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GREEN MASS YIELDS IN ANNUAL LEGUME-GRASS MIXTURES
IN THE FOREST-STEPPE ZONE OF THE REPUBLIC OF TUVA

Investigations were carried out into the comparative assessment of yielding capacity in annual
grass-and-legume crops, millet and oats, in pure sowings as well as in mixture with pea, field pea and
vetch. The experiment was performed in 2011–2014 on dark-chestnut soils of the Republic of Tuva
(Durgen). Under arid conditions of the steppe zone of Tuva, such grass mixtures as millet + peas and
millet + field peas sown at the first date (III ten-day period of May) were remarkable among annual
grass-and-legume crops for their average green mass yields during years of investigations; these were
17.7 and 16.6 tonnes per ha, respectively. At the second sowing date (II ten-day period of June), the
maximum yield was observed in millet + peas mixture (19.7 tonnes per ha), and in oats + field peas
mixture (19.7 tonnes per ha). There was determined the biological efficiency coefficient of annual
grass-and-legumes mixtures when grown for green mass, depending on components and sowing dates.
The biological efficiency of grass-and-legumes mixtures was found to be higher than that of the pure
grass sowings. The maximum indices were obtained in the variants oats + field peas (1.25) and peas +
oats (1.23) sown at the second date. There were determined the optimum sowing dates for annual
grass-and-legume crops in the forest-steppe zone of Tuva: III ten-day period of May for fodder
millet + leguminous crops (peas, field peas) mixtures, and II ten-day period of June for oats + peas
and field peas mixtures.

Keywords: millet, oats, peas, field peas, vetch, yield, mixed sowings, biological efficiency,
sowing dates.
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ÐÀÇÂÈÒÈÅ ÈÑÊÓÑÑÒÂÅÍÍÎ ÑÎÇÄÀÍÍÎÃÎ
ÍÀ ÁÈÎËÎÃÈ×ÅÑÊÎÌ ÝÒÀÏÅ ÐÅÊÓËÜÒÈÂÀÖÈÈ ÔÈÒÎÖÅÍÎÇÀ

Â ÓÑËÎÂÈßÕ ÊÐÀÉÍÅÃÎ ÑÅÂÅÐÀ

Ïðèâåäåíû ðåçóëüòàòû ìíîãîëåòíèõ (2007–2013) èññëåäîâàíèé ïî ðàçâèòèþ èñêóññò-
âåííî ñîçäàííîãî íà áèîëîãè÷åñêîì ýòàïå ðåêóëüòèâàöèè ôèòîöåíîçà â óñëîâèÿõ Êðàéíåãî
Ñåâåðà. Îáúåêòàìè èññëåäîâàíèÿ ñëóæèëè íàðóøåííûå ãðóíòû è ìíîãîëåòíèå òðàâû. Ýêñ-
ïåðèìåíòàëüíàÿ ðàáîòà âûïîëíåíà â çîíå òóíäðû ïîëóîñòðîâà ßìàë íà äíå êàðüåðà íàìûâ-
íîãî ãðóíòà òðåõãîäè÷íîé âûðàáîòêè Áîâàíåíêîâñêîãî íåôòåãàçîêîíäåíñàòíîãî ìåñòîðîæäå-
íèÿ. Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé öåëè çàëîæåí ïîëåâîé îïûò â III äåêàäå àâãóñòà 2007 ã.
â òðåõêðàòíîé ïîâòîðíîñòè. Âûðàùèâàëè ìíîãîêîìïîíåíòíóþ òðàâîñìåñü èç îâñÿíèöû
êðàñíîé, êîñòðåöà áåçîñòîãî, îâñÿíèöû ëóãîâîé, òèìîôååâêè ëóãîâîé, ïûðåÿ ïîëçó÷åãî,
ìÿòëèêà ëóãîâîãî, áåêìàíèè îáûêíîâåííîé. Âûÿâëåíî, ÷òî íà òðåòèé ãîä ïîñëå ïðåêðàùå-
íèÿ äîáû÷è ïåñêà âîññòàíàâëèâàþùèéñÿ ðàñòèòåëüíûé ïîêðîâ ïðåäñòàâëåí ðîìàøêîé
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îáûêíîâåííîé è áåññìåðòíèêîì ïåñ÷àíûì ñ ïðîåêòèâíûì ïîêðûòèåì 3–5 %. Áåç âíåñåíèÿ
ìèíåðàëüíûõ óäîáðåíèé ìíîãîëåòíèå òðàâû îáåñïå÷èâàþò ñëàáûé óêðåïèòåëüíûé ýôôåêò:
ïðè÷èíîé ÿâëÿåòñÿ íèçêîå ïðîåêòèâíîå ïîêðûòèå (îò 5 äî 45 %) è ñëàáîå ðàçâèòèå êîðíå-
âîé ñèñòåìû. Ìèíåðàëüíûå óäîáðåíèÿ óñêîðÿþò ðàçâèòèå ìíîãîëåòíèõ òðàâ, óâåëè÷èâàþò
ïðîåêòèâíîå ïîêðûòèå äî 90–100 % è îáåñïå÷èâàþò âûñîêèé óêðåïèòåëüíûé ýôôåêò íàðó-
øåííûõ ãðóíòîâ. Â ñîñòàâå ôèòîöåíîçà ÷åðåç 6 ëåò ïîñëå åãî ñîçäàíèÿ ñîõðàíèëèñü âûñåÿí-
íûå âèäû òðàâ: îâñÿíèöà êðàñíàÿ (28 %), êîñòðåö áåçîñòûé (13 %), òèìîôååâêà ëóãîâàÿ
(21 %). Åäèíè÷íî ïðåäñòàâëåíû îâñÿíèöà ëóãîâàÿ, ïûðåé ïîëçó÷èé è áåêìàíèÿ îáûêíîâåí-
íàÿ. Çà ýòîò ïåðèîä ïðîèçîøëî âíåäðåíèå àáîðèãåííîé ôëîðû – ïóøèöû âëàãàëèùíîé,
îñîê, ìõà ïîëèòðèõóìà ìîææåâåëîâîãî – íà âñåõ âàðèàíòàõ îïûòà, îñîáåííî ñ âíåñåíèåì
ìèíåðàëüíûõ óäîáðåíèé.

