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Abstract: “Ecosystem engineers” concept advocated by C. G. Jones generalizes the ecological phenomena that organisms
can affect environments through non-assimilatory/dissimilatory processes. The conceptual framework defines ecosystem
engineers as organisms that directly or indirectly control the availability of resources to other organisms by causing state
changes in biotic or abiotic materials, and consists of 3 terms: ecosystem engineers; ecosystem engineering and ecosystem
engineering effects. Ecosystem engineers can be divided into autogenic and allogenic ones. The concept provides insight into
the nature of ecological science. This paper reviews the recent developments surrounding this concept and discusses its
applications to various fields of ecology, e. g. , disturhance ecology, invasion ecology, conservation biology and restoration

ecology. We also discuss the future research directions surrounding ecosystem engineers.
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invasion

HERFHRNELREY SHBENMEE/ER , B A K% IR A R A R =2 R X A Y- MR g
P SR AR P E VR, A XS B T AR WX A SR IR R RE ) s A R A B a3 R4k =K
HEIR X—BERENHEEHRABEA, 5t Z —NEXWESHEFH B H R LT RSE, —EBE LA
FTFESENRE! Y, BR, BRRZRANESRE S, WA LLIEZ M 3058 B/ERE R Ik
R F R —R R, RAE R T 5 ERTRMIER T XM SRR Z QSN S, R B EN AR
BT, R HE S SO A [ 1B T — i SCAVE AR B o “ A5 PRk, BRI T AR A PR ST
B2 AR KN FUHE , B A SEIR B RE R RS B FE S AR HEEERARGEREUY
PRt AR RAERERSERMEE" . mIb TR, — MR B I R 7 RO IR X K
S IEXASEAOTHF X TN 8, EATENE, B —ERE LRI RAEREFAR AR,
B, A SO 2R “ A28 RS TR (ecosystem engineers ) ” B8 SCRIBFFEHE R , SAAR & BB AEZR A B /R —
HER , LA R SR BT 9T TAE SR (L 2R 30
1 &BSERGEIRTHEX

1993 4 , 223 Lawton fll Jones AT FREBAEYMBHSERREIBRH T RER T AW EXRETE
UE”,1994 SEAE AR SO AR R R G TARITE SO8 - “ RS | R A YR AE YA BH RS & A s T B 8
HEREATVASRET HEYRIRIEAESEREY” B “ERRGYH T (physical ecosystem engineering) ”
FESCR A YA S W R s 4E R BBIE . Jones AR R4 TR RN (ecosystem engineering
effects) R FHIFRR K AR RA TRIMSZ T AR YRS H N ERSNEhERE e EYTTRAN
VIR NS R RS ST E

R4 SR B 8, TRU LT B E# € LB EY BB MERREKT, RF A B SH R0 NE
XA 2T HIMERS B T R AERE RS BRI Y3 —R KA YA SR Y R A AT
AT A YHERE E , indh2E SRR AV ZBRARER N REEY”, B, TRIMAYS RN IHE
AT B B 5, MAESRE TRAEERBMM " " s AT LB RE TRMN " ML 47 SHER, L
FERAMAERRAE TR EAGMENAESRMMESE, dit, EGeBN: ERRETET  BLBEEY
SR IR A=A TR B0 RS T H B SRR B R R IR A A AE D

EBRGE TR ASRE TREIFNIF R BMG . 4R G SR E R

HEBRRETEBN YRR RE TR IS RS AR 5SS WX ER R G TR

AEBRRE TR CEMEREMAY TASRE PRSI, S F 1 B8 & B ES, A
TS T AT FARENZE RE A, MAREEAN R CEYRMERIR (LR E v SEY P
#E) , XIERHS“REMN BMENARZAL: REM SHEZ R EEXREEREMEAR, BFEER
g BB ERANIA YR, REReE RS RBme 7" Mk A% TARNE A Y EE SRR
BAE BAE RS A 7S R G AR = A RN, , AR AN e F A= 7= . LRI L, SRR T R R ER R A S
ARG TR, Witk 2 RS TR G AR 2 L8,

