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Summary

‘Sun Verde’ is a tetraploid table grape cultivar released by the National Agriculture and Food Research
Organization Institute of Fruit Tree Science (NIFTS) in Japan. It has large yellow-green berries, high
soluble solids concentration, and low acidity. The berries can be converted to seedless ones by applying
gibberellic acid, first to flower and fruit clusters in full bloom and once again at 10 to 15 days after full
bloom.

‘Sun Verde’ resulted from a cross of ‘Dark Ridge’ and ‘Centennial’ made in 1993 at Akitsu, NIFTS.

The original vine was initially selected in 2002 in a vineyard at Akitsu, and was tested as selection
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Akitsu-25 at 33 locations in 32 prefectures under the 11th Grape Selection National Trial initiated in
2004. It was released as ‘Sun Verde’ in 2010, and registered as No. 20821 under The Plant Variety and
Seedling Act of Japan in 2011.

The seedless fruit of ‘Sun Verde’ ripens in late August to early September at Akitsu. Its ripening time
was similar to ‘Kyoho’ and 4 days earlier than ‘Pione’ in the national trial. Berry weight averaged 11.3 g,
similar to ‘Kyoho’ in seedless fruit production in the national trial. The berry has no distinctive flavor
and its flesh is easy breakable and firm. Skin character is medium between slip and tight. Soluble solids
concentration and titratable acidity averaged around 19.7% and 0.44 g/100 ml, respectively in the national
trial. Soluble solids concentration is significantly higher than in ‘Kyoho’ and ‘Pione’, whereas titratable
acidity is significantly lower than in ‘Kyoho’. Astringency of the flesh is not sensed. Berry skin cracking
is rare. The degree of shatter of berries from clusters at full maturity is similar to ‘Kyoho’ and ‘Pione’.
Shelf life is short, similar to ‘Kyoho’ and ‘Pione’.

The ‘Sun Verde’ vine is vigorous but seems to possess lower cold hardiness than ‘Kyoho’. Flower
cluster should be trimmed and berries thinned to obtain attractive fruit clusters as in most of the
commercial cultivars in Japan. Cluster trimming and berry thinning require moderately long and medium

time, respectively.

Key words: firm flesh, table grape, tetraploid, large berry, Vitis spp.
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Fig. 1 Pedigree of ‘Sun Verde'
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Table 1. Characteristics of 'Sun Verde' compared with those of 'Kyoho', 'Pione’, and 'Shine Muscat' at NIFTS, Akitsu

(2004-2009).
S " Fl . Time taken Time taken
Cultivar Vine vigor prouting OWETINE 6 trim flower Berry set® to trim Harvest time
time time y Cw
cluster berries

Sun Verde Vigorous Apr 12bY June 3 a Long Easy Medium Aug 28
Kyoho Vigorous Apr 10 ab June 2 a Long Easy Medium Aug 28
Pione Vigorous Apr 12b June 2 a Long Easy Medium Aug 29
Shine Muscat  Vigorous Apr 8a June 5b Long Easy Medium Aug 23

Significance" * i NS

“ One grapevine per cultivar with Kober 5BB rootstock was grown with long-cane pruning, and evaluated. All
cultivars were given tunnel plastic covering on horizontal trellises to protect vines from rain in 2004-2008, except for
'Shine Muscat' which was grown in open field in 2007 and 2008. The covering was removed in July. In 2009, all
cultivars were grown on horizontal trellises in open field. Vine age was 11 years old in 'Sun Verde', 6 years old in
'Kyoho', 7 years old in 'Pione' and 6 years old in 'Shine Muscat' in 2004. For 'Shine Muscat', the evaluation was not
conducted in 2006. All cultivars were grown in seedless fruit production with 25ppm gibberellic acid (GA) application
to flower and fruit clusters at full bloom and after blooming, and with 200ppm streptmycin before blooming.

¥ Classified into six classes: Very short (standard cultivar: Delaware); Short (Campbell Early); Moderately short;
Medium (Kyoho in seeded fruit production); Moderately long; Long (Pione in seedless fruit production).

¥ Classified into five classes: Easy (Standard cultivar: Delaware); Moderately easy; Medium (Kyoho in seeded
production); Moderately difficult; Difficult (Pione in seeded production).

¥ Classified into six classes: Very short; Short (standard cultivar: Kyoho); Moderately short; Medium (Muscat Bailey
A in seedless production); Moderately long; Long (Neo-muscat).

