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Identification of disease resistance of seedless grape
embryo-rescue seedlings
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Abstract: [Objective] The seedless grape hybrids with disease-resistance were obtained by identifica-
tion of resistance to powdery mildew (Uncinla necator ), anthracnose (Sphacerlouna ampelinum ) and
downy mildew (Plasmopara viticola) of seedless grape embryo-rescue seedlings. [Method)] Under natural
field condition,disease resistance of 219 embryo-rescue seedlings derived from 10 cross combinations with
European seedless grape cultivar X Chinese wild grape, European seedless grape cultivar X Seeded grape cul-
tivar, European seedless grape cultivar X European grape cultivar and European seedless grape cultivar sel-
fing cross were evaluated from 2008 to 2009. [Result] The results showed that 4 plants [ 05-1-2 ( Vitis
vini fera cultivar Olmo Seedless X hybrid Beichun),03-2-14,03-2-19 and 03-2-24 (Vitis vinifera cultivar
Flame Seedless X V. amurensis line Heilongjiang Seedling) | of them were resistant to powdery mildew and
anthracnose as well as downy mildew, 2 of them were resistant to powdery mildew and anthracnose,9 of
them were resistant to powdery mildew and downy mildew,73 of them were resistant to anthracnose and
downy mildew,3 of them were only resistant to powdery mildew,32 of them were only resistant to anthrac-

nose,and 29 of them were only resistant to downy mildew. [Conclusion] The disease-resistant seedless
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grape embryo-rescue seedlings will lay a foundation for breeding new varieties.

Key words: seedless grape;embryo-rescue seedling;powdery mildew;anthracnose;downy mildew;iden-

tification of disease resistance
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Table 1

Grape cross combinations tested and number

of offsprings obtained

PN R
. o Number of
Cross combinations .
offsprings
I 2k A5 XU
Delight (V. vini fera) X 60
Shuangyou (V. amurensis)
T VT X AL
Olmo Seedless (V. vini fera) X Beichun 32
(V. vini fera XV. amurensis)
B e A X L e
Delight (V. vini fera) X Beichun 29

(V. vini fera XV. amurensis)

I R A XS -5

Delight (V. vini fera) X Pingli-5 12
(V. ginlingensis)

JIE R A X Al -1

Delight (V. vini fera) X 10
Yanshan-1 (V. yanshanensis)

KA TERE X BRI S A

Flame Seedless (V. vini fera) X 10
Heilongjiang Seedling (V. amurensis)

JIC R X 21 Bk

Delight (V. vini fera) X Red 14
Globe (V. vini fera)

TG X F BT

Delight (V. vini fera) X Olmo 15
Seedless (V. vini fera)

KIGTEHR A 2L

Flame Seedless (V. vini fera) selfing
P EEHEE

Delight (V. vini fera) selfing

41t Total 219

16

21
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Table 2 0—7 classes of identification

R ATk LR CE AR

Z5 A/ % 24 5 HoH/ %
Classes The rate of disease Classes The rate of disease
lesion area to foliar lesion area to foliar

0 0 4 30.1~45.0

1 0.1~5.0 5 45.1~65.0

2 5.1~15.0 6 65.1~85.0

3 15.1~30.0 7 >85. 1
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Table 4 Resistance to powdery mildew,anthracnose and downy mildew of F, individuals of Delight X Shuangyou
AR F A Resioiae OEILEE DR 0
Parents and esistance to powdery mildew Resistance to anthracnose Resistance to downy mildew
B o B EE A T FTE BAIE A
Susceptibility index Phenotype Susceptibility index Phenotype Susceptibility index Phenotype
Ji& 2K 45 Delight 35.79 S 31. 10 S 27.76 S
Ak Shuangyou 38. 87 S 13.23 R 9.12 R
03-1-1 42,27 S 23.18 R 28.17 S
03-1-3 29.45 S 26. 65 S 34. 17 S
03-1-4 36.95 S 29.11 S 19. 37 R
03-1-5 25.77 S 23.45 R 21. 14 R
03-1-6 25.19 S 27.94 S 28.05 S
03-1-7 31. 56 S 24.70 R 13.02 R
03-1-8 36. 17 S 25.51 S 11.91 R
03-1-9 36. 37 S 24.98 R 9.02 R
03-1-10 24.18 R 33. 60 S 28. 39 S
03-1-11 35.24 S 23.58 R 27.72 S
03-1-12 29. 47 S 32.13 S 12. 80 R
03-1-14 27. 30 S 12.55 R 22.73 R
03-1-16 45. 18 S 32.13 S 19. 41 R
03-1-18 27.49 S 24.56 R 27.22 S
03-1-19 32.03 S 22.43 R 13.56 R
03-1-20 32.50 S 23.91 R 24,45 R
03-1-21 31.68 S 26. 38 S 31.37 S
03-1-22 35.78 S 32.04 S 24,77 R
03-1-23 27.93 S 31.05 S 21.98 R
03-1-24 26.99 S 16. 85 R 18. 00 R
03-1-25 30. 28 S 27.57 S 17.74 R
03-1-26 55.28 HS 27.67 S 19.01 R
03-1-27 25.38 S 22.91 R 15. 96 R
03-1-28 34.92 S 16.73 R 27.29 S
03-1-32 28.39 S 28.29 S 22.67 R
03-1-33 31.57 S 28.02 S 17.92 R
03-1-34 28. 60 S 14. 27 R 33.47 S
03-1-35 24. 33 R 24.79 R 34.63 S
03-1-39 28.63 S 13.61 R 26.02 S
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Parents and esistance to powdery mildew Resistance to anthracnose Resistance to downy mildew

