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Abstract: In order to explore fruit coloring rule of grape ( Vitis spp.), pericarp color and fruit coloring
status of 302 grape cultivars ( species) preserved in Zhengzhou Grape Germplasm Resources Garden of
Chinese Academy of Agricultural Sciences were investigated and analyzed. In addition, fruit coloring
status of 10 grape cultivars after water spraying treatment and the relationship between veraison and
maturation stage of fruits of 75 grape cultivars were researched. The results show that there are six colors
including greenish yellow, yellowish green, pink, purplish red, purplish black, and bluish violet of
pericarp color of grape at fruit maturation stage, in which, greenish yellow and yellowish green are
pericarp colors of colorless grape, other four colors are pericarp colors of colored grape. Number of
purplish red grape cultivars (species) is the largest, and that of bluish violet grape cultivars (species) is
the smallest. The average coloring time of fruit of 202 colored grape cultivars (species) tested is 18.7 d,
in which, that of Vitis vinifera Linn. is longer than that of V. wviniferaxV. labrusca Linn. Fruits of 56. 9%
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colored grape cultivars ( species) begin coloring in the first ten days of July, and the change of colored

fruit grain number in ear at veraison appears the “S’

curve. The average coloring time of fruit of early-

maturing grapes is the shortest (11.5 d), while that of medium- and late-maturing grapes is relatively
long (18.7 and 21.0 d, respectively ). There are three coloring modes of ear of 160 colored grape
cultivars (species), including first coloring at shoulder of ear, first coloring at tip of ear, and first
coloring at center of ear, and the number of cultivars ( species) with first coloring at shoulder of ear is the
largest (72 ). There are four coloring modes of fruit grain of 175 colored grape cultivars ( species)
including first coloring at tip, first coloring at center, first coloring at top, and uniform coloring, and the
number of cultivars (species) with first coloring at tip is the largest (116). Water spraying treatment can
promote fruit coloring of most grape cultivars, but has no obvious effect on fruit coloring of a few grape

cultivars. Fruits of 91. 1% grape cultivars accord with the rule of “early coloring, early maturity; late

coloring, late maturity”.

However, the time from fruit beginning coloring to full maturity of a few

medium- and late-maturing grape cultivars is relatively long. The analysis results show that light and
temperature are the main environmental factors affecting grape fruit coloring.

Key words: grape ( Vitis spp.) ; pericarp color; fruit coloring; water spraying experiment
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Table 1 Statistical results of pericarp colors of 302 cultivars ( species) of grape ( Vifis spp.) tested

S TA) R B 6 A 28 R (FF) A% Number of grape cultivars (species) with different pericarp colors

?ffpe LA =g b EAREN £ AN ERO EEO Eit

Greenish yellow  Yellowish green Pink Purplish red Purplish black Bluish violet Total
BRI A Vitis vinifera 42 45 21 59 21 10 198
WRSEZLFI Vitis viniferaxV. labrusca 5 7 17 29 25 3 86
BRI ZFf Vitis viniferaxV. amurensis 0 0 0 0 2 2 4
SEYNFH Vitis labrusca 0 0 0 0 1 0 1
FKH1F Unknown species 0 1 0 2 0 2 5
B Fh Wild species 0 0 0 0 8 0 8
3T Total 47 53 38 90 57 17 302

1. 8 (I5F) Greenish yellow ( ¢ Mathias Aromatic’ ) ; 2: PR ( C BEHEH’ ) Yellowish green (‘ Huangmisi’ ); 3: YL (‘4% 1) Pink
(“Benni fuji’ ) ; 4; L ZLTCKFER ) Purplish red (¢ Hongwuzilu’ ) ; 5. 485 (B UIF) Purplish black ( Herbet” ); 6; #G (‘&2

¥’ ) Bluish violet ( ‘ Venus Seedless’ ).

