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FEEE : LA /K R 24 I AR R0 ( Salix variegata) VERIRA R, N A3 A7 B2 Hh &, BRIERKAEMINTE K HE 2% A0 T X6 T e 0%
BB ERE T, BEE TOHIY PR AR EAI T A~ b BT | 43 3% P 4L 15 3 7K oAb B, I 8 K 41 ( CK) B - 58K #E 40 (FL) ,
DU AR e R AL SR ZH L X PR (Omg/kg) ARV BE (0.5mg/kg) \HV MR EE (2me/kg) M mi ¥R EE (10mg/kg) o 430 T AL 385 B9 58 30d F
60d X £5- Kb BRAL B AR M LK REREA T IBURE . BUIR SRR - (1) A P e J32 bl vy | b S8 vl 0 05 1 2 e JBE M vy, A ) 5 P
B (2) 7KHE R R RS Cd YREE (P<0.05) 3SR TIEIBEMERE , (3) FIREKAEMIRT 30d 138 Cd 425t K& B S5k
T W E R (P>0.05) ;%55 60 d 1EH HEKFIK A T b 2g s BRIRERES G SR DL & 60d /K4 13 Cd & H
LI (P<0.05) o (4) FRAEMIFIAE G2 BEAR 1 Cd TER8 R 4,30 d IEH k4l /KL K 60 d 1F# Btk 4 RK 473
R 533008 2.0% 4.12% 9.71% 9.32% . Ab 3 [a) 3o 8 A0 FH v A6 0y dek /DN AT B AK AR M X - 408 42 Cd SRR R i 32 2 5
 AEURK AR 3 558 2 AR LE 3 /KRR B 4 3T B R A IR 22 A K, ARG R KA AR BT BRAEIRT Cd 153
TIEE A IEERE T

SEBRIA KRN ;K  Cd s 1B

The remedial capability of Salix variegate for Cd-contaminated soil under

flooding environments
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Abstract: The altered water regime in the Three Gorges Reservoir of the Yangtze River, China, has caused many serious
environmental problems. Among them, cadmium pollution is serious, so vegetation restoration and phytoremediation of Cd-
contaminated soil is fundamental in this region. The soil moisture regime of the soil is an important factor for the physical,
chemical, and biological properties of soil. The bioavailability of heavy metals will be reduced under environmental
flooding, making it difficult to remove the heavy metals during flooding. Research has shown that Salix variegata can tolerate
both flooding and heavy metal stress. Therefore, S. variegata could be a suitable species to restore the vegetation and remedy
Cd-contaminated soil in the Three Gorges Reservoir Region. To explore the phytoremediation of Cd-contaminated soil by S.
variegata under flooding, factorial experimental treatments included two water regimes and four Cd concentrations. The water
treatments included ambient water supply (CK) and light flooding ( FL). The cadmium additions included control (0 mg/
kg) , low concentration (0.5 mg/kg) , middle concentration (2 mg/kg), and high concentration (10 mg/kg), and each

treatment involved a group of planted S. variegata shoots and a reference group without plants. Soil and water samples were
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collected 30 and 60 days after the start of the treatments. A sequential extraction was used in this research. The weakly
bound fractions of Cd ( exchangeable and carbonate-bound) were considered easy to mobilize, so they possibly presented a
potential risk to the environment. The mobility factor ( MF) was used to describe Cd behavior in soil. The results showed
that; (1) With increasing Cd concentration in the soil, the labile fractions of Cd increased significantly, meanwhile the Cd
bioavailability increased significantly, and the environmental risk could be increased significantly; (2) Water treatment
significantly affected the speciation of Cd in the soil, and the MF values under the flooding treatment were much less than
those under the ambient water treatment at days 30 and 60 of the experiment ( P < 0.05). Furthermore, the
phytoremediation of Cd-contaminated soil under environmental flooding was very different from that of the soil under ambient
water supply. (3) S. variegata did not affect the total Cd concentration or Cd speciation of the soil samples taken on day 30
of the experiment, whereas it significantly reduced the total Cd concentration of the soil day 60 under the FL treatment. The
exchangeable and carbonate-bound Cd concentrations of soil from both the CK and FL treatments on day 60 were also
significantly affected by S. variegata. (4) The MF value of the soil samples was significantly reduced by S. variegata
compared with the non-planted groups, and the average decline was 2.0% , 4.12% in treatments of PCK and PFL on day 30
of the experiment, and 9.71% , 9.32% in treatments of PCK and PFL on day 60 of the experiment, respectively. There are
two primary reasons explaining why the total Cd concentration of the soil samples was not considerably affected by S.
variegata shoots; (1) The duration of the incubation experiment was too short; (2) the biomass of the S. variegata shoots
was relatively small. However, S. variegata significantly reduced the MF value both in the ambient water and flooding
treatment, but did not differ significantly between both treatments. In conclusion, S. variegata could be a suitable species

