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Óðî÷èùå Äæèëû-Ñó, ðàñïîëîæåííîå ó ñåâåð-
íûõ ñêëîíîâ ãîðû Ýëüáðóñ, øèðîêî èçâåñòíî êàê
óíèêàëüíûé áàëüíåîëîãè÷åñêèé êóðîðò. Äî 2014 ã.
ýòîò ðàéîí áûë îòíîñèòåëüíî òðóäíîäîñòóïåí, îñ-
íîâíûì âèäîì àíòðîïîãåííîé íàãðóçêè íà ïðèðîä-
íûå ýêîñèñòåìû ÿâëÿëñÿ âûïàñ ñêîòà. Îäíàêî
ïîñëå îêîí÷àíèÿ ñòðîèòåëüñòâà ñîâðåìåííîé àñ-
ôàëüòîâîé äîðîãè «Êèñëîâîäñê – Äæèëû-Ñó –
Ýëüáðóñ», ÷èñëî ëþäåé, åæåäíåâíî ïîñåùàþùèõ
äàííûé ðàéîí, â ëåòíèé ïåðèîä ïðåâûñèëî 1500 ÷å-

ÓÄÊ 581.55; 581.91
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Ïðèìåíåíèå èíòåãðàëüíûõ, êîìïëåêñíûõ ïàðàìåòðîâ è îïèñàíèé ïîçâîëÿåò äàòü êîíêðåòíóþ è âñåñòîðîí-
íþþ õàðàêòåðèñòèêó ñîñòîÿíèÿ ôèòîöåíîçîâ, ðàçðàáîòàòü íàó÷íî îáîñíîâàííûå ìåðîïðèÿòèÿ ïî îõðàíå è ðàöè-
îíàëüíîìó èñïîëüçîâàíèþ ðàñòèòåëüíûõ ðåñóðñîâ. Òðàäèöèîííûé ìåòîä ôèòîèíäèêàöèè ñâÿçàí ñ ïðîâåäåíè-
åì ãåîáîòàíè÷åñêèõ èññëåäîâàíèé, âêëþ÷àþùèõ âûÿâëåíèå âèäîâîãî ñîñòàâà ôèòîöåíîçà ñ äàëüíåéøèì àíà-
ëèçîì ïî ýêîëîãè÷åñêèì øêàëàì. Â òî æå âðåìÿ êîíêðåòíîé òî÷êîé ïðèëîæåíèÿ àíòðîïîãåííîãî âëèÿíèÿ íà 
ðàñòèòåëüíûé ïîêðîâ ÿâëÿåòñÿ öåíîïîïóëÿöèÿ, à ïîýòîìó îäíèì èç íàèáîëåå ïåðñïåêòèâíûõ ìîæíî ñ÷èòàòü 
ïîïóëÿöèîííûé áèîìîíèòîðèíã. Äàííàÿ ðàáîòà ïîñâÿùåíà èíòåãðàöèè ãåîáîòàíè÷åñêèõ è ïîïóëÿöèîííûõ ìåòî-
äîâ èíäèêàöèè ñîñòîÿíèÿ ãîðíî-ëóãîâûõ ôèòîöåíîçîâ Êàáàðäèíî-Áàëêàðèè ïðè óñèëåíèè àíòðîïîãåííîé íà-
ãðóçêè. Ñòðîèòåëüñòâî íîâîé ñîâðåìåííîé äîðîãè ïðèâåëî ê çíà÷èòåëüíîìó óâåëè÷åíèþ òóðèñòè÷åñêîãî ïîòî-
êà â ðàéîí Ñåâåðíîãî Ïðèýëüáðóñüÿ, ãäå ðàñïîëîæåí èçâåñòíûé áàëüíåîëîãè÷åñêèé êóðîðò. Óñèëåíèå àíòðîïî-
ãåííîé íàãðóçêè (ðåêðåàöèÿ è âûïàñ ñêîòà) íà ãîðíî-ëóãîâûå ýêîñèñòåìû â ïåðèîä ñ 2013 ïî 2017 ãîä ïðèâåëî 
ê èçìåíåíèþ ãåîáîòàíè÷åñêèõ õàðàêòåðèñòèê ôèòîöåíîçîâ è ñîñòîÿíèÿ öåíîïîïóëÿöèé îòäåëüíûõ âèäîâ-áèî-
èíäèêàòîðîâ – ëóêà ïîáåäíîãî Allium victorialis L. è ëóêà ñêîðîäû A. schoenoprasum L. Íà íà÷àëüíûõ ýòàïàõ 
èçìåíåíèé ïðîèñõîäèò ñìåíà äîìèíèðóþùèõ âèäîâ íà áîëåå óñòîé÷èâûå ê âûòàïòûâàíèþ ïðè ðåêðåàöèîííîì 
âîçäåéñòâèè è âûïàñå ñêîòà, âñåëåíèå íà òåððèòîðèþ âèäîâ ìåçîêñåðîôèòîâ è êñåðîìåçîôèòîâ çà ñ÷åò èçìåíå-
íèÿ ãèäðîëîãè÷åñêîãî ðåæèìà óïëîòíåííûõ ïî÷â. Ìåíÿåòñÿ ñòðàòåãèÿ æèçíè äîìèíèðîâàâøåãî â ñîîáùåñòâå 
âèäà A. victorialis: ïðîÿâëÿåòñÿ ïàòèåíòíàÿ êîìïîíåíòà ñòðàòåãèè, ïîçâîëÿþùàÿ ïîääåðæàòü ìèíèìàëüíûé íå-
îáõîäèìûé äëÿ ñîõðàíåíèÿ öåíîïîïóëÿöèè óðîâåíü ÷èñëåííîñòè è ïëîòíîñòè îñîáåé. Äàëüíåéøåå óñèëåíèå 
àíòðîïîãåííîé íàãðóçêè ïðèâîäèò ê îáåäíåíèþ âèäîâîãî ðàçíîîáðàçèÿ ôèòîöåíîçîâ, ñíèæåíèþ ïðîåêòèâíîãî 
ïîêðûòèÿ è âûïàäåíèþ çëàêîâ è îñîê, ðàñïðîñòðàíåíèþ ðóäåðàëüíûõ âèäîâ. Ñîñòîÿíèå öåíîïîïóëÿöèé èíäè-
êàòîðíîãî âèäà A. schoenoprasum õàðàêòåðèçóåòñÿ êðèòè÷åñêèì ñíèæåíèåì ÷èñëåííîñòè è ïëîòíîñòè îñîáåé. 
Àäàïòèâíûå ìåõàíèçìû ïàòèåíòíîé êîìïîíåíòû ñòðàòåãèè æèçíè âèäà ïðè ÷ðåçìåðíîì àíòðîïîãåííîì äàâëå-
íèè ìàëîýôôåêòèâíû â îáåñïå÷åíèè åãî ñîõðàíåíèÿ â ñîñòàâå ôèòîöåíîçà.

