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Analysis of correlation between parents and offspring and heterosis
performance of the contents of main volatile aroma components
in flue-cured tobacco

XU Yi',LU Xiu-ping®, XU Zi-cheng' , XIAO Bing-guang”, HE Deng-feng'

(1 Agronomy College  He’ nan Agricultural University s Zhengzhou, He’ nan 450002, China;

2 Yunnan Tobacco Science Research Institute ,Yuxi,Yunnan 653100, China)

Abstract: In order to study the laws of genetic variation of main volatile aroma components, 48 F, com-
binations had been obtained according to NC ]| design and the contents of volatile aroma components in
flue-cured tobacco were analyzed. The results showed: (1) The total content of volatile aroma matter in
flue-cured tobacco ranged from 493. 22 to 1 554. 35 ug/g for F, combinations,and from 506. 07 to 1 164. 03
ng/g for parents. The contents of volatile aroma components in F; combinations of flue-cured tobacco were
mostly significantly higher than their mid-parent value and low-parent value. (2) Different volatile aroma
components had obviously different heterosis in F, combinations. The order of heterosis over mid-parent
was: neoplytadiene (17. 88%)>> total content of volatile aroma matter (15. 38%)> products of aromatic a-
mino (8. 07%)> products degraded by carotene (5. 81%)> products degraded by cembrane (2. 75%)>
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products of maillard reaction (2. 62%). Both neoplytadiene (3. 62%) and total content of volatile aroma

matter (3. 15% ) showed positive heterosis over the better parent;other aroma matters, however, showed

negative heterosis over the better parent. (3) Aroma matters except products degraded by carotene in F,

combinations could be significantly affected by high-parent and mid-parent values; significant correlations

among heterosis over mid-parent and among heterosis over the better parent were found for most volatile a-

roma components. The above results could give a reference for parent selection and aroma matter improve-

ment in flue-cured tobacco breeding.
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Table 1 Analysis of the main volatile aroma components content in F, combinations
and parents of flue-cured tobacco ng/g
WiH HERMEFESY I RESEe i 2 Bl
Item Volatile aroma components Mean Std Range
A 15.77 3. 30 10. 56~24. 28
B 42.58 6.48 29.37~64. 89
F, 44 C 12. 96 2.88 7.92~21.52
F; combinations D 75.13 13.02 49.81~117. 36
E 884.73 203.59 370.62~1 393.41
F 1031.17 216.22 493.22~1 554. 35
A 14.61 2.82 10.60~19. 79
B 41.55 6.90 32.42~55.57
C 13.02 4.09 7.13~20.87
HA Parents D 71.09 7.92 56.40~81.70
E 771.50 168. 18 364.60~1 009. 83
F 911.76 176. 60 506.07~1 164.03

T A I RS TR IR 4 5 B SRR S B s C. PR BE E A 7 ) D. W1 % b R IR 7 90 E. Bid — I8 F R F W BB .

T

Note: A. Products of aromatic amino acid metabolism;B. Products of maillard reaction; C. Products degraded by cembrane; D. Products de-

graded by carotene; E. Neoplytadiene; F. Total content of volatile aroma matter. The following tables are the same.
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Table 2 Significance test of difference between F, combinations and mid-parent value,

high-parent value,and low-parent value

15 & WEHE Y R 1 3%l Mid-parent value 1 2E {8 High-parent value K% {8 Low-parent value
Volatile aroma components H R df t {H t-value [ i g df t i t-value [ i B df t {H t-value
A 74 1.96* 84 1. 00 78 4.89"*
B 85 0.68 94 —2.50" " 86 4,11
C 94 0. 10 94 —3.51"" 94 4.02**
D 63 1. 88" 65 0. 36 70 3.99*~
E 76 3.417 73 0. 65 94 5.58**
F 75 3.38" " 73 0.62 88 5.62" "

T x RARZEFIEEF] 0. 05 BEKF. » x FIREFIBH 0,01 BFEKF. FER.

Note: * indicating significant difference at 5% level. * * indicating significant difference at 1% level. The following tables are the same.
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Table 3 Coefficients of correlation between parents and offspring of main volatile aroma

components content in flue-cured tobacco

HRMEEIY R ERS(El R E TR MR E
Volatile aroma components High-parent value Low-parent value Mid-parent value Difference between parents

A 0.345"* 0.174 0.305" 0. 206
B 0.323" 0.082 0.254" 0.271"
C 0.382"* 0.396" * 0.451"* 0.047
D 0.034 0.181 0.129 —0.157
E 0.248" —0.008 0.110 0.197
F 0.242" 0.016 0.127 0.177
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Table 4 Heterosis performances of the main volatile aroma components in flue-cured tobacco %

HF1E G Over mid-parent heterosis

R

Volatile aroma components HyfH gl 'I{‘r"—lj % rﬁl U[l'%%“‘gﬂﬁttﬁﬂ'
Mean Range Positive Negative Ratio of heterosis
A 8.07+21.99 —31.23~60. 44 21.56 12.53 59.18
B 2.62+16.80 —28.44~63. 26 12.99 11.9 58. 33
C 2.75+22.68 —34.61~63. 20 19. 55 17.1 54.17
D 5.81+18.72 —34. 88~50. 34 15.62 13. 83 66.67
E 17.88+33.58 —54.26~109. 52 32. 88 15.11 68. 75
F 15.38+28. 95 —48.31~95. 57 28. 44 13. 33 68. 75
ﬁﬁﬁ?"{%ﬁﬁ o m;f%ﬁl:%“ Over hlglllqur;;'lrent heterosis . P
Volatile aroma components o - S Lo )
Mean Range Positive Negative Ratio of heterosis
A —2.62419.67 —38.03~37.70 17.75 15.97 39.58
B —5.95+15.88 —35.33~42.92 13.94 13. 34 27.08
C —11.96422.00 —49.65~48.58 16. 49 21. 44 25. 00
D —0.41+18.49 —38.92~48. 66 14.53 14. 16 47.92
E 3.62+25.70 —55.46~99. 22 21.98 16. 33 52.08
F 3.15423. 31 —49.78~86.91 20. 85 14. 56 50. 00
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Table 5 Correlation coefficients of volatile aroma components heterosis in flue-cured tobacco

S

Volajizjrriﬁ ?oﬁfz:)nems A B ¢ D E F
A 0.187 —0.066 0.521"* 0.345" " 0.375"**
B 0.139 —0.115 —0.259" —0.161 —0. 145
C —0.221 —0.132 0.349" 0.289~ 0.301*
D 0.484** —0.295" 0.271~ 0.707** 0.740**
E 0.321" —0.209 0. 149 0.730" " 0.998* *
F 0.348" * —0.195 0.178 0.761" " 0.998" *

T X AL UL E PRI S EA OG5 X M 2 DUR o R A B G R4

Note: Correlation coefficients among the values of mid-parent heterosis above the diagonal,and among the values of over high— parent het-

erosis below the diagonal.
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