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New Grape Cultivar 'Shine Muscat'
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Summary

‘Shine Muscat' 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 yellow-green berries, crisp
flesh texture, muscat flavor, 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. Like 'Kyoho', its vine and fruit clusters seem to be fairly tolerant
to fruit ripe rot, downy mildew, and powdery mildew although it is sensitive to anthracnose.

'Shine Muscat' resulted from a cross of Akitsu-21 and 'Hakunan' (V. vinifera) made in 1988. 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-23 in 30 locations of 27
prefectures under the Ninth Grape Selection National Trial initiated in 1999. It was ultimately selected, and
released as 'Shine Muscat' in 2003, and registered as No. 13,891 under the Seed and Seedlings Law of Japan
in 2006.

The 'Shine Muscat' fruit ripens in mid to late August, comparable to 'Kyoho' at Akitsu. Berry weight
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averaged 10.0g and 12.4g in seeded and seedless fruit production, respectively. The berry has a muscat

flavor, and crispy and juicy flesh. Soluble solids concentration and titratable acidity averaged around 19%

and 0.4g/100mL, respectively. Acidity is significantly less than 'Kyoho'. Astringency is not sensed. Like

‘Kyoho', berry skin cracking is not likely to occur. Shatter of berries from clusters at full maturity is less than

'Kyoho'. Berry skin can slip but not as easy as in 'Kyoho'. Shelf life is longer than 'Kyoho'.

The 'Shine Muscat' vine is vigorous and seems to have cold hardiness comparable to 'Kyoho'. Fruit set is

easy irrespective of the vigor of bearing shoots in seeded fruit production. Flower cluster should be trimmed

and berry thinned to obtain attractive fruit clusters as well as in most of the commercial cultivars in Japan.

The time required for trimming flower clusters and thinning berries is not long, and is comparable to 'Kyoho'.

Key words: Crisp texture, cultivar, disease resistance, diploid, large berry, table grape
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7 ® (Vitis spp.) 132 OEDH 55, MHHRT
FICEFE - HESNTWS T RUEBUNT R (Vitis
vinifera L) T®%. EBINTVBHEINT R ifED
Z I A ACHEMREREOA Y T2 AR/ L (O
A= 8—)b, 1970 ; /b, 1990), AN (MAUIN
GV THWAE (crisp texture) ZHH, ¥ AHw
FEZFFDEDEZL (Sato + Yamada, 2003).

BN B3 s & & &R O IR0 EE O &1 5
IGLTHED, BEROZWEETIREE - ARENZFHL
THREDRETH S, 7 A W KREFREE, BMNED
ANRDAEUTH, JEKITIZEN 7 R szttt b %
TRIXRTTSLIDFHET S L, Ml TIEEZHRTH
O, EHTIHERC|BEZ LR ENSEINT RTD
RENZR LT ObR, 1978). ZC T, JLKIFEFEMD
R 5 DR F T T ICKIFEFERE & WUN T R & D5
IZ& D 2,000 L EDFENERE NI UMK, 1978).
RERZHICHW S NICICKRERMIE V. labrusca L. T
& D, Hedrick (1907) D5 TIXHMERED 94 % H V.
labrusca D7z 5 [\ Tz (Winkler, 1962). T HD V.
labrusca \ICPI7 Rt 2 R DAL, —H L CRET F
% (V. labruscana Bailey) &I TV % (Bailey -
Bailey, 1930 ; /M, 1978). KET RV, —fRICHs
FHEHUE « iR <, WERMEAVNE V. e, &<
LTV, UL, BUNT R &, —fic, HEF
BAEIL, /IRIT, BRI LW Z .

HARTIE, W<, HEZREHL TN T FUMEREL,
CHUN IR & T AR OFENEENTZD, BROZ W
SUEDO Tz, IRLENZIE & A EREN ah -T2, B
BICED, 2L QMDD EENENTD, WINT
RO FHL L, LB ENTDR, " TI7=x
7, Fr )T =)=, AT AT In EDOKE

TRUMETH >z, THEICEDE T, HADOTELE
BFINEORETHY, FRC T 727 13 1960 4+
RUABE, IRV VAR X > T AL EES T
W3 CKET R —RICiitE DR < REE L9,
BUR AT <y) ORETHD, 7470 —F7x
ot ohL W (Sato et al, 1997). £z, Bhit /& <,
ey N7 = EHEE L. NS ORREIC
W9 B FTREIZHEZE 30 RN L, TOEESHENL
7z,

ZO—7, ‘Hig, €A —3 % & DOV KRR
FOLFENER L. Bl & 1960 F% X0 E
FEDILRL, BIE, HATRBZIHEBEIN TS (B
MOKFES#EHERS, 2006). LA L, 2000 fEtE%E ©—2
IS NLTED, YL VILHIC X 2 %
AN 2 {Ix> T E .

CEA =R EEE XD KRKT, BRI,
—fRICIERACEFES N TV S, 1980 FAR K D EFED L
KU, BIER BIg - Foo o7 Ik LML RS
THL, BHECEENEML TV, EIg X OB
DIV (Shiraishi et al., 2007).

CEIE ORBEEAESE (BATI0 29 EELK (1
AYIDI<V) OFfETHD, EA—x OWHEIEE B
. £, WITNEKET RUDOEFED THB T +
Uy —HrFioTED, MEDOEKEILUTHS. " HIg’
WEKET R ERONT R DORMETH D, Bt —%-
& CEIEICESICHMN T R 2R L THERE Nz
HTH5.

S, HRICEBITF 2T RUEEZMER-IEKT 51,
ARG THBEE OIS 5 BEMEDOE BN AR
Thd. EMKEGRBERY (B M7 TBaE N2 -
B RN RR BT IS (RS SRR T ZE Tt T,
RN 7 R o7 4= B S O R D HR M TRV AR & 5 &5 7%
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&, R THIER SR &, E5IIINLY LIS
XBEERALRIE CES C b T HEAERHEE L, KEH
TR ERMT BT ORI K2 BERZEDTE .

FHFICDWTIE, HARICET B85OI o 7
RYDFOYAh Y FEZFDEONDIZNT D
Bl 7 RUBERILKT 5728, TOED ZRHORK
O EH L.

Thlc, HRLAEWT &, HEFBM - 3 EEOEN
5T &, BikRiLic< W &, EHAOINT L, StaihiE
IKOWTRAZGICENOT R L HfEE UTRKRT-
Te. Flo, ANEEEMAL, HAHSEREOE, EREE
5577 « FkiY 1 10% { W RFEOE RS HEEE Uz,

TORR, TNHLOBEMBEEZMNE D ER L 2 A5k
O vy A Ay b EERLEDT, CTC
ST 5.

# O AMMEOBRICHTZYD, REICTERUE R 2
Sl & NIRRT I DAL, 5T R
BT hZzwe b NI EIRE, FrcHE S EEHYRE
DFFRICODSEILBH L EF%. Fiz, H&ICHD,
T A WA T (LIRS O RENLIC R E T bR
REHITFEAT - EEPRA, ALY, (R, AR
DENICTREREDH#E 2K T 5.

Y AYRANY R, TRULER 21 SIS, R
RLD _AEHADKINT R TH S " Hm* Z5M L THRK
LicmfiTdhsd (Fig 1). 7 FULEF 21 5F, A
F 2 —A~>" (V. labruscana Bailey) & ‘< A4 v b4
TT7LFY Y RU T (V. vinifera L) O {5 AMfRED
BHRRTH D, PRARNT, HAICET S FEREFIC
XU THASBEDMEEZFE D, WEHEN T < &
nTns.

