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Study on the Genetic Characteristics of Neutral Aroma Components in
Tobacco Parent Varieties in Henan
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Abstract: To screen good parents with high neutral aroma component content and best heterosis, 5 genotypes of tobacco were
chosen as parents to test by using the half diallel cross model in hybridization experiment. Ten crosses were acquired from 5 tobacco
varieties. Total content of neutral aroma and its various components of all parents and cross combinations were determined. Heterosis
and combining ability of neutral aroma component content were analyzed. The results showed that 664-01 and Yunyan 87 showed
higher neutral aroma content and combining ability, with high GCA values and heritability, therefore they are good parents in
breeding that aims at increasing neutral aroma components. Mid-parent heterosis and heterosis of NC 89x664-01 were positive.
Considering it’s relatively high SCA value, this cross presumably was the best combination to improve the content of neutral aroma.
Zhongyan 100 x Yunyan 87, Qinyan 96 x Yunyan 87 and Zhongyan 100 x Qinyan 96 had higher heterosis. Therefore, these cross
combinations were of great value in tobacco breeding that aims at improving the neutral aroma content.
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Table 1 Parental variety names and their pedigree
100 Py NC82x9201 NC82 5
NC89 P> 6855%6722
664-01 P;
96 Py G28x
87 Ps 2 xK326
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87
664-01 -0.18
-52.00~28.13 100><NC89 NC89>=<664-01
664-01 87 96 NC89x=< 9% 3
-5.26
10 -31.18 ~17.25 NC89><664-01
4  NC89>=<664-01 NC89x< 96 96> 87 3
100> 87 664-01>< 87 5.75 -34.37~49.87 P1
96> 87 NC8&9 NC89>=<664-01
><664-01 100
-1.37 -26.45~26.59
2.2
100> 87 NC89><664-01 96>
2.2.1 5
87 3
-1.86 -22.72~22.46
-3.03 -9.50~9.25 NC89>=<664-01
1
2
Table 2 Variance analysis of the contents of neutral aroma substances
F F F F F F
2 2.26 2.45 1.73  414.74 1.03 2.21 10.36 1.82 177.37 1.65 30.61 639.48
14 61.76  66.76%*  35.17 8 424.63*%* 19.88  42.72%* 210.67  37.03** 55974.56 521.53** 61 628.36** 1 287 466.39**
28 0.93 0.00 0.47 5.69 107.33 0.05
*okk 5% 1%
35
Table 3 Multiple comparison of neutral aroma components in 5 Parents ug/g
100 73.09 cC 15.17 cC 747 c 28.54 dD 779.09 bB 899.65 bB
NC89 71.61 cC 14.51dC 11.63 bB 37.42 cC 753.32 ¢cBC 884.58 dD
664-01 82.01 abAB 21.29 aA 14.62 aA 44.15bB 1 064.30 aA 1221.14 aA
96 80.26 bB 18.79 bB 11.43 bB 41.16 beBC 743.49 cC 891.12 ¢C
87 83.37 aA 21.57 aA 11.95 bB 55.15 aA 692.84 dD 860.69 eE
3 5% 1%
4
Table 4 Multiple comparison of neutral aroma components in different hybrid combinations ng/g
100><NC89 72.46 cdCD 19.01 dC 9.70 cdC 49.42 abAB 701.02 {fF 847.65 fF
100><664-01 74.16 cC 17.71 fgDE 7.61 eDE 45.95 bcABC 677.86 gF 819.51 hH
100> 96 72.41 ¢dCD 17.57 gE 10.39 cC 52.01 aA 752.95 ¢E 901.13 ¢E
