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Îïðåäåëÿþùèì ôàêòîðîì ïîâûøåíèÿ óðîæàéíîñòè ñåëüñêîõîçÿéñòâåííûõ êóëüòóð ÿâëÿåòñÿ êà÷åñòâî ïîñåâà, 
êîòîðîå îáåñïå÷èâàåòñÿ ñîãëàñîâàííîé ðàáîòîé ñèñòåìû âûñåâàþùèé àïïàðàò – ñåìÿïðîâîä – ñîøíèê. Çàäà÷à 
âûñåâàþùåãî àïïàðàòà ñòàáèëüíî âûäàâàòü â ñåìÿïðîâîä çàäàííîå êîëè÷åñòâî ñåìÿí ïî ïëîùàäè ïèòàíèÿ äëÿ 
äàííîãî ñïîñîáà ïîñåâà. Âûñåâàþùèå àïïàðàòû ñåðèéíûõ ñåÿëîê íå îáåñïå÷èâàþò ìèíèìàëüíî äîñòàòî÷íóþ 
íîðìó âûñåâà äëÿ ìåëêîñåìåííûõ êóëüòóð, ÷òî ïðèâîäèò ê ïåðåðàñõîäó äîðîãîñòîÿùèõ, äåôèöèòíûõ ñåìÿí è 
ñíèæåíèþ óðîæàéíîñòè èç-çà çàãóùåííîñòè ïîñåâà. Ïî ðåçóëüòàòàì ïðîâåäåííûõ òåîðåòè÷åñêèõ èññëåäîâàíèé 
è ôèçè÷åñêîãî ìîäåëèðîâàíèÿ áûë ðàçðàáîòàí âåðòèêàëüíî-äèñêîâûé âûñåâàþùèé àïïàðàò, îáåñïå÷èâàþùèé 
òî÷å÷íûé ïîñåâ ìåëêîñåìåííûõ êóëüòóð. Âûñåâàþùèé àïïàðàò ïðåäñòàâëÿåò äèñê äèàìåòðîì 93 ìì, ïî âíåø-
íåìó ïåðèìåòðó êîòîðîãî ðàñïîëîæåíû ÿ÷åéêè â ôîðìå ñåêòîðà ïîëóîêðóæíîñòè ðàäèóñîì 3 ìì, ãëóáèíîé 
2 ìì. Ëàáîðàòîðíûå èññëåäîâàíèÿ íà ñåìåíàõ ëþöåðíû ïîêàçàëè, ÷òî ïðè âðàùåíèè äèñêà ñåìåíà íà÷èíàþò 
âûïàäàòü èç ÿ÷åéêè ïîä ñîáñòâåííûì âåñîì, êîãäà ÿ÷åéêà íàõîäèòñÿ ïîä óãëîì 35 îòíîñèòåëüíî ãîðèçîíòàëü-
íîé ëèíèè. Äëÿ ïðîâåäåíèÿ ïîëåâûõ èññëåäîâàíèé áûëà èçãîòîâëåíà ñåÿëêà, íà ðàìå êîòîðîé â äâà ðÿäà áûëî 
óñòàíîâëåíî ñåìü ïîñåâíûõ ñåêöèé ñ èíäèâèäóàëüíûìè áóíêåðàìè. Øèðèíà çàõâàòà ñåÿëêè 0,9 ì. Ïðèâîä âû-
ñåâàþùèõ àïïàðàòîâ îñóùåñòâëÿåòñÿ öåïíîé ïåðåäà÷åé îò îïîðíîãî êîëåñà ÷åðåç ÊÏÏ. Âûñåâàþùèå äèñêè 
ïîäêëþ÷àþòñÿ ê âàëàì èíäèâèäóàëüíûìè ìóôòàìè, ÷òî ïîçâîëÿåò ïðîèçâîäèòü ïîñåâ ñ ðàçëè÷íîé øèðèíîé 
ìåæäóðÿäèé. Ïîëåâîé îïûò ïðîâîäèëñÿ íà ïîñåâå ðàéîíèðîâàííîãî ñîðòà ëþöåðíû Îìñêàÿ-7 ñ ìåæäóðÿäüÿìè 
0,15, 0,60, è 0,90 ì â òðåõêðàòíîé ïîâòîðíîñòè. Ïî ðåçóëüòàòàì ïîëåâîãî îïûòà áûëî óñòàíîâëåíî, ÷òî âûñå-
âàþùèé äèñê ñ ÿ÷åéêàìè ðàäèóñîì 3 ìì è ãëóáèíîé 2 ìì â êîëè÷åñòâå 8 øòóê íà äèñêå, ñ ÷àñòîòîé åãî âðàùå-
íèÿ 1,53 îá/ñ ïðè ïîñåâå ñ ðàçëè÷íûìè ìåæäóðÿäüÿìè ñòàáèëüíî îáåñïå÷èâàë ïîëó÷åíèå íà 1 ìåòðå ïîñåâà â 
ñðåäíåì 33 ðàñòåíèÿ ïðè ïîëåâîé âñõîæåñòè 84,4 %. 
Êëþ÷åâûå ñëîâà: ñåÿëêà, âûñåâàþùèé âåðòèêàëüíî-äèñêîâûé àïïàðàò, ÿ÷åéêà, ïîñåâ, ìåëêîñåìåííûå êóëüòóðû.

