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The Genetic Analysis of the Resistance to Tobacco Powdery Mildew
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Abstract : Six populations (P, ,P,,F, ,B,,B,,and F,) were constructed from the resistant variety Taiyan 7 as
the female parent and the susceptible variety NC89 as the male parent. The inheritance of the tobacco powdery mil-
dew was investigated by the mixed major-gene plus poly-gene inheritance model. It was found that the inheritance of
the resistance to tobacco powdery mildew was fit to a mixed genetic model of two major genes with additive-domi-
nant-epistatic effects plus polygenes with additive-dominant-epistatic effects( the E-O model) . The heritability of ma-
jor gene in B, ,B, and F, was 88.05% ,32. 62% ,and 84. 43% ,respectively. Because of the high heritability of the
major gene,the selection of resistant plant could be carried out in the early breeding for disease resistance. Both of
the polygene heritabilities in B, and F,were 0,which showed that the environmental effect should also be taken into
consideration for the outbreak of tobacco powdery mildew.
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Table 1 Disease distribution for six generations of tobacco

powdery mildew

AL R T8 %L Disease index

Generation (0 ~20  20~40 40~60 60 ~80 80 ~100
P, 50 0 0 0 0

P, 0 0 7 28 11

F, 0 0 7 31 31

B, 51 14 23 84 98

B, 2 17 78 121 64

Fy 48 30 62 103 41
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Table 2 Maxinum likelihood value(MLV) and Akaike’s information criterion(AIC) for resistance to tobacco powdery mil-
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dew under different genetic models

ki) W RABNSR R B 1E wC ki) PR ABISR R B (E e A B RASR PR L (B "

Model MLV Model MLV Model MLV

A-1 -4492. 14 8992. 28 B-5 —-4787.01 9582. 03 D-4 —-4443. 10 8902. 20

A-2 -4742. 28 9490. 55 B-6 —-4787.02 9580. 03 E-0 -4414.35 8864. 71

A-3 —4788.75 9583. 50 C-0 —-4530. 72 9081. 44 E-1 —-4416. 56 8863. 13

A-4 -4518. 48 9042. 96 C-1 -4610. 38 9234.75 E-2 -4469.97 8961. 95

B-1 —4442.74 8905. 47 D-0 —4426.72 8877. 44 E-3 —-4586.22 9190. 43

B-2 —4472. 87 8957.73 D-1 —4441. 37 8900. 75 E-4 —4594. 81 9205. 62

B-3 -4792.22 9592. 43 D-2 —-4441. 37 8898. 74 E-5 -4610. 29 9238. 59

B-4 —4745. 67 9497. 34 D-3 —-4582. 81 9181. 63 E-6 -4615. 67 9247.35

*3 BMFEEEREERNESERE
Table 3 Tests on goodness-of-fit of genetic models for resistance to tobacco powdery mildew
TR
AR Generation U3 U3 U3 W D,

Model

B-1 P, 30.912(0.0000) *  37.673(0.0000) * 9.109(0.0025) * 6.7426( <0.05)*  0.7270( <0.05) *
F, 0.274(0. 6005) 0.201(0.6538) 14. 610(0. 0001 ) * 0.4692( <0.05) * 0.1556( >0.05)
P, 0.289(0.5910) 0. 176(0. 6750) 0. 163 (0. 6864 ) 0. 1558( >0.05) 0.1887( >0.05)
B, 6.621(0.0101) * 6.442(0.0111) " 0.035(0.8519) 0.7841( <0.05) * 0.1192( <0.05) *
B, 2.579(0. 1083) 2.966(0.0850) 0.447(0.5035) 0.4139( >0.05) 0.1067( <0.05) *
F, 12.377(0.0004 ) * 13.792(0.0002) * 1.512(0.2189) 1.4697( <0.05) * 0.1691( <0.05) *