¥ Mean separation using protected LSD at P = 0.05.

" NS, *** Nonsignificant, significant at P = 0.05 and 0.01, in two way analysis of variance.

Table 1. Continued.

Cluster Berry . Shgtter of .
. . Cluster f . Berry skin  berries from Skin
Cultivar weight . . weight Skin color . 1 full w
tightness crackin, clusters at full  character
() £ (g)
g g maturity™
M 1 . . .
Sun Verde 524 tig()}(litef';;;h}; 13.9b" Yellow-green None Easy~Medium Slip~Medium
Moderately . " . Easy~ . .
Kyoho 429 tight~Tight 12.6 ab Purplish black None~Very little Moderately easy Slip~Medium
. . . Easy~ Moderately Medium~
Pione 528 Tight 16.6 ¢ Purplish black None difficult Moderately tight
Moderatel Moderately easy~
Shine Muscat 484 i ohtTi hy 11.6a Yellow-green None Moderately ~ Moderately tight
tight~Tight difficult
EX S

Significance"

“ Classified into five classes: Loose; Moderately loose; Medium; Moderately tight; Tight.

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

* Classified into five classes: Easy (standard cultivar: Kyoho and Campbell Early); Moderately easy; Medium
(Delaware and Neo-muscat); Moderately difficult; Difficult (Kaiji).

¥ Classified into five classes: Slip (standard cultivar: Delaware); Moderately slip; Medium (Kyoho and Pione);
Moderately tight; Tight (Kaiji and Rizamat).

¥ Mean separation using protected LSD at P = 0.05.

"' NS, ** Nonsignificant, significant at 2 = 0.01, in two way analysis of variance.
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Table 1. Continued.
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EHIRT S D RHEDPRFETH0% UL LINH#ETE /- H &I
AL L7z, oo )b @6 RO IX
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DA v AH Y N XD SHER SN EDEITE
BETEhroT.

v v OREEILLS00 g & B L7
72524 gk, 450 g HAEE Lz EHIE XD 90
gBEREP-7/. F/2 MLELB00ghdAES L K
F—3" BIY Yy A rvAH v N LIFIFRAEE
Loz

BEROME L [%E] ~ [R%E] L), BE
[R®mE] ~ [HE]), Er—2" (#HE) B
O v rx2Aay N ([RREE] ~ [8ED &
IR L o7z,

Breakdown Soluble solids  Titratable Sensory Number of
Cultivar in Firmness’ concentration acidity Flavor i «  seeds per
mastication” (%) (g/100ml) astringency berry
Easy~ Moderately w
Sun Verde Moderately easy  firm~Firm 20.8 a 0.40 ab Neutral None 0.06
Kyoho Medium Medium 19.2b 0.49 ¢ Foxy None 0.01
. Medium~ .
Pione M Medium 195D 0.44 be Foxy None 0.02
oderately easy
. Moderately
Shine Muscat Easy 19.9 ab 0.35a Muscat None 0.00

firm~ Firm

Significance” *

%%

“ Classified into five classes: Easy (standard cultivar: Shine Muscat); Moderately easy; Medium (Kyoho); Moderately

difficult; Difficult (Delaware).

Y Classified into five classes: Soft (standard cultivar: Niagara); Moderately soft; Medium (Kyoho); Moderately firm;

Firm (Campbell Early and Muscat of Alexandria).

* 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).

" Mean separation using protected LSD at P = 0.05.

VNS, *, ** Nonsignificant, significant at P = 0.05 and 0.01, in two way analysis of variance.
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WL 2B, Yoy vy 2BWTIE, R#E
RERIC B 2 KR OFMOME R, HHEEREICBY
LAERBEEENR N BTSN, KL
ZTOLO2FRTRT 2HFTIERITV, (A LD B
oA —ro—F 1BV, EEFELEZFOLD]
R 1T EZAT o /2. [EIFEF AL, EFEPH
A U7 BEE R SR e L CRME L 72 2 3B E 2 AT
STz Uy I)VT IZBWTTiL, REIEEDNS OFRIF
W2012F 2BV TIERO S5NT, —HOFITFHIFELE
D BT 2013 FIZB T HAERAELEZRIL 2% L iRD T
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LIS, 1FEIZBW T LE RO
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FEE T OMERSEETH D, 23D L2 5%
ENLELEZ LN

