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Table 1 Plant shoot biomass in different treatments (kg-plot™)
yis v JLE ISR L] o 20124F 2013 4F 2014 4F
: F&AT 4.42+0.40a 4.09+0.79a 4.72+1.49a
o FPRL 1.46+0.30a 1.600.37a 1.89+0.27a
o FiFF — 6.320.40a 7.48+0.91a
’ IR A e FPRL — 3.67+0.25a 4.39+0.25a
» i 2.46+0.36a A 2.76+0.43a
wEr ez 1.53+0.18a A 2.30+0.33a
: FHAT 4.85+0.69a 4.55+1.06a 4.92+1.12a
o FPRL 1.79+0.37a 1.94+0.17a 2.01x0.23a
F&FT — 7.62+0.54a 8.38+0.53a
C KA RAE TS INAZ
KPR — 4.7420.16a 5.05+0.37a
» - 2.78+0.31a A 3.100.47a
e Yk 1.67+0.20a A 2.81+0.51a
D WHEE it e (27 0.67+0.03a 0.87+0.05a 0.81+0.06a
E WHUEE S PR35 0.76+0.07a 0.72+0.09a 0.8020.09a

EBIERT AP AR Z . FATR R TR T R B AR IRE 2 5 25 (P<0.05) . “—" R F & A AP HLA & A" R T8 ok AORKREIA T L, T
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Table 2 Zinc and cadmium concentrations in plant shoots

in different treatments (mg-kg™)
Qb3 2012 2013 2014
L WEEF 1424220 121x18a 14149a
o ki 46.2+43a  46.7+#3.2a  25.0+3.1b
it s AT — 193+32a 137+39a
5l R — 117427a  94.3+22.0a
¥ nf- 128+9a A 92.4+9.1b
f/ﬁ wer W2 113217a A 56.4+14.0b
Z % FEFF 166%5a 164+23a 143+14b
n fE FkL  44.7+2.5a  47.2¢32a  26.0£3.0a
it iy — 198+44a 147=13a
51 e kR — 153+25a 116+18a
- it 132+4a A 102+9b
e B2 134+27a A 65.2+11.8b
g gjﬁ PR SR 5989+1754a 4044+620a  4144+713a
&
g R 5K 5075+806a 4491+893a  4848+416a
\ FEFF  0.68+0.06a 0.64+0.11ab  0.48+0.05h
o KR 0.03£0.01a 0.03x0.01a  0.03+0.04a
Rt AT — 0.86+0.10a  0.43+0.10b
57 e ki — 021:0.04a  0.17+0.07a
¥ » o 0.480.21a A 0.45+0.07a
fE e B2 0.5240.07a A 0.32+0.12b
Z X &R 0.72£0.05a 0.70£0.20ab  0.55+0.14ab
cd (8 FFBL 0.04£0.01a 0.03x0.02a  0.01:0.00a
iEe| FhFF — 0.88+0.18a  0.40+0.12b
5 e kR — 021£0.12a  0.19+0.06h
- M 0.6620.17a A 0.50+0.15b
e HiZk 0.60+0.13a A 0.32+0.10b
Ei ?ﬁ PSR 17.6#3.3a 112+23a 13.0£3.9a
g %;‘; PSR 16.943.7a 10.3x09a  15.3%3.7a
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e Zn CAYREA FTREAR, (H 22 55 R i 2% X T B T
W s E T 3 T B9 Zn L Cd, T AR ARSI X Zn . Cd 1Y
WL AR/ INZEFPRL RN 85 I SRS Cd P34 B ol 36 31
0.19+0.01 F10.44+0.03 mg kg, 35 T 0.1 mg-ke ' I FEFK
B2 2 BR1E (GB 2762—2012)™,
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B NE CAdMk R E R bk, Bk, 5 lef HHE
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R B & R TR SRR T (1) o 2 2014 4, Rt F14
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T Zn  Cd Gy B iy RURS: B, JLHh /N2 FPRERTER 2
R Cd 1P 1R B2 43 39135 31 0.19+0.01 F10.44+0.03 mg -
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Phytoremediation of cadmium/zinc contaminated agricultural soil by
long term application of sewage sludge manure using Sedum
plumbizincicola
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Abstract To compare with the conventional maize—wheat—carrot crop rotation model, a two—year field plot experiment of planting Sedum
plumbizincicola, cadmium and zinc hyperaccumulator,has been carried out to study the safe agricultural production and repeated
phytoremediation efficiency of a Zn/Cd contaminated soil as resulted from long—term application of sewage sludge containing manure. The
results show that crops and S. plumbizincicola grow well in the soil under long—term application of sewage sludge manure. Compared with
the control, the Zn and Cd concentrations in corn—wheat—carrots crop rotation system are all increased, but the Cd concentrations in wheat
and carrots exceed and fail to meet the National Food Quality Standard. The Zn and Cd concentrations in soil under S. plumbizincicola
treatments decreas markedly. The phytoremediation efficiency of Cd by S. plumbizincicola is 56.0%, while for the treatment of “continuous
application of sewage sludge manure”, the phytoremediation efficiency is still as high as 48.4%. So under conditions of application of
sewage sludge, planting with S. plumbizincicola and corn, the triple objectives of safe handling of sludge, promoting crop growth, and high
phytoextraction efficiency could be achieved altogether.

Keywords sludge manure; Sedum plumbizincicola; heavy metal pollution; phytoremediation
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