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Effects of Different Color Film Shading on Growth,
Photosynthetic Characteristics and Quality Indexes
after First Baking of Flue-cured Tobacco
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PAN Wenjie’ ,CHEN Wei’ ,REN Zhu®,ZHOU Zhiguo'~
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Abstract: The experiment from 2010 to 2011 was conducted to study the effects of light qualities of red,
white, blue,and yellow light gotten by different color plastic films shading from resettling stage on growth,
photosynthetic characteristics and quality indexes of flue-cured tobacco with natural light as comparison.
Results showed that: (1) The ratio of length and width was minimum and the leaf area was maximum for
the largest tobacco leaf with red film treatment,the opposite with yellow film treatment; (2)Net photosyn-

thetic rate,stomatal conductance and transpiration rate of function leaf in red and blue film were signifi-
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cantly higher than that of natural light (control) ,and white and yellow film were slightly higher than or e-
qual to natural light. Red film was higher than blue film early,and blue film was higher than red film in the
later period; (3)Red and blue film were helpful to improve the SPAD value of function leaf, yellow film was
on the contrary; (4)Red film significantly reduced the contents of protein and total nitrogen and the ratio of
protein and nicotine,improved Shmuck value in middle leaves;significantly increased the soluble sugar con-
tent and the ratio of protein and nicotine and reduced Shmuck value in upper leaves. Blue film significantly
increased the content of nicotine and total phenol,reduced the soluble sugar content,Shmuck value and the
ratio of protein and nicotine in middle leaves;Blue film also significantly improved the contents of protein,
total nitrogen,nicotine and total phenol and the ratio of protein and nicotine and reduced Shmuck value in
upper tobacco leaves. Yellow film significantly decreased the contents of protein, total nitrogen,nicotine and
total phenol in middle and upper leaves,improved the Shmuck value and reduced the ratio of protein and
nicotine in upper leaves. In summary,red and blue film are more helpful to coordinate and optimize tobacco
growth and photosynthetic characteristic improvement. The chemical compositions of tobacco leaves after
first baking are more coordinate with red and blue film treatments which are more helpful to improve the
quality of tobacco leaves.

Key words: flue-cured tobacco;colored film;agronomic characters;photosynthesis;quality of tobacco leaves
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Table 1

Effects of shading with different color films on the temperature and relative

humidity of flue-cured tobacco field in the topping period

%K Clear day

BAK Cloudy day

AN R AL
Microclimate Leaf position CK R W B Y CK R W B Y
b3 Upper leaves 37.0a 36.5a 36.7a 36.5a 37.0a 26.0a 25.7a 25.9a 26. 2a 26. 1a
ks
Temperature  H1#EH Middle leaves 37.1a 36.7a 36.7a 36. 3a 36.9a 26.0a 25.7a 25.9a 26.0a 26.0a
T#H Lower leaves 36. 6a 36. 3a 36.1a 36. 2a 36. 6a 25.9a 25. 6a 25. 8a 26.0a 26.0a
I3 Upper leaves 48.1b 50. 3a 51.5a 50. 3a 50. 8a 70. 8a 72.1a 71.7a 71.7a 72.5a
ikSRd) 3
Relative 18 Middle leaves 49.2b 51.5a 52. 6a 51.5a 51.9a 72. 2a 73. 6a 72.8a 73.1a 73.7a
humidity/ %
T#MH Lower leaves 52.3b 54.7a 55. 3a 54, 8a 55.0a 73.6a 74. 6a 74, 2a 74. 3a 74, 5a
1 :CK.R\W.B.Y 33278 AAR G VAT IS I L B JE A0 3 D) 5 [l — AT R il PR Fem AR — R R K 0. 05 K F LR .

Note:CK,R,W,B and Y stands for natural,red, white, blue and yellow plastic film, respectively( The same as below) ; Values on the same row followed by a dif-

ferent letters are significantly different at 0. 05 probability level in the same typical weather.
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Table 2 Effects of shading with different color films on key agronomic characters of flue-cured tobacco