1 E5#E (Vitis spp.) BRI REGE

Fig. 1 Pericarp colors of some cultivars of grape ( Vitis spp.) at maturation stage
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06-28 06-30 07-02 07-04 07-06 07-04 07-10 07-16 07-22 07-28 08-03  08-02 08-10 08-18 08-26 09-07

HH(MM-DD) Date (MM-DD)

H#AMM-DD) Date (MM-DD)

HH#A(MM-DD) Date (MM-DD)

A B LRI’ ) Early-maturing ( ¢ Venus Seedless’ ) ; B: H#( YFHEIL’ ) Medium-maturing ( ¢ Shenyangmeigui’ ) ; C: B2 ( ¢ BAK )

Late-maturing ( ‘ Grand Noir’ ).

2 ERSYEIE (Vitis spp.) R A REE B RNBENTN

Fig. 2 Changes of colored fruit grain number in ear of some cultivars of grape ( Vitis spp.) at maturation stage
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1-3. BFeE O (WM B ) First coloring at shoulder of ear
( * Shenyangmeigui’ ) ; 4-6; b e s (* BE ) First coloring at
center of ear ( ‘Hupo’ ) ; 7-9. FHIIEH @ ( BILF ) First coloring at
tip of ear ( “ Muscat Hamburg’ ).

3 ERSYEIE (Vitis spp.) MMRBHERAR

Fig. 3 Coloring modes of ear of some cultivars of grape ( Vitis spp.)

1. Tﬁgﬁf‘ﬁﬁé( CEEYELN ) First coloring at top ( ‘ Zijixin’ ) ; 2. SEil
e E (Y25 ) First coloring at center (“ Hupei No. 27 ) ; 3. i
955’67{%@( ‘S’ First coloring at tip ( “ Manicure Finger’ ) ; 4. j3)
AE A FERIRICRL ) Uniform coloring (¥ 2°7Y7).

B 4 #HEE (Vitis spp.) RAHERAR
Fig. 4 Coloring modes of fruit grain of some cultivars of grape
( Vitis spp.)
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—@— . Wi/KALFEZ] Water spraying treatment group; —O—: X} B4
The control group.

5 WEKAMIEXEEE ( Vitis spp.) MF RN (A) Ft BEZ (B)
RILEBHZIN

Fig. 5 Effects of water spraying treatment on fruit coloring of
cultivar ‘ Kosyu’ (A) and ‘ Grand Noir’ (B) of grape ( Vitis spp.)
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F2 K 75 NEE (Vitis spp.) AR L E MR AR EMHSEITERY
Table 2 Statistical results of fruit coloring and maturing time of 75 cultivars of grape ( Vitis spp.) tested')

