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2l Cd (Cd(NOs),4H,0)
ca? K cd [13] 70% 3
(P) Cd Cd N 0.200 g
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* 1 TEHEROEXEUMER
Table 1  Selected properties of tested soil samples
PH <2 um
(1-5) (cmol/kg) (uS/em) (g/ke) (g/kg) (g/kg) (g/kg)
4.93 8.75 111 15.1 15.1 - 661
5.31 7.47 74.1 8.70 8.70 - 461
6.56 33.6 153 30.3 30.3 - 404
6.8 12.8 203 24.6 24.6 - 389
7.12 223 71.0 9.88 9.88 - 273
7.27 8.30 137 14.9 14.7 1.50 253
7.48 22.7 92.5 48.0 42.8 42.7 199
7.66 22.7 888 26.9 26.6 2.70 371
7.82 28.8 147 21.9 21.7 2.70 446
8.19 11.7 302 14.6 10.0 38.4 214
8.83 8.46 83.2 16.9 6.18 89.2 275
8.84 6.36 5.70 8.94 6.03 24.2 101
8.86 8.50 109 15.9 15.7 1.50 163
8.86 8.08 152 19.5 10.2 77.5 196
8.90 8.33 112 14.3 6.92 61.7 176
pH (EC) 1:5 (CEC) (TC)
Pressure-Calcimeter (0C)
1.3.2 CFotal
0.5000¢g 1 mg/kg 2 mg/kg Cd CFotal
6 ml ( ) 2 ml 1 mg/kg 2 mg/kg
( ) Cd CFiotal
1.4 CFotal
(CF) pH (4.93 5.31)
CFiotal
CF = Wytant/ Wioit (1) pH (8.86) CaCO;
Wplam Wsoil (7.8%)
«d CFugse
CFiotal CFaudea
CFou= W | Wy @ H
CFa4ded= (Wpt _WpCK) / (Wst _WsCK) 3) cd cd cd
CFotal Cd
CFauded Cd 2.2
Woek  Wick Cd Cd Cd
Cd Wy Wy 1 mg/kg 1 pH<5.5
2 mg/kg Cd Cd Cd Cd
SAS 9.2  Excel 2003 pH Cd
LSD pH>S5.5 Cd Cd
2 2
R 0.613 0.863
2.1 Cd
2 Cd Cd
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Table 2 Concentration factors of total Cd and added Cd in soil

CFoa CFlagded
0 mg/kg 1 mg/kg 2 mg/kg 1 mg/kg 2 mg/kg
9.11+0.73 109 + 10.08 68.8 £4.76 142 £10.09 77.8 +4.77
31.3 £2.96 78.8 £5.16 62.7 £3.90 89.9 +5.55 66.1 +3.92
776 £1.13 10.7 £1.38 10.2£0.79 10.9 £1.36 103 £0.75
434 +0.48 733 £0.41 8.85 +0.80 8.31+0.33 9.58 +0.83
9.71 £1.89 17.2+1.82 153 £1.04 18.6 £ 1.69 15.8£1.00
6.73 £0.11 15.4 £ 1.09 6.64 £ 0.99 7.83 +1.53 6.63+1.18
7.98 + 1.11 10.9 £1.22 7.24 £0.52 11.5+1.07 7.19 £0.56
4.13 £0.60 11.1 £0.79 12.0 £0.77 12.4 £0.79 12.6 £0.75
7.18 £0.55 6.08 +0.44 7.27+0.77 5.89 +0.33 7.27+0.77
2.83 £0.33 4.85+0.46 6.50 +0.98 5.28 +0.56 6.89 +£0.97
4,03 £0.30 6.17 +0.93 4.7+0.56 6.53 £0.91 476 £0.56
2.62+0.13 5.22+0.98 5.41+0.51 584+ 1.41 5.66 +0.51
4.51+0.14 6.68 +0.58 6.47 £0.43 6.91 £0.55 6.58 +0.42
1.73 £0.12 3.72+0.61 2.70 £0.19 4.19 £0.63 2.81 £0.25
2.85+0.48 7.7 £0.11 6.13 £0.98 9.69 +0.12 6.59+1.07
160 1
y=T3.4x-126 Cd
- R*=0.870
% 120 A
& A ApH<55 Cd
g 80 - OpH>5.5 cd
3 y=6.67x+0.80 3
40 R =0.613
B cd cd
QO . )
0 Cd pH
0.0 0.5 1.0 15 2.0 2.5 3.0
- HECAE BE/(mg/kg) 90.3%
307 (00)
(CEC)
20 y=162x+1.77
- 2
;E R=0.872 . cd
ApH<S5.5
g 10f P pH cd
& OpH>5.5
kS 2.3
Cd (Cdcontrol) Cd
-1.0 L L L 1 |
-1.5 -1.0 -0.5 0.0 0.5 1.0 (Cdagded) Cd (Cdiora)
log [13ECd] cd

