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Abstract ; Taking 48 grape ( Viiis spp.) cultivars with evident fruit size phenomenon in Grape Germplasm
Resources Garden of Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences as
materials, small fruit rate of each cultivar was investigated, and growth characters (including fruit
vertical diameter, fruit horizontal diameter, fruit shape index, single fruit mass, and seed number of
single fruit) , fruit quality (including fruit firmness, soluble solid content, titratable acid content, and
anthocyanin content) , and anatomical structure of transverse section of big and small fruits of each
cultivar were compared. The results show that small fruit rate of all grape cultivars tested is 13.9% —
87.9%, and the difference among cultivars is relatively big. Fruit vertical diameter, fruit horizontal
diameter, and single fruit mass of big fruit of all cultivars tested are 15.35-30.29 mm, 16.16-27.98
mm, and 2.82-14.32 ¢, respectively, which are significantly (P<0.05) higher than those of small fruit
of the same cultivar; big fruits of 47 seeded cultivars have seeds, their seed number of single fruit is
1-6, but except for ‘ Takatsuma’ and ‘ White Xiongyue’ , no seed can be found in small fruits of other
seeded cultivars. Fruit firmness of big fruit of all cultivars tested is 0.52-1.66 kg + em™, which is
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significantly higher than that of small fruit of the same cultivar; soluble solid content ( 13.34% -
23.08%) , titratable acid content (0.32%-0.99% ) , and anthocyanin content (0.22-3.46 mg + g™') of
big fruit of most cultivars are significantly lower than those of small fruit of the same cultivar. The
observation result of anatomical structure of transverse section of fruits shows that differences in length,
width, and area of epidermal cell between big and small fruits of the same cultivar are significant; in view
with 400 times, the difference in number of epidermal cell between big and small fruits of the same
cultivar is also significant, and number of epidermal cell of big fruit is significantly higher than that of

small fruit. Overall, there are significant differences in growth characters, fruit quality, and anatomical

structure between big and small fruits of the same grape cultivar, suggesting that the formation of fruit size
is mainly determined by cell number at early stage of fruit development.
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Table 1 Related information of 48 grape ( Vitis spp.) cultivars tested!)
BB o T rE i
Code  Cultivar name Use Code  Cultivar nar;leﬂ Use
1 15 3% Takatsuma VL A Fresh-eating 25 A E Kyoho Tobu VL ey Fresh-eating
2 SE LK Black Olympia VL fif £ Fresh-eating 26 1% Black Peak VL  fifff Fresh-eating
3 %7 High Bailey VV 8 Fresh-eating 27 EAk Juyou VL £ Fresh-eating
4 HAR Jingyou VL 1 Fresh-eating 28 FRJE X Heixuanfeng VL fif X Fresh-eating
5 Se4% Pioneer VL e Fresh-eating 29 iz Beniyamabiko VL R Fresh-eating
6 /R T Balkan \A% % Wine-making 30 F & 14 %5 Jifeng No. 14 VL fef £ Fresh-eating
7 7 )& Takao VL £ Fresh-eating 31 LI ZR K48 Shandongdazi VL fif & Fresh-eating
8 B H Otoda VV T Fresh-eating 32 M Tano Black VL 8 Fresh-eating
9 [ I4 Kyoho VL & Fresh-eating 33 {JFIEHE Tzunishiki VL £ Fresh-eating
10 M52 Heukboseok VL iRcy Fresh-eating 34 {Ee 4T Shinoho VL A Fresh-eating
11 4 J5 Golden Queen VL £ £ Fresh-eating 35 B A % B8 Takasumi Early VL £ Fresh-eating
12 KECBE Muscat Hamburg Mutation \A% fif B Fresh-eating 36 FRE 2 5 Zhengju No. 2 VL fif & Fresh-eating
13 W Bawang \'AY% ke Fresh-eating 37 T s R B0 Bucuresti-Muscat \'A% ey Fresh-eating
14 HBER 28 45 Zhengguo No. 28 \A% fif & Fresh-eating 38 FBE 15 Zhengju No. 1 VL #ff Fresh-eating
15 AR 15 Gongniang No. 1 AV fiR{% Wine-making 39 THMER Xiaji Red Globe VV  #EE Fresh-eating
16 L Barbara Vv JiR Wine-making 40 FBA 16 5 Zhengguo No. 16 VL R Wine-making
17 7 46 5 Su No. 46 \'A% jlisRey Fresh-eating 41 ES Q% Jimiyate \'A% LM Wine-making
18 1 £k Heukgoosul VL R Wine-making 42 EHFWWR/RT Kadarka VV PP Wine-making
19 FEAREL 3¢ Khoussaine Khelime Vv fi£ £ Fresh-eating 43 BEIE 1 White Xiongyue VA [P Wine-making
Barmak
20 Fii B T G Ruiduwuheyi \AY fii% Wine-making 44 F#RLLIL Ruiduhongmei VV BRI Wine-making
21 A 2 5 Zhengguo No. 2 VV i Fresh-eating 45 ZJ/RJEAF Manernishika VV A Wine-making
22 14k B 1% Xuanba Kyoho VL ke Fresh-eating 46 B4R Lilite \'A% A Fresh-eating
23 W E Lanyu VL LR Wine-making 47 #2519, 5518 Koz Ousioum \'AY EE Fresh-eating
24 & x[E HeixGuo \A% & Fresh-eating 48 FBEE Zhenghei VL  #ff Fresh-eating

DVL. BREZLF Vitis vinifera Linn. X V. labrusca Linn.; VV. R i V. vinifera; AV W BRZeF V. amurensis Rupr. X V. vinifera; VA: XKLL 4% F

V. viniferaXV. amurensis.
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Table 2 Difference in growth characters of big and small fruits of 48 grape ( Vitis spp.) cultivars (X+SD) !

