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Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé çà 2019–2020 ãîäû ïî èçó÷åíèþ âëèÿíèÿ ðà-
áîòû êîìáèíèðîâàííîãî ëàïîâîãî ñîøíèêà äëÿ ðàçíîóðîâíåâîãî ïîñåâà çåðíîâûõ êóëüòóð è îäíîâðåìåííîãî 
âíåñåíèÿ ñòàðòîâîé äîçû ìèíåðàëüíûõ óäîáðåíèé íà êà÷åñòâî è óðîæàéíîñòü çåðíà ìÿãêîé ÿðîâîé ïøåíèöû 
Îìñêàÿ 36. Ïðè ïîñåâå ïåðåîáîðóäîâàííîé êîìáèíèðîâàííûìè ñîøíèêàìè ñåÿëêîé ÑÊÏ-2.1Ì, ãäå ìèíåðàëü-
íûå óäîáðåíèÿ âíîñèëèñü íèæå ñåìÿí ÿðîâîé ïøåíèöû, ïðèáàâêà óðîæàÿ â îïûòàõ, ïðîâåäåííûõ â 2019 ã., 
â ñðåäíåì ñîñòàâèëà 14 % â ñðàâíåíèè ñ êîíòðîëüíûì ïîñåâîì ñåÿëêîé ÑÊÏ-2.1 ñ ñåðèéíûìè ñòðåëü÷àòûìè 
ñîøíèêàìè, ãäå ìèíåðàëüíûå óäîáðåíèÿ âíîñèëèñü â îäèí ïî÷âåííûé ãîðèçîíò ñ ñåìåíàìè. Ïðîâåäåííûé ïî-
ëåâîé îïûò 2020 ã. ïîäòâåðäèë ïîëó÷åííûå ðàíåå ðåçóëüòàòû ðàáîòîñïîñîáíîñòè ñîøíèêà: ïðèáàâêà çåðíà 
ïðè èñïîëüçîâàíèè êîìáèíèðîâàííûõ ñîøíèêîâ íà ñåÿëêå ÑÏÊ-2.1Ì ñîñòàâèëà 12,5 %. Ðàçíèöà â óðîæàå 
çåðíà îáúÿñíÿåòñÿ ðàçëè÷íûìè ïîãîäíûìè óñëîâèÿìè 2019 è 2020 ãã. Êà÷åñòâåííûå ïîêàçàòåëè ÿðîâîé ìÿãêîé 
ïøåíèöû ïðè ïîñåâå êîìáèíèðîâàííûìè ñîøíèêàìè â ñðàâíåíèè ñ ñåðèéíîé ñåÿëêîé äàëè ñðåäíåå óâåëè÷åíèå 
áåëêà íà 7,9 è 4,7 %, ñîîòâåòñòâåííî, à íàèáîëüøèå çíà÷åíèÿ êëåéêîâèíû ïðè ýòîì íà êîíòðîëüíîé ñåÿëêå íà-
õîäèëèñü â ïðåäåëàõ 25,8–27,1 %, à íà ýêñïåðèìåíòàëüíîé ÑÊÏ-2.1Ì – â ïðåäåëàõ 26,1–28,5 % â 2019–2020 ãã. 
ñîîòâåòñòâåííî. Òàêèì îáðàçîì, ïî ðåçóëüòàòàì ïðîâåäåííûõ ëàáîðàòîðíî ïîëåâûõ èññëåäîâàíèé â òå÷åíèè 
äâóõ ëåò óñòàíîâëåíî, ÷òî ïðåäëîæåííàÿ êîíñòðóêöèÿ êîìáèíèðîâàííîãî ñîøíèêà äëÿ ïîñåâà è âíåñåíèÿ ìè-
íåðàëüíûõ óäîáðåíèé íèæå âûñåâà ñåìÿí ðàáîòîñïîñîáíà, ñïîñîáñòâóåò óâåëè÷åíèþ óðîæàéíîñòè è êà÷åñòâó 
çåðíà ìÿãêîé ÿðîâîé ïøåíèöû.
Êëþ÷åâûå ñëîâà: êîìáèíèðîâàííûé ñîøíèê, ìèíåðàëüíûå óäîáðåíèÿ, ñåìåíà, ñïîñîá âíåñåíèÿ, óðîæàé-
íîñòü, êà÷åñòâî çåðíà.
Äëÿ öèòèðîâàíèÿ: Êåì À.À., ×åêóñîâ Ì.Ñ., Øìèäò À.Í. Âëèÿíèå ðàáîòû êîìáèíèðîâàííîãî ñîøíèêà íà 
êà÷åñòâî è óðîæàéíîñòü çåðíà // Òðàêòîðû è ñåëüõîçìàøèíû. 2020. № 6. Ñ. 72–77. DOI: 10.31992/0321-4443-
2020-6-72-77.

