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Purpose. High temperature is one of the big-
gest abiotic stress challenges for agriculture. The 
aim this study was to investigate the influence 
of high temperatures (+38°C, +41°C, +45°C) and 
these temperature in combination with nitric ox-
ide (NO) donor or scavenger on microtubule or-
ganization in living plant cells using A. thaliana 
(GFP-MAP4) line. Methods. Light microscopy, 
ñonfocal laser scanning microscopy, methods of 
statistical analysis. Results. It has been found 
that 100 µM SNP stimulates formation of root 
hairs and their active growth, whereas 100 µM 
cPTIO treatment leads to cell swelling in transi-
tion and elongation zones of primary roots and 
induction of primordial formation of root hairs. 
Exposure of roots at +38°C did not cause visi-

Ìåòà. Äîñë³äèòè ð³âåíü àíòèì³êðîáíî¿ ä³¿ ñó-
÷àñíèõ ïðåïàðàò³â äëÿ ïåðåäïîñ³âíî¿ îáðîáêè íà-
ñ³ííÿ ñî¿ ç ìåòîþ çìåíøåííÿ ïåñòèöèäíîãî íàâàí-
òàæåííÿ òà âèðîùóâàííÿ åêîëîã³÷íî áåçïå÷íîãî 
íàñ³ííÿ ñî¿. Ìåòîäè. Ëàáîðàòîðíèé, ñïîñòåðåæåí-

ñèñòåìè øòó÷íîãî ³íòåëåêòó. Âèñíîâêè. Çàïðî-
ïîíîâàíà òåõíîëîã³ÿ ³íòåëåêòóàëüíîãî àíàë³çó 
äàíèõ äîçâîëÿº ï³äãîòóâàòè íàâ÷àëüíèé íàá³ð 
äàíèõ, ùî áóäå âèêîðèñòîâóâàòèñü ï³ä ÷àñ ïðî-
ãíîçóâàííÿ âðîæàéíîñò³ ðîñëèí, âèçíà÷åííÿ íà-
áëèæåííÿ ñòàä³¿ äîñòèãàííÿ ðîñëèí, âèçíà÷åí-
íÿ ïî÷àòêîâèõ ñòàä³é õâîðîáè òà ïîøêîäæåííÿ 

øê³äíèêàìè ðîñëèí. Ñôîðìîâàíà áàçà äàíèõ º 
ï³ä´ðóíòÿì äëÿ ñòâîðåííÿ ³íòåðôåéñ³â ïðîãðàì-
íîãî çàáåçïå÷åííÿ äëÿ öèôðîâîãî áà÷åííÿ òà ðî-
áîòè àëãîðèòì³â øòó÷íîãî ³íòåëåêòó.
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ble changes in microtubule organization of cells, 
they only changed their orientation. Reorganiza-
tion of microtubules occurred after exposure to 
temperatures +41°Ñ and +45°Ñ: from singly disor-
ganized microtubules to partially and completely 
depolymerization microtubules in some cells. The 
exogenous NO donor (100 µM SNP) favors to mi-
crotubules network reorganization, while both 
high temperatures and NO scavenger (100 µM 
cPTIO) increase its randomization and fragmen-
tation. Conclusions. The obtained results testify 
the existence of a functional relationship between 
changes in the intracellular NO content and the 
organization of microtubules after high tempera-
ture treatment of plant cells. The obtained results 
allow us to conclude that microtubules are im-
portant intermediates in the realization of high 
temperature effects in plant cells, and NO is in-
volved in cell response to heat stress by signaling 
through these cytoskeletal structures.