R SR SR Py R g SRR T AL
SR %/ Fruit vertical diameter Fruit horizontal diameter Fruit shape index Single fruit mass Seed number of single fruit
Cultivar?) Small PN S N NS N PSS N PN S N KA N
fruit rate Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit
1 40.7  24.58+0.25a 16.94:0.51b 23.57+1.80a 16.62+2.04b  1.04£0.03a  1.02+£0.12a  7.08+0.49a  1.52+0.00b 1.4£0.5 2.0+0.0
2 58.8  29.73+0.70a 16.37+0.83b 27.98+1.17a 16.82+1.03b  1.06+0.03a  0.97+0.07a 13.84+0.52a  3.08+0.00b 4.0+0.0 —
3 76.0 26.23+0.29a 11.45+0.09b 23.80+1.67a 11.67+0.91b  1.10£0.03a  0.98+0.04a  9.22+0.79a 1.26+0.03b 3.0+0.8 —
4 66.4 27.03+1.14a 13.85+0.51b 25.46+0.63a 14.62+0.93b  1.06+0.03a  0.95+0.04a 10.98+0.67a  2.20+0.06b 2.0+£0.0 —
5 51.8  15.35+0.32a  6.36+0.46b 16.16+1.02a  5.38+1.31b  0.95+0.03a  0.95+0.04a 12.03+0.91a  2.82+0.07b 4.0+0.0 —
6 87.9  23.99+0.43a  9.34+0.18b 23.73+0.68a 10.12+0.57b  1.01+£0.09a  0.92+0.04a  8.50+0.75a  0.61+0.11b 2.4+0.8 —
7 65.0  28.69+0.01a 17.84+0.30b 25.43+0.79a 17.61x1.12b  1.13+0.00a  1.01+0.03a 11.37+0.12a  3.76+0.08b 3.5+0.7 —
8 359  29.24+0.17a 15.54+0.42b 27.60+1.64a 16.01+0.74b  1.06+0.08a  0.97+0.0la 13.38+0.19a  2.51+0.06b 4.0+0.0 —
9 66.3  30.12+0.07a 16.04+0.07b  25.76+1.17a 16.15+0.74b  1.17+0.02a  0.99+0.04a 12.59+0.22a  3.00+0.04b 4.0+0.0 —
10 37.9  26.86+0.37a 15.95+0.06b 24.51+0.58a 16.17+£0.62b  1.10+0.03a  0.99+0.04a 10.77+0.40a  2.99+0.06b 3.0+0.0 —
11 39.2  20.11£0.26a 11.51£0.24b  20.38+£0.65a 12.57£0.46b  0.99£0.05a  0.92+0.04a  5.55+0.61la  1.28+0.11b 1.0+0.0 —
12 18.9  22.69+0.14a 13.11x0.37b 21.27+1.03a 13.58+0.83b  1.07+0.03a  0.97+0.04a  6.37+0.35a  1.62+0.10b 1.4+0.5 —
13 32.8  29.52+0.82a 17.70+0.52b 26.10+0.73a  17.24£1.04b  1.13+0.03a  1.03+0.04a 12.59+0.96a  3.61+0.00b 4.0+0.0 —
14 75.7 16.79+0.43a  8.75+0.42b 16.72+0.86a  8.62+0.39b  1.00+0.03a 1.02+0.05a 3.18+0.70a  0.41+0.03b 1.0£0.0 —
15 13.9  16.70£0.50a 12.64+£0.26b 17.05+0.70a 13.09+0.44b  0.98+0.03a  0.97+0.03a  3.23:£0.09a  1.40+0.05b 1.0+0.0 —
16 61.4  25.67+0.84a 14.47+0.14b 19.29+0.92a 13.44+0.30b  1.33+0.03a  1.08+0.03a  5.67+0.09a  1.66+0.18b 1.0+0.0 —
17 71.9  27.70+0.48a 13.12+0.41b 23.77+0.72a 12.68+0.79b  1.17+0.05a  1.03+0.04a  9.87+0.11a  1.45+0.01b 2.0+0.0 —
18 40.0 25.01+0.22a 16.85+0.46b 23.36+0.70a 17.24+0.55b  1.07+0.03a  0.98+0.03a 10.23+0.30a  3.63+0.00b 2.0+£0.0 —
19 30.0 24.40+0.27a 11.76+0.11b  19.86+0.76a 12.08+0.24b  1.23+0.03a  0.97+0.04a  6.14%0.10a 1.19+0.01b 1.2+0.4 —
20 38.0  18.52+0.28a 12.72+0.13b 17.24+0.53a 12.59+0.82b  1.07+0.05a  1.01+0.05a  3.58+0.04a  1.30+0.21b
21 47.0  27.94+0.87a 17.42+0.18b 25.65+0.78a 17.44+1.04b  1.09+0.03a  1.00+0.03a 13.52+0.14a  3.12+0.06b 2.0+0.0 —
22 29.9  29.99+0.67a 17.10£0.12b  27.66+0.68a 17.47+0.77b  1.08+0.00a  0.98+0.07a 14.26+0.20a  3.61+0.18b 5.5+0.8 —
23 15.0  28.75+0.40a 19.58+0.21b 18.69+0.84a 14.52+0.46b 1.47+0.04a  1.30+0.00a 12.60+0.49a  2.90+0.06b 4.0+0.0 —
24 37.0  26.70+1.02a 15.73+0.21b  25.50+0.98a 16.15+£0.67b  1.05+0.04a  0.97+0.04a 10.40+0.86a  2.85+0.04b 4.0+0.0 —
25 68.0  27.06+0.49a 17.06+0.47b 25.16+1.16a 16.48+1.22b 1.08+0.03a  1.04+0.04a 10.57+0.69a  2.99+0.06b 4.0+0.0 —
26 34.1  28.75+0.36a 17.10+0.06b 26.92+1.17a 17.05+1.19b  1.07£0.05a  1.00+£0.04a 12.58+0.64a  3.63+0.07b 4.0+0.0 —
27 60.9  30.24+0.45a 13.90+0.15b 26.75+1.22a 14.26+0.93b  1.13£0.04a  0.97+0.04a 13.64+0.97a  1.93+0.04b 4.0£0.0 —
28 4277 29.45+0.28a 16.40+0.22b  27.20+1.17a 16.85+0.75b  1.08+0.05a  0.97+0.03a 13.37+0.86a  3.05+0.06b 4.0+0.0 —
29 53.3 23.82+0.16a 13.51+0.25b 23.05+1.19a 14.42+0.75b  1.03+0.02a  0.94+0.04a  7.99+0.20a 1.82+0.00b 1.0£0.0 —
30 557 29.77+0.42a 22.32:0.16b 27.79+1.63a 22.47+1.33b  1.07£0.04a  0.99+0.02a 13.60+0.28a  3.47+0.06b 4.0£0.0 —
31 717 29.17+£0.07a 15.20+0.09b 25.87+1.52a 15.33+1.09b 1.13£0.06a  0.99+0.03a 12.79+0.17a  2.48+0.22b 4.0+0.0 —
32 40.9 27.30+0.36a  15.19+0.57b  23.31+2.46a 15.28+0.32b  1.17+0.23a  0.99+0.04a 10.47+0.30a  2.57+0.05b 3.0+0.0 —
33 59.0 29.15+0.56a 16.21+0.32b 26.88+1.44a 16.46+0.71b  1.08+0.04a  0.98+0.03a 13.03+0.40a  2.95+0.07b 4.0+£0.0 —
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IR BRI/ mm