The article presents the results of the studies of the effect of the combined paw coulter for multilevel sowing of grain 
crops and the simultaneous introduction of a starting dose of mineral fertilizers on the quality and yield of grain of soft 
spring wheat Omskaya 36 carried out in 2019–2020. When sowing using the SKP-2.1M seeder, which was reequipped 
with combined coulters, where mineral fertilizers were applied below the seeds of spring wheat, the yield increase 
in the experiments carried out in 2019 by 14 % average in comparison with the control sowing with the SKP-2.1 
seeder with serial coulters, where mineral fertilizers were applied to the same soil horizon with seeds. The conducted 
field experiment in 2020 confirmed the previously obtained results of the coulter performance; the increase in grain 
when using the combined coulters on the SPK-2.1M seeder was 12,5 %. The difference in grain yield happened due 
to the different weather conditions in 2019 and 2020. The qualitative indicators of spring soft wheat when sowing 
with combined openers in comparison with a serial seeder gave an average increase in protein by 7,9 and 4,7 %, 
and the highest gluten values on the control seeder were in the range of 25,8–27,1 %, and on the experimental 
SKP-2.1M seeder it was 26,1–28,5 % in 2019–2020, respectively. Thus, according to the results of the laboratory 
field studies carried out over two years, it was found that the proposed design of the combined coulter for sowing and 
applying mineral fertilizers below the sowing of seeds is efficient and it contributes to an increase in yield and quality 
of grain of soft spring wheat.
Keywords: combined coulter, mineral fertilizers, seeds, method of application, yield, grain quality.
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Ââåäåíèå
Ñòðàòåãè÷åñêèì ôàêòîðîì êîíêóðåíòîñïî-

ñîáíîñòè ïðîäóêöèè ðàñòåíèåâîäñòâà ÿâëÿåòñÿ 
âíåäðåíèå ðåñóðñîñáåðåãàþùèõ àãðîòåõíî-
ëîãèé, ïîçâîëÿþùèõ ïîëó÷àòü êà÷åñòâåííûé 
ñòàáèëüíûé óðîæàé ïðè ëþáûõ ïîãîäíûõ óñëî-
âèÿõ. Îñíîâíûå ìåðîïðèÿòèÿ íàïðàâëåíû íà îï-
òèìèçàöèþ ñòðóêòóðû èñïîëüçîâàíèÿ ïàøíè, 
ìèíèìèçàöèþ îáðàáîòêè ïî÷âû, âíåñåíèå 
îðãàíè÷åñêèõ è ìèíåðàëüíûõ óäîáðåíèé, èñ-
ïîëüçîâàíèå ñðåäñòâ çàùèòû ðàñòåíèé, âíå-
äðåíèå ïî÷âîîáðàáàòûâàþùèõ è ïîñåâíûõ 
àãðåãàòîâ íîâîãî ïîêîëåíèÿ, àäàïòèâíûõ ê ïî÷âåííî-
êëèìàòè÷åñêèì óñëîâèÿì ðåãèîíà [1–3].

Â ïðîèçâîäñòâå ïðîäóêöèè ðàñòåíèåâîä-
ñòâà Ñèáèðè ïðåîáëàäàþò çåðíîâûå êóëüòóðû. 
Â ñòðóêòóðå ñåáåñòîèìîñòè ïðîèçâîäñòâà ýòèõ 
êóëüòóð çàòðàòû íà ðåàëèçàöèþ òîëüêî òåõíîëî-
ãè÷åñêèõ ïðîöåññîâ îáðàáîòêè ïî÷âû è ïîñåâà 
ñîñòàâëÿþò 60–70 %. Îäíèì èç îñíîâíûõ íà-
ïðàâëåíèé ïîâûøåíèÿ ýôôåêòèâíîñòè çåðíîâî-
ãî ïðîèçâîäñòâà ÿâëÿåòñÿ ñîâåðøåíñòâîâàíèå 
òåõíîëîãèè âîçäåëûâàíèÿ çåðíîâûõ êóëüòóð 
íà îñíîâå èíòåíñèôèêàöèè. Óäîáðåíèÿ – âàæ-
íåéøèé ôàêòîð ïîâûøåíèÿ óðîæàéíîñòè è âà-
ëîâûõ ñáîðîâ ñåëüõîçïðîäóêöèè, áåç íèõ íåâîç-
ìîæíî ïåðåéòè ê ïî÷âîçàùèòíûì òåõíîëîãèÿì, 
òàê æå êàê è ïîëó÷èòü êà÷åñòâåííîå çåðíî [4, 5].

