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AHHOTALUSA:

Bonopociu 0061agat0T BBICOKMM TOTEHIIMAIOM JUArHOCTUYECKONW HHQpOpMAIIUH.
Hcnonp3oBanne BOJOPOCICH KaK OMOWHIAMKATOPOB BOIHBIX M TIOYBEHHBIX JKOCHCTEM,
ABJISIETCSL YK€ JIaBHO YcCTosiBIIeWca mpakTuko. OpHaKo NpUMEHEHHE SNU(UTHBIX
BOJIOPOCIIEN IS ATHUX LEJEH €IlIe HE PacnpoCTPaHEHO. B CBI3M € 3TUM H3y4YCHHE
BO3MOXXHOCTH HCIOJIb30BaHMUS HA3EMHBIX AMUMUTHBIX BOJOPOCIEBHIX IIEHO30B B IIENIAX
HKOJIOTHYECKOTO MOHUTOPHUHTA SIBJISIETCS] OUYEHb aKTYyaJIbHBIM.

[enpro Hame paboThl OBLIO YCTAHOBUTH BO3MOXKHOCTh MCIIOIB30BaHUS AMTU(UTHBIX
BOJIOPOCIIEH JIJIi MOHHUTOPHHTA OKpYyXaromed cpeipl. B paMkax 3amaHHON 1enu ObLId
MOCTAaBJICHBI CIEAYIOLINE 3a1a4H:

1. [logoOpathk ycioBusi, omnTUMalbHble sl cOopa 0Opas3loB BOAOPOCIEH,
HEO0OXOIMMBIX JIJIsl OIICHKU KaueCTBa OKPYKaroIe cpeibl

2. OnpenenuTh BUIOBOM COCTaB BOJOPOCIIEBBIX HAJIETOB JEPEBHEB, PACTYIIUX
KaKk B YCJIOBHUSX YHCTOTO BO3[yXa, TaK W 3arpsA3HEHHOTO BBIXJIOMHBIMU Ta3aMu
aBTOMOOMIEH

3. OneHuTh pasHUIy MEXAY BOJOPOCICBBIMH COOOIIECTBAMH, PACTYIIMMH B
Pa3HBIX YCIOBUSIX OOMTaHUS

4, Ha ocHOBe MOJIy4eHHBIX PE3yJIbTaTOB, ONPEACIUTh MMapaMeTPhl, IO KOTOPHIM
MO>KHO OIICHMBATh KaueCTBO BO3yXa
[IpoOb1 oTOMpasin B MecTax ¢ pa3HbIM YPOBHEM aHTPOIIOI€HHOW Harpy3ku B r. JyOHe,
MockoBckoi obnactu (27 Touek), okoio aepeBHu Cperiuiia, OCTalIKOBCKOTO paiioHa (5
TO4eK), TBepckoil obiacTu U B My3ee-ycanapbe MuxaitnoBckoe, IIckoBckoit obmactu (4
Touku). B omHO#l Touke cOopa cobupanu o 3 npoOwl ¢ 3 aepeBbeB. bbul MpoBeneH
KaueCTBEHHBI M KOJIMUYECCTBCHHBIN aHAIN3 aJIbrOIICHO30B, a TAKXKE OMPEACIICHBI 3HAUCHUS
KUCIIOTHOCTU KOPBI J€peBbeB —DOpOPUTOB B 3aBUCUMOCTH OT YCJIOBMM OcBelieHus. B
xo/ie paboThl HaMHM ObUI MPOAHAIU3UPOBAH POJOBON COCTAB BOJOPOCIEBHIX HAJIETOB,
oOpa3oBaHHBIE Ha JCPEBbIX €M OOBIKHOBCHHOM, COCHBI OOBIKHOBEHHOW W Oepe3bl
NOBUCJIONW. bBBUIO yYCTaHOBIEHO, YTO CYIIECTBYET JOCTOBEpHAs pa3HUIA MEXKIY
aJIbIOLIEHO3aMHU SKOTOIOB C PA3HOM CTEMEHBIO AHTPOINOIEHHON HArpy3Ku. DTO TOBOPUT O

TOM, 4TO BHI/I(I)I/ITHBIG BOJOPOCIIM MOI'YT HCIIOJB30BATLCA, HApAOAy C J'IHIHElfIHHKElMH, JIIs



OLICHKM KadecTBa BO3Ayxa. IIpw 3TOM KOJMYECTBEHHBIM aHAIU3 Pa3paCTaHUU TUIIUYHO
HazeMHOU Bojopociu Trentepolia umbrina mokasan, 4To e€e pacrpocTpaHeHue OOoJbIe
3aBUCUT OT OCBEIICHHOCTH CTBOJIOB, Y€M OT OJHM30CTH K TpOe3kKel dacTu. MBI MOXeM
CKa3aTh, UTO PA3BUTHE BOJOPOCIEBBIX IIEHO30B HA KOPE JEPEBHEB 3aBUCUT OT LIETIOTO psijia
(bakTOpOB, KOTOpPHIE HAJAO YUYUTHIBAaTh NpPU pa3pabOTKe METOJAOB OWOWHIUKAIUUA MU

6I/IOMOHI/ITOpI/IHFa C UCII0JIb30BAHUCM 9THX OPIraHHU3MOB.

BBE/IEHHUE

AxmyanoHocme pabOThl COCTOUT B TOM, YTO YU€HBIE TOJIBKO HEAABHO HAYaJld U3y4aTh
BOIIPOC  MCHOJB30BaHUS JMU(UTHBIX BOJOPOCIEH B KayecTBE OHWOMHIUKATOPOB.
OnuduTHbIE BOAOPOCIH, B CBOIO OuYepeab, OOJaAAlOT BBICOKMM MHOTEHIMAIOM
IUarHoctuyeckod uHpopmanuu. beicTpas peakuus Ha HW3MEHEHHE 3KOJOTMYECKOU
CUTyalllH, BBICOKAas YyBCTBUTEJIBHOCTh HEKOTOPBIX BUJOB K PA3JIUYHBIM TOKCHHAM, a
TaKXe€ CHOCOOHOCTh MX aKKyMYJIMpPOBaTh JENIAlOT 3TH OPraHu3Mbl NEPCIEKTHBHBIMU
00BEKTaMM 11715l OLICHKU YPOBHEW 3arpsi3HEHUS.

