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Breeding and seed production

Сортовивчення
та сортознавство
ССортовивченняортовивчення
та сортознавствота сортознавство

Âñòóï
Ö³ëåñïðÿìîâàíà ³íòðîäóêö³ÿ íîâèõ ôîðì 

³ç ïåâíèì ð³âíåì âèÿâó ö³ííèõ ãîñïîäàð-
ñüêèõ îçíàê, ¿õ âèâ÷åííÿ çà öèìè îçíàêàìè, 
³íâåíòàðèçàö³ÿ, ñèñòåìàòèçàö³ÿ ÷åðåç ï³ä-
âèùåííÿ åôåêòèâíîñò³ ñåëåêö³¿ òà ðîñëèí-
íèöòâà â ê³íöåâîìó ï³äñóìêó ñïðèÿþòü ñòà-
á³ëüíîìó ðîçâèòêó ñ³ëüñüêîãî ãîñïîäàðñòâà 
òà äîñÿãíåííþ ïðîäîâîëü÷î¿ áåçïåêè [1]. 
Åôåêòèâíå ðîçâ’ÿçàííÿ ïðîáëåìè ñòàá³ëüíî-
ãî âèðîáíèöòâà ðîñëèííîãî á³ëêà ïðàêòè÷-
íî íåìîæëèâå áåç âèêîðèñòàííÿ çåðíîáîáî-
âèõ êóëüòóð [2, 3]. Ö³ êóëüòóðè âèðîùóþòü 
íà âñ³õ êîíòèíåíòàõ ³ ¿õ àñîðòèìåíò çàëå-
æèòü â³ä ´ðóíòîâî-êë³ìàòè÷íèõ îñîáëèâîñ-

òåé ðåã³îí³â, ïîïèòó íà ðèíêó, ÿêîñò³ íà-
ñ³ííÿ, ïðîäóêòèâíîñò³ òà êîíêóðåíòîñïðî-
ìîæíîñò³ [4].

Â Óêðà¿í³ ñåðåä çåðíîáîáîâèõ êóëüòóð îäíå 
ç ïðîâ³äíèõ ì³ñöü íàëåæèòü ãîðîõó ïîñ³âíî-
ìó. Öå çóìîâëåíî éîãî çäàòí³ñòþ ôîðìóâàòè 
äîñèòü âèñîê³ é ñòàá³ëüí³ âðîæà¿ çåðíà çà êî-
ðîòêèé âåãåòàö³éíèé ïåð³îä. Çåðíî ãîðîõó 
ì³ñòèòü â³ä 16 äî 36% á³ëêà, äî 54% âóãëå-
âîä³â, ïðèáëèçíî 1,6% æèðó, ïîíàä 3% çîëü-
íèõ ðå÷îâèí. Á³ëîê ö³º¿ êóëüòóðè º ïîâíî-
ö³ííèì çà àì³íîêèñëîòíèì ñêëàäîì ³ çàñâî-
þºòüñÿ â 1,6 ðàçà ë³ïøå, í³æ á³ëîê ïøåíèö³. 
Ó íüîìó ì³ñòèòüñÿ 4,6% ë³çèíó, 11,4% àðã³-
í³íó, 1,2% òðèïòîôàíó (â³ä ñóìàðíî¿ ê³ëü-
êîñò³ á³ëêà) [5, 6]. 

Îäí³ºþ ç îñíîâíèõ óìîâ óñï³øíî¿ ñåëåê-
ö³éíî¿ ïðàêòèêè º âèêîðèñòàííÿ ãåíåòè÷íî 
ð³çíîìàí³òíîãî âèõ³äíîãî ìàòåð³àëó ð³çíîãî 
åêîëîãî-ãåîãðàô³÷íîãî ïîõîäæåííÿ ç êîìï-

ÓÄÊ 635.656:631.527 https://doi.org/10.21498/2518-1017.15.2.2019.173552

Õàðàêòåðèñòèêà ð³çíèõ ñîðòîçðàçê³â 
ãîðîõó ïîñ³âíîãî (Pisum sativum L.) 
ó çîí³ Ï³âäåííîãî Ë³ñîñòåïó Óêðà¿íè 
Ñ. Ì. Õîëîä

Óñòèì³âñüêà äîñë³äíà ñòàíö³ÿ ðîñëèííèöòâà ²íñòèòóòó ðîñëèííèöòâà ³ìåí³ Â. ß. Þð’ºâà ÍÀÀÍ Óêðà¿íè, 
âóë. Àêàäåì³êà Âàâèëîâà, 15, ñ. Óñòèì³âêà, Ãëîáèíñüêèé ð-í, Ïîëòàâñüêà îáë., 39074, Óêðà¿íà, 
e-mail: svitlanakholod77@ukr.net

Ìåòà. Îö³íèòè ³íòðîäóêîâàí³ çðàçêè ãîðîõó ïîñ³âíîãî (Pisum sativum L.) ð³çíîãî åêîëîãî-ãåîãðàô³÷íîãî ïîõîäæåí-
íÿ â óìîâàõ ï³âäåííî¿ ÷àñòèíè Ë³ñîñòåïó Óêðà¿íè çà êîìïëåêñîì ïîêàçíèê³â ïðîäóêòèâíîñò³ òà àäàïòèâíîñò³. Ìåòîäè. 
Ïðîòÿãîì 2016–2018 ðð. â óìîâàõ Óñòèì³âñüêî¿ äîñë³äíî¿ ñòàíö³¿ ðîñëèííèöòâà ²íñòèòóòó ðîñëèííèöòâà ³ì. Â. ß. Þð’ºâà 
ÍÀÀÍ äîñë³äæåíî 30 íîâèõ çðàçê³â ãîðîõó ïîõîäæåííÿì ³ç Á³ëîðóñ³, Ðîñ³¿, Êàíàäè, ×åõ³¿, Í³ìå÷÷èíè, Í³äåðëàíä³â 
òà Ôðàíö³¿. Ó ïîëüîâèõ ³ ëàáîðàòîðíèõ óìîâàõ âèâ÷åíî ïîêàçíèêè âðîæàéíîñò³, ïðîäóêòèâíîñò³, ìàñè 1000 çåðåí, 
ñêîðîñòèãëîñò³, âèñîòè ðîñëèí òà âèñîòè ïðèêð³ïëåííÿ íèæí³õ áîá³â íàä ð³âíåì ´ðóíòó, ê³ëüêîñò³ âóçë³â äî ïåðøîãî 
áîáó é çàãàëüíî¿ ê³ëüêîñò³ ¿õ íà ðîñëèí³, ê³ëüêîñò³ áîá³â òà íàñ³ííÿ íà ðîñëèí³, ê³ëüêîñò³ íàñ³ííÿ â áîá³, ïàðàìåòðè 
áîáó. Ðåçóëüòàòè. Âèâ÷åííÿ ³íòðîäóêîâàíîãî ìàòåð³àëó äàëî çìîãó âèä³ëèòè ñîðòîçðàçêè ãîðîõó ïîñ³âíîãî çà êîìï-
ëåêñîì ö³ííèõ îçíàê. Çîêðåìà, ñîðòè ‘Æíèâåíüñêèé’, ‘Èãóìåíñêàÿ óëó÷øåííàÿ’, ‘Àðìååö’, ‘Òåñåé’, ‘Çàðàíêà’ (Á³ëîðóñü), 
‘Boldor’ (Ôðàíö³ÿ) õàðàêòåðèçóþòüñÿ âèñîêîþ âðîæàéí³ñòþ, ê³ëüê³ñòþ áîá³â íà ðîñëèí³, ê³ëüê³ñòþ íàñ³ííÿ ç ðîñëè-
íè, äîâæèíîþ áîáó òà ïðîäóêòèâí³ñòþ ðîñëèíè. Ñîðòè ‘×åðâåíñêèé’ (Á³ëîðóñü), ‘Patrick’, ‘Pluto’ (Êàíàäà), ‘Salamanca’ 
(Í³ìå÷÷èíà) ìàþòü âåëèêó äîâæèíó áîáó òà âåëèêó ê³ëüê³ñòü íàñ³ííÿ â áîá³. ‘Boldor’ (Ôðàíö³ÿ), ‘Àðìååö’ (Á³ëîðóñü) òà 
‘Êàäåò’ (Ðîñ³ÿ) ïîºäíóþòü ó ñîá³ ïîêàçíèêè âåëèêî¿ ê³ëüêîñò³ áîá³â íà ðîñëèí³ òà ïðîäóêòèâíîñò³ ðîñëèíè. ‘Slovan’ 
(×åõ³ÿ) òà ‘Óëüÿíîâåö’ (Ðîñ³ÿ) ìàþòü âåëèêó äîâæèíó áîáó. Âèñíîâêè. ²íòðîäóêîâàí³ ñîðòè ãîðîõó ïîñ³âíîãî, âèä³ëåí³ 
çà êîìïëåêñîì ö³ííèõ îçíàê, ìîæíà ðåêîìåíäóâàòè ÿê âèõ³äíèé ìàòåð³àë ó ñåëåêö³¿ íà ï³äâèùåííÿ ïðîäóêòèâíîãî é 
àäàïòèâíîãî ïîòåíö³àëó â óìîâàõ Ï³âäåííîãî Ë³ñîñòåïó Óêðà¿íè.

Êëþ÷îâ³ ñëîâà: ãîðîõ ïîñ³âíèé; ñîðòîçðàçêè; ö³íí³ ãîñïîäàðñüê³ îçíàêè; ïðîäóêòèâí³ñòü.

Svitlana Kholod
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

ëåêñîì ö³ííèõ îçíàê ³ âëàñòèâîñòåé [7]. 
Ïðîáëåìà ïîøóêó âèõ³äíîãî ìàòåð³àëó çàâ-
æäè áóëà îäí³ºþ ç ãîëîâíèõ ó ñåëåêö³¿ ñ³ëü-
ñüêîãîñïîäàðñüêèõ êóëüòóð. Ï³ä ÷àñ ñòâî-
ðåííÿ âèñîêîïðîäóêòèâíèõ ñîðò³â, ñò³éêèõ 
ïðîòè çáóäíèê³â õâîðîá, âèëÿãàííÿ òà íå-
ñïðèÿòëèâèõ ÷èííèê³â äîâê³ëëÿ, îñîáëèâó 
óâàãó ïîòð³áíî ïðèä³ëÿòè ïîøóêó äæåðåë 
òà äîíîð³â ãîñïîäàðñüêîö³ííèõ îçíàê äëÿ ¿õ 
îïòèìàëüíîãî ïîºäíàííÿ â íîâèõ ñîðòàõ [8]. 
Ñòâîðåííÿ íîâèõ ñîðò³â ³ ã³áðèä³â ç âèñîêèì 
ð³âíåì ïðîäóêòèâíîñò³, ÿêîñò³ ïðîäóêö³¿, 
àäàïòèâíîñò³ äî óìîâ âèðîùóâàííÿ ´ðóíòó-
ºòüñÿ íà åôåêòèâíîìó âèêîðèñòàíí³ ãåíå-
òè÷íîãî ð³çíîìàí³òòÿ êóëüòóðíèõ ðîñëèí 
[9, 10]. 

Ìåòà äîñë³äæåíü – îö³íèòè íîâ³ ñîðòè ãî-
ðîõó ïîñ³âíîãî ð³çíîãî åêîëîãî-ãåîãðàô³÷íî-
ãî ïîõîäæåííÿ â óìîâàõ ï³âäåííî¿ ÷àñòèíè 
Ë³ñîñòåïó Óêðà¿íè çà êîìïëåêñîì ïîêàçíè-
ê³â ïðîäóêòèâíîñò³ òà àäàïòèâíîñò³.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ òà ëàáîðàòîðí³ äîñë³äæåííÿ ïðî-

âîäèëè â ³íòðîäóêö³éíî-êàðàíòèííîìó ðîç-
ñàäíèêó Óñòèì³âñüêî¿ äîñë³äíî¿ ñòàíö³¿ ðîñ-
ëèííèöòâà ²íñòèòóòó ðîñëèííèöòâà ³ìåí³ 
Â. ß. Þð’ºâà ÍÀÀÍ Óêðà¿íè ïðîòÿãîì 2016–
2018 ðð. 

Ìàòåð³àëîì äëÿ äîñë³äæåíü áóëè 30 ñîðò³â 
ãîðîõó ïîñ³âíîãî, ùî ïîõîäÿòü ³ç ñåìè êðà¿í 
ñâ³òó: Á³ëîðóñ³, Ðîñ³¿, Êàíàäè, ×åõ³¿, Í³ìå÷-
÷èíè, Í³äåðëàíä³â òà Ôðàíö³¿. Ñ³âáó ïðîâî-
äèëè âðó÷íó ó äâîêðàòí³é ïîâòîðíîñò³ â 
îïòèìàëüí³ äëÿ ãîðîõó ñòðîêè. Ä³ëÿíêè 
ï’ÿòèðÿäêîâ³ ç ì³æðÿääÿì 0,20 ì, ïëîùåþ 
1,0 ì2. Ñòàíäàðò ðîçòàøîâóâàëè ÷åðåç 20 íî-
ìåð³â. Ïîïåðåäíèê – ÷îðíèé ïàð. 

Ïðîòÿãîì âåãåòàö³éíîãî ïåð³îäó ïðîâîäè-
ëè ñïîñòåðåæåííÿ òà îïèñ ñîðòîçðàçê³â. Ï³ä 
÷àñ âåãåòàö³¿ ðîñëèí ô³êñóâàëè òàê³ ôåíî-
ëîã³÷í³ ôàçè ðîçâèòêó ãîðîõó: ñõîäè, ïî÷à-
òîê öâ³ò³ííÿ, ïîâíå öâ³ò³ííÿ, ïëîäîíîøåí-
íÿ, ïîâíà ñòèãë³ñòü. Ó ôàç³ ïîâíî¿ ñòèãëîñò³ 
â ïîëüîâèõ óìîâàõ âèçíà÷àëè ñò³éê³ñòü ðîñ-
ëèí äî âèëÿãàííÿ, âèì³ðþâàëè âèñîòó ðîñ-
ëèí ³ âèñîòó ïðèêð³ïëåííÿ íèæíüîãî áîáó 
íàä ð³âíåì ´ðóíòó. Ó ëàáîðàòîðíèõ óìîâàõ 
ïðîâîäèëè ñòðóêòóðíèé àíàë³ç çà òàêèìè 
ê³ëüê³ñíèìè îçíàêàìè: ê³ëüê³ñòü âóçë³â äî 
ïåðøîãî áîáó òà çàãàëüíà ê³ëüê³ñòü ¿õ íà 
ðîñëèí³, ê³ëüê³ñòü áîá³â íà ðîñëèí³, ê³ëü-
ê³ñòü íàñ³íèí ç ðîñëèíè òà çåðåí ³ç áîáó ç 
óðàõóâàííÿì ãðàäàö³é Øèðîêîãî óíèôè-
öèðîâàííîãî êëàññèôèêàòîðà ÑÝÂ è ìåæ-
äóíàðîäíîãî êëàññèôèêàòîðà ÑÝÂ ðîäà 
Pisum L. [11], Ìåòîäèêè ïðîâåäåííÿ åêñïåð-
òèçè ñîðò³â ðîñëèí ãðóïè çåðíîáîáîâèõ òà 

êðóï’ÿíèõ íà â³äì³íí³ñòü, îäíîð³äí³ñòü ³ 
ñòàá³ëüí³ñòü [12] òà ïîñ³áíèêà ²äåíòèô³êà-
ö³ÿ îçíàê çåðíîáîáîâèõ êóëüòóð (ãîðîõ, ñîÿ) 
[13]. Ñòàòèñòè÷íèé àíàë³ç åêñïåðèìåíòàëü-
íèõ äàíèõ ïðîâîäèëè çà äîïîìîãîþ ïðîãðà-
ìè Microsoft Excel. 

Ìåòåîðîëîã³÷í³ óìîâè, ùî ñêëàëèñÿ ï³ä 
÷àñ âåãåòàö³¿ â ïåð³îä âèâ÷åííÿ ìàòåð³àëó, 
äàëè çìîãó ïðîàíàë³çóâàòè ³íòðîäóêîâàí³ 
ñîðòîçðàçêè íà àäàïòèâí³ñòü äî óìîâ Ï³âäåí-
íîãî Ë³ñîñòåïó òà îö³íèòè çà ãîñïîäàðñüêî-
ö³ííèìè ïîêàçíèêàìè.

Âåñíÿíî-ë³òí³é (êâ³òåíü–ëèïåíü) ïåð³îä âå-
ãåòàö³¿ ãîðîõó 2017–2018 ðð. õàðàêòåðèçó-
âàâñÿ ÿê íåäîñòàòíüî âîëîãèé òà íàäì³ðíî 
òåïëèé. Ê³ëüê³ñòü îïàä³â ó êâ³òí³ é òðàâí³ 
áóëà ìåíøîþ çà íîðìó, òîä³ ÿê ó 2016 ð. öåé 
ïîêàçíèê áóâ íà ð³âí³ áàãàòîð³÷íèõ äàíèõ. 
Ñåðåäíüîäîáîâà òåìïåðàòóðà â ïåð³îä âåãåòà-
ö³¿ ãîðîõó ñòàíîâèëà 17,5 °Ñ (2016 ð.), 18,6 °Ñ 
(2017 ð.), 20,2 °Ñ (2018 ð.), áàãàòîð³÷íèé ïî-
êàçíèê – 16,3 °Ñ. 

Ïîãîäí³ óìîâè 2016 ð. â ïåð³îä âåãåòàö³¿ 
áóëè íàéñïðèÿòëèâ³øèìè äëÿ ðîñòó é ðîçâè-
òêó ðîñëèí ãîðîõó. Ó ïåð³îä ñ³âáà–ñõîäè 
2016–2018 ðð. ñåðåäíüîäîáîâà òåìïåðàòóðà 
áóëà íà ð³âí³ 12,4 °Ñ. Ê³ëüê³ñòü îïàä³â ó 
2016 ð. ñòàíîâèëà 17,1 ìì, ó 2017 ð. – 15,9, ó 
2018 ð. – 9,4 ìì. Ó ôàç³ ñõîäè–öâ³ò³ííÿ ñå-
ðåäíüîäîáîâà òåìïåðàòóðà ó 2016 ð. ñòàíîâè-
ëà 17,1 °Ñ, ó 2017 ð. – 16,8, ó 2018 ð. – 20,1 °Ñ 
çà íîðìè 15,9 °Ñ, ê³ëüê³ñòü îïàä³â – 89,5; 
45,3 òà 32,9 ìì â³äïîâ³äíî. Öå äàëî çìîãó 
ðîñëèíàì ãîðîõó ñôîðìóâàòè äîáðó âåãåòà-
òèâíó ìàñó òà ïîâíîö³ííó çàâ’ÿçü. Ó ïåð³îä 
íàëèâó çåðíà ñåðåäíÿ òåìïåðàòóðà ó 2016 ð. 
áóëà íà ð³âí³ áàãàòîð³÷íèõ äàíèõ – 20,8 °Ñ, 
ó 2017 ð. ñòàíîâèëà 21,8 °Ñ, ó 2018 ð. – 22,1 °Ñ. 
Ê³ëüê³ñòü îïàä³â ó öåé ïåð³îä ó 2018 ð. áóëà 
ìåíøîþ çà íîðìó íà 10,8 ìì, ó 2016 ð. ñòà-
íîâèëà 68,0 ìì, ó 2017 ð. – 60,9 ìì (çà äà-
íèìè ìåòåîïîñòó Óñòèì³âñüêî¿ äîñë³äíî¿ 
ñòàíö³¿ ðîñëèííèöòâà).

Ðåçóëüòàòè äîñë³äæåíü
Ó ðåçóëüòàò³ ïðîâåäåíîãî âèâ÷åííÿ óñòà-

íîâëåíî àïðîáàö³éí³ òà ìîðôîëîã³÷í³ îçíàêè 
êîæíîãî ñîðòó ãîðîõó (òàáë. 1). Òðèâàë³ñòü 
âåãåòàö³éíîãî ïåð³îäó º âàæëèâîþ á³îëîã³÷-
íîþ âëàñòèâ³ñòþ ðîñëèí, ÿêà âèçíà÷àºòüñÿ 
ÿê ãåíåòè÷íèìè îñîáëèâîñòÿìè, òàê ³ ÷èííè-
êàìè çîâí³øíüîãî ñåðåäîâèùà. Çã³äíî ç íà-
óêîâèìè äàíèìè òðèâàë³ñòü ïåð³îäó âåãåòàö³¿ 
íà 70% âèçíà÷àºòüñÿ ñïàäêîâèìè îñîáëèâîñ-
òÿìè ñîðòó ³ ëèøå íà 30% – çîâí³øí³ìè ôàê-
òîðàìè [14]. ×àñ öâ³ò³ííÿ âèçíà÷àëè ó ôàç³ 
ïî÷àòîê öâ³ò³ííÿ, êîëè 25% ðîñëèí ãîðîõó 
ìàþòü íå ìåíøå îäí³º¿ êâ³òêè. Äëÿ äîñë³äæå-
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íèõ ñîðò³â ãîðîõó òðèâàë³ñòü âåãåòàö³éíîãî 
ïåð³îäó ñòàíîâèëà â³ä 65 äî 80 ä³á (òàáë. 2). 

Ìàéæå âñ³ äîñë³äæåí³ çðàçêè âèÿâèëèñÿ 
ñåðåäíüîñòèãëèìè (71–80 ä³á) ³ º îïòèìàëü-
íèìè äëÿ çîíè Ï³âäåííîãî Ë³ñîñòåïó Óêðà¿-
íè. Íàéñêîðîñòèãë³øèì (65 ä³á) áóâ ðîñ³é-
ñüêèé ñîðò ‘Ïàìÿòè Õàíãèëüäèíà’, à çà 69 
ä³á äîñòèãàëè á³ëîðóñüê³ ñîðòè ‘Æíèâåíü-
ñêèé’, ‘×åðâåíñêèé’, ‘Ìèíñêèé çåðíîâîé’ òà 
‘Èãóìåíñêàÿ óëó÷øåííàÿ’, í³ìåöüêèé 
‘Salamanca’, ôðàíöóçüêèé ‘Boldor’ òà êàíàä-
ñüêèé ñîðò ‘Hornet’. Ó ñòðóêòóð³ âåãåòàö³é-
íîãî ïåð³îäó â ñåðåäíüîìó 11 ä³á ïðèïàäàº 
íà ïåð³îä ñ³âáà–ñõîäè, 40 ä³á – ñõîäè–öâ³ò³í-
íÿ ³ 32 äîáè – íà ïåð³îä öâ³ò³ííÿ–äîñòèãàí-
íÿ. Âàð³þâàííÿ òðèâàëîñò³ ì³æôàçíèõ ïåð³-
îä³â áóëî ñëàáêèì àáî ñåðåäí³ì. Çîêðåìà, 
êîåô³ö³ºíò âàð³àö³¿ çà òðèâàë³ñòþ ïåð³îäó 
ñ³âáà–ñõîäè é öâ³ò³ííÿ–äîñòèãàííÿ ñòàíî-
âèâ 8,10–8,52%, çà òðèâàë³ñòþ ñõîäè–öâ³ò³í-
íÿ – 11,26%. Íàéêîðîòøèé ïåð³îä ñ³âáà–
ñõîäè (10 ä³á) âèÿâëåíî â ï’ÿòè ñîðò³â – ‘Ïà-
ìÿòè Õàíãèëüäèíà’, ‘Àòàìàí’, ‘Êàäåò’, 
‘Àëüÿíñ’ (Ðîñ³ÿ), ‘Eso’ (×åõ³ÿ). Äëÿ 21 äîñë³-
äæåíîãî ñîðòó ç’ÿâëåííÿ ïîâíèõ ñõîä³â çà-

Òàáëèöÿ 1
Îö³íêà ³íòðîäóêîâàíèõ ñîðòîçðàçê³â ãîðîõó ïîñ³âíîãî çà ìîðôîëîã³÷íèìè îçíàêàìè

Íàçâà ñîðòîçðàçêà Êðà¿íà 
ïîõîäæåííÿ

Íàñ³íèíà
Òèï ðîñëèíè Êîë³ð êâ³òêè

çàáàðâëåííÿ ôîðìà
‘Äåâ³ç’, St Óêðà¿íà ðîæåâå îêðóãëà âóñàòèé á³ëèé
‘Æíèâåíüñêèé’ Á³ëîðóñü êîðè÷íåâå ÿéöåïîä³áíà âóñàòèé ïóðïóðîâèé
‘Òåñåé’ Á³ëîðóñü êîðè÷íåâå íåïðàâèëüíà âóñàòèé ïóðïóðîâèé
‘×åðâåíñêèé’ Á³ëîðóñü æîâòå ñôåðè÷íà áåçâóñèé á³ëèé
‘Ìèíñêèé çåðíîâîé’ Á³ëîðóñü ñèçî-çåëåíå ñôåðè÷íà áåçâóñèé á³ëèé
‘Çàðàíêà’ Á³ëîðóñü êîðè÷íåâå ñôåðè÷íà áåçâóñèé ïóðïóðîâèé
‘Èãóìåíñêàÿ óëó÷øåííàÿ’ Á³ëîðóñü êîðè÷íåâå íåïðàâèëüíà áåçâóñèé ïóðïóðîâèé
‘Ðåçîí’ Á³ëîðóñü æîâòå ñôåðè÷íà âóñàòèé ïóðïóðîâèé
‘Àðìååö’ Á³ëîðóñü çåëåíóâàòî-êîðè÷íåâå íåïðàâèëüíà áåçâóñèé ïóðïóðîâèé
‘Ôàöåò’ Á³ëîðóñü æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Ïàìÿòè Õàíãèëüäèíà’ Ðîñ³ÿ ðîæåâî-æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Ôàëåíñêèé óñàòûé’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Àëüÿíñ’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Êàäåò’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Àòàìàí’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Ñåâåðÿíèí’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Ìàðàôîí’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Óëüÿíîâåö’ Ðîñ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Salamanca’ Í³ìå÷÷èíà æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Boldor’ Ôðàíö³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Patrick’ Êàíàäà ñèçî-çåëåíå ñôåðè÷íà âóñàòèé á³ëèé
‘Rocket’ Êàíàäà êîðè÷íåâå öèë³íäðè÷íà âóñàòèé ïóðïóðîâèé
‘Pluto’ Êàíàäà ñèçî-çåëåíå ÿéöåïîä³áíà âóñàòèé á³ëèé
‘Bronco’ Êàíàäà æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Mosaic’ Êàíàäà êîðè÷íåâå íåïðàâèëüíà âóñàòèé ïóðïóðîâèé
‘Hornet’ Êàíàäà ñâ³òëî-æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Treasure’ Êàíàäà ñâ³òëî-æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Prophet’ Í³äåðëàíäè ñìàðàãäîâå ñôåðè÷íà âóñàòèé á³ëèé
‘Slovan’ ×åõ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Eso’ ×åõ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé
‘Velvet’ ×åõ³ÿ æîâòå ñôåðè÷íà âóñàòèé á³ëèé

ô³êñîâàíî íà 11–12 äîáó. Íàéêîðîòøèé ïå-
ð³îä ñõîäè–öâ³ò³ííÿ (30–35 ä³á) âèÿâëåíî â 
ðîñ³éñüêèõ ñîðò³â ‘Ïàìÿòè Õàíãèëüäèíà’, 
‘Ôåàëåíñêèé óñàòûé’, ‘Ñåâåðÿíèí’, ‘Óëüÿíî-
âåö’, ‘Ìàðàôîí’ òà ‘Àðìååö’.

Ð³çí³ çðàçêè ãîðîõó âèâ÷àëè çà ïîêàçíèêà-
ìè âèñîòè ðîñëèí, âèñîòè ïðèêð³ïëåííÿ 
íèæí³õ áîá³â íàä ð³âíåì ´ðóíòó, ê³ëüêîñò³ 
âóçë³â äî ïåðøîãî áîáó òà çàãàëüíî¿ ¿õ ê³ëü-
êîñò³ íà ðîñëèí³. ²ç òàáëèö³ 3 âèïëèâàº, ùî 
ñîðòè ãîðîõó ð³çíÿòüñÿ çà âèñîòîþ ðîñëèí, 
ÿêà â ñåðåäíüîìó ñòàíîâèëà â³ä 49,7  (‘Ìèí-
ñêèé çåðíîâîé’) äî 121,0 ñì (‘Æíèâåíñüêèé’, 
Á³ëîðóñü). Âèñîêîðîñëèìè º ñîðòè ‘Èãóìåí-
ñêàÿ óëó÷øåííàÿ’, ‘Çàðàíêà’ (Á³ëîðóñü) – 
101,3–121,0 ñì, íèçüêîðîñëèìè – ‘×åðâåí-
ñêèé’, ‘Ìèíñêèé çåðíîâîé’ (Á³ëîðóñü), 
‘Bronco’, ‘Patrick’, ‘Prophet’, ‘Pluto’ (Êàíàäà) 
– 49,7–60,0 ñì. ²íø³ 22 ñîðòè – ñåðåäíüîðîñë³ 
(61,0–100,0 ñì). Êîåô³ö³ºíò âàð³àö³¿ çà âèñî-
òîþ ðîñëèí ñòàíîâèâ 24,21%, ðîçìàõ âàð³à-
ö³¿ – 71,3 ñì.

Âàæëèâîþ îçíàêîþ, ÿêà âèçíà÷àº ïðèäàò-
í³ñòü ñîðòó äî ìåõàí³çîâàíîãî çáèðàííÿ, º 
âèñîòà ïðèêð³ïëåííÿ íèæíüîãî áîáó. Óòðà-
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òà âðîæàþ â ñîðò³â ç íèçüêèì ïðèêð³ïëåí-
íÿì íèæí³õ áîá³â ï³ä ÷àñ çáèðàííÿ ìîæå 
ñòàíîâèòè â³ä 3 äî 20%. Ôîðìóâàííÿ ö³º¿ 
îçíàêè çàëåæèòü â³ä ïîãîäíèõ óìîâ. Â³äîìî, 
ùî â ïîñóøëèâ³ ðîêè ïðèêð³ïëåííÿ áîá³â 
âèùå, ó âîëîã³ – íàâïàêè íèæ÷å [15]. Çà 
ï³çí³õ ñòðîê³â ñ³âáè ÷è â ðàç³ çá³ëüøåííÿ 
ïëîù³ æèâëåííÿ ðîñëèí âèñîòà ïðèêð³ïëåí-
íÿ íèæíüîãî áîáó ñóòòºâî çìåíøóºòüñÿ. Âè-
ñîòà ïðèêð³ïëåííÿ íèæíüîãî áîáó â ñåðåä-
íüîìó çà ðîêè âèâ÷åííÿ áóëà â ìåæàõ â³ä 
30,9 (‘Prophet’, Í³äåðëàíäè) äî 76,7 ñì 
(‘Æíèâåíüñêèé’, Á³ëîðóñü), ñïîñòåð³ãàëàñÿ 
âèñîêà âàð³àáåëüí³ñòü îçíàêè (êîåô³ö³ºíò 
âàð³àö³¿ – 25,65%).

Ê³ëüê³ñòü íåïðîäóêòèâíèõ âóçë³â äî ïåð-
øîãî ïðîäóêòèâíîãî âóçëà òà çàãàëüíà ê³ëü-
ê³ñòü âóçë³â íà ðîñëèí³ â ñåðåäíüîìó ñòàíî-
âèëà 14,4 ³ 20,1 øò. â³äïîâ³äíî. Ñîðòè ç íàé-

Òàáëèöÿ 2
Îö³íêà ð³çíèõ ñîðòîçðàçê³â ãîðîõó ïîñ³âíîãî çà òðèâàë³ñòþ 

òà ñòðóêòóðîþ âåãåòàö³éíîãî ïåð³îäó (ñåðåäíº çà 2016–2018 ðð.) 

Íàçâà ñîðòîçðàçêà Òðèâàë³ñòü ì³æôàçíèõ ïåð³îä³â, ä³á Òðèâàë³ñòü âåãåòàö³éíîãî 
ïåð³îäó, ä³áñ³âáà–ñõîäè ñõîäè–öâ³ò³ííÿ öâ³ò³ííÿ–äîñòèãàííÿ*

‘Äåâ³ç’, St 11 43 31 72
‘Æíèâåíüñêèé’ 11 39 31 69
‘Òåñåé’ 11 43 31 75
‘×åðâåíñêèé’ 11 37 29 69
‘Ìèíñêèé çåðíîâîé’ 11 36 28 69
‘Çàðàíêà’ 11 37 29 70
‘Èãóìåíñêàÿ óëó÷øåííàÿ’ 11 37 29 69
‘Ðåçîí’ 13 45 30 79
‘Àðìååö’ 13 43 25 72
‘Ôàöåò’ 11 39 31 75
‘Ïàìÿòè Õàíãèëüäèíà’ 10 32 36 65
‘Ôàëåíñêèé óñàòûé’ 11 37 31 71
‘Àëüÿíñ’ 10 40 31 70
‘Êàäåò’ 10 39 33 73
‘Àòàìàí’ 10 35 33 73
‘Ñåâåðÿíèí’ 11 43 36 77
‘Ìàðàôîí’ 11 30 35 72
‘Óëüÿíîâåö’ 11 35 36 71
‘Salamanca’ 11 38 31 69
‘Boldor’ 11 38 33 69
‘Patrick’ 12 44 29 75
‘Rocket’ 12 41 31 77
‘Pluto’ 12 40 33 77
‘Bronco’ 11 44 33 77
‘Mosaic’ 13 51 34 80
‘Hornet’ 11 37 31 79
‘Treasure’ 12 42 31 74
‘Prophet’ 13 45 36 79
‘Slovan’ 12 40 31 70
‘Eso’ 10 43 31 75
‘Velvet’ 12 45 36 75

Õ
min
max
R (max-min)
V, %

11,3 39,7 31,8 72,6
10 30 36 65
13 50,5 25 80
3 20,5 11,0 15

8,10 11,26 8,52 5,13

* Äîñòèãàííÿ íå ìåíøå í³æ 70% áîá³â íà ðîñëèí³.

ìåíøîþ ê³ëüê³ñòþ íåïðîäóêòèâíèõ âóçë³â 
áóëè íèçüêîðîñëèìè òà ìàëè êîðîòøèé âå-
ãåòàö³éíèé ïåð³îä. Íàéìåíøó ê³ëüê³ñòü íå-
ïðîäóêòèâíèõ âóçë³â äî ïåðøîãî ïðîäóêòèâ-
íîãî (9,0–11,0 øò.) ìàëè ÷îòèðè ñîðòè ãîðî-
õó – ‘Boldor’ (Ôðàíö³ÿ), ‘Òåñåé’ (Á³ëîðóñü), 
‘Ìàðàôîí’, ‘Óëüÿíîâåö’ (Ðîñ³ÿ), òîä³ ÿê íàé-
á³ëüøó (20–22 øò.) – ï³çíüîñòèãë³ ñîðòè 
‘Æíèâåíüñêèé’, ‘Çàðàíêà’ (Á³ëîðóñü), ‘Rocket’, 
‘Pluto’, ‘Hornet’, ‘Patrick’ (Êàíàäà), ‘Eso’ (×å-
õ³ÿ) òà ‘Prophet’ (Í³äåðëàíäè). Êîåô³ö³ºíò 
âàð³àö³¿ çà ê³ëüê³ñòþ íåïðîäóêòèâíèõ âóç-
ë³â äî ïåðøîãî ïðîäóêòèâíîãî ñòàíîâèâ 
17,23%, çà çàãàëüíîþ ê³ëüê³ñòþ âóçë³â íà 
ðîñëèí³ – 14,0%. 