Îäíîé èç òåõíîëîãèé ïîâûøåíèÿ êà÷åñòâà 
è óðîæàéíîñòè çåðíà â ïðàêòèêå ñåëüñêîãî õî-
çÿéñòâà íàøåé ñòðàíû ÿâëÿåòñÿ òåõíîëîãèÿ 
ëîêàëüíîãî âíåñåíèÿ óäîáðåíèé ïðè ïîñåâå. 
Âíåäðåíèå äàííîé òåõíîëîãèè îñóùåñòâëÿåòñÿ 
ìåäëåííî èç-çà îòñóòñòâèÿ íåîáõîäèìîé òåõíè-
êè, õîòÿ ïðîâåäåííûå øèðîêèå íàó÷íî-èññëåäî-
âàòåëüñêèå ðàáîòû â ÂÈÓÀ è äðóãèõ íàó÷íûõ 
ó÷ðåæäåíèÿõ ïî àãðîòåõíèêå ëîêàëüíîãî âíå-
ñåíèÿ óäîáðåíèé äîêàçûâàþò ïåðñïåêòèâíîñòü 
äàííîãî ñïîñîáà [6]. Ýôôåêòèâíîñòü ëåíòî÷íîãî 
ñïîñîáà çàâèñèò îò ãëóáèíû çàäåëêè óäîáðåíèé, 
øèðèíû ëåíò, èíòåðâàëîâ ìåæäó íèìè è îðèåí-
òàöèè èõ îòíîñèòåëüíî ðÿäêîâ ðàñòåíèé, à ýô-
ôåêòèâíîñòü ýêðàííîãî ñïîñîáà çàâèñèò, êðîìå 
òîãî, îò ãëóáèíû çàäåëêè óäîáðåíèé. Ïðîâåäåí-
íûé àíàëèç ñóùåñòâóþùèõ êîíñòðóêòèâíûõ 
ðåøåíèé äëÿ ðàçíîãëóáèííîãî âíåñåíèÿ óäîáðå-
íèé ïðè ïîñåâå çåðíîâûõ êóëüòóð è ïðîâåäåí-
íûé ïàòåíòíûé ïîèñê ïîêàçàëè, ÷òî ñóùåñòâóþ-
ùèå êîíñòðóêöèè êîìáèíèðîâàííûõ ñîøíèêîâ, 
íå â ïîëíîé ìåðå îòâå÷àþò òåõíîëîãè÷åñêèì 
òðåáîâàíèÿì, ïðåäúÿâëÿåìûì ê ëîêàëüíîìó 
ïðèïîñåâíîìó âíåñåíèþ óäîáðåíèé íà ñòåðíå-
âûõ ôîíàõ [7–10]. 

Öåëü èññëåäîâàíèé
Ðàçðàáîòàòü êîìáèíèðîâàííûé ñîøíèê, 

îáåñïå÷èâàþùèé âûñåâ ñåìÿí è âíåñåíèå óäî-
áðåíèé â ðàçíûå ïî÷âåííûå ãîðèçîíòû, è ïðî-
âåñòè ñðàâíèòåëüíûå èññëåäîâàíèÿ ïî îïðå-
äåëåíèþ âëèÿíèÿ ñïîñîáà è íîðìû âíåñåíèÿ 
ìèíåðàëüíûõ óäîáðåíèé íà êà÷åñòâî è óðî-
æàéíîñòü çåðíà.