R &/ Fruit vertical diameter

FRIREAE/mm

Fruit horizontal diameter

RIEARE

Fruit shape index

gﬁ—%*ﬁﬁi/g

Single fruit mass

ATURIA T

Seed number of single fruit

Cultivar?) Small g AN S N KA N KA N KA AN
fruit rate Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit
34 66.0  29.15+0.52a 16.10£0.23b  26.54+1.00a 16.76+0.49b  1.10£0.03a  0.96+0.03a  12.96+0.40a  3.01+0.03b 2.0+0.0 —
35 43.0  30.29+0.60a 15.16+0.08b 27.56+1.89a 15.35+0.93b  1.10+0.05a  0.99+0.06a  14.32+0.49a  2.49+0.32b 4.5+0.5 —
36 557  26.54x0.65a 15.07+0.20b 24.95+0.43a 15.17+0.99b  1.06+0.04a  0.99+0.04a  10.51+0.29a  2.41+0.64b 3.0£0.0 —
37 63.0  24.41+0.66a  9.94x0.08b 24.63x1.31a 10.59+0.85b  0.99+0.03a  0.94+0.05a 9.26+0.19a  0.80+0.00b 3.0+0.0 —
38 67.1  28.01+0.01a 18.11x0.19b 25.81+0.83a 18.02+0.61b  1.09+0.03a  1.01x0.04a  11.93+0.67a  3.96+0.03b 3.0+0.0 —
39 56.0  30.07+0.94a 18.56+0.09b 27.32+1.45a 18.19+0.52b  1.10+0.06a  1.02+0.04a  14.10+0.65a  3.94+0.01b 6.0+0.0 —
40 37.0  26.62+1.08a 15.02+0.50b 23.64+0.78a 14.93+0.72b  1.13+£0.04a  1.01x0.06a 9.52+0.29a  2.32+0.00b 2.0£0.0 —
41 29.0  21.30+0.38a  9.81+0.07b  19.32+0.82a 10.03+0.82b  1.10£0.06a  0.98+0.04a 5.15£0.44a  0.69+0.02b 2.0+0.0 —
42 254  1577+0.4la  9.67+0.16b 16.26+0.82a  9.67+0.85h  0.97+0.04a  0.99+0.08a 2.98+0.07a  0.62+0.19b 1.0£0.0 —
43 340  16.29+0.18a 12.01+0.22b 16.43+0.65a 11.12+0.70b  0.99+0.03a  1.08+0.05a 2.82+0.07a  0.86+0.00b 1.0£0.0 1.0£0.0
44 79.0  23.35+0.31a 17.40+0.36b 22.73+1.54a 17.02+0.80b  1.03+0.04a  1.02+0.07a 9.23£0.11a  3.36+0.02b 2.0+0.0 —
45 32.1 16.44+0.47a 10.38+0.59b  16.32+1.17a  10.31+0.96b  1.01+0.05a  1.01+0.03a 2.90£0.11a  0.75+0.02b 1.0£0.0 —
46 244 23.61+0.76a 11.36+0.33b  19.95+0.29a 10.50+0.65b ~ 1.18+0.04a  1.08+0.09a 6.48+0.31a  1.12+0.04b 1.0£0.0 —
47 78.0  21.58+0.56a  7.20+0.30b 20.42+0.89a  7.69+1.01b  1.06+0.04a  0.94x0.07a 5.66£0.10a  0.29+0.00b 1.0+0.0 —
48 61.3  29.80+0.88a 15.62+0.72b 26.50+2.14a 15.51+0.76b  1.12+0.11a  1.01x0.03a  13.80+0.49a  2.71+0.02b 4.0+0.0 —

