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5
1 e338¢€9 F°Ro: a’agégédsa gwoooe», €353°:00, fSATIEH
N°H0
()
2B en 2.8TIS’ 2,563, ¢85 TR HOJT O’ Jer HEYY 565 BB S B e9:58€9 Q0 9GigaHS0 S3008.
&8 @9Ig0NI0 2.8); 28 K00 S efo BaedBEa0 B DG cgvoooef 2380¢5¢808).

a’:»g)s a'oéa)ven
o es3N8ed B‘éo (ecology) éa’oav‘goe')”e 208 3. 98 BHo Boesg, B ool I°HBE (DQ&S)
§m§§6w3§ 5:(55 2380 DB 6650.‘60 99455053;60 3:(300&.

o "dsreed" (Oekologie) 9 Hwel)) 18666° DB 3508 K0, B O Huren £008% (Yew), SHD
(e965805H50) So02) SYYoB.

* e558e0 F°Jo BS 5555.3356936‘:) Jeentd Qvo»e)és $gH5PB065 DSV Eesbel Fanehrod: BHew,
239023700, DSTeasioen, 2aBeSuer.

o 3578 §x500, DY K00 DTS 55.2.} 2B - Iee - DAvwroHo — esSBed 5855'}’,’ - 2085° S
- BaeNYea0.

o 235z (population): 2.8 8K Jroeboss® 2,8 H0%0° VH5V0t3 2,8 20 Baen.

o BBwmroHo (community): 2.8 JroeboeS® EOJ DBJJI® DB 565 236 STGE 2ehrer 237780,

* ea58ea $gS5H (ecosystem): 2.8 SSwTeSHo, TR DB HoegHBeao L. & He)) 19366° .28,
&> D Hoath.

o BarS58eao (biosphere): g5 8850 6:3) 23°to (2572, A, T°D).

e esa7do (habitat): 20528 AP0 FHE HB%o (e "VBhTS").

o BBV g‘%o (S, niche): 2.8 e°® DBRr03 8asef)E ref — 9B A B0, DY, D ¢é
S0EHEHT &oen0d, N K)&?\a)é)e) DOB e08H063008 (e "65&92").

o 28%"S (ecotone): Goch es358ea S35 oSS €50E Dogoes Hootéero. BTPSPEEID B8, HBHNT RS
Loesg Sock e9¢sd), B NS, D208 Koesg HGasa.

o @0 HaoSo (edge effect): ¥EETTRS® 88 HE), Ko Botdd DRNTPAITe K03 DK, eeen,

D)8 JPo¢Ies €50e3°0m.
NNYBed
Sg5EGes Jranen
N S S
2 28 533 2.8 HO
23:0°2° 2.8 208, 2,8 Jroebo ;6953&) ¢4 Q) Hewen
JS0TeohH0 28 Jroeboe5® el e3eegen &3 @S Hewew, 2Bosen, Béy, 3dogren
e55es HFSY HAnTeoHo + X)Qs’) seEsPen I, HKs, %@Q@@éﬁ £35S e3 9t

2035 28 8RS %QSSQ_%)@, 850365 e Dz rodbo es3)300¢50) eKHTE s
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Brd8ea0 210 653 @A) e958ed SgdHen {3s5e0R Bido €38y PG

BES DJS seésten

o &N, 9O JoBae S8, Sregoe BxhHer BHFADHB Hareso S00A.
o Y éé agsgé 3550520 (eurythermal) e355Hen DY e)é 8555 HOBR enHoron. Yeroed Behen £3)
2 DS E3es5¢3 HF0008.
0 50 &PPHies HIPSRD (stenothermal) BsHen YEHZS HOHR S5°¢5 5E0E00 (BTPTEEILD
o HIPFeD). e9e5gRE BihHen HoHdes esgties HedBend.

* . 0530555 égwéS LENEA &)éaé ©S5e30fH¢s K058 (euryhaline) (&){\gaé H08), Ho¥)es
oSe3ohHes H50S52D (stenohaline) (9533 HOH) 288:Hen 50370, t°er H00DAES 23085 DANED)
QES® QEH)D SP0 2e5EB; DXL 230¢55He0 0DE3S K 0.

* s°0d. 888923398 DoBPHEONLD SN, 0L 5708 SIG0. Trere N, en, 230¢05Pen e, HeAIFEN, Hed
D350085°Q) APox0esHES5cS Ht5e3 DG (Bys~e0, photoperiod) secirHotsamn.

o So. 3o K00S0, Beasde HOH;E0, AL JeHHI As0Ego & g en DTS dowarow.

2863 BHen der KyoHJrown
-
dohoBossto 65 B Yo 05 Scko (S5, e, §6amen S8 eFsEss Yo
homeostasis) €5050%0E3°00
e9:d0tHesor D8JoeE e 4880 H305¢8008 T°eT° 230€8059)82, TPTIPRY) ) BE e
Soeeéo
Sed S0 §%e8 sPe0 3o SFcso REPs52008° §5erBIL (B8856) HB) DDOOHS
Eotien
AODI3AHcE0 s’ob%p)éoen S8ati3ag HEL G5 Bhotscéo Rebsrer DY, Hysee DY, cosrards, ?ocgé)w’en,
DES oY

o Resre g (hibernation) e9083 SOSPOD) A (Denthaoogw).

o Aysee D¢ (aestivation) @08 55 . eTBEatd Sé HADHoS® Ehen, Heben, §°RY) BHew S°00HS®
S 220863S° esobE .

o cosrare (diapause) o8 DB &), O DOV 5¥; HEING™ 2306k HI5S® 7O LIS

S°B5 D3N"es

D800 e8 oS 235 HBETS0

es58¢ea .‘60595'360 PPN A TS Q".‘So:._) daéo)cﬁo
BR3¢

FIHONS 1917 FRE S e:3°0 DL do: 28 288 BHERS HRHo, K)@%}eﬁom

S RINISA 1927 §oSef)s D50 o DBNTCo5H0eST, SoogrgorT ess56E $020057°63°, 258 2378 gk
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) BoSeyBo | BBDSFSoD ByEydo
@é;?»e_é

23.9. 1957 N-H88seEsre 9 HISHBBseeao (N-dimensional hypervolume): 2.8 2308 H5o80tiesd,
FGIATN NS Sebogehy dew LYo @D&K)@fgéom, S583e0

o STDE H5H0NSS .gsv.‘éo (fundamental niche): 853> SHen 8“6@3@ 208 238 e9gosiie R HOG.
° RSB BB §°.60 (realised niche): ¢3, a3ges seBEao 98 PRS0 &95&’).)03 D) HOY.

o R %63 e Krgho (competitive exclusion principle): 2,8 $53>% 585000 Foo tfe Bock aeen
DESBEo 2 28D0oS5BY). 2.8e3 BT Fodod. HSBre Dfessd (resource partitioning) wego®
B5°28550 éﬂcﬁgssaégéoo& (ENV-EC-06 <55°¢506).

* ea58ea BSseSoen (ecological equivalents): 8361 o d® 2.8 BEFS SBNS Frredd esgvod,
DEYBo Bo2rotio B 23°eiren. GTPIBEILH eQIDAS® oD Eorrtien, 5¢88 93H85°S° o BOSen.

* 28°%GS (ecocline): Ho°g58es H5each Soto (STPTELH D) DBHNT0H0S® gxdvorr a3y Sdyy. HIZ
Do, AESES 5:80e8 YRR Hogsoes Hocsero.
DN sesb3 H87,5) evoEreraren

o Zomrdr dend (¢85 9I0S° Jw0) woesdes §°)g es8yEteao TrTe e eB55TeK) BKNKHotod; &
e98y56ea0 A3 (BHZADH 230)0) BR00D. BE S KoP@PR)) TR0 Kowe B3RS

* e IO H0EE SR (KrgeEe), S 65 Hes Sogren e50err00; ¥ A3 SPdY) SAJP.
e B008,00 ADDo (CAM) S3ger)) e383°000: DHi5ed5er H¢8 Sogren HarRoHA erotron. 2SIl
(Opuntia)&® esHen SnEHr SEeP0; 220N SPotéo (DEPasstotio) 88Eaesdy HoBrH§os 23thnesrod.

o @3S daHSso (Allen's rule): S &K .f\a)e:’eoef:) §8mreH BHhew, @H50HTPen I e506700; B 55
PR BhHyea.

o Db Boefpes (altitude sickness): D) S DeHES® 880 J¢5ed Stfor FD BKRHHA, tHoG SeY otsredrod;
508 SPRER00E5° DD DG B EETrery e5e8)A B3K300d.

o B SHNTER HHFLH S0 8ots D05 EHg A (2922)5) S0ex08; B 33638 &8 ABLSEorr HABKoB.

B cSs 3DH FBI0e

X "d5e028 93 Hed) evyd K 0weh." v 5reradd) 3508 (1866) K0wetd; HERPD (e358ea $g5R)
SR ey (1935) oo,

X "2330g5°85° 2o FPoesoS) @) eehden e50eran.” v @8 KHSnTeao. 2833°e° @ods 2.8 2.

X "esaR0, BS80S oo Botkr 2883." v 95000 9063 HBHo; XN o 29063 By°gh, DI éa;'geﬁ)o
DOH.

X "Bysee DE @08 S5t G v fyste A S5 JE; Beste AE SOt AE.

X "985 S® 55,808 B0 aSrer Kol e85 5 aehren ex0eeon.” v SBST DS es0eron: 76 eotss
Dzesdo.
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X "N-5855°E570) 9508 DBLI5ETR)) DQS FEND." v/ o) FPDKYS (1957) 9aoydd; JOS Sasreqs H500Des
o)) (1927) mand.

3B S5 E) Bt

* esdes @Ko 27365, 1866. es58es D! e, 1935.

o ASDEee35E] Trenth FJrowen: BsHew, 23T°ERN, BINTPAITRD, BTSN

o £590: 5N BD - BTG - DSNTOHO - eDBEd HFSY — B — BeDdSes0.

