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Íà òåððèòîðèè ã. Ãîìåëÿ îáíàðóæåíî 47 âèäîâ ëèñòîâàòûõ è êóñòèñòûõ ýïè-
ôèòíûõ ëèøàéíèêîâ, îòíîñÿùèõñÿ ê 21 ðîäó, 7 ñåìåéñòâàì; èçó÷åíû îñîáåííî-
ñòè èõ ðàñïðîñòðàíåíèÿ. Îáíàðóæåíî îòñóòñòâèå êîððåëÿöèè ìåæäó êîëè÷åñòâîì
âèäîâ ëèøàéíèêîâ íà äåðåâå è åãî äèàìåòðîì. Âèäîâîé ñîñòàâ ëèøàéíèêîâ ðàç-
ëè÷íûõ âèäîâ äåðåâüåâ â ãîðîäñêèõ óñëîâèÿõ îòëè÷àåòñÿ. Âûäåëåíû ãðóïïû ôî-
ðîôèòîâ, õàðàêòåðèçóþùèåñÿ ñïåöèôè÷åñêèì ñîñòàâîì ëèøàéíèêîâ. Îïðåäåëå-
íû çíà÷åíèÿ pH êîðêè 11 âèäîâ äåðåâüåâ íà òåððèòîðèè ã. Ãîìåëÿ, âûäåëåíû 3
ãðóïïû ôîðîôèòîâ ïî êèñëîòíîñòè êîðêè. Ãðóïïó ôîðîôèòîâ ñ pH êîðêè 6.0�8.0
êîëîíèçèðóþò Physconia sp.; êîðêà ñ pH 4.5�6.5 ÿâëÿåòñÿ ïîäõîäÿùèì ñóáñòðà-
òîì äëÿ áîëüøèíñòâà âèäîâ ëèøàéíèêîâ; ãðóïïó ñ pH 4.0�5.5 èçáèðàþò â êà÷å-
ñòâå ñóáñòðàòà Hypogymnia physodes, Evernia prunastri, Melanohalea exasperatula.
Ïîêàçàíî, ÷òî âèäîâîé ñîñòàâ ëèøàéíèêîâ íà ñòâîëå äåðåâà çàâèñèò îò çíà÷åíèÿ
êèñëîòíîñòè åãî êîðêè.

Êëþ÷åâûå ñëîâà: Ãîìåëü, ëèøàéíèêè, ñóáñòðàò, êîðêà, êèñëîòíîñòü, ýêîëî-
ãèÿ, ìîíèòîðèíã.

47 lichen species of 21 genera and 7 families are determined in the town of Gomel.
Some features of their distribution in Gomel were studied. No correlation has been
found between the number of lichen species on a tree and its trunk diameter. Different
tree species were found to have different sets of lichen species. Bark pH values were
defined for 11 tree species in Gomel. Three groups of tree species have been
distinguished by bark pH. The first group includes Acer negundo with the bark pH =
7.17, Populus balsamifera � 6.66, and P. nigra � 6.63; the second one: Acer
platanoides � pH = 6.12, Fraxinus excelsior � 5.77, Tilia cordata � 5.53; the third:
Aesculus hippocastanum � pH = 4.95, Betula pubescens � 4.89, B. pendula � 4.88,
Quercus robur � 4.79, Acer saccharinum � 4.74. Certain species of lichens are
confined to these groups: Physconia sp. colonizes trees of the first group (pH 6.0�8.0);
Hypogymnia physodes, Evernia prunastri, Melanohalea exasperatula grow on trees
of the third group (pH 4.0�5.5); trees of the second group (pH 4.5�6.5) provide a
suitable substrate for the most lichen species.

Keywords: Gomel, lichens, substratum, bark, acidity, ecology, monitoring.
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Î ïðè÷èíàõ èñ÷åçíîâåíèÿ ëèøàéíèêîâ â ãîðîäàõ â ëèòåðàòóðå
âûñêàçàíû ðàçëè÷íûå ìíåíèÿ. Áîëüøèíñòâî èññëåäîâàòåëåé, íà÷èíàÿ
ñ W. Nylander (1866), ïðèçíàâàëè, ÷òî îñíîâíîé ïðè÷èíîé ÿâëÿåòñÿ
çàãðÿçíåíèå âîçäóõà. Ðàçâèòèå èíñòðóìåíòàëüíûõ ìåòîäîâ ìîíèòî-
ðèíãà ïðèçåìíûõ ñëîåâ âîçäóõà ïîçâîëèëî èäåíòèôèöèðîâàòü âåùå-
ñòâà, ëèìèòèðóþùèå ðàçâèòèå ëèøàéíèêîâ. Ïðèçíàåòñÿ, ÷òî íàèáîëü-
øåå îòðèöàòåëüíîå âîçäåéñòâèå íà ëèøàéíèêè îêàçûâàåò äèîêñèä
ñåðû (LeBlanc, Rao, 1966; Nash, 1973; Lerond, 1975; è äð.).

Ïîìèìî ïðÿìîãî âîçäåéñòâèÿ àòìîñôåðíûõ ïîëëþòàíòîâ íà òàë-
ëîìû ëèøàéíèêîâ, èìåþò ìåñòî è îïîñðåäîâàííûå ìåõàíèçìû. Â
ïðèñóòñòâèè âëàãè êèñëîòíûå îêñèäû ïðåâðàùàþòñÿ â êèñëîòû, âû-
çûâàþùèå çàêèñëåíèå ñóáñòðàòîâ, íà êîòîðûõ ðàñòóò ëèøàéíèêè
(Skye, 1968; Rao, LeBlanc, 1967).