2 AEBRGIRMHAEESHEXSEE

RIBAESRG TRIFERKF 208 H 4 P25 B IR 8 T i (autogenic engineers ) 1 55 ¥7 I T2 I
(allogenic engineers) , R 8 E T F Lot B AR B B (#4331 B e B0 28 30 B R 78 A T B Bk ) e b g ol
BASMENAEY, FitzAEY—ERCERENENAN; 55 R EL B ST AT HEEYREAE MY
FR PR , N TR ZE SR AR B 1 4 sy e s Sl BT JRA A R AR 4, T A W3R — e R E B
KA X WIS TR I 5] A2 49 TR AH DL # R 2 A B 7 2 T.72 (autogenic engineering) 1 5 i %I T. /&
(allogenic engineering) , L8 5 FHEEL, MEHE T AEYE LR T B ER RN EATER (F1), £EH
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ESRETRZBEIFERR, Y2 50FEEMHERITRNZE RS0 RARERE N, SRR R
ik B —E BRI, ARG A 8] AT & Ae i R SR ) R R L R AR

£1 ERRGTEHEMBHER
Table 1 Types of autogenic and allogenic engineering by organisms

KA Type T Subtype SR Conceptual models i85 Explanation
EPER AEABPRET AR YELS
AN AN
agm  ORIE o RRARE1 EWER _FRRED HISANFR AT EBE A T BEURAO 5
utogenic Type esource Flowl Organism growth Resource Flow!
HEEE
EYER =
A s | o EAR | BAALE, SRR TEIVED S
Autogenic Type 2 Resource Flowl JE£MEEHIEZE Resource Flow2 REFEYHATIEHRETERT LSRR
Abiotic controller e L B IR B 3
SEE RE1E FHERRE1 L3 RIERES 2 Y IER B O AR — R B
Allogenic Type 1 Resource Flowl Changed by organisms Resource Flow2 B E —FRA, ATV H BRI
FERE1
Enviornment state 1
RE28 Changﬂead%, loﬁaﬁm EYEEMSRES , U AT R A B
Allogenic Type 2 YO8 TEESREPEARFENR

FERRE 1 FERE2  FIRRE2

Resource Flowl Enviornment state 2 Resource Flow2

FERE1
Enviornment state 1
=Y l ik
RE3RE Changed by | organisms IR 2 BIWER b, SR EEAYEFIE
Allogenic Type 3 2 FERHESREPREMERERWF S

TS
BWIEFRA 1 Enviomment state 2 ¥ IFUIRZS 2
_toviomment state 2

Resource Flowl 3JE4H#$IEZE Resource Flow2
Abiotic controller

3 ASRGIBRYERER
3.1

EEMIRAGT , REPARERAESRE LRINRIER AR, Hrbh TRIMA Y iR TIRe R R 2
Rl R VE G B B e — e S5 R (LR S 428 18, U AR R A A T B, B T DR e
Yy PSR TR B A , DR T AN R B B R ER S B8 T AR 4L 7RI EFNR P , AR I A Wil i
HEFERE BOHFERZRMESF SHAN EM" MM RHEFHIS, P hCSEES AR,
FEAMBI IS , TRRIGA: Yy o] A Y12 2IR M , A A 5 A S A AR T 30 L6 4R TR I A= )
A% B IR SLREE BT RS, O B R ZH B 0 TS Bl ZEMRIRIRSRE T, TR YN R TR A YA
L EEA RIS R TRIGEERE ', i T R, SO A IR BRI , AR UM AR W0 7T AR5 4 A8 R AL RO 2

ERERNR  ASRETEFFENEY SESRERGPRRAE R, FL EHRE AWE S, BULT
i R AR ARG TR B IR R DU RAKBUX SR IR A W R A 2Rt — RO, ZEBUM I R
b AERRG LRI A A TR E R AR AR S B, TR 55 — S A Y7 A S R0 5 (X 40
LR RGE AR K (98 T ELE D B m M v BN HEFEH AN~ TRHERE AR
BERRRGE D, FLAEY DL B & ALE H AT RIRIEE , SX SR A E— RS T AS
AEHBER RS SYRIEIN, W LA HX A SHRFRNDH TR TELHE, MECEYHHES
BHFREERA , RE OO TR RS RIS A 5

