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Screening of melon germplasm resistant to Fusarium wilt and correlation

analysis of main agronomic traits

Liu Jiaxuan', Chen Shaoli’, Zhao Haidong'

(1. Dandong Academy of Agricultural Sciences, Dandong 118100, Liaoning, China; 2. Agricultural Technology Extension Station of
Liaoning Province, Shenyang 110031, Liaoning, China)

Abstract: To screen melon germplasm resources resistant to Fusarium wilt and explore the correlation between Fusarium
wilt resistance and major agronomic traits, this study conducted a seedling-stage identification of Fusarium wilt disease
in 48 melon inbred lines through artificial inoculation in 2025, and examined traits including soluble solids content and
fruit setting rate. Comprehensive evaluation was performed using correlation analysis and cluster analysis. The results
showed significant differences in Fusarium wilt resistance among the 48 melon inbred lines. Among them, TC14 exhibit-
ed high resistance (HR), 27 materials including TC3, TC5, and TC7 showed resistance (R), 11 materials including TCI,
TC2, and TC4 displayed moderate resistance (MR), and 9 materials including TC6, TC9, and TC16 were susceptible(S).
Correlation analysis revealed that Fusarium wilt resistance was significantly negatively correlated with fruit setting rate,
with a correlation coefficient of —0.326. Soluble solids content was extremely significantly positively correlated with fruit
setting rate, with a correlation coefficient of 0.462. Cluster analysis classified the tested melon inbred lines into four
groups. Group I had high soluble solids content and fruit setting rate but poor Fusarium wilt resistance. Group II had low
soluble solids content, poor fruit setting rate, and weak Fusarium wilt resistance. Group III demonstrated moderate solu-
ble solids content and fruit setting rate but strong Fusarium wilt resistance. Group IV showed high soluble solids content
and fruit setting rate, and strong Fusarium wilt resistance. The overall performance ranked as follows: Group IV > Group
I > Group III > Group II. The results of this study provide a basis for precise utilization of melon germplasm resources re-
sistant to Fusarium wilt and the breeding of resistant variety.
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Table 1 Evaluation of Fusarium wilt resistance in the tested melon inbred lines

g ORRERK P it g HRRER P L
No. Name O,f Disease index Dls,ease No. Name O,f Disease index Dlsjease
inbred line resistance inbred line resistance
1 TCl 30.00 MR 25 TC26 13.33 R
2 TC2 26.67 MR 26 TC27 11.67 R
3 TC3 13.33 R 27 TC28 16.67 R
4 TC4 31.67 MR 28 TC29 15.00 R
5 TC5 15.00 R 29 TC30 16.67 R
6 TC6 3833 S 30 TC31 13.33 R
7 TC7 16.67 R 31 TC32 18.33 R
8 TCS8 15.00 R 32 TC33 16.67 R
9 TC9 41.67 S 33 TC34 15.00 R
10 TCI10 15.00 R 34 TC35 13.33 R
11 TC11 25.00 MR 35 TC36 11.67 R
12 TC12 16.67 R 36 TC37 26.67 MR
13 TC13 25.00 MR 37 TC38 28.33 MR
14 TC14 6.67 HR 38 TC39 30.00 MR
15 TC15 26.67 MR 39 TC40 25.00 MR
16 TC16 40.00 S 40 TC41 13.33 R
17 TC17 41.67 S 41 TC42 48.33 S
18 TC18 31.67 MR 42 TC43 15.00 R
19 TC19 18.33 R 43 TC44 13.33 R
20 TC20 38.33 S 44 TC45 18.33 R
21 TC21 13.33 R 45 TC46 15.00 R
22 TC22 45.00 S 46 TC47 38.33 S
23 TC24 18.33 R 47 TC48 18.33 R
24 TC25 16.67 R 48 TC49 40.00 S
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Table 2 The soluble solids content and fruit setting rate of the inbred line of the tested melon
. ik w(ﬂvﬁ‘ﬁﬂ%%) gé%z; | e % w(ﬂ‘«‘@ﬁﬂﬁ%) élé%? |
No. Name Soluble solids Fruit setting No. Name Soluble solids Fruit setting
content/% rate/% content/% rate/%
1 TCl 13.2 73.3 25 TC26 11.6 60.0
2 TC2 12.1 76.7 26 TC27 12.4 70.0
3 TC3 13.2 73.3 27 TC28 12.2 73.3
4 TC4 11.1 63.3 28 TC29 12.1 733
5 TCS 12.3 70.0 29 TC30 11.8 76.7
6 TC6 11.8 63.3 30 TC31 11.1 80.0
7 TC7 12.1 70.0 31 TC32 14.2 83.3
8 TCS8 12.3 73.3 32 TC33 12.9 76.7
9 TC9 10.8 60.0 33 TC34 12.6 70.0
10 TC10 13.2 63.3 34 TC35 133 70.0
11 TC11 13.1 73.3 35 TC36 12.3 63.3
12 TCI12 12.3 60.0 36 TC37 133 70.0
13 TC13 12.2 66.7 37 TC38 12.2 73.7
14 TC14 13.5 83.3 38 TC39 13.9 73.7
15 TC15 10.5 63.3 39 TC40 12.1 63.3
16 TC16 12.3 63.3 40 TC41 12.2 76.7
17 TC17 13.2 76.7 41 TC42 12.2 60.0
18 TC18 13.2 70.0 42 TC43 10.9 63.3
19 TC19 133 66.7 43 TC44 12.3 70.0
20 TC20 11.8 76.7 44 TC45 12.3 66.7
21 TC21 12.8 73.3 45 TC46 12.7 73.3
22 TC22 14.5 73.3 46 TC47 13.2 66.7
23 TC24 12.1 76.7 47 TC48 11.8 733
24 TC25 11.9 70.0 48 TC49 133 733
#3 HLEXARIMMRNEXREK
Table 3 Correlation coefficients among the three traits in melon inbred lines

PEIR e SRR Ak VAT & AR
Trait Fusarium wilt resistance Soluble solids content Fruit setting rate
FiZPURYE Fusarium wilt resistance 1 0.037 -0.326*
W PE E A £ Soluble solids content 0.037 1 0.462%*
A HLAE Fruit setting rate -0.326* 0.462%* 1

VE* R HIEIRTE 0.05 A1 0.01 7K 535 A1 56

Note: *, ** indicate significant correlation at 0.05 and 0.01 levels, respectively.
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Fig. 2 Cluster analysis results of 48 melon inbred lines
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