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Effects of different light intensity during tobacco ripe stages on the quality of flue-

cured tobacco
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Abstract The two-year pot-culture experiments for cultivars were Yunyan85 were conducted during 2004 and 2005. Each
pot was filled with 20 kg air dried soil. The planting dates were May 20 and May 13 in 2004 and 2005 respectively.
Shading-controlled experiments were conducted 7d after topping with shade-cloth to achieve three different irradiances of
100% 50% and 20% of full sunlight in 2004  five different irradiances of 100% 60% 40% 20% and 10% of full
sunlight in 2005. The shade environment was created by using white button fabric with 5 meters long and 3 meters wide
hung horizontally 3 meters above the bottom of the pots. In ording to insure shading treatment effective in the early morning
and late afternoon each sides of the tobacco canopy were also covered by the same fabric.

The results indicated that. The thickness rate of palisade tissue and spongy tissue of tobacco leaves at the ripe stage
reduced when light intensity decreased. Weaker light intensity decreased the weight and thickness per leaf weight per unit
leaf area leaf density and sugar content of flue-cured tobacco leaves and increased content of stem ratio nicotine total

nitrogen potassium chlorine lutein carotenoid and aroma constituent .
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1.1
2004 ~2005 1540 m 85 2004
5 20 7 25 2005 5 13 7 23
1 “ K 20 kg
4 ¢ 40 g N:P,04:K,0 1:1:2.5 15¢ 15
120 cm x50 c¢m
1
Table 1 The chemical properties of soils used in experiment
Initial soil pH Organic Total N Available Available Available
fertility Matter % % N mg/kg P,05 mg/kg K,0 mg/kg
2004 5.37 1.52 - 46.63 21.81 189.51
2005 6.58 2.06 0.108 78.40 104.29 110.38
2004 3 1 23 CI310
1610.8 p,mol/mzs 50% 753.8 pmol/
m’s  20%  362.5 pmol/m’s
2005 5 1 234 5 1 2 3 4
C1310 1725.5 pmol/ m’s
60% 1030.3 wmol/ m’s  40% 630.2 wmol/ m’s  20% 351.3 pmol/ m’s  10% 164.6 pmol/ m’s
1.2
16 FAA
105 C 15 min 60 °C
B,F C,L. X,L.
60 °C LUMINARS030
B-
Waters515 Waters2487 Empower Rheodyne7725i
Sigma J. T. Baker
WAKO B- Sigma lg 100 ml
60 ml 90% 0.1% BHT 30 min 10 ml 90% 0.1%
BHT 2~3 100 ml 6 ml 0.1¢ 10000 r/min 4°C 5 min
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27
0.45 pm
HP5890-5972 - — —
10 ¢ +1g +350 ml +0.5 ml 500 ml 60 ml
250 ml 60 C 250 ml —
—60 C 1 ml GC/MS
NIST GC/MS HP-5 60 m x0.25 mmi.d. x0.25 pm d. f.
He 0.8 m} min 250 C 280 °C 177 C 50 C 2 min
2 C 120 °C 5 min 2 C 240 C 30 min
1:15 2 pl 70 eV 50 ~500 amu MS NISTO2
1.3
SPSS12.0
2.1
2
2 1
/
/ /
2
Table 2 The effect of different light intensity at ripe stages on leaf microstructure of tobacco
/
Upper  Palisade  Spongy  Lower Leal  p lsade  Upper Lower | - _
Treatment epidermis tissue tissue  epidermis thickness e epidermis  epidermis Ratio of  Ratio of - Palisade/
thickness  thickness  thickness thickness pm Intensity Intensity Intensity P ﬁ,hsade S[,J ongy s_pongy
pm pm pwm pm ind. /mm  ind./mm  ind. /mm o tissue thickness
1 20.19bA  99.67aA  91.69a 15.31a  224.55aA  4.54a 8.46aA 6.15aA 0.44aA 0.41a 1.09aA
2 24.44aA  98.80aA 94.12a 15.10a  230.36aA 4.15a 8.00abA  6.00aA 0.43aAB  0.41a 1.07aA
3 20.28bA  76.70bAB  81.90a 15.08a  193.96bAB 3.85a 7.15bcAB 5.54abA  0.40abABC 0.42a 0.94abA
4 20.80abA  67.60bB 80.60a 14.30a  183.30bB 4.15a 6.31cdB  5.54abA  0.37bBC  0.44a 0.84bA
5 20.80abA  62.40bB  78.00a 13.26a  174.46bB  3.85a 5.85dB 4.77bA  0.36bC 0.45a 0.81bA
2.2
3 4 2004
2 3
2 1 3
3
2005 2 4 3
1 5
2.3
5 6 2004
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3

