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Ïðåäèñëîâèå

Âåðîÿòíî, íåò ãîðîæàíèíà, êîòîðûé áû íå çàäóìûâàëñÿ î òîì, êàêèì âîçäóõîì
îí äûøèò. Â ãîðîäàõ Ðîññèè ñ îñîáî íåáëàãîïðèÿòíîé ýêîëîãè÷åñêîé îáñòàíîâêîé
(âñåãî èõ íàñ÷èòûâàåòñÿ 89, ñîãëàñíî äàííûì Ðîñãèäðîìåòà) ïðîæèâàþò â íàñòîÿ-
ùåå âðåìÿ îêîëî 50 ìëí. ÷åëîâåê. È, ê ñîæàëåíèþ, òîëüêî æèòåëè ìåãàïîëèñîâ Ìîñ-
êâû è Ñàíêò-Ïåòåðáóðãà ìîãóò ïîëó÷àòü êàæäîäíåâíî èíôîðìàöèþ î êà÷åñòâå àò-
ìîñôåðíîãî âîçäóõà. Ïðè ýòîì ñåòü ñòàíöèé, âåäóùèõ ìîíèòîðèíã çàãðÿçíåíèÿ, òàê
ðåäêà, ÷òî ðåãèñòðèðóåò òîëüêî îáùèé ôîí. Ìåæäó òåì êîíöåíòðàöèè âðåäíûõ âå-
ùåñòâ â ñîñåäíèõ êâàðòàëàõ ìîãóò ðàçëè÷àòüñÿ â 2–3 ðàçà è áîëåå â çàâèñèìîñòè îò
ðàñïîëîæåíèÿ èñòî÷íèêîâ âûáðîñîâ.  Íî äëÿ äåòåé, ñòàðèêîâ, èíâàëèäîâ è ïðåäñòà-
âèòåëåé äðóãèõ ãðóïï íàñåëåíèÿ, îòëè÷àþùèõñÿ ïîâûøåííîé óÿçâèìîñòüþ è ïðî-
âîäÿùèõ áîëüøóþ ÷àñòü âðåìåíè îêîëî îäíîãî äîìà, âàæíû èìåííî ëîêàëüíûå ïðå-
âûøåíèÿ äîïóñòèìûõ ïîêàçàòåëåé.

Ñâîé âêëàä â ðåøåíèå ïðîáëåìû äåôèöèòà ñâåäåíèé î ìåñòíûõ óñëîâèÿõ ïðî-
æèâàíèÿ ëþäåé âíîñèò áèîèíäèêàöèÿ. Àâòîð ýòîé êíèãè, Ë.Ã.Áÿçðîâ, 20 ëåò íàçàä
íà÷àë óíèêàëüíîå èññëåäîâàíèå – êðóïíîìàñøòàáíóþ ñúåìêó ëèøàéíèêîâ, ðåçóëü-
òàòû êîòîðîé îòðàçèëè ñîñòîÿíèå âîçäóøíîãî áàññåéíà Ìîñêâû. Â ñòîëèöå áûëà
îáíàðóæåíà îáøèðíàÿ ëèøàéíèêîâàÿ «ïóñòûíÿ», ñâèäåòåëüñòâîâàâøàÿ îá î÷åíü
ñèëüíîì çàãðÿçíåíèè àòìîñôåðû. Êàðòà Áÿçðîâà, âîñïðîèçâåäåííàÿ â Ýêîëîãè÷åñ-
êîì àòëàñå Ìîñêâû è äðóãèõ èçäàíèÿõ, ïîëó÷èëà øèðîêóþ èçâåñòíîñòü. Äàííûå
ëèõåíîèíäèêàöèè ïîçâîëèëè ñäåëàòü ðÿä âûâîäîâ, ìîãóùèõ èìåòü ïðàêòè÷åñêîå
çíà÷åíèå, íàïðèìåð, î ïðè÷èíàõ àíîìàëèè ñìåðòíîñòè íàñåëåíèÿ â öåíòðàëüíûõ
ðàéîíàõ Ìîñêâû.

Â ïîñëåäíèå 15 ëåò â Ìîñêâå, êàê è â äðóãèõ ðîññèéñêèõ ãîðîäàõ, ïðîèñõîäÿò
ñåðüåçíûå èçìåíåíèÿ â õàðàêòåðå èñòî÷íèêîâ çàãðÿçíåíèÿ àòìîñôåðû, îáóñëîâëåí-
íûå ðîñòîì ÷èñëà àâòîìîáèëåé íà 5–7% åæåãîäíî è ñâåðòûâàíèåì ïðîìûøëåííîãî
ïðîèçâîäñòâà. Â íà÷àëå íîâîãî âåêà îáúåì âûáðîñîâ âðåäíûõ âåùåñòâ îò ñòàöèî-
íàðíûõ èñòî÷íèêîâ ïî ñðàâíåíèþ ñ óðîâíåì 1990 ã. ñîêðàòèëñÿ áîëåå ÷åì â 3 ðàçà.
Âêëàä àâòîìîáèëåé â çàãðÿçíåíèå âîçäóõà ñòîëèöû ìåæäó òåì óâåëè÷èâàëñÿ è äîñ-
òèã ïî÷òè 90%. Îäíîâðåìåííî èäóò ñäâèãè â õèìèçìå àòìîñôåðû – ñóùåñòâóþò
òåíäåíöèè ê óìåíüøåíèþ ÷àñòîòû êèñëîòíûõ äîæäåé è ñíåãîïàäîâ è çàìåùåíèþ
ñåðû àçîòîì â ñîñòàâå âûïàäåíèé. Âñå ýòè ÿâëåíèÿ ñîçäàþò íîâóþ ýêîëîãè÷åñêóþ
îáñòàíîâêó â ãîðîäå, çà êîòîðîé íóæíî íàáëþäàòü, äîïîëíÿÿ ìåòîäû ñëåæåíèÿ ñ
ïîìîùüþ àâòîìàòè÷åñêèõ ëàáîðàòîðèé, ñðåäñòâàìè áèîèíäèêàöèè. Âîò ïî÷åìó
Ë.Ã.Áÿçðîâ âçÿë íà ñåáÿ òðóä ïðîâåäåíèÿ ïîâòîðíîãî êîëè÷åñòâåííîãî àíàëèçà ôëî-
ðû ëèøàéíèêîâ â Ìîñêâå.

Ñëåäóåò îòìåòèòü, ÷òî àâòîð êíèãè, áóäó÷è îïûòíåéøèì ñïåöèàëèñòîì â îáëàñ-
òè ëèõåíîèíäèêàöèè, äîñòàòî÷íî îñòîðîæåí â èíòåðïðåòàöèè ñîáðàííîãî ìàòåðèà-
ëà è äàëåê îò óòâåðæäåíèé î ïîëíîì ñîîòâåòñòâèè ìåæäó îáèëèåì ëèøàéíèêîâ,
äàæå ñàìûõ ÷óâñòâèòåëüíûõ, è ñòåïåíüþ çàãðÿçíåíèÿ àòìîñôåðû.

Âûïîëíåííàÿ ðàáîòà ïðåäñòàâëÿåò öåííîñòü â òðåõ îòíîøåíèÿõ: âî-ïåðâûõ, îíà
óêàçûâàåò, õîòÿ è êîñâåííûì îáðàçîì, íà ñîâðåìåííûå òåððèòîðèàëüíûå ðàçëè÷èÿ â
çàãðÿçíåíèè âîçäóõà – ñåðüåçíåéøåãî ôàêòîðà ðèñêà äëÿ çäîðîâüÿ ìîñêâè÷åé, âî-
âòîðûõ, ðàñêðûâàåò êàðòèíó ýêîëîãè÷åñêèõ ïîñëåäñòâèé ðàçâèòèÿ ãîðîäñêîãî õî-
çÿéñòâà è, â-òðåòüèõ,  îòêðûâàåò âîçìîæíîñòü îïòèìèçàöèè ðàçìåùåíèÿ ñòàíöèé
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èíñòðóìåíòàëüíîãî ìîíèòîðèíãà. Ëþáîçíàòåëüíûé ÷èòàòåëü ìîæåò ïîëó÷èòü îò íåå
ïîëüçó, ïîñëå îçíàêîìëåíèÿ ñ ìåòîäîì, îáðàòèâ âíèìàíèå íà êîëè÷åñòâî ýïèôèò-
íûõ ëèøàéíèêîâ  â áëèæàéøåì äâîðå èëè ñêâåðå, ÷òîáû ñîñòàâèòü ñîáñòâåííîå
ïðåäñòàâëåíèå î êà÷åñòâå ñðåäû, îêðóæàþùåé åãî æèëèùå.

Ïîñëå 2006 ã., êîãäà áûëà ñäåëàíà âòîðàÿ ñúåìêà, ñóäÿ ïî èìåþùåéñÿ èíôîðìà-
öèè, âûáðîñû ñòàáèëèçèðîâàëèñü. Ïîýòîìó èññëåäîâàíèå Ë.Ã. Áÿçðîâà äîëæíî íà-
äîëãî ñîõðàíèòü ñâîþ àêòóàëüíîñòü.

À.Þ.Ðåòåþì
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Ââåäåíèå

Äàííûå î âèäîâîì ñîñòàâå è ðàñïðîñòðàíåíèè ëèøàéíèêîâ â ïîñëåäíèå äåñÿòè-
ëåòèÿ øèðîêî èñïîëüçóþòñÿ äëÿ îöåíêè ñîñòîÿíèÿ ñðåäû. Ýòî ñâÿçàíî ñ óñòàíîâ-
ëåííîé åùå â ñåðåäèíå 19 âåêà íåãàòèâíîé çàâèñèìîñòüþ èõ ðàñïðîñòðàíåíèÿ â ãî-
ðîäàõ è èíäóñòðèàëüíûõ ðåãèîíàõ îò çàãðÿçíåíèÿ àòìîñôåðû. Ðåçóëüòàòû ïðîâå-
äåííûõ èññëåäîâàíèé áûëè øèðîêî èñïîëüçîâàíû äëÿ çîíèðîâàíèÿ òåððèòîðèé ïî
ñòåïåíè çàãðÿçíåíèÿ âîçäóõà. Áûëè íàéäåíû êîððåëÿöèè ìåæäó ðàñïðîñòðàíåíèåì
íåêîòîðûõ çàáîëåâàíèé, íàïðèìåð, ðàêà ëåãêèõ ó âçðîñëûõ â Èòàëèè (Cislaghi, Nimis,
1997), ðåñïèðàòîðíûõ èíôåêöèé ó äåòåé â Ìîñêâå (Ï÷åëêèí, 2006) è çîíàìè çàãðÿç-
íåíèÿ, óñòàíîâëåííûìè ïî îñîáåííîñòÿì ðàñïðîñòðàíåíèÿ ýïèôèòíûõ ëèøàéíè-
êîâ. Ñâåäåíèÿ î äèíàìèêå ïðèçíàêîâ ñîñòîÿíèÿ ëèøàéíèêîâ, â ò. ÷. è èõ âèäîâîãî
ñîñòàâà íà êîíêðåòíîé òåððèòîðèè, ïîçâîëÿþò ñóäèòü îá ýôôåêòèâíîñòè ïðîâîäè-
ìûõ ìåðîïðèÿòèé, ñïîñîáñòâóþùèõ óëó÷øåíèþ êà÷åñòâà âîçäóøíîãî áàññåéíà è
ñîçäàíèþ áîëåå çäîðîâûõ äëÿ ÷åëîâåêà óñëîâèé æèçíè íà îáñëåäîâàííûõ òåððèòî-
ðèÿõ. Ðåãèñòðàöèÿ ïîêàçàòåëåé ïðåäñòàâèòåëåé ëèõåíîáèîòû – ÷àñòü ïðîãðàììû
íàáëþäåíèé ìíîãèõ ñòàíöèé ñåòè ãëîáàëüíîãî ìîíèòîðèíãà îêðóæàþùåé ñðåäû (Èç-
ðàýëü è äð., 1982; Ïðåäâàðèòåëüíàÿ ïðîãðàììà…, 1985; Monitoring…2002). Êàæäûé
ëþáîçíàòåëüíûé ÷åëîâåê, â îñîáåííîñòè ïðîæèâàþùèé òàì, ãäå ðàñòóò äåðåâüÿ, ïî
îòñóòñòâèþ èëè íàëè÷èþ ëèøàéíèêîâ, èõ îáèëèþ íà ñòâîëàõ è âåòâÿõ ìîæåò ïîëó-
÷èòü îáùåå ïðåäñòàâëåíèå î êà÷åñòâå âîçäóõà â ìåñòå åãî ïðåáûâàíèÿ: ìíîãî ëè-
øàéíèêîâ – âîçäóõ ÷èñòûé, ìàëî èëè èõ íåò – ïîâîä äëÿ ñîìíåíèé â åãî êà÷åñòâå,
ïðàâäà, íå âî âñåõ ñëó÷àÿõ îïðàâäàííûé.

Çàêîí Ðîññèéñêîé Ôåäåðàöèè «Îá îõðàíå îêðóæàþùåé ñðåäû» îò 10 ÿíâàðÿ 2002
ã. ¹ 7-ÔÇ (Ðîññèéñêàÿ ãàçåòà çà 12 ÿíâàðÿ 2002 ã., ¹ 6) äåêëàðèðóåò, ÷òî «…â ñîîò-
âåòñòâèè ñ Êîíñòèòóöèåé Ðîññèéñêîé Ôåäåðàöèè êàæäûé èìååò ïðàâî íà áëàãîïðè-
ÿòíóþ îêðóæàþùóþ ñðåäó,… íà ïîëó÷åíèå äîñòîâåðíîé èíôîðìàöèè î ñîñòîÿíèè
îêðóæàþùåé ñðåäû». Â ýòîì çàêîíå ñðåäè êîìïîíåíòîâ îêðóæàþùåé ñðåäû íàçâàí
è àòìîñôåðíûé âîçäóõ, à îäíèì èç ñïîñîáîâ êîíòðîëÿ ñîñòîÿíèÿ ñðåäû ÿâëÿåòñÿ
ìîíèòîðèíã. Ñîãëàñíî òåêñòó çàêîíà, «ìîíèòîðèíã îêðóæàþùåé ñðåäû (ýêîëîãè÷åñ-
êèé ìîíèòîðèíã) – êîìïëåêñíàÿ ñèñòåìà íàáëþäåíèé çà ñîñòîÿíèåì îêðóæàþùåé
ñðåäû, îöåíêè è ïðîãíîçà èçìåíåíèé ñîñòîÿíèÿ îêðóæàþùåé ñðåäû ïîä âîçäåéñòâèåì
ïðèðîäíûõ è àíòðîïîãåííûõ ôàêòîðîâ» (ñòàòüÿ 1). Ïîêàçàòåëÿìè ñîñòîÿíèÿ ñðåäû
è åå êîìïîíåíòîâ ìîãóò áûòü è ïðåäñòàâèòåëè îðãàíè÷åñêîãî ìèðà – ðàñòåíèÿ, æè-
âîòíûå, ãðèáû, áàêòåðèè, êîìïëåêñíûå ñèìáèîòè÷åñêèå àññîöèàöèè, ê êîòîðûì ïðè-
íàäëåæàò è ëèøàéíèêè.

Îïðåäåëåíèå ñâîéñòâ ñðåäû ïî îñîáåííîñòÿì ðÿäà ïîêàçàòåëåé ëèøàéíèêîâ íà-
çûâàþò ëèõåíîèíäèêàöèåé (îò ëàòèíñêîãî – Lichenes – ëèøàéíèêè). Ïðèíöèïèàëü-
íî ïðàêòè÷åñêè âñå æèâûå îðãàíèçìû â òîé èëè èíîé ñòåïåíè ïðèãîäíû äëÿ áèîèí-
äèêàöèè, åñòåñòâåííî, åñëè â äåòàëÿõ èçâåñòíû îñîáåííîñòè èõ ýêîëîãèè. Ëèøàé-
íèêè, â ÷àñòíîñòè, ïðèìåíÿëè äëÿ âûÿâëåíèÿ ïî÷âåííî-ãåîëîãè÷åñêèõ è ôèçèêî-
ãåîãðàôè÷åñêèõ ïàðàìåòðîâ òåððèòîðèé (Âèêòîðîâ, 1956, 1960; Âèêòîðîâ, Äæóðàå-
âà, 1979; Ìàãîìåäîâà, 1980; Ñåäåëüíèêîâà, 1982; Òàèñàåâ, Êîíñòàíòèíîâà, 1988; Óð-
áàíàâè÷þñ, 2002; Rosentreter, 1990), äèíàìèêè ïîâåäåíèÿ ãîðíûõ ëåäíèêîâ (Ìàð-
òèí, 1967; Ñàâîñêóë, 1995; Òóðìàíèíà, 1971; è äð.), âîçðàñòà íàñêàëüíûõ èçîáðàæå-
íèé (ïåòðîãëèôîâ), îñòàâëåííûõ íàøèìè äàëåêèìè ïðåäêàìè (Ñåäåëüíèêîâà, ×åðå-
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ìèñèí, 2001), ñòåïåíè ïàñòáèùíîé (Àíäðååâ, 1980; Áÿçðîâ, 1976; Ìàãîìåäîâà è äð.,
1991) è ðåêðåàöèîííîé (Ìàëûøåâà, 1978; Ìàëûøåâà, Òîëïûøåâà, 1982; Ðûñèí è
äð., 2004) íàãðóçîê, âëèÿíèÿ óäîáðåíèé (Ãîðäååâà, Òîëïûøåâà, 1978), è äëÿ äðóãèõ
öåëåé. Ýêîëîãè÷åñêàÿ ðàçâåäêà â Âîîðóæåííûõ ñèëàõ ÐÔ íûíå èñïîëüçóåò è ïîêàçà-
òåëè ëèøàéíèêîâ èíòåðåñóþùåé ìåñòíîñòè (Áàäòèåâ, Êóë¸ìèí, 2001). Ýòè îðãàíèç-
ìû øèðîêî ïðèìåíÿëèñü äëÿ îïðåäåëåíèÿ ðàäèîàêòèâíîãî çàãðÿçíåíèÿ (Áÿçðîâ,
2005). Ïðè èçó÷åíèè ïîñëåäñòâèé ïðèìåíåíèÿ â Êîñîâî (1999 ã.) âîéñêàìè ÍÀÒÎ
ñíàðÿäîâ ñî ñëàáî îáîãàùåííûì óðàíîì èñïîëüçîâàëè è ëèøàéíèêè (Sansone et al.,
2001). Îäíàêî íàèáîëåå øèðîêî ïðåäñòàâèòåëåé ëèõåíîáèîòû, â îñîáåííîñòè ýïè-
ôèòû, ò.å. îáèòàþùèå íà äåðåâüÿõ è êóñòàðíèêàõ, èñïîëüçîâàëè äëÿ êà÷åñòâåííîé
îöåíêè çàãðÿçíåíèÿ âîçäóõà â ãîðîäàõ. Åùå â ñåðåäèíå 19 îòìå÷àëîñü, ÷òî ýêîëîãè-
÷åñêèå óñëîâèÿ â ãîðîäàõ, îñîáåííî â êðóïíûõ, íåáëàãîïðèÿòíû äëÿ ìíîãèõ âèäîâ
ëèøàéíèêîâ. Òîãäà â Þæíîì Ëàíêàøèðå (Àíãëèÿ) óñòàíîâèëè ñíèæåíèå âèäîâîãî
ðàçíîîáðàçèÿ ëèõåíîôëîðû èç-çà óâåëè÷åíèÿ çàãðÿçíåíèÿ âîçäóõà (Hawksworth, Rose,
1976), à êëàññèê ëèõåíîëîãèè – íàóêè î ëèøàéíèêàõ – Â. Íþëàíäåð (W. Nylander,
1866) îáðàòèë âíèìàíèå íà ïîñòåïåííîå èñ÷åçíîâåíèå ëèøàéíèêîâ èç Ëþêñåìáóð-
ãñêîãî ñàäà â Ïàðèæå (Ôðàíöèÿ) èç-çà èñïîëüçîâàíèÿ íîâûõ âèäîâ òîïëèâà è ãàçà
äëÿ îñâåùåíèÿ ãîðîäñêèõ óëèö. Ýòî äàëî åìó îñíîâàíèå íàçâàòü ëèøàéíèêè “ãèãè-
åíîìåòðàìè”, âèäîâîé ñîñòàâ è ñòåïåíü ðàçâèòèÿ êîòîðûõ â ãîðîäå èëè åãî ÷àñòÿõ â
îïðåäåëåííîé ñòåïåíè îòðàæàþò êà÷åñòâî âîçäóõà, êîìôîðòíîñòü óñëîâèé ïðîæè-
âàíèÿ íàñåëåíèÿ ãîðîäîâ. Ê íà÷àëó 1900-õ ýòîò «ãîðîäñêîé ýôôåêò» â îòíîøåíèè
ëèøàéíèêîâ, ò.å. èõ èñ÷åçíîâåíèå â ãîðîäàõ, áûë øèðîêî ïðèçíàííûì ôåíîìåíîì,
è ïîíà÷àëó åãî ñâÿçûâàëè ñ äåéñòâèåì óãîëüíîé ñàæè. Ïîçäíåå îñíîâíûì òîêñè÷-
íûì äëÿ íèõ àãåíòîì áûë ïðèçíàí áåñöâåòíûé ãàç äâóîêèñü ñåðû. Íûíå ñïèñîê çàã-
ðÿçíèòåëåé âîçäóõà, íåãàòèâíî äåéñòâóþùèõ íà ëèõåíîáèîòó, ìíîãî áîëüøå è âêëþ-
÷àåò HF, íåêîòîðûå ìåòàëëû, îêèñëèòåëè è îðãàíè÷åñêèå ñîåäèíåíèÿ. Çäåñü óìåñò-
íî óïîìÿíóòü, ÷òî ñóùåñòâîâàëî è äðóãîå îáúÿñíåíèå èñ÷åçíîâåíèÿ ëèøàéíèêîâ â
ãîðîäàõ, à èìåííî, áîëåå âûñîêàÿ ñóõîñòü âîçäóõà â ãîðîäñêèõ ïîñåëåíèÿõ (Rydzak,
1953, 1968), ÷òî íå íàøëî ïîäòâåðæäåíèÿ â ìíîãî÷èñëåííûõ èññëåäîâàíèÿõ ïî ýòîé
ïðîáëåìå (Hawksworth, Rose, 1976; LeBlanc, Rao, 1973; Nash, 2008).

Ðàçëè÷íûå àñïåêòû ëèõåíîèíäèêàöèè çàãðÿçíåíèÿ âîçäóõà îòðàæåíû â ìíîãî-
÷èñëåííûõ ïóáëèêàöèÿõ. Ñ 1974 ïî 2000 ã. æóðíàë «The Lichenologist» ðåãóëÿðíî
ïóáëèêîâàë áèáëèîãðàôèþ «Ëèòåðàòóðà î çàãðÿçíåíèè âîçäóõà è ëèøàéíèêè
(Literature on air pollution and lichens)», â 39 âûïóñêàõ êîòîðîé ñîäåðæàëîñü áîëåå
3000 íàçâàíèé. Ïîèñêîâàÿ ñèñòåìà ýëåêòðîííîé áàçû äàííûõ â Èíòåðíåòå «Recent
literature on lichens» (Culberson et al. 2008), êîòîðàÿ â îêòÿáðå 2009 ã. âêëþ÷àëà 39954
èñòî÷íèêîâ, íà êëþ÷åâîå ñëîâî «pollution» íàøëà 2243 ïóáëèêàöèé.

Â 1988–1991 ãîäàõ àâòîð èçó÷àë îñîáåííîñòè ðàñïðîñòðàíåíèÿ ýïèôèòíûõ ëè-
øàéíèêîâ íà òåððèòîðèè ã. Ìîñêâû â ïðåäåëàõ Ìîñêîâñêîé êîëüöåâîé àâòîìîáèëü-
íîé äîðîãè (ÌÊÀÄ). Ñîáðàííûå ìàòåðèàëû (Áÿçðîâ, 1994, 1996à) â äàëüíåéøåì
áûëè èñïîëüçîâàíû äëÿ çîíèðîâàíèÿ òåððèòîðèè ãîðîäà îòíîñèòåëüíî êà÷åñòâà âîç-
äóøíîãî áàññåéíà (Áÿçðîâ, 1996á, 1998à, 1998á, 1998â, 1999; 2002; Áÿçðîâ è äð.,
1997; Ìàêñèìîâà, Áÿçðîâ, 2000).

Â 2006 ã. áûëî ïðîâåäåíî ïîâòîðíîå àíàëîãè÷íîå îáñëåäîâàíèå ÷àñòè òåððèòî-
ðèè ãîðîäà. Ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà äàííûõ î ñîñòàâå ýïèôèòíûõ ëè-
øàéíèêîâ ïî ìàòåðèàëàì, ñîáðàííûì ñ èíòåðâàëîì â 15–17 ëåò, è îáîáùàåò ïðåäëà-
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ãàåìàÿ âíèìàíèþ ÷èòàòåëåé êíèãà. Ïðè ýòîì ðåçóëüòàòû, ïîëó÷åííûå â 1988-1991
ãã., äàëåå â òåêñòå è òàáëèöàõ äëÿ êðàòêîñòè îáîçíà÷åíû 1990 ã.

Âìåñòå ñ òåì â êíèãå ñîäåðæàòñÿ è ñâåäåíèÿ îáùåãî õàðàêòåðà: òðàêòîâêà ëè-
øàéíèêîâîãî ñèìáèîçà, ñòðîåíèå ëèøàéíèêîâ, èõ æèçíåííûå ôîðìû, îñîáåííîñòè
ýêîëîãèè è äð. Íîìåíêëàòóðà ëèøàéíèêîâ â êíèãå â îñíîâíîì ñîîòâåòñòâóåò íàçâà-
íèÿì, èñïîëüçîâàííûì â öèòèðîâàííûõ èñòî÷íèêàõ. Â íåêîòîðûõ ñëó÷àÿõ â ñêîáêàõ
ïðèâåäåíà è ñîâðåìåííàÿ íîìåíêëàòóðà òàêñîíà. Ðàçìåðíîñòü âåëè÷èí òàêæå óêàçà-
íà ñîãëàñíî öèòèðîâàííûì èñòî÷íèêàì.

Ðàáîòà âûïîëíåíà â Èíñòèòóòå ïðîáëåì ýêîëîãèè è ýâîëþöèè ÐÀÍ. Ñ÷èòàþ ñâî-
èì ïðèÿòíûì äîëãîì âûñêàçàòü ïðèçíàòåëüíîñòü çà ñîäåéñòâèå ìîèì óñèëèÿì ïî
íàïèñàíèþ êíèãè ñîòðóäíèêàì ëàáîðàòîðèè, â øòàòå êîòîðîé ÿ ñîñòîþ, äîêòîðó ãåî-
ãðàôè÷åñêèõ íàóê ïðîôåññîðó À.Þ. Ðåòåþìó (ÈÃ ÐÀÍ), èíèöèèðîâàâøåìó äàííóþ
ðàáîòó è ðåäàêòèðîâàâøåãî ðóêîïèñü, ïðåçèäåíòó Öåíòðà ýêîëîãè÷åñêèõ èíèöèàòèâ
(ã. Ìîñêâà) ê.ý.í. Å.Þ. Îñåëåäåö çà ìàòåðèàëüíóþ ïîääåðæêó ïîäãîòîâêè ðóêîïèñè
êíèãè ê èçäàíèþ, ìîåé äî÷åðè Àííå, à òàêæå ìíîãî÷èñëåííûì îòå÷åñòâåííûì è
çàðóáåæíûì êîëëåãàì çà ïðèñëàííûå èìè íåäîñòóïíûå â Ìîñêâå ïóáëèêàöèè. ß
áëàãîäàðþ äîêòîðà áèîëîãè÷åñêèõ íàóê À.Â. Ï÷åëêèíà (ÈÃÊÝ Ðîñãèäðîìåòà è ÐÀÍ)
è êàíäèäàòà áèîëîãè÷åñêèõ íàóê Ì.Ï. Æóðáåíêî (ÁÈÍ ÐÀÍ) çà áëàãîæåëàòåëüíûå
îòçûâû íà ðóêîïèñü è ñäåëàííûå çàìå÷àíèÿ.
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1. Ïîíÿòèå «ëèøàéíèêè», îñîáåííîñòè
èõ áèîëîãèè è ýêîëîãèè

Ïðåäïîñûëêîé äëÿ øèðîêîãî èñïîëüçîâàíèÿ ýïèôèòíûõ ëèøàéíèêîâ â êà÷åñòâå
áèîìîíèòîðîâ çàãðÿçíåíèÿ íàçûâàþò ñëåäóþùèå èõ ñâîéñòâà (Heinrich, Remele, 2002;
Seaward, 2002):
– íàëè÷èå ìíîæåñòâà âèäîâ ñ îáøèðíûìè àðåàëàìè;
– íåçàâèñèìîñòü ñîñòîÿíèÿ îðãàíèçìà îò ñåçîíà;
– äîñòóïíîñòü â òå÷åíèå ãîäà;
– ìèíåðàëüíîå ïèòàíèå çà ñ÷åò âåùåñòâ, ïîñòóïàþùèõ èç àòìîñôåðû;
– âîçìîæíîñòü èñïîëüçîâàíèÿ îðãàíèçìîâ êàê äëÿ ïàññèâíîãî, òàê è àêòèâíîãî

ìîíèòîðèíãà ñ ïðèìåíåíèåì ñòàíäàðòèçèðîâàííûõ ìåòîäîâ ýêñïîíèðîâàíèÿ;
– ïðîñòîòà ñáîðà ìàòåðèàëà;
– íèçêàÿ ñêîðîñòü ðîñòà áîëüøèíñòâà ëèøàéíèêîâ, ÷òî ïîçâîëÿåò ðàññìàòðèâàòü

ýòè îðãàíèçìû êàê àêêóìóëÿòîðû äàâíèõ çàãðÿçíèòåëåé;
– ïðèãîäíîñòü äëÿ èçìåðåíèÿ ñîäåðæàíèÿ çàãðÿçíèòåëåé öåëûõ ñëîåâèù è èõ ÷àñ-

òåé;
– èíôîðìàòèâíîñòü ìîëîäûõ ÷àñòåé ëèøàéíèêîâ äëÿ îïðåäåëåíèÿ íåäàâíî äåïî-

íèðîâàííûõ âûïàäåíèé.
Òàê ÷òî æå îáîçíà÷àþò òåðìèíîì «ëèøàéíèêè»? Èõ ïðèðîäà øèðîêî îáñóæäà-

ëàñü â íàó÷íîé è ïîïóëÿðíîé ëèòåðàòóðå (Ãîëóáêîâà, 1993; Hawksworth, 1988; Smith,
2001), îäíàêî ìíîãîå åùå íå ïîíÿòî, è îáùåïðèíÿòîé òðàêòîâêè îáúåêòà «ëèøàéíè-
êè» äî ñåé ïîðû íåò. Ìíîãèå ñîâðåìåííûå ëèõåíîëîãèè ñîãëàñíû, ÷òî «ëèøàéíèê -
ýòî àññîöèàöèÿ ìåæäó ãðèáîì, îáû÷íî àñêîìèöåòîì, íî â íåêîòîðûõ ñëó÷àÿõ áàçè-
äèîìèöåòîì èëè äåéòåðîìèöåòîì, è îäíèì (èëè áîëåå) ôîòîñèíòåçèðóþùèì ïàðò-
íåðîì – çåëåíîé âîäîðîñëüþ èëè öèàíîáàêòåðèåé. Ó âñåõ ëèøàéíèêîâ ãðèá îáðàçó-
åò ñëîåâèùå (òàëëîì), êîòîðîå ìîæåò ñîäåðæàòü âòîðè÷íûå âåùåñòâà» (Ahmadjian,
1993). Òàêèì îáðàçîì, ëèøàéíèê âêëþ÷àåò ìèêîáèîíò, ôîòîáèîíò, ñëîåâèùå (òàë-
ëîì) è âåùåñòâà êàê ïðîäóêò ìåòàáîëèçìà ïàðòíåðîâ. Â ýòîé ñèìáèîòè÷åñêîé àññî-
öèàöèè ãðèá, âèäèìî, ïàðàçèòèðóåò ëèáî íà çåëåíîé âîäîðîñëè, ëèáî íà öèàíîáàê-
òåðèè (ñèíå-çåëåíîé âîäîðîñëè), ëèáî è íà âîäîðîñëè è íà öèàíîáàêòåðèè âìåñòå.

Ýóêàðèîòè÷åñêàÿ âîäîðîñëü è ïðîêàðèîòè÷åñêàÿ öèàíîáàêòåðèÿ ÿâëÿþòñÿ ôîòî-
ñèíòåçèðóþùèìè îðãàíèçìàìè è ñëóæàò äëÿ ãðèáà èñòî÷íèêîì óãëåâîäîâ. Öèàíî-
áàêòåðèè, êðîìå òîãî, ñïîñîáíû ôèêñèðîâàòü ìîëåêóëÿðíûé àçîò àòìîñôåðû, ïðå-
âðàùàÿ åãî â ñîåäèíåíèÿ, ïðèãîäíûå äëÿ ïèòàíèÿ ãðèáà. Ïîòîê ïèòàòåëüíûõ ýëå-
ìåíòîâ îò ìèêîáèîíòà ê ôîòîáèîíòó íåñðàâíèìî ìåíüøèé. Òàêèì îáðàçîì, ÷åðåç
ôîòîñèíòåç è ôèêñàöèþ ìîëåêóëÿðíîãî àçîòà àòìîñôåðû ôîòîáèîíòàìè â âàæíåé-
øèå êëåòî÷íûå ñòðóêòóðû ëèøàéíèêîâ ïðîíèêàþò èç âîçäóõà ðàçëè÷íûå çàãðÿçíè-
òåëè.

Äðóãèì ñëåäñòâèåì òåñíîé ôèçèîëîãè÷åñêîé èíòåãðàöèè ÿâëÿåòñÿ íàëè÷èå â
ëèøàéíèêàõ îáøèðíîãî íàáîðà âòîðè÷íûõ ïðîäóêòîâ, òàê íàçûâàåìûõ ëèøàéíèêî-
âûõ âåùåñòâ (Äåìáèöêèé, Òîëñòèêîâ, 2005; Huneck, 2001). Áîëüøèíñòâî èõ íåèçâå-
ñòíû â ñâîáîäíî æèâóùèõ ãðèáàõ (èëè äðóãèõ îðãàíèçìàõ) è ïîòîìó èõ íàëè÷èå -
äîïîëíèòåëüíîå ñâèäåòåëüñòâî óíèêàëüíîñòè ëèøàéíèêîâîãî ñèìáèîçà.
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Êàæäîå ñëîåâèùå ëèøàéíèêà ïðåäñòàåò ïåðåä íàìè êàê îòäåëüíûé îðãàíèçì,
õîòÿ ôàêòè÷åñêè òàêîé òàëëîì ïðåäñòàâëÿåò ñîáîé ìîðôîëîãè÷åñêîå âûðàæåíèå
âçàèìîäåéñòâèÿ äâóõ, à òî è òðåõ îðãàíèçìîâ èç ðàçíûõ öàðñòâ îðãàíè÷åñêîãî ìèðà
(ãðèáîâ, çåëåíûõ ðàñòåíèé, öèàíîáàêòåðèé). Ñ ïîçèöèé ãåíåòèêè è ýâîëþöèè ëè-
øàéíèêè, êîíå÷íî, íåëüçÿ ðàññìàòðèâàòü êàê èíäèâèäû. Âåðîÿòíî, ñëåäóåò ñîãëà-
ñèòüñÿ ñ ìíåíèåì, ÷òî ôàêòè÷åñêè äèñêðåòíîå ñëîåâèùå ëèøàéíèêà ïðåäñòàâëÿåò
ñîáîé ìèíèàòþðíóþ ýêîñèñòåìó (Farrar, 1976a). Êàê îòìå÷àëà Í.Ñ. Ãîëóáêîâà (1993),
ñ áèîëîãè÷åñêîé òî÷êè çðåíèÿ ëèøàéíèê – ýòî òðàêòóåìûé â øèðîêîì ñìûñëå ñèì-
áèîç äâóõ èëè áîëåå îðãàíèçìîâ, ãåíåòè÷åñêè îáîñîáëåííûõ, îñíîâàííûé íà ìåòà-
áîëè÷åñêèõ ïîòðåáíîñòÿõ îäíîãî èç íèõ. È ÿ ñîãëàñåí ñ çàêëþ÷åíèåì R. Honegger
(2009), ÷òî ëèøàéíèêè ïðåäñòàâëÿþò ñîáîé ôåíîòèï òðîôè÷åñêè ñïåöèàëèçèðîâàí-
íûõ ãðèáîâ (ìèêîáèîíòû), êîòîðûå ïîëó÷àþò óãëåðîä, è â íåêîòîðûõ ñëó÷àÿõ àçîò,
îò ñâîèõ âîäîðîñëåâûõ èëè öèàíîáàêòåðèàëüíûõ ñèìáèîíòîâ (ôîòîáèîíòû).

1.1. Ìèêîáèîíò

Ãðèáû, ôîðìèðóþùèå ëèøàéíèêè, íå ïðåäñòàâëÿþò åäèíóþ òàêñîíîìè÷åñêóþ
ãðóïïó. Ãðèáíîé êîìïîíåíò ëèøàéíèêîâîãî ñèìáèîçà, èëè ìèêîáèîíò, ó áîëüøèí-
ñòâà âèäîâ (98%) ëèøàéíèêîâ ïðèíàäëåæèò ê ðàçëè÷íûì ñåìåéñòâàì îòäåëà ñóì÷à-
òûõ ãðèáîâ (Ascomycota), ó íåìíîãèõ – ê áàçèäèîìèöåòàì (Basidiomycota), ó åäè-
íè÷íûõ âèäîâ – ê äåéòåðîìèöåòàì (Deuteromycota) è ãðèáîïîäîáíûì ïðîòèñòàì,
÷ü¸ ñèñòåìàòè÷åñêîå ïîëîæåíèå ïîêà òî÷íî íå óñòàíîâëåíî. Âñå ãðèáû, ó÷àñòâóþ-
ùèå â ôîðìèðîâàíèè ëèøàéíèêîâ, íàçûâàþò ëèõåíèçèðîâàííûìè, à ïðîöåññ îáðà-
çîâàíèÿ ëèøàéíèêà – ëèõåíèçàöèåé. Îáùåå ìåæäó íèìè – ïèùåâàÿ ñïåöèàëèçàöèÿ,
è èõ îáùåå îáîçíà÷åíèå «ëèøàéíèêè» èëè «ëèõåíèçèðîâàííûå ãðèáû» èìååò òàêîé
æå ñìûñë, êàê íàçâàíèÿ «ìèêîðèçíûå ãðèáû», «ôèòîïàòîãåííûå ãðèáû». Ïðèìåðíî
îêîëî 20% âñåõ èçâåñòíûõ âèäîâ ãðèáîâ ÿâëÿþòñÿ ëèõåíèçèðîâàííûìè, à ñðåäè ñóì-
÷àòûõ òàêèõ âèäîâ îêîëî 50%.

Äîëãîå âðåìÿ ïîëàãàëè, ÷òî â ñâîáîäíîì ñîñòîÿíèè, âíå ëèøàéíèêîâîé àññîöè-
àöèè, áåç ôîòîáèîíòîâ, ëèõåíèçèðîâàííûå ãðèáû æèâóò î÷åíü íåïðîäîëæèòåëüíîå
âðåìÿ, è ïîòîìó ñ÷èòàëè, ÷òî äëÿ íîðìàëüíîãî ñóùåñòâîâàíèÿ òàêèõ ãðèáîâ ëèõå-
íèçàöèÿ îáÿçàòåëüíà (èëè îáëèãàòíà). È åñëè â ïðèðîäå èíîãäà âñòðå÷àëè ïðåäñòà-
âèòåëåé àíàòîìè÷åñêè ïîäîáíûõ âèäîâ ãðèáîâ, ÷àñòü êîòîðûõ íîðìàëüíî ôóíêöèî-
íèðîâàëà áåç ôîòîáèîíòîâ, êàê ñàïðîòðîôû, à äðóãèå ñóùåñòâîâàëè â àññîöèàöèè ñ
âîäîðîñëÿìè èëè öèàíîáàêòåðèÿìè, ò.å. êàê ëèøàéíèêè, òàêèå ãðèáû ñèñòåìàòèêè
îòíîñèëè ê ðàçíûì òàêñîíàì, íåñìîòðÿ íà èõ ìîðôîëîãî-àíàòîìè÷åñêîå ñõîäñòâî.
Ôàêòè÷åñêè â òàêèõ ñëó÷àÿõ îñíîâàíèåì äëÿ èõ ðàçäåëåíèÿ áûë ëèøü ñïîñîá ïèòà-
íèÿ. Íàïðèìåð, â áîðåàëüíûõ ëåñàõ Åâðîïû íà îñèíàõ (Populus tremula) âñòðå÷àþò-
ñÿ ïðåäñòàâèòåëè ãðèáíîãî ñåìåéñòâà Stictidaceae, îáúåäèíÿþùåãî áîëüøóþ ãðóï-
ïó ìåëêèõ, íåðåäêî íå çàìå÷àåìûõ, ãëàâíûì îáðàçîì ñàïðîòðîôíûõ äèñêîìèöåòîâ.
Ñðåäè íèõ, íàðÿäó ñ äðóãèìè, âûäåëÿëè íåëèõåíèçèðîâàííûé ñàïðîòðîôíûé ðîä
Stictis è ðîä êîðêîâûõ ëèøàéíèêîâ Conotrema, õîòÿ äåòàëüíûå àíàòîìè÷åñêèå èñ-
ñëåäîâàíèÿ, ïðîâåäåííûå â 1960-õ, äàâàëè îñíîâàíèå ïðåäïîëàãàòü, ÷òî Conotrema
è Stictis, âåðîÿòíî, ïðèíàäëåæàò ê îäíîìó ðîäó (Gilenstam, 1969).

Èññëåäîâàíèå ñâåæåñîáðàííîãî ìàòåðèàëà Stictidaceae ñ îñèí â áîðåàëüíûõ ëå-
ñàõ ñåâåðíîé Ñêàíäèíàâèè, â êîòîðîì äëÿ ðàçëè÷åíèÿ òàêñîíîâ ýòîãî ñåìåéñòâà èñ-
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ïîëüçîâàëè ìîëåêóëÿðíî-ãåíåòè÷åñêèå ìàðêåðû, íûíå íåðåäêî ïðèìåíÿåìûå â ãå-
íîñèñòåìàòèêå ãðèáîâ è äðóãèõ îðãàíèçìîâ, ïîêàçàëî íàëè÷èå â ìíîãîîáðàçíîì
ìàòåðèàëå êàê ñðåäè Conotrema, òàê è ñðåäè Stictis ïðåäñòàâèòåëåé òðåõ âèäîâ, ðà-
íåå íå èçâåñòíûõ íàóêå (Wedin et al., 2004). Îäíàêî ëèõåíèçèðîâàííûå è íåëèõåíè-
çèðîâàííûå ýêçåìïëÿðû íå îáðàçîâûâàëè îòäåëüíûõ ãðóïï. Ìàðêåðû íå îïîçíàâà-
ëè ýêçåìïëÿðû âèäîâ ðîäà Conotrema êàê ëèõåíèçèðîâàííûå, îòëè÷àþùèåñÿ îò ïðåä-
ñòàâèòåëåé ñîîòâåòñòâóþùèõ ñàïðîòðîôíûõ âèäîâ ðîäà Stictis. Âñå òðè âèäà, ëèõå-
íèçèðîâàííûå è íåëèõåíèçèðîâàííûå, ïðèíàäëåæàëè ê îäíîìó ðîäó, êîòîðûé, ñî-
ãëàñíî Êîäåêñó áîòàíè÷åñêîé íîìåíêëàòóðû, ñëåäóåò èìåíîâàòü Stictis, ïîñêîëüêó
ýòî íàçâàíèå áûëî óçàêîíåíî ðàíüøå, ÷åì Conotrema. Ìèêðîñêîïè÷åñêîå èçó÷åíèå
ñóáñòðàòà ïîêàçàëî, ÷òî ñîáðàííûå ñ íåå íåëèõåíèçèðîâàííûå ýêçåìïëÿðû íå èìå-
ëè ñâÿçè ñ âîäîðîñëüþ, ïîäòâåðæäàÿ, ÷òî ýòè êîëîíèè íå âçàèìîäåéñòâóþò ñ âîäî-
ðîñëÿìè, ñêðûòûìè â äðåâåñèíå.

Ðåçóëüòàòû óêàçàííîãî èññëåäîâàíèÿ ñâèäåòåëüñòâóþò, ÷òî òðè âèäà ãðèáîâ ðàç-
âèâàþòñÿ â ñàïðîòðîôíóþ ôåðòèëüíóþ êîëîíèþ, åñëè ñïîðû ïðîðàñòàþò íà äðåâå-
ñèíå, èëè ôîðìèðóþò ëèøàéíèêîâûé ñèìáèîç íà êîðå, åñëè òàì ïðèñóòñòâóþò ñî-
âìåñòèìûå ôîòîáèîíòû. Òàêèì îáðàçîì, âïåðâûå áûëî îáíàðóæåíî, ÷òî îäèí è òîò
æå âèä ãðèáà, â çàâèñèìîñòè îò óñëîâèé, ìîæåò æèòü è ðàçìíîæàòüñÿ êàê ñàïðîòðîô
(íà äðåâåñèíå) è êàê ëèøàéíèê, ò.å. â àññîöèàöèè ñ çåëåíîé âîäîðîñëüþ (íà êîðå),
÷òî ðàñøèðÿåò åãî ýêîëîãè÷åñêèé äèàïàçîí. Âñå îïèñàííûå ñëó÷àè íàáëþäàëè íà
ñóáñòðàòå, ñîçäàâàåìîì îñèíîé, áûñòðî ðàñòóùåé äðåâåñíîé ïîðîäîé, êîòîðàÿ èã-
ðàåò âàæíóþ ñðåäîîáðàçóþùóþ ðîëü â áîðåàëüíûõ ëåñàõ.

Íåîáÿçàòåëüíàÿ ëèõåíèçàöèÿ ìîæåò áûòü âûãîäíîé ñòðàòåãèåé äëÿ âûÿâëåííûõ
òðåõ âèäîâ Stictis. Ìåæäó íèìè åñòü ýêîëîãè÷åñêèå ðàçëè÷èÿ. Ëèõåíèçèðîâàííûå
ïðåäñòàâèòåëè îäíîãî èç íèõ, âñòðå÷àþùåãîñÿ ÷àùå äðóãèõ, áûëè ñîáðàíû ãëàâíûì
îáðàçîì ñ ìîëîäûõ, òîíêèõ è ãëàäêîêîðûõ ñòâîëîâ îñèíû. Ñ óâåëè÷åíèåì âîçðàñòà
äåðåâüåâ ÷àñòü ñó÷üåâ îòìèðàåò, ëèøàåòñÿ êîðû. Ýòîò íîâûé ñóáñòðàò ïðèãîäåí äëÿ
îðãàíèçìîâ, ñïîñîáíûõ ê ñàïðîòðîôèè, è åãî çàñåëÿþò ïðåäñòàâèòåëè òîãî æå âèäà
ãðèáîâ, íî óæå íå â ñèìáèîòè÷åñêîé àññîöèàöèè ñ âîäîðîñëüþ.

Ëèõåíèçèðîâàííûå îñîáè äâóõ äðóãèõ âèäîâ ðàñòóò â ãëóáîêèõ òðåùèíàõ êîðû è
âîêðóã íèõ íà òîëñòûõ è ñðàâíèòåëüíî ñòàðûõ ñòâîëàõ îñèí. Ñíà÷àëà îíè ïîñåëè-
ëèñü êàê ñàïðîòðîôû íà ëèøåííûõ êîðû ñó÷üÿõ ìîëîäûõ äåðåâüåâ îñèíû, à çàòåì, ñ
óòîëùåíèåì ñòâîëîâ, ïîÿâëåíèåì â èõ êîðå òðåùèí, îíè çàêðåïèëèñü íà êîðå â ñèì-
áèîçå ñ çåëåíûìè âîäîðîñëÿìè, ò.å. êàê ëèøàéíèêè.

Èòàê, ïðåäñòàâèòåëè îäíîé ïîïóëÿöèè ãðèáà äëÿ ñâîåãî âûæèâàíèÿ ìîãóò âûáè-
ðàòü ñïîñîá ïèòàíèÿ – ëèáî êàê ñàïðîòðîôû íà äðåâåñèíå, ëèáî â ñèìáèîçå ñ âîäî-
ðîñëüþ íà êîðå. Ýòî ïîçâîëÿåò ãðèáó èñïîëüçîâàòü êàê ðàçëè÷íûå íèøè íà ñàìîì
äåðåâå â õîäå ðîñòà ïîñëåäíåãî, òàê è ðàçëè÷íûå âîçðàñòíûå ñòàäèè îñèííèêîâ.
Ïîäîáíàÿ æèçíåííàÿ ñòðàòåãèÿ, ïî ìíåíèþ àâòîðîâ èññëåäîâàíèÿ, ìîæåò èìåòü ìåñòî
ó äðóãèõ ãðèáîâ, ïðèñïîñîáèâøèõñÿ ê æèçíè â èçìåíÿþùèõñÿ â ïðîñòðàíñòâå è
âðåìåíè óñëîâèÿõ èõ ìåñòîîáèòàíèé.

Óñòàíîâëåííàÿ íåîáÿçàòåëüíàÿ ëèõåíèçàöèÿ äàåò îñíîâàíèå ïîëàãàòü, ÷òî â õîäå
ýâîëþöèè ãðèáîâ ïåðåõîä èõ ê æèçíè â ñèìáèîòè÷åñêîé àññîöèàöèè ñ âîäîðîñëÿìè è
öèàíîáàêòåðèÿìè â øêàëå ãåîëîãè÷åñêîãî âðåìåíè ñâåðøèëñÿ çà ãîðàçäî áîëåå êîðîò-
êèé ïåðèîä, ÷åì îöåíèâàëè ðàíåå. Ýòî îòêðûâàåò íîâûå ïåðñïåêòèâû äëÿ îáñóæäåíèÿ
âîçìîæíîé ðîëè ëèøàéíèêîâîãî ñèìáèîçà â ðàçâèòèè ãðèáîâ è â êîëîíèçàöèè ñóøè.
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Êðîìå òîãî, ïîäòâåðæäàåòñÿ ïðàâèëüíîñòü ñäåëàííîé â 1959 ã. Ìåæäóíàðîäíûì
áîòàíè÷åñêèì êîíãðåññîì èíòåãðàöèè êëàññèôèêàöèîííûõ ñèñòåì ëèõåíèçèðîâàí-
íûõ è äðóãèõ ãðèáîâ, â ðåçóëüòàòå ÷åãî íàó÷íîå íàçâàíèå ëèøàéíèêîâ îïðåäåëÿåòñÿ
ïî ìèêîáèîíòó (Hawksworth, 2005).

Åñëè îòêðûòàÿ øâåäñêèìè ó÷åíûìè íåîáÿçàòåëüíîñòü ëèõåíèçàöèè â ñåìåéñòâå
Stictidaceae áóäåò íàéäåíà è ó äðóãèõ ãðóïï ãðèáîâ, óìåñòåí âîïðîñ: à ñóùåñòâóþò
ëè ëèøàéíèêè êàê òàêñîíîìè÷åñêàÿ åäèíèöà, åñëè ëèõåíèçàöèÿ - âñåãî ëèøü îäèí
èç âèäîâ æèçíåííîé ñòðàòåãèè ãðèáîâ?

 Ó áîëüøèíñòâà ëèøàéíèêîâ ïðàêòè÷åñêè âñå ñëîåâèùå (äî 98% îò îáùåé ìàñ-
ñû) – ýòî ãðèá, ïðåäñòàâëåííûé î÷åíü òîíêèìè, îáû÷íî 3–10 ìêì â äèàìåòðå, ïðî-
ñòûìè èëè ðàçâåòâëåííûìè íèòÿìè, íàçûâàåìûìè ãèôàìè. Ýòè íèòè ðàçäåëåíû ïî-
ïåðå÷íûìè ïåðåãîðîäêàìè íà êëåòêè. Ìèêîáèîíò îáðàçóåò ìíîæåñòâî âåùåñòâ, íå-
êîòîðûå èç êîòîðûõ êàê, íàïðèìåð, ïèãìåíòû (çåëåíûé, ñèíèé, ôèîëåòîâûé, êðàñ-
íûé, êîðè÷íåâûé) – âèäîñïåöèôè÷íû. Èõ íàëè÷èå èëè îòñóòñòâèå ÿâëÿåòñÿ âàæíûì
äèàãíîñòè÷åñêèì ïðèçíàêîì òàêñîíîâ.

1.2.Ôîòîáèîíò

Ôîòîñèíòåçèðóþùèé àâòîòðîôíûé êîìïîíåíò ëèøàéíèêîâîãî ñèìáèîçà, èëè
ôîòîáèîíò, ïðåäñòàâëåí ýóêàðèîòè÷åñêèìè çåëåíûìè âîäîðîñëÿìè è ïðîêàðèîòè-
÷åñêèìè öèàíîáàêòåðèÿìè. Ïîñëåäíèå ïî òðàäèöèè íåðåäêî âñå åùå èìåíóþò ñèíå-
çåëåíûìè âîäîðîñëÿìè. Â íàó÷íûõ ïóáëèêàöèÿõ äî 1950-õ ãîäîâ ôîòîáèîíò íàçû-
âàëè ãîíèäèÿìè, ïîçäíåå – ôèêîáèîíòîì. Â íàñòîÿùåå âðåìÿ èçâåñòíû ïðåäñòàâè-
òåëè 44 ðîäîâ âîäîðîñëåé è öèàíîáàêòåðèé, ó÷àñòâóþùèõ â ôîðìèðîâàíèè ëèøàé-
íèêîâ (Tschermak-Woess, 1988), ïðè÷åì ïðåäñòàâèòåëè ìíîãèõ èõ òàêñîíîâ ñóùå-
ñòâóþò è â ñâîáîäíîì ñîñòîÿíèè, ò.å. âíå ñèìáèîçà ñ ãðèáîì. Ïðèìåðíî 85% ëèõå-
íèçèðîâàííûõ àñêîìèöåòîâ àññîöèèðîâàííû ñ îäíîêëåòî÷íûìè èëè íèò÷àòûìè çå-
ëåíûìè âîäîðîñëÿìè. Òàêèå ëèøàéíèêè ïðåäëàãàëîñü íàçûâàòü ôèêîëèøàéíèêàìè
(phycolichens), îäíàêî áîëåå ïðàâèëüíûì èõ îáîçíà÷åíèåì ñëåäóåò ïðèçíàòü òåðìèí
«õëîðîëèøàéíèêè» (chlorolichens) (Ahmadjian, 1989; Lange, Wagenitz, 2003, 2004).
Ó îêîëî 10% âèäîâ ëèøàéíèêîâ ôîòîáèîíò ïðèíàäëåæèò ê öèàíîáàêòåðèÿì, è òà-
êèå âèäû íàçûâàþò öèàíîëèøàéíèêàìè (cyanolichens). Ïðèìåðíî 3–4% âñåõ âèäîâ
ëèøàéíèêîâ íàçûâàþò ôîòîñèìáèîäåìàìè – â èõ ñëîåâèùàõ íàðÿäó ñ ìèêîáèîíòîì
ïðåäñòàâëåíû êàê çåëåíûå âîäîðîñëè, òàê è öèàíîáàêòåðèè (Honegger, 2001). Òàêèì
îáðàçîì, ïî íàëè÷èþ â ñëîåâèùå ôîòîáèîíòà ñîâðåìåííûå ëèøàéíèêè ïîäðàçäåëÿ-
þò íà äâóõáèîíòíûå õëîðîëèøàéíèêè (ãðèá + çåëåíàÿ âîäîðîñëü), äâóõáèîíòíûå
öèàíîëèøàéíèêè (ãðèá + öèàíîáàêòåðèÿ) è òðåõáèîíòíûå ôîòîñèìáèîäåìû (ãðèá +
çåëåíàÿ âîäîðîñëü + öèàíîáàêòåðèÿ). Â îòëîæåíèÿõ ðàííåãî äåâîíà, âîçðàñò êîòî-
ðûõ îêîëî 400 ìëí. ëåò, îáíàðóæåí èñêîïàåìûé ïðåäñòàâèòåëü äðóãîé ôîðìû òðåõ-
áèîíòíûõ öèàíîëèøàéíèêîâ – ãðèá + íèò÷àòàÿ öèàíîáàêòåðèÿ + êîêêîèäíàÿ öèàíî-
áàêòåðèÿ (Êàðàòûãèí è äð., 2009). Ñðåäè ñîâðåìåííûõ ëèøàéíèêîâ ïîäîáíàÿ ôîðìà
ñèìáèîçà íå ïðåäñòàâëåíà, âî âñÿêîì ñëó÷àå, äî ñåé ïîðû íå îáíàðóæåíà. Áîëåå
òîãî, ìèêîáèîíò äåâîíñêîãî ëèøàéíèêà Winfrenatia reticulata áëèçîê ê ïîðÿäêó
Glomeromycota öàðñòâà ãðèáîâ. À ñîâðåìåííûå âèäû ýòîãî ïîðÿäêà ëèøàéíèêîâ íå
îáðàçóþò. Íàçâàííûå ðåçóëüòàòû èññëåäîâàíèÿ ðîññèéñêèõ ó÷åíûõ äîêóìåíòàëüíî
ïîäòâåðæäàåò íåîäíîêðàòíî âûäâèãàåìûå ãèïîòåçû î ãëóáîêîé äðåâíîñòè ëèøàé-
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íèêîâîïîäîáíûõ ñèìáèîòè÷åñêèõ àññîöèàöèé. Â íàñòîÿùåå âðåìÿ íàèáîëåå äðåâ-
íèìè èñêîïàåìûìè ëèøàéíèêàìè ïðèçíàþò òåñíóþ àññîöèàöèþ ãðèáíûõ ãèô ñ êîê-
êîèäíûìè öèàíîáàêòåðèÿìè, îáíàðóæåííóþ íà þãå Êèòàÿ â ìîðñêèõ äîêåìáðèéñ-
êèõ ôîñôîðèòàõ, âîçðàñò êîòîðûõ 551–635 ìëí.ëåò (Yuan et al., 2005)

Îäèí è òîò æå âèä âîäîðîñëè è öèàíîáàêòåðèè ìîæåò ó÷àñòâîâàòü â ôîðìèðîâà-
íèè ðàçíûõ âèäîâ ëèøàéíèêîâ, à îäèí ãðèá ìîæåò îáðàçîâûâàòü ñõîäíûå ìîðôîòè-
ïû, ïàðàçèòèðóÿ íà ðàçíûõ âèäàõ ôîòîáèîíòîâ (Ãîëóáêîâà, 1993). Ñòåïåíü îáëèãàò-
íîñòè (îáÿçàòåëüíîñòè) ëèøàéíèêîâîãî ñèìáèîçà äëÿ ó÷àñòâóþùèõ ïàðòíåðîâ âà-
ðüèðóåò â øèðîêèõ ïðåäåëàõ. Îïûòû ïî èçîëÿöèè áèîíòîâ èç ñëîåâèù ïîêàçàëè,
÷òî ëèõåíèçèðîâàííûå ãðèáû èëè óìåðåííî ñïåöèôè÷íû, ò.å. ó÷àñòâóþò â ñèìáèîçå
ñ íåñêîëüêèìè ðîäñòâåííûìè âèäàìè ôîòîáèîíòîâ, èëè âûñîêî ñïåöèôè÷íû, ò.å.
ó÷àñòâóþò â ñèìáèîçå òîëüêî ñ îäíèì âèäîì ôîòîáèîíòà (Honegger, 1998). Ýòî õà-
ðàêòåðíî, â ÷àñòíîñòè, äëÿ ãðèáîâ, ó êîòîðûõ ôîòîáèîíòàìè ÿâëÿþòñÿ âèäû ðîäà
çåëåíîé âîäîðîñëè Trebouxia. Ïðåäñòàâèòåëè ýòîãî ðîäà îòìå÷åíû ïðèìåðíî ó 50%
ëèõåíèçèðîâàííûõ àñêîìèöåòîâ, íî èõ ðåäêî íàõîäèëè â ñâîáîäíîæèâóùåì ñîñòîÿ-
íèè (Friedl, Budel, 1996; Honegger, 2001). Íàîáîðîò, òàêèå ðîäû âîäîðîñëåé êàê
Gleocapsa, Nostoc, Scytonema, Trentepohlia âñòðå÷àþòñÿ îáû÷íî êàê â ëèõåíèçèðî-
âàííîì, òàê è â ñâîáîäíîæèâóùåì ñîñòîÿíèÿõ. Íàêîíåö, â íåêîòîðûõ ñëó÷àÿõ êàê
ñâîáîäíîæèâóùèå, òàê è ëèõåíèçèðîâàííûå ïîïóëÿöèè ïðèñóòñòâóþò â îäíèõ è òåõ
æå ìåñòîîáèòàíèÿõ, òàêèå êàê ñâîáîäíîæèâóùèå Nostoc, Scytonema â ïóñòûííûõ
ïî÷âàõ è èõ ëèõåíèçèðîâàííûå äâîéíèêè, ñîîòâåòñòâåííî, â íàïî÷âåííûõ ëèøàé-
íèêàõ ðîäîâ Collema, Peltula. Ñòåïåíü âñòðå÷àåìîñòè îäíèõ è òåõ æå âèäîâ ôîòîáè-
îíòîâ êàê â ñâîáîäíîæèâóùåì, òàê è â ëèõåíèçèðîâàííîì ñîñòîÿíèÿõ òî÷íî îöå-
íèòü â íàñòîÿùåå âðåìÿ íåâîçìîæíî, ïîñêîëüêó îòíîñèòåëüíî ìàëî ëèøàéíèêîâûõ
âîäîðîñëåé áûëè èäåíòèôèöèðîâàíû äî óðîâíÿ âèäà, äà è â öåëîì ñèñòåìàòèêà íà
óðîâíå âèäîâ ìíîãèõ öèàíîáàêòåðèé è îäíîêëåòî÷íûõ çåëåíûõ âîäîðîñëåé èçó÷åíà
åùå íåäîñòàòî÷íî ïîëíî (Friedl, Budel, 1996). Îäíàêî ïðåäïîëàãàåòñÿ, ÷òî ôèòîáè-
îíòû ëèøàéíèêîâ ìîãóò áûòü ïîêàçàòåëÿìè ôèëîãåíåòè÷åñêîãî ðîäñòâà òàêñîíîâ
ðàçëè÷íîãî ðàíãà (Rambold et al., 1998).

1.3. Îáðàçîâàíèå òåëà (ñëîåâèùà, èëè òàëëîìà)
ëèøàéíèêà

Ñëîåâèùå, èëè òàëëîì ëèøàéíèêà ìîæåò ôîðìèðîâàòüñÿ êàê èç ñïîðû, òàê è âåãå-
òàòèâíî. Ñïîðû ó ëèøàéíèêîâ áîëüøåé ÷àñòüþ ñîñðåäîòî÷åíû â ïëîäîâûõ òåëàõ, íà-
çûâàåìûõ àïîòåöèÿìè, åñëè îíè ðàñïîëîæåíû íà ïîâåðõíîñòè, è ïåðèòåöèÿìè, åñëè
ïëîäîâûå òåëà ïîãðóæåíû â ñëîåâèùå. Ðàñïîëàãàþòñÿ ïëîäîâûå òåëà ëèáî ïî âñåé
ïîâåðõíîñòè ñëîåâèùà, ëèáî â îïðåäåëåííûõ åãî ÷àñòÿõ (êðàé, öåíòð è äð.). Ñîçðåâ-
øàÿ ñïîðà ãðèáà, âûáðîøåííàÿ èç àïîòåöèÿ èëè ïåðèòåöèÿ, ïîïàâ â áëàãîïðèÿòíûå
óñëîâèÿ âëàæíîñòè è òåïëà, íà÷èíàåò ïðîðàñòàòü è ÷åðåç íåêîòîðîå âðåìÿ îáðàçóåò
ãèôû ïðîòàëëþñà (ìèöåëèÿ), â êîòîðîì åùå îòñóòñòâóþò âîäîðîñëè èëè öèàíîáàêòå-
ðèè. Åñëè èõ íåò íà òîì ñóáñòðàòå, ãäå ðàçðàñòàåòñÿ ïðîòàëëþñ, èëè óñëîâèÿ äëÿ ãðèáà
íåáëàãîïðèÿòíûå, òî ïîñëåäíèé îáû÷íî ñêîðî îòìèðàåò. Åñëè æå ìèöåëèé ãðèáà âñòðå-
÷àåò âîäîðîñëü èëè öèàíîáàêòåðèþ, òî ãèôà ïðîòàëëþñà ïðîñîâûâàåòñÿ ïîä êëåòêó
âîäîðîñëè èëè öèàíîáàêòåðèè, îòäåëÿåò åå îò ñóáñòðàòà è îáâèâàåò ñâîåãî áóäóùåãî
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õîçÿèíà. Çàòåì ãèôà, âåðîÿòíî, ÷åðåç âûäåëåíèå ãîðìîíîâ, âûçûâàåò äåëåíèå êëåòêè
âîäîðîñëè èëè öèàíîáàêòåðèè. Ýòè äî÷åðíèå êëåòêè òàêæå îáâèâàþòñÿ ãèôàìè ãðè-
áà, â ðåçóëüòàòå ÷åãî îáðàçóåòñÿ çà÷àòîê ëèøàéíèêà, èç êîòîðîãî ïîñòåïåííî ðàçâèâà-
åòñÿ ñëîåâèùå ëèøàéíèêà. Ðàçëè÷àþò íåñêîëüêî ñòàäèé ôîðìèðîâàíèÿ òàëëîìà â çà-
âèñèìîñòè îò ìîðôîëîãè÷åñêîãî òèïà ïîñëåäíåãî (Îêñíåð, 1974).

Âåãåòàòèâíîå îáðàçîâàíèå ñëîåâèùà ïðîèñõîäèò êàê èç ôðàãìåíòîâ ìàòåðèíñêî-
ãî ñëîåâèùà, òàê èç îñîáûõ îáðàçîâàíèé òàëëîìà, â êîòîðûõ óæå èìåþòñÿ è ìèêîáè-
îíò, è ôîòîáèîíò. Ê ÷èñëó îñíîâíûõ òàêèõ îáðàçîâàíèé îòíîñÿòñÿ ñîðåäèè è èçè-
äèè. Ñîðåäèè ïðåäñòàâëÿþò ñîáîé êðîõîòíûå øàðîâèäíûå òåëüöà íà ñëîåâèùå ëè-
øàéíèêà, êîòîðûå ñîñòîÿò èç îäíîé èëè íåñêîëüêèõ êëåòîê ôîòîáèîíòà, îêðóæåí-
íûõ ðûõëûì ñïëåòåíèåì êîðîòêîêëåòî÷íûõ ãèô ãðèáà. Ýòè ãèôû êîðîâîãî ñëîÿ íå
îáðàçóþò. Ðàñïîëàãàþòñÿ ñîðåäèè íà ïîâåðõíîñòè ñëîåâèùà ëèáî äèôôóçíî, ëèáî
ñîáðàíû êîìïàêòíî â âèäå ñîðàëåé ðàçíîé ôîðìû. Èçèäèè ïðåäñòàâëÿþò ñîáîé
ìàëåíüêèå ðàçíîîáðàçíîé ôîðìû (çåðíèñòûå, êîðàëëîâèäíûå, öèëèíäðè÷åñêèå, áó-
ëàâîâèäíûå è äð.) âûïÿ÷èâàíèÿ èëè âûðîñòû íà âåðõíåé ïîâåðõíîñòè òàëëîìà. Èõ
ñòðîåíèå ñîîòâåòñòâóåò ñòðîåíèþ ñëîåâèùà ëèøàéíèêà, ò.å. îíè ìîãóò áûòü ñ êîðî-
âûì ñëîåì, åñëè îí ðàçâèò ó ëèøàéíèêà, èëè ó èçèäèé êîðîâîé ñëîé áóäåò îòñóò-
ñòâîâàòü, åñëè ó ëèøàéíèêà íåò âåðõíåãî êîðîâîãî ñëîÿ (Òîëïûøåâà, 2007). Ýòè
âåãåòàòèâíûå îáðàçîâàíèÿ ìîãóò ñðàâíèòåëüíî ëåãêî îòïàäàòü îò ñëîåâèùà. Îòäå-
ëèâøèñü îò òàëëîìà è ïîïàâ â áëàãîïðèÿòíûå óñëîâèÿ, ñîðåäèè, èçèäèè èëè äðóãèå
åãî ôðàãìåíòû ðàçâèâàþòñÿ â íîâûå ñëîåâèùà.

1.4. Ñèñòåìàòèêà

Ñîãëàñíî Ìåæäóíàðîäíîìó êîäó áîòàíè÷åñêîé íîìåíêëàòóðû, íàó÷íîå íàçâà-
íèå ëèøàéíèêà äàåòñÿ ïî åãî ãðèáíîìó êîìïîíåíòó. ×èñëî èõ âèäîâ îöåíèâàþò îò
13500 (Hawksworth, Hill, 1984) äî ïðèìåðíî 17000 (Hale, 1974) è äàæå 26000 (Îêñ-
íåð, 1974). Ñ 1931 ïî 2000 ã. â ñðåäíåì çà ãîä îïèñûâàëîñü ïî 175 íîâûõ äëÿ íàóêè
âèäîâ (Sipman, Aptroot, 2001). Íî â òî æå âðåìÿ ðåâèçèÿ ðÿäà òàêñîíîìè÷åñêèõ ãðóïï
ïðèâåëà ê ñâåäåíèþ ìíîãèõ âèäîâ â ñèíîíèìû óæå îïèñàííûõ, è ÷èñëî ïðèçíàâàå-
ìûõ íûíå âèäîâ, íàïðèìåð, ñðåäè êàëèöèåâûõ óìåíüøèëîñü íà 61% (Sipman, Aptroot,
2001). Ïîñêîëüêó ìíîãèå ðåãèîíû ìèðà îñòàþòñÿ ñëàáî îáñëåäîâàííûìè, âîçìîæ-
íî, ðåàëüíî ÷èñëî âèäîâ ëèøàéíèêîâ îêîëî 20000. Íàèáîëüøåå èõ êîëè÷åñòâî ïðè-
íàäëåæèò ê ñóì÷àòûì ãðèáàì Ascomycota, ïðè÷åì ôàêòè÷åñêè ïî÷òè ïîëîâèíà îïè-
ñàííûõ àñêîìèöåòîâ ëèõåíèçèðîâàíû (Tehler, Wedin, 2008). Òàêæå èìåþòñÿ íåñêîëüêî
ïðåäñòàâèòåëåé ëèõåíèçèðîâàííûõ áàçèäèàëüíûõ ãðèáîâ Basidiomycota (îêîëî 20
âèäîâ) è íåîïðåäåëåííûõ ãðèáîâ Deuteromycota. Ïîñëåäíÿÿ ãðóïïà ÿâëÿåòñÿ èñêóñ-
ñòâåííûì êëàññîì, â êîòîðîì ïðåäñòàâëåíû ñòåðèëüíûå âèäû. Ýòè ëèøàéíèêè íà-
õîäèëè ñâîå ìåñòî ñðåäè àñêîìèöåòîâ èëè áàçèäèîìèöåòîâ, èëè åñëè ó íèõ óñòàíàâ-
ëèâàëè ïëîäîâûå ñòðóêòóðû, èëè ïî ðåçóëüòàòàì èñïîëüçîâàíèÿ ìåòîäîâ ãåíîñèñòå-
ìàòèêè. Íàïðèìåð, äî íåäàâíåãî âðåìåíè âèäû ðîäà Lepraria îòíîñèëè ê íåñîâåð-
øåííûì ëèøàéíèêàì, à òåïåðü îíè âõîäÿò â ñîñòàâ ñåìåéñòâà Stereocaulaceae, êîòî-
ðîå âêëþ÷àåò ðîäû Lepraria, Stereocaulon è, âîçìîæíî, Squamarina (Ekman, Tonsberg,
2002; Miadlikowska et al., 2006). Íàðÿäó ñ äðóãèìè ïðèçíàêàìè, ó ïðåäñòàâèòåëåé
ýòèõ ðîäîâ ôîòîáèîíòàìè ÿâëÿþòñÿ îäíîêëåòî÷íûå çåëåíûå âîäîðîñëè ðîäà
Asterochloris.
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1.5. Òèïû ñëîåâèù è æèçíåííûå ôîðìû ëèøàéíèêîâ

Ëèøàéíèêè ÷ðåçâû÷àéíî ðàçíîîáðàçíû ïî ñâîåìó âíåøíåìó âèäó. Èõ òàëëîìû
áûâàþò ñàìîé ðàçëè÷íîé ôîðìû, ðàçìåðà, ñòðîåíèÿ, êîíñèñòåíöèè, îêðàñêè. Ïî öâåòó
ñëîåâèù îíè ïðåäñòàâëÿþò âàðèàöèþ îðàíæåâîãî, æåëòîãî, êðàñíîãî, çåëåíîãî, ñå-
ðîãî, êîðè÷íåâîãî è ÷åðíîãî. Ðàçìåðû èõ ñëîåâèù îò ìåíåå ÷åì 1 ìì2 äî äëèííûõ,
ïðîñòåðòûõ ôîðì, êîòîðûå ñâèñàþò áîëåå ÷åì íà 2 ì ñ âåòâåé äåðåâüåâ. Íàðÿäó ñ
äåðåâüÿìè è äðóãèìè ðàñòåíèÿìè, íà êîòîðûõ îíè ðàñòóò êàê ýïèôèòû è ýíäîôèòû,

Òàáëèöà 1.1. Êëàññèôèêàöèÿ æèçíåííûõ ôîðì ëèøàéíèêîâ Ìîíãîëèè (Ãîëóáêîâà, Áÿç-
ðîâ, 1989) ( â ñêîáêàõ – ëàòèíñêîå áóêâåííîå îáîçíà÷åíèå åäèíèöû êëàññèôèêàöèè)

Îòäåë Òèï Êëàññ Ãðóïïà 

Ýíäîãåííûå  

(En) 

Ïëàãèîòðîïíûå  

(Pl) 

Íàêèïíûå (Ct) Ýíäîôëåîèäíûå (Eph) 

Ýíäîëèòíûå (El) 

Íàêèïíûå (Ct) Îäíîîáðàçíîíàêèïíûå (Cr) 

Äèìîðôíûå (Dm) 

×åøóé÷àòûå (Sq)   

Óìáèëèêàòíûå 

(Um) 

Óìáèëèêàòíîíàêèïíûå (Uc) 

Óìáèëèêàòíîëèñòîâàòûå (Uf) 

Ïëàãèîòðîïíûå  

(Pl) 

Ëèñòîâàòûå (Fl) �èðîêîëîïàñòíûå ðèçîèäàëüíûå (Ll) 

Ðàññå÷åííîëîïàñòíûå ðèçîèäàëüíûå 

(Sl) 

Âçäóòîëîïàñòíûå íåðèçîèäàëüíûå  

(Cl) 

Áîðîäàâ÷àòî- èëè 

÷åøóé÷àòî-

êóñòèñòûå (Sqf) 

�èëî- èëè ñöèôîâèäíûå (Sc) 

Êóñòèñòî-ðàçâåòâëåííûå (Fr) 

Ïëàãèî-

îðòîòðîïíûå  

(Pl - Or) 

Ëèñòîâàòî-

êóñòèñòûå (Lf) 

Ëèñòîâàòî-êóñòèñòûå ïîâèñàþùèå 

(Lfp) 

Îðòîòðîïíûå (Or) Íàêèïíûå (Ct) Êàðëèêîâî-êóñòèñòûå (Pf) 

 Êóñòèñòûå (Fc) Êóñòèñòûå ïðÿìîñòîÿ÷èå (Fe) 

Êóñòèñòûå ïîâèñàþùèå (Fp) 

Êóñòèñòûå ñòåëþùèåñÿ (Fd) 

Íàêèïíûå (Lct) 

 

Ýãàãðîïèëüíûå (Lag) 

Ëèñòîâàòûå (Llb) 

 

Ëèñòîâàòûå ðàññå÷åííîëîïàñòíûå 

(Lsl) 

Ëèñòîâàòûå ïëàñòèí÷àòûå (Lla) 

Ýïèãåííûå  

(Ep) 

Ñâîáîäíîæèâóùèå 

(Lb) 

Êóñòèñòûå (Lf) Êóñòèñòûå ðàçâåòâëåííûå (Lfr) 
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ëèøàéíèêè ÷àñòî çàñåëÿþò ãîëóþ ïî÷âó (ýïèãåèäû) è ïîâåðõíîñòè ãîðíîé ïîðîäû.
Íà êàìíÿõ áîëüøèíñòâî îáû÷íûõ ëèøàéíèêîâ âñòðå÷àþòñÿ êàê ýïèëèòû íà ïîâåð-
õíîñòè, íî äðóãèå âñòðå÷àþòñÿ êàê ýíäîëèòû, ò.å. âíóòðè ïîâåðõíîñòíîãî ñëîÿ ïî-
ðîäû. Â òðîïèêàõ è ñóáòðîïèêàõ íåêîòîðûå áûñòðî ðàñòóùèå ëèøàéíèêè äàæå çàñå-
ëÿþò ïîâåðõíîñòè ëèñòüåâ êàê ýïèôèëû. Â óìåðåííûõ øèðîòàõ ïðåäñòàâèòåëåé
ïîñëåäíèõ èíîãäà ìîæíî âñòðåòèòü íà ñòàðîé õâîå. Õîòÿ áîëüøèíñòâî ëèøàéíèêîâ
íàçåìíûå, íåêîòîðûå âèäû âñòðå÷àþòñÿ â âîäíûõ ïîòîêàõ ðåê, â îçåðàõ, à íåêîòî-
ðûå áûëè îòìå÷åíû â ïðèëèâíî-îòëèâíîé çîíå ìîðåé è îêåàíîâ.

Ïî âíåøíåé ôîðìå ñëîåâèùà îáû÷íî ðàçëè÷àþò òðè îñíîâíûõ ìîðôîëîãè÷åñ-
êèõ òèïà ëèøàéíèêîâ: 1) íàèáîëåå ïðîñòûå íàêèïíûå (èíîãäà íàçûâàåìûå êîðêî-
âûìè), ê êîòîðûì îòíîñÿò è ÷åøóé÷àòûå, 2) ëèñòîâàòûå, áîëåå ñëîæíûå â àíàòîìî-
ìîðôîëîãè÷åñêîì îòíîøåíèè, è 3) êóñòèñòûå ñ íàèáîëåå âûñîêî ðàçâèòûì òèïîì
ñëîåâèùà. Êàæäàÿ èç ýòèõ îñíîâíûõ ãðóïï òàêæå äàëåêî íå îäíîðîäíà, è èìåþòñÿ
âèäû ñ ïðîìåæóòî÷íûì òèïîì ñòðîåíèÿ òàëëîìîâ.

Ìíîãîîáðàçèå ôîðì ðîñòà ëèøàéíèêîâ îáóñëîâèëî ñîçäàíèå ðàçëè÷íûõ êëàññè-
ôèêàöèé æèçíåííûõ ôîðì ëèøàéíèêîâ, èç êîòîðûõ îòå÷åñòâåííûå ëèõåíîëîãè ÷àùå
äðóãèõ ïðèìåíÿþò ïðåäëîæåííóþ Í.Ñ. Ãîëóáêîâîé (òàáë. 1.1).

1.6. Ñóáñòðàò

Ëèøàéíèêè ðàñòóò íà ñàìûõ ðàçíûõ ñóáñòðàòàõ [ñêàëû è êàìíè, ãðóíò è ïî÷âà,
æèâûå è îòìåðøèå îðãàíû ðàñòåíèé, êîñòè æèâîòíûõ, ìåòàëëè÷åñêèå ïîâåðõíîñòè,
â òîì ÷èñëå è ñâèíåö (Hickmott, 1980), ñòåêëî, øèôåð, ïîëèýòèëåíîâàÿ ïëåíêà è
ìíîãèå äðóãèå]. ×àùå âñåãî ïî ïðèóðî÷åííîñòè ê ñóáñòðàòó ñðåäè ëèøàéíèêîâ âû-
äåëÿþò: (1) ýïèëèòû, ò.å. îáèòàþùèå íà ãîðíûõ ïîðîäàõ, (2) ýïèãåèäû, ò.å. ðàñòó-
ùèå íà ãðóíòå èëè ïî÷âå, (3) ýïèôèòû, ò.å. ðàñòóùèå íà æèâûõ îðãàíàõ ðàñòåíèé,
(4) ýïèôèòîðåëèêâèòû, ò.å. ðàñòóùèå íà ìåðòâîì îðãàíè÷åñêîì ñóáñòðàòå, (5) ýâ-
ðèñóáñòðàòíûå, ò.å. îáèòàþùèå íà ðàçíûõ ñóáñòðàòàõ. Ñóùåñòâóþò è áîëåå äåòàëü-
íûå êëàññèôèêàöèè. Íàïðèìåð, âèäû, ðàñòóùèå íà ëèñòüÿõ èëè õâîå, íàçûâàþò ýïè-
ôèëüíûìè, íà äðåâåñèíå – ýïèëèãíîôèòàìè, à ëèøàéíèêè, ðàñòóùèå íà ìîõîîá-
ðàçíûõ – ýïèáðèîôèòàìè, íà äðóãèõ ëèøàéíèêàõ – ýïèëèõåíîôèòàìè. Äåòàëü-
íîñòü êëàññèôèêàöèé çàâèñèò îò çàäà÷, ðåøàåìûõ êîíêðåòíûì èññëåäîâàíèåì, îñî-
áåííîñòåé èçó÷àåìîãî ðåãèîíà èëè îáúåêòà.