A % (i [a] T (8] H R & i ] T[]
Cultivar Coloring time Maturing time || Cultivar Coloring time Maturing time
AT i Jingkejing Jun-3 Jul-2 ZI{Jt . Beniizu Jul-1 Aug-2
FEIL Zaomeigui Jun-3 Jul-2 Fiilf Kyohoa Jul-1 Aug-2
B Jingzijing Jun-3 Jul-2 RHEE Catawba Jul-1 Aug-2
FBM LT Zhenzhouzaohong Jun-3 Jul-2 J&E Ryuhp Jul-1 Aug-2
2 * Jun-3 Jul-3 FHHF 2 Tano Black Jul-1 Aug-2
£ B Zizao Jun-3 Jul-3 % B A Russian Concord Jul-1 Aug-2
F¥ 4% Champion Jun-3 Jul-3 EBHEEE Shenyangmeigui Jul-1 Aug-2
TJo#% %8 Black Monukka Jun-3 Jul-3 XG> Zijixin Jul-1 Aug-2
s.13053 Jul-1 Jul-3 LI Beimei Jul-1 Aug-2
2| R Feihong Jul-1 Jul-3 JtEE Beichun Jul-1 Aug-2
31 SCEFL Miskat Plevenski Jul-1 Jul-3 b 4T Beihong Jul-1 Aug-2
KBk Zizhengzhu Jul-1 Jul-3 £13%F Honglianzi Jul-1 Aug-3
i BTG Brown Seedless Jul-1 Jul-3 JEA] Pobeda Jul-1 Aug-3
D13 Herbert Jul-1 Aug-1 PR Seibel Noir Jul-1 Aug-3
2177 # Hongxiangjiao Jul-1 Aug-1 B3 Gamay Jul-1 Aug-3
3% Hupo Jul-1 Aug-1 A Wemu Yepnbit Jul-1 Aug-3
Rt = Jul-1 Aug-1 P Gaosha Jul-1 Sep-1
67 Zhuosexiang Jul-1 Aug-1 Rk Zitao Jul-2 Aug-1
LT L Muscat Dunvasky Jul-1 Aug-1 SE T Piont Noir Jul-2 Aug-1
B LT AR TR G = Jul-1 Aug-1 RPN Flaming Muscat Jul-2 Aug-2
FF7 /K Marsam Kupanb Jul-1 Aug-1 A Muscat Hamburg Jul-2 Aug-2
HH 5%F Rizamat Jul-1 Aug-1 fHIHER Cabernet Franc Jul-2 Aug-2
75 46 5 Su No. 46 Jul-1 Aug-1 FA[H P Amryp cuéx ruccapekuit Jul-2 Aug-3
JK e Piont Gris Jul-1 Aug-1 HiJL Pinger Jul-2 Sep-1
= E W Blue French Jul-1 Aug-1 [EE=S7 343 Rilujiewei Jul-3 Aug-2
MELVETTJE Sylvanske Cervene Jul-1 Aug-1 T F4 Riesling Jul-3 Aug-2
AR 15 Gongniang No. 1 Jul-1 Aug-1 A LT L2 Jul-3 Aug-3
5.2007 Jul-1 Aug-2 MR R Xaran Gaap Jul-3 Aug-3
sv12-308 Jul-1 Aug-2 I Gousale Kara Jul-3 Aug-3
1452/25 Jul-1 Aug-2 F A% Gros Colman Jul-3 Aug-3
1288/38 Jul-1 Aug-2 FEARRRL X 50 Jul-3 Aug-3
1382/12 Jul-1 Aug-2 JREZER Cabernet Sauvignon Jul-3 Aug-3
FETE I Muscat Bailey Jul-1 Aug-2 {EFIR Carignane Jul-3 Aug-3
ME£T. Cuihon Jul-1 Aug-2 HPer Mudanhong Jul-3 Sep-1
A Black Olimpia Jul-1 Aug-2 BARF ltalia Jul-3 Sep-1
£L AR Olympia Jul-1 Aug-2 MR Mencec brox Aug-1 Aug-3
2% -+ Benni fuji Jul-1 Aug-2 2 JE Chaani Noir Aug-1 Aug-3
Z1%F Beni zui ho Jul-1 Aug-2

U Jun-3. 6 H FAJ The last ten days of June; Jul-1; 7 H ] The first ten days of July; Jul-2. 7 H 4] The middle ten days of July; Jul-3. 7 HTF
#] The last ten days of July; Aug—1: 8 H A] The first ten days of August; Aug—2: 8 H A The middle ten days of August; Aug—3: 8 H T4 The
last ten days of August; Sep—1: 9 A ] The first ten days of September. * ; Zh3CFFI AT Foreign cultivar name is unknown.
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Identification of Vitis vinifera L. grape berry skin color mutants and

Mtk I Appendix I

RIS Vitis vinifera Linn. (198 4~) .

‘11-43°

©1288/38’°

“1382/12°

©1452/25°

‘7-19°

‘87-1’

‘90-1’

‘ Jade seedless’

‘ Kamea’

‘ Mutant of Thompson seedless’
‘ Scarlet Royal’

‘g

‘ Sivan’

* Star light’

‘ Sweet Scarlet’

¢ Waltham Cross’

‘BT/R4: ¢ Aptun 3epsa’

“ BTk TR ¢ Afoali®
‘BTS¢ Angour siokh’
SRS ¢ Empurade”’
CEAEL ¢ Aishenmeigui’
CZIBIA” ¢ Anna Maria’
CBGHAE” ¢ Otilia”

¢ FERITIL ¢ Olkhovsky’

¢ YEFE’ * Blauer Poutugieser’
‘Mt ¢ Pinot Blanc’

CEHIASE ¢ White Rozaki’
‘HESE’ ‘ Ugni Blanc’
“PRIRANZR ¢ Boulgal’
“JLZEDL ¢ Petit Bouchet’