Êëþ÷åâûå ñëîâà: áèîëîãè÷åñêàÿ ðåêóëüòèâàöèÿ, íàðóøåííûå çåìëè, ýðîçèÿ ïî÷â, ìèíå-
ðàëüíûå óäîáðåíèÿ, ìíîãîëåòíèå òðàâû, ãðóíò.

ßìàëî-Íåíåöêèé àâòîíîìíûé îêðóã çàíèìàåò ïåðâîå ìåñòî ïî íàðó-
øåííûì çåìëÿì ñðåäè ñóáúåêòîâ Ðîññèéñêîé Ôåäåðàöèè [1]. Àêòèâíîå ïðî-
ìûøëåííîå îñâîåíèå íåôòåãàçîâûõ ìåñòîðîæäåíèé ðåãèîíà, ñòðîèòåëüñòâî
çäåñü íîâûõ àâòîìîáèëüíûõ è æåëåçíûõ äîðîã óâåëè÷èâàåò êîëè÷åñòâî òåõ-
íîãåííî íàðóøåííûõ çåìåëü, ïîäëåæàùèõ ðåêóëüòèâàöèè. Îïàñíûå ýðîçè-
îííûå ïðîöåññû áûñòðî çàõâàòûâàþò îãîëåííûå ìåëêîäèñïåðñíûå ãðóíòû,
â ðåçóëüòàòå ïðîèñõîäÿò ðàçðóøåíèÿ ðàçëè÷íûõ èíæåíåðíûõ êîíñòðóêöèé è
çäàíèé, âîçâåäåííûõ äëÿ ôóíêöèîíèðîâàíèÿ íåôòåãàçîâîãî êîìïëåêñà [2].
Çàðàñòàíèå íàðóøåííûõ ó÷àñòêîâ òóíäðû, ãäå áûë ïîëíîñòüþ óíè÷òîæåí
ïî÷âåííî-ðàñòèòåëüíûé ïîêðîâ, ïðîòåêàåò ÷ðåçâû÷àéíî ìåäëåííî: ê êîíöó
âòîðîãî äåñÿòèëåòèÿ òîëüêî 20–50 % ïëîùàäè ïîêðûâàåòñÿ ðàñòèòåëüíî-
ñòüþ [3]. Ïðè ýòîì ïðîèñõîäèò ñîêðàùåíèå ôëîðèñòè÷åñêîãî è ôèòîöåíî-
òè÷åñêîãî ðàçíîîáðàçèÿ [4, 5]. Â íàñòîÿùåå âðåìÿ âîññòàíîâèòåëüíûå ïðî-
öåññû íå óñïåâàþò çà ðàçâèâàþùèìèñÿ ðàçðóøåíèÿìè, âûçâàííûìè àíòðî-
ïîãåííûìè ïðåññîì. Ïðè÷èíû çàìåäëåííîñòè âîññòàíîâèòåëüíûõ ïðîöåñ-
ñîâ â çîíå òóíäðû ñëåäóþùèå: ìàëî÷èñëåííîñòü ïîïóëÿöèé àïîôèòíûõ, ðó-
äåðàëüíûõ è àíòðîïîõîííûõ âèäîâ; ñëàáîå ðàñïðîñòðàíåíèå çà÷àòêîâ âî-
çîáíîâëåíèÿ; ñëàáîå ðåïðîäóêòèâíîå óñèëèå êëèìàêñîâûõ âèäîâ; î÷åíü ìà-
ëîå ÷èñëî âèäîâ, ó÷àñòâóþùèõ â äåìóòàöèîííîì ïðîöåññå [6].

