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Variation Analysis of Cluster and Berry Characters in Cabernet
Sauvignon Grapes at Harvest Stage

HE Fei' ,XU Xiao-ging' ,CHENG Wu’,PAN Qiu-hong' ,DUAN Chang-qing' , WANG Jun'
(! Center for Viticulture and Enology , College of Food Science and Nutritional Engineering ,China Agricultural University , Beijing 100083 ;
*Xinjiang CITIC Guoan Wine Co. Ltd. ,Manasi 832200)

Abstract; Cluster and berry selection is widely accepted as an important process before fermentation for the
production of premium-quality wine. However, little is known about the quality variation of the berries within and
among different clusters. In the present study,four clusters of Cabernet Sauvignon ( Vitis vinifera L. cv. ) grapes with
different size and compactness were analyzed at normal harvest date. Each cluster was assessed for compactness,
weight , berry number,and each berry was assessed for seed weight and count, seed color, soluble solid concentration
(SSC) ,and skin color. Based on this survey,the cluster and berry selection was simulated. Correlating the data with
the light exposure of the berries failed to give useful correlations with SSC, but showed that skin pigmentation was
significantly affected. Additionally, cluster compactness markedly impacted on the berry pigmentation and seed mat-
uration. There was a weak correlation between the SSC of each berry and the berry’s weight, showing a slight decline
with increasing weight. Cluster and berry examination could evaluate the proportion of the medium size berries
(0.76-1. 50 g) and reduce the proportion of one-seeded berries , thereby increasing the seed weight per unit of berry
weight. This also reduced the coefficient of the variation( CV) of the berry weight, which had virtually no influence
on the mean and standard deviation of the SSC for the whole berry population. Therefore, the potential quality of

grape clusters for winemaking was a function of cluster compactness,berry size ,and extent of seed maturation. In or-

Wis B HA:2013-12-12  f&[EI H#:2014-04-04 %) & ) i H #3:2014-08-07

URL: http ://www. cnki. net/kems/detail/11.4996. S. 20140807. 1100. 027. html

EETE A = M BRI R A B % T 9E 4 (CARS-30)

AR WEIT T 0] Ay TP 4 2 UBE ) B Ak 2 E-mail ; wheyfey@ cau. edu. cn

WAFVER : B2, WF 07 1 A B IR PPN I S8 A6 AR ) G U A% A% 1 AR ZE 7 . E-mail : jun_wang@ cau. edu. cn



976 iR/

wOW % W 15 %

der to make the premium-quality wine, initially clusters should be selected to eliminate those that are very tight,and

then select berries on the basis of berry sizes.

Key words: Cabernet Sauvignon; harvest time; variation; cluster; berry; soluble solids concentration( SSC)
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BE2.5 mx1.0 m, KM VSP(vertical shoot posi-
tion) 44E A& =B Y B ZF 50 18 ~ 21 /HK, B
12 ~15 /M, FMKEN 1.2 m WO, %
BR 1 ~6 19 bR, AR A I I B 5 5
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Table 1 Cluster weight and compactness, berry number ,seed number , total seeds weight,and seed coat color value of Caber-

net Sauvignon grapes

FhFH (g) Seeds weight

, B (g) HRE FFE OIV S BRI (em) HHIFE(g) i

KBS ) LEE T= Bl (E Bt s No. of

Cluster Berry Seed  OIV rating Berry Berry
Cluster No. Fresh Dry Berry skin  Seed coat  shriveling

weight  number  number number weight

color value  color value berry
1 150.21 130 211 2.5 8.39 9.51 8.64 6.15 4.0 3.6 0
2 254.81 205 356 3.5 7.19 8.79 13.86  9.73 3.8 3.2 1
3 311. 61 264 427 7.5 16.20 18.79 15.92  11.01 3.5 2.9 1
4 190. 24 145 212 9.0 15.59 20. 12 8.79 6.21 2.2 2.8 12
REESME 4
Cluster 1 > 2 3 4
appearance
i I

BB BT 2418, JE T R0 8 T 2060 1 19 55 500 3
1B B Ay 2 2 o B o R e, AR TR
1 - 40, B ok (0,2 - Bisk (0,3 - KR (0, Tak ()R
W4 — R,
1.2.5 EMEEALDERNRNERER HE4
B A A T HL AR SORLA (0, R I SE
VUK, PRI S SRR A B 1 + 52 + B3, A
VERTFEN R — 2 FLAR I AR 0 i A afE 4747 35 | AR A
G. Roby %' i3l , AR 4= sh i B A FLAZ 4 9.5 mm,
W] LG e R =0.7 g Bk, R AR TR
B, SR AR 1 + B2 + A3 4 Bl 4 TR R
=0.7 g PSRN AR AT Rl AU | D) SRk A
PRRE 1 + B8 2 + B8 3 T AURIE i =0. 7 g AR,
1.3 HiERIE

