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Effects of Soil Types on Chemical Compositions and Their Coordination in Flue-cured Tobacco
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Abstract

tobacco leaves, to improve the quality of tobacco leaves which grew in five different soil types. [ Method ] With Yunyan 87 as the research ma-

[ Objective ] To study the effects of five different soil types on contents of chemical compositions and their coordination in flue-cured

terial, it was cultivated in five types of red soil, yellow soil, purple soil, sandy soil and paddy soil in Nange Village of Huili County in Sichuan
Province. Effects of five different soil types on contents of chemical compositions were researched, as well as their coordination in flue-cured
tobacco leaves. [ Result] The effects of five different soil types on the contents of chemical compositions and their coordination of flue-cured to-
bacco leaves were different, the flue-cured tobacco leaves which grew in sandy soil or purple soil were rich in potassium but which grew in pad-
dy soil, red soil and yellow soil were lack of potassium, which all reached the standard of high-quality tobacco. The flue-cured tobacco leaves
which grew in sandy soil and purple soil were short of nicotine and total N, also were close to the standard of quality tobacco. The nicotine and
total N in flue-cured tobacco leaves which grew in red soil and paddy soil were higher, which completely reached the standard of quality tobac-
co. The content of Cl in flue-cured tobacco leaves which grew in all five types of soil conformed to the standard of quality tobacco, which
showed that the content of Cl in flue-cured tobacco leaves which grew in red soil, paddy soil and sandy soil was higher, the content of Cl in
flue-cured tobacco leaves which grew in yellow soil and purple soil was lower. The contents of total sugar and reducing sugar in flue-cured to-
bacco leaves which grew in five kinds of soil types were a little higher than the standard of quality tobacco. The flue-cured tobacco leaves
which grew in sandy soil had the highest total sugar content, which grew in red soil had the lowest total sugar content. Tobacco leaves in paddy
soil had the highest reducing sugar content, and had the lowest reducing sugar content in sandy soil, but they were all close to the standard of
quality tobacco. The coordination of chemical components in flue-cured tobacco leaves which grew in different soil types completely reached
standard of quality tobacco. Sugar-nicotine ratio, nitrogen- nicotine ratio and potassium-chloride ratio all conformed to the standard of quality
tobacco. Flue-cured tobacco leaves in paddy soil had the highest sugar-nicotine ratio, while sugar-nicotine ratio was the lowest in yellow soil
had. The flue-cured tobacco leaves in paddy soil had the highest nitrogen- nicotine ratio, while that in purple soil was the lowest. Flue-cured
tobacco leaves in sandy soil had the highest potassium-chloride ratio, but that in red soil was the lowest. The difference between total sugar and
reducing sugar basically reached the standard of quality tobacco. [ Conclusion] This research provides references for the quality improvement
of the tobacco leaves in different soil types.

Key words Flue-cured tobacco; Soil type; Chemical compositions; Coordination
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Table 1 Physical and chemical properties of tested soil
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Tested soil P Organic matter// g/kg Jai-hycrolyzable apidly avatlabie apcly avarlab'e
nitrogen // mg/kg phosphorus // mg/kg potassium // mg/kg
#T3E + Red soil 6.24 30.91 76.06 7.88 113.46
HHE A+ Yellow soil 7.45 31.53 82.94 27.28 79.38
248+ Purple soil 7.09 23.03 70.34 35.67 127.68
7hJFi+ Sandy soil 7.16 22.71 91.85 30.25 98.63
JKF + Paddy soil 6.65 39.03 114.62 16.73 207.29
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Table 2 Comparison of main chemical components in flue-cured tobacco leaves grown in different soil types %
A pEY; M JEURE i A B BE
Soil type Total sugar Reducing sugar Potassium Chlorine Nicotine Total nitrogen
#2131+ Red soil 36.93a 24.82a 3.36a 0.59a 1.46a 1.30a
L+ Yellow soil 41.31ab 25.97a 3.31a 0.47a 1.32a 1.13a
4+ Purple soil 38.72ab 26.79a 3.53a 0.45a 1.23a 1.03a
%+ Sandy soil 44.23a 24.72a 3.97a 0.50a 1.28a 1.09a
JKAE + Paddy soil 42. 66ab 28.75a 3.46a 0.52a 1.34a 1.20a

TE: [FFA RGP R R AL BRI 22 5 B3 (P <0.05) ¢

Note ; Different lowercases indicated significant differences among treatments (P <0.05).
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Table 3 Effects of different soil types on different parts of main chemical components in flue-cured tobacco leaves %
it R e 5y M5 oy A Gl BA
Position Soil type Total sugar Reducing sugar Potassium Chlorine Nicotine Total nitrogen
Bt 218+ 40. 86b 28.32bc 2.98be 0.46ab 1.74a 1.67a
Upper leaves gt 43.11ab 24.80¢ 2.55¢ 0.41bc 1.55be 1.33b

St 40. 12 29.73ab 4.59a 0.55a 1.57h 1.22b
It 46.05ab 27.79bc 3.46b 0.48ab 1.64ab 1.30b
IKFE A 49.90a 33.59a 3. 14be 0.35¢ 1.44c¢ 1.27b
Rt 218+ 38.36b 25.24d 2.37be 0.49bc 1.32ab 1.10b
Middle leaves Wt 45.38a 27.44c 3.25abc 0.52bc 1.37a 1.18b
St 41.91ab 31.47a 1.92¢ 0.27c 1. 14be 1.10b
Wt 48.05a 24.55d 4.37a 0.55ab 0.98¢ 0.84c
IKFE A 43.05ab 30.21b 3.96ab 0.78a 1.52a 1.48a
M 213+ 31.55b 20.90be 4.72a 0.83a 1.33a 1.12a
Lower leaves Wt 35.43ab 25.67a 4. 12ab 0.47b 1.06ab 0.87ab
3 Au 34. 14ab 19.17¢ 4.08ab 0.54b 0.97b 0.76b
W+ 38.58a 21.82b 4.07ab 0.48b 1.22ab 1.12a
KL 35.05ab 22.43b 3.28b 0.44b 1.05ab 0. 86ab

T : [FFANF NG T REFR R AL R 22 53 1. 3 (P <0.05) .

