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Annomayus. OUEHUBANIK COAEpKaHNUE MUTMEHTOB (GoTocuHTe3a B 30-CyTOYHBIX MPOPOCTKAX
COCHBI OOBIKHOBCHHOH, BBIPAIICHHBIX B YCIOBHSX BO3JCHCTBUS allETOHOBBIX 3KCTPAKTOB W3
TuaiHukoB Hypogymnia physodes, Evernia prunastri, Ramalina pollinaria, Xanthoria parietina n
Cladonia arbuscula. DxcTpakThl pacrioyiarajii Ha IOBEPXHOCTHU JIOXKA MPOPACTaHMsI CEMSH U IO
HuM. [lpu HemocpenCcTBEHHOM KOHTAKTE MPOPOCTKOB COCHBI OOBIKHOBEHHOH C IKCTpaKTaMH W3
Hypogymnia physodes, Ramalina pollinaria, Xanthoria parietina n Cladonia arbuscula orme4anu
YBEIMYCHHUE COACPIKaHUS XJIOPOPUIUIOB U KAPOTUHOUIOB, M3MEHEHHE COOTHOIICHHH XJIOPODUILT a
: xsopouit b 1 XJTOpOMILTEL | KApOTHHOUABL. DKCTPAKTHl U3 Evernia prunastri He BIWSIA Ha
MPONYKIMIO THTMEHTOB (POTOCHHTE3a M COOTHOIICHWS MexXny HuMHU. [lpu omocpemoBanHHOM
KOHTAKT€ MPOPOCTKOB C 3KCTPAKTaMU U3 NUIIAMHUKOB Hypogymnia physodes, Ramalina pollinaria,
Xanthoria parietina wn Cladonia arbuscula oTMeyann pe3koe YBEJIWYEHUE COAEpIKAHUSA
XJIOpOHUIUIOB U KApOTUHOWIOB, U3MEHEHHE COOTHOLICHHH MEXIY HUMHU. DKCTpaKThl u3 Evernia
prunastri TOpPMO3HIIN CHHTE3 XJIOPO(UIUIOB, YCHIIMBAIH TPOIYKIIUIO KAPOTUHOUIOB, HE BIMSIN Ha
COOTHOILIEHHS MEX/Ty TUTMEHTaMH.

Abstract. The content of photosynthetic pigments in 30-day-old shoots of Scots pine grown
under the influence of acetone extracts from lichens Hypogymnia physodes, Evernia prunastri,
Ramalina pollinaria, Xanthoria parietina and Cladonia arbuscula was studied. Extracts were on the
surface of the substrate of seed germination and under it. With direct contact of sprouts of Pinus
sylvestris with extracts from Hypogymnia physodes, Ramalina pollinaria, Xanthoria parietina and
Cladonia arbuscula, an increase in the content of chlorophylls and carotenoids, a change in the
ratios of chlorophyll a: chlorophyll b and chlorophyll: carotenoids. Extracts from Evernia prunastri
did not affect the photosynthetic pigments production and the relationship between them. With the
indirect contact of seedlings with extracts from lichens, Hypogymnia physodes, Ramalina
pollinaria, Xanthoria parietina and Cladonia arbuscula noted a sharp increase in the content of
chlorophylls and carotenoids, a change in the relationship between them. Extracts from Evernia
prunastri inhibited the chlorophylls synthesis, enhanced the carotenoids production, did not affect
the relationship between pigments.
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MexaHu3Mbl B3aMMOACHCTBUS JUIIAMHUKOB M BBICIIUX PACTCHUM NaJ€KH OT IOHMMAHMS.
CymiecTByIOT JB€ MPOTHUBOIOIOKHBIC TOYKU 3PEHUS: JIMIIAWHUKN OOMIIBHO Pa3BUBAIOTCA TaM, IJe
BBICIIIME PACTEHUS HE COCTABIAIOT UM KOHKYPEHUUH B (PUTOLICHO3€E; JINIIAWHUKY 32 CUET HAJIM4us B
UX TauloMax CHEIHUAJIbHBIX METaOOJMTOB HE TOJBKO 3aIMIIAIOTCS OT BO3AECHUCTBUS (PAKTOPOB
BHEIIIHEH Cpenbl, HO U MOJABIISIOT POCT COCEACTBYIOUIMX C HUMH OakTepwii, TpHOOB M Jaxe
MPOPOCTKOB BBICIIMX pacTeHHid. M3BecTeH psng paloT, MOCBSIIEHHBIX aJUICIONAaTHYECKUM
CBOMCTBaM JIMILANHUKOB, IJI€ ONUCHIBAIOT MPOLIECCHI OJABICHHUS JUIIAMHUKAMU BCXOKECTH CEMSH,
Pa3BUTHUS MUKOPH3BI, Jierpaganuu xiaopodumia [ 1-4].