* 355°00 = DBTCT; DN :g"’r‘éo =HS.

o Jd0Neh rg%‘éo: QB&@(Q‘B%& 1917), obeegs (§055°e‘§&§, 1927), o"5°r‘,’)r‘6|55 (9808558 R35°e80, 1957).

o 5% = Dog0es 00cseI0; ©90tsH HePRN0 = e9E) 65 DS 2edren.

o 3)‘_’:99)@15 eQ°es D55 Benen (8°Q)) / DoHdes e3¢5 DS Benen (aver); g)‘_’r\gaé | $0&HDes 5e305¢5
DS Renen.

* otsden: dosroBodStéo, etHeaonr S5°8céo, Sd SO, QDI cs0.

o 38500 JE = $O5°0; fysee A = S1Y; Eosrare = DB AODVSco.
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2 35588 DD doyeao: #S, DB evozeen

9356580 935 DSBS 2.8 578 AHPAES. RoeHES® 2Bshren 2.8TeASE’ 2,883, ¢85 DBH HOJT 0 HENG
65(53 2350 S°ow. r‘é% Q°TP0, VEQE zﬁéo‘i)o DE3D €O & ocHEeow.

S0agHg TPRHT°en

* 9588 $gS5H (ecosystem): HHBSD 2.8 §o5rehE AHE. HocHS® Bxhen BS® @b, FBE
DH0oegH5BEa0 HENY 383 23EDE0N. &3 HIPRY) .28 3N (1935) Koo,

e 30cd gyeren:

° 85 eozen (biotic): &&yBrrdien, AR HT BN, DY) seden.
o DS evozren (abiotic): 708, &Y%, VD, So, T, PIaren, B DoBAH HwKo.

* &d\Burdien (HgoHoVEHSTen, autotrophs): ¢85 e5EorPR)) &P 0SB BEH0EP0N. B
Sng)en, Fderen, HoHSe§00sr ) 88eaesdg HoBsGoH TR SPo; §°R)) 23°§B0ST EACADHS
.‘605&83 (chemosynthesis) oegoe Z3PO.

* AAABrHf LI (DEASHSTen, heterotrophs): Fse558en (JPEWDE), 850D (&Seféo&,
EYBO%), Soegsssen.

o dYHseen (decomposers): HeSorr 2°§80%5e, 3dogren. B K¢ DR DYyGHo B
DERSTOK DI WRPO.

o 2BerSEBIeN (ages.s‘go, detritivores): 3e K)m“gw‘i)&(aéeoﬁ) &8, T D) B 0T B
30530500 Hoé3 230e835en.

o @3589 55555:‘\;)&» D502 08 (966, (5&2S3°, AT, Bed, SERY), S, éééwa)msdo, J30Go) Soe
557055 DBRBERB (Hoey Frero, 8BADH0, BHO BHY, E°eoe 20HKo).

o Soenth Soirds womren (DSHBbE): eey 55, DQyHo, 48 Hadro, FHE S§aso.

° ‘_’.\355693 (stratification): a:refoen DensHre SeBente 93558 e50ciero. EBTPTEEILD DS WEW, B0°ges
&resen, NS DY) S en, Kie. 7O doEaT s e¥eso.

NNYed

esd58¢ea 555532 903N

m

©EEYS Hrrgren f‘OQé SPEYS ¢saseg '35,, A8, IS, 3’5‘3@3
DoBoH Soegeen DS P30, SPBNEAY, gen (D), Tuegdod
%ésé}fg@ seEseen .'()Qé 508, eI, SEJBo, e989es,

HYBse, YOE)B s*EsTen .'()Qé S 8o, e, Ve

&5 \BTED 285 6@, BeY, PE Pedseen

DABHTI°EI 285 2308, O, 230¢8 PSSTeN, BDHeN

DAYYS*Bre0 285 2r§0ass, 3dogren
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BB e958es SFHHM I (DS 8se3b¢3 esTo8e3)

o Dga’): B, 865 88N, DoBA%H B’)m‘g‘&n, e9¢NHS foéaé)é&"a&)g?.
o e\ Amrthen: HE Hsten, 5 Fderen, BO0SrE, ABS® BnIBS, ©0rgd® 287 Jng), en.
° DIBsoTIetden: 230¢8) Hadsren, fo‘SzS‘)n“ &3 230¢8359)e0, e9¢HS VD0 230efdyen.
o DYHsethen: Bdogren, 2r§Bas, Eaves Ben (flagellates); B Soodgome echrtHHid RBNAT es0eom.
o BNt orenth Desrexe éf‘()fbgvow: EseNBTEeN K)J"(SgS“o@K) 35586017 S5PEFIP0N, DAAPHTTEERN TP
B0e3°0), &’)Zb‘):é&@d)en éoae“s’ {omvgv.‘()& 28000, DPQSTeN BOH &8 )BT HOLH Yol Jo \ 0 )
e 358ea HFHH DdSew

* @3558 S350 Koo Hasen AroB PBTETS B.
° GBTrrGEaen: s 1O, DB HG Brow; S8, HEe SAFPoN; FEASTOBL 5§00 BJPom;
5083538 F8> DEYDHA0N; TR @0BYP0; DFYS® DT oK) 0 BHHE®0w; SPESL dexg
o e9&Hen mdY, DD %8 BoH S0 e3585es NI DD DN &Trsdes.
J mzo§ §s¢g°oa°, Jeesdoen (1997) HSoxs esd8es 5959 RN DeHB0 HtFeNS e odsedd USS 33
BOAHST oS I7oth. 90 98 HH30cs BSOS (GNP) (K088 USS 18 8OAHS) & mrmesy 3¢oy.
0 A& ATr0Ho HS B0, oS K058 50% aoer SoyBse DoRETAR. (58K HHOH dSDSsesbel
t§E3P057e) HSPER HIFGRS0 95306%.)
o D50, DR 55050 2sE7 5,63 10% Kol S5,
o %eS"é%é’é QaHoghes, SSgIPeNOD e553°K0 2087, )83 Sosdseth 6%.

S°BS DFen

OJHo AEDYHN 91HIr0é (Millennium Ecosystem Assessment, 2005) Sgeen

JEHo° DSen D203 esebyetoen 953580, S00DDB, EordH, o8, BAGEen
oo dden | Hee HE0He Dasoges 88528 Daogses, SE Daogses, DE DY, Hows K380
Aoy BE DSen RS HBwesToen DSSo, g Dexsd, Hoegeato
B5E0HE DSen otiee @9)oeds eD5IER0SY S Bs® Vo0, DR 3§aH0, JPBE ese8
HOES sPEsTe DoH ST

o &DE £33 daHoo (Liebig's law of the minimum, 1840): 583 $5the Inebo ST, & Sy S
00D &90“3:585 D380 A0HoBRA.

. 3}6:)§ 555 DoHsvo (Shelford's law of tolerance, 1913): HA 2813 HA 5P S 2.8 EIY, 28 10 HOA
€50€208. T°¢3 K50¢58 HOE TR DS HOB. 28 52880 08 e85 ST 65063 Noeh HBNEB0 KoL, 08 DL, ST
&%) 903 Ey&Borr HBNeso 53:’:\‘}30&.

JgoHoRs e Bsren

* sP0d HQgADHoEHSTen Q837885708 °¢HE0ETON.

* BAPADHS HIoDHoNEHSTN 76 28N :(@Q&, 9357055, 9805500 H0ed EES EraH e es8\gBocScéo tegoe
523y 8 53°¢rEH083°000. DPEgSeo8BRD I EHED DI e9:58ea SIS S°BS BB P Dere
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D30T AS5P80 Q) DPQRPON.

es358ea HgHHen DY HgHhen. 38 SV 58008 (JTSor BgsroB), 2200 B0 (e530rm).
Do cePSEH S8 HDs5§0HR0H 0. es58ea gSHen .‘6&3.:?9350 (homeostasis) S5HRP00: DB
290¢50°0530 20 DORD Tré3 HBL, QB (ETeTBEH 25gsen, aSgrge Dogrgen) 5503 Krcéoef €50t39e508).

BBS5 BD F B0

X "5655e3 Srenth oS e90m°F° 288." v 98 DTET R ©Eeao. TPt Deren ereSSES, DYSyo, 48
Bado, BHE S§Ho.

X "S85 00580 S5°5:5 AGes e9s5Sea HgHR." v 3BB0PTIEBo BB DA. Hokd Areren, Sg0aHoen,
2D BBHHen SeSS K)G&e‘é@ég).

X "SGR e980° Srdarsinen AYYEehHen." v S0 HeRttien; JeHd D) Gseden
2§8afw, 3dogren.

X "Sroe esien SR DS Densis KB USS 18 $O0HST eose Sa5." v/ Koot USS 33
8OHS; USS 18 3O0HS $550S 8IS,

X ") ese8\BmeHee S5°8gseoBR) SecirHotron. v eese ere) H¢ €03 EJ°0$HS K)o@&}é aré@o&w
BA0HS -‘{_%D DK 0EP0N.

263835 HSEYBea

* e9558e0 58501 e, 1935; 2885 + DB eozoex.

* 285 @oFPen: e BTN, AABT T e, &&Qf‘é&svd)en.

o DYYsetHen: 23°§8a8, 3Dogren; SPSeK0 = 3RESH.

o D DEhen: GBEES, Do, 4§ Haesiro, HFIY S8aSo.

o 56560 = Jensd AGexn = doyeao.

o B35 debo: Hokd APero, e9330aH0, WD BKD.

o &0z (1997): Jexe K05th USS 33 BOaH; 53)Bse domeao Soldoedd 50%.
* Do&sx 2005: SBHTR, dasogses, é“o«‘()&a@é, DS0HE ddew.

o HOB: 3G DoHido; ASVE: 5555 DaHiSo.
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3 &3 HIT0, 6T EES: e3558 Frendoen, essE aresren,
DNYE gwoooe», Q&Qé&o

#3 B°835°08 B5085° 9356580 95658 HB3B008. €5e5Y BT TP 220QJED. BTIE 8 JFRE Frowe
thote 2.8 BFS® HB2PR080, 90teS® K et erlon SR, Syes K)avgoef 2208 @900 FASTD
DY Yseoen B8H HEYHS e9odFeow.