2. EBRALRELE ‘YU OBEREMHIC

B35

2004 4E12, 32 BB IF UL 33 A7 {F o> 25 37 A BRI S 4 B
ERBWEATICBWT, 3=V EBB F43U )T
ray—IVEaARE Lz 2 SEEB RN L CRIEREE
ATo 7 GREEISEMERE). oo vy 12
OWTIE, ZEEZRE, EBEARE T 720w
fllx, FERCEMLZ Bl BXY 'E4—3" %
HAwiz, s, ETRAEEERBRY B W TR
YHRIZ L) REOHEIHE SN h oz

FEMEOMRA) L, L E RIS, B RCRFGEIS RS
AR - e SBER A T (AT EOE MRS - &
o R SE AN A W AR R B TR, 2007) 12 L7228
Sfz. YTV ST A IERALENE, EER
PRSI D VR LY o 0 SR8 T d B B~
Wik 3 Hfz &k 10 ~ 15 H % 25ppm MLPH % FAR &
LT, Fvzarvsz=—aay (B TWVXAv b
WK RAMLT Ay (B, 77 V7 M)
EMATZZMENFTONCTBY, HATICL D RZ -2
(Table 3). %&b, H£EIZBTL Bl BIWY ‘©F
— 3 IR A EAZ LI, Y VT Iy

REWEZEFWIZERGE 5175 2014

LB L I LT L~ LT v, F72, KK
WAL & — BSEHE 3 & OV IR SR At
Bt I BV T BHIE EETHEREEINT
Wiz, O OFEIRE TIEZ H oG
TR % B L TiT o 72.

2 32 AT IS B\ TR RS S, 2007 4E~ 2009

FICEHliE N oy VT 0% Table 4 12K
L7z B, FXICE) BGESZR) L 7B R E o

FE L, [Medium ~ Difficult], [None ~ Little] ® &
IN~THATEI L. 14EHD0IF 24EDMHEL 2
SN0 2B b T —Eld o 72As, FoAIE 1
FOflid 5\ I3 2 O FPHEE 7z, Table 51213,
NBETHDLH BHIE BIO YA —3 EHEL K
BERLE BENERZRTIEMBICOWTIE, &
il & AT 2 BN & § 5 2 TCRCE O 55 AT &2 AT o 7205,
WRAESHE SN TRV ZDREE 2o TWAEAE
WA O FETHEOW A TE R WD, Type 1D
S (R, 2007) AHE U720 F Mg Tl - R
M EDREEIC R > I E DK, /RS
IO PHEOREERRE L. £, BEHRWRET
iz 4T o 2R IC oV TIE, 1 MR THMEZ 1T 7254
Btk &z X, 05 MO REY 5 2 TZDF
WEZRLZ S50, REOMEEERNET L
Kruskal-Wallis 72 % 17V, AREEDRDO 5N ED
A Wilcoxon #i7E % 17 > CFIMEM OB Bk % g L7z,
g, 1385 T [5), 1T T [R5 ~ [5],
2T [R5, S5FATT W] ~ [ LHES
T\ 7z (Table 4). MR L7z & & 04 EFPISE
F25 ([Rim] #E) Thh, HiE (28 % ‘¢
F—3" (26) LHEELETL,-72 (Table 5).
FEIFIE, dbieE, AT, RB TS5 A R, JuME
HRINB T3 H T, Zhliotigciid4 H L~
THTHo7z. ®EFFHHEIZ, Bl XDHFEIC2H

Table 2. Percentage of bud and spur having flower cluster in spur pruned vine for 'Sun Verde' and 'Queen Nina“.

Percentage of but with flower cluster (%)

Percent of spur

Cultivar Year evaluated N% of d with flower
Spur observe Basal bud 1st bud 2nd bud cluster (%)
2012 47 Not sprouted 51 57 77
Sun Verde
2013 62 2 39 71 84
2012 55 51 98 98
Queen Nina
2013 56 48 89 93

“ One bud spur pruning and 2 bud spur pruning were conducted for'Queen Nina' and 'Sun Verde', respectively.
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Table 3. Institutes and their location where the national trial of 'Sun Verde' was carried out,
culturing, pruning methods, and application of plant growth regulators in the trial.

