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Genetic and Correlation Analysis for Agronomic Traits in
Flue-cured Tobacco (Nicotiana tabacum L.)

XIAO Bing-Guang''?, ZHU Jun', LU Xiu-Ping?, BAI Yong-Fu?, LI Yong-Ping?
(1. College of agriculture and biotechnology s Zhejiang University , Hangzhou 310029, China ;

2. Yunnan Institute of Tobacco Research, Yuxi 653100, China)

Abstract By using a genetic model including additive and dominance effects and their interaction with environments, 7
agronomic traits were analyzed for a diallel design in 4 environmental conditions with 14 flue-cured tobacco varieties
(or breeding lines) and their 41 F, crosses. It was revealed that additive effects were the major genetic component for
plant height, internode length, and width of leaves. Number of leaves and length of leaves were mainly controlled by
dominance X environment interaction effects. Additive X environment interaction effects and dominance X environment
interaction effects played a major role for girth of stem. Yield performance was mainly controlled by additive effects
and dominance X environment interaction effects. The varieties adapted to local environments tended to have highly
positive additive effects. Dominance effects and the dominance X environment interaction effects could perform differ-
ently in positive or negative direction for many crosses. The breeding program for hybrids should consider the adapta-
tion of hybrids to specific ecological environments. The analysis of correlation among agronomic traits indicated that
most of phenotypic, genotypic. additive and dominance correlation coefficients were positive. Additive correlations
were predominance in genetic correlations for most pairs of traits. Yield can be improved by indirect selection on plant
height.
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Table 1 Estimated proportions of variance components for agronomic traits in the flue-cured tobacco
Plant Girth of Internode Number of Length of Width of Vield
ie
Parameters height stem length leaves leaves leaves
(X 10%kg/hm?)
(cm) (mm) (mm) (cm) (cm)
Va/Vp 0.423" " 0.118" " 0.442" 0.181" " 0.176" * 0.312" " 0.229" "
Vo/Ve 0.094" ~ 0.038" " 0.146" * 0.121"~ 0.145" * 0.111"~ 0.093* "
Vae/Vp  0.047% 0.274" 0.001 0.072* 0.035" " 0.067" " 0.112*~
Voe/Vp  0.116" " 0.322" " 0.074*~ 0.279* 0.322" 0.200" * 0.230" "
Ve/Ve 0.320" " 0.249" " 0.338" " 0.346" " 0.321" " 0.310" " 0.337""
* % 1% N

* % :Indicates significance at 1% probability level.

V 4/ Vp =ratio of additive variance to phenotypic variance. Vp/Vp =ratio of dominance variance to phenotypic variance, Ve /V, =ratio of

additive X environment interaction variance to phenotypic variance. Vpe/Vp =ratio of dominance X environment interaction variance to phenotyp-

ic variance, V. /Vp =ratio of error variance to phenotypic variance.
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Table 2 Predicted additive effects for parents

b Plant height Girth of stem Internode length  Number of leaves Length of leaves  Width of leaves Yield

arents
(cm) (mm) (mm) (cm) (cm) (X 10%2kg/hm?)

P1 —-0.17 —-1.23" 0.17 0.00 0.35 0.16 —0.72"~
P2 —0.82 —1.47"~ —1.91"" 0.45"~ 0.59~ 0.12 0.95*
P3 —1.20 0.29 —1.51" 0.36"~ —0.15 —0.64" " —0.76"*
P4 2.16" " 4.06" " 2.927 —0.09 1.14%~ 0.40"~ 1.66"
P5 4.47 0.96" 0.77 0.45" " —0.08 —0.50" " 1.14"
P6 —2.42" " —0.63 —2.25"" 0.08 —1.92"~ 0.19 0.48"
P7 1.14 3.30" 2.85% " —0.40" " 1.61°~ 0.41~ —0.46"
P8 —3.96" " —0.45 —1.71"" —0.10 0.45 —0.34" —1.22"~
P9 4.29" 0.06 3.39" —0.05 -1.70"~ 1.24" —1.01"~
P10 —6.73" " —1.46" "~ —5.02"" 0.37"~ —0.05 —0.08 0.03
P11 —0.55 —-0.79 —1.99"" 0.18 —0.01 —0.54"~ —0.18
P12 —10.49"~ —4.46" " —4.74" —0.95" " —1.38"" —1.83"" —1.62""
P13 1.02 —2.44"~ —0.16 —0.09 0.54" —1.04"~ 0.50"
P14 13.25* * 4.26" " 9.19" " —0.22¢ 0.60" 2.437 1.21%~
FERE I 5% 1% o

