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REDUCTION OF ROOT ROT HARMFUL EFFECT
BY AGROBACKGROUND AND SEED TREATMENT

There were assessed agrobackgrounds in spring wheat cultivation and wheat seed treatment in
reducing harmful effect of root rot and rising yields. Recordings and observations were performed in
the experimental field of the Irkutsk Research Institute of Agriculture, Irkutsk Region. Agro-
backgrounds (liming, N30P30K30-compound and seed treatment with Vial Trust 0.4 l/t) were studied
against the background of green manuring in a field sod-based rotation in 2013–2014. The total
affection of untreated wheat seeds was 76.7% on the average for the two years. Liming and
fertilization contributed to small growth in root rot propagation, e.g. by 8.2% during the phase of
wheat seedlings when limed, by 2.7% when used N30P30K30-compound against the background
without liming, and by 1.8% when combined with liming. Seed treatment reduced root rot
propagation during the phase of seedlings in comparison to variants without treatment against
different backgrounds. Without liming and fertilization, this reduction reached 9.9%, against the
background of N30P30K30-compound 6.6%; in the variant with liming without fertilization 7.4%,
against the background of N30P30K30-compound 2.7%. The same tendency was seen during the later
phases of wheat development. The statistically significant increase in yield was obtained in the
variants of fertilization + seed treatment (1.10 t/ha), liming + fertilization (1.13 t/ha), and with
complex application of liming, fertilization and seed treatment (1.26 t/ha).
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ÇÅÐÍÎÏÀÐÎÂÎÌ ÑÅÂÎÎÁÎÐÎÒÅ ÑÓÕÎÉ ÑÒÅÏÈ ÁÓÐßÒÈÈ

Ïîêàçàíà ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü è äàíà áèîýíåðãåòè÷åñêàÿ îöåíêà ñèñòåì îá-
ðàáîòêè ïî÷âû â óñëîâèÿõ ñóõîñòåïíîé çîíû Ðåñïóáëèêè Áóðÿòèÿ. Îöåíêó ïðîâîäèëè â
1993–2008 ãã. â äëèòåëüíîì ñòàöèîíàðíîì îïûòå (ãîä çàêëàäêè – 1972) â óñëîâèÿõ áîãàðû.
Èçó÷àëè ñëåäóþùèå ñèñòåìû îáðàáîòêè ïî÷âû: åæåãîäíàÿ âñïàøêà íà 20–22 ñì; åæåãîäíàÿ
ïëîñêîðåçíàÿ îáðàáîòêà íà 20–22 ñì; åæåãîäíàÿ ïëîñêîðåçíàÿ îáðàáîòêà íà 28–30 ñì; åæå-
ãîäíàÿ ïëîñêîðåçíàÿ îáðàáîòêà íà 12–14 ñì; ïàð ñ âåñíû (ïëîñêîðåçíàÿ íà 12–14 ñì, ëåòîì
ãëóáîêîå ðûõëåíèå íà 28–30 ñì) è ïëîñêîðåçíàÿ íà 12–14 ñì ïîä âòîðóþ è òðåòüþ êóëüòóðû;
êîìáèíèðîâàííàÿ îáðàáîòêà â ïàðó (ñ âåñíû ïëîñêîðåçíàÿ íà 12–14 ñì è ëåòîì ãëóáîêàÿ
âñïàøêà íà 28–30 ñì) è ïëîñêîðåçíàÿ íà 12–14 ñì ïîä âòîðóþ è òðåòüþ êóëüòóðû. Îïûò ïðî-
âåäåí â òèïè÷íîì ÷åòûðåõïîëüíîì ñåâîîáîðîòå (ïàð ÷èñòûé – ïøåíèöà – îâåñ – îâåñ íà çå-
ëåíóþ ìàññó) . Óñòàíîâëåíî, ÷òî â äàííîì ñåâîîáîðîòå íàèáîëåå ýôôåêòèâíà êîìáèíèðîâàí-
íàÿ ñèñòåìà îáðàáîòêè ïî÷âû, êîãäà ìåëêèå ïëîñêîðåçíûå îáðàáîòêè íà ãëóáèíó 12–14 ñì
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ïîä âòîðóþ è òðåòüþ êóëüòóðû ïðåðûâàþòñÿ ãëóáîêîé âñïàøêîé â ïàðó íà 28–30 ñì. Óêàçàí-
íàÿ ñèñòåìà îáðàáîòêè ïî÷âû ïîçâîëÿåò ïîëó÷èòü 8,6–12,9 ö ê.åä./ãà ñåâîîáîðîòíîé ïëîùà-
äè, óñëîâíûé ÷èñòûé äîõîä 1976–2576 ð./ãà ïðè ðåíòàáåëüíîñòè 100–135 % è ýíåðãåòè÷åñêîì
êîýôôèöèåíòå 0,91–1,48.

