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Genetic Analysis of Agronomic Characters at Adult Stage
Under Low Temperature in Eggplant

YAN Shi-jiang' ,ZHANG Ji-ning' ,LIU Jie’
(' Vegetable Research Institute ,Shanxi Academy of Agricultural Sciences , Taiyuan 030031 ;

* Information Institute , Shanxi Academy of Agricultural Sciences , Taiyuan 030031 )

Abstract ; Using 6 materials with different tolerance of low temperature, 15 crosses were obtained using the
Griffing diallel cross IT design. The parents and F, were carried on low-temperature treatment of given 15-20°C/
10°C in day time/night-time, at adult stage several characters such as the chilling tolerance, plant height, plant
width , fruit number, yield ,single fruit weight,and genetic rule of characters and relations were investigated. The re-
sults showed that:there was no obvious difference among plant height and width ;there were obvious difference a-
mong chilling tolerance, fruit number, yield, and single fruit weight after low temperature treatment; chilling toler-
ance , fruit number, yield, and single fruit weight were all in accordance with additive-dominant model. Broad herita-
bility were 84.030% ,68. 110% ,94. 711% ,58. 921% ; narrow heritability were 75. 821% ,60. 801% ,6. 191% ,
49.632% . Correlation analysis indicated that fruit number was the most important character of the chilling tolerance
of eggplant,the other characters’ effects were less.
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Table 1 Chilling tolerance and 5 agronomic characters of parents and F,

FEEE ﬁﬂ&/ﬁ# 45 771 (kg) HRLTE (kg) PR (em) PRI (em?)
Parents Chilling

Fruit number Yield Single fruit weight Plant height Plant width
and F, tolerance
1 4BChe 6BChc 6.4CDcd 1.07CDEcde 135Aa 6600Aa
2 4.4ABab 7ABab 5.6Dd 0. 80FGHfgh 140Aa 6500Aa
3 3.5Dd 4DEde 3.5EFef 0. 88EFGefg 140Aa 7200Aa
4 3EFef 1Gg 0.6Ff 0. 60HIhi 140Aa 6600Aa
5 4BCbe 6BCbc 4.9DEde 0. 82FGHfgh 130Aa 6300Aa
6 3EFef 3EFef 2.4Ff 0. 80FGHfgh 135Aa 8000Aa
1x2 3EFef 1Gg 0.3Ff 0.30Jj 130Aa 8000Aa
1x3 4.5Aa 8Aa 7.6BChc 0.95EFGefg 140Aa 7000Aa
1 x4 3.4DEde 4DEde 1.8Ff 0.451J3 140Aa 7500Aa
1 x5 2.8Ff 1Gg 0.5Ff 0.501J3j 150Aa 6400Aa
1x6 4.3ABab 7ABab SDEde 0. 71 FGHIfghi 150Aa 6600Aa
2x3 4BCbe 5CDed 4.8DEde 0.96DEFdef 140Aa 6800Aa
2 x4 3EFef 3EFef 5.2DEde 1.73ABab 130Aa 6000Aa
2 x5 4.5Aa 8Aa 10Aa 1.25Cc 140Aa 7200Aa
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Parents Chilling
Fruit number Yield Single fruit weight Plant height Plant width
and F, tolerance
2 x6 3.2DEFdef 4DEde 7.8Bb 1.95Aa 140Aa 7600Aa
3 x4 2.9Ff 1Gg 1.2Ff 1.20CDed 135Aa 6300Aa
3 x5 4.2ABCabc 7ABab 5. 1DEde 0. 73FGHIfghi 140Aa 6800Aa
3x6 3.8Chc 5CDed 8.4ABab 1.68Bb 140Aa 8000Aa
4 x5 3EFef 3EFef 5.75CDed 1.92Aa 150Aa 6000Aa
4x6 3EFfe 1Gg 0. 8Ff 0. 80FGHfgh 150Aa 7400Aa
5x6 4BCbe 6BChc 5.2DEde 0.87EFG 140Aa 7500Aa

AR KNG FAHEFRAEHRIAE 0. 01 F10. 05 KFA77E B 225, R

The capital and normal letters indicate significance among materials at 0.01 and 0. 05 levels respectiverly, the same as below
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Table 2 GCA of chilling tolerance and 3 agronomic char-

acters of parents

A T 1 ; R
AR . B P _ )
Chilling Single fruit
Parents Fruit number  Yield
tolerance weight
1 0.35Bb 1.45Bb 2.5Aa -0.18Cc
2 0.75Aa 2.45Aa 1.7Bb 0.12Aa
3 -0.15Bb -0.55Cc  -0.4Dd -0.18Ce
4 -0.65Cc -3.55Ee  -3.3Ff 0.02Bb
5 0.35Bb 1.45Bb 1Cc 0.02Bb
6 -0.65Cc -1.55Dd  -1.5Ee 0.22Aa
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Table 3 SCA of chilling tolerance and 3 agronomic charac-