Èçìåíåíèå pH ñóáñòðàòà ïðîèñõîäèò è â ðàéîíàõ, ïîäâåðæåííûõ
âëèÿíèþ èçâåñòíÿêîâîé, ñëàíöåâîé èëè öåìåíòíîé ïûëè, âáëèçè ìàã-
íåçèòîâûõ ïðåäïðèÿòèé. Çäåñü ïðîèñõîäèò íå çàêèñëåíèå, à çàùåëà-
÷èâàíèå ñóáñòðàòà, ÷òî ïðèâîäèò ê èñ÷åçíîâåíèþ â ýòèõ ðàéîíàõ âè-
äîâ ëèøàéíèêîâ, ïðåäïî÷èòàþùèõ ñóáñòðàò ñ êèñëîé ðåàêöèåé (Pi�út,
1974; Íèëüñîí, Ìàðòèí, 1982).

Ââèäó áîëüøîãî êîëè÷åñòâà ïðîìûøëåííûõ ïðåäïðèÿòèé â ñîâðå-
ìåííûõ ãîðîäàõ è, êàê ñëåäñòâèå, ñëîæíîãî ñîñòàâà àòìîñôåðíûõ
âûáðîñîâ, áîëüøîå çíà÷åíèå èìååò ñîîòíîøåíèå è ñî÷åòàíèÿ çàãðÿç-
íÿþùèõ àòìîñôåðó âåùåñòâ (Scott et al., 1989). Êàê èíòåãðàëüíûé
ïîêàçàòåëü êîìïëåêñíîãî âîçäåéñòâèÿ âñåõ èíãðåäèåíòîâ âûáðîñîâ
òðàäèöèîííî ðàññìàòðèâàåòñÿ êèñëîòíîñòü ñóáñòðàòà ïðîèçðàñòàíèÿ
(Ïîòàøåâà, 1993).

pH êîðêè äåðåâüåâ ÿâëÿåòñÿ îäíîé èç âàæíûõ õàðàêòåðèñòèê ìå-
ñòà ïðîèçðàñòàíèÿ äëÿ ýïèôèòíûõ ëèøàéíèêîâ è èçó÷àåòñÿ ñ ñåðåäè-
íû XX âåêà (Du Rietz, 1945; Barkman, 1958; Skye, 1968) ïî íàñòîÿ-
ùåå âðåìÿ (Ñòåïàíîâà è äð., 2000). Èçâåñòíî, ÷òî ëþáîå èçìåíåíèå
êèñëîòíî-ùåëî÷íûõ ñâîéñòâ ñóáñòðàòà ïðîèçðàñòàíèÿ îòðàæàåòñÿ íà
ðàññåëåíèè ëèøàéíèêîâ (Brodo, 1961). Â ðåçóëüòàòå àíòðîïîãåííîãî
ïðåññà ëèøàéíèêè ìîãóò ïåðåõîäèòü íà íåñâîéñòâåííûå èì ñóáñòðà-
òû (Gilbert, 1971; Ìàðòèí, Íèëüñîí, 1983; Fa³tynowicz, 1992).

Â ñâÿçè ñ âûøåñêàçàííûì ïðåäñòàâëÿåòñÿ àêòóàëüíûì îöåíèòü
çíà÷åíèÿ pH êîðêè ôîðîôèòîâ è ñâÿçü ýòîãî ïàðàìåòðà ñî âñòðå÷àå-
ìîñòüþ ýïèôèòíûõ ëèøàéíèêîâ â óñëîâèÿõ ã. Ãîìåëÿ.

Ãîìåëü ðàñïîëàãàåòñÿ íà Ïîëåññêîé íèçìåííîñòè â ïîéìå ð. Ñîæ
è ÿâëÿåòñÿ âòîðûì ïî ÷èñëåííîñòè íàñåëåíèÿ ãîðîäîì â Ðåñïóáëèêå
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Áåëàðóñü � 480.4 òûñ. ÷åëîâåê (Ãîìåëü�, 1990). Â íàñòîÿùåå âðå-
ìÿ â Ãîìåëå è áëèæàéøèõ ïðèãîðîäàõ äåéñòâóåò áîëåå 100 ïðîìûø-
ëåííûõ ïðåäïðèÿòèé, ñðåäè êîòîðûõ 21 ïðåäïðèÿòèå ñ îáúåìîì âûá-
ðîñîâ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó áîëåå 100 ò/ãîä. Îñíîâíû-
ìè çàãðÿçíèòåëÿìè àòìîñôåðû ãîðîäà ÿâëÿþòñÿ ôîðìàëüäåãèä è ôå-
íîë (ñðåäíåñóòî÷íàÿ êîíöåíòðàöèÿ â âîçäóõå áîëåå 1 ÏÄÊ). Êîíöåí-
òðàöèè îêñèäà óãëåðîäà, äèîêñèäà è îêñèäà àçîòà, äèîêñèäà ñåðû â
àòìîñôåðå Ãîìåëÿ êðàéíå íèçêè (Õðàì÷åíêîâà, Áóäîâ, 2001, 2002,
2003).

Â íàñòîÿùåå âðåìÿ Ãîìåëü � ðàçâèòûé ïðîìûøëåííûé öåíòð ñ
èíòåíñèâíûì âåäåíèåì ïðèãîðîäíîãî ñåëüñêîãî õîçÿéñòâà, êðóïíûé
òðàíñïîðòíûé óçåë, íàõîäÿùèéñÿ â çîíå ñ íåâûñîêèì óðîâíåì ðàäè-
àöèîííîãî çàãðÿçíåíèÿ. Òàêèì îáðàçîì, èìååò ìåñòî ñî÷åòàíèå ðàç-
íîîáðàçíûõ ôàêòîðîâ, âîçäåéñòâóþùèõ íà æèâûå îáúåêòû.