Ìàòåðèàëû è ìåòîäû
Äëÿ èññëåäîâàíèÿ âîïðîñà âëèÿíèÿ ñïîñî-

áîâ è íîðì âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé 
íà óðîæàéíîñòü è êà÷åñòâà çåðíà â 2019−2020 ãã.
íà îïûòíîì ïîëå ÔÃÁÍÓ «Îìñêèé ÀÍÖ» áûëè 
çàëîæåíû îïûòû. Ñðàâíèâàëèñü äâà ïîñåâíûõ 
àãðåãàòà: ñåðèéíàÿ ñåÿëêà ÑÊÏ-2.1 è ïåðå-
îáîðóäîâàííàÿ êîìáèíèðîâàííûìè ñîøíèêàìè 
äëÿ ðàçíîóðîâíåâîãî âíåñåíèÿ ìèíåðàëüíûõ 
óäîáðåíèé ñåÿëêà ÑÊÏ-2.1Ì. Ðàññìàòðèâàëèñü 
ðàçíûå âàðèàíòû âíåñåíèÿ óäîáðåíèé ñ ðàçëè÷-
íîé íîðìîé. Êàæäûé èç âàðèàíòîâ çàêëàäûâàëñÿ 
â òðåõêðàòíîé ïîâòîðíîñòè. Îïûò áûë äâóõôàê-
òîðíûé. Ïðåäøåñòâåííèê – ÿðîâàÿ ïøåíèöà. 
Îñíîâíàÿ îáðàáîòêà ïî÷âû îñåíüþ íå ïðîâîäè-
ëàñü. Óäîáðåíèå – àììèà÷íàÿ ñåëèòðà – âíîñè-
ëàñü îäíîâðåìåííî ñ ïîñåâîì íà êîíòðîëüíîì 
âàðèàíòå ñåÿëêîé ñ ñåðèéíûì ñîøíèêîì â îäèí 
ïî÷âåííûé ãîðèçîíò ñ ñåìåíàìè, à íà îïûòíûõ 
äåëÿíêàõ – ñåÿëêîé ÑÊÏ-2,1Ì, ïåðåîáîðóäî-
âàííîé ýêñïåðèìåíòàëüíûìè êîìáèíèðîâàííû-
ìè ñîøíèêàìè; âíåñåíèå óäîáðåíèé îñóùåñò-
âëÿëîñü íèæå âûñåâà ñåìÿí ÿðîâîé ïøåíèöû. 
Íîðìà âíåñåíèÿ óäîáðåíèé íà îáîèõ âàðèàíòàõ 
ñîñòàâèëà 100, 150 è 200 êã/ãà. 

Ïðè çàêëàäêå ïîëåâûõ îïûòîâ èñïûòûâà-
ëàñü ïøåíèöà ÿðîâàÿ Îìñêàÿ 36. Êà÷åñòâåííûå 
ïîêàçàòåëè ñåìÿí: ìàññà 1000 çåðåí – 40,4 ã, 
ïîëåâàÿ âñõîæåñòü 95 %, ýíåðãèÿ ïðîðàñòà-
íèÿ 85,3 %, âëàæíîñòü 14 %. Íîðìà âûñåâà – 
4,5 ìëí âñõîæèõ çåðåí íà ãåêòàð – áûëà îäíà 
ïî âñåì ïîâòîðíîñòÿì. 

Îïûòû áûëè çàëîæåíû ïî îáùåïðèíÿòûì 
ìåòîäèêàì. Â õîäå ïîëåâîãî îïûòà îïðåäå-
ëÿëèñü ñëåäóþùèå ïîêàçàòåëè: óðîæàéíîñòü 
è êà÷åñòâî çåðíà ïî âàðèàíòàì [11–13].

Ìåòåîðîëîãè÷åñêèå ïîêàçàòåëè â ïåðèîä 
âåãåòàöèè (ìàé – àâãóñò) â 2019 ã. áûëè ñëå-
äóþùèå: ñðåäíÿÿ òåìïåðàòóðà âîçäóõà 
16,5 °Ñ (ñðåäíåå ìíîãîëåòíåå 16,7 °Ñ); êîëè÷å-
ñòâî îñàäêîâ áûëî íèæå íà 13 ìì è ñîñòàâèëî 
193 ìì (ïðè ñðåäíåì ìíîãîëåòíåì 206 ìì) ïðè 
ÃÒÊ = 0,99. Â âåãåòàöèîííûé ïåðèîä 2020 ã. 
ñðåäíÿÿ òåìïåðàòóðà âîçäóõà íàõîäèëàñü 
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â ïðåäåëàõ 18,5 °Ñ, ÷òî âûøå íîðìû íà 1,8 °Ñ, 
ïðè ýòîì îñàäêîâ âûïàëî 131 ìì, à ÃÒÊ = 0,6, 
÷òî çíà÷èòåëüíî íèæå íîðìû.

