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A study on the application of seedless grapevine breeding for cold—hard-

ness and disease—resistance using embryo rescue
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Abstract: [ Objective ] Our research involved obtaining the heterozygous plant of the hybridized combina-
tion of European seedless grape X Chinese wild grape using embryo rescue technology, so as to study the
effect of the parental genotype on the embryo rescue, as well as to conduct greenhouse seedling transplant-
ing. In addition, we conducted hybrid identification and assisted selection on the filial generation using
molecule marker technology, and then selected the new seedless grape plants found among them, provid-
ing new materials for the future breeding of the new seedless grape strain. [ Methods]8 seedless grape vari-
eties were treated as the female parent, while the Chinese wild grape with cold and disease resistance was
treated as the male parent. 9 hybridized combinations were designed centering on the seedless and resis-
tance breeding objective; artificial emasculation and pollination were conducted in early May, the hybrid
fruit was chosen timely to pick off its ovule, which was placed onto the embryo growth medium under asep-
tic conditions, and cultured in the dark for 8 weeks, after which it was picked off from its embryo and put
onto the embryo germination medium so that it could develop into seedlings. Then the subculture propaga-
tion was conducted after the seedling had grown in the test tube. The vigorous seedlings on the subculture
medium were selected for greenhouse transplanting and seedling exercising , the DNA of the filial genera-
tion leaves was extracted through embryo rescue technology, then hybrid identification and assisted selec-

tion was conducted on the filial generation, and finally they were transplanted to the field. [Results]The
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seedless grape varieties were treated as the female plant and the European seedless grapes were hybrid-
ized with the Chinese wild grapes through the embryo rescue technology; all together 9 hybridized combi-
nations were designed, and 3 617 hybrid ovules were obtained from the field for culture; finally, 32 em-
bryo rescue hybrid strains and 394 seedlings were obtained. Greenhouse transplanting and seedling exer-
cising were conducted on the 32 embryo rescue hybrid filial generation strains obtained through the exper-
iment, and 394 single plants were transplanted and the seedlings exercised, among which 321 single
plants survived, with the survival rate of the greenhouse seedling exercising of 81.1%. Three types of ge-
netic molecular markers GLSP1, SCF27 and SCCS8 were selected for detecting the cross parent and the fil-
ial generation, and the GLSP1 detection results of the parents showed that the 569 bp specific strips could
only be amplified by the ‘Beauty Seedless’ and ‘Flame Seedless’, and it was also applicable to the filial
generation of the ‘Delight’ X ‘Taishan—2’ when detecting the filial generations. Detecting the 32 embryo
rescue filial generation strains through GLSP1, SCF27 and SCCS8 could preliminarily determine 11, 18,
and 21 seedless strains, respectively. There were 4 out of the 32 strains that could amplify specific strips
in the three types of markers and 18 that could amplify specific strips in two and three types of markers;
while seedless phenotypic traits could be detected in 17 strains by applying SCF27 and SCC8 simultane-
ously. Seedless markers could be detected in 28 strains when integrating the detection results of the three
types of markers on the 32 hybrid filial generation strains. [Conclusion]In the experiments conducted in
this paper, the seedling rates of the combinations with the ‘Flame Seedless’ ‘ Aishenmeigui’ and ‘Centen-
nial Seedless’ being the female plants were relatively higher, which was consistent with the relatively
higher germination rates and seedling rates obtained through ovule culture with the ‘Flame Seedless’ as
the female plant in the research performed by other scholars; however, the combination of ‘Flame Seed-
less’ X ‘Beichun’ was associated with a relatively low embryo development rate and seedling rate, thus it
could be speculated that the male parent showed certain influences on the embryo rescue effects. The com-
binations with the ‘Delight’ and ‘Sultanina Rose’ being the female parents had relatively high embryo
germination rates, which were 41.67% and 72.72%, respectively. Among them, ‘Delight’ was the brand
with a large seed scar as well as high seedling rate, thus it was the excellent material as a female parent,
which was consistent with the previous research results. The ‘Delight’ X ‘Taishan—2’ was the seedless
grape X Chinese wild grape combination, the embryo germination rate of which was higher than that of the
‘Delight’ x ‘ Jiangxi-2" (34.57%) and ‘Delight’ X ‘ Jiangxi-3’ (36.61%) studied by Tang Dongmei. There-
fore, the selection of the female parent was critical when conducting cross breeding and the selection of
the male parent also had certain influences on the embryo rescue effects.

Key words: Seedless grapevine; Disease—resistance; Cold—hardness; Embryo rescue breeding; Marker—

assisted selection
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Beauty SeedlessxRuby Seedless  Seedless Seedless
KA T AL Tk b A%
Flame SeedlessXBeichun Seedless Disease resistant, seeded
KIGTAEXA R T To#z HiLgE Tk
Flame SeedlessXJupiter Seedless Cold Resistance, seedless
T ML Tk i A
AishenmeiguiXBeichun Seedless Disease resistant, seeded
ek FEx A 1L1-2 Tk o A%
DelightXTaishan-2 Seedless Disease resistant, seeded
T GO B A Ttz b A%
Centennial SeedlessXMuscat Seedless Disease resistant, seeded
IR AR5 Tt i A%
PerletteXTangwei Seedless Disease resistant, seeded
ST -2 Tk o A%
ZixiangwuheXJiangxi—2 Seedless Disease resistant, seeded
LLTCKFRR X2 T T BORAE TC

Sultanina RosexZixiangwuhe Seedless Aroma of muscat, seedless
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Table 2 Results of embryo rescue using seedless grape cultivars as the female parent

PIERN FERMIRERE R B IEL WEEH W A AL JiRRg % IEEEE R

A .