é.ngas awéawen

o B es@™\esEes (primary productivity): 008 e 2.8 AHAES DJGoS?, 2.8 AHedE sPer0S®
B850 (biomass) esesy& 33 Gew.

* B FEoE eSS (282, GPP - gross primary productivity): 85es23:5g 50355805
(photosynthesis) 2387 Sx¢So Sex.

o A8 (NPP) = 283 ~ R. 9),¢ R 9083 3008 €20 8908055 53°¢0HS 8. DES P ee&c38es
(D)) ZB HEJEAseE (heterotrophs: @esessten, DY en) e0csreend’ esos BGOSR,

o &3@?0&) e&™)55¢8 (secondary productivity): DIBsifmetoen (consumers) 8¢ oQoSH
DTegeRy SB05e KD 3ew.

* Ddo¥d 25072 (standing crop): 2,8 DG D000 28 HIE Jrone® &) K28 Drego $H530°3.

* GE)E3ES OHPAEN: TSESED AerBE) De>HS rSoven (g M2 yr) Soe SESEKH) DerddH de>HE
8e5°308en (kcal m—2yr). 285¢55g0°3 ) & geBo (dry weight) Ex0e5° Senyeth.

* Jwebo BeSSeao (biosphere) 65°g§ NIV K53 170 DAAHS 3550 (6 23°80) DoROSH a’owgo.
S0 S0gren 255 €58e80065° 0508 70% e350DT®, @9 €s¢5NG BOEO B850 55 DOHS
e:50)e0 S5°g8d.

o ) et HHHDH I8 S5 Brdrged. S°BS BBGS D BseEH Deore (hydrothermal
vents) esd5dea Dgesden $550¢53 938000 (@9¥); 5 BIP0HS Sogies — chemosynthesis -
238tHe%08).

o 48 Hrro DEBF o (unidirectional), eod 2.8 BFS® otHesrod. B $§aHo SoekH. VEISTeN SFoer
BiriHEmo; 43 BT,

o e3558 ffendoern (food chains):
o Bses eS8 e (grazing food chain — BAHR): H285 HH I o InteHeirod.

o @BesR e ek (detritus food chain — EAHR): Sxye DoR0H Hrrdo (BeR) S
SNEINEA08.

* 2 e300 SHRG® B0¢ e95S Fenio Ko BEeID e Frens TROPS weer S 48
552008,

o e35558 eper¥o (food web): 2.8e D’ 2,883 SNEDES e3565 FPenne) Hdasesro.

AdBea

.‘65°6§S°oe‘3e$'s 20oéb DAY ekrod
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LA VES) D3 8 D8Geaoe3® 50% Lo0é3 B &S gytfo <‘>55°g§3.> édsaa.‘és Do Bt SoHE &DHRBeHE DdGeao
(5Desb - PAR, photosynthetically active radiation).

o Jngen JesbS® 2-10% S2g8d Fararon. 3 858 48 Swedo 2885 HHowrR) e cidre’r0d.
* 335880 Sg5en BPHBETY Bo& JaHB) (second law of thermodynamics) are3ron. SodH

e300 DYoL, DiFresor NI (Do’ - entropy) S 0 BB D58 S8 0¢38
QBoesBo f‘zf_ép LEHo° 95580.

DRY Qvo.ne» (trophic levels)

05e38 & \BT B0 3G, ¥ Hedseen (phytoplankton)
302D PENE DB (BeSTTESI0) e, 2808, 23088 Hadseen (zooplankton)
SorESH BIBOH DABHfTTeEren (K308 Ee0) £3y, DY 3D

SV EYBAH DI fEeBren (9 S3°0RIE56Ee0) W, ¢ B, 1565

o 2828 2,58 Lol ey XY JronG® GocsSusy). HSYE Hozsen BYINYEH FEE DIBrHTS, eoseen
B E BIBODH DABHTT . 290508 95555 e Lol es8E 2perBo 7S ¢SS e508008.

* DS oBS® 3§ e SHDBO (K355t 10% SR ST Jrons Bdesood; ENV-EC-04 cSctod). e00c$H3
RERE Frane Dogdg H8M o (Jepedesorr 4-5).

&Q):S&o: 5050 DboToen

Swg) e SoSHeéo SO0 Hoed B3 gsgsten (detritivores) G@edendd D) Sy ent SJeomn
(fragmentation)

dgesdo (leaching) QEBS® 83 KD DeHsPen F0S%8 BB, 0K 0K @905 BETT 95FD0 BotdrEseon
edesaso (catabolism) 2°§005r°, Bogre do@aven B3OS SEFRS EEYS Drrgrent JeEeron

Srorg S DYCseso E6060 BothS?, D95 ey B, Fgrond SIEHRS Fuegd D)chekod. a6 SrEEve
(humification) :5(58263 23°1° eﬁ%goésoeooo&, oy Béa&&m &)&Qé&é)é)éoo&

288G 90 Kméééé)m szgéoﬁséo Z)céﬁ°e§, &9§c5?)e‘6 RSN Dedreser 3_@0&3

(mineralisation)

&&)&m&b&&&) StfS50dso BYP0n, D $s05HoDHBJron

o Stfo Botfrekrod: Seghee, S8 Hoed De3S*£83 lagol SUNSORN S ) GEOR; S5, B0 63
EISSTALM

o Btfo eStfrerod: OMYS, BBS ST i) BLLS; St BYHS, wdyesS B 1B (waram P -
anaerobiosis). 058 59 B’ D VOB HBFY° DoGOSH HTeGo HEHYER.

S°BS DAKes

* DoBS»S (Lindeman, 1942) ess58es HgP[OB FERE- (B (trophic-dynamic) cse)gozéﬁ DNBoB: 2o DERY
‘g“ooo B[00 S rgPoooé 48 2208 908, OB oBS® 22 dQ0 23EHeB0s. B 5503 "HO Foebo DaH Ao
(ten per cent law)" $yod.
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o ZPAR GAN WPGO° IS 8 Dot HIACL0H: Ing .o K)mgoée ooy 2tio (o, ordS esHen,
3¢) 28BS0 e 92N DSET BH). @98 SN B3R S3KoS 8 W08, oo 230 SFSVS® g
DI ST BIJD, e90¢58 98¢5 Bo¢b FeRd LY T°¢° I5°008.

* BENEES e Srrthehod). 7O ), 28, HorgdSEso, VRSP, 88Eaesdg HodBIEADH Fredddsod
BT EHEB08. BR00cse STEETeN, 3RS0 Tegoren (estuaries), Heicssy Beyyen, DG Seren e9e8g0es
TS e TES® esotran. SHIE Do B, S G0, 23G0f HBTEE0 OB B 5 e SES
€5:)55°e365° es0eeom.

* esE8 et QBB AJTOR. 208 DIBTHTTEHED IE 8358 S B YNED, 2,883 FPoNT® $55Y
HEP5. DEFZ0S Fendoen (emesiteath esb) 38 er05rs®) Sveafonr Bey)Botsamn.

o B B)B86ea (biomagnification): DKo 5% (DBoesorr DOI) Hrego TReses HHI FERE Jeowe®
208tCE0. 3 Do AR, DDYB0 5°¢5; 9058 EHIS® HEHDE0B.

0 JRredE etrSes: 6&ed (DDT) S I HHE® s Jrond $008. o this DoHen Hewsed,
50TV E DHOR08. T3S SHES ToRS DFoe5 fg)joﬁ_ (Silent Spring) (1962) &% Sy PBoDod.

o BIESosaHSo (bioaccumulation) oé 2.8 88S° e BP0 Heego DHHLHVEHE0; BN
éaés’dsa e90€3 DFAE .gfmoo 553(;55 658 Bicéo.

* 358 oo oS Sorergo BYowrd. 1980&° 2378 ¢ e 3 S°ES) MtHAHA BR0d. Sersrery
83 Eyen etfcsos’ Hoes Desen DBIPoN, Fehren YN B D0 T, 5Trges Hasesgo £y s°¢f
DHB DHBoD0D.

BB BD FE0e

X "e355850 HFHHS® 4 Harso 5§00 / 98 DEQ B0, AEKSTeN S Soer BhrHerow.

X "30¢6 @3558 fPe0 53y¢8 DoBosH :{)wbgoés SB0Hes0d." v e Sncsedalgd BB eS8 Fendd. Soes
e $285 S o0& IncsersHetrod.

X "AN1D =B + R v DD = 2B — R.

X "S5 558650065° 70% e3§00DS0EHSQ D055 DEDHE® S &0 SIBFHSHTS." v HIFFSE0GTen
&8YR 316 170 DOGHS 3388 Br:5578s 55 Sres .

X "5E5), & esPies, e953°0sn K)&f\géoen EEANS TN 3t350¢80 WPow." v @9 TP S00¢5A0HEJPom. I,
B0, e38y23 HNY @0 ) Koé%;e.“eoen St5Sd0e80 WFPA®.

X "SRoegso GG $5565° DBRSTeN JeSrE5HEPon." v AT Debrsddgh 2EEEe2065°; SR°g30R DY
CSES® DENNT2AY ENHS TG B EHed0B.

