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Effects of exogenous substance on the physical characteristics
and internal quality of flue-cured tobacco upper leaf
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Abstract: [Objective] The study provided academic gist for tobacco production through exploring the
effect of exogenous substance on the physical characteristics and internal quality of flue-cured tobacco up-
per leaf. [Method) A field experiment was employed to study the effect of exogenous substance (plant
growth activity matter NO. 1—7,water (CK)) on the physical characteristics and internal quality of flue-
cured tobacco upper leaf of a tobacco cultivar NC89. [Result) Results indicated that: spraying exogenous
substance on upper leaf after topping: (1) The stem percentage, leaf specific weight, thickness(except the
3™ treatment) declined,the single leaf weight changed little,the filling value increased,and the equilibrium
moisture content expevienced complicated changed. (2) The nicotine and CI™' content declined, and the
K;O content increased, but the total sugar, the reducing sugar and the total nitrogen changed differently.
(3) The neophytadiene content was characterized by higher ratio in the total aroma constituents,and it was
not conducive for the producing of the carotenoid contents(except the 4™ treatment) , but conducive for the

producing of the mon-olastie contents(except the 5" treatment) ,the content of cembratriendiol rose, but
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the tendency of the phenylalanine and the products of browning changed differently. [Conclusion] The re-

sults showed that the 3 exogenous substance could improve upper leaf quality significantly.

Key words: flue-cured tobacco;exogenous substance;upper leaf;physical characteristic;internal quality
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Table 1 Effect of different exogenous substances on physical characteristics of flue-cured tobacco upper leaves
b EF‘H‘E‘;:%/ g P e M B JEE / im W‘@Tﬁﬁﬁ/% ﬁé{fifﬁiﬁ“ﬁﬁi/ iﬁ,,ﬁ{ﬂfl
Treatment Smgl‘e leaf Stem percentage Thicknes‘s Eqmllbrlum (- m *) . <,C.H}Q e )
weight moisture content Leaf specific weight Filling value
CK 18.60 a 26.88 a 114. 85 ab 12.04 b 71.72 a 6.20 b
T1 17.94 a 23.99 be 101. 90 bed 13.48 a 62.76 b 6.33 b
T2 18.25 a 24.10 bce 104. 55 bc 13.66 a 60.67 b 6.24 b
T3 18.44 a 23.57 be 116.72 a 12.02 b 64.42 ab 6.34 b
T4 18.69 a 24.02 be 106. 18 be 11.82 b 65.53 ab 6.49 ab
TS 17.90 a 22.75 ¢ 95.43d 11.90 b 63.43 b 6.69 ab
T6 18.18 a 24.07 be 95.20d 12.39 ab 67.75 ab 6. 60 ab
T7 18.93 a 26.02 ab 113.78 ab 12. 47 ab 64. 45 ab 7.11 a

2 W B AR AN TR /NS 5 B 3w A 3R] 25 S 8 R IR B 0. 05 KPR AR AL,
Note: Different letters in each column mean significant difference at P<'5% level,the same as follows.
F 2 SMERITEE EBBHERLER SN

Table 2 Effect of different exogenous substances on main chemical components of flue-cured tobacco upper leaves

i I b/ WAL/ A/ S AR /A e
Y LI)E*%Z R/ . ) ps! EL/ﬂ R/ W /R .
pGE:) (g~ ke 1) (g+kg ™) (g+ka 1) (g-ke 1) (ge-ka D) (g kg™ Total Total /&
Treatment g g Reducing g * K& g . 7g g g Total nitrogen/ sugar/ K,O/Cl!
Total sugar Nicotine Cl! K,O . S ceo
sugar nitrogen Nicotine Nicotine
CK 206.9 a 170.3 b 37.2 a 6.6 a 14. 6d 21.1 ab 0.57 cd 5.56 cd 2.22d
T1 173.1b 156.4 b 31.4 be 5.8 be 22.9a 20.7 ab 0. 66 bc 5.51 cd 3.97 b
T2 197.6 a 173.6 b 34.1 ab 5.6 bc 16. 1cd 18. 6 be 0.55d 5.79 ¢ 2.90 ¢
T3 218.1 a 194.1 a 30.7 be 5.2 ¢ 16. 6cd 20.0 ab 0.65 be 7.10 b 3.19 ¢
T4 158. 3 be 132.9 ¢ 31.9 be 5.3 ¢ 23.9a 22.6 a 0.71 b 4.96 d 4.52 a
T5 215.6 a 168.9 b 25.8 d 5.3 ¢ 19. 8b 22.2 ab 0.86 a 8.36 a 3.73 b
T6 206.2 a 158.0 b 29.1 cd 5.6 be 18. 2bc 19.4 be 0.67 bc 7.09 b 3.25 ¢
T7 145.0 ¢ 123.5 ¢ 34.0 ab 6.0 ab 17. 2¢ 22.0 ab 0. 65 be 4.26 e 2.89 ¢
2.3 SMNEHIRI ISR LM R EEREESHS  WILBI LB 71290 ~80.49% . Wit M K
R Py B0 T A 0 S e AR RS — B, o T3,
2.3.1 #FHHMM P EEMr bR T4T7 FRY A E AP G S ® s CK R

