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Genetic similarity analysis of watermelon germplasm resources and mo-

lecular identification of fruit hardness and disease resistance

WAN Lili, ZENG Hongxia, TANG Mi, WANG Zhuanrong, REN Jian, WEI Jiaqi, QU Jiuhong, XIONG
Jianshun

(Wuhan Academy of Agricultural Sciences, Wuhan 430345, Hubei, China)

Abstract: Abundant and elite germplasm resources are a fundamental prerequisite for advancing watermelon breeding
programs. This study utilized a 2K watermelon liquid chip to conduct a comprehensive genetic similarity analysis of 44
watermelon germplasm accessions. The results revealed that the genetic similarity coefficients among the accessions pre-
dominantly clustered ranged from 0.5-0.8. Based on a genetic similarity value of 1.000, a pair of germplasm resources
was defined as the same germplasm or inbred line, thereby streamlining the core resources to 40 representative germ-
plasms. Furthermore, employing a genotype-phenotype association approach, the specific loci associated with key fruit
quality traits were focused. Based on the genotypic data for the rind crack resistance-associated locus Chr10 2681123 (in-
STTCTTCGATC) and the flesh firmness-related loci Chr06 13317084 (AA) and Chr06 12831389 (GG), and integrating
phenotypic thresholds (rind hardness=12 kgf" cm’, flesh firmness=2 kgf-cm™), 24 accessions with notable rind crack re-
sistance and 13 accessions exhibiting high fruit firmness were successfully identified. Given the paramount importance of
soluble solids content(SSC)as a core determinant of fruit quality and marketability, this trait was concurrently evaluated.
This multi- trait screening strategy was designed to isolate elite germplasm that combines the desirable attributes of a
crack-resistant rind, firm flesh, and high sugar content, facilitating their simultaneous improvement in breeding. Addition-
ally, molecular marker analysis was deployed to screen for resistance to major diseases, including Fusarium wilt, anthrac-

nose, powdery mildew, and cucumber green mottle mosaic virus(CGMMYV). Correlation of these molecular profiles with
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seedling-stage disease resistance phenotyping enabled the selection of germplasms demonstrating single or multiple dis-

ease resistances. This research provides a valuable and well-characterized germplasm foundation, significantly aiding the

coordinated enhancement of fruit quality and disease resistance for watermelon breeding in future.

Key words: Watermelon; Germplasm genetic similarity; Rind crack resistance; Flesh firmness; Disease resistance molecu-

lar marker
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Table 1 The informations of 44 watermelon germplasms

B kY ES S T FRUE et
Material No.  Botanical classification Germplasm source Germplasm type
GR28 FE PR i AR AR, AR R, SRR 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
JC-5 FB5EK i AR, RN R, R 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 1.5-2.5 kg
GR21 FSaiIN L AR RN R, LR & 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 1.5-2.5 kg
G38 S IN A AL R, LR, AR & 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
WN8-1 FeBr 7R i mt AR AR, ANE, BRI E 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination, red
flesh, fruit mass with 1.5-2.5 kg
21C48 FeBr e i mEARERZ R, AR, LT E 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
G62 EE AT el A AREAZ R, LA R, LB 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
G116 PSRN ] AR, AR R, LR i 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
D66 g AU rhE T AREAZ R AR R TR 1.5~2.5kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
yellow flesh, fruit mass with 1.5-2.5 kg
G4l Ay I A ER, LN, R 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 1.5-2.5 kg
G37 AT i HHARELR, AR, R 4.06.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
W20-12 BB 7 i EAREZ R, RN, R 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 1.5-2.5 kg
FUW FeHrvE K i AR EZ R, AR, R E 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
ZCHY1 PSRN L T L F L BRI GR) , LA/, AL 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Hybrid Zaochun Hongyu type, red flesh, fruit mass with
1.5-2.5 kg
G36 Fehr v K L A E R, LR R, AR & 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
NBT1 R HhE AT LURF AL i) , LAY, B LS i 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Hybrid Nabite type, red flesh, fruit mass with 1.5-2.5 kg
21C33 FB5vE K i AR, LR R, LR 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination, red
flesh, fruit mass with 4.0-6.0 kg
T2-53 PEa=TI)IN rhE AR ESZ R AR, R BTR 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination, red

