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Characteristics of soil faunal community structure before and after the rotation

period of Eucalyptus grandis plantations with various densities
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611130, China

Abstract: Our previous studies found that biodiversity in soil of Eucalyptus grandis plantations gradually decreased at the
initial four years after afforestation, but then significantly increased. Therefore, in this study, we studied the community
structure of soil fauna at the stand age of four and at the age of eight, which is usually considered to be a regular rotation
period for E. grandis. Three densities (D1:2000, D2:1600, D3: 1200 ind/hm’) were selected to compare community
structure of soil fauna among above age groups. Picking up, Tullgren funnel and Baermann methods were used to collect the
macro, meso and micro soil fauna in Danling County, Sichuan Province. The results showed that; 1) in total, 2904

individuals of soil fauna were collected, which belonged to 4 phyla, 8 classes, 22 orders, and 70 families. There were 541
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macro individuals dominated by Formicidae and Campodeidae, and 2636 individuals of meso-micro fauna dominated by
Galumnidae, Isotomidae and Nemata. 2) There were differences in group numbers, individual numbers, and densities of
soil fauna between forest ages and stand densities. The individual numbers of soil macro fauna in 4-year old E. grandis
plantation increased significantly with the decrease of density. Both group and individual numbers of meso-micro fauna in 8-
year old E. grandis plantation increased significantly with the decrease of density. Both group and individual numbers of soil
fauna in D1 density were higher in 4-year old stand than those in 8-year old stand. The remaining density was the opposite.
3) The soil fauna diversity indexes were significantly affected by forest density. The Margalef richness index of soil macro
fauna in 4-year old E. grandis plantation increased significantly as forest density decreased. While the shannon-wiener index
and Margalef richness index of soil meso-micro fauna in 8-year old E. grandis plantation increased significantly with the
decrease of density. 4) The soil macro fauna in the E. grandis plantation were mainly omnivores, followed by debris-feeder’
s. The soil meso-micro fauna were mainly saprozoic, followed by omnivores. 5) RDA analysis indicated that the soil fanual
communities were mainly affected by following environmental factors: forest density, soil moisture content, soil pH, and
total nitrogen content. Soil fauna belonged to Oppiidae, Orchesellidae, Parasitidae, Staphylinidae, and Liacaridae were
greatly affected by above factors at 4-year old of E. grandis plantation, while those belonged to Nemata, Blattidae,
Campodeidae, Lacclapidae, and Onychiuridae were greatly affected by above factors at 8-year old of E. grandis plantation.
Therefore, prolonging rotation period and reducing the forest density appropriately is necessary to improve the stability,
increase biodiversity of soil fauna, and thus promote the stability of community structure of soil fauna in E. grandis

plantation.

Key Words: Eucalypius grandis plantation; rotation period; forest density; soil faunal community structure

IR AR AR LI S R G A T RE A0 B2 Ay, 1T LR AR E S R G E Y TR A
AR AR IR LR R S R T RS 5 E . L S S E AR A IR TR R 7E 4
FERRARA 25 R G IR A A RE B 3 ke 3 Al 2R ACRO VR T, QL2 48 s AR R PR 400 B U2 A 25 19
FEAEYEER Y FRER R A TR R A BRI E K BT ik 6933 J7 hm®, A TARTE N X
S e RZE B A R STk RIS, AR ok T AR W 2 REVE TR i ) B A5 IR G U AR S R R A, A
TARA S RGN LS YIRS S A Ar BRIR 0 TR | B LR B 28 1l 14 8 25 D7 TR AR 2 0f A TAR
ey R TRIE R N TR IR 11 2 U S5 A 7 A PT W el B0 - K AR S ) S S R TR 1
HEAT VAT 5 X LESSHA R PRIE A A2 i BE 2 25 8Os S sh ) (A A8 PE RV AR A7 B85, DTS2 ) - S s i v
ZERYRITIRE T DGR T L3S YR TR A5 R AN T RE X N AR R GE T RS B R R B R