B¢ 5§y Bt

o D852 =853 - R; D3y HEEAS 0 es560.

o AIBAH GBYEES = DIBTHT e SASTEB §%¢ DoBOH daedo.

o BrS8e0 AOND X358 170 DOTHS €:89)e0; OTFILNTCOR KX5°E 55 DOTHS erdyen.
o 35°8g5e0RS® e 50% Kob3 e85H),5; I en esbe® 2-10% Baaramn.
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o #3: DEBTHL0; DPRSTeN: S§Ko.

o 250 BADR K03 GINA WO DS 4§ HHIK008.

o DAKo: S en B0HE0, AgLES0, HS0Ho, 5’5'0"5&05 DBEeo, PABEEEd0.

o IS, 38N, 5O, e98yesd BEDEHCE0 DT S00¢5NoHEJN.

o BIE 5 QEGen: DBoesE EIaHToen (Ged) €355 Fentns® 23 IFEEQ 1dtheon.
°  230)&5°) Derren: :\')5"(555"0@ esprOe8 es58e9 égé:ge)é ASFEAN0).
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4 35883 DB EEN, DO BFeebo DoHSvo

2355888 DB EeN HB DFRE ‘g“ane')’e«‘i) Dogdg, 285¢5N050°B Brze 48 S &Eeow. ¥§ HEME Heghadd DY
BT 5082008, NotHEOES 2ol chOJJ 20 ¢5T°H Q‘o&oé 085250 HEF Soeh 48 S3°¢83 BB2e0d.

S0agHg TPRHT°en
o e3589 DB E (ecological pyramid) 538 PO (trophic levels) $965g So2y0t) Soass,
B5¢33550°3 (biomass) Swe 4§ §=H0S° S7edrod.
* eochrth gxifo ) ereyBrrethen (producers - 3053 RS Jrow); B Bo eff S50
o B Esten: Hogreg HEDE, BSESFoB DEME, 48 HEE.

o DEDE 232558 (658 r‘()oaﬁ"g HEETP) @95 &85 (Charles Elton, 1927) é3%€a§§°&. 2906508
DB "ASHS H8M&exn (Eltonian pyramids)"” esoese. 48 8ob&en 5oeges HERE-6BE (trophic-
dynamic) esgigasoare 8502 Se32y00.

o DB #dbo AaHdvo (ten per cent law): 2,8 DL FroS FZS° L0581 10% S ST Jrond
BKH08. BB Oo@S5eS (Lindeman) esgo$Hdo (1942) Koo Sy 0.

o H8 DEME KN hse DB €506208. 9O D38 eser8odren soe.

o 5800 BHEBITR HEME ArgrEsone eerdotsrent &506008.

o 3% 8esmen e3F00DS 258 BEN Hogrrg BEME eer8otrentr e506008.

o B5EHITRI A geBo (dry weight) Ee065° 8°OR) 5080¢8 EYyebom es06008.

DSYed

Sosecdd HEGen
Sopg OB gooms‘a Bdo B 6@2&?&&5’5 Dedd; BeWEH 8 otsren
BHEHIOR DB oS D28 Hrro &G a0 2P0 DEPB; DBE0S® e grdesone eodotsen
3 HE DYGS’, IS 57008  $8 oSV HE | Dayychse Dewtds

D52 835568 (NCERT) 352 Hogrg HEE
* FAE e Brrden: 0K 5.8 QOoHS S en (5842,424).
FPEE DA ticedden (consumers): 708,624,
BB BT Bren: 354904,
e9(f S5eoyessshen: 3.
* @08 TPTPR) 6 DATHS I 8500 3 e9f H3PoTHOK DT 0.

DS Esesbed ea¢s8) 4§ DEME

¢ 1000,000 J 35768570 BS° ese8\Brethen K0:50th 1% (10,000 J) 48 DES e eseyeSEesmr (DS - NPP)
QPBFD.

o 50°ge8 HA e90BS® K038 10% 530006508 SHod: 10,000 J - 1,000 J - 100J - 10 .
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48 26DE D/ E® Dot DErBT &0exod

* OB BDS® FIHFoHES® esorr, 28%o 52 K)wgoé’s, B30 SODS e 48 5505008,
o B35 N0 fgvo,n Eo83D cg”o&)é's DE S #8 o)é’oo)ﬁé €50C5¢%).
5350¢5065° BB BT HEME Dosoth eberdotsrentr &oexod
° ¥ DSsP0d (phytoplankton) e88me SS3Row, 98 &5t 836 PSR BotrEPamn. e90tiHS & eaos S
&3 de¥cs B50°3 (standing crop) ¢68x.S.
o T3 BT B BHEHFTR @ H0$H0S JT® D&Y, ST €500
o @3 D80G’ ¥ HEME Soegho DEPHTS 50108, dotsrEods HE D0 3008 e ebyB 083 Dercs 85003
K063 ceer Q).
B Hogrrg DEE Dot derdotrent &oenod

o 28 BEW (5e8)BTPK) 93K 8ersrerdy D23000; &3 Sersren e85 S Sopgs® HHK> DERYPON.

o eachih DY, Hoesg atio SN 30108, HTY2ED Fenoen (2.8 ©BBow, I8 HorRhHen) Ko
8080650001 €50€3°0.

S°@S Do

e3358€3 DEMDE H8Mehren (DSHEses5¢3)
o 2,825 Both B odsLoES DS VHY oot Bolre) e HOHEdocssy (Aoese, &grsren Bocse BI
DUENE).
° D JEFRS 3568 P08 Gstararrow; ééae‘_’ae?s 29e7°0838 TR DY) E50Ce0.
* @ 858 erosel) (food web) SeH85.
¢ JrAGEHOH (saprophytes - DS tren) esddes HgSHS® 808 rgh &), DEES® 530638 D
B 55BeSs.
DO Feso NOHo DSNGore
o 2289 50850 B8O 10% S°e%. 7O Aeeeaone Krsssdd 5-20% 506658 &50e33080; 10% 938 Qo0 e90eS
Qoegbo.
o 3 Jrow ¥ ESHAD Segren:
0 B8NS’ (&1 $50)
0 &30 MHDS es5580me
0 &7 $°%3es 57 e85 (Sve0)
o B oegoe DH5BoSHARN:
0 eIEE FPennes® mrenth B 8¢5 K03 DS FPo0e KT Dot Esot°
0 e9(§ SIP0RTPIEEEN DotHED L) ST E50e3PA3°, 53°¢38 DBPIFI ot JrodsTen DothHED e9SHEI5
o a9 o, BAE 559@5(583 (biomagnification) ey eof 50~PSTEEE DotdHEd &) 50y
Dogng, BHENHFO 5)°8 HEJoesHLsyy; 4§ HeJorses. Dogdg HOBTETRY égomgsm (2.8 B0 28833
B);). BHEDHFO™ 2.8 Eeasd) Do (Derses 28:50°3) Heg8add, e §%8 B85350 s Ealg SRy (08356 Geando)
DEocsHE. #8 S0ER00E° HaTssRY) Eenood), ot esdtes HFSY e HAIBKI0E HBDoDKY.
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BB BD FE0e

X "B5E3550°8 DEME DT DT 6506008." v @98 H5530¢50S° AeprEesor derdoirent &06008.
%8 DEE 5B DR DeTd.

X "S085°g 8 SN DETDHT e50€008." v 938 8ersrens) B, Hoeie Fenoersd ewd
dserdotoern.

X "5 B2eb0 DoH0 9063 HA :gvoooé's 10% #8 $555505e5008." v 855557 10% B5090¢55&H BBrekr08; K07
90% 555059 e0d.

X "28ME eoch D a3otio et S0, v ekt etio exeyBrretiren (Jncsel B Jrow).

X "D8&Een DN (decomposers), ess38S ererseody g HDBEIPON." v 092 RPBSTIEBIS
$588BJron, 8558 2rosTOR SrHB.

B¢ 5§y Bt

o So30td DE&Een: Sogdg, VOGO, 8.

o ecdd = e BEBeN; B Lo = e9ff 3P0V,

o 58 DENE: D DEED.

o 5B0¢80eS® BHEDFTR: ArpeBeaone eserdocdren.

° DD Sogdg: BberSocdoen.

* DO B0 D0HR0 (DRSS, 1942): 05528 10% 503060 BBeAH.

° DAD&sesbel 13¢8255°: K05ty 5.8 OAHS Iy en 3 e9ff B3°oPTEEK) DFRYP0N.

o D5BE55E eacsis) 48 DEDE: SENBEEH HEFTOBE® BBt 1% 48D DEDHT AFEHID.
o H8eken: 93 fgvoaoegs €503 2378000, e3355 23PISPeN, RIPASTIEDHOD) He0:58%.
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5 e355880 9:50g500: FPWE, HYBODH, DTSN

235588 908500 9063 208 0803 23Pehren SPOER0085° EhoomP, TRPTPRY) &8aroesEHD DeJorr Ssedcéo.
RS é}%@éﬁ K)éoeﬁaegoe‘ie &od «E)(Séoc‘é Doesey Sdotraso DY DB 83 H5°8yy etdredrod.

