9536 %5 1 K LR R Vol.36 No.1
2022 4F 2 A Journal of Soil and Water Conservation Feb..2022

AEMRFIEAN TR TEFRSELR
it 0 55 2 9 B UM B9 22 i

7}5];714%1 ’ F'iﬁ%/]\ﬁzyg . M 25, X 3—‘%% ’ ]T,Zji‘/[ﬁ}pgl ’ i/’ﬁﬁL%
QLT AR MR 2= IR 85 5 IR 2= BE N 3113005 2. 30 BHAR b R 2= 4R 24 B¢
B 1100005 3.4 th B2 AR 22 B 3R 88 54k 2 TRE2EBE . ) A& il 528000)

FEE O ECORFE/N R oF 76 3k ol BRI Xap 2 A5 0 B EAUR 8 AR R 1%
(w/w)/NEEFFEH (CSP) 72K (CT) /NE IR 5% 2k (CSB) K& 1 72 & — /I Ji #F 5% sk it jiti (CT — CSB, CT =
CSB R 1 DX LHEFR 4y WG I &8 B WA AU R AR, 25 R %W, R 8RR G 3 T
RS g pH RN P T RS e L RIS R T RS Y A L M AT CSB W IR RIS A S
B0 R di B3 BN BRI AIR T 35.3 %05 R i CT.CSB Al CT — CSB £ A [ 1% 1 48 P oA S i i 7 i, o
CT—CSB &b BRE N IRFRAR 77.2% . CT.CSB.CT—CSB kb i 3§24 5 1 0 eh o — 3 %0 95 1 L 2F 4 — Bk
ff G B — ABEAV G B— N— LTk S 2 S 25 0 Al A PR PE W IR A MO vE . LA S E A A S E
2t 4 A DG A AT 22 B it i B R0 T R TG R A 3 L B SR . WSO R A ek R R I T RR AL
ST B 0 X B A R B v Sk L AN A e AT AR E A A K, CT — CSB b 31 3 3¢
AR AR My R IR 190.9% . % b, CT . CSB.CT — CSB 7& #f #1552 A 5 Y -+ 3816 52 7 i A Bk
W s 3 . CSB £ 28 e e o W] 6 L 7T LAAE Oy - e 8 Ao Bl AR A8 B — B A4 KL

KEE: AYr FaE; B8R HIEEY: FAugE

FESES:X131.3 Xk HRIZAD : A XEHE:1009-2242(2022)01-0332-08
DOI:10.13870/j.cnki.stbexb.2022.01.042

Effects of Different Soil Amendments on Soil Nutrient Transformation and
Bioavailability of Arsenic and Lead in Contaminated Soil
YANG Bingshuang', CHEN Hanbo?*, YANG Xing’
WU Xiaolian® , CHEN Junhui', WANG Hailong'"*

(1.School of Environmental and Resource Sciences s Zhejiang A& F University »
Hangzhou 3113005 2.Agronomic College » Shenyang Agricultural University » Shenyang 1100005
3.School of Environmental and Chemical Engineering » Foshan University » Foshan» Guangdong 528000)
Abstract: A pot experiment was conducted to compare the remediation effects of different soil amendments
derived from crawfish shell on an arsenic (As) and lead (Pb) contaminated soil. Soil amendments, including
crawfish shell powder (CSP), chitin (CT), crawfish shell biochar (CSB) and CT—CSB combination (CT—
CSB,CT : CSBis 1t 1), were employed to assess the influence of their applications (1%) on the availability
of nutrients, activities of enzymes, bioavailability of As and Pb, as well as growth of pak choi (Brassica
chinensis). The results indicated that all treatments significantly increased the pH and cation exchange capac-
ity (CEC) of the soil. Concentrations of available Pb decreased in all treatments, and the maximum reduction
was found in the CSB treatment, which was 35.3% lower than control. Application of CT, CSB and CT—
CSB decreased the concentrations of available As, and the maximum reduction was found in the CT —CSB
treatment, which was 77.2% lower than control. The activities of soil enzymes including a— glucosidase, cellobio-
hydrolase, xylosidase, acetyl glucosaminidase and acid phosphatase were enhanced after the addition of CT,
CSB and CT—CSB. Correlations analysis between soil enzyme activity and the concentrations of available Pb

and As indicated that the application of different amendments could alleviate the stress of As and Pb in the
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soil, and thus enhance soil enzyme activities. Application of all amendments decreased the uptake of As and

Pb in the edible part of pak choi, and increased the phytoavailability of nitrogen, phosphorus and potassium,

thus promoting plant growth. The biomass of the edible part of pak choi increased by 190.9% in the CT —

CSB treatment, compared with the control. In conclusion, application of CT, CSB and CT—CSB, in particu-

lar CSB, had superior potential for promoting plant growth and remediating soil polluted by As and Pb,

offering a new approach for the in-situ remediation of soil co-contaminated with As and Pb.

Keywords: biochar; chitin; heavy metal; soil contamination; in-situ remediation
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