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Influencing Factors of Cadmium Bioaccumulation Factor in~I Crops v
CHEN Jie, WANG Juan, WANG Yi-wen, YAQ Qi-xing, SU De-chun

(Beijing Key Lahoratﬂry of Farmland Pollufion Prevention Control and Remedlatlon College of Resource and Environmental S(;Jence%

Chlnd Kgrl(ulturdl Unlversny, Beijing 100193, Chlnd) g i "‘ - &

Abstract The Cd, bivagcumulation factor (BCF ) f'/;op% is affected by many aspe“cts In orde;" to clarlfy the differénces™in the Cd-"
bioaccumulation factor/; characteristics of wgliffdfeny Grops under field conditions and e 1nﬂuence of \soil properties ;<point-to-point
samples of soil'and crop-grains were collected durmg ctop hdrvestlng on plots with v'arylng pollutlon levels in the primary produetion
area% of rice, wheat =and maize in China, The charaeten@tl(s of the Cd bioaccumulationfactors of rice, wheat, summer maize, and
ﬂprmg' ma).te and the effec ‘ts-of soil properties on' the Cd bloa((umulatlon factors of different crops weré studied, and the quantitative
reldtlonshlp between the €@d bioaccumulation factors “and 5011 prdpertles was established through multiple regression equations. The
results revealed that the average BCF values of Cd in rice], wheat summer maize, and spring maize were 0. 915, 0. 155, 0. 113, and
0.102, xlcespe(/tlvely, with the Cd content in the field soil of 0. 15-2. 66 mg-kg ™'

and spring maize has the lowest Cd bioaccumulation factor. The Cd content in the soil is extremely negatively correlated with the BCF

. Rice is significantly higher than wheat and maize,

of wheat, summer maize, and spring maize. The relationship between soil organic matter (SOM) and the BCF of wheat and summer
maize demonstrated a significant negative correlation. The soil pH and cation exchange capacity (CEC) also affect the BCF of crops.
Introducing the soil Cd content, pH, SOM, CEC, and other factors, the Cd bioaccumulation factor prediction equations of rice, wheat,
summer maize, and spring maize were established. The correlation coefficients of the BCF prediction equations for rice, wheat, summer
maize, and spring maize are 0.423", 0.796™ , 0.826™ , and 0.551 ™, respectively. The above models reached significant or
extremely significant levels, which can better predict the BCF value of different crops under varying soil conditions.

Key words : cadmium; bioaccumulation factor; wheat; maize; rice; soil properties

KRG NEM TR E R E A SR EE wEE.

Yy, A% B A= 375 Y R AR 4 1 I 8 o B T A K T w7 R Cd 75 YL A ™ B Wang
W O EAE R A e ok T o Bk AU SR KRS R ST At SRR I, RE B RS R K
6. Pageit , FREREZES BTG YA 1 x T 50%, HoA K v RE s oK Fef th R AR R 76 %, 1T
10" hm® (X EESHT 1 x 107 t R EW AR 08 IR R 87%, &5 FH 5 IX 1 88 x4
T5 Y DT ¥ B B 5 200 4342 TG 10 28 3% 4 2 56% M BB A KA Xt by s TS T XA 5
2014 4E4x {5 et Ay + 105 YORBUA IR B %l (R /NZEEAT TIN5, 45 5 R /N 22 kR o 38 cd
AR R A 16. 1% P IS (Cd) 55 SR ECRER (BT I B RIS, AR R
BNE SRR RIAR T 7.0%. Cd R L ————————

F2U SRR L SR e R s B R )

200 R S I AE IR sy FEED %;}?g;& fmiﬁﬁﬁﬁ%ﬁiﬁﬂ?mﬁi%m

%ﬁﬂf@@] }\MKEF' MﬁﬁXTﬂi‘t %ﬂj\ﬁi@% ﬁ | = j( ® fﬁ{%{’ﬁ%,E—maﬂ;dcsu@ cau. edu. cn



2032 2D 53

B 42 %

B BV R G R AR T 83. 6% 1+ 425 TR
[l A B2 11 o 42 B V5 e, B XA R oK Cd B R R
TE 40% A7)

YEW Cd & % 280 ( BCF) 248 RAEW K RL Cd
Fra g R Cd FE 0 A, AR cd
TERSHFAE AT A Y L 2 Cd e BCF i
A LU A kR Cd & AR AR B Al
R AEDIXF Cd 19s 4 RIREE T R, & i 4
2B AR . IR B A T K KR X
88 cd B E S, SR RK R R S £
J B REORT 0.5 FURES 5 B 40% L |,
PR I K AR (14 2 4 1 7 O W % 5 | S . S TRIVE 4 2
B SRR BCF (B 25 S 30K, 2 SE bR A = v nl AR 48
RIRWEYIH) BCF HFFAE 22 5 00 15 1 9 Rk A 9 4
AR BEAR 2 A0 2 4 7. R A0 3 1 B 5 S T i
PN B Cd B R B0 e Tl A AR Cd ¥5 3
FRE Y 48 L RMAFLIG . XIS BT 176 4~ T
el Rt Cd B4 R B2 SIS B I, AR TAES SR
LR 8 SEN A R MR, AT Cd B AR

