
seeding rate. The best crops for mixtures were found to be oats and barley, the use of wheat having
reduced the total yielding capacity by 10–14%. The mixed sowings possessing a high biological
productivity potential were characterized by considerable fluctuations in yields. In dry years,
gramineous component formed up to 90% of yield, and 10% were for leguminous one. Under
conditions of wet year, a part of leguminous component made up 40–55% of the mixture yield. The
mixtures exceeded the pure sowings of oats and barley in digestible protein availability by 23–28 g per
fodder unit. The zootechnic standard is reached, when the mixture yield contains 15% of leguminous
component.

Keywords: pure sowings, mixed sowings, component ratio, grain forage, fodder unit, digestible
protein, cultivation zone.
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ÓÐÎÆÀÉÍÎÑÒÜ ÇÅËÅÍÎÉ ÌÀÑÑÛ
ÎÄÍÎËÅÒÍÈÕ ÁÎÁÎÂÎ-ÇËÀÊÎÂÛÕ ÒÐÀÂÎÑÌÅÑÅÉ

Â ËÅÑÎÑÒÅÏÍÎÉ ÇÎÍÅ ÐÅÑÏÓÁËÈÊÈ ÒÛÂÀ

Ïðîâåäåíû èññëåäîâàíèÿ ïî ñðàâíèòåëüíîé îöåíêå óðîæàéíîñòè îäíîëåòíèõ áîáîâî-çëà-
êîâûõ êóëüòóð – ïðîñà è îâñà – â ÷èñòûõ ïîñåâàõ, à òàêæå â ñìåñè ñ ãîðîõîì, ïåëþøêîé, âèêîé.
Îïûò îñóùåñòâëåí â 2011–2014 ãã. íà òåìíî-êàøòàíîâûõ ïî÷âàõ Ðåñïóáëèêè Òûâà (ñ. Äóðãåí). Â
çàñóøëèâûõ óñëîâèÿõ ñòåïíîé çîíû Òûâû ñðåäè îäíîëåòíèõ áîáîâî-çëàêîâûõ êóëüòóð çà ãîäû
èññëåäîâàíèé â ñðåäíåì ïî óðîæàéíîñòè çåëåíîé ìàññû âûäåëèëèñü òðàâîñìåñè ïðîñî + ãîðîõ
è ïðîñî + ïåëþøêà (17,7 è 16,6 ò/ãà ñîîòâåòñòâåííî) ïî ïåðâîìó ñðîêó ïîñåâà (III äåêàäà ìàÿ).
Ïî âòîðîìó ñðîêó ïîñåâà (II äåêàäà èþíÿ) ìàêñèìàëüíàÿ óðîæàéíîñòü îòìå÷åíà ó ñìåñè ïðî-
ñî + ãîðîõ (19,7 ò/ãà), ó ñìåñè îâåñ + ïåëþøêà (19,3 ò/ãà). Îïðåäåëåí êîýôôèöèåíò áèîëîãè÷å-
ñêîé ýôôåêòèâíîñòè (LER) îäíîëåòíèõ çëàêîâî-áîáîâûõ ñìåñåé ïðè âîçäåëûâàíèè íà çåëåíóþ
ìàññó â çàâèñèìîñòè îò êîìïîíåíòîâ è ñðîêîâ ïîñåâà. Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ó áîáî-
âî-çëàêîâûõ ñìåñåé âûøå, ÷åì ó ÷èñòî çëàêîâûõ ïîñåâîâ. Íàèáîëüøèé ïîêàçàòåëü ïîëó÷åí ïî
âàðèàíòó îâåñ + ïåëþøêà (1,25) è ïî âàðèàíòó ãîðîõ + îâåñ (1,23) ïî âòîðîìó ñðîêó ïîñåâà. Óñ-
òàíîâëåíû îïòèìàëüíûå ñðîêè ïîñåâà îäíîëåòíèõ áîáîâî-çëàêîâûõ êóëüòóð â ëåñîñòåïíîé
çîíå Òûâû: äëÿ òðàâîñìåñåé ïðîñà êîðìîâîãî ñ áîáîâûìè êóëüòóðàìè (ãîðîõ, ïåëþøêà) –
III äåêàäà ìàÿ, äëÿ ñìåñåé îâñà ñ ãîðîõîì è ñ ïåëþøêîé – II äåêàäà èþíÿ.