* , x % :Indicate significance at 5% probability level and 1%

P14

. P12

probability level, respectively.
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Table 3 Predicted dominance effects of yield for 8 crosses
Dj D E; DjE, DE; DEs
Crosses(i X j) X 102kg/hm X 102kg/hm X 102kg/hm X 102kg/hm X 102kg/hm
1x3 —1.02~% 0.38 0.64 —2.30" " —0.10
1x14 2.21%~ —1.81" 4.23"* —0.63 1.23
3x4 1.32%~ —0.34 0.73 —0.76 217
3x5 0.54 —1.09" 2.58" " —0.99" 0.23
3xX8 0.07 0.27 0.72 —0.70 —0.20
3% 10 1.20" —1.95" 4.00" " 0.79 —-1.20
3Xx13 —0.92"" 0.79* 1.30 —0.69 —2.65" "
10x14 1.39"~ 1.12 —-1.17" 0.88 1.07
* % % 5% 1% . Dy ,DyE1: E; X ,DiE;: E> X ,
DiEs: E; X LDiEs: E4 X

* , * % :Indicate significance at 5% probability level and 1% probability level, respectively. D ; = dominance effect, D ;E; = dominance X en-
vironmental interaction effect inE, D ;E, = dominance X environmental interaction effect inE, ., D ;E3 = dominance X environmental interaction effect

inEs , D ;E4 = dominance X environmental interaction effect inE,.
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Table 4 Correlation coefficient between pairs of agronomic traits in flue-cured tobacco

Traits Plant height Girth of stem Internode length Number of leaves Length of leaves Width of leaves Yield
(cm) (mm) (mm) (No.) (cm) (cm) (X 102kg/hm?)
0.281" " 0.368" " 0.123" 0.123" " 0.205" " 0.154"~
Plant height 0.258" * 0.394" " 0.118* " 0.134*~ 0.266" * 0.194*~
0.546" * 0.242~ 0.150" * 0.130" " 0.171+~ 0.095" *
Girth of stem  —0.023 0.222% 0.149" 0.155* " 0.212% 0.137" "
0.701* " 0.627* " 0.020 0.130" " 0.223" " 0.108" "
Internode length 0.335" ¢ 0.056 " —0.039 0.148 "~ 0.289" * 0.128* *
0.118"* —0.035 —0.074~~ 0.032 0.064" ~ 0.111"~
Number of leaves —0.113** 0.065" " —0.122*" 0.047" 0.084" " 0.117*~
0.175* 0.327*~ 0.198* * 0.012 0.163* 0.125*
Length of leaves 0.124~ ~ —0.078** 0.214~ ~ 0.150" * 0.106" * 0.131*~
0.595" " 0.571* " 0.613"" 0.049~ 0.038 0.135"*
Width of leaves 0.157+~ —0.063" " 0.253* —0.003 0.195* 0.146" ~
0.392*~ 0.420"~ 0.291*~ 0.300"~ 0.168" 0.254~
Yield 0.133" " —0.192* 0.157 " —0.055" 0.339" " 0.147""
*o, ok ¥y 5% 1% . (re) . (ra)s
Crad. (rp).

* , * % :Indicate significance at 5% probability level and 1% probability level, respectively. In the upper and lower line in the upper right cor-
ner were the phenotypic correlation coefficient (rp) and genotypic correlation coefficient (rg) , respectively. In the upper and lower line in the low-

er left corner were the additive correlation coefficient (r,) and dominance correlation coefficient (ra) , respectively.
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