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Rehabilitation of Soil Fauna in Reclaimed
Abandoned Land of Copper-mine-tailings

ZHU Yong-Heng LI Ke-Zhong YU Jian LU Lin
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Abstract;Soil fauna played an important role in the process of the degraded ecosystem rehabilitation and
rebuild. To understand the variation characteristics of soil fauna community in reclaimed land that have been
occupied by copper-mine-tailings, belt transect method and pitfall trapping test at Linchong reclaimed
abandoned land of copper-mine-tailings ( RALC) and suburbs forest and shrub land ( SFSL) were used to
investigated soil fauna communities in the city of Tongling, Anhui Province. A total of 3 154 individuals of soil
fauna were collected which belonged to 27 genera, 5 phyla, 10 classes using belt transect method. Nematodes,
Collembola and Acarina were the dominant groups, Harpacticoida and Coleoptera larvae were the frequent
groups. A total of 2 160 individuals of soil fauna were collected which belonged to 12 genera mainly including
the Collembola, Hymenoptera, Diplura, Araneae, Diplopoda and Oligochaeta using pitfall trapping test. The
density and richness of soil fauna have the trend of constantly increasing from treatments of central RALC to that
of SFSL. At treatments of RALC there was a low DG diversity index and a high Shannon-Wiener diversity index
in comparison with that of SFSL. The greater the distance from treatments of RALC to that of SFSL, the smaller

was the jaccard similarity coefficient (q) of treatments of RALC with that of SFSL and the more obvious was the
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surface aggregation of soil fauna in soil profile at treatments of RALC. The abundance and richness of ground-

dwelling soil fauna immigrated from SFSL to RALC were constantly reducing by the increase of spacing

distance, and were constantly increasing by the extending of investigation time, and were changing by the types

of suburbs forest and shrub. The above results indicated that there were a very significant spatiotemporal

differences and gradual changes of soil fauna community between RALC and SFSL which provided evidence for

the immigration and colonization of soil fauna from SFSL to RALC.

Key words: Abandoned land of mine tailings;
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The dotted lines represent the belt transect to survey soil fauna, and the encircled numbers represent soil fauna sampling points in

reclaimed abandoned land of copper-mine-tailings, and the ash bottom numbers represent soil fauna sampling points in suburbs forest

and shrub land. The solid lines represent the pitfall trapping belt surface to collect soil fauna, and the blackspots represent the

pitfalls. The capital letter of A and B represent the vegetation types in suburbs forest and shrub land, and C and D represent the

vegetation types in reclaimed abandoned land of copper-mine-tailings.
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Table 1 Natural conditions of the sites in RALC and SFSL treatments
AbFH Treatment RALC, RALC, RALC, RALC,
RALC, ,RALC, , RALC, ,RALC, , SFSLy,sksL,, M
£ 5. Sampling point RALC, . . . . . F value
RALC,, ,RALC,, RALC,, ,RALC,;  SFSL;, ,SFSLy,
+ 3% pH {4 Soil pH value (pH) 7.32 7.40 £0. 38 7.38 £0.19™ 6.76 0. 08 10. 36
+ A HLF Soil organic matter (SOM) (% ) 1.62 1.86 0. 30 2.19 +0.75 3.02£0.80 ™ 4.62
4 f# Total Phosphorus (TP) (% ) 0.07 0.06 £0.01 0.05 £0. 00 0.74 £0.07 ** 7.50
4> & Total nitrogen (TN) (% ) 0.57 0.56 £0. 15 0.46 £0. 13 1.40 £0.18™  36.79
44 Total kalium (TK) (% ) 3.21 2.08 £0.34 2.20 +£0.08 5.19£0.33™ 140.87
44fi Total copper (Cu) (mg/kg) 401. 12 1028.40 +£177.04™ 973.61 £169.79  55.63 +16. 86 34. 69
+ 14 /K i Soil moisture (SM) (% ) 16. 85 16.47 £2. 80 16.46 £0. 68 20.53 £4.40 2.20
+1E45 T Bulk density of soils (BDS) (g/cm®) 1.26 1.22 +0.02 1.22 +0. 06 1.35+0.06" 7.29
K Picrasma
) JEE jt e quassioides ,
ST Vegetation type ArzAhrfzxon A, hispidus A, hispidus KAEHS Pinus
hispidus taeda , YA

