NMPUHUUTIU MUKPOBHE EKO/ZIOTUJE
MHTepakuuja opraHmsama u cpeauHe

®BM, KATEAPA 3A XUTVUJEHY U TEXHO/IOTUJY HAMWPHWLA



"What | see in Nature is a magnificent structure that we can
comprehend only very imperfectly, and that must fill a
-thinking person with a feeling of humility. This is a genuinely
religious feeling that has nothing to do with mysticism."

~Albert Einstein



BHNO/IOTMJA EROCUCTEMA - EKOHOMWJA NPUPOAE

oikog, oikos, “gom"; i Adyog, logos, “3Hare"

EE———

» Ernst Haeckel, 1869

1804. Alexander
von Humboldt /
Idea for Plant
Geography

1859. Charles
Darwin/ On the
Origin of the
Species Using
Natural Selection

Eugenius Warming, 1895

[paHa buosoruje, MyATMAUCUMN/IVIHAPHA HAYKa, XO/IMCTUYHA CTyAauja?

”If one individual can be singled out to be honoured as
the founder of ecology, Warming should gain precedence’ .

Oecology of Plants

An Introduction to the Study of Plant-

5/31/2024


http://en.wikipedia.org/wiki/Logos
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http://en.wikipedia.org/wiki/Eugenius_Warming

ERNST HAECKEL, 1866. ‘“CBeonwita Mmopdo/10rvja opraHnzma’
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,,1104, eK0/0rMjoM NoApasymMmeBamMo YKYMHY HayKy O 04HOCMMA OpraHM3amMa npema
OKO/IHOM CBETY, F4e Y LUMPEM CMUC/Y MUC/IMMO Ha CBE erancTeHuUMja/IHe Npeayc/10Be.

-OBM NpeayCc/10BU Cy A€/10M OPraHCKe, a 4e/10M aHOPraHCKe NpUpOoAE; v jeaAHU U ApYrn
cy og Hajseher 3Havaja 3a cBe 06/MKe OpraHn3ama, jep Ux NPUCK/basajy Ha hUX0BO
npuiarohaBame.: ’

Y aHOpraHcke yc/10Be NpeKmnB/baBama, Ha KOje ce CBaKM OpraHu3am Mopa
npuaaroanTy, ybpajajy ce gpusmKaiHa U XemujcKa CBOjCTBa eroBOr CTaHULLTaA
(KAMma, CBET/I0CT, TOM/I0TA, BAAXKHOCT U €/1eKTPUYHU NapamMeTpu aTmocdepe),
aHOpraHcku 06/mLmM XxpaHe, cneyududHOCTU BOAE U T/1a UTA,

Y opraHcke ycn0Be eraucteHumje ybpajamo cBe ogHoCe opraHmMsama npema Apyrum
OpraHu3mMMMma Ca Kojuma A0/13a3e y AOAUP M 04 KOjUX UMaAjy OBMYHO UAKM KOPUCTU WU
wrete. CBakM OpraH1u3amM Mma rnpujate/be n Henpujate/be, TaKBE KOjU UM
er3ucTeHuujy omoryhaBajy 1 TakBe Koju je yrpo»KaBajy. ,,




NOAENA EKO/10OTMJE

o eK0/0ruja jeanHKe (ayToeKosioruja, ugnoekosoruja
UM ekopusnosoruja)
o eko/oruja BpcTe (MonyaLmjcka ekoaoruja)
O €K0/I0ruja KUBOTHE 3ajeaHulie (cMHeKo10rmja)
o rnobasHa ekosoruja (NaaHeTapHa eKo/10ruja uam
- Xo/eKkosoruja)

O TepecTUYKa M akBaTUYKa €K0/10runja

o 1abopaTopujcka 1 TepeHCKa eKko/oruja

O OfLLTa, TEOPUjCKa 1 MPUMEHbEHA €KO/10THja

® , PUTOEKON10r1ja, 300€K0/10rMja, XymMaHa eKo/10ruja



Eko/10r1ja, MMKpOBHa eKo/10rmja, MUKpObrooruja xpaHe

—— = - = = - —— -~ — -

= Ekonoruja - LenoKynHOCT PYHKUMOHMCAkba eKOCUCTEMA
. MuKpobHa eko/10ruja

1) MMKpPOGHM AMBEP3UTET — U30/1aLMja, MaeHTUdUKaLMja u KBaHTUdMKauuja MO y pas/iMunTum
Xabutatuma