Ïðîäóêòèâí³ñòü – îäíà ç íàéâàæëèâ³øèõ 
õàðàêòåðèñòèê, ùî âèçíà÷àº ãîñïîäàðñüêó 
ö³íí³ñòü ñîðòó. Áóëè ïðîàíàë³çîâàí³ òàê³ 
åëåìåíòè ñòðóêòóðè âðîæàþ ãîðîõó, ÿê ê³ëü-
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ê³ñòü áîá³â òà íàñ³ííÿ íà ðîñëèí³, ê³ëüê³ñòü 
íàñ³ííÿ â áîá³, ïîêàçíèêè ïàðàìåòðó áîáó, 
ìàñà çåðíà ç ðîñëèíè òà ìàñà 1000 íàñ³íèí 
(òàáë. 4).

Ê³ëüê³ñòü áîá³â íà îäíó ðîñëèíó – îçíàêà, 
ÿêà çíà÷íîþ ì³ðîþ ï³ääàºòüñÿ âïëèâó ÷èí-
íèê³â äîâê³ëëÿ ³ ëèøå íà 45% âèçíà÷àºòüñÿ 
ñîðòîâèìè îñîáëèâîñòÿìè [16]. Çà ðîêè âèâ-
÷åííÿ, ï³ä âïëèâîì ð³çíèõ óìîâ, ê³ëüê³ñòü 
áîá³â íà îäíó ðîñëèíó â ³íòðîäóêîâàíèõ ñîð-
ò³â ãîðîõó áóëà â ìåæàõ â³ä 5,2 (‘Ðåçîí’) äî 
13,5 øò. (‘Æíèâåíüñêèé’, Á³ëîðóñü), ðîçìàõ 
âàð³àö³¿ ñòàíîâèâ 8,3 øò., âàð³àáåëüí³ñòü ïî-
êàçíèêà – ñåðåäíÿ (êîåô³ö³ºíò âàð³àö³¿ – 
24,52%). Çà öèì ïîêàçíèêîì 18 çðàçê³â 
(60,0%) ìàëè ñåðåäíþ ê³ëüê³ñòü áîá³â íà ðîñ-
ëèí³ – 7,5–10,0 øò. Çíà÷íó ê³ëüê³ñòü áîá³â íà 
ðîñëèí³ (ïîíàä 10,0 øò.) ìàëè ø³ñòü ñîðò³â 
ãîðîõó, àáî 20,0% â³ä çàãàëüíî¿ ¿õ ê³ëüêîñò³. 
Äåÿê³ çðàçêè õàðàêòåðèçóâàëèñÿ äîñèòü âè-

Òàáëèöÿ 3
Îö³íêà ñîðòîçðàçê³â ãîðîõó ïîñ³âíîãî çà âèñîòîþ ðîñëèí òà ê³ëüê³ñòþ âóçë³â (ñåðåäíº çà 2016–2018 ðð.)

Íàçâà ñîðòîçðàçêà Âèñîòà ðîñëèíè, 
ñì

Âèñîòà ïðèêð³ïëåííÿ íèæíüîãî 
áîáó íàä ð³âíåì ´ðóíòó, ñì

Ê³ëüê³ñòü âóçë³â, øò.
äî ïåðøîãî ïðîäóêòèâíîãî âóçëà óñüîãî

‘Äåâ³ç’, St 64,0 49,0 14,0 20,0
‘Æíèâåíüñêèé’ 121,0 76,7 15,4 25,2
‘Òåñåé’ 68,7 46,4 11,0 17,5
‘×åðâåíñêèé’ 55,5 45,7 12,0 18,0
‘Ìèíñêèé çåðíîâîé’ 49,7 33,7 12,0 18,2
‘Çàðàíêà’ 100,3 67,7 18,0 25,4
‘Èãóìåíñêàÿ óëó÷øåííàÿ’ 104,6 60,2 14,4 20,0
‘Ðåçîí’ 64,4 47,0 13,5 18,2
‘Àðìååö’ 73,0 45,8 13,0 17,5
‘Ôàöåò’ 76,0 40,0 12,2 19,0
‘Ïàìÿòè Õàíãèëüäèíà’ 77,3 53,3 13,0 18,6
‘Ôàëåíñêèé óñàòûé’ 61,6 46,6 15,4 19,5
‘Àëüÿíñ’ 99,3 64,9 15,5 20,0
‘Êàäåò’ 81,6 40,6 16,2 18,5
‘Àòàìàí’ 99,0 56,0 14,1 19,2
‘Ñåâåðÿíèí’ 79,0 42,4 14,6 19,6
‘Ìàðàôîí’ 77,8 48,8 9,8 14,5
‘Óëüÿíîâåö’ 80,4 58,2 10,2 15,6
‘Salamanca’ 64,0 48,7 14,2 18,0
‘Boldor’ 63,7 40,1 10,0 18,8
‘Patrick’ 57,5 31,5 16,2 23,6
‘Rocket’ 50,2 33,1 17,0 25,2
‘Pluto’ 53,6 32,3 16,8 22,8
‘Bronco’ 54,3 32,1 17,6 19,5
‘Mosaic’ 64,7 39,0 15,6 20,1
‘Hornet’ 65,0 40,6 20,2 23,8
‘Treasure’ 60,9 38,4 14,0 19,5
‘Prophet’ 56,9 30,9 15,6 23,6
‘Slovan’ 81,4 65,6 13,2 18,8
‘Eso’ 73,8 39,0 16,2 23,2
‘Velvet’ 85,8 46,2 15,5 21,2

Õ 73,3 46,4 14,4 20,1
min 49,7 30,9 9,8 14,5
max 121,0 76,6 20,2 25,4
R (max-min) 71,3 45,8 10,4 10,9
V, % 24,21 25,65 17,23 14,0

ñîêîþ ê³ëüê³ñòþ áîá³â íà ðîñëèí³ – á³ëüø 
í³æ 13,0 øò. Ñåðåä íèõ ñîðòè ‘Æíèâåíñüêèé’ 
òà ‘Òåñåé’ (Á³ëîðóñü).

Ê³ëüê³ñòü íàñ³íèí íà ðîñëèí³ – íàéâàð³à-
áåëüí³øà îçíàêà. Ëèøå 19% âåëè÷èíè ¿¿ ôå-
íîòèïîâîãî âèÿâó çàëåæèòü â³ä ñîðòîâèõ 
îñîáëèâîñòåé, ðåøòà âèçíà÷àºòüñÿ çîâí³øí³-
ìè ÷èííèêàìè é ð³âíåì ôåíîòèïîâîãî âèÿâó 
³íøèõ îçíàê [16]. Ê³ëüê³ñòü íàñ³íèí íà ðîñ-
ëèí³ â ñåðåäíüîìó çà ðîêè âèâ÷åííÿ áóëà â 
ìåæàõ â³ä 21,8 (‘Àëüÿíñ’, Ðîñ³ÿ) äî 64,0 øò. 
(‘Æíèâåíüñêèé’ ³ ‘Òåñåé’, Á³ëîðóñü), ðîçìàõ 
âàð³àö³¿ ñòàíîâèâ 42,2 øò., ñïîñòåð³ãàëàñÿ 
âèñîêà âàð³àáåëüí³ñòü ïîêàçíèêà (êîåô³ö³ºíò 
âàð³àö³¿ – 30,03%). Íàéá³ëüøó ê³ëüê³ñòü íà-
ñ³íèí íà îäí³é ðîñëèí³ ôîðìóâàëè ñîðòè 
‘Æíèâåíüñêèé’ ³ ‘Òåñåé’ – 64,0 øò., ‘Çàðàíêà’ 
– 45,2 (Á³ëîðóñü), ‘Èãóìåíñêàÿ óëó÷øåííàÿ’ 
– 60, ‘Ðåçîí’ – 45,8, ‘Àòàìàí’ – 45,2 (Ðîñ³ÿ), 
‘Pluto’ – 54,2 øò. (Êàíàäà).
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Ó ôîðìóâàíí³ ïðîäóêòèâíîñò³ ãîðîõó âå-
ëèêå çíà÷åííÿ ìàº îçåðíåí³ñòü áîáó, ÿêà, 
ñâîºþ ÷åðãîþ, çàëåæèòü â³ä ê³ëüêîñò³ çà-
êëàäåíèõ ó çàâ’ÿç³ íàñ³ííèõ çà÷àòê³â. Óñòà-
íîâëåíî [16], ùî â íàñ³ííºâîìó çà÷àòêó çà-
êëàäàºòüñÿ â³ä 4 äî 12 íàñ³íèí. Ê³ëüê³ñòü 
íàñ³íèí ó áîá³ â äîñë³äæóâàíèõ çðàçê³â 
ãîðîõó çì³íþâàëàñÿ â³ä 3,6 (‘Ôàëåíñêèé 
óñàòûé’) äî 7,4 øò. (‘Èãóìåíñêàÿ óëó÷øåí-
íàÿ’, Ðîñ³ÿ); ó ñåðåäíüîìó 6,1 øò. ç áîáó. 
Íàéá³ëüøà îçåðíåí³ñòü áîá³â (ïîíàä 7,0 øò.) 
â³äçíà÷åíà â ñîðò³â ‘Salamanca’ (Í³ìå÷èíà), 
‘×åðâåíñêèé’, ‘Çàðàíêà’, ‘Èãóìåíñêàÿ óëó÷-
øåííàÿ’, ‘Àðìååö’ (Á³ëîðóñü), ‘Pluto’, 
‘Patrick’ (Êàíàäà), à íàéìåíøà (3,6–5,0 øò.) 
– ó ñîðò³â ‘Ñåâåðÿíèí’, ‘Ôàëåíñêèé óñàòûé’, 
‘Ìàðàôîí’ (Ðîñ³ÿ). Ðîçìàõ âàð³àö³¿ ñòàíî-
âèâ 3,8 øò., ñåðåäí³é êîåô³ö³ºíò âàð³àö³¿ – 
15,53%. 

Äîâæèíà áîáó â ñåðåäíüîìó çà ðîêè âèâ-
÷åííÿ áóëà â ìåæàõ â³ä 4,3 (‘Ñåâåðÿíèí’, Ðî-
ñ³ÿ) äî 7,6 ñì (‘×åðâåíñêèé’, Á³ëîðóñü), ðîç-
ìàõ âàð³àö³¿ ñòàíîâèâ 3,4 ñì, ñïîñòåð³ãàëàñÿ 
ñëàáêà âàð³àáåëüí³ñòü (êîåô³ö³ºíò âàð³àö³¿ – 
11,14%). Íàéäîâø³ áîáè çàô³êñîâàíî â á³ëî-
ðóñüêèõ ñîðò³â ‘×åðâåíñêèé’ (7,6 ñì), ‘Àðìå-
åö’ (7,5 ñì), ‘Èãóìåíñêàÿ óëó÷øåííàÿ’ 
(7,1 ñì), ðîñ³éñüêîãî ‘Óëüÿíîâåö’ ³ êàíàäñüêî-
ãî ‘Patrick’ (7,2 ñì) òà ÷åñüêîãî ñîðòó ‘Slovan’ 
(7,0 ñì). Øèðèíà áîáó â íîâèõ ñîðò³â ãîðîõó 
ñòàíîâèëà â ñåðåäíüîìó 1,4 ñì. Âèä³ëåíî 11 
ñîðò³â (36,6%), ÿê³ ìàëè øèðèíó áîáó íà ð³â-
í³ 1,5 ñì. Íàéøèðø³ áîáè áóëè â ñîðò³â ‘Àð-
ìååö’ òà ‘Ðåçîí’ (Á³ëîðóñü) – 1,8 ñì. 

Ïðîäóêòèâí³ñòü ðîñëèí ãîðîõó çóìîâëåíà 
âçàºìîä³ºþ íèçêè îçíàê, ç ÿêèõ íàéá³ëüøå 
çíà÷åííÿ ìàþòü òàê³ åëåìåíòè ñòðóêòóðè 
âðîæàþ, ÿê ê³ëüê³ñòü áîá³â, íàñ³íèí ³ ïðî-

Òàáëèöÿ 4
Îö³íêà ð³çíèõ ñîðòîçðàçê³â ãîðîõó ïîñ³âíîãî çà åëåìåíòàìè ñòðóêòóðè ïðîäóêòèâíîñò³

(ñåðåäíº çà 2016–2018 ðð.)

Íàçâà ñîðòîçðàçêà Ê³ëüê³ñòü áîá³â 
íà ðîñëèí³, øò.

Ê³ëüê³ñòü íàñ³ííÿ, øò. Ðîçì³ðè áîáó, ñì Ìàñà íàñ³ííÿ 
ç ðîñëèíè, ã

Ìàñà 1000 
íàñ³íèí, ãç ðîñëèíè ó áîá³ äîâæèíà øèðèíà

‘Äåâ³ç’, St 9,0 27,2 6,0 6,2 1,5 8,32 227,0
‘Æíèâåíüñêèé’ 13,0 64,0 7,0 6,9 1,5 12,48 208,0
‘Òåñåé’ 13,0 64,0 7,0 6,2 1,5 12,17 203,0
‘×åðâåíñêèé’ 10,0 42,0 7,0 7,6 1,5 9,43 220,0
‘Ìèíñêèé çåðíîâîé’ 10,0 30,4 6,0 6,6 1,5 9,25 263,0
‘Çàðàíêà’ 12,0 45,2 7,0 6,7 1,5 12,82 215,0
‘Èãóìåíñêàÿ óëó÷øåííàÿ’ 13,0 60,8 7,0 7,1 1,5 12,75 203,0
‘Ðåçîí’ 5,0 45,8 6,0 5,5 1,8 4,00 230,0
‘Àðìååö’ 12,0 35,6 7,0 7,5 1,8 11,40 250,0
‘Ôàöåò’ 11,0 32,2 5,0 6,4 1,5 7,20 300,0
‘Ïàìÿòè Õàíãèëüäèíà’ 8,0 33,6 6,0 6,9 1,5 7,47 221,0
‘Ôàëåíñêèé óñàòûé’ 9,0 25,6 4,0 5,2 1,1 5,50 187,0
‘Àëüÿíñ’ 9,0 21,8 7,0 6,2 1,3 7,45 184,0
‘Êàäåò’ 10,0 55,2 6,0 6,0 1,2 10,20 220,0
‘Àòàìàí’ 8,0 45,2 6,0 6,2 1,2 5,30 190,0
‘Ñåâåðÿíèí’ 8,0 31,4 4,0 4,3 1,1 5,03 173,0
‘Ìàðàôîí’ 10,0 26,6 4,0 6,0 1,2 7,00 190,0
‘Óëüÿíîâåö’ 9,0 33,5 6,0 7,2 1,4 5,20 216,0
‘Salamanca’ 8,0 32,0 7,0 6,9 1,4 7,77 215,0
‘Boldor’ 10,0 38,4 7,0 6,8 1,5 10,85 217,0
‘Patrick’ 9,0 41,8 7,0 7,2 1,5 7,70 169,0
‘Rocket’ 9,0 40,2 7,0 6,8 1,3 6,60 171,0
‘Pluto’ 9,0 54,2 7,0 7,0 1,4 7,15 170,0
‘Bronco’ 6,0 30,8 6,0 6,2 1,3 6,60 195,0
‘Mosaic’ 7,0 24,0 6,0 5,8 1,3 4,50 162,0
‘Hornet’ 8,0 33,2 6,0 6,8 1,5 6,50 160,0
‘Treasure’ 8,0 35,0 6,0 6,1 1,3 6,60 163,0
‘Prophet’ 5,0 25,0 6,0 5,6 1,4 4,44 173,0
‘Slovan’ 9,0 34,2 5,0 7,0 1,2 7,47 204,0
‘Eso’ 7,0 39,8 6,0 6,0 1,4 7,50 166,0
‘Velvet’ 10,0 33,2 6,0 6,7 1,3 7,10 182,0

Õ 9,1 38,5 6,1 6,4 1,4 7,8 200,7
min 5,2 21,8 3,6 4,2 1,0 4,0 160,2
max 13,5 64,0 7,4 7,6 1,8 12,8 300,0
R (max-min) 8,3 42,2 3,8 3,4 0,75 8,8 139,7
V, % 24,28 30,03 15,53 11,14 12,43 32,97 16,12
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äóêòèâíèõ âóçë³â íà ðîñëèí³ òà ìàñà 1000 
íàñ³íèí [17]. Ìàñà çåðíà ç ðîñëèíè â ñîðò³â 
ãîðîõó çì³íþâàëàñÿ â³ä 4,0 (‘Ðåçîí’) äî 12,8 ã 
(‘Çàðàíêà’, Á³ëîðóñü), ó ñåðåäíüîìó – 7,93 ã. 
Âåëèêó ìàñó çåðíà ç ðîñëèíè â³äçíà÷åíî â 
ñîðò³â ‘Çàðàíêà’ – 12,8 ã, ‘Èãóìåíñêàÿ óëó÷-
øåííàÿ’ – 12,7, ‘Æíèâåíüñêèé’ – 12,5, ‘Òå-
ñåé’ – 12,2, ‘Àðìååö’ – 11,4 (Á³ëîðóñü), ‘Boldor’ 
– 10,8 (Ôðàíö³ÿ), ‘Êàäåò’ – 10,2 ã (Ðîñ³ÿ), ÿê³ 
ìàþòü äîñèòü âèñîê³ ïîêàçíèêè ïðîäóêòèâ-
íîñò³ ðîñëèíè çàâäÿêè á³ëüø³é ê³ëüêîñò³ áî-
á³â íà ðîñëèí³ òà ìàñ³ 1000 çåðåí. 

Ìàñà 1000 íàñ³íèí – îäèí ³ç íàéâàð³àáåëü-
í³øèõ åëåìåíò³â íàñ³ííºâî¿ ïðîäóêòèâíîñò³ 
ãîðîõó [18]. Ñåðåäíº çíà÷åííÿ ìàñè 1000 íà-
ñ³íèí ñòàíîâèëî 200,7 ã, ðîçìàõ âàð³àö³¿ – 
139,7 ã. Ï³ä ÷àñ âèâ÷åííÿ ìàòåð³àëó âèä³ëåíî 
27 çðàçê³â (90%), ÿê³ ìàëè ñåðåäíþ ìàñó 
1000 çåðåí 151–250 ã. Íàéá³ëüøå çà ìàñîþ 
íàñ³ííÿ ôîðìóâàëè ñîðòè ‘Àðìååö’ òà ‘Ôàöåò’ 
(Á³ëîðóñü) – 250 ³ 300 ã â³äïîâ³äíî, à íàé-
ìåíøå – ‘Pluto’ (Êàíàäà) – 141 ã. 

Âèçíà÷åíî ïîòåíö³éíó âðîæàéí³ñòü íàñ³í-
íÿ, òîáòî òó âðîæàéí³ñòü, ÿêó ìîæíà îòðè-
ìàòè çà ñåðåäíüî¿ ïðîäóêòèâíîñò³ é ïåâí³é 
ê³ëüêîñò³ çáåðåæåíèõ äî çáîðó âðîæàþ ðîñ-
ëèí. Ïðè öüîìó íå âðàõîâóºòüñÿ ñòóï³íü ïî-
øêîäæåííÿ çåðíà øê³äíèêàìè. Ôàêòè÷íà 
âðîæàéí³ñòü îòðèìàíà øëÿõîì çâàæóâàííÿ 
îòðèìàíî¿ ìàñè íàñ³ííÿ ç ä³ëÿíêè, àëå ïðè 
öüîìó ³ç çàãàëüíî¿ ìàñè ïîïåðåäíüî áóëî âè-
äàëåíî óðàæåíå õâîðîáàìè é ïîøêîäæåíå 
ãîðîõîâîþ ïëîäîæåðêîþ íàñ³ííÿ, òîáòî ôàê-
òè÷íà âðîæàéí³ñòü – öå âðîæàéí³ñòü íàñ³í-
íÿ ãîðîõó ï³ñëÿ äîðîáêè. Íàéêðàù³ ðåçóëü-
òàòè çà öèì ïîêàçíèêîì îòðèìàíî â ñîðò³â 
‘Æíèâåíüñêèé’, ‘Èãóìåíñêàÿ óëó÷øåííàÿ’, 
‘Àðìååö’, ‘Òåñåé’, ‘Çàðàíêà’ (Á³ëîðóñü) òà 
‘Boldor’ (Ôðàíö³ÿ), ÿê³ â ñåðåäíüîìó ñôîðìó-
âàëè 230,6–308,0 ã/ì2.

Ó ðåçóëüòàò³ âèâ÷åííÿ íîâîãî ³íòðîäóêîâà-
íîãî ìàòåð³àëó ãîðîõó âèä³ëåíî çðàçêè ç âè-
ñîêèì òà îïòèìàëüíèì ð³âíåì âèÿâó îçíàê:

– óðîæàéí³ñòü (> 230 ã/ì2) (ó ñîðòó-ñòàí-
äàðòó ‘Äåâ³ç’ – 200 ã/ì2), ê³ëüê³ñòü áîá³â íà 
ðîñëèí³ (> 10,0 øò.), ê³ëüê³ñòü íàñ³ííÿ ç ðîñ-
ëèíè (> 60,0 øò.), äîâæèíà áîáó (> 7,0 ñì) òà 
ïðîäóêòèâí³ñòü ðîñëèíè (> 10,0 ã) – ‘Èãó-
ìåíñêàÿ óëó÷øåííàÿ’, ‘Æíèâåíüñêèé’, ‘Òå-
ñåé’ òà ‘Çàðàíêà’ (Á³ëîðóñü);

– ê³ëüê³ñòü íàñ³ííÿ â áîá³ (> 7,0 øò.) òà äîâ-
æèíà áîáó (> 7,0 ñì) – ‘×åðâåíñêèé’ (Á³ëî-
ðóñü), ‘Patrick’ ³ ‘Pluto’ (Êàíàäà), ‘Salamanca’ 
(Í³ìå÷÷èíà);

– ê³ëüê³ñòü áîá³â íà ðîñëèí³ (> 10,0 øò.) òà 
ïðîäóêòèâí³ñòü ðîñëèíè (> 10,0 ã) – ‘Boldor’ 
(Ôðàíö³ÿ), ‘Àðìååö’ (Á³ëîðóñü) ³ ‘Êàäåò’ 
(Ðîñ³ÿ);

– ê³ëüê³ñòü áîá³â íà ðîñëèí³ (> 10,0 øò.) òà 
ìàñà 1000 çåðåí (> 250,0 ã) – ‘Ôàöåò’ ³ ‘Ìèí-
ñêèé çåðíîâîé’ (Á³ëîðóñü);

– äîâæèíà áîáó (> 7,0 ñì) – ‘Slovan’ (×åõ³ÿ) 
òà ‘Óëüÿíîâåö’ (Ðîñ³ÿ).

Âèñíîâêè 
Â óìîâàõ ï³âäåííî¿ ÷àñòèíè Ë³ñîñòåïó Óêðà-

¿íè äîñë³äæóâàí³ ñîðòîçðàçêè ãîðîõó ôîðìó-
âàëè âðîæàé çåðíà â³ä 230,6 äî 308,0 ã/ì2. 
Àíàë³ç ñåðåäíüî¿ âðîæàéíîñò³ çà ðîêè äîñë³-
äæåíü ñâ³ä÷èòü, ùî äî íàéóðîæàéí³øèõ ñîð-
ò³â íàëåæàòü: ‘Æíèâåíüñêèé’, ‘Èãóìåíñêàÿ 
óëó÷øåííàÿ’, ‘Àðìååö’, ‘Òåñåé’, ‘Çàðàíêà’ 
(Á³ëîðóñü), ‘Boldor’ (Ôðàíö³ÿ), ó ÿêèõ ìàñà 
çåðíà ç ðîñëèíè ïåðåâèùóâàëà 10,0 ã. Ïî-
êàçíèêè ïðîäóêòèâíîñò³ ðîñëèíè áóëè âèñî-
êèìè çàâäÿêè ÿê ï³äâèùåí³é ê³ëüêîñò³ íà-
ñ³íèí, òàê ³ ìàñ³ 1000 çåðåí. Çà êîìïëåêñîì 
îçíàê âèä³ëåíî ñîðòîçðàçêè ‘×åðâåíñêèé’, 
‘Àðìååö’, ‘Ôàöåò’, ‘Ìèíñêèé çåðíîâîé’ (Á³ëî-
ðóñü), ‘Patrick’, ‘Pluto’ (Êàíàäà), ‘Salamanca’ 
(Í³ìå÷÷èíà), ‘Êàäåò’, ‘Óëüÿíîâåö’, ‘Ìàðàôîí’ 
(Ðîñ³ÿ), ‘Slovan’ (×åõ³ÿ). Âèùåçàçíà÷åí³ ñîð-
òîçðàçêè ìîæíà ðåêîìåíäóâàòè ÿê äæåðåëà 
ö³ííèõ îçíàê äëÿ ïðàêòè÷íîãî âèêîðèñòàí-
íÿ â ñåëåêö³¿, à òàêîæ âîíè º ïðèäàòíèìè 
äëÿ âèðîùóâàííÿ â çîí³ Ï³âäåííîãî Ë³ñîñòå-
ïó çà óìîâè âêëþ÷åííÿ äî Äåðæàâíîãî ðåº-
ñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïîøèðåí-
íÿ â Óêðà¿í³.
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Öåëü. Îöåíèòü èíòðîäóöèðîâàííûå îáðàçöû ãî-
ðîõà ïîñåâíîãî (Pisum sativum L.) ðàçíîãî ýêîëîãî-
ãåîãðàôè÷åñêîãî ïðîèñõîæäåíèÿ â óñëîâèÿõ þæíîé 
÷àñòè Ëåñîñòåïè Óêðàèíû ïî êîìïëåêñó ïîêàçàòåëåé 
ïðîäóêòèâíîñòè è àäàïòèâíîñòè. Ìåòîäû. Â òå÷åíèå 
2016–2018 ãã. â óñëîâèÿõ Óñòèìîâñêîé îïûòíîé ñòàí-
öèè ðàñòåíèåâîäñòâà Èíñòèòóòà ðàñòåíèåâîäñòâà èì. 
Â. ß. Þðüåâà ÍÀÀÍ èññëåäîâàíû 30 íîâûõ îáðàçöîâ 
ãîðîõà ïðîèñõîæäåíèåì èç Áåëàðóñè, Ðîññèè, Êàíàäû, 
×åõèè, Ãåðìàíèè, Íèäåðëàíäîâ è Ôðàíöèè. Â ïîëåâûõ 
è ëàáîðàòîðíûõ óñëîâèÿõ èçó÷åíû ïîêàçàòåëè óðî-
æàéíîñòè, ïðîäóêòèâíîñòè, ìàññû 1000 çåðåí, ñêîðî-
ñïåëîñòè, âûñîòû ðàñòåíèé è âûñîòû ïðèêðåïëåíèÿ 
íèæíèõ áîáîâ íàä óðîâíåì ïî÷âû, êîëè÷åñòâà óçëîâ 
äî ïåðâîãî áîáà è îáùåå èõ êîëè÷åñòâî íà ðàñòåíèè, 
êîëè÷åñòâî áîáîâ è ñåìÿí íà ðàñòåíèè, êîëè÷åñòâî 
ñåìÿí â áîáå, ïàðàìåòðû áîáà. Ðåçóëüòàòû. Èçó÷åíèå 
èíòðîäóöèðîâàííîãî ìàòåðèàëà ïîçâîëèëî âûäåëèòü 
ñîðòîîáðàçöû ãîðîõà ïîñåâíîãî ïî êîìïëåêñó öåííûõ 

ïðèçíàêîâ. Òàê, ñîðòà ‘Æíèâåíüñêèé’, ‘Èãóìåíñêàÿ óëó÷-
øåííàÿ’, ‘Àðìååö’, ‘Òåñåé’, ‘Çàðàíêà’ (Áåëàðóñü), ‘Boldor’ 
(Ôðàíöèÿ) õàðàêòåðèçóþòñÿ âûñîêîé óðîæàéíîñòüþ, 
êîëè÷åñòâîì áîáîâ íà ðàñòåíèè, êîëè÷åñòâîì ñåìÿí ñ 
ðàñòåíèÿ, äëèíîé áîáà è ïðîäóêòèâíîñòüþ ðàñòåíèÿ. 
Ñîðòû ‘×åðâåíñêèé’ (Áåëàðóñü), ‘Patrick’, ‘Pluto’ (Êàíà-
äà), ‘Salamanca’ (Ãåðìàíèÿ) èìåþò áîëüøóþ äëèíó áîáà 
è áîëüøîå êîëè÷åñòâî ñåìÿí â áîáå. ‘Boldor’ (Ôðàíöèÿ), 
‘Àðìååö’ (Áåëàðóñü) è ‘Êàäåò’ (Ðîññèÿ) ñî÷åòàþò â ñåáå 
ïîêàçàòåëè áîëüøîãî êîëè÷åñòâà áîáîâ íà ðàñòåíèè 
è ïðîäóêòèâíîñòè ðàñòåíèÿ. ‘Slovan’ (×åõèÿ) è ‘Óëüÿ-
íîâåö’ (Ðîññèÿ) èìåþò áîëüøóþ äëèíó áîáà. Âûâîäû. 
Èíòðîäóöèðîâàííûå ñîðòà ãîðîõà ïîñåâíîãî, âûäåëåí-
íûå ïî êîìïëåêñó öåííûõ ïðèçíàêîâ, ìîæíî ðåêîìåí-
äîâàòü â êà÷åñòâå èñõîäíîãî ìàòåðèàëà â ñåëåêöèè íà 
ïîâûøåíèå ïðîäóêòèâíîãî è àäàïòèâíîãî ïîòåíöèàëà â 
óñëîâèÿõ Þæíîé Ëåñîñòåïè Óêðàèíû.

Êëþ÷åâûå ñëîâà: ãîðîõ ïîñåâíîé; ñîðòîîáðàçöû; öåí-
íûå õîçÿéñòâåííûå ïðèçíàêè; ïðîäóêòèâíîñòü.

ÓÄÊ 635.656:631.527
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Óñòèìîâñêàÿ îïûòíàÿ ñòàíöèÿ ðàñòåíèåâîäñòâà Èíñòèòóòà ðàñòåíèåâîäñòâà èìåíè Â. ß. Þðüåâà ÍÀÀÍ Óêðàèíû, óë. Àêàäå-
ìèêà Âàâèëîâà, 15, ñ. Óñòèìîâêà, Ãëîáèíñêèé ð-í, Ïîëòàâñêàÿ îáë., 39074, Óêðàèíà, e-mail: svitlanakholod77@ukr.net

Purpose. Evaluate the introduced samples of the pea 
(Pisum sativum L.) of various ecological and geographical 
origins in the conditions of the southern part of the Forest-
Steppe zone of Ukraine according to a set of productivity and 
adaptability indicators. Methods. During 2016–2018 under 
the conditions of the Ustymivka Experimental Station of 
Plant Production of Plant Production Institute nd. a. V. Ya. 
Yuriev, NAAS of Ukraine 30 new pea samples from Belarus, 
Russia, Canada, the Czech Republic, Germany, the Nether-
lands and France were investigated. In field and laboratory 
conditions yields, productivity, 1000 beans weight, early-
ripening, plant height and height of attachment of the 
lower pods above the soil level, number of nodes to the first 
pod and their total number per plant, number of pods and 
seeds per plant, number of seeds per pod, pod parameters 
were studied. Results. The study of the introduced mate-
rial made it possible to distinguish the varieties of the pea 

by the complex of valuable features. In particular, varieties 
‘Zhniven’skiy’, ‘Igumenskaya uluchshennaya’, ‘Armeec’, ‘Tesey’, 
‘Zaranka’ (Belarus), ‘Boldor’ are characterized by high yields, 
number of pods per plant, number of seeds per plant, length 
of a pod and productivity of a plant. Varieties ‘Chervenskiy’ 
(Belarus), ‘Patrick’, ‘Pluto’ (Canada), ‘Salamanca’ (Germany) 
have a big pod length and large number of seeds in a pod. 
‘Boldor’ (France), ‘Armeets’ (Belarus) and ‘Kadet’ (Russia) 
combine a large number of pods per plant and plant produc-
tivity. ‘Slovan’ (Czech Republic) and ‘Ul’yanovets’ (Russia) 
have a big length of pod. Conclusions. The introduced va-
rieties of the pea, identified by a set of valuable traits, can 
be recommended as starting material in breeding for increa-
sing productive and adaptive potential in the conditions of 
the Southern Forest-Steppe zone of Ukraine.

