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MOIE/IMPOBAHUE COOBIIECTB HA HAYAJIbHBIX CTAIUAX
CYKHECCHUU PACTUTEJIbHOCTHU OTBAJIOB YT'OJIBHBIX HITAXT
JOHBACCA
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OTBanbl YyroAbHBIX IIAXT 3aHMMAaIOT Oonpinne mioimanu B JloHbOacce W HaHOCAT
3HAYNTEJILHbIN 9KOJIOTUUECKUi (caHUTapHO-TUrneHndecKuii) yiep06. [TomHas nx mmksuoams
WIN XOTS Obl MOJHOIIEHHAsI PeKyJIbTUBAIIMS OCHOBHBIX KOMIIOHEHTOB 3KOCUCTEM IIpU
HACTOSIIeM KOHOMUKO-IIPABOBOM COCTOSIHUU - H€J10, BUAMMO, OTHAJeHHOTo Oymyllero.
Kpowme Toro, B Hauaje BOCCTaHOBUTEIbHOM CYKIIECCMU PACTUTEIbHOCTH Ha OTBajJaX 4acTo
BCTPEYalOTCs aJBEeHTHUBHEIE, B TOM YMCJIe M KapaHTUHHBIE BUIBI, TaKue Kak Iva xanthiifolia
Nutt., Grindelia squarrosa (Purch) Dunal, Xanthium albinum (Widd.) H.Scholz, Ailanthus
altissima (Mill.) Swingle, Stenactis annua Nees u np. B dopMupytomuxcst coob111ecTBax 3TH
BUObI MOTYT 3aHMMAaTh TOMMUHMpYIollee nonoxeHue. Harpumep, Ambrosia artemisiifolia L.
YacTo 00pasyeT MOHOBUIOBLIEC I'PYIIIMPOBKU € IIPOEKTUBHBLIM ITOKPBLITHEM CBBIIIE 80%,
MpUypOoYeHHBIE OOBIYHO K BepIIMHAM OTBaJI0B, OTKYa CeMeHa 1 aJIepreHHasl bUIblia MOTYT
Pa3HOCUTBHCS Ha 3HAUMTeNbHbIE paccTossHMs. [IpruMeHeHne XXe TeXHUYeCKUX METOMOB ISt
00pb0OBI ¢ MOTOOHBIMU SIBJICHUSIMU Ha OTBajIaX 00BIYHO HEBO3MOXKHO WM II0OKA SKOHOMUYECKHU
HelenecoobpaszHo. [lo3ToMy MepCcreKTUBHBIMU SIBJSIFOTCSI METOIbl OMOJTOTMYECKOM
pPeKyJbTUBALIMY 3KOTOIIOB OTBAJIOB 1 00phObI ¢ KApAaHTUHHBIMU U aJUIEPTeHHbIMU BUIAMU,
YTO BO3MOXKHO Ha OCHOBE M3y4YeHMS M MCIIOJIb30BaHUS 3aKOHOMEPHOCTEN MpOoTeKaHUs
CYKIIECCUHM PACTUTEIbHOTO IIOKpPOBa Ha OTBajlaX IIAXT C OTHOCUTEIbHO HEOOJbIIMMU
3aTpaTaMu. B Xone uccienoBaHuii, mpoBeneHHLIX paHee, B 1991 - 2004 rr.. ObLIO BBISIBICHO,
YTO IepBas CTagus CYKIIECCUM, B T€UEHUE KOTOPO O0ObIYHO U IIPOLIBETAIOT KapaHTUHHBIE