Êëþ÷åâûå ñëîâà: áèîìîíèòîðèíã, ãîðíî-ëóãîâûå ôèòîöåíîçû, àíòðîïîãåííàÿ íàãðóçêà, ãåîáîòàíè÷å-
ñêèé è ïîïóëÿöèîííûé àíàëèç, A. victorialis, A. schoenoprasum.

ëîâåê. Ïî äîðîãå ê óðî÷èùó ðàñøèðèëàñü ñåòü 
êàôå è ãîñòèíèö. Âåäóùèì àíòðîïîãåííûì ôàê-
òîðîì, âîçäåéñòâóþùèì íà ðàñòèòåëüíûé ïîêðîâ, 
ñòàëà èíòåíñèâíàÿ ðåêðåàöèîííàÿ äåÿòåëüíîñòü. 
Ñîîòâåòñòâåííî, öåëü äàííîé ðàáîòû – ïðîâåñòè 
ãåîáîòàíè÷åñêèé è öåíîïîïóëÿöèîííûé àíàëèç 
äèíàìèêè ðàñòèòåëüíîñòè ãîðíî-ëóãîâûõ ýêîñèñ-
òåì â çîíå ïîâûøåííîé àíòðîïîãåííîé íàãðóçêè 
(óðî÷èùå Äæèëû-Ñó, óùåëüå Õàðáàç) â ïåðèîä ñ 
2013 ïî 2017 ãîä.
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Ìàòåðèàë è ìåòîäû èññëåäîâàíèÿ. Ðàé-
îí Ñåâåðíîãî Ïðèýëüáðóñüÿ ïðèóðî÷åí ê ñåâåð-
íîìó ìàêðîñêëîíó Öåíòðàëüíîãî Êàâêàçà, îòíî-
ñÿùåìóñÿ ê ýëüáðóññêîìó âàðèàíòó âîñòî÷íî-ñå-
âåðîêàâêàçñêîãî òèïà ïîÿñíîñòè [1]. Õàðàêòåðè-
çóåòñÿ íàëè÷èåì áîëüøèõ ðàâíèííûõ ïëàòî íà
ãîðíî-ëóãîâûõ äåðíîâûõ ïî÷âàõ è êñåðîôèòèçà-
öèåé ëàíäøàôòîâ, ìåíåå âûðàæåííîé äëÿ ñåâåð-
íûõ ñêëîíîâ ãîðû Ýëüáðóñ âñëåäñòâèå âûõîäà
çäåñü ãðóíòîâûõ âîä íà çíà÷èòåëüíûõ ïëîùàäÿõ.
Â ðåçóëüòàòå íàðÿäó ñ õàðàêòåðíûìè äëÿ äàí-
íûõ âûñîò (1700–2300 ì) ñóáàëüïèéñêèìè ëóãà-
ìè â ðàéîíå èññëåäîâàíèé ðàñïðîñòðàíåíèå ïî-
ëó÷àþò äîñòàòî÷íî ðåäêèå äëÿ ðåñïóáëèêè ñóá-
àëüïèéñêèå áîëîòà è âëàæíûå ñóáàëüïèéñêèå
ëóãà. Â ëåòíèé ïåðèîä 2013 ã. íàìè áûëè çàëî-
æåíû äâå ìîäåëüíûå ïëîùàäêè (ÌÏ) ðàçìåðîì
100 ì2, íà êîòîðûõ âûïîëíåíû ãåîáîòàíè÷åñêèå
îïèñàíèÿ: ÌÏ1 – âåéíèêîâûé ëóã ñ äîìèíèðîâà-
íèåì A. victorialis (îïóøêà áåðåçíÿêà ó ïîäíî-
æèÿ óùåëüÿ Õàðáàç) è ÌÏ2 – âëàæíûé ùó÷êî-
âî-äàçèôîðîâî-ìÿòëèêîâûé ëóã (óðî÷èùå Äæè-
ëû-Ñó). Â ïðåäåëàõ ÌÏ1 è ÌÏ2 èçó÷åíî ñîñòî-
ÿíèå öåíîïîïóëÿöèé (ÖÏ) ìîäåëüíûõ âèäîâ – ñî-
îòâåòñòâåííî A. victorialis è A. schoenoprasum
(òàáë. 1). Ýòî êîðíåâèùíî-ëóêîâè÷íûå ïëîòíî-
äåðíîâèííûå ïàðòèêóëèðóþùèå ãåîôèòû ñåìåé-
ñòâà Amaryllidaceae Jaume St.-Hil. ñî ñìåøàííîé
ÑSR-ñòðàòåãèåé æèçíè [2]. Îáîñíîâàíèåì âûáî-
ðà ýòèõ âèäîâ â êà÷åñòâå ìîäåëüíûõ ÿâëÿåòñÿ, ñ
îäíîé ñòîðîíû, èõ õîçÿéñòâåííàÿ öåííîñòü êàê
ïèùåâûõ ðàñòåíèé è, ñîîòâåòñòâåííî, ïîäâåð-
æåííîñòü íå òîëüêî ìåõàíè÷åñêèì ïîâðåæäåíè-
ÿì ïðè âûòàïòûâàíèè, íî è ñáîðó ðåêðåàíòàìè.
Ñ äðóãîé ñòîðîíû, ñìåøàííàÿ ñòðàòåãèÿ æèçíè