JE UG E i Ab R Origin #1458 1, 22 5% 0 3 1
43T SPSS # A , Origin BF4 1K, SRbr 4 18 T ik
FRUEsrJ 7 9. <0.50 g,0.51 ~0.75 g,0.76 ~
1.00 g,1.01 ~1.25 g,1.26 ~1.50 g,1.51 ~1.75 g,
>1.75 g; AT PEEIE YUk B 3 N iR bR s> 6 9.
<21.0 °Brix,21. 1 ~23.0 °Brix,23. 1 ~25.0 °Brix,
25.1~27.0 °Brix,27. 1 ~29.0 °Brix, >29.1 °Brix,
DR 25 75 SRR i) fif 5 0 PV T W e S TR A
ES i YA R R D N - | R S A
AR (P76 TR SR A B P 8 A P B3 R
I DU 455 22 7 RORL A B5d

2 #RESWH

2.1 REBEHHER
SRR R A R AR ) — AR

XA — A SR U, R SRR S A 18 5
W SRR A (RS 2 B S AR RS
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I FEA = T RHETE AR AR O 5 WL R | 38
AR R IR, 1 PR, A T i
U 4 AN IREERR B B 1 REE 2 SR REE B 2
WA RIRE R 3 AR 4 R RAOE AR ERA ™
B LAY (0 A A SRAE T o %) LL 5] 25 B o
25 el FH () 45 B AN 28 5 R Rl i AR Ak, S HIE — 4,
PR B R T A2 st o A, A R A B
BYAE R BB BN R 451 R B R it
X S % B AT AR K, xR VSP e
B TR EE R A A1, $5 IR OV R AR vEE" "™ | A B
(1 90) 20 B % (9 ) R A fFAE, AR
OB T RS EICR A TR 4 S i R R

AT ST TR 4 A2 B B 2 AR AR T Y
$9226.72 ¢, I Ky 311.61 ¢, /N
150. 21 g, PIEAHZEL) 2 £, B 5 RN 31.4%
SRR ) SRR B0 90 S 130 Kz 205 ki 264 kil 145
w0 SRR B 186 KL, B S R AN
33.0% , FEE SRAHELEIEMHLE(y=13.08 +
1. 15x) , 171 5 SRR B % 3 O A Otk B R BT 2 R
THCN 302 i, A S RECHK 35. 8% , B R T HL
SRR LMEIEM I (y =1, 74x -21.58) , HH
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TR TES) s Tl 1 PP T 0 LA A et —,
Pl BB A 3. 6, T AR 4 7 AR A9 — B0k
& R B E N 2.8(F 1, K1), 1 bl
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A Cluster No. 1,B:Cluster No.2,C:Cluster No.3,
D:Cluster No. 4 ,the same as below
1 FEFRAEESEMT

Fig.1 Cabernet Sauvignon fresh seeds

B2 FEFREEHRN

Fig.2 Cabernet Sauvignon berries
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2.2.1 RERERMNERESR WER2PR441E
RN B AN [ ) SRR AR T R 2 R R
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S8 S 5 LR N A R AR BT A DG, 4
A RBERTEPE R B P A 25 5 B 2 A
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LA TR P 728 S R 5K, SR A
A—, 4 DR RAR A TRECK 1. 61 KL,
T4 S 2 BE 3 AR FR A R AR
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B S TR e TR SR O <N Sl L ER e
TP E (TR E) 2R AR E .

2.2.2 E—REARMMERER

2.2.2.1 REE 4 ADRED B EEN R
IRk R E A 2529 2.8 135, 2 294 1% F3 24
5.5 5%, 4 4.3 f5(FR2), KRR LR
B <0.50 g,0.51 ~0.75 ¢.0.76 ~1.00 g,
1.01~1.25 g.1.26 ~ 1.50 g, 1.51 ~ 1.75 g,
>1.75 ¢4 R T YR, gt g — R b A
PRI AR, 25 R A8 3 froR . A
3ATLIAE M B 1 RBP4 A T 0.76 ~1.50 ¢
ZIE A2 89.2% ,0.51 ~0.75 ¢ 43N 3.1%,
.51 ~1.75 ¢ 0 7.7% ,Jo<0.50 g fl >1.75 g )
SR B 2 SRR 3 Bk E B AR 4 A AL, 0. 76 ~
1.50 g3t [l N 1Y ROk 20 0 5 78. 4% 1 74.1%
<0.75 g B9 55 5. 4% F110. 6% , 1fif > 1.50 g Y
I35 16. 2% F115. 2% ; #8 4 Foki B AR i 5
1 R 2 R 3 BB AR L0.76 ~ 1.50 g %5 60.9% ,
M >1.50 g 5 37. 6% . MNARL KNSR AT, Tk
1 R A B, F 534 T 0. 76 ~1.50 g Z[H],
T ELARAE A /INE ) 5 7l 2 TR 3 110 SR K/ N A Y
BRI 12, P R /N EKL(0.76 ~1.50 g) Fr 5 Eb )
RREAVR, T /N SRR R R A o LU 4 e 5 7 4 SRk K
IING A R AR ] KSR )y 1] i B , 88. 7% 1Y) SRR T
fE1.01 g L I,