for the phytoremediation of Cd-contaminated areas under environmental flooding.
Key Words: Salix variegata; flooding; Cd; phytoremediation

S TRESERLE K, B XKV BAEAE 145m 5 175m Z (a1 284k, S 8U% X R B g m ALk 349km’, [l &
)i -T R S RRTEEA L AN A RS AR B DU T, SZ AR BT T A A S R G AR M i A
B, A ARG, R A S O SR B TS AR S R R A AR ik, BLAk,
FOKFEB K TR G B , KA TS Y Wy AR R B RE T B, 15 e Wy 2e 7Kk A i B8 B ) I, I A2 T v
FHEPE AR SECH TSN IE T AR TS Y IR Skt nT RE TS Y TS L, XK R K B AR T R BF
FEFRM, SRR XA IR S R TG YA T E RS, FEA SR ICE N € I Cd 15 YR B AS
WL, MBS R A EAE YR 3 i A TR PR, & AR IR R B A A, LAk B RIS 1
TG | R R R PR — BRI SO E SR E AR FEXF S K IS T A
AR BRA H A B A S B R B3R A ROR

BB TS 20 W A R R R — R B R, IR RIE S LS A L ek —
FEREBL T, 1 4R e O IR E A, IR A BRI e E R T S HAE e SRR
K i GIHIEWR UG KA S5 il R b2 e A iR 22 3R | R 1 48 pH  Eh A #L
% HE T Rg I -3 A JE p T . A, B3R E S B IR A ST ERAS B KX LI E SR IE
BRI Y, LOKARE - RTCHY) 5 56 IR TR 22, BF5T 2B, R A K B B - 3858 40 75
S B AN RE M A 4 L HEZ IR 7 5 1 L A 8 K G S 398, i an ek g v5 e SR e T IR
Pt BRI A R TG Pt A, (AR K AR - R A R I A 0 B R REAE B 5 A
fif A 40E

FKAEMN ( Salix variegata) FRFMVEMINE 2242 A BEAK , 78 =00k 2 IX VT S H SOV R A SR 0 A, XHT it B
SRIPII K Ak 94 A S 4r 9 5 R BE o BRI, B AR M0 7 A A (AR TS BE /K 187 2m ) 120 d J5 7716 %3k
100%"'* S HAE KIS 6 A VR H o T /K SR 2R 55 Y T ( Salix babylonica) N B L , BKAENIAE
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PREA TR s e FeRoRE ) LUK B R s AR AR T 35 TR TS Y XA e 2 (BRI RN AR
TR R Cd 5 BB BRSO, IR A 26 4F T B Lib B REMBEIT,

AR LARK MR 1 5% 0 R O P TSR Rl o 2R, SRR M K L S E G R Cd Y
AT AL, LU IRk ) R KA 2 75 3 P 1 = 3 DI 7y L SR AR S vh L Cd 7
GeH eI

1 #MREFE

1.1 5k

AGREE T 2013 4F 10 H Fra b LR 4 YA H AR & B BKARMIE %, BT K 29 17 em, FL4& 0.8—1.0
em (AR IEATHFAR , B AIAE 1 R, AEEL5 17 em, IR EAR 15 om, FH HAZ 22 om, B AL NT 51T
1 mm Fiii B9 58 5 13 2 kg,

