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Effects of terrace hedgerows on soil macrofauna diversity
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Abstract; In order to understand the effects of terrace hedgerows on the soil macrofauna diversity, soil macrofauna was
investigated during winter 2006 and spring 2007 in five land-use systems i. e. mulberry orchard, mulberry field margin,
citrus orchard, cirtrus field margin and farmland. A total of 4533 soil macrofauna individuals were captured and classified
into 3 phylums, 9 classes. The results showed that individual density, group number and DG diversity index of soil
macrofauna community varied significantly with land use systems. The three indicators were significantly higher in the
mulberry field margin and citrus field margin than in the farmland both in winter and spring, and higher in the mulberry
orchard and citrus orchard than in the farmland in winter. The individual density and group number decreased with the
increase of soil depth in five land-use systems, same trend has been found for the vertical distribution of soil water content,
total N and organic matters. Principal component analysis showed that the soil macrofauna communities of mulberry field
margin, citrus field margin and citrus orchard were significantly different from mulberry orchard and farmland, and the soil
macrofauna community of mulberry orchard was also significantly different from farmland. The study suggests that terrace

hedgerows play an important role in conserving soil macrofauna diversity.
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VAR, B 2B AR ) 2R RO 1958 1, TR Y AR BER B £ B0 T3 A B 0F 58 1 #4
AR . AR A R R T RS S R A S TR A E SR E AR B R R
T —RIMRB5" Y . EAMEBIIIREAR B i R R S SR R A T IR ARk, 488 T
ESTER TGRS . SREML, REAFABIRE T HEV S0 MEEE MY EED .
HAEYE R GRM (Agroforestry ) ¥ —F B R . 7E3R E A 57 i E s S AE 1 8 ) A RO0R 97 F 3 4 2 o
W, S IR EALEIR, B i LIk S B AR E R AT LR, 2k g B E " . EXTH
SR B AR R A i Bt T KRB LIRS W) SR R NG AR R L RIE . DAtk , 2006 4F 12 H Hi1 2007 4E 5
A W BAZ i Er sy & (REEY E MGEEYE) RE AFE AL -0 KB RS L
YT IRA, B7E T bR Y B VR AR B X T R B L S Rk 5 A T AE ) 2R R, R+
BN A S AR BEAR B A S R G R RR R R AR MR = K8
1 HRAZE
1.1 HHEFESEE

WS X AR D)1 |48 F i L P (103°54" E, 29°527 N) 3 T P01 4 PR 8, BEARAR 110 km, J& SE AR I
ZRAE, B FYSER 17.1 C MR R 1095.8 mm, +3E 560+, REHbEFRRR R AFR 4
BORHES # A AR, REFEUMEN RN E, ST 5 E Digitaria adscendens | 4 ffj L
Eleusine indica %5 U>FE T HL Alternanthera philoxeroides ./)N %% Conyza canadensis %44 Veronica didyma % ; 3&
WEONFPAE R IS , T ERYIE A D Digitaria adscendens JEEL Arthraxon hispidus . D 2% Kalineris indica \ %
W Ranunculus japonicus B3 ER % Commelina communis S5 ASFE ) A1/ 8 WITE AR ; 45 Il 2 2 DAFAE AOAG R 3,
A 2R Bk Th B Digitaria adscendens (%5 /0> T ¥ Alternanthera philoxeroides B 3% %L Oxalis corniculata . 5k 3¢
Acalypha australis JEBR Galium aparine 55 ; i 5 MAEAG N LI , FZAEY)IER H3F Imperata cylindica | B
J& Digitaria adscendens JE¥E Arthraxon hispidus . T5j K Abutilon theophrasti ./NFEAE Convolvulus ammannii | Y8 3¢
Hemistepta lyrata Jf} 3¢ Trigonotispeduncularis 2 XA K A1 /0 8 FOFE A ; 4 H 7K B, FhoRE ) B SR K g -1l 36
BAE, AR M K, A 25 N F F IR Alopecurus aequalis , 4 E 2% Malachium aquaticum . &
Ranunculus japonicus WK% Cardamine hirsuta %%, &+ A %3 3 NAE R, B T #hdgH
WES, BIFEH K/ NA/NTF 600 m*, MIFHAE FE 1.0 m 24, KA/NT 30 m, 3645 15 R,