Keywords: pea; samples; valuable economic characters; 
productivity.
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Âñòóï
Ñîíÿøíèê – ãîëîâíà îë³éíà êóëüòóðà 

Óêðà¿íè. Éîãî íàéá³ëüø ÿñêðàâîþ òà ïîì³ò-
íîþ îçíàêîþ º çàáàðâëåííÿ êâ³òîê, ïåðåäó-
ñ³ì êðàéîâèõ, ÿê³ â á³ëüøîñò³ êîëåêö³éíèõ 
ë³í³é ìàþòü íåñïðàâæíüîÿçè÷êîâó ôîðìó. 
Äåÿê³ òèïè çàáàðâëåííÿ êðàéîâèõ êâ³òîê ñî-
íÿøíèêó øèðîêî âèêîðèñòîâóþòüñÿ â íàñ³í-
íèöòâ³ òà êâ³òíèêàðñòâ³ [1]. Ãåíåòèêà çàáàðâ-
ëåííÿ êðàéîâèõ êâ³òîê êóëüòóðè ñüîãîäí³ 
øèðîêî äîñë³äæåíà, ïðîòå ïîäàëüøå ¿¿ âèâ-
÷åííÿ º àêòóàëüíèì äëÿ âèêîðèñòàííÿ ÿê 
ìàðêåðíî¿ ìîðôîëîã³÷íî¿ îçíàêè ë³í³é ÷è 
ã³áðèä³â äëÿ çàõèñòó àâòîðñüêèõ ïðàâ òà 

ÓÄÊ 575.113.3:633.854.78 https://doi.org/10.21498/2518-1017.15.2.2019.173556

Óñïàäêóâàííÿ îçíàêè àáðèêîñîâîãî çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê ñîíÿøíèêó (Helianthus annuus L.)
Ê. Â. Âåäìåäºâà

²íñòèòóò îë³éíèõ êóëüòóð ÍÀÀÍ Óêðà¿íè, âóë. ²íñòèòóòñüêà, 1, ñ. Ñîíÿ÷íå, Çàïîð³çüêèé ð-í, Çàïîð³çüêà îáë., 69093, Óêðà¿íà, 
e-mail: vedmedeva.katerina@gmail.com

Ìåòà. Óñòàíîâèòè õàðàêòåð óñïàäêóâàííÿ àáðèêîñîâîãî çàáàðâëåííÿ êðàéîâèõ êâ³òîê ñîíÿøíèêó òà òèïè âçàºìîä³¿ 
ãåí³â, ùî çóìîâëþþòü ð³çí³ òèïè çàáàðâëåííÿ. Ìåòîäè. Ïîëüîâèé äîñë³ä, ãåíåòè÷íèé àíàë³ç. Ñòàòèñòè÷íó äîñòîâ³ðí³ñòü 
ðåçóëüòàò³â îö³íþâàëè çà äîïîìîãîþ êðèòåð³ÿ Ï³ðñîíà. Ðåçóëüòàòè. Ïðîâåäåíî ñõðåùóâàííÿ ë³í³¿ ‘ÊÃ13’, äæåðåëà îçíàêè 
àáðèêîñîâîãî çàáàðâëåííÿ, ç ë³í³ÿìè ñîíÿøíèêó, ÿê³ ìàþòü æîâòå, îðàíæåâå òà ëèìîííå çàáàðâëåííÿ êðàéîâèõ êâ³òîê. Ó 
ïåðøîìó ã³áðèäíîìó ïîêîë³íí³ â³ä ñõðåùóâàííÿ ‘ÊÃ13’ ³ç ï’ÿòüìà ë³í³ÿìè, ÿê³ ìàëè æîâòèé êîë³ð, ñïîñòåð³ãàëè ëèøå æîâòå 
çàáàðâëåííÿ êðàéîâèõ êâ³òîê. Ó äðóãîìó ã³áðèäíîìó ïîêîë³íí³ îòðèìàíî ðîçùåïëåííÿ íàùàäê³â íà äâà êëàñè – ³ç æîâ-
òèì òà ç àáðèêîñîâèì çàáàðâëåííÿì êâ³òîê, ó ñï³ââ³äíîøåíí³ 3 : 1. Ë³í³ÿ ‘ÊÃ13’ áóëà ñõðåùåíà ç òðüîìà ë³í³ÿìè (‘ÍÀ298’, 
‘SL2966’, ‘LD72/3’), ÿê³ ìàëè îðàíæåâå çàáàðâëåííÿ êâ³òîê. Ó ïåðøîìó ïîêîë³íí³ ñïîñòåð³ãàëè îðàíæåâå çàáàðâëåííÿ êâ³òîê, 
ó äðóãîìó – çàô³êñîâàíî ðîçùåïëåííÿ: òðè ÷âåðò³ íàùàäê³â ç îðàíæåâèì çàáàðâëåííÿì êâ³òîê äî îäí³º¿ ÷âåðò³ ç àáðèêî-
ñîâèì. Ë³í³ÿ ‘ÊÃ13’ áóëà ñõðåùåíà ç ‘ÊÃ107’ òà ‘ÇË678’, ÿê³ ìàëè ëèìîííå çàáàðâëåííÿ êâ³òîê. Îòðèìàí³ ðîñëèíè ïåðøîãî 
ïîêîë³ííÿ ìàëè æîâòå çàáàðâëåííÿ êðàéîâèõ êâ³òîê. Ó äðóãîìó ïîêîë³íí³ îòðèìàíî ï’ÿòü êëàñ³â ðîñëèí çà çàáàðâëåííÿì 
êðàéîâèõ êâ³òîê: æîâò³, îðàíæåâ³, àáðèêîñîâ³, ëèìîíí³, ëèìîííî-àáðèêîñîâ³ ó ñï³ââ³äíîøåíí³ 6 : 4 : 3 : 2 : 1. Çà öèì ðîç-
ùåïëåííÿì àëåë³ ëèìîííîãî òà àáðèêîñîâîãî çàáàðâëåííÿ ìàþòü êîìïëåìåíòàðíó ä³þ, ãîìîçèãîòíèé ñòàí îðàíæåâîãî 
àëåëÿ åï³ñòàòóº íàä ðåöåñèâíîþ ãîìîçèãîòîþ ãåíà ëèìîííîãî çàáàðâëåííÿ. Ë³í³ÿ ‘ÊÃ108’ ç ïîºäíàííÿì ãåí³â, ùî çóìîâ-
ëþþòü àáðèêîñîâèé òà ñâ³òëî-æîâòèé êîë³ð, ìàº ñâ³òëî-àáðèêîñîâå çàáàðâëåííÿ ³ â ñõðåùóâàííÿõ ó äðóãîìó ïîêîë³íí³ äàº 
ðîçùåïëåííÿ ó ñï³ââ³äíîøåíí³ 9 : 3 : 3 : 1. Âèñíîâêè. Àáðèêîñîâå çàáàðâëåííÿ êðàéîâèõ êâ³òîê ë³í³¿ ñîíÿøíèêó ‘ÊÃ13’ 
çóìîâëåíî ãîìîçèãîòíèì ñòàíîì àëåëþ òîãî æ ñàìîãî ãåíà, äðóãèé àëåëü ÿêîãî ñïðè÷èíþº îðàíæåâèé êîë³ð ó ë³í³é ‘ÍÀ298’, 
‘SL2966’ òà ‘LD72/3’. Óñòàíîâëåíî êîìïëåìåíòàðíó ä³þ àëåë³â, ùî çóìîâëþþòü àáðèêîñîâå é ëèìîííå, à òàêîæ àáðèêîñîâå 
òà ñâ³òëî-æîâòå çàáàðâëåííÿ êðàéîâèõ êâ³òîê. Âèÿâëåíî âèïàäîê åï³ñòàçó ãîìîçèãîòè çà àëåëåì îðàíæåâîãî çàáàðâëåííÿ 
íàä ðåöåñèâíèì ñòàíîì ãåíà, ÿêèé çóìîâëþº ëèìîííå çàáàðâëåííÿ â êîìá³íàö³¿ ñõðåùóâàííÿ ‘ÇË678’ / ‘ÊÃ13’.

Êëþ÷îâ³ ñëîâà: îçíàêà; óñïàäêóâàííÿ; ãåí; àëåëü; âçàºìîä³ÿ ãåí³â. 
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ïðàêòè÷íî¿ ï³äòðèìêè ãåíåòè÷íî¿ ÷èñòîòè â 
ïðîöåñ³ íàñ³ííèöòâà [2].

Á³ëüø³ñòü îïóáë³êîâàíèõ ãåíåòè÷íèõ äîñ-
ë³äæåíü ñòîñóºòüñÿ îêðåìèõ ë³í³é òà ¿õ çà-
áàðâëåííÿ ïîð³âíÿíî ç³ çâè÷àéíèì æîâòèì 
[3]. Ñüîãîäí³ ìîæíà âèçíà÷èòè ê³ëüêà òèï³â 
çàáàðâëåííÿ ç óñòàíîâëåíèì ãåíåòè÷íèì 
êîíòðîëåì: îðàíæåâå – çóìîâëåíå îäíèì ðå-
öåñèâíèì ãåíîì l, lo, o [4], ëèìîííå – ðåöåñèâ-
íèì àëåëåì îäíîãî ãåíà l, la [5], ñâ³òëî-æîâòå 
– ðåöåñèâíèì àëåëåì îäíîãî ãåíà ly [6], ñ³ð÷àñ-
òå (ñâ³òëî-æîâòå ³ç çåëåíóâàòèì â³äò³íêîì) – 
ðåöåñèâíèì àëåëåì îäíîãî ãåíà su, àáðèêîñî-
âå – ðåöåñèâíèì àëåëåì îäíîãî ãåíà ap [7, 8], 
àíòîö³àíîâå – íå ìåíø í³æ äâîìà êîìïëåìåí-
òàðíèìè ãåíàìè [9]. Ïðèêìåòíèê «àáðèêîñî-
âå» áóëî çàñòîñîâàíî äëÿ îïèñó çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê, óñïàäêóâàííÿ ÿêîãî âèâ÷à-
ëà ß. Þ. Øàðèï³íà [10]. Óíàñë³äîê ñõðåùó-
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âàííÿ ç ³íøèìè òèïàìè çàáàðâëåíü, çîêðåìà 
ç îðàíæåâèì òà ëèìîííèì, âèÿâëåíî íåçà-
ëåæíèé ìîíîãåííèé êîíòðîëü îçíàêè àáðèêî-
ñîâîãî çàáàðâëåííÿ îäíèì ãåíîì ó ðåöåñèâíî-
ìó ñòàí³. Ë³í³¿ ‘Ìõ1829’ òà ‘ÊÃ13’ íå ³äåíòè-
ô³êóâàëè. Òîìó îäíàêîâà íàçâà ùå íå îçíà÷àº 
é îäíàêîâó îçíàêó òà ¿¿ ãåíåòè÷íèé êîíòðîëü. 
²íîä³ é íàâïàêè, çàáàðâëåííþ äàþòü íîâ³ íàç-
âè. Íàïðèêëàä, Þ. Â. Ëîáà÷åâà ç³ ñï³âàâòîðà-
ìè [3] âèâ÷àëè ï’ÿòü òèï³â çàáàðâëåííÿ êâ³-
òîê ñîíÿøíèêà, êð³ì çâè÷àéíîãî æîâòîãî, 
àëå ñõðåùóâàííÿ ïðîâîäèëè ëèøå ç ë³í³ÿìè 
³ç æîâòèì çàáàðâëåííÿì. 

Íà ãåíåòè÷í³é êàðò³ ïîêè ùî âñòàíîâëåíî 
é ïîçíà÷åíî ëèøå ðîçòàøóâàííÿ ãåíà, ÿêèé 
çóìîâëþº ëèìîííå çàáàðâëåííÿ íà îäèíàä-
öÿò³é õðîìîñîì³ [11]. Óñ³ ³íø³ îïèñàí³ òèïè 
çàáàðâëåíü íå ìàþòü âèçíà÷åíîãî ðîçòàøó-
âàííÿ ãåí³â, ùî ¿õ çóìîâëþþòü, òà â³äîìîãî 
ç÷åïëåííÿ ç ³íøèìè îçíàêàìè. ²äåíòèô³êà-
ö³¿ òà ñï³ëüíîãî âèâ÷åííÿ âñ³õ â³äîìèõ çà-
áàðâëåíü òàêîæ ùå íå ïðîâîäèëè. 

Ë³í³þ ‘ÊÃ13’ ç àáðèêîñîâèì çàáàðâëåííÿì 
êðàéîâèõ êâ³òîê ñòâîðåíî Â. Â. Òîëìà÷îâèì 
³ â êîëåêö³¿ âîíà º ºäèíèì äæåðåëîì ö³º¿ 
îçíàêè [7]. Ó äîñë³äæåííÿõ àâòîðà â ðàç³ 
ñõðåùóâàííÿ ç ë³í³ÿìè, ùî ìàëè æîâòå çà-
áàðâëåííÿ êâ³òîê, óñòàíîâëåíî ðîçùåïëåííÿ 
íà äâà êëàñè – ³ç æîâòèì òà àáðèêîñîâèì 
çàáàðâëåííÿì. Ñõðåùóâàíü ë³í³¿ ‘ÊÃ13’ ³ç ë³-
í³ÿìè, ÿê³ ìàþòü îðàíæåâå çàáàðâëåííÿ, íå 
ïðîâîäèëè. Äëÿ âñòàíîâëåííÿ âçàºìîä³¿ òà 
àëåëüíîãî ñòàíó ãåí³â, ùî çóìîâëþþòü çà-
áàðâëåííÿ êðàéîâèõ êâ³òîê ñîíÿøíèêó, ïî-
òð³áíå âèâ÷åííÿ øèðîêîãî êîëà ë³í³é òà òè-
ï³â çàáàðâëåíü ó ñõðåùóâàííÿõ.

Ìåòà äîñë³äæåíü – óñòàíîâèòè õàðàêòåð 
óñïàäêóâàííÿ àáðèêîñîâîãî çàáàðâëåííÿ êðà-
éîâèõ êâ³òîê ñîíÿøíèêó òà òèïè âçàºìîä³¿ ãå-
í³â, ùî çóìîâëþþòü ð³çí³ òèïè çàáàðâëåííÿ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äî êîëåêö³¿ ñîíÿøíèêó âêëþ÷åí³ ë³í³¿ ç 

îðàíæåâèì, æîâòèì, ñâ³òëî-æîâòèì, îñâ³òëå-
íèì æîâòèì, àáðèêîñîâèì, ñ³ð÷àñòèì, ñâ³ò-
ëî-æîâòèì òà ëèìîííèì çàáàðâëåííÿì êðà-
éîâèõ êâ³òîê (ðèñ. 1). Öå îñíîâí³ â³äîì³ òèïè 
çàáàðâëåííÿ, ÿê³ ìàþòü óñòàíîâëåíèé ãåíå-
òè÷íèé êîíòðîëü ³ çàïðîïîíîâàí³ íàçâè ãå-
í³â. Äæåðåëà îçíàê ãåíåòè÷íî ³äåíòèô³êîâà-
íî òà âèâ÷åíî â ïîïåðåäí³õ äîñë³äæåííÿõ [6].

Ó äîñë³äæåííÿõ âèêîðèñòàëè íèçêó ë³í³é ³ç 
ð³çíèì çàáàðâëåííÿì êðàéîâèõ êâ³òîê: æîâ-
òèì – ‘I

2
K2218’, ‘LG3’, ‘Ë2544’, ‘Ë2563’, ‘ËÃ8-2’, 

‘ÂÈÐ421’; îðàíæåâèì – ‘ÍÀ298’, ‘SL2966’, 
‘LD72/3’; ëèìîííèì – ‘ÊÃ107’, ‘ÇË678’; àáðè-
êîñîâèì – ‘ÊÃ13’ òà ë³í³þ ‘ÊÃ109’ ³ç ïîºäíàí-
íÿì àáðèêîñîâîãî é ñâ³òëî-æîâòîãî çàáàðâëåí-

íÿ. Íàçâà ë³í³é ÊÃ îçíà÷àº, ùî âîíè ñòâîðåí³ 
é âêëþ÷åí³ äî ãåíåòè÷íî¿ êîëåêö³¿ ç³ âñòàíîâ-
ëåíèì ãåíåòè÷íèì êîíòðîëåì äåÿêèõ îçíàê. 
Ë³í³ÿ ‘ÇË678’ ñòâîðåíà â ëàáîðàòîð³¿ ñåëåêö³¿ 
ã³áðèä³â ñîíÿøíèêó ²íñòèòóòó îë³éíèõ êóëü-
òóð ÍÀÀÍ çàâäÿêè ô³çè÷íîìó ìóòàãåíåçó. 
Ë³í³¿ ‘ÍÀ298’, ‘LD72/3’, ‘I

2
K2218’ òà ‘ÂÈÐ421’ 

îòðèìàí³ ç êîëåêö³¿ Âñåðîñ³éñüêîãî íàóêîâî-
äîñë³äíîãî ³íñòèòóòó ðîñëèííèöòâà ³ì. Ì. ². 
Âàâèëîâà (Â²Ð, Ðîñ³ÿ). Óñ³ ³íø³ ë³í³¿ ñòâîðåíî 
â ëàáîðàòîð³¿ ãåíåòè÷íèõ ðåñóðñ³â ²íñòèòóòó 
îë³éíèõ êóëüòóð ÍÀÀÍ ó ïðîöåñ³ ñåëåêö³éíî¿ 
³ ãåíåòè÷íî¿ ðîáîòè.

Äîñë³äæåííÿ ïðîâîäèëè â íàóêîâ³é ñ³âîç-
ì³í³ ²íñòèòóòó îë³éíèõ êóëüòóð ÍÀÀÍ óïðî-
äîâæ 2012–2018 ðð. Òåõíîëîã³ÿ âèðîùóâàí-
íÿ êóëüòóðè ïåðåäáà÷àëà îáðîá³òîê ´ðóíòó ç 
îñ³ííüîþ îðàíêîþ, âåñíÿíèì áîðîíóâàííÿì, 
âíåñåííÿ ´ðóíòîâîãî ãåðá³öèäó òà ïåðåäïî-
ñ³âíó êóëüòèâàö³þ. Íàñ³ííÿ âèñ³âàëè ðó÷íè-
ìè ñ³âàëêàìè çà ñõåìîþ 70 × 70 ñì; çàëèøà-
ëè ïî äâ³ ðîñëèíè â ãí³çä³. Áàòüê³âñüê³ êîì-
ïîíåíòè òà ã³áðèäè ïåðøîãî ïîêîë³ííÿ âè-
ðîùóâàëè íà ä³ëÿíêàõ ïî 20 ðîñëèí. Ðîñëè-
íè ³çîëþâàëè íåòêàíèìè ì³øå÷êàìè. Ñõðå-
ùóâàííÿ ïðîâîäèëè ç âèêîðèñòàííÿì ðó÷íî¿ 
êàñòðàö³¿ ðîñëèí. Ã³áðèäè ïåðøîãî ïîêîë³í-
íÿ ñàìîçàïèëþâàëè. Ó äðóãîìó ïîêîë³íí³ 
âèñ³âàëè ïîòîìñòâà òðüîõ ðîñëèí ã³áðèä³â 
ïåðøîãî ïîêîë³ííÿ, îêðåìèìè ä³ëÿíêàìè ïî 
200 íàñ³íèí â³ä ðîñëèíè ïåðøîãî ïîêîë³ííÿ. 
Çàáàðâëåííÿ êðàéîâèõ êâ³òîê îö³íþâàëè â³-
çóàëüíî, ïîð³âíþþ÷è äëÿ êîíòðîëþ êâ³òêè 
ã³áðèäíèõ ðîñëèí ³ç êâ³òêàìè áàòüê³âñüêèõ 
ë³í³é. Ñòàòèñòè÷íó îáðîáêó âèêîíóâàëè çà 
äîïîìîãîþ êðèòåð³ÿ Ï³ðñîíà [12].

Ðèñ. 1. Òèïè çàáàðâëåííÿ êðàéîâèõ êâ³òîê ñîíÿøíèêó: 
1 – îðàíæåâå (ë³í³ÿ ‘ÍÀ298’), 2 – æîâòå (‘Ë2544’), 

3 – îñâ³òëåíå æîâòå (‘ÊÃ120’), 4 – àáðèêîñîâå (‘ÊÃ13’), 
5 – ñ³ð÷àñòå (‘ÊÃ108’), 6 – ñâ³òëî-æîâòå (‘ÂÀ1’), 

7 – ëèìîííå (‘ÇË678’)
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Çàãàëîì ïðîâåäåíî àíàë³ç 11 ñõðåùóâàíü: 
‘ÊÃ13’ / ‘I

2
K2218’, ‘ÊÃ13’ / LG3, ‘ÊÃ13’ / 

‘Ë2544’, ‘ÊÃ13’ / ‘ËÃ8-2’, ‘Ë2563’ / ‘ÊÃ13’, 
‘ÊÃ13’ / ‘ÍÀ298’, ‘ÊÃ13’ / ‘SL2966’, ‘LD72/3’ / 
‘ÊÃ13’, ‘ÊÃ107’ / ‘ÊÃ13’, ‘ÇË678’ / ‘ÊÃ13’, 
‘ÊÃ109’ / ‘ÂÈÐ421’. ßê ìàòåðèíñüê³ âèêîðèñòà-
íî ë³í³¿, çàïèñàí³ ó ñõðåùóâàííÿõ ïåðøèìè.

Ðåçóëüòàòè äîñë³äæåíü
Äëÿ âñòàíîâëåííÿ óñïàäêóâàííÿ àáðèêîñî-

âîãî çàáàðâëåííÿ ë³í³ÿ-äæåðåëî ‘ÊÃ13’ áóëà 

ñõðåùåíà ç ï’ÿòüìà ë³í³ÿìè ³ç æîâòèì çàáàðâ-
ëåííÿì – ‘I

2
K2218’, ‘LG3’, ‘Ë2544’, ‘ËÃ8-2’ òà 

‘Ë2563’. Ë³í³ÿ ‘I
2
K2218’ ìàº á³ëüø òåìíå çà-

áàðâëåííÿ îñíîâè êâ³òêè òà çàãàëîì òåìí³-
øèé êîë³ð, àëå òåæ íàëåæèòü  äî æîâòèõ 
çàáàðâëåíü. Óñ³ îòðèìàí³ ã³áðèäè ïåðøîãî 
ïîêîë³ííÿ ìàëè çâè÷àéíå æîâòå çàáàðâëåí-
íÿ êðàéîâèõ êâ³òîê. ²íôîðìàö³þ ùîäî ðîç-
ùåïëåíü çà ôåíîòèïîì, îòðèìàíèõ óíàñ-
ë³äîê ïðîâåäåíèõ ñõðåùóâàíü, íàâåäåíî â 
òàáëèö³ 1.

Òàáëèöÿ 1 
Îñîáëèâîñò³ óñïàäêóâàííÿ àáðèêîñîâîãî çàáàðâëåííÿ â ðàç³ ñõðåùóâàííÿ ç ë³í³ÿìè 

³ç æîâòèì çàáàðâëåííÿì êâ³òîê

Êîìá³íàö³ÿ 
ñõðåùóâàííÿ

Ôåíîòèï 
çàáàðâëåííÿ 

áàòüê³â

Ôåíîòèï 
çàáàðâëåííÿ F

1

Ðîçùåïëåííÿ çà ôåíîòèïîì 
çàáàðâëåííÿ â F

2
Ã³ïîòåçà 

ñï³ââ³äíîøåííÿ χ2

æîâòå àáðèêîñîâå
‘ÊÃ13’ / ‘I

2
K2218’

àáðèêîñîâå / 
æîâòå

æîâòå 68 18 3 : 1 0,76
‘ÊÃ13’ / ‘LG3’ æîâòå 109 25 3 : 1 2,88
‘ÊÃ13’ / ‘Ë2544’ æîâòå 65 18 3 : 1 0,49
‘ÊÃ13’ / ‘ËÃ8-2’ æîâòå 65 18 3 : 1 0,49

‘Ë2563’ / ‘ÊÃ13’ æîâòå / 
àáðèêîñîâå æîâòå 131 54 3 : 1 1,73

Ïðèì³òêà. χ2
05 (k = 1)

 = 3,84.

Óñ³ îòðèìàí³ íàùàäêè äðóãîãî ïîêîë³ííÿ 
ìàëè æîâòå àáî àáðèêîñîâå çàáàðâëåííÿ êðà-
éîâèõ êâ³òîê. Â óñ³õ âèïàäêàõ ðîñëèí ³ç 
æîâòèìè êâ³òêàìè áóëî á³ëüøå. Çã³äíî ç 
äðóãèì çàêîíîì Ìåíäåëÿ â F

2
 çà çàáàðâëåí-

íÿì êðàéîâèõ êâ³òîê îòðèìàíî äâà êëàñè 
ðîñëèí 3 : 1. Îòðèìàí³ çíà÷åííÿ χ2 áóëè ìåí-
øèìè çà ñòàíäàðòíå çíà÷åííÿ, íàâåäåíå â 
ïðèì³òö³. Öå ï³äòâåðäæóº ìîíîãåííèé ðåöå-
ñèâíèé êîíòðîëü àáðèêîñîâîãî çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê ñîíÿøíèêó. 

Ó ðàí³øå îïóáë³êîâàíîìó äîñë³äæåíí³ [8], 
ïðîàíàë³çîâàíî ðåçóëüòàòè ñõðåùóâàííÿ ë³-
í³¿ ç àáðèêîñîâèì çàáàðâëåííÿì ³ç ë³í³ºþ ç 
îðàíæåâèì çàáàðâëåííÿì – ‘LD72’. Ó òàáëè-
ö³ 2 íàâåäåíî ðåçóëüòàòè â³ä ñõðåùóâàííÿ 
‘ÊÃ13’ ç³ ùå äâîìà ë³í³ÿìè ç îðàíæåâèìè 
êâ³òêàìè òà íîâ³ ðåçóëüòàòè ïîâòîðíîãî ñõðå-
ùóâàííÿ. Ðîñëèíè ïåðøîãî ïîêîë³ííÿ ìàëè 
îðàíæåâå çàáàðâëåííÿ êðàéîâèõ êâ³òîê. Ó 

äðóãîìó ïîêîë³íí³ â³ä ñàìîçàïèëåííÿ ðîñ-
ëèí âèÿâëåíî ëèøå äâà òèïè ðîñëèí çà çà-
áàðâëåííÿì êðàéîâèõ êâ³òîê: îðàíæåâèé òà 
àáðèêîñîâèé. Ðîñëèí ³ç æîâòèì çàáàðâëåí-
íÿì êðàéîâèõ êâ³òîê íå âèÿâëåíî. Çã³äíî ç 
ïåðøèì çàêîíîì Ìåíäåëÿ ñï³ââ³äíîøåííÿ 
êëàñ³â ðîñëèí ó äðóãîìó ïîêîë³íí³ 3 äî 1 
ñâ³ä÷èòü ïðî ìîíîãåíèé êîíòðîëü îçíàêè. 
Àëå ÿêùî îáèäâà êëàñè çóìîâëåí³ ð³çíèìè 
àëåëÿìè îäíîãî é òîãî æ ãåíà, òî ìîæåìî 
òàêîæ ñïîñòåð³ãàòè ñï³ââ³äíîøåííÿ êëàñ³â 
3 : 1. Òàêå ñï³ââ³äíîøåííÿ – òðè îðàíæåâèõ 
äî îäíîãî àáðèêîñîâîãî – ï³äòâåðäæåíî êîå-
ô³ö³ºíòîì äîñòîâ³ðíîñò³ Ï³ðñîíà – â óñ³õ 
êîìá³íàö³ÿõ ñõðåùóâàííÿ â³í áóâ ìåíøèì 
çà ñòàíäàðòíèé. 

Ó ïðîâåäåíèõ ðàí³øå äîñë³äæåííÿõ óñòà-
íîâëåíî êîìïëåìåíòàðí³ñòü ãåí³â, ùî êîíò-
ðîëþþòü àáðèêîñîâå òà ëèìîííå çàáàðâëåííÿ, 
ç âèÿâëåííÿì êëàñó ëèìîííî-àáðèêîñîâîãî 

Òàáëèöÿ 2
Óñïàäêóâàííÿ àáðèêîñîâîãî çàáàðâëåííÿ ë³í³¿ ‘ÊÃ13’ ó ðàç³ ñõðåùóâàííÿ ç ë³í³ÿìè 

ç îðàíæåâèì çàáàðâëåííÿì êâ³òîê

Êîìá³íàö³ÿ 
ñõðåùóâàííÿ

Ôåíîòèï
çàáàðâëåííÿ 

áàòüê³â

Ôåíîòèï 
çàáàðâëåííÿ F

1

Ðîçùåïëåííÿ çà ôåíîòèïîì 
çàáàðâëåííÿ â F

2
Ã³ïîòåçà 

ñï³ââ³äíîøåííÿ χ2

îðàíæåâå àáðèêîñîâå

‘ÊÃ13’ / ‘ÍÀ298’ àáðèêîñîâå / 
îðàíæåâå îðàíæåâå 79 21 3 : 1 0,85

‘ÊÃ13’ / ‘SL2966’ àáðèêîñîâå / 
îðàíæåâå îðàíæåâå 48 16 3 : 1 0,00

‘LD72/3’ / ‘ÊÃ13’
îðàíæåâå / 
àáðèêîñîâå îðàíæåâå

104 38 3 : 1 0,23
51 15 3 : 1 0,18

Ïðèì³òêà. χ2
05 (k = 1)

 = 3,84.
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çàáàðâëåííÿ [7]. Äëÿ ï³äòâåðäæåííÿ âçàºìî-
ä³¿ ãåí³â àáðèêîñîâîãî çàáàðâëåííÿ êðàéîâèõ 
êâ³òîê ñîíÿøíèêó ç ãåíîì, ùî êîíòðîëþº 
ëèìîííå çàáàðâëåííÿ, ðîñëèíè ë³í³¿ ‘ÊÃ13’ ç 
àáðèêîñîâèìè êâ³òêàìè áóëî ñõðåùåíî ç ë³-
í³ÿìè ‘ÊÃ107’ òà ‘ÇË678’, ÿê³ ìàëè ëèìîííå 
çàáàðâëåííÿ êâ³òîê. Îòðèìàí³ ðîñëèíè ïåð-
øîãî ïîêîë³ííÿ ìàëè æîâòå çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê. Ï³ñëÿ ñàìîçàïèëåííÿ îòðè-

ìàíî ðîçùåïëåííÿ â äðóãîìó ïîêîë³íí³, ðå-
çóëüòàòè ÿêîãî íàâåäåíî â òàáëèö³ 3.

Ó äðóãîìó ã³áðèäíîìó ïîêîë³íí³ ñïîñòåð³ãà-
ëè àáðèêîñîâå, æîâòå, ëèìîííå, ëèìîííî-àáðè-
êîñîâå òà îðàíæåâå çàáàðâëåííÿ êðàéîâèõ êâ³-
òîê. Ó áàòüê³â òà ã³áðèä³â îðàíæåâîãî çàáàðâ-
ëåííÿ íå ñïîñòåð³ãàëè. Òîìó âèñóíóòî ã³ïîòåçó, 
ùî îðàíæåâå òà àáðèêîñîâå çàáàðâëåííÿ çó-
ìîâëåí³ ð³çíèìè àëåëÿìè îäíîãî ãåíà. 

Òàáëèöÿ 3
Óñïàäêóâàííÿ îçíàêè àáðèêîñîâîãî çàáàðâëåííÿ â ñõðåùóâàííÿõ ³ç ë³í³ÿìè, 

ÿê³ ìàþòü ëèìîííå çàáàðâëåííÿ êâ³òîê 
Êîìá³íàö³ÿ ñõðåùóâàííÿ ‘ÊÃ107’ / ‘ÊÃ13’ ‘ÇË678’ / ‘ÊÃ13’

Ôåíîòèï çàáàðâëåííÿ áàòüê³â ëèìîííå / àáðèêîñîâå ëèìîííå / àáðèêîñîâå
Ôåíîòèï çàáàðâëåííÿ F1 æîâòå æîâòå

Ðîçùåïëåííÿ 
çà ôåíîòèïîì 
çàáàðâëåííÿ â F

2

æîâòå 36 72
îðàíæåâå 14 37
àáðèêîñîâå 14 29
ëèìîííå 8 17
ëèìîííî-àáðèêîñîâå 1 10

Ã³ïîòåçà ñï³ââ³äíîøåííÿ 6 : 4 : 3 : 2 : 1 6 : 4 : 3 : 2 : 1
χ2 6,63 3,08
Ã³ïîòåçà ñï³ââ³äíîøåííÿ 6 : 3 : 3 : 3 : 1 6 : 3 : 3 : 3 : 1
χ2 7,87 10,6

Ïðèì³òêà. χ2
05 (k = 4) 

= 9,49.

Ã³ïîòåçó îá´ðóíòóâàëè çàïèñîì ãåíîòèï³â 
áàòüê³âñüêèõ êîìïîíåíò³â òà ã³áðèä³â ïåðøî-
ãî é äðóãîãî ïîêîë³ííÿ. Ñèìâîëè ãåí³â çàïè-
ñàíî â³äïîâ³äíî äî çàïðîïîíîâàíèõ íàóêîâöÿ-
ìè, ÿê³ âïåðøå ¿õ îïèñàëè: Î, î

àð
, L, l [7].

Ôåíîòèï òà ãåíîòèïè áàòüê³â çà çàáàðâëåí-
íÿì êðàéîâèõ êâ³òîê:

Ëèìîííå – ÎÎ ll; àáðèêîñîâå – î
àð
î

àð
 LL. 

Ãåíîòèï F
1
: Îî

àð 
Ll – æîâòå.

Ãåíîòèïè F
2
 çà çàáàðâëåííÿì êðàéîâèõ 

êâ³òîê:
6 ÷àñòèí – æîâòå – Îî

àð
 L_

4 ÷àñòèíè – îðàíæåâå – ÎÎ __
3 ÷àñòèíè – àáðèêîñîâå – î

àð
î

àð
 L_

2 ÷àñòèíè – ëèìîííå – Î_ll
1 ÷àñòèíà – ëèìîííî-àáðèêîñîâå – î

àð
î

àð
 ll

Ó äðóãîìó ïîêîë³íí³ âèä³ëåíî êëàñ ðîñëèí 
ç ëèìîííî-àáðèêîñîâèì çàáàðâëåííÿì. Öå 
âêàçóº íà êîìïëåìåíòàðíó ä³þ àëåë³â, ÿê³ çó-
ìîâëþþòü ëèìîííå é àáðèêîñîâå çàáàðâëåííÿ. 
Äðóãèé àëåëü öüîãî æ ãåíà, ÿêèé çóìîâëþº 
îðàíæåâå çàáàðâëåííÿ êðàéîâèõ êâ³òîê ñî-
íÿøíèêó, åï³ñòàòóº íàä ðåöåñèâíîþ ãîìîçè-
ãîòîþ ãåíà ëèìîííîãî çàáàðâëåííÿ. Ðîñëèíè, 
ãîìîçèãîòí³ çà ðåöåñèâíèì àëåëåì ëèìîííîãî 
çàáàðâëåííÿ ç íàÿâí³ñòþ â äðóãîìó ãåí³ àëå-
ë³â îðàíæåâîãî êîëüîðó, ìàþòü ôåíîòèï ç 
îðàíæåâèì çàáàðâëåííÿì. Ñï³ââ³äíîøåííÿ 
êëàñ³â, íàâåäåíå ðàí³øå, çã³äíî ç êðèòåð³ºì 
Ï³ðñîíà º äîñòîâ³ðíèì â îáîõ ñõðåùóâàííÿõ. 

Îòæå, àáðèêîñîâå çàáàðâëåííÿ çóìîâëåíî 
ðåöåñèâíèì àëåëåì ãåíà, ³íøèé àëåëü ÿêîãî 

ñïðè÷èíþº îðàíæåâå çàáàðâëåííÿ. Ùîäî 
âçàºìîä³¿ ãåí³â, ùî çóìîâëþþòü îðàíæåâå é 
ëèìîííå çàáàðâëåííÿ, òî âèÿâëåíî åï³ñòàç 
ãîìîçèãîòè îðàíæåâîãî êîëüîðó íàä ðåöå-
ñèâíîþ ãîìîçèãîòîþ ëèìîííîãî. 

Îòðèìàíà ë³í³ÿ ‘ÊÃ109’ ç ïîºäíàííÿì ðå-
öåñèâíèõ ãîìîçèãîò, ùî çóìîâëþþòü ñâ³òëî-
æîâòå òà àáðèêîñîâå çàáàðâëåííÿ, áóëà ñõðå-
ùåíà ç ë³í³ºþ ‘ÂÈÐ421’, ÿêà ìàëà çâè÷àéíèé 
æîâòèé êîë³ð. Ó ïåðøîìó ïîêîë³íí³ ðîñëèíè 
ìàëè æîâòå çàáàðâëåííÿ, ó äðóãîìó ñïîñòåð³-
ãàëîñÿ ðîçùåïëåííÿ íà æîâòå (58 ðîñëèí), 
ñâ³òëî-æîâòå (18 ðîñëèí), àáðèêîñîâå (16 ðîñ-
ëèí) òà ñâ³òëî-àáðèêîñîâå (2 ðîñëèíè). Ñï³â-
â³äíîøåííÿ êëàñ³â ðîñëèí çà çàáàðâëåííÿì ó 
äðóãîìó ïîêîë³íí³ 9 : 3 : 3 : 1 âèÿâèëîñÿ äî-
ñòîâ³ðíèì çà êðèòåð³ºì Ï³ðñîíà. χ2 = 3,21 < 
χ2

0,05 (ê = 2) 
= 5,99. Öå ñõðåùóâàííÿ ï³äòâåðäèëî 

êîìïëåìåíòàðíó ä³þ ãåí³â, ùî çóìîâëþþòü 
ñâ³òëî-æîâòå é àáðèêîñîâå çàáàðâëåííÿ.

Ó äîñë³äæåííÿõ ß. Þ. Øàðèï³íî¿  [10] 
óñòàíîâëåíî ìîíîãåíèé ðåöåñèâíèé êîíò-
ðîëü óñïàäêóâàííÿ çàáàðâëåííÿ êðàéîâèõ 
êâ³òîê, ïîçíà÷åíîãî ÿê àáðèêîñîâå, áåç ³äåí-
òèô³êàö³¿ ç³ çðàçêàìè ³íøèõ êîëåêö³é òà íàó-
êîâö³â. 

Ëîáà÷åâèì Þ. Â. [3] âèâ÷åíî êðåìîâèé, çå-
ëåíî-æîâòèé, á³ëî-æîâòèé, ëèìîííèé òà 
îðàíæåâèé òèï çàáàðâëåííÿ êâ³òîê. Êîæíå ç 
îïèñàíèõ çàáàðâëåíü ìàº ðåöåñèâíèé ìîíî-
ãåííèé êîíòðîëü. Ó öüîìó äîñë³äæåíí³ íå 
íàâåäåíî ðåçóëüòàòè ñõðåùóâàíü ì³æ ë³í³ÿ-
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ìè ç ð³çíèìè òèïàìè çàáàðâëåíü òà ç³ çðàç-
êàìè ³íøèõ êîëåêö³é. 

Äîñë³äæåííÿ ç óñòàíîâëåííÿ âçàºìîä³¿ ãåí³â, 
ùî çóìîâëþþòü ð³çí³ çàáàðâëåííÿ êðàéîâèõ 
êâ³òîê, ïðîâåäåíî â ²íñòèòóò³ îë³éíèõ êóëüòóð 
[7]. Ó öèõ äîñë³äæåííÿõ ïðîâîäèëè ëèøå îäíå 
ñõðåùóâàííÿ ë³í³é ç ëèìîííèì òà àáðèêîñî-
âèì çàáàðâëåííÿì êðàéîâèõ êâ³òîê ì³æ ñîáîþ 
³ âçàãàë³ íå ñõðåùóâàëè ì³æ ñîáîþ ë³í³¿ ç êâ³ò-
êàìè àáðèêîñîâîãî òà îðàíæåâîãî êîëüîðó.