flesh, fruit mass with 4.0-6.0 kg
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Table 1 (Continued)
MER S kYN FFRYE Ghie it
Material No.  Botanical classification Germplasm source Germplasm type
21C46 e I SES] At AREAE R, LA R, LT 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination, red
flesh, fruit mass with 4.0-6.0 kg
WT20-43 FEIN I AR, R R, AR & 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self- pollination,
red flesh, fruit mass with 4.0-6.0 kg
21C22 ks v K i mtARARE R, AR, AT 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination, red
flesh, fruit mass with 4.0-6.0 kg
ZJ84F B pE K i FATF 8424 XU R R, AL Hybrid, BRI i 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China 8424 modified type, red flesh, fruit mass with 4.0-6.0 kg
D65 Ea =TI SES) AR E A R/ R GL), AN, U R 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination
Huangxiaoyu -type, yellow flesh, fruit mass with 1.5-2.5 kg
ZXG1355 i F R A HFAEVER
Citrullus amarus Schrad Zimbabwe Wild germplasm
E169 FER I i AR, R R, R 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
red flesh, fruit mass with 4.0-6.0 kg
Cl5el PEa=TIIIN SES] A ARE AR AR, ARLBTR: 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
red flesh, fruit mass with 4.0-6.0 kg
21Ce2 FoeBr G K i mtARARZ R, LA R, BT E 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
red flesh, fruit mass with 4.0-6.0 kg
21C15 e e i mtARAZ R, AR, B E 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
red flesh, fruit mass with 4.0-6.0 kg
GR20 FBr P i EHARERZ R A RNE, R E 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg
1 PSRN H AR, RN R, R i 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg
G150 IR el AR SR SRR, HUR R 1.5~2.5 ke
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
yellow flesh, fruit mass with 1.5-2.5 kg
GYl4 Fehr v K I A R, R R, AR E 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
yellow flesh, fruit mass with 4.0-6.0 kg
GR14 ks v K i mt AR AT R, AN, BT 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
yellow flesh, fruit mass with 1.5-2.5 kg
GS2 ERaiii 1IN i EHAREZ R, AN, L 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
yellow flesh, fruit mass with 1.5-2.5 kg
B7-55 FE PN EHE J4 25 Fl Sugar Baby (i), ZL A 5L, B L) & 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai America Hybrid Sugar Baby, red flesh, fruit mass with 4.0-6.0 kg
WNS8-2 ks v R i mtARARE R, AR, AR 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg
21C37 FEA I i AR EZE R RN, AR & 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,

red flesh, fruit mass with 1.5-2.5 kg
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Table 1 (Continued)
MRS kBN TSRS s 1Y
Material No.  Botanical classification Germplasm source Germplasm type
GS84 FB5 K [ AR, R, R 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generation self-pollination,
red flesh, fruit mass with 4.0-6.0 kg
GS28 FBr P i FEAREZ R A RNE, R E 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg
HRI15 ks iR i mtARAE R, AR, AR 1.5~2.5 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai China Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg
56-1 oA P VE TR A AR
Citrullus amarus Schrad Zimbabwe Wild germplasm
57-1 Fehr v K S Fe A Pty BT Cae ), HE AL R L, LR B 4.0~6.0 kg
Citrullus lanatus (Thunb.) Matsum. & Nakai America Hybrid Charleston, orange flesh, fruit mass with 4.0-6.0 kg
WM LRI LA LSEEYIPIN
Citrullus amarus Schrad Zimbabwe Wild germplasm
WT20-16 FEAIN i R E A R LN B R 1.5~2.5 kg

Citrullus lanatus (Thunb.) Matsum. & Nakai China

Inbred line with more than eight generations self-pollination,
red flesh, fruit mass with 1.5-2.5 kg