# KM Maximum leaf

ﬁ;‘:ﬁ]\ %Z%Zt\fﬁl - it 3 Plaﬁ&l'iighl Ste?nzz%lirlh e
ear . 0 Treatment ; / K/5 1 AR
covering film/d /cm /em Length/width Leaf area/cm?
CK 122.3 a 8.8 a 2.8¢ 1245.9 ab
R 122.9 a 8.9 a 2.7¢ 1284.3 a
20 W 117.7 b 9.0 a 3.1b 1226.9 ab
B 118.2 b 8.8 a 3.2a 1215.4 b
Y 117.9 b 8.8 a 3.3a 1190.6 ¢
2010
CK 126.6 a 9.6 a 2.8 ¢ 1156.9b
R 125.8 a 9.2 a 2.8¢ 1219.5a
35 w 115.8 ¢ 9.7a 3.0 ab 1016.8 ¢
B 114.4 ¢ 8.8 a 2.9b 1156.9b
Y 118.8 b 9.5a 3.1a 1013.1¢
CK 93.9 b 8.0 a 2.2 ¢ 1407.5 a
R 98.0 a 7.8 a 2.1¢ 1431.4 a
15 W 95.5 ab 7.8 a 2.1c¢ 1424.1a
B 89.0 ¢ 7.6 a 2.3b 1300.3b
Y 96.0 a 7.7 a 2.4 a 1315.2b
2011
CK 103.1 a 8.6 b 2.3b 1318.0 ab
R 99.0 b 8.3b 2.1¢ 1394.5 a
30 W 97.1 ¢ 9.2 a 2.3b 1364.2 ab
96.6 ¢ 8.5b 2.4 ab 1302.4 b
Y 98.7b 8.1b 2.5 a 1197.1¢

T« — T H

A B AR R R AE 0.05 KF EESRE.

Note: Values on the same column followed by different letters are significantly different at 0. 05 probability level within the same days of covering film.
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Fig. 1

Effects of shading with different color films on photosynthesis characters

of the fifth youngest expanded flue-cured leaf
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Fig. 2 Effects of shading with different color films on

SPAD in the fifth youngest expanded flue-cured leaf
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Table 3 Effects of shading with different color films on quality index of flue-cured tobacco leaves
E fH A BA 4=l ERGEe S0 B A sE 1 AW L
Ye:r Tobacco Treatment Total Protein Soluble Nicotine Total Shmuck Nitrogen/
leaf nitrogen/ % /% sugar/ % /% phenolic/ % value nicotine
CK 2.26 a 10.37 a 16.32 a 3.49 ¢ 1.83 b 1.58 cd 0.65 a
R 1.59d 5.76 d 15.99 ab 3.89 b 1.73 ¢ 2.78 a 0.41 ¢
i
Middle w 1.85 ¢ 7.62 be 13.87 b 3.67 be 1.84 b 1.83 ¢ 0.51 b
leaves
B 2.03 b 7.97 b 11.68 ¢ 4.36 a 1.94 a 1.46 d 0.47 be
Y 1.65d 6.72 ¢ 13.62 b 3.30 ¢ 1.66 ¢ 2.03b 0.50 b
2010
CK 2.45 ¢ 10.07 b 12.28 b 4.83 b 1.76 ab 1.40 a 0.51 be
R 2.27d 9.60 b 14,12 a 1.23 ¢ 1.43 ¢ 1.28 b 0.53 b
LR
Upper W 2.64 b 11.86 a 11.85 ¢ 4.29 ¢ 1.57h 1.00 ¢ 0.62 a
leaves
B 2.82 a 11.90 a 11.78 ¢ 5.31 a 1.85 a 0.99 ¢ 0.53 b
Y 2.0le 7.99 ¢ 11.30 ¢ .23 ¢ 1.09 d 1.42 a 0.48 ¢
CK 2.07 a 10.09 a 16.07 a 2.63 ¢ 1.76 d 1.60 ¢ 0.79 a
R 1.67 ¢ 6.92 ¢ 15.69 ab 3.23b 1.96 b 2.27 a 0.52 ¢
st
Middle w 1.76 ¢ 7.90 b 15.04 b 2.86 ¢ 1.98 b 1.90 b 0.62 b
leaves
B 1.80 b 7.39bc 13.66 ¢ 3.54 a 2.27 a 1.85b 0.51 ¢
Y 1.73 ¢ 7.89 b 14.83 b 2.68 ¢ 1.81 ¢ 1.88 b 0.64 b
2011
CK 2.01b 7.34 ¢ 13.42 ab 4.83 b 2.28 a 1.93 a 0.42 ¢
R 2.09 ab 8.39 b 14.19 a 1.29 d 1.76 ¢ 1.60 ¢ 0.49 a
it
Upper w 2.02b 7.80 ¢ 10.65 ¢ 4.46 ¢ 1.72 ¢ 1.37d 0.46 b
leaves
B 2.37 a 9.18 a 10.76 ¢ 5.21 a 2.08 b 1.71 b 0.46 b
Y 1.73 ¢ 6.23 ¢ 12.50 b 1,27 d 1.45d 2.01 a 0.41 ¢

< T — 400 9 A R — BB AL R — SR TR 5 B R 7E 0. 05 KF B 3

Note:In the same year,values within a column followed by a different letters are significantly different at 0. 05 probability level within the same parts.
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