Ùîäî óñïàäêóâàííÿ îçíàêè ëèìîííîãî çà-
áàðâëåííÿ, òî â äåÿêèõ äîñë³äæåííÿõ óêàçó-
ºòüñÿ íà íàÿâí³ñòü äâîõ ãåí³â, ÿê³ éîãî êîíò-
ðîëþþòü, ñàìå ó çâ’ÿçêó ç îðàíæåâèì çàáàðâ-
ëåííÿì [5, 9]. Îòðèìàí³ íàìè ðåçóëüòàòè, ÿê³ 
ñâ³ä÷àòü ïðî åï³ñòàç ãîìîçèãîòè àëåë³â, ùî 
êîíòðîëþþòü îðàíæåâå çàáàðâëåííÿ êâ³òîê 
íàä ðåöåñèâíîþ ãîìîçèãîòîþ, ÿêà çóìîâëþº 
ëèìîííèé ¿õ êîë³ð, âêàçóþòü íà òîé ñàìèé 
âèïàäîê, êîëè äîñë³äíèêè çíàõîäÿòü ó äåÿ-
êèõ ñõðåùóâàííÿõ îðàíæåâå çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê.

Îòðèìàí³ äàí³ ùîäî óñïàäêóâàííÿ àáðèêî-
ñîâîãî çàáàðâëåííÿ êðàéîâèõ êâ³òîê ñîíÿø-
íèêó äîïîâíþþòü ³íôîðìàö³þ ïðî óñïàäêó-
âàííÿ ð³çíèõ òèï³â çàáàðâëåííÿ òà ¿õ âçàºìî-
ä³¿. Âîíè íå ïðîòèð³÷àòü ðåçóëüòàòàì äîñë³-
äæåíü ³íøèõ íàóêîâö³â. 

Âèñíîâêè
Àáðèêîñîâå çàáàðâëåííÿ êðàéîâèõ êâ³òîê 

ë³í³¿ ñîíÿøíèêó ‘ÊÃ13’ çóìîâëåíî ãîìîçè-
ãîòíèì ñòàíîì àëåëþ òîãî æ ñàìîãî ãåíà, 
äðóãèé àëåëü ÿêîãî ñïðè÷èíþº îðàíæåâèé 
êîë³ð ó ë³í³é ‘ÍÀ298’, ‘SL2966’ òà ‘LD72/3’.

Óñòàíîâëåíî êîìïëåìåíòàðíó ä³þ àëåë³â, 
ùî çóìîâëþþòü àáðèêîñîâå é ëèìîííå, à  òà-
êîæ àáðèêîñîâå òà ñâ³òëî-æîâòå çàáàðâëåííÿ 
êðàéîâèõ êâ³òîê.

Âèÿâëåíî âèïàäîê åï³ñòàçó ãîìîçèãîòè çà 
àëåëåì îðàíæåâîãî çàáàðâëåííÿ íàä ðåöå-
ñèâíèì ñòàíîì ãåíà, ÿêèé çóìîâëþº ëèìîí-
íå çàáàðâëåííÿ â êîìá³íàö³¿ ñõðåùóâàííÿ 
‘ÇË678’ / ‘ÊÃ13’.
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Öåëü. Óñòàíîâèòü õàðàêòåð íàñëåäîâàíèÿ àáðèêîñî-
âîé îêðàñêè êðàåâûõ öâåòêîâ ïîäñîëíå÷íèêà è òèïû âçà-
èìîäåéñòâèÿ ãåíîâ, îáóñëîâëèâàþùèõ ðàçëè÷íûå òèïû 
îêðàñêè. Ìåòîäû. Ïîëåâîé îïûò, ãåíåòè÷åñêèé àíàëèç. 
Ñòàòèñòè÷åñêóþ äîñòîâåðíîñòü ðåçóëüòàòîâ îöåíèâàëè 
ñ ïîìîùüþ êðèòåðèÿ Ïèðñîíà. Ðåçóëüòàòû. Ïðîâåäåíî 
ñêðåùèâàíèå ëèíèè ‘ÊÃ13’, èñòî÷íèêà ïðèçíàêà àáðèêî-
ñîâîé îêðàñêè, ñ ëèíèÿìè ïîäñîëíå÷íèêà, êîòîðûå èìåþò 
æåëòóþ, îðàíæåâóþ è ëèìîííóþ îêðàñêó êðàåâûõ öâåòêîâ. 
Â ïåðâîì ãèáðèäíîì ïîêîëåíèè îò ñêðåùèâàíèÿ ‘ÊÃ13’ ñ 
ïÿòüþ ëèíèÿìè, êîòîðûå èìåëè æåëòûé öâåò, íàáëþäàëè 
òîëüêî æåëòóþ îêðàñêó êðàåâûõ öâåòêîâ. Âî âòîðîì ãèá-
ðèäíîì ïîêîëåíèè ïîëó÷åíî ðàñùåïëåíèå ïîòîìêîâ íà 
äâà êëàññà – ñ æåëòîé è ñ àáðèêîñîâîé îêðàñêîé öâåòêîâ, 
â ñîîòíîøåíèè 3 : 1. Ëèíèÿ ‘ÊÃ13’ áûëà ñêðåùåíà ñ òðåìÿ 
ëèíèÿìè (’ÍÀ298’, ‘SL2966’, ‘LD72/3’), êîòîðûå èìåëè îðàí-
æåâóþ îêðàñêó öâåòêîâ. Â ïåðâîì ïîêîëåíèè íàáëþäàëè 
îðàíæåâóþ îêðàñêó öâåòêîâ, âî âòîðîì – çàôèêñèðîâàíî 
ðàñùåïëåíèå: òðè ÷åòâåðòè ïîòîìêîâ ñ îðàíæåâîé îêðàñ-
êîé öâåòêîâ ê îäíîé ÷åòâåðòè ñ àáðèêîñîâîé. Ëèíèÿ ‘ÊÃ13’ 
áûëà ñêðåùåíà ñ ‘ÊÃ107’ è ‘ÇË678’, êîòîðûå èìåëè ëèìîí-
íóþ îêðàñêó öâåòêîâ. Ïîëó÷åííûå ðàñòåíèÿ ïåðâîãî ïîêî-
ëåíèÿ èìåëè æåëòóþ îêðàñêó êðàåâûõ öâåòêîâ. Âî âòîðîì 

ïîêîëåíèè ïîëó÷åíî ïÿòü êëàññîâ ðàñòåíèé ïî îêðàñêå 
êðàåâûõ öâåòêîâ: æåëòûå, îðàíæåâûå, àáðèêîñîâûå, ëè-
ìîííûå, ëèìîííî-àáðèêîñîâûå â ñîîòíîøåíèè 6 : 4 : 3 : 2 : 1.
Ïî ýòîìó ðàñùåïëåíèþ àëëåëè ëèìîííîé è àáðèêîñîâîé 
îêðàñêè èìåþò êîìïëåìåíòàðíîå äåéñòâèå, ãîìîçèãîòíîå 
ñîñòîÿíèå îðàíæåâîãî àëëåëÿ åïèñòàòèðóåò íàä ðåöåññèâ-
íîé ãîìîçèãîòîé ãåíà ëèìîííîé îêðàñêè. Ëèíèÿ ‘ÊÃ108’ ñ 
ñî÷åòàíèåì ãåíîâ, îáóñëîâëèâàþùèõ àáðèêîñîâûé è ñâåò-
ëî-æåëòûé öâåò, èìååò ñâåòëî-àáðèêîñîâóþ îêðàñêó è â 
ñêðåùèâàíèÿõ âî âòîðîì ïîêîëåíèè äàåò ðàñùåïëåíèå â 
ñîîòíîøåíèè 9 : 3 : 3 : 1. Âûâîäû. Àáðèêîñîâàÿ îêðàñêà 
êðàåâûõ öâåòêîâ ëèíèè ïîäñîëíå÷íèêà ‘ÊÃ13’ îáóñëîâ-
ëåíà ãîìîçèãîòíûì ñîñòîÿíèåì àëëåëÿ òîãî æå ãåíà, âòî-
ðîé àëëåëü êîòîðîãî âûçûâàåò îðàíæåâûé öâåò ó ëèíèé 
‘ÍÀ298’, ‘SL2966’ è ‘LD72/3’. Óñòàíîâëåíî êîìïëåìåíòàðíîå 
äåéñòâèå àëëåëåé, îáóñëîâëèâàþùèõ àáðèêîñîâóþ è ëè-
ìîííóþ, à òàêæå àáðèêîñîâóþ è ñâåòëî-æåëòóþ îêðàñêó 
êðàåâûõ öâåòêîâ. Âûÿâëåí ñëó÷àé ýïèñòàçà ãîìîçèãîòû ïî 
àëëåëþ îðàíæåâîãî öâåòà íàä ðåöåññèâíûì ñîñòîÿíèåì 
ãåíà, êîòîðûé âûçûâàåò ëèìîííóþ îêðàñêó â êîìáèíàöèè 
ñêðåùèâàíèÿ ‘ÇË678’ / ‘ÊÃ13’.

Êëþ÷åâûå ñëîâà: ïðèçíàê; íàñëåäîâàíèå; ãåí; àëëåëü; 
âçàèìîäåéñòâèå ãåíîâ.

Purpose. To reveal the nature of the inheritance of apri-
cot color of the ray flowers of the sunflower and the type of 
interaction of genes causing different colors. Methods. Field 
experiment, genetic analysis. The statistical validity of the 
results was evaluated using Pearson’s criterion. Results. We 
conducted crosses of the ‘KG13’ line as the source of the sign 
of apricot color with sunflower lines that had yellow, orange 
and lemon colors of the ray flowers. In the first generation, 
from crossing the ‘KG13’ line with five lines, which had a yel-
low color, only a yellow color of ray flowers was observed. In 
the second generation, a 3 : 1 split was observed: three-quar-
ters with yellow flowers and one with apricot flowers. Line 
‘KG13’ was crossed with three lines (‘HA298’, ‘SL2966’, ‘LD72/3’), 
which had an orange color of flowers. In the first generation, 
orange flowers were observed; in the second gene ration, split-
ting was recorded: three-quarters of offsprings with orange-
colored flowers and one-quarter with apricot flowers. The 
line ‘KG13’ was crossed with ‘KG107’ and ‘ZL678’, which had 
lemon-colored flowers. The resulting plants of the first gen-
eration had a yellow coloration of ray flowers. In the second 
generation, five classes of plants by coloration of ray flowers 

were obtained: yellow, orange, apricot, lemon, lemon-apricot 
in the ratio 6 : 4 : 3 : 2 : 1. According to these data, the genes 
of lemon and apricot color have a complementary effect, the 
homozygous state of orange allele is epistatic to the reces-
sive homozygote of the lemon-colored gene.  The ‘KG108’ line 
with a combination of genes responsible for apricot and light 
yellow color has its own light apricot color and in crossings 
with a yellow colored line in the second generation gives 
splitting in the ratio 9 : 3 : 3 : 1. Conclusions. It was revealed 
that the apricot color of the ray flowers of the sunflower line 
‘KG13’ is due to the homozygous state of the allele of the same 
gene whose second allele causes an orange color in the lines 
‘NA298’, ‘SL2966’ and ‘LD72/3’. The complementary action of 
alleles responsible for apricot and lemon, as well as apricot 
and light yellow coloration of ray flowers was determined. A 
case of epistasis of homozygotes along the allele controlling 
the orange color over the recessive homozygote of the gene, 
which is controlled by the lemon color in the crossing combi-
nation ‘ZL678’ / ‘KG13’, was revealed.

Keywords: trait; inheritance; gene; allele; gene interac-
tion.
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Introduction
The practical significance of the species of 

the genus Linum L. (Linaceae) is due to their 
beneficial properties. The species are used as 
fiber, oilseeds, melliferous, medicinal, fodder, 
essential oil and ornamental plants [1]. Under 
certain conditions, various species of this genus 

can be involved in interspecific crosses with the 
subsequent use of such hybrids in breeding. In 
agrarian production, diverse varieties of flax 
(Linum usitatissimum L.) are common, which 
are mainly grown to obtain natural fiber for the 
textile industry, seeds, edible or technical oil.

Although flax has been known for several 
millennia, it still remains the subject of nume-
rous scientific studies on phylogenesis and taxo-
nomy, breeding and growing technology, bio-
technology, etc. The culture of isolated cells and 
tissues can be used in practical breeding. The 
regenerated plants formed in vitro in compari-
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Callus formation, organogenesis 
and microclonal reproduction in different species 
of the genus Linum L. in vitro
S. V. Mishchenko*, L. M. Kryvosheieva

Institute of Bast Crops, NAAS of Ukraine, 45 Tereshchenkiv St., Hlukhiv, Sumy region, 41400, Ukraine, 
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Purpose. To reveal the frequency and intensity of callus formation and organogenesis, the effectiveness of microclonal 
reproduction of various species of the genus Linum L. (Linaceae) in vitro. Methods. For in vitro induction of callus forma-
tion and organogenesis, hypocotyl segments of species Linum usitatissimum L. convar. elongatum and convar. usitatis-
simum, L. tenue Desf., L. bienne Mill., L. corymbulosum Pchb., L. nervosum Waldst. & Kit., L. flavum L., L. campanulatum L., 
L. perenne L., L. austriacum L., L. grandiflorum Desf., L. strictum L. were cultivated on Murashige and Skoog medium sup-
plemented with 0.05 mg/l 1-naphthylacetic acid and 1.0 mg/l 6-benzyl aminopurine at 22–24 °C, relative humidity of 
60–80%, with 16 hours photoperiod (2500 flux). For microclonal reproduction Murashige and Skoog, White, Gamborg and 
Eveleigh media and their modifications were used. The measurement results were interpreted by the arithmetic mean, 
standard error for the sample mean, the least significant difference and ranked. Results. Different species of the genus 
Linum to a large extend are capable of forming callus and regenerating shoots under the specified cultivation conditions. 
The frequency of callus formation for the studied samples on the 35th day of cultivation varied within 81.25–100%, the 
mass of callus from one explant – 0.21–1.64 g, the frequency of organogenesis – 12.50–100%, the number of shoots – 
1.8–7.6 pcs. and the height of the shoots was 0.82–2.12 cm. The following species: L. usitatissimum convar. elongatum, 
L. tenue, L. bienne and L. strictum were distinguished by a high intensity of callus formation. Intensive organogenesis 
was pecular to L. tenue, L. bienne, L. flavum, L. austriacum and L. grandiflorum. The efficiency of somaclone obtaining was 
quite low in L. nervosum and L. campanulatum. In total, for the microclonal reproduction of species of the genus Linum 
Murashige and Skoog, Gamborg and Eveleigh media supplemented with 12.5 g/l glucose were optimal. At the final stages 
of microclonal propagation, before transferring microclones in vivo, it is advisable to use White medium, which contributes 
to a high frequency of rhizogenesis. Varieties of L. usitatissimum convar. elongatum and convar. usitatissimum had diffe-
rent responses to in vitro culture. Conclusions. The frequency and intensity of callus formation and organogenesis, the 
effectiveness of microclonal reproduction depended on the genotype of a particular species; therefore it is advisable to 
select the composition of the nutrient medium and growth regulators for each of them. Some species of the genus Linum 
have not yet been studied in vitro, so the obtained results allow expanding the scope of their use in practice, in particular 
in breeding as a new source material with somaclonal variation, interspecific crosses, and ornamental floriculture.
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son with the starting material are characteri-
zed by somaclonal variability, which, in case of 
positive changes, can be used for the creation 
of new varieties. Undesirable mutant forms can 
be rejected at the stage of regeneration in vitro.

Methods of plant cells and tissues regenera-
tion, somatic embryogenesis, anther culture and 
doubled haploids, isolated protoplasts, cell sus-
pensions, etc. in breeding programs have been 
well designed and described precisely for L. usi-
tatissimum. In particular, for the induction of 
somatic callus formation and organogenesis in 
flax in vitro, the successful experience of using 
1-naphthaleneacetic acid (NAA) and 6-ben-
zylaminopurine (BAP) [2, 3], 2,4-dichlorophe-
noxyacetic acid (2,4-D) and BAP [4], thidiazu-
ron (TDZ) [5], etc. is known. In the cell suspen-
sion culture, the addition of the phytohormones 
NAA (0.1 mg/l) and BAP (0.5 mg/l) was opti-
mal. At the same time, a high concentration of 
BAP in a liquid medium limited cell prolifera-
tion and reduced biomass formation [6]. Low-
molecular five-and six-membered nitrogen-con-
taining heterocyclic compounds (derivatives of 
pyridine, pyrimidine, pyrazole, and isoflavones) 
have also been found to exhibit a high stimula-
ting effect on direct organogenesis of flax, thus 
these compounds are promising as effective 
substitutes for traditional (common) auxin NAA 
and cytokine BAP [7].

The effectiveness of callus formation and or-
ganogenesis depends not only on the determina-
tion of optimal concentrations and combinations 
of auxins and cytokinins in the medium. It was 
higher in the case when hypocotyl segments 
were immersed in sterile distilled water before 
being placed on hormonal nutrient medium and 
shaken slightly for 20 minutes, compared with 
the option where they were immediately placed 
on medium. Such pretreatment softened the epi-
dermis layer and increased its permeability, 
what caused a higher metabolic activity of the 
tissues due to increased water, nutrients and 
growth regulators absorption from the medium 
[8]. The competition among the explants was 
achieved by changing the distance between them 
in Petri dishes: in particular, at a distance of 
1.0 cm compared with placement at 2.0 cm, the 
number of regenerants and their length in-
creased, and in the case of reducing the distance 
to 0.5 cm decrease in the frequency of organo-
genesis and size of the formed shoots was ob-
served [9]; the placement of explants according 
to the 1.5 × 1.5 cm scheme was optimal [10].

Although the anther culture is less efficient 
for the regeneration of flax plants, compared 
with the somatic cell culture, it is often used in 
biotechnological research. It is regenerants ob-

tained from anther cells that have increased 
resistance against Fusarium wilt [11]. Pretreat-
ment of donor plants, the genotype (variety), 
the type and ratio of exogenous growth regula-
tors, the temperature of cultivation of explants 
had a significant impact on the induction of 
callus formation in flax anther culture. An-
thers of donor plants grown under lower tem-
peratures (14–18 °C) significantly increased the 
intensity of callus formation compared with an-
thers grown at higher temperatures (18–22 °C). 
Combinations of phytohormones should be de-
veloped for each genotype separately. In par-
ticular, for certain varieties such combinations 
are described as effective: 0.1 mg/l BAP and 
0.2 mg/l 2,4-D; 0.2 mg/l BAP and 0.1 mg/l 
NAA; 0.1 mg/l BAP and 0.2 mg/l indole-3-ace-
tic acid (IAA), depending on the genotype, must 
be supplemented with nutrient medium with 
sucrose [12–14], maltose for effective regenera-
tion of the shoots [15] or lactose, which in-
creases the intensity of callus formation [16]. 
The number of anthers with callus formation was 
greater at a cultivation temperature of 28 °C, 
compared with 33 and 6 °C [17].

Methods for obtaining callus tissue from the 
embryo (ovary) of flax, followed by regeneration 
of shoots are also developed. It was revealed 
that callus was the most intensively formed and 
shoots were regenerated on medium supplemen-
ted with 1.5 mg/l IAA and 1.5 mg/l BAP, but 
rhizogenesis in this case was not observed, roots 
developed on medium only with auxin 2.4-D
[18]. Other studies have shown that the fre-
quency of callus formation can vary widely 
(9.17–100%), depending on the variety and phy-
tohormonal composition of the medium, and in 
some varieties, organogenesis did not occur at 
all. In most cases, the highest rate of shoot 
regeneration was obtained on a medium supple-
mented with 0.1 mg/l NAA and 0.2 mg/l TDZ. 
Cytological analysis shows that 21.88% of the 
regenerated plants were haploids, and the rest 
were diploids or mixoploids (78.12%) [19].

The processes of callus formation and or-
ganogenesis of L. usitatissimum in vitro are 
determined by genetic factors. Callus forma-
tion and the ability to regenerate are influ-
enced by the non-additive effects of genes. At 
the same time, the degree (intensity) of callus 
formation and organogenesis has different ge-
netic nature [20]. 

Representatives of the genus Linum are cha-
racterized by a significant variety of biological 
features, among which a special place is occu-
pied by the structure and color of the flower 
(Fig. 1), the stem morphology and life form. The 
genus belongs to the critical and systematically 
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Fig. 1. The variety of generative organs of various species of Linum L.:
L. usitatissimum L.: flowering (1) and separate flower (2) L. flavum L.: 

flowering (3) and separate flower (4); L. bienne Mill. (5) and L. perenne L. (6);
L. austriacum L.: flowers (7) and placement of seeds (8); 

various colors of L. grandiflorum Desf. (9, 10)
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complex groups of vascular plants, so the views 
of researchers on its volume and the status of 
some taxa, as well as the diagnostic signifi-
cance of morphological features are debatable 
[1]. In our work, we give the names of species 
according to the classification and version 1.1 
of the “The Plant List” [21]. L. usitatissimum 
varieties grouping was done according to the 
modern widespread classification [22]; accor-
ding to it, the species described earlier as inde-
pendent, are combined into one polymorphic 
species with four varieties. Such a classification 
is most suitable for breeding, and the allocation 

of higher taxa does not make sense, since the 
morphotypes and ecotypes of modern flax varie-
ties are very diverse [23].

It should be noted that L. usitatissimum 
being the most common in agricultural pro-
duction and selection studies is mainly used 
in vitro culture. In our work we investigated 
various species of the genus Linum, which 
had distinctive features when cultivated in 
the indicated artificial conditions and at the 
same time could give new ideas not only 
about the biological diversity of the genus 
Linum, but also expanded the scope of its 
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use in human practice, which determined 
the relevance of the research in this direc-
tion.

The purpose of the research is to determine 
the frequency and intensity of callus formation 
and organogenesis, the efficiency of micro-
clonal reproduction of different species of the 
genus Linum L.

Materials and methods
Samples from the collection of genetic re-

sources of the Institute of Bast Crops of the 
National Academy of Agrarian Sciences of 
Ukraine, including 11 species of the genus Li-
num L.: L. usitatissimum L., L. tenue Desf. 
(UF0401804, USA), L. bienne Mill. (UF0401805, 
USA), L. corymbulosum Pchb. (UF0401806, 
USA), L. nervosum Waldst. & Kit. (UF0401807, 
USA), L. flavum L. (UF0402168, Germany),            
L. campanulatum L. (UF0402172, Germany),    
L. perenne L. (Ukraine), L. austriacum                          
L. (UF0402192, Ukraine), L. grandiflorum 
Desf. (UF0401580, Germany), L. strictum L. 
(UF0401841, Portugal) were the object of the 
study. The species L. usitatissimum was repre-
sented by two varieties and two samples of 
each of them, namely: L. usitatissimum L. con-
var. elongatum – ‘Glinum’ (UF0401603, 
Ukraine), ‘Krom’ (UF0401494, Russia), L. usi-
tatissimum L. convar. usitatissimum – ‘Ruta’ 
(UF0402228, Lithuania), ‘Opus’ (UF0402142, 
Belarus).

The seeds were sterilized with a 3% aqueous 
solution of sodium hypochlorite (NaOCl) with 
12.5–15 minutes of exposure, washed three 
times with sterile distilled water. Seeds of each 
species were germinated on agarized hormone-
free nutrient medium Murashige and Skoog 
with 10 g/l sucrose. On days 7–15 hypocotyls 
segments of seedlings 2–3 mm long were cul-
tivated in biological test tubes 2 cm in diame-
ter on Murashige and Skoog medium, supple-
mented with 0.05 mg/l NAA and 1.0 mg/l BAP, 
30 g/l sucrose, with 16 hours photoperiod 
(2500 flux) at 22–24 °C, relative humidity of 
60–80%, to induce calus formation and or-
ganogenesis.

To obtain regenerated plants, such nutrient 
media were used: I – Murashige and Skoog [24], 
supplemented with 12.5 g/l sucrose; II – Mu-
rashige and Skoog, supplemented with 12.5 g/l 
glucose; III – Murashige and Skoog modified, 
containing 1/2 macro-, 2/1 micro-salts and vi-
tamins, 0.3 mg/l IAA, 10.0 g/l sucrose ; IV – 
White (1943), supplemented with 12.5 g/l suc-
rose; V – Gamborg and Eveleigh [25], supple-
mented with 12.5 g/l sucrose; VI and – Gam-
borg and Eveleigh, supplemented with 12.5 g/l 

of glucose. Microclonal propagation of regene-
rated plants was performed when they reached 
a height of about 10 cm.

Registrations were carried out on the 35th 
day of cultivation in terms of the frequency of 
callus formation (the percentage of explants on 
which callus was formed), the mass of callus 
from one explant, the frequency of organoge-
nesis (the percentage of calluses on which sho-
ots were formed), the number of shoots that 
formed (excluding meristematic zones and em-
bryonic shoots), and the height of normally de-
veloped shoots. A sampling was at least 30 
explants and observations for each flax species 
and medium variant. The arithmetic mean, the 
error of the sample mean, and the least sig-
nificant difference between the variants of ex-
periment (LSD) were determined. Microclones 
for the height of shoots and the frequency of 
rhizogene sis were ranked in descending order.

Results and discussion
Various species of the genus Linum L. proved 

to be ve ry sensitive to in vitro culture. The 
vast majority of them in 100% of cases formed 
a callus on the hypocotyl segments under the 
condition of cultivation on the Murashige and 
Skoog medium supplemented with 30 g/l suc-
rose, 0.05 mg/l NAA and 1.0 mg/l BAP, with 
16 hours photoperiod (2500 flux) at 22–24 °C, 
relative humidity of 60–80%. The only excep-
tions were L. campanulatum (the frequency of 
callus formation – 81.25%) and L. grandiflo-
rum (90.62%). At the same time, the intensity 
of callus formation in different species was 
uneven. On average, the mass of callus from 
the explants varied from 0.21 ± 0.032 (L. gran-
diflorum) to 1.64 ± 0.069 g (L. tenue).

The frequency of organogenesis, which 
ranged from 12.50 (L. campanulatum) to 100% 
(L. tenue and L. flavum), did not depend on the 
intensity of callus formation. On hypocotyl 
segments of L. grandiflorum, the callus was 
hardly formed (on average, only 0.21 g from 
explants), but shoots were formed with a very 
significant frequency (96.88%) and height 
(2.12 cm). The sign of the frequency of organo-
genesis had a significant range of variation 
(the difference between the maximum and 
minimum values) at the level of 87.5%, which 
indicates significant genotypic differences in 
the ability to form shoots from the undifferen-
tiated group of cells in vitro in the presence of 
the aforementioned growth regulators or the 
possibility of initiating organogenesis as long 
as other phytohormones or their concentra-
tions were added. Such an indicator as the 
number of shoots formed from a callus of one 
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hypocotyl explant also varied depending on the 
studied species – from 1.8 ± 0.25 (L. grandi-
florum) to 7.6 ± 0.28 pcs. (L. perenne), that was 
more than four times. The height of the shoots 
and their habitus on the 35th day of cultiva-
tion in different species, as well as in natural 
conditions, also differed significantly (Fig. 2), 
namely, the limits of variation ranged from 
0.82 ± 0.067 (L. nervosum) to 2.12 ± 0.351 cm 
(L. grandiflorum). The relationship between 
such traits as the number of shoots and their 
height was not observed (Table 1).

Microclonal propagation of the obtained re-
generating plants (Fig. 2) showed differences 
in the reaction of different species of the ge-

nus Linum L. to the composition of the nutri-
ent medium. Similarly to the natural condi-
tions, according to the average data on all 
nutrient media, shoots were high in L. stric-
tum, L. tenue, L. usitatissimum convar. usi-
tatissimum and L. corymbulosum (grades 1–4); 
L. bienne, L. nervosum, L. usitatissimum con-
var. elongatum and L. campanulatum (grades 
5–8) had had an average height; L. flavum,              
L. perenne, L. grandiflorum and L. austriacum 
(ranks 9–12) belonged to low-growing plants. 
The height of the shoots varied from 1.89 to 
12.52 cm.

According to the average data for 12 species 
and varieties, shoots grew intensively on the 

Fig. 2. Regeneration of shoots from callus and microclones of various species of the genus Linum L.:
1 – L. usitatissimum convar. usitatissimum (a), L. strictum (b) and L. perenne (c);

2 – L. perenne (a), L. usitatissimum convar. elongatum (b)

             à                      b                        c             à                      b                        c                  à                                  b                 à                                  b

11 22

Table 1
The ability to callus formation and organogenesis in vitro in different species of the genus Linum L.

Species

Intensity of callus formation Intensity of organogenesis
Frequency of 

calus formation, 
%

Mass of a callus 
from explant, 

g

Frequency
of organogenesis, 

%

Number 
of shoots, 

pcs

Hight of shoots, 
cm

L. usitatissimum convar. elongatum 100 1.14 ± 0.092 90.62 3.0 ± 0.24 1.00 ± 0.062
L. usitatissimum convar. usitatissimum 100 0.87 ± 0.080 58.22 2.2 ± 0.36 1.15 ± 0.062
L. tenue 100 1.64 ± 0.069 100 2.6 ± 0.14 1.62 ± 0.238
L. bienne 100 1.10 ± 0.091 93.75 2.8 ± 0.13 1.28 ± 0.091
L. corymbulosum 100 0.48 ± 0.068 65.62 2.2 ± 0.13 0.83 ± 0.076
L. nervosum 100 0.73 ± 0.075 50.00 2.0 ± 0.07 0.82 ± 0.067
L. flavum 100 0.40 ± 0.050 100 3.8 ± 0.24 0.90 ± 0.071
L. campanulatum 81.25 0.42 ± 0.046 12.50 3.7 ± 0.22 1.04 ± 0.078
L. perenne 100 0.60 ± 0.058 53.33 7.6 ± 0.28 1.76 ± 0.158
L. austriacum 100 0.54 ± 0.029 93.75 2.0 ± 0.08 1.54 ± 0.175
L. grandiflorum 90.62 0.21 ± 0.032 96.88 1.8 ± 0.25 2.12 ± 0.351
L. strictum 100 0.94 ± 0.105 87.50 2.6 ± 0.41 1.51 ± 0.243
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Murashige and Skoog medium (8.43 cm in the 
variant with the addition of 12.5 g/l sucrose 
and 8.52 cm with the addition of 12.5 g/l glu-
cose). Somewhat less, the height of microclones 
appeared on White’s medium with the addition 
of 12.5 g/l sucrose and Gamborg and Eveleigh 
medium containing 12.5 g/l glucose (7.88 cm 
each). An increase in height was observed on 
White’s medium, but the leaves and lateral meris-
tems died at 2/3 of the lower part of the shoot, 
what made further microclonal reproduction 
impossible. The modified Murashige and Skoo-
ga medium with half the dose of macrosalts, 
a double dose of micro salts and vitamins, 
0.3 mg/l IAA, 10.0 g/l sucrose was ineffective.

A particular composition of the medium on a 
particular type of flax may affect differently. 
For example, in L. usitatissimum convar. elon-
gatum abrupt growth suppression was observed 
on the modified Murashige and Skoog medium 
with half a dose of macro salts, a double dose 
of micro salts and vitamins, 0.3 mg/l IAA and 
10.0 g/l sucrose, and shoots of L. usitatissimum 
convar. usitatissimum were the highest when 
cultivated on this medium (Table 2).

Like the trait of height, rhizogenesis in dif-
ferent species of the studied genus occured 
with unequal intensity. According to the avera-
ge data, the microclones of L. strictum, L. co-
rymbulosum, L. usitatissimum convar usitatis-
simum and L. tenue (ranks 1–4) had the highest 
frequency of rhizogenesis. The average frequen-
cy of normal developed roots was in L. usitatis-
simum convar. elongatum, L. austriacum, L. bien-
ne and L. nervosum (ranks 5–8), the lowest in-
cidence of rhizogenesis was observed in L. cam-
panulatum, L. flavum, L. perenne and L. gran-
diflorum (ranks 9–12). The average frequency 
of rhizogenesis was in the range of 29.30–
100%.

Most often microclones formed roots on 
White’s medium with 12.5 g/l sucrose (78.12%), 
which was quite predictable, positive results 
were obtained on Murashige and Skoog, Gam-
borg and Eveleigh media (from 71.25 to 75.56%). 
At the same time, glucose, as a source of carbo-
hydrates in the medium and osmotic pressure 

in the cells, to a certain extent increased the 
intensity of rhizogenesis. The modified medium, 
although it contained auxin IAA, turned out to 
be less suitable for the induction of rooting in 
regenerated flax shoots (Table 3).

Just as within one species of L. usitatissimum, 
callus tissue formation, regeneration, growth, 
development and rooting of shoots in vitro de-
pends on the genotype (starting material) [2, 
12–14, 16, 19, 20], and within the whole genus, 
there are significant differences in the course 
of these phenomena. In general, according to 
the intensity of callus formation (by a complex 
of characters), the following species were dis-
tinguished: L. usitatissimum convar. elongatum, 
L. tenue, L. bienne and L. strictum. The most 
intensive organogenesis (by the complex of 
characters) is inherent in the species: L. tenue, 
L. bienne, L. flavum, L. austriacum and L. gran-
diflorum. The efficacy of obtaining somaclones 
in vitro under the described cultivation condi-
tions was rather low in L. nervosum and L. cam-
panulatum (the frequency of organogenesis was 
50.00 and 12.50%, respectively). Despite the 
fact that the combination of NAA and BAP is 
most often described as optimal for flax calus 
formation and organogenesis [2, 13], in less sen-
sitive species to culture in vitro and these 
growth regulators of exogenous origin, the pos-
sibilities of increasing the production of regene-
rative plants in the event of a change, for ex-
ample, of the phytohormonal composition of the 
medium remain open.

In general, for microclonal propagation of 
species of the genus Linum, the Murashige and 
Skoog, Gamborg and Eveleigh media with the 
addition of 12.5 g/l glucose were optimal. At 
the final stages of microclonal propagation, be-
fore transferring microclones in vivo, it is ad-
visable to use the White medium, which con-
tributes to a high frequency of rhizogenesis. 
For each species, among the studied media and 
modifications by the complex of features, it is 
possible to select the optimal ones – those that 
contribute to the intensive growth and develop-
ment of the shoots, and those on which active 
rhizogenesis is observed (Table 4).

Table 4
Optimum media for microclonal propagation of species of the genus Linum L.

Medium
Murashige and Skoog Murashige and Skoog (modified) White Gamborg and Eveleigh
L. bienne,
L. nervosum,
L. perenne,
L. austriacum,
L. grandiflorum,
L. strictum

L. usitatissimum
convar. usitatissimum

L. usitatissimum
convar. usitatissimum,
L. nervosum,
L. flavum,
L. campanulatum,
L. strictum

L. bienne,
L. corymbulosum,
L. strictum
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Different varieties of L. usitatissimum – fi-
ber flax and oilseeds – have distinctive tenden-
cies in the intensity of callus formation, or-
ganogenesis, and the growth of microclones, 
which must be taken into account in agricul-
tural biotechnology and when used in breeding 
programs.

It is practically impossible to choose a uni-
versal nutrient medium for effective callus for-
mation and organogenesis and microclonal 
propagation of different plants in vitro, even if 
they belong to the same genus. In vitro culture 
morphogenetic reactions may differ not only 
from the age and type of the explant selected 
in the study, but also from the studied variety 
or sample of the same species, therefore, very 
often, researchers have to select for each stu-
died variety (genotype) separately and appropri-
ate growth regulators (concentration (s) of phy-
tohormone (s) and/or their ratio) for the effec-
tive induction of somatic organogenesis (shoot-
and-root formation) or embryogenesis in vitro.

