TEMA: CUMBIO3 TA NOIO ®OPMU
(koHCcynbTauin)
Y YoMy CyTb Cy4aCHMX HayKOBMUX ysiBfieHb NPO cumbio3?

3rigHo 3 ycTaneHuMu ysaBreHHAMW nig cumbiosom (Big rpeu. cuMBIO3MC - CRIBXUTTA)
pPO3yMilOTb SABULLE 3aKOHOMIPHOIO CMIBXUTTA OPraHi3amiB pi3HMX cuUCTEMatuyHux rpyn. Y
Cy4YacHin ekornorii NOHATTA cuMBio3y NornMMBMAETLCA N PO3LUMPHOETLCA. CUMBIOTUYHUMU
MOXYTb OyTM BIAHOCUHW HEKNITUHHUX (POPM XUTTS 3  KNITUHHUMK  OpraHiamamu,
HeCnopigHEeHUX KIITUH y MeXax opraHiamy, Mk opraHiamamMmu O4HOro BUAY, MK opraHiamamu
Pi3HMX BMAIB Yy Mexax ekocuctemm Towo. CUMBIOTUYHI B3aEMHICTb | koonepaLis HacTiNbku
noLMpeHi B XXUBIN NpuUpoLi, WO po3rnsgarTbCsa SIK OAWH i3 3aKOHIB XUTTH. Yepes Te B
ekonorii cumbio3 BMBYAKOTb HE fMWe B €KOMoriYHOMYy acnekTti, a n y OGioximidHoMmy,
nonynsauinHOMY, €BOSTHOLINHOMY Ta iH.

In. 24. BectumeHTUcpepu - CUMOIOTUYHI OpraHiamu rigporepmManbHUX eKOCUCTEM

[MposiBn cMMBio3dy MOXHa BiALLYKATU Ha YCiX PIBHAX XWUTTS, B YCiX rpynax opraHiamis. Tak,
nig 4Yac yTBOpeHHs OakTepiopm3an y Oynbboykax 6060BUX 3'ABNAETLCS YEPBOHWUN
depymoBMiCHMI Binok - nerremornobiH. Monekynu uboro rmikonpoTeiHy cknagaklTbes 3
remy, WO cCuHTe3yeTbCca 6OakTepiamu, Ta rnobiHy, YTBOPEHOro KNiTUHAMM POCINHW.
KnacmyHum npuknagom cnmbiody Ha opraHiaMoOBOMY PiBHI € nNuwianHukn. Nposasu cumbiosy
Ha OGioreoueHO3HOMY PpiBHI MOB'A3YIOTb 3 €KOCMCTEMaMM KOpanoBux pudis, SKi MOXYTb
iCHyBaTM nuuwle 3aBAsKM B3aEMOBUINOHOMY CHIBICHYBaHHIO — KopasioBux mnoninis 3
OOHOKNITUHHUMW BOAOPOCTSAMU - 300KcaHTernamn. OCHOBOK EKOCUCTEM YOPHUX KypLiB
TakoX € CMMBIOTUYHI BiAHOCUHW BECTUMEHTUED i3 XeMOTpoHMMU BakTepiamu (in. 24).

Cumbios - ue ocobnuBa cTpaTeria aganTtauii XUMBOroO A0 CepefoBuLLa iCHYBaHHS, LWO
[ocsaraetTbcs yepes3 ob'eqHaHHs PI3HUX OpraHi3amiB AN NONIMWEeHHS XXUBMEHHS, OUXaHHS,
PO3MHOXEHHS!, MOLUMPEHHS, OCEneHHs, NoOyQ0BM MHI34 UM CXOBAHOK, 3axXUCTY Bifg BOPOriB
Towo. AganTuBHa UIHHICTb CMMBiO3y BM3HA4Ya€eTbCA TUMM, WO ChiBICHYBaHHA 6Giocuctem
nigBuLWYe 3aranbHy aganToBaHICTb A0 CepedoBuMLLa iICHYBaHHSA 3aBASKA BUKOPUCTaAHHIO
ocobrnmBocTen, WO BXe icHyBanu A0 uboro. OKpemMunin opraHiam He BOriofi€ KOMMIeKCcoM
Haukpalwmx aganTauin OO0 BCIX €KOMOryHMX YMHHUKIB. Hanpuknapg, KBITKOBI POCHWHU
3aBOskn boTocnHTedy 3abesnevytoTb ePeKTUBHE aBTOTPOGHE XMBIIEHHS, ane He 34aTtHi 40
nokomoLuii, TOMY He MOXYTb MOLUMPIOBATN HACIHHA Ha BEruKi BigCTaHi.