Ðàñòèòåëüíîñòü òóíäðû õàðàêòåðèçóåòñÿ ÷ðåçâû÷àéíî íèçêîé ïðîäóê-
òèâíîñòüþ: åæåãîäíî îïàäàåò íåáîëüøîå êîëè÷åñòâî îðãàíè÷åñêèõ âå-
ùåñòâ. Íèçêàÿ çîëüíîñòü îïàäà, ìàëîå ñîäåðæàíèå â íåì îñíîâàíèé,
îñîáåííî êàëüöèÿ, íåáëàãîïðèÿòíûé òåìïåðàòóðíûé ðåæèì, áåäíîñòü áàê-
òåðèàëüíîé ôëîðû îïðåäåëÿþò çàìåäëåííîñòü ðàçëîæåíèÿ îïàäà è ñèíòåç
ãóìóñîâûõ âåùåñòâ [7–10]. Ñàìîâîññòàíîâëåíèå íàðóøåííûõ ëàíäøàôòîâ
âîçìîæíî òîëüêî íà ïëîñêèõ ïîâåðõíîñòÿõ, ñëîæåííûõ òîðôÿíèêàìè èëè
ãðóíòàìè, èìåþùèìè â ñâîåì ñîñòàâå ãëèíèñòóþ ôðàêöèþ, íî íå íà ÷èñ-
òûõ ïåñêàõ. Âîññòàíîâëåíèå ðàñòèòåëüíîñòè äàæå çà 2–3 ãîäà íåïðèåìëåìî
è äîñòàòî÷íî äîëãî äëÿ ñóðîâûõ ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé Ñåâåðà,
íå ãîâîðÿ î äâàäöàòèëåòíåì ñðîêå [11].

Çîíû ñèëüíûõ íàðóøåíèé ïðàêòè÷åñêè ñàìîñòîÿòåëüíî íå âîññòàíàâ-
ëèâàþòñÿ è íóæäàþòñÿ â íåçàìåäëèòåëüíîé áèîðåêóëüòèâàöèè. Â ïåðâóþ
î÷åðåäü ýòî îòíîñèòñÿ ê ðåêóëüòèâàöèè êàðüåðíûõ âûåìîê, ãäå ïî÷âåí-
íî-ðàñòèòåëüíûé ïîêðîâ íàðóøåí ïîëíîñòüþ [12].

Öåëü èññëåäîâàíèÿ – ñîçäàíèå óñòîé÷èâûõ êóëüòóðíûõ ôèòîöåíîçîâ
íà êàðüåðíûõ âûåìêàõ íàìûâíîãî ãðóíòà.
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ÎÁÚÅÊÒÛ, ÓÑËÎÂÈß È ÌÅÒÎÄÈÊÀ ÏÐÎÂÅÄÅÍÈß ÈÑÑËÅÄÎÂÀÍÈÉ

Ýêñïåðèìåíòàëüíàÿ ðàáîòà âûïîëíåíà â çîíå òóíäðû ïîëóîñòðîâà
ßìàë íà äíå êàðüåðà íàìûâíîãî ãðóíòà òðåõãîäè÷íîé âûðàáîòêè Áîâàíåí-
êîâñêîãî íåôòåãàçîêîíäåíñàòíîãî ìåñòîðîæäåíèÿ (ÁÍÃÊÌ).

Êëèìàòè÷åñêèå îñîáåííîñòè Êðàéíåãî Ñåâåðà îáóñëîâëåíû ãåîãðàôè÷å-
ñêèì ïîëîæåíèåì. Ñðåäíåãîäîâàÿ òåìïåðàòóðà âîçäóõà â çîíå òóíäðû –7 �Ñ.
Ñóììà ýôôåêòèâíûõ òåìïåðàòóð – 700–900 �Ñ. Âåãåòàöèîííûé ïåðèîä äëèò-
ñÿ äî 70 ñóò. Îñàäêîâ âûïàäàåò 220–400 ìì â ãîä, èç íèõ 60 % – â âåñåííå-ëåò-
íèé ïåðèîä. Ñ ãëóáèíû 30–200 ñì ïî÷âà ïîäñòèëàåòñÿ âå÷íîé ìåðçëîòîé.

Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé öåëè íàìè çàëîæåí ïîëåâîé îïûò â
III äåêàäå àâãóñòà 2007 ã. â òðåõêðàòíîé ïîâòîðíîñòè. Âûðàùèâàëè ìíîãî-
êîìïîíåíòíóþ òðàâîñìåñü èç îâñÿíèöû êðàñíîé (Festuca rubra) – 40 %, êî-
ñòðåöà áåçîñòîãî (Bromopsis inermis) – 35, îâñÿíèöû ëóãîâîé (Festuca pra-
tensis) – 10, òèìîôååâêè ëóãîâîé (Phleum pretense) – 5, ïûðåÿ ïîëçó÷åãî
(Elytrigia repens) – 5, ìÿòëèêà ëóãîâîãî (Ðîà pratensis) – 3, áåêìàíèè îáûê-
íîâåííîé (Beckmannia emciformis) – 2 %.

Ôåíîëîãè÷åñêèå íàáëþäåíèÿ çà ðîñòîì è ðàçâèòèåì ìíîãîëåòíèõ òðàâ
âåëè ïî ìåòîäèêå Ãîññîðòñåòè íà êàæäîì âàðèàíòå îïûòà íà ïðîòÿæåíèè
âñåãî âåãåòàöèîííîãî ïåðèîäà. Ó÷åò ãóñòîòû ñòîÿíèÿ ðàñòåíèé ïðîâîäèëè
â ôàçó ïîëíûõ âñõîäîâ íà òðåõ ïîñòîÿííûõ ïëîùàäêàõ äâóõ íåñìåæíûõ ïî-
âòîðíîñòåé (50 � 50 ñì). Ôèòîìàññó ðàñòåíèé îïðåäåëÿëè ìåòîäîì ñïëîø-
íîãî ó÷åòà. Ðàçìåð ïëîùàäîê 1 ì2, ïîâòîðíîñòü øåñòèêðàòíàÿ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïðè âèçóàëüíîì îñìîòðå äíà êàðüåðà íàìûâíîãî ãðóíòà ïåðåä çàêëàä-
êîé îïûòà ÷åðåç 3 ãîäà ïî çàâåðøåíèè åãî ðàçðàáîòêè îáíàðóæåíû åäèíè÷-
íûå êóñòû ðîìàøêè îáûêíîâåííîé è áåññìåðòíèêà ïåñ÷àíîãî. Ïðîåêòèâ-
íîå ïîêðûòèå íå ïðåâûøàëî 3–5 %.

Ìíîãîëåòíèå òðàâû â êàðüåðå íàìûâíîãî ãðóíòà íà òåððèòîðèè
ÁÍÃÊÌ áûëè ïîñåÿíû â àâãóñòå 2007 ã. Ïåðåä óõîäîì â çèìó íà êîí-
òðîëüíûõ (íåóäîáðåííûõ) äåëÿíêàõ îíè íàõîäèëèñü â ôàçå âñõîäîâ, ïðè-
÷åì î÷åíü íåðàâíîìåðíûõ. Ïðîåêòèâíîå ïîêðûòèå íà îòäåëüíûõ ó÷àñòêàõ
èçìåíÿëîñü îò 15 äî 45 %. Íà âàðèàíòàõ ñ ìèíåðàëüíûìè óäîáðåíèÿìè
âñå âèäû ìíîãîêîìïîíåíòíîé òðàâîñìåñè íàõîäèëèñü â ôàçå êóùåíèÿ.
Çèìà 2007/08 ã. âûäàëàñü ñíåæíîé è çíà÷èòåëüíî òåïëåå îáû÷íîé. Òåìïå-
ðàòóðà âîçäóõà áûëà âûøå ñðåäíåé ìíîãîëåòíåé íà 10,3 �Ñ, êîëè÷åñòâî
âûïàâøèõ îñàäêîâ ïðåâûøàëî íîðìó íà 58 %, ïîýòîìó âåñíîé 2008 ã. ÿâ-
íûõ ïðèçíàêîâ ãèáåëè âñåõ âèäîâ òðàâ íå îòìå÷åíî.

Íà êîíòðîëüíûõ äåëÿíêàõ ê êîíöó âåãåòàöèîííîãî ïåðèîäà 2008 ã.
ðàñòåíèÿ íå ïðåâûøàëè âûñîòû 10–15 ñì. ×èñëî ðàñòåíèé ñîñòàâëÿëî â
ñðåäíåì 450 øò./ì2, ïðîåêòèâíîå ïîêðûòèå áûëî îêîëî 40 % (ðèñ. 1). Íà
íåóäîáðåííûõ äåëÿíêàõ â îñíîâíîì ïðåîáëàäàëè òàêèå âèäû òðàâ, êàê îâ-
ñÿíèöà êðàñíàÿ, îâñÿíèöà ëóãîâàÿ, ìÿòëèê ëóãîâîé, òèìîôååâêà ëóãîâàÿ,
ëèñîõâîñò ëóãîâîé.