S0agHg TPRHT°en

o @XEo (succession): 2 Frobod™ aedre) KN S® Eoomr, TPTPR) E83otS NS DeSorr 2363
S5e8).

o S;rYesB)s emehren (pioneer species): 57 Jroesods® Jnocses REDE eehoen.

o DB (sere): 28 FroesoS® 2.5wR) TP B3 Sy DSWTPaire Jnedo SEI.

o DBS BHexn (seral stages / seral communities): 2.8 DESN) 2,85 &rem OF SSwweaDHo.

o Horse HBwmraHoe (climax community): a’)mgédsaoé?s (Seredorr %eféﬁg@é’aé‘) AL
c‘()éoe‘éJeJSoeS's €06 DNB, %6@?6 DATEoDHo.

o BNE ev:SoEvo (primary succession): 8089065 S M B850 M S e
INE0XE08: oD 3o, e e85 eraye, BT YD BE Beyyen, %M JBGS 3D Swe
23ered0o.

o BIBAH eSoESr0 (secondary succession): 2.8 ST Ao FPESIo® S© A ) e
S05059e5008: HBBJS 5B 25370, SPOVF0S Brze 588 e9¢s), HBES S0 B55.

o BIBOH 580 FPB WY e9:50ES00 Kol Stform 3hHe08, Dot e ¢ Jo), Deren, S
S008 E0€3°00.

o 2 B0 Sryad)sten: prdeon 83Sen (lichens). @ $No esiren Bob E8A0D) SyBse
QO2EFERY) JrEoDJPON. 80°e8 H3eRen (MOoSses — TPesd S en) SJrow.

o ABS® Sryestysren: Jgrdeao Sy HSscen (phytoplankton).

o ) 58500 (hydrarch succession): A& esshdrebood; ¢8é (hydric) DHBJB 530D Hr65gH
35 (mesic) DOJB Y AtHekd.

o Borb), eSeESro (xerarch succession): G Jro@ees® 236tHekr08); A°E (xeric) HBB 50D
éaég.‘g 35 K)@%@ R HeB0H.

o @380, HTPSY PSSO ID.A. 0y (FE. Clements, 1916) 0DHB BB,

ANYed
08085 Sden
%g DsPeN g3_§5e>o (R058> oL 8o - crustose, ¢5oeges e3> &80 - foliose)
Q&> S0V JLEPAS Iy en S3den
S B8 Jwgyen theren, &
B0 DG, eotf 2308 ) en (DeBG-HDNE) ecsen
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Zogeb); (V) Boedy, (279 30)

ocsen BEO

¢t (Ho°se) ¢t (Ho°seR)

* Bocd Sthdere Ho65gH B (I8 B) oY S TBEIaN: 23erFasren HIEHDN ARG
S3e6E0; 7 B0 S DB YD 3D DeHK0en0d.

20:508559065° Do S5otherod

o Jo %, DoQOH DTGo DEHHES 0.

o 2o f‘()ogpg, Qé’)cﬁgo DEHEEON.

o 0eho BHEHZTB DB,

DRSNS .gvmoo (niches) S80¢% éégééoég@w, 3555 2P5Pen S080e8 HodHdosHeErow.

o DRE 5570 8080¢8 PRI S3eE&°0w; égé(};) K002 B S SQE0R.

o JB0meaho r-doa (r-selected) Segsgseer (DK, St DOD) K30 K-dod¥ (K-selected) Hoese
20 (DL, 681’053351) € N) S SHed0d.

FBE, BIBOH e SoESsre DY

N

Joes ?&)é’é Je> 8¢5, 2850 S Je) 08, 2850 FrAHD00E
&STPPEERD D 30, e, 53¢ I8 SOB2S oo, SPOS 9Ed
Segesyseen SEANYIM HHE Hdseen S0S Debre 5300 Sy 656, theren
Stfo e 3590 (Ferggren Sue 0SS &) Stfore (¢Savgzeen)

SEBS Dien

s8e30, 48 esgrorn Esren
o 5523¢5 e9:805500 (autogenic succession): S5E) DBNT K0 SO 238808 (GTTEEILH I €0
S0, AL BB o).

o D82 e:SoEso (allogenic succession): S8y 23785y $H0 5 B3BHEE0E (Sroren, HEES, e,
D°BCHEE SPEYY).

o Hg0HoVTRE ebogso (autotrophic succession): 30¢5e3 K508 S I B QDES0; SPeER0S°
BSEHZ0°B DD,

o DHEIPRE e95rEv0 (heterotrophic succession): Jrdozsoss® HEIFISOR eRDESS0, TP GEatd
SADEOND 520132 B SEHAL DEY ST BBS BBHE’; SP0E0e5° DoBAH dargo thHedrod.

Kaovs"g%’_) DY do)ggtave»
?o!g"oéo DAIR 0S50 23055
& Hoesey (monoclimax)  d9.3. §300edy 08 BEY FroeedS IEHIB Do 2.8 2o HovseR

€5062008
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?s)lg"oéo DAIPR 0S5 23055

2350 Hoesey (polyclimax) .28 eryd (AG. Tansley) 2.8 Jroesods® e, afrgEho, S0een SneB5 oo
938 HOPSTReN €50ceSTsY

SHorseg Sdareae (climax- 93538, DEEE (RH. HoPse 930 HOCYHEETY) 2383 H5°8 AEoss Sharme
pattern) Whittaker)

oHHogrorren (5035, 306 - Connell and Slatyer, 1977)

* Qegisdo BaHicso (facilitation): &O eetren HBQEOL K528y ST 2rehoh HEOHDEE 0.

o B3NS0 (tolerance): 5T erefren 55 K HXBOK EOLHI), O 237e8r0) oS DL Sev0 JeNEOW.

e D8%o0 (inhibition): & eetren es Qo) 50D, 9 SV HBH St ABT® w23t OT HE ST°gH
2300 EIDHOETOW.

23 95055 S5 30¢5638 B3r0B. Sroten, SETE e, HHDO 30e8, VL SgHIraDHo S*EEoTT
2°85e583%0655 93K 2S5eesyaegen NEF 258 HBS 556553 DO N, ST B, e93E ticsasmonen Eioo e85
So0ren Bue S50¢8 HOS O eT2)0m.

PR eTerEeaen: 18836° 5650 (RofSNA5e) e9f)Hites %S0 &3 HAS Bae)) S1GIVES eSoeges,
90 Y 950E5°08 FPreds e9igoHSone S5rBod. Ea7°dg BPBERH0eS® SABJS m (s HgH5Iea$H0)
g5e0en B8R e J o1 BIBASH KoERR) SEHE°o.

BE S 3D PEI*ED
X "SBB1E 0085° 238736 ENE 00850, v Jo O e50e0d stared i BIBAH @irgsro.
X "go® 303 S3eesisten Srven.” v 888 S5rgiiseen; Seden e5Teges Sram.

X "3eb), 985088500 AP 800D 8 I AtHekoR." v 3°EeE); 6 530D Bocsgd B I; Boed), &
8007 é)dsé S5 ) etHeB08.

X "3 8%, & sr20¢d QP E e90Er0 Stfor 23hrehol." v S H5003 508200 S20¢3 BIBOH 95E0
Stforre 238 tHeK08.

X "8 29063 DB D50 0%0." v DB 9083 Bndbo S8sd; DN Q8 5% Horsed.

263835 HSEYBea
* dgdo: 2o §5°(5)QE‘36§6530U°, €58a3°025C5AS S5y,
o SEESGE0 - HES s - BSOS Bndo SEd = HE.
o B o B (30, orae, 58 BHD). AIR0H: Jo A 608 (SABIS Jrero, SO ).
* AIBAH 8E0 Stidoeso.
o Sorgsgsren: B0 B3Sen; IS g Hdsten.
° T S& DG B, Boeh): A - HoGFY SBeo.
* 500t (1916): D& DTSR, 37D 20550 HTPsR. DEE: Horsey SLorore.
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l ° ©555008° IS0, BHEHFTR, o BEBDS .
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6 23P2I°, NATIPON e858¢€s ra'mo. dBthe, HBHY
S6gen, 8o arehen

23723 2397, Hd o0 (immigration) ¢ 2Bte808); SodETren, S & (emigration) g &¢808.
Be50&° H558re0 DG DO KGR 2838008, 2.8 DBWTOH0eS 237ehren 2.ETPIEEES SFoen B, 5 D
Bz 2 Hezeadsiare L53eR) Arente HERYBo &gS8TeOe0N.

55»&)5 awgawen

o 2Jvgr ofrTren (2.8 8D8 A e0td): 2855 3éw (natality), So8es Ses (mortality), dotf DS,
S533se Hoded (age distribution).

o 233783 JroesSy (population density) N&® SRy,

o 233723065 Socdyy: Nt+1=Nt + [(B +1) - (D + E)]. 2255°e0, S0 Tr8e Snedo so8Earen, S &
S0&P) DoDEYYEE ogdes DEHHEEH.

* P&l dhithese (exponential growth) (e9580es SSKen): dN/dt = rN. 38 J esseED) S5y
¥X00B. I @083 B BN evoestes e (intrinsic rate of natural increase).

o erzdE28se (logistic growth) (58e8 $5:58e0): dN/dt = rN (K - N)/K. 26 drgoné (S
e35°85Y) S5°R) F0od. 7O 3§°e§3&—33§ (Verhulst-Pearl) $5507e. K 9063 grées Aee8go
(carrying capacity).

Go¢dH 2ehrer éaés DBIYY eSdse»

B58Hse8¢5 (mutualism)

%¢3 (competition) - -

a35ea (predation) + -
oSS0 (parasitism) + =
Je5 eagesgo (commensalism) + 0
eoJoydeso (amensalism - DEDE 56) = 0

o 802 (keystone species): &35 Soag 23 ¢330 WPRLES DB K0P woer DY Har°do
S0 28, Jradreeds estesiSes S8 35 PG (Pisaster).