IIpobnema uccnenoBaHus B JaHHON paboTe, 3aKII0YAETCA B TOM, YTO HCIOJIb30BaHUE
BOJOpOCIIel KaK OMOMHIMKATOPOB BOAHBIX U MTOUYBEHHBIX IKOCUCTEM, SIBIISIETCS yKE 1aBHO
yCTOsBIIEHCS NpakTUKOH. OgHaKo NmpUMEHEHUEe AMUQGUTHBIX BOJIOPOCHEH A OLUEHKH
KauecTBa BO3/lyXa €lIe HE TaK paclpOCTPaHEHO.

l'unomesa wnamel paboOThI: 3MUGUTHBIE BOJOPOCIM MOXKHO HCHOJIB30BATh IS

OMOMOHHUTOPHUHIA BO3yXa.

Heab0 Hameir padoTbl OBLIO YCTAHOBUTH BO3MOYKHOCTH HCIIOJIb30BAHUSA
AMU(PUTHBIX BOAOPOCIEi 151 MOHUTOPUHTA OKPY:KalolIeil cpeabl.

B pamkax 3aganHOM 1111 ObUTH MOCTABIICHBI CIIETYIOIINE 3a0auu:

1. [TogoOpath ycioBus, omnTUMalbHbIe s cOopa 0Opas3IoB BOAOPOCIEH,
HEOOXOIMMBIX JIJIsl OIICHKU KaueCTBa OKPYKAIOIIEH CpeIbl

2. OnpenenuTh BUIOBOM COCTAaB BOJOPOCIIEBBIX HAJETOB JIEPEBHEB, PACTYIIUX
KaKk B YCIOBHSAX YHCTOTO BO3/yXa, TaK W 3arpsS3HEHHOTO BBIXJIONMHBIMU Ta3aMH

aBTOMOOMJIEH



3. OneHuTh pa3HUIly MEXIY BOJOPOCIEBBIMH COOOIIECTBAMHU, PACTYIIMMU B
Pa3HBIX YCIOBHUSAX OOMTaHUS
4. Ha ocHOBe moy4eHHBIX Pe3yibTaTOB, ONPEAEINUTD ITAPAMETPHI, IO KOTOPBIM

MOJXHO OLCHMUBATH KAYCCTBO BO31yXa

1. OB30P JINTEPATYPbI

1.1. MOHUTOPHHT OKPYKAKIIE# cpeabl

Metoabl GMOJIOTHYECKOTO KOHTPOJIS OLEHUBAIOT U3MEHEHUS TTapaMeTpOB CPEJIbl 0
HAJIUYUIO, )KM3HECHOCOOHOCTH M TMOBEICHHUI0 OPraHM3MOB, YCTAHABJIMBAIOT CTENEHb HUX
3arpsi3HEHHOCTU U COCTOsIHUE OMO1IeH030B. CoueTaHue METOJIOB XMMHYECKOT0 aHallu3a C
OMOJIOTMYECKUMH SIBJIIETCSI OCHOBOM MOHUTOPHHIA 32 COCTOSIHUEM OKPY KaIOIIeH Cpeibl U
HEOOXOIMMO I TPOrHO3a e¢ HM3MEHEeHUWH. B OHoJornyeckoM KOHTpPOJE paziuyaroT
ouorecTupoBaHue, OMOMHIUKALIMIO U OMOMOHUTOPHUHT. bruotecTupoBanue — onepaTuBHBIN
METOJ, MpPSIMOM OLICHKU JIEUCTBUS TOKCHUYECKUX BEIIECTB MYyTEM 3KCIEPUMEHTAIBHOTO
ompeneneHuss (0OBIYHO B JIAOOPATOPHBIX YCIOBHSIX) HAa KUBbIE OPraHU3MBI, TakK
Ha3bIBa€MbI€ TECT-OOBEKThl. BHOMHAMKAIIMS — KOMILJIEKCHAsl OIlEHKAa WHTEHCUBHOCTU U
MOCJICACTBUNA JITUTEIBHOTO 3arpsi3HEHUS] OKpYKarolleld Cpelbl WIM JAp. BO3JACHCTBUS Ha
HEe MO0 HAJIMYUIO WHJIUKATOPHBIX OPraHU3MOB U MX COCTOSIHUIO. BUOMOHUTOpHHI — 3TO
MOCTOSIHHBIA ~ KOHTPOJIb, BKJIIOYAIONIMKA KaK METOJbl OMOMHAMKALUM, TaK U
OMOTEeCTUPOBAHUS, 32 COCTOSIHUEM IKOCHUCTEM MO OMOJOTHYECKUM IapaMeTpam COTJIacHO
3apaHee pa3pa0OTaHHON U YETKO OCYIIECTBIISIEMOM MPOrpaMMe MOJIEBBIX U Ja00PATOPHBIX
UCCIIEIOBAaHUM, TIpU KOTOPBIX MPOBOAUTCA TaKKe€ KOJUYECTBEHHOE HU3MEpPEHUE
nokasareneil. OCHOBHOE MPEUMYIIECTBO OMOMOHMTOPUHIA — KOMIUIEKCHAs OIICHKa
KauecTBa OKPYXAIOIIEeH Cpeabl M CTENEeHH €€ 3arps3HEHUs] MO COCTOSHUIO OMOTHI Ha
pPa3HBIX YPOBHSIX OpraHu3aluu KuUBOW Matepud. [lomGop opraHusmMoB IS
OMOMOHUTOPHUHIA SBJISIETCS AaKTyaJbHOW M TEpPCHEeKTHUBHOM 3ajauell COBPEMEHHOMU

OHOJIOTHH.



