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Accumulation characteristics of Cd, As, and Pb in cherry radish (Raphanus sativus L.var.radculus pers) grown in composite
polluted soil and its safe production thresholds. QI Hao, QIAN Xiang-yu, WAN Ya-nan, LI Hua-fen, WANG Qi, ZHUANG
Zhong" (Beijing Key Laboratory of Farmland Soil Pollution Prevention and Remediation, College of Resource and Environmental
Sciences, China Agricultural University, Beijing 100193, China). China Environmental Science, 2025,45(5): 2598~2607

Abstract: In this study, a pot experiment was conducted to simulate soil contaminated with varying levels of cadmium (Cd), arsenic
(As), and lead (Pb) to investigate the changes in biomass, the absorption and accumulation of mineral nutrients, as well as the
accumulation characteristics of heavy metals under different contamination conditions. Furthermore, soil threshold for Cd, As, and
Pb in acidic soil were derived to ensure the safe production of cherry radish. The results indicated that cherry radish exhibited
significant toxic effects when heavy metals content added in soil reached the risk control threshold. The contents of iron (Fe), copper
(Cu), and zinc (Zn) in root of cherry radish increased initially and then decreased as the level of heavy metals contamination
increased, while manganese (Mn) content continuously increased. The root of cherry radish had the highest enrichment and
translocation ability for Cd, with average bioconcentration factors (BCF) being 18.6 and 115 times higher than those for As and Pb,
respectively. The average translocation factors (TF) for Cd were 4.02 and 2.41 times higher than those for Pb and As, respectively.
Based on the National Food Safety Standard (GB2762—2022), and considering the safety of both the roots and shoots of cherry
radishes, the derived soil threshold values for safe cherry radish production in acidic soil were 0.30mg/kg for Cd, 171.1mg/kg for As,
and 27.5mg/kg for Pb.

Key words: heavy metals; vegetable; mineral elements; composite pollution; safety production threshold

RN IR E SRS EMZ AR AR .Cd. As I Pb fEBRSE Y
PR g A = U RIS AR 25 30 4R M PU . BB RS A0 7= A it TR 7= A B S ) 3 1T %
JEI B AR I SR N . R AAER A B B AT A RS R S
A2 (i A O, ) B o 5 ol 4 PR 484 o, B 4
IR LT I 3 B B RS ™ i O 52 W o7 z:;z 2222‘;%O‘;:(iﬂﬁ?lm(202202AE090029);fyMﬁ12\llfﬁ\IH}UR
M2 B E AL HG(C) T (As)FIET(Pb) A& S i 13 1K R Ti(CARS-23-B-15)
fEH R 3 Fh B A JE VS e, H & DL * DULAEH, HELHETEH, zhuangzhong@cau.edu.cn




5 34 8 WA AT YRR SRR BRIV 0 SRR S e A B 2599

o JE T BAURRE O 4 B 2 W9, R e 0T
T A I AR RE AT A ) 22 e A e 1)
LA A B 0 2R BRI R S >R 22> i
D)

PEBKE N(Raphanus sativus L.varradculus pers)
2 [ N T2 AR AT AR S RAE Y 2 — AT i
Sk R e A A E R E . GNP, K
THURE RN AR A AR L O LA B Ak e W e,
Tl K R S8 T 2k e AR V)
TR BTAR S H R A AR R ek 3%, )
WO SR TR 4 e U L S (3 B
ZEMFA XORRES N2, AT DUk A | it A A
J7 20N Tl & R ' H AR T, DA B TR PR 2
b R REAT AT 22 VY

AT I AR S 2% 1 38 S B = -+ g8 vhon] B AR AE 2
T o 42 i 52 v G (1) ) O, 3 ok 5 AN [ e R
(¥ Cdv As A1 Pb B 3i5 e LA B BEAUAE 3 B
SIEE AT RAE LT RS MEA S
R IR B BT R RI E R
Wi LA A Cd. As Fll Pb (1) ARHFAE, 45 G HEME S M
L ERFIAR FR 38w R M 255 T T AN A
FHAT ) 4 8 SR AR 22 e alE— P 4 R R b
() 2 A A 7 1 T e L, DA 4 T PEAG AN [

A PR L i g e PSS, DT DAy AR 7 i 2 4 B A
AR

1 MR57AE

1.1 Vg4I &

PO TR LR R T AR H 0~20em £ )2
+3#(36°12' N,116°56" E), HIEABEAL M i K 7 45
TR E IR LK (RS e R 1%
V5 Qe U AR HEGRAT)) (GB 15618—2018)H%1
4% pH {Hh 5.5~6.5 ISR R R4S HIME, 73
B 6 NEEE AL A AN SNES I 4 L 4
=7 - A i [ RN v, [ R 10 R B L [EKEK 38
TR S TR AR LI
W) B 78 2 RN 338 v 7 I A (R R
(BB, IEAD 78 25 85 77K B A N ANV AA R — 350, %
EYIIE S S

N Cd WREE(BL Cd )4 0,0.1,0.3,1.0,2.0
o 5.0mg/kg, ¥s hn i A BE (LA AR TR oAl A
0,20,40,100,150 F1 200mg/ke, 7R A (LAY ) 2
#1°40,50,90,300,500 F1 1000mg/kg, 3t 6 ASAEFE(E
2) IANAEZE ) Cd. As T Pb 235140t
Cd(NO;),4H,0. 43 M4l Na,HAsO, 7H,0 Fl 4 #r4l
Pb(NO;),, FEANAb I 3 AN, R4k 2 47 548 .

F1 S DIERAREUMER
Table 1 Basic physical and chemical properties of the tested soil

pH 1H A% (g/kg)

A (mg/kg) HR N (mg/kg)  FAHL(g/ke)

CEC(cmol/kg)  4Mi(mg/kg)  Efi(mgkg)  £Hi(mgkg)

6.1 0.64 48.13 408.38

10.92 0.16 10.43 21.1
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Table 2 The content of added heavy metals in soil and the

corresponding standards
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Table 3 The bioconcentration factor and transfer factor of heavy metals of cherry radish
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Fig.4 The distribution of heavy metals in the shoot and root of cherry radish
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