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Abstract: This paper is the result of geological environment survey engineering.

[Objective|Phytoremediation technology has been widely used in mine ecological restoration because of its characteristics of green,

economic and environmental protection. The investigation and screening of plant species adapted to local habitats around mines is

the key link of plant ecological restoration.[Methods]By the method of soil sampling for investigation and laboratory analysis, this

work analyzed 11 dominant plants in the abandoned tailing and the surrounding of Baotou, Inner Mongolia. Test the contents of
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heavy metals, the enrichment and translocation of heavy metals and the contents of heavy metals of the plant root soil, in order to
screen fine restoration plants and provide scientific basis for ecological restoration in mining area. [Results]The results showed that
the mean contents of Fe, Mn, Cu, Pb, Zn, Cr, Cd, F much higher than the background value of soil in Hetao Plain, geoaccumulation
index revealed the pollution level is 2—7, levels of pollution range from mild to moderate pollution to extremely intense pollution.
Heavy metal content in plants shows that the content of each element in the underground part of plants is generally higher than that
in the aboveground part, the content of heavy metals in most plants exceeded the normal range except for Cu.[Conclusions]
Artemisia desertorum and Lepidium apetalum are belong to accumulators, Zea mays, Setaria viridis, Chloris virgata and
Calamagrostis epigeios which absorbed a large amount of heavy metals but mainly held in the roots, Suaeda glauca, Chenopodium
album, Xanthium sibiricum, Populus alba and Salix microstachya are belong to excluder. According to the absorption and
enrichment characteristics of heavy metals in plants, aim to provide reference for the establishment of artificial phytoremediation

system in mining areas and the selection of appropriate plant species for the remediation of heavy metal polluted soil in mining areas.

Key words:tailing; contaminated soil; ecological remediation; plant optimal screening; geological environment survey engineering;
Baotou; Inner Mongolia

Highlights: The heavy metal characteristics of 11 dominant plants in the abandoned iron tailings pond and its surrounding areas were
studied. The mechanism of heavy metal uptake by dominant plants was revealed.
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SR EE ) F &, I AR b DX T R a5 AR AR A
1, S BT g IR A e A EEEAL FN LL h TT A
5 [n) 58 H 55— 2240 [n) L, 1 24 7 b Ty 26 5% O AT 4+
2 & B (M RS 2006;Abdul and Peter, 2009;
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A, X NIl i 7 A= 3 s KBTS 45, 2021) .

AH LG TR 58 1 4 15 YL i B W Ak 2= T
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FH R 57 I (Rufus et al.,1997; 5K 15 % 45, 2012;
Hazrat et al.,2013; Mir et al.,2016; i 4:%5,2019; 5k Fi
85,2021), EHPMEE FE R & 4R B A KR
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WAE B XA ) 4 Ja 15 Yot B 2 2 e As ) A R
BCEEAE A . B F &)@ e il 5 i R 7T
5,7 5 43 R JWhE T A ) T S B N R 7 A i A2 AL
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FE T Al S8 3720 11 - 48 o 4 S B b 155 100 8 AP
(GRIERIAE, 2016) , AT IXAE RS 5 10 £ 22 0T
7 SRR A X SR TR TR A A AR
(SRS7IESE,2019) o ASYHE 33 B AME A IR 25 58
B i WS ek R e 3R i [l
W N FEREY ES R & EE RS ENEE
FEIEEAT 30T , LA 3 AR AR 858 vl VR i
X TIPSR LR
2 MRS
2.1 R XEMHER

A3 3K T A o TR T 2 KRR 2R R
B, B /N, 4F oK B K3 L AT 300 ~ 400
mm, K7 LA 170 ~ 300 mm, 455 0R 7.2°C, &
W ZER AFIERKEHR VD FEZTREZNY, ZEE
JEREmAE T KERRER R . ASCHY XL HE +
BERE Sl SR S AE N S A3k T U DX P — b
FERR R MR (K1) R PR LT,
W R A AT i R IX, o s i 24 4000 m?, £
TIEF LA Z Y AR A S T5 4 X

* FARME

Location of study area
® REMNE

Distribution of sampling sites

0 40m
[

Wr o SR 2R S LA A0 2 PSR R 7 0, Jo 7 VB 2 S A
Yy, LAY LR A ) — R AR R A L iE
A EFAE B8RRI ARRUNEAR, Miff
FH DX AR T AR AR B oK = 2R R
2.2 HmRE