The determining factor for increasing the yield of agricultural crops is the quality of sowing, which is ensured by 
the coordinated work of the system: the sowing apparatus – seed pipe – coulter. The task of the sowing device is to 
consistently give out a given number of seeds to the seed pipe by the area of supply for this method of sowing. Serial 
seeders do not provide the minimum sufficient seeding rate for small-seed crops, which leads to overspending of ex-
pensive, scarce seeds and reduced yields due to thickening of the crop. Based on the results of the theoretical studies 
and physical modeling, a vertical disc seeder was developed, which ensures the seeding of small-seed crops. The 
sowing apparatus represents a disc with a diameter of 93 mm along the outer perimeter, which contains cells in the 
form of a sector of a semicircle with a radius of 3 mm, a depth of 2 mm. Laboratory studies on alfalfa seeds showed 
that when the disc rotates, the seeds begin to fall out of the cell under their own weight, when the cell is at an angle of 
35° with respect to the horizontal line. To carry out field research, a seeder was built on a frame, in which seven seed 
sections with individual bunkers were installed in two rows. Seeding width is 0.9 m. The drive of the sowing units 
is carried out by chain transfer from the support wheel through the gearbox. The sowing discs are connected to the 
shafts by individual couplings, which made it possible to sow with a different width of the rows. The field experiment 
was conducted on the sowing of the zoned alfalfa Omskaya-7 with inter-row spacing of 0,15 m, 0,60 m, and 0,90 m in 
triplicate repetition. According to the results of the field experiment, it was found that the sowing disc with cells with 
a radius of 3 mm and a depth of 2 mm of 8 pieces on the disc, and its rotation frequency of 1,53 rpm, when sowing 
with different rows, consistently provided for 1 meter of sowing on average 33 plants at field germination of 84,4 %.
Keywords: seeder, sowing vertically-disc apparatus, cell, sowing, small seeds.

A.A. KEM, PhD in Engineering
V.L. MIKLASHEVICH, PhD in Engineering
Federal State Budgetary Scientific Institution «Omsk Agrarian 
Scientific Center», Omsk, Russia, 55asc@bk.ru



ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 4, 2018

Í
Î

Â
Û

Å
 Ì

À
Ø

È
Í

Û
 È

 Î
Á

Î
Ð

Ó
Ä

Î
Â

À
Í

È
Å

Êåì À.À., Ìèêëàøåâè÷ Â.Ë.

