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i OE: RS KRUTRXTRE H R (CA)ii A R AT I, AW R B F R A E ) 36 km(BF X)), 6 km(HhIIFEIX) .
1 km(EUIRE )P RSV R X, FFRRR, Cd YiMEm WM e m Hales, IS EE B SESHRIEAR, #F5 KU
Cd TER TG YRR KA T T T TR A Ak . Z52RERWT . st hilBE X, X AY R Cd 4RI & 40310 12.20, 2,90,
0.84 mg/m’®, AIACHASFITAIEZS Cd fl B & m TR+, HilFie 5% R B ENTAXER. YT RK HER
BT M I XS, HFRJ2(0~2 cm) 14 Cd A BN 12% F1 28%, T hiRE X A TR X (14 - ek B3 XU
HFEZE +3E Cd & RIFEIR 20%. KAVIFE Cd BERIN T HHERHT(0~2 om) A 3SR IEA Cd & iG], Hoxh s i x
AT X 22 T3 AT AC A Cd 1 SRR B B3N 17%~45%, BT >4 em BE H3E Cd B MBS LB E . 4 1, KU
WPk Cd WEHNR)ZE 1 Cd WA Aa e, DRI K R o JEL e A 9 UK
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Cd Form from Atmospheric Deposition and Its Transformation in Paddy Soil in Typical Area
FANG Rongjuan '*, ZHANG Lihao'", XIA Ruizhi?, DU Buyun®, ZHOU Jun*

(1 School of Resources and Environment, Henan University of Science and Technology, Xinxiang, Henan 453003, China; 2 State
Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135,
China; 3 College of Environment and Ecology, Jiangsu Open University, Nanjing 210017, China; 4 University of Chinese
Academy of Sciences, Beijing 100049, China)

Abstract: In order to examine the impact of atmospheric deposition on the flux and speciation of cadmium (Cd) input into paddy
soils, atmospheric deposition flux monitoring and reciprocal translocation experiments of paddy soils were conducted at three
distances from a large-scale smelter: 36 km, a background site; 6 km, a medium deposition; and 1 km, a high deposition site.
Heavy metal continuous extraction methodology was used to investigate the atmospheric deposition of Cd form and its
transformation in paddy soil profiles with varying degrees of contamination. The findings indicated that the annual atmospheric
deposition fluxes of Cd in the high, medium and background sites were 12.20, 2.90 and 0.84 mg/m? respectively, and the
proportions of exchangeable and reducible Cd were significantly higher than those in the paddy soils, and a significant negative
correlation was identified between the deposition flux and the distance from the smelting plant. When the soils in the background
site were exposed to the medium and high deposition sites, their top soil (0—2 cm) Cd concentrations increased significantly by
12% and 28%, whereas the soils in the medium and high deposition sites had a 20% decrease in the 0—2 c¢m soil Cd concentration
after being transferred to the background site. Atmospheric deposition of Cd significantly increased the concentrations and
proportions of Cd in both the exchangeable and reducible fractions within the soil profile (0-2 cm), and its contribution to the
exchangeable fractions of Cd in the top soils (0—2 cm) of both the high and medium deposition sites significantly increased by
17%—-45%, but it did not have a significant effect on the total amount and speciation of Cd in the soil layers >4 cm in depth. In

conclusion, the findings of this experiment indicate that highly reactive atmospheric deposition of Cd can significantly increase
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the bioavailability of soil Cd, thereby elevating the potential for its accumulation in crops.

Key words: Atmospheric cadmium deposition; Soil transplant; Continuous extraction; Soil profile; Speciation transformation

ARk, BEE TALMPGEE R, AL ik,
WRIRE AR AR = LA BCRAT 85 Tl 8 1) KA P B T
KAEHR(Cd), 1 F B AR AIEY 1S 2 Cdi5 Y2,
g, 2010 45, ERIIAZSIE shm K HER T4
400 t CdPl; 2015 4F, HrE KIS gia KA P HE T
251200t Cd™, Hr, &JRAHEHA N Rk Cd
Hemlc i, 205 B Y 77%0°0, 2014 4F (4 +
BEs YRR A AR ) WoR, FRE Cd 75 Y s bR
REK 7%, ANRIFEE Cd 15544 W 4567 4 F 5 gL
TIPS B E R 65.7%>1Y, Hrh AT Cd
B A A B 3E Cd B A B 12%~92% 1
SRARTR [ KA Cd HERHA BRI AT e, (H)2
FE—SE R X I, flin Tk SE P XK =/, Bk=
. PEALRITPI R SF), KAV H R RO A4
BRGEES RGP i EZRE