2) MrUKpo6Ha akTUBHOCT — modus operandi MO y bUXOBUM XabuUTaTma, U Kako ce TO
O/ parkaBa Ha AuBep3UTET

= MuKpobK1o/0rmja XxpaHe — Har/s1acak
1) KOHTpoO/1a KOHTamMUHauuje

2) CnpeyaBatbe pacTa MUKpPOOpraHmn3ama KBapa M naTtoreHa, a $aBopu3oBame pacTa KOpUcHe
~ MMKpobuoTe



¢.Microbial ecology is microbial

physiology under the worst possible
conditions..’ | |

Brock, T.D (1966) Principles of Microbial Ecology. Prentice Hall,
Englewood Cliffs, NJ



MUKPOBMO/IOTMJIA XPAHE

—— = - ——— . D e T e sy

MnoHup — Haines, 1933, Cambridge — knacuyHe cTyamje 0 KoAoHM3aLMju (KOHTaMUHALM]W)
CMpOBOr Meca 6aKTepuja

Ingram, Mossel i Westerdijk — 0CHOBHM aneKTu KOHTaMmuHauuje XpaHe bakTepujama u
n/1eCHUMA

CKOpPO CBaKM MUMKPOOPraHM3amM MoOKe BUTK M30/10BaH U3 rOTOBO CBaKe XpaHe P Tanner,
1944 ‘

MPOMEHA MPU/IA3A Y MUKPOBMO/IOTUJU XPAHE

KBaHTUdUKALMjOM Ce 3anarka A4a CBAKy NojeAnHY HaMUPHULY OA/INKYje cneu,mqaqua
MUKpPOBMOTa KOja 6pojHO HagMallyje MpupoaHO 3araheme 3a Hajmame 104 cfu/g



* MukpobuoTy oxaaheHor CMpoBOr Meca: FpamM HeraTUBHM
ncmxpoTpodu u3 pogosa Pseudomonas, Alcaligenes,
_ Flavobacterium, Shewanella, Moraxella

* MuKpPOOMOTY CMPOBOI M/I€Ka: rPpam NO3UTUBHE KOKe 1 Wwtanmhu
poaoBa Lactococcus, Lactobacillus, Micrococcus



‘ OPYHAAMEHTA/THU HPMHLLMFIM ERO/1O0TNJE

= HMBOM eKo/10LLIKe OpraHM3aumje
= KoHuUeNnT eKoCcuctema

= KOoHUenT eKo/10LlKe HULLEe 1 XabuTaTta



'Husowu opraHusauuje

* MHanBnaya




'Husowu opraHusauuje

* [lonynauuja — rpyna
MHAMBUAYA jeaHe BPCTe Koje
ersmcTupajy Ha UCToOm
noApyuyjy y 4aTO Bpeme




HuBou opraHusauuje

" 33jeaHuMUA — rpyna pas/InunUTUX
nony/saymuja | -

Biomc

= KOH30pLUMjyM, acoLmjaLuja




Husowu opraHusauuje

EKOoCuUcTemM — XuUBU
OpraHn3Mu, HeXK1Be
KOMMOHEHTE, U3BOP
eHepruje u UHTepakuuje y
AATOM noapy4jy



Husou opraHusauuje

= buom- rpyna ekocucrtema
KOJU UMajy UCTY KAUMY U
C/IMYHEe AOMUHAHTHE '
3ajeaHuLle |




Husou opraHusauuje

* buocdepa - rnobasnHm
aCrneKT, CBU OUO/NOLKMN U
OU3MYKM NMPOLLECH KOjU
omoryhyjy aam yjeaHo n
YTUYY Ha }KUBOT '

- A : "
)+ Population™ -
PINT .‘.»' Al ‘r ,
Individual . gy, LS A )
. X . o .,’;,.‘ \




MAKPO vs MMKPO

Macroecology Microbial Ecology

bial community

Population

Fig. 4.1. Levels of biological organization. The ecosystem level incorporates the interactions among
organisms and their abiotic environment. The left column shows the conventional definitions accepted
in general ecology (1). right column is modified to include microbial components.




