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Effects of different magnesium, zinc and boron levels on yield and quality
of flue-cured tobacco in Tengchong volcanic ash soil

CHEN Li-juan', SHEN Han"? LIU Xiao-ying', LIU Li', LI Qiang', ZHANG Yi-yang', ZHOU Ji-heng'"

(1.Institute of Tobacco, Hunan Agricultural University, Changsha 410128, China; 2.China Tobacco Shanghai Tobacco
Group Co., Ltd, Shanghai 200082, China)

Abstract: To improve quality of tobacco in the region of volcanic ash soil, field experiment of nine treatments of three
factors and three levels, which were composed with magnesium sulfate (0, 57.75, and 115.5 kg/hmz), zinc sulfate (0, 6.60,
13.2 kg/hm?) and borax (0, 8.25, and 16.5 kg/hm?) was designed to research the effect of adding extra magnesium, zinc
and boron on agricultural character, economic character and chemical components of flue-cured tobacco in Tengchong
county. The results showed that treatment one (T;,with magnesium free and low zinc and boron level), treatment two (T5,
with magnesium free and moderate zinc and boron level), treatment four (T4, with moderate boron and low magnesium
and zinc level), and treatment eight (Tg, with moderate magnesium, zinc and low boron level) could result in a better
tobacco growth and good economic character compared with that of CK. Among the mentioned treatments, the yield
value of treatment 1 was 66.8 thousand Yuan per hectare, with a 96.3% of middle and first class tobacco. The usability
index of top, middle-stalk and lower leave was 0.69, 0.73 and 0.80, respectively. It could promote the growth of tobacco
plant, improve the economic character and availability of chemical composition of flue-cured tobacco, and increase the
content of plastid pigment degradation products and other volatile aroma substances in tobacco leaves by increasing extra

zinc sulfate and borax in volcanic ash soil.

Key words: flue-cured tobacco; magnesium; zinc; boron fertilizer; volcanic ash soils; Tengchong

ks HER: 2013-08-27
EEWmA: () (HYHH2012YL03) (2010YN25)
EH N (1984—) chenlljuan@qq.com * jhzhou2005@163.com



592 ( http://www.hnndxb.com 2013 12
( )60 1.20 mx0.50 m
(11 3 7

42%
46%
[3-4]
[5-6]
[7-8]
1 HRETE
1.1 I XHEER
2012 4—10
( 1706 m 25°43'24"N
98°32'38"E)
pH 5.93
39.50 g/kg
142.32
1542 188.72 20.58 63.79 0.36 1.28 mg/kg
< 87’
1.2 Rt
1

F1 BAEHEEE

Table 1 Amount of fertilization in different treatments

/(kg-hm™?)

CK 0 0 0

T, 0 6.60 8.25
T, 0 13.20 16.50
T; 57.75 0 8.25
Ts 57.75 6.60 16.50
Ts 57.75 13.20 0

Te 115.5 0 16.5
T, 115.5 6.60 0

Ts 115.5 132 8.25
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Table2 Agronomic character of flue-cured tobacco in different treatments
/cm / /em /em /em
CK 8.9b 8.4c 31.5b 14.5ab
T, 10.5ab 11.3a 36.2a 14.2ab
T, 11.1a 10.6ab 35.7a 16.5a
T; 10.0ab 11.2a 32.1ab 15.0ab
T, 11.5a 11.4a 36.0a 16.0a
Ts 9.2ab 9.8b 33.4ab 15.2ab
Ts 8.5b 9.0bc 33.2ab 13.5b
T, 9.3ab 8.5¢ 32.2ab 14.3b
Ts 9.6ab 10.7ab 34.8ab 14.9ab
CK 103.3b 18.6ab 8.5b 80.1b 32.5b
T, 120.1a 19.8a 9.6a 82.8ab 34.7a
T, 118.7a 19.6a 8.8ab 85.6a 35.4a
T; 106.4ab 20.1a 9.0ab 83.7ab 33.2ab
Ty 117.6a 20.6a 9.7a 84.6a 34.9a
Ts 105.1ab 20.1a 8.5b 79.1bc 32.4b
Ts 94.9¢ 17.8b 8.4b 78.9¢ 32.3b
T, 95.7¢ 19.3a 9.1ab 80.5b 34.1a
Ts 109.7ab 19.7a 8.9ab 83.7ab 34.7a
CK 115.7b 19.6b 9.4b 79.6¢ 32.7ab
T, 125.2a 21.4a 11.3a 90.8a 34.6a
T, 121.8ab 20.9a 10.7a 84.7b 32.9ab
T; 120.1ab 19.3b 9.9ab 90.2a 32.1ab
T, 129.4a 21.1a 11.5a 92.4a 35.4a
Ts 121.3ab 20.5ab 10.2ab 82.7bc 29.5¢
Ts 114.9b 18.7b 9.2b 84.3b 33.4a
T, 114.7b 20.3ab 10.2ab 88.4ab 31.2b

