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=A I

B, RoPsD, Fai’, A5, AAK, FEF

(7 VIR R T SR E A ST =, ) TR A X ER e PRI SE AT, IR 5410065 2 KT 2 Fapk
e, AR 434025; 3 FETUBTE RS, BT 530001)

B E. NS ER A (Arbuscular mycorrhizal fungi, AMF)XS A TRAR(CAMMA FVEH S HALEE, R KM, FIH
MK TR B TR (AMF)BE P A AR 28 55 (Funneliformis mosseae, FM). MINHRIHIZEEE(Rhizophagus intraradices, R1). HiZRBR¥EEL(Glomus
versiforme, GV)HHTHEFMAL, 53 776 Cd Ml FHFD AMF SRR K L SGAHEE . 9SSRI, 4550 AMF GBS D
FUGE Cd AT AT ARG, SXTRARLL, HeR RS P IR E g 19.09% ~ 27.98%, MHIEIN 12.18% ~ 31.06%, MH4kER
AT & i SPAD BN 8.55% ~ 9.36%, M1 I FIAR 2 A4 P 40N 20.08% ~ 31.41% ., 12.24% ~ 24.12%, F KA s 53 il 7.08%
~32.12%, PTIR R LB S =N 30.26% ~ 46.05% $EFALIRE A AT L Cd 2T 68 ~ 105.97 mg/kg, 3% i T4 BEAL 1 (42.20
mg/kg), HRER Cd FENT 113.07 ~221.47 mg/kg, B3 X RAEE(46.47 mg/ke), HRAR Cd ST LB, cd PhHa TR
[l AMF RS RATP= A s A5 25 57, o, RIS PRk . MHRAEHERUN A, 2 GV bR T &%, 2. M E R
PR Cd Eitfem. Cd il FHeAr AMF BEREZE TR, REREDEAER, REas. 2. 2R, RIFER T AT
Cd P I A P AT AR A PR 428 Cd A RSRIMERAEN, 78 Cd 15 485 b HA VAR A .
KB MBRARECR; AT s oY HHEER

FESHES: S154.4; Q945.79 MHERFRERAD: A

Effects of Arbuscular Mycorrhizal Fungi on Growth, Photosynthesis Characteristics and

Mineral Nutrition of Arundo donax Under Cd Stress

TENG Qiumei', ZHANG Zhongfeng'®, LI Hongyan?, XU Guangping', ZHOU Longwu', HUANG Yugqing’

(1 Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,
Guangxi Zhuangzu Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi 541006, China; 2 College of
Horticulture and Gardening, Yangtze University, Jinzhou, Hubei 434025, China; 3 Nanning Normal University, Nanning
530001, China)

Abstract: A greenhouse pot experiment was conducted using Funneliformis mosseae (FM), Rhizophagus intraradices (RI), and
Glomus versiforme (GV) of arbuscular mycorrhizal fungi (AMF) to reveal the effect and mechanism of AMF inoculation on Cd
stress tolerant of Arundo donax. The results showed that under Cd stress, AMF inoculation significantly improved the plant
growth, compared with the control, plant height increased by 19.09% — 27.98%, leaf length increased by 12.18% — 31.06%,
chlorophyll content SPAD value increased by 8.55% — 9.36%, biomass of aboveground and belowground increased by 20.08% —
31.41% and 12.24% — 24.12%, maximum net photosynthetic rate increased by 7.08% — 32.12%, and P content in roots increased
by 30.26% — 46.05%. After AMF inoculation, Cd content in Arundo donax was between 68 - 105.97 mg/kg, significantly higher
than that of the control (42.20 mg/kg). Cd content in roots ranged from 113.07 to 221.71 mg/kg, significantly higher than the
control (46.47 mg/kg). The effects of different AMF strains on plant under Cd stress were different, for example, RI treatment had
the best effect on plant height and leaf length, while total N, total P, total K and Cd contents were the highest under GV treatment.
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This study showed that AMF inoculation under Cd stress can promote the plant growth, enhance plant photosynthesis, increase

the absorption of N and P and K, and enhance plant absorption to Cd. The Arundo donax-arbuscular mycorrhizal symbiont has a

potential application in remediating Cd contaminated soil.

