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L) FagL B B 22 i B 2 s SR I AR SE BT, BT 530007
2 RN AR A B HIE B W B S I P (BT, BT 530007

FEEE 30 5 HP AR A AR 5 8 SRR 0, K O 458 B I 58 5 (Aster subulatus Michx. ) J& — R840 (Cd) A R AEHY)
PS5 R I Bl 58 5 6 - 3 S i Cd AT AR SR 2L U SRR SRR Oy, ol 1R 25 Cd & 4 iy 90.0—
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A newly discovered cadmium hyperaccumulator Aster subulatus Michx.
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Abstract; Aster subulatus Michx. ( AsM) was discovered and identified asa new cadmium ( Cd) hyperaccumulatorthrough
field investigation andexperiment of sand-based nutrient solution culture in greenhouse. The investigationresults showed that
AsM had strong tolerance, absorption and accumulation ability to high content Cd in soil, Cd content in stem and leaf of
above-ground parts were 90.0—150.7mg/kg and 119.8—172.6mg/kg, respectively, with mean values of132.8mg/kg and
139.2mg/kg, respectively. The experiment of sand-based nutrient solution culture demonstrated that AsM had a strong
tolerance to Cd in the growth medium. When Cd concentration was up to 150mg/L in the growth medium, the plants still
grew normally, and there was no significant difference between the plant height and the control. The content and
accumulation of Cd in shoot gradually increased asCd concentrationincreased in growth medium. When Cd concentration
reached 120mg/L in the growth medium, the content and accumulation of Cd in stem reached the highest value, which were
5672.50mg/kg and 4.93mg/plant, respectively. The results suggested that AsM was a new species of Cd hyperaccumulator,

which provided a new germplasm resource for future studying the mechanism of Cd hyperaccumulation and phytoremediation
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of Cd contaminated soil.
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Cd R—F A R E SR YR —Fh AR LT OCER BT Dl ot — A0 & 8 & il i AR S s i 1A
PR R s — Bt R (TR LUK E T 5—10me/ kg B 2= A B pE, Cd it
Z M A P A BEEVE AT, A 52458 DNA B85 B8R AR R S R IR Ak 3R I80480 T o7 T80 A 75 5 240 i
FET-) ) Cd i SRR AN, & P B M RE I O 0L A T RERRAT S L Cd V5 Y EEOR IR
FARE A2 15V B AL it A 45 AJST6 230> R 1L SR R e I v ) HE T B B TP T A
fEE 4R Cd % B RS iRk T /K i B™ E 5 e

AR AR Y Cd, TR MERE A W r e i, H B K PE | B BRicE AT
PEAYRE S, T2 Cd V5 Y HAR B N, Cd 15 49 IR BEE B Y AT A BB A AT i e py R ) |
i, mam TG g H RN IEE ik R AW b e R B E R AR R BEE B AR —F,
B A I AR RO ACBY B, 2 B A E PR AR S sE i i ) i 2 — 0 B S R ARG R
I E W5 Y R 2, HE RIESABZ A H EME, il B85 e Ok A E B R,
A N IS A I B R S s s B R R 00 R, T e 42 i o 4 s A B A9, T HUE: Cd A B4
Yrxd THES) Cd 15 Y A G 52 0 T A B 2 s S

FEFR ZAE Y AR e R 4 R IR L R 2 AT R BRI AN T i B R A
KEB LT NES BT, i Hl iz B — s b b FHE 4B R T, 41 Cd Cr Pb & HE#E A R
W RE bR ERE % K Baker 1 Brooks #2 H (%" | B B3 Cd & &A% 100mg/kg, Co Cu Ni ,Pb &
HHiAF] 1000mg/kg, Mn Zn &A% 10000me/ ke VA AIAEYIFR R AR RAEY . BRAR A AR BAEY 0 N B
Praitkag AR ORI R B A ) REFR & Pk 2R E 4 AR A g, Bl
SRR L 720 Z R0 4w AR BAEY , EA AR PN 4 Uk B XA B slGE i Brooks 1€ OARIE, o Ni
FHERPZ) 300 Fl, B AMAFH P17 F Zn21 F Cd20 A Cu38 Fl Mnl1 FhAN AsS 45 i H. 22004 TEOM
W ARMAIESEIN Y B EEAT [ AR R R S AT R B A B R D i Zn R R ALY
ArmR ™ As B R YIRIA > Cd M ZAEYI R R Cr A B A 2R [OR Y LR
Mn AEF BRI RTRE ™ B A DO A BRI ILF, 13X 5 3 B R — AR R IR 43 T A K A A3 A A
PR o ARSIt B A A A SR B i B A ST B 2855 (Aster subulatus Michx. ) XJ Cd 15 52 REVRFE