2014 4 4 H 29 HEBUERIERS , HR/NY S — B KM FT A6 7 V8 g Akt P 6 i 7k it
50 FH B P4 R R 2 AR A0 Bl (VAR 249 m) RSEERRA T (CHTTO0A BH , DU O ) R4 T AR ) S0 N AR K OF
Y S RRFAEE A, U AR A T LR 1,

x1 TEEREUER
Table 1 The basic physico-chemical characteristics of soils

AL

. o e i ) AR A Hoad
pH {8 Organic Alkali . .
Total N / Total P / Total K / Available P/ Available K/ Total Cd/
pH valve matter / (e/kg) (e/ke) (/ke) hydrolysable (me/ke) (me/ke) (me/ke)
g g m, mg, m,
(#/ke) £ ¢ N (my/ke) ¢ ¢ ¢
7.83 15.23 0.99 0.78 12.21 81.27 11.83 186.27 0.53

1.2 REsET

R =R 2Rt 4t 16 NMEH (K 2) , % 0.,0.5.2,10 mg/kg W 4 RS,
4 CdCl, - 2.5H,0 Fik BEAS FE R KA IRUS , 500 T2 b R s IR s S e, 3 Cd B 5 4
PR B SR AT KA AN EAT 2 Bl (1) IEFHEK CRAARRE I RIRE K 2 1Y 60%—63% ' ( L3 KR
FHFRE LD ) (2) K2 FD- 3R LA L Sem BUK KA AL A IKAR (1A% 26 emXx R 42 19.5 emX [
17 cm) FEA7 7K HEAL T ; BT Ab FRZH 5 A0 FERK AL AR AL A C R A (36 2) . MRS A BRES — KT 4R, B K%
IRIGAT BRI LSS | It DR 45 A BRZE ORI 1) 385 /K i o AR =0 P22 DX Y 9 RK AR A K 2R A T B /K
A ], A58 400 AL BHS 55 30 d 160 d X 45 A BRAT A 398 K /K s 2 KRR SEA THURE | DUER ST RKAEMIN KoK i it
X+ HEE & R I AR R s s AR 10 WS, B EUREE 5 N E AR HEREE 160 4> 3
FEAS |80 NAKAE

®2 MRt
Table 2 Experimental design

Cd ¥R & a3 T4 57K 434038 Plant and water treatment

Cd treatment TAEWIE R K CK TP KHE FL HHEHIE# MK PCK HHEYIKHE PFL
T,(Omg/kg) CK, FL, PCK, PFL,
T,(0.5mg/kg) CK, FL, PCK, PFL,
T,(2mg/kg) CK, FL, PCK, PFL,

T,( 10mg/kg) CK, FL, PCK, PFL,

1.3 8D ROk R Cd B i
R S [ S22 [ AR AT i 100 H G, in A HNO,-HCIO,-HF" ™" | 65k 314 f# A% ( Leeman SW-4,
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Germany ) 17T , LD EERR , & 25 RN . ZKRE PR IR T i I b B A7) HBERUK AR R Cd 2R
JH E BRI A 25 B AR K B 64X (ICP-OES, ThermoFisher Icap 6300, UK) Jll%E
14 B3 Cd BB B EREBONI E

T4 RIEBSRISH Tessier 15" A1 HHRICR . IS4 (EXC) BRIRERZE 575 (CAR) A IEE &8
(OX) AL G (OM) FFRIEL (RES) . PGS RS SR ST, 45T 25 3 4 T P B SR I 25 3R 3%
WA, A PRIBGS S S YR T HUEGRE & 55 3 TR R ST I (ICP-OES, ThermoFisher Icap 6300, UK) %,
1.5 ot

K HIIE RS R 5L (mobility factor, MF) X -3 b it M B &R IL ST R HE AT .

MF = ( EXC+CAR)/( EXC+CAR+OX+OM+RES)

FIFH SPSS 20.0 #4-2K F =K 2 7 223 H7 ( Three factors variance analysis ) 4878 AN [R] 7K 43 BKAEMIFRAE LA
Ko Cd e FERR FEALBENT +HE B Cd &8 MORRIEZS Cd & A9, iz FOBUR 285 2249347 ( Two-way ANOVA)
R FKAERIFRAE T Cd e BE R BEXT /K M 4 /K FEH Cd &= #9522, FF32 FH] Duncan ( Duncan’ s multiple range
test) K B A 30 AN R BRAG 45T bn 22 S PR . FIFHEAE Origing.5 2281, Microsoft world 2 .