Conclusions
Various species of the genus Linum L., with 

a few exceptions, are largely capable of forming 
callus and regenerating shoots in vitro when 
cultivated at 22–24 °C, relative humidity of 
60–80%, with 16 hours photoperiod (2500 flux) 
on agar nutrient Murashige and Skoog medium, 
supplemented with 0.05 mg/l NAA, 1.0 mg/l 
BAP. The frequency, intensity of callus forma-
tion and organogenesis, the effectiveness of mic-
roclonal reproduction depended on the genotype 
of a particular species, therefore for each of 
them it is advisable to select separately the com-
position of the nutrient medium and growth 
regulators. The frequency of callus formation of 
the studied samples on the 35th day of cultiva-
tion varied within 81.25–100%, the mass of a 
callus from one explant – 0.21–1.64 g, the fre-
quency of organogenesis – 12.50–100%, the 
number of shoots – 1.8–7.6 pcs. and the height 
of the shoots is 0.82–2.12 cm. The following spe-
cies L. usitatissimum convar. elongatum, L. te-
nue, L. bienne and L. strictum were distin-
guished by the high intensity of callus forma-
tion. Intensive organogenesis characteristic of 
the species L. tenue, L. bienne, L. flavum, L. aust-
riacum and L. grandiflorum. The effectiveness 
of shoots growth was quite low in L. nervosum 
and L. campanulatum. In total, for the micro-
clonal reproduction of species of the genus Li-
num L., Murashige and Skoog, Gamborg and 
Eveleigh are optimal with the addition of 12.5 g/l 
of glucose. At the final stages of microclonal 
propagation, before transferring microclones in 
vivo, it is advisable to use the White medium, 

which contributes to a high frequency of rhizo-
genesis. Varieties of L. usitatissimum convar. 
elongatum and convar. usitatissimum had dif-
ferent responses to in vitro culture.
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Öåëü. Óñòàíîâèòü ÷àñòîòó è èíòåíñèâíîñòü êàëëóñî- 
è îðãàíîãåíåçà, ýôôåêòèâíîñòü ìèêðîêëîíàëüíîãî ðàç-
ìíîæåíèÿ ðàçëè÷íûõ âèäîâ ðîäà Linum L. (Linaceae) â 
óñëîâèÿõ in vitro. Ìåòîäû. Äëÿ èíäóöèðîâàíèÿ êàëëóñî- 
è îðãàíîãåíåçà â óñëîâèÿõ in vitro ãèïîêîòèëüíûå ñåã-
ìåíòû âèäîâ Linum usitatissimum L. (convar. elongatum 
è convar. usitatissimum), L. tenue Desf., L. bienne Mill., 
L. corymbulosum Pchb., L. nervosum Waldst. & Kit., 
L. flavum L., L. campanulatum L., L. perenne L., 
L. austriacum L., L. grandiflorum Desf., L. strictum L. êóëü-
òèâèðîâàëè íà ñðåäå Ìóðàñèãå è Ñêóãà ñ äîáàâëåíèåì 
0,05 ìã/ë 1-íàô òèëóêñóñíîé êèñëîòû è 1,0 ìã/ë 6-áåí-
çèëàìèíîïóðèíà ïðè 16-÷àñîâîì ôîòîïåðèîäå, èíòåí-
ñèâíîñòè îñâåùåíèÿ 2500 ëê, îòíîñèòåëüíîé âëàæ-
íîñòè 60–80% è òåìïåðàòóðå âîçäóõà 22–24 °Ñ. Äëÿ 
ìèêðîêëîíàëüíîãî ðàçìíîæåíèÿ èñïîëüçîâàëè ñðåäû 

Ìåòà. Óñòàíîâèòè ÷àñòîòó òà ³íòåíñèâí³ñòü êàëó-
ñî- é îðãàíîãåíåçó, åôåêòèâí³ñòü ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ ð³çíèõ âèä³â ðîäó Linum L. (Linaceae) 
â óìîâàõ in vitro. Ìåòîäè. Äëÿ ³íäóêóâàííÿ êàëóñî- é 
îðãàíîãåíåçó â óìîâàõ in vitro ã³ïîêîòèëüí³ ñåãìåí-
òè âèä³â Linum usitatissimum L. convar. elongatum ³ 
convar. usitatissimum, L. tenue Desf., L. bienne Mill., 
L. corymbulosum Pchb., L. nervosum Waldst. & Kit., 
L. flavum L., L. campanulatum L., L. perenne L., 
L. austriacum L., L. grandiflorum Desf., L. strictum L. 
êóëüòèâóâàëè íà ñåðåäîâèù³ Ìóðàñ³ãå ³ Ñêóãà ç äîäà-
âàííÿì 0,05 ìã/ë 1-íàôòèëîöòîâî¿ êèñëîòè òà 1,0 ìã/ë 
6-áåíçèëàì³íîïóðèíó çà 16-ãîäèííîãî ôîòîïåð³îäó, 
³íòåíñèâíîñò³ îñâ³òëåííÿ 2500 ëê, â³äíîñí³é âîëîãîñò³ 
60–80% ³ òåìïåðàòóð³ ïîâ³òðÿ 22–24 °Ñ. Äëÿ 
ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ âèêîðèñòîâóâàëè ñå-
ðåäîâèùà Ìóðàñ³ãå ³ Ñêóãà, Óàéòà, Ãàìáîðãà ³ Åâåëåãà òà 
¿õ ìîäèô³êàö³¿. Ðåçóëüòàòè âèì³ðþâàíü ³íòåðïðåòóâàëè 
çà ñåðåäí³ì àðèôìåòè÷íèì, ïîõèáêîþ âèá³ðêîâî¿ ñåðåäíüî¿, 
íàéìåíøîþ ³ñòîòíîþ ð³çíèöåþ òà ðàíæèðóâàëè. Ðåçóëüòàòè. 
Ð³çí³ âèäè ðîäó Linum çíà÷íîþ ì³ðîþ çäàòí³ äî óòâîðåí-
íÿ êàëóñó ³ ðåãåíåðàö³¿ ïàãîí³â çà âêàçàíèõ óìîâ êóëü-
òèâóâàííÿ. ×àñòîòà êàëóñîãåíåçó äëÿ äîñë³äæóâàíèõ 
çðàçê³â íà 35-òó äîáó êóëüòèâóâàííÿ çì³íþâàëàñÿ â ìå-
æàõ 81,25–100%, ìàñà êàëóñó ç îäíîãî åêñïëàíòà – 0,21–
1,64 ã, ÷àñòîòà îðãàíîãåíåçó – 12,50–100%, ê³ëüê³ñòü 
ïàãîí³â – 1,8–7,6 øò. ³ âèñîòà ïàãîí³â – 0,82–2,12 ñì. 

Çà âèñîêîþ ³íòåíñèâí³ñòþ êàëóñîóòâîðåííÿ âèä³ëèëèñÿ 
òàê³ âèäè: L. usitatissimum convar. elongatum, L. tenue, 
L. bienne ³ L. strictum. Íàé³íòåíñèâí³øèé îðãàíîãåíåç âëà-
ñòèâèé âèäàì L. tenue, L. bienne, L. flavum, L. austriacum 
³ L. grandiflorum. Åôåêòèâí³ñòü îòðèìàííÿ ñîìàêëîí³â 
áóëà äîñèòü íèçüêîþ â L. nervosum ³ L. campanulatum. 
Çàãàëîì äëÿ ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ âèä³â ðîäó 
Linum îïòèìàëüíèìè º ñåðåäîâèùà Ìóðàñ³ãå ³ Ñêóãà, Ãàì-
áîðãà ³ Åâåëåãà ç äîäàâàííÿì 12,5 ã/ë ãëþêîçè. Íà çàâåð-
øàëüíèõ åòàïàõ ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ïåðåä 
ïåðåíåñåííÿì ì³êðîêëîí³â in vivo äîö³ëüíî âèêîðèñòî-
âóâàòè ñåðåäîâèùå Óàéòà, ÿêå ñïðèÿº âèñîê³é ÷àñòîò³ ðè-
çîãåíåçó. Ð³çíîâèäè L. usitatissimum convar. elongatum ³ 
convar. usitatissimum ìàëè ð³çíó ðåàêö³þ íà êóëüòèâóâàí-
íÿ â óìîâàõ in vitro. Âèñíîâêè. ×àñòîòà, ³íòåíñèâí³ñòü 
êàëóñî- é îðãàíîãåíåçó, åôåêòèâí³ñòü ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ çàëåæàëà â³ä ãåíîòèïó ïåâíîãî âèäó, òîìó 
äëÿ êîæíîãî ç íèõ äîö³ëüíî îêðåìî äîáèðàòè ñêëàä ïî-
æèâíîãî ñåðåäîâèùà ³ ðåãóëÿòîðè ðîñòó. Äåÿê³ âèäè 
ðîäó Linum ùå íå äîñë³äæåí³ â óìîâàõ in vitro, òîìó 
îòðèìàí³ ðåçóëüòàòè íàäàë³ äàþòü çìîãó ðîçøèðèòè ñôå-
ðó ¿õ âèêîðèñòàííÿ ó ïðàêòè÷í³é ä³ÿëüíîñò³, çîêðåìà â 
ñåëåêö³¿ ÿê íîâèé âèõ³äíèé ìàòåð³àë ³ç ñîìàêëîíàëüíîþ 
ì³íëèâ³ñòþ, ó ì³æâèäîâèõ ñõðåùóâàííÿõ, ó äåêîðàòèâíî-
ìó êâ³òíèêàðñòâ³.

Êëþ÷îâ³ ñëîâà: Linum L.; in vitro; æèâèëüíå ñåðåäîâè-
ùå; ô³òîãîðìîíè; ïàã³í.

ÓÄÊ 633.521:58.085
Ìèùåíêî Ñ. Â.*, Êðèâîøååâà Ë. Ì. Êàëëóñîãåíåç, îðãàíîãåíåç è ìèêðîêëîíàëüíîå ðàçìíîæåíèå 

in vitro ðàçíûõ âèäîâ ðîäà Linum L. // Plant Varieties Studying and Protection. 2019. Ò. 15, ¹ 2. Ñ. 124–134. 
https://doi.org/10.21498/2518-1017.15.2.2019.173558

Èíñòèòóò ëóáÿíûõ êóëüòóð ÍÀÀÍ Óêðàèíû, óë. Òåðåùåíêîâ, 45, ã. Ãëóõîâ, Ñóìñêàÿ îáë., 41400, Óêðàèíà, 
*e-mail: serhii-mishchenko@ukr.net

Ìóðàñèãå è Ñêóãà, Óàéòà, Ãàìáîðãà è Ýâåëåãà è èõ ìîäè-
ôèêàöèè. Ðåçóëüòàòû èçìåðåíèé èíòåðïðåòèðîâàëè ïî 
ñðåäíåìó àðèôìåòè÷åñêîìó, ïîãðåøíîñòè âûáîðî÷íîé 
ñðåäíåé, íàèìåíüøåé ñóùåñòâåííîé ðàçíèöå è ðàí-
æèðîâàëè. Ðåçóëüòàòû. Ðàçëè÷íûå âèäû ðîäà Linum â 
çíà÷èòåëüíîé ìåðå ñïîñîáíû ê îáðàçîâàíèþ êàëëóñà è 
ðåãåíåðàöèè ïîáåãîâ â óñëîâèÿõ in vitro ïðè óêàçàííûõ 
óñëîâèÿõ êóëüòèâèðîâàíèÿ. ×àñòîòà êàëëóñîãåíåçà äëÿ 
èññëåäóåìûõ îáðàçöîâ íà 35-å ñóòêè êóëüòèâèðîâàíèÿ 
êîëåáàëàñü â ïðåäåëàõ 81,25–100,00%, ìàññà êàëëóñà 
ñ îäíîãî ýêñïëàíòà – 0,21–1,64 ã, ÷àñòîòà îðãàíîãå-
íåçà – 12,50–100%, êîëè÷åñòâî ïîáåãîâ – 1,8–7,6 øò. 
è âûñîòà ïîáåãîâ – 0,82–2,12 ñì. Ïî âûñîêîé èíòåí-
ñèâíîñòè êàëëóñîîáðàçîâàíèÿ âûäåëèëèñü ñëåäóþ-
ùèå âèäû: L. usitatissimum convar. elongatum, L. tenue, 
L. bienne è L. strictum. Íàèáîëåå èíòåíñèâíûé îðãàíî-

24. Murashige T., Skoog F. A revised medium for rapid growth and bio 
assays with tobacco tissue cultures. Physiol. Plant. 1962. Vol. 15, 
Iss. 3. P. 473–497. doi: 10.1111/j.1399-3054.1962.tb08052.x

25. Gamborg O. L., Eveleigh D. E. Culture methods and detection 
of glucanases in suspension cultures of wheat and barley. 
Can. J. Biochem. Cell B. 1968. Vol. 46, Iss. 5. P. 417–421.                                 
doi: 10.1139/o68-063
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

ãåíåç ñâîéñòâåííûé âèäàì L. tenue, L. bienne, L. flavum, 
L. austriacum è L. grandiflorum. Ýôôåêòèâíîñòü ïîëó÷å-
íèÿ ñîìàêëîíîâ áûëà äîñòàòî÷íî íèçêîé ó L. nervosum 
è L. campanulatum. Â öåëîì äëÿ ìèêðîêëîíàëüíîãî 
ðàçìíîæåíèÿ âèäîâ ðîäà Linum. îïòèìàëüíûìè ÿâëÿ-
þòñÿ ñðåäû Ìóðàñèãå è Ñêóãà, Ãàìáîðãà è Ýâåëåãà ñ äî-
áàâëåíèåì 12,5 ã/ë ãëþêîçû. Íà çàâåðøàþùèõ ýòàïàõ 
ìèêðîêëîíàëüíîãî ðàçìíîæåíèÿ ïåðåä ïåðåíîñîì ìè-
êðîêëîíîâ in vivo öåëåñîîáðàçíî èñïîëüçîâàòü ñðåäó 
Óàéòà, êîòîðàÿ ñïîñîáñòâóåò âûñîêîé ÷àñòîòå ðèçîãå-
íåçà. Ðàçíîâèäíîñòè L. usitatissimum convar. elongatum 
è convar. usitatissimum èìåëè ðàçíóþ ðåàêöèþ íà êóëü-
òèâèðîâàíèå â óñëîâèÿõ in vitro. Âûâîäû. ×àñòîòà, èí-

òåíñèâíîñòü êàëëóñî- è îðãàíîãåíåçà, ýôôåêòèâíîñòü 
ìèêðîêëîíàëüíîãî ðàçìíîæåíèÿ çàâèñåëà îò ãåíîòèïà 
îïðåäåëåííîãî âèäà, ïîýòîìó äëÿ êàæäîãî èõ íèõ öåëå-
ñîîáðàçíî îòäåëüíî ïîäáèðàòü ñîñòàâ ïèòàòåëüíîé ñðå-
äû è ðåãóëÿòîðû ðîñòà. Îòäåëüíûå âèäû ðîäà Linum íå 
èññëåäîâàíû â óñëîâèÿõ in vitro, ïîýòîìó ïîëó÷åííûå 
ðåçóëüòàòû äàþò âîçìîæíîñòü â äàëüíåéøåì ðàñøèðèòü 
ñôåðó èõ èñïîëüçîâàíèÿ â ïðàêòè÷åñêîé äåÿòåëüíîñòè, 
â ÷àñòíîñòè â ñåëåêöèè êàê íîâûé èñõîäíûé ìàòåðèàë 
ñ ñîìàêëîíàëüíîé èçìåí÷èâîñòüþ, â ìåæâèäîâûõ ñêðå-
ùèâàíèÿõ, â äåêîðàòèâíîì öâåòîâîäñòâå.

Êëþ÷åâûå ñëîâà: Linum L.; in vitro; ïèòàòåëüíàÿ ñðå-
äà; ôèòîãîðìîíû; ïîáåã.
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РослинництвоослинництвоРРослинництвоослинництво

Âñòóï
Çåðíîâ³ êóëüòóðè â Óêðà¿í³ çàéìàþòü ïîíàä 

15 ìëí ãà ð³ëë³, òîìó íàâ³òü ì³í³ìàëüíå óðà-
æåííÿ ¿õ õâîðîáàìè ïðèçâîäèòü äî âåëèêèõ 
çàãàëüíèõ óòðàò óðîæàþ [1]. Ç îãëÿäó íà öå, 
ôóíã³öèäíèé çàõèñò ïîñ³â³â º âàæëèâèì åëå-
ìåíòîì ó òåõíîëîã³¿ ¿õ âèðîùóâàííÿ. Äëÿ åêî-
ëîã³çàö³¿ ñ³ëüñüêîãîñïîäàðñüêîãî âèðîáíèöòâà 
ñèñòåìè çàõèñòó çåðíîâèõ êóëüòóð òðåáà ðîç-
ðîáëÿòè ç óðàõóâàííÿì ÷èííèêà ãåíåòè÷íî¿ 
ñò³éêîñò³ ñîðòó, ùî ñïðèÿòèìå çíèæåííþ ïåñ-
òèöèäíîãî íàâàíòàæåííÿ, çîêðåìà é çàâäÿêè 
çìåíøåííþ êðàòíîñò³ îáðîáîê ïîñ³â³â [2].

Óòðàòè âàëîâîãî çáîðó çåðíà â³ä õâîðîá, ïå-
ðåäóñ³ì ãðèáíèõ, ñòàíîâëÿòü ïîíàä 30% [3, 4]. 

ÓÄÊ 633.11: 632.952 https://doi.org/10.21498/2518-1017.15.2.2019.173559

Óðîæàéí³ñòü òà ÿê³ñòü çåðíà ïøåíèö³ ì’ÿêî¿ îçèìî¿ 
çà ð³çíèõ âàð³àíò³â îáðîáêè ïîñ³â³â ôóíã³öèäàìè
Î. À. Çà¿ìà*, Î. Ë. Äåðãà÷îâ

Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè, âóë. Öåíòðàëüíà, 68, ñ. Öåíòðàëüíå, 
Ìèðîí³âñüêèé ð-í, Êè¿âñüêà îáë., 08853, Óêðà¿íà, *e-mail: mwheats@ukr.net

Ìåòà. Âèçíà÷èòè âàð³àíòè åôåêòèâíîãî ôóíã³öèäíîãî çàõèñòó ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ â³ä õâîðîá, ÿê³ çàáåç-
ïå÷àòü íàéâèùèé ð³âåíü óðîæàéíîñò³ òà ÿêîñò³ çåðíà. Ìåòîäè. Ó ïîëüîâèõ óìîâàõ âèñ³âàëè ÷îòèðè ñîðòè ïøåíèö³ 
îçèìî¿ ç ð³çíîþ ñò³éê³ñòþ ïðîòè õâîðîá: ‘Áåðåãèíÿ ìèðîí³âñüêà’, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’, ‘Ãîðëèöÿ ìèðîí³âñüêà’ òà 
‘Ïîäîëÿíêà’ (îðèã³íàòîð – Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ì. Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè). Ó ôàç³ òðóáêóâàííÿ êóëü-
òóðè ïîñ³âè îáðîáëÿëè  ôóíã³öèäàìè Àêàíòî Ïëþñ 28, Òàë³óñ 20, Ôàëüêîí 460 ÅÑ, ó ôàç³ êîëîñ³ííÿ – Àì³ñòàð Òð³î 
255 ÅÑ, Ò³ëò Òóðáî 575 ÅÑ, Âàðåîí 520. Ðåçóëüòàòè. Ó ïåð³îä ìîëî÷íî¿ ñòèãëîñò³ çåðíà òåõí³÷íà åôåêòèâí³ñòü çàñòî-
ñóâàííÿ ôóíã³öèä³â ïðîòè áîðîøíèñòî¿ ðîñè áóëà íà ð³âí³ 72–100%, ñåïòîð³îçó ëèñòÿ – 58–76, áóðî¿ ³ðæ³ – 100%. 
Íàéåôåêòèâí³øèì âàð³àíòîì ôóíã³öèäíîãî çàõèñòó º âíåñåííÿ Àêàíòî Ïëþñ 28 ó ôàç³ âèõîäó â òðóáêó + Àì³ñòàð Òð³î 
255 ÅÑ ó ôàç³ êîëîñ³ííÿ. Çà òàêèõ óìîâ ñîðò ‘Ïîäîëÿíêà’ ôîðìóâàâ ìàêñèìàëüíó âðîæàéí³ñòü çåðíà – 5,56 ò/ãà, çáåðåæå-
íèé óðîæàé ñòàíîâèâ 0,75 ò/ãà. Á³ëüøèé ïðèð³ñò óðîæàéíîñò³ (0,82–0,86 ò/ãà) çàáåçïå÷èâ ñîðò ‘Ãîðëèöÿ ìèðîí³âñüêà’. 
Çàñòîñóâàííÿ ôóíã³öèä³â Àêàíòî Ïëþñ 28 òà Àì³ñòàð Òð³î 255 ÅÑ òàêîæ ñïðèÿëî ôîðìóâàííþ íàéë³ïøî¿ ÿêîñò³ çåðíà 
äîñë³äæóâàíèõ ñîðò³â ïøåíèö³ îçèìî¿. Âèñíîâêè. Ñîðòè ‘Áåðåãèíÿ ìèðîí³âñüêà’ ³ ‘Ïîäîëÿíêà’ ôîðìóâàëè íàéá³ëüøó 
âðîæàéí³ñòü çåðíà çà îáðîáëåííÿ ïîñ³â³â ôóíã³öèäîì Àêàíòî Ïëþñ 28 ó ôàç³ âèõîäó â òðóáêó òà Àì³ñòàð Òð³î 255 ÅÑ ó 
ôàç³ êîëîñ³ííÿ, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – Ôàëüêîí 460 ÅÑ + Âàðåîí 520, ñîðò ‘Ãîðëèöÿ ìèðîí³âñüêà’ – Òàë³óñ 20 + Ò³ëò 
Òóðáî 575 ÅÑ â³äïîâ³äíî. Ñîðò ‘Áåðåãèíÿ ìèðîí³âñüêà’ çàáåçïå÷óº ë³ïø³ ïîêàçíèêè ÿêîñò³ çåðíà â ðàç³ çàñòîñóâàííÿ 
ôóíã³öèäó Ôàëüêîí ó ôàç³ òðóáêóâàííÿ òà Âàðåîí ó ôàç³ êîëîñ³ííÿ, ³íø³ ñîðòè – Àêàíòî Ïëþñ 28 + Àì³ñòàð Òð³î 255 ÅÑ 
â³äïîâ³äíî.

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ îçèìà; ñîðò; ðîçâèòîê õâîðîá; åôåêòèâí³ñòü ôóíã³öèä³â; óðîæàéí³ñòü; ïîêàçíèêè ÿêîñò³ 
çåðíà.

Oleksii Zaima
https://orcid.org/0000-0001-5714-6308
Oleksandr Derhachov
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×³ëüíå ì³ñöå ïîñ³äàþòü õâîðîáè ëèñòÿ é êî-
ëîñà [5]. Ñòóï³íü ¿õ ðîçâèòêó, ïåðåá³ã òà øêî-
äî÷èíí³ñòü íåðîçðèâíî ïîâ’ÿçàí³ ³ç ôàçîþ 
ðîçâèòêó é ô³ç³îëîã³÷íèì ñòàíîì ðîñëèí 
ïøåíèö³ îçèìî¿, ñòðîêàìè ñ³âáè, ïîïåðåäíè-
êàìè, íàÿâí³ñòþ ïåðâèííîãî ³íîêóëþìó òà 
óìîâàìè äîâê³ëëÿ [6].

Õ³ì³÷í³ çàñîáè çàõèñòó ðîñëèí äàþòü çìîãó 
øâèäêî òà íàä³éíî çìåíøèòè ÷èñåëüí³ñòü 
øê³äëèâèõ îá’ºêò³â äî åêîíîì³÷íî ïðèéíÿòíî-
ãî ð³âíÿ [7]. Åôåêòèâíèì ìåòîäîì õ³ì³÷íîãî 
çàõèñòó º îáïðèñêóâàííÿ ïîñ³â³â ôóíã³öèäà-
ìè. Ïðè öüîìó åôåêòèâí³ñòü çàñòîñóâàííÿ 
öèõ ïðåïàðàò³â òà ¿õí³é âïëèâ íà ôîðìóâàííÿ 
âðîæàþ çíà÷íîþ ì³ðîþ çàëåæàòü â³ä ïîãîä-
íèõ óìîâ, ñòóïåíÿ ðîçâèòêó õâîðîá, à òàêîæ 
ñò³éêîñò³ ñîðòó [8–10]. Çàñòîñóâàííÿ ôóíã³öè-
ä³â º íàéâèã³äí³øèì, êîëè óðàæåííþ ï³ääà-
þòüñÿ ñïðèéíÿòëèâ³ äî õâîðîáè ãåíîòèïè [11]. 
Ïðîòå, ïîïðè çìåíøåííÿ ð³âíÿ óðàæåíîñò³ 
ðîñëèí ñïðèéíÿòëèâèõ ñîðò³â, â óìîâàõ åï³ô³-
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Ðîñëèííèöòâî

òîò³¿ öüîãî ìîæå áóòè íåäîñòàòíüî äëÿ îòðè-
ìàííÿ ïîòåíö³éíîãî âðîæàþ [12, 13]. Çíà÷íà 
÷àñòèíà íàÿâíèõ ñüîãîäí³ ôóíã³öèäíèõ ïðå-
ïàðàò³â çíèæóº óðàæåí³ñòü ðîñëèí ïîì³ðíî 
ñò³éêèõ ñîðò³â íà 75% åôåêòèâí³øå ïîð³âíÿ-
íî ç íåñò³éêèìè, äî ð³âíÿ íèæ÷å ïîðîãó øê³ä-
ëèâîñò³ [14]. Ñò³éê³ø³ ñîðòè çàáåçïå÷óþòü 
âèùó åôåêòèâí³ñòü ôóíã³öèä³â, ³ õî÷à ñïðèé-
íÿòëèâ³ ñîðòè ïîêàçóþòü ïîë³ïøåíó ä³þ ïðå-
ïàðàò³â, öüîãî íå çàâæäè äîñòàòíüî äëÿ çàäî-
â³ëüíîãî çíèæåííÿ óðàæåíîñò³ [15].

Ïîðÿä ³ç ð³âíåì ñò³éêîñò³ ñîðòó íà åôåê-
òèâí³ñòü ôóíã³öèä³â âïëèâàº ³ ¿õ ðåöåïòèâ-
í³ñòü. Çîêðåìà, ð³çíà ðåàêö³ÿ ñîðò³â íà çàñ-
òîñóâàííÿ ôóíã³öèä³â, çà ïðèáëèçíî îäíàêî-
âîãî ð³âíÿ ðåçèñòåíòíîñò³, ìîæå ïîÿñíþâà-
òèñÿ ¿õ ìîðôîëîã³÷íèìè îçíàêàìè, ÿê-îò 
íàÿâí³ñòü îñòþê³â, ÿê³ çäàòí³ äîäàòêîâî 
óëîâëþâàòè ôóíã³öèäíèé ñïðåé, ÷è á³ëüøà 
âèñîòà ðîñëèí, ùî âïëèâàº íà íàíåñåííÿ 
ñïðåþ íà êîëîñ [16].

Ñîðòè, ùî ìàþòü ð³çíó ñò³éê³ñòü ïðîòè 
õâîðîá, ó ðàç³ çàñòîñóâàííÿ ôóíã³öèä³â ð³ç-
íÿòüñÿ é çà ïîêàçíèêàìè õë³áîïåêàðñüêî¿ 
ÿêîñò³ çåðíà [17]. Ïîë³ïøåííÿ ÿêîñò³ çåðíà 
ïøåíèö³ çàëåæèòü â³ä ð³âíÿ ñò³éêîñò³ ñîðòó 
òà àíòèïàòîãåííî¿ àêòèâíîñò³ ôóíã³öèä³â. 
Çîêðåìà, ó äîñë³äæåííÿõ K. Àcs òà ³í. [18] 
íàéâèùó ÿê³ñòü çåðíà ïøåíèö³ îòðèìàíî â 
ðàç³ çàñòîñóâàííÿ ïðåïàðàò³â íà îñíîâ³ ïðî-
ò³îêîíàçîëó òà òåáóêîíàçîëó. Íàéêðàùèé 
çàõèñò ðîñëèí â³ä õâîðîá, ùî ñïðèÿº íàéâè-
ù³é óðîæàéíîñò³ òà ÿêîñò³ çåðíà, çàáåçïå÷óº 
çàñòîñóâàííÿ ôóíã³öèä³â ó ôàçàõ ïðàïîðöå-
âîãî ëèñòêà é êîëîñ³ííÿ [19].

Ìåòà äîñë³äæåíü – âèçíà÷èòè âàð³àíòè 
åôåêòèâíîãî ôóíã³öèäíîãî çàõèñòó ñîðò³â 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ â³ä õâîðîá, ÿê³ çàáåç-
ïå÷àòü íàéâèùèé ð³âåíü óðîæàéíîñò³ òà 
ÿêîñò³ çåðíà.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 

2016–2018 ðð. â óìîâàõ Ìèðîí³âñüêîãî ³íñòè-
òóòó ïøåíèö³ ³ì. Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà-
¿íè (Ì²Ï).

Ïåð³îä ñ³âáè òà ïåðøèõ ôàç ðîçâèòêó ïøå-
íèö³ îçèìî¿ ïðîòÿãîì ðîê³â äîñë³äæåíü áóâ 
ïîñóøëèâèì, ç ï³äâèùåíèìè ñåðåäíüîäîáî-
âèìè òåìïåðàòóðàìè, ùî çàòðèìóâàëî 
ç’ÿâëåííÿ ñõîä³â êóëüòóðè òà çàãàëîì íå 
ñïðèÿëî ðîçâèòêó õâîðîá. 

Ìåòåîðîëîã³÷í³ óìîâè âåãåòàö³¿ ïøåíèö³ 
îçèìî¿ çà ïåð³îä ñåðïåíü 2015 ð. – ëèïåíü 
2016 ð. áóëè íå çîâñ³ì ñïðèÿòëèâèìè äëÿ ðîñ-
òó é ðîçâèòêó ðîñëèí. Çà öåé ïåð³îä âèïàëî 
540 ìì îïàä³â, ùî ñòàíîâèëî 88% ¿õ áàãàòî-
ð³÷íî¿ íîðìè (611 ìì). Íåñòà÷à âîëîãè ñïî-

ñòåð³ãàëàñÿ â ñåðïí³, âåðåñí³ òà æîâòí³ 2015 ð. 
(16, 77 ³ 70% â³äïîâ³äíî), à òàêîæ ó ÷åðâí³ é 
ëèïí³ 2016 ð. (75 ³ 23%). Íàäì³ðíà ê³ëüê³ñòü 
îïàä³â âèïàëà ó êâ³òí³ òà òðàâí³ 2016 ð. – 132 
³ 167% íîðìè â³äïîâ³äíî. Ñåðåäíÿ òåìïåðàòó-
ðà ïîâ³òðÿ â öåé ïåð³îä (10,3 °Ñ) ïåðåâèùóâà-
ëà áàãàòîð³÷íó íà 1,9 °Ñ. Àíîìàëüíî òåïëèìè 
áóëè âåðåñåíü ³ ëèñòîïàä 2015 ð. òà áåðåçåíü 
³ êâ³òåíü 2016 ð., ñåðåäí³ òåìïåðàòóðè ïîâ³ò-
ðÿ ÿêèõ ïåðåâèùóâàëè ñåðåäíüîì³ñÿ÷í³ áàãà-
òîð³÷í³ ïîêàçíèêè íà 2,5–5,7 °Ñ. Àêòèâíà 
âåãåòàö³ÿ ïøåíèö³ ïðèïèíèëàñÿ 23 ëèñòîïà-
äà. Ç 30 êâ³òíÿ â³äçíà÷åíî ðàïòîâå ï³äâèùåí-
íÿ òåìïåðàòóðè ïîâ³òðÿ òà ïåðåõ³ä ÷åðåç 5 ³ 
10 °Ñ âîäíî÷àñ. Ã³äðîòåðì³÷íèé êîåô³ö³ºíò 
(ÃÒÊ) âîñåíè ñòàíîâèâ 0,6, ó ïåð³îä âåñíÿíî-
ë³òíüî¿ âåãåòàö³¿ – 1,5.

Çà ïåð³îä ñåðïåíü 2016 ð. – ëèïåíü 2017 ð. 
ñåðåäíÿ òåìïåðàòóðà ïîâ³òðÿ (9 °Ñ) ïåðåâèùó-
âàëà ñåðåäíþ áàãàòîð³÷íó íà 0,9 °Ñ, àëå â 
æîâòí³ é ëèñòîïàä³ 2016 ð. áóëà íà 1,5 òà 
0,8 °Ñ ìåíøå – 6,7 òà 1,4 °Ñ â³äïîâ³äíî. Àê-
òèâíà âåãåòàö³ÿ ïøåíèö³ ïðèïèíèëàñÿ 13 
æîâòíÿ é â³äíîâèëàñÿ â ïåðø³é äåêàä³ áåðåç-
íÿ 2017 ð. Öåé ì³ñÿöü áóâ àíîìàëüíî òåïëèì 
(ñåðåäíÿ òåìïåðàòóðà ïîâ³òðÿ ïåðåâèùóâàëà 
áàãàòîð³÷íèé ïîêàçíèê íà 4,8 °Ñ). ²ç ñåðïíÿ 
2016 ð. ïî ëèïåíü 2017 ð. âèïàëî 453 ìì îïà-
ä³â, ùî ñòàíîâèëî 74% â³ä ¿õ ñåðåäíüî¿ áàãàòî-
ð³÷íî¿ íîðìè. Íåñòà÷ó âîëîãè ñïîñòåð³ãàëè â 
ñåðïí³ é îñîáëèâî ó âåðåñí³ 2016 ð. (60 òà 4% 
â³äïîâ³äíî), à òàêîæ ó áåðåçí³, òðàâí³ òà ÷åðâ-
í³ 2017 ð. (33, 39 ³ 23%). Íàäì³ðíà ê³ëüê³ñòü 
îïàä³â – 75 ìì (182%) âèïàëà â æîâòí³ 2016 ð.

Ñåðåäíÿ òåìïåðàòóðà ïîâ³òðÿ çà ïåð³îä ñåð-
ïåíü 2017 ð. – ëèïåíü 2018 ð. (9,9 °Ñ) ïåðåâè-
ùóâàëà ñåðåäíþ áàãàòîð³÷íó íà 1,7 °Ñ, àëå â 
áåðåçí³ 2018 ð. áóëà íà 3,0 °Ñ ìåíøå – -1,8 °Ñ. 
Àíîìàëüíî òåïëèìè áóëè ãðóäåíü 2017 ð., êâ³-
òåíü òà òðàâåíü 2018 ð., ñåðåäí³ òåìïåðàòóðè 
ïîâ³òðÿ ÿêèõ ñòàíîâèëè 2,2; 13,3 òà 18,4 °Ñ, 
ùî ïåðåâèùóâàëî ñåðåäíüîì³ñÿ÷í³ áàãàòîð³÷-
í³ ïîêàçíèêè íà 4,5; 4,2 òà 3,1 °Ñ â³äïîâ³äíî. 
Àêòèâíà âåãåòàö³ÿ ïøåíèö³ ïðèïèíèëàñÿ 
30 æîâòíÿ 2017 ð., à ðîçïî÷àëàñÿ ç 1 êâ³òíÿ 
2018 ð. Ó öåé ïåð³îä ñåðåäíüîäîáîâ³ òåìïåðà-
òóðè ïîâ³òðÿ ïåðåâèùèëè 10 °Ñ.