20204F 7 AR A e K Ji 3 e UM )8 55 % 5
HAY R R, A E 1201 mx1 mAETr,
KA T HHR GRS 1208 AP 33 4 SR
DU 1, SREE LB R R BRAE Y (5 T &850 )+
i (18 2) « 0% % (Suaeda glauca Bunge) | JK 5% 3¢
(Chenopodium album Linn.) | % B (Xanthium
sibiricum Patrin ex Widder) . #7 % 4 (Populus alba
Linn.) . £ K (Zea mays L.) i & %L (Setaria viridis
(Linn.) Beauv.) . M 17 3% (Lepidium apetalum
Willdenow ) . J& & ¥ (Chloris virgata Sw.) . ¥ 15
(Calamagrostis epigeios (Linn.) Roth) | £ #]l (Salix
microstachya Turcz.) | V% & (Artemisia desertorum
Spreng.) o BFAEL W FE i 25 A SR M VR4S 9 B R
£, 1 % AL RIVEATVE VR B o3 DTl b 1
STEETIALIR . A SRR SRR 5 R ) R RN AR
MYR R FRFRZ 5, gt GRA RT3
AT, BNREENADT 2 kg, IREGHAL, AT

BT FEIX L SRS A1 P

Fig.1 Location of study area and distribution of sampling sites
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Fig.2 Partial plant samples collected

a—Suaeda glauca;b—Chenopodium album;c—Zea mays;d—Calamagrostis epigeios;e—Salix microstachya;f—Xanthium sibiricum;g—Setaria viridis;h—

Lepidium apetalum

ST Ik 10 BT , 26 S0 = A Tt
2.3 tEmillik

I E A B V5 Y AN W A B, B TxE AR fig
S3TE - B 5 B B I, AN W AR SR 5 ) - 5[5t
OKFT 745 ,2021) , AW RUIZE L 55 0
Jii1 Cu Pb.Zn Cr,Cd( 4 1E X5F,2020) , 5T X F
TR (LB 555, 2007) , 8 AR oAs 4 A+
HEM3AI H %83 Fe Mn .Cu.Pb.Zn .Cr.Cd.F % 8 fif
TUE o K LI T B RE P RE A 80CCHEAF Mt
TR EE, B A5 SRR PR | i 40 H i
JE AT BRI T R e
K FH v 2l R — e 4l SR A S AR T A Fe 55 7
Tt o 43 J@ JC 2R R 45 B IR T35 1k (ICP—MS) il
X, FICE R Y H— s eEk (Ccon) ik, 44
A NS BIR DX 77 SE B 5 BT, il
AR IR 1,
2.4 H@mOMSH

AR H L R ARFE B0k 0 e e R B b AT
ST, R & SR NE R R BGHEA TR Lk «

(1) Hb BRI EOL B I DUy h E 4R
5 YL B 1 B B 1, Forstner MK 15 YL A2 B K b
SRR BRI 4 7 > %5 g% (Muller,1969;Forstner and

Miiller,1981)(%2) . # BEHERL (L) =log[ +
SRR T E M A /(1.5 3 HiZoT E A 5L H)].

(2) & RBOR YR N ITR SR 1 3%
HOCR S RZ W, RIEEYX R R T R
AR, HEERIMIEL ., §EFR(BAF)=
4 1A PR B b DT 3R Wk BE/ B B P iR o0 R Mk
(Ghosh and Singh,2005),

(3) et RECEHEYIEMER LT R #8325
FRINRE ST, e ¥ B (TR ) =t Wy b8 o3 oo &
e BE/FE W0 T S 43 i B ot E Mk (Gupta et al.,
2008).,

3 WISEER

31 tESEEEMFEENH
RS R P 38 pH 4 M 8.2, T35
PRESORME 5 -3 TR S =K/ Fe>F>Mn>Pb>
Zn>Cr>Cu>Cd, V- P {H 43 il 24 54223.27,32859.13
3426.26.220.16,214.58 . 87.52.40.95.,0.58 pg/g; 4%
TLEFHEFB AN, 4 Fe Mn Cu.Zn .Cr,
Cd 1978 5 2805 9K 27% .91% . 34% . 76% . 18% .
72%, J& T H AR 5 (10% < Cv < 100% ) , Pb  F [R 45
SARBN 124% 118% , J& T & A48 7 (Cv>
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Table 1 Sample detection method and instruments