D-0 P, 0. 000( 1. 0000 ) 3.906(0.0481) * 62.500(0.0000) * 4.1667( <0.05) * 0.5000( <0.05) *
F, 0.016(0. 8985) 1.524(0.2171) 19. 745 (0. 0000) * 0.5333( <0.05) * 0.1857( <0.05) *
P, 0.035(0. 8508) 0.000(0.9937) 0.486(0.4858) 0.1299( >0.05) 0.1623( >0.05)
B, 40. 765 (0. 0000) * 43.173(0.0000) * 2.416(0.1201) 4.6906( <0.05) * 0.2378( <0.05) *

2 0.429(0.5126) 0.322(0.5702) 0.070(0.7915) 0.2303( >0.05) 0.0864( <0.05) *

F, 0. 123(0.7255) 0.013(0.9083) 0. 808(0.3689) 0.1938( >0.05) 0.0786( >0.05)

D-1 P, 15.476(0.0001) * 26.767(0.0000) * 29.798(0.0000) * 5.4563( <0.05) * 0.6606( <0.05) *
F, 4.734(0.0296) * 0.983(0.3214) 19.897(0.0000) * 0.9385( <0.05)*  0.2527( <0.05) *
P, 0.561(0.4538) 0.277(0.5987) 0. 634(0.4258) 0.1919( >0.05) 0.1971( >0.05)
B, 72.787(0.0000) * 71.428(0.0000) * 0.583(0.4453) 7.2665( <0.05) * 0.2537( <0.05) *

2 1.699(0. 1924) 1.890(0. 1692) 0.203(0. 6522) 0.3668( >0.05) 0.1103( <0.05) *

F, 0.017(0. 8950) 0.039(0. 8427) 0.080(0.7776) 0. 1591( >0.05) 0.0727( >0.05)

D-2 P, 15.740(0. 0001) * 26.994(0.0000) * 29.344(0.0000) * 5.4783( <0.05) * 0.6620( <0.05) *
F, 4.924(0.0265) * 1.067(0. 3016) 19.917(0.0000) * 0.9546( <0.05) *  0.2550( <0.05) *
P, 0.620(0.4310) 0.315(0.5748) 0. 649(0. 4204) 0.1985( >0.05) 0.1996( >0.05)
B, 72.267(0.0000) *  70.865(0.0000) * 0.560(0. 4541) 7.2209( <0.05) *  0.2536( <0.05) *
B, 1. 594 (0. 2067 ) 1.775(0. 1828) 0. 192(0. 6609 ) 0.3560( >0.05) 0.1095( <0.05) *
F, 0.085(0.7707) 0. 140(0. 7086 ) 0.134(0.7142) 0.1679( >0.05) 0.0771( >0.05)

D-4 P, 15. 818(0.0001) * 27.061(0.0000) * 29.211(0.0000) * 5.4848( <0.05) * 0.6624( <0.05) *
Fy 4.950(0.0261) * 1.078(0.2991) 19. 920(0. 0000) * 0.9568( <0.05) * 0.2554( <0.05) *
P, 0. 622(0. 4304) 0.316(0.5741) 0. 650(0. 4203) 0.1987( >0.05) 0.1996( >0.05)
B, 72.152(0.0000) *  70.728(0.0000) * 0.550(0.4581) 7.2110( <0.05) *  0.2536( <0.05) *
B, 1. 534 (0. 2155) 1.714(0.1905) 0. 193(0. 6601 ) 0.3500( >0.05) 0.1090( <0.05) *
F, 0. 126(0.7224) 0.026(0. 8725) 0.539(0.4630) 0.1719( >0.05) 0.0698( >0.05)
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Model
E-0 P, 0. 000( 1. 0000) 3.906(0.0481) " 62.500(0.0000) * 4.1667( <0.05) * 0.5000( <0.05) *
F, 0.018(0. 8923) 2.065(0. 1507) 27.282(0.0000) * 0.6611( <0.05) * 0.2004( <0.05) *
P, 0.042(0. 8373) 0. 008(0.9294) 1.321(0.2504) 0.1432( >0.05) 0.1561( >0.05)
B, 0.175(0. 6761) 0.241(0. 6237) 0.119(0.7303) 0.1739( >0.05) 0.0612( >0.05)
B, 0.011(0.9147) 0.037(0. 8482) 0. 123(0.7259) 0.1842( >0.05) 0.0807( >0.05)
F, 0.178(0. 6727) 0.162(0. 6870) 0.001(0.9810) 0.1666( >0.05) 0.0740( >0.05)
E-1 P, 0.259(0.6106) 2.170(0. 1407) 61.853(0.0000) * 4.1883( <0.05) * 0.5208( <0.05) *
F, 0.330(0. 5654) 3.470(0.0625) 27.294(0.0000) * 0.6816( <0.05) * 0.2139( <0.05) *
P, 0.013(0.9102) 0.151(0. 6976) 1.249(0.2637) 0.1353( >0.05) 0.1363( >0.05)
B, 1.063(0.3025) 1.862(0.1724) 2.145(0. 1430) 0.3038( >0.05) 0.0814( >0.05)
B, 2.147(0. 1429) 1.988(0. 1586) 0.001(0.9722) 0.3779( >0.05) 0.1051( <0.05) *
F, 11.006(0.0009) * 13.377(0.0003) * 3.172(0.0749) 1.3536( <0.05) * 0.1611( <0.05) *

