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AT 4 FH it A7 R 9 B AR PR A 1800 kg - hm ™, BEREMEWUKAE =, M AEMR Ry LR R4

SRR AEATIE 5 A B KA 5 Cd 5 77 i

RESHES:S141.4;X71;X503.231  XEktREE:A  XEHS:1672-2043(2021)06-1150-09  doi:10.11654/jaes.2020-1137

Effects of straw returning with different lime dosages on Cd accumulation in rice

YANG Ding—qing', LI Xia', ZHOU Ya', LUO Li—hui', XIE Yong—hong', WANG Peng', LI Xu-yi*

(1. Analysis and Testing Centre of Sichuan Academy of Agricultural Sciences, Chengdu 610066, China; 2. Crop Research Institute of
Sichuan Academy of Agricultural Sciences, Chengdu 610066, China)

Abstract: Straw returning is an important measure to improve soil fertility and increase crop yield, but there is a risk of increasing rice
cadmium (Cd) concentration. In order to study the rational utilization of straw resources, a field experiment on straw returning combined
with lime was conducted to evaluate the effects of different lime—straw treatments on Cd uptake. Treatments included no—straw returning,
straw returning, and straw returning with four lime dosages (600, 1 200, 1 800 kg+hm™, and 2 400 kg-hm™). Compared with the no—straw
returning treatment, the straw returning treatment increased rice Cd, soil dissolved organic carbon, and available Cd content by 18.1%,
28.5%~95.7%, and 7.7%~18.9%, respectively. Compared with straw returning treatment, straw returning with lime treatments reduced rice
Cd contents by 11.2%~44.9% through increasing soil pH by 0.15~0.85 units, reducing soil DOC and available Cd contents by 6.6%~
29.3% and 11.4%~38.6%, respectively. Straw returning with lime at 1 800 kg« hm™ and 2 400 kg« hm™ treatments significantly reduced
rice Cd contents (P<0.05). With an increase in lime dosage, the rice Cd contents decreased to levels below 0.2 mg- kg™, as recommended

by the National Food Safety Standard—Limits of Contaminants in Food (GB 2762—2017). Moreover, straw returning with lime treatments
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increased rice yields by 3.3%~6.2% (P>0.05). With a careful consideration of environmental impacts and economic benefits, the

combination of straw returning with 1 800 kg+hm™ lime is a high—yielding and ecologically safe intervention for straw resource utilization.

Keywords: straw returning; lime; rice; Cd; yield

FEFF & —Fh A ML) FEFT IR HH 4 e A
27 Fe AR R B8 A4 M 0% U5 R R S0 1) R it 2 —
TERG A AR R G , R AT 38 B B — 2 A B
R R FRICR BB T R 1R S 1
/W O WA B T S R O b o S AT E S 5590 i /N
1M, W58 3R I RS 340 FH A 3 A 34 77 1 ) B 2 1 4
Y% (Cd) AR AEE Cd TS ek B PRI RS FF
) Cd & i K 2w TAEWRFRL , B A1 8 F 0 0k
AR R 4 Cd SCH B A BIAS H 3 43 RE K
R T WEAE ) Cd 75 Y2 RS0 BB A, 75 A 34 H A BT
B e AR A UL (DOC) &, HXH A 4 s
1Y 5B 5 A A EEE W, L, R
A BRAS AT GE R A O ORI AR K Cd 5 e AU X
BT ER L e A T E X

Jita FH 3R B R — R SR R AR
T YR i, S e A KA R R R R R
A DLAE i AR 4 3 R 4 R Cd TB A A, A R
ARG RS 1 A A A Ak 2 T 3 P % Cd iy
el R ZE SR T AE R Cd B S g
R T, Jiti FH A7 K 1 500~3 000 kg - hm 2 REA R R = 1 3%
pH B, AR 1 AT 308 CA MG K Cd & i Heoh %
T34 FH B it — 2 St 14 A1 K T A SRy — Bl R R FF %
5 R R RS o e Ry S5O T R AT A e A
JK 750 kg - hm™ RERG AR AR B2 15 G + BEA RS Cd Ml
FEK Cd o Hd 2t A K & s R S R
BEFRFG SR UUTE , L e Al 5 BE AR FE U R A K
VA AR X B B0 575 R OC R W, 5 B ED IR
FEe R L 7E B WY R GE SE AL B IR AT
H A& T & HE A KL NS,