44

 Ââåäåíèå
Â ïðîöåññå âîçäåëûâàíèÿ ñåëüñêîõîçÿé-

ñòâåííûõ êóëüòóð äëÿ ïîëó÷åíèÿ âûñîêîãî è 
êà÷åñòâåííîãî óðîæàÿ âàæåí êàæäûé ýòàï: îò 
ïîäãîòîâêè ïî÷âû ê ïîñåâó äî ïîñëåóáîðî÷-
íîé îáðàáîòêè ïîëó÷åííîãî ïðîäóêòà è åãî 
õðàíåíèÿ. Îñîáûì ôàêòîðîì, îïðåäåëÿþùèì 
êîíå÷íûé ðåçóëüòàò ïðè âîçäåëûâàíèè ìåëêî-
ñåìåííûõ êóëüòóð, ÿâëÿåòñÿ êà÷åñòâî ïîñåâà, 
îáåñïå÷èâàþùåå áëàãîïðèÿòíûå óñëîâèÿ äëÿ 
ïðîðàñòàíèÿ ñåìÿí, äîñòàòî÷íóþ òåìïåðàòóðó 
è âëàæíîñòü, îïòèìàëüíóþ ïëîùàäü ïèòàíèÿ 
êàæäîìó ðàñòåíèþ, îñâåùåííîñòü è íåîáõîäè-
ìûõ óñëîâèé äëÿ îïûëåíèÿ. Îáåñïå÷èòü ýòè 
óñëîâèÿ âîçìîæíî ëèøü ïðè ñîãëàñîâàííîé 
ðàáîòå ñèñòåìû âûñåâàþùèé àïïàðàò – ñå-
ìÿïðîâîä – ñîøíèê. Âûñåâàþùèé àïïàðàò 
äîëæåí ñòàáèëüíî âûäàâàòü â ñåìÿïðîâîä çà-
äàííîå êîëè÷åñòâî ñåìÿí, ñåìÿïðîâîä îáåñïå-
÷èâàòü èõ ïîñëåäîâàòåëüíîå ïðîõîæäåíèå â 
ñîøíèê. Ôóíêöèÿ ñîøíèêà – ñîçäàòü ïëîòíîå 
ïî÷âåííîå ëîæå è çàäåëûâàòü ñåìåíà íà îïðå-
äåëåííóþ äëÿ äàííîé êóëüòóðû ãëóáèíó [1, 2].

Â íàñòîÿùåå âðåìÿ äëÿ ïîñåâà ñåìÿí ìåë-
êîñåìåííûõ êóëüòóð, â òîì ÷èñëå ñåìÿí ëþ-
öåðíû, ïðèìåíÿþòñÿ ñåÿëêè ñ ìåõàíè÷åñêèì 
è ïíåâìàòè÷åñêèì ïðèâîäîì âûñåâàþùèõ àï-
ïàðàòîâ. Îäíàêî âûñåâàþùèå àïïàðàòû ýòèõ 
ñåÿëîê îñóùåñòâëÿþò ïîðöèîííûé âûñåâ 
ñåìÿí, âñëåäñòâèå ÷åãî ïîñåâû ïîëó÷àþòñÿ íå-
ðàâíîìåðíûìè – ñ çàãóùåíèåì èëè ðàçðÿæå-
íèåì ðàñòåíèé â ðÿäêå. Ïîýòîìó ïðè èñïîëü-
çîâàíèè çåðíîòðàâÿíûõ è îâîùíûõ ñåÿëîê, 
îñîáåííî ïðè âûñåâå ìàëûìè íîðìàìè, ðåêî-
ìåíäóåòñÿ ê ñåìåíàì äîáàâëÿòü áàëëàñò â âèäå 
ïåñêà, ãðàíóëèðîâàííûõ óäîáðåíèé íåâñõîæèõ 
ñåìÿí, ÷òî ïðèâîäèò ê óëó÷øåíèþ êà÷åñòâà 
ïîñåâà. Îñíîâíûì íåäîñòàòêîì èñïîëüçîâà-
íèÿ âûøåïåðå÷èñëåííûõ ñåÿëîê ïðè âûñåâå 
ìåëêèõ ñûïó÷èõ ñåìÿí (ëþöåðíû, êëåâåðà, 
äîííèêà) ÿâëÿþòñÿ óñòàíîâêà èõ íà çàäàííóþ 
íîðìó âûñåâà è îáåñïå÷åíèå òðåáóåìîé ðàâíî-
ìåðíîñòè. Íî íåñìîòðÿ íà ïðèìåíÿåìûå ìåðû, 
êàê ïîêàçûâàåò ïðîâåðêà, íà ãåêòàð âûñåâàþò 
3–6 êã è áîëåå ñåìÿí – ýòî ïðèâîäèò ê èõ ïåðå-
ðàñõîäó â 2–5 ðàç è, êàê ñëåäñòâèå, ê ñíèæåíèþ 
óðîæàéíîñòè [1, 3, 4].