1.2 MEacRES LESYEE

T 2006 £ 12 H 12007 £4£ 5 H , 43 2 IRXTBIFE X 15 DMEMZEFT R 3R sh W BORE , BURE J7 1524 TSBF
B (B SRR W IR 1R Y o R R BENL R 5 MR B A Z FMEER KT S mo BT
W2 [E] B BE B AH XS 3EAE , S I R SRIE A AL BEAE FEAAR 20 om 2245 AR 22 ) P BRE S A X 4 B , A el A
BAFE ROEFEIERAR 30 om A4 s R & FE AOEFRAERRTNSR 5 om Z240 s BURE AR R 25 em x 25 om, SfElf5E
BN RTEY) , AT A R LI, AR5 T LB R 43 0 ~ 10 em( 1) (10 ~20 em( 1) \20 ~30
em(10)3 23R4, B2 M AFHRERERB Y . HEYEFSHRE LIESPYME 0 ~ 10 em 12,
WA B KBS 3R Y 75% WK AR SEIENSE , i I NS SE o 15 MR 2 IRILE 4 450 1y, H3EBHY
FERYEC P E LA ) AR E SRR E ) a2, — e H, HP A%
B g 5 4 B A ST BB IR B BE R S MR B TR SE i, T 2006 4F 12 AERFFEIX Y 1S MEsN B B
M F433)2(0~10 em 10 ~20 cm 20 ~30 cm) RIEFMHEM AR AR &, LIE 13 AR SKE, [k
B, E 4% pH [ .2 N HIFAHEEE.

1.3 BdEabz
1.3.1 ZHMFRE
SR FFI4 BE - BETE B DG RAHATREE SRR HAR ™ AR

g
DG = (g/c) Z (Dici/DimaxC)
i=1
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K, D, 5 i KRB, D,y WA RREEE | BEFBRKREE , g NHE T RZEBE, 6 W& KA
SRR C/ C ARXSIREL, BITE C AMBEVE AR « D RRFH IR LR,
1.3.2 KRB IESH YRR S5 LR B

3 CANOCO 4.5 (Microcomputer Power, Ithaca,USA) #{4ARE A R L H A N ELFENESREN
BRI LW 13 13RS WIRBER AR BE (AT log (v + 1) et ) X R TS + TS W) RE 7 B4 4L LT AL
434331 ( Principal component analysis, PCA) ,,
1.3.3 ¥Esit

K SAS GEit R AExT 5 i A st A Ay =K BL -3 3 ) i AR5 BE R REBORN % - 2R HE B DG kAT B
KK 522537 (One way-ANOVA) , FEXUHE AT HT , X M4 E BEHEAT log (x + 1) B4, 2 FF & IES 40 , A5
BEWLVS, PIR LB LSD Kk,
2 BRE5SW
2.1 REUTRBHYIREIE A AL

PR A LRI KB 350 4533 R, BIRE T 3 17.9 49.24 K (R 1) . HPRALE N ERE
WEASI2E, 5 BAHARE Y 62.59% 5 AR ik B B H (KWK 6 H MSEKFEH B E Y
BH. EME R E E RS 1K, 5 EMKER 33.82% ; HANWA R 11 8, AWK ER
3.59% o PRIGSEERNE WAHE & BARERER 96.36% , B X KA+ Fah Py EBARH o, EEBRE
YIRPER h RIEE BB A AR MRS X FR5E S04 B 2B AR sk, X Rl NR S B Fe s e

