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ÂËÈßÍÈÅ ÂÅÐÌÈÊÎÌÏÎÑÒÀ
ÍÀ ÎÑÍÎÂÅ ÒÎÏÎËÈÍÎÃÎ ËÈÑÒÎÂÎÃÎ ÎÏÀÄÀ
ÍÀ ÊÎÐÍÅÎÁÐÀÇÎÂÀÍÈÅ Ó ÑÅÌßÍ ÏØÅÍÈÖÛ

Óñòàíîâëåíî íàëè÷èå îñîáûõ àãðîõèìè÷åñêèõ ñâîéñòâ âåðìèêîìïîñòà, ïîëó÷åííîãî ïó-
òåì ïåðåðàáîòêè òîïîëèíîãî ëèñòîâîãî îïàäà êóëüòóðîé Eisenia fetida Savigny. Â âåðìèêîìïî-
ñòå, ïîëó÷åííîì ïðè ïåðåðàáîòêå òðàäèöèîííîãî ñóáñòðàòà (êîíñêîãî íàâîçà), ñîäåðæàíèå
K+ è NO3

� ñîñòàâèëî â ñðåäíåì 112,2 è 82,8 ìã-ýêâ./êã ñóõîé ìàññû ñîîòâåòñòâåííî. Ýòî çíà÷è-

ìî ïðåâûøàëî àíàëîãè÷íûå ïîêàçàòåëè â âåðìèêîìïîñòå íà îñíîâå òîïîëèíîãî îïàäà (73 è
5,6 ìã-ýêâ./êã ñîîòâåòñòâåííî). Âåëè÷èíû pH è ñîäåðæàíèå èîíîâ êàëüöèÿ â âåðìèêîìïîñòå
íà îñíîâå òîïîëèíîãî ëèñòîâîãî îïàäà áûëè çíà÷èìî âûøå, ÷åì â âåðìèêîìïîñòå íà îñíîâå
êîíñêîãî íàâîçà, – 7,61 ïðîòèâ 6,98 è 112,3 ïðîòèâ 83 ìã-ýêâ./êã ñîîòâåòñòâåííî. Ïðîðàùèâà-
íèå ñåìÿí ïøåíèöû íà âûòÿæêàõ èç âåðìèêîìïîñòà, ïîëó÷åííîãî èç òîïîëèíîãî îïàäà, ïðè-
âîäèëî ê ñòàòèñòè÷åñêè çíà÷èìîìó óâåëè÷åíèþ ìàññû îáðàçîâàâøèõñÿ êîðíåé ïî ñðàâíåíèþ
ñ ñåìåíàìè, ïðîðàùèâàåìûìè íà âîäîïðîâîäíîé âîäå. Äëÿ âûòÿæåê èç âåðìèêîìïîñòà, ïîëó-
÷åííîãî èç êîíñêîãî íàâîçà, òàêîãî ýôôåêòà íå íàáëþäàëîñü.

Êëþ÷åâûå ñëîâà: Eisenia fetida Savigny, òîïîëèíûé îïàä, êîíñêèé íàâîç, ôèçèêî-õèìè÷å-
ñêèå ïàðàìåòðû âåðìèêîìïîñòà, ñåìåíà ïøåíèöû, êîðíåîáðàçîâàíèå.

Â íàñòîÿùåå âðåìÿ â êà÷åñòâå îñíîâíîãî ñóáñòðàòà äëÿ âåðìèêóëüòóðû
÷àùå âñåãî èñïîëüçóþò íàâîç îò ðàçíûõ âèäîâ ñåëüñêîõîçÿéñòâåííûõ æè-
âîòíûõ è ïòèöû [1–4]. Âåðìèêîìïîñò íà îñíîâå íàâîçà, êàê ïðàâèëî, ñî-
äåðæèò äîñòàòî÷íî áîëüøîå êîëè÷åñòâî íåîðãàíè÷åñêîãî àçîòà è êàëèÿ.
Èñïîëüçîâàíèå âåðìèêîìïîñòà ñ âûñîêèì ñîäåðæàíèåì èîíîâ NO3