 Ðåçóëüòàòû è îáñóæäåíèå
Ïðîâåäåííûé ëèòåðàòóðíûé è ïàòåíòíûé 

ïîèñê ïîêàçàëè, ÷òî êîíñòðóêöèÿ ñóùåñòâó-
þùèõ ñîøíèêîâ íå â ïîëíîé ìåðå îòâå÷àåò 
òðåáîâàíèÿì äëÿ îñóùåñòâëåíèÿ ëîêàëüíîãî 
ïðèïîñåâíîãî ðàçíîóðîâíåâîãî ïîñåâà ñ âíåñå-
íèåì óäîáðåíèé. Ó÷åíûìè èíæåíåðàìè ÔÃÁÍÓ 
«Îìñêèé ÀÍÖ» çàïàòåíòîâàíà êîíñòðóêöèÿ 
íîâîãî êîìáèíèðîâàííîãî ñîøíèêà [14].

 Ïðåèìóùåñòâîì ñîøíèêà (ðèñ. 1) ÿâëÿåòñÿ 
ñî÷åòàíèå çà îäèí ðàáî÷èé ïðîõîä ñëåäóþùèõ 
îïåðàöèé: ïðåäïîñåâíàÿ îáðàáîòêà, óíè÷òî-
æåíèå è ïîäðåçàíèå ñîðíÿêîâ, âûðàâíèâàíèå 
è ìóëü÷èðîâàíèå ïîâåðõíîñòíîãî ñëîÿ ïî÷âû, 
ïîñåâ è âíåñåíèå ìèíåðàëüíûõ óäîáðåíèé 
íèæå âûñåâà ñåìÿí çåðíîâûõ êóëüòóð. 

Ðèñ. 1. Îáùèé âèä êîìáèíèðîâàííîãî ñîøíèêà, 
óñòàíîâëåííîãî íà ñåÿëêå ÑÊÏ-2.1Ì

Fig. 1. Combined coulter mounted 
on SKP-2.1M seeder

Òåõíîëîãè÷åñêèé ïðîöåññ âûñåâà ñåìÿí 
è âíåñåíèÿ óäîáðåíèé êîìáèíèðîâàííûì ñî-
øíèêîì îñóùåñòâëÿåòñÿ ñëåäóþùèì îáðà-
çîì. Ïðè äâèæåíèè äîëîòî ñòîéêè ñîøíèêà 
ðàçðåçàåò ïî÷âó, îáðàçóÿ ùåëü äëÿ ïðîõîäà 
ñòîéêè. Ñòîéêà, ïåðåìåùàÿñü ïî íåé, ðàçäâè-
ãàåò ïî÷âó è îáðàçóåò áîðîçäêó. Îäíîâðåìåííî 
ñòðåëû, ðàñïîëîæåííûå ñ äâóõ ñòîðîí ñòîéêè, 
ïîäðåçàþò ñîðíÿêè è ðûõëÿò âåðõíèé ñëîé 
ïî÷âû. Ïî ïåðåäíåìó êàíàëó, ðàñïîëîæåííîìó 
çà ñòîéêîé, â ïî÷âó íà äíî áîðîçäû, ïðîäåëàí-
íîé äîëîòîì, ïîñòóïàþò óäîáðåíèÿ. Ïðè äàëü-
íåéøåì äâèæåíèè ñîøíèê çàñûïàåò óäîáðåíèÿ 
ñëîåì âëàæíîé ïî÷âû, íà êîòîðóþ ÷åðåç ñå-

ìÿïðîâîä ïîñòóïàþò ñåìåíà. Òàêèì îáðàçîì, 
óäîáðåíèÿ îêàçûâàþòñÿ çàäåëàííûìè â ïî÷âó 
ãëóáæå, ÷åì ñåìåíà çåðíîâûõ êóëüòóð.

Êîìáèíèðîâàííûé ñîøíèê èçãîòîâëåí 
èç ñòàëüíîé öåëüíîìåòàëëè÷åñêîé ïëàñòèíû, 
òîëùèíîé 20 ìì, èìååò íà âõîäå â ïî÷âó çà-
îñòðåííûé íîñîê. Äëÿ óìåíüøåíèÿ èçíîñà 
íîñêà ñîøíèêà íà åãî ïåðåäíþþ ÷àñòü íàíåñåí 
òâåðäîìåòàëëè÷åñêèé ñïëàâ. Ñòðåëîâèäíûå 
ëàïû ñúåìíûå êðåïÿòñÿ ê êîðïóñó ñòîéêè. 