1 WECIKRESTIECAREGHXER

Fig. 1 Relationship between tobacco Cd and soil Cd Cd
*3 MECAKRESIIRERETNSE
Table 3  Prediction equations between tobacco Cd and soil properties
Adj. R? P n
1 Log [ Cd]=0.96 + 1.216Log [ Cd] 0.687 <0.001 45
2 Log [ Cd]=2.86+1.214Log [ Cd] - 0.252pH 0.903 <0.001 45
3 Log [ Cd] =3.04 + 1.212Log [ Cd] - 0.270pH — 0.264Log [OC] 0.911 <0.001 45

Adj. R? R’
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4 Cd Cd pH
Cd Cd (Cdagdea)
(P < 000 1) (Cdtotal) (Cdcontrol)
Cd (Cdadded)
Cd Cd
F4 ATREFRFELIE CAWTMARE
Table 4 Prediction equations of different soil Cd resources
Adj.R? P n
4 Log [ Cd]=1.69 +0.120Log [ Cdeontrol] — 0.219pH — 0.198Log [OC] 0.767 <0.001 15
5 Log [ Cd] =3.49 + 0.647Log [ Cdagded] — 0.311pH — 0.360Log [OC] 0.864 <0.001 30
6 Log [ Cd] =3.39 +0.763Log [ Cdiora] — 0.306pH — 0.372Log [OC] 0.846 <0.001 30
2.4 Cd Cd
Castilho [ cd
3 Cd Cd 45 Cd
(Adj.R* = pH<5.5 Cd Cd
0.911) pH>5.5 Cd
3 Cd Cd
Cd ( 2 Cd Cd Cd CFaded
cd Cd CFoal Cd
cd R°=0917 95% Cd (Adj.R® = 0.864) Cd
b (Adj.R* = 0.846) Cd (Adj.R* = 0.767)
cd Cd
1000
pH Cd
A pH cd*
< 100 7 cd*™ 2] Zachara
\\E/ /// /// ,// [16] pH cd
P s
2 oSS
£ ol LS (PH>8) cd
3 S8
& P ()
oS 0 0
z o cd
,, - 8 99,
“’C}:o 50 Tsadilas 7!
pH DTPA
0.1 /’ /’ N N N
0.1 1 10 100 1000 Cd Cd
FUAH 3 Ce B (me/ke) (pH 4.93) (pH 5.31)
2 HIEITUEE CdRE ST ERE CdREE Cd (pH
BXARERERF 11 HEL, BEAF 2 ENXE) 8.86) Cd
Fig. 2 Relationship between measured and predicted tobacco Cd cd
(the solid line represents a 1 : 1 linear, the dashed lines represents 2 5
times between predicted and measured values) pH Adj~R 0.687
0.903 H
3 p
Cd
Cd Cd
Cd Zaprjanova Cd Cd
cd 081 King [
(4] cd Cd 8
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Studies on Effects of Soil Properties on Cd Accumulation in
Tobacco and Prediction Model

WANG Wei', LIANG Zhen-fei', LI Ju-mei', SHI Yi’, LIU Ji-fang®", MA Yi-bing'

(1 National Soil Fertility and Fertilizer Effects Long-term Monitoring Network / Institute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2 Key Laboratory of Tobacco Biology and
Processing, Ministry of Agriculture, Tobacco Research Institute, Chinese Academy of Agricultural Sciences, Qingdao, Shandong
266101, China; 3 Institute of Agricultural Information, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The accumulation of cadmium (Cd) in tobacco (Nicotiana tabacum L.) as affected and predicted by soil
properties was investigated using 15 soils with a wide of properties and pot experiments. Results indicated that the main soil
factors affecting the accumulation of Cd in tobacco were in the following order: soil Cd concentration, pH and organic matter
content. The accumulation of Cd in tobacco plants in acidic soils was greater than that in alkaline soils. Also, it was found that
exogenous water soluble Cd added to soils was more easily absorbed by tobacco compared with Cd in soils. The quantitative
relationship between concentration of Cd in tobacco plants and soil properties was log [Plant Cd] = 3.041 + 1.212Log [Soil Cd] —
0.270pH — 0.264log [Organic carbon], which could be used to predict well the concentration Cd in tobacco plants based on soil
Cd, pH and organic carbon content. Meanwhile, the results showed that the concentration of Cd in tobacco plants could be
significantly reduced by increasing soil pH and decreasing concentration of soil Cd.

Key words: Soil properties, Tobacco, Cadmium, Accumulation
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