT 19.1%TH Y, WINnd =R
HETH-> T (Table 7).

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

Cultivar 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 12.3 0.48 18.4 0.58 0.13 1.4
Significance”
Between cultivars * sk * ok * * ok * ok NS NS
Among locations * >k NS * >k * >k *
et s e orged 2 29 2 25 25 24 24 24
”””” Oriental Star ~ Sep.15 382 82 017 191 041 005 16
Neo-muscat Sep. 11 320 6.0 0.38 176 0.53 0.04 1.9
Significance"
Between cultivars * * sk NS * sk * sk NS * %k
Among locations * 3k k3K * 3k % sk * sk
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.

Y 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.
Py=p+G+L +E;

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

location; Ej; : residual
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BERI A )Ty RIVAR— OO FEED
0.41g/100mL T&H -7z (Table 6). ‘Fl§ D 24 D
FMELE 0.58g/100mL I LT AV Y Z)V A Z—'
1 0.42g/100mL, F7z, ‘xAAHh v ' D 29 T
DAY 0.53g/100mL 1% LT 0.41g/100mL TH
D, TOEZIVING 1 WKHETHETH -7z (Table
7. TOXIE, FVILYRIVAZ— OiEERIT BEiIE
BXUO xATAAy M K0 Eho Tz

FVIYRIVAR— OEERIXIE & AL DT,
57z (Table 6). BEEAITDWTIE [HE~FRd |, T4, T
BXU £ OnMECHL, ZhEFho, 1, 28X03
DAATZ5ZTHEL, FEEEILEgETZ L, B
B A 01311 LT AV Ty ZIVAX—"1F0.15, ‘*
A AF7y KA 0.04 1SR LT 0.05 TH -7z (Table 7).
FVIZYVRZIVAZ—="13 B « xA ANy N 7aH
ISR R VRETH S LFHEE N 5.

ERENE, RGO TEEN 1.6 R K TH > 7
(Table 6). GREUCOWT ‘HIE L DEEZAITEL,
IAT ANy N 203 EERICDIEN 5 T2 (Table 7).

HEFb Mk Eig 2, A< Ay b &2l H
L F TR LI 57HMIICBNT, AV 2V AR
R U 72 74% OBRFT T LEHiE v (Table 6),
1o, Tl ict, TRJic2oRa7 =252 TF
Hdzk, 1.0 ThH-o7z HIE IZHFEBLOHVANK
HTHBM, FVLURZVARZR—1ZTOET B &
DENTVS.

2ENCBT BRGSO T, —HOBGITRE 5
EREBFEOFRAENED LN, FrawimdE ERER
ML R 2R REZ A>Tz, TP HAZ FLOICH
KFEENM TNz &, WY TNz ki
KBtDEEZLNS.

Fiz, MEHERIEFERT, RHCREE ko 24 ik
WZahotz.

2) BEEETNLE'FVIV2IVAZ2— REIKHT
BRATEERDINL ) NEBEHRMEICKIZFTHE
FVIZVVAZ—" B X0 RKENNE .

ERAREIC B BIERER S 12, —HOBATICHBNT

B 10 ~ 15 HRIC YN LY 7 25ppm SRR E LI

ZATV, BRI RIZ TR M LTz,

SGATIC B B IR R E I, MUEX A 9.1g TH
STzDICHR L, MEXIX 10.7g TH Y, 1.6 g RRiHK
EMoiz (Table 8). 1) EEFKICHTILIzE T A, T
DA 1 BKETHETH > /2.

#1145 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) BREEEIhE ' FUIVZ2IVA 22— O

RIS EMERBRIC BT, —EOBAT T A
IYRIVAR—"BXU B OB ThNnlz.
Z OFFIERHMRE S Table 9 1SR LTz, RIS &
m il & & RS K TR 10 ~ 15 Hi% D 25ppm D
IRLY UAE B BMickbitbniz. AV
ZI)AZ—" OEALRITEN > T2h, BERDA L
TR AT 200ppm HAAIC KD, KDEEICHESLE
TolREMEENT.

1) &S, B SN AV 2V AR
— O EARERE SN AV V2NV AZ—"F
X UFRRFICIEZIEREE S Nz HIg Rt L g L7z
(Table10).

AR B LU SN AV 2V AR
— OUHEIIE, 8HATEAMET, ThEh9H 12HBX
U9A 1BHTHY, AEKAERIENh -7 (Table 10).