1.2. DnuduTHBIE BOAOPOCIHN

OnuduTHbIE BOAOPOCIH KaK KOMIIOHEHT OHMOTHI JAPEBECHOTO pACTeHHs - OJHA W3
CaMbIX MaJIOM3yYEHHBIX IKOJOTUYECKUX rpymnn Bopopocieid. Caabo BBISBICHO BHAOBOE
pazHooOpasue; (akTHYeCKU HET CBEICHHH 00 HMX B3aUMOOTHOIICHHUSX ¢ (opodutom
(MOpOAON-X03SIMHOM) U C IPYTUMHU OpTaHU3MaMu, OOUTAIOIKUMU Ha HeM. M3BeCTHO, UTO B
CTpaHax ¢ YMEPEHHBIM KIIMMAaTOM HETMOCPEACTBEHHOE BIUSHUE, OKa3bIBaeMOE AMUPUTAMU
Ha QopoduTt, HeBenuko. C Apyro CTOPOHBI, U3BECTHO O OOJBIIONW POIM BOJOPOCICH B
DKOCHUCTEMAaxX, TaK KaK OHM SBJISIOTCS TOCTABIIMKAMHU BEIIECTB PA3TUYHON MPUPOIBI,
CIIy’aT HavyaJioM Tpo(dHUuecKux Iernen, 1eHTpaMu o0pa3oBaHusi MUKPOOHBIX acCcOIMalui
¥ BBICTYNAIOT KaK aHTaroHMCThl (uromaroreHHoil ¢uopsll. Tomrepbax M.M. (1969)>2
paccmaTpuBai 3MU(PUTU3M BOAOPOCIEH Kak NPUMHUTHBHYIO (opmy cumMOHO3a, IpH
KOTOPOHM MEX]ly YY4aCTHUKaMH yCTaHABJIMBAIOTCS OYEHb HENPOYHbIE U KPATKOBPEMEHHbBIE

B3aNMOCBS3H.

Bungoii coctaB anMPUTHBIX aJbrOrpyHIMPOBOK OMPENETAETCS KOMIIJIEKCOM JIaHAIA
(PTHO-IKOJIOTMYECKHUX YCIIOBUI OOUTAHMS U CBOMCTBaMU cyOcTpaTa
CBOEOOpa3reM KOpbI APEBECHBIX WM KYyCTapHUKOBBIX 1opoa. Ha pasButue Bopopocieit
MoxeT BiuATH pH xopbl. pH kopsl Oepe3bl B yUCThIX OuoTomnax cocrasiser 4,1 -4.3, HO
IpHM 3arpsA3HEHUM JOPOKHOW IbUIBID CHmKaercs 10 3,5. (Mpsxkwururosa, 2009)3,
EcrectBeHHO, Takue KojeOaHHS KHCIOTHOCTM MOTYT IPUBOAUTh K CYKLECUHU
albrolieHo30B. boree TOro, xapakrep HSTUX HM3MEHEHUM OyJeT 3aBUCETh OT THIA

sarpssHennii (Jy6osuk, 2009)%,

1 ¥Kn3Hb pacTenuit, 3 Tom, n/p Fronnepbaxa

2Tonnep6bax M.M., lLtnHa 3.M. MouseHHble Bogopocan, 1969

3 Npwurutosa [.M., Kapataesa E.U., Kopunkos E.C. KNCAOTHOCTb KOPbl OCHOBHbIX 1€CO06PasyoLmnX NoOpoy,
KpacHocamapcKoro 1ecHoro maccmsa v *uryn€ésckoro rocsanoseaHuka um. U. W. CnpbirnHa // CamapcKas JlyKa: npobiembl
pernoHanbHow 1 rnobanbHol skonorum, 2009, T.18, Ne3, ¢ 153-160

4 Ny6osuK W.E., KnumuHa W.M., CmnpHosa H.I. BAMAHWe aHTPONOreHHoro Bo34eicTBUA BOAOPONOCAEN B MOYBEHHOM 1
Ha3emHo-Bo3AayLIHOM cpeae// BectHuk OlY, Ne6, 2009
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2. METOIbI UCCJIEJOBAHUSA

Obvekm uccnedoganusi: SNUQUTHBIE BOJOPOCIH, MPOU3PACTAIONIME Ha €U
OOBIKHOBEHHOM, COCHE OOBIKHOBEHHOH, Oepe3e moBuCION. McciemoBanne mMpoOBOAMIN C
mapTta 2020 no okTs16ps 2022 roxa.

Pationer  uccneooseanus. 1lpoObl oTOMpanm B MecTax C pa3HbIM YPOBHEM
aHTPOIIOTeHHOU Harpy3ku B T. JlyOne, MockoBckoi obmactu (27 To4yek), OKOJIO Ie€pEBHU
Ceernuna, OcTamkoBckoro paiiona (5 touek), TBepckoit obimactu u B My3ee-ycaab0e
Muxaiinosckoe, IIckoBckoit obnactu (4 Touku). B onHoil Touke cOopa cobupanu no 3
poOsI ¢ 3 1epeBbHEB.

B JlyOHe ObuiM mpoaHaM3UPOBAHBI BOJOPOCIEBbIE COOOIIECTBA, MPOU3PACTAIOIINE
KaK B 30HE MHTEHCUBHOIO aHTPONOTeHHOro Bo3aehcTBus (11 Todek), B OTHOCUTEIHHO
guCThIX OnoTonax (8 Touku) U B unctoi 30He (8 Touek). To ecTh mpeacTaBiIeHHbIE HAMU
JaHHBIE OTBEYAIOT YCIOBUSM Npe3eHTaTuBHOCTH (cM [Ipunoxenue 1, puc.l).