2765 N5 A TR 11 46 Y tadh i 2 2Pk SNP
AL RFN 4 A InDel 07 5, P35 55 G ik 4 251.7
AFRIC, B Mb 7.53 4N SNP FRid , i {5 3L K 41 78 o5
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AR ) 0 B St FHEE 2 i R 2R (e v ot o) DA M 42
WRIG SRR B . () SCFEME . B 300 ng G
A4 1 DNA, TN B oK i 18 Z B 2.6 uL, oK
B N R 4 uL,ddH,0 FMEE 20 pL. AR5
HEAT 37 °CALFE 30 min, 72 °CAEPE 30 min. ARG
1) DNA & 3d Ruifg 2 5 18 3% A | DNA
FERENE 2 uL, 20 8 ul, $23k 4 uL, ddH,0 #hE =
20 pL,22 °CA4b ¥ 60 min. K i A J5 () DNA F Bt
B e e —if, FIH PCR ¥ 14K Index A& T
TP A 7 B T AE 25 He Sk (1) DNA | BL Mg wiig I
F 56 B IR SCEE S5 A6 o I ON S T R W AT B35 e VR
SIRF SR RAT AN | Bk . Al ik s 1A E]
FEAIY) DNA SCPEAT S EIR G - G RATHR .
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Table 2 Primers sequence for PCR

[Ny it NS 514
Marker name  Forward and reverse primers for amplification
7716_fon 7716_fon-F:5-TTAAAAATCATCTCCTCTTTAAAACTATT-3'
7716 _fon-R:5-ATATATTTGGTCTCCGAGTGTTCAA-3’
CL14-27-9R  CL14-27-9R-F:5-TCTCGGATAAGAAAGCTTCCAA-3'
CL14-27-9R-R:5-CGTTCGTCAAACCCAACTACAA-3’
PMR2.1 PMR2.1-F:5-CTTTTGCTTGCATTGTGCAT-3’
PMR2.1-R: 5-“GGATGCAAAGGAGCTGTTTC-3’
CGMMVR CGMMVR % {7 F3i 514 1 Allelel-specific forward primer: 5'-GAAGGTGACCAAGTTCATGCTGTCCGAAAAGGCGTAC-

CA-3'

SEA7 U514 2 Allele2-specific forward primer: 5-GAAGGTCGGAGTCAACGGATTGTCCGAAAAGGCGTACCG-3’
38 FH R 35514 Common reverse primer: 5~ AATGAGAAGGGCAAGCATTC-3'

24 h, 1% R 2 —BUG R, FEF T KR 0 5L
o, K IR ORIE o R B I R T R T TR R4
30 Bk, Peif iR R IR NN 1004 emL i 2595
B AP B 15 min, R G R R EE R
B,28 cCAK,3 d Ja B A W K R AEOL, BitEbs
HES 40 5 A5 B8 7V 8 S5 V2 H P FH A) SR
FE B R JE 5 1T 1 PO TN B 2 2y ELIEI oK
FA 8% 25905 B A 10° A e mL 4 AR 78 7 5 VR
AR b B 7 d S A IR IS O, B AR
Tl 30 AN ELAR , FUFRHES H Ah EREEC T8 T
S5 15 P R R RRE B R 0 B - RS E  R
IR TR P 7 Y VR W e T I R T, B R
30 N EURR, AN S BT 28 °C/20 °CCH /B AR T
FEN T0% I35 72 = N, M 2~3 J8 7850 Wi e » 1%
HEAR m) W S5 7 VR AT BUIE VP4 o BRI DA e X AT
BRI B R WA A T 95 B 78 B bk e
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K H GraphPad Prism 8.0 #EAT/E B 0 #r. ioi4%
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FEARL, <0.45 R BH =1 44k, R I, 162 5 B o 144531
e A AL CABL 2R % = 0.9) AR HH AL B A ABL &
B < 045 KM TN . T2-53 1 G37, D65 F1 D66,
FUW.WT20-43 1 21C46 Fft Jii [a] 382 4% A1 AL R 2N
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Note: A. Genetic similarity coefficient; B. Phylogenetic tree.
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Fig. 1 Genetic similarity of 44 watermelon germplasms
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G36 1 G62, WN8-1 I WN8-2, WN8-2 il J1,G36
M WT20-43, G36 1 FUW, G38 1 WT20-43, G38

