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Abstract: In order to study the genetic regulation of leaf width traits in tobacco, to locate the dominant QTL loci and promote the
breeding of tobacco varieties, the recombinant inbred lines (RILs) population (Xiaohuangjin 1025%Beinhart1000-1) was genotyped
using a tobacco SNP chip. The ICIM-ADD method of IciMapping 4.2 software was used to identify six QTLs related to leaf width
traits in the whole genome, which were located in groups 2, 4, 9, 13, 17 and 20, respectively and could explain 2.9% to 36.8% of the
phenotypic genetic variation. gMLW20-1 accounted for 36.8% of the phenotypic variation and was the major-effect QTL. A
chromosome fragment substitution line which using K326 as the transmutation parent and Samsun as the dominant gene gMLW20-1
donor parent was constructed to evaluate the genetic effect of the dominant gene QTL for leaf width in tobacco. The results showed
that the introduction of gMLW20-1 as the dominant gene could significantly increase leaf width, and G3 significantly increased the
potassium content in tobacco leaves. The sensory quality and other important characters had no significant difference from the
control, and no bad character genes were carried. The line has good breeding utilization value. The results laid a foundation for
cloning and molecular improvement of the major gene of leaf width trait.
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Fig. 1 Leaf width distribution of recombinant inbred lines and
parents
1 QTL
Table 1 QTL mapping results of leaf width traits in tobacco
LOD
Name Linkage groups Location/cM Left marker Right marker LOD value PVE/% Additive effect
qMLW2-1 2 51 bin2~70 bin2~71 39 29 -0.7
qMLW4-1 4 61 bin4~69 bind~70 5.7 43 -0.8
qMLW9-1 9 78 bin9~78 bin9~79 39 3.0 -0.7
gMLW13-1 13 186 bin13~208 bin13~209 6.0 4.5 0.8
qMLW17-1 17 48 binl17~53 binl7~54 16.1 13.6 1.4
gMLW20-1 20 184 bin20~186 bin20~187 349 36.8 24




4 2023 44

qMLW4-1
5 ¢ v
gMLW2-1
4 M ;
4
3
[=]
a
S C3
2
2
1 1
0 LT\ A AN 0 P i,
0 10 20 30 40 50 60 70 80 90 100110120130140150160170180190200 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
Chr02 Chro4
5 8
gMLW9-1 .
4 v gMLW13-1
v
; (
5]
3’ 2
s S4
. 3
2
1
1
0 A AN 0’\/\’\‘[\"‘\ A P SN . oo
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 010 20 30 40 50 60 70 80 90 100110120130140150160170180190200
Chro09 Chr13
20 + GMLW20-1
v
qMLW17-1
v 32
16
24
12 a
=)
2 s
8 16
4 8t
0030 20 30 40 50 60 70 80 90 100 110 120 130 140 150 051620 30 40 30 60 70 50 90 100110120130 140150 160 170180 190
Chrl17 Chr20
2 LOD
Fig. 2 LOD value and position of QTL associated with leaf width of tobacco
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Fig. 3 Leaf width traits of test materials
3
Table 3 The disease investigation of CSSLs and K326 %
Lines Virus disease Powdery mildew Weather fleck
Gl K326 2.08+3.61a 51.04+10.05¢cd 21.35+7.71b
G2 8.33£11.83a 46.88+43.41cd 19.79+17.14b
G3 9.27+5.18a 68.75+30.14bc 30.73+£8.61ab
G4 3.65+0.90a 14.06+6.81e 16.15+£3.25b
G5 8.85+5.92a 26.56+1.56¢ 28.65+4.77ab
G6 9.38+7.16a 100.00+2.39a 100.00+18.31ab
G7 4.17+4.77a 100.00+6.81ab 100.00+4.13ab
G8 6.77+4.77a 69.79+30.67bc 30.73+7.71ab
G9 3.13+3.13a 40.10+24.92cde 23.44+2.71b
G10 8.23+4.93a 65.1042.39cd 45.83£13.29a
Gl1 2.60+3.25a 100.00+5.49ab 18.23+£3.25b
G12 7.81+12.2a 15.63+16.24¢ 20.83+17.77b
0.05

Note: The same column of lowercase letters indicates a significant difference at the 0.05 level. The same as below.
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Table 4 The main chemical composition of G3 %
Position Line Alkalcid Total sugar Reducing sugar Total nitrogen K
K326 2.47+0.55a 32.22+1.08a 26.22+1.30a 2.04+0.14a 1.45+0.09b
G3 2.30+0.14a 28.45+£2.52b 23.01£2.45b 2.17+0.21a 1.76+0.05a
K326 4.20+0.16a 20.55+2.14a 16.65+1.95a 2.54+2.01a 1.32+0.25a
G3 3.57+0.12b 19.27+1.98a 15.72+2.03a 2.52+1.86a 1.53+0.27a
234 gMLW20-1 G3 6 G3
5 G3 Gl Gl
Gl K326 Gl
Gl
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Table 5 The main physical characteristics of G3

Position Line Single leaf mass/g Stem content /% Density/(g'm?)
K326 11.10+0.64a 28.72+0.94a 84.2248.47a
G3 10.86+0.48a 27.68+0.70a 82.69+5.90a
K326 13.87+0.74a 22.63+0.77a 93.43+6.14a
G3 13.07+0.56a 21.75+0.86a 91.83+4.43a
6 G3
Table 6 Sensory quality evaluation of G3
Position Line Aroma quality Aroma quantity Taste Offensive taste Irritating Score
K326 7.91+0.15a 7.91+0.10a 8.33+0.26a 7.41+0.13a 7.31+0.18a 38.87+0.90a
G3 7.90+0.17a 7.96+0.07a 8.22+0.37a 7.39+£0.16a 7.45+0.17a 38.92+0.93a
K326 7.79+0.13a 8.04+0.34a 7.88+0.23a 7.09+0.17a 7.28+0.19a 38.08+0.74a
G3 7.76£0.19a 8.00+£0.25a 7.7240.19a 6.98+0.18a 7.22+0.21a 37.68+0.85a
G3 K326 K326 qMLW20-1
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