Ïðè ïðîâåäåíèè ëèõåíîèíäèêàöèîíûõ èññëåäîâàíèé êðàéíå æåëàòåëüíî ó÷èòû-
âàòü îñîáåííîñòè õèìè÷åñêîãî ñîñòàâà ñóáñòðàòà ëèøàéíèêîâ, åãî êèñëîòíîñòü.
Ñðåäè ýïèëèòíûõ âèäîâ ðàçëè÷àþò ëèøàéíèêè ñèëèêàòíûõ è ùåëî÷íûõ ãîðíûõ
ïîðîä. Êîðà äåðåâüåâ òàêæå íåîäèíàêîâà ïî áîãàòñòâó ýëåìåíòàìè ìèíåðàëüíîãî
ïèòàíèÿ. Âûäåëÿþò áîãàòóþ (çîëüíîñòü 5–12%), ñðåäíå áîãàòóþ (2–5%) è áåäíóþ
(0.4–2.7%) êîðó (Barkman, 1958). Ðàçëè÷íà è êèñëîòíîñòü êîðû ðàçíûõ äðåâåñíûõ
ïîðîä (òàáë. 1.2)

×àñòü âèäîâ ëèøàéíèêîâ âñòðå÷àåòñÿ êàê íà áåäíîì, òàê è áîãàòîì ñóáñòðàòàõ,
äðóãèå ïðèóðî÷åíû ëèøü ê ñóáñòðàòó ñ îïðåäåëåííûì ñîñòàâîì ìèíåðàëüíûõ âå-
ùåñòâ. Íåîäèíàêîâî ëèøàéíèêè îòíîñÿòñÿ è ê íàëè÷èþ ñîåäèíåíèé àçîòà. Åùå â
íà÷àëå 20 âåêà áûëî óñòàíîâëåíî, ÷òî 25-äíåâíîå îïðûñêèâàíèå ñëîåâèù ðàñòâî-
ðîì êóðèíîãî ïîìåòà ðàçëè÷íî âëèÿëî íà ïðåäñòàâèòåëåé ðàçíûõ âèäîâ ëèøàéíè-
êîâ (Sernander, 1912). Îáîãàùåíèå ñóáñòðàòîâ â ðåçóëüòàòå äåÿòåëüíîñòè ÷åëîâåêà
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ñîåäèíåíèÿìè àçîòà è äðóãèìè âåùåñòâàìè, ñëåäñòâèåì ÷åãî ñòàëî ìîùíîå ðàçâè-
òèå íà íèõ ïðåäñòàâèòåëåé ðÿäà âèäîâ ëèøàéíèêîâ, îáóñëîâèëî ïîÿâëåíèå òåðìèíà
«ãèïåðòðîôèêàöèÿ» äëÿ îáîçíà÷åíèÿ ýòîãî ÿâëåíèÿ (Seaward, 2004).

Àíàëîãè÷íî îòíîøåíèå ëèøàéíèêîâ ê êèñëîòíîñòè ñóáñòðàòà. Ïî ðåàêöèè íà
ýòîò ïîêàçàòåëü ñðåäè íèõ ðàçëè÷àëè: àöèäîôèëû – ðÍ=4.0, àöèäîôèòû – ðÍ=4.5-
5.5, íåéòðîôèòû – ðÍ=5.5–7.0, è áàçèôèòû – ðÍ >7.0 (Ðàáîòíîâ, 1936; Barkman,
1958). Èìååòñÿ è áîëåå äåòàëüíàÿ êëàññèôèêàöèÿ îòíîøåíèÿ âèäà êàê ê êèñëîòíîñ-
òè ñóáñòðàòà, òàê è áîãàòñòâó ýëåìåíòàìè ïèòàíèÿ, â êîòîðîé âûäåëÿåòñÿ ïî 9 ãðóïï,
îáîçíà÷åííûõ áàëëàìè îò 1 äë 9 (Wirth, 1991). Îäíàêî çíà÷èòåëüíîå ÷èñëî âèäîâ
âñòðå÷àåòñÿ íà ñóáñòðàòàõ ñ äîâîëüíî øèðîêîé àìïëèòóäîé âåëè÷èíû ðÍ. Ïîñëå-
äíèå áûëè íàçâàíû ýâðèèîíèêàìè, à ñ óçêîé – ñòåíîèîíèêàìè, ïðè÷åì ÷èñëî âè-
äîâ ïîñëåäíèõ ìåíüøå (Du Rietz, 1932).

Ëèøàéíèêè ñàìè ìîãóò ìåíÿòü êèñëîòíîñòü ñðåäû. Èçâåñòíû äàííûå, ÷òî ó÷àñ-
òêè êîðû äóáà, ïîêðûòûå ëèøàéíèêàìè, èìåëè ðÍ=4.1, à ó÷àñòêè êîðû áåç ëèøàé-
íèêîâ èìåëè ðÍ=4.5 (Barkman, 1958). Áûëî ïîêàçàíî, ÷òî êîðà äåðåâüåâ îäíîé ïî-
ðîäû (Picea abies) â ðàçíûõ óñëîâèÿõ èìåëà ðàçëè÷íóþ êîíöåíòðàöèþ ýëåìåíòîâ è
ïîêàçàòåëè êèñëîòíîñòè, ÷òî ñêàçàëîñü íà ðàñïðåäåëåíèè ýïèôèòîâ (Hauck et al.,
2001a, 2001b).

1.7. Ôîðîôèò

Äëÿ öåëåé ëèõåíîèíäèêàöèè ÷àùå ïðèìåíÿþò ýïèôèòíûå ëèøàéíèêè, ò.å. èñ-
ïîëüçóþùèå â êà÷åñòâå ñóáñòðàòà ïîâåðõíîñòè ðàñòåíèé, îáû÷íî – äåðåâüåâ è êóñ-
òàðíèêîâ, ÷òî äàåò îñíîâàíèå îòäåëüíî ðàññìîòðåòü îñîáåííîñòè ýòîãî ìåñòîîáèòà-
íèÿ. Ðàñòåíèå, íà êîòîðîì ðàñòóò ýïèôèòû, ïåðâîíà÷àëüíî íàçûâàëè ðàñòåíèåì-õî-
çÿèíîì. Îäíàêî ýòîò òåðìèí øèðîêî ïðèìåíÿëñÿ äëÿ ðàñòåíèé, íà êîòîðûõ æèâóò
ïàðàçèòû, ïîýòîìó ïîçäíåå äåðåâüÿ-íîñèòåëè ýïèôèòîâ ÷àùå ñòàëè íàçûâàòü ôîðî-

Òàáëèöà. 1.2. Àêòóàëüíàÿ êèñëîòíîñòü (pH) êîðû (Ê) è äðåâåñèíû (Ä) íåêîòîðûõ
äðåâåñíûõ ïîðîä (Barkman, 1958)

Äðåâåñíàÿ ïîðîäà Êîðà Äðåâåñèíà 

Îëüõà êëåéêàÿ (Alnus glutinosa) 4.2 – 5.0 3.9 – 4.7 

Îëüõà ñåðàÿ  (Alnus incana) 4.9 – 6.2 - 

Áåðåçà áîðîäàâ÷àòàÿ (Betula verrucosa) 3.7 – 4.4 (4.9) 2.6 – 5.7 

�ëü îáûêíîâåííàÿ (Picea abies) 3.8 – 4.5 (6.0) 3.3 – 5.6 

�îñíà îáûêíîâåííàÿ (Pinus sylvestris) 3.4 – 3.8 (4.3) 3.4 

Îñèíà (Populus tremula) 3.9 – 7.9 - 

Äóá ÷åðåø÷àòûé (Quercus robur) 3.7 – 5.0 3.3 – 5.6 

�âà (Salix sp.) 5.0 – 5.2 4.1 – 6.2 

Ðÿáèíà îáûêíîâåííàÿ (Sorbus aucuparia) 4.6 – 5.2 3.7 

�èïà ñåðäöåâèäíàÿ (Tilia cordata) 4.8 – 6.2 4.2 – 6.1 
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ôèòàìè (Barkman 1958; Peciar, 1965), õîòÿ áûëè ïðåäëîæåíû è äðóãèå òåðìèíû,
íàïðèìåð, ôèòîôîð (LeBlanc, 1963).

Ýïèôèòèçì ïðåäñòàâëÿåò îäíó èç ôîðì âçàèìîîòíîøåíèé ìåæäó îðãàíèçìàìè
(Áÿçðîâ, 1978; Bronstein, 1994) ïðè íåîäèíàêîâîì çíà÷åíèè äðóã äëÿ äðóãà êàæäîãî
èç ïàðòíåðîâ âçàèìîäåéñòâèÿ: âëèÿíèå ýïèôèòà íà ôîðîôèò ìèíèìàëüíî, òîãäà êàê
ïîñëåäíèé îïðåäåëÿåò ñðåäó ýïèôèòà, çàñòàâëÿåò åãî àäàïòèðîâàòüñÿ ê ýòîé ñðåäå è,
ñîîòâåòñòâåííî, ê ñåáå. Ïîâåðõíîñòü äåðåâüåâ è êóñòàðíèêîâ – äàëåêî íå èäåàëüíîå
ìåñòîîáèòàíèå äëÿ ðàñòåíèé, ëèøàéíèêîâ. Óñëîâèÿ æèçíè çäåñü ýêñòðåìàëüíûå ââèäó
÷ðåçâû÷àéíîé ñóõîñòè (Barkman, 1958). Ñðåäà íà ôîðîôèòå ìåíÿåòñÿ êàê âî âðåìå-
íè, òàê è â ïðîñòðàíñòâå. Â ïðîöåññå ñâîåãî ðîñòà äåðåâî ïðåäîñòàâëÿåò ýïèôèòàì
íîâûå ïëîùàäè äëÿ çàñåëåíèÿ ïîñðåäñòâîì óòîëùåíèÿ, îáðàçîâàíèÿ íîâûõ âåòâåé,
èõ óäëèíåíèÿ, ðàñòðåñêèâàíèÿ è îòñëàèâàíèÿ êîðû. Íî îäíîâðåìåííî äåðåâî ìåõà-
íè÷åñêè âîçäåéñòâóåò íà ïîêðûâàþùèå ñòâîë ñëîåâèùà ëèøàéíèêîâ, ðàçðûâàÿ èõ è
ñáðàñûâàÿ âìåñòå ñ êîðîé, îòìåðøèìè ñó÷üÿìè. Íåðîâíîñòè êîðû ñîçäàþò îñîáûé
ìèêðîêëèìàò äëÿ ýïèôèòîâ, áëàãîïðèÿòñòâóþò àêêóìóëÿöèè ïûëè, çàêðåïëåíèþ
äèàñïîð. Îñîáûå ìåñòîîáèòàíèÿ ñ ñîîòâåòñòâóþùèì âèäîâûì ñîñòàâîì ïðåäñòàâ-
ëÿþò ìåñòà ïðèêðåïëåíèÿ âåòâåé ê ñòâîëó äåðåâà, âáëèçè ïîâðåæäåíèé êîðû (Áÿç-
ðîâ, 1970; Barkman, 1958).

Ëèøàéíèêè íà ôîðîôèòå äîëæíû ïðèñïîñîáèòüñÿ ê âåðòèêàëüíîìó ïîëîæåíèþ
è öèëèíäðè÷åñêîé ôîðìå áîëüøèíñòâà ñòâîëîâ äåðåâüåâ. Äîñòàòî÷íî äàâíî óæå áûëî
óñòàíîâëåíî, ÷òî íà âåðòèêàëüíî ðàñïîëîæåííîì ñóáñòðàòå íàáëþäàåòñÿ ýêñöåíò-
ðè÷åñêèé ðîñò ñëîåâèù âñëåäñòâèå íåðàâíîìåðíîãî ðàñïðåäåëåíèÿ âëàæíîñòè, à ó
òàëëîìîâ Hypogymnia physodes íà êîíöàõ ëîïàñòåé, îáðàùåííûõ ê ïîâåðõíîñòè
ïî÷âû, îòìå÷àëîñü ïîâûøåííîå ñîðåäèåîáðàçîâàíèå (Bitter, 1901). Ïîýòîìó ðîñò
ñëîåâèù â ýòîì íàïðàâëåíèè âîîáùå ïðåêðàùàåòñÿ, òîãäà êàê ñ áîêîâ è ñâåðõó íà-
áëþäàëîñü ñèëüíîå âåòâëåíèå ëîïàñòåé. Â òàêèõ óñëîâèÿõ èìååò çíà÷åíèå ëþáîå
îòêëîíåíèå îò âåðòèêàëüíîãî ïîëîæåíèÿ.

Ââèäó ñðàâíèòåëüíî çíà÷èòåëüíîé ïðîòÿæåííîñòè äåðåâà ïî âåðòèêàëè, ðàç-
íûå åãî ÷àñòè ñîçäàþò íåîäèíàêîâûå óñëîâèÿ äëÿ ýïèôèòîâ. Íàäçåìíàÿ ÷àñòü ôî-
ðîôèòà ñîñòîèò èç ñòâîëà è êðîíû, ìèêðîêëèìàò êîòîðûõ ðàçëè÷åí. Íà ôîðîôèòå
âûäåëÿþò 4–5 çîí ïîñåëåíèÿ ýïèôèòîâ, ñîîòâåòñòâóþùèå (1) îñíîâàíèþ ñòâîëà,
(2) ñòâîëó, (3) ïîäêðîíîâîé ÷àñòè, (4) êðîíå, (5) ëèñòüÿì, õâîå, øèøêàì (Barkman,
1958; Peciar, 1965). Ãðàíèöû ìåæäó íàçâàííûìè çîíàìè äîâîëüíî íåîïðåäåëåí-
íûå. Áîëåå ÿñíî âûðàæåíà çîíà îñíîâàíèÿ ñòâîëà, îõâàòûâàþùàÿ ãðàíè÷àùóþ ñ
ïî÷âîé ÷àñòü ñòâîëà è âûñòóïàþùèå èç ïî÷âû ÷àñòè êîðíåé (òàê íàçûâàåìûå êîð-
íåâûå ëàïû). Çîíà íèæíåé ÷àñòè ñòâîëà, ðàñïîëîæåííàÿ âûøå îñíîâàíèÿ, âûäåëÿ-
åòñÿ íå ñòîëü îò÷åòëèâî, îñîáåííî åå âåðõíÿÿ ãðàíèöà, íî èçó÷åíà õîðîøî. Ñîá-
ñòâåííî, áîëüøèíñòâî èññëåäîâàíèé ýïèôèòíûõ ëèøàéíèêîâ, êàê è â äàííîé ðà-
áîòå, îãðàíè÷åíî èìåííî ýòèìè äâóìÿ íèæíèìè çîíàìè êàê íàèáîëåå äîñòóïíû-
ìè. Áûëî óñòàíîâëåíî, ÷òî îäíè âèäû ýïèôèòíûõ ëèøàéíèêîâ ïðåäïî÷èòàþò îï-
ðåäåëåííûå çîíû, à äðóãèå âñòðå÷àþòñÿ â íåñêîëüêèõ çîíàõ ïîñåëåíèÿ íà ôîðî-
ôèòå (Áÿçðîâ, 1969á; Ãîëóáêîâà, 1959; Barkman, 1958; Culberson, 1955; Hale, 1955;
Koskinen, 1955).

Äëÿ ýïèôèòîâ ïðåâàëèðóþùåå çíà÷åíèå èìååò äîñòóïíîñòü âëàãè. Âåðîÿòíî,
íàñòîÿùèå ýïèôèòû ñëåäóåò ñ÷èòàòü êñåðîôèòàìè. Êîðà äåðåâüåâ – ãëàâíûé ñóá-
ñòðàò ýïèôèòíûõ ëèøàéíèêîâ – âëàãè ïîëó÷àåò ìàëî: íà ñòâîëû äåðåâüåâ ïîïàäàåò
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íåçíà÷èòåëüíàÿ ÷àñòü äîæäåâîé âîäû âñëåäñòâèå ïåðåõâàòûâàíèÿ åå êðîíîé, à ïî-
ïàâøàÿ íà ñòâîë âîäà áûñòðî ñòåêàåò è èñïàðÿåòñÿ. Âëàãîåìêîñòü æå êîðû äåðåâüåâ
ðàçíûõ ïîðîä â öåëîì íåâûñîêàÿ (Áÿçðîâ, 1969à; Hauck et al., 2000).

Ïðè ïðîâåäåíèè ëèõåíîèíäèêàöèîííûõ èññëåäîâàíèé êðàéíå âàæíî ó÷èòûâàòü
îñîáåííîñòè ôîðîôèòîâ â ìåñòàõ íàáëþäåíèé.

1.8. Îòíîøåíèå ê ñâåòó, òåïëó

Ñâåò – îäíà èç ôîðì ýíåðãèè, êîòîðûé ìîæíî ïðåâðàòèòü â ðàáîòó, òåïëî, ýíåð-
ãèþ ïèùè. Ñîëíöå – åäèíñòâåííûé åãî èñòî÷íèê äëÿ çåìíîé áèîñôåðû. Êàê îòìå-
÷àë Þ.Îäóì (1975), ïî ñóòè, ýêîëîãèÿ èçó÷àåò ñâÿçü ìåæäó ñâåòîì è ýêîëîãè÷åñêè-
ìè ñèñòåìàìè è ñïîñîáû ïðåâðàùåíèÿ ýíåðãèè âíóòðè ñèñòåìû. Âñå æèâûå îðãà-
íèçìû Çåìëè, â òîì ÷èñëå è ëèøàéíèêè, ñóùåñòâóþò áëàãîäàðÿ íàëè÷èþ ñâåòà è
çàâèñÿò îò íåãî. Â îòêðûòûõ äëÿ ñîëíöà ìåñòîîáèòàíèÿõ íà ýêñïîíèðîâàííûõ è çà-
òåíåííûõ ïîâåðõíîñòÿõ îäíîðîäíîãî ñóáñòðàòà ôîðìèðóþòñÿ ëèøàéíèêîâûå ãðóï-
ïèðîâêè ðàçíîãî ñîñòàâà. Â ñòàðûõ ëåñíûõ ñîîáùåñòâàõ èëè â ãëóáîêèõ óùåëüÿõ,
ãäå ïðåîáëàäàåò ðàññåÿííûé ñâåò, ÷àñòè ñòâîëîâ äåðåâüåâ èëè ñêàëüíûå ïîâåðõíîñ-
òè ðàçíîé ýêñïîçèöèè, ïî âèäîâîìó ñîñòàâó ëèøàéíèêîâ ïðàêòè÷åñêè íå îòëè÷àþò-
ñÿ (Áÿçðîâ, 1974, 1993á).

Ïðè îöåíêå âëèÿíèÿ ñâåòîâûõ óñëîâèé íà ëèøàéíèêè íåîáõîäèìî ó÷èòûâàòü,
ïîìèìî ïðÿìîãî âîçäåéñòâèÿ íà ôîòîñèíòåç, çàâèñèìîñòü òåìïåðàòóðû è èñïàðå-
íèÿ îò îñâåùåíèÿ. Çà÷àñòóþ òðóäíî îïðåäåëèòü, ÿâëÿåòñÿ ëè ëèøàéíèê ñâåòîëþáè-
âûì èëè òåðìîôèëüíûì. À. Þíèöêèé (1909), Î.Êëåìåíò (Klement, 1951) óêàçûâà-
ëè, ÷òî îòäåëüíûå âèäû ìîãóò ñëóæèòü èíäèêàòîðàìè ñâåòîâûõ óñëîâèé â ëåñó. Ïî
èõ äàííûì, Xanthoria parietina, âèä, îáû÷íûé äëÿ äåðåâüåâ Ìîñêâû, âñòðå÷àåòñÿ â
õîðîøî îñâåùåííûõ ïðÿìûìè ñîëíå÷íûìè ëó÷àìè ìåñòàõ. Îäíàêî ÿ íåîäíîêðàòíî
âñòðå÷àë ïðåäñòàâèòåëåé ýòîãî âèäà íà ñòâîëàõ äåðåâüåâ â ñòàðûõ òåíèñòûõ ëåñàõ
Ãîëàðêòèêè. Òîëüêî îêðàñêà ñëîåâèù íå áûëà ÿðêî-îðàíæåâîé êàê â îñâåùåííûõ
ìåñòàõ. Âåñüìà òåíåâûíîñëèâûìè ÿâëÿþòñÿ ïðåäñòàâèòåëè ðîäà Lepraria (Barkman,
1958; Jarosh, 1964). Ïîñëåäíèé àâòîð èçó÷àë èçìåí÷èâîñòü ïðåäñòàâèòåëåé Lepraria
â óñëîâèÿõ ïåùåðû, ãäå îíè ïðîíèêàëè äî ïðåäåëîâ ðàñïðîñòðàíåíèÿ ôîòîñèíòåçè-
ðóþùèõ îðãàíèçìîâ. Îñëàáëåíèå ñèìáèîçà ìåæäó ôîòîáèîíòîì è ìèêîáèîíòîì íå
íàáëþäàëîñü, îäíàêî ìåíÿëàñü ñòðóêòóðà ñëîåâèùà â áëàãîïðèÿòíóþ äëÿ âîäîðîñ-
ëåâîãî êîìïîíåíòà ñòîðîíó. Ñ óìåíüøåíèåì èíòåíñèâíîñòè îñâåùåíèÿ ìèêîáèîíò
ñòàíîâèëñÿ áîëåå ðûõëûì è ïðîçðà÷íûì, à êëåòêè âîäîðîñëè ïðè ñëàáîì îñâåùå-
íèè ðàñïîëàãàëèñü â òàëëîìå áëèæå ê ïîâåðõíîñòè.

Ðàçíûå âèäû ëèøàéíèêîâ, êàê è ðàñòåíèé, òðåáóþò äëÿ íîðìàëüíîãî ðàçâèòèÿ
ðàçíîé èíòåíñèâíîñòè îñâåùåíèÿ. Äëÿ õàðàêòåðèñòèêè èõ îòíîøåíèÿ ê ñâåòó èñ-
ïîëüçóþò òåðìèíû «ôîòîôèëüíûå», «ñêèîôèëüíûå», «ôîòîôèòû», «ãåëèîôèòû»,
«àíãåëèîôèòû», «ñêèîòîëåðàíòíûå» è äð. (Barkman, 1958; Hultengren et al., 1991;
Wirth, 1995). Îòíîøåíèå âèäîâ ëèøàéíèêîâ ê îñâåù¸ííîñòè ìåñòîîáèòàíèé õàðàê-
òåðèçóþò è áàëëàìè îò 1 äî 9 (Wirth, 1991). Îäíàêî âûäåëåíèå íàçâàííûõ ãðóïï
çàòðóäíåíî, ïîñêîëüêó ïðåäñòàâèòåëè îäíîãî âèäà ëèøàéíèêà, â çàâèñèìîñòè îò
êîíêðåòíûõ óñëîâèé ìåñòîîáèòàíèÿ è âðåìåíè íàáëþäåíèÿ, â îäíèõ ñëó÷àÿõ âûñòó-
ïàþò êàê ñâåòîâûå, à â äðóãèõ – êàê òåíåâûå, èëè òåíåâûíîñëèâûå. Âîçìîæíî, óìå-
ñòíåå îáñóæäàòü òåíåâóþ èëè ñâåòîâóþ ñòðóêòóðó ñëîåâèù.
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Âîçäåéñòâèå òåïëà íà ëèøàéíèêè íåðåäêî îïîñðåäîâàííî îêðóæàþùèì ñîîáùå-
ñòâîì, à â ñëó÷àå ýïèôèòîâ – ôîðîôèòîì. Òàêæå òðóäíî ðåøèòü, äåéñòâóåò ëè òåïëî íà
ñëîåâèùå ïðÿìî èëè êîñâåííî. Ëèøàéíèêè, íå âûíîñÿùèå ïðÿìîé ñîëíå÷íîé ðàäèà-
öèè, èíîãäà íàçûâàþò àíãåëèîôèòàìè, íî ïî îòíîøåíèþ ê êîëåáàíèÿì òåìïåðàòóðû
èõ ìîæíî íàçâàòü òåðìîôîáíûìè. Åùå â 1950-õ ãîäàõ áûëî óñòàíîâëåíî, ÷òî â ñóõèõ
ìåñòîîáèòàíèÿõ ìîãóò ïðîèñõîäèòü áûñòðûå è çíà÷èòåëüíûå èçìåíåíèÿ òåìïåðàòó-
ðû – íà 14°Ñ çà 2 ìèíóòû (Lange, 1954). Òîãäà æå áûëà çàôèêñèðîâàíà òåìïåðàòóðà
69.6°Ñ ó ñëîåâèùà íàïî÷âåííîãî ëèøàéíèêà Cladonia pocillum (Lange, 1953), ïðè÷åì
ðàçíèöà ñ òåìïåðàòóðîé îêðóæàþùåãî âîçäóõà äîñòèãàëà 40°Ñ. Íî òàêóþ âûñîêóþ
òåìïåðàòóðó ìîãóò âûäåðæàòü òîëüêî ñóõèå ñëîåâèùà. Â ñûðîì ñîñòîÿíèè òàëëîìû
íàèáîëåå òåïëîóñòîé÷èâîãî âèäà ïîãèáàëè ïðè òåìïåðàòóðå 50°Ñ ÷åðåç 1 ìèíóòó. Áûëî
íàéäåíî, ÷òî ëèøàéíèêè òåíèñòûõ è ñîëíå÷íûõ ìåñòîîáèòàíèé çíà÷èòåëüíî îòëè÷à-
þòñÿ ïî òåïëîóñòîé÷èâîñòè - ó ïåðâûõ èíòåíñèâíîñòü äûõàíèÿ óìåíüøàëàñü íàïîëî-
âèíó ïîñëå ïîëó÷àñîâîãî íàãðåâà ïðè òåìïåðàòóðå 70°Ñ , à ó âòîðûõ – ïðè 100°Ñ
(Lange, 1953). Â íåêîòîðûõ ìåñòàõ òåìïåðàòóðà ñëîåâèùà ìîæåò ïðåâûñèòü ïðåäåë,
âûäåðæèâàåìûé îòäåëüíûìè ÷óâñòâèòåëüíûìè ê òåïëó âèäàìè ëèøàéíèêîâ, è èõ ïå-
ðåãðåâ ìîæåò îãðàíè÷èâàòü ðàñïðîñòðàíåíèå òàêèõ âèäîâ. Ïðÿìîãî äåéñòâèÿ òåìïå-
ðàòóðû íà ðîñò ëèøàéíèêîâ íå óñòàíîâëåíî (Beschel, 1954), íî ñóùåñòâóåò çàâèñè-
ìîñòü äûõàíèÿ è ôîòîñèíòåçà îò òåïëîâûõ óñëîâèé (Lange, 1992).

1.9. Âîäíûé ðåæèì, ôîòîñèíòåç, äûõàíèå ëèøàéíèêîâ

Áîëüøèíñòâî öâåòêîâûõ è ãîëîñåìåííûõ ðàñòåíèé èìåþò â ñâîèõ òåëàõ åìêîñòè
äëÿ óäåðæàíèÿ âîäû â èõ ëèñòüÿõ èëè õâîå íà äîñòàòî÷íûõ è îòíîñèòåëüíî ïîñòîÿí-
íûõ óðîâíÿõ è â îïðåäåëåííîé ñòåïåíè ìîãóò ðåãóëèðîâàòü ñâîé âîäíûé ðåæèì.
Òàêèå îðãàíèçìû íàçûâàþò ãîìîéãèäðèäíûìè. Ëèøàéíèêè ïðèíàäëåæàò ê ïîé-
êèëîãèäðèäíûì îðãàíèçìàì, êîòîðûå íå èìåþò òàêèõ îáðàçîâàíèé êàê ýïèäåðìèñ,
óñòüèöà, âîñêîâàÿ êóòèêóëà äëÿ ðåãóëèðîâàíèÿ ãàçî- è âîäîîáìåíà è ïîòîìó èõ âîä-
íûé ðåæèì âàðüèðóåò ïàññèâíî â çàâèñèìîñòè îò ñîäåðæàíèÿ âîäû â îêðóæàþùåé
ñðåäå. Ê ïîéêèëîãèäðèäíûì îðãàíèçìàì òàêæå îòíîñÿòñÿ âîäîðîñëè, ìîõîîáðàç-
íûå, à ñðåäè ñîñóäèñòûõ íåêîòîðûå ïàïîðîòíèêè è ðÿä äðóãèõ ïðèìèòèâíûõ ðàñòå-
íèé. Âîäîîáìåí ó íèõ – ÷èñòî ôèçè÷åñêèé ïðîöåññ, îíè ïàññèâíî ïîãëîùàþò âîäó
èç îêðóæàþùåé ñðåäû, è èñïàðÿþò åå ñ òîé èëè èíîé ñêîðîñòüþ â çàâèñèìîñòè îò
ïîãîäû, åñëè ñîäåðæàíèå âëàãè â îêðóæàþùåé ñðåäå äîñòèãàåò âåëè÷èíû ìåíüøåé,
÷åì åå ñîäåðæàíèå â òàëëîìå (òàáë. 1.3). Òàêóþ âîäó ìîæíî íàçâàòü ñâîáîäíîé â
îòëè÷èå îò áèîëîãè÷åñêè ñâÿçàííîé âîäû, âõîäÿùåé â ñîñòàâ òêàíåé îðãàíèçìîâ.
Êàæäûé èç ýòèõ ïîéêèëîãèäðèäíûõ îðãàíèçìîâ îòíîñèòåëüíî áûñòðî âûñûõàåò è
ïîýòîìó íàëè÷èå äîñòóïíîé âëàãè èìååò ïåðâîñòåïåííîå çíà÷åíèå äëÿ èõ âûæèâà-
íèÿ è îáúÿñíÿåò îñîáåííîñòè èõ âñòðå÷àåìîñòè (Farrar, 1976b, 1976c). Ïî îñîáåííî-
ñòÿì âîäíîãî ðåæèìà ñðåäè ëèøàéíèêîâ, êàê è ó ðàñòåíèé, âûäåëÿþò ãðóïïû êñåðî-
ôèòîâ, ìåçîôèòîâ, ãèãðîôèòîâ è äð. (Áëþì, 1965).

Ïîéêèëîãèäðèäíàÿ ïðèðîäà ëèøàéíèêîâ ïîçâîëÿåò èì âëèÿòü íà ãèäðîëîãè÷åñêèé
öèêë äàæå â ýêîñèñòåìàõ, ãäå èõ áèîìàññà ìàëà. Â Àðêòèêå è Ñóáàðêòèêå, ãäå ëèøàéíè-
êè ñïëîøíûì êîâðîì ïåðåêðûâàþò ïî÷âó, îíè ïðåïÿòñòâóþò èñïàðåíèþ èç ïî÷âû
(Kershaw, Rose, 1971). Äàæå ýïèôèòíûå ëèøàéíèêè ìîãóò èçìåíÿòü âîäíûé áàëàíñ ýêî-



27

ñèñòåìû. Íàïðèìåð, â äóáîâîì ëåñó Êàëèôîðíèè îíè ïåðåõâàòûâàëè 7.5% îñàäêîâ, ïî-
ñòóïèâøèõ çà òðåõëåòíèé ïåðèîä (Nash, 2008). Â íèçêîãîðíîì òðîïè÷åñêîì ëåñó Ýêâà-
äîðà îáúåì ïåðåõâàòûâàåìûõ êðèïòîãàìíûìè ýïèôèòàìè, â ò.÷. è ëèøàéíèêàìè, îñàä-
êîâ áûë ñîïîñòàâèì ñ àíàëîãè÷íûì ïîêàçàòåëåì äëÿ ïîâåðõíîñòè ëèñòüåâ äðåâåñíîãî
ÿðóñà (Fleischbein et al., 2005). Õîòÿ êîëè÷åñòâåííûõ äàííûõ íåò, ìîæíî ïîëàãàòü, ÷òî
ïåðåõâàò âîäû òóìàíà è ðîñû ëèøàéíèêàìè â ïðèáðåæíûõ ïóñòûíÿõ ìîæåò ñîñòàâëÿòü
çíà÷èòåëüíóþ äîëþ â îáùåì âîäíîì áàëàíñå ýòèõ ýêîñèñòåì, îñîáåííî â òàêèõ ðåãèî-
íàõ êàê ïóñòûíÿ Àòàêàìà â Þ. Àìåðèêå, ãäå îñàäêè ñëó÷àþòñÿ ðåäêî (Lange, 1992). Â
êîíòèíåíòàëüíûõ àðèäíûõ è ïîëóàðèäíûõ ðåãèîíàõ ëèøàéíèêè âñòðå÷àþòñÿ îáû÷íî
êàê ÷àñòü êîðêè ñëîåâèùíûõ ðàñòåíèé (òàêûðû â Ñðåäíåé Àçèè), êîòîðàÿ îñîáåííî
øèðîêî ðàçâèòà íà íåíàðóøåííûõ ïî÷âàõ (Äæóðàåâà, 1979). Ýòè êîðêè íå òîëüêî ïåðå-
õâàòûâàþò îñàäêè, íî òàêæå ïðåïÿòñòâóþò èíôèëüòðàöèè âîäû â ïî÷âó, êîòîðàÿ, ïðè
îòñóòñòâèè êðèïòîãàìîâ, ÷àñòî èìååò íåïðîíèöàåìûé ñëîé CaCO3 íà èëè âáëèçè ïî-
âåðõíîñòè ïî÷âû (Eldridge, 2000; Eldridge et al., 2000).

Ñëåäñòâèåì ïîéêèëîãèäðèè ÿâëÿåòñÿ ïðåêðàùåíèå â ñóõîì ñîñòîÿíèè âñåõ ïðî-
öåññîâ æèçíåäåÿòåëüíîñòè ëèøàéíèêîâ. Ïîýòîìó äîâîëüíî ïðîäîëæèòåëüíîå âîç-
äåéñòâèå íà ñóõèå ñëîåâèùà êàê î÷åíü íèçêèõ (–196°C), òàê è âûñîêèõ (+100°C)
òåìïåðàòóð ñóùåñòâåííî íå âëèÿëî íà ôîòîñèíòåç è äûõàíèå òàëëîìîâ ïðè åñòå-
ñòâåííûõ äëÿ èõ ìåñòîîáèòàíèé òåìïåðàòóðàõ ïîñëå ñîîòâåòñòâóþùåãî óâëàæíå-
íèÿ ýòèõ ñëîåâèù (Lange, 1992). Àíàëîãè÷íîå âîçäåéñòâèå íà âëàæíûå òàëëîìû
ïðèâîäèëî ê áûñòðîé èõ ãèáåëè.

Òàêèì îáðàçîì, óñëîâèÿ Çåìëè ïðàêòè÷åñêè íå îãðàíè÷èâàþò ðàçâèòèå ëèõåíè-
çèðîâàííûõ ãðèáîâ (ëèøàéíèêîâ) íà íàøåé ïëàíåòå. Îá ýòîì ñâèäåòåëüñòâóåò è
îáíàðóæåíèå â Àíòàðêòèäå þæíåå 80° þ.ø. ïðåäñòàâèòåëåé 23 âèäîâ ëèøàéíèêîâ
(Ovstedal, Lewis Smith, 2001), èç êîòîðûõ áëèæå äðóãèõ ê Þæíîìó ïîëþñó ïðèáëè-
çèëèñü ïðåäñòàâèòåëè Carbonea vorticosa, Lecidea canciformis, Sarcogyne privigna
(86° 29’ þ.ø.), íåìíîãî îò íèõ îòñòàëè Acarospora gwynnii (86° 20’ þ.ø.), Buellia
frigida (86° 09’ þ.ø.), B. grisea, Rhizoplaca melanophthalma (86° 07’ þ.ø.), ïðè÷åì C.
vorticosa, R. melanophthalma, S. privigna âõîäÿò â ñîñòàâ ëèõåíîáèîò ðåãèîíîâ Ñå-
âåðíîãî ïîëóøàðèÿ, à R. melanophthalma èñïîëüçîâàëè êàê áèîìîíèòîð ïðè èçó÷å-
íèè âîçäåéñòâèÿ íà ñðåäó òåïëîâîé ýëåêòðîñòàíöèè â øòàòå Àðèçîíà íà þãå ÑØÀ
(Belnap, Harper, 1990).

Òàáëèöà 1.3. Èçìåíåíèå ñîäåðæàíèÿ âîäû (ã/ã ñóõ.âåñà) â ñëîåâèùàõ Hypogymnia
physodes ïîñëå äîæäåé â èþëå 1968 ã. íà Ìàëèíñêîì áèîãåîöåíîëîãè÷åñêîì ñòàöè-
îíàðå, Ìîñêîâñêàÿ îáëàñòü

Ïîãîäà ïàñìóðíî ÿñíî ÿñíî 

Äàòà 02.07.68 03.07.68 04.07.68 14.07.68 15.07.68 

Âðåìÿ 
(÷àñ) 

12 17 12 17 12 12 10 19 

Íà áåðåçå 2.64 1.86 1.39 0.54 0.18 1.37 0.75 0.17 

Íà ñîñíå 1.47 0.70 0.75 0.26 0.16 1.03 0.55 0.18 



28

1.10.Óëàâëèâàíèå è ïîãëîùåíèå âåùåñòâ ëèøàéíèêàìè

Äîñòóïíîñòü êàê ìàêðî-, òàê è ìèêðîýëåìåíòîâ ìèíåðàëüíîãî ïèòàíèÿ, æèçíåííî
âàæíûõ äëÿ îñóùåñòâëåíèÿ ôèçèîëîãè÷åñêèõ ôóíêöèé, ëèìèòèðóþò ðîñò è ðàçâèòèå
ëèøàéíèêîâ òàêæå, êàê è äðóãèõ îðãàíèçìîâ. Ó ñîñóäèñòûõ ðàñòåíèé ïîãëîùåíèå èç
ïî÷âû âîäû è ïèòàòåëüíûõ âåùåñòâ îñóùåñòâëÿåò êîðíåâàÿ ñèñòåìà. Ó ëèøàéíèêîâ
êîðíè îòñóòñòâóþò, ÷òî îáóñëîâëèâàåò çàâèñèìîñòü èõ ñíàáæåíèÿ ýëåìåíòàìè ìèíå-
ðàëüíîãî ïèòàíèÿ îò àòìîñôåðíûõ èñòî÷íèêîâ âçàìåí ïî÷âåííûõ çàïàñîâ, ýêñïëóàòè-
ðóåìûõ ñîñóäèñòûìè ðàñòåíèÿìè, õîòÿ êîå-÷òî ìîæåò ïîñòóïàòü è èç ïî÷âû, íàïðè-
ìåð, â íàïî÷âåííûå âèäû ðîäà Peltigera (Goyal, Seaward, 1981, 1982a, 1982b).

Ïîñêîëüêó àòìîñôåðíûå èñòî÷íèêè ìèíåðàëüíûõ âåùåñòâ, â ñðàâíåíèè ñ ïî÷-
âîé, îòíîñèòåëüíî ñêóäíû, ðåøàþùèìè äëÿ æèçíè ëèøàéíèêîâ ÿâëÿþòñÿ ìåõàíèç-
ìû êîíöåíòðèðîâàíèÿ ýëåìåíòîâ èç àòìîñôåðû. Ôàêò íàëè÷èÿ òàêèõ ìåõàíèçìîâ
ïðèâåë â ñâîå âðåìÿ ê øèðîêîìó íàó÷íîìó èíòåðåñó ê ëèøàéíèêàì êàê ðåöåïòîðàì
àòìîñôåðíûõ âûïàäåíèé, â ÷àñòíîñòè, ïîñëåäñòâèé íàêîïëåíèÿ ðàäèîíóêëèäîâ â
òåëàõ êîðåííûõ æèòåëåé Àðêòèêè â 1950-õ è 1960-õ ãîäàõ ïîñëå èñïûòàíèé ÿäåðíî-
ãî îðóæèÿ (Áÿçðîâ, 2005). Ïîçäíåå èíòåðåñ ê ýòîìó ÿâëåíèþ ïðèâåë ê èñïîëüçîâà-
íèþ ëèøàéíèêîâ äëÿ èçó÷åíèÿ ðåãèîíàëüíûõ àòìîñôåðíûõ âûïàäåíèé äðóãèõ çàã-
ðÿçíèòåëåé (Hawksworth, Rose, 1976).

1.10.1. Ïîòðåáíîñòè â ïèòàòåëüíûõ âåùåñòâàõ

Òî÷íûå âåëè÷èíû êîíöåíòðàöèé ýëåìåíòîâ ïèòàíèÿ, íåîáõîäèìûõ äëÿ íîðìàëü-
íîãî ðîñòà ëèøàéíèêîâ, îñòàþòñÿ ïîêà íå óñòàíîâëåííûìè (Âàéíøòåéí, 1982).
Èìåþòñÿ ëèøü êîñâåííûå ñâèäåòåëüñòâà, â ÷àñòíîñòè, âûñîêàÿ ñòåïåíü ñïåöèôè÷-
íîñòè íåêîòîðûõ âèäîâ ëèøàéíèêîâ îòíîñèòåëüíî ñóáñòðàòà (Brodo, 1973). Åñòü
äàííûå î ïèòàòåëüíûõ âåùåñòâàõ, òðåáóåìûõ äëÿ ðîñòà îòäåëüíûõ ñèìáèîíòîâ ïðè
èõ âûðàùèâàíèè â ëàáîðàòîðèè (Ahmadjian, 1993). Óñòàíîâëåíî, ÷òî âîäîðîñëü
Trebouxia, îáû÷íûé ôîòîáèîíò ëèøàéíèêîâ, ÿâëÿåòñÿ ôàêóëüòàòèâíûì ãåòåðîòðî-
ôîì, è ÷òî îíà, ïðè äîñòóïíîñòè äëÿ íåå îðãàíè÷åñêèõ èñòî÷íèêîâ ïèòàíèÿ, íåêîòî-
ðîå âðåìÿ ñïîñîáíà ðàñòè â òåìíîòå. Òàêæå ïðåäïîëàãàåòñÿ, ÷òî ïèòàòåëüíûå âåùå-
ñòâà â ñëèøêîì âûñîêèõ êîíöåíòðàöèÿõ ìîãóò ñòàòü ïðè÷èíîé íàðóøåíèÿ ðàâíîâå-
ñèÿ ìåæäó ïàðòíåðàìè ñèìáèîçà.

1.10.2 Èñòî÷íèêè ïîñòóïëåíèÿ ýëåìåíòîâ

1.10.2.1. Àòìîñôåðíûå èñòî÷íèêè
Àòìîñôåðíûå âûïàäåíèÿ äîõîäÿò äî ëèøàéíèêîâ ëèáî â æèäêîì ñîñòîÿíèè: îñàä-

êè (äîæäü, ñíåã) è ïîòåíöèàëüíûå èëè ñêðûòûå îñàäêè (ãëàâíûì îáðàçîì òóìàí,
ðîñà), ëèáî â ñóõîì: ñåäèìåíòàöèÿ àýðîçîëåé, ïûëè, äàâëåíèå è ïîãëîùåíèå ãàçîâ
(Knops et al., 1991). Êàê èñòî÷íèêè ïèòàòåëüíûõ âåùåñòâ è âîäû î÷åíü âàæíû äëÿ
ëèøàéíèêîâ ïîòåíöèàëüíûå (ñêðûòûå) îñàäêè, â êîòîðûõ êîíöåíòðàöèè ïèòàòåëü-
íûõ âåùåñòâ è çàãðÿçíèòåëåé ìîãóò áûòü ñóùåñòâåííî âûøå, ÷åì â äîæäåâîé âîäå.
Òàêæå ìèíåðàëüíûå âåùåñòâà ìîãóò ïîïàäàòü â ëèøàéíèêè â âèäå ïûëè, ñîäåðæà-
ùåé âñå âàæíåéøèå ýëåìåíòû â ò.÷. P, N, K, Ca (Kauppi, 1980). Ìîãóò îíè èñïîëüçî-
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âàòü è íåêîòîðûå ñîåäèíåíèÿ àçîòà è àììîíèÿ (NH4
+), íàõîäÿùèåñÿ â âîçäóõå, íà-

ïðèìåð, óãëåêèñëûé àììîíèé, îáðàçóþùèéñÿ ïðè ðàçëîæåíèè áîãàòûõ ìî÷åâèíîé
ïðîäóêòîâ æèâîòíîãî ïðîèñõîæäåíèÿ. Ëèøàéíèêè ñ öèàíîáèîíòîì ìîãóò ôèêñèðî-
âàòü àòìîñôåðíûé àçîò. Ñâåäåíèÿ îá èçìåðåíèÿõ ãàçîâ â ñëîåâèùàõ ëèøàéíèêîâ
îãðàíè÷åíû, íî â ñëó÷àå SO2 ïîãëîùåíèå ýòîãî ãàçà àðêòè÷åñêèì ëèøàéíèêîì Cladina
rangiferina, ïî ìåíüøåé ìåðå, íà ïîðÿäîê âûøå, ÷åì ó òèïè÷íûõ ñîñóäèñòûõ ðàñòå-
íèé òóíäðû (Winner et al., 1988).

Ïîãëîùåíèå è íàêîïëåíèå ëèøàéíèêàìè ýëåìåíòîâ èç àòìîñôåðû õîðîøî äîêó-
ìåíòèðîâàíî (Nash, 2008). Ïîêàçàíà òåñíàÿ êîððåëÿöèÿ ìåæäó êîëè÷åñòâîì ìåòàë-
ëîâ â çîëå íàêèïíûõ ëèøàéíèêîâ è ñîäåðæàíèåì èõ â ñóõîì îñòàòêå îñàäêîâ. Ñ
ó÷åòîì ìåäëåííîãî ðîñòà è ãèäðîëàáèëüíîñòè ëèøàéíèêîâ, ïîëàãàþò, ÷òî àòìîñ-
ôåðíûå èñòî÷íèêè èãðàþò äîìèíèðóþùóþ ðîëü â îïðåäåëåíèè ñîñòàâà õèìè÷åñ-
êèõ ýëåìåíòîâ òàëëîìà (Âàéíøòåéí, 1982).

1.10.2.2. Ñóáñòðàòíûå èñòî÷íèêè
Ìíîãèå ëèøàéíèêè âñòðå÷àþòñÿ íà ïî÷âå èëè êàìíÿõ è ïîòîìó òåñíî êîíòàêòè-

ðóþò ñ ëèòîñôåðíûìè èñòî÷íèêàìè ýëåìåíòîâ ïèòàíèÿ. Ñîäåðæàíèå ýëåìåíòîâ â
ëèøàéíèêàõ èíîãäà äîâîëüíî òî÷íî îòðàæàåò èõ ãåîõèìè÷åñêîå ðàñïðåäåëåíèå â
ìèíåðàëàõ ðàéîíîâ ïîñåëåíèÿ ëèøàéíèêîâ (Erdman, Gough, 1977), íî â áîëüøèí-
ñòâå ñëó÷àåâ êîððåëÿöèÿ ìåæäó ñîäåðæàíèåì ýëåìåíòîâ â ëèøàéíèêàõ è ñîñòàâîì
ñóáñòðàòà áîëåå ñëîæíàÿ (Âàéíøòåéí, 1982). Òàê, íàïî÷âåííûå ëèøàéíèêè ðîäà
Cladonia èç ðàéîíà óãîëüíûõ ðàçðàáîòîê â Îãàéî íàêàïëèâàëè P, K, Ca, Mg, Fe, Cu,
Zn, Al, Mo â êîëè÷åñòâàõ, íàìíîãî ïðåâûøàþùèõ èõ êîíöåíòðàöèè â ñóáñòðàòàõ
(Lawrey, Rudolph, 1975).

Ëèøàéíèêè, âèäèìî, êàêèì-òî îáðàçîì ìîãóò ðåãóëèðîâàòü ïîãëîùåíèå íåêî-
òîðûõ ýëåìåíòîâ, èçáûòî÷íûõ â ñóáñòðàòå. Ëèøàéíèêè ðîäà Cladina, ðàñòóùèå íà
ñôàãíîâûõ áîëîòàõ, áåäíûõ æåëåçîì, è íà ïî÷âàõ, áîãàòûõ æåëåçîì, èìåëè îäèíà-
êîâûé óðîâåíü æåëåçà â ñëîåâèùàõ (Lounamaa, 1965). Ëèøàéíèêè, ðàñòóùèå íà
èçâåñòíÿêàõ, îãðàíè÷èâàþò ïîñòóïëåíèå êàëüöèÿ, èçáûòî÷íîãî â ñóáñòðàòå (Áîá-
ðèöêàÿ, 1950). Èíòåðåñíî, ÷òî ó ìõîâ è ëèøàéíèêîâ, ðàçâèâàþùèõñÿ íà áåäíûõ
ìèêðîýëåìåíòàìè ñóáñòðàòàõ, îòìå÷àëñÿ áîëåå âûñîêèé êîýôôèöèåíò áèîëîãè-
÷åñêîé àêêóìóëÿöèè ìèêðîýëåìåíòîâ è åñòåñòâåííûõ ðàäèîàêòèâíûõ ýëåìåíòîâ,
÷åì ó òåõ, êîòîðûå ðîñëè íà áîãàòûõ èìè ñóáñòðàòàõ (Ãîðáàíîâ, Õàäæèàòàíàñîâ,
1973).

Áîëüøèíñòâî ëèøàéíèêîâ, îñîáåííî âñòðå÷àþùèõñÿ íà ïî÷âå è êàìíÿõ, ïîäâåð-
æåíû âëèÿíèþ ïåðåíîñèìîé âåòðîì ïûëè, èñòî÷íèêîì áîëüøåé ÷àñòè êîòîðîé ÿâ-
ëÿþòñÿ íåçàêðåïëåííûå ïîâåðõíîñòè ïî÷âû. Ýòè ïî÷âåííûå ÷àñòèöû ìîãóò ëåãêî
âíåäðèòüñÿ â ìåæêëåòî÷íîå ïðîñòðàíñòâî â ëèøàéíèêàõ è, êàê ðåçóëüòàò, îòíîñè-
òåëüíî âûñîêàÿ êîíöåíòðàöèÿ Al, Fe, Sc, Ti, äðóãèõ ýëåìåíòîâ ëèòîñôåðíîãî ïðîèñ-
õîæäåíèÿ â ñëîåâèùå. Ðàñòâîðèìûå ñîåäèíåíèÿ èõ ÿâëÿþòñÿ ïîòåíöèàëüíûì èñ-
òî÷íèêîì ýëåìåíòîâ ìèíåðàëüíîãî ïèòàíèÿ, íî ïðîöåññ ðàñòâîðåíèÿ ìåäëåííûé, è
áîëüøèíñòâî ýëåìåíòîâ èç ýòèõ ÷àñòèö, âåðîÿòíî, îñòàþòñÿ íåäîñòóïíûìè.

Äëÿ ýïèôèòíûõ ëèøàéíèêîâ äîïîëíèòåëüíûì èñòî÷íèêîì ïèòàíèÿ ÿâëÿþòñÿ
âåùåñòâà, âûìûâàåìûå âîäîé èç äåðåâüåâ è êóñòàðíèêîâ, ïîñêîëüêó áîëüøèíñòâî
ýëåìåíòîâ ñïîñîáíî âûìûâàòüñÿ äîæäåì èç êðîíû. Ýëåìåíòû òèïà Ê äîâîëüíî áû-
ñòðî âûìûâàþòñÿ èç ëèñòâû è, ñîîòâåòñòâåííî, ìîãóò ïîñòóïèòü â òåëà ýïèôèòîâ.
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Äâóõâàëåíòíûå êàòèîíû (Mn, Zn) âûìûâàþòñÿ ëåã÷å, ÷åì òðåõâàëåíòíûå (Fe). Òà-
êèì îáðàçîì, âîäà, ñòåêàþùàÿ âäîëü ñòâîëîâ äåðåâüåâ âî âðåìÿ äîæäÿ, ñîäåðæèò
áîëåå âûñîêèå êîíöåíòðàöèè ìèíåðàëüíûõ è ðàñòâîðåííûõ îðãàíè÷åñêèõ âåùåñòâ
(âêëþ÷àÿ óãëåâîäû), ÷åì äîæäåâàÿ âîäà, âûïàäàþùàÿ èç àòìîñôåðû.

Íà íåêîòîðûõ äåðåâüÿõ, îñîáåííî íàêëîíåííûõ, ÷àñòî ñòîê ïî ñòâîëó âî âðåìÿ
îñàäêîâ ïðîèñõîäèò ïî îäíîé ñòîðîíå ñòâîëà, íà êîòîðîé îáðàçóþòñÿ ñâîåîáðàçíûå,
áîëåå òåìíûå â ñðàâíåíèè ñî âñåé îñòàëüíîé êîðîé, ïîëîñû. È ïðåäñòàâèòåëè ðÿäà
âèäîâ ëèøàéíèêîâ ïðèóðî÷åíû èìåííî ê ýòèì âûñîêî îáîãàùåííûì ýëåìåíòàìè
ïèòàíèÿ ó÷àñòêàì ñòâîëà (Barkman, 1958). Âïîëíå âîçìîæíî, ÷òî ýïèôèòíûå ëè-
øàéíèêè óäîâëåòâîðÿþò ïîòðåáíîñòè â ïèòàòåëüíûõ âåùåñòâàõ â îñíîâíîì èç äîæ-
äåâîé âîäû, ñòåêàþùåé ïî ñòâîëàì äåðåâüåâ, ÷òî áûëî ïîêàçàíî äëÿ ýïèôèòîâ ãîð-
íûõ ëåñîâ â ïîëåâûõ è ëàáîðàòîðíûõ îïûòàõ (Lang et al.,1976).

Ïîëó÷àþò ëè ýïèôèòíûå ëèøàéíèêè ïèòàòåëüíûå âåùåñòâà äîïîëíèòåëüíî íå-
ïîñðåäñòâåííî èç áîãàòîãî îðãàíèêîé ñóáñòðàòà? Àíàëèç ñîäåðæàíèÿ N, P, Ca, K è
íåêîòîðûõ äðóãèõ ýëåìåíòîâ â êîðå äåðåâüåâ è ñëîåâèùàõ ëèøàéíèêîâ íà ýòîé êîðå
(Kuziel, 1973) íå îáíàðóæèë ìåæäó íèìè ñâÿçè. Âîçìîæíîñòü ïîñòóïëåíèÿ ôîñôî-
ðà èç äåðåâà â ðàñòóùèé íà íåì ëèøàéíèê èçó÷åíà â îïûòå ñ æèâûìè âåòêàìè äóáà
Quercus suber è ðàñòóùèìè íà íèõ ñëîåâèùàìè ëèøàéíèêîâ íåñêîëüêèõ âèäîâ, îïó-
ùåííûìè â ðàñòâîð ðàäèîàêòèâíîãî ôîñôàòà êàëèÿ (Trotet, 1969). Äëÿ ñðàâíåíèÿ â
òàêîé æå ðàñòâîð ïîìåùàëè ìåðòâûå âåòêè, òàêæå îáðîñøèå ëèøàéíèêàìè. ×åðåç
÷åòûðå äíÿ ïî âñåé äëèíå æèâûõ âåòîê îáíàðóæèâàëàñü ñèëüíàÿ ðàäèîàêòèâíîñòü, â
ëèøàéíèêàõ æå îíà íå îòìå÷åíà, â ìåðòâûõ âåòâÿõ îíà îáíàðóæèâàëàñü â 1-2 ñì îò
ñðåçàííîãî êîíöà, âåðîÿòíî, çà ñ÷åò êàïèëëÿðíîãî ïîäúåìà. Ýòîò îïûò ïîçâîëèë ñäå-
ëàòü âûâîä, ÷òî ýïèôèòíûå ëèøàéíèêè íå ïîãëîùàþò ôîñôîð èç òêàíåé äåðåâà-
íîñèòåëÿ.

Íàáëþäàþòñÿ áîëüøèå ðàçëè÷èÿ â ñîñòàâå ýëåìåíòîâ ïèòàíèÿ êîðû äåðåâüåâ
ðàçíûõ ïîðîä. Èõ äîñòóïíîñòü äëÿ ëèøàéíèêîâ, êàê è íà ãîðíûõ ïîðîäàõ, çàâèñèò
îò âåëè÷èíû ðÍ êîðû. Ðåçóëüòàòîì ýòîãî ýôôåêòà ÿâëÿåòñÿ ðàçëè÷íûé ñîñòàâ ëè-
øàéíèêîâûõ ñîîáùåñòâ, âñòðå÷àþùèõñÿ íà äåðåâüÿõ ñ íåéòðàëüíîé êîðîé (Fraxinus,
Tilia) â ñðàâíåíèè ñ äåðåâüÿìè ñ êèñëîé êîðîé (Betula, Picea, Pinus). Èñòî÷íèêè çàã-
ðÿçíåíèÿ òàêæå ìîãóò èçìåíÿòü ñâîéñòâà êîðû, êàê äîáàâëåíèåì ýëåìåíòîâ, òàê è
èçìåíåíèåì âåëè÷èíû ðÍ. Êèñëûå âûïàäåíèÿ ÷àñòî ïîíèæàþò âåëè÷èíó ðÍ êîðû,
÷òî ïðèâîäèò ê èçìåíåíèþ ëèøàéíèêîâûõ ñîîáùåñòâ, âñòðå÷àâøèõñÿ ðàíåå íà íåé-
òðàëüíîì ñóáñòðàòå, à âûïàäåíèÿ êàëüöèÿ, àññîöèèðóåìûå ñ öåìåíòíûìè ïðåäïðè-
ÿòèÿìè, èëè ñîåäèíåíèé àçîòà, âûáðàñûâàåìûõ àâòîìîáèëÿìè, ìîãóò óâåëè÷èòü çíà-
÷åíèå ðÍ è, êàê ñëåäñòâèå, ïðîèñõîäèò ñìåíà ëèøàéíèêîâîãî ñîîáùåñòâà, ñâîéñòâåí-
íîãî êèñëîìó ñóáñòðàòó, íà ñîîáùåñòâî, õàðàêòåðíîå äëÿ íåéòðàëüíîãî ñóáñòðàòà
(Ìàðòèí, 1984; Wolseley et al., 2006).

1.10.3. Èññëåäîâàíèÿ âûïàäåíèé ðàçëè÷íûõ âåùåñòâ ñ ïîìîùüþ
ëèøàéíèêîâ

Ïåðåõâàò ëèøàéíèêàìè âçâåøåííûõ â àòìîñôåðå âåùåñòâ ïðîèñõîäèò âî âñåõ
ýêîñèñòåìàõ, ãäå ïðåäñòàâëåíû ýòè îðãàíèçìû, ïîñêîëüêó ïåðâè÷íûå èñòî÷íèêè
òàêèõ âåùåñòâ íàõîäÿòñÿ ïðåèìóùåñòâåííî âíå êîíêðåòíîé ýêîñèñòåìû. Íàïðèìåð,



31

â Êàëèôîðíèè â äóáîâîì ëåñó ïðè ñðàâíåíèè ñîñòàâà ñòîêîâ ñ 20 ñòâîëîâ äåðåâüåâ,
ñ êîòîðûõ ïðåäâàðèòåëüíî áûëè ñîäðàíû ñëîåâèùà äîìèíèðóþùåãî ýïèôèòíîãî
ëèøàéíèêà Ramalina menziesii, ñ ñîñòàâîì ñòîêîâ ñ 20 äåðåâüåâ, ãäå ëèøàéíèêè îñ-
òàâàëèñü íà ñòâîëàõ, áûëî óñòàíîâëåíî, ÷òî ñîîòâåòñòâåííî 2.85 è 0.15 êã/ãà â ãîä
àçîòà è ôîñôîðà çàõâàòûâàëîñü ëèøàéíèêàìè èç èñòî÷íèêîâ âíå ýêîñèñòåìû (Nash,
2008). Õîòÿ çíà÷åíèÿ ýòèõ âåëè÷èí ÿâíî íåâåëèêè ïî îòíîøåíèþ ê âûïàäåíèÿì ýòèõ
ýëåìåíòîâ â äðóãèõ ýêîñèñòåìàõ, îíè ñâèäåòåëüñòâóþò î ïîñòóïëåíèè ýëåìåíòîâ
ïèòàíèÿ â ýêîñèñòåìó èçâíå. Âî âñÿêîì ñëó÷àå, â èçó÷åííîì ñîîáùåñòâå ïåðåõâàò
ëèøàéíèêàìè ìèíåðàëüíûõ âåùåñòâ âòðîå ïðåâûøàë èçìåðåííûå çíà÷åíèÿ èõ ñå-
äèìåíòàöèè.

Èçó÷åíèå îñîáåííîñòåé ÷àñòèö, ïîïàâøèõ íà ïîâåðõíîñòü ñëîåâèù Hypogymnia
physodes, ñ ïðèìåíåíèåì ñêàíèðóþùåãî ýëåêòðîííîãî ìèêðîñêîïà è ðåíòãåíî-ñòðóê-
òóðíîãî àíàëèçà, ñîáðàííûõ â îêðåñòíîñòÿõ Êàðàáàøñêîãî ìåäåïëàâèëüíîãî çàâîäà
íà Óðàëå, ïîêàçàëî, ÷òî ðàçìåð îñåäàþùèõ ÷àñòèö êîëåáëåòñÿ îò ìåíåå 200 íì äî
áîëåå ÷åì 30 ìêì (Williamson et al., 2004). ×àñòü ñîäåðæàùèõñÿ â ýòèõ ÷àñòèöàõ
âåùåñòâ â èîííîé ôîðìå ñ ðàñòâîðàìè ïîïàäàåò âíóòðü ñëîåâèùà.

Íåðåäêî áûâàåò òðóäíî îïðåäåëèòü ïðîèñõîæäåíèå ýëåìåíòà â ëèøàéíèêàõ .
Âåùåñòâà, âûìûòûå èç ëèñòüåâ êðîíû, ìîãóò áûòü äàëåå ïîãëîùåíû ñëîåâèùàìè
ýïèôèòíûõ ëèøàéíèêîâ, ðàñòóùèìè íèæå íà ñòâîëå èëè âåòâÿõ. Â òî æå âðåìÿ â íèõ
ïîñòóïàþò æèäêèå è ñóõèå âûïàäåíèÿ èçâíå (Knops et al., 1991).. Ëèøàéíèêè îñî-
áåííî ýôôåêòèâíû ïðè ïîãëîùåíèè âëàãè ðîñû è òóìàíà, êîòîðàÿ ÷àñòî îáîãàùåíà
ìèíåðàëüíûìè ýëåìåíòàìè.

Ñóõèå âûïàäåíèÿ âêëþ÷àþò îñàæäåíèå êðóïíûõ àýðîçîëåé (êðóïíåå, ÷åì 2-10
ìêì â äèàìåòðå), êàñàíèÿ áîëåå ìåëêèõ àýðîçîëåé, è ïîãëîùåíèå ãàçîâ. Ðåçóëüòàòîì
ñåäèìåíòàöèè ìîæåò áûòü âíåäðåíèå ÷àñòèö â ëèøàéíèêîâûå ñëîåâèùà. Êàñàíèÿ
ïîíèìàþò êàê ñòîëêíîâåíèå àýðîçîëåé ñ ïîâåðõíîñòüþ ëèøàéíèêà. Â ñëó÷àå ñåð-
íûõ ãàçîâ, äîâîëüíî ìíîãî èçâåñòíî î ïîãëîùåíèå SO2 (Áëþì, 1984; Winner et
al.,1988), âûñâîáîæäåíèè H2S è äðóãèõ ãàçîâ (Gries et al.,1994, 1995, 1997). Ñêîðîñ-
òè ïîãëîùåíèÿ äâóîêèñè ñåðû ëèøàéíèêàìè ìîãóò ñóùåñòâåííî ïðåâîñõîäèòü òà-
êîé ïðîöåññ ó ñîñóäèñòûõ ðàñòåíèé, çàêðûòûå óñòüèöà êîòîðûõ îãðàíè÷èâàþò ïî-
ãëîùåíèå ãàçîâ. Îáîáùåíèå îïóáëèêîâàííûõ äàííûõ ïîçâîëÿåò çàêëþ÷èòü, ÷òî
èìåííî âûñîêèå êîíöåíòðàöèè äâóîêèñè ñåðû ïðèâîäÿò ê îáåäíåíèþ âèäîâîãî ñî-
ñòàâà ëèøàéíèêîâ, à èíîãäà è èõ èñ÷åçíîâåíèþ. Øèðîêî èçó÷àëàñü ôèêñàöèÿ àò-
ìîñôåðíîãî àçîòà ëèøàéíèêàìè (Nash, 2008), íî î äåéñòâèè äðóãèõ ãàçîîáðàçíûõ
ñîåäèíåíèé àçîòà (NO, N2O, NO2 è ò.ä.) ñâåäåíèÿ ãèïîòåòè÷åñêèå (òàáë. 1.4).

1.11. Ðîñò ëèøàéíèêîâ

Ñèíòåçèðóåìûå âåùåñòâà ëèøàéíèêè èñïîëüçóþò â ïðîöåññå ðîñòà íà ïîñòðîåíèå
ñâîåãî òåëà. Ðàñòóò îíè ÷ðåçâû÷àéíî ìåäëåííî è íåðàâíîìåðíî (Èíñàðîâà, Èíñàðîâ,
1987). Ó ïðåäñòàâèòåëåé áîëüøèíñòâà âèäîâ ãîäè÷íûé ïðèðîñò èõ ðàçìåðîâ íåâåëèê
(äîëè ìèëëèìåòðà èëè ìèëëèìåòðû). Íåîäèíàêîâ îí è â òå÷åíèå æèçíè òàëëîìà: íàè-
áîëüøèé îí â ïåðâûå ãîäû æèçíè ñëîåâèùà, çàòåì îí ïîñòåïåííî óìåíüøàåòñÿ è äî-
ñòèãàåò íåêîé ïîñòîÿííîé âåëè÷èíû. Âíà÷àëå âåëè÷èíà ïðèðîñòà ïðîïîðöèîíàëüíà
ïëîùàäè ñëîåâèùà, à ïîçäíåå – îáúåìó ïîñëåäíåãî (Beschel, 1958). Íà òåìïû ïðèðî-
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ñòà âëèÿþò óñëîâèÿ ìåñòîîáèòàíèÿ – îñâåùåííîñòü, íàëè÷èå äîñòóïíîé âëàãè è ïèòà-
òåëüíûõ âåùåñòâ, ñâîéñòâà ñóáñòðàòà, è äðóãîå (Beschel, 1958; Frey, 1959; Steiner, 1965).
Âåëè÷èíà ïðèðîñòà ëèøàéíèêîâ äîëæíà ó÷èòûâàòüñÿ ïðè èñïîëüçîâàíèè ëèøàéíè-
êîâ êàê áèîìîíèòîðîâ, îñîáåííî ïðè ìíîãîëåòíåì èçó÷åíèè äèíàìèêè ñîäåðæàíèÿ
çàãðÿçíèòåëåé â ñëîåâèùàõ ïîñëå âûáðîñà èõ â îêðóæàþùóþ ñðåäó.

Ëèøàéíèêè ïðèíàäëåæàò ê ìíîãîëåòíèì ïðåäñòàâèòåëÿì áèîòû. Âîçðàñò áîëü-
øèíñòâà ýêçåìïëÿðîâ, âñòðå÷àåìûõ â ñðåäíèõ øèðîòàõ íà ñòâîëàõ âçðîñëûõ äåðå-
âüåâ èëè ïî÷âå, ñîñòàâëÿåò íå ìåíåå 20–50 ëåò. Íåêîòîðûå îñîáè íàêèïíûõ âèäîâ,
îáèòàþùèõ íà ïîâåðõíîñòÿõ ñêàë, ïðåäïîëîæèòåëüíî æèâóò î÷åíü äîëãî – îêîëî
4500 ëåò (Beschel, 1961; Dyke, 1990). Îòäåëüíûå àâòîðû óâåëè÷èâàþò ýòó âåëè÷èíó
âäâîå. Òàêèå äàííûå ïîëó÷åíû êîñâåííî, ïî ñîîòíîøåíèþ ðàçìåðîâ äèàìåòðîâ ñëî-
åâèù è ãîäè÷íîãî ïðèðîñòà. Îäíàêî ñâåäåíèÿ î ñòîëü âíóøèòåëüíîì âîçðàñòå ó ëè-
øàéíèêîâ âûçûâàþò ñîìíåíèÿ, ïîñêîëüêó íåëüçÿ èñêëþ÷èòü âîçìîæíîñòü ñëèÿíèÿ
ñîñåäíèõ ñëîåâèù, êîòîðûå ðàçâèâàëèñü íà îäíîé ñêàëüíîé ïîâåðõíîñòè.

1.12. Âëèÿíèå ãåîãðàôè÷åñêîãî ïîëîæåíèÿ

Ãåîãðàôè÷åñêîå ïîëîæåíèå èçó÷àåìîé òåððèòîðèè äëÿ ëèøàéíèêîâ èìååò êàê
ýêîëîãè÷åñêîå, òàê è èñòîðè÷åñêîå çíà÷åíèå. Áîëüøóþ ðîëü èãðàåò ïðèóðî÷åííîñòü
ó÷àñòêà ê ñêëîíó òîé èëè èíîé ýêñïîçèöèè (Áÿçðîâ è äð., 1989; Ñåäåëüíèêîâà, 1994).
Ñóùåñòâåííîå çíà÷åíèå äëÿ íèõ èìååò è îðèåíòàöèÿ ïîâåðõíîñòè ñóáñòðàòà (Îêñ-
íåð, 1961; Ñåäåëüíèêîâà, 1994; Armstrong, 1991; Link, Nash, 1984; Pentecost, 1979).
Òîïîãðàôè÷åñêèå ðàçëè÷èÿ ñêàçûâàþòñÿ íà ðàñïðîñòðàíåíèè âèäîâ. Ñîñòîÿíèå ëè-
øàéíèêîâ çàâèñèò îò òîãî, íàõîäèòñÿ ëè âèä â äàííîé ìåñòíîñòè íà ïðåäåëå ñâîåãî
àðåàëà èëè îí îáèòàåò â îáëàñòè îïòèìàëüíîãî ðàçâèòèÿ. Íàëè÷èå èëè îòñóòñòâèå
òîãî èëè èíîãî ñóáñòðàòà òàêæå ñêàçûâàåòñÿ íà îñîáåííîñòÿõ âèäîâîãî ñîñòàâà ëè-
øàéíèêîâ.

Òàáëèöà 1.4. Ñîåäèíåíèÿ àçîòà è èõ âîçìîæíîå âëèÿíèå íà ìåñòîîáèòàíèå ýïè-
ôèòíûõ ëèøàéíèêîâ (ïî: van Herk. 2004)

Âåùåñòâî Õèìè÷åñêàÿ 
ôîðìóëà 

Èñòî÷íèê Âîçìîæíîå âëèÿíèå íà 
ìåñòîîáèòàíèå 
 

Àììèàê NH3 Äîìàøíèé ñêîò, ðàñïàä 
ðàñòèòåëüíûõ è 
æèâîòíûõ îñòàíêîâ 

�åëî÷íîå âåùåñòâî, ïîâûøàåò êàê 
âåëè÷èíó pH  êîðû äåðåâüåâ, òàê è 
ñîäåðæàíèå àçîòà â êîðå 
 

Àììîíèé NH4
+ Àòìîñôåðà Íå âëèÿåò íà âåëè÷èíó ðÍ êîðû 

äåðåâüåâ, íî ïîâûøàåò ñîäåðæàíèå 
àçîòà â êîðå 

Îêèñè àçîòà NOx 
 

Àâòîòðàíñïîðò Êèñëûå, íî ëèøü ÷àñòè÷íî 
ïîãëîùàþòñÿ êîðîé äåðåâüåâ 

Íèòðàò NO3
- Àòìîñôåðà Óâåëè÷èâàåò ñîäåðæàíèå àçîòà â 

êîðå äåðåâüåâ 
 

Ïûëü  Àâòîòðàíñïîðò,  
ïðîìûøëåííîñòü 

×àñòî ùåëî÷íàÿ, óâåëè÷èâàåò êàê 
âåëè÷èíó ðÍ êîðû äåðåâüåâ, òàê è 
ñîäåðæàíèå àçîòà â êîðå 
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Äàëåêî íå âñåãäà ñîâïàäàþò àðåàëû ôîðîôèòà è ñâÿçàííûõ ñ íèì ýïèôèòîâ, ÷òî,
ñ îäíîé ñòîðîíû, îïðåäåëÿåò îñîáåííîñòè âàðüèðîâàíèÿ âèäîâîãî ðàçíîîáðàçèÿ
ýïèôèòîâ íà ôîðîôèòå â ðàçíûõ ÷àñòÿõ àðåàëà, ñ äðóãîé – âñòðå÷àåìîñòü äàííîãî
ýïèôèòà íà ðàçíûõ âèäàõ ôîðîôèòîâ.

1.13. Âçàèìîîòíîøåíèÿ ñ äðóãèìè îðãàíèçìàìè

Ëèøàéíèêè, â îòëè÷èå îò áîëüøèíñòâà ñîñóäèñòûõ ðàñòåíèé, íå èìåþò êîð-
íåé, ñîîòâåòñòâåííî, ó íèõ îòñóòñòâóåò êîðíåâàÿ êîíêóðåíöèÿ, çíà÷åíèå êîòîðîé
âåëèêî â ëåñíûõ è òðàâÿíèñòûõ ñîîáùåñòâàõ. Ó ëèøàéíèêîâ êîíêóðåíöèÿ ñâîäèò-
ñÿ ê ìåõàíè÷åñêîìó äàâëåíèþ, áîðüáå çà ñâåò, âîçäåéñòâèþ õèìè÷åñêèìè âûäåëå-
íèÿìè. Âî âçàèìîîòíîøåíèÿõ ìåæäó íèìè åñòü ýëåìåíòû êàê âíóòðèâèäîâîé, òàê
è ìåæâèäîâîé áîðüáû çà æèçíåííîå ïðîñòðàíñòâî (Îêñíåð, 1961; Armstrong, 1988).
À.Í. Îêñíåð óñòàíîâèë, ÷òî íàèáîëåå ÷àñòî íàáëþäàåòñÿ ïåðåðàñòàíèå îäíîãî ñëî-
åâèùà äðóãèì. Áîëüøóþ ðîëü â êîíêóðåíöèè ìåæäó âèäàìè èãðàåò ñêîðîñòü ðîñòà
ñëîåâèù (Îêñíåð, 1961; Barkman, 1958), êîòîðàÿ çàâèñèò îò âîçðàñòà òàëëîìà è
îñîáåííîñòåé ìåñòîîáèòàíèÿ. Èçâåñòíû ìíîãî÷èñëåííûå ôàêòû ãèáåëè ìõîâ ïîä
ëèøàéíèêàìè, íî íåðåäêè è îáðàòíûå ñëó÷àè, êîãäà ëèøàéíèêè âûòåñíÿëèñü ìî-
õîîáðàçíûìè (Àáðàìîâà è äð., 2002; Òîëïûøåâà è äð., 1984). Âåðîÿòíî, ðåçóëüòà-
òû áîðüáû çàâèñÿò îò îñîáåííîñòåé ìåñòîîáèòàíèÿ, ïîëîæåíèÿ âèäà â ïðåäåëàõ
åãî àðåàëà.

Ñ÷èòàåòñÿ, ÷òî êóñòèñòûå ëèøàéíèêè áîëåå êîíêóðåíòíîñïîñîáíû, ÷åì ëèñòî-
âàòûå, à ïîñëåäíèå ïîáåæäàþò â áîðüáå ñ íàêèïíûìè (Barkman, 1958). Èçó÷åíèå
êîíêóðåíòíîé ñïîñîáíîñòè ðàçíûõ âèäîâ ëèøàéíèêîâ ïîêàçàëî, ÷òî ñóáîðäèíàöèè
ñðåäè íèõ ïî êîíêóðåíòíîé ñèëå íåò (Ìàðòèí, 1967). Ëèøàéíèêè âåäóò ñåáÿ ðàçëè÷-
íî ñ ðàçíûìè ñîñåäÿìè ïî ãðóïïèðîâêàì. Âçàèìîäåéñòâèÿ ìåæäó âèäàìè îðãàíèç-
ìîâ ÿâëÿþòñÿ îäíîé èç ïðè÷èí ñóêöåññèé, ò.å. ñìåí ëèøàéíèêîâ. Êðîìå êîíêóðåí-
öèè ïðè÷èíîé ñìåí áûâàåò è òðàíñôîðìàöèÿ óñëîâèé ìåñòîîáèòàíèÿ.

1.14. Âëèÿíèå äåÿòåëüíîñòè ÷åëîâåêà

Ïðÿìîå âîçäåéñòâèå ÷åëîâåêà ñâÿçàíî ñ åãî äåÿòåëüíîñòüþ â ýêîñèñòåìàõ ñ ó÷à-
ñòèåì ëèøàéíèêîâ è èñïîëüçîâàíèåì èõ äëÿ ñâîèõ íóæä. Íàïðèìåð, âûðóáêà ëåñîâ,
èëè òóðèçì. Òåõíè÷åñêèå âîçìîæíîñòè íûíå îáåñïå÷èâàþò ëþäÿì âîçìîæíîñòü îñ-
âàèâàòü ðàíåå ñàìûå íåäîñòóïíûå òåððèòîðèè, à ñâîáîäíîå âðåìÿ ïðîâåñòè â ëþáîé
òî÷êå Çåìëè è äàæå çà åå ïðåäåëàìè (êîñìè÷åñêèé òóðèçì). Òàê, Àíòàðêòèäó, êîíòè-
íåíò, íå èìåþùèé ïîñòîÿííîãî íàñåëåíèÿ, åæåãîäíî ïîñåùàåò îêîëî 10000 òóðèñ-
òîâ (Vodopivez et al., 2001), ÷òî, íåñîìíåííî, ñêàçûâàåòñÿ è íà áèîòå ýòîãî ðåãèîíà.
Èç ñîñóäèñòûõ ðàñòåíèé â ñîñòàâå ìåñòíîé ôëîðû áûëè èçâåñòíû ëèøü äâà âèäà -
Deschampsia antarctica è Colobanthus quitensis; îäíàêî ëåòîì 1985/86 ã. çäåñü îáíà-
ðóæèëè èíòðîäóöèðîâàííûé ìÿòëèê Poa annua (Olech, 1996). Ëèõåíîáèîòó ýòîãî
êîíòèíåíòà ñîñòàâëÿþò áîëåå 400 âèäîâ ëèøàéíèêîâ (Ovstedal, Lewis Smith, 2001),
ïðè÷åì âìåñòå ñ ëþäüìè ñþäà ïðîíèêëè è îáèòàþùèå íà äðåâåñèíå ëèøàéíèêè
Lecanora symmicta, Lecidella elaeochroma, Parmelia sulcata (Lindsay, 1973; Olech,
1996). Ýòè âèäû ïðåäñòàâëåíû è â ëèõåíîáèîòå Ìîñêâû.
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Ìóñîð, ñòðîåíèÿ è òåõíè÷åñêèå ñîîðóæåíèÿ, ñîçäàâàåìûå äëÿ îáñëóæèâàíèÿ
îòäûõàþùèõ, ñïîðòñìåíîâ ÿâëÿþòñÿ íîâûì äëÿ ïðåäñòàâèòåëåé ðÿäà ìåñòíûõ âè-
äîâ ëèøàéíèêîâ ñóáñòðàòîì. Â òîé æå Àíòàðêòèäå îêîëî 10% âèäîâ ëèõåíîáèîòû
êîíòèíåíòà ïðèçíàíû àïîôèòàìè, ò.å. àáîðèãåííûìè îðãàíèçìàìè, ïåðåøåäøèì ñ
åñòåñòâåííûõ ìåñòîîáèòàíèé íà ñóáñòðàòû, ñâÿçàííûå ñ äåÿòåëüíîñòüþ ÷åëîâåêà -
äðåâåñèíà, áåòîí, ìåòàëë, ñòåêëî, ïëàñòèê è äð., êîòîðûõ ðàíåå â Àíòàðêòèêå íå
áûëî (Olech, 1996).

Îòñóòñòâèå äîðîæíîãî ïîêðûòèÿ â Àðêòèêå – íå ïðåïÿòñòâèå äëÿ ñîâðåìåííûõ
òðàíñïîðòíûõ ñðåäñòâ. Ïåðåìåùåíèå òÿæåëîé òåõíèêè ïî öåëèíå òóíäðû ïðèâîäèò
ê ñâåäåíèþ ëèøàéíèêîâîãî ïîêðîâà, íàðóøåíèþ óñòàíîâèâøåãîñÿ çäåñü õðóïêîãî
áàëàíñà ìåæäó êîìïîíåíòàìè áèîöåíîçà, óíè÷òîæåíèþ êîðìîâîé áàçû îëåíåâîä-
ñòâà (Àíäðååâ, Ïåðôèëüåâà, 1979). Ìîòîðèçîâàííûå òóðèñòû ïðîêëàäûâàþò ìàðø-
ðóòû ñâîèõ ïóòåøåñòâèé è ÷åðåç ïóñòûíè Àìåðèêè, Àâñòðàëèè, Àôðèêè, Àçèè, ðàç-
ðóøàÿ òîíêóþ áèîëîãè÷åñêóþ êîðêó ïóñòûííûõ ïî÷â, îáðàçîâàííóþ öèàíîáàêòå-
ðèÿìè, ëèøàéíèêàìè, âîäîðîñëÿìè (Belnap, Lange, 2003).

Ìîæíî ïðèâåñòè ïðèìåðû è èíîãî âîçäåéñòâèÿ ìåñò îòäûõà íà ëèøàéíèêè. Èñ-
ñëåäîâàíèÿ, ïðîâåäåííûå â ãîðàõ Íîðâåãèè, ïîêàçàëè, ÷òî íàëè÷èå çèìíåãî êóðîðòà
îòïóãèâàåò îëåíåé, äðóãèõ æèâîòíûõ, êîðìÿùèõñÿ ëèøàéíèêàìè, â ðåçóëüòàòå ÷åãî
çàïàñ ìàññû íàïî÷âåííûõ ëèøàéíèêîâ âáëèçè êóðîðòà (â ðàäèóñå 0–5 êì) ïî÷òè â 5
ðàç âûøå, ÷åì â áîëåå óäàëåííûõ (15–25 êì) îò êóðîðòà ìåñòàõ – 250 è 1200 ã/ì2 ,
ñîîòâåòñòâåííî (Nelleman et al., 2000). Òàêèì îáðàçîì, íàëè÷èå çèìíåãî êóðîðòà, ñ
îäíîé ñòîðîíû, áëàãîïðèÿòñòâóåò ðàçâèòèþ ëèøàéíèêîâ âáëèçè íåãî, ñ äðóãîé –
ïðèâîäèò ê ïåðåâûïàñó ïàñòáèù íà ðàññòîÿíèè áîëåå 10 êì îò êóðîðòà.

Ïîäàâëÿþùàÿ ÷àñòü íàñåëåíèÿ äëÿ îòäûõà èñïîëüçóåò âñå æå òåððèòîðèþ ñâîåãî
íàñåëåííîãî ïóíêòà èëè åãî áëèæàéøèõ îêðåñòíîñòåé. Ïîñåùåíèå ëåñíûõ ìàññè-
âîâ âûçûâàåò óïëîòíåíèå ïî÷âû, ìåõàíè÷åñêîå ïîâðåæäåíèå æèâîãî íàïî÷âåííîãî
ïîêðîâà, ÷àñòüþ êîòîðîãî ÿâëÿþòñÿ ëèøàéíèêè (Ìàëûøåâà, Ðîãîâà, 1978). Íàðó-
øàåòñÿ âîäíûé ðåæèì ñîîáùåñòâà, ÷òî ïðèâîäèò ê ñíèæåíèþ ïðèðîñòà äðåâîñòîÿ,
èçìåíåíèþ ñòðóêòóðû ñîîáùåñòâà è ò.ä. (Ðåóöêàÿ, 2004; Òàðàí, 1985).

