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Genetic Effects Analysis of Flue-cured Tobacco
Yield Traits at Different Growth Stages
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(' Key Laboratory of Tobacco Genetic Improvement and Biotechnology , Tobacco Research Institute of Chinese Academy of Agricultural

Sciences , Qingdao 266001 ;> Wuyang County Agricultural Technology Extension Station, Wuyang Henan 462400)

Abstract; Flue-cured tobacco high-yielding varieties ¢ Shubalaomuji’ , ‘ Taiyan-7’ and the low-yielding varie-
ties TI245 respectively prepared two crosses,and got six generations plants( P, ,P,,F,,F,,B,,B,). The joint segre-
gation analysis method of mixed major gene plus polygene genetic model was used to analyze the genetic effects of
two crosses’ yield traits at different growth stages. The results showed the number of expressing genes and genetic
effects , which played regulatory roles in the yield traits building process of two crosses, existed differences in the de-
velopmental stages. The additive effect and dominance effect existed in the entire development process, while the de-
grees of the effects at the different growth stages were significantly different. At the same time the additive x addi-
tive , dominance X dominance interaction effects expressed intermittently when the growth stages changed. With dis-
tinct genetic effects of the different growth stages, phenotypic variation of squaring stage was decided by genetic
effects to more degrees than the other two stages,less impacted by the environment. And the genetic effects of the
two combinations also existing significant difference,combination Il was higher than combination I . Major genetic
plus polygenetic effects of different crosses’ yield traits at the different growth stages were significantly different , un-

der different environmental impact. Therefore, it is necessary not only to consider genetic effects in the breeding
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work ,but also pay attention to the environmental impact.

Key words: flue-cured tobacco ;yield ; growth stage ;major gene plus polygene ; genetic effect
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Table 1 Means of leaf number, leaf area and fresh leaf weight at different growth stages different generations of the
two combinations
g4 et % Leaf number i (em? ) Leaf area BEN )
Cross Generation BRI HELI A BRI HELCH S Leaf weight
Rosette Vigorous Squaring Rosette Vigorous Squaring
I p, 6.88a 11.33b 19.55a 191.85a 708.11a - 74.56a
P, 5.15b 9.95¢ 14.45b 86.76b 312.82b - 24.33¢
F, 6.39a 13.12a 18.76a 149.85a 584.47a - 53.9b
B, 6.83 12.76 18.74 147.26 298. 66 - 27.43
B, 6.72 12.85 17.37 141.42 439.30 - 37.68
F, 6.52 12.67 18.34 152.08 444.93 - 31.70
H15E(H Median value 5.97 10. 64 17.00 139.31 510.47 - 49.45
I P, 10.05a 19.10a 22.38a 423.30a 1003. 82a 1078.96a 58.20a
P, 8.50b 16.29b 16.92¢ 212.32b 484.66¢ 503. 06¢ 26.50¢
F, 9.11a 16.90b 20.50b 288.11b 688.20b 793.64b 46.30b
B, 8.19 16.80 20.91 253.76 723.73 902.36 49.00
B, 7.04 14.08 18.74 132.57 466. 82 743.55 35.90
F, 7.7 15.53 19.31 191. 64 510.13 731.57 37.70
35 Median value 9.28 17.70 19.65 317.81 744.24 791.01 42.35