1 HRETE

1.1 BEPANEA SRR

PEAE XA T PE LAY X, BE B ARTT X 24 120km, FF SR ARG (0 07 E XD T 80, vew 1
JEAKHEAT X2 E A, 07 X8 G RS, 3B A 2 bR e, R TRZER,ES
EHRZ W BRIR AR AL AT IRAVD T 4R YRR 2 23°C AR HIFE I 1780mm , 4F JC 76 11— B K ik 350d
PLb o KEIDOR , FRRIGHRHER S R Y RS KR 3 B B SRR AR ) A5 2 i — o AR B 1Y
15y T ELREAAVERT I K i B Kt T i TR R A B Cd TR, T IX B 5 K i D Bl ) B s ol — E IS e
FERT )3 FE P AR B b T AR A (0 A3 AR B DU A2 T 6 A SRR X IR, 4 BISR AR B 5258 (BEAR ) SAT R (8™ i 9
- ANE AR 2R 3 (IR R 0—30cm) #047 H 4 JF S IR A 5004, R R B S R T, Xl
BEFP TR 2 EE AT AR L8, e LR = B A N — 2 A T 5 1 Cd B A BBURRAE
1.2 B S5 E IR R Cd Ab B

KB SRR RARE , 5 IR AU S Gk, A 4850 Fh TR A YRR X, Bl T2 2B
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JEAEAETC Cd T3 FREL 56 2B K 5838 K 6 AN i e U K — S A B AR T b R R
TR BRI BEHR , 042 B RUERS 90 16 11em F1 9em , A0 JHHP 2.5kg, LA 18 W, A4k 55 56
856 4 PR, AR NN E SR 1L A TAE R 3R, 10d J5 FRREE SR 1L, 01 6 ANFIVREE Cd Ab3!, ik B2 435
4 0.30,60,90,120,150mg/L( Cd LA CdCL,2.5H,0 JEZ&EMA ), 0.1mol/LNaOH ¢ 0.1mol/L HCI #7155 F
PH {1 5.6 Zc 45 , AL BEAH I ARIC A TO (T30 . T60 , T90 . T120 . T150, &F—Ab¥H 3 YRE & . FikEFE 12d J5 (T Cd Ab
PR PR IR BT AR Cd ¥ 1L, 2 J5 AR 3d N 1 LCd ¥ 1 WK, Ab 3 30d J5 RAEE KAy I, A BRZS G
R 2o A2y BRI B 2856 , ST A R AKFEAR AR oh vk 3, JFAE AR BB CAE 20mmol/L 1Y Na,-EDTA % hiR
¥ 20min B LRI B Cd> , FEH 25 B F 7K B gk T3, 17K 43I D k4 ke i o bR 5 K i 55 %6
I3 AR 25 M3 B4 HCHEAR 105°C & 30min, 15 70°C Mt T B E T E T W, A S BFERE &t 40
H ¥
1.3 FEMAEES 5 Hr

TR A T B i 100 H 5 BT AEIRE A ST B SROK SN A TEAR 2R B R
BYIRAY IR IE B SE/KIE B R AR (25 20T, FEIAR (25 (105 °C 2875 30min Ji5, 70°C HEAF Hhepit - 2 i J i)
ET YT, AR ERE St 40 B, SES A E 0 A, - Heskm Jere & A K e HRE R
FHMRIR TR SR K- B R WSO GRS 4SO 5 A S T b Cd Wi 4 v i AR 38 o0 1 2%
afi | i H R E S AR S W+ (GBWO07401 ) MG ( GBW10020 ) X - S5 FIAR My A% & 43 B R AT o 1 4
il o3 A i 25 A4 e SRV R IR ZETE RN