KAVIER Cd EZEUUBMASNIE A L IERE
FUR W O B B 4, i A A fapRe!
Horpr, UL S S FR IR ER 25 A7 Cd (5 Eb 25%
PLEDO RO Cd EE LN FHR(<3 kDa)FIE
TA(<0.45 pm)BAELE, HHmak 80% LI, H
R TR IR AS M, m Rl A i B RN A
FHUT eAh, UUREEIAR ) Cd, HIG ks 32 2Tk
DX B HAb P S A S, - 4 SR AR I 8
pH 284k, DAY &8 FFER Cd Al P A A
fE MR PR KHE TR A S R, R
JRk . R AT RO AE Y, sE Cd By, H A4
H IR PR AT A RGR R E A, eSS Cd

TS WaUURE, BEMXHEY Cd &L B AR a2
Sy EE Y BRI, AT AR I R
Cd BEARE AR RS G, A 3 Cd IEA LS H A=)
AR R ma T e = R GEAR 2,
DRI, ASBIF 5% AR 5 55 R AR VR ) A H 448
MIBFGERT S, B JE RSB E X, FFRRADL
K Cd MDA+ 33, b KADIRE Cd %S

li) S BT AL 22T AR, B4 R AR Cd XS
BHZ 13 Cd A2 B HX L HEA S Cd /I

XFTTHR, LA izt X - S B G 5 e B i LA B DX S
B L A RERMEIE S T

1 #RERE

1.1 HAREXER

ARHIF 5T B v R ARV v )R Ak 3
VERRFFE TS, MRAERIF ST XSG ) AR LA &
GB 15618—2018 { - HER 48 Fitt 4 F Hb + 19895 4 X
B PR AE GRAT) ) P2 A P b - 385 2 XU 07 2
FUEHIMERRE, FEEEREET 1. 6. 36 km A9 X I H]
I3 EULREIX (HS) UL IX (MS) |, T 5 X (BS),
2 DX 3 - A SEA B TR AN SR 1 BT o BIF A IX
T PRI AR, HRRI, FKRRE, FF
PIRE 18.3 °C, 4FR/KE 1900 mm 247, WAETES
A AR KA TE R, AR 3 1.19 m/s, X
WHIE 5 4, M2 AR o XU+ B
L aE L, 3 VIR Y EEO ARk
EE ARz oINS R ARCIR/RULE ALY/ =i Ui €2

x1 SNEXMHES). FINEXMS)FEZXMBS)LIREREBLIER
Table 1 Basic physiochemical properties of soils in high (HS), medium (MS) and background (BS) zones

o 55 pH HHLT(gkg) A A (mgke) FAiBi(mgkg) M (mgke) M Cd(mgkg) — Cd & Hl{EH (mg/kg)
BS 4.284+0.03 40.62+0.91 184.69+1.59 34.11+0.58 74.104+2.40 0.224+0.01 <0.3(pH=5.5)
MS 4.45+0.01 27.13+0.62 146.81+1.79 43.55+1.02 67.18+0.88 0.72+0.05 0.3~1.5(5.5<pH=6.5)
HS 5.27+0.02 32.05+0.81 113.41+2.85 58.09+0.26 75.754+2.33 1.66+0.05 >1.5(6.5<pH="7.5)

T RAPRUEAFE AR

1.2 RIegit

KT XA AN IR BE X RS UTRE Cd X 435
Cd BEAJERMM, 2017 4£ 7—10 ALETTHIX
(BS). "FULFEIX(MS). TR IX (HS)FF IR X
FIEE BRI OKRE )(F 1), iR E 7 b,
B3 A, Bk BRIk A 5 IX(BS-B). Hiil

