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KOHKYPEHIUA B ITPUPOIE

raR

BHYTPUBUAOBAA MEXBUAOBAA

PR

NHTEPOEPEHIIMOHHASA  OKCIIVNIYATAIMOHHAS

JdBa Buia KOHKYPHPYIOT, eciin 4 TOJLKO TOraa, Koraa

UX CYMMapHaf paBHOBC€CHAA IIJIOTHOCTb HACCJICHUA
MCHbLIIIC, Y€EM CYMMAaA X IJIOTHOCTEH B YCJI0BHUAX
IIOJTHOI'0O HACBIIIICHUHA CPEIADbI moToMy, 4To KAaKAbIN U3 HAX
MOAABJISACT YUCTYIO CKOPOCTDH PAasMHOKCHUA APYIoro

( [0 KpaiiHell Mepe NPU HEKOTOPbIX KOMOMHAIMAX UX IJIOTHOCTEH
HaceJIeHHs)

M. Rosenzweig, 1981
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YUCJEHHOCTD
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HPUCITIOCOBJEHHOCTD

BHYTpUBUI0Bas KOHKYPEHIUSA U “BbIOOP”

MECTOOOMTAHUMN

3ABUCUMOCTDB NIPUCITOCOBJIEHHOCTHU OT IIVIOTHOCTHA
HOoNnvyJsaAlluUu B TPEX THNIOTETUYECKUX
MECTOOBUTAHUAX (Ideal Free Distribution by Fretwell & Lucas, 1969)

MECTOOBUTAHMUME 1 BUJI HACEJISIET
A0 JOCTUWXEHUA IVIOTHOCTH X

MECTOOBUTAHME 2

— ~~" TIPU MIJIOTHOCTHU OT X 10 Y BUJ

| HACEJISIET MECTOOBHUTAHUS
\( 112

MECTOOBUTAHMUE 3
IHPU IIVIOTHOCTHU Y BMECTOOBUTAHHMA 1
N IIVIOTHOCTHU Z B MECTOOBUTAHHMU 2
HPOUCXOIUT BBICEJIEHUE B
MECTOOBUTAHME 3

Z X 'y
IIOTHOCTb MOMYJISALUA



JIOTUCTUYECKAA KPUBAA
OEPXTIOJIbCTA-ITNPIIA
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pocTa HA NOCTOAHHYIO Besinuuny =1/K

2.r  uK-nocrosinHbIe

3. Ilpu usmMeHeHUn GAKTHIECKON CKOPOCTH yBeJINYeHUS

(r,) mpu u3MeHeHuu N He NPOUCXOAUT BPEMEHHOH 3a/IEPIKKH
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CKOPOCTH POCTA MOMYJISIHA
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YMEHbIIEHHE CKOPOCTH

pocTa nmonmyJasiuuu

dN/dt=rN(1-N/K)= rN
[(K-N)/K]



YpasHenus konkypenuuu Jlotku ( A. Lotka, 1925) u
BoabTeppsni (V. Volterra, 1926, 1931)

B, (=N )
dN1/dt=r1N1 [1-N1/K1 - (azj)Nz/Kjl, ‘j; Kl "
dNy/dt = 12N> [1-Ny/K> — (¢)Nv/K ], 2 =szz( S e )
rje ¥; U F2 — MTHOBEHHas yJieJbHasi CKOPOCTh POCTa YUCICHHOCTH
nomyJisiiiuii BUJoB 1 1 2; Np - uMcIeHHOCTh nomyJisaiuu Buga 1, Ny —

»

YHCJICHHOCTSH TomyJisaiuu Buga 2, Ky — emkxocTsb cpesnl juig Buga 1, K -
eMKOCTh CpeJIbl I BHAa 2, Oz; — Ko>DPHUIIMEHT KOHKYPEHITHH,

oleHUBaIOmuM ekt Buaa 2 Ha Bua 1, Oz — kod3dhpuimeHT
KOHKYPEHIIMH, OLICHUBaroIIHH 3pdekT Buaa 1 Ha Bua 2

B yciioBUsIX paBHOBecHsI HyJieBasi H30KJIMHA OMUCHIBACTCS JTMHEUHBIMU
ypaBHEHUSIMU