— Steuben

Akitsu-21 —

'‘— Muscat of Alexandria

Shine Muscat

— Katta Kurgan

Hakunan — Flame Tokay
—-mm———[

Neomuscat

Fig. 1. Pedigree of the 'Shine Muscat' grape

JEMRIK P & SR R 2 5 S { R A4 5 0 1996
£~ 2001 FXMAF - 7 RULY;, 2001 4~ 2004
RN TBOE N RN I SRS RS I 28T 7 R -
71 FWIZEER, 2004 F~ 2006 FI3 M7 ITHBIE N -
VR E PE RN I RS AR I 22 7 R -
WFZE, 2006 LRI NI TIGE N - BT PESER
R ZARE RS I ZE T 7 R« A Figefls } Ik
W, 1988 FEICREL 2TV, 1989 4FIC&HE - B,
A4S T LF 5BB BARICk I IEE LIz b, kES
135-94 {1 T#HE (0.6 ~0.7m X 3m) DFEk[H L
ICER Uz, REFHEFAAE R TPimER L, W,
7 L% 5BB AR IEE LTtk ZE R L. ZL
T, B 99 OFRMAz2 T, BixZMBIEMLU, A
MIFEA LT THET U, & DICRHMEA R L 7z,

1997 4RI —J0%RIKE L, 1999 4K b 7 R 23
BORMAG 2T TT R U8 9 [nIRiE i M BoE ilikic
R L, 28 #RIENFIR 30 7 7l D [E 2 37 Ak BRI 22 RE 1
BOTEMERG Uz, Z0O8E, 2003 4 1 HOFR
14 FRE SRR VGEICTE « R BRI MET = IC B
WCHREEA & LTS Th 5 & Otz 157z.

X BIC, [A4E 2 AICHIMES N R 14 R SRR BR
WFFEHEERRRIC BV THRIEZ TS T EMRE ST N,
Bk & R R D < gk A 1T -
7z. 2003 4 9 HICERMIKFER & IR VEYIHT S i i 44 %5
BHFICHDE, Yy AU RA Ay b b, RE
IEM 21 S LTERINE. /2, 200643 HIC
FEEFEICEDE, BEESE 13,891 5 & L Tk
TN,

AR fty e OD SR AT P M A B 7 St U 72 8 VT A BRI 4%
KB % Table 1 ISR UTz.

FUSHIZEAmIC 38U % B REH Y & S HARNIELL R O &
BOTHS AL (1988 ~ 1996), (IHEEZ (1988
~ 1993 5 & UF 1996 ~ 2003), kM — (1988 ~
1991), /Di#Ef2E (1988 ~ 1990), A& E (1990
~ 2003), F/IfZ2Z (1991 ~ 1996), Hik %= (1993
~ 1999), HIEBHE T (1996 ~ 1997), FHZEhnTy (2000
~2001), =&E1= (2001 ~ 2003), FIf1EK % (2002
~ 2003).
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Table 1. Institutes and their locations where the national trial of 'Shine Muscat' 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”

X

Aomori Pref. Agr. Forest. Res. Center, Apple Exp. Stn. (Kuroishi, Aomori) Horizontal-arm spur system in plastic house ~ Cane

Aomori Pref. Agr. Forest. Res. Center, Kennan Fruit Tree Research Center . . .
Horizontal-arm spur system in plastic house ~ Cane

(Gonohe, Aomori)

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 Spur
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 open field 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. Foerst 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
Shimane Agr. Expt. Stn. (Izumo, Shimane) Trellis with tunnel covering Cane
Okayama Pref. Agr. Exp. Stn. (Sanyo, Okayama) Trellis with tunnel covering Cane
Hiroshima Pref. Agr. Res. Center (Akitsu, Hiroshima) Trellis with tunnel covering Cane
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
Eokushima Agr. Fq.rest. Fisher: Tech. Support Center, Fruit Tree Res. Inst., Trellis in open field Cane
enhoku Br. (Kamiita, Tokushima)
Kagawa Pref. Agr. Exp. Stn., Fuchu Branch (Fuchu, Sakide, Kagawa) Trellis with tunnel covering Spur
Fukuoka Agr. Res. Center, Inst. Hort. (Chikushino, Fukuoka) Trellis with tunnel covering Spur

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

woon

not covered with plastic film. Plastic film is usually removed in July.

Tunnel covering" includes partial covering of only a basal part of shoots (tunnel covering) and plastic house the side of which were
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Jebiids K O EE P OEMRF OMEIZIFFICZ V.
fEtEEmtE T, EMoREZ V. BEEESOKIZ A
BT, 5HOHEKHHD. BEED LI IZERR O
NdH 2. HEE NHOERMICHEDNEEL TWVDS. B
WAL, WAL THS. IR EL, RO THS.
EMETE U, Al Rk L7zt (7L 5BB 5HAR)
KBTI B IEMOFAETIE, YA Ay b O
X, Tov a7 LHRT2HEL, HIgE L[
RATH D, " xATA Ay F KO 3IHEN TN, 7
ANREL, Ml FE2ER LT 5080 TR, MfE
OFNRIFEE T /A >z (Table 2). BIEHIE, Rk
I 2AEIFEA Lo ER, R U U TR LS
LIz 79927 &0 11 HERIOEL, U THI
G U 2 ASAHy b ERFATH - 7z (Table 2).

(2) BREZ—ILHEERE L BRSBTS 58
% - FRIEH - RERFH

1999 £~ 2003 4F0 5 4ER, Ml LA EH L =—
B LUIEMTERSRE L vy A U< Ay B
BBz Y, Shz st L 79927,
EIEBRU RA ANy bR A - R
Wk Rk Uz, T o7 i3 (B Ficy
NLY VTS i K DR ERRES U, Hg
&R ARZANy b IIERAER LTz,

VA USRSy BN, Co— ViR 3 AR

~ 4 AHIDITITO, HERBAT O 7 i~ RA)ICBRE Uz,
BB OB 1999 FIC Vv A U AAY b BX
U 7Fovx7 W5 HEE, BIE X 124%, x4
ANy R THEETH- T2 Bk, " xATAAY M
ICDWTIE 2001 4ELARE, Tk Ba s (2001 i
4EE) RV WIThoBE 5ARIET L3 5BB T
Hoiz.

SRR I Z BRI DWW TR R U, SRR o ik A
1o tz. M ERZ RS HEMICOVTIE, MfEEF
ZHEKE T2 2 i EDO AN 2 To Tz, W
BENEREIKEES B LI T THRE TH - - DV T,
SRR O FHIE D% 5 %/KAED LSD I & D M L 7z.
T, AHHTEINSEEICOW TR 1AL H»S0DH
B X 0 BfEfb U T Lz,

R, BRGRMEISTERMERER - R iR &
Fik (BEMOKES BeEERYE, 1994) I Ul > TR
fliL7z. chuchnz, {ERERICEd 597 (KD o
Pz, ToU T 2 TR, Fy 7= —
Z [, Big (BEE&ED Z Ty, x4~ Ay
Ml el b ~ T2 O4BETIHGL .
FRIIC BT 297 ) (BERD OFMbZ,  Flg 7% T, %
ARAHw N R TZ] LU, BRI T ~ 7%
D 4 BB TR L 7z

X AURAAY N OB, AT Ay R
L[RKETH > 7= (Table 3).

Table 2. Budbreak and full bloom date of 'Shine Muscat' comapared with those of
'Delaware’, 'Kyoho', and 'Neomuscat' at NIFTS, Akitsu”.

Cultivar Budbreak date’ Full bloom date”
Shine Muscat April 3 June 3b"
Delaware April 1 May 23 a
Kyoho April 3 May 30 ab
Neomuscat April 6 June 3b
Significance”
Among cultivars NS * ok
Among years * %k NS

< oz % <

One grapevine per cultivar with Kobel 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 three years (2000-2002).

Average value for two years (2001-2002).