� è K+ â

êà÷åñòâå óäîáðåíèÿ ñïîñîáñòâóåò óñèëåííîìó âåãåòàòèâíîìó ðîñòó ðàñòå-
íèé è ïîâûøåíèþ óðîæàéíîñòè [5, 6]. Îäíàêî â íà÷àëüíûå ïåðèîäû îíòî-
ãåíåçà, â ïåðèîä ïðîðàñòàíèÿ ñåìÿí êðàéíå âàæåí êàëüöèé êàê ýëåìåíò
ìèíåðàëüíîãî ïèòàíèÿ, ïîâûøàþùèé ðåçèñòåíòíîñòü þâåíèëüíûõ ðàñòå-
íèé è ñïîñîáñòâóþùèé êîðíåîáðàçîâàíèþ [7–9]. Âåðìèêîìïîñòèðîâàíèå
ëèñòîâîãî îïàäà ïîçâîëÿåò ïîëó÷èòü îáðàçöû áèîãóìóñà, îáîãàùåííîãî
êàëüöèåâûìè ñîåäèíåíèÿìè [10].

Öåëü ðàáîòû – ñðàâíèòü íåêîòîðûå àãðîõèìè÷åñêèå ñâîéñòâà äâóõ âè-
äîâ âåðìèêîìïîñòà, ïðè ïðîèçâîäñòâå êîòîðîãî â êà÷åñòâå îñíîâíûõ ïè-
ùåâûõ ñóáñòðàòîâ èñïîëüçîâàëè êîíñêèé íàâîç è òîïîëèíûé ëèñòîâîé
îïàä.
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Â ýêñïåðèìåíòå èñïîëüçîâàí êîìïîñòíûé ÷åðâü Eisenia fetida Savigny
(Lumbricidae) êàê íàèáîëåå òåõíîëîãè÷íûé è ïðèñïîñîáëåííûé äëÿ âåðìè-
êîìïîñòèðîâàíèÿ âèä. Âåðìèêîìïîñòèðîâàíèå èñõîäíûõ ñóáñòðàòîâ (êîí-
ñêèé íàâîç è ëèñòîâîé îïàä Populus nigra L.) îñóùåñòâëÿëè ïî ìåòîäèêå,
îïèñàííîé â ðàáîòå [10]. Êîíöåíòðàöèþ èîíîâ êàëèÿ, íèòðàòîâ è pH îïðå-
äåëÿëè â âîäíûõ ýêñòðàêòàõ èç âåðìèêîìïîñòîâ ïîòåíöèîìåòðè÷åñêèì ìå-
òîäîì. Ñîäåðæàíèå èîíîâ Ca2+ â èññëåäóåìûõ ýêñòðàêòàõ óñòàíàâëèâàëè
êîìïëåêñîíîìåòðè÷åñêèì ìåòîäîì. Ôèçèîëîãè÷åñêèå ýôôåêòû ïîëó÷åí-
íûõ îáðàçöîâ âåðìèêîìïîñòà èçó÷àëè íà ñåìåíàõ ïøåíèöû ñîðòà Èðãèíà.
Â ÷àøêè Ïåòðè ïîìåùàëè ïî 25 ñåìÿí ïøåíèöû. Ôèëüòðîâàëüíóþ áóìàãó
íà äíå ÷àøåê ñìà÷èâàëè âîäíûìè âûòÿæêàìè (1 : 25) èç âûñóøåííûõ îá-
ðàçöîâ âåðìèêîìïîñòà. Â ÷àøêè Ïåòðè êîíòðîëüíîé ãðóïïû äîáàâëÿëè îò-
ñòîÿííóþ âîäîïðîâîäíóþ âîäó ñ îáùåé æåñòêîñòüþ 6 ìã-ýêâ./ë. Ïðîäîë-
æèòåëüíîñòü ïðîðàùèâàíèÿ ñåìÿí ïøåíèöû – 3 ñóò ïðè òåìïåðàòóðå âîç-
äóõà 20 �C. Îòíîøåíèå ñûðîé ìàññû îáðàçîâàâøèõñÿ êîðíåé ê îáùåé
ñûðîé ìàññå ñåìåíè âûðàæàëè â ïðîöåíòàõ. Ýòîò ïîêàçàòåëü â äàëüíåéøåì
ìû îáîçíà÷àåì êàê «îòíîñèòåëüíàÿ ìàññà êîðíåé».