Â ëåñíûõ ñîîáùåñòâàõ Ìîñêîâñêîé îáëàñòè ñ çàìåòíûì ó÷àñòèåì â íàïî÷âåí-
íîì ïîêðîâå ëèøàéíèêîâ (ñîñíÿêè ëèøàéíèêîâûå è ñîñíÿêè ìîõîâî-ëèøàéíèêî-
âûå), â çàâèñèìîñòè îò ñòåïåíè ðåêðåàöèîííîé íàãðóçêè, âûäåëÿþò 5 ñòàäèé íàðó-
øåííîñòè (Ïîëÿêîâà è äð., 1981). Òàê, ñòàäèè äèãðåññèè ñîñíÿêà ëèøàéíèêîâîãî
(Îðåõîâî-Çóåâñêèé ðàéîí) èìåëè ñëåäóþùèå ïðèçíàêè: I – òðîïèíî÷íàÿ ñåòü îòñóò-
ñòâóåò, â íàïî÷âåííîì ïîêðîâå äîìèíèðóþò êóñòèñòûå ïðÿìîñòîÿ÷å (Fe) ëèøàéíè-
êè Cladina mitis, C. rangiferina, C. stellaris, Cladonia uncialis, Cetraria islandica (îá-
ùåå ïîêðûòèå ïîâåðõíîñòè ïî÷âû ëèøàéíèêàìè 80%), ïîêðûòèå ïî÷âû ìõàìè – 1–
2%; II – òðîïèíî÷íàÿ ñåòü çàíèìàåò äî 10% ïëîùàäè, âèäîâîé ñîñòàâ ëèøàéíèêîâ
íà ïî÷âå íå ìåíÿåòñÿ, òîëüêî âäîëü òðîï çàìåòíû ïîäåöèè ïëàãèî-îðòîòðîïíîãî
áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòîãî øèëî- èëè ñöèôîâèäíîãî (Sc) âèäà Cladonia
gracilis, ïîêðûòèå ëèøàéíèêàìè ïî÷âû ñíèæàåòñÿ äî 60%; III – òðîïèíî÷íàÿ ñåòü
çàíèìàåò 20–30% ïëîùàäè, ïîêðûòèå ïî÷âû ëèøàéíèêàìè ñíèæàåòñÿ äî 30–40%,
óìåíüøàåòñÿ äîëÿ êëàäèí, âîçðàñòàåò ðîëü â ïîêðîâå Cetraria islandica è ïðåäñòàâè-
òåëåé ïëàãèî-îðòîòðîïíûõ áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòûõ øèëî- èëè ñöè-
ôîâèäíûõ (Sc) âèäîâ Cladonia cenotea, C. cervicornis ssp. verticillata, C. gracilis, äîëÿ
ìõîâ â íàïî÷âåííîì ïîêðîâå óâåëè÷èâàåòñÿ; IV – òðîïèíî÷íàÿ ñåòü çàíèìàåò 50-
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60% ïëîùàäè, ëèøàéíèêè (Cetraria islandica, Cladina mitis, C. stellaris, Cladonia
gracilis, C. pyxidata, C. uncialis) ñîñðåäîòî÷åíû ãëàâíûì îáðàçîì âáëèçè îñíîâàíèé
äåðåâüåâ, ïîêðûòèå èìè ïî÷âû äî 20%, ïîêðûòèå ìîõîîáðàçíûõ – 5%; V – ñáîé
äîñòèãàåò 90% ïëîùàäè, ëèøàéíèêè (Cladonia foliacea, C. gracilis, C. pyxidata è äðó-
ãèå ïðåäñòàâèòåëè ãðóïïû ïëàãèî-îðòîòðîïíûõ áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñ-
òèñòûõ øèëî- èëè ñöèôîâèäíûõ (Sc) âèäîâ) ïîêðûâàþò ìåíåå 5% ïîâåðõíîñòè ïî-
÷âû.

Ðàçíûå ñòàäèè äèãðåññèè ñîñíÿêîâ ìîõîâî-ëèøàéíèêîâûõ (Ëóõîâèöêèé è Ñåð-
ïóõîâñêèé ðàéîíû) èìåëè ñëåäóþùèå ïðèçíàêè: I – òðîïèíî÷íàÿ ñåòü îòñóòñòâóåò, â
íàïî÷âåííîì ïîêðîâå äîìèíèðóþò êóñòèñòûå ïðÿìîñòîÿ÷å (Fe) ëèøàéíèêè Cladina
mitis, C. rangiferina, Cetraria islandica (îáùåå ïîêðûòèå ïîâåðõíîñòè ïî÷âû ëèøàé-
íèêàìè 60–70%); II – òðîïèíî÷íàÿ ñåòü çàíèìàåò äî 10% ïëîùàäè, âèäîâîé ñîñòàâ
ëèøàéíèêîâ íà ïî÷âå íå ìåíÿåòñÿ, íî ïîêðûòèå ëèøàéíèêàìè ïî÷âû ñíèæàåòñÿ äî
40–50%; III – òðîïèíî÷íàÿ ñåòü çàíèìàåò 20% ïëîùàäè, ïîêðûòèå ïî÷âû ëèøàéíè-
êàìè ñíèæàåòñÿ äî 30%, âîçðàñòàåò ðîëü â ïîêðîâå Cetraria islandica è ïðåäñòàâèòå-
ëåé ïëàãèî-îðòîòðîïíûõ áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòûõ øèëî- èëè ñöèôî-
âèäíûõ (Sc) âèäîâ Cladonia foliacea, C. gracilis, C. pyxidata; IV – òðîïèíî÷íàÿ ñåòü
çàíèìàåò 50% ïëîùàäè, ëèøàéíèêè (Cetraria islandica, Cladonia foliacea, C. gracilis,
C. pyxidata è äð.) ïîêðûâàþò ëèøü 10–20%, ïîâåðõíîñòè ïî÷âû; V – ñáîé äîñòèãàåò
70–80% ïëîùàäè, ëèøàéíèêè (Cladonia foliacea, C. gracilis, C. pyxidata è äðóãèå
ïðåäñòàâèòåëè ãðóïïû ïëàãèî-îðòîòðîïíûõ áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòûõ
øèëî- èëè ñöèôîâèäíûõ (Sc) âèäîâ) ïîêðûâàþò ìåíåå 5% ïîâåðõíîñòè ïî÷âû.

Òàêèì îáðàçîì, â ñîñíÿêàõ ëèøàéíèêîâûõ è ìîõîâî-ëèøàéíèêîâûõ ïî ìåðå óñè-
ëåíèÿ ñòåïåíè ðåêðåàöèîííîé íàãðóçêè â ôîðìå âûòàïòûâàíèÿ ïðîèñõîäèò ñìåíà
äîìèíèðóþùèõ â íàïî÷âåííîì ïîêðîâå ïðåäñòàâèòåëåé ãðóïïû êóñòèñòûõ ïðÿìîñ-
òîÿ÷èõ (Fe) ëèøàéíèêîâ âèäàìè èç ãðóïïû áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòûõ
øèëî- èëè ñöèôîâèäíûõ (Sc), à çàòåì è ïðàêòè÷åñêè ïîëíîå ñâåäåíèå ëèøàéíèêî-
âîãî ïîêðîâà. Ýòî îïðåäåëÿåòñÿ ñâîéñòâàì ëèøàéíèêîâ, ïîñêîëüêó â ðåçóëüòàòå âû-
òàïòûâàíèÿ âíà÷àëå ïîâðåæäàþòñÿ ïîäåöèè, à ïåðåâè÷íîå ÷åøóé÷àòîå ñëîåâèùå ê
âûòàïòûâàíèþ äîñòàòî÷íî óñòîé÷èâî è ìîæåò çàñåëÿòü êðàÿ òðîï (Lange et al., 1998).

Ïîäîáíûå ñìåíû â ðåçóëüòàòå ðåêðåàöèîííîé íàãðóçêè ìîæíî íàáëþäàòü âî
ìíîãèõ òèïàõ áîðåàëüíûõ ëåñîâ Ãîëàðêòèêè, ïîñêîëüêó ëèøàéíèêè â íèõ îäíîîá-
ðàçíû ïî ñîñòàâó – ïðåîáëàäàþò êóñòèñòûå êëàäèíû (Ahti, Oksanen, 1990). Â ïóñòû-
íÿõ óñòîé÷èâîñòü êîìïîíåíòîâ áèîëîãè÷åñêîé êîðêè ïî÷âû ê ìåõàíè÷åñêèì íàãðóç-
êàì óìåíüøàåòñÿ â ñëåäóþùåé ïîñëåäîâàòåëüíîñòè: öèàíîáàêòåðèè > æåëàòèíîç-
íûå ëèøàéíèêè > ÷åøóé÷àòûå, êîðêîâûå ëèøàéíèêè; ìõè > ëèñòîâàòûå ëèøàéíèêè
(Belnap, Eldridge, 2001).

Â ðåçóëüòàòå âûòàïòûâàíèÿ ïðîèñõîäèò ìåõàíè÷åñêîå ðàçðóøåíèå ñëîåâèù, îñî-
áåííî ñóõèõ. Ýêñïåðèìåíòû â ñîñíîâûõ ëåñàõ Ïîäìîñêîâüÿ ïîêàçàëè, ÷òî âëàæíûå
òàëëîìû áîëåå óñòîé÷èâû ê âûòàïòûâàíèþ, ÷åì ñóõèå. Äëÿ ïîñëåäíèõ ïðåäåëüíîé
íàãðóçêîé â ýêñïåðèìåíòå áûëè 500 øàãîâ/ ì2, òîãäà êàê äëÿ âëàæíûõ ñëîåâèù ýòîò
ïîêàçàòåëü ñîñòàâëÿë 4000 øàãîâ/ ì2 (Ìàëûøåâà, 1978). ×åì èíòåíñèâíåå áûëà íà-
ãðóçêà, òåì ìåäëåííåå ïðîèñõîäèëî âîññòàíîâëåíèå ëèøàéíèêîâîãî ïîêðîâà (Ìà-
ëûøåâà, Òîëïûøåâà, 1982). Ñ äðóãîé ñòîðîíû, ýêñïåðèìåíòàëüíîå ðàçðóøåíèå íà-
ïî÷âåííîãî ëèøàéíèêîâîãî ïîêðîâà â ìîõîâî-ëèøàéíèêîâîì ñîñíÿêå ñïîñîáñòâî-
âàëî óëó÷øåíèþ ïîêàçàòåëåé âîçîáíîâëåíèÿ ñîñíû (òàáë. 1.5). Îäíàêî åñòü äàííûå,
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ñâèäåòåëüñòâóþùèå, ÷òî óäàëåíèå ëèøàéíèêîâîãî ïîêðîâà ñ ïî÷âû îòðèöàòåëüíî
ñêàçûâàåòñÿ íà îáðàçîâàíèè ñîñíîâîãî ñàìîñåâà èç-çà ñèëüíîãî èñïàðåíèÿ è, ñîîò-
âåòñòâåííî, èññóøåíèÿ ïîâåðõíîñòíîãî ñëîÿ ïî÷âû (Aarke, 1966).

Âûòàïòûâàíèå, ïîìèìî ìåõàíè÷åñêîãî ðàçðóøåíèÿ ñëîåâèù, îñîáåííî ñóõèõ,
âûçûâàåò èçìåíåíèÿ è ñàìèõ òàëëîìîâ. Â ÷àñòíîñòè, â ñîñíîâûõ ëåñàõ Ìîñêîâñêîé
îáëàñòè ïî ìåðå óâåëè÷åíèÿ ðåêðåàöèîííîé íàãðóçêè óìåíüøàëàñü âûñîòà êóñòè-
êîâ íàïî÷âåííûõ ëèøàéíèêîâ è çàïàñ èõ ìàññû (òàáë. 1.6).

Ýêñïåðèìåíòû â òóíäðàõ Óðàëà è ßìàëà òàêæå ïîêàçàëè, ÷òî ïðîõîæäåíèå ïî
êóñòàðíè÷êîâî-ëèøàéíèêîâî-ìîõîâîìó ñîîáùåñòâó êàê òðàíñïîðòíûõ ñðåäñòâ (áî-
ëîòîõîä ñ øèðèíîé êîëåè 60 ñì), òàê è ëþäåé âûçûâàåò äåñòðóêöèþ ëèøàéíèêîâîãî
ïîêðîâà, èíîãäà íåîáðàòèìóþ (Àíäðåÿøêèíà, Ïåøêîâà, 1997à, 1997á). Íàãðóçêà â
800 øàãîâ/ì2 ïðèâîäèò ê ïî÷òè ïîëíîìó ðàçðóøåíèþ êóñòèñòûõ ëèøàéíèêîâ. Â îïû-
òàõ â íèçîâüÿõ ð. Èíäèãèðêè (ßêóòèÿ) óñòàíîâëåíî, ÷òî òðàíñïîðòíûå ñðåäñòâà ñ
ðàçëè÷íîé øèðèíîé ãóñåíèö îêàçûâàþò ïðèìåðíî îäèíàêîâîå âîçäåéñòâèå íà ëè-

Òàáëèöà 1.6. Âûñîòà (H, ñì) è çàïàñ ìàññû (P, ã/ì2) êóñòèñòûõ ëèøàéíèêîâ â ëè-
øàéíèêîâûõ ñîñíÿêàõ ðàçíîé ñòàäèè äèãðåññèè â ðåçóëüòàòå ðåêðåàöèè (ïî: Ïîëÿ-
êîâà è äð., 1981)

Òàáëèöà 1.7. Âëèÿíèå âûòàïòûâàíèÿ íà ðÿä ïîêàçàòåëåé ñèìáèîíòîâ ëèøàéíèêîâ
(ïî: Ãîðûøèíà, 1983, ñ èçìåíåíèÿìè)

I II III IV V Ëèøàéíèêè 
H H P H P H P H P 

Cladina mitis 3.9 3.8 212.0 2.5 108.5 1.9 43.2 - 2.6 
C. rangiferina 4.1 3.5 35.5 2.6 17.8 2.2 - - - 
C. stellaris 4.2 3.9 32.7 2.5 92.0 2.2 9.6 1.5 - 
Cladonia uncialis   45.6  2.8  2.8  1.9 
C. gracilis   41.8  5.5  2.3  0.8 
Cetraria islandica  3.3 2.3 2.5 12.3 2.5 2.0 -  
Äðóãèå âèäû   0.5       
Âñåãî   370.4  238.9  59.9  5.3 

Òîëùèíà ñëîÿ, ìêì Äèàìåòð, ìêì Ìåñòî-
îáèòàíèå Ôîòîáèîíòà 

(Ô) 
Ìèêîáèîíòà 

(Ì) 

 
Ô:Ì Êëåòîê 

ôîòîáèîíòà 
Ãèô 

ìèêîáèîíòà 
Nephroma arcticum 

Âíå òðîïû 28.1 162.2 0.17 3.2 4.1 
Íà òðîïå 36.7 120.8 0.30 4.1 3.2 

Peltigera canina 
Âíå òðîïû 78.5 531.3 0.15 3.9 11.9 
Íà òðîïå 83.2 386.5 0.22 4.1 6.8 

Òàáëèöà 1.5. Âñõîæåñòü ñåìÿí ñîñíû â ìîõîâî-ëèøàéíèêîâîì ñîñíÿêå ïðè ðàçíîé
ñòåïåíè âûòàïòûâàíèÿ ëèøàéíèêîâîãî ïîêðîâà (ïî: Òîëïûøåâà, Ìàëûøåâà, 1986)

Íàãðóçêà  
(øàãîâ/ ì2) 

Êîíòðîëü 250 4000 10000 

Âñõîæåñòü (%) - 20.0 40.0 56.3 
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øàéíèêîâûé ïîêðîâ, îäíàêî âåçäåõîäû ñ áîëåå øèðîêèìè ãóñåíèöàìè ïðè äâèæå-
íèè ïî öåëèíå òóíäðû ïîâðåæäàþò, ñîîòâåòñòâåííî, áîëåå çíà÷èòåëüíûå ïëîùàäè
(Àíäðååâ, Ïåðôèëüåâà, 1979). Êîëåÿ, êîòîðàÿ îáðàçóåòñÿ âñëåä çà òàêèì ñðåäñòâîì
ïåðåäâèæåíèÿ, çàïîëíÿåòñÿ âîäîé, è ïîâðåæäåííûé ëèøàéíèêîâûé ïîêðîâ íå âîñ-
ñòàíàâëèâàåòñÿ.

Èçó÷åíèå ëèøàéíèêîâ Nephroma arcticum è Peltigera canina, ïðåäñòàâëÿþùèõ
ãðóïïó ëèñòîâàòûõ âèäîâ, ñîáðàííûõ íà òðîïàõ è âíå òðîï â ñîñíîâîì ëåñó íà îñò-
ðîâå Ñðåäíèé â Êàíäàëàêøñêîì çàëèâå Áåëîãî ìîðÿ, òàêæå ñâèäåòåëüñòâóåò, ÷òî â
ðåçóëüòàòå âûòàïòûâàíèÿ ðàçìåðû òàëëîìîâ ñíèæàþòñÿ (Ãîðûøèíà, 1983). Ìåíüøå
ñòàíîâèòñÿ è òîëùèíà ñëîåâèù, ïðè÷åì çà ñ÷åò ãðèáíîãî êîìïîíåíòà (òàáë. 1.7).
Ðàçìåð êëåòîê ôîòîáèîíòà â ëèøàéíèêàõ ñ òðîïèíîê íå óìåíüøàëñÿ, òîãäà êàê ðàç-
ìåðû ãèô â íèõ áûëè çàìåòíî ìåíüøå, ÷åì â ñëîåâèùàõ, ñîáðàííûõ âíå òðîïû.
Îòìå÷åíî êîíâåðãåíòíîå ñõîäñòâî ðåàêöèé íà âûòàïòûâàíèå ó òàëëîìîâ êðóïíîëè-
ñòîâàòûõ ëèøàéíèêîâ è ëèñòüåâ öâåòêîâûõ òðàâÿíèñòûõ ðàñòåíèé – ó ïðåäñòàâèòå-
ëåé ëèõåíîáèîòû è öâåòêîâûõ ñîõðàíÿëèñü ôîòîñèíòåçèðóþùèå ñòðóêòóðû ïðè ñî-
êðàùåíèè ïëîùàäåé ëèñòîâèäíûõ ïëàñòèíîê (Ãîðûøèíà, 1983).

Àðêòè÷åñêèå ðåãèîíû, ãäå ëèøàéíèêè èãðàþò çàìåòíóþ ðîëü â ôîðìèðîâàíèè
áèîãåîöåíîçîâ è ÿâëÿþòñÿ âàæíûì èñòî÷íèêîì êîðìîâ äëÿ äîìàøíèõ è äèêèõ êî-
ïûòíûõ, áîãàòû çàïàñàìè óãëåâîäîðîäîâ. Èõ ðàçâåäêà, äîáû÷à è òðàíñïîðòèðîâêà
íàíîñÿò íåïîïðàâèìûé óùåðá ìåñòíîé ïðèðîäå. Íàáëþäåíèÿ íà Àëÿñêå (ÑØÀ) â
ìåñòàõ äîáû÷è íåôòè ïîêàçàëè, ÷òî ëèøàéíèêè ïðèíàäëåæàò ê íàèáîëåå óÿçâèìîé
ãðóïïå îðãàíèçìîâ, ôîðìèðóþùèõ òóíäðîâûå ñîîáùåñòâà. Ó÷åòû, ïðîâåäåííûå
÷åðåç îäèí ãîä ïîñëå ðàçëèâà ñûðîé íåôòè è äèçåëüíîãî òîïëèâà, íå îáíàðóæèëè
æèâûõ ïðåäñòàâèòåëåé âèäîâ ëèøàéíèêîâ (Cetraria, Cladina) â ñîîáùåñòâàõ, ãäå
îíè ïðåæäå äîìèíèðîâàëè (Walker et al. 1978).

Îñâîåíèå òåððèòîðèé è ñòðîèòåëüñòâî âñåãäà ñîïðîâîæäàþòñÿ óíè÷òîæåíèåì
ëèøàéíèêîâ.

 Íåêîòîðûå âèäû ëèøàéíèêîâ ðàíüøå çàãîòàâëèâàëè äëÿ ïàðôþìåðíîé, ôàðìà-
öåâòè÷åñêîé, ïèùåâîé ïðîìûøëåííîñòè, ïðèìåíÿþò èõ è äëÿ êðàøåíèÿ òåêñòèëÿ,
îôîðìëåíèÿ ïîìåùåíèé, âèòðèí, êîìïîçèöèé èç öâåòîâ, à èíîãäà è êàê ýêçîòè÷åñêóþ
äîáàâêó ê ïèùå, òàáàêó è ò.ä. (Áÿçðîâ, 2000; Kreisel. 2005; Scholz, 1996). Ðàññìàòðèâà-
þò èõ è êàê èñòî÷íèê ïåñòèöèäîâ (Dayan, Romagni, 2002). Âî âñÿêîì ñëó÷àå, ëèøàé-
íèêîâîå ñûðüå ÿâëÿåòñÿ ïðåäìåòîì ìåæäóíàðîäíîé òîðãîâëè (Kauppi, 1993).

Íåîáõîäèìî îòìåòèòü, ÷òî èñ÷åçíîâåíèþ ëèøàéíèêîâ ñïîñîáñòâóåò è êîëëåêöè-
îíèðîâàíèå èõ ñïåöèàëèñòàìè-ëèõåíîëîãàìè è ëþáèòåëÿìè (Nash, Dibben, 1979). Â
Àíãëèè áûëî äîêóìåíòàëüíî âîññòàíîâëåí õîä èçìåíåíèÿ âèäîâîãî ðàçíîîáðàçèÿ
êðèïòîãàìîâ èñòîðè÷åñêîé ìåñòíîñòè Âèëä (Weald) çà ïî÷òè 300 ëåò – ñ 1688 ïî
1984 ã. (Pentecost, Rose, 1985). Èç 90 âèäîâ âñòðå÷àâøèõñÿ çäåñü ëèøàéíèêîâ èñ÷åç-
ëè ïðåäñòàâèòåëè 18 âèäîâ. Ñðåäè ïðè÷èí ýòîãî ÿâëåíèÿ íàçâàíî, ïðåæäå âñåãî,
íåóìåðåííîå êîëëåêöèîíèðîâàíèå, à çàòåì çàãðÿçíåíèå âîçäóõà, ðàçðóøåíèå ñóá-
ñòðàòà, ñèëüíîå çàòåíåíèå â ðåçóëüòàòå ðàçðàñòàíèÿ äåðåâüåâ è êóñòàðíèêîâ.

Áîëåå çíà÷èìû, ÷åì ïðÿìîå âîçäåéñòâèå ÷åëîâåêà íà ëèøàéíèêè, ïîáî÷íûå ïî-
ñëåäñòâèÿ åãî äåÿòåëüíîñòè. Â óðáàíèçèðîâàííûõ ðàéîíàõ âîçäóõ çàãðÿçíÿåòñÿ ïû-
ëüþ è âûáðîñàìè òîêñè÷íûõ âåùåñòâ, ãóáèòåëüíûõ äëÿ ëèøàéíèêîâ. Ýòî ïðèâîäèò
ëèáî ê ïîëíîìó èñ÷åçíîâåíèþ ëèøàéíèêîâ è îáðàçîâàíèþ òàê íàçûâàåìûõ «ëè-
øàéíèêîâûõ ïóñòûíü» âîêðóã ïðîìûøëåííûõ ïðåäïðèÿòèé è öåíòðîâ ãîðîäîâ ñ
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áîëüøîé êîíöåíòðàöèåé àâòîìîáèëüíîãî òðàíñïîðòà, ëèáî ê çíà÷èòåëüíîìó îáåä-
íåíèþ âèäîâîãî ñîñòàâà îðãàíèçìîâ. Ðåàêöèÿ ëèøàéíèêîâ íà çàãðÿçíåíèå ïðèâåëà
ê èñïîëüçîâàíèþ èõ â èíäèêàöèè è ìîíèòîðèíãå çàãðÿçíåíèÿ ñðåäû (Hawksworth,
Rose, 1976: Cvijan et al., 2008). Â Ðóìûíèè áûëî óñòàíîâëåíî, ÷òî ïðè ÷àñòîé îáðà-
áîòêå ïëîäîâûõ ÿáëîíåâûõ ñàäîâ ïåñòèöèäàìè âèäîâîå ðàçíîîáðàçèå ýïèôèòíûõ
ëèøàéíèêîâ óìåíüøàëîñü (Bartok, 1999).

Âìåñòå ñ òåì, äåÿòåëüíîñòü ÷åëîâåêà ñïîñîáñòâóåò ðàññåëåíèþ ëèøàéíèêîâ èëè
ñîõðàíåíèþ. Íàïðèìåð, ïåðåìåùåíèå íà áîëüøèå ðàññòîÿíèÿ çàãîòàâëèâàåìîé íåî-
áðàáîòàííîé äðåâåñèíû âìåñòå ñ ñîõðàíèâøèìèñÿ íà êîðå áðåâåí ýïèôèòíûìè ëè-
øàéíèêàìè îáîãàòèëî âèäîâîå ðàçíîîáðàçèå ëèøàéíèêîâ Ãðåíëàíäèè (Alstrup, 1977).
Â ÑØÀ îòìå÷åíî ïåðåñåëåíèå ðÿäà âèäîâ ðîäà Physcia, õàðàêòåðíûõ äëÿ âîñòî÷-
íûõ ÷àñòåé ñòðàíû, â Êàëèôîðíèþ âìåñòå ñ ïåðåñàæåííûìè äåðåâüÿìè (Thomson,
1963). Àíàëîãè÷íî, ïðè îçåëåíåíèè ãîðîäñêèõ òåððèòîðèé â Ìîñêâå âìåñòå ñ äåðå-
âüÿìè, âûðîñøèìè â ëåñó èëè ïèòîìíèêå ãäå-òî âäàëè îò ãîðîäà, ìîãóò ïåðåñåëèòü
è ýïèôèòíûå âèäû ëèøàéíèêîâ. Âûæèâàíèå ýòèõ îðãàíèçìîâ â ãîðîäñêîé ñðåäå áó-
äåò çàâèñåòü, ñ îäíîé ñòîðîíû, îò ñòåïåíè èçìåíåíèÿ óñëîâèé æèçíè äëÿ íèõ, íà-
ïðèìåð, èç çàòåíåííîãî ëåñà íà îòêðûòîå ïðîñòðàíñòâî â ãîðîäå, ñ äðóãîé, îò ðåàê-
öèè âèäîâ íà áåñïîëåçíóþ äëÿ äåðåâüåâ ïîáåëêó íèæíèõ ÷àñòåé ñòâîëîâ, íà çàãðÿç-
íåíèå.

Èçâåñòíû óñïåøíûå îïûòû ïî ðåèíòðîäóêöèè ïðåäñòàâèòåëåé ðÿäà âèäîâ â ìå-
ñòíîñòè, ãäå îíè ïðåæäå îáèòàëè (Gilbert, 1991; Scheidegger, Goward, 2002). Ïîëî-
æèòåëüíûìè áûëè èññëåäîâàíèÿ ïî âîññòàíîâëåíèþ ïîêðîâà íàïî÷âåííûõ ëèøàé-
íèêîâ (Cladina mitis) íà ëåñíûõ ïëîùàäÿõ ïîñëå ïðîìûøëåííûõ ðóáîê â Øâåöèè
(Roturier et al., 2007). Ýêñïåðèìåíòû ïî ïåðåñàäêå ëèøàéíèêîâ â óäàëåííûå îò ìåñ-
òà îòáîðà èõ ñëîåâèù ðåãèîíû, êàê ïðàâèëî, óñïåõà íå èìåëè (Áÿçðîâ, 2002). À.Â.
Ï÷åëêèí, âîîäóøåâëåííûé îáíàðóæåíèåì èì â Ñóõóìñêîì áîòàíè÷åñêîì ñàäó ïðåä-
ñòàâèòåëÿ òðîïè÷åñêîãî áàçèäèàëüíîãî ëèøàéíèêà Dactylonema glomeratum
(Sprengel) D.Hawksw. =(Cora pavonia E. Fries), ïîïûòàëñÿ èíòðîäóöèðîâàòü ïîä Òà-
ðóñîé (Êàëóæñêàÿ îáëàñòü) äîñòàâëåííûå èç Êðûìà ñëîåâèùà Parmelia submontana
Nadv. ex Hale. Íî âñå îíè, êàê ñîîáùàåò À.Â. Ï÷åëêèí íà ñâîåì ñàéòå, â Òàðóñå
ïîãèáëè (http://www.lichenhouse.narod.ru/000/index.htm).

 Åñòü ìíåíèå, ÷òî ñëîåâèùà Parmelia sulcata íà î. Þæíàÿ Ãåîðãèÿ â Ñóáàíòàðê-
òèêå çàâåçåíû êèòîáîéíûìè ñóäàìè (Lindsay, 1973). Êðîìå òîãî, ñîçäàâàÿ ëåñîïîëî-
ñû â ñòåïÿõ è ïîëóïóñòûíÿõ, ÷åëîâåê ñïîñîáñòâóåò îáðàçîâàíèþ çäåñü è íîâîãî ñóá-
ñòðàòà, ïðèãîäíîãî äëÿ ïîñåëåíèÿ ëèøàéíèêîâ (Äîáðîâîëüñêèé, Ãàåâàÿ, 1985), à
ââåäåíèå â êóëüòóðó äðåâåñíûõ ïîðîä, íå ñâîéñòâåííûõ äàííîé ìåñòíîñòè, ðàçíî-
îáðàçèò íàáîð ôîðîôèòîâ. Íàïðèìåð, â Ìîñêâå ýïèôèòíûå ëèøàéíèêè îáû÷íû íà
ïîâñåìåñòíî âñòðå÷àþùåìñÿ â ãîðîäå êëåíå ÿñåíåëèñòíîì (Acer negundo L.), ðîäè-
íà êîòîðîãî Ñåâåðíàÿ Àìåðèêà. Ðóêîòâîðíûå ñóáñòðàòû èç ìåòàëëà, ïëàñòèêà, äðó-
ãèõ ìàòåðèàëîâ, ñîïðîâîæäàþùèõ ÷åëîâåêà îò ïîëþñà äî ïîëþñà è äî ñàìûõ âûñî-
êèõ ãîðíûõ âåðøèí, òàêæå îñâàèâàþòñÿ ëèøàéíèêàìè.
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2. Ýêîëîãî-ãåîãðàôè÷åñêèå îñîáåííîñòè
Ìîñêâû

Ìîñêâà - îäèí èç êðóïíåéøèõ ãîðîäîâ ìèðà è ñàìûé áîëüøîé ãîðîä Ðîññèè. Â
ïðåäåëàõ Ìîñêîâñêîé êîëüöåâîé àâòîäîðîãè (ÌÊÀÄ) ïëîùàäü ãîðîäà ñîñòàâëÿåò
886.5 êì2. Ýòà âåëè÷èíà áîëåå ÷åì â ÷åòûðå ðàçà ïðåâûøàåò åå ïëîùàäü â íà÷àëå
âåêà (Èñòîðèÿ Ìîñêâû, 1978). Ìîñêâà-ðåêà ðàçäåëÿåò òåððèòîðèþ ãîðîäà íà ìåíü-
øóþ þãî-çàïàäíóþ è áîëüøóþ ñåâåðî-âîñòî÷íóþ ÷àñòè. Êðîìå íåå â ïðåäåëàõ ãî-
ðîäà ïðîòåêàþò ðåêè ßóçà, Ñåòóíü, Ñõîäíÿ è ðÿä äðóãèõ, à òàêæå ïðîòÿãèâàåòñÿ êà-
íàë, ñîåäèíÿþùèé Ìîñêâó ñ Âîëãîé.

Ãîðîä íàõîäèòñÿ íà ñòûêå òðåõ êðóïíûõ ôîðì ðåëüåôà ðàçíîãî ïðîèñõîæäåíèÿ:
ñåâåðî-çàïàäíàÿ ÷àñòü çàíèìàåò ñêëîí Êëèíñêî-Äìèòðîâñêîé ìîðåííîé ãðÿäû, âîñ-
òî÷íûå è þãî-âîñòî÷íûå ðàéîíû ðàñïîëîæåíû â ïðåäåëàõ Ìåùåðñêîé ïåñ÷àíîé ðàâ-
íèíû, þãî-çàïàäíàÿ ÷àñòü ãîðîäà ïîñòðîåíà íà ýðîçèîííîé Òåïëîñòàíñêîé âîçâûøåí-
íîñòè, êîòîðàÿ, îáðûâàÿñü ê ðåêå Ìîñêâà, îáðàçóåò Âîðîáüåâû (Ëåíèíñêèå) ãîðû.

Êëèìàò ãîðîäà õàðàêòåðèçóåòñÿ êàê óìåðåííî-êîíòèíåíòàëüíûé. Çèìà çäåñü óìå-
ðåííî-õîëîäíàÿ, à ëåòî – óìåðåííî-òåïëîå, â ñðåäíåì ïîëîæèòåëüíàÿ òåìïåðàòóðà
âîçäóõà â òå÷åíèå ãîäà íàáëþäàåòñÿ áîëåå 190 ñóòîê, îòðèöàòåëüíàÿ – íåìíîãèì
áîëåå 100 ñóòîê. Ñðåäíåãîäîâàÿ òåìïåðàòóðà çà ïåðèîä íàáëþäåíèé ñ 1901 ïî 2000 ã.
ñîñòàâëÿëà 4.5° Ñ, çà 1961–2000 ãã – 5.2° Ñ, à çà 1991–2000 ãã – 5.8° Ñ, ÷òî ñâèäåòåëü-
ñòâóåò î ïîòåïëåíèè (Ñïðàâî÷íèê,…, 2003). Ñðåäíÿÿ ãîäîâàÿ àìïëèòóäà òåìïåðàòó-
ðû âîçäóõà ñîñòàâëÿåò 28° Ñ. Ïðåîáëàäàþò çàïàäíûå âåòðû àòëàíòè÷åñêîãî ïðîèñ-
õîæäåíèÿ (Êëèìàò Ìîñêâû..., 1989). Êîëè÷åñòâî îñàäêîâ äîâîëüíî çíà÷èòåëüíî – çà
ïåðèîä íàáëþäåíèé ñ 1901 ïî 2000 ã â ñðåäíåì çà ãîä âûïàäàëî 658 ìì, çà 1961–
2000 ãã – 688 ìì, çà 1991-2000 ãã – 702 ìì (Ñïðàâî÷íèê…, 2003). Êëèìàò ãîðîäà
ñóùåñòâåííî îòëè÷àåòñÿ îò êëèìàòà Ïîäìîñêîâüÿ. Ýòî êàê áû «îñòðîâ òåïëà» ñðåäè
ìîðÿ áîëåå õîëîäíîãî âîçäóõà. Ìàêñèìàëüíàÿ ðàçíèöà ìåæäó çíà÷åíèÿìè òåìïåðà-
òóðû âîçäóõà â ãîðîäå è åãî îêðåñòíîñòÿõ çèìîé ïðè ÿñíîé ïîãîäå äîñòèãàåò 14.5°
Ñ, à â ñðåäíåì çà ãîä ñîñòàâëÿåò 2–4.5° Ñ (Áåçóãëàÿ è äð., 1991). Â ïîñ. Íåì÷èíîâêà,
ðàñïîëîæåííîì ñðàçó çà ÌÊÀÄ çàïàäíåå Ìîñêâû çèìà â ñðåäíåì íà 1.5° Ñ, à ëåòî íà
1.7° Ñ õîëîäíåå, ÷åì â öåíòðå Ìîñêâû (Ñïðàâî÷íèê…, 2005).

Òåððèòîðèÿ Ìîñêâû ðàñïîëîæåíà â ïîäçîíå øèðîêîëèñòâåííî-õâîéíûõ ëåñîâ
(Àëåõèí, 1947) è äî íàñòîÿùåãî âðåìåíè çäåñü åùå ñîõðàíèëèñü îñòàòêè åñòåñòâåí-
íûõ ðàñòèòåëüíûõ ñîîáùåñòâ: ñóõîäîëüíûå è ïîéìåííûå ëóãà, áîëîòà, ðåêè è âîäî-
åìû â åñòåñòâåííûõ áåðåãàõ, ëåñíûå ìàññèâû, ïðåâðàùåííûå â ëåñîïàðêè – Ëîñè-
íûé îñòðîâ, Ñåðåáðÿíûé áîð, Èçìàéëîâñêèé, Áèòöåâñêèé, Êóçüìèíêè è äð. Âñåãî íà
òåððèòîðèè ãîðîäà èìååòñÿ áîëåå 30 îáîñîáëåííûõ ëåñíûõ ìàññèâîâ. Ñàìûå êðóï-
íûå èç íèõ ðàñïîëîæåíû ïðåèìóùåñòâåííî ïî îêðàèíàì Ìîñêâû. Ïëîùàäü çåëå-
íûõ íàñàæäåíèé îáùåãî ïîëüçîâàíèÿ (ëåñîïàðêè, ñêâåðû) ñîñòàâëÿåò â ïðåäåëàõ
ÌÊÀÄ áîëåå 160 êì2 èëè îêîëî 18% îò ïëîùàäè ãîðîäà. Êðîìå òîãî, ñóùåñòâóþò
âíóòðèäâîðîâûå ñêâåðû, íàñàæäåíèÿ âäîëü óëèö è äîðîã, êëàäáèùà, äîëèíû ðó÷üåâ,
îâðàãè è ò.ï. Â îçåëåíåíèè Ìîñêâû íàèáîëåå ÷àñòî èñïîëüçóåòñÿ îêîëî 50 âèäîâ
äåðåâüåâ, ñðåäè êîòîðûõ, ïðåæäå âñåãî, ñëåäóåò íàçâàòü ëèïó, òîïîëÿ, êëåíû, áåðå-
çû, èâû, âÿçû, êàøòàí, è ðÿä äðóãèõ. Â ñîõðàíèâøèõñÿ ëåñíûõ ìàññèâàõ ïðåäñòàâ-
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ëåíû äóá, ëèïà, êëåí, ñîñíà, åëü, îñèíà, îëüõà, áåðåçà, èâû, ëåùèíà è äðóãèå äðåâåñ-
íûå ïîðîäû è êóñòàðíèêè.

Ñ êîíöà 1980-õ ãîäîâ îòìå÷àåòñÿ ñîêðàùåíèå îáùåé ïëîùàäè îçåëåíåííûõ òåð-
ðèòîðèé ãîðîäà, îáåäíåíèå àññîðòèìåíòà ñîñòàâà äðåâåñíûõ è êóñòàðíèêîâûõ íà-
ñàæäåíèé. Ïëîùàäü çåëåíûõ íàñàæäåíèé ãîðîäà ñ 45,0 òûñ.ãà â 1993 ãîäó óìåíüøè-
ëàñü ê 2001 ã. äî 35,1 òûñ.ãà (Äîêëàä…).

Ìîñêâà, êàê è äðóãèå êðóïíûå ãîðîäà, èñòîðè÷åñêè ïðåäñòàâëÿåò ñîáîé íåóñòîé-
÷èâóþ êîíå÷íóþ ñòàäèþ ðàçâèòèÿ íàñåëåííîãî ïóíêòà; ïðîìåæóòî÷íûìè ýòàïàìè
åå ðàçâèòèÿ áûëè ïîñåëåíèå èëè óêðåïëåíèå, ìåëêèé è ñðåäíèé ãîðîä (Èñòîðèÿ
Ìîñêâû, 1978). Ñîîòâåòñòâåííî, ïîñòåïåííî èçìåíÿëàñü è ñòåïåíü âîçäåéñòâèå ãî-
ðîäà íà ïðèðîäíóþ ñðåäó ìåñòíîñòè, ãäå îí áûë îñíîâàí (Áèòþêîâà, 2003). Îøè-
áî÷íî áûëî áû ðàññìàòðèâàòü ñîâðåìåííóþ òåððèòîðèþ Ìîñêâû êàê åäèíóþ ýêî-
ñèñòåìó – ôàêòè÷åñêè ýòî ìîçàèêà ðàçëè÷íûõ áèîòîïîâ, ýêîëîãè÷åñêîå ñâîåîáðàçèå
êîòîðûõ çàâèñèò, ïðåæäå âñåãî, îò èñïîëüçîâàíèÿ èõ ÷åëîâåêîì â õîäå èñòîðè÷åñêî-
ãî ðàçâèòèÿ ãîðîäà (ðèñ.2.1).

Àäìèíèñòðàòèâíî òåððèòîðèÿ ãîðîäà â ïðåäåëàõ ÌÊÀÄ ïîäåëåíà íà 9 îêðóãîâ.
×àñòüþ Ìîñêâû ñ÷èòàåòñÿ è ãîðîä Çåëåíîãðàä, ðàñïîëîæåííûé ïðèìåðíî â 25 êì îò
ÌÊÀÄ. Òàêæå â Ìîñêâó âõîäÿò è ðÿä ìóíèöèïàëüíûõ ðàéîíîâ, ïðèëåãàþùèõ ê âíåø-
íåé ñòîðîíå ÌÊÀÄ

Âñëåä çà Á.Êëàóñíèòöåðîì (1990), ãîðîäñêèå ìåñòîîáèòàíèÿ ëèøàéíèêîâ ìîæíî
ðàçäåëèòü íà äâå áîëüøèå ãðóïïû: «âíåøíÿÿ îáîëî÷êà ñòðîåíèé» è «îòäåëüíûå çå-
ëåíûå íàñàæäåíèÿ» è «îçåëåíåííûå ãîðîäñêèå òåððèòîðèè».

Ñ ò ð î å í è ÿ (ñòåíû è êðûøè çäàíèé, ïîâåðõíîñòè çàáîðîâ, ìîíóìåíòîâ) –
íàèáîëåå õàðàêòåðíûå äëÿ ãîðîäà ìåñòîîáèòàíèÿ, â ñîâðåìåííîé Ìîñêâå ëèøàéíè-
êàìè ïðàêòè÷åñêè íå çàñåëåíû, èñêëþ÷àÿ îñòàòêè íåêîãäà ñåëüñêèõ ïîñåëåíèé â

Ðèñ. 2.1. Ñòðóêòóðà òåððèòîðèè ã. Ìîñêâû â ïðåäåëàõ ÌÊÀÄ ïî ñïîñîáó èñïîëüçî-
âàíèÿ, % (Äîêëàä…)
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ðàéîíàõ íîâîé çàñòðîéêè, çàáîðû èç íåîêðàøåííîé äðåâåñèíû âáëèçè áîëüøèõ ïó-
ñòûðåé, à òàêæå ìîíóìåíòû â ñòàðûõ ïàðêàõ è íà ðÿäå êëàäáèù, îïîðû ëèíèé ñâÿçè
è ýëåêòðîñåòåé.

Î ò ä å ë ü í û å  ç å ë å í û å  í à ñ à æ ä å í è ÿ – ýòî îäèíî÷íûå äåðåâüÿ, ïîñàäêè
âäîëü òðàíñïîðòíûõ ìàãèñòðàëåé, óëèö è âíóòðè äâîðîâ, àëëåè è æèâûå èçãîðîäè.
Îíè âñòðå÷àþòñÿ âî âñåõ ÷àñòÿõ ãîðîäà, îò öåíòðà, ðàéîíà ñòàðîé çàñòðîéêè, äî
îêðàèííûõ íîâîñòðîåê, ñôîðìèðîâàíû äîâîëüíî ðàçíîîáðàçíûì ïî ñîñòàâó íàáî-
ðîì äðåâåñíûõ è êóñòàðíèêîâûõ ïîðîä, èíîãäà ýêçîòè÷åñêèõ, ïîñàæåííûõ îðãàíè-
çîâàííî èëè ñòèõèéíî, ïðè ïðåîáëàäàíèè ëèïû, êëåíà ÿñåíåëèñòíîãî è òîïîëåé.
Ëèøàéíèêè íà íèõ âñòðå÷àþòñÿ, íî äàëåêî íå ïîâñåìåñòíî, è âèäîâîé ñîñòàâ èõ
áåäåí.

Î ç å ë å í å í í û å  ï ë î ù à ä è  ïðåäñòàâëåíû â ãîðîäå ïàðêàìè, áîòàíè÷åñêèìè
ñàäàìè, ñàäîâûìè ó÷àñòêàìè, êëàäáèùàìè, íàñàæäåíèÿìè íà òåððèòîðèÿõ êðóïíûõ
ñïîðòêîìïëåêñîâ, ðÿäà áîëüíèö, ïóñòûðÿìè, à òàêæå îñòàòêàìè íåãîðîäñêèõ ýêîñè-
ñòåì (ëåñà è ëåñîïîñàäêè, ðîùè, áåðåãà ðåê, ïðóäîâ è äð). Ñèñòåìà îçåëåíåííûõ
òåððèòîðèé âêëþ÷àåò 34 ëåñíûõ ìàññèâà, îêîëî 96 ïàðêîâ, 14 ñàäîâ (â ò.÷. 4 áîòàíè-
÷åñêèõ ñàäà), áîëåå 400 ñêâåðîâ è 160 áóëüâàðîâ. Â ïîñëåäíèå ãîäû, êàê îòìå÷àëîñü
ðàíåå, íàáëþäàåòñÿ óñòîé÷èâàÿ òåíäåíöèÿ ñîêðàùåíèÿ çàíÿòûõ ðàñòèòåëüíîñòüþ
ïëîùàäåé. Ãîðîäñêèå ëåñà äîâîëüíî ðàçíîîáðàçíû ïî ñîñòàâó äðåâåñíûõ è êóñòàð-
íèêîâûõ ïîðîä, îáîãàùåííîìó ëèáî íå ñâîéñòâåííûìè åñòåñòâåííûì ëåñàì âèäà-
ìè êàê êëåí ÿñåíåëèñòíûé, ëèáî íèòðîôèëüíûìè ðàñòåíèÿìè êàê áóçèíà ÷åðíàÿ.
Ýòèì ìåñòîîáèòàíèÿì ñâîéñòâåííî íàèáîëüøåå ðàçíîîáðàçèå âèäîâ ëèøàéíèêîâ â
ãîðîäå, îíè æå ìîãóò ðàññìàòðèâàòüñÿ êàê ðåôóãèóìû äëÿ ðàññåëåíèÿ ëèøàéíèêîâ â
äðóãèå ãîðîäñêèå òåððèòîðèè ïðè ñîçäàíèè íà íèõ áëàãîïðèÿòíûõ äëÿ ëèøàéíèêîâ
óñëîâèé.

Ðàñïðåäåëåíû çåëåíûå íàñàæäåíèé ïî àäìèíèñòðàòèâíûì îêðóãàì ãîðîäà êðàé-
íå íåðàâíîìåðíî. Ñàìûé çåëåíûé – Âîñòî÷íûé îêðóã (ÂÀÎ). Ïëîùàäü çåëåíûõ íà-
ñàæäåíèé çäåñü ñîñòàâëÿåò 6,27 òûñ. ãà, ò.å. áîëåå 30% îò îáùåé òåððèòîðèè, ïðè
äîñòàòî÷íî âûñîêîé îáåñïå÷åííîñòè êàæäîãî æèòåëÿ (21 ì2/÷åë. ïðè ñðåäíåé äëÿ
ãîðîäà 18 ì2/÷åë. è íîðìàòèâå 24 ì2/÷åë.) Íàèìåíåå îçåëåíåííûìè ÿâëÿþòñÿ Öåíò-
ðàëüíûé è Þæíûé àäìèíèñòðàòèâíûå îêðóãà, ãäå ïëîùàäü çåëåíûõ íàñàæäåíèé
ñîñòàâëÿåò ìåíåå 15% òåððèòîðèè (Äîêëàä…).

×èñëåííîñòü ïîñòîÿííîãî íàñåëåíèÿ Ìîñêâû ïðåâûøàåò 10 ìëí. ÷åëîâåê, ò. å.
íà 1 æèòåëÿ ãîðîäà ïðèõîäèòñÿ 0,01 ãà òåððèòîðèè, âêëþ÷àÿ 18 ì2 çåëåíûõ íàñàæäå-
íèé.

Ãåíåðàëüíûé ïëàí ðàçâèòèÿ Ìîñêâû, ïðèíÿòûé â 1971 ã., îáîçíà÷èë íàëè÷èå è
ðàçâèòèå â ãîðîäå áîëåå 60 ïðîìûøëåííûõ çîí, ê êîòîðûì îòíîñÿòñÿ ÷àñòè ãîðîäñ-
êîé òåððèòîðèè, ïðåäíàçíà÷åííûå äëÿ ðàçìåùåíèÿ ïðîìûøëåííûõ è àâòîòðàíñïîð-
òíûõ ïðåäïðèÿòèé, íàó÷íî-èññëåäîâàòåëüñêèõ ó÷ðåæäåíèé, êîììóíàëüíî-ñêëàäñêèõ
è äðóãèõ îáúåêòîâ (Áÿçðîâ è äð., 1997; Áèòþêîâà, Ñëîáîäñêîé, 2002).

Â 1980-õ â àòìîñôåðó ãîðîäà åæåãîäíî âûáðàñûâàëîñü îêîëî 1100 òûñ. ò âðåä-
íûõ âåùåñòâ (Áåçóãëàÿ è äð., 1991; Ìîñêâà â öèôðàõ. 1987), ò. å. áîëåå 1 ö íà 1
æèòåëÿ çà ãîä. Â òå ãîäû ïðèìåðíî 30–40% çàãðÿçíèòåëåé âîçäóõà ïîñòóïàëî îò
ñòàöèîíàðíûõ èñòî÷íèêîâ è îêîëî 60–70% – îò àâòîòðàíñïîðòà. Ñðåäè çàãðÿçíèòå-
ëåé òîãäà ïðåîáëàäàëè îêèñè óãëåðîäà (60% îò ñóììàðíûõ âûáðîñîâ), îêèñëû àçîòà
(14%), óãëåâîäîðîäû (13%), äâóîêèñü ñåðû (9%).
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Â íàñòîÿùåå âðåìÿ èñòî÷íèêàìè çàãðÿçíåíèÿ àòìîñôåðû ÿâëÿþòñÿ 31 òûñ. ïðî-
ìûøëåííûõ è ñòðîèòåëüíûõ îáúåêòîâ (â òîì ÷èñëå, 2.7 òûñ. àâòîòðàíñïîðòíûõ õî-
çÿéñòâ), 13 ýëåêòðîñòàíöèé, 63 ðàéîííûõ è êâàðòàëüíûõ òåïëîâûõ ñòàíöèé, áîëåå
òûñÿ÷è ìåëêèõ îòîïèòåëüíûõ êîòåëüíûõ, êîòîðûå âûáðàñûâàåò â âîçäóõ áîëåå 500
âèäîâ âðåäíûõ âåùåñòâ.

Â Ìîñêâå ñîñðåäîòî÷åíî áîëåå 3.5 ìëí. àâòîìîáèëåé, è èõ êîëè÷åñòâî åæåãîäíî
óâåëè÷èâàåòñÿ áûñòðûìè òåìïàìè. Èìåííî àâòîòðàíñïîðò è âûñòóïàåò ñåé÷àñ ãëàâ-
íûì çàãðÿçíèòåëåì àòìîñôåðû.

Ê 2006 ã., êîãäà áûëî ïðîâåäåíà ðåâèçèÿ áèîòû ëèøàéíèêîâ, âûáðîñû âðåäíûõ
âåùåñòâ îò ñòàöèîíàðíûõ èñòî÷íèêîâ óäàëîñü ñîêðàòèòü äî 95 òûñ. ò. Òåì âðåìåíåì
îáúåì çàãðÿçíåíèé îò àâòîìîáèëåé óâåëè÷èâàåòñÿ è óæå ïðåâûñèë 1800 òûñ. ò/ãîä.

Â 2005 ã. ñóììàðíûé âûáðîñ â àòìîñôåðíûé âîçäóõ â ã. Ìîñêâå ñîñòàâèë ñîïîñ-
òàâèìóþ ñ 1980-ìè ãîäàìè âåëè÷èíó â 1084 òûñ. ò çàãðÿçíÿþùèõ âåùåñòâ, â ò. ÷. 81
òûñ. ò îò ñòàöèîíàðíûõ èñòî÷íèêîâ è 1003 òûñ. ò îò àâòîòðàíñïîðòà (Ðàõìàíèí è

Òàáëèöà 2.1. Äèíàìèêà âûáðîñîâ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðíûé âîçäóõ ã.
Ìîñêâû (Áþëëåòåíü…; Ãîñóäàðñòâåííûé äîêëàä…2004)

 Êîëè÷åñòâî âûáðîñîâ (òûñ. ò) îò ñòàöèîíàðíûõ è ïåðåäâèæíûõ 

èñòî÷íèêîâ çàãðÿçíåíèÿ âîçäóõà 

Ãîä 

Âñåãî âûáðîñîâ Ñòàöèîíàðíûå 

èñòî÷íèêè 

Ïåðåäâèæíûå èñòî÷íèêè, 

 ã.î. àâòîòðàíñïîðò 

1986 1100 450 (41%) 650 (59%) 

1994 1285 227 (18%) 1058 (82%) 

1995 1828 186 (10%) 1642 (90%) 

1996 1845 177 (10%) 1668 (90%) 

1997 1852 152 (8%) 1700 (92%) 

1998 1569 141 (9%) 1428 (91%) 

1999 1577 129 (8%) 1448 (92%) 

2000 1625 111 (7%) 1514 (93%) 

2001 1885 108 (6%) 1777 (94%) 

2002 1328 93 (7%) 1235 (93%) 

2003 1169 97 (8%) 1072 (92%) 

2004 1138 91 (8%) 1047 (92%) 

2005 1084 81 (8%) 1003 (92%) 
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äð., 2007). Òàêèì îáðàçîì, íûíå çàãðÿçíåíèå àòìîñôåðíîãî âîçäóõà â ãîðîäå íà 92-
94 % îáóñëîâëåíî âûáðîñàìè ïåðåäâèæíûõ èñòî÷íèêîâ – àâòîòðàíñïîðòà (òàáë. 2.1).
Â âûáðîñàõ àâòîìîáèëåé 73% ñîñòàâëÿåò îêñèä óãëåðîäà, 14% – îêñèäû àçîòà, 12%
– óãëåâîäîðîäû (Ãîñóäàðñòâåííûé äîêëàä…2004). Êðîìå òîãî, â ðåçóëüòàòå ñòèðà-
íèÿ àâòîìîáèëüíûõ øèí î äîðîæíîå ïîêðûòèå îò êàæäîãî ýêñïëóàòèðóåìîãî àâòî-
ìîáèëÿ â àòìîñôåðó ãîðîäà åæåãîäíî ïîñòóïàåò 5–8 êã ðåçèíîâîé ïûëè (Ñïðàâî÷-
íèê…, 2005). Äàæå åñëè â ãîðîäå ïîñòîÿííî ðàáîòàåò òðåòü àâòîìîáèëüíîãî ïàðêà,
òî çà ãîä íàêîïëåíèå ýòîé ðåçèíîâîé ïûëè ïðåâûñèò 5 òûñÿ÷ òîíí, à åñëè åå ñîáðàòü
äëÿ óòèëèçàöèè, òî äëÿ òðàíñïîðòèðîâêè ïîòðåáóåòñÿ áîëåå 1 òûñÿ÷è ãðóçîâèêîâ
ñðåäíåé ãðóçîïîäúåìíîñòè èëè 3 ãðóçîâèêà åæåäíåâíî.

Ñòðóêòóðíûå èçìåíåíèÿ ñîñòàâà âûáðîñîâ â àòìîñôåðíûé âîçäóõ ñâÿçàíû êàê ñ
ðåçêèì ðîñòîì ÷èñëåííîñòè àâòîòðàíñïîðòà, òàê è ñ ñîêðàùåíèåì îáúåìà ïðîèçâîä-
ñòâà âñëåäñòâèå ýêîíîìè÷åñêîãî êðèçèñà, áàíêðîòñòâà ìíîãèõ ïðåäïðèÿòèé, èçìå-
íåíèÿ ñòðóêòóðû èñïîëüçóåìîãî â òåïëîýíåðãåòèêå òîïëèâà â ïîëüçó ïðèðîäíîãî
ãàçà, èñïîëüçîâàíèÿ íà ðÿäå ïðåäïðèÿòèé òåõíîëîãèé, ìåíåå îïàñíûõ äëÿ îêðóæàþ-
ùåé ñðåäû, âûâåäåíèÿ íåêîòîðûõ ïðîèçâîäñòâ çà ïðåäåëû Ìîñêâû.

Òåððèòîðèÿ Ìîñêâû â îòíîøåíèè ýêîëîãè÷åñêîé ñèòóàöèè, ãëàâíûì îáðàçîì
ñîñòîÿíèÿ âîçäóøíîé ñðåäû, ìîæåò àíàëèçèðîâàòüñÿ êàê íà ðåãèîíàëüíîì, òàê è íà
ëîêàëüíîì óðîâíÿõ. Â ïåðâîì ñëó÷àå Ìîñêâà, ñ îäíîé ñòîðîíû, âûñòóïàåò êàê åäè-
íûé êðóïíåéøèé èñòî÷íèê çàãðÿçíåíèÿ äëÿ ïðèëåãàþùèõ ê íåé ðàéîíîâ, âîçäåé-
ñòâèå êîòîðîãî ïðîñòèðàåòñÿ íà íåñêîëüêî äåñÿòêîâ êèëîìåòðîâ îò ãîðîäà â òîëùå
âîçäóõà äî 200 ì îò ïîâåðõíîñòè (Îáóõîâ,1982 ), ñ äðóãîé – åå îáøèðíàÿ ïëîùàäü
ïîäâåðæåíà âëèÿíèþ òðàíñãðàíè÷íîãî ïåðåíîñà, ãëàâíûì îáðàçîì ñ çàïàäà è ñåâå-
ðî-çàïàäà. À â ðåãèîíàõ, ðàñïîëîæåííûõ â íàçâàííûõ íàïðàâëåíèÿõ òàêæå çíà÷è-
òåëüíî èçìåíèëàñü ýêîëîãè÷åñêàÿ ñèòóàöèÿ. Ýòî ñâÿçàíî è ñ ýêîíîìè÷åñêèì ñïàäîì
â ñîñåäíèõ îáëàñòÿõ è ñòðàíàõ áëèæíåãî çàðóáåæüÿ, è ñ ýôôåêòèâíîñòüþ ìåð, ïðè-
íÿòûõ â 1960–1980-õ ïðàâèòåëüñòâàìè ñòðàí Çàïàäíîé Åâðîïû äëÿ óëó÷øåíèÿ êà-
÷åñòâà âîçäóõà, ïðåäîòâðàùåíèÿ êèñëûõ (êèñëîòíûõ) îñàäêîâ. Â ðåçóëüòàòå êàê çíà-
÷èòåëüíîãî ñíèæåíèÿ âûáðîñîâ îò ñòàöèîíàðíûõ èñòî÷íèêîâ â Ìîñêâå è ñîñåäíèõ
ðåãèîíàõ, òàê è èçìåíåíèÿ ñâîéñòâ âîçäóøíûõ ìàññ, ïîñòóïàþùèõ â ãîðîä ñ çàïàäà

Òàáëèöà 2.2. Ñðåäíåãîäîâûå âåëè÷èíû êèñëîòíîñòè (ðÍ) îñàäêîâ íà Ìåòåîðîëî-
ãè÷åñêîé îáñåðâàòîðèè Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà ñ 1980 ïî
2002 ã. (Åðåìèíà, 2004)*.

* – âåëè÷èíû ðÍ îïðåäåëåíû àâòîðîì ñ ãðàôè÷åñêîãî ðèñóíêà ìåëêîãî ìàñøòàáà â
óêàçàííîì èñòî÷íèêå

Ãîä ðÍ Ãîä ðÍ Ãîä ðÍ Ãîä ðÍ Ãîä ðÍ 

1980 5.0 1985 5.1 1990 4.9 1995 5.3 2000 5.2 

1981 5.1 1986 4.7 1991 4.8 1996 4.8 2001 5.6 

1982 4.6 1987 4.2 1992 5.1 1997 5.2 2002 6.2 

1983 4.7 1988 4.9 1993 5.0 1998 5.0   

1984 5.0 1989 4.9 1994 5.2 1999 5.3   
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è ñåâåðî-çàïàäà, â Ìîñêâå ê íà÷àëó 2000-õ ãîäîâ çíà÷èòåëüíî èçìåíèëàñü âåëè÷èíà
êèñëîòíîñòè âûïàäàþùèõ îñàäêîâ (òàáë. 2.2).

Êèñëîòíûìè íàçûâàþò àòìîñôåðíûå îñàäêè, âåëè÷èíà ðÍ ïðîá êîòîðûõ <5.0,
èáî óãëåêèñëûé ãàç àòìîñôåðû è ðÿä êèñëîòîîáðàçóþùèõ âåùåñòâ åñòåñòâåííîãî
ïðîèñõîæäåíèÿ ìîãóò ïîíèæàòü âåëè÷èíó ðÍ íåçàãðÿçíåííûõ îñàäêîâ äî 5.0 (Åðå-
ìèíà, 2004; Ñïðàâî÷íèê…, 2005). Äàííûå òàáë. 2.2 ñâèäåòåëüñòâóþò, ÷òî ñ 1997 ã.
íà òåððèòîðèè Ìîñêâû êèñëîòíûå îñàäêè áûëè ðåäêè, à â 2002 ã. èõ íå áûëî ñîâñåì
(Åðåìèíà, 2004).

Ïîíÿòèå «çàãðÿçíåíèå» â ýêîëîãè÷åñêîé èíòåðïðåòàöèè èìååò ñàíèòàðíî-ãèãèå-
íè÷åñêîå ïðîèñõîæäåíèå, ïîñêîëüêó åãî óïîòðåáëåíèå, ïðåæäå âñåãî, ñâÿçàíî ñî

Òàáëèöà 2.3.  Çíà÷åíèÿ (ìã/ì3)  ÏÄÊìð, ÏÄÊññ , ÎÁÓÂ è êîä íàèáîëåå ÷àñòî èçìåðÿ-
åìûõ èíãðåäèåíòîâ ñîãëàñíî Îáùåðîññèéñêîìó êëàññèôèêàòîðó èíãðåäèåíòîâ âûá-
ðîñîâ âðåäíûõ âåùåñòâ, êëàññ èõ îïàñíîñòè

Êîä Âåùåñòâî Êëàññ 
îïàñíîñòè 

ÏÄÊÌÐ ÏÄÊÑÑ ÎÁÓÂ 

301 Àçîòà äèîêñèä  2 0,085 0,04  
303 Àììèàê  4 0,2 0,04  
602 Áåíçîë  2 0,3 0,1  
703 Áåíç(à)ïèðåí 1  0.1  
110 Âàíàäèé ïÿòèîêèñü 1  0.02  
616 Êñèëîë 3 0.2 0.2  
326 Îçîí 1 0,16 0,03  
183 Ðòóòü ìåòàëëè÷åñêàÿ 1  0.0003  
328 Ñàæà 3 0.15 0.5  
184 Ñâèíåö è åãî ñîåäèíåíèÿ 1  0.0003  
185 Ñâèíåö ñåðíèñòûé 1  0.0017  
192 Òåòðàýòèëñâèíåö    0.000003 
330 Ñåðíèñòûé àíãèäðèä (ñåðû äèîêñèä) 3 0,5 0,05  
332 Ñåðû õëîðèä    0.01 
333 Ñåðîâîäîðîä 2 0,008 -  
334 Ñåðîóãëåðîä 2 0.03 0.005  
329 Ñåëåíà äèîêñèä 1 0.1 0.05  
621 Òîëóîë 3 0,06 0.6  
337 Óãëåðîäà îêñèä 4 5 3  

1071 Ôåíîë 2 0,01 0,003  
1325 Ôîðìàëüäåãèä 2 0,035 0,003  
325 Õðîì øåñòèâàëåíòíûé 1 0.0015 0.0015  

2901 Ïûëü äðåâåñíàÿ    0.1 
2907 Ïûëü íåîðãàíè÷åñêàÿ 3 0.15 0.05  
2918 Ïûëü öåìåíòíîãî ïðîèçâîäñòâà 3  0.02  
304 Îêñèä àçîòà 3 0,4 0,06  
401 Óãëåâîäîðîäû ñóììàðíûå 4 5. 1.5 0 
410 Ìåòàí - 50  50 
616 Êñèëîë 3 0,2 0.2  
620 Ñòèðîë 2 0,04 0,002  
627 Ýòèëáåíçîë 3 0,02 0.02  
708 Íàôòàëèí 4 0,003 -  

2902 Âçâåøåííûå âåùåñòâà 3 0,5 0,15  

342 Ôòîðèñòûå ñîåäèíåíèÿ ãàçîîáðàçíûå 
(ôòîðèñòûé âîäîðîä) 2 0.02 0.005  
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çäîðîâüåì ÷åëîâåêà. Ïîñòåïåííî îíî ñòàëî èìåòü áîëåå øèðîêîå òîëêîâàíèå, è íûíå
çàãðÿçíåíèåì ïðèíÿòî ñ÷èòàòü ïîñòóïëåíèå â ïðèðîäíóþ ñðåäó âåùåñòâ ðàçíîãî
ïðîèñõîæäåíèÿ â êîëè÷åñòâå, âûçûâàþùåì íåáëàãîïðèÿòíîå âîçäåéñòâèå íà ñîñòî-
ÿíèå æèâûõ îðãàíèçìîâ ðàçíûõ òàêñîíîìè÷åñêèõ ãðóïï è áèîãåîöåíîçîâ â öåëîì, à
òàêæå íà ìàòåðèàëû, îáîðóäîâàíèå, çäàíèÿ, ñîîðóæåíèÿ. Â öèòèðîâàííîì âî Ââåäå-
íèè Çàêîíå îá îõðàíå îêðóæàþùåé ñðåäû çàãðÿçíåíèå îïðåäåëÿåòñÿ êàê «ïîñòóïëå-
íèå â îêðóæàþùóþ ñðåäó âåùåñòâà è (èëè) ýíåðãèè, ñâîéñòâà, ìåñòîïîëîæåíèå èëè
êîëè÷åñòâî êîòîðûõ îêàçûâàþò íåãàòèâíîå âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó», à
çàãðÿçíèòåëåì ñðåäû ñ÷èòàåòñÿ «âåùåñòâî èëè ñìåñü âåùåñòâ, êîëè÷åñòâî è (èëè)
êîíöåíòðàöèÿ êîòîðûõ ïðåâûøàþò óñòàíîâëåííûå äëÿ õèìè÷åñêèõ âåùåñòâ, â òîì
÷èñëå ðàäèîàêòèâíûõ, èíûõ âåùåñòâ è ìèêðîîðãàíèçìîâ íîðìàòèâû è îêàçûâàþò
íåãàòèâíîå âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó» (ñò.1).

Òàêèì îáðàçîì, çàãðÿçíåíèåì îáîçíà÷àþò ïðîöåññ ïîñòóïëåíèÿ â ñðåäó ðàçëè÷-
íûõ âåùåñòâ ïîñëå òîãî, êàê èõ ñîäåðæàíèå â ñðåäå äîñòèãàåò íåêîòîðîé íîðìèðóå-
ìîé êðèòè÷åñêîé âåëè÷èíû – ïðåäåëüíî äîïóñòèìîé êîíöåíòðàöèè (ÏÄÊ), ïðåâû-
øåíèå êîòîðîé íåãàòèâíî ïðîÿâëÿåòñÿ íà äåÿòåëüíîñòè îáèòàòåëåé Çåìëè. Íîðìè-
ðîâàíèå îñóùåñòâëÿþò ãîñóäàðñòâåííûå îðãàíû.

Äëÿ îöåíêè ñòåïåíè çàãðÿçíåíèÿ àòìîñôåðû èñïîëüçóþò ñëåäóþùèå ãèãèåíè-
÷åñêèå êðèòåðèè êà÷åñòâà âîçäóõà:

ÏÄÊ (ïðåäåëüíàÿ äîïóñòèìàÿ êîíöåíòðàöèÿ) çàãðÿçíÿþùåãî âåùåñòâà  â
àòìîñôåðíîì âîçäóõå – êîíöåíòðàöèÿ, íå îêàçûâàþùàÿ â òå÷åíèå âñåé æèçíè ïðÿ-
ìîãî èëè êîñâåííîãî íåáëàãîïðèÿòíîãî äåéñòâèÿ íà íàñòîÿùåå èëè áóäóùåå ïîêî-
ëåíèÿ, íå ñíèæàþùàÿ ðàáîòîñïîñîáíîñòè ÷åëîâåêà, íå óõóäøàþùàÿ åãî ñàìî÷óâ-
ñòâèÿ è ñàíèòàðíî-áûòîâûõ óñëîâèé æèçíè.

ÏÄÊÌÐ – ïðåäåëüíî äîïóñòèìàÿ ìàêñèìàëüíàÿ ðàçîâàÿ êîíöåíòðàöèÿ õèìè÷åñêî-
ãî âåùåñòâà â âîçäóõå íàñåëåííûõ ìåñò, ìã/ì3. Ýòà êîíöåíòðàöèÿ ïðè âäûõàíèè â òå-
÷åíèå 20–30 ìèí íå äîëæíà âûçûâàòü ðåôëåêòîðíûõ ðåàêöèé â îðãàíèçìå ÷åëîâåêà.

ÏÄÊÑÑ – ïðåäåëüíî äîïóñòèìàÿ ñðåäíåñóòî÷íàÿ êîíöåíòðàöèÿ õèìè÷åñêîãî âå-
ùåñòâà â âîçäóõå íàñåëåííûõ ìåñò, ìã/ì3. Ýòà êîíöåíòðàöèÿ íå äîëæíà îêàçûâàòü íà
÷åëîâåêà ïðÿìîãî èëè êîñâåííîãî âðåäíîãî âîçäåéñòâèÿ ïðè íåîïðåäåëåííî äîëãîì
(ãîäû) âäûõàíèè.

ÎÁÓÂ – îðèåíòèðîâî÷íî-áåçîïàñíûé óðîâåíü âîçäåéñòâèÿ (ÎÁÓÂ) ìã/ì3, èñ-
ïîëüçóåìûé ïðè îòñóòñòâèè ÏÄÊ

Êëàññ îïàñíîñòè – ïîêàçàòåëü, õàðàêòåðèçóþùèé ñòåïåíü îïàñíîñòè äëÿ ÷åëî-
âåêà âåùåñòâ, çàãðÿçíÿþùèõ àòìîñôåðíûé âîçäóõ. Âåùåñòâà äåëÿòñÿ íà ñëåäóþ-
ùèå êëàññû îïàñíîñòè:

1 êëàññ – ÷ðåçâû÷àéíî îïàñíûå;
2 êëàññ – âûñîêî îïàñíûå;
3 êëàññ – îïàñíûå;
4 êëàññ – óìåðåííî îïàñíûå.
ÈÇÀ – êîìïëåêñíûé èíäåêñ çàãðÿçíåíèÿ àòìîñôåðû, ó÷èòûâàþùèé íåñêîëüêî

ïðèìåñåé, ïðåäñòàâëÿþùèé ñîáîé ñóììó êîíöåíòðàöèé âûáðàííûõ çàãðÿçíÿþùèõ
âåùåñòâ (â äîëÿõ ÏÄÊ), äåëåííóþ íà êîëè÷åñòâî ðàññìàòðèâàåìûõ èíãðåäèåíòîâ.

Ñ ÿíâàðÿ 2007 ã â ðàñïðîñòðàíÿåìîé Ãèäðîìåòåîñëóæáîé îôèöèàëüíîé èíôîð-
ìàöèè (Îâàíåñÿíö è äð., 2007) êà÷åñòâî âîçäóõà â Ìîñêâå õàðàêòåðèçóþò ïî òàêèì
ïîêàçàòåëÿì êàê ñòàíäàðòíûé èíäåêñ (ÑÈ) – íàèáîëüøàÿ èçìåðåííàÿ çà êîðîòêèé
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ïåðèîä âðåìåíè êîíöåíòðàöèÿ ïðèìåñåé, äåëåííàÿ íà ÏÄÊÌÐ, è íàèáîëüøàÿ ïîâòî-
ðÿåìîñòü (ÍÏ,%) ïðåâûøåíèÿ ÏÄÊÌÐ. Óðîâåíü çàãðÿçíåíèÿ âîçäóõà îöåíèâàþò ïî
÷åòûðåì ãðàäàöèÿì çíà÷åíèé ÑÈ è ÍÏ:

– íèçêèé – ïðè ÑÈ = 0–1, ÍÏ = 0%;
– ïîâûøåííûé – ïðè ÑÈ = 2-4, ÍÏ = 1–19%;
– âûñîêèé – ïðè ÑÈ = 5–10, ÍÏ = 20–49%;
– î÷åíü âûñîêèé – ïðè ÑÈ > 10, ÍÏ > 50% .
Åñëè ÑÈ è ÍÏ ïîïàäàþò â ðàçíûå ãðàäàöèè, òî óðîâåíü çàãðÿçíåíèÿ âîçäóõà

îöåíèâàþò ïî íàèáîëüøåìó çíà÷åíèþ èç ýòèõ äâóõ ïîêàçàòåëåé (Îâàíåñÿíö è äð.,
2007). Ñîãëàñíî îôèöèàëüíîé èíôîðìàöèè, åæåìåñÿ÷íî ïóáëèêóåìîé â æóðíàëå
«Ìåòåîðîëîãèÿ è ãèäðîëîãèÿ», íà áîëüøåé ÷àñòè òåððèòîðèè ãîðîäà óðîâåíü çàã-
ðÿçíåíèÿ âîçäóõà ïîñòîÿííî õàðàêòåðèçóåòñÿ êàê ïîâûøåííûé, à â îòäåëüíûõ åãî
÷àñòÿõ (Íàãàòèíî, Âåðõíèå Êîòëû è äðóãèå) êàê âûñîêèé è î÷åíü âûñîêèé.

Ïîñêîëüêó â ñîîáùàåìîé ñðåäñòâàìè ìàññîâîé èíôîðìàöèè ñâåäåíèÿõ î ñîñòî-
ÿíèè âîçäóõà â ãîðîäå ñîîáùàþò îá óðîâíÿõ ÏÄÊ ðàçëè÷íûõ âåùåñòâ, â òàáëèöå 2.3
ïîêàçàíû âåëè÷èíû êîíöåíòðàöèè íàèáîëåå ÷àñòî èçìåðÿåìûõ èíãðåäèåíòîâ âîç-
äóõà, ñîîòâåòñòâóþùèå ïðèíÿòûì â íàñòîÿùåå âðåìÿ ÏÄÊ.

Ðèñ. 2.2. Ñåòü íàáëþäàòåëüíûõ ñòàíöèé ÃÏÓ Ìîñýêîìîíèòîðèíã (htpp://
www.mosåcom.ru).
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Ïî äàííûì ãîñóäàðñòâåííîãî ïðèðîäîîõðàííîãî ó÷ðåæäåíèÿ «Ìîñýêîìîíèòî-
ðèíã», îñíîâàííûì íà ðåçóëüòàòàõ íàáëþäåíèé íà ñåòè àâòîìàòèçèðîâàííûõ ñòàí-
öèé (ðèñ. 2.2), óðîâåíü çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà â ãîðîäå â ïîñëåäíèå ãîäû
îöåíèâàåòñÿ êàê âûñîêèé. Èíäåêñ çàãðÿçíåíèÿ àòìîñôåðû (ÈÇÀ) â 2003 ã. ñîñòàâëÿë
12.3 (ñòàíäàðòíàÿ âåëè÷èíå ÈÇÀ=5.0). Íàèáîëüøåå åãî çàãðÿçíåíèå çàôèêñèðîâàíî
â Þæíîì, Þãî-Âîñòî÷íîì è Öåíòðàëüíîì àäìèíèñòðàòèâíûõ îêðóãàõ. Àòìîñôåð-
íûé âîçäóõ ãîðîäà íàèáîëåå çàãðÿçíåí îêñèäàìè àçîòà, áåíç(à)ïèðåíîì, àììèàêîì,
ôîðìàëüäåãèäîì. Ñðåäíÿÿ çà ãîä êîíöåíòðàöèÿ äèîêñèäà àçîòà â öåëîì ïî ãîðîäó â
2003 ã. ñîñòàâëÿëà 1.6 ÏÄÊ, áåíç(à)ïèðåíà – 2.8 ÏÄÊ, ôåíîëà – 1.3 ÏÄÊ, ôîðìàëü-
äåãèäà – 2.3 ÏÄÊ (Ãîñóäàðñòâåííûé äîêëàä…2004).

Ãîäîâîé õîä ïðèìåñåé â âîçäóõå õàðàêòåðèçóåòñÿ ëåòíèì ìàêñèìóìîì àììèàêà
è ôîðìàëüäåãèäà è âåñåííå-îñåííèì ìàêñèìóìîì äèîêñèäà è îêñèäà àçîòà, ïðè ýòîì
êîíöåíòðàöèÿ îêñèäîâ àçîòà ñîñòàâëÿþò 2.8-3.5 ÏÄÊ, à êîíöåíòðàöèÿ îêñèäà óãëå-
ðîäà ÏÄÊ íå ïðåâûøàåò. Â ïîñëåäíèå ãîäû îòìå÷àåòñÿ ñòàáèëèçàöèÿ ñîäåðæàíèÿ
îêñèäîâ àçîòà â ãîðîäñêîé àòìîñôåðå (ðèñ. 2.3).

Ðèñ. 2.3. Äèíàìèêà ñðåäíåãîäîâîé êîíöåíòðàöèè äâóëêèñè àçîòà â öåíòðå Ìîñêâû
(ñòàíöèÿ Áàë÷óã) (htpp://www.mosåcom.ru).
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3. Ëèøàéíèêè òåððèòîðèè ãîðîäà Ìîñêâà
(â ïðåäåëàõ ÌÊÀÄ)

3.1.Âèäîâîé ñîñòàâ ëèøàéíèêîâ â ïåðèîä äî 1988 ã.