2.2.2.2 RNABAMYEREYWRKEMESE il
() 4 AN SRFER U, SR AT 5 1 R vk B i v
BARMEZ 225050 0 3.2 (R 1) 6. 1(F2) 7.1 (F#
3)F6.9(FH4) (FK2), Wi FFR ATk
TEYHe B+ I <21. 0 °Brix,21. 1 ~23.0 °Brix,23. 1 ~
25.0 °Brix,25. 1 ~27. 0 °Brix,27. 1 ~29. 0 °Brix,
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Table 2 Berry weight,SSC,seed number per berry,and average weight per seed in different clusters of Cabernet Sauvignon

grapes
ORI (g) VA TEFEE Y (528 TRL e BRI (g)
i 2 2

L Berry weight (°Brix) SSC Seed number per berry Per seed

Cluster

No. FEE FORE RUME BERREC PHE RKE FoME ERRE CPWME RKE RME EBREAEH BE TH
Average  Max. Min. (% )CV Average Max. Min. (% )CV Average Max. Min. (% )CV  Fresh Dry

1 1.13¢  1.70 0. 60 22.1 24.56¢c 26.3 23.1 2.90 1.62a 3 1 38.6 0.041  0.029

2 1.23b  1.90 0.48 23.8 26.97a 30.4 24.3 3.80 1.74a 4 1 38.6 0.039 0.027

3 1.16be  2.15 0.39 27.8 24.09d 28.2 21. 1 4.61 1. 62a 4 1 40.4  0.037 0.026

4 1.4la 2.23 0.52 24.2  24.93b 27.7 20. 8 4.93 1.46b 3 1 41.9  0.041  0.029

SERE IS AR PR R, P<0.05, T

Means followed by different letters are significantly different according to Duncan’s multiple range test, P<<0. 05. The same as below

=<050g
F220.51~0.75 g
E50.76~1.00 g
CSI1.01~1.25 g
35F — CJ1.26~1.50 g
& EJ1.51~1.75 g
300 H OO>1.75¢g
5 H i i
5 2510 O i N = u
S2F H BN
= - ]
<150 |
#10- H H
= - ]
S5F @O -
RizE! InfE
1 2 3 4
B3 FEFRGEFARARERNESASH

Fig.3 Frequency distribution for berry weight in

different clusters of Cabernet Sauvignon grapes

>29. 1 °Brixs3h 6 DK, o nl gt — Rl &
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23.1 ~27.0 °Brix Z[a],23. 1 ~25. 0 °Brix Z [f] (Y
LT 71, 5% ;18 2 SR a] ik R P ik B 4R o A
F25.1 ~29.0 °BrixZ [0], b7 051 95. 1% ; 7
3 HORLRI VR B My B2 43 A T 21,1 ~29. 0 °Brix
ZIH],23. 1 ~25.0 °Brix Z [A] Y 5HL Y 62. 7% , 435
F19.0% F1 17. 5% 19 50T %5 14 [ I8 9 vk B AE
21.1 ~23.0 °Brix #125. 1 ~27.0 °Brix Z[f] ; f# 4 F
BT Y BE 2045 F 23. 1 ~27. 0 °Brix
ZIa], o5 FR S 90. 2% , <23. 0 °Brix B KE
hi6.8% , >27.0 °Brix ARK N 3.0% , MR
AL R ) e BE o3 A SR RS L& B 1 o A
70 PR A v, SRR A A B B A B 2 0 A
U S S (B e N =7 Byl R R T 2
JE AT A B 3 FIRE 4 Sr A S R TR T AU R R
M

[1<21.0°Brix

_ [7A421.1~23.0° Brix
70 - [123.1~25.0°Brix
o _ £X125.1~27.0°Brix
5 60 |- 2327.1~29.0° Brix
8 ~ 13 > 29.0°Brix
g 50 —
=
;; 40
b—ﬁ: 30 <
R
20 71 b
10 -
0 = ben £
1 2 13 T4

B4 FREHFFEAERERAUMREERYKETRS
Fig.4 Frequency distribution for SSC in different

clusters of Cabernet Sauvignon grapes
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PEIEAR G, B SRk 25 (14 36 im0 (&1 SA) 3 Rk m]
VPR YT B 5 R TR A G R W Sk
BIBEINA T R S ER TR SRR 2 1) T
255, BRAR A IR B JEASAH ] B 2 FbiAE A i
YRR 1 FE 1 - Y AT M O 4 e R X e A A
e, TR 3 YRR AR (B 5B) , B R Z [A] 2R
WA 22 AR K,
2.2.2.3 SREMFE b4 DREEE KL
2 ki 3 KLA 4 Rl SRR A AR A A S5 SR N 6
fiiR ., BER 4 ARBELE LIS 1 RR TR 2 ki
FIHRRE L, & 3 FiFpF A9 FkE L BIAR /N, &5 4 i
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o f#1 Cluster No.1
o F#2 Cluster No.2
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v F#4 Cluster No.4
o fH 1R+ T4
Cluster No.1+Cluster No.2

R?=0.9989

ARSI VEN T & (° Brix xR )

Soluble solids per berry(°Brix x berry x fresh eight)

+Cluster No.3+Cluster No.4
1 L L 1 " 1 L 1 L Il L Il n 1 1
B
2
o 28F Q R*=0.9532
wn
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=
=i e}
o
H | R=09762 o
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a
el b X o B
%o, R?=0.9440
= x

I I I I LX)

1 1 Il
04 06 08 10 12 14 16 1.8 20
SR E (g)Berry weight

A AR TR PRSI & i L e 5 ROk B A A 2,5
FORLREIR (LA (8109 FRATE 0. 996 ~0. 999 8] ; B : 7 7k [ JE 49y ke
AR 2k PE A1) 2k

A :Soluble solids per berry and corresponding linear regression lines.
Linear regression coefficients were 0. 996 —0. 999 for each of the 5 berry
populations, B : SSC and corresponding linear regression lines