Memoouka omb6op npo6. Pazpactanusi Snu(UTHBIX BOJOPOCIEH OMpPENeNsin Io
XapaKTEpPHOMY 3€JICHOMY, WJIM KOPUYHEBOMY, HajleTy Ha Kope nepeBbeB. C HapyKHOM
YacTH KOPKM aKKypaTHO HOKOM Cpe3alid y4acTok 2* 3 cm, Tak, 4YTOObl HE MOBPEIUTH
Oosee TIIyOOKHE CJIOU KOpBI, KOTOPBIE COCTOSIT U3 JKUBBIX TKaHeW. Muxpockonuueckuii
ananu3 o06pazyos. MUKpPOCKONMYECKUNA aHanu3 oO0pa3loB MPOBOAWIM C MOMOUIBIO
mukpockona buomen 2. s ¢portorpadupoBanms HCIOIb30BaIM cMapT(OH, KOTOPHINA ObLI
CMOHTHUPOBAaH C MHUKPOCKOIIOM C TIOMOINIbIO CHENHaTIbHOM Hacalaku. Bopopociu
onpenesuid ¢ nomombso «Onpenennrenss MpecHOBOAHBIX Bopopociern CCCP», Bein 4
(IunatomoBsie Bogopocnu), Beil 5 (JKenro-3enensie Bojgopociu), BbIN.8-11 (3eneHsie
BOZIOPOCIN)°, a Takxke 0a3bl JaHHBIX 1O Bojopocism Algaebase.org®. Jlns Bu3yanbHOM
OLICHKM PACHpPOCTPAHEHHOCTH BOJOPOCIH HCIONb30BaJIM CTAHAAPTHBIE Kbl IS
OMOMHIMKAIIMY C TOMOIIBLIO BOLOPOCIIEit.’

s konuuecmeennoco aumanuza paspacTaHui Bojmopociu Trentepolia umbrina

BOJIOPOCJIEBBIN HAJET COCKAOIMBAIIM ¢ KOPHI IIomanso 1 cm?, passoaunu kiuetku 0,5 M

> OnpepgennTens NPecHoBOAHbIX Bogopocneit CCCP, M.-1951-1983

6 https://www.algaebase.org

7 BUOMOHUTOPUHT COCTOAHMA OKpPYXKatoLLei cpeabl: ydebHoe nocobue /Moa. pea. npod. U.C. BentoueHko, npod. E.B.
depoHeHkKo, npod. A.B.CmarnHa. — KpacHogap: Kyblray, 2014. - 153 ¢
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BOJBI M TOJCYMTHIBAIIM KOJIMYECTBO KJIETOK M3 cycreH3nu B kamepe [opsepa. [loacuer
BEJIM B Mperaparax, MPUroTOBICHHBIX U3 TPEX pa3HbIX MPo0, 3aTeM BBIYUCIISUIN CPEIHIO0
BennuuHy ¢ nomonisio MS Exel u SigmaPlot.

Onpeodenenue pH xopvl Oepesves ( no Hpocueumosoii .M, 2009)% . 1 r kopsl
3anuBayv 10 MJ1 AUCTUIITMPOBAHHOM BOJIBI M HACTAUBAJIA B Te€UCHUU 3 qHEN. [TonydyeHHbIN
AKCTpaKT prsibTpoBanu u onpeaensau ero pH ¢ momonisio pH-meTpa Rovato ¢ TouHoCThIO

u3mepenus 10 0,01 enunu.

3. PE3YJIBTATbBI
3.1. buopa3znooOpa3ue 3MMUPUTHBIX AJIbIOLEHO30B B 3aBUCUMOCTH OT YCJIOBH U
NMPOU3PACTAHUN IepeBbeB

Ha nmepBom sTamne Haiero ucciieJoBaHus Mbl MOJ00paIi ONTUMAJIbHBIE YCIOBHS IS
cbopa u aHanuza 00pas3oB AMUPUTHBIX Bogopociield. K HuM oTHOcATcsa: cOOp Ha BBICOTE
30-50 cm, KoTOpasi ompezenseTcs BUIOM JIepeBa, U YBIAKHEHUE 32 HECKOJIBKO YacoB JI0
MUKPOCKOITUPOBAHUS

Hamu Obuin mpoaHaIM3UpPOBAHBI AJBIOLIEHO3bI KOPBI €711 OOBIKHOBEHHOW, COCHBI
OOBIKHOBEHHOM M Oepe3bl MOBUCIION B uepTe ropoja JlyOHsI.

BonopocneBsie coobiiectBa enu B JECHOM 30HE W Ha yiMiax ropoga (puc.2,
[Ipunoxenue 2, Tabnl) pasutenbHO OTAWYANIUCh. BuIOBOW cocTaB BOJIOpOCIEH,
oOUTAIMMUX HA KOPE JEPEBHEB, PACTYIIMX B YCIOBHUSX 3arpsi3HEHHOTO BO3/yXa, ObLI
ropazno Ooraye, 4yeM B albroOlleHO3aX, OOpa3oBaHHBIX B JiIeCHOM cpene. Tam Obuin
0OHapy>KEHbI MPEICTABUTENN 9 POJOB BOJOPOCIEH, OTHOCAIIUXCA K 3 oT/enaM (3eeHbIe,
XKento-3enennle, JuaromoBbie). JIOMUHHPYIOUIUMU BOAOPOCISIMH B ANUMUTHBIX

cooOIecTBax ropojia ObuIH npecTaBuTeau pooB CTuxokokk u Tabemwsapus (puc.2A).

8 Upskurutosa .M., Kapartaesa E.WN., Kopumnkos E.C. KNCAOTHOCTb KOPbl OCHOBHbIX J1eCO06pa3syIoLLMX MOPoy,
KpacHocamapcKoro 1ecHoro maccmsa v *urynésckoro rocsanoseaHuka um. U. U. CnpbirnHa // Camapckan Jlyka: npobiembl
pernoHanbHow 1 rnobanbHol akonorum, 2009, T.18, Ne3, ¢ 153-160
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Puc.2. YacTora BcTpeyaeMOCTH pOIOB BOJOPOCIEH, pacTyIUX Ha Kope enu (A),
cocubl (b) u 6epessl (B) B Topojickoii (cuHUE CTONOIBI) U JIECHOU cpenie (KpacHbIe

CTOJIOIIBI)



[IpuMeuartenbHO, 4YTO B 3TUX 00Opasliax O0CTaTOYHO YaCTO BCTPEYAIUCh BOJOPOCTU
ponoB I'erepokokkyc u Jlmaroma, KOTOpbIE TP OMOMOHHTOPUHTE BOJHBIX IKOCHCTEM
SBJISIFOTCS TTOKA3aTeNIIMU YACTOTHI BOJJOEMOB.