B ecTecTBEHHBIX YCIOBHSX NpPOpPACTaHHWE CEMSH JPEBECHBIX IIOPOJ 3a4acTyro ObIBaeT
CONPSDKEHO C TMPHUCYTCTBHEM OHOMAcChl JIMIIAWHWKOB Pa3HBIX BHJOB — KaK OJIHUICWHBIX W
SMHUKCUJIBHBIX, TaK M SMU(PHUTHBIX (MOMAJAI0MIUX HA TOBEPXHOCThH JIECHOW MOJCTHUIIKH C OIag0M
KOpBI U BETOK JiepeBbeB). PaHee ObLIO MOKa3aHO, YTO MPUCYTCTBUE OMOMACCHI JTUILANHUKOB BIMSET
Ha DHEPruI0 MpOpPACTaHUS M BCXOXKECTb CEMSH [JPEBECHBIX IIOPOJ, B TOM YHCIE: COCHBI
OoObIKHOBeHHOHW [5]. BmecTte ¢ Tem, jecHas MOACTUIIKA SBISICTCS CPENOH, TJe W3 JIMIITAWHUKOB
BBIIEJIAYMBAIOTCSL  BOJOPACTBOPUMBIC  COCIMHEHMSA,  IPEACTaBIsIONME  coboil  Habop
ofHo3aMeIleHHbIX (eHosaoB [6]. COOCTBEHHO BTOpPUYHBIE METAOOJIUTHI JIMLIIAWHUKOB B TaKHX
YCJIOBUSAX HE M3BJIEKAIOTCS, TaK KaK MOJABISIONIee OOJIbIIMHCTBO UX HUX HE MEPEXOIUT B BOJHbBIC
pacTBOpPBI J1ak€ TAKOIO CIIOKHOIO COCTAaBa, KAKOBBIM SIBISIETCS BJIara JIECHOW IIOJCTHIIKH.
BropruHnble MeTabOIUTHI M3BIIEKAIOTCA U3 OMOMAcChl JIMIIAHHUKOB C MCIOJIb30BAHMEM Aall€TOHA,
MeTaHolla, XJopodopma, 3TaHONA, IUITWIOBOrO 3(upa, rekcaHa, OeH30j7a, AUXJIOPMETAaHa,
neTposeiiHoro »¢upa, STHIALETaTa U HEKOTOPBIX Jpyrux pactBoputeneit [7-13]. JlroGoit u3
YIOMSIHYTBIX PpAcTBOpPUTENIEH H3BJIEKaeT W3 OHOMAacChl JIMIIAHHUKOB HE TOJBKO COOCTBEHHO
BTOPUYHBIE META0OJIUThI, HO W CMECh BEILIECTB, COJAEPKAIIYI0 BCE COECIUHEHUS, CIOCOOHbIE
pacTBOpATBCS B HEM IpU YCIOBUAX JKCTparupoBaHus. lIpencraBisercs axkTyalbHBIM OLICHHUTH
BIMSHUE DKCTPAaKTOB W3 JIMIIAWHUKOB HAa ACCUMWIALIMOHHBIA amnmapar IPOPOCTKOB COCHBI
OOBIKHOBEHHOM.