N1 =K; - G N>,
N2 =K> - 2Ny,

rje Nz u Nz ectb dyHKIuM HezaBucUMbIX iepeMeHHBIX K1, N2. u Kz Ny
COOTBETCTBEHHO
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YpaBuenusi koukypenuuu Jlorku (Lotka, 1925) u Bouabreppsl

(Volterra, 1926, 1931)

Jonymenue PeanbHasi cuTyanusi B npupoae

1. MakcumaJibHbIe CKOPOCTH yYBeJIHYCHHUS,
K03 PUIMEeHTHI KOHKYPeHIuH (a),

npeaeJbHbIC IVIOTHOCTH HACBIIIICHUSA (K) HEHU3MCHHbI H3MECHANTCS B IIPOCTPaH-
CTBE€ 1 BO BpEMECHH

2. BHYyTpH- M MeKIONMY/ISALIHOHHBIE UMerT popmy 3a4aCTYI0 He JTUHEHHBbI
OTHOILLICHUSA JINHENHBIX
3aBHCHMMOCTEH
3. Bce oco0u Buaa 1, paBHO Kak ¥ BUAA 2 WACHTHYHBI UHIUBHUAYAJIbHASA
BapualeJbHOCTH
4. Peakuyu Ha M3MEHEHUs IJIOTHOCTH MI'HOBEHHBI HaJu4ue Jar-3Qppexron
5. Bo3MOKHOCTH pa30MTHCH OTCYTCTBYET, T.e. cpena
TOMOTeHHA cpeaa rereporeHHa
6. YcioBue paBHOBecHe BBIIIOJIHACTCS, 4acTo He HalIonaercs,
HACBILICHUE Cpeabl  CpeAa JaJIeKo He Bceraa
AOCTHIACTCH HACBILEHA



JTOKA3ATEJILCTBA CYHIECTBOBAHUA
MEXBHUJIOBOU KOHKYPEHIIMU B
MMPUPOJIE

1. BUOT'EOI'PAOHYECKHE (reorpadpuyeckoe
B3aNMOHUCKJ/IIOYEeHIE BHIOB HA OCTPOBAaX, COBMECTHOe O0MTaHue B

0OraThbIX MAaTE€PUKOBBIX MECTOOOUTAHNSIX U B3aUMOH CKJIIOYEHE B
0eTHBIX 0CTPOBHBIX)

2. SKOJIOI'HMYECKHUE (3roj0ruveckue CABUIU B YCJI0OBHAX
COBMECTHOI'0 OOUTAaHUSI, U3MEHEHHSI I PUHBI SKOJIOTHUECKOH
HUIIH, “IK0JOTHYeCKoe BHICBOOOKIeHHE)

3. MOPOOJIOI TYECKHUE (yopsiio4eHHOCTH pacnpe/ae/ieHu s
OJIN3KHUX BHJIOB 110 pa3zMepaM, cMellleHHe MPH3HAKOB)



PacnpocrpaneHre MyXo0JI0BOK
Pachycephala mo ocrpoBam apxumneJsara
bucmapka Diamond, 1975

147°E
|

O0a Buxa
;JfOTcyTCTBymT

_0*‘

3oJs10TOM
CBUCTYH
P. pectoralis

—6°S MaHrpoBbIu
CBUCTYH

in the Bismark region. 0-P. pectoralis, 7 - P. melanure dahli, ©- neither P melanul"a dahli
(After Diamond [213].)

Fig. 3.6 Checkerboard distribution of Pachycephala flycatcher species




IT'eorpajpmyeckoe B3auMOUCKJIIOUEHNE BUI0B

Mpumep. PacrpeneneHue NTuil no OCTpoBaM apxuriesiara

bucmapka
Hexoropsie “npasuiia pacnpocrpanenus’” (Diamond, 1975)

1. U3 ynci1a BO3MOKHBIX KOMOMHAIMH B NPUPO/e CYNIeCTBYIOT JHIIb

HEKOTOpbIe

2. KomOuHanum BUI0B CTA0MJIbHBIE HA 00JBLIIMX OCTPOBAX MOI'YT OBITH
HeCTa0MJIBLHBIMHM HA MAJIbIX 0-BaX 0eJHbIX BUIAMH

3. Ha majibIX ¥ 0eJHBIX BUAMH 0-BaX CyLEeCTBYIOIME KOMOUHAIUM NPENSITCTBYIOT
BCeJIEHUIO BU/I0B, BXOASAIIMX B COCTAB COO0OIIECTB HA KPYIHBIX 0-BaX

