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COJIEPKAHME XJIOPOPMIJIOB B TAJVIOMAX JIMNIIAMHUKOB,
HNPOU3PACTAIOIINX HA TEPPUTOPUU CPEJHEI'O ITPUOBHA
Annomauyusn
B pabore mnpencraBieHbl CBEACHUS IO COJEPKAHUIO XJIOPODUIUIOB B
TaUIOMax  JIMIIAWHUKOB, HMEIOIIMX  HAWOOJbIlee PpPaclpOCTpAaHCHHE  Ha
tepputopun Cpemnero [IpmoObs. [lokazarens comepkaHusi XJIO0pOPHIIOB — 3TO
KPUTEPHUIA, TO3BOJISIONIMI ONEPATUBHO MPOBECTH OLIEHKY COCTOSHUS OKPYKarOIIEH
cpeibl, KOrJa peakius IPYyrux KOMIIOHEHTOB €II€ HE BhIPayKEHA.
VYCTaHORBIEHBI BBl JIMIIAWHUKOB, KOTOPhIE MOTYT OBITh HCIHOJB30BaHbI B
OMOMHMKAIIMOHHBIX padoTax.
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B Hacrosimee Bpemsi reorpadus HCMOIB30BaHUST OMOMOHUTOPUHTA C
MOMOIIBI0 JIUIIAWHUKOB JIJIsi OIICHKW 3arpsi3HEHHsI BO3AyXa JTOBOJIbHA OOIIHMpHA.
HccnenoBanust mo OMOMOHHTOPUHTY (C KCIIOJB30BAaHWEM B KadyeCTBe OOBEKTa -
JIMIIIAHHUKOB) 3arps3HEHHUST aTMOC(EPHOT0 BO3IyXa OCYIIECTBISUIMCh B 21 cTpaHe
[1, 336; 2, 515; 8, 190; 9,158; 10, 1568].

OrneHka KadyecTBa BO3JyXa MO MOP(HOJIOTHYECKOMY COCTOSTHUIO TaUIOMOB
OTZIEIBHBIX BHJIOB JUIIAWHUKOB, KaK MPaBHIIO, Oa3upyeTcss Ha CYOBEKTHBHOM
BU3yaJIbHOM Tojxojae. HecMoTps Ha TMEpPCHEKTHUBHOCTh JaHHBIX METOJIOB,
CYIIECTBYET OTPAaHWYCHHE HCIIOJIB30BAHUS MOPQOIOTUYECKUX  HM3MEHEHHM
TaJUIOMOB JIMIIIAMHUKOB, T.K. MOJAOOHBIE U3MEHEHHUS BBI3BIBAIOTCS JJIUTEIBHBIM U

CUIIbHBIM (110 KOHIICHTpAIIMK) JACHCTBHEM ra3oo0pasHbIX 3arpsisHutencii [3, 6]. B



HAaYaJIbHBIX CTA/IMAX 3arpS3HCHHN B MEPBYIO OYEPEIb MEHSIOTCS TaKU€ OCHOBHBIC
GYHKIIUU JIUITAHHUKOB, KaK ()OTOCHHTE3, ABIXaHHE W APYTrue METa0O0IMYeCKHe
npoueccel [2,523]. BoszaeiicTBUE MOJIIOTAHTOB TPOSBISACTCS B pa3pylICHUH
KJIETOYHBIX CTPYKTYp, B U3BMEHEHUU (DEPMEHTATHBHOW aKTUBHOCTH W JIETPaIaIIH
nurmeHTa.  ClieoBaTeNbHO, HM3MEHEHUE  COJCP)KAHUS  XJOPOPWILIOB |
(OTOCHHTETHUECKONH AaKTUBHOCTH JIMIIAWHUKOB, CIYKUT TEPCIEKTUBHBIM U
OTICPAaTUBHBIM METOJIOM OIICHKHM COCTOSIHHS OKPYXKAIOIIEH cpeabl I paHHEH
JTUATHOCTHKH, KOT/Ia PEaKIHsl IPYTUX KOMIIOHEHTOB €IIle HE BBHIPayKEHA.

Mamepuanvt u memoowl ucciedoosanusn. OOGbEKTaMH WCCIEAOBAHUS CTATU
8 BHIOB JHMIIAHHWUKOB, HaWOOJee  PacHpOCTPAaHCHHBIX B  OWOTOMAx
HwxueBapToBckoro paiiona: Physcia stellaris u Ph. aipolia, Cladonia rangiferina,
Hypogymnia physodes, Parmeliopsis ambigua, Collema nigrescens, Thamnolia
vermicularis, Parmelia sulcata.

