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Abstract: To investigate the effects of biochar with different application levels on cadmium (Cd) accumulation
in mung bean at different growth stages, the pot experiment is undertaken in the Cd-contaminated dryland soil in
this study. The chicken manure biochar with three application levels (0, 2.5% and 5%, w/w) is added into the
soils as the remediation materials. Six mung bean seedlings arere planted in each pot. The growth cycles of mung

bean are 70 d. The effects of biochar application levels on soil pH, soil Cd chemical speciation and Cd absorption
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of mung bean at the pod bearing and harvesting stages are studied. Results show that biochar addition
significantly reduces the Cd accumulation in mung bean plants. And the response of Cd uptake by above and
below-ground parts of plants to biochar application levels are different. During the pod bearing stage, biochar
with different application levels significantly decreases the Cd concentration in the mung bean roots. The 2.5%
biochar addition exhibits the most significant effect on the inhibition of Cd accumulation in the mung bean stems,
while the 5.0% biochar addition produces the most significant effect on the inhibition of Cd accumulation in the
mung bean leaves. During the harvesting stage, the Cd concentrations in the aboveground parts (leaves and
stems) of mung bean plants are significantly lower in the treatment with 2.5% biochar addition than that with
5.0% biochar addition. The Cd concentration of mung bean roots is significantly lower in the treatment with 5.0%
biochar than that with 2.5% biochar addition. In addition, biochar alters the chemical speciation of soil Cd and
reduces the relative proportion of the acid-soluble Cd. That is, at the pod bearing and harvesting stages, the
lowest relative proportion of acid-soluble Cd is observed in the soil with 5.0% biochar addition. However, the
2.5% biochar addition significantly reduces the relative proportion of acid-soluble Cd between different growth
stages in the same treatment, and the reduction percentage is over 26.68%. Therefore, the application levels of
biochar, plant growth stage, and plant tissue utilization should be taken into account when evaluating the
remediation of heavy metal contaminated soils. The study will provide a reference for the remediation of heavy
metal polluted soil and safe utilization in agricultural dryland.
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B, VR SAE R R SUARTE S 2 A v 500 °CoRe il im 18, A= W [TRE 3k 2 mm 5 /5 45 . 38R A= W de
R BT AN R 1 s, Hrpis 13 Cd Sl 7RI Bt R FH M 4 5875 L XURS: 487 BAR
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6.13%F15.87%.

X [F]— b FRAE S S S U L h Cd A2 B A R B, Cd TR AT SIS Y o EL ISR IR T 45 5%
,CK,B, ZHF1 B, 2043 HIBFEAK T 23.40% ,26.68% ,12.35%. Cd A] ik R 255 LSO & 45 541, CK, B,
ZHAN B, Ao RI$E T T 23.70% ,26.23% ,16.94% A0 HL 45380, 7RG CK, B, 411 B, 211 Cd n] 43S
5 L BIREAR T 1.13% ,0.58% ,3.90% AHXT 24531, ik CK A B, 2 Cd SR 245 o5 Fesn, 0 1l 92 7t
0.83%7#1 0.63% ,{H B, 2 NIFFAK T 0.69%.

TESS SR, A5 AR P Ak B Y 25 FEAIR 1 Cd PR TR UGS & &, IR R 1 Cd il i s A
Cd T4 (s WSS SE A RICHIN , Bl AR A RT3, Cd R AT SR G 9 o5 EE i/, Cd Al JEUS 19 o LE 3
I AEEE S SR, B 5.0% A8 5 ) 33 Cd R AT SR IBGE 7 Fe a8 fe iR A S BIGSIN , Ui hn 2.5%
AW r) e Cd R Al SIS o PR (LR K, 16 %1] 26.6%.

24 1iF pH SRFAERS Cd REKERE Cd SEMEXEL T

H13% 2 Al AL AEZE ] AR A Cd S8 SR Cd &4 | H SRR T R 0SS Cd A7 B35 B IEAH G R
(p<0.05) , 55 13 pH {H | AL J5ZS Cd B2 BFH AR (p<0.05) AR ZEHR Cd 54 55 13 pH (KX 1
PR RIE S Cd B0 B O AR Cd &5 55 4 pH {H | 3 n] 38 IS Cd 745 2 35 19 SAR 5%
KA. 4 pH (EAG R AT HOGE 28 9 SO O IR TR IS Cd 55k 25 Cd 38 EAE.
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AR Cd -0.862" 0.838** 0.191 0.574
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M Cd frit -0.145
2 Cd Fi 0.185 0.787**
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FR TR Cd -0.861"*  0.431 0.131 0.837**
i 5 Cd 0.309 0.190 0.240 -0.313 -0.275
Ak Cd 0.770"*  -0.221 0.135 -0.642" -0.753" ¢ 0.419
FRifi s Cd -0.503 -0.124 0.074 0.352 0.375 -0.145 -0.173

T " FR WFEMK(p<0.05) , * " Fn i BEA K (p<0.01)

3 i
PR EAT R AL BR AR AR e Y B AU RE AT, AT A e W PR PR T2 S N S 1, A2
R b3 AL A TC R IRAEAR S AEARBRSE P, VR IR M %] 3 pHLE B3 Cd AR B 45 A S Sk S A bR
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