ïðåäóñìàòðèâàåò âûñîêèé àäàïòèâíûé ïîòåíöè-
àë A. victorialis è A. schoenoprasum è âîçìîæ-
íîñòü èñïîëüçîâàíèÿ õàðàêòåðíûõ àäàïòèâíûõ
ïðèçíàêîâ è ðåàêöèé â ðàçëè÷íûõ óñëîâèÿõ ïðî-
èçðàñòàíèÿ â êà÷åñòâå èíäèêàòîðíûõ.

Ïîâòîðíûå èññëåäîâàíèÿ ëåòîì 2017 ã. ïî-
çâîëèëè âûÿâèòü çíà÷èòåëüíîå óñèëåíèå àíòðî-
ïîãåííîé íàãðóçêè íà ÌÏ1 (âûïàñ, ðåêðåàöèÿ)
è êðàéíå âûñîêîå àíòðîïîãåííîå äàâëåíèå íà
ÌÏ2, óñòàíîâèòü õàðàêòåð äèíàìèêè ãåîáîòà-
íè÷åñêèõ è ïîïóëÿöèîííûõ õàðàêòåðèñòèê ôè-
òîöåíîçîâ. Â õîäå âûïîëíåíèÿ ãåîáîòàíè÷åñêèõ
îïèñàíèé íà êàæäîé ÌÏ îïðåäåëåíî îáùåå ïðî-
åêòèâíîå ïîêðûòèå òðàâîñòîÿ è åãî ñðåäíÿÿ
âûñîòà, ïîêðûòèå îòäåëüíûõ âèäîâ ïî øêàëå
Áðàóí-Áëàíêå [3], ïðîâåäåí àíàëèç ýêîëîãè÷å-
ñêîãî ñîñòàâà ôëîðû ïî îòíîøåíèþ ê âîäíîìó
ðåæèìó ñ èñïîëüçîâàíèåì ýêîëîãè÷åñêîé øêà-
ëû âëàæíîñòè ïî÷â Ã. Ýëëåíáåðãà [4] è áàç äàí-
íûõ «Ôëîðà ñîñóäèñòûõ ðàñòåíèé Öåíòðàëüíîé
Ðîññèè», IBIS. Âîçðàñòíóþ ñòðóêòóðó ÖÏ
A. victorialis è A. schoenoprasum àíàëèçèðîâà-
ëè ïî êðèòåðèþ «Δ-ω» [5], ñ èñïîëüçîâàíèåì èí-
äåêñîâ çàìåùåíèÿ IÇ, âîññòàíîâëåíèÿ IÂ [6],
ýôôåêòèâíîé ïëîòíîñòè Ìå [5]. Ïðè èçó÷åíèè
ñåìåííîé ïðîäóêòèâíîñòè îïðåäåëÿëè ÷èñëî
öâåòêîâ è ïëîäîâ íà ïîáåãå (Nöâ è Nïë, øò.),
ïðîöåíò ïëîäîîáðàçîâàíèÿ (ÏÏÎ, %), ïîòåíöè-
àëüíóþ (ÏÑÏ, øò.) è ðåàëüíóþ (ÐÑÏ, øò.) ñå-
ìåííóþ ïðîäóêòèâíîñòü, êîýôôèöèåíò ïðîäóê-
òèâíîñòè ñåìÿí (ÊÏÑ, %) [7, 8]. Óðîæàé îöåíè-
âàëè ïî ÷èñëó ñåìÿí íà 1 ì2, ðåàëèçàöèþ óðî-
æàÿ – ïî ÷èñëó âñõîäîâ íà 1 ì2 [6, 9]. Ïåðâè-
÷íûé ìàòåðèàë îáðàáîòàí ñ èñïîëüçîâàíèåì ïà-
êåòîâ ïðîãðàìì Statistica 10, EXCEL.