Èçó÷åíèå âèäîâîãî ñîñòàâà ëèøàéíèêîâ ïðîâîäèëè â 2007 ã. ìàð-
øðóòíûì ìåòîäîì â ñî÷åòàíèè ñ ìåòîäîì ñåòî÷íîãî êàðòèðîâàíèÿ íà
âñåé òåððèòîðèè ã. Ãîìåëÿ â ïðåäåëàõ àäìèíèñòðàòèâíûõ ãðàíèö çà
èñêëþ÷åíèåì íîâîñòðîåê, ãäå îòñóòñòâóþò äåðåâüÿ, è òåððèòîðèé
ïðîìûøëåííûõ îáúåêòîâ, çàêðûòûõ äëÿ îñìîòðà. Òåððèòîðèÿ, ïðè-
ãîäíàÿ äëÿ èçó÷åíèÿ, áûëà ðàçäåëåíà íà 140 ïëîùàäîê èññëåäîâàíèÿ
îêîëî 0.33 êâ. êì êàæäàÿ. Êîíòóðàìè ïëîùàäîê ñëóæèëè óëèöû ãî-
ðîäà. Â ïðåäåëàõ êàæäîé ïëîùàäêè îñìàòðèâàëè ðàçíîâîçðàñòíûå
äåðåâüÿ ðàçëè÷íûõ âèäîâ. Äëÿ îïèñàíèÿ âûáèðàëè 10 äåðåâüåâ ñ íàè-
áîëåå ðàçâèòûì ïîêðîâîì ëèøàéíèêîâ, äëÿ êàæäîãî èç êîòîðûõ óñ-
òàíàâëèâàëè âèäîâîé ñîñòàâ ëèñòîâàòûõ è êóñòèñòûõ ëèøàéíèêîâ è
âèä ôîðîôèòà. Äåðåâüÿ îáñëåäîâàëè îò îñíîâàíèÿ äî âûñîòû 2.5 ì,
êàê ïðÿìîðàñòóùèå, òàê è èñêðèâëåííûå è íàêëîíåííûå, íàëè÷èå
ëèøàéíèêîâ ôèêñèðîâàëè íà âñåé âèäèìîé ïîâåðõíîñòè ñòâîëà (Áÿç-
ðîâ, 2002). Áûëî îïèñàíî 1400 äåðåâüåâ, îòíîñÿùèõñÿ ê 32 âèäàì:
Acer negundo L., A. platanoides L., A. pseudoplatanus L., A. rubrum L.,
A. saccharinum L., A. tataricum L., Aesculus hippocastanum L., Alnus
glutinosa (L.) Gaerth., Betula pendula Roth, B. pubescens Ehrh., Carpinus
betulus L., Cerasus vulgaris Mill., Fraxinus excelsior L., Juglans regia L.,
Malus domestica Borkh., Populus alba L., P. balsamifera L., P. euame-
ricana Guinier, P. nigra L., P. tremula L., Prunus avium L., P. divaricata
Ledeb., P. domestica L., Pyrus communis L., Quercus robur L., Robinia
pseudoacacia L., Salix alba L., S. caprea L., Sorbus aucuparia L.,
S. torminalis (L.) Crantz, Tilia cordata Mill., Ulmus glabra Huds. (Àí-
òèïîâ, Ãóíÿæåíêî, 1994).
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Îïðåäåëåíèå ëèøàéíèêîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ìîðôîëî-
ãè÷åñêîãî, àíàòîìè÷åñêîãî è áèîõèìè÷åñêîãî ìåòîäîâ ñ ïîìîùüþ
ìèêðîñêîïîâ ÌÁÑ-1 è Nikon Eclipse 80i è îïðåäåëèòåëüíûõ êëþ÷åé
(Îïðåäåëèòåëü�, 1971, 1978, 1996, 2004; Ãîðáà÷, 1973; Moberg, 1982;
Hale, 1987). Âèäîâàÿ ïðèíàäëåæíîñòü íåêîòîðûõ îáðàçöîâ áûëà óòî÷-
íåíà â ëàáîðàòîðèÿõ Áîòàíè÷åñêîãî èíñòèòóòà èì. Â. Ë. Êîìàðîâà
(ÁÈÍ) ÐÀÍ, à òàêæå íà êàôåäðå áîòàíèêè ôàêóëüòåòà áèîëîãèè è ýêî-
ëîãèè Ãðîäíåíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà èì. ß. Êóïàëû.
Íàçâàíèÿ ëèøàéíèêîâ ïðèâîäÿòñÿ ïî T. L. Esslinger (2006).

Â ïðåäåëàõ àäìèíèñòðàòèâíîé ãðàíèöû ã. Ãîìåëÿ áûëî íàéäåíî 47
âèäîâ ëèñòîâàòûõ è êóñòèñòûõ ýïèôèòíûõ ëèøàéíèêîâ, îòíîñÿùèõ-
ñÿ ê 21 ðîäó è 7 ñåìåéñòâàì.

Íàèáîëüøåå ÷èñëî âèäîâ ëèøàéíèêîâ îáíàðóæåíî íà Tilia corda-
ta � 41 âèä. Íåñêîëüêî ìåíüøå âèäîâ ëèøàéíèêîâ íàéäåíî íà Acer
platanoides � 32 âèäà, Betula pendula è Quercus robur � ïî 31 âèäó,
Fraxinus excelsior � 27, Acer saccharinum è Aesculus hippocasta-
num � 22, Betula pubescens � 21, Alnus glutinosa � 20, Populus
balsamifera � 19, Populus nigra è Sorbus aucuparia � 17, Prunus
domestica � 16, Carpinus betulus, Salix alba è Ulmus glabra � 15,
Robinia pseudoacacia � 14, Acer negundo, Cerasus vulgaris è Salix
caprea � 13, Acer pseudoplatanus è Malus domestica � 12, Acer
tataricum, Juglans regia è Prunus divaricata � 11, Populus alba è
P. tremula � 10, Acer rubrum, Populus euamericana è Sorbus tormina-
lis � 9, Prunus avium è Pyrus communis � 8 âèäîâ ëèøàéíèêîâ.

