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METHODS OF WEED CONTROL
AT REDUCED TILLAGE

The effect of the minimum tillage technology used for a long time was analyzed based on
the application of tillage-and-seeding machine “Ob-4-ST” and tilthmaker “Leader-4” in
grain/fallow rotation fields under conditions of the northern forest-steppe areas near the Ob. It
was found that the adoption of the minimum tillage technology reduced the weed infestation of
the spring wheat sowings after grain forecrops by 1.3–10.7 percent as compared with the
conventional one (SZP-3.6). The systematic application of herbicides of 2.4-D group in the
spring wheat sowings resulted in increasing the biomass of bluegrass weeds from 28.6–34.7 to
45.3–56.7 percent of the biomass of total weed component in the agrocenosis (wheat + weeds).
Due to the increased percentage of bluegrass weeds, it is necessary to apply graminicides as well,
which is enough to be used in the third crop after fallow at reduced tillage technique and two
times more, that is in the second and the third crops, at conventional one. With lacking
chemicalization means, it is enough to make three summer cultivations by tilthmaker
“Leader-4” instead of four by cultivator KPS-4. It was established that the use of tilthmaker
“Leader-4” with the rolls being in active position for fallow tillage furthered combing out 77
percent of weed plant fragments onto soil surface that provided the mulching layer missing at
conventional technique.

Keywords: minimum tillage technology, conventional technique, biomass of weed plants,
component, infestation of the sowings, tillage-and-seeding machine “Ob-4-ST”, tilthmaker
“Leader-4”, SZP-3.6, cultivator KPS-4, tillage, wheat.
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ÂÍÅÑÅÍÈÈ ÈÇÂÅÑÒÈ È ÓÄÎÁÐÅÍÈÉ

Ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ âëèÿíèÿ êîìïëåêñíîãî è ðàçäåëüíîãî ïðèìåíåíèÿ
èçâåñòè è ìèíåðàëüíûõ óäîáðåíèé íà óðîæàéíîñòü ÿðîâîé ïøåíèöû è ÿ÷ìåíÿ â ïëîäîñìåí-
íîì ñåâîîáîðîòå. Óñòàíîâëåíî, ÷òî â ñðåäíåì çà òðè ðîòàöèè ñåâîîáîðîòà ìèíåðàëüíûå óäîá-
ðåíèÿ ïîâûøàëè óðîæàéíîñòü ÿ÷ìåíÿ íà 4,4–8,7 ö/ãà íà åñòåñòâåííîì ôîíå è 3,0–7,2 ö/ãà –
íà èçâåñòêîâàííîì. Â âàðèàíòàõ ñ âíåñåíèåì NÊ è NÐÊ óðîæàéíîñòü ñîñòàâèëà 32,4–35,8 è
34,9–38,0 ö/ãà ñîîòâåòñòâåííî è áûëà íàèáîëüøåé â îïûòå. Âûÿâëåíî ïîëîæèòåëüíîå âëèÿ-
íèå èçâåñòêîâûõ óäîáðåíèé íà óðîæàéíîñòü ÿ÷ìåíÿ. Äîêàçàíî, ÷òî èñïîëüçîâàíèå ñèäåðàëü-
íîãî ïàðà êàê ïðåäøåñòâåííèêà ïøåíèöû óìåíüøàëî ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîáðåíèé
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âòîðîãî ãîäà íà îáîèõ ôîíàõ âî âñåõ âàðèàíòàõ îïûòà. Óðîæàéíîñòü ïøåíèöû â ñðåäíåì çà
2001–2012 ãã. âàðüèðîâàëà â ïðåäåëàõ 33,0–34,5 ö/ãà è íå çàâèñåëà îò ôîíà è ñòåïåíè óäîáðåí-
íîñòè. Îòìå÷åíà òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâíîñòè ìèíåðàëüíûõ óäîáðåíèé íà èçâåñòêî-
âàííîì ôîíå (7–10 %). Íàèáîëüøàÿ îêóïàåìîñòü 1 ð. çàòðàò ïðè âíåñåíèè NÐÊ îòìå÷åíà â
òðåòüåé ðîòàöèè ñåâîîáîðîòà – 2,4 ð.

Êëþ÷åâûå ñëîâà: ñåâîîáîðîò, èçâåñòêîâàíèå, ìèíåðàëüíûå óäîáðåíèÿ, ñèäåðàöèÿ, ñåðàÿ
ëåñíàÿ ïî÷âà, Ïðèáàéêàëüå.