Êëþ÷åâûå ñëîâà: ïðîñî, îâåñ, ãîðîõ, ïåëþøêà, âèêà, óðîæàéíîñòü, ñìåøàííûå ïîñåâû,
áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü, ñðîêè ïîñåâà.

Ðåñïóáëèêà Òûâà – ðåãèîí Ðîññèè, ãäå ñåëüñêîõîçÿéñòâåííîå ïðîèç-
âîäñòâî ðàçâèâàåòñÿ â ñóðîâûõ êëèìàòè÷åñêèõ óñëîâèÿõ. Ðåñïóáëèêà çàíè-
ìàåò îäíî èç âåäóùèõ ìåñò ïî ïîãîëîâüþ ñêîòà â Ñèáèðñêîì ðåãèîíå. Ïî
äàííûì ìèíèñòåðñòâà ñåëüñêîãî õîçÿéñòâà è ïðîäîâîëüñòâèÿ Òûâû, â íà-
ñòîÿùåå âðåìÿ â ðåñïóáëèêå èìååòñÿ 1583,7 òûñ. îâåö è êîç, 196,1 òûñ.
êðóïíîãî ðîãàòîãî ñêîòà, 67,6 òûñ. ëîøàäåé, 125,7 òûñ. ñâèíåé. Â 2014 ã. çà-
ãîòîâëåíî 210 òûñ. ò ñåíà, 12,9 òûñ. ò çåðíîôóðàæà, 4,8 òûñ. ò ñåíàæà è ñè-
ëîñà. Âñåãî ñîáðàíî 109,2 òûñ. ò ê. åä. Ïî ñðàâíåíèþ ñ ðåãèîíàìè
óìåðåííîãî êëèìàòà â ñóðîâûõ óñëîâèÿõ Òûâû æèâîòíûå èñïûòûâàþò ïî-
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âûøåííóþ ïîòðåáíîñòü â êîðìàõ, îñîáåííî â çèìíèé ïåðèîä, ïîýòîìó äëÿ
ïîäåðæàíèÿ èõ ïðîäóêòèâíîñòè òðåáóåòñÿ áîëüøå âûñîêîêà÷åñòâåííûõ
êîðìîâ.

Ñêîò â ðåñïóáëèêå â îñíîâíîì ñîäåðæèòñÿ íà åñòåñòâåííûõ ïàñòáè-
ùàõ. Íà çèìíèé ïåðèîä çàãîòàâëèâàþò ñåíî íà åñòåñòâåííûõ è ñòàðîâîçðà-
ñòíûõ ñåíîêîñàõ, êîòîðûå èìåþò íèçêóþ óðîæàéíîñòü. Çäåñü îòìå÷åí
íåáîãàòûé âèäîâîé ñîñòàâ ðàñòåíèé, â êîòîðîì ïðåîáëàäàþò çëàêîâûå è
ìíîãî ñîðíûõ âèäîâ [1].

Íà îäíó óñëîâíóþ ãîëîâó ïðèõîäèòñÿ 13 ö ê. åä. ïðè íîðìå 16 ö. Ïðîáëå-
ìà îáåñïå÷åííîñòè æèâîòíûõ âûñîêîáåëêîâûìè êîðìàìè – ýòî íå òîëüêî
ïðîáëåìà òóâèíñêèõ ñåëüõîçïðîèçâîäèòåëåé, íî è âñåé Ðîññèè. Ñ íà÷àëîì
ðåôîðì (1991–1997 ãã.) ïîñëåäîâàëî áåñïðåöåäåíòíîå ñîêðàùåíèå ïîñåâíûõ
ïëîùàäåé ïîä êîðìîâûìè êóëüòóðàìè è ñíèæåíèå ïîãîëîâüÿ ñêîòà. Â
1997 ã. â ñðàâíåíèè ñ 1990 ã. ïëîùàäü ïîñåâà êîðìîâûõ êóëüòóð óìåíüøèëàñü
â Çàïàäíîé Ñèáèðè íà 1752 òûñ. ãà, Âîñòî÷íîé – íà 1424 òûñ. ãà (íà 26,1 è
43,7 % ñîîòâåòñòâåííî) [2].