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

NS, 3k 3k, ork Nonsignificant at P=0.05, significant at P=0.01, or P=0.05, respectively, in analysis of
variance whose model is shown below.

Py =p +GH+Y+ Ey

P; © the performance of the ith cultivar in the jth year; p : 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 'Shine Muscat' comapared with those of 'Delaware’, 'Kyoho', and 'Neomuscat'
at NIFTS, Akitsu (1999-2003)".
Time Shatter of
required  Time . . berries
. Vine Full Fruit for required Harvest Frglt Bupch Be}r ry  Fruit Berry skin  from
Cultivar . bloom I skin weight weight cluster "
vigor date set  trimming for berry  date color © © Allin cracking” clusters
flower  thinning” & & & at full
cluster” maturity”
Shine Muscat Vigorous June 1 b* Easy Medium  Short Aug.18b Ygerl(lec;vgf 428 104 c Medium None  Medium
Delaware Mgderately May 24 a  Easy Very Medium Aug. 7 a Red- 187 2.1a  High None  Medium
vigorous short brown
Kyoho Vigorous May 30 ab Medium Medium  Short Aug23b Black 461 13.3d Medium None Easy
. Yellow- . None ~ .
Neomuscat ~ Vigorous June5b  Easy Long Long Aug.30c green 389 6.7b Medium Little Medium
Significance'
Among * * % % %
cultivars
Among years NS NS * ok

z

One grapevine per cultivar with Kobel 5BB rootstock was grown with long-cane pruning, and evaluated. Only 'Shine Muscat'

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 'Shine Muscat' and 'Delaware’, 12 years old in 'Kyoho', in
1999. For 'Neomuscat', 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 (Neomuscat in seeded fruit production, Pione in seedless fruit

production).

>

seeded fruit production).

=

(50% or more).

<

Classified into four classes: Very short; Short (standard cultivar: Kyoho in seeded fruit production); Medium; Long (Neomuscat in
Classified into five classes: None (Percent cracked berries: 0~5%); Little (5~10%); Medium (10~20%); Much (20~50%); Very much

Classified into three classes: Easy (standard cultivar: Kyoho and Capmbell Early in seeded fruit production); Medium (Delaware and

Neomuscat in seedless fruit production); Difficult (Kaiji in seeded fruit production).

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

Py=p+G+Y+E

k>, %k, or NS Significant at P=0.01, P=0.05, or nonsignificant at P=0.05 in analysis of variance whose model is shown below.

P; © the performance of the ith cultivar in the jth year; p : 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.

BIEHE 7o 27 &b 8HIEL, ZTORITAR
Tholz. Fiz, BHIg X0 2HEL, xATAHhv b’
KO AHED ST, ZORIEE T Mo,

VAU AAy b OERIZEL, ¥ 25cm T
Ho Tz, PIERFOIERIEIZ L, 13X A TIERMO B
4em ZYIBRL, Z O H7 cm 25 LU T SZ R %2 YIBR

L7z, TS K OBE2 ~ 3EM#%ICIE 9cm EEDE
TOREMESNTZ. TOREIC 40 RifEEZ5L T fgh
ol

{EREEIE 2 * Eg O1ETT AR D RHEFTIIAICIT S &
RRAERD O UTER, WHRHICEIE % T Lic K D ek
VUL ED, MRRHITRRIOANE T 2R F I LA
oz,

it¥, 2001 FFICHN E 217D T, FEROFHEZ

20cm A5 170cm £ TEEIED, HiiHDORE &TE
k2 VORERBEFRIEERD 5NT, WITNOEX OHiY
TELHHELE Yy AR ATY b OFEEMZ
B, fERA VLTV il & IR THIENA S T
Hoiz.

YA URAN Y b OIERERICICES 597 711F "
A ANy b KOEL, B ISEho Tz {EREGE
IS 55— RICHERINE L, 2 YIWrd 2 i
OFHOEVWEEIZEZ Y (LEHS, 1999). v A
VURANY R OEBOETIR RATYAALY R KD
WL, HE WOEWESTHhoTz. T, YIMEKT
FOE XX Big 1Tk Tz,

AL FIERIRIRFIC AR e 9 2 AL O DU LR 5
KINEE L., HRAZTES AT AHhy b el
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Table 3. Characteristics of 'Shine Muscat' compared with those of 'Delaware’, 'Kyoho', and 'Neomuscat'

at NIFTS, Akitsu (1999-2003) (Continued).

Soluble Flesh texture
Skin <olids Titratable Sensory  Number of Shelf
Cultivar slip - Centration . 2cidity ) ] breakdown  playor astri enZ y seedsper e
character” (%) (g/100mL) Crispness Firmness t%n i 8NY" berry
mastication
Shine Muscat ~ Medium 19.0a 0.41a High High Easy Muscat ~ None 1.6 Medium
Delaware Easy 20.8b 0.76 c Low Medium  Difficlut Foxy None 0.0 Medium
Kyoho Easy 19.8 ab 0.55b  Medium Medium  Medium Foxy None 1.4 Short
Neomuscat Medium 188 a 042 a Low Medium  Difficult  Muscat ~ None 1.8 Medium
Significance
Among cultivars * * % NS*
Among years * NS NS

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

R UYAYIAAY b OFRIIVEL, Fhi%h
Wiz oz,

VYA YRAAY B ORERNE T LT
KDL, HATAAY M KORL, CHEEISEN
RHATH O, P8 HISHTH 2. V¥ A VAN Y
M EREONEREOTH D, FEFRIE 10.4g DKM
ODREEE>Tz (Fig. 2). "X AU AAy F I3V
TNOEICEHRPRE Loz, KAREOBRE
ORI KOS, T R AT Ay N
Wil o 7z,

AR B OB R ERTIY
7 EOED, R ATA Ay b ERRE LT E .
FEREIE T 19.0% &<, HIgE < A AHw M
CAEETH Tz, BEREIE, T19041g/100mL THh
D, FoUuLY - HEE XOERIENo . WEIR.
WAL D 9 & (breakdown in mastication) &A% (AR
M) T, WX (firmness) G, Eb#E U7 3 mfdie
AR RN -T2, Tz, ANy RERRL, BEH
oD o 7z

MBI 16,/ RETh-o7. FRICET5H
FHME B KOEL, 7927 xA AN
R SRV EFHl E Nz, PRI SRRSO,
JRLEEEC DIc <o .

(3) IRL VBT K ZEREFRIEICH T4
EMEBS X RN EETo VY A YA Y

b 2KEHAY, FRNEN1ET ORI UALEIC
X B IS B X U O AR 21T 72, VT
NowtE 7L F5BBZHAKRE L, 2002 I 5 FE4ET
Holz. 2002 FE L 2003 D 2 4FER, #xEF U TEER
Al L7z, RIS DWW TR, WINOSAEED 1.5t/10a
FERHZE U, B AHR 1 m®H7z0 1.5 kg FEEE
DRFEZDTB X DI L.

2002 FOEMSEMZIRE, M EiisziT-Tk.
RS ERHE 1 AT T E L, BIBIERIC R - T2,

IERZALARET R L, BRAEAADICIEREZ Sl 4 cm 258 L
THOLHZEYIR UK. Z LT, Ak &k 10 ~
15 H&IC YL Y > 25ppm IATRICIERE CRE) #i2
BB U=, FaRHZBETE 2 ~ 3RS 7em ORI
40 FRARE 2T UTe. ARAIER OEREEETE - hifhild
(2) EMBEICITH T2

KRG BT E R OB AT & BRI JERERE LT & T
2, fEFIZEL, A FOMBEIZ Ao T, LR
BOERE BIF Ch > Tz,

EHNZS 2 R HEMEIC DWW TIE, BIE G,
b« BEREEO B, BIUERERKE Uk 3Tl
DR ZRIT> T2,

WRRFIHICUIRXIC K 2 R A RIEED 5N T,
UNHEHRIC N9 2 BRI ORI RITH E Tl 75h - 7z (Table
4).

