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JUSTIFICATION OF THE PARAMETERS OF THE UNIT 
FOR COMBINING THE SOWING OPERATIONS AND 
THE INTRODUCTION OF POLYMER HYDROGEL IN THE SOIL

Â.Þ. ÐÅÂÅÍÊÎ, ê.ò.í.
Àðìàâèðñêàÿ îïûòíàÿ ñòàíöèÿ – ôèëèàë ÔÃÁÍÓ ÔÍÖ 
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Îäèí èç ñïîñîáîâ ñîõðàíåíèÿ ïîñåâîâ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð â çîíàõ íåäîñòàòî÷íîãî óâëàæíåíèÿ – 
çàäåëêà â ïî÷âó ðàçëè÷íûõ àáñîðáåíòîâ, ñïîñîáñòâóþùèõ ñîõðàíåíèþ âëàãè â êîðíåîáèòàåìîì ñëîå ïî÷âû. 
Â ïîñëåäíèå ãîäû â êà÷åñòâå àáñîðáåíòîâ ïðèìåíÿþòñÿ ïîëèìåðíûå ãèäðîãåëè, ñïîñîáíûå âïèòûâàòü âëàãó 
â îáúåìå, â òûñÿ÷ó ðàç ïðåâûøàþùåì îáúåì ãðàíóë ïîëèìåðà. Îäíàêî âîïðîñû ïðàêòè÷åñêîãî èñïîëüçîâà-
íèÿ ãèäðîãåëåé â ïîëåâûõ ñåâîîáîðîòàõ â íàñòîÿùåå âðåìÿ íåäîñòàòî÷íî ïðîðàáîòàíû. Â ñòàòüå ïðèâåäåíû 
ìàòåðèàëû òðåõëåòíèõ èññëåäîâàíèé ïî èçó÷åíèþ ôèçè÷åñêèõ ñâîéñòâ ïîëèìåðíûõ ãèäðîãåëåé è èõ âçàèìî-
äåéñòâèÿ ñ ðàñòèòåëüíûì ìàòåðèàëîì. Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ äàåòñÿ îáîñíîâàíèå êîíñòðóêòèâíî-
òåõíîëîãè÷åñêèõ ïàðàìåòðîâ àãðåãàòà äëÿ êîìïëåêñíîãî âíåñåíèÿ ñåìÿí è ñóõèõ ãðàíóë ïîëèìåðà â ïî÷âó. 
Ïî ðåçóëüòàòàì ïðàêòè÷åñêîãî èñïîëüçîâàíèÿ ðàçëè÷íûõ ìàøèí, ñîâìåùàþùèõ ïîñåâ è âíåñåíèå àáñîðáåíòà 
âëàãè â ïî÷âó, ïðåäëàãàåòñÿ âàðèàíò ìàøèííî-òðàêòîðíîãî àãðåãàòà ñ èñïîëüçîâàíèåì ñåëåêöèîííîé ñåÿëêè 
òî÷íîãî âûñåâà ñ ìèêðîïðîöåññîðíûì óïðàâëåíèåì. Íà ñåÿëêó áûëè ñìîíòèðîâàíû ÷åòûðå áóíêåðà-äîçàòîðà 
áàðàáàííî-ëîïàñòíîãî òèïà. Êîíñòðóêòèâíàÿ ñõåìà äîçàòîðà âêëþ÷àëà: âðàùàþùóþñÿ øåñòåðíþ, ÷åðâÿ÷íûé 
ðåäóêòîð è 12-âîëüòîâûé ýëåêòðîìîòîð. Äîçèðîâêà ïîëèìåðíîãî àáñîðáåíòà ïðîèçâîäèëàñü ñ ìåñòà îïåðàòîðà 
ïðè ïîìîùè ØÈÌ-ðåãóëÿòîðà ÷àñòîòû âðàùåíèÿ ýëåêòðîäâèãàòåëÿ. Íàëè÷èå â êîìïëåêòàöèè ñåÿëêè 4 ïî-
ëîçîâèäíûõ è 4 äâóõäèñêîâûõ ñîøíèêîâ ïîçâîëèëî èñïîëüçîâàòü ïåðâûé êîìïëåêò äëÿ âûñåâà ñåìÿí, à âòî-
ðîé – äëÿ âíåñåíèÿ â ïî÷âó ãèäðîãåëÿ íà çàäàííóþ ãëóáèíó. Ïîñòîÿííûé ìîíèòîðèíã âëàæíîñòè â ìåòðîâîì 
ñëîå ïî÷âû ïîêàçàë, ÷òî çàäåëêà â ïî÷âó ïîëèìåðíîãî ãèäðîãåëÿ ñïîñîáñòâîâàëà ðîñòó âëàãîíàñûùåííîñòè 
ïðèêîðíåâîé çîíû, ñíèæåíèþ ïîòåðü âëàãè íà ôèçè÷åñêîå èñïàðåíèå, óìåíüøåíèþ åå ãðàâèòàöèîííîãî ñòîêà 
â íèæåëåæàùèå ñëîè. Ïðîâåäåííûå ïîëåâûå èñïûòàíèÿ ìîäåðíèçèðîâàííîé ñåÿëêè ïîêàçàëè, ÷òî åå èñïîëü-
çîâàíèå â çîíàõ íåóñòîé÷èâîãî óâëàæíåíèÿ ïîçâîëÿåò ïîâûñèòü óðîæàéíîñòü ñîè íà 5,5–12 %, â çàâèñèìîñòè 
îò êîëè÷åñòâà âûïàäàþùèõ îñàäêîâ. Îñîáåííî ýôôåêòèâíî ïðèìåíåíèå äàííîé ìàøèíû â ñåëåêöèè è ñåìå-
íîâîäñòâå ñ öåëüþ îáåñïå÷åíèÿ îïòèìàëüíûõ ïî óâëàæíåíèþ óñëîâèé äëÿ âåãåòàöèè ðàñòåíèé â ãèáðèäíûõ è 
ñåëåêöèîííûõ ïèòîìíèêàõ. 
Êëþ÷åâûå ñëîâà: ñåëåêöèîííàÿ ñåÿëêà, ñîâìåùåíèå îïåðàöèé, ïîëèìåðíûé ãèäðîãåëü, ñîÿ.

