
 Ñåëåêö³ÿ, ãåíåòèêà òà òåõíîëîã³¿ âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 

14 Íàóêîâå çàáåçïå÷åííÿ ³ííîâàö³éíîãî ðîçâèòêó àãðîïðîìèñëîâîãî êîìïëåêñó â óìîâàõ çì³í êë³ìàòó

Äëÿ ðîñòó ³ ðîçâèòêó ðîñëèíè íåîáõ³äí³ ìà-
êðî- ³ ì³êðîåëåìåíòè. Äåô³öèò àáî â³äñóòí³ñòü 
ìàêðîåëåìåíò³â âèêëèêàº ïîðóøåííÿ â îáì³í³ 
ðå÷îâèí ðîñëèíè, ô³ç³îëîã³÷íèõ òà á³îëîã³÷íèõ 
ïðîöåñàõ. Ì³êðîåëåìåíòè º ñïåöèô³÷íèìè äëÿ 
êîæíî¿ êóëüòóðè ³ â³äïîâ³äàþòü çà ÿê³ñòü âðî-
æàþ. Äîñèòü ÷àñòî íåñòà÷à ì³êðîåëåìåíò³â â 
ïåð³îä àêòèâíî¿ âåãåòàö³¿ ìîæå ïðèçâåñòè äî íå 
âèïîâíåíîñò³ çåðíà, ÷åðåççåðíèö³ òà çíà÷íî ïî-
ã³ðøèòè ÿê³ñí³ ïîêàçíèêè âðîæàéíîñò³.

Äëÿ ï³äâèùåííÿ ðåàë³çàö³¿ á³îëîã³÷íîãî ïî-
òåíö³àëó êóêóðóäçè âàæëèâå çíà÷åííÿ ìàº âïðî-
âàäæåííÿ ó âèðîáíèöòâî åôåêòèâíèõ òåõíîëîã³é 
îñíîâó ÿêèõ ñêëàäàþòü äîá³ð âèñîêîïðîäóêòèâ-
íèõ ã³áðèä³â òà îïòèì³çàö³ÿ ìàêðî- ³ ì³êðîåëå-
ìåíòíîãî æèâëåííÿ.

Äîñë³äæåííÿ ç âèâ÷åííÿ âïëèâó äîáðèâ 
Ïëàíòîí³ò íà ïðîäóêòèâí³ñòü êóêóðóäçè áóäóòü 
ïðîâîäèòèñü â 2023–2025 ðð. ó ÑÔÃ «×àéêà-2» 
Áðîâàðñüêîãî ðàéîíó Êè¿âñüêî¿ îáëàñò³. Â äî-
ñë³äæåíí³ ïëàíóºòüñÿ âèâ÷àòè íàñòóïí³ âèäè 
äîáðèâ: Ðàä³êñ, Åíåðäæ³, Ë³íàì³í, Ôîòîñèíòåç, 
Öèíê.

Äîáðèâà Ïëàíòîí³ò – öå ð³äê³ äîáðèâà, ÿê³ 
ïðèçíà÷åí³ äëÿ ïîêðàùåííÿ ðîñòó òà ðîçâèòêó 
êîðåíåâî¿ ñèñòåìè ðîñëèí, ï³äâèùåííÿ ñò³éêîñò³ 
äî ñòðåñîâèõ ôàêòîð³â, ôîòîñèíòåòè÷íî¿ àêòèâ-
íîñò³ à òàêîæ çá³ëüøåííÿ âðîæàéíîñò³. 