Ïðè âíåñåíèè N90P90K90 â íà÷àëå I äåêàäû àâãóñòà 2008 ã. íàáëþäàëàñü
ôàçà êóùåíèÿ ó êîñòðåöà áåçîñòîãî è áåêìàíèè îáûêíîâåííîé. Â ýòî âðå-
ìÿ ó îâñÿíèöû êðàñíîé, îâñÿíèöû ëóãîâîé, ìÿòëèêà ëóãîâîãî, òèìîôååâêè
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ëóãîâîé, ëèñîõâîñòà ëóãîâîãî îòìå÷åíà ôàçà âûõîäà â òðóáêó. Âûñîòà ðàñ-
òåíèé ñîñòàâëÿëà 20–25 ñì.

Ê êîíöó âåãåòàöèè (I äåêàäà ñåíòÿáðÿ) íàáëþäàëàñü ôàçà êîëîøåíèÿ ó
êîñòðåöà áåçîñòîãî è áåêìàíèè îáûêíîâåííîé. Âñå îñòàëüíûå òðàâû íàõî-
äèëèñü â ôàçå öâåòåíèÿ. Âûñîòà ðàñòåíèé äîñòèãàëà 30 ñì, èõ ÷èñëî ñî-
ñòàâëÿëî 1119 øò./ì2 , ïðîåêòèâíîå ïîêðûòèå íà ýòîì âàðèàíòå îêîëî 90 %.

Íà ôîíå âíåñåíèÿ âûñîêîé íîðìû ìèíåðàëüíûõ óäîáðåíèé
(N150P150K150) â êîíöå I äåêàäû àâãóñòà íàñòóïèëà ôàçà âûõîäà â òðóáêó ó
êîñòðåöà áåçîñòîãî è áåêìàíèè îáûêíîâåííîé. Âûñîòà ýòèõ âèäîâ òðàâ
äîñòèãàëà 25–30 ñì. Ó îâñÿíèöû êðàñíîé, îâñÿíèöû ëóãîâîé, ìÿòëèêà ëó-
ãîâîãî, òèìîôååâêè ëóãîâîé è ëèñîõâîñòà ëóãîâîãî çàôèêñèðîâàíî íà÷àëî
ôàçû öâåòåíèÿ. Ïðè ýòîì âûñîòà ðàñòåíèé äîñòèãàëà 30–35 ñì. Ê êîíöó
I äåêàäû ñåíòÿáðÿ êîñòðåö áåçîñòûé è áåêìàíèÿ îáûêíîâåííàÿ ïîëíîñòüþ
ñôîðìèðîâàëè ãåíåðàòèâíûå îðãàíû. Îñòàëüíûå âèäû òðàâ íàõîäèëèñü â
ôàçå óáîðî÷íîé ñïåëîñòè. Âûñîòà ðàñòåíèé äîñòèãàëà 40 ñì, ÷èñëî
1640 øò./ì2, ïðîåêòèâíîå ïîêðûòèå íà ýòîì âàðèàíòå áîëåå 90 % .

Ïðè âíåñåíèè ìèíåðàëüíûõ óäîáðåíèé â äîçå N210P210K210 â I äåêàäå àâ-
ãóñòà 2008 ã. íàáëþäàëàñü ôàçà âûõîäà â òðóáêó ó êîñòðåöà áåçîñòîãî è áåê-
ìàíèè îáûêíîâåííîé. Âûñîòà ðàñòåíèé – äî 40 ñì. Îâñÿíèöà êðàñíàÿ,
îâñÿíèöà ëóãîâàÿ, ìÿòëèê ëóãîâîé, òèìîôååâêà ëóãîâàÿ, ëèñîõâîñò ëóãîâîé
íàõîäèëèñü â íà÷àëå ôàçû öâåòåíèÿ. Â I äåêàäå ñåíòÿáðÿ êîñòðåö áåçîñòûé è
áåêìàíèÿ îáûêíîâåííàÿ íàõîäèëèñü â ôàçå öâåòåíèÿ. Âñå îñòàëüíûå òðàâû
áûëè â ôàçå ñîçðåâàíèÿ ñåìÿí, âûñîòà èõ – 45–50 ñì, ÷èñëî 2560 øò./ì2. Íà
ýòîì âàðèàíòå îòìå÷åíî ïîÿâëåíèå ïûðåÿ ïîëçó÷åãî â êîëè÷åñòâå 1–2 ðàñòå-
íèÿ íà 1 ì2. Åãî ðàçâèòèå â 2008 ã. îñòàíîâèëîñü â ôàçå ôîðìèðîâàíèÿ êîëî-
ñà. Ïðîåêòèâíîå ïîêðûòèå íà ýòîì âàðèàíòå îêîëî 100 %.

