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AO+U CN-AT ¢0pdARAC Ye°gAd °3A0 ' AeCo 32A_3-, E+uuA® °pfea ©0A° %G 1-T »0
AjuC A Aax, 1BAUAC ¢opi-AA» »GE, Al ©DYR-T E@»eCT+a ASCN @uEpeAl E°1RCT0 =i
Acucei AO7U. Aax, 1RAUA» ASC@Y-"A ¢OudAA°G °°Al +11TAD °U%EA» 8A» %6 AO"A °e
+4, OfAU°G ARAg-AA» °®A& AdppAl, [1A° %oA_ CA-1AT%T_ ) 1eAaCO %o AOTA pT2¢T Y
Y%oAp, YatioApA» ATAGCT+A ASCN A %03a Yhiopési ~6CN AvceADAT EE-A @k, AUud +,
A8 UT %OA® 30A° Aax, °z+a ! ASCN ATCAYT6, %0Am°u 36A° %E_fA» °jAs 1A °(ARué
Al CE;aCT"U. Aat, RAU.j CE¢aCN AT-"CN ¢&%OuéA° +AAE°UCD AgET:j CE¢aCN ¢avlué
°0 AT, é A »¢CT°0 © AT U.

EC.¢CN Adx, °ufea Al ! uprpASCN AyCacTAC (2COAT ¢updAAsi%- AOELCR @ °T°U
CPAC AgEv¢j AB¢ACT U. %A °UCDAUuéA» A&CO ATLY “EARAC °ihEA» +AAE°UCD:j O
A,"A ATup CECACT U. +AAE°UCD ¢-+ ¢ CEcACN cav0-T, ¢-+, AT-A, ¢-x, ATCATO, ¢+,
of, ! 2A"Auy, AT} ARax_ ¢ T ©f+3CT €, -+, AT-AAC Aat. Y#lod, ¢+, ATCATO™A Adx A4,
¢k, Of A Yavide T + AdA» A AGCO %o AO”A ©figéei CO¢CN U. TU¥%T3- %A, CA-1ATYTAC
Ao»yA» ASCO uT2 " ¢T YaioApoU ,tA° A %038 YavopéAl CE¢aCN °T°0 ,JAu°jA6-T TU%T
3- °(CPAU°; 1eAauC+a ASCEY-"A _1A° ARUTCE»yuéAl +AAE°UCH¢j °U%EA» °jAGYR CT
°f, Ao CPOT»y, “€CD.o»yA» +A1YA_-T CI"A +AAE°UCPAU+CAT AO¥%T%R CO °TAT"U. AU
uo+ A3 %eAl Aax, 1RAUA» +A7&CT+a ¥T-£°7 Adx, Algé °a+dAd %gAl K- @x °UARAC
Ag°j, ! +&"6CT+a Eluc °TA°, %CCe+3A° ¥gAl (i%OCN ARUTCO»yuEAl +AAE°UCD ©P¥R¢ j
A"AOuC+a, ! +a"eCl+a ¥T-£°i, AOCOCN ¢-+, +AAUAg %gAl AAAC ¢-+  °&°0, !} +a76CO
%O %g A °1°0 °°7U. JOpdAA °ztdsj »go8uE AAAC BAYSAC + AduéA» A AoeR 1@A}-
CBCTAG _oCToT, +11TpéAC Aat, ¢j “6CN 1«CUbEA, -T ¢i%OCN VatViopéAl +1.0 @+x-
Ag3a°i°i Al-T ATCO A %034 Aax Va¥o0AC ApAl %a%EAg U é Aax AC 1RAUA» +A &CT+A
YT-A¢T °T°0 _JAuCjA6-T, +aAE°UCH: i “6CN Az°PAj _oCN AGAU:T +AAE°UCPAU;; ~&CN
OTAOAYCN A3;17A UGAUAC ¢+, ¢ 1 +3A°A» AeCN +AAE°UCPAC 1RAUA» %T-£°0 CO °TAT U.

Aax, 1RAG°G °U-AuE ,TA° ©TopA° +AAE°UCPAC 1RAGCG AT, A»0A&CT A uiCTAG, , Aax,
AC 1RAU @%EA» +AAE°UCPAC AgET 1&¥%EA,-T EGAACT/O AlceCT+a ¥T-A;T A+ATAjpu Ad
Ao %E"U. °u-A AT-A, ATCATO, #x¢1 °i-AuE ©fi¢éA» Az ¢Cl A 1aly.j%- +AAE°UCDeU A

-
I,

O»1Q; i AT¢8UE »YAACDAD 3»:8AC _1A° ©T°PA°, S. |. Dodson ¢U GATAC °gAUAT
Ecology (Oxford, 1998);i%- ud¢cA °TAT"U. CCN B. V. Barnes ¢U 3ATAC °gAUAT
Forest Ecology (4th Ed., Wiley, 1998)uu ATOT AUATCT: " U.