Àâòîð íà÷àë èçó÷åíèå ëèõåíîáèîòû ãîðîäà Ìîñêâà (â ïðåäåëàõ ÌÊÀÄ) â 1988 ã.
Äî ýòîãî âðåìåíè îñíîâíûå ñáîðû ëèøàéíèêîâ, ïðîâåäåííûå íà ñîâðåìåííîé òåð-
ðèòîðèè ãîðîäà, çà íåêîòîðûìè èñêëþ÷åíèÿìè, áûëè ñäåëàíû â òî âðåìÿ, êîãäà ìå-
ñòíîñòè, â êîòîðûõ ïðîâîäèëîñü êîëëåêöèîíèðîâàíèå ëèøàéíèêîâ, â ÷åðòó ãîðîäà
íå âõîäèëè. Ñîñòàâëåííûé ìíîþ ñïèñîê ëèøàéíèêîâ, íàéäåííûõ â ðàçíîå âðåìÿ äî
1988 ã. íà òåððèòîðèè Ìîñêâû â ïðåäåëàõ ÌÊÀÄ (Áÿçðîâ, 1996), áûë îñíîâàí íà
îïóáëèêîâàííûõ äàííûõ [(Àííåíêîâ) Annencoff, 1849, 1850, 1851; Áóòêåâè÷, 1985;
Ãîëóáêîâà, 1962, 1966; Äîêòóðîâñêèé, 1905; Elenkin, 1901, 1904à, Åëåíêèí,1904á,
1906, 1907,1911; Ïåòðîâ,1909; Ñëóêà, Àáðàìîâà, 1984], à òàêæå ðåçóëüòàòàõ èçó÷å-
íèÿ êîëëåêöèé ãåðáàðèåâ Ìîñêîâñêîãî óíèâåðñèòåòà èì. Ì.Â. Ëîìîíîñîâà è Áîòà-
íè÷åñêîãî èíñòèòóòà èì. Â.Ë. Êîìàðîâà ÐÀÍ. Îí âêëþ÷àë 72 âèäà [çíàêîì *îòìå÷å-
íû âèäû, ïðåäñòàâèòåëè êîòîðûõ àâòîð íå âñòðåòèë ïðè ñáîðå äàííûõ î ñîñòàâå
ëèõåíîáèîòû Ìîñêâû â 1988–1991 ãã.; ñèíîíèìû óêàçàíû äëÿ âèäîâ, ïðèâåäåííûõ
â êíèãå Í.Ñ. Ãîëóáêîâîé (1966) è ïîñëåäóþùèõ ïóáëèêàöèÿõ äðóãèõ àâòîðîâ ïîä
èíûìè íàçâàíèÿìè]:

*Anaptychia ciliaris (L.) Körb. – Áîãîðîäñêîå, Êóíöåâî, Ñîêîëüíèêè, Öàðèöûíî;
*Bryoria implexa (Hoffm.) Brodo and D. Hawksw. = (Alectoria implexa (Hoffm.) Nyl.) –
Ñîêîëüíèêè; *Buellia punctata (Hoffm.) A.Masal.=( Amandinea punctata (Hoffm.)
Coppins et Scheid.) – Ïåòðîâñêî-Ðàçóìîâñêîå; Caloplaca cerina (Ehrh.ex Hedw.) Th.Fr.-
Ëîñèíûé îñòðîâ; C. citrina (Hoffm.) Th.Fr. – Ïåòðîâñêî-Ðàçóìîâñêîå; C. holocarpa
(Hoffm.ex Ach.) A.E.Wade = (C. pyracea (Ach.) Th.Fr.) – Ñîêîëüíèêè, Öàðèöûíî;
*Candelaria concolor (Dicks.) Stein.– Ïåòðîâñêî-Ðàçóìîâñêîå, Ñîêîëüíèêè;
Candelariella vitellina (Hoffm.) Müll. Arg. – Ïåòðîâñêî-Ðàçóìîâñêîå; Ñîêîëüíèêè; *C.
xanthostigma (Ach.) Lettau = (C. vitellina (Hoffm.) Müll.Arg. var.xanthostigma) – Ïåò-
ðîâñêî-Ðàçóìîâñêîå, Ñîêîëüíèêè; *Cetraria islandica (L.) Ach. – Áîãîðîäñêîå, Õî-
äûíñêîå ïîëå, Õîðîøåâî; *Cetrelia olivetorum (Nyl.) W.L.Culb.and C.F.Culb. =
(Parmelia cetrarioides (Duby) Nyl.) – Öàðèöûíî; *Cladina arbuscula (Wallr.) Hale et
W. Culb..= (Cladonia silvatica auct.) – Êóíöåâî, Êóñêîâî, Ñîêîëüíèêè, Öàðèöûíî; *C.
portentosa (Duf.) Follm. = (Cladonia impexa Harm. ssp.spumosa Flörke) – Ìîñêâà?; *C.
rangiferina (L.) Nyl.= Cladonia rangiferina (L.) Weber ex F.H. Wigg.–
Áîãîðîäñêîå;Cladonia cariosa (Ach.) Spreng.- Åêàòåðèíîâêà; C. chlorophaea (Flörke
ex Sommerf.) Spreng. – Ëîñèíûé îñòðîâ, ÒÑÕÀ, ßñåíåâî; C. coniocraea (Flörke)
Spreng.– Êóñêîâî, Ëîñèíûé îñòðîâ, Îñòàíêèíî; C. fimbriata(L.) Fr.– Áîãîðîäñêîå,
Êóíöåâî, Êóñêîâî, Îñòàíêèíî, Ñîêîëüíèêè, Öàðèöûíî; *C. macilenta Hoffm. ssp.
macilenta = (C. bacillaris (Leight.) Arnold) – Ëîñèíûé îñòðîâ; *Ñ. parasitica (Hoffm.)
Hoffm.– ÒÑÕÀ; *C. pyxidata (L.) Hoffm.– Âîðîáüåâû ãîðû; *C.ramulosa
(With.)J.R.Laundon = (C. pityrea (Flörke) Fr.) – Ëîñèíûé îñòðîâ; *C.squamosa Hoffm.-
Áîãîðîäñêîå; *C. subulata (L.) Weber ex F.H.Wigg.=(C. cornutoradiata (Vain.) Zopf
f.cornutoradiata) – Êîïòåâî; *C. turgida Hoffm. – Êóíöåâî;*Dibaes baeomyces (L.fil.)
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Rambold and Hertel = (Baeomyces roseus Pers.) – Êóíöåâî, Õîäûíñêîå ïîëå; Evernia
prunastri (L.) Ach.- Áîãîðîäñêîå, Êóíöåâî, Ñîêîëüíèêè, Öàðèöûíî; *Flavoparmelia
caperata (L.) Hale = (Parmelia caperata (L.)Ach.) – Êóíöåâî, Öàðèöûíî; Hypogymnia
physodes (L.) Nyl.- Áîãîðîäñêîå, Êóíöåâî, Ëîñèíûé îñòðîâ, Ñîêîëüíèêè, ÒÑÕÀ,
Öàðèöûíî; *Lecania dubitans (Nyl.) A.L.Sm.= (L. dimera (Nyl.) Th. Fr.) -Cr- Êóíöåâî;
*Lecanora albella (Pers.) Ach. = [L. pallida (Schreb.) Rabenh.var. cinerella] – Âîñòðÿ-
êîâî; L. albelula(Nyl.) Th.Fr. =[ L. piniperda Korb.; L. glaucella (Flot.) Nyl.] – Ñîêîëü-
íèêè; L. allophana Nyl.-Cr- Áîãîðîäñêîå, Âîñòðÿêîâî, Ïåòðîâñêèé ïàðê, Ñîêîëüíè-
êè; *L. carpinea (L.) Vain.– Êóíöåâî, Ñîêîëüíèêè, Ïåòðîâñêî-Ðàçóìîâñêîå; *L.
intumescens (Rebent.) Rabenh.– Âîñòðÿêîâî; *L. rugosella Zahlbr.– Ñîêîëüíèêè; L.
symmicta (Ach.) Ach. = (Lecidea symmicta (Ach.) Ach.=Biatora symmicta Ach.) – Ïåò-
ðîâñêî-Ðàçóìîâñêîå, Ñîêîëüíèêè; L. umbrina (Ach.) A. Massal.– Ñîêîëüíèêè; Lecidella
euphorea (Florke) Hertel = (Lecidea glomerulosa (DC.) Steud.) – Ñîêîëüíèêè; Lepraria
incana (L.) Ach.= (L. aeruginosa auct.) – Ëîñèíûé îñòðîâ; *Melanelia olivacea (L.)
Essl.= (Parmelia olivacea (L.) Ach.) – Áîãîðîäñêîå, Âîñòðÿêîâî, Êóíöåâî, Öàðèöûíî;
*Opegrapha varia Pers.= (O. diaphora Ach.) – Ìîñêâà?; *Parmelia saxatilis (L.) Ach. –
Áîãîðîäñêîå; P. sulcata Taylor – Êóíöåâî,Ñîêîëüíèêè, Öàðèöûíî; *Parmelina tiliacea
(Hoffm.) Hale = (Parmelia scortea (Ach.) Ach.,P. tiliacea Hoffm.) Ach.) – Ïåòðîâñêî-
Ðàçóìîâñêîå, ïàðê ÒÑÕÀ; Parmeliopsis ambigua (Wulfen) Nyl.- Ïåòðîâñêèé ïàðê; P.
hyperopta (Ach.) Arnold – ñ.Âñåõñâÿòñêîå, Ñîêîëüíèêè; *Peltigera canina (L.) Willd. –
Áîãîðîäñêîå, Âîðîáüåâû ãîðû; *P. didactyla (With.) J.R.Laundon = (P. spuria (Ach.)
DC. f.spuria) – Âîðîáüåâû ãîðû; *P. leucophlebia (Nyl.) Gyeln.= (P. aphthosa (L.) Willd.
f. variolosa A. Massal.) – Êóíöåâî; *P. polydactyla (Neck.) Hoffm.– Áîãîðîäñêîå; *P.
praetextata (Florke ex Sommerf.) Zopf = (P. canina (L.) f. subcanina (Gyeln.) Oxn.) –
Ìîñêâà?; *P. rufescens (Weiss) Humb.– Êóíöåâî; *P. venosa (L.) Hoffm.- Ìîñêâà;
*Pertusaria albescens (Huds.) M.Choisy and Werner = (P. globulifera (Turner) A.Massal.)
– Êóíöåâî; Phaeophyscia ciliata (Hoffm.) Moberg = (Physcia ciliata (Hoffm.) Du Rietz)
– Âîñòðÿêîâî; P. orbicularis (Neck.)Moberg = (Physcia virella (Ach.) Flagey) – Ïåòðîâ-
ñêî-Ðàçóìîâñêîå; Physcia aipolia (Ehrh.ex Humb.) Furnr.- Âîñòðÿêîâî, Ëîñèíûé îñò-
ðîâ; *P. dubia (Hoffm.) Lettau = (P. teretiuscula (Ach.) Lynge) – Ïåòðîâñêî-Ðàçóìîâñ-
êîå; P. stellaris (L.) Nyl. – Áîãîðîäñêîå; *P. tenella (Scop.) DC. in Lam. and DC.= (P.
hispida auct.) – Ïåòðîâñêî-Ðàçóìîâñêîå; P. tribacia (Ach.) Nyl.– Ñîêîëüíèêè;*Physconia
distorta (With.) J.R.Laundon = (Physcia pulverulenta (Hoffm.) Furnr.) – Âîðîáüåâû ãîðû,
Âîñòðÿêîâî, Êóñêîâî, ïîñ. Ìåùåðñêèõ, Ïåòðîâñêî-Ðàçóìîâñêîå, Ñîêîëüíèêè, Öàðè-
öûíî; P. grisea (Lam.) Poelt = (Physcia grisea (Lam.) Zahlbr.) – Âîðîáüåâû ãîðû;
*Ramalina pollinaria (Westr.) Ach. – ñ.Âñåõñâÿòñêîå, Êóíöåâî, Ïåòðîâñêî-Ðàçóìîâñ-
êîå; *Stereocaulon tomentosum Fr. – Áîãîðîäñêîå, Êóíöåâî; *Strangospora moriformis
(Ach.) Stein.= (Biatorella moriformis (Ach.) Th. Fr.) – Ïåòðîâñêèé ïàðê, Ïåòðîâñêî-
Ðàçóìîâñêîå; *Usnea hirta (L.) Weber ex F.H.Wigg.- Áîãîðîäñêîå, Öàðèöûíî; Vulpicida
pinastri (Scop.) J.-E. Mattsson and M.J.Lai = (Cetraria pinastri (Scop.) Gray) – Áîãîðîä-
ñêîå, Ñîêîëüíèêè; *Xanthoria candelaria (L.) Th. Fr.= (X. lychnea (Ach.) Th.Fr.) – Ñî-
êîëüíèêè; X. parietina (L.) Th.Fr.- Áîãîðîäñêîå, Êóíöåâî, Íåñêó÷íûé ñàä, Ñîêîëüíè-
êè, Öàðèöûíî; X. polycarpa ( Hoffm.) Th.Fr. ex Rieber – Âîðîáüåâû ãîðû, ñ. Âñåõñâÿò-
ñêîå, Ïåòðîâñêî-Ðàçóìîâñêîå, Õîäûíñêîå ïîëå.

Ïîçäíåå ýòîò ñïèñîê âèäîâ ëèøàéíèêîâ, âñòðå÷åííûõ íà òåððèòîðèè Ìîñêâû äî
1988 ã., ïî ëèòåðàòóðíûì è ôîíäîâûì ìàòåðèàëàì áûë äîïîëíåí À.Â. Ï÷åëêèíûì
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(1998á, 2003) – *Cladonia botrytes (K.G.Hagen) Willd., *C. foliacea (Huds.) Willd., *C.
furcata (Huds.) Schrad., *Lobaria pulmonaria (L.) Hoffm.= (Sticta pulmonacea L.),
*Ramalina farinacea (L.) Ach. è Ã.Ý.Èíñàðîâûì è Å.Ý.Ìó÷íèê (2007) – Buellia
disciformis (Fr.) Mudd., Chaenotheca furfuracea (L.) Tibell =[Coniocybe furfuracea (L.)
Ach.], Ch. stemonea (Ach.) Mull.Arg., Cladina stellaris (Opiz) Brodo =[ Cladonia stellaris
(Opiz) Pouzar & Vezda], Cladonia coccifera (L.) Willd., C. digitata (L.) Hoffm., Lecanora
pulicaris (Pers.) Ach.=(L. pinastri H. Magn.), Melanelia exasperatula (Nyl.)
Essl.=[Parmelia exasperatula Nyl.; P. papulosa (Anzi) Vain.], M. subaurifera (Nyl.)
Essl.=[Parmelia subaurifera Nyl.], Mycobilimbia hypnorum (Lib.) Kalb & Hafellner =
[Biatora sanguineoatra (Wulf.) Tuck.; B. fusca (Schaer.) Stein.], Peltigera aphthosa (L.)
Willd., *P. malacea (Ach.) Funk., *Physconia enteroxantha (Nyl.) Poelt=[Physcia
pulverulacea (Hoffm.) Elenk. var. leucoleptes Tuck. f. isidiosa Elenk.], Placyntiella
uliginosa (Schrad.) Coppins & P.James=[Biatora uliginosa (Schrad.) Fr.], Platismatia
glauca (L.) W.L.Culb. et C.F.Culb.=[Cetraria glauca (L.) Ach.], Pseudevernia furfuracea
(L.) Zopf=[Evernia furfuracea (L.) Monn.], *Usnea florida (L.) Weber ex F.H.Wigg., *U.
glabrescens (Nyl.ex Vain.) Vain., U. subfloridana Stirt.=(U. comosa ssp. similis Mot.).
Îäíàêî óìåñòíî îòìåòèòü, ÷òî èç 19 âèäîâ, äîïîëíåííûõ Ã.Ý. Èíñàðîâûì è Å.Ý.
Ìó÷íèê (2007), ïðåäñòàâèòåëåé áîëüøèíñòâà èõ â ïðåäåëàõ ÌÊÀÄ äî 1988 ã. íå
íàõîäèëè – îáðàçöû 9 âèäîâ (Buellia disciformis, Chaenotheca stemonea, Lecanora
pulicaris, Melanelia exasperatula, M. subaurifera, Peltigera aphthosa, Platismatia glauca,
Pseudevernia furfuracea, U. subfloridana) È. Ï. Ïåòðîâ ñîáðàë â ×åðêèçîâî íà Êëÿçü-
ìå, ò.å. â Ïóøêèíñêîì ðàéîíå Ìîñêîâñêîé îáëàñòè. Ïðåäñòàâèòåëåé 4-õ âèäîâ
(Chaenotheca furfuracea, Cladina stellaris, Cladonia coccifera., C. digitata) Í.À. Êî-
ìàðíèöêèé è Òèòîâ ñîáðàëè â Êîòåëüíèêàõ (íûíå ãîðîä îáëàñòíîãî ïîä÷èíåíèÿ âî-
ñòî÷íåå Ìîñêâû). Äâà âèäà (Mycobilimbia hypnorum è Placyntiella uliginosa) áûëè
íàéäåíû â Êðþêîâî, ò.å. íà ñîâðåìåííîé òåððèòîðèè Çåëåíîãðàäà, äî êîòîðîãî îò
ÌÊÀÄ íà ñåâåðî-çàïàä áîëåå 20 êì. Íàçâàííûå 15 òàêñîíîâ â äàííîé ðàáîòå ÿ èñ-
êëþ÷àþ èç ïåðå÷íÿ âèäîâ ëèøàéíèêîâ, çàôèêñèðîâàííûõ íà òåððèòîðèè Ìîñêâû
äî 1988 ã.

3.2. Ðåçóëüòàòû èññëåäîâàíèé â 1988-1991 ãã.

3.2.1 Ìåòîäèêà ñáîðà ìàòåðèàëà

Äëÿ âûÿâëåíèÿ îñîáåííîñòåé ðàñïðîñòðàíåíèÿ ëèøàéíèêîâ â êà÷åñòâå êàðòîã-
ðàôè÷åñêîé îñíîâû áûëà èñïîëüçîâàíà èçäàííàÿ â 1989 ã. êàðòà Ìîñêâû ìàñøòàáà
1:38000 èëè â 1 äþéìå 1 êì. Òåððèòîðèÿ ãîðîäà íà ýòîé êàðòå áûëà ïîêðûòà ñåòüþ
êâàäðàòîâ ðàçìåðîì 1 � 1 êì, îáùåå ÷èñëî êîòîðûõ ñîñòàâèëî 908. Â êàæäîì òàêîì
êâàäðàòå áûëè îñìîòðåíû îò 100 äî 400 ñòâîëîâ äåðåâüåâ è êóñòàðíèêîâ, ïîâåðõíî-
ñòè äðóãèõ ñóáñòðàòîâ – ïî÷âà, äðåâåñèíà, ìðàìîðíûå èëè ãðàíèòíûå ìîíóìåíòû,
íàäãðîáèÿ âî äâîðàõ è ëåñîïàðêàõ, âäîëü óëèö, íà òåððèòîðèÿõ êëàäáèù è ïðåäïðè-
ÿòèé, â ñàäàõ, ïàðêàõ, íà áåðåãàõ ðàçëè÷íûõ âîäîòîêîâ è âîäîåìîâ. Äåðåâüÿ îáñëå-
äîâàëèñü îò îñíîâàíèÿ äî âûñîòû 2.5 ì, êàê ïðÿìîðàñòóùèå, òàê èñêðèâëåííûå è
íàêëîíåííûå, è íàëè÷èå ëèøàéíèêîâ ôèêñèðîâàëîñü íà âñåé âèäèìîé ïîâåðõíîñòè
ñòâîëà. Îäíîâðåìåííî îòìå÷àëîñü ïîêðûòèå (%) ñëîåâèùàìè êàæäîãî âèäà îáñëå-
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äîâàííîé ïîâåðõíîñòè ñóáñòðàòà. Ñðåäíèå ïîêàçàòåëè ïîêðûòèÿ è âñòðå÷àåìîñòü
îïðåäåëÿëèñü îòíîñèòåëüíî âñåãî ÷èñëà îáñëåäîâàííûõ â êâàäðàòå ñòâîëîâ äåðåâü-
åâ íåçàâèñèìî îò íàëè÷èÿ (èëè îòñóòñòâèÿ) íà íèõ ñëîåâèù ëèøàéíèêîâ.

Èäåíòèôèêàöèÿ ëèøàéíèêîâ ïðîâåäåíà òðàäèöèîííûìè äëÿ ëèõåíîëîãèè ìåòî-
äàìè ñ èñïîëüçîâàíèåì ñîîòâåòñòâóþùåãî ðóêîâîäñòâà (Ãîëóáêîâà, 1966). Íîìåíê-
ëàòóðà ëèøàéíèêîâ óòî÷íåíà íà îñíîâå ñâåäåíèé, îïóáëèêîâàííûõ â Èíòåðíåòå.

Ïîìèìî èçó÷åíèÿ âèäîâîãî ñîñòàâà ëèøàéíèêîâ è êàðòîãðàôèðîâàíèÿ èõ ðàñ-
ïðîñòðàíåíèÿ, äëÿ âûÿâëåíèÿ âîçäåéñòâèÿ ãîðîäñêèõ óñëîâèé áûë èñïîëüçîâàí è
ìåòîä òðàíñïëàíòàöèè ñëîåâèù èç îòíîñèòåëüíî ÷èñòîãî ðàéîíà Ïîäìîñêîâüÿ íà
òåððèòîðèþ ãîðîäà. Äëÿ ýòîãî â îêðåñòíîñòÿõ ïëàòôîðìû 73 êì Ðèæñêîé æåëåçíîé
äîðîãè â ëåñó ñî ñòâîëîâ áåðåçû âìåñòå ñ ñóáñòðàòîì áûëè îòîáðàíû òàëëîìû
Hypogymnia physodes äèàìåòðîì îêîëî 5 ñì. Îíè áûëè ïðèêðåïëåíû ê ñïåöèàëüíî
èçãîòîâëåííûì ôàíåðíûì ùèòàì, êîòîðûå áûëè ðàçìåùåíû â 10 ðàçëè÷íûõ òî÷êàõ
ãîðîäà, à òàêæå â ëåñó â ìåñòå îòáîðà îáðàçöîâ äëÿ òðàíñïëàíòàöèè. Ïðåäïîëàãà-
ëîñü ÷åðåç îïðåäåëåííûå ïðîìåæóòêè âðåìåíè ñíèìàòü ñ ýòèõ ùèòîâ ïî 10 ñëîåâèù
è ïîäñ÷èòûâàòü íà 10 ïîïåðå÷íûõ ñðåçàõ êàæäîãî òàëëîìà ñ ïîìîùüþ ìèêðîñêîïà
äîëþ ïîâðåæäåííûõ âîäîðîñëåâûõ êëåòîê, à òàêæå îïðåäåëèòü ñîäåðæàíèå íåñêîëü-
êèõ ýëåìåíòîâ â êàæäîì ñëîåâèùå. Ê ñîæàëåíèþ, èç-çà âàíäàëèçìà îòäåëüíûõ ïðåä-
ñòàâèòåëåé íàñåëåíèÿ ãîðîäà è îáëàñòè áîëüøèíñòâî ùèòîâ ñ òðàíñïëàíòàòàìè áûëî
äîâîëüíî áûñòðî óíè÷òîæåíî. Äîëüøå äðóãèõ (îêîëî 8 ìåñÿöåâ) ýêñïîíèðîâàëèñü
ñëîåâèùà â öåíòðå ãîðîäà, âî äâîðå çäàíèÿ áûâøåãî ìóçåÿ Ì.È.Êàëèíèíà ìåæäó
Áèáëèîòåêîé èì. Â.È.Ëåíèíà è Áîðîâèöêîé áàøíåé Êðåìëÿ. Áîëåå 4 ìåñÿöåâ ýêñïî-
íèðîâàëèñü òàëëîìû â ìàññèâå Ëåñíîé îïûòíîé äà÷è ÒÑÕÀ ïðèìåðíî â 9 êì íà ÑÇ
îò Êðåìëÿ. Èç-çà âàíäàëèçìà íåóäà÷åé çàêîí÷èëñÿ è ýêñïåðèìåíò ñ òðàíñïëàíòàöè-
åé ëèøàéíèêîâ íà òåððèòîðèþ Ìîñêâû è ó À.Â. Ï÷åëêèíà (http://
www.lichenhouse.narod.ru/000/index.htm)

3.2.2. Îñîáåííîñòè ðàñïðîñòðàíåíèÿ ëèøàéíèêîâ â ãîðîäå
Ìîñêâà â 1988–1991 ãã.

Â ïðåäåëàõ ÌÊÀÄ ìíîþ â 1988–1991 ãã áûëî îáñëåäîâàíî 908 êâàäðàòîâ (Áÿç-
ðîâ, 1994). Íà äåðåâüÿõ (êîðà, äðåâåñèíà) áûëè âñòðå÷åíû ïðåäñòàâèòåëè 43 âèäîâ
ëèøàéíèêîâ (òàáë. 3.1). Êðîìå òîãî, îäèí âèä (Cladonia cariosa) áûë îáíàðóæåí íà
íàðóøåííîé ïîâåðõíîñòè ïî÷âû, à òðè âèäà (Caloplaca citrina, Lecanora muralis, L.
umbrina) – íà íàäãðîáíûõ ïëèòàõ ñòàðûõ ìîíàñòûðñêèõ êëàäáèù è íà ïàìÿòíèêàõ
äâîðöîâûõ ïàðêîâ. Äâàäöàòü èç ýòèõ âèäîâ ðàíåå äëÿ òåððèòîðèè Ìîñêâû â ïðåäå-
ëàõ ÌÊÀÄ íå óêàçûâàëèñü.

Â 1988–1991 ãã. íå óäàëîñü îáíàðóæèòü ïðåäñòàâèòåëåé 53 èç 81 âèäîâ, ðàíåå
îòìå÷àâøèõñÿ íà òåððèòîðèè Ìîñêâû â ïðåäåëàõ ÌÊÀÄ è ïåðå÷èñëåííûõ â ïðåäû-
äóùåì (3.1) ïàðàãðàôå, ò.å.65%. Ñîâñåì íå âñòðåòèëèñü ëèøàéíèêè òàêèõ æèçíåí-
íûõ ôîðì êàê ëèñòîâàòûå øèðîêîëîïàñòíûå ðèçîèäàëüíûå, áîðîäàâ÷àòî- èëè ÷å-
øóé÷àòî-êóñòèñòûå êóñòèñòî-ðàçâåòâëåííûå, ëèñòîâàòî-êóñòèñòûå ïîâèñàþùèå,
êóñòèñòûå ïðÿìîñòîÿ÷èå. Èñ÷åçëî òðè ÷åòâåðòè âèäîâ êóñòèñòûõ ïîâèñàþùèõ ëè-
øàéíèêîâ. Åñëè ñëîåâèùà ðÿäà âèäîâ, âîçìîæíî, áûëè ìíîþ ïðîïóùåíû (Cladonia
macilenta, C. pyxidata, C. subulata), òî îòñóòñòâèå îñòàëüíûõ âèäîâ ïðåäñòàâëÿåòñÿ
çàêîíîìåðíûì. Ïðàêòè÷åñêè âñå ñáîðû ëèøàéíèêîâ íà îáñëåäîâàííîé òåððèòîðèè
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Òàáëèöà  3.1. Âñòðå÷àåìîñòü (%  êâàäðàòîâ îò îáùåãî ÷èñëà êâàäðàòîâ) ëèøàé-
íèêîâ â ïðåäåëàõ Ìîñêîâñêîé êîëüöåâîé àâòîäîðîãè (ÌÊÀÄ),  Îêðóæíîé  æåëåçíîé
äîðîãè (ÎÆÄ), Ñàäîâîãî êîëüöà (ÑÊ) è Áóëüâàðíîãî  ïîëóêîëüöà (ÁÊ), Öåíòðàëüíî-
ãî (Ö), Ñåâåðî-Çàïàäíîãî (ÑÇ), Ñåâåðíîãî (Ñ), Ñåâåðî-Âîñòî÷íîãî (ÑÂ), Âîñòî÷íî-
ãî (Â), Þãî-Âîñòî÷íîãî (ÞÂ), Þæíîãî (Þ), Þãî-Çàïàäíîãî (ÞÇ) àäìèíèñòðà-
òèâíûõ îêðóãîâ Ìîñêâû â 1988–1991 ãã.

Âèä ÌÊÀÄ ÎÆÄ ÑÊ ÁÊ Ö ÑÇ Ñ ÑÂ Â ÞÂ Þ ÞÇ Ç 
Caloplaca cerina  1.5 - - - - 1.3 - 2.0 5.6 - 0.8 - 3.3 
C. citrina  1.5 0.5 - - 1.5 - - 1.0 0.8 - 0.8 - - 
C. holocarpa  1.8 - - - - - - 1.0 7.4 - - 2.1 3.3 
Candelariella vitellina  3.2 0.4 - - - 1.3 - 3.0 1.4 0.8 3.2 5.4 11.5 
Cetraria sepincola ** 2.6 0.4 - - - 7.4 - 2.0 2.2 - 0.8 3.2 5.5 
Cladonia caespitica ** 0.1 - - - - - - -  - 0.8 - - 
C. cariosa  0.1 0.4 - - - - - - 0.8 - - - - 
C. chlorophaea  2.9 - - - - 3.7 9.3 1.0 7.4 0.8 0.8 - 0.8 
C. coniocraea  17.4 7.7 - - - 21.7 7.2 13.6 40.2 9.1 6.9 24.8 19.7 
C. digitata ** 0.9 0.4 - - - - - 1.0 5.6 - - - - 
C. fimbriata  12.2 - - - - 16.6 7.2 10.8 30.0 5.9 3.2 14.4 13.6 
C. ochrochlora ** 1.2 - - - - 4.8 - - - - 3.2 - 3.3 
Evernia prunastri  0.2 - - - - 1.3 - - - - - - 0.8 
Graphis scrpta** 0.1 - - - - - - - - - - 1.0 - 
Hypocenomyce scalaris ** 3.4 0.4 - - - 2.6 - 4.0 14.0 3.4 - - 0.8 
Hypogymnia physodes  25.7 15.0 - - 2.9 46.5 22.8 22.9 42.1 12.8 11.1 33.3 30.6 
Lecanora allophana  0.2 - - - - - - - - - - 2.1 - 
L. hagenii ** 8.4 4.7 - - 2.9 3.7 7.2 6.0 5.6 0.8 9.4 11.4 21.0 
L. muralis ** 1.5 0.5 - - 1.5 - - 0.8 0.8 - 0.8 - - 
L. piniperda   0.7 - - - - 4.8 - 2.0 - - - - 0.8 
L. symmicta  0.7 0.9 - - - 1.5 5.0 - - - - - - 
L. umbrina 1.5 0.5 - - 1.5 - - 1.0 0.8 - 0.8 - - 
L. varia  8.4 4.7 - - 2.9 3.5 6.9 5.7 5.3 0.8 9.1 11.1 20.9 
Lecidea erythrophaea ** 1.8 0.9 - - - 1.5 - - - - 2.6 5.0 5.2 
Lecidella euphorea  0.2 - - - - - - - - - - 2.0 - 
Lepraria incana  9.1 - - - - 10.5 4.0 5.7 14.0 5.0 6.5 15.1 12.7 
Melanelia  exasperata ** 0.2 - - - - 1.5 - - - - - - 1.6 
M. exasperatula ** 0.1 - - - - - - - - - 0.8 - - 
Opegrapha atra ** 10.0 0.4 - - - 7.0 1.0 4.0 20.0 - 6.5 17.2 19.7 
O. rufescens**                      0.8 1.3 - - - - 2.0 1.0 11.0 3.4 - - - 
Parmelia sulcata            38.8 23.6 3.2 - 10.3 53.5 36.6 35.5 55.3 18.4 22.2 45.4 49.2 
Parmeliopsis ambigua      2.6 - - - - 12.8 - - 5.9 - - 3.0 4.5 
P. hyperopta       0.2 0.9 - - - - 2.0 - - - - - - 
Phaeophyscia ciliata   0.7 - - - - 2.5 - 1.0 - - - - 2.2 
P. nigricans**  1.2 0.9 - - 1.5 - 1.0 2.0 - - 1.6 - 3.0 
P. orbicularis  47.4 38.2 35.5 58.3 41.2 67.5 42.8 50.5 43.5 24.0 36.0 54.5 68.7 
Physcia aipolia  0.4 - - - - 1.3 - - - - - 2.0 0.8 
P. caesia**                0.1 - - - - - - - - - 0.8 - - 
P. stellaris             54.7 21.5 - - 16.2 73.5 31.8 39.0 66.4 26.5 53.0 74.0 83.6 
P. tribacia                   0.8 - - - - 1.5 - - - - 0.8 - 5.2 
Physconia grisea                  1.4 1.3 - - 1.5 1.5 4.0 3.0 - - 0.8 - 3.7 
Scoliciosporum 
chlorococcum**  

38.4 16.0 - - 5.9 52.5 26.0 35.7 29.6 7.2 34.6 77.7 68.7 

Tuckermanopsis  
chlorophylla** 

0.3 - - - - 1.3 1.1 2.0 - - - - - 

Vulpicida pinastri  7.9 2.6 - - - 8.4 - 6.0 13.5 1.6 2.0 22.2 12.0 
Xanthoria fallax**             0.3 - - - - - - - 1.5 - - - 0.8 
X. parietina                           6.6 0.4 - - - 3.8 - 4.0 14.0 0.8 4.0 7.2 16.6 
X. polycarpa               0.3 - - - - 1.5 - - - - 0.8 - 1.6 
Âñòðå÷àåìîñòü âñåõ 
âèäîâ 

67.0 46.8 38.7 58.3 45.6 89.3 55.8 59.8 79.0 31.3 64.8 91.9 84.7 

×èñëî âèäîâ 47 25 2 1 10 31 18 29 27 16 29 22 32 
 Ïðèìå÷àíèå: ** – âèäû,  ðàíåå 1988–1991 ãã. íå óêàçûâàåìûå äëÿ òåððèòîðèè Ìîñêâû
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Ìîñêâû, èñêëþ÷àÿ äàííûå íà÷àëà 1980-õ (Ñëóêà, Àáðàìîâà, 1984; Áóòêåâè÷, 1985),
îòíîñÿòñÿ ê 19 è íà÷àëó 20 ñòîëåòèé. Ìåñòíîñòè, ãäå êîëëåêöèîíèðîâàëèñü ëèøàé-
íèêè (Êóíöåâî, Ïåòðîâñêî-Ðàçóìîâñêîå, Òðîèöêîå, Öàðèöûíî, Ïåòðîâñêèé ïàðê,
Ñîêîëüíèêè è äð.), â òî âðåìÿ â ÷åðòó ãîðîäà íå âõîäèëè èëè áûëè åãî ñàìûìè äàëü-
íèìè îêðàèíàìè. Çäåñü åùå ìîæíî áûëî íåðåäêî âñòðåòèòü ñòàðûå íå âûòîïòàííûå
åñòåñòâåííûå ëåñà. Íàïðèìåð, ñóäÿ ïî ýòèêåòêàì îäíîãî èç îñíîâíûõ êîëëåêòîðîâ
ìîñêîâñêèõ ëèøàéíèêîâ È.Ï. Ïåòðîâà (çíà÷èòåëüíåéøàÿ ÷àñòü åãî ñáîðîâ õðàíèòñÿ
â ãåðáàðèè ÌÃÓ), â 1910 ã. ó Õîäûíñêîãî ïîëÿ íàõîäèëñÿ ñîñíîâûé áîð, â íàïî÷âåí-
íîì ïîêðîâå êîòîðîãî áûëà îáèëüíî ïðåäñòàâëåíà Cetraria islandica, ìîæíî áûëî
âñòðåòèòü Dibaes baeomyces = (Baeomyces roseus). Ñåé÷àñ ýòà òåððèòîðèÿ çàíÿòà
æèëûìè äîìàìè, òîðãîâûìè êîìïëåêñàìè, ñïîðòèâíûìè ñîîðóæåíèÿìè, à ðàíåå çäåñü
áûë àýðîäðîì. Íàñåëåíèå Ìîñêâû è ïðèãîðîäîâ áûëî íàìíîãî ìåíüøå, èíäóñòðèà-
ëèçàöèÿ òåððèòîðèè áûëà íå ñòîëü âûñîêà, ïðàêòè÷åñêè îòñóòñòâîâàë àâòîìîáèëü-
íûé òðàíñïîðò è, ñîîòâåòñòâåííî, âñå ñ íèì ñâÿçàííîå (ãóñòàÿ ñåòü äîðîã, ìîáèëü-
íîñòü íàñåëåíèÿ, ãóáèòåëüíûå âûõëîïû äâèãàòåëåé, íåôòåïåðåðàáàòûâàþùèé çà-
âîä, è ìíîãîå äð.). Èíîé áûë îáðàç æèçíè, èíûì áûëî îòíîøåíèå ê ïðèðîäå. Ïîýòî-
ìó ñ óäèâëåíèåì óçíàåøü î íàõîäêàõ â íàøè äíè ïðåäñòàâèòåëåé òàêèõ çàìåòíûõ
íàïî÷âåííûõ ìàêðîëèøàéíèêîâ êàê âèäû ðîäîâ Cladina, Peltigera èëè âèä Cetraria
islandica, ïîñêîëüêó âî ìíîãèõ ëåñíûõ ó÷àñòêàõ, âèäèìî, íåò êâàäðàòíîãî äåöèìåò-
ðà, ïî êîòîðîìó áû íå ñòóïàëà íîãà ÷åëîâåêà, à âûòàïòûâàíèå, êàê áûëî ïîêàçàíî
ðàíåå (1.14) âåñüìà íåãàòèâíî äåéñòâóåò íà ëèøàéíèêè. Îòñóòñòâèå íîðìàëüíî ðàç-
âèòûõ ñëîåâèù ýïèôèòíûõ ëèøàéíèêîâ ðîäîâ Bryoria, Usnea è ðÿäà äðóãèõ ñâÿçàíî
ñ ñèëüíûì çàãðÿçíåíèåì âîçäóøíîãî áàññåéíà ñòîëèöû, ïîñêîëüêó ïðåäñòàâèòåëè
ýòèõ ðîäîâ îòðèöàòåëüíî ðåàãèðóþò äàæå íà íåçíà÷èòåëüíóþ ïðèìåñü â âîçäóõå
òàêèõ çàãðÿçíèòåëåé êàê äâóîêèñü ñåðû, îêñèäû àçîòà, óãëåðîäà è äðóãèå. È, êîíå÷-
íî æå, êàê ïðè÷èíó èñ÷åçíîâåíèÿ ìíîãèõ âèäîâ ëèøàéíèêîâ ñëåäóåò íàçâàòü óíè÷-
òîæåíèå èõ ìåñòîîáèòàíèé, çàñòðîéêó îáøèðíûõ ïëîùàäåé æèëûìè äîìàìè, ïðåä-
ïðèÿòèÿìè, ïðîêëàäêó äîðîã è äð. Ïðîöåññ ýòîò ïðîäîëæàåòñÿ è íûíå.

Â ïðåäåëàõ ÌÊÀÄ â 1988–1991 ãã. ëèøàéíèêè áûëè íàéäåíû â 609 êâàäðàòàõ,
÷òî ñîñòàâëÿëî ïðèìåðíî 67% îò èõ îáùåãî ÷èñëà (òàáë. 3.1). Âñòðå÷àåìîñòü ïðåä-
ñòàâèòåëåé êîíêðåòíûõ âèäîâ ãîðàçäî ìåíüøå: Physcia stellaris çàôèêñèðîâàíà â 497
êâàäðàòàõ, à Cladonia cariosa íà ïî÷âå, Evernia prunastri, Graphis scripta è ðÿä äðó-
ãèõ íà äåðåâüÿõ è êóñòàðíèêàõ – âñåãî ëèøü â 1–2 êâàäðàòàõ (òàáë. 3.1). Ñðåäíåå
÷èñëî âèäîâ ëèøàéíèêîâ â êâàäðàòå íåñêîëüêî áîëåå òðåõ ïðè âàðüèðîâàíèè ýòîãî
ïîêàçàòåëÿ îò ïîëíîãî èõ îòñóòñòâèÿ äî 18 âèäîâ íà äåðåâüÿõ Ôèëåâñêîãî ïàðêà íà
ñêëîíå ïðàâîãî áåðåãà Ìîñêâû=ðåêè, îäíàêî òðåòü òåððèòîðèè ãîðîäà ïðèõîäèòñÿ
íà êâàäðàòû ñ 1–3 âèäàìè (ðèñ. 3.1).

Ïî ìåðå óäàëåíèÿ îò öåíòðà ãîðîäà âèäîâîå ðàçíîîáðàçèå ëèøàéíèêîâ óâåëè÷è-
âàëîñü. Òàê, â ïðåäåëàõ Áóëüâàðíîãî ïîëóêîëüöà âñòðå÷åí ïðåäñòàâèòåëü îäíîãî âèäà
(Phaeophyscia orbicularis), â ïðåäåëàõ Ñàäîâîãî êîëüöà – 2 âèäà (ïëþñ Parmelia
sulcata), à â ïðåäåëàõ Ìîñêîâñêîé îêðóæíîé æåëåçíîé äîðîãè – 25 âèäîâ (òàáë. 3.1).
Â òî æå âðåìÿ íà íåêîòîðûõ îêðàèíàõ ãîðîäà (Êàïîòíÿ, Áðàòååâî, Äåãóíèíî) ýïè-
ôèòíûå ëèøàéíèêè òîãäà îòñóòñòâîâàëè. Â ñåâåðíîé è þæíîé ïîëîâèíàõ ãîðîäà
îòìå÷åíî ïî 40 âèäîâ ëèøàéíèêîâ, âñòðå÷åííûõ â 68 è 66% êâàäðàòîâ ñîîòâåòñòâåí-
íî. Áîëåå çàìåòíû ðàçëè÷èÿ ìåæäó çàïàäíîé è âîñòî÷íîé ÷àñòÿìè ãîðîäà – 42 âèäà
â 78% êâàäðàòîâ â çàïàäíîé è 33 âèäà â 56% êâàäðàòîâ â âîñòî÷íîé. Â ñåâåðî-çàïàä-
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Ðèñ.3.1. ×èñëî âèäîâ ýïèôèòíûõ ëèøàéíèêîâ â êâàäðàòå â 1988–1991 ãã. (âñëåä çà
îáîçíà÷åíèåì àäìèíèñòðàòèâíîãî îêðóãà â ñêîáêàõ ñðåäíåå ÷èñëî âèäîâ â êâàäðà-
òå; â Öåíòðàëüíîì îêðóãå ñðåäíåå ÷èñëî âèäîâ â êâàäðàòå 0.8; äëÿ âñåé òåððèòî-
ðèè ãîðîäà ñðåäíåå ÷èñëî âèäîâ â êâàäðàòå – 3.2);  à – ñòîðîíà êâàäðàòà 1 êì.

          5 7 6 4 6                

         0 2 7 4 3 9 9 6              

        0 0 2 0 2 0 2 0 0 6 6 3 3 3         

    5 4 6 7 0 0 0 0 0 0 1 0 0 0 2 0 8 8 7        

   5 5 5 3 5 5 0 0 0 0 0 1 0 0 0 4 3 3 0 13 10       

  6 6 2 3 0 0 2 3 3 2 0 0 0 0 0 3 2 0 5 4 10 11 14      

  6 2 0 3 3 5 3 0 0 0 0 0 0 0 3 3 8 10 4 3 10 10 8 13     

  7 2 1 2 3 2 3 7 0 0 0 1 0 4 7 4 0 0 8 3 11 12 13 14 14    

  3 2 4 3 4 2 1 7 1 0 0 0 4 6 4 0 0 4 7 8 12 8 12 12 9 14   

  1 1 1 2 7 7 0 1 2 7 2 0 4 5 4 2 0 4 5 3 6 11 12 10 10 11 9  
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íîì ñåêòîðå ãîðîäà îáíàðóæåíî 34 âèäà, âñòðå÷àåìîñòü 70%, â þãî-çàïàäíîì ñåêòî-
ðå – 32 âèäà, âñòðå÷àåìîñòü 86%; ïî 29 âèäîâ â ñåâåðî-âîñòî÷íîì è þãî-âîñòî÷íîì
ñåêòîðàõ, âñòðå÷àåìîñòü 65% è 49%, ñîîòâåòñòâåííî. Ñðåäè àäìèíèñòðàòèâíûõ îê-
ðóãîâ ãîðîäà íàèìåíüøåå ÷èñëî âèäîâ ëèøàéíèêîâ áûëî âñòðå÷åíî â Öåíòðàëüíîì
(10 âèäîâ), Þãî-Âîñòî÷íîì (16) è Ñåâåðíîì (18), òîãäà êàê â Çàïàäíîì (32) è Ñåâå-
ðî-Çàïàäíîì (31) ÷èñëî âèäîâ â 2–3 ðàçà áûëî âûøå (òàáë. 3.1). Ïðè ýòîì ñëåäóåò
îòìåòèòü, ÷òî ïîêàçàòåëü âèäîâîãî ðàçíîîáðàçèÿ Öåíòðàëüíîãî îêðóãà “óëó÷øåí”
òåððèòîðèåé Ëóæíèêîâ. Òàêèì îáðàçîì, ïî ñîñòîÿíèþ íà íà÷àëî 1990-õ ãîäîâ, þãî-
âîñòî÷íàÿ ÷àñòü ãîðîäà (îò øîññå Ýíòóçèàñòîâ äî Âàðøàâñêîãî), à òàêæå òåððèòî-
ðèÿ â ïðåäåëàõ Ñàäîâîãî êîëüöà è ïðèìûêàþùèõ ê íåìó êâàðòàëîâ áûëè íàèìåíåå
áëàãîïðèÿòíû äëÿ ïîñåëåíèÿ ëèøàéíèêîâ.

Íàèáîëåå ïðèãîäíûìè äëÿ ëèøàéíèêîâ â ãîðîäå òåððèòîðèè â òå ãîäû áûëè ñî-
õðàíèâøèåñÿ êðóïíûå ëåñíûå ìàññèâû. Ñåðåáðÿíûé áîð ñ Ôèëåâñêèì ïàðêîì, Ëî-
ñèíûé îñòðîâ, Áèòöåâñêèé ëåñîïàðê âûäåëÿëèñü îòíîñèòåëüíî áîëüøèì âèäîâûì
ðàçíîîáðàçèå ðàñòóùèõ íà äåðåâüÿõ ëèøàéíèêîâ (Áÿçðîâ, 1994). Ýòè åñòåñòâåííûå
ëåñíûå ìàññèâû ìîæíî íàçâàòü ñâîåîáðàçíûìè ðåôóãèóìàìè ýïèôèòíîé ëèõåíî-
áèîòû, ãäå åùå â îñîáûõ ìèêðîìåñòîîáèòàíèÿõ ñóùåñòâîâàëè óñëîâèÿ äëÿ ñîõðàíå-
íèÿ â ÷åðòå ãîðîäà ïðåäñòàâèòåëåé ðÿäà âèäîâ ëèøàéíèêîâ: Graphis scripta, Evernia
prunastri, Melanelia exasperata è íåêîòîðûõ äð. Îòñþäà æå, â ñëó÷àå óëó÷øåíèÿ ñî-
ñòîÿíèÿ âîçäóøíîãî áàññåéíà â ãîðîäå, ëèøàéíèêè ìîãëè ïðîäâèíóòüñÿ â ðàéîíû,
ðàñïîëîæåííûå áëèæå ê öåíòðó ãîðîäà. Òàêîãî ðîäà ïîäâèæêè áûëè çàôèêñèðîâàíû
â Ëîíäîíå, Ïàðèæå óæå ÷åðåç íåñêîëüêî ëåò ïîñëå ââåäåíèå â äåéñòâèå çàêîíîâ,
íàïðàâëåííûõ íà óëó÷øåíèå ñîñòîÿíèÿ âîçäóøíîãî áàññåéíà (Hawksworth, McManus,
1989; Letrouit-Galinou et al., 1992).

3.2.3. Êàðòîñõåìû çàãðÿçíåíèÿ âîçäóõà â ãîðîäå, ñîñòàâëåííûå
íà îñíîâå îñîáåííîñòåé ðàñïðîñòðàíåíèÿ ýïèôèòíûõ

ëèøàéíèêîâ â 1988-1991 ãã.

Ðåçóëüòàòû êàðòîãðàôèðîâàíèÿ ðàñïðîñòðàíåíèÿ ýïèôèòíûõ ëèøàéíèêîâ ïî êâàä-
ðàòàì 1 � 1 êì ñòàëè îñíîâîé äëÿ ñîñòàâëåíèÿ êàðòîñõåì, îòðàæàþùèõ ýêîëîãè÷åñ-
êóþ ñèòóàöèþ íà òåððèòîðèè ãîðîäà, ãëàâíûì îáðàçîì êà÷åñòâî âîçäóøíîãî áàñ-
ñåéíà. Òåððèòîðèÿ Ìîñêâû â ýòîì îòíîøåíèè ìîæåò àíàëèçèðîâàòüñÿ êàê íà ðåãèî-
íàëüíîì, òàê è íà ëîêàëüíîì óðîâíÿõ. Â ïåðâîì ñëó÷àå Ìîñêâà, ñ îäíîé ñòîðîíû,
âûñòóïàåò êàê åäèíûé êðóïíåéøèé èñòî÷íèê çàãðÿçíåíèÿ äëÿ ïðèëåãàþùèõ ê íåé
ðàéîíîâ, âîçäåéñòâèå êîòîðîãî ïðîñòèðàåòñÿ íà íåñêîëüêî äåñÿòêîâ êèëîìåòðîâ îò
ãîðîäà â òîëùå âîçäóõà äî 200 ì îò ïîâåðõíîñòè (Îáóõîâ,1982 ), ñ äðóãîé – åå îá-
øèðíàÿ ïëîùàäü ïîäâåðæåíà âëèÿíèþ òðàíñãðàíè÷íîãî ïåðåíîñà, ãëàâíûì îáðà-
çîì ñ çàïàäà è ñåâåðî-çàïàäà. Â ëîêàëüíîì àñïåêòå íà òåððèòîðèè Ìîñêâû íåðàâíî-
ìåðíî ðàññðåäîòî÷åíî ìíîæåñòâî èñòî÷íèêîâ çàãðÿçíåíèÿ â âèäå ïðîìûøëåííûõ
îáúåêòîâ ðàçëè÷íîãî íàçíà÷åíèÿ, àâòîòðàíñïîðòà è äð., ñ òîé èëè èíîé ñòåïåíüþ
íàãðóçêè íà îêðóæàþùóþ èõ ãîðîäñêóþ òåððèòîðèþ. Ïîñêîëüêó ðàññòîÿíèÿ ìåæäó
ýòèìè èñòî÷íèêàìè ÷àñòî íåâåëèêî, âî ìíîãèõ ÷àñòÿõ ãîðîäà íàáëþäàåòñÿ ïåðåêðå-
ñòíîå âîçäåéñòâèå íåñêîëüêèõ èñòî÷íèêîâ. Ïðåäñòàâëåííûå çäåñü ìàòåðèàëû êàñà-
þòñÿ ëîêàëüíîãî óðîâíÿ ïðîáëåìû. Ïðè ýòîì ñ÷èòàþ íåîáõîäèìûì îãîâîðèòü, ÷òî
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öåëÿìè ïðîâåäåííîãî ðàñòðîâîãî êàðòîãðàôèðîâàíèÿ ðàñïðîñòðàíåíèÿ ëèøàéíèêîâ
áûëè èçó÷åíèå ñîñòàâà ëèõåíîáèîòû è îñîáåííîñòåé ðàñïðîñòðàíåíèÿ âèäîâ íà
îáñëåäîâàííîé òåððèòîðèè, à íå ñîñòàâëåíèå êàðòû çàãðÿçíåíèÿ âîçäóõà ïî ïðèçíà-
êàì ëèõåíîáèîòû. Â ïîñëåäíåì ñëó÷àå è ìåòîäû ñáîðà ìàòåðèàëà áûëè áû îðèåíòè-
ðîâàíû íà ðåøåíèå ýòîé çàäà÷è. Èäåÿ ïðåîáðàçîâàòü ïîëó÷åííûå äàííûå â êàðòó,
îòðàæàþùóþ ñîñòîÿíèå âîçäóõà, ïîÿâèëàñü ïîçæå, â õîäå îáñóæäåíèÿ ðåçóëüòàòîâ
ðàñòðîâîãî êàðòîãðàôèðîâàíèÿ íà íåñêîëüêèõ íàó÷íûõ ôîðóìàõ.

Ðèñ.3.2. Ñõåìà äåëåíèÿ òåððèòîðèè Ìîñêâû (ìàòåðèàëû 1988–1991 ãã.) ïî ÷èñëó
âèäîâ ýïèôèòíûõ ëèøàéíèêîâ íà 1 êâ. êì:  1 – “ëèøàéíèêîâàÿ ïóñòûíÿ”(0–1 âè-
äîâ), êàòàñòðîôè÷åñêè îïàñíûå ó÷àñòêè; 2 – êðèòè÷åñêè îïàñíûå ó÷àñòêè (2–5
âèäîâ); 3 – êðàéíå îïàñíûå ó÷àñòêè (6–10 âèäîâ); 4 – îïàñíûå ó÷àñòêè (>10 âèäîâ);
à – ñòîðîíà êâàäðàòà 1 êì.
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Ïåðâûì âàðèàíòîì òàêîãî ïðåîáðàçîâàíèÿ ñòàëà ñõåìà (ðèñ. 3.2), ñîñòàâëåííàÿ
íà îñíîâå ñâåäåíèé î ÷èñëå âèäîâ ýïèôèòíûõ ëèøàéíèêîâ â êâàäðàòå-ðàñòðå (Áÿç-
ðîâ, 1996à). Îñíîâàíèåì äëÿ òàêîé ìîäèôèêàöèè áûëè ìíîãî÷èñëåííûå ñâèäåòåëü-
ñòâà î ïðÿìîé ñâÿçè ñíèæåíèÿ âèäîâîãî ðàçíîîáðàçèÿ ýïèôèòíûõ ëèøàéíèêîâ ñ
óâåëè÷åíèåì óðîâíÿ çàãðÿçíåíèÿ âîçäóõà (Wetmore, 1988). Ñõåìà ïîêàçûâàåò, ÷òî
“ëèøàéíèêîâàÿ ïóñòûíÿ” â íà÷àëå 1990-õ ïðîñòèðàëàñü ïî÷òè ñïëîøü ñ ñåâåð-ñåâå-
ðî-çàïàäà ÷åðåç öåíòð, ãäå îíà çàìåòíî ðàñøèðåíà, äî êðàéíåãî þãî-âîñòîêà ãîðîäà.
Íà íåå ïðèõîäèëîñü áîëåå 40% òåððèòîðèè ãîðîäà. ×óòü áîëåå 38% ïëîùàäè çàíè-
ìàëè ó÷àñòêè ñ êðàéíå êðèòè÷åñêèìè óñëîâèÿìè äëÿ ëèøàéíèêîâ, 17% – ñ êðèòè-
÷åñêèìè, è ëèøü 4.5% òåððèòîðèè çàíèìàëè ó÷àñòêè ñ îòíîñèòåëüíî óìåðåííûìè
óñëîâèÿìè äëÿ ëèøàéíèêîâ, ãäå ÷èñëî âèäîâ â êâàäðàòå áîëåå 11. Ïîñëåäíèå áûëè
ñîñðåäîòî÷åíû ãëàâíûì îáðàçîì íà ñåâåðî-âîñòîêå (Ëîñèíûé îñòðîâ), çàïàäå (Ñå-
ðåáðÿíûé áîð, Ôèëè) è þãî-çàïàäå ãîðîäà.

Ñëåäóþùèì øàãîì ïðåîáðàçîâàíèÿ ðåçóëüòàòîâ ðàñòðîâîãî êàðòîãðàôèðîâàíèÿ
ðàñïðîñòðàíåíèÿ ýïèôèòíûõ ëèøàéíèêîâ ñòàëà ñõåìà, ñîñòàâëåííàÿ ñ ó÷åòîì îòíî-
øåíèÿ îòäåëüíûõ âèäîâ ëèøàéíèêîâ ê çàãðÿçíåíèþ (Áÿçðîâ è äð.,1997; Ìàêñèìîâà,
Áÿçðîâ, 2000). Èçâåñòíî, ÷òî ðåàêöèÿ ïðåäñòàâèòåëåé ðàçíûõ âèäîâ íà òàêîå âîçäåé-
ñòâèå äàëåêî íå îäèíàêîâà. Äëÿ íåêîòîðûõ ðåãèîíîâ ðàçðàáîòàíû øêàëû ñ ðàçíûì
÷èñëîì êëàññîâ, ðàíæèðóþùèõ ëèøàéíèêè ïî ÷óâñòâèòåëüíîñòè ê çàãðÿçíåíèþ ñðå-
äû. Èìåþòñÿ îáîáùåíèÿ îïóáëèêîâàííûõ ñâåäåíèé ïî ýòîé ïðîáëåìå (Èíñàðîâà,
Èíñàðîâ,1989; Wirth, 1991). Êàê ïðàâèëî, êîëè÷åñòâåííûå ñâåäåíèÿ î êîíöåíòðàöèè
çàãðÿçíèòåëåé â ñðåäå, õàðàêòåðèçóþùèå øàãè ïðåäëàãàåìûõ øêàë, íå óêàçûâàþò-
ñÿ. Âèäèìî, ðàçðàáîòàòü øêàëó ÷óâñòâèòåëüíîñòè ëèøàéíèêîâ, îðèåíòèðóÿñü íà êîí-
êðåòíûå âåëè÷èíû êîíöåíòðàöèè ðàçíûõ çàãðÿçíèòåëåé â ñðåäå, ïîêà ïðàêòè÷åñêè
íåâîçìîæíî. Ñ îäíîé ñòîðîíû, äåéñòâèå çàãðÿçíèòåëÿ íà îðãàíèçì çàâèñèò îò äðó-
ãèõ ñâîéñòâ ñðåäû, ïðåæäå âñåãî âëàæíîñòè, òåìïåðàòóðû. Ñ äðóãîé – çàãðÿçíèòå-
ëåé ÷ðåçâû÷àéíî ìíîãî, è íàëè÷èå â ñðåäå äðóãèõ òîêñèêàíòîâ ìîæåò êàê óñèëèâàòü
íåãàòèâíîå âîçäåéñòâèå äàííîãî çàãðÿçíèòåëÿ, òàê è îñëàáëÿòü åãî. Ïîýòîìó ïðè
àíàëèçå âèäîâîãî ñîñòàâà âñòðå÷åííûõ íà òåððèòîðèè Ìîñêâû ëèøàéíèêîâ â îòíî-
øåíèè èõ ÷óâñòâèòåëüíîñòè ê çàãðÿçíåíèþ ÿ îðèåíòèðîâàëñÿ íà êà÷åñòâåííóþ ïÿòè-
ðàíãîâóþ øêàëó, áàçèðóÿñü êàê íà ìàòåðèàëàõ óæå öèòèðîâàííûõ îáîáùåíèé, òàê è
îïûòå ìíîãîëåòíåé ðàáîòû àâòîðà â ðàçíûõ ðåãèîíàõ. Ïåðâûé êëàññ ýòîé øêàëû
ñîñòàâèëè âèäû, òîëåðàíòíûå ê âûñîêîìó óðîâíþ çàãðÿçíåíèÿ. Ýòî Lecanora hagenii,
Lepraria incana, Phaeophyscia orbicularis, Physcia stellaris, Scoliciosporum
chlorococcum, Xanthoria parietina. Ïðåäñòàâèòåëè ýòèõ âèäîâ â Ìîñêâå âñòðå÷àëèñü
îòíîñèòåëüíî ÷àñòî è âî âñåõ åå ÷àñòÿõ (òàáë. 3.1). Êî âòîðîìó êëàññó áûëè îòíåñå-
íû âèäû, âûäåðæèâàþùèå äîâîëüíî âûñîêèé óðîâåíü çàãðÿçíåíèÿ. Ýòî Caloplaca
cerina, Candelariella vitellina, Lecanora varia, Parmelia sulcata, Phaeophyscia nigricans,
Physcia tribacia, Physconia grisea, Xanthoria polycarpa. Îíè âñòðå÷àëèñü â ãîðîäå
ðåæå, íî òàêæå âî âñåõ åãî ÷àñòÿõ (òàáë. 3.1). Òðåòèé êëàññ øêàëû îáðàçîâàëè âèäû,
âûäåðæèâàþùèå ñðåäíèé, äîñòàòî÷íî îùóòèìûé óðîâåíü çàãðÿçíåíèÿ. Ýòî Caloplaca
holocarpa, Cladonia coniocraea, C. fimbriata, Hypocenomyce scalaris, Hypogymnia
physodes, Lecanora allophana, L. piniperda, Lecidea erythrophaea,Lecidella euphorea,
Melanelia exasperatula, Phaeophyscia ciliata, Physcia aipolia, P. caesia, Xanthoria fallax.
Èõ ïðåäñòàâèòåëè âñòðå÷àëèñü â Ìîñêâå ðåäêî (òàáë. 3.1). ×åòâåðòûé êëàññ ñîñòà-
âèëè âèäû, âûäåðæèâàþùèå óìåðåííîå çàãðÿçíåíèå. Ýòî Cetraria sepincola, Cladonia
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Ðèñ.3.3. Ñõåìà äåëåíèÿ òåððèòîðèè Ìîñêâû (ìàòåðèàëû 1988–1991 ãã.) ïî ïðèñóò-
ñòâèþ â êâàäðàòå-ðàñòðå ëèøàéíèêîâ îïðåäåëåííîãî êëàññà ÷óâñòâèòåëüíîñòè: 1
– “ëèøàéíèêîâàÿ ïóñòûíÿ”, êàòàñòðîôè÷åñêè îïàñíûå ó÷àñòêè; 2 – êðèòè÷åñêè
îïàñíûå ó÷àñòêè; 3 – êðàéíå îïàñíûå ó÷àñòêè; 4 – îïàñíûå ó÷àñòêè.

caespitica, C. chlorophaea, C. digitata, C. ochrochlora, Evernia prunastri, Graphis scripta,
Lecanora symmicta, Melanelia exasperata, Opegrapha atra, O. rufescens, Parmeliopsis
ambigua, P. hyperopta, Tuckermanopsis chlorophylla, Vulpicida pinastri. Âñòðå÷àëèñü
îíè â ãîðîäå, çà íåêîòîðûì èñêëþ÷åíèåì, åäèíè÷íî (òàáë. 3.1) è ãëàâíûì îáðàçîì â
ëåñîïàðêàõ. Ëèøàéíèêè, ïðåäñòàâëÿþùèå ïÿòûé êëàññ íàèáîëåå ÷óâñòâèòåëüíûõ ê
çàãðÿçíåíèþ âèäîâ, íà îáñëåäîâàííîé òåððèòîðèè ãîðîäà â êîíöå 1980-õ – íà÷àëå
1990-õ ãîäîâ àâòîð íå îáíàðóæèë.
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Ñõåìà äåëåíèÿ ãîðîäà ïî ñòåïåíè çàãðÿçíåíèÿ áûëà ñîñòàâëåíà íà îñíîâå ïðè-
ñóòñòâèÿ â êâàäðàòå ëèøàéíèêîâ îïðåäåëåííîãî êëàññà ÷óâñòâèòåëüíîñòè èëè òîëå-
ðàíòíîñòè (ðèñ. 3.3). “Ëèøàéíèêîâàÿ ïóñòûíÿ”, ò. å. ó÷àñòêè, ãäå ëèøàéíèêè îòñóò-
ñòâóþò, îòðàæàëà ðàéîíû ãîðîäà ñ îïàñíî âûñîêèì óðîâíåì çàãðÿçíåíèÿ. Îíà â òå
ãîäû çàíèìàëà ïî÷òè 33% ïëîùàäè Ìîñêâû. Ó÷àñòêè, ãäå áûëè ïðåäñòàâëåíû èñ-
êëþ÷èòåëüíî ëèøàéíèêè ïåðâîãî êëàññà, ò.å. íàèáîëåå òîëåðàíòíûå ê çàãðÿçíåíèþ
âèäû, îòðàæàþò î÷åíü âûñîêèé óðîâåíü çàãðÿçíåíèÿ. Îíè çàíèìàëè îêîëî 25% òåð-
ðèòîðèè ãîðîäà, ñðåäíåå ÷èñëî âèäîâ â êâàäðàòå 2.5. Ó÷àñòêè, ãäå íàðÿäó ñ ïðåäñòà-
âèòåëÿìè ïåðâîãî êëàññà áûëè îòìå÷åíû ëèøàéíèêè òàêæå è âòîðîãî êëàññà ÷óâ-
ñòâèòåëüíîñòè, íî îòñóòñòâîâàëè âèäû òðåòüåãî è ÷åòâåðòîãî, îòðàæàþò ðàéîíû ñ
âûñîêèì óðîâíåì çàãðÿçíåíèÿ. Ýòî ïî÷òè 13% ïëîùàäè ãîðîäà, ñðåäíåå ÷èñëî âè-
äîâ â êâàäðàòå çäåñü îêîëî 4. Ñëåäóþùèé âûäåë íà ñõåìå âêëþ÷èë êâàäðàòû, â êîòî-
ðûõ îòìå÷åíû âèäû òðåòüåãî êëàññà ÷óâñòâèòåëüíîñòè âìåñòå ñ ïðåäñòàâèòåëÿìè
ïåðâîãî è âòîðîãî, íî îòñóòñòâîâàëè ëèøàéíèêè ÷åòâåðòîãî êëàññà. Îí îòðàæàåò
ó÷àñòêè ñî ñðåäíèì óðîâíåì çàãðÿçíåíèÿ. Íà íèõ ïðèõîäèëîñü òàêæå îêîëî 13%
ïëîùàäè ïðè ñðåäíåì ÷èñëå âèäîâ â êâàäðàòå 5.4. Ïîñëåäíèé âûäåë âêëþ÷àë êâàä-
ðàòû ñ ïðåäñòàâèòåëÿìè íàèáîëåå ÷óâñòâèòåëüíûõ ê çàãðÿçíåíèþ ñðåäè îáíàðóæåí-
íûõ òîãäà â ãîðîäå âèäîâ ëèøàéíèêîâ. Îí îòðàæàåò ó÷àñòêè ñ óìåðåííûì çàãðÿçíå-
íèåì. Íà íèõ ïðèõîäèëîñü áîëåå 16% òåððèòîðèè ãîðîäà, ñðåäíåå ÷èñëî âèäîâ â
êâàäðàòå 9. Ïîñêîëüêó íà îáñëåäîâàííîé òåððèòîðèè íå áûëè îáíàðóæåíû íàèáîëåå
÷óâñòâèòåëüíûå ê çàãðÿçíåíèþ âèäû ëèøàéíèêîâ, ìîæíî áûëî äîñòàòî÷íî óâåðåí-
íî êîíñòàòèðîâàòü îòñóòñòâèå â ãîðîäå ó÷àñòêîâ ñ íîðìàëüíûì ÷èñòûì âîçäóõîì,
ïîýòîìó äëÿ åãî õàðàêòåðèñòèêè ñëåäîâàëî èñêàòü ýïèòåòû íå äëÿ ñòåïåíè ÷èñòîòû,
à äëÿ ñòåïåíè çàãðÿçíåíèÿ. Ýòîò âûâîä ïîäòâåðæäàëè è òðåâîæíûå ñòàòèñòè÷åñêèå
äàííûå î ïîâûøåííîì óðîâíå çàáîëåâàíèÿ ó íàñåëåíèÿ ãîðîäà îðãàíîâ äûõàíèÿ,
÷óâñòâ, à òàêæå ñòàáèëüíî âûñîêàÿ çàáîëåâàåìîñòü ðàêîì, ÷òî ñâÿçûâàþò ñ ñèëüíûì
çàãðÿçíåíèåì ñðåäû (Àêñåíîâà è äð.,1997; Ï÷åëêèí, 2006).

Ñîñòàâëåííûå è ïîêàçàííûå âûøå îöåíî÷íûå êàðòîñõåìû ñîñòîÿíèÿ âîçäóõà
îñíîâûâàëèñü ëèøü íà íàëè÷èè ëèáî îãîâîðåííîãî ÷èñëà âèäîâ, ëèáî ïðèñóòñòâèÿ
îäíîãî èëè áîëåå ïðåäñòàâèòåëåé âèäîâ îïðåäåëåííîãî êëàññà òîëåðàíòíîñòè è íå
ó÷èòûâàëè ñòåïåíü èõ ðàçâèòèÿ, îñîáåííîñòè ðàñïðîñòðàíåíèÿ, ýêîëîãè÷åñêîå ñâî-
åîáðàçèå òåððèòîðèè. Äëÿ óñòðàíåíèÿ íàçâàííûõ íåäîñòàòêîâ àâòîð (Áÿçðîâ, 1998,
1999) ïðåäëîæèë ïðåîáðàçîâàíèå ðàñòðîâûõ êàðò ðàñïðîñòðàíåíèÿ ýïèôèòíûõ ëè-
øàéíèêîâ íà êîíêðåòíîé òåððèòîðèè íà îñíîâå Èíäåêñà ðàçâèòèÿ ýïèôèòíûõ ëè-
øàéíèêîâ (ÈÐÝË-IDEL), îïðåäåëÿåìîãî äëÿ êàæäîãî êâàäðàòà (ïîäðîáíåå îá ýòîì
èíäåêñå ñì.: Áÿçðîâ, 2002).. ×åì âûøå çíà÷åíèå ÈÐÝË, òåì áîëåå áëàãîïðèÿòíà ýêî-
ëîãè÷åñêàÿ ñèòóàöèÿ íà ó÷àñòêå.

Çíà÷åíèå ÈÐÝË ðàñòðà âàðüèðîâàëî â ãîðîäå îò 0 äî 182 ïðè ñðåäíåé âåëè÷èíå
ïî îòíîøåíèþ êî âñåé òåððèòîðèè 31 (ðèñ. 3.4).

Ïîëó÷åííûå äëÿ Ìîñêâû èíòåãðèðîâàííûå äàííûå ñòàëè îñíîâîé äëÿ ñîçäàíèÿ
êàðòîñõåìû ýêîëîãè÷åñêîé ñèòóàöèè â ãîðîäå (ðèñ. 3.5). Ïî÷òè 40% òåððèòîðèè ãî-
ðîäà â ïðåäåëàõ ÌÊÀÄ ïðèõîäèëîñüÿ íà ó÷àñòêè ñ î÷åíü âûñîêèì óðîâíåì çàãðÿç-
íåíèÿ (ÈÐÝË = 0–10). Ýïèôèòíûå ëèøàéíèêè íà áîëüøåé ÷àñòè ýòîãî âûäåëà òîãäà
íå âñòðå÷àëèñü èëè æå ýòî áûëè ñëàáîðàçâèòûå îäèíî÷íûå ýêçåìïëÿðû Phaeophyscia
orbicularis èëè Physcia stellaris. Ôàêòè÷åñêè ýòî “ëèøàéíèêîâàÿ ïóñòûíÿ” â ãîðîäå,
êîòîðàÿ øèðîêîé ïîëîñîé ïðîñòèðàëàñü ñ ñåâåðî-çàïàäà íà þãî-âîñòîê ñ íåêîòîðûì
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Ðèñ. 3.4.  Ðàñïðåäåëåíèå âåëè÷èí èíäåêñà ðàçâèòèÿ ýïèôèòíûõ ëèøàéíèêîâ (ÈÐÝË) â
Ìîñêâå (ìàòåðèàëû 1988–1991 ãã.). Â ñêîáêàõ  çà îáîçíà÷åíèåì îêðóãà ïðèâåäåíà ñðåä-
íÿÿ  äëÿ îêðóãà âåëè÷èíà èíäåêñà îäíîãî ðàñòðà; â Öåíòðàëüíîì îêðóãå – 7, äëÿ âñåé
òåððèòîðèè ãîðîäà – 31; óòîëùåííûå ëèíèè – ãðàíèöû òðàíñåêò, ïðåäëîæåííûõ
äëÿ ïîñòîÿííûõ íàáëþäåíèé ÷åðåç êàæäûå 5 ëåò; à – ñòîðîíà êâàäðàòà 1 êì.
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Ðèñ. 3.5. Ñõåìà äåëåíèÿ òåððèòîðèè Ìîñêâû ïî âåëè÷èíå Èíäåêñà ðàçâèòèÿ ýïè-
ôèòíûõ ëèøàéíèêîâ (ÈÐÝË) â êâàäðàòå (ìàòåðèàëû 1988–1991 ãã.): 1 – êàòàñò-
ðîôè÷åñêè îïàñíûå äëÿ ëèøàéíèêîâ ó÷àñòêè  (ÈÐÝË = 0–10);  2 – êðèòè÷åñêè îïàñ-
íûå ó÷àñòêè (ÈÐÝË = 11–30); 3 – êðàéíå îïàñíûå ó÷àñòêè (ÈÐÝË = 31–70); 4 –
îïàñíûå ó÷àñòêè  (ÈÐÝË = 71–150);  à – ñòîðîíà êâàäðàòà 1 êì.

ðàñøèðåíèåì â öåíòðå ãîðîäà. Îíà âêäþ÷àëà ãëàâíûì îáðàçîì òåððèòîðèè, çàíèìà-
åìûå êðóïíûìè ïðîìçîíàìè èëè íàõîäÿùèìèñÿ ïîä âëèÿíèåì ïîñëåäíèõ. Ìíîãèå
èç íèõ ðàñïîëîæåíû â äîëèíå ð. Ìîñêâû îò Áåðåæêîâñêîé íàáåðåæíîé äî ÌÊÀÄ,
ïðè÷åì íåïîñðåäñòâåííî íà áåðåãàõ ðåêè ÷àùå ðàçìåùåíû íàèáîëåå êðóïíûå è ýêî-
ëîãè÷åñêè îïàñíûå êàê “Ïàâåëåöêàÿ”, “ÇÈË”, “Þæíûé ïîðò”, “Êóðüÿíîâî”, “Ëþá-
ëèíî-Ïåðåðâà”, “Âåðõíèå Êîòëû”, “×àãèíî-Êàïîòíÿ” è äð., ÷òî ñîçäàâàëî íàïðÿ-
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æåííóþ ýêîëîãè÷åñêóþ ñèòóàöèþ íà îáîèõ áåðåãàõ ð. Ìîñêâû è äàâàëî îñíîâàíèå
çàäàòü âîïðîñ ãîðîäñêèì àðõèòåêòîðàì è âëàñòÿì, äîêîëå ïðè ïðîåêòèðîâàíèè ãî-
ðîäñêîé çàñòðîéêè áóäóò èãíîðèðîâàòüñÿ ýñòåòè÷åñêèå ïðåèìóùåñòâà èìåþùèõñÿ â
ãîðîäå âîäíûõ ìàãèñòðàëåé êàê ðð. Ìîñêâà, ßóçà, Ñåòóíü è äð., ôàêòè÷åñêè ïðåä-
ñòàâëÿâøèå ñîáîé êëîàêè.

Âûäåë “ëèøàéíèêîâîé ïóñòûíè” ðàçäåëÿëñÿ íà äâå íåðàâíûå ÷àñòè ñåâåð-ñåâåðî-
çàïàä è öåíòð ñ þãî-âîñòîêîì. Â ñåâåðíîé ÷àñòè “ëèøàéíèêîâóþ ïóñòûíþ” ôîðìèðî-
âàëè âûáðîñû ïðîìçîí “Êîðîâèíî”, “Âàãîíîðåìîíòíàÿ”, “Àëòóôüåâî”, “Âëàäûêèíî”,
”Ëèõîáîðû-Äåãóíèíî”, ”Áåñêóäíèêîâî” è äð. ñ ÒÝÖ-21, ðûáîïåðåðàáàòûâàþùèì êîì-
ïëåêñîì, ÷óãóíî-ëèòåéíûì çàâîäîì èì. Âîéêîâà, ñòðîéêîìáèíàòîì. Ðàçîâûå çàìåðû
ïîêàçûâàëè çäåñü ïðåâûøåíèå â âîçäóõå ÏÄÊ â 5 è áîëåå ðàç ïî ÑÎ, NO2, àììèàêó è
äðóãèì çàãðÿçíèòåëÿì. Â öåíòå ãîðîäà ôîðìèðîâàíèå “ëèøàéíèêîâîé ïóñòûíè” îï-
ðåäåëÿëîñü êàê íàëè÷èåì ïðîìçîí “Îãîðîäíûé ïðîåçä”, “óë. Ìàãèñòðàëüíàÿ”, ”Ñèëè-
êàòíûé ïðîåçä”, “Áîòêèíñêèé ïðîåçä”, “óë. Ïðàâäû”, “óë. Ãðóçèíñêèé âàë”, ”Ïàâåëåö-
êàÿ”, òîâàðíûìè ñòàíöèÿìè è äð., òàê è çíà÷èòåëüíîé íàãðóçêîé àâòîìîáèëüíîãî òðàíñ-
ïîðòà. Â öåíòðå áîëåå 80%, à çà ïðåäåëàìè Ñàäîâîãî êîëüöà 47% ìàãèñòðàëåé èñ÷åð-
ïàëè ñâîþ ïðîïóñêíóþ ñïîñîáíîñòü. Ïðàêòè÷åñêè èñ÷åðïàíà ïðîïóñêíàÿ ñïîñîáíîñòü
Ñàäîâîãî êîëüöà. Êîýôôèöèåíò çàãðóçêè òðàíñïîðòîì òàêèõ êðóïíûõ óçëîâ öåíòðà
Ìîñêâû, êàê Êóäðèíñêàÿ, Ñìîëåíñêàÿ, Òàãàíñêèå ïëîùàäè, ïëîùàäè Áåëîðóññêîãî è
Ðèæñêîãî âîêçàëîâ ïðåâîñõîäëè â òå ãîäû â 1.2–1.3 ðàçà äîïóñòèìóþ íîðìó. Ñíèæå-
íèå ñêîðîñòè äâèæåíèÿ àâòîìîáèëåé ïðèâîäèò ê ðåçêîìó óâåëè÷åíèþ ðàñõîäà òîïëè-
âà è, ñîîòâåòñòâåííî, óâåëè÷åíèþ îáúåìîâ âûáðîñîâ. Â Öåíòðàëüíîì àäìèíèñòðà-
òèâíîì îêðóãå êîíöåíòðàöèè îêñèäîâ àçîòà ñîñòàâëÿëà â ðàéîíå òðåõ âîêçàëîâ (Êîì-
ñîìîëüñêàÿ ïëîùàäü) 10–20 ÏÄÊ (Áåêêåð,1989), à íà Ñàäîâîì êîëüöå â ðàéîíå Êðûì-
ñêîãî âàëà 7 ÏÄÊ. Þãî-âîñòî÷íàÿ ÷àñòü âûäåëà ïðîñòèðàëàñüÿ øèðîêîé ïîëîñîé îò
Ñàäîâîãî êîëüöà äî ÌÊÀÄ. Ýòà òåððèòîðèÿ íàõîäèëàñü ïîä âëèÿíèåì ïðîìçîí “ÇÈË”,
”Âîëãîãðàäñêèé ïðîñïåêò”, ”Þæíûé ïîðò”, ”Êàðà÷àðîâî”, ”Ãðàéâîðîíîâî”, ”Ëþáëè-
íî-Ïåðåðâà”, ”Âåðõíèå Êîòëû”, ”Ñåðï è Ìîëîò”, ”Âàðøàâñêîå øîññå”, “Áèðþëåâî” ,
“×åðòàíîâî”, “Êîëîìåíñêîå”, “Ëåíèíî”, “Áîðèñîâî”, “Ïåðîâî”, “Ñîêîëèíàÿ ãîðà”,
“Ïðîæåêòîð”, â òîì ÷èñëå Ëþáëèíñêîé è Êóðüÿíîâñêîé ñòàíöèé àýðàöèè, Ìîñêîâñêî-
ãî íåôòåïåðåðàáàòûâàþùåãî è Ìîñêîâñêîãî êîêñîãàçîâîãî çàâîäîâ. Çäåñü íàáëþäà-
ëèñü âûñîêèå (>5 ÏÄÊ) ðàçîâûå óðîâíè çàãðÿçíåíèÿ ïî NO2, àììèàêó, ôåíîëó, ÑÎ.
Çàãðÿçíåíèå ñíåãà è ïî÷â ïûëüþ è òÿæåëûìè ìåòàëëàìè õàðàêòåðèçîâàëè êàê “ìàêñè-
ìàëüíîå”, à ýêîëîãè÷åñêàÿ ñèòóàöèÿ ïî çàãðÿçíåíèþ ïî÷âû äëÿ ðÿäà ó÷àñòêîâ îöåíè-
âàëàñü êàê “ýêîëîãè÷åñêîå áåäñòâèå”(Ñîêîëîâ, Àñòðàõàí,1993). Â ðàéîíå ÇÈË – Âîë-
ãîãðàäñêèé ïðîñïåêò çàãðÿçíåíèå âîçäóõà ïûëüþ ïðåâûøàëî ÏÄÊ áîëåå ÷åì â äâà
ðàçà (Áåêêåð, 1989). Íàêîïëåíèå âðåäíûõ ïðèìåñåé â âîçäóõå óñóãóáëÿåòñÿ íàëè÷èåì
çäåñü ïîíèæåííîé øèðîêîé ïîéìû ð. Ìîñêâû, ÷òî ñïîñîáñòâóåò âîçíèêíîâåíèþ çàñ-
òîéíîãî ðåæèìà àòìîñôåðû.

Ôîðìèðîâàíèå áîëåå ìåëêèõ ôðàãìåíòîâ “ëèøàéíèêîâîé ïóñòûíè” íà òåððèòî-
ðèè ãîðîäà òàêæå áûëî ñâÿçàíî ñ îòäåëüíûìè ïðîìçîíàìè è íàèáîëåå çàãðóæåííû-
ìè ìàãèñòðàëÿìè. Â ñåâåðî-çàïàäíîé ÷àñòè ãîðîäà èõ ðàñïîëîæåíèå êîððåëèðîâàëî
ñ ïðîìçîíàìè “Òðèêîòàæíàÿ”, “Áðàòöåâî”; íà çàïàäå – ñ ïðîìçîíàìè “Ñòðîãèíî”,
“Îêòÿáðüñêîå ïîëå”, “Êóíöåâî”; íà þãî-çàïàäå – ñ ïðîìçîíîé “Î÷àêîâî”; íà ñåâåðî-
âîñòîêå – ñ ïðîìçîíàìè “Ñåâåðÿíèí”, “Îñòàøêîâñêàÿ óë.”, “Ñâèáëîâî”, “Êàëîøè-
íî”, ñ òåððèòîðèÿìè ÒÝÖ, ïåðåñå÷åíèÿìè ðÿäà êðóïíûõ àâòîìàãèñòðàëåé ñ ÌÊÀÄ.
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Äàííûõ èíñòðóìåíòàëüíûõ èçìåðåíèé êîíöåíòðàöèè çàãðÿçíèòåëåé â âîçäóõå
àâòîð íå èìååò, îäíàêî ïî àíàëîãèè ñ ïîäîáíûìè íàáëþäåíèÿìè â ñõîäíîì ïî ðàç-
ìåðàì è ÷èñëåííîñòè íàñåëåíèÿ ãîðîäå Ïàðèæå (Deruelle et Guilloux,1993), ñ ïî-
ïðàâêîé íà ãåîãðàôè÷åñêîå ïîëîæåíèå Ìîñêâû, ìîæíî áûëî ïîëàãàòü, ÷òî ñî÷åòàí-
íîå çàãðÿçíåíèå â ïðåäåëàõ “ëèøàéíèêîâîé ïóñòûíè” ñîîòâåòñòâîâàëî âîçäåéñòâèþ
áîëåå 180 �k\ì3 SO2.

Âûäåë êàðòîñõåìû ñ âûñîêèì óðîâíåì çàãðÿçíåíèÿ (ÈÐÝË = 11–30) çàíèìàë îêîëî
21% òåððèòîðèè ãîðîäà. Âåðîÿòíî, êîíöåíòðàöèÿ çàãðÿçíèòåëåé â âîçäóõå òîãäà çäåñü
ñîîòâåòñòâîâàëà âîçäåéñòâèþ 130–180 �k\ì3 SO2. Ýïèôèòíûå ëèøàéíèêè âñòðå÷à-
ëèñü âî âñåõ êâàäðàòàõ , íî èõ áûëî òðóäíî îáíàðóæèòü è ÷èñëî âèäîâ áûëî íåâåëè-
êî (íàðÿäó ñ äâóìÿ íàçâàííûìè âûøå çäåñü âñòðå÷àëèñü ñëîåâèùà Parmelia sulcata,
Scoliciosporum chlorococcum è äð.). Îñíîâíàÿ ÷àñòü ýòîãî âûäåëà ïðèìûêàåò ê “ëè-
øàéíèêîâîé ïóñòûíåé” â îñíîâíîì ñ çàïàäà, ÷àñòè÷íî – ñ âîñòîêà, à òàêæå áûëà
âêðàïëåíà îòäåëüíûìè ó÷àñòêàìè ðàçíîãî ðàçìåðà íà âñåé îáñëåäîâàííîé òåððèòî-
ðèè. Íà ôîðìèðîâàíèå âûäåëà âëèÿëè êàê êðóïíûå ïðîìçîíû ñ îáøèðíîé ñôåðîé
âîçäåéñòâèÿ, òàê è ìåëêèå ïðîèçâîäñòâà, àâòîõîçÿéñòâà è êîòåëüíûå. Íàëè÷èå çäåñü
òàêèõ êðóïíûõ àâòîìàãèñòðàëåé êàê Êóòóçîâñêèé è Ëåíèíñêèé ïðîñïåêòû, Ïðîôñî-
þçíàÿ óëèöà, Ìîæàéñêîå, Âîëîêîëàìñêîå, Ëåíèíãðàäñêîå, ßðîñëàâñêîå, Ùåëêîâñ-
êîå øîññå, Âîëãîãðàäñêèé è Ðÿçàíñêèé ïðîñïåêòû òàêæå îêàçûâàëî çíà÷èòåëüíîå
âîçäåéñòâèå íà ýêîëîãè÷åñêóþ ñèòóàöèþ ýòèõ ðàéîíîâ ãîðîäà.

