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AREIFTRmAR ( &) XsmiE By R

R, T, OTIERS, ROR, MER, e
(L HOCEBIAR A SA e, HOCHIFR TREARBIFIF L L, R #E 5120055

2. gl R AR Z2ebe, wide B 430070)

B OB A THAFSTRSFT Cd BRI E BEFE, WIS E A= M Cd {55 T3 f UL SRk, ilad
IKEARMRAIRG, 78 143 DIFEMF () Pifised o FH Bl 9T 32 AT - e kil se, AT Cd W
(CK. AP 1, Ab3H 2. PR3 2058 0. 5. 25, 50 mg « kg™ ) XfIFsctkes . . MR, M cd 7557
SEARFNH LA AR . AR B, (1) hFl S 78 3 AR BREARAETS, Hifth 8 A SFNEEAR TR 1 ¥y nIAEs, fEAb
P2 ZHOTAN (RN 6. 9BRAM) WTLIAANG, FEALEE 3 BRAFTE; 5 CKAHEL, Hbkem . SfEAELPE 1 JC R EAR
fb, FEALEE 2 @ TR, 8 FiIFRN4 XS Cd AYm R LA A —30, (HEZHF (1. 3, 7. 8. 9) MEEXa AT
Feiad, HAMFR 2 5 CK M, THEE. (2) 135 CdIRETE S mg - kg WA EN, SFIFSRMAIE 4 cd, FhE
YEAAG Cd TR T AR FRAE ; Fodb B3 Cd W 4R R BN >1, Heis R0 <1, Cd W E B R ETAAEMRTS, Fff 3. 7.
8 FEALEH 2 Al ib 3B Cd & (TH ) #5390 100 mg - kg, FhFh 2. 4 EALBE 1, AbEE 2 #b 36 Cd $REUE E T 140
ne - Bk (3) 8 IR T CABA R, (AHAEHHh CAWRER S mg - ke B AEW AR ZRE M, B4
ZEY >, B EE CAmIRE ), WTEER A2, 3. 4. 7. 8 [ HIE 9. 2017442297 ( MZAIF3E ) . 2017442241 .

PSR IT 3R . HEEEIT | B2 5 mg - kg LU Cd {55 LI

KA T B B Whas T5d W
(aEEE YR A AR ) Bor, FREHE
My A 385 Je Wy S AR KR 19.4%, Cd & FE 25
Pz —. HHEG YRS g S e
FEo PEARGE, FREK HA 2R SE Cd Mhs, )
ARKEINFE L Cd Bhs, REEREEYE4E
PERRAG, K 1L@ BT 6 30k A 7R 2. JF
S5 8 Tl Sk Cd bR AR 100.0%, Hh 78 Cd
RO EAR 46 LR Cd s g
MPIEEARKET, 58RI & B
MRS R ORI KR B e B RS
T2, R E N 6 mg - kg ISR SEAY A K
FOEASEIEAE D Hik, BFFEIFEt Cd mm R
KO AEREE, XOF SRR e B R L,
AN TRV R 3% S A Cd WG, E AR RE T i
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J& AR A TS, Smigiel Y B, BEEX CdE
FERE TR/ RS2 5 > MR ZE B > TR 2K
o MEERB AR, AYEK, BT AbER
SEXF Cd B . BEAERE s D BRI SEIN Al
PP E O Cd 6T 4 8 (A B A, Hot B35
AR BRI A B4R 2 F YR
= ( Thlaspt caerulescens ) &, HHAYE K (£
BELMET, HADRZBERMW 05U LE), &
&R MRS BRI TE 7, S
A U NE 21 FhITSERRSE & B Lk ORI IR
XF Cd e fBUsk, AL IS ey, Hoh B
LR, BB RZBIIKT 1, B3 cd LR R
ATk 156.03 pg - ¥k, HABE Cdi5 YR
W, AN, o TR A R AR et T T
— BRIy, B X 4 SR R T 5 OV EY
R, RS Y I TR AR R R,
76 Cd ¥ JF 49 0.859 mg + kg™ 1Y 13 |, /KAERLLT
FEMETEIT . RIFRIRAOITR . KIFE R 2
ALOTF IR T2 5 Y AR 5 Lin % 1 R iR
FI 32 AP Cd IRIRCRE 74055, TR MR e &
AR
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FE AP R, AE N ENE TR IR
FH, IIT32 44 77 il Cd B AR SR A e 55 U7
%%, A UE RIS Cd I, wAERHE,
FURIX 207 TR IE I3 i AT BR o ASBIESE D0 i
K Cd Ba X5 A 146 FhIT3emfh (5 ) ik
AR, BEMTT R A, BT
[RISTRNS Cd AN J B AR AE ST, i Cd &AL
CA AR =R ah A, O 13 Cd {5 Y KIT=R%
SR PR