F X (BS-M)Fl 5 LR X (BS-H); HHTFEIX 2 4>, B
5 K A PRI (MS-M)FIEE 5 X (MS-B); &
PUREIX 2 A, B4 L1551k A & DR X (HS-H) Al
HCIX(HS-B)o BB E 3 P17, Bl
A AR, RSER 1.2 m(K) x 0.8 m(F8) x 0.4 m
(F)o BRI A2 1 350 kg HEFT/KREFAE, Fil
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LI TE] PR AR ] B A8 o PRAIEC R DX 7 X
58— PR B KRS 5 AR5 K o 4

R IXBS

ll%!!l ii%iii IEHHI
Il%!’l iigiii ll%!’l

ll%!’l iiéiii IEHHI

T X 1 rhyiRFEIX 1 S 4 5 aX
(BS-B) (BS-M) (BS-H) MS-

TR X MS

B CA BB MR, ANIRAE KA 44 7 WIHF 2L K
2~5 em(JH] 3 ARG A 2RIK)

LR X HS
°

o

°

\V

HS B HSH

iiéii HS B HS-H

HS B HS-H

TR LHE | TERXCEHE RN L
EFU(LI\E[%EMj):i% TSy ”(LI%SEH%E%

1 TEEHRIRKEIRIT

Fig. 1 Design of soil reciprocal translocation experiment

1.3 HmRXRESSH

23 105 d RRVIEREG , REANFLL 6 4~
ARIREE(0~2, 2~4, 4~6, 6~10, 10~15, 15~20 cm)
P 4, RS 2R T L RS L 2T 100 H i
(0.15 mm)J5, Zr#T HAEFRIHELE Cd & & DAL 0~2.
2~4, 6~10 cm 3 Cd ##47T BCR LI (F1. 7]
TS F2. ISR F3. AMLAS; F4: BRI,
P, F13i8id 0.11 mol/L BSERTE(22+5) C KM Tk
7 16 h #2880 F2 7E F1 S0 2Eah EA 0.5 mol/L
ERMRFRNETE(2245) 'C 4/ TR 16 h $EH¢; F3 i
A 30% it A, iz (85+2) C #ki% 1 h )5,
LA 1 mol/L BATRESAWAE (22+5) C &M Mk
16 h $2HL; F4 2R a8 o 2047 I i AR A5 1

[FEy, S THRFARKDE Cd 255040, 2017
AE 7 H—2018 4F 7 H #EiX 50 b 8 i 15 ' K S TRE
Wi, SRR SDOREFAR(PE BT, 55 40 cm, H
12 20 em) RAE RS TIRITRERE S o SRAFAR CE 75
17 1.5 mt, B b 2R TR IR AR AL I TS e
fh o R HE SRAEA N A TR AR S P SR DU R 2R
(PRI 5% HNO; 3238 12 h LA ), 4 C fKiRiz[m]
FEE, T 4 CUKFRA . BHRE 1 IRT. BIT
Kbt SRAERIRIET, MR K S R, KD
FESLERERE 24 h 5, AR s B BIE T, il
S IERARA s RIAUITE LA RIE MR B R 50 mL

B, T 4000 r/min 2.0 10 min, i#id 0.45 um JE
I g, CSRIERAREL JEWS LB A I R
DUREAE S o U8R VTR VR TR S e st i, ok
KATFUURERE S o R RAIBIIRERE S EFT Cd B
BRI AR (>0.45 um) . HEAG kDa~0.45 pm, JEARAFN
BT )RR -2 T 45(<3 kDa)/H#fr. it 0.45 um
U S DX 0V A A5 (B AR S R NI AR -85 T 25) 5 AR 3
AR, W 3 kDa HJEE (Millipore, USA)
DX o3 AR S RN AR — 88 735 . MEDTREFE ST Cd
f#iFH 5% HNO; 7£ 80 'C ZF /KA 4 h dEfTRIAb
BRI 200 g AR R R FUIRRE 4T
M, BRI . ad 100 Hifi(<0.15 mm)5, it BCR %
SEAR UL IR BORRIES Cd.