Pabota o c6opy u 06paboTke MaTeprana MPoOU3BOAMIACH B JIETHUN MEPUOJ
2005-2010 rr. na Ttepputopuun HmkHEBapTOBCKOTO paiioHa Ha 5 MPOOHBIX
wiomaasx. Ha kaxaoM ydacTke ObUIO BBIOPAHO IO TSATh TOYEK, C KOTOPBIX
TIPOU3BOIMIICS COOp JTUIIAWHUKOB. DMHU(PHUTHBIC JININAHHUKN HA KaXI0W TUTOIAIKE
Opamu BMecTe C CyOCTpaTOM C HECKOJIBKHX JIepeBbeB Ha BbicoTe 1-1,5 M, a
SMUTCHHBIE - W3 HECKOJBKMX MECT B Tpenenax mpoOHOo# rtuiomanu. [IpoOsr
otOupanrch BecoM 4-6 T, Ha MATH PaBHOYIAJICHHBIX TOYKAX OJHOTO yJacTKa.

[TockonbKy TPUPOIHBIA MaTepuad HEOJHOPOACH M OYCHb BapwalescH,
oOpamanu ocoboe BHMMaHHE Ha €ro ycpeaHeHue. [[ns ananmsa oTOMpanuch
IPEUMYIIIECTBEHHO HamOosee KpYMHBbIC CIOEBUINA. TaKWe TaJuIOMbl CUHTAIOTCS
YCIIOBHO B3POCJIBIMH.

OnpeneneHrie BWAOB JUIIAWHUKOB TPOBOAWIIOCH 10 CTaHAAPTHBIM
METOMKAM C UCTIOIb30BaHUEM psijia onpeenuTenei [7].

OnpeneneHre  KOJWYECTBA TMHTMEHTOB B TaJUIoMax  JIMINIAWHUKOB
npoBoauiack Ha ckanupytomem Y®-BUJ] cnekrpodoromerpe Specord-30, ¢

ucrionb3oBanneM 80% arertona. st mcciaenoBaHus Opaiau CBEXKHH MaTepuai



TaJJIOMOB JIMIIAWHUKOB.

Pacuer noxazateneit cogepkanusi XJOpoPUILIOB ObUIT cleNiaH Mo (GopMyie
JIuxtenranepa). KolmuecTBO MOBTOPOB ISl KaKI0M MPOOKI - HE MeHee 3, 3aTeM
IIPOBOJIMIICS PAcUET CPEIHUX MOKA3aTeIEeH IS KaKIOH TOUKH.

JIJIsi  CpaBHUTEILHOTO aHadN3a WCIOJIb30BAIKNCH CICAYIOIINE TPU3HAKH:
yCIIoBUsL oOMTaHus (OCBEIIEHHOCTh); PAcHoOOKeHHE Ha cyOcTpare (BbICOTA Haj
YPOBHEM 3€MJIH WJIH KU3HEHHAst popmMa); BHI JIMIIAHUKA.

Bcero 6b010 BIMOTHEHO 256 CIEKTPOPOTOMETPUISCKUX aHAIH3A.

Pezynomamol uccnedosanusn. llpyu TIPOBEICHWM aHaIHM3a TIOJTYYCHHBIX
JAHHBIX Ha COJIEPKaHWE XJOPO(PWILIOB B TAIOMaxX JIMIIAWHWKOB Pa3HBIX BUIOB
OBUIN YCTAHOBJICHBI CIICYIOIIHE 3aKOHOMEPHOCTH:

1.  KommuectBo xjopoduiia D 3HaYMTETHHO TPEBBINIACT COACPKAHUE
xJopopmwinia a B TaUIOMaX BCEX HCCIICOBAHHBIX OOpAa3IoB JIMIIAWHUKOB.
Cpennue mokasatenu xmopodwmmia b cocrasunu: Physcia stellaris - 82%,
Hypogimnia physodes - 84%, Cladonia rangiferina - 90%, Parmeliopsis ambigua -
90%, Physcia aipolia - 67%, Collema nigrescens - 74%, Thamnolia vermicularis -
76%, Parmelia sulcata - 84%.

2.  MakcumanpbHbIe 3HAYCHHS COACPNKAHUS XJIOPOPHILIOB OTMEYCHO Y
Physcia stellaris (1,047 mr/r ceipoit Maccel), uyro Ha 19% Oosblie MOI00OHBIX
sHauenuii y Hypogimnia physodes (0,844 mr/r ceipoii Maccel) u Ha 14% Oobliie
snayenuii 'y Cladonia rangiferina (0,898 wmr/r ceipoii Maccel). Paznnuws
CYMMapHOI'0 COJICpP)KaHUs XJIOpOPH/UIOB B Ta/uloMax JHMIIaiHUKOB Hypogimnia
physodes u Cladonia rangiferina nesnauntenbusl - 6% (0,054 Mr/t cbipoii Macchl).