1 #MREFE

1.1 e

TN TR H LAY 143 DNIFSERFT (R )
A IR F )T AR A R OGS B D 2R A A el S B
JEAEE (0~ 20em), KT, X&W5E, &2mm
i, IR IR UL 1. K BRI TR 7 IS A
4 61.5 em x 37 em, 84 fL; AR A L& HiE
F20 cm, JEEBEAEN 14 em, N 17 em,

F1 Ml TEEAER

b <0.01 mm +-i AT K TR R H Rk R Ex
pH FKEE (%) et B J ¥ R ; g
i (%) (g-kg') (g-kg') (mg - kg") (mg - kg") (mg - kg") (mg - kg")
4.52 5.73 62.01 16.46 0.83 130.13 78.63 237 0.07

1.2 KR

TERROC - Balla 25 INFE A T AT 2540 146 LIRIAR 7K
Ko, SRFHESFAE 7 AT KRR 5, CAVREE
2mg - L' 20184F 6 H 1 HAEFP, o ere /SRl
— 2P MR AK R, MHEEITFEAS R
HE, BA 3 CdSO, + 8H,0, /Ki528d, £4d HH—
IR BRI W : KNO, (252,78 ¢ - L7') |
MgSO, (308.09 ¢+ L") . NaNO, (21253 g- L"),
MgCl, (119.01 g+ L") | NaSO, (11755 g+ L"),
CaCl, (27745¢ - L") . Ca(NO,) ,(59038¢g L"),
KH,PO, (136.09¢g - L") . NaH,PO,(119.98 g+ L"),
MoO; » H,0 (0.18 ¢+ L"), HBO, (286 g+ L"),
ZnS0, (0.44 ¢+ L") . CuSO, (0.158 g~ L"),
MnSO,(1.136 ¢+ L") . NaFeEDTA(8.422 ¢+ L"),
1.3 Aokl

2019 4% 11 H 10 H¥EFr. EeEamahimA
EETRKM—JZ4M, HBATF T, TiREN
K236 he HIEAARLR I E CK. A1, Ak
P2 kbR, Fh4NAEFE, CAMREEMRIK A O, 5.
25, 50mg - kg, BAEKNT 15k, EA
( N-P,05-K,0=15-5-25) 10 g, 5 3CdS0O, - 8H,0
KARIES), A LB F /Kl 5K & o H Rl K i
1 60%, #HE3dEBAITRYE6 ~ 8k, E
K7 dJaHEE, BEETRALSM 4, JTRE
I [] PR 47 458 B 7K oy R 7 7K 1Y 60%,
KM H, g sk, EKe0dfFE
sk
14 FESCREE . B ARAT

TR PR R EE SRS, Bt

SR B AR R R S OB T B T R AL
WG, WHEE 2. 0.15 mm JE G, PUSRERURE,
D5E -3 5K e Cd & i,

BESEREAL : 4R (GB/T 8855-2008 7 fif /K I
FIER SR BORE 7k ) BURE, SRARBESEAE b &
AR, JHERAKGER R, vEdE 81K
Veo HIUBAUME TR MK oy 5, D& bk, &,
B4 R O o RS R 7T B it L e o S 2
105°C M7 30 min J&, 28 80°CHET 8 h, Fridih
EAREARM T, MM TR, A A B
P RAT
L5 FEELIIE

WE Ty 3% pH R ATHLALEE I E (K 41
H25:1), REESKESRAIMETRNE, I
it R BB ORI E , A AR T R TR
AR - BRI E, IR
FH NH,0Ac 3 M- KA GRE s, A Pl
SR VA AR A R B AR Ak - ARk Y,
b Cd 2R FITEIR - SRR — m A TRIA Rl - 571
WO RE I E s FT 3 Cd B9 E R HNOs-
HC10, W, STl s e e s

AR s KA TR OEEE T pH T
LKL, TR B0l AR LR BT
R OANBIIIACEAR . L RERT R
1.6 HaivHr 5ab

It 2K Cd 7 I 2 IR (GB2762-2017 &
MR AAEFARE SRS RRE) N
£ # ( Bioaccumulation factor, BCF) #1 %% 18 & %X
( Translocation fator, TF) & AT .
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BERE = MY ES Cd Wk /R Cd R
IR