Êëþ÷åâûå ñëîâà: çåðíîïàðîâîé ñåâîîáîðîò, ñèñòåìû îáðàáîòêè ïî÷âû, ñèñòåìà óäîáðå-
íèé, ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü, áèîýíåðãåòè÷åñêàÿ îöåíêà.

Îáðàáîòêà ïî÷âû – âåñüìà çàòðàòíûé àãðîïðèåì, õàðàêòåðèçóþùèéñÿ
àêòèâíûì âòîðæåíèåì â ïðèðîäíûå ýêîñèñòåìû. Òàê, íà îáðàáîòêó ïî÷âû
ðàñõîäóåòñÿ îêîëî 40 % ýíåðãåòè÷åñêèõ è 25 % òðóäîâûõ çàòðàò îò îáùåãî
èõ êîëè÷åñòâà ïðè âîçäåëûâàíèè è óáîðêå ñåëüñêîõîçÿéñòâåííûõ êóëüòóð
[1]. Â ñâÿçè ñ ýòèì âûáîð îïòèìàëüíîé ñèñòåìû îáðàáîòêè ïî÷âû îïðåäå-
ëÿåòñÿ óðîâíåì èíòåíñèôèêàöèè ïðîèçâîäñòâà, à òàêæå âûïîëíåíèåì îñ-
íîâíûõ ôóíêöèé ïî÷âîîáðàáîòêè, ñðåäè êîòîðûõ âûäåëÿåòñÿ ôóíêöèÿ
ýíåðãîñáåðåæåíèÿ è ýêîíîìè÷íîñòè.

Èññëåäîâàíèÿ ïîñëåäíèõ ëåò ñâèäåòåëüñòâóåò î âîçìîæíîñòè ìèíè-
ìèçàöèè îáðàáîòêè ïî÷âû âî âñåõ ïðèðîäíî-êëèìàòè÷åñêèõ çîíàõ Ðîñ-
ñèè è Ñèáèðè. Ïðè ýòîì èññëåäîâàòåëè íå êàòåãîðè÷íû â ñâîèõ âûâîäàõ î
øàáëîííîì ïðèìåíåíèè òîé èëè èíîé ñèñòåìû îáðàáîòêè ïî÷âû è, êàê
ïðàâèëî, âûñòóïàþò çà äèôôåðåíöèðîâàííîå ïðèìåíåíèå ýëåìåíòîâ ìè-
íèìèçàöèè â ñåâîîáîðîòå, ðàçëè÷íûå êîìáèíàöèè ïëîñêîðåçíûõ, áåçîò-
âàëüíûõ, îòâàëüíûõ è íóëåâûõ îáðàáîòîê ñ ó÷åòîì ïî÷âåííî-êëèìàòè÷å-
ñêèõ óñëîâèé, òðåáîâàíèé êóëüòóðíûõ ðàñòåíèé è óðîâíÿ èíòåíñèôèêà-
öèè [2–9].

Âåñüìà âàæíûì äîñòîèíñòâîì ìèíèìèçàöèè îáðàáîòêè ïî÷âû, ïîìè-
ìî ïî÷âîçàùèòíîãî ýôôåêòà, ÿâëÿåòñÿ ñîêðàùåíèå ðàñõîäà ÃÑÌ, àìîðòè-
çàöèè òåõíèêè è ýêîíîìèÿ òðóäîâûõ ðåñóðñîâ. Ïî îöåíêàì Âñåðîññèéñêîãî
íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà çåìëåäåëèÿ è çàùèòû ïî÷â îò ýðî-
çèè, ìèíèìàëüíûå îáðàáîòêè â ñîîòâåòñòâóþùèõ óñëîâèÿõ îáåñïå÷èâàþò
ïðàêòè÷åñêè ðàâíûé óðîæàé çåðíîâûõ êóëüòóð â ñîïîñòàâëåíèè ñ îòâàëü-
íîé âñïàøêîé íà 20–22 ñì, â 2 ðàçà è áîëåå ýíåðãîåìêè è íà 10–15 êã ñíè-
æàþò ðàñõîä ãîðþ÷åãî íà 1 ãà îáðàáàòûâàåìîé ïëîùàäè [10].

Öåëü èññëåäîâàíèÿ – îïðåäåëåíèå ýêîíîìè÷åñêîé è ýíåðãåòè÷åñêîé
ýôôåêòèâíîñòè ïðîèçâîäñòâà ðàñòåíèåâîä÷åñêîé ïðîäóêöèè â çàâèñè-
ìîñòè îò ðàçëè÷íûõ ñèñòåì îáðàáîòêè ïî÷âû ñ ýëåìåíòàìè ìèíèìèçà-
öèè.

ÎÁÚÅÊÒÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ýêîíîìèêî-ýíåðãåòè÷åñêóþ îöåíêó ñèñòåì îáðàáîòêè ïî÷âû ïðîâî-
äèëè â 1993–2008 ãã. â äëèòåëüíîì ñòàöèîíàðíîì îïûòå (ãîä çàêëàäêè –
1972) íà íàó÷íî-ýêñïåðèìåíòàëüíîé áàçå Áóðÿòñêîãî íàó÷íî-èññëåäîâà-
òåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà â óñëîâèÿõ áîãàðû. Èçó÷àëè ñëå-
äóþùèå ñèñòåìû îáðàáîòêè ïî÷âû: åæåãîäíàÿ âñïàøêà íà 20–22 ñì;
åæåãîäíàÿ ïëîñêîðåçíàÿ îáðàáîòêà íà 20–22 ñì; åæåãîäíàÿ ïëîñêîðåçíàÿ
îáðàáîòêà íà 28–30 ñì; åæåãîäíàÿ ïëîñêîðåçíàÿ îáðàáîòêà íà 12–14 ñì;
ïàð ñ âåñíû (ïëîñêîðåçíàÿ íà 12–14 ñì, ëåòîì ãëóáîêîå ðûõëåíèå íà
28–30 ñì) è ïëîñêîðåçíàÿ íà 12–14 ñì ïîä âòîðóþ è òðåòüþ êóëüòóðû; êîì-
áèíèðîâàííàÿ îáðàáîòêà â ïàðó (ñ âåñíû ïëîñêîðåçíàÿ íà 12–14 ñì è ëåòîì
ãëóáîêàÿ âñïàøêà íà 28–30 ñì) è ïëîñêîðåçíàÿ íà 12–14 ñì ïîä âòîðóþ è
òðåòüþ êóëüòóðû. Íà îáðàáîòêè ïî÷âû íàêëàäûâàëèñü òðè ñèñòåìû óäîáðå-
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íèé: áåç óäîáðåíèé, îðãàíè÷åñêàÿ, ìèíåðàëüíàÿ. Ïðè îðãàíè÷åñêîé ñèñòå-
ìå â ïàðîâîå ïîëå âíîñèëè íàâîç 40 ò/ãà; ïðè ìèíåðàëüíîé – N40P40 â
ïàðîâîå ïîëå, ïîä âòîðûå è òðåòüè êóëüòóðû – N60.

Èññëåäîâàíèÿ ïðîâîäèëè â òèïè÷íîì ÷åòûðåõïîëüíîì çåðíîïàðîâîì
ñåâîîáîðîòå – ïàð – ïøåíèöà – îâåñ – îâåñ íà çåëåíóþ ìàññó. Ñåâîîáîðîò
ðàçâåðíóò âî âðåìåíè è â ïðîñòðàíñòâå. Ïëîùàäü äåëÿíêè 1500 ì2, ó÷åò-
íàÿ – 250 ì2, ïîâòîðíîñòü òðåõêðàòíàÿ.

Ïî÷âà îïûòíîãî ó÷àñòêà êàøòàíîâàÿ ìó÷íèñòîêàðáîíàòíàÿ ñðåäíå-
ìîùíàÿ ñóïåñ÷àíàÿ, õàðàêòåðèçóþùàÿñÿ íåáëàãîïðèÿòíûìè âîäíî-ôè-
çè÷åñêèìè ñâîéñòâàìè, íèçêèì ñîäåðæàíèåì ãóìóñà (1,45 %), îáùåãî
àçîòà (0,14–0,15 %), îòíîñèòåëüíî âûñîêîé îáåñïå÷åííîñòüþ ïîäâèæ-
íûìè ôîðìàìè ôîñôîðà è êàëèÿ (21–24 è 14,5–15,8 ìã-ýêâ./100 ã ïî÷âû
ñîîòâåòñòâåííî), ðÍâîä – 7,2, ñóììà ïîãëîùåííûõ îñíîâàíèé – 14,5–
15,8 ìã-ýêâ./100 ã.

Êëèìàò çîíû ðåçêî êîíòèíåíòàëüíûé. Ñðåäíåãîäîâàÿ ñóììà îñàäêîâ
223 ìì. Ìàêñèìóì ïðèõîäèòñÿ íà âòîðóþ ïîëîâèíó ëåòà (55–60 %). Ìåòåî-
ðîëîãè÷åñêèå óñëîâèÿ âåãåòàöèîííûõ ïåðèîäîâ â ãîäû èññëåäîâàíèé â öå-
ëîì áûëè õàðàêòåðíûìè äëÿ êëèìàòà ñóõîé ñòåïè Áóðÿòèè. Â ýòè ãîäû
ñèëüíî ïðîÿâëÿëàñü âåñåííÿÿ è ðàííåëåòíÿÿ çàñóõà, îñíîâíîå âûïàäåíèå
îñàäêîâ ïðèõîäèëîñü íà èþëü – àâãóñò (65 %).