Note ; Different lowercases indicated significant differences among treatments( P <0.05).

2.3 AETEEBNEREMN EEAXFZHEAHEER M
2.3.1 R[] SRS R I AR R L B 2R . 3R 4 )
LAF th, ANTR] e g8 i MR R B L 22 18] £ 1 S 5 1 22
Sto MIBJE L IRIAM B AT KA 1 5 U0 R BB S

BB L B, A 2 A R 22 R (S A kR
()2 5 B 5, 21408 4 16 5 AR W i B i 1K L5 oA 3982
U JR) 22 5 8 25 5 IS I v SR AR R LR L5 b S AN
BB b 2z ) 2 e Wk 2, SR B 4 > VDR > 2T > KA



44 % 20 # RAGHE  RE LI LA IR RS B R 6 YR 41

> SHE A AR ST AR R R LUK R 0 AR
B MR AR L e g ELS A AR ] 2 5 1 2 e
K5 e AR R L AR A1

2.3.2 R[] SRS I A U L B B2 R . R 4 )
AR, A T 39 TR ) e i A Pt S0l L TR 7 S 25 v 22
5o MBI LR AU LR R, B Y R FOK AR
ZIETG 2 25 S (B A AL BRA) 22 5 B35 4T+ BB SR
R - R L i v, 55 88 b i A I SRR L e s D5 I
FRAE I U LUK, KR . CER b A e B S AR
Bl Mg HL2Z (A1 22 53 .38, D i b AT 3 |8 i R - Sk
OB, B3 Z ) JC 5 P2 5 RS Ji= T w0 ok S L
K5 T L eI A TC B35 25 5+

2.3.3  N[A] R SRR SR AR B L R .l 4 ]
VAT, AN (5] b S 0 10 005 i R - S LA A S R 2 5
NI S L FRAAMS0 G LU, S8t AR L8 I A
B R, T Z TG W R S (H S A A PR ) 2 5
R LA BRI A LA H =

Z )2 5 b 3 5 IS e R A R S LR 21 - RUK RS
e b S S G R IR L A 4 B ] 2 S L VD
4 R FEE MBS H SR MR
W B T I A R R B v R s
SR Gt e B = B 2 A G 3 e 22 5 (05 HoAt b P )
ZR W L LIPS L A

2.3.4  OR[R) EHEEA RS AR PR 22 g . iR 4 ]
VI ST - AJ8 S 0 (10925 I R I T A 2 22 [ A A 3k 2
o WIESG FEBIHM PR R E , I LAV 4 F A
P22 IR R B Z A TE A 22 5, (H S At A IR
Vi) 22 5 285, SRR - T F AR I PR 22 e IR HL 5 A Ak 2
[i) 22 55 1 255 K I v A I PR 22K R, S0 B S R
A 22 AL S A b B ) 25 5 (B 3 VD o & 10 Je A e
PR 22 A ey L5 A A 38 ) 25 5 2855 ARG I S A o o
22K ,S PR B TC R 22 S RNV R+ > 5
Bt >kREtE > 2t > WL,

R4 TETELBDEFEM EZHZRSHE TR0

Table 4 Effects of different soil types on the coordination of main chemical components in flue-cured tobacco leaves

N o s E-R 1A N W22
iiﬁion j;fffp% Sugarfffﬁitrlfe Latio Nitrogen-nicotine Potassium-chloride Difference between total sugar
ratio and reducing sugar // T3 /3 15,
#Rnt Upper leaves 2T+ 7.36¢ 0.96a 6.45bc 12.54ab
Wi+ 8.99h 0.86ab 6.23c 18.31a
St 9.54h 0.78b 8.40a 10.40b
YRt 11.03a 0.79ab 7.17b 18.26a
Kig+ 11.53a 0.88ab 9.04a 16.29ab
rhER Middle leaves [AR: S 9.11b 0.83¢c 4.90c¢ 13. 12be
L 11.10a 0.87bc 6.27be 17.94ab
Lt 6.26¢ 0.97ab 7.09ab 10. 44¢
Wt 9.78ab 0.86¢ 7.9%a 23.49a
Kig+ 8.90b 0.98a 5.10¢ 12.83bc
TEH Lower leaves LI+ 12.21a 0.84a 5.73¢ 10.65a
L 6.78¢ 0.83a 8.74a 9.76a
KhEt 11.41a 0.79a 7.54b 14.97a
Wit 8.57b 0.92a 8.53a 16.77a
KAEL 9.41b 0.82a 7.38b 12.61a

T RIS RNG R R AR B 2% 57 2 (P <0.05) .

Note ; Different lowercases indicated significant differences among treatments( P <0.05).
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