WRTSCATR , BB RG TG 7E RGO, B B S REAMIE R, wiE — B TR EREERR
A BERIE I LAR WA ) , Mo A Wi AR HORP LY SR SR AL T B, BT A= ST 4 A B i) T B B B
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MR AR K, RA BB BRI RRSRE . AEHE YN HRERSIFTRE 2R
PPRAFF R g TR G, B RS TN, ML B T Re s B AKX #lin, RIERATEw
TAEMZ SRR, W B R R AERMARREREN T REEMPFEM, HEEARMEIKRE
(Spartina alterniflora Loisel. ) W] 5| & FIR 1 BA SRS TR, BRI, HASRE TR 8BRS
B BRI . A BT AT 2 B AR X B AR R B B v [ M IR 7E BT 3 AE 4R T 0. 180m, T A 4R P9 3
0. 778m"™ SRR bk AL K 25 B W K I 1] B B AR R BB S0, R B B TR A
B, AR EREAR, FpaE i PR ; BT, it 52 i 8 AR b X o] BB IEEAR /D , 7E G I, a0 B A A sl
HETIRE , YK B BARKE R K B R A BASE BRTI K. BT I, TR A Y Re & B R A g 5
it IR B (UG T Y i 2R W2 Rk 1 B 8T 35 3209 91 & 7 (resilience) o [A]H: RSN & 48 40 T 4%
B SR B W5 TR A ¥ & A= HE B AR B X 5 & T A R IE SR B , S R T Reds R KRB
Y5 hEEFS P W LN R, BT R ZUME R ESEER N TR ARSEF RSBk EA T
FRHAEF T TRIME

3.2 B

BRFH AR RE TR AM AN RS T 4 ~EFRAE : (1) TR YR8 7R
B (2) FpRER B B S B 4070 B A TRA R R ; (3) TRIMAYIER G LB B 7= misg a8
A EtE] ; (4) BB RE TR EERINEE W R IR LR BENKE FXERERNIHEZE, a3 1
B F M EENE,$ 4 A EFUFEES 2R SR TARTR R A fe T e 80, BERANE,
TR £ TRINHNSHASEAETFHHEZ BRAE LRER, EEBFL T, R85/ A
ARG R 14 T 2 AR T = A A ORE A AR DL T EL 8 4%t T RERE X, X i BA B 7 2 IR W) A B R #b, (B
WA TRAb R R R AR , K B4 Y o

4 NMETERBENERSRETRMFAL R, —RBHT,UTZREYNESRE TR HERE
Z:OWETASREY ZHEY O FRER; QW LA ES R G R AR EEERNIEEGEERN
R WK 3B AR X AR AT KRERRILE T RE, LBk & BE XM ; R
KeRg/MERTEE) RE XN B AT (A0 KRR B8 ) MR, X HE YN AR RE TN & M7
FREERBRETIIES B, 3¢ ELIRE A mHE HE 24 2%

4 EBFRGEIRTELE

B, A X E JRE RFBAEYNAES RE TREINRIF AT S, MR B ARAR RS 1 8 3 Y
Fio BRIBRT, IWERL T Y B IRE TR, EHEAYIRERANT M HFEMRT TSR Y, #i
an, Y A SR N 2R K SC R A R FRAE IR AR R R 2 B TR AR, R ey B E AR
“HhFEFR AL (extended phenotype ) F7APRER A M TE A CIRAS 1) T A K I A4 CRZE 2) |, B b B 7k 3
HHRXAR BEWASRYN, AGRZI A K SO XY RGNS RN BAFRA A TRk E X R
T BRI EA RRI RS AR SRS EEREA,

DT RS AR E KB AT ARG TR A, i H 5 B TR A o] B m b s, RIR 1 B TR
PR — , BN L K BE AR 5 ( Dendrocopos major Beicki. ) A= W ARk 7= A5 1R /R #E T D 3 46 15, 28 (4
Aves ) B (N Rodentia) $RAHLELER/CEHTIR ; B B4R B & QR 7R T 1K 3FTE B BY M B 48 7 BT AE T IX R
MR 2 B TR, BIR2 B TRHEA N FIR3 B8 TR, #li0, 38 & (Anthozoa) T B B HEE K
WA AR EAEYINEGSR BEFRUEEEAR AT REBR 2 HTR M 5HEEYINELERHEIER
PR B 2R BTSN M4k S YR 3 B TR, 1997 4F, Jones 7E X R SHEITIEITIN IR A T — RS SR B ¥R 1 8
TR i TR M3 S W M A5 — S A AR 2R TR 2 ) 5 — S ) B SRR IR, K T
R B H AR AR B AR LR B AN B89 FE T B & TE B Xk K B A WA ; 40 B 4R T8 B TR > £ 85
(Otus scops) Y RBH EAEYRMELE R, FMUAWREZE MYMHBAERKREZT IR XKIEFEH.
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B RE XU F R R BT B, SOy T H AP R Y RAGEERIE, BR, X —dBRAERNAS
¥R SFR1 B TERWOyRIR 2 BB E 3R BRI EIRRE BIR 1 R TREE VAR 2 BT
AR RS BRBE R EWER, 50, B SRR E AR BT EY X R .