Íà ó÷àñòêè ñ óìåðåííî âûñîêèì óðîâíåì çàãðÿçíåíèÿ (ÈÐÝË= 31–70) ïðèõîäè-
ëîñü ïî÷òè 27% òåððèòîðèè ãîðîäà. Âåðîÿòíî, êîíöåíòðàöèÿ çàãðÿçíèòåëåé â âîçäó-
õå çäåñü ñîîòâåòñòâîâàëà âîçäåéñòâèþ 80–130 �k\ì3 SO2. Ëèøàéíèêè áûëè îáíàðó-
æåíû âî âñåõ ðàñòðàõ ñ ÷èñëîì âèäîâ â êâàäðàòå äî 8. Ê óïîìÿíóòûì âûøå äîáàâè-
ëèñü âèäû Lecanora, Opegrapha, Hypogymnia physodes è äð. Ïðåäñòàâèòåëè ìàññî-
âûõ â ãîðîäå âèäîâ îáíàðóæèâàëèñü ñðàâíèòåëüíî ëåãêî, ïîñêîëüêó âñòðå÷àëèñü
îòíîñèòåëüíî ÷àñòî è áûëè äîñòàòî÷íî çàìåòíû íà ñòâîëàõ äåðåâüåâ. Ñîñðåäîòî÷å-
íû òàêèå ó÷àñòêè áëèæå ê ÌÊÀÄ ïðàêòè÷åñêè âî âñåõ ÷àñòÿõ ãîðîäà. Êàê ïðàâèëî,
ýòî ëèáî òåððèòîðèè, çàíèìàåìûå ëåñîïàðêàìè è ïàðêàìè (Êóçüìèíñêèé, Êóñêîâñ-
êèé, Èìàéëîâñêèé, Ñîêîëüíèêè, Îñòàíêèíî, Öàðèöûíî è äð.), ëèáî îòíîñèòåëüíî
íåäàâíî ïîñòðîåííûå æèëûå ìàññèâû (ßñåíåâî, Òåïëûé ñòàí, Ñòðîãèíî è äð.).

Ó÷àñòêè ñî ñðåäíèì óðîâíåì çàãðÿçíåíèÿ (ÈÐÝË = 71–150) çàíèìàëè â Ìîñêâå
îêîëî 13% òåððèòîðèè (ê ýòîìó âûäåëó áûëè îòíåñåíû è äâà êâàäðàòà, âêëþ÷àâøèõ
Âîñòðÿêîâñêîå êëàäáèùå, ñ ìàêñèìàëüíûìè â òîò ïåðèîä íà îáñëåäîâàííîé ìåñòíî-
ñòè âåëè÷èíàìè ÈÐÝË, ïðåâûøàþùèìè 150–176 è 182). Âåðîÿòíî, êîíöåíòðàöèÿ
çàãðÿçíèòåëåé â âîçäóõå çäåñü ñîîòâåòñòâîâàëà âîçäåéñòâèþ 60–80 �k\ì3 SO2.×èñëî
âèäîâ ýïèôèòíûõ ëèøàéíèêîâ â êâàäðàòå çäåñü äîñòèãàëî 18, íà ó÷àñòêàõ âûäåëà
âñòðå÷àëèñü ïðåäñòàâèòåëè áîëüøèíñòâà îáíàðóæåííûõ â Ìîñêâå âèäîâ, à ñàìûå
ìàññîâûå èç íèõ áûëè äîñòàòî÷íî çàìåòíû íà ñòâîëàõ äåðåâüåâ. Ñàìûå êðóïíûå
ìàññèâû âûäåëà áûëè ïðèóðî÷åíû ê Ëîñèíîîñòðîâñêîìó, Ñåðåáðÿíîáîðñêîìó, Áèò-
öåâñêîìó ëåñîïàðêàì. Ôèëåâñêèé ïàðê, Ëåñíàÿ îïûòíàÿ äà÷à ÒÑÕÀ òàêæå âûäåëÿ-
ëèñü ðàçâèòèåì ýïèôèòíûõ ëèøàéíèêîâ.

Ñðàâíåíèå àäìèíèñòðàòèâíûõ îêðóãîâ ïî ñðåäíåìó çíà÷åíèþ ÈÐÝË â îäíîì
êâàäðàòå (ðèñ. 3.4) ïîêàçûâàëî, ÷òî íàèõóäøèå ýêîëîãè÷åñêèå óñëîâèÿ äëÿ ëèøàé-
íèêîâ (è ÷åëîâåêà) áûëè â Öåíòðàëüíîì îêðóãå (ñðåäíåå çíà÷åíèå ÈÐÝË çäåñü 7),
òîãäà êàê â Çàïàäíîì îêðóãå ýòà âåëè÷èíà áûëà ðàâíà 49 è ïðåâûøàëà ñðåäíþþ äëÿ
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Ìîñêâû (31). Â ïîñëåäíåì îêðóãå íàõîäèëèñü è êâàäðàòû ñ ìàêñèìàëüíûìè äëÿ
Ìîñêâû çíà÷åíèÿìè èíäåêñà. Ïî ñðåäíåé âåëè÷èíå ÈÐÝË â îäíîì êâàäðàòå äëÿ îê-
ðóãà ìîæíî áûëî ðàçäåëèòü 9 àäìèíèñòðàòèâíûõ îêðóãîâ Ìîñêâû íà òðè ãðóïïû: 1)
îêðóãà ñ îïàñíî íåáëàãîïðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË
â îäíîì êâàäðàòå = 7–10) – Öåíòðàëüíûé è Þãî-Âîñòî÷íûé; 2) îêðóãà ñ íåáëàãîï-
ðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË = 23–27) – Þæíûé, Ñå-
âåðíûé, Ñåâåðî-Âîñòî÷íûé; 3) îêðóãà ñ óìåðåííî íåáëàãîïðèÿòíîé ýêîëîãè÷åñêîé
ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË = 40–49) – Çàïàäíûé,Þãî-Çàïàäíûé, Âîñòî÷-
íûé, Ñåâåðî-Çàïàäíûé. À.Â. Ï÷åëêèí (2006) ïîêàçàë íàëè÷èå êîððåëÿöèè ìåæäó
âûäåëàìè ýòîé êàðòîñõåìû è äàííûìè î çàáîëåâàåìîñòè äåòåé ãîðîäà â íà÷àëå 1990-õ –
÷åì íèæå âåëè÷èíà ÈÐÝË, òåì âûøå ïîêàçàòåëè çàáîëåâàåìîñòè.

Îïàñíî íåáëàãîïðèÿòíàÿ ýêîëîãè÷åñêàÿ ñèòóàöèÿ â Öåíòðàëüíîì îêðóãå îïðå-
äåëÿëàñü, êàê è íûíå, ïðåæäå âñåãî ñèëüíåéøèì âîçäåéñòâèåì àâòîòðàíñïîðòà êàê
ïî ëó÷åâûì (óëèöû Òâåðñêàÿ , Íîâûé Àðáàò, Áîë.ßêèìàíêà, Áîë.Ïîëÿíêà, Ëþñèíîâ-
ñêàÿ, Ìàðêñèñòñêàÿ, Íèæåãîðîäñêàÿ, Ìÿñíèöêàÿ, Êðàñíîïðóäíàÿ, Íîâîñëîáîäñêàÿ,
Ñðåòåíêà, ïð. Ìèðà), òàê è êîëüöåâûì ìàãèñòðàëÿì (Ñàäîâîå êîëüöî, Áóëüâàðíîå
ïîëóêîëüöî), à òàêæå ïî íàáåðåæíûì ðåê Ìîñêâà è ßóçà. Â ïðåäåëàõ Ñàäîâîãî êîëü-
öà ðàñïîëîæåíî ìíîæåñòâî àâòîõîçÿéñòâ, íà òåððèòîðèè îêðóãà íàõîäèòñÿ áîëüøèí-
ñòâî æåëåçíîäîðîæíûõ âîêçàëîâ ãîðîäà, ÷òî îáóñëàâëèâàåò íàëè÷èå çäåñü ïîäúåçä-
íûõ ïóòåé ê íèì, çîí áåçîïàñíîñòè è ò.ä. Èìåþòñÿ çäåñü è ÒÝÖ, è îïàñíûå ïðîìçî-
íû òèïà Ïàâåëåöêîé è äð. Ýòî ñàìûé ñòàðûé è íàèáîëåå çàñòðîåííûé ãîðîäñêîé
ðàéîí ñ íåçíà÷èòåëüíîé äîëåé îçåëåí¸ííûõ ïëîùàäåé (Öåíòðàëüíûé ïàðê êóëüòó-
ðû è îòäûõà èì. À.Ì.Ãîðüêîãî ñ Íåñêó÷íûì ñàäîì íà ïðàâîì áåðåãó ðåêè Ìîñêâû,
Ëóæíåöêàÿ ïîéìà, Êðàñíîïðåñíåíñêèé ïàðê, ïàðê Äîìà àðìèè, íåáîëüøîé Áîòàíè-
÷åñêèé ñàä ÌÃÓ â íà÷àëå ïðîñïåêòà Ìèðà, íåñêîëüêî êëàäáèù – íà ëåâîì áåðåãó),
íî îñíîâíîå ÷èñëî äåðåâüåâ ïðåäñòàâëåíî â ïîñàäêàõ âäîëü òðàíñïîðòíûõ ìàãèñò-
ðàëåé, óëèö, âíóòðè äâîðîâ, ñêâåðàõ. Íà òåððèòîðèè îêðóãà áûëè îáíàðóæåíû ïðåä-
ñòàâèòåëè 10 âèäîâ ëèøàéíèêîâ â 45% êâàäðàòîâ.

Þãî-Âîñòî÷íûé îêðóã òàêæå ïåðåñåêàþò êðóïíûå àâòîìàãèñòðàëè ñ èíòåíñèâ-
íûì äâèæåíèåì òðàíñïîðòà, â êîòîðîì âåñüìà çàìåòíà ðîëü ãðóçîâûõ êðóïíîòîí-
íàæíûõ àâòîìîáèëåé (Âîëãîãðàäñêèé è Ðÿçàíñêèé ïðîñïåêòû), îäíàêî ýêîëîãè÷åñ-
êàÿ ñèòóàöèÿ îïðåäåëÿëàñü íàëè÷èåì çäåñü òàêèõ êðóïíûõ çàãðÿçíèòåëåé êàê ïðîì-
çîíû “çàâîä Ñåðï è ìîëîò”, “Êàðà÷àðîâî”, ”×àãèíî-Êàïîòíÿ”, “Êóðüÿíîâî”, “Ãðàé-
âîðîíîâî”, “Ëþáëèíî-Ïåðåðâà” íà ëåâîì áåðåãó ðåêè Ìîñêâû, íåñêîëüêèõ ÒÝÖ.
Çàñòðîåí îí íåñðàâíèìî ìåíüøå, ÷åì Öåíòðàëüíûé îêðóã, íî íàçâàííûå ïðîìçîíû
çàíèìàþò êðóïíûå ïëîùàäè ñ áîëüøèì ðàäèóñîì âîçäåéñòâèÿ íà ñðåäó. Îçåëåíåí-
íûå ïëîùàäè ïðåäñòàâëåíû Ïàðêîì îêðóæíîãî äîìà îôèöåðîâ íà ëåâîì áåðåãó ðåêè
ßóçû, Êóçüìèíñêèì ëåñîïàðêîì è îäíîèìåííûì ïàðêîì êóëüòóðû è îòäûõà ñ ïðóäà-
ìè. Íà ýòîé îçåëåíåííîé òåððèòîðèè è ïðåäñòàâëåíû ó÷àñòêè ñ íåñêîëüêî áîëåå
áëàãîïðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé â ñðàâíåíèè ñ îñíîâíîé ïëîùàäüþ îêðóãà,
õîòÿ åãî òåððèòîðèÿ è ïðèìûêàåò ê ðåêå Ìîñêâå, ÷òî ñ ïîçèöèè çäðàâîãî ñìûñëà
äîëæíî áûëî áû óëó÷øàòü, à íå óõóäøàòü êîìôîðòíîñòü æèçíè ëþäåé. Íà òåððèòî-
ðèè îêðóãà áûëè îáíàðóæåíû ïðåäñòàâèòåëè 16 âèäîâ â 31% êâàäðàòîâ.

Òåððèòîðèÿ Þæíîãî îêðóãà âõîäèò â ãðóïïó îêðóãîâ ñ íåñêîëüêî áîëåå áëàãî-
ïðèÿòíîé ñèòóàöèåé, ÷åì â äâóõ íàçâàííûõ âûøå. Þæíûé è Þãî-Âîñòî÷íé îêðóãà
íà áîëüøåé ÷àñòè ðàçäåëåíû ðåêîé è ïðîáëåìû òåððèòîðèé, ê íåé ïðèìûêàþùèõ,
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çäåñü îáùèå. Èìåííî ó ðåêè ñîñðåäîòî÷åíû çäåñü íàèáîëåå îáøèðíûå è ìîùíûå
ïðîìçîíû êàê “ÇÈË”, ”Þæíûé ïîðò”, “Íàãàòèíî”, ”Êîëîìåíñêîå”, êîòîðûå âìåñòå
ñ òàêèìè ïðîìçîíàìè êàê “Áèðþëåâî”, ”Êîòëÿêîâî”, “Âåðõíèå Êîòëû”, ”Öàðèöû-
íî”, ðàñïîëîæåííîãî íåïîäàëåêó ñ äðóãîé ñòîðîíû ÌÊÀÄ Ìîñêîâñêîãî êîêñîãàçî-
âîãî çàâîäà, à òàêæå êðóïíûìè àâòîìàãèñòðàëÿìè Âàðøàâñêîå è Êàøèðñêîå øîññå
è íåñêîëüêèìè ÒÝÖ, íåãàòèâíî âîçäåéñòâóþò íà ñîñòîÿíèå âîçäóøíîãî áàññåéíà.
Íàðÿäó ñ ðàéîíàìè âåñüìà ïëîòíîé çàñòðîéêè â ñåâåðíîé ÷àñòè îêðóãà ïî îáîèì
áåðåãàì ðåêè Ìîñêâû, þæíåå çäåñü íåðåäêî ìîæíî âñòðåòèòü ïóñòûðè, îâðàãè, äî-
ëèíû íåáîëüøèõ ðåê êàê ×åðòàíîâêà, Ãîðîáíÿ è äð., ïðóäû. Îçåëåíåííûå ïëîùàäè
ïðåäñòàâëåíû Öàðèöûíñêèì è Êîëîìåíñêèì ïàðêàìè, íåáîëüøèì ëåñíûì ìàññè-
âîì çàïàäíåå Âàðøàâñêîãî øîññå ó ÌÊÀÄ, íåñêîëüêèìè êëàäáèùàìè, îñòàòêàìè
ïðîìûøëåííîãî ñàäà ñîâõîçà èì. Ëåíèíà. Íà òåððèòîðèè îêðóãà áûëè îáíàðóæåíû
ïðåäñòàâèòåëè 29 âèäîâ ëèøàéíèêîâ â 65% êâàäðàòîâ.

Ñåâåðíûé îêðóã, îòíåñåííûé êî âòîðîé ãðóïïå îêðóãîâ, ñ çàïàäà âûõîäèò ê Õèì-
êèíñêîìó âîäîõðàíèëèùó è êàíàëó Ìîñêâà-Âîëãà. Îñíîâíûå àâòîìàãèñòðàëè – Ëå-
íèíãðàäñêèé ïðîñïåêò ñ îäíîèìåííûì øîññå, Äìèòðîâñêîå øîññå. Ýòî ãóñòî íàñå-
ëåííûé îêðóã ñ òàêèìè êðóïíûìè ïðîìçîíàìè êàê “Ìàãèñòðàëüíàÿ óë.”,òàêæå îêàçû-
âàþùàÿ ñèëüíåéøåå âîçäåéñòâèå íà ïðèëåãàþùèå òåððèòîðèè Öåíòðàëüíîãî è Ñåâå-
ðî-Çàïàäíîãî îêðóãîâ, ”Áîòêèíñêèé ïðîåçä”, “óë.Ïðàâäû”, ”Êîïòåâî” ñ ÷óãóíî-ëèòåé-
íûì çàâîäîì, ”Êîðîâèíî” ñ ìîùíåéøåé ÒÝÖ, “Âàãîíîðåìîíòíàÿ óë.”, ”Áåñêóäíèêî-
âî”, ”Õèìêè-Õîâðèíî”, ”Ñàâåëîâñêèé âîêçàë”. Îçåëåíåííûå ïëîùàäè ïðåäñòàâëåíû
Ëåñíîé îïûòíîé äà÷åé Òèìèðÿçåâñêîé ñåëüõîçàêàäåìèè, çàëîæåííîé áîëåå 100 ëåò
íàçàä, ïàðêîì Äðóæáû, ëåñíûì ìàññèâîì ìåæäó Îêòÿáðüñêîé æåëåçíîé äîðîãîé, êà-
íàëîì è ÌÊÀÄ, òåððèòîðèåé ñòàäèîíà “Äèíàìî”, íåáîëüøèìè ëåñíûìè îñòðîâêàìè
íà óë. Êóóñèíåíà è çàïàäíåå ïëàòôîðìû Ìàðê, êëàäáèùàìè. Íà òåððèòîðèè îêðóãà
áûëè âñòðå÷åíû ïðåäñòàâèòåëè 18 âèäîâ ëèøàéíèêîâ â 56% êâàäðàòîâ.

×åðåç Ñåâåðî-Âîñòî÷íûé îêðóã, òàêæå âõîäèâøèé âî âòîðóþ ãðóïïó îêðóãîâ, ïðî-
õîäÿò àâòîìàãèñòðàëè ïðîñïåêò Ìèðà ñ ßðîñëàâñêèì øîññå, Àëòóôüåâñêîå øîññå.
Þæíàÿ ÷àñòü îêðóãà – ñòàðàÿ ïëîòíî çàñòðîåííàÿ ãîðîäñêàÿ òåððèòîðèÿ ñî ìíîæåñòâîì
ïðîìçîí êàê “Ñóùåâî”, çàâîäû “Êàëèáð” è “Ñòàíêîëèò”, ”Îãîðîäíûé ïðîåçä”, ”Àëåêñå-
åâñêàÿ óë.”, “Ìèòüêîâñêàÿ âåòêà”. Ñåâåðíàÿ ÷àñòü – ýòî è òåððèòîðèÿ íåêîãäà ñàìîñòîÿ-
òåëüíîãî ãîðîäà Áàáóøêèí, è ðàéîíû íåäàâíåãî èíòåíñèâíîãî æèëèùíîãî ñòðîèòåëü-
ñòâà êàê Áèáèðåâî, Âëàäûêèíî, Ëèàíîçîâî, Ìåäâåäêîâî, Îòðàäíîå ñ ïðîìçîíàìè “Àë-
òóôüåâñêîå øîññå”, ”Äåãóíèíî”, ”Îñòàøêîâñêîå øîññå”, “Îêðóæíàÿ”, ”Ìåäâåäêîâî”,
”Ñåâåðÿíèí”. Äîëèíû ðåêè ßóçû è åå ïðèòîêîâ Ëèõîáîðêè, ×åðìÿíêè, È÷êè, ïóñòûðè,
îâðàãè, ìíîãî÷èñëåííûå ïðóäû òàêæå ñâîéñòâåííû öåíòðàëüíîé è ñåâåðíîé ÷àñòÿì îê-
ðóãà. Îçåëåíåííûå ïëîùàäè ïðåäñòàâëåíû òåððèòîðèÿìè Ãëàâíîãî áîòàíè÷åñêîãî ñàäà
ÐÀÍ è Âñåðîññèéñêîãî âûñòàâî÷íîãî öåíòðà, ñòàðèííûì Îñòàíêèíñêèì ïàðêîì, ïàð-
êîì â Ëèàíîçîâî, ëåñíûìè ìàññèâàìè âîñòî÷íåå ïëàòôîðìû Ëèàíîçîâî, îñòàòêàìè ñà-
äîâûõ ó÷àñòêîâ, íåñêîëüêèìè êëàäáèùàìè. Íà òåððèòîðèè îêðóãà áûëè îáíàðóæåíû
ïðåäñòàâèòåëè 29 âèäîâ ëèøàéíèêîâ ïî÷òè â 60% êâàäðàòîâ.

Âîñòî÷íûé îêðóã áûë îòíåñåí ê òðåòüåé ãðóïïå îêðóãîâ ñ óìåðåííî íåáëàãîï-
ðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé. Ýòî íàèìåíåå çàñòðîåííàÿ ÷àñòü ãîðîäà, çäåñü
ñîñðåäîòî÷åíû êðóïíåéøèå ëåñíûå ìàññèâû êàê Ëîñèíîîñòðîâñêèé è Èçìàéëîâñ-
êèé ëåñîïàðêè, ïàðêè Ñîêîëüíèêè, Êóñêîâî. Ìíîãî ïðóäîâ, òåððèòîðèþ íà îòðåçêå
îêîëî 6 êì ïåðåñåêàåò ðåêà ßóçà, åå ïðèòîêè. Íåãàòèâíîå âîçäåéñòâèå íà ýêîëîãè-
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÷åñêóþ ñèòóàöèþ â îêðóãå îêàçûâàþò íàõîäÿùèåñÿ â çàñòðîåííûõ ðàéîíàõ òàêèå
ïðîìçîíû êàê “Êèðïè÷íàÿ óë.”, “Ñîêîëèíàÿ ãîðà”, “Çàâîä Ïðîæåêòîð”, “Ïåðîâî”,
“Õðîìàòðîí”, ÒÝÖ íà Àìóðñêîé óëèöå è äð. Îêðóã ïåðåñåêàþò øîññå Ýíòóçèàñòîâ
è Ùåëêîâñêîå ñ êðóïíåéøèì â ãîðîäå àâòîâîêçàëîì. Îùóùàåòñÿ çäåñü è âëèÿíèå
êðóïíûõ ïðîèçâîäñòâ ñîñåäíèõ Ìûòèù. Íà òåððèòîðèè îêðóãà áûëè îáíàðóæåíû
ïðåäñòàâèòåëè 27 âèäîâ ëèøàéíèêîâ â 79% êâàäðàòîâ.

Ñåâåðî-Çàïàëíûé îêðóã, ïîæàëóé, íàèáîëåå “âîäíûé” â ãîðîäå, ïîñêîëüêó çäåñü
ïðîòåêàþò ðåêè Ñõîäíÿ, Õèìêà è Ìîñêâà ñî ñòàðèöàìè è èçëó÷èíàìè, ïðîðûòî íå-
ñêîëüêî êàíàëîâ, à òàêæå íàõîäèòñÿ çàïàäíàÿ ïîëîâèíà Õèìêèíñêîãî âîäîõðàíèëè-
ùà. Çíà÷èòåëüíà â îêðóãå äîëÿ îçåëåíåííûõ ïëîùàäåé – ÷àñòü Ñåðåáðÿíîáîðñêîãî
ëåñíè÷åñòâà, ëåñíîé ìàññèâ â Áðàòöåâî, ïàðêè Ïîêðîâñêî-Ãëåáîâî è Ïîñêðîâñêî-
Ñòðåøíåâî è äð. Çàãðÿçíèòåëÿìè ñðåäû çäåñü áûëè ïðîìçîíû “Ñèëèêàòíûé ïðî-
åçä”, “Îêòÿáðüñêîå ïîëå”, “Òóøèíî-Òðèêîòàæíàÿ”, íåñêîëüêî ÒÝÖ, àâòîìàãèñòðàëü
Âîëîêîëàìñêîå øîññå. Íà òåððèòîðèè îêðóãà áûëè îáíàðóæåíû ïðåäñòàâèòåëè 31
âèäà ëèøàéíèêîâ â 89% êâàäðàòîâ.

Åñòåñòâåííîé ãðàíèöåé Çàïàäíîãî îêðóãà ñ ñåâåðî-âîñòîêà ÿâëÿåòñÿ ðåêà Ìîñ-
êâà. Çäåñü æå ïðîòåêàåò Ñåòóíü ñ ïðèòîêàìè Ðàìåíêà-Î÷àêîâêà-Ñàìîðîäèíêà. Ìíî-
ãî ïðóäîâ. Îñíîâíûå àâòîìàãèñòðàëè – Êóòóçîâñêèé ïðîñïåêò ñ Ìîæàéñêèì øîññå,
ïðîñïåêòû Âåðíàäñêîãî è Ìè÷óðèíñêèé, Ðóáëåâñêîå øîññå. Â îêðóãå òàêæå èìååò-
ñÿ íåñêîëüêî ïðîìçîí, êðóïíåéøèå èç êîòîðûõ “Áåðæêîâñêàÿ íàáåðåæíàÿ” ñ Êèåâñ-
êèì âîêçàëîì, “Î÷àêîâî”, “Êóíöåâî”, “Ôèëè”, “óë.Áàðêëàÿ”, ÒÝÖ. Îçåëåíåííûå
ïëîùàäè – çíà÷èòåëüíàÿ ÷àñòü Ñåðåáðÿíîáîðñêîãî ëåñíè÷åñòâà ñ îáåèõ ñòîðîí Ðóá-
ëåâñêîãî øîññå, ïàðêè Ïîáåäû, Ôèëè, Òðîïàðåâî, 50-ëåòèÿ Îêòÿáðÿ è äð., ñïîðò-
êîìïëåêñ â Êðûëàòñêîì, âûñîêèé ïðàâûé áåðåã ðåêè Ìîñêâû îò âïàäåíèÿ Ñåòóíè
äî ïðîñïåêòà Âåðíàäñêîãî (Âîðîáüåâû èëè Ëåíèíñêèå ãîðû), òåððèòîðèÿ ÌÃÓ ñ
Áîòàíè÷åñêèì ñàäîì, ðÿä êðóïíûõ êëàäáèù. Â îêðóãå äîâîëüíî ìíîãî ïóñòûðåé,
îâðàãîâ. Çäåñü áûëè îáíàðóæåíû ïðåäñòàâèòåëè 32 âèäîâ ëèøàéíèêîâ ïî÷òè â 85%
êâàäðàòîâ, â îäíîì èç êîòîðûõ îòìå÷åíî ìàêñèìàëüíîå äëÿ Ìîñêâû ÷èñëî âèäîâ (18).

Þãî-Çàïàäíûé îêðóã ñ ñåâåðà òàêæå âûõîäèò ê ðåêå Ìîñêâå, íî âñåãî ëèøü íà
îòðåçêå îêîëî 1 êì. Íà îñòàëüíîé ÷àñòè îêðóãà, â îñíîâíîì, íà þãå ïðîòåêàþò ðå÷êè
Êîðøóíèõà, Êîòëîâêà, ×åðòàíîâêà, Î÷àêîâêà. Ñåâåðíàÿ ïîëîâèíà òåððèòîðèè – ðàéîí
âåñüìà ïëîòíîé çàñòðîéêè ñ ÒÝÖ íà óëèöå Âàâèëîâà. Â îêðóãå íàõîäÿòñÿ òàêæå ïðîì-
çîíû “×åðåìóøêè”, “Âîðîíöîâî”, “Òåïëûé ñòàí”, îäíàêî èõ íàãðóçêà íà ñðåäó îò-
íîñèòåëüíî íåâåëèêà. Îñíîâíûå ìàãèñòðàëè ñ èíòåíñèâíûì äâèæåíèåì àâòîòðàíñ-
ïîðòà – Ëåíèíñêèé ïðîñïåêò è Ïðîôñîþçíàÿ óëèöà. Îçåëåíåííûå ïëîùàäè ïðåä-
ñòàâëåíû êðóïíûì Áèòöåâñêèì ëåñîïàðêîì, ìàññèâîì ìåæäó Ëåíèíñêèì ïðîñïåê-
òîì, Ïðîôñîþçíîé óëèöåé è ÌÊÀÄ, ïàðêîì â Âîðîíöîâå, ÷àñòüþ Âîðîáüåâûõ ãîð,
òåððèòîðèåé Äâîðöà ïèîíåðîâ è øêîëüíèêîâ. ×èñëî îáíàðóæåííûõ çäåñü âèäîâ
ëèøàéíèêîâ áûëî ñðàâíèòåëüíî íåâåëèêî (22), íî îíè îòìå÷åíû ïî÷òè â 92% êâàä-
ðàòîâ è ïðåäñòàâèòåëè îòäåëüíûõ âèäîâ áûëè ðàçâèòû çäåñü ëó÷øå.

3.2.4. Ñðàâíåíèå ðàçëè÷íûõ ñïîñîáîâ äåëåíèÿ òåððèòîðèè
ãîðîäà ïî ñòåïåíè îïàñíîñòè äëÿ ýïèôèòíûõ ëèøàéíèêîâ

Ñðàâíåíèå òðåõ âàðèàíòîâ êàðòîñõåì äåëåíèÿ òåððèòîðèè Ìîñêâû ïî ñòåïåíè îïàñ-
íîñòè äëÿ ýïèôèòíûõ ëèøàéíèêîâ ïîêàçûâàåò êàê áîëüøóþ ñòåïåíü ñõîäñòâà îáùåãî
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Âûäåëû íà 
êàðòîñõåìàõ 

Âàðèàíò   êàðòîñõåìû 
Ïî ÷èñëó âèäîâ 

â êâàäðàòå 
(ðèñ. 3.2) 

Ïî ïðèñóòñòâèþ â êâàäðàòå âèäîâ 
îïðåäåëåííîãî êëàññà ÷óâñòâèòåëüíîñòè 

(ðèñ. 3.3) 

Ïî âåëè÷èíå Èíäåêñà ðàçâèòèÿ 
ýïèôèòíûõ ëèøàéíèêîâ â 

êâàäðàòå (ðèñ. 3.5) 
1 - êðèòè÷åñêè 

îïàñíûå ó÷àñòêè 40 33 39 

2 - î÷åíü îïàñíûå 
ó÷àñòêè 38 38 21 

3 - îïàñíûå 
ó÷àñòêè 17 13 27 

 
4 - óìåðåííî 

îïàñíûå ó÷àñòêè 5 16 13 

 

Òàáëèöà 3.2. Äîëÿ (%) òåððèòîðèè Ìîñêâû (â ïðåäåëàõ ÌÊÀÄ), çàíèìàåìàÿ âûäåëà-
ìè îäíîãî ðàíãà îïàñíîñòè äëÿ ýïèôèòíûõ ëèøàéíèêîâ, íà òðåõ âàðèàíòàõ êàð-
òîñõåì (ìàòåðèàëû 1988–1991 ãã.)

 1â 2â 3â 4â  1÷ 2÷ 3÷ 4÷  1è 2è 3è 4è 
1â 100     81.6 16.7 0.6 1.1  96.7 3.3 - - 
2â  100    - 69. 26.2 4.8  0.6 50.6 47.6 1.2 
3â   100   - 4.9 34.1 61.  - 2.4 53.7 43.9 
4â    100  - - 6.7 93.3  - - - 100 
               

1÷ 81.6 - - -  100     100 - - - 
2÷ 16.7 69. 4.9    100    18.7 57.3 22. 2. 
3÷ 0.6 26.2 34.1 6.7    100    5.3 81.4 13.3 
4÷ 0.6 4.8 61. 93.3     100   3.4 34.1 62.5 

               
1è 96.7 0.6 - -  100 18.7 - -  100    
2è 3.3 50.6 2.4 -  - 57.3 5.3 3.4   100   
3è - 47.6 53.7 -  - 22. 81.4 34.1    100  
4è - 1.2 43.9 100.  - 2. 13.3 62.5     100 

 

Òàáëèöà 3.3.  Ñîâïàäåíèå (%) êâàäðàòîâ âûäåëîâ îäíîãî ðàíãà îïàñíîñòè íà òðåõ
òèïàõ êàðòîñõåì (1, 2, 3, 4 – êàê â òàáëèöå 3.2; â – ïî ÷èñëó âèäîâ, ÷ – ïî ïðèñóò-
ñòâèþ âèäîâ îïðåäåëåííîãî êëàññà ÷óâñòâèòåëüíîñòè, è – ïî âåëè÷èíå ÈÐÝË)

õàðàêòåðà ðàñïðåäåëåíèÿ çàãðÿçíåíèÿ âîçäóõà â Ìîñêâå, òàê è îïðåäåëåííîå ðàñõîæ-
äåíèå â äåòàëÿõ (òàáë. 3.2 è 3.3). Ýòè ðàñõîæäåíèÿ âïîëíå óêëàäûâàþòñÿ â îæèäàå-
ìóþ òî÷íîñòü îöåíîê çàãðÿçíåíèÿ âîçäóõà ïî äàííûì ðàñïðîñòðàíåíèÿ ëèøàéíèêîâ.
Òàêèì îáðàçîì, ìàòåðèàëû, ñîáðàííûå â 1988–1991 ãã. â Ìîñêâå, ïîäòâåðäèëè âûâî-
äû, ñäåëàííûå ïî ðåçóëüòàòàì àíàëîãè÷íîãî èññëåäîâàíèÿ â Ìîíðåàëå (Êàíàäà), ãäå
ïåðâè÷íûå äàííûå î ðàñïðîñòðàíåíèè ëèøàéíèêîâ áûëè ïîäâåðãíóòû êîìïüþòåðíî-
ìó àíàëèçó è îáíàðóæèëè, ÷òî åñëè áû äëÿ âûäåëåíèÿ èçîòîêñè÷íûõ çîí âîñïîëüçîâà-
ëèñü ëèøü îäíèì ïîêàçàòåëåì – êîëè÷åñòâîì âèäîâ â òî÷êå, òî áûëà áû ïîòåðÿíà íå-
çíà÷èòåëüíàÿ èíôîðìàöèÿ â ñðàâíåíèè ñ áîëåå ñëîæíûìè è òðóäîåìêèìè ñïîñîáàìè
âûäåëåíèÿ çîí íà îñíîâå ðàçëè÷íûõ èíäåêñîâ (LeBlanc, 1971).

Ðàíåå îòìå÷àëîñü, ÷òî ïîëó÷åííûå â 1988–1991 ãã. äàííûå ïîçâîëèëè ñðàâíèòü è
àäìèíèñòðàòèâíûå îêðóãà ãîðîäà ïî ñòåïåíè ïðèãîäíîñòè èõ òåððèòîðèé äëÿ æèçíè
ýïèôèòíûõ ëèøàéíèêîâ (è ÷åëîâåêà). Áîëåå òðåòè òåððèòîðèè ãîðîäà çàíèìàëà «ëè-
øàéíèêîâàÿ ïóñòûíÿ». Ïî ñðåäíåé âåëè÷èíå ÈÐÝË â îäíîì êâàäðàòå äëÿ îêðóãà
äåâÿòü àäìèíèñòðàòèâíûõ îêðóãîâ Ìîñêâû áûëè ðàçäåëåíû íà òðè ãðóïïû: 1) îêðó-
ãà ñ êðèòè÷åñêè íåáëàãîïðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË
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â îäíîì êâàäðàòå = 7–10) – Öåíòðàëüíûé è Þãî-Âîñòî÷íûé; 2) îêðóãà ñ íåáëàãîï-
ðèÿòíîé ýêîëîãè÷åñêîé ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË = 23–27) – Þæíûé, Ñå-
âåðíûé, Ñåâåðî-Âîñòî÷íûé; 3) îêðóãà ñ óìåðåííî íåáëàãîïðèÿòíîé ýêîëîãè÷åñêîé
ñèòóàöèåé (ñðåäíÿÿ âåëè÷èíà ÈÐÝË = 40–49) – Çàïàäíûé, Þãî-Çàïàäíûé, Âîñòî÷-
íûé, Ñåâåðî-Çàïàäíûé. Òàêîå äåëåíèå ïðèìåðíî ñîâïàäàåò ñ ïîêàçàòåëÿìè âñòðå÷à-
åìîñòè ëèøàéíèêîâ íà òåððèòîðèÿõ ýòèõ îêðóãîâ (òàáë. 3.4).

Èñïîëüçîâàííûå òðè âàðèàíòà äåëåíèÿ òåððèòîðèè Ìîñêâû ïî ñòåïåíè îïàñíîñ-
òè äëÿ ýïèôèòíûõ ëèøàéíèêîâ äàþò â öåëîì îäèíàêîâîå îáùåå ïðåäñòàâëåíèå î
ïðèãîäíîñòè ðàçíûõ ÷àñòåé ãîðîäà äëÿ ïîñåëåíèÿ ýòèõ îðãàíèçìîâ, êîñâåííî îòðà-
æàÿ êà÷åñòâî âîçäóøíîãî áàññåéíà ìåñòíîñòè. Îäíàêî êàêîé ñïîñîá òî÷íåå, ñêàçàòü
òðóäíî, ïîñêîëüêó äîñòóïíûå äàííûå îá óðîâíÿõ çàãðÿçíåíèÿ òåððèòîðèè ãîðîäà
äîâîëüíî îáîáùåííûå. Çà ñîñòîÿíèåì àòìîñôåðíîãî âîçäóõà èíñòðóìåíòàëüíî íà-
áëþäàþò ëèøü íà ìåíåå ÷åì 30 ñòàöèîíàðíûõ ïîñòàõ, ðàñïîëîæåíèå êîòîðûõ äàëå-
êî íå ðåïðåçåíòàòèâíî äëÿ äîñòàòî÷íî ðàçíîîáðàçíûõ óñëîâèé ãîðîäà.

3.2.5. Ðåçóëüòàòû íàáëþäåíèé çà òðàíñïëàíòàíòàìè

Ïåðåñàäêè èëè òðàíñïëàíòàöèè ëèøàéíèêîâ, îòîáðàííûõ â ìåñòíîñòÿõ, ãäå óñ-
ëîâèÿ ñ÷èòàþòñÿ «ôîíîâûìè», íà îáñëåäóåìûå òåððèòîðèè ñ öåëüþ èçó÷åíèÿ èõ
ðåàêöèè íà íîâûå, âîçìîæíî, ýêñòðåìàëüíûå äëÿ íèõ óñëîâèÿ, èñïîëüçóþòñÿ â ëè-
õåíîèíäèêàöèîííûõ èññëåäîâàíèÿõ íåðåäêî. Èíîãäà òàêîé ñïîñîá ëèõåíîèíäèêà-
öèè íàçûâàþò «àêòèâíûì ìîíèòîðèíãîì» (Pearson, 1993), ñ÷èòàÿ, ÷òî íàáëþäåíèå
çà ñîñòîÿíèåì ïðåäñòàâèòåëåé åñòåñòâåííî ïðîèçðàñòàþùèõ ëèøàéíèêîâ ïðåäñòàâ-
ëÿåò ñîáîé «ïàññèâíûé ìîíèòîðèíã». Òðàíñïëàíòàöèè âêëþ÷àþò ïåðåíîñ îðãàíèç-
ìîâ ñ òåððèòîðèé, ãäå îíè âñòðå÷àþòñÿ â ïðèðîäå, â ìåñòà, ãäå îíè íåîáõîäèìû äëÿ
ìîíèòîðèíãà çàãðÿçíåíèÿ âîçäóõà èëè äðóãèõ ïîêàçàòåëåé ñðåäû (Òðàññ, 1985; Brodo,
1961, 1966; Hawksworth, Rose, 1976). Ê àêòèâíîìó ìîíèòîðèíãó îòíîñÿò è äîëãî-
âðåìåííûå íàáëþäåíèÿ ëèøàéíèêîâ íà òåððèòîðèÿõ, ãäå îíè âñòðå÷àþòñÿ â ïðèðî-
äå, ïîñëå íà÷àëà ðàáîòû çäåñü ïðåäïðèÿòèÿ èëè êàêîãî-ëèáî äðóãîãî èñòî÷íèêà çàã-
ðÿçíåíèÿ (Will-Wolf, 1980, 1988).

Îñíîâíûìè äîñòîèíñòâàìè èñïîëüçîâàíèÿ òðàíñïëàíòàòîâ äëÿ ìîíèòîðèíãà êà-
÷åñòâà âîçäóõà ñ÷èòàþò (Pearson, 1993):

Òàáëèöà 3.4.  Íåêîòîðûå ïîêàçàòåëè ðàçâèòèÿ ýïèôèòíûõ ëèøàéíèêîâ íà òåððè-
òîðèè Ìîñêâû è àäìèíèñòðàòèâíûõ îêðóãîâ ãîðîäà (ìàòåðèàëû 1988–1991 ãã.)

Àäìèíèñòðàòèâíûé 
îêðóã 

Äîëÿ êâàäðàòîâ ñ 
ýïèôèòíûìè 

ëèøàéíèêàìè, % 

×èñëî âèäîâ 
ëèøàéíèêîâ íà 

òåððèòîðèè 

Ñðåäíÿÿ âåëè÷èíà 
ÈÐÝË äëÿ òåððèòîðèè 

Öåíòðàëüíûé 45 10 7 
Þãî-Âîñòî÷íûé 31 16 10 

Þæíûé 65 29 23 
Ñåâåðíûé 65 18 25 

Ñåâåðî-Âîñòî÷íûé 60 29 27 
Ñåâåðî-Çàïàäíûé 89 31 40 

Âîñòî÷íûé 79 27 42 
Þãî-Çàïàäíûé 92 22 46 

Çàïàäíûé 85 32 49 
Ìîñêâà 67 43 31 
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– âîçìîæíîñòü ðàçìåùåíèÿ ñëîåâèù ëèøàéíèêîâ âî âñåõ ìåñòàõ, ãäå æåëàòåëåí
ìîíèòîðèíã êà÷åñòâà âîçäóõà, â òîì ÷èñëå è òàì, ãäå ëèøàéíèêè ïî òåì èëè èíûì
ïðè÷èíàì îòñóòñòâóþò;

– â êàæäîé ìåñòíîñòè âñåãäà ìîæíî íàéòè äîñòàòî÷íîå êîëè÷åñòâî îáðàçöîâ ìàñ-
ñîâûõ âèäîâ ëèøàéíèêîâ, ÷òîáû îáåñïå÷èòü òðåáóåìóþ òî÷íîñòü èññëåäîâàíèÿ
è ïîëíîòó îõâàòà òåððèòîðèè;

– âî âñåõ òåñòèðóåìûõ òî÷êàõ ðàçìåùàåòñÿ ñðàâíèòåëüíî îäíîðîäíûé ìàòåðèàë,
ñîáðàííûé â ìåñòå ñ èçâåñòíûìè óñëîâèÿìè ñóùåñòâîâàíèÿ, ÷òî ïîçâîëÿåò áî-
ëåå îáîñíîâàííî èíòåðïðåòèðîâàòü ðåçóëüòàòû;

– èññëåäîâàòåëü èìååò âîçìîæíîñòü âûáîðà ëó÷øåãî âàðèàíòà ýêñïåðèìåíòà äëÿ
èçó÷åíèÿ êîíêðåòíûõ ìåñòîîáèòàíèé è ðåàêöèè ïðåäñòàâèòåëåé òåõ èëè èíûõ
âèäîâ ëèøàéíèêîâ;

– âîçìîæíîñòü óñòàíîâëåíèÿ òåìïîâ óâåëè÷åíèÿ óðîâíåé çàãðÿçíåíèÿ, âûçûâàþ-
ùèõ ïîâðåæäåíèÿ ëèøàéíèêîâ.
Òðàíñïëàíòàöèÿ ñëîåâèù ëèøàéíèêîâ ïîçâîëÿåò ïëàíèðîâàòü èçó÷åíèå âëèÿíèÿ

ðàçíûõ óñëîâèé ñðåäû íà ýòè îðãàíèçìû, êîãäà îáðàçöû ñîîòâåòñòâóþùèì îáðàçîì
ðàçìåùåíû èññëåäîâàòåëåì èëè îòíîñèòåëüíî èñòî÷íèêà çàãðÿçíåíèÿ, âûçûâàþùåì
íàáëþäàåìûå ïîâðåæäåíèÿ, èëè äëÿ áîëåå òî÷íîé îöåíêè ïðîñòðàíñòâåííîé ïðîòÿ-
æåííîñòè âîçäåéñòâèÿ äàííîãî èñòî÷íèêà çàãðÿçíåíèÿ., Íàïðèìåð, òðàíñïëàíòèðî-
âàííûå îáðàçöû ìîæíî ðàçìåñòèòü íà îäíîì ðàññòîÿíèè îò èñòî÷íèêà çàãðÿçíåíèÿ,
íî íà îòêðûòîì è çàêðûòîì ìåñòàõ, ðàçëè÷íî îðèåíòèðîâàòü èõ îòíîñèòåëüíî èñ-
òî÷íèêà è ò.ä. Òðàíñïëàíòàöèè òàêæå äàþò âîçìîæíîñòü ñîêðàòèòü ïåðèîä ïðîÿâëå-
íèÿ ðåàêöèè ëèøàéíèêîâ íà çàãðÿçíåíèå èëè äðóãèå èçìåíåíèÿ ñðåäû. Êîãäà â èçó-
÷àåìûõ òî÷êàõ òåððèòîðèè ðàçìåùåíî äîñòàòî÷íî áîëüøîå êîëè÷åñòâî ïåðåñàæåí-
íîãî ìàòåðèàëà, íàáëþäåíèÿ ìîæíî ïðîâîäèòü ñ òðåáóåìûìè èíòåðâàëàìè (åæåíå-
äåëüíî, ÷åðåç äâå íåäåëè, åæåìåñÿ÷íî, è äð.). Íåêîòîðûå ìåòîäû îöåíêè âëèÿíèÿ
çàãðÿçíåíèÿ äîñòàòî÷íî ÷óâñòâèòåëüíû, ÷òîáû îáíàðóæèòü ïîâðåæäåíèÿ ëèøàéíè-
êîâ ÷åðåç íåäåëþ âîçäåéñòâèÿ äàæå ïðè íèçêèõ óðîâíÿõ çàãðÿçíåíèÿ, è â òå÷åíèå
÷àñîâ – ïðè ýêñòðåìàëüíî âûñîêèõ óðîâíÿõ (Pearson, 1993). Íåäîñòàòêàìè ïåðåñàä-
êè ÿâëÿþòñÿ, ñ îäíîé ñòîðîíû, âàíäàëèçì îòäåëüíûõ ïðåäñòàâèòåëåé ÷åëîâå÷åñêîãî
îáùåñòâà, íåðåäêî óíè÷òîæàþùèõ òðàíñïëàíòàòû, ñ äðóãîé – ïåðåìåùåíèå îðãà-
íèçìîâ èç ïðèâû÷íîé äëÿ íèõ ñðåäû â íîâûå óñëîâèÿ, ïîýòîìó ðåàêöèÿ ïåðåñàæåí-
íûõ ñþäà ñëîåâèù íå âñåãäà àäåêâàòíà îòâåòó ïîñòîÿííî ðàñòóùèõ çäåñü îñîáåé
òîãî æå âèäû (Arb, Brunold, 1990); îäíàêî åñòü äàííûå î íàëè÷èè òåñíîé êîððåëÿ-
öèè ìåæäó äàííûìè, ïîëó÷åííûõ â îïûòàõ ñ ïåðåñàäêîé ëèøàéíèêîâ, è ðåçóëüòàòà-
ìè êàðòîãðàôèðîâàíèÿ ðàñïðîñòðàíåíèÿ ëèøàéíèêîâ â çîíå âîçäåéñòâèÿ èñòî÷íèêà
çàãðÿçíåíèÿ (Ferry, Coppins, 1979).

Â äåêàáðå 1990 ã. ÿ ðàçìåñòèë 10 ùèòîâ ñî ñëîåâèùàìè Hypogymnia physodes,
ñîáðàííûìè â ëåñó â 1 êì îò ïëàòôîðìû 73 êì Ðèæñêîãî íàïðàâëåíèÿ æåëåçíîé
äîðîãè, â ðàçíûõ ïî óðîâíþ çàãðÿçíåíèÿ ÷àñòÿõ ã. Ìîñêâû. Ê ñîæàëåíèþ, âàíäàëû
äîâîëüíî áûñòðî óíè÷òîæèëè áîëüøèíñòâî ùèòîâ, â òîì ÷èñëå è â ìåñòå îòáîðà
îáðàçöîâ. Àíàëîãè÷íàÿ ñóäüáà áûëà è ó ëèøàéíèêîâ, òðàíñïëàíòèðîâàííûõ â ãîðîä
À.Â. Ï÷åëêèíûì (http://www.lichenhouse.narod.ru/000/index.htm). Äîëüøå âñåãî (äî
àâãóñòà 1991 ã.) â ìîèõ ýêñïåðèìåíòàõ ñîõðàíÿëñÿ ùèò, óñòàíîâëåííûé â öåíòðå
ãîðîäà íà Áîðîâèöêîì õîëìå, íàïðîòèâ Ãîñóäàðñòâåííîé áèáëèîòåêè èì. Â.È. Ëå-
íèíà, âî äâîðå çäàíèÿ, â êîòîðîì òîãäà ðàñïîëàãàëñÿ ìóçåé Ì.È. Êàëèíèíà. Ñ ýòèõ
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ùèòîâ ÿ ïåðèîäè÷åñêè ñíèìàë ïî 10 ñëîåâèù è íà ñðåçàõ (10 íà êàæäîì ñëîåâèùå,
ò.å. 100 ñðåçîâ â êàæäûé ñðîê) íà ðàññòîÿíèè 0.5 ñì îò êðàåâ ëîïàñòåé íà ìèêðîñêî-
ïå ÌÁÈ-4 ïîäñ÷èòûâàë îáùåå ÷èñëî âîäîðîñëåâûõ êëåòîê è ÷èñëî ìåðòâûõ êëåòîê.
Ðåçóëüòàòû ïîêàçàíû â òàáëèöå 3.5.

Êàê âèäèì, â ïåðâûå íåäåëè íàáëþäàëñÿ ñòðåññ, âûçâàííûé ïåðåñàäêîé, çàòåì â
çèìíèå ìåñÿöû áûëî îòíîñèòåëüíî ñòàáèëüíîå ñîñòîÿíèå, íî ñ íàñòóïëåíèåì òåï-
ëîãî ñåçîíà îòìèðàíèå âîäîðîñëåâûõ êëåòîê óñêîðèëîñü.

Íàêîïëåíèå âåùåñòâ-çàãðÿçíèòåëåé òðàíñïëàíòèðîâàííûìè ñëîåâèùàìè, ïîæà-
ëóé, ÷àùå äðóãèõ èñïîëüçóåìûé ïîêàçàòåëü ïðè îïûòàõ ñ ïåðåñàäêîé ëèøàéíèêîâ,
çà èñêëþ÷åíèåì âèçóàëüíî îáíàðóæèâàåìûõ ïðèçíàêîâ. Äëÿ ýêñïåðèìåíòîâ îáû÷-
íî âûáèðàëè ïðåäñòàâèòåëåé ðàçíûõ âèäîâ âñåõ òðåõ îñíîâíûõ ôîðì ðîñòà ëèøàé-
íèêîâ – êóñòèñòûå, ëèñòîâàòûå è êîðêîâûå. Çíà÷èòåëåí è ïåðå÷åíü âåùåñòâ, êîòî-
ðûå èçìåðÿëè â ïåðåñàæåííûõ òàëëîìàõ. Íåðåäêî îïðåäåëåíèå îñîáåííîñòåé àêêó-
ìóëÿöèè çàãðÿçíèòåëåé ñëîåâèùàìè ñî÷åòàëîñü ñ íàáëþäåíèÿìè çà äðóãèìè ïðè-
çíàêàìè, ÷àñòü êîòîðûõ óæå áûëà íàçâàíà. Íàïðèìåð, èçìåðåíèå ñòåïåíè îòìèðàíèÿ
âîäîðîñëåâûõ êëåòîê â ã. Ìîñêâå (òàáë. 3.5) ÿ äîïîëíèë îïðåäåëåíèåì êîíöåíòðà-
öèè ðÿäà ýëåìåíòîâ â ñëîåâèùàõ òðàíñïëàíòàòîâ (òàáë. 3.6).

Â ñðàâíåíèè ñ êîíòðîëåì êîíöåíòðàöèÿ Cu, Pb, Cd â òàëëîìàõ ñî âðåìåíåì âîç-
ðàñòàëà êàê â öåíòðå ãîðîäà, òàê è â ëåñîïàðêå ïðèìåðíî 12 êì ê ñåâåðó îò Áîðîâèö-

Òàáëèöà 3.5.  Äîëÿ (%)  ìåðòâûõ âîäîðîñëåâûõ êëåòîê â ïåðåñàæåííûõ íà Áîðîâèö-
êèé õîëì â ã. Ìîñêâå ñëîåâèùàõ Hypogymnia physodes

Äàòà 16.12.90 10.01.91 25.01.91 25.02.91 21.04.91 12.08.91 

% ìåðòâûõ 

êëåòîê 
4.0±2.0 14.4±1.0 10.5±0.9 11.2±1.1 17.0±2.0 34.0±4.0 

Äàòà Ìåñòî Cu Pb Cd Zn Mn 

16.12.1990 

73 êì îò 

Ìîñêâû, 

êîíòðîëü 

1.87-  4.59 2.44-3.57 0.13-0.28 83.3-  88.5 161. - 293. 

10.01.1991 
Ö 3.01-  4.55 3.05-3.20 0.13-0.22 89.6-107. 179.-236. 

Ò 2.17-3.42 2.39-3.06 0.17-0.27 83.6-85. 135.-205 

25.01.1991 
Ö 6.42-10.40 3.26-3.71 0.12-0.18 88.9-89. 199.-208. 

Ò 2.83-7.16 2.24-4.26 0.15-0.29 78.9-112. 107.-207. 

25.02.1991 
Ö 7.53-7.88 5.30-6.83 0.22-0.24 97.6-109. 325.-331. 

Ò 3.91-4.85 3.55-4.57 0.17-0.35 76.4-106. 120.-139. 

21.04.1991 
Ö 11.9-15. 5.88-8.24 0.19-0.28 68.7-220. 167.-302. 

Ò 7.3-9.76 4.42-5.29 0.17-0.40 79.6-85.6 135.-208. 

12.08.1991 
Ö 12.2-20.8 6.8-10.7 0.19-0.40 108.-152. 142.-303. 

Ò Ùèò ñî ñëîåâèùàìè ëèøàéíèêà óíè÷òîæåí âàíäàëàìè 

 

Òàáëèöà 3.6. Âåëè÷èíû (ìèí.-ìàêñèì.) êîíöåíòðàöèè (ìêã/ã ñóõîãî âåñà) íåêîòîðûõ
ýëåìåíòîâ â òðàíñïëàíòèðîâàííûõ ñëîåâèùàõ Hypogymnia physodes â öåíòðå (Ö)
ãîðîäà è â Ëåñíîé îïûòíîé äà÷å ÒÑÕÀ (Ò)
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êîãî õîëìà, ãäå ýêñïîíèðîâàëèñü ñëîåâèùà. Îäíàêî â öåíòðå ðîñò êîíöåíòðàöèè
ýòèõ ýëåìåíòîâ áîëåå çíà÷èòåëåí, ÷åì â ïàðêå ÒÑÕÀ. Ìîæíî ñäåëàòü âûâîä, ÷òî
íàçâàííûå òðè ýëåìåíòà â òîé èëè èíîé ìåðå ÿâëÿëèñü çàãðÿçíèòåëÿìè âîçäóõà ãî-
ðîäà âî âñåõ åãî ÷àñòÿõ. Ïîêàçàòåëè ñîäåðæàíèÿ Zn è Mn â òðàíñïëàíòàòàõ â ðàçíûå
ñðîêè íå äàþò îñíîâàíèé äëÿ îïðåäåëåííûõ çàêëþ÷åíèé.

Ýòè ýêñïåðèìåíòû ñ òðàíñïëàíòèðîâàííûìè ñëîåâèùàìè Hypogymnia physodes
ïîäòâåðæäàþò âûñêàçàííîå âûøå çàêëþ÷åíèå, ÷òî â 1990–1991 ãã â ãîðîäå íå áûëî
ó÷àñòêîâ ñ íîðìàëüíûì ÷èñòûì âîçäóõîì, ïîñêîëüêó â ìåñòàõ ýêñïîíèðîâàíèÿ òàë-
ëîìîâ äîñòàòî÷íî áûñòðî âîçðàñòàëà äîëÿ îòìåðøèõ âîäîðîñëåâûõ êëåòîê è ïðîèñ-
õîäèëî íàêîïëåíèå ðÿäà ìåòàëëîâ (òàáë. 3.5 è 3.6). Òàê, â öåíòðå ãîðîäà, â «ëèøàé-
íèêîâîé ïóñòûíå» (âûäåë 0–10) ñîäåðæàíèå ìåäè ñ äåêàáðÿ 1990 ã. ïî àïðåëü 1991 ã.
óâåëè÷èëîñü íà 220–520% (ïî àâãóñò – 350–590%), ñâèíöà – íà 130–140% (ïî àâ-
ãóñò – íà 180–190%). Íà ó÷àñòêå Ëåñíîé îïûòíîé äà÷è, îòíîñÿùåìóñÿ ê ëó÷øåìó â
Ìîñêâå âûäåëó (71–150), òàêæå øëî äîñòàòî÷íî èíòåíñèâíîå íàêîïëåíèå ìåòàëëîâ
– ñîäåðæàíèå ìåäè óâåëè÷èëîñü íà 110–280%, à ñâèíöà – íà 45–80%. Âñå ýòî –
ñâèäåòåëüñòâà íèçêîãî êà÷åñòâà âîçäóõà â Ìîñêâå â íà÷àëå 1990-õ.

Ìåòîä òðàíñïëàíòàöèè – äîñòàòî÷íî íàãëÿäíûé, íî íå íàäåæåí, ïîñêîëüêó â óñ-
ëîâèÿõ ãóñòî íàñåëåííûõ òåððèòîðèé èç-çà âàíäàëèçìà îòäåëüíûõ ïðåäñòàâèòåëåé
íàñåëåíèÿ îïðîìåò÷èâî íàäåÿòüñÿ íà âîçìîæíîñòü ïðîâåäåíèÿ äëèòåëüíûõ ñðàâíè-
ìûõ íàáëþäåíèé è ïîëó÷èòü ðåïðåçåíòàòèâíûå ðåçóëüòàòû. Õîòÿ, âîçìîæíî, ê êîìó-
òî ñóäüáà áóäåò áëàãîñêëîííà.

3.3. Èçó÷åíèå ëèõåíîáèîòû ãîðîäà â ñåðåäèíå 1990-õ

3.3.1. Èíâåíòàðèçàöèÿ âèäîâ

Ñ íà÷àëà 1990-õ ãîäîâ òåððèòîðèþ ãîðîäà ñ öåëüþ èíâåíòàðèçàöèè âèäîâîãî ñî-
ñòàâà ëèøàéíèêîâ Ìîñêâû òùàòåëüíî îáñëåäîâàë À.Â. Ï÷åëêèí (1998à, 1998á, 1999,
2002, 2003, 2005, 2006). Òîãäà À.Â. Ï÷åëêèí ïîêàçàë, ÷òî ëèøàéíèêè íà÷àëè çàñåëÿòü
òåððèòîðèè, ãäå â êîíöå 1980-õ ãîäîâ îíè îòñóòñòâîâàëè. Â ðåçóëüòàòå ñïèñîê ëèøàé-
íèêîâ, íàéäåííûõ â ðàçíûå ãîäû íà òåððèòîðèè Ìîñêâû â ïðåäåëàõ ÌÊÀÄ, âêëþ÷àÿ
è íåêîòîðûå äàííûå ïóáëèêàöèè Ã.Ý. Èíñàðîâà è Å.Ý. Ìó÷íèê (2007), óâåëè÷èëñÿ è
âêëþ÷èë 138 âèäîâ [ñèìâîëû èç 2–3 ëàòèíñêèõ áóêâ, îòäåëåííûå îò íàçâàíèÿ òàêñîíà
çíàêîì “–”, îáîçíà÷àþò æèçíåííóþ ôîðìó ëèøàéíèêà â ïîíèìàíèè Í.Ñ. Ãîëóáêîâîé
(1983), èõ îáúÿñíåíèå äàíî â òàáë. 1.1 è äàëåå â òåêñòå]: Amandinea punctata (Hoffm.)
Coppins et Scheid. – Cr; Anaptychia ciliaris (L.) Körb.–Lfp; Arthrosporum populorum A.
Massal. – Cr; Bacidia phacodes Körb. – Cr; Bryoria fuscescens (Gyeln) Brodo and D.
Hawksw. – Fp; B. implexa (Hoffm.) Brodo and D. Hawksw. -Fp; Calicium abietinum Pers.–
Cr; Caloplaca cerina (Ehrh.ex Hedw.) Th.Fr.–Cr; C. citrina (Hoffm.) Th.Fr.–Cr; C. decipiens
(Arnold) Blomb. and Forssell – Sl; C. ferruginea (Huds.) Th.Fr. – Cr; C. flavorubescens
(Huds.) J.R. Laundon – Cr; C. holocarpa (Hoffm.ex Ach.) A.E.Wade – Cr; C. lactea (A.
Massal.) Zahlbr. – Cr; Caloplaca saxicola (Hoffm.) Nordin – Cr; Candelaria concolor (Dicks.)
Stein.-Sl; Candelariella aurella (Hoffm.) Zahlbr. – Cr; C. vitellina (Hoffm.) Müll.Arg – Cr;
C. xanthostigma (Ach.) Lettau –Cr; Cetraria islandica (L.) Ach.–Fe; C. sepincola (Ehrh.)
Ach. – Sl; Cetrelia olivetorum (Nyl.) W.L.Culb.and C.F.Culb.–Sl; Chaenotheca ferruginea
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(Turner and Borrer) Mig. – Cr; Chrysothrix candelaris (L.) J.R. Laundon – Cr; Cladina
arbuscula (Wallr.) Hale and W.L. Culb.–Fe; C. portentosa (Dufour) Follmann –Fe; C.
rangiferina (L.) Nyl.–Fe; C. stellaris (Opiz) Brodo – Fe; Cladonia botrytes (K.G. Hagen)
Willd. – Sc; C. caespitica (Pers.) Flörke – Sc; C. cariosa (Ach.) Spreng.–Sc; C. chlorophaea
(Flörke ex Sommerf.) Spreng.–Sc; C. coniocraea (Flörke) Spreng.–Sc; C. digitata (L.) Hoffm.
– Sc; C. fimbriata(L.) Fr.–Sc; C. foliacea (Huds.) Willd. – Sc; C. furcata (Huds.) Schrad. –
Fr; C. macilenta Hoffm. ssp. macilenta –Sc; C. ochrochlora Flörke – Sc; Ñ. parasitica
(Hoffm.) Hoffm.–Sc; C. pyxidata (L.) Hoffm.–Sc; C. ramulosa (With.) J.R.Laundon – Sc;
C. rei Schaer. – Sc; C. squamosa Hoffm.–Fr; C. subulata (L.) Weber ex F.H.Wigg.–Sc; C.
turgida Hoffm.–Fr; Dibaes baeomyces (L.fil.) Rambold and Hertel –Sc; Diploschistes
muscorum (Scop.) R. Sant. – Cr; Evernia mesomorpha Nyl. – Fp; Evernia prunastri (L.)
Ach.–Fp; Flavoparmelia caperata (L.) Hale – Sl; Graphis scrpta (L.)Ach.–Cr; Gyalecta
sp.–Cr; Hypocenomyce friesii (Ach.) P. James and Gotth. Schneid. – Sq; H. scalaris (Ach.)
M.Choisy – Sq; Hypogymnia physodes (L.) Nyl.–Cl; H.tubulosa (Schaer.) Hav. – Cl; Lecania
dubitans (Nyl.) A.L.Sm. –Cr; Lecanora albella (Pers.) Ach. –Cr; L. allophana Nyl.–Cr; L.
carpinea (L.) Vain.–Cr; L. chlarotera Nyl. – Cr; L. conizaeoides Nyl. ex Cromb. – Cr; L.
crenulata Hook. – Cr; L. dispersa (Pers.) Sommerf. – Cr; L. hagenii (Ach.) Ach.– Cr; L.
intumescens (Rebent.) Rabenh.–Cr; L. muralis (Schreb.) Rabenh. – Dm; L. phaeostigma
(Körb.) Almb. – Cr; L. piniperda Korb.–Cr; L. rugosella Zahlbr.–Cr; L. cfr. saepimentorum
Savicz – Cr; L. saligna (Schrad.( Zahlbr.– Cr; L. symmicta (Ach.) Ach. –Cr; L. umbrina
(Ach.) A. Massal.–Cr; L. varia (Hoffm.) Ach. – Cr; Lecidea erythrophaea Flörke ex Sommerf.
– Cr; L. sphaerella Hedl. – Cr ; Lecidea sp.– Cr ; Lecidella euphorea (Flörke) Hertel –Cr;
Lepraria incana (L.) Ach.–Cr; Lobaria pulmonaria (L.) Hoffm. –Ll; Melanelia exasperata
(De Not.) Essl.–Sl; M. exasperatula (Nyl.) Essl. – Sl; M. olivacea (L.) Essl. –Sl; Opegrapha
atra Pers. – Cr; O. rufescens Pers. – Cr; O. varia Pers.–Cr; Parmelia saxatilis (L.) Ach.–Sl;
P. sulcata Taylor –Sl; Parmelina tiliacea (Hoffm.) Hale –Sl; Parmeliopsis ambigua (Wulfen)
Nyl.–Sl; P. hyperopta (Ach.) Arnold -Sl; Peltigera canina (L.) Willd.–Ll; P. didactyla (With.)
J.R.Laundon –Ll; P. leucophlebia (Nyl.) Gyeln.–Ll; P. malacea (Ach.) Funck. – Ll; P.
polydactyla (Neck.) Hoffm.–Ll; P. praetextata (Flörke ex Sommerf.) Zopf –Ll; P. rufescens
(Weiss) Humb.–Ll; P. venosa (L.) Hoffm.–Ll; Pertusaria albescens (Huds.) M.Choisy and
Werner –Cr; Phaeophyscia ciliata (Hoffm.) Moberg – Sl; P. nigricans (Flörke) Moberg – Sl;
P. orbicularis (Neck.)Moberg –Sl; Phlyctis argena (Spreng.) Flot. – Cr; Physcia adscendens
(Fr.) H.Oliver – Sl; P. aipolia (Ehrh.ex Humb.) Furnr.–Sl; P. caesia (Hoffm.) Furnr. – Sl; P.
dubia (Hoffm.) Lettau –Sl; P. stellaris (L.) Nyl. – Sl; P. tenella (Scop.) DC. in Lam.and DC.–
Sl; P. tribacia (Ach.) Nyl.–Sl; Physconia detersa (Nyl.) Poelt – Sl; P. distorta (With.)
J.R.Laundon –Sl; P. enteroxantha (Nyl.) Poelt – Sl; P. grisea (Lam.) Poelt –Sl; Ramalina
farinacea (L.) Ach. – Fp; R. pollinaria (Westr.) Ach.–Fp; Rinodina pyrina (Ach.) Arnold –
Cr; R. septentrionalis Malme – Cr; R. sophodes (Ach.) A. Massal. – Cr; Scoliciosporum
chlorococcum (Graewe ex Stenh.) Vezda – Cr; Stereocaulon tomentosum Fr.–Fe;
Strangospora moriformis (Ach.) Stein.–Cr; Trapeliopsis granulosa (Florke) Coppins and P.
James – Cr; Tuckermanopsis chlorophylla (Willd.in Humb.) Hale – Sl; Usnea florida (L.)
Weber ex F.H.Wigg. – Fp; U. glabrescens (Nyl.ex Vain.) Vain – Fp; U. hirta (L.) Weber ex
F.H.Wigg.–Fp; Verrucaria cfr. calciseda DC.– El; V. muralis Ach. – El; V. nigrescens Pers.
– El; Vulpicida pinastri (Scop.) J.-E. Mattsson and M.J.Lai -Sl; Xanthoria candelaria (L.)
Th. Fr. –Sl; X. fallax (Hepp) Arnold – Sl; X. parietina (L.) Th.Fr.– Sl; X. polycarpa (Hoffm.)
Th.Fr. ex Rieber –Sl. Àíàëèçèðóþ ýòè ìàòåðèàëû, ÿ âûñêàçàë ïðåäïîëîæåíèå, ÷òî ïå-
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ðå÷åíü òàêñîíîâ ëèøàéíèêîâ, ïðåäñòàâèòåëåé êîòîðûõ âñòðå÷àëè íà íûíåøíåé òåð-
ðèòîðèè Ìîñêâû, äàëåêî íå ïîëîí (Ðûñèí è äð., 2004). Äëÿ ñðàâíåíèÿ, íà ñîâðåìåí-
íîé òåððèòîðèè Ïåòåðáóðãà â ðàçíûå ãîäû íàõîäèëè ïðåäñòàâèòåëåé 284 âèäîâ, èç
êîòîðûõ ñîõðàíèëîñü 153 (Ìàëûøåâà, 2003). Âåðîÿòíî, íåïîëíîòà ñïèñêà ÷àñòè÷íî
ñâÿçàíà ñ òåì, ÷òî â îòëè÷èå îò Ïåòåðáóðãà, â íàó÷íûõ è ó÷åáíûõ ó÷ðåæäåíèÿõ Ìîñê-
âû â 19 è ïåðâîé ïîëîâèíå 20 ñòîëåòèÿ íå áûëî ñïåöèàëèñòîâ, öåëåíàïðàâëåííî çàíè-
ìàâøèõñÿ èçó÷åíèåì ëèøàéíèêîâ. Ñîîòâåòñòâåííî, ëèøàéíèêè íà òåððèòîðèè ãîðî-
äà ñîáèðàëè â îñíîâíîì ýíòóçèàñòû-ëþáèòåëè ïðèðîäû, êîòîðûå îáðàùàëè âíèìà-
íèå ãëàâíûì îáðàçîì íà áðîñàþùèåñÿ â ãëàçà âèäû.

Ñðåäè ïåðå÷èñëåííûõ 138 âèäîâ ëèøàéíèêîâ 53 (38%) ïðèíàäëåæàò ê ãðóïïå îä-
íîîáðàçíîíàêèïíûõ (Cr) æèçíåííûõ ôîðì. Ê ãðóïïå ëèñòîâàòûõ ðàññå÷åííîëîïàñò-
íûõ ðèçîèäàëüíûõ (Sl) îòíîñÿòñÿ 33 âèäà, ê ïëàãèî-îðòîòðîïíûì áîðîäàâ÷àòî- èëè
÷åøóé÷àòî-êóñòèñòûì øèëî- èëè ñöèôîâèäíûì (Sc) – 17, ê ëèñòîâàòûì øèðîêîëîïà-
ñòíûì ðèçîèäàëüíûì (Ll) – 9, ê êóñòèñòûì ïîâèñàþùèì (Fp) – 9, ê êóñòèñòûì ïðÿìî-
ñòîÿ÷èì (Fe) – 5, ê ãðóïïàì áîðîäàâ÷àòî- èëè ÷åøóé÷àòî-êóñòèñòûõ êóñòèñòî-ðàçâåò-
âëåííûõ (Fr) è íàêèïíûõ ýíäîëèòíûõ (El) – ïî 3, ê ãðóïïàì íàêèïíûõ ÷åøóé÷àòûõ
(Sq) è ëèñòîâàòûõ âçäóòîëîïàñòíûõ íåðèçîèäàëüíûõ (Cl) – ïî 2, ê ãðóïïàì íàêèïíûõ
äèìîðôíûõ (Dm) è ëèñòîâàòî-êóñòèñòûõ ïîâèñàþùèõ (Lfp) – ïî 1 âèäó.

À. Â. Ï÷åëêèí (http://www.lichenhouse.narod.ru) â 1990-õ – íà÷àëå 2000-õ ãîäîâ
îáñëåäîâàë ñ öåëüþ óñòàíîâëåíèÿ âèäîâîãî ñîñòàâà ëèøàéíèêîâ òàêèå òåððèòîðèè
ãîðîäà â ïðåäåëàõ ÌÊÀÄ êàê Ãîñóäàðñòâåííûé íàöèîíàëüíûé ïðèðîäíûé ïàðê “Ëî-
ñèíûé Îñòðîâ”, ãäå çàôèêñèðîâàë íàëè÷èå ïðåäñòàâèòåëåé 58 âèäîâ ëèøàéíèêîâ,
ïàðê «Ñîêîëüíèêè» (27 âèäîâ), Èçìàéëîâñêèé ëåñîïàðê (25 âèäîâ), «Áèòöåâñêèé
ëåñ» (36 âèäîâ), Âîðîáüåâû (Ëåíèíñêèå) ãîðû (21 âèä), Ôèëè-Êóíöåâñêèé ëåñîïàðê
(33 âèäà), Êðûëàòñêèå õîëìû (26 âèäîâ), òåððèòîðèþ â äîëèíå ð. Êîòëîâêà (27 âè-
äîâ), Äîíñêîé ìîíàñòûðü è íåêðîïîëü (áîëåå 10 âèäîâ), ìóçåé-çàïîâåäíèê «Êîëî-
ìåíñêîå» (áîëåå 15 âèäîâ), ðÿä ìóíèöèïàëüíûõ ðàéîíîâ è èñòîðè÷åñêèõ òåððèòî-
ðèé Öåíòðàëüíîãî àäìèíèñòðàòèâíîãî îêðóãà (Õàìîâíèêè ñ Íîâîäåâè÷üèì ìîíàñ-
òûðåì è íåêðîïîëåì, Àëåêñàíäðîâñêèì ñàäîì, Ïîêðîâñêèì ñîáîðîì è ñòåíàìè Êðåì-
ëÿ, ßêèìàíêà ñ Öåíòðàëüíûì ïàðêîì êóëüòóðû è îòäûõà èì. À.Ì.Ãîðüêîãî è Íå-
ñêó÷íûì ñàäîì, Àðáàò ñ Ãîãîëåâñêèì áóëüâàðîì, Êèòàé-ãîðîä, Çàìîñêâîðå÷üå, Òà-
ãàíñêèé ñ Êàëèòíèêîâñêèì êëàäáèùåì, Áàñìàííûé ñ ×èñòîïðóäíûì è Ïîêðîâñêèì
áóëüâàðàìè, ñàäîì èì. Ý.Áàóìàíà, Êðàñíîñåëüñêèé, Ìåùàíñêèé ñ èñòîðè÷åñêîé òåð-
ðèòîðèåé Áîòàíè÷åñêîãî ñàäà ÌÃÓ íà ïð. Ìèðà, Òâåðñêîé ñ áóëüâàðàìè è ñàäîì
«Ýðìèòàæ», Ïðåñíåíñêèé ñ çîîïàðêîì, ñàäîì «Àêâàðèóì», Êðàñíîïðåñíåíñêèì ïàð-
êîì, Âàãàíüêîâñêèì êëàäáèùåì).

3.3.2. Îõðàíà ðåäêèõ âèäîâ ëèøàéíèêîâ. Îáîñíîâàíèå ïðîåêòîâ
ïî ðåêîíñòðóêöèè æèëûõ êâàðòàëîâ

À.Â. Ï÷åëêèí îáîñíîâàë íåîáõîäèìîñòü âêëþ÷åíèÿ â Êðàñíóþ êíèãó ãîðîäà (2001)
18 âèäîâ ëèøàéíèêîâ: Bryoria fuscescens (êàòåãîðèÿ 1 – âèä íàõîäèòñÿ ïîä óãðîçîé
èñ÷åçíîâåíèÿ), Cetraria islandica (1), Cladina arbuscula (1), C. stellaris (êàòåãîðèÿ 0 –
âèä èñ÷åçíóâøèé), Cladonia botrytes (2), C. cariosa (1), C. furcata (1), C. macilenta (2),
C. turgida (1), Evernia mesomorpha (1), E. prunastri (2), Hypogymnia tubulosa (2), Lecanora
muralis (3 – âèä óÿçâèìûé), Parmeliopsis ambigua (3), Peltigera canina (1), P. rufescens
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(3), Ramalina farinacea (1), Usnea hirta (1). (Ïðåäñòàâèòåëåé ðÿäà âèäîâ èç ýòîãî ñïèñ-
êà ÿ íà òåððèòîðèè Ìîñêâû â íà÷àëå 1990-õ íå âñòðå÷àë). Îí æå ïîäãîòîâèë äëÿ ýòîãî
èçäàíèÿ è î÷åðêè îá ýòèõ âèäàõ. Òàêèì îáðàçîì, íàçâàííûå âèäû ëèøàéíèêîâ ñòàëè
îáúåêòàìè îõðàíû â ãîðîäå Ìîñêâå. Ýòî äåëàåò îáÿçàòåëüíûì ïðè ïðîâåäåíèè ýêñ-
ïåðòèç ãðàäîñòðîèòåëüíûõ ïðîåêòîâ, çàòðàãèâàþùèõ ìåñòîîáèòàíèÿ ëèøàéíèêîâ,
ó÷àñòèå â íèõ ñïåöèàëèñòîâ, êîòîðûå ìîãëè áû ñäåëàòü êâàëèôèöèðîâàííîå çàêëþ÷å-
íèå, èìåþòñÿ ëè íà ïëàíèðóåìîé ê çàñòðîéêå òåððèòîðèè ïðåäñòàâèòåëè îõðàíÿåìûõ
âèäîâ, è íå ïðèâåäåò ëè îñóùåñòâëåíèå ïðîåêòà ê ãèáåëè èõ ïîïóëÿöèé.

Öåíòð ýêîëîãè÷åñêèõ èíèöèàòèâ, ã. Ìîñêâà, ïðèâëåêàë àâòîðà ê ó÷àñòèþ â ýêñ-
ïåðòèçå ïðîåêòîâ ïî ðåêîíñòðóêöèè ðÿäà æèëûõ ìàññèâîâ ãîðîäà. Â ÷àñòíîñòè, â
ìàå 2003 ã. áûëè èçó÷åíû îñîáåííîñòè ðàñïðåäåëåíèÿ ýïèôèòíûõ ëèøàéíèêîâ íà
ïîäëåæàùåé ðåêîíñòðóêöèè ïëîùàäè êâàðòàëà 42-À ïî óë. Îáðó÷åâà, ÞÇÀÎ ã. Ìîñ-
êâû. Ðåøàëèñü äâå îñíîâíûå çàäà÷è:

1) óñòàíîâèòü íàëè÷èå íà ýòîé òåððèòîðèè ïðåäñòàâèòåëåé âèäîâ ëèøàéíèêîâ,
âêëþ÷åííûõ â Êðàñíóþ êíèãó ãîðîäà;

2) ïî-âîçìîæíîñòè, ïî îñîáåííîñòÿì ðàñïðåäåëåíèÿ ýïèôèòíûõ âèäîâ ïðîâåñ-
òè çîíèðîâàíèå òåððèòîðèè êâàðòàëà, ÷òîáû âûÿâèòü ó÷àñòêè, áëàãîïðèÿòíûå äëÿ
æèçíè ëèøàéíèêîâ (è ëþäåé), è, ñîîòâåòñòâåííî, ìåíåå áëàãîïðèÿòíûå.

Èñïîëüçîâàííûé ìåòîä ïîçâîëÿë ðåøèòü îáå çàäà÷è. Äëÿ ðàíæèðîâàíèÿ èçó÷åííîé
òåððèòîðèè áûë èñïîëüçîâàí ìîäèôèöèðîâàííûé Èíäåêñ ÷èñòîòû àòìîñôåðû È×Àf,
êîòîðûé ïðåäñòàâëÿåò ñóììó âñòðå÷àåìîñòåé âñåõ çàôèêñèðîâàííûõ íà ñòâîëå äåðåâà
âèäîâ ëèøàéíèêîâ (áîëåå ïîäðîáíî îá èíäåêñàõ ñì.: Áÿçðîâ, 2002). Ïðè âû÷èñëåíèè
ýòîãî èíäåêñà âñòðå÷àåìîñòü f âûðàæàåòñÿ â áàëëàõ ñîãëàñíî ñëåäóþùåé øêàëå:

% âñòðå÷àåìîñòè Áàëë
>60 5
31-60 4
16-30 3
6-15 2
1-5 1

È×Àf ó÷àñòêà îïðåäåëÿëñÿ êàê ñðåäíÿÿ âåëè÷èíà È×Àf âñåõ îáñëåäîâàííûõ íà
ó÷àñòêå ñòâîëîâ äåðåâüåâ. Ñ÷èòàåòñÿ, ÷òî ÷åì ìåíüøå âåëè÷èíà È×À, òåì õóæå óñëî-
âèÿ äëÿ æèçíåäåÿòåëüíîñòè ëèøàéíèêîâ, è, âåðîÿòíî, çäåñü áîëåå çàãðÿçíåí âîçäóõ.

Èçó÷åíèå ïðåäîñòàâëåííîãî çàêàç÷èêîì êàðòîãðàôè÷åñêîãî ìàòåðèàëà, à òàêæå
íåïîñðåäñòâåííûé îáõîä ïëîùàäè êâàðòàëà 42-À äàë îñíîâàíèå ðàçäåëèòü òåððèòî-
ðèþ íà 12 ó÷àñòêîâ ðàçëè÷íîé êîíôèãóðàöèè. Äåëåíèå îñíîâûâàëîñü íà ñëåäóþ-
ùèõ êðèòåðèÿõ:

à) ñëîæèâøàÿñÿ ñòðóêòóðà òåððèòîðèè è åå èñïîëüçîâàíèå;
á) ðàñïðåäåëåíèå ñíîñèìûõ è îñòàþùèõñÿ ñòðîåíèé;
â) ðàñïðåäåëåíèå äðåâåñíûõ íàñàæäåíèé;
Íà êàæäîì âûäåëåííîì ó÷àñòêå äëÿ õàðàêòåðèñòèêè ïîêàçàòåëåé ýïèôèòíûõ ëè-

øàéíèêîâ áûëî îáñëåäîâàíî ïî 10 âçðîñëûõ (äèàìåòð ñòâîëà 20 ñì è áîëåå) ïðÿìîðà-
ñòóùèõ äåðåâüåâ ïðåèìóùåñòâåííî îäíîé ïîðîäû (òîïîëü). Íà ÷åòûðåõ ó÷àñòêàõ èç-
çà îòñóòñòâèÿ òîïîëåé ó÷åòû ïðîâåäåíû íà ïðåäñòàâèòåëÿõ è äðóãèõ âèäîâ äåðåâüåâ.
Ó÷åòû ëèøàéíèêîâ ïðîâîäèëèñü íà âñåé ïîâåðõíîñòè êàæäîãî ñòâîëà íà âûñîòå îò
120 äî 170 ñì. Ýòîò 50-ñì îòðåçîê ñòâîëà ñ ïîìîùüþ ñïåöèàëüíîé ñåòêè ïî âûñîòå
äåëèëñÿ íà ïÿòü 10-ñì îòðåçêîâ, à ïî øèðèíå – íà 4 ñåêòîðà, îðèåíòèðîâàííûõ ïî
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÷àñòÿì ñâåòà. Òàêèì îáðàçîì, íà êàæäîì ñòâîëå çàêëàäûâàëîñü 20 ó÷åòíûõ ïëîùàäîê
ðàâíîé âûñîòû (10 ñì), íî ðàçíîé øèðèíû (â çàâèñèìîñòè îò äèàìåòðà ñòâîëà). Èñ-
ïîëüçîâàíèå òàêîé ñåòêè ïîçâîëÿëî îïðåäåëÿòü âñòðå÷àåìîñòü ïðåäñòàâèòåëåé îáíà-
ðóæåííûõ íà êàæäîì ñòâîëå äåðåâà âèäîâ ëèøàéíèêîâ ñ òî÷íîñòüþ 5%, è ïîâûøàëî
òî÷íîñòü îïðåäåëåíèÿ ïîêðûòèÿ (%) èìè îáñëåäóåìîãî îòðåçêà ñòâîëà.