Ïîñëåäîâàòåëüíîå ðåøåíèå ïðîáëåìû óâåëè÷åíèÿ è óëó÷øåíèÿ êà÷å-
ñòâà ïðîäóêöèè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð íà ñåðûõ ëåñíûõ êèñëûõ
ïî÷âàõ ëåñîñòåïíîé çîíû Ïðèàíãàðüÿ ñâÿçàíî ñ íåîáõîäèìîñòüþ ïîääåð-
æàíèÿ èõ ïîòåíöèàëüíîãî è ýôôåêòèâíîãî ïëîäîðîäèÿ íà âûñîêîì óðîâ-
íå. Îäèí èç îñíîâíûõ ïðèåìîâ ïîâûøåíèÿ ïðîäóêòèâíîñòè àãðîöåíîçîâ –
ðàöèîíàëüíîå ïðèìåíåíèå ìèíåðàëüíûõ è îðãàíè÷åñêèõ óäîáðåíèé â ñî-
÷åòàíèè ñ èçâåñòêîâàíèåì.

Ïåðâûå èññëåäîâàíèÿ â ðåãèîíå ïî èçó÷åíèþ ýôôåêòèâíîñòè èçâåñò-
êîâàíèÿ íå äàëè ïîëîæèòåëüíûõ ðåçóëüòàòîâ [1–5]. Â òî æå âðåìÿ ïîëîæè-
òåëüíîå âëèÿíèå èçâåñòè íà óðîæàéíîñòü ïîëåâûõ êóëüòóð, êà÷åñòâî ïðî-
äóêöèè è ýôôåêòèâíîñòü ïðèìåíåíèÿ óäîáðåíèé îòìå÷åíî â Çàïàäíîé Ñè-
áèðè [6, 7], Êðàñíîÿðñêîì êðàå [8], Åâðîïåéñêîé ÷àñòè Ðîññèè [9–11].

Â áîëåå ïîçäíèå ñðîêè îïûòàìè Èðêóòñêîé ÃÑÕÎÑ, îáëàñòíîé àãðîõè-
ìè÷åñêîé ëàáîðàòîðèè, à â ïîñëåäóþùåì ñ 1994 ïî 2001 ã. êîìïëåêñíûìè
èññëåäîâàíèÿìè Èðêóòñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ñåëü-
ñêîãî õîçÿéñòâà Ðîññåëüõîçàêàäåìèè âûÿâëåíî ïîëîæèòåëüíîå âëèÿíèå èç-
âåñòè íà àãðîõèìè÷åñêèå ñâîéñòâà ñåðîé ëåñíîé êèñëîé ïî÷âû, óðîæàé-
íîñòü ïøåíèöû, îâñà è êóêóðóçû, îïðåäåëåíà îïòèìàëüíàÿ, ýêîíîìè÷åñêè
îïðàâäàííàÿ äîçà ìåëèîðàíòà, ðàññ÷èòàííàÿ ïî 0,5 Íã [12].

Ðåçóëüòàòû, ïîëó÷åííûå íà âòîðîì ýòàïå íà ýêñïåðèìåíòàëüíîì ïîëå
Èðêóòñêîãî ÍÈÈÑÕà â ñòàöèîíàðíîì ÷åòûðåõïîëüíîì ïëîäîñìåííîì ñå-
âîîáîðîòå, çàëîæåííîì â 2001 ã., â ïåðâûõ äâóõ ðîòàöèÿõ, îïóáëèêîâàíû
ðàíåå [13–15] è ñâèäåòåëüñòâóþò î âûñîêîé ýôôåêòèâíîñòè èçâåñòêîâàíèÿ,
ìèíåðàëüíûõ óäîáðåíèé è ñèäåðàöèè.

Öåëü íàñòîÿùåé ðàáîòû – äàòü ñðàâíèòåëüíóþ îöåíêó âëèÿíèÿ êîì-
ïëåêñíîãî è ðàçäåëüíîãî ïðèìåíåíèÿ èçâåñòè è ìèíåðàëüíûõ óäîáðåíèé
íà óðîæàéíîñòü ÿðîâîé ïøåíèöû è ÿ÷ìåíÿ â ïëîäîñìåííîì ñåâîîáîðîòå
íà êèñëûõ ñåðûõ ëåñíûõ ïî÷âàõ Ïðèáàéêàëüÿ çà 2001–2012 ãã.