+ “A N-CCN A+AT !
°gAMA0 ©T°j °jAj.' ACAaCO %o AOAS
A °T°j°jAi, ! ACAACTAG _oCN"U. +AAE°UCPAC »8%+ +awl-T AALEUCYGA» 8 °aeAlAl °T
°i°jAj. 1 ACAACO %o AOAG,, +AAE°UCDAC AGWAAT »8%+ +au(-T AAc&uC”A E®-uA° Aji
3.A,.¢c 1C ADAS %EA® WACEAT YQOc&uE™U. 1°-D +AAE°GCPAC °@AlAl °jAj-T E »éCl+a
UT-AcT »CE AD +4,0, ' CT°T AO"U. AUAY: YOAT _ou Al ©OE@%CCN +AAE°UCP°U ¢O-~ °j
Ao YOAT _ou A» °jAo°i AO"A Aax AC 1RAG 1z¥EA° Ae°0 “U,! %or0¢i %o U. AUAY: %0
Al Ag_ é¢i%- ©, €, AO+UAC #aCC Co»0°0 °i-AuE Al°g°e A8+A°"AC COUO 1a¥EA» _0»0
CT Auy¥ AOY%T, +AAE°UCD ©P¥uR:T °@A'Al ©T° °jAj.! A+AC »y»eCT A »&%++a%0 °DURAT
°gCh ©PUR"A A+O°E-uCuTIR CO °TA_-T »y°¢uE"U. AICD°&;j A+COuC A ACCD ©DURAC A8
+2°Al AUCO 3TACUCAS %EAWAC AUAY YoAT - A+ACAD °zA} °jAjAC AtAd ¢€°T°j °jAA
AR¢ACN ¢&%0-T AU¢eCTei AO"U°T GO %6 AO"U.

+AAE°UCPAC A A6 1RAl¢j CE;aCN ©f¢8AC ~&°TOPAT °p°g Acgio¢iY- Az cuC°i AO"U A
AjA» °YECT, é +AAE°UCD AgET 1@¥%EAC °g°g%Osj °©1COMC A _dCU¢j%- AE%EA®YR CO °T
AT70. AT-7CN °g°g¥osj °TCOUC A “EC¥AL ¢1°f »yAA°GAT U. AAGeT °°Al »yAA°e. j-
%OUTAG"A AU:BAC ©AARAT Ao°0 °%0CT°T AO"A Co™é 1@, 1 + AT %0¢i%-pu »yAA°e A 40
T °GA6 € it- ARCACT U. “€CY¥AG »yAACRAT “EAC, »@%0, % A'°aCT T, Y%oAU;eAC AGA&
Ac°i-T Algéucei AOA, ¢, AT°£¢j AGCOCN +&FA ATAy:i +&:0CT°T, ¢0°f. ) ©.3% %o AO
“A °g°fA_-T AlgépE 0. CNx2oq °°Al °jcé +1Aa _6ADAT AUA® °m¢i, %EAC °-CN °31p
A EoA» 1pAG, . 1A° »cT+uéAl %EAC © A A» ABASCN U. °g°sAC AU.gAT %EAC © A_°G
E°UCE-°; °p°gAC ATAI¢j HueOAT PE"UA ACOBAT °-CI°0 C¥CopGei AO"U. AUAY YAl
JOWA» °jAG°eT AOTA Aax AC 1RAU @uEC, U °g°g¥CAl ETHA A« »yAA°@; i “6CN A6WHAAL
+AAE°UCPAC 1RAUA» _3»0CT Au¥ A "6 ppcoAl pE °TAT U. Aat, o1 +AAE°UCDAC AgET @
%EA» ©Rx3C0 18 ¢°ulej plT%TuR CO AjA°, Aax, °-+1AC AUAVAODAT +1-AA° YxAg+l YOAQ
Al _ouC A °®;1°j ADAD %EAS, . ,duc YAg+iAo +AAE°GCDAC °-+1AI6°A AjAT7U. +AAE
°UCPD LRAUAC 36CT¢i°j YrAp+r AgAOAC 3&CToi¢l AeCN U°iuu CO %o AO°T, VAg+ Al
+AAE°UCPA» AgETCO %0 AO"U°ipu CO %6 AO”U.

%ECG °°A° »yAAce 1 E+°yAl °UAj¢i%- °UAGCT A CDIGAT »yAACPAT U. AU¢-AC °zA!
(the economy of nature) 16°iup ©0,07A »yAACPA® E °¢i A AGCT A »y_ Ak, »y, 1A%
+OAC °Ui°e, ODE+ UT »yAA°RAC + Yo, + A, +a7Esj °UCT¢0 ¢-+ CNU. »yAACPA® »4” éve
AT-PAC 1°_@CP°0 _TAU°jAS-T AU~ CO»O0AC +a°» 1yA¢A» 1aE+"A CP1@AI+Aup CT°f, ¢0
-7 °jA6 Co»0¢i TECN ¢-+, cacupéA» AUCOCT A CP®AT+Aup CT7U.

°@ A"U. FIFAAC (1»&¢ Y- %E %0 AOTAT, Aax, A ©_ ¢CAUA, -Tha
+AAE°UCD AdkAAC © ;0AO"A °T, A -TA °zA!
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I1. »GE_AlD °UMEAC AR¢ave
»YAACRAC ©TE-"A <#x 2 1>4j 32A 3- sl °°A° 3°jA6 aUOPEAT Y--T ¢uCaA» AQ

&Y ATHES A °TA.-T %3, TuE 0. 1°, Al»eE-AU0;T °°A° °£7UCH 1°AGAC Wgk™, sy



OpAC YgE , E-Ag, © AzC@, ©TAD, AUi- °&°l pT°0 °°A° 1° @A(jo»yL1°CPANjuAS,BAL ¢4
YOueAT »yAA°@AC 9 E-, ! ATA A°"A AU¢- ¢auOuéAl U. »yAAee,T ~3°0%T »i°T AO"A »¢
T+uéAC “U%GCN 1@E- 3%chAUEAT »yAA°@si 1Y¢uuC,c, AT°£AC »yE° YchA°h Al¢-°UAC »y
E° ATAGAT pC A »yAAce 9 E-¢i A¢T AR¢ACN ¢av0-T AUceCN™U. [1A° AUggA» »yAA°e
L= YOUTA »OE2 jY- Viie@AC AoAj °®Al - E E+ %AAA °2A' A Auvvice »yAA°&:i cuca
A» AOYT ¢OA_.c¢, ATTA Y¥°PeE-°j E-ul°j pE 204/4+a _» ETY%A ATAGCTAT °&v%d uCui¢A
Co»0AT"U.