VY XBOWHBIX MEPBUYHBINA ACCUMUJISIUOHHBINA ammapar IpoOpOCTKOB MPEACTABIEH CEMAIOIIMHU
M, YaCTMYHO, TUIOKOTWJIEM, KOTOpBIE SBJIAIOTCS CHELUATM3UPOBAHHBIM (POTOCHUHTE3UPYIOIIUM
OpPraHoM, HE BBINOJHAIOUIMM pe3epBHbIX (GyHKuuMHA. CeMsaonu BBINISAAT KaK XBOWHKH,
oOpasyrolliue MYTOBKY Ha BEpXYyILIKE CTBOJHMKA MPOPOCTKOB. MX KOIMYECTBO HEMPEPHIBHO
BO3pacTaeT 3a CYeT JAESTEeNbHOCTH aluKaJbHOW MepHucTeMbl nepBuyHoro nobdera. ConmepkaHue B
MNPOPOCTKaX XJIOPOGWIIOB M KapOTHMHOHMJIOB SBJISETCA IIOKazaTeleM HUX (DU3MOIOTHYECKOro
COCTOSIHHUS.

Memoowl uccredosanuii
s wuccrnenoBaHus ObUIM BHIOpaHBI TMSATh BUIOB JIMINAWHUKOB: TUIOTUMHHS B3AyTas
Hypogymnia physodes (L.) Nyl. (Syn. Parmelia physodes (L.) Ach.), sBepuusi cauBoBasi Evernia
prunastri (L.) Ach. pamanuna mnwuienieBatas Ramalina pollinaria (Westr.) Ach., kcanTopus
HacteHHast Xanthoria parietina (L.) Th. Fr. u xnanonus necuas Cladonia arbuscula (Wallr.) Flot.
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(Syn. Cladonia sylvatica (L.) Hoffm.). buomaccy numiailHUKOB U ceMeHa COCHBI OOBIKHOBEHHOM
orOupanu Ha TeppuTopuHu [0CYIapCTBEHHOTO JIECOXO3MCTBEHHOTO YyupekaeHus «loMenbcKkuit
JIECX03» Ha TUMHUYHBIX I KaXJ10Tro BUAa CyOcTparax.

DKCTPAaKLUIO JIMIIAHHUKOB IIPOBOIMIIN alleTOHOM B anmnapare CokcieTa, HOJHOTY SKCTPaKLIUU
KOHTPOJIMPOBAJIM CTaHIAPTHBIM crocoOoMm [14]. PactBoputens OTrOHSUIM Ha pPOTAIHOHHOM
WCIIapuTeNe, SKCTPAKTHI BBICYIITUBAIIH.

HaBecku sKCTpakTOB M3 JHUIIAWHUKOB Opajy ¢ y4eTOM XHMHUYECKOTO BBIXO/Ia SKCTPAKTOB U
Pe3yNbTaTOB, M3I0XKEHHBIX B [5] — 1,02 107 r okcTpakTa Ha 1 cM? Joka [ NIpOpalIMBaHHs
CeMsiH. DKCTPAKThl PacTBOPSUIM B alleTOHE, (MIBTPOBANHU, B (PUIBTPAT MOMELIATN TOAJIOKKH W3
(GUIBTPOBANLHON Oymaru Jisi MPOpalIUBaHKs CEMSH; MTOCTOSHHO TIEPEMEITNBAasl, BEIACPKUBAIN 10
IIOJIHOTO MCHApeHus: pacTBOpUTeNd. JlJIsi KOHTPOJBHBIX ONBITOB HMCIHOJB30BAJIM AHAJOTUYHBIC
MOJUIOKKU U3 (PUIBTPOBAIILHON OyMaru, BRIMOYEHHBIE MPHUBEIECHHBIM BBIIIE CIIOCOOOM B YUCTOM
alleTOHE.

Cemena cocHbl OOBIKHOBEHHOW mpoparmmBain 30 CyTOK MpH €CTECTBEHHOM OCBEIICHUHU B
IJJACTUKOBBIX KOHTEWHepax mnpu Temmeparype 2242 °C. Jlns Kaxaoro BapuaHTa OIBITOB
npopauuBany 1o 50 ceMsH B TPEXKpaTHON MOBTOPHOCTH, JJIsl YBIQXKHEHUSI UCIIOIb30BAJIN CMECH
Knomna, pa3zBenennyto Bogoi B cootHomenuu 1:10. B nmepBoil cepun onbITOB CEMEHa pacKiagblBaId
Ha JIO’KE€, BEPXHUN CIJIOM KOTOPOro IMPEACTaBisul COOOM MOJUIOKKY, IPOINUTAHHYIO SKCTPAKTOM M3
OJTHOTO M3 BHJIOB JIUIIATHUKOB. BO BTOPOI1 CeprM OMBITOB MOJUIOKKY, IPOTUTAHHYIO IKCTPAKTOM M3
JTUIIAWHUKOB, TOMENIAIM TOJA BEpXHUH ciol QuibTpoBaibHOW Oymaru. Cxema 3KclepuMeHTa
npuBeneHa B Tabnure.