NNYed

2235°2%° HBNeeae)) Sodéo

* S0 Dogrgen JXYYEr Koo e50cssd. 28 roes0e5° 200 ;31’@200530 (Parthenium) S8y ex, 2.8 ¢
K08BE 65083, HoPBED DHBoDS Febo (percent cover) Sar BHEHOCR 2°me DH030R.

oSG Y Aroges (relative density) S0D6H00. TTEELD, 2.8 SoEH DF) FHe Dogdg 3D 23T°e7°E
§P335°o0.

medhaai.in 20/ 31



Medha Al- Ecology and ecosystems medhaai.in

o 2355 Bén &rreEes (ASNEsesb5e3 - NCERT): (e8 died 20 &Pd08 30,0 e2)00, 8 8% SSoron: 23898
3en = 8/20 = D> HS 2,89, B°H58% 0.4 HoSo.

o S&r H8Een (age pyramids) Hekogei R 5006 (54, HFENS (54, HeAZENE ST°gd ($FS BdHe
TPETPRD 3PP ON:
o &zHeesedo (3&@3‘6 9EHM): AR89 ezJ0ge
o ot essedo: .3)6 23:5°2°
o e e5e8o (DD echrh): §e8K0:) ssrgye
DB HE @ SSBaseren

* ASDEeesbE r DenSen: 83 dens 0.015; Hod HKH 0.12; 198165° geies L5285 2sreye 0.0205.
o Hoeeeos: Nt =NO e'(rt). 3 Sodedyordd® 6(33305663.)5 2o r=In2 / 3= drd8 0.23.
o 0‘23-:\25: &8 5oS® e H90e58°E 5% (lag phase), 08 e5gBEd &5, 508 00 e5tIdS &5, DSBTe K
S¢S .‘93)6 0% .gvom (asymptote) e0e30m. S5585e0 Q)T HONBES 57223 98 3°RQa°8 SHET E50e208).
o BDeS 58¢8 SSorearen (DO Esesbel):
o &) BAeESP0065° 20T Hefdges @ Bron: BADE Arend IH, I,
0 e HHew, §Emren eSJEIPE) Hehgeiyd BJrow.
E°Q) 938 D) H5o&°T°RY) e5¢518 FYon: esonHben, BB &bdse (Derxs) BHen.
L08R §°8 Hoayges® e Ho@PReRY) e5ehy & BIo0: HHew, §8Tren.

o

[e]

o aIrgren PeAgHBd (830D S) Breiigesss (reproductive fitness) 5850 305 BFS® HBETs0
BoBO@eon; B 0BE r ErHoS® EIDK0.

DB HEHYG SEH drrsresen (ASJEsesbel)
o B5HsedEs:
o 88Sen (3dogo + Fdeo Bur 50 2§8aH0)
o R8°Be (mycorrhiza) (3ogo + eses I L)
0 8 Bew, T DOATI0DY), LobBiS: escs LoBBH HothreS® thgd 1eHH0H, eTgen DB Doty
BT Hotron
o BI85 BohE 3o (sexual deceit) orgoe 3880 HOHDOHS)0 &P0E 80 (Ophrys) ey &

o BreSes8esgo: S SEUF 200 e38),.&; Botierod eed)8Sen (barnacles); Hxdpe ot (cattle egret),
Bk HHHen; BS0g IIIeS, TS 3.

o I8ydeso: YO0 (Penicillium) DAYOSK> $AR000; e 2°§BASTH ST B3:008, B3dogio S5°go &
BETSHBa% e0ticsH.

o HorEBB0: XD Hew, HE R S, BB BHeR S1AEGen (e°seg Hoey2Bshen -
ectoparasites); 580 Hoery)2E OHO P8 (e0ebs HTeYEN ~ endoparasite); Lo Iy e &), e
(Cuscuta).

0 Ho&S Hor)BBS0 (brood parasitism): £°8e ¢85 1655 508 Hre3S® Debrehrod.

o DEE3: 5380 @RBS® HEINS® ofex, Y SHew 230k Hdsee (zooplankton) 8o &% Heseeow.
S%@BS DdRes
Qe ™

AL
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DBesEHen 8 2208 BJraw, 5e 230¢88He) HoF ISP eocdrErow, 2redrer ST SCICéer0S®
DSEAHD s,

eafg;é)oﬁsr’e?s 200%¢3 800 BN SetfdSoacdh (prickly pear cactus) 19200 50638 QoAAHE 3°geY DS
255550083° S3°gR0D08 (DRJBsesbE s 5353555 19200 FrozrrdE BoBHAM Bexehod). T HgReo Kod)
SoERK BT DBersd BN S07gSB 9O HHSB 5QYod. (285 DoSogses.)

&)35&5095@_36 HEESren (prudent predators) Sé 23005908 BT DABFHOSL). 3 230¢55Hen
90¢580 DS DEesEs e 35O SDD%K08).

S 2sochrhye BEes Ssogren:
0 JrBHS3Ho (camouflage)
o dNo: Bﬁmgb. DEEED N HHOKH HA0SE), DotHEES TP FotfPHEHD (5HS® 208 DN Zeny
R0 K502 208 EIPAHT)) He08

0 S0 (98208 - Acacia, svgﬁ)
0 I e SyraHren: 88 (Calotropis) R0 svgo'.{wg 2@?@50.63 S0SrHB0H; SIS, 3DS,
833, .:\37%&5, 52350065 353 230855 508 B BEE FSToeN

S0e¢so é@svg}“s TR 25% FEesEsten (phytophagous) (3080 850, 358 S0 e Hoeseow).

63

ASREse3663 DB B0 D580, 8 230 HosS® 2.8 23°B GBoetiges (T r e £°OBB) Headarone 53 HE
5¢3. 98 Doeyobes eeedrer éoc,ﬁg, Do230¢50 B eeehre éoc,ﬁg &5 238 H08); DB HBMB0 SPIYY B
&tz 23tHedrod.

evo¢soraHd J8e3 (interference competition): $5:5en QNP &), K08 2328 e90e5T°050 EOHO,
BB e 5 28 237 eSS DEGea RA=s08g0 Sthesrod.

MO AHSWN @aog.s &°ZBen $r8en SANS $7°2)05° 0esBoDVEaN0R); Jogen SrBoes Ko
30> SPEEIOA BPAIED.

D5e3 D50 (competitive release): 2o 0 BB $&) HOE HONERS 230D, &3 DT HSd
SRoDIRY)E DHBR0A. ok BEoeSS® 523 (Connell) B HABFTRen, ¢ 2303 eroSd
(Balanus) Q&) 2536 $deedds (Chthamalus) esoed Serdfess Srocsero (intertidal zone) 80D B5Bo
B00659 0.

R D DSSTano Biegdo (Gause's competitive exclusion principle): 2,8 556 §%00 J%35E ¢3¢0
D0230650 €55 Bocd aebren DESHEo DD &otB%); D68 zoe)ﬁﬁééaé& SOV 08.

SSte DfesS (resource partitioning): ¢5id Sozyoe5o €5 aw&aﬂs (warbler) $H§ aefoen 2,8
BENSD S 2oeG® 5o Jeboth oear 9l B¢ BAFOH Bosgb (MacArthur) Seeth.

DoryBsHen

TP H6%H ABY BB ondS (host-specific) esprdHiaron; @0tk wBBow, HT*YR B HBET S0
(co-evolution) BotH&eow.

EroTren: 885800 gﬁo@o&v@o E°S5N5¢k0, sty S esahHaren Soe Sraseen, B8 $55080
§‘e$‘5§c$o, Q¥ éeﬁogéo)eg i)"&’).)gso.

@063 Hor)BsHeo 8D Sgren ey HorBEHe o063 od3 D08/ IS5D.

D088 HP28H55065° HTPY28N thek HOBE0, BotheS® @BFow HEgSd DO es0éran. Ho’ wdFow o8
80D 2305 es 3¢ eSS Ho Btf>eE08.

QB3R 505 BEo BHERT°, e3¢s &350 HorKBAM HBHEBoLS B DDV E3e36¢3 HE 0tn08.
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&o)¥ eeefren

¢ or2s§ 2owS (Robert Paine) e93:85° 5038 Bo&® Ko S0 e90ests Serdtens Qrodbo Koo IPHE S5
D503 Feforeth. HESEE BENEHES® arehrer Kocsgy D6 10, DAS S 10 Kod3 D&, eodFE
230530 €90¢58 0 oe0n.

* QB BTTEEen: Peen, S (e HBESEHEN), D8otHexn (DD BBYTON), ) BEN (VT F°EHT®
Koocé)).

BB BD FE0e

X "055e5%238e89065° Bock apehrene ergfHE@ron.” v @8 HER%HEe8eS. H5e%s8e8g065° 2,583 erasHeiretod,
éoﬁ"émb?_) D D23e5805° erociedo.

X "2,8008 59, S8R Heresdo BERES b0 D esEesgo. v e eoRosydazo.

X "e90¢83 HT°) B8P 28De8 Sgren 23y HTCY B K083 DEFISD." v ev0ess DoeYBdHer 28es Sgren
Ho8o0¢b e‘ﬁoéé@ﬁa.

X "e2328 550 J e3576065° e5060008." v 0238 S esseBo (o &); Hrreroto J esseo.

X "8y B HHen SO BoSmE) MR S, v 508 Be $5ther Daszsdis 5008 Sos5eE; R ayod
53 QS H50005) Qdoegdo.

X "B8S 55852388708 et v 888 @938 3dogo, 3dewo S 50 er§BaNHo0 i3y HEREHS B .

¢698¢8 HSE\Yea

o 23reye ogEEren: 839 Ben, Sodes 3w, Aotf APB, SB° Hoded.

o Ntf1=Nt+[(B+1)-(D+BE)].

o Heerofo: N/t = rN (J esse8o). er2sE: dN/dt = rN(K - N)/K (S esseo, Sge%&—&é).
oI a“’as Nens 0.015; o HSHeHh 012; 23°8¢5 1981 0.0205.

o 2.8 A°3 Hehgehy@: HINE reRd, It

o +/+ 35F0500e8; —/- EY; +/- 255en, HoPe8NS0; +/0 H5eeS238eg0; /0 ewRdSydeso.

o 528 1ee3e5° 580 = SoamS Hor)edo.

o 8 D3 DSHEoN0D). 3.)51’(35: 65°(523m5e». 5°3: er)3Sen.

o 2IHEK oY) — 10 Lol D) S EIHE erefren L5050 h: §0¥ 2.

o &Q9D0S® THBB0CEHE S°ED BT DBRE® Y FF.
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7 255° 20A35°eN: e358Ea EETPeN, e9:EeRTTeN

22GB3°0 9063 Z5NR (QoSHOT B &) e, 230¢hHer Do, A Hredorr eees, Sgarebo
B3P oBIPON; 2905065 e3pehen es K)&%)eﬁooéa 08 9O P E&PoN.

