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Effects of Improving Potassium Application on Potassium Concentration, Yield and Quality of Flue-cured Tobacco in Different Soil
Textures under Tobacco-rice Rotation System

ZHANG Cheng', LI Bo', JIANG Chao-qiang’ et al (1. Zhejiang Industrial Corporation of China Tobacco, Hangzhou,Zhejiang 310006 ;
2. Tobacco Research Institute, Anhui Academy of Agricultural Sciences, Hefei, Anhui 230031)

Abstract The effects of potassium (K) application mode on flue-cured tobacco yield and quality, and K concentration in leaves of the tobac-
co cultivar Yunyan 97 were studied so as to improve the management of K fertilizer application and increase the K concentration in tobacco
leaves. Three different soil textures (clay loam, loam and sandy loam) of tobacco fields were selected to compare the effects of K application
modes (farmer’s K application (FK) , improved K application (1K) ) on the yield, quality, K concentration, conventional chemical composi-
tion, appearance and sensory quality of tobacco leaf in Southern Anhui Province. Results showed that the yield and output value of tobacco leaf
in the three soil textures varied as follows:loam =~ sandy loam > clay loam. The output value and average price of tobacco leaf in the IK were
significantly higher than the FK treatment. Compared with the FK, IK increased the K concentration of the middle leaves and upper leaves by
13.7% and 11.3%, respectively. The K concentration of the middle leaves under the loam soil was increased the most by the IK treatment. The
total sugar content in the middle and upper leaves of IK treatment was 11. 5% and 17. 0% higher than that of the FK, and the reducing sugar
content was 25. 0% and 9. 7% higher, respectively. The IK significantly improved the sensory quality of the middle and upper leaves. The IK
had the most obvious effect on the sensory quality of tobacco leaves in sandy loam among the three different soil textures. In conclusion, the IK
significantly increased the yield and output value of tobacco leaves, enhanced the K concentration of the middle and upper leaves, improved
the total sugar and reducing sugar content of leaves, and improved the sensory quality of tobacco leaves.
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Table 1 Basic physical and chemical properties of tested soil
i Vi A

,?t gtﬁ\iﬂ_:, j;‘ﬁl%?tgl‘ pH Organic matter Alkali hydrolyzed Available phosphorus Available potassium

st site ort type o/kg nitrogen//mg/ kg mg/kg mg/kg
il Yangliu gL 5.2 27.4 121.6 11.8 120.0
9% Huangdu 11 5.2 25.1 113.0 27.4 145.0
3 E Wenchang WA 5.7 13.4 110.8 10.6 93.8
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Table 2 Effect of potassium application on yield and output value of

tobacco leaf in different texture soils

T = P FEH Bty
B =yl Potassium Yijl%l Output Average

Soil type application Ko/ hn? value price
mode g/hm IC/hm? JT/kg

i+ Clay loam  FK 2102.0 56 916.7 27.1
IK 2 063. 1 57 984.9 28.1"

1%+ Loam FK 2 156.6 57 472. 1 26.7

IK 2 198.0 60 905. 3 27.7

g+ FK 2150.6 59161.7 27.5
Sandy loam IK 2138.5 60 794.7 28.4"

SE3Y Average FK 2 136.4 57 850.2 27.1

IK 2133.2 59 894.9" 28.1""

T FK AR P, K SR s, e A e sey
KA ¢ KRR T 2R e T, Rl 3Rl R Al — e
HoAN AT R AL AL ] 22 5 2. 25 (P<0. 05 ) FIl 2.2 (P<0. 01)

Note: FK is the potassium application mode for farmers,and IK is the opti-

mized potassium application mode. T-test was used to analyze the sig-
nificance of differences between farmers and optimized model re-
sults. * and * # respectively represent significant differences( P<
0.05) and extremely significant differences(P<0.01)between differ-
ent application modes in the same soil texture
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Table 3 Effects of potassium application on conventional chemical components of middle leaves of flue-cured tobacco in different soil textures

ER- =Sl gﬁfwﬁ B B A8, ok S5 B
Soil type application Potassium Total gltrogen Nicotine Total sugar Reducing sugar bugar-n'lcolme
% % % % % ratio
mode
Fhie+ Clay loam FK 1.98 2.15 2.73 29.96 22.15 8. 11
IK 2.32 2.18 2.75 32.60"" 28.85" 10.49" "
3+ Loam FK 1.96 2.13"" 2.72° 29.70 22.10 8.14
IK 2.25" 1.79 2.13 32.20" 28.50" 13.40" "
e+ Sandy loam FK 1.75 2.35 2.78 27.23 23.50 8.44
1K 1.89 2.36 2.71 32.10" " 27.35" " 9.88""
-1 Average FK 1.90 2.21 2.74 28.96 22.58 8.22
1K 2.16"" 2.11 2.55 32.30" " 28.23" " 11.07" "

TE o il 23 3I3RR A

— I [ EAL AL B ] 25 52 .2 (P<0. 05) Fl 2.2 (P<0. 01)

Note: * and #* * indicated significant difference (P<0.05) and extremely significant difference (P<0.01) between different application modes in the same

soil texture
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Table 4 Effects of potassium application on conventional chemical components of upper leaves of flue-cured tobacco in different soil textures

Tt

A Potassium il . ‘ﬁﬁ kﬁ)ﬁi JEvi Jiﬁ*% ] *Eﬁ}ﬁ 54 '
Soil type application Potassium Total nitrogen Nicotine Total sugar Reducing sugar Sugar—n}collne
% % % % % ratio
mode
Fhie+ Clay loam FK 1.51 2.38 3.20 23.50 19. 80 6.18
IK 1.797 " 2.37 3.05 26.80" 21.50 7.06
3+ Loam FK 1.52 2.45 3.25"° 23.80 18.80 5.78
IK 1.71° 2.33 3.04 26.80" " 20. 30 6.67
b4+ Sandy loam FK 1.78 2.50 3.45" 21.85 19.85 5.75
IK 1.84 2.56 3.32 27.30" " 22.30" " 6.72""
-4 Average FK 1.60 2.45 3.30"" 23.05 19.48 5.90
1K 1.78° " 2.42 3.14 26.97" " 21.37" " 6.81""

e il 2P HIFR A —

- HFOHA RN AL AL PRI 22 57 W 25 (P<0. 05) FAK 25 (P<0. 01)

Note: * and #* * indicated significant difference (P<0.05) and extremely significant difference (P<0.01) between different application modes in the same

soil texture
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Table 5 Effect of potassium application on appearance quality and

sensory quality of tobacco leaf in different soil textures

HPILJT i R R
. ﬁfﬁfﬁ#ﬁf{ Appearance quality Sensory quality
T T T
mode Middle Upper Middle Upper
leaf leaf leaf leaf
Rt FK 8.03 7.04 7.00 6.70
Clay loam IK 8.47" 7.27 7.25" 6.90" "
1+ Loam FK 8.03 7.25 6.70 6.45
IK 8.21 7.55 6.90 6.55
it FK 8.23 5.60 5.80 5.50
Sandy loam IK 8.26 5.98" 6.25" 6.00" "
SE-H4y FK 8.10 6.63 6.50 6.21
Average 1K 8.37 6.94" 6.80"" 6.48""

oo F s 4353 37 () — 38 T i AS T HE A $HE ) 25 5 b 35 (P<
0. 05) FIH% 7.3 ( P<0. 01)
Note: * and #* = indicated significant difference (P<0.05) and ex-
tremely significant difference (P<0.01) between different applica-
tion modes in the same soil texture
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