ÓÑËÎÂÈß È ÌÅÒÎÄÈÊÀ ÏÐÎÂÅÄÅÍÈß ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâîäèëè íà îïûòíîì ïîëå Èðêóòñêîãî ÍÈÈÑÕà â
ñòàöèîíàðíîì ÷åòûðåõïîëüíîì ïëîäîñìåííîì ñåâîîáîðîòå, çàëîæåííîì â
2001 ã. âî âðåìåíè è â ïðîñòðàíñòâå, ñ ÷åðåäîâàíèåì êóëüòóð: êóêóðóçà –
ÿ÷ìåíü + êëåâåð – êëåâåð (ñèäåðàò) – ïøåíèöà. Èçó÷àëè äåéñòâèå ìèíå-
ðàëüíûõ óäîáðåíèé íà óðîæàéíîñòü êóëüòóð íà äâóõ ôîíàõ – áåç èçâåñòè è
ñ èçâåñòüþ, âíåñåííîé ïî 0,5 Íã (5,7 ò/ãà). Èçâåñòü âíîñèëè ïîä êóêóðóçó
ïîâåðõíîñòíî ñ ïîñëåäóþùåé çàäåëêîé äèñêîâîé áîðîíîé â äâà ñëåäà íà
ãëóáèíó 12–15 ñì. Â êà÷åñòâå ìåëèîðàíòà èñïîëüçîâàëè ñòàíäàðòíóþ èçâåñò-
êîâóþ ìóêó (ñîäåðæàíèå ÑàÑÎ3 85 %).

Ïðèìåíÿëè ñëåäóþùèå ñèñòåìû óäîáðåíèé: êîíòðîëü (áåç óäîáðå-
íèé), NÐ, ÐÊ, NÊ è NÐÊ. Ìèíåðàëüíûå óäîáðåíèÿ (Nàà, Ðñä, Êõ, ÄÀÔÊ),
êã ä.â./ãà, âíîñèëè ñîãëàñíî ñõåìå îïûòà âðó÷íóþ âðàçáðîñ ïîä ïðåäïîñåâ-
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íóþ êóëüòèâàöèþ: ïîä êóêóðóçó (ãèáðèä F1, Ìîëäàâñêàÿ 215) – â ïåðâîé è
âòîðîé ðîòàöèÿõ N90Ð40Ê90 è N60Ð30Ê60 – â òðåòüåé, ïîä ÿ÷ìåíü (ñîðò Ñîáî-
ëåê) ñ ïîäñåâîì êëåâåðà (ñîðò Òóëóíñêèé) – N40Ð40Ê40 â ïåðâîé è âòîðîé
ðîòàöèÿõ è N30Ð30Ê30 – â òðåòüåé. Ñîðò ïøåíèöû – Òóëóíñêàÿ 12. Êëåâåð
èñïîëüçîâàëè íà ñèäåðàò îäèí ðàç â 4 ãîäà. Ïîñëåäåéñòâèå óäîáðåíèé ïåð-
âîãî ãîäà èçó÷àëè íà êëåâåðå âòîðîãî ãîäà íà ïøåíèöå.

Ïîâòîðíîñòü îïûòà ÷åòûðåõêðàòíàÿ. Ïëîùàäü ïîñåâíîé äåëÿíêè
112,5 ì2 (35 � 3,5 ì), ó÷åòíîé – 80,5 ì2 äëÿ çåðíîâûõ êóëüòóð, 35 ì2 (ïî 17,5
ì2 â äâóõ ìåñòàõ) – äëÿ êóêóðóçû è êëåâåðà. Ó÷åò óðîæàÿ ïðîâîäèëè ïîäå-
ëÿíî÷íî çåðíîâûì êîìáàéíîì «Ñàìïî-250», êîðìîâûõ – âðó÷íóþ. Ñòàòè-
ñòè÷åñêóþ îáðàáîòêó óðîæàéíûõ äàííûõ ïðîâîäèëè ìåòîäîì äèñïåðñèîí-
íîãî àíàëèçà ñ èñïîëüçîâàíèåì ïðîãðàììû Snedekor.