B R 77 e o Y 7 NI =3 A B s R AL
HR = R 22— WP e RR XU B 2 4 A 2 PE A .
P4 585 ek L R A A 450 s, 1)1 48 #k b
B YL S SR AR RN 34.3%, BRI R
JEFVER BV e A LU A5 53500 R 27.8% .3.9% . 1.4% Fil
1.2% , Hod gl B J5E X 4 1875 Yo [n] UL 28, Cd oy
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FFId FH 8 i A A DRt T o, LA SRy 32 DX R 4
Cd 775 G 1 SR K A9 22 42 A 7 ARl W] 5 20 K T 42
HEHR IR 5 S B 7

1 #MREFE

1.1 #F5E X

TR AL T AT o T A, 12 DX W P T i
Z AU X, A3 RRAE 16 CAEAfT AR 3 oK i
800~1 000 mm, JEFF 1 260 d LA | o {56 X 44 K
B R kB E S KRS L 5 k2
(0~20 cm) FEA FRAL AR 40T < £ 48 pH 5.52, %5 &
1.14 g-em™, A ML 31.85 g- kg, & 1.73 g- kg, 4=
W51.02 g-kg', &8 17.82 g-kg", 4 Cd 0.58 mg-kg ',
TR CA0.27 mg-kg' . WIEX LS Cd & &
PR BUA T S PR o T R b 1 4 T e XU 4 4
FRUEGRAT) ) (GB 15618—2018 ) F1 4% FH #1335 44 X
W 45 #2518 (0.30 mg - kg, 5.5<pH<6.5) 2 £ , F A% XU
DXl B B R KA /N2 A -
1.2 ikt

BEA R E ARk A L — RN E R A
KRR LR A A AR, H Cd Sl ok
(1.12+0.01) . (0.004+ < 0.001) , (0.003+0.001) . (0.18+
0.03).(0.11+0.01 )mg-kg ™o ZKFE 5 FP Ay 24 M5 HL
FE AL 2115, KRG T 20184E 4 F 2 HAE L5 +
R EM,S H 24 HBAR, MREEXTTIE A 15 emx20 cm,
BRI 2 0k GR H I O H 17 H o BT 5 d it
ANAK,
1.3 5t

R 6 AN AbHE . CK (FEFFA A ) L CKLo (F%
FFAA ) | Leoo (B #3488 HH +47 7K 600 kg hm™) | Lizoo (Ff
FFAE FH +47 7K 1 200 kg - hm™) | Lisoo (F5 #F 18 FH + 41 /K
1 800 kg-hm™) Fll Losoo (FEFF I8 H+47 /K 2 400 kg-hm™) .

G/ X R BEHL X L HE S, A b P A 3
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o CER S BE S AR B 2T IR T
1.4 HRRESNE
14,1 - SHE SRS 5

A3 T KRR A A A (o BEMR (1 1 SR
BRI ) SR S sIR A BURE 2R FE 45 /N X 0~20 em #f
1EZ 0. SIBRMIR R ALA RS % AR G5
A3 R WEASTRAY 43 i AR B UKAR b 4 O
PRAT A 5 e v HLAKk (DOC) 5 55— &84 £
1 H AR KTJE 3 2 mm F10.25 mm J& e B A H A 48 4
WE . 3 pH R FBR B THL (LK 1:2.5) W s A
ML ST SR ) L 5 i 2 o s — M I el 2 5 2 /UR
H,SO04 18 7 -2 e I QR I 5 4 85 R A NaOH 4%
fl—FH B BT L 7L E 5 485K A NaOH J5 fil— K 4G
JEDLIAE 5 B AR A DLBRCR T 1 mol - L 9 KCLIF W
PR TR AR 25 SR AR BRI E 5 4 Cd R
HF-HCI0,~HNO,(V: V: V=1:1:3) 441 S 511
WG RSO 5 5+ AT 50 Cd SR ] DTPA iR 42— 7 S 4
JE - R L 15 S0 2, i A BT el R e R
FHRUERE i GBW07404 (GSS-4) Fl GBW07460 ( ASA -
Q) AT RS o AREE ENSCRIE FN 89%~112% .
1.4.2 FHYIFE SRS S E