2 REER

2.1 JKHE FKAEMIFIE LA S Cd Ab BRI EE X 148 Cd 42 AR

T 225y Bras RFBRWAREY) K5 LA K Cd e B Ab BN 148 Cd W BE 2 BAE IR B3, /K 5r b BEXT 30 d
60 d THEF Cd 4 i 4 B B 20 ( P<0.01) ,30 d FL,Fl PFL, -3 Cd #eJE /39 &K T CK, il PCK,
44 ,60dFL, .FL, \PFL,F1 PFL, 214 % . % T CK, .CK, .PCK, L}z PCK, 4 (& 1), HALFEXS 30 d +-AEH
Cd &R TCEFH MW (P>0.05) 40P 60 d 5, PFL AL B ELF FL,41(P<0.05) (Kl 1B)

T gn NT2 B 13

12
a A a

s
[ 8]
1

—
(=4
T
—_
(=]
T

oo
o0
T

30d L3ECAK B
Cd concentrtion of soils on the 30t day
N
360d +-3ECA¥k JE
Cd concentrtion of soils on the 60 day
=

B1 AREAAELERCdEE
Fig.1 Cd cincentration in the soil of each treatment
CK: IEH /KA control check; FL: /K40 flooding; PCK. Ffi 4 Bk £ Ml IE & {1t /K 41 plant control check; PFL. F A2 Bk 4241l 7K #E 21 plant
flooding ; A [l /NG 7 HE 73 3l B /R 44 AL B 18] A 35 22 5% (P<0.05)

2.2 K FEPILL K Cd ARV FERT 1 rh 23 Cd & A2

FH 2% 3 AT AR AL XS 30 d BRI AS G EI T R E M (P>0.05) , BT 60 d LIEHATAL
PSRRI ZE A Cd &5 (P<0.01) (& 2) ;30 d F160 d HHEEH 7K I 20 AT 38 0 25 FIRR R Eh 25 A 25 M ok
FACTAAXS B Cd e bR IE # 1K 240 (P<0.01) ([ 2) s 41 3% 3 iR . Cd ARFEFEXT 30 d #1160 d +4f 4%
LA Cd & B 5A R (P<0.01) Bk 30 d RERIRIRERES 54 (P>0.05) , /K535 Cd Ab PR BE H40 5
52 30 d J2 60 d ASTEA Cd ik (P<0.01) s #HY) 57K 50 38 BAE R S Cd Ab Bk B 3 BAE DL R =
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B HAR X LR A RDIE RS Cd S REEIHA R (£ 3)

3 EWIKSUR CAdREXTEEEES CdAENFM

Table 3 Effect of Salix variegate , flooding and Cd concentration on speciation of Cd in soil

iE7) el KA AL Cd ¥R AL T« K5y T * Cd Ve BE KAy« CAWREE  fEH) « K5+ Cd
Cd ¥ i Plant treatment Water treatment Cd treatment Plant * Water Plant * Cd Water * Cd Plant * Water * Cd
F P F P F P F P F P F P F P