Ñòîèìîñòü âàëîâîé ïðîäóêöèè ñ 1 ãà ïàøíè ðàññ÷èòûâàëè ïî ñðåäíå-
ðûíî÷íûì öåíàì 2005 ã. â ðàñ÷åòå íà 1 ò îâñà. Ïðÿìûå ïðîèçâîäñòâåííûå
çàòðàòû ïî âûðàùèâàíèþ êóëüòóð ñåâîîáîðîòîâ, à òàêæå äîïîëíèòåëüíûå
çàòðàòû, ñâÿçàííûå ñ âûïîëíåíèåì àãðîòåõíè÷åñêèõ ìåðîïðèÿòèé â ïàðî-
âûõ ïîëÿõ è ïðèìåíåíèåì ñðåäñòâ çàùèòû ðàñòåíèé è óäîáðåíèé, ðàññ÷è-
òàíû ïî òèïîâûì òåõíîëîãè÷åñêèì êàðòàì, ðåêîìåíäîâàííûì Áóðÿòñêèì
ÍÈÈÑÕîì õîçÿéñòâàì ðåñïóáëèêè. Ðàñõîä è ñòîèìîñòü ñåìÿí îïðåäåëÿëè
ïî íîðìàì âûñåâà ñåìÿí, ïðèíÿòûìè çîíàëüíîé ñèñòåìîé çåìëåäåëèÿ Áó-
ðÿòèè äëÿ ñóõîñòåïíîé çîíû [11]. Çàòðàòû íà óäîáðåíèÿ è ñðåäñòâà çàùèòû
ðàñòåíèé óñòàíîâëåíû ïî äåéñòâóþùèì íà 2005 ã. îïòîâûì öåíàì Ìèíè-
ñòåðñòâà ñåëüñêîãî õîçÿéñòâà è ïðîäîâîëüñòâèÿ Ðåñïóáëèêè Áóðÿòèÿ. Ïðè
áèîýíåðãåòè÷åñêîé îöåíêå ðóêîâîäñòâîâàëèñü ìåòîäè÷åñêèìè ðåêîìåíäà-
öèÿìè Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ýêîíîìèêè ñåëü-
ñêîãî õîçÿéñòâà [12].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïðè ðàññìîòðåíèè ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ðàçëè÷íûõ ñèñ-
òåì îáðàáîòêè ïî÷âû â ÷åòûðåõïîëüíîì çåðíîïàðîâîì ñåâîîáîðîòå â
ñðåäíåì çà ÷åòâåðòóþ–ñåäüìóþ ðîòàöèè âèäíî, ÷òî íàèáîëüøèé âûõîä
êîðìîâûõ åäèíèö è ñîîòâåòñòâåííî ñòîèìîñòü âàëîâîé ïðîäóêöèè íà
åäèíèöó ïëîùàäè îáåñïå÷èâàåò êîìáèíèðîâàííàÿ ñèñòåìà îáðàáîòêè
ïî÷âû, ïðè êîòîðîé ìåëêèå ïëîñêîðåçíûå îáðàáîòêè ïî ïîëÿì ñåâîîáî-
ðîòà ïðåðûâàþòñÿ ãëóáîêîé âñïàøêîé â ïàðó íà 28–30 ñì (òàáë. 1). Ïðè
ýòîì ïðåèìóùåñòâî êîìáèíèðîâàííîé ñèñòåìû áîëåå çíà÷èòåëüíî ïî
ñðàâíåíèþ ñ ðàçëè÷íûìè ïëîñêîðåçíûìè ñèñòåìàìè, ÷åì åæåãîäíàÿ îò-
âàëüíàÿ âñïàøêà. Òàê, ñòîèìîñòü ïðîäóêöèè ïðè êîìáèíèðîâàííîé ñèñ-
òåìå îáðàáîòêè ïî÷âû ïî íåóäîáðåííîìó ôîíó ñîñòàâèëà 3440 ð., íà
îðãàíè÷åñêîì – 4520 è ìèíåðàëüíîì – 5160 ð., ÷òî íà 23,7; 18,0 è 14,7 %
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âûøå, ÷åì â ñðåäíåì ïî ðàçëè÷íûì ïëîñêîðåçíûì îáðàáîòêàì. Íåñìîòðÿ
íà ñàìûå âûñîêèå ïðÿìûå çàòðàòû ïðè âîçäåëûâàíèè çåðíîâûõ êóëüòóð â
çåðíîïàðîâîì ñåâîîáîðîòå ïî êîìáèíèðîâàííîé ñèñòåìå îáðàáîòêè ïî÷-
âû, çäåñü íà ñîçäàíèå 1 ò ðàñòåíèåâîä÷åñêîé ïðîäóêöèè òðåáóåòñÿ íàè-
ìåíüøåå êîëè÷åñòâî ìàòåðèàëüíûõ è òðóäîâûõ ðåñóðñîâ. Òàê, ñåáåñòîè-
ìîñòü 1 ò ê.åä. ïðè êîìáèíèðîâàííîé ñèñòåìå îáðàáîòêè ïî÷âû ñîñòàâèëà
1979 ð. íà íåóäîáðåííîì âàðèàíòå, 1613 – ïðè âíåñåíèè â ïàðîâîå ïîëå
40 ò/ãà íàâîçà, 2003 ð. – ïðè ìèíåðàëüíîé ñèñòåìå ïðèìåíåíèÿ óäîáðå-
íèé, ÷òî ñîîòâåòñòâåííî íà 2,5; 3,4 è 3,1 % ìåíüøå, ÷åì ïðè åæåãîäíîé
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Ò à á ë è ö à 1
Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ðàçëè÷íûõ ñèñòåì îáðàáîòêè ïî÷âû