O3 T KRS AR B IR AL, B~/ NMX
BEMLI 10 BRAEPIRE , RS A AR 43 0 AR (25 0 FFRL,
F 105 CA T 30 min, 60 CHET ZE 46 w5 MR, K
FEAE AR Cd & 42 R F HNOs—HC1O.(V: V=1: 1) 14 fit— 11
SR T IR SO T (SIS, 4% /N DX KRG BT B
SN GETT KRG . AR EISCRTE N 87%~110%
1.5 R EHE A

K Excel 2003 F1 SPSS 19.0 % {4 %) 58 #4748
0T o R HLE R J5 2243 B (One—way ANOVA) |
Pearson Z: 5 F1 LSD 16 47 J5 22 53 BT L AH S 40 #r Al
L2 H A (P<0.05) . FH Origin 9.0 5 F/ERE . I
Bl R - BE bR 2

2 GHRESW

2.1 BHHEHTARAKAEST 115 pH K

3 pH SR L Cd A A M RN &R
Z—o MR AT, R FF A H ] R 43 pH, it £1
JRIN Fe e 48 pH, HBE 3 A K FH & 35 2 s
5 CKAH ., CKLo A 3 448 pH % 0.04~0.09 4~ B4,
ZS AR (P>0.05), F5FT b H G A 3K A B 52 T
j:ﬁ% pH %E%i% » Lisoo ~ Li2oo « Lisoo ﬂ] L24005L|\}Ej:i§g pH
5 CK A B3 5134 55 0.11~0.20 ., 0.24~0.46 . 0.50~0.69

1% WHART]

x1 BFEHTARARAEX L pHERNFNT
Table 1 Effects of straw returning with different lime dosage on

soil pH value

SrBE AT FER A
Qb3 A S . .
Tillering Jointing Full heading Maturation
Treatments
stage slage slage stage
CK 5.55+0.03d  5.54+0.03cd 5.51+0.03d  5.53+0.05¢cd
CKL,  5.47+0.04d  5.45+0.03d 5.44+0.03d 5.49+0.04d
Leoo 5.73+0.03¢  5.70+0.05¢ 5.71£0.03¢  5.64+0.05cd
Liaoo 5.96+£0.06b  5.95+0.10b 5.97+0.06b  5.77+0.06bc
Lisoo 6.23+0.05a  6.11+0.02a 6.11£0.09ab  6.03+0.15ab
Lasoo 6.32+0.06a  6.20+0.07a 6.15+0.09a 6.07+0.16a
T BT R /NS ORI — A B AN [ 4 3 ) P<0.05 7K F I

2. T,

Note: Different letters after the numbers indicate that there are
significant differences at the P<0.05 level among different treatments in
the same growth period. The same below.

1 0.54~0.77 4~ B A, 5 CKLo &b BE 43 91 $2 75 0.15~
0.27.,0.28~0.53.,0.54~0.76 F1 0.58~0.85 I~ H.{i , 22
ik i 2 K- (P<0.05) , {H Ligoo 5 Laso A0 FR[E] 22 AN
3 (P>0.05) o X2 R MR I8 B S 7E 3 fif ol # vh
Dy B FLIR \CO- 55, fE—E R E Pl 4% pH,
T Pt A K U e AT 28 v 38 pHL.
22 BHEHTARAKAEX TEDOCEEM T
FH 2% 2 AT, DA KRR 23 BE 31 B0, B 0K i fy
A0 3 A 3 DOC % i (1 28 Ak 35— 3, B Je 14 hn s s
DIt T R o e T BT I B R
1, 7 46.28~70.08 mg - kg o 7 M R, A R
FFA FH AL PR+ 3E DOC 5 5 2 I 25 32 5, #1250 i B
TC it A < ) 2 P 14 10 s 2>, DA A 3 AN Jit A K
(CKLo) &b ¥ f5 i o M4 F CK, CKLo &b H i 45 1- 3¢
DOC & AR IR BE M 28.5%~95.7% , % = B W 22 71
ik B R 2 7KK (P<0.05) , Looo  Liaoo + Lisoo FH Lasoo 28 FH 1

R2 BHEETAEARAENTHDOCE BRI
(mg-kg™)
Table 2 Effects of straw returning with different lime dosages on

s0il DOC concentration(mg-kg™)