<#x 2 1>AC »yAA°e °9TE- ;auOpeAC AUggA° +AAE°UCDAC 1RAUCU © E-¢jup A »¢ClT°0
ADBUE U, »B8-T¢T AUg~ CO»OUEAC LR°RAT +AAE°UCD 3»¢& AllY¢j °EAA A« ©7E- ! °j
ABOA, ¢, AT"A »yAAce ©E- ;&40 AR AUg- ¢a%0¢T A »¢CT U. +AAE°GCPAUTA “U ¥ »¢
E, +. %9 opé°a JAUCjA6-T AU%AAT %OCN »gE_AC 1®E-AQ A2 (cultural lens)A» A&Cg AU
¢-A» °UAGCN"U. MCCN AcAj °=AIAD AATUEAT +AAE°GCPAUAC °UYE ~“€»0AI32 -+  1gly
¢i ADAG %EA© ¢uCAA» AQ7U. “g¢-E+ +AAE°UCDAC 1QE-, A¥#3, AcAj, °2AIAD ¢4AT UT »¢
E. E °@AC ¢uCaA» 1bAG, ., +AAE°UCH U »GE_AC °U°@¢j “&CT.0 +AAECUCDAUEAC °UmE
A o°.T A0Ad %E"U. AT°g°¢ aCC Co»o uTA,-T 32A_3a°f AQ"A +3AE°UCDPAC A§xa° A°
+AAE°UCD U »CE,AC DACCN °u°egj “6CN AT1Y 8AR°G +AAE°UCPAU AUKAAC 1« UBEAT °j
Ad A« ¢@ATAC CT3296°T »y°¢uE U,

<ix_2 1> »yMOBAC O E- 1 ATAAS A ca0peé

°G°hsi %EA» ©,7A °UAjA° fAAc, ! °f-OCN »&,2 AUsgAC »y»é °UAjAT AO, ! Al-cui™U.
AT-"CN °0AjA° AcAj °2A'AG AAO:; +AAECTO AAAC %E®U 3250 %EA» + °PCT A +AAG+T
Ab AYeaCle U, CTAG,, AT-"CN +aAGAT »yAA°@ A 1°.p AT°£:;°0up ppc0AT pCAS %EAY
A» ©_¢0A0"A _1A° ;1uéAl AO7U. £ Am © AzCOci °-CN CUAAAC AY,2A» CT"A °&;i C
“0,¥ °"AzCO¢i AcT Ae%aCOA» © ¢0A0,c, E-Ag. ) ATASADA,-T %TAINCT A AT, 2A0AC °z
¢ ATAa CNee, ! 3N%TY E-Ag®j AMNITCO %0 %g A A« E-Ag-T 1gAd”A °TA» ©% %6 AO"U.
YEAC °@AAD °jAj°i ¢Al¢i A oficeAlAl cavOué-T °£AOCN ¢avOpési Ao°0 ACA_ COA»



EcE+ °®CeCN™U. %EA» © ~A AG+UAC °UAjA°, »y1° 1x La»yl°Al &40, _oul £<COCT A
»yAACDAG ~U%geA» °jA6°T 9 E-CT A, »yAA°GAC A Ad-A°a °1C0uo:i ACCN ¢2C0¢i AE
AjA» AAReT AO7U. %EAC »yAACDAG °ii,®°A, A&+a°£¢j °EAA »yAA°RAC + U°, + Af, +&E
A» AASCT A, AU¢~ »yAA°@AC ©1C0YCA» © EECT A °TATT6”A AC°RAT Ao1eAGAT U.
+AAE°UCDA» © ’A °tAjAe A0°0 uT °jAd %--T “U¥ °UAjAT E¥COuCYT AOU. CT327A
1QE-AD °UAjA,-T, +AAE°UCPA» »¢°T LahA°U »yE° 1ghAsi ¢uCAA» AOTA AT°E E°uAC
ATOT-T ©_"A °0AjAT°U. “U,¥ CTI32"A °zAlAD °UAGA, -T, »8%+ a%0AC 1UAAAT uceoAsa
»@%++a%0-T 1RAUCO %0 AO"A AdAc-AA» °@ A A6Y%AA» »y»ECT A °DYR-T +AAE°UCPA» ©,
“A CUAFAT U, uT °jA6 °0Aj AR %792 °0Aj¢i ©ORARA» PT A3A;i 1«°UCT°0 +AAE°UCDAC
°gAIYCA° AR ACT U. +AAE°UCDAC ¢-+, °a°0,} £ CA-T AdAaCT,© K CA*CAUAC AIAI°U
¢mPAUC A CmiTg iUl ¢k, °A°0°; LTAC »CT+péA» ASCO »ge8uE UTA Ajeit- °oATvCAl
AO"U°T CO %06 AO"U. “°GCPAD’ATNO"A C¥COAT ‘CO,®AL" 3»A6”A ‘AE@CT U"A ACLI-T »gié
UCTA °TA°, +AAE°UCPAT »CT+UEAC »¢°T ahAsi LIAj A +aAcAld +4;0AC °4°uf6 CO %o
AGA, ¢, AT"A °gAlYPA» °jAg °fceAlAl Ag é - 1BE-Al Ag, éAC 4,016 CO %o AO7U. a4
AE°UCPAC °@ATYCAC +AAE°UCD U »GE AC °u°@¢j AOUT _Aci ARGACN £ %CAC CT32A1 U
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<#x,2 2> +aRE°UCD RAlLj ¢uCAA» ADTA ;av0ué