YRR EICDOWTE, SEAEORITERE TR
motehy, HL - AR OE B XK TEORRITHE
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Table 4. Characteristics of 'Shine Muscat' seedless fruit produced with GA application and seeded fruit as related
with pruning methods at NIFTS, Akitsu (2002-2003)".

Seedless Bunch  Berry Shatter of berries  Fruit

lzggllgg or \Xir:)e; Fruit set Hgl;;gst weight  weight ng ksil:lin from clusters cluster cstll(zi?ailtigr
seeded 8 (2 (@ & atfull maturity  filling
Long—(.:ane Seedless Vigorous  Easy Aug.25 487 11.8 None Medium High Medium ~
pruning hard
Seeded  Vigorous  Easy Aug.21 403 9.7 None Medium Medium  Medium
. Very . Medium ~
Spur-pruning  Seedless vigorous Easy Aug.19 543 13.0 None Fasy High hard
Seeded . Very Easy Aug.17 416 10.3 None Medium Medium  Medium
vigorous
Significance’
Pruning method NS NS
Seedless or seeded NS % sk
Year NS *

One grapevine per treatment with Kobel 5BB rootstock, which was five years old in 2002, was used and evaluated repeating two
years (2002-2003). The vines were grown with partial plastic tunnel covering on horizontal trellises, except for the long-cane pruned
vines in 2002 without plastic covering. 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. Berry thinning was made in around 40 berries
per fruit cluster about three weeks after full bloom. See Table 3 for fruit trait evaluation.

Y %k, 3k or NS Significant at P=0.01, P=0.05 or nonsignificant at P=0.05 in analysis of variance in a fixed model of three-way
classification with factors of pruning treatment, "seeded or seedless", and year. Significance was tested by pooling SS of all the
interactions into that of error because no interactions were significant in preliminary analysis for every trait. ANOVA was performed
using log-transformed values for berry weight.

Table 4. Characteristics of 'Shine Muscat' seedless fruit produced with GA application and seeded fruit as related
with pruning methods at NIFTS, Akitsu (2002-2003) (Continued).

Soluble i Flesh texture
Prunin Seeded solids Titratable Sensor Number of Shelf
methog o concentration acidity i i brealfdown Flavor astri; en}c] seeds per life
seedless X (g/100mL) Crispness Firmness in gency berry
(%) mastication
Long—(?ane Seedless 19.2 0.29 High Firm Easy Muscat ~ None 1.4 Medium
pruning
Seeded 18.7 0.41 High Firm Fasy Muscat ~ None 0.0 Medium
Spur-pruning  Seedless 18.0 0.35 High Firm Easy Muscat ~ None 1.4 Medium
Seeded 18.0 0.42 High Firm Easy Muscat ~ None 0.0 Medium
Significance
Pruning method * NS
Seedless or seeded NS *
Year * NS

HTHoTe. RSk &EMBTER O TR, % K. =7, EERCRERE SRR LN, &

LR 12.4g THBHDITH L, ARALEE 10.0g T SRPERRH BN H - Tz,
HY, WFEDIESN 2.4 gREMST. BEREI AL LR - ARZARIEIC & 2 AR5 AR

CHIE 7R £ O L AR, RS RE XA bnahotc. £z, NEBXUED LA TH > .
BAREEREE X, Wik L9 < o /e, ML T F7z, VITNOUBKIC BN T LA, HWREIFEELT,
& R e EAERE L L, B2 < OR HEFBEIC & PR 2R b e o It
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B o BRI RS K O B LARET DIF 5 0 K 5
720

(4) FEWEERICHITZIEEFEE

(3D Uy A=Ay b ERERS 2 k672 AV,
FRRICHEET Uz Bl BX U 2 A< Ay kR 2
BHTOWT, fEHEE% 2002 £ X T 2003 IS HHm
L7z, 200241 HDOEIE % 1 ZF80E, 200341 AD
SRR 2HEE L U, {EHFOmOE LHhFE Lish >
FREOEG R L U, BEREEE 2EOE G 7L
PHEERE L.

FORRER, Uy AU Ay b OEFEEREZ, H
- 2 A A Ay b EERRICE N7z (Table 5).

(5) REHERY - £SEEEERYE

(2) ~ (4) IORLIRE T Bl ZXige L
BITHRZ T > 72 W, S X, v A< X
1w b ICRHCRE LT e - 7z

UL, #HGEfE Tl R0 v M < Ay
R IFHEIC K O —EOFEICE L SRR ELTZ. £z,
SR B 5512 3 B A4S 217 > TRRFEE DR 2
Folettl, VYA URAAYy N B TI7927 'R
S ANVT—U = KBNS S LRl E Nz
(Fa5, KIER). W=ETHRE UMz Y, #HOE
ZERINL CTRE SRR ZHEME T 2 /75 K B E T3,
CEIE KO EHIENS B L EHITE Nz GRS S, KA.

Mo s I DWW T, Colletotrichum acutatum 1 %}
T B P BREAA D kNS % C LIC K D IS
HZRHEICBNT, VYA UAAY b OEYitEE ¥
F—2, FTIULT RELDIML, Bl AFa—
Ny EEFE T AT IV = FHE NIz (Shiraishi et
al, 2007).

NEJFICDOWTIE, R 1< 351 5 FEnFE AL
OFMTIE, YA U< AHy ki B b EZELL
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Lot e R L (HA5, RHER).

5 EMDFERONT, MFRIEDFH LIRS 5NEh >
To. WHEMENTZREICDONTIE, FICK D RE DX
D—EMEET DZRENRO SN, £z, AT
&, KD, FEDEZE LI o Tehy, RS
TIRIEEALERDOENE T

2. BARSMICHIT BN

Table 1 1<% U7z 30 AR OE T iRERIF 7L I 35
W, 1999 fEICT L 5BB BEAL Uiz 1 LR 24
ML, RMESERERERZ1T - 7. BT X 0 Akss -
SRR 5> Tz (Table 1), RHERSHEE, [FRE
WCHEM LT BIR BXU x4 Ahy R EHVE.
R ORRE TR, B RCREISMERE SR - RrtER
ERBRARE 51 (RMOKEES BRERY, 1994) 1L
Tehiolz. ThUChnZ, 1EREREIEYT 1386 KUk Y7 /i
DWVTE 1. CIERRICRHEL 7z.

(1) BEEEINL Vv A1URAAY M O

2E29 LGBV TAHKRE I N, 2002 FH X
U 2003 FFICFHliE Nz v A < Ay b DR
% Table 6 I;k L7z, Table 6 Tl&, I X D HED
ZH) LB R E D E X, TMedium ~ Difficult |,
MNone ~ Little] DX SIC~THATEH L. 140D
EUMESENEL ST 5E S —Eich > T2h, FD
LA EOEE V.

2 DOX R FEZ LS - BETE Ao I GFTh -
fetzs, VX AU AHY N EENEFN 1 DOMR
s g Uz (Table 7). BRI 21T - 72 JEEICD
WX, W EAT BN LT B 2 SeRCE DB T
frotz. ZERMEDREF 7 & OBERIN R TR R 2
To ek, MEROZBICOWTIEF AT IV —
T —ZIZN9 % Wilcoxon BE (Wi)11, 1982) #1717z,

BZE, ZEALDOEMT BB BXU 24X

Table 5. Percentage of spurs having shoots with flower buds in spur-pruned cordons of vines
for 'Shine Muscat', 'Kyoho', and 'Neomuscat' at NIFTS, Akitsu (2002-2003)".