Crosses combinati No. of ovules No. of embryos Embryos devel- No. of embryos Embryos germi- No. of normal Percentage of seed-
rosses combmation cultured developed opment rate/%  germinated nation rate/% seedlings lings obtained/%

EMN T FE AT 203 13 6.40 2 15.38 2 0.99

Beauty SeedlessxRuby Seedless

KIETCRE XL 145 5 3.45 1 20.00 0 0.00

Flame SeedlessXBeichun

KIGTAEXA R TCH 74 6 8.11 2 33.33 2 2.70

Flame SeedlessX]Jupiter

P iBre A 161 11 6.83 4 36.36 4 2.48

AishenmeiguiXBeichun

JEAAxZR -2 609 24 3.94 10 41.67 8 1.31

DelightXTaishan-2

TR ARG X BOR 165 13 7.88 4 30.77 4 2.42

Centennial SeedlessXMuscat

PRGN ExIE R 1076 29 2.70 8 27.59 4 0.37

PerlettexTangwei

R THXILPG-2 619 33 5.33 5 15.15 4 0.65

ZixiangwuheXJiangxi—2

EAW/W, 528 i 565 11 1.95 8 7272 6 1.06

Sultanina RosexZixiangwuhe

A1 Total 3617 145 4.01 44 30.35 34 0.94

A NLERMEB. 25858925 C. B30k FRUIRER; D. W BES% B IRBRIAY) s F. BRI ERE SR 0 B IIE.

A. Artificial emasculation; B. Hybrid fruit; C. Ovules on the medium; D. Dark culture; E. Ovules longitudinal cut; F. Embryos inoculated on a medium.
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Fig. 1 In vitro embryo rescue process of grapevines
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AL AR5 B. IR E 5 C~F. AR
A. Embryo rescue seedlings; B. Seedling development; C—F. Seedling growth.
B2 FAEEEBAEETE

Fig. 2 The process of seedling growth of the grapevine through embryo rescue

AU 5 B B A SR I A 5 C. 7R b B BRI s D. B R IR s B, 1 R T2 B SRR I RSB
A. Plantlet in vitro; B. Transplanting to pot with soil matrix; C. On the pot cover of transparent plastic cups; D. The embryo rescue seedlings after trans-

planting; E. A week later uncovered the transparent plastic cup of embryo rescue seedlings.
B3 HEflEEREEESBRRETRE
Fig. 3 Hardening process of tube seedlings through embryo rescue and transplanted into greenhouse conditions

A KRJF RSB s B~D. BB K I IRER -

A. The embryo rescue seedlings after growing up; B=D. The embryo rescue seedlings transplanted into the field.

B4 HEHEBREXH

Fig. 4 Potting seedlings by embryo rescue and transplanting into field conditions
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4. Jupiter; 5. Aishenmeigui; 6. Delight; 7. Centennial Seedless; 8. Zixi-
angwuhe; 9. Sultanina Rose; 10. Perlette; 11. Beichun; 12. Taishan-2;

13. Tangwei; 14. Muscat; 15. Jiangxi—2.
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Fig. 5 Detection of cross parents with grapevine
seedlessness gene using GSLP1 probe
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Fig. 6 Amplification of cross parents with grapevine
seedlessness gene using marker SCF27
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Fig. 7 Amplification of cross parents with grapevine
seedlessness gene using marker SCC8
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] 2 34 5 6 7 8 9 10 11 121314 15 16

M 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

1 2 34 5 6 7 8 9 10 11 121314 15 16

M. Marker;1.2-1;2.2-2;3.5-1;4.5-2;5.7-1;6.7-2;7.7-3;8.7—
4;9.8-1;10.8-2;11.8-3;12.8-4;13. 8-5;14. 8-8;15. 8-9;16. 8-10;
17.9-1518. 9-2;19. 9-3;20. 9-4;21. 10-1;22. 10-2;23. 10-3;24.
10-4;25. 11-1;26. 11-2;27. 11-4;28. 12-1;29. 12-2;30. 12-3;31.
12-5;32.12-6,

B8 HELZEEKRNMIRE GSLP1 3 ZFFK
B TAZE E RIS AN
Fig. 8 Detection of hybrid progeny seedlings with
grapevine seedlessness gene using GSLP1 probe

M 1 2 34 5 6 7 8 9 10 11 121314 15 16

M 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

JF SR [ E] 8. The comments of number are same as Fig. 8.
9  FTHARIE SCF27 X243 FR 4 &l
Fig. 9 Detection of hybrid progeny seedlings with grapevine

seedlessness gene using marker SCF27
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Fig. 10 Detection of hybrid progeny seedlings with
grapevine seedlessness gene using marker SCC8
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