Ôåíîëîãè÷åñêèå íàáëþäåíèÿ â 2009 ã. íà÷àëèñü ñî II äåêàäû àâãóñòà.
Íà êîíòðîëå ê ýòîìó âðåìåíè ó ìíîãîëåòíèõ òðàâ íàñòóïèëà ôàçà âûõîäà â
òðóáêó, íà âñåõ óäîáðåííûõ âàðèàíòàõ – ôàçà êîëîøåíèÿ. Íà êîíòðîëüíîì
âàðèàíòå çàôèêñèðîâàíû òàêèå âèäû òðàâ, êàê îâñÿíèöà êðàñíàÿ, îâñÿíè-
öà ëóãîâàÿ, ìÿòëèê ëóãîâîé. Íà óäîáðåííûõ äåëÿíêàõ âèäîâîé ñîñòàâ òðàâ
áûë ïðåäñòàâëåí îâñÿíèöåé êðàñíîé, îâñÿíèöåé ëóãîâîé, ìÿòëèêîì ëóãî-
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âûì, òèìîôååâêîé ëóãîâîé, ëèñîõâîñòîì ëóãîâûì è íåçíà÷èòåëüíûì ïðè-
ñóòñòâèåì áåêìàíèè îáûêíîâåííîé è êîñòðåöà áåçîñòîãî. Â ýòîò ïåðèîä
òðàâû ïî ñðàâíåíèþ ñ 2008 ã. èìåëè ñâåòëî-çåëåíóþ îêðàñêó, èõ âûñîòà íå
ïðåâûøàëà 35–40 ñì.

Â äàëüíåéøåì áëàãîïðèÿòíûå ïîãîäíûå óñëîâèÿ ñïîñîáñòâîâàëè àê-
òèâíîìó ðàçâèòèþ ìíîãîëåòíèõ òðàâ. Àâãóñò è I äåêàäà ñåíòÿáðÿ ïðîøëè
ñî ñòàáèëüíûì è çíà÷èòåëüíûì (âûøå êëèìàòè÷åñêîé íîðìû íà 2,6 �C)
ïðåâûøåíèåì ñðåäíåìíîãîëåòíèõ ïîêàçàòåëåé òåìïåðàòóðû è ñ îòíîñè-
òåëüíî ðàâíîìåðíûì óâëàæíåíèåì. Ê êîíöó I äåêàäû ñåíòÿáðÿ 2009 ã. íà
âñåõ âàðèàíòàõ îïûòà ñ âíåñåíèåì óäîáðåíèé íàñòóïèëà ôàçà óáîðî÷íîé
ñïåëîñòè ó îâñÿíèöû êðàñíîé, îâñÿíèöû ëóãîâîé, ìÿòëèêà ëóãîâîãî, òèìî-
ôååâêè ëóãîâîé, ëèñîõâîñòà ëóãîâîãî. Âûñîòà ðàñòåíèé – îêîëî 50 ñì. Íà
êîíòðîëüíîì âàðèàíòå ýòè æå âèäû ìíîãîëåòíèõ òðàâ íàõîäèëèñü â ôàçå
öâåòåíèÿ. Âûñîòà ðàñòåíèé íå ïðåâûøàëà 40 ñì. Íà óäîáðåííûõ äåëÿíêàõ
òàêæå îòìå÷åíû êîñòðåö áåçîñòûé è áåêìàíèÿ îáûêíîâåííàÿ (1–2 øò./ì2),
êîòîðûå íàõîäèëèñü â ôàçå êîëîøåíèÿ. Ïðîåêòèâíîå ïîêðûòèå íà êîí-
òðîëüíîì âàðèàíòå ñîñòàâëÿëî 60 %, íà âñåõ óäîáðåííûõ äåëÿíêàõ îíî äîñ-
òèãàëî 100 %.

Â 2009 ã. ê íà÷àëó ñåíòÿáðÿ íà âñåõ óäîáðåííûõ äåëÿíêàõ îòìå÷åíî ïî-
ÿâëåíèå ðîìàøêè îáûêíîâåííîé. Êîëè÷åñòâî ðàñòåíèé â òå÷åíèå âåãåòà-
öèîííîãî ïåðèîäà 2009 ã. óâåëè÷èëîñü íåçíà÷èòåëüíî ïî ñðàâíåíèþ ñ
ïðåäûäóùèì íà âñåõ âàðèàíòàõ îïûòà (íà 5–7 %).