Ñëîæíîñòü îáåñïå÷åíèÿ òàêîé ðàáîòû âû-
ñåâàþùåé ñèñòåìû ïðè ïîñåâå ìåëêîñåìåííûõ 
êóëüòóð îáóñëîâëåíà îñîáûìè ôèçèêî-ìåõàíè-
÷åñêèìè è áîòàíè÷åñêèìè ñâîéñòâàìè ñåìÿí: 
ìàëûìè ðàçìåðàìè, ñëîæíîé ôîðìîé çåðíîâ-
êè, îáóñëàâëèâàþùåé ñëó÷àéíîñòü óêëàäêè è 

ñêîðîñòè âèòàíèÿ â çàâèñèìîñòè îò ïîëîæåíèÿ 
â ïðîñòðàíñòâå, òðåáîâàòåëüíîñòè ê âëàãîîáå-
ñïå÷åíèþ ïðè ìàëîé ãëóáèíå çàäåëêè â ïî÷âó. 
Ïðè ðàçðàáîòêå âûñåâàþùåãî àïïàðàòà è ïðî-
öåññà ïîñåâà ìåëêîñåìåííûõ êóëüòóð áàçîâîé 
êóëüòóðîé áûëà âûáðàíà ëþöåðíà, ñåìåíà êî-
òîðîé îáëàäàþò îñîáûìè ôèçèêî-ìåõàíè÷åñêè-
ìè è áîòàíè÷åñêèìè ñâîéñòâàìè [5, 6].

Èññëåäîâàíèÿ áûëè íàïðàâëåíû íà ðàçðà-
áîòêó âûñåâàþùåãî àïïàðàòà è ñîçäàíèå íà 
åãî áàçå ñåÿëêè, ïîçâîëÿþùåé âûñåâàòü ìåë-
êîñåìåííûå êóëüòóðû ñ ðàçëè÷íûìè ìåæäóðÿ-
äüÿìè ñ çàäàííîé íîðìîé âûñåâà è òðåáóåìîé 
òî÷íîñòüþ ðàñïðåäåëåíèÿ ñåìÿí â ðÿäêå äëÿ 
îáåñïå÷åíèÿ îïòèìàëüíûõ óñëîâèé ðàçâèòèÿ 
ðàñòåíèé.

Öåëü èññëåäîâàíèé 
Ðàçðàáîòàòü è óòî÷íèòü ïàðàìåòðû ìåõà-

íè÷åñêîãî âûñåâàþùåãî àïïàðàòà äëÿ ïîñåâà 
ìåëêîñåìåííûõ êóëüòóð, îïðåäåëèòü ðåæèìû 
ðàáîòû ñåÿëêè íà ïîñåâå ëþöåðíû.

Ìàòåðèàëû è ìåòîäû
Èññëåäîâàíèÿ ïî îïðåäåëåíèþ îñíîâíûõ 

ïàðàìåòðîâ âûñåâàþùåãî àïïàðàòà: äèàìåòðà 
è òîëùèíû âûñåâàþùåãî äèñêà, ôîðìû, îáúå-
ìîâ è êîëè÷åñòâà ÿ÷ååê, ðàñïðåäåëåíèå ñåìÿí 
ïî ïîñåâíîé ïîëîñå ïðîâîäèëèñü ìåòîäàìè 
ôèçè÷åñêîãî ìîäåëèðîâàíèÿ. Äëÿ îáîñíîâà-
íèÿ ðàáîòîñïîñîáíîñòè âåðòèêàëüíî-äèñêîâîãî 
âû ñåâàþùåãî àïïàðàòà, à òàêæå óòî÷íåíèÿ åãî 
êîíñòðóêòèâíûõ è ðåæèìíûõ ïàðàìåòðîâ â ïî-
ëåâûõ óñëîâèÿõ áûëà èçãîòîâëåíà ñåÿëêà è çà-
ëîæåí îïûò ñîãëàñíî îáùåïðèíÿòîé ìåòîäèêå 
[7]. Ïðè çàêëàäêå ïîëåâîãî îïûòà óòî÷íÿëèñü 
çàâèñèìîñòè óãëîâîé ñêîðîñòè âðàùåíèÿ âû-
ñåâàþùèõ äèñêîâ â çàâèñèìîñòè îò ëèíåéíîé 
ñêîðîñòè äâèæåíèÿ ñåÿëêè, à òàêæå ðàâíî-
ìåðíîñòü ðàñïðåäåëåíèÿ è ãëóáèíà çàäåëêè 
ñåìÿí. Èññëåäîâàíèÿ ïðîâîäèëèñü ïî ìåòîäèêå 
ÎÑÒ 10.5.1.-2000 [8].