Ò à á ë è ö à  1

Õàðàêòåðèñòèêà öåíîïîïóëÿöèé A. victorialis è A. schoenoprasum
â ñîñòàâå ãîðíî-ëóãîâûõ ôèòîöåíîçîâ Ñåâåðíîãî Ïðèýëüáðóñüÿ

             Ï ð è ì å ÷ à í è å: S, ì2– ïëîùàäü ÖÏ; N, òûñ. îñîáåé – ÷èñëåííîñòü îñîáåé ÖÏ.

Ãîä 
Âûñîòà íàä 

óðîâíåì 
ìîðÿ, ì 

Ýêñïîçèöèÿ, 
êðóòèçíà 
ñêëîíà 

S N Àíòðîïîãåííîå 
äàâëåíèå 

Óðîâåíü 
ìåæâèäîâîé 
êîíêóðåíöèè 

Allium victorialis 
2013 1700 ñç, 25–30° 12000 583.99 óìåðåííîå ñðåäíèé 
2017 3500 23.10 âûñîêîå íèçêèé

Allium schoenoprasum 
2013 2300 ñç, 10° 7500 42.67 âûñîêîå âûñîêèé 
2017 4200 6.56 âûñîêîå ñðåäíèé 
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Ðåçóëüòàòû è èõ îáñóæäåíèå. Àíàëèç ðå-
çóëüòàòîâ ãåîáîòàíè÷åñêèõ èññëåäîâàíèé ïîêàçàë,
÷òî çà ÷åòûðå ãîäà âîçðàñòàþùåé àíòðîïîãåííîé
íàãðóçêè íà ÌÏ1 íàðÿäó ñî ñíèæåíèåì îáùåãî
ïðîåêòèâíîãî ïîêðûòèÿ òðàâîñòîÿ (íà 40%) è åãî
ñðåäíåé âûñîòû (ñ 35 äî 16 ñì) çíà÷èòåëüíî èç-
ìåíèëñÿ âèäîâîé ñîñòàâ ôèòîöåíîçà (òàáë. 2).

Ðàíåå äîìèíèðîâàâøèé A. victorialis ñ âû-
ñîêèì ïðîåêòèâíûì ïîêðûòèåì (êðóïíûé ãàáè-
òóñ, øèðîêàÿ ëèñòîâàÿ ïëàñòèíêà, àêòèâíîå âå-
ãåòàòèâíîå ðàçìíîæåíèå) ê 2017 ã. ñìåíèë îòíî-
ñèòåëüíî óñòîé÷èâûé ê âûòàïòûâàíèþ è âûïàñó
âèä Alchemilla retinervis Buser (ìàíæåòêîâî-âåé-
íèêîâûé ëóã).

Ò à á ë è ö à  2

Ãåîáîòàíè÷åñêàÿ õàðàêòåðèñòèêà ãîðíî-ëóãîâûõ ôèòîöåíîçîâ Ñåâåðíîãî Ïðèýëüáðóñüÿ (2013 è 2017 ãã.)

        Ï ð è ì å ÷ à í è å: ì – ìåçîôèòû, ìê – ìåçîêñåðîôèòû, êì – êñåðîìåçîôèòû, ìã – ìåçîãèãðîôèòû.

Âèäû ðàñòåíèé 
ÌÏ (îáùåå ïðîåêòèâíîå ïîêðûòèå òðàâîñòîÿ) Ýêîëîãè÷åñêàÿ 

ãðóïïà ÌÏ1–2013 ã. 
(100%) 

ÌÏ1–2017 ã. 
(60%) 

ÌÏ2–2013 ã. 
(100%) 

ÌÏ2–2017 ã. 
(90%) 