MR ZEOME MR E I E R S R SRR E & B S E 09 H{E, 128 TF ( Translocation factor)
HERBOHEMHLSELS R G E S RN TP ESE S WA, iC 4 BCF(Bioconcentration factor) , 4
iz ZECHMY L EI R ESREN S E S S TN EMRELSEN S R 1A, 128 S/R(Shoot/Root )
FH Cd FENEWHLR (TP P EEJREIE (mg/kg) x12 BRAEMHLA (T ) BB (kg) o
1.4 HdEaHr

i Bh SPSS 18.1 B X B #4725 5 W MEA T, £ B Excel 2010 #4F43Mrge it

2 HBRESH

2.1 B IXEERBE A2 Cd 1 BB

Pl R B AT DA A R ) AT AT B ( Bidens pilosa L.) (B R P HEAVGG 5L 5 (Aster
subulatus Michx.) , Hi BT 88 56 0 A T 07 L A& Kl RAEIX £ pH 4 6.4—8.3 A ML 4.9—
33.4g/kg Wi (P) 0.027%—0.094% 441 (K) 1.05%—1.34% 4= (N) 0.03%—0.168% .4 Cd 9.8—24.
4mg/kg 245 (Pb) 539.8—1083.5mg/kg . &4¥ (Zn) 548.3—1044.2mg/ kg,

% 1 AT G225 28 M Cd &40 9 90.0—150.7mg/ kg 1 119.8—172.6mg/ kg , -4 {8 43 1]
A1 132.8mg/ kg F1 139.2mg/ kg, HX W + 3 Cd &1 8 9.83—24.4mg/ kg, &858 % H3EH B Cd AR AY
EAERE T, HZE M EAE R B BCF 430 5.9—14.3 i1 5.3—13.7, ¥ KT 1 B35 x 1P Y Cd iR
ML RE T, 28 MR RETF 73500 0.58—1.21 F10.54—1.16,
2.2 EFRWWREFMT Cd X R 258 A & T - it (1 52 0

EFRRIPRARIG FR I | 2S5 FR I Cd ¥R EETE TO—T150 AbBRM | 42255 1E 3 AR 1K, B H B IR °] LAY
FEEREAR , A [RIAb B - S 5E i R 6 S X BRTC I 0 22 5 JE A BT o TO AR BB Rl I 58 36 T 2 bk
B AR, AN [ Ak 35 6] it -5 5 A Pk 15 T 48 22 5 (P<0.05) , T30 Ab 38R 4l i 48 5 - g bk v B i A9 58,58 em, 308}
HECTO 3890 15.3% (&1 1) o (HBEE E SR Cd MR BE BB IN , 4l - 52 50 (0 25 FF 0 W A8 240, 76 bk o 22 S N W) Bl g 1%
U, PR E I T R R IR T60—T150 AbBEET , B i 45 56 H bk fef 55 A7 21 B S W0, 5 %) B TO A L 22
5+ (P<0.05) , T150 Zh BRI 4056 PRkt o T R% 1 33.4% (K1 2) .
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13 4 BRFE A — R & BN AR AR 2R Y ——8h 256 (Aster subulatus Michx.) 5595
F1 PAERXESREHEERLTEPCAEE
Table 1 Cd content in AsM and soil at investigation sampling sites
= ﬂ R e e " . . " - "
55 ) M o S smmaw wmBRR BEERE HEERK
Number Stem TF Leaf TF Stem BCF Leaf BCF
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
S1 90.0+£6.9 119.8+11.3 120.3+£10.5 10.2+1.7 0.75 1.00 8.8 11.7
S2 150.7+£9.8 145.7+15.6 161.4+11.6 19.8+1.8 0.93 0.90 7.6 7.4
S3 140.3+£9.3 134.5+£10.5 115.7£9.3 9.8+1.5 1.21 1.16 14.3 13.7
S4 124.2+8.4 133.6+£9.7 152.4+9.7 17.5+1.8 0.81 0.88 7.1 7.6
S5 144.2+9.9 128.8+8.8 236.6+13.6 24.3+2.1 0.61 0.54 5.9 5.3
S6 147.2+£10.2 172.6+12.1 255.5+16.4 24.4+2.7 0.58 0.68 6.0 7.1
TF ( Translocation factor) AFEAR A IR 4R S R SRR B R S A HZ{E BCF ( Bioconcentration factor) A k2 41 H 4 @ &
HEARA TP AR A Y LG
2 -
£ 80.00 oo a a
EI {20
gé 6000 | 4 g% 6.00
: o 40.00 z <
% E ﬁ S 3.00
i‘gén 20.00 KEED .
§ 0 TO ‘ T120 T150 g To 120 150
= 7F I_]&J;IQ Different treatments THLE Different treatments
B2 FREKE CdETHMHERHNFEHKES

