
Transbaikal Territory. For the forest-steppe zone is recommended to use the three- and four-course
field rotations with saturation of grain crops up to 50% and a field of bare fallow of 20–25%. It has
been found that subsoil tillage and the use of oil radish in full and green fallows increase the content
of organic matter in soil by 0.45–0.69%. It has been revealed that the elimination of primary tillage
and sod sowing from cost-effective resource-saving technologies contribute to preserving soil
fertility, increasing productivity of grain/fallow rotation by 8.0–22.0% and profitability by
22.2–51.8%.

Keywords: land degradation, soil fertility, structure of arable land, acreage, crop rotation, fallow
field, reduced tillage, economic efficiency.
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ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÂÍÅÑÅÍÈß ÌÈÍÅÐÀËÜÍÛÕ ÓÄÎÁÐÅÍÈÉ
ÏÎÄ ßÐÎÂÓÞ ÏØÅÍÈÖÓ ÏÎ ÏËÀÑÒÓ ÊËÅÂÅÐÀ

Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé ïî ýôôåêòèâíîñòè ïðèìåíåíèÿ ìèíåðàëü-
íûõ óäîáðåíèé ïîä ÿðîâóþ ïøåíèöó, âîçäåëûâàåìóþ â çâåíå çåðíîòðàâÿíîãî ñåâîîáîðîòà
ïîñëå êëåâåðà ëóãîâîãî. Áèîëîãè÷åñêèå êëåâåðíûå îñòàòêè ñïîñîáñòâîâàëè ïîëó÷åíèþ
ïðîäîâîëüñòâåííîãî çåðíà ÿðîâîé ïøåíèöû â ñðåäíåì çà øåñòèëåòíèé ïåðèîä 3,0 ò/ãà. Óñ-
òàíîâëåíî, ÷òî íîðìà âíåñåíèÿ NÐÊ 3,0 ö/ãà ïîâûøàåò óðîæàéíîñòü èçó÷àåìîé êóëüòóðû
â ñðåäíåì ñ 3,0 äî 3,6 ò/ãà. Óðîâåíü ïðèáàâêè ñîñòàâëÿåò 0,6 ò/ãà çåðíà, ÷èñòûé äîõîä –
1500 ð./ãà, ðåíòàáåëüíîñòü – 33,3 %. Äîêàçàíî, ÷òî íîðìû âíåñåíèÿ ìèíåðàëüíûõ óäîáðå-
íèé 1,5 è 2,0 ö/ãà ïîä ÿðîâóþ ïøåíèöó ïîñëå çàïàøêè îòàâû êëåâåðà ëóãîâîãî íåðåíòà-
áåëüíû.

Êëþ÷åâûå ñëîâà: ìèíåðàëüíûå óäîáðåíèÿ, ÿðîâàÿ ïøåíèöà, êëåâåð ëóãîâîé, ñåâîîáîðîò,
ïðåäøåñòâåííèê.

ßðîâàÿ ïøåíèöà – ñàìàÿ âîñòðåáîâàííàÿ çåðíîâàÿ êóëüòóðà. Ãëàâíûì
ñðåäñòâîì, ïîâûøàþùèì åå óðîæàéíîñòü, ÿâëÿåòñÿ ïðèìåíåíèå ìèíå-
ðàëüíûõ óäîáðåíèé. Èõ íàèáîëåå âûñîêàÿ ýôôåêòèâíîñòü äîñòèãàåòñÿ òàì,
ãäå âíåñåíèå óäîáðåíèé ñîîòâåòñòâóåò áèîëîãè÷åñêèì òðåáîâàíèÿì ðàñòå-
íèé ñ ó÷åòîì îáåñïå÷åííîñòè ïî÷â ýëåìåíòàìè ïèòàíèÿ [1]. Îñíîâíîå çíà-
÷åíèå â îáåñïå÷åíèè ïî÷âû íåîáõîäèìûìè ìèêðîýëåìåíòàìè èìååò
ïðàâèëüíî ïîäîáðàííûé ñåâîîáîðîò. Åãî ôîðìèðóþò ñ ó÷åòîì âíóòðèõî-
çÿéñòâåííûõ ïîòðåáíîñòåé, ÷òî ïîçâîëÿåò ïîääåðæèâàòü ïî÷âó â ôèçè÷å-
ñêè è áèîëîãè÷åñêè çäîðîâîì ñîñòîÿíèè.