Cumbio3 posrnggaloTb K GaraTOKOMMOHEHTHY CUCTEMY, B SKIM € OOuH OOMIHAHTHWUIA
cuUMOIOHT i aekinbka acouiaTMBHUX. Hanpuknag, nuwanHnkKn okpim rpmba ta ogHOKNITUHHNX
3eneHnx BOOOPOCTENM MICTATb Lie uiaHobakTepil, sk 34iMCHIOTL asoToduikcadito. A
doTtocMmbioTM4Ha cuctema «asona - aHabeHa» MICTUTb BOAHY NanopoTb asony
nanopotenofibHy (Azolla filiculoides), uiaHoGakTepii Buay aHabeHa nanopoTHMKOBA
(Anabaena azollae) Ta 6akTepii pogy apTpobakTep.



Po3BnBaloTbCs ysBNEHHS W Mpo Te, WO cumbio3 € HagopraHiaMOBOK CUCTEMOID, B SKiM
MOXYTb BigbyBaTuca nepexoanm Big ofHiei dopmmn cumbiody [o iHwoi. Hanpuknag,
BynbboykoBi GakTepii 3 MyTyaniCTUMHUX MOXYTb NEpPeTBOPIOBATUCS Ha MapasuTUdHI. Y
OesKnx Bunagkax opraHiamu, WO TpaguuiNHO HanexaTb OO0 KOMeHcaniB, MOXyTb cTaTu
natoreHHumn. lNMpuknagom € kuwkoBa nanudka (Escherichia coli), sika uBe B KULWEYHUKY
NAMHU K KOMeHcarn, ane 3a NeBHNX YMOB CTa€ rnapasutoM.

Cnmbios cnpusie 36inbLlUeHHI0 BIOPI3HOMAHITTH, OCKINbKM BHACNIAOK TICHOMO B3aEMO3B'A3KY
MOXe (bopMyBaTUCS HOBUI OPraHiaMm 3 HOBMMW BNACTUBOCTSAMU (HanNpuKnag, NiXeHi3oBaHi
rpubun). IHKoNn 3aBAsikM CUMOIOTUYHMM BIQHOCUHAM XXWUTTHA OpPraHi3aMiB CTae MOXIVBUAM B
yMOBaXx, WO € HenpugatHMMKM  ONA CaMOCTIMHOrO  iCHyBaHHs  (Hanmpuvknag,
BECTUMEHTUepN).

Omxe, CHUMEIO3 y cy4acHOMy pO3yMiHHI € He nuwe crocobom opaaHizayii
83aEMOBIOHOCUH, a U cmpameeieto KoorepamueHoi adanmauii HecriopiOHeHux 6iocucmem y
cmabinbHy cumbiomu4yHy cucmemy 3 Hass8HUMU CmilikuMu 0608'3Ko8UMU 38'3Kkamul.

Aki ocHOBHI ¢hopmun cumbiosy?

Cy4acHi [ocnimpKeHHA pO3KpUNU Hag3BUYaAWMHO Pi3HOMAHITHUN XapakTep CUMBIOTUYHMX
BiAHOCWUH: MYTyaniCTMYHI B3aEMOBUIIOHI 1 NapasnuTUYHI 3i LWKIANWBUM BNIIMBOM, O60B'A3KOBI
obniraTHi (BUHWKaE 3anexHicTb MiXX CMMBiIOHTamMK, No3a sIKo

CaMOCTIillHE iICHYBaHHSI HEMOXIMBE) N HEOOOB'A3KOBI (haKynbTaTUBHI (KOXXHUI i3 CUMBIOHTIB
3a BICYTHOCTI IiHWOIO0 MOXe XWTWU CaMOCTIMHO), KOHTaKTHi W [OWUCTaHTHI, BHYTPILLHI
eHgocumMbBioTnyHi (y KniTmHax abo BcepeauHi opraHiaMiB) i 30BHILUHI eKTOCUMOBIOTUYHI (Ha
NMoBEepXHi Tina opraHiamiB). 3a xapakTepom B3aeMofil PO3pPi3HATb Taki OCHOBHI hopmu
cnMBio3y, AK MyTyarniam, KOMeHcarsiam i napasvTmuam.

In. 25. Npuknagn myTtyaniamy: 1 - KpabM-60KCepU 3 aKTUHIAMM B KINELWHSAX; 2 - Mypaxu
1 nonenuui

MyTyaniam - popma cumbiody, 3a KOl ChiBiCHyBaHHS € KOPUCHMM Ta O0OB'A3KOBUM AJ1S
060x cumbBioHTIB. KnacnyHum npuknagom € BiQHOCUHWU pakiB-CaMiTHUKIB 3 akTUHisMn (in.
25). Pak nepebyBae nig 3axuCTOM Xarnkux KMiTWUH akTUHIi, a MOro akTMBHICTb gornomarae
akTuHii gobyeBatm  Xy. IniocTpauieto  MyTyanisamy Takox € 0OakTtepiopmsa  Mix
a30TOIKCYHOUMMM aKTUHOBAKTEpPIAMN 1 KOPEHSIMU BiNbxu, Mikopu3a opxigen 3 rpubamu,
cniBiCHyBaHHS TEepMITIB, DKIYTUKOBUX i BakTtepin, KBITKOBUX  POCIIMH 3
KOMaxamu-3anumnoBadyaMy, B3aEMO3B'A30K MK canamMaHgpor amBiCTOMOK MASMUCTOO i
3e1eHOo BOAOPICTIO Anuentobo ambicCTOMOBO Ta iH.

