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Influence of Different Cultivation Methods on Nicotine Conversion and TSNA
Content of Burley Tobacco
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(Tobacco Research Institute of Hubei Province, Burley Tobacco Experimental Station of CNTC, Wuhan 430030, China)

Abstract: In order to explore the effects of different cultivation methods on burley tobacco nicotine conversion rate and TSNA content,
A split plot experiment with three replicates was designed to determine light intensity, alkaloid content, nicotine conversion and four
kinds of TSNA content in a comparative analysis. The results showed that, conversion rate difference between varieties is a major
factor affecting TSNA content. Significant influence of TSNA content was also observed by planting with different specifications, and
perpendicular to the ridge or parallel on the ridge. There is also a significant interaction effect between variety and row direction and
planting specification. HC varieties were affected more significantly by planting specifications than LC varieties. Formation and
accumulation of alkaloid metabolites and TNSA are likely affected by light intensity. Effective measures to reduce the content of TSNA
in tobacco leaves include using low conversion rate varieties, good cultivation practices and appropriate row direction to improve light
conditions of tobacco plants.
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Table 1 Field experiment design

A B C
AIBICI Al-HC Bl- C1-100cmx60cm
AIBIC2 Al-HC Bl- C2-120cmx50cm
A1B2C1 Al-HC B2- C1-100cmx60cm
A1B2C2 Al-HC B2- €2-120cmx50cm
A2BICI A2-LC Bl- C1-100cmx60cm
A2B1C2 A2-LC Bl- C2-120cmx50cm
A2B2C1 A2-LC B2- C1-100cmx60cm
A2B2C2 A2-LC B2- €2-120cmx50cm
1.2.2
187.5 kg/hm?
m(N): m(P205): m(K,0)=1:1.5:2
22
123 6~7
TSNA
1.2.4 14
6~8 20d
TES-1339
1.2.5 TSNA
TSNA (22]
020g 100 mL 5
mL 10 % 20 mL
/ V:r=3:1
lh l1h
0.22 pm 2 mL
Agilent 7890A FID
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=[ / + 100 cm><60 cm
1><100%!! 120 cm>50 cm
23
TSNA - 23] 120 cm> 50 cm 2
0.20g 100 mL
0.2 mL 4 TSNA 2 lux
1 Table 2 Comparison of light intensity between different
100 mmol-L 19.8 mL lh treatments of row and plant spacing intensity lux
0.22 um Agilent 6460A %
AIBICI 9223.25 bAB 1733.07 aA 81.21
4 TSNA AIBIC2 9662.50 aA 1088.48 cCD 88.74
126 DPS7.0 A1B2C1 6639.32 dD 1311.73 bBC 80.24
A1B2C2 6817.58 dD 831.09 ¢E 87.81
LSD A2BIC1 8943.58 bB 1740.65 aA 80.54
A2BIC2 9290.58 abAB 972.73 ¢cdDE 89.53
7 A2B2C1 6595.03 dD 1357.12 bBC 79.42
A2B2C2 7857.33 cC 872.60 deDE 88.89
Al-HC 8085.66 1241.09 84.50
2.1 A2-LC 8171.63 1235.77 84.60
A2 Alx% 1.06 043
BI- 9279.98 A 1383.73 A 85.00
0
80% B2- 6977.31 B 1093.13 B 84.09
F Bl B2t% 33.00 26.58
C1-100%60 7850.29 B 1535.64 A 80.35
C2-120%50 8407.00 A 94122 B 88.74
Cl  C2+% -6.62 63.15
0.01  0.05
3 mglg %
Table 3 Influences o the content of alkaloids and nicotine conversion rate by different treatments mglg %
+%
Al-HC 9.14B 11.22A 5512 A 8.79B 13.56 A 60.71 A 3.98 -17.26 92