KoHUenT ekocucTema

= EKocucTeM — B1/10 Koja cuTyaluja rae nocToju MHTepakLuuja
~ OpraHuMsmMa u OKO/InHe

= Ekocuctem — camoogprkaBajyha jeaunHuua npupoge; GyHKLMOHANHO
He3aBUCHa jegMHMLA NPUPOAE FAe XKUBU OPraHM3MuM pearyjy Kako
mMehycob6HO, TaKOo 1 ca PU3UYKUM OKPYKEHEM; 2 OCHOBHA
eKoCncTeMa — TepecTpujasiiy (KOMHEHU) U akBaTUYHU (BOAEHM)

* /IMHAMUYHOCT U CTaBUHOCT — BUOTUYHM U aBUOTUYHM DaKTOPH



KoHLLenT eKo/I0LWKe HuLle 1 XxabuTaTta

= BehuHa exos102a he ce c10ucumu 0a HUWd npedcmde/ba cpedullroU KOHUeNnm
eK0/102uje, YdK UdKO He 3Hdjy Wmo HUWd md4yHO npedcmas/va!

Real i Levin, 1991'

* EKo/10WKa HUWaA jedHo2 op2aHu3mMad 3dsucu He camo 00 moza 20e musu, eeh u 00
moza wma paou. 1o aHasozuju, buosowku 208opehu, moxce ce pehu od je
xabumam “adpeca” opzaHusma, a HUwa, He208a “npodecuja”.

Odum, 1953, Fundamentals of Ecology



KoHuenTt xabutata

——— - = - —

= Xabutart - PU3NYKO XeMUjCKM aTpUBYTU CpeamrHe KOoju NoAprKaBajy
GU3UO/IOLLKY aKTUBHOCT, PacT U penpoayKuujy nocebHe BpcTe nam
rpyne MMKpOOpPraHM3ma

= OpraHM3am MOXe MMaTK BULLE O jegHor xabutara

= XabuTat He ersucTupa y usonauuju



ROHUENT eKO/10LLKe HuyLLe

——— - = - — - ————

Huwa - geo ekosowkor npoctopa (gedpuHncan ceum moryhum kombuHalmjama
OUOTUYHMX U aDMOTUYHMX YC/10Ba CPEAMHE), Y KOjeM OpraHM3MM ONcCTajy,
MCKOPULLTABAjy 1 TPOLLE U3BOPE, a/I1 U YyTUYY Ha CpeaunHy



XUCTOPUja KOHUENTa HULLIEe

et = - ——

= Joseph Grinell, 1917 — mecT0 3ay3eT0 04 jegHe BpCTe uam cybBpcTe

= Charles Elton, 1927 — mecTo (dyHKLMja) y BUOTUYHO] OKO/IMHU, Y OAHOCY Ha
M3BOpE XpaHe U HenpujaTe/be

» G.F. Gause, 1934 - TaycoB npuHuun- “competitive-exclusion” (KomneTMTMBHO
UCK/bY4eHe) — ABE BPCTE Y 33je4H1LM He MOTY UMATU UCTY HULLY

= George Evelyn Hutchinson, 1957 — xunepsoaymeH y MyATUAUMMEH3UOHA/IHOM
€KO/I0LLKOM NPOCTOPY ogpeheH 3axTeBMMa BpCTe HEONXOAHUM 32 PenpoAYKLUjy
W MpeXnB/baBare



- JEAHOAMMEH3MOHA/THA HULLIA

A one-dimensional niche




ABOANMEH3MNOHA/IHA HALLA




TPOANMMEH3NOHA/IHA HALLA

H- AMMEH3MOHA/IHA XUTTEPTTPOCTOP




OYHAAMEHTA/IHA N PEAIM3OBAHA HULLIA

——— = - —

= OYHAAMEHTA/IHA HULWA — noTeHumMjasn BpCTe Aa KOPUCTU CBE
pacro/IoXK1Be U3BOpe, y 0ACYCTBY NpeaaTopa M KOMMNeTUTopa, 1
Hajsehum genom je ogpeheHa MopPONOWKUM U GUSUOAOLLKUM
' OrpaHuyeruma BpCTe

= PEA/IN3OBAHA HULLA - geo pyHAamMeHTa/IHE HULLIE KOjU Y
CTBAPHOM »MBOTY 3ay3uMa BPCTa y3 NPUCYTHY MHTEPaKLUMjy ca
APYrMm BpCTama



OYHAAMEHTA/IHA N PEA/IM3OBAHA HULLIA

:-‘ = - 7_ —

Fundamental
Niche

Moisture Realized
Niche

Temperature



YMECTO 3AK/bYHKA ¢

——— = - —

» “Tlpa3He” Hule y OKpYrKery U 3ay3ehe og cTpaHe opraHm3ama ?!

