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Abstract: To satisfy the need of sand watermelon industry in Ningxia, taking ‘Ningnongke No. 1’ watermelon as material,

using three factors and five levels of quadratic regression general rotation design,under the conditions of the sand, the

effect of different irrigation amount, different organic fertilizer amount, different oil scrap fertilizer amount and water-fer-

tilizer coupling on the yield of sand watermelon were studied,and the main factors effect,single factor effect and interac-

tion of them were analyzed. The results showed that effect of main factors on the yield were Irrigation amount X, (positive

effect) >Organic fertilizer X, (positive effect)>>QOil scrap fertilizer X, (positive effect) ;jinteraction between factors on the

yield were;Irrigation amount X Organic fertilizer(positive effect) >Irrigation amount X Oil scrap fertilizer (negative effect) >

Organic fertilizer X Oil scrap fertilizer (negative effect). Agronomic measures of yield greater than 2 000 kg/667m’ were

irrigation amount 3. 51~4. 24 kg per plant everytime,organic fertilizer 339. 2~425. 2 kg/667m’ ,oil scrap fertilizer 21. 0~

25.7 g per plant everytime,

Key words: sand field; watermelon; water-fertilizer coupling; mathematical model ; optimized scheme
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BRI 0. 1% FHFRE W H IR AL 20~25 min, FJ5 AT
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*1 EFEPRM CH & GA; +1AA 3 BE# %M
Table 1 The effect of CH and GAz; +ITAA in medium on embryo rescue
EEREL R EH TR i1V 4= S
Bk HTHEAEE XD ) ]
No. of ovules No. of embryos No. of normal Proportion of embryos Proportion of
Medium Crosses
/A developed/~  seedlings/ /™ developed/ % seedings/ %
CRIBTENE’ X €00-1-57 “Flame Seedless” X “00-1-57 45 5 0 11. 11 0
CHEREL’ X “00-1-57 ¢ Jingdajing” X €00-1-57 105 39 5 37.14 4.76
ULFATH X €00-1-57 “Ruby Seedless’ X €00-1-57 140 8 0 5.71 0
| B , _
ER(No. 1) ‘4L THFE X 00-1-5 “Sultanina Rose’ X 00-1-5 65 4 0 6.15 0
0.
UL TNFEE’ X “JbEE’ ¢ Sultanina Rose’ X Beichun’ 45 6 1 13.33 2.22
CHIORILLToHE’ X €00-1-57 “Dalihong Seedless’ X €00-1-57 30 4 0 13.33 0
SEYI{H Average 15. 35 1. 40
CRIBTENE’ X €00-1-57 “Flame Seedless” X “00-1-57 12 0 0 0 0
CHAREL X €00-1-57 ¢ Jingdajing” X €00-1-5” 60 24 5 40. 00 8.33
CLLEA T’ X ¢00-1-57 “Ruby Seedless’ X €00-1-57 135 8 0 5.92 0
2 SRR .
‘YL ToHFEE’ X €00-1-57 “Sultanina Rose’ X 00-1-5” 45 6 0 13.33 0
ER-+CH 500 mg/L(No. 2)
CEEEK’ X €00-1-57 ‘Royal Autumn’ X ¢00-1-57 135 10 1 7.40 0.74
CRERCR’ X ‘4tEE’ ‘Royal Autumn’ X Beichun’ 15 3 1 20. 00 6. 67
SEYI{H Average 12. 69 1.74
CRIBTRE X €00-1-57 “Flame Seedless’ X 00-1-57 150 19 1 12. 67 0. 67
3 B o i
CHAREL? X €00-1-57 ¢ Jingdajing” X €00-1-5” 75 25 5 33.33 6. 67
ER+CH 500 mg/L+
CEZERK’ X €00-1-57 ‘Royal Autumn’ X €00-1-57 30 3 3 10. 00 10. 00
GA3 0.5 mg/L+ .
IAA 1.5 mg/LCNo. 3) CBZEMER’ X LEE’ ‘Royal Autumn’ X Beichun’ 30 3 0 10. 00 0
o o. SEYI{H Average 17. 54 3.16
3 = y .y
x2 ER 3 7r £ iR A B S E B X BE 5% 5 1Y 71
Table 2 The effect of supplementation different amid acid in ER medium on embryo resuce
iS58 b=t B BEEF TR
B (DX D) W _ .
No. of ovules No. of embryos No. of normal Proportion of embryos Proportion of
Crosses Addition
/A developed/ /> seedings/ > developed/ % seedings/ %
X B (CKD 45 4 0 8.89 0
24 8 R Serine 135 28 10 20. 74 7.41
RAE R Aspartic acid 75 8 2 10. 67 2.67
“WRIENRE X AL
HHER Niacin 120 2 1 1. 67 0. 83
‘Perlette’ X ‘Beichun’
SR Cysteine 60 7 1 11. 67 1. 67
HE M Glycine 135 7 1 5.19 0.74
R & R Proline 150 9 2 6. 00 1.33