Â íàñòîÿùåå âðåìÿ â Òþìåíñêîé îáëàñòè äåôèöèò àçîòà â ïî÷âàõ ñî-
ñòàâëÿåò ïðèáëèçèòåëüíî 62 %. Îäèí èç ïóòåé ïîâûøåíèÿ ïîòåíöèàëà
ïëîäîðîäèÿ ïî÷âû è ýôôåêòèâíîñòè ñðåäñòâ õèìèçàöèè – ìàêñèìàëü-
íîå èñïîëüçîâàíèå áèîëîãè÷åñêîãî àçîòà ïóòåì ïîñåâà áîáîâûõ êóëüòóð,
îñîáåííî ìíîãîëåòíèõ áîáîâûõ òðàâ. Êëåâåð ïðè õîðîøåì ðàçâèòèè íà
êàæäîì ãåêòàðå îñòàâëÿåò ïîñëå ñåáÿ äî 165 ö ñóõîãî âåùåñòâà îñòàòêîâ,
÷òî ñîîòâåòñòâóåò 70–80 êã àçîòà. Áîáîâûå òðàâû ñïîñîáíû çàìåíèòü 20–
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150 êã ïðîìûøëåííîãî àçîòà, ò.å. 3,5–4,5 ö àììèà÷íîé ñåëèòðû. Ïîæ-
íèâíûå îñòàòêè êëåâåðà êðîìå àçîòà äîñòàâëÿþò â ïî÷âó òàêæå ìíîãî
ôîñôîðíîé êèñëîòû è êàëèÿ. Ìíîãîëåòíèå áîáîâûå òðàâû ÿâëÿþòñÿ
ëó÷øèìè ïðåäøåñòâåííèêàìè äëÿ ÿðîâîé ïøåíèöû, ïîñêîëüêó èõ ïî-
ñëåäåéñòâèå âûðàæàåòñÿ â óâåëè÷åíèè óðîæàéíîñòè, îáëåã÷åíèè îáðà-
áîòîê ïî÷âû, ñîêðàùåíèè ÷èñëà îáðàáîòîê ãåðáèöèäàìè, èíñåêòèöèäà-
ìè è ôóíãèöèäàìè, ñîêðàùåíèè êîëè÷åñòâà âíîñèìûõ ìèíåðàëüíûõ
óäîáðåíèé.

Ââèäó òîãî, ÷òî êëåâåð âïîñëåäñòâèè íåîáõîäèìî çàäåëûâàòü â ïî÷âó, â
êà÷åñòâå îñíîâíîé îáðàáîòêè íåîáõîäèìî ïðèìåíÿòü îòâàëüíóþ âñïàøêó.
Ýòî òîæå ïðèíîñèò ñâîå ïîëîæèòåëüíîå äåéñòâèå, ïîñêîëüêó ïðè îòâàëü-
íîé îáðàáîòêå â ïàõîòíîì ñëîå ïî÷âû ñîäåðæàíèå íèòðàòíîãî àçîòà íà
13–29 % áîëüøå, ÷åì ïðè áåçîòâàëüíîé [2, 3].

Öåëü èññëåäîâàíèÿ – èçó÷èòü ýôôåêòèâíîñòü âíåñåíèÿ ðàçíûõ íîðì
ìèíåðàëüíûõ óäîáðåíèé ïîä ÿðîâóþ ïøåíèöó, ðàçìåùåííóþ â ñåâîîáîðî-
òå ïîñëå òðåõëåòíåãî êëåâåðà ëóãîâîãî.

ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Ðåçóëüòàòû, ïðåäñòàâëåííûå â ñòàòüå, îñíîâàíû íà íàáëþäåíèÿõ, êî-
òîðûå ïîëó÷åíû â îïûòå íà áàçå àãðîõèìè÷åñêîãî ñòàöèîíàðà, çàëîæåí-
íîãî â 1992 ã. Ñðàâíèòåëüíûé àíàëèç äàííûõ îñóùåñòâëåí çà âåãåòàöèîí-
íûå ïåðèîäû 2003–2005 è 2008–2010 ãã. Îïûò ïðîâåäåí â çåðíîòðàâÿíîì
ñåâîîáîðîòå íà òåìíî-ñåðîé ëåñíîé ïî÷âå ñî ñëåäóþùåé õàðàêòåðèñòè-
êîé: ñîäåðæàíèå ãóìóñà 3,4 %, îáùåãî àçîòà 0,14, îáùåãî ôîñôîðà 0,13,
îáùåãî êàëèÿ 0,35 %, ðÍñîë 5,1, ñîäåðæàíèå ãóìèíîâûõ êèñëîò 3,0–
5,2 ìã-ýêâ./100 ã ïî÷âû, ñóììà ïîãëîùåííûõ îñíîâàíèé 20– 24 ìã-ýêâ./100 ã
ïî÷âû, ñòåïåíü íàñûùåííîñòè îñíîâàíèÿìè 80–82 %, ñîäåðæàíèå ïîä-
âèæíîãî ôîñôîðà 6 ìã/100 ã ïî÷âû, îáìåííîãî êàëèÿ 9 ìã. Îñíîâíàÿ îá-
ðàáîòêà – îòâàëüíàÿ âñïàøêà.

Ñõåìà ñåâîîáîðîòà: ÿ÷ìåíü ñ ïîäñåâîì êëåâåðà – êëåâåð ïåðâîãî ãîäà
ïîëüçîâàíèÿ – êëåâåð âòîðîãî ãîäà ïîëüçîâàíèÿ – ÿðîâàÿ ïøåíèöà – îâåñ.
Ðàçìåð äåëÿíîê 77,8 ì2, ïîâòîðíîñòü øåñòèêðàòíàÿ.

Ðàñ÷åò íîðì óäîáðåíèé ïðîâåäåí íîðìàòèâíî-áàëàíñîâûì ìåòîäîì.
Ïðè íîðìàõ âíåñåíèÿ 1,5; 2,0; 2,5; 3,0 ö/ãà ìèíåðàëüíûõ óäîáðåíèé â ôè-
çè÷åñêîì âåñå âíåñåíî 67, 87, 105, 130 êã ä.â./ãà ñîîòâåòñòâåííî. Óäîáðå-
íèÿ – àììèà÷íàÿ ñåëèòðà (N –34 %) + àçîôîñêà (N – 16 %, Ð – 16, Ê –
16 %) – âíîñèëè ëîêàëüíî âðåçàíèåì ÑÇÒ-3,6 â ñîîòíîøåíèè 1 : 2 ñîîò-
âåòñòâåííî.

Âûñåâàëè ñîðòà ïøåíèöû ñåëåêöèè ÍÈÈÑÕ Ñåâåðíîãî Çàóðàëüÿ Êà-
çàõñòàíñêàÿ 10, Ëþòåñöåíñ 70. Óðîæàéíîñòü ïðèâåäåíà ê 14%-é âëàæíîñòè
è 100%-é ÷èñòîòå, ìàòåìàòè÷åñêàÿ îáðàáîòêà ïðîâåäåíà ïî Á.À. Äîñïåõî-
âó [4].

Îáåñïå÷åííîñòü òåïëîì â ãîäû íàáëþäåíèé áûëà âûøå íîðìû íà
6–20 %. Îñàäêè â 2004–2008 ãã. ïðåâûøàëè ñðåäíåìíîãîëåòíèå ïîêàçàòåëè
íà 17–33 %, â 2003, 2009, 2010 ãã. áûëè íèæå íîðìû íà 10, 26 è 13 % ñîîò-
âåòñòâåííî (ñì. ðèñóíîê).
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ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ðåçóëüòàòû èññëåäîâàíèé âëèÿíèÿ ìèíåðàëüíûõ óäîáðåíèé íà óðî-
æàéíîñòü ÿðîâîé ïøåíèöû, ïîñåÿííîé ïîñëå çàïàøêè îòàâû òðåõëåòíåãî
êëåâåðà ëóãîâîãî (Trifolium pretense L.), ïðèâåäåíû â òàáë. 1.