Ïåðåä îòðàñëüþ êîðìîïðîèçâîäñòâà ñòîèò çàäà÷à – ñîçäàòü ðàöèîíàëü-
íóþ, áèîëîãè÷åñêè ïîëíîöåííóþ ïî ñîñòàâó ïèòàòåëüíûõ âåùåñòâ, ñòà-
áèëüíóþ ïî êîëè÷åñòâó è ðèòìè÷íîñòè ïîñòóïëåíèÿ, à òàêæå ýêîíîìè÷íóþ
ïî ñåáåñòîèìîñòè êîðìîâóþ áàçó. Ðàçâèòèå æèâîòíîâîäñòâà, ïîâûøåíèå
åãî ïðîäóêòèâíîñòè íåïîñðåäñòâåííî çàâèñÿò îò ñîñòîÿíèÿ êîðìîâîé áàçû,
â ïåðâóþ î÷åðåäü îò ñëîæèâøåéñÿ ñòðóêòóðû êîðìîïðîèçâîäñòâà, àäàïòèâ-
íîãî ïîäáîðà âèäîâ è ñîðòîâ êîðìîâûõ êóëüòóð [3].

Öåëü èññëåäîâàíèÿ – îöåíèòü óðîæàéíîñòü ñìåøàííûõ ïîñåâîâ îäíî-
ëåòíèõ çëàêîâûõ êóëüòóð ñ çåðíîáîáîâûìè â óñëîâèÿõ ëåñîñòåïíîé çîíû
Ðåñïóáëèêè Òûâà.

ÓÑËÎÂÈß È ÌÅÒÎÄÈÊÀ ÏÐÎÂÅÄÅÍÈß ÈÑÑËÅÄÎÂÀÍÈÉ

Íàó÷íî-èññëåäîâàòåëüñêóþ ðàáîòó ïðîâîäèëè â 2011–2014 ãã. íà îïûò-
íî-ýêñïåðèìåíòàëüíîì ïîëå Òóâèíñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èí-
ñòèòóòà ñåëüñêîãî õîçÿéñòâà. Ïî÷âà îïûòíîãî ó÷àñòêà òåìíî-êàøòàíîâàÿ,
ìåõàíè÷åñêèé ñîñòàâ ëåãêîñóãëèíèñòûé; ñîäåðæàíèå ãóìóñà 3,59 %, êàëèÿ –
138 ìã/êã ïî÷âû, ïîäâèæíîãî ôîñôîðà – 16 ìã/êã, îáùåãî àçîòà – 0,20 %.

Âîçäåëûâàëè òðàâîñìåñè ñ ðàçëè÷íûì ñîîòíîøåíèåì êîìïîíåíòîâ,
êîòîðûå ïîäáèðàëè èç ðàñ÷åòà 60 % çåðíîáîáîâûõ êóëüòóð è 40 % çëàêî-
âûõ, êðîìå âèêè ÿðîâîé. Âûñåâàëè ñëåäóþùèå òðàâîñìåñè: ïðîñî (êîí-
òðîëü), ïðîñî (40) + ãîðîõ (60), ïðîñî (40) + âèêà (70), ïðîñî (40) +
ïåëþøêà (60), îâåñ (êîíòðîëü), îâåñ (40) + ãîðîõ (60), îâåñ (40) + âèêà (70),
îâåñ (40) + ïåëþøêà (60). Ïîâòîðíîñòü ÷åòûðåõêðàòíàÿ. Ðàçìåùåíèå âàðè-
àíòîâ ðåíäîìèçèðîâàííîå. Ðàçìåð äåëÿíêè 28 ì2 (10 � 2,8 ì2).

Â îïûòàõ èñïîëüçîâàëè ñëåäóþùèå âèäû è ñîðòà áîáîâûõ è çëàêîâûõ
êóëüòóð: ïðîñî Àáàêàíñêîå êîðìîâîå, îâåñ Êðàñíîîáñêèé, ãîðîõ Ðàäîìèð,
âèêó Ïðèîáñêàÿ 25, ïåëþøêó Íîâîñèáèðñêàÿ 1.