$538 2B =AY M 13K Cd e B / R4 b R
Cd e iz

30 B8 B 2 SR F Excel 2010 LA K SPSS 19.0 #47
SRS IES i

HZRESR

AR ISR Cd BRI iz hE
K Cd i s, AR TSR ik s A
B, AE 143 DTSR SRR IR R 9 A Cd PR AT
By h AP B 190 9. 2017442297 (L4 5F 3
2017442241, 2017441467, FRUEERHITE . WIS
AT 3. BT I . BHF - B ALK IF
3, ArigRS N 1-9, 9 FhIFSEH L. H R Cd
() & B 4 9 N 21.05 ~ 61.5, 70.3 ~ 263 mg * kg’
(+&E)(F2), ¥lLT (GB2762-2017) H1(#)
PRUE(E 0.2 mg « kg'o W1 UET O ANJF 32 i Rl L 4%
—EMMIIR Cd IMEETT, ANIETAE MR Cd T3k
A, 9 AN RN IT S A8 RO 0.018 ~ 0.051,
RIJF S b 3B Cd W B G T4 R, i B X
Cd Y E L SRR M N8B, TR R IF 32— bR
T8, AUERE ARV, PR IR
RS -

2

2.1

F2 AEREITERERN CAIREREHIZRY
( AFEit)
b B Hi RS
S i Cd frim Cd &t HIBRE
(mgkg')  (mgkg')
1 19 50.73 477.74 0.106
2 =) 61.50 246.67 0.249
3 201742297 25.75 319.25 0.081
(MZIF3E)
4 2017442241 29.25 317.65 0.092
5 2017441467 52.05 338.56 0.154
6 BB = 2 21.05 470.71 0.045
7 LY RH AT 3 52.05 978.94 0.053
8 AT 25.60 289.80 0.088
9 FHF - AT 57.19 583.33 0.098
2.2 AR AN AE R AR 13 Cd e

221

e

ANTRIIT S b A AR A AT I DX 3 Cd

F14 1 7
XF bk 9 A d A FEAT A . BEE Cd

WREERIBEI, £ TSR KA B AR 22, R
R ARE . REARERDN, HEEERT, H
AR S TEALER 1, 2. 3 THEIRREAANG, HAh 8
A mFPFEALEE 3 R YIRREAFTE . TEARER 2 A KER
Ay SRR ET LIS (EhAb 6. 9FETT ), FEALBEL R

Ppualfeis (£3),

K3 BEMITEMRTER

G5 b SEAAE 45 b S 45 b S
1 CK ) 4 CK 5 7 CK §)
AbR 1 2 SN s AbFE 1 2
JiSLip) s AbF 2 2 AbF 2 =
AbFE 3 i Qb3 3 i AbEE 3 i
2 CK 2 5 CK 2 8 CK P
AbE 1 P AbFp 1 w5 AbE 1 =
AbH 2 i LbE 2 7 AbHE 2 =
Qb3 3 w AbHE 3 w AbFE 3 i
3 CK 2 6 CK = 9 CK Je
AbE 1 2 AbE 1 2= AbE 1 b
AbEg 2 2 Ab 2 o AbFE 2 i
Qb3 3 = Qb3 3 w GE ] w
222 RFSFSESFAYR (RETMSETE) W15 TR, 315 CKMIERARE, (A2 5
HCd BRI CK AL 2% T HE (% 4), BLWIVRIE DY 5 mg - ke

o e R R A A S A ROIR DL A E AR
W Cd WRBERYIEIN, 2 ah B bR . S BT
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T4 ZERMITEHT. SHEXT Cd HINEAL

%' Jbs B (em) e (g) %' Jb3 B (om) fif (g)

1 CK 18.30 + 0.33a 20.40 + 0.45a 6 CK 40.60 + 0.23a 99.79 + 0.78a
Ab3 1 17.80 + 0.43a 18.81 £ 0.34a JOSLI| 38.00 + 0.45a 97.45+0.33a
Qb3 2 13.70 + 0.56b 12.10 £ 0.27b Qb3 2 — —

2 CK 24.20 +0.89a 65.62 + 0.88a 7 CK 3450+ 1.23a 31.25+0.48a
Qb3 1 22.80 +0.55a 62.82 +0.67a YOS 32.90 +0.78a 30.50 + 0.45a
Qb3 2 20.60 = 0.69h 46.80 + 0.45b Qb3 2 18.00 + 0.45h 9.10 + 0.99b

3 CK 31.80 +0.23a 39.94+1.01a 8 CK 31.20+ 1.02a 31.60 + 0.78a
AbFE 29.30+0.12a 37.30 +0.71a AbBE 1 28.90 £ 0.67a 29.40 £ 0.56a
AbE 2 16.20 + 0.45b 14.01 = 1.09b Qb2 19.80 £ 0.45b 20.80 £ 0.41b