R T
Tillering Elongating Full heading ~ Maturation
Treatments

stage stage stage stage

CK 34.65+1.09d  39.88+5.63¢  46.28+6.24b  33.15+2.87b
CKL,  67.80+4.40a 70.08+4.35a  59.47+2.86a 46.22+5.70a
Leoo 59.75+4.29ab 65.46£10.77ab 53.19+3.21ab 39.88+2.27ab
Lo  56.32+2.75bc  59.25+2.64ab  52.09+4.78ab 40.19+1.09ab
Lisso  49.33+5.99bc 52.80+6.43abc  47.80+3.04ab 39.90+4.44ab
Lawo 47.94+3.45¢  49.79+6.95bc  45.75+5.93b 38.17+2.03ab
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HEDOC & &7 BN 14.9%~72.4% . 12.6%~62.5%
3.3%~42.4% F1—1.1%~38.4% , Lisoo Fl Losoo L0 FEFR 73
H 25 535 B KT (P<0.05) . 5 CKLoAh FRAH 1L,
Leoo+ Lizoo Lusoo 71 Loseo 40 BE 4= 32 DOC 75 5 43 5] ik >
6.6%~13.7% . 12.4%~16.9% . 13.7%~27.2% 1 17.4%~
29.3%, Lisoo F1 Lowoo R0 PR 3 A= 1 25 S 34 3K ) Wb 3%
IKAF- (P<0.05) , 18 Lisoo 55 Loso A0 PR [B] 22 55 AN i 35 (P>
0.05)
23 BHEHTARAKAEN TECIREGTRS
SENFM
2.3.1 X3 Cd & B

e 3 MR E N AS R A R 3 Cd i
B . 5 CKAH b, RS FF 38 HH &b BRAE — 2 FE B I
BEPE R L4 Cd & &, H AR K 3] B 2 KOF (P>0.05) .
J7 2253 AN R A B FH oAb B ) 2 St AN i
(P>0.05) . X VLA, 1) Cd¥5 YA FH s N Cd & & & )
FEAEA R T 158 Cd B R, (0 LB AR A 78 Ja A P 9
NTEN
2.3.2 X EHEARUGS Cd &=

T AR Cd IR KA PR AT B2 SR FH Y 32
PO . R4 H REFRA B ] R R A RS Cd
i, 5 CKAH LG, OKFE 43 BESI B2, CKLoAL FE Y
TS Cd B iR 7.7%~18.9% , 25 Fe ik B E
IKF-(P<0.05) o FFF 4 H L /1 K B R A 1= 384 %K
A Cd %, 5 CKLoAH HE , Looo + Lizoo « Lisoo R 12400 20 BH -
B R Cd % & 5 0 BEAIR 11.4%~13.6% . 19.0%~
22.7% . 26.2%~34.1% 1 29.5%~38.6% , H: H Lisoo £l
Looo Ab B 22 73K 12 2 7K (P<0.05) . 5 CK A EL , 7%
T3 FH il A 0 A 3 HP R Looo A0 B 43 A 6 101 4 18
F RS CA 5 B MEHENINAN , Lizoo \ Lisoo T Losoo R0 FR 4 34T
B Cd 7 4 ) FEAR 5.4%~12.8% . 15.8%~21.6% Fi

xR3 BHTHTARAKAENLEC
ESEMNFM(mg-kg!)
Table 3 Effects of straw returning with different lime dosages on

soil Cd concentration(mg-kg™)

x4 BHZHTARAKAEN T EAUS
CdEEMZM (mg-kg™)
Table 4 Effects of straw returning with different lime dosages on

soil available Cd concentration(mg-kg™)

SrEE P Fr R ]

Maturation

Qb B

Elongatin
Treatments gating

Tillering Full heading

stage stage stage stage

CK 0.37+0.06ab  0.39+0.04ab  0.38+0.03ab  0.39+0.04ab
CKLy 0.44+0.05a  0.42+0.04a  0.44+0.05a  0.45+0.03a
Leoo 0.39+0.06ab  0.37+0.05ab  0.38+0.03ab  0.39+0.02ab
Liaoo 0.35+0.03ab  0.34+0.05ab  0.34+0.04ab  0.35+0.04ab
Lisoo 0.29+0.04b  0.31+0.05b  0.32+0.07b  0.33+0.04b
Losoo 0.27+0.03b  0.29+0.03b  0.31+0.02b  0.30+0.06b

fb IrEE Er e Fr R ]