Âåñåííÿÿ îáðàáîòêà ïî÷âû âêëþ÷àëà çàêðûòèå âëàãè èãîëü÷àòûìè áî-
ðîíàìè ÁÈÃ-3 â III äåêàäå àïðåëÿ. Ïåðåä ïîñåâîì ïðîâåäåíà êóëüòèâàöèÿ
ÑÇÑ-2,1 ïî äèàãîíàëè. Äî è ïîñëå ïîñåâà ïî÷âó ïðèêàòûâàëè êàòêàìè
ÇÊÊØ-6À äëÿ ðàâíîìåðíîãî ïîÿâëåíèÿ âñõîäîâ ðàñòåíèé. Ïîñåâ ïðîâî-
äèëè â III äåêàäå ìàÿ ñåÿëêîé ÑÇÑ-2,8 ñ ìåæäóðÿäüÿìè 15 ñì. Çåðíîáîáî-
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âûå ñìåñè ñ îâñîì ïîñåÿíû çà îäèí ïðîõîä ñåÿëêè â ñâÿçè ñ îäèíàêîâîé
ãëóáèíîé çàäåëêè ñåìÿí. Âàðèàíòû ñ ïðîñîì èìåëè äâà ïðîõîäà: âíà÷àëå
ñåÿëè çåðíîáîáîâûå êóëüòóðû, çàòåì ïðîñî êîðìîâîå. Ñ 2013 ã. íà÷àëè èçó-
÷åíèå âòîðîãî ñðîêà ïîñåâà, êîòîðûé ïðîâîäèëè â íà÷àëå II äåêàäû èþíÿ.

Ãëóáèíà ïîñåâà ïðîñà êîðìîâîãî 2–3 ñì, êðóïíîñåìåííûõ (îâåñ, ãî-
ðîõ, âèêà, ïåëþøêà) – 6–8 ñì. Êóëüòóðû âûñåâàëè ñî ñëåäóþùåé íîðìîé
ïîñåâà (ìëí ñåìÿí/ãà): ïðîñî – 3,0, îâåñ – 3,5, ãîðîõ – 1,0, âèêà – 1,2, ïå-
ëþøêà – 0,8.

Ôåíîëîãè÷åñêèå íàáëþäåíèÿ, ïîäñ÷åò ãóñòîòû ñòîÿíèÿ ðàñòåíèé, èç-
ìåðåíèå âûñîòû ðàñòåíèé, îïðåäåëåíèå ñòðóêòóðû ðàñòåíèé, õèìè÷åñêèé
àíàëèç ïðîâîäèëè ñîãëàñíî ìåòîäèêå ÂÈÊ [4]. Ó÷åò çåëåíîé ìàññû îñóùå-
ñòâëÿëè âðó÷íóþ ïî ìåðå íàñòóïëåíèÿ ôàç âûìåòûâàíèÿ ó çëàêîâûõ è öâå-
òåíèÿ ó áîáîâûõ êóëüòóð. Ñòàòèñòè÷åñêàÿ îáðàáîòêà ýêñïåðèìåíòàëüíûõ
äàííûõ ïðîâåäåíà ñ ïîìîùüþ ïðèêëàäíûõ ïðîãðàìì Snedecor [5, 6] .

Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü âîçäåëûâàíèÿ ñìåøàííûõ ïîñåâîâ îöå-
íåíà ïîêàçàòåëåì îòíîøåíèÿ çåìåëüíûõ ýêâèâàëåíòîâ (LER) Land Equi-
valent Ratio [7, 8]. Ñ ïîìîùüþ äàííîãî ïîêàçàòåëÿ ïðîâîäèòñÿ ðàñ÷åò çå-
ìåëüíîé ïëîùàäè, íåîáõîäèìîé äëÿ ïîëó÷åíèÿ â ÷èñòîì ïîñåâå òîãî
êîëè÷åñòâà óðîæàÿ, êîòîðîå ñôîðìèðîâàëîñü íà åäèíèöå ïëîùàäè ñìå-
øàííîãî ïîñåâà:

LER àâ

àà

âà

ââ

� �
Y

Y

Y

Y
,

ãäå LER – áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü; Yaa – óðîæàéíîñòü êóëüòóðû A â
÷èñòîì ïîñåâå; Yââ – óðîæàéíîñòü êóëüòóðû Â â ÷èñòîì ïîñåâå; Yàâ – óðî-
æàéíîñòü êóëüòóðû â ñìåøàííîì ïîñåâå ñ êóëüòóðîé Â; Yâà – óðîæàéíîñòü
êóëüòóðû À â ñìåøàííîì ïîñåâå ñ êóëüòóðîé À.