Â òàáëèöå ïðåäñòàâëåíû äàííûå î pH, ñîäåðæàíèè êàòèîíîâ êàëüöèÿ
è êàëèÿ, íèòðàò-àíèîíîâ è êîëè÷åñòâåííîì îòíîøåíèè êàëüöèé/êàëèé â
ïðîáàõ âåðìèêîìïîñòà, ïîëó÷åííîãî èç äâóõ ïèùåâûõ ñóáñòðàòîâ.

Èç òàáëèöû âèäíî, ÷òî âåðìèêîìïîñò, ïîëó÷åííûé èç òîïîëèíîãî
ëèñòîâîãî îïàäà, ñòàòèñòè÷åñêè çíà÷èìî óñòóïàåò âåðìèêîìïîñòó íà îñíî-
âå êîíñêîãî íàâîçà ïî ñîäåðæàíèþ èîíîâ êàëèÿ è íèòðàòîâ. Ïðè ýòîì ðàç-
íèöà â ñîäåðæàíèè íèòðàòîâ äîñòèãàåò 15-êðàòíîé âåëè÷èíû. Ýòî ñîãëàñó-
åòñÿ ñ äàííûìè î òîì, ÷òî ëèñòîâîé îïàä îòíîñèòñÿ ê êàòåãîðèè ñóáñòðà-
òîâ, îáåäíåííûõ àçîòîì [10]. Â òî æå âðåìÿ ñîäåðæàíèå èîíîâ êàëüöèÿ è
pH â îáðàçöàõ âåðìèêîìïîñòà íà îñíîâå òîïîëèíîãî îïàäà çíà÷èìî âûøå,
÷åì â îáðàçöàõ âåðìèêîìïîñòà íà îñíîâå íàâîçà. Âàæíîé õàðàêòåðèñòèêîé
âåðìèêîìïîñòà êàê îðãàíîìèíåðàëüíîãî óäîáðåíèÿ ÿâëÿåòñÿ êîëè÷åñòâåí-
íîå îòíîøåíèå êàëüöèé/êàëèé. Èçâåñòíî, ÷òî ýòîò ìàðêåðíûé õèìè÷å-
ñêèé ïðèçíàê ó ðàñòåíèé ìîæåò áûòü äåòåðìèíèðîâàí ãåíåòè÷åñêè è
ýêîëîãè÷åñêè [11, 12]. Êàê âèäíî èç òàáëèöû, îòíîøåíèå Ca2+/K+ ñäâèíóòî
â ñòîðîíó ïðåîáëàäàíèÿ êàëüöèÿ â ïðîáàõ âåðìèêîìïîñòà, ïîëó÷åííûõ èç
òîïîëèíîãî îïàäà.

Îòíîñèòåëüíàÿ ìàññà îáðàçîâàâøèõñÿ êîðíåé ïðè ïðîðàùèâàíèè ñå-
ìÿí ïøåíèöû ñîðòà Èðãèíà íà âûòÿæêàõ èç âåðìèêîìïîñòà, ïîëó÷åííîãî
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Ôèçèêî-õèìè÷åñêèå ïàðàìåòðû îáðàçöîâ áèîãóìóñà, ïîëó÷åííîãî
ïðè âåðìèêîìïîñòèðîâàíèè êîíñêîãî íàâîçà è òîïîëèíîãî ëèñòîâîãî îïàäà

Ïîêàçàòåëü
Ñóáñòðàò âåðìèêîìïîñòèðîâàíèÿ

Êîíñêèé íàâîç Òîïîëèíûé îïàä

pH âîäíîé âûòÿæêè 6,9 ± 0,17 7,61 ± 0,22
K+, ìã-ýêâ./êã âîçäóøíî-ñóõîé ìàññû 112,23 ± 12,73 72,98 ± 3,74
NO3

–, ìã-ýêâ./êã âîçäóøíî-ñóõîé ìàññû 82,83 ±31,20 5,58 ± 3,66
Ca2+, ìã-ýêâ./êã âîçäóøíî-ñóõîé ìàññû 83 ± 6,47 112,33 ± 9,24
Ca2+/K+ 0,74 ± 0,07 1,54 ± 0,13

Ï ð è ì å ÷ à í è å. Ïðåäñòàâëåíû ñðåäíèå àðèôìåòè÷åñêèå è 95%-å äîâåðèòåëüíûå èí-
òåðâàëû.