+AAE°UCD°0 »GE AC °U°e+TAS °T-ACO 78 +AAE°UCPAC 1RAl¢j ¢HMCAA» AO"A c&kOué-T
<#x_2 2>47 3@k 3- 10T °°Al ATAQ AU¢g, 1°A0 AUsg, »GE_ AL °U%EA» »y°¢C0 %o Al
“U. Alpé ¢a%0péA° »yAA°GAC ©E-¢j ¢uCaA» AO"A 3°jA6 ca%0cl _TAUCjAS-T %--T £i
AT ¢-°0uC%T AO”U. +AAE°GCD:; “€CN »cE AG °UMEAT A~ 1§ +AAE°UCPAC ATAG AUcAl
C3°TCoAG °TAT ¢, ABAUNC A 1°A0 AU¢opp A8°iCO °TAT U. OGN AGAUNC A 1°Al AU @Al
A~ 8 ATAD AU;@Al C3°TCOAG°T »gE A0 °U%Euu A6°iCO °TAT U. Alué ¢avopé ARg j¥%-
»GE_ AU °UHEAC ¥%c1eCAAOAT °TATYTYR CN7U. »yAA°esT E °&°0AC °i°e, ! ©, ¢, .1A° £

°® aVOuEAT »yAA°&s i ¢uCAA» AOAG,, »yAA°e auA E °mgj ADAG %EA° °E- ! A U.



YEAC © E-"A Aauceu °°Al A+A¢ ACAECTeT AO"A (&%0ué»0,, %E 116 +AEA+TAGup © E-
wAAZ Yo AOTU. ATLYAOA, -T +8AE°UCPAC »GE, A0 A8»0°0U °i-ACT¢0, +AAE°UCD 3»iécj ~&
CN AT1Y 8ARAC °U%EA» AG”&CT A 1a¥EuéAl AO-T 3TACUCAG,, +AAE°UCDAUpEAC »cE, Al
1@AYs i °UCN °umE°U ACeR C¥CO ¢2hA Asi AB¢ACT U. +AAE°UCPAUAC »GE, A'1@Al.j
°tUCN AG°R C¥COA® »cE_¢j “6CN +aAECUCDAC °UMEATTO CO %o AO™U. +aAE°UCPAUNEAC
»GE, A'1@Al;i “E€CN °U%E°G +x¢j °UCN AC°R C¥COAC +AAE°UCPAT °® A AR¢ACN °pAlye
AC CT3296°T »y°CuE"U. “&»0A» °UAOCT®T ©DURCT Ap¥ °jAd °UCDACAT »c°i LahAA»
°jAg +8AE°UCPAUNEAC »GE, AI1@Al; “&CN ACeRAC AO»0AC °TA® %E T 6T6up “U.¥ »¢
E. +.U%:ouéci°0 %AU2CN AU+@AT pE %6 AOA» °TAT"U. %AT “UAY%ei%- “U-¢"A 1@AMpé
¢i TBCT¢O +AAE°UCD ©PYRAC CPE, A+im¢i%- AC+UAI32 +11TA0 °U%EA» °® A 1@Aluéc i
“8CN +AAE°UCPAUNEAC Ay U ¢-+, WTA® AC°R C¥COAC CN 1gtyAl pE °TAI"U.

»yAA @ T AT°E »GE, ¢ TAC »O0EE AUcé¢i °u-AuE 3TAC AR CT327A, +x »gE_AC 1@E-juAn
AjijeczAACAT Ag_ éA» °T-ACO 18 #x »GE,°j ca+.CT A »yAA°@AC + AVAD CUAA°; 1«
AT°j CT"A Aur@°a AT, E»0ReCN U. AT Ad1®¢j “€CN ~“&A° »yAACDAUpé, AC ,OAT %ET°f
»GE, +.Y°¢s AUAVAC COAC:i ACCO ppAauC¥%tuR CO °TAT"U. »yAACPAUPEAC ¢2COA° ¢0-~
°jA6 »yAACPAG ¢a%Oué-TOTAT AOAGE-UE »yAA°e, ! ;1AaCT°f, ¢0- °jA6 »yAA°ecl °i
-AuE AcA¥peAl »yAA°eqi TTA; A ¢uCagi °uCT¢© °PY@CT A ATAT U.

+aAE°UCP°U »GE_AC °U°ecj AO¥%TY-pp _TAUCjABAC AG®°U “é7&, +AAE°UCPAUAC ¢2C0
¢i °UCN 37AC® °j ECT U. CN#t »gE_ i AEAjA» _AAR,é “UAR°SG °°A° 3fAC®j pE °TAIl
“U.

CRi#1 »cE,° 1016°A +aAE°UCHAC %7112 °TAT®;?
CR#1AC »cE, ¢0°CA. -TOTAT __pé¥iAu %o AOA AG»6AC +ARE°GCDAC ¥if2 °TAT®;?

%0AC Alr®:j “€CN “&A° »yAA°e 1@A':T JAU°jA6-T CNxL »gE, + Y°;s AUAYAC COAC
¢i ACCN °TAT%TUR CT,c, AO»OAC ~&¥%EAC +AAE°UCPAULT “U,¥ »gE, =+ YC:opé »GAl¢j
+AAE°UCD,j °UCN _TA° ACOR +3E A» °AAA %0¥%TAG %6 AOA» °TAT"U. CTAG,, +AAE°UCD
uT 1gA° AG1@:j °UCN “aA° _A;T »678AOATAG, , +AAE°UCPAULT °U-A ¢+, ©DIR ¢-+ AU
ué-ToTAT 32,148 CO °TAI"U. AO»0AC +AAE°UCDA» , pé+d ASCN AcA¥péeu Alué AoAypé
AC A& UAjci °UCN ¢-%,°j uC%T¥R CO °TAI"U. A§ +AAE°UCP°G °U-AuE AUL@°U “4°0 °i
-ACT;0 »y°t32”A  »Ao AAAC AG1@A° AUA%-T “&A» °jA6°T AOA, ¢, CO7&AT %g A AGLe
Ao AGLRA_-T¥- °jAj°i %o U A _»A1"U. +2AE°UCP°0 °U-AuE A§ AG1@uéA°e _TAeCN ~&A»
%0+a°j AT °T16CT+a 78%@:; AGRA_ -Tv- AgA6CT°0 3TACUCAG %E°T AOTU A “A3IA»
°jA0 AoppAl"U. CTAG,, Al¢j °UCN 3TAC"A 1A° AcioA» »geéCTei AO"A +AAE°UCPAC
A Ac °iAi¢i “E€CT:0 »GE, + Y°;oué-TOTAT +aAcAl weACeT EAcoA» %0 Au¥ ppcoAl pE
°TAT"U. +3AE°UCP°0 »GE, ¢ TAC °CYSADAT ¥%clzCa ACAEA» ACO Y--Tij °U%EA» °@A0 %E