LR SN AV DU RZIVAZ— ORKIER,
WATIC X D 6.9g 5 13.8g £ TEH L7z (Table 9),
8T D FEMN 10.3g TH D, HHARKED 8.8g &
D 1.5g KkiL7ab, TDRE5BKETHERTHH T
(Table 10). 7 R ORI EIXHEAKCRGRIH, 85E
R IC KON RDERT D, SHOBIETIEDOKEHT
X0, KOKRKDOIMCEEDEFETE 50 HEEND %
LDEEZILNS.

WAL SN AV DV ZIVAZ— 13, G
Br Lk, #HRXIZEAEE Uo7 (Table 9). Mt
itk TH] &M LG o e, REOT
RFTEE ) ~ TR ThHoleo WHEHIZ, HAENE
THEL, 16 5ATOFETHEE I 18.6 %, &=L
0.39g/100mL TH D, EAETNTDOHFTTEL SN
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Thhote.

W DA RZARES & IALREE D 71E 02%, BEREIE
0.01g/100mL T, F& A EEMNEh >z (Table 10).

R SN A T 2V R &2 —" L FiE 7%
g s L, AV LY ZVAZ— OIFERNL B X
D6 HEM -7k, ZIFAETIERD > 7z (Table 10).
FRIEE, HIE A 114g THozDIIHL, AV T
VHEIWVAR—="1E94g TH D, 2g REID/NE > 72
(Table 10).

ARARE & ARk, B E N A T 2V A
2— O EE K0 1 %REERIcEL, BOR
& F% XD 0.15g/100mL A EI & - 7z

3. ESHIES S URIE LOBER

AV LY ZVA R E—RICH AL R R AR O
e FEEHUI TR T E B

TEPEIC DWW T, A FIRESEN T > 2 — EED
IC B B RIS ERE BRI BV T, 2000 £ 12 H
~ 2001 e U7 RIRICEE L7z by, fESRHL - 3F
DOFEHFOREE BHIE LERETHD, KA AA Y
R XO@BP- T ENBREEINTED, AV X)L
AZ—"1% Hig LFFEEOMIEEND 5 RIS Nz,
e (R BRUHERE (BOBLUTHA) I8
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U B SN N AR T E RIUT KA U T2, I
B B X0EL XA A Ay MIOEWETTH
20T, HALHGILERD ‘Bl 28 T & it oh T
& TSR Tl T R LR O ATREME N B B .

MHRMEIC DN TIE, e SR, NEREGiEN Fig
X0 5. WYRRZITS &8I, REOZWH;
TREZ—IHERSEZ T2 LY THS.

FVIL VA Z—" 1%, BMNT BT OFDRiEN: T
BOAEEZETZARNT R THE—FH, XAy b
FTT7VLFRF Y RY TR AR R Y, —EHORNT
RICHREDNZSVEMEETH B MBERHCRE LR
V. BIBNCH DD D IHRERE BEFT, EEICHEFE L T
K eI, BN T RYDOWEEREODT RoE LT
BHEELRTVWETHS.

FTERE g K 0L, fiRThE v, IGER
& CEE - xATAAy N XOBORHHTSH S, TD
7z, INLOREEFEHAGDLETRET 250, %
T ETES T LRI NS.

FUVIZVRVAZ—="1F, VXL VMBI OCX
L7 bAoA BRI K0 G T E, RAEHESH
K9 5. TOHHE, FCBED@ENE, INLY U
KK OIHMIEL, MEWRER LR 5 H6IMdH - 7.
F# S (2006) &, YLV VEERE ST, KLY

Table 9. Characteristics of 'Oriental Star' in seedless bunch production of the national trial (2003).

Shatter of Flesh texture

Bunch Berry Berry Soluble solids ~ Titratable

Location H?il;:l?t weight  weight SkiI.I lejsrtr;i: ;irtolell cski(ahr]asc]tig . Breakdown in . concentration  acidity asstreiisgoerrz/cy
(g (8 cracking maturity mastication Irmness (%) (g/100mL)

Hokkaido Sep.30 367 7.1 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 189 041 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 175 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 8.5 None Easy Difficult  Easy to chew Firm 19.8 0.38 None
Tokushima Sep.16 280 8.3 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 7.1 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).

Cuttvar Havest g e Sohblesaids TGS
8 8 (g/100mL)
Oriental Star (seedless bunch) Sep.12 484 10.3 18.4 041
Oriental Star (seeded bunch) Sep.13 434 8.8 18.6 0.40
Significance”
Between seedless and seeded NS * NS NS
Among locations * sk * %k * %k * sk
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. 3 382 114 17.8 0.55
Significance”
Between cultivars NS * sk * * sk
Among locations * * sk NS * sk
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).