1 FUW, G62 1 WT20-43, G62 1 FUW, 21C46 Al
G36.G38,21Ce2 Ml Cl5el HIAHML R E AT 0.90~
0.96, X & = B AR LA PR o AT RE NIk ik R . XFT5t
A8 FEALFE ARG (1) o 5 6F CREAL 5 #0<0.45) , ZCHY 1 1
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WM LR A 0.355 5, & 50 B P B iR Al , =W
W B TS S AL. BEA, ZCHY T AT 56-1 AH
AR N 0.357 0; ZI84F Fl WM ML R E N 0.394
3;ZJ84F F1 56-1 fHAL R %N 0.395 5. ZCHY1
57-1 HIAR BN 0.435 4. 3 SR ABLURE A R 5 K
ZCHY1.WM F1 56-1 55, H i WM B 4E M5 2438
ReMin ZCHY 1. ZJ84F Z 7K. WM BFAETE S
56-1 ff A AL 2 %3k 0.980 6, 15 5 At A i 4

22 ARRIMRS FRCEEMRREE
W 3 FE 2 fros B oS e g5 S R
55 A7 s DR R N R Y O AT R BRI, K2
B 8 <10 kegf - ecm (AT RIAE Chr10 2681123
frmi 44 TT, 80 & %% & T/insTTCTTC-
GATC . % B 1 & =12 kegf-cm [/ {E Chrl0
2681123 £ g2 24l 4 insTTCTTCGATC ) 78 JIVRH i
A 24 43, i1 GR21.G38.WN8-1.G116.D66.G41 .

ZCHY | ZER 850K, /W WM ATRER — ML) W20-12. FUW. G36. 21C33. 21C46. WT20-43.
EPAEREA, SRR BB D65, ZXG1355. 21C15. GR20. GR14. B7- 55,
#*3 REMHEMRAEEEEDRRENE
Table 3 Genotype and phenotype for rind hardness and flesh firmness
R R %B&T@Eﬁﬁ %Bﬁﬁﬁﬁ IR L AL A SRR FE A A AT
Material name Rind hardness genotype Rind hardness/ Flesh firmness genotype Flesh firmness genotype  Flesh firmness/
Chr10 2681123 (kgf-cm™) Chr06_13317084 Chr06_12831389 (kgf-cm™)

97103(CK) TT 9.07 TT AA 1.19

GR28 TT 9.36 TT GG 1.09

JC-5 insTTCTTCGATC 11.06 TT GG 2.12

GR21 insTTCTTCGATC 17.88 TT GG 2.18

G38 insTTCTTCGATC 17.38 TT AA 2.19
WNS-1 insTTCTTCGATC 12.65 TT AA 1.63
21C48 TT 8.62 TT AA 1.50

G62 insTTCTTCGATC 11.85 TT AA 1.15

Gl16 insTTCTTCGATC 19.64 TT GG 1.56

D66 insTTCTTCGATC 12.30 TT GG 2.35

G41 insTTCTTCGATC 17.24 TT AA 1.73

G37 TT 12.84 TT AA 1.24
W20-12 insTTCTTCGATC 18.00 TT AA 1.21

FUW insTTCTTCGATC 20.95 TT AA 1.28
ZCHY1 insTTCTTCGATC 8.64 TT AA 1.74

G36 insTTCTTCGATC 13.41 T AA 1.45

NBT1 TT 11.18 TT AA 1.76
21C33 insTTCTTCGATC 16.56 TT AA 1.70
T2-53 TT 7.42 TT AA 1.34
21C46 insTTCTTCGATC 22.03 TT AA 1.39
WT20-43 insTTCTTCGATC 20.13 TT AA 1.28
21C22 insTTCTTCGATC 11.45 TT AA 1.37
ZJ84F T/insTTCTTCGATC 13.46 TT AA 1.44

D65 insTTCTTCGATC 15.80 TT GG 2.42
ZXG1355 insTTCTTCGATC 34.15 TT GG 7.47

E169 T/insTTCTTCGATC 8.21 TT GG 2.17
Cl5el T/insTTCTTCGATC 8.33 TT GG 2.34
21Ce2 T/insTTCTTCGATC 7.95 TT GG 2.22
21C15 insTTCTTCGATC 24.30 TT AA 2.93
GR20 insTTCTTCGATC 21.45 TT GG 3.49

