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Abstract: Tobacco cultivar/line Jingyehuang, named JYH, and Beinhart1000-1, named Beinhart, have shown effective resistance to
brown spot disease. In this study, populations of Pi, P2, Fi, and F2 were generated as experimental materials from two crosses
between the two cultivars and susceptible cultivar NC82. The joint segregation analysis method of mixed major gene plus polygene
genetic model was used to investigate the inheritance of resistance to brown spot disease in tobacco. The results showed that the
inheritances of both JYH and Beinhart fitted to a mix genetic model of two major genes with additive-complete dominance effects
plus poly-genes with additive-dominance effects (E-5 model). For high resistance material JYH, the additive effect of the first major
gene was larger than the second one. For high resistance material Beinhart, the additive effect of two major genes was equal.
Heritability of the major genes was 64.72% in JYHXNC82, and 63.88% in BeinhartxNC82 in F2, indicating that resistances to brown
spot disease in tobacco cultivars JYH and Beinhart were mainly controlled by major genes.
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Distribution of the number of plants with different resistance grades in 4 populations of combination YJHxNC82
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Fig. 2 Distribution of the number of plants with different resistance grades in 4 populations of combination BeinhartxNC82
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Table 2 The y? test of genetic resistance of two combinations
F> r

1 162 94 68 31 24.90

2 189 93 96 31 82.74

1 162 94 68 97 0.21

2 189 93 96 9 17 8.95

1 162 94 68 15 1 352.87

2 189 93 96 15 1 751.17
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Table 3 The AIC values of the different genetic models in two combinations
1 AIC 2 AIC
YJHXNCS82 A-1 -339.5166 691.033 BeinhartxNC82 A-1 -393.5185 799.037
A-2 -346.0705 702.141 A-2 -396.8056 803.611
A-3 -368.6349 747.27 A-3 -422.5294 855.059
A-4 -347.5579 705.116 A-4 -407.6416 825.283
B-1 -337.606 697.212 B-1 -388.2994 798.599
B-2 -339.3236 692.647 B-2 -392.633 799.266
B-3 -345.7086 701.417 B-3 -396.6271 803.254
B-4 -350.571 709.142 B-4 -401.025 810.05
B-5 -398.6264 807.253 B-5 -452.7503 915.501
B-6 -368.6677 745.335 B-6 -421.1823 850.365
C-0 -343.5433 699.087 C-0 -400.2181 812.436
C-1 -346.716 703.432 C-1 -400.843 811.686
D-0 -339.2995 694.599 D-0 -386.2585 788.517
D-1 -460.4016 934.803 D-1 -500.1389 1014.28
D-2 -343.1094 698.219 D-2 -396.1437 804.288
D-3 -339.4568 690.914 D-3 -392.1974 796.395
D-4 -339.4568 690.914 D-4 -392.1974 796.395
E-0 -337.4638 698.928 E-0 -384.882 793.764
E-1 -337.5691 693.138 E-1 -385.1042 788.208
E-2 -339.3654 688.731 E-2 -390.7044 791.409
E-3 -343.1077 692.216 E-3 -396.1453 798.291
E-4 -343.7167 691.434 E-4 -397.6904 799.381
E-5 -341.4605 688.921 E-5 -390.8866 787.773
E-6 -346.7 697.4 E-6 -400.8438 805.688
4 YJHxXNCS82
Table 4 Test for goodness of fit about YJHXNCS82 genetic model
v’ U’ Uy nw? Dn
E2 Pl 0.6596(0.194) 0.7556(0.0969) 0.645(0.2122) 0.4054 1
Fl1 0.3722(0.7962) 0.213(1.5511) 0.1271(2.3281) 0.7085* 1
P2 0.4883(0.4802) 0.6036(0.2697) 0.5441(0.368) 0.4681* 0.6933
F2 0.5824(0.3023) 0.6239(0.2404) 0.8664(0.0283)* 0.9161* 0.8689
E-5 P1 0.7505(0.1011) 0.8307(0.0457)* 0.7067(0.1416) 0.4006 1
F1 0.4513(0.5673) 0.2484(1.3322) 0.0892(2.8889) 0.708* 1
P2 0.5636(0.3336) 0.6601(0.1934) 0.633(0.228) 0.4597 0.6879
F2 0.2471(1.3397) 0.2121(1.557) 0.6112(0.2585) 0.9848* 0.679
D-3 Pl 0.7107(0.1375) 0.8397(0.0409)* 0.5306(0.3932) 0.3965 1
F1 0.4307(0.6209) 0.3013(1.0685) 0.2788(1.1728) 0.6526% 1
P2 0.5401(0.3753) 0.7099(0.1384) 0.3765(0.7822) 0.4557 0.5811
F2 0.5228(0.4083) 0.601(0.2734) 0.7016(0.1468) 0.9627* 0.9808
D-4 P1 0.7107(0.1375) 0.8397(0.0409)* 0.5306(0.3932) 0.3965 1
F1 0.4307(0.6209) 0.3013(1.0685) 0.2788(1.1728) 0.6526* 1
P2 0.5401(0.3753) 0.7099(0.1384) 0.3765(0.7822) 0.4557 0.5811
F2 0.5228(0.4083) 0.601(0.2734) 0.7016(0.1468) 0.9627* 0.9808
U? U U? nW?  Smirnov Dn  Kolmogorov 5%
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Table 5 Test for goodness of fit about BeinhartxNC82genetic model

5 BeinhartxNC82

Up U? Uy nw? Dn
E-5 P, 0.8445(0.0385)* 0.9406(0.0056)* 0.2901(1.1191) 0.3298 1
F 0.5428(0.3703) 0.1714(1.8708) 0.0018(9.6991) 0.6619% 1
P, 0.8895(0.0193)* 0.9435(0.005)* 0.4112(0.6752) 0.4284 0.4185
F, 0.4034(0.6982) 0.4407(0.5944) 0.879(0.0232)* 1.2338* 0.3086
E-1 P, 0.7549(0.0974) 0.9886(0.0002)* 0.2056(1.6022) 0.3456 1
F, 0.6235(0.241) 0.1933(1.6922) 0.001(10.9048) 0.6746* 1
P, 0.9878(0.0002)* 0.8824(0.0219)* 0.515(0.424) 0.4309 0.4134
F, 0.9755(0.0009)* 0.9413(0.0054)* 0.6792(0.1711) 1.1215* 0.5681
D-0 P, 0.7576(0.0953) 0.9887(0.0002)* 0.2548(1.2968) 0.3379 1
F 0.638(0.2214) 0.2161(1.53) 0.0018(9.7679) 0.653* 1
P, 0.9919(0.0001)* 0.8555(0.0331)* 0.4428(0.589) 0.4283 0.3831
F, 0.9496(0.004)* 0.9321(0.0073)* 0.9234(0.0092)* 1.1597* 0.7496
6 JYH NC82 Fi F» BCG
Table 6 The estimates of genetic parameters in two
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