Ïëàíòîí³ò Ðàä³êñ – ð³äêå äîáðèâî äëÿ ñòèìó-
ëÿö³¿ ðîñòó òà ðîçâèòêó êîðåíåâî¿ ñèñòåìè ðîñëèí. 
Çáàëàíñîâàíèé ñêëàä, êîòðèé ñïåö³àëüíî ðîçðî-
áëåíèé äëÿ àêòèâíîãî âïëèâó ä³þ÷èõ ðå÷îâèí íà 
ðîñëèíó. Radix äîïîìîãàº íà íàéâàæëèâ³øèõ åòà-
ïàõ ðîçâèòêó ðîñëèíè. Îñíîâí³ ñêëàäîâ³ åëåìåíòè 
öå - ôîñôîð òà ô³òîãîðìîíè, âîíè çàáåçïå÷óþòü 
øâèäêèé ð³ñò òà îñîáëèâó ñòðåñîñò³éê³ñòü.

Ïëàíòîí³ò Åíåðäæ³ âïëèâàº íà íàðîñòàííÿ 
âåãåòàòèâíî¿ ìàñè ðîñëèí òà ï³äâèùåííÿ ¿õ ñò³é-
êîñò³ äî àá³îòè÷íèõ ôàêòîð³â æèòòÿ. Äîáðèâî â 
ñâîºìó ñêëàä³ ìàº åëåìåíòè, ùî ïîñèëþþòü ðîñ-
òîâ³ ïðîöåñè ðîñëèí, òà çàáåçïå÷óº ¿õ âñ³ìà íåîá-
õ³äíèìè åëåìåíòàìè æèâëåííÿ.

Ïëàíòîí³ò Ë³íàì³í âèêîðèñòîâóºòüñÿ ÿê 
êîìïëåêñíèé àíòèñòðåñîâèé ïðåïàðàò äëÿ ï³ä-
âèùåííÿ ñò³éêîñò³ ðîñëèí äî íèçüêèõ òåìïå-
ðàòóð. Òàêîæ âèêîðèñòîâóþòüñÿ â ÿêîñò³ àíòè-
ñòðåñîâîãî ïðåïàðàòó äëÿ ï³äâèùåííÿ ñò³éêîñò³ 
ðîñëèí äî ïîñóõè ³ ïîøêîäæåíü âèñîêèìè òåì-
ïåðàòóðàìè.

Ïëàíòîí³ò Ôîòîñèíòåç âêëþ÷àº â ñåáå ìàêðî- 
³ ì³êðîåëåìåíòè íåîáõ³äí³ äëÿ ðîñëèí. Äàíå äî-
áðèâî íàéêðàùå âèêîðèñòîâóâàòè â ïðîô³ëàê-
òè÷íèõ ö³ëÿõ äëÿ çàïîá³ãàííþ äåô³öèòó åëåìåí-
ò³â æèâëåííÿ. Ïëàíòîí³ò Öèíê – ð³äêå äîáðèâî 
äëÿ ïðîô³ëàêòèêè òà äåô³öèòó íåñòà÷³ öèíêó â 
ðîñëèíàõ. 

The Kef Essennoun deposit is characterized by 
a thick layer (~ 35 m) of Upper Than phosphorites, 
which is itself, divided into 3 sub-layers known in 
all Djebel Onk district according to the P

2
O

5
 and 

MgO contents. From the bottom to the top, these 
sub-layers are:

- The basal sub-layer (BL): It consists of an 
alternation of marl, phosphorites and dolomite, 

about 2 m thick. The phosphorites have a relative-
ly low P

2
O

5
 content (from 16 to 22%) and a high 

MgO content (3 to 5%). Heterogeneous phospho-
rite grains are cemented by marl and clay matrix.

- The main sub-layer (ML): It has a thickness 
of 25 to 30 m and is mined for phosphorites. It is 
characterized by high P

2
O

5
 content (26 to 29 %) 

and low MgO content (less than 4%). Homogene-

ðîç÷èíîì. Â ðåçóëüòàò³ ÷îãî â³äáóâàëîñÿ çíåçà-
ðàæåííÿ ïîñàäêîâîãî ìàòåð³àëó ñóíèö³ â³ä ô³òî-
ïàðàçèòè÷íèõ íåìàòîä òà ïîêðàùóâàëèñÿ ðîñòî-
â³ ³ ô³ç³îëîã³÷í³ ïðîöåñè ðîñëèí.