(íà 1 ãà ñåâîîáîðîòíîé ïëîùàäè)

Ñèñòåìà îáðàáîòêè ïî÷âû Ñèñòåìà
óäîáðåíèé

Âûõîä
êîðìî-

âûõ
åäèíèö,

ò/ãà

Ñòîè-
ìîñòü

ïðîäóê-
öèè,
ð./ãà

Ïðÿìûå
çàòðà-
òû,
ð./ãà

Óñëîâ-
íûé

÷èñòûé
äîõîä,
ð./ãà

Ñåáå-
ñòîè-

ìîñòü 1 ò
ê.åä., ð.

Ðåíòà-
áåëü-
íîñòü,

%

Åæåãîäíàÿ âñïàøêà íà
20–22 ñì

Áåç
óäîáðåíèé

0,83 3320 1447 1873 1743 129

Îðãàíè÷åñêàÿ 1,08 4320 1804 2516 1670 139

Ìèíåðàëüíàÿ 1,24 4960 2563 2397 2067 94

Ïëîñêîðåçíàÿ îáðàáîòêà
íà 20–22 ñì

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

0,69

0,95

1,11

2760

3800

4440

1386

1741

2498

1379

2059

1942

2009

1833

2250

99

118

78

Åæåãîäíàÿ ïëîñêîðåçíàÿ
îáðàáîòêà íà 28–30 ñì

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

0,71

1,00

1,16

2840

4000

4640

1419

1775

2536

1421

2225

2104

1998

1775

2186

100

125

83

Åæåãîäíàÿ ïëîñêîðåçíàÿ
îáðàáîòêà íà 12–14 ñì

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

0,67

0,90

1,07

2680

3600

4280

1302

1661

2435

1378

1939

1845

1943

1846

2276

106

117

76

Ïàð ñ âåñíû (ïëîñêîðåç-
íàÿ íà 12–14 ñì, ëåòîì
ãëóáîêîå ðûõëåíèå íà
28–30 ñì) è ïëîñêîðåçíàÿ
íà 12–14 ñì ïîä âòîðóþ è
òðåòüþ êóëüòóðû

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

0,71

0,98

1,16

2840

3920

4640

1403

1766

2531

1437

2154

2109

1976

1802

2182

102

122

83

Êîìáèíèðîâàííàÿ îáðà-
áîòêà â ïàðó (ñ âåñíû
ïëîñêîðåçíàÿ íà 12–14 ñì
è ëåòîì ãëóáîêàÿ âñïàøêà
íà 28–30 ñì) è ïëîñêîðåç-
íàÿ íà 12–14 ñì ïîä âòî-
ðóþ è òðåòüþ êóëüòóðû

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

0,86

1,13

1,29

3440

4520

5160

1461

1823

2584

1979

2697

2576

1699

1613

2003

135

150

100

ÍÑÐ05 0,14 383 186 16



îòâàëüíîé âñïàøêå, è íà 14,3; 11,1 è 10,0 % ìåíüøå, ÷åì â ñðåäíåì ïðè
ðàçëè÷íûõ âàðèàíòàõ åæåãîäíûõ ïëîñêîðåçíûõ îáðàáîòîê. Óñëîâíûé
÷èñòûé äîõîä ïðè äàííîé ñèñòåìå îáðàáîòêè ïî÷âû ñîñòàâèë 1979–
2697 ð., ÷òî íåñêîëüêî âûøå, ÷åì ïðè åæåãîäíîé îòâàëüíîé âñïàøêå (íà
106–181 ð.) è çíà÷èòåëüíî áîëüøå â ñðåäíåì ïî ðàçëè÷íûì âàðèàíòàì
ïëîñêîðåçíûõ ñèñòåì îáðàáîòêè ïî÷âû (íà 295–603 ð.). Ðåíòàáåëüíîñòü
ïðîèçâîäñòâà ïðîäóêöèè ðàñòåíèåâîäñòâà áîëåå âûñîêà òàêæå ïðè êîì-
áèíèðîâàííîé ñèñòåìå îáðàáîòêè ïî÷âû – 100–135 %.

Åæåãîäíàÿ îòâàëüíàÿ ñèñòåìà îáðàáîòêè ïî÷âû â ñðåäíåì çà ãîäû èñ-
ñëåäîâàíèé íåçíà÷èòåëüíî óñòóïàëà êîìáèíèðîâàííîé çà ñ÷åò îòíîñèòåëü-
íî âûñîêîãî âûõîäà ïðîäóêöèè (ïðàêòè÷åñêè ðàâíîãî êîìáèíèðîâàííîé
îáðàáîòêå) è ïðåâîñõîäèëà ïî áîëüøèíñòâó ïîêàçàòåëåé åæåãîäíûå ïëîñ-
êîðåçíûå ñèñòåìû îáðàáîòêè ïî÷âû.