¢ JLAf 102° ¢ Beizhi 102
‘L& FI ¢ Rosario Bianco’

¢ LFRIK” ¢ Bisaier’
CFFT ¢ Bixiang Wuhe’
CPIRSERE ¢ Perlette’
PSR ITEL T ¢ Threuncrux’
S

AR IR x

‘Fihi 4’ ¢ Braghina’

A B HZ SRVE” ¢ Bepern poskam’

‘5’ ¢ Chaobao’
‘IREEER’ ¢ Cabernet Sauvignon’

CTERPLL IR ¢ Toxypa ysiom”

B TLHTER ¢ Muscat Dunvasky’

L -

¢ 5 KBELL° ¢ Dayuehong No. 2’

‘3LEW ¢ Blue French’
‘F57F ¢ Mathias Aromatic’

CFFEPIATHRL ¢ Mathidsz Pipiske muskotaly’
‘ FFEF% ¢ Mathias Aromatic’

‘4E41’ ¢ Cardinal®

(FREHE: C2R)

CHIETRTH S
CKrerhiAE 3L ¢ Pesaxus Pososbrit’
KLIVEITJE” ¢ Sylvanske Cervene’
CBELEHIRE

‘RUEL 517 ¢ Fenghuang 51°
“fFII’ ¢ Gamay freo’

R ECBL’ ¢ Floex Rose’
“AR% A ¢ Vlishi®

¢ % JLFE” ¢ Morrastel Bouschet’
HEHiE ¢ Greaca’

‘B’ ¢ Guibao®

‘HAFE  Lalian Riesling’
CIEREEIR’ ¢ Xaran Gaap’

¢ FIHZL ¢ Hetianhong’
‘B ¢ Piont Noir’

¢ HA% %" ¢ Grand Noir’

‘ JBUL “ Heihan’

C BRS¢ Heijixin®

CBAEE C Gamay’

I ¢ Heimeigui’
CHBHD ¢ Iencec Brax’
CRITJETURL =

‘M ¢ ¢ Chaani Noir’

< BB AY ¢ e Yepubnit’
CHRIFZR’ ¢ Heiyuanzhu’
4P ¢ Gousale kara’
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5526 &

‘L ToH ¢ Flame Seedless’
‘41T ¢ Honglianzi’

‘LI TCA ¢ Blush Seedless’
LI IS HLR’ ¢ Rosario Rosso’
CZIMAJT ¢ Kapa IMansan’
LT +

‘2L JCHFEE’ ¢ Sultanina Rose’
AN

CLLWPTILR ¢ Flaming Muscat’
LI RFIEIR  Red Rose D’ Ttalia’
¢ BETH%’ ¢ Aatumn Royal’
ST ¢ Huangmisi’

CJKELiE ¢ Piont Gris’

JR LT Fr70/125A°  Piont Gris F170/125A°
CHFI/RK ¢ Maram Kupans’
‘PR RLL° ¢ Jinanzaohong”
CAEFIFER” ¢ Carignane’

AEFIER 1517 ¢ Carignane 1517
CH” ¢ Kosyu”

‘&TF48’ “ Gold Finger’

‘A HIEFR’ ¢ Jintianfeicui’
‘4xMZ1” ¢ Jingtianhong’
LETCH ¢ Jingfengwuhe’

CHUA ¢ Jingkejing

‘IR ¢ Jingzaojing”

HUEE ¢ Jingzijing

T35

CEHEARE RN ¢ Kopaimon’
L HEFRICKE ¢ Crimson Seedless’
JERFSEES ¢ KypTcent arambritnatom’
‘H A4’ “Riesling

‘BHITEKE’ ¢ Dawn Seedless’

¢ B4R ¢ Rizamat’

‘ZEFA&’ ¢ Lizixiang’

CFIMRIR ¢ Lifaer’

ORLEERE  Lilit”

¢ KA ¢ Gros Colman’

3 Rodi”

IR ¢ Lunai’

¢ A% ZK ¢ Semio de Malingre’

«

FRIEZHN Vitis viniferaxV. labrusca Linn. (86 ~) :
‘GE.gad7-42°

‘GE.67-198-3"

‘ GFga52-42’

‘ Reliance’