fi FH B A A5 B IR T 15 X (Agilent 7800
ICP-MS, USA)EAT Cd &y, i +Hebs
HEYI BT (GBWO07442, [ ZARMEY) BLIEFE ) LA S as
FIRE AR T BT R, AR PTG 97%~103%.

g s FLBEA od &, 8 “Hil
B Cd” XAR[E] 45w F1 B Cd B STER(C, %),
IR

C=(Cdgeposition — Cdcontro1)/ Cddeposition @)
2 Cdaeposition 1 Cleonrot A A]—Fh T IFER TR T 1Rk
PRI (AL BEZH BS-H Al HS-H)AIHY 5 X AR
+HEHI P F1 B Cd & (mg/kg, TH),
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1.4 HIEAESHHR
RIS B ] Excel 2010 #4403, SPSS 22.0
YT 2307, Origin 2021 #HAT24 A .

2 HEREHSWH

21 KECAMBEEESES

FUREIX (HS) ., TR (MS) R 5 X (BS) K<
Cd FVIREE S WL 2. SRR Cd 4ETIREE &
N 1220 mg/m®, B E T SRR, 252
FRYTREIX (2.90 mg/mH)AY 4.21 4%, 1F5¢1X.(0.84 mg/m?)

Fz2 20172018 F5MEXMHS). FIMFEXMS).

() 14.52 % ZE5REW], KADUEERA W] W Hy2s 1]
SR, I HE I A R B R ik

Horb, BT, od R R =8 o0k
& <3 kDa B/NERIA-B FA&, EFRX . T
DX LI X 7 LA 301 81% . 90% FiT 58%
HERE >0.45 um AYPRZS Cd, HEEHIX .
TR DX R LR DX EE A R 7% 5% Fl 29%
KARJEETE 3 kDa~0.45 um MRIAZL Cd 7575 5
X, PR X s LR X EE A R 1%, 4% Al
12%(14 2).

E=XMBS) U EHERICE P XS Cd ENMKBE

Table 2 Annual deposition fluxes of atmospheric deposition Cd in HS, MS, BS and related literatures in 2017—2018

Hb A FEER Cd 4F T H (mg/m?) EE PN
TR X 1 km 2017—2018 12.20 5T
LR X 6 km 2017—2018 2.90 ARMF5E
HHRIX 36 km 2017—2018 0.84 5T
TEPEFF5 /R T T M 2008—2011 0.200 Castillo 251%%)
T T R T M 1994—1995 1.100 Azimi Z512¢)
VUYL 5 L T Mk 2012—2013 0.073 Fernandez-Olmo 257
LHER-lPEY - 0.320 FEAII A5
o A T 5 - 2005—2007 0.360 Xia &5
i [ ¥ i v - 2016—2017 0.110 ik AR
1sh e 4 1K 5 ELAM SR 14% A1 11%(1E 2).,
16 BN P2 22 TEHECIERESESE
Lol B 045 um : B o LD R U DA 5 SRR 4
21af 23 e P 2 I Cd 2 LI 3 . 075 RICH) 1R
E ol TER UL X (HS-B)JA , 0~2 cm Fll 2~4 cm Ab -3 &1 i
g ol Cd & E & 3A), HKT BS-B L3553
s BT 28% 1 20%; MR G HRRFRAE TR
RO06r (MS-B)Ji, 0~2 cm Fl 2~4 cm 4b -+ Cd &kt A
0.4 TS, SRIBEANT 12% F 13%(& 3A); AHET
2] ﬁ BB VS R B, REEEAETh
0o AR A\ ax O bad g e SEMS-M)0-2 om Fl 24 cm db
MR TR MIRE TR MR TR . "
T HRIX(BS) UK (MS) DMK (HS) SR Cd SN T 13% 1 7%(1%1 3B); MiAHEL

(F1, mIag#ids; F2, alRJEEs; F3, al4fbas; F4, BRiBE)
2 BERXMBS). HinEXMS). SnEXHS)XSTF
ETERAREE CAHMEE
Fig. 2 Contents of different forms of Cd in atmospheric dry and wet
depositions in BS, MS and HS