EXC 30d 1.1 0.309 33.1 <0.001  648.7  <0.001 1.5 0.929 0.3 0.766 20.13  <0.001 0.8 0.997
CAR 0.8 0.369 2.1 0.001  682.6  <0.001 2.4 0.851 0.5 0.655 1.61 0.205 1.2 0.980
0X 0.6 0.410 3.8 0.058  2030.8  <0.001 1.0 0.312 1.2 0.306 7.49 0.001 1.8 0.156
OM 0.9 0.332 0.3 0.262 1005.5  <0.001 0.2 0.633 1.4 0.241 4.86 0.007 1.8 0.966
RES 0.8 0.885 13.1 0.156  390.2  <0.001 5.0 0.962 0.0 0.988 8.60  <0.001 0.8 0.993
EXC 60d 13.8 0.001 390.5 <0.001 6064.5  <0.001 0.6 0.438 6.6 0.001  213.69  <0.001 0.3 0.811
CAR 0.7 0.002 164.6 <0.001 59773  <0.001 1.5 0.357 0.1 0.916 82.07  <0.001 2.3 0.088
0X 1.5 0.216 49.6 <0.001 4446.2  <0.001 0.2 0.599 1.8 0.163  188.62  <0.001 0.4 0.987
oM 11.8 0.392 75.74  <0.001 8042.5  <0.001 16.8 0.221 6.2 0.002 37.77  <0.001 19.1 0.248
RES 0.9 0.990 59.2 <0.001 2550.0  <0.001 5.0 0.032 0.6 0.606 36.18  <0.001 5.1 0.248

2.3 K AEYILL I Cd AbFRMR T e 4R TR R AN

FEY) KAy Cd ARV J3E DA R 45— G038 BAE FHR — 828 BAE R B 52 30 d 60 d HHEM)ERS &
B (MF ) (P<0.01) ; #H 5/K 43 38 TAEFHAT 30 d F160 d +3Erf Cd MF {58 2 #5200 (P>0.05) , )7 245047
2R, 60 d 13 MF (A% 53T 30 d MF {i(P<0.01) . H13E 4 A0, K e 4 5 35 WA 143 MIF {1, R
H 3.51%—18.75% ; 725 AL (RISIMIMNE Cd) , BREEMIFP AR W 2 R AIK 138 Cd MF {i,30 d PCK,PFL 41D &%
60 d PCK .60 d PFL 41 F-¥IREME 539010 2.0% 4.12% 9.71% 9.32% (£ 4) ,

R4 HBLAEBEALTEMFE

Table 4 MF values of soils in each treatment

WAL AR FIK 54 HE Plant and water treatment
Cd concentration 30d 60 d
treatment CK FL PCK PFL CK FL PCK PFL
Ty 0.19+0.02Aa  0.16£0.01Ab  0.20+£0.00Aa  0.19+0.00Aa  0.20+0.02Aa  0.18+0.00Ab  0.20+0.01Aa 0.17+0.01Ab
T, 0.40£0.03Ba 0.37£0.02Bbc  0.39£0.00Bab  0.36+0.01Bcd  0.39+0.04Bab  0.36+0.00Bcd  0.39+0.03Bab ~ 0.34+0.00Bd
T, 0.59+0.01Ca  0.57£0.01Cab  0.57+0.01Cab  0.53+0.02Ced  0.57+0.01Cb ~ 0.52£0.01Cd ~ 0.54£0.01Cc 0.50+0.00Ce
T, 0.69+0.04Da  0.62:£0.01Db  0.68+0.03Da  0.61+0.02Db  0.68+0.02Da  0.61+0.04Db  0.67+0.02Da 0.60+0.00Db

TE:CK: JeREIEH Bk FL, AR, PCK ., FMEBKAEMIIE F (K 4L PFL . FMABKAEMIKEAL; ARG F-RE4R 5IF R F— Cd A3k B R TR) A 43 FIAE
PPAL B I 525 53 (P<0.05) s ANRIRE TR 37m A [ K 2 B A BT AT Cd ok BE AR B 2 a4 1 25 22 5% ( P<0.05)

2.4 AHYILLK Cd AbEEH BT KRR Cd R BE Y 2
Cd Ab P AR b 2 52 /KRR Cd WREE (P<0.01) o BEAG IR BE 3G K, KA Cd VR BE S E 1IN (3R 5) .
FEPI LA S Cd W B R P) 09 28 BAE XK RE A Cd W BE T 3 52 (P>0.05) (R 5)

x5 KiEHKHER CAdIRE(mg/L)
Table 5 Cd concentrattion of water in each treatment(mg/L)