B 10 ke Bpemsi, Ha KOpe JIepeBhEB, PACTYIIUX B JieCy, ObUIM BCTPEUYEHBI BOJOPOCITH
TOJIBKO TPEX POJIOB, JOMUHUPYIOMUM cpeau HuxX Obul [lneBpokokk). [Ipu aTOM pasButue
cOOCTBEHHO 3€JIEHOr0 HajeTa Ha JIepeBbsiX ObUIo Oosiee mHTeHCHBHBIM (IIpunoxenue 2,
puc.l), T.e. KOTUIECTBEHHO BOIOPOCIEH OBLIO OOJBIIIE UMEHHO TaM.

OO6murast kapTUHA pa3IUYHil B adbroOlIEHO3aX, PACTyIIMX HAa COCHE B TOPOJIC U B JIECy,
Obuta mpumepHo Takou ke (IIpunoxkenuwe 2, Ta6nl): BUIOBOM cocTaB BOJOpOCieH B
ropojie ObUT BhIIIE, YeM B JieCHOU 30HE (puc.2b). 310 pazHooOpaszue 10CTUranoch 3a CYeT
BKJIFOUEHHE B COOOIIECTBO JHMAaTOMOBBIX Bojopociel pomoB Tabemmspus, HaBukyna,
JHuatoma. [1pu 3TOM po/10BOIi COCTAB BOJOPOCIEBBIX HAJIETOB HA COCHE ObLT HIKE, YEM Ha
enu (6 ponoB BMecTo 9). U B ropojckoii cpesie, U B JIeCy NMPeBaANMPOBAI poj XJIOPOKOKK.

Jlist  BOAOPOCIHEBBIX HAJETOB Oepe3bl IMOBHUCION Oblla XapakTepHa CHUTYallMs
oOpaTHasi TOH, KoTOopas HaOmOJaNach B COOONMIECTBAX Ha XBOWHBIX JIEPEBBIX:
HauOoJbIIee BUAOBOE pa3HOOOpaszue BOJOpOCiel ObUIO 3apUKCUPOBAHO MJisi JIECHOU
30HBI, U Topazio Oosiee OemHoe 1ysi ropojckoi (puc.2B). BomopocieBbie HalleThl Ha
JEpEeBBbSIX TOpojaa OBLIM MPEACTaBICHHl MOHOIOMYJAIMSIMH: 3€JICHBIA HaJleT —
[IneBpokokkoM, a KkopuuHeBbli Tpentenonueit. B necy Ha Oepé3ax MOSBUIUCH
JlnaToMOBBIE BOJOPOCIH, HO UX KOJMYECTBO M pa3HOOOpa3ue ObLIO TOPa30 MEHBIIE, YeM
Ha XBOWHBIX JepeBbsix (cM. [Ipunoxenue 2, Tabnl).

CyMmmupysi HamM pe3yJbTaThl, Mbl MOXEM BHAETh, UYTO B BOJOPOCIEBBIX
coo0miecTBax NPEBAIMPYIOT BOJOPOCIH, OTHOCSIIMECS K OTAedaM 3eJeHble U
JnaToMoBbIe. ITO, COTJIACHO JIUTEPATYPHBIM JaHHBIM YKA3bIBA€T HA YUCTOTY BO3/lyXa B T.
Jy6na ([y6osuk, 2009)°.

Mexnay oOpasiiamu, B3STBIMH B YCIIOBUSX 3arpsi3HEHUs aTMOC(Ephl U €€ YHCTOTHI,

ObL1a CYIICCTBCHHAA pPA3HHUIIA. B IIepBoOM CJiIydac Ha6JII-O,IIaCTC}I BBICOKOC BHA0OBOC

9 Aly6osuk U.E., KnumuHa W.M., CmupHosa H.I. BAMAHWe aHTPONOreHHoro Bo3AeNcTBUA BOAOPONOCAEN B MOYBEHHOM 1
Ha3emHo-Bo3ayLIHOM cpeae// BectHuk OlY, Ne6, 2009
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pazHooOpasue BOJOpOCIEH, TJIaBHBIM O0pa3oM 3a cuUeT MpeACTaBUTENEeH oTaena
JluaToMOBBIE, HO Majlo€ HMX KOJu4decTBO. Bo BTOpoM — Hao0OpOT, Majoe BUIIOBOE
pasHooOpasue (Bcero 3 poja) COMPOBOXKIAETCS BBICOKOW OMOMAaccOW BOIOPOCTEH.
NuTencruBHOE pa3BUTHE TUATOMEN B YCIOBUAX TOPOJia CBSI3aHO, BO3MOXKHO, C TEM, YTO 3TU
BOJIOPOCIIY HYKJIAIOTCSI B BRICOKON MHUHEpaIM3alMKi CPEeJibl, KOTOpasi TOCTUTaeTCsl 3a CUET
3arps3HSIONIMX aTMOC(hepy BEIIeCTB.

MOXHO BUIETH, YTO HE3aBUCUMO OT IOPOJIbI J€peBa U CTENEHU 3arps3HEHHOCTH
BO3/lyXa B aJIbI'OIIEHO3aX BCTpedanach Bogopocib Trentepohlia umbrina. T. umbrina -
OJIHAa U3 HEMHOTHX BOJIOPOCJICH, KOTOpasi BCTPEYAETCsl TOJIHKO B HA3€MHBIX COOOIIECTBAaX
HA JiepeBbAX WM KaMHSX, T.€. €€ Helb3d BCTPeTHTh B Boje, miu B nouse'’. Hamer
TpeHTenosMu HMMEET KPaCHOBATO-KOPUYHEBBIM OTTEHOK PAa3sHOM HWHTEHCUBHOCTH U
MI03TOMY OH JIETKO BHJICH JIa)K€ Ha KPAaCHOBATBIX CTBOJIAX, TAKUX KaK Y COCHBI.