Aralia chinensis

# P <0.05, #xP <0.01:Ff7H—R2SAFRMAL ARG N 22 57 B35, DB SR ML AR B MR RALC T Z B i,

SFSL: 4} Bl MR b

% P <0.05, #xP <0.01 Different superscripts in the same column show the significant difference at P =0.05 and 0.01; RALC:

Reclaimed abandoned land of copper-mine-tailings, SFSL: Suburbs forest and shrub land.
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Table 2 Density of soil fauna in RALC and SFSL treatments ( x 10’ ind/m?)
2 %
7 Groups Jem RALC, RALC, RALC, SFSL, i ‘ﬁigﬁ

Type F value aravity
£ 2 Nematoda MR 58.00 50.50 +5.73 32.00 £3.59 72.50 +6.37 " 2.94  59.853
#i 2 H Collembola RN 7.83 6.29 +1.24 7.79 £1.81 30.29 +2.61 " 4.81 16. 361
WA H Acarina Hr/NB A 9.50 7.88 £1.87 8.29 +1.63 21.04+1.92" 3.24 13.977
§#i/K #%& H Harpacticoida /N A A 0. 00 9.50 £1.24 3.00 £1.58 6.00 £0.74 1.44 6.533
548 H 4 L Coleoptera larvae  Hi /N g A4 5.67* 0.42 +£0.12 1.83 £0.48 0.88 +0. 06 14. 61 1. 604
X H 4 1 Diptera larvae H /N A 0.83 0.50 £0. 16 1.08 £0. 57 0.96 £0.08 0.71 0.971
JR 2 H Protura N 2R 0.17 0.00 0.04 £0.01 0.33 £0.05" 3.61 0. 147
A5 H Hymenoptera KA 0.13 0.21 £0.09 ** 0.11 £0.05 0.03 £0.01 4.32 0.134
HF 4 Oligochaeta KA 0. 04 0.11 £0. 06 0.08 +0. 06 0.17 £0. 04 1.03 0.130
3 H 4h Bt Lepidoptera larvae Fp /NI A 0.00 0.08 £0.03 0.04 £0.01 0.04 £0.01 0. 80 0. 059
#5331 H Coleoptera KA 0.03  0.03=20.01 0.09 £0.03** 0.02 +0.01 13.72 0. 054
M H Diplura HiNRL A 0. 06 0.05 £0.02 0.05 £0.03 0.03 £0.01 0.85 0. 048
Wk H Araneae KA 0.10" 0.04 £0.02 0.03 £0.02 0.01 +0.00 4.71 0. 040
J& £ 24X Chilopoda KA 0.03 0.01 £0.00 0.00 0.04 £0.01 ™ 16.80 0.019
22404 Symphyla UNEIT A 0.00  0.01 £0.00 0.02 £0.01 0.02 0. 00 0. 86 0.017
& JE 44 Gastropoda KA 0.03" 0.02+0.01 0.01 £0.00 0.00 +0. 00 7.61 0.016
H ¥k H Odiliones KA 0.03" 0.01 £0.00 0.01 £0.00 0.00 22. 60 0. 008
1% /2 44 Diplopoda P 0.00 0.001 +£0.00 0.01 £0.01 0.001 £0. 00 0.82 0. 007
P4 B Pseudoscorpionida UNELF A 0,01 0. 00 0. 00 0.02+0.01* 9.00 0. 007
2= 12 H Isopoda PN 0. 00 0. 00 0. 00 0.01 £0.00*  2.00 0. 004
24# H Hemiptera KA 0.00 0.001 £0.00 0. 00 0.01 0. 00 1. 00 0. 003
Hi# H Orthptera KA 0.00 0. 00 0.001 +0. 00 0.003 +0. 00 1.00 0. 002
W Wk H Blattodea KA 0.00 0. 00 0.00 0.01 0. 00 1. 00 0. 002
i 44 Turbellaria /N A 0.00 0. 00 0.001 +0. 00 0.00 1. 00 0. 001
ZE4H H Tsoptera N A A 0.00 0.001 £0.00 0. 00 0.00 1. 00 0. 001
X H Diptera KA 0. 00 0.00 0.00 0.003 £0. 00 1.00 0.001
4 F2 H Thysanura hURNELF A 0.00 0. 00 0. 00 0. 003 +0. 00 1.00 0. 001

5 A 11 Sum of density 88.48  75.66 +£20.20 54.50 £24. 64 132.41 +£38.69 " 2.55

# P<0.05, #xP<0.01:F 7o —DR2 S AR A 5 22 5 82, A 25 AR 2 B il 2 35 RALC. J 2 2 B

Hiu, SFSL: b FEI AR 3

# P <0.05, #xP <0.01 Different superscripts in the same column show the significant difference at P =0.05 and 0.01;

Reclaimed abandoned land of copper-mine-tailings,

x3 HEVEBRMKEEINENEND T EHYRERLEEER

Table 3 Community structure index of soil fauna in RALC and SFSL treatments

SFSL. Suburbs forest and shrub land.