U7 U3 USRS BT RIS 5, W2 (P <0. 05) B AHEH 0. 4615 * s iA 3] 35K -F
The number in U2 ,U3 ,and U3 column means P(HO). The critical value of , W2 (P <0.05) is 0.461. * indicates significant difference at 0. 05 level
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Table 4 The estimates of genetic parameters for resistant gene under the E-0 model

— S flittHE e 5 flii T Estimate

1st order parameter Estimate 2nd order parameter B, B, F,

ml 12.95 0',2, 986. 84 375.35 757.56

m2 41.93 0'12“g 868. 88 122.46 639. 60

m3 33.73 (le,g 0.00 125.87 0.00

m4 26.72 a’ 127.03 127.03 127.03

m5 33.91 mg (%) 88. 05 32.62 84.43

mb 19. 16 hlz)g (%) 0. 00 33.53 0. 00

d, -13.53 hl (%) + hf,g( %) 88.05 66. 15 84.43

d, -13.53

h, 43.63

h,, 50. 00

i 14. 11

Jab 23.43

Jba 36. 18

1 —-49.44
ml \m2 .m3 .m4 .m5 Flm6 5MHFER P, P, F, By B I F, FEIME, d, 565 1 X EFERE AR ;d, 552 XTE%I‘IH’JJJM PERIN sh, 565 1 X3
BETR 4 AR s by« 36 2 X S BRE PR A4 A0 512 86 1 Xk R RIRNERS 2 X L RUMPE x Ik b RE RN 5, - 26 1 X EBERIFNSE 2 X 3238 K

P s P EATERRNT 3y, <5 1 RS 2 Xﬂ‘I%lm‘ﬁ s ML A2 PEZEN 510 86 1 %ok R PRIRISS 2 % T HE PR Ak x Pk BRI 5 o
F 0, I 02 S I % o IR o« IR 2, S

ml ,m2,m3,m4,m5 ,and m6 :the mean values of P, ,P, ,F, B, ,B, ,and F,generations,respectively. d, :additive effect of the first major gene,d, :additive effect of

the second major gene,h,, dominance effect of the first major gene,h,, :dominance effect of the second major gene,i:epistatic effect of additive x additive between

the first and the second major gene,j,, :epistatic effect of additive x dominance between the first and the second major gene,j, . :epistatic effect of dominance x ad-

ditive between the first and the second major gene,l:epistatic effect of dominance x dominance between the first and the second major gene,o‘lz‘ : phenotypic vari-

:heritability of major gene,h?, :heritability of polygene

2
. :polygene variance o :environmental Vanan(‘e,h Shy,

EI]’ICE;G'ing ma]or gene variance O'
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