= Hutchinson —0B KOHLENT HULLE — nAaeja HMLLIE Kao CBEYKYMHOCT
aganTtaumja Ha cpeamrHy — MPpOMeHa y MPOCTOPY U BpEMEHY

= CAMO JOW JEAAH ATPUBYT BPCTE, KAO LUTO cy U3T/IEA
KO/IOHUNJE, BE/IMYUHA, PU3SNO/IO0LLKE KAPAKTEPUCTUKE
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Eugene Odum: The father of
modern ecology

lﬂl

‘
E

T

Eugene Odum is lionized throughout science as the father of modem ecology and recogmzed by the University of
Georgia as the founder of what became the Eugene P. Odum School of Ecology — the world's first stand-alone college of
ecology, which celebrates its 10th anniversary this year.

*He would wave his hands around while he
talkedlike a maestro in front of an orchestra,
said David Coleman, UGA Distinguished
Research Professor Emeritus of Ecology, who
worked closely with Odum at the SREL. “"He
was a master at getting people to think about
things in different ways.”

1953.
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Fundamentalks of
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EUGENE P ObuM GARY W. BARRETT




MHTEPAKUMJA OPTAHU3AMA

= Odum (Fundame’ntals of Ecdlogy, 1953) - edeKaT Ha Be/IMUYUHY nonyaauuje

(-) = wTeTaH
(+) = KopucTaH
(0) = HeyTpasaH



UHTEPAKLMJA OPTAHM3AMA

Tun untepaxkuuje | Edexat 'Hpmpo,a,a MHTepaKLuje KomeHTap
KOMMNETUUMUIA - |- - O6e nonysauuje AloMuHaumja jegHe BpcTe y
' pesyKOBaHe, ycieq, NnabopaTopujckum
33jeHUYKe OBUCHOCTU O yC/10BUMQ, MAKO Ce He
XparmbUBUM MaTepujama uam | UCK/bydyje
noTpebu 3a KNCEOHMKOM KOoerauncreHuuja
AMEHCA/IN3AM |- O PacT jegHe nonysayuje je AoMuHaumja jegHe BpcTe
peayKoBaH 360r npucycTsa
Apyre ; 6e3 edpeKra Ha
APYry nonysauujy
NAPABUTU3AM/ | + - JegaH MUKpoopraHmMsam Yecto ce jaBma y
MPEAALMIA MMa KOPUCT Ha padyH NpUpoAM, a/iv He TaKo
Apyror 4eCTOo, YKO/IMKO yonLiTe, y
MaTpUKCYy XpaHe
HEYTPA/IU3AM 0o o bes edekrta Ha 0be BepoBaTHO He NOCTOj1 BaH
nony/aauuje naboparopuje




UHTEPAKLMJA OPTAHM3AMA

y3ajaMHy KOpuCT

Tun uHTepakuuje Edpekar [Mpupoga KomeHTap

UHTepakuuje
KOMEHCA/IM3AM |+ O JeaHa nonysauuja MewwaHe kyaType

MMa KOPUCT, a gpyra

HUTU LUTETE HUTU

KOPUCTU

| MYTYA/IU3AM/ + o+ Monyaauuje umajy Kpehe ce nsamehy “ryburka”

OBABE3HO peLUnpoOYHy KOPUCT | MHTEpaKLMje U 3aBUCHOCTM.
YAPYXNBAHE Beoma BakHa y npupoam.
KOOIEPALMIA + 4+ [Monysauunje nmajy 3ajeaHo Aajy KapaKTepcTuKe

KOHa4YHOM NMPOU3BOAY.