RALC:

F8 45 Indexs RALC, RALC, RALC, SFSL, F {H F value
% & Abundance(ind) 216. 00 165.75 £33. 15 169. 75 +43. 80 393.50 £140.10 " 8.13
£ & JE Richness(ind) 15.00 16.00 2. 58 14.00 £ 1.83 18.25 £2.36" 3.40
Shannon-Wiener £ #£P: #5 40 H index 0.900 1™ 0.849 6 £0.102 3 0.8198 +0.070 6  0.595 2 £0.091 5 12. 19
Pielou #]2] £ 48 44 E index 0.765 3 0.707 5 £0. 066 2 0.7205+0.096 2  0.471 4 +0.054 1 16. 89
Simpson ¥ JE 8 %L € index 0.166 8  0.204 1 £0.063 9 0.2153+0.0491 0.408 1 +0.084 7" 13.74
- S HEHE KL DG index 1.7346 1.5805+0.376 4 1.6359 +0.2662 2.6321+0.8892" 3.73
# P<0.05, #xP<0.01:Ff7h—"1RSARM ARG | 22 55 8 3%, A2 5 AR A& B A 2 35 RALC B 2 B

i, SFSL: 41 il ARV 1

% P <0.05, #xP <0.01 Different superscripts in the same column show the significant difference at P =0.05 and 0.01;

Reclaimed abandoned land of copper-mine-tailings,

SFSL. Suburbs forest and shrub land.

RALC:
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x4 SEMNEXRB FENENERESY I ESIVNHEZENFEFEENRID

Table 4 Effect of type of suburbs forest and shrub, investigation time and spacing distance on abundance

and richness of soil fauna communities

: L F{H FEEFE
1 . ,
i H Item i Fy o5 Fy o F value of F value of
‘ abundance richness
AN ARTE 2L Y Type of suburbs forest and shrub 1 4.54 8. 68 173.56 ™ 43,447
P A ] Investigation time 1 4.54 8. 68 30. 15 12.80
] b 45 2§ Spacing distance 3 3.29 5.42 12.93 ** 25.76 **
TE 2 x iJE A it e
S BRI x AR o 1 4.54 8.68 13.67 " 4.29
Type of suburbs forest and shrub x Investigation time
T ¢ ] B B B
S PRS2 ] L% o 3 3.29 5.42 15.62* 1.55
Type of suburbs forest and shrub x Spacing distance
P A ] x (8] BE B B8 Investigation time X Spacing distance 3 3.29 5.42 0. 86 0.41
I A 2 80 x ﬂﬁﬂﬂ‘ il '>< |‘FT]F%EE% 'l‘y'Pe Of, suburbs 3 3.29 5.42 0.48 0.22
forest and shrub x Investigation time X Spacing distance
1R 2215 Residual 15

s P <0.01: WA RS 7 AR B W) 22 e il W 2 o

#% P <0.01: The superscripts show the difference at P = 0. 01.

x5 MEVERMRHIERERIENVHETESFEENEENE

Table 5 The vertical distribution of soil fauna communities in RALC and SFSL treatments

+ 32 &R (% 103 /I\/mz)Density ( x10* ind/m?) & JE (1) Richness (ind)
Soil layers  RALC, RALC, RALC, SFSL, RALC,  RALC, RALC, SFSL,
0~5cm 25.83 38.80+18.58" 30.73 £12.73 51.04 £21.33 " 13 11.50 £1.00 " 11.25 £1.89" 11.75£3.10"
5~10 em 20.82 18.05 £5.40 12.05 +5.58 40.16 £12.55 10 7.25 +0.50 7.00 +£3.16 9.25+2.22
10 ~ 15 c¢m 21.68 12.09 £4.91 6.48 £2.28 30.19 £13. 11 8 6.25 £1.26 4.75 +£1.89 7.00 £2.16
15 ~20 c¢m 20.14  6.71 £2.56 5.25+2.55 11.01 +3.57 5 4.25+1.89 3.00 £0. 82 5.50 £2.65
F {4 F value - 7.19 6. 89 - 23.31 11.40 4.55