Key words: Arbuscular mycorrhizal fungi; Arundo donax; Cd; Pollution; Soil remediation

Bt T [ Tl Rl Y s % e, I 4R TS
Juiblok ™ E , o R(Cd) A YRR E R
LR, Y EECCENE S BT RE P B
AR MR FEPERE A AN AT R RN A 3l 5 SRR
AR, 2E AR E SRR E] 16.1%,
Bt y5 JolBARRIA 19.4%, Cd S0 ARR R,
KE 7.0%° HAT, X Cd sy B E ol
FEECE I, 22BN I T T KaE e . Xt
Cd V54 HIERE M A B S YE & 1k
BN, DL A T RS Y - A e A
FIERATAAE R BRI S8 5 it AU 5k
ARy, M H SR R ks g is W
Yy E SR A ) A T AE B SR R H TR PR
250 55 . A kB R E B (Arbuscular
mycorrhizal fungi, AMF)Z&—38) 201 T H IR AL
FLIE, AIRYREHAE S RS 90% 1S SRR R
TE R RIIEAARD), B 5T, P 4@ 15 e e,
HeRh AMF ANURE B35 (e SER XA, B . BREE0 R
JCE R, T EL AT UESRAE Y AP P T AMF
RIMEYVIR RS, W42 T E 4 R XY R &%, 18
Y E 4 JE TS Y R HE P BT A7 fE ) g R e Y B
AMF 8 3 85 0 4 R I R iz, (e 4
B, NS B RS ik
T L3 Cd 5 G MR AEIR, B ah2E2 it
5T ML AR B X Cd {5 Y b X 3 A FE 4 g 2%
(Solanum nigrum) . VE4-Hi¥(Plantago ovata). %
¥ (Lolium porenne). a5 K (Sedum alfredii). WM
B (Pteris vittata) . FK(Ipomoea aquatica)35 W2l
WL BRI BRI R, Xk SR R AR PR AR I
IEHE T HEYRT 148 Cd B VE R . AR IX SEAH YY)
X+ Cd BABGRRMHERE, H2EYR/DN, BE
HENE, P, TRk AR R . B ER
W2 R 14 R B %) A 400 PR R e A AT T S G R
SHAFEEREY,

i1 (Arundo donax)il s “FKFAT”, RABLSAT
J&, SRR AR | M WY, TR TR
P LI G I X, BAAYER. RRKIK.
T PR R AR B R, P E 4R Cd.
Hg HARBNRE £ mMABA 20, fEEaEimg

B B A i DX S o AR A ] RSO R — P2k
(T B, XHMEE LR B BUAE RN, AT
TEMEE L5 Cd iSRRI FRy, HARKAFRZHEER
N, AEYRRER, IR Cd 15 QSR R AT RIAR
A AE N, AFFFELL AT A OFFER SR, SRR
AR, AP AR AR I A AN - 1 Cd 755436
Bi, BROHE Cd il FHERh AME WP RKAR |
JCEFHE . UBUE SR, LIRS Cd Wl ry 2, AN
B RE  EIRACE A BN AL, DU N
e Cd 5 I IR IS %