Äëÿ îïðåäåëåíèÿ ðàáîòîñïîñîáíîñòè êîì-
áèíèðîâàííîãî ñîøíèêà, à òàêæå âëèÿíèÿ 
ñòàðòîâîé íîðìû óäîáðåíèé ïðè ñîâìåñòíîì 
è ðàçäåëüíîì (ãëóáæå ñåìÿí) âíåñåíèè, çàêëà-
äûâàëñÿ ïîëåâîé îïûò â 2019−2020 ãã. Îöåíî÷-
íûìè ïîêàçàòåëÿìè ðàáîòû ÿâëÿëèñü êà÷åñòâî 
è óðîæàéíîñòü çåðíà [15].

Íà ðèñ. 2 ïðåäñòàâëåíà äèàãðàììà, êîòîðàÿ 
ïîêàçûâàåò óðîæàéíîñòü ìÿãêîé ÿðîâîé ïøå-
íèöû Îìñêàÿ 36 â ïåðèîä 2019−2020 ãã. â çàâè-
ñèìîñòè îò íîðìû âíåñåíèÿ óäîáðåíèé ñåÿëêîé 
ÑÊÏ-2.1 ñ ñåðèéíûìè ñòðåëü÷àòûìè ñîøíèêà-
ìè è ñåÿëêîé ÑÊÏ-2.1Ì ñ êîìáèíèðîâàííûìè 
ñîøíèêàìè äëÿ ðàçíîóðîâíåâîãî ïîñåâà è âíå-
ñåíèÿ ìèíåðàëüíûõ óäîáðåíèé. 

Ðèñ. 2. Óðîæàéíîñòü çåðíà (ò/ãà) â çàâèñèìîñòè 
îò ñïîñîáà è íîðìû âíåñåíèÿ ìèíåðàëüíûõ 

óäîáðåíèé çà 2019−2020 ãã.

Fig. 2. Grain yield (t/ha) depending on the method 
and rate of application of mineral fertilizers 

for 2019−2020

Êàê âèäíî èç ðèñ. 2, óðîæàéíîñòü çåðíà 
ïî âñåì äåëÿíêàì â 2019 ã. ïðè ïîñåâå ñåÿëêîé 
ÑÊÏ-2.1Ì âûøå â ñðåäíåì íà 14 %. Ìàêñè-
ìàëüíàÿ óðîæàéíîñòü íàáëþäàëàñü íà äåëÿí-
êå, ãäå ïîñåâ ïðîèçâîäèëñÿ ñåÿëêîé ÑÊÏ-2.1Ì 
ñ íîðìîé âíåñåíèÿ óäîáðåíèÿ 150 êã/ãà, è ñî-
ñòàâèëà 3,28 ò/ãà, ÷òî â ñðàâíåíèè ñ ïîñåâîì 
ñåÿëêîé ÑÊÏ-2.1 (êîíòðîëü) ïðè òîé æå íîðìå 
âíåñåíèÿ óäîáðåíèÿ âûøå íà 13 %. Ðàçíèöà 
ìåæäó ñàìîé ìèíèìàëüíîé è ìàêñèìàëüíîé 
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óðîæàéíîñòüþ â 2019 ã. ñîñòàâèëà 0,89 ò/ãà, 
èëè 37 %.

Îïûò 2020 ã. ïîêàçàë, ÷òî íà äåëÿíêàõ, ãäå 
ïîñåâ ïðîèçâîäèëñÿ ñåÿëêîé ÑÊÏ-2.1Ì, îáî-
ðóäîâàííîé êîìáèíèðîâàííûìè ñîøíèêàìè, 
óðîæàéíîñòü çåðíà â ñðåäíåì âûøå íà 12,5 %. 
Íàèáîëüøàÿ óðîæàéíîñòü 3,65 ò/ãà íàõîäè-
ëàñü íà äåëÿíêå, ãäå ïîñåâ ïðîèçâîäèëñÿ ñåÿë-
êîé ÑÊÏ-2.1Ì ñ íîðìîé âíåñåíèÿ óäîáðåíèé 
200 êã/ãà, à ðàçíèöà ñ ñàìîé íàèìåíüøåé óðî-
æàéíîñòüþ ïî îïûòó ñîñòàâèëà 26 %.