Ðåçóëüòàòû èññëåäîâàíèé
Ïî ðåçóëüòàòàì ïðîâåäåííûõ òåîðåòè÷å-

ñêèõ èññëåäîâàíèé è ôèçè÷åñêîãî ìîäåëèðî-
âàíèÿ áûë ðàçðàáîòàí âåðòèêàëüíî-äèñêîâûé 
âûñåâàþùèé àïïàðàò, íà âíåøíåì ïåðèìåòðå 
êîòîðîãî ðàñïîëîæåíû ÿ÷åéêè â ôîðìå ñåêòîðà 
ïîëóîêðóæíîñòè (ðèñ. 1).

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèé ïî îïðåäåëå-
íèþ ïàðàìåòðîâ ÿ÷ååê âåðòèêàëüíî äèñêîâîãî 
âûñåâàþùåãî àïïàðàòà è èõ êîëè÷åñòâà â çà-
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âèñèìîñòè îò ôèçèêî-ìåõàíè÷åñêèõ ñâîéñòâ è 
ãåîìåòðè÷åñêèõ ðàçìåðîâ âûñåâàåìûõ ñåìÿí 
áûëà èçãîòîâëåíà ìîäåëü âûñåâàþùåãî àïïàðà-
òà ñ ïðîçðà÷íîé âíåøíåé ñòåíêîé èç îðãñòåêëà 
(ðèñ. 2). Íà îðãñòåêëå äëÿ ôèêñàöèè çîíû çà-
ïîëíåíèÿ ÿ÷ååê è çîíû ìîìåíòà íà÷àëà âûïà-
äåíèÿ ñåìÿí èç ÿ÷åéêè áûëà íàíåñåíà øêàëà 
óãëîâ íàêëîíà ÿ÷ååê îòíîñèòåëüíî ãîðèçîí-
òàëüíîãî äèàìåòðà äèñêà ñ øàãîì 5 ãðàäóñîâ îò 
45 äî –45î. 

Ðèñ. 2. Ìîäåëü âûñåâàþùåãî àïïàðàòà

Ïðè ïîâîðîòå äèñêà ïðîòèâ ÷àñîâîé 
ñòðåëêè íà êàæäûå 5 ãðàäóñîâ îòìå÷àëîñü 
êîëè÷åñòâî ñåìÿí, âûïàâøèõ èç ÿ÷åéêè, è 
îïðåäåëÿëàñü çîíà, êîãäà ÿ÷åéêà ïîëíîñòüþ îñ-
âîáîäèëàñü îò ñåìÿí. Ïî îáùåìó êîëè÷åñòâó 
âûïàâøèõ ñåìÿí îïðåäåëÿëîñü èõ êîëè÷åñòâî 
â îäíîé ÿ÷åéêå. Ïîâòîðíîñòü îïûòà ñ êàæäûì 
äèñêîì áûëà ñåìèêðàòíàÿ. Áûëî óñòàíîâëå-

íî, ÷òî ïðè âðàùåíèè äèñêà ñåìåíà íà÷èíàþò 
âûïàäàòü èç ÿ÷åéêè, êîãäà ÿ÷åéêà íàõîäèòñÿ 
ïîä óãëîì 35î îòíîñèòåëüíî ãîðèçîíòàëüíîé 
ëèíèè. Ïîøàãîâàÿ ôèêñàöèÿ âûïàäåíèÿ ñåìÿí 
èç ÿ÷ååê ïîêàçàëà, ÷òî ñåìåíà, åùå ïîëíîñòüþ 
íå âûïàâ èç îäíîé ÿ÷åéêå, íà÷èíàëè âûïàäàòü 
èç ñëåäóþùåé. 

Ïî ðåçóëüòàòàì ïðîâåäåííûõ ìíîãî÷èñëåí-
íûõ ýêñïåðèìåíòîâ íà ìîäåëè âûñåâàþùåãî àï-
ïàðàòà ñ ðàçëè÷íûìè ïàðàìåòðàìè è ôîðìàìè 
ÿ÷ååê áûëè îïðåäåëåíû ðàöèîíàëüíûå ðàçìå-
ðû ðàäèóñà ÿ÷åéêè – 2 è 3 ìì è ãëóáèíà 2 ìì. 
Ñðåäíåå êîëè÷åñòâî ñåìÿí âûíîñèìûõ îäíîé 
ÿ÷åéêîé, âñëåäñòâèå ñëó÷àéíîé èõ óêëàäêè, 
ñîñòàâèëî ïðè ðàäèóñå ÿ÷åéêè 2 ìì – 5,8 øò., 
à ïðè ðàäèóñå ÿ÷åéêå 3 ìì – 6,2 øò. Ïî ïðî-
âåäåííûì ðàñ÷åòàì äëÿ îáåñïå÷åíèÿ çàäàííûõ 
ðåæèìîâ ðàáîòû ñåÿëêè áûëî ïðèíÿòî, ÷òî 
ñðåäíåå êîëè÷åñòâî ñåìÿí âûíîñèìûõ îäíîé 
ÿ÷åéêîé äîëæíî áûòü 6 øò.