TEALAIBAS b, 35X Ttk R TR X 1Y
RATURE Cd EZIBEA F2, 35 HE 67%. 52%
1 53%; HKJE F1IESM Cd, 43090 H 22% . 26%
Fil 26%; F4 TEAS ) Cd 76 H T I DRI 3 DEIRE IXF o 1
SEN 6% F1 8%; F3 FEASHY Cd 7tk X AR It

T 295 50 XY R B TS Y+ 3E(BS-H) , B #E7E = 1T
RE X114 15 75 G - 38 (HS-H)0~2 cm Al 2~4 cm Ab 135
1 Cd & alse i 15% 1 7%(&l 3C). X FHrd 4k
B, 4~20 cm HIEFIE Cd SR AL BEA L T,
N, KRRV Cd FEZELE 0~4 cm L3,
FRFRAETS LXK TP R DR X A AN [] 75 Y
FREE 8 Cd BN E 4 Fios o S s IX )
- 49 R A TP T X (MS-B) Il m DL X (HS-B) i
0~2 cm Fl 2~4 cm 4k +-3EFIEAY F1. F2. F3 il F4
JEAR Cd & EHA R mES K, 0~2 cm &b+
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Un ofF o )
S5k 5L 51
g
= b
= 10 - L L
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15 15 15
L S- 5
° 858 (A) u- - BS-M (B) BS-H ©)
20 MS-B 20 —e—MS-M 20 —@—HS-H
—A— HS-B
(A: By 5 XA 3RS 2 B DI IX (HS-B) . FhiTFE X (MS-B)FITY 5 X(BS-B); B: K TR IX 1 35564 28 th T 4 X (MS-M)FI T 5§ X

(BS-M); C: M ik X A4 + 385 8 2 i iR X (HS-H)f i = X (BS-H). R [d)

B3 SmEXMES). FnEXMS)E =

XBS)ARFREELIZEIm CdEETk

Fig. 3 Changes of total cadmium concentration in soil profiles with different pollution levels in HS, MS and BS

HEF1EZE Cd &AM T BS-B L8N T 50%
H1100%, F2 LR Cd S EZHEM T 50%, F4iE
AR Cd AT 50% Ml 100%; 2~4 cm Ab
T F1IEE Cd HRa53Em T 50% M 75%, F2
JEAR Cd Sma il im T 20% 1 40%, F4 A1
Cd FaABIHIMT 13% Hl 26%. 1 6~10 cm 12,
F1.F2.F3 Ml F4 JEZ5 10 Cd & oA B 2% 7 (] 4A),
AL T 5678 215 S IX W EE TS e T E(BS-M), 2R
FE IR XY R TS G £ 3 (MS-M)0~2 cm Fil 2~
4cmAb+HEFL, F2. F3 Ml F4JEAM Cd & &A
Hmpysa#, H, 0~2 cm &b+ F1 JEAR Cd &

F4 F3
(A) (B)
- BS-M
MS-M
g BSB BS-M
=i MS-M

BS-M
MS-M

B ERINT 33%, F3 il F4 JEARY Cd & &4 ) 1
T 33% Fil 14%; 2~4 cm Ab 33 F1 28R Cd &%
I T 25%(Kl 4B). AHES T 5684 295 56 XY
V5% 3% (BS-H), 2 88 7F = PR DX g B Vs G 1 1
(HS-H)0~2 cm F1 2~4 cm 4k -1 F1 .F2 .F3 fil F4 J&
AW Cd SEHAH MM GEE . Hrh, 0~2 cm b+
HEM) F1, F2 Ml FATEAW Cd S5 T 21%.
41% Fl 12%; 2~4 cm Kb +IEF1, F2 JEAM Cd &%
BHOREINT 12% M1 23%. 1 6~10 cm +)2, +
HEF1, F2. F3 MIF4IEZ Cd St E 25 ("
4C).