Tg 121.7ab 20.8a 10.7a 91.8a 34.8a
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Table 3 Economic character of flue-cured tobacco in different treatments
/(kg-hm?) /( -hm?) I kg™ % 1%

CK 2 499.0bc 5.87¢c 23.5¢ 28.5¢ 90.2d

T1 2 692.5a 6.68a 24.8a 34.5a 96.3a

T2 2 509.5bc 6.35ab 25.3a 33.8a 93.7b

T3 2 568.0b 6.14bc 23.9bc 29.3¢ 92.1bc

T4 2701.5a 6.51a 24.1b 34.3a 95.1ab

T5 2 542.5b 6.18b 24.3ab 30.6bc 91.1cd

T6 2 488.5bc 5.99bc 24.1b 32.8ab 92.8bc

T7 2 464.5¢ 5.84c 23.7bc 29.3¢ 90.3d

T8 2 601.0ab 6.55a 25.2a 33.7a 94.7ab
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Table 4 Indices for usability evaluation of chemical compositions in flue-cured tobacco and their membership function, critical value & weight

Xi

X3

X4

X2

1%

/% 10.00 20.00 28.00 35.00 13.05
/% 11.50 19.00 20.00 27.00 12.53
1% 1.10 2.00 2.30 3.40 10.73
1% 1.20 2.10 2.40 3.50 13.07
0.55 0.95 1.05 1.45 12.36
2.00 8.50 9.50 15.00 12.18
1% 0.20 0.30 0.80 1.20 8.94
/% ““s* 0.80 2.50 9.57
0.80 8.00 7.58
5 T,
T, 0.69 T, Ts 0.80 T, Ts
0.67 0.66 0.78 0.76 T,
T1 Tg T2 T8
0.73 T4 0.72
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Table 5 Usability index of flue-cured tobacco in different treatments 6 T,
T, Ty
CK 0.61 0.64 0.39 T T T Ts
T, 0.69 0.73 0.8 o= P- T2
T, 0.67 0.69 0.78 Ty Te Ts
T 0.63 0.69 0.68 T, T, T, Ty 3
T, 0.62 0.72 0.6 T, T, T4 Tg
Ts 0.59 0.69 0.57
Ts 0.54 0.59 0.63
T, 0.39 0.69 0.64 o= B~ 1
Ty 0.66 0.73 0.76 3
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Table 6 Content of plastid pigment degradation products in flue-cured tobacco leave in different treatments ug/g
6~  —5- " 5
-2- 3 1 3
CK 0.59 3.78 0.22 0.13 2.57 0.31 0.58 1.60 1.76 3.87 6.16 21.56
T, 0.47 4.98 0.47 0.11 2.65 4.18 1.31 1.48 2.08 3.77 8.96 30.45
T, 0.54 2.56 0.37 0.11 6.25 6.15 1.61 1.52 1.73 7.40 9.35 37.59
T 0.48 1.85 0.29 0.10 3.61 1.78 0.61 1.41 1.04 3.17 532 19.66
T4 0.4 2.72 0.47 0.12 3.25 3.25 2.98 1.27 2.23 6.41 13.02 36.12
Ts 0.42 0.99 0.4 0.11 3.16 1.12 0.83 0.96 0.84 3.22 5.17 17.22
T 0.46 2.62 0.4 0.11 2.98 1.85 0.79 1.33 1.58 4.79 3.79 20.71
T, 0.66 3.05 0.3 0.13 3.21 0.18 0.97 1.11 1.36 3.63 2.78 17.38
Ts 0.48 2.79 0.38 0.11 8.07 2.77 1.05 1.37 1.61 4.66 12.50 35.78
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Table 7 Content of other volatile aroma in flue-cured tobacco leave in different treatments ng/'g
3- —2(5H)- 2,4— 2—-
CK 15.21 2.69 1.20 0.06 0.01 0.97 1.17 1.19 0.63 23.14
T, 17.79 1.26 1.40 0.07 0.02 1.11 1.16 1.42 0.62 24.84
T, 17.74 6.62 1.84 0.09 0.02 2.88 1.25 1.65 0.62 32.70
Ts 14.33 1.81 1.16 0.11 0.01 1.76 1.00 1.42 0.66 22.26
T4 20.51 4.19 243 0.04 0.02 1.18 1.20 2.06 0.65 32.27
Ts 15.36 2.00 1.20 0.01 0.02 0.27 1.18 0.83 0.50 21.37
T 17.15 3.17 1.61 0.07 0.01 1.44 0.96 1.47 0.51 26.39
T, 12.57 1.36 1.46 0.09 0.01 1.62 1.15 1.44 0.65 20.34
Ts 17.03 5.48 1.90 0.05 0.02 2.05 1.22 2.05 0.00 29.80
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