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Abstract: Conventional chemical composition and security features of organic flue-cured tobacco leaves
from eight different planting areas in Yunnan province were analyzed based on the data from 2011 to
2012. There was a higher variation in conventional chemical composition of flue-cured tobacco leaves
among different ecological areas ( CV was between 8. 65% —22.79% ). Four tobacco leave types were
grouped according to the regional characteristics. Down stalk tobacco leaves agreed with the standard ; mid-
dle and upper stalk tobacco leaves had higher water soluble total sugar content and sugar alkali ratio, but
lower total nitrogen, potassium content and alkali nitrogen ratio,with less harmony. The contents of heavy
metals,lead , cadmium , arsenic , mercury , chromium were below the standard limit, and no pesticide resi-
dues were detected , so the security of tobacco leaves could be concluded. A reference was provided for es-
tablishing scientific organic flue-cured tobacco planting techniques. It was suggested that appropriately rai-

sing the level of nitrogen and potassium supply during the later period of tobacco organic cultivation was
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necessary to satisfy the demands of key nutrients for tobacco growing and improve the conventional chemi-

cal composition harmony of organic tobacco leaves.

Key words:; flue-cured tobacco; organic planting mode; routine chemical composition; heavy metal;

pesticide residues; cluster analysis; Yunnan province

Bt AT A 3 KT ) B 5 (e R R A 4
B B XA 2 A MR T R R, R AR
MR A O R R e S 2 A i
Gt AT e v T A A 4 € R A RO R
PRl A 5 R I e R T 4 T R Ak 25 5% B
(DLF Bk A % ) J2: 5 W A1 - i R S %2 4 W i o
S-S S e E1F S e 9 L AL
SEER I 10 i I S A, 3 R T R 4
B T A % T e S A A, A M A A R R
BER TR G R AR RIS R, AR EREEAE
TS AR T R R AT A BB R R
EPEAEYEE . MY EEE SRS AU
HAFEEM Y W= R EmEamzae™ ., o
FEINH At T 4 B Y AR il DB, P xR A
LR R HI BSg6 S e T
2 () i A 7 3 R A R R 22 A i B
FB

AU I 2 8 A Bl A 7 R FR A e e
7R A 2 1B A 2 AR R A 3 35 )
DA e PR T AR AR AR B 7 W, SR B — R 9 T 4
(i A b A I I A I 59 A1 U5 T R, 283 A5 BLIA
TE DR BRI . H 2010 4F 3% (6 & 18 2 A A1 X 38R
132 TP R AT HLAH I 1 Bk K BF 5, 1O WF 9% 4R
e R 7 X H AT R A R
Rk 4 AR B = % A M VAR T 4 T H G T
25 R R A 257 X A HLARR AR 7 3R A I A 27
Sy R A PERORT ST SE UL S . % T B N 5 R
TR [ A 25 77 X R AL 1 A LA I 36 47 JORE 43 #7 , SR i
AT AT & AR R A A 7 X A HLA
) it S RRAE S 45 5 418 125 A LA I AR R o —
B T WL I AL R R B A iR B

U AR

1.1 FERE#ER

AR A8 DX I - K i b i I AR O O A ) = T
8 AN AT HILAH A 285 7 DXt A 155 190 A« i L b AL i A )
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1.4 HHESH BR(19% < CV <30% ), Hoh DLAR & 48 CV e K
KA G 8T SPSS 10,5 AT R 270 #r, (25.74% ) , R WA &5 (22.79% ) . =m A HLIMN
2 1 L il R Excel 2010, AP VB L OB P 2 55 iR g Dy 32, 08%

25.81% , 357 W fib i T # A T P L (oK 8 TR RO

2 BRGAM 18% ~22% , ik 5 16% ~20% ) 5 A W) -7 24 35

2.1 ZEARETXEVEM LR SR 5T 5 (2.46% ) FISCF- 45 & 5 (0. 42% ) B B, AF A 1
WE PR, nE ARESX AR 6 M BRI EOR SRR S (1. 72% ) FEF 3 &

AL 2 10 R B T K R L O DR R S R (1.76% ) i .