Ñâåäåíèÿ îá îáíàðóæåííûõ âèäàõ ëèøàéíèêîâ, èõ ïîêàçàòåëÿõ çàíîñèëèñü â
ñïåöèàëüíûé áëàíê.

Âèäû, îáíàðóæåííûå âíå îáñëåäóåìîãî îòðåçêà ñòâîëà èëè íà äðóãèõ äåðåâüÿõ,
òàêæå ôèêñèðîâàëèñü, íî ïðè âû÷èñëåíèè È×Àf íå ïðèíèìàëèñü âî âíèìàíèå. Ñëî-
åâèùà ëèøàéíèêîâ, âèäîâóþ ïðèíàäëåæíîñòü êîòîðûõ ñðàçó îïðåäåëèòü áûëî íåëüçÿ,
â áëàíêå ïîëó÷àëè óñëîâíîå îáîçíà÷åíèå, îòäåëÿëèñü îò ñóáñòðàòà äëÿ äàëüíåéøåé
èäåíòèôèêàöèè â ëàáîðàòîðíûõ óñëîâèÿõ. Ïîñëå îïðåäåëåíèÿ âñåõ âèäîâ äëÿ êàæ-
äîãî äåðåâà è ó÷àñòêà áûë âû÷èñëåí È×Àf. Ïî ñõîäñòâó çíà÷åíèé È×Àf ó÷àñòêîâ
áûëî ïðîâåäåíî ðàíæèðîâàíèå òåððèòîðèè, âûðàæåííîå â ôîðìå êàðòîñõåìû.

Òåððèòîðèÿ êâàðòàëà 42-À áûëà îçåëåíåíà äîñòàòî÷íî õîðîøî, ïðè÷åì ïðèñóò-
ñòâîâàëè ýëåìåíòû êàê îðãàíèçîâàííîãî, òàê è ñòèõèéíîãî îçåëåíåíèÿ. Â îñíîâíîì
ýòî äðåâåñíûå íàñàæäåíèÿ ðàçíûõ ïîðîä (òîïîëü, ëèïà, áåðåçà, êëåíû, âÿç, äóá, êàø-
òàí, ðÿáèíà, âèøíÿ, ÿáëîíÿ, áîÿðûøíèê, êàðàãàíà è äð.). Ñîñòîÿíèå äåðåâüåâ áûëî
õîðøåå, çà èñêëþ÷åíèåì íåêîòîðûõ äåðåâüå âáëèçè ìîñòîâîé ïî óë. Îáðó÷åâà è ðÿäà
ñòàðûõ ÿáëîíü. Ïðàâäà, ñòâîëû îòäåëüíûõ äåðåâüåâ, ãëàâíûì îáðàçîì êëåíà ÿñåíå-
ëèñòíîãî, ðîñëè ñ áîëüøèì íàêëîíîì, ïîýòîìó ÿ ïîëàãàë, ÷òî öåëåñîîáðàçíî êîíò-
ðîëèðóåìîå èõ óäàëåíèå, íå äîæèäàÿñü, ïîêà îíè ïîâàëÿòñÿ è íàíåñóò óùåðá àâòî-
ìîáèëÿì, ãàðàæíûì óêðûòèÿì è îêíàì çäàíèé.

Íà ñòâîëàõ äåðåâüåâ ðàçëè÷íûõ ïîðîä îáíàðóæåíû ïðåäñòàâèòåëè 13 âèäîâ ëè-
øàéíèêîâ. Ýòî Caloplaca cerina, Hypogymnia physodes, Lecanora hagenii, L. varia,
Lecidella elaeochroma, Parmelia sulcata, Phaeophyscia orbicularis, Physcia adscendens,
P. stellaris, P. tenella, Physconia distorta, Scoliciosporum chlorococcum, Xanthoria parietina.
Ýòî ñðåäíåå äëÿ òåððèòîðèè Ìîñêâû (â ïðåäåëàõ ÌÊÀÄ) ÷èñëî âèäîâ è ñîñòàâ âèäîâ
â îñíîâíîì ñîâïàäàë ñ ðàíåå âûÿâëåííûì ìíîþ äëÿ äàííîé áîëåå îáøèðíîé (âêëþ-
÷àþùåé ÷àñòü íûíåøíåãî ïðèðîäíîãî êîìïëåêñà) òåððèòîðèè (Áÿçðîâ, 1994). Çäåñü
áûëè ïðåäñòàâëåíû ëèøàéíèêè âñåõ 4-õ âûÿâëåííûõ â Ìîñêâå ãðóïï ÷óâñòâèòåëüíî-
ñòè ê çàãðÿçíåíèþ âîçäóõà (îò íàèáîëåå óñòîé÷èâûõ (5 âèäîâ) äî ïðåäñòàâèòåëåé íàè-
áîëåå ÷óâñòâèòåëüíûõ â óñëîâèÿõ Ìîñêâû ëèøàéíèêîâ (1 âèä). Îáíàðóæåíèå çäåñü
ïîñëåäíåãî âèäà, ñîãëàñíî êðèòåðèÿì è ìàñøòàáó, ïðèíÿòûì â Ýêîëîãè÷åñêîì àòëàñå
Ìîñêâû (2000), ïîçâîëÿëî îòíåñòè êâàðòàë â öåëîì ê òåððèòîðèè ñî ñëàáîé ñòåïåíüþ
çàãðÿçíåíèÿ âîçäóõà (â óñëîâèÿõ Ìîñêâû). Âèäû, âíåñåííûå â Êðàñíóþ êíèãó ãîðîäà
(2001), íà îáñëåäîâàííîé òåððèòîðèè îòñóòñòâîâàëè.

×èñëî âèäîâ íà êàæäîì èç 12 âûäåëåííûõ ó÷àñòêîâ âàðüèðóåò îò 3 äî 8 (òàáë. 3.7).

Òàáëèöà 3.7. Ðàñïðåäåëåíèå ñðåäíèõ äëÿ ó÷àñòêà âåëè÷èí È×Àf è ïîêàçàòåëåé
êîëè÷åñòâà âèäîâ â ïîäëåæàùåì ðåêîíñòðóêöèè êâàðòàëå 42-À íà óë. Îáðó÷åâà,
ã.Ìîñêâà (ìàé 2003 ã.)

Ó÷àñòîê I II III IV V VI VII VIII IX X XI XII Cðåäíÿÿ 
Âåëè÷èíà 

È×Àf 3.2 3.3 2.7 3.7 10.3 6.0 7.4 8.0 10.1 6.3 11.1 12.0 6.9 

×èñëî âèäîâ 3 6 5 3 8 5 6 6 5 5 6 7 5.4 
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Äëÿ âñåé îáñëåäîâàííîé òåððèòîðèè ñðåäíÿÿ âåëè÷èíà È×Àf = 6.9. ×àùå ïðè
ðàíæèðîâàíèè èçó÷àåìîãî åäèíñòâà ïî âåëè÷èíå èíäåêñîâ ïðèíèìàþò îäèíàêîâûé
ðàçìåð øàãà, õîòÿ ñàì ÿ íå ñòîðîííèê òàêîãî ïîäõîäà íà îñíîâå ïîêàçàòåëåé îáúåê-
òîâ æèâîé ïðèðîäû. Â äàííîì ñëó÷àå, îäíàêî, áûëà ïðèíÿòà âåëè÷èíà øàãà 5. Ñîîò-
âåòñòâåííî, ó÷àñòêè I, II, III è IV áûëè îáúåäèíåíû â ðàíã òåððèòîðèé ñ íàèìåíüøåé
âåëè÷èíîé È×Àf (1–5), ÷èñëî âñòðå÷åííûõ çäåñü âèäîâ 7, ñðåäíÿÿ ôàêòè÷åñèêõ âå-
ëè÷èí È×Àf = 3.3; ó÷àñòêè VI, VII, VIII è X îòíîñåíû ê ðàíãó òåððèòîðèé ñ âåëè÷è-
íîé È×Àf 5.1-10, ÷èñëî âñòðå÷åííûõ çäåñü âèäîâ òàêæå 7, ñðåäíÿÿ ôàêòè÷åñèêõ
âåëè÷èí È×Àf = 6.9, ò.å. ñîîòâåòñòâóùàÿ ñðåäíåé äëÿ âñåãî êâàðòàëà; ó÷àñòêè V, IX,
XI è XII ñîñòàâèëè ðàíã òåððèòîðèé ñ âåëè÷èíîé È×Àf áîëåå 10, ÷èñëî âñòðå÷åí-
íûõ çäåñü âèäîâ 12, ñðåäíÿÿ ôàêòè÷åñèêõ âåëè÷èí È×Àf = 11.1.

Ðåçóëüòàòû ïîêàçûâàþò, ÷òî ðàñïðåäåëåíèå ëèøàéíèêîâ ñâÿçàíî íå òîëüêî ñ çàã-
ðÿçíåíèåì. Òàê, ó÷àñòîê XII, ðàñïîëîæåííûé íà ñòûêå óë. Îáðó÷åâà è Ëåíèíñêîãî
ïð., â äîñòàòî÷íî ãëóáîêîì ïîíèæåíèè, ãäå, âåðîÿòíî, óðîâåíü ãðóíòîâûõ âîä ðàñ-
ïîëîæåí íåãëóáîêî, îòëè÷àëñÿ ãëàâåíñòâóþùåé ðîëüþ èâû â äðåâåñíûõ íàñàæäåíè-
ÿõ. À ñ ýòîé ïîðîäîé âñþäó ñâÿçàíî çíà÷èòåëüíîå ÷èñëî âèäîâ ëèøàéíèêîâ. Íà äâóõ
îáñëåäîâàííûõ íà ýòîì ó÷àñòêå òîïîëÿõ âñòðå÷åíî âñåãî ïî 2 âèäà ëèøàéíèêîâ,
äàâøèõ âåëè÷èíó È×Àf 4 è 5, òîãäà êàê íà èâàõ ÷èñëî âèäîâ íà îäíîì ñòâîëå 3-6, è
âåëè÷èíà È×Àf 11-17. Ïðè îáñëåäîâàíèè òåððèòîðèè êâàðòàëà íå óäàëîñü ñîáëþñòè
ãëàâíîå óñëîâèå òàêîãî ðîäà ãðàäèåíòíûõ èññëåäîâàíèé – “ïðè ïðî÷èõ ðàâíûõ óñ-
ëîâèÿõ”, ïîñêîëüêó ðàñïðåäåëåíèå äðåâåñíûõ ïîðîä ïî òåððèòîðèè îêàçàëîñü íå-
ðàâíîìåðíûì. Êðîìå òîãî, íà ÷àñòè òåððèòîðèè äåðåâüÿ îòñóòñòâîâàëè, ÷òî, âåðîÿò-
íî, áûëî ñâÿçàíî ñ îñîáåííîñòÿìè ïðîåêòèðîâàíèÿ ëàíäøàôòíûõ àðõèòåêòîðîâ.

Àíàëîãè÷íûå çàäà÷è è òåì æå ìåòîäîì â èþíå 2003 ã. ðåøàëèñü è â ðàìêàõ ýêîëîãè-
÷åñêîé ýêñïåðòèçû ïðîåêòà ïî ðåêîíñòðóêöèè ÷àñòè òåððèòîðèè 3-ãî ìèêðîðàéîíà (âäîëü
óë. Þíîñòè) ã. Çåëåíîãðàäà â ñâÿçè ñî ñíîñîì çäåñü ïÿòèýòàæíûõ æèëûõ çäàíèé ñòàðîé
ïîñòðîéêè. Ýêñïåðòèçó òàêæå ïðîâîäèë Öåíòð ýêîëîãè÷åñêèõ èíèöèàòèâ, ã. Ìîñêâà.

Îáñëåäîâàííàÿ òåððèòîðèÿ, êàê è â ïðåäøåñòâóþùåì ñëó÷àå, áûëà îçåëåíåíà
äîñòàòî÷íî õîðîøî, ïðè÷åì ïðèñóòñòâîâàëè ýëåìåíòû êàê îðãàíèçîâàííîãî, òàê è
ñòèõèéíîãî îçåëåíåíèÿ. Â îñíîâíîì, ýòî áûëè äðåâåñíûå íàñàæäåíèÿ ðàçíûõ ïîðîä
êàê õâîéíûå (ëèñòâåííèöà, åëü), òàê è ëèñòâåííûå (òîïîëü, îñèíà, ëèïà, áåðåçà, êëå-
íû, âÿç, äóá, êàøòàí, ðÿáèíà, âèøíÿ, ÿáëîíÿ, áîÿðûøíèê, êàðàãàíà è äð.). Ñîñòîÿ-
íèå äåðåâüåâ áûëî õîðîøåå, çà èñêëþ÷åíèåì íåêîòîðûõ ñòàðûõ ÿáëîíü.

Íà ñòâîëàõ äåðåâüåâ ðàçëè÷íûõ ïîðîä îáíàðóæåíû ïðåäñòàâèòåëè 16 âèäîâ ëè-
øàéíèêîâ. Ýòî Caloplaca cerina, C. holocarpa, Candelariella vitellina, Hypogymnia
physodes, Lecanora hagenii, L. varia, Lecidella elaeochroma, Parmelia sulcata,
Phaeophyscia nigricans, P. orbicularis, Physcia adscendens, P. stellaris, P. tenella,
Physconia distorta, Scoliciosporum chlorococcum, Xanthoria parietina. Çäåñü òàêæå
ïðåäñòàâëåíû ëèøàéíèêè âñåõ 4-õ âûÿâëåííûõ â Ìîñêâå ãðóïï ÷óâñòâèòåëüíîñòè ê
çàãðÿçíåíèþ âîçäóõà (îò íàèáîëåå óñòîé÷èâûõ (5 âèäîâ) äî ïðåäñòàâèòåëåé íàèáî-
ëåå ÷óâñòâèòåëüíûõ â óñëîâèÿõ Ìîñêâû ëèøàéíèêîâ (1 âèä), ïðè÷åì ýòîò âèä âñòðå-
÷åí íà âñåõ 10 ó÷àñòêàõ (ïðàâäà, äàëåêî íå âñåãäà åãî ïðåäñòàâèòåëè ïîïàäàëè íà
ó÷åòíûå ïëîùàäêè, çàêëàäûâàåìûå íà äåðåâüÿõ). Ñîãëàñíî êðèòåðèÿì è ìàñøòàáó,
ïðèíÿòûì â Ýêîëîãè÷åñêîì àòëàñå Ìîñêâû (2000), îáíàðóæåíèå çäåñü âèäîâ ïîñëå-
äíåé ãðóïïû ïîçâîëÿåò îòíåñòè âñþ ïëîùàäü â öåëîì ê òåððèòîðèè ñî ñëàáîé ñòåïå-
íüþ çàãðÿçíåíèÿ âîçäóõà (â óñëîâèÿõ Ìîñêâû).
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Âèäû ëèøàéíèêîâ, âíåñåííûå â Êðàñíóþ êíèãó ã. Ìîñêâû (2001),íà îáñëåäî-
âàííîé ïëîùàäè íå âñòðå÷åíû.

×èñëî âèäîâ íà êàæäîì èç 10 âûäåëåííûõ ó÷àñòêîâ âàðüèðóåò îò 8 äî 12, â ñðåä-
íåì – 11 íà ó÷àñòîê (òàáë. 3.8).

Ñðåäíåå çíà÷åíèå È×Àf äëÿ âñåõ 10 ó÷àñòêîâ – 12.5 ïðè êðàéíèõ âåëè÷èíàõ èí-
äåêñà 11.0-14.6. Òàêîå íåçíà÷èòåëüíîå âàðüèðîâàíèå âåëè÷èí èíäåêñà, äîñòàòî÷íî
áîëüøîå ñõîäñòâî âèäîâîãî ðàçíîîáðàçèÿ ëèøàéíèêîâ ñðàâíèâàåìûõ 10 ó÷àñòêîâ,
ïðèñóòñòâèå ïðåäñòàâèòåëåé ñàìîé ÷óâñòâèòåëüíîé ê çàãðÿçíåíèþ ãðóïïû ëèøàéíè-
êîâ íà âñåõ ó÷àñòêàõ äàëî îñíîâàíèå ñäåëàòü çàêëþ÷åíèå, ÷òî íà îáñëåäîâàííîé òåð-
ðèòîðèè íåëüçÿ äîñòîâåðíî âûäåëèòü ãðóïïû ó÷àñòêîâ, ðàçëè÷àþùèåñÿ óñëîâèÿìè
æèçíè äëÿ ëèøàéíèêîâ. Ïî ýòîìó ïîêàçàòåëþ âñÿ îáñëåäîâàííàÿ ïëîùàäü îòíîñè-
òåëüíî îäíîîáðàçíà (â ðàìêàõ ïðèíÿòîãî åå äåëåíèÿ íà 10 ó÷àñòêîâ). Åñëè åå ñîîòíå-
ñòè ê òåððèòîðèè ã. Ìîñêâû â ïðåäåëàõ ÌÊÀÄ, òî â ýòîé ÷àñòè Çåëåíîãðàäà óñëîâèÿ
æèçíè äëÿ ëèøàéíèêîâ àíàëîãè÷íû òåì, êîòîðûå â Ìîñêâå õàðàêòåðíû äëÿ âûäåëîâ
åå òåððèòîðèè, ðàíæèðîâàííûõ â Ýêîëîãè÷åñêîì àòëàñå Ìîñêâû (2000) êàê íàèáîëåå
áëàãîïðèÿòíûå (â óñëîâèÿõ Ìîñêâû) äëÿ ïðåäñòàâèòåëåé ýòîé ãðóïïû ãðèáîâ.

3.4. Ðåçóëüòàòû èçó÷åíèÿ ëèõåíîáèîòû Ìîñêâû â 2006 ã.

3.4.1. Ëèøàéíèêè ïî òðàíñåêòàì íà òåððèòîðèè Ìîñêâû

Ëåòîì è îñåíüþ 2006 ã. ÿ îáñëåäîâàë áîëåå òðåòè òåððèòîðèè ãîðîäà (â ïðåäåëàõ
ÌÊÀÄ) ñ öåëüþ âûÿâëåíèÿ ïðîèçîøåäøèõ ñ íà÷àëà 1990-õ èçìåíåíèé âèäîâîãî
ñîñòàâà ëèøàéíèêîâ. Ìåòîäèêà ñáîðà ìàòåðèàëà â îñíîâíîì áûëà àíàëîãè÷íà èñ-
ïîëüçîâàííîé â 1988–1991 ãã, õàðàêòåðèñòèêà êîòîðîé äàíà ðàíåå (3.2.1). Îòëè÷èå
ñîñòîÿëî â òîì, ÷òî ó÷åò ëèøàéíèêîâ áûë ïðîâåäåí íå íà âñåé òåððèòîðèè ãîðîäà â
ïðåäåëàõ ÌÊÀÄ, à íà øåñòè òðàíñåêòàõ, òðè èç êîòîðûõ ïåðåñåêàëè âñþ òåððèòî-
ðèþ ãîðîäà ñ ñåâåðà íà þã, à íàïðàâëåíèå òðåõ äðóãèõ áûëî âîñòîê – çàïàä. Øèðèíà
êàæäîãî èç íèõ áûëà 2 êì, à ó÷åòíîé ïëîùàäüþ áûë êâàäðàòíûé êèëîìåòð òðàíñåê-
òà (ðèñ.3.4). Ðàíåå ÿ ïðåäëàãàë ýòè òðàíñåêòû äëÿ ó÷åòà íà íèõ ëèøàéíèêîâ êàæäûå
5 ëåò ïðè ìîíèòîðèíãå ñîñòîÿíèÿ àòìîñôåðíîãî âîçäóõà â ãîðîäå ìåòîäàìè ëèõåíî-
èíäèêàöèè (Áÿçðîâ, 1998, 2002). Òîãäà òàêæå ïðåäëàãàëîñü êàæäûå 10 ëåò ïðîâî-
äèòü îáñëåäîâàíèå âñåé òåððèòîðèè ãîðîäà äëÿ âûÿâëåíèÿ äèíàìèêè âèäîâîãî ñî-
ñòàâà ëèøàéíèêîâ è ñóæäåíèÿ îá ýôôåêòèâíîñòè ïðîâîäèìûõ â ãîðîäå ìåðîïðèÿ-
òèé ïî ïîääåðæàíèþ êà÷åñòâà àòìîñôåðíîãî âîçäóõà íà ïðèåìëåìîì óðîâíå. Îäíà-
êî ïðåäëîæåííûå ìíîþ ïðîåêòû, âêëþ÷àþùèå òàêèå èññëåäîâàíèÿ, íå ïîëó÷èëè
ìàòåðèàëüíîé ïîääåðæêè íè íà ãîðîäñêîì, íè íà ôåäåðàëüíîì óðîâíÿõ.

Òàáëèöà 3.8. Ðàñïðåäåëåíèå ñðåäíèõ äëÿ ó÷àñòêà âåëè÷èí È×Àf è ïîêàçàòåëåé êîëè-
÷åñòâà âèäîâ â ïîäëåæàùåé ðåêîíñòðóêöèè ÷àñòè 3 ìèêðîðàéîíå ã. Çåëåíîãðàäà
(èþíü 2003 ã.)

Ó÷àñòîê I II III IV V VI VII VIII IX X Cðåäíÿÿ 

È×Àf 13.7 12.6 14.6 13.7 12.2 11.7 11.0 11.4 12.4 11.8 12.5 

×èñëî âèäîâ 9 12 11 10 10 8 12 12 12 12 11 

 



78

Òàáëèöà 3.9. ×èñëî âèäîâ ëèøàéíèêîâ â êâàäðàòàõ 1 õ 1 êì íà òðàíñåêòàõ íàïðàâ-
ëåíèÿ Ñåâåð-Þã (ñòîëáöû VII-VIII, XV-XVI, XXIII-XXIV)

Òàáëèöà 3.10. ×èñëî âèäîâ ëèøàéíèêîâ â êâàäðàòàõ 1 � 1 êì íà òðàíñåêòàõ íàïðàâ-
ëåíèÿ Çàïàë-Âîñòîê, ñòðîêè 10–11, 19–20, 28–29

VII VIII XV XVI XXIII XXIV 
1990 2006 1990 2006 1990 2006 1990 2006 1990 2006 1990 2006 

    6 14       
    9 16 9 15     
    2 6 0 10     

6 7 7 14 1 4 0 4 7 10   
3 7 5 17 1 6 0 5 13 17 10 20 
0 5 0 8 0 8 0 10 10 17 11 17 
3 7 5 7 0 6 0 8 10 20 10 20 
3 8 2 10 0 8 4 18 11 20 12 18 
4 12 2 10 4 15 6 12 12 22 8 19 
7 15 7 11 4 7 5 12 6 16 11 17 
7 12 7 12 0 3 2 11 5 17 8 11 
5 18 8 19 2 9 0 5 2 14 0 5 
1 14 2 14 0 2 0 6 1 14 2 15 
0 9 1 11 1 7 0 9 0 11 0 8 
0 12 4 12 0 2 1 10 0 9 0 8 
1 15 0 13 1 6 0 7 0 7 0 12 
4 13 5 16 0 8 1 10 0 9 0 10 
5 12 9 16 1 9 0 5 0 7 0 6 
18 26 11 17 1 3 1 7 0 5 0 4 
3 13 7 13 0 3 0 4 0 4 0 9 
2 10 14 21 1 7 0 8 0 11 0 4 
4 11 9 19 1 9 0 7 0 8 0 8 
2 12 2 10 1 10 0 5 0 9 0 11 
4 10 3 11 0 5 0 9 1 10 0 8 
0 8 0 14 0 8 0 10 0 9 0 11 
4 14 3 15 4 10 3 8 0 10 0 14 
2 15 4 13 3 10 3 9 0 9 0 9 
0 9 4 15 0 12 4 12 0 7 0 8 
0 14 4 16 0 12 0 13 0 6 0 5 
2 13 2 14 6 13 3 16 0 8 0 6 
9 20 7 25 3 12 2 11 0 9 0 7 
3 20 10 16 2 9 5 15 0 9 0 9 
0 13 12 21 3 10 4 10 0 8 0 7 
  1 13 5 9 3 9 0 14 0 6 
  0 7 2 14 2 9 3 9 7 17 
    2 9 0 9 5 14 5 24 
    5 15 0 6     
    5 11 0 7     

2006   10 8 6 10 15 11 7 8 9 18 10 3 7 12 16 15 9 18 20 17 16 17 22 18 20 15 18  
10 

1990   1 1 1 2 7 7 0 1 2 7 2 0 4 5 4 2 0 4 5 3 6 11 12 10 10 11 9  

2006  8 18 10 2 11 12 12 8 6 6 14 12 4 3 11 10 12 15 21 22 22 17 11 12 15 26 19 11 12 
11 

1990  5 5 2 0 3 7 7 2 0 4 10 10 3 0 2 3 3 0 7 6 2 5 8 3 7 14 4 0 5 

2006 17 20 15 19 12 12 26 17 11 7 9 11 8 10 3 7 3 9 8 9 2 6 5 4 8 10 15 14 15 12 
19 

1990 7 10 7 8 4 4 18 11 3 3 2 2 2 0 1 1 0 
 1 1 1 0 0 0 0 0 0 0 2 2 3 

2006 19 17 12 14 8 18 13 13 10 14 5 6 7 11 3 4 5 4 9 6 7 7 4 9 10 13 14 17 11 8 
20 

1990 13 10 0 4 4 9 3 7 6 3 0 0 0 1 0 0 0 0 1 0 1 1 0 0 0 0 4 4 1 2 

2006    9 22 15 9 15 11 14 17 10 14 14 12 12 10 11 12 9 4 7 7 8 5 3 2 14 17 17 
28 

1990    2 17 4 0 4 4 10 10 3 3 4 0 4 0 0 8 0 0 0 0 0 0 0 0 6 5 3 

2006     22 18 13 16 23 12 10 11 13 17 12 13 9 12 16 3 10 8 6 5 6 4 4 14 22 19 
29 

1990     16 12 0 4 10 2 2 4 6 2 0 0 0 0 5 0 0 0 0 0 0 0 0 5 9 10 
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Çàïàäíûé òðàíñåêò (ñòîëáöû VII è VIII øèðèíîé 1 êì êàæäûé â òàáë. 3.9) íà
ñåâåðå íà÷èíàëñÿ ó ïåðåñå÷åíèÿ Îêòÿáðüñêîé æåëåçíîé äîðîãè è ÌÊÀÄ (77–78 êì),
ïåðåñåêàë ÷àñòè ëåñîïàðêîâ Ïîêðîâñêîå-Ñòðåøíåâî è Ôèëè-Êóíöåâî, à íà þãå çà-
êàí÷èâàëñÿ íà ÌÊÀÄ (42 êì) êì â ðàéîíå Òåïëûé ñòàí. Öåíòðàëüíûé òðàíñåêò (ñòîë-
áöû XV è XVI) íà ñåâåðå íà÷èíàëñÿ îò ïåðåñå÷åíèÿ Àëòóôüåâñêîãî øîññå è ÌÊÀÄ
(85–86 êì), ïåðåñåêàë ÷àñòü òåððèòîðèè Ãëàâíîãî áîòàíè÷åñêîãî ñàäà, Àëåêñàíä-
ðîâñêèé ñàä â öåíòðå ãîðîäà è íà þãå çàêàí÷èâàëñÿ ó ïåðåñå÷åíèÿ Âàðøàâñêîãî øîññå
è ÌÊÀÄ (32–33 êì). Âîñòî÷íûé òðàíñåêò (ñòîëáöû XXIII è XXIV) íà ñåâåðå íà÷è-
íàëñÿ îò ïåðåñå÷åíèÿ ßðîñëàâñêîãî øîññå è ÌÊÀÄ (94–95 êì), ïðîõîäèë ÷åðåç Ëî-
ñèíûé îñòðîâ, ðàéîí Ìàðüèíî è íà þãå çàêàí÷èâàëñÿ âîñòî÷íåå ïåðåñå÷åíèÿ Êà-
øèðñêîãî øîññå è ÌÊÀÄ (23–24 êì).

Ñåâåðíûé òðàíñåêò (ðÿäû 10 è 11 â òàáë. 3.10) íà çàïàäå íà÷èíàëñÿ îò ÌÊÀÄ (66-
67 êì) â ðàéîíå Ñòðîãèíî (óë. Èñàêîâñêîãî), ïåðåñåêàë Ëåñíóþ îïûòíóþ äà÷ó Òè-
ìèðÿçåâñêîé ñåëüñêîõîçÿéñòâåííîé àêàäåìèè, þæíóþ ÷àñòü Ëîñèíîãî îñòðîâà è íà
âîñòîêå çàêàí÷èâàëñÿ ó ÌÊÀÄ (103–104 êì) â ðàéîíå Ãîëüÿíîâî (óë. Êðàñíîÿðñêàÿ).
Öåíòðàëüíûé òðàíñåêò (ðÿäû 19 è 20) íà çàïàäå íà÷èíàëñÿ îò ÌÊÀÄ (57–58 êì)
ñåâåðíåå óë. Ìîëîäîãâàðäåéñêàÿ, à íà âîñòîêå çàêàí÷èâàëñÿ ó ìåñòà ïåðåñå÷åíèÿ
ÌÊÀÄ (3–4 êì) è æåëåçíîé äîðîãè â ã. Âëàäèìèð. Þæíûé òðàíñåêò (ðÿäû 28 è 29)
íà çàïàäå íà÷èíàëñÿ îò ïåðåñå÷åíèÿ Áîðîâñêîãî øîññå è ÌÊÀÄ (48–49 êì), à íà
âîñòîêå ïåðåñåêàë þæíóþ ÷àñòü Êóçüìèíñêîãî ëåñîïàðêà è çàêàí÷èâàëñÿ ó ÌÊÀÄ
(13–14 êì) ñåâåðíåå óë. Âåðõíèå ïîëÿ.

Ýòè òðàíñåêòû îõâàòèëè ÷àñòè òåððèòîðèé âñåõ 9 àäìèíèñòðàòèâíûõ îêðóãîâ,
ðàñïîëîæåííûõ â ïðåäåëàõ ÌÊÀÄ. Îáùåå ÷èñëî îáñëåäîâàííûõ êâàäðàòîâ 1 õ 1 êì
ñîñòàâèëî 336, ò.å. áîëåå òðåòè âñåé ïëîùàäè ãîðîäà â ãðàíèöàõ ÌÊÀÄ. Âñåãî â
2006 ã. â ýòèõ êâàäðàòàõ áûëè îáíàðóæåíû ïðåäñòàâèòåëè 64 âèäîâ ëèøàéíèêîâ,
îáèòàþùèõ íà ñòâîëàõ äåðåâüåâ è êóñòàðíèêîâ äî âûñîòû 2.5 ì (òàáë. 3.11.). Â òàá-
ëèöå 3.11, êðîìå âèäîâîãî ñîñòàâà ëèøàéíèêîâ, âñòðå÷åííûõ íà îáñëåäîâàííûõ
òðàíñåêòàõ â 1988–1991 è 2006 ãã., ïîêàçàíî: íàëè÷èå îðãàíîâ ðàçìíîæåíèÿ – A –
àïîòåöèè, I – èçèäèè, S – ñîðåäèè; îòíîøåíèå âèäà ê îñâåù¸ííîñòè ìåñòîîáèòà-
íèÿ – Ñ (Ñ2 – çàòåíåííûå ìåñòîîáèòàíèÿ, îñâåù¸ííîñòü 5–10% ; Ñ3 – ïîëóçàòåíåí-
íûå ìåñòîîáèòàíèÿ, îñâåùåííîñòü 10–20%; Ñ4 – ïîëóîñâåù¸ííûå è îñâåù¸ííûå
ìåñòîîáèòàíèÿ, îñâåù¸ííîñòü äî 40%); îòíîøåíèå âèäà ê âåëè÷èíå pH ñóáñòðà-
òà – Ê (Ê1 – ñóáñòðàò ýêñòðåìàëüíî êèñëûé è î÷åíü êèñëûé, pH<4.0; Ê2 – ñóáñòðàò
äîâîëüíî êèñëûé, pH 4.1-4.8; Ê3 – ñóáñòðàò óìåðåííî êèñëûé, pH 4.9-5.6; Ê4 – ñóá-
ñòðàò ïîëóíåéòðàëüíûé, pH 5.7-6.5; Ê5 – ñóáñòðàò íåéòðàëüíûé èëè ùåëî÷íîé,
pH>6.5); îòíîøåíèå âèäà ê áîãàòñòâó ñóáñòðàòà ýëåìåíòàìè ïèòàíèÿ – Ý (Ý1 –
î÷åíü áåäíàÿ ìèíåðàëàëüíûìè ýëåìåíòàìè (Mg, Ca, K, Na, N) êîðà äåðåâüåâ êàê ó
åëè, ëèñòâåííèöû, áåðåçû; Ý2 – óìåðåííî áîãàòàÿ ìèíåðàëüíûìè ýëåìåíòàìè êîðà
äåðåâüåâ ñ î÷åíü ìàëîé ýâòðîôèêàöèåé; Ý3 – êîðà áîãàòà ìèíåðàëüíûìè ýëåìåíòà-
ìè èëè óìåðåííî ïîêðûòà ïûëüþ; Ý4 – áîãàòàÿ ìèíåðàëüíûìè ýëåìåíòàìè êîðà,
÷àñòî ïîêðûòà ãóñòàì ñëîåì ïûëè); îòíîøåíèå âèäà ê ñòåïåíè çàãðÿçíåíèÿ âîç-
äóøíîé ñðåäû òåððèòîðèè – òîêñèôîáíîñòü (Òô) – Òô1 – íàèáîëåå óñòîé÷èâûå ê
çàãðÿçíåíèþ âîçäóõà âèäû, Òô5 – íàèáîëåå ÷óâñòâèòåëüíûå ê çàãðÿçíåíèþ âèäû,
Òô? – ñâåäåíèÿ î ðåàêöèè âèäà íà çàãðÿçíåíèå âîçäóõà àâòîðó íåèçâåñòíû; îòíîøå-
íèå âèäà ê ñòåïåíè îêóëüòóðåííîñòè – ãåìåðîáíîñòü (Ãì) ìåñòîîáèòàíèÿ – àãåìå-
ðîòîï (àãì) – âèä, ïðèóðî÷åííûé èñêëþ÷èòåëüíî ê åñòåñòâåííûì ñóáñòðàòàì è ýêî-
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Òàáëèöà 3.11. Âñòðå÷àåìîñòü ëèøàéíèêîâ íà îáñëåäîâàííûõ òðàíñåêòàõ ÷åðåç òåð-
ðèòîðèþ Ìîñêâû â 1988– 1991 (1990) è 2006 ãã. [N – ÷èñëî êâàäðàòîâ 1 õ 1 êì, ãäå
âñòðå÷åí âèä; % – äîëÿ îò îáùåãî ÷èñëà êâàäðàòîâ (336)]

1990 2006 Ýêîëîãè÷åñêàÿ õàðàêòåðèñòèêà 
âèäà 1 

Íàëè÷èå 
îðãàíîâ 
ðàçìíî-
æåíèÿ 1 

Âèä 
N % N % Ñ Ê Ý Òô Ãì 

A 
Amandinea punctata 
(Hoffm.) Coppins et 

Scheid.  
0 0 2 0.6 Ñ4 Ê3 Ý3 Òô2 ïëãì 

A Arthrosporum populorum 
A. Massal. 0 0 12 3.6 Ñ4 Ê3 Ý3 Òô3 ýâãì 

A Biatora helvola K�rb. ex 
Hellb.  0 0 12 3.6 Ñ2 Ê3 Ý1 Òô4 ìçãì 

A Caloplaca cerina  (Ehrh. 
ex Hedwig) Th. Fr. 8 2.4 189 56.2 Ñ4 Ê4 Ý3 Òô2 ìçãì 

A C. holocarpa (Hoffm. ex 
Ach.) Wade 11 3.3 107 31.8 Ñ4 Ê5 Ý3 Òô3 ïëãì 

A Candelariella vitellina 
(Hoffm.) M�ll. Arg.  18 5.4 192 57.1 Ñ4 Ê3 Ý3 Òô2 ïëãì 

A C. xanthostigma (Ach.) 
Lettau 0 0 3 0.9 Ñ4 Ê3 Ý3 Òô3 ïëãì 

A Cetraria sepincola  (Ehrh.) 
Ach.  10 3. 17 5.1 Ñ4 Ê2 Ý2 Òô4 ìçãì 

S Chrysothrix candelaris (L.) 
J. R. Laundon 0 0 18 5.3 Ñ2 Ê2 Ý2 Òô4 ýâãì 

A Cladonia caespitica (Pers.) 
Fl�rke 1 0.3 0 0 Ñ3 Ê3 Ý2 Òô4 ýâãì 

A,S C. cenotea (Ach.) Schaer 0 0 1 0.3 Ñ3 Ê1 Ý1 Òô3 ýâãì 

A,S C. chlorophaea (Fl�rke ex 
Sommerf.) Spreng. 16 4.7 2 0.6 Ñ3 Ê2 Ý2 Òô4 ýâãì 

A,S C. coniocraea (Fl�rke) 
Spreng.  54 16.1 71 21.1 Ñ3 Ê2 Ý2 Òô3 ýâãì 

A,S C.digitata (L.) Hoffm.  5 1.5 0 0 Ñ3 Ê1 Ý2 Òô2 ìçãì 
A,S C. fimbriata  (L.) Fr.  38 11.3 66 19.6 Ñ4 Ê2 Ý1 Òô3 ýâãì 
A,S C. glauca Fl�rke 0 0 1 0.3 Ñ4 Ê1 Ý1 Òô? ìçãì 
A,S C. macilenta Hoffm. 0 0 1 0.3 Ñ4 Ê1 Ý1 Òô? ìçãì 
A,S C. ochrochlora Fl�rke 0 0 1 0.3 Ñ3 Ê1 Ý2 Òô4 ìçãì 

A,S C. ramulosa (With.) J. R. 
Laundon 0 0 1 0.3 Ñ4 Ê1 Ý2 Òô? ìçãì 

A C. squamosa Hoffm. 0 0 1 0.3 Ñ3 Ê1 Ý2 Òô? ýâãì 

A,S C. subulata (L.) Weber ex 
F. H. Wigg. 0 0 4 1.2 Ñ4 Ê2 Ý1 Òô? ýâãì 

S Evernia prunastri (L.) Ach. 0 0 1 0.3 Ñ4 Ê2 Ý3 Òô4 ïëãì 

S Hypocenomyce scalaris 
(Ach.) M. Choisy 14 4.2 32 9.5 Ñ3 Ê1 Ý2 Òô3 ïëãì 

S Hypogymnia physodes (L.) 
Nyl. 80 23.8 120 35.7 Ñ4 Ê2 Ý2 Òô3 ïëãì 

A Lecania dubitans (Nyl.) A. 
L. Sm. 0 0 2 0.6 Ñ4 Ê2 Ý2 Òô3 ýâãì 

A L. fuscella (Schaer.) A. 
Massal. 0 0 5 1.5 Ñ4 Ê3 Ý2 Òô3 ìçãì 

A Lecanora carpinea (L.) 
Vain. 0 0 2 0.6 Ñ3 Ê3 Ý2 Òô4 ýâãì 

A L. hagenii (Ach.) Ach. 27 8. 221 65.8 Ñ3 Ê5 Ý4 Òô1 ïëãì 
A L. piniperda  K�rb. 0 0 32 9.5 Ñ4 Ê1 Ý2 Òô3 ïëãì 
A L. pulicaria (Pers.) Ach. 0 0 4 1.2 Ñ4 Ê1 Ý2 Òô3 ìçãì 
A L. symmicta (Ach.) Ach. 1 0.3 42 12.5 Ñ4 Ê3 Ý3 Òô4 ìçãì 
A L. varia (Hoffm.) Ach. 27 8. 84 25. Ñ4 Ê2 Ý2 Òô2 ïëãì 
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A Lecidea erythrophaea 
Fl�rke ex Sommerf. 2 0.6 9 2.7 Ñ3 Ê3 Ý1 4 ìçãì 

A Lecidella elaeochroma 
(Ach.) M. Choisy 0 0 1 0.3 Ñ3 Ê3 Ý3 3 ýâãì 

S Lepraria incana (L.) Ach. 33 9.8 71 21.1 Ñ2 Ê2 Ý2 1 ïëãì 
S L. lobificans  Nyl. 0 0 7 2. Ñ2 Ê2 Ý2 4 ýâãì 

A Maronea constans (Nyl.) 
Hepp 0 0 1 0.3 Ñ4 Ê2 Ý2 Òô? ýâãì 

I Melanelia elegantula 
(Zahlbr.) Essl. 0 0 1 0.3 Ñ4 Ê2 Ý2 Òô4 ïëãì 

I M. exasperata  (De Not.) 
Essl 1 0.3 5 1.5 Ñ4 Ê3 Ý3 Òô4 ýâãì 

I M.exasperatula (Nyl.) Essl. 1 0.3 8 2.4 Ñ4 Ê3 Ý3 Òô3 ïëãì 
A M. olivacea (L.) Essl. 0 0 18 5.3 Ñ4 Ê1 Ý2 Òô3 ïëãì 

I,S M.subargentifera (Nyl.) 
Essl. 0 0 1 0.3 Ñ4 Ê4 Ý4 Òô4 ýâãì 

A Micarea lignaria (Ach.) 
Hedl. 0 0 4 1.2 Ñ3 Ê2 Ý2 Òô2 ýâãì 

A Opegrapha atra Pers. 39 11.6 0 0 Ñ2 Ê3 Ý3 Òô4 ýâãì 
A O. rufescens Pers. 2 0.6 0 0 Ñ2 Ê3 Ý3 Òô4 ìçãì 
S Parmelia sulcata Taylor 111 33. 218 64.9 Ñ4 Ê3 Ý3 Òô2 ïëãì 

S Parmeliopsis ambigua 
(Wulfen) Nyl. 3 0.9 0 0 Ñ3 Ê1 Ý2 Òô4 ýâãì 

S P. hyperopta (Ach.)  
Arnold 1 0.3 0 0 Ñ3 Ê1 Ý2 Òô3 ìçãì 

S 
Pertusaria albescens 

(Hudson) M. Choisy & 
Werner 

0 0 2 0.6 Ñ3 Ê3 Ý3 Òô4 ïëãì 

A P.  leioplaca DC. 0 0 2 0.6 Ñ2 Ê3 Ý2 Òô3 ìçãì 

A Phaeophyscia ciliata 
(Hoffm.) Moberg 3 0.9 0 0 Ñ4 Ê3 Ý3 Òô2 ýâãì 

S P. nigricans  (Fl�rke) 
Moberg 4 1.2 179 53.3 Ñ4 Ê5 Ý4 Òô2 ìòãì 

S P. orbicularis (Neck.) 
Moberg 145 43.1 336 100. Ñ4 Ê4 Ý4 Òô1 ìòãì 

S P. sciastra (Ach.) Moberg 0 0 24 7.1 Ñ4 Ê5 Ý4 Òô2 ïëãì 

S Physcia adscendens  (Fr.) 
H. Oliver 0 0 272 81. Ñ4 Ê4 Ý4 Òô2 ïëãì 

A P. aipolia (Ehrh.ex  Humb.) 
F�rnr. 1 0.3 0 0 Ñ4 Ê4 Ý3 Òô4 ïëãì 

S P. dubia (Hoffm.) Lettau 0 0 24 7.1 Ñ4 Ê3 Ý3 Òô2 ïëãì 
A P. stellaris  (L.) Nyl. 161 47.9 307 91.4 Ñ4 Ê3 Ý3 Òô1 ýâãì 
S P. tenella (Scop.) DC. 0 0 8 2.4 Ñ4 Ê3 Ý4 Òô2 ïëãì 
S P. tribacia (Ach.) Nyl. 5 1.5 70 20.8 Ñ4 Ê3 Ý3 Òô2 ïëãì 

A Physconia distorta (With.) 
J. R. Laundon 0 0 1 0.3 Ñ4 Ê4 Ý4 Òô3 ïëãì 

I,S P. grisea (Lam.) Poelt 1 0.3 0 0 Ñ4 Ê4 Ý4 Òô2 ïëãì 

S Ramalina farinacea (L.) 
Ach. 0 0 1 0.3 Ñ3 Ê3 Ý2 Òô3 ïëãì 

S R. pollinaria (Westr.) Ach. 0 0 1 0.3 Ñ4 Ê2 Ý3 Òô4 ïëãì 

A Rinodina pyrina (Ach.) 
Arnold 0 0 6 1.8 Ñ4 Ê4 Ý3 Òô3 ïëãì 

A,S 
Scoliciosporum 

chlorococcum (Graewe ex 
Stenh.) Vezda 

138 41. 336 100. Ñ3 Ê2 Ý3 Òô1 ïëãì 

A Strangospora pinicola (A. 
Massal.) K�rb. 0 0 4 1.2 Ñ4 Ê2 Ý3 Òô1 ïëãì 

S Trapeliopsis granulosa 
(Hoffm.) Lumbsch 0 0 34 10.1 Ñ4 Ê2 Ý2 Òô1 ýâãì 

S Tuckermannopsis 
chlorophylla (Willd.) Hale 1 0.3 2 0.6 Ñ3 Ê2 Ý2 Òô4 ïëãì 
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S Vulpicida pinastri (Scop.) 
J.-E. Mattsson & M. J. Lai 30 8.9 41 12.2 Ñ3 Ê1 Ý1 Òô3 ýâãì 

S Xanthoria candelaria (L.) 
Th. Fr. 0 0 2 0.6 Ñ4 Ê3 Ý4 Òô3 ïëãì 

A X. parietina  (L.) Th. Fr. 35 10.4 326 97.0 Ñ4 Ê4 Ý4 Òô1 ïëãì 

A X. polycarpa  (Hoffm.) Th. 
Fr. ex Rieber 2 0.6 57 17.0 Ñ4 Ê2 Ý4 Òô2 ïëãì 

Âñåãî âèäîâ 35 64  
 1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå

ñèñòåìàì, íå èñïûòûâàþùèì âîçäåéñòâèÿ ÷åëîâåêà; îëèãîãåìåðîòîï (îëãì) – âèä,
ïðèóðî÷åííûé èñêëþ÷èòåëüíî ê åñòåñòâåííûì ñóáñòðàòàì è âñòðå÷àþùèéñÿ òàêæå
è â ýêîñèñòåìàõ ñ î÷åíü íåçíà÷èòåëüíûì àíòðîïîãåííûì âîçäåéñòâèåì; ìåçîãåìå-
ðîòîï (ìçãì) – âèä, âñòðå÷àþùèéñÿ íà åñòåñòâåííûõ ñóáñòðàòàõ òàêæå è â ýêîñèñòå-
ìàõ, íåçíà÷èòåëüíî èçìåíåííûõ ÷åëîâåêîì; ýâãåìåðîòîï (ýâãì)– âèä, âñòðå÷àþùèéñÿ
íà åñòåñòâåííûõ ñóáñòðàòàõ òàêæå è â ýêîñèñòåìàõ ñ óìåðåííûì èëè ïåðèîäè÷åñ-
êèì âîçäåéñòâèåì ÷åëîâåêà; ïîëèãåìåðîòîï (ïëãì) – âèä, âñòðå÷àþùèéñÿ íà åñòå-
ñòâåííûõ è èñêóññòâåííûõ ñóáñòðàòàõ òàêæå è â ýêîñèñòåìàõ ñî çíà÷èòåëüíûì âîç-
äåéñòâèåì ÷åëîâåêà; ìåòàãåìåðîòîï (ìòãì) – âèä, òàêæå âñòðå÷àþùèéñÿ íà ñóáñòðà-
òàõ è â ýêîñèñòåìàõ, ïîëíîñòüþ ñîçäàííûõ ÷åëîâåêîì. Ãåìåðîáíîñòü îöåíèâàåòñÿ
íà îñíîâå ìîäèôèöèðîâàííîé ìíîþ øêàëû Õ.Õ. Òðàññà (Trass 1973) ñ èñïîëüçîâà-
íèåì ñâåäåíèé B.Litterski (1999). Ïðè ýòîì ñëåäóåò ïîìíèòü, ÷òî âèäû, ïðèíàäëåæà-
ùèå ê ïîñëåäóþùåé ãðóïïå íàçâàííîé øêàëû, ìîãóò âñòðå÷àòüñÿ â ìåñòîîáèòàíè-
ÿõ, õàðàêòåðíûõ äëÿ ïðåäøåñòâóþùèõ ãðóïï. Ôàêòè÷åñêè ýòî øêàëà ïåðåõîäà îò
ñòåíîòîïíûõ ê ýâðèòîïíûì âèäàì ïî ãðàäèåíòó ñòåïåíè îñâîåíèÿ ìåñòîîáèòàíèÿ
÷åëîâåêîì. Îòíîøåíèå âèäà ê äðóãèì ôàêòîðàì ñðåäû îöåíåíû ïî ïÿòèáàëüíîé
øêàëå íà îñíîâå óæå èìåþùèõñÿ îáîáùåíèé (Èíñàðîâà, Èíñàðîâ 1989; Wirth 1991)
è ëè÷íîãî îïûòà (Áÿçðîâ 1994, 2002). Ïðåäñòàâèòåëå ãðóïï Òô5, àãì è îëãì â Ìîñ-
êâå ïîêà íå îáíàðóæåíû.

 Ëèøàéíèêè áûëè âñòðå÷åíû âî âñåõ êâàäðàòàõ 1 � 1 êì, ÷èñëî âèäîâ â êâàäðàòå
âàðüèðîâàëî îò  2 äî 26 ïðè ñðåäíåì çíà÷åíèè ýòîãî ïîêàçàòåëÿ îêîëî 11 (òàáë. 3.12).
Âèäû Biatora helvola, Cladonia cenotea, Cladonia glauca, Lecania fuscella, Lecanora
carpinea, L. pulicaris, Lepraria lobificans, Maronea constans, Melanelia elegantula, M.
subargentifera, Micarea lignaria, Pertusaria leioplaca, Phaeophyscia sciastra,
Strangospora pinicola äîïîëíÿþò ñïèñîê èç 135 òàêñîíîâ (3.3.1) è óâåëè÷èâàþò åãî
äî 149 âèäîâ. Âèäû Evernia prunastri, Ramalina farinacea, R. pollinaria, ñ÷èòàþùèå-
ñÿ ÷óâñòâèòåëüíûìè ê êèñëîìó çàãðÿçíåíèþ, âñòðå÷åíû ëèøü ïî îäíîìó ðàçó è áûëè
ïðåäñòàâëåíû íåáîëüøèìè (äî 2 ñì) ÷àõëûìè ýêçåìïëÿðàìè, ðàñòóùèìè íà îñíîâà-
íèÿõ ñòâîëîâ äåðåâüåâ â ëåñíûõ ìàññèâàõ.

16 ëåò íàçàä íà ýòèõ øåñòè òðàíñåêòàõ â òîì æå óðîâíå ïîñåëåíèÿ íà ñòâîëàõ
äåðåâüåâ áûëè âñòðå÷åíû ïðåäñòàâèòåëè 35 âèäîâ ëèøàéíèêè. Îíè îòñóòñòâîâàëè â
125  êâàäðàòàõ 1 õ 1 êì (37% îò îáùåãî ÷èñëà), òîãäà êàê â 2006 ã. ëèøàéíèêè áûëè
îáíàðóæåíû âî âñåõ 336 êâàäðàòàõ (òàáë. 3.11). Èç 64 âñòðå÷åííûõ âèäîâ ïðåäñòà-
âèòåëè äâóõ âèäîâ – Phaeophyscia orbicularis è Scoliciosporum chlorococcum – îòìå-
÷åíû âî âñåõ 336 êâàäðàòàõ 1 õ 1 êì. Åùå 8 âèäîâ â 2006 ã. áûëè îáíàðóæåíû â áîëåå
÷åì 50% êâàäðàòîâ - Caloplaca cerina (56%), Candelariella vitellina (57%), Lecanora
hagenii (66%),  Parmelia sulcata (65%), Phaeophyscia nigticans (53%), Physcia
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Òàáëèöà 3.12. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ïî 336 êâàäðàòàì øåñòè òðàíñåêò â 1988-
1991 è 2006 ãã.

1990 2006 ×èñëî 
âèäîâ ×èñëî 

êâàäðàòîâ % ×èñëî 
êâàäðàòîâ % 

0 125 37.2 0 0 
1 30 8.9 0 0 
2 36 10.7 5 1.5 
3 28 8.3 8 2.4 
4 29 8.6 11 3.3 
5 20 5.9 12 3.6 
6 9 2.7 17 5.1 
7 14 4.2 23 6.8 
8 5 1.5 28 8.3 
9 8 2.4 35 10.4 

10 15 4.5 31 9.2 
11 5 1.5 21 6.3 
12 5 1.5 25 7.4 
13 2 0.6 12 3.6 
14 2 0.6 24 7.1 
15 0 0 18 5.4 
16 1 0.3 9 2.7 
17 1 0.3 16 4.7 
18 1 0.3 10 3. 
19 0  7 2. 
20 0  9 2.7 
21 0  3 0.9 
22 0  7 2. 
23 0  1 0.3 
24 0  1 0.3 
25 0  1 0.3 
26 0  2 0.6 

Ñðåäíåå 
÷èñëî 

âèäîâ â 
êâàäðàòå 

3.1  11.3  

adscendens (81%), Physcia stellaris (91%), Xanthoria parietina (97%). Ó 11 âèäîâ â
2006 ã. âñòðå÷àåìîñòü â êâàäðàòàõ òðàíñåêò áûëà îò 10 äî 50% (òàáë. 3.11).  Ïî÷òè
òðåòü âèäîâ â 2006 ã. áûëà âñòðå÷åíà  âñåãî â 1–2 êâàäðàòàõ. Ýòè ó÷àñòêè, âîçìîæíî,
ñòàíóò äëÿ íèõ ïðè áëàãîïðèÿòíûõ óñëîâèÿõ îòïðàâíûìè òî÷êàìè äëÿ îñâîåíèÿ

Òàáëèöà 3.13. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ýïèôèòíûõ ëèøàéíèêîâ ïî îòíîøåíèþ ê
îñâåù¸ííîñòè (Ñ) ìåñòîîáèòàíèÿ â êâàäðàòàõ íà øåñòè òðàíñåêòàõ â 1988–1991
è 2006 ãã.

1990 2006 Êëàññ 
îñâåùåííîñòè (Ñ)1 ×èñëî âèäîâ % ×èñëî âèäîâ % 

Ñ2 3 8.6 6 9.4 
Ñ3 12 34.3 16 25. 
Ñ4 20 57.1 42 65.6 

1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå
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Òàáëèöà 3.14. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ýïèôèòíûõ ïî îòíîøåíèþ ê âåëè÷èíå pH
ñóáñòðàòà â êâàäðàòàõ íà øåñòè òðàíñåêòàõ â 1988–1991 è 2006 ãã.

1990 2006 Êëàññ âåëè÷èíû 
pH ñóáñòðàòà (Ê)1 ×èñëî âèäîâ % ×èñëî âèäîâ % 

Ê1 5 14.3 11 17.2 
Ê2 10 28.6 21 32.8 
Ê3 12 34.2 21 32.8 
Ê4 5 14.3 7 10.9 
Ê5 3 8.6 4 6.3 

1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå

íîâûõ òåððèòîðèé.  Ïî äàííûì ó÷åòîâ 1988-1991 ãã., âèäû, âåëè÷èíà âñòðå÷àåìîñòè
êîòîðûõ â òåõ æå 336 êâàäðàòàõ øåñòè òðàíñåêò ïðåâûøàëà 50%, îòñóòñòâîâàëè
(òàáë. 3.1 è 3.11). Â òå ãîäû ïðåäñòàâèòåëè òîëüêî òðåõ âèäîâ áûëè îáíàðóæåíû
áîëåå ÷åì â 40% ýòèõ îáñëåäîâàííûõ êâàäðàòîâ – Phaeophyscia orbicularis (43%),
Physcia stellaris (49%), Scoliciosporun chlorococcum (41%).  Ê 2006 ã. ýòè æå âèäû, à
òàêæå Xanthoria parietina, Physcia adscendens çàñåëèëè âñå èëè ïî÷òè âñå êâàäðàòû
ýòèõ øåñòè òðàíñåêò.

Êàê â êîíöå 1980-õ, òàê è â 2006 ã. íà îáñëåäîâàííîé òåððèòîðèè ñðåäè ýïèôèò-
íûõ ëèøàéíèêîâ ïðåîáëàäàëè âèäû, ïðåäïî÷èòàþùèå õîðîøî îñâåùåííûå ìåñòî-
îáèòàíèÿ (òàáë.3.13), ÷òî ñîîòâåòñòâóåò óñëîâèÿì ãîðîäà, ãäå ñîìêíóòûå íàñàæäå-
íèÿ äåðåâüåâ çàíèìàþò îòíîñèòåëüíî íåáîëüøèå ïëîùàäè. Èìåííî çà ñ÷åò òàêèõ
âèäîâ ïðîèçîøëî óâåëè÷åíèå îáùåãî èõ ÷èñëà ê 2006 ã. (òàáë.3.11).  Âèäû, ïðåäïî-
÷èòàþùèå ñèëüíî çàòåíåííûå (Ñ1) èëè ïîñòîÿííî îñâåù¸ííûå (Ñ5) ìåñòîîáèòà-
íèÿ, íå îáíàðóæåíû.

Òàáëèöà 3.15. Ìàòðèöà êîëè÷åñòâåííîãî ðàñïðåäåëåíèÿ âèäîâ ýïèôèòíûõ ëèøàé-
íèêîâ â êâàäðàòàõ íà øåñòè òðàíñåêòàõ ïî êëàññàì âñòðå÷àåìîñòè âèäîâ è êëàñ-
ñàì âåëè÷èí pH ñóáñòðàòà (Ê) â 1988-1991 è 2006 ãã.

Êëàññ âñòðå÷àåìîñòè âèäîâ (% êâàäðàòîâ) Êëàññ 
âåëè÷èíû 

pH (Ê)1 
Ãîä <5% 5.1-15 15.1-30 30.1-50 >50% 

Âñåãî 
âèäîâ 

1990 4 1 0 0 0 5  
Ê1 2006 6 4 1 0 0 11 

1990 4 4 1 1 0 10  
Ê2 2006 11 3 5 1 1 21 

1990 8 2 0 2 0 12  
Ê3 2006 13 2 2 1 3 21 

1990 3 1 0 1 0 5  
Ê4 2006 3 0 0 0 4 7 

1990 2 1 0 0 0 3  
Ê5 2006 0 1 0 0 3 4 

1990 21 9 1 4 0 35 Âñåãî 
âèäîâ 2006 33 10 8 2 11 64 

1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå
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Òàáëèöà 3.16. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ýïèôèòíûõ ëèøàéíèêîâ ïî îòíîøåíèþ ê
áîãàòñòâó ñóáñòðàòà ýëåìåíòàìè ïèòàíèÿ â êâàäðàòàõ íà øåñòè òðàíñåêòàõ â
1988–1991 è 2006 ãã.

1990 2006 Êëàññ áîãàòñòâà 
ñóáñòðàòà (Ý)1 ×èñëî âèäîâ % ×èñëî âèäîâ % 

Ý1 3 8.6 8 12.5 
Ý2 12 34.3 25 39.1 
Ý3 14 40. 20 31.2 
Ý4 6 17,1 11 17.2 

 1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå

Ñðåäè âèäîâ, âñòðå÷åííûõ â êîíöå 1980-õ è â 2006 ã. êîëè÷åñòâåííî ïðåîáëàäà-
þò âèäû, ïðåäïî÷èòàþùèå äîâîëüíî êèñëûé (pH 4.1–4.8) è óìåðåííî êèñëûé (pH
4.9–5.6) ñóáñòðàò (òàáë. 3.14).  Îäíàêî âèäû, èìåþùèå âûñîêèå ïîêàçàòåëè âñòðå÷à-
åìîñòè (Caloplaca cerina, C. holocarpa, Lecanora hagenii,  Parmelia sulcata,
Phaeophyscia nigricans, P. orbicularis, Physcia adscendens, P. stellaris, Xanthoria
parietina), ÷àùå ïðåäïî÷èòàþò ïîëóíåéòðàëüíûé èëè íåéòðàëüíûé ñóáñòðàòû (òàáë.
3.15). Â öåëîì æå â îáà ñðîêà áîëåå ïîëîâèíû âèäîâ îòíîñèëèñü ê êëàññó âñòðå÷àå-
ìîñòè <5% (òàáë. 3.13).

Ñðåäè ýïèôèòíûõ ëèøàéíèêîâ ãîðîäà ïî ÷èñëó âèäîâ ïðåîáëàäàþò òàêèå, êîòî-
ðûå ñåëÿòñÿ  íà óìåðåííî áîãàòîé ìèíåðàëüíûìè ýëåìåíòàìè êîðå äåðåâüåâ ñ î÷åíü
ìàëîé ýâòðîôèêàöèåé èëè êîðå, áîãàòîé ìèíåðàëüíûìè ýëåìåíòàìè èëè óìåðåííî
ïîêðûòîé ïûëüþ (òàáë. 3.16). Îäíàêî âèäû ñ âûñîêîé ÷àñòîòîé âñòðå÷àåìîñòè  êàê
Lecanora hagenii, Phaeophyscia nigricans, P. orbicularis, P. sciastra, Physcia adscendens,
Xanthoria parietina õàðàêòåðèçóþò êàê ïðåäïî÷èòàþùèå áîãàòûå ýëåìåíòàìè ïèòà-
íèÿ ñóáñòðàòû (Wirth, 1991).

Ñðàâíåíèå âèäîâ ïî ñòåïåíè óñòîé÷èâîñòè ê çàãðÿçíåíèþ ïîêàçûâàåò, ÷òî çà ïå-
ðèîä ñ 1988–1991 ãã ïî 2006 ã. ïðîèçîøëî çàìåòíîå óâåëè÷åíèå ÷èñëà âèäîâ, îòíî-
ñèòåëüíî áîëåå ÷óâñòâèòåëüíûõ ê çàãðÿçíåíèþ âîçäóõà (êëàññû Òô3 è Òô 4), õîòÿ
äîëÿ âèäîâ êëàññà Òô4 â îáùåì ÷èñëå ó÷òåííûõ òàêñîíîâ îñòàëàñü ïî÷òè íà ïðå-
æíåì óðîâíå (òàáë. 3.17).

Â ñðàâíèâàåìûå ñðîêè ïðîïîðöèè ìåæäó âèäàìè ïî èõ îòíîøåíèþ èõ ê ñòåïåíè
îêóëüòóðåííîñòè ëàíäøàôòà (ãåìåðîáíîñòü) â öåëîì îñòàëèñü íåèçìåííûìè, èñ-
êëþ÷àÿ ïðåäñòàâèòåëåé êëàññà ìåòàãåìåðîòîïîâ, ãäå ÷èñëî âèäîâ íå èçìåíèëîñü, è,
ñîîòâåòñòâåííî, äîëÿ èõ â 2006 ã. óìåíüøèëàñü (òàáë. 3.18). Êàê è â 1988–1991 ã.,

Òàáëèöà 3.17. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ýïèôèòíûõ ïî êëàññàì òîêñèôîáíîñòè
(Òô) â êâàäðàòàõ íà øåñòè òðàíñåêòàõ â 1988-1991 è 2006 ãã.

1990 2006 Êëàññ 
òîêñèôîáíîñòè 

(Òô)1 ×èñëî âèäîâ % ×èñëî âèäîâ % 

Òô1 4 11.4 6 9.4 
Òô2 10 28.6 13 20.3 
Òô3 8 22.9 19 29.7 
Òô4 11 31.4 19 29.7 
Òô? 2 5.7 7 10.9 

 1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå
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îòñóòñòâóþò âèäû, ïðåäïî÷èòàþùèå åñòåñòâåííûå ýêîñèñòåìû (àãåìåðîòîïû) èëè
òàêæå âñòðå÷àþùèåñÿ â ýêîñèñòåìàõ ñ íåçíà÷èòåëüíûì àíòðîïîãåííûì âîçäåéñòâèåì
(îëèãîãåìåðîòðîïû).

Ðèñ.3.6. Ñõåìà äåëåíèÿ ó÷àñòêîâ òðàíñåêò ÷åðåç òåððèòîðèþ Ìîñêâû â 2006 ã. ïî
÷èñëó âèäîâ ýïèôèòíûõ ëèøàéíèêîâ íà 1 êâ. êì:  1 – êðèòè÷åñêè îïàñíûå ó÷àñòêè
(2–5 âèäîâ); 2 – êðàéíå îïàñíûå ó÷àñòêè (6-10 âèäîâ); 3 – îïàñíûå ó÷àñòêè (11–20
âèäîâ); 4 – óìåðåííî îïàñíûå ó÷àñòêè (>20 âèäîâ);   à – ñòîðîíà êâàäðàòà 1 êì.
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   Ðèñ.3.7. Ñõåìà äåëåíèÿ ó÷àñòêîâ òðàíñåêò ÷åðåç òåððèòîðèþ Ìîñêâû â 1988–
1991 ãã. ïî ÷èñëó âèäîâ ýïèôèòíûõ ëèøàéíèêîâ íà 1 êâ. êì:  1 – “ëèøàéíèêîâàÿ
ïóñòûíÿ”(0–1 âèäîâ), êàòàñòðîôè÷åñêè îïàñíûå ó÷àñòêè; 2 – êðèòè÷åñêè îïàñ-
íûå ó÷àñòêè (2–5 âèäîâ); 3 – êðàéíå îïàñíûå ó÷àñòêè (6–10 âèäîâ); 4 – îïàñíûå
ó÷àñòêè (>10 âèäîâ);   à – ñòîðîíà êâàäðàòà 1 êì.
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Ðàíåå áûëî ïîêàçàíî, ÷òî ïî ðåçóëüòàòàì ó÷åòà îñîáåííîñòåé ðàñïðåäåëåíèÿ ýïè-
ôèòíûõ ëèøàéíèêîâ â 1988–1991 ãã.  íåñêîëüêèìè ñïîñîáàìè (ïî ÷èñëó âèäîâ â
êâàäðàòå, ïî íàëè÷èþ â êâàäðàòå âèäîâ îïðåäåëåííîãî êëàññà ÷óâñòâèòåëüíîñòè ê
çàãðÿçíåíèþ âîçäóõà, ïî Èíäåêñó ðàçâèòèÿ ýïèôèòíûõ ëèøàéíèêîâ) áûëî ïðîâåäå-
íî çîíèðîâàíèå òåððèòîðèè ãîðîäà ïî ñòåïåíè çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà.
Ïåðâûé ñïîñîá (ïî ÷èñëó âèäîâ â êâàäðàòå) áûë ïðèìåíåí äëÿ ãðàôè÷åñêîãî ïîêàçà
ðåçóëüòàòîâ, ïîëó÷åííûõ â 2006 ã. (ðèñ. 3.6).

Ãðóïïèðîâàíèå êâàäðàòîâ òðàíñåêò áûëî àíàëîãè÷íî òîìó, êîòîðîå áûëî èñïîëü-
çîâàíî äëÿ ìàòåðèàëîâ 1988–1991 ã. Ïðåæíèì áûë è ïîäõîä ê çàëèâêå êâàäðàòîâ – îò
òåìíîãî öâåòà ê ñâåòëîìó, ÷òî ñîîòâåòñòâîâàëî ïåðåõîäó îò íåáëàãîïðèÿòíûõ óñëî-
âèé æèçíè äëÿ ëèøàéíèêîâ ê áîëåå áëàãîïðèÿòíûì. Ñðàâíåíèå ñ âûðåçêîé òåõ æå
ó÷àñòêîâ (ðèñ.3.7) èç ñîîòâåòñòâóþùåé êàðòîñõåìû (ðèñ. 3.2) ïîêàçûâàåò, ÷òî íà
îáñëåäîâàííîé òåððèòîðèè â 2006 ã. ñèòóàöèÿ äëÿ ëèøàéíèêîâ êàðäèíàëüíî óëó÷-
øèëàñü. Èñ÷åç âûäåë  ëåãåíäû «ëèøàéíèêîâàÿ ïóñòûíÿ», íî ïîÿâèëñÿ âûäåë «>20
âèäîâ». Íà òðåòü óìåíüøèëàñü äîëÿ âûäåëà 2–5 âèäîâ», áîëåå ÷åì â 2 ðàçà óâåëè÷è-
ëàñü äîëÿ âûäåëà «6–10 âèäîâ» è áîëåå ÷åì â 8 ðàç äîëÿ âûäåëà «11–20 âèäîâ»
(òàáë. 3.19). Ê 2006 ã. ÷èñëî âèäîâ ýïèôèòíûõ ëèøàéíèêîâ óâåëè÷èëîñü âî âñåõ
îáñëåäîâàííûõ êâàäðàòàõ, êàê â öåíòðàëüíîé ÷àñòè ãîðîäà, òàê è åãî ïåðèôåðèéíûõ
÷àñòÿõ. Ýòî ïîçâîëÿåò ñäåëàòü âûâîä, ÷òî â ñðàâíåíèè ñ íà÷àëîì 1990-õ, óñëîâèÿ
äëÿ æèçíåäåÿòåëüíîñòè ðÿäà âèäîâ ëèøàéíèêîâ óëó÷øèëèñü. Ýòî âûðàæàåòñÿ íå
òîëüêî â óâåëè÷åíèè ÷èñëà âèäîâ íà åäèíèöó ïëîùàäè, íî è â óâåëè÷åíèè ÷àñòîòû
âñòðå÷àåìîñòè íà ó÷åòíûõ ïëîùàäÿõ ïðåäñòàâèòåëåé Caloplaca cerina, Candelariella

Òàáëèöà 3.19. Êîëè÷åñòâåííûå ïîêàçàòåëè âûäåëîâ ëåãåíä íà îáñëåäîâàííûõ
òðàíñåêòàõ â 1988–1991 ãã è â 2006 ã.

1990 2006 ã. Âûäåë 
ëåãåíäû ïî 

÷èñëó 
âèäîâ 

×èñëî 
êâàäðàòîâ % ×èñëî 

êâàäðàòîâ % 

0 -1 155 46.1 0 0 
2-5 113 33.5 36 10.7 

6-10 51 15.3 134 39.9 
11-20 17 5.1 151 44.9 
>20 0 0 15 4.5 

Èòîãî 336 100 336 100 

Òàáëèöà 3.18. Ðàñïðåäåëåíèå ÷èñëà âèäîâ ýïèôèòíûõ ëèøàéíèêîâ ïî êëàññàì ãåìå-
ðîáíîñòè â 1988–1991 è 2006 ãã.

1990 2006 Êëàññ ãåìåðîáíîñòè 
(Ãì)1 ×èñëî âèäîâ % ×èñëî âèäîâ % 

Ìåçîãåìåðîòîï 
(ìçãì) 7 20. 13 20.3 

Ýâãåìåðîòîï (ýâãì) 10 28.6 19 29.7 
Ïîëèãåìåðîòîï 

(ïëãì) 16 45.7 30 46.9 

Ìåòàãåìåðîòîï 
(ìòãì) 2 5.7 2 3.1 

1 – îáúÿñíåíèå îáîçíà÷åíèé â òåêñòå
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Áóëüâàðû Âèä 
1 2 3 4 5 6 7 8 9 10 11 

Lecanora hagenii #  #   # # # #   
Lecanora varia           # 
Lecanora sp.   #         

Parmelia sulcata   #       #  
Phaeophyscia nigricans  #  #   #  #  # 

P. orbicularis # # # # # # # # # # # 
Physcia adscendens  # # # #  #  #  # 

P. stellaris  # #    #  # # # 
Scoliciosporum chlorococcum # # # # # # # # #  # 

Xanthoria parietina  # # # # # # # #   
Âñåãî âèäîâ 3 6 8 5 4 4 7 4 7 3 6 

Òàáëèöà 3.20. Âèäîâîé ñîñòàâ ëèøàéíèêîâ íà äåðåâüÿõ áóëüâàðîâ öåíòðà Ìîñêâû
(1 – Ãîãîëåâñêèé, 2 – Íèêèòñêèé, 3 – Òâåðñêîé, 4 – Ñòðàñòíîé, 5 – Ïåòðîâñêèé, 6 –
Ðîæäåñòâåíñêèé, 7 – Ñðåòåíñêèé, 8 – ×èñòîïðóäíûé, 9 – Ïîêðîâñêèé, 10 – ßóçñ-
êèé, 11 – Öâåòíîé)

vitellina, Phaeophyscia orbicularis, Physcia stellaris, Scoliciosporum chlorococcum,
Xanthoria parietina è íåêîòîðûõ äðóãèõ âèäîâ, ïðè÷åì ñëîåâèùà Phaeophyscia
orbicularis íåðåäêî ïîêðûâàëè çíà÷èòåëüíûå ïîâåðõíîñòè ñòâîëîâ äåðåâüåâ.

3.4.2. Ëèøàéíèêè íà äåðåâüÿõ Áóëüâàðíîãî ïîëóêîëüöà

Áóëüâàðíîå ïîëóêîëüöî â öåíòðå ñòîëèöû ïî ôîðìå íàïîìèíàåò ïîäêîâó, îáà
êîíöà êîòîðîé âûõîäÿò ê íàáåðåæíûì Ìîñêâû-ðåêè. Åãî ñîòàâëÿåò ÷åðåäà èç 10
ðàçíîèìåííûõ áóëüâàðîâ, ñîçäàííûõ â êîíöå 18 – íà÷àëå 19 âåêîâ íà ìåñòå ãîðîä-
ñêîé êðåïîñòíîé ñòåíû. Îñíîâíàÿ äðåâåñíàÿ ïîðîäà íà ýòèõ áóëüâàðàõ – ëèïà, íî
òàêæå ìíîãî êëåíîâ, òîïîëåé, åñòü âÿçû è ïðåäñòàâèòåëè ðÿäà äðóãèõ âèäîâ äåðå-
âüåâ. Íà÷èíàåòñÿ îíî îò ïëîùàäè Ïðå÷èñòåíñêèõ âîðîò (Ãîãîëåâñêèé áóëüâàð), à
çàêàí÷èâàåòñÿ ó ïëîùàäè ßóçñêèõ âîðîò (ßóçñêèé áóëüâàð). Â 1988–1991 ãã. íà
äåðåâüÿõ  â ïðåäåëàõ Áóäüâàðíîãî ïîëóêîëüöà áûëè íàéäåíû ñëîåâèùà òîëüêî îä-
íîãî âèäà ëèøàéíèêîâ (òàáë. 3.1), ïðè÷åì ýòî áûëè åäèíè÷íûå ñëàáîðàçâèòûå ýê-
çåìïëÿðû Phaeoçhyscia orbicularis. Òîãäà ÿ íà ýòèêåòêå óêàçûâë íå òîëüêî íàçâà-
íèå áóëüâàðà, íî è íîìåðà äîìîâ, â ñòâîðå êîòîðûõ ðîñëè äåðåâüÿ ñ ëèøàéíèêàìè,
õàðàêòåðíûå îñîáåííîñòè ýòèõ äåðåâüåâ (êàê ïðàâèëî, ýòî áûëè äåðåâüÿ ñ íàêëî-
íåííûìè ñòâîëàìè). Ïîñêîëüêó òðàíñåêòû, íà êîòîðûõ ïðîâîäèëñÿ ó÷åò ëèøàéíè-
êîâ â 2006 ã., îõâàòèëè áîëüøèíñòâî áóëüâàðîâ ïîëóêîëüöà, åñòü âîçìîæíîñòü ñðàâ-
íèòü ïðîèçîøåäøèå èçìåíåíèÿ âèäîâîãî ðàçíîîáðàçèÿ ëèøàéíèêîâ íà äåðåâüÿõ
ýòîãî èñòîðè÷åñêîãî îáðàçîâàíèÿ (òàáë. 3.20). Áóëüâàðû, êîòîðûå íå çàõâàòûâàëè
òðàíñåêòû, à òàêæå Öâåòíîé áóëüâàð, êîòîðûé íå âõîäèò â ïîëóêîëüöî, áûëè îá-
ñëåäîâàíû äîïîëíèòåëüíî.

Âñåãî íà äåðåâüÿõ 11 áóëüâàðîâ öåíòðà Ìîñêâû áûëè îáíàðóæåíû ïðåäñòàâèòå-
ëè 10 âèäîâ ëèøàéíèêîâ, èç êîòîðûõ òîëüêî Phaeophyscia orbicularis âñòðå÷åíà íà
âñåõ 11. Êîíå÷íî, 10 âèäîâ – ýòî íåìíîãî. Îäíàêî â 1988–1991 ãã. áûë îòìå÷åí òîëü-
êî îäèí âèä!
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3.4.3. Ëèøàéíèêè íà äåðåâüÿõ ñàäîâ «Ýðìèòàæ» è «Àêâàðèóì»,
ñêâåðà «Ïàòðèàðøüè ïðóäû»

Â öåíòðå Ìîñêâû, â ïðåäåëàõ Ñàäîâîãî êîëüöà, íå òàê ìíîãî îáùåäîñòóïíûõ
ìåñò â âèäå ñàäîâ è ïàðêîâ, óþòíûõ ñêâåðîâ. Ê èõ ÷èñëó ïðèíàäëåæàò ñàäû «Ýðìè-
òàæ» è «Àêâàðèóì», ñêâåð ó Ïàòðèàðøüèõ ïðóäîâ. Ñàä «Ýðìèòàæ» ðàñïîëîæåí íà
óë. Êàðåòíûé ðÿä, ïðèìåðíî íà ðàâíîì ðàññòîÿíèè îò Ñòðàñòíîãî áóëüâàðà è Ñàäî-
âîãî-Êàðåòíîé óë., ÿâëÿþùåéñÿ ÷àñòüþ Ñàäîâîãî êîëüöà. Ñàä «Àêâàðèóì» íàõîäèò-
ñÿ íåïîñðåäñòâåííî íà Ñàäîâîì êîëüöå, íà óë. Áîëüøàÿ Ñàäîâàÿ. Ñêâåð ó Ïàòðèàð-
øüèõ ïðóäîâ ðàñïîëîæåí â ñòà ìåòðàõ îò Áîëüøîé Ñàäîâîé óë., îí îãðàíè÷åí óë.
Ìàëàÿ Áðîííàÿ, Åðìîëàåâñêèì, Áîëüøèì è Ìàëûì Ïàòðèàðøüèìè ïåðåóëêàìè.
Äðåâåñíûå ïîðîäû â íàçâàííûõ çåëåíûõ îñòðîâêàõ ïðåäñòàâëåíû ëèïîé, êëåíàìè,
òîïîëÿìè, âÿçîì è äðóãèìè âèäàìè äåðåâüåâ. Â 1988–1991 ãã. â ïðåäåëàõ òåððèòî-
ðèè, îãðàíè÷åííîé Ñàäîâûì êîëüöîì, âêëþ÷àþùåé è Áóëüâàðíîå ïîëóêîëüöî, áûëè
âñòðå÷åíû ñëîåâèùà ëèøü äâóõ âèäîâ ëèøàéíèêîâ – Parmelia sulcata è Phaeophyscia
orbicularis (òàáë. 3.1). Â 2006 ã. âèäîâîé ñîñòàâ ýïèôèòíûõ ëèøàéíèêîâ òîëüêî ýòèõ
îçåëåííûõ ó÷àñòêîâ ãîðîäà ñòàë áîëåå ðàçíîîáðàçíûì (òàáë. 3.21).

3.4.4. Âèäîâîé ñîñòàâ ëèõåíîáèîòû îñíîâíûõ ëåñíûõ ìàññèâîâ

Â 14 íàèáîëåå êðóïíûõ ëåñíûõ ìàññèâàõ ãîðîäà â ïðåäåëàõ ÌÊÀÄ – Ëîñèíûé
îñòðîâ (ËÎ), Èçìàéëîâñêèé ëåñîïàðê è ïàðê (Èç), ïàðê Ñîêîëüíèêè (Ñê), ïàðê Îñ-
òàíêèíî âìåñòå ñ òåððèòîðèåé Ãëàâíîãî áîòàíè÷åñêîãî ñàäà ÐÀÍ è Âûñòàâî÷íîãî
öåíòðà (Îñ), Ëåñíàÿ îïûòíàÿ äà÷à Ìîñêîâñêîé ñåëüõîçàêàäåìèè è ïàðê (ÒÑÕÀ),
Êóçüìèíñêèé ëåñîïàðê è ïàðê (Êóç), Êóñêîâñêèé ëåñîïàðê è ïàðê (Êóñ), Áèòöåâñêèé
ëåñîïàðê (Áèòöà), Òåïëûé ñòàí (Òñ), Âîðîáüåâû ãîðû è Íåñêó÷íûé ñàä  (ÂãÍ), Êóí-
öåâñêî-Ôèëåâñêèé ëåñîïàðê (ÔÊ), Ñåðåáðÿíûé áîð (Ñá), Ïîêðîâñêîå-Ñòðåøíåâî-
Ãëåáîâî (ÏÑÃ), Áðàòöåâî (Áð) – íà äåðåâüÿõ (Ä), ïíÿõ è âàëåæå (ÏÂ), ïî÷âå (Ï) è
áåòîíå (Á), ñîãëàñíî ìàòåðèàëàì àâòîðà (Áÿçðîâ, 1996) è äàííûì ðóêîïèñè À.Â.
Ï÷åëêèíà (1998á),  äî 2006 ã. áûëè èçâåñòíû ïðåäñòàâèòåëè 87 âèäîâ ëèøàéíèêîâ

Òàáëèöà 3.21. Âèäîâîé ñîñòàâ ëèøàéíèêîâ íà äåðåâüÿõ â ñàäàõ «Ýðìèòàæ» è «Àê-
âàðèóì», ñêâåðå «Ïàòðèàðøüè ïðóäû»

Âèä Ýðìèòàæ Àêâàðèóì Ïàòðèàðøüè 
ïðóäû 

Candelariella vitellina #   
Lecanora hagenii #   
Parmelia sulcata #  # 
Phaeophyscia nigricans # #  
P. orbicularis # # # 
Physcia adscendens # # # 
P. stellaris #  # 
P. tribacia #  # 
Scoliciosporum chlorococcum # # # 
Xanthoria parietina # # # 
Âñåãî âèäîâ 10 5 7 
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(Ðûñèí è äð., 2004). Òðàíñåêòû, íà êîòîðûõ
â 2006 ã. ïðîâîäèëñÿ ó÷åò ëèøàéíèêîâ, çàõ-
âàòèëè ó÷àñòêè áîëüøèíñòâà íàçâàííûõ íà-
ñàæäåíèé. Òîëüêî ó÷àñòêè ïàðêà Ñîêîëüíè-
êè (Ñê), Áèòöåâñêîãî ëåñîïàðêà (Áèòöà), Ñå-
ðåáðÿíîãî áîðà (Ñá), Áðàòöåâî (Áð) îñòàëèñü
âíå ýòèõ øåñòè òðàíñåêò. Ïîýòîìó ïðè àíà-
ëèçå òàáëèöû 3.22 ñëåäóåò ó÷èòûâàòü, ÷òî
äàííûå î âèäîâîì ñîñòàâå ëèøàéíèêîâ â
ïîñëåäíèõ íàçâàííûõ ìàññèâàõ ïðåäñòàâëå-
íû ïî ìàòåðèàëàì, ñîáðàííûì äî 1998 ã.