fi ez — . HiF 3 LA WS R SN IR B 45
Ak TR ek T AR R R A A R B

PEm, B0 2r B3k 12, 53% . 34.22%, 20. 46 % FI
18.04%,45.51%,26.11%.
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Table 3 Effect of different exogenous substances on the contents of neophytadiene of flue-cured tobacco upper leaves
= =
T VR = R I Y T
4k 3 M/ (pgeg D - pan Jib 3 M/ (pgeg D - P
Treatment Aroma (lig g b FRMY R Treatment Aroma (;1g g ) HFAW
. Neophytadiene Y ) X Neophytadiene L 1Y LA
constiuents constiuents
CK 895. 96 665. 2 74. 24 T4 1202.58 967. 95 80. 49
T1 868. 98 637.13 73.32 T5 674.55 480. 89 71.29
T2 799. 24 587.55 73.51 T6 753. 36 546. 10 72.62
T3 1 019. 47 785.23 77.02 T7 1079.23 838. 89 77.73
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Table 4 Effect of different exogenous substances on the contents of carotenoid of flue-cured tobacco upper leaf pg/g
Y I PR Treatment
/\roma consliuenl CK '1‘1 '1‘2 '1‘3 '1‘4 '1‘5 '1‘6 1‘7

5 =/ 1 Megastignone-1 1.13 2. 80 2.41 1.16 0.48 1.11 0.93 1.09
F 5 =/ 2 Megastignone-2 12. 90 13.19 11.99 13.11 14. 23 12.07 11.00 16. 86
ﬁﬁfiﬁ?@lﬁ] 3 Megastignone-3 2.33 2.23 1.88 2.35 2.03 1.83 1.75 2.85

B 4 Megastignone-4 13.77 13.63 11.10 14.11 15. 49 10. 58 11.98 18. 46
B- j( J 1 B-Damascenon 27.54 27.78 23.91 27.55 28.75 31.16 26. 64 29. 95
ML ET Neryl acetone 15.43 13.76 12.57 15. 44 12.58 18.03 11.22 15.52
6-HH -2~ B 1 )
6-Methyl-2- Heptanoicketone 0. 20 0.32 0. 06 0.31 0.10 0.10 0.22 0. 25
6- 1 -5~ B I - 2- i) ) o) -
6-Me-5-hepten-2-dione 0.73 0. 64 0. 94 0. 80 0. 68 0. 34 0. 82 0.50
0 ¥R o — i
3 fr‘% Bgﬂﬁqﬁﬂ 3.13 4.97 2.59 2.35 2.32 0. 05 0. 60 0.92
Trihydroxyl-g-Damascone
B BN R Farnesylacetone 56. 41 43.01 30. 67 54.21 58. 56 27.75 30. 69 35.90
A AL 5 /KB keto-isophorone 0. 40 0.14 0.22 0.18 0.29 0.34 0.33 0.42
3.4~ 1 -2, 5-nk i il ) ) _ _

2.4 y ;

574 Methyl. dihydro Turan-2.5-dione 2. 46 2.99 2.47 2.47 3.00 0.63 1.15 2.52
A1 Total 136.43 125. 77 100. 94 134. 27 138.51 103. 97 97.33 125. 25
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Table 5 Effect of different exogenous substances on the contents of non-plastid pigment aroma constiuents
of flue-cured tobacco upper leaves ng/g
=W R AT Treatment

Aroma constiuent CK T1 T2 T3 T4 T5 T6 T7

R H 2 Benzvl alcohol 7.58 9. 05 7.64 7.59 5.90 1.83 4.92 6.71

S 4 7, Benzene thanol 4.72 5.86 4. 00 4.73 4. 26 0. 87 2.57 4.11

ﬁjﬁﬁiELM % Benzalhyde 1.13 1.15 0. 88 1.11 1. 16 0.72 0.93 1.17

Phenylalanine RLE 5.12 5.29 1.99 5.13 7.65 3.70 4.49 5.96
Benzene acetaldehycle

3t Total 18.56 21. 34 17.51 18. 56 18.97 7.12 12.91 17.95
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4% 5 Continued table 5
=Y R A Treatment
Aroma constiuent CK Tl T2 T3 T4 T5 T6 T7
HERE Furfural 13.50 16.12 19. 04 19. 34 16. 55 7.89 10. 23 19. 29
- oy
;—Ei—zhﬁfil 1.93 2.29 1.76 1. 90 1.94 0.91 1.70 1. 68
5 P R 7= ) ‘ (
Products of ZEEIEUEI Acetyl furan 0,73 0.57 0.53 0. 50 0.19 0. 34 0. 49 0.17
browning FAEEE Linalool 2.46 1.98 2.29 2.47 1.55 1.73 2.13 2.01
B-¥ 7K B-Damascon 0. 86 0. 64 0. 82 0. 89 0.48 0. 87 0. 88 0. 67
Jit Total 19. 49 21. 60 24. 44 25. 10 20.71 11.73 15.43 23.82
?ifhf?tirfi(% it 7 ) Bl Solanone 56. 28 63. 14 68. 80 56. 31 56.43 70. 84 80. 59 73.32
BRI AR F YRS
Total non-plastid aroma 94.33 106.08  110.75 99. 97 96.12 89.69 108.93 115.10
constiuents contents
BB AN A R
Total aroma constiuents co- 230. 76 231.85 211.69 234.24 234.63 193. 66 206. 26 240. 35
ntent except neophytadiene
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