MHTEPAKUMJA OPTAHU3AMA

i Edekat nucno/beH Ha 0be nonyiauuje
W ARZAVAIZRTAWY

KOMMNETULUMIA

= EdeKkaT ncno/beH Ha jeaHy oA nonyaauuja

KOMEH3A/IN3AM

AMEHCA/ZIU3AM



MYTYA/IM3AM/KOOMEPALMJA

MyTyannsam - KOpUCT Nno 0ba napTHepa (nonyaauuje), ogpeheHn cteneH obaurayuje,
nony/aauuje He MOry eraucTupaTm 04BojeHo — mehycobHa meTabomy4Kka OBUCHOCT

Koonepauuja/ CuHeprusam— oba opraHusma (nonysaumje) UMajy KOpUCT, Huje
06/1MratopHm 0gHOC

PacT jegHor opraH13ma 3aBucK uam je nobo/bluaH pakTopuma pacta, XparbUBUM
mMaTepwmjama Koje ocurypasa gpyru opranmsam — “Crossfeeding”, “Satellite” denomeH

MPUMEPMU :— kBacumn u BMK y kedupy, pasamumtnm Bpctama cmpeBa; Lactobacillus
arabinosus (¢eHusnanaHuH) u Enterococcus faecalis (¢posHa KucenuHa)



MYTYA/TIM3AM/KOONEPALMIA

——— = - —

» KOOMEPALMIA (MPOTOKOOMEPALMJIA) — jorypTHa KyATypa
|Streptococcus salivarius ssp. thermophilus i Lb. delbrueckii ssp.
bulgaricus




( _ acetoin
acetaldehyde diacetyl

KOONEPALNIA - TPOTOROOMNEPALUMIA

coagulation pH decrease

amino acids (lactic) acid . v 3 A
yruvate | [peptides | | antimicrobials jogurtna kultura [Streptococcus salivarius ssp.
rmate | | putrescine PR - oo .
e | Environment thermophilus v Lb. delbrueckii ssp. bulgaricus
LCFA EPS (milk) - ‘

ornithine (lactic) acid reptides
! (lactic) acid ;cet;h;ehj\-'de ;clej.r[ni n
amino acids diacetyl

—_—
r—
As¢

coagulation pH dec

FIG. 1. Schematic representation of the validated and hypothe-
sized interactions that occur between Sireptococcus thermophilus, Lac-
tobacillus delbrueckii subsp. bulgaricus, their environment, and the
compounds relevant for yogurt characteristics. ¥, positive interactions;
L, negative interactions; ®, interactions that do not specifically pro- ' ;
mote or decrease the growth of the other species. LCFA, long-chain
fatty acids. See text for references.




KOMEH3A/IN3AM

" YAPYKEHOCT ABa opraHun3ma (nonysauuje) rae je4aH opraHM3am MMa KOPUCT, a
ADYrU HUTK LLITETE HUTU KOPUCTH; YK/bYUYje n MoanduKaumjy cpeamHe
aKkTMBHOLAY jeAHOr Kako B ce cpeanHa y4MHWAA A3/1eKO NOBO/bHUjOM 33 APYrH
MUKpoopraHusam - METABMO3A

= MMPUMEPMI: Lactobacillus acidophilus v Propionibacterium shermani (ytuansauuja
naktaTa); Lactobacillus casei u Saccharomyces cerevisiae (pn6odaaBuH —
“niacinlike” factor); Proteus vulgaris v S. cerevisiae; cupeBu ca NOBPLUMHCKOM
Ma*KOM— /IaKTaT uckopuwTaeajy Debaryomyces hansenii u Geotrichum candidum —
Aeauuanduraumja nospLumHe u pact Arthrobacter spp., Brevibacterium linens,
Corynebacterium ammoniagenes u cmagpu/10KoKe



AMEHCA/IU3AM - AHTATOHU3AM

e —————

» OgHoOC WTeTaH no jeaHy BpCTY, 6es epexta no Apyry

[MPUMEPMW:

w250 poigpe Nisin

BakTepuoumHu BMK — goMuHaumja npoayLeHaTa bakTepmroLmnHa aim u
\ a. Inhibition of cell wall synthesis CcTabuHa KoersmncTeHymja usmehy npogyueHaTta 6akTepuoLmnHa 1 Ha
6akTepuoumHe HeoceT/buBe heanje MO

Lipid Il r“é, b. Pore formation

= “KILLER” ¢eHoMmeH kBacaua — aHanoera_6a|<TepM0u,MHmma kog bMK

oS | &7 "  NHxmbuymja nponmoHmbakTepuja.og ctpaHe OXJ1; naktobaumam metaboauwy uuTpar,
Cell @ @ cTBapajyhu anauetun, auetat n popmar Koju genyjy UHXMBUTOPHO Ha
membrane & nponuoHnbakTepunje

R e | ‘ = BehuHa BpcTa Enterobacteriaceae n nojeanHe BMK arnyTuHupajy Saccharomyces
cerevisiae peakLMjoM Ca MaHOMpPOTENHMMA KBacaLla

HECMEUNOUNYHN AMEH3AJIM3AM — npoAyKunja OPraHCKMX KUCemHa TOKOM
bepmeHTauuje, H,o,, anauetunna

2/

A S e o W



KOMMETULIMIA

* WMHTepakuuja aBe BpcTe (nonysauuje) Tako ga ce Takmuye 3a UCTU
XpakMBU CYNCTpaT U/mam nctm ussop E ...

