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Soil property effects on and prediction models of lead and cadmium concentrations in tobacco leaves

HU Xin!, LUO Zhen-hua? XIE Hui-ya?, ZHOU Yi% YAN Zhe', PENG Liang', ZENG Qing—ru"

(1.College of Resources and Environmental Science, Hunan Agricultural University, Changsha 410128, China; 2.Zhuzhou Branch of Hunan

Tobacco Company Zhuzhou, Zhuzhou 412000, China )

Abstract ; Plant heavy metal content is greatly affected by soil properties. In this paper, 112 flue—cured tobacco leaf and corresponding soil

samples were collected from typical tobacco growing areas in Hunan Province to analyze soil properties and plant lead and cadmium content.

Correlationship between Pb and Cd content in tobacco leaves and soil properties were studied. Results showed that the average values of soil

total Pb and Cd were 40.91 mg-kg™ and 0.37 mg-kg™ and those of soil available Pb and Cd 10.71 mg-kg™ and 0.23 mg-kg™, respectively.

The average content of Pb and Cd in flue—cured tobacco leaves was respectively 3.86 mg +kg™ and 7.55 mg-kg™, with enrichment factor of
0.094 and 19.84. This indicated that cadmium had higher health risks than lead. Lead in tobacco was positively correlated with soil total and

available Pb, but negatively correlated with soil pH. The content of Cd in tobacco was positively correlated with soil total and available Cd,

organic matter, and chloride content, but negatively with soil pH. The optimal prediction models for Pb and Cd content in tobacco were

lgYime-m=0.806lgX in,—0.314pH-0.02 (R?=0.499 ), and 1gY yue-ca=0.877X 4ica—0.302pH+0.4651gX oy+1.632 (R?=0.561 ), with good pre—
diction.

Keywords: tobacco leaf; lead; cadmium; soil properties; prediction
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Figure 1 Distribution of sampling points
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Table 1 Physical and chemical properties of soils in

tobacco grown areas

s pH HHLFi/g kg’ CEC/emol kg™ /K HES & ft/mg kg™
/ME 447 14.05 7.24 3.26
BAME 778 51.15 42.12 68.26

ME 523 30.84 25.18 27.57
bRz 0.68 7.93 8.11 13.91
A ZR 0.13 0.257 0.322 0.475

22 HEHEX TS RAE

Pb Cd 45 FIA G & B Rk g i ange 2, ot
58 X 43 Pb Cd 45014 (H 43 514 40.91.0.37 mg -
kg™o 3 Cd Si-PIME T E g, Bng
1 55.36% ., 4y A 82.14%F1 98.21% A& Pb.Cd
S TR R E SR S, UL X g
Pb.Cd B —E W ER . HHEANES Cd F &
A, I T RS R S, SRR P,
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23 M BEEREEERY

TR 3 AT RIS X AR Ph B i AR AR L Ry
0.61~7.81 mg kg™, *F-I{H 3.86 mg-kg™;Cd &= 1948
VBRI 1.06~20.15 mg kg™, FHI{H 7.55 mg-ke™',
Cd.Pb (728 5 2808 T %%,

sk 34 S LN R R 3 7 DX A i 0 BT A5
i, KB P Cd - (E 43 ) R 2.89.2.95 mg -
kg™ o X EL A B, WFSR IR Ph & R 1.33 /%, Cd
TR 2.55 £ o A K (I ST (AR v EE 4 AR
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Table 3 Heavy metal content and enrichment factors of

Pb and Cd in tobacco leaves

. moME/  BRAE ¥WME BRuEZ/ s e "

i B Sl T P T T
mg-Kg mg-kg mg- kg mg-Kg

Pb 0.61 7.81 3.86 1.88 0.487 0.094

Cd 1.06 20.15 7.55 4.62 0.612 19.84

B w15 =0 Pb Cd BR & {E 43 51 8 15.00.,0.21
mg kg™, WG X AR Cd #H L BREE i 2, Pb B
ARRKIR o

SR B R AR E S R S L E
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5 A RE AR DX A SR Ak 1 SRR 4 R B AR
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Table 4 Correlation between heavy metals in tobacco and in soils

LR iRy
ey -
Pb cd
EEEeE 0.572%* 0.522%
BEERAYE R 0.795%* 0.776%%*

T %% FORTE 0.01 AKF ERF .

®2 1iEG REEMANS BRI

Table 2 Descriptive statistics of total and bioavailable concentrations of Pb and Cd in soils

= = Y ey O ————
B mes om0 SR s B S e
4 Pb 11.84 108.02 40.91 14.65 35.82 27.00 82.14 250.00 0
4 Cd 0.08 0.82 0.37 0.18 48.63 0.098 98.21 0.30 55.36
RS Pb 2.69 31.43 10.71 5.07 47.37
B Cd 0.02 0.64 0.23 0.16 69.75
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Table 5 Correlation between heavy metal in tobacco leaves and

soil properties

i N pH 1H oM CEC A Fm
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Figure 2 Logarithm of predicted versus measured Cd and Pb
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Table 6 Prediction models of Pb and Cd in tobacco leaves

EfALaY (8] 7 R R P
TR 12Y hoe-=0.8061gX im—0.314pH—-0.020 0.693 0.499 <0.001
TR 18Y e-ci=0.877X 10— 0.302pH+0.4651g X o+ 1.632 0.749 0.561 <0.001
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