Ïî÷âà îïûòíîãî ó÷àñòêà ñåðàÿ ëåñíàÿ êèñëàÿ òÿæåëîñóãëèíèñòàÿ ñî
ñëåäóþùèìè àãðîõèìè÷åñêèìè ïàðàìåòðàìè: ñîäåðæàíèå ãóìóñà
4,5–5,0 % (ïî Òþðèíó), îáùåãî àçîòà – 0,25 % (ïî Êüåëüäàëþ – Èîäëüáàó-
ýðó), ðÍñîë 3,9–4,4, Íã – 9,1–10,6, S – 20,8–22,2 ìã-ýêâ./100 ã (ïî Êàïïåíó),
V – 68,4 – 72,1 %, ñîäåðæàíèå ïîäâèæíîãî ôîñôîðà – 10–12 ìã/100 ã ïî÷-
âû, îáìåííîãî êàëèÿ – 8–10 ìã/100 ã (ïî Êèðñàíîâó).

Ïî÷âåííûå îáðàçöû èç ïàõîòíîãî ñëîÿ (0–20 ñì) îòáèðàëè ïîñëå óáîð-
êè êóëüòóð. Õèìè÷åñêèå àíàëèçû ïðîâîäèëè â ñîîòâåòñòâèè ñ ðóêîâîä-
ñòâîì ïî õèìè÷åñêîìó àíàëèçó ïî÷â [16].

Êîëè÷åñòâî îñàäêîâ è òåìïåðàòóðíûé ðåæèì âîçäóõà â ãîäû èññëåäî-
âàíèé áûëè ðàçëè÷íûå. Èç 12 ëåò èññëåäîâàíèé ñ îñàäêàìè ìåíüøå ñðåä-
íåìíîãîëåòíåé íîðìû áûëî 4 ãîäà (33 %), áëèçêî ê íîðìå – 5 ëåò (42 %) è
áîëüøå íîðìû – 3 ãîäà (25 %). Òåïëîîáåñïå÷åííîñòü âîçäåëûâàåìûõ êóëü-
òóð áûëà óäîâëåòâîðèòåëüíîé. Ëèøü 2 ãîäà (2006, 2009) èç 12 ëåò õàðàêòå-
ðèçîâàëèñü íåäîñòàòêîì ýôôåêòèâíûõ òåìïåðàòóð (200–400°) äëÿ íîðìàëü-
íîãî âûçðåâàíèÿ çåðíîâûõ êóëüòóð.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Äåéñòâèå èçâåñòêîâûõ óäîáðåíèé èçó÷àëè íà ïåðâîé êóëüòóðå ñåâîîáî-
ðîòà – êóêóðóçå, ïîñëåäåéñòâèå íà âòîðîé êóëüòóðå ñåâîîáîðîòà – ÿ÷ìåíå ñ
ïîäñåâîì êëåâåðà. Ïîñëåäåéñòâèå èçâåñòêîâûõ óäîáðåíèé îêàçûâàëî ïîëî-
æèòåëüíîå âëèÿíèå íà óðîæàéíîñòü ÿ÷ìåíÿ. Â ïåðâîé ðîòàöèè ñåâîîáîðîòà
ïðèáàâêà óðîæàÿ êîëåáàëàñü â ïðåäåëàõ 2,1–2,7 ö/ãà è íå çàâèñåëà îò ñòåïå-
íè óäîáðåííîñòè. Ìèíåðàëüíûå óäîáðåíèÿ äîñòîâåðíî ïîâûøàëè óðîæàé-
íîñòü ÿ÷ìåíÿ êàê íà ôîíå èçâåñòè, òàê è áåç íåå. Ïðèáàâêà âàðüèðîâàëà â
ïðåäåëàõ 2,5–5,7 ö/ãà (8,3–20,8 %). Èçâåñòêîâûå òóêè íå îêàçûâàëè ïîëî-
æèòåëüíîãî âëèÿíèÿ íà ýôôåêòèâíîñòü èñïîëüçîâàíèÿ ìèíåðàëüíûõ óäîá-
ðåíèé. Íàèáîëüøàÿ ïðèáàâêà îò óäîáðåíèé ïîëó÷åíà â âàðèàíòàõ ñ âíåñå-
íèåì ÐÊ è NÐÊ è ñîñòàâèëà 3,6–4,1 è 5,2–5,7 ö/ãà (13,1–15,0 % è 17,3–
20,8 %) ñîîòâåòñòâåííî. Íàèìåíüøàÿ ïðèáàâêà – â âàðèàíòå ñ âíåñåíèåì
ÐÊ – 2,5–3,0 ö/ãà (8,3–10,9 %). Âûÿâëåíà òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâ-
íîñòè ìèíåðàëüíûõ óäîáðåíèé íà ïðîèçâåñòêîâàííîì ôîíå (òàáë. 1).