# P <0. 05 [/ ] —A> S AQ R 57 A8 B[] 22 5 35 s RALC 4 R 07 &2 B s, SFSL. A1 FEI AR 3t
# P <0.05;:The superscripts in the same row show the difference at P =0.05; RALC: Reclaimed abandoned land of copper-mine-

tailings, SFSL: Suburbs forest and shrub land.

A v 5 B M TR 122 2 One-way-ANOVA
Ji# F HR/NHER 8 RALC, (7.19, 23.31)
> RALC, (6.89, 22.40) > SFSL, (2.51,
4.55) . 4iREWMER E R b - HEsh Y i
v TR R A R L A TR M ) 2 R FE
2, HLBEH 5 50 FIARE 3 BE 25 i el 2, -5 5 )
e L0 J2 (14 2 2R A MR B 55

2.2.3 LHEShHWIREVE ZEEVE S MMITE XTI
B R A B b 55 1 B ARRE Ml 4 Ak B R] Y - 3 B
YiitvE 15 % (3% 3) , Shannon-Wiener Z Ff {4 4
¥HE F 4 RALC, > RALC, > RALC, > SFSL,,
Pielou ¥ 4 ¥ 48 $0 HE ¥ 4 RALC, > RALC, >
RALC, > SFSL,, Simpson i ¥ & 48 0 HE I+ M
SFSL, > RALC, > RALC, > RALC,, % & - 2Kt 48
BHER i SFSL, > RALC, > RALC, > RALC, , H.

M 52 B b 5 A FEMRE Hb ) 456 B2 S
st (P <0.05)  HE 0 & B i 3 b3
MR LS AR E(P>0.05), Z50FE,
il A 52 B b+ 1 3 W BE V& £ FE Pk Shannon-
Wiener £ 808 i , % FE- R BF IR UK, T & 5
B o1t B R EAH G, S A B R AR R G
FHESZEMEREREML,

HI2% 6 I, 4 BB 52 B Ml K LA Bl bk e
Hb 4 Kb B (] A AL PR R R AL T A R A A
(0.25 ~0.50) %] P24 81 (0. 50 ~0.75) Z |l .
Horp ) i R A A2 B Ml 3 4 ] A S Bl W BE U AR
LPE R B R T4 R 042 B b5 41 FEURRE 1l )
P14 FE B 1 2R 50, i Ak R ] BB 3 T R AIG . {HL
i B 52 B b 5 A1 B MRE b [ 1) AR (UM R A0S
A 3R ER B R B L, B e A AT B b Ak 3RS A
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MRV Hb 4 B PR B R G R, 25 AR R, 4
SRV A DL ZR B0 b BN B B, A 3
[P N 71

2.2.4 +HIESW o Aiks )R SR RDA X4
DX 13 K 0 B A 3 B W 1Y 25 18] 53 A ks ) itk
117 HE P 53 B, AR 46 w0 w0l A B 4 HE Y R
(B 2) . 255 8 oR,2 A HE P il i 45 1 1 53 51
7 0.226 F10. 146, 55 1 HEF Rl e TR S L
BRGS0 33, 1% , 56
2 HeJp i e T AR Y 21.4% U A 1 HE
J A ) 0 iR 13 AN A5 A RO A, — 2R A
ARUE ML (30,31 ,32.33) , 3+ + HESh ¥ S E A0
- HEIR S R F 1 RE A RS 4 2,501 5 — 4
A E B, Hrp  RALC, 431 (20,21 .22 .23)
BT s Wy JERE AN HEIRBE R T AR A RS

4% H -0.974 RALC, AbBE (10 11,12 .13) [k
RSN - 1.488(3K 7). 45REW BEE S
A1 ARV Hb B B8 1) 388 K A SRS A Bk B/
HEIA IR N 7 Ok b 25, 1 B8 S W S B 5 2 D
fEE-08

T IES YRS IR N Y 4
T bR T OBCRERN S HORCR (B B AR
544 i N E A DG A M RS RS
A B i ORGSR B R R
G, JUHOE W H s 2N, BTN T
SHEAMHT SRR WEN Z B9 M
MW G ERINEIME R 4 FE AR, S 2R,
Al - 558 P55 DR O) 2 A PR E b v T 4 R
R

x6 MEVERMKEESNERENL TR WBEFEMUERI(S)