Äèàìåòð âåðòèêàëüíîãî âûñåâàþùåãî äèñêà 
áûë ïðèíÿò 93 ìì, ÷òî áûëî îáóñëîâëåíî îï-
òèìàëüíîé çîíîé ïî âðåìåíè ïðè ïðîõîæäåíèè 
ÿ÷åéêè äèñêà ÷åðåç ñåìåííóþ êàìåðó äëÿ åå 
ïîëíîãî çàïîëíåíèÿ ñåìåíàìè. Òîëùèíà äèñêà 
5 ìì, ÷òî ïîçâîëèëî èñêëþ÷èòü ñâîäîîáðàçîâà-
íèÿ ñåìÿí ëþöåðíû â çîíå èõ ïîäà÷è èç áóíêå-
ðà â ñåìåííóþ êàìåðó. 

Âûñåâàþùèé àïïàðàò ðàáîòàåò ñëåäóþùèì 
îáðàçîì: ïðè âðàùåíèè äèñêà ÿ÷åéêè, ïðîõîäÿ 
÷åðåç ñåìåííóþ êàìåðó, çàïîëíÿþòñÿ ñåìå-
íàìè, íà âûõîäå èç ñåìåííîé êàìåðû ñåìåíà 
ïîñëåäîâàòåëüíî âûïàäàþò ïîä ñîáñòâåííûì 
âåñîì â ñåìÿïðîâîä.

Íà áàçå ðàçðàáîòàííîãî âûñåâàþùåãî àï-
ïàðàòà áûëè èçãîòîâëåíû ïîñåâíûå ñåêöèè è 
ñåÿëêà äëÿ òî÷å÷íîãî ïîñåâà ìåëêîñåìåííûõ 
êóëüòóð. Ñåÿëêà ñîñòîèò èç ðàìû íàâåñíî-
ãî òðàíñïîðòíîãî ìîäóëÿ, àãðåãàòèðóåìîãî 
ñ òðàêòîðîì (ðèñ. 3). Íà ðàìå ìîäóëÿ â äâà 
ðÿäà áûëî óñòàíîâëåíî ñåìü ïîñåâíûõ ñåêöèé. 
Êàæäàÿ ïîñåâíàÿ ñåêöèÿ ñîñòîèò èç áóíêåðà 
äëÿ ñåìÿí, âåðòèêàëüíî-äèñêîâîãî âûñåâàþùå-
ãî àïïàðàòà, ñåìÿïðîâîäà è ñòðåëü÷àòîãî ñî-
øíèêà ñ çàãàðòà÷îì. Øèðèíà çàõâàòà ìîäóëÿ 
0,90 ì. Çàäåëàííûå â ïî÷âó ñåìåíà ïðèêàòûâà-
þòñÿ îáðåçèíåííûìè êàòêàìè, óñòàíîâëåííû-
ìè çà êàæäîé ïîñåâíîé ñåêöèåé.

Ïðèâîä íà îñè âûñåâàþùèõ àïïàðàòîâ îñó-
ùåñòâëÿåòñÿ öåïíîé ïåðåäà÷åé îò ïíåâìàòè÷å-
ñêîãî îïîðíîãî êîëåñà òðàíñïîðòíîãî ìîäóëÿ 
÷åðåç ìóôòó ñöåïëåíèÿ è ÊÏÏ. 