Çàêîíîìåðíîñòè, îòìå÷åííûå â ïåðâîé ðîòàöèè ñåâîîáîðîòà, ñîõðàíè-
ëèñü è âî âòîðîé. Ïîñëåäåéñòâèå èçâåñòêîâûõ óäîáðåíèé ïîâûøàëî óðî-
æàéíîñòü ÿ÷ìåíÿ íà 2,8–5,5 ö/ãà (9,2–27,2 %), áûëî âûøå â 1,4–2,0 ðàçà ïî
ñðàâíåíèþ ñî âòîðîé è íå çàâèñåëî îò ñòåïåíè óäîáðåííîñòè. Âíåñåíèå
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ìèíåðàëüíûõ óäîáðåíèé áûëî ýôôåêòèâíî. Óðîæàéíîñòü ÿ÷ìåíÿ íà åñòå-
ñòâåííîì ôîíå óâåëè÷èëàñü íà 23–50 %, íà èçâåñòêîâàííîì – íà 13–37 %.
Íàèáîëüøàÿ ïðèáàâêà ïîëó÷åíà â âàðèàíòàõ ñ ÐÊ è NÐÊ è ñîñòàâèëà
6,7–8,2 ö/ãà (26,1–40,6 %) è 7,5–10,2 ö/ãà (29,2–50,4 %) ñîîòâåòñòâåííî.
Íàèìåíüøàÿ ïðèáàâêà îòìå÷åíà íà ôîíå ÐÊ – 2,7–4,7 ö/ãà (10,5–23,3 %).
Òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâíîñòè ìèíåðàëüíûõ óäîáðåíèé íà ïðîèç-
âåñòêîâàííîì ôîíå, îòìå÷åííàÿ â ïåðâîé ðîòàöèè, ñîõðàíèëàñü è âî âòî-
ðîé.

Ñíèæåíèå äîç ìèíåðàëüíûõ óäîáðåíèé â òðåòüåé ðîòàöèè ñåâîîáîðîòà
íå îòðàçèëîñü íà óðîæàéíîñòè ÿ÷ìåíÿ. Êàê íà åñòåñòâåííîì, òàê è ïðîèç-
âåñòêîâàííîì ôîíå óäîáðåíèÿ ïîâûøàëè óðîæàéíîñòü ÿ÷ìåíÿ (íà 13,9–
33,0 %). Â âàðèàíòå ñ NÐÊ ïðèáàâêà ñîñòàâèëà 8,8–10,2 ö/ãà (24,0–33,0 %)
è áûëà íàèáîëüøåé â îïûòå. Íàèìåíüøàÿ ïðèáàâêà îòìå÷åíà íà ôîíå
ÐÊ – 3,8–5,7 ö/ãà (10,4–18,4 %). Ïîñëåäåéñòâèå èçâåñòêîâûõ óäîáðåíèé
áûëî ýôôåêòèâíî è ïîâûñèëî óðîæàéíîñòü íà 3,5–5,8 ö/ãà (9,5–18,8 %).
Ýôôåêòèâíîñòü èçâåñòêîâûõ óäîáðåíèé íå çàâèñåëà îò ñòåïåíè óäîáðåí-
íîñòè. Îòìå÷åíà òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâíîñòè ìèíåðàëüíûõ óäîá-
ðåíèé íà ïðîèçâåñòêîâàííîì ôîíå.

Â ñðåäíåì çà òðè ðîòàöèè ñåâîîáîðîòà ïîñëåäåéñòâèå ïåðâîãî ãîäà èç-
âåñòêîâûõ óäîáðåíèé îêàçûâàëî ïîëîæèòåëüíîå âëèÿíèå íà óðîæàéíîñòü
ÿ÷ìåíÿ. Ïðèáàâêà óðîæàéíîñòè ñîñòàâèëà 3,1–4,6 ö/ãà (8,8–17,6 %) è íå çà-
âèñåëà îò ñòåïåíè óäîáðåííîñòè. Ìèíåðàëüíûå óäîáðåíèÿ ïîâûøàëè óðî-
æàéíîñòü ÿ÷ìåíÿ íà 4,4–8,7 ö/ãà (16,8–33,2 %) íà åñòåñòâåííîì ôîíå è
3,0–7,2 ö/ãà (7,9–23,4 %) íà ïðîèçâåñòêîâàííîì. Â âàðèàíòàõ ñ âíåñåíèåì
NÊ è NÐÊ óðîæàéíîñòü ñîñòàâèëà 32,4–35,8 è 34,9–38,0 ö/ãà ñîîòâåò-
ñòâåííî è áûëà íàèáîëüøåé â îïûòå, íàèìåíüøåé – 30,6–33,8 ö/ãà – íà
ôîíå ÐÊ. Îòìå÷åíà òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâíîñòè ìèíåðàëüíûõ
óäîáðåíèé íà ïðîèçâåñòêîâàííîì ôîíå (7–10 %).