1 #RERE

1.1 iRXIewr

TR0 BT FH 7T R AT 2E 8 o A b A R Y A
Wi RE (Funneliformis mosseae, FM)., AR ¥R
(Rhizophagus intraradices, RI)., HiFRERPERL(Glomus
versiforme, GV), Tl IG5 T RAMEL 2 B A P 5 7%
IR BT . RN TR, F) 8 S Xt 5 771
ST B SR (R KA W U EE 3R 2L )4
A, 8538 E HTHA R AR R S A 1 WL ME
MRAREL, Hrh g Al A 20 ~ 30 M. 125
HHER AT PRI IR X AT, 1 0 2 BR K
Yok, PR BT 48 h, Bl 2 )54 M. +
B pH by 4.84, AHL & & 43.1 g/kg, &% 2.1 g/kg,
2 0.54 g/kg, &8P 5.15 ghkg, BT I
BHEZ#(30.5 cm x 30 cm x 25 cm) .
1.2 REigit

RIS 4 DMEFACER 2 A4S Cd Ak
(4x2), $EFPLEIR) 501 A E VHAE N T (FM) . IR
B8 (RD) . HIRIKET (GV)FIRFERN(CK); Cd B
WAL 0 mg/kg F1 50 mg/kg PIRHKF-, 15K
SERMHLX T, RN 4 NEE, WA 1
PRI IRIAET PUAR Yo i e R N i AT
AR EAHOIREE | H IR IREE S5 73% ~79% . 1 670
h. 19.3 °C. jRERATE] 2016 4F 6 H 2 2017 4E 7 H .

B A 30 cm x 32 cm x 27 cm YHBIEEE T
0.5% KMnOy IR R THvE T, T, HAY
1/3 IRFR K 4 . B, BRI 20 ¢ &A1
il ( 2 20 ~ 30 M/g) . W22 BORR YA B
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Nt A i R el WO L o= eV SR K NI N =
PTG KRR 3/4 b o X RRALFE A R AL
T 3 Y08 () TR AT 20 g e T TR A TR R ZE 0
DARIIES E 04 TR 4RI A Ak 25 6 A A 241 B — 3K

XF iR 4 B fh b 3oy HBCE 2 4> Cd Kk
PH: 0 mg/kg 1 50 mg/kg, 4rH|LL —Cd Al +Cd Fim .
B8 Cd IR (CASO4-8H,O) L il i — 5 W BE IR A
Bk, 43 Cd™ &A% 50 mg/kg, LATCH
IKAVEN 0 mg/kg Cd** SiAbH . HAMHESR 4 K.
1.3 MEHRR T X

TEFEACEE 8 S H e, A RO bR = RO
PR . I GE o IR AT B A ZE SR 2 A
Gy R M AR RN ZRER 5y, KRR JE e+ e,
FeH FRK e T, B R uRaE T, AR
FERGT RO EERSITAMAETE 120 'C FAE 30 min,
85 °C THLTZEMEEGHE, IHHAEYE.

a2 AR AN AE SR SPAD-502 M43
M AL (H 7 Konica A ®ND)IMEMX IS ESE
(SPAD ff); 7F_L-7F 9:00 M5 , I s ik 4 1 AT
AL E AR S5 R 0 (R  ) BEAE P it R, I ke
MR KU BEASAREE 2 Bk, AERRIGE 4 Font,
BRI 4 A SO SA(E

Y N, P, K Al Cd &80 : Kt T 0ty
FEFIANE AR R, FH NaOH U —#H B b L (2
i . H,SO4~HCIO, JHAL-JLIKE AL . NaOH fififzs -
I CREEL I E P AT 4k, &8, amaaE",
FREL 0.3 g ByiemymaAe T 120 'C R LA “HNOs-
HF” JH AR 2 R 5 v e o e ek e A T i, MIH
H SRR & 55 B IR & OB I% X (ICP-OES,  Optima
8000, Perkin Elmer, USA) M@kt Cd HefE
H AR P Cd P,