. Tab6nua.
LI ®PBI OITBITHBIX CEPUI

Toonooicku ¢ skecmpakmamu u3 THoonoocku ¢ sxkecmpakmamu u3

Buow muwuannuxkos JUUAUHUKO8 ABASIOMCA JI0AHCEM OIS JlumaﬁHMKOBpacnOJlOcheHbl noo

npopacmamnust CEMAH a024cem O npopacmanust CEMAH
Hypogymnia physodes H H’
Evernia prunastri E E’
Ramalina pollinaria R R’
Xanthoria parietina X X’
Cladonia arbuscula Cl cr

[locne 3aBepiieHUs NpPOpaALIMBaHMS 3€JEHYI0 4YacTb IPOPOCTKOB (CEMSAJOIM U YacCTh
TMIIOKOTHJISI) OTAEISUIM, NpoOy YCpeAHSIM, M HCIOJIB30BAIM JUIl ONpPEAETeHHUsS IHUIMEHTOB
¢dorocunTesa. HaBecky Omomacchl MpOpOCTKOB COCHBI OOBIKHOBEHHON AKCTParupoBalld alleTOHOM.
Omnpenenenue coiepkaHusi XJIOPOPUIUIOB @, b W KapOTHHOMIOB HMPOBOAMIM C HCIIOJIb30BaHUEM
cnektpodoromerpa Solar 2201. U3mepsiin onTUYECKYIO MJIOTHOCTh PACTBOPOB IMPH JJIMHAX BOJH
440,5; 644 un 662 HM. [lng BBIUMCIEHHS KOHIEHTpALMM XJIOPO(UIUIOB M KapOTUHOHJIOB
ucnonb3oBanu Gopmyisl Pe6oenena [15]. [lomydeHHble pe3ynbTaTbl NEPEeCUUTHIBAIN Ha 1 T chIpoi
Macchl MPOPOCTKOB. BbIUMCIsIM Takke BeIMYUHBI OTHOWIEHHH KOHUEHTpauil: Cxna/Cxmp U
Cxnatxnp/Crap.  Pe3ynbrarel  00pabarbiBaiii € HCIOJIB30BAHUEM CTaHJAPTHOIO IMPOTPAMMHOIO
npoaykra Craructuka 7.0.

Pesynomamut u ux obcyscoenue
HccnenoBanuss MUrMEeHTOB (DOTOCHHTE3a PACTCHHUH WTPAIOT BAXHYIO POJIb IS TOHUMAHUS

XapakTepa HX «OTBETa» Ha YCIOBUA Opr)KaIOIJ_Ieﬁ CpCabl. COI[ep)KaHI/IC XJ'IOpO(bI/IJ]J'IOB n
KapOTUHOUIOB — INIAaBHBIX (bOTOpeLICHTOpOB (I)OTOCHHTCBHPYIOHICIZ KIICTKU — ABJIACTCA OAHUM U3
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MoKa3aresiell peakliuy pacTeHU Ha U3MeHEHHe (PAKTOPOB BHEIIHEH Cpeibl, CTENEHN UX aJlalTaluu
K HOBBIM 9KOJIOTUYECKUM YCIIOBUSAM. J[J1s1 XapakTepuCcTUKH (PYHKIIMOHAILHOTO COCTOSIHUS PACTCHUN
HaubOosee MHPOPMATUBHBIMHU CUMTAIOTCS MOKa3aTean (POTOCHHTETHYECKOTO amnmnapara, a Cpeid HUX
COCTaB, COJIEP’KaHUE U COOTHOIIEHNE TUTMEHTOB.

N3mepenne KOHIEHTpaii MUTMEHTOB (oTocuHTe3a B 30-CYTOUHBIX MPOPOCTKAX COCHBI
OOBIKHOBCHHOM, BBIPAIIEHHBIX B YCIOBHSIX BO3JACUCTBUS IKCTPAKTOB W3 JIMIIAWHUKOB, BBISBUJIO
HAJIMYKE 3HAYMMBIX OTJIMYMI MEXy BapuaHTamMu — Pucynku 1-3.