Fke (Eucalyptus grandis) , MR WAL MM B . i TIHAERR T4 &R 2S5 G o Bz
SRR R, R R 7 A MR SR AR D01 G 24 5 | R R O T TR 1 ELRE A
TR R I AE 5—7 4F . AP FTAE U A PHE BT 5E T — 4RI P91 B A N AR (1—10 4F) 159
S Yy 2 REVE AL, A BUREAR IS I, T ) AR S B 4 4770 A7 AR e I PR S0l 25 T o ) 22
a3kl RES B AN TOMRBEARES 1 58 bk o A L e R IR R A2 A G . AT ST IR A 30 4 4R 0 8 4 A] R 2
Ry A A o ) BRI ()35 A5, 4 A I R 23 WAL R B 22 Tt A 381 4 98 v ) A S Joi T 7 3 AR
FEWITR AR T L s e S S A A 0 2 A58 ) S o L S s L SR, S AR R (4 4F
o) BN T e Z RV AR A2 25 A PLRIE AT RE . O e, AN BE 9 £ AU e 66, LAPU )|
B P BN TR B R ) e AT AT (4 4F) A S (8 4F) B AN T DFFE XS 42, i i T4 | Tullgren K
Baermann 7573 & LSS W10 M HRETR S5 MR AIE , 5 FEAR T B M AR L3 Sh W e v 540 2 5 8 AR i A 25
NN ER 0 B N TR B2 208 AV BRI AR

http ; //www.ecologica.cn



810 H

2
He

2 40 &

1 HREXHELR

e XA T U148 P B 3781 (102°57—103°04" E, 29°55'—29°59" N) | J& T~V AT 30 2 XU 4k
K 550—560 m, 347 17.5 °C AEREFR & 1397 mm , FIXREE 82% ; 38 kR 1 i vh AR s, iz B
AR FASF AR B BE(1—10 45 ) TR [R]85 B 5 AR TR, 2RI AR TR KT 10 hm?, W5 i
PP (B /NT 50, A 1] 24 A Hb T ), B 9E b AR B AR B 1 HOHRE R G L S B
568 P E 2 b Lo MR B b ARV T A M i MR AT R 8 24T DR I A N TR b 1Y) - 98 86 T A e Bk A
SR ; FIAE EAR G R e AT Al it I sl 2 AL B IRARES MR R AR, 2 Bk N TGS AR Ry 5—7 4%,

2 HRETE

2.1 HEHbiEE

2017 4F A7 M S AUARIR] (8 rh e Sr 2SR ) B LA N AR, 78 D A 9% B Al 38 o (] £ BUAS ] 25 B2
(D1, 20005 D2, 1600; D3, 1200 #k/hm?) FFHINIRT (4 4F) FECHINIS (8 4F) ELRTAR, B4 B B 3
SR, B 1 hm®, 2018 4F 4 A FEAR IR B —1 20 mx20 m (FRIEML, BET B A/NT 10 m, R
5 SRR 0—15 em HREIFIR G 47 5280 % 00 5E - 338 A e vk A BE A AL AN 35 1,

K1 4FMSFERRFEEERAN MBI R PRIER)

Table 1 Characteristics of study sites in 4-year old and 8-year old Eucalyptus grandis plantations with different densities
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FE Initial Treatment HFIR Nllj "tm 43 pH Bulk ot R Total Total
Plot density/ density/ Altitude/m Tb :1;; Soil pH density/ Orb}? mc/ nitrogen/ phosphorus/
content/ % carbon
(Bk/hm*)  (Bk/hm?) (g/em*) (g/kg) (g/kg)
(g/kg)
4D1 2000 2000 529+12 0.22+0.03ab  3.74+0.01¢  1.16+0.06c  2.30+0.36¢  0.77+0.02bc 0.22+0.04b
4D2 2000 1600 543+8 0.19+0.02ab  4.06+£0.03b  1.34+0.04ab 2.67+0.66c¢ 0.66+0.01d 0.31+0.03b
4D3 2000 1200 555+12 0.19+£0.00ab  4.35+£0.09a  1.30+0.04abc 4.33+0.94abc 0.83+0.04b 0.60+0.01a
8D1 2000 2000 538+6 0.24+0.0l1a  4.01+£0.05b  1.33+0.04ab 5.45+0.83ab 0.75+0.03bc 0.26+0.07b
8D2 1600 1600 535+8 0.17+£0.01b  3.76+0.05¢ 1.45+0.08a  3.66+0.63abc 0.71+0.01cd 0.24+0.01b
8D3 1400 1200 535+8 0.19+0.01ab  3.64+0.01¢  1.23+0.05bc 7.36+0.67a 1.16+0.02a 0.23+0.01b
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3.2 HIESWREE AR