4 CK 26.50 + 0.68a 4723 +0.55a 9 CK 29.10 £ 0.46a 35.10 + 0.45a
JLSiig| 25.80 + 0.89a 43.22+0.97a Qb1 26.10 £0.77a 33.70 £0.33a
A3 2 17.10 = 0.78b 36.35 + 0.66b A3 2 — —

I ARNGFRARGERI2ER 23 (P<0.05), FIH,

223 NREISFRA LR ER f i 4 Cd

Bl 49 Cd Wk B F3E N, £ SRR TSR 4R K a
AR, ShFh 6 RGN, Wb 2. 4 AR
Z, HAmSRD (1,30 7. 8. 9) S FFkas, SFb 1,
SAFALFE 1, 2 ¥y EWL, WFh 3. 7. 9 FEALTHE 1
KREEWCD, (EALHE 2 B B D B Cd WY

B, MR b IR SRR EE. B4 6
TESN, WL 2B TRREA I, SR 3. 7.
8. O NI FFE; MEEE b FEM T HHa R B
Ak, i Cd WREEREIN, MHEkER ab 1A L
LR L 20 7OEHEINE TR, SRR 4. 6 LR R
i, bFh3. 8. 9 BERM (F£5),

R5 BERMIAEMEFEZEESEXT Cd BN

ETR= Abr et a (mg: g') 4 b (mg -+ g') MR (mg - g') 432 alb
1 CK 23.478 +0.005a 37.054 + 0.004b 60.531 £ 0.001b 0.634 = 0.000b
AhEE 1 14.640 + 0.001b 4.8390 +0.001¢ 19.479 + 0.001¢ 3.026 + 0.000a
Kb EE 2 10.444 + 0.002¢ 52.613 +0.001a 63.057 +0.003a 0.199 £ 0.000c
2 CK 29.058 +0.038a 29.120 + 0.023a 58.178 + 0.034a 0.998 + 0.002¢
AbEE 1 27.408 +0.001a 17.187 £ 0.001¢c 44.595 + 0.001¢ 1.595 + 0.000a
Qb 2 28.575 +0.000a 22.738 +0.001b 51.313 +0.001b 1.257 + 0.000b
3 CK 27.243 £ 0.006a 44.024 + 0.003a 71.266 + 0.009a 0.619 = 0.000c
AbEE 1 28.186 + 0.003a 17.648 + 0.003b 45.834 + 0.003b 1.597 £ 0.001b
Qb 2 9.142 + 0.006b 2.855+0.001c¢ 11.997 + 0.000c 3.202 + 0.002a
4 CK 28.803 + 0.006a 26.486 = 0.004c 55.289 + 0.008¢ 1.088 + 0.020¢
AbEE 1 29.826 +0.057a 33.743 + 0.099b 63.569 +0.151b 0.884 + 0.001b
AbFR 2 28.202 + 0.004a 45.306 + 0.007a 73.508 +0.011a 0.622 +0.022¢
6 CK 12.450 + 0.023b 6.445 £ 0.024b 18.894 + 0.039b 1.932 £ 0.061b
AbEE 1 27.847 +0.034a 18.561 + 0.023a 46.409 + 0.033a 1.500 £ 0.021a
LhF 2 — — — —
7 CK 28.203 +0.015a 45.300 +0.017a 73.503 +0.032a 0.623 +0.002¢
AP 1 27.548 + 0.000a 13.767 + 0.004b 41.316 + 0.004b 2.001 £0.001a
AbEE 2 14.720 + 0.001b 8.146 £ 0.001c¢ 22.866 + 0.020c 1.807 + 0.003b
8 CK 27.845 +0.007a 44.375 +0.003a 72.220 +0.010a 0.627 = 0.030¢
AbFE 1 16.160 + 0.040b 7.647 + 0.050b 23.807 + 0.005b 2.113+0.012b
Qb 2 10.886 + 0.003¢ 3.285 £ 0.047¢ 14.171 £ 0.006¢ 3.315 £ 0.046a
9 CK 28.345 £ 0.043a 38.904 + 0.008a 67.248 + 0.060a 0.729 £ 0.019a
AbFE 1 26.782 + 0.009a 31.465 £ 0.017b 58.247 + 0.009h 0.851 = 0.087b
Ab3E 2 — — — —
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2.3 ARIEEFIFIAT 4T Cd 1 & S RE
23.1  A[EFFR IS 3R Cd BRI RE