FEPIALHE Plant treatment

A AL P

. 30 d 60 d
Cd concentration treatment
FL PFL FL PFL
Ty 0.00+£0.00Aa 0.00+£0.00Aa 0.00+£0.00Aa 0.00+0.00Aa
T, 0.05+£0.01Aa 0.04+£0.01Aa 0.06+£0.01Aa 0.06+0.02Aa
T, 0.35+0.05Ba 0.41+0.05Ba 0.46+0.07Ba 0.43+0.08Ba
T, 0.93+0.06Cab 0.73+0.01Cb 1.14+0.10Ca 1.14+0.11Ca

T FL: GAYIK L], PFL: MHERKEMIKIELL ; AR/NE 13 51378 Rl — Cd W B2 Ab BN [RI AR 4 b PR 2 ) {25 25 5% ( P<0.05) 5 AN
KRB FBE53 - AR R AL BEASF] Cd e B Ak L2 [A) A &l 35 2% 5+ ( P<0.05)
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%, e N2 H AN RS S E 48 2E H b i oA, o, b B 48 R R e S T A A 1 i
BN, 4 pH (H A PR Kk R BB CEC \FeO, & LK MnO 75 1 2425 500 5 4 J@ 76 3 p 1 IE
BOA ) — AU, B E AR S ERDN, LS E AR & R, EEUIE R S T
T, AR TERTS AN Cd EAL T, RS S S Cd SRR, il 2SS Cd i R hamEn
6% 2 AT , 2 B AL WA SCHEARAR  XP R BE v B e F AR /N, BEE AMRER N Cd MR EE3E K, 30 d AT 60 d H-4E
FEIU I PR K I PSS 4 A5 IR TR £h 45 A 748 5 i I 35 1 X — a3 e I LA A 3k DA RO A3 114 i
RN, X SR AME 3, Sun" WRFIT I, SN ER 4 I MR R, IS MRS T B R, U 4
T Yl ™ ) 4, LT 4 MR G PR BE A R VR R R X . AR SRS R R, 60 d MF fE R
BEMLT 30 d MF (A, BI E5EGPEAS Cd BifiA a) 4 I ARG, A 0 Rt bl 22 AR, 200 AR R R 40
BB R AE K, Cd 5 4 Al B8 HE PR bR, B3 & R 2 b HLEME T3 5 2%, H RTid &b+ 48
RGN B, A T £ H B 7 A HLTRLS & R RO E Y kY 5 ok 3 4 1k
PRI I BRHVE >, AR - e LY BV E 4 I Tl S TRt ) S8k S 80 & @ e e 1k,

ABFFE AL 30 d F160 d 5 3E MF (H 3B K 40 BB T IE R Bk g —45 8, :e et
B e R 2 R ILRIVE A5 5 KB IREE T, R b= R A v o A T i K b AE 4k, 1k T
BT Cd BIEASMEFATEL, KBRS, HerE R A YA R A A ke 38 v S A 1 A R A T 1
T2 I AT Y I, S a4 Eh T R R S8R SO, MR FUN ST, ST NG 4R
SEA IMER IFRALITITE ™ . Eh YRR BRI PR SR i KR LI RS | AR a0 - S 1 v v A 2
REFEAYIE K, JE A T He R 1 AR i AR gy > FEpbad R b B SRR AR IR A, T DOTE S50 L1
TR SE B, A4S Cd 4T 2 Bl - B i A5 > |  Bb s e 19 Cd TR B FRUCIE 5 AR T Cd PR TG Pk R i 4
SRS PR S E e Cd WA SO ERRAR, (T 219 Cd LATE AR AT S 0ieE 7 39,
P LG AT 7K A 35 v Y 4 SR V5 Y SR RS 18 B X B K T IR K A AR B i g DRI O Sk R K
s B KA P E 4B 5 Y R YR AR

AR5 R KA KB Cd e 2 it A BV 88 17 i 338, 60 d /KRR Cd VR v T 30 d (T, 413k
2, AR RS KRR ) Cd e BE TC i 5 50 112 SR 2 e 28 B AR Rk B =2 i, T e - 18 v
Cd™ M HHE S K AP BT REJE— R iad 72, s i i aT R I, R K B p, /KR & p Cd 19T
FE R AT BT B 24K AT, 42 3 Cd WAL R WK 3 A G /KREH Cd FLR W s | X}
T If6 7 38 % T 4 i T Y LT F a1 - R )3 B R v, 6 K A Y B 4 5 YA Pt R 2 20