B5 FREXRBEARERBERR
AAEERYERNENXER

Fig. 5 The relationship between soluble solids and

berry size of Cabernet Sauvignon grapes from different ber-

ry populations and sorted in to berry mass categories
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Fig.6 Frequency distribution for seed number per berry

in different clusters of Cabernet Sauvignon grapes
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Table 3 Relationship between seed number per berry and berry weight,SSC in different berry populations of Cabernet Sau-

vignon grapes

Sk T (g) Berry weight

Al AP [ 9 vk B (° Brix ) SSC

2 R TR

Two-seeded berries

1 RLRR TSk

One-seeded berries

R TRLIS S

Three-seeded berries

1ROk 2 R TR 3 R TR

One-seeded berries  Two-seeded berries  Three-seeded berries

Berry origin

T ERREC T ERFE P

LR

PIE ERARE CFE ERARR FEE ERAR

Mean £SE (% )CV Mean £SE (% )CV Mean +£SE (% )CV Mean +SE (% )CV Mean +SE (% )CV Mean £SE (% )CV

1.51 +0. 16a
1.60 +0. 18a
1.61 +0. 12a
1.96 +0.28a
1.64 0. 22a

16.7
19.6
21.2
18.4
23.3

1.27 £0. 17b
1.35 +0.17b
1.37 +0. 17b
1.65 £0.25b
1.38 £0.21b

13.1
12.5
12.2
15.0
15.2

#8 1Cluster No. 1
# 2Cluster No. 2
7# 3Cluster No. 3
T 4Cluster No. 4
Bl +2+3+4

0.92 +0. 15¢
0.95 £0. 19¢
0.89 £0. 19¢
1.22 +0.22¢
0.99 +0.23¢

24.34 £1.02a
26.74 +0.83b
24.06 +0. 96a
24.79 £1. 08a
25.17£1.52a

4.20
3.10
3.9
4.37
6.04

24.58 +0.61a
26. 80 +0. 88b
23.89 1. 13a
24.83 £1.23a
25.07 £1.57a

2.49
3.29
4.71
4.93
6.26

10.4
11.0
7.41
14.1
13.3

24.57 0. 75a
27.27 +1. 19a
24.30 +1. 08a
25.00 +1. 26a
25.19 1. 60a

3.05
4.37
4.46
5.03
6.35

F4 FEREHRBEEMEL AT

EIE + ROE R RHA RALE | ATA M B YR E RS R T

Table 4 Berry weight, SSC, and seed number per berry in original population, after cluster selection, berry selection, and-

cluster selection + berry selection of Cabernet Sauvignon grapes

R H (g) Berry weight

TR e ( °Brix ) SSC BT P T2 Seed number per berry

iiﬁzm FHE RKRE RME ERFE CPHE BKE BUME TRER CFHE BEKRE RME ERRH
Average Max.  Min. (% )CV Average Max.  Min. (%)CV Average Max.  Min. (% )CV
JEIR TR (n =730) 1.22ab  2.23 0.39 26.2 25.1a 30.4 20.8 629 1.62a 4 1 40.2
FPE(n=597) 1.18¢ 2.15 0.39 254 252a 30.4 2.1 6.54 1.66a 4 1 39.5
Bk (n =698) 1.25a  2.23  0.70 235 25.1a 29.7 20.8 6.23 1.65a 4 1 39.6
Tk + Rk (n =567) 1.21b¢  2.15 0.70  22.4 25.2a 29.7 21.1  6.48 1.69a 4 1 38.6

n = JORCEc, oA R RIS 5 S 2RI Y 6 TR Wk 1) SRR e 43500k 730 ARLAN 597 AL, T SE TR AR RE (A AN S5 /5 g SRR TR

B AR 430 S 744 KR 599 KL

n =berry number . The berry number of the original population and that after cluster selection for census of the berry weight and SSC were 730 and 597, respective-

ly. While ,the berry number of the original population and that after cluster selection for census of seed number per berry were 744 and 599 ,respectively

CI<050g [CH1.26-1.50¢g
£Z10.51~0.75 g BX1.51~1.75 ¢
» £0.76~1.00g E9>1.75¢
E1.01~125
30 - B e _ -
25+ ~ e I~ N
> r | —
Q
£20F
=
= |
= 15 f
S
o
= L
50 P "
oL . . N ‘ \
TR ik an e e

E7 FEFREHARRNUBERNEENRSE
Fig.7 Frequency distribution for berry weight in different

berry populations of Cabernet Sauvignon grapes
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5, SbE AR S RN 23. 5% , T AR R/INR R
(0.76 ~1.50 ) 5 B HRE A 79. 1% |, P HHkL
5 R IR AR 2E O 2 (H FOR T 28 S R AR
FIRARTEAR (K 4, B 7) 7505 A 25 10 A 7= 52 i
ﬁﬂﬂ FEIE FIURLE 5 45 A A — i iE AT, W2 %