[Ipu BbIpalMBaHUU BCXOIOB COCHBI OOBIKHOBEHHOW Ha MOMJIOKKAX, COACPKAIIUX IKCTPAKTHI
u3 Hypogymnia physodes, Ramalina pollinaria, Xanthoria parietina u Cladonia arbuscula,
colepxkaHue xjopoduiuia @ B 3€JICHON YacTH MPOPOCTKOB Bo3pactamo Ha 11,4+352% mo
CpaBHEHHUIO ¢ KOHTpojieM — PucyHok la; copepxanue xjopoduiia b MpeBbIIano KOHTPOIbHbIE
3HaueHus Ha 15,3+70,0% — Pucynok 2a; kaporuHon0oB — Ha 13,8+49,0% — PucyHok 2a.

[Tpu BO3AEHCTBUM SKCTPAKTOB U3 Evernia prunastri KOHIICHTPAIUS MATMEHTOB ()OTOCUHTE3a
JIOCTOBEPHO HE OTIUYANIACH OT 3HAYCHUM, YCTAHOBIICHHBIX JJIS KOHTPOJIBHBIX 00PA3IIOB.
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Pucynok 1. Conepkanue xja0poduiia @ B MPOPOCTKAX COCHbI OOBIKHOBEHHOM.
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Pucynok 2. Coneprxanne xnopoduiia b B mpopocTkax cOCHbI 0OBIKHOBEHHOM.
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Pucynok 3. Coneprxanue KapOTHHOUIOB B IPOPOCTKAX COCHBI OOBIKHOBCHHOM.

[Ipu BbIpaliMBaHUM BCXOJOB COCHBI OOBIKHOBEHHOM B CEpUSAX OIBITOB, IJI€ HOIJIOKKHU C
aKcTpaktamu u3 Hypogymnia physodes, Ramalina pollinaria, Xanthoria parietina n Cladonia
arbuscula HaXOMWINCH TIOI BEPXHUM CIIOeM (UIBTPOBAIBHOW OyMmarw, B 3€JICHOW YacTH
IIPOPOCTKOB TaKXe MMEJIO MECTO BO3pAaCTaHHE KOHLEHTPALMU MHMIMEHTOB (HOTOCHHTE3A:
xynopodmia a — Ha 16,6+43,1%; xnopodpumia b — Ha 23,2+90,4%; kapotuHOH10B — Ha 60,5%
— Pucynku 20, 46 u 46. Ilpu BO3ACHCTBUM SKCTPakTOB U3 Evernia prunastri KOHIICHTpAIUS
XJIOpO(UIUIOB ObUTa HUKE KOHTPOJBHBIX 3HadueHWW Ha 23,3+40,2%; KapOTUHOUIOB — BBIIIC HA
21,3%.

CooTHOlIEHNE KOHIEHTpauuid a M b B TKaHAX pacTeHUH M OTHOIIEHHE HX CYMMBbI K
COZIEP’KaHUIO KapOTUHOUIOB SIBJISIFOTCS MOKa3aTessiMU (PU3UOJIOIMUECKOTO COCTOSIHMS pacTeHHUH U,
B M3BECTHOW CTENEHU, MHJMKATOpaMH cTpecca. Bricokas KOHIEHTpalus XJopopuiia XapakTepHa
JUIS 370POBBIX PACTEHUH, TOTJa KaK COJepKaHUE KapOTMHOMJIOB, KaK IPAaBUJIO, YBEIMYMUBAETCS Y
pacTeHHi, MOJABEpKEHHBIX cTpeccy. Y pacTeHMH OTHOLIeHHE XJopoduuioB a U O cocTaBiser
npuMepHo 3:1. OtHowmeHHe XJIOpPOPHILIBI/KapOTUHOMIBl cocTaBinseT 4,5+5,0, XoTs MoXker
BapbUpoBaTh B npezenax 4,3+8,0. Bricokas BenmuyrHa COOTHOLIEHUS XJIOPO(QUIUIBI : KAPOTUHOUIBI
CBUJETEIBCTBYET OO YAOBIETBOPUTENLHOM (PU3MOJOTHYECKOM COCTOSIHUM PAaCTEHHUIl: CHH)KEHUE
BEJIMYMHBI ATOTO TOKA3aTeNsl CBUAETENbCTBYET O CHUKEHUHU (PU3MOJIOTMYECKOTO cTaryca pacTeHUH,
BBI3BAaHHOM BO3/I€CTBUEM BHEIIHUX (DAKTOPOB.