Y EAF PR EV NG R R [ﬁlg?gﬁﬂt\fﬂ?*ﬁ[ﬁjiﬁlﬂﬂ/‘]kﬁﬁud\%lﬁji}é%ﬁ%(P<0.05) Different lowercases in the same row indicate the significant
(P<0.05) difference in the same index between big and small fruits of the same cultivar. —; HILFPF No seed can be found.

21, ‘B3 “ Takatsuma’ ;2. CMABAK ¢ Black Olympia’ ; 3. ° R High Bailey’ ; 4. ¢ e ‘Jingyou’ ; 5. HeHE ¢ Pioneer’ ; 6 ¢ R
‘Balkan’ ; 7: ‘T8’ ‘Takao’; 8: ‘&M’ ‘Otoda’; 9; ‘HIF’ ‘Kyoho’ ; 10: ‘B’ ‘ Heukboseok’ ; 11: ‘4:J5’ ‘ Golden Queen’ ; 12: ‘K
P’ ¢ Muscat Hamburg Mutation’ ; 13; * W Bawang’ ; 14, ° 28 5 ¢ Zhengguo No. 28’ ; 15, * NS Gongniang No. 17 ; 16; ¢ B
FIA% Barbara’ 5 17 95 46 5 “Su No. 46” ; 18; ‘HFEEL’ * Heukgoosul” ; 19; * TEAKEL 3T  Khoussaine Khelime Barmak’ ; 20; * Hi#f oA
18’ ¢ Ruiduwuheyi’ ; 21 ‘A5 2 %5  Zhengguo No. 27 5 22 “#ELE &’ ¢ Xuanba Kyoho’ ; 23 ‘B K’ ‘ Lanyu’; 24. ‘B x[E’ ‘ HeixGuo’ ;
25. ‘ARHBEME < Kyoho Tobu’ ; 26  HaI%’ ¢ Black Peak’ ; 27  EA’  Juyou’ ; 28  HHER’ ¢ Heixuanfeng’ ; 29 ‘ £L 111’ ‘ Beniyamabiko’ ;

30, ‘FHig 145 ¢ Jifeng No. 14”5 31, * AR ¢ Shandongdazi’ ; 32 ¢ FH¥F2L’ “ Tano Black’ ; 33: PR GAR  Tzunishiki’ ; 34, fEHeLT
¢ Shinoho” 5 35 ¢ FAEE £ Takasumi Early’ ; 36; * HE2 5« Zhengju No. 2’ ; 37, * iR’ ¢ Bucuresti-Muscat’ ;38 ¢ WE15°

‘Zhengju No. 17 ;
T ‘Kadarka’ ; 43; ‘BB ¢ White Xiongyue ;
‘Lilite’ 5 47 %2255 ¢ Koz Ousioum’ ;

22 BREXNMIHNRLIRRER

221 REREZF FITGR(FEK3) XY .48 4
A SRR R R SCRE O 0.52~1.66 kg + em™”
H KR (¢ Jimiyate ") KSR A0 SR SR B AR
CHRBIR 28 57 KR Y R B f N, 48 A 4
INFERHE SRR A 0.20~1.53 kg - em ™, Hir, < FK

®3 BIEHHSMARIMNMROREIRAFTER(XSD)Y

39:  FHELMER ‘ Xiaji Red Globe’ 5 40 K3 16 5 * Zhengguo No. 167 ;
44. “Hi#RL I ¢ Ruiduhongmei’ ; 45: ¢ 8 /RJE4F K’ * Manernishika’ ; 46: i 45’
48. ‘A’ ¢ Zhenghei’ .