Âåãåòàöèîííûé ïåðèîä 2010 ã. áûë íåáëàãîïðèÿòíûì äëÿ ðîñòà è ðàç-
âèòèÿ ìíîãîëåòíèõ òðàâ èç-çà íèçêèõ òåìïåðàòóð âîçäóõà è äåôèöèòà îñàä-
êîâ. Â ñâÿçè ñ ýòèì âî II äåêàäå àâãóñòà íà êîíòðîëå îòìå÷åíà ôàçà
êóùåíèÿ òðàâ, íà óäîáðåííûõ äåëÿíêàõ – ôàçà âûõîäà â òðóáêó. Ïðîåêòèâ-
íîå ïîêðûòèå íà êîíòðîëüíîì âàðèàíòå íå ïðåâûøàëî 50 %, íà óäîáðåí-
íûõ – 95 %. Òðàâû èìåëè ñâåòëî-çåëåíóþ îêðàñêó è áûëè íèæå íà
10–20 ñì ïî ñðàâíåíèþ ñ ýòèì ïåðèîäîì â 2009 ã.

Ê êîíöó âåãåòàöèîííîãî ïåðèîäà 2010 ã. íà êîíòðîëå íàñòóïèëà ôàçà
êîëîøåíèÿ ó îâñÿíèöû êðàñíîé, ìÿòëèêà ëóãîâîãî, òèìîôååâêè ëóãîâîé,
ëèñîõâîñòà ëóãîâîãî. Íà âàðèàíòàõ ñ âíåñåíèåì ìèíåðàëüíûõ óäîáðåíèé
ýòè æå âèäû òðàâ íàõîäèëèñü â ôàçå öâåòåíèÿ. Â 2010 ã. îòñóòñòâîâàëè òà-
êèå âèäû òðàâ, êàê áåêìàíèÿ îáûêíîâåííàÿ è êîñòðåö áåçîñòûé, òàêæå íå
áûëî ðîìàøêè îáûêíîâåííîé.

Íàáëþäåíèÿ çà ðàçâèòèåì ðàñòèòåëüíîãî ïîêðîâà â êîíöå âåãåòàöèè
ìíîãîëåòíèõ òðàâ â 2013 ã. ïîêàçàëè ñíèæåíèå êîëè÷åñòâà ðàñòåíèé, ñî-
êðàùåíèå îäíèõ âèäîâ ìíîãîëåòíèõ òðàâ è ïîÿâëåíèå äðóãèõ. Ýòî ìîæåò
áûòü ñâÿçàíî ñî ñíèæåíèåì ñîäåðæàíèÿ ïèòàòåëüíûõ âåùåñòâ â ïî÷âå â
ñâÿçè ñ èõ ïîòðåáëåíèåì ìíîãîëåòíèìè òðàâàìè. Ìåäëåííîå ðàçëîæåíèå
ôèòîìàññû ìíîãîëåòíèõ òðàâ òàêæå íå ñïîñîáñòâóåò ñóùåñòâåííîìó óëó÷-
øåíèþ ïèòàòåëüíîãî ðåæèìà ïî÷âîãðóíòà è ðàñòåíèé. Ïîñëå çàêëàäêè
îïûòà â 2007 ã. äîïîëíèòåëüíûõ ïîäêîðìîê ìèíåðàëüíûìè óäîáðåíèÿìè â
òå÷åíèå âåãåòàöèè ìíîãîëåòíèõ òðàâ íå ïðîâîäèëè.

Áåç âíåñåíèÿ óäîáðåíèé ñîõðàíèëèñü îâñÿíèöà êðàñíàÿ è ìÿòëèê ëó-
ãîâîé. Îòìå÷åíî ïîÿâëåíèå ìåñòíîãî âèäà – ïóøèöû âëàãàëèùíîé. Âåñü
âåðõíèé ñëîé ãðóíòà áûë ïîêðûò ìõîì ïîëèòðèõóìîì ìîææåâåëîâûì, êî-
òîðûé ñïîñîáñòâóåò ïîâåðõíîñòíîìó íàêîïëåíèþ âëàãè è çàáîëà÷èâàíèþ
ìåñòîîáèòàíèé.
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Íà âàðèàíòàõ ñ âíåñåíèåì ìèíåðàëüíûõ óäîáðåíèé îñîáûõ ðàçëè÷èé
ìåæäó ôîíàìè ïèòàíèÿ íå îòìå÷åíî. Èç ïîñåÿííûõ â 2007 ã. ìíîãîëåòíèõ
òðàâ ñîõðàíèëèñü îâñÿíèöà êðàñíàÿ, êîñòðåö áåçîñòûé, òèìîôååâêà ëóãî-
âàÿ è ìÿòëèê ëóãîâîé, åäèíè÷íî ïðèñóòñòâîâàëè îâñÿíèöà ëóãîâàÿ, ïûðåé
ïîëçó÷èé è áåêìàíèÿ îáûêíîâåííàÿ.