A R R B E . SR LI-6400xt {45
HOEAIL(LI-COR, USA)XS 2 A7 - 47 i i iy iy £k )
FE 0 AR B 67 R A A AR — 35 H T U Ay
A, IR R FHARAE R A B, b B 3 Bk, T
SE I PRLT WO TR (LI-6400-02B), BEE R FHEIR N 2
500 pmol/(m™s), YA SR SIBEEE A 2 500, 2 000,
1600, 1200, 800, 600, 400, 250, 150, 100, 50,
20, 10, 0 umol/(m>s), M 25 °C, FHXTIEEE 70%,
AN CO, YR JE 9 380 pmol/(m?s), i KiFHGE AR |
TURIGHR | DCRMEE AL PPN R A S AR PR R AE A
£ 268 IE B R A T LA P
1.4 FiELE

H Excel 2016 ics& Fiw) 20 ab #REHE LU K AE A 5

SPSS 22.0 GEit ik xitkem . . HFE . SRR
. AR, TRERSRGEA . 2. UL
Cd W AT I 2250015 5% KR LSD £ Hk
(o7 6y 45 ALb BT A (2 [ ) 2 5 B

2 HBREHSH

2.1 MAEEREREM Cd BN BT ERKHNEIE

& 1 i AMF I Cd Bhexd = ke . i<, o
BE . SrEERCRIAE Y B A . R AMF X P TR
AR EA W HEH . T Cd(50 mg/kg)
WJETE CA(0 mg/kg)in, HERhALB AT .
KAy 2 TR AL, ST0 Cd Wi n), Hefpib
FITRR R T BT 11.95% ~ 33.29%, K380
TR TF 3.14% ~ 4.77%; AN [F) P Ak B e AT
FKHARIE, 0 RIS FM H GV b33 )bk Y 2
SR (P<0.05), MHEAE RIACEE T &R,
FM AbBEVR 2 o 47 Cd WRia s, R AREES AT Bk i fie
B, X RN B 27.98%, GV AFIRAG, xRkt
P 19.09%, RI. FM . GV 4b B[] (125 SMR 535
3 AP AL F I HE FE A T 12.18% ~ 31.06%.

A Cd AP, 8 AMF X P47 i it 58
Ay EERCY AR TR, 24 Cd &80 0 mg/kg B}, Y GV
Qb PP P I N i TR AR B, RI 4B G 2R
FAREEFPAOHE ;T HERR AL B A 0 53 BERR 8 E FARAIK,
RIAbFH R M0 15 %) 40.91%. 24 Cd & 50 mg/kg
BF, PEATISEAE FM R GV AR 2 48 38 8 TR 4% Fh
AL, AT BERUNAE GV A5 %) R b B ELAT 5 3
FE5to AU, AMF X POA7 AR5 i R ER R R 2 P 28
AT 25

G Cd BT, 48 AMF AbBE = 71 b 3R
FRAY R WE S T AREF AL PR (P<0.05), A Cd i
AT, A5 TR A B M AR A i 5 AR A Ak B[] 35 L
AR EEF(P<0.05), FHEiEERM A RI(31.41%)>
FM(27.27%)>GV(20.08%); R R AW E7E 3 APk
FT 49 008 3 5 Tk B A B, 45 TR A B ) 38 i A
12.24% ~ 24.12%.
22 MEEREEMN Cd BhENEIHEERE

954 i

& 2 Sk Cd Wipift FHEFD AMF X P b 2
FHXT E B (SPAD fE)WREM . 53R B, KRB Cd
R AMF P AT A SPAD B 535 i T AR A Ak
H(P<0.05), I N GV(52.98 mg/g)>RI(52.38 mg/g)>
FM(52.05 mg/g)>CK(49.48 mg/g), iR AMF n]
IS ATt e R o . 2 T Cd &5k 50 mg/kg
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OCK @FM ORI GV
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50
Cdf & (mg/kg)

SrEERT ()
O = N W e N NN

Cd# 1 (mg/kg)
30r
25+
20f
15+

10

H EFRAYI ()

750
Cd& & (mg/kg)

(CK: ARIEFLLIE, FM. FEVGEINREE,

A L
fzo

50
40F —T

35t
€30-
L2 25+

= 15¢
10+

CdFiE (mg/ke)