41; ‘FKTAE ¢ Jimiyate’ 5 42 C HHFVS TR

AR /NR Y R SR B AR OR, R AR
55 (¢ Khoussaine Khelime Barmak’) | ¢ 5§/ & &>
(¢ Takasumi Early ) 1 * ¥ E 2 5’ ( Zhengju
No. 27 )4 /> il Bl /N i) 2R 5288 8 A W) B dwe /D, F
H, & m R A RS20 B W35 (P<0.05) T [R]—
A AR

Table 3 Difference in fruit quality of big and small fruits of 48 grape ( Vitis spp.) cultivars (X+SD)"

WS/ (kg + em™?)

AP Y & i %

AL E TR i/ % O TE/ (g - ¢7")

o i) Fruit firmness Soluble solid content Titratable acid content Anthocyanin content
Cultivar” KA I N S AN PN S N PN S AN

Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit
1 0.78+0.16a 0.48+0.15b 16.38+0.60a 16.60+0.32a 0.53+0.00b 0.56+0.01a 1.86+0.10b 2.73+0.14a
2 1.18+0.16a 0.28+0.04b 19.78+0.44b 21.68+0.45a 0.38+0.00b 0.41+0.00a 2.28+0.32b 2.66+0.33a
3 1.35+0.31a 0.48+0.07b 18.48+0.76b 19.55+0.94a 0.58+0.00b 0.64+0.01a 1.48+0.20b 2.25+0.29a
4 1.01+0.13a 0.60+0.13b 20.04+0.90b 23.16+0.88a 0.32+0.01b 0.43+0.02a 1.81+0.40b 4.83+0.21a
5 0.92+0.16a 0.52+0.11b 17.02+1.45a 17.68+0.80a 0.38+0.02a 0.39+0.00a 1.23+0.05b 1.96+0.00a
6 0.66+0.14a 0.20+0.06b 16.56+1.08a 16.56+0.45a 0.41+0.01b 0.51+0.01a 0.32+0.12b 0.54+0.21a
7 1.06+0.13a 0.32+0.09b 20.92+0.30b 22.30+0.89a 0.49+0.02a 0.49+0.02a 1.58+0.30b 1.95+0.11a
8 1.00+0.12a 0.35+£0.09b 18.24+1.10a 18.50+1.12a 0.43+0.02b 0.45+0.01a 1.58+0.10b 2.04+0.23a
9 1.01+0.11a 0.32+0.06b 20.86+0.85b 22.94+1.11a 0.45+0.02a 0.45+0.02a 1.95+0.03b 3.04+0.13a




24 EIE7/ B R SRS R N e 529 %

4£3R3 Table 3 ( Continued)

RAHHE/ (kg + em™2) AR VEFE & R % LR % e &E/ (mg - g)
k) Fruit firmness Soluble solid content Titratable acid content Anthocyanin content
Cultivar® ot I oA I St AN ot SN

Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit
10 1.13+0.10a 0.56+0.30b 21.36+0.80b 24.52+0.47a 0.49+0.00b 0.64+0.01a 1.81+0.00b 3.31+0.01a
11 0.66+0.14a 0.21+0.10b 16.44+0.59a 16.67+0.57a 0.56+0.01b 0.62+0.13a 0.70+0.00b 1.00+0.34a
12 1.05+0.13a 0.44+0.13b 21.70+0.48b 24.54+1.15a 0.45+0.02a 0.45+0.01a 1.23+0.00b 1.85+0.33a
13 1.06+0.12a 0.43+0.17b 20.92+0.59h 21.60+0.90a 0.43+0.03b 0.45+0.12a 0.98+0.00b 1.50+£0.22a
14 0.52+0.07a 0.25+0.07b 15.77+0.46a 15.98+0.37a 0.51+0.01b 0.60+0.00a 1.36+0.00b 1.83+0.33a
15 1.01+0.40a 0.53+0.09b 17.49+0.74b 18.12+0.68a 0.83+0.02b 1.03£0.01a 3.46+0.01b 3.80+0.22a
16 0.76+0.09a 0.31+0.01b 16.80+0.49a 17.10+0.73a 0.54+0.02b 0.56+0.03a 0.36+0.00b 0.46+0.43a
17 1.18+0.16a 0.37+0.09b 18.58+0.38a 18.96+1.95a 0.60+0.01b 0.68+0.00a 0.76+0.00b 1.14+0.58a
18 1.00+0.10a 0.48+0.04b 22.32+0.51b 23.20+0.57a 0.54+0.01b 0.56+0.13a 1.46+0.18b 2.69+0.00a
19 0.66+0.05a 0.20+0.00b 17.10+0.33a 17.94+0.33a 0.54+0.05b 0.58+0.04a 0.32+0.01b 0.51+0.00a
20 1.47+0.15a 0.80+0.14b 17.88+0.88h 19.58+0.54a 0.45+0.04b 0.47+0.10a 1.10£0.21b 1.45+0.01a
21 0.78+0.15a 0.40+0.09b 19.60+0.72b 21.00+0.71a 0.41+0.01b 0.49+0.03a 2.30+0.01b 2.75+0.10a
22 1.35+0.18a 0.48+0.00b 19.22+0.39a 19.23+0.62a 0.58+0.02b 0.64+0.02a 1.21+0.01b 1.98+0.20a
23 1.32+0.19a 0.40+0.04b 17.22+0.87a 17.60+0.21a 0.47+0.02b 0.59+0.02a 0.22+0.00b 0.36+0.13a
24 1.01+0.18a 0.26+0.05b 19.88+1.28a 19.92+1.40a 0.51+0.04b 0.75+0.01a 2.06+0.04b 3.00+0.15a
25 1.04+0.12a 0.47+0.06b 15.96+0.61a 16.18+0.65a 0.41+0.20b 0.51+0.01a 1.21+0.03b 1.70+£0.20a
26 1.03+0.17a 0.43+0.06b 20.80+0.54h 22.24+0.77a 0.41+0.04b 0.45+0.00a 1.08+0.11b 1.88+0.00a
27 1.29+0.23a 0.50+0.13b 22.78+1.21b 24.70+0.80a 0.39+0.00a 0.39+0.00a 1.64+0.10b 1.95+0.43a
28 0.74+0.26a 0.42+0.04b 18.26+0.43h 19.68+0.73a 0.34+0.00b 0.39+0.13a 1.25+£0.21b 1.84+0.22a
29 1.09+0.18a 0.43+0.13b 18.90+0.74b 19.86+0.93a 0.36+0.00b 0.37+0.03a 0.74+0.14b 1.06+0.10a
30 1.24+0.25a 0.66+0.11b 23.08+1.32a 23.36+0.89a 0.38+0.01b 0.41+0.04a 1.70+0.02b 2.50+0.19a
31 0.76+0.23a 0.31+0.10b 18.66+0.70b 19.42+0.49a 0.34+0.01b 0.41+£0.00a 1.79+0.11b 3.75+£0.32a
32 0.63+0.19a 0.22+0.14b 17.24+0.59h 18.40+1.45a 0.43+0.04b 0.49+0.03a 1.09+0.01b 1.49+0.22a
33 1.01£0.23a 0.48+0.11b 20.12+0.75b 21.74+0.80a 0.34+0.13b 0.38+0.01a 1.05+0.21b 1.59+0.12a
34 1.06+0.13a 0.25+0.09b 20.00+1.20b 23.24+0.87a 0.38+0.01b 0.53+0.05a 1.04+0.30b 2.51+0.01a
35 1.15£0.13a 0.20+0.05b 19.34+1.13a 19.48+1.04a 0.38+0.02b 0.45+£0.04a 1.41+£0.21b 2.05£0.20a
36 0.91+0.16a 0.20+0.09h 19.62+0.32h 20.72+0.51a 0.41+£0.01b 0.47+0.00a 1.31+0.11b 1.71+0.10a
37 1.11£0.17a 0.34+0.09h 16.28+0.40b 17.52+0.88a 0.54+0.00b 0.58+0.00a 1.36+0.24b 2.24+0.23a
38 0.99+0.18a 0.44+0.08b 19.64+0.44h 21.46+0.98a 0.39+0.00b 0.47+0.00a 1.95+0.11b 2.36+0.11a
39 0.98+0.29a 0.89+0.12b 19.10+0.66a 19.16+0.46a 0.34+0.05b 0.41+0.11a 1.13+£0.30b 1.54+0.24a
40 1.18+0.17a 0.45+0.10b 18.86+0.89a 18.88+0.65a 0.41+0.05b 0.45+0.05a 1.42+0.20b 2.54+0.45a
41 1.66+0.38a 1.53+0.05b 17.10£0.24a 17.52+0.54a 0.49+0.04b 0.54+0.00a 0.42+0.31b 0.61+0.00a
42 0.96+0.24a 0.52+0.08b 15.40+0.87h 17.02+0.54a 0.62+0.02b 0.68+0.00a 0.84+0.15b 1.35+0.45a
43 1.53+0.41a 1.06+0.32b 16.32+0.94a 16.44+0.54a 0.99+0.10b 1.24+0.01a 0.50+0.05b 0.70+0.42a
44 0.86+0.09a 0.58+0.07b 16.40+0.62h 17.02+0.64a 0.49+0.01a 0.49+0.00a 1.22+0.10b 1.71+0.11a
45 1.56+0.21a 1.32+0.05b 13.34+0.30a 12.36+0.73b 0.79+0.01b 0.81+0.00a 0.39+0.04b 0.66+0.23a
46 0.86+0.03a 0.58+0.00b 16.72+0.25a 16.29+0.42a 0.39+0.00b 0.45+0.01a 1.00£0.11b 1.53+0.34a
47 1.32+0.15a 0.40+0.10b 18.02+0.73a 16.24+0.71b 0.60+0.01b 1.05+0.01a 0.35+0.04b 0.41+0.04a
48 0.96+0.22a 0.32+0.09b 15.94+0.56a 15.92+0.32a 0.41+0.13b 0.45+0.00a 2.33+0.12b 2.86+0.45a

D [l o R[] /NG T 26 R —$8 bR 70 R ) P ) R SR /s SR ] 2% 5 Wi 2 (P<0.05) Different lowercases in the same row indicate the significant
(P<0.05) difference in the same index between big and small fruits of the same cultivar.