One of the ways to preserve crops in areas of insufficient moisture is the incorporation into the soil absorbents that 
that help preserve moisture in the root zone of the soil. In recent years, polymer hydrogels have been used as absor-
bents that can absorb moisture in a volume that is a thousand times larger than the volume of polymer granules. How-
ever, the issues of practical use of hydrogels in field crop rotations are currently insufficiently developed. The article 
presents the materials of three-year studies on the physical properties of polymer hydrogels and their interaction with 
plant material. On the basis of the data obtained, the substantiation of the design and technological parameters of the 
unit for the complex application of seeds and dry polymer granules into the soil is given. According to the results of 
the practical use of various machines that combine sowing and introduction of absorbent into the soil, a variant of the 
machine-tractor unit with the use of a selection seeder of precise sowing with microprocessor control is proposed. 
Four metering hoppers of drum-blade type were mounted on the seeder. The design of the dispenser included: a 
rotating gear, a worm gear and a 12-volt electric motor. The dosage of the polymer absorbent was made from the 
operator's seat, with the help of PWM-motor speed controller. The presence in the configuration of the seeder 4 tyne 
coulters and 4 double-disc coulters are allowed using the first set for sowing seeds, and the second – for introducing 
a hydrogel into the soil to a predetermined depth.Constant monitoring of moisture in the meter layer of soil showed 
that the incorporation the polymer hydrogel into the soil contributed to an increase of moisture saturation of the root 
zone, reducing moisture losses for physical evaporation, and a decrease in its gravity flow to the underlying layers. 
The field tests of the modernized seeder showed that its use in areas of unstable moistening can increase the yield of 
soybeans by 5,5–12 %, depending on the amount of precipitation. Especially effective is the use of this machine in 
breeding and seed production, in order to provide optimal moisture conditions for vegetation of plants in hybrid and 
breeding nurseries.
Keywords: selection seeder, combination of operations, polymer hydrogel, soy bean.

V.Y. REVENKO, PhD in engineering
Armavir Experimental Station – a Branch of FGBNU FNC 
VNIIMK, Armavir, armavirvimrev@rambler.ru
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 Ââåäåíèå
Ïîãîäíûå óñëîâèÿ â çîíàõ íåäîñòàòî÷íîãî 

óâëàæíåíèÿ îòðèöàòåëüíî âëèÿþò íà ñîõðàí-
íîñòü ïîñåâîâ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð. 
Ñíèçèòü ñòðåññîâûå íàãðóçêè íà ðàñòåíèÿ, 
âûçâàííûå íåáëàãîïðèÿòíûìè ïîãîäíî-êëè-
ìàòè÷åñêèìè óñëîâèÿìè ìîæíî ðàçëè÷íûìè 
ñïîñîáàìè, â òîì ÷èñëå ñ ïîìîùüþ àáñîðáåí-
òîâ ïî÷âåííîé âëàãè. Â êà÷åñòâå àáñîðáåíòîâ 
èñïîëüçóþòñÿ ðàçëè÷íûå êîìïîçèòû (ïðîèçâî-
äíûå òîðôà, ìèíåðàëüíûõ ìåëèîðàòîðîâ) èëè 
ïîëèìåðíûå ãèäðîãåëè (âîäîïîãëîùàþùèå 
ïîëèìåðû íà îñíîâå àêðèëàìèäà). Ïîñëåäíèå 
ÿâëÿþòñÿ íàèáîëåå ýôôåêòèâíûìè àáñîðáåí-
òàìè, òàê êàê ñïîñîáíû óäåðæèâàòü êîëè÷åñòâî 
âîäû, ïðåâûøàþùåå èõ ìàññó â 300–1000 ðàç. 
Îäíàêî ðàñïðîñòðàíåíèå ãèäðîãåëåé ñäåðæè-
âàåòñÿ èõ âûñîêîé ñòîèìîñòüþ, îáóñëîâëåííîé 
íåîáõîäèìîñòüþ èìïîðòà äàííîãî ïðîäóêòà â 
ÐÔ. Âåäóùèåñÿ â íàñòîÿùåå âðåìÿ ðàáîòû ïî 
ñèíòåçèðîâàíèþ ýêîëîãè÷åñêè áåçîïàñíûõ ïî-
ëèìåðíûõ ãèäðîãåëåé èç îòå÷åñòâåííîãî ñûðüÿ 
ïîçâîëÿò ñóùåñòâåííî ñíèçèòü èõ ñòîèìîñòü è 
ïîâûñèòü ïðèâëåêàòåëüíîñòü äàííîãî ïðîäóê-
òà. Äëÿ ñåëåêöèîííûõ æå öåëåé èñïîëüçîâàíèå 
äîðîãîñòîÿùèõ àáñîðáåíòîâ ïî÷âåííîé âëàãè 
ñ öåëüþ ñîõðàíåíèÿ åäèíè÷íûõ ðàñòåíèé íà 
ó÷àñòêàõ ãèáðèäèçàöèè èëè ðåäêèõ ïîïóëÿöèé 
â ñåëåêöèîííûõ ïèòîìíèêàõ ýêîíîìè÷åñêè 
îïðàâäàíî óæå ñåé÷àñ [1]. 