2004

2005

Table 3 The effect of different light intensity at ripe stages on physical property of tobacco leaves

Weight Stem Equilibrium Leaf Weight S
Position Treatment per leaf content motsture thickness per area Leal mte?sny
content 2 g/cm’
g % % pm mg/cm
1 3.91aA 23.94bB 12.81bA 173.8aA 17.56aA 1.0la
Upper 2 3.00bB 34.96aA 14.88aA 115.8bB 12.27bB 1.06a
3 2.62¢B 37.50aA 12.93bA 114.5bB 12.09bB 1.06a
1 3.26aA 35.00a 14.08a 145.5aA 13.83aA 0.95bA
Cutter 2 3.36aA 36.96a 14.12a 110.4bB 12.09bAB 1.10aA
3 2.91bA 38.25a 14.78a 108. 4bB 10.92bB 1.01abA
4 2005
Table 4 The effect of different light intensity at ripe stages on physical property of tobacco leaves
. Leaf Tength Leal Weight stem Leat Weight E?r?;};l::r:m
Position Treatment om Width per leaf content thickness per area content
cm g Yo wm mg/c1112 %
1 35.75bcB 11.65bAB 3.38aA 25.23cB 164. 8aA 2.67aA 18.99abAB
Upper 2 41.25aA 12.83aA 3.64aA 25.63cB 144.1bB 2.24bB 18.37bcAB
3 37.5bcAB 11.25bB 2.95bB 28.17bAB 135.6bB 2.25bB 20.32aA
4 38.5abAB 11.00bB 2.75bBC 28.33bAB 116.5¢C 1.84cC 20.00abA
5 34.25¢B 10.75bB 2.45¢C 30.95aA 106. 1¢C 1.13dD 16.67¢B
1 43.5bA 17.13a 5.57aA 26. 15a 148.5aA 1.66¢C 16.57bB
Cutter 2 46.25abA 17.63a 5.46aAB 26.23a 141.9aAB 1.78bcC 16.04bB
3 46.25abA 17.58a 5.33aAB 27.03a 126.2bBC 1.87bBC 15.76bB
4 46.25abA 17.83a 4.82bBC 27.89%a 122.7bC 2.20aA 20. 11aA
5 48.50aA 17.25a 4.50bC 28.77a 118.7bC 2.08aAB 20.00aA
1 44.5a 21.5a 6.75aA 27.04bA 98.13aA 1.74aA 18.71bB
Lower 2 45.1a 21.95a 5.80bB 26.58bA 77.87bB 1.72aA 22.48aA
3 45.2a 21.9a 5.50beBC 27.27bA 75.47bB 1.66aAB 23.33aA
4 45.0a 21.3a 5.20cdBC 28.57abA 76.47bB 1.48bBC 21.74aA
5 43.0a 22.0a 4.86dC 30.00aA 71.07bB 1.37bC 22.12aA
5 2004
Table 5 The effect of different light intensity at ripe stages on chemical compounds of tobacco leaves
Position Treatments Total nitrogen Nicotine Total sugar Reduced sugar Potassium Chlorine
% % % % % %
1 1.45¢B 1.47¢C 25.08aA 20.42aA 1.84cC 0.02cC
Upper 2 1.68bB 1.76bB 22.06bAB 18. 10bAB 2.22bB 0.05bB
3 2.05aA 2.30aA 19.71cB 16.35bB 2.80aA 0.06aA
1 1.27bB 1.07¢B 25.19a 22.03bA 1.97¢B 0.04bB
Cutter 2 1.41bB 1.26bB 25.71a 23.12abA 2.55bA 0.05bAB
3 1.76aA 1.83aA 25.66a 24.59aA 2.92aA 0.06aA
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B- 7
6 2005
Table 6 The effect of different light intensity at ripe stages on chemical compounds of tobacco leaves
Position Treatments Vrl‘;/ilal o Rii;;e ! n::(:;len Nicotine Potassium Chlorine
% % % % %
1 30. 608aA 24.998aA 1.194cB 1.502dC 1.063dD 0.022dD
Upper 2 27.947bAB 22.805bAB 1.289bcB 1.837¢B 1.148dCD 0.04501cC
3 26.856bB 21.495bcB 1.368bB 2.094bB 1.332¢C 0.05326¢C
4 22.39¢C 20.086¢cB 1.916aA 2.834aA 1.61bB 0. 146bB
5 18.073dD 15.777dD 1.964aA 2.633aA 2.291aA 0.329aA
1 28.737bA 16.183cC 1.106a 0.853aA 0.972dC 0.01603dD
Cutter 2 29.912abA 17.167beBC 1.118a 0.78bAB 1.128¢C 0.025¢C
3 30. 823abA 18.725bAB 1.123a 0.692¢BC 1.345bB 0.03794bB
4 30.811abA 20.607aA 1.131a 0.673¢BC 1.571aA 0.03926bB
5 32.073aA 20.632aA 1.141a 0.684cC 1.676aA 0.0508aA
1 34.425aA 26.212aA 1.01bC 0.472dD 1.563dC 0.011dD
Lower 2 33.684abA 25.282aA 1.045bBC 0.503dD 1.754cBC 0.018¢C
3 32.789abAB 27.111aA 1.191aAB 0.619¢C 1.906bcB 0.02112¢C
4 31.281bcAB 25.194aA 1.201aA 0.713bB 2.001bB 0.0419bB
5 28.451cB 21.845bB 1.294aA 1.0aA 2.386aA 0.09215aA
7
Table7 The effect of different light intensity at ripe stages on carotenoids contents of tobacco leaves
B_
Treatments Carotenoids pg/g Lutein pg/g B-Carotene pg/g
1 84.06dD 55.25dD 28.81dD
2 134.27cC 89.93cC 44.34¢C
3 117.26¢C 76.47cC 40.79¢C
4 180.33bB 117.70bB 62.63bB
5 416.70aA 277.98aA 138.72aA
2.4
2004 2005 2005
8 2 1 5 4
5 1 4 5 @)
1 3 3 5 5. 2- 2- 1
4 5 3 5 3
2 3 1 ® 6-  5-  2- 1
3 3 5 B- 1 4 5
1 3 B- 4
2 6- 2- 1 3 3 5
1 4 @ 1 4 5 2 4-
3 4 5 2 1 5
4- 2- 4 ®
1 4 5 2 3 1
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8
Table 8 The effect of different light intensity at ripe stages on aromatic components of tobacco leaves