3. BuyrpuBumoBas  W3MEHUYMBOCTH  CONICPKAHHUA  XJOPO(PHILIOB
OTIEIBHBIX BHJOB JOCTATOYHO BBhICOKAa. Y mpexactaButeneir Physcia stellaris
MaKCHMAaJlbHbIC 3HAUCHUS copepkanus xyopodumion a (0,261 mr/r ceipoii Macchl)
u b (1,362 mr/r ceipoii Macchl) B 5 pa3 NHpeBHINIAIOT MUHAMAJIbHBIC 3HAUYCHHS
(0,051 u 0,287 wmr/r coIpoii Macchl), YTO B CBOIO OYepe/b JOKAa3bIBAET H3MCHEHUE

coliep>KaHus XJIOPO(UIIIOB B 3aBUCUIMOCTH OT YCIIOBUH MECTOOOHUTAHUS.



4.  BapuaOenpHOCTh mpu3Haka y mnpexacraBureicii Physcia stellaris

cocTaBisieT mo xjaopoputy a - 15%, xnopodumry b - 13%, a+b - 13% (puc.1).
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Puc. 1. Comepkanue xiopodmisioB B Tauuiomax jiumaiinnkoB Physcia stellaris na pasubix
omiaakax coopa* (mo Jluxrenranepy), mr/t ceipoii Maccsl. [Inomanku: 1- necHas 3ona B 10 km
ot ropoaa;, 3 - 16-it km Camoriopckoit goporu; 4 - ynecHas 30Ha B 25 kM OT ropoja, 5-
TEPPUTOPHUS TOPOACKOTO HapKa

Conepxkanue xjopodhuioB B Tauiomax Hypogimnia physodes taxoke
pasznuyaeTcs B 3aBUCMMOCTH OT MecTa cOopa 00pasinoB. MakcuMabHOE 3HAUYCHUE
xyopodmmia a (0,155 mr/r ceipoii Maccel) B 3 pasza MHpEBbINIACT MHHUMAIBHOEC
(0,048 mr/r ceipoii Macchl), MaKCUMallbHOE 3HaueHus xjaopodumia b (1,216 mr/r
ceIpoit Maccel) B 4 pasa npesbimaetT MuauManbHoe (0,338 mr/r ceipoii mMacchl)
(puc. 2). Pasnuma Mexay MaKCUMaJIbHBIM M MHHHMAJIbHBIM 3HAYCHHEM
comepkanmusg  xjopodmmia a cocraBwia 0,107  wmr/r; pasHuma  Mexay
MaKCHMaJIbHBIM 1 MUHHUMAaJIbHBIM 3HAYCHHEM cojiepkanus xyopodwumuia b - 0,878
mr/T.

BapuabenbHOCTh MpU3HaKa y NMpEeACTaBUTENEH TaHHOTO BHUJIA JIMIIAHHUKOB:

o xjopodumy a - 14%, xnopodumry b - 16%, a+b - 15%.
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Puc. 2. Coneprxanue x0pouiioB B TajuuioMax JumaiHukos Hypogimnia physodes Ha pa3Hbix
wiomfaakax coopa* (mo Jluxrenranepy), mr/t cbipoit Macchl. [Lnomanku: 1- necuas 301a B 10 km
ot ropoza; 3 - 16-it km CamoTiiopcKoii mopory; 4 - necHas 30Ha B 25 KM OT Tropoja; 2-.paifoH
«[lepKOBHOW T'PUBBI»

AHnamu3 coxepxkanus xjopoduwrioB B Tamiomax Cladonia rangiferina
NIOKa3bIBACT, YTO MakcuMmaibHOe 3HaueHue xiopopwmria a (0,100 mr/r ceipoii
Maccel) B 2 pasa Beime MuHEManbHOro (0,056 wmr/r ceipoit Maccel), a
MaKcuManbHOE 3HaueHue xyopodmuia b (1,266 mr/r ceipoii maccel) B 3,4 pasa
Bbiie MuHuMaiabHOro (0,368 mr/r ceipoit maccel) (puc. 2). Pasnuma mexay
MaKCUMAJIbHBIM ¥ MHHUMAJIBHBIM 3HA4CHHEM COJACp)KaHUs Xjiopoduia a
paBusiercss 0,044 r/mn;, pasHUIAa MEXKAY MAKCUMAIbHBIM WM MHHUMAIbHBIM
3HaUCHUEM cojiepkanus xmopoduiia b - 0,898 r/mi ceipoii Macchl.

