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Pyramiding disease resistance genes by
marker-assisted selection in melon (Cucumis melo L.)

and ‘Baipicui’ breed improvement
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Abstract: [Objective] In order to provide a rapid selection method for gummy stem blight resistance in melon
pyramiding breeding and improve the resistance of ‘Baipicui’. [Methods] Single resistance source P1140471 and
P1420145 were used as the donor parents with the gummy stem blight resistance genes Gsb-1 and Gsb-6,

respectively. Commercial melon cultivar ‘Baipicui’ was used as the receipt parent to cross and backcross with the
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donor parents. Marker-assisted selection (MAS) and gradient spores vaccination identification (5x10° mL™,
5x10" mL™ and 5x10° mL™) were used in each backcross and self-cross progeny. In the first place, polymerization
resistance source 471-145 as the male parent to cross with ‘Baipicui’ to get the hybrid F;. Then, use the ‘Baipicui’
as the female parent to cross and backcross with the F; individuals which resistant to gummy stem blight highly
and contain two resistant genes. [Results] The results showed that: the polymorphism of molecular markers were
different among the parents. The PCR amplification of SSR marker CMCT505 could augment two specific
fragments of 219 bp and 190 bp in susceptible melon cultivar ‘Baipicui’ and single resistance source P1140471,
respectively. A 1 800 bp specific fragment was obtained with SCAR marker SGSBygy in resistance source
P1420145. The polymerization individuals could be amplified both fragments (190 bp and 1 800 bp) by CMCT505
and SGSBigq. From different kinds of molecular markers’ detection results to the BCsF5; generation, it could be
found that some individuals have had two resistance genes (Gsb-1 and Gsb-6), while few individuals had one
resistance gene. The single resistance source P1140471 and P1420145 showed lower resistance than polymerization
individuals and selective resistant to the different gummy stem blight biological strains(A and A;). The
performance of each plant in the field estimated that all of the individuals containing two resistance genes were
resistant to melon gummy stem blight, which was accordant to the expected result of molecular detection. Results
of disease resistance evaluation indicated that the markers developed in this study were efficient in selecting two
genes by MAS. In addition, the improved ‘Baipicui’ showed highly resistant to gummy stem blight and had better
agricultural characteristics. [Conclusions] This study developed a molecular marker-assisted selection system for
pyramiding breeding of melon. It also provided important intermediate materials and rapid selection method for
good quality, disease resistance and high yield in melon breeding.

Keywords: melon (Cucumis melon L.); gummy stem blight; marker-assisted selection; disease resistance;
pyramiding breeding
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Tablel Primer sequences used for marker-assisted selection

F:[K Gene 514 Primer Gkl HEBIRE B /IcM
Primer sequence Distance
Gsb-1 CMCT505 F: 5°- GACAGTAATCACCTCATCAAC-3’ 5.2
R: 5°- GGGAATGTAAATTGGATATG-3’
Gsb-6 SGSBig0o F: 5°-GTTGCGTTCTCTGCTTGGA-3’ 2.0
R: 3’-ATTCTGCTGTGGAGTTAATGGA-5’
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Fig. 2 PCR detection of resistance genes in parts of BC;F; individuals
A.CMCT505 Fric & il BCsF5 #7 B k& Hi = Al Gsb-1 45 5 The result of detection about resistance
gene Gsb-1 in parts of BC3F3 individuals by marker CMCT505;



B.SGSB 00 FRiC A Ml BCF4 #70 Bk & Hijmi R K Gsb-6 f45 B The result of detection about resistance

gene Gsb-6 in parts of BC3F; individuals by marker SGSBgyo;

M: bR Marker; S: “F1Jfi > Baipicui’s Ry: PI140471; R,: PI420145; 1-30: BCsF;

45 2. 4. 8. 17. 18. 24, 25 F1 28 ATH 14t 190 bp A1 1 800 bp 5 4H5 71t 4677, AT A #kk . Number
2,4,8,17,18, 24, 25 and 28 were pyramided individuals which could amplify two bands of 190 bp and 1 800 bp.
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Table 2 Disease ratings for gummy stem blight of different genotype materials

(k7S ek 5X10° mL* 5X10" mL* 5x10° mL*
Bacterial Material RI bk RI btk RI P
strain Resistance Resistance Resistance
R e 3.60° S 4.50° HS 4.90* HS
A PI140471 0.00° HR 1.90° R 3.10° S
PI420145 0.12¢ HR 2.30° MR 3.30° s
BC3Fs 0.75° HR 1.66° R 2.70° MR
=) 3.40° s 4.20° HS 4.80° HS
A P1140471 0.00° HR 1.84° R 2.81° MR
PI420145 0.00° HR 1.92° R 3.10° S
BC3Fs 0.69° HR 1.58° R 2.60° MR

F: DE—FIATENEFRRTESMEEE (P<0.05) . 2)HR:BHi; R:Hi; MR:tig; S:BF; HS: &k,
Note: 1)Values followed by different lowercase letters are significantly different at 0.05 level.
2)HR: High resistance; R: Resistance; MR: Moderate resistance; S: Susceptible; HS: High sensitive. The same as follows.
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Table 3 Resistance and fruit quality statistics of different genotype materials



) pott | R Fuit | RORFE | RS | SRR | RAERE | RAR | gy | #REEC
Material Resistance shape /kg Fruit I(kgem) Flesh fcm Flesh | i Flesh 1% (mg+100g™)
weight Fruit color thickness texture Soluble Vitamin C
crispness solid
content
1R S S Oval 1.5040.216 1.1440.082 515 Orange | 3.2140.135 Jis Fragile | 12.1040.516 10.3140.495
Baipicui
471-145 HR B A | 0.6140.107 0.7540.053 Fit5 White | 1.5040.101 Tfi Soft 5.32:40.185 13.8240.570
Cylindrical
BCsFs HR M A Oval 1.3340.190 1.06:40.071 & fs @ | 3.10490.124 i Fragile | 10.9140.460 12.4940.513
Light orange
3148
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