1 2 3 4 5

Aromatic components pg/g Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
2.568 1.626 3.042 3.069 3.337
8.296 8.942 8.084 10. 303 6.781
1.975 2.710 2.936 3.946 1.615
12.839 13.278 14.062 17.317 11.732
9.481 14.543 21.201 14.029 7.857
0.395 8.581 5.346 3.288 4.736

- 0.994 0. 645 - -
5- -2- 1.185 1.716 1.751 1.754 0.969
2- 0.790 0.903 1.014 1.315 0.753
11.852 26.737 29.958 20. 386 14.315
6- -5- -2- 1.778 2.890 3.318 2.630 2.045
B- 28.299 31.253 41.086 44.061 36.058
7.743 10. 469 10. 478 14.248 9.579
17.185 14.155 15.807 23.236 5.166
1 2.963 3.252 1.475 5.042 3.121
2 9.39%4 11.259 14. 886 13.372 8.611
3 2.765 2.439 1.198 3.288 2.045
4 15.012 10. 839 19.034 20.167 9.579
6- -2- 0.988 1.355 1.844 1.534 1.184
-B- 4.543 3.794 4.332 11.180 5.382
90. 670 91.705 113.458 138.758 82.771
95.682 102.122 110. 108 135. 689 107.204
2 4- 2.765 3.703 8. 665 7.891 6.996
1.975 2.258 1.936 2.192 2.799
2- -5- 2.173 3.974 3.134 3.507 2.906
1.383 1.600 1.751 2.192 2.260
4- -2- 5.333 3.342 4.425 8.330 3.982
46.419 26.285 21.386 19.541 10.763
903. 266 921.795 1975.275 2192.073 1076.347
Total 1174.358 1196.799 2284.157 2547.878 1322.077
Total 271.092 275.005 308. 882 355.805 245.730
B_
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