VE R ARAAE Y A @A) B A, AR B e, X 75 3R e R WRCRE 1o AR R &Gk AR RE R,
SE R A2 BE SR S OR 3 ER, A AR A o R 4 T e b SR W 18 MR RO AT B RO B, 5K
T IEIE R A AR HE 90 d S5, A 22 TEWIAR B RURFEXT Cd (195 424 B3k 170.64 mg/kg 1 212.49 mg/ke;
WA R, F R VEIEAR 8 FMIR X 8 4 Jm 15 Y LI AIE W BRSO 7T ik 72¢Cd hm™a™ 1 2.0kgZn hm™
™! WL R T RAE TR RR I ROk SR E A B RS R KR, Y Cd b FR R
N 50 mg/L B, FEMIART Cd & S ik 2417.59 mg/ke, FHIHYH_E 5650 5 S0l 436.60 mg/kg ™, Bk
LERFE IEH K Cd 53 H A S R R BRI AE B SR R0 ARRFgE o, N4 Cd i £
3T, BKEERIXT 30 d £ A4E Cd AR KRB B BB BREE 1, b B3 a] 3 8 ARk A A 9y ek /N AT BE SR FR AR AT
+HE Cd &R LB EENMELENEZ —, SICHWAH L, BRI 60 d J5 , 158l 58 4 25 Fwk R 5
LEAE Cd SR B EMT, H PFL 4 Cd &8 B30T FLA, HFEHATRES . (1) ERKAEMIEDIIA N Cd ik
JE IR B — a2 e E 22 AT, B RS TR SE A, BKARAI e A R AR 2 KB AR B I LAY Cd; (2) K41, Cd A+
e R th 2k IRl S SR AR IR BB Cd YRR B O, WS 3 R A 48 Cd YRS TR 1

Eriksson I Ledin FAFFE 200 RIS 2 ) 38 i il S8 #5025 Cd 75 2 b JCHE 4 21 1 81K 30-40% , 1iif
XF 3 Cd ARG, AT 5% R, WS AL AR SE A S IR R S 4 i

http ; //www.ecologica.cn



8 S % 36 &

Cd FEMAK B 35 R AR 1 8 M {E, BRI 35 P O A 3 o A B O T R BE ), BE X B By i 18
SR, KMEINES , LIRS E R Cd B B 1) 16 PEAR I S 56 B8, AR WA S5O M B i AT (] IRk A2 A
HRARTE K FEIAEE T U232 B ST B fECHOOT 1 398 o 45 Jam e A K ey ot b R 73 i RO RE ) . ASHIFSE
L BKAERIRRAE 60 d )5 R ERRAR 1 Tk M2 4 Cd 4, iR 3 IR e K 4 13 Cd 4t FERTRERY
JEHA : (1) KIS T, Cd IR 2 BAEEHIARET Cd 30 B A0, B4 i R UK 7 A
TP Cd, BE— R L3 Cd W T RE, (2) IER IR 1% Cd 4t W 35 8 T4, RRAEMITE S it
(8] A TE K ZH -3 Cd ISR BORBEIA B2 KF . HeAh, X MF (RSS2 B, A %K 4 1 3 MIF (i
ARREAR 5 IE T BURAIA 22 5 AR, LSS SRR WA AKX ACHE R8T T (9 5 19 e - S ik B
G RACR

AWFFEARERY] AN Cd W ERE R, 38 A9 Cd A=W S5 L RO B85 10 8 484 R K BRI T 3%
PERIH Cd 255 R G PEIR B0 A & T B AL, B SR A St 3 O AR A S M Ak JHL g i) 5
JE LA R AR i AR et/ N T RESE BRI I At Cd S MRAN R  SE 2 AL (EL A Bk A 4tk 2 R A1 E
UK FK A TR R, H AR IREZE AR A5G AT AXTRAEMIME E Cd 155 3 RE 1 I RS
BER VL RABETESE R E# AR T = e 2 DX iy B Jm T Y IR e 52,
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