“A"U_é +AAE°UCDAC »CE_AD A8»0A° °@Y0 3»-A°¥ °TAI U.
1. +AAE°UCH 1RAU ¢&%0

+x 2 300 »y TAYAC »yA, Af°CA» 2 °3 »yAA°e E °z (&%0AC A0%0 UA§ (niche
dimension)-T 32A 3% °TAT7U. Al putAci »Ge8uE %0 AO"A »yAAce cavoué-T A, ¢Auy,
°_Y$-®, +app, KAupe T °°A° +AEA ;&%0, A6CU, Aauceu °°A° A§_BAN ¢a%0, °i-A »yrecl
°°A° »y1°CPAQ ¢avOUEAC 1°-D YSYOATA 30upeT °°A° 1T%AAG O YOuépup »G¢euE %o A0
A, .G, »8°0, C3%6CE¢T °°A° O g ¢aOuN »Ce8UE %O AO7U. ICCN %A°E, _éAncu °°A° ;4
YOuépp AT ppthAAC ©7%6-T »ge8uE %0 AOTU. AT ppAci CYCOUC™A 3»¢épé-T A, £x Af°C
¢i AGCOCN »y, TAYAC A%-0, AG%TAz »y TAVAC »yA, Af°C, »yAA°@AC CuAA, 1YAA ut .o
uc »yAACPAG Co»GueAl °j ECT U.

Variable 2

MWHl== 57 s
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Variable 1

<#x 2 3> »yA_ AT°Cii 1IAi7A »yAA E°& (&YOAG AGYO 1UAS

+AAE°UCPAC 1RAl¢j CEcaCN cauOuéct £ ¥fué (%A <x.2 3>°0 A »gCN LahdA -T
C¥CoC0 %o AOA» °TAT U. +AAE°UCD ¢-+_ ¢i A+AC °i°euC A ¢avOuéAe ¥0. - %d+pCN
¢ T °°Al ATAQ AUgg°0 1°A0 AUsgA,-T 327 - Yo AO"U. ATLYADA, -T »5-0°0 324 327A
OpURAC ATAG Algo Yided, ) AzA-CT Au¥ A +a BACEAT YO¢auE™U. AOxU °0A» Al-¢°i AO
“A BT, IT ©D¥URAC °i+b AT-AA» “UMAAT 3»¢j ACAACT+A A %+A6 %E7U. <x 2 4>, 32
A 3- 1041 °°Al +AAE°UCPAC ¢-+, ©PUB K ¥O¢i p0T6 ATAG AUgg°l 1°A0 AULBAC »07é
Ad ORARAT “U_Y %6 AO”U. ATAD AUgg°l 1°Al AU¢oAC °@+b°l %6¢8AC A+AT°j A« ARsa

OpYRe j%-"A COLAAT AT¥#T32 °gtb ©TA-Al C@¥OuC+apu CT,c, ATAD AU¢@AC °TA-CN °g+b
A» +1;0 AT-AA,-T ©, A=CO %opu AO"U. 1°-p ATAD AUgg°u 1°Al AU¢cgAC »0”&A0 OfiARup



AR¢ACTAG . Ay 8A0 %c°u +x AUGAD YoAduu AR¢aCT U.

<#x_2 4> +3AE°UCD ¢80T °U-A ¢, FY°  <#x 2 5> E°;8 A CUo° ¢~+, AICAT6 £ P

5

" i
JH
A T M kS B o o
gz f Ho S T - LRE
il
i . 28 o+
P
] = a8
h l o P |
[k (B & L5 2= EE
oL o 3 == B =
CE Yy
2 d3
- -
olE TR AE 0T 4

<#x_2 4>45 32R 3- 10g 1 °°Al +AAE°UCD ©PUR¢j pOTo%-"A -, A&CR ACA pp°i »0
“8A0A, -T A« ©B¥R°j AO°T, AT-A ACA pp°j »078A0A, -T A« ©B¥R°j AO"U. ¢-+, ©P¥RO°
T AT-TCN ¢-+, F%°:i ADAYCN ABAU;T AdseAl Al-c¥%TA®YR CO °TAT"U. £ E+ CNxie(
°°Al 1°A0 AUgg°a ATAG AUggAl C3°TCTAG %EA® °miici A AUAYAGAT AUsgAC ©p1e.i AO
T E¢A2Y0°0 YET-~ °@EoVe 1@A'° °T-AuC%iyR CO °TAT"U. ICCN °£7UCN 1@A'"A ¥k
“TAG,, AUss %0ca A Cuo° -, ©DYURAC + A AfAopp %AARE+ °7-AC@ ©%, .CN ATAT U.
1°A0 AU@AC »07¢ OTOPAC ¢-+, ABCA(ATCATO)AI U. ¢-+, A8°A A +x £ %O¢j pafo ¢0-~
°jA6-T ©D-UPE"U. <#x, 2 5>4i%-"A ¢-%, A8°AAC E°¢& A Clgj MO,¥ £ U° - »geé ¢
+ AU %0sT E°¢e ¢-CN(AGCRAC %0, T)A» »y°eCge %0 U. “ECPAC °gu; E°¢& A&CA A »gié
Yer-App L €¢ Y- L1%+CN CD»ypéAl AQ »g¢8AUAT °uce-T ;-2 %0 3» °gu; E°¢€ AACMpé j
OfCE +x Yo, TAl A2A_ ¢, AT"A +3A°°fs8;i CO GCNU. ¢-+, ATCAT6 ABAU YgA§,! °&An
CO¢i AGUT #£x E ¥OA» “U°CADA,-T °i-ACOA® ABGAU E¢°G, ! 30AI"Au¥ pu¢oA» AU °TAI
“0.