Àíàëèç ìíîãî÷èñëåííûõ èññëåäîâàíèé îò-
å÷åñòâåííûõ è çàðóáåæíûõ ó÷åíûõ ïî òåõ-
íèêå è òåõíîëîãèè ïðèìåíåíèÿ ãèäðîãåëåé â 
ðàñòåíèåâîäñòâå, îâîùåâîäñòâå, âèíîãðàäàð-
ñòâå, äåêîðàòèâíîì ñàäîâîäñòâå è äð. îòðàñ-
ëÿõ ñåëüñêîãî õîçÿéñòâà ïîêàçàë, ÷òî äàííûé 
àãðîïðèåì íåäîñòàòî÷íî ïðîðàáîòàí, îñîáåí-
íî ïðèìåíèòåëüíî ê ïîëåâûì ñåâîîáîðîòàì è 
êóëüòóðàì, îñòðî ðåàãèðóþùèì íà íåäîñòàòîê 
âëàãè â ïî÷âå [2, 3, 4]. Íå ðåøåíû âîïðîñû, 
ñâÿçàííûå ñ äîçèðîâêîé àáñîðáåíòà, ãëóáèíîé 
âíåñåíèÿ åãî â ïî÷âó, âçàèìîäåéñòâèÿ ïîëè-
ìåðíûõ ãðàíóë ñ êîðíåâîé ñèñòåìîé ðàñòåíèé 
è äð. Ãëàâíîå – îòñóòñòâóåò êîìïëåêñ ìàøèí 
äëÿ ðåàëèçàöèè äàííîé âëàãîñáåðåãàþùåé òåõ-
íîëîãèè íà ïðàêòèêå.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ îáîñíîâà-

íèå êîíñòðóêòèâíî-òåõíîëîãè÷åñêèõ ïàðàìåò-
ðîâ àã ðåãàòà äëÿ êîìïëåêñíîãî âíåñåíèÿ ñåìÿí 
è ñóõèõ ãðàíóë ïîëèìåðà â ïî÷âó.

Ìàòåðèàëû è ìåòîäû
Ðåøåíèåì íåêîòîðûõ èç âûøåïåðå÷èñëåí-

íûõ ïðîáëåì íà Àðìàâèðñêîé îïûòíîé ñòàíöèè 
íà÷àëè çàíèìàòüñÿ â 2016 ã. Ëàáîðàòîðíûå è 
ïîëåâûå èññëåäîâàíèÿ ïðîâîäèëè ïðè âîçäåëû-
âàíèè ñîè, â ñîîòâåòñòâèè ñ îáùåïðèíÿòûìè 
ìåòîäèêàìè [5]. Ïî÷âåííûé ïîêðîâ ïîëåé îïûò-
íîé ñòàíöèè ïðåäñòàâëåí ÷åðíîçåìîì îáûêíî-
âåííûì òÿæåëîñóãëèíèñòûì. Ïðåäøåñòâåííèê 
â îïûòàõ – îçèìàÿ ïøåíèöà. Ïîâòîðíîñòü – ÷å-
òûðåõêðàòíàÿ, ðàçìåùåíèå âàðèàíòîâ – ðåí-
äîìèçèðîâàííîå. Äëèíà äåëÿíêè 15 ì, øèðèíà 
2,8 ì. Ïîñåâ ñîè îñóùåñòâëÿëè äîðàáîòàííîé 
íà ñòàíöèè ÷åòûðåõðÿäíîé ñåëåêöèîííîé ñåÿë-
êîé «Êëåí-2,8». Ìîäåðíèçàöèþ ñåÿëêè ïðîâîäè-
ëè åæåãîäíî ñ ó÷åòîì ðåçóëüòàòîâ èñïûòàíèé, 
ïîëó÷åííûõ â ïðåäûäóùèå ãîäû. Â êà÷åñòâå 
àáñîðáåíòà âëàãè èñïîëüçîâàëè ìåëêîãðàíó-
ëèðîâàííûé (0,1–0,2 ìì) ïîëèìåðíûé ãèäðî-
ãåëü «Øòîêîñîðá-660», êîòîðûé âíîñèëè â äîçå 
400 êã/ãà íà ãëóáèíó 8–9 ñì îäíîâðåìåííî ñ ïî-
ñåâîì ñîè. Êîíòðîëüíûå ó÷àñòêè âîçäåëûâàëèñü 
ïî òðàäèöèîííîé òåõíîëîãèè. 