TP 4 Y Cd 1 6 2 T 6 Cd B R AR Y
MEESEIRZ —, TS BT Cd & i
H270 ~955mg - kg (F6), fifFHCdFEN
270 ~ 9.55 mg - kg™,

ANTR) 7 3 it Fi i b B 3 A D R S Cd Ry

2> Ah B I>CK (dhFl 6, 9 MARFE 1>CK ), H
g A 7. S AU ML b EB Cd & B A, ik 90
mg « kg'o AN AT A MR EB Cd F R K
T BEB, At U4 SRR TSR X Cd 1 & AR
PEAEH T HB, X — ARG e 25 R — 2

2 i PN AL 38 Cd & R/, Ab
1: 8>7>1>3>9>2>4>6, AbFH 2. 7>8>3>4>2>1, M

6 o Ca v ISR T N, BAR MR Ca A, R 7. 8. 3 A G IRE B,
F6 AE@MMITEENCIEE. EERYERERY
s e M P by WA g iR i SR U BRI
(mgkg") (mgkg") EXs 2R (pg #k ™) (pg #k™) (pg tk™")

1 CK ND ND — — — — —
AbFE 1 42.91+0.01b 98.74+0.45b 3.93a 0.43a 77.410.06b 14.77+0.08b 92.18+0.34h
AbE 2 43.16+0.05a 207.22+0.77a 1.44b 0.21b 210.67+0.04a 34.14+0.12a 244.81+0.23a

2 CK ND ND — — — — —
Vi3 33.90+0.23b 73.02+0.55b 4.62a 0.46a 178.7120.08b 29.34+0.43b 208.05+0.34b
AbEE 2 53.92+0.44a 313.62+0.67a 1.60b 0.17b 194.89+0.06a 76.72+0.12a 271.61£0.23a

3 CK ND ND — — — — —
Qb1 40.30+0.56b 55.41+0.77b 4.23a 0.73a 223.40+0.56a 36.14+0.89a 259.55+0.06a
AbE 2 87.57+0.67a 623.39+0.39a 3.11b 0.14b 82.66+0.67h 32.14£0.67h 114.810.04h

4 CK ND ND — — — — —
AbFE 1 33.54+0.09b 66.84+0.67b 4.24a 0.50a 399.74+0.22a 80.00+0.18a 479.75+0.09a
AbEE 2 58.86+0.06a 165.16+0.33a 1.58b 0.36b 188.36+0.17b 54.83+0.06b 243.19+0.09b

6 CK ND ND — — — — —
LbE 26.99+0.07a 43.58+0.77a 2.35a 0.62a 227.79+0.16a 42.660.09a 270.45+0.08a

Ab3E 2 — — — — — — —

7 CK ND ND — — — — —
AbH 1 46.88+0.07b 177.98+0.66b 7.04a 0.26a 90.95+0.02a 30.08+0.03a 121.03+0.05a
Ab P 2 95.53+0.13a 333.37+0.78a 2.98b 0.29a 60.19+0.01h 18.34+0.05h 78.52+0.04h

8 CK ND ND — — — — —
AbH 1 57.35+0.56b 79.59+0.45b 8.39a 0.72a 82.79+0.02b 7.11£0.09h 89.90+0.04h
Qb 2 93.75+0.78a 180.09+0.67a 3.29b 0.52b 149.03+0.03a 33.14+0.04a 179.39+0.05a

9 CK ND ND — — — — —
AbH 1 36.51+0.68a 63.17+0.23a 5.20a 0.58a 184.48+0.03a 64.37+0.02a 248.86:0.01a

AbE 2 — — — — — — —

e ND FRAAEH

232 AREISFhIFIENT Cd B & R B s 25
BEIRTT 32 50 Fh L 38 Cd 1Y & 4 R B W
F2RRME, HrfA s £ R BEA 1, 4b
P2 R T 1 (144 ~ 839)( £6), WHI A
an PP SEH E Y A B AR Cd R, Ak, A
[F) it A T S 1) B A R A AL B 1> b3 2, BB
HCd B, # A EECAmRII AT
%3
— 218 —

BT SR R s RECY/NT 1, HEEY
0.14 ~ 0.73 (£ 6), EI&MAITEEE Cd
FE R T AR FP ISR Cd 195 iz R E0E
A AL EE 1> B 2 (P 7 AbFE 1, 403 2 [H]
ERARFE), BIHEE Cd RIEFENIIN, 735 Cd
MFIERE I AT T .