S0agHg TPRHT°en
* 285 (biome): tHB05HOF &1 S0, e, 230¢5He HBWPTTo. A DY HEedor BEHJA
(climate), Sxggor esRYe(ies, eSyebo (precipitation) JaHoBrow.
* IS g d@Breven:
° e3s00¢6e HTBeago
0 &0cse) e3HT G (KresH5D) s
CERSISI L
0 Je*d
0 DBLBETY (G BleH0en
0 BHREY esHTRS) et
0 NoEigEo arcse e9cdd (Mediterranean scrub)
o e (e85 Fyonrses s ~ boreal coniferous forest)
o o
* afdotie Sgrveago (tropical rain forest): dwrd DT b, Biy; wrer DS SASG0; I
e0e50e HoBB (canopy).

o DB~ (savanna): eod) 58 ¢ B €506 es00ce HEEST; sdoedsen, HDhper 3res BAJ DD
€50T0&P0N.

o AEB: crer S Sareo (AGPBEaom A Ko 25 0.90. Kold BK)S); Aezd Sy en
(88" ¢5en - xerophytes), D3 Do) B 230¢85pen.

o &rr (taiga): S es¢s8 Jroee E)omrseEs ecss); HBEY 9N, Lromred K65y E508008.

o &ogr (tundra): 3ep e50csd); D080 Sos FPHGES AaSrzfea (permafrost); 88en, Sredew;

BonSES (se8205°).
o 28eh 95 WroAHNS, DE (Champion and Seth, 1968) 16 Escer HSusestenme (type
groups) $58580a.
o PEES’ 9etgREom DRBODS e Bse Dursien edoie G esHordy, &Phoke B
esHoedy ecssHen.
DB
BH°S 29BrRoen 2u); SodHeS*®
=
es300cse) 3&; Nd AR 2328 DB DSBS B, S Btfer (©0Searen), BB N
Sgeiseago $o (QBen); ©JerS, SPoff’, ePOASTRIOST; eESES® HF Edosoen,

éar‘a'%go
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2533 RSH1S DY BSere0
[~}

RPN 3&; srerbathes S5, A0S; G SP00S° Bé eKren ToeRYoN
esH0°Sy (B5770) 8o
BT 3&; :\’nég & sPe0 65, @9%), ¢58) ¢4 Be; e9ysee5® 2 D oD 2308505y Sdocsen
N]rsle} Wee® °C; Defen—o°d 5°§Se)o, ;’mg eeien; Eorrdse ey, 2,063

eQ°ISS° BY Sgeegdo
f‘()éo%essg"g ole? S BP0, S S, ol S°BL AEH50e8308 Serew; HohHBew, Hoayen, ?33330)&», Sea’i-, [ 3SN
afsooen B S0
BRREY Jeeth Brekrdyen 5.8, So»e, HS
esH0°Sy
S :\’nég S Bsseero, DY «‘65375, P, DR; Lo 2308

359
&30%° & S$T; D) 35D B3Qew, H°0ew, SotatHeg Aecsex; BonSES, 96),¢35 &),

Arosee 8 HBHRS"Y HG girSwven

HasHden €88 @Jds°
Hoayen €580 @3005° (e930e3°)
e 0553 2085
35 S8 se
& 5990
N8 258 eoSrErrerren

o SwE)yen (Awrd ) en): 5ol §5°§e3§e§; S°HOY 005 He¢§ Cogren (stomata); St 5578 esthew;
QDD SPocsos® 8earsidy Dot (SetiEncd ~ Opuntia); S°@ S DRSPS Jth; 0°B3¢ He¢
Sogren BesrHS Do (CAM) 88eaeadg SodBsti§os.

* 230¢859en: o dens F:H3 edyEses0 B3R AEI Potdedr0d), t°er MPERS [o°@PR)) DHYR008); 93
2306505900 TR SHHET €5063°00; 2:063e0 A3 SRPR)) 5000,

598 evSEseorren
* @88 doHSso (Allen's rule): S 3 %eﬁogf&) §bmrosH BHen, eSaHaren AP eotrron; HASY
&Q éé),o eﬁgoéoo&.
o BESrS daHSeo (Bergmann's rule): 502306e8 230e5050) 5525°557065° 5 S’ f;a)éoef&)&) ¢ $8oren

EO0 e50€3700. ¢S FOT°NS AHPAE $0:550:557Ea°S esdBeser a0 55, 90315 A ExaPRY) SLRATT
858 ek08.

o S00BRS Sy, S G (dben), Bebseer Boapasy (hibernation), He.
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S°BS DFen

Sgedeago KuoDHo, 5o PR F© Dot DB

I, B HBYBeN DT StfsSodbo Beow. HFRSPeN NGB J0eo Bog), e 5°E3 (Jarerxrow. eothd
o DEHSTRN SOES° ST i EH0DES S esotron.

238 580 Joid grefiSo B D SthH0d (e gy eredds o).

@058 DSO8R EJFSS Hotren e 255 §e3K008. KBY Ded se00 08 Ak HgSI=AHo
JetHed08.

25°8¢5 €983 Esren (roDoHS, HE)

E35000¢50) G DebesOes 250 20.20. DS DB Eodoen, BsBeSgo, 290t555°S %2306
es300050) B35 esgHo°E) 100-200 R0.3%. D0 Eohoe Srdy) e, 267, Sargos, Boeok
e300t G eKHTPE) 70-100 20.2. B8y DBV, e8oFHRIS® ereer gto

5300050 S 700.80. S0é3 e85 S ona.gws, D230, SESS G SN0 Froeen
DB K)éo%és;.’g, esgbs Dehodo 2083 S°8rek0D Se&5rer0537e0, Derditsen

DEGES 23RBS Do (Whittaker's biome diagram) 20BrSoeids Bochy egreR) Srsdeiod: Bifexn 008
GRS, Dtiexn 088 edabo. Sootren, e, B0¢8 DB B3e)fersd) (BTPsTEeath HHT?), s Ho¢Sg).
Db 5P0F°R)) e9:50E8K008. aHTRI0% PN &) 08 esd0cie), KBS, Forrses, e9B\S
Soocseren SEHIT JeBHE0; 25r0eig8a So0) e98) 8355 HaSPeBoSE.

0GP, S 7o4ees S02SS® ¢ Be§ods’® I Ki)ToRY) Derg BoLHoerow. e9d K8HES S°ES oS &,
DB DB 2@ ocdo&ean (ENV-BC-02 Ssecsod).

eoééag &%90

e30NRT e PHE® DS 2tfo PBootier G estHordy ecishHen; G €306 TPOHOAKD 23geS®
agy,&oczo é»g €9CEYR EETZ)0W.

Bty 585G Sge, AarSero Eocien HTD L) Jroden. SHOS SemrESAHs-33eo0 Heve
eogfasreBeago &)‘égo Do g8 H0e5%S &N e HotEes Sogo.

BeSoe8So (Pterocarpus santalinus) ¢5§es ey £80500%, HEPSom e0FHRFS Frcsero, HD
EocioH Sregid HBAE[S Y (endemic) 228, 7O &G SHTBY KD 2°8; QYYD 90BNV
QB550e5° &) 2B SIBod; A e Eaerae ¢ DR,

ApSeo BarSBes B238g (201065° HEBowdd) & G e9HTPS) Bl 3gAY) B800B.

BB cS 3D B0

X "2 @Brave Eeard YueSorm So AaHoBRood." v Hredone BEHAA (6%es, 58°¢S0) DaHoBRood.

X "Sgrdeag Soen crer FESoSRE." v e Geseacm e Seren; BTN 8505 esotromn.
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X "Hoayen esR9D0sreS® 0w, v Horen 5§89 9R0B85S”® esmyon. esR9HArS® ERY; SEETSS® IS,

X "S5 Jroeh 2306505980 DEDT €50e3raHA 9BS AaHo B20ekrod." v B BEBS JoHdro. @SS
QoHsvo &°g§ e9S50H TN, B (HloN.

X "z B 095950t DB B¥o essidocier HesesOes eitd." v esHvocie MG, Bk estHordSy
9558 53R DQYBoTeow.

B¢ 5§y Bt

2 BPSo: OB B DBrLR0; G, SEJ S0 AoHoBIFow.

o Sgrdeago: I, B, Do, DS o

o DT @98 ¢68) €& BENKY (5E2S5°; 00€3e TP DA €50tSH&°0N.

o B = e¢8S E)omrSeE e9csiHen; % = Béw B, FoETeS as0ei.

o HoHBen (e3¢5 9F8s°), Hoayen (E55es I>ose), 'fcgfo;)e» (0$5°32055°), o?)e§ (58EaPS®), BB
(e529908).

o @3S JoHdo: SOS® ¢ wdaHaren; BELTN V0oHv0: SOS® ¢ #880.

* w0 Jng)ewn: DN, £0HS D¢ Bogrren, SF; Eords Hens 25805 A3 S5 HBH0E08.