Tillering Elongating Full heading Maturation
Treatments

stage stage stage stage
CK 0.59+0.07a  0.57+0.05a 0.59+0.07a 0.58+0.04a
CKL,  0.61x0.03a  0.60+0.04a 0.61+0.08a 0.63+0.09a
Leoo 0.61+0.03a  0.62+0.09a 0.62+0.04a 0.62+0.04a
Li2oo 0.60+0.10a  0.61x0.02a 0.60+0.03a 0.59+0.10a
Lisoo 0.61+0.04a  0.59+0.03a 0.59+0.10a 0.61+0.08a
Laaoo 0.62+0.08a  0.60+0.04a 0.62+0.09a 0.63+0.03a

18.4%~27.0%.
24 BHEHTABAKAEXEK CIEEHNFM

i 1 TN R RS H A e R SRR P Cd B
BN 5 CK AR EE , CKLo Ab BE A F oK Cd 5 BE R &
18.1%, 2% 5% A & % (P>0.05) . 5 CKLoAb BEAH H
Lo~ Lizoo Lusoo AT Losoo A0 B 2K Cd 75 & 43 51 B A%
11.2% .26.5% .46.9% F11 44.9% , 1 Ligoo Fll 1200420 BE
Cd &R 2 2 (P<0.05) , FK Cd & I FRRE(E %
4 E ZARUE TS Y BR E ) (GB2762—2017)
0.2 mg- kg™ AIHRIEFRAEL , {H PR A~ A Bt FH 22 7K~ 1] 22
SRR E (P>0.05) . 5 CKA L, F5 A8 H it A K
b IR HRR Looo A0 FFFTA Cd 75 A M AP, Lizoo  Lisoo
T Lasoo A0 FRAF K Cd 75 1 9 59l B IS 13.3% . 37.3% Fil
34.9% . & BAFEFF A H it 47 K Ak B Cd i) 35 SR Bl
A Bt FH i B = i B P ARK K

<
~

a

_SLJr_Pah

I
i

ok Cd it

Fi

Rice Cd concentration/(mg-kg™")
=)
io

i

o

(=)

C K C KLO Lfaﬂﬂ Ll 200 Ll 800 L24UU
AbF Treatment

ANl PR A B ) 25 5 2. 35 (P<0.05)
Different letters indicate significant differences
among treatments(P<0.05)

1 FEFAZEATARAKRAZENTEXK CdEERFM (ng-kg ")
Figure 1 Effect of straw returning with different lime dosages on

rice Cd concentration(mg-kg™)
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25 BHLTHTABAKAEXN KB E R EHEAEK
FSES: A

FH % 5 AT, A AR B RT3 K Fe =1, 5 CKAH
F , CK Lo Leoo « Liaoo « Lisoo A1 Lasoo A2 B £ 7= 2 43 51 #2175
3.3%.4.6%.5.1%. 6.2% Hl 5.1%, & 5 & & & (P>
0.05). JrZEor BN, FE Rt A OB FEVa Bl , Bl
A7 B it P S SN, KRS 7 B S N S BRI Y
B, Lisoo b PR A 1 o 5 A5 FF I8 Rt A7 K CK Lo &b
FEAH HE 5 Lo« Lizoo Lasoo 1 Losoo 20 B F4 72 43 901 45 755
1.2%.1.6% .2.8% F1 1.7%, 2= 5+ ¥R .3 (P>0.05) .
BB S T I K CK>Lisoo>Lasoo>Lizoo>Leoo>CK Lo Ak
P T REFT A FH A BRAEOR B 45 S 3R Tk 48
FREFF AL H CK AR, 22 FHAR B 2 (P>0.05). b
2GR RS FF A H it A7 KA I KR e
JIIRRIERE NGt ey o CI P O T
26 BHETHEARARBEAKMRHET LEEFNE
KB K S

F AR 6 5 AR R & A KB T - 58+ 5 7
K Cd AN WFE 6. Mk BE, LR T, +
4 Cd i SRR Cd & RS ARG, i 4 3% pH
DOC & it AT 30 Cd & i 5 R5K Cd & A7 76 404
BRI SEE, Horp, 35 pH 5 RK Cd fr i B & T ¢
(P<0.05), TIER A Cd F R 5REK Cd T BmAAED

FIEA R (P<0.05) . Ah, HIEARA Cd 5 pH B
MAH X (P<0.05)