Table 6 Similarity coefficient of soil fauna communities in RALC and SFSL treatments

AL treatment RALC,

RALC, RALC,

RALC, 0.6332+0.0295
RALC, 0.601 5 +0.149 2
SFSL, 0.587 7 £0.060 2

0.652 6 +0.126 1

0.5199 +0.092 1 0.462 1 +0.087 0

RALC: W & B Hb,SFSL: AMEIAMHEEHL ., RALC: Reclaimed abandoned land of copper-mine-tailings, SFSL: Suburbs forest and

shrub land.
x7 REEF. KHMESS RDAHFHHEXRE
Table 7 Correlation coefficients of environmental variables, groups and sampling points
with the first two axes of RDA
W T e R
EnvirrAmmental Axis 1 Axis 2 Groups Axis 1 Axis 2 Samrﬂing Axis 1 Axis 2
variables points
pH {& Soil pH value 0.498 6 0.615 4 MR} Formicidae -1.6547 0.4433 0 -0.0393 -0.4754
+ 5 B 0.723 1 0.245 8 HE 4 Oligochaeta 0.1578 1.4127 10 -0.4041 -0.0749
Soil organic matter ik H Araneae -1.0617 -0.984 6 20 0.107 5 -0.6670
41 Total phosphorus  0.595 0 0.618 1 #53 H Coleoptera -1.0250 -0.273 1 11 -0.476 1 -0.2559
4% Total nitrogen 0.578 1 0.5817 [ H Bl Staphylinidae  -1.2116  0.564 4 21 -0.7611 -0.1420
44 Total kalium 0.556 3 0.537 7 J& £ 24X Chilopoda 1.4143 -0.102 4 12 -0.4866 0.4753
4>4fi Total copper -0.476 1 -0.608 4 #i g H Collembola 1.090 8 1.3829 22 -0.5894 0.7111
TS KE 0.650 1 0.276 8 || Wi H Acarina 1.6257 0.261 1 13 -0.1210 0.0366
Soil moisture X H Diplura -0.6190 0.3315 23 0.269 4 -0.2353
TR E 0.152 1 0.675 7 254 49 Symphyla 0.1072 -0.277 6 30 0.622 7 -0.069 7
Bulk density of soils 2 1 44 Nematoda 0.5516 1.0512 31 0.4938 0.154 1
1 32 0.5656 0.763 2
ii:ofliﬂlg\arvae 0-6616 ~1.675 1 33 0.8184 -0.220 1
H h
éiii;i éii;e 0.5591 -1.030 4
§# /K & H Harpacticoida 0.3239 -0.769 4
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Fig.2 Two dimensional ordination diagram based on RDA of major soil fauna and sampling point and soil

environmental variables in RALC and SFSL treatments
Form. W(F}; Olig. EEH; Aran. ¥k H ; Cole. #§H ; Stap. P HFL; Chil. KR H; Coll. 3EH ; Acar. MU H ; Dipl. XE
Hs Symp. ZEi&4; Nema. ZRHi4]; Cole-la. 8 H 4yt ; Dipt-la. XU H 4yt ; Harp. Sfi/K%& H; SOM. LHEAPLE; TP. £
TK. 4#f; TN. 2% ; Cu. 24; SM. +3E&KE; BDS. LI O ARMZEY B HALHE 1 (9 FE 4, 1011 12 13 KM Z i
HRMALTT 2 [R5 ,20 21 .22 23 fORHTE G B A 3 (WAL 4,30 .31 .32 33 AR A FEIARE b (9 AR A5
Form. Formicidae; Olig. Oligochaeta; Aran. Araneae; Cole. Coleoptera; Stap. Staphylinidae; Chil. Chilopoda; Coll. Collembola; Acar.

Acarina; Dipl. Diplura; Symp. Symphyla; Nema. Nematoda; Cole-la. Coleoptera larvae; Dipt-la. Diptera larvae; Harp. Harpacticoida;

pH. Soil pH value; SOM. Soil organic matter; TP. Total phosphorus; TK. Total kalium; TN. Total nitrogen; Cu. Total copper; SM. Soil

moisture; BDS. Bulk density of soils; The number of O represents the sampling point of treatment one, and 10, 11, 12 and 13 represents the

sampling points of treatment two, and 20, 21, 22 and 23 represents the sampling points of treatment three in reclaimed abandoned land of

copper-mine-tailings, and the number of 30, 31, 32 and 33 represents the sampling points in suburbs forest and shrub land.