Â êàðüåðå íàáëþäàëîñü âåñüìà ïðîäîëæèòåëüíîå ïåðèîäè÷åñêîå èçîáè-
ëèå âëàãè îò âûïàäåíèÿ àòìîñôåðíûõ îñàäêîâ. Â ðåçóëüòàòå ïîÿâèëàñü áîëîò-
íàÿ ðàñòèòåëüíîñòü: ìîõ ïîëèòðèõóì ìîææåâåëîâûé, ïóøèöà âëàãàëèùíàÿ è
îñîêè. Ýòî óêàçûâàåò íà íà÷àëî âîññòàíîâëåíèÿ àáîðèãåííîé ôëîðû.

ÂÛÂÎÄÛ

1. Íà òðåòèé ãîä ïîñëå ïðåêðàùåíèÿ äîáû÷è ïåñêà âîññòàíàâëèâàþ-
ùèéñÿ ðàñòèòåëüíûé ïîêðîâ ïðåäñòàâëåí ðîìàøêîé îáûêíîâåííîé è áåñ-
ñìåðòíèêîì ïåñ÷àíûì ñ ïðîåêòèâíûì ïîêðûòèåì 3–5 %.

2. Áåç âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé ìíîãîëåòíèå òðàâû îáåñïå-
÷èâàþò ñëàáûé óêðåïèòåëüíûé ýôôåêò. Ïðè÷èíîé ÿâëÿåòñÿ íèçêîå ïðîåê-
òèâíîå ïîêðûòèå (îò 5 äî 45 %) è ñëàáîå ðàçâèòèå êîðíåâîé ñèñòåìû.
Ìèíåðàëüíûå óäîáðåíèÿ óñêîðÿþò ðàçâèòèå ìíîãîëåòíèõ òðàâ, óâåëè÷èâà-
þò ïðîåêòèâíîå ïîêðûòèå äî 90–100 % è îáåñïå÷èâàþò âûñîêèé óêðåïè-
òåëüíûé ýôôåêò íàðóøåííûõ ãðóíòîâ.

3. Â ñîñòàâå ôèòîöåíîçà ÷åðåç 6 ëåò ïîñëå åãî ñîçäàíèÿ ñîõðàíèëèñü
âûñåÿííûå âèäû òðàâ: îâñÿíèöà êðàñíàÿ (28 %), êîñòðåö áåçîñòûé (13), òè-
ìîôååâêà ëóãîâàÿ (11) è ìÿòëèê ëóãîâîé (21 %). Åäèíè÷íî ïðåäñòàâëåíû
îâñÿíèöà ëóãîâàÿ, ïûðåé ïîëçó÷èé è áåêìàíèÿ îáûêíîâåííàÿ. Çà ýòîò ïå-
ðèîä ïðîèçîøëî âíåäðåíèå àáîðèãåííîé ôëîðû – ïóøèöû âëàãàëèùíîé,
îñîê, ìõà ïîëèòðèõóìà ìîææåâåëîâîãî – íà âñåõ âàðèàíòàõ îïûòà, íî îñî-
áåííî ñ âíåñåíèåì ìèíåðàëüíûõ óäîáðåíèé.
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DEVELOPMENT OF PHYTOCENOSIS
ARTIFICIALLY CREATED AT THE BIOLOGICAL STAGE

OF RECULTIVATION UNDER CONDITIONS OF THE FAR NORTH

Results are given from long-term (2007–2013) investigations on developing a phytocenosis
artificially created at the biological stage of recultivation under conditions of the Far North. The
objects of study were disturbed soils and perennial grasses. The experimental work was done at the
bottom of an alluvial soil pit after three-year mine working in the Bovanenkovskoe oil and gas
condensate field in the tundra zone of the Yamal Peninsula. To accomplish a given task, we
established a field experiment in the third ten-day period of August 2007 in three replications. The
multi-component grass mixture was grown consisting of red fescue, awnless bromegrass, meadow
fescue, timothy grass, creeping wheatgrass, meadow grass, slough grass. It was found that the plant
cover restored in third year after sand production to be stopped was represented by field camomile and
sandy immortelle with projective cover of 3–5%. Without applying mineral fertilizers, perennial
grasses provide a weak strengthening effect because of the low projective cover of 5 to 45% and pure
root system development. Mineral fertilizers accelerate the development of perennial grasses, increase
the projective cover up to 90–100% and provide higher strengthening effect of disturbed soils. Six
years after establishing the phytocenosis, it still contains sown grass species: red fescue (28%), awnless
bromegrass (13%), and timothy grass (21%). Meadow fescue, creeping wheatgrass and slough grass are
represented separately. For this period, the introduction of the native flora happened in all variants of
the experiment, in particular, with applying mineral fertilizers.

Keywords: biological recultivation, disturbed lands, soil erosion, mineral fertilizers, perennial
grasses, soil.
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