3 g

3.1 X+ pH. DOC. £ CAREBHESEENZIN

i G RS FEESCE D Ve R Sl 5% 4L 5 2 e
2 T 148 pH . DOC & B ME 4 8 Cd S HALHE A
AN, AW R AR IR HORLA RS T
T3 pH, AT IR AFPIBF Y R W] ORISR SR AR AL
AT AR R pH L, B SR 4 RS R pH AR S T 0.3~
0.9 4~ L7, 5 A B0 A5 FF 18 B AT FAAIK 4 458 pHL e it
A KB A3 pH, HLB 2 A K A S 04 38 i i 42 7= 1Y
SR TS SR A REAIRSFF A ALA & AN
K 7N 22 RS FF 35 i 12t 185 38 40% LA b A HLEL 43 LA
LR PR N E SRRl R &k
KER/NrFAPLEREY ™, b, s 1, Cd
T3 23 B 2R 2 WA LR | B AR GHAR 2R 20 A LR
TP 2SS M 55 /0, A 43 b it AR Ak 52 M) Sk 25, 3 SR iR
W) i I REFRAG 435 pHEY 7 K S B 4 o, B it
AR L pH, H 3 pH B A Bt F S 0 B2 g i v
i, B2 RRKE .

A 56 2 BH R AT FH AT 34 in 4+ 38 DOC % &, 38
Jovvi P Wi Tt A P S (A BT e | 3K 5 R A3

x5 BFHEHETARAKRAENKTE~EREAHRER00

Table 5 Effects of straw returning with different lime dosages on rice yield and its components

b3 AR R SURLEL

SRy

G THE

Treatments Effective spikes per area/(10”+hm™) Grain number per ear  Percentage of productive spike/% 1 000—grain weight/g Actual yield/(kg+hm™)

CK 225.69+6.39a 174.00+5.00a
CKLo 218.72+9.14a 175.67+1.53a
Leoo 219.35+0.88a 176.33+1.53a
Lizoo 221.39+3.83a 178.33+4.16a
Lisoo 224.94+9.39a 179.67+2.08a
Lasoo 222.91+6.08a 177.00+8.72a

79.9+0.96a 29.48+1.19a 8299.12+276.07a
81.32+1.03a 30.35+0.44a 8 576.92+380.53a
80.98+2.39a 30.75+0.48a 8 678.53+320.44a
80.95+2.44a 30.56+0.51a 8 718.33+343.14a
82.23+0.21a 30.53+0.77a 8 813.20+433.29a
82.09+2.42a 30.27+0.65a 8 720.40+136.44a

*R6 TERTFHMF/AKCISEHEXEST

Table 6 Correlation analysis between soil factors and rice Cd concentration

T Trems 4 pH L DOC L Cd AT Cd fikcd
Soil pH Soil DOC Soil total Cd Soil available Cd Rice Cd
4 pH Soil pH 1
+ 3 DOC Soil DOC -0.16 1
+ €4 Cd Soil total Cd 0.27 0.31 1
A Cd Soil available Cd -0.67* 0.39 -0.24 1
TSR 75 i Rice Cd -0.88* 0.38 -0.19 0.71% 1

T R B2 5 PE (P<0.05) 6

Note: * indicate significant correlations at the 0.05 level (P<0.05).
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FELE R —F, X AN HLY 8 DoC
B F LRI Z —  FEFAE y— AN LY i, &
AR B AT R PR A, it A 3 7R A R rp
ROCE B 53 ff, — 3 20 TE B N0 i 31 R <
o, 5 — A oT R W ER B AE HHE R A P
AT A AP0 HR B S 3
RO AR U T A ML A A B DOCRY, F
34 FH Tt A7 K BEFAIK 1+ 18 DOC & i 2 R A1 K it
A 35 AT RGN - S R P B AN S T R
T I DOC A1) F k0037