E1 AERE Cd 4B THMHEZNTEHRS

. . . . Fig.2 Average plant fresh weight of AsM treated with different
Fig. 1  Average plant height of AsM treated with different

Cd concentrations

Cd concentrations

HFNG R R 2 58 B3 (P<0.05)

2.3 A%

SN Cd AW I
2 BRI BEE Cd WM E
SAAN) T A AL B E] 25 5 B3 (P<0.05) ; Hidr T120 ZbBEE 45

AR/NG FhERR 22 57 8% (P<0.05)

ZHTHA N, AR R ZE AT Cd B Wi I (B T120 4R BHZE Cd

25825 Cd & ik i K {E 5672.50mg/

FHAL=

kg, T150 AbBRES B2 5E iR A Cd % il_ﬂij(ﬁﬁ:}’ﬁu } 4512.50mg/ kg H1 862.50mg/ kg, BRANN Cd( TO)

AEERSL B A R Al - 5

SHgHL A (25 M) Cd

AR Cd B R

128.75—862.50mg/kg . 2% Cd &} 161.25—5672.50mg/ kg, H AL %
FHEFRW Cd 1 4 R B Tk 10,03, ikt Ay 4.29, 25

HRARHA 5.38,

5 A 100mg/kg, 1

Hrpnh cd &

=N

£t Cd ﬁ*&mﬂﬁi’%%éﬁ “JrHPFHXT
SRR TR Cd 1Y R AR R AU

K2 TRRE CdAETHHERR . ZNHH CASEREERY

Table 2 Content and enrichment coefficient of Cd in root, stem and leaf of AsM treated with different Cd concentrations

ik47.27,

it E Lits v . “ e " . ,,
Ab P S - E g R AL EEERE IR
Leaf/ Stem/ Root/ Cd concentration/
Treatment Leaf BCF Stem BCF Root BCF
(mg/kg) (mg/kg) (mg/kg) (mg/L)
TO 2.67+0.19¢ 2.33+0.24f 19.47+2.45¢f 0 — —_ —_
T30 128.75+19.33d 161.25+21.02¢ 835.00+54.18e 30 4.29 5.38 27.83
T60 601.60+35.29¢ 1250.44+185.02d 2101.08+169.83d 60 10.03 20.84 35.02
T90 732.50+84.08h  2558.75+318.22¢  3330.00+393.33c¢ 90 8.14 28.43 37.00
T120 785.00+106.07ab 5672.50+692.96a 4021.25+213.90a 120 6.54 47.27 33.51
T150 862.50+165.17a 3890.00+£347.04b  4512.50+295.46b 150 5.75 25.93 30.08
[ S B A 7] /NE - R R R 22 57 ik 3 (P<0.05) s BCF ( Bioconcentration factor) o FE BRZH 2 H 42 I &5 5 A= K A0 ot b e 4 J 5 2 109 LU
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2.4 BEMEEENT Cd BLRAS

BT 5E AR 2RI Cd LR A AR N3 3 B, 24 T120 b PR, HAR ZERn: Cd Bl R B YRRk
{8,534 18.61mg 56.48mg Fl 2.67mg, & T30 ZLHH ZEFIt Cd LR EE 2.9 .34.0 F1 9.5 £, Hih =2k Cd &
SRR BEE Cd A PR B A — 210, AR ZERnt Cd FUR B R R RS, k2 £ 3 & 3 M
4 Rl AL B RS AU Cd B R Y & SR RE 0, 1T LR BEKE Cd #5685 I A7 76 b 3640, 4% ) & T60—
T150 AbBER  RASEE S5t FFF (25 i) Cd MR BE & IR AR (3R 2) (0 il 00 B3 it (25 ) K
FRFCE 4) M 55e (25 b)) B Cd SRR THM THR) 28 Cd & &, m B4 455 i -
PR (28 ) Cd Vi B2 2 i i R AR RAE ) i S (100me/kg ) | ] o it A2 BB AR R B W) Cd A=W %% 15 R S/R> 1
MISAFEER (3, 3) , Bl Cd AbFRMR B3N, Bhnh 2856 S/R {E 2 #i44 K, T120 AbFERY S/R ik KAE
3.12, % Cd ALK FE i — 2038, L S/R (H LR IR Rk,