Ha Pucynkax 5 u 6 mpuBelneHbl pe3ynbTaTbl pacdeTOB OTHOILEHUS XJOPOPHIIOB a U b, a
TaK)X€ OTHOIICHUS XJI0PO(UIUIBI/KapOTUHOU Bl B 30-CYTOUHBIX MPOPOCTKAX COCHBI OOBIKHOBEHHOI,
BBIPALIICHHBIX B YCIOBUSAX BO3AECHCTBHS HA HUX DKCTPAKTOB U3 JIMIIAHHUKOB.
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Pucynok 4. OTHOIIEHHE KOHLEHTpaXi XI0pOQHUIUIOB a 1 O B MPOPOCTKAX COCHBI OOBIKHOBEHHOH.
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Pucynok 5. OrTHOIEHHE KOHIEHTpANMid XJIOPO(GHUIIIB/KAPOTHHOMIB B MPOPOCTKAX COCHBI
OOBIKHOBEHHOM.

[Tpu BBIpammBaHUK BCXOIOB COCHBI OOBIKHOBEHHOW HA TOAJIOKKAX, COACPIKAIIMX SKCTPAKTHI
u3 Ramalina pollinaria n Evernia prunastri cCOOTHOLLIEHHE KOHLEHTpalMi XJIopopuiuioB a u b
BBIIISIAUT BIIOJIHE «Onaronoiy4yHeiM» — PucyHok S5a. Bmecre ¢ Tem, B ciyyae NpHCYTCTBHUS
9KCTpakToOB U3 Hypogymnia physodes, Xanthoria parietina w Cladonia arbuscula, HecMOTpsi Ha
3HAUYUTENIFHOE YBEIMUYEHHE COACPIKaHUS XJIOPOPMIIOB B MPOPOCTKAX, COOTHOIICHHE MEXIY HAMHU
CBHJCTENBCTBYET 00 HM3MEHCHHMH CTPYKTYpPBl CBETONOIVIONIAIONIETO KOMIUIEKCa MpOpocTKoB. O
TEH/ICHIINN DPa3BUTHSA CTpecca y MPOPOCTKOB COCHBI OOBIKHOBEHHOW CBHIETEIHCTBYIOT JaHHBIC
Pucynka 6a: B mpUCyTCTBUU 3KCTpaKkTOB U3 Ramalina pollinaria, Xanthoria parietina u Cladonia
arbuscula cooTHOIIEHNE XIOPODHILIBI | KAPOTHHOUIBI TOHUKEHO.