<#x.2 4, 55,1 °°Al puAE-CT A °TAl °£7UAj %EAG,, +AAE°UCDAC AgET:j AR:&CN
caY%07A +AAECUCPAC »y»@Ye AghAa 1AM, T +3A° 1AIAT"U. +AAE°UCPAC ¥o°u, ! Ao°iCT
“Ap¥ °jAd 3T,0 »geeucei AOTA U6Aj°i IRCYUE 311@ Ei%OAl ¢, AUAG YOAGA» °j ACT
“Ap¥ 3T1QAC CCAT¢& E 40, ! »ceéCT+auu CN7U. AGAYCN »y»éle AgAn 1giyAl °31RuCYT
AOAG | oCT+a T8%@:j »GeéuCcei AOAG,, Al-"CN %OAjuéA° +AAE°UCPAC »y»&YCA» Aa-@AQ
A, -T C¥ACT A °2A116°T Cl+4¢i A AGCOCTAG ,aCN Al 17U. »yAA°@AC »y»éveAe AQ



%TAg Af°C¢ Y-  pEUTAG A »yr° AG-® (biomass)A,-T C¥%ACT+aup CTAG, ., »yAAGAC
Ecucupe I °U°@uC A Tawyle A #31°°0 »y1° AG-@AC ©f, ! AR¢d °fix3 AU-a-T »geCl+a
up CN7U. ¢-"& Adte »yAA°esT °°AT E°ucup®i 30A° °@¢i Ll«»yl® A +41°Al »yi°.T 1
2T7A AU¢EAT %+°0 ATUT32 La»yl® A +31°AC »0 8A0 ©AA2AT 3-7U. Ao °@¢i °a°u,,
A» "W ©fx3CT A °TA° AcE®CN +AAGAT pE %0 %™ U. AoEGCN »y»&Y° °aAuA» ASCOY-"A
AGAOUE ATAQ, 1°A0 AUce®0 +x Yo°0 ! Of+3CT A Al¥%+up CE.aCO °TAT U. CTAb,, ATAQ,
1°A0 AU¢c@AC °pAaCN 1&°PAT CO%CAGA, -T ©0°j ECOA» »y°¢CT é ASGAU EcA2A» °f-AcN
»y»ev0 Aghn 1ziyA» © ETE-CO %6 AOA»AD AG1®AT U. TCCN £0°; alysi 1«°UCI°0 Ao
°jAC ° MO A« ¢uCaA» AU %o AOTA EO°jAUAC AUW¥e T °u-AuE +AAE°UCPAU »GE, AC
OpA§+a A%A CE°ACEUR GO 1@AIAT"U.

+aAE°UCD +3A° 1@AI7A +x AR;Appei ©OACE +AAECUCPAUPEAC °UukEAT AUAC 1@AIATU.
J0AG °f+b ATAG AU¢oAC A°UeAe Aecd uT °jAd Ag éci%i- AR¢ACT U. A&+aAlA_-T pf.3
UE ¢+ AU-T YCAACO v AO'A ATAG AUgoA» A°UOCN U"A Ag é°G +3A° °UAcAG AT-AAI
+aAE°UCD ¢t ¢j¥%- CE%6°0°i°aCN ¢2C0A» CN U"A Ag_é¢i¥%- °i+b ATAD AUg@AC AcYoAo
AR¢ACT U. CTAG, . Co%CADA_-T °i+p ATAD AUs@AC AU i A °£7UAj %EAC %T-A;0Al pd
JYU. COAG #13»6 j%- uf,3puE ¢-%, AU-T E°peCI A ¢-+, AT-AAC »07¢ ©TOPA° +1,0; jY%-
10»¢ °0An +3A°A» 1pAo AT-AAT"U. 1020%T _»CT € +13»;j%- +3A°UE °i+b ATAG AUco
Al ¢-+ AU-T ¥CAACO %0 AO"A ¢©°CAT YOUsuCut AOAG ,@Cli U. paf6%- ¢i%oCN AT-AAC
+135 10»c°UAcA_-TAC A"AOAT AOA__ ¢, AT"A #13» -+  E°UCE-¢j CEcaCN ATAG AUio
E®°, AC %T-AcOA,-T AU¢8CN U. #13» °f+b AT-AAC #+1.U 1U»g °0An +3A° EA 135 AcAg
°0AoA» »yAAGDADA,-T ©__é, »y TAVAC ¥CA& upAR¢j E°®Al AAAC °=A_-T AlucCle® %T
“A Aopp YA&CN EA “UWA ¢@-i AU,®-T ¢A°U Y%CA&CTup-T CT A °T°apu °°7U0. +3,0 A~
CD EA #13» ;- E°ucAl »07¢CN ve°u°j °AuN %6 AOTU A »0E2A° +13% -+ E °&(j
“8CT:0 1A° °TA» %A»GCTAG, ., +13» #3A° EA #13» -+ E°pcAl %+°0 CA¢eCTAG %E™A
+13y o E °zA° °4AU 1UT+A<CTAG %EAC °TA_-T ¢©-~ °jAd AcA¥A» AECOY-Touu ©3Y
UC%TYR GO °TATU.