Â ðåçóëüòàòå äîïîëíåíèÿ îïóáëèêîâàííî-
ãî ðàíåå ñïèñêà ëèøàéíèêîâ ëåñíûõ ìàññè-
âîâ Ìîñêâû (Ðûñèí è äð., 2004) ìàòåðèàëà-
ìè, ñîáðàííûìè â 2006 ã., ëèõåíîáèîòà ëåñîâ
ãîðîäà âêëþ÷àåò íå ìåíåå 106 âèäîâ (òàáë.
3.22). Èç 106 îáíàðóæåííûõ âèäîâ òîëüêî
ïðåäñòàâèòåëè 3 òàêñîíîâ (Cladonia furcata,
Gyalecta sp. è Peltigera rufescens) íàøëè íà
ïî÷âå (Ï÷åëêèí, 1998à), ïðè÷åì äëÿ äðóãèõ
ñóáñòðàòîâ èõ ñëîåâèùà íå óêàçûâàþò. Íà
ñòàðûõ ïíÿõ, ãíèþùåé äðåâåñèíå, âàëåæå
âñòðå÷åíû ïðåäñòàâèòåëè 10 âèäîâ, ÷àñòü êî-
òîðûõ (Cladonia botrytes, C. ramulosa, C. rei,
Peltigera canina) íà äðóãèõ ñóáñòðàòàõ â Ìîñ-
êâå íå îòìå÷àëè. Íà áåòîííûõ îïîðàõ ñòîë-
áîâ, ïàðàïåòàõ ìîñòîâ íàéäåíû ïðåäñòàâèòå-
ëè 9 âèäîâ, èç êîòîðûõ òîëüêî Candelariella
aurella è C. vitellina áûëè âñòðå÷åíû åùå è íà
äåðåâüÿõ. Òàêèì îáðàçîì, èç çàôèêñèðîâàí-
íûõ â ëåñíûõ ìàññèâàõ ãîðîäà 106 âèäîâ ëè-
øàéíèêîâ ïðåäñòàâèòåëè ïîäàâëÿþùåãî
áîëüøèíñòâà â êà÷åñòâå ñóáñòðàòà èñïîëüçó-
þò ïîâåðõíîñòè äåðåâüåâ è êóñòàðíèêîâ, ò.å.
ÿâëÿþòñÿ ýïèôèòàìè.

Ñðåäè õàðàêòåðèçóåìûõ 14 ëåñíûõ ìàñ-
ñèâîâ ïî ÷èñëó îáíàðóæåííûõ âèäîâ ëèøàé-
íèêîâ âûäåëÿåòñÿ Íàöèîíàëüíûé ïàðê “Ëî-
ñèíûé îñòðîâ”, ñàìûé êðóïíûé ïî ïëîùàäè
ëåñíîé ìàññèâ, ðàñïîëîæåííûé íà ñåâåðî-
âîñòîêå ñòîëèöû, ãäå âñòðå÷åíû ïðåäñòàâè-
òåëè 78 âèäîâ, èç êîòîðûõ 69 îáèòàþò íà
äåðåâüÿõ è êóñòàðíèêàõ. Ýòà âåëè÷èíà ñîïî-
ñòàâèìà ñ äàííûìè î âèäîâîì ðàçíîîáðàçèè
ëèõåíîáèîòû â ëåñíûõ íàöèîíàëüíûõ ïàð-
êàõ è çîíàõ îòäûõà â èíäóñòðèàëüíîì è ïëîò-
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Òàáëèöà 3.23. Äîëÿ (%) ïðåäñòàâèòåëåé ðàçíûõ êëàññîâ òîêñèôîáíîñòè  è ãåìå-
ðîáíîñòè  ëèøàéíèêîâ â ñîñòàâå ëèõåíîáèîòû ëåñíûõ ìàññèâîâ Ìîñêâû

Êëàññû òîêñèôîáíîñòè� Êëàññû ãåìåðîáíîñòè� Ëåñíîé 
ìàññèâ Òô1 Òô2 Òô3 Òô4 Òô? ìçãì ýâãì ïëãì ìòãì 
ËÎ 9 18 22 38 13 31 29 35 5 
Èç 21 27 27 14 11 14 17 62 7 
Ñê 24 9 49 9 9 19 19 52 10 
Îñ 22 31 28 16 3 22 19 53 6 
ÒÑÕÀ 21 25 21 29 4 21 15 57 7 
Êóç 19 22 28 25 6 25 28 41 6 
Êóñ 27 27 32 14 0 23 18 50 9 
Áèòöà 18 12 35 29 6 27 29 38 6 
Òñ 18 26 38 15 3 15 26 56 3 
ÂãÍ 19 35 27 15 4 4 19 69 8 
ÔÊ 14 27 29 25 5 20 20 55 5 
Ñá 16 16 29 31 8 26 24 45 5 
ÏÑÃ 29 29 29 13 0 5 29 57 9 
Áð 38 23 31 8 0 0 31 54 15 
Äëÿ 
âñåõ 

8 15 29 30 18 30 28 38 4 

Òàáëèöà 3.24. Êîëè÷åñòâåííîå ðàñïðåäåëåíèå âèäîâ ëèõåíîáèîòû ëåñíûõ ìàññèâîâ
Ìîñêâû ïî êëàññàì òîêñèôîáíîñòè è ãåìåðîáíîñòè

Êëàññ� ìçãá ýâãì ïëãì ìòãì Èòîãî 
Òô1 0 1 6 1 8 
Òô2 1 4 9 2 16 
Òô3 6 9 15 1 31 
Òô4 16 11 6 0 33 
Òô? 9 5 4 0 18 
Èòîãî 32 30 40 4 106 

íî çàñåëåííîì ðåãèîíå Âåëèêèõ îçåð Ñåâåðíîé Àìåðèêè, ãäå ÷èñëî îáíàðóæåííûõ
â 1980-õ ãîäàõ ëèøàéíèêîâ íå ïðåâûøàëî 70 òàêñîíîâ (Wetmore, 1988, 1989). Âî
âñåõ 14 ìàññèâàõ îáíàðóæåíû ïðåäñòàâèòåëè Hypogymnia physodes, Parmelia sulcata,
Phaeophyscia orbicularis, Physcia stellaris, Scoliciosporum chlorococcum, Xanthoria
parietina. Âñå óïîìÿíóòûå òàêñîíû – ñàìûå îáû÷íûå è øèðîêî ðàñïðîñòðàíåííûå â
Ãîëàðêòèêå âèäû. Êàê áûëî îòìå÷åíî ðàíåå (3.3), â Êðàñíóþ êíèãó ãîðîäà Ìîñêâû
(2001) âíåñåíû 18 âèäîâ ëèøàéíèêîâ, 13 èç êîòîðûõ – Bryoria fuscescens,  Cladonia
botrytes, C. furcata, C. macilenta, Evernia mesomorpha, E. prunastri, Hypogymnia
tubulosa, Lecanora muralis, Parmeliopsis ambigua, Peltigera canina, P. rufescens,
Ramalina farinacea, Usnea hirta – îáèòàþò â õàðàêòåðèçóåìûõ ëåñíûõ ìàññèâàõ, ïðè-
÷åì áîëüøèíñòâî (12) – â Ëîñèíîì îñòðîâå (òàáë. 3.22). Îäíàêî ýòè è äðóãèå ðåäêî
âñòðå÷àþùèåñÿ â ëåñíûõ ìàññèâàõ Ìîñêâû âèäû òàêæå øèðîêî ðàñïðîñòðàíåíû â
Ãîëàðêòèêå è âíå åå.

Ñðåäè ëèøàéíèêîâ, âñòðå÷åííûõ â ëåñíûõ íàñàæäåíèÿõ ãîðîäà, îòñóòñòâóþò
âèäû, ïðèóðî÷åííûå èñêëþ÷èòåëüíî ê åñòåñòâåííûì ñóáñòðàòàì è ýêîñèñòåìàì èëè
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ñëàáî èçìåíåííûì ÷åëîâåêîì áèîãåîöåíîçàì (àãåìåðîòîïû è îëèãîãåìåðîòîïû, ñî-
îòâåòñòâåííî). Â öåëîì ïî ÷èñëó âèäîâ ïðåîáëàäàþò ïîëèãåìåðîòîïû, à ñîîòíîøå-
íèå ìåæäó âèäàìè ðàçíûõ êëàññîâ òîêñèôîáíîñòè è ãåìåðîáíîñòè âñåõ ëåñíûõ ìàñ-
ñèâîâ ïðàêòè÷åñêè íå îòëè÷àåòñÿ îò èõ ñîîòíîøåíèÿ â Ëîñèíîì îñòðîâå (òàáë. 3.23).
Ìîæíî òàêæå îòìåòèòü, ÷òî âèäû, ïðåäïî÷èòàþùèå ìåíåå îêóëüòóðåííûå ìåñòî-
îáèòàíèÿ (ìåçîãåìåðîòîïû è ýâãåìåðîòîïû), ïðèíàäëåæàò ê áîëåå âûñîêèì êëàñ-
ñàì òîêñèôîáíîñòè ëèøàéíèêîâ (òàáë. 3.24).

Â ñîõðàíèâøèõñÿ ëåñàõ Ìîñêâû íåò ëèøàéíèêîâûõ èëè ìîõîâî-ëèøàéíèêîâûõ
òèïîâ ëåñà, çà èñêëþ÷åíèåì íåáîëüøîãî (íåñêîëüêî êâàäðàòíûõ ìåòðîâ) ó÷àñòêà ñ
ñîñíàìè íà Ùóêèíñêîì ïîëóîñòðîâå. Â íåñêîëüêèõ ìåòðàõ îò ýòèõ ñîñåí íà îòêðû-
òîì ïðîñòðàíñòâå À.Â. Ï÷åëêèí (1998á) çàôèêñèðîâàë íàëè÷èå ïîïóëÿöèé òàêèõ
âèäîâ êàê Cetraria islandica, Cladina arbuscula. Âñå ëåñà Ìîñêâû ïðèíàäëåæàò ê
êóñòàðíèêîâûì, òðàâÿíûì, ìîõîâî-êóñòàðíè÷êîâûì èëè êóñòàðíè÷êîâûì  ñîîáùå-
ñòâàì (Ïðèðîäà…1974; Ñëóêà, Àáðàìîâà, 2000; Ýêîëîãè÷åñêèé àòëàñ Ìîñêâû, 2000).
Îíè íàõîäÿòñÿ íà III (òðîïèíî÷íàÿ ñåòü çàíèìàåò 20–30% ïëîùàäè) èëè áîëüøåé
÷àñòüþ IV (òðîïèíî÷íàÿ ñåòü çàíèìàåò 50–60% ïëîùàäè) ñòàäèÿõ äåãðàäàöèè, åñòü
ó÷àñòêè ñ ïëîùàäüþ ñáîÿ 80-90%, èíîãäà 100%, ò.å. ñòàäèè V èëè Va  (Ïîëÿêîâà è
äð., 1983).  Âûñîêóþ ñòåïåíü íàðóøåííîñòè ëåñîâ Ìîñêâû ïîäòâåðæäàåò è ñðàâíå-
íèå âûÿâëåííîãî â íèõ âèäîâîãî ñîñòàâà ýïèôèòíûõ ëèøàéíèêîâ ñ ñîñòàâîì âèäîâ
îòíîñèòåëüíî äåâñòâåííûõ ëåñîâ Åâðîïû (òàáë. 3.25).

Íûíå â îáæèòûõ ðàéîíàõ íàøåé ïëàíåòû äîâîëüíî òðóäíî âñòðåòèòü íåòðîíó-
òûå äåâñòâåííûå ëåñà. Îäíàêî èõ èùóò, èáî ýòè ñîîáùåñòâà ïðåäñòàâëÿþò èíòåðåñ
êàê ýòàëîíû ïðèðîäû, êàê çäîðîâûå ýêîñèñòåìû. Äëÿ ñóæäåíèÿ î ñòåïåíè íàðóøåí-
íîñòè ëåñîâ íàðÿäó ñ äðóãèìè ïðèçíàêàìè èñïîëüçóþò è ëèøàéíèêè. Óìåñòíî îò-
ìåòèòü, ÷òî â ðàçíûõ ïðèðîäíûõ çîíàõ Çåìëè  ýêñïåðòíûå îöåíêè â îñíîâíîì áàçè-
ðóþòñÿ íà îñîáåííîñòÿõ âèäîâîãî ñîñòàâà ýïèôèòíûõ ëèøàéíèêîâ â áèîãåîöåíîçàõ
(Ãîðáà÷, 1965; Goward, 1994;  Hyvarinen et al., 1992; Kuusinen, Siitonen, 1998; Norden,
Appelqvist, 2001; Rose, 1976; Rosso et al., 1999; Trass et al.,1999; Türk, 1993). Ïðèâëå-
êàþò è äðóãèå ïîêàçàòåëè, íàïðèìåð, ñîîòíîøåíèå ðàçìåðîâ ïîïóëÿöèé ðàçíûõ âè-
äîâ, èíäåêñû, õàðàêòåðèçóþùèå ýêîëîãèþ è âèäîâîé ñîñòàâ ëèøàéíèêîâ, è äð. (Rose,
1976; Trass et al.,1999). Îäíàêî íåîáõîäèìî îòìåòèòü, ÷òî ñîñòàâ ëèøàéíèêîâ â ñî-
îáùåñòâå çàâèñèò íå òîëüêî îò ïðîèñõîæäåíèÿ è ñòåïåíè íàðóøåííîñòè ïîñëåäíå-
ãî, íî è îò îñîáåííîñòåé ñòðóêòóðû, òèïà ëåñà, ñîñòàâà äðåâåñíûõ ïîðîä, ãåîãðàôè-
÷åñêîãî ïîëîæåíèÿ òåððèòîðèè.

Îïóáëèêîâàííûå ìàòåðèàëû ñâèäåòåëüñòâóþò, ÷òî äëÿ íåíàðóøåííûõ ëåñîâ,
êàê ïðàâèëî, õàðàêòåðíî çíà÷èòåëüíîå âèäîâîå è ìîðôîëîãè÷åñêîå ðàçíîîáðàçèå
âñòðå÷åííûõ íà ñòâîëàõ è âåòâÿõ äåðåâüåâ ëèøàéíèêîâ. Èíäèêàòîðàìè íåíàðó-
øåííûõ ëåñîâ íàçûâàþò ïðåäñòàâèòåëåé ïîðîøêîïëîäíûõ êàëèöèåâûõ ëèøàéíè-
êîâ, âèäû ñåìåéñòâà óñíååâûõ, ðîäà Lobaria, ëèøàéíèêè ñ öèàíîáàêòåðèàëüíûì
ôîòîáèîíòîì è äðóãèõ ïðåäñòàâèòåëåé ëèõåíîáèîòû (Anonby, 1994; Gauslaa, 1994;
Holien, 1996, 1997; Karstrom, 1992; Lesica et al., 1991; Rolstad, Rolstad, 1999; Selva,
1994; Tibell, 1992). Äëÿ òàêèõ ëåñîâ õàðàêòåðíû îòíîñèòåëüíî áîëüøîé çàïàñ ôîð-
ìèðóåìîé ýïèôèòíûìè ëèøàéíèêàìè ìàññû, ÷àñòàÿ âñòðå÷àåìîñòü íà ïîâåðõíîñ-
òè ïî÷âû îïàâøèõ ñ äåðåâüåâ ñëîåâèù (Áÿçðîâ, 1970, 1980; Arseneau et al., 1998;
Esseen, Renhorn, 1996). È âñå æå óìåñòíî îòìåòèòü, ÷òî óíèâåðñàëüíûõ âèäîâ-
èíäèêàòîðîâ, âèäèìî, íåò, èáî îíè äîñòàòî÷íî ñïåöèôè÷íû äëÿ êàæäîãî êîíòè-
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Âèä Âåëèêîáðèòàíèÿ 
(Rose, 1976) 

Øâåöèÿ (Karstr�m, 
1992; Tibell, 1992) 

Alectoria sarmentosa ssp. sarmentosa +  
Arthonia didyma +  
A. leucopellaena +  
A. vinosa - + 
Arthopyrenia cinereopruinosa +  
Bacidia igniarii  + 
Biatora epixanthoidiza  + 
B. sphaeroides +  
Bryoria capillaris +  
B. lanestris +  
B. nadvornikiana  + 
Buellia schaereri +  
Calicium adaequatum  + 
Catinaria atropurpurea +  
Cavernularia hultenii +  
Chaenotheca chlorella + + 
C. chrysocephala + + 
C. gracillima + + 
C. laevigata + + 
C. phaeocephala + + 
C. subroscida + + 
Chaenothecopsis nana  + 
C. viridialba  + 
Cladonia parasitica  + 
Collema curtisporum  + 
C. flaccidum  + 
C. fragrans  + 
C. furfuraceum  + 
C. nigrescens  + 
C. occultatum  + 
Conotrema populorum  + 
Cybebe gracilenta  + 
Cyphelium inquinans  + 
C. karelicum  + 
C. pinicola  + 
C. tigillare  + 
Degelia plumbea  + 
Dimerella lutea +  
D. pineti  + 
Enterographa crassa  + 
Evernia divaricata  + 
E. mesomorpha  + 

Òàáëèöà 3.25. Âèäû ëèøàéíèêîâ, êîòîðûå èñïîëüçóþò êàê èíäèêàòîðû åñòåñòâåí-
íûõ ñòàðûõ ëåñîâ Åâðîïû (íîìåíêëàòóðà òàêñîíîâ ñîãëàñíî öèòèðóåìûì èñòî÷-
íèêàì)
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E. prunastri  + 
Heterodermis speciosa  + 
Hypocenomyce friesii +  
Hypogymnia austerodes  + 
H. bitteri  + 
H. vittata  + 
Lecanactis premnea +  
Lecanora ochrococca +  
Leptogium teretiusculum  + 
Lithographa flexella  + 
Lobaria amplissima +  
L. pulmonaria + + 
L. virens +  
Loxospora elatinum +  
Micarea globulosella  + 
Microcalicium ahlneri  + 
M. arenarium  + 
Mycoblastus affinis  + 
Nephroma laevigatum +  
Opegrapha lyncea +  
Pachyphiale carneola +  
Pannaria conoplea  + 
P. mediterranea  + 
Parmeliella triptophylla +  
Parmotrema crinita +  
Peltigera collina + + 
P. horizontalis +  
Pertusaria pupillaris  + 
Phaeocalicium populneum  + 
P. praecedans  + 
Platismatia norvegica +  
Porina leptalea +  
Punctelia ruddenda +  
Pyrenula nitida +  
Pyrrhospora cinnabarina +  
P. elabens  + 
Ramalina dilacerata  + 
R. farinacea  + 
R. thrausta  + 
Rinodina isidioides +  
Schismatomma pericleum  + 
Sclerophora coniophaea  + 
Stenocybe septata +  
Sticta limbata +  
S. sylvatica +  
Thelopsis rubella +  
Thelotrema lepadinum +  
Usnea extensa +  
Vulpicida juniperinus  + 
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íåíòà, äëÿ êàæäîé ïðèðîäíîé çîíû èëè ãîðíîãî ïîÿñà, äëÿ êàæäîé ëåñíîé ôîðìà-
öèè.

Ñîñòàâ ëèõåíîáèîòû ëåñíûõ ìàññèâîâ Ìîñêâû çíà÷èòåëüíî îòëè÷àåòñÿ îò âèäî-
âîãî ñîñòàâà îòíîñèòåëüíî íåíàðóøåííûõ ëåñîâ Åâðîïû. Â ëåñàõ ãîðîäà ÷àùå äðó-
ãèõ âñòðå÷àþòñÿ âèäû, îòíîñèòåëüíî òîëåðàíòíûå ê çàãðÿçíåíèþ âîçäóøíîãî áàñ-
ñåéíà.  Îíè æå ñâîéñòâåííû è ïîñàäêàì äåðåâüåâ âäîëü ãîðîäñêèõ ìàãèñòðàëåé, à
òàêæå âíóòðèäâîðîâûì íàñàæäåíèÿì. Âèäû, ÷óâñòâèòåëüíûå ê çàãðÿçíåíèþ, ïðåä-
ñòàâëåíû îòäåëüíûìè óãíåòåííûìè ýêçåìïëÿðàìè â êðóïíûõ ëåñíûõ ìàññèâàõ.

Ãðîìàäíàÿ ðåêðåàöèîííàÿ íàãðóçêà íà îçåëåíåííûå òåððèòîðèè ãîðîäà áåññïîð-
íà. Íî âðÿä ëè ýòîò ôàêòîð â íàñòîÿùåå âðåìÿ îïðåäåëÿåò ñîñòàâ ëèõåíîáèîòû ñî-
õðàíèâøèõñÿ ëåñíûõ ìàññèâîâ Ìîñêâû. Ëèøàéíèêè â èõ íàïî÷âåííîì ïîêðîâå íå
ìîãëè èìåòü ñóùåñòâåííîãî çíà÷åíèÿ, ïîñêîëüêó ïðîèãðûâàþò â êîíêóðåòíîé áîðü-
áå òðàâàì è êóñòàðíè÷êàì. À èìåííî íàïî÷âåííûé ïîêðîâ ãëàâíûì îáðàçîì è ñòðà-
äàåò îò ðåêðåàöèè â ðåçóëüòàòå ìåõàíè÷åñêîãî âîçäåéñòâèÿ ïðè âûòàïòûâàíèè. Â
Ìîñêâå ëèõåíîáèîòó ñîñòàâëÿþò â îñíîâíîì ýïèôèòû - âèäû, ñóáñòðàòîì äëÿ êîòî-
ðûõ ÿâëÿþòñÿ äåðåâüÿ è êóñòàðíèêè. Êîíå÷íî, è íà ýòó ãðóïïó ëèøàéíèêîâ â íåêî-
òîðûõ ó÷àñòêàõ ëåñíûõ ìàññèâîâ îêàçûâàåòñÿ ìåõàíè÷åñêîå âîçäåéñòâèå (íàïðè-
ìåð, âûñîêîå ïëàìÿ êîñòðîâ ìîæåò ïîâðåæäàòü è ëèøàéíèêè, èëè ëàçàíèå äåòåé ïî
íàêëîíåííûì ñòâîëàì äåðåâüåâ). Íî òàêèõ ìåñò íåìíîãî. Áîëåå ñóùåñòâåííî êîñ-
âåííîå âîçäåéñòâèå ðåêðåàöèè íà ýïèôèòû. Âûõëîïíûå ãàçû ìíîãî÷èñëåííûõ àâòî-
ìîáèëåé è ìîòîöèêëîâ, äîñòàâëÿþùèõ îòäûõàþùèõ â ëåñíûå ìàññèâû, ãóáèòåëüíû
äëÿ ïðåäñòàâèòåëåé ìíîãèõ âèäîâ ëèøàéíèêîâ (Lawrey, Hale, 1979). Âûãóëèâàåìûå
íà îçåëåíåííûõ òåððèòîðèÿõ ñîáàêè ìåòÿò îñíîâàíèÿ ñòâîëîâ äåðåâüåâ, à óðèíîâûå
âûäåëåíèÿ ïðåïÿòñòâóþò ðîñòó ëèøàéíèêîâ (Harada, 2002). Òàêæå íåðåäêî ñëåä-
ñòâèåì ðåêðåàöèè ÿâëÿåòñÿ ðàçðàñòàíèå êóñòàðíèêîâ è çàòåíåíèå èìè íèæíèõ ÷àñ-
òåé ñòâîëîâ äåðåâüåâ. Ñ äðóãîé ñòîðîíû, ñèëüíîå óïëîòíåíèå ïî÷âû ïðè âûòàïòû-
âàíèè ïðèâîäèò ê çàìåäëåíèþ ïðèðîñòà äåðåâüåâ â âûñîòó è òîëùèíó (Òàðàí, 1985).
À ýòî ñïîñîáñòâóåò ðàçðàñòàíèþ íà ñòâîëàõ äåðåâüåâ ëèñòîâàòûõ è êîðêîâûõ ñëîå-
âèù ëèøàéíèêîâ, ïîñêîëüêó â ñðåäíèõ øèðîòàõ äåðåâüÿ, îñîáåííî ìîëîäûå, â íîð-
ìå ðàñòóò áûñòðåå ïîñåëèâøèõñÿ íà íèõ ëèøàéíèêîâ, ÷òî ïðèâîäèò ê ðàçðûâàíèþ
ñëîåâèù, èõ ôðàãìåíòàöèè èëè èõ ãèáåëè. Çíà÷èòåëüíîå ïîêðûòèå òàëëîìàìè ëèñ-
òîâàòûõ è êîðêîâûõ  ëèøàéíèêîâ ñòâîëîâ äåðåâüåâ îáû÷íî ñâèäåòåëüñòâóåò ëèáî î
íåáëàãîïðèÿòíûõ äëÿ ðîñòà äåðåâüåâ óñëîâèÿõ (â ìîëîäûõ äðåâîñòîÿõ), ëèáî î çíà-
÷èòåëüíîì âîçðàñòå äåðåâüåâ, êîãäà èõ ïðèðîñò çàìåäëÿåòñÿ èëè ïðåêðàùàåòñÿ.

ß ïîëàãàþ, ÷òî â íàñòîÿùåå âðåìÿ âîçäåéñòâèå ðåêðåàöèè íà ñîñòàâ ëèõåíîáèî-
òû ëåñíûõ ìàññèâîâ Ìîñêâû íå ñóùåñòâåííî â ñðàâíåíèè ñ íåãàòèâíûì âëèÿíèåì
óíè÷òîæåíèÿ ìåñòîîáèòàíèé è çàãðÿçíåíèÿ âîçäóøíîãî áàññåéíà. Ëèõåíîáèîòó ëåñ-
íûõ íàñàæäåíèé ãîðîäà ôîðìèðóþò ãëàâíûì îáðàçîì ýïèôèòû. Ýïèãåèäû, ïðåä-
ñòàâèòåëè êîòîðûõ è èñïûòûâàþò ïðÿìîå îòðèöàòåëüíîå âîçäåéñòâèå ðåêðåàöèè â
ôîðìå âûòàïòûâàíèÿ, óæå äàâíî íå èãðàþò çàìåòíîé ðîëè â íàïî÷âåííîì ïîêðîâå
ëåñîâ Ìîñêâû, ïîñêîëüêó èõ ìåñòîîáèòàíèÿ áûëè ëèáî óíè÷òîæåíû â ñâÿçè ñ ðàñ-
øèðåíèåì òåððèòîðèè ãîðîäà, ëèáî ñèëüíî èçìåíåíû. Îäíàêî ëåñà ãîðîäà ÿâëÿþòñÿ
ìåñòîîáèòàíèåì áîëüøèíñòâà âèäîâ ëèøàéíèêîâ, âíåñåííûõ â Êðàñíóþ êíèãó
Ìîñêâû (2001), ïðè÷åì ïðåäñòàâëåíû îíè òàì åäèíè÷íûìè ýêçåìïëÿðàìè.
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4. Ïðè÷èíû âûÿâëåííûõ èçìåíåíèé
âèäîâîãî ñîñòàâà ýïèôèòíûõ ëèøàéíèêîâ

Äîìèíèðóþùèé â ýêîëîãèè àíòðîïîöåíòðèçì, êîãäà ÷åëîâåê îòäåëÿåòñÿ îò ïðè-
ðîäû, è åãî äåÿòåëüíîñòü ðàññìàòðèâàåòñÿ êàê âíåøíÿÿ îòíîñèòåëüíî ïðèðîäíûõ
ïðîöåññîâ, ñòàâèò ïåðåä èññëåäîâàòåëåì ïðè àíàëèç äàííûõ î áèîëîãè÷åñêèõ îáúåê-
òàõ, ïîëó÷åííûõ â îäíîì ìåñòå, íî â ðàçíûå ãîäû, äîïîëíèòåëüíóþ çàäà÷ó, êîòîðàÿ
çàêëþ÷àåòñÿ â íåîáõîäèìîñòè èçîëèðîâàòü èç îáùåé ñóììû âûÿâëåííûõ èçìåíåíèé
òå, êîòîðûå ñâÿçàíû ñ åñòåñòâåííûìè ïðîöåññàìè, è òå, êîòîðûå îáóñëîâëåíû äåÿ-
òåëüíîñòüþ ÷åëîâåêà, ê ÷èñëó êîòîðûõ îòíîñèòñÿ è çàãðÿçíåíèå ñðåäû. Êàê èçâåñò-
íî,  â ïðèðîäíûõ ñîîáùåñòâàõ èìååò ìåñòî íåïðåðûâíûé ïðîöåññ èõ ðàçâèòèÿ, êî-
òîðûé îáóñëîâëåí êàê âçàèìîîòíîøåíèÿìè îðãàíèçìîâ äðóã ñ äðóãîì è ñ èçìåíÿå-
ìîé èìè ñðåäîé, ÷òî îáû÷íî íàçûâàþò ñóêöåññèåé, òàê è âîçäåéñòâèåì âíåøíèõ ïî
îòíîøåíèþ ê ñîîáùåñòâó ôàêòîðîâ, â òîì ÷èñëå è äåÿòåëüíîñòè ÷åëîâåêà, íàçûâàå-
ìûõ ýêçîãåííûìè ñìåíàìè (Ðàáîòíîâ, 1983).  Óñòàíîâëåííûå èçìåíåíèÿ âèäîâîãî
ñîñòàâà ëèøàéíèêîâ è ôîðìèðóåìûõ èìè ãðóïïèðîâîê, ïðîèçîøåäøèå çà èçâåñò-
íûé ïðîìåæóòîê âðåìåíè, íåñîìíåííî, ÿâëÿþòñÿ ñëåäñòâèåì òîãî è äðóãîãî. È íàäî
÷åòêî îñîçíàâàòü, ÷òî íàáëþäåíèÿ çà äèíàìèêîé âèäîâîãî ñîñòàâà ëèøàéíèêîâ ïðè
ìîíèòîðèíãå ñðåäû îáåñïå÷èâàþò ñêîðåå  êîððåëÿöèè, ÷åì  äîêàçàòåëüñòâà  ïðè÷èí-
íûõ ñâÿçåé, çà èñêëþ÷åíèåì ñëó÷àåâ, êîãäà ýòè íàáëþäåíèÿ ÿâëÿþòñÿ ÷àñòüþ êîíò-
ðîëèðóåìûõ âîñïðîèçâîäèìûõ  ýêñïåðèìåíòîâ, ïðè êîòîðûõ âîññîçäàþò òå èëè èíûå
ïàðàìåòðû  êà÷åñòâà  âîçäóõà.  Íî îïûòîâ òàêèõ íåìíîãî, è ìû âûíóæäåíû äåëàòü
âûâîäû, îñíîâûâàÿñü íà îïóáëèêîâàííûõ ñâåäåíèÿõ î ðåàêöèè ðàçíûõ âèäîâ ëè-
øàéíèêîâ íà çàãðÿçíèòåëè âîçäóõà. Ýòè âûâîäû äîëæíû ïîìî÷ü  èçîëèðîâàòü èç
îáùåé ñóììû âûÿâëåííûõ èçìåíåíèé òå, êîòîðûå ñâÿçàíû ñ äåéñòâèåì çàãðÿçíèòå-
ëåé. Àðñåíàë ñïîñîáîâ òàêîé èçîëÿöèè íåâåëèê, è îíè îñíîâàíû ãëàâíûì îáðàçîì
íà ñâåäåíèÿõ îá ýêîëîãèè âèäîâ ëèøàéíèêîâ. Òàê, èçâåñòíî, ÷òî ñî âðåìåíåì ïðîèñ-
õîäèò èçìåíåíèå ñâîéñòâ ñóáñòðàòà, íàïðèìåð, êîðû ëèïû, â ìîëîäîì âîçðàñòå ãëàä-
êîé,  è áîðîçä÷àòîé – â çðåëîì. Ñîîòâåòñòâåííî, ñî âðåìåíåì ìåíÿåòñÿ è ñîñòàâ
ëèøàéíèêîâ, îáèòàþùèõ íà ýòîé ïîðîäå. Ýòî áûëî âûÿâëåíî, íàïðèìåð, ïðè ñðàâ-
íèòåëüíîì àíàëèçå ìàòåðèàëîâ î ñîñòàâå ýïèôèòíûõ ëèõåíîñèíóçèé â 140-ëåòíåì
äóáî-ëèïíÿêå ñíûòüåâî-âîëîñèñòîîñîêîâîì, ñîáðàííûõ â 1966 è 1987 ãã. â Ïîäìîñ-
êîâüå (Áÿçðîâ, 1993à). Êîëè÷åñòâåííî âèäîâîå ðàçíîîáðàçèå ëèøàéíèêîâ íà ñòâî-
ëàõ äåðåâüåâ äî âûñîòû 2 ì çà ïðîøåäøèå ãîäû òàì òîãäà ïðàêòè÷åñêè íå èçìåíè-
ëîñü – 28 âèäîâ â 1966 ã. è 27 – â 1987 ã., îäíàêî òàêñîíîâ, çàôèêñèðîâàííûõ íà
ó÷àñòêå â îáà ñðîêà, âñåãî 14.  Ê 1987 ã. ñî ñòâîëîâ äåðåâüåâ èñ÷åçëè ïðåäñòàâèòåëè
14 âèäîâ, íî ïîÿâèëèñü òàëëîìû 13 âèäîâ, ðàíåå çäåñü íå âñòðå÷àâøèõñÿ. Âûïàäå-
íèå èç ñîñòàâà ãðóïïèðîâîê íà ëèïàõ è êëåíàõ òàêèõ âèäîâ êàê Bacidia beckhausii,
Catinaria atropurpurea, Lecanora albella, Lecanora allophana, Mycobilimbia tetramera,
Pyrrhospora elabens  è ïîÿâëåíèå Arthonia patellulata, Buellia alboatra, Pertusaria
coccodes ÿ ñâÿçàë ñ èçìåíåíèåì ôèçè÷åñêèõ ñâîéñòâ êîðû äåðåâüåâ (Áÿçðîâ, 1993à).
Äàëåå ÿ îáðàòèë âíèìàíèå, ÷òî âî âòîðîé ñðîê íàáëþäåíèé (1987 ã.) íà ñòâîëàõ äå-
ðåâüåâ áûëà îòìå÷åíà âûñîêàÿ âñòðå÷àåìîñòü ïîãèáøèõ ñëîåâèù Parmelia sulcata.
×àñòî 50–70% îáñëåäîâàííîé ïîâåðõíîñòè ñòâîëîâ ëèïû ïîêðûâàëè ìåðòâûå ñëîå-
âèùà ïàðìåëèè. Íåðåäêè áûëè è òàëëîìû Hypogymnia physodes ñ áåëûìè íåêðîòè-
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÷åñêèìè ïÿòíàìè. Î çíà÷èòåëüíîì êîëè÷åñòâå îòìèðàþùèõ ëèøàéíèêîâ ñâèäåòåëü-
ñòâîâàëî è óâåëè÷åíèå âäâîå ïîêàçàòåëÿ âñòðå÷àåìîñòè íà ïî÷âå îïàâøèõ ñ äåðåâü-
åâ ñëîåâèù ëèøàéíèêîâ (25% ïðîòèâ 12% â 1966 ã.). Óõóäøåíèå óñëîâèé äëÿ ðÿäà
âèäîâ ïîêàçûâàëî è çíà÷èòåëüíîå ñíèæåíèå ñðåäíåé ïîâåðõíîñòè, çàíèìàåìîé ñëî-
åâèùàìè ãèïîãèìíèè è ïàðìåëèè íà îäíîì äåðåâå – ñ 1680 êâ. ñì íà ëèïå â 1966 ã.
äî  328 êâ. ñì â 1987 ã. ó Hypogymnia physodes (Áÿçðîâ, 1993à).  Âèäèìî, ïî òîé æå
ïðè÷èíå çíà÷èòåëüíî ðåæå ñòàëè âñòðå÷àòüñÿ Cliostomum griffithii, Opegrapha atra,
Vulpicida pinastri,  èñ÷åçëè ïðåäñòàâèòåëè Arthrosporum populorum, Buellia disciformis,
B. geophila, Lecidella elaeochroma, Opegrapha pulicaris, Pertusaria albescens, P.
leioplaca, íî øèðîêîå ðàçâèòèå ïîëó÷èë ëåïðîçíûé íàëåò (Lepraria incana). Íåñîì-
íåííî, êâàäðàòíûé êèëîìåòð ãîðîäñêîé òåððèòîðèè íåñðàâíèì ñ ó÷àñòêîì ïðèðîä-
íîãî ëåñíîãî íàñàæäåíèÿ, ðàçìåð êîòîðîãî ìåíåå 1 ãà. Ñëåäóåò òàêæå ó÷èòûâàòü,
÷òî ãîðîäñêàÿ ñðåäà â çíà÷èòåëüíîé ñòåïåíè åñòåñòâåííîé íå ÿâëÿåòñÿ, îíà èçìåíå-
íà, à âî ìíîãèõ ñëó÷àÿõ ñîçäàíà ÷åëîâåêîì, îñîáåííî â êðóïíûõ ìåãàïîëèñàõ, ê
êîòîðûì ïðèíàäëåæèò è Ìîñêâà. Çäåñü çà÷àñòóþ òðóäíî îòäåëèòü ïðèðîäíîå îò àí-
òðîïîãåííîãî. Íàïðèìåð, äåðåâüÿ, èñïîëüçóåìûå äëÿ îçåëåíåíèÿ. Ñ îäíîé ñòîðîíû,
ýòî ïðåäñòàâèòåëè åñòåñòâåííûõ âèäîâ äðåâåñíûõ ïîðîä. Ñ äðóãîé – âî ìíîãèõ ñëó-
÷àÿõ èõ âûðàùèâàëè â ïèòîìíèêàõ, à çàòåì âûñàæèâàëè â ãîðîäå. Èëè òàêîé ëåñíîé
ìàññèâ êàê Ëåñíàÿ îïûòíàÿ äà÷à Ìîñêîâñêîé ñåëüñêîõîçÿéñòâåííîé àêàäåìèè, çíà-
÷èòåëüíåéøàÿ ÷àñòü ïëîùàäè êîòîðîé ïðåäñòàâëÿåò ðàçëè÷íûå âàðèàíòû îïûòîâ
ëåñîâîäîâ àêàäåìèè, çàëîæåííûõ âî âòîðîé ïîëîâèíå 19 âåêà. Äåÿòåëüíîñòü æèâîò-
íûõ òàêæå èçìåíÿåò ïðèðîäíîå ñîîáùåñòâî. È ýòî ñ÷èòàåòñÿ åñòåñòâåííûì ïðîöåñ-
ñîì. Íî è â ãîðîäå ÷àñòü æèòåëåé ñîäåðæèò êîøåê, ñîáàê è äðóãèõ æèâîòíûõ, êîòî-
ðûõ âûãóëèâàþò â ñêâåðàõ, áóëüâàðàõ. Ñîîòâåòñòâåííî, èõ  òâåðäûå è æèäêèå âûäå-
ëåíèÿ îñòàþòñÿ â ìåñòàõ âûãóëà, èçìåíÿÿ ñðåäó, íà ÷òî ðåàãèðóþò è äðóãèå îðãàíèç-
ìû. Òàê, ðàçðàñòàíèå íà îñíîâàíèÿõ ñòâîëîâ äåðåâüåâ íà áóëüâàðàõ íèòðîôèòíîé
íèò÷àòîé çåëåíîé âîäîðîñëè Klebshormidium crenulatum ñâÿçàíî ñ óðèíîâûìè âû-
äåëåíèÿìè ñîáàê (Frahm, 2008).

È âñå æå ïðè àíàëèçå âûÿâëåííûõ èçìåíåíèé âèäîâîãî ñîñòàâà ýïèôèòíûõ ëè-
øàéíèêîâ êàê âî âðåìåíè, òàê è â ïðîñòðàíñòâå íà ÷àñòè òåððèòîðèè ãîðîäà ÿ èñ-
ïîëüçîâàë òîò æå ïîäõîä, ÷òî è ïðè ðàññìîòðåíèè äàííûõ, ïîëó÷åííûõ â åñòåñòâåí-
íîì ëåñíîì ñîîáùåñòâå.

4.1. Åñòåñòâåííûå ïðîöåññû

Çà ïðîìåæóòîê âðåìåíè ìåæäó äâóìÿ ñðîêàìè íàáëþäåíèÿ ìîëîäûå äåðåâöà,
ãëàâíûì îáðàçîì ëèïû è êëåíû, âûñàæåííûå â êîíöå 1980-õ  â òîëüêî ÷òî çàñòðîåí-
íûõ æèëûõ ìàññèâàõ íà ïåðèôåðèè ãîðîäà (Áèáèðåâî, Ìàðüèíî è äð.), ïðåâðàòè-
ëèñü â äåðåâüÿ. Êîðà â íèæíèõ ÷àñòÿõ ñòâîëîâ íà íèõ èç ãëàäêîé ñòàëà òðåùèíîâàòî-
áîðîçä÷àòîé. Ñîîòâåòñòâåííî, âåðîÿòíîñòü çàêðåïëåíèÿ íà òàêîì ñóáñòðàòå ïîïàäà-
þùèõ ñþäà äèàñïîð ëèøàéíèêîâ óâåëè÷èëàñü. È åñëè â 1988–1991 ãã. íà ðÿäå ó÷åò-
íûõ ïëîùàäåé 1 � 1 êì â ýòèõ ðàéîíàõ ëèøàéíèêè îòñóòñòâîâàëè èëè áûëè ïðåä-
ñòàâëåíû ëèøü îäíèìè âèäîâ, õîòÿ çäåñü íå áûëî êðóïíûõ èñòî÷íèêîâ çàãðÿçíåíèÿ,
òî â 2006 ã. â ýòèõ ðàéîíàõ íà òåõ æå äåðåâüÿõ ëèøàéíèêè âñòðå÷àëèñü íåðåäêî.
×àùå äðóãèõ îòìå÷àëè íàëè÷èå ñëîåâèù Phaeophyscia orbicularis, Physcia adscendens,
P. stellaris, Scoliciosporum chlorococcum, Xanthoria parietina. Áåäíîñòü ëèõåíîáèîòû
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íåäàâíî çàñòðîåííûõ ãîðîäñêèõ òåððèòîðèé íàáëþäàëè è â äðóãèõ ãîðîäàõ, íàïðè-
ìåð, â Ïåòåðáóðãå (Ìàëûøåâà, 2006).

Â èþíå 2001 ã. â ðåçóëüòàòå øêâàëèñòûõ âåòðîâ â ñåâåðíûõ ðàéîíàõ Ìîñêâû
ïîãèáëî íåñêîëüêî äåñÿòêîâ òûñÿ÷ äåðåâüåâ, à çíà÷èòåëüíî áîëüøåå èõ ÷èñëî ïîñò-
ðàäàëî îò âåòðîëîìà. Â îñíîâíîì ïîñòðàäàëè 40–50- ëåòíèå  òîïîëÿ, áåðåçû, êëåíû.
Âìåñòå ñ íèìè ìîãëè èñ÷åçíóòü è ïðåäñòàâèòåëè âèäîâ ëèøàéíèêîâ, íåêîãäà ïîñå-
ëèâøèõñÿ íà èõ ñòâîëàõ êàê Cladonia caespitica, C. digitata, Parmeliopsis ambigua, P.
hyperopta, Phaeophyscia ciliata, Physcia aipolia, Physconia grisea, êîòîðûå íå áûëè
âñòðå÷åíû â 2006 ã. Ñ äðóãîé ñòîðîíû, â ñîìêíóòûõ ëåñíûõ ìàññèâàõ â ðåçóëüòàòå
ýòîãî óðàãàíà îáðàçîâàëèñü îáøèðíûå ó÷àñòêè ñ ðàçðåæåííûì äðåâîñòîåì, ÷òî ïðè-
âåëî ê èçìåíåíèþ ñâåòîâîãî ðåæèìà è ïîÿâëåíèþ ñëîåâèù ôîòîôèëüíûõ âèäîâ
ëèøàéíèêîâ íà ñîõðàíèâøèõñÿ â òàêèõ ìåñòàõ äåðåâüÿõ. Èëè æå âèäû, ïðåäïî÷èòà-
þùèå áîëåå ñâåòëûå ìåñòîîáèòàíèÿ, ñòàëè âñòðå÷àòüñÿ çäåñü ÷àùå. Ýòî ïðåäñòàâè-
òåëè ðîäîâ Caloplaca, Candelariella, Melanelia, Phaeophyscia, Physcia, Physconia,
Xanthoria è äð. Ñòâîëû íåêîòîðûõ äåðåâüåâ â ðåçóëüòàòå óðàãàíà èçìåíèëè âåðòè-
êàëüíîå ïîëîæåíèå íà íàêëîííîå. Ýòî ïðèâåëî ê ïîÿâëåíèþ íà íèõ ñëîåâèù âèäîâ
ðîäà Cladonia è íåêîòîðûõ äðóãèõ.

4.2. Äåÿòåëüíîñòü ÷åëîâåêà

Íàèáîëåå çíà÷èòåëüíîå âëèÿíèå íà ñîâðåìåííûé âèäîâîé ñîñòàâ ëèõåíîáèîòû â
Ìîñêâå îêàçàëè ñîöèàëüíî-ýêîíîìè÷åñêèå ôàêòîðû. Ðåçóëüòàòû îáñëåäîâàíèÿ ëè-
øàéíèêîâ, ïðîâåäåííîãî â êîíöå 1980-õ, îòðàæàþò ñîñòîÿíèå ëèõåíîáèîòû ïåðåä
êàòàñòðîôè÷åñêèì ýêîíîìè÷åñêèì ñïàäîì íà÷àëà 1990-õ ãîäîâ. Ìíîãèå ïðîìûø-
ëåííûå ïðåäïðèÿòèÿ, îòíîñèâøèõñÿ ê êàòåãîðèè ñòàöèîíàðíûõ èñòî÷íèêîâ çàãðÿç-
íåíèÿ âîçäóøíîãî áàññåéíà ãîðîäà, â ñåðåäèíå 1990-õ ëèáî ïðåêðàòèëè ñâîþ äåÿ-
òåëüíîñòü, ëèáî çíà÷èòåëüíî ñíèçèëè îáúåìû ïðîèçâîäñòâà.  Óæå ê 1993 ã., â ñðàâíå-
íèè ñ 1990 ã., îáúåì âàëîâûõ âûáðîñîâ â Ìîñêâå ñîêðàòèëñÿ íà 4%, â ò.÷. òâåðäûõ
âçâåøåííûõ âåùåñòâ – íà 19%, à îêñèäà óãëåðîäà – íà 10% (Ðåçåð, Óïåëëè, 1995). Â
òå÷åíèå 1990-õ  ãîäîâ ìíîãî ïðåäïðèÿòèé áûëè âûâåäåíû çà ÷åðòó ãîðîäà, à íà îáúåê-
òàõ òåïëîýíåðãåòèêè ñòðóêòóðà èñïîëüçóåìîãî òîïëèâà èçìåíèëàñü â ïîëüçó ïðè-
ðîäíîãî ãàçà. Â ðåçóëüòàòå ñïàäà àêòèâíîñòè ïðîìûøëåííûõ ïðåäïðèÿòèé ãîðîäà è
ñîñåäíèõ ðåãèîíîâ, à òàêæå óëó÷øåíèÿ êà÷åñòâà âîçäóõà â ñòðàíàõ Çàïàäíîé Åâðî-
ïû, îòêóäà â îñíîâíîì ïîñòóïàþò ê íàì âîçäóøíûå ìàññû êàê ñëåäñòâèå òðàíñãðà-
íè÷íîãî ïåðåíîñà, â Ìîñêâå êèñëîòíîñòü äîæäåâîé âîäû óìåíüøèëàñü – åñëè â 1987
ã. ñðåäíåãîäîâàÿ âåëè÷èíà pH îñàäêîâ áûëà 4.2, òî â 2002 ã. – 6.25, ñàìàÿ âûñîêàÿ çà
âåñü ïåðèîä èçìåðåíèÿ êèñëîòíîñòè îñàäêîâ (1980–2002 ãã.) íà Ìåòåîðîëîãè÷åñêîé
îáñåðâàòîðèè ÌÃÓ (Åðåìèíà, 2004). Áîëåå òîãî, â 2002 ã. êèñëûå äîæäè (pH<5.0) íå
âûïàäàëè. Ñðàâíåíèå ðàñïðåäåëåíèÿ çíà÷åíèé ðÍ îñàäêîâ çà 1982–1991 ãã è 1992-
2001 ãã ñâèäåòåëüñòâóåò, ÷òî êîëè÷åñòâî ïðîá ñ ðàâíîâåñíûìè âåëè÷èíàìè (ðÍ = 5-
6) ïðàêòè÷åñêè íå èçìåíèëîñü – 27.2% è 29.7%, ñîîòâåòñòâåííî; ïîâòîðÿåìîñòü êèñ-
ëîòíûõ îñàäêîâ (ðÍ < 5) âî âòîðîé ïåðèîä çàìåòíî óìåíüøèëàñü – 15.3% ïðîòèâ
28.8% â ïåðâûé ïåðèîä; à äîëÿ íåéòðàëüíûõ è ùåëî÷íûõ îñàäêîâ (ðÍ > 6) â ïîñëå-
äíåì äåñÿòèëåòèè óâåëè÷èëàñü äî 55.0% ïðîòèâ 44.0% â ïåðâûé (Ñïðàâî÷íèê…,
2005). Äî 1991–1992 ãã. ìèíåðàëèçàöèÿ îñàäêîâ âîçðàñòàëà è â 1991 ã. ñðåäíåãîäî-
âàÿ âåëè÷èíà áûëà 27.0 ìã/ë, à êîíöåíòðàöèÿ ñóëüôàòîâ â íèõ – 10.9 ìã/ë. Â 2000–
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2001 ãã. ñðåäíåå çíà÷åíèå ìèíåðàëèçàöèè îñàäêîâ ñîñòàâèëî 11.8 ìã/ë, à ñóëüôàòîâ
– 2.6 ìã/ë (Åðåìèíà, 2004).

Îäíîâðåìåííî â ãîðîäå ñòàëî óâåëè÷èâàòüñÿ ÷èñëî àâòîìîáèëåé è â íàñòîÿùåå
âðåìÿ îíî ïðåâûøàåò 3 ìëí. Ñîîòâåòñòâåííî, çíà÷èòåëüíî èçìåíèëîñü ñîîòíîøå-
íèå ìåæäó êîëè÷åñòâîì âûáðîñîâ îò ñòàöèîíàðíûõ è ïåðåäâèæíûõ èñòî÷íèêîâ çàã-
ðÿçíåíèÿ – äîëÿ ïåðâûõ íåóêëîííî ñíèæàëàñü ñ 41% â 1986 ã. äî 6–8% â 2001–2004
ãã. (òàáë. 2.1). Èçìåíèëàñü è ñòðóêòóðà âûáðàñûâàåìûõ çàãðÿçíÿþùèõ âåùåñòâ. Åñëè
â 1980-õ ñðåäè  çàãðÿçíèòåëåé ïðåîáëàäàëè îêèñè óãëåðîäà (60% îò ñóììàðíûõ âûá-
ðîñîâ),  îêñèäû  àçîòà (14%),  óãëåâîäîðîäû (13%),  äâóîêèñü ñåðû (9%), òî â íàñòî-
ÿùåå âðåìÿ àòìîñôåðíûé âîçäóõ ãîðîäà íàèáîëåå çàãðÿçíåí îêñèäàìè àçîòà, áåíç(-
à)ïèðåíîì, àììèàêîì, ôåíîëîì, ôîðìàëüäåãèäîì. Ñðåäíÿÿ çà ãîä êîíöåíòðàöèÿ äè-
îêñèäà àçîòà â öåëîì ïî ãîðîäó â 2003 ã. ñîñòàâëÿëà 1.6 ÏÄÊ, áåíç(à)ïèðåíà – 2.8
ÏÄÊ, ôåíîëà – 1.3 ÏÄÊ, ôîðìàëüäåãèäà – 2.3 ÏÄÊ (Ãîñóäàðñòâåííûé äîêëàä…2004).
Ãîäîâîé õîä ïðèìåñåé â âîçäóõå õàðàêòåðèçóåòñÿ ëåòíèì ìàêñèìóìîì àììèàêà è
ôîðìàëüäåãèäà è âåñåííå-îñåííèì ìàêñèìóìîì äèîêñèäà è îêñèäà àçîòà, ïðè ýòîì
êîíöåíòðàöèÿ àçîòà ñîñòàâëÿþò 2.8–3.5 ÏÄÊ, à êîíöåíòðàöèÿ îêñèäà óãëåðîäà ÏÄÊ
íå ïðåâûøàåò. Îòìå÷åíà òåíäåíöèÿ ê çàìåòíîìó ðîñòó êîíöåíòðàöèé óãëåâîäîðî-
äîâ, äèîêñèäà è îêñèäà àçîòà, àììèàêà è õëîðèñòîãî âîäîðîäà. Ðîñò êîíöåíòðàöèé
ïî ïåðâûì òðåì ïîêàçàòåëÿì ñâÿçàí ñ âûáðîñàìè îò àâòîòðàíñïîðòà. Òàêèì îáðà-
çîì, ñðåäè çàãðÿçíèòåëåé óìåíüøèëîñü êîëè÷åñòâî äâóîêèñè ñåðû, íî çíà÷èòåëüíî
óâåëè÷èëîñü êîëè÷åñòâî âûáðàñûâàåìûõ â àòìîñôåðó ãîðîäà ñîåäèíåíèé àçîòà. Î
òîì, ÷òî óâåëè÷åíèå òðîôíîñòè ìåñòîîáèòàíèé ëèøàéíèêîâ ïðîèñõîäèò çà ñ÷åò
ìåñòíûõ èñòî÷íèêîâ (âûáðîñû àâòîòðàíñïîðòà, äîðîæíàÿ è ñòðîèòåëüíàÿ ïûëü è
äð.) ñâèäåòåëüñòâóåò òî, ÷òî êîíöåíòðàöèÿ ñîåäèíåíèé àçîòà êàê àììîíèé NH4

+ èëè
íèòðàò NO3

– â îñàäêàõ  óìåíüøèëàñü. Íàïðèìåð, â 1992 ã. êîíöåíòðàöèÿ àììîíèÿ â
îñàäêàõ áûëà 1.69 ìã/ë, à â 2001 ã. – 0.45 ìã/ë (Åðåìèíà, 2004).

Êàê óæå îòìå÷àëîñü, â ãîðîäå çíà÷èòåëüíî óâåëè÷èëîñü ÷èñëî àâòîìîáèëåé. Èõ
âûõëîïíûå ãàçû ñîäåðæàò ìíîãî ñîåäèíåíèé, ãëàâíûì îáðàçîì äèîêñèä àçîòà. Íî
ñóùåñòâóåò ëè ïðÿìàÿ çàâèñèìîñòü ìåæäó êîíöåíòðàöèÿìè NO2 â âîçäóõå è êîëè÷å-
ñòâîì íèòðîôèòíûõ âèäîâ? Íàáëþäåíèÿ â çåìëå Ñåâåðíûé Ðåéí – Âåñòôàëèÿ (Ãåð-
ìàíèÿ) ïîêàçàëè, ÷òî â ìåñòàõ ñ âûñîêîé êîíöåíòðàöèåé äèîêñèäà àçîòà íèòðîôè-
òîâ îêàçàëîñü ìåíüøå, ÷åì â ïóíêòàõ ñ íèçêîé êîíöåíòðàöèåé NO2 (Schumacher et
al., 2006). Äàëüíåéøèå èññëåäîâàíèÿ óñòàíîâèëè, ÷òî àâòîìîáèëè ñ äâèãàòåëÿìè ñ
áîëåå âûñîêèì ÷èñëîì îáîðîòîâ, èñïîëüçóþùèìè â òîïëèâå êàòàëèçàòîðû, íàðÿäó ñ
NO2 âûäåëÿþò àììèàê, êîòîðûé ïîñëå ðÿäà ïðåîáðàçîâàíèé óñâàèâàåòñÿ ëèøàéíè-
êàìè (Frahm, 2008). Äâóîêèñü àçîòà è SO2, òàêæå â íåçíà÷èòåëüíîì êîëè÷åñòâå ñî-
äåðæàùàÿñÿ â âûõëîïíûõ ãàçàõ, â ñîåäèíåíèè ñ âîäÿíûì ïàðîì è îçîíîì ïðåâðàùà-
þòñÿ â íèòðàò àììîíèÿ (NH4NO3) è ñóëüôàò àììîíèÿ (NH4SO4), à ýòî øèðîêî èñ-
ïîëüçóåìûå â ñåëüñêîì õîçÿéñòâå è íà ñàäîâûõ ó÷àñòêàõ óäîáðåíèÿ  Â îêðóæàþùóþ
ñðåäó ãîðîäîâ è âäîëü àâòîìàãèñòðàëåé ýòè ñîåäèíåíèÿ, îáðàçîâàâøèåñÿ èç âûõ-
ëîïíûõ ãàçîâ, ïîñòóïàþò â ôîðìå ïûëåâèäíûõ ÷àñòèö ðàçìåðîì < 10ìêì, ïðè÷åì
äîëÿ ñîëåé àììîíèÿ â îáùåì êîëè÷åñòâå ïûëåâèäíûõ ÷àñòèö ñîñòàâëÿåò îò 20 äî
70% (Frahm, 2008). Òàêèì îáðàçîì ïðîèñõîäèò óäîáðåíèå, à ñî âðåìåíåì è ïåðå-
óäîáðåíèå ñóáñòðàòà ýïèôèòîâ, ïðîèñõîäèò ãèïåðòðîôèêàöèÿ ìåñòîîáèòàíèé.

Òàêèì îáðàçîì, â ðåçóëüòàòå ñíèæåíèÿ ïîðîãîâîãî çíà÷åíèÿ êèñëîãî çàãðÿçíå-
íèÿ ìåñòîîáèòàíèé íà òåððèòîðèè ãîðîäà âîññòàíîâèëèñü ïðåäñòàâèòåëè ñðàâíè-
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òåëüíî áîëüøîãî ÷èñëà âèäîâ, ïðèñïîñîáëåííûõ ê äîâîëüíî êèñëîìó è óìåðåííî
êèñëîìó ñóáñòðàòó, à ãèïåðòðîôèêàöèÿ ñðåäû ïðèâåëà ê ýêñïàíñèè ïî âñåé òåððèòî-
ðèè íèòðîôèòíûõ âèäîâ, õàðàêòåðíûõ äëÿ äåðåâüåâ âîêðóã æèâîòíîâîä÷åñêèõ ôåðì,
ñåëüñêèõ ïîñåëåíèé (Caloplaca cerina, C. holocarpa, Lecanora hagenii,  Phaeophyscia
orbicularis, Physcia adscendens, P. stellaris, Xanthoria parietina è äð.).  Ýêñïàíñèÿ îò-
ìå÷åíà è ó âèäà Scoliciosporum chlorococcum, âèäà, ñ÷èòàâøåãîñÿ òîêñèòîëåðàíò-
íûì àöèäîôèòîì (Ahti, Vitikainen, 1974; Wirth, 1991), êîòîðûé è ðàíåå âñòðå÷àëcÿ â
ãîðîäå íåðåäêî.  Ýòîò âèä â 2006 ã. áûë îòìå÷åí âî âñåõ îáñëåäîâàííûõ 336 êâàäðà-
òàõ 1 � 1 êì øåñòè òðàíñåêò, òîãäà êàê â 1988-1991 ãã. âñòðå÷àåìîñòü ýòîãî âèäà íà
òåõ æå òðàíñåêòàõ áûëà 41% (òàáë. 3.11). Âîçìîæíî,  ñëåäóåò ïåðåñìîòðåòü âîñïðè-
ÿòèå ýòîãî âèäà êàê àöèäîôèòíîãî, ïîñêîëüêó è â Âåëèêîáðèòàíèè åãî óæå îòíîñÿò ê
íèòðîôèòíûì (Wolseley, James, 2002). Óâåëè÷èëàñü âñòðå÷àåìîñòü è âèäîâ
Hypogymnia physodes, Lecanora varia, Lepraria incana è äð., îáû÷íûõ äëÿ äîâîëüíî
êèñëîãî ñóáñòðàòà. Âåðîÿòíî, äëÿ ýòèõ âèäîâ ðàíåå ñóùåñòâîâàë ïîðîãîâûé óðî-
âåíü êèñëîãî çàãðÿçíåíèÿ, êîòîðûé ïîíèçèëñÿ, ÷òî è ïîçâîëèëî èì  ïîÿâèòüñÿ â ðÿäå
ðàíåå íå çàñåëåííûõ èìè ó÷àñòêîâ ãîðîäà.

Âûÿâëåííûå â Ìîñêâå èçìåíåíèÿ ñîîòâåòñòâóþò òåíäåíöèè ïîâåäåíèÿ ëèøàé-
íèêîâ â êðóïíûõ ãîðîäàõ ñòðàí Çàïàäíîé Åâðîïû ñ êîíöà 1970-õ – íà÷àëà 1980-õ
(Kandler, Poelt, 1984; Hawksworth, McManus, 1989; Seaward, 1997). Ýòî áûëà ðåàê-
öèÿ ëèøàéíèêîâ íà ââåäåííûå â ýòèõ ãîñóäàðñòâàõ çàêîíû î ÷èñòîòå âîçäóõà. Íà-
áëþäàëîñü âîçâðàùåíèå â ñîñòàâ ìåñòíûõ ëèõåíîáèîò íåêîòîðûõ ÷óâñòâèòåëüíûõ
ê äèîêñèäó ñåðû âèäîâ â ñâÿçè ñ óìåíüøåíèåì çàãðÿçíåíèÿ àòìîñôåðû ýòèì ñîåäè-
íåíèåì. Ïîçäíåå îáíàðóæèëè, ÷òî çíà÷èòåëüíóþ ðîëü â ñîñòàâå îáðàçóþùèõñÿ áèîò,
ïðè÷åì íå òîëüêî ãîðîäñêèõ, ñòàëè èãðàòü íèòðîôèòíûå âèäû ëèøàéíèêîâ (van
Dobben, 1993; van Dobben, ter Braak, 1998; van Herk, 1999, 2001; Isocrono et al., 2007;
Purvis et al., 2003; Wolseley et al., 2006). Ýêñïàíñèþ íèòðîôèòíûõ âèäîâ ýïèôèòíûõ
ëèøàéíèêîâ ñâÿçûâàþò c óìåíüøåíèåì óðîâíåé äâóîêèñè ñåðû â ïðèçåìíîì ñëîå
âîçäóõà è ñ âûñîêèìè çíà÷åíèÿìè pH êîðû äåðåâüåâ èç-çà çàãðÿçíåíèÿ ïûëüþ ðàç-
ëè÷íîãî ïðîèñõîæäåíèÿ (ïðèäîðîæíàÿ, ñòðîèòåëüíàÿ, óãîëüíàÿ), çîëîé è ñàæåé,
àììèàêîì, îêñèäàìè àçîòà (van Dobben, de Bakker, 1996; van Herk et al., 2003). Íà-
ïðèìåð, â äâóõ ãîðîäàõ çåìëè Ãåññåí (Ãåðìàíèÿ) ñ 1985 ïî 2005 ã. êîíöåíòðàöèÿ
äâóîêèñè ñåðû â âîçäóõå ñíèçèëàñü ïî÷òè íà ïîðÿäîê, à âåëè÷èíà pH êîðû ëèïû
óâåëè÷èëàñü ñ 2.9–3.1 â 1985 ã.  äî 5.9–6.3 â 2005 ã.,  ó òîïîëÿ – ñ 4.6–3.8 äî 5.6–5.7.
×èñëî âèäîâ ýïèôèòíûõ ëèøàéíèêîâ â ýòèõ ãîðîäàõ çà òîò æå ïåðèîä óâåëè÷èëîñü
ñ 11–21 äî 49–52 (Kirschbaum et al., 2006). Øèðîêîå ðàñïðîñòðàíåíèå è îáèëèå íèò-
ðîôèòîâ îáúÿñíÿþò è ãëîáàëüíûì ïîòåïëåíèåì (van Herk et al., 2002).

Ýêñïàíñèþ ïî âñåé îáñëåäîâàííîé â 2006 ã.òåððèòîðèè Ìîñêâû ðÿäà íèòðîôèò-
íûõ âèäîâ (Phaeophyscia nigricans, P. orbicularis, P. sciastra, Physcia adscendens è
äð.) ìîæíî îáúÿñíèòü è òåì, ÷òî ó ýòèõ âèäîâ ïðåâàëèðóåò âåãåòàòèâíîå ðàçìíîæå-
íèå. Íàèáîëåå ÷àñòî âñòðå÷àþùèéñÿ âèä Phaeophyscia orbicularis, èíäèêàòîð ãè-
ïåðòðîôèêàöèè â Çàïàäíîé Åâðîïå (Seaward, 2004), îáðàçóåò îãðîìíîå ÷èñëî ñîðå-
äèé, èíîãäà ïîêðûâàþùèõ âñþ ïîâåðõíîñòü ñëîåâèùà. Ýòè âåãåòàòèâíûå ïðîïàãó-
ëû ëåãêî îòäåëÿþòñÿ îò ñëîåâèùà è ðàçíîñÿòñÿ âåòðîì èëè ñòåêàþùåé ïî ñòâîëó
âîäîé îñàäêîâ. Ïîïàäàÿ â íåðîâíîñòè êîðû èëè ïðèêëåèâàÿñü ê ñëîþ ïûëè, îíè
áûñòðî ïðåâðàùàþòñÿ â òàëëîìû. Íåðåäêî íà îäíîì ñòâîëå äåðåâà ìîæíî íàñ÷èòàòü
äåñÿòêè è ñîòíè ñëîåâèù ýòîãî âèäà. ×àñòî îíè ñðàñòàþòñÿ, è òîãäà ïðàêòè÷åñêè
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íåâîçìîæíî îòäåëèòü îäíî ñëîåâèùå îò äðóãîãî. Â íà÷àëå 1990-õ ýòîò âèä òàêæå
áûë çàôèêñèðîâàí â íàèáîëüøåì ÷èñëå êâàäðàòîâ 1 � 1 êì (43%), ÷òî òàêæå ñâèäå-
òåëüñòâîâàëî î âûñîêîé òðîôíîñòè ìåñòîîáèòàíèé. Íî â òå ãîäû â ïðåäåëàõ ýòèõ
êâàäðàòîâ åãî ñëîåâèùà âñòðå÷àëèñü ìíîãî ðåæå, è ïîêðûòèå èìè ñòâîëîâ äåðåâüåâ
áûëî íåáîëüøèì. Â 2006 ã. âñòðå÷àåìîñòü âèäà íà ó÷åòíîé ïëîùàäè áûëà âûñîêîé,
à ïîêðûòèå ñòâîëîâ äåðåâüåâ äî âûñîòû 2 ì èíîãäà äîñòèãàëî 30%. Óâåëè÷èëîñü
ïðèñóòñòâèå â ãîðîäå è Parmelia sulcata, âèäà, îòëè÷àþùåãîñÿ øèðîêîé ýêîëîãè÷åñ-
êîé àìïëèòóäîé, íî òàêæå ðàñïðîñòðàíÿþùåìóñÿ ñîðåäèÿìè. Îäíàêî â Ìîñêâå ïî-
âûñèëàñü ÷àñòîòà âñòðå÷àåìîñòè è âèäîâ, ó êîòîðûõ ñîðåäèé è èçèäèé íåò, à ðàñïðî-
ñòðàíÿþòñÿ îíè ñïîðàìè. Ýòî ïðåäñòàâèòåëè Caloplaca, Candelariella, Lecanora,
Physcia stellaris, Xanthoria parietina è äð. Âîçìîæíî, ýòî ñâÿçàíî ñ òåì, ÷òî èõ ìèêî-
áèîíòû ìîãóò îáðàçîâàòü ñëîåâèùå ñ ïðåäñòàâèòåëÿìè ðàçíûõ âèäîâ çåëåíûõ âîäî-
ðîñëåé. Íàïðèìåð, ãðèá Xanthoria parietina äëÿ ôîðìèðîâàíèÿ ñëîåâèùà èñïîëüçó-
åò ïðåäñòàâèòåëåé òðåõ âèäîâ âîäîðîñëè Trebouxia – T. arboricola, T. decolorans, T.
irregularis (Ãîëóáêîâà, 1993). Òàêæå óñòàíîâëåíî, ÷òî ýòîò âèä àäàïòèðîâàí êàê ê
âûñîêèì, òàê è íèçêèì êîíöåíòðàöèÿì ñîåäèíåíèé àçîòà. Â Ïîðòóãàëèè êîíöåíòðà-
öèÿ àçîòà â ñëîåâèùàõ ýòîãî âèäà, ñîáðàííûõ â 13 ðàçëè÷íûõ ìåñòîîáèòàíèÿõ, âà-
ðüèðîâàëà îò 11 äî 43 ìã/ã ñóõîãî âåñà òàëëîìîâ (Gaio-Oliveira et al., 2005), òîãäà êàê
ó ëèøàéíèêîâ ñ ôîòîáèîíòíîé çåëåíîé âîäîðîñëüþ îáû÷íî ýòîò ïîêàçàòåëü ñîñòàâ-
ëÿåò <20 ìã/ã (Palmqvist et al., 2002). Òàêèì îáðàçîì, â Ìîñêâå íàëè÷èå ó ëèøàéíè-
êîâ ïðîïàãóë äëÿ âåãåòàòèâíîãî ðàçìíîæåíèÿ íå äàåò îñîáîãî ïðåèìóùåñòâà äëÿ
çàñåëåíèÿ íîâûõ ó÷àñòêîâ íàä âèäàìè, ó êîòîðûõ òàêèå ïðèñïîñîáëåíèÿ îòñóòñòâó-
þò. Îäíàêî ïåðâûå, êàê ïðàâèëî, â ïðåäåëàõ ó÷åòíûõ ïëîùàäåé âñòðå÷àþòñÿ ÷àùå è
ïîêðûâàþò áîëåå çíà÷èòåëüíûå ïîâåðõíîñòè ñóáñòðàòà. Âîçìîæíî, ýòî ñâÿçàíî ñ
îñîáåííîñòÿìè ðàñïðîñòðàíåíèÿ è çàêðåïëåíèÿ äèàñïîð ëèøàéíèêîâ.  Îíè çàâèñÿò
êàê îò êîëè÷åñòâà è êà÷åñòâà ïðîäóöèðóåìûõ âèäàìè ïðîïàãóë, òàê è ïðèãîäíîñòè
äëÿ çàêðåïëåíèÿ ìåñò, êóäà ýòè ïðîïàãóëû ïîïàäàþò. Äëÿ ýïèôèòíîãî âèäà Lobaria
pulmonaria ñ âåãåòàòèâíûìè ïðîïàãóëàìè â ëåñàõ Øâåöèè áûëî óñòàíîâëåíî, ÷òî
äëÿ åãî ðàñïðîñòðàíåíèÿ íà áîëüøèå ðàññòîÿíèÿ (äî 75 ì) èìååò çíà÷åíèå êîëè÷å-
ñòâî ïðîäóöèðóåìûõ äèàñïîð, à äëÿ çàêðåïëåíèÿ âáëèçè ìàòåðèíñêîãî ñëîåâèùà
âàæíî íàëè÷èå ïîäõîäÿùèõ óñëîâèé íà ôîðîôèòå, êóäà îíè ïîïàëè (Ockinger et al.,
2005). Ïðîåöèðóÿ ýòè äàííûå íà ðåçóëüòàòû, ïîëó÷åííûå â Ìîñêâå, ìîæíî ïðåäïî-
ëàãàòü, ÷òî ïîâñåìåñòíîå è íåðåäêî îáèëüíîå ïðèñóòñòâèå ñëîåâèù Phaeophyscia
orbicularis íà äåðåâüÿõ  ãîðîäà ñâÿçàíî ñ òåì, ÷òî ýòîò âèä ïðîäóöèðóåò ãðîìàäíîå
êîëè÷åñòâî âåãåòàòèâíûõ ïðîïàãóë, ðàçíîñèìûõ âåòðîì è âîäîé íà ìíîãèå äåñÿòêè
ìåòðîâ. Ñëîåâèùà Xanthoria parietina, êàê ïðàâèëî, ôåðòèëüíûå, ò.å. ñ àïîòåöèÿìè,
èç êîòîðûõ âðåìÿ îò âðåìåíè âûáðàñûâàþòñÿ ñïîðû. Íî èõ ÷èñëî çíà÷èòåëüíî óñòó-
ïàåò êîëè÷åñòâó äèàñïîð P. orbicularis. Êðîìå òîãî, â ìåñòîîáèòàíèÿõ, êóäà ýòè ñïî-
ðû ïîïàëè, äîëæíû íàõîäèòüñÿ ïîäõîäÿùèå âèäû çåëåíîé âîäîðîñëè, ÷òîáû ñôîð-
ìèðîâàëîñü ñëîåâèùå. Ïîýòîìó îáèëèå X. parietina íåâåëèêî.

Ðàíåå îòìå÷àëîñü óâåëè÷åíèå âñòðå÷àåìîñòè â ãîðîäå çà ñðàâíèâàåìûé ïåðèîä
ïðåäñòàâèòåëåé âûñîêî óñòîé÷èâîãî ê çàãðÿçíåíèþ, ñ÷èòàâøåãîñÿ àöèäîôèòîì, âèäà
Scoliciosporum chlorococcum – â 2006 ã. âèä áûë îòìå÷åí âî âñåõ îáñëåäîâàííûõ 336
êâàäðàòàõ 1 � 1 êì øåñòè òðàíñåêò, òîãäà êàê â 1988–1991 ãã. âñòðå÷àåìîñòü ýòîãî
âèäà íà òåõ æå òðàíñåêòàõ áûëà 41% (òàáë. 3.11). Â ãîðîäàõ Çàïàäíîé Åâðîïû ñ
óìåíüøåíèåì óðîâíåé êèñëîãî çàãðÿçíåíèÿ è óâåëè÷åíèåì ùåëî÷íîãî ó àíàëîãè÷-
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íîãî ïî óñòîé÷èâîñòè ê çàãðÿçíåíèþ àöèäîôèòíîãî âèäà Lecanora conizaeoides îò-
ìå÷àëè åãî îòñòóïëåíèå (Bates et al., 2001; Kirschbaum et al., 2006; Purvis et al., 2003).
Â Ìîñêâå æå Scoliciosporum chlorococcum çíà÷èòåëüíî ðàñøèðèë ñâîå ïðèñóòñòâèå,
÷òî ñòàâèò ïîä ñîìíåíèå ïðèíàäëåæíîñòü åãî ê ãðóïïå àöèäîôèòîâ. Íî, âîçìîæíî,
îáúåìû êèñëîãî çàãðÿçíåíèÿ âñå-òàêè åù¸ âåëèêè, äà è ïðîøëî íå òàê ìíîãî âðåìå-
íè, ÷òîáû íèòðîôèòíûå  âèäû âûòåñíèëè ýòîò ëèøàéíèê.

4.3. Êîãäà â Ìîñêâå íà÷àëîñü ðàññåëåíèå ëèøàéíèêîâ?

ß ïîïûòàëñÿ óñòàíîâèòü, êîãäà â Ìîñêâå íà÷àëîñü ðàññåëåíèå ëèøàéíèêîâ. Äëÿ
ýòîãî íà ó÷àñòêàõ, ãäå â êîíöå 1980-õ – íà÷àëå 1990-õ ëèøàéíèêè îòñóòñòâîâàëè,
îñåíüþ 2006 ã. ìíîþ áûëè ïðîâåäåíû çàìåðû äèàìåòðîâ ñëîåâèù ÷àñòî âñòðå÷àâ-
øèõñÿ ëèøàéíèêîâ Phaeophyscia orbicularis (òàáë. 4.1), Physcia stellaris (òàáë. 4.2),
Xanthoria parietina (òàáë. 4.3). Èçìåðåíèÿ ïðîâîäèëèñü â ðàéîíå Êðûìñêîé íàáå-
ðåæíîé (öåíòð ãîðîäà), íà ïðîñïåêòå Àíäðîïîâà ó Êàøèðñêîãî øîññå, íà Êóñòàíàé-
ñêîé óëèöå (þãî-âîñòîê ãîðîäà), â ðàéîíå Ìàðüèíî (þãî-âîñòîê ãîðîäà), íà Ðîññî-
øàíñêîé óëèöå (þã ãîðîäà), â ðàéîíå Áèáèðåâî (ñåâåð ãîðîäà). Íà ýòèõ ó÷àñòêàõ
îòáèðàëîñü ïî 100 äåðåâüåâ ñ ëèøàéíèêàìè, íà êîòîðûõ ÿ èçìåðÿë äèàìåòðû íàèáî-
ëåå êðóïíûõ íà äàííîì ñòâîëå ñëîåâèù.

Òàáëèöà 4.1. Ðàñïðåäåëåíèå âåëè÷èí äèàìåòðîâ ñàìûõ êðóïíûõ ñëîåâèù Phaeophyscia
orbicularis â ðÿäå ðàéîíîâ Ìîñêâû (îñåíü 2006 ã.)

Äèàìåòð 
(ìì) 

Êðûìñêàÿ 
íàá. 

ïðîñïåêò 
Àíäðîïîâà 

Êóñòàíàé-
ñêàÿ óë. 

Ìàðüèíî  
 

Áèáèðåâî  
 

Ðîññîøàí-
ñêàÿ óë.  

5 1      
6 2      
7 3      
8 1      
9 6  2    

10 8  4 1 2 1 
11 5  1 1 1 1 
12 11 2 4 6 5 6 
13 7 1 1 1 1 1 
14 9 3 2 2 9 8 
15 18 7 6 9 12 14 
16 9 6 2 2 24 27 
17 2 4 1 1 7 6 
18 3 7 1 2 9 6 
19  3 1  2 1 
20  11 1  8 11 
21  1   1 1 
22  7   3 3 
23  1   1 1 
24  1   2 2 
25     1 3 
26      1 
27      1 

Èòîãî 
ýêç. 84 ýêç. 54 26 25 88 94 
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Òðóäíîñòè áûëè ñ ðàçëè÷åíèåì îòäåëüíûõ ñëîåâèù Phaeophyscia orbicularis,
ïîñêîëüêó çà÷àñòóþ òàëëîìû ñðàñòàëèñü è ñïëîøü ïîêðûâàëè ó÷àñòêè ñòâîëîâ. Äè-
àìåòð ñàìûõ êðóïíûõ ñëîåâèù íà Êðûìñêîé íàáåðåæíîé è â ðàéîíå Ìàðüèíî äîñ-
òèãàë 18 ìì, à íà Ðîññîøàíñêîé óë. – 27 ìì. Çà ãîä äèàìåòð ñëîåâèù ýòîãî âèäà â
ñðåäíåì óâåëè÷èâàåòñÿ ïðèìåðíî íà 2 ìì (Èíñàðîâà, Èíñàðîâ, 1987). Ñîîòâåòñòâåí-
íî, â öåíòðå ãîðîäà è â Ìàðüèíî ýòîò âèä ïîÿâèëñÿ îðèåíòèðîâî÷íî 9 ëåò íàçàä, â
1997–1998 ãã. Ïðèìåðíî â òî æå âðåìÿ ýòîò âèä çàêðåïèëñÿ íà Êóñòàíàéñêîé óë. Íà
ïð. Àíäðîïîâà, â Áèáèðåâî è íà Ðîññîøàíñêîé óë. Phaeophyscia orbicularis ïîÿâèë-
ñÿ 12–14 ëåò íàçàä, ò.å. â 1993–1995 ãã.

Äèàìåòð Physcia stellaris çà ãîä óâåëè÷èâàåòñÿ â ñðåäíåì ïðèìåðíî íà 3 ìì. Ñî-
îòâåòñòâåííî, â Ìàðüèíî ýòîò âèä ïîÿâèëñÿ â 1998–1999 ãã, íà Ðîññîøàíñêîé óë. – â
íà÷àëå 1990-õ, à çàêðåïëåíèå ýòîãî âèäà íà îñòàëüíûõ ó÷àñòêàõ, ãäå ïðîâîäèëèñü
çàìåðû, ïðèìåðíî â 1995–1997 ãã.

Òàáëèöà 4.2. Ðàñïðåäåëåíèå âåëè÷èí äèàìåòðîâ ñàìûõ êðóïíûõ ñëîåâèù Physcia
stellaris â ðÿäå ðàéîíîâ Ìîñêâû (îñåíü 2006 ã.)

Äèà-
ìåòð 
(ìì) 

Êðûìñêàÿ 
íàá. 

ïðîñïåêò 
Àíäðîïîâà 
 

Êóñòàíàéñ
êàÿ óë 
 

Ìàðüèíî    
 

Áèáèðåâî    
 

Ðîññîøàíñ
êàÿ óë 
 

6    2   
7 1   1   
8 2   1   
9 2   1   
10 6  4 5   
11 3  2 2  1 
12 5 1 8 11 3 1 
13 2 1 6 1 1 1 
14 1 1 4 8 3 1 
15 4 1 19 17 4 3 
16 2 1 11 12 8 5 
17 3 1 10 9 1 4 
18 8 5 6 21 3 5 
19 3 4 1 1 1 1 
20 4 9 8 5 9 8 
21 2 1 1 1 1 2 
22 3 13 2 2 8 4 
23  9 1  1 2 
24  2 1  2 2 
25  11 2  2 5 
26  5   1 2 
27  4   1  
28 1 3   1  
29  2 1    
30  7    2 
31  1     
32  1     
33       
45      1 
Èòîãî 
ýêç. 

52 83 ýêç 86 100 50 50 

 



109

Òàáëèöà 4.3. Ðàñïðåäåëåíèå âåëè÷èí äèàìåòðîâ ñàìûõ êðóïíûõ ñëîåâèù Xanthoria
parietina â ðÿäå ðàéîíîâ Ìîñêâû (îñåíü 2006 ã.)

Äèà-
ìåòð 
(ìì) 

Êðûìñêàÿ 
íàá. 

