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Abstract: Tobacco bacterial wilt is a bacterial disease that seriously affects the production of tobacco in China. Screening for
tobacco germplasm resistant to bacterial wilt and analyzing the genetic effects of resistance are of great significance for disease
resistance breeding. In this study, the susceptible variety CB-1 and the bacterial wilt resistant mutant 153-K were selected as parents,
and the F2 population was constructed. The analysis method of the mixed genetic model of "major gene + polygene™ was used to
study the genetic effects at two locations in Anhui and Fujian. The correlation analysis method was used to analyze the correlation
between 153-K bacterial wilt resistance and agronomic traits. The results showed that the optimal genetic model of 153-K in Anhui is
MX2-EEAD-AD, which means 2 equal dominant major genes + additive-dominant polygene model. The optimal genetic model in
Fujian is MX2-ADI-AD, which means 2 pairs of additive-dominant-epistatic major gene + additive-dominant polygene model. The
correlation analysis results showed that in Anhui and Fujian, resistance to bacterial wilt was significantly negatively correlated with
plant height, but not significantly related with number of leaves, pitch distance, or stem circumference.
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Fig. 1 Normal distribution analysis of CBx153-K combination in Anhui
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Fig. 2 Normal distribution analysis of CBx153-K combination in Fujian
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Table 1  AIC values of each genetic model in CB-1x153-K combination
CB-1x153-K CB-1x153-K

Model AIC AIC

Maxlikelihood value AIC value Maxlikelihood value AIC value
MX2-EEAD-AD -535.010 4 1074.020 7 —482.835 7 969.671 3
MX2-A-AD ~535.955 2 1077.9103 ~482.732 3 971.464 6
MX2-AD-AD -535.744 6 1081.489 2 —483.050 4 976.100 9
2MG-EEAD ~537.506 6 1083.013 1 ~479.650 8 967.301 7
MX2-ADI-AD —532.6175 1083.235 —456.850 8 931.701 6
MX1-A-AD -535.954 8 1083.909 7 —482.724 9 977.449 8
2MG-AD ~535.648 8 1085.297 6 ~478.864 9 971.729 9
MX1-AD-AD -535.651 8 1085.303 7 —486.920 9 987.841 7
MX1-AD-ADI -534.8217 1085.643 5 ~474.4527 964.905 4
MX2-EAED-AD -541.356 5 1086.713 —477.653 959.306 1
MX2-ADI-ADI -532.287 3 1088.574 7 ~456.711 3 937.4227
2MG-AED -540.118 8 1090.237 5 ~480.126 970.251 9
2MG-ADI -534.303 7 1090.607 5 4729147 967.829 5
MX2-AED-AD -543.214 5 1092.429 ~473.628 4 953.256 8
MX1-EAD-AD -543.083 3 1098.166 5 -493.835 1 999.670 3
PG-AD ~544.236 1 1098.472 2 ~493.853 8 997.707 7
PG-ADI -544.185 1 1100.370 2 —484.318 8 980.637 5
MX1-AEND-AD —544.240 2 1100.480 3 —491.445 4 994.890 8
1MG-EAD -578.216 2 1166.432 4 -519.284 8 1048.569 6
1MG-AD -578.225 6 1168.4513 -519.215 1 1050.430 1
2MG-EA ~590.053 4 1188.106 8 -525.722 8 1059.4455
2MG-A -590.053 9 1190.107 8 ~525.726 5 1061.453
1IMG-A ~596.819 1203.638 -529.300 3 1.068.600 6

1IMG-AEND —620.244 4 1250.488 7 -553.9751 1117.950 1
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2 CB-1x 153-K
Table 2  Fitness test of alternative models in CB-1x 153-K combination in Anhui
i : u? us nw2 Dn
Model Generation
MX2-EEAD-AD P1 0.101(0.750 6) 0.689 5(0.406 3) 4.369 7(0.036 6)* 0.401 3(>0.05) 0.115 7(>0.05)
P2 0.346 4(0.556 2) 2.154 6(0.142 1) 12.901 8(0.000 3)* 0.842 8(<0.05)* 0.284 7(>0.05)
F1 0.066 5(0.796 5) 0.050 5(0.822 3) 0.01(0.920 2) 0.503 6(<0.05)* 0.295 6(>0.05)
F2 0.0838(0.7723)  0.328 2(0.566 7) 1.370 2(0.241 8) 1.308 2(<0.05)* 0.075(>0.05)
MX2-A-AD P1 0.712 4(0.398 6) 2.190 7(0.138 8) 7.030 2(0.008)* 0.479 6(<0.05)* 0.074 9(>0.05)
P2 0.073 4(0.786 5) 0.404 4(0.524 8) 12.906 9(0.000 3)* 0.808 9(<0.05)* 0.217 8(>0.05)
F1 1.067 6(0.301 5) 1.921(0.165 7) 2.378 3(0.123) 0.662 6(<0.05)* 0.185 6(>0.05)
F2 0.009 8(0.921) 0.009 8(0.921) 0.609 5(0.435) 1.278 8(<0.05)* 0.106 9(<0.05)*
MX2-AD-AD P1 0.705 1(0.401 1) 2.167 7(0.140 9) 6.955 1(0.008 4)* 0.477 9(<0.05)* 0.075 5(>0.05)
P2 0.069 8(0.791 6) 0.414(0.519 9) 12.938 6(0.000 3)* 0.809 1(<0.05)* 0.218 7(>0.05)
F1 1.045 2(0.306 6) 1.874(0.171) 2.298 8(0.129 5) 0.659(<0.05)* 0.186 7(>0.05)
F2 0.001 6(0.968 5) 0.015 4(0.901 3) 0.421 2(0.516 3) 1.258 6(<0.05)* 0.111(<0.05)*
2MG-EEAD P1 0.374 6(0.540 5) 0.006 2(0.937 4) 4.227 4(0.039 8)* 0.446 1(>0.05) 0.171(>0.05)
P2 5.390 9(0.020 2)*  7.904 2(0.004 9)*  5.077 6(0.024 2)* 1.261 7(<0.05)* 0.401 5(<0.05)*
F1 1.948 5(0.162 8) 2.854 7(0.091 1) 1.828 1(0.176 3) 0.701 1(<0.05)* 0.171(>0.05)
F2 0.212 7(0.644 6) 0.170 1(0.68) 0.018 7(0.891 3) 1.331(<0.05)* 0.086 6(>0.05)
Uz U:? U? nW2  Smirnov nW?2 p<0.05 0461 Dn  Kolmogorov
* 0.05