BUIBI, MOXKET 3aTSITMBAThCS Ha OTBaIaX 3HAYMTEIbHO JOJIbIIIe, YeM B 30HAJIBHBIX €CTECTBEHHBIX
yciioBusx [2-4, 6]. Takue mnTeIbHO CYILIECTBYIOIINE COOOIIECTBA C JOMUHNPOBAHNEM OTHO-
IIBYJIETHUKOB ObUIN TaxKe 0XapaKTepU30BaHbI KaK XpOHWYeCKH MMoHepHbIe. [Ipu aToM nHOT DA
Hab/I0naIuch HOBTOPSIOIIMECS M3MEHEHUsI OOMIIMS BUIOB CO CMEHOI NOMWHUPOBAHUS
HECKOJIbKUX BUOOB, Hampumep cMeHbl Centaurea diffusa Lam. u Echium vulgare L.. s
yIpaBjieHUs MMpoleccaMy CYKIIeCCUM paCTUTEIbHOCTH OTBAJIOB U €TI0 YCKOPEeHUSI He00X0IMMO
M3ydeHre NPUYMH TaKOTO 3aCTOSI B Pa3BUTUU M IOSBJICHUS LIMKINYECKUX KOJjeOaHMil
YUCAEHHOCTHU ocobeil. I1puBiiedeHns JaHHBIX TOJIBKO I10 CyKliecCuu 31adoTora B 3TOM cIydae
HEeOOCTaTOYHO, TaK KaK 3THUM MOXHO OOBSICHUTH TOJLKO 3aJepXXKy B pa3BUTHUM, HO HE
KojaebarenbHbIe Ipouecchl. [loaToMy Liedb HACcTOSIIETo COOOIIEeHUsI - CMOIEIMPOBATh
coo0IIIeCTBa Ha OCHOBE M3y4YeHMsI KOHKYPEHTOCIIOCOOHOCTY BUIOB Ha HAaYaJbHBIX CTAIMSIX
CYKIIECCUM PACTUTEIbLHOCTU OTBAJOB YTOJbHBIX IIAXT. DTO IIPOBOIWIN B COOTBETCTBUU CO
crenuagbHO pa3paboTaHHBIM IS 3TOTO METONOM pasdeneHus Koppeasuuii [4, 5]. PaHee
MOJIy4YeHHbIe JaHHBIE, BEPOSITHO, OTPAaXKaIOT MPOLIECC MMOCTOSTHHOTO «IIPOXOKIECHUST» depe3
dUTOLIEHO3bI OTBAJIOB BCE HOBBIX M HOBBIX BUJIOB, YTO COOTBETCTBYET TMIIOTE3€ <KOHKYPEHTHOM
JloTepen» B MPUCYTCTBUU CBOOOIHBLIX y4acTKOB [1], 1 MOXeT ObITb MCIIOJIb30BAaHO IIpU
MaTeMaTu4eCcKOM MOJEIMPOBAHUM CYKIIECCHUM.
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Puc. JluHamuka 4KMCIE€HHOCTH 3 BUIOB MHUIIMAILHBIX COOOIIECTB B HaYajle CYKIIECCUH 110
pe3yJbTaTaM MOACIMPOBaHUSI.
ITo ocm abcmuce - Toabl, O OCH OPIMHAT - YHMCISHHOCTDb BUIOB B IIPOIEHTaX OT MAaKCUMAaJIHLHO
BO3MOXKHOI;
PFII[ 1- paHHeCYKHeCCI/IOHHbIﬁ BUI, pAObl 2u3 - TIO3THECYKIIECCCMOHHLIC BUIBI.