4. HexoTopble mapbl BUA0B, POPpMUPYOIINE HeCTA0UIbHbIE KOMOMHALIMHA CAMU 110 cele
MOI'YT ObITH COCTABHOM YaCTHI0 00Jiee KPYNHbIX KOMOUHAIIU

5. HexoTopble KPpynHbIe KOMOMHALMM, COCTABJIEHHbIE U3 CTA0MJIbHBIX CYOKOMOMHALUIT
CaMH HeCcTa0MJIbHbI

Crarucrudeckue 3arpyaHeHusi (Connor, Simberloff, 1979; Diamond, Gilpin, 1982)

1. Masoe 4yuc/10 BUIOB OTEHIMAJIBHO CIIOCOOHBIX O0UTATH COBMECTHO OrPAHUYUBAET KOM-
OMHATOPUKY NPHU 3a4aHnu 0-rUnoTe3pl

2. Hajinume OTKJIOHEHHS OT CJIY4ailHOTO He 00513aTeJIbHO CBH/IETEIbCTBYET 0 MEKBU/I0BOM
KOHKYPEHUHNH

3. CTaTuCTHYECKH OLIEHMBAaeMOe OTKJIOHEHHE OT CJIYYANHOTr0 MOKeT ObITh CJI1a0bIM TNPH
SIBHOW MEKBU/I0BOI KOHKYPEHIIUU

4. HaOsnonaemblie cOYeTAHMSI BUIOB MOT'YT ObITh CJI€ICTBHEM KOHKYPEHIMH B MPOILIOM.

B HacTosimee BpemMsi KOHKYPeHIUS OTCYTCTBYeT



PACITPOCTPAHEHHUE KPYIIHbIX BU10B
DIPODOMYS B CEBEPHOU AMEPHUKE (Hall, 1981)

—
e e i g

Dipodomys ingens

D. deserti

D, spectabilis
D. netsoni
D. elator

Figure 3.18
Geographic ranges qf ﬁ\tc specics of large kangaroo rats (Dipodomys) in southwestern North America.
These forms are similar in size and ecology, and the fact thar their ranges frequently come into contacr

but almost never overlap significantly suggests thar they competitively exclude cach other. (Redrawn
from Hall, 1981.) ;

I'mranTckuii KeHrypoBbIil NPBITYH
Dipodomys ingens

GIANT
KANGAROO RAT

IlycTbIHHBIN KEHTYPOBbIi NPbITYH
Dipodomys deserti

DESERT KANGAROO RAT N

3HAMeXBOCThII KeHI'YPOBBIi NPLITYH
Dipodomys spectabilis

~ BANNERTAIL
KANGAROO RAT



KOHKYPEHTHOE UCK/IIOYEHMUE: 0ypyuayku p. Eutamias B ropax w0ro-

3anaga CIIIA w3 Brown & Gibson, 1983

T~ The imits of species distributions

o

CLIFF
CHIPMUNK
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New Mexico

Yunrackum 0-K
~Eutamias umbrinus
Cxkajaucroii 0-K
E. dorsalis
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Ongan Moumiains M Taylor
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COLORADO
CHIPMUNK

Figure 3.19
tl;zcagr.m}mfa'm rcpn‘:scntan_on of the elevational distribution of chipmunks ( Entamias) ..., vurweeans m
onz\:sczllilé;‘\t\l :stln;:: (Lmn:t:\d .S}a.tcs. On most mountains r\f'o species are present and their ranges m"crl..up
RS IRIRY: eral ise »Iarcd‘r.mgcs only one of the species occurs and then its range is
expandedd to mclude nearly all clevations and habitats usually accupied by both species, Ths is
arcumstantial evidence for competitive exclusion, which 1n this casc has been ¢ 1% (—'. ‘-“ i
ccological studics. - CETI

E. dorsalis

KoJaopaac-
KHUH 0-K
E.quadrivit-
tatus




Cypku Marmota baibacina u M. sibirica
B ropax MoHI0J1bCKOro Ajras

Fig. 1. Ranges of Siberian marmots (vertical
lines) and of grey marmots (horizontal lines)
in Mongolian Altai and Gobian Altai accord-
ing to Bibikov et ol (1987) with changes,
und localitics ot which data were collected