HATREAE  (EREE A R P IR ik VBRI
AT MR I S i S B S AT R, AR
UM AN 1 B, R B UK 4, SR R SR AT kL
FEVE + BB P RRE R 1. 21 o, /N R EY
KRR EANZE L 3.1 A5, BRI E 928 5 R %
22.4% WA R/NERIEL(0.76 ~ 1.50 g) i E R
B 83.1% , ¥ R E 5 R AL 2 %, (H
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Fig.8 Frequency distribution for SSC in different

berry populations of Cabernet Sauvignon grapes
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Fig.9 Variation in berry weight and SSC in original and
after cluster selection + berry selection populations of

Cabernet Sauvignon grapes
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3 WS

ARWFFERY H B97E T 180 1 8 A R B R A 4 R O
SRE M SRORE AR TR i S CRBE RN K R
KL/ INFI T 5 1 [T HE W e J3E 452 ), 30 SRR B A R AL
SEAR TR i I 4 22 545 R 5 FRAE LU A 1AL it



53 i ARAF A% bR R ERCR O SRR R R MR A 22 53 B 983

FURLZE R R | LA R A FORL I i JS SR B AR TR A7
R4k, DT kg A 8 i el 3 MR 16 T 20 ) 4 o T
I I TR TP ) 2 iU A 7 R R B T A AR S %
3.1 REEE

SR SZ B PR 5 (QTLs ) #5461, 7T LA 43
fift o AR SR BRI R AN AR 2
(] Ak [ R A ) g SR A SRR ER 170 28 S R IO T 2Rk
BT R AR RN, R E S 5k
R AAE ARG T 5 SR F R A B A G
P, R R RRL R 78 S R BCH 33.0% o XA
IR R A A T, B R 2 AR AR R, E Pl Tland
SRR o B B A AR R ) B AR A AE90 ~
230 g [0l BEE 2 SN AR EE BIE )5
AR G R | b S AR R JB R I K AR R %% DD AR
S ORBR ST R B 4 AR R A
226.72 g, B KRBT K 311.61 g, /A 150.21 ¢, H§
HHZEL2 5 R RN 31.4% , RETHERL
SCHR[23 ], [25 ] i v g 3 2 5t DR R ot SR AR A i
/D AR e I R A 4 el ) L P B AT AL K A
A, AR A R B EEAT T EEHER
FEAN ) SRA A ORI AR R () 22 57, IANEE T21
RN MR 2 5, — IO X i T 4 ) J R S 1Y

SIFTE R A B 5 ) SRR I 22 5 A AR

Iy AR AR 5 R BRI K 39% ~45% T LA [B] SR 7
AR S R EUN TR — bR A R AR S AR
B RAE SRR LA BOM AR AT
AL ES i A AL SR AR A Ak 25 5 i g SR A Y FORLEL
T2 M SRR R 1) 28 A X A 1 25 5 e SR A
HEE2e SRR RO SOG4 (AR RO IR 12
ERM R EAL 2 oA AR SRR 02T
3.2 REREE

HRMEEE - R R R T2 e T
TRIE SN B RA B A K3 FEI G oA s
0T SR ARG B AT AR KRG, T AR T 2 Bk
B EAE R B I R e AR A SR A SRR N 2R
FHARARFABL 220 T FF AL T4 Fik o Ak 3 D) 25 R A
SRR e T SRR N R AN A BT e O 4
AR Y B B AR OV R bR 430 R 2.5 3.5,
7.5 F19.0(FK 1 FME 2)  FAM S T A ERrRE N
A2, BINSS R W 2 A1 4 1k
T3 R TR H A R R AR o A 0 R AR
afRORE H i T AN R AR G b Sz bl SR 5 9 ) LS 2
SE(F 1), I, R OIV (PEM A i 5 BE A
TR R AR R TR I RORLE em RERE ISR H/

em TR AR R B A — A R R T
RIFEGIES N R S WP/ Y B RIS
JEZ SR K AT RE s S 3, SRR A
INESES—ES vk igie: Y| IRRAISES 8 iy Np7d 11T}
BB ke sl A P AR A A AR 2 T SR AR R 4
IRYE B E 0 R, R %
B (T P SR R Y R A A 2 T ™ E R M SR e
GRFR R (E 1 R 2) i ] RE RS S A
K BRI W S 4 S T R ) A 4 T 1 AR T
SRR A R A 2 R, AP R S5 R
Azt BRI T R 0 SRR IR, BRI
WA RIE IR I AR (% 2) .
3.3 RALK/N

SR /INE T DA AR Rt vl DL
N, P A IR A OE L SRR /NN 41 A A T
Jo R 5% ) E RGBT A e g ok
F, A E R A DL S RN RRL(0.76 ~ 1,50 g) Y
FRPY i ST b Jc i1 AR TR A TR AR 4 BlR
R A T IR TR 1. 22 g, e JORITR 2. 23 g, fie/h
KT 0.39 g, 2855 R 8 26.2% , 45 KN SRR B
(0.76 ~1.50 g) i B AR ELH 75. 6% (Fk 4) , W
7 P (R SRR B A (S DR TS0k
WIE[3].[15].[25].[36], 1 1 45 K /N S ki %
(0.76 ~1.50 g) 7 SAREAY A 53 LUAR T SRk
(157, Al fig 55 3 ] 4 el e A FRE AR B A G, SR
AN SRR N RTLTE VARRN (1Nl a9 S S TR
BRUY SRR 5 R 0 3t 1 R AR M S A2
AT ORI SRR /N B AR 43
AFR AT AAHCR AR FOR /N oA A v i
X e 1) SRR SR/ INI TR 43T B 1) v
G3AR ,3XT] RS R PR RISR A BN A G