£8.13053°

£8.2007°

‘S87-15

‘SV12-308°

¢ H 175 ¢ Manai’

‘HHE < Maonao’

‘KT ¢ Muscat Hamburg’
CHESEERD © Merlot”

CSEMITCHE” ¢ Beauty Seedless’

‘% AN18’ ‘ Manicure Finger’
‘4L’ ¢ Mudanhong’

‘AZ£ IR ¢ Uoxed Hanop’
‘TBFEH” ¢ Hasemu’

‘40> ¢ Niuxin’

‘YRFR/K’ ¢ Iakap IMioma’
CYRFEWT ¢ Aromatic of pecs’
‘Wit JEIE” € Pannoniavinesa’
AV AEAL © Tletu Cosunpon’
‘MANEE’ ¢ Cabernet Franc’
“JiJL” ¢ Pinger’

‘WK’ Madh pa fare’
‘HIAFE RS ¢ Queen of Vineyard’
B SCEEL ¢ Miskat plevenski’
CFERIEFN ¢ Lna kanpeit’
IR IR

TG4 2 %5 € Qiaobao No. 2’
‘I5EAT  Yaym”

‘HE Qingai’

‘3EJE’ ¢ Joanne Charnice’

BT ¢ Qiubai’

‘FKER S ¢ Qiuheibao’

CHBKELE” ¢ Qiuhongbao’

CFKTCHZ ¢ Autumn Seedless’

¢ HEFEE ¢ Kenynésbuit’
‘EZZLZIGJE’ ¢ Sando Khani’

‘FRHJE’ ‘ Centenial’

‘g JEEK ¢ Shelongzhu’

‘P4 IS ¢ Shennongjinhuanghou’
‘VELPHEHEL ¢ Shenyangmeigui’

C ZUYLHEIL’ ¢ Christmas Rose’

“JHEF] < Pobeda’

‘WEFIFEZS 2 5 ¢ Shenglihuayao No. 2’
Wik FER ¢ Skendberg’
AL R’ ¢ Sipa Hanbao’

‘SVI2-413’

CHHIEJS’ ¢ Olarra Queen’
‘A ¢ Bacco Noir’
CEETEHIL ¢ Muscat Bailey’
‘HRATEAZ” ¢ Brown Seedless’
‘RFELE ¢ Catawba’

“Hfi41’ ¢ Cuihong’

‘#5465 “Su No. 46
COMHE” #

CERRIEBR X 3y
CHURE ¢ Walser’

“THLTE” ¢ Weihongbai’
CHELZFIW ¢ Victoria’

‘ Te#%H’ ¢ Thompson Seedless’
C TAZBOL  Muscat Seedless’
¢ T#% % ¢ Black Monukka’
‘BRI =

‘PHHL’ ¢ Syrah’

CTE3EEE ¢ Selecta’

CTHRLZE *

CPEE ¢ Xiying

‘HEH’ ¢ Xiabai’

‘EKFIJE’ ¢ llasponst’
“/NEBEA’ * Xiaobaimeigui’
‘N4 ¢ Xiaobaiputao”
‘TEIRLL ¢ Suxiaohong’
CYHAELL ¢ Muscat Mathiasz Janosne’
BT 2 %5 ¢ Xinpu No. 2°
“4H 73 ¢ Yan 73

‘iR ¢ Youngle’

‘VEHI% ¢ Yangputao®
CREKRA ¢ Italia’
‘RERABIL € Rose D’ Ttalia’
‘PR ¢ Yilixiangputao®
RERYF A ¢ Elizabeth Grape’
T ELY L ¢ Ispissar”

¢ FLELS2 ¢ Zaoheibao®
‘WG ¢ Zaojinxiang’

¢ BRS¢ Zaokangbao®

¢ RLIGHS’ ¢ Zaomanao’
‘BB ¢ Zaomeigui’

VR ¢ Zexiang’

CFRIN LT ¢ Zhengzhouzaohong’
CEHLER” ¢ Zidigiu®

CERK Zifeng’

AL ¢ Zijixin®

CRBBIR ¢ Zizhengzhu®

“ KB 48202° ¢ Osaka 48202
‘G| 84-1"