+AAE°UCPAC +3A°A° “UAG 30A° %OAGAC +AAE°UCD ¢-+ o1, °u-ApE °TAT %£ 17U, %0
¢i%- 3TACCN +AAE°UCD°U »GE,AC »OEE AU¢&:i AOUT +AAE°UCH¢j °UCN Y%O%GA» °jAg AT
1Y “BARAC ¢aCOA° Asi AR;ACT U. +AAE°UCD:i °UCN YO%GAT AUCO %o A ATYATpéj°0
»0-0°0 BAKEA® 38;A"A +AAE°UCD A6%AA» E«© CT+aTo %+A0 %E”U. AT1Y ~8ARAC +AAE°(
Chei “€CN vO%cAo +AAE°UCH:i “€CT¢0 ¢TEEADAT “A3!'A» °jAg A4AGAD EA;@AU32 +1:0
AU-T¥%- 1Yp&%A CE.ACN °TAIT6 CO %o AO7U. AT-"CN _AT6¢i%- ARUT +3A°;i AOUTY-32
Al°gee °puR AiicgAU°j %WE'N “&CD»ypésj “&CN +AAE°UCDAC +3A°A° A;i ARgaCT U. Al
-TCN 1(ASAC +AAE°UCD +3A° saA -+ pAd %E°O AU®°j°j CE;aCT,c, ATAD AUse°U
1°A0 AUgoAC ABAUS; CE¢aCN ©p¥RAT U. »yAACDAGA-T ©, & °U%E AO"A »y, 1A% (IEE
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IV. +AAE°UCPAC 1RAUAG © E-

+AAE°UCPAC 1RAL %GAAsi °UCN 3TAC™A © 7U 1A° ;- °j CE¢4CN 3»¢8A_-T ©» 0 j
Y-"A °£-«E+ #x Ax°0_, %dxbCT+A-T CNU.

»yAACRAC O E-¢j A »8°0, EoC3, AdAg°a °°A° °CAUYC-+ 2316 (disturbance) Co»0¢ j
ACCN ©ii_£°0 AT¥T32 A 9 E-; T +aEA, A6 GAQ ¢AATpEAT Y-Y-E+ “PYOAUs; pafo ~A, @°0
Aly3a”A o E-°; AO7U. AT-"CN »yAA°e 9 E-;j “6CN 43, 7A_-T Ao°0 uT °jA6 Al-PAI
AO7U. CI32°A (A-£ ;2»¢, ) °jAg +0CUH AT-PAT, ¢, “U ¥ CI32"A of#3A0 A0+U¢j ¢-%,uC
+4 %AAUCN AgE- AT-PAT"U. 20Ci Al-DPA°, »yAA°@AC AOAY »0AA°; +0-7 °jA0 E °& (aAT
(climax community)f6 0,0 A AOA% »0AA;i pu bCT A °GAeA_ -T EAYUCUE U. pafov- »y
AA°eAC CuAA¢i pafo T °jA6 “U°eo° ©9E- °(AoA» »0AaCO %o AO”U. AT-"CN +0Cu Al
-D¢i “€°fuc A AI-DPA_-T, gap 1C"A patch dynamics 16 ©0,0 A _8CUA» 1RAI%AAZ Ag
OTE- 1 AICOCT Au¥ A ¢&CT U. A »cCN E °@¢j 30AT »yAA°euéup +3106:i ACCO °¢+a “U
J¥ 1@CAA_-T @ E-CT7A °TA,-T °UAGUE™U. »yAA°@AC 9 E-¢T °u-ACT:0 Ul ,3CUAC ¢i¢u
YOA» 3TCT A °TA° ©° AC1I°j %g¥%T © AT U. °fi+3A0 °£7UCN »yAA°esa °{.A °7Yg°; °f
“UCN °m¢i +0CU AT-DAT A “clUPA» °@°T, ,TA° O UGuéAl °u-ApE ©1AACN »yAA°eAC ©
E-¢i “€CO%-"A °¢ O YUOpéAC £ ¥oA» AcE®CT°0 AICECT®T #x © E- Ec°0,! AcE@CT®0 ¢t
AgCT A °TA° %+Ad %EYE AgE- AT-PAT A "¢CO °TAI"U.

