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REATEHEBAIAHLERSER EA2 0K ERKAHH(HXL, Cucumis sativus var. sativus, DI = 5;HXS, C. sativus
var. xishuangbannesis , D1 =38.7) o 1 4y % 5 # # ( HX8, C. sativus var. sativus, DI =80), #| A L& 3 HHHHET 2 4,424
(HX1 x HX8,HXS x HX8) ) 6 # X B4k (P, P, .F, .F,.B,# B,) , # 2 At F X EABMALIBRALE, £ALAR + 5 4
BRGAHIHFERTEAEST ERANLHOHARLERNELAAERE, A4 HXI xHX8 ) F EBRARARA, 7
S HXSxHX8 A F 2R EKAAABRA, HXI S ZERGAMA LA - BB - LM I RAE + ik -ZHSRE
RAOFHBY(EI ME) HXS R HESH O ot - SR S AAEY(CHY), ALLHXIxHX8 ¢ At A RSk
HEHKXTFTREUHKE,B B, F, Bkt AEEEESNH 72.51% 98.19% $ 96.91% , $ % B & 4 %35 % 0, & 95 HX1 &
EEROBBUATEBDEHA T HXS TR ERAHANEAUS ARG INHE S T,
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Genetic Analysis of Resistance to Cladosporium cucumerinum from
Different Gene Sources in Cucumber

LI Quan-hui,SHEN Di, LI Xi-xiang, WANG Hai-ping,QIU Yang,SONG Jiang-ping
(Institute of Vegetables and Flowers,Chinese Academy of Agricultural Sciences ,Beijing 100081 )

Abstract: Based on the resistance identification of scab at seedling stage in cucumber,two lines resistant to Cla-
dosporium cucumerinum ( HX1, Cucumis sativus var. sativus, DI =5 and HXS, C. sativus var. xishuangbannesis, D1 =
38.7)and one susceptible material (HX8, C. sativus var. sativus, DI = 80) were obtained. Six generations(P,,P,,F,,
F,,B, and B,)of two combinations( HX1 x HX8 and HXS5 x HX8 ) were used as genetic populations and resistance i-
dentification of scab at seedling stage were performed. The genetic characteristics of scab resistance were analyzed with
a mixed model of major genes plus poly-gene. The results showed that the inheritance of scab resistance of the above
two gene sources was different. The plants of F, generation of HX1 x HX8 combination expressed resistant while those
of HX5 x HX8 combination were susceptible. The inheritance of HX1 agreed to a mix genetic model of two major
genes with additive-dominance-epistatic effects plus poly-genes with additive-dominance effects( E_1 model)and that
of HXS was fitted to poly-gene(C)model. For high resistance material HX1 ,the additive effect of two major genes was
larger than dominant effect. Heritabilities of the major genes in F,,B, and B, were estimated to be 96.91% ,72.51%
and 98. 19% , respectively. Poly-gene heritabilities of three generations were all 0,indicating that scab resistance in HX1
was controlled by major gene. For resistance material HX5,the heritability was mainly dominant effect of poly-gene.

Key words: Cucumber; Resistance to Cladosporium cucumerinum ; Major gene + poly-gene ; Genetic analysis
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Fig.1 Classification of different resistance grades
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Table 1 The AIC values of the different genetic models in two combinations

as A B A BUAE AlC iy B AR E AlC

Combination Model Max likelihood value AIC value Combination Model Max likelihood value AIC value

HX1 x HX8 A_l -673.176025 1354.35 HX5 x HX8 A_l ~1258.94 2525.876
A2 -1102.91211 2211.82 A2 ~1267.51 2541.03
A3 -676.399414 1358.8 B_1 ~1219.12 2458.231
A4 -1218. 18005 2442.36 B2 ~1245.31 2502. 628
B_l -533.790527 1087.58 B3 ~1400.99 2809.98
B2 -659.481445 1330.96 B_4 ~1282.45 2570. 894
B3 -1130.98071 2269.96 B_5 ~1305.73 2619.46
B 4 -1097. 64099 2201.28 B_6 ~1312.42 2630. 842
B_S -674.370483 1356.74 co ~1229.87 2479.735
B_6 -691.091736 1388.18 c_t ~1281.96 2577.916
co -911.424011 1842.85 DO ~1213.65 2451.291
C_t ~-913.268311 1840.54 D_1 ~1231.34 2480.677
DO -587.337769 1198.68 D2 ~1219.4 2454.801
D_1 -652.987 1323.97 D3 ~1231.47 2478.931
D2 -652.991943 1321.98 D 4 - 1231.41 2478.819
D_3 -783. 185364 1582.37 EO -1214.13 2464.254
D 4 -899.758789 1815.52 E_1 -1215.83 2461. 666
EO -532.956604 1101.91 E_2 ~1244.23 2510.46
E_1 -551.267628 1132.54 E3 ~1230.45 2478.892
E2 ~616. 120483 1254.24 E_4 -1282.06 2580.121
E3 -886.227051 1790.45 E_S -1244.87 2507.731
E_4 -912.715698 1841.43
E_S ~662. 885803 1343.77

%04 HX1 x HX8 §9 AIC fHE /M 3 MR R
BI.EOME_1 A Hyh2xEEENEE, X
AIANMEBATESHERR(F£2) , EBEIHTESX
FBEEKFAIBBOHERENRRER, 4R
EH,ENA RESEITREDP,B_IHISANXHE
£K¥(a=0.05),E0.E_| AF B EKFWLET
BRH16 MM 134, FHik,&& E_1 BR824
Itk -BYE - OB EER - BHESER
BABMAEKEE, KN HX1 xHXS HA R BER &
A,