[FF/NG FEERIR @ =0.05 /KFFIY2E 5 28

Lowercase letters in the same column indicate significant difference under a =0.05 level
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0 19 48 S 3 AL B 80 B1 . CO . DO (KO0 \E1 ik 3%
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Table 2 AIC value of genetic models of two combinations’ leaf number at different growth stages
HHEUR LR AIC {8 Leaf number genetic models’ AIC value
Fe IR HET Cross HET  Crossl
Model il S| 91 B il S HE 191 B
Rosette Vigorous Squaring Rosette Vigorous Squaring
Al 2028.939 2640. 005 1914. 446 2550.472 4731.405 4616. 641
A2 2032.328 2644.352 1912.752 2558.240 4553.143 3874.007
A3 2027. 858 2643.930 1916. 690 2571.066 4747.131 3924.863
A4 2038.030 2644. 809 1918. 066 2530. 862 4228.556 3663. 728
Bl 2025.635 2649. 029 1886. 665 2478. 662 3649.025 2891.537
B2 2032.393 2642.818 1914.128 2554.137 4599.048 5018.293
B3 2136.850 2732.991 2026.930 2633.201 4599.036 3897.394
B4 2032.357 2644.352 1912.702 2558.412 4581.622 3880.288
BS 2027.411 2645.764 1918.299 2573.226 4687.580 3926. 867
B6 2029.035 2643.943 1916. 580 2571.224 4738.446 3924.871
CcOo 2028. 369 2650. 087 1912.928 2515.437 3969. 607 3492.747
Cl 2032. 641 2645.588 1908.987 2547. 407 4277.365 3636.738
DO 2031.048 2654.077 1912.177 2514.448 3632.428 3144.029
D1 2036. 545 2648. 640 1908. 673 2548.274 4358.287 3613.811
D2 2034.535 2647.577 1910.705 2547.302 4285.137 3692. 960
D3 2034. 602 2647.587 1907.192 2549.321 4358.777 3752.135
D4 2035.307 2647.744 1911.068 2548.543 4143.723 3574.978
EO 2035.312 2658. 687 1910. 928 2485.802 3476.026 2917.949
El 2029.911 2652.268 1915. 886 2478.222 3575.201 2886.224
E2 2040. 605 2653.587 1912.765 2555.352 4363.874 3616.630
E3 2192.728 2649.712 1908. 757 2547.717 4062. 875 3539.926
E4 2034.520 2647.575 1910. 884 2549.309 4235.902 3610.703
ES 2036.589 2649.586 1909. 143 2551.268 4360.777 3754.135
E6 2034.596 2647.587 1908. 037 2549.317 4086. 127 3610.311
2.2.2 MERMBEEIEE @ IECMBE AIC HE/MY BL DO E0 & EL, fEid A M5, DO

1580 2 A FAE B BT AR AL R 5 2 24
AMEELAY ALC {H (BRmE) o 5 1 b Bus AL 7e
PSR R b BL B0 (E1 19 AIC {HE/N, 43 5
9470. 64 9428.32 9435. 87 , A% A4 B I Y £ 1k
WAL 2858 A YRS, 7F 30 4~ 4eitE T B1EO,
EL 43504 11.7 .6 D Seit i ik 8 W K7 i
E1 S AR T AR A B L ast A B AL, 7R RE R D A%
PER R K A4 B1 DO EO F1 E1, i & PE 6 56 45
REW L 30 M aitE T, D0 5 E0 Giif ik B
KA YA 5 A4, (B DO 1Y ALC fHEUN, B
PAZRG 48R DO 1E iz A BRI SR it (A
A 1 T FRS A 7R TR Y 25 e A R e

BALIK ) KM g A b, R S A, TR e
DO 2 I IR 35t 1 78 A B0 ) e A AR B 1Y)
R EBAUAR Y AIC JEIBEHE R B1,CO DO KO ET,
BE— RIS SRR T, B1 A1 DO 294 6 DSk
K T HA 3 AR AR {A DO 1Y AIC {H
BN, BT LABERE DO Ry e AR AL B A 1 Y
VERLTY g AIC {HE/IMW Bl K0 5 E1, 45 & A 4%
RU)E A PR, 2R A e B E1 S B0 1 0 S ast
AR,
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Table 3 Genetic parameters estimates of leaf number at each growth stage
SHRAGITHA Ziky S RE Y] el
Parameter estimate Rosette Vigorous Squaring
204 Cross 1 I I 1 1 I
7 Model Bl Bl A3 DO E6 El
— % m, 5.65 8.90 12.56 14.02 18.69 9.58
1% order genetic param- ™, 7.367
eter my 21.37
my 8.64
ms 5.20
mg 8.08
d, 0.56 0.50 0.21 5.07 1.39 1.62
d, 0.14 0.50 1.39 1.62
h, 2.28 -4.19 0.21 9.23 1.39 -1.06
h, 1.24 -2.34 1.39 -3.36
i 0.44 0.21 10.30
Jab -0.15 0.68 5.19
Jba -0.85 -2.89 -10.8
1 -3.10 5.88 14.49
[d] -0.32
[h] 1.57
s A Generation At Generation AL Generation
2% order genetic parameter B, B, F, B, B, F, B, B, F,
a1 o2, 0.49 1.51 0.85 0 0 1.15 0.056 3.61 3.55
Cross | h2, (%) 18 41 28 0 0 9 0.5 48 26
o, 7.66 1.29 7.6
h? (%) 75 17 55
HA T a2, 5.04 1.68 4.33 4.03 50. 44 19.95 77.03 28.04  85.48
Cross 11 h2, (%) 60 33 56 12 91 76 96 84 97
ijg 25.22 1.50 3.19 1.45 3.61 0.70
h? (%) 18 3 12 2 11 1