Ñðåäíÿÿ óðîæàéíîñòü ÿðîâîé ïøåíèöû ïîñëå êëåâåðà â êîíòðîëüíîì
âàðèàíòå áåç âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé áûëà äîâîëüíî âûñîêîé –
îò 2,2 äî 4,07 ò/ãà. Ýòî îáúÿñíÿåòñÿ áîëüøèìè îñòàòî÷íûìè çàïàñàìè NÐÊ
ïîñëå çàïàøêè îòàâû êëåâåðà. Ïðè åãî äâóõãîäè÷íîì èñïîëüçîâàíèè â
ïî÷âó ïîñòóïàåò 6,5 ò/ãà ñóõîé ìàññû êîðíåé, 3 ö/ãà íàçåìíîé ðàñòèòåëü-
íîé ìàññû, à ñ íèìè â ïî÷âå îñòàåòñÿ 246 êã/ãà àçîòà, 46 – ôîñôîðà è
90 êã/ãà êàëèÿ [5].

Âûñîêàÿ îáåñïå÷åííîñòü òåïëîì â 2003 è 2010 ãã., íåñìîòðÿ íà íèçêîå
êîëè÷åñòâî îñàäêîâ, ïîçâîëèëà ïîëó÷èòü óðîæàéíîñòü ÿðîâîé ïøåíèöû â
ñðåäíåì ïî âàðèàíòàì 4,2–4,1 ò/ãà ñîîòâåòñòâåííî. Ìàêñèìàëüíàÿ ïðèáàâ-
êà ê êîíòðîëüíîìó âàðèàíòó ïîëó÷åíà òàêæå â 2010 ã. – 1,1 ò/ãà (29,3 %) ïðè
âíåñåíèè ìèíåðàëüíûõ óäîáðåíèé â íîðìå 3,0 ö/ãà. Çà øåñòèëåòíèé ïåðè-
îä èññëåäîâàíèé äàííàÿ íîðìà âíåñåíèÿ áûëà íàèáîëåå îïòèìàëüíîé. Ïî-
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Ìåòåîðîëîãè÷åñêèå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà ëåò èññëåäîâàíèé
(äàííûå ãèäðîìåòåîñòàíöèè â Òþìåíè)

Ò à á ë è ö à 1
Âëèÿíèå ðàçëè÷íûõ íîðì ìèíåðàëüíûõ óäîáðåíèé íà ïðîäóêòèâíîñòü ÿðîâîé ïøåíèöû â çâåíå

çåðíîòðàâÿíîãî ñåâîîáîðîòà, ò/ãà

Íîðìà âíåñåíèÿ ìèíåðàëü-
íûõ óäîáðåíèé, ö/ãà

Óðîæàéíîñòü

2003 ã. 2004 ã. 2005 ã. 2008 ã. 2009 ã. 2010 ã.
Ñðåäíåå
çíà÷åíèå
çà 6 ëåò

Áåç óäîáðåíèé (êîíòðîëü) 4,07 3,0 2,30 2,54 2,20 3,75 3,0

NÐÊ –1,5 4,13 3,16 2,60 3,0 2,27 3,81 3,16

NÐÊ – 2,0 4,12 3,32 2,70 3,14 2,40 4,14 3,30

NÐÊ – 2,5 4,33 3,34 2,72 3,12 2,61 4,12 3,37

NÐÊ – 3,0 4,39 3,34 2,94 3,48 2,58 4,83 3,59

Ñðåäíåå çíà÷åíèå çà ãîä 4,21 3,23 2,65 3,05 2,41 4,13

ÍÑÐ05, ò 0,12 0,15 0,25 0,30 0,15 0,30



ñëåäóþùóþ ïîçèöèþ çàíèìàëà íîðìà âíåñåíèÿ NÐÊ 2,5 ö/ãà ñ 12,3%-é
ïðèáàâêîé ê êîíòðîëþ è óðîâíåì ðåíòàáåëüíîñòè 6,6 %.

Çà âåñü ïåðèîä èçó÷åíèÿ ïðè íîðìå âíåñåíèÿ NÐÊ 3,0 ö/ãà ñðåäíÿÿ
ïðèáàâêà ê êîíòðîëüíîìó âàðèàíòó ñîñòàâèëà 19,7 % (0,6 ò/ãà çåðíà ïøå-
íèöû äîïîëíèòåëüíî), ðåíòàáåëüíîñòü – 33,3 % (òàáë. 2).

Âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé ïîä ÿðîâóþ ïøåíèöó ïî ïëàñòó
êëåâåðà ëóãîâîãî ñ íîðìàìè NÐÊ 1,5 è 2,0 ö/ãà áûëî íåðåíòàáåëüíûì è
äàæå óáûòî÷íûì.

Èñïîëüçîâàíèå îòàâû êëåâåðà â êà÷åñòâå ïðåäøåñòâåííèêà äëÿ çåðíî-
âûõ êóëüòóð õîðîøî çàðåêîìåíäîâàëî ñåáÿ â äðóãèõ ïîäîáíûõ èññëåäîâà-
íèÿõ [6–10].

ÂÛÂÎÄÛ

1. Çàïàøêà îòàâû êëåâåðà çà øåñòèëåòíèé ïåðèîä èññëåäîâàíèé áåç
âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé ïîçâîëÿåò ïîëó÷èòü îò 2,2 äî 4,07 ò/ãà
çåðíà ÿðîâîé ïøåíèöû.

2. Âûÿâëåíà îïòèìàëüíàÿ íîðìà âíåñåíèÿ NÐÊ – 3,0 ö/ãà; ïðè íåé
óðîâåíü ïðèáàâêè ê êîíòðîëüíîìó âàðèàíòó çà èçó÷àåìûé ïåðèîä ñîñòàâèë
19,7 % (0,6 ò/ãà çåðíà), ðåíòàáåëüíîñòü – 33,3 %.

3. Âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé ñ íîðìîé NÐÊ 2,5 ö/ãà ïîâûøàåò
ïðîäóêòèâíîñòü ïøåíèöû íà 12,3 %, ðåíòàáåëüíîñòü ñîñòàâëÿåò 6,6 %.

4. Âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé ïîä ÿðîâóþ ïøåíèöó ïî ïëàñòó
êëåâåðà ëóãîâîãî ñ íîðìàìè NÐÊ 1,5 è 2,0 ö/ãà íåðåíòàáåëüíî è äàæå óáû-
òî÷íî.

ÁÈÁËÈÎÃÐÀÔÈ×ÅÑÊÈÉ ÑÏÈÑÎÊ

1. Âëàñåíêî À.Í., Øîáà Â.Í., Øàðêîâ È.Í., Âëàñåíêî Í.Ã. Äîñòèæåíèÿ è ïåðñïåêòèâû
íàó÷íîãî çåìëåäåëèÿ Ñèáèðè // Ñèá. âåñòí. ñ.-õ. íàóêè. –2014. – ¹ 5. – Ñ. 13–20.

2. Ñêèïèí Ë.Í., Ïåðôèëüåâ Í.Â., Çàõàðîâà Å.Â., Ãàåâàÿ Å.Â. Ñîñòîÿíèå ïî÷âû è óðîæàéíîñòü
êóëüòóð ïðè ðàçíûõ ñèñòåìàõ îñíîâíîé îáðàáîòêè // Ïëîäîðîäèå. – 2014. – ¹ 4 (76). –
Ñ. 24–26.

24

Çåìëåäåëèå è õèìèçàöèÿ

Ò à á ë è ö à 2
Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü âíåñåíèÿ óäîáðåíèé ïðè âîçäåëûâàíèè ÿðîâîé ïøåíèöû

ïî ïëàñòó êëåâåðà

Äîçà ìèíåðàëü-
íûõ óäîáðåíèé
(ñóììà ä.â./ãà)

Óðîæàé-
íîñòü,
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EFFECTIVENESS OF MINERAL FERTILIZER APPLICATION
TO SPRING WHEAT ON CLOVER LAYER

Results are given from investigations into the effectiveness of mineral fertilizer application to
spring wheat cultivated in a grain/grass rotation after red clover. Biological clover residues contributed
to obtaining 3.0 t/ha of wheat bread grain on the average for the six-year period. It has been found
that the NPK application rate of 3.0 centner/ha increases productivity of the crop studied from 3.0 to
3.6 t/ha on the average. The gain level is 0.6 t/ha of grain, net income 1500 rub/ha, and profitability
33.3%. It has been proved that the mineral fertilizer application rates of 1.5 and 2.0 centner/ha to
spring wheat after plowing red clover aftermath down is unprofitable.

Keywords: mineral fertilizers, spring wheat, red clover, crop rotation, forecrop.
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