A Fr 35 Wl 12 18 44 Tk A PR
Fe. Mn. Cu. Pb. Hi 4% & % B 1 1k R 15 RS & % 3 114 A FEBR KRR A
MY  Zn.Cr.Cd (ICP-MS) TR REAY 1 < PR ]
PE AL T 3 3
F B4 G T6 Wik
P e AT LG4 I BE i i AT
onzncy | VEMEBETURRTRE WEMERETHE o BRI
e it (ICP—OES) JRF R S A B
+i% M A TR R ASE TR FeR KR AN
. Cu.Pb.Cd . Series 2
FES (ICP-MS) JREAY PR ]
J:: N G 2% £y BR
F PR EEGSE) BT pxsiaze TP
HIRA

x2 WRTIEHS R

Table 2 Grading standard of geo—accumulation index

Igeo TR T URESE

<0 1 FREES
0~1 2 B G g
1~2 3 RS g
2~3 4 rp— iy
3~4 5 CIEREE S
4~5 6 SRR Y

>5 7 AR S

100%) o 45 ICE & w it o &7 R 5T R
(E#E945,2007),Fe . Mn ,Cu .Pb.Zn Cr.Cd . F & &
o3 T R Y S 9 2.3.6.0.2.9. 131,
3.8.2.2.11.6.103.91%(%3).

o BRRFE AR, B A TR R AN
TR B T5 YR 0, Fe (0.6) A1 Cr(0.6) V5 42 540 0 2
KNG YRR A R —P Y5 Y Cu(1) . Zn(1.3) \Mn

()15 YRR 3, 5 AR By 5 4, Cd(3) |
Pb(3.1) V5 Y550 S, 15 YRR o BE V5 Y, F 5
YLEEN T 5 YRR B AR B TS Y (3R 4) 71
BRI AR
32 HMYELEFFEENH

KA B B JH 3 11 R S T 4 R A F
ERUNE S PR, BRLCAIAN , Hofth 10 FAE IR N Fe
iR, SRR TR Y Cd. A [FE YN E
& I WS e I AAAE— o 25 5%, NBIGE R N TR &
i [ i ¥ & Fe>F>Mn>Zn>Cr>Pb>Cu>Cd,
M R FARN IR MY 4 Fe>Mn>F >Zn>Cr>
Pb>Cu>Cd, HEYIAS [FIFRA X 5 4 I i W A7 75
25, RACR B Y 450 R it TH b
WA, MR Fe L £ RS RNT
83.2~5997.2 ng/g, F-HIME K 1874.3 pg/g; i
B RAY T 256 ~ 26218 pg/g, F- 11 Jy 8842.8 pg/g,
bR HR AT i 2 A b R AT S A% s F JC R AEAE ) Hh
A AR T 7.3 ~ 1665.2 pg/g, SEHIME N 587.2

x3 TtEPTRESEFRITHEIR (pg/g, pHLER)

Table 3 Descriptive statistics of elements in soil

TiH S INIE] /M A FEE A2 5 B % T
pH 8.76 7.66 8.29 8.24 4 8.69
Fe 77280.00 36953.00 49539.00 54223.27 27 23100
Mn 8783.00 587.80 2067.00 3426.26 91 570.61
Cu 65.66 15.95 39.35 40.95 34 13.92
Pb 1012.00 49.51 113.10 220.16 124 16.85
Zn 632.30 83.10 156.70 214.58 76 56.61
Cr 112.00 68.07 84.82 87.52 18 39.78
Cd 1.59 0.20 0.40 0.58 72 0.05
F 101625.12 760.13 10579.94 32859.13 118 316.2

E AT R S E
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Table 4 Features of Geo—accumulation index of heavy
metals in soil

JCHR Fe Mn Cu Pb Zn Cr Cd F
HWREBIEE 06 2 1 3 13 06 3 6.1

ug/g; Hi R FBA> S AT 27.4 ~ 84788 pg/g, FHIE
42295 pg/g, HUR RS S 2 RS 46 L
oo R AT AR AL