Application of plant growth regulators”

Instltu‘tlon Culturing method ~ Pruning method Rootstocks Vine replication
(location) Treatment at pre- Treatment after
and full bloom bloom
Hokkaido Plastic house Cane 5BB 1~2 GA25ppm GA25ppm
Iwate lrelllfsiellrcxl open Cane 5BB GA25ppm GA25ppm
- Trellis in open -
Miyagi field Cane 5BB 1~2 GA25ppm GA25ppm
Akita Trellis wit}} tunnel Spur 5BB 93 SM200ppm spm«ych GA.ZSppm and Fi(‘]‘ppm dipped
covering at 1~2day after full bloom
Yamagata Trellis Wlt},j tunnel Cane 5BB 1 GA25ppm GA25ppm
covering
. Trellis in open field and -
Ibaraki with tunnel covering Spur 5BB 1~2 GA25ppm GA25ppm
" . Horizontal-arm spur . SM200ppm, GA25ppm
Tochigi system in open field Spur Gloire 2 and F 5ppm dip;ed GA25ppm
. SM200ppm sprayed,
Saitama Tre111§ n open Cane 5BB 1 GA25ppm and Fappm GA25ppm
field dipped
Trellis in open . SM200ppm and
Tokyo field Spur Gloire 2 GA25ppm dipped GA25ppm
Trellis in open . ~ GA25ppm and
Kanagawa field Cane 5BB 1~2 F5ppm GA25ppm
. Trellis in open field and -
Yamanashi with tunnel covering Cane 5BB 2 GA25ppm GA25ppm
Trellis in open _ SM200ppm sprayed,
Nagano field Cane 5BB 2 GA25ppm dipped GA25ppm
Niigata ::Zn]i: :)?a:}:igcnhf;ilgé Cane 5BB 1~2 GA25ppm GA25ppm
Trellis in open -
Toyama field Cane 5BB 1~2 GA25ppm GA25ppm
Ishikawa Trellis w1t1‘1 tunnel Cane 5BB 9 smi?;;m sp;iiyeddand GA25ppm
covering 3A25ppm dippe:
Co Trellis in open . SM200ppm sprayed and
Aichi filed Cane 5BB 1~2 GAZ5ppm dipped GA25ppm
Mie rellis w1tb tunnel Cane 5BB 1~2 Untreated
covering
. Trellis with tunnel _ SM200ppm and
Shiga covering Spur 5BB 2 GA25ppm GA25ppm
Kyoto o open el Spur 5BB 2 GA12.5ppm GA25ppm
Osaka Trellis Wlt}.j tunnel Spur 5BB, Gloire 2 GA25ppm and GA25ppm
covering F5ppm
Nara Trellis Wltl.] tunnel Spur 5BB 1 GA25ppm GA25ppm
covering
Trellis with tunnel .
Hyogo covering Spur 5BB, Gloire 1~3 GA16.7ppm GA25ppm
Tottori Trellis in plastic Spur 5BB 1 GA25ppm GA25ppm
house
Shimane Trellis w1t1.1 tunnel Cane 5BB 1~2 GA25ppm and GA25ppm
covering F3ppm
Trellis with tunnel _ GA25ppm and
Okayama covering Spur 5BB 2 F3~5ppm F5ppm
Hiroshima Trellis Wltl,j tunnel Spur 5BB 2 GA25ppm GA25ppm
covering
- . Trellis with tunnel . SM200ppm sprayed and
NIFTS(Akitsu) covering Cane 5BB, Gloire 3 GAZ5ppm dipped GA25ppm
Yamaguchi Trellis w1tl;n tunnel Spur 5BB 9 GA25ppm and GA25ppm
covering F5ppm
. SM200ppm sprayed,
Tokushima Trelll§ 0 open Spur 5BB 1~2 GA25ppm and F2~5ppm GA25ppm
field dipped
Trellis with tunnel ~ SM200ppm sprayed and GA25ppm and
Fukuoka covering Spur 5BB 1 F10ppm dipped 3day after full bloom
Oita Trellis with tunnel Cane 5BB 2 GA25ppm GA25ppm
covering
. . Trellis with tunnel -
Miyazaki covering Spur 5BB 1 GA25ppm GA25ppm
Kagoshima Trellis with tunnel Spur 5BB 1 GA25ppm and GA25ppm

covering

F5ppm

“See text for institution name
Y Treatment which are applied to 'Sun Verde'

*SM: streptmycin
“F forchlorfenuron
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Table 4. Characteristics of 'Sun Verde' in seedless cluster production of the national trial (2007-2009).2

