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Effects of Returning Wheat Straw to Soil on Leaf Development, Yield and
Quiality of Tobacco
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Abstract: To explore suitable wheat straw application measure, a field experiment was carried out to determine contrasting effects of
wheat straw incorporation and wheat straw-derived biochar on leaf development, yield and quality of tobacco leaves. The results
showed that tobacco leaf development was firstly restrained, then promoted when using wheat straw incorporation, which showed little
impact on tobacco yield, output as well as visual appearance of middle tobacco leaves. And contents of potassium and nicotine in both
middle and upper leaves were significantly increased in this treatment. Tobacco leaf development was generally promoted with
application of wheat straw-derived biochar, and yield and output of tobacco were significantly increased by 21.83%, 54.23%
respectively. Scores of body, oil and total scores of visual appearance in middle tobacco leaves were significantly increased in this
treatment. Contents of potassium in middle and upper leaves were also significantly increased by 8.39%, 22.63%, respectively, while
no significant increase of nicotine content was observed with biochar addition. Therefore, biochar addition is a suitable strategy to
improve leaf development, as well as yield and quality of tobacco.
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Table 1 Basic properties of experimental materials
Experimental material ~ pH Total organic carbon/  Total nitrogen/  Total phosphorus/ Total Potassium/ Total Calcium/  Total Magnesium/
(mgkg") % (g'kgh (g'kgh (gkgh (g'kgh
7.62 26.44 1.16 1.04 10.00 6.50 3.20

10.58 36.98 1.20 0.21 4.20 9.80 5.20
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Table2  Raw tobacco appearance quality and standard for evaluation
Part Color Maturity Structure Body Oil Color intensity
Standard Score Standard Score Standard Score Standard Score Standard ~ Score Standard  Score Standard ~ Score
5~8 7~10 6~9 8~10 7~10 8~10 8~10
8~10 6~9 7~10 5~8 4~7 5~8 6~8
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Table 3 Effect of different treatments on single-leaf weight
/
£ 2.6
Treatment Lower leaf Middle leaf Upper leaf 18%~22%
T1 7.32b 10.88ab 11.31ab
‘ ‘ 16%~20% 1.5%~3.5%
T2 8.21la 11.57a 11.62a
CK 7.69b 10.30b 10.67b 1.5%~3.5% >00,[19]
P<0.05 120]
Note: Different letters in the table represent the significance among 2.2~2.8% 6
treatments at P<0.05.
2.4
4 T1 T2
CK
CK T2 CK>T2>T1
TI>CK=T2 TI>T2>CK TI1
CK CK CK
0 o
21.83%  54.23% 5.94% 18.97% 2.2%~2.8%
2.5
5 TI T2 CK
CK T2 10.97%~21.17%  8.39%~22.63%
4
Table 4 Effects of different treatments on economic properties of flue-cured tobacco
Yield/
Treatment  Single leaf Effective leaf (kg-hm™?) Output value/(Yuan-hm?) Percent of high Average price/
weight/(g-piece™) number grade leaves/% (Yuan-kg™)
T1 8.98ab 19.33ab 2390.25ab 47559.0ab 14.78ab 19.90ab
T2 9.08a 20.33a 2464.80a 52027.5a 18.55a 21.11a
CK 8.65b 18.67b 2023.20b 33733.5b 10.72b 16.67b
Table 5 Effects of different treatments on visual appearance of flue-cured tobacco
Visual appearance
Treatment Grade Part Color Maturity Structure Body Oil Color intensity Total Score
T1 X2F 5.50a 7.70ab 7.90a 7.97a 5.87b 4.17ab 4.13a 43.23a
T2 5.50a 7.90a 7.93a 7.93a 5.97b 3.97b 4.17a 43.37a
CK 5.63a 7.63b 7.60b 7.93a 6.20a 4.50a 4.17a 43.67a
Tl C3F 9.27a 7.57b 7.56b 8.23a 8.60a 6.23b 5.40a 52.87b
T2 9.17ab 8.17a 8.00a 8.06a 8.60a 6.43a 5.57a 54.00a
CK 8.83b 8.03a 7.90a 8.07a 8.27b 6.27b 5.43a 52.80b
T1 B2F 7.27a 7.80a 7.70a 6.40a 6.00a 6.33a 5.60a 47.10a
T2 7.07a 7.87a 7.10b 5.57b 5.90ab 6.53a 5.63a 45.67ab
CK 7.13a 7.77a 7.17b 5.63b 5.53b 6.53a 5.67a 45.43b
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6
Table 6 Effects of different treatments on main chemical composition in tobacco leaves

Treatment  Grade Total sugar/% Reducing sugar/% Total nicotine/% Total nitrogen/% Potassium/% Sugar nicotine ratio
Tl X2F 21.39a 19.08a 2.12b 1.60b 2.16a 10.14a
T2 20.47a 17.10a 2.37ab 1.65ab 2.04a 8.69b
CK 21.21a 18.18a 2.64a 1.87a 2.02a 8.08b
T1 C3F 23.26a 20.63a 3.03a 1.83a 1.72a 7.67a
T2 23.23a 19.02a 2.80b 1.74b 1.68a 8.29a
CK 23.50a 20.61a 2.86b 1.73b 1.55b 8.21a
Tl B2F 24.15a 19.17ab 3.45a 1.92a 1.66a 7.00b
T2 21.49b 17.33b 3.12ab 1.94a 1.68a 6.76b
CK 24.39a 20.33a 2.90b 1.72b 1.37b 8.41a
Tl 18%~22%  16%~20%

CK (21] 3

3.1
[14,19-20] [19]
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