®1 FRLHARAXKRETENMBLLEEREHN

Table 1 Groups and individuals of soil macrofauna in different land-use systems

A + 3 F 2 Land use systems * o £ pF
Groups 1 I ik v \Y% Total (% ) Abundance
<33 H Hymenoptera 183 421 492 1015 0 20612 (45.97%) ++ +
512 Oligochaeta 117 162 123 276 48 726(16.19) + + +
Wk H Araneae 62 41 27 37 108 275(6.13)

53 B Coleoptera 62 43 34 37 76 252(5.62)

2R 15128 Enchytraeidae 25 55 60 35 45 220(4.91)

254y H Symphyla 14 38 111 35 2 200(4.46)

% J£ 2 Diplopoda 21 40 20 36 5 122(2.72) + +
45 1t B Isopoda 1 37 11 54 0 103(2.30)

538 H 4l 8. Coleoptera 29 17 17 18 18 99(2.21) + +
B H Diplura 8 19 45 21 0 93(2.07)

Hi# H Orthoptera 16 16 6 13 6 57(1.27)

kWA H Geophilomorpha 7 8 20 22 0 57(1.27) + +
J62 /£ 2% Gastropoda 17 9 4 17 55(1.23) + +
08 F 4111 Diptera 2 5 1 3 31 42(0.93) +
f %A H Lithobiomorpha 2 4 13 15 0 34(0.76) +
1939 H 41 1t Lepidoptera 7 3 2 8 0 20(0.45) +
[7]3# H Homoptera 3 6 4 5 1 19(0.42) +
1% Hirudinea 2 1 0 4 7 14(0.31) +
#:§# H Dermaptera 1 5 3 3 0 12(0.27) +
3% H Hemiptera 1 2 1 5 0 9(0.20) +
FE 4k B Blattopera 1 3 1 2 0 7(0.16) +
4548 H Isoptera 1 0 0 2 0 3(0.07) +
145 B Pseudoscorpiones 0 0 2 0 0 2(0.04) +
[]3# H 4} 31 Homoptera 0 1 0 0 0 1(0.02) +
B MAEEL Total number of individual 582 936 1001 1650 364 4483

S JEREEL Total number of group 22 22 21 22 12 24

I :3&Fd Mulberry orchard; II ; 323§ Mulberry field margin; Il ; 4% Citrus orchard ; IV ; f%## Cirtrus field margin; V ;& Hl Farmland ; T [H] the same
below;a: EEA IS YAREH IR MAEL Total number of individuals per group caught in each land-use system;b: 355 P IR FEA L+ 15
WIBER AR I MAE S F 3R 19 E 4 L (% ) The figures in parentheses are percentages of each group in the total number of individual
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2.2 KEIL ISR [E A
2.2.1 K¥E5Am

KA IR YR LR, TS EAZERRAFZE(E 1A) , KA LR ME% BETE 5 Fh L HhA]
FAFREZERIREE(P<0.01) , K&z FRE AFE  RIEMREE MRS EY B ES TR, FiE
el PG 35t B 3 = T R RN SR s 5 2, A 5 R SR 0 1A B 1 S v TR Y [ A 5 s 2 v A el A
R NAZERHFEZ BT HEE K ME® R BT RSN, oAt T £ 3R 7 =A% B 35976 R R AR B 1)
BT EBR TREEARE BT AR B3 (P <0.05) Sb, HoAth 13t A 5 MR % B AR LR
KB BEKE

KA IR YR LR, T EAFER RAEEFZE (B 1B) , KA+ s W2 E 5 Fp b F F 7
KA ZFHRBE(P<0.01) . HipA&Z BRI REMEEHRBEREER TR, FEHEE 0D
mTEE  E R R A R R EE S TR, RIEHEE B2 TRIE AR MRE, A&FE
B AR F2BECE I B, S8 S0 R I A ZRBEECE BT T I (BT b R O RO 2
FIARAL YA B B K

47 Winter 0 %% Spring
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Fig.1 Individual density and group number of soil macrofauna in different land-use systems (Mean + SE)