100> 87 77.49 bB 17.43 gE 7.21¢E 48.73 abAB 931.67 bB 1077.86 bB
NC89><664-01 83.92 aA 22.20 aA 15.39 aA 47.81 abc AB 1078.37a A 124229aA
NC89>= 96 71.11dD 20.88 bB 12.93 bB 28.50 fD 648.49 hG 778.46 j1
NC89>=< 87 72.38 cdCD 8.66 hF 9.00 dCD 34.40 eD 688.46 fgF 809.37 il
664-01>< 96 73.42 ¢cCD 20.20 cB 9.84 cdC 41.36 dC 696.60 fgF 837.61 gG
664-01>< 87 78.76 bB 18.20 efCDE 13.24 bB 44.09 cdBC 804.86 dD 954.85 dD
96> 87 78.99 bB 18.46 deCD 13.10 bB 31.60 efD 883.19 cC 1021.03¢cC
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Table 5 Mid-parental heterosis of neutral aroma components in different hybrid combinations
100xNC89 0.15 28.13 1.63 49.87 -8.51 -4.98
100%664-01 -4.38 -2.91 -31.18 26.44 -26.45 -22.72
100x 96 -5.57 3.51 9.94 49.24 -1.09 0.64
100x 87 0.88 -5.12 -25.78 16.46 26.59 22.46
NC89x664-01 9.25 24.00 17.25 17.23 18.66 17.99
NC89x 96 -6.36 25.43 12.14 -27.46 -13.35 -12.32
NC89x 87 -6.60 -52.00 -23.69 -25.67 -4.79 -7.25
664-01x 96 -9.50 0.77 -24.53 -3.03 -22.93 -20.69
664-01x 87 -4.74 -15.07 -0.35 -11.19 -8.39 -8.27
96x 87 -3.45 -8.51 11.99 -34.37 22.98 16.57
-3.03 -0.18 -5.26 5.75 -1.73 -1.86
6
Table 6 Heterobeltiosis of neutral aroma components in different hybrid combinations
100xNC89 -0.86 25.31 -16.52 32.08 -10.02 -5.78
100%664-01 -9.58 -16.87 -48.01 4.09 -36.31 -32.89
100x 96 -9.78 -6.45 -9.10 26.36 -3.35 0.16
100% 87 -7.05 -19.17 -39.69 -11.63 19.58 19.81
NC89x%664-01 232 4.24 523 8.30 1.32 1.73
NC89x 96 -11.40 11.14 11.21 -30.76 -13.92 -12.64
NC89x 87 -13.18 -59.86 -24.73 -37.61 -8.61 -5.96
664-01x 96 -10.47 -5.17 -32.76 -6.31 -34.55 -31.41
664-01x 87 -5.52 -15.60 -9.45 -20.04 -24.38 -21.81
96x 87 -5.25 -14.40 9.56 -42.69 18.79 14.58
-7.08 -9.68 -15.43 -7.82 -9.15 -7.42
7
Table 7 Variance analysis of combining ability
F F F F F F
4 3540 11481 11.29 8113.22%* 13.41 86.45**  38.83 20.47** 18 558.70 518.75** 21753.29 1363 331.58™
10 14.66 47.55™  11.90 8549.20%* 391 2522%* 8278 43.65%* 18 697.98 522.64** 20 058.58 1257 120.31™
28 0.31 0.00 0.16 1.90 35.78 0.02
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Table 8 Effect values of parent general combining ability
100 -2.21¢C -0.94 dD -2.34dC 0.15bB -19.56c¢C -24.76dD
NC89 -2.15¢C -1.27¢E 0.58 bB -2.45¢C -19.37¢C -24.55¢C
664-01 2.30 aA 1.75 aA 1.30aA 2.20aA 89.67aA 96.82aA
96 -0.25bB 0.86 bB 0.42bcB -2.33¢C -41.49dD -42.61cE
87 231 aA -0.40 cC -0.04cB 2.43aA -9.25bB -4.90bB
9 10 SCA
Table 9 The values of the 10 traits SCA for the tobaccos
100xNC89 0.47 3.12 0.42 9.70 -53.15 -39.50
100%x664-01 -2.30 -1.21 -2.39 1.58 -185.35 -189.02
100x 96 -1.49 -0.46 1.28 12.17 20.90 32.04
100x 87 1.03 0.66 -1.53 4.13 167.38 171.05
NC89x664-01 7.41 3.61 2.47 6.04 214.97 233.55
NC89x 96 -2.85 3.18 0.90 -8.74 -83.75 -90.84
NC89x 87 -4.14 -7.79 -2.65 -7.60 -76.01 -97.65
664-01x 96 -4.99 -0.52 -2.92 -0.52 -144.68 -153.06
664-01x 87 -2.21 -1.26 0.87 -2.56 -68.66 -73.54
96x 87 0.56 -0.11 1.61 -10.52 140.82 132.08
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