Ðåçóëüòàòû è îáñóæäåíèå
Âîïðîñû ïðàêòè÷åñêîãî ïðèìåíåíèÿ ïîëè-

ìåðíûõ ãèäðîãåëåé íå òàê ïðîñòû, êàê îíè îïè-
ñàíû â ðåêîìåíäàöèÿõ ôèðì-ïðîèçâîäèòåëåé. 
Íàïðèìåð, çàÿâëåííûé èìè êîýôôèöèåíò 
óäåðæàíèÿ âëàãè, ðàâíûé 1000, íà ïðàêòèêå äî-
ñòèãíóòü òàê è íå óäàëîñòü. Èçâåñòíî, ÷òî â ïî-
÷âåííîé âëàãå ðàñòâîðåíî áîëüøîå êîëè÷åñòâî 
ðàçëè÷íûé õèìè÷åñêèõ ýëåìåíòîâ, â òîì ÷èñëå 
è ñîëåé. Íà ðèñ. 1 ïðèâåäåíû êèíåòè÷åñêèå 
êðèâûå íàáóõàíèÿ ãèäðîãåëÿ ïðè èñïîëüçîâà-
íèè âîäû ðàçëè÷íîé ñòåïåíè ìèíåðàëèçàöèè. 

Ðèñ. 1. Êèíåòè÷åñêèå êðèâûå íàáóõàíèÿ ïîëèìåðíîãî 
ãèäðîãåëÿ â ðàçëè÷íûõ âîäíûõ ñðåäàõ
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Ìàêñèìàëüíûé êîýôôèöèåíò óäåðæà-
íèÿ âëàãè (èëè êîýôôèöèåíò íàáóõàíèÿ Ê

í
)

áûë ïîëó÷åí ïðè äîáàâëåíèè â êîëáó ñ 
ñóõèìè ãðàíóëàìè äèñòèëëèðîâàííîé âîäû 
è ñîñòàâèë Ê

í
 = 310. Äîáàâëåíèå â êîëáó 

âîäû ñ óðîâíåì ìèíåðàëèçàöèè 0,8 ã/äì³ 
ñíèçèëî äàííûé ïîêàçàòåëü äî 210. Ñëàáîìè-
íåðàëèçîâàííàÿ (1,6 ã/äì3) âîäà ïîíèçèëà Ê

í
 

äî 130, à ìàëîìèíåðàëèçîâàííàÿ (2,2 ã/äì3) – 
118. Òàêèì îáðàçîì, ãèäðîãåëè ïî-ðàçíîìó 
âïèòûâàþò âëàãó ñ ðàçëè÷íûì õèìè÷åñêèì ñî-
ñòàâîì. 

Äàëåå àáñîðáöèîííûå ñïîñîáíîñòè ãèäðî-
ãåëåé â âûñîêîé ñòåïåíè çàâèñÿò îò ãëóáèíû 
çàëåãàíèÿ â ïî÷âå, ò.å. ÷åì âûøå ñëîé ïî÷âû 
íàä ãðàíóëàìè ïîëèìåðà, òåì ìåíüøå åãî âëà-
ãîïîãëîùàþùàÿ ñïîñîáíîñòü. Â ðåçóëüòàòå, 
çàäåëêà ãèäðîãåëÿ â ïî÷âó íà ãëóáèíó áîëüøå 
îïòèìàëüíîé ìîæåò ñóùåñòâåííî ñíèçèòü åãî 
ýôôåêòèâíîñòü. Íà ðèñ. 2 îòðàæåíû ðåçóëü-
òàòû ëàáîðàòîðíûõ îïûòîâ ïî îöåíêå ïîòåí-
öèàëüíûõ âîçìîæíîñòåé ìåëêîãðàíóëèðîâàí-
íîãî ãèäðîãåëÿ, ðàñïîëîæåííîãî â ãðóíòå íà 
ðàçíîé ãëóáèíå. Ïðè çàêëàäêå ãèäðîãåëÿ ïîä 
ñëîé ïî÷âû âûñîòîé 6 ñì êîýôôèöèåíò íà-
áóõàíèÿ áûë ðàâåí Ê

í
 = 54 ïîä ñëîé â 10 ñì – 

Ê
í
 = 42. Óâåëè÷åíèå ãëóáèíû çàëåãàíèÿ ïîëè-

ìåðà äî 13 ñì ñíèçèëî åãî âëàãîïîãëîùàþùèå 
ñïîñîáíîñòè äî Ê

í
 = 35. Ñëåäóåò äîáàâèòü, ÷òî 

àáñîðáöèîííûå ñïîñîáíîñòè ãèäðîãåëåé òàêæå 
çàâèñÿò îò ñòðóêòóðû è ðàçìåðà ÷àñòèö èñõîä-
íîãî âåùåñòâà. Ïîãëîòèòåëüíûå ñïîñîáíîñòè 
ïîëèìåðîâ, èçãîòîâëåííûõ â âèäå ìèêðîãðà-
íóë (0,1–0,2 ìì) è â âèäå ãðàíóë ðàçìåðîì 0,3–
0,6 ìì, ñóùåñòâåííî ðàçëè÷àþòñÿ. 

