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Genetic analysis of chilling tolerance of tomato seedling under low tem-

perature using major gene - polygenes inheritance model
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Taiyuan 030031, Shanxi, China)

Abstract: In order to study the genetic inheritance of low temperature tolerance in tomato seedling stage, two tomato
inbred lines XC-1 and XC-2 with different low temperature tolerance were selected to prepare Fi, and then BC,, BC,, and
F, generations. The seedlings of six generations were treated with low temperature at the same time. The daytime temperature
was 14 °Cwith the light intensity of 30 pmol-m™-s™ for 9 hours (8:00 am-5:00 pm), while the night temperature was 7 °C
for 15 hours(5:00 pm-8:00 am). The relative humidity was 75%, and the total treatment time was 15 days. After the treat-
ment, the classification of low temperature resistance was investigated, and the main gene-polygene combined genetic
analysis method was used to study the genetic inheritance of low temperature tolerance. The results showed that the inheri-
tance of low temperature tolerance of tomato seedlings was controlled by two pairs of additive major genes+additive-dom-
inant polygenes. The heritability of major genes in BC,, BC,, F, and other generations reached 57.357%, 54.441%,
68.463%, and the heritability of polygenes reached 6.607%, 10.602%, 2.994%, respectively. Major genes and polygenes
have great influence, and the selection of this trait can be carried out in the early generation.
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Fig. 3 Low temperature resistance level (0~5)
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Table 1 Frequency distribution in 6 family generations of
chilling tolerance index

i TG B R

1 2 3 4 5
P, 1 37 2
P, 1 38 1
F 1 38 1
BC, 10 20 60 30
BC, 11 78 20 11
F, 5 21 100 19 5
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Table 2 Variance analysis of chilling tolerance index

LSS % Ui /MA LoN:
P, 4.025 2553 3 5
P, 2.000 21113 1 3
F, 3.000 15556 2 4
BC, 3792 224364 2 5
BC. 2258 24885 1 4
F. 2.987 4.884 1 5
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Table 3 The MLV values and AIC values in various
genetic models

B MLV AIC AL MLV AIC

A-1 984766  487.405 D 1018139  494.060
A-2 988386 490468 |D-1 1018533  498.017
A-3 1250358 621455 |D-2 1016025  498.018
A-4 1353018 672785 |D-3 1016266  498.139
B-1  764.092 396018 |D-4 1015949  497.980
B2  807.009  369.544 E 988315  471.623
B-3 802028  590.947 |E-1 968.395  465.426
B-4 1189344  388.036 |E-2  1118.828  545.657
B-5 1417.873  703.958 | E-3 742216 359.861
B-6 1426016  709.284 |E-4 1111294  545.652
C 1013.107  494.051 |E-5  1113.810  545.657
C-1 1108802 545660 |E-6 1130233  567.153
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Table 4 Test for goodness of fit to standby model of
chilling tolerance
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Table 6 The estimate of genetic parameter
of chilling tolerance

Guil
R AR
U; U; U; nW?*  Dn
E33 P 1.266 2304 16.601 1365 0.440
P 0.020 1160 21.557*  1.956 1.454
F, 1.651 0.456  58.954** 1.674 0.480
BC, 0.213 0.172  11.855 2432 1317
BC, 5.723% 8.178% 14.729% 21.811* 0.384
F, 1.735 0.106  40.979** 2.869 1.302
B2 P 0.108 0.769  10.040  1.223 0.407
P, 2.519 0366 13.810% 2101 0.538
F, 1.519 9211  87.206%% 1.914* 0.479
BC, 7.308 2554 16.628%  3.129 1.411*
BC, 80.351%*  54.399%% 27.190%  0.109 0.540
F, 1.060 0.837  22.289%* 0235 1.294
B4 P 0.108 0.769  10.040* 1223 0.407
P 2.519 0366  13.810*  2.101 0.538
F, 1.519 9211  87.206** 1914 0.479*
BC, 7.308 2554 16.628*  3.129* 1.411
BC, 80.351%*  54.399%* 27.190%  0.109 0.540
F. 1.060 0.837  22.289%* 0235 1.294*
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Table 5 Maximum likelihood estimates of genetic models

of chilling tolerance

ZH A | S8 SHE | S50 HE | S50 fiiE
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e 2649 |pe 2773 |we 0864 | 0.111
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