DTO TO3BOJIAET JIETKO HACHTU(UIIMPOBATH 3Ty BOJOPOCTL M JIeNlaeT €€ YJIO0OHBIM
KaHIUJATOM i OWMOMHAMKAIMU W OuoMoHuTopHmra. I[loaTomy MBI HccinegoBan

PacCIpoOCTpaHCHUC ATOH BOJOPOCIIA Ooiee ACTAJIBHO

3.2. PacnpocTpanenne Trentepohlia umbrina B pasubix MecTax oouTaHUS
3.2.1. Pacnpocmpanenue T. umbrina 6 necuvix maccusax

Hamu ObutH TipoaHaIM3UpPOBaHBI HAJIETHI BOAOPOCICH COCHBI M OEpe3bl, pacTyIIuX B
Jecax, yJAaleHHBIX OT OOJBIINX TOPOJOB M aBTOMarmcrpaiei: B TBepckoit obmactu, Ha
oepery o3epa Cenurep (a. Cetnuna) u B [IckoBcko# o0mactu, B 2 KM OT My3esi-ycaabObl
MuxainnoBckoe.
Ha xope nepeBbeB, pacTyliuXx B COCHOBOM JIECY HEAAIEKO OT JepeBHU CBETIUIIbL,
AIBTOIEHO3bI OTINYAIHNCH TI0 CBOEMY BHJIOBOMY COCTaBY OT T€X, UYTO MbI HAOJIOMaIu B
JlyOHe. BHemHe orn ObLTH BhIpaXKeHBI TOpas3ao cinabee, ueM B [lyoHe. Ha kope u cocHbI, 1
Oepe3bl JOMUHHPYIONUM poaoM ObuT IIMEBpPOKOKK, BCTpEYaTuCh MPEACTABHTEIN POJa
Chlorella u T.umbrina, ruaToMmoBbie Bogopociu orcyTcTBoBayin/ Ha 6epese TpeHTenoust

BCTpCUajlaChb 1ropasao 4vame, 4€M Ha COCHC. TeM HE MeHee IMPpUCYTCTBHUC T.umbrina na

10 Rindi, F., & Guiry, M.D., (2002). Diversity, life history, and ecology of Trentepohlia and Printzina (Trentepohliales,
Chlorophyta) in urban habitats in western Ireland. Journal of Phycology, 2002, V.38, p. 39-54
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KOpPE COCHBI SBJISETCS HACTOPAXUBAKOIIMM NPU3HAKOM, T.K B HACTOSIIEE BpeMs
CYILIECTBYET 0OJIBIIIOE KOJIMYECTBO MyOJIMKAIMH, YKA3bIBAIOIIUX HA TO, YTO 3Ta BOAOPOCIIb
pacTeT Ha COCHE TOJIBKO B CTydae IIeIOYHOro 3arps3HeHus Bo3ayxa (G. Liu et al, 2012 ;
Marmor L., & Degtjarenko P, 2014 ; Bartoli F et al., 2019 ).

D10 Ha0JII0IEHHE MTO3BOJIMIIO HaM CIeNaTh BBIBOJ O TOM, YTO BO3JIyX OKOJIO JE€PEBHU
Ceeminna, 3arpsi3HEH BellleCTBaMu, MEHSOIUMU ero pH B mienoynyro ctopony. Mel
IPEANOI0KUIN, YTO 3TO MOKET OBITh CBSI3aHO C MHTEHCUBHBIM JIBUKEHUEM BOJIHOTO
TpaHCIOpPTa B ’TOM paiioHe (MOTOPHBIE JIOJKH, KaTepa C ABUTATEIIMH BHYTPEHHETO
cropanus). OHaKoO HallIX JaJbHENIIe HaOII0AeHNS [TOKA3aIi, YTO 3TO HE OYEBUIHO.

Ha xope cocHbl 1 Oepe3bl, pacTylIMX B JECHOM MacCUBE, OKOJIO MOCEIKa
[Tymxunckue ropsl (IIckoBckas o61acTs) HaneTsl TpeHTENnoInK ObUTH BBIPAYKEHBI
ropaszo cuiibHee, ueM B JlyOue, u y aep. Ceernuua (ITPUJIOXKEHUE 3, puc.2). B To xe
BpEMS, 3TO FIKOJIOTUYECKU YUCTBIA PAaliOH: PSAIOM C HUM OTCYTCTBYIOT IIPOMBIIIICHHbIE
PeAnpusATHs, OOJbIITNE HACEICHHBIC TyHKTHI, IBI’KEHUE aBTOTPAHCTIOPTA OTPAHUYCHO, a
Ha MCCIIElyEMOU TEPPUTOPHUH 3aMPEIICHO B CBSI3U OCOOBIM OXpaHsIE€MbIM CTaTyCOM
(My3eli-3anmoBeAHHUK). OO 3TOM CBHAETENBCTBYET M PA3BUTHE KYCTUCTBIX JTUIIAWHUKOB
pona Usnea Ha kope nepeBbeB (ITPUJIOXEHUE 3, puc.2)

KonuuecTBeHHBIN aHanmu3 MuKpompenaparoB (puc.3) mokaszajl, 4yTo B 0Opaslax,
B3THIX B [ICKOBCKO# 00NacTh, CpejiHee KOIMUYECTBO KJIETOK I. umbrina B mose 3peHwus
COCTaBJISIET ¥ COCHBI 38, y Oepe3bl 2, B TO BpeMsi Kak B oOpasnax u3 1. CBeriuna 3Tu

TIOKA3aTeNd PaBHSINCH 2 U 6 Y Oepe3bl U COCHBI COOTBETCTBEHHO.
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Mpbl npeanosoKuik, YTO Ha pa3BUTHE TPEHTENOJIMH MOTYT BIUATH (PAKTOpHI, HE
CBSI3aHHBIC C 3arpsA3HEHUSIMU BO3ayxa. 1103TOMy MBI IPOBENM KOJMMYECTBEHHBIA aHAIIN3
pa3BuThs TpeHTenoMKu Ha KOpe IEPEBLEB B 3aBUCHMOCTH OT YCIOBHM POCTa BOJOPOCIIEH,

d UMCHHO OT OCBCIICHHOCTHU U KHCJIIOTHOCTU KOPbI ,Z[CpCBBCB-(I)OpO(i)I/ITOB.