= MN3BOpu C MHOrOCTPYKU U MPUCYTHU Y BUCOKUM KOHLeHTpauujama; N je
AMmuTupajyhu- komnetuumja 3a ciobogHe AK 1 mane nentuge, a
KaCHMje 1 3a nentuae oc106o0heHe akUuUjom NpOTEeONUTUYKMX €H3MMA

= /lBa moryha ncxoga: npuHLMN KOMAETUTUBHOI MCK/byYera, a/n U
moryha koeramcreHumja



COMPETITION IS A FACT OF MODERN LIFE

Nat Rev Microbiol. 2010 January ; 8(1): 15-25. doa:10.1038/nrmicro

Bacterial competition: surviving and thriving in the microbial

jungle

Michael E. Hibbing', Clay Fuqua1, Matthew R. ParsekZ, and S. Brook Peterson?
'Department of Biclogy, Indiana University, Bloomington, IN 47405

’Department of Microbiclogy, University of Washington, Seattle, WA 98195
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Preface

Most natural environments harbor a stunningly diverse collection of microbial species. Within
these communities, bacteria compete with their neighbors for space and resources. Laboratory
experiments with pure and mixed cultures have revealed many active mechamisms by which

acteria can impair or kill other microbes. Additionally, a growing body of theoretical and
xperimental population studies indicate that the interactions within and between bacterial
species can profoundly impact the outcome of competition in nature. The next challenge 1s to
mtegrate the findings of these laboratory and theoretical studies, and to evaluate the predictions
they generate in more natural settings.

Introduction

Examples of true charity and altruism in human societies are highly lauded, and rightfully so,
but are far from the norm. Competition is a fact of modem life, with individuals and institutio

1 n advantage in terms of finances, matenal resources, and status. In capitalist

competition 1s thought to continually hone the attnbutes of competing entities,

improving their efficiency and defining their activities and structure. The high level of
competition in human society in many ways mirrors the comparatively ancient and complex
interactions observed at virtually every level in the natural world. The battle for resources
through which organisms survive and m genes to the next generation can often be fierce

yduasnuepy Jouiny Wd-HIN




Local dispersal promotes biodiversity
in a real-life game of
rock—paper-scissors

Benjamin Kerr*, Margaret A. Riley+, Marcus W. Feldman*
& Brendan J. M. Bohannan*

artment of Biological Sciences, Stanford Umiversity, Stanford, California

ent of Ecology and Evolutionary Biology, U New Haven

Connecticur 06511, USA

One of the central aims of ecology is to identify mechanisms that
maintain biodiversity'”. Numerous theoretical models have
shown that competing species can coexist if ecological processes
such as dispersal, movement, and interaction occur over small
spatial scales''®. In particular, this may be the case for non-
transitive communities, that is, those without strict competitive

RN N

hierarchies’ . The classic non-transitive system involves a
community of three competing species satisfying a relationship
similar to the children’s game rock-paper-scissors, where rock
crushes scissors, scissors cuts paper, and paper covers rock. Such
relationships have been demonstrated in several natural sys-
tems'**4, Some models predict that local interaction and dis-
persal are sufficient to ensure coexistence of all three species in
such a community, whereas diversity is lost when ecological
processes occur over larger scales™. Here, we test these predic-
tions empirically using a non-transitive model community con-
taining three populations of herichia coli. We find that
diversity is rapidly lost in our experimental community when
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Does not
Kills incur cost of
sensitive resistance

strain

H_

Resistant to bacteriocin,
does not incur cost of
production

- Resistant

— Producing
— Sensitive

competition networks
li non-transitive competition network, first described inref. 7. A strain
a sensitive strain (blue), which outcompetes a
resistant strain (green), which in turn outcompetes the producing strain.