MareMaTnyeckoe MOJeIMpOBaHIe IIMPOKO UCIIONbh30BaJIOCh HAMM paHee P N3y YeHU N
npoiiecca GopMUPOBAHUS PAaCTUTEITBHOIO OKPOBa OTBAIOB [2 - 4]. DTO M peIoKeHHbBIE
MHIEKCHl CXONCTBAa U (PUTOLIEHOTUYECKON 3HAYMMOCTHU, U PEKOHCTPYKIIMS ITOCIIEO0-
BaTeJIbHOCTU IMPOTEKAHUS CYKIIECCUM OpIMHALIMOHHBIM METOIOM, KOTOpask OTHOCHUTCS K
00J1aCTA 3MITMPUKO-CTATUCTUYECKOTO MOIEIUpOBaHUs [7], MO3BOJISIOLIETO OTBETUTh Ha
BOIIPOC «KaK?».

IIpu oTBeTE Ha BOIIPOC «TI0YeMY?» U3y4eHHOCTh IIPOCTPAHCTBEHHOM 1 QYHKIIMOHAILHOMI
CTPYKTYPhI PaCTUTEILHOCTH OTBAJIOB 1 OCOOEHHOCTEl ee NTMHAMUKHY ITO3BOJISIET UCIIOIb30BaTh
IUISI 13ydeHust GOpMUPOBAHUS paCTUTEILHOCTHY OTBAJIOB U ApyTre GOpMbl MaTEMaTUYECKOTO
MoneaupoBaHus. s 3Toro B JaHHOM CTaTbe MpeajaraeTcsl MOJIedb CYKIIECCUU C YYETOM
MIPOCTPAHCTBEHHOT'O paclpelieieHNsT BUIOB, MEXKBUIOBBIX B3aMOOTHOIIEHNH, TUHAMUKU
coctaBa U 1p. Mogenb npencTapisieT coO00il CUCTeMy YpaBHEHUIA B KOHEUHBIX Pa3HOCTSIX,
MOCTpOeHAa Ha mMprHIIMIaXx MapKOBCKUX 1ieNell 1 He MMeeT 3aMKHYTHIX pelleHnin. Ee MoXXHO
OTHECTH K MOJEJISIM aHAJINTUYECKOTO KJlacca, a IMpU pacllipeHU KOJIMYECTBa OIUChIBAEMbIX
BUIOB IO peaJibHO CYIIECTBYIOIIEro MCIOIb30BaTh M WISl UMUTALMOHHOIO MOIEIMPOBAHUS.
K ToMy ke B HEKOTOPBIX IMOHEPHKIX COO0IIECTBAaX OTBAJIOB KOJUYECTBO BUIOB COCTABISIET
3 - 5, 4TO yKIIadpIBaeTCs B paMKHU pa3paboTaHHOI MOIen. AHAJIOTUYHBIM 00pa3oM IIPOTEeKaeT
CyKIIeCCHSI Ha MHOT'MX IIPOMBIIIEHHO OITYCTHIHEHHBIX 3€MJISIX, TIe M3HadaJabHO 3adaeTcs
JKECTKUM 3KOTOIMMYECKUI 0TOOP ¢ MOCTeNeHHbIM N3MeHeHeM ycinoBuii. IloaToMy naHHYIO
MOJIeJIb MOXKHO paccMaTpHUBaTh KaK OXBAThIBAIOIIYIO BCE TaKME CIIy4aeB.
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B ocHOBY Monenm mojioxkeHa cricTeMa ypaBHeHI I, KOTOphIe OMMCHIBAIOT M3MEHEHE YKCIIa
oco0eii BUIIOB B 3aBMCUMOCTH OT KOJIMYEeCTBA CBOOOIHOTO MECTa, KOJIMUECTBEHHOI'O YUacCTHsI
KaXIOoTO BAJa W MEXBUIOBBIX B3aMMOIENCTBUII ITyTeM BBEISHMS COOTBETCTBYIOIINX
KoadPpumeHToB. 3MeHeHre YCIOBUIA SKOTOIA U CTPYKTYPhl B3aMMOOTHOIIIEHUI B (pUTO-
IIEHO3aX OTpaxkaeTcs HaIllpaBJIeHHLIM BpeMEeHHBIM ApeiidoM 3TuxX K03 UINEHTOB.
MeXBUIOBbBIE CBSI3U YUYUTHIBAIOTCS BBEAECHMEM UIEHOB, OTpaKaIOIMX BIMSIHIE NPYTHX BUIOB
Ha BO300HOBJICHME NAHHOTO BHaa. Pe3ynbTaT BBIUMCIIEHUS, TAKUM 00Opa3oM, 3aBUCUT OT
MpeIIeCTBYIONIEro pacipeaeieHsl BUI0B 1 YCIOBUI 3KoToMa Ha naHHOM aTare. [loatomy
IIPH pacyeTe Pe3yIBTaTOB ISl KAKOTO-TO 3aJaHHOT'O 3Talla pa3BUTHUS TPeOyeTCsT BLITIOHEHIIE
pacueTa pesyJibTaTa IJisl BCeX MpeallecTBYOIIX CTaIuiA.