Keywords: heat stress; plant cytoskeleton; mi-
crotubules; nitric oxide (NO); donor/scavenger NO 
(SNP/cPTIO).
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íÿ, ïîð³âíÿííÿ, óçàãàëüíåííÿ òà ìàòåìàòè÷íî¿ 
ñòàòèñòèêè. Ðåçóëüòàòè. Îö³íêà ô³òîïàòîëîã³÷íî¿ 
ñèòóàö³¿ ïî÷èíàºòüñÿ ç àíàë³çó íàñ³ííÿ íà óðà-
æåí³ñòü ïàòîãåííèìè ì³êðîîðãàí³çìàìè. Çà äîïî-
ìîãîþ ö³ëî¿ íèçêè ìåòîä³â âèçíà÷àºòüñÿ íå ò³ëü-
êè ê³ëüê³ñòü çàðàæåíîãî íàñ³ííÿ, àëå é âèäîâèé 
ñêëàä çáóäíèê³â íàñ³ííºâî¿ ³íôåêö³¿, à òàêîæ ñòó-
ï³íü óðàæåííÿ. Íàâåäåíî ðåçóëüòàòè äîñë³äæåíü 
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Ìåòà. Âèâ÷åííÿ ñó÷àñíîãî ñòàíó ³ííîâàö³éíî-
ãî ðîçâèòêó Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòèçè 
ñîðò³â ðîñëèí (äàë³ – Ó²ÅÑÐ) ïðè ïðîâåäåíí³ 
êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí, éîãî 
òåíäåíö³¿ òà íåäîë³êè, âèçíà÷åííÿ ôàêòîð³â, ùî 
âïëèâàþòü íà ³ííîâàö³éíå ñòàíîâèùå. Ìåòîäè. 
Ïîð³âíÿííÿ, óçàãàëüíåííÿ, ïðîãðàìíî-ö³ëüîâèé, 
ðåãðåñ³éíîãî àíàë³çó òà åêîíîì³êî-ìàòåìàòè÷-
íîãî ìîäåëþâàííÿ. Ðåçóëüòàòè. Îäíèì ³ç îñíî-
âíèõ åëåìåíò³â ôîðìóâàííÿ ñòðàòåã³¿ ðîçâèòêó 
Ó²ÅÑÐ º ñòâîðåííÿ îðãàí³çàö³éíî-åêîíîì³÷íîãî 
ìåõàí³çìó, îð³ºíòîâàíîãî íà ³ííîâàö³éíèé ðîç-
âèòîê äåðæàâíî¿ ñèñòåìè îõîðîíè ïðàâ íà ñîðòè 
ðîñëèí. Ïðîâåäåíî îö³íþâàííÿ ³ííîâàö³éíîãî 
ïîòåíö³àëó Ó²ÅÑÐ, éîãî ñêëàäîâèõ òà ñó÷àñíî-
ãî ñòàíó îðãàí³çàö³¿ ³ííîâàö³éíîãî ðîçâèòêó ïðè 
ïðîâåäåíí³ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí. Ïðîàíàë³çîâàíî ð³âåíü îñíàùåííÿ ìà-
òåð³àëüíî-òåõí³÷íèìè ðåñóðñàìè ô³ë³é Ó²ÅÑÐ: 
ñ³ëüñüêîãîñïîäàðñüêîþ, êîìï’þòåðíîþ òà îðãòåõ-
í³êîþ, ëàáîðàòîðíèì îáëàäíàííÿì ³ ïðèëàäàìè, 
çàñòîñóâàííÿ ñó÷àñíèõ ïðèñòðî¿â ïðè ïðîâåäåí-

ùîäî âïëèâó ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ ñî¿ 
ïðåïàðàòàìè àíòèì³êðîáíî¿ ä³¿, ÿê³ âêëþ÷àþòü 
á³îöèäíèé ïîë³ìåð ³ ì³ñòÿòü ïîë³ãåêñàìåòèëåí-
ãóàí³äèí ã³äðîõëîðèä (ÏÃÌÃ ÃÕ) 0,1% òà 0,2% 
âîäíèé ðîç÷èí, íà ïîñ³âí³ ïîêàçíèêè ÿêîñò³, à 
òàêîæ ðîçâèòîê ïàòîãåííî¿ ì³êðîôëîðè ó íàñ³íí³ 
ñî¿. Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2019–2020 
ðð. ó ëàáîðàòîð³¿ ìîí³òîðèíãó ÿêîñò³, áåçïåêè 
êîðì³â ³ ñèðîâèíè ²íñòèòóòó êîðì³â òà ñ³ëüñüêîãî 
ãîñïîäàðñòâà Ïîä³ëëÿ ÍÀÀÍ. Íàìè áóëî â³äì³÷å-
íî ïîçèòèâíó ä³þ ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ 
ïðåïàðàòàìè àíòèì³êðîáíî¿ ä³¿, à ñàìå ï³äâèùåí-
íÿ åíåðã³¿ ïðîðîñòàííÿ òà ëàáîðàòîðíî¿ ñõîæîñ-
ò³, çíèæåííÿ çàðàæåíîñò³ ôóçàð³îçîì (Fusarium 
oxysporum) òà ñ³ì’ÿäîëüíèì áàêòåð³îçîì (çáóäíè-
êè ç ðîäèí Pseudomonas, Xanthomonas òà Erwinia) 
îáðîáëåíîãî íàñ³ííÿ ³ ÿê íàñë³äîê ï³äâèùåííÿ 