ters of F, plants

i et L% iy
F, Chilling AR S Single fruit

tolerance Fruit number Yield weight
1x2 -0.18Dd 0.3Cc 1.84Aa 0.36DEde
1 x3 0.28ABab 0.8ABab  0.94Cc 0.36DEde
1 x4 0.26ABCabc 0.6BCbc  2.02Aa 0.48ABab
1 x5 0.27ABCabc 0.8ABab  0.97Cc 0.52Aa
1x6 0.33Aa 1.2Aa 1.44Bb 0.36DEde
2 x3 0.23BCec 0.4Cc 0.55Dd -0.28Ff
2 x4 0.33Aa 1.2Aa 1.78Aa 0.44BCbc
2x5 -0.18bd 0.2Cc 1.06Cc 0.44BCbc
2x6 -0.18Dd 0.2Cc 0.22EFef 0.4CDcd
3x4 -0.18Dd -0.2Cc 1.24BCbc 0.36DEde
3 x5 0.21BCbc 0.4Cc 0.04FGfg 0.52Aa
3x6 -0.17Dd -0.2Cc 0.46DEde  -0.32Ff
4 x5 0.2BCbc 0.3Cc -0.41Hh 0.44BCbc
4x6 -0.17Dbd -0.2Cc -0.5Hh 0.48ABab
5x6 0.2BCbhc -0.2Cc -0.3GHgh 0.36DEde
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Table 4 Regression analysis of Wri and Vri of chilling tolerance and 3 agronomic characters

Bt EEE: EEHRE b £ S, ¢ M5 Significance test Y &
Characters Regress intercept Regress coefficent H,:8=0 Hy:B=1 Correlation coefficent
ARG 2L A 0.124 0.602 +0.025 24.804 1.535 0.824 ™
Chilling tolerance

2t IR 0.036 0.698 £0. 125 14.814 ™ 0.834 0.921 ™

Fruit number

P 0.124 0.855 +0.014 17.824 ™ 0.543 0.848 ™

Yield

R E 0.049 0.802 =0.036 10.845 ** 0.120 0.875

Single fruit weight

*P=0.01 If 225 83E; " P=0.05 MEREE,S, FrtrE2 ( FE)

™ significance at p =0.01 level,respectiverly, * significance at p =0. 05 level,respectiverly, S, : expressed standard deviation( the same as below)
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Table 5 Genetic parameters of chilling tolerance and 3 agronomic characters

B SR A i 45 i W
Genetic parameter estimation Chilling tolerance Fruit number Yield Single fruit weight
JnE7 2 Additive variance 1.524 0.837 0.035 0.015
P75 2% Dominant variance 0.165 0.937 0.531 0.018
18157722 Genetic variance 1.689 1.774 0.565 0.033
FRH5 75 2% Environment variance 0.321 0.021 0.012 0.005
FHIJ7 % Phenotypic variance 2.010 1.376 0.560 0.031
JTXGRAE T R (%) 84.030 68. 110 94.711 58.921

e SRAE ST by (%) 75.821 60. 801 6.191 49.632
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Table 6 Correlation analysis of chilling tolerance and 3 ag-

ronomic characters

MR S52R%L WU

Chilling Fruit Single fruit
Characters Yield

tolerance number weight
TS 0.325 0.124  0.015
Chilling tolerance
SRR 0.376 0.492%  0.445°
Fruit number
FEAE Yield 0.046  0.419* 0.518*
R 0.058  0.486" 0.569"

Single fruit weight

RIS A B A AR DG BB, A7 B B A DA O 2R B
Numbers in the left triangle are correlation coefficients, numbers in the

right triangle are partial correlation coefficients

M%7 AU IR RS 3 A ZPRIR Y g%
FHSOAIERA S, AR IR B F KK Tt A A 52
B AL P 5 R A AR SC , P A4 I Y A Rl st 7

£8 INMREMEKRMTHRESEN BRI

oA A Rl At 5 ) o b, T S0 A AR TR O T 4
A R B A

x7 WREMS 3 MREEREEEFEXIH

Table 7 Genetic correlation analysis of chilling tolerance

and 3 agronomic characters

Ptk T it SiRH rH
Characters Chilling tolerance Fruit number Yield
2554 Fruit number 0.226

F= 1 Yield 0. 146 0.209

HLT Single fruit weight 0.018 0.216 0.159
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Table 8 Pathway analysis of 3 agronomic characters to chilling tolerance

. MRy HEERAER [B] #3842 28X Indirect path coefficient
Correlation Direct path J=8:0] 7k Bk AL
Characters . o 7= Yield
coefficient coefficient Total Fruit number Single fruit weight
EE 0.376 0.470 -0.094 -0.033 -0.061
Fruit number
s 0.046 -0.080 0.126 0.197 -0.071
Yield
R 0.058 -0.125 0.183 0.228 -0.045
Single fruit weight
R* =0.9520
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