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Effects of Light Intensity on Photosynthetic Characteristics and Neutral Aroma
Constituents of Burley Tobacco
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Abstract: To identify the effects of light intensity on photosynthesis of burley tobacco leaves during field stages, and explore the
distribution differences of main neutral aroma constituents in cured burley tobacco leaves of different light intensities treatment,
artificial shade experiment with 3 light transmittance level (100%, 80%, 60%) from rosette stage to maturation stage was carried out
by using Eyan 6 as test material. The results indicated that leaf source capacity per unit area of 80% transmittance level was higher
than the other two levels. In the early stage of the shade, light intensity was the major controlling factor, net photosynthetic rate under
shading treatment were lower than that under full sunlight (100%>80%>60%); In the later period, environment temperature under
shading treatment was lower, air humidity and CO, concentration was relatively high in the air, and stomatal conductance and
transpiration rate increased, and net photosynthetic rate was higher than CK(100% transmittance level), but the intercellular CO,
concentration decreased. Tobacco leaves had a strong adaptability to light, and long-term shade could stimulate its absorption and
conversion efficiency of weak light. Neutral aroma constituents, sense quality, activities of peroxidase and superoxide dismutase
were better than those of 100% full natural light as a whole. But 100% natural light intensity was more advantageous to the
increasing of content of soluble sugar, and absorption of water-soluble chloride and potassium in burley tobacco leaves. Through
comprehensive analysis, tobacco leaves in 80% transmittance level have better quality and meet the formula requirements of the
industrial enterprises.
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Fig. 1 Variation of photosynthetic rate ( Pn ) of burley
tobacco leaves under different light intensities
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Fig. 2 Effects of different light intensities on leaf source
capacity per unit area
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Table 1 Effects of different light intensities on photosynthetic
parameters of burley tobacco leaves

ARPRCKL SLHEsREE  ZEMEER RILRE MW COME
20 100% 6.31b#).75  0.65a#0.15  287.09b+12.48
80% 6.94a30.84  0.76a#0.13  281.84b46.94
60% 6.18b+1.42  0.42b30.18  309.30a+23.91
35 100% 3.59b+133  0.33b#0.10  294.18b+18.96
80% 4.35a+146  0.57a#022  279.08c424.66
60% 3.1b=0.83 0.17c#0.04  298.81a8.98
45 100% 1.88b20.34  0.19a20.07  286.75c49.37
80% 2.49a30.16  0.30a#0.05  289.96b+11.27
60% 1.86b20.31  0.20a#0.02  292.35a+2.37
55 100% 1.8b40.25 0.23a#0.05  287.15b+27.8
80% 2.05a#0.24  0.25a#0.06  279.89c+15.04
60% 1.92ab#0.17 0.23a#0.03  296.33a45.91
65 100% 1.53b#0.3 0.13b#0.05  268.35a430.84
80% 1.90a#031  0.18a#0.06  259.65c426.64
60% 1.62b20.54  0.15ab#0.03  261.43b+24.69
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Table 2 Effects of different light intensities on chemical compositions of tobacco leaves after curing

% TN T L% @)% HA% Y6 % IRIEPEH Y pH

B2F 100% 1.80a 0.78a 4.21b 5.85b 5.31a 0.62a 6.32b
80% 1.21b 0.56b 4.55a 5.49¢ 5.25a 0.42b 6.46a
60% 1.16b 0.55b 4.61a 6.19a 4.81b 0.40b 6.48a

C3F 100% 1.65a 0.61a 4.08b 5.02¢ 4.97a 0.40a 6.28b
80% 0.92b 0.41b 4.36a 5.45h 5.06a 0.34b 6.42a
60% 0.73¢ 0.37b 3.94¢ 6.43a 4.15b 0.27¢ 6.30b
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Table 3 Effects of different light intensities on contents of

main neutral aroma constituents ng/g

b M

100% 80% 60%
e 1237 1479 15.89
e 2.84 1.76 291
5-F Spes 1.9 1.74 1.49
3,4-H3E-2 5-1k g — 0.79 0.17 0.76
2-Z IR Lt 0.23 0.16 0.26
2-Z, Tk 0.32 0.33 0.33
ES ok rdnad ] 18.45 18.96 2164
2 6.79 46 6.95
AR HI 3.19 1.96 2.93
KB 12 9.94 22.05
K 36.72 2525 27.02
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ALK T 0.1 - -
6-FH 3L -5-P# i -2 1.71 1.25 1.37
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B- A K 1.49 1.09 1.15
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B-4 5 4 fif] 0.71 0.65 0.46
AUk P e 1.04 0.61 0.88
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H 5 =T 2 2452 19.88 25.36
H 5 = 3 3.84 3.04 3.98
353k -B- A KT 1.62 1.84 1.34
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PRSI 9.54 10.03 10.31
B 2 B 0.36 0.64 0.51
JF TR 0.94 0.82 0.76
KT D EKERY 96.93 86.89 99.1
By -y 599.84 561.56  720.9
o8 s 106397 117368 127255
B COREHHE IR ) 464.13 61211  551.65
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Table 4 Sensory quality evaluation results of tobacco leaves in different treatment plots

e i TR R M (90)
FAUFIEQ)  FMREQ) A WKIEQ) F%©) WKAHMNEEQ) AMWEEQ) AMIEQ) THAR©Q) TEREQ)

100% 6.2 5.9 6.0 6.4 6.7 6.6 6.3 6.2 6.3 6.2 625

80% 6.3 6.0 6.2 6.4 6.4 6.8 6.6 6.4 6.5 6.5 639

60% 6.3 5.9 6.2 6.3 6.4 6.5 6.4 6.2 6.5 6.3 627
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Fig. 3 Effects of different light intensities. on contents of
protective enzymes
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