B BRI A o T A & BT EH A

Susceptibility index Phenotype Susceptibility index Phenotype Susceptibility index Phenotype

03-1-40 35. 80 S 21.96 R 23.25 R
03-1-41 33.04 S 24. 38 R 30. 40 S
03-1-43 30. 02 S 13.14 R 22.59 R
03-1-44 31.48 S 22.98 R 13.44 R
03-1-45 28. 37 S 20. 47 R 12. 26 R
03-1-49 28.94 S 21. 66 R 13. 26 R
03-1-50 35. 11 S 26.63 S 42,12 S
03-1-53 29. 30 S 20. 86 R 13. 39 R
03-1-54 27.50 S 30.41 S 12. 20 R
03-1-55 35.71 S 28.00 S 21.83 R
03-1-56 56.28 HS 22.49 R 36.48 S
03-1-60 28.92 S 24. 69 R 22.51 R
03-1-61 30. 84 S 24. 61 R 34. 38 S
03-1-65 35.45 S 23.07 R 19. 42 R
03-1-67 27.91 S 24. 35 R 20.63 R
03-1-68 28.62 S 22.87 R 23.32 R
03-1-69 40. 35 S 25.54 S 14.78 R
03-1-70 30.92 S 21.00 R 10. 85 R
03-1-72 35.97 S 21.48 R 28. 81 S
03-1-77 20.72 R 25.76 S 18. 24 R
03-1-79 27.57 S 24.29 R 15. 32 R
03-1-84 33. 44 S 24. 30 R 10. 84 R
03-1-85 55.96 HS 23.00 R 20.59 R
03-1-86 44, 64 S 25.55 S 32.38 S
03-1-87 56.45 HS 21.95 R 15.70 R
03-1-91 33.19 S 22.82 R 11.71 R
03-1-94 58. 40 HS 23.53 R 15. 89 R
03-1-95 32.49 S 21.18 R 21.21 R
03-1-98 40. 74 S 27.03 S 17. 88 R
03-1-100 31.50 S 22.82 R 10.61 R
03-1-103 30.91 S 28.49 S 27.38 S

LIS, G s HR. =00 R PO s S, B ; HS. =k, T,

Note:IS. Insusceptible; HR. High resistant; R. Resistant;S. Susceptible; HS. High susceptible. The same as bellow.

x5 TNEEREXAEATHERERMAFRA
Table 5 Resistance to powdery mildew,anthracnose and downy mildew of offsprings
from 7 grape cross or selfing combinations
S ] Ao JE AR R B s Pk ST PE FH B BT
N %’E = Number Resistance to Resistance to Resistance to
lL.rossl of powdery mildew anthracnose downy mildew
combinations offsprings IS HR R S HS IS HR R S HS IS HR R S HS
JU K R - F) -5 .
Delight X Pingli-5 12 0 0 0 11 1 0 0 9 3 0 0 0 9 3 0
JIE SRR X 1L -1 ;
Delight X Yanshan-1 10 0 0 0 9 1 0 0 7 3 0 0 0 9 1 0
KA TEH% X
ORI S )
Flame Seedless X 10 0 0 8 2 0 0 0 4 6 0 0 0 8 2 0
Heilongjiang Seedling
JEE SR R X 41 M BR -
Delight X Red Globe 14 0 0 0 9 5 0 0 0 14 0 0 0 2 12 0
R X BT - . - )
Delight X Olmo Seedless 15 0 0 0 12 3 0 0 0 15 0 0 0 2 13 0
KT A 2E -
Flame Seedless selfing 16 0 0 1 15 0 0 0 0 16 0 0 0 2 14 0
S Py 2R

JER S A %2 21 0 0 3 18 0 0 0 0o 21 0 0 0 2 19 0

Delight selfing
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Table 6 Resistance to powdery mildew,anthracnose and downy mildew of F, individuals of Olmo Seedless X Beichun