Time taken to trim

Location Vine vigor Sprauting time Flowering time flower cluster Berry set
Hokkaido Moderately vigorous May 9 Jun 28 Medium Easy
Iwate Medium May 10 Jun 25 Medium
Miyagi Vigorous Apr 29 Jun 22 Easy
Akita wz/:l)iel\l;[zt;il\i’m Apr 26 Jun 21 Long Medium
Yamagata Medium Apr 27 Jun 13 Medium~Long Easy
Ibaraki Medium~ Vigorous Apr 25 Jun 9 Short Easy
Tochigi Medium Apr 20 Jun 8 Medium -
Saitama Medium Apr 13 Jun 2 Long Easy
Tokyo Vigorous Apr 19 Jun 1 Medium
Kanagawa Medium~ Vigorous Apr 11 Jun 5 Medium Easy
Yamanashi Vigorous Apr 16 Jun 6 Long Easy~Medium
Nagano Vigorous May 3 Jun 18 Medium ex;gﬁ:gﬂfm
Niigata Vigorous Apr 17 Jun 4 Medium -
Toyama Vigorous Apr 17 Jun 11 Medium Medium
Ishikawa Medium~ Vigorous Apr 14 May 31 Medium Easy
Aichi Medium~Vigorous Apr 13 May 31 Long Easy
Shiga Vigorous Apr 18 Jun 6 Short~Medium Easy
Kyoto Vigorous Apr 17 Jun 11 Long Medium
Osaka Weak~Medium Apr 3 May 19 Medium Easy~Medium
Nara Vigorous Apr 21 Jun 3 Long Easy
Hyogo Medium~ Vigorous Apr 17 Jun 1 Long Easy
Tottori Vigorous Apr 17 May 13 Medium -
Shimane Vigorous Apr 11 May 27 Long Easy
Okayama Medium Apr 18 May 31 Medium Easy
Hiroshima Medium Mar 30 May 24 Medium Easy~Medium
NIFTS(Akitsu) Vigorous Apr 10 Jun 2 Long Easy
Yamaguchi Weak~Medium Apr 12 May 28 Long Easy
Tokushima Moderately vigorous Apr 11 May 25 Long Easy
Fukuoka Vigorous Apr 5 May 26 Medium~Long -
Oita Medium Apr 11 May 25 Medium Easy
Miyazaki Vigol\ﬁi?gé;;};ous Mar 25 May 9 Long Easy
Kagoshima Medium Mar 28 May 20 Medium~ Long Medium
Average Apr 16 Jun 3

“ See Table 1 for trait evaluation
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Time taken to thin

Location berries Harvest time Cluster weight (g) Cluster tightness  Berry weight (g)
Hokkaido Short~Medium Oct 8 452 T 9.6
Iwate - Oct 4 475 Tight 9.2
Miyagi - Sep 22 244 Tight~Medium 8.5
Akita Medium Oct 15 448 Tght=Moderately 10.7
Yamagata Medium~Long Sep 10 501 tiﬁiﬁzt;gm 114
Ibaraki Medium Oct 9 560 Tight~Medium 13.2
Tochigi Medium Sep 17 525 Medium 12.7
Saitama Medium Sep 19 407 Tight 12.5
Tokyo - Sep 9 491 Tight~Medium 11.7
Kanagawa Medium Sep 3 323 Tight~Medium 7.6
Yamanashi Short~Medium Sep 6 510 Tight~Medium 12.7
Nagano Short~Medium Sep 29 466 Tight 11.7
Niigata Medium Sep 30 415 Medium 10.5
Toyama Medium Sep 3 416 Tight~Medium 10.5
Ishikawa Medium Sep 4 477 Tigh“ﬂf;}f”wly 10.7
Aichi Long Aug 8 387 Tight 8.7
Shiga Short Sep 6 469 Tight 10.6
Kyoto Medium Sep 16 304 Medium 10.8
Osaka Moé\g:i;; Iong Sep 4 591 Tight 9.9
Nara Medium Sep 6 651 Tight 11.9
Hyogo Short Sep 4 458 Tight 10.9
Tottori Short~ Medium Aug 23 477 Tight 16.1
Shimane Long Sep 6 595 Tight 14.3
Okayama Medium Sep 10 573 Tight~Medium 12.6
Hiroshima Short~Medium Aug 22 386 Tight~Medium 10.9
NIFTS(Akitsu) Medium Aug 28 508 Tigh“ﬁfjmmy 12.9
Yamaguchi Medium~Long Sep 2 338 Tight~Medium 10.7
Tokushima Medium Aug 21 387 Medium 11.2
Fukuoka Medium Sep 9 441 Moderately tight 12.8
Oita Moderately long~Long Aug 20 485 Tight~Medium 12.1
Miyazaki Medium Aug 24 536 Tight~Medium 12.7
Kagoshima Medium Aug 20 415 Tight~Medium 9.8
Average Sep 9 460 11.3