BCV) BN <10% ) 51, Hor 4 Rk 8o CV 3

R1 ZEREESEEVAM E B KSR 5 MG 5047

ks fe/ME/ % s KAH/ % W 2%/ % FYME/ % T e 2 A5 RE(CV) /%
TK VA EOBE (TS) 25.80 36.20 10. 40 32.08 2.88 8.99
M JEBE(RS) 22.10 29.50 7.40 25.81 2.23 8.65
S B8 (NIC) 1.57 3.65 2.08 2.46 0.56 22.76
M (TN) 1.10 2.57 1.47 1.72 0.35 19.91
BE(K®) 1.21 2.90 1.69 1.76 0.45 25.74
Z(cl) 0.17 1.05 0.88 0.42 0.22 22.79

2.2 ZEARESKANBHERLERAAH  FOET FRE (1 5% ) 5 444 00 b 8 & o
2.2.1 Tt K2 PR, SR AMAH VLR (1.85% ~2.91% ) AL 2 A= 25 X W& 8 3 b vfE I FR
Hi 5 FRdE(DB53/T 311.1 ~3—2010) F #B i+ #1 1k (B(2.3% ) 3 4 7 IX M 040 4 5 (1.83% ~2.90% )
FIRAER A8 A IEAPATIUINE X F SR gy 1 g00 i A ME SR 5 0 9 R
2 4‘%7‘.&IX7J<‘?§‘@,E'\%‘§§§1EH?‘%:/E%*T B AL A 2 K B T - R (0. 6% ) ;
LHEIE 33 /4 25 DS T 5 G T Bk o LR T AL 2 A O
B (24, 0%),2 AL 46 K B3t fr e b e g (07 71 OD) /NI 0.9 00 5%, LR R R
(27.0% ), Aw k2B 8 Jsm o ity oy gy D EARIL(.T3 -5 92) (A IRIE T, KT 4. 0 19
T B (AN k 36.8% 29.5% ) ACF BEAE (4  m1 7% BT 4.0 19,512.5% . DL AR ERW, =
WK 27, 6% .22, 1%); M E R K IR FEARIRZEAS DO BB T R I A5 AL A B e
(1.31% ~2.16% ), Fth 4 A K09 A & FFOPRIEZER (03 ML W0 B PR 2

R2 ZBEARESEAVEMTHMIHERILERSSH

HEEBX A KRB % B TRE % #1/ % AV B % A/ % BAE/ % Wl ol LG AL FEL
B BE Il 97 32.3 25.4 1.83 1.86 0.49 1.35 17.37 0.73 3.73
2 K326 27.6 22.1 2.64 2.21 0.62 1.51 12.49 0.68 4.26
RUgs NC297 30.0 26.4 1.92 2.04 0.49 1.42 14.71 0.70 3.92
il NC297 32.2 29.3 1.91 1.88 0.36 1.31 17.13 0.70 5.31
155 KRK26 29.3 23.5 1.91 2.49 0.34 1.43 11.77 0.89 5.62
ireflie) K326 34.2 22.9 2.21 2.23 0.52 2.16 15.34 0.97 4.25
I PN 36.2 29.5 2.15 2.91 0.38 1.87 12.42 0.67 5.66
XA K326 28.2 25.4 2.90 1.85 0.49 1.97 15.24 1.01 5.92
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AR B BRIEL(32. 0% ) X KRR £ il 3.2% ), LIRSS & v S A I 5 A 400 025 A W 11K
WAV PR OB o B A S AR VR 8 MRS R BRI B v 5 S A AR A DM I B AT b
BES I FT G AREZ R (22.0% ~29.0% ) ;6 D (1.7% ) A 3 AR DM I B0 5 45 7 5 AR 1 225K
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8 A~ AR A X v M I S i AR AR T B SR
(0.1% ~0.6% ) N ; BB L 5 KT 10.0, e i {6 M
15.32, —GE TR JE b B 1 D0 5 A ot 2 AR 90 ) 5 L
L (0.53 ~0.73) B AARE /I, fin 5 110 J50 A - 21 AE Y
BRI (3. 17 ~7.96) FA KL T 15 FE F, =

F 4.0 (19,5 50.0% , LA PR IR b3 ik 0 B0 & L
(B f5c g, B I5 R AR BHACAR . DA B 25 53Ul B, g
R 7K R B R AR R, A R R AR
AR, A AR 0 Tl R G A A B

5 ST BN

x3 ZEARESXENBEM PEMIHELER D TH

EBKX aflh KSR % B/ % wIEHE/ % BKEIE % S % EE/ % B e R AL
P E4H97 33.1 1.30 29.0 3.19 0.37 1.69 10.38 0.53 3.51
K K326 33.8 2.32 25.2 2.45 0.51 1.67 13.80 0.68 4.55
L0 NC297 30.0 1.92 26.4 2.04 0.49 1.42 14.71 0.70 3.92
il NC297 35.4 1.42 28.5 2.31 0.28 1.42 15.32 0.61 5.07
5K KRK26 33.1 1.49 24.3 2.31 0.47 1.43 14.33 0.62 3.17
W B K326 33.0 1.49 24.3 2.31 0.47 1.43 14.29 0.62 3.17
[E2RLc) ax 34.7 1.99 28.0 3.29 0.25 1.91 10.55 0.58 7.96
AU K326 34.2 1.33 29.0 2.37 0.20 1.74 14.43 0.73 6.65
2.2.3 b3t WA PR SR AIEN 5 DA DR R AR TR E TR (1.5% ) ,