(nslerisks),
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[TepexpriBaHUE IO pa3Mepy KEPTB

KoMIiuieMeHTapHOCTD myTei

pasaejieHUusi pecypcoB
Amepuusnl pona Anolis (Shoener, 1968)
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[TepekpbiBaHuE IO MUKPOMECTOOOUTAHUSIM

Figure 7.7 Overlap in prey size plotted against overlap in structural
microhabitat among various species of Anolis lizards on the island of Bimini,
Pairs with high dietary overlap tend to exploit different structural

microhabitats: conversely, those with high spatial overlap have relatively little

overlap in prey sizes eaten, [From Schoener (1968), Copyright by the Ecological
Society of America.)

IIpu BBICOKMX 3HAYCHUSX
IepEKPBIBAaHUS
MHKPOMECTOOOUTAaHUI
pa3MeEpHI JKEPTB MAJIO
IIEPEKPHIBAIOTCH,

1 Ha00OPOT.



CABUI'M CTPYKTYPHBIX HULI Y ALIEPHULL
pona Anolis B IpUCYTCTBUM APYIrOro
Buaa (Shoener, 1975)

0.30 carolinensis

Expected height
where alone

distribution of

ol on - [lpemosiaraeMoe pacupeneeHne
Island w

competitor 4 nolis carolinensis Ha IPyrom ocTpoBse
& = NPUCYTCTBUM KOHKYpPeHTa 0e3 cAuBra

HHUIITHA

Pacnpenesnenue 0.20
CeBepoaMeanchm

KpacHorop;oro anosmuca '’
(Anolis carolinensis) B _ ,, o
OTCYTCTBHH KOHKYPEHT

(5)

|oncy

Observed height Distribution of

g 0.40 distnbution of competitor
L carolinensis on (Analis sagrei)
island with
0.30 competitor KOHK " loml/lﬁ BI/I}I
Hab.i01aeMoe pacnpe/e/ieHne YPHpYK _
Anolis carolinensis B ol KOpPUYHeBbIil aHouc (Anolis sagrei)

NPUCYTCTBUN KOHKYPEHTA

/

(d)
Height —

Figure 9.3 Observed and expected frequency distributions of perch
heights of Anolis lizards. (a) Observed height distribution of A.
carolinensis where it occurs on an island alone without competitors.
(b) Expected distribution of perch heights of A, carolinensis on
another island with different availabilities of various perch heights,
assuming no niche shift. (c) Observed distribution of A. carolinensis
on the second island with a competitor (compare with b). (d) Height
distribution of the competing species, A. sagrei. [From Schoener
(1975a).)




CMEHIEHHUE IIPU3HAKOB = CHARACTER DISPLACEMENT
(W. L. Brown & E. O. Wilson, 1956)

Bo3HMKaeT NpH YCJIOBUU YACTUYHOIO NEPEKPHIBAHUS apeaJjioB
0JIM3KOPOJCTBEHHBIX BU/IOB U MPOSABJISIETCH KAK Pa3pbiB HelPEePbIBHOM
U3MEHYMBOCTH NPU3HAKA.

IToBenenne, 0COOEHHOCTH IKOJIOTHH, MOP(OJIOTHYECKHE PU3HAKHT

MEXAHWU3MbI:
1. Koukypenuus 3a pecypcbl. OTOOp B HANIPABJICHUM K Pa3/IeICHUIO
IKOJOTUIECKUX HHUIII

2. PenponykruBHas usouasiuusa. OT00p Ha cOBEpPIICHCTBOBAHUE
NMPEeKONMYJSIMOHHBIX U30JUpYyOIIuX MexaHu3MoB (Reinforcement).



CMelieHue NpU3HaAKoOB

/{apBMHOBBI BLIOPKH P.Geospisa HA 0-Bax
lananarocckoro apxumneJara

92° 91° 90°W, "W, °
T L e Y. i,
Culpepper ‘ 1
’ Cocos | I
fortis magnirostris \ A Wenman SN — h::

Abingdon, Bindloe, James, Jervis ‘ I

20
0

=TT

|
N Galapagos I. 1000
w ' fathoms

5°S.
fortis magnirostris ‘ 90°W.  85°W.
Albemarle, Indefatigable — Abingdon 1
‘ 10 0 10 20