Alchemilla retinervis + 4 + 1 ì 
Allium schoenoprasum – – 1 + ì 
Allium victorialis 5 1–2 – – ì 
Anthoxanthum alpinum – r – – ì 
Betonica macrantha – r – – ì 
Bistorta vivipara – – r – ì 
Calamagrostis arundinacea 2 3 – – ì 
Carex sp. – – + + ìã 
Carex tristis – – + – ìã 
Cirsium obvallatum – + + – ì 
Dasiphora fruticosa – – 2 4 ìã 
Deschampsia cespitosa – + 4 3 ìã 
Euphorbia iberica + r – – ì 
Festuca rubra – – + – êì 
Galium verum – – r – êì 
Geranium sylvaticvum r + – – ì 
Geum rivale – – – + ìã 
Helictotrichon pubescens – r – – ì 
Juncus tenuis – + – – ìã 
Lathyrus pratensis r + – – ì 
Ligularia subsagittata  – – 1 2 ìã 
Melica nutans r – – – ì 
Milium effusum + – – – ìã 
Myosotis micrantha – r – – ìê 
Nonea echioides – r – – ì 
Parnassia palustris – – 1 r ìã 
Phleum phleoides – + r  êì 
Poa annua + – 2 + ì 
Polygonum carneum – + – – ì 
Primula macrocalyx – 2 – – ì 
Ranunculus caucasicus – + – – ì 
Ranunculus elegans – – r 1 ì 
Rubus saxatilis – r – – ì 
Sanguisorba officinalis – – + – ì 
Senecio kolenatianus r – – – ì 
Seseli alpinum – 3 – – ì 
Stellaria holostea – – – + ì 
Tragopogon graminifolius – r – – ì 
Trifolium repens – + – – ì 
Veratrum lobelianum – – + r ìã 
Veronica officinalis – r – – ì 
Vicia alpestris – – + – ì 
Vicia tenuifolia – + – – ì 
Âñåãî âèäîâ 10 24 18 12 – 
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Ñíèæåíèå ìåæâèäîâîé êîíêóðåíöèè è èçìåíå-
íèå ãèäðîëîãè÷åñêîãî ðåæèìà ïî÷âû (óïëîòíåíèå ïðè
âûòàïòûâàíèè) ñïîñîáñòâîâàëî âñåëåíèþ íà äàííóþ
òåððèòîðèþ íîâûõ âèäîâ è óâåëè÷åíèþ èõ îáùåãî
÷èñëà (áîëåå ÷åì âäâîå). Ñîîòâåòñòâåííî â ýêîëîãè-
÷åñêîì ñïåêòðå ÌÏ1 íàðÿäó ñ ìåçîôèòàìè è ìåçî-
ãèãðîôèòàìè ïîÿâèëèñü ïðåäñòàâèòåëè ýêîëîãè÷å-
ñêèõ ãðóïï ìåçîêñåðîôèòîâ è êñåðîìåçîôèòîâ.

Â òî æå âðåìÿ ðàñòåíèÿ áîëüøèíñòâà âèäîâ
íàõîäÿòñÿ â óãíåòåííîì ñîñòîÿíèè (íèçêèé ðîñò,
ìåõàíè÷åñêèå ïîâðåæäåíèÿ âåãåòàòèâíûõ è ãåíå-
ðàòèâíûõ îðãàíîâ). Íå èñêëþ÷åíèå è A. victorialis,
áèîìåòðè÷åñêèå ïàðàìåòðû âåãåòàòèâíûõ îðãà-
íîâ êîòîðîãî óìåíüøèëèñü â 1.11–1.13 ðàç, ãåíå-
ðàòèâíûõ – â 1.02–1.07 ðàç. Ãåíåðàòèâíûå îñîáè
A. victorialis ê 2017 ã. ñîõðàíèëèñü òîëüêî ïîä ïî-
ëîãîì äåðåâüåâ íà ãðàíèöå ñ áåðåçíÿêîì èç Betula
raddeana Trautv. Ðåçêî ñíèçèëàñü äîëÿ èõ ó÷àñ-
òèÿ â âîçðàñòíîì ñïåêòðå (ðèñ. 1), à ïîýòîìó âîç-

ðàñòàíèå èíäåêñîâ Iç è Iâ, ìîëîäîé òèï ÖÏ
(òàáë. 3) íå ÿâëÿþòñÿ ïîêàçàòåëÿìè ýôôåêòèâíî-
ãî ñàìîïîääåðæàíèÿ âèäà, à ñâèäåòåëüñòâóþò î
ãèáåëè ãåíåðàòèâíûõ ðàñòåíèé è çàäåðæêå â ðàç-
âèòèè ïðåãåíåðàòèâíûõ îñîáåé.