ANSTE] L AR IT SR B B AR RAEAL L 1, A B 2
B K AN 43 31 R 8575952453516, 8>3>7>
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2>4>1; 518 ZEEALEL 1. AbER 2 (KNI 4351
i 3>8565954525157 ., 857>4>1>2>3; i I 43 Hr,
a3, 7. 8 HWAE Cd MIRE 1B

233 AP 3R Cd B4R ECE

Mg 2 A ) I 4 R Y BRLRE Y 5 — A48 R
SEAR Y AR IR &R B AT B Cd
3R B 602 ~ 399.7 ug + Bk, H R EB Cd 1Y
P 701 ~ 800 ng - KR, BRI EE N
78.5 ~ 479.8 ng - k', Hith FIERBUEY R THUT
o Hordr, SRR 1L 7. 8 FEALEE 1 LG FR 7 7EALEE 2
BT 140 pg - B 7', HABYIE T 140 pg -
(£6),

BfE 3 Cd W BE B I, S AP 1L 20 8 X
3 Cd AR EBCR B B E R, RDALBE 2> 4bH
1y A R0 2B 3 PRk, RIARPE 1> Zbeg
2, JRPEZ AW,

AN TA) b 45 T 58 Rl A b S R B K
INIRE S, Kb B 1. 4>6>3>9>2>7>8>1; b 2.
1>2>4>8>3>7; AN [A] &b B 4% I 2% i A A9 4 ok 2 B
RN Ry, A 1. 453>6>9>2>7>1>8; Ab
PL2: 2>1>4>8>3>7, FHXI R UL, 7EAE 1T &
Fhda, 3.6, 9 22T HFL, 2, 4, 83
KF 140 pg - ¥k, ZEAKRE, WFbh 2. 4841k
#

3 iTFig

3.1 AFEFIFSE K Cd ik iz e

AR R A R R AE: (1) KR A&
YR (2) X ik 4 i TS Yol IR I i it 52
P (3) 7EH BT R E B WRE J15m; (4) ZUk
AL HR ST B AR KR (— 60 d
A AR ) . AW a K (500 ~ 1000 g) .
W FRSERF ao AK BRI P T SR b 1 Cd 1
I T 100 mg - kg™ (Cd B B 2 HH Yy N7 ik 2 1
FRUE 100 mg - kg™ '), iR B % B Cd WK E
2 g LK, 7 SRR 8 Cd Y & & o DLk 2
100 mg - kg ',
3.2 AN[EFFSE A KA AR 3 Cd i

PRI, EDRESTSE . AR SN HHEH Cd i
PEYT] 53K 400 mg - ke 1y JpgERT g Cd
(TR AT 5 1K 200 me « ke T M2, HEESF
SAE L HET Cd W E R 50 mg - ke B ICEEAES,
25 mg * kg I EUE RSN AT LIAETS , BAMIHENT £

Herh Cd By PG T X L AR BAE Y . (HBR R 5
Ah, Hofth 8 S FPTE Cd WA 5 mg - ke B34 AT
170, A —E BE .

Cd X3t KA —E s, ki, 11
JitiFH 6 mg - kg_' W Cd*45d J5, EEESTSE ( Brassica
juncea L. ev. Varuna ) BARFIML FHSAOHC R R
1 T 43 500 bl X BE A 289% . 13.5% H118% 7,
£ CACL #kBEH 25, 50, 100, 200 Fl 400 mg * kg™
WEEER, EPREESFEMRE. ZEK . 48UEY R Bk
BB IR — VS ek T R
P ARG, TR Y X ik B s e A —
SE BT N7 ARBRFE IR 8 PR S A b s e
XF 5 mg - kg Cd{GYAE —EWTHPE, 78 Cd ¥R
25 mg - kg B 0 37 B G E W T M. R
SRR IF 32 Cd W PEIR T R %5 . A 52 KA
BB JF 2%, [0 Cd 3R 5% 95 5t {EH 8 % 4 0.02 ~
2 mg - kg™’ SR E AN 0.5 ~
2 mg * kg™’ 0L b 90% L B R T b g BE Vs g
(Cd < 1.5mg- kg, W (455 Yok ol 7 &
ISR FEMAEN T, BT IE R AR K,