MR ZE 7 22500 o (3 4) , 1R B0 KA 38 sl A AR BB A S35 ), /N R+ 398 50 W S K
A 2R ) AR s X v NS S S B R A A PR RO R TR - S sl
A58 R A6 /N - S S R T R R, A RS AR R M s T S s e, KT L e g
YIS REE S /NS - SR S ) AR ERFERLE 4 AP AN [A) 9% B2 ) 35 00 1 2 25 5% 5 8 AR AR B AR N TR Y 1 3
YISV E S SR AS ) 25 B TG S 3 22 5, v /N - S sl ) A ARSI Rt 8 1 IR S B G K, 4 4R
Fie N TR /NS + RS S BEECAE D1 %6 W 25 T 8 4, MMASAE D1 B DL 4 5 T 8 4F (HH R EA
IR 22 1] + 3 Bl ) AR RO R R I 8 AE R T 4 4E (BT 1)

KA+ Y B FE AR AN ] R Z R BEAR 2 T B 25 5 4 A RIE Y 2 /N - 398 5 ) 2% 1 Bt Ak
538 P R il 2 AU A TS 0 55— 10 em )2 338 I, LR 2R T 1 2728 4k 5 8 AR AR Mkb /NS 3 B )
BIEAEREYIZE 0—5 B 5—10 cm 225 BEREARY BE N, EIVED)Z 8 AFE A T AR /N - 4
S EAE D3 BT WA R T 4 4 R AR R 32 Uk A R 28 B A [) by =2 1] 398 5l 4 % 5 35 G W 3 2%
F(£5).

R4 WRRENRZTEN T EHIERNRNERFTESN

Table 4 Two-way ANOVA of variance of forest age and afforestation density on soil fauna

. LN B
+ 5 ES M R , ,
. df Individual Number of group C H E D
Soil fauna Factor
F F

KA Macro i 1 0.62 0.19 1.56 0.76 1.07 1.10
g 2 3.96* 0.79 1.40 0.09 4.39* 4.44*
MR x 2% 2 0.34 0.29 1.71 0.90 0.88 0.57

rh/NE My 1 0.90 1.64 0.02 0.01 0.02 0.57

Meso or micro 5 2 1.95 12.69 ** 3.05 6.01" 0.11 7.46%
Wil > 2% JiE 2 6.42" 7.70** 1.36 2.58 0.78 2.22

# P<0.05; #3% P<0.01; H' ;. ZFPEHEE Shannon-Wiener index; C: ML EFEEL Simpson index; E: ¥5 8L Pielou index; D: & EHEEL

Margalef index

[J4a08a = 4a -« 8a

. 16 130
60 | KRE LY " 125
a, a
@ 50 | 12§ 120 5
E & 8 15 2
-"E 40 + g S 110 2
s} = 5]
S 30+ 18 "g g 15 g
£ b Z 5 10 2
£ 20 , & B 15 =
< = -10 &
%4% —]SEKK

0 -20

% J¥ Density

Bl1 458 FERRAEEERATHRIENYMEBLEE
Fig.1 The individual number and group number of soil fauna in 4-year old and 8-year old Eucalyptus grandis plantations with
different densities
RPN AR, IrR ISR, FOR Al — 2 B AT ARl 0] 22 53 .35 (P<0.05) 5 A Ta)/ING T RE R IR [] — Bl A [ 2 22 i) 2. % 22
5 (P<0.05)
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x5 RUAHNEAREEERAINBEYNELETENYZE

Table 5 Soil fauna density in litter and soil layers in Eucalyptus grandis plantations with different densities before after the rotation period

+ 1Y) +E 4D1 402 4D3 8D1 8D2 8D3

Soil fauna Soil layer B Density/ (#/hm?)

KA Macro Bk 27 69.33+£8.74 109.33+13.53 125.33+33.33 84+18.33 110.67+34.97 161.33+43.72
0—>5 em 25.33+£5.33 41.33£2.67 40+6.11 3244 33.33+6.67 44+8.33

LN WEYIE 12333.33:4159.06a  2733.33+240.37h  4066.67£592.55ab * 1266.67+376.59b  11866.67+4696.57a  13733.33+3152.42a

Meso or micro  0—35 cm 11500+1500 24166.67+£1424.00  26833.33+9858.72 14000£2020.73b  17166.67+2848.00ab 25000+2020.73a
5—10 cm 2833.33+600.93b 3833.33+333.33b 8333.33+927.96a 2833.33+726.48c 5166.67+440.96b 8000+763.76a