Ðèñ. 2. Âëèÿíèå ãëóáèíû çàëåãàíèÿ ïîëèìåðíîãî 
ãèäðîãåëÿ íà åãî âëàãîïîãëîùàþùóþ ñïîñîáíîñòü 

Òàêèì îáðàçîì, ñïîñîáíîñòü ãèäðîãåëÿ àá-
ñîðáèðîâàòü âëàãó â âûñîêîé ñòåïåíè çàâèñèò 
îò ãëóáèíû åãî çàêëàäêè â ïî÷âó, õèìè÷åñêî-
ãî ñîñòàâà àêêóìóëèðóåìîé âëàãè, ðàçìåðà 
ãðàíóë ïîëèìåðà. Çàÿâëåííûå æå ïðîèçâîäèòå-
ëÿìè ôèçè÷åñêèå õàðàêòåðèñòèêè ïîëèìåðíûõ 
ãèäðîãåëåé íå âñåãäà ñîîòâåòñòâóþò ðåçóëüòà-
òàì, ïîëó÷åííûì íà ïðàêòèêå. 

Ïðîâåäåííûå íàìè èññëåäîâàíèÿ ïîêàçà-
ëè, ÷òî ïîñàäêà ñåìÿí ñîè íåïîñðåäñòâåííî â 
ãèäðîãåëü ïðèâîäèò ê èõ êèñëîðîäíîìó ãîëî-
äàíèþ, óãíåòåíèþ â ðàçâèòèè è íåðåäêî – ê 
ïîñëåäóþùåé ãèáåëè. Ëàáîðàòîðíûå îïûòû ñ 
ïðîçðà÷íûìè ñîñóäàìè è ïîëåâûå îïûòû ïî-
êàçàëè, ÷òî ïîëèìåðíûé ãèäðîãåëü äîëæåí íà-
õîäèòüñÿ íèæå ãëóáèíû çàëåãàíèÿ ïîñåâíîãî 
ìàòåðèàëà, íî íå ãëóáæå 15 ñàíòèìåòðîâ îò 
ïîâåðõíîñòè [6]. Â ñëó÷àå çàëåãàíèÿ â íèæíèõ 
ãîðèçîíòàõ âëàãîïîãëîùàþùàÿ ýôôåêòèâíîñòü 
ïîëèìåðíûõ àáñîðáåíòîâ ðåçêî ïàäàåò, îñîáåí-
íî íà òÿæåëîñóãëèíèñòûõ ïî÷âàõ. Ëåíòî÷íàÿ 
çàêëàäêà ãèäðîãåëÿ íà ãëóáèíó ìåíåå 5 ñì îò 
ïîâåðõíîñòè ïî÷âû ïðèâîäèò ê îáðàçîâàíèþ 
òðåùèí, ÷åðåç êîòîðûå íà÷èíàåòñÿ èíòåíñèâ-
íîå èñïàðåíèå âëàãè, óäåðæèâàåìîé ïî÷âîé è 
ãðàíóëàìè ïîëèìåðà. 

Â ðåçóëüòàòå ïåðâîíà÷àëüíî ïðîâåäåííûõ 
èññëåäîâàíèé (â 2016 ã.) áûëè ñôîðìóëèðîâà-
íû îñíîâíûå òðåáîâàíèÿ ê àãðåãàòó äëÿ âíó-
òðèïî÷âåííîãî âíåñåíèÿ ïîëèìåðíûõ àáñîð-
áåíòîâ: à) îïåðàöèè ïîñåâà è âíåñåíèÿ â ïî÷âó 
ãèäðîãåëÿ â ïî÷âó äîëæíû áûòü ñîâìåùåíû; 
á) ãèäðîãåëü äîëæåí âíîñèòüñÿ â ïî÷âó â âèäå 
ëåíòû, èäóùåé ïàðàëëåëüíî ñ âûñåÿííûìè 
ñåìåíàìè íà ðàññòîÿíèè 60–80 ìì îò ëèíèè 
ñåìÿí è íà 20–40 ìì ãëóáæå ñåìåííîãî ëîæà; 
â) äîçà âíîñèìîãî â ïî÷âó ãèäðîãåëÿ äîëæíà 
áûòü íå íèæå 100 êã/ãà, à ìàêñèìàëüíàÿ ýôôåê-
òèâíîñòü ïîëèìåðíûõ àáñîðáåíòîâ äîñòèãàåò-
ñÿ ïðè äîçå 400 êã/ãà [7].

Ó÷èòûâàÿ íàïðàâëåííîñòü ðàáîò Àðìà-
âèðñêîé îïûòíîé ñòàíöèè, â êà÷åñòâå îáúåê-
òà ìîäåðíèçàöèè áûëà âûáðàíà ñåëåêöèîííàÿ 
ñåÿëêà «Êëåí-2,8», ò.ê. îíà îñíàùåíà ìèêðî-
ïðîöåññîðíûì áëîêîì, êîòîðûé ïîçâîëÿåò 
àâòîìàòèçèðîâàòü ïðîöåññ âûñåâà äåëÿíîê è 
äîçèðîâàíèÿ ïîëèìåðíîãî ãèäðîãåëÿ (ðèñ. 3). 
Ñ ïóëüòà óïðàâëåíèÿ ìîæíî áûñòðî èçìåíÿòü 
òðåáóåìûå ïàðàìåòðû âûñåâà è äëèíû äåëÿ-
íîê, à íîðìà âûñåâà ñåìÿí, êàê è íîðìà âíåñå-
íèÿ àáñîðáåíòà, ìîæåò áûòü ñêîððåêòèðîâàíà 
ïî êàæäîìó âûñåâàþùåìó àïïàðàòó. Îòìåòèì, 
÷òî ñåÿëêà íà ïðàêòèêå îáåñïå÷èâàåò çàäàííûå 
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òðåáîâàíèÿ ê ðàâíîìåðíîñòè è ãëóáèíå çàäåë-
êè ñåìåííîãî ìàòåðèàëà â ïî÷âó, â îñíîâíîì, 
áëàãîäàðÿ òîìó, ÷òî êàæäàÿ èç âûñåâàþùèõ 
ñåêöèé îñíàùàåòñÿ âðàùàþùåéñÿ âàêóóìíîé 
êàìåðîé ñ ìèêðîïðîöåññîðíûì óïðàâëåíèåì. 