Äîñë³äæåííÿ ïîêàçàëè âèñîêó åôåêòèâí³ñòü 
âèêîðèñòàííÿ á³îïðåïàðàò³â Àâåðñò³ì (1,0 ë/ãà) 

ïðîòÿãîì îñîáëèâî ïåðøèõ äåñÿòè ä³á ç ÷àñó 
îñòàííüî¿ îáðîáêè. Â ïîäàëüøèé ÷àñ åôåêòèâ-
í³ñòü ä³¿ ïðåïàðàòó çíèæóâàëîñÿ. Òîìó, äëÿ çà-
ïîá³ãàííÿ ïîäàëüøîãî ðîçìíîæåííÿ ñóíè÷íî¿ 
íåìàòîäè, îñîáëèâî â ïåð³îäè ç âîëîãîþ ïîãî-
äîþ, äîö³ëüí³ ïðîâîäèòè ïîâòîðí³ îáðîáêè.
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Çì³íà ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ ç îäíîãî 
áîêó òà ³íòåíñèâíå âèêîðèñòàííÿ õ³ì³÷íèõ çàñî-
á³â çàõèñòó ç ³íøîãî, ïðèçâåëè äî çàáðóäíåííÿ 
àãðîöåíîç³â çåðíîâèõ êîëîñîâèõ êóëüòóð ³íôåê-
ö³éíèìè ñòðóêòóðàìè ì³êðîîðãàí³çì³â. Íåñòàí-
äàðòí³ ïîãîäí³ óìîâè âåñíÿíî-ë³òí³õ ïåð³îä³â 
2020–2022 ðîê³â äîñë³äæåííÿ ñïðèÿëè ïîøè-
ðåííþ òà íàêîïè÷åííþ íåêðîòðîôíèõ ì³êðîì³-
öåò³â, ÿê³ çäàòí³ ïàðàçèòóâàòè íà çíà÷í³é ê³ëü-
êîñò³ âèä³â çåðíîâèõ êîëîñîâèõ êóëüòóð, óðàæó-
þ÷è âåãåòàòèâí³ îðãàíè ðîñëèí. 

Òîìó âàæëèâèì çàâäàííÿì ñüîãîäåííÿ º âè-
â÷åííÿ ôîðìóâàííÿ ïîïóëÿö³é ì³êðîì³öåò³â íà 
âåãåòàòèâíèõ îðãàíàõ ðîñëèí â óìîâàõ òðàäè-
ö³éíî¿ òåõíîëîã³é âèðîùóâàííÿ ³ç óðàõóâàííÿì 
´ðóíòîâî êë³ìàòè÷íèõ óìîâ. Âàæëèâèì ïîêàç-
íèêîì îö³íþâàííÿ âåãåòàòèâíèõ îðãàí³â ðîñ-
ëèí º ù³ëüí³ñòü ïîïóëÿö³¿ ì³êðîì³öåò³â, ùî äàº 
ìîæëèâ³ñòü ç’ÿñóâàòè, ÿêà ê³ëüê³ñòü êîëîí³ºóò-
âîðþ÷èõ îäèíèöü ìîæå óòâîðþâàòèñÿ â 1 ã ðîñ-
ëèííî¿ ñèðîâèíè çà âïëèâó àá³îòè÷íèõ òà àíòðî-
ïîãåííèõ ÷èííèê³â. Öå äîïîìîæå âèÿâèòè ñîðòè 
ÿê³ çäàòí³ ñòèìóëþâàòè ðîçâèòîê ïàòîãåííà àáî 
ñòðèìóâàòè éîãî.