0 ' 50
Cdf it (mg/kg)

WALV (2)

50
Cdfrit (mg/ke)

RI: MAMRMAER, GV: HRREE; ET/NEFEARZRFE— Cd & #AB TR FHEMAL

A 2 5 P<0.05 WEKE; TR

1
Fig.1
56 oCK oFM eRI s GV
% _
| a
f\: 50+ E .
£ 48 b
=y
4g 46+ =
B a4t
S o
Cd i (mg/kg)

2 MAREREEM CdHENATHERREN 2N
AL
Fig. 2 Effects of AMF and Cd stress on chlorophyll relative content
of Arundo donax

BF, TR 54, M7t SPAD {H 1 E L T RiF
fnCd 138, S5xFRABIA L, Cd Wa TR AMF
ARBRNT | SPAD {E 418 35 5 F AR A AL FE(P<0.05),

AR FEERFIZEIN RI(50.40 mg/g)>FM(50.30 mg/g)>

AREREE Cd BB AT E KRN
Effects of AMF and Cd stress on Arundo donax growth

GV(50.02 mg/g)>CK(46.08 mg/g).
23 MEEREEN Cd BhEEMEEER

A

& 1 A, JC Cd A, 4 AMF Qb
)2 W FRICRAE 0.042 6 ~ 0.060 0, GV A3 AT
(R 22 TR 5 155 (0.060 0), 5 AR A 3AH 1 25
5+ 5.3 (P<0.05), RI Al FM Ab35 A FE b b BRC 2%
Z5E HEF AMF AhBE P PT R IR A R B
B T AREF LI (P<0.05), GV. RI fil FM 23 R
FEFR AL PR3 AN 44.96% . 25.50% ., 17.40%; $5Fh
AMF Kb L0 AT B I R 3ok 238 5 G o Ak 380 2 S N I 3
(P>0.05); MR AMF AZbBEAAT I SEARME i AR
TAREFALFE, FM, RIFI GV Ab AR IE 4351 R
19%. 35% F123%, Cd HHASZMT, H#F AMF ik
B AT (1) 00 TR0 3 = T B A HE(P<0.05),
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3 AN A A B0 YL FRIAE 16.06% ~ 37.59%, H:
o FM Ah BRSSO B b 5 B RV G R TR 45 TR R AL 2R
50 RE Ab B 24 S5 b B 3E (P<0.05),  BE N i BE AE
7.08% ~ 32.12%, GV ZLHUFI FM, RI AbBE[E] ) EA

25 5(P<0.05); FM., GV LR, MATHDERME
S50 HE A FER TG B 2 25 5 T B PP A T 3R S
FXF AL B (P<0.05), RT Ab B G RIME2 o5 TG P 1ok 5
P80 KT X BB AL P (P<0.05) 0

* 1 AMF #0 Cd BriBX A XS ES A2

Table 1 Effects of AMF and Cd stress on photosynthetic characteristic parameters of Arundo donax

Cd &k Hefp T T BRELA R LA Sk R I P % 3 R

(mg/kg) A3 BME AQY (umol/(m?-s)) (umol/(m?-s)) (umol/(m?-s)) (umol/(m?-s))
0 CK 0.0410+0.0027b 14.08 045 ¢ 2201.00 = 14.09 b 27.87+0.34a 1.085+0.018 a
M 0.043 0+ 0.0005b 16.53+0.72b 2358.70 +£22.81 a 22.62+0.51b 0.936 +£0.300 b
RI 0.042 6 £0.004 7 b 17.67 £ 0.38b 2117.60+53.52b 18.09+ 1.11 ¢ 0.762 + 0.067 b
GV 0.060 0+ 0.0043 a 20.41+0.99 a 2197.80£26.33 b 21.53+£0.69 ¢ 1.240+0.147 a
50 CK 0.0274+£0.0009 b 12.86 £ 0.21 ¢ 2319.97+19.07 ¢ 28.19+2.12a 0.745+0.039b
FM 0.0377+0.0014a 14.20+0.16 b 2792.14+26.33 a 27.00+2.05a 0.971+£0.101 a
RI 0.0336+0.0006a 13.77+0.15b 2493.22 £83.06 b 16.40+2.15b 0.536 = 0.048 ¢
GV 0.0318+0.0024a 1596 £0.33 a 2498.98 £10.26 b 30.86+1.50 a 0.947 £ 0.029 a

