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2.3 kg
(0~10 10~20 20~ 30 cm)
1 3
1
1.1 1.3
pH
142 C 1 087.5 mm 1 066.9 h [19] Cr Cd Pb
271d (201 Pb Cd GB/T
( ) 23739—2009""
1.4
2015
[20]
1.28 g/em’ 52% pH 7.4
22.6 g/kg 1.53 g/kg 23.8 mg/kg P =C,/S§,
370.8 mg/kg CEC 17.6 cmol/kg P; i G
1.2 (mg/kg) S
4 ( CK) (mg/kg)
(T1) (T2)  70% pH 74
+30% (T3 o Cr 200 mg/kg
Cd S 0.6 mg/kg Pb S, 300 mg/kg
[16] 1 P<1 Pi>1
1.5
Microsoft Excel 2013 IBM
1 ~3cm SPSS Statistics 22.0
15 ~ 30 cm
3
70 m* 12 Tl 21 kg 2
T2 41 kg T3 2.1
28.7 kg 16.4 kg
1
£1 HEMEAEABLER 2
Table 1 Physiochemical properties of soil amendments (0 ~30 cm)
pH [17-18]
(g/kg) (g/cm’) (g/kg)
9.2 7.06 0.26 657 (P>0.05)
11.2 77.8 0.40 831 3
Tl pH
4.7kg
4.9 kg
0.262 kg 1 3 pH
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F2 ERTENTELFER
Table 2 Soil chemical properties under different treatments
CK Tl T2 T3
pH 7.39+£0.08 a 7.46£0.09 a 7.53+036a 7.52+0.13a
(g/kg) 25.1+1.6ab 259+12a 243+13b 244+19ab
(g/kg) 1.68 £0.08 a 1.72+0.13 a 1.66 £0.1 a 1.66+0.1a
(g/kg) 0.88 £0.05a 092+0.1a 0.90+£0.07 a 0.85+0.12a
(g/kg) 274+05a 28.0£0.8a 275+16a 273+t14a
(mg/kg) 110+ 17 ab 119+ 10a 109+ 7 ab 1069 b
(mg/kg) 29+9ab 31£7a 27+7 ab 23+3b
(mg/kg) 490 + 136 a 517+72a 436+ 109 a 480+ 64 a
(cmol/kg) 18.5+08a 18.8+04a 18.1+£0.5a 183+1.2a
=+ (P<0.05)
pH 0.11 4 cd Tl
Tl 0.07 T2 0.14 CK Tl CK
T3 0.13 Cd
(D cd Pb
pH Cd Pb
2.2 1
3 CK ( 4 cd Pb
Cr 19.7% TI T2 Cd
T3 154% 172%  26.4% (0.2 mg/kg)*  Pb 342 37.9 mg/kg
(P<0.05) Cr (35 mg/kg)!"™!
%3 BATAMRANIRESREBHEM (ngky)
Table 3  Effects of soil amendments on concentrations of soil heavy metals
CK T1 T2 T3
Cr 97+72a 82+450b 80+ 1.5bc 72+09c¢
Cd 0.179+£0.01 b 0.190 £0.01 a 0.184 £ 0.01 ab 0.187 £ 0.01 ab
Pb 352+15a 348+12a 359+27a 36.5+24a
*4 MRXIFEEERFTEIEM
Table 4 Evaluation on soil heavy metal pollution in study area
(mg/kg) (pH 6.5~7.5)
Cr 70.1 ~101.1 200 0.35~0.51
Cd 0.17~0.19 0.3 0.57 ~ 0.65
Pb 342~379 300 0.11~0.13
Cd
) (4
Cd
Cd “ 7
Pb 1.46 mg/kg 23
[24]
Cd 2.22 mg/kg Cr
1
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R5 MATEMRFNLIRGHEE
Cr 19.7% 2 B K%M (mg/kg)
T1 T2 T3 154% 17.2% Table 5 Effects of soil amendments on contents of soil available Cd
and available Pb
26.4% T3 Cr
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CK T1 T2 T3
0 0, o
29.0% 26.0% 23.9% Cd 0.06+0.01a 0.07+0.004a 0.06+0.01a 0.07+0.01a
140 - OCK @Tl 8T2 mT3 Pb 36+02a 34+02b 3.1+02c 3.0£02c
120
o) a 2
100 1
E/" sl s ab ab cd Pb
& ol 0~ 10 cm cd
3 wol 10~20cm 20 ~ 30 cm
sl 10 ~20 cm T3 cd
. (T1) CK
2 20~ Pb
L JZHEE (em)
T2 0~10 10~20 20~30cm
(
(P<0.05) : Pb 9.7% 14.3%
1 BRFMAELERE LIRS 19.4% T3 Pb
Fig. 1 Effects of soil' amendmgnts on soil total Cr contents in 143% 19.3% 17.8% CK T2 T3
different soil depths
Pb 10~20 20~30cm
Cr
19.4% Cr 0.10r oCK oTl aT2 aT3
6 2[25] I
1.49x10° hm - Cr _ oog
Cr (261 H
E 0.061
0 Cr ﬂﬁ
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.07 oCK oTl aT2 aT3
pH Cr 40t a
o) 1 a
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) Fid
5 4 0 ~ 30 cm cd =y
s 2
Pb &
pH ' 1ot
5
cd 00 0~10 10~20 20~30
A JZBEE (em)
F o 2 MRFMAELERRETIERABIRNA MBI
X AE L ERE L IEAIRME R
Pb 13.0% T1 T2 Fig. 2 Effects of soil amendments on contents of soil available Cd
T3 73% 14.6% 17.2% and available Pb in different soil depths
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Effects of Porous Amendments on Soil Cr, Cd and Pb Contents in
Flue-cured Tobacco in Bijie City of Guizhou

HUANG Huagangl’z, LIU Shibi’>, BAN Guojun2, CHEN Yao?, XIA Zhongwenz, ZHANG Qing3,
WANG Meiyan®, XU Shengxiang® , SUN Weixia®’, SHI Xuezheng’, CAO Zhihong’

(1 Crop Science of Post-doctoral Research Stations, College of Tobacco Science, Henan Agricultural University, Zhengzhou
450002, China; 2 Bijie Branch Company, Guizhou Tobacco Company, Bijie, Guizhou 551700, China; 3 State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: In order to explore the effects of porous amendments on the contents of heavy metals (Cr, Cd and Pb) in
flue-cured tobacco fields in Bijie City of Guizhou Province, a field experiment was conducted and four treatments were designed,
i.e., CK (No amendment), T1 (maize straw incorporation), T2 (porous soil amendment) and T3 (70% T2 and 30% bamboo
charcoal). The results showed that soil Cr, Cd and Pb contents in the study area were lower than the 2" Grade of National Soil
Environmental Standard, which indicated the soils are safe and clean. Different soil amendments not only improved soil
physiochemical properties, but can also significantly reduced Cr and the availability of soil Pb. Among different amendments, T3
treatment had the best effect, and the soil Cr and available Pb decreased by 26.4% and 17.2% respectively. The use of porous
physical structure amendments in Bijie tobacco planting area didn’t increase the risk of heavy metals of soil Cd and Pb, but
reduced the content of soil available Pb, thus, could archive the dual goals in reducing soil compaction and heavy metal
availability.

Key words: Soil amendments; Flue-cured tobacco; Soil properties; Soil heavy metal
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