ARNEFEFREAFEBE (P <0.05) ; AAREFREREFEZFBE (P <0.05) ;A MR ;B: KBS Different lowercase

letters indicate significant difference in winter (P <0.05) ; Different uppercase letters indicate significant difference in spring; A : individual density;

B: group number

2.2.2 EHM

A 3t A A 752K 9 T KB - e sh A A B SRR B B R R BE OB i s sk, A BE NS
HEELR ] ERE. £F, RETRHYMEERES LHFAT AR LEEEZRHBE (P <
0.05), 1% I EMMABENEESTLRIEMNZ, 2, B TREMEEEAR LEREZRAR
FES, Hopt L3RR D7 R AEA R LR E 22573 B3 (P <0.05) o A& FE AR 43 1 )2 MR
BERTHRIEMIZ, REMFE LR [EHMREENEESTHRIDVZ (B 24) . TRELFTER
EHZ, KB RSP R BRAE & LA AT XA LR AR BE 2R (P <0.01), 13 [ JZHKEE
HBEHTIEIZMIMZ(E 2B),
2.3 RETESWIHIREE SN

KH DG HEHO0 5 Fb LA T FOREL LIS vk SRR AT B, TR TEA TR RER S, K+
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Fig.2 Vertical distribution of soil macrofauna in different land-use systems ( Mean + SE)
AE/NEFREREFBEFE(P<0.05) ;A MEFE ;B 88  Different lowercase letters indicate significant differences (P <0.05)
A individual density; B: group number

BB DG H8%E 5 Fh LA DT K EZ W B (P <0.01) (K 3) . HA4F W MHHE REMRE
# DG EFHBER TRE, AINFEELREER TRE . FF AFEH DC 155082 = THAMPA LA A7
X, A H A AT KZ BT REZS . NAFTEES B TREE DG I8EA Bt EIH5h, HAtBT A T3t A
i) DG 15 BOSA A FRE B T (B BTA LA 75K DG $8 B Z 15 28 AL RIAE B E K.
2.4 REUASRBSHYIREE S 9 E RO B

R RE R L ) 13 FERE H IS YHEAT WA 73T (PCA) B T A ZMEFEZ AR LA 77
TRE IS Y REIE S AR (B 4) o E 4 BTLAE 1,5 Bt f AT REEL FEMEF R A
HRLS F A AT X LIRS RERAHER R KFMEF TR 1(PCL) /o RUER IR BE
(P <0.01) , RIUERIE AFHE M -5 R R H 22 57 558 2 B 220K, 7] i R -5 4K B 22 7 ik 2] B 2k
Vo AFMEFERD 2(PC2) B RBERIABE (K2) . NFFERTUFH, BTiRTEATERER
Z, F i 1(PCL) # A TR BRI RIS 5 b 3R 5 XX 0 o R8G5 5 R b R =K
2K MANBE X 7T 88 WG AR Fel o 18] 4 25 RS2 B b A O 5008 R Y 1 S sh Wy e v 5 0 2 LA (8.3 1Y)
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20
2.5 KELEHYS LS ERNMELER

MEIFLUER, S FAT L EESKE £
N G DL & R )2 TR B A 38 o 2 I3 D 3,
T pH BN HEE + 2 TR B R At . @it &5
WEE, B THEENLES KR £ NEARLEEZE
SAREESS, HoAth £ A7 A LI E R AR [F
TERIZEF KRB B EKF (P <0.05), AR+ A
A EEEKE . pHE. & N MAEVRS EA T
AR Ho K E R > ERE > RE > [R5 > 17
3 pH ENEE > R > FE > R > KH; £ N R
Wl > A > Rl > RI8 > 1G5 FHLECH R > &R
>R > R > FI, B 2T R, AR L A
AR LS KE pHE. & N AR S EY
FEMR BEZER (P <0.01),