F2FNET MBI R G TRITEYNGIT, R R EYIFE R — Ry, issa R 35 8
J& 23 e B HE KL~ S BT — i, BR VT SEYNES (Alligator mississippiensis ) i, AT 31 2 J&. 2 85 ( Crocodylus

niloticus ) ,
R2 EXRRGETEBLG
Table 2 Examples of ecosystem engineers
A Type H:#) Organisms 78 Activities BN Effects SCHR Refs.
it BlEAK WRRANERRESEEYERS
FH 1A Alligator Creading wallows R AR [34]
o SIS TS R T R
xR el BUST ENREREBN R  (35)
its, badgers igging burrows =M
BOE LRI IR R R EME , BEWA K i
HELH #EHEY HAZHRAER G AETHRERET, B TFEHEY [36]
Vascular plants Accumulation of litter YR, BRI A FRENARS
0]
B ARSEY N ; BEEY FYUR P PR R
Cyanobacteria, g{iﬁfﬁfnﬁﬁ inous organic compounds n5e, BE L RBBH FRNBRE [37]
Nonvascular plants & & e P EER g E
‘ _ Pt A TR A RS AT " N
FR2 R ﬁﬁéd\ﬂr&mgﬁ% Biodeposition, bioturbation, and faecal ﬂt}{iﬁ%ﬁ%ﬂ@%ﬁ&%# HER, B AL [38,39]
Marine micro fauna 11 . Bk TR
pellet production
Moo b Pt i UESEABMAS HERRER ()
macro fauna ’ bioturbatigon ; , RGBS RRMRE
- KB R B T, QB B AR
Bl Mole rat Dieging and " W, BRI E SR G, TR MR w4 [41]
igging and tunnelling A e B VR
w BT g BE LR REE R AR, SR/ NG E [42]
Ants Redistribution of soil particles BRES
PP — IR ICR K ik 0 Sk
FR3 A Crustose coralline algae Expand volume of coral reefs (RUR2 2) , srif B s e S [43]

porolithon, lithophyllum H A B BRI 3 2

B b EMAESRE TRUAES AR BRIER RS, Flanfer & f o 8 B X 3 siAR 4
WAENRET BIR 1 TR, AR ESEREYHRR LT ERNRRNA S, B SR T REE
HIIRELA R TS & MR BAR L F B IR RUT B R ™ . 535h, KRB RS E i A E 4+
BRRENITSESI RS, P RO RS BB, B AR T FIR | B TR RN B Ed
BREPIEAEMM B, AV ERNAESRETRRMFEE TRENEESERY, ARA+H
ABEBEER S, RIS RTIEA FAEYRT F—RE, 4 R — 98 AR U ER2EE S ; [H
B AEAEAEREE SRRSO AR , e B T AR A 0 R S A R DA SRR MR BRI o BLARRG I 2B 900 T 7
— WG S R R RIS A PR, AR TAER %, T B R2W TR LAESRE IR
HFEA] o
5 SRR

EBRG TR S KRR R E AR — R R RS R, B4 Y Th
RETTFRE T BTHOTT 1], (A8 XA X RAHRIR TGRS X R E R RRAE BAES
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¥ BT B DA B T P B B AR BT R B B . B4R, BIE F RG] 38 R RN FRKIT AT LA
WHSZhR A,
5.1 AKITASBERBER