Äàëåå ê ðàññìîòðåíèþ ïðèíèìàëè 11 âèäîâ äåðåâüåâ, ÷èñëî îïè-
ñàíèé êîòîðûõ ïðåâûñèëî 15: Acer negundo, A. platanoides, A. saccha-
rinum, Aesculus hippocastanum, Betula pendula, B. pubescens, Fraxinus
excelsior, Populus balsamifera, P. nigra, Quercus robur, Tilia cordata.
Äëÿ íèõ áûëà îïðåäåëåíà êèñëîòíîñòü êîðêè.

Ïðîáû êîðêè òîëùèíîé äî 1 ñì îòáèðàëè íà âûñîòå 1�2 ì ñî
ñðåäíåâîçðàñòíûõ äåðåâüåâ ïî 2 îáðàçöà ñ îäíîãî äåðåâà (ñ þæíîé
è ñåâåðíîé ñòîðîí), âûñóøèâàëè äî âîçäóøíî-ñóõîãî ñîñòîÿíèÿ è
èçìåëü÷àëè ñ ïîìîùüþ ëàáîðàòîðíîé ìåëüíèöû. Ê íàâåñêå èçìåëü-
÷åííîé êîðêè 1.5 ã ïðèëèâàëè 25 ìë óëüòðà÷èñòîé âîäû, ïîëó÷åííîé
â ðåçóëüòàòå ìíîãîñòàäèéíîé î÷èñòêè ìåòîäàìè äèñòèëëÿöèè, èîííî-
ãî îáìåíà è ÓÔ-îáëó÷åíèÿ íà ëàáîðàòîðíîé ñèñòåìå Millipore Elix +
Milli-Q A10 Synthesis. ×åðåç ñóòêè èçìåðÿëè pH âî âçâåñè êîðêè áåç
ïðåäâàðèòåëüíîé ôèëüòðàöèè ñ èñïîëüçîâàíèåì pH-ìåòðà pH 150Ì.
Áûëî ïðîàíàëèçèðîâàíî 330 ïðîá � ïî 30 äëÿ êàæäîãî âèäà äåðåâà.
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Ïîëó÷åííûå äàííûå îáðàáàòûâàëè ìåòîäàìè äèñïåðñèîííîãî è
êîððåëÿöèîííîãî àíàëèçîâ, â òîì ÷èñëå ñ èñïîëüçîâàíèåì ìåòîäîâ
ðàíãîâîé êîððåëÿöèè. Íîðìàëüíîñòü ðàñïðåäåëåíèÿ âûáîðîê ïðîâå-
ðÿëè ñòàíäàðòíûìè ñòàòèñòè÷åñêèìè ìåòîäàìè (Êîëìîãîðîâà �
Ñìèðíîâà, Øàïèðî, õè-êâàäðàò, òåñòàìè àñèììåòðèè è ýêñöåññà) (Ëà-
êèí, 1990).

Ñðåäíåå ÷èñëî âèäîâ ëèøàéíèêîâ íà ñòâîëå ðàçëè÷íî äëÿ ðàçíûõ
âèäîâ äåðåâüåâ: Acer negundo � 6.4 âèäà, Populus balsamifera � 7.5,
P. nigra � 7.6, Aesculus hippocastanum è Betula pendula � 8.9,
B. pubescens è Fraxinus excelsior � 9.0, Quercus robur � 9.5, Acer
platanoides � 9.7, Tilia cordata � 10.1, Acer saccharinum � 10.8
(ðèñ. 1).

Ðèñ. 1. Ñðåäíåå ÷èñëî âèäîâ ëèñòîâàòûõ è êóñòèñòûõ ëèøàéíèêîâ
íà ñòâîëàõ äåðåâüåâ íà òåððèòîðèè ã. Ãîìåëÿ
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Áûëî îáíàðóæåíî îòñóòñòâèå êîððåëÿöèè ìåæäó êîëè÷åñòâîì âè-
äîâ ëèøàéíèêîâ íà äåðåâå è åãî äèàìåòðîì (â çàâèñèìîñòè îò âèäà
ôîðîôèòà, êîýôôèöèåíò êîððåëÿöèè r ñîñòàâëÿåò îò �0.48 äî 0.45).

Ìåòîäîì îäíîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà óñòàíîâëåíî,
÷òî ðàçíîîáðàçèå ëèøàéíèêîâ íà Acer negundo, Populus balsamifera
è P. nigra íèæå (6.4�7.6 âèäà), ÷åì íà îñòàëüíûõ âèäàõ äåðåâüåâ.
Aesculus hippocastanum, Betula pendula, B. pubescens, Fraxinus excel-
sior è Quercus robur ñîñòàâëÿþò ïðîìåæóòî÷íóþ ãðóïïó äåðåâüåâ,
õàðàêòåðèçóþùóþñÿ ñðåäíèì âèäîâûì ðàçíîîáðàçèåì ëèøàéíèêîâ
(8.9�9.5 âèäà). Íà ñòâîëàõ Acer platanoides è Tilia cordata îòìå÷åíî
âûñîêîå ðàçíîîáðàçèå ëèøàéíèêîâ (9.7�10.1). Äëÿ Acer saccharinum
õàðàêòåðíî ìàêñèìàëüíîå âèäîâîå ðàçíîîáðàçèå ëèøàéíèêîâ, ïðîèç-
ðàñòàþùèõ íà 1 ñòâîëå � 10.8 âèäà.