. RPREGNG FRERFER AR — Cd & AT A 3R R AL BE ] 22 535 P<0.05 BEKF.

24 MBEREEM Cd BEXAETT RERN

A

K 3 Alf%, Jo Cd JiHa T, 4R AMF X PAT
ARG B R IC A RUAE , RS AT R4
R 5 AR AL AR H XA s in . 3 YE AR
4.78% ~ 11.30%, H:rp RIAbFE 5 R0 b3 2% 7
#(P<0.05); 52 AH/, FM Fil RI AR ST AR R4 A
TR D EMRT AR, v, AT EREF
AN A 225 . Cd AT, 2P AMF 777 H 135
ARG EE TR, TSR 6.96% ~ 25.22%,
1 GV b3 5%t HRAL B ELAT )35 25 7(P<0.05); 4514
Fih b BEAR 2R A RS B 3 = T AR B (P<0.05),
FhE TR 12.74% ~ 18.47%., J& Cd Wamf, #fh
AMF XA 2 s BA RS, IR &R
BRI R T AR AL B (P<0.05); 5 AR b FE
AL, 2R AMF AbER M b3 40 S B s A
4.24% ~23.03%, B& FM 4b, FLAldppab 247 1
e B S R MR BEER MRS
AL GV AbBES R AL FA R . Cd 1554k
F, RIFI FM AbFRHb |34l % fa 55 0 B A 3L )
KW, 3 A TR B H X IR A P 3 Bl AR
8.86% ~ 28.48%; MR W EHFN AMF b3 i
Em T XA, T s R EETE 30.26% ~ 46.05%.

JC Cd e ir, AT AR S TE RI A GV
SRR SRR AL Y BAT W3 25 R LR b 2
SRR 8.23% FI 12.35%; FATHR R AH A BAX
GV AbH T AR AL HE, HoAth e b b B 25K T

KIEFALBE . 7F 50 mg/kg Cd FHEALHT, RIA GV
Ab P AR FIAR R AR S B T AR, T FM
AR FRAR FR AP0 0 R

SMRE 3 A WAL GV ARBXT AT A
S PSR A RO AT, 4 TN R A
i, Cd Wl N R AMF 211 IR . 2. &
PR I 2 TR R AR
25 CABMETHEMAREREEXNAT CdEE

A

M 4 AT15, $ER AMF J5, PP b R A
Cd & 1 5 X BB L4 B 35 25 5 (P<0.05), b
EBAFEIN FM (105.97 mg/kg)>GV(71.28 mg/kg)>
RI(68 .00 mg/kg)>CK(42.20 mg/kg); MAEM N GV

(221.47 mg/kg)>FM(113.07 mg/kg)>RI(110.67 mg/kg)>
CK(46.47 mg/kg), GV. FM. RI b5 CK 4k

FHE 376.59%., 143.32% 1 138.15%; H IR b FH M
IR AR Cd & Tib B4y, nl UL, 4% AMF
Ja P 35 Cd AW AR [ R R ) 4