H1J7 BRifE (DBS3/T 311. 1 ~3—2010) -3 -4 # 1k
FOTEOR B, F ARG S AN A AR XOK TR R
O R AR O DR AR (30% ) X 3 AN A X AR T
P P B 1A A 2 DX SO 5 o L R
(6 (26% ), FoAh A 285 DX A o0 JEUWE 35tk 249 7 225K i [H
(21.0% ~26.0% ) P54 A 25 DM B & BLAIT
FARME FRM (1.9%),1 4~ T 45 - FRE
(2.5% ), HBERARAR AR ;7 A 2 25 DA 5 0 o5
AL THRME T BRI (3.0% ) 0 1 DNTEFRHETL M

PR ==}

RS & Mt B 1 e I, r U B R 8 MRS
XA AT BTG IREER (0.1% ~0.6% ) ; b
B G (8. 18 ~13.89) W& ff 5 , U 1L (0. 46 ~1.02)
b N N | I 7 N SR A N L W B
(3.64 ~8.40) AL FHEEEMH, & T 4.0 4
87.5% , VL FE e WU B S LU e g, B3 15 R ik
ZE LTI A LR 0 R AR 3 B KO A
TR, BV RV P AR B i A A RRAE

F4 ZEARESXANMEMN LB FERS S0

ABK ARl R R % iR R % B/ % S % /% SR/ % B L AL A
ol BF =W 97 29.8 25.4 1.49 3.65 0.49 1.69 8.18 0.46 4.04
KA K326 32.5 24.6 1.80 2.58 0.26 1.98 12.60 0.77 6.92
RV NC297 29.6 25.5 1.37 2.62 0.29 1.79 11.30 0.68 4.72
il NC297 31.4 25.1 1.45 2.93 0.28 1.87 10.72 0.64 5.18
P 3 KRK26 35.7 24.3 1.42 2.57 0.39 2.57 13.89 0.43 3.64
4 BH K326 31.6 23.8 1.55 2.70 0.37 1.93 11.70 0.71 4.19
I aK 25.8 23.1 2.09 2.27 0.27 2.32 11.37 1.02 7.74
XA K326 33.9 28.9 1.43 2.80 0.17 1.69 12.46 0.60 8.40
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2.4 ZEARAESRENEHREESHT

241 42 EB45F mEAA VM H I AR
(DB53/T 311.1 ~3—2010) L3k , A HLAH 1 & 4 )&
B R B B OR & /N T 4.0.2.0.3.0.0.5,
0.05 mg/kg, 2% AH 2 XA [a] 5 457 JH A ) 25 2R (3R

5)KRW], = r 8 AR XA ML i B 463 Jm & i 2 AR
T B A AL b 7 bR v X 4
2R, R 2 O X G s o B R AR T AR R BRAE, U
A Je5 A AL A o 4 o A A D B < s 7 Y
HARogRZz —, SEEES T e —8

x5 ZBEAAESREENHEAMEEESE mg/kg

FE Z I 97 X, F 2.67 1.40 0.81 0.38 0.01
C,F 2.27 1.31 0.54 0.18 0.01

B,F 2.43 1.40 0.48 0.09 0.00

e K326 X, F 3.08 1.24 1.50 0.25 0.03
C,F 3.31 1.18 0.70 0.38 0.02

B,F 2.99 0.60 0.55 0.25 0.01

TR RET NC297 X, F 3.08 0.78 1.65 0.16 0.03
C,F 3.12 0.75 0.96 0.28 0.03

B,F 3.25 0.51 0.80 0.32 0.03

il NC297 X,F 2.90 0.90 1.32 0.34 0.03
C,F 1.40 0.58 0.53 0.38 0.02

B,F 2.87 1.03 0.66 0.45 0.02

bP 3 KRK26 X,F 2.98 1.63 1.91 0.40 0.02
C,F 2.51 0.88 1.23 0.23 0.01

B,F 3.19 0.43 1.05 0.21 0.00

el | K326 X,F 3.50 1.07 1.54 0.30 0.02
CyF 3.72 1.57 1.00 0.25 0.02

B,F 3.14 1.23 0.78 0.21 0.02

ek AN X,F 2.63 1.06 0.55 0.10 0.01
C,F 3.24 1.25 0.64 0.13 0.02

B,F 2.94 0.63 0.46 0.15 0.01

BUA K326 X, F 3.09 1.61 1.15 0.23 0.01
C,F 3.46 0.72 0.48 0.26 0.02

B,F 3.16 0.65 0.57 0.22 0.01
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