%. 50 6 Q Tower

a0t Tbemarl y
5 LA Albemarle Bindloe
g 20 -
g lg [ i L 0 Ll S e
E fuliginosa fartls
5 Charles, Chatham | ‘

Scymour

40 \

30F Indcfatigable Chatham

0} i ’ |

10 ‘

ot ° °

Jortis Barrington
Daphne 1"+ — T i
(.‘hau-lgs
al | .
I Hood |
0 . -
|
of [
Suliginasa l | —
9:‘ qlo %’)
1 | T S e Vo e ] T B - I S G B VN YL S U J
7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Figure 9.12 Two maps of the main islands in the Galdpagos Archipelago.
Beak depth, mm [Inset from Lack (1947). Larger map from Bowman ( 1961 ), originally published
by the University of California Press. Reprinted by permission of the regents of

Figure 9.13 Histograms of the beak depths of several species of Darwin's the University of California. |

finches, genus Geospiza, on different islands. In allopatry on the islets of

Daphne and Crossman G. fortis and G. fuliginosa have beaks of very similar
size, whereas in sympatry (upper three sets of histograms) their beak depths are
entirely nonoverlapping. [From Lack (1947).]
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MHHUMOE CMEIIEHUE MPU3HAKOB Y CKAJIMCTBIX MOMNOJI3HEH
(Vaurie, 1950)

Sitta tephronota
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U3YUYEHHUE NONYJSIIINN COBMECTHO
OBUTAIOIINX BUJIOB

1. KonnuecTBeHHOE onpeneieHHe HHTEHCUBHOCTH
MEXKBUI0BO UM KOHKYPEHLHH.

2. [los1eBbIE IKCTIEPUMEHTbI,



Pacuer nokasarteJieii KOHKypeHIIHH B NIpUpo/ie
Ha OCHOBE Y4€TOB YHCJICHHOCTH M
XapaKTePUCTHK CpeJibl, OTPA’KAIOIIUX CTEIleHb
reTeporeHHOCTH MeCTOOOHTaH sl

1.
MoaefiBaTnuecKasi paBHOBecHas!

KonmuecTBeHHBIE ONMMCaHUS U3 PA3IMYHBIX TOYEK
JUISL PAaBHOBECHBIX IOMYJISILIUM B TOMOT€HHOM cpejie
( MeCTOOOUTAHHE) MTO3BOJISIIOT
A8HOcpencTBeHHO olleHMBaTh K =~ O

K03 dUIHeHTRI JIMHEeHHOU perpdécukdKallett and
Pimm, 1979).

B ycroBusix reTeporeHHou cpe):[Ll (pazHbie

MeCTOOOHT AHH)

1) uckioueHus T%‘?f‘%’ﬂﬂ’%@[ﬁiaiﬁeanOCTH
KOTOpas OIPENIEJISIeTCS TeTePOTeHHOCThIO
cpeJibl = MOIIaroBbIii MHOKeCTBEHHbIii
perpecCHOHHBIH aHaAIN3;

2) oTBeTa Ha BOIPOC, IPUBHOCUT JIH
JIOTIOJTHUTETHHYIO HHPOPMAITHIO B
PErpecCUOHHYIO MOJIENb YUCIEHHOCTh
MOTEHIMAJIbHOTO KOHKYPEHTA IIPU YCIIOBUU
UCKJIFOUEHHUS BJIUSHUS CPEIbI.

YPaBHeHI/Ie MHOKEeCTBEeHHO i perpecci HMeeT BU
Ni=K; + b1Zy + byZ, + ... + biZ; - alez,

N1 - uncneHHocTh Moy sinyM Buaa 1, Nj —
YHCJIEHHOCTD TMONYJIAuY Buaa 2, Ki —
MecTooOuTauus suna 1, Zy... Z; 1...i€MKOCTD
nepeMeHHbIX cpesibl, bl...bi— SHAYCHHA
perpeccuu U - Oy -Koad)d)uuiﬁ@@(kgﬁféﬁﬁgﬂmnﬂ



dakTOopHI CpeAbl, BAMAIOIINE HA IIPOCTPAHCTBEHHOE
pacupeneaenue M. tamariscinus:

DaxTopsl Crann. xoap.  Kooad. t(819) p
perpeccun

PEEPEA (

Intercept B)  0.34+0.03 9.73 0.0000
Pazmep oxon -0.26+0.04  -0.09+0.01  -6.87 0.0000
Oounnne ocouxn -0.23+0.04  -0.10+0.01  -6.55 0.0000
Muxpopeabed 0.10+0.04  0.12+0.04 2.71 0.0068
ITokp. Tamarix -0.06+0.03 -0.12+0.06 -2.05 0.0409
O6unue moneiueit  -0.06+0.03  -0.02+0.01  -1.68 0.0924

YPABHEHHUE MH?)KECTBEI—[[—IOfI PETPECCHM JUISL
TAMAPHCKOBOHM ITECYAHKHN
R’ =0.115 F(5,819)=21.46, P<0.0000

X=0.34 - 0.09

POK - 0.1000C + 0.12MP - 0.12TMP
YpaBHeHHe MHOKeCTBEHHOM perpeccuu 1Jisl TaMapHCKOBOH
necyaHKH € Y4€TOM BO3MOKHOIO BJHAHHUSA NOJYAeHHOI
necuaHKHu

AJI'OPUTM

1. Wcnomnpzopanbe! gangHele 1997 r.

2. OTo6paHbl TOUKH, T/ie BCTPeUaNcd XOTI OBl OJUH 13 IBYX BUIOB

3. IlpoBenmeH AHA/IH3 IVIABHBIX KOMIIOHEHT
CbaKTOPOB cpenanl JAJI9 BBIJCIICHW I KOMITJIICKCHBIX

4. Coxpanens! koapdurmentsr PC (PC scores) mg xaxaoii Touku, rae
BCTpeUaNcd XOTS OBl OIUH B

5. Jlobapnena micneHHOCTb M. meridianus

6. UncrmeHHOCTH CTaHAAPTU3UPOBAHEL

7. IlpoBeneH IOMIaroBbIH perpeccHOHHBIN aHaln3

3aBI/ICH:Mﬁ$I HepeMeH}Iaﬂ HE3aBHUCHUMBIC HepeMeHH:bIe
M.tamariscinus = - 0.35M.meridianus** - 0.21FACTOR4* -

- 0.20FACTORI(ns) + 0.18FACTOR3 (ns)
[R’=0.22 F(3,67)=6.20, p<0.0009]




KosddurmenTs! perpeccuu, oTpaskaromie BO3MOXKHOS HATMUHE

KOHKYPCHTHBIX OTHOIICHUH MEKAY BUJAaMH HC&MMO(I)I/I.]'ILHOFO
KOMILICKCa

HesaBucumele
3
a Mm Mt St Mus Ms
B Mm - -0.36%*  -0.43%%= -0.19 -0.19*
u Mt -0.35%* - -0.56%** -0.13 -0.13
¢ St -0.60%*= -0.45% %= - -0.38* -0.22%
u Mus -0.32% -0.13 -0.40%* - -0.13
M Ms -0.21*% -0.15 -0.22% -0.14 -

[¢]

[Ipupamenue R’
TePEMEHHOMN noxﬁmnpﬁaﬁamypmme HE3aBUCHMOH

HesaBucumeie

3

a Mm Mt St Mus Ms
B Mm - 0.11 0.15 0.03 0.03
u Mt 0.11 - 0.17 0.02 0.02
¢ St 0.18 0.17 - 0.11 0.04
u Mus 0.02 0.01 0.12 - 0.02
M Ms 0.03 0.02 0.04 0.02 -

[¢]



2

I[I/IHaMI/I‘IeCKaH MO/J¢e/Ib
1) IToaxon ocHOBaH Ha HCNOJIb30BAHHH BPeMeHHbIX PAJ0B
H3MeHeHHil YHCcJIeHHOCTell MOTeHIHAILHO KOHKYPHPYIOIIIUX BHAOB
2)
§)yuiecTBOBaHHe JHHAMHYECKOI0 PAaBHOBECHs He 0053aTe/IbHO
EMKocTh MecTOOOHTAHHS He H3MEHsSIeTCSI BO BpeMeHH

OrneHNBaeTCS M3MEHEHNE YUCIIEHHOCTH OJTHOIO BHAA B OTBET Ha
W3MEHEHHNE YHNCIICHHOCTH APYIOIo .