ARG FHEFR R — M AR B EL ] 3% 225 (P<0.05) 5 " Fon IRl — B A FIM I 2 5 18 3%

3.3 HIESIRER 2 RETE R

XU RT3 2253 B 7 RG34 R R ) 4 38 )y 0 44 5] 45 HUOMT Margalef =55 BE 98 8047 2 2 5200l 5 %) vp /)
1+ 3519 Shannon-wiener 54U Margalef =& B 38 04 0 35 52 W0, MRS SRS 5 %5 B 19 58 LA A W 3%
(£4),

4 4R ERR N TARKHEL -3 5 Margalef = 5 B2 45 B 5 B2 R AT i 28 B, oAb 22 R PR 48 B0 /RS -
S 2 FEIE TR BONE S BE R TC % 8 Ak 5 8 AR LA N AR Y - 338 5l W) 22 M 5 285 85 PRI G 8 %5 72
1k, H/NE 3 21%) Shannon-wiener 8405 Margalef =F & & 8 B W6 25 1 AR .35 TH s o 4 R B A AN T ARRAY
T HEW) Pielou $55UAE D3 %% B 5T 8 4F 4 FHE#E N T AR /N + 3514 Shannon-wiener $84(7E D1 %
FERE ST 8 4F FEHAMB N TC 2 (K 6) .

R6 4FEMSERRATEAIHLEN M S HEMIEL

Table 6 Diversity features of soil fauna in 4-year old and 8-year old Eucalyptus grandis plantations with different densities

+5esh SREPESS R 4D1 4D2 4D3 8D1 8D2 8D3

Soil fauna Diversity features W BE Density/ (k/hm?)

K74 Macro C 0.14£0.03 0.15£0.03 0.15+0.01 0.22+0.01 0.16+0.03 0.13+0.02
H' 2.23+0.19 2.12+0.15 2.09+0.08 1.91£0.07 2.04+0.19 2.17+0.19
E 0.63+0.03 0.62+0.05 0.73+0.01 0.51£0.02 0.63+0.09 0.71+0.06
D 13.20x1.74a 12.71+1.19a 7.44£0.98b  18.25%3.92 12.47+3.77 9.08+1.73

rh/NAY C 0.15£0.00 0.13£0.02 0.13£0.02 0.18+0.02 0.12+0.03 0.11+0.01

Meso or micro H' 2.25+0.05" 2.42+0.10 2.35+0.16 1.91+0.10b 2.57+0.20a 2.57+0.12a
E 0.81+0.01 0.84£0.02 0.82+0.03 0.85+0.05 0.80+0.04 0.81+0.03
D 3.08+0.13 3.88+0.35 3.61+0.55 2.25+0.29b 4.83+0.75a 4.33£0.41a

" BRI AR MRS R 2% 57 B2 (P<0.05) 5 ARG TR R — BRI AN [7) 5 B2 1A 1236 25 57 (P<0.05)

3.4 HEESYTIREERRIE

W98 I 3 s ) B SR I RE R IR, o R - e W LA & k3 ,  42.429%—75.00% , Hk
MM (7.35%—21.21%) A EPE(4.419%—19.23%) , B 1 (3.45%—15.15%) A E 1 (4.60%—9.09% ) .
HNEL 3 W DU B o 31.30%—52.78% , R J& 24 B M (19.78%—40.84%) , T B 14 (11.03%—
24.93%) FEEME(4.56%—12.46%) I EPE(0—4.56%) , )7 &1 (0—0.87%) (K 2)
3.5 LSS AR T RDA 34T