Äîñë³äæåííÿ çä³éñíþâàëè âïðîäîâæ 2020–
2022 ðîê³â íà áàç³ ïîëüîâîãî äîñë³äó, ùî ðîç-
òàøîâàíèé ó Ñêâèðñüê³é äîñë³äí³é ñòàíö³¿ îð-
ãàí³÷íîãî âèðîáíèöòâà. Â³ä³áðàíèé ðîñëèííèé 
ìàòåð³àë (ëèñòêè ïøåíèö³ îçèìî¿ ñîðò³â ‘Ñêà-
ãåí’ ³ ‘Ïîäîëÿíêà’) ä³àãíîñòóâàëè ó ëàáîðàòîð³¿ 
á³îêîíòðîëþ àãðîåêîñèñòåì òà îðãàí³÷íîãî âè-
ðîáíèöòâà ²íñòèòóòó àãðîåêîëîã³¿ ³ ïðèðîäîêî-
ðèñòóâàííÿ ÍÀÀÍ, âèêîðèñòîâóâàëè ñòàíäàðòí³ 
ìåòîäè äîñë³äæåííÿ, îïèñàí³ ó ÄÑÒÓ.

Âïðîäîâæ 2020 ðîêó äîñë³äæåííÿ, ó ôàçó 
êóùåííÿ ù³ëüí³ñòü ïîïóëÿö³¿ ì³êðîì³öåò³â íà 
ëèñòêàõ ðîñëèí ïøåíèö³ îçèìî¿ ñîðòó ‘Ñêàãåí’ 
ñòàíîâèëà 6,2 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí, 
à íà ëèñòêàõ ñîðòó ‘Ïîäîëÿíêà’ áóëà ³ñòîòíî âè-
ùîþ ³ ñÿãàëà 7,4 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí. 
Ñàìå ó öåé ïåð³îä ñïîñòåð³ãàëè ³ñòîòíèé âïëèâ 
àá³îòè÷íèõ ÷èííèê³â (òåìïåðàòóðè òà âîëîãîñò³) 
íà ù³ëüí³ñòü ïîïóëÿö³¿ ì³êðîì³öåò³â. Ó ôàçó âè-
õîäó â òðóáêó, ñïîñòåð³ãàëè ³ñòîòíå çðîñòàííÿ 

âîëîãîñò³, àëå ù³ëüí³ñòü ïîïóëÿö³¿ ì³êðîì³öåò³â 
çíèæóâàëàñÿ, ÿêà ñòàíîâèëà íà ëèñòêàõ ñîðòó 
‘Ñêàãåí’ 2,6 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí, à 
íà ëèñòêàõ ñîðòó ‘Ïîäîëÿíêà’ 4,9 òèñ. ÊÓÎ/ã çå-
ëåíî¿ ìàñè. Öå äàº ï³äñòàâè ââàæàòè, ùî âíåñåí-
íÿ ôóíã³öèä³â ó ôàçó êóùåííÿ ðîñëèí ïøåíèö³ 
îçèìî¿ ñïðè÷èíèëî çíèæåííÿ ù³ëüíîñò³ ïîïóëÿ-
ö³¿ ì³êðîì³öåò³â ó ôàçó âèõîäó ó òðóáêó. Âîäíî-
÷àñ, ó ôàçó êîëîñ³ííÿ, äå ñïîñòåð³ãàëè ³ñòîòíå 
ï³äâèùåííÿ òåìïåðàòóðè, ù³ëüí³ñòü ïîïóëÿö³¿ 
ì³êðîì³öåò³â íà ëèñòêàõ ðîñëèí ïøåíèö³ îçèìî¿ 
ñîðò³â ‘Ñêàãåí’ òà ‘Ïîäîëÿíêà’ ³ñòîòíî çðîñòàº ó 
2–3 ðàçè. Öå ñâ³ä÷èòü ïðî ïåñòèöèäíèé òèñê íà 
ïîïóëÿö³þ ì³êðîì³öåò³â òà ¿¿ çäàòí³ñòü äî øâèä-
êîãî ðîçìíîæåííÿ ó ïîñ³âàõ ïøåíèö³ îçèìî¿ çà 
ñïðèÿòëèâèõ óìîâ ðîçâèòêó. 