“ See Table 1 for trait evaluation
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Shatter of berries

Location Skin color Berry .Skin from clusters at Skin character Breakflow.n in Firmness
cracking full maturity mastication
Hokkaido Yellow-green Very little Medium Moderately slip~Tight Easy Soft~Moderately soft
Iwate Greenish yellow None Medium Medium Easy Firm
Miyagi Yellow-green None Easy~Medium Tight Easy~Medium  Moderately firm~Firm
Akita Yellow-green Very little Easy Medium Medium Medium
Yamagata ~ Lelewsreen-Greenish \joo o very little Medium~ Difficult Medium Difficult~Medium Moderately
yellow soft~Medium
Ibaraki Greenish yellow None~Little Easy~Medium Tight Easy~ Medium  Moderately firm~Firm
Tochigi yellwame T None~Very little Easy Medium~Tight S Medium
Saitama Yeuow-g;ejg ;’GreeniSh None Easy Medium Easy Firm
Tokyo Yellow-green None Medium Slip~Medium Easy~Medium Medium~ Firm
Kanagawa Yellow-green None~Very little Medium Medium Easy~Medium Medium~ Firm
Yamanashi Greenish yellow None Easy Medium~Tight Easy Medium
Nagano Ye”"w'g;jgfremh Very little~Medium ~ Medium~ Difficult ~ Medium~Tight Easy Firm
Niigata Yellow-green None Medium Medium Easy Medium~Firm
Toyama Yellow-green None Easy Medium~Tight Easy Medium
Ishikawa Yellow-g;e;lr; ;GreeniSh None Easy~Medium Medium Easy Moderately firm~Firm
Aichi Yellow-green None Easy~ Medium Medium Medium Medium
Shiga Yellow-green None~Very little Medium Medium Easy Firm
Kyoto vellwme T None~Very little Easy Medium Easy~Medium  Medium~ Firm
Osaka Yellow-green Little Medium~Difficult ~ Medium~Tight Easy~Medium Medium~ Firm
Nara Yellow-green Very little Easy~Medium Medium Easy Medium~ Firm
Hyogo Yellow-green None Medium~Difficult Medium Easy Firm
Tottori Yellow-green None Medium Medium Easy Firm
Shimane Yellow-green None~Very little Easy~Medium Medium Easy Medium
Okayama Yellow-green Very little Medium~Difficult Medium Medium Medium
Hiroshima Yellow-green None Medium~Difficult ~ Slip~Moderately slip Easy Soft~ Moderately firm
NIFTS(Akitsu) Yellow-green None~Very little Easy;?f/[giﬁiately Medium Easy~Moderately easy ~ Medium~Firm
Yamaguchi Yellow-green None Easy Medium Easy Firm
Tokushima Yellow-green None Easy~Medium Mwium;gidemmly Medium~Easy Moderately firm
Fukuoka Yellow-green Very little Easy~Medium Medium;glotdemtely Easy Moderately firm
Oita Yellow-green None~Very little Medium Medium~Tight Easy Medium
Miyazaki Yellow-green None Easy~ Medium Medium Moderately easy Soft
Kagoshima Yellow-green None Medium Medium Medium Medium

“See Table 1 for trait evaluation
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Table 4. Continued?