A R 1 Bk 4 AR O, T AR AR

PR %t Sy 4 5 1 Cd 15 Ll e
e K S A Bl oA e D106 R e B GE
ﬁ%%%%ﬁ%é%%%ﬁﬁﬁ%%?ﬁm%f%

PETR SH S 5T VIR, 14 O ek bl A7
HLBT(SOM) . [ 7 T 88t it ( CEC) B £/ fibl,_cas

i ST Fe SRR S K2 BCR
. {HE + 3 5+ CEC {44556, Ca A LRI 3L
Si Py Al A im et e AE 4 48 pH' SRR BCF 1, +
B Fe W& 1 2 5 40 A0 [ R0 58 556 0 o7 3
R TA]HERE M) T A% 55 /0 SR PR 458 ST AR X N Ay 42 11
IR ZE. 88 Cd &5+ pH, SOM fil CEC 25
MfEY) Cd AP B R e B ER R L
S Ak R R AT 4307, 3 5 ST K R Y BCF
B 5 158 pH Fl OC &= AOCRBIAY Gk il LA 4>
P 4 7K RS

AR SC 3 FE TR KA /N K 327 XA [
Cd V5 Y A5 B 119 1 R R 4R S5O0) S50 - 3E-E R
WFFE BRI T A EEY ) Cd & 4R R BURHIE R 22
S IFE R 2 50 AR 58 [A] 38 s 7R Cd
B R E SN | 38 2o ) A 45 A R R R L S
FEft it , LAY N B AR AR X Cd W Ok 1 s b 1 1
N o A S ey S R o S

1 MEEFE

L1 BRI R
AR R ST A ) T8 T RE B X 60 B TH R 4

60 X A 338 X N 1) B A R i, A R R RAE 2995
IINFZ WA R TR [ /N2 P XA T R 3 S [
T5 Y PR 2 TR R A SO X - HE /N R R
IINEE R 22 A 119 TR 6549 I A 22,
B KR /R T A b A R AR [V e R R
A FH b SR 4 30 % 8- K 0 R A, B K
SR ER B 958 5 A K ML AN 7E T [ 4 oK
DX AL T 5 R ) 35 e B A K T PSR4 65 X
B T K A RERE B TR R R 3 B RIAR
H1331.

FAE S A Bk . D SRAEX JE B O JE W
TR AR5 YR @ VEMRE i A (K I i 98 35 A A
L LI A AR ], () A AF R bf g 25 At & —
He st 5 Y.

FHERERCRAEIFN . @ RS RBRE JE AT
A SBORE A RE 3 0 I 5 AN RO TR 21 5.
RAEGIE N 0 20 om, BA HFEFREN 1.5 ke %2
His @ FREMBR 1 ot 93 Rkt v s 4eff
IR SRR . B S VDA AR R RS
HERRAE LN — XL K R @ BORFEMER R
i Tk RO BT oy S M, D 359 ey
(B KA I 6 B i O AHE 2 48, 1R B R
il SRR K R P . AR AR R R
SEIGG— TUE RS | TARACE T A I B AT
. '

1.2 FERALHELSIE

8 SR 4 B4 SR 4 ) A e A A B 4K 1
FHARBRRE  BHS 1953 KT SR DU 43 B — 0
Sy TR SIS WORE i, DR S BR R AE )5 22 1 mm FL
TR0 A7 TR T E 13 pH R CEC;
A% 1 RE TR DU 3 AT A B 5
0. 149 mm L2, F FIE SOM 1+ Cd 7% &.
RAEWIKAR /N A E KRS 7E 105°C R 7 30 min
PV 75°C QRS HL T ZAE T 0L T 5 VR
FERSHE T AIBES T S T SE AR
[ty Cd A .

AR NY/T 1121. 2-2006 % FH 3% B e 4% 2 78
KR 2.5 VRRFI 5 A HEAE i pH, A HL
Jo - A SE SR NY/T 295-1995 A 3 4% 12 A
Gk, BB T A e SR T 2 e ik A
SE. T IERARAE YRR P Cd 2 e RE B 28 1L
ik - 5 S T T 5 P P R 4 25 B T TR i 1k
WSE. W Cd TEE N, F R S EIBREY T GBW-
07410, [N 102% 5 A& AE Y KF 7 43 BT 5 1)
FRyE W) i GBW10049 ( GSB-27), ol i & Ky
105% ~112% .



4 39

WRIE 25 SE RN R A AR v S R R LRI R

2033

1.3 AWaE R % BCF 1itHE

BCF HARIEWFFRL ) Cd & &5 13 Cd
T HERIR

BCF = Cd

1.4 BdEgeitirtr

% Fl Excel 2010, IBM SPSS 25. 0 £l Origin 2017
S5 BSCA A AT A T SR A o ) B A Rl A 7 A 3R
geitormr.