Note: UZ? U?

UZ is the uniformity test statistic, the number in parentheses is the corresponding probability; nW?is the Smirnov test statistic, the critical value

of nW? (p <0.05) is 0.461; Dn is the Kolmogorov test statistic. * indicates that the difference is significant at the 0.05 level. The same below.
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Table 3  Fitness test of alternative models in CB-1x153-K combination in Fujian
. : u; u; nW2 Dn
Model Generation
MX2-ADI-AD P1 0.140 4(0.7079)  4.1789(0.040 9)*  45.238 8(0)* 0.993 5(<0.05)* 0.043 2(>0.05)
P2 0.0215(0.8833)  0.100 8(0.750 8) 0.492 4(0.482 9) 0.581 4(<0.05)* 0.116 8(>0.05)
F1 2.1946(0.1385)  9.9545(0.001 6)*  47.372 5(0)* 1.384 2(<0.05)* 0.067 8(>0.05)
F2 0.003(0.956 6) 0.063 1(0.801 6) 0.631 3(0.426 9) 0.717(<0.05)* 0.083 9(>0.05)
MX2-ADI-ADI P1 0.1065(0.7442)  4.0699(0.0437)*  46.317 6(0)* 1.008 7(<0.05)* 0.042 1(>0.05)
P2 0.0918(0.7619)  0.202 8(0.652 5) 0.393 7(0.530 4) 0.589 7(<0.05)* 0.124 5(>0.05)
F1 1.8622(0.1724)  8.8731(0.0029)*  43.956(0)* 1.333 4(<0.05)* 0.078(>0.05)
F2 0.000 5(0.982) 0.027 8(0.867 7) 0.568 4(0.450 9) 0.715 8(<0.05)* 0.082 2(>0.05)
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Table 4 Estimates of genetic parameters for resistant gene
under the fittest model in two combinations in Anhui and

Fujian
Estimate
Genetic parameter CB-1x153-K CB-1x153-K
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Note: m, Population mean; d,, dy, Major genes additive effect; h,, h,, Major
genes dominant effect; i, Additivexadditive interaction; ja,
Additivexdominance interaction;j,, Dominancexadditive interaction; |,
Dominancexdominance interaction effects; [d], Polygenic additive effect;
[h], Polygenic dominanteffect; 57, Phenotypic variance; 83, Major gene
variance; 82, , Polygenic variance; §2, Environmental variance; h,zng, Major
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genes heritability; h2,, Polygenic heritability.

pg’

2.2 153K
2.2.1 2020
3 CB-1
153-K  p<0.05 3A 153-K
3B p>0.05
153-K 3C p<0.05 CB-1
153-K
3D p>0.05 153-K
CB-1 153-K
222 F2
F2

m153-K
200 A a gy a
I =
S
‘s 100
<
5
o
0 1 )
Anhui Fujian
40 m153-K
" B CB-1
o a
3 a a a
5 20 I I
g
S
=
0 1 )
Anhui Fujian
15 m153-K
c CB-1
§10 | j? b T
= I
£
€5
(<)
»
0 1 )
Anhui Fujian
Wrp a m=mis3k
CB-1 a
= b I 2
£L 5 I
28
C C
=g
£ '
Lo
wn 0 L J
Anhui Fujian

3 153-K CB-1
Fig. 3 153-K and CB-1 agronomic traits in Anhui and Fujian

—0.475 p<0.01

~0.221 p<0.05

5 F2

Table 5 Correlation coefficients of disease grade and
agronomic traits of F2

Location  Plant height Number Pitch distance S.t em
of leaves circumference
. —0.475** —0.025 —0.01 -0.122
Anhui
= -0.221* -0.071 -0.107 0.079
Fujian
* p <0.05 wx p <0.01

Note: * means significant difference at the 0.05 level, ** means significant
diffeerence at the 0.01 level.
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