AL —BAY R TRMY A6, A A TEE(FIE1E) E#EKEHFREK(RRE2E)SER. B
B, AR R E K I 8 & sk R AR R IR A TR B MU R 451, R SRR B
£ B IR B TR ITEIT 0 BRA AR T IR A 3, Al in @ B E R SRR B (F AR 1 &) MERE
WERARKNEE(FER2 B) , AETH, ARESRE TREN IS SHEEMHERAE RRZH,
B T RRNA R . BRARESRE TRERAHHTRMRE, SR IEE B XM KT AL
B 5@ B IR L AR R A TAERN . REXEHHTEELEIRN, HFET AREFETH
AR FIRENER, HEMEZHEWARE S, R T AE BRI, MR T e 5 BRF R IR0 R 5
3F (feedback loops) . N, FEARFBURPHETEZ AT, ENE BARF XM E REARRITEEFHRR 1 BAXR
G TARBIRZMRE ERRES B R AW K, XA T R REJH A S M, [, e a8 i 4 R RAE SR E
ZIIATT W BB, TR T A 15 A, AR T 35 3™ o e T 0, WP A A & 47
HERE TR REREEXAURR TR E Y5, EEAXBFELTF AR EMER, L
ARTE SR FONERE S TSR R , M SR T S BB B, BA SR EAREREMIEIS M ., HRE
NEIT R BARE, HEFEBRAAEDRGEAKF LHIRR,
52 AYAR

EYIARRE 21 BB FHESREAERBEZ —, N TRITEYARESH SR A aBIk
YIFP A BB R IETBISE ™ . BET, UT WA AR A S5 B0 SR A2 BB R Y B X IR
HEMES ARG AN, o EE R0 Y 5R s 3 i I3 AH A P 7= A R AN B AR R M AR S B R B 8
Z,—HER B BESREYBEEHRZBAHEMERNFEZE LR, EEIRARME TR 28
TR AE 35 5 2o M B R PR PR L B R R 2 07 (3R 3) o WL, ARRSEA X R8T 88415,
45 T2 Y ok B DR A R AR R R P AT ST BB R B A BRI Z —; F ot , B2E T B3R 55t
ANBFFTREIE R A A, HIEMEE SHEMH BRI SRR &5 4+ 24 YR ik = 207, A KR
THREBK . BHHRARYSZERRSG TR EHBMNHERBEIIA RS ERAARHAETRA
BRIV EARERUEFNEESIAXEEEEE

REEMARIEIN TR, FEZEENARYME AR T EBETFRTHREANHAR(FL),
REWFTE I RA NS B HASRGE TR, BERELEY TEMEST UM I ARMBTAESR
g TR, ol JE R 5 RBE B S EX EYHE B 5900 D ARG S DIRer=4 T HAIH
Em,
5.3 Rir4y

G R A W2 BRI R BT E R T S8 ZE" 178, E RF SRR IR TR
RS . R E NSRRI XS AR R EX— B B R, F X RS A% RN
RN FLLEBHER. LR ARRETEMBERESRAGWRH D ELSY, B REFEER
ERATEHERN, BT L, APEENESRETRITEFRTI2H I REMEEBHAGE, RE—B
BT, XBEYHEAL ,UPHA R, BEIEHENTURIAMEYHMEERLRBAEES
AR BT X R R TR YRS B — T, B, ZE AR IR S YR B b B TR S 1 R B, 7R
BB RSB fE YA B rh M EBEASRE TR, HE KT X 5 TR A AT s RS Bk,

I, D% R OB IRAAER RGP BT RN, FHHR N A RGN EE. BArE 3 ik
U — & OFZE TEFEYHE RN EEFIFERF; QA KEESERAREERXEFZH T
T A= 7 H A i 53R AR A TC R IO ; @ BB I AR T AE MBS0 , B A 3 i TAR I A= i =™
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Table 3 Ecosystem engineers and their engineering effects of most harmful global invaders
ABRGE IR
EARGTRE Ecosystem engineering effects’ S
. . LR B
AR #h XInvasive organism Ecosystem engineering BRTIREE WEERE HESE Refs.
C . ined Species Total
ommunity ne diversity abundance

P R LA K B LR _ _ 1
Acacia mearnsii de Wild. Reducing water availability Soil organisms
i " WS . _ 51
Ardisia elliptica Thunb. Increasing shade level Plants under canopy
7oA R R AKE B \ _ "
Arundo donax L. Reducing water availability Insects
KA s T . _ 551
Cinchona pubescens Vahl. Increasing shade level Plants under canopy
L84 Y R , _ 61
Clidemia hirta (L. ) D. Don Increasing shade level Insects :
T AH CEEE TR WS . _ -
Euphorbia esula L. Changing the soil bio-chemistry process Plants under canopy
a¥ SR HARE _ . 81
Imperata cylindrica (L. ) Beauv. Causing intense heat Herbs
B MEE AR R . . 01
Hiptage benghalensis (L. ) Kurz. Reducing oxygen availability Insects
L85 HEIEAR T A