T 4R Cd R A RS S R 5 AN
Yy | HEFREE A F (I pH A1 DOC 75 45 ) A e,
AT 25 R FR B, ) Cd V5 LA U N Cd % 2 5 i
FHEAT FIF 18 4 RG240 CA R it A K AT
SRR A ACE Cd o &, HAICRBES A R
STy S B UL Lo A1 Loaoo A0 BERR CARR 2
o X 55 P AEOE BUER T B AR BH T VERH X Cd V5
YL T R (9 /N DX 36 A FF 34 AT RIS 4 49 R
Cd i 5 AN [A] , A] eI R A AR G 00 i A /N A2
FF CAd &R 1,12 mg- kg™, K5 1 BOFEFF AL HH BE(E A5
FFHp 42 14 Cd 37 V38 20 R HH -39 epr | DA fofF 1 458
Cd S HARBES O wE Ay Hk , B FF A B S L6 gt
T v R TR AT AL TR S W o A — o R B b RIS A
pH, S8 3 A RS Cd S hn . Bt 47 7K 7] $2
1o - pH, 38 0 S AR R RIS A Y B R, (R R
T BERAARXT Cd B+ By W B s FLUR, BT R R
1%, 354 VI L J2 i Cd 85 155 COY i OH 455
A R 46 Y U A A S DTUE L A R 3T Cd T
B, 22 1M A A1 398 Cd A iR
3.2 xtFEK T Cd S ERZNE

AR B 26 B, i FE I8 B TC it A7 2K RE R AR A K
Cd & f o B HE 2 SF0F 5% 22 B, K R A% T It A1
KA B 5% 22 REAdORE K P Cd & TR 50% . A3 v
FE A 5 A K BCi B REARRT K Cd & i, BB A
JR AR IR Cd &R 1S, B R TFIRE (R ML
SRR &I RYR &) (GB 2762—2017)
0.2 mg- kg™ AARIEFRAE A9 F-F2KF- o X AT B R T
Feik Cd &85 14 pH . DOC & A RAE Cd &Y
FETERSUT (AR S, A B it A BB S 35 3 v 398 pH,
FEAR T3 DOC & it A RGE Cd & i, fifi 3 Cd Y
A= PR R AR, T REOK 9 Cd % . AR
R /NG FEFE B MGA H R AR IO IR K 1 Cd &
IR RS Oy I (AR 45 SRR ), s

FE /N ZZRE AT Bk i H BB S PR AR OK Cd 7 &, B
Jirt R AT R A /N2 RS AT Cd 3 e BAIC L, AR 0.179
mg - kg™, A IR /N E A Cd &K, ik
1.12 mg-kg ™", & Cd % 2 B RS Al A I T AKX Cd
BRI .t AT RE A AR A FH I 25 14 38 DOC &
T34 00 3 Cd /9 i, AT 2 2E /K A8 X Cd iy i
G
3.3 MABEEREMRBEZRNZM

TR B RS T34 H BC Ay IO KRS A — o 1
FEAE R, A5 R SN X3 0 2 B A E Y Y 4
FVE TS Y s b KR ™ B DARE AT O Ay I A B d5e
15 b FF ER A FH A 3 VR 22, ANt G R A B ) R A
B AECIESE 4 a R VL VYA TR A it A0 K RIS 134
XUPR 28 HH [) 36 2 BH it A RIS 3 FH 3 J 2 9
TR AR R, H A HAA W R B R 0
X B A B JE R AT ORI S K e AL B
LEFRIUE BB ST AR Syt HOR R FF IR
HH BB S 1 e R 5T, B AR T IS o, W LR
BALBREE /MR R BE ) PR KRR R A K
A FH T fiths A DK 384 T 7K A = o DU) 2 DR SR A K B 4 1
- B R A S A BETE 4 , $ = A HILUE T A0 1 4
FERTING DR e 3 1y R 7N iR H ) RO = )G
WA KRS G AR R RN R AR 1) A b ) Bz, 14
IKAF P A 25 R R ] I8 H O A7 K
AR TR 3G AR R A AR R N IR
2, 1X Y Singh S TE RS AT I8 FHAE A P9 X 7K AR Y
B PR AN B SR A5 AR

4 ZEig

(1) FEFFIA HH Pt A7 4 mT 38 e A A48 v 398 pHL
FAR 138 DOC & i A 20 Cd & 2 55 J7 1 B IR e
K Cd %5, H Bl A KR & 038 IR K B Cd 3R
i3, B2 ROKE, DURS R A H i A7 K 1 800
kg-hm™H12 400 kg~ hm 2L FFAHRAE

(2) T FF 3 HH C i A KA ) /K e = s 1 L {2
AR NI A R

(3) PR FE L 4 F 7 ML A 7= A B R R TS A
S FH it A7 2 A B A3 FH 4 1800 kg - hm 2, BE AE et
IKFE i, REIRFEAR AT DIEA R4
(1] 9538, Wbt BOA R, 26 . RAFI FEL 49 322 7 PR A5 A I
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