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Accumulation and transformation of heavy metal Cadmium in Sauropus

androgynus-soil system and its safety thresholds

FAN Qiong, FENG Jian, ZOU Dongmei, JIU Yuanda, SU Chulian, WU Xiaofang, WU Bin, ZHAO Min
(Analysis and Testing Center, Chinese Academy of Tropical Agricultural Sciences/Hainan Provincial Key Laboratory of Quality and
Safety for Tropical Fruits and Vegetables/Key Laboratory of Quality and Safety Control for Subtropical Fruit and Vegetable, Ministry of
Agriculture and Rural Affairs, Haikou 571101, Hainan, China)

Abstract: To build the Cd safety threshold of Sauropus androgynus soil and ensure its safe production, in this study a pot
experiment with different Cd concentration were used to analyze regularities of Cd accumulation and migration of Sauropus
androgynus. Correlation analysis and multiple linear regression analysis were used to study the key environmental
constraints of Cd accumulation and migration. Cd safety thresholds were calculated by the regression models between the
Cd concentration in edible parts of S. androgynus and soils. The results indicated the accumulation coefficient of S.
androgynus was greater than 1, when the soil Cd concentration was less than 0.28 mg-kg™', the accumulation of S. androgynus
in various parts showed as follows: leaf>stem>root>tender shoot, Cd transformation coefficients of S.androgynus was
TF2>TF3>TF1>TF4, when Cd concentration was 0.28 mg-kg"', the accumulation order of each part of S.androgynus was
root>leaf>stem>tender shoot. When Cd concentration>0.65 mg - kg™, the order of Cd transformation coefficients was TF1>
TF3>TF2>TF4, indicating that S. androgynus is a kind of vegetable that is easy to accumulate soil Cd. However, with the
increase of soil Cd concentration, the ability of Cd migration from roots and stems to leaves gradually decreased, and it
was more accumulated in roots. Expect for soil Cd content, the soil pH value and available Cd content were the key fac-

tors affecting Cd accumulation in S.androgynus. The Cd content of S. androgynus and soil Cd content build the regression
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analysis method, which was used to calculate the safety threshold of Cd in soil were 0.087 mg - kg, which was far lower

than the current standard. The results provided a theoretical basis for the safe planting and risk control of S.androgynus.

Key words: Sauropus androgynus; Cadmium; Accumulation; Transformation; Safety threshold

W(CD R ZAAETHE P # R R =
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BRG] DEEAUESKRA Ol =R E O
(DTPAY LA V iV y=1:5 BEATIRIE, FIR TR %
2 h Ja B0 It uE, SRR R RO A 4 R T AR
A 52 [ B HEY) T GBWO07416a (ASA-5a) A Jii
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R3 PHFRZEAN Cd MR BRRFINTB R
e A% BCF ITF8 Z4 TF
Uit E i RS R—Z2X TF1 - TF2  Z—0 TF3 HR— R TF4

K1 5.44+ 7.40+ 12.04+ 0.89+ 1.36+ 222+ 1.63+ 0.16+

0.321 cE 0.032 bE 0.432 aA 0.091 dD 0.072 cA 0.101 aA 0.062 bA 0.012dC
K- 2 9.92+ 8.59+ 9.73+ 234+ 0.87+ 0.98+ 1.13+ 0.24+

0.301 aD 0.233 bD 0.041 aC 0.042 cC 0.022 ¢cC 0.011 bB 0.012 aB 0.012 dB
K3 11.11+ 10.55+ 9.67+ 2.64+ 0.95+ 0.87+ 0.92+ 0.24%

0.902 aC 0.804 aC 0.671 bC 0.193 cB 0.012 aB 0.011 cC 0.013 bC 0.004 dB
K- 4 13.19+ 11.94+ 10.46+ 3.49+ 0.91% 0.79+ 0.88% 0.26+

0.453 aB 0.263 bB 0.322 cB 0.122 dA 0.013 aC 0.003 cD 0.012 bD 0.001 dA
K5 14.80+ 13.41+ 333+ 0.89+ 091+ 0.22+ 0.25+ 0.06%

0.444 aA 0.433 bA 0.113 ¢cD 0.021 dD 0.004 aC 0.001 cE 0.001 bE 0.001 dD

ARG TR R SR FRBALAE 0.05 KT 2557 83 AR RS FHRERRA R A LA LE 0.01 KV 257835,
FT4 TIEBUMREMFRSZINML CAEERHEXRMN

b pH{H CEC oM +iEcd mE HECdAEMESE CdiR Cd % Cd nf Cd 1A
pH {# 1.000  0.672%*%  —-0.745%% —0.727%* -0.760%* -0.788%* -0.735%*%  -0.527%  -0.576%
CEC 1.000 -0.860%* —0.823%* -0.792%% -0.825%* -0.834%*  —(0.682%% —(.687**
OMC 1.000 0.966** 0.968** 0.971%* 0.971%%  0.861%%  (.868**
+4 cd B 1.000 0.962%* 0.953%** 0.973%*  0.868%*  (.862**
T Cd HRE S E 1.000 0.979%* 0.979%%  0.864%*  (.879%*
Cd 1.000 0.964%*  0.871%%  (.875%*
Cd 2% 1.000 0.882%*  (.868**
Cd 1.000 0.957%*
Cd 1.000

T MRRIRALE 0.01 ZKP 22 B 3 4 3R0R 0.05 K22 7 i .