- . - + [60]
Lantana camara L. Causing intense nitrogen Plants under canopy
% " WS _ _ o
Ligustrum robustum L. Increasing shade level Plants under canopy
£4t 7} R+ e . _ 6
Miconia calvescens D. C. Soil erosion Plants under canopy
B " WS . _ .
Pinus pinaster Aiton. Increasing shade level Plants under canopy
55 i B . _ 41
Pueraria montana var. lobata M. Increasing shade level Insects
BRELW R LK B R . _ 61
Psidium cattleianum Sabine. Reducing water availability Plants under canopy
Jok 0 R \ \ 6]
Spartina anglica C. E. Elevated tidal flats Benthic organisms
L R LK B FehE _ _ -
Tamarix ramosissima Ledeb. Reducing water availability Benthic organisms
KRt iz R . \ .
Crassostrea gigas Thunberg Turbulent Benthic organisms :
PEALIS AR R . _ 1
Musculista senhousia Benson Creating byssal mats on intertidal Benthic organisms
% X Rt _ . o7
Oryctolagus cuniculus L. Digging and tunnelling Reptiles

1 23R A BYFhBAESR A hitp://www. issg. org  The data on global invaders are extracted from http://www. issg. org; 2 Xt +EREYFp LM
MYFEZERREW; + 3, - (FB{K,0. X8, 7. RME  The effects are defined as positive + , negative — , zero 0 and not determined 7;

Total density and species richness in the exotic-engineered habitats vs. reference habitats

IREBRNESRETRINSEERIEYEN BIRE S, FIRRE SN R E B8 B Xz
A~ RAE I FHRE SIS RN , B O R AR S O AU B B 32 Y 2% 2 M v R R AR A, T LR A 25
RYERIE A R B R AR EET . XRR IR R B TAH ™, Hlin, A REFEAS X, WA
PRI %ok G O S A3 BB A R VR TR TSR A B B A R

hitp : //www. ecologica. cn
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F4 PEIEAGUHPNESRETREENEEHRN

Table 4 Impacts of major invasive species as ecosystem engineers in China on environments

ABY#h Invasive organism N Effects SCHR Refs.
BEE= BRI A HALTE SR [71]
Eupatorium adenophorum Spreng. Changing light conditions and biogeochemical processes
RR EETNE, MR AR AR AT [72]
Eichhornia crassipes Mart. Choking of waterways, changing hydrographic processes
FEKE (AR, TR s K SO AR

Promoting sedimentation, elevating tidal flats, changing [22]

Spartina alterniflora Loisel. .
hydrographic processes

MR MR S AL R RS KR
Shading, changing biogeochemical processes and reducing [73]
water availability

BH
Mikania micrantha (L. ) Kunth.

THE o M8 ERTFIENERRERET

74
Opogona sacchari Bojer. Altering development of host’s reproductive organs [74]

BERASRG LRITE TR FG BRI R Bin, W02RF IR —Leh B , K TR
YRR B S —E L E, FRRB R ERNRES RRAESREPSRXRNREE, mt—k, R
PHRTERI SRR R IAR B MURY SR SRR AR BA G, MTHASRREN ST RS H—
$ B0, RIEREEMNSEZTRITRKR RS, RS SRRS R 4R, R 2R MFLT, shRALM—A
IS FBORBINSE T RERY KR, WIGHT ( Callianassa filholi) MK E ( Zostera novazelandica ) B} [F] TS
IO 4 F A TP 22 A B R T B TR
5.4 WEED¥

MEAESZZNEETERBEE L ERNTOMKE A WESRASAAERE, BE—BIERT, S8
HERERA—ER SN, B AL IEE N , A8 1L TS BT AR 8 H AR IS 3
R, SR DASE X A MU RSB AL IR B R TR B A 0, B, — R TR
MIATHBEF R E AT “ IR BUHFPREEI WP A5 ke, WRA S RGUH) TARRINA: 1) b Pkt R4 & DR
WINFEH PR ZBIELIENE K. SAX—BRERATE LEEFRES . 8 EdiXmmil%&
BRI FIRE B AR R B JE SRS R AR B LA R AT N M AR AL A IR R SRR R 8 NEEI B LIS
WD, PG I SR — B BT AE R . (BN B3O, TRIBA Y1 RA SRALE TR, F IS R 05
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