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Genetic Analysis of Beinhart1000-1 Resistance to Black Shank in Tobacco
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Abstract: Two resistant x susceptible hybrid combinations were made between the line resistant to black shank (Beinhart1000-1)
and two susceptible materials, SNN (Samsun NN) and XHJ (Xiaohuangjin1025). All the three parents and the two crosses were
performed black shank artificial inoculation and resistance evaluation at mature stage. The genetic characteristics of Beinhart1000-1
resistance were studied using the major gene plus poly gene model. The results showed that: The black shank resistance genetic
model of the cross Beinhart1000-1 x SNN was identified to fit model E2 and the heritability of major genes and poly-genes were
estimated to be 99.14% and 0.48%, respectively. For cross Beinhart1000-1 x XHJ1025, it fitted B1 model very well, and the
heritability of major genes was estimated to be 99.52%. Because of the higher heritability of the major genes, the selection of black
shank resistant plants could be done in early generations. These results could provide information on MAS for improvement of
resistance to black shank disease in tobacco.
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Table 1 The number of plants for each generation of eight
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Fig. 1 Distribution of the number of plants with different resistance grades in 4 populations of the combination
Beinhart1000-1xSNN
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Fig. 2 Distribution of the number of plants with different resistance grades in 4 populations of the combination
Beinhart1000-1xXHJ1025
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Table 2 The AIC values of the different genetic models in two combinations
AIC AIC
Al -595.61 1203.22 Al -902.50 1816.99
A2 -752.22 1514.44 A2 -1093.32 2196.63
A3 -596.05 1202.10 A3 -902.50 1814.99
A4 -803.12 1616.24 A4 -1163.32 2336.64
B1 -350.65 723.30 B1 -434.41 890.83
B2 -293.60 601.20 B2 -492.64 999.28
B3 -743.35 1496.69 B3 -1088.98 2187.96
B4 -743.61 1495.21 B4 -1094.28 2196.56
BS -295.10 600.19 B5 -714.87 1439.75
Beinhart1000-1x B6 -440.30 888.59 Beinhart1000-1x B6 -774.12 1556.25
Samsun NN Co -541.33 1094.66 1025 Co -885.73 1783.45
Cl1 -541.33 1092.66 Cl -906.06 1822.13
DO -461.81 939.62 DO -791.19 1598.37
D1 -489.19 992.38 D1 -810.17 1634.35
D2 -541.323 1094.65 D2 -885.64 1783.28
D3 -541.33 1094.66 D3 -906.04 1824.07
D4 -541.33 1094.66 D4 -906.04 1824.07
EO -321.54 667.07 EO -651.99 1327.97
El -322.05 662.11 El -465.73 949.46
E2 -276.55 563.09 E2 -518.90 1047.80
E3 -251.72 509.45 E3 -562.25 1130.50
E4 -512.97 1029.93 E4 -876.75 1757.49
ES -461.81 929.63 ES5 -704.87 1415.73
E6 -389.43 782.86 E6 -735.63 1475.26
3 Beinhart1000-1xSamsun NN
Table 3 Test for goodness of fit about Beinhart1000-1xSNN genetic model
U? U? Us? nW? Dn
E3 P1 1.64 0.200 722 0.0072 * 3351 0 * 2.64 0.0001)* 0568 0 *
p2 1.96 0.162 6.99 0.0082 * 2654 0 * 225 0 * 0581 0 *
F1 18.66 0 * 12.88 0.0003 * 5.63 0.018 * 3.84 0.0006 * -2.60 1.00
F2 420 0.040 * 3.80 0.051 0.020 0.888 5.19 0.0024 * 0.108 0.013 *
E2 P1 1.28 0.257 0.136 0.713 3436 0 * 2.61 0.0001 * 0.440 0 *
P2 1.54 0.215 0.013 0911 2753 0 * 221 0 * 0.428 0.0001
F1 0.997 0318 3.10 0.078 10.11 0.0015 * 209 0 * 0.029 1.00
F2 0.821 0.365 2.65 0.104 9.03 0.0027 * 442 0.0012 * 0.068 0.263
BS P1 0.030 0.862 2.88 0.090 3743 0 * 2.50 0.0001 * 0509 0 *
P2 122 0.269 0.067 0.796 2827 0 * 219 0 * 0.436 0.0001
F1 1.41 0235 0.009 0.925 17.83 0 * 207 0 * 0.029 1
F2 0.088 0.766 1.51 0.219 14.16 0.0002 * 435 0.0011 * 0.061 0.382
B2 P1 1.24 0.265 0.151 0.698 3446 0 * 2.60 0.0001 * 0441 0 *
P2 0.941 0.332 0.165 0.685 2894 0 * 2.16 0 * 0.444 0.0001
F1 0.242  0.623 0.307 0.580 1696 0 * 198 0 * 0.029 1.00
F2 0.296 0.587 1.90 0.169 11.57 0.0007 * 437 0.001 * 0.064 0.342
Uz? U? U nW?  Smirnov Dn  Kolmogorov * P<0.05
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Table 4 Test for goodness of fit about Beinhart1000-1xXHJ1025 genetic model
U]Z Uzz U32 }’lVVZ Dn
Bl P1 0 1.00 234 0.126 3750 0 * 2.50 0.0001 * 0.500 0 *
P2 7.65 0.0057 * 10.92 0.001 * 628 0.012 * 2.69 0.0001 * 0.214 0.063
F1 0 1.00 4.69 0.030 * 75.00 0 * 5.00 0.002 * 0.500 0 *
F2 0.064 0.800 0.002 0.962 1.37 0.241 2.74 0.0001 * 0.026 0.983
El P1 1.06 0 * 2358 0 * 394 0.047 * 4.19 0.0009 * 0.737 0 *
P2 2.06 0.0004 * 2023 0 * 1872 0 * 3.25 0.0002 * 0.169 0.230
F1 306 0 * 4717 0 * 7.88 0.005 * 838 0.012 * 0.737 0 *
F2 4.06 0.098 0.407 0.524 14.82 0.0001 * 3.03 0.0002 * 0.061 0.205
B2 P1 5.06 0.100 234 0.126 3750 0 * 2.50 0.0001 * 0.500 0 *
P2 606 0 * 3395 0 * 4271 0 * 396 0.0007 * 0.121 0.627
F1 7.06 0.029 * 0.016 0.899 63.51 0 * 540 0.0028 * 0419 0 *
F2 8.06 0.530 0.003 0.955 7.05 0.0079 * 299 0.0001 * 0.015 1.00
E2 P1 9.06 0.0005 * 594 0.015 * 13.50 0.0002 * 3.50 0.0003 * 0.317 0.0035 *
P2 10.06 0 * 6625 0 * 11552 0 * 541 0.0028 * 0.043 1.00
F1 11.06 0 * 11.87 0.0006 * 2699 0 * 7.00 0.0071 * 0317 0 *
F2 12.06 0.037 * 0.950 0.330 1757 0 * 4.04 0.0008 * 0.105 0.0021 *
U? U? Us? nW?  Smirnov Dn Kolmogorov
5
Table 5 The estimates of genetic parametersin of two combinations
1 2
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