C AW E T ALY R N E 4R i I
712 Bl (Erna et al.,2014), 411 Fe 4 1F % y0 Fl 2 640 ~
2486 pg/g, bRt - GBraEtg ML st HABAE Y R
TR Fe 2 #4581 T 15 % (8 ; Min (9 1E % 7 Bl 2
15~ 100 pg/g, BB SmAs ALLMIAL , HoAbFE ) T
T b 1R B T IE R (H ; Cu A IE F S
JE0.4~458 pg/g, S Cu &R ITEIE R LRI ;
Zn I IE B 1~ 160 pg/g, M R EE AL T2 1
Zn FB T IR (EE
3.3 BEEMEBENSH

wAERBOE YN LT R E LR IR

fiEo AWML BN WF 58 X R S80I
S 11 A AR RE 22 K, R AN R A
Xof R R OC 2 | R R 405 A ] G 2R | [ R A AN []
T T R — 0 2 W A 1 22 S, R T
S E R RBR T F A E SRR (EK6), N
ERYL/E AN E DRIV E R ) =1 N e 2
FNYD v T X Fe 105 A RE I AHXT &80 5 M R RE N
572X Mn 1 & S RE AR5 5 £ 0T Cu i)
B AR STRY s M R W3R K Ml R 4 Pb
1) S RE T AR X 4 s S R B X Zn (1) SR RE T AH X
At MR T UE EORM TR Cri s
FERE TR 5 VDT R R b N Cd Y 4
RE AR oK VDA P20 F I = SRR
FH R . Horp, FOK MR X Cr FCd 1Y & 4R &R
BOR T ol %30T 1 ) B3 R 3% Zn . Cr . CA AY & 4
ZE Bk B 4.05.4.33 F1 1.45; A7 SE %
Cr.Cd & £ RECK T EUH R 1; 78 2 5 R Xt
Zn.Cr & 8 RECKFOCE T 186730 1 R Hxd
Cu.Cd 1Y & 5 R BN 0.83 F13.69; Vb3 b K 3 %t

x5 EUARMBUEERERE (ng/)

Table 5 Heavy metal content in different parts of plants

s AL Fe Mn Cu Pb 7n Cr Cd F
— b 1914.1 420.1 9.6 9.6 166.9 10.5 0.52 531.8
i
HR 2765.2 3722 13.6 17.4 71.8 28.6 0.23 1201.1
i Hb b 586.9 82.3 11.4 1.0 78.9 7.0 0.08 41.6
IR N
HOR 3463.1 141.2 13.4 7.3 53.1 455 0.09 997.2
- Hb b3 1523.8 197.7 29.5 9.5 196.5 19.6 0.06 796.9
A3
HOR R 1578.0 175.0 26.6 15.1 91.6 32.5 0.09 1561.3
. Ho b5 4393 42.6 8.6 1.6 60.7 4.4 0.23 85.0
Bk N
HR 398.8 14.7 3.1 0.6 37.4 8.2 0.17 27.4
ok Ho_E 355 920.7 86.3 11.8 2.5 60.8 9.8 0.12 57.6
; HR 11071.0 367.8 14.0 16.3 412 238.6 0.18 1859.5
. o F 35 1726.7 251.0 9.7 10.7 205.0 30.4 0.18 1014.3
oy R HE N
HA R 23536.7 2625.5 23.8 64.1 829.6 388.6 0.65 57.7
— b1 5997.2 742.4 26.0 29.7 161.6 85.5 0.62 1665.2
T3¢ .
Hb RS 3320.6 4233 26.8 21.6 79.9 35.0 0.50 1325.1
) b8 1639.8 206.0 7.0 9.1 80.1 15.0 0.07 1304.5
R R )
Hb R 14536.0 1977.2 23.6 66.7 267.1 126.6 0.46 8476.3
- b8 5880.9 817.2 6.7 23.4 106.8 32.5 0.25 1131.0
>
HOR 26218.0 3512.5 13.3 66.5 234.6 284.4 0.72 8478.0
- b 707.6 76.6 8.9 3.4 413 6.2 0.19 362.5
- HR 256.0 26.3 6.4 1.2 20.8 23 0.07 1112.5
S b1 1070.9 58.8 16.8 3.4 39.6 21.9 0.24 48.6
w N
- HR 10127.1 194.2 35.8 223 59.9 216.5 0.46 149.3
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Table 6 Heavy metal enrichment index in different parts of plants