Percentage of spurs having shoots with

Cultivar flower buds that emerged in spring (%)
20027 2003

Shine Muscat 94 98

Kyoho 100 97

Neomuscat 83 99

* Two vines per cultivar were grown and evaluated. Each spur hadone cane in winter. Each cane was
pruned to leave one bud and two buds in January of 2002 and 2003, respectively.
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J1w b LTk, TR & G E N7z (Table 6). FA{ERIE,
AN TIE—f%IC 5 A MaITH D, JLRIkTid6 AT
fAexolz.

FEFEMEE, oA (ARG 1DV T " AFa—
N>’ % Basy ({ERAWME D), "Bilg - < XA
FAR—1—A " 7% Medium ({EHRZWE ), &5
A=« A —3 % Difficult FEIRZ WE T£))
EHT AEMBICBNT, Y AR AA Y b iEEL
DT Easy ~ Medium & FHMiE N, Fk85 EoOREE
7x/no iz (Table 6).

UNFERHIE, PEHIASTIE 8 Hify~ ), JLle-E% CH
B0 - liZTiE 9 A Ly, E¥ (EFD - Ik T9HF
A~ 10 H EaTH -, EIgE &[RRI
U7z 24 BRI v A YR A Ay R, g
EHEI9H11HTHYD, EhGEhoTz (Table 7). %
ARAKw b DT, VYA URAAY D
25 O TFEIZO H8HT A A v b KD 4
HEMN S T2, ZOEIIERETII Ao,

REHIE, 300g ~ 450g BTG S NIGIN L
<, ¥5369g ThoTz. iz, HNEEZIIHREE L
LG Zh oz, 2HUOWT, T %0, )
Z1, %] Z20Ra7 =52 THEL TSz
thigg s &, BAIE 0921 LT vy AU~ AAy b
3123, "2AAHAHYEF D168ICHLTIE1.12T
by, EHiIE KOOPED,  FAIAHY KD
PMHORENEENZEEZ SN,

BRIEE, WANCKD 72g05 119g FTER L
(Table 6). XHRGFEE DLECTIE, " EIE A 12.0g 1
HLUT v A <AHY 1 9.0g, xAAAY
59g 1T LT 92g THY, ZOEIVTNE 1 %/KIE
THETH -7z (Table 7).

AU AAY R, FEAEDGETTREMN
FELUh o7 (Table 6). ZRMED, M| ~ T |,
[, Ty, T2 BXU TRZ ] ORFICHL, Zh
ZNno,1,2,38XU040Ra7%52THELL,
R T B &, CHEIET 0651 LT v A
YRAAw R IE 023, CRAT ANy A 0.38 1K
LT020Tdho7z (Table 7). ‘¥ AURAHY K’
EOEE 2 ARA Ay N RBFITENL LICH
WLIKWRRETH S LT N 5.

ikitEE B 2 TR %) &9 35BN T, (&
EAEDLTT T Fz& T8 Tho, Bk X
DRI LIS K W EFHMIIE N7z (Table 6). * Elg " 1 Fik;
LRIV ENRELDRFD—DTHEM, v A
YRAAY R TORT B XOENTVS.
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B, B %2 1551 &9 58HmicBNT,
M) F7zid T &aMt L7252 < (Table 6), I'&
100, Thyicl, T IC20Ra7 253X THE
£d%&, FHHEIZ 1.4 &ixoiz. LiehoT, "Eig’
KOV LR LI W EFHIENS.

RRAOMHAY D P & (breakdown in mastication)
IKDOWVTIE, FEALDYTHRY (easy) T, AN
LM E N7z (Table 6). RO S, [Hh £ 7213 T
EFHI U 72352 < (Table 6), Tk 120, ] i
1, M) iIc2oRXar7z52 THERILTS L, T v A
VR AN b OEGFOFIEMEIE 1.5 Th o7, o
D CEHIE X T THEOT, BEEXDWVAY
Ths LT NI,

WEE (X RGO MDY 18.0% TH o 7z (Table 6) .
24 A0 M OEIEN 18.4% I LT v AV
RAAY N 18.1%, 25 %D 2 A AAw ' D
SEYEMEAS 17.8%ICH LT 180%THD, WINLAE
BTl o 7z (Table 7).

BEERIT VY AU ANY b ORIGHTOFEED
0.45g/100mL T& - 7= (Table 6). * il 0 24 B3
DM 0.58g/100mLICH LT ¥ A YR AH Y
R 13 0.44g/100mL TH Y, ZOHEE 1 %KHETHIE
THo7z (Table 7). ‘A AA Y b D 25 5D
PIfEAY 0.52g/100mL i XF L C 0.45g/100mL T 9,
ZDEIF 5 WKETHRETH > T

HAtB X UCAtimED 7 BN B BB S = TEIMEIE,
"l 75 0.70g/100mLICH LT S ¥ A VR AA Y b
1% 0.53g/100mL Td -7z (Table 6). —/7, AR
O TIHATNC BT 2 FEEIE, g A 0.53g/100mL,
v AU A R iE 0.39g/100mL T > 7z (Table
6). TOT—2ZH, HzKEE L, i e hiE
FERE T B EHETIVD 2 TEEE DT 21T o
el A, HEBBIUREOMRIZ L BIT 1 %KAET
FETHO, WKL FHEOREERE 5 %/KkETHE
Tld%Eholz. 7 RS EGMIE TIEEBMET LIC
SV " Uv AU ATy BE, @EE I T
0.5g/100mL F2EE TR T NIz DI L, HHARTIEE
MWEBIARTT %78, 0.4g/100mL F2E 2 BROEN
HUFEIE LT Wz, v AU ANy b EIE
ELERTEBWN R0 RT L, winkis s aFlic
TE2LDEEZDONS.

X7z, BEEICDWLTHBRIBRICIENT LIc& T 5, Higko
BRIT 1 %/KETHEETH D, MBS XU
FiE 5 %/KETHE TId A o7z, b - dbiEE 7 500
CBF2 v AU Ay bk HIE 2 DY
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Table 6. Characteristics of 'Shine Muscat' in seeded bunch production of the national trial (2002-2003)".