BapuabenbHOCTb MpU3HAKA B JIAHHOM CITydae COCTABIISCT: MO XJIOPOGHITY a
- 19%, xsopodumny b - 18%, a+b - 17%.

Konebanusi BHYTPUBHAOBBIX 3HAUYCHUH  COACPIKAHUS  XJIOPODUILIOB
OOyCJIOBJIEHBI,  TO-BUAUMOMY,  OHOJIOTUMECKUMH M JKOJOTUYCCKUMHU
0COOCHHOCTSIMU KaXKJIOTO BHJIA M HE BBIXOJIAT 32 PAMKH HOPMAaJIbHOHN peaKIny.

KoadduimeHT 3K0m0rnuaeckoro COOTBETCTBHSI COJCPIKaHMsI XJIOPODUILIOB B
tajutomax Physcia stellaris cocrasiaser 59%, Hypogimnia physodes - 67% wu

Cladonia rangiferina - 66%, To ecTh MOTEHIHANbHBIC 3HAYEHHS KOJIHYECTBA



XJI0pOoHILIOB MOT'YT OBITh Ha 33-41% BhIIIE IPEICTABIICHHBIX.
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Puc. 3. Conepxanue xiopoduiioB B tamwuiomax guimaitaukos Cladonia rangiferina na pasubix
ioniaakax coopa* (mo JluxreHranepy), r/Mit CbIpoil Macchl.

[Mnomanxu: 3 - 16-it kxm CamoTiopckoit oporu; 4 - JecHast 30Ha B 25 KM OT Topoja; 2-paiioH
«LlepKOBHO TPUBBI»

Takum 00pa3oMm, Bce TIOKazaTeIM IO COACPKAHUIO XJIOPOPHIUIOB B
TAJUIOMAaxX  JIMIIAWHUKOB  COOTBETCTBYIOT  3KOJOTMYECKAM  IapaMeTpam
MECTOOOMTAHUH W OTPaXKAIOT COCTOSHHE JTOr0 MECTOOOMTAHHWS; BHIOBAS
U3MEHUUBOCTh COJACPIKAHHS XJIOPO(PHIUIOB OTPAXKAET COCTOSIHUE CPEIbl U MOXKET
CIIY)KUTh KPUTEPHEM 3KOJIOTMYECKOH OIEHKH MecTooOuTanuil; xmopodmwin b -
Oosmee WHGOPMATUBHBIN IMOKA3aTelb HWHIUKAIMHA, BCE MOJIYYCHHBIC TaHHBIC
SIBIISIFOTCS. OCHOBOW JUTSL TaIbHEHIIINX HMCCIICAOBAaHUN 1O BUJIOBON HM3MEHYHUBOCTH
cojiepKaHus XJ10podHIUIOB B MmaiiHuKaXx HmkHEBapTOBCKOTO paioHa.

Ha ocHOBaHWM TPOBEICHHBIX HCCIACIOBAHUI W aHaaM3a IMOJTYYECHHBIX
Pe3yIbTAaTOB OBUIH CICNIAHBI CICIYIOIIHE BBIBOJIBI:

8 OCHOBHBIMH 3KOJOTHYECKUMH TPYIIaMHd BHIOB JTHXCHODIOPHI
paiiona sBmsttorcs snudutHbie (31 Bua) u snureiinbie (28) numaiHUKY.

B osnudputHOM nmxeHodrope IOMUHHPYIOT cemelictBa Parmeliaceae,

Physciaceae u poxasl Bryoria, Evernia, Parmeia, Hypogymnia, Parmeliopsis,



Usnea, Physcia. B osnureiinoit jguxeHoduiope JOMHHHPYIOT —CeMelCcTBa
Cladoniaceae, Peltigeraceae u poast Cladonia, Peltigera, Cetraria.

8 BapuabenpHOCTh KOJHUYECTBA XJIOpPO(GWILIA Y BCEX HCCIICIOBAHHBIX
BUJIOB JIOCTATOYHO HHU3Kas M HAXOMUTCS B TpeeliaXx HOPMBI M JIOKa3bIBacT
JOCTOBEPHOCTh TOJNYYCHHBIX JaHHBIX. BapuabenbHocTh mpu3Haka Physcia
stellaris cocraBuna mo xmopodpumry a - 15%, xnopodumny b - 13%, a+b - 13%;
Hypogimnia physodes - no xmopodwiny a - 14%, xnopodmuty b - 16%, a+b -
15%; Cladonia rangiferina - mo xiopodumry a - 19%, xinopodumty b - 19%, a+b -
17%.
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