Ïðîñïåêò 
Àíäðîïîâà 
 

Êóñòàíàéñ
êàÿ óë 
 

Ìàðüèíî    
 

Áèáèðåâî    
 

Ðîññîøàíñ
êàÿ óë 
 

5 1  1    
6 1  3    
7 1  1 1   
8 1   8  1 
9 3   1   
10 1  6 2 2  
11 1   1 1 1 
12 3 3  6 1 1 
13 2 1  1 1 1 
14 1 1  2 1 2 
15 5 2 2 10 3 1 
16 5 2  5 8 3 
17 2 2  1 1 1 
18 3 1  1 2 7 
19 2 1  1 1 1 
20 4 9 2 3 13 9 
21 2 2 1  1 1 
22 1 8 1  8 2 
23 1 3   1 23 
24  1   7 2 
25 1 2   9 9 
26 1 4   5 5 
27  3   1 2 
28  4   2 1 
29  1   1 1 
30  10   10 12 
31  3   1 2 
32  7   3 2 
33  1   1 1 
34  1   1 1 
35     3 3 
36      3 
37      1 
38       
39       
40  3   1 2 
41       
42      1 
Èòîãî 
ýêç. 

 73  17 43 89 80 

 
Äèàìåòð ñëîåâèù Xanthoria parietina åæåãîäíî óâåëè÷èâàåòñÿ ïðèìåðíî íà 3 ìì

(Ñóâîðîâ, 1961). Ïîýòîìó ìîæíî ïðåäïîëîæèòü, ÷òî â Ìàðüèíî ýòîò âèä ìîæíî áûëî
îáíàðóæèòü â 1998–1999 ãã. Ïðèìåðíî â òî æå âðåìÿ, èëè ãîäîì ðàíåå, ýòîò âèä
ïîÿâèëñÿ è íà Êóñòàíàéñêîé óë., çàòåì íà Êðûìñêîé íàáåðåæíîé. Â Áèáèðåâî, íà
ïðîñïåêòå Àíäðîïîâà è íà Ðîññîøàíñêîé óë. ÿðêèå ñëîåâèùà ýòîãî ëèøàéíèêà ìîæíî
áûëî áû âñòðåòèòü â 1992–1993 ãã.
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Ýòè äàííûå äàþò îñíîâàíèÿ ïîëàãàòü, ÷òî çàñåëåíèå ëèøàéíèêàìè ðàçíûõ ðàéî-
íîâ ãîðîäà ïðîèñõîäèëî ðàçíîâðåìåííî. Â íàøåì ñëó÷àå ìîæíî îòìåòèòü, ÷òî â
ïåðèôåðèéíûõ ÷àñòÿõ ãîðîäà â ñàìîì «ìîëîäîì» ðàéîíå Ìàðüèíî ëèøàéíèêè ïî-
ÿâèëèñü ïîçæå, ÷åì â ðàéîíàõ, çàñòðîåííûõ ðàíüøå. Ïðèìåðíî â òî æå âðåìÿ, ÷òî è
â Ìàðüèíî, íà÷àëîñü çàñåëåíèå ëèøàéíèêàìè è öåíòðà ãîðîäà. Êîëîíèçàöèÿ ó÷àñò-
êîâ, ãäå ëèøàéíèêè ðàíåå îòñóòñòâîâàëè, âåðîÿòíî, ïðîèñõîäèëà öèêëè÷åñêè: ñíà-
÷àëà çäåñü çàêðåïëÿëèñü åäèíè÷íûå îñîáè îòäåëüíûõ âèäîâ, íûíå ïðåäñòàâëåííûå
íàèáîëåå êðóïíûìè ïî ðàçìåðàì ñëîåâèùàìè. ×åðåç íåêîòîðîå âðåìÿ ýòè îñîáè
ñòàëè ñïîñîáíû ãåíåðèðîâàòü äèàñïîðû, êîòîðûå ðàñïðîñòðàíÿëèñü â íåïîñðåäñòâåí-
íîé áëèçîñòè îò ìåñòà çàêðåïëåíèÿ ïåðâè÷íûõ ïðèøåëüöåâ. Äëÿ ýòîãî òðåáîâàëîñü
íåñêîëüêî ëåò, ïî ïðîøåñòâèè êîòîðûõ ïðîèñõîäèëî çàêðåïëåíèå ïðåäñòàâèòåëåé
âèäîâ íà ñîñåäíèõ äåðåâüÿõ, áûñòðîå óâåëè÷åíèå ÷èñëà îñîáåé, î ÷åì ñâèäåòåëü-
ñòâóþò ïîâûøåííûå êîëè÷åñòâà  ñëîåâèù ñ ìåíüøèìè çíà÷åíèÿìè äèàìåòðîâ (òàáë.
4.1, 4.2 è 4.3). ×åðåç íåêîòîðîå âðåìÿ, âåðîÿòíî, íàñòóïèò íåêîòîðàÿ ñòàáèëèçàöèÿ
êàê âèäîâîãî ñîñòàâà, òàê è ÷èñëåííîñòè îñîáåé. Ìîæíî ïîëàãàòü, ÷òî àêòèâíàÿ êî-
ëîíèçàöèÿ ýïèôèòíûìè ëèøàéíèêàìè ãîðîäñêèõ ìåñòîîáèòàíèé íà÷àëàñü ïðèìåð-
íî ÷åðåç ïÿòü ëåò ïîñëå 1992–1993 ãã., êîãäà íà÷àëñÿ ñíèæàòüñÿ ïðåññ êèñëîãî çàã-
ðÿçíåíèÿ àòìîñôåðû. Îäíàêî ïðè ïðîãíîçèðîâàíèè âîçìîæíûõ áóäóùèõ èçìåíå-
íèé ñëåäóåò ñ÷èòàòüñÿ ñ òåì, ÷òî åñëè äàæå ñîâñåì îñòàíîâèòü ïîñòóïëåíèå â àòìîñ-
ôåðó àíòðîïîãåííûõ SO2 è NOx, à óðîâåíü àììèàêà NH3 íå óâåëè÷èòñÿ,  ÷òî ñîìíè-
òåëüíî, ïîñêîëüêó åãî èñòî÷íèêîì ÿâëÿåòñÿ æèâîòíîâîäñòâî è àâòîòðàíñïîðò, òî è â
ýòîì ñëó÷àå âåëè÷èíà pH îñàäêîâ áóäåò îêîëî 5.0 (Åðåìèíà, 2004; Charlson, Rodhe,
1982). Ñîîòâåòñòâåííî, òðîôíîñòü ìåñòîîáèòàíèé ýïèôèòîâ áóäåò óâåëè÷èâàòüñÿ çà
ñ÷åò ïûëè, ìèíåðàëüíîé è îðãàíè÷åñêîé, îñàæäàþùåéñÿ íà ñòâîëàõ è âåòâÿõ äåðå-
âüåâ, à òàêæå àììèàêà, êîòîðûé óâåëè÷èâàåò ñîäåðæàíèå àçîòà â ñóáñòðàòå è óìåíü-
øàåò êèñëîòíîñòü ïîñëåäíåãî. Äîæäåâàÿ âîäà, ñàìà ïî ñåáå óæå ïðàêòè÷åñêè íåéò-
ðàëüíàÿ, ïðè ñòåêàíèè ïî ñòâîëó äåðåâà áóäåò îáîãàùàòüñÿ ðàçëè÷íûìè ýëåìåíòà-
ìè, êîòîðûå ÷àñòè÷íî ïîïàäóò â ñëîåâèùà ëèøàéíèêîâ. Âèäû íåéòðàëüíîé è ýâò-
ðîôíîé ñðåäû ïîëó÷àò ïðåèìóùåñòâî ïåðåä àöèäîôèòàìè, è ÷èñëî âèäîâ ïîñëå-
äíèõ, à òàêæå îáèëèå, ìîãóò ñíèçèòüñÿ. Â Ìîñêâå ïîêà èäåò ïðîöåññ âíåäðåíèÿ âè-
äîâ, ñ÷èòàþùèõñÿ àöèäîôèòíûìè, è èõ îáèëèå íåâåëèêî, à òàêæå ýêñïàíñèÿ ãðóïïû
íèòðîôèòíûõ ëèøàéíèêîâ, êîòîðûå îáèëüíû è âñòðå÷àþòñÿ ïîâñåìåñòíî.



111

Çàêëþ÷åíèå

Îáñëåäîâàíèå áîëåå òðåòè òåððèòîðèè Ìîñêâû (â ïðåäåëàõ ÌÊÀÄ), ïðîâåäåí-
íîå ëåòîì è îñåíüþ 2006 ã., ïîêàçàëî, ÷òî â ñðàâíåíèè ñ íà÷àëîì 1990-õ ãîäîâ, âèäî-
âîå ðàçíîîáðàçèå ýïèôèòíûõ ëèøàéíèêîâ íà èçó÷åííûõ ó÷àñòêàõ óâåëè÷èëîñü ïî-
÷òè âäâîå (ñ 35 äî 64 âèäîâ). Ïðåäñòàâèòåëåé 14 âèäîâ ðàíåå íà òåððèòîðèè ãîðîäà
íå âñòðå÷àëè. Íà êàæäîé èç 336 ó÷åòíûõ ïëîùàäåé ðàçìåðîì 1 � 1 êì áûëî îòìå÷å-
íî íàëè÷èå íà äåðåâüÿõ ýïèôòíûõ ëèøàéíèêîâ (îò 2 äî 26 âèäîâ íà ó÷åòíîé ïëîùà-
äè ïðè ñðåäíåì çíà÷åíèè ýòîãî ïîêàçàòåëÿ îêîëî 11). Òàêèì îáðàçîì, â ïðåäåëàõ
óêàçàííîãî ìàñøòàáà ó÷åòà, íà îáñëåäîâàííîé òåððèòîðèè «ëèøàéíèêîâàÿ ïóñòû-
íÿ» (0–1 âèäîâ íà ó÷åòíîé ïëîùàäè), íà äîëþ êîòîðîé â íà÷àëå 1990-õ  ïî÷òè 46%
êâàäðàòîâ,  ê 2006 ã. èñ÷åçëà. Êîíå÷íî, åñëè áû ó÷åòíàÿ ïëîùàäü áûëà áû ìåíüøå,
íàïðèìåð, 0.5 � 0.5 êì, ðåçóëüòàò áûë áû èíîé, è «ëèøàéíèêîâàÿ ïóñòûíÿ» áûëà áû
âûðàæåíà, ïîñêîëüêó  â íåêîòîðûõ ìåñòàõ ýïèôèòíûå ëèøàéíèêè áûëè ïðåäñòàâëå-
íû ëèøü íåñêîëüêèìè îñîáÿìè íà ó÷àñòêàõ íåáîëüøîãî ðàçìåðà.

Èç 64 âñòðå÷åííûõ âèäîâ ïðåäñòàâèòåëè äâóõ – Phaeophyscia orbicularis è
Scoliciosporum chlorococcum – îòìå÷åíû âî âñåõ 336 êâàäðàòàõ 1 � 1 êì. Åùå 8 âèäîâ
â 2006 ã. áûëè îáíàðóæåíû â áîëåå ÷åì 50% êâàäðàòîâ – Caloplaca cerina (56%),
Candelariella vitellina (57%), Lecanora hagenii (66%),  Parmelia sulcata (65%),
Phaeophyscia nigricans (53%), Physcia adscendens (81%), Physcia stellaris (91%),
Xanthoria parietina (97%). Ó 11 âèäîâ â 2006 ã. âñòðå÷àåìîñòü â êâàäðàòàõ òðàíñåêò
áûëà îò 10 äî 50%.  Ïî÷òè  òðåòü âèäîâ â 2006 ã. áûëà âñòðå÷åíà  âñåãî â 1–2 êâàäðàòàõ.
Ýòè ó÷àñòêè, âîçìîæíî, ñòàíóò äëÿ íèõ ïðè áëàãîïðèÿòíûõ óñëîâèÿõ îòïðàâíûìè
òî÷êàìè äëÿ îñâîåíèÿ íîâûõ òåððèòîðèé.  Ïî äàííûì ó÷åòîâ íà÷àëà 1990-õ., âèäû,
âåëè÷èíà âñòðå÷àåìîñòè êîòîðûõ â òåõ æå 336 êâàäðàòàõ ïðåâûøàëà 50%, òîãäà îò-
ñóòñòâîâàëè. Â òå ãîäû ïðåäñòàâèòåëè òîëüêî òðåõ âèäîâ áûëè îáíàðóæåíû áîëåå ÷åì
â 40% ýòèõ îáñëåäîâàííûõ êâàäðàòîâ – Phaeophyscia orbicularis (43%), Physcia stellaris
(49%), Scoliciosporun chlorococcum (41%).  Ê 2006 ã. ýòè æå âèäû, à òàêæå Xanthoria
parietina, Physcia adscendens çàñåëèëè âñå èëè ïî÷òè âñå îáñëåäîâàííûå êâàäðàòû.

Ïðè÷èíû ñòîëü çíà÷èìûõ èçìåíåíèé êàê ñîñòàâà ýïèôèòíîé ëèõåíîáèîòû, òàê è
ïðîñòðàíñòâåííîãî ðàñïðåäåëåíèÿ âèäîâ çà ïåðèîä ñ íà÷àëà 1990-õ ïî 2006 ã., ìîæ-
íî îáúÿñíèòü êàê åñòåñòâåííûìè ôàêòîðàìè (â ðàéîíàõ ìàññîâîé æèëîé çàñòðîéêè
â ïåðèôåðèéíîé ÷àñòè ãîðîäà ìîëîäûå ãëàäêîêîðûå äåðåâöà îçåëåíåíèÿ âûðîñëè è
ñòàëè äåðåâüÿìè ñ òðåùèíîâàòî-áîðîçä÷àòîé êîðîé; óðàãàí óíè÷òîæèë è ïîâðåäèë
äåðåâüÿ; è äð.), òàê è êàê ñëåäñòâèå äðàìàòè÷åñêèõ ñîöèàëüíî-ýêîíîìè÷åñêèõ ïðî-
öåññîâ, ïðîõîäèâøèõ â ýòè æå ãîäû â ñòðàíå è ãîðîäå (çíà÷èòåëüíûé ñïàä ïðîèçâîä-
ñòâåííîé àêòèâíîñòè èç-çà çàêðûòèÿ èëè ïåðåïðîôèëèðîâàíèÿ ïðåäïðèÿòèé; ñòðå-
ìèòåëüíûé ðîñò ÷èñëà àâòîìîáèëåé â ãîðîäå). Êðîìå òîãî, èçìåíèëîñü è âëèÿíèå
òðàíñãðàíè÷íîãî ïåðåíîñà âîçäóøíûõ ìàññ èç ñòðàí Åâðîïû, ïîñêîëüêó, ñ îäíîé
ñòîðîíû, âî ìíîãèõ èç íèõ â 1960–1970-õ ãîäàõ áûëè ïðèíÿòû çàêîíû î ÷èñòîòå
âîçäóõà, äåéñòâèå êîòîðûõ ïîñòåïåííî ïðèâåëî ê ñíèæåíèþ êèñëîãî çàãðÿçíåíèÿ; ñ
äðóãîé, â ñòðàíàõ Âîñòî÷íîé Åâðîïû, Óêðàèíå òàêæå èìåë ìåñòî äðàìàòè÷åñêèé
ñïàä ïðîìûøëåííîãî ïðîèçâîäñòâà.

Àòìîñôåðíûé âîçäóõ Ìîñêâû íûíå íàèáîëåå çàãðÿçíåí îêñèäàìè àçîòà, áåíç(à)-
ïèðåíîì, àììèàêîì, ôîðìàëüäåãèäîì. Íàáëþäàåòñÿ óñòîé÷èâàÿ òåíäåíöèÿ çàìåò-
íîãî ðîñòà êîíöåíòðàöèé óãëåâîäîðîäîâ, äèîêñèäà è îêñèäà àçîòà, àììèàêà è õëî-
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ðèñòîãî âîäîðîäà. Óâåëè÷åíèå êîíöåíòðàöèé ïî ïåðâûì òðåì ïîêàçàòåëÿì ñâÿçàíî ñ
âûáðîñàìè îò àâòîòðàíñïîðòà.

Òàêèì îáðàçîì, â ãîðîäå â êà÷åñòâå çàãðÿçíèòåëåé âîçäóõà íà ïåðåäíèé ïëàí
âûøëè ñîåäèíåíèÿ àçîòà â ôîðìå àììèàêà è îêñèäîâ àçîòà. Îäíàêî îáñóæäàòü àçîò
è åãî ñîåäèíåíèÿ êàê çàãðÿçíèòåëè ñðåäû î÷åíü òðóäíî, ïîñêîëüêó ýòîò ýëåìåíò ÿâ-
ëÿåòñÿ ãëàâíûì êîìïîíåíòîì àòìîñôåðû (áîëåå 3/4 åå îáúåìà). Îí âõîäèò â ñîñòàâ
âñåõ îðãàíè÷åñêèõ âåùåñòâ, ó÷àñòâóåò âî âñåõ æèçíåííî âàæíûõ ïðîöåññàõ. Ìîëå-
êóëÿðíûé àçîò àòìîñôåðû ñïîñîáíû ôèêñèðîâàòü è ïðåâðàùàòü åãî â ôîðìó, ïðè-
ãîäíóþ äëÿ èñïîëüçîâàíèÿ, ëèøü ëèøàéíèêè, ôîòîáèîíòîì êîòîðûõ ÿâëÿåòñÿ öèà-
íîáàêòåðèÿ. Òàêèå âèäû íà äåðåâüÿõ â Ìîñêâå ïîêà íå çàôèêñèðîâàíû. Îäíàêî èçâå-
ñòíî, ÷òî îïòèìóì ôèêñàöèè àçîòà ó ýòèõ âèäîâ ïðîèñõîäèò ïðè âåëè÷èíå ðÍ>5, ò.å.
â íåéòðàëüíîé èëè ùåëî÷íîé ñðåäå (Øàïèðî, 1986, 1996).Îäèí èç èñòî÷íèêîâ àçîòà
àììîíèé NH4

+ ïîãëîùàåòñÿ ëèøàéíèêàìè ïàññèâíî (Dahlman et al., 2004), íî îòíî-
ñèòåëüíî â áîëüøèõ êîëè÷åñòâàõ, ïîñêîëüêó ýòîò êàòèîí ïðèòÿãèâàåòñÿ îòðèöàòåëü-
íî çàðÿæåííûìè ñòåíêàìè êëåòîê (Brown et al., 1994). Îäíàêî âûñîêèå êîíöåíòðà-
öèè àììîíèÿ ìîãóò è ïîäàâëÿòü ðàçâèòèå äàæå íèòðîôèòîâ. Òàê, ýêñïåðèìåíò ñ íèò-
ðîôèòíûì âèäîì Xanthoria parietina, îáû÷íûì â Ìîñêâå ëèøàéíèêîì, ïîêàçàë, ÷òî
äëèòåëüíàÿ îáðàáîòêà ñëîåâèù ýòîãî âèäà õëîðèñòûì àììîíèåì NH4Cl â êîíöåíò-
ðàöèè 0.69Ì ïðèâîäèëà ê íåîáðàòèìûì îòðèöàòåëüíûì èçìåíåíèÿì êàê ìèêîáèîí-
òà, òàê è ôîòîáèîíòà. Ïðè êîíöåíòðàöèè 0.35Ì  NH4Cl ñíà÷àëà ïðîèñõîäèëî ïîäàâ-
ëåíèå àêòèâíîñòè îáîèõ êîìïîíåíòîâ, íî çàòåì íàáëþäàëè âîññòàíîâëåíèå äî ïðå-
æíèõ óðîâíåé äåÿòåëüíîñòè êàê ãðèáà, òàê è çåëåíîé âîäîðîñëè, ïðè÷åì âîññòàíîâ-
ëåíèå àêòèâíîñòè âîäîðîñëè ïðîèñõîäèëî áûñòðåå. Ýòî äàëî îñíîâàíèå àâòîðàì
èññëåäîâàíèÿ ñäåëàòü âûâîä, ÷òî ôîòîáèîíò ýòîãî ëèøàéíèêà ëó÷øå àäàïòèðîâàí ê
âûñîêèì óðîâíÿì àçîòà â ñðåäå(Gaio-Oliveira et al., 2004).

 Êàê ïðîèçâîäíûå àçîòà â êà÷åñòâå ïåðâè÷íûõ çàãðÿçíèòåëåé â ïåðâóþ î÷åðåäü
ñ÷èòàþò àììèàê è îêèñü àçîòà. Àììèàê íåéòðàëèçóåò SO2 â ôîðìå SO4 2- ÷àñòè÷íî â
NH4HSO4 èëè ïîëíîñòüþ â (NH4)2SO4, à îêèñü àçîòà ëåãêî îêèñëÿåòñÿ îçîíîì â NO2

(Krupa, 2003). Äàëåå èç ïðîäóêòîâ îêèñëåíèÿ îêñèäîâ àçîòà (NOx) àòìîñôåðû îáðà-
çóþòñÿ âòîðè÷íûå çàãðÿçíèòåëè è õèìè÷åñêèå ñîåäèíåíèÿ, â ãàçîîáðàçíîì èëè àýðî-
çîëüíîì ñîñòîÿíèè.  Àììèàê NH3 îáðàçóåòñÿ âñëåäñòâèå åñòåñòâåííûõ ïðîöåññîâ
ðàñïàäà îñòàíêîâ ðàñòåíèé è æèâîòíûõ, åãî îáìåí ñ àòìîñôåðîé àíàëîãè÷åí îáìå-
íó óãëåêèñëîãî ãàçà  CO2, â êîòîðîì òî÷êà êîìïåíñàöèè îïðåäåëÿåò êîíöåíòðàöèþ,
ïðè êîòîðîé ÷èñòûé îáìåí íå ïðîèñõîäèò. Ýòà òî÷êà êîìïåíñàöèè â óñëîâèÿõ ñîâðå-
ìåííîãî çåìëåäåëèÿ è æèâîòíîâîäñòâà ïðåâûøåíà, è àììèàê îñàæäàåòñÿ è íàêàï-
ëèâàåòñÿ (Krupa, 2003). Ïîñêîëüêó ïðîâîäÿòñÿ ìåðîïðèÿòèÿ ïî ñíèæåíèþ âûáðî-
ñîâ SO2 è NOX â àòìîñôåðó, àììèàê NH3 ñòàíîâèòñÿ âàæíûì àãåíòîì ýâòðîôèêàöèè
ñðåäû, à â äåéñòâèòåëüíîñòè å¸ ãèïåðòðîôèêàöèè. Â íàñòîÿùåå âðåìÿ èìåííî ïîñ-
ëåäíèé òåðìèí áîëåå àäåêâàòíî îïèñûâàåò ïðîöåññû îáîãàùåíèÿ ìåñòîîáèòàíèé
ëèøàéíèêîâ ýëåìåíòàìè ïèòàíèÿ (Seaward, 2004). Î íàëè÷èå òàêîãî ÿâëåíèÿ â Ìîñ-
êâå ñâèäåòåëüñòâóåò ýêñïàíñèÿ íåñêîëüêèõ âèäîâ ýïèôèòíûõ ëèøàéíèêîâ, òðàêòóå-
ìûõ êàê íèòðîôèòû, âñòðå÷åííûõ íà áîëüøåé ÷àñòè îáñëåäîâàííîé òåððèòîðèè ãî-
ðîäà, à ýòî îäíà òðåòü ïëîùàäè Ìîñêâû. Îñîáåííî àãðåññèâíî ïîâåäåíèå
Phaeophyscia orbicularis. Ñëîåâèùà ýòîãî âèäà â 2006 ã. íàõîäèëè ïîâñåìåñòíî, à íà
çíà÷èòåëüíîì ÷èñëå ó÷åòíûõ ïëîùàäåé èõ âñòðå÷àåìîñòü è îáèëèå áûëè ÷ðåçâû-
÷àéíî âûñîêèìè. Ìîæíî ïîëàãàòü, ÷òî àêòèâíàÿ êîëîíèçàöèÿ ýïèôèòíûìè ëèøàé-
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íèêàìè ãîðîäñêèõ ìåñòîîáèòàíèé íà÷àëàñü ïðèìåðíî ÷åðåç ïÿòü ëåò ïîñëå 1992-
1993 ãã., êîãäà íà÷àëñÿ ñíèæàòüñÿ ïðåññ êèñëîãî çàãðÿçíåíèÿ àòìîñôåðû.

Ïðåäøåñòâóþùèé ïåðèîä èñïîëüçîâàíèÿ ëèøàéíèêîâ êàê èíäèêàòîðîâ çàãðÿçíå-
íèÿ âîçäóõà â ãîðîäàõ è ïðîìûøëåííûõ îáëàñòÿõ ïðîõîäèë â óñëîâèÿõ êèñëîãî çàã-
ðÿçíåíèÿ ñðåäû, ãëàâíûì îáðàçîì äâóîêèñüþ ñåðû, íà êîòîðóþ ëèøàéíèêè ðåàãèðî-
âàëè äîâîëüíî ÷óòêî.  Íûíå äîëÿ SO2 â çàãðÿçíåíèè ñíèçèëàñü. Îäíàêî óâåëè÷èëîñü
êîëè÷åñòâî ïîñòóïàþùèõ â îêðóæàþùóþ ñðåäó ñîåäèíåíèé àçîòà àíòðîïîãåííîãî
ïðîèñõîæäåíèÿ. Ýòà ïðîáëåìà èìååò ãëîáàëüíûå ìàñøòàáû, ïîñêîëüêó èç-çà ýòîãî â
ðàçíûõ áèîìàõ Çåìëè íàáëþäàåòñÿ ïåðåñòðîéêà ñòðóêòóðû ñîîáùåñòâ (Vitousek et al.,
1997; Robinnik et al., 1998; Gough et al., 2000; Reich, Oleksyn, 2004; Lovelock et al.,
2007; Gruber, Galloway, 2008; Xia, Wan, 2008). Ýêñïåðèìåíòû â òðàâÿíèñòûõ ñîîáùå-
ñòâàõ ïîêàçàëè, ÷òî äîïîëíèòåëüíîå âíåñåíèå â ïî÷âó ñîåäèíåíèé àçîòà, ñ îäíîé ñòî-
ðîíû, ïðèâîäèò ê ñíèæåíèþ ÷èñëà âèäîâ ðàñòåíèé â ñîîáùåñòâå, ñ äðóãîé – óâåëè÷è-
âàåò êîëè÷åñòâî áèîìàññû â íåì (Tilman, 1987; Stevens et al., 2004). Íàáëþäåíèÿ â
âåðåñêîâî-ëèøàéíèêîâîé ïóñòîøè â Øîòëàíäèè íà âûñîòå 750 ì í.ó.ì. ïîäòâåðäèëè
ïîäîáíîå äåéñòâèå ñîåäèíåíèé àçîòà, ïðè÷åì íàèáîëåå çàìåòíî ïðîèñõîäèëî ñíèæå-
íèå ÷èñëà âèäîâ ëèøàéíèêîâ (Britton, Fisher, 2007).  Â Ìîñêâå ïîêà ïðîèñõîäèò êàê
óâåëè÷åíèå ÷èñëà âèäîâ ýïèôèòíûõ ëèøàéíèêîâ, òàê è ðàçðàñòàíèå íåñêîëüêèõ íèò-
ðîôèòíûõ âèäîâ. Ìîæíî ïðåäïîëàãàòü, ÷òî ÷åðåç íåêîòîðûé ïðîìåæóòîê âðåìåíè
(íåñêîëüêî ëåò) ïðîöåññ óâåëè÷åíèå ÷èñëà âèäîâ çàìåäëèòñÿ è ïðåêðàòèòñÿ, à çàòåì
íà÷íåòñÿ ñíèæåíèå ÷èñëà âèäîâ èç-çà ðàçðàñòàíèÿ íèòðîôèòíûõ âèäîâ. Âîçíèêàåò
âîïðîñ, ìîãóò ëè ëèøàéíèêè â íîâûõ óñëîâèÿõ, êàê è ïðåæäå, âûñòóïàòü â êà÷åñòâå
èíäèêàòîðîâ çàãðÿçíåíèÿ àòìîñôåðû? Èëè ïî íèì  ìîæíî áóäåò îïðåäåëÿòü ñòåïåíü
òðîôíîñòè ìåñòîîáèòàíèé? Ñîâðåìåííûå è áóäóùèå èññëåäîâàíèÿ (à â ñòðàíàõ Çà-
ïàäíîé è Þæíîé Åâðîïû òàêèå èññëåäîâàíèÿ óæå ïðîâîäÿòñÿ), âîçìîæíî, äàäóò îò-
âåòû íà ýòè âîïðîñû. Àâòîð â ñâîèõ ïðåäøåñòâóþùèõ ïóáëèêàöèÿõ (Áÿçðîâ, 1996á,
2002, 2005) ïðèçûâàë íå ïåðåîöåíèâàòü ðîëü ëèøàéíèêîâ êàê áèîèíäèêàòîðîâ ñîñòî-
ÿíèÿ ñðåäû. Ýìïèðè÷åñêè óñòàíîâëåííûå èíäåêñû è êîððåëÿöèè ñ êîíöåíòðàöèÿìè
ðÿäà êñåíîáèîòèêîâ èìåþò ëîêàëüíîå çíà÷åíèå, è çàêîíîìåðíîñòè, óñòàíîâëåííûå â
Àíãëèè èëè Àëüïàõ, íå âñåãäà ìîæíî ýêñòðàïîëèðîâàòü íà Åâðîïåéñêóþ ÷àñòü Ðîñ-
ñèè. Ìàëî åùå èçâåñòíî î äåéñòâèè îäíèõ ôèòîòîêñèêàíòîâ ïðè íàëè÷èè â ñðåäå äðó-
ãèõ èëè î òðàíñôîðìàöèè òîêñèêàíòîâ ïîä âîçäåéñòâèåì ôàêòîðîâ ñðåäû. Íàïðèìåð,
âûáðàñûâàåìûå îðãàíè÷åñêèå ñîåäèíåíèÿ ìîãóò îáðàçîâàòü 16–20 ïðîäóêòîâ òðàíñ-
ôîðìàöèè, ñðåäè êîòîðûõ ìîãóò áûòü áîëåå òîêñè÷íûå è îïàñíûå, ÷åì èñõîäíîå âå-
ùåñòâî (Ìàëûøåâà, 1997). Ïîýòîìó ðåçóëüòàòû ýêñïåðèìåíòîâ â êîíòðîëèðóåìûõ
óñëîâèÿõ ëàáîðàòîðèé íå âñåãäà îòðàæàþò ïðîöåññû, ïðîèñõîäÿùèå â êîíêðåòíûõ
ìåñòîîáèòàíèÿõ ëèøàéíèêîâ.  Â îáùåì, ïðè ïëàíèðîâàíèè, ïðîâåäåíèè è îáîáùå-
íèè ìàòåðèàëîâ ïî èñïîëüçîâàíèþ ëèøàéíèêîâ êàê áèîèíäèêàòîðîâ óìåñòåí óìåðåí-
íûé ñêåïòèöèçì è ðåàëüíàÿ îöåíêà èõ êà÷åñòâ.  Íåóäîáñòâà ëèøàéíèêîâ êàê áèîìîíè-
òîðîâ çàãðÿçíåíèÿ çàêëþ÷àþòñÿ â òîì, ÷òî:

– ëèøàéíèêè íå î÷åíü óñòîé÷èâû ê çàãðÿçíèòåëÿì âîçäóõà, îñîáåííî ê äâóîêèñè
ñåðû, îêèñëàì àçîòà, è ïîýòîìó îòñóòñòâóþò  â îáëàñòÿõ ñ âûñîêèì óðîâíåì çàãðÿçíå-
íèÿ âîçäóøíîé ñðåäû  (öåíòðû ãîðîäîâ è èíäóñòðèàëüíûõ îáëàñòåé) è ÷àñòî íå ïðåä-
ñòàâëåíû â äîñòàòî÷íîì êîëè÷åñòâå íà âñåì ïðîòÿæåíèè èññëåäóåìîé òåððèòîðèè;

– ó ìíîãèõ âèäîâ ëèøàéíèêîâ ÷àñòî íåâîçìîæíî òî÷íî îïðåäåëèòü âîçðàñò ñëî-
åâèùà  èëè åãî ÷àñòåé;
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– äëèòåëüíîå êóëüòèâèðîâàíèå ëèøàéíèêîâ â ñòàíäàðòíûõ óñëîâèÿõ ïîêà ïðàê-
òè÷åñêè íåâîçìîæíî, ïîýòîìó âåñü ìàòåðèàë äëÿ ýêñïîíèðîâàíèÿ äîëæåí áûòü ïî-
ëó÷åí èç ïðèðîäíûõ ñîîáùåñòâ;

– â îòëè÷èå îò âûñøèõ ðàñòåíèé, ãåíåòè÷åñêè îäíîðîäíûé ëèøàéíèêîâûé  ìàòå-
ðèàë íå äîñòóïåí;

– äëÿ èäåíòèôèêàöèè ëèøàéíèêîâ íåîáõîäèì îïûò;
– ñîäåðæàíèå çàãðÿçíèòåëåé â ëèøàéíèêàõ íå îòðàæàåò ñîäåðæàíèå èõ â ïî÷âå

ñòîëü òî÷íî,  êàê â âûñøèõ ðàñòåíèÿõ;
– ïðè èíòåðïðåòàöèè äàííûõ î ñîäåðæàíèè ðàçëè÷íûõ âåùåñòâ â òåëàõ ëèøàé-

íèêîâ íåîáõîäèìî ó÷èòûâàòü âîçìîæíîå âûìûâàíèå çàãðÿçíèòåëåé èç ñëîåâèù.
Áîëåå 10 ëåò íàçàä, îòâå÷àÿ íà âîïðîñ, ñîõðàíÿòñÿ ëè â Ìîñêâå ëèøàéíèêè èëè

îíè áóäóò âûòåñíåíû ñ òåððèòîðèè ãîðîäà, àâòîð ïèñàë, ÷òî çà ñóäüáó ëèøàéíèêîâ â
öåëîì êàê ñâîåîáðàçíîé ãðóïïû îðãàíèçìîâ âîëíîâàòüñÿ íå ñòîèò – îíè ñîõðàíÿòñÿ
(Áÿçðîâ, 1996á). Ïðåæäå âñåãî, â øêàëå ãåîëîãè÷åñêîãî âðåìåíè ëèøàéíèêè êàê ÷àñòü
îðãàíè÷åñêîãî ìèðà ïðèíàäëåæàò ê î÷åíü äðåâíèì îðãàíèçìàì. Èõ âîçðàñò îöåíè-
âàþò â 400–600 ìëí ëåò, à ñëåäû ëèøàéíèêîâîïîäîáíîãî òèïà ñèìáèîòè÷åñêèõ îò-
íîøåíèé áûëè îáíàðóæåíû â êîíãëîìåðàòàõ äîêåìáðèéñêèõ îòëîæåíèé, ò.å. èõ âîç-
ðàñò, âîçìîæíî, áîëåå 2.5 ìëðä ëåò. Çà ñòîëü äëèòåëüíîå âðåìÿ íà Çåìëå ïðîèñõîäè-
ëè ïðîöåññû, ïðèâåäøèå ê ãèáåëè ìíîãèõ òàêñîíîìè÷åñêèõ ãðóïï îðãàíèçìîâ è
ïîÿâëåíèþ äðóãèõ. Íî ëèøàéíèêè ïðîäîëæàëè ñóùåñòâîâàòü. Êàê áûëî ïîêàçàíî
ðàíåå (ãë.1), ñóùåñòâóþùèå íûíå íà Çåìëå óñëîâèÿ íå ëèìèòèðóþò ðàçâèòèÿ ëè-
øàéíèêîâ. Óñïåøíûì äëÿ äâóõ âèäîâ ëèøàéíèêîâ îêàçàëîñü è äâóõíåäåëüíîå ïóòå-
øåñòâèå â êîñìè÷åñêîå ïðîñòðàíñòâî. 31 ìàÿ 2005 ã. ñ êîñìîäðîìà Áàéêîíóð ðîñ-
ñèéñêàÿ ðàêåòà «Ñîþç» âûâåëà íà íèçêóþ îêîëîçåìíóþ îðáèòó ( îò 264 äî 340 êì îò
Çåìëè) êîñìè÷åñêóþ ëàáîðàòîðèþ Ôîòîí Ì2, ãäå â íàó÷íîì ìîäóëå Biopan  Åâðî-
ïåéñêîãî êîñìè÷åñêîãî àãåíòñòâà â òå÷åíèå 14.6 ñóòîê ïðîâîäèëñÿ ýêñïåðèìåíò ïî
âûæèâàíèþ ïðåäñòàâèòåëåé îáèòàþùèõ íà Çåìëå îðãàíèçìîâ, â òîì ÷èñëå è äâóõ
âèäîâ ýïèëèòíûõ ëèøàéíèêîâ (Rhizocarpon geographicum è Xanthoria elegans) â óñ-
ëîâèÿõ êîñìîñà. Öåëü åãî – èçó÷åíèå âîçìîæíîñòåé ïàíñïåðìèè äèàñïîð ïðåäñòà-
âèòåëåé îðãàíè÷åñêîãî ìèðà â êîñìè÷åñêîì ïðîñòðàíñòâå íà ðàçëè÷íûõ êîñìè÷åñ-
êèõ òåëàõ. Ñïóñêàåìûé àïïàðàò 16 èþíÿ âåðíóëè íà Çåìëþ, à êîñìè÷åñêèõ ïóòåøå-
ñòâåííèêîâ ïîäâåðãëè âñåñòîðîííåìó èçó÷åíèþ â íàó÷íûõ ëàáîðàòîðèÿõ ðÿäà ñòðàí
Åâðîïû. Îêàçàëîñü, ÷òî íà æèçíåäåÿòåëüíîñòü ëèøàéíèêîâ íå ïîâëèÿëè íè âàêóóì,
íè ÷àñòûå è çíà÷èòåëüíûå ïåðåïàäû òåìïåðàòóðû, íè óëüòðàôèîëåòîâîå èçëó÷åíèå
Ñîëíöà, íè æåñòêàÿ êîñìè÷åñêàÿ ðàäèàöèÿ  (Lichen survive…, 2005). Ïîñëåäíåå áûëî
îæèäàåìûì, ïîñêîëüêó ëèøàéíèêàì íå ïîìåøàëè è ÿäåðíûå âçðûâû íà Çåìëå. Ìíå
äîâåëîñü ïîáûâàòü íà ìåñòå ïîñëåäíåãî â ÑÑÑÐ íàçåìíîãî èñïûòàòåëüíîãî âçðûâà
òåðìîÿäåðíîãî óñòðîéñòâà. ×åðåç 30 ëåò íà ñèëüíî çàãðÿçíåííîé ðàäèîíóêëèäàìè,
îïëàâëåííîé ñòåêëîâèäíîé ïîâåðõíîñòè ïî÷âû è áåòîííûõ ñîîðóæåíèé ÿ íàøåë
ïðåäñòàâèòåëåé 11 âèäîâ ëèøàéíèêîâ. Ðàçìåð ñëîåâèù íåêîòîðûõ èç íèõ ïîçâîëÿë
ïðåäïîëîæèòü, ÷òî îíè ïîÿâèëèñü ïðèìåðíî ÷åðåç 15 ëåò ïîñëå âçðûâà. Òàê ÷òî óâå-
ðåííî ìîæíî óòâåðæäàòü: ëèøàéíèêè êàê îäíà èç ôîðì ñóùåñòâîâàíèÿ ãðèáîâ åùå
äëèòåëüíîå âðåìÿ áóäóò ñîõðàíÿòü ñâîè ïîçèöèè íà íàøåé ïëàíåòå. À åñëè ÷åëîâåê
ïîéìåò, êàê ëèøàéíèêè ñìîãëè óñïåøíî àäàïòèðîâàòüñÿ ê ïîñòîÿííî ìåíÿþùèìñÿ
óñëîâèÿì Çåìëè, òî, âîçìîæíî, ÷åëîâå÷åñòâî ñìîæåò ïðîäëèòü (â ãåîëîãè÷åñêîé
øêàëå âðåìåíè) ñâîå ñóùåñòâîâàíèå íà ïëàíåòå.
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Summary

The purpose of research carried out in the summer and autumn of 2006 on more than
third of territory of Moscow within the limits of the Moscow ring motorway (ÌRMW)
was data gathering about epiphytic lichen species composition for comparison of them
with similar materials received on the same sites in 1988–1991 (Biazrov, 1994, 1996).
During 1990th in Moscow, as well as in whole country, has been a dramatic change in
structure of an industry. Number of automobiles multiplied. It was supposed that those
changes have had an effect on epiphytic lichen species composition which recognized as
indicators of air quality.

Moscow is capital of Russia. Within the limits of ÌRMW (Moscow Ring Motorway)
the city area is 886,5 km2. For examination of features of epiphytic lichens distribution, a
map of Moscow with a scale 1:38000 (1 inch=1 km) was used as a cartographical basis. In
1988-1991 the territory of city on this map was divided into squares 1 � 1 km, with 908
total numbers of squares. From 100 to 400 trunks of trees and bushes were examined in
each square. The trees were inspected from the bottom up to height of 250 cm above
ground, directly growing as well as curved and inclined. The presence of lichens was
recorded for all seen surfaces of trunks.

The representatives of 43 lichen species were found on trees and bushes in surveyed
908 squares in the beginning of 1990th (Biazrov, 1994). The average number of species in
a square that time was a little more than three at a variation of this parameter from their
complete absence (33% of squares) up to 18 species on trees in Fili park on a slope of the
right bank of the Moscow - river however third of territory of city had 1–3 species per
square.

The received data on number of species in a square was transformed in skeleton map
of air pollution of city territory  (Fig. 3.2). The basis for such update was the numerous
evidences of direct connection of decrease of epiphytic lichens diversity with increase of
a level of air pollution (Wetmore, 1988). Then based on a degree of danger for epiphytic
lichens, the territory of city was ranked on 4 isotoxic contours: 1) “lichen desert” – 0–1
species in a square; 2 – critically dangerous plots – 2–5 species; 3 – extremely dangerous
plots – 6–10 species; 4 – dangerous plots –> 10 species in a square.

In summer and autumn of 2006 I observed more than third of the city territory (within
limits ÌRMW) with the purpose of exposing changes of lichen species composition oc-
curred from the beginning of 1990th. The technique of the collection of a material basical-
ly was similar to used in 1988-1991 which characteristics are given earlier. The difference
was that the registration of lichens was carried out not on all territory of city within limits
ÌRMW but only on six transects, three of which crossed all territory of city from north to
the south, and the direction of three others was east – west. Width of each of them was 2
km, and the sample unit, as before, was 1 km2 of transect.

In total in 2006 in these squares were found the representatives of 64 epiphytic lichen
species, living on trunks of trees and bushes up to height of 2.5 ì (Table 3.11). The lichens
were recorded in all 336 surveyed squares 1 � 1 km, the number of species in a square
varied from 2 up to 26 at average value of this parameter about 11 (Table 3.12). The
species Evernia prunastri, Ramalina farinacea, R. pollinaria, considered as sensitive to
acid pollution (Wirth, 1991), were recorded one time only and were represented by small
(up to 2 cm) poor specimens growing on the basis of trunks of trees in forest tracts.
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16 years back on these six transects at the same level of a settlement on trunks of trees
were recorded representatives of 35 lichen species (Table 3.11). That time they were ab-
sent in 125 squares 1 � 1 km (37% from total number). From 64 species which were
recorded in 2006 the representatives of two – Phaeophyscia orbicularis and Scoliciosporum
chlorococcum – were detected in all 336 squares 1 õ 1 km. 8 species were detected in
more than 50% of squares – Caloplaca cerina (56%), Candelariella vitellina (57%),
Lecanora hagenii (66%), Parmelia sulcata (65%), Phaeophyscia nigricans (53%), Phys-
cia adscendens (81%), P. stellaris (91%), Xanthoria parietina (97%). For 11 species in
2006 the index of frequency in squares of all transects was from 10% to 50 %.  Almost one
third of species in 2006 were detected only in 1–2 squares.

According to the 1988-1991 registers species the index frequency which on same six
transects exceeded 50 % were absent (Table 3.11). Those years the representatives of only
three species were found in more than 40% of the surveyed squares – Phaeophyscia or-
bicularis (43%), Physcia stellaris (49%), Scoliciosporun chlorococcum (41%). By 2006
the same species and also Xanthoria parietina, Physcia adscendens have occupied all or
nearly all squares of the six examined transects.

Among species recorded at the end of 1980th and in 2006 quantitatively predominate
the species that prefer rather acid (pH 4.1–4.8) and moderately acid (pH 4.9-5.6) substra-
tum (Table 3.14). However the species having high value of frequency [Caloplaca cerina
(Ê4), C. holocarpa (Ê5), Lecanora hagenii (Ê5), Parmelia sulcata (Ê3), Phaeophyscia
orbicularis (Ê4), P. nigricans (Ê5), Physcia adscendens (Ê4), P. stellaris (Ê3), Xanthoria
parietina (Ê4)], more often prefer semi-neutral or neutral substrata (tab. 6). Generally,
both times more than half of species belonged to a class frequency  < 5 % (Table 3.15).

Among epiphytic lichens of city on number of species predominate those that settle on
moderately rich with mineral elements bark of trees with very small eutrophication or on
bark rich with mineral elements or moderately covered with dust (Table 3.16). However
species with high index frequency as Lecanora hagenii (Ý4), Phaeophyscia orbicularis
(Ý4), P. nigricans (Ý4), Physcia adscendens (Ý4), Xanthoria parietina (Ý4) are character-
ized as preferring substrata  rich with elements of nutrients (Wirth, 1991).

The comparison of species by a degree of pollution tolerance shows that for the period
from 1988–1991 to 2006 there was an remarkable increase of number of species rather
more sensitive to air pollution (classes Òô3 and Òô 4) though the quota of species of a
class Òô4 in total number recorded taxa has remained almost at a former level (Table
3.17).

As noted before, the territory of the city was graded by levels of air pollution based on
results of epiphytic lichens distribution per square in 1988-1991. The similar method (num-
ber of species per square) was applied for graphic display of results received in 2006 (Fig.
3.6). The combination of squares in tansects was similar to what was used in the begin-
ning of 1990s. The same as before approach was used to colour squares – from dark
colour to light that corresponded to transition from unfavourable life conditions for li-
chens to more favourable.

The comparison with a clipping of the same transects (Fig. 3.7)) from relevant skele-
ton map from beginning of 1990s (Fig. 3.2) evidences that in the surveyed in 2006 territo-
ry the situation for lichens dramatically improved. The contour of skeleton map legend
“lichen desert” has disappeared and contour “more than 20 species” appeared. By one
third decreased the quota of contour “2–5 species”, more than in 2 times increased the
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quota of contour “6–10 species “ and more than in 8 times the quota of contour “11–20
species” (Table 3.19). By 2006 the number of epiphytic lichen species has increased in all
surveyed squares 1 � 1 km, in the central part of city as well as in her peripheral parts. It
allows us to make a conclusion that in comparison with the beginning of 1990s conditions
of life for a number of lichen species were improved. It is expressed not only in increase
of number of species per unit of the area, but also in increase of index frequency in the
areas under study for the representatives Caloplaca cerina, Candelariella vitellina, Phaeo-
physcia orbicularis, Physcia stellaris, Scoliciosporum chlorococcum, Xanthoria parieti-
na and some other species, at that the thalli Phaeophyscia orbicularis covered significant
surfaces of trunks of trees quite often.

Predominant in ecology anthropocentrism when the human is separated from a nature
and his activities are considered as external to natural processes, puts before the research-
er analyzing biological objects data collected in one place but in different years, addition-
al task that is a necessity to separate changes connected to natural processes, from those
caused by activities of a people, including environmental pollution.

As it is known, in natural communities takes place the continuous process of their
development which is caused as interrelation of organisms with each other and with envi-
ronment changed by them that usually name succession, and influence external in relation
to community of the factors including activity of a man named as exogenous changes
(Rabotnov, 1983). The established changes of lichen species composition and communi-
ties formed by them, which have occurred for a known interval of time, undoubtedly, are
a consequence of the both.

Also it is necessary to understand clearly that the control over dynamics of lichen
species composition at monitoring of environment provides more correlation than proof
of causal connections, except for the cases when these investigations are a part of control-
lable reproducible experiments, at which those or other parameters of air quality are re-
constructed. However, such experiments are not enough, and we have to make conclu-
sions based on the published information on response of different lichen species to air
pollutants and on own experience.

These conclusions should help to separate changes connected to effect of pollutants
from a total amount of detected changes. The arsenal of methods for such separation is
limited and they are based mainly on knowledge of ecology of lichen species. Thus, it is
known that in due course there is a change of properties of substratum, for example,
linden (Tilia cordata) bark  which in young age is smooth and in mature age is striated.
Composition of lichen species living on such tree is changing accordingly.

It is necessary to take into account that to the great extent urban environment is not
natural, it has been changed or created by man, especially in large megalopolises like
Moscow. For instance, a lot of time it is difficult to separate natural from anthropogenous.
Like trees planted by city park services. On the one hand they represent natural species of
trees, on the other – most of them were cultivated in forest nurseries, and then planted in
a city.

During the time between two terms of investigation (beginning of 1990s and in 2006)
young saplings (mainly lindens and maples) planted at the end of 1980s in newly built city
suburbs (Bibirevo, Mar’ino etc.) have turned to trees. Bark in their bottom parts of trunks
turned from smooth to crack-striated. Accordingly, the probability of fastening on such
substratum of lichen diasporas has increased. And if in 1988–1991 lichens were absent or
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were submitted only by one of species on a number of the sample plots 1 � 1 km in these
areas though there were no large sources of pollution there. In 2006 lichens occurred quite
often on the same threes in these areas. More often than others was recorded the presence
of Phaeophyscia orbicularis, Physcia adscendens, P. stellaris, Scoliciosporum chloro-
coccum, Xanthoria parietina thalli . The poverty of lichen biota on recently built urban
territories was also observed in other cities, for example, in St. Petersburg (Malysheva,
2006).

In June, 2001 as a result of squally winds in northern areas of Moscow some tens of
thousand of trees were lost, and their much greater number has damaged. The majority of
them were 40–50- years poplars, birches and maples. Together with them such represen-
tatives of lichen species their trunks as Cladonia caespitica, C. digitata, Parmeliopsis
ambigua, P. hyperopta, Phaeophyscia ciliata, Physcia aipolia, Physconia grisea not de-
tected in 2006 (Table 3.11) could disapear. On the other hand, as a result of this tornado in
forests with density crown were formed extensive sites with rarefied the tree stand. That
resulted in change of a light conditions and occurrence of thalli of photophilous lichen
species on the trees, which kept in such sites. Or the species preferring more light habitats,
began to be met here more often. It is the representatives of genera Caloplaca, Candelar-
iella, Melanelia, Phaeophyscia, Physcia, Physconia, Xanthoria etc. The trunks of some
trees as a result of tornado have changed a vertical standing on inclined. It has resulted in
occurrence on them of thalli of species Cladonia and some other.

However socio-economic factors had most significant effect on modern lichen biota
composition in Moscow city. The results of investigation of lichens carried out at the end
of 1980s. reflected a state of lichen biota before catastrophic economic recession of a
beginning of 1990s. Many industrial enterprises belonged to a category of stationary sources
of air pollution of city, in middle 1990s or have either stopped the activity or considerably
lowered volumes.  Within 1990th a number of the enterprises was removed out of a city
boundaries, and on power system factories the used fuel was replaced with a natural gas.
All this has resulted in significant reduction of volume of emissions from stationary sources
– with 450 000 t in 1986 up to 81 000 t in 2005 (Table 2.1).

As a result of industrial recession in a city and adjacent regions, and also the improve-
ments of quality of air in Western Europe, from where Moscow gets air weights owing to
trans-boundary transport, in Moscow acidity of rain water has decreased - if in 1987 the
average annual value of pH of precipitation was 4.2, in 2002 – 6.25, highest for all previ-
ous period of measurement of precipitation acidity (1980–2002) on meteorological obser-
vatory of Moscow university (Yeremina, 2004). Moreover, in 2002 the acid rains (pH <
5.0) did not drop out. Up to 1991–1992 mineralization of precipitation grew and in 1991
the average annual value was 27.0 mg/l and concentration of sulphates in them was 10.9
mg/l. In 2000–2001 the average value of precipitation mineralization has made 11.8 mg/
l, and sulphates – 2.6 mg/l (Yeremina, 2004).

The number of automobiles in city has considerably increased over those years and
now exceeds 3 000 000. Accordingly, ratio between amount of emissions from stationary
and mobile sources of pollution has changed considerably – quota first was steadily re-
duced from 41% in 1986 up to 6–8% in 2001–2005 (Table 2.1). Also the structure of
polluting substances in emissions has changed. If in 1980 among pollutants prevailed COx

(60 % from total emissions), NOx (14%), hydrocarbons (13%), SO2 (9%), now the atmo-
spheric air of city is most polluted by NOx (42%), benzapilene, ammonia, formaldehyde.
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The tendency to noticeable growth of concentration of hydrocarbons, NO2 and NO, NH3,
and chloride hydrogen is observed. The growth of concentration on first three parameters
is connected with emissions from vehicles. Thus, the amount of sulphur dioxide among
air pollutants of city has decreased but considerably has increased amount of compounds
of nitrogen in the form of ammonia and oxides.

However it is very difficult to discuss nitrogen and its compounds as pollutants of
environment, because this element is the main component of an atmosphere (more than 3/
4 of its volume). It is included into structure of all organic substances and participates in
all vital processes. Only the cyanobacterial lichen species are capable to fix nitrogen mo-
lecular in the atmosphere and transform it into the form suitable for use. Such species are
not found on trees in Moscow yet. However it is known, that the optimum of fixing of
nitrogen at these species occurs at value of  ðÍ > 5, i.e. by neutral or alkaline conditions
(Shapiro, 1986, 1996).

One of sources of nitrogen ammonium NH4
+ is absorbed  by lichens passively (Dahl-

man et al., 2004), but rates uptake is large as this cation is adhesion to the negatively
charged cell walls (Brown et al., 1994). However high concentration of ammonium can
suppress development even of nitrophytes also. Thus the experiment with Xanthoria pari-
etina which is common nitrophytic lichen species for Moscow city has shown that the
long treatment of this species thalli by NH4Cl in concentration 0.69Ì resulted in irrevers-
ible negative changes both mycobiont and photobiont. At concentration 0.35Ì NH4Cl at
first there was a suppression of activity of both components, but then observed recovery
up to former levels of activity both fungi and green algae, and the restoration of algae
activity was more faster than fungi. It has given the basis to the authors of research to
make a conclusion that photobiont of this lichens is better adapted to high levels of nitro-
gen in environment (Gaio-Oliveira et al., 2004).

Ammonia and nitric oxide are considered as primary pollutants among compounds of
nitrogen. Ammonia neutralizes SO2 in the form SO4

2-  partially to NH4HSO4 or fully to
(NH4)2SO4, and nitric oxide is readily oxidized by ozone to NO2 (Seaward, 2004). Further of
products of oxidation of nitrogen oxides (NOx) of an atmosphere are formed secondary
pollutants and chemical compounds, in gaseous or aerosol state. Ammonia NH3 is emitted
by a large number of sources such as volatilization from animal waste and synthetic fertil-
izers, biomass burning, losses from soils under native vegetation and agricultural crops,
etc (Krupa, 2003). Its exchange with an atmosphere is similar to an exchange of CO2, in
which the compensation point  determines the concentration, at which the clean exchange
does not occur. This compensation point is exceeded in conditions of modern agriculture
both animal husbandry and ammonia is deposites and accumulates (Krupa, 2003).Be-
cause they will be carried out the actions on reduction of emissions SO2 and NOx in an
atmosphere, the ammonia NH3 becomes the important agent of environment eutrophica-
tion and actually its hypertrophication. Now last term describes processes of enrichment
of lichen habitats by nutrients more adequately (Seaward, 2004).

The increase of eutrophication of lichen habitats in Moscow city descend from the
local sources (emissions of a vehicle, road and building dust etc.). About locality of eutroph-
ication sources of habitats evidence the data to reduction of concentration of nitrogen
compounds as ammonium NH4

+ or ammonium nitrate NO3
–  in rain water. For example, in

1992 concentration of ammonium in precipitation was 1.69 mg/l and in 2001 – 0.45 mg/l
(Yeremina, 2004).
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As a result of decrease of threshold value of acid pollution of habitats and the increas-
es of a alkaline pollution share in the territory of the city the representatives of the rather
large number of lichen species adapted to moderately acid substratum were reestablished
and also there was an expansion of nitrophytic species (Caloplaca cerina, C. holocarpa,
Lecanora hagenii, Phaeophyscia orbicularis, Physcia adscendens, P. stellaris, Xanthoria
parietina etc.) on all territory.

The expansion is recorded at species Scoliciosporum chlorococcum also which con-
sidered as toxitolerante acidophyt (Ahti, Vitikainen, 1974; Wirth, 1991). This species ear-
lier occured in city quite often also. In 2006 this lichens were recorded in all surveyed 336
squares 1� 1 km to six transects whereas in 1988–1991 index frequency of this species on
same òðàíñåêòàõ was 41% (Table 3.11). Probably, it is necessary to reconsider recogni-
tion of this species as acidophytic because in Great Britain it already refer to nitrophytes
(Wolseley, James, 2002). The abundance of species Hypogymnia physodes (Ê2), Lecano-
ra varia (Ê2), Lepraria incana (Ê2) etc. has increased also. They are common for rather
acid substratum. Probably, for these species earlier there was a threshold level of acid
pollution, which was decreased and that has allowed them to appear in a number of the
urban sites not populated with them earlier.

The changes revealed in Moscow correspond to the tendency of lichens behaviour in
the large cities of Europe from the end 1970th – beginning 1980th (Kandler, Poelt, 1984;
Hawksworth, McManus, 1989). It was the reaction of lichens on the Acts on air clean
entered in some countries. The recolonization of some sensitive to sulfur dioxide species
in composition of local lichen biotas was observed in connection with reduction of pollu-
tion of an atmosphere by this compound. Later have found out that a significant role in
composition of formed biotas, and not only urban, began to play the nitrophytic lichen
species (van Dobben, 1993; van Herk, 1999; Purvis et al., 2003; Wolseley et al., 2006;
Isocrono et al., 2007). Expansion of nitrophytic species of epiphytic lichens connect they
with reduction of levels of sulfur dioxide in surface air and with high values of pH of tree
bark because of pollution by a dust of a various origin (roadside, building, coal), ashes
and soot, ammonia, of nitrogen oxides (van Dobben, de Bakker, 1996; van Herk et al.,
2003).

For example, in two towns of Giessen land (Germany) from 1985 To 2005 the concen-
tration of sulfur dioxide in air has decreased almost by ten times, and the value of pH  of
bark of a linden has increased from 2.9–3.1 in 1985 till 5.9–6.3 in 2005, at a poplar - from
4.6–3.8. till 5.6–5.7. The number of epiphytic lichen species in these towns for the same
period has increased from 11–21 till 49-52 (Kirschbaum et al., 2006). A wide distribution
and abundance nitrophytic lichens  is also explained by global warming (van Herk et al.,
2002).

It is possible to explain an expansion of a number of nitrophytic species (Phaeophys-
cia orbicularis, P. nigricans, Physcia adscendens etc.) on all surveyed in 2006 territory of
Moscow by the fact that  in these species prevails a vegetative reproduction. Most fre-
quently occurring species Phaeophyscia orbicularis, the indicator of environment hyper-
trophication in Western Europe (Seaward, 2004), forms huge number soredia sometimes
covering all surface of thallus. These vegetative propagules are easily separated from
thallus and are distributed by a wind or rain water, streaming  down on a trunk. The fall
into of bark roughness or being adhered to a layer of a dust, they quickly transform in
thalli. Quite often on one trunk of a tree it is possible to count tens and hundreds thalli of
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this species. Frequently they grow together, and then practically it is impossible to sepa-
rate one thallus from another.

In the beginning 1990th these species were recorded in the greatest number of squares
1 � 1 km (43%) that evidenced the high eutrophication of habitats. But those years within
the limits of these squares it thalli occured much less often and the covering by them of
trunks of trees was small. In 2006 abundance of  species on the sampling units was high,
and the covering of trunks of trees up to height 2.5 m sometimes amounted to 30 %. The
presence at city has increased of Parmelia sulcata also, species which distinguished by
wide ecological amplitude but also distributing by soredia.

However in Moscow has increased the index frequency for the species at which sore-
dia and isidia is not present, and they are distributed by spores. It is the representatives
Caloplaca, Candelariella, Lecanora, Physcia stellaris, Xanthoria parietina etc. It is pos-
sible that it is connected that them mycobionts can form thalli with the representatives of
different species of green algae. For example, the fungi Xanthoria parietina uses for for-
mation of thallus the representatives of three species of green algae Trebouxia – T. arbo-
ricola, T. decolorans, T. irregularis (Golubkova, 1993). Also is established that this spe-
cies are adapted to high, and low concentration of  nitrogen compounds as well. In Portu-
gal the concentration of nitrogen in thalli of this species collected in 13 various habitats,
varied from 11 up to 43 mg/g dw (Gaio-Oliveira et al., 2005) whereas it is common at
lichens with green algae as photobiont this parameter makes < 20 ìã/ã (Palmqvist et al.,
2002). Thus, in Moscow the presence at lichens propagules for vegetative reproduction
does not give the special advantage to colonization new sites above species at which such
adaptations are absent.

However first, usually occur more often and cover more significant surfaces of sub-
stratum within the limits of the sampling units. Probably it is connected to the features of
distribution and attaching of lichen diaspores. They depend as on amount and quality
produced propagules and the suitability for attaching sites where these propagules fall.
For epiphytic lichens Lobaria pulmonaria with vegetative propagules (soredia) in forests
of Sweden was established that for its distribution on the large distances (up to 75 ì)
means amount of produced diaspores, and for attaching near to parent thallus is important
the presence of suitable conditions on substratum where they have fall (Ockinger et al.,
2005). Extrapolating this data to results received in Moscow it is possible to assume that
occurring everywhere and quite often abundant presence of Phaeophyscia orbicularis
thalli on trees of city is connected to the fact that these species produce vast amount of
vegetative propagules spreading by a wind and water on many tens of meters. Thalli of
Xanthoria parietina, as a rule, are fertile, i.e. with apotecia from which spores from time
to time are thrown out. But their number considerably concedes to amount of soredia P.
orbicularis. Besides in habitats where these spores have fall there should be suitable spe-
cies of green algae that was generated thallus. Therefore abundance X. parietina in Mos-
cow is rather insignificant.

As it was earlier noted, the increase of frequency in city for the compared period of the
representatives of highly tolerant against pollution species Scoliciosporum chlorococcum
considered as acidophyte – in 2006 it was recorded in all surveyed 336 squares 1 � 1 km
to six transects whereas in 1988–1991 the index of frequency for this species on same
transects was 41% (Table 3.11). In cities of Europe with decrease of levels of acid pollu-
tion and increase alkaline recorded they at similar on stability to pollution acidophytic
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species Lecanora conizaeoides its digression (Bates et al., 2001; Purvis et al., 2003; Kir-
schbaum et al., 2006). In Moscow city Scoliciosporum chlorococcum considerably has
expanded the presence that puts under doubt it’s belonging  to the group of acidophytes.
But, probably, the levels of acid pollution all still high, and not enough time has passed for
nitrophytic species to replace these lichens.

I tried to establish when settling of lichens in sites where they were absent earlier
began in Moscow. For this purpose on sites where at the end of 1980th - beginning 1990th

lichens did not occurred, in the autumn of 2006 by me were carried out measurements of
diameters of thalli of frequently occurred lichens Phaeophyscia orbicularis (Table 4.1),
Physcia stellaris (Table 4.2), Xanthoria parietina (Table 4.3). The measurements were
carried out in the area of the Crimean embarkment (city centre), on the Andropov pro-
spectus at Kashira highway, in the Kustanay street (southeast of city), in area Mar’ino
(southeast of city), on Rossoshanskaya street (south of city), in area Bibirevo (north of
city). On each of these sites were selected 100 trees with lichens on which I measured
diameters of largest thalli on the given trunk

This data gives the basis to believe, that the settling by lichens in various areas of city
took place at different times. In our case it is possible to note that in peripheral parts of city
in the most “young” area Mar’ino the lichens have appeared later than in areas which are
built up earlier. Approximately at the same time as in Ìàðüèíî, the settling by lichens in
city center also began. The colonization of sites where the lichens were absent before
probably has proceeded cyclically.

At first there were fixed isolated individuals of separate species nowadays submitted
largest thalli on the sizes. A bit later these individuals were capable to generate diaspores
which were distributed in immediate proximity from a place of attaching of the primary
arrivals. It needed some years, after which there was an attaching of the representatives of
species on the next trees, fast increase of number of individuals, to what the evidence is
the increased amounts of thalli with smaller values of diameters. A bit later, probably,
there will come some stabilization as species composition and number of individuals.

The diameter of thalli of the measured lichen species on the average for one year is
increased by 2-3 mm. It is possible to believe, that active colonization by epiphytic lichens
of the urban habitats where they were absent in the beginning 1990th  began approximate-
ly in four – five years after 1992–1993 when began to be reduced of pressure of acid
pollution of environment. This assumption is confirmed also by(with) the data À.V. Psh-
chelkin (1998à, 1998b) which in second half 1990th  recorded presence of some lichen
species on sites where they were absent at the end of 1980th

However at predicting possible future changes it is necessary to consider that even if
absolutely to stop receipt in an atmosphere anthropogenous SO2 and NOx, and the level of
ammonia NH3 will not increase, that is doubtful as its source is the animal industries and
in this case value of pH of precipitation will be about 5.0 (Yeremina, 2004). Accordingly
trophication of epiphytes habitats will be increased because of the mineral and organic
dust deposited on trunks and branches of trees, and also of ammonia, which increases the
contents of nitrogen in substratum and reduces acidity of last. The rain water, in itself
already practically neutral, at stream on a trunk of a tree will be enriched by various
elements which partially will get in lichen thalli. The species of neutral and eutrophic
environment will receive advantage before acidophytes and number of species last and
also abundance can decrease. In Moscow while there is a process of introduction of spe-
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cies considered as acidophytes and their abundance is insignificant, and also take place
expansion of group of nitrophytic lichens which are abundant and occur everywhere.

The previous period of lichens use as indicators of air pollution in cities and industrial
areas passed in conditions of acid pollution of environment mainly by sulfur dioxide to
which the lichens reacted rather sensitively. Nowadays quota of SO2 in pollution has de-
creased. However amount of nitrogen compounds arrival in the environment has increased.
There is a question, whether the lichens can represent themselves in new conditions as
reliable indicators of air pollution? Or it will be possible to determine on them a degree of
habitats eutrophication? Probably the recent and future studies will give the answers on
these questions.

In his previous publications author (Biazrov, 1996, 2002, 2005) called to not overesti-
mate a role of lichens as bioindicators of environment conditions. The empirically estab-
lished indexes and the correlations with concentration of number of xenobiotics have
local importance, and it is not always possible to extrapolate rules established in England
or the Alpes on the European part of Russia. A little is still known about influence of one
phytotoxicants at presence of others in the environment or about transformation of the
toxicants under environmental effects. For example the emission of organic compounds
can be formed by 16–20 products of transformation, among which there can be more toxic
and dangerous, than an initial substance (Malysheva, 1997).

For instance, motors of modern automobiles throw out many organic compounds as
benzene, toluene, phenol which as a result of active chemical interactions can quickly turn
into substances more toxic than initial. Therefore results of experiments in controllable
conditions of laboratories do not always reflect processes occurring in concrete habitats
of lichens. In general moderate skepticism and realistic estimation of qualities are suitable
at planning, realization and generalization of materials on use of lichens as bioindicators.
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Óêàçàòåëü ëàòèíñêèõ íàçâàíèé òàêñîíîâ, óïîìÿíóòûõ â òåêñòå

Íàçâàíèå òàêñîíà  ñòð.

Acarospora gwynnii 27
Acer negundo 38
Alectoria implexa 48
A. sarmentosa ssp. sarmentosa 98
Alnus glutinosa 23
A. incana 23
Amandinea punctata 48, 71, 80, 91
Anaptychia ciliaris 48, 71
Arthonia didyma 98
A. leucopellaena 98
A. patellulata 101
A. vinosa 98
Arthopyrenia cinereopruinosa 98
Arthrosporum populorum 71, 80, 91, 102
Ascomycota 16, 20
Asterochloris 21
Bacidia beckhausii 101
B. igniarii 98
B. phacodes 71
Baeomyces roseus 49, 53
Basidiomycota 16, 20
Betula 30
B. verrucosa 23
Biatora epixanthoidiza  98
B. fusca  50
B. helvola  80, 82, 91
B. sanguineoatra 50
B. sphaeroides 98
B. symmicta 49
B. uliginosa 50
Biatorella moriformis 49
Bryoria 53
B. capillaris 98
B. fuscescens 71, 73, 91, 95
B. implexa 48, 71
B. lanestris 98
B. nadvornikiana 98
Buellia alboatra 101
B. disciformis 50, 102
B. frigida  27
B. geophila 103
B. grisea  27
B. punctata 48
B. schaereri 98
Calicium abietinum 71, 91
C. adaequatum 98

Caloplaca 103, 106, 118, 121
C. cerina 48, 52, 57, 71, 75, 76, 80, 82, 85, 88,
                91, 105, 111, 116, 117, 120
C. citrina 48, 51, 52, 71
C. decipiens 71, 91
C. ferruginea 71, 92
C. flavorubescens 71, 92
C. holocarpa  48, 52, 57, 71, 76, 80, 85, 91,
                       105, 116, 120
C. lactea 71, 91
C. pyracea 48
C. saxicola 71
Candelaria concolor  48, 71
Candelariella 103, 106, 118, 121
C. aurella 71, 91, 95
C. vitellina 48, 52, 57, 71, 76, 80, 82, 88, 89, 91,
                  95, 111, 116, 117
C. vitellina var. xanthostigma 48
C. xanthostigma 48, 71, 80, 91
Carbonea vorticosa  27
Catinaria atropurpurea  98, 101
Cavernularia hultenii  98
Cetraria 37
C. glauca 50
C. islandica 34, 35, 36, 48, 53, 71, 73, 97
C. pinastri 49
C. sepincola 52, 57, 71, 80, 91
Cetrelia olivetorum  48, 71
Chaenotheca chlorella  98
Ch. chrysocephala  98
Ch. ferruginea 71, 91
Ch. furfuracea  50
Ch. gracillima  98
Ch. laevigata 98
Ch. phaeocephala  98
Ch. stemonea 50
Ch. subroscida 98
Chaenothecopsis nana  98
C. viridialba 98
Chrysothrix candelaris 72, 80, 92
Cladina 29, 37, 53
C. arbuscula 48, 72, 73, 97
C. mitis 34, 35, 36, 38
C. portentosa 48, 72
C. rangiferina 29, 34, 35, 36, 48, 72
C. stellaris 34, 35, 36, 50, 72, 73
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Cladonia 29, 103, 118
C. bacillaris 48
C. botrytes  50, 72, 73, 92, 95
C. caespitica  52, 57, 72, 80, 92, 103, 118
C. cariosa 48, 51, 52, 53, 72, 73
C. cenotea 34, 801, 82, 92
C. cervicornis ssp. verticillata  34
C. chlorophaea 48, 52, 58, 72, 80, 92
C. coccifera  50
C. coniocraea 48, 52, 57, 72, 80, 92
C. cornutoradiata f. cornutoradiata 48
C. digitata  50, 52, 58, 72, 80, 92, 103, 118
C. fimbriata 48, 52, 58, 72, 80, 92
C. foliacea 35, 50, 72
C. furcata  50, 72, 73, 90, 92, 95
C. glauca 80, 82, 92
C. gracilis 34, 35, 36
C. impexa ssp. spumosa 48
C. macilenta 51, 73, 80, 92, 95
C. macilenta ssp. macilenta 48, 72
C. ochrochlora 52, 58, 72, 80, 92
Ñ. parasitica  48, 72, 92, 98
C. pityrea  48
C. pocillum 26
C. pyxidata 35, 48, 51, 72, 92
C. ramulosa  48, 72, 80, 92, 95
C. rangiferina  48
C. rei 72, 92, 95
C. silvatica  48
C. squamosa  48, 72, 80, 92
C. stellaris 50
C. subulata  48, 51, 72, 80, 92
C. turgida  48, 72, 73
C. uncialis 34, 35, 36
Cliostomum griffithii 102
Collema 19
C. curtisporum  98
C. flaccidum  98
C. fragrans  98
C. furfuraceum  98
C. nigrescens  98
C. occultatum  98
Colobanthus quitensis 33
Coniocybe furfuracea  50
Conotrema 16, 17
C. populorum  98
Cora pavonia  38
Cybebe gracilenta  98
Cyphelium inquinans  98
C. karelicum  98
C. pinicola  98

C. tigillare  98
Dactylonema glomeratum  38
Degelia plumbea  98
Deschampsia antarctica 33
Deuteromycota 16, 20
Dibaes baeomyces 48, 53, 72
Dimerella lutea  98
D. pineti  98
Diploschistes muscorum 72
Enterographa crassa 98
Evernia divaricata 98
E. furfuracea 50
E. mesomorpha 72, 73, 92, 95, 98
E. prunastri  49, 52, 53, 55, 58, 72, 73, 80, 82,
                     92, 95, 99, 115
Flavoparmelia caperata  49, 72
Fraxinus 30
Gleocapsa 19
Glomeromycota 18
Graphis scrpta  52, 53, 55, 58, 72, 92
Gyalecta sp. 72, 90, 92
Heterodermis speciosa  99
Hypocenomyce friesii  72, 99
H. scalaris  52, 57, 72, 80, 92
Hypogymnia austerodes  99
H. bitteri  99
H. physodes 24, 27, 31, 49, 51, 52, 57, 63, 69,
   70, 72, 75, 76, 80, 92, 95, 101, 102, 105, 120
H. tubulosa 72, 73, 92, 95
H. vittata 99
Klebshormidium crenulatum 102
Lecanactis premnea 99
Lecania dubitans 49, 72, 80, 92
L. dimera 49
L. fuscella 80, 82, 93
Lecanora  63, 106, 121
L. albella  49, 72
L. albelula  49, 101
L. allophana  49, 52, 57, 72, 93, 101
L. carpinea  49, 72, 80, 82
L. chlarotera  72, 93
L. conizaeoides  72, 93, 107, 122
L. crenulata  72
L. dispersa  72, 93
L. glaucella  49
L. hagenii  52, 57, 72, 75, 76, 80, 82, 85, 89, 93,
                 105, 111, 116, 120
L. intumescens 49, 72
L. muralis 51, 52, 72, 73, 93, 95
L. ochrococca  99
L. pallida var. cinerella  49
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L. phaeostigma 72
L. pinastri  50
L. piniperda 49, 52, 57, 72, 80, 93
L. pulicaris  50, 80, 82, 93
L. rugosella  49, 72
L. cfr. saepimentorum  72
L. saligna 72, 93
L. symmicta 33, 49, 52, 58, 72, 80, 93
L. umbrina  49, 51, 52, 72
L. varia 52, 57, 72, 75, 76, 80, 89, 93, 105, 120
Lecanora sp. 89
Lecidea canciformis 27
L. erythrophaea 52, 57, 72, 81, 93
L. glomerulosa  49
L. sphaerella  72, 93
L. symmicta 49
Lecidea sp. 72
Lecidella elaeochroma  34, 32, 33, 39, 75, 76,
                                       81, 102
L. euphorea 49, 52, 57, 72, 93
Lepraria  20, 25
L.aeruginosa 49
L. incana  49, 52, 57, 72, 81, 93, 102, 105, 120
L. lobificans  81, 82, 93
Leptogium teretiusculum  99
Lithographa flexella  99
Lobaria  97
L. amplissima  99
L. pulmonaria  50, 72, 99, 106, 121
L. virens  99
Loxospora elatinum  99
Maronea constans  81, 82, 93
Melanelia 103, 118
Melanelia elegantula  81, 82, 93
M. exasperata  52, 55, 58, 72, 81, 93
M. exasperatula 50, 52, 57, 72, 81, 93
M. olivacea  49, 72, 81, 93
M. subargentifera  81, 82, 93
M. subaurifera  50
Micarea globulosella  99
Micarea lignaria  81, 82, 93
Microcalicium ahlneri  99
M. arenarium  99
Mycobilimbia hypnorum  50
M. tetramera  101
Mycoblastus affinis  99
Nephroma arcticum 36, 37
N. laevigatum  99
Nostoc 19
Opegrapha  63
O. atra  52, 58, 72, 81, 93, 102

O. diaphora  49
O. lyncea  99
O. pulicaris  102
O. rufescens  52, 58, 72, 81, 93
O. varia 49, 72
Pachyphiale carneola  99
Pannaria conoplea  99
P. mediterranea  99
Parmelia caperata  49
P. cetrarioides  48
P. exasperatula  50
P. olivacea  49
P. papulosa  50
P. saxatilis  49, 72
P. scortea  49
P. subaurifera  50
P. submontana  38
P. sulcata 33, 38, 49, 52, 53, 57, 63, 72, 75, 76,
81, 82, 85, 89, 93, 95, 101, 106, 111, 116, 121
P. tiliacea  49
Parmeliella triptophylla  99
Parmelina tiliacea  49, 72
Parmeliopsis ambigua  49, 52, 58, 72, 73, 81,
                                       93, 95, 103, 118
P. hyperopta  49, 52, 58, 72, 81, 94, 103, 118
Parmotrema crinita 99
Peltigera  28, 53
P. aphthosa 50
P. aphthosa  f. variolosa  49
P. canina  36, 37, 49, 72, 73, 94, 95
P.canina  f. subcanina  49
P. collina  99
P. didactyla  49, 72
P. horizontalis  99
P. leucophlebia  49, 72
P. malacea  50, 72
P. polydactyla  49, 72
P. praetextata  49, 72
P. rufescens  49, 72, 73, 94, 95
P. spuria f. spuria  49
P. venosa  49, 72
Peltula  19
Pertusaria albescens  49, 72, 81, 94, 102
P. coccodes 101
P. globulifera  49
P. leioplaca  81, 82, 94, 102
P. pupillaris 99
Phaeocalicium populneum  99
P. praecedans  99
Phaeophyscia 103, 118
P. ciliata  49, 52, 57, 72, 81, 94, 103, 118
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P. nigricans  52, 57, 72, 76, 81, 82, 85, 89, 94,
                     105, 111, 116, 120
P. orbicularis 49, 52, 53, 57, 59, 72, 75, 76, 81,
  82, 84, 85, 88, 89, 94, 95, 102, 105, 106, 107,
  108, 111, 112, 116, 117, 118, 120, 121, 122
P. sciastra  81, 82, 85, 94, 105
Phlyctis argena  72, 94
Physcia 38, 104, 118
P. adscendens  72, 75, 76, 81, 82, 84, 85, 89, 94,
                       102, 105, 111, 116, 118, 120
P. aipolia  49, 52, 57, 72, 81, 94, 103, 118
P. caesia  52, 57, 72, 94
P. ciliata 49
P. dubia  49, 72, 81
P. grisea  49
P. hispida 49
P. pulverulacea var. leucoleptes f. isidiosa 50
P. pulverulenta  49
P. stellaris  49, 52, 53, 57, 59, 72, 75, 76, 81, 83,
84, 85, 88, 89, 94, 95, 102, 105, 106, 107, 108,
111, 116, 117, 118, 120, 121, 122
P. tenella  49, 72, 75, 76, 81, 94
P. tribacia 49, 52, 57, 72, 81, 89, 94
P. teretiuscula 49
P. virella  49
Physconia  103, 118
P. detersa  72, 94
P. distorta  49, 72, 75, 76, 81, 94
P.enteroxantha 50, 72, 94
P. grisea  49, 52, 57, 72, 81, 94, 103, 118
Picea  30
P. abies 23
Pinus  30
P. sylvestris  23
Placyntiella uliginosa  50
Platismatia glauca  50
P. norvegica  99
Poa annua  33
Populus tremula 16, 23
Porina leptalea  99
Pseudevernia furfuracea  50
Punctelia ruddenda  99
Pyrenula nitida  99
Pyrrhospora cinnabarina  99
P. elabens  99, 101
Quercus robur 23
Q. suber 30
Ramalina dilacerata  99
R. farinacea  50, 72, 74, 81, 82, 94, 95, 99, 115
R. menziesii  31
R. pollinaria  49, 72, 81, 82,  94, 115

R. thrausta  99
Rhizocarpon geographicum  114
Rhizoplaca melanophthalma  27
Rinodina isidioides  99
R. pyrina  72, 81, 94
R. septentrionalis 72
R. sophodes 72, 94
Salix sp. 23
Sarcogyne privigna  27
Schismatomma pericleum  99
Sclerophora coniophaea  99
Scoliciosporum chlorococcum  52, 57, 63, 72,
      75, 76, 81, 82, 84, 88, 89, 94, 95, 102, 106,
      107, 111, 116, 117, 118, 120, 121, 122
Scytonema 19
Sorbus aucuparia 23
Squamarina  20
Stenocybe septata 99
Stereocaulaceae  20
Stereocaulon  20
S. tomentosum 49, 72
Sticta limbata  99
S. pulmonacea  50
S. sylvatica  99
Stictidaceae 16, 18
Stictis 16, 17
Strangospora moriformis  49, 72
S. pinicola  81, 82, 94
Thelopsis rubella  99
Thelotrema lepadinum  99
Tilia  30
T. cordata  23, 117
Trapeliopsis granulosa  72, 81, 95
Trebouxia  19, 28 , 106, 121
T. arboricola  106, 121
T. decolorans  106, 121
T. irregularis  106, 121
Trentepohlia  19
Tuckermanopsis chlorophylla  52, 58, 72, 81, 95
Usnea  53
U. comosa ssp. similes  50
U. extensa  99
U. florida  50, 72
U. glabrescens  50, 72
U. hirta  49, 72, 74, 95,  96
U. subfloridana  50
Verrucaria cfr. calciseda  72
V. muralis  72, 95
V. nigrescens 72, 95
Vulpicida juniperinus  99
V. pinastri  49, 52, 58, 72, 82, 95, 102
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Winfrenatia reticulate  18
Xanthoria 103, 118
X. candelaria  49, 72, 82, 95
X. elegans  114
X. fallax 52, 57, 72, 95

X. lychnea  49
X. parietina 25, 49, 52, 57, 72, 75, 76, 82, 84, 85,
    88, 89, 95, 102, 105, 106, 107, 109, 111, 112,
    116, 117, 118, 120, 121, 122
X. polycarpa  49, 52, 57, 72, 82, 95.