J1 insTTCTTCGATC 10.73 TT GG 1.97

G150 TT 7.65 TT GG 2.01

GY14 TT 8.50 TT AA 1.27

- 14 -



X B&HF 5T

5523 JITANE 58« PG IR 5 B3 Y84 AR AU 0 A B SR SR FE 5 100 7 145 5
£3 &)
Table 3 (Continued)
SR %Eiﬁﬁfi*ﬁ"ﬁ %&Tﬁ}ﬁ R FE L A R A P
Material name Rind hardness genotype Rind hardness/ Flesh firmness genotype Flesh firmness genotype  Flesh firmness/
Chr10_2681123 (kgf-em™ Chr06_13317084 Chr06_12831389 (kgf-em™)

GR14 insTTCTTCGATC 16.18 TT AA 1.87

GS2 TT 7.15 TT GG 1.25
B7-55 insTTCTTCGATC 17.58 TT AA 1.59
WNS-2 insTTCTTCGATC 9.69 TT AA 1.72
21C37 insTTCTTCGATC 13.21 TT AA 1.36
GS84 TT 8.79 TT AA 0.95
GS28 insSTTCTTCGATC 12.69 TT AA 3.67
HR15 TT 10.67 TT AA 1.24

56-1 insSTTCTTCGATC 35.63 TT GG 9.42

57-1 insTTCTTCGATC 18.50 TT GG 2.63

WM insTTCTTCGATC 25.10 AA GG 18.21
WT20-16 insSTTCTTCGATC 16.10 TT AA 2.31

21C37.GS28.56-1.57-1 . WM. WT20-16. {H&4 5
TG G ICM 5T ZI8AF 2 A5 13.46 kgf-em™', 7E
Chr10_2681123 7 & & %% & T/insTTCTTCGATC;
ZCHY1 R 4 £ °F- 19 8.64 kgf - em™, £ Chrl0_
2681123 fif s /& 4l & insTTCTTCGATC , iX K £ 7
FI CIERF4 3 IR 9 i [X 3 K] 98 AR I A — 3, v]
AE A DR O S Rz i 28 % b 2 ik DR 4 o, B — BRI
R R A AR . R AL AU Chr06_
13317084 /£ WM # Rl rhj2 AA, Ho R M K 4
TT, WM B P Al B4 18.21 kgf-em™, H ARl F
PIRERE <10 kgf - em™ , 38 B Uk A7 s 2% DA B 55 4
FE > 10 kegf-om™ PIRRBAHCHEE . K2 50t INFh i 71

A 40
T 30f
)
g &
E 2 20r
]
K S
=
- 10 2&
g
o~
| | |
insTTCT TT T/insTTCT
TCGATC TCGATC

R =2 kef-cm™' ] Chr06 12831389 i 5 A4l
A GG, 75 Al i 78 S B <15 kef - em'' 1)
Chr06_12831389 fi ri N 4l & AA. 4 F P Al
J =2 kef-em' 3 Y [6) B SR #4375 Chr06
12831389 ¥ GG K B [ Rk LA 13 43, 40 JC-5.
GR21. D66. D65, ZXG1355. E169. Cl5el. 21Ce2.
GR20. G150.56-1.57-1.WM. {HAAFLEAN 51 Ff )i R
PRV B2 IR 1207 i %) 25 R AR OB S A w400 3 ]
Ae/e RN SNP 73 Fhric HFJE Ei R BER ) R AR R
AR M A 5 ThREAL s AR B P4l

PE TR 5 SR R A 5 P A RE 5 A O ik DR B 3 AT
WE 2 Fros. (EPNE R, ol i E e & 2

B 10~
I v
~ sk
=)
=
% 6k
w2
< 9 L
® g ¢
= | anp ;
| |
AA

GG

7 : A, insTTCTTCGATC 40 45 52 (R 5 iz i i K 2 $=12 kgf- em™, TT £ B A1 T/insTTCTTCGATC 5 2 18 3 K% % <<12 kgf-em™. B.
AA FE R PR K 2 50<2 kef-em™, GG 3 K 7Y FLPIRH R K 2 %0=2 kef-cm's