TEAE HXS x HX8 & AIC R /MgRIR % D_
0.D 2.B_1.D 4 # CHE Z&4RUEERKES

HERTVUEH, EoBHREARANE-EESD
i, ERMYN AR, BHit, HESENER X
MBS, WEBESHMNBKSRERRS
REBR(£3),x" =0.56, AHEN 3, BEMHERY
0.9<P<0.95, X HBRABE UMK - B
ENER X HAHESREER,
2.3 BESENEE

HXI xHX8 1 W B ER H T et - B
H- PR EREA - BHESRENER, 2 3t
FEEOMEBNHE,F 1 TEANBHEAKX
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MEENBHENLMEY/NF 1, RB 2 3 EE
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Table 2 Test for goodness-of-fit about HX1 x HX8 genetic model

B_I P, 0.455(0.5001) 1.821(0.1772) 7.762(0.0053) * 2.4045 0.4709(0.2074)
F, 1.531(0.2159) 0.907(0.3409) 0.966 (0. 3256) 1.2724 0.4126(0.2525)
P, 3.052(0.0806) 8.004(0.0047) 20.705(0. 0000) 2.6205 0.5358(0.2236)
BC, 0.007(0.9346) 0.333(0.5636) 6.906(0. 0086 ) 3.9966 0.3500(0.1158)
BC, 0.307(0.5796) 2.468(0.1162) 17.128(0.0000) 2.3644 0.3110(0.1118)
F, 0.684(0.4081) 2.461(0.1167) 9.435(0.0021) 2.7679 0.2087(0.0865)
E0 P, 7.849(0.0051) 7.109(0.0077) 0.035(0.8525) 3.2513 0.5793(0.2074)
F, 8.684(0.0032) 1.491(0.2220) 42.623(0.0000) 2.668 0.6211(0.2525)
P, 1.074(0. 3001 ) 0.006(0.9370) 18.744(0.0000) 2.4661 0.5050(0.2236)
BC, 1.988(0.1585) 0.114(0.7361) 16.919(0.0000) 4.0863 0.3687(0.1158)
BC, 1.009(0.3152) 0.885(0.3468) 0.016(0.8991) 1.8637 0.2346(0.1118)
F, 1.674(0.1957) 0.309(0.5782) 7.769(0.0053) 2.8161 0.2272(0.0865)
E_l P, 0.222(0.6377) 0.208(0. 6482) 13.315(0.0003) 2.318 0.4319(0.2074)
F, 1.152(0.2832) 0.387(0.5920) 4.050(0.0442) 1.5609 0.4907(0.2525)
P, 0.003(0.9594) 1.550(0.2131) 22.883(0.0000) 2.3552 0.4490(0.2236)
BC, 0.993(0.3189) 1.713(0. 1906) 1.889(0. 1693) 4.1949 0.3860(0. 1158)
BC, 0.003(0.9545) 0.078(0.7801) 0.803(0.3702) 1.8511 0.2631(0.1118)
F, 0.412(0.5210) 0.032(0.8582) 3.136(0.0766) 2.7201 0.2226(0.0865)
UL U3 U2 3953 PE R s n W Smimov K3 ; D, : Kolmogorov K38

U%,U% and U2 ; Uniformity test; nW? ; Smimov test; D, : Kolmogorov test

%3 BEARERE
Table 3 Joint scaling test

AU
i FHE o puw fitm w9
BY wME . . I
Gener- 4 Mean Estimate Diffe-
. No. FH% X
ation . Mean value value rence
Variance .
weighting
P, 60 0.31 1.77 2.32 2.35 -0.029 0.000871
P, 65 0.56 4.29 8.62 8.99 -0.371 0.137
F, 58 0.6 3.39 594 6.36 -0.416 0.173
B, 48 0.49 2.37 3.83 4.02 -0.191 0.0366
B, 275 0.81 3.07 6.44 6.8 -0.353 0.125
F, 435 1.09 3.15 5.46 5.75 -0.288 0.083

BEHNEMEEHE x> =0.56~x*(3),0.9<P<0.95
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Table 4 The estimates of HX1 x HX8 genetic parameters

in combination

—heH N Zhsx f& i {8 Estimate
,, fhitE ,,d
1* order . 2" order

Estimate B B F.
parameter parameter 1 2 2
m 1.442 o} 0.239  3.647 2.129
d, ~1.030 ok, 0.173 3.581 2.064
d, ~1.030 oh 0 0 0
h, ~0.573 al 0.066 0.066 0.066
hy 0.324 AL (%) T72.51 98.19 96.91
i 0.571 R.(%) 0 0 0
Ju ~0.898
te 1.012
! ~1.298
[d] 0.091
[4) 0.293

d B ERENMGMERALd, 52 EREMMIEBAL A, B 1 E
HEEW BB A, B2 FENW BB EENZME
I x P EAERORE sj s A EASH Z T B9 0 HE x B BN
Jva: WA ERNZ M B x METAEMBL LA LN ZMKE
Hex BAEEAERN; [d] BRI MY R [A): K 4L & YR
o ol REHE 0%, EEM N B0l FEF £ 0%, FHE
£k, (%) EHHBER A (%) SEHRIER

d, : Additive effects of the first major genes ;d, : Additive effects of the sec-
ond major genes;h, ; Dominant effects of the first major gene; h, ; Domi-
nant effects of the second major genes;i:The effect of additive x additive
between two major genes;j,; : The effect of additive x dominant between
two major genes;j,. : The effect of dominant x additive between two major
genes;l; The effect of dominant x dominant between two major genes;
[d] : Additive effects of poly genes; [ h] :Dominant effects of poly genes;
a': : Phenotypic varinnce:a-i.' ; Variance of major genes; o ; Environmen-
tal variance;o'i‘;Variance of poly genes;h:"( % ) : Inheritability of major

genes;hﬁ!(% ) : Heritability of poly genes
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