L BRAHBR TR IS IR R B RA B EM R ; 28R
BV It B R MR
2.3 ACHEAR L R RN IO A% 2 R B R A B )

H3 3 AT, ZELL00-1-5" AR AN 5 N RATHE
HLLC R KA BARRB T RRMERE R
R, A5 36. 66 Y0F 4. 16%, X FEBATFELL €00-1-57 AL

A, HORAR HWHE 4 PO S TEREA
BRI, LU L A T A R 3R B R %
LT BN 2B P IR R R B R AT B
B G5 RRBITE 0. 05 AKF ERL U RE AN LT
RFRE R AA B EEE W, 72 AU A2
ZHEH, LTOHEE B BRI T HRIBIE &

*3 S B2 B B B Xof BE 6 R Y # 1i
Table 3 The effect of parents genotype on embryo rescue
P Bk JEEREL g B A E % TR
No. of ovules No. of embryos No. of normal Proportion of embryos Proportion of
Male parent Female parent ) )
/A developed/ /™ seedings/ > developed/ % seedings/ %
¢ kM ToA% ‘Flame seedless’ 207 24 1 11. 59 0.48
‘A F AT Ruby Seedless’ 275 16 0 5.82 0
‘00157 ‘YL TCHFEE “Sultanina Rose’ 110 10 0 9.09 0
HKR AL’ “Jingdajing’ 240 88 10 36. 66 4.16
CFRHILLTA% ‘ Dalihong Seedless’ 30 4 0 13.33 0
‘B FFK’ ‘Royal Autumn’ 165 13 3 7.88 1. 82
‘41 LK & ¢ Sultanina Rose” 45 6 1 13.33 2.22
‘6B Beichun
‘B KRR ‘Royal Autumn’ 45 6 1 13.33 2.22
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EERAMTIRMB & . Tian P HF5EIA N, NN B35 35
i 0.1 uM GA,; F1 10.0 M TAA #8 B & = FH AR
R EXFIEMNAE ER & MS & EAHE ., X
WS, 0 GA, 0.5 mg/L+TAA 1.5 mg/L I EAHEG
HEFRE FIR PR TR ERER S RBMMER
BESRILARLL 4B 12, 69 %01 1. 74 % _EFHE] 17. 54560
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XTI L A R — E R HE . R4
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1 ER+4 mmol/L KRB FRIE B 5 IR A3 4h ik, iR
A & SN B AR » 43 ik B 60. 0% 3.3% ., Tian
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Impacting Factors on Embryo Rescue of Seedless Grape with Cold Resistance

ZHAO Kai, LIU Qiao,ZHANG Jian-xia, NIU Ru-xuan, LI Gui-rong, WANG Yuejin
(Key Laboratory of Horticultural Plant Biology and Germplasm Innovation in Northwest China,State Key Laboratory of Crop Stress Biology in
Arid Area,College of Horticulture, Northwest Agricultural and Forestry University, Yangling , Shaanxi 712100)

Abstract ; Taking 7 cultivars of stenospermocarpic seedless grape as female,2 cultivars of interspecific hybrids as male,the
embryo rescue was done with hybrid ovule inoculated on medium. Effect of different ovule culture media,supplementation
of different amino acid and different genotype on embryo rescue in-vitro were studied using the ovules from 8 cross
combinations. The results indicated that among three medias used for culturing ovules on ER+CH 500 mg/L+GA; 0.5
mg/L+IAA 1. 5 mg/L medium got the highest germination rate and seedling ratio. But added CH and GA; +1AA had
no appreciable impact on proportion of embryos developed and seeding ratio. Supplementation of different amino acid had
different effect on the proportion of embryo development and seedling rate. Particularly, among all the tested amino
ascids,Ser of 1 mmol/L had remarkable promoting effect in the cross combination of ‘Perlette’ X hybrid ‘Beichun’ (V.
vini fera cv. ‘ Muscat Hambug’ X V. amurensis). While, supplement of Niacin in the media perform contrarily by
inhibiting the development of the embryo. In six cross combinations which whose male parent was ‘00-1-5" (‘ Muscat
Hambug’ X Vitis amurensis accession ‘Heilongjiang Seedling”), when stenospermocarpic seedless cultivar ‘Jingdajing’
(V. vini fera) as female parent it can obtain the largest proportion of embryo development and seedling rate. Among the
two cross combinations of stenospermocarpic seedless cultivar ‘Royal Autumn’ X ‘Beichun’ and ‘Sultanina Rose’ X
‘Beichun’, ‘Royal Autumn’ was good to be a female as well as ‘Sultanina Rose’. When used ‘Beichun’ as a male,it got
higher embryo development rate and germination rate than ‘00-1-5”,but the result was not significant. Thirty-nine new
seedless grape germplasms with cold resistant were obtained by embryo rescue technology.

Key words: seedless grape;cold resistance; germplasm;embryo rescue
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