Ðèñ. 1. Âåðòèêàëüíî-äèñêîâûé âûñåâàþùèé àïïàðàò 
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Ðàñ÷åò òðàíñìèññèè ñåÿëêè ïðîâîäèëñÿ 
ñëåäóþùèì îáðàçîì. Ñîãëàñíî òðåáîâàíèÿì, 
ñðåäíÿÿ ïîñòóïàòåëüíàÿ ñêîðîñòü ñåÿëêè ïðè 
âûñåâå ìåëêîñåìåííûõ òðàâ íå äîëæíà áûòü 
áîëüøå 2,22 ì/ñ, åãî îïîðíî-ïðèâîäíîå êîëåñî 
äèàìåòðîì 0,5 ì ïðè òàêîé ñêîðîñòè áóäåò ñî-
âåðøàòü çà ñåêóíäó 1,42 îáîðîòà. Â ñîîòâåò-
ñòâèè ñ àãðîòðåáîâàíèÿìè, ïðè âîçäåëûâàíèè 
ëþöåðíû ðàññòîÿíèå ìåæäó ðàñòåíèÿìè â 
ðÿäêå äîëæíî áûòü 0,03 ì. Ñëåäîâàòåëüíî, çà 
1 ñåêóíäó âûñåâàþùåìó àïïàðàòó íåîáõîäèìî 
ïîäàâàòü â ñåìÿïðîâîä 74 ñåìåíè. Òàêèì îáðà-
çîì, äëÿ äèñêà ñ 8 ÿ÷åéêàìè óãëîâàÿ ñêîðîñòü 
âðàùåíèÿ äîëæíà áûòü 74/48 = 1,53 îá/ñ. 

Äèñêè âûñåâàþùèõ àïïàðàòîâ ïîñåâíûõ 
ñåêöèé ïîäêëþ÷àþòñÿ ê òðàíñìèññèè èíäèâè-
äóàëüíûìè ìóôòàìè, ÷òî ïîçâîëÿåò ïðîèçâî-
äèòü ïîñåâ ñ ðàçëè÷íîé øèðèíîé ìåæäóðÿäèé: 
0,15 ì; 0,30 ì; 0,45 ì; 0,60 ì; 0,75 ì; 0,90 ì.

Îïûòíûé ïîñåâ ëþöåðíû ðàéîíèðîâàí-
íîãî ñîðòà Îìñêàÿ-7 ïðîâîäèëñÿ íà òðåõ âà-
ðèàíòàõ ìåæäóðÿäèé: 0,15 ì; 0,60 ì; 0,90 ì â 
òðåõêðàòíîé ïîâòîðíîñòè êàæäûé. Ïðè ïîñåâå 
ñ ìåæäóðÿäüåì 0,15 ì íà ñåÿëêå ðàáîòàëè âñå 
ñåìü ïîñåâíûõ ñåêöèé, ïðè ìåæäóðÿäüå 0,6 ì – 
òîëüêî äâå ïîñåâíûõ ñåêöèè – âòîðàÿ è øåñòàÿ, 
à íà âàðèàíòå 0,9 ì – äâå êðàéíèå. Íîðìà 
âûñåâà óñòàíàâëèâàëàñü â ëàáîðàòîðíûõ óñëî-
âèÿõ èç ðàñ÷åòà âûñåâà íà îäèí ïîãîííûé ìåòð 
30–40 âñõîæèõ ñåìÿí, ÷òî èñõîäÿ èç óñëîâèé 
âñõîæåñòè è ìàññû 1000 ñåìÿí ëþöåðíû ñî-
ñòàâëÿëî 1–4 êã/ãà. Äëÿ âûñåâà èñïîëüçîâàëèñü 
ñåìåíà ëþöåðíû ñîðòà Îìñêàÿ-7: ýíåðãèÿ ïðî-
ðàñòàíèÿ 69 %; ÷èñòîòà 98,76 %; õîçÿéñòâåííàÿ 
ãîäíîñòü 86 %; âåñ 1000 ñåìÿí 2,02 ã; âëàæ-
íîñòü 5,5 %.

Íàáëþäåíèå çà âñõîäàìè, ïîäñ÷åò êîëè÷å-
ñòâà ðàñòåíèé ïî äëèíå ðÿäêà, èçìåðåíèå ðàñ-
ñòîÿíèé ìåæäó ðàñòåíèÿìè è ãëóáèíó çàäåëêè 
ñåìÿí ïðîèçâîäèëè ïîñëå ïîÿâëåíèÿ ïîëíûõ 
âñõîäîâ ëþöåðíû. Ðåçóëüòàòû íàáëþäåíèé çà-
ïèñûâàëèñü â æóðíàë è ôèêñèðîâàëèñü ôîòî-
ñúåìêîé. Îáðàáîòêà ðåçóëüòàòîâ íàáëþäåíèé 
çà ïîñåâàìè è ðàñ÷åò ñòàòèñòè÷åñêèõ ïîêàçà-
òåëåé âûïîëíÿëè ñ èñïîëüçîâàíèåì ñòàòèñòè-
÷åñêèõ ïàêåòîâ íà ÝÂÌ. Ðåçóëüòàòû êà÷åñòâåí-
íûõ ïîêàçàòåëåé òåõíîëîãè÷åñêîãî ïðîöåññà 
âûñåâà ëþöåðíû ñåÿëêîé äëÿ òî÷å÷íîãî ïîñåâà 
ïðèâåäåíû â òàáëèöå. 