AT Fo AR
Parents and
F, generation

B PLIE

Resistance to downy mildew

TR 8 5L T
Susceptibility index Phenotype

& 5T
Olmo Seedless
JtEE Beichun
OB1
OB16
0OB23
0OB25
OB26
0OB29
0OB31
0OB32
0OB36
0OB37
OB46
0OB49
OB50
OB51
OB61
OB65
OB66
OB74
OB80
05-1-2
05-1-6
05-1-11
05-1-38
05-1-60
05-1-70
05-1-81
05-1-91
05-1-96
AB6
ABI1
AB13
AB14

P18 5 01 SRR P
Resistance to powdery mildew Resistance to anthracnose
Py FE R Fe
Susceptibility index Phenotype Susceptibility index Phenotype
33.45 S 35.91 S
32. 24 S 13.53 R
32.09 S 14.92 R
29. 66 S 18. 66 R
25.43 S 25.71 S
27.58 S 31. 10 S
28.08 S 23. 86 R
29.50 S 18. 80 R
32.43 S 16. 39 R
25. 86 S 27.63 S
30. 19 S 17.78 R
20. 88 R 23.09 R
29.92 S 14. 00 R
31. 36 S 15. 84 R
30. 17 S 22.17 R
28.25 S 16. 44 R
26.02 S 15.57 R
28. 69 S 21.39 R
27.98 S 6. 46 R
31.54 S 19. 25 R
29.90 S 18.92 R
24.75 R 17.55 R
26. 24 S 18. 06 R
25.08 S 12.99 R
25.97 S 19.91 R
36.95 S 22.09 R
25.59 S 22.23 R
32.98 S 8.37 R
28.11 S 17.97 R
28. 60 S 22.01 R
26.96 S 6.74 R
26.63 S 17. 43 R
28. 89 S 7.30 R
28. 20 S 15. 99 R

32.

6.
28.
34.
19.
21.
28.
13.
11.

9.
28.
27.
12.
22.
19.
27.
13.
24.
31.
24.
21.
18.
17.
19.
15.
27.
22.
17.
34.
26.
23.
30.
22.

99

90
17
17
37
14
05
02
91
02
39
72
80
73
41
22
56
45
37
77
98
00
74
01
96
29
67
92
47
63
02
25
40
59
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Table 7 Resistance

RT ORFFHXLAET KBRFERA

to powdery mildew,anthracnose and downy mildew of F, individuals of Delight X Beichun

FEA K Fi AL

Parents and

Resistance to powdery mildew

F B e T BRI PLTE

Resistance to anthracnose

A PLIE

Resistance to downy mildew

s e BRI i AR R R e

Susceptibility index Phenotype Susceptibility index Phenotype Susceptibility index Phenotype
JiG K 4% Delight 35.79 S 31.10 S 27.76 S
4L Beichun 32.24 S 13.53 R 6.90 R
DB10 40. 25 S 20.76 R 19.37 R
DB14 32.53 S 21.48 R 33.19 S
DB15 25.23 S 20.98 R 23.53 R
DB16 32.29 S 23.54 R 23.34 R
DB17 38.55 S 22.51 R 29.31 S
DB20 30. 26 S 10. 34 R 16. 84 R
DB23 36. 09 S 24.69 R 14. 32 R
DB32 42.59 S 21.65 R 30.08 S
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4% 7 Continued table 7
FAKF Resiiane BILEE i L
Parents and esistance to powdery mildew Resistance to anthracnose Resistance to downy mildew
B BRI A BT & BT EH A
Susceptibility index Phenotype Susceptibility index Phenotype Susceptibility index Phenotype
DB45 31. 26 S 25.78 S 28.01 S
DB56 33.54 S 22.28 R 20. 04 R
DB57 27.03 S 25.25 S 33. 66 S
DB59 41.59 S 22.02 R 23.81 R
DB63 39. 33 S 12. 39 R 14. 38 R
DB66 28.74 S 23.20 R 33.67 S
DB68 25.29 S 25.35 S 25.96 S
DB70 26. 81 S 6. 00 R 24.98 R
DB82 30. 74 S 23.5 R 14.51 R
DB88 30. 04 S 26.41 S 26.22 S
DB98 35.40 S 21.90 R 28.15 S
DB103 33. 44 S 23. 60 R 23.18 R
05-2-45 36.72 S 10.73 R 9. 40 R
05-2-77 30. 50 S 24.71 R 13.33 R
05-2-93 27.04 S 12. 35 R 11.91 R
05-2-120 32. 44 S 21.63 R 19. 25 R
05-2-152 20.51 R 25.45 S 13.59 R
05-2-153 30. 82 S 22.72 R 17. 60 R
05-2-157 36. 62 S 23.45 R 27.41 S
05-2-206 28.32 S 22.55 R 22.35 R
05-2-218 30.02 S 19.95 R 22.73 R
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