Ïîèñê íàèáîëåå ýôôåêòèâíîé êîíñòðóêöèè 
óñòðîéñòâà äëÿ âíåñåíèÿ ïîëèìåðíîãî ãèäðî-
ãåëÿ â ïî÷âó ïðîâîäèëñÿ ñ èñïîëüçîâàíèåì íå-
ñêîëüêèõ ìàêåòíûõ îáðàçöîâ, èçãîòîâëåííûõ 
íà Àðìàâèðñêîé îïûòíîé ñòàíöèè. Ïåðâîíà-
÷àëüíî äëÿ äîçèðîâêè òðåáóåìîãî êîëè÷åñòâà 
ïîëèìåðíîãî àáñîðáåíòà èñïîëüçîâàëèñü òà-
ðåëü÷àòî-äèñêîâûå äîçàòîðû ñî ñêðåáêîâûì 
ñáðàñûâàòåëåì, êîòîðûå ïðèìåíÿþò â òóêî-
âûñåâàþùèõ àïïàðàòàõ, óñòàíàâëèâàåìûõ íà 
ñàæàëêàõ è êóëüòèâàòîðàõ-ðàñòåíèåïèòàòå-
ëÿõ. Äíî âûñåâàþùåé áàíêè òàêîãî àïïàðàòà 
áûëî ñäåëàíî âðàùàþùèìñÿ è ïðèâîäèëîñü 
â äâèæåíèå îò îïîðíûõ êîëåñ ñåÿëêè. Êîëè-
÷åñòâî âíîñèìîãî â ïî÷âó ïîëèìåðà â êàæäîì 
àïïàðàòå ðåãóëèðîâàëè ïðè ïîìîùè çàñëîíîê. 
Äàííàÿ êîíñòðóêöèÿ îòëè÷àëàñü ñòàáèëüíî-
ñòüþ ðàáîòû, ïîëíûì îòñóòñòâèåì çàáèâàíèÿ, 
íî åå ãàáàðèòíûå, âåñîâûå è òåõíîëîãè÷åñêèå 
ïàðàìåòðû íå îòâå÷àëè òðåáîâàíèÿì, ïðåäú-
ÿâëÿåìûì ê ìîäåðíèçèðóåìîìó àãðåãàòó. Âî-
ïåðâûõ, ðåãóëèðîâêà äîçû âíåñåíèÿ ãèäðîãåëÿ 
ñ ïîìîùüþ çàñëîíêè îñóùåñòâëÿëàñü â êðàéíå 
óçêèõ ïðåäåëàõ, òðåáóÿ äîïîëíèòåëüíîé êîð-
ðåêòèðîâêè ñêîðîñòüþ äâèæåíèÿ àãðåãàòà, â 
óùåðá êà÷åñòâåííûì ïîêàçàòåëÿì òåõíîëî-
ãè÷åñêîãî ïðîöåññà âûñåâà ñåìÿí. Âî-âòîðûõ, 
ìåëêîäèñïåðñíûå âàðèàíòû ãèäðîãåëåé ÷à-
ñòè÷íî ïðîñûïàëèñü ñêâîçü çàçîð ìåæäó òàðåë-
êîé è áàíêîé, óâåëè÷èâàÿ íåïðîèçâîäèòåëüíûå 
ïîòåðè äîðîãîñòîÿùåãî ïîëèìåðà. Â òðåòüèõ, 
ïåðåäà÷à âðàùåíèÿ îò îïîðíûõ êîëåñ ê âûñå-
âàþùåé òàðåëêå ÷ðåçâû÷àéíî óñëîæíÿëà êîí-

ñòðóêöèþ ñåÿëêè è ïðîöåññ íàñòðîéêè íîðìû 
âíåñåíèÿ ñûïó÷åãî ìàòåðèàëà â ïî÷âó.

Ñ öåëüþ ïîâûøåíèÿ ýôôåêòèâíîñòè âíåñå-
íèÿ ïîëèìåðíîãî ïðåïàðàòà áûëà ðàçðàáîòàí 
äîçàòîð áàðàáàííî-ëîïàñòíîãî òèïà. Åãî êîí-
ñòðóêòèâíàÿ ñõåìà âêëþ÷àëà âðàùàþùóþñÿ 
øåñòåðíþ, èçãîòîâëåííóþ èç ïîëèïðîïèëå-
íà è ïðèâîäèìóþ â äâèæåíèå 12-âîëüòîâûì 
ýëåêòðîìîòîðîì ÷åðåç âñòðîåííûé ÷åðâÿ÷íûé 
ðåäóêòîð. Äëÿ èñêëþ÷åíèÿ âîçìîæíîãî çàêëè-
íèâàíèÿ ãèäðîãåëÿ â çîíàõ ñîïðÿæåíèÿ ïîä-
âèæíûõ è íåïîäâèæíûõ ýëåìåíòîâ â êîíñòðóê-
öèþ áûëè âíåäðåíû äåìïôèðóþùèå ýëåìåíòû.