3 o’

B Wy BE VR S R A2 BN A B R R A
SN (bR AR 45 2005, X 4Y i 4 2009 ) , H %
E 2 EEES SR E S R %
BRI OG, 5 R s e R R (LR %
2010) . iR B 5 4 AR RE #o /N A 55
EEFFREEN ARG M EEET, T8
MR B D, H AR EH Cu i g 2
Btk AE T3, T A1 Rl bR T b A B % AR
KK, RIS B AR (1) . B
B R W 4 4 A A AR
b X 558 B AESR A RS AT LS

Cu V5 Y45 56, A Ry bl 5 o 4 @ 75 4e 72 B 9 om
H,H Y A T B AL (Steiner 1995, Filser et
al. 2000, {7 78 2 2007, #f T j 4% 2007) , i H.
W H 32 SR A R B B — A JE TR
HEWM AR5, 5 804 7 32 2] 8 (Siepel
1995 ,van Straalen 2002) , 73 #h1E 55 B i 2k K 25
ARAEH B AR Y, 78 3 L 1A 4 4R B 7] fig
A KB B A A HUR c-p (IRMH A 2B TR &
H1(Shao et al. 2008 ) , T H Lk H % B 5 4 [ bk
M2 F AN 2 AR, W H R L 4 R
WH (R XA R Y A A2 (E R
451994, F o2 W4 2000, X1 £ 25 2002, 8 #5 bk
45 2003) 1 SRk 10, 5 B M R A AR
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SIATAE R R W] AR B M S LA [ AR
M+ S S W R I 2 ) B AT B 25 e (EL R
i e A A B b v B A1 LR b B R O
A I B Wy R Ve A5 AR RN — o 0y AR, 0+
Y % 2 % % JF Fl Shannon-Wiener £ Ff
A8 A% T AR, 5 A1 B AR HE 3 1) 4 A L P R
Bz WA, I O )2 0 2R R PR R B 55 A
[i] B, AR 4 B B 75 3K 565, 10 d 0 30 d 4 3
) - e Sl W i 2 B 0 A e R B A FELRRRE b B
0 U/ B VA A N R) Y SE KT 8 £
X — R W U ] T A S W AT LA S bR
o ) B R B R B M AT i, S BT XK FE b )
Y RE v 45 H I L R 42 (Topp et al.
2001) . "IRERY R R A 1 A, R A B
LA LB T A ol — 1 il 3L DX S8l %o e 7 )
S sh Wy 52 G FPRE DX, 4 R SR A i — e TR
AR IE B% 1R AR (Hanski et al. 1997) , 7
Wy WO ok 2 G B RE RO BN A (R AR
2010) , + 38 3 ¥y H A A AR 3 M 3 5 1) 52
BT AT AETE. HU M ET 2 Ry 1
SR AE TR TR R B WOk R E
T A A e B AR 180 A W 45 B AR )
Yy BRI, b e ORI Y
HESh YR R YR IR, 78 B o PR R L)k
SR T L AR ) 4 B SRy M TR A B0 ) 4 LA
B (Belnap et al. 2003) . B AE BMA T
1) 2k U5 FAT 5 373 i (Sun et al. 2004, 2R 5 4=
S5 2011) , -3 Wy B AT S bR 1T f 3
SRMR T AT, Bn R B 1)
Wy 3T e AR B 5 A1 FELMR b i) B 4 DT
AN RN A B AR B AR S, LS TR
EHE r- SRS 7R B 29 R - S W A R
AR SR RH G BRI A R oAt
P B T2 B R AN R, de Goede
S5 (1998) RYWFFE UL, #5381 H 7T BE R 1 X R
F M2 00 F ) L 2 £ e B A, Chauvat 5§
(2002) WF5E LM 7E G AR R AT, iR
Hol DL e 2y X R s b, B0 2 R TE
FI R 3 A o 38 Sl ) A 7 I b PR 3t 1T

N gk HL G R R ARG S5 (HUOR 2 BT A B
S REIE I 2 B M 5 B A B R INER S
i J A A 49

Z £ x M
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