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Production of doubled haploid in muskmelon Earl’ s Darling by interspe-
cific hybridization and embryo culture
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Abstract: This article systematically studied the method of obtaining doubled haploid of melon through interspecific
hybridization and embryo culture to broaden the way of obtaining doubled haploids. In this study, Cucumis anguria L. was
used as a distant pollen donor to pollinate the thick-skinned muskmelon Earl’ s Darling, and embryo culture method was com-
bined to obtain doubled haploids. The results showed that all ovaries were aborted after distant pollination, and the fruit set-

ting rate could reach 73. 33% after applying 4-

1535 H 27 :2021-08-30 chlorophenoxyacetic acid. After 28 days of pollination, 22
HEETE T4 Rl T 87 R AR5 H (PZCZ201718) distant hybrid fruits were harvested, and 359 seeds were ob-
EBRN  IMESC(1997-) , B MR E A, W4, BF58 05 10 ik 38 tained. Four regenerated plants were obtained after embryo
BEBEM S AW HE AR, (E-mail) 2372765736 @ qq. com, culture, and the proportion of regenerated plants was
RIS —EE 1. 11%. Flow cytometry identified two types of regenerated

BIAEE BFM, (E-mail) chuntaoq@ njau.edu.cn plants, diploid and mixoploid. Compared with the female
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parent, the leaves and flowers of diploid regenerated seedlings were smaller, plant growth was weaker, fruits were rounder,

and average pollen vigor was lower. The genetic variation coefficients of the S, generation of the diploid regenerated plant R3

and the female parent Earl’ s Darling were compared, and it was found that the genetic variation coefficients of the indicators

of the R3 S, population were far lower than those of the female parent Earl’s Darling S, population. Two pairs of polymorphic

simple sequence repeat (SSR) primers CMATN240 and CMCTN71 were selected to perform genotype analysis of the R3 S,

population, the results showed that the 20 R3 S, populations were all homozygous. Morphological identification and SSR mo-

lecular marker identification analysis showed that the regenerated plant R3 obtained in this study was a double haploid. The

regenerated plants of muskmelon were obtained by distant hybridization and embryo culture. The results of flow cytometry,

SSR marker analysis and genetic variation coefficient of S; population traits show that the regenerated plants are doubled hap-

loids.
Key words :
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Table 1 Names and corresponding sequences of primers with poly-

morphic markers

Elk/EAS EM514(5'—3") K51 (5—3")
CMATN240 GAACACACACAAAAATGAG AAAGGGAAGATTCTAGTTG

CMCTN71  TCAATTTTTGCCAAACAAGC CAAGGACACAGATTTAATAC

2 HR5Hr

21 BRRIGEGHRZLRERIN
PAVHERRE SRR ACAS  of BT 68 ir i 4 HEA T 5203
X1 P R AT IR IR ANIRIRAL R R VA 2 FAb B
N2 2 F7R 2 FAb BT SR R AR SR R 28 57 3%
AR R FHRT B ME 3 d W5 & B, Ak
RN 05 IRIRAR IR R AL F 2 S v 1 RIICAY AL 2R
AR AR IRARNANIR 73.33% , g nl L e i xR
FTIEG M, VR AL SR AL B AT DL g A SR
T AR T BBER,
R2 BRELRRBBOTEEFZLRENHIN
Table 2 Effects of applying 4-chlorophenoxyacetic acid on fruit set-

ting rate of melon

AR (%) ™ (%)
7 30 0 0b
= 30 22 73.33a

[ FV B AR A A/ NE TR 22 53 8.3 (P<0.05) .

22 BREFMEHETE

FEHy 28 d Ja, SRR 22 ANEIRR 52, B3k
359 R, BRCR AR TR AE MS [ A BE 57 3k
FREFR 10 d JE ST R R R K R AT LAY
SR LA) ARSI SR 7 d R W RO, W
RHZFE(EB) A 4 ASIREE L G R 12
MS $EFRE R RIS X R TR, R
PR & SR, o il e 440 R1.R2 .R3 R4, %4t
TR, FEAEAR AR G R 1.11%,

wE 2 iR, DNA JReCHi i 345 14 4 #k
FRAEREE DA A S, DU 45 5 | A AR [
AR AR FR AR, Horh R3 R4 %K R1
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Fig.1 Materials in different states
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Fig.2 Ploidy identification of regenerated plants
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Table 3 Average pollen vigor of melon with different genotypes

FELEAEREL  FITEAERR SFRERNE

R (CHD) (k) (%)

By 4 535 4 121.00 109.00 90.20a
R3 115.67 71.34 61.67b
R4 48.66 30.00 61.65b

R3 Ré G735 & ARG (A1) o R 91BCm Jo b A AR /NS
FERA TN 22 5 5.3 (P<0.05)
24 RIEXSREFMHERE

FeFZEAIR R3 (R4 84T HACBFR, 45 H A S8
B 3 JRMEdE, 5 3 AHEAEENY 1 JRMEAE, B2AD 45 d
JE L R3 RM T ANREE, BRI ARAT 20 KA A AT
R4 AEARDOUA 1 AL, A S AR IR . AT Xt %
ARG Wik 4 S A FHEMIBR R3 S AU 1
CIEEREY S SN 1 UL R e A BT R 2 Vi

AR RZBT, R4 TLIE R3S ARREAR
IR ZRHL e R R R R I 5 A A8 S 2R e /)
TRTE Wk 4 S ACREAR, A8 5 R A SR MR 0L I
BB AR SRR BN AR S R B R A IR AR AE
BN S RS SRR S5
2.5 R3 B% S, KK SSR #Rid 51

M 30 XF 5| 9y v i BE 2 7E B AR B ik 4 R3
SACHEE AR A LB M5 CMATN240 , CM-
CTN71, FIF 2 4~ SSR FRic X B A< faf 4 Hp ik 4> R3
SRR TAT RS2 B, Gl 4 B Ji iy B A B
B TR YR AL (e G AL ) LT 20 Bk R3 SR
FEORS Sy oy B (LG L) o e mT WL, R3 L
BRI BT TEARRF ST R SRR
SN 0.28% [ BUERAE RS (1 B ) /4% B D 4L
(359 %i)x100%=0.28% ] .,
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Fig.3 Comparison of the morphological characteristics of the female parent Earl’ s Darling and regenerated plants R3 and R4

F4 FMEHZES S, REBEEK RS S, KW ERERSFT
Table 4 Character variation analysis of the S, generations derived

from Earl’s Darling and regenerated plant R3

, bR Wl TRRH
S TR ) (em) (%)
B[k 4 S 1% 718 B 0.47 5.23 9.07
EXill 0.13 1.03 12.84

fooNURN 1.84 25.20 7.14

RMSE 1.52 19.45 7.73

R3 S, 1t Ay AR 0.28 5.10 5.50
ZEH 0.07 0.94 7.15

BARME 089 24.61 3.64

foNUN 0.59 18.43 3.18
R3. Bl i sk A B AR AR R AR ( A5 A) o

3 v

AT IS 38 A B 428 25 G SRR AT )R
BRI B A , 4 58 T & TOSCRAA R 1 55
FigAe, T RIHE IS bR B R R
HEEE Y, HFTE N MRS SR 58 SR 2
K R T T RS B A U IR A, FEASR
B, i 2k 22 A8 AR A MR E R 0.28%, 5 ik ik £
SR AR SRR RS K (0. 29% ) ML, 11K
FREE S RE Y 1. 09%, SR, AWFSE A DL

M21234567891011121314151617181920
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B
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Fig.4 Electrophoretic results of simple sequence repeat ( SSR)

markers in R3 S; population
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