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Effects of Light Intensity on Plastid Pigment and Its
Degraded Products in Flue-cured Tobacco
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Abstract: In the paper a field experiment was conducted to study the effects of different light intensities
(55% 70% 5% and 100% of full sunlight) on the plastid pigment and its degraded products in flue-cured tobac—
co. The results showed that the contents of chlorophyll and carotene in the flue-cured tobacco leaves at different po—
sitions were the lowest in CK( 100% light intensity) . With the decrease of light intensity the chlorophyll content of
leaves at upper and middle positions increased first and then decreased but increased by degrees in lower leaves
while the carotene content in leaves of all positions increased first and decreased subsequently. The degraded prod—
ucts of carotene and the neophytadiene were all higher in CK than in shading treatments. The average content of
neophytadiene in upper middle and lower leaves for the three shading treatments was 13. 59% 19. 99% and
5.66% lower than the CK respectively while the average content of degraded carotene products decreased 6. 70%
8.08% and 83% respectively. The results indicated that shading treatment increased the contents of chlorophyll and
carotene in every position of flue-cured tobacco leaves while decreased the contents of degraded carotene products
and the neophytediene.
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Tab.1 Effects of different light intensities on the plastid pigment nel/g
/
Position Treatments Chlorophyll Carotenoid Carotenoid/ Chlorophyll

CK 24.69d 124.86b 5.06

Upper leaves L1 42.74c 143.87b 3.37
12 82.61a 209.87a 2.54

L3 47.64b 189.09a 3.97

CK 36.80c 148.62d 4.04

Middle leaves L1 50.75b 203.08b 4.00
12 86.34a 257.28a 2.98

L3 84.49a 180.43¢ 2.14

CK 52.77¢ 195.59b 3.82

Lower leaves L1 63.41b 201.82b 3.18
12 91.48a 246.42a 2.69

L3 105.73a 221.40ab 2.09

5%

Note: Different small letters indicate significant difference at 0. 05 level in the same leaf.
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Tab.2 The effects of different light intensities on the plastid pigment degraded products wnel/g
Upper leaves Middle leaves Lower leaves
Aroma constituents CK Ll 12 L3 CK Ll 12 L3 CK L1 12 L3
6- S5-  2- 6-MeS-hepten2-dione 275 213 1.8 2,13 1.2 2,48 1,89  2.12 1.3 1.9 235  2.06
Keto-isophorone 0.24 0.14 0.18 0.16 0.10 o0.11 0.12 0.15 0.14 0.14 0.10 0.09
B- B-Dihydro damascenone 3.48 207 206 1.79 25 1.87 L.71 1.61 240 1.82 1.48 1.97
B- B-Damascenone 25.41 21.93 24.82 22.95 30.43 23.61 24.32 26.50 29.32 27.27 28.79 27.73
Neryl acetone 331 476 441 250 226 2.8 323 221 206 2.80 2.59 @ 2.07
B- B-ionone 0.66 050 0.55 044 037 053 04 042 03 050 042 032
Dihydroactinidiolide 0.97 09 093 073 0.81 074 0.68 087 0.63 063 071 0.9
- - 3hydroxyl-B-damascenone  2.69  2.61 233 2.63 2.01 2.51 290 3.8 2.03 264 371 280
Vetiver ketone 2217 1.4 115 160 247 2.04 1.24 160 249 1.96 1.74 1.97
Farnesal acetone 22,75 2473 2236 18.12 17.80 19.36 18.68 18.90 17.91 18.92 17.96 18.91
1 Megastignone 1 214 216 239 1.9t L77  L.60  1.63 L.75 1.56 1.47  1.40 1.53
2M egastignone 2 565 675 7.33 553 581 470 485 523 491 3.8 4.04 4.46
3 Megastignone 3 1.0 1.80 1.94 1.55 1.69 1.40 1.36 1.48 1.31 1.20 L.17 1.16
4Megastignone 4 8.61 854 878 7.9 834 672 698 7.71 743 59 575 6.83
(A) Carateno ids 82.53 80.48 81.08 70.02 77.95 70.56 70.07 74.33 74.18 71.09 72.22 72.9%4
( B) Neophytadiene 128772 113732 1048.5%4 115211 1348.35 104146 100466 1190.32 1191.41 1146.35 1121.46 1104.19
(C) Total of aroma constituents ~ 1536.70 1337.78 1247.61 1333.42 150.92 1244.22 1190.78 138.57 1319.%4 1343.67 1312.76 128.26
A C 1% Proportion of A to C 538 6.02 650 517 506 567 5.8 53 538 529 55 @ 5.66
B C 1% Proportion of B to C 83.80 85.02 84.04 85.13 87.50 83.70 84.37 85.91 86.36 85.31 85.43 85.71
3 o
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