Ïðè àíàëèçå âñòðå÷àåìîñòè âèäîâ ëèøàéíèêîâ íà äåðåâüÿõ áûëî
óñòàíîâëåíî, ÷òî 9 âèäîâ ÿâëÿþòñÿ «ñêâîçíûìè» (âñòðå÷àåìîñòü áî-
ëåå 70%): Parmelia sulcata Tayl., Phaeophyscia nigricans (Floerke)
Moberg, P. orbicularis (Neck.) Moberg, Physcia adscendens (Fr.)
H. Olivier, P. dubia (Hoffm.) Lettau, P. stellaris (Ach.) Nyl., P. tenella
Bitter., Xanthoria parietina (L.) Th. Fr., X. polycarpa (Hoffm.) Rieber. 31
âèä ëèøàéíèêîâ � ðåäêèå èëè åäèíè÷íûå (âñòðå÷àåìîñòü ìåíåå
10%): Anaptychia ciliaris Koerb., Candelaria concolor (Dicks.) Stein.,
Cladonia carneola (Fr.) Fr., C. chlorophaea (Floerke ex Sommerf.)
Spreng., C. coniocraea (Floerke) Spreng., C. fimbriata (L.) Fr., Evernia
mesomorpha Nyl., Flavoparmelia caperata (L.) Hale, Hypocenomyce
scalaris (Ach.) M. Choisy, H. tubulosa (Schaer.) Hav., Melanelixia
fuliginosa (Fr. ex Duby) O. Blanco et al., M. glabra (Schaer.) O. Blanco
et al., M. subargentifera (Nyl.) O. Blanco et al., Melanohalea exasperata
(De Not.) O. Blanco et al., M. olivacea (L.) O. Blanco et al., Parmelina
tiliacea (Hoffm.) Hale, Phaeophyscia ciliata (Hoffm.) Moberg, Physcia
aipolia (Ehrh.) Hampe., Physconia detersa (Nyl.) Poelt, P. grisea (Lam.)
Poelt, Pleurosticta acetabulum (Neck.) Elix et Lumbsch, Pseudevernia
furfuracea (L.) Zopf., Ramalina farinacea (L.) Ach., R. fraxinea (L.)
Ach., R. pollinaria (Westr.) Ach., Tuckermannopsis chlorophylla (Willd.)
Hale, T. sepincola (Ehrh.) Hale., Usnea hirta (L.) Wigg., Vulpicida
pinastri (Scop.) J.-E. Mattsson et M. J. Lai, Xanthoria fallax (Hepp)
Arnold, X. candelaria (L.) Th. Fr.

Âñòðå÷àåìîñòü îò 10 äî 70% îòìå÷åíà äëÿ 7 âèäîâ: Evernia pru-
nastri (L.) Ach., Hypogymnia physodes (L.) Nyl., Melanelixia subaurifera
(Nyl.) O. Blanco et al., Melanohalea exasperatula (Nyl.) O. Blanco et al.,
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Òàáëèöà 1
Âñòðå÷àåìîñòü (â %) 7 âèäîâ ëèøàéíèêîâ

íà èññëåäóåìûõ äðåâåñíûõ âèäàõ

Physcia caesia (Hoffm.) Furnr., Physconia distorta (With.) J. R. Laundon
è Physconia entheroxantha (Nyl.) Poelt. Îíè áûëè âûáðàíû äëÿ àíà-
ëèçà êà÷åñòâåííûõ îòëè÷èé âèäîâîãî ñîñòàâà ëèøàéíèêîâ ðàçëè÷íûõ
âèäîâ äåðåâüåâ (Braun-Blanquet, 1964).

Äëÿ êàæäîãî âèäà äåðåâà ðàññ÷èòàëè âñòðå÷àåìîñòü êàæäîãî âèäà
ëèøàéíèêîâ (ñóììàðíàÿ âñòðå÷àåìîñòü âñåõ àíàëèçèðóåìûõ âèäîâ
ëèøàéíèêîâ íà 1 âèäå äåðåâà áûëà ïðèíÿòà çà 100%). Ðåçóëüòàòû
ïðåäñòàâëåíû â òàáë. 1. Ïîëó÷åííûå ðàíãîâûå ðÿäû âñòðå÷àåìîñòè
ëèøàéíèêîâ ïîäâåðãàëè êîððåëÿöèîííîìó àíàëèçó.

Óñòàíîâëåíî, ÷òî âèäîâîé ñîñòàâ ëèøàéíèêîâ ðàçëè÷íûõ âèäîâ
äåðåâüåâ äîñòîâåðíî îòëè÷àåòñÿ (òàáë. 2). Acer negundo, Populus
balsamifera è P. nigra îáðàçóþò ãðóïïó ôîðîôèòîâ, äëÿ êîòîðûõ íàè-
áîëåå õàðàêòåðíûìè âèäàìè ëèøàéíèêîâ ÿâëÿþòñÿ Physconia distorta
è P. enteroxantha. Äðóãóþ ãðóïïó äåðåâüåâ ñîñòàâëÿþò Acer saccha-
rinum, Betula pendula è B. pubescens, äëÿ êîòîðûõ äîìèíèðóþùèìè
âèäàìè èç ðàññìàòðèâàåìîé ãðóïïû ÿâëÿþòñÿ Evernia prunastri,
Hypogymnia physodes è Melanohalea exasperatula.

Ïðîìåæóòî÷íàÿ ãðóïïà äåðåâüåâ: Acer platanoides, Aesculus hippo-
castanum, Quercus robur è Tilia cordata � ÿâëÿåòñÿ îäèíàêîâî ïðèâëå-
êàòåëüíûì ñóáñòðàòîì äëÿ âñåõ âèäîâ ëèøàéíèêîâ. Fraxinus excelsior
ïî âèäîâîìó ñîñòàâó ëèøàéíèêîâ ñõîäåí òîëüêî ñ Acer platanoides.

    Âèäû äåðåâüåâ 
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Evernia prunastri  0 6 0 13 19 18 25 22 32 20 22 

Hypogymnia physodes 0 2 0 8 15 15 18 17 28 33 33 

Melanohalea exasperatula 0 2 6 27 21 19 21 19 13 11 18 

Melanelixia subaurifera 0 0 0 6 9 12 9 12 15 6 7 

Physcia caesia 0 8 0 6 8 14 5 8 4 12 13 

Physconia entheroxantha 67 31 29 27 23 20 21 17 6 12 7 

Physconia distorta 33 50 65 13 5 2 2 5 2 5 0 
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Ïðèìå÷àíèå. Ñåðûì öâåòîì âûäåëåíû çíà÷åíèÿ êîýôôèöèåíòîâ êîððåëÿöèè ñ óðîâíåì çíà÷èìîñòè p < 0.05.