Note: A. Most accessions with the insTTCTTCGATC genotype had a rind hardness of =12 kgf - cm™', whereas those with the TT and T/in-
STTCTTCGATC genotypes had a rind hardness of <12 kgf-cm''. B. Most accessions with the AA genotype had a flesh hardness of <2 kgf-cm™,

while those with the GG genotype had a flesh hardness of =2 kgf-cm™.
2

AMFBEREAMRAEESHELEER S

Fig. 2 Distribution of rind hardness or flesh firmness and their associated genotypes in watermelon germplasm
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R 4 2 A 7 LR B R0 40 18 4% 22 R R A 0o TR
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Table 4 Soluble solid content of watermelon germplasm

MR R

Material name

wH ORI [E YD
Central soluble
solids content/%

wOLF W] [E YD
Edge soluble
solids content/%

97103(CK)
GR28
JC-5
GR21
G338
WNS8-1
21C48
G62
G116
D66
G41
G37
W20-12
FUW
ZCHY1
G36
NBT1
21C33
T2-53
21C46
WT20-43
21C22
ZJ84F
D65
ZXG1355
E169
C15el
21Ce2
21C15
GR20
J1

G150
GYl14
GR14
GS2
B7-55
WN8-2
21C37
GS84
GS28
HRI15
56-1
57-1
WM
WT20-16

11.90
12.15
12.50
12.00
10.30
10.10
11.30
11.00
10.90
10.20
11.48
12.00
10.00
12.00

9.70
11.03
12.40
12.00
11.77
11.45
11.55
10.55
11.80
10.65

8.21

8.21
10.22
10.01
10.96
10.40
10.50
10.17
10.65
12.90
10.70
11.10
11.20
11.07
11.06
12.15
10.91

3.20

7.60

3.01
11.78

10.50
8.80
9.50

11.05

10.30
9.80

10.00
9.70
7.40
9.90

10.43
9.13
8.80

10.15
9.40
9.78
9.60
7.90
9.33
9.25
9.15
9.40

11.10
9.45
2.15
2.17
9.18
9.23
9.72

10.10
9.45
9.91

10.00

11.40
9.62
6.90
8.80
9.24
9.96
8.80

10.12
1.96
6.00
1.25

11.00
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Table 5 The result of genotype test and phenotype identification of watermelon germplasms

oy
BT 2R Fusarium wilt F1#19% Powdery mildew JRJEJR Anthracnose Efct/[rlr\l/{)\e/r%friiﬁmottle mosaic virus
: e )0 s o
Ml emmp iijyfe ST i’ifyi ST iiiﬁ ST
Genotype test \dentification Genotype test identification Genotype test identification Genotype test

GR28 S S S S S S S
JC-5 R MR S S S LR S
GR21 S S S S S S
G38 S S S S S S
WNS-1 S S S S S LR S
21C48 S S S S S S
G62 S S S S S S
Gl16 R LR S S R MR S
D66 S S S S S S S
G41 R MR S S H LR S
G37 R MR S S S S S
W20-12 S S S S R MR S
FUW S S S S S S S
ZCHY1 S S S S H LR S
G36 S S S S S S
NBT1 S S S S S S
21C33 R MR S S R MR S
T2-53 R MR S S S S
21C46 S S S S S S
WT20-43 S S S S S S
21C22 S S S S R MR S
ZJ84F S S S S S S
D65 S S S S S S
ZXG1355 R HR R MR S LR R
E169 R MR R MR R MR S
Cl5el R MR R MR H MR S
21Ce2 R MR R MR H MR S
21C15 R MR S S R MR S
GR20 S S R MR S S S
J1 R LR S S S S S
G150 S S S S S S S
GY14 S S S S S S S
GR14 S S S S S S S
GS2 S S S S S S S
B7-55 S S S S S S S
WNS8-2 R MR S LR S S S
21C37 S S R MR S S S
GS84 S S S S S S S
GS28 S S S S S S S
HR15 S S S S S S S
56-1 S S S S S S S
57-1 R MR S S S S S
WM R HR R MR R MR S
WT20-16 S S S S R MR S

W RPU 5 S. B HL 28 S0 (PO s HR. @it MR, Ht: LR, Bt
Note: R. Resistant; S. Susceptible; H. Heterozygous locus(Resistant); HR. Highly resistant; MR. Moderately resistant; LR. Low resistance.
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