3.2.2. Koauuecmesennwiti ananus pazeumus Trentepohlia umbrina e sasucumocmu om
yCo8ull pocma.

Hamu Ob11 oTmeuen (axt, yto Hamer TpeHTemonuu pacmpenensercs Mo CTBOIY
JepeBa HEPABHOMEPHO, HE3aBUCUMO OT BUJa JiepeBa u Mecta ero pocra (IIPUJIOXKEHUE
3, puc.3)

[IoaTOMy MBI clenany KOJIMYECTBEHHBIM aHAJIW3 MHUKPOIPENaparoB TpeHTenonuu,
B3STHIX U3 00pa3loB, KOTOPbIE OBUIM COOPAHbI C OJJHOTO M TOTO K€ JIEpeBa, HO C Pa3HBIX
ero cropoH. MccnegoBaHusi MpoBOJMIM HA COCHE M Oepes3e, pacTyluX B YUCTOM, WIIU
3arpsi3HEHHOM BBIXJIOTHBIMHM Ta3aMH, Jecy. Pe3ynpTaThl TNpeAcTaBieHbl B Tabiuie 2
(ITPUJIOKEHMUE 2) u Ha pucyske 4.

OnHO3HA4YHO, €CTh pa3HMIA B PA3BUTHUM BOJOPOCIM HAa COJHEYHOW M TEHEBOMU
CTOpPOHAX JIepeBa: B YCJIOBHUSX JIyYlI€W OCBELICHHOCTH TpEHTENmoNMs pa3pacTaeTcs B
ropaszio Oosiee BbicOokoi creneHu. [Ipu 3TOM, Ha TEHEBOM CTOPOHE JAEPEBBHEB ObUIM TAKKE
OTMEYEHBbl BOJOPOCIM, HO YyXKE€ JAPYIHX pOJOB, T.€. B MCCIEAYEMBIX YCIOBHUAX HE
IPOUCXOJUIIO TOAABICHUE PpAa3BUTHS aJblOIIEHO30B, HO MEHSJICA HMX cocTaB. YyTh
MEHBIIIE BBIPa)KEHA 3aBUCHMOCTb pocTa TpeHTenoauu OT BUAA aepeBa. UTo ke Kacaercs
BIMSIHHMSI BBIXJIONHBIX Tra3oB Ha pocT TpeHTenmonuu, TO U Ha Oepe3e, U Ha COCHE
IPOUCXONIIO CHUKEHUE KOJIMYECTBA BOAOPOCIEBBIX KIETOK.

Kpome Toro, Hamu Obu1 onpeneneH pH Kopel 1epeBbeB, ¢ KOTOPBIX MBI COOMpaH

obpa3iel (puc.4).
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(kpacHbIe cTONOLBI- Oepe3a, CHHUE —COCHA, Cepble KpyKku —3HaueHus pH).

14



Msbi  oOHapyxwiu, 4To pH KOpBI CYIIECTBEHHO OTJIMYAE€TCS HAa TEHEBOW U
COJIHEYHOW CTOPOHE OJIHOTO U TOro *e nepesa. [Ipu aTom yem Bbilie 3HaueHue pH, tem
MEHBIIIE KJIETOK TpPEHTEeMmOoAuu MBI HaXOAWiIM B oOpas3nax. Ha oCHOBe MOMydYeHHBIX
pEe3yJbTaTOB, Mbl IPEANOJIATa€M, YTO KUCIOTHOCTh CPEAbl MOXKET BIUATH HA Pa3BUTHE
Tpenrenoyviu, pacTylmieil Ha COJHEYHOW CTOPOHE, HO MOYTH HE MEHSIET KOJUYECTBO
KJIETOK BOJIOPOCIIH Ha TEHEBOW CTOPOHE. DTO TOBOPUT O TOM, YTO CBET OOJIBIIIEC BIUSET HA
pa3Butue TpeHTenoauu, 4eM KUCIOTHOCTh KOPBI.

Takxum o6pa3om, pa3BUTHE BOJOPOCIIEBHIX [IEHO30B Ha KOPE JE€PEBHEB 3aBUCUT OT
1esoro psaa GakTopoB, KOTOPBIC HAZIO0 YYUTHIBATH MPU Pa3paboTKe METOOB

6I/IOI/IHI[I/IKaLII/II/I u 6I/IOMOHI/ITOpI/IHFa C UCIIOJIb30BAHUECM 3THUX OPraHU3MOB.