Òàáëèöà 2
Êîýôôèöèåíòû êîððåëÿöèè (r) âèäîâîãî ñîñòàâà ëèøàéíèêîâ äðåâåñíûõ âèäîâ
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Acer negundo – 0.78 0.69 –0.56 0.23 –0.18 0.02 –0.14 –0.51 –0.29 –0.55 
Populus balsamifera 0.78 – 0.97 0.27 –0.25 –0.57 –0.40 –0.53 –0.60 –0.43 –0.68 
Populus nigra 0.69 0.97 – 0.28 –0.29 –0.65 –0.43 –0.54 –0.59 –0.47 –0.68 

Fraxinus excelsior –0.56 0.27 0.28 – 0.77 0.47 0.56 0.44 –0.19 –0.19 –0.13 

Acer platanoides 0.23 –0.25 –0.29 0.77 – 0.87 0.95 0.88 0.38 0.33 0.42 

Aesculus hippocastanum –0.18 –0.57 –0.65 0.47 0.87 – 0.85 0.82 0.39 0.41 0.54 
Quercus robur 0.02 –0.40 –0.43 0.56 0.95 0.85 – 0.98 0.65 0.50 0.60 

Tilia cordata –0.14 –0.53 –0.54 0.44 0.88 0.82 0.98 – 0.75 0.54 0.67 

Acer saccharinum –0.51 –0.60 –0.59 –0.19 0.38 0.39 0.65 0.75 – 0.75 0.81 

Betula pendula –0.29 –0.43 –0.47 –0.19 0.33 0.41 0.50 0.54 0.75 – 0.92 
Betula pubescens –0.55 –0.68 –0.68 –0.13 0.42 0.54 0.60 0.67 0.81 0.92 – 
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Âûÿâëåííûå ãðóïïû âñòðå÷àåìîñòè ëèøàéíèêîâ íà îïðåäåëåííûõ
äðåâåñíûõ âèäàõ ñîâïàëè ñ àíàëîãè÷íûìè ãðóïïèðîâêàìè äåðåâüåâ
ïî ïîêàçàòåëþ êèñëîòíîñòè êîðêè (Skye, 1968; Áÿçðîâ, 2002).

Äëÿ çíà÷åíèé pH êîðêè âûáðàííûõ 11 âèäîâ ôîðîôèòîâ áûëè
ïîëó÷åíû ïðåèìóùåñòâåííî íîðìàëüíûå ðàñïðåäåëåíèÿ. Ýòî ñâèäå-
òåëüñòâóåò î ãîìîãåííîñòè ñðåäû ïðîèçðàñòàíèÿ êàê ôîðîôèòîâ, òàê
è ëèøàéíèêîâ. Ñðåäíèå çíà÷åíèÿ êèñëîòíîñòè êîðêè ñîñòàâèëè (â
ñêîáêàõ ïðèâåäåíû ìèíèìàëüíûå è ìàêñèìàëüíûå çíà÷åíèÿ): äëÿ
Acer negundo � 7.17 (6.68�8.09), Populus balsamifera � 6.66 (5.51�
7.91), P. nigra � 6.63 (5.36�7.47), A. platanoides � 6.12 (5.47�6.78),
Fraxinus excelsior � 5.77 (5.24�6.46), Tilia cordata � 5.53 (4.84�6.43),
Aesculus hippocastanum � 4.95 (4.35�5.96), Betula pubescens � 4.89
(4.27�5.93), B. pendula � 4.88 (4.33�5.88), Quercus robur � 4.79
(4.13�5.24), Acer saccharinum � 4.74 (4.21�5.32). Ïîñêîëüêó çíà÷åíèÿ
pH êîðêè ñ þæíîé è ñåâåðíîé ñòîðîí ñòâîëà äåðåâà äîñòîâåðíî íå
îòëè÷àëèñü, èõ àíàëèçèðîâàëè êàê åäèíóþ âûáîðêó.

Ïîëó÷åííûå íàìè çíà÷åíèÿ pH êîðêè äåðåâüåâ ñóùåñòâåííî îòëè-
÷àþòñÿ îò ïðèâîäèìûõ â ëèòåðàòóðå (òàáë. 3). Ñëåäóåò îòìåòèòü, ÷òî
â Çàïàäíîé Åâðîïå â 1950�1960-å ãã. îòìå÷àëè ñèëüíîå çàêèñëåíèå
îñàäêîâ â ñâÿçè ñ áóðíûì ðàçâèòèåì ïðîìûøëåííîñòè. Íàëè÷èå êèñ-
ëîòíûõ äîæäåé îòìå÷àåò è Skye (1968: 105�107) äëÿ Øâåöèè. Ïî-

Ïðèìå÷àíèå. * � Äëÿ Ãîìåëÿ ïðèâîäÿòñÿ çíà÷åíèÿ pH êîðêè Populus balsamifera,
äëÿ Ïîäìîñêîâüÿ P. tremula; ** � äëÿ Ãîìåëÿ ïðèâîäÿòñÿ çíà÷åíèÿ pH êîðêè
Betula pubescens, äëÿ Ñòîêãîëüìà B. verrucosa, äëÿ Ïîäìîñêîâüÿ âèä íå óêàçàí.

pH êîðêè 
Ñòîêãîëüì, êîíåö 1950-õ – 

íà÷àëî 1960-õ ãã.  
(ïî: Skye, 1968) 

Âèä äåðåâà Ãîìåëü, 
2008 ã. 

