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Abstract: Rind hardness and flesh color are important target traits in watermelon breeding. Previous studies have mainly
focused on the genetic mechanism of these traits, but there are few research in molecular breeding. In order to verify the
applicability of relevant molecular markers and screen for excellent germplasm resources, genotypic analysis was per-
formed on 38 watermelon germplasm resources using publicly reported molecular markers closely linked to watermelon
rind hardness and flesh color. By combining texture analyzer-based rind hardness and flesh color phenotypic identifica-
tion, 17 crack-tolerant breeding materials, 27 bright-red- flesh breeding materials, and 16 breeding materials combining
both crack tolerance and bright red flesh were selected, including 7 small fruit and 2 middle fruit types. The genotype
matches the phenotype (except K20), indicating that the tested molecular markers are suitable in watermelon breeding
materials screening. This study provides basis for molecular marker assisted selection to promote watermelon rind hard-
ness and flesh color in the next step.
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12.1 DNA4I FEH4 DNA $#2HUCRH S R 1)
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Bl VAT 5 P 1% PR B8 IR R vl 2 Rl A U R it 5
£, FIH Nanodrop 2000 #ll 5& W Y6 AE ODae/ ODaso J2
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122 RERZHERER BKE 30~35d, X
3G A SR ST FH T R Rl A R SR PR B M . R
B A FE K B TA XTplus Jii #4400 %2 , BLEF T P2
(2 mm B AR BRI PR k% 258 0 75 IR 57 B B
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& % : KASP master mix 5 uL, 5| ¥17E &%) 0.5 uL,
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THAR M 10 min; 95 °CAE 14 15 5561 °CIE K 60 s, 10
ANMEIE BN E I IR KR FEIK 0.6 °C 95 °CA%
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20 min, 80 °CAZE 20 min. FEVI =2 1.5% 5 5
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Table 1 Primer sequence in experiment

ElEZEAR S 5197518 SIFF(5-31 S0k
Primer name Primer direction Primer sequence(5-3") Reference
KASP-M3 F GAAGGTGACCAAGTTCATGCTATC [4]

AAGGAACAGATCGGGGAG
KASP-M3 F GAAGGTCGGAGTCAACGGATTATC

AAGGAACAGATCGGGGAA
KASP-M3 R ATCTGACCTCAATCTCAATCGCT
CAPS-Phe226 F TGGAGAAAGCAAATTGAGCGAGCGATA [8]
CAPS-Phe226 R CCTGCTGTTCCACCAATTCCAACAACT
InDel27-fc6 F GACCCTGCATACGAGCCT [12]
InDel27-fc6 R GGGATTGGAGCTGGAATT

ot R A Li %™ IF R 1 InDel 47 i (In-
Del27-fc6) (£ 1D . PCR JR NA% % : 1.0 pL DNA #i&
B, 1IE S 1A 51904 0.5 pL (100 pmol - L', 10 pL 2 x
Tag Master Mix, ddH,O M@ %2 20 pL. MNAEF N :
94 °CTi A 1 2 min; 94 °CAEVE 30 5,58 °CIE K 30 s,
72 °CHEfH 1 min 30 s, 3L 35 MEH ;72 °CLEfH 8 min,
4 °C{#47. PCR =% 8% K NI Bt A o
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P51 41.249 kg - cm?, KHAR 77z, KASP 6
GiRER, 1T M EIER A aa (B 1 1 IE 6
=M, RO K, 6 FEAE A T 42.949~
67.245 kg - cm?, 118 53.855 kg~ ecm?; 8 #3 F1 K13
RN ab (B 1t =), RPN 21
B, B AH A T 32.474~38.503 kg - em?, P 1 1H
35.966 kg-cm”; 13 A MPRHE R B4 bb (] 1 HhéR s
=T, Bk 34 5 K20(H# & 37.055 kg-em™) , HoR
12 3 35 3 3 9 BUAK A 2, B8 52 A A T 24.177~
30.759 kg-cm?, V341 27.262 kg-cm”.
22 RAGESFRICHEN

ZAM B R ABE R WK 2. CAPS-Phe226

2 4 6 8 10 12 14

16 18 20 22 24 26 28 30

W15 5 Fluorescence (465-510)
T EALBR R IR FAM 28605 5 HE , PARFR 2 7n HEX 98615 S AHNHE ; 36 (5 = M aa JERIRL, ARR m AT RL s 20650 ab JERAY,

R EEMEREEL S bb JEDR A ACFRARIELER L .

Note: The horizontal axis represents the relative value of FAM fluorescence signals, and the vertical axis represents the relative value of HEX

fluorescence signals; The blue triangle is aa genotype, representing high rind hardness material; the red triangle is ab genotype, representing medium

hardness material; the green triangle is bb genotype, representing low hardness material.

1 38 MR EE R KASP #RIC 5 BUE
Fig.1 KASP genotyping of rind hardness of 38 materials

« 25 .