‘ - HHERM
LERY/PEIES HhAL
Fe Mn Cu Pb Zn Cr Cd F
W b b3 0.026 0.053 0.226 0.015 0.353 0.135 0.422 0.006
Wil
iR 0.038 0.047 0.321 0.026 0.152 0.366 0.191 0.013
b3 0.012 0.040 0.276 0.010 0.503 0.079 0.206 0.004
HR S 0.070 0.068 0.323 0.079 0.339 0.515 0.254 0.094
q Hb b3 0.022 0.023 0.577 0.009 0.311 0.231 0.040 0.008
R
HLR 0.023 0.020 0.522 0.015 0.145 0.383 0.059 0.015
— b3 0.006 0.005 0.169 0.002 0.096 0.051 0.143 0.001
HraE
iR 0.006 0.002 0.061 0.001 0.059 0.097 0.110 0.000
% b1 0.020 0.061 0.408 0.051 0.509 0.098 0.587 0.009
B
HbR S 0.237 0.259 0.485 0.329 0.344 2.379 0.899 0.294
b b3 0.031 0.079 0.258 0.075 1.000 0.339 0.400 0.033
iR )
LR 0.427 0.826 0.634 0.451 4.048 4.335 1.448 0.002
" Hb 58 0.089 0.136 0.730 0.133 0.554 1.256 0.932 0.028
(2
R 0.049 0.078 0.753 0.096 0.274 0.515 0.751 0.022
b1 0.021 0.029 0.208 0.030 0.254 0.211 0.081 0.015
PR 3
HbR S 0.19 0.28 0.70 0.22 0.85 1.78 0.53 0.10
. b 358 0.081 0.113 0.423 0.124 0.377 0.421 0.256 0.016
W N
LR 0.362 0.487 0.834 0.353 0.828 3.691 0.738 0.117
- b1 0.010 0.011 0.558 0.018 0.146 0.081 0.189 0.005
AR
R 0.004 0.004 0.400 0.006 0.073 0.030 0.073 0.015
- b b3 0.029 0.082 0.389 0.038 0.404 0.273 0.807 0.039
Pis
R 0.274 0.270 0.831 0.251 0.610 2.699 1.527 0.121

Cu.Cr.Cd 1y HEHE R LI 90 0.83.2.7.1.53,

B 8% 2 B A W AR 0T R 5L 8% ) 255 1 Bk
J1. WM &8 H RECKE £ H JHiimts il
TP 7S RBOGEAR FRRKF 1. HonR s
BT, 532 Zn(2.32) .Cd(2.26) .Mn(1.13) 8 Rk
F 1, KA Zn(1.49) BB ZBCKF 1, & H Zn
(2.15) Mn(1.13) .Cu(1.11) .Fe(0.97) 54 # 2 KK
T eI 1, A bk Cr(0.54) AN A HE RS R4y
KF 1, EARALZn(1.48) B RECK T 1, MR FALF
(17.58) B RECK T 1, AT 3R & TR 4R R Y
KT, RESE M EEE R0/ 1,4
MIBR F(0.33) ANHARFER REIIR T 1(R 7).

4 oW

EIEH X AR, B R AR E, X

FEM S PR 5E T BRI TR B AR ERAE T T L AE
U AE A RETE b o5 Al 03, R o A B 2R R Hh AR A
(1A o7 RIS 52, 3% I AE P A B BAT 3500 1) A 58
H 1&E W FPT 5 fE J1 (Clare et al.,2013; & 6 JH 4%,
2017), JH XS X LEA AR PRI BT ST , it — L
o 43 JR WSCRSCR 4 FLT 52 68 7 9 i S Aa 4, ok
&5 3215 JL 1) 1 BE(CE 2% H55,2019) . ABFSE TRk
WA PR S B UL 1) 11 A A A xo) i 4 s AR R
R B B R GRS RE ) A R A 22 A
S T E RO . MY R, &
KA B SRR BRI T X M & 4 s &2 5 S
PUARFIR AR BT 038 PR R 52V | T8 T2t DX P 34
Yy, AT VRS LU 7 A ) AR S 5 A )
— S IR S YA N E 4 E R 2 EA
K e E S JE S A RN E SR
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Table 7 Transfer coefficients of heavy metals in different plants
—— B R
Fe Mn Cu Pb Zn Cr Cd F
T 0.69 1.13 0.71 0.55 2.32 0.37 2.26 0.44
IR 0.17 0.58 0.85 0.14 1.49 0.15 0.89 0.04
TH 0.97 1.13 1.11 0.63 2.15 0.60 0.67 0.51
B 1.10 2.90 2.77 2.67 1.62 0.54 1.35 3.10
E/N 0.08 0.23 0.84 0.15 1.48 0.04 0.67 0.03
) JE 2 0.07 0.10 0.41 0.17 0.25 0.08 0.28 17.58
AT 1.81 1.75 0.97 1.38 2.02 2.44 1.24 1.26
R e 0.11 0.10 0.30 0.14 0.30 0.12 0.15 0.15
W 0.22 0.23 0.50 0.35 0.46 0.11 0.35 0.13
ZLA 2.76 291 1.39 2.83 1.99 2.70 271 0.33
Wi 0.1 0.30 0.47 0.15 0.66 0.10 0.52 0.33