Âåãåòàöèîííûå ñåçîíû çà 4 ãîäà èññëåäîâàíèé çíà÷èòåëüíî îòëè÷à-
ëèñü ïî êîëè÷åñòâó ïîëîæèòåëüíûõ òåìïåðàòóð. Áîëåå áëàãîïðèÿòíûå óñ-
ëîâèÿ äëÿ ðàçâèòèÿ ðàñòåíèé îòìå÷åíû â 2013 ã. Ñàìûì çàñóøëèâûì áûë
âåãåòàöèîííûé ïåðèîä 2014 ã. Â èþëå è àâãóñòå 2014 ã. äåôèöèò îñàäêîâ ïî
ñðàâíåíèþ ñî ñðåäíèìè ìíîãîëåòíèìè ñîñòàâèë 60,7 ìì (òàáë. 1).

Ò à á ë è ö à 1
Ìåòåîðîëîãè÷åñêèå äàííûå çà âåãåòàöèîííûé ïåðèîä ïî ãîäàì

Ïîêàçàòåëü
Ãîä

2011 2012 2013 2014

Ñóììà îñàäêîâ, ìì 265,1 226,2 361,6 212,7
Ñóììà àêòèâíûõ òåìïåðàòóð âûøå 5 �Ñ 1233,1 1306,5 1150,5 1279,2
Ñóììà ýôôåêòèâíûõ òåìïåðàòóð âûøå 10 �Ñ 626,2 840,6 763,3 702,8

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïðè âîçäåëûâàíèè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð îñíîâíàÿ ðîëü â
ôîðìèðîâàíèè âîäíîãî ðåæèìà ïðèíàäëåæèò âåñåííèì çàïàñàì ïî÷âåí-
íîé âëàãè. Çàïàñû ïðîäóêòèâíîé âëàãè ê ìîìåíòó ïîñåâà â ìåòðîâîì ñëîå
ïî÷âû â 2011 ã. ñîñòàâëÿëè 96,2 ìì, 2012 ã. – 134,2, 2013 ã. – 142,2, 2014 ã. –
220,4 ìì. Â ñðåäíåì çà 4 ãîäà èññëåäîâàíèé âñõîäû îäíîëåòíèõ êîðìîâûõ
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êóëüòóð ïî ïåðâîìó ñðîêó ïîñåâà (III äåêàäà ìàÿ) ïîÿâèëèñü íà 11–14-é
äåíü, íà 3–7 äíåé ïîçæå – âñõîäû ïðîñà êîðìîâîãî. Â 2012 è 2013 ãã. âñõî-
äû îäíîëåòíèõ êîðìîâûõ êóëüòóð ïîÿâèëèñü íà 5–6 äíåé ïîçæå ïî ñðàâíå-
íèþ ñ 2011 ã. Óäëèíåíèå ïåðèîäà ïîñåâ – âñõîäû îáóñëîâëåíî ìåòåîðîëîãè-
÷åñêèìè óñëîâèÿìè, òàê êàê ñðåäíåñóòî÷íûå òåìïåðàòóðû âîçäóõà â 2012 è
2013 ãã. áûëè íèæå íîðìû. Ïî âòîðîìó ñðîêó ïîñåâà (II äåêàäà èþíÿ) âñõî-
äû ïîÿâèëèñü íà 10–11-é äåíü, ÷òî îáúÿñíÿåòñÿ äîñòàòî÷íîé âëàãîîáåñïå-
÷åííîñòüþ è îïòèìàëüíûìè òåìïåðàòóðàìè íà÷àëà ëåòà.

Ìåæôàçíûé ïåðèîä 2011–2014 ãã. îò âñõîäîâ äî âûìåòûâàíèÿ çëàêîâûõ
ñîñòàâèë 38–52 äíÿ, îò âñõîäîâ äî öâåòåíèÿ áîáîâûõ – 39–54 äíÿ.

Ìàêñèìàëüíàÿ âûñîòà ðàñòåíèé â ñìåøàííûõ ïîñåâàõ îòìå÷åíà ó ïå-
ëþøêè êàê â ñìåñè ñ ïðîñîì (126,0 ñì), òàê è ñ îâñîì (130,6 ñì). Íàèìåíü-
øåé âûñîòîé ñðåäè èçó÷àåìûõ îäíîëåòíèõ êóëüòóð â îáîèõ âàðèàíòàõ
õàðàêòåðèçîâàëàñü âèêà (84,0 ñì â ñìåñè ñ ïðîñîì, 64,3 ñì â ñìåñè ñ îâ-
ñîì). Ãîðîõ â ñìåñè ñ ïðîñîì äîñòèãàë âûñîòû 118,4 ñì, â ñìåñè ñ îâñîì –
109,5 ñì. Â ôàçó âûìåòûâàíèÿ âûñîòà ðàñòåíèé ó ïðîñà äîñòèãàëà 100,2 ñì,
ó îâñà – 127,0 ñì.