Ñîêðàùåíèå ïëîòíîñòè ðåïðîäóêòèâíûõ ðà-
ñòåíèé – ñîáñòâåííûõ èñòî÷íèêîâ ñåìÿí, ìàññî-
âàÿ ãèáåëü ïðîðîñòêîâ ñî ñëàáî ðàçâèòûìè îðãà-
íàìè àâòîòðîôíîãî è ìèíåðàëüíîãî ïèòàíèÿ, íå-
ñìîòðÿ íà íåêîòîðîå óâåëè÷åíèå ïîêàçàòåëåé ñå-
ìåííîé ïðîäóêòèâíîñòè, ïðèâîäÿò ê âûðàæåííî-
ìó ñíèæåíèþ ïàðàìåòðîâ ñåìåííîãî âîçîáíîâëå-
íèÿ (òàáë. 4). Ïðè óìåíüøåíèè èíòåíñèâíîñòè
ïàðòèêóëÿöèè (ìîíîöåíòðè÷åñêàÿ ðûõëîäåðíîâèí-
íàÿ ñëàáî ïàðòèêóëèðóþùàÿ áèîìîðôà) ýòî ñïî-
ñîáñòâóåò ñîêðàùåíèþ ôèçè÷åñêîé è ýôôåêòèâ-
íîé ïëîòíîñòè îñîáåé A. victorialis áîëåå ÷åì â
ñåìü ðàç, ïëîùàäè ÖÏ – â 3.4 ðàçà.

Ãåîáîòàíè÷åñêîå èññëåäîâàíèå ÌÏ2 âûÿâè-
ëî òåíäåíöèþ ê ñîêðàùåíèþ îáùåãî ïðîåêòèâíîãî
ïîêðûòèÿ òðàâîñòîÿ, åãî ñðåäíåé âûñîòû (ñ 30 äî
15 ñì) è âèäîâîãî ðàçíîîáðàçèÿ ôèòîöåíîçà. Ñíè-
çèëîñü ó÷àñòèå â ñëîæåíèè ðàñòèòåëüíîãî ñîîáùå-
ñòâà èëè âîâñå âûïàëè çëàêè Deschampsia
cespitosa (L.) P. Beauv., Poa annua L., Phleum
phleoides (L.) H. Karst., Festuca rubra L., îñîêà
Carex tristis M. Bieb. Îäíîâðåìåííî âîçðîñëî ïðî-
åêòèâíîå ïîêðûòèå ýêîëîãè÷åñêè ïëàñòè÷íîãî âèäà
Dasiphora fruticosa (L.) Rydb. (ãèãðîôèò-ìåçîôèò-
êñåðîôèò), æèçíåííàÿ ôîðìà êîòîðîãî (âåòâèñòûé
ïîäóøêîâèäíûé êóñòàðíèê) ïðåïÿòñòâóåò åãî âû-
åäàíèþ è âûòàïòûâàíèþ, à òàêæå óñòîé÷èâîãî ê
âûïàñó Al. retinervis è ñïîñîáíûõ ê áûñòðîìó çàõ-
âàòó ñâîáîäíûõ òåððèòîðèé Ranunculus elegans
K. Koch è Stellaria holostea L.

Ò à á ë è ö à  3

Äåìîãðàôè÷åñêèå ïàðàìåòðû ÖÏ A. victorialis è A. schoenoprasum Ñåâåðíîãî Ïðèýëüáðóñüÿ

Ï ð è ì å ÷ à í è å: Δ è ω – èíäåêñû âîçðàñòíîñòè è ýôôåêòèâíîñòè; М è Мå, îñîá./ì2 – ôèçè÷åñêàÿ 
è ýôôåêòèâíàÿ ïëîòíîñòü; Iâ è Iç – èíäåêñû âîññòàíîâëåíèÿ è çàìåùåíèÿ

Âèä Allium victorialis Allium schoenoprasum 
Ãîä 2013 2017 2013 2017
Δ 0.20 0.09 0.16 0.28
ω 0.38 0.28 0.37 0.47
М 48.65 6.87 5.69 1.56
Мå 18.43 1.92 2.10 0.73
IВ 10.13 56.81 3.85 2.03
IЗ 8.61 52.12 3.45 2.03

Òèï ÖÏ Ìîëîäàÿ Ìîëîäàÿ Ìîëîäàÿ Ìîëîäàÿ 

Ðèñ. 1. Äèíàìèêà âîçðàñòíîé ñòðóêòóðû öåíîïîïó-
ëÿöèé A. victorialis è A. schoenoprasum â ñîñòàâå
ãîðíî-ëóãîâûõ ôèòîöåíîçîâ Ñåâåðíîãî Ïðèýëüáðó-
ñüÿ. ðl-ñs – îíòîãåíåòè÷åñêèå ñîñòîÿíèÿ. Ïî îñè îð-
äèíàò – ïðîöåíò âîçðàñòíûõ ãðóïï â ñïåêòðå
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Ò à á ë è ö à  4

Ðåïðîäóêòèâíûå ïàðàìåòðû ÖÏ A. victorialis è A. schoenoprasum Ñåâåðíîãî Ïðèýëüáðóñüÿ

            Ï ð è ì å ÷ à í è å: Ng, îñîá./ì2 – ïëîòíîñòü ãåíåðàòèâíûõ îñîáåé; Ó, øò./ì2 – óðîæàé ñåìÿí;
  ðÓ, îñîá./ì2 – ðåàëèçàöèÿ óðîæàÿ.