N1 (t+1)= Ni(t) exp {r[Ki-Ni(t) - C2N2(H)K 1}

(Lotka-Volterra)

Wnn
In[N; (t+1)/N1 ()] = [ Ky — Ni(t) - 22Nz (0] Koy

1Ipu mocTosIHHOI eMKOCTH Cpe/ibl ypaBHeHHe HMeeT BH/Y
MHOKeCTBEHHOM JIMHEITHOM perpeccu:

z=a-bx—cy

rae  z=In{N;(t+1)/Ni(t), x=Ny(t), y=Na2(t), a=r,
b=r/Ki, ¢=ro;»/K; (Seifert and Seifert, 1976).

Alropurm

1. 3aBucuMasi iepeMeHHAS — M3MeHeHe YHCIeHHOCTH
OT BeCHBI K OCeHHM Ha 1Lronaakax 0.25 ra

2. HezaBHcuMBIe IepeMeHHbIe — YHCJIeHHOCTh BeCHOM,
YHCJIEHHOCTL 0CEHBIO HA TeX Ke TLIOIAIKAX

3. MHoKeCcTBEHHBII perpecCHOHHLIN AaHAIHN3



POCT JABYX BUJIOB PARAMECIUM B
OJIHOBUJIOBBIX (A) U CMEIIIAHHBIX (B)
KYJBTYPAX (I.®. TAY3E, 1934)

B uucron kynerype , P. aurelia
‘ e o
wEo ooey- P, caudatum

B cmemanHon 3 i
. P. aurelia
KYJBTYypE

Y

e e P caudatum
Bpems, aHun
BpeMs

Puc. 228. Poct nonyasumii AByX BHIOB Paramecium B 0XHOBHAOBLIX (A)
I CMCmAHHBIX (5) KynsTypax. [lo Gause (1934)
Hepuuie kpy»un P, aurella, Gemie xpyxxn P, caudatum. lpn smapammsansm no or

00 BIIA DPOLBCTANOT, HO B CMCIDAHMOR KYJINTY]e £ candatum me M

OTHOCMTENLHKARA NNOTHOCTL nonynaumH

OTHOCHUTCIIbHAA IINIOTHOCTD

|} l‘.lil[l..u?



I1oJ1eBOM IKCIIEPUMMEHT C ylaJeHHeM KPYIHBIX
CEMEHOSITHBIX I'PBHI3YHOB € OrOPOKEHHbIX IOJIY-
NMPOHUIIAeMON U3rOPOAbI0 IJIOIIAA0K
(u3 Brown et al., 1986)

o—o Dipodomys removal plots

7] Oipodomys spp ¢--=-® Control plots
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1 Small Seedeaters Kpl)lc BeHeT K YBeJIquHHIO

IUVIOTHOCTH MEIIOTYATHIX
npsIiryHoB (Chaetodipus,
Perognatus), HO He BJIUSAET
HA YUCJIEHHOCTh HACEKO-
MOSIAHBIX KY3HEYHMKOBbIX

XOMSIYKOB (Onychomys)

DENSITY (CAPTURES/TRAPPING PERIOD)

MEAN

1977 1978 IS79 | i
980 198| 1982 NORTHERN GRASSHOPPER MOUSE

Fig. 3.1 Changes in the densities of three groups of rodents at the Chihuahuan Desert site on four
expernmental plots where all three Dipodomys species were removed beginning in October 1977 (solid
lines) compared to the densities on four control plots (dashed lines). (Above) Effectiveness of '.?mb-.'al
of Dipoedomys. (Middle) Compensatory increase in total densities of five spf.-t:u.»s of small v:r-av‘l-v'nrolm t
rodents. (Below) Lack of effect of Dipodomys on the combined densities of two species of |n>é9ctrvo‘roﬁ.;

Onychomys species. (From Brown and Munger In press.) s 3

cinnamon phase



3, Experimental Community Ecology: The Desert Granivore System
M3 Brown et al., 1986
1000 .
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Fig. 3.5 Reciproca! density relationships between large- andismall-seede
annual plants on rodent removal (unshaded circles) and controfipl

circles) at the Sonoran Desert site. When rodents were removedl large-seeded
plants increased greatly In density; this was accompanied by a gkcrease in the
2 . density of small-seeded species as a result of competition

Density relotive to control plots

. 3
N
NEERERN )

: Fig. 3.3 Effects of experimental exclusion of rodents
17 i and ants on the densities of seeds in the soil and of
Z! / vegetative annual plants at the Sonoran Desert site. In