âðîæàéíîñò³ ñî¿. Çàðàæåí³ñòü ñ³ì’ÿäîëüíèì áàê-
òåð³îçîì çíèçèëàñü ïîð³âíÿíî ³ç êîíòðîëåì â ñå-
ðåäíüîìó íà 10%, à ôóçàð³îçîì – íà 5%. Â³äïî-
â³äíî áóëî â³äì³÷åíî ï³äâèùåííÿ åíåðã³¿ ïðîðîñ-
òàííÿ òà ëàáîðàòîðíî¿ ñõîæîñò³ â ñåðåäíüîìó íà 
6–9%. Âèñíîâêè. Âèêîðèñòàííÿ ïðåïàðàò³â àíòè-
ì³êðîáíî¿ ä³¿, ÿê³ âêëþ÷àþòü á³îöèäíèé ïîë³ìåð 
³ ì³ñòÿòü ïîë³ãåêñàìåòèëåíãóàí³äèí ã³äðîõëîðèä 
(ÏÃÌÃ ÃÕ) äëÿ ïåðåäïîñ³âíî¿ îáðîáêè íàñ³ííÿ 
ñî¿ ìàº ïîçèòèâíèé âïëèâ ÿê íà ï³äâèùåííÿ ïî-
ñ³âíèõ ÿêîñòåé íàñ³ííÿ, òàê ³ íà çìåíøåííÿ ðîç-
âèòêó áàêòåð³àëüíèõ òà ãðèáêîâèõ õâîðîá, ùî 
â ñâîþ ÷åðãó ñïðèÿº ï³äâèùåííþ âðîæàéíîñò³ 
ÿê³ñíîãî çåðíà ñî¿.
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í³ íàóêîâî-òåõí³÷íî¿ åêñïåðòèçè ñîðò³â ðîñëèí. 
Ï³ä ÷àñ äîñë³äæåííÿ âèçíà÷åíî îñíîâí³ ïîêàçíè-
êè ³ííîâàö³éíîãî ðîçâèòêó Ó²ÅÑÐ, âèîêðåìëåíî 
ôàêòîðè, ùî âïëèâàþòü íà îòðèìàííÿ ðåçóëüòà-
ò³â ä³ÿëüíîñò³ øëÿõîì âèêîðèñòàííÿ ïîòåíö³àëó 
³ííîâàö³éíîãî ðîçâèòêó. Âèñíîâêè. Íåäîñòàòí³é 
ð³âåíü ô³íàíñóâàííÿ, ìàòåð³àëüíî-òåõí³÷íîãî 
³ êàäðîâîãî çàáåçïå÷åííÿ, îáìåæåí³ñòü ìîæëè-
âîñòåé âèêîðèñòàííÿ ³íøèõ ðåñóðñ³â, ïîòð³áíèõ 
äëÿ ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîð-
ò³â ðîñëèí ï³äâèùóþòü âèìîãè äî îðãàí³çàö³¿ òà 
ôóíêö³îíóâàííÿ Ó²ÅÑÐ, îáóìîâëþþòü ââåäåííÿ 
íîâèõ ï³äõîä³â äî ïðîâåäåííÿ åêñïåðòèçè ñîðò³â 
ðîñëèí, çàñòîñóâàííÿ ñó÷àñíî¿ òåõí³êè ³ òåõíî-
ëîã³é, çàïðîâàäæåííÿ ³ííîâàö³é. Îö³íþâàííÿ 
ñêëàäîâèõ ³ííîâàö³éíîãî ïîòåíö³àëó Ó²ÅÑÐ ïðè 
ïðîâåäåíí³ íàóêîâî-òåõí³÷íî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí äîçâîëèëî âèçíà÷èòè ôàêòîðè, ÿê³ âïëè-
âàþòü íà ³ííîâàö³éíå ñòàíîâèùå, îá´ðóíòîâàíî 
ïð³îðèòåòè ³ íàïðÿìè âïðîâàäæåííÿ ³ííîâàö³é 
äëÿ ïîäàëüøîãî çàáåçïå÷åííÿ ïðîöåñó ïðîâåäåí-
íÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí çà 
ðàõóíîê ðàö³îíàëüíîãî âèêîðèñòàííÿ ³ííîâàö³é-
íèõ ìîæëèâîñòåé Ó²ÅÑÐ.
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