Soluble solids

Location concentration Titratable acidity Sgnsory Number of seeds Shelf life
(%) (g/100ml) astringency per berry (day)
Hokkaido 19.5 0.56 None 0.2
Iwate 18.0 0.42 None 0.1
Miyagi 21.3 0.44 None 0.1
Akita 20.7 0.34 None 0.0
Yamagata 18.6 0.42 None~Little 0.2 7.5
Ibaraki 19.4 0.39 None 0.1 5.0
Tochigi 18.3 0.51 None 0.2
Saitama 19.3 0.36 None 0.0
Tokyo 19.8 0.39 Very little~Little 0.1 7.0
Kanagawa 18.8 0.60 None~Little 0.1 5.7
Yamanashi 20.1 0.48 None~Little 0.0
Nagano 19.4 0.43 None~Little 0.1 5.0
Niigata 20.7 0.42 None
Toyama 19.8 0.45 None 0.1 5.7
Ishikawa 19.9 0.42 None 0.1
Aichi 19.7 0.50 None 0.0 5.0
Shiga 19.8 0.29 None 0.3 4.0
Kyoto 19.8 0.63 None 0.3 7.0
Osaka 19.7 0.41 None 0.1
Nara 20.8 0.56 None 0.1 5.0
Hyogo 21.9 0.44 None 0.1 5.0
Tottori 19.3 0.43 None 0.0
Shimane 19.7 0.48 None 0.1 3.7
Okayama 20.3 0.25 None 0.0 5.7
Hiroshima 19.6 0.48 None~Very little 0.2 6.0
NIFTS(Akitsu) 20.4 0.35 None 0.0 12.6
Yamaguchi 19.8 0.40 None 0.5
Tokushima 20.2 0.45 None 0.2
Fukuoka 19.4 0.48 None 0.0 4.5
Oita 18.1 0.48 None 0.3
Miyazaki 19.1 0.40 None 0.6
Kagoshima 19.9 0.47 None 0.1 3.7
Average 19.7 0.44 0.14 5.8

“See Table 1 for trait evaluation



32 ES L E R e

55175 2014

Table 5. Characteristics of 'Sun Verde' in seedless cluster production of the national trial (2007-2009).2

Time taken to

Time taken to

Cultivar Vine vigor®  Sprauting time Flowering time  trim flower Berry set® . . w Harvest time
thin berries
cluster’

Sun Verde 2.5 Apr 16 a” Jun 3 a 3.4 1.3 a 2.0 Sep9a
Kyoho 2.8 Aprld b Jun1b 3.4 1.7b 1.7 Sep 10 a
Pione 2.6 Aprl5 ab Jun 2 b 3.5 1.8b 1.7 Sep 13 Db

Significance" NS w* ok NS * NS o

” Rating on a scale of 1 (Weak) to 3 (Vigorous) at 0.5 interval.
Y Rating on a scale of 1 (Very short) to 4 (long) at 0.5 interval.
* Rating on a scale of 1 (Easy) to 3 (Difficult) at 0.5 interval.
¥ Rating on a scale of 1 (Short) to 3 (Long) at 0.5 interval.

¥ Mean separation within columns by protected LSD test for quantitative traits and by Wilcoxon tests for categolical traits at P =

0.05.

" NS, *,** Nonsignificant, or Significant at Z = 0.05 and 0.01, in two way analysis of variance for quantitative traits and in

Kruskal-Wallis tests for categolical tests.
Table 5. Continued?

Shatter of
Cultivar Cluster weight Cluster Berry weight Berry skin berries from Skin Breakdown in
(€] tightness” (g) cracking” clusters at full  character™ mastication”

maturity”

Sun Verde 460 2.6 a 11.3a 1.5 1.7a 2.1a 1.3a
Kyoho 396 2.3b 11.9a 1.4 1.2b 2.0Db 1.9b
Pione 444 2.4 ab 13.6 b 1.4 1.4b 2.0b 1.9b

Significance wx w NS w * wx
“ Rating on a scale of 1 (Loose) to 3 (Tight) at 0.5 interval.
Y Rating on a scale of 1 (None) to 6 (Very much).
¥ Rating on a scale of 1 (Easy) to 3 (Difficult) at 0.5 interval.
¥ Rating on a scale of 1 (Slip) to 3 (Tight) at 0.5 interval.
" Rating on a scale of 1 (Easy) to 3 (Difficult) at 0.5 interval.
Table 5. Continued?
Soluble solids Titratable Sensor Number of
Cultivar Firmness” concentration acidity . Y Shelf life (day)
(%) (g/100m1) astringency’  seeds per berry

Sun Verde 2.4 a 19.7 a 0.44 a 1.1 0.14 a 5.8
Kyoho 2.0Db 18.3b 0.55b 1.1 0.11 ab 5.2
Pione 2.1 ab 18.2b 0.52 b 1.1 0.06 b 5.7

Significance ok ok ok NS o NS

“ Rating on a scale of 1 (Soft) to 3 (Firm) at 0.5 interval.
Y Rating on a scale of 1 (None) to 4 (Much).
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Fig3 A seedless cluster of ‘Sun Verde .