èç êîíñêîãî íàâîçà è òîïîëèíîãî ëèñòîâîãî îïàäà, áûëà ñëåäóþùåé: âîäî-
ïðîâîäíàÿ âîäà – 14,33 ± 4,93 %; íà îñíîâå êîíñêîãî íàâîçà – 18,51 ± 8,12,
íà îñíîâå òîïîëèíîãî îïàäà – 28,62 ± 5,26 %.

Ýêñïîçèöèÿ ñ äîáàâêîé âåðìèêîìïîñòà, ïîëó÷åííîãî íà îñíîâå òîïî-
ëèíîãî îïàäà, ïðèâîäèëà ê ñòàòèñòè÷åñêè çíà÷èìîìó äâóêðàòíîìó óâåëè-
÷åíèþ îòíîñèòåëüíîé ìàññû êîðíåé ïî îòíîøåíèþ ê êîíòðîëüíîìó âàðè-
àíòó (íà âîäîïðîâîäíîé âîäå). Äëÿ âûòÿæåê èç âåðìèêîìïîñòà, ïîëó÷åí-
íîãî èç êîíñêîãî íàâîçà, òàêîãî ýôôåêòà íå íàáëþäàëîñü.

Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ ìîæíî ñäåëàòü çàêëþ÷åíèå î çíà-
÷èìîì ñòèìóëèðóþùåì âëèÿíèè âûòÿæåê èç âåðìèêîìïîñòà, ïîëó÷åííî-
ãî èç òîïîëèíîãî îïàäà, íà êîðíåîáðàçîâàíèå ñåìÿí ïøåíèöû ñîðò
Èðãèíà. Ïî íàøåìó ìíåíèþ, èñïîëüçîâàíèå äàííîãî áèîòåõíîëîãè÷å-
ñêîãî ïðîäóêòà â êà÷åñòâå îðãàíîìèíåðàëüíîãî óäîáðåíèÿ (â îïðåäåëåí-
íûå ïåðèîäû îíòîãåíåçà) áóäåò îêàçûâàòü ïîëîæèòåëüíîå âëèÿíèå íà
êîðíåîáðàçîâàíèå è ôîðìèðîâàíèå íåñïåöèôè÷åñêîé óñòîé÷èâîñòè ðàñ-
òèòåëüíîãî îðãàíèçìà.
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EFFECT OF VERMICOMPOST FROM POPLAR LEAF WASTE
ON ROOT FORMATION IN WHEAT SEEDS

We have determined that the vermicompost obtained from processing poplar leaf waste by the
culture Eisenia fetida Savigny has peculiar agrochemical properties. The vermicompost obtained from
processing horse manure had the average contents of K+ and NO3

– of 112.2 and 82.8 milli-
equivalent/kg of dry weight, respectively. It was significantly higher than the analogous parameters of
vermicompost obtained from poplar leaf waste (73.0 and 5.6 milliequivalent/kg of dry weight,
respectively). The PH values and concentration of calcium ions in the vermicompost from poplar leaf
waste were significantly higher than those in the vermicompost from horse manure (7.61 vs 6.98, and
112.3 vs 83.0 milliequivalent/kg of dry weight, respectively). The sprouting of wheat seeds on
poplar-leaf-based vermicompost extracts resulted in a significant increase in the relative weight of the
roots as compared with the seeds grown on tap water. We did not observe such an effect in the case of
vermicompost from horse manure.

Keywords: Eisenia fetida Savigny, poplar leaf waste, horse manure, physicochemical parameters
of vermicompost, wheat seeds, root formation.
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