²ç ñåðïíÿ 2017 ð. ïî ëèïåíü 2018 ð. âèïàëî 
697 ìì îïàä³â, ùî ñòàíîâèëî 114% â³ä ñåðåä-
íüî¿ áàãàòîð³÷íî¿ ¿õ ê³ëüêîñò³. Íåñòà÷ó îïà-
ä³â ñïîñòåð³ãàëè â ñåðïí³ é âåðåñí³ 2017 ð. 
(33 ³ 23% â³äïîâ³äíî), à òàêîæ ó êâ³òí³ òà 
òðàâí³ 2018 ð. (49 ³ 57%). Ìàêñèìàëüíà ê³ëü-
ê³ñòü îïàä³â âèïàëà â ãðóäí³ òà áåðåçí³ – 115 
³ 93 ìì (275 òà 245%).

Àãðîòåõí³êà âèðîùóâàííÿ ïøåíèö³ – çà-
ãàëüíîïðèéíÿòà äëÿ çîíè Ë³ñîñòåïó. Ñ³ÿëè 
ïðîòðóºíèì íàñ³ííÿì (ôóíã³öèä Ìàêñèì 
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Ñòàð 025 FS, ò.ê.ñ., 1,5 ë/ò) â îïòèìàëüí³ 
ñòðîêè (²²² äåêàäà âåðåñíÿ) ç íàñòóïíèì êîò-
êóâàííÿì ïîñ³â³â. Ïëîùà ïîñ³âíî¿ ä³ëÿíêè 
ñòàíîâèëà 9,7 ì2, îáë³êîâî¿ – 7,6 ì2; ïîâòîð-
í³ñòü – òðèêðàòíà, ðîçì³ùåííÿ ä³ëÿíîê – 
ðåíäîì³çîâàíå. 

Óðàæåííÿ ðîñëèí çáóäíèêàìè õâîðîá îá-
ë³êîâóâàëè çà çàãàëüíîïðèéíÿòèìè ìåòîäè-
êàìè [20, 21]. Âïëèâ ôóíã³öèä³â íà ð³âåíü 
óðîæàéíîñò³ äîñë³äæóâàëè íà ð³çíèõ çà 
ñò³éê³ñòþ ïðîòè õâîðîá ñîðòàõ ïøåíèö³ 
ì’ÿêî¿ îçèìî¿: ‘Áåðåãèíÿ ìèðîí³âñüêà’, ‘Ãîñ-
ïîäèíÿ ìèðîí³âñüêà’, ‘Ãîðëèöÿ ìèðîí³âñüêà’ 
òà ‘Ïîäîëÿíêà’ (îðèã³íàòîð – Ì²Ï).

Çàñòîñîâóâàëè ôóíã³öèäè ó ôàç³ òðóáêó-
âàííÿ (ÂÂÑÍ 32) – Àêàíòî Ïëþñ 28 (ï³êîê-
ñ³ñòðîá³í, 200 ã/ë + öèïðîêîíàçîë, 80 ã/ë), 
Òàë³óñ 20 (ïðîêâ³íàçèä, 200 ã/ë), Ôàëüêîí 
460 ÅÑ (òåáóêîíàçîë, 167 ã/ë + òð³àäèìåíîë, 
43 ã/ë + ñï³ðîêñàì³í, 250  ã/ë) òà ó ôàç³ êîëî-
ñ³ííÿ (ÂÂÑÍ 59) ïøåíèö³ – Àì³ñòàð Òð³î 255 
ÅÑ (àçîêñ³ñòðîá³í, 100 ã/ë + ïðîï³êîíàçîë, 
125 ã/ë + öèïðîêîíàçîë, 30 ã/ë), Ò³ëò Òóðáî 
575 ÅÑ (ïðîï³êîíàçîë, 125 ã/ë + ôåíïðîï³äèí, 
450 ã/ë), Âàðåîí 520 (ïðîõëîðàç, 300 ã/ë + 
òåáóêîíàçîë, 150 ã/ë + ïðîêâ³íàçèä, 40 ã/ë). 

Ïîñ³âè ïøåíèö³ îáðîáëÿëè çà ñõåìîþ 
Ò1 (ÂÂÑÍ 32) + Ò2 (ÂÂÑÍ 59): 

1) Ò1 Àêàíòî Ïëþñ 28, ê.ñ. (0,75 ë/ãà) + Ò2 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0 ë/ãà);

2) Ò1 Òàë³óñ 20, ê.å. (0,2 ë/ãà) + Ò2 Ò³ëò 
Òóðáî 575 ÅÑ, ê.å. (1,0 ë/ãà);

3) Ò1 Ôàëüêîí 460 ÅÑ, ê.å. (0,4 ë/ãà) + Ò2 
Âàðåîí 520, ê.å. (1,0 ë/ãà).

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â çä³éñíþ-
âàëè çà äîïîìîãîþ ïðîãðàì Statistica 6.0 òà 
Excel 2003.

Ðåçóëüòàòè äîñë³äæåíü
Ó 2016 ð. ó ôàç³ âåñíÿíîãî êóùåííÿ óðà-

æåííÿ ðîñëèí ïøåíèö³ îçèìî¿ ñåïòîð³îçîì 
ëèñòÿ íà ñîðòàõ ñòàíîâèëî: ‘Áåðåãèíÿ ìèðî-
í³âñüêà’ – 4,0%, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 
5,0, ‘Ãîðëèöÿ ìèðîí³âñüêà’ – 3,0, ‘Ïîäîëÿí-
êà’ – 5%. Óðàæåííÿ áîðîøíèñòîþ ðîñîþ ðîñ-
ëèí ‘Áåðåãèíÿ ìèðîí³âñüêà’ òà ‘Ãîñïîäèíÿ 
ìèðîí³âñüêà’ ó ö³é ôàç³ íå âèÿâëåíî, òîä³ ÿê 
íà ñîðòàõ ‘Ãîðëèöÿ ìèðîí³âñüêà’ ³ ‘Ïîäîëÿí-
êà’ âîíî áóëî íåçíà÷íèì – íà ð³âí³ 1,0%. Íà-
äàë³ ñïîñòåð³ãàëè íåçíà÷íå íàðîñòàííÿ óðà-
æåííÿ çáóäíèêàìè õâîðîá. Íà ïî÷àòêó ôàçè 
òðóáêóâàííÿ óðàæåííÿ ðîñëèí áîðîøíèñ-
òîþ ðîñîþ áóëî â ìåæàõ â³ä 1,0 äî 3,0%, ñåï-
òîð³îçîì ëèñòÿ – 4,0–5,0%. Íà ïî÷àòêó ôàçè 
êîëîñ³ííÿ óðàæåííÿ áîðîøíèñòîþ ðîñîþ òà 
ñåïòîð³îçîì ëèñòÿ ñîðòó ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ ñòàíîâèëî 4,0 ³ 6,5%, ‘Ãîñïîäèíÿ ìèðî-
í³âñüêà’ – 4,0 ³ 15,0, ‘Ãîðëèöÿ ìèðîí³âñüêà’ 

– 9,0 ³ 22,5, ‘Ïîäîëÿíêà’ – 10,0 ³ 20,0% â³ä-
ïîâ³äíî. Ó ôàç³ ìîëî÷íî¿ ñòèãëîñò³ óðàæåííÿ 
ðîñëèí ñîðòó ‘Áåðåãèíÿ ìèðîí³âñüêà’ áîðîø-
íèñòîþ ðîñîþ áóëî íà ð³âí³ 5,0%, ñåïòîð³î-
çîì – 17,5%, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 4,0 ³ 
42,5, ‘Ãîðëèöÿ ìèðîí³âñüêà’ – 5,0 ³ 37,5% 
â³äïîâ³äíî. Ó ôàç³ âîñêîâî¿ ñòèãëîñò³ âèÿâëå-
íî óðàæåííÿ ðîñëèí ñîðò³â ‘Áåðåãèíÿ ìèðî-
í³âñüêà’ òà ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ áóðîþ 
³ðæåþ – 12,5 ³ 45,0% â³äïîâ³äíî.

Ó âåñíÿíèé ïåð³îä 2017 ð. íà ïî÷àòêó ôàçè 
òðóáêóâàííÿ ïøåíèö³ íà ñîðòàõ ‘Ïîäîëÿíêà’ 
³ ‘Áåðåãèíÿ ìèðîí³âñüêà’ óðàæåííÿ ðîñëèí 
ñåïòîð³îçîì ëèñòÿ ñòàíîâèëî 0,5%, áîðîø-
íèñòîþ ðîñîþ – 0,1%. Ðîñëèíè ñîðò³â ‘Ãîðëè-
öÿ ìèðîí³âñüêà’ òà ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ 
ö³ºþ õâîðîáîþ óðàæåí³ íå áóëè. Íà ïî÷àòêó 
ôàçè êîëîñ³ííÿ óðàæåííÿ ñîðò³â áîðîøíèñ-
òîþ ðîñîþ ñòàíîâèëî 1–3%, ñåïòîð³îçîì – 
0–1%. Ó ôàç³ ìîëî÷íî¿ ñòèãëîñò³ óðàæåííÿ 
ðîñëèí ñîðòó ‘Áåðåãèíÿ ìèðîí³âñüêà’ áîðîø-
íèñòîþ ðîñîþ áóëî íà ð³âí³ 1%, ñåïòîð³îçîì 
– 3%, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 1 ³ 1, ‘Ãîð-
ëèöÿ ìèðîí³âñüêà’ – 0,5 ³ 2% â³äïîâ³äíî. Íà 
ñîðò³ ‘Ïîäîëÿíêà’ ðîçâèòîê áîðîøíèñòî¿ ðîñè 
ñòàíîâèâ 1%, ñåïòîð³îçó ëèñòÿ – 3%.

Ó âåñíÿíèé ïåð³îä 2018 ð. ïîÿâó ñåïòîð³îçó 
ëèñòÿ íà ïøåíèö³ îçèì³é çàô³êñîâàíî ó ôàç³ 
âåñíÿíîãî êóùåííÿ, ðîçâèòîê õâîðîáè áóâ 
íà ð³âí³ äî 1%. Ó ôàç³ âèõîäó â òðóáêó íà 
ñîðòàõ ‘Ïîäîëÿíêà’ òà ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ óðàæåííÿ áîðîøíèñòîþ ðîñîþ ñòàíî-
âèëî 5%, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 1, ‘Ãîð-
ëèöÿ ìèðîí³âñüêà’ – 3%. Óðàæåííÿ ñåïòîð³-
îçîì íà âñ³õ ñîðòàõ ñòàíîâèëî 1%. Íà ïî÷àò-
êó êîëîñ³ííÿ ðîçâèòîê áîðîøíèñòî¿ ðîñè òà 
ñåïòîð³îçó ëèñòÿ íà ñîðò³ ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ ñòàíîâèâ â³äïîâ³äíî 8 ³ 3%, ‘Ãîñïîäèíÿ 
ìèðîí³âñüêà’ – 5 ³ 3, ‘Ãîðëèöÿ ìèðîí³âñüêà’ 
– 5 ³ 2, ‘Ïîäîëÿíêà’ – 10 ³ 5%. Ó ôàç³ êîëî-
ñ³ííÿ óðàæåííÿ ðîñëèí ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ áîðîøíèñòîþ ðîñîþ òà ñåïòîð³îçîì ñòà-
íîâèëî 10 ³ 3%, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 8 
³ 5, ‘Ãîðëèöÿ ìèðîí³âñüêà’ – 5 ³ 3, ‘Ïîäîëÿí-
êà’ – 10 ³ 5%. Ó ôàç³ ìîëî÷íî¿ ñòèãëîñò³ ðîç-
âèòîê áîðîøíèñòî¿ ðîñè òà ñåïòîð³îçó ëèñòÿ 
íà ñîðòàõ ñòàíîâèâ 5–15%. Ó ôàç³ ìîëî÷íî-
âîñêîâî¿ ñòèãëîñò³ íà ñò³éêèõ ñîðòàõ óðà-
æåííÿ áóðîþ ³ðæåþ áóëî íà ð³âí³ 1–5%, íà 
ñîðò³ ‘Ïîäîëÿíêà’ – 12,5%.

Ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü ïåðåä 
ïåðøèì îáïðèñêóâàííÿì ïîñ³â³â ïøåíèö³ ó 
ôàç³ âèõîäó â òðóáêó (ÂÂÑÍ 32) íà äîñë³äæó-
âàíèõ ñîðòàõ óðàæåííÿ ëèñòÿ áîðîøíèñòîþ 
ðîñîþ âàð³þâàëî â³ä 1 äî 5%, ñåïòîð³îçîì – 
íå ïåðåâèùóâàëî 3%. Äî ôàçè êîëîñ³ííÿ 
óðàæåííÿ ðîñëèí áîðîøíèñòîþ ðîñîþ ñòàíî-
âèëî 4–9%, ñåïòîð³îçîì – 4–10% (òàáë. 1).
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Ó ôàç³ ìîëî÷íî¿ ñòèãëîñò³ óðàæåííÿ áîðîø-
íèñòîþ ðîñîþ òà ñåïòîð³îçîì ëèñòÿ íà êîíò-

ðîë³ â ñîðòó ‘Ïîäîëÿíêà’ ñòàíîâèëî 18 òà 27%, 
â ³íøèõ ñîðò³â – 4–5 òà 9–18% â³äïîâ³äíî.

Òàáëèöÿ 1
Òåõí³÷íà åôåêòèâí³ñòü ôóíã³öèä³â ó ïîñ³âàõ ð³çíèõ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿, %

(ñåðåäíº çà 2016–2018 ðð.)

Ñîðò Âàð³àíò (íîðìà âèòðàòè, ë/ãà) Ò1 + Ò2
Ôàçà ðîñòó é ðîçâèòêó êóëüòóðè

êîëîñ³ííÿ ìîëî÷íà ñòèãë³ñòü ìîëî÷íî-âîñêîâà ñòèãë³ñòü
À Á À Á Â

‘Á
åð

åã
èí

ÿ 
ì

èð
îí

³â
ñü

êà
’ Êîíòðîëü (óðàæåí³ñòü, %) 6 4 4 9 8

Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 79,2 68,4 100 65,1 100

Òàë³óñ 20, ê.å. (0,2) + 
Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 68,3 68,4 100 74,3 100

Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + 
Âàðåîí 520, ê.å. (1,0) 68,3 63,3 100 74,3 100

‘Ãî
ñï

îä
èí

ÿ 
ì

èð
îí

³â
ñü

êà
’ Êîíòðîëü (óðàæåí³ñòü, %) 4 7 5 18 25

Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 70,8 43,4 95,8 68,4 100

Òàë³óñ 20, ê.å. (0,2) + 
Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 70,8 28,4 95,8 62,5 100

Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + 
Âàðåîí 520, ê.å. (1,0) 70,8 28,4 95,8 57,8 100

‘Ãî
ðë

èö
ÿ 

ì
èð

îí
³â

ñü
êà

’ Êîíòðîëü (óðàæåí³ñòü, %) 5 9 4 15 1
Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 68,1 53,7 100 68,9 100

Òàë³óñ 20, ê.å. (0,2) + 
Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 55,9 57,4 100 60,0 100

Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + 
Âàðåîí 520, ê.å. (1,0) 68,1 66,7 100 60,0 100

‘Ï
îä

îë
ÿí

êà
’

Êîíòðîëü (óðàæåí³ñòü, %) 9 10 18 27 9
Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 70,0 63,3 84,7 66,2 100

Òàë³óñ 20, ê.å. (0,2) + 
Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 43,3 39,2 71,7 59,8 100

Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + 
Âàðåîí 520, ê.å. (1,0) 43,3 59,2 80,3 66,2 100

Ïðèì³òêà. À – áîðîøíèñòà ðîñà; Á – ñåïòîð³îç; Â – áóðà ³ðæà.

Ó ôàç³ ìîëî÷íî-âîñêîâî¿ ñòèãëîñò³ íà 
êîíòðîëüíèõ ä³ëÿíêàõ óðàæåííÿ ðîñëèí áó-
ðîþ ³ðæåþ ñòàíîâèëî â³ä 1 äî 25%.

Òåõí³÷íà åôåêòèâí³ñòü ôóíã³öèä³â Àêàíòî 
Ïëþñ 28, Òàë³óñ 20 ³ Ôàëüêîí 460 ÅÑ, çà-
ñòîñîâàíèõ ó ôàç³ âèõîäó â òðóáêó, çàãàëîì 
ïî ñò³éêèõ ñîðòàõ ó ôàç³ êîëîñ³ííÿ ïðîòè 
áîðîøíèñòî¿ ðîñè ñòàíîâèëà 55,9–79,2%, 
ñåïòîð³îçó – 28,4–68,4% (òàáë. 1). Íà ñåðåä-
íüîñò³éêîìó ñîðò³ ‘Ïîäîëÿíêà’ ôóíã³öèäè 
ìàëè åôåêòèâí³ñòü íà ð³âí³ 43,3–70,0% ïðî-
òè áîðîøíèñòî¿ ðîñè òà 39,2–63,3% ïðîòè 
ñåïòîð³îçó. Ó öåé ïåð³îä ðîçâèòêó ïøåíèö³ 
îçèìî¿ á³ëüøó åôåêòèâí³ñòü ïðîòè áîðîø-
íèñòî¿ ðîñè òà ñåïòîð³îçó ëèñòÿ çàáåçïå÷óâàâ 
ôóíã³öèä Àêàíòî Ïëþñ 28.

Ó ôàç³ êîëîñ³ííÿ (ÂÂÑÍ 59) ïðîâåëè äðóãó 
îáðîáêó ôóíã³öèäàìè Âàðåîí 520, Àì³ñòàð 
Òð³î 255 ÅÑ ³ Ò³ëò Òóðáî 575 ÅÑ. Äâîðàçîâå 

çàñòîñóâàííÿ ôóíã³öèä³â ó ôàçàõ òðóáêóâàí-
íÿ é êîëîñ³ííÿ çàáåçïå÷èëî òåõí³÷íó åôåê-
òèâí³ñòü ó ïåð³îä ìîëî÷íî¿ ñòèãëîñò³ íà ñîð-
òàõ ‘Áåðåãèíÿ ìèðîí³âñüêà’, ‘Ãîñïîäèíÿ ìè-
ðîí³âñüêà’ òà ‘Ãîðëèöÿ ìèðîí³âñüêà’ ïðîòè 
áîðîøíèñòî¿ ðîñè íà ð³âí³ 95,8–100%, ñåïòî-
ð³îçó ëèñòÿ – 57,8–74,3%, íà ñîðò³ ‘Ïîäîëÿí-
êà’ – 71,7–84,7 òà 59,8–66,2% â³äïîâ³äíî. 
Åôåêòèâí³ñòü ôóíã³öèä³â ïðîòè áóðî¿ ³ðæ³ 
ñòàíîâèëà 100%.

Âèù³ ïîêàçíèêè åôåêòèâíî¿ ä³¿ ïðîòè õâî-
ðîá â³äçíà÷åíî ïåðåâàæíî ó âàð³àíòàõ ³ç çàñ-
òîñóâàííÿì ôóíã³öèä³â Àêàíòî Ïëþñ 28 + 
Àì³ñòàð Òð³î 255 ÅÑ. Íàéâèù³ ïîêàçíèêè 
òåõí³÷íî¿ åôåêòèâíîñò³ ôóíã³öèä³â ïðîòè 
õâîðîá ëèñòÿ âñòàíîâëåíî äëÿ ñîðòó ‘Áåðåãè-
íÿ ìèðîí³âñüêà’.

Îáðîáëåííÿ ïîñ³â³â ïøåíèö³ ôóíã³öèäàìè 
ñïðèÿº ðåàë³çàö³¿ ïîòåíö³éíî ìîæëèâîãî âðî-
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æàþ âèñîêîÿê³ñíî¿ ïðîäóêö³¿. Çîêðåìà, çà 
äâîðàçîâîãî çàñòîñóâàííÿ ôóíã³öèä³â ó ôàçàõ 
òðóáêóâàííÿ òà êîëîñ³ííÿ ïðèð³ñò óðîæàé-
íîñò³ çåðíà ñîðò³â ñòàíîâèâ: ‘Áåðåãèíÿ ìèðî-

í³âñüêà’ – 0,39–0,62 ò/ãà, ‘Ãîñïîäèíÿ ìèðîí³â-
ñüêà’ – 0,64–0,88, ‘Ãîðëèöÿ ìèðîí³âñüêà’ – 
0,82–0,86 ³ ‘Ïîäîëÿíêà’ – 0,58–0,75 ò/ãà 
(òàáë. 2).

Òàáëèöÿ 2
Óðîæàéí³ñòü ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä âàð³àíòó çàñòîñóâàííÿ ôóíã³öèä³â, ò/ãà 

(ñåðåäíº çà 2016–2018 ðð.)

 Âàð³àíò (íîðìà âèòðàòè, ë/ãà)
Ò1 + Ò2

Ñîðò
‘Áåðåãèíÿ ìèðîí³âñüêà’ ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ ‘Ãîðëèöÿ ìèðîí³âñüêà’ ‘Ïîäîëÿíêà’

óð
îæ

àé
í³

ñò
ü

ïð
èð

³ñ
ò

óð
îæ

àé
í³

ñò
ü

ïð
èð

³ñ
ò

óð
îæ

àé
í³

ñò
ü

ïð
èð

³ñ
ò

óð
îæ

àé
í³

ñò
ü

ïð
èð

³ñ
ò

Êîíòðîëü 4,89 – 4,56 – 4,63 – 4,81 –
Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + 
Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 5,50 0,61 5,19 0,63 5,45 0,82 5,56 0,75

Òàë³óñ 20, ê.å. (0,2) + 
Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 5,43 0,54 5,19 0,63 5,48 0,85 5,53 0,72

Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + 
Âàðåîí 520, ê.å. (1,0) 5,27 0,38 5,43 0,87 5,46 0,83 5,39 0,58

Í²Ð
0,05

0,35 – 0,45 – 0,49 – 0,25 –

Ìàêñèìàëüíó âðîæàéí³ñòü çåðíà – 5,56 ò/ãà 
ñôîðìóâàâ ñîðò ‘Ïîäîëÿíêà’ ó âàð³àíò³ îá-
ðîáëåííÿ ïîñ³â³â Àêàíòî Ïëþñ 28 ó ôàç³ âè-
õîäó â òðóáêó (Ò1) òà Àì³ñòàð Òð³î 255 ÅÑ ó 
ôàç³ êîëîñ³ííÿ (Ò2). Á³ëüøèé ïðèð³ñò óðî-
æàéíîñò³ îòðèìàíî â ðàç³ çàñòîñóâàííÿ ôóí-
ã³öèä³â íà ñîðò³ ‘Ãîðëèöÿ ìèðîí³âñüêà’, ìàê-
ñèìàëüíèé – ó âàð³àíò³  Òàë³óñ 20 (Ò1) + Ò³ëò 
Òóðáî 575 ÅÑ (Ò2).

Çàñòîñóâàííÿ ôóíã³öèä³â çàãàëîì ñïðèÿëî 
ïîë³ïøåííþ ÿêîñò³ çåðíà, çîêðåìà çá³ëü-

øèâñÿ âì³ñò ó íüîìó á³ëêà, ïîêàçíèê ñåäè-
ìåíòàö³¿ òà âì³ñò «ñèðî¿» êëåéêîâèíè, à òà-
êîæ óìîâíèé çá³ð á³ëêà ç 1 ãà (òàáë. 3, 4).

Çîêðåìà, ó êîíòðîëüíèõ âàð³àíòàõ óìîâ-
íèé çá³ð á³ëêà ç 1 ãà çàëåæíî â³ä ñîðòó ñòà-
íîâèâ 0,561–0,597 ò/ãà. Çà îáðîáêè ôóíã³öè-
äàìè ïîñ³â³â ïøåíèö³ ‘Áåðåãèíÿ ìèðîí³â-
ñüêà’ öåé ïîêàçíèê çá³ëüøèâñÿ íà 0,052–
0,077 ò/ãà, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – íà 
0,098–0,123, ‘Ãîðëèöÿ ìèðîí³âñüêà’ – íà 
0,080–0,128 òà ‘Ïîäîëÿíêà’ – íà 0,101–

Òàáëèöÿ 3 
Óì³ñò á³ëêà â çåðí³ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ òà éîãî óìîâíèé çá³ð ç 1 ãà 
çàëåæíî â³ä âàð³àíòó çàñòîñóâàííÿ ôóíã³öèä³â (ñåðåäíº çà 2016–2018 ðð.)

Âàð³àíò (íîðìà âèòðàòè, ë/ãà) Ò1 + Ò2
Óì³ñò á³ëêà, % Óìîâíèé çá³ð á³ëêà, ò/ãà

1* 2 3 4 1 2 3 4
Êîíòðîëü 12,2 12,3 12,9 11,8 0,597 0,561 0,597 0,568
Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 12,0 12,8 13,3 12,7 0,660 0,664 0,725 0,706
Òàë³óñ 20, ê.å. (0,2) + Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 12,4 12,7 13,0 12,6 0,673 0,659 0,712 0,697
Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + Âàðåîí 520, ê.å. (1,0) 12,3 12,6 12,4 12,4 0,648 0,684 0,677 0,668

Í²Ð
0,05

– 0,032

*Ñîðòè: 1 – ‘Áåðåãèíÿ ìèðîí³âñüêà’; 2 – ‘Ãîñïîäèíÿ ìèðîí³âñüêà’; 3 – ‘Ãîðëèöÿ ìèðîí³âñüêà’; 4 – ‘Ïîäîëÿíêà’.

Òàáëèöÿ 4
Ïîêàçíèêè ÿêîñò³ çåðíà ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä âàð³àíòó çàñòîñóâàííÿ ôóíã³öèä³â 

(ñåðåäíº çà 2016–2018 ðð.)

Âàð³àíò (íîðìà âèòðàòè, ë/ãà) Ò1 + Ò2
Ïîêàçíèê ñåäèìåíòàö³¿, ìë Óì³ñò «ñèðî¿» êëåéêîâèíè, %
1* 2 3 4 1 2 3 4

Êîíòðîëü 59,3 57,7 65,7 74,7 24,7 25,0 27,6 25,1
Àêàíòî Ïëþñ 28, ê.ñ. (0,75) + Àì³ñòàð Òð³î 255 ÅÑ, ê.å. (1,0) 60,7 60,7 71,0 80,7 24,7 26,8 28,8 28,0
Òàë³óñ 20, ê.å. (0,2) + Ò³ëò Òóðáî 575 ÅÑ, ê.å. (1,0) 64,3 61,7 68,0 78,7 24,9 26,5 28,0 27,6
Ôàëüêîí 460 ÅÑ, ê.å. (0,4) + Âàðåîí 520, ê.å. (1,0) 65,0 62,3 66,3 79,0 25,5 26,0 27,9 27,5

Í²Ð
0,05

2,95 –

*Ñîðòè: 1 – ‘Áåðåãèíÿ ìèðîí³âñüêà’; 2 – ‘Ãîñïîäèíÿ ìèðîí³âñüêà’; 3 – ‘Ãîðëèöÿ ìèðîí³âñüêà’; 4 – ‘Ïîäîëÿíêà’.
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Ðîñëèííèöòâî

0,139 ò/ãà. Óì³ñò «ñèðî¿» êëåéêîâèíè áóâ 
á³ëüøèì ïîð³âíÿíî ç êîíòðîëåì, çàëåæíî 
â³ä ñîðòó, íà 0,2–2,9%, ïîêàçíèê ñåäèìåíòà-
ö³¿ – íà 0,6–6,0 ìë.

Çàñòîñóâàííÿ ôóíã³öèä³â Àêàíòî Ïëþñ 28 
ó ôàç³ òðóáêóâàííÿ òà Àì³ñòàð Òð³î ó ôàç³ 
êîëîñ³ííÿ ñïðèÿëî ôîðìóâàííþ íàéë³ïøî¿ 
ÿêîñò³ çåðíà ñîðò³â ïøåíèö³ îçèìî¿.

Âèñíîâêè
Äëÿ çàõèñòó ïøåíèö³ îçèìî¿ â³ä õâîðîá 

â³ä ôàçè âèõîäó â òðóáêó ³ äî êîëîñ³ííÿ 
íàéâèùó òåõí³÷íó åôåêòèâí³ñòü çàáåçïå÷óº 
ôóíã³öèä Àêàíòî Ïëþñ 28. Íàäàë³ äëÿ çà-
õèñòó é ï³äâèùåííÿ âðîæàéíîñò³ òà ïîë³ï-
øåííÿ ÿêîñò³ çåðíà ïîñ³âè ó ôàç³ êîëîñ³í-
íÿ äîö³ëüíî îáðîáëÿòè ôóíã³öèäàìè Àì³ñ-
òàð Òð³î 255 ÅÑ, Âàðåîí 520 àáî Ò³ëò Òóðáî 
575 ÅÑ.

Ñîðòè ‘Áåðåãèíÿ ìèðîí³âñüêà’ ³ ‘Ãîðëèöÿ 
ìè ðîí³âñüêà’, ÿê³ íàéìåíøå óðàæóâàëèñÿ 
çáóäíèêàìè õâîðîá, òîáòî âèÿâèëè ïðîòè 
íèõ á³ëüøó ñò³éê³ñòü, çàáåçïå÷óâàëè é 
âèù³ ïîêàçíèêè òåõí³÷íî¿ åôåêòèâíîñò³ 
ôóíã³öèä³â. 

Ñîðòè ‘Áåðåãèíÿ ìèðîí³âñüêà’ ³ ‘Ïîäîëÿí-
êà’ ôîðìóâàëè íàéá³ëüøó âðîæàéí³ñòü çåð-
íà çà îáðîáëåííÿ ïîñ³â³â ôóíã³öèäàìè Àêàí-
òî Ïëþñ 28 ó ôàç³ âèõîäó â òðóáêó òà Àì³ñ-
òàð Òð³î 255 ÅÑ ó ôàç³ êîëîñ³ííÿ, ‘Ãîñïîäèíÿ 
ìèðîí³âñüêà’ – Ôàëüêîí 460 ÅÑ + Âàðåîí 
520, ñîðò ‘Ãîðëèöÿ ìèðîí³âñüêà’ – Òàë³óñ 20 
+ Ò³ëò Òóðáî 575 ÅÑ â³äïîâ³äíî. Ñîðò ‘Áåðå-
ãèíÿ ìèðîí³âñüêà’ çàáåçïå÷óº ë³ïø³ ïîêàç-
íèêè ÿêîñò³ çåðíà â ðàç³ çàñòîñóâàííÿ ôóí-
ã³öèäó Ôàëüêîí 460 ÅÑ ó ôàç³ òðóáêóâàííÿ 
òà Âàðåîí 520 ó ôàç³ êîëîñ³ííÿ, ³íø³ ñîðòè 
– Àêàíòî Ïëþñ 28 + Àì³ñòàð Òð³î 255 ÅÑ 
â³äïîâ³äíî.
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Öåëü. Îïðåäåëèòü âàðèàíòû ýôôåêòèâíîé ôóíãèöèä-
íîé çàùèòû ñîðòîâ ïøåíèöû ìÿãêîé îçèìîé îò áîëåçíåé, 
îáåñïå÷èâàþùèå íàèáîëüøèé óðîâåíü óðîæàéíîñòè 
è êà÷åñòâà çåðíà. Ìåòîäû. Â ïîëåâûõ óñëîâèÿõ âûñå-
âàëè  ÷åòûðå ñîðòà ïøåíèöû îçèìîé ñ ðàçíîé óñòîé÷è-
âîñòüþ ê áîëåçíÿì: ‘Áåðåãèíÿ ìèðîí³âñüêà’, ‘Ãîñïîäè-
íÿ ìèðîí³âñüêà’, ‘Ãîðëèöÿ ìèðîí³âñüêà’ è ‘Ïîäîëÿíêà’ 
(îðèãèíàòîð – Ìèðîíîâñêèé èíñòèòóò ïøåíèöû èì. Â. Í. 
Ðåìåñëî ÍÀÀÍ Óêðàèíû). Â ôàçå òðóáêîâàíèÿ êóëüòóðû 
ïîñåâû îáðàáàòûâàëè ôóíãèöèäàìè Àêàíòî Ïëþñ 28, Òà-
ëèóñ 20, Ôàëüêîí 460 ÅÑ, â ôàçå êîëîøåíèÿ – Àìèñòàð 
Òðèî 255 ÅÑ, Òèëò Òóðáî 575 ÅÑ, Âàðåîí 520. Ðåçóëüòàòû. 
Â ïåðèîä ìîëî÷íîé ñïåëîñòè òåõíè÷åñêàÿ ýôôåêòèâ-
íîñòü ïðèìåíåíèÿ ôóíãèöèäîâ ïðîòèâ ìó÷íèñòîé ðîñû 
áûëà íà óðîâíå 72–100%, ñåïòîðèîçà ëèñòüåâ – 58–76, 
áóðîé ðæàâ÷èíû – 100%. Íàèáîëåå ýôôåêòèâíûì âàðè-
àíòîì ôóíãèöèäíîé çàùèòû ÿâëÿåòñÿ âíåñåíèå Àêàíòî 

Ïëþñ 28 â ôàçå âûõîäà â òðóáêó + Àìèñòàð Òðèî 255 ÅÑ 
â ôàçå êîëîøåíèÿ. Ïðè òàêèõ óñëîâèÿõ ñîðò ‘Ïîäîëÿíêà’ 
ñôîðìèðîâàë ìàêñèìàëüíóþ óðîæàéíîñòü çåðíà – 5,56 ò/ãà,
ñîõðàíåííûé óðîæàé ñîñòàâèë 0,75 ò/ãà. Áîëüøèé ïðè-
ðîñò óðîæàéíîñòè (0,82–0,86 ò/ãà) îáåñïå÷èë ñîðò ‘Ãîð-
ëèöÿ ìèðîí³âñüêà’. Ïðèìåíåíèå ôóíãèöèäîâ Àêàíòî 
Ïëþñ 28 è Àìèñòàð Òðèî 255 ÅÑ òàêæå ñïîñîáñòâîâàëî 
ôîðìèðîâàíèþ íàèëó÷øåãî êà÷åñòâà çåðíà èññëåäóå-
ìûõ ñîðòîâ ïøåíèöû îçèìîé. Âûâîäû. Ñîðòà ‘Áåðåãèíÿ 
ìèðîí³âñüêà’ è ‘Ïîäîëÿíêà’ ôîðìèðîâàëè íàèáîëüøóþ 
óðîæàéíîñòü çåðíà ïðè îáðàáîòêå ïîñåâîâ ôóíãèöè-
äîì Àêàíòî Ïëþñ 28 â ôàçå âûõîäà â òðóáêó è Àìèñòàð 
Òðèî 255 ÅÑ â ôàçå êîëîøåíèÿ, ‘Ãîñïîäèíÿ ìèðîí³âñüêà’ – 
Ôàëüêîí 460 ÅÑ + Âàðåîí 520, ñîðò ‘Ãîðëèöÿ ìèðîí³âñüêà’ 

– Òàëèóñ 20 + Òèëò Òóðáî 575 ÅÑ ñîîòâåòñòâåííî. Ñîðò ‘Áå-
ðåãèíÿ ìèðîí³âñüêà’ îáåñïå÷èâàåò ëó÷øèå ïîêàçàòåëè 
êà÷åñòâà çåðíà ïðè ïðèìåíåíèè ôóíãèöèäîâ Ôàëüêîí 
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Ðîñëèííèöòâî

460 ÅÑ â ôàçå òðóáêîâàíèÿ è Âàðåîí 520 â ôàçå êîëî-
øåíèÿ, äðóãèå ñîðòà – Àêàíòî Ïëþñ 28 è Àìèñòàð Òðèî 
255 ÅÑ ñîîòâåòñòâåííî.

Êëþ÷åâûå ñëîâà: ïøåíèöà îçèìàÿ; ñîðò; áîëåçíè; 
ýôôåêòèâíîñòü ôóíãèöèäîâ; óðîæàéíîñòü; ïîêàçàòåëè 
êà÷åñòâà çåðíà.