[Ipu BBIpamIMBaHUKM BCXOJOB COCHBI OOBIKHOBEHHOW B CEPUSAX OIBITOB, TJI€ TOIJIOKKH C
skctpaktamu u3 Cladonia arbuscula Haxonuiauch MO BEPXHUM clioeM (GUIBTPOBAIbHON Oymaru, B
3€JIeHOH YacTH MPOPOCTKOB COOTHOLIEHHE XJIOPO(DUIIOB TakXkKe ObIII0 aHOPMAJIbHBIM, U COCTABIISIIO
2,2 — PucyHok 56. B ocTanbHBIX cepHUAX OIBITOB JaHHOE COOTHOIIEHHE ObUI0 ONH3KO K
ONTUMAIILHOMY. MOXXHO TOBOPHTH O TEHICHIIMHM PAa3BUTUS CTpecca B CIy4ae NPUCYTCTBHUS
AKCTPAKTOB U3 Evernia prunastri u Xanthoria parietina: COOTHOIIEHHE XJIOPO(UILIBI/KAPOTUHOUIBI
MTOHUKEHO.
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[Ipn BbIpaliMBaHWK BCXOJOB COCHBI OOBIKHOBEHHOH Ha TMOAJOXKKAaX, COJAEPKAIINX
alleTOHOBBIE OSKCTPAKThl M3 JHUIIAWHUKOB, OTMEUEHbl cienyomue 3(deKTol. DKCTpakThl U3
Hypogymnia physodes pe3Kko yCUIMBaIN NPOAYKIIUIO TUTMEHTOB (POTOCHHTE3a, COXPAHSS IPU 3TOM
COOTHOIICHHSI KOHIEHTPAUNA XJIOPOQWIIOB W KapOTUHOUIOB OJIM3KUMU K ONTHMAJIBHBIM.
OkcTpakThl U3 Evernia prunastri He BIUSIM Ha MPOIYKIUIO MUTMEHTOB (DOTOCHHTE3a, COXpaHss
IpU 3TOM COOTHOILIEHHUS KOHUEHTpAaUUHd XJIOPOPHIJIOB U KAPOTUHOWAOB OJM3KUMU K
ONTUMAJBHBIM. DKCTPAKThl U3 Ramalina pollinaria ymepeHHO YCWIMBAIU MPOMYKIIUIO MUTMEHTOB
doTtocuHTE3a, COXpaHss MPHU STOM COOTHOIICHHS KOHIICHTPAIMH XJIOPO(HIIIOB U KaPOTHHOH]IOB
ONMM3KMMHM K ONTHUMAJIbHBIM. DKCTPaKThl U3 Xanthoria parietina pe3k0 YCHIMBAIN MPOTYKIHIO
MUTMEHTOB (DOTOCHHTE3a, TMOHMYKAsi BEIWYMHBI OTHOLICHUM HX KOHILIEHTpalMid. DKCTpPakThl M3
Cladonia arbuscula pe3ko ycUIUBaIHM MPOMYKIUIO MATMEHTOB ()OTOCUHTE3a, TTOHMKAST BEITMYUHBI
OTHOILICHUH UX KOHUEHTPALHH.

[Ipy mpopammBaHuu CEeMsSH COCHbI OOBIKHOBEHHOW B CEPUSIX ONBITOB, 1€ MOIJIOXKKH C
OKCTPAKTaMH U3 JUIIAWHUKOB HAXOIWIHCh TIOA BEPXHUM CJOeM (UIBTPOBaJIbHONW Oymaru,
OTMeYeHbI cienyromue 3pdekTsl. DKCTPakThl U3 Hypogymnia physodes ymepeHHO yCHIMBAu
MPOAYKIIUIO MTUTMEHTOB (DOTOCHHTE3a (KpOME KapOTHHOMJIOB), COXPAHsS IMPU STOM COOTHOIICHUS
KOHIICHTPAIMH XJIOPOPWILIOB U KAPOTUHOWIOB OJM3KMMHU K ONTHMAIBHBIM. DKCTPAKThI U3 Evernia
prunastri Ppe3Ko TOPMO3UJIM CHUHTE3 XJIOPO(MWIIOB, YCHJIMBAIU TMPOIYKIUIO KapOTHHOUIOB,
COXpaHsAs MPU ITOM COOTHOILIEHUS KOHIEHTpalud XJIOpO(UIUIOB M KAPOTUHOMIIOB ONM3KUMHU K
ONTUMANbHBIM. DKCTPakThl U3 Ramalina pollinaria pe3ko ycuIvuBald TPOAYKIIUIO MUTMEHTOB
doTrocuHTE3a, 0OCOOCHHO — KapOTHHOWJIOB, M3MEHSS BEJIMYUHBI OTHOIICHWW WX KOHIICHTPAIIHHA.
DKcTpakTel U3 Xanthoria parietina pe3KO YCHIIMBaIU MPOAYKIHMIO MUTMEHTOB (DOTOCHHTE3a,
OCOOCHHO KapOTHMHOUIOB, COXPAHSAS IMPH STOM COOTHOIICHMSI KOHIIEHTpaIUil XJIOpoQUUioB U
KapOTHHOUJIOB OJMU3KUMHU K ONTUMAIbHBIM. JKCTpakThl U3 Cladonia arbuscula pe3ko ycuiamBaIu
MIPOAYKIIUIO MUTMEHTOB ()OTOCUHTE3a, H3MEHSSI BEIMYMHBI OTHOIIICHUI UX KOHIICHTPAIUH.
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