T (] 4555, 2013 BE 055, 2016) , A IR F
TN, A YIAN Fe .F Mn.Zn Cd & &5+
HEAHR TR A IE—2L, 1 Pb . Cr . CufEAE ) Al 1
e B R — 8k, 3 TR A i Pb>Cr>
Cu, I ZFHPIR N (WK AR B H T35 iR
RN Cu>Cr>Pb, LRI X E &8 0= %
Ve 2 3| -3 5 4 O B AU A R R 25 A 5,
R RPE | BRI  Erh A R R B
ADMBFERNE RGEEE,2008) , T —H T4
S J B AR T B S L E 2RI R,
LDz L R W R R I e S
=, JLH R Zn  Cr. Cd 1 & 42 R 5050 5l ik 51 4.05 .
4.33 F1 145, 567 RBBAL, R R Fon 4 )8
BRI AR B O B 2 R R R b AT
&8 V5 P B S TR FL B s KM AN Cd R
ORI R R BN, BT LATE Cd M AR b X RS Ry Fh
MEK, KT B Cr & 42 REUA T 2.4, B &
BORAR, B R B R RS Y T SR B, ]
A LA Crig e, R ok T 5% F i 5
fiE 7 AR X i 5 AT 22X} Cu Cr, Cd A7 801 &
EREERLBE S s b7 2 %) Cu Cr . Zn A 51 19 & 4
TGRS RE T 5 VDX Cd 1Y & SR FFE RS BE 1 2 40,
XF Cr 1) & 22 fie 1 B (R RS e 1 AR 55 5 ke %
Cd & 4L B I AT, ¥ 78 REGE 31 2.26, 7T H
£ CAdMbR - B 5 5 IKASEXS Zn A4S H AT Cu B AT
ARG 10 & SE R T Brid i X & Jm T R 4
ZEH/NT B 0.1, W] WX 5 4 I F R f e
FHRS B S 5 58 B S X Cr 2D M Cu Y & S AH X 4%

g, TR R R 1) 4 V5 e R b o e AR A
PR RE B IAE Y . B M — e IO Y
o 4 R 1 WSO R DR 3 0 Ry e AR A AR S AR
FRE Y 3 25 (B H845:, 2005 ; Marek et al.,2012), &%)
PEES R E R AR A K B B, A i 7 R
R R R EL, o A+ P SO T R Y
W (AR R B8 45, 2021) , 43 BT LLER A TR 52 114 R [
Y E 48 | MR R ) U A TR A s
SRR PIRHIE, Tk MR RS PR T
HEFRFE AR AL, Bl | 1M A HE A5 A G B R AR )
FRAE ARG A _E R ) A8 9 %) 55 42 i AR TRp PR AR A 36
SOMH L ) A ) R A7 PR S R R B 5 . X IR 5
R PESEA TV B AR R I MR 2 R TR T
PR GG PEIL AL b, 7E R A% O OB S Fh Al v
R TR S A AR A, R OR UG 1k
RS HEME ZARZE A ) T (B EE4E,2013) , £ 75
g A AR Y M, [ B S
ATEERR IR, anat 52 TR - 8 b i 4 B B A
FB s R IX A i BRI FH A N 2896 B0 [X 3, 7T
PR A R RE PR AL 42 A ML e B AR RN
CIMD A BRI B AR ) , R AIC oE 4 J ad 0 B  B
XFNF 7 A A AU . AR A 4
WO S0 1, Bl B S 2008 E ORI A 5 3%
B,
5 4 ik

(DR FRT AP M R0 4 T &R i
FE TS J e B, b R AR B R Fe F1 Cr
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