Äîçèðîâêà ïîëèìåðíîãî àáñîðáåíòà ïðîèç-
âîäèëàñü ñ ìåñòà îïåðàòîðà ïðè ïîìîùè ØÈÌ-
ðåãóëÿòîðà ÷àñòîòû âðàùåíèÿ ïðèâîäíîãî 
ýëåêòðîäâèãàòåëÿ. Îòìåòèì, ÷òî èñïîëüçîâàíèå 
øèðîòíî-èìïóëüñíîé ìîäóëÿöèè ïîçâîëèëî ïî-
âûñèòü ÊÏÄ ýëåêòðîìåõàíè÷åñêîé ïåðåäà÷è è 
íàäåæíîñòü òåõíîëîãè÷åñêîãî ïðîöåññà äèôôå-
ðåíöèðîâàííîãî âíåñåíèÿ ãèäðîãåëÿ â öåëîì. 

Áóíêåð äëÿ ñûïó÷åãî ïîëèìåðíîãî ìàòå-
ðèàëà áûë óñòàíîâëåí íàä äîçàòîðîì. Ïîäâîä 
ìàòåðèàëà ê ñîøíèêàì îñóùåñòâëÿëè ïîñðåä-
ñòâîì ïîëóïðîçðà÷íûõ òóêîïðîâîäîâ. Íàëè-
÷èå â êîìïëåêòàöèè 4 ïîëîçîâèäíûõ è 4 äâóõ-
äèñêîâûõ ñîøíèêîâ ïîçâîëèëî èñïîëüçîâàòü 
ïåðâûé êîìïëåêò äëÿ âûñåâà ñåìÿí, à âòîðîé – 
äëÿ âíåñåíèÿ ãèäðîãåëÿ. 

Íà ðèñ. 4 ïðåäñòàâëåíà êîíñòðóêöèÿ ñîøíè-
êîâîãî áëîêà äëÿ êîìïëåêñíîãî âíåñåíèÿ ãèäðî-
ãåëÿ è ïîñåâà ñåìÿí. Äâóõäèñêîâûå ñîøíèêè 3 
ñ ïîìîùüþ îïîðíîé ïëîùàäêè çàêðåïëåíû íà 
ïàðàëëåëîãðàììíîé ïîäâåñêå ñîâìåñòíî ñ ïîëî-
çîâèäíûìè 4. Â ðåçóëüòàòå îáà ñîøíèêà õîðîøî 

Ðèñ. 3. Îáùèé âèä ìîäåðíèçèðîâàííîãî àãðåãàòà

Ðèñ. 4. Êîíñòðóêöèÿ ñîøíèêîâîãî áëîêà 
äëÿ êîìïëåêñíîãî âíåñåíèÿ ãèäðîãåëÿ è ïîñåâà ñåìÿí: 
1 – ñåìÿïðîâîä; 2 – òóêîïðîâîä; 3 – äâóõäèñêîâûé 

ñîøíèê, 4 – ïîëîçîâèäíûé ñîøíèê
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êîïèðîâàëè ðåëüåô ïîëÿ, à ïðèêàòûâàþùèå 
êàòêè, îäíîâðåìåííî âûïîëíÿþùèå ðîëü îãðà-
íè÷èòåëåé ãëóáèíû õîäà ñîøíèêîâ, çàäåëûâàëè 
îáðàçîâàâøèåñÿ áîðîçäû. Ñõåìà âçàèìíîãî ðàñ-
ïîëîæåíèÿ ñîøíèêîâ ïðèâåäåíà íà ðèñ. 5. Óñòà-
íîâêà ïðîñòàâîê ìåæäó îïîðíûìè ïëîùàäêàìè 
äèñêîâûõ è ïîëîçîâèäíûõ ñîøíèêîâ ïîçâîëÿëà 
ðåãóëèðîâàòü ãëóáèíó âíåñåíèÿ ïîëèìåðíîãî 
àáñîðáåíòà. 

Ðèñ. 5. Ñõåìà âçàèìíîãî ðàñïîëîæåíèÿ 
ïîëîçîâèäíîãî è äâóõäèñêîâîãî ñîøíèêîâ â ïî÷âå: 