Ê îäíèì èç âàæíåéøèõ êà÷åñòâåííûõ ïî-
êàçàòåëåé çåðíà îòíîñÿòñÿ êëåéêîâèíà è ñî-
äåðæàíèå áåëêà â çåðíå. Ñîäåðæàíèå áåëêà 
â çåðíå – ïðÿìîé ïîêàçàòåëü ìóêîìîëüíûõ 
è õëåáîïåêàðíûõ ñâîéñòâ ïøåíèöû, íàïðÿ-
ìóþ ñâÿçàííûé ñ êîëè÷åñòâîì è êà÷åñòâîì 
êëåéêîâèíû. Íà ðèñ. 3 è 4 ïðåäñòàâëåíû ãðà-
ôèêè, ïîêàçûâàþùèå ïðîöåíòíîå èçìåíåíèå 
ñîäåðæàíèÿ áåëêà è êëåéêîâèíû â çàâèñèìîñòè 
îò íîðìû è ñïîñîáà âíåñåíèÿ ìèíåðàëüíûõ 
óäîáðåíèé â ïåðèîä 2019–2020 ãã. 

Êàê âèäíî èç ðèñ. 3, ìàêñèìàëüíîå óâåëè-
÷åíèå ñîäåðæàíèå áåëêà â 2019 ã., ñîñòàâèâøåå 
13,62 %, íàáëþäàëîñü íà îïûòíûõ äåëÿíêàõ, 
ãäå ïîñåâ ïðîèçâîäèëñÿ ñåÿëêîé ÑÊÏ-2.1Ì 
ñ íîðìîé âíåñåíèÿ ìèíåðàëüíîãî óäîáðåíèÿ 
100 êã/ãà. Ñåðèéíûé ñîøíèê ñåÿëêè ÑÊÏ-2.1 ïî-
êàçàë ïîñòåïåííîå óâåëè÷åíèå áåëêà, íî äàæå 
ïðè íîðìå âíåñåíèÿ ìèíåðàëüíîãî óäîáðåíèÿ 
â 200 êã/ãà íå ïðåâûñèë çíà÷åíèå â 12,27 %. 
Â 2020 ã. îáå ïîñåâíûå ìàøèíû ïîêàçàëè íàè-
áîëüøèé ïðîöåíò óâåëè÷åíèÿ áåëêà ïðè âíå-
ñåíèè ñòàðòîâîé íîðìû óäîáðåíèÿ 150 êã/ãà, 
÷èñëåííûå çíà÷åíèÿ ñîñòàâèëè: ó ÑÊÏ-2.1Ì – 
14,91 %, è 13,74 % íà ÑÊÏ-2.1, ñîîòâåòñòâåííî.

Èçìåíåíèå ñîäåðæàíèÿ êëåéêîâèíû â çàâè-
ñèìîñòè îò íîðìû è ñïîñîáà âíåñåíèÿ ìèíå-
ðàëüíûõ óäîáðåíèé ïðåäñòàâëåíî íà ðèñ. 4.

Ìèíèìàëüíîå ñîäåðæàíèå ñûðîé êëåéêî-
âèíû, ñîñòàâèâøåå 24,0 %, áûëî ïîëó÷åíî 
íà ïîñåâå ñåðèéíîé ñåÿëêîé ÑÊÏ-2,1 áåç âíå-
ñåíèÿ óäîáðåíèé. Íà ïîñåâå ìîäåðíèçèðîâàí-
íîé ñåÿëêîé ñ ñîøíèêàìè äëÿ ðàçíîóðîâíåâîãî 
âíåñåíèÿ àçîòíûõ óäîáðåíèé ïî âñåì âàðèàí-
òàì ñîäåðæàíèå ñûðîé êëåéêîâèíû óâåëè÷è-
âàëîñü. Ìàêñèìàëüíûå çíà÷åíèÿ êëåéêîâèíû 
ïî äâóì ãîäàì íàáëþäàëèñü íà âàðèàíòå ðàç-
íîãëóáèííîãî ïîñåâà ïðè âíåñåíèè àììèà÷íîé 
ñåëèòðû â ôèçè÷åñêîì âåñå íà îäèí ãåêòàð 150 
êã è ñîñòàâèëà ó ÑÊÏ-2.1Ì – 28,5 %. 