SR TR/ NN 21461 6 119 J55 B 1) 5 ) ] R Ao A
Ty AR —J2/ N R R BV R LR TR
RS TR A 5 20 A A Y o R A S A R
TSR TP AR BT LA F /N 3SR R A A
WS s IR ORI 22 XS Bz s Joe i
BEAE P T R , 3 RORI SR AT e 22 BAR IR
B 2 21K RN Ak 2 4L 5 SR R K /N % DT A
ST (BAFAEASIR A M | SR T A R R 58
SRS R R/ 25 5, G SR RO B AR 1 AR 2
o [ R R /INAR AR O (E ol SR S PR 5 I Y AR 1k
SRR /N DG FR TR A B, R U, VR R R
(H LR 220 RY ) BB & DA —E T
S RESRAF AR TR IR S SR R/ VB AR Y A 85



984 iR/

wOW % W 15 %

S LU AR /INAR B X0 4 2 A 2 TS 5 J 114 5 i) B
FE AR AR s R RN S %
CRTEE T, 38 A AR 3 2 Al b 34 5 L2
e T PG 8 2 A ™ A G S nn SRR BE S 5% 43 40 1
P Z ARSI, 78 RS T B I AR A
TT7K 3 paes Rl A il i, 4 25 5 B3 > i oK B
i, AR SR DR BRI Al R A TR , FR AT L AR
FEEE AL R/ NI (AT 5)
3.4 RNAIBAUEERIIRE

B 25 48 A SR S R F, SR SRR T b O P ik
J 25 BN AR S ZBUNT IR ER A S R
B )M R R s [ vk B A AR 1R
ARl 5 HORL A KA I (TR R PV I B Rk
AR ) ) (HAL A AT R R R K B AR B T
Ve TR S ARG I AR B (RERE) R H
TR ERY, EEER AP R,
e R R LRSI R A
AT 5 R v R R B A G, T
SRR B Bl IR AR SE ) AR ST R B B 4 %K
SR Al W Pk B2 7321k 24. 93 °Brix, T AR
RO A R 2.2, 5 ERBF R g R, wA N
DM AR SR B A 6 1 AR B S B b mT BB RS 2 51 & 5
(Trigger) MR, A6 0 1 76 58 J vh BRI 2 /0 A
Fh IS B, 3052 BN A4 1) 33K A3 R 3R 4RI
FIR RO HE AL 25 1 A4 2B R SR 1 38 i 45
BRSO 131033400 L A% A L S 3 0 B R 1 D
PRI BB FE T, R mT BB fh A6 1 1 A o 26
B AR A AR, DRI, R T R A 7 DR
PAEE R S RNACEE S T SR A R P R Mk
N ISR K RN B B S AR AR . X T AR I A BT L
FEA) A el T 5, b 4 R AR o SR T 1 [
T B 9 7E 24 °Brix VL b 1d BH 286 4 bl i 5 4%
AR, 46 45 PR tE— 2 2 T A 1), skt
SR B (W MR A% 208 B BN BA 2F B, RS A
A fE] R ZE AR RS 1 ~2 J, AT BEAE A B RRR SR AR X
wEMEEE A EN,
3.5 ®F

XoF A A% A 2 it R 3 A SRR 8 AR
ISR AR (£ 7 S A - 5 AR S8 v T Y L (B
PR R IR BT 25 R AR R 2077400 AR A T B
() 4 FEAE AR HA 2 R IRAH 4 kifh T,
KRR A 1,62 Kb, 5 T SCHRRGE (1 IR
TR LR AR B 2 RN 3 R RR T A SR
W Ok MR 52.7% , W TR £ AT

F 202 A BORE R SF- 2 6 T R T Sk R G 1Y
28.4 mg LR TR TS LA, RN AR,
SRR S R g , UL g P (B, o35 i g
(R 1A U AR R A DU A ORI
R IME  FhFR H T TR  R
ER AR RO R T RO B | X R 4 T A T
HIR A A R BT O TR A BT A e
JEEANZERG S 1, X W) T T 81 7 9 B A S ko
RS T % 14 4 T 4 2T € R b R A
FUS R i S SR AR R (T A, B SR
JICAHL 5 e R LRG0T PR A S AT [
SEAEANEE b T 387 2 TS AR ) 70 5 L 4] e A
PRI, o 50 RS2 o A 9 i B M AR R
ARG R A B B A 2 RO O B SR 5 2Rk
AR A OCHERE  (HAORI Y BT (035 52
B O AR B E R IRR B R
R SRR ARSI S R RO R TR
AT [T T A0 2 182 S 2R 00 SRR T P PR [T ik
JE55 AR B A AN 0, {ELRE R SRR E B, mT i
PRI Y5 A I N RS REE + Rt B4R i h 2%
RANFAL(0.76 ~1.50 g) B AU LB, (i 1 kil 524
KT (5 A FC AT, i 2 R0 Bh 5 SR BIT 5 A EE 413
T, SN B A RS R A A R TR RE AR IRCR
AR I P e B o A AP SO S BRI, At
FEBTEAL BT A A T Y A 7 i R v S AT R T
TR T B R, AR5 e R b P R