I D& = 50 ih JE #38%

#2 SEHMBRERERR
Table 2 Phenotype and genotype of the test materials

95 7 5 A i 2K
Tﬁ\lﬁoj.5 f\?jme iéiiﬁiiness /(kg-em™) i%e]:?fir KASP-M3 CAPS-Phe226  InDel27-fc6 ”lj";;;
1 L006 54.887+3.077 #£4T Scarlet red aa I ss /INRAY Mini fruit
2 L0012 51.308+1.356 41 Scarlet red aa T ss /NRTY Mini fruit
3 WF11 28.102+2.436 21 Scarlet red bb T ss /N Mini fruit
4 WF12 24.177+1.825 21 Scarlet red bb T ss /N Mini fruit
5 N120 35.503+4.044 4T Scarlet red ab I ss /INRAY Mini fruit
6 L0017 48.494+3.041 £ 4T Scarlet red aa T ss /N Mini fruit
7 L1004 50.857+3.621 £ 4T Scarlet red aa T ss /N Mini fruit
8 WF03 38.503+1.742 £ 4T Scarlet red ab T ss /NRTY Mini fruit
9 WF04 51.469+2.743 £ 2T Scarlet red aa T ss /NRTY Mini fruit
10 NX256 55.075+2.358 4T Scarlet red aa T ss KA A Big fruit
11 NX494 62.407+3.338 4T Scarlet red aa T ss KAEA Big fruit
12 N30 27.177+1.008  Yellow bb yy /NRAY Mini fruit
13 NX467 24.196+1.877  Yellow bb yy /NR T Mini fruit
14 N38 33.854+2.224 # Yellow ab yy /NR A Mini fruit
15 N119 37.293+3.055 # Yellow ab yy /NR A Mini fruit
16 NX482 36.011+2.013 # Yellow ab yy /NR A Mini fruit
17 N93 62.730+3.421 4T Scarlet red aa I ss /NR A Mini fruit
18 WF17 25.107+1.078 4T Scarlet red bb ss /NR A Mini fruit
19 N13 54.659+4.245 4T Scarlet red aa T ss /NRA Mini fruit
20 WF18 27.107+1.779 4T Scarlet red bb I ss /NS Mini fruit
21 K8 51.720+3.009 i1 Scarlet red aa T ss Hp A Medium fruit
22 K9 53.185+3.005 41 Scarlet red aa T ss b L7 Medium fruit
23 NX445 67.245+2.276 521 Scarlet red aa T ss KEH Big fruit
24 L004-1 51.805+2.233 i1 Scarlet red aa T ss /NRAY Mini fruit
25 K3 29.759+1.557 HH4T Coral red bb I cc H A Medium fruit
26 NX403 42.949+3.707 4T Scarlet red aa T ss KM Big fruit
27 K3-1 30.759+1.664 ML Coral red bb T cc A Medium fruit
28 NX226 27.804+1.997 4T Scarlet red bb I ss /N Mini fruit
29 NX443 32.474£3.112 {21 Scarlet red ab T sc K Big fruit
30 K1 38.179+2.256  Yellow ab yy A 7 Medium fruit
31 L0011 50.919+2.012 641 Scarlet red aa T ss KET Big fruit
32 K2 29.013+1.793 2T Scarlet red bb T ss /NRTY Mini fruit
33 N26 26.888+2.508 4T Scarlet red bb I ss /NRA Mini fruit
34 K20 37.055+1.449 # Yellow bb yy 7 Medium fruit
35 NX437 35.910+1.221  Yellow ab yy A S Medium fruit
36 N45 27.055+1.875 fif 2T Scarlet red bb T ss /N Mini fruit
37 K12 54.720+3.009 W4T Coral red aa r cc KRR Big fruit
38 K21 51.105+2.012 4T Scarlet red aa T ss KA Big fruit

VE: it (aa) , 7 %2 (bb) , Z¢ 6 (ab) s TR Cyy) , 2L IR (rr) s B2 IR Css/se) , B4Rl Cee) o
Note: Cracking resistant (aa), cracking susceptible (bb), heterozygous (ab); Yellow flesh (yy), red flesh (r1); Scarlet red flesh (ss/sc), coral

rend flesh (cc).
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o), WA R AR T AR g A S5 R
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InDel27-fc6 Fric K il 45 5 0L & 3, PCR =41
5 TR0 I B g Jie = A 3 R 28, o 179 bp 4%



123

ET777 555 VE IR B AR LR R A B K 43 T b i €

A BT HF 5T

v
1179 bp

1594 bp

7 :M: marker; 1~38 NSRS 5 .
Note: M is DNA marker; 1-38 is code of the test materials.
2 38 MR RAENE R CAPS #RiCHIMER
Fig. 2 CAPS marker result of flesh color of 38 materials

M
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Bubbaddabbibaatining, agrauiye

179 bp 167bp “ X 179 bp+167 bp W 150 bp
7 :M: marker; 1~11.17~29.31~33.36~38 N4 R WH R 45
Note: M is DNA marker; 1-11.17-29.31-33.36-38 is code of the test red flesh materials.

3 30 R ERAM A InDel FRICIMEER
Fig. 3 InDel result of 30 red flesh materials
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