ARZ Wik ] ¢ Russian Concord’
¢ ZAAWE’ ¢ Urbana’
‘YEINEETCAZ ¢ Fannesa Seedless’
‘IEF’ ¢ Fengshou’

CERHD’ ¢ Takasago’

‘1R A% ¢ Takasumi’
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‘RIRI ¢ Gorby’
CHIBHEL ¢ Guifeimeigui’
‘AN’ ¢ Guifuren’

‘5P E” ¢ Hartford”
‘IR’ ¢ Black Olimpia’
‘DI Herbert”

‘M3 ¢ Heifeng’

‘HBJ5’ ¢ Black Queen’

¢ PBAERR ¢ Heijianiang’
CTRE ¢ Heimi’

¢ BIFRWAIR ¢ Seibel Noir’
LB ¢ Olympia’
‘4L 4 ¢ Benni fuji’
‘ZI%iF  Beni zui ho’
CLLBFRR/R 5L ¢ Suffolk Red’
‘4175 L ¢ Hongxiangjiao’
‘LI ¢ Beniizu®

“3EH1 ¢ Hupo’

‘P85 245 ¢ Hupei No. 2’
‘F1K 8%  Hutai No. 8°
‘AL R4’ ¢ Huafu putao’

CKBRTCHE  Mars Seedless’
¢ FH U ¢ Jifeng’
‘g RIEL’ ¢ Canda Muscat’

‘& RTCH’ ¢ Venus Seedless’
CHUE” ¢ Jingya®

CHARL” ¢ Jingyou”

¢ F I ¢ Kyohd’

¢ FWEHIL ¢ Jufengmeigui’
CEHER ¢ Jumeigui®

¢ FRFEIR " Campbell’

CRERETCHZ ¢ Cannon Seedless’

¢ B tHE ¢ Lakemont’

‘5 ¢ Ryuhp’

BB ¢ Governor Rose’
CEUREE Mills?

‘#41 “ Honey Red’

CEE  Mizhi?

CEEIRZTL’ “ Moldova’

CRFTE ¢ Molixiang’
CHAEIEA  New York Muscat’
CYMEE” ¢ Sagami’

BR L1 Z2F Vitis vinifera X V. amurensis Rupr. (4 1) :

“JtRE’ ¢ Beichun’
‘JL4r’ ¢ Beihong’

FEMFF Vitis labrusca (14Y)
‘Fr#%’ ¢ Champion’

AHIFH Unknown species (5 4>) -
£S.60-39’°
£S.70-53"

B A= Wild species (8 1) :

AFW A Vitis piasezkii Maxim.

NI #%5 Vitis davidii (Roman. du Caill.) Foéx
AL IR Vitis pseudoreticulata W. T. Wang

JLHEC ¢ Beimei®

“ B g BT R
‘'’ ¢ Gansang’

FEH%] Vitis heyneana Roem. et Schult.
Z&IM % Vitis heyneana subsp. ficifolia
(Bunge) C. L. Li

# o ANSCRFP A R TE Foreign cultivar name is unknown.

CH1F5 ¢ Shenxiu’

AR E " ¢ Shennongshuofeng’
CURARAE’ ¢ Shennongxiangfeng’
‘WA Steuben”

‘RS ¢ Fujiminori’

SRR ¢ Tiankangmeigui’

¢ H%FHE” ¢ Tano Black’

¢ HBFLL”  Tano Red’

‘ TH#E ¢ Seedless Sultana’
AR’ ¢ Himiod Seedless’

¢ A FHLL” ¢ Xiyanghong’

‘F i ¢ Xiangyue’

C/NBARL ¢ Clinton”

EMRLL %

“IRIGLL’ ¢ Zhuangyuanhong’
CEHOAE ¢ Zhuosexiang”

B ¢ Zitao”

CETR Ziyw

CERL Zizao®

‘BENF ¢ Zuirenxiang’

MR 15 ¢ Gongniang No. 17

CHB4FHT ¢ Ronnie Yeats’

11 %% Vitis amurensis Rupr.

REi %57 Vitis adenoclada Hand.-Mazz.

eI 74] Vitis amurensis var. dissecta Skvorts.