Âïðîäîâæ 2021 ðîêó äîñë³äæåíü ó ôàçó êó-
ùåííÿ, äå ïåðåâàæàëà ïîñóõà, ù³ëüí³ñòü ïîïó-
ëÿö³¿ íà ëèñòêàõ îáîõ ñîðò³â ñòàíîâèëà â³ä 7,9 
äî 8,4 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí. Ó ôàçó 
âèõîäó òðóáêó ñïîñòåð³ãàëè çíèæåííÿ ù³ëüíîñò³ 
ïîïóëÿö³¿, ÿêà ñòàíîâèëà íà ëèñòêàõ ñîðòó ‘Ñêà-
ãåí’ 5,4 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí òà íà 
ëèñòêàõ ñîðòó ‘Ïîäîëÿíêà’ 6,2 òèñ. ÊÓÎ/ã çåëå-
íî¿ ìàñè. Ó ôàçó êîëîñ³ííÿ ñïîñòåð³ãàëè ³ñòîòíå 
çðîñòàííÿ ù³ëüíîñò³ ïîïóëÿö³¿ íà ëèñòêàõ ðîñ-
ëèí ïøåíèö³ îçèìî¿ îáîõ ñîðò³â, ÿêà ñòàíîâèëà 
â³ä 18,2 äî 20,8 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí. 
Öå ñâ³ä÷èòü ïðî àíòðîïîãåííèé âïëèâ (âíåñåííÿ 
ôóíã³öèä³â), ùî ñïðè÷èíèëî ³ñòîòíå çðîñòàííÿ 
ïîïóëÿö³¿ çà ñïðèÿòëèâèõ óìîâ ³ñíóâàííÿ, äå 
òåìïåðàòóðà ³ âîëîã³ñòü áóëè îïòèìàëüíèìè äëÿ 
ðîçâèòêó ì³êðîì³öåò³â.

Âïðîäîâæ 2022 ðîêó äîñë³äæåííÿ ó ôàçó êó-
ùåííÿ, äå òåìïåðàòóðà ïîâ³òðÿ áóëà âèñîêîþ, à 
âîëîã³ñòü íèçüêîþ ù³ëüí³ñòü ïîïóëÿö³¿ ì³êðîì³-
öåò³â íà ëèñòêàõ ñîðòó ‘Ñêàãåí’ ñòàíîâèëà 4,94 
òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè ðîñëèí, à íà ëèñòêàõ 
ñîðòó ‘Ïîäîëÿíêà’ áóëà çíà÷íî âèùîþ ³ äîñÿãàëà 
5,61 òèñ. ÊÓÎ/ã çåëåíî¿ ìàñè. Ó ôàçó âèõîäó ó 
òðóáêó ñïîñòåð³ãàëè ³ñòîòíå çíèæåííÿ ù³ëüíîñò³ 
ïîïóëÿö³¿ ì³êðîì³öåò³â íà ëèñòêàõ îáîõ ñîðò³â, 
ÿêà äèôåðåíö³þâàëàñÿ â³ä 2,5 äî 3,2 òèñ. ÊÓÎ/ã 
çåëåíî¿ ìàñè ðîñëèí. Ñàìå â öåé ïåð³îä îíòîãå-

ous phosphorite particles are cemented by clay or 
carbonaceous cement.

- The upper sub-layer (SL): It consists of a 
phosphatic dolomite layer with a relatively low 
P

2
O

5
 content (16 to 24%) and a high MgO content 

(6 to 11 %). This sub-layer is also characterized by 
a high SiO

2
 content, ranging from 1 to 6 %. The 

phosphorite particles are heterogeneously grained.

The different analysis techniques applied to 
these types of minerals have shown a close relation-
ship between the petrographic and mineralogical 
phases and between the particle size distribution 
and evolution of chemical contents and, on the oth-
er hand, developed a method for homogenization of 
the three sub-layers, which offers a wide variety of 
mixes that can meet the exploitability criteria.
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