Ïøåíèöà – çàìûêàþùàÿ êóëüòóðà ñåâîîáîðîòà, íà êîòîðîé èçó÷àëîñü
ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîáðåíèé âòîðîãî ãîäà è ïîñëåäåéñòâèå èç-
âåñòè òðåòüåãî ãîäà. Ïîëó÷åííûå ðåçóëüòàòû ïîêàçàëè, ÷òî â ïåðâîé è âòî-
ðîé ðîòàöèÿõ ñåâîîáîðîòà ïîñëåäåéñòâèå êàê èçâåñòè, òàê è óäîáðåíèé íå
îêàçàëî äîñòîâåðíîãî âëèÿíèÿ íà óðîæàéíîñòü ïøåíèöû (òàáë. 2).

Ýòî îáúÿñíÿåòñÿ òåì, ÷òî ïøåíèöà ðàçìåùàëàñü ïî õîðîøåìó ïðåäøå-
ñòâåííèêó (ñèäåðàëüíûé ïàð), ãäå ñîäåðæàíèå äîñòóïíûõ ïèòàòåëüíûõ âå-
ùåñòâ áûëî âûñîêîå è ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîáðåíèé è èçâåñòè
ñãëàæèâàëîñü.

Â òðåòüåé ðîòàöèè ñåâîîáîðîòà óðîæàéíîñòü ïøåíèöû ïðåâûñèëà ïåð-
âóþ è âòîðóþ íà 9–55 %, ÷òî ïîâëåêëî àêòèâíîå èñïîëüçîâàíèå ïèòàòåëü-
íûõ âåùåñòâ èç ïî÷âû. Ïðè ýòîì äîñòîâåðíàÿ ïðèáàâêà óðîæàéíîñòè îò
ïîñëåäåéñòâèÿ óäîáðåíèé âòîðîãî ãîäà íàáëþäàëàñü âî âñåõ âàðèàíòàõ
îïûòà, çà èñêëþ÷åíèåì åñòåñòâåííîãî ôîíà ñ NÊ, è íàõîäèëàñü â ïðåäåëàõ
1,9–4,0 ö/ãà (4,8–10,0 %). Ïîñëåäåéñòâèå èçâåñòè áûëî ýôôåêòèâíî òîëüêî
íà óäîáðåííîì ôîíå.

Â ñðåäíåì çà òðè ðîòàöèè óñòàíîâëåíî, ÷òî êàê íà åñòåñòâåííîì, òàê è
ïðîèçâåñòêîâàííîì ôîíàõ ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîáðåíèé âòîðîãî
ãîäà íå îêàçàëî ñóùåñòâåííîãî âëèÿíèÿ íà óðîæàéíîñòü ïøåíèöû. Èñ-
ïîëüçîâàíèå ñèäåðàëüíîãî ïàðà êàê ïðåäøåñòâåííèêà ïøåíèöû ñãëàæèâà-
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ëî ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîáðåíèé è èçâåñòè âî âñåõ âàðèàíòàõ
îïûòà.

Ðåçóëüòàòû ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïðèìåíåíèÿ ñðåäñòâ õè-
ìèçàöèè â ïëîäîñìåííîì ñåâîîáîðîòå â ïåðâîé è âòîðîé ðîòàöèÿõ îïóáëè-
êîâàíû ðàíåå [17] è ïðåäñòàâëåíû â òàáë. 3. Èçâåñòêîâàíèå â ñîâðåìåííûõ
ýêîíîìè÷åñêèõ óñëîâèÿõ – äîðîãîñòîÿùèé ïðèåì, ïîýòîìó ïî äàííîìó
ôàêòîðó ïîëó÷åíà íàèìåíüøàÿ îêóïàåìîñòü çàòðàò è íàèáîëüøàÿ ñåáå-
ñòîèìîñòü. Âî âòîðîé ðîòàöèè ñåâîîáîðîòà ïî ñðàâíåíèþ ñ ïåðâîé âîçðîñ-
ëà ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ ñðåäñòâ õèìèçàöèè. Îêóïàå-
ìîñòü çàòðàò âîçðîñëà íà 0,1–0,3 ð. íà 1 ð. çàòðàò. Ñåáåñòîèìîñòü ïðèáàâêè
(ö ç. åä.) ñíèçèëàñü íà 31–61 ð. è ñîñòàâèëà äëÿ N130Ð80Ê130 2750 ð. è èçâåñòè
3860 ð.