* 3P0OHR, D (1968): 16 9638 Bsver Hdosesten.

o PESS® esHTPSY ecishHen eebgRET DJYBoaNn.

o DES0tsS0: eoBHBT 58s Sty SO Srgd HOWSTS FE 8.
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s 230> e3558e SgdHew: 3500DAB, SHBwPTegBo, 5¢s
e9¢55)e0, NI

230 e95565ea 5g50en 53003 K500 EINAES SELH DB €50e3°00. SAXNYPTIPYTTeD, 5o esHen, DI
Bey)en e9ebgoes €555 e €5:d)3¢3¢5° erotreon; 9 $0¢h)g DOF e985¢0 08056553 seEH0t Horerdd
SO e T loMWN

55»&)5 awgawen
o $00DDE3 e358e SgSHen:
o dfyo e (lentic): DO &) A&; BhHe, HEINew, DG Serex.
o Haede 23e (lotic): HNPr03 A; ethen, Scdewn.
o 2855 &wmﬁ&mg 2308)en:

o HBseen (plankton): ABS® Jren EenHAEeow. Sy¥ HHseen (phytoplankton) e Bardren;
230¢h PHSsen (zooplankton) DIRsferedden.

o 35S (nekton): SSexn, Hvoriere Hotd erorr SaSHOT BHen.

o Bogrd (benthos - evchrih Bafhen): Seben, HBrHe, Hese HSo0ed ek grtiox St eotse®
28DoB.

o "6”5“53‘5 (neuston): ¢ 5080 B BNoB.

o 3BS0grTrgbo (estuary): 58 SBnE0S® LA Few; e d& A ey EODS A (brackish)
(800D, es3)VeE3 DF00). SABNPTFTe e9eg0ds 5T SEES 65:) 95680 5DV’ 2.8¢3; Bdew,

EoSgen 200 S8y8en.
o ¢k ecssHen (Mangroves): 535510650, esdes)sdocie) e38%e BTG ead))Sd 5K B,
ecsen.

o X00858)Sy (Hotf-255mNes Ber; 26, 20 PaR HocdaHotron) HHotSos S OBNE K165 5.

o 28BS Hoek ewisHe &')_snggo: DS 4,990 <5.8.8., 3% g)égoeﬁ's e 0.15% (0d0dHesd - ISFR
2021, 2023 d36Eex). HByBo BorrSeS® eesgHgo, e5Tmges thasoredd, 507ges e90 it DE%26 Biyen.

o ESES° Hifesy Beyyen (coral reefs): Hra2b Doy, €S Jothaew, ©EHID, WosSrS
D&%23086 HHen.
o B¢k eisHen 20N mreners, o) 3&3&60&@5}”0&. 290638 SEaEren, Korade KQod HY

223080 Brow.

PATNYefox)

BB Svocseren

@6:‘(\;3 (littoral) 2o CSQCSQS'G %% LEORY DE3; 5008 e9ckrth SEL 3'}0{?«‘0‘6 S0 e, 938 230¢8055)e0
28368308

O3e38 (limnetic) 2565055 B3PS 0rT, BIPEZS o HE x3rBotf esddes S & HBseen, 230¢8) HdsTRN, BHeN
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HocsS 508 SLINKDS %4 Lob3 80eS &) S°BS DB £°Q) BHB; DYYseBoen

(profundal)

BoBS (benthic) X)) S%e5® eacirthH aeto DS D50 Bdyen,
&)8)&:6&9(53@

DvHsPe) Qvo.n.() 2083 H8K[yen
o )XY (oligotrophic): H8Asren e55), HIFNBOS A, e98yesd D&, esesEes 8 &5 (S°BS HEges
JEJYen).
o KPR (eutrophic): SFAsmen DS, Sy D, TS IS, ekt S eslyessS E6eS.

o X0ERes0 (eutrophication) esodl BEHSTeN Bticéo He) DB HFDgo Botseto. B 55233 52 IHpB™
BHHE0E; DN, SBdHAE Hes%n (FBeen, arrneien) A Stidoto Bron ("B 5288
L0ERea0 — cultural eutrophication”). 85y e Dserexn (algal blooms), esdyesd 8¢, SHer Sodearen
02 AJeo.

Noéé eacssHe eaSsErerren

o g5 38 (Pneumatophores): 2083S° e38y23d S50 TOR 3505w 208 Koo 2B 26T S3&>.
o DDA (vivipary): Defaren BenR es0timeS S08erEr0N; S0 FrSEAS Jeiorr 8otsdtiedod.
o &b I (stilt or prop roots) 3r¢8Q 22086565° esPT R Yro.
o &) DBGEIES: e 2redren SY DG e @00 S esH W Hoie TRTR HGIPON.
D80S Soocsercen
* 5708 2&: sPod Modéeo (photic) (Ksdgseod Da, 88ea235g HoRBtI§osH 2380 g3tfo, 0352t 200 Qv.),
05508 Svocsero (aphotic) (DEE3).

o ) ¢ eodss Serdtexn (intertidal) (6%, wey Sordfene H5i¢5g), 38638 (neritic) (ot @o$Hd),
D580 groesy (oceanic) (o 90t TredrS 233580t] $05580580¢50).
o e3P 2083 derass (pelagic) (203760t D), Bo@E (g et 23tfo).

S°BS DAKes

S°BL HB0BE’G H80)° &) $8%6ea (thermal stratification)
o IDJS® B8 K052 Bt JBe0R:
0 ADAANAHS (epilimnion): Ic$HD P 8
o SEYBS (R0edANHS -~ metalimnion): SH IFEY esQotfes Stfore HAERE &
o ZrAEAANAHS (hypolimnion): $e ecdth
o B8R, Dok d)eﬁ)é)gf &850 A& H7E 4 °C HELH 50220¢5¢808 St SBL), h0d; &3 &S é’oé

H00DE3 ro¢ses e9¢830%0. )\ @B 3008 BtHes0d, DB A EDJDA0D (230 MovFeao — turnover).
B0 es8yesS 8008, ERSPen D8 BEBPow.

o D Arogses Kodr 4 °C H¢§ eesgBo, S0c5H Bendhod. BABY SN QBT (igsSk; S0 8ol Bdo
5380565 B3308.

3B S0mrTegoren, S0¢s eciiHen dotiBods eETYERSD
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56500 DEXSPOK0 BILPOW; SN 083 ELHS®0w; S )5 DE3S® 520 ecdhrtd HEH BSHkod.
N\ eacf,é_)ef e e35He0 K0H0DNO a@eo.‘:'a 35558 P05 Do (ENV-EC-03 <Ssectods).

0 95FR) HE 500 BE Speo JEDEFRO.

@3 &5 J0&° 2378 I¢os® DO KBy (blue carbon) Jexg BJrow.

Yo [~3<) Baypen

Qaeeren (corals) s*daHo SENIS Q02T Dol & D) 2s0ersder (PODen - polyps) scerdexn.
@3 23°23r0 B (zooxanthellae) &I 3Sered® HXFHS*0¢S (Mutualism) $o200¢3oeS® BAJPo. s Fderen
Qaeere Seaererd® BRI 86eaesdy HodBrti§os 2302 eIETRR) @oBYPON. YT T O rerHELH Soth &
&3 BHere HG $55008.

B2 SR, DIHRS, S 88, 5, Bo°8gsod His A 5o

darere DbozsSo (coral bleaching): &) 2.8GS H3BJ)5 HeEren 8372roBBK 20HLH Hod YT
Srderon. Hseeo Sue HBHA 23883 DiozsSo T 50D, HSNE ePEEs e °¢3 QDTS
2OIPEDEH08.

Bayye Bsven: eots Bey) (fringing) (Hoe8 5KET), e9358% Bayy (barrier) (&8o K00 PSS
35DHESR), evexrd (atoll) (6rS Sy esotiBoer; ©EBIHES® $8).

S°BS 5B seeEeDH Deren (hydrothermal vents). e, & e§805 FrE2S BB 1B &HBTAD
BAoHS :Sogx;sa (chemosynthesis) t°30° e95550°Q)) 505> EHBIP0N. D5eEgsPod B0t 9 FPeysd e,
9NN, DB DERYPON.

eogéag &%90

§°80tf 5:5geB evgfasBeago (seares 8¢r) HPaedd SQBNHTYBoS Hucs ecssHords 8§3000; 9B gGes
503y BBoS @B Loth ecssHe DHBead® 2,883

g S5gArsne eogfairtcago K)ae SRB0PTYBoS 3¢5 ecsHOt B§R00R.

9030 T, SNFT°E HohHHS HHOSeE BB, DOs® $0°ges e°8BRF0e5° oS &L &) LODS S5e3
OHrS. 8 OURSDH, HBNTPAS Kocsg B08°% B es0d.

Fers0, AP Gere NS e EGE BB erEBRF0S™) & a3 530D HEXNG® 2,563, HID
2002¢5% oo &H6 éa-‘{om D3 oceDd. 2)cc§ 2o 30 BT S5royBd; DB/ K;)eéd)cgdo:ﬁwfbé
Dere8g0 200665° 530¢6365° ceer 53°¢3Q) 33090 BR0B.

BB cS 3D B0

X "Dy eso (lentic) eoél $335°0%3 A&." v Do e = DDDS A (BHHew, HEXYe); e sse) =
B5200 D (Sckven).

X "IN ABE° I EeHdeEron.” v PIsren SenHareEron; 355 ST H3eHreeom.
X "QOseeS 2308e8B508° 08¢ es3)) SIS D3 0. v DOs® (2:67°) 9&BER; HOS°ES 3o&0.

X "B ety $05S DB oinS." v £ S00DDES $6y); 2002 $309 TS0 HBo.
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X "g68B5085° 5365 e9¢sspHe DRG0 esgREom tHesorde® e508." v HZy% BorrSS® wesgBKo; (H230°S ok’

JrSo0.
@

X "Seeren 86802388 oG t§O% TRQTP ¢8:5) e9sTETRR)) &°ad) 505 BTiuHoeeon." v &3°¢3 Zretiege
35BS 237020 BF BSOS HBPON; PP TeN 2308505)e.

3B S5 E) Bt

o D 230 = VDD A; P &0 = HO3°0I AD.

o Hsren EeNHJE D, 3g°5 &e3>&°0m, BoGr NS BAJYeoN.

o 565y Soocseren: BEY, OBYES, FrivocsS, Boss.

o 5D IDO(YAHS S5 FROAYOHS 00D SEIFS 36> Bjood.

o S3BS0PTEYB0: E)) EOVS A, HE @™ 5EeS, BHo SBS.

o K005y HDH0S0S S 0B Hocs eCs.

o 88 N0ck eacsiHen: Kot 4990 <5.8.00. (0d0NDesd 2021/2023); H3Y0 Bormrd > thesoeds >
29035 JE%exB.

o Hoek eespHe eEFTRe: TG0 S, DD, e5)) DaHogses.

o Jarwren +237eroBd = HHFDHSe0; 50 Do seBEso.

* e30NAT: %00t (Fer8), HAP SSgrearer @afasrEeago, HOSE (25 &)y EOVS A& otims), B
(07006 2002).
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