Âûâîäû
Â çàêëþ÷åíèå ìîæíî ñäåëàòü ñëåäóþ-

ùèå âûâîäû. Ïðè ïîñåâå ïåðåîáîðóäîâàí-
íîé êîìáèíèðîâàííûìè ñîøíèêàìè ñåÿëêîé 
ÑÊÏ-2.1Ì, ãäå ìèíåðàëüíûå óäîáðåíèÿ âíîñè-
ëèñü íèæå ñåìÿí ÿðîâîé ïøåíèöû, ïðèáàâêà 
óðîæàÿ â îïûòàõ, ïðîâåäåííûõ â 2019 ã., â ñðåä-
íåì ñîñòàâèëà 14 % â ñðàâíåíèè ñ êîíòðîëüíûì 
ïîñåâîì ñåÿëêîé ÑÊÏ-2.1 ñ ñåðèéíûìè ñòðåëü-
÷àòûìè ñîøíèêàìè, ãäå ìèíåðàëüíûå óäîáðå-
íèÿ âíîñèëèñü â îäèí ïî÷âåííûé ãîðèçîíò 
ñ ñåìåíàìè. Ïðîâåäåííûé ïîëåâîé îïûò 2020 ã. 
ïîäòâåðäèë ïîëó÷åííûå ðàíåå ðåçóëüòàòû ðà-
áîòîñïîñîáíîñòè ñîøíèêà: ïðèáàâêà çåðíà 
ïðè èñïîëüçîâàíèè êîìáèíèðîâàííûõ ñîøíè-
êîâ íà ñåÿëêå ÑÏÊ-2.1Ì ñîñòàâèëà 12,5 %. Ðàç-
íèöà â óðîæàå çåðíà îáúÿñíÿåòñÿ ðàçëè÷íûìè 
ïîãîäíûìè óñëîâèÿìè 2019 è 2020 ãã. 

Êà÷åñòâåííûå ïîêàçàòåëè ÿðîâîé ìÿãêîé 
ïøåíèöû ïðè ïîñåâå êîìáèíèðîâàííûìè ñî-

Ðèñ. 3. Ãðàôèê çàâèñèìîñòè ñîäåðæàíèÿ áåëêà 
îò íîðìû è ñïîñîáà âíåñåíèÿ ìèíåðàëüíûõ 

óäîáðåíèé çà 2019−2020 ãã.

Fig. 3. The graph of the dependence of the protein 
content on the norm and the method of applying 

mineral fertilizers for 2019−2020

Ðèñ. 4. Ãðàôèê çàâèñèìîñòè ñîäåðæàíèÿ êëåéêîâèíû 
îò íîðìû è ñïîñîáà âíåñåíèÿ ìèíåðàëüíûõ 

óäîáðåíèé çà 2019−2020 ãã.

Fig. 4. The graph of the dependence of the gluten 
content on the norm and the method of applying 

mineral fertilizers for 2019−2020
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øíèêàìè ñ ñðàâíåíèè ñ ñåðèéíîé ñåÿëêîé äàëè 
â ñðåäíåì óâåëè÷åíèå áåëêà íà 7,9 è 4,7 %. Íàè-
áîëüøèå çíà÷åíèÿ êëåéêîâèíû íà êîíòðîëü-
íîé ñåÿëêå íàõîäèëàñü â ïðåäåëàõ 25,8−27,1 %, 
à íà ýêñïåðèìåíòàëüíîé ÑÊÏ-2.1Ì ñîñòàâèëè 
26,1−28,5 % â 2019−2020 ãã., ñîîòâåòñòâåííî. 
Ìàêñèìàëüíûå çíà÷åíèÿ êëåéêîâèíû ïî äâóì 
ãîäàì íàáëþäàëèñü íà âàðèàíòå ðàçíîãëóáèí-
íîãî ïîñåâà ïðè âíåñåíèè àììèà÷íîé ñåëèòðû 
â ôèçè÷åñêîì âåñå íà îäèí ãåêòàð 150 êã. 

Òàêèì îáðàçîì, ïî ðåçóëüòàòàì ïðîâåäåí-
íûõ ëàáîðàòîðíî-ïîëåâûõ èññëåäîâàíèé â òå-
÷åíèè äâóõ ëåò óñòàíîâëåíî, ÷òî ïðåäëîæåí-
íàÿ êîíñòðóêöèÿ êîìáèíèðîâàííîãî ñîøíèêà 
äëÿ ïîñåâà è âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé 
íèæå âûñåâà ñåìÿí ðàáîòîñïîñîáíà, ñïîñîá-
ñòâóåò óâåëè÷åíèþ óðîæàéíîñòè è êà÷åñòâó 
çåðíà ìÿãêîé ÿðîâîé ïøåíèöû.
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