Íåñìîòðÿ íà íàèìåíüøèå çàòðàòû ïðè âîçäåëûâàíèè êóëüòóð ñåâîîáî-
ðîòà ïðè ïëîñêîðåçíûõ ñèñòåìàõ îáðàáîòêè ïî÷âû, çäåñü íàèáîëåå âûñî-
êàÿ ñåáåñòîèìîñòü 1 ò ê.åä., ìèíèìàëüíûé óñëîâíûé ÷èñòûé äîõîä è
íèçêàÿ ðåíòàáåëüíîñòü ïðîèçâîäñòâà.

Ïðèìåíåíèå îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé ïîâûøàåò âû-
õîä ïðîäóêöèè ðàñòåíèåâîäñòâà ñ åäèíèöû ïëîùàäè ñåâîîáîðîòà, óâåëè÷è-
âàåò óñëîâíûé ÷èñòûé äîõîä. Îäíàêî âûñîêàÿ ñòîèìîñòü ïðîìûøëåííûõ
óäîáðåíèé, âûñîêèå çàòðàòû íà èõ âíåñåíèå íå îêóïàþòñÿ ïðîèçâåäåííîé
ïðîäóêöèåé è ïðèáàâêîé óðîæàÿ îò ìèíåðàëüíîãî óäîáðåíèÿ. Ñåáåñòîè-
ìîñòü 1 ò ê.åä. â ñðåäíåì ïî âàðèàíòàì âîçðàñòàåò íà ìèíåðàëüíîì ôîíå îò-
íîñèòåëüíî íåóäîáðåííîãî íà 14,0 %, ðåíòàáåëüíîñòü ïðîèçâîäñòâà ïàäàåò
â àáñîëþòíîì çíà÷åíèè íà 26 %. Íàïðîòèâ, ïðèìåíåíèå íàâîçà â ïàðîâîì
ïîëå â äîçå 40 ò/ãà äîâîëüíî ýôôåêòèâíî. Äàííàÿ ñèñòåìà óäîáðåíèé õîòÿ è
óâåëè÷èâàåò îáùèå çàòðàòû íà ïðîèçâîäñòâî ïðîäóêöèè ðàñòåíèåâîäñòâà
(â ñðåäíåì ïî âàðèàíòàì íà 360 ð.), íî èõ îêóïàåìîñòü ïðèáàâêîé óðîæàÿ
ïîçâîëÿåò ñíèçèòü ñåáåñòîèìîñòü 1 ò ê.åä. îòíîñèòåëüíî êîíòðîëÿ íà 7,4 %.
Ïðè ýòîì óñëîâíûé ÷èñòûé äîõîä óâåëè÷èâàåòñÿ íà 732 ð./ãà, ðåíòàáåëü-
íîñòü ïîâûøàåòñÿ íà 17 % îòíîñèòåëüíî íåóäîáðåííîé ñèñòåìû â ñðåäíåì
ïî âàðèàíòàì ñèñòåì îáðàáîòêè.

Ïðîâåäåííàÿ áèîýíåðãåòè÷åñêàÿ îöåíêà ðàçëè÷íûõ ñèñòåì îáðàáîòêè
ïî÷âû ïîäòâåðæäàåò, ÷òî íàèëó÷øèå ïîêàçàòåëè ïî ïðîèçâîäñòâó ðàñòå-
íèåâîä÷åñêîé ïðîäóêöèè íà 1 ãà ñåâîîáîðîòíîé ïëîùàäè òàêæå èìååò êîì-
áèíèðîâàííàÿ ñèñòåìà îáðàáîòêè (òàáë. 2). Ïðè äàííîé ñèñòåìå îáðàáîòêè
ïî÷âû íàèáîëüøèé âûõîä ýíåðãèè óðîæàÿ ñ ó÷åòîì ïîáî÷íîé ïðîäóêöèè
(22276–35316 ÌÄæ) è ïðèðàùåíèÿ ýíåðãèè (10610–21082 ÌÄæ), ñàìàÿ
íèçêàÿ ýíåðãåòè÷åñêàÿ ñåáåñòîèìîñòü 1 ö ê.åä. (1103–1357 ÌÄæ) è ëó÷øèé
ýíåðãåòè÷åñêèé êîýôôèöèåíò ýôôåêòèâíîñòè ïðîèçâåäåííûõ çàòðàò (0,91–
1,48). Äàííûå ïîêàçàòåëè ýíåðãåòè÷åñêîé îöåíêè êîìáèíèðîâàííîé ñèñ-
òåìû îáðàáîòêè ïî÷âû íåñêîëüêî ïðåâîñõîäÿò âàðèàíò ñ åæåãîäíîé îò-
âàëüíîé âñïàøêîé è çíà÷èòåëüíî – ðàçëè÷íûå åæåãîäíûå ïëîñêîðåçíûå
ñèñòåìû. Òàê, åñëè ñîîòíîøåíèå ïðèðàùåíèÿ âàëîâîé ýíåðãèè ñ óðîæàåì
ê çàòðàòàì ýíåðãèè íà åãî ñîçäàíèå ïðè êîìáèíèðîâàííîé ñèñòåìå îáðà-
áîòêè ïî÷âû ïî ñðàâíåíèþ ñ åæåãîäíîé îòâàëüíîé âñïàøêîé óâåëè÷èâàåò-
ñÿ íà 5,8–10,1 %, òî îòíîñèòåëüíî åæåãîäíûõ ïëîñêîðåçíûõ îáðàáîòîê – â
ñðåäíåì íà 25,2–59,0 %.
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Ò à á ë è ö à 2
Áèîýíåðãåòè÷åñêàÿ îöåíêà ðàçëè÷íûõ ñèñòåì îáðàáîòêè