1974-1975, approximately one year after initiation of YHaJIeHI/Ie ceMeHOHIlH])IX
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3. Experimental Community Ecology: The Desert Granivore System BeHeT K KOHKypeHTHOMy
Short-term Long-term

S fe T il o BbITECHEHNIO MEJIKOIIOAHBIX
BU/I0B
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7 IIpeacraBuresn 000MX TAKCOHOB B YCJIOBHAX
OrPAaHMYEHHOI0 OOMJIMA CEMSH KOHKYPHPYIOT
Apyr ¢ apyroMm. OQHaKo B JJIUTEJIbHOU
MepPCreKTUBE X B3AUMOOTHOIIECHUS BbINJIAAAT MYTYAJIUCTUYCCKUMHU, €CJIU OHH
NPEANOYUTAIT Pa3Hble BU/Abl KOHKYPUPYIOLIUX MEXKAY CO00M pacTeHUui

Fig. 3.7 Resource-mediated interactions between granivorous
the short term the two taxa compete if they overlap in their fe
but in the longer term the two taxa can have indirect mutualistic effects on each other if
they feed d vﬂ:'rer\'»al"f on different plant species that also compete with each other




“Natural trajectory experiments”
['aBaiickue 0CTPOBAa M HHTPOAYKIUS
BuaA0B (U3 Moulton & Pimm, 1986)
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BBDKMBAHUE Ha Pa3IM4HbIX OCTpOBax I 'aBalickoro apxrnenara. B
MPOIEHTaX JaHO OTHOCUTEIHHOE Pa3IUyuue 10 JJIMHE KIIOBOB.
Garrilax canorus 6b11 3aBe3eH Ha Oaxy B 1910 1., na Kayau okono
1920 . ¥ 10 cUX MOP CyIIECTBYET Ha 3TUX O-BaX. OgHAKO, OMU3KUit
Bun G. albogularis, oTmuyaromuiics 1o JIMHe KIItoBa Bcero Ha 1%,
o6bu1 3aBe3eH Ha Kayau B 1920 1 u ucues ¢ ocrposa B 1960

Fia. 5.4 Princinal ramnanant aaa-

ITonoxxeHue B KOOpAUHAaTax OCEH ITIaBHBIX KOMIIOHEHT
BBIKHMBIIINX (qepHHe KBa,[[paI/IBI) " BbIMCPIIHNX (CBCTJ'H:IG
KBaI[paTBI) BHU 0B BOpO6bI/IHLIX ITHLl OCHOBHBIX OCTPOBOB
apxuriejara



IIpupoaHbie coodIecTBa

IIPECCMBIKAIOIIUXCH HA OCTPOBAX

U HHTPOAYKIUSA BHUI0B
(u3 Case & Bolger, 1991)

Seychaite Islandy

1.5 -

15 . . F o« 20003

Nasiduais! Introgused

. ' 3 T " ' 1 ) .

RFeasicumin: Nelive spp

YacTHble KOPPEISIIH MEXTy O0raTcTBOM (ayHbl WHTPOIYIIUPOBAHHBIX BUIOB
1 abopureHHBIX BUIOB Ha Celmmenbckux 0-Bax. OcH OTpakaroT H3MEHEHNE
OCTaTOYHOM TUCIIEpCUU Tocie cHATH ddekra joraprudma miomaad oOCTpoBa

Taland'

Ovalan
Voeoua Lewy
Vil Lewn
Kadavu
Taveuni
Roremy
Tahin
Mooeea
Kezal
Ouhu
Howan
Maoloka
Mam
Lipols
Tanuils
Rartoeongs
Aty

UwrcIio Ha3eMHBIX BHJIOB PENTHIIMN Ha Pa3IMIHBIX OCTPOBAX :
®dumxu, Camoa, ['aBan, o-Ba Kyka, CooGmiectsa

Mavimum
No  introduced No nstive Area vlerntion
reprile swpp * reptile spp Mongoose (km?) fm)
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ocae cusaTus 3¢ ¢exra BIAUAHUSA
pa3Mepa 0CTPOBa YaCTHasi KOppe-
JANUs 00rarcTBa 0CTPOBHBIX
co001IEeCTB A00PUTeHHBIX U
HHTPOXYLMPOBAHHBIX BU/I0B
3Ha4YuMO oTpuuareabHa (p<0,0002)