çàãðÿçíåííûå 
òåððèòîðèè 

áëèçêèå ê 
åñòåñòâåííûì 

Ïîäìîñêîâüå, 
1970 ã. 

(ïî: Êîðîòêîâ 
è äð., 1973) 

Populus sp.* 5.51–7.91 – – 3.55 
Fraxinus excelsior 5.24–6.46 2.8–4.8 5.3–6.0 – 
Acer platanoides 5.47–6.87 2.8–4.5 5.0–5.8 – 
Tilia cordata 4.84–6.43 2.4–3.3 4.1–4.6 3.20–3.50 
Quercus robur 4.13–5.24 2.4–3.3 3.7–4.5 – 

Betula sp.** 4.27–5.93 2.6–4.2 3.3–4.5 2.80–3.75 
 

Òàáëèöà 3
Êèñëîòíîñòü êîðêè íåêîòîðûõ âèäîâ äåðåâüåâ
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Òàáëèöà 4
Ñðàâíåíèå êîðêè äðåâåñíûõ âèäîâ ïî ïîêàçàòåëþ êèñëîòíîñòè (ðåçóëüòàòû äèñïåðñèîííîãî àíàëèçà)

Ïðèìå÷àíèå. Óêàçàíû çíà÷åíèÿ êðèòåðèÿ Ôèøåðà (F); ñåðûì öâåòîì âûäåëåíû çíà÷åíèÿ ñ óðîâíåì çíà÷èìîñòè p < 0.05.
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Acer negundo – 16.06 22.92 193.66 305.1 303.16 744.5 550.3 577.5 937.7 1075 

Populus balsamifera 16.06 – 0.03 18.56 48.44 67.73 177.5 162.2 167.0 219.6 240.5 
Populus nigra 22.92 0.03 – 22.56 59.89 81.50 224.4 196.6 203.3 281.4 311.9 

Acer platanoides 193.7 18.56 22.56 – 21.85 42.96 235.5 175.2 185.3 337.2 406.2 
Fraxinus excelsior 305.1 48.44 59.89 21.85 – 6.40 102.7 82.60 87.70 160.2 195.7 
Tilia cordata 303.2 67.73 81.50 42.96 6.40 – 38.03 35.11 37.22 65.59 80.60 

Aesculus hippocastanum 744.5 177.5 224.3 235.5 102.7 38.03 – 0.37 0.49 4.00 7.91 
Betula pubescens 550.4 162.2 196.6 175.2 82.60 35.11 0.37 – 0.01 1.07 2.74 

Betula pendula 577.5 167.0 203.3 185.3 87.70 37.22 0.49 0.01 – 0.94 2.56 
Quercus robur 937.7 219.6 281.4 337.2 160.2 65.59 4.00 1.07 0.94 – 0.58 
Acer saccharinum 1075 240.5 311.9 406.2 195.7 80.60 7.91 2.74 2.56 0.58 – 
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âèäèìîìó, â çàâèñèìîñòè îò ðåãèîíà è âðåìåíè èññëåäîâàíèÿ çíà÷å-
íèÿ êèñëîòíîñòè êîðêè îäíèõ è òåõ æå âèäîâ ôîðîôèòîâ ñèëüíî îò-
ëè÷àþòñÿ.

Ìåòîäîì îäíîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà âûäåëåíû ãðóï-
ïû âèäîâ äåðåâüåâ, îòëè÷àþùèåñÿ ïî çíà÷åíèÿì ðÍ êîðêè: Populus
balsamifera è P. nigra; Aesculus hippocastanum, Betula pubescens, B. pen-
dula, Quercus robur è Acer saccharinum. Acer negundo, Fraxinus excelsior,
Acer platanoides è Tilia cordata èìåþò çíà÷åíèÿ pH êîðêè, îòëè÷íûå
îò äðóãèõ âèäîâ äåðåâüåâ (òàáë. 4). Ñòàòèñòè÷åñêè èäåíòè÷íûå çíà÷å-
íèÿ êèñëîòíîñòè êîðêè áûëè îòìå÷åíû äëÿ Populus balsamifera è
P. nigra, à òàêæå äëÿ Betula pubescens è B. pendula.

Ìåòîäîì îäíîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà âûäåëåíû
ãðóïïû âèäîâ äåðåâüåâ, îòëè÷àþùèåñÿ ïî çíà÷åíèÿì ðÍ êîðêè
(òàáë. 4). Ñòàòèñòè÷åñêè èäåíòè÷íûå çíà÷åíèÿ êèñëîòíîñòè êîðêè
áûëè îòìå÷åíû äëÿ Populus balsamifera è P. nigra, êîòîðûå ñîñòàâ-
ëÿþò ïåðâóþ ãðóïïó. Âòîðàÿ ãðóïïà: Aesculus hippocastanum, Betula
pubescens, B. pendula (çíà÷åíèÿ ðÍ êîðêè äâóõ âèäîâ áåðåç òàêæå
ñòàòèñòè÷åñêè èäåíòè÷íû), Quercus robur è Acer saccharinum. Âèäû
Acer negundo, Fraxinus excelsior, Acer platanoides è Tilia cordata èìå-
þò çíà÷åíèÿ pH êîðêè, îòëè÷íûå îò âèäîâ äâóõ âûäåëåííûõ ãðóïï.

Èç äàííûõ òàáë. 2 è 4 ñëåäóåò, ÷òî ïî ïðèçíàêàì çíà÷åíèé ðÍ êîð-
êè è âñòðå÷àåìîñòè îïðåäåëåííûõ âèäîâ ëèøàéíèêîâ âûäåëåííûå
ãðóïïû âèäîâ äåðåâüåâ â îñíîâíîì ñîâïàäàþò (òàáë. 5). Ìîæíî ïðåä-
ïîëîæèòü, ÷òî âñòðå÷àåìîñòü ëèøàéíèêîâ ñâÿçàíà ñ êèñëîòíîñòüþ
êîðêè ôîðîôèòîâ. Íà ðèñ. 2 ïðèâåäåíû ðåãðåññèîííûå çàâèñèìîñòè
äëÿ Hypogymnia physodes (y = �7.76x + 52.94; r = �0.78; p < 0.01) è
Physconia distorta (y = 9.38x � 43.89; r = 0.81; p < 0.01).