2

0~2cm
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6~10cm

0.00 0.05 0.10 0.15 020 025 030 035 00 01
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e Cd & i (mg/kg)
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XBS)FREiFREE LIRANE SRS

CdaE

Fig.4 Cd concentrations of different forms in soil profiles with different levels of pollution in HS, MS and BS
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MR AIEE Cd HHRE, S+t
e 7 FEAE UL X (MS-B) Al i UL X (HS-B) 5 , 0~
2 cm Ab -3 F1JEZS Cd G UM 17% (BS-B)J3 i35 m
3 22% H125%; F2 5 F3 B4 Cd 5 L BRI, F2
JEA Cd UM 17% 3 5IRIRE 1% i 12%, F3JE
A Cd A 9.7% 3B E 9.1% il 4.6%; F4
A& Cd bW B2 (E 5A). M THBRE R
IX i S e+ E(BS-M), BEEAE UL X b TS
e L IEMS-M)0~2 cm kb 13 F1 JEZS Cd S EEM 39%

HOME 46%, F2 B4 Cd (S 18% /b= 13%,
F3 B4 Cd (5 L E 284k, F4 JEAS Cd 5 HUM 35%
/b2 33%(Kl 5B). AHE THeH6 228 5o XA RIS 4
+ e (BS-H), 5 88 7 & U0 X 0 i B 75 Y + 4%
(HS-H)0~2 cm Ab+3 F1IEAS Cd HHEM 43% HEm=
48%, F2 JEZS Cd b 12% = 17%, F3 EE
Cd 5 HM 9.3% /D E 5.6%,F4 TE4 Cd 5 H 36%
/D2 29%(F 5C). 1M 2~4 cm Fl 6~10 cm + 34 Ab
FLF1, F2. F3 fl F4 JE3 Cd fi o3 & 284k .

FHEREC A N (%)
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MS-B
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BS-B
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B 5 EREXHES). FnERMS)FY =

XBS)ARTERIEE TIEFmMEMS Cd &tk

Fig. 5 Proportions of Cd in different forms in soil profiles with different levels of pollution in HS, MS and BS

2.3 KRN Cd X LEMZH®RS Cd B

] — 5 YL FE i 1+ R ER A N R] KR Cd TR
R, KAV Cd X LR 224875 Cd A BTk Nk 3
Fim e Hoa X HIEREEA T IIEX MS-B)E, KR
JUME Cd XF 0~2. 2~4. 6~10 cm 4k +3EAT A2 #4% Cd
B BTRRAT R 22% ., 26% Fil 6%; 15 5 X R R 1
UL X (HS-B)J5 , KAVIRERT Lk 3 J2 3 n] 58 i
A Cd BTk 5K 45% . 31% 1 8%, HHAL FHERS
B S XM P ETG Y L H(BS-M), IR RS
DURERTIZ X 3K 3A 3 2 HHE(MS-M) AT 284 2 Cd A 5T
BRI 21%., 18% HI 15%. M TH:R 215 5HIX
) 5 B 5 e+ 4 (BS-H), 1 TR X A RS DTRERHZ X
B ik 3 R HEHS-H) SR Cd BTk B
17%. 10% 1 4%.

3 e

AW AL R AR R TR IR, 78 TR
SUUREHRAT UL A 23 (8] 52 P o v ) e A i A

®3 KRR Cd 3 LRAE AT RIS Cd BISTEK(%)
Table 3 Contributions of atmospheric deposition Cd to
exchangeable form Cd in soil profile

