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Genetic Contribution of Agronomic Traits to Yield in
Flue-cured Tobacco Nicotiana tabacum L.
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Abstract In order to understand the genetic contribution of six agronomic traits to yield 14 flue-cured tobacco
varieties or breeding lines and their 41 F, crosses were used for multivariable conditional analysis. The contri-
bution of additive variance of plant height to yield was larger than other agronomic traits. The largest contribution
of dominant variance to yield was due to the length of middle leaves. All agronomic traits investigated had small
contribution to yield due to additive x environment interaction effects and dominant x environment interaction
effects. No identical trait of different parents showed the largest contribution to additive effect of yield. This could
be resulted from the fact that each parent had its own genetic and developmental characterization. The dominant
effects of yield were mainly influenced by length of middle leaves in most crosses. Length of middle leaves could
be served as ameasurement to indirectly select the cross parent having high dominant effect of yield.
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1
Table 1 Estimated contribution ratios of variance components on yield due to agronomic traits

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

Parameters

% % % % % %
CR, .1 39.1"" 36.5" " 20.7" " 20.8" " 11.4°* 17.1° "
CRp c.r 16.0" " -5.6 15.0" " -5.0 63.4" " 19.3" "
CRue o1 3.9 -5.6 0.2"" 0.3"" 4.7 " -1.4
CRpe ¢.1 5.0"" 12.9°* -0.1 9.0"" -0.5 9.27"
CRp ¢ .7 12.0" " 10.6" " 6.2"" 6.8"" 9.5"" 8.2""

o 1% CR, c.1 CRp c.1 CRue .1
x CRoe o1 X CRp o1

* %

indicates significance at 1% probability level. CR, . ,; Additive contribution ratios of one agronomic trait to yield CR, . ,; Domi-
nance contribution ratios of one agronomic trait to yield CR,: o, Additive x environment interaction contribution ratios of one agro-
nomic trait to yield CR,- o, Dominant x environment interaction contribution ratios of one agronomic trait to yield CR, . ,; Pheno-
typic contribution ratios of one agronomic trait to yield.
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3
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Table 2 Contributed additive effects of agronomic traits of parents to yield
Ai AI‘C >T
Parents Yield Plant Girth of Internode Number Length of Width of
x 102 kg/hm height stem length of leaves leaves leaves
1 -0.717" " -0.060" " -0.314" " 0.001" " -0.053" " 0.136" " 0.050 " *
2 0.951" -0.029 " " -0.255" " -0.189" " 0.480" " 0.211* " 0.058" "
3 -0.763" " -0.164" " -0.005" " -0.187" " 0.411" " -0.044" " -0.252" "
4 1.662"° " 0.305" " 0.940" 0.362" " -0.092" " 0.398 " * 0.176" "
5 1.141° " 0.496 " * 0.277" " 0.110" " 0.538" " -0.041"" -0.172" "
6 0.480" -0.203" " -0.084" " -0.234" " 0.100" " -0.714" " 0.080" "
7 -0.460" 0.084" " 0.595" " 0.300" " -0.438" " 0.603" " 0.149" "
8 -1.222" " -0.456" " -0.188" " -0.217" " -0.157" " 0.182" " -0.146" "
9 -1.013" " 0.361"" -0.039" " 0.350" " -0.095" " -0.609 " " 0.456" "
10 0.032 -0.648" " -0.292" " -0.550" " 0.430" " -0.019" " -0.029" "
11 -0.175 -0.065" " -0.182" " -0.224" " 0.182" " -0.002" " -0.206" "
12 -1.623" " -1.101"" -0.920" " -0.555" " -1.013" " -0.498" " -0.716" "
13 0.499 " 0.125" " -0.465" " -0.007 " " -0.087"" 0.191" " -0.386" "
14 1.208 " * 1.354"" 0.933" " 1.038" " -0.208" " 0.207 " " 0.939" "
oo 5% 1% A, i Aot i

*

and * * indicate significant at 5% and 1% probability level respectively. A, Additive effect of yield for the ith parent A; . ; Contribu-
ted additive effects of agronomic traits to yield for the i th parent.
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Table 3 Contributed dominant effects of agronomic traits to yield for F, crosses
Dr‘j Di/ cT
Crosses . . .
ixi Yield Plant Girth Internode Number Length Width of
X
! x10% kg/hm height of stem length of leaves of leaves leaves
1x3 -1.015" -0.530" " 0.076" " -0.247" " 0.026 " " -0.416" " -0.787
1x8 -1.065" -0.080"" 0.042" " 0.311"" -0.025" " -0.562" " -0.014""
1x14 2.211" " 0.278 " " 0.180 "~ 0.120" * -0.128"* 0.553" " 0.533" "
3 x4 1.8322" 0.688" " -0.095" " 0.629 " * -0.051"" 0.195" " 0.459 " "
3 x9 -1.112** -0.201"" -0.083" " -0.191" " 0.025" " -0.649" " 0.066 " "
3 x10 1.204" 0.104 "~ -0.143" " 0.202" " 0.040" " 0.846" " -0.063" "
4 x13 1.055" -0.287"" -0.053" " 0.033" " -0.081" " 0.084" " 0.007 " *
8 x13 0.921 "~ 0.244" " 0.007 " " -0.366" " -0.027 "~ 0.286" " -0.076" "
10 x14 1.392" 0.281" " -0.015" " 0.472" " -0.041"" 0.796 " " 0.338" "
o 5% 1% D, ixj icor ixj

*

tributed dominant effects of agronomic traits to yield for the cross ix .

White 2

3
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Lalitha Devi *
3
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and " * indicate significance at 5% and 1% probability level respectively. D; Dominant effect of yield for the cross ixj D; o .+ Con-
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