2 SRS

2.1 ARFEREY Cd &% RE(BCF) £51iF

KRG N E KRR EKX 4 FRIEYR
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Table |  Charactefistic values of Cdubi'ﬁ-;ccumulation factors (BCF) of different crops

e pege MRCER PRUERporm e m s i e R
KA 60 0.02~2.00 0.15~2.54 0.032~3.519 IEAZME  0.763 0. 626 0.915 0. 708 77.38
N 50 0.03~0.39 0.15~2.66 0.033 ~1.000 XIACEZ  0.160 0.155 0. 190 0. 150 78.95

CER S 30 0.06 ~0.67 0.23~2.43 0.031~0.870 XICEA  0.092 0.113 0.175 0. 205 117. 14
FEK 65 0.01 ~0.27 0.17~1.75 0.029 ~0.574 XIEEL  0.094 0.102 0.129 0.114 88. 37

ANFEAAEY BCF 43R fE N 2 s, TEKREAE
A BCF 14 50% 5B A 0. 763, /N2 BCF 1 50%
LA A 0.160, B E K BCF ) 50% 4 13 {H K
0. 092, % K BCF 1 50% 43 (il } 0. 094. 4 Flife
YEYI BCF 7R [ — i kb 22 BE 3 K, /K A% BCF 1Y
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5. /N& 1) BCF i K4 1, {HH 95% 53 i fE AL K
0.392, UtH/NZ BCF BRMFEAR S . B E oK
BCF (1) 90% 43 il 0 0. 427, 95% Z3HifE M 0. 855,
FE KM 90% 43 i {E H 0.248, 95% 43 (i {H N
0. 484, 7F 5% M43z X (8] HL , 3 Tk AY Cd & 42 R AL
W25, FE KN Cd EERBOGK 1. 95 £, Ui
B Cd BRI ToRFEAR /D

F2 FRKREY Cd EERHNESCHE

Table 2 Percentile values of Cd bioaccumulation factors of different crops

lRBILLES FEAREL AR 5% 10% 25% 50% 75% 90% 95%
KA 60 IEAI R 0.051 0. 134 0.426 0. 763 1.273 1.992 2.329
INFZ 50 FHBOE 7S 0. 062 0. 065 0. 100 0. 160 0.233 0. 366 0.392

HEK 30 XHEOE 2 0. 026 0. 037 0. 057 0. 092 0.212 0. 427 0. 855
HEK 65 XEOES 0. 042 0. 050 0. 064 0. 094 0. 146 0.248 0. 484
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Table 3 Multivariate prediction equations for Cd bioconcentration coefficients of different crops

VURYEES HRRAgS AR HRZE(r)
(1) 1gBCF = —0. 325 1gCdg,; 0. 279 0. 175
R KAE (2) 1gBCF = —0. 228 1gCd,,, —0. 170pH +0. 728 0.298
(n=60) (3) 1gBCF =0. 019 1gCds,, —0. 173pH —0. 675 1gSOM + 1. 904 0. 334
(4) 1gBCF =0. 193 1gCdg,, —0. 175pH —0. 817 1gSOM — 1. 169 1gCEC +3. 517 0.423*
(5) 1gBCF = —0. 489 1gCdg,; —0. 881 0. 693 ™
WL R NE (6) 1gBCF = —0. 566 1gCds,; —0. 170pH +0. 423 0.726*
(n=50) (7) 1gBCF = —0. 407 1gCdg,; —0. 127pH - 0. 762 1sSOM + 1. 162 0.763**
(8) 1gBCF = —0. 483 1gCdg,; —0. 391pH — 1. 242 1gS0M +0. 910 1gCEC +2. 697 0.796 "
9) 1gBCF = - 0. 985 1gCdg,; —0. 935 0.812*
WL TR E K (10) 1gBCF = — 1. 037 1gCdg,; —0. 094pH —0. 208 0.816"
(n=30) (11) 1gBCF = —0. 897 1gCdg,; —0. 026pH —0. 470 1sSOM - 0. 066 0.821**
(12) 1gBCF = —0. 852 1gCdg,; +0. 116pH 0. 187 1gSOM —0. 492 1gCEC - 0. 925 0. 826 ™
(13) 1gBCF = —0. 565 lgCd,, — 1. 124 0.392 "
TTFEEL (14) 1gBCF = 0. 637 lgCdg,; —0. 113pH 0. 538 0. 442 ™
(n=65) (15) 1gBCF = —0.757 1gCdg,; —0. 114pH - 0. 769 1gSOM +0. 453 0. 520 **
(16) 1gBCF = —0.774 1gCdg,; —0. 104pH - 0. 573 1gSOM - 0. 549 1gCEC +0. 711 0. 5517
1) « 557 P <0.05, += 3277 P <0.01 ) N
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