W 4 AERN 8 A AR AN [ 25 B B ke N AR 2 2 IS W i S A R T4 T RDA HEIFP . 78 4 FEAEAN T
R, 3 K R S —HE P Al S IR ARG, -4 pH RO B 5 —HE T Rl R A B UG (B 3) o RIS
HEFF SO R B 1) BT DTk RaE 54.19% , FRBRTIAHE Pl ] DAAE— @ R R WA 458 s 2 e 5 58
BRFIRR, 8 AFAEBEM N T, SB—H P SR %5 ok T pH Rk B 0 AHE, 5 RIS N
B IEAIDE(P<0.05) , 55 —HEFF il 5 P55 K 7 JC 58 38 A0 S 1, A0 7 A HE 7 il 4 R BcdE 1) B R BTk R
67.9% , WA RTFIAHEFF T DATE— @ BB b S WA R] - S sh W 2R e SR R F I C &R . 7F RDA HEF &,
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Fig.2 Functional group of soil fauna in 4-year old and 8-year old Eucalyptus grandis plantations with different densities
Wy 5 PR A -2k e AR A AR SR (B PT LASRAE — % AARSCHME 4 4R 4 B N TTARIAR 25 B2 | 108 pHL & /K bR
BAFERE AR RERE AP R | Beod R e RS e R 8 AR AR EL AN TR R | S KA pH X
2oy FEWRAE FRUEE D AR BB A I Sh YR RO

R7 RRETESHFREEXE

Table 7 Correlation of environmental variables with axes

& TR R HEJF 4l Ordination axes § AR HEJF 4 Ordination axes
Environment variables of 4-year old BT 5 AT Environment variables of 8-year old Cra DS I TR A
Axisl Axis2 Axisl Axis2
758 Bulk density -0.4398 -0.2860 % Bulk density -0.2310 0.4052
7K it Moisture 0.6550 * 0.2345  7KHt Moisture -0.7608 **  —0.1065
13 pH -0.7464 ** 0.0354  +3EpH -0.9583**  -0.1515
¥ Density 0.7493 ** 0.0981 % Density -0.9736**  -0.0176
H LI Soil organic carbon -0.4528 -0.2892 ALK Soil organic carbon 0.3878 0.2873
4= N Total nitrogen 0.1276 -0.0981 4 N Total nitrogen 0.7292* 0.0212
4= P Total phosphorus -0.4976 0.0555 4= P Total phosphorus -0.2321 0.1951

* P<0.05; ** P<0.01

4 itig

— KU, LA W S AL ANIZ IR T T B A AT AR EOREAERE AR, AR R
A I T FA N TARBI SR A7 0 e B MRS B3I AR R A A K S 38 T 0 3R € N R
B TR AP ZRR " DR, e AR R AL A TR R B IR A R A B R AT YR
B, BN TR Z AR 1—3 AR Th 4 AR Zc A7 AR BE AR 1 1 M o e 5 el sk e - e s =2
FEMESEI 1—4 AEREAIG, MR RARES 25 TH i AR 34 ARBIE g b SR AR (4 4F) ) (8 4F) FL AR AL Tk
SEAAR e sh Y 2904 L, 00Jm 4 178 4022 H 70 Bl LHESIYIRERFFAEREAK IS FI B BT —E 25 5%
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Fig.3 A two-dimensional graph of RDA ordination for soil fauna and the environmental factors in 4-year old and 8-year old Eucalyptus
grandis plantations with different densities
D. % Density; MC. 27K & Moisture content; pH: 41 pH; BD: 2 H Bulk density; TP 208 Total phosphorus; SOC: A BBk Soil organic
carbon; TN: 4% Total nitrogen; Stig: K UHEl Stigmaeidae; Orch: KM PEEL Orchesellidae; Nean: PEMEE} Neanuridae; Stap. Fei# H E}
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SASRF | BLRe N TR AR B o 25 5 1 R SR 2l W A R BSORN 1 S8 2l ) 2 A PR 8 B, ARl i 25 e TR
R+ Sy B HaX AN 2R BT — 8 92 B AE F 5 8 AP A Mt 38 s ) iR SRR R 255 T 4 48, 7
THAER RS, LIRS S A Y — e A AR R A SRR R R s A AR KO AR A 41
B LGS AR Ak H DR 3 A AS R G0 P A LA RO LB R ZE AR AE Y KRR ST R, LIRS BRI 45
SRR OUEVIARSC A v S At Rt b T3S R Vs g A s . DR, - S Sh W R s 2H ORI 25 46 Xof
ARG B mENIREN" . EATHAESRGE S, B T4 K Hr Beoliobk o 2% B 1A
6], A8 T ZR G WA A 2H LA 1, AR, 5 DEEAR N GRS 9 284k, B 4G DG IR 25 AR BE | R Bk i MLl ) H
ARAL NS (6] 43 A B, DL B K B P B 25 AR S0 2 e BRK 4 8 S R AR ) A 0 5 i i 1
RG34 B RPN TR PN O R BG 0i  F T1T  35  HER BE  ove , nbie 1 - sg o LB 1 o e, fulf 1
LIRS, N4 T N TR IR 722 R BRI T 18 Ab 5 L + e sh ) A B B e o A 2
S PUE T MO ARt SR B AR S R G RS BEIE S AL Y ARG AE DI B
s/ N SRS YR ECR I 4 SRR E ST 8 4 IMAEE D1 B 4 455 T 8 4R (B AR B MR A
A DL 8 AR, H SRR 8 4FELA N TAR TSR S W) AR R 4 e . EARTES AR 4 4F
A AR AT PR3 XF A SR 4 FK 4358 4 AR MO AR D | (B B AR 1 U 9 W e 25K IR A 7T R ik
FER TS5 RN PR TE ) O3 fif FRHGERE 5y HE S X AR 43 WA R T3 22 WO AR SR o, i S 20t 1SS — 2 1 75
FAEFIT XS R AR B 4 AR AR ETE S AL AR E M A5 - S sh W B TR /N R+ e S )
AN T S VA 5 T Bl R W i T B RS R PR AL VR S AR B AR, FR T LA B R
W 8 3 AR RS I B B REOKSP A5 B s AR E T IR W RV i R R I T R HILST 3 A | 3k Se T
B R THE HIES RIS I ZRE AR R 2