Bun 1 Ha pucyHke mnpencraBiseT co00# BUI, TOJEPAaHTHBIN K YCIOBUSIM SKOTONA WA
MePBLIA ITOCETUBIIMIICS BUI U cpa3y WM K MOMEHTY NOSIBJIEHUS BUIOB 2 U 3 JOCTUTAIOIINI
BBICOKOTO o0wms. B HampaBieHur ocu abCHKCC IMPOUCXOIUAT CMEHA ITOKOJIEHMIA, COIpO-
BOKIAIOIIASICS ITOCTENEHHBIM M3MEeHEHEM YCI0BMI SKOTOMa, YTO 0OBIYHO HabJronaeTcs Ha
OTBaJIaX IPU CyKIIecCuy 31aOTOIOB MOCIIe IIPeKpallleHnsT OKACISCHNS IIOPOIbI.

IIpu mpoBepKe BO3MOXHOCTU MOIEIMPOBAHMS TIpollecca pa3BUTHSI COOOIECTBa U3
HECKOJIbKMX BHUIOB NBYJIETHUKOB (K03 PUIIMEHTHI B3SITHl ITPOM3BOJIbHEIE), TMHAMUKA
KOTOPBIX OMMCHLIBAETCSI 3TUM YpaBHEHMEM, MOJIYy4YeHHbIe KpUBbIe MMEIOT CTYIIeHYaThlil
xapakTep (CM. pHC.), YTO COOTBETCTBYeT HaOMIOTAaBIIMMCSI IIMKINYECKUM KojJebaHUSIM
YUCJIEHHOCTU M paHee ONMKMCAaHHOMY KackamHoMy 3(ddeKkTy B cykieccuu (UTOLIEHO30B
otBajnoB [2, 3]. XoTg B MoIenb He BBeIeHBI WICHBI, OTpaskaiollne B3aMMOIeHCTBIE
(duToreHO3a ¢ 3KOTONOM, OIKCaHHOE ITpY GOPMUPOBAHUY KackaaHoro 3ddekTa, nosipieHue
CTYIEHUYAaTOro XapakTepa B OJUHAMUKE BUIOB TOBOPUT O JOCTATOYHOM CHJIe ONHUX MeEXK-
BUIOBBIX B3aMONEHCTBUI WIS pa3BUTUS KacKagHoro a¢ddekra B mpoiecce GopMUPOBaHUS
COOOIIEeCTB NP COXpaHSIOIIEMCS WIN CTabMIbHO IpelidyrolieM ypoBHE ImapaMeTpoB
snadoTora.

IIpu paccMoOTpeHUM KPUBBIX YMCIEHHOCTH BUIOB 2 1 3 3aMeTeH CIOBUT MUKOB OOWINS
STUX BUIOB OTHOCUTEILHO APYT APYTa, TO €CTh NaKe MOJIOXKUTEIbHAS CBSI3b IBYX BUIOB MOXKET
MIPUBOIUTH K KOjIeOaTeIbHOM CMeHe X O0MIIHSI.

Kpome Toro, B KoHlle rpaduka HabirogaeTcsl mornepeMeHHOe TOMUHUPOBAHUE TO
MCXOIHOT0 B1Ia, TO BUmoB 2 1 3. [Ipu cratmpoBaHNA YCIIOBUI 3KOTOIA 3TO MOXKET IIPUBECTU
K IJIATEeNbHBIM KoJeOaHUSIM, KaK 3TO ObLIO OTMEUYEHO IS COOOIIECTB OTBAJIOB paHee [5].
TakuM ob6pa3oMm, XOTs McCaeIOBaHNe CYKIIECCUM C IIOMOIIBIO TaHHOM MOIEIN HaXOmsITCs B
HavyaJIbHOW CTaIuu, HO YK€ €CTh OCHOBaHUSI TOBOPUTH O €€ pab0TOCIIOCOOHOCTH, COOTBETCTBUU
MOJEINpPyeMOMY 00BEKTY 110 3TOMY ITapaMeTpy.

