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Genetic analysis of salt-tolerance of cucumber at seedling stage

LI Yan-ru,SI Long-ting

(College of Horticulture ,Shenyang Agriculture University »Shenyang,Liaoning 110161, China)

Abstract: [Objective] The research discussed the genetic mechanism of salt-tolerance of cucumber at
seedling stage. [Method] The salt tolerance inheritance of the seeding cucumber treated with 150 mmol/L
NaCl solution was analyzed by applying the joint segregation analysis of a mixed genetic model of major
gene plus polygene in six generations (P,,P,,F,,B,,B, and F,) from the cross between highly tolerable in-
bred line M; (P, )and not tolerable inbred line M; (P,). [Result] The salt injury grades of segregating popu-
lation B, ,B, and F, presented skew distribution showing that salt-tolerance of cucumber at seedling stage
belonged to quantitative genetic character,and there existed major gene. The inheritance of salt-tolerance
was fitted by one major genes plus polygenes mixed model (D model) ,in B, ,B; and F, populations, the esti-
mated heritability of major genes was 42. 409 2% ,28. 917 1% ,63. 245 6%, respectively. The heritability of
poly-genes was 17. 673 6% ,36. 505 0% and 0, respectively. The proportion of environmental variance in
phenotypic variance was 39. 917 2%, 34. 577 9% and 36. 754 4%. The environmental factors had strong
effect on salt-tolerance of cucumber. [Conclusion] The salt-tolerance of cucumber at seeding stage was con-
trolled by one major gene plus poly-genes,affected by environment easily and not fit to earlier choice.
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Table 1 Number of plants distribution in 6 family generation of salt injure grade in combination Mg X M,

e I EZ ) Salt injure grade J=R 3 S E
Generation 0 1 2 3 4 5 6 7 Numbers Average

P, 6 14 8 2 0 0 0 0 30 1. 20

P, 0 0 0 0 4 7 12 7 30 5.73

F, 2 3 11 7 4 3 0 0 30 2.57

By 6 9 9 17 10 6 3 0 60 2.77

B, 2 8 5 18 10 9 5 3 60 3.47

F, 1 13 23 18 30 17 12 3 120 3.43
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Table 2 Variance analysis of salt injure grade of parents

78 S R IR 1 H 7 #l ¥ 5 F A

Source of variance Degree of freedom Sum of squares Mean square F value
X #H [d] Block 29 44,933 3 1.549 4 12.036
AbFR[E] Treatment 1 308. 266 7 308.266 7 2 394,571 "
%2 Error 29 3.733 3 0.128 7
S5 Total variance 59 356.933

B R 0,01 KT 1% 5 K.

Note: * * indicate difference at 1% level.
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Table 3 Max-likelihood-value and AIC value of models which were genetic analysis of
salt-tolerance for cross M8 X M7 in cucumber

FER [ ON RN AIC {8 R W R ABLEA fE AIC ff

Model Max-likelihood-value AIC value Model Max-likelihood-value AIC value
A-1 —609. 994 1227.988 D-0 —595. 312 1214.623
A-2 —612.955 1 231.910 D-1 —598. 440 1 214. 880
A-3 —623.930 1 253. 859 D-2 —598. 440 1212. 881
A-4 —652. 275 1 310. 551 D-3 —604. 067 1224.134
B-1 —595.023 1 210. 046 D-4 —600. 619 1217.239
B-2 —605. 119 1 222.237 E-0 —595.138 1 226.276
B-3 —646. 582 1 301.163 E-1 —594.472 1 218.943
B4 —615. 348 1 236.696 E-2 —603. 507 1229.015
B-5 —619. 883 1 247.766 E-3 —602. 620 1223. 240
B-6 —619. 890 1 245. 780 E-4 —604. 197 1 224. 395
C-0 —597.997 1 215.993 E-5 —604. 308 1226.617
C-1 —610. 397 1234.795 E-6 — —
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Table 4 Test for fitness of candidate models which were genetic analysis of salt-tolerance of cucumber