A A2-LC 2437 A 1.57B 6.03B 24.06 A 233B 8.84 B 129 -32.62 -31.74
A2 AlE%  166.61 -86.04 -89.05 173.65 -82.82 -85.44
BI- 16.91 6.25b 29.96 b 16.84 a 7.83b 34.22b 0.42 -20.18 -12.46
B B2- 16.59 6.54a 31.20a 16.02b 8.06 a 3532a 3.56 -18.86 -11.67
Bl B2t% 1.93 -4.43 -3.97 5.12 2.85 3.1
C1-100%60 17.15A 6.39 30.03 b 1721 A 7.67B 32.93B -0.35 -16.69 -8.79
C C2-120%50 1636 B 6.4 31.13a 15.65B 822 A 36.62 A 4.54 2214 -15.01
Cl  C2+% 4.83 -0.16 3,53 9.97 -6.69 -10.08
BICI 944A  1058C 52.85D 9.94 A 13.02C 56.71dC -5.03 -18.74 -6.81
Al BxC  BiC2 9.30 A 11.19B 54.61C 8.05C 13.60 B 62.82bB 15.53 -17.72 -13.06
B2C1 948A  1195A 55.76 B 9.47B 13.04 C 57.93¢C 0.11 -8.36 -3.74
B2C2 8.34B 11.18 B 5727 A 7.72C 1458 A 65.38aA 8.03 23.32 -12.4
BIC1 2441 B 1.39¢B 539¢C  2522A 2.28 8.29 -3.21 -39.04 -35.02
A2 BxC  BIC2 245B 1.84aA 6.992aA  24.13B 2.41 9.08 1.53 23.65 23.07
B2C1 2527 A 1.65bAB 6.13bB  2422B 2.33 8.78 4.34 29.18 -30.16
B2C2 2329C 1.39¢B 5.63¢cBC 22,68 C 23 9.21 2.69 -39.57 -38.83
2.2 F
3 > > > >
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4 4 TSNA
Table 4 Influences on the contents and the total amount of four kinds of TSNA by different treatments
Mng-g™h) Mng-gh) +%
NNN NNK NAT NAB NNN NNK NAT NAB NNN NNK NAT NAB
Al1-HC 32.46A 0.07b 1.05 B 0.05 33.62A 37.89A 0.11B 142B 0.06B 39.07A -14.33 -36.36-26.06 -16.67 -13.95
A A2-LC 4.69B 0.10a 1.55A 0.07 6.40 B 7.03B 0.16A 2.14A 0.12A 952B -33.29 -37.50-27.57 -41.67 -32.77
A2 Al+%-85.55 35.89 47.72 38.42 -80.97 -81.46 51.92 50.43 105.72  -75.63
Bl1- 17.19B 0.08 1.27  0.06 18.60B  21.43B 0.13 1.75 0.10 2340B -19.79 -38.46-27.43 -40.00 -20.51
B B2- 19.96 A 0.08 1.32 0.06 2143 A 23.15A 0.14 1.81 0.09 25.19A -13.78 -42.86-27.07 -33.33 -14.93
Bl  B2+%-13.88 0.00 -3.79 0.00 -13.21 -7.43 -7.14  -3.31 11.11 -7.11
C1-100x60 17.23 B 0.08 B 1.18 B 0.05B 18.54 B 20.23B 0.12B 1.76 0.08B 2220B -14.83 -33.33-32.95 -37.50 -16.49
CC2-120x50 19.92A 0.09A 1.41 A 0.06 A 2149 A 2435A 0.15A 1.80 0.11A 2639A -18.19 -40.00-21.67 -45.45 -18.57
Cl  C2+%-13.50 -11.11 -16.31 -16.67 -13.73 -16.92  -20.00 -2.22 -27.27 -15.88
BIC1 2791C 0.06bB 095C 0.04cB 2897C  3434D 0.10bB 1.31 B 0.06 3581 C -18.72 -40.00-27.48 -33.33 -19.10
Al BxC BIC2 32.84 B 0.07bAB 0.90C 0.05bAB 33.85B 39.32B 0.10bB 1.32B  0.06 40.80 B -16.48 -30.00-31.82 -16.67 -17.03
B2C1 3241 B 0.07bAB 1.08B 0.05bAB 33.60B 3476 C 0.08cB 1.26 B 0.06 36.16C  -6.76 -12.50-14.29 -16.67 -7.08
B2C2 36.67A 0.09aA 1.26A 0.06aA 38.08A 41.48A 0.16aA 1.80A 0.07 4351A  -11.60 -43.75-30.00 -14.29 -12.48
BIC1 335¢B 0.09B 1.27C 0.06cB 4.76B 441C 0.16b 227aA 0.10cB 11.22A -24.04 -43.75-44.05 -40.00 -57.58
A2 BxC BIC2 4.64bA 0.12A 1.96 A 0.08aA 6.81 A 7.65B 0.18a 2.11 bABO.16 aA 10.10B  -39.35 -33.33 -7.11 -50.00 -32.57
B2C1 5.24 abA0.09B 1.44B 0.06cB  6.83A 743B 0.16b 2.21abA0.10cB 9.90B -29.48 -43.75-34.84 -40.00 -31.01
B2C2 5.53aA 0.09B 1.52B 0.07bAB 7.20A 895A 0.16b 1.97c¢B 0.14bA 6.94C -38.21 -43.75-22.84 -50.00 3.75
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