Bunch

Fruit

Berry

Shatter of berries

Location ~ Vine vigor Fulldbloom Fruit set’ Harvest date weight cluster weight Berry §kin from clusters
ate : cracking .
(8 filling (8 at full maturity
Hokkaido ~ Vigorous June 21 Medium Sep.30 228 Mefliilg; - 7.2 None Easy ~ Difficult
Aomori  Medium ~ Easy ~ Low ~ None ~ )
(Kuroishi) ~ Vigorous May 24 Difficult Sep11 410 Medium 106 Little Difficult
Aomori . Medium ~ . None ~ .
(Gonohe) Vigorous June 7 Difficult Oct.1 243 Medium 8.3 Little Medium
. Easy ~ . .
Iwate Vigorous June 22 Mecﬁum Sep.26 349 Medium 9.1 None Easy ~ Medium
Miyagi Vigorous June 23 Easy Oct.8 401 High 8.3 Little Medium
Akita Vigorous June 19 Medium Oct.18 509 Medium 9.4 Medium Medium
Yamagata  Vigorous June 16 Medium Sep.20 445 Medium 10.1 None Medium
Ibaraki Vigorous June 10 Medium Oct.4 398 Medium 9.8 None Medium
Tochigi Vigorous June 11 Easy Sep.29 246 Medium 7.2 None Medium
Tokyo Medium June 3 Easy Sep.6 346 Medium 7.9 None Easy
Kanagawa  Vigorous June 3 Easy Sep.7 331 Meg;g; - 8.8 None Difficult
Yamanashi ~ Vigorous June 5 MS&EICTIC Sep.1 365 Low 9.9 None Medium
Nagano . Easy ~ . T
(Suzaka) Vigorous June 11 Medium Sep.8 463 High 10.1 None Medium ~ Difficult
Naga“n(.) Vigorous June 17 Easy Oct.13 292 Medium 7.8 None Medium
(Shiojiri)
Niigata Vigorous May 29 Medium Sep.14 382 Medium 8.5 N](jilgte}; Medium ~ Difficult
Ishikawa Vigorous June 3 Medium Sep.4 367 Medium 79 None Medium
Aichi Vigorous May 29 Easy Aug.16 324 Megliilg}? - 8.8 None Medium
Mie Vigorous May 30 Easy Aug.27 458 High 8.8 None Easy ~ Medium
Shiga Vigorous June 4 Medium Sep.8 332 Medium 9.2 None Medium
Osaka Vigorous — Easy Aug.29 355 High 10.9 Little Difficult
Nara Vigorous May 24 Medium Aug.24 406 Medium 10.6 None Medium
Shimane Vigorous May 25 Easy - Aug.23 441 Medium 10.1 Little Medium
Medium
Okayama  Vigorous May 30 Easy Aug.20 334 Medium 9.1 None Medium
Hiroshima ~ Medium May 23 Me.dium - Aug.21 351 Medium 11.9 None Medium
Difficult
NIFTS Medium ~ . .
(Akitsu) Vigorous June 2 Easy Aug.20 403 Medium 9.8 None Medium
Yamaguchi  Vigorous June 1 Easy Aug.31 400 High 7.7 None Easy
Tokushima  Vigorous May 27 Medium Aug.18 305 Medium 9.6 None Medium
Kagawa I\/\Iﬁdium - May 25 Easy Aug.20 450 Medium 9.1 None Medium
igorous
Fukuoka Vigorous May 22 Easy Sep.4 383 Meii;)l‘jvn - 10.6 None Difficult
Average June 4 Sep.9 369 9.2

* See Table 3 for fruit trait evaluation.
¥ Classified into three classes: Easy (standard cultivar: Steuben); Medium (Kyoho and Muscat Bailey A); Difficult (Aki Queen and Pione).
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Table 6. Characteristics of 'Shine Muscat' in seeded bunch production of the national trial (2002-2003) (Continued).

. 1. Fleshtexture  Flesh  Soluble solids Titratable No. of T.i mne Time
. Skin slip . . 5 . seeds . required for  required
Location (breakdown in  texture  concentration acidity — Astringency Shelf life L o
charcater Y y o per trimming  for thinning
mastication)”  (firmness) (%) (g/100mL) b .
erry flower cluster  berries
Hokkaido  Difficult Easy Medium 16.6 0.51 None 1.4 Medium  Medium  Medium
Aomp ri. Difficult Easy Med?um - 15.6 0.52 None 1.8 — Medium Short
(Kuroishi) Firm
Aomori Difficult Easy Firm 18.3 0.54 Little 1.2 — Medium Short
(Gonohe)
Iwate Medium  Medium Medium 17.1 0.53 None 1.5  Medium — —
Miyagi Difficult ~ Medium Medium 16.2 0.54 None 1.1 — — —
Akita Difficult Easy Firm 18.0 0.51 None 1.3 — — —
Yamagata Medium Easy Medium 17.2 0.54 None 1.3 Medium  Medium  Medium
Ibaraki Medium Easy Megi?g - 16.7 0.45 None 1.6 Medium — —
Tochigi Me_dium  Medium Med%um - 16.6 0.47 None 1.3 Medium Short Short
Difficult Firm
Tokyo Difficult Easy Medium 16.2 0.37 None 1.4 Medium  Medium Short
Medium ~ Medium ~ None ~ . .
Kanagawa Difficult Easy Firm 17.0 0.61 Little 1.2 Long Medium Medium
Yamanashi  Difficult Easy Soft ~ Firm 17.6 0.52 None 1.4 Medium  Medium Short
Nagano Medium ~ . . .
(Suzaka) Easy Easy Firm 19.0 0.39 None 1.5 Medium
Nagqu Medium Easy Firm 21.8 0.42 None 1.4 Medium Medium Short
(Shiojiri)
" . Easy ~ . - - -
Niigata Difficult : Soft ~ Firm 19.2 0.40 None 1.3
Medium
Ishikawa  Medium  Medium Firm 19.0 0.34 None 1.3 Medium  Medium Short
. 1. Medium ~ . . Short ~
Aichi Difficult Easy Firm 17.8 0.50 None 1.4 Medium Medium Short
. Medium ~ Medium ~
Mie Difficult Easy Firm 19.0 0.28 None 1.0 - - -
Shiga Me‘dium ~ Medium Firm 16.9 0.40 None 1.6 Medium Short Medium
Difficult
. . None ~ . .
Osaka Difficult Easy Medium 20.1 0.35 Little - — Medium  Medium
Nara Medium Easy Medium 18.6 0.49 None 1.9  Medium — —
Shimane  Medium Easy Firm 17.9 0.46 None 1.9  Medium — —
Okayama  Medium Easy Medium 19.5 0.50 None 1.6 Medium — —
Hiroshima Medium Easy Medium 20.0 0.42 None 1.4 Medium  Medium Short
NH.:TS Medium Easy Firm 18.7 0.41 None 1.4 Medium Medium Short
(Akitsu)
. Medium ~ Easy ~  Medium ~ - - -
Yamaguchi Difficult  Medium Firm 18.8 0.38 None 1.3
Tokushima  Easy Easy Firm 17.5 0.39 None 1.2 — Medium Short
Kagawa  Medium Easy - Firm 17.8 0.46 None 1.8 — — —
Medium
Fukuoka  Difficult Easy Firm 18.8 0.30 None 1.5 Medium  Medium Short
Average 18.0 0.45 1.4

“ 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 Neomuscat); Firm (Muscat Bailey A).
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Table 7. Characteristics of 'Shine Muscat' compared with 'Kyoho' and 'Neomuscat' in seeded berry production of the

national trial (2002-2003)".

. Soluble solids  Titratable Number of
. Harvest Bunch Berry Berry skin . 3 Sensory
Cultivar date weight (9)  weight (@)  cracking" concentration acidity astrigency’ seeds per
ght 8 ght (8 g (%) (g/100mL) gency berry
Shine Muscat Sep. 11 366 9.0 0.23 18.1 0.44 0.08 1.4
Kyoho Sep. 11 315 12.0 0.65 18.4 0.58 0.13 1.4
Significance™
Between cultivars NS * sk * NS % sk NS NS
Among locations * %k NS * ok * % NS
Number of locations
for which performance 24 24 24 24 24 24 24 23
data were averaged
Shine Muscat Sep. 8 376 9.2 0.20 18.0 0.45 0.04 1.4
Neomuscat Sep. 12 316 5.9 0.38 17.8 0.52 0.02 1.9
Significance”
Between cultivars NS * sk NS NS * NS * sk
Among locations * %k NS NS NS NS
Number of locations
for which performance 25 25 25 25 25 25 25 25

data were averaged

~

See Table 3 for fruit trait evaluation.

x <

Sensory astringency was rated on a O to 3 scale: None=0, Little=1, Medium=2, Much=3.
Berry skin cracking occurrence was rated on a O to 4 scale: None=0, Little=1, Medium=2, Much=3, Very much=4
" NS, * , * * Nonsignificant at P=0.05, significant at P=0.05, or significant at P=0.01, respectively, for harvest time, 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; p : overall mean; G; : the effect of the ith cultivar; L : the effect of the jth

location; E; © residual.

fiE 17.5%TH D, KELE T 5 189% TH - Tz,

XN AU A Y b DOEHIFIE EAE DT T
> 7z (Table 6). BT DN T ME~FD |, [, T
BXU 2] ofIcHL, #hFNno0, 1, 28BXU3
DAAT 252 THELL, Pz tikd % &, Bl
MO LT v A< AHY k1008, “=F
<Ay RA0.021Cx LT 0.04 TH o7z (Table 7).
XA AAY R B AR RIEENLLEIC
BEADNIZVAETH 5 LFHTENS.