£3 FEARECALETHHEER. EHERCAEE

Table 3 Accumulation of Cd in root, stem and leaf of AsM treated with different Cd concentrations

JGEL) vk e M £ I SR
Treatment Cd concentration/ ( mg/L) Root/ (mg) Stem/ ( mg) Leaf/ ( mg)

TO 0 0.15 0.02 0.01 0.20
T30 30 6.37 1.66 0.28 0.30
T60 60 10.71 11.40 2.48 1.30
T90 90 15.67 22.19 2.24 1.60
T120 120 18.61 56.48 2.67 3.12
T150 150 18.48 34.57 2.57 2.01

BBLCd &l 3 A AT 12 BRES M58 RN B S/R(Shoot/Root) MWL B ES BN SRS T HMBERES BN FEN
HLfH

°
~
g O % 2R g 2000 @ OHER B R
2 100 H;) 16.00
EE g0 2 1200
gﬁ 60 3 .
s 4 2 800
S 20 1@ 4.00
i =
£ T60 - T90 - TI20 TO T30 T60  T90  TI20  TI50
A IF4LEE Diffrient treatments A F4EPE Different treatments
B3 FRRE CdAETHHERRRAR CAdHSH B4 ARERE CdAAETEHEERARAARS
Fig.3 Cd distributionin different tissues of AsM treated with Fig.4 Weight in different tissues of AsM treated with different

different Cd concentrations Cd concentrations

Cd 2370 HLBil Ay 3 A AL B 12 BRI 5850 SRARAY S HYVFTE N 3 A AT 12 HRAhi 55 SR G
3 i

5T 4 R AR AR EAEWI IR E AR E R AL £ ()2 Baker F Brooks! ™ AU {8, FRAS AT 24
WS B P MR A K | RE R S A el 2 R A R A4 LT od A B D
FIERR, X T H 138 Cd 53k F] 100me/ kg (T3 ) X —F @ brife, — 22 3 58 R [FRE L A R X — A it
T, B Cd R A K AR 13 Cd &8 0.01—Smg/ke (T3 ), 4 H XA 3 Bl 323 B2 M A
PIRYIEH AR Wenzel 22 P B8 Cd &3k S0me/kg (T ) ME R Cd B A BAE 4 ) 5 r vl o
BT SEbR, AP 3R Cd B ik E S0me/ ke B, R X REMS B B H B E AR (41 Zn Pb 55) 0] LUAEE N
HAMRRE SR BE RSB R,

Bl 050 e —Fh AR 58 B AT , A= TR S R A0 SR A A5 35 T VG R A B I PR A A L B
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g sE AR KR FE P A A2 . BN TSRS R ER I (3R 1), A AR K T HV R X R i 1Y Bl
2R 55 M B (CZEAT) Cd P28 55 T 100mg/ kg Y IIm FARUE , Bt 5658 REK HAR P A R 1Y Cd #e 8 2
R N A5 SE 1 X — B AR BBURR ST FAE Cd 15 4 MG B P Se kB X T Cd 15 4L R
WLl T3 RRE G S B R R PR T YAt S A 4 B B M AT T

BIRRA R BRI, B S5E M 25 Cd 54 T 50 15 1] 862.50me/ kg I 5672.50mg/ kg, 1 I -
5Nt Cd A BRI E FERE T . B IR B0 ik Sl i SR s A O B SR Y Cd ISR RE T, T HLREHF
HER FRVE BRI 3) o L EGRUESCAG 565 2 —Flopi i Cd AR AW . HEY)X B4 R 64 he
bR T A Wi 2R OGN 30 Sz ER A AR OC UK E SR D B R BA 5 s B (25
M) Cd W B AR TR (£ 2) (H i THM A R AR (K 4) , B T60—T150 4b BRI 248 ) n]
WK Ay (25 ) Cd BB B KR FARTR, AL WHI2 REUS/R>1, it 5856 X — e A Al T HAE Cd I5 Qe i
SPREE R