] — R 7 2R R 12 B R B+ 3 sh A Ak
W RS R B R X AR T A R R
(F4) 0B b A R R+ 3 3h WA 1A B 28
BEO S HESKE 2SN NAIRSEEEMX, 5
+35 pH HE A, RE MR KBS g
pH RS T BEMKAKY, SHEANE S ERE T
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FrifiR)

Fig.3 DG index of soil macrofauna communities in different land-use
systems (Mean + SE)

ARNGFEFORE T2 57 B3 (P <0.05) s RAIRE FRERE
Z22 538 3 (P <0.05) Different lowercase letters indicate significant
difference in winter (P <0.05); Different uppercase letters indicate

significant difference in spring (P <0.05)

WBERFAKY . RIFH AR EZ KBRS TIREKE & N AR S BXE TR B EMKF, K5
05 1% pH B WIA S BE MK AR R B -5 L5 pH (EAA HLR & Bk 2 B 3E A K, 58
$5 + 4% pH (EAA LB & BRI B EA Ko WA ES HRE KBRS BRE TH)
BEMIKF, 515 pH HM S N S ERE T BEMKF; S HIREKEME N SEXE THRE
EFAXIKF, 5 EAYURE BB T BEMRAKF RERTMEEES £ 5% pH (Ek 2] B F A0 KF
S, AR BE RARE S HAR AT PR BRI B TR B E AR
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Fig. 4 Principle components analysis ordination diagrams of soil macrofauna communities
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ERS/BRRBTES
Table 2 Principal component score coefficient variance analysis
EREIiEN #% Spring
Land-use system PC1 PC2 PC1 PC2
I 0.531 £0.22b -0.109 +0.71a 0.171 £0.20b -0.532 +0.64a
I -0.464 +0.28¢ 0.575 £0.32a -0.539 +0. 10c -0.270 +0.78a
1 -0.952 +0.30c¢ -1.197 +0.45a -0.494 +£0.29¢ 1.200 +0.58a
v -0.732 £0.09¢ 1.020 £0.49a -0.937 £0. 14¢ -0.394 +0.33a
\ 1.618 £0.01a -0.289 +0.08a 1.798 £0. 10a -0.005 £0.23a

[P NARENEG FRE R R 27 B3 (P <0.05) Different lowercase letters in the same column indicate significant difference (P <0.05)

®3 FELHAAFTRXTLEREER

Table 3  Soil environment factors under different land-use systems
A TR HAKE(%) pH {5 4 N(g'kg™") AR (g ke™")
Land-use systems Water content pH value Total N Organic matters
1 0~10 cm 25.09 +2.84a 6.86 +0.13c 0.15 £0.02a 1.68 £0.14a
10 ~20 cm 22.03 £2.58b 7.21 £0.10b 0.11 £0.02b 1.09 £0.16b
20 ~30 cm 22.18 £2.70b 7.45 £0.09a 0.09 £0.02c 0.71 £0.10c
-4 Mean 23.10 +2.70B 7.17 £0.11AB 0.12 +0.02B 1.16 £0.13AB
I 0~10 cm 24.50 £1.37a 6.67 +0.08c 0.15 +0.01a 1.49 £0.06a
10 ~20 cm 20.75 £0.72ab 6.95 +0.09b 0.10 £0.01b 0.59 £0.16b
20 ~30 cm 19.38 £0.46b 7.20 £0.11a 0.08 +0.00c 0.42 £0.16b
-4 Mean 21.54 +0.85B 6.94 +0.09B 0.11 £0.01BC 0.83 +0.13B
I} 0~10 cm 29.72 £0.77a 6.76 +0.10b 0.22 +0.04a 2.19 £0.15a
10 ~20 cm 27.02£1.19a 7.10 £0.09ab 0.16 £0.01a 1.42 £0.10b
20 ~30 cm 28.84 £1.95a 7.40 £0.12a 0.13 £0.02a 1.07 £0.18¢
-4 Mean 28.52 +1.30A 7.09 £0.10AB 0.17 £0.02A 1.56 £0.14A
v 0~10 cm 24.20 £0.12a 6.95 +0.20b 0.10 £0.02a 1.31 £0.20a
10 ~20 cm 19.04 £0.33b 7.51 £0. 16a 0.07 £0.01b 0.77 £0.06b
20 ~30 cm 18.19 £1.03b 7.68 £0.13a 0.06 £0.01b 0.40 £0.03b
-4 Mean 20.48 +0.50B 7.38 £0.16A 0.08 +0.01C 0.83 +0.10B
v 0~10 cm 42.17 £2.96a 6.35 +0.04c 0.17 £0.01a 2.35+0.20a
10 ~20 cm 29.04 £1.59b 6.57 £0.03b 0.13 £0.00b 1.49 £0.15b
20 ~30 cm 25.36 £2.05¢ 6.85 +0.08a 0.09 +0.01c 0.85+0.11c
-4 Mean 32.19 +2.20A 6.59 £0.05C 0.13 +0.01B 1.56 £0.15A

