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x1 BT ERXRMELMEVE (/)

Table 1  Shoot biomass of Sedum plumbizincicola

Sed 0.13+0.01a 0.40 £0.04 a 1.40+0.11 a 0.79 £ 0.06 b 2.19+0.15a
Sed+S 0.18+0.04 a 0.37+0.06a 1.38+£0.05a 1.21+£0.09 a 2.63+0.15a
Sed+OE 0.14+£0.03 a 0.49 £0.06 a 1.19+0.12 a 0.63+0.05b 2.05+022a
P<0.05
7000 O%F—k O 70 - O%—k OHE_K
6000 - BEH=R @mBNK ok BE=K @RMK
5000 | st
g 4000 g 40 +
& 3000 3 30
2000 | 20+
1000 [ 10 F
0 ™ sed Sed+S Sed+OE 0 Sed  SedsS  SedOE
Ab Ab 3
1 #H =X LI Zn, CdiRE
Fig. 1 Zn and Cd concentrations in Sedum plumbizincicola shoot
25 £3 ) 2.2
Zn Cd 2 120
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Cd 3179 mg/kg 1.97 mg/kg Zn ( 2
IDS IDS Zn Cd Sed
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EDDS Zn Cd (22241 Sed+OE
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F2 HFWERXHLEERHZn. CdRKE
Table 2 Zn and Cd uptake by Sedum plumbizincicola shoot
Zn (mg/ ) Sed 3.59+032a 8.94+0.63 a 235+x12a 19.8+2.17 a 66.3+68a
Sed+S 4.05+0.73 a 7.83+£1.66 a 17.7+29ab 248+ 1.7a 544+52a
Sed+OE 348+ 0.53 a 1140+ 1.69a 17.8+0.8b 17.5+2.33 a 453+45a
Cd (png/ ) Sed 169+13a 486 +£3.3a 208 +19a 83.1+142a 435+ 13 a
Sed+S 230+45a 37.0+49a 193+28a 947+46a 348 £ 26 a
Sed+OE 200+1.0a 470+48a 399+17.1b 822+94a 170+ 8 b
40 1 120 - —y =
35 B I 100 L
30 :
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E 20t x S 60
S st . 3
o 40 F
10 [ -
5 B . 20 F
5t [ e ]
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2 TIEBRERERIRENGS Zn. CdikE
Fig. 2 Soil NH4OAc-extractable Zn and Cd concentrations
EDDS
EDDS 30 3
[17, 25-26] 67 4g/ke
Zn Cd Zn Cd
NH40Ac-Zn 2 56% 60%
NaNO3-Zn NaNO3-Cd 8 35 18 Zn Cd Ca-P
NCa-P Zn Cd
[28-31]
271 Zn Cd Zn Cd
2.4 Ca-P
Zn 14.2 mg/kg
Zn Cd 4.8 mg/kg 66.1% Cd
1 kg 2 94 ug/kg 25.9
900 g ng/kg 72.4%
2(Sed+S) 3(Sed+OE) P As Zn
[32-33] cd
4
F3 WM EMEMER Zn. CdIRE
Table 3 Biomass, Zn and Cd concentrations of Amaranthus spinosus L.
« ) Zn Cd () Zn Cd () Zn Cd
(g ) Zn(mg/kg) Cd(mg/kg) Zn(mg/kg) Cd(mg/kg) Zn (mg/kg) Cd (ng/kg)
NCa-P 1.31+027a 282+ 12a 0.86+0.01 a 146+12b 0.10+0.00 a 7.75+025a 444+2.1a
Ca-P 1.68+0.16 a 121+ 10b 0.34+0.02b 339+15a 0.04+0.00b 480+0.10b 259+0.7b
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Effect of Amendments on Phytoextraction Efficiency and Metal
Uptake of Following Vegetable in Heavy Metal Contaminated Soil

REN Jing"?, WU Long-hua'", LIU Hong-yan"*, LUO Yong-ming'
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science,Chinese Academy of Sciences,

Nanjing 210008,China; 2 Guizhou Institute of Soil and Fertilizer, Guiyang 550025, China; 3 College of Resources and
Environmental Engineering, Guizhou University, Guiyang 550003, China)

Abstract: High amount of organic manure made from sewage sludge was applied continuously within 12 years which
resulted in soil zinc (Zn) and cadmium (Cd) contamination. This kind of Zn and Cd contaminated soil was collected to conduct
the pot experiment for phytoextraction using Zn and Cd hyperaccumulator, Sedum plumbizincicola. Organic chelates, such as
iminodisuccinic acid sodium salt (IDS), ethylene diaminedisuccinic acid (EDDS) were applied, elemental sulphur (S) and calcium
magnesium phosphate fertilizer (CaMgP) was also added to the soil in this experiment in order to find out a good enhanced
remediation model that can enhance the extraction efficiency when growing hyperaccumulator and reduce the heavy metal
concentrations in vegetables after phytoextraction. The results showed that compared to control or EDDS treatments, the shoot
biomass of S. plumbizincicola was increased significantly by adding 120 mmol/kg sulphur, and the increase rates were 34.7%,
47.9%, respectively. Cd concentration in S. plumbizincicola plant shoot decreased significantly in treatment of 3 mmol/kg IDS,
the decrease rate was 35.5% compared with the control. 4 g/kg of CaMgP fertilizer could reduce heavy metals’ bioavailability,
then decreased Zn and Cd concentrations in following vegetable Amaranthus spinosus by 57% and 63%, respectively. The soil
ammonia acetate extractable Zn and Cd decreased by 66.1% and 72.4% respectively compared to control after application CaMgP
fertilizer. Therefore, appropriate application of sulphur fertilizer could promote the growth of Sedum plumbizincicola and the
addition of CaMgP fertilizer could reduce the concentration of the active heavy metals in the soil and the pollution risk of the later
vegetables.

Key words: Amendments, Sedum plumbizincicola, Amaranthus spinosus, Zinc, Cadmium