Ó÷åò óðîæàÿ çåëåíîé ìàññû ïîêàçàë, ÷òî â 2011 ã. ïðèáàâêà ê êîíòðîëþ
(ïðîñî) ïî ïåðâîìó ñðîêó ïîñåâà áûëà äîñòîâåðíà ïî âàðèàíòó ïðîñî + ãî-
ðîõ, â 2012 è 2013 ãã. ïî âàðèàíòó ïðîñî + ãîðîõ è ïðîñî + ïåëþøêà. Â
2014 ã. ïðèáàâêà ê êîíòðîëþ (ïðîñî) äîñòîâåðíà ïî âàðèàíòó ïðîñî + ãî-
ðîõ. Äàííûå äîñòîâåðíû ïî ôàêòîðó À (ñîðò), ïî ôàêòîðó Â (ñðîê ïîñåâà).
Ïî ïåðâîìó è âòîðîìó ñðîêàì ïîñåâà òðàâîñìåñåé ñ îâñîì ïðåâûøåíèå
ïîêàçàòåëåé êîíòðîëüíûõ âàðèàíòîâ äîñòîâåðíî, çà èñêëþ÷åíèåì 2011 ã.

Çà 4 ãîäà èññëåäîâàíèé ïî ïåðâîìó ñðîêó ïîñåâà òðàâîñìåñåé ñ ïðîñîì
íàèáîëüøàÿ óðîæàéíîñòü çåëåíîé ìàññû ïîëó÷åíà ïî âàðèàíòó ïðîñî + ãî-
ðîõ è ïðîñî + ïåëþøêà, ïî âòîðîìó ñðîêó – ó ñìåñåé ïðîñî + ãîðîõ è
îâåñ + ïåëþøêà (òàáë. 2).

Ïðè îöåíêå ó÷àñòèÿ áîáîâûõ è çëàêîâûõ êóëüòóð â ñîñòàâå óðîæàÿ çåëå-
íîé ìàññû óñòàíîâëåíî, ÷òî ïðè óâåëè÷åíèè äîëè ó÷àñòèÿ áîáîâûõ óâåëè÷è-
âàåòñÿ óðîæàéíîñòü. Êîýôôèöèåíò êîððåëÿöèè (r) óðîæàéíîñòè çåëåíîé
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Ò à á ë è ö à 2
Ñðåäíÿÿ óðîæàéíîñòü çåëåíîé ìàññû îäíîëåòíèõ áîáîâî-çëàêîâûõ ñìåñåé ïî ãîäàì, ò/ãà

Âàðèàíò

Íîðìà
âûñåâà,
ìëí ñå-
ìÿí/ãà

2011 2012

2013 2014 2013 2014

Ñðåäíåå
ïåðâûé ñðîê

ïîñåâà
âòîðîé ñðîê

ïîñåâà

Ïðîñî (êîíòðîëü) 3,0 13,4 15,5 13,9 20,8 14,6 18,2 16,1

Ïðîñî + ãîðîõ 1,0 19,9 18,0 16,4 24,4 16,8 22,8 19,7

Ïðîñî + âèêà 1,2 14,9 14,7 13,5 22,2 14,7 21,2 16,9

Ïðîñî + ïåëþøêà 0,8 15,1 19,9 15,3 24,9 15,9 23,6 19,1

ÍÑÐ 3,1 1,4 0,15 1,6 0,94 1,7

Îâåñ (êîíòðîëü) 4,0 15,1 14,1 13,8 19,9 14,7 17,2 15,8

Îâåñ + ãîðîõ 1,0 13,9 17,5 14,8 27,2 16,4 23,0 18,8

Îâåñ + âèêà 1,2 10,8 13,4 14,1 24,2 15,8 21,4 16,6

Îâåñ + ïåëþøêà 0,8 15,0 18,7 15,4 26,9 16,2 23,6 19,3

ÍÑÐ 2,6 1,3 0,23 0,6 0,94 1,6



ìàññû è äîëè áîáîâûõ êóëüòóð â òðàâîñ-
ìåñè ñîñòàâëÿåò 0,81. Çà âñå ãîäû èññëå-
äîâàíèé â áîáîâî-çëàêîâûõ òðàâîñìåñÿõ
ïî÷òè âî âñåõ âàðèàíòàõ äîëÿ ó÷àñòèÿ áî-
áîâûõ (îò 53,1 äî 61,6 %) áîëüøå, ÷åì
çëàêîâûõ êóëüòóð (îò 38,4 äî 46,9 %).

Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü ñìå-
øàííûõ ïîñåâîâ îäíîëåòíèõ áîáîâî-çëà-
êîâûõ êóëüòóð, âûðàæåííûé ÷åðåç LER,
âî âñåõ ñëó÷àÿõ âûøå 1. Ýòî ñâèäåòåëüñò-
âóåò î òîì, ÷òî ñìåøàííûå ïîñåâû ýô-
ôåêòèâíåå ÷èñòî çëàêîâûõ (òàáë. 3).

Íàèáîëüøèé ïîêàçàòåëü LER ïîëó-
÷åí ïî âàðèàíòó îâåñ + ïåëþøêà (1,25) è
ïî âàðèàíòó ãîðîõ + îâåñ (1,23) ïî âòî-
ðîìó ñðîêó ïîñåâà.

ÂÛÂÎÄÛ

1. Â çàñóøëèâûõ óñëîâèÿõ ñòåïíîé çîíû Òûâû ñðåäè îäíîëåòíèõ áî-
áîâî-çëàêîâûõ êóëüòóð çà ãîäû èññëåäîâàíèé (2011–2014) â ñðåäíåì ïî
óðîæàéíîñòè çåëåíîé ìàññû âûäåëèëèñü òðàâîñìåñè ïðîñî + ãîðîõ è ïðî-
ñî + ïåëþøêà (17,7 è 16,6 ò/ãà ñîîòâåòñòâåííî) ïî ïåðâîìó ñðîêó ïîñåâà.
Ïî âòîðîìó ñðîêó ïîñåâà ìàêñèìàëüíàÿ óðîæàéíîñòü îòìå÷åíà ó ñìåñè
ïðîñî + ãîðîõ (19,7 ò/ãà), ó ñìåñè îâåñ + ïåëþøêà (19,3 ò/ãà).

2. Áèîëîãè÷åñêàÿ ýôôåêòèâíîñòü (LER) ó áîáîâî-çëàêîâûõ ñìåñåé
âûøå, ÷åì ó ÷èñòî çëàêîâûõ ïîñåâîâ.

3. Óñòàíîâëåíû îïòèìàëüíûå ñðîêè ïîñåâà îäíîëåòíèõ áîáîâî-çëàêî-
âûõ êóëüòóð â ëåñîñòåïíîé çîíå Òûâû: äëÿ òðàâîñìåñåé ïðîñà êîðìîâîãî ñ
áîáîâûìè êóëüòóðàìè (ãîðîõ, ïåëþøêà) – III äåêàäà ìàÿ, äëÿ ñìåñåé îâñà ñ
ãîðîõîì è ïåëþøêîé – II äåêàäà èþíÿ.
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Ò à á ë è ö à 3
Êîýôôèöèåíò áèîëîãè÷åñêîé ýôôåêòèâ-
íîñòè ñìåøàííûõ ïîñåâîâ îäíîëåòíèõ
áîáîâî-çëàêîâûõ êóëüòóð ïî äâóì ñðî-

êàì ïîñåâà

Âàðèàíò
Ñðîê ïîñåâà

ïåðâûé âòîðîé

Ïðîñî + ãîðîõ 1,11 1,20

Ïðîñî + âèêà 1,03 1,09

Ïðîñî + ïåëþøêà 1,04 1,20

Îâåñ + ãîðîõ 1,05 1,23

Îâåñ + âèêà 1,0 1,17

Îâåñ + ïåëþøêà 1,20 1,25
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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.

ÓÄÊ 631.517

À.Ñ. ÌÎÒÎÐÈÍ, äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, ãëàâíûé íàó÷íûé ñîòðóäíèê,
À.Â. ÈÃËÎÂÈÊÎÂ, êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê, âåäóùèé íàó÷íûé ñîòðóäíèê

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà Ñåâåðíîãî Çàóðàëüÿ

625501, Òþìåíñêàÿ îáëàñòü, Òþìåíñêèé ðàéîí, ïîñ. Ìîñêîâñêèé, óë. èì. Â.Â. Áóðëàêè, 2

e-mail: à.s.motorin@mail.ru

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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