Èçìåíåíèå pH êîðêè ôîðîôèòîâ ÿâëÿåòñÿ ðåçóëüòàòîì èçìåíåíèÿ
êèñëîòíîñòè îêðóæàþùåé ñðåäû (èç-çà èçìåíåíèÿ ñòðóêòóðû è îáúå-
ìîâ ïðîìûøëåííûõ âûáðîñîâ). Ýòî õîðîøî ïîêàçàíî â ñåðèè ðàáîò
Ò. Í. Îòíþêîâîé è Î. Ï. Ñåêðåòåíêî (Otnyukova, 2007; Otnyukova,
Sekretenko, 2008; Îòíþêîâà, Ñåêðåòåíêî, 2008) ïî ëèøàéíèêàì ëåñ-
íûõ ìàññèâîâ Àëòàå-Ñàÿíñêîé ïðîâèíöèè. Äàëüíèå ïåðåíîñû çàãðÿç-
íÿþùèõ âåùåñòâ ñïîñîáíû èçìåíÿòü êèñëîòíîñòü êîðêè äåðåâüåâ â
ëåñàõ. Ìîæíî îæèäàòü, ÷òî äëÿ äåðåâüåâ, ïðîèçðàñòàþùèõ â ãîðîä-
ñêèõ óñëîâèÿõ, ïðîöåññ èçìåíåíèÿ pH êîðêè ïîä âîçäåéñòâèåì àòìî-
ñôåðíûõ ïîëëþòàíòîâ âûðàæåí íàìíîãî ñèëüíåå.

Ïî-âèäèìîìó, èçìåíåíèå âèäîâîãî ñîñòàâà ëèøàéíèêîâ íà êîíê-
ðåòíîì âèäå ôîðîôèòà ÿâëÿåòñÿ ïîêàçàòåëåì èçìåíåíèÿ (óâåëè÷åíèÿ
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Òàáëèöà 5
Ïðèóðî÷åííîñòü ðàçíûõ âèäîâ ëèøàéíèêîâ ê äåðåâüÿì ñ ðàçíûìè

çíà÷åíèÿìè ðÍ êîðêè íà òåððèòîðèè ã. Ãîìåëÿ

Âèä äåðåâà 
Ñðåäíåå çíà÷åíèå pH 

êîðêè äåðåâà 
Îñíîâíûå âèäû 

ëèøàéíèêîâ 

Acer negundo 7.17 
Populus balsamifera 6.66 
Populus nigra 6.63 

Physconia distorta 
Physconia enteroxantha 

Acer platanoides 6.12 
Fraxinus excelsior 5.77 

Tilia cordata 5.53 

Aesculus hippocastanum 4.95 

Evernia prunastri 
Hypogymnia physodes 
Melanelixia subaurifera 
Melanohalea exasperatula 
Physcia caesia 
Physconia distorta 
Physconia enteroxantha 

Betula pubescens 4.89 
Betula pendula 4.88 
Quercus robur 4.79 
Acer saccharinum 4.74 

Evernia prunastri 
Hypogymnia physodes 
Melanohalea exasperatula 

 
èëè óìåíüøåíèÿ) çíà÷åíèé pH êîðêè â ïðåäåëàõ èçó÷àåìîé òåððèòî-
ðèè. Ýòà ãèïîòåçà êîñâåííî ïîäòâåðæäàåòñÿ ñâåäåíèÿìè øâåäñêèõ
èññëåäîâàòåëåé (Skye, 1968), ãäå îòìå÷àåòñÿ, ÷òî Hypogymnia physo-
des ÷àñòî âñòðå÷àåòñÿ íà ïðåäñòàâèòåëÿõ ðîäà Populus. Äëÿ Ãîìåëÿ
óñòàíîâëåíî, ÷òî H. physodes âñòðå÷àåòñÿ íà Populus sp. â åäèíè÷íûõ
ñëó÷àÿõ. Skye òàêæå îòìå÷àåò, ÷òî Xanthoria parietina íå âñòðå÷àåò-
ñÿ íà Quercus robur, à Betula sp. âîîáùå ëèøåíû ëèøàéíèêîâîãî ïî-
êðîâà. Äëÿ Ãîìåëÿ æå óñòàíîâëåíî, ÷òî X. parietina, äîìèíàíò ëèøàé-
íèêîâîãî ïîêðîâà Populus sp., ïðîèçðàñòàåò íà Quercus robur â 81.3%
ñëó÷àåâ.

Òàêèì îáðàçîì, âèäîâîé ñîñòàâ ëèøàéíèêîâ ðàçëè÷íûõ âèäîâ äå-
ðåâüåâ äîñòîâåðíî îòëè÷àåòñÿ è çàâèñèò îò çíà÷åíèé êèñëîòíîñòè
êîðêè. Äëÿ ã. Ãîìåëÿ îòìå÷åíà ñóáñòðàòíàÿ ïðèóðî÷åííîñòü Evernia
prunastri, Hypogymnia physodes, Melanelixia subaurifera, Melanohalea
exasperatula, Physcia caesia, Physconia distorta è Physconia enthero-
xantha.

Àâòîðû âûðàæàþò ãëóáîêóþ áëàãîäàðíîñòü äîêòîðó áèîëîãè÷å-
ñêèõ íàóê, ïðîôåññîðó Þ. Ì. Æó÷åíêî çà íåîöåíèìóþ êîíñóëüòàòèâ-
íóþ ïîääåðæêó ïðè ñòàòèñòè÷åñêîé îáðàáîòêå ðåçóëüòàòîâ.
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