21, ‘3 “ Takatsuma’ ;2. CHABEAK ¢ Black Olympia’ ; 3. * R High Bailey’ ; 4. * =Y ‘ Jingyou’ ; 5. Je#E ¢ Pioneer’ ; 6 ¢ VKT’
‘Balkan’ ; 7: ‘)8 ‘Takao’ ; 8; ‘3 M’ ‘Otoda’ ; 9: ‘FHIE’ ‘Kyoho’ ; 10; ‘54’ ‘Heukboseok’ ; 11: ‘4:J5’ ¢ Golden Queen’ ; 12; ‘K
BB ¢ Muscat Hamburg Mutation” 5 13 ‘ #i T’ ‘Bawang’ ; 14. ‘ #BH 28 5 ¢ Zhengguo No. 28’ ; 15. ‘AR 1 %5 ¢ Gongniang No. 17 ; 16,
hi#% ‘Barbara’ ; 17 ‘7546 5 “Su No. 46” ; 18 ‘M EER’  Heukgoosul’ ; 19 ¢ AL T 5" ¢ Khoussaine Khelime Barmak’ ; 20 ¢ Hi#l JCA%
16 Ruiduwuheyi’ ; 21 KR 2 5 ¢ Zhengguo No. 27 5 22 ‘¥ F 1%’ ¢ Xuanba Kyoho’ 5 23; ‘¥ K> ‘Lanyu’ ; 24: ¢ Bx[H’ ‘ HeixGuo’ ;
25. ‘ZREBEBE’ ¢ Kyoho Tobu’ ; 26 ¢ BAIE’ ¢ Black Peak’ ; 27: ‘AL’ “ Juyou’ ; 28  BAJEX’ ¢ Heixuanfeng’ ; 29 ‘£[ 111’ ¢ Beniyamabiko’ ;
30 ‘FUE 145 Jifeng No. 147 5 31: “INAR KL’ “ Shandongdazi” ; 32; < HHEFE’ * Tano Black” ; 33: ‘HF G4 * Taunishiki” ; 34 ‘ fuesr’
¢ Shinoho’ ; 35 ‘ F M ¢ Takasumi Early” ; 36 ‘¥ 25 ¢ Zhengju No. 27 5 37 A iNEHAFECEL ¢ Bucuresti-Muscat” 5 38 ‘ FRE 15’
‘Zhengju No. 1’ 5 39, CTREHaHER ‘ Xiaji Red Globe’ ; 40 CHE 16 B ‘Zhengguo No. 16’ ; 41 * ESS Q2SN ¢ Jimiyate’ ; 42, * TV R R
T ‘Kadarka’ ; 43; ‘BEH ¢ White Xiongyue’ ; 44. ‘Fg#RZLH’ ‘ Ruiduhongmei’ ; 45: < = /RJEf K’ < Manernishika’ ; 46. ‘%7 ¢’
‘Lilite’ 5 47 ‘%2555 Koz Ousioum’ ; 48 ‘2’ ¢ Zhenghei’ .
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222 TEWEAMHESELEF GITHR(K3I)E
W .48 A~ 4 &b Bl K R 00 0T R B A A RN
13.34% ~ 23. 08%, H v, %5 W 14 5 (* Jifeng
No. 14 ) KR 5 R Y & S fess, < 2R et
R R T I [ R W e AR, 48 N A

NIRRT PE R & iR 12.36% ~24.70% , Horfr,
CEAR N BRI B Y S e, 2R e AT
S SN S R REAR DI A7/ e = (AN YA T &
(‘Lilite” ) . %25 575 ( Koz Ousioum’ ) Al ¢ £
NSRRI DR KT TR RO
A 45 A FUINR R T YE RO & AT R —
ARG o 2B Bl R SRR/ N R () B R M D 9
TEESEE, HP, fFHRL (¢ Shinoho” ) KAl
/NSRRI 5 18 9 5 e AH 25 05, T < LR
TR/ R v W 4 2 /AR TR] (16.56% ) o

223 TARRASE® A GITAIR(K3) K48
A S PR B AT E TR % N 0.32% ~0.99%
Horp ) REER 7 SR 0 AT A R B e, IR
( “Jingyou’ ) R HR % ATV A8 R % m AR, 48 i A
TR /NS A AT A R i 0.37% ~ 1.24% , Hirfr,
RETE P /DR AT e TR & i e, AL VR
AT E TR o e B i, R R (fTakao’) | ¢ ELUE’
( ‘Kyoho ) . KHI’ ( ‘ Muscat Hamburg Mutation’ ) |
CER N FRARLLED (¢ Ruiduhongmei” ) KA/ NR
B4 T VR A R AR ], LA 43 AN R /N SR B Rl i

~ T

iR O B 0 2 o T A — S A R e H 25 505
G SRR/ IN SR ) ) T 3 R B A 25 0
224 REFEFTEF ZITER(FK3) K.
48 AN G b Bl KR A AT F i 0.22 ~ 3,46
mg - ¢ HH AR TS BRR AT SRR,
CHEE MRARAE AT SRR, 48 AN HEAG SR /N
WAL S 0.36~4.83 mg - ', HiP, C HUIE Y
INRAEOAT S, W /N AE AT S R R
i, FFH,48 A %5 S A /N R AL (A & e 3Y
15 T A — AP R
23 RIX/MUMEYVEMBIEHESR