ARG R ARG S A [R5 B EAR N TARIREE R 5 I Sy DL 35S 0 AR DGk 23 Wl s, 6 AR i
(4 45 ) M9 BE | RIS KR pH (%) H RS Wi FEZAEAE R I 1 BB R K AR 2RI B
SR T PP RSS2 5 WO R A S (8 4F ) kM5 B | T HE S K AN pH (B, 4 N & &2 EEAEM K
F 0 R FRUEE D5 R B R A IS R R S R AT X S PR A X
RSB VE IS i B e A ik S A R 2 e e M IR Sh W, 7 8D3 M, R T AR
O3 E AR AL AR S BRGSO S Y AR SR T R X RT RE R R R el
YN LSS R o S o = O 8l Ml w41/ CA B 7 - 1y | B N S 31 Wi o S e AN PSS S G I B
PERTBE B S A7 T N T — S IR B AU AR A R A EAERE ), B T i A0 R R | A i
FEE R AR A R, BIFTE R IR S B A A TR F s Y B Is ZRe AR e
A AR5 s 2 2 PR o B | 385 /K B M pH 2 T30 BH PR 43285 5 %) el 28 fof A 1R % 5 4 4 A A
AT XS - S S IR I 45 A0 A S5 5

Y A R I Y BEIR R AE B 1 A 2R A A AR B SR BCE Re AR IR T 1 45
B AR R S b B R Y ORI 4 4R 8 R AE BN TR s e R B 5 5,
X2 S AR S B BB G — R, AR B A A ) S o Pk s, AT AR /N AR B RN R R
[ERRUR w=yU S SN/ B2 2 CRR N 1 SE VG E e =) TR TN (W BN U st oIk 7R\ L AN
Hesh WA g, itk —2 1LSD 2 FhAs R B 4 R4 Bk N TARKHY + 3880 Margalef & FE 5 BB
S0 I AR L 1 0 5 8 A B A N T /N A 3 5 %) Shannon-wiener 78 40 S Margalef = & & 15 %5 bif 25 & [ AIG
T B ARG R YRR, SRR T, I MR R A BT T BB R IR D RE R Y 1 4% B
Y& ik Z REAL R 2 R BT FI Wi, DRI AL AROAR 43285 B2 1 B e N AR R 3 W) 2 AR MR A o

B FRGS F I YRR IS TR (e RN R (B O 2R (0 AN E MR B, L5 A0 e 5 BEVE D BE IO R A5 ARG
TR - S DA B 3 A B R vk 2z, N s I DU O L B R BRIk
— WA Ay N A S S W PR AR Ak ) S B R R IR S AL B TR B IR T o B 2 I
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AMEBR G BRI RE S Sh ARG 8 P R s A 00 3 AR AP IE L RE 15, IR S MR D RERE B
PR LA i AR AR 2 —

5 #ig

ABEFE AN ) BE A AT E 4 AR08 4F AR FUR N TR S Sl W R v 5 A AR R 285 88 4 A8
HAZS, R tl)m e SOW T L esh P A% SRR SRR B o, HIEsh B JRaS i s S 3, X
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