GRENE, RGO TEEN 146 R TH - 7
(Table 6).

HEBME B 2 1E), x4~ Ay b 2Ty,
TR 2 TEY ETAFHBICBVT, Yy AR A
1w b REHMELZIZ E AL DT T LFEHiiEh
7z(Table 6). ‘ Elg FHFFB DRV R TH B,
YA VRAAY R R TOET EBR X0 EATY
5.

{ERIEIRIC S 597 ) (KD &, “F+ o)L 7—
U — 25, Bl CERARED 2, A~ A B

Z TE] 9 2HMlicBNT, dHliLziE e A DS
T ') LFMiE Nz (Table 6). Fiz, fhicEd 3
F (D &, Bl (GRS = T4, x4~
A1y b 12] LI B5HtcBNT, 71%D8%HT
[, 5O DGATT THh CFHIiE N, FIRNcEd %97
JE L D e o 7z (Table 6).

EEICBT 2PHESEON T, FRICHE L x50 R
BIUEHREEII G- .

(2) BEEIEINL ' YvA4VRAAY M REICHT
BHTERDINL Y VNBHRWEICKIZTHR

XA URANY B EKKT R THZD, HIE
KO BRKENVNE D, EHICREXZ D, —HD
FITC 3 Tl 10 ~ 15 HZIC XLV >~ 25ppm H
PRI 2170, BRI ERIC MAE I 3R 2 Bt L Tz,

12 GATIC B 2 F RN EIE, MUK 9.5g T
Hoteoicx L, WHIXIZ 10.8g TH Y, 1.3 g BhiH
KEM o7z (Table 8). (1) LRIERICHTLIzE T A,
CDEF 1 %KETHRE TH T,
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Table 8. Effect of gibberellic acid treatment to fruit cluster 10-15
days after full bloom on berry weight in seeded fruit
production of 'Shine Muscat' of the national trial (2003)"

Treatment Berry weight (g)
Treated 10.8
Control 9.5
Significance’
Between cultivars * ok
Among locations * ok
Number of locations for which 12

performance data were averaged

* See Table 6.
Y See Table 7.

(3) EZLEEIN Vv AU RAAY b OFE

RIS EROEARRIC B NT, —5OEAT T T v
AV Ay B BXU BEIRE OREEENMTDbN
fe. ZOFMEZ Table 9 1C/R U7z, SEARALARS (3 Wi
i & & imbAR s K OB 10 ~ 15 HiRDO I XL Y UAE
G BRI X viTbhiz. v AU AAY D
BRSNS T, FEMOA LT A2
200ppm BRI K D, KO TERICMKRE G- T2 RFED
monre.

(1) MR, ARSI N Yy A <Ay
OFRE L, FRFCEEEE NIRRT vy A < X
A b BXU B OREZ I L7z (Tablel0).

18 B CRIS T NI TIE, AR K U
Bk En/z v A < Ay OIERRIZZ N
ZTNIOHASHBLXUIHG6HTHY, AEGARIL
Moz,

YUY AR ATy b IMERIERE S NG E DR
K 3 TIMEAY 10.6g TH O, ARAIED 94g £ &0
1.2 g Khi&7zoTz. TOEF 1 BKETHRETH- T2

AR ENTERBERB AR E N DKL,
RADEHY) DO EIFF E AR TN > T,
RADHE PR I2 D, ZD7EIE Wilcoxon DIRE
ICBWVT S5 %KETHRETH > 7. FEEICIEmEDOR-IC
FEAEERIGEN TN, BERIARRE ENIR
B 0.46g/100mL TH - 7zDIH L, LR HRE
13745 0.38g/100mL TH D, PR, ZDHIX 1 %
IKHECTHETH > Tz, ZER1E, WK, & < B, BiA,
HEF BRI AR ENTERE LI E LA LRI G5
7z.

MR LRGN Yy A AAhw b BB &
g % &, W EBEEICHRRAZRII TN o Tk

FhREE  EgE A 11.6g THoTzDICHL, vy A

YRAHY R IE104g TH D, 1g B, FRID/NE o
Te. Tk, —MRICHRICEET S N BIE T AR
ENTEDLHNRTRRENSZ  EHZN

LR SNz v A< Ay b ORI E I,
BATC & D 82gh 5 13.3g FTEF Uz, HEKDHihL
Wi, STEAEREICK D RAEEMEODERT S, 5
HOFEETEORMFIC KD, K0 KR O ELRE W E
FETEZREMNHZEDEFEZENS.

(1) LAk, LR SNz Vv A AN B
OEEGRIE  FIE XY 0.18g/100mL K<, ZDAX
1 %/KETHETH - 1.
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CEE IS TS T E .
ATFRBEXEVIZN Y 2— dLL) IcIslr % ity
IZBWVT, 2000 4 12 H~ 2001 4F1iC #if L 7z Kk
EE U72h, MR - HFoEOREI  Fig &FE
FETHY, " FAXZXAy b KDiEho T EHE
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HUEND B EFHMEE N £, HIE XOoBEED
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M TG T % & RIAEN D, 5. S SITHETD
HETH S, JtiFE (B BIUHERE (BOBXU
FF) I BEANE N ZAEE T RRITRFAL 72
TR DWW T, REICIIT 5 akbiRls R Rl
Elixo R E G-, L L, BT 5
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Table 9. Characteristics of 'Shine Muscat' in seedless bunch production of the national trial (2002-2003).

Shatter of
Full Harvest Bunch ~ Fruit ~ Berry  Berry  berries Skin sli Flesh texture ~ Flesh  Soluble solids Titratable
Location  bloom date weight cluster weight ~ skin  from clusters charactgr (breakdownin  texture concentration  acidity ~ Astringency Shelf life
date (@ filing (g cracking atful mastrication) ~ (firmness) (%) (g/100mL)
maturity
Hokkaido June21 Sep.21 348  High 82  None ﬁasy.” Difficult  Easy Firm 174 0.68 None -
edium
Aomori . . . '
o May26 Sep.11 426 Medium 118 None  Difficult  Difficult Easy Firm 16.9 0.54 None -
(Hirosaki)
Akita  June 19 Oct. 18 534  High 94  None Easy  Difficult Easy Firm 17.6 0.35 None -
Yamagata June 15 Sep.17 587  High 123  None  Medium Difficult Easy Medium 18.3 0.36 None Long
. Medium None ~ . Easy ~ ) None ~ .
Ibaraki  June 10 Oct.6 704 High 133 Little Medium Medium Easy Firm 174 0.29 Little Medium
Tokyo  June3 Sep.6 310 Medium 7.8  None Fasy  Difficult Easy Firm 17.6 0.37 None Medium
Kanagawa June4 Sep.1 433  High 84  None  Medium Difficult Easy Firm 158 0.64 None Long
Yamanashi June7 Sep.8 507 Medium 124  None  Medium Difficult Easy Firm 17.7 0.41 None Medium
) Medium ~ . Medium
Nagano June 11 Sep.9 530  High 114  None Difficult Easy Easy Firm 194 0.28 None ~Long
Toyama  June9 Aug. 28 332  Low 105 None  Medium Difficult Easy Medium 16.0 0.28 None  Medium
Ishikawa June2 Aug. 26 337 Medium 103  None  Medium Medium  Medium Firm 19.0 0.36 None  Medium
s Medium . Medium ~ Medium ~ .
Aichi ~ May 30 Aug. 10 278 High 94 None  Medium Difficult Easy Firm 18.0 0.52 None Medium
Oosaka — Aug.25 520 High 117 lLittle Easy Difficult Easy Firm 19.8 0.28 None -
Shimane May 25 Aug 21 531 Medium 113 Nfﬁflew Medium Medium  Fasy Firm 17.9 042 None  Medium
Okayama June 1 Aug. 22 522 LOW. 123 Nome  Medium  Medium Easy Med_ium 7188 0.30 None Medium
Medium Firm ~ Long
NIFTS Medium . Medium ~ . .
(Akitsu) June3 Aug. 24 487 High 119  None  Medium Difficult Easy Firm 19.2 0.29 None  Medium
Yamaguchi May 31 Aug.23 459  High 82  None Easy =~ Medium  Medium Firm 19.7 0.26 None -
Tokushima May 30 Aug.21 308 Medium 9.0  None  Medium Difficult Easy Firm 19.0 0.46 None -
Kagawa May27 Sep.2 615 Medium 137 None  Medium Medium Easy Firm 15,5 0.28 None -
Fukuoka May 18 Aug. 27 339 Medium 98  None gi}%};;h Difficult Easy Firm 19.8 0.26 None Medium
Average  June4 Sep.3 455 10.6 18.0 0.38