Purpose. Determine the best options for effective fungi-
cidal protection of soft winter wheat varieties against disea-
ses that will ensure a high yield and grain quality. Methods. 
Four winter wheat varieties with different disease resistance 
were sown in the field: ‘Berehynia myronivska’, ‘Hospodynia 
myronivska’, ‘Horlytsia myronivska’ and ‘Podolianka’ (origina-
tor – The V. M. Remeslo Myronivka Institute of Wheat NAAS 
of Ukraine). In the shooting phase, the crops were treated 
with fungicides Acanto Plus 28, Talius 20, Falcon 460 EC, and 
in the heading phase – Amistar Trio 255 EC, Tilt Turbo 575 
EC, Vareon 520.  Results. During the period of milky stage, 
the technical effectiveness of the use of fungicides against 
powdery mildew was at the level of 72–100%, septoria leaf 
spot – 58–76, brown rust – 100%. The most effective op-
tion for fungicidal protection is the application of Acanto 
Plus 28 in the shooting phase + Amistar Trio 255 EC in the 
heading phase. Under such conditions, ‘Podolianka’ variety 
formed the maximum grain yield – 5.56 t/ha, the preserved 
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yield was 0.75 t/ha. Greater yield increase (0.82–0.86 t/ha)
was provided by ‘Horlytsia myronivska’ variety. The use of 
Acanto Plus 28 and Amistar Trio 255 EC fungicides also con-
tributed to the formation of the best grain quality of the 
studied winter wheat varieties.  Conclusions.  The varieties 
‘Berehynia myronivska’ and ‘Podolianka’ formed the highest 
grain yield during the processing of crops with the fungicide 
Acanto Plus 28 in the shooting phase and Amistar Trio 255 
EC in the heading phase, ‘Hospodynia myronivska’ – Falcon 
460 EC + Vareon 520, variety ‘Horlytsia myronivska’ Talius 20 
+ Tilt Turbo 575 EC, respectively. The variety ‘Berehynia my-
ronivska’ provides the best indicators of grain quality when 
using the fungicide Falcon 460 EC in the shooting phase and 
Vareon 520 in the heading phase, other varieties – Acanto 
Plus 28 + Amistar Trio 255 EC, respectively.

Keywords: winter wheat variety; disease development; the 
effectiveness of fungicides; level of productivity; quality in-
dicators.
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Âñòóï 
Â óìîâàõ ñó÷àñíîãî âèðîáíèöòâà çåðíîáî-

áîâ³ êóëüòóðè ïðèâåðòàþòü äî ñåáå óâàãó ÿê 
äæåðåëî åêîëîã³÷íî áåçïå÷íîãî òà â³äíîñíî 
äåøåâîãî ðîñëèííîãî á³ëêà, çáàëàíñîâàíîãî 
çà àì³íîêèñëîòíèì ñêëàäîì [1]. Ïîð³âíÿíî ç³ 
çëàêîâèìè êóëüòóðàìè çåðíîáîáîâ³ ì³ñòÿòü 
ó íàñ³íí³ â 1,5–3 ðàçè á³ëüøå á³ëêîâèõ ðå÷î-
âèí òà çàáåçïå÷óþòü âèñîêèé âèõ³ä ïåðå-
òðàâíîãî ïðîòå¿íó [2].

Â Óêðà¿í³ äî íàéïîøèðåí³øèõ çåðíîáîáî-
âèõ íàëåæèòü ñîÿ, ÿêà ìàº âàæëèâå çíà÷åí-
íÿ ÿê ïðîìèñëîâà êóëüòóðà. Îäíàê, çíà÷íå 
çðîñòàííÿ ïëîù âèðîùóâàííÿ òà íåäîòðè-
ìàííÿ áàçîâèõ àãðîòåõí³÷íèõ âèìîã ïðèçâî-
äèòü äî îòðèìàííÿ äîñèòü íåçíà÷íî¿ ¿¿ ïðî-
äóêòèâíîñò³ [3]. 

Îäí³ºþ ç îñíîâíèõ óìîâ ï³äâèùåííÿ åôåê-
òèâíîñò³ âèðîáíèöòâà ³ çá³ëüøåííÿ âàëîâèõ 

çáîð³â ñî¿ º ðîçðîáëåííÿ òà âïðîâàäæåííÿ â 
ñ³ëüñüêîãîñïîäàðñüêó ïðàêòèêó íîâ³òí³õ ïðè-
éîì³â ï³äâèùåííÿ ¿¿ ïðîäóêòèâíîñò³, ùî º 
âàæëèâîþ òà àêòóàëüíîþ ïðîáëåìîþ [4].

Á³îìåòðè÷í³ ïàðàìåòðè ðîñëèí º îäíèì ³ç ãî-
ëîâíèõ êðèòåð³¿â, ùî ôîðìóþòü ê³íöåâó ïðî-
äóêòèâí³ñòü ïîñ³â³â ñî¿. À òîìó ï³ä ÷àñ äîñë³-
äæåííÿ åôåêòèâíîñò³ åëåìåíò³â òåõíîëîã³¿ âè-
ðîùóâàííÿ îñîáëèâó óâàãó ñë³ä ïðèä³ëÿòè àíà-
ë³çó ïðîöåñ³â ðîñòó é ðîçâèòêó ¿¿ ïîñ³â³â [5–7].

Îïòèì³çàö³ÿ äîñòóïó ðîñëèí äî ÷èííèê³â 
äîâê³ëëÿ òà åëåìåíò³â òåõíîëîã³¿ âèðîùóâàí-
íÿ ìîæëèâà çà óìîâè åôåêòèâíîãî çàñòîñó-
âàííÿ ã³äðîãåëþ Aquasorb ó êîìïëåêñ³ ç äîá-
ðèâîì Ïàðîñòîê (ìàðêà 20) òà ðåãóëÿòîðàìè 
ðîñòó. À çíàííÿ îñîáëèâîñòåé çì³íè á³îìåò-
ðè÷íèõ ïàðàìåòð³â ðîñëèí ÿêðàç ³ âàæëèâ³ â 
êîíòåêñò³ ðîçóì³ííÿ âïëèâó ôàêòîð³â äîñë³äó.

Ìåòà äîñë³äæåíü – óñòàíîâèòè îñîáëèâîñ-
ò³ ðîñòó é ðîçâèòêó ðîñëèí ñîðò³â ñî¿ çàëåæ-
íî â³ä çàñòîñóâàííÿ îðãàí³÷íîãî äîáðèâà, ðå-
ãóëÿòîð³â ðîñòó ðîñëèí òà âîëîãîóòðèìóâà÷à 
â óìîâàõ Ë³ñîñòåïó Óêðà¿íè òà âèçíà÷èòè ¿õ 
á³îìåòðè÷í³ ïîêàçíèêè.
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Á³îìåòðè÷í³ ïîêàçíèêè ñîðò³â ñî¿
çàëåæíî â³ä çàñòîñóâàííÿ äîáðèâà, ðåãóëÿòîð³â ðîñòó 
òà âîëîãîóòðèìóâà÷à
Ñ. Â. Ãðèãîðåíêî
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Ìåòà. Óñòàíîâèòè îñîáëèâîñò³ ðîñòó é ðîçâèòêó ðîñëèí ñîðò³â ñî¿ çàëåæíî â³ä çàñòîñóâàííÿ îðãàí³÷íîãî äîáðèâà, 
ðåãóëÿòîð³â ðîñòó ðîñëèí òà âîëîãîóòðèìóâà÷à â óìîâàõ Ë³ñîñòåïó Óêðà¿íè òà âèçíà÷èòè ¿õ á³îìåòðè÷í³ ïîêàçíèêè. 
Ìåòîäè. Äîñë³äæóâàëè ñîðòè ñî¿ ‘Óñòÿ’, ‘Êàíî’ òà ‘Ãºáà’. Çà ì³ñÿöü äî ñ³âáè ñî¿ â ´ðóíò âíîñèëè âîëîãîóòðèìóâà÷ – 
ã³äðîãåëü Àêâàñîðá (Aquasorb) ó íîðì³ 300 êã/ãà ñòð³÷êàìè çàâøèðøêè 10 ñì ó çîíó ìàéáóòíüîãî ðÿäêà. Îðãàí³÷íå 
äîáðèâî Ïàðîñòîê (ìàðêà 20) çàñòîñîâóâàëè äâ³÷³: ïåðøå ï³äæèâëåííÿ ó ôàç³ 3–5 ëèñòê³â òà äðóãå – 9–11 ëèñòê³â ñî¿. 
Ðåãóëÿòîðè ðîñòó Âåðìèñòèì Ä ³ Àãðîñòèìóë³í âíîñèëè ó ôàç³ áóòîí³çàö³¿ êóëüòóðè. Ðåçóëüòàòè. Âèÿâëåíî ïîçèòèâ-
íèé âïëèâ çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó íà çàãàëüíó âèñîòó ðîñëèí ñî¿. Çîêðåìà, çà âèêîðèñòàííÿ Âåðìèñòèìó Ä ó 
ñîðòó ‘Óñòÿ’ ¿õ âèñîòà çá³ëüøóâàëàñÿ íà 0,7–3,0 ñì, Àãðîñòèìóë³íó – íà 0,2–3,7 ñì. Âîäíî÷àñ âèêîðèñòàííÿ ðåãóëÿòîð³â 
ðîñòó ñïðèÿëî äåÿêîìó çá³ëüøåííþ ê³ëüêîñò³ êâ³òîê íà îäí³é ðîñëèí³: ñîðò ‘Óñòÿ’ – íà 0,1–1,0 øò., ‘Êàíî’ – íà 0,0–1,0, 
‘Ãºáà’ – íà 0,0–0,8 øò. Çà âèêîðèñòàííÿ ðåãóëÿòîðà ðîñòó Âåðìèñòèì Ä ê³ëüê³ñòü áîá³â íà ðîñëèíàõ ñîðòó ‘Óñòÿ’ çðîñ-
òàëà íà 0,4–1,0 øò., çà âíåñåííÿ Àãðîñòèìóë³íó – íà 0,3–2,2 øò., ó ñîðòó ‘Êàíî’ – íà 0,0–1,1 òà 0,3–1,4 øò., ó ñîðòó 
‘Ãºáà’ – íà 0,3–1,1 òà 0,6–1,9 øò. â³äïîâ³äíî. Ó êîìïëåêñ³ ç ³íøèìè ÷èííèêàìè çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó áóëî 
åôåêòèâí³øèì. Âèñíîâêè. Ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü ó ñîðòó ‘Óñòÿ’ ìàêñèìàëüíà ê³ëüê³ñòü çåðåí ôîðìóâàëà-
ñÿ çà óìîâè ï³äæèâëåííÿ ðîñëèí äîáðèâîì Ïàðîñòîê òà çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó Âåðìèñòèì Ä (36,2 øò.) òà 
Àãðîñòèìóë³í (35,5 øò.). Çàñòîñóâàííÿ äîáðèâà Ïàðîñòîê ñïðèÿëî çá³ëüøåííþ âèñîòè ïðèêð³ïëåííÿ íèæíüîãî áîáó 
â ñîðòó ‘Óñòÿ’ íà 0,6–2,4 ñì, ó ‘Êàíî’ òà ‘Ãºáà’ – íà 1,0–2,4 òà 0,4–1,7 ñì â³äïîâ³äíî. Ó ðàç³ æ âèêîðèñòàííÿ ðåãóëÿòîð³â 
ðîñòó çíà÷íèõ çì³í öüîãî ïîêàçíèêà íå çàô³êñîâàíî. Ìàêñèìàëüí³ ïàðàìåòðè ìàñè 1000 íàñ³íèí äëÿ ñîðò³â ‘Óñòÿ’ òà 
‘Êàíî’ îòðèìàíî ó âàð³àíò³ êîìá³íîâàíîãî çàñòîñóâàííÿ ã³äðîãåëþ Àêâàñîðá, îðãàí³÷íîãî äîáðèâà Ïàðîñòîê òà ðåãóëÿ-
òîðà ðîñòó Àãðîñòèìóë³í – 160,3 ³ 166,8 ã â³äïîâ³äíî, ó ñîðòó ‘Ãºáà’ – çà âèêîðèñòàííÿ ðåãóëÿòîðà ðîñòó Âåðìèñòèì Ä – 
193,7 ã.

Êëþ÷îâ³ ñëîâà: ñîÿ; îðãàí³÷í³ äîáðèâà; ðåãóëÿòîðè ðîñòó ðîñëèí; âîëîãîóòðèìóâà÷; ïîãîäí³ óìîâè âåãåòàö³éíîãî 
ïåð³îäó; âîëîãîçàáåçïå÷åí³ñòü.

Siuzanna Hryhorenko
https://orcid.org/0000-0002-7617-7641
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Ðîñëèííèöòâî

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ âèêîíóâà-

ëè âïðîäîâæ 2016–2018 ðð. ó ÒÎÂ «Íàóêîâî-
äîñë³äíèé ³íñòèòóò ñî¿» (Ïîëòàâñüêà îáë.,              
ì. Ãëîáèíî).

Îá’ºêòîì äîñë³äæåííÿ áóëè ñîðòè ñî¿ – 
‘Óñòÿ’, ‘Êàíî’ òà ‘Ãºáà’ â³ò÷èçíÿíî¿ ñåëåêö³¿. 
Ïîâíó ñõåìó ÷îòèðèôàêòîðíîãî ïîëüîâîãî 
åêñïåðèìåíòó äîêëàäíî íàâåäåíî â òàáëèö³ 1.

Ïëîùà ïîñ³âíî¿ ä³ëÿíêè ñòàíîâèëà 54 ì2, 
îáë³êîâî¿ – 35 ì2; ïîâòîðí³ñòü – òðèðàçîâà. 
Âèñ³âàëè ñîþ ³ç øèðèíîþ ì³æðÿäü 45 ñì íîð-
ìîþ 700 òèñ./ãà ñõîæèõ íàñ³íèí.

Ïîñ³âè îðãàí³÷íèì äîáðèâîì Ïàðîñòîê 
(ìàðêà 20) îáðîáëÿëè äâ³÷³: ïåðøå ï³äæèâ-
ëåííÿ – ó ôàç³ 3–5, äðóãå – 9–11 ëèñòê³â 
êóëüòóðè, à ðåãóëÿòîðàìè ðîñòó Âåðìèñ-
òèì Ä òà Àãðîñòèìóë³í – ó ôàç³ áóòîí³çàö³¿ 
ðîñëèí ñî¿. Ïðåïàðàòè çàñòîñîâóâàëè â ðåêî-
ìåíäîâàíèõ âèðîáíèêàìè íîðìàõ âèòðàòè.

Âîëîãîóòðèìóâà÷ (ã³äðîãåëü) Àêâàñîðá 
(Aquasorb) ó íîðì³ 300 êã/ãà âíîñèëè â ́ ðóíò 
çà ì³ñÿöü äî ñ³âáè ñî¿ ñòð³÷êàìè çàâøèðøêè 
10 ñì ó çîíó ìàéáóòíüîãî ðÿäêà. Ðÿäêè âíå-
ñåííÿ âîëîãîóòðèìóâà÷à ïîçíà÷àëè ìàðêåð-
íèìè ê³ëî÷êàìè äëÿ ïîäàëüøîãî òî÷íîãî âè-
ñ³âàííÿ íàñ³ííÿ ñî¿.

¥ðóíò äîñë³äíèõ ä³ëÿíîê – ÷îðíîçåì òèïî-
âèé ïîòóæíèé, ñëàáêîñîëîíöþâàòèé, ìàëî-
ãóìóñíèé. Çà ãðàíóëîìåòðè÷íèì ñêëàäîì – 
ñåðåäíüîñóãëèíêîâèé, ãðóáîïèëóâàòèé. Ïî-
òóæí³ñòü ãóìóñíîãî øàðó çì³íþºòüñÿ â³ä 35 
äî 45 ñì. Óì³ñò ãóìóñó â îðíîìó øàð³ ´ðóíòó 
ñòàíîâèòü 3,7–4,3%, í³òðàòíîãî àçîòó – 17,4–
19,2 ìã/êã; àìîí³éíîãî – 59,4–63,6; ëóæíîã³ä-
ðîë³çîâàíîãî àçîòó – 105–110; ðóõîìèõ ñïî-
ëóê ôîñôîðó – 22,4–25,2; îáì³ííîãî êàë³þ – 
128,7–136,6 ìã/êã ïîâ³òðÿíî-ñóõîãî ´ðóíòó. 
Ðåàêö³ÿ ´ðóíòîâîãî ðîç÷èíó îðíîãî øàðó 
ñëàáêîëóæíà, áëèçüêà äî íåéòðàëüíî¿ (ðÍ

âîä.
 

7,3–7,6). ªìí³ñòü ïîãëèíàííÿ îáì³ííèõ êàò³-
îí³â – 26–31 ìã-åêâ íà 100 ã ´ðóíòó. Óì³ñò 
ðóõîìèõ ñïîëóê ì³êðîåëåìåíò³â ó ´ðóíò³ 
ñòàíîâèòü: áîðó – 0,37–0,43; ìàðãàíöþ – 
38,35–42,91; ì³ä³ – 1,23–1,34; öèíêó – 0,40–
0,47; ìîë³áäåíó – 0,13–0,17; êîáàëüòó – 1,25–
1,37 ìã íà 1 êã ïîâ³òðÿíî-ñóõîãî ´ðóíòó.

Ïîãîäí³ óìîâè ó 2016 ð. â³äð³çíÿëèñÿ â³ä 
ñåðåäíüîáàãàòîð³÷íèõ çíà÷åíü. Çà âåãåòàö³é-
íèé ïåð³îä âèïàëî 326 ìì îïàä³â çà íîðìè 
412 ìì. À îò óìîâè 2017 ð. áóëè ìåíø ñïðè-
ÿòëèâèìè äëÿ ðîñòó é ðîçâèòêó ñî¿, îñîáëè-
âî íà ïî÷àòêó ¿¿ âåãåòàö³¿. Íåñòà÷à îïàä³â ó 
áåðåçí³–êâ³òí³ òà âèñîê³ ñåðåäíüîäîáîâ³ òåì-
ïåðàòóðè ïîâ³òðÿ çóìîâèëè çìåíøåííÿ äîñ-
òóïíèõ çàïàñ³â ´ðóíòîâî¿ âîëîãè, à ç ÷åðâíÿ 
ïî ëèïåíü îïàä³â âèïàäàëî íà 40–42 ìì ìåí-

øå íîðìè. Ó 2017 ð. îïàä³â âèïàëî âäâ³÷³ 
ìåíøå ñåðåäíüîáàãàòîð³÷íî¿ íîðìè – ëèøå 
202 ìì. Îäíàê, âåãåòàö³éíèé ïåð³îä öüîãî 
ðîêó áóâ ö³êàâèì ç ïîãëÿäó âèâ÷åííÿ åôåê-
òèâíîñò³ çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à.

Àíàë³çóþ÷è ïîãîäí³ óìîâè 2018 ð., âàðòî 
çàçíà÷èòè, ùî çàãàëîì âîíè áóëè ñïðèÿòëè-
âèìè äëÿ ðîñòó é ðîçâèòêó ðîñëèí ñî¿ òà 
óñï³øíîãî ôîðìóâàííÿ íèìè âèñîêîãî ð³âíÿ 
ïðîäóêòèâíîñò³. Çîêðåìà, ïåðåä ñ³âáîþ ñî¿ â 
´ðóíò³ áóëè äîñòàòí³ çàïàñè ïðîäóêòèâíî¿ âî-
ëîãè, ÿê³ ïîïîâíþâàëèñü çà ðàõóíîê îïàä³â. 
Çíà÷íèõ ïåð³îä³â ïîñóõè òà âïëèâó íàäì³ð-
íèõ òåìïåðàòóð ó êðèòè÷í³ ôàçè ðîñòó é ðîç-
âèòêó íå ñïîñòåð³ãàëîñÿ. Ðîñëèíè óñï³øíî 
ñôîðìóâàëè âåãåòàòèâíó, à äàë³ é ãåíåðàòèâ-
íó ñèñòåìó òà çàáåçïå÷èëè îòðèìàííÿ âèñî-
êîãî ð³âíÿ ïðîäóêòèâíîñò³.

Ó ïðîöåñ³ âèêîíàííÿ äîñë³äæåíü çàñòîñî-
âóâàëè çàãàëüíîïðèéíÿò³ ìåòîäèêè [8]. Óðî-
æàéí³ñòü âèçíà÷àëè ìåòîäîì ñóö³ëüíîãî 
êîìáàéíóâàííÿ êîæíî¿ îáë³êîâî¿ ä³ëÿíêè 
(êîìáàéí Sampo 500).

Ñòàòèñòè÷íèé àíàë³ç åêñïåðèìåíòàëüíèõ 
äàíèõ âèêîíóâàëè çà äîïîìîãîþ ïàêåòà ïðè-
êëàäíèõ ïðîãðàì Statistica 6.0 [9].

Ðåçóëüòàòè äîñë³äæåíü
Ðåçóëüòàòè åêñïåðèìåíò³â, ïðîâåäåíèõ 

óïðîäîâæ 2016–2018 ðð., äàëè çìîãó óçàãàëü-
íèòè äàí³ ùîäî  åëåìåíò³â ñòðóêòóðè ðîñëèí 
ð³çíèõ ñîðò³â ñî¿ òà âñòàíîâèòè çàêîíîì³ð-
 íîñò³ ôîðìóâàííÿ âðîæàþ çåðíà çàëåæíî â³ä 
âïëèâó äîñë³äæóâàíèõ ÷èííèê³â – óòðèìó-
âà÷à âîëîãè (ã³äðîãåëþ), îðãàí³÷íîãî äîáðèâà 
òà ðåãóëÿòîð³â ðîñòó. 

Îäíèì ç âàæëèâèõ ÷èííèê³â ôîðìóâàííÿ 
ïîñ³âó, ÿêèé âèçíà÷àº éîãî ïîâ³òðÿíèé òà 
ñâ³òëîâèé ðåæèì, º âèñîòà ðîñëèí. Àäæå, ÿê 
äîâåäåíî â ïðàöÿõ íèçêè äîñë³äíèê³â [5–7], 
â³ä âèñîòè ðîñëèí çíà÷íîþ ì³ðîþ çàëåæèòü 
óðîæàéí³ñòü ñî¿. 

Ó ñåðåäíüîìó ïî äîñë³äó âèñîòà ðîñëèí ñî¿ 
ñòàíîâèëà 87,5 ñì, çîêðåìà â ñîðòó ‘Óñòÿ’ – 
79,6 ñì, ‘Êàíî’ – 92,1, ‘Ãºáà’ – 90,6 ñì (òàáë. 1). 
Âàðòî çàçíà÷èòè, ùî íàéë³ïø³ óìîâè äëÿ 
îòðèìàííÿ íàéá³ëüø âèñîêîðîñëèõ ðîñëèí 
ñêëàäàëèñÿ ëèøå ó 2018 ð. 

Çàãàëîì óñ³ äîñë³äæóâàí³ ÷èííèêè âïëè-
âàëè íà çì³íó âèñîòè ðîñëèí ñî¿, îäíàê çíà÷-
íîãî ¿õ ïåðåðîñòàííÿ òà ïîâ’ÿçàíèõ ³ç öèì 
íåãàòèâíèõ íàñë³äê³â óïðîäîâæ ðîê³â äîñë³-
äæåíü íå ñïîñòåð³ãàëè. 

Ó ðàç³ âèêîðèñòàííÿ ã³äðîãåëþ Àêâàñîðá 
ñåðåäíÿ âèñîòà ðîñëèí ñîðòó ‘Óñòÿ’ çá³ëüøè-
ëàñÿ íà 6,9 ñì ïîð³âíÿíî ç âàð³àíòàìè áåç 
íüîãî, òîä³ ÿê ó ñîðò³â ‘Êàíî’ ³ ‘Ãºáà’ – ëèøå 
íà 0,9 òà 2,8 ñì â³äïîâ³äíî.
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Çàñòîñóâàííÿ â ï³äæèâëåííÿ äîáðèâà Ïà-
ðîñòîê (ìàðêà 20) ÿê îêðåìî, òàê ³ ç ðåãóëÿ-
òîðàìè ðîñòó, ñïðèÿëî ³ñòîòí³øèì ïðèðîñ-
òàì âèñîòè ðîñëèí. Çîêðåìà, ó ñîðòó ‘Óñòÿ’ 
ï³äæèâëåííÿ äîáðèâîì ñïðèÿëî çá³ëüøåííþ 
âèñîòè ðîñëèí íà 6,2 ñì òà íà 7,1 ñì – íà 
ôîí³ çàñòîñóâàííÿ ã³äðîãåëþ Àêâàñîðá, ïî-
ð³âíÿíî ç êîíòðîëüíèìè âàð³àíòàìè. Ó ñîð-
ò³â ‘Êàíî’ òà ‘Ãºáà’ ö³ ïàðàìåòðè çðîñòàëè 
â³äïîâ³äíî íà 0,1–1,3 òà 2,7–1,1 ñì. Àíàëîã³÷-
íî â ïîñ³âàõ ñîðòó ‘Êàíî’ âèñîòà ðîñëèí 
çá³ëüøóâàëàñÿ íà 0,1–1,5 òà 0,2– 1,6 ñì, à â 
ñîðòó ‘Ãºáà’ – 0,1–1,0 òà 0,2–2,0 ñì.

Òàê³ íåçíà÷í³ â³äì³ííîñò³ â çá³ëüøåíí³ âè-
ñîòè ðîñëèí çà âíåñåííÿ ðåãóëÿòîð³â ðîñòó 
ìîæíà ïîÿñíèòè àäèòèâíîþ ä³ºþ ÷èííèê³â, 
àäæå â ðàç³ âçàºìîä³¿ ³íøèõ ôàêòîð³â äîñë³-
äó âàæêî âèîêðåìèòè âèíÿòêîâî ¿õí³é âïëèâ. 

Çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó ñïðèÿëî 
çàãàëüíîìó ï³äâèùåííþ âèñîòè ðîñëèí. Çîê-
ðåìà, çà îáðîáëåííÿ ïîñ³â³â ñîðòó ‘Óñòÿ’ ïðå-
ïàðàòîì Âåðìèñòèì Ä âèñîòà ¿õ çá³ëüøóâà-
ëàñü íà 0,7–3,0 ñì, Àãðîñòèìóë³íîì – íà 
0,2–3,7 ñì.

Íå ìåíø âàæëèâîþ îçíàêîþ ðîñëèí ñî¿ º 
ê³ëüê³ñòü ñóöâ³òü íà ðîñëèí³. Âîíà º ïîë³ãåí-
íîþ, òîæ ñòóï³íü ¿¿ ðîçâèòêó ìîæå çì³íþâà-
òèñÿ çàëåæíî â³ä óìîâ âèðîùóâàííÿ â äî-
ñèòü øèðîêèõ ìåæàõ (òàáë. 2).

Ó ñåðåäíüîìó çà âàð³àíòàìè äîñë³äó íà 
ðîñëèíàõ ñî¿ óòâîðþâàëîñÿ 33,7 øò. êâ³òîê. 
Ïðè öüîìó íàéá³ëüøà ¿õ ê³ëüê³ñòü ôîðìóâà-
ëàñÿ â ñîðòó ‘Êàíî’ – 34,1 øò., ó ñîðò³â ‘Ãºáà’ 
òà ‘Óñòÿ’ – ïî 33,5 øò.

ßêùî àíàë³çóâàòè ê³ëüê³ñòü êâ³òîê, ùî 
óòâîðèëàñÿ íà ðîñëèíàõ ñî¿ çà ðîêàìè äîñë³-

Òàáëèöÿ 1
Âèñîòà ðîñëèí ñî¿ çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, îðãàí³÷íîãî äîáðèâà 

òà ðåãóëÿòîð³â ðîñòó, ñì (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 72,9 58,1 87,4
Âåðìèñòèì Ä 73,5 58,9 88,3
Àãðîñòèìóë³í 72,8 58,1 87,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 78,2 62,5 93,9
Âåðìèñòèì Ä 81,3 64,9 97,3
Àãðîñòèìóë³í 78,5 62,7 94,1

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 77,8 62,3 93,4
Âåðìèñòèì Ä 79,6 63,6 95,6
Àãðîñòèìóë³í 81,2 64,8 97,4

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 86,5 69,0 103,5
Âåðìèñòèì Ä 87,0 69,5 104,5
Àãðîñòèìóë³í 86,5 69,2 103,8

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 90,6 72,4 108,8
Âåðìèñòèì Ä 92,1 73,7 110,5
Àãðîñòèìóë³í 92,2 73,8 110,6

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 90,9 72,8 109,3
Âåðìèñòèì Ä 92,0 73,7 110,6
Àãðîñòèìóë³í 92,0 73,5 110,5

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 91,7 73,3 109,9
Âåðìèñòèì Ä 92,2 73,8 110,6
Àãðîñòèìóë³í 91,9 73,7 110,4

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 93,2 74,6 111,6
Âåðìèñòèì Ä 93,3 74,7 111,9
Àãðîñòèìóë³í 93,4 74,6 112,2

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 87,2 69,9 104,7
Âåðìèñòèì Ä 87,1 69,7 104,5
Àãðîñòèìóë³í 89,3 71,5 107,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 90,6 72,2 108,5
Âåðìèñòèì Ä 90,5 72,5 108,6
Àãðîñòèìóë³í 90,8 72,5 108,8

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 91,1 72,8 109,4
Âåðìèñòèì Ä 91,3 72,9 109,3
Àãðîñòèìóë³í 92,1 73,6 110,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 92,1 73,7 110,5
Âåðìèñòèì Ä 92,5 73,9 111,1
Àãðîñòèìóë³í 93,2 74,4 111,7

Í²Ð
0,05

2,3 2,5 3,1

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñòê³â.
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äæåíü, òî ìàêñèìàëüí³ çíà÷åííÿ ïîêàçíèêà 
áóëè ó 2018 ð. – 40,4 øò., ó 2016-ìó – 33,7 øò. 
Ó 2017 ð. óìîâè äëÿ ðîñòó é ðîçâèòêó êóëüòó-
ðè áóëè íåñïðèÿòëèâèìè, à òîìó é ê³ëüê³ñòü 
êâ³òîê áóëà ì³í³ìàëüíîþ â äîñë³ä³ – 26,9 øò.

Çàñòîñóâàííÿ îêðåìî ã³äðîãåëþ Àêâàñîðá 
äîñòîâ³ðíî íå âïëèâàëî íà çá³ëüøåííÿ ê³ëü-
êîñò³ êâ³òîê íà ðîñëèíàõ ñî¿, õî÷à é áóëî 
õîðîøèì áàçèñîì äëÿ îòðèìàííÿ âèñîêèõ 
çíà÷åíü çà óìîâè âèêîðèñòàííÿ ³íøèõ ÷èí-
íèê³â äîñë³äó. À îò ï³äæèâëåííÿ ðîñëèí äîá-
ðèâîì Ïàðîñòîê ÿê îêðåìî, òàê ³ êîìá³íîâà-
íî ç ðåãóëÿòîðàìè  ðîñòó, ñïðèÿëî ï³äâèùåí-
íþ öüîãî ïîêàçíèêà.

Óñòàíîâëåíî, ùî ó âàð³àíòàõ çàñòîñóâàííÿ 
ã³äðîãåëþ Àêâàñîðá çà ï³äæèâëåííÿ äîáðè-
âîì Ïàðîñòîê ó ñîðòó ‘Óñòÿ’ êâ³òîê íà ðîñ-
ëèí³ ôîðìóâàëîñÿ íà 3,0 øò. á³ëüøå ïîð³âíÿ-

íî ç àíàëîã³÷íèìè âàð³àíòàìè áåç äîáðèâà, 
àëå ðîçì³ùåíèìè íà ôîí³ ã³äðîã åëþ. Òå ñàìå 
ñòîñóºòüñÿ é ñîðò³â ‘Êàíî’ òà ‘Ãºáà’.

Çà óìîâè îáðîáëåííÿ ïîñ³â³â ðåãóëÿòîðà-
ìè ðîñòó íå ò³ëüêè ïîë³ïøóâàâñÿ ¿õ çàãàëü-
íèé ñòàí, à öå ñïðèÿëî é ï³äâèùåííþ ê³ëü-
êîñò³ êâ³òîê ³ç ðîçðàõóíêó íà îäíó ðîñëèíó. 
Çîêðåìà, ó âàð³àíò³ ç Âåðìèñòèì Ä íà ðîñ-
ëèíàõ ñîðòó ‘Óñòÿ’ ê³ëüê³ñòü êâ³òîê â³äïîâ³ä-
íî çá³ëüøóâàëàñÿ íà 0,1–1,0 øò., à çà âíå-
ñåííÿ Àãðîñòèìóë³íó – íà 0,0–2,0 øò.; ó ñîð-
òó ‘Êàíî’ – íà 0,0–1,0 òà 0,0–0,9 øò., ó ñîðòó 
‘Ãºáà’ – íà 0,0–0,8 òà 0,0–2,0 øò. â³äïîâ³äíî. 
Ñóòòºâî çðîñòàëà åôåêòèâí³ñòü âïëèâó ðåãó-
ëÿòîð³â ðîñòó â ðàç³ ¿õ êîìá³íîâàíîãî çàñòî-
ñóâàííÿ ç ³íøèìè ÷èííèêàìè äîñë³äó. 

Ç îòðèìàíèõ êâ³òîê ó ïðîöåñ³ îíòîãåíåçó 
çàâ’ÿçóþòüñÿ òà ôîðìóþòüñÿ áîáè, à òîìó ðî-

Òàáëèöÿ 2
Ê³ëüê³ñòü ñóöâ³òü íà ðîñëèí³ çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, 

îðãàí³÷íîãî äîáðèâà òà ðåãóëÿòîð³â ðîñòó, øò. (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 31,7 25,6 38,6
Âåðìèñòèì Ä 33,3 26,2 39,4
Àãðîñòèìóë³í 33,0 26,4 39,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 33,7 27,4 40,9
Âåðìèñòèì Ä 34,8 27,8 42,0
Àãðîñòèìóë³í 36,0 28,9 43,0

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 32,0 25,6 38,3
Âåðìèñòèì Ä 30,7 24,9 37,2
Àãðîñòèìóë³í 31,9 25,9 38,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 34,7 28,0 42,2
Âåðìèñòèì Ä 35,3 27,8 41,9
Àãðîñòèìóë³í 33,7 27,5 40,8

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 36,8 29,5 44,7
Âåðìèñòèì Ä 38,2 30,4 45,5
Àãðîñòèìóë³í 38,0 30,0 45,4

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 34,9 27,9 41,9
Âåðìèñòèì Ä 33,8 27,1 40,6
Àãðîñòèìóë³í 35,0 27,9 41,8

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 31,1 24,8 37,4
Âåðìèñòèì Ä 29,9 23,6 36,1
Àãðîñòèìóë³í 31,0 24,5 37,0

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 32,9 26,4 39,7
Âåðìèñòèì Ä 34,1 26,8 40,7
Àãðîñòèìóë³í 33,8 27,2 40,7

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 32,1 25,6 38,7
Âåðìèñòèì Ä 33,1 26,0 39,7
Àãðîñòèìóë³í 33,0 26,5 39,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 33,7 27,2 41,0
Âåðìèñòèì Ä 35,3 27,8 41,8
Àãðîñòèìóë³í 36,0 28,8 43,1

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 31,7 25,8 38,5
Âåðìèñòèì Ä 30,8 24,6 37,2
Àãðîñòèìóë³í 32,0 25,7 38,3

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 35,0 28,0 41,9
Âåðìèñòèì Ä 34,7 28,1 42,0
Àãðîñòèìóë³í 33,8 27,5 40,6

Í²Ð
0,05

1,0 0,9 1,1

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñòê³â.
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çóì³ííÿ îñîáëèâîñòåé çì³íè ö³º¿ îçíàêè òåæ 
âàæëèâå äëÿ âñòàíîâëåííÿ çàêîíîì³ðíîñòåé 
ðîñòó é ðîçâèòêó ðîñëèí ñî¿. Ó ñåðåäíüîìó 
çà âàð³àíòàìè äîñë³äó íà ðîñëèíàõ óòâîðþ-
âàëîñÿ 24,7 øò. áîá³â. Íàéá³ëüøå ¿õ ôîðìó-
âàëàñÿ â ñîðòó ‘Êàíî’ – 25,1 øò., äåùî ìåíøå 
â ñîðò³â ‘Ãºáà’ òà ‘Óñòÿ’ – 24,7 ³ 24,5 øò. íà 
ðîñëèíó â³äïîâ³äíî (òàáë. 3).

