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Analysis on the Inheritance of Resistance to Fusarium Wilt Race 4
and Cucumber Scab and Their Linkage in Cucumber WIS2757

MAO Ai-jun, ZHANG Feng, ZHANG Li-rong, WANG Yong-jian

(Beijing Vegetable Research Center, Beijing Academy of Agriculture and Forestry Science, Beijing 100097)

Abstract: [ Objective] Fusarium wilt (Fusarium oxysporum f. sp. Cucumerinum Owen.) and cucumber scab (Cladosporium
cucumerinum Ellis & Arthur) are two major diseases that cause significant disease losses in cucumber. It is useful for cucumber
disease resistance breeding to study on the inheritance of resistance to Fusarium wilt race 4 and cucumber scab and their linkage.

[ Method] The cucumber line WIS2757 (parent 1) and Jinyan No.2 (parent 2) and 98 F; lines from the cross of both parents were
employed for evaluation of the resistance to Fusarium wilt race 4 and cucumber scab. The inheritance and the linkage of the
resistance to Fusarium wilt race 4 and cucumber scab were analysed based on the genotype of F, population which was deduced
according to the disease resistance phenotype of the F;lines. [Result] Parent WIS2757 plants and F, plants were resistant to both
Fusarium wilt race 4 and cucumber scab, while parent Jinyan No.2 was susceptible to both diseases. The observed segregating results
of resistance to Fusarium wilt race 4 and cucumber scab in F, did not differ from the 1 : 2 : 1 ratio at the 5% level of probability.
However, the segregation ratio of two alleles of the resistance gene was different from the 9 : 3 : 3:1 ratio at 1% level of probability
and linkage analysis indicated that the gene resistance to Fusarium wilt race 4 linked with the gene resistance to cucumber scab with
17.5 cM distance. [Conclusion] The above results showed that the resistance of WIS2757 to Fusarium wilt race 4 is controlled by
a single dominant gene Foc-4 and the resistance to cucumber scab is also controlled by a single dominant gene Ccu. The resistance
genes Foc-4 and Ccu were linked.
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Table 1 The disease resistance evaluation results to Fusarium wilt race 4 and cucumber scab in WIS2757, Jinyan No.2, F;, 98 F;
lines and F, population genotype deduced by F; lines phenotype