&% 3k

[1] Dai Z W, Ollat N, Gomes E, et al. Ecophysiological, genetic , and
molecular causes of variation in grape berry weight and composi-
tion:a review [ J]. Am J Enol Viticult,2011,62(4) :413-425

[2] Kontoudakis N, Esteruelas M, Fort F et al. Influence of the heter-
ogeneity of grape phenolic maturity on wine composition and qual-
ity [J]. Food Chem,2011,124(3) :767-774

[3] Holt H E,Francis I L, Field J, et al. Relationships between berry
size, berry phenolic composition and wine quality scores for
Cabernet Sauvignon ( Vitis vinifera L. ) from different pruning
treatments and different vintages [ J]. Aust J Grape Wine Res,
2008,14(3) :191-202

[4]  Walker R R,Blackmore D H,Clingeleffer P R, et al. Shiraz berry
size in relation to seed number and implications for juice and wine
composition [ J]. Aust J Grape Wine Res,2005,11(1) :2-8

[5]  Gray J D, Coombe B G. Variation in Shiraz berry size originates
before fruitset but harvest is a point of resynchronisation for berry
development after flowering [ J]. Aust J Grape Wine Res,2009,
15(2) :156-165

[6] Tarara ] M, Lee J,Spayd S E, et al. Berry temperature and solar
radiation alter acylation, proportion,and concentration of anthocy-
anin Merlot grapes [ J]. Am J Enol Viticult, 2008,59 (3):
235-247

[7] Bergqvist J, Dokoozlian N, Ebisuda N. Sunlight exposure and tem-
perature effects on berry growth and composition of Cabernet Sau-

vignon and Grenache in the Central San Joaquin Valley of Califor-



5 1

i ARAF A% bR R ERCR O SRR R R MR A 22 53 B 985

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

nia [J]. Am J Enol Viticult,2001,52(1) :1-7

Zouid T, Siret R, Jourjon F, et al. Impact of grapes heterogeneity
according to sugar level on both physical and mechanical berries
properties and their anthocyanins extractability at harvest [ J].J
Texture Stud,2013,44(2) :95-103

Barbagallo M G, Guidoni S, Hunter J J. Berry size and qualitative
characteristics of Vitis vinifera L. cv. Syrah [ J]. South African J
Enol Vitic,2011,32(1) :129-136
Trought M C T,Bramley R G V. Vineyard variability in Marlbor-
ough,New Zealand ; characterising spatial and temporal changes in
fruit composition and juice quality in the vineyard [ J]. Aust J
Grape Wine Res,2011,17(1) :79-80

Pagay V,Cheng L. Variability in berry maturation of Concord and
Cabernet franc in a cool climate [ J]. Am J Enol Viticult,2010,
61(1):61-67

Poni S, Bernizzoni F, Civardi S, et al. Effects of pre-bloom leaf re-
moval on growth of berry tissues and must composition in two red
Vitis vinifera L. cultivars [ J]. Aust J Grape Wine Res,2009,15
(2).185-193

Ristic R, Downey M O, Iland P G, et al. Exclusion of sunlight
from Shiraz grapes alters wine colour, tannin and sensory proper-
ties [J]. Aust J Grape Wine Res,2007,13(1) :53-65

Ristic R,Iland P G. Relationships between seed and berry devel-
opment of Vitis vinifera L. cv. Shiraz: developmental changes in
seed morphology and phenolic composition [ J]. Aust J Grape
Wine Res,2005,11(1) :43-58

Roby G, Matthews M. Relative proportions of seed , skin and flesh,
in ripe berries from Cabernet Sauvignon grapevines grown in a
vineyard either well irrigated or under water deficit [ J]. Aust J
Grape Wine Res,2004,10(1) :74-82

Roby G, Harbertson J F, Adams D O, et al. Berry size and vine
water deficits as factors in winegrape composition: Anthocyanins
and tannins [ J]. Aust ] Grape Wine Res,2004,10(2) :100-107
Th/INT X RN , BSR4, 0 2 i R B AR S B
WAL BT A G ()], A e 1L BT IR 241, 2013, 14 (6)
1185-1189

OIV. OIV descriptor list for grape varieties and Vitis species
[ M],2nd edition. Paris: Organisation internationale de la vigne et
du vin,2007

Sabbatini P,Howell G S. Effects of early defoliation on yield, fruit
composition, and harvest season cluster rot complex of grapevines
[J]. HortScience ,2010,45(12) :1804-1808

Winter E, Whiting J, Rousseau J. Winegrape berry sensory assess-
ment in Australia [ M ]. Adelaide ; Winetietles Pty Ltd. ,2009
Fanizza G, Lamaj F, Costantini L, et al. QTL analysis for fruit
yield components in table grapes( Vitis vinifera) [ J]. Theor Appl
Genet,2005,111(4) :658-664

Dunn G M, Martin S R. Do temperature conditions at budburst af-
fect flower number in Viiis vinifera L. cv. Cabernet Sauvignon
[J]. Aust J Grape Wine Res,2000,6(2) :116-124

Iland P, Dry P, Proffitt T, et al. The grapevine :from the science to
the practice of growing vines for wine [ M ]. Adelaide: Patrick 1I-
and Wine Promotions Pty Ltd. ,2011:26