M2 R IE AR B R, R
FEY AV T B 5 A s 38, 32 1 2 i A )
PR, PERE, B3 Cd” HRE R 6 mg - kg
i, FHRMSEFTRERY17%; BHCd
e BE BB, R SR R B A R TR
I mg - kg_1 Cd AR, —IBEJHIT SR 48 2R & i FFEAIC
16.3% ", Cd Al FHIF4EE a FIH-LE3E b WE T 1%,
Cd MR (2 ~ 12 mg - kg ), ME4EEK a &R
BMOR, FHEZE (P0.05), & KFEIE24.42%,
LR b RIRE /N, HRBENR 16.67%, HI4Z% ab
5 Cd SRR B E TR (P<0.01) P cd g N
50 pmol + L™ i, EPREFFRIMERE a KFARE, MMl
RE DK RE TR L Wi > X e I3t
7 Cd i (0. 40, 80, 120, 160, 200 mg kg™ ) HF
GERI, MEEE a, MR b, MR MR, HEEE
a/b AR I A . 25 1, ZRIT R,
Mep R A CdREMIG A Ur TR, Hifsg
RafIE b B RMABENAR 5, AR
H Cd X SRR RN R —, XS5
a5 ) BB g SRR
3.3 RIFEEFITEENT 4 Cd A & AR 4FE

HE 30 IT 2 b EB R M R Y Cd YR
i (GB 2762-2017) 0.2 mg - kg MOFRME, 1L
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+ HECd MR B TS mg - kg B, fE L IR SE
Z FN 75 G, A REAE R AR Cd W S B ORR A, 2
I HAECAH MK TS5mg- ke + B | Fh
M, T S AN AT IR H R R R A
P AR ME 2 — S Baker 25 1Y 9 2 % fH, R
MY R 1 E (T E ) P Cd &k F) 100
pg g U EREYF B SR, BT
TR Cd & BT ik 376 me - ke P, Jp % Cd BT A
®7mg - k' *, FEHREE N 400 mg + kg (49 Cd ALFEF,
HE- R md 5 K ( Sedum alfredii ) o I3 Cd & & 2
iT 3000 mg - kg L HZ AR, HHRIF Cd E
B, RBF 100 mg - kg, B Z A
BT Cd W BEAR T ax sl i 7 Bhge &
PR Cd YR FE Hy 5.34 ~ 50.92 mg - ke B, B[ IR
Hi BB Cd /& B 2.77 ~ 38.56 mg - kg, {H Y
Cd ¥ N 40 ~ 200 mg « kg I}, ENFETF3EH BT
Cd &tk 7.82 ~ 102.67 mg - kg ' 2, B, +
HE Cd iy FE S 52 T S M AR Cd 5 R i
. 1650 mg - kg B 8 AT ARAIE, H25 ~
50 mg - kg BFEATRGREAAS MFHIIE. F4h, &
SR 8 FPIF M 1 Cd =K T 100 mg - k™', {HF
IpiFR (1, 3, 7, 8) (403 ~ 9553 mg - kg ) fEAL
FE1L AR 2 W BEER b ) A RE AR B B EE ST R M
- Cd R A it (3856 mg -+ kg™ P, HLERR 3,
7. SAEALEH 2 Bk 87.57 ~ 9553 mg - kg, B
LT 100 mg « kg™, R, XEEALF Cd (15 HERE
WAL A

TE Ui 18 8 R B A e — D b Y A R
BAE RIS bR, Y E £ RBUSZAE NS
TG E MR B 5 2 AR BT A 16 PR TP L Rl T R 1k
JEZ I P — e AR cd mAE RSO T 1,
FORE AR COBA EM Y Y L MK cd
W AR IR Cd LR RE S, RO ML P AR &R
ML Cd, A B AR Cd Heis 2= 1
EERARIRE T, — LU B R R O — ik
N, R B A RS s KA K
T, RFLAASHIESE 4 8 RTINS 4
o HAN, s P R, Y d W
JE M 5.34 ~ 50.92 mg + kg ' I, EEE IR AN Cd
HHEZRECN 035 ~ 1.20, EIARIEERBIE
T AR A ED ST . AN, SRS T B
7% K& B, Cdik B N 1.23 ~ 43.90 mg * kg™ 1},
O IFEE Cd & B R BN 1.45 ~ 3.25, X445
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A T 54 X BN IT SR ST 4 R . B
#0028 0.6 me - kg Cd MREE T i Cd B
ZFr KBS VI RRAEIT R E R R
A 1.07. 1.69, Heiz RZE 510 1.68. 1.07,
SR, EREITR BB EE CAiE IS
T B BE IT S ) b B AT AR K AT e M, B B O SR
D A2 i S R ok, 7E 3 R R R T AR AR A L B
Cd VRBE BB IN, TFER 00w SR 1 Ak ia R 134
FIE R, 2Bl BB Cd ¥k B2 A 34 52w 1 RE AR
MIEEERER, EWEETE., X—M85H
JE ST 3 (0 5 1 AR ] L7,