my my my my s Fl mg ZPHIFIR PP, Fy By By Al Fy BRI d, (dy, D 2 X6 SRS D BRSO 5 b, hy, S 2 % J2 S DY B AR 5§ Oy 2 %
L DR DA x D BRSO 3, 9 2 6F ERE DRI U < S B ARB80 5jy,, D9 2 0 FERE DRI S o otk BR300 51 2 2 %F 2 PR ) S
P BARR ; 0%, LR 5 2% s 00, W E R 5 22 sl O R AL R bl A SR %, T

mg pg

m,; ,m, ,m; ,m, ,msand mgrespectively represent opulation mean of P, ,P, |F, B, ,B,and F, generations;d, ,d, : Additive effects of the two major genes;
h, ,hy : Dominant effects of the two major genes ;i Additive x additive interaction between two major genes;j,; : Additive X dominant interaction between two

major genes;j,, : Dominant x additive interaction between two major genes;|; Dominant x dominant interaction between two major genes; >, : Major gene

mg

Valriance;()'ig : Polygenic Variance;hig :Major gene hen'tability;hf,g : Polygene heritability. The same as below
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Table 4 Genetic parameters estimates of leaf area at each growth stage
ZHUGHHE Ziky ] RE 1) PR
Parameter estimate Rosette Vigorous Squaring
204 Cross I I I Il I I
HEH Model El DO DO DO - El
—S5 m; 274.36 416.12 721.97 972.04 387.02
1™ order genetic m, 289.99 591.68 690. 26
parameter my 219.50 366.24 516.45
my 248.14 443.69 691.94
ms 133.07 303.03 469. 60
mg 185.87 440. 86 485.66
d, 6.47 7.18 5.61 31.78 168.90
d, 6.47 168.90
h, -135.87 -1.87 -3.13 -2.06 -397.53
h, -135.56 -397.53
i -145.52 402. 88
Jab 7.32 -161.69
Jba 7.01 -161.69
1 297. 66 1162.37
[d] 32.51 -53.32
[h] -162.30 36.70
e ¢ A Generation AL Generation X Generation
2% order genetic parameter B, B, F, B, B, F, B, B, F,
HET cr,zng 5171.70  5867.65 7041.54 289.31 0 303.48
Cross | h,(%) 53 68 68 0.7 0 0.7
(7'2,g 1221.65 0 0 7755.62 0 10624. 11
b (%) 13 0 0 18 0 23
HAE T U%,,g 189.30 0 102. 62 1029. 20 763.55 813.01 230619 46863 152554
Cross II W2, (%) 0.7 0 0.7 0.8 1.4 1.3 93 83 97
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Table 5 Genetic parameters estimates of fresh leaf weight at squaring stage

Zikey R —Br 28 ZHhEH
Cross Model 1*order genetic parameter 2% order genetic parameter
I E-0 m, 58.43 m, 41.77 B, B, F,
m, 36.31 m, 16.90 o 76.42 106.76  86.03
m, 15.58 my 20.54
d, 9.50 d, 9.50 hl, (%) 25 53 19
h, 9.50 h, 9.03
I 7.03 Jab -14.03 o2, 131.38 0 281.45
Jha -14.03 1 -7.29
[b] [h] h? (%) 44 0 61
I} E-1 m, 41.16 m, o, 0 359.61  119.63
m3 my
ms mg hy, (%) 0 85 68
d, -8.36 d, -8.36
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