UTHTFTIR , Bl 250 5 FR AP BHR IR R W, M8 R Cd W X 120mg/L i, 2055 25 Cd 2 i IR
Bk iRoRAE, 709 5672.50mg/ kg Hl 56.48mg, HIEIRAT T Cd HELIK 150mg/ L i, 4l 5856 AR AT LLIE
WA KRR AT P EERE R, BT RS 2856 %) Cd A ISR A2 68 7, 11 H Cd™ AR Bl 20 5 Al 1Y
Cd W& BT g B SRR CA™ MR BE A LA, X BT AR e 3 3 e s RSO S8, PR, 58 56 1] R A7 7 = 3
W Ccd> IBLI . B 256 X — 4k WERFFEAE Y T Cd BN s TR AR AL ML AR AR B AR AR R
S EEFEARME, HEER R Z N Cd B RIS T. caerulescens™ ,Baker %" K 3L H R4
KAEEFEH H L6 T. caerulescens Fol 3 Cd & F 4435 164mg/kg, M7 Lombi 252 18 1t K 1556 & 90 1 [
WIS T. caerulescens T HiHb 38 Cd &40 14187mg/ kg, Brown 253 UK FHRE KK T. caerulescens # F3 Cd
N 1140me/kg, Wenzel % BFSTRIEFEY) A. Hlleri 76 R K S0FF H E#B €d &8 HA 80.6mg/kg,
1M Kupper L34 K BRI B A, Hileri # F3BE 41 Cd A 5 ik 5722mg/kg, T. caerulescens F1 A. Hlleri 7E F
SRERAT T FIKEE 254 T #b B Cd & B B BR 28 S A IF 98 A R 5856 Cd s 2 RN R, w73 -
T AE KM A A BB S35 AR N Cd 5 5 HE TR RS S5 TR, AT RE 5 A KA B pH (EAARL Cd W
FETE2E A O T EL I BT 1 2 7Kt 38 1 B0 1 o R H B B 4 J i A7 7E 1T BB X - 58 568 Il Cd oAy
—ERYFZIR , HE A AT REJE A AR PR RE TR D RG24 T B9 R0 Cd & B AR AN A TR Cd il R AR
iz, MR R R 1A Cd ¥ T i 45

TG 5 053 B T A, b4 Jm R AR AR ) i RN S A A, 2 il B B
RO RZ B0 B E KAE AR/ HRZBON A K AR MEFEAT U R A, PRt — 2k
FE M YNE EHORTE W FUEE , I X 26/ N AR 2 A P AN BORTH ARG Y R B R, BT R BLIR,
PSR X TR | 268 5 R B KR bR AR M R B R e i S E N E AR
FE AR AT 5 R ST AR B0 MR A B S BB | A A SR N LU S A VR L B 2R 56 B
A AR 0T AR B, A IR RASE T BRI AR TR PG R A BT S R A SR T AR
R | 4 BF AP R A & B0, B 4856 Bk B 0T 3K 160em, 3R AR K A Gk 30—45em , BBk b E AT Gk
1010.2g., HA FRAE Y i e e o < JR 75 Y - EAR 1) B2 JBUIE 52 1) Ll FTAZ O I AT, BHRUAEL 1) 6 A SR AR ) 10 A iR
1) 45 JB R W R AR RE T, I R L R IV A E e b 3 i A BRI AR, A A R T T 4 R s e R
15 SRR, A S b T A BRAR 08 AR SR A ) 3 6 2R R AT 7R Cd 15 e M e 2 0 I T BA BR
MOV T, WA R A Cd WU 4R S i LR ) — Fh BRARR L

4 g

ABFFEUE W] B 58 5 2 — i Cd OB, FLREREAE 150mg/L Cd AL PEEDEE IR A B IE R A K,
A R B AR AT DL A2 IR, oA g 5 0] R e T S 35 2 e 5 LIPS i - 5 Bk B 2 B I S o e Ak R
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5598 JAE = 43 4

Cd B S5 B R, H A Cd & R Ik 862.50me/ kg, 25 Cd & i ik 5672.50mg kg, X # W
B e AEAARH IR Cd W, R B AR A Cd BAERE ), Al 85 2 —Fh A R S5 JB AR )
OIARTZ, Ty TARE AR, A BIR R E  AREE R B0, b T K B ok DR A ATl Cd ¥
e+ BERREOE T KA Cd & L RN SZ L AT 5T B A o B2 ) A B UL
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