‘IRA6S CHRE 1S AR 2 S R e )R
4 A TR /N L 1 ok 22 A S A ) T i ) 45 ) SO
SAERLE 1, 1AL 4 A SR G SR T 2
BEAMIRE, 2R )2 H 2~3 2505 00 e IR 2 K 4h
JHLZEL K 5 SR PAY RS 4 B 40 A, 400 HE 31 8 4 L
BRGS0 R A0 R SR A 400 i ) O 38 R 4
TEA[R] S FPRIAEAE 22 5 ZE Rl — S Bl i R AR/ NS (]
WS, B0, 79546 5 CFBE 15 fl 4
Je o BN R AN M A R R R R I

StEE A (3R 4) RUTL A — SRR AN ) =
B AN B | v A AR 25 57 B 25 (P<0.05) 5 7
400 FEILEF P [R]— b AR SR /N 0] 1) 2% Bz 4 i 4k
W 2E 5 W3 H 4 SRR R 2 B gk 2 e T
NG,

i Eae BT =

Al. ‘5465 KH Big fruit of ‘Su No. 46’ ; A2; “T5 46 5 /R Small fruit of “Su No. 46 ; Bl; “‘FH 15 KFE Big fruit of ‘ Zhengju No. 1’ ;

B2. ‘HE 15 /N Small fruit of ¢ Zhengju No. 17 ; Cl; * HE 2 5 KRR Big fruit of ‘Zhengguo No.

¢ Zhengguo No. 2’

275 C2: ‘ARHE 2 5 /MR Small fruit of

;D1 ‘& )E KR Big fruit of ‘ Golden Queen’ ; D2; * 4 )57 /N Small fruit of ¢ Golden Queen’ .

1 4NMEERMARINROETERS S

Fig. 1 Anatomical structure of transverse section of big and small fruits of 4 grape ( Vitis spp.) cultivars



26 EIE7/ B R SRS R N e %29 %
F4 AN FHEFRMARIMNMROREAMMERER (X2SD) Y B
Table 4 Difference in characters of epidermal cell of big and small fruits of 4 grape ( Vitis spp.) cultivars (X+SD)")
. _ - . 400 LT N 2 B2 21 i %
KB H AT LM TRY 00 fiF FREFPY &< KA
. . . h Number of epidermal cell in
) Length of epidermal cell Width of epidermal cell Area of epidermal cell view with 400 fimes
Cultivar® l -
KR IR IR AR IR KR IR
Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit Big fruit Small fruit
Cl1 32.52+2.65b 33.15+1.71a 4.50+0.57b 6.32+0.41a 146.34+£19.22b  209.51+27.62a  32.7+1.7a 28.3x1.2b
c2 39.13+£3.27a 33.91+£4.97b 7.88+0.61b 8.88+0.65a 308.34+61.24a  301.12+49.91b  30.7+0.5a 25.0+2.9b
C3 48.31+4.87a 39.70+4.69b 8.86+1.74a 7.45+0.89b 428.02+70.78a  295.77+48.19b  33.7£2.5a 29.0+0.8b
c4 25.12+2.07b 35.71£6.58a 6.99+0.90a 5.32+1.40b 175.59+18.15b  189.98+71.80a  36.7+1.2a 27.0+0.8b

D [l o R [R) NG TR R R — 8 AR 70 R ) Pl A R SR /s SR 8] 2% 5 Wi 2% (P<0.05) Different lowercases in the same row indicate the significant

(P<0.05) difference in the same index between big and small fruits of the same cultivar.

2>C1; “Jr46° “Su No. 46’ ; C2; CHE 15 ‘ Zhengju No. 1”7 ; C3. R 2 B ‘ Zhengguo No. 2’

3 i #

SRORLIR N 5 W 4 2 SRS R b AN (AN 22 5%
VIREINS& Ry A= RO ¢ S TN S i N Y i
FEARZ b5 FER I AR K A h 20 A B PR AH B
TERIMZER™  ZHiFHENEERREREN—
ANTEEGS R, B b B 40 M S S A0 1 B0 B
71T 40 53 SR e SR S TR /N B — AN SRR R
TEZ N RSP T IF iR K, Bl SR S F
THIAW LT, Y IRNEER (BIEART AR
O BTETR A K RZ ARG R) JFAG AR E AR, =5
RIEKE . AUFED BRICH R BRIz 4G Ak,
JIE A A i b R R 1 B SRR R - B 8 T W] —
ANIE I ELBR R R BB A, AR A A
/NSRRI R T, BRI R A 0k, BT C
157 PRHBCER P25 52T 2 B TCAZ AL, 032 i b H B R
NG T RE 5 Z Wi s R B A AT AE
SRR E B F TR EREA Y,

SRAIE IR /N 2 240 A5 o0 A4 L R /N [ 4 1 285
SR I 230 5 A2 B A/ 0 L P 0 R o 2 [
e Azzi SO LI A0 S 2Nk 32 3 i
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