Williams D, Arnold R. Evaluation of Cabernet Sauvignon: three
vine spacings, two trellis systems; Oakville district, Napa Valley
[J/OL]. Pract Winery Vineyard J, 1999 http://www. practical-
winery. com/septoct99/mondavi. htm

Petrie P R, Clingeleffer P R. Crop thinning( hand versus mechani-
cal), grape maturity and anthocyanin concentration: outcomes
from irrigated Cabernet Sauvignon ( Vitis vinifera L. ) in a warm
climate [J]. Aust J Grape Wine Res,2006,12(1) :21-29

Ebadi A, Coombe B G,May P. Fruit-set on small Chardonnay and
Shiraz vines grown under varying temperature regimes between
budburst and flowering [ J]. Aust J Grape Wine Res, 1995, 1
(1):3-10

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

[48]

Ebadi A, May P, Coombe B G. Effect of short term temperature
and shading on fruit-set, seed and berry development in model
vines of V. vinifera cv. Chardonnay and Shiraz [ J]. Aust J Grape
Wine Res,1996,2(1) :1-8

Tardaguila J,de Toda F M, Poni S, et al. Impact of early leaf re-
moval on yield and fruit and wine composition of Viiis vinifera L.
Graciano and Carignan [ J]. Am J Enol Viticult,2010,61(3):
372-381

Poni S, Casalini L, Bernizzoni F, et al. Effects of early defoliation
on shoot photosynthesis, yield components,and grape composition
[J]. Am J Enol Viticult,2006,57 (4) :397-407

May P. From bud to berry, with special reference to inflorescence
and bunch morphology in Vitis vinifera L. [ J]. Aust J Grape Wine
Res,2000,6(2) :82-98

McCarthy M G. The effect of transient water deficit on berry de-
velopment of cv. Shiraz( Vitis vinifera L. ) [ J]. Aust J Grape Wine
Res,1997,3(3) :2-8

Hashizume K, Samuta T. Grape maturity and light exposure affect
berry methoxypyrazine concentration [ J]. Am J Enol Viticult,
1999,50(2) :194-198

Downey M O, Harvey J S, Robinson S P. The effect of bunch
shading on berry development and flavonoid accumulation in Shi-
raz grapes [ J]. Aust J Grape Wine Res,2004,10(1) :55-73
Price S I, Breen P J, Valladao M, et al. Cluster sun exposure and
quercetin in Pinot noir grapes and wine [ J]. Am J Enol Viticult,
1995,46(2) :187-194

Matthews M A, Anderson, M M. Fruit ripening in Vitis vinifera
L. :response to seasonal water deficits [ J]. Am J Enol Viticult,
1988,39(4) :313-320

Holt H E, Francis I L, Field J, et al. Relationships between wine
phenolic composition and wine sensory properties for Cabernet
Sauvignon ( Vitis vinifera L. ) [ J]. Aust J Grape Wine Res,2008,
14(3) :162-176

Conde C,Silva P,Fontes N, et al. Biochemical changes throughout
grape berry development and fruit and wine quality [ J]. Food,
2007,1.1-22

Coombe B G. Distribution of solutes within the developing grape
berry in relation to its morphology [ J]. Am J Enol Viticult,1987,
38(2).120-127

Kennedy J A, Matthews M A, Waterhouse A L. Effect of maturity
and vine water status on grape skin and wine flavonoids [ J]. Am
J Enol Viticult,2002,53(4) :268-274

Dokoozlian N K, Kliewer W M. Influence of light on grape berry
growth and composition varies during fruit development [ J]. ] Am
Soc Hortic Sci,1996,121(5) :869-874

Bravdo B,Hepner Y, Loinger C, et al. Effect of irrigation and crop
level on growth,yield and wine quality of cv. Cabernet Sauvignon
[J]. Am J Enol Viticult,1985,36(2) :132-139

Coombe B G. Research on development and ripening of the grape
berry [J]. Am J Enol Viticult,1992,43(1) ;101-110

Adams D O. Phenolics and ripening in grape berries [ J]. Am J
Enol Viticult,2006,57(3) :249-256

Pirie A, Mullins M G. Interrelationships of sugars, anthocyanins,
total phenols and dry weight in the skin of grape berries during
ripening [ J]. Am J Enol Viticult,1977,28(4) :204-209

Hardie W J, Aggenbach S J. Effects of site,season and viticultural
practices on grape seed development [ J]. Aust J Grape Wine
Res,1996,2(1) :21-24

Fernandez L, Pradal M, Lopez G, et al. Berry size variability in Vi-
tis vinifera L. [ J]. Vitis, 2006 ,45(2) :53-55

Kennedy J A, Matthews M A, Waterhouse A L. Changes in grape
seed polyphenols during fruit ripening [ J ]. Phytochemistry,
2000,55(1) :77-85

Malien-Aubert C, Dangles O, Amiot M J. Influence of procyani-
dins in the color stability of oenin solutions [ J]. J Agric Food

Chem,2002,50(11) :3299-3305



	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分59
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分60
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分61
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分62
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分63
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分64
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分65
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分66
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分67
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分68
	植物遗传资源学报2014年第5期（CTP，部分四色图）_部分69