G AR UiET Fp BRI TRAL F M8 |iRI A k) lE3h Fo JERRIAY PR Fy HER Y
Material WitHIEEL  F, genotype JilHIREL F, genotype |[Material TR F, genotyp  Jitfi %k F, genotype
Fuarium Cucumber Fuarium Cucumber
wilt DI scab DI wilt DI scab DI
Py(WIS2757) 0.0 AA 0.0 BB 48 0.0 AA 22.0 Bb
P,(AHF 2 5 Jinyan No.2) 95.6 aa 84.5 bb 49 28.9 Aa 443 Bb
F, 133 Aa 8.9 Bb 50 0.0 AA 0.0 BB
F3 #E &R F; lines 51 10.0 Aa 313 Bb
1 18.2 Aa 31.6 Bb 52 0.0 AA 0.0 BB
2 82.0 aa 90.8 bb 53 0.0 AA 0.0 BB
3 80.0 aa 42.0 Bb 54 0.0 AA 0.0 BB
4 20.0 Aa 433 Bb 55 0.0 AA 342 Bb
5 273 Aa 22.0 Bb 56 10.0 Aa 17.0 Bb
6 66.7 aa 77.0 bb 57 10.0 Aa 28.6 Bb
7 0.0 AA 5.0 BB 58 30.0 Aa 29.0 Bb
8 20.0 Aa 54.0 bb 59 6.0 Aa 28.3 Bb
9 84.0 aa 74.0 bb 60 22.0 Aa 433 Bb
10 36.0 Aa 22.0 Bb 61 30.0 Aa 19.0 Bb
11 133 Aa 19.0 Bb 62 62.0 aa 100.0 bb
12 21.8 Aa 22.7 Bb 63 16.0 Aa 222 Bb
13 0.0 AA 1.0 BB 64 30.0 Aa 95.6 bb
14 29.1 Aa 0.0 BB 65 0.0 AA 243 Bb
15 92.0 aa 41.0 Bb 66 0.0 AA 354 Bb
16 80.0 aa 54.0 bb 67 10.0 Aa 26.6 Bb
17 36.0 Aa 18.0 Bb 68 34.0 Aa 209 Bb
18 28.0 Aa 18.0 Bb 69 56.0 aa 81.9 bb
19 24.0 Aa 22.9 Bb 70 59.1 aa 33.0 Bb
20 8.9 Aa 17.1 Bb 71 553 Aa 42.7 Bb
21 16.0 Aa 253 Bb 72 71.7 aa 90.4 bb
22 0.0 AA 58.0 bb 73 422 Aa 19.0 Bb
23 20.0 Aa 29.0 Bb 74 723 aa 80.7 bb
24 24.0 Aa 40.0 Bb 75 86.0 aa 89.6 bb
25 18.0 Aa 0.0 BB 76 0.0 AA 18.7 Bb
26 5.5 AA 9.3 BB 77 0.0 AA 0.0 BB
27 94.0 aa 50.8 bb 78 16.0 Aa 6.0 BB
28 72.0 aa 14.3 Bb 79 24.0 Aa 37.2 Bb
29 2.0 AA 6.0 BB 80 28.0 Aa 31.5 Bb
30 1.8 AA 2.0 BB 81 0.0 AA 0.0 BB
31 0.0 AA 23.0 Bb 82 36.0 Aa 85.3 bb
32 86.0 aa 85.7 bb 83 28.0 Aa 23.0 Bb
33 0.0 AA 35.7 Bb 84 11.1 Aa 35.1 Bb
34 0.0 AA 26.9 Bb 85 10.0 Aa 1.0 BB
35 10.0 Aa 0.0 BB 86 0.0 AA 26.0 Bb
36 0.0 AA 0.0 BB 87 2.0 AA 0.0 BB
37 16.0 Aa 37.5 Bb 88 18.0 Aa 42.1 Bb
38 68.0 aa 96.0 bb 89 0.0 AA 3.0 BB
39 0.0 AA 22.9 Bb 90 56.0 aa 72.0 bb
40 34.0 Aa 433 Bb 91 0.0 AA 0.0 BB
41 0.0 AA 20.8 Bb 92 30.0 Aa 32.7 Bb
42 15.6 Aa 98.0 bb 93 2.0 AA 0.0 BB
43 16.0 Aa 18.0 Bb 94 4.0 AA 34.7 Bb
44 15.6 Aa 21.3 Bb 95 10.0 Aa 72.4 bb
45 0.0 AA 0.0 BB 96 18.0 Aa 21.0 Bb
46 26.0 Aa 66.7 bb 97 0.0 AA 42 BB
47 58.0 aa 93.0 bb 98 31.1 Aa 95.5 bb
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Table 2y test results of the resistance segregation to Fusarium wilt race 4 and cucumber scab in WIS2757

I IR aiEHim ARG R iy I G e .
Disease Material Homozygous resistant No. Heterozygous resistant No. Homozygous susceptible No.  Expected ratio (0.05.2=5.99)
Fiti 90 LB WIS2757 30
A 4 Jinyan No.2 30
Fusarium
wilt 4 Fi 30

F, 31 49 18 1:2:1 3.45
AR WIS2757 30
Cucumber scab Jinyan No.2 30

F, 30

F, 23 53 22 1:2:1 0.67
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Table 3 The linkage analysis of the resistance genes to Fusarium wilt race 4 and cucumber scab in WIS2757

He PR AB_ A bb aaB_ aa bb ) x
Genotype Expected ratio (Fo01.3=11.35)
72 8 4 14 9:3:3:1 3241

A_: PURFZEREBUNGD 4; aa: JEKGZERIZEBUND 4. B_: HURENT; bb: BUREN

A_: Resistance to Fusarium wilt race 4; aa : Susceptible to Fusarium wilt race 4; B_: Resistance to cucumber scab; bb: Susceptible to cucumber scab
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