1 – äâóõäèñêîâûé ñîøíèê; 2 – ïîëîçîâèäíûé 
ñîøíèê; 3 – ñåìåíà ñîè; 4 – ãðàíóëû 

ïîëèìåðíîãî ãèäðîãåëÿ

Ïðîâåäåííûå íàìè èñïûòàíèÿ ìîäèôèöèðî-
âàííîé ñåëåêöèîííîé ñåÿëêè â ïîëåâûõ óñëîâè-
ÿõ ïîêàçàëè, ÷òî èçìåíåíèå ñêîðîñòè äâèæåíèÿ 
àãðåãàòà ñ 0,5 äî 2 ì/ñ íå âëèÿëî íà êà÷åñòâî 
çàäåëêè ïîëèìåðíîãî àáñîðáåíòà â ïî÷âó. Ñðåä-
íåå îòêëîíåíèå ãëóáèíû çàëåãàíèÿ ãèäðîãå-
ëÿ îò çàäàííîé ñîñòàâèëî ±1 ñì, îòêëîíåíèå 
äîçû âíåñåííîãî ìàòåðèàëà íà îäíîì ïîãîííîì 
ìåòðå – ìåíåå 5 %, ïðè ðåêîìåíäóåìîé ðàáî-
÷åé ñêîðîñòè äâèæåíèÿ àãðåãàòà, ðàâíîé 1 ì/ñ. 
Ïðè óâåëè÷åíèè ñêîðîñòè äâèæåíèÿ àãðåãàòà äî 
2 ì/ñ îòêëîíåíèå äîçû ñîñòàâèëî 8 %.

Ïîëåâûå îïûòû ïî ïðîâåðêå âëèÿíèÿ ïîëè-
ìåðíûõ àáñîðáåíòîâ íà ïðîäóêòèâíîñòü ñîè â 
2017 ã. âûÿâèëè, ÷òî íà äåëÿíêàõ ñ âíåñåííûì 
â ìåæäóðÿäüÿ ïîëèìåðíûì ãèäðîãåëåì óðî-
æàéíîñòü ñîè ñîñòàâèëà 2,43 ò/ãà, ÷òî íà 12 % 

âûøå, ÷åì íà êîíòðîëå. Ïîâòîðíûå îïûòû, 
ïðîâåäåííûå â 2018 ã., (ïðè äðóãèõ ïîãîäíûõ 
óñëîâèÿõ) òàêæå ïîäòâåðäèëè ýôôåêòèâíîñòü 
èñïîëüçîâàíèÿ àãðåãàòà äëÿ ñîâìåùåíèÿ îïå-
ðàöèé. Íà äåëÿíêàõ ñ ãèäðîãåëåì äîñòîâåðíûé 
ïðèðîñò óðîæàéíîñòè ñîè ñîñòàâèë 5,5 %. 

Ïîñòîÿííûé ìîíèòîðèíã âëàæíîñòè â ìå-
òðîâîì ñëîå ïî÷âû ïîêàçàë, ÷òî çàäåëêà â 
ïî÷âó ïîëèìåðíîãî ãèäðîãåëÿ ñïîñîáñòâîâàëà 
ðîñòó âëàãîíàñûùåííîñòè ïðèêîðíåâîé çîíû, 
ñíèæåíèþ ïîòåðü âëàãè íà ôèçè÷åñêîå èñïàðå-
íèå, óìåíüøåíèþ åå ãðàâèòàöèîííîãî ñòîêà â 
íèæåëåæàùèå ñëîè. Íàõîäÿñü â ãåëåîáðàçíîì 
ñîñòîÿíèè, âëàãà ñïîñîáñòâîâàëà îïòèìèçàöèè 
âîäíîãî ðåæèìà ïèòàíèÿ ðàñòåíèé ñîè, ïîâû-
øàÿ èõ ïðîäóêòèâíîñòü. 

Âûâîäû
Òàêèì îáðàçîì, íà ïðàêòèêå áûëà äîêàçà-

íà ýôôåêòèâíîñòü ïðåäëàãàåìûõ òåõíè÷åñêèõ 
ðåøåíèé, ÿâëÿþùèõñÿ ñîñòàâíûìè çâåíüÿìè 
òåõíîëîãè÷åñêîãî ïðîöåññà äîçèðîâàííîãî 
âíåñåíèÿ ïîëèìåðíûõ ãèäðîãåëåé â ïî÷âó íà 
çàäàííóþ ãëóáèíó, íà çàäàííîå ðàññòîÿíèå îò 
ñåìåííîãî ëîæà. 

Ïðîâåäåííûå ïîëåâûå èñïûòàíèÿ ðàçðàáî-
òàííîãî àãðåãàòà ïîêàçàëè, ÷òî åãî èñïîëüçîâà-
íèå â çîíàõ íåóñòîé÷èâîãî óâëàæíåíèÿ ïîçâî-
ëÿåò ïîâûñèòü óðîæàéíîñòü ñîè íà 5,5–12 %, â 
çàâèñèìîñòè îò ïîãîäíûõ óñëîâèé. Îñîáåííî 
ýôôåêòèâíî ïðèìåíåíèå äàííîé ìàøèíû â ñå-
ëåêöèè è ñåìåíîâîäñòâå ñ öåëüþ îáåñïå÷åíèÿ 
îïòèìàëüíûõ ïî óâëàæíåíèþ óñëîâèé äëÿ âå-
ãåòàöèè ðàñòåíèé â ãèáðèäíûõ è ñåëåêöèîí-
íûõ ïèòîìíèêàõ

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé 
ïðåäëîæåíû: 

à) ñõåìà àãðåãàòà äëÿ âíóòðèïî÷âåííîãî âíå-
ñåíèÿ ïîëèìåðíûõ àáñîðáåíòîâ â ìåæäóðÿäüÿ; 

á) êîíñòðóêòèâíûå è ðåæèìíûå ïàðàìåòðû 
ìîäåðíèçèðîâàííîé ñåëåêöèîííîé ñåÿëêè äëÿ 
ïðîâåäåíèÿ ñîâìåùåííûõ îïåðàöèé. 
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