Â òðåòüåé ðîòàöèè ñåâîîáîðîòà çà ñ÷åò ñíèæåíèÿ äîç ìèíåðàëüíûõ
óäîáðåíèé ïðè âûñîêîì âàëîâîì ñáîðå ïðîäóêöèè îêóïàåìîñòü 1 ð. çàòðàò
âîçðîñëà äî 2,4 ð. Ïðèáàâêà îò âíåñåíèÿ óäîáðåíèé ñîñòàâèëà 3,11 ò/ãà è
îáåñïå÷èëà äîïîëíèòåëüíî ÷èñòûé äîõîä 12800 ð./ãà ïðè îêóïàåìîñòè
2,4 ð. íà 1 ð. çàòðàò. Â òî æå âðåìÿ ïîâûøåíèå öåí íà èçâåñòü â ïîñëåäíèå
ãîäû îáóñëîâèëî óâåëè÷åíèå ñåáåñòîèìîñòè 1 ò ïðèáàâêè ïðîäóêöèè íà
äàííîì ôîíå ïî ñðàâíåíèþ ñ ïåðâîé è âòîðîé ðîòàöèÿìè ñåâîîáîðîòà íà
1842–2152 ð.

ÂÛÂÎÄÛ

1. Â ñðåäíåì çà òðè ðîòàöèè ñåâîîáîðîòà ïîñëåäåéñòâèå èçâåñòêîâûõ
óäîáðåíèé îêàçûâàëî ïîëîæèòåëüíîå âëèÿíèå íà óðîæàéíîñòü ÿ÷ìåíÿ.
Ïðèáàâêà óðîæàéíîñòè íà ïðîèçâåñòêîâàííîì ôîíå ñîñòàâèëà 3,1–4,6 ö/ãà
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Ò à á ë è ö à 3
Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ ìèíåðàëüíûõ óäîáðåíèé, èçâåñòè è ñèäåðàöèè

â ïëîäîñìåííîì ñåâîîáîðîòå

Âàðèàíò
Âàëîâîé

ñáîð çåðíà
åä., ò/ãà

Ïðèáàâêà
çåðíîâûõ,
åä., ò/ãà

Ñòîèìîñòü
äîïîëíè-
òåëüíîé
ïðîäóê-
öèè, ð.

Çàòðàòû íà
äîïîëíè-
òåëüíóþ
ïðîäóê-
öèþ, ð.

Äîïîëíè-
òåëüíî
÷èñòûé
äîõîä,
ð./ãà

Îêóïàå-
ìîñòü 1 ð.
çàòðàò, ð.

Ñåáåñòîè-
ìîñòü ïðè-
áàâêè, ò ç.

åä., ð.

Ïåðâàÿ ðîòàöèÿ (2001–2004 ãã.)

Áåç óäîáðåíèé 13,05 – – – – – –

N130Ð80Ê130 15,05 2,0 9000 6729 2271 1.3 3365

Èçâåñòêîâàíèå 14,25 1,16 5400 5059 451 1.1 4170

Âòîðàÿ ðîòàöèÿ (2005–2008 ãã.)

Áåç óäîáðåíèé 16,93 – – – – – –

N130Ð80Ê130 19,4 2,47 11115 6786 4329 1.6 2750

Èçâåñòêîâàíèå 19,32 2,39 10755 7149 3606 1.5 3860

Òðåòüÿ ðîòàöèÿ (2009–2012 ãã.)