(íà 1 ãà ñåâîîáîðîòíîé ïëîùàäè)

Ñèñòåìà îáðàáîòêè ïî÷âû Ñèñòåìà
óäîáðåíèé

Çàòðàòû
ñîâîêóï-
íîé ýíåð-

ãèè

Âûõîä
ýíåðãèè ñ

ó÷åòîì
ïîáî÷íîé
ïðîäóê-

öèè

Ïðèðàùå-
íèå âàëî-
âîé ýíåð-

ãèè

Ýíåðãåòè-
÷åñêàÿ ñå-
áåñòîè-
ìîñòü

1 ö ê.åä., ð.

Ýíåðãåòè-
÷åñêèé
êîýô-

ôèöèåíò

ÌÄæ

Åæåãîäíàÿ âñïàøêà íà
20–22 ñì

Áåç
óäîáðåíèé

11714 21750 10036 1411 0,86

Îðãàíè÷åñêàÿ 14714 29380 14666 1362 0,99

Ìèíåðàëüíàÿ 14280 34037 19757 1152 1,38

Ïëîñêîðåçíàÿ îáðàáîò-
êà íà 20–22 ñì

Áåç
óäîáðåíèé

11539 18075 6536 1672 0,57

Îðãàíè÷åñêàÿ 14540 25621 11081 1531 0,76

Ìèíåðàëüíàÿ 14107 30322 16215 1271 1,15

Åæåãîäíàÿ ïëîñêîðåç-
íàÿ îáðàáîòêà íà
28–30 ñì

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

11655

14657

14218

18387

26843

31341

6732

12186

17123

1642

1466

1226

0,58

0,83

1,20

Åæåãîäíàÿ ïëîñêîðåç-
íàÿ îáðàáîòêà íà
12–14 ñì

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

11350

14351

13918

17622

23867

29362

6272

9516

15444

1694

1595

1301

0,55

0,66

1,11

Ïàð ñ âåñíû (ïëîñêî-
ðåçíàÿ íà 12–14 ñì, ëå-
òîì ãëóáîêîå ðûõëåíèå
íà 28–30 ñì) è ïëîñêî-
ðåçíàÿ íà 12–14 ñì ïîä
âòîðóþ è òðåòüþ êóëü-
òóðû

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

11499

14501

14067

18383

26609

31954

6834

12108

17887

1620

1480

1213

0,59

0,83

1,27

Êîìáèíèðîâàííàÿ îá-
ðàáîòêà â ïàðó (ñ âåñíû
ïëîñêîðåçíàÿ íà 12–14
ñì è ëåòîì ãëóáîêàÿ
âñïàøêà íà 28–30 ñì) è
ïëîñêîðåçíàÿ íà 12–14
ñì ïîä âòîðóþ è òðåòüþ
êóëüòóðû

Áåç
óäîáðåíèé

Îðãàíè÷åñêàÿ

Ìèíåðàëüíàÿ

11666

14667

14234

22276

30584

35316

10610

15917

21082

1357

1298

1103

0,91

1.09

1,48

ÍÑÐ05 2617 1073 0,11



Ñðåäè åæåãîäíûõ ïëîñêîðåçíûõ ñèñòåì õóäøèå ïîêàçàòåëè áèîýíåðãå-
òè÷åñêîé îöåíêè èìåë âàðèàíò ñ åæåãîäíûìè ìåëêèìè îáðàáîòêàìè, õîòÿ
çäåñü îòìå÷åíû íàèáîëåå íèçêèå ñîâîêóïíûå çàòðàòû ýíåðãèè íà ñîçäàíèå
óðîæàÿ. Íåñêîëüêî ëó÷øå ýíåðãåòè÷åñêèå ïîêàçàòåëè ñêëàäûâàþòñÿ íà âà-
ðèàíòàõ ãëóáîêîãî ðûõëåíèÿ êàê åæåãîäíîãî, òàê è ïðîâåäåííîãî â ïàðó,
÷òî îñîáåííî îò÷åòëèâî ïðîÿâëÿåòñÿ íà óäîáðåííûõ ôîíàõ.