Âèä Allium victorialis Allium schoenoprasum 
Nöâ 45.15±8.62 40.52±19.24 24.60±6.87 21.09±4.08
Nïë 25.21±6.13 30±22.15 16.50±4.25 12.21±3.02
ÏÏÎ 55.84 74.03 67.07 57.37
ÏÑÏ 151.26±33.45 180±42.16 99±25.50 73.26±17.87
ÐÑÏ 45.15±7.78 83.33±47.88 63.60±20.66 48.22±15.03
ÊÏÑ 29.85 46.29 64.24 65.82
Ng 5.64 0.10 1.11 0.44
Ó 254.65 8.33 70.60 21.09

ðÓ 3.01 0.13 0 0.02

Îñîáè A. schoenoprasum ê 2017 ã. ñîõðàíè-
ëèñü íà ÌÏ2 èñêëþ÷èòåëüíî ñðåäè ïîáåãîâ
D. fruticosa. Íàáëþäàþòñÿ ìåõàíè÷åñêèå ïî-
âðåæäåíèÿ ïîáåãîâ, íåêîòîðîå ñíèæåíèå ìîðôî-
ëîãè÷åñêèõ ïàðàìåòðîâ âåãåòàòèâíûõ (â 1.05–
1.48 ðàç) è ãåíåðàòèâíûõ (â 1.01–1.05 ðàç) îðãà-
íîâ, èíòåíñèâíîñòè ïàðòèêóëÿöèè (ðûõëîäåðíîâèí-
íàÿ ñëàáî ïàðòèêóëèðóþùàÿ áèîìîðôà). Ïîñëåä-
íåå, ó÷èòûâàÿ õàðàêòåðíîå äëÿ âèäà ïðåèìóùå-
ñòâåííî âåãåòàòèâíîå âîçîáíîâëåíèå ÖÏ, îïðå-
äåëÿåò óìåíüøåíèå â âîçðàñòíûõ ñïåêòðàõ äîëè
þâåíèëüíûõ è èììàòóðíûõ ðàñòåíèé, ïîêàçàòå-
ëåé ýôôåêòèâíîñòè ñàìîïîääåðæàíèÿ ÖÏ (Iâ è Iç),
óâåëè÷åíèå èíäåêñîâ âîçðàñòíîñòè è ýôôåêòèâ-
íîñòè. Âîçðîñøèé ïðîöåíò ïðåäñòàâëåííîñòè â
ñïåêòðå âèðãèíèëüíûõ îñîáåé, âåðîÿòíî, ÿâëÿåòñÿ
ñëåäñòâèåì çàäåðæêè â ðàçâèòèè ðàñòåíèé íà ýòà-
ïå çàêëàäêè ãåíåðàòèâíûõ îðãàíîâ â íåáëàãîïðè-
ÿòíûõ óñëîâèÿõ. Ñíèæàþòñÿ òàêæå ïîêàçàòåëè
ñåìåííîé ïðîäóêòèâíîñòè A. schoenoprasum, ÷òî
íà ôîíå íèçêîé ïëîòíîñòè ãåíåðàòèâíûõ îðãàíîâ
îïðåäåëÿåò óìåíüøåíèå óðîæàÿ ñåìÿí. Ïàäåíèå
ýôôåêòèâíîñòè âåãåòàòèâíîãî è, â ìåíüøåé ñòåïå-
íè, ñåìåííîãî âîçîáíîâëåíèÿ ÖÏ ïðèâåëî ê ñíè-
æåíèþ ïëîòíîñòè îñîáåé â 3.65 ðàçà, ÷èñëåííîñòè
è ïëîùàäè ÖÏ ñîîòâåòñòâåííî â 6.50 è 1.79 ðàçà.

Çàêëþ÷åíèå. Òàêèì îáðàçîì, ïðè âûðà-
æåííîì óñèëåíèè àíòðîïîãåííîé íàãðóçêè íà ãîð-
íî-ëóãîâûå ýêîñèñòåìû Ñåâåðíîãî Ïðèýëüáðó-
ñüÿ (ðåêðåàöèÿ, âûïàñ ñêîòà, ñáîð ïèùåâûõ âè-
äîâ) íàáëþäàåòñÿ ñíèæåíèå îáùåãî ïðîåêòèâ-
íîãî ïîêðûòèÿ è ñðåäíåé âûñîòû òðàâîñòîÿ.
Íà÷àëüíûå òåíäåíöèè â èçìåíåíèè ãåîáîòàíè-