FIFIAAR /NG FRER R A 1 )2 [ 22 5 B2 (P <0.05) s AR RS T+ 8RR A R 7 X 22 5 2% (P <0.05)  Different

lowercase letters in the same column indicate significant difference between the soil layers (P <0. 05) ; Different uppercase letters in the same column

indicate significant difference between the land-use systems (P <0.05)

R4 RBTEHIYSTHRFEERZ AHEXYE

Table 4 The correlation analysis between soil macrofauna and soil environmental factors

TR HRRE ok pH {5 2N AHLR
Land-use systems  Correlation coefficient Water content pH Total N Organic matters
I AMEFRE individual density 0.307 -0.754* 0.610 0.867 **
ABEEL group number 0.164 -0.745* 0.510 0.803 **
I AMEFRE individual density 0.897 ** -0.595 0.822** 0.879 **
ABEEL group number 0.803 ** -0.721* 0.901 ** 0.837**
m AMEFRE individual density 0.242 -0.656* 0.553 0.737*
ABEEL group number 0.312 -0.870** 0.552 0.851**
v AMEFRE individual density 0.934** -0.728* 0.777"* 0.839**
A% group number 0.930 ** -0.557 0.838** 0.777*
v AMEFRE individual density 0.869 ** -0.780* 0.854 ** 0.831**
A% group number 0.913 ** —-0.885** 0.895** 0.895 **

* P<0.05; = = P<0.01
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3 itig

HIER Y B e AR HL 5, B RA SR —Fh X R + Esh W M BRIE SE A BB R, WA
KA IESHY) AR BE EHEEON DG SRR B E S TRB., FEERET (1) B THIEEYER
A 1 4S5 ZEENEYYFEENESREY , SECUEWR SRR, RESWMHEX E . R0
L) 8 b T 174 AR == RO AEL A R T SR AL T SRR, e T IR R AL, D TS W SR B T R AT Y JRE P R R
A3, AR T LI sh ) A A g R ' 7 R E h RE R AW A KR B8, R G454 E A
B, RSB ERENES; (2) AR THRERAR. shEEy S e AR B A, A% T4 H 32 2
IR THEE D, RAED R 32 B AL B 25 S5 SR I T4 . AR ) 32 2R VE T 3h it HE s 25 55 4
F AR P20 S B9 T, X e A PR B AR KT H IS I AE K R B R —E T REAFE
HAREAMM, W2 B —EREH AN T HE THERRBAEE D, Ay TR R B/, FHi&EKR
R SESHY) MR B RO DG SRR B E R TRE ., X5EEWENPIRERAL. BEH
SRR R R E KR L IE S Y AR B SR B SRR S TR H . 2RV T BRREE A
NFHRA FREPEE RN . RESRIEMAL, BRZI—ERERHA T, HRE b T2 EE
B, S T gtk 3 T R HRAE S @ AR b A R ISR E R T R B, RE M4 N FAE L
&Ry TR, H, RS R 2 8RR S Y B AR B S ELDG ST B E R AR E
Wl SiGEEAE L, BAAME I H e N G LR & B B E S TS, (5 B TR 5 AL T /K IR Mk, A Bk 4510
B S HUA I 4 2 2, IRIBHIRG 358 32 B TR AR BE AR XS 4520 , DR LG A 2oty 156 R 2 - S8 sh iy 1) > o B 25
B DG ZHEEFR B BE S T