Ïðèìåíåíèå óäîáðåíèé â ñåâîîáîðîòå, íåñìîòðÿ íà âîçðàñòàþùèå
ýíåðãîçàòðàòû, çíà÷èòåëüíî óëó÷øàþò ïîêàçàòåëè ýíåðãåòè÷åñêîé îöåíêè
ïðîèçâîäñòâà ïðîäóêöèè ðàñòåíèåâîäñòâà. Ïðè ýòîì ìèíåðàëüíàÿ ñèñòåìà
óäîáðåíèé áîëåå ýôôåêòèâíà, ÷åì îðãàíè÷åñêàÿ, êàê â çàòðàòíîé ÷àñòè,
òàê è â ïðèõîäíîé. Â öåëîì îðãàíè÷åñêàÿ ñèñòåìà óäîáðåíèé â ñðåäíåì ïî
âàðèàíòàì îïûòà óâåëè÷èâàåò âûõîä ýíåðãèè íà 39,8 %, ïðèðàùåíèå ýíåð-
ãèè íà 60,5, ýíåðãåòè÷åñêèé êîýôôèöèåíò íà 27, ñíèæàåò ýíåðãåòè÷åñêóþ
ñåáåñòîèìîñòü 1 ö ê.åä. íà 7,1 %, ìèíåðàëüíàÿ îáðàáîòêà ïî ýòèì ïîêàçàòå-
ëÿì – íà 65,4; 128,6; 87,9 è 22,7 % ñîîòâåòñòâåííî.

ÂÛÂÎÄÛ

1. Â óñëîâèÿõ ñóõîé ñòåïè Áóðÿòèè â òèïè÷íîì ÷åòûðåõïîëüíîì çåðíî-
ïàðîâîì ñåâîîáîðîòå ëó÷øèå ïîêàçàòåëè ýêîíîìè÷åñêîé ýôôåêòèâíîñòè è
áèîýíåðãåòè÷åñêîé îöåíêè ñêëàäûâàþòñÿ ïðè êîìáèíèðîâàííîé ñèñòåìå
îáðàáîòêè ïî÷âû.

2. Ðàçëè÷íûå ïëîñêîðåçíûå ñèñòåìû îáðàáîòêè ïî÷âû íàèáîëåå ìàòå-
ðèàëüíî- è ýíåðãîçàòðàòíû ïðè ñîçäàíèè 1 ò ê.åä. Çäåñü îòìå÷àþòñÿ ìèíè-
ìàëüíûé óñëîâíûé ÷èñòûé äîõîä, íèçêàÿ ðåíòàáåëüíîñòü ïðîèçâîäñòâà è
ìåíüøèé ýíåðãåòè÷åñêèé êîýôôèöèåíò.

3. Ïðèìåíåíèå ìèíåðàëüíûõ óäîáðåíèé â çåðíîïàðîâîì ñåâîîáîðîòå
íåâûãîäíî ñ ýêîíîìè÷åñêèõ ïîçèöèé. Ñåáåñòîèìîñòü 1 ò ê.åä. â ñðåäíåì ïî
âàðèàíòàì âîçðàñòàåò íà 14 %, ðåíòàáåëüíîñòü ïðîèçâîäñòâà ïàäàåò íà
26 %.
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ECONOMIC AND ENERGY ASSESSMENT
OF SOIL TILLAGE SYSTEMS

IN FOUR-COURSE GRAIN/FALLOW ROTATION
IN DRY STEPPE OF BURYATIA

Economic efficiency and bio-energy assessments of soil tillage systems under conditions of the
dry steppe zone of the Republic of Buryatia are given. The assessments were performed in 1993–2008
in a long-term field experiment established in 1972 using the scientific and experimental facilities of
the Buryat Research Institute of Agriculture under rainfed conditions. The following tillage systems
were studied: annual plowing to the 20–22-cm depth; annual boardless plowing to the 20–22-cm
depth; annual boardless plowing to the 28–30-cm depth; annual boardless plowing to the 12–14-cm
depth; fallow since spring time (boardless plowing to the 12–14-cm depth, summer deep loosening to
the 28–30-cm depth) and boardless plowing to the 12–14-cm depth to the second and third crops;
combined tillage in the fallow (spring boardless plowing to the 12–14-cm depth and summer deep
plowing to the 28–30-cm depth) and boardless plowing to the 12–14-cm depth to the second and
third crops. The experiment was carried out in a typical four-course rotation (bare fallow – wheat –
oats – oats for green mass). It has been found that the most effective technique for this crop rotation is
a combined soil tillage system, when shallow boardless plowings to the 12–14-cm depth to the second
and third crops are interrupted by deep plowing in the fallow to the 28–30-cm depth. This tillage
system allows us to obtain 8.6–12.9 centners per ha to the unit of rotation area, conditional net
income of 1976–2576 rubles per ha with profitability of 100–135% and energy coefficient of 0.91–1.48.

Keywords: grain/fallow rotation, tillage system, fertilizer system, cost-efficiency, bio-energy as-
sessment.
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