TaknM o0pa3oM, MOIeIMpPOBaHNUE CYKIIECCMOHHON OUHAMUKM YMCJIEHHOCTU BHUIOB
CHCTEMOI Pa3HOCTHBIX ypaBHEHMI MO3BOJISIET MOJIYUYUTh MepUOAUIECKUEe KoaebaHMs
YHMCIEHHOCTH BUIOB, MONO0HBIe HAOMIOMABIIMMCS Ha peaJbHBIX 00beKkTax. Takke 3TUM
MOATBEPXKIAIOTCS paHee BhICKa3aHHOEe IPeAIoIoXKeHe 0 KacKagHoM 3 deKTe CyKIecCun
OTBAaJIOB YTOJILHBIX IIIAXT, YTO ITO3BOJISIET IIPUBJIEYh JAHHBIN ITOIXO0I Y MOJIOXKEHMS], JIesKalllre
B OCHOBE COCTAaBJICHMSI YpaBHEHUI, IJII O0OBSICHEHMS IIPOIECCOB MEKBUIOBBIX B3aMMO-
IefCcTBUI 1 IIPOTHO3UPOBAHUS PEe3YyIbTATOB CYKIECCHMM M IIOCIENCTBUN ompeeeHHbIX
BMeIIIaTeJIbCTB B Hee, TO €CTh MOSIBISIETCS BO3MOXHOCTh HEKOTOPOTO YIIPABICHUS €10.
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MOJIEJIUPOBAHUE COOBIIECTB HA HAYAJIbHBIX CTAIUAX CYKIIECCHUHN
PACTUTEJIbHOCTH OTBAJIOB YT'OJIbHBIX IITAXT JOHBACCA

C.I1. 2KykoB
Honeuxwuii 6otannuyeckuit can HAH YkpauHbt

IIpoBeneHo MoaenupoBaHWe MAJOBUIOBBLIX T'PYNIIMPOBOK Ha HAYyalbHBIX CTAIUSX MEPBUYHON CYKIIECCUM
PACTUTELHOCTH OTBAJIOB YTOJBHBIX IIaxT. Momenab MpeacTapisieT coboil cucTteMy ypaBHEHUI B KOHEUHBIX
Pa3HOCTSIX, KO9DODOUIIMEHTHI TPU WieHaX OTPaKarOT IMOJIOKUTEIbHbIE WM OTpUIaTelbHble B3aMOIENCTBUS
BuI0B. Ha Monenu mosyyeHbl mepruonudyeckue KojaebaHus: YUCIeHHOCTY BUIOB, HaOIIOIaBIIMeCs U Ha pealbHbIX
00BeKTax. DTO MOXKHO paclieHMBATh KaK IOATBEPXKIeHE MPearoloXeHNil 0 KackaTHoM 3¢ deKTe CyKliecCun
OTBAJIOB YTOJbHBIX IIIAXT, YTO IO3BOJISIET MPUBJIeYb NaHHBIN MOIXOM W TOJOXEHUs, JieXalllie B OCHOBE
COCTaBJIEHUSI ypaBHEHUH, U151 00BSICHEHNS TTPOLIECCOB Pa3BUTHUS COOOIIECTB M IIPOTHO3UPOBAHUS PE3YIBTaTOB
CYKIIeCCUH U TTOCNIEACTBUI OTpenesieHHbIX BMEIIATeIbCTB B Hee, TO €CTh MOSIBIISIETCS] BO3MOXKHOCTh HEKOTOPOT'O
yIIpaBJIeHUS €1o.
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MODELING OF PLANT COMMUNITIES IN INITIAL STAGES OF VEGETATION SUCCESSION OF
COAL MINE DUMPS IN DONBASS

S.P. Zhukov
The Donetsk Botanical Garden, Nat. Acad. Sci. of Ukraine

Modeling of small-specific groups has been conducted in initial stages of primary succession of vegetation of coal
mine dumps. The model represents a system of equations in ultimate differences. Member coefficients reflect
positive and negative interactions between plant species. Periodic fluctuations of the species number were obtained
on the model. These fluctuations have been observed on real objects as well. This can be regarded as a confirmation
of suppositions about cascade effect of coal mine dumps succession enabling to use this approach and propositions,
which are the basis of working out the equations, for explaining the processes of plant communities development
and for forecasting the results of succession and the consequences of interference into it. Thus, there appears a
possibility of a certain control over the succession.

74 ISSN 1728-6204 ITpombiienHas 6otanuka. 2005, Boim. 5