ARZEFERNMSIREASH EREE TR LRI B ESEWEEEZTHESISHEEZME
£, KEWEN, KB ES YRS AR BREN AL BRMR LR, NRBHESE BRT
WS B2 AR s S W Ah , oA ot A 5 SRR BE R BERON DG SRR T2k
BIRBBN BEKT-o XUEHIER TREEE AR BESh , KRB 3R 3h W AR5 B BB 2R R B35 1k
AR, X FERFENLESE T, G S LY A L4, B B TR KR T I
TR 2 XU SR, A ZE AR, Rl 3RS KBRS, SEORE L 5 a3h Y i MR % B SRR 2Rk
P . HEMESARR, R TR, KR 3 sh Y MR % B RSB EE A Ir B 7, (B2 B F 2007
FEFWRXEN T HEREENER, E—ERE ERE T KR8+ #hME% B RENGK,
SBOLA A% BRI KA B, 4 26 4 bR 7 =058 B R R ka3

TIEIAER A& 7K 2R pH B Z5 4 BUHE . HIEE VLR & B SR E LIRS Y M BE SIE B Y%
R HERW L ESYNET SRR 2SS E N EN, LR BREME S LIRS KE™ +
e N MANUR S EEEMXT ", 515 pH EEAAX . APFF0E 30 [ — - A XA AR+
JE R+ S AR B JBEES R SR B R X B A R i 2 IR, BT - b i S AR B
BEEH S HIERVR S B2 BE EAHR RIE G AR B A% B SR 5 1S KE . 1 Ee N
B WE AR T R AR BRGS0 S 1358 pH (BTG 135 AH G A, Hofth £ 3t 1 F 5 =X A1
W REEOY S 1 pH (A2 B3 UG X ULBAZE R b A R A FE & A T, LB E/KE pHE. £ N
AV S BX AR LIRS YR MR N, X SREEFHIR G RAIL . RIS
5 3B HE 7 5 AR Ak i M W0 5 ot Xof - 398 SR B IRAL M R AR A X TS W RE TR R A T I SR R, IR
SYIRBF BRI 0 5 IR BT, R 52 1% pH B HE K& H3E4L N AR &2/ BTN
XA HEAPREIE AT RA R LET , KB E s AME%E S5 + 4 pH (H2 83 FAH
KRB S 4% pH HER BEEMX, S EEESKEMAIEEEERBE AKX, X 5HAMPIRL
RA—T P XFERREN LIRS OBEE G T 5 SR RA B YR RN, B 2 B A
B (ABHETE 3h GEAEFIBE 2556 ) B v . BARSRE A AR H L4 N FAUR & &35 T R E
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3, EUR Tk g A 7 2 W 52 B T AR 9 3h (B 16 3 AR AIWE 25 58) T, S BOL KRR L 5 5)
YA~ BE R TR o X UEIITEA TS PR AR 79 Bl X B - SR Sh W e 454 (0 ik 2 PP A o

BIEHTFE AT AT H, R sh Wi S5 LA R SRz B A T N B . SREAE, h
THUEH Y E AN T IR B> R S R I 2 , KRB L 3esh Wy 91~ BE SRR DG etk
RO W, AT LI Y B B N KT RS PR it T UK B Dy AR B A B, A A T LIRS M S
PERI RS BB IRIP RS SR, T EE MR AR A REPAZ AN TIHF B RES K ], 5
A B SR SR o
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