BbIBO/IbI
1. Haubonbiee 6Guonornueckoe paznooOpasue ObUIO XapaKTEPHO JJIsi BOJIOPOCIEBBIX
HAJIETOB Ha KOpE €JId, HauMEHbIIIee - /Ul COOOILECTB, pacTylIMX Ha Oepese. YBelInyeHue
POJIOBOTO pazHooOpasusi BOJOPOCICH, pacTylIuX Ha XBOMHBIX MOPOJAAX, MPOUCXOIUIIO 3a
CYET AMATOMEN
2. PonoBoii coctaB BOIOPOCTEBBIX COOOIIECTB B TOPOJACKOM M JIECHOM 30HE
OTJIMYAETCS, YTO JENaeT MX XOPOUIMMHU KaHIuJaTaMu JJii MOHUTOPHUHIa KayecTBa
OKPY’KarolIen Cpebl
3. Ilns Bompopociu Trentepohlia umbrina Oblia BBISIBJIGHA 3aBHCUMOCTH POCTa OT
YCIOBUA OCBEUIEHHOCTH: MAKCUMAJbHBI €€ pocT HaOmoAalcs MpUd  BBICOKOU
OCBEILIEHHOCTU. BIM30CTh IepeBbEB K aBTOMArucTpaid MPUBOJIUIIO K CHHXKEHHIO POCTa
Trentepohlia umbrina He3aBUCHUMO OT BUJIA JepeBa
4. JInsi MOHHTOpPMHIA OKPYXAIIEW Cpeapl Mbl PEKOMEHAYEM HCIIOJIb30BaTh
CJIeIyIOIME TapaMeTPhl pa3BUTHA SMTU(DUTHBIX BOJIOPOCICH:
Crenenp pa3BUTHS BOJIOPOCIIEBBIX HAJIETOB
IlBer Hanera
BricoTa, Ha KOTOpOW OH HAXOJIUTCS

OcCBENIEHHOCTh CTBOJIOB
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e PomoBoOi, MM BUIOBOM, COCTaB HaJIeTa

3AKJTIOYEHUE

OnuuTHBIE BOJOPOCIM MOTYT pPacCMaTpUBAThCS KaK yAOOHBIE OHWOMHIUKATOPHI
OKpY’Kalolel Cpeibl: WX POCT, Pa3BUTHE, OMOJIOTHYECKOE pPa3sHOOOpa3ne MEHSETCS OT
YPOBHSI 3arpSI3HEHUS BO3/yXa U SIBIISIIOTCS YJOOHBIM MapKepoM Jijisi ONOMOHUTOPHHTA

B nanpHelnieM MbI TUTAHUPYEM TPOJOJDKUTH HAIU UCCIEAOBAHUS B CICIYHOIINX
HaTpaBJICHUSX

1. YcTaHOBIIEHUE CTATUCTHUECKU JOCTOBEPHBIX KOPPEISAIUN MEXKIY Pa3BUTHEM
HaseroB Trentepohlia umbrina m BuaOM jJepeBa, Ha KOTOPOM OHA pPACTET, PaCIIUPHUB
CTIEKTp M3y4YaeMbIX BUJIOB JICPEBhEB

2. W3yunth Mopdosiorudeckue ocodbennoctu Trentepohlia umbrina, pactymieii B
YCIOBUSX Pa3HOW aHTPOIIOT€HHOM HArpy3Ku

3. CdopmynupoBaTh TpeOOBaHUA K cOOpy W aHaIu3y oOOpas3loB HAJIETOB
Mu(UTHBIX BOAOPOCIEH U napameTpsl pasputus 1rentepohlia umbring koTopbie MOKHO

UCITOJIb30BaTh IS JIOCTOBEPHON OMOMHIUKAIIUN OKPY KaIOIIEH CPEeIbI.
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Puc.1. Paiion uccnemoBanusi B r. JlyOne. KpacHpiM o0603HaueHnl Mecta cOopa

06p213L[0B C 6Cp63I>I, CHHHM — C COCHBI, 3€CJICHBIM — C CJIH.
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MNPUJIOXKEHUE 2
Tabmuua 1

PonoBoii cocTaB AMUGUTHBIX BOJOPOCIIEBBIX COOOIIECTB C YYETOM YacCTOTHI X

BCTPEYAEMOCTH
TakcoHbI BOJOpOCIEH Bunsl nepesbeB
Enp Cocna bepeza
Pon
Otnennl 5 OOBIKHOBEHHAs | OOBIKHOBEHHAs | IIOBHUCJIAs
BOJOpOCIIEH
ropojs | jec ropojs | Jjec ropoj | Jjec
Tpenrenonus 2 2 3 5 5
[1neBpoKOKK 5 5 2
3eneHbie CTHXOKOKK 5 3 2
BOJOpOCIN | XJjopeiia 2 2
Kocmapuym 3
XIIOPOKOKK 4
Tabennspus 4 3 3
Hapukyna 3 2 2
Juatomossie | [lumbenna 3 1
Bojopocnu | Jlmatoma 4 2 1
Hutmms 1 )
Kenro-
3eJIeHbIe ['eTepokokkyc 3
BOJIOPOCITH

1-equnuyHO, 2- peako, 3-cpe/iHsisi 4acTOTa BCTPEYAEMOCTH, 4- 4acTo, 5- OUeHb

qacTo
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Tabmuua 2. Pacmpoctpanenue Trentepohlia umbrina Ha kope nepeBbeB B

3aBUCHUMOCTH OT €€ OCBCIICHHOCTHU

ouoTon KOJIMYECTBO KJICTOK B IOJIC 3PCHUS
Oepesa rmoBuciIas cocHa
OOBIKHOBEHHAs
JIeC, COJIHIIE 52+21,83 85+31,93
JIeC, TCHb 2+0,78 1+0,47
III0CCe, COJIHIIE 34+11,64 2149,5
1occe, TeHb 3+0,9 0
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MNPUJIO)KEHUE 3

Puc.1. BomopocneBbie HalleThl Ha €1u OOBIKHOBEHHOW B ropojckoit (A) u necnoit (b)

Pucynok 2. Hanetsr Bogopociu Trentepohlia umbrina na 6epese mosucioii (A u B) u
COCHE OOBIKHOBEHHOH psizoM ¢ moc. [lymkunackue ropsl, [IckoBekas obmacte. Ctpenkoii

yKa3aH JuiaiHuK poga Usnea —1oka3aTelb YMCTOTa BO31yXa
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Pucynok 5. Pa3sutue Haneros Trentepohlia umbrina na 6epese (A, b) u cocue (B,I)
B pa3HBIX YCJOBHUSX OCBEIIEHHOCTU: mpu BbicokoM ypoBHe (b, I') m Huzkom (A, B).

dotorpaduu OJHUX U TEX K€ JIEPEBLEB, C/ICTaHHBIC B JIECY.
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