3 ihie

FAR T3y Cd EZORIE T BRI, 2t
+3Ed cd SETERN 0.010 ~ 2.000 mg/kg, HE
4 0.35 mg/kgo HTIRIEAS A R A0 A7 55 1F 22 7
B3, EIREAS X Cd R EHZE SRR, Jif
4 0.001 ~ 13.400 mg/kg, HME N 0.079 mg/ke™ . HR
e B EPIRITHE LA AT (S HEAREE bR )
(GB 15618—1995)} : 4 +3% Cd % &#>0.3 mg/kg B,
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Fig. 3 Effects of AMF and Cd stress on mineral nutrition of Arundo donax
120 a 250 a
< 100 N 2 200} ]
= s b ; £ 150
ﬂﬂ 60} I b b
3 N £ 100}
= 40t O
= 20} B S0r I-—|
=)
O 1 1 1 0 1 1 1 ]
CK FM RI GV CK FM RI GV

He b3

FeRp b3

4 CdiHETHEM AMF WA Cd EE2HME N
Fig. 4 Effects of AMF on Cd content of Arundo donax under Cd stress

AT T 2 WA 7 38 75 95 9 AR AW A 43001 i 5
M>0.5 mg/kg(E(E), FFanxT H3EA ST ARE
m; 24=1.00 mgkg, C/"ERMELAETRS, WHE
R ARSEARER E R . APPSR Cd &

50 mg/kg, FHEK T = HbriE R FAE(1.00 mg/kg),

W EXHEMRAT TN A, AR5EEN, K5
B Cd afe YR AE R R E, w2 i
BRIGIE A4 o XIRMRAFPI BT, Cd il
0 ~ 50 mg/kg i, FLETR A H Y25 TS b 249 1z 0 5]
KA, WS FFIR TR, S G2 i ]
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Cd &8AT 50 ~ 200 mg/kg If, MSRRK A, Y
TR E] 300 mg/kg HHAEARHIEREEIS . FEF
RO SR, Cd W ERBEST SR A0 R S 1 A R A
KIWIARRA 25, W95 EFRAERKESE Cd
T 70 ~ 110 mg/kg 7247, BUAJEAE 150 mg/kg 72
£i . Papazoglou ZEPRFIE R, MATAITE Cd FiE
100 mg/kg A5 HIEPIE R A, HARRREEE |
FH R S IR 2 25 AR ST, 7 Cd Tk
JEHR 50 mg/kg BF, PATRYA P ORI E A
INFARASM Cd 3, (EAREIER K i,
Cd 5 50 mg/kg B, XFERBE A=A A R0 R R4 A
[FA AL S35k AT B Y Cd %15 (50 mg/kg),
AR R Yl CRE AT PRI BB 15 Y X B3 Cd
V5 YK, Y3 Cd 54 AE 20 ~ 50 mg/kg,
Fr LA E 50 mg/kg A5 YK, (G AT A SEPR
L, LA AR HERY M Cd V5 Qe dR bRl Ak 3
53R, AMF fB6% & 25 (2 o 27 A Y05 77
AR, AT B ek R S, AR
Yitkim . AR R AL L AR, SRR AR K
KRB, ARG AR AMF I, PTRR R
M b B FIAR R AR 254 i, SRR AMF
XK R E BA R EH . AMF R 1T
WREAER, FEOMIERNAERR, ARSHE . FER
LR E S AP BeEE T TR R A
K. 840l , AMF YR EE, s SEfuEf 200
ZF, AMF YA AR = A 0 35007 R TR AP [R] 1T A 22
5, FEOX -G H AW, — 2R R AR
S AW 25 R R B TR 5 T R 2 )Y R R
A5, WATRE HHEIAEE | AERAS B 0 A AR AR
fEARTR A P ARBgE, XHFdE . K,
AR R A Wi, AR A B S) TIR R, T
F(FEM, RI, GV)[EIZN N RI Fedf, FMIRZ, i
AMF UGB AR E AR FRZRIA —,  [F]f R i
T RIA AMF WF IR ZREMERY S SR, TR — B
Xof [ AR AN TR 48 B 0 R M R R A ] . A gE
JG CAd AR, FM. RI. GV AR/ BER R EL T
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