Áåç óäîáðåíèé 13,96 – – – – – –

N90Ð60Ê90 17,07 3,11 21770 8970 12800 2,4 2884

Èçâåñòêîâàíèå 15,64 1,68 11760 10100 1660 1,2 6012



(8,8–17,6 %) è íå çàâèñåëà îò ñòåïåíè óäîáðåííîñòè. Ìèíåðàëüíûå óäîáðå-
íèÿ ïîâûøàëè óðîæàéíîñòü ÿ÷ìåíÿ íà 4,4–8,7 ö/ãà (16,8–33,2 %) íà åñòå-
ñòâåííîì ôîíå è 3,0–7,2 ö/ãà (7,9–23,4 %) íà ïðîèçâåñòêîâàííîì. Â
âàðèàíòàõ ñ âíåñåíèåì NÊ è NÐÊ óðîæàéíîñòü ñîñòàâèëà 32,4–35,8 è
34,9–38,0 ö/ãà ñîîòâåòñòâåííî è áûëà íàèáîëüøåé â îïûòå, íàèìåíüøåé –
30,6–33,8 ö/ãà – íà ôîíå ÐÊ. Îòìå÷åíà òåíäåíöèÿ ñíèæåíèÿ ýôôåêòèâíî-
ñòè ìèíåðàëüíûõ óäîáðåíèé íà ïðîèçâåñòêîâàííîì ôîíå (7–10 %).

2. Êàê íà åñòåñòâåííîì, òàê è ïðîèçâåñòêîâàííîì ôîíàõ ïîñëåäåéñò-
âèå ìèíåðàëüíûõ óäîáðåíèé âòîðîãî ãîäà íå îêàçàëî ñóùåñòâåííîãî âëèÿ-
íèÿ íà óðîæàéíîñòü ïøåíèöû. Èñïîëüçîâàíèå ñèäåðàëüíîãî ïàðà êàê
ïðåäøåñòâåííèêà ïøåíèöû ñãëàæèâàëî ïîñëåäåéñòâèå ìèíåðàëüíûõ óäîá-
ðåíèé íà îáîèõ ôîíàõ âî âñåõ âàðèàíòàõ îïûòà.

3. Âî âòîðîé è òðåòüåé ðîòàöèÿõ ñåâîîáîðîòà ïîâûñèëàñü ýêîíîìè÷å-
ñêàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ ñðåäñòâ õèìèçàöèè. Îêóïàåìîñòü 1 ð. çà-
òðàò ïðè âíåñåíèè NÐÊ âîçðîñëà íà 0,3–1,1 ð. Ñíèçèëàñü ñåáåñòîèìîñòü
ïðèáàâêè 1 ò ç. åä./ãà íà 481–615 ð. Èçâåñòêîâàíèå ÿâëÿåòñÿ ýôôåêòèâíûì,
íî äîðîãîñòîÿùèì àãðîòåõíè÷åñêèì ïðèåìîì.
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WHEAT AND BARLEY PRODUCTIVITY IN CROP ROTATION
CONSISTING OF GRAIN CROP, ROW CROP AND LEGUME GRASS

AT COMPLEX APPLICATION OF LIME AND FERTILIZERS

Results are given from research into the effect of complex and separated applications of lime and
mineral fertilizers on spring wheat and barley productivity in crop rotation consisting of a grain crop, a
row crop and legume grass. It was found that for three rotations on the average, mineral fertilizers
increased barley productivity by 4.4–8.7 centner per ha against a natural background, and by 3.0–7.2
centner per ha, when liming. In the variants of applying NK and NPK, productivity made up
32.4–35.8 and 34.9–38.0 centner per ha, respectively, and it was highest in the trial. A positive
influence of lime fertilizers on barley productivity was revealed. It was proved that the use of
green-manured fallow as a wheat predecessor decreased the aftereffect of mineral fertilizers of the
second year against both backgrounds in all the variants. Wheat productivity for 2001–2012 varied
from 33.0 to 34.5 centner per ha on the average, and did not depend on a background and degree of
fertilization. The effectiveness of mineral fertilizers against the liming background was tended to
decrease (7–10 percent). The maximum payback for 1 ruble input under NPK application was
observed in the third rotation and made up 2.4 rubles.

Keywords: crop rotation, liming, mineral fertilizers, green manuring, gray forest soil, areas near
Baikal.
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Ïðîàíàëèçèðîâàíî âëèÿíèå ïðèìåíåíèÿ â òå÷åíèå òðåõ ðîòàöèé ñåâîîáîðîòà îòâàëüíîé
è áåçîòâàëüíîé ñèñòåì îñíîâíîé îáðàáîòêè íà ôîðìèðîâàíèå ñèìáèîòè÷åñêîãî àïïàðàòà íà
êîðíåâîé ñèñòåìå çåðíîáîáîâîé êóëüòóðû âèêè. Èññëåäîâàíèÿ ïðîâåäåíû íà òåìíî-ñåðîé
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