P4, AOIr SR 1A Cd 2 5T ik 3|
156.03 pug - #k ' ( 3 Cd #k FF 43.90 mg - kg ),
M T R E R R (142 pg - B Y, T
K B 32 S )T P R A IO 3R 0 s S Cd i B
#1713 ~ 1501 mg + Bk ( + HECd ¥ JE 0.6
mg * kg ) PO ARG ACHR A i ol 3 B R
HEE (5140 pg - AR 1), H R R VR BE A RS
i AR SR TP R AT SR, A AR T A 2z [a]
22 o0, 5 — D FERENE CAdWRER S, It
AW RIEAL, T Cd R BRIk
B 38 )V R A BT 22 0 I 48 Cd WAL R
0.6 mg - kg™, FFEMEYEMITHK K,

4 L5t

Cd BB Al FEOTR F44s . I EE . AR
speaRWIR SR R, T, 8RR (1., 2,
3. 4,6, 7,8, 9) 7ELHECdKEEN 5 mg - kg
PIREAFEIG, 76 50 mg « kg BFPERAFIG, KB4
B CERR 6, 9BRAN ) 1E 25 mg « kg BHREAEIS ; 76
Cd¥HeJE R 5 mg - kg B, 8 FhIFsRmbke . BEE A
N, Xt Cd A —E WM 7= 25 mg - kg
T A NP 1 =i e O 7 135 B by N 1 5 o
(1, 3.7.8.9) MK a A FREGEHE, 725
mg + kg B

+ 3 Cd W= T 5 mg « kg BF, 8 AT Cd
AR, ANE TR Cd s Ry H FES Cd
i (TH) KT BEARZHYABRIE 100 ng - g,
BERPIIRT 1, BB RN T1, ANETH
IERY Cd B REMEY) . BARWEFERE. Hiz R
BURIN KT 1 A, (B 8 FiITseE E R KT
1, ELEB> 5 A 35 Cd 25 43T 100 mg - kg™,
M FS Cd BB KT 140 - 57, UL EL#
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Response of different mustard varieties to cadmium stress

FENG Hui-min', LI Hai-bo'", WAN Zheng-jie’, WU Hao', LIN Chang-hua', CHEN Xiao-yuan' (1. Henry Fok College
of Biology and Agriculture, Shaoguan University, Shaoguan Mustard Engineering Technology Research and Development
Center, Shaoguan Guangdong 512005; 2. College of landscape and Horticulture, Huazhong Agricultural University,
Wuhan Hubei 430070 )

Abstract: In order to understand the response and enrichment characteristics of different mustard varieties to Cd, and
to provide theoretical basis for the safety production of mustard and the remediation of Cd contaminated soil, through the
experiment of Cd stress in hydroponics, 9 mustard varieties with better growth were selected from 143 mustard varieties for
pot experiment in soil. The effects of different Cd concentrations (0, 5, 25, 50 mg kg_] for CK, treatment 1, treatment 2
and treatment 3, respectively ) on plant height, fresh weight and chlorophyll of mustard were analyzed, and the distribution
characteristics of Cd in mustard root and shoot were summarized. The results showed that: ( 1) Variety 5 did not survive in
the three treatments with Cd, the other 8 varieties could survive in treatment 1, most of them ( except for varieties 6 and 9 )
could survive in treatment 2, and none of them survived in treatment 3; their plant height and fresh weight did not change
significantly in treatment 1, but decreased significantly in treatment 2. The responses of chlorophyll a to Cd in 8 varieties of
mustard were not consistent, but most varieties (1, 3, 7, 8, 9)showed a downward trend, and it decreased significantly
in treatment 2. (2) When Cd in soil was more than 5 mg - kg_I , 8 kinds of mustard could enrich Cd, which can’t be
planted as low Cd absorbing varieties. Their shoot Cd bioaccumulation factor ( BCF ) was more than 1 and the translocation
factor ( TF ) was less than 1, and their main enrichment site of Cd was root. The shoot Cd content ( dry weight ) of varieties
3, 7 and 8 was close to 100 mg * kg™ in treatment 2. The shoot Cd extraction amounts of varieties 2 and 4 were higher than
140 wg * plant™ in treatments 1 and 2. (3) All of the 8 mustard plants were not really Cd super accumulating plants, but
their biomass was not affected when the Cd concentration was 5 mg * kg™ in the soil, and the BCF were more than 1, which
had a certain Cd enrichment ability. So, varieties 2, 3, 4, 7 and 8 can be selected to remediate Cd polluted soil below
5mg - kg

Key words: Brassica juncea; soil; Cd; stress; pollution; response
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