In. 26. NMpuknagu komeHcaniamy: 1 - nanopoTi 1 AepeBa; 2 - aKkynu n pubu-noumaHm



KomeHcaniam - copma cumbiosy, 3a £KOI OAWH i3 CMMOIOHTIB OTPUMYE KOPUCTb BIg
CYMICHOro iCHyBaHHSl, He 3aBAawuu LwWwkoaum iHwomy. Lia dopma cumbiody ob'egHye
B3aeMogil, MNig Yac AKX KoMeHcarn MOXe OTpUMyBaTu Bif, OpraHiamy-xassiiHa He TiflbKu DKy
(akynmn 1 pubku-noumMaHu), a W 3axuCT Big BOpPOriB (PUOM-KNOYHU N aKTUHIi), AOMIBKY
(MTaxn-gynnorHisagHUKM 1 cTapi gepesa), BUMKOPUCTOBYBATU MOro0 K TPAHCMOPTHMK 3acib
(pvbu-npununanu n dYepenaxm) abo onopy (enipitHi nanopoti n gepesa) (in. 26).
KomeHcaniam moxe npoaBnsatuca y dopmax KBapTUpaHcTBa (Hanpuknag, BigknagaHHS
ripyakom ikpu B Yepenalwlky 6e33ybkm piukoBol) abo HaxnibHuuTBa (Hanpuknag, Kyku, ki

XUBYTb Y MypaLLUHUKY | BUMaHIOIOTb Ky B MypaLUOK) Ta iH.

Mapa3utnam - popma cmmbiosdy, 3a SAKOi OOUH 3 CUMOBIOHTIB OTPUMYE KOPUCTb Bif CyMICHOMO
iCHyBaHHS | 3aBgae wkoau iHwomy. Hanpuknag, ditodTopa Ha KapTtonni, JoAcbka
ackapuga B TOHKOMY KULLEYHWUKY JIFOOUHWN.

Omixe, 0CHOBHUMU ¢hopmMamu cumbioldy € MymyariiaM, KOMeHcarsiaM i napasumusm.
Aka ponb cMmMbio3y B eBonoUii?

Cnmbios - ue He nuLle TUN BIQHOCKMH MiXX OpraHiamamu i cTpaTeria agantauin, a n BaXxnuseum
marictpanbHUin Wnax GionoriyHol esontouii. TpyuBane crniBiCHyBaHHS NPOCTUX KMiTUH abo
OpraHiamiB nNpuMBENo OO0 BWHUKHEHHSA CKMagHiwmMx KW agantoBaHiwmx 6Giocuctem. Tak,
3aBASKM eHOOoCUMOBIO3y MepBIiCHUX KMiTUH 3 aepobHuMu Gaktepiamu 1 LiaHoBakTepiamu
3'9BUNNCA  eyKapioTU4YHI  KNiTUHW. 3aBAsgkM NEepBUMHHOMY CcuMOGio3y UiaHobakTepin 3
€YKapioTUYHUMK KNITUHAMW BUHUKIN rNayKogiTOBI 1 YepBOHI BOOOPOCTI Ta 3eNeHi pOCNUHM,
AKX o6'eqHylOTb y CyyacHin cuctemi eykapioTiB y rpyny Apxennactuan. BTopuHHWMIA
CcMMBiO3 eyKapioTUYHUX KNITUH 3 O[HOKMITUHHUMMK 3EMeHMMU BOOPOCTAMW MpPUBIB A0
BMHWKHEHHST €BrMeHo30M. Buxig pocnvH Ha cyxogin He 3mir 6u BigbyTncs, 9k CTBEpAXyTb
HaykoBUi, 6e3 cnmbiody pocnuH 3 rpubamu. CTpiMKke 3aBOKOBaHHSA KBITKOBUMWU POCIIMHaAMM
nnaHeTn Ta IXHE HaA3BMYarHe po3MaiTT 3HAYHOK MIpOK 3yMOBMEHO cuMBio3om 3
komaxamu. [NprBabnooyn KoMax HEKTapoOM i BUKOPUCTOBYHOUM IX SIK 3anunntoBadiB, KBITKOBI
POCNUHN Pi3KO 30INbLUMIM  edEKTMBHICTb 3anuneHHs, a Koornepauis 3 KBIiTKOBUMMU
chopmyBana B npoLeci KoeBonwLii MeTeENuKIiB, 6aKin, [Kmenis i T. 4.

Omxe, cumbio3 € MazicmparilbHUM WITSXOM MPO2pecuU8HoOIl esostoUii opaaHiyHo20 c8imy ma
36inbuweHHs1 6iopisHoMaHIimmsi rnnaHemu.