Âûâîäû
Òàêèì îáðàçîì, ïî ðåçóëüòàòàì ïðîâåäåí-

íûõ èññëåäîâàíèé, áûëà ðàçðàáîòàíà êîíñòðóê-

Ðèñ. 3. Ñåÿëêà â ðàáîòå

Òàáëèöà

Ïîêàçàòåëè êà÷åñòâà ðàáîòû ñåÿëêè íà ïîñåâå ëþöåðíû

Ïîêàçàòåëè
Øèðèíà ìåæäóðÿäèé, ì

0,15 0,60 0,90

Òðåáóåìàÿ íîðìà âûñåâà, êã/ãà 4,4 1,1 0,800

Ôàêòè÷åñêàÿ íîðìà âûñåâà, êã/ãà 4,5 1,2 0,740

Ñðåäíåå ðàññòîÿíèå ìåæäó ðàñòåíèÿìè Õ, ìì 36 30 28

Ñðåäíåêâàäðàòè÷åñêîå îòêëîíåíèå ±σ, ìì 8 11 10,6

Êîýôôèöèåíò âàðèàöèè V, % 11,8 12,1 12,9

Ðàâíîìåðíîñòü ãëóáèíû çàäåëêè ñåìÿí

Óñòàíîâëåííàÿ ãëóáèíà, ìì 30

Ñðåäíÿÿ ôàêòè÷åñêàÿ ãëóáèíà, ìì 31

Ñðåäíåêâàäðàòè÷åñêîå îòêëîíåíèå ±σ, ìì 1,6

Êîýôôèöèåíò âàðèàöèè V, % 4,62

Ïîëåâàÿ âñõîæåñòü, % 84,8



Âûñåâàþùèé âåðòèêàëüíî-äèñêîâûé àïïàðàò äëÿ ïîñåâà ìåëêîñåìåííûõ êóëüòóð
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öèÿ è óòî÷íåíû ïàðàìåòðû è ðåæèìû ðàáîòû 
âåðòèêàëüíî-äèñêîâîãî âûñåâàþùåãî àïïàðàòà: 

– äèàìåòð äèñêà – 93 ìì; òîëùèíà äèñêà – 
5 ìì; ôîðìà ÿ÷ååê – ñåêòîð ïîëóîêðóæíîñòè; 
ðàçìåðû ÿ÷ååê: äèàìåòð – 3 ìì; ãëóáèíà – 
2 ìì; êîëè÷åñòâî ÿ÷ååê íà äèñêå – 8 øò.; 

– ïðîâåäåííûå ïîëåâûå èññëåäîâàíèÿ íà 
ïîñåâå ëþöåðíû ñåÿëêîé ñ âåðòèêàëüíî-äèñ-
êîâûì âûñåâàþùèì àïïàðàòîì ïîêàçàëè ïðè 
ïîñòóïàòåëüíîé ñêîðîñòè äâèæåíèÿ 2,22 ì/ñ 
è óãëîâîé ñêîðîñòè âðàùåíèÿ âûñåâàþùèõ 
äèñêîâ 1,53 îá/ñ ñòàáèëüíîå âûïîëíåíèå òåõ-
íîëîãè÷åñêîãî ïðîöåññà. Ïðè ýòîì êîëè÷åñòâî 
ðàñòåíèé íà 1 ïîãîííûé ìåòð ïîñåâà â ñðåäíåì 
íåçàâèñèìî îò ìåæäóðÿäüÿ ñîñòàâèëî îò 28 äî 
33 ðàñòåíèÿ ñ ðàññòîÿíèåì ìåæäó íèìè â ðÿäêå 
îò 28 äî 36 ìì. Ãëóáèíà çàäåëêè ñåìÿí ïî âñåì 
ïîâòîðíîñòÿì áûëà 0,031 ì, ïîëåâàÿ âñõîæåñòü 
84,4 %, ÷òî ïîëíîñòüþ ñîîòâåòñòâóåò àãðîòåõ-
íè÷åñêèì òðåáîâàíèÿì ïîñåâà ìåëêîñåìåííûõ 
êóëüòóð.
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