543 CEC B EE MK, 5 OMC 2 %34 1E
FHSC, PR -3 pH (A1 OMC LA K PH B 148 i 5
REfEXT Cd AW ok SR B R R p= A gm . it
— G LI E &8 Cd 15 X AT SR B LR 1
SR, PR AT 3 B M R AT SR K A b AR Cd
5% &, FF SPSS22.0 %25 [B T, LA BTS2 5536
fr Cd & & R EE RZ S A M 5 (pH A
OMC.CEC.T#i Cd . L cd HARETER),
PR B Cd e H s 4R R E 0 Bl 3 7
o RERCER S, WA ZFH Cd 7S
T OMC 1 Cd F &M, X R R IA

0.998 , i B 7F 1= 338 35 A0 M 5 F5 A, OMC Fi - 58
Cd & S W AR A 25 rh Cd & & 119 5 252 [
Fo AR T Cd B B2 B R OMC.
Cd & & .Cd A RESEE 3 AR, 25 B 77
TR € 2B R 43 51N 0.983.0.975. BHAF32%& 0
£ Cd &4 REIE A B )3 75 F2 45 S WoR T3 pH
JE ¥ AT S 2 3L E 4R Cd 1 — AN EE EE R [
T, B4, OMC 2 S M A A7 AR 36 Cd ‘& S &
TR ERZ —, LI Cd AREEER PR,
AR ) Cd B M EE R R, HIkn LA
LB T L4 Ccd SRS, B pH ALK Cd B

£S5 FHMFREEICAFNCAd SERBBZER S EAFE

ISy HRRB R P

Y(Cd-H2)=4.836+16.347 Cd-0.116 OM 0.998 0.01
Y(Cd-2:)=4.736+14.801 Cd-0.110 OM 0.998 0.01
Y(Cd-M)=-17.556+0.370 OM~7.027 Cd+9.825 Cd 1 3 4& 0.983 0.01
Y(Cd-WA4)=-8.113+0.164 OM~2.7 Cd+3.036 Cd %44 0.975 0.01
Y(BCF-1)=61.385+0.229 OM-9.395 pH 0.939 0.01
Y(BCF-25)=32.059+6.175 Cd 5 % #-3.464 pH-1.912 Cd 0.977 0.01
Y(BCF-M)=-19.434-8.921 Cd+9.067 Cd AR A5+4.413 pH 0.967 0.01
Y(BCF-#Ai)=22.985+1.223 Cd fi#-2.852 Cd A 44A45-3.075 pH 0.950 0.01
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TR EERE.
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M, DRI %o A SEORS A0 25 v Cd 43 591 % P (1 A 4
Wik 5 cd B2 gkt . 2T,
i BRI HE AR, S PR G A OC R B R BK
()77 R, 1 € AL G AT R (5R 60, iR 4 GB
2672—2017€ & it HhG JA IR E R E IR ZE R
Cd [REME N 0.10 mg-kg', XF N A3 6 F Bl IH 7
TR, 5 H AT 28 L Cd I A RUE
S5 RN ARAE R AN ZE AR Cd & A S )
4 BIE 4 8 0.087 mg-kg' 1 0.086 mg-kg', —
A ZE AN R UL T ] AR A B AR A P
P32 -4 Cd 22 4 RME

*6 PHFRBEMESLIIECdREN

ERAAEEREHE
WATSE Cd H4 , AHE 24 BE/
| =
Wk mms VIR FH (mgkeh
mE BE y=0.530 5 x""" 0.8285 0.087a
ES M y=0.0727x+0.0786 09963  0.086a

T+ RN SR 005 KT ERBE.
3 Wiehsie

31 RMFRMEEEB CINESETBME

Ht3Ed Cd & RN 0.28 mg-kg', &0t 4 M H
FifE 5, 13 Cd &% &N 0.17 mg - kg, BHAF3E AT
BB T Cd &8N 0.40 mg-keg', M H T GB
2762 — 2017 & i 22 4 B K b e £ 5 s Ge P IR
)M ZE 3 Cd<0.10 mg - kg BRAG , A2 i
REAT S M 118 Cd & &= 75 K L GB 15618—
2018 ¢ IR BT 5 A% FH My 3875 e XU B 43 b v
GRAT Y Xt 6.5<pH<7.5 R 3R Cd A XUS:
i 1E1E 0.30 mg - kg HIEOL T, BEAT S RSORA 28 1
8 Cd fF1E @A B RS o[RS, 288 B AL 45
TR, AT S 2RI A R R BT 1, 3R T T
S — Rl G E R Cd Ik LR R s, =
SEAE LI Cd B ERUKR, MAF3K Cd 5% e
b, B R BE AT BN, A S KB 2 Cd AR
ST AR, AR50 A 235 ) - (A R BOR Bk, B
IBREST RN BE, AT SRR Cd & &0 TF4 28 H L
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