B TR SV 41t & Statistic
Model  Generation U} U3 U3 W D,
Py 0.009(0.923 3) 0.045(0.831 7) 1.495** 0.327 6(=>0.05) 0.236 7(>0.05)
P, 0.227(0.633 7) 0.001¢0.970 7) 2.886" % 0.278 2(>0.05) 0.263 4%
B F, 0.234(0.628 &) 0.243(0.622 4) 0.010(0.922 2) 0.270 8(=>0.05) 0.256 3(>>0.05)
By 1.263" 1.137"~ 0.008(0.929 8 0.308 9(>0.05) 0.198~* ¢
B, 0.020(0. 887 2) 0.091(0.762 9) 0.432(0.510 9) 0.223 8(=>0.05) 0.171 8(>>0.05)
F, 0.944* % 1.134%~ 0.246(0.620 2) 0.436 7(>0.05) 0.175 2%~
Py 0.012¢0.911 5 0.173(0.677 6) 1.520%* 0.329 5(=>0.05) 0.243 7(>>0.05)
P, 0.038(0. 846 0) 0.043(0.835 7) 2.502* 0.249 5(>0.05) 0.242 3(>0.05)
D-0 F, 0.039(0. 843 3) 0.036(0. 849 5) 0. 000(0. 994 6) 0.247 6(>0.05) 0.235 5(>>0.05)
B, 0.001(0.969 & 0.017(0. 895 5) 0.144(0.704 8) 0.197 3(>0.05) 0.155 9 (=0.05)
B, 0. 008(0.927 8) 0.001(0.978 3) 0.059(0. 808 5) 0. 205 6(=>0.05) 0. 155 1(=0.05)

F, 0.094(0.759 2) 0.032(0. 858 5)

. 225(0.635 2) . 346 7(>0.05) 0.128 5~
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Model  Generation U} U3 U3 JW? D,
Py 1.957*~ 2.476 % 0.767** 0.516 6~ 0.328 1%~
P, 2.021%* 0.735" " 4.312%* 0,474 4+~ 0.325 9"~

D2 Fy 0.001€0.971 5) 0.002(0.960 1) 0.004(0.951 0) 0.240 2(>0.05) 0.218 6(>0.05)
B 7.203* " 6.664" " 0.005(0.945 1) 0.858 2~ 0.267 3**
B, 0.169(0.681 0) 0.167(0.683 2) 0.002(0.968 1) 0.217 8(>0.05) 0.174 3(>0.05)
I, 0.076(0.783 5) 0.014¢0.905 3) 0.346(0.556 2) 0.349 4(>>0.05) 0.131 2"~

TE: " RORTE 0. 05 K B 22 5 3 455 LT N iE & TG S0 bR (.

Note: * * indicate difference at 5% level, Numbers in bracket are criterion of fit.
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Table 5 Estimates on the genetic parameters of cucumber salt-tolerance at seeding stage
—Hr s i E e il THE Estimate
1st parameter Estimate 2nd parameter B, B, F,

m 3.098 4 WEi )y 2% of 1. 060 4 1. 060 4 1. 060 4
s 2.450 4 FHITT % o 2.656 5 3.066 7 2.885 1
ms 3.834 9 Z R 2% ol 0.469 5 1.119 5 0.000 0
my 3.649 1 FHE P TT 2 oh 1.126 6 0.886 8 1.824 7
ms 2.464 5 FEEERIE R/ % hL, 42,409 2 28.917 1 63.245 6
mg 3.411 6 Z I AL R/ 0 hiy, 17.673 6 36.505 0 0.000 0
d —1.898 4 FRE A+ B BER/ Y hhy e 60.082 8 65.422 1 63.245 6
h 0.116 2 BT 22 R TT 22 B/ %6 1 — higs pe 39.917 2 34.577 9 36.754 4

HWamysmy sms smy sms sm. 533K ProFy Py By o By JFy Y sd. B BERUINPERLN s h. 3256 4 5 M 000

Note:m; ,mz yms s my s ms» mg. The mean of P;,F;,P;,B;, B, Fy, respectively; d. Major gene addictive effect; 2. Major gene dominance

effect.
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