÷åñêèõ õàðàêòåðèñòèê ôèòîöåíîçà ïðîÿâëÿþòñÿ
â ñìåíå äîìèíèðóþùèõ âèäîâ íà áîëåå óñòîé-
÷èâûå ê âûòàïòûâàíèþ è âûïàñó, âñåëåíèè ìå-
çîêñåðîôèòîâ è êñåðîìåçîôèòîâ íà òåððèòîðèþ
ñ ìåíåå âëàãîîáåñïå÷åííûìè óïëîòíåííûìè ïî÷-
âàìè – çàêîíîìåðíîñòè, ðàíåå óñòàíîâëåííûå
íàìè òàêæå äëÿ ãîðíî-ëóãîâûõ ôèòîöåíîçîâ Öåí-
òðàëüíîãî Êàâêàçà [10]. Íà ïîïóëÿöèîííîì óðîâ-
íå èíäèêàòîðîì âûñîêîé àíòðîïîãåííîé íàãðóç-
êè íà ãîðíî-ëóãîâûå ýêîñèñòåìû ÿâëÿåòñÿ ñìå-
íà âèîëåíòíîé êîìïîíåíòû â ñòðàòåãèè æèçíè
A. victorialis íà ïàòèåíòíóþ. Ïîñëåäíÿÿ ïðîÿâ-
ëÿåòñÿ â îïòèìèçàöèè ïåðåðàñïðåäåëåíèÿ ýíåð-
ãåòè÷åñêèõ è ïëàñòè÷åñêèõ ðåñóðñîâ íà ïîääåð-
æàíèå ìèíèìàëüíî íåîáõîäèìîãî äëÿ ñóùåñòâî-
âàíèÿ ÖÏ óðîâíÿ ÷èñëåííîñòè è ïëîòíîñòè: ñíè-
æåíèå èíòåíñèâíîñòè ðîñòîâûõ, ðåïðîäóêòèâíûõ
ïðîöåññîâ, ïàðòèêóëÿöèè, çàäåðæêå â ðàçâèòèè
îñîáåé íà ïðåãåíåðàòèâíîé ñòàäèè.

Äàëüíåéøåå íàðàñòàíèå àíòðîïîãåííîé íà-
ãðóçêè ïðèâîäèò ê îáåäíåíèþ âèäîâîãî ðàçíîîá-
ðàçèÿ ôèòîöåíîçà, âûïàäåíèþ è ñíèæåíèþ ïðîåê-
òèâíîãî ïîêðûòèÿ êîðìîâûõ (çëàêè è îñîêè) è ïè-
ùåâûõ (A. schoenoprasum) âèäîâ, ðàñïðîñòðàíå-
íèþ óñòîé÷èâûõ ê âûïàñó è âûòàïòûâàíèþ, à òàê-
æå ðóäåðàëüíûõ âèäîâ. Ïîïóëÿöèîííûì áèîèíäè-
êàòîðîì êðàéíå âûðàæåííîãî àíòðîïîãåííîãî íà-
ðóøåíèÿ ýêîñèñòåì ÿâëÿåòñÿ êðèòè÷åñêîå ñîñòî-
ÿíèå ÖÏ A. schoenoprasum. Àäàïòèâíûå ìåõà-
íèçìû ïàòèåíòíîé êîìïîíåíòû ñòðàòåãèè æèçíè
âèäà (ñíèæåíèå èíòåíñèâíîñòè ðîñòîâûõ, ðåïðî-
äóêòèâíûõ ïðîöåññîâ, ïàðòèêóëÿöèè) â ïîäîáíûõ
óñëîâèÿõ ìàëîýôôåêòèâíû â îáåñïå÷åíèè ñîõðà-
íåíèÿ åãî â ñîñòàâå ôèòîöåíîçà.
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DYNAMICS OF MOUNTAIN-MEADOW PHYTOCENOSES OF NORTHERN ELBRUS
REGION AT THE AMPLIFICATION OF ANTHROPOGENIC PRESSURE:

GEOBOTANICAL AND CENOPOPULATION ANALYSIS
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It is relevant to use integral, complex parameters and descriptions for phytoindication. This allows us to give a
concrete and comprehensive description of the object state, to develop scientific measures for the protection and rational
use of plant resources. The traditional method of phytoindication is geobotanical researches, including the identification
of phytocenosis species composition with further analysis on ecological scales. At the same time, cenopopulation is a
concrete object of anthropogenic influence on vegetation cover. Therefore, population biomonitoring can be considered
as one of the most promising methods of phytoindication. This article is devoted to integration of geobotanical and
population indicational methods in assessing the state of Kabardino-Balkaria mountain-meadow phytocenoses amid
increasing anthropogenic load. Construction of a new comfortable road resulted in significant increase of tourist motion
to district of Northern Elbrus region, where the well-known balneological resort is located. Strengthening of anthropogenic
pressure on mountain-meadow ecosystems in 2013–2017 caused the change of phytocenoses geobotanical characteristics
and change of species-bioindicators cenopopulations state (Allium victorialis L. è A. schoenoprasum L.). At the initial
stages the dominant species change to the more resistant to trampling and pasture. There is an invasion on the territory
of mezoxerophytes and xeromesophytes species due to changes of hydrological regime of compacted soils. The life
strategy of dominant A. victorialis is changing: the patient component of the strategy is manifested. It allows supporting
the minimum level of abundance and density necessary to preserve the coenopopulation. Further strengthening of
anthropogenic load results in decline of species variety, causes a decrease in the projective cover and disappearance of
cereals and sedges, to spread of ruderal species. The condition of A. schoenoprasum cenopopulations is characterized by
a critical decrease in the number and density of plants.

Key words: biomonitoring, mountain-meadow phytocenoses, anthropogenic influence, geobotanical and population
analysis, A. victorialis, A. schoenoprasum.