4 BT (cm) MS-B HS-B MS-M HS-H

0~2 22 45 21 17
2~4 26 31 18 10
6~10 6 8 15 4

RWTHER & Cd FRiY , bl KSR L RN R 2
U BRI Bl i S IR IX (HS)Cd AR 1T i &
B, TG, B S TS e IR S AR
Cd YR E W AR (R 2). 1245 15 Z BT iFse 45
020 5 N A — BB RIS XA L, BT
UUREIX. Cd AR B/ BIR PR F5 /R )0 vAE
BB IR /R0 PEEEF DWW IEPTRY 61 £, 11 A0
167 f55(3 2), [Al o2 5 eE S8 A il S o0
T RCd AETGE R 38 5. 30 A 111 4%,
FWIAR G X AL TR Cd ViR = T K
KUK Cd i T . IR UTRE P AIE A b3
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EBRG, RRIAESRYE CAEERARTZ —.
2008—2018 4, KAVIFEZIRE L HE L Jm i 2
BT AR, TTRRRE L 50%~93%0", KAV Cd
XA H B3 ABAE] T 0.4 mg/(m*a)P2, Liu 2517
FERB, A RS UUFERT 4~25 em + 25 E 48
SRR B B 0~10 om IR T L HERER
S3HFRE P AU A SRR | X SERFAE X AR A (14 A
KEXER, FHEA—EOREED, Wik, &
W F R AT 0~10 cm T2, ZR R, BB
KA. @R RZ(0~2 em)Cd F i
FEHN 12%~28%, 2~4 cm 12 Cd & &8N
7%~20%, 4~10 cm +E2WABMAYEE, RHKK
UUREIE A L35 0T LIS N 0~10 em 38 9 Cd &4,
HREKZ Cd P H1EFRIZ0~2 cm) I, X EE R
h Cd Gy AT R L R AU H A R . 579
TRABATHUE REAT AL &, DATIELL ) R iEAS>4,
TRRA VTR RRLS 0 1 0+ e W A DGT RS A
PEOEBRBGE Cd B, X Rk Y A K B —
E AU

ARG, B T rh U X (MS) Rl = TR X (HS)
1 0~2 cm Ab 3 F1 TE 2 Cd & H 40 He ) PR AL 2 (BS-B)
BT 33%~100%(1& 3). X Al A KRS TF DR
Cd FHLL F2(66%~75%)H F1(25%~26%)JE S1E1E
(B 1), DI A LS, 5w e S 3R
fhFm, BABENAEYABERESME, BT +
Beh F1EZS d &l 20 meah, RJ2 0~2 em 4b
F2 JE4s Cd S BRI T 16%~100%, H 5 ks T
9%~17%([&1 3 Il 4), HSRIXFST Cd NEEHAEY) B
PR, BAEHKHET 2 N O 8as e, ik
F1IEA Cd, FAAERm PREE RS o = TR X (HS) Al
PR X (MS) YT pH B (KT 5 X (BS), ik
TUREA AT ATRBCE Cd B3R, Wl Cd 75+ 3%
HRA TG P AR R PR 030 A R R T RAHTIL
e Cd (4 n] B RS PE RG M i v 3R Y R
Cd, BHEREDTEE, BABSHHRTERE .

ARHFFE AN RS YR A 4 28 R TR 2
fFE, T FIES Cd & 4%~45%GR 3). =
PURE X RSV F1IEAS Cd F & 0.39 mg/kg(&
2), Z&E TR U Y 5 1 HS-B)F1 JEZ& Cd &
HAHB T 5 X - HEBS-B)E N 0.03 mg/kg, 5 Cd
MR 45%, RWRADIRE Cd ¥EA T35 g
INHEEARES Cd W F i, BARENTEN:, (A1EE
AT 2200 B AL, RIRAURE Cd #F A B3R &
A BB A MR R, DR HE A A = T

P CAFERATIY 120 d PN 7E 38 i 1 W 384k 22 S
T YR DL s Ak, o 70% YR
YUK Cd B AR IS s RS, AR RIS
Cd ZWFEAL, 5] 200 d 247 B ALSEEAGE AT, Horp 95%
TR Cd KA P BSR KA DI Cd 76 + 5
R AR AN, (H A R 3 T KR AR KR
W1, SHEOKFE AP TR 6%~18%, LR 45+ |
TOHIER S A, FEAEESR I R 18 AR, XK
FaE K T BN B i f B LA e R 20

4 g

T A EA RS RA Cd UikE S, P
HEETE R 1, 6. 36 km ZbAY R Cd AR
A3 12.20, 2,90, 0.84 mg/m?, KT Cd BA
B RTEYE, WU Cd W& R 5%~29%,
FUIRFE T A Cd 15 R 22%~26%. KA
Cd FZEAE 0~4 om WRZ LS, HEBEHM
0~2 cm IR A Cd B A R AL, HoTikR ik
17%~45%. £5 LT UL, KAV Cd HA & i i 4
FAEBE, G EYRICE 4R, AR A X
6 o ABFFE 4 A ) X 5 Cd I5 i A
—EMEFE .
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