EAAg+1peAl +AAE°UCD AET: AOUT Al¢euC” A AoA¥pé ARy A YtAg+1AC AcA¥uéA» .o
1CT A AT_¥2U o¥A; TA- AcAypéAl 17U. Al-"CN AcA¥uéAe, AG%TAs E °& A°C CT¢jY-
%OYTAG %o AOTA AOAY% »OE2AT +x Af°Cuéei ACCO °aAnpE"U"A +0Cu Al-D - °aAc-PAQ
Al-Dgi +U°ACN AcA¥péAlf6°i CO %o AO'U. YtAp+lsj¥- Yo°pACAT AcA¥uéAl EAAg1; |
Y-pp vO°pAOAT+A ASCOY-"A VtAgricl EAAg+IAC E °& A+Alyj%- 32A 37 46 AOA ¢0-
°jA6 ©1AaCN Ec°0ei “&CN %E»ghs°i®j pUpafo%B CNU. YtAgrien EAAg+iAe ATAQ AU:g,
1°A0 AU¢@, »CE_AQ °UME _é¢j%- CO°YCN A+Al°j AO+A 182@¢j AcA¥°U 1&YEAC 3»¢eAl
A™»cCT 6T0up %ACA E °2AC A<AT-T ATCO AcA¥AC °a°0”A _A¢i “U_£°0 32A 3 4o AO
“0. VAot - AT A ODIR LRAUA» ASCT;© AOYECN AnAYAT EAAg+1; Y- BACAUC A °mii
+x OPYRAC £ Aa Y¥OT ©PUR, A» ©0+OCUAGA, -T 1RAi%AA° A °a°u-T 32A 37 4o AO7U.
°4An-DA0 _3CUAT +AAE°UCD AcA¥.i AQGBUE Y6 Y™ U_é, YtAg+1AC AcA¥ Af°Ceou ¢avOpé
A» opy®, °¥Aj TA- CuAA-T ABAguC A AcA¥péAe wCAD-T 3j3~ °TAI"U. +OCU AT-DAT AQd
AYCTAG %EA° »yAA°e ©TE-;j “€CT;0 AgE- AI-DAT Al¢&uC Ap¥, AgE- AT-pA° CN »yAA
°@AC O E- ¢+, ) AECO %0¥TAg 9 E- ¢8.0°) A »cCN “U¥ »yAA°e; i A Al¢EUE %O Y%g
A» °i EYCA» °jA6°T AO7U. AT} +AAE°UCD AcA¥; i E®AACT,é, VtAg+1AC YC°@ADAT °UCD
AcR¥AT ¢@AUAGA -T EAAg+1:j AO¢€CT+A Edpc °TAT vopu AOA%A» ACLICNU. ¥ee °¢
Abc2AC %EAC  AsT “U%GCT:0, +x ©D-U¢jupu Ao, ®-+AFACPAD ©P-0, ¢U°U +,Af»0 ©P-u,



E-ENCDAG ©P-U UT ¢©-~ °jAd ©P-U +AAGAT »ge&uE™U. “U%GCN A%-UAC %EHEAC +x »yAA
E°®:i ADAACN °a°ur°péAl”U. +AAE°GCPAC 1RAU ,ACU ¢@%A #x »GE AC 1@E-joAuAjja
°®AYAQ E °&¢j AGCOCN CUAA-T 1BAUCT¢O%R CO °TAI"U.

V. °&%0

¢0-7 °jAd 316 ;avOpési ACCO ©E- 1 °b A »yAA°eAC »0AA"A AT°£AC AOA&. Y- ©,
Jé Ae°0 uT °jA6-T +,°PuE"U. »yAA°GAC © E- AlAlgj AT°£¢i°0 Al°aCl; "o ~U¥gCN
AUcgh» “8 Al»0 Al°aCTAG ,@CT A og«(degradation) »0AA T »67¢ +A°£ pe¥E ~U%eCN
AUcgh» °e%0 °gxbCl A A Ad(sustainability) »0AAAT"U. AT-"CN »yAA°@AC »0AA, ! EAYC
CT Au¥ »geuC A °333 AR CI32°; E o1 CN°e(resilience) - »yAA°@°j ¢o-j »0RA L A~
AoCT+a ASCO »yAA°eci °Rud %o AO"A +376AC Ao+a - A17U. CTAG,, »yAA°e;j “éCN +3
T6AC Ao+a"A ©7E-°j HECT+A 182®;j E,°1 CN°e,! AcEQCT°0 ¥EWE3»"A °TA° %+Ad ¥E
“U. 1GCN »yAA°GAC »0AA_ ! Ag UCT A +aAgAT AT°EAC AICE °i°éci paf6 “U £+a 1§10
¢i AaEGCN E_ o1 CN°e ! %3AaCT A °TA° %+Ad %E"U.

+AAE°UCPAC 1A° yyoT opyRué-T + YOuC%T AOA, ¢, +AAE°UCD AnA¥°l »gE, E °@AC
OE- T (0. °jAd ¢8AT:j ACCO °¢ Y4CT ©ODPuRpeA° 1RAUCT+Aup CT°i A8AapC+apu CN
“0. #U3a peéyur CN+1AC +AAE°UCH ©p%R”A AULYAGA,-T »GE A0 A8»0AI32 YxEfuu & Y-
Ao°0 AsAauCei AOA, ¢, +AAE°UCD 3» Y¥OT ©DURUE°EAC RAD YOupeiup ,TA° °YA+°j
3af 3a°f AQ7U. +AAE°UCD Y¥OT ©p¥Re° OTASAC A<Al »0,, ¥%E 176 °°A° Y¥°T ©DURAC
Abe2°f 1RAU YOPPAC A+AT - (11 péduT %-¢7 YOAG “6CD°U Adte %OAg “ECPAC +3A° ¢-
+ ¢0°C°0 °a°0 Y%OAGAC °YA+°j WEE-puC°i AO"U. AT-"CN +AAE°UCDAC »GE AQ A8»6 ©
E-¢T ¢0-7 °jA0 °YA+"A »gE, AUAY% © E-¢j +AATCN CCCO %0 %@ A Co»OAT Youp AO°T,
AR guE AcA¥sj +AATCN Co»OAT Yopu AO“U. EGE+ + AT AfAcAIN6°T C¥COUC A ©0CE&CN
“0. CTAG,, %0,8pE CP1® ©PYURAC Ac°C¢i A AGAG %EAC ©f;eAl Y%0;auC A °TA° 1°.p og
+UE »yAA°@3a  BAYE AYAC ©1ig°0 °°Al ©0°; ECN ATAT vopu AOAKA» _THECT; %R CO
°TAT"U. »yAACPAG 3»¢&péA° ©1COADAT AU¢-~ Co»0A» ATCOCT Ap¥ 1A pugoA» AU »0,
WETI6 +AAE°UCDeU °°A° 0- °jA6 (EATAT ©1COADA_-T AUc&CT°T AO"A “é»06¢i “6CT
cOup L 1A° cuA» AU %o AOA» °TA_-T +a”épE"U.