&, BRI I B RS I 50 2 R R
5, ‘VyAUAHw b OXNEIERYIEG B
HHBNMNFEFNLLEEFHiE Nz, FL5 (2005) i,
NEJFEPUED ) — 2T 4 A7 X BBEERHFEL
Foo TORETE VYA hy b Id HIg aH
OIPUEEFO LM Nz (L5, KER). Fi,
Colletotrichum acutatum &I K 2 BoEFR Pk
ETIE, Yy AU Ay b OEIERERLS, 2
IC B % ik B © & RRCMUER O R ERE R h - 1.
NGO ENS, Ty AURANY b OIRENFR
IKDWTIE, HESWRERLS, X, MR, 5 LA
THROFEBFIREICOWTIE, FilE Bt e Uik
WK BN AREE FOAE NS, L LD, TRy

DIFEARPUEIC DOV TIEIAIAR SN Z L, T HITHFT
BZREND .

YAV AA Y R E, BUNT R OO
THWHNEER AN Y NEEHT R KT R THSE—
77, BT R ORI WiREZ» 720 L5 L
FiAENS. £z, " RAAY RATT7LFHRUT
R R E, —FHORINT R IICHENZ VAR
b T H B MEFIE T RHCHAE Lo 12,

X AU Ay b ORI, ZOMRTIRE
< DM T R EBERHMRICELL TS, ERTTER
BECIE, BHACBIZEfREZR L, BREEbE
DK SEHT S EHNRERORKICENTHS. I
IS DOV TR SHBROMANKETH S D, AR T
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Table 10. Characteristics of seedless 'Shine Muscat' bunch compared with seeded 'Shine Muscat'
and seedless 'Kyoho' bunch in the national trial (2002-2003)".

Shatter of
Harvest Bunch Berry Berry skin berries Flesh texture Flesh  Soluble solids Titratable Sensory
Cultivar date weight weight crackin from (breakdown in  texture concentration  acidity astricenc
(2 (2 & Clusters at mastication)’  (firmnes)* (%) (g/100mL) gency

full maturity

Shine Muscat

(seedless bunch) Sep.5 470 10.6 0.11 0.83 1.90 1.80 18.1 0.38 0.03
(SS:QSE dl\’]{)ﬁfj}tl) Sep.6 410 94 022 1.06 1.86 1.56 17.7 0.46 0.06
Significance™
Between seedless NS NS NS NS * NS * % NS
and seeded
Among locations * %k NS *k >k * sk
Number of
locations for which ¢ yg g 18 18 18 18 18 18 18
performance data
were averaged
<5225?§S?L‘321%> Sep.4 451 104 006 0.94 18.1 0.39 0.03
KyOhbo (eedless g 6 392 116 056 0.26 18.2 0.57 0.18
unch)
Significance™
Between cultivars NS *k >k NS NS NS * %k NS
Among locations % * ok * ok NS * %
Number of
locations for which 17 17 17 17 17 17 17 17

performance data
were averaged

* See Table 3 for the evaluation of each trait, and Table 7 for scores given to the evaluation categories of berry skin cracking, shatter of
berries from clusters at full maturity, and sensory astrigency.

¥ Flesh texture (breakdown in mastication) was rated on a O to 2 scale: Difficult=0, Medium=1, Easy=2.

* Flesh texture (firmness) was rated on a O to 2 scale: Soft=0, Medium=1, Firm=2.

" NS, * , * 3k Nonsignificant at P=0.05, significant at P=0.05, or significant at P=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 the same as
in Table 7, and for berry skin cracking, flesh texture (firmness), flesh texture (breakdown in mastication), and sensory atringency in
Wilcoxon's test for categorized data.

WUV E 7 1.5t/10a F255 & 9 AUSEFE L O RBEITFHC 7R BT, 1988 FICLz= 21 BT HE Z3HEL
Moz, THRENSEIKE N, WEDHHEENETHEL,
IR ERESC OV T, (EfEERNE L, ANy PEZFEOWERADOKKT R TH 5.
ICIZEF R OIS OSBRSS DN > T2, Bk 1999 £ X 0 7 R UL 23 5ORMAZT T
BN DI izsd, 5%, SOICHET 208ENH 5. 7 RO 9 BIRMESERE R IC AL, 2
Tk, HENENS L, RRIHEEDO ULANEL S 30 WA DE LT A BRI BE IS W TR 2 M5
BND ol Fio, ARIESTRUER: X 72 I3 URERIC U7z, 2003 4F 9 HICEMIKESRE REEEYI#T R
BB LT WAL D o Tz, IBITTAD DTV MBBEIRBRICHEDE, " Yy A UYRAAv R &
T, #HOIFENNETH 5. M, SEIEM21 5L LUTEERINE Ez,
2006 £ 3 HIC MBI D T B %E 55 13,891

i = 5 & UThfasEE Nz,
2. My, EMETE TIEROBEEITRL,
1. "X AU AAy X, BB B 16 fERE FiRAE Le, EAETEICBVTE

(B =R R OIIEA 7 R« A FpoEilsR) IS {ERE R o 7z, Gkl &6k 10 ~ 15 H
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BICTINL Y v 25ppm It (GR) FEZRENLIS
T LlIC KDL EETES. FERTICA ML
T hx A2 200ppm ZHAT B &, HAIEIEE
SICZET 5. MO AR T, RIS
ERERIE 9 2 &, BAY - FEMITER & & HHOmM
T DL IREFENRL, BEEICER L. 1B
BRI 0 Bl 7ad, REhi7ld Bl ISR
W LRl E Nz,

O RFERFE  BIE LIRIEREITH 5. RhE

I ERARE T 10g fETH S M, Wikl 10 ~ 15
Hi&Ic Y XL 7 25ppm I RERELIE A 1T S
&, 1glEMRT 5. £, BRcE %M
{EARET T, ARRRES L T 24g KL, T
12.4g TH - 1z, HRMIIEFITEL, REoM
BOEMBR T i KO DRUR LI o T B
g Kok Lic< <, BB EM o7, BEEE
HIE LRRETHY, BRMIT 18%RIETH>
To. BEEEIECEIE XD 0.1g/100mL & % DK<,
BEMITIE 0.4g/100mL FEE TH > 7z HRAKHE
T, WA TREL, S AA Y B
HEEL, ARIENS. EARE RSN
VA4 AN

FULLARE O © g FeRE I 351 2 FE5IC T 5.
MM ElE 7 LRI E Nz, X &5 - WRJaEm -
5 EATIRICDONTE, HIEEOEGIELNS D,
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Fig. 2. 'Shine Muscat' grape fruit clusters before harvesting (A), seeded bunch (B) and seedless bunch (C).