Çà àíàëîã³ºþ ç ê³ëüê³ñòþ êâ³òîê, ìàêñè-
ìàëüí³ ïîêàçíèêè ê³ëüêîñò³ áîá³â íà îäí³é 
ðîñëèí³ ñî¿ çàô³êñîâàíî ó 2018 ð. – 29,7 øò., 
ó 2016-ìó – 24,7 øò. Óìîâè 2017 ð. áóëè íàé-
ìåíø ñïðèÿòëèâèìè äëÿ ôîðìóâàííÿ ö³º¿ 
îçíàêè, òîæ ³ çíà÷åííÿ ¿¿ ì³í³ìàëüí³ – 19,8 øò.

Çàñòîñóâàííÿ îêðåìî ã³äðîãåëþ Àêâàñîðá 
äîñòîâ³ðíî íå âïëèâàëî íà öåé ïîêàçíèê, 
õî÷à é áóëî áàçèñîì äëÿ îòðèìàííÿ âèñîêèõ 
éîãî çíà÷åíü çà âèêîðèñòàííÿ ³íøèõ ÷èííè-

ê³â äîñë³äó, ÿê-îò îðãàí³÷íå äîáðèâî ³ ðåãó-
ëÿòîðè ðîñòó ÷è ¿õ ïîºäíàííÿ.

Âèçíà÷åíî, ùî íà âàð³àíòàõ çàñòîñóâàííÿ 
ã³äðîãåëþ â ñîðòó ‘Óñòÿ’ áîá³â ôîðìóâàëîñÿ 
íà 2,7 øò., à çà ï³äæèâëåííÿ äîáðèâîì Ïàðîñ-
òîê íà 0,7 øò. á³ëüøå, ÿê ïîð³âíÿòè ç àíàëî-
ã³÷íèìè âàð³àíòàìè áåç äîáðèâà, àëå ðîçì³-
ùåíèìè íà ôîí³ ã³äðîãåëþ. Òå ñ àìå ñòîñóºòü-
ñÿ é ñîðò³â ‘Êàíî’ òà ‘Ãºáà’.

Çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó ðîñëèí 
ñïðèÿëî ï³äâèùåííþ â³äñîòêà çàâ’ÿçóâàííÿ 
êâ³òîê ³ç ðîçðàõóíêó íà îäíó ðîñëèíó. Çî-
êðåìà, çà âèêîðèñòàííÿ Âåðìèñòèì Ä íà ðîñ-
ëèíàõ ñîðòó ‘Óñòÿ’ ê³ëüê³ñòü áîá³â çðîñòàëà 
íà 0,4–1,0 øò., çà âíåñåííÿ Àãðîñòèìóë³íó – 
íà 0,3–2,2 øò., ó ñîðòó ‘Êàíî’ – íà 0,0–1,1 òà 
0,3–1,4 øò., ó ñîðòó ‘Ãºáà’ – íà 0,3–1,1 òà 
0,6–1,9 øò. â³äïîâ³äíî. Ó êîìïëåêñ³ ç ³íøè-

Òàáëèöÿ 3
Ê³ëüê³ñòü áîá³â íà ðîñëèí³ çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à,

îðãàí³÷íîãî äîáðèâà òà ðåãóëÿòîð³â ðîñòó, øò. (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 22,2 17,9 27,0
Âåðìèñòèì Ä 23,6 18,6 28,0
Àãðîñòèìóë³í 23,8 19,0 28,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 24,6 20,0 29,9
Âåðìèñòèì Ä 25,7 20,6 31,1
Àãðîñòèìóë³í 27,0 21,7 32,3

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 24,0 19,2 28,7
Âåðìèñòèì Ä 23,4 18,9 28,2
Àãðîñòèìóë³í 24,2 19,7 29,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 24,3 19,6 29,5
Âåðìèñòèì Ä 25,0 19,8 29,8
Àãðîñòèìóë³í 24,3 19,8 29,3

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 26,9 21,5 32,6
Âåðìèñòèì Ä 28,3 22,5 33,6
Àãðîñòèìóë³í 28,5 22,5 34,0

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 26,2 21,0 31,4
Âåðìèñòèì Ä 25,7 20,6 30,8
Àãðîñòèìóë³í 26,6 21,2 31,7

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 21,7 17,4 26,2
Âåðìèñòèì Ä 21,2 16,8 25,6
Àãðîñòèìóë³í 22,3 17,6 26,6

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 24,0 19,3 29,0
Âåðìèñòèì Ä 25,2 19,9 30,1
Àãðîñòèìóë³í 25,4 20,4 30,6

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 23,4 18,7 28,2
Âåðìèñòèì Ä 24,5 19,2 29,4
Àãðîñòèìóë³í 24,7 19,9 29,4

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 25,3 20,4 30,7
Âåðìèñòèì Ä 26,8 21,1 31,8
Àãðîñòèìóë³í 27,4 21,9 32,8

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 22,2 18,1 26,9
Âåðìèñòèì Ä 21,9 17,5 26,4
Àãðîñòèìóë³í 23,1 18,5 27,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 25,5 20,5 30,6
Âåðìèñòèì Ä 25,7 20,8 31,1
Àãðîñòèìóë³í 25,4 20,6 30,5

Í²Ð
0,05

0,7 0,8 0,6

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñòê³â.
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ìè ÷èííèêàìè åôåêòèâí³ñòü âïëèâó ðåãóëÿ-
òîð³â ðîñòó áóëà âèùîþ.

Ó ñåðåäíüîìó çà âàð³àíòàìè äîñë³äó íà 
ðîñëèíàõ ñî¿ áóëî ñôîðìîâàíî 36,4 øò. íà-

ñ³íèí. Ìàêñèìàëüíà ¿õ ê³ëüê³ñòü ñïîñòåð³ãà-
ëàñÿ â ñîðòó ‘Êàíî’ – 50,1 øò., ³ñòîòíî ìåíøå 
â ñîðò³â ‘Ãºáà’ – 25,1 òà ‘Óñòÿ’ – 33,9 øò. 
(òàáë. 4)

Òàáëèöÿ 4
Çàãàëüíà ê³ëüê³ñòü íàñ³íèí íà ðîñëèí³ çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, 

îðãàí³÷íîãî äîáðèâà òà ðåãóëÿòîð³â ðîñòó, øò. (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 35,6 27,1 32,5
Âåðìèñòèì Ä 36,8 27,8 33,0
Àãðîñòèìóë³í 36,5 27,5 33,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 41,8 30,4 35,4
Âåðìèñòèì Ä 41,5 31,2 35,9
Àãðîñòèìóë³í 40,4 30,2 35,8

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 37,5 27,6 33,4
Âåðìèñòèì Ä 39,0 28,6 32,3
Àãðîñòèìóë³í 38,9 28,4 32,6

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 41,3 30,4 33,6
Âåðìèñòèì Ä 38,2 31,0 32,9
Àãðîñòèìóë³í 38,8 31,0 34,1

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 55,0 40,9 49,9
Âåðìèñòèì Ä 55,5 41,2 50,4
Àãðîñòèìóë³í 55,5 41,1 51,0

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 60,4 44,9 52,8
Âåðìèñòèì Ä 58,7 43,9 53,9
Àãðîñòèìóë³í 59,8 44,2 52,7

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 56,1 41,0 49,2
Âåðìèñòèì Ä 57,0 41,4 49,0
Àãðîñòèìóë³í 56,7 41,3 49,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 54,5 42,6 49,4
Âåðìèñòèì Ä 59,8 43,7 51,5
Àãðîñòèìóë³í 57,8 42,4 50,3

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 21,2 15,8 18,6
Âåðìèñòèì Ä 22,2 16,9 19,4
Àãðîñòèìóë³í 22,3 16,6 19,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 25,5 19,1 21,9
Âåðìèñòèì Ä 35,8 26,5 29,9
Àãðîñòèìóë³í 36,1 26,8 30,2

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 27,1 22,5 23,4
Âåðìèñòèì Ä 27,9 23,4 24,1
Àãðîñòèìóë³í 27,8 23,1 24,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 29,7 25,3 25,6
Âåðìèñòèì Ä 32,8 24,9 27,4
Àãðîñòèìóë³í 34,4 25,8 29,4

Í²Ð
0,05

1,2 1,2 1,3

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñò ê³â.

Ó ñîðòó ‘Óñòÿ’ ìàêñèìàëüíà ê³ëüê³ñòü íà-
ñ³íèí íà îäíó ðîñëèíó ôîðìóâàëàñÿ çà óìî-
âè ï³äæèâëåííÿ äîáðèâîì Ïàðîñòîê òà çà-
ñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó Âåðìèñòèì Ä 
òà Àãðîñòèìóë³í – 36,2 òà 35,5 øò. â³äïîâ³ä-
íî. Àíàëîã³÷í³ âàð³àíòè ç âíåñåííÿì ã³äðî-
ãåëþ Àêâàñîðá ìàëè äåùî ìåíø³ çíà÷åííÿ, 
àëå ñòàòèñòè÷íî íå â³äð³çíÿëèñÿ â³ä êðàùèõ 
ïîêàçíèê³â.

Çà ïîçàêîðåíåâîãî ï³äæèâëåííÿ äîáðèâîì 
Ïàðîñòîê ó ñîðòó ‘Óñòÿ’ áóëî îòðèìàíî â ñå-
ðåäíüîìó íà 1,4–3,6 øò. íàñ³íèí á³ëüøå ïî-
ð³âíÿíî ç êîíòðîëüíèìè âàð³àíòàìè, ó ñîð-

ò³â ‘Êàíî’ ³ ‘Ãºáà’ – íà 1,3–3,4 òà 3,5–8,8 øò. 
â³äïîâ³äíî.

Ðåãóëÿòîðè ðîñòó ðîñëèí ïîçèòèâíî âïëè-
âàëè íà ê³ëüê³ñòü íàñ³íèí ³ç ðîçðàõóíêó íà 
îäíó ðîñëèíó. Çà âèêîðèñòàííÿ Âåðìèñòèì 
Ä íà ðîñëèíàõ ñîðòó ‘Óñòÿ’ ê³ëüê³ñòü íàñ³íèí 
â³äïîâ³äíî çá³ëüøóâàëàñÿ íà 0,5–0,8 øò., 
Àãðîñòèìóë³íó – íà 0,5–0,7 øò., ó ñîðòó 
‘Êàíî’ – íà 0,4–2,8 òà 0,3–1,3  øò., ó ñîðòó 
‘Ãºáà’ – 0,8–8,6 òà 0,7–8,9 øò. â³äïîâ³äíî. 

Âèñîòà ïðèêð³ïëåííÿ íèæíüîãî áîáó º 
âàæëèâîþ òåõíîëîã³÷íîþ îçíàêîþ, îñê³ëüêè 
ñàìå â³ä íå¿ çàëåæèòü ð³âåíü óòðàò óðîæàþ 
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ï³ä ÷àñ çáèðàííÿ êóëüòóðè. Çàãàëîì öÿ îçíà-
êà êîíòðîëþºòüñÿ ãåíåòè÷íî ³ ï³ä ÷àñ ðåºñò-
ðàö³¿ íîâèõ ñîðò³â ñî¿ ñåëåêö³îíåðè îáîâ’ÿç-
êîâî âêàçóþòü ¿¿ ïàðàìåòðè. Îäíàê, âèñîòó 
ðîçì³ùåííÿ íèæíüîãî áîáó â³äíîñíî ëåãêî 
çì³íèòè âíàñë³äîê çàñòîñóâàííÿ ïåâíèõ àã-
ðîòåõí³÷íèõ ïðèéîì³â àáî æ ÷åðåç íåñïðèÿò-
ëèâ³ ÷èííèêè äîâê³ëëÿ. 

Ó ñåðåäíüîìó ïî äîñë³äó ðîñëèíè ñî¿ ìàëè 
âèñîòó ïðèêð³ïëåííÿ íèæíüîãî áîáó íà ð³âí³ 
14,3 ñì â³ä ïîâåðõí³ ´ðóíòó, ùî ö³ëêîì äîñ-
òàòíüî äëÿ ìåõàí³çîâàíîãî çáèðàííÿ êóëüòó-
ðè áåç âòðàò óðîæàþ. Íàéâèùå áîáè ðîçòà-
øîâóâàëèñÿ â³ä ïîâåðõí³ ´ðóíòó â ñîðòó 
‘Ãºáà’ – 15,3 ñì, ó ñîðò³â ‘Óñòÿ’ òà ‘Êàíî’ – 
14,1 ³ 13,5 ñì â³äïîâ³äíî (òàáë. 5).

Òàáëèöÿ 5
Âèñîòà ïðèêð³ïëåííÿ íèæíüîãî áîáó çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, 

îðãàí³÷íîãî äîáðèâà òà ðåãóëÿòîð³â ðîñòó, ñì (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 11,0 9,5 10,1
Âåðìèñòèì Ä 13,3 11,4 12,0
Àãðîñòèìóë³í 13,1 11,4 11,9

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 14,2 12,3 13,0
Âåðìèñòèì Ä 15,5 13,1 14,2
Àãðîñòèìóë³í 15,3 13,3 14,2

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 16,8 14,2 15,1
Âåðìèñòèì Ä 16,3 14,4 14,7
Àãðîñòèìóë³í 16,6 14,4 15,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 16,4 14,2 14,9
Âåðìèñòèì Ä 17,6 15,0 16,0
Àãðîñòèìóë³í 17,5 14,9 16,0

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 13,1 11,3 11,9
Âåðìèñòèì Ä 13,1 11,3 12,0
Àãðîñòèìóë³í 13,2 11,4 11,9

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 14,2 12,3 12,9
Âåðìèñòèì Ä 14,2 12,4 12,9
Àãðîñòèìóë³í 14,3 12,3 12,9

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 13,3 11,3 12,1
Âåðìèñòèì Ä 14,0 12,3 13,2
Àãðîñòèìóë³í 15,5 13,3 14,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 16,5 14,3 15,3
Âåðìèñòèì Ä 16,6 14,3 15,2
Àãðîñòèìóë³í 17,5 15,2 16,0

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 14,3 12,4 12,9
Âåðìèñòèì Ä 14,5 12,2 13,1
Àãðîñòèìóë³í 15,3 13,3 14,1

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 16,5 14,3 15,1
Âåðìèñòèì Ä 16,7 14,2 15,0
Àãðîñòèìóë³í 16,3 14,2 14,9

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 16,4 14,2 15,0
Âåðìèñòèì Ä 17,7 14,9 16,2
Àãðîñòèìóë³í 17,5 15,2 16,2

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 18,0 15,1 16,1
Âåðìèñòèì Ä 17,4 15,3 15,7
Àãðîñòèìóë³í 17,7 15,3 16,1

Í²Ð
0,05

0,5 0,6 0,5

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñòê³â.

Ó ðàç³ çàñòîñóâàííÿ ã³äðîãåëþ Àêâàñîðá 
ñåðåäíÿ âèñîòà ïðèêð³ïëåííÿ íèæíüîãî áîáó 
â ñîðòó ‘Óñòÿ’ çá³ëüøèëàñÿ íà 2,9 ñì ïîð³â-
íÿíî ç âàð³àíòàìè áåç íüîãî. Äåùî ìåíøèì 
ïðèð³ñò öüîãî ïîêàçíèêà áóâ ó ñîðò³â ‘Êàíî’ 
òà ‘Ãºáà’ – 1,8 ³ 1,7 ñ ì â³äïîâ³äíî.

Çàñòîñóâàííÿ äîáðèâà Ïàðîñòîê òàêîæ 
ñïðèÿëî çá³ëüøåííþ âèñîòè ïðèêð³ïëåííÿ 
íèæíüîãî áîáó â ðîñëèí ñî¿. Çîêðåìà, ó ñîð-

òó ‘Óñòÿ’ âîíà çðîñòàëà íà 0,6–2,4 ñì, à â 
ñîðò³â ‘Êàíî’ òà ‘Ãºáà’ – íà 1,0–2,4 òà 0,4–
1,7 ñì â³äïîâ³äíî. Âîäíî÷àñ, âèêîðèñòàííÿ 
ðåãóëÿòîð³â ðîñòó íå ìàëî çíà÷íîãî âïëèâó 
íà ôîðìóâàííÿ öüîãî ïîêàçíèêà: ð³çíèöÿ 
ì³æ âàð³àíòàìè çäåá³ëüøîãî áóëà â ìåæàõ 
ïîìèëêè äîñë³äó, òîæ ¿¿ íå ìîæíà âèçíà÷èòè 
ÿê çàêîíîì³ðí³ñòü çàãàëüíîãî õàðàêòåðó. Îñ-
òàííº ïîÿñíþºòüñÿ äîâîë³ íåçíà÷íèì âïëè-
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âîì äîñë³äæóâàíèõ ðåãóëÿòîð³â ðîñòó é íà 
çàãàëüíó âèñîòó ðîñëèí ñî¿. 

Ïàðàìåòðè ³íäèâ³äóàëüíî¿ ïðîäóêòèâíîñò³ 
ðîñëèí ôîðìóþòüñÿ ÿê ³íòåãðàëüíèé ïîêàç-
íèê ê³ëüêîñò³ áîá³â ³ íàñ³íèí, à òàêîæ ìàñè 
íàñ³ííÿ ç ðîçðàõóíêó íà îäíó ðîñëèíó. Âè-
çíà÷åííÿ ³íäèâ³äóàëüíî¿ ïðîäóêòèâíîñò³ 
ðîñëèí ìîæíà ðîçö³íþâàòè ÿê îêðåìó îçíà-

êó, ùî íå âðàõîâóº ãóñòîòó ïîñ³â³â, ïðîòå äàº 
çìîãó îïîñåðåäêîâàíî îö³íèòè ³íäèâ³äóàëü-
íèé ðîçâèòîê ðîñëèí ñî¿.

Ó ñåðåäíüîìó çà âàð³àíòàìè äîñë³äó íà îäí³é 
ðîñëèí³ ñî¿ ôîðìóâàëîñÿ 6,1 ã íàñ³ííÿ. Ìàêñè-
ìàëüíèé ïîêàçíèê â³äçíà÷åíî â ñîðòó ‘Êàíî’ – 
8,3 ã/ðîñëèíó, çíà÷íî ìåíøèì â³í áóâ ó ñîðò³â 
‘Óñòÿ’ òà ‘Ãºáà’ – 5,4 ³ 4,8 ã/ðîñëèíó (òàáë. 6).

Òàáëèöÿ 6
Ìàñà íàñ³ííÿ ç îäí³º¿ ðîñëèíè çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, 

îðãàí³÷íîãî äîáðèâà òà ðåãóëÿòîð³â ðîñòó, ã (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 5,48 3,31 5,95
Âåðìèñòèì Ä 5,65 3,41 6,11
Àãðîñòèìóë³í 5,69 3,42 6,15

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 6,53 3,78 6,62
Âåðìèñòèì Ä 6,51 3,90 6,71
Àãðîñòèìóë³í 6,36 3,81 6,74

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 5,88 3,45 6,20
Âåðìèñòèì Ä 6,09 3,60 6,09
Àãðîñòèìóë³í 6,11 3,58 6,12

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 6,50 3,84 6,33
Âåðìèñòèì Ä 6,10 3,97 6,30
Àãðîñòèìóë³í 6,23 3,97 6,56

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 8,79 5,22 9,58
Âåðìèñòèì Ä 8,94 5,31 9,79
Àãðîñòèìóë³í 8,96 5,32 9,91

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 9,88 5,85 10,31
Âåðìèñòèì Ä 9,62 5,70 10,57
Àãðîñòèìóë³í 9,83 5,81 10,39

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 9,12 5,30 9,56
Âåðìèñòèì Ä 9,32 5,40 9,67
Àãðîñòèìóë³í 9,31 5,44 9,70

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 9,03 5,64 9,85
Âåðìèñòèì Ä 9,94 5,78 10,25
Àãðîñòèìóë³í 9,71 5,63 10,03

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 3,97 2,37 4,18
Âåðìèñòèì Ä 4,15 2,51 4,36
Àãðîñòèìóë³í 4,17 2,50 4,39

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 4,80 2,86 4,92
Âåðìèñòèì Ä 6,68 3,95 6,74
Àãðîñòèìóë³í 6,80 4,05 6,76

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 5,16 3,41 5,32
Âåðìèñòèì Ä 5,39 3,59 5,54
Àãðîñòèìóë³í 5,38 3,57 5,58

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 5,75 3,90 5,86
Âåðìèñòèì Ä 6,33 3,88 6,37
Àãðîñòèìóë³í 6,66 3,99 6,82

Í²Ð
0,05

0,21 0,23 0,30

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñò ê³â.

Çíà÷íèé âïëèâ íà ôîðìóâàííÿ ³íäèâ³äó-
àëüíî¿ ïðîäóêòèâíîñò³ ðîñëèí ìàëî êîìá³íî-
âàíå çàñòîñóâàííÿ îðãàí³÷íîãî äîáðèâà Ïà-
ðîñòîê ç ðåãóëÿòîðàìè ðîñòó. Çîêðåìà, çà 
òàêèõ óìîâ ó ñîðòó ‘Óñòÿ’ â ñåðåäíüîìó çà 
ðîêè äîñë³äæåíü áóëî îòðèìàíî 5,6–5,7 ã íà-
ñ³ííÿ íà îäíó ðîñëèíó. Ó ïîñ³âàõ ñîðòó ‘Êàíî’ 
çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó Âåðìèñòèì Ä 
íà ôîí³ âíåñåííÿ äîáðèâà Ïàðîñòîê ñïðèÿëî 

óòâîðåííþ 8,6 ã, à íà ôîí³ ã³äðîãåëþ Àêâà-
ñîðá – 8,7 ã íàñ³ííÿ íà îäíó ðîñëèíó. Çà âè-
êîðèñòàííÿ ðåãóëÿòîðà ðîñòó Àãðîñòèìóë³í 
ôîðìóâàëîñÿ 8,7 òà 8,5 ã íàñ³íèí íà îäíó 
ðîñëèíó â³äïîâ³äíî.

Äîñë³äæåííÿ, ïðîâåäåí³ íà ðîñëèíàõ ñîðòó 
‘Ãºáà’, ï³äòâåðäæóþòü îòðèìàí³ íà äâîõ ³í-
øèõ ñîðòàõ çàêîíîì³ðíîñò³. Ôîðìóâàííÿ âè-
ñîêîãî ð³âíÿ ïðîäóêòèâíîñò³ ðîñëèí áóëî 
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ìîæëèâèì çà êîìá³íîâàíîãî çàñòîñóâàííÿ 
äîáðèâà Ïàðîñòîê ³ ðåãóëÿòîð³â ðîñòó.

Îäíèì ç âàæëèâèõ ïîêàçíèê³â, ùî õàðàê-
òåðèçóþòü ÿê³ñòü çåðíà ñî¿, º ìàñà 1000 íà-
ñ³íèí. Àäæå êðóïí³øå íàñ³ííÿ íå ò³ëüêè äàº 
çìîãó îòðèìàòè âèñîêîÿê³ñíó ïðîäóêö³þ, à 
é çàáåçïå÷èòè êðàù³ ïîêàçíèêè ñõîæîñò³ é 
åíåðã³¿ ïðîðîñòàííÿ â ðàç³ âèêîðèñòàííÿ 
éîãî ÿê íàñ³ííºâîãî ìàòåð³àëó.

Îäíàê äåÿê³ äîñë³äíèêè [2, 3, 6] ñòâåðäæó-
þòü, ùî ìàñà 1000 íàñ³íèí ó ñî¿ çàëåæèòü 
ïåðåäóñ³ì â³ä ñîðòîâèõ îñî áëèâîñòåé, à íå 
àãðîçàõîä³â ¿¿ âèðîùóâàííÿ.

Âèçíà÷åííÿ ïàðàìåòð³â ìàñè 1000 íàñ³íèí 
ó äîñë³äæóâàíèõ ñîðò³â ñî¿ ï³äòâåðäæóº äî-
ñë³äæåííÿ ³íøèõ â÷åíèõ ùîäî ñîðòîñïåöè-
ô³÷íîñò³ öüîãî ïîêàçíèêà (òàáë. 7). Çîêðåìà, 
ó ñîðòó ‘Óñòÿ’, ó ñåðåäíüîìó çà âàð³àíòàìè 

äîñë³äó, öåé ïîêàçíèê ñòàíîâèâ 156,5 ã, ó ñîð-
òó ‘Êàíî’ – 163,5 ã, à îò ìàêñèìàëüí³ ïàðàìå-
òðè îçíàêè áóëè âëàñòèâ³ ñîðòó ‘Ãºáà’ – 189,8 ã. 
Îäíàê, çâàæàþ÷è íà ïðèíàëåæí³ñòü äîñë³-
äæóâàíèõ ñîðò³â äî îäí³º¿ ãðóïè ñòèãëîñò³, 
çíà÷íèõ â³äì³ííîñòåé çà ìàñîþ 1000 íàñ³íèí 
áóòè íå ìîãëî. Ìàêñèìàëüíå â³äõèëåííÿ ïî-
êàçíèêà ì³æ äîñë³äæóâàíèìè ñîðòàìè â 33 ã 
ïîÿñíþþòüñÿ âëàñíå òðîõè ³íøîþ ñòðóêòó-
ðîþ ðîñëèí ó ôîðìóâàíí³ îñíîâíèõ åëåìåíò³â 
ïðîäóêòèâíîñò³, à íå ë³ïøèì íàêîïè÷åííÿì 
çàïàñíèõ ïîæèâíèõ ðå÷îâèí ³, â³äïîâ³äíî, âè-
ùîþ åôåêòèâí³ñòþ ôîòîñèíòåçó.

Ó ñîðòó ‘Óñòÿ’ íà ÷èñòîìó êîíòðîë³ ìàñà 
1000 íàñ³íèí ñòàíîâèëà 153,0 ã, òîä³ ÿê çà 
âèêîðèñòàííÿ äîáðèâà Ïàðîñòîê – 156,0 ã. 
Çàñòîñóâàííÿ íà öüîìó ôîí³ ðåãóëÿòîð³â 
ðîñòó ñïðèÿëî çðîñòàííþ ïîêàçíèêà äî 

Òàáëèöÿ 7
Ìàñà 1000 íàñ³íèí çàëåæíî â³ä çàñòîñóâàííÿ âîëîãîóòðèìóâà÷à, îðãàí³÷íîãî äîáðèâà 

òà ðåãóëÿòîð³â ðîñòó, ã (2016–2018 ðð.)

Ñîðò Âîëîãîóòðèìóâà÷
(ÂÓ)

Îðãàí³÷íå äîáðèâî
(ÎÄ)

Ðåãóëÿòîð ðîñòó
(ÐÐ) 2016 2017 2018

‘Óñòÿ’ – St

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 153,8 122,0 183,2
Âåðìèñòèì Ä 153,4 122,8 185,3
Àãðîñòèìóë³í 155,6 124,7 185,0

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 156,3 124,5 187,0
Âåðìèñòèì Ä 156,9 125,0 186,9
Àãðîñòèìóë³í 157,7 125,9 188,1

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 156,8 125,1 185,8
Âåðìèñòèì Ä 156,1 126,1 188,3
Àãðîñòèìóë³í 157,2 125,7 187,9

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 157,3 126,2 188,4
Âåðìèñòèì Ä 159,5 128,1 191,7
Àãðîñòèìóë³í 160,6 128,0 192,4

‘Êàíî’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 160,0 127,6 192,0
Âåðìèñòèì Ä 161,0 129,0 194,2
Àãðîñòèìóë³í 161,4 129,5 194,4

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 163,7 130,2 195,3
Âåðìèñòèì Ä 163,8 130,0 195,9
Àãðîñòèìóë³í 164,4 131,4 197,1

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 162,4 129,3 194,4
Âåðìèñòèì Ä 163,6 130,6 197,3
Àãðîñòèìóë³í 164,1 131,8 197,7

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 165,6 132,4 199,1
Âåðìèñòèì Ä 166,0 132,2 199,0
Àãðîñòèìóë³í 168,1 133,0 199,5

‘Ãºáà’

Áåç ÂÓ

Áåç ÎÄ
Áåç ÐÐ 187,5 150,1 225,0
Âåðìèñòèì Ä 187,1 149,0 224,4
Àãðîñòèìóë³í 186,8 150,3 224,8

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 188,3 149,4 224,4
Âåðìèñòèì Ä 186,3 149,1 225,0
Àãðîñòèìóë³í 188,5 151,0 224,0

Àêâàñîðá

Áåç ÎÄ
Áåç ÐÐ 190,3 151,6 227,6
Âåðìèñòèì Ä 192,9 153,6 229,7
Àãðîñòèìóë³í 193,2 154,3 230,5

Ïàðîñòîê (ìàðêà 20)*
Áåç ÐÐ 193,3 154,2 229,0
Âåðìèñòèì Ä 192,8 155,7 232,5
Àãðîñòèìóë³í 193,7 155,0 231,6

 Í²Ð
0,05

7,4 6,8 7,2

*Ïîçàêîðåíåâå ï³äæèâëåííÿ ðîñëèí ó ôàç³ 3–5 ëèñòê³â òà ïîâòîðíî ó ôàç³ 9–11 ëèñòê³â.
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Ðîñëèííèöòâî

156,2–157,2 ã. Ïîºäíàííÿ âñ³õ äîñë³äæóâà-
íèõ àãðîòåõí³÷íèõ ÷èííèê³â äîñë³äó ñïðèÿ-
ëî ïîäàëüøîìó çðîñòàííþ ïîêàçí èêà ìàñè 
1000 íàñ³íèí ñî¿.

Ìàêñèìàëüí³ ïàðàìåòðè ìàñè 1000 íàñ³-
íèí äëÿ ñîðòó ‘Óñòÿ’ ñïîñòåð³ãàëèñÿ íà âàð³-
àíò³ êîìá³íîâàíîãî çàñòîñóâàííÿ ã³äðîãåëþ 
Àêâàñîðá, îðãàí³÷íîãî äîáðèâà Ïàðîñòîê òà 
ðåãóëÿòîðà ðîñòó Àãðîñòèìóë³í – 160,3 ã.

Ó ñîðòó ‘Êàíî’ íà ÷èñòîìó êîíòðîë³ ìàñà 
1000 íàñ³íèí áóëà 159,8 ã, çà âíåñåííÿ äîá-
ðèâà Ïàðîñòîê – 161,3 ã, à ðåãóëÿòîðè ðîñòó 
íà öüîìó æ ôîí³ ñïðèÿëè çðîñòàííþ ïîêàç-
íèêà äî 163,2–164,3 ã.

Çà àíàëîã³ºþ ç ïîïåðåäí³ì ñîðòîì ìàêñè-
ìàëüí³ ïîêàçíèêè ìàñè 1000 íàñ³íèí äëÿ 
ñîðòó ‘Êàíî’ îòðèìàíî ó âàð³àíò³ âíåñåííÿ 
ã³äðîãåëþ Àêâàñîðá, äîáðèâà Ïàðîñòîê  òà ðå-
ãóëÿòîðà ðîñòó Àãðîñòèìóë³í – 166,8 ã.

Ó ðîñëèí ñîðòó ‘Ãåáà’ íà ÷èñòîìó êîíòðîë³ 
ìàñà 1000 íàñ³íèí áóëà 187,5 ã. Çà ïîçàêîðå-
íåâîãî ï³äæèâëåííÿ ïîñ³â³â äîáðèâîì Ïàðîñ-
òîê ð³çíèö³ ç ïîïåðåäí³ì âàð³àíòîì íå áóëî 
– 187,4 ã. Âíåñåííÿ íà öüîìó ôîí³ ðåãóëÿòî-
ð³â ðîñòó òàêîæ íå çàáåçïå÷óâàëî ³ñòîòíîãî 
çðîñòàííÿ ïîêàçíèêà – 186,8–187,8 ã.

Íàéá³ëüøó ìàñó 1000 íàñ³íèí äëÿ ñîðòó 
‘Ãºáà’ îòðèìàíî ó âàð³àíò³ çàñòîñóâàííÿ ã³ä-
ðîãåëþ Àêâàñîðá  ç ïîäàëüøèì çàñòîñóâàí-
íÿì ïî âåãåòàö³¿ êóëüòóðè îðãàí³÷íîãî äîá-
ðèâà Ïàðîñòîê òà ðåãóëÿòîðà ðîñòó Âåðìèñ-
òèì Ä – 193,7 ã.

ßêùî àíàë³çóâàòè çì³íó ìàñè 1000 íàñ³-
íèíè â ðîçð³ç³ ðîê³â ïðîâåäåííÿ äîñë³äæåíü, 
òî ìàêñèìàëüí³ ïàðàìåòðè â óñ³õ äîñë³äæó-
âàíèõ ñîðò³â áóëè ñôîðìîâàí³ ó 2018 ð., ÿê 
íàéîïòèìàëüí³øîìó äëÿ ðîñòó é ðîçâèòêó 
ðîñëèí ñî¿. À îò ó 2017 ð. çíà÷åííÿ öüîãî 
ïîêàçíèêà áóëè ì³í³ìàëüíèìè, ùî ï³äòâåð-
äæóºòüñÿ é äàíèìè àíàë³çó óìîâ âèðîùó-
âàííÿ ñî¿ òà àíàë³çîì âîëîãîçàáåçïå÷åííÿ 
ïîñ³â³â óïðîäîâæ ð îê³â äîñë³äæåíü.

Âèñíîâêè
Âèñîòà ðîñëèí ñî¿ º ñîðòîñïåöèô³÷íèì ïî-

êàçíèêîì. Ó ñåðåäíüîìó ïî äîñë³äó âîíà ñòà-
íîâèëà â ñîðòó ‘Óñòÿ’ – 79,6 ñì, ‘Êàíî’ – 92,1, 
‘Ãºáà’ – 90,6 ñì. Çàñòîñóâàííÿ ðåãóëÿòîð³â 
ðîñòó ñïðèÿëî çàãàëüíîìó ï³äâèùåííþ âèñî-
òè ðîñëèí. Çîêðåìà, çà îáðîáëåííÿ ïîñ³â³â 
ñîðòó ‘Óñòÿ’ ïðåïàðàòîì Âåðìèñòèì Ä âèñîòà 
¿õ çá³ëüøóâàëàñÿ íà 0,7–3,0 ñì, Àãðîñòèìó-
ë³íîì – íà 0,2–3,7 ñì. Òàê³ íåçíà÷í³ â³äì³í-
íîñò³ â çá³ëüøåíí³ âèñîòè ðîñëèí çà âíåñåí-
íÿ ðåãóëÿòîð³â ðîñòó ìîæíà ïîÿñíèòè àäè-
òèâíîþ ä³ºþ ÷èííèê³â, àäæå â ðàç³ âçàºìîä³¿ 
³íøèõ ôàêòîð³â äîñë³äó âàæêî âèîêðåìèòè 
âèíÿòêîâî ¿õí³é âïëèâ.

Âèêîðèñòàííÿ ðåãóëÿòîð³â ðîñòó ñïðèÿëî 
íå³ñòîòíîìó çá³ëüøåííþ ê³ëüêîñò³ êâ³òîê ç 
ðîçðàõóíêó íà îäíó ðîñëèíó. Çîêðåìà, ó âà-
ð³àíò³ ç Âåðìèñòèì Ä íà ðîñëèíàõ ñîðòó 
‘Óñòÿ’ ê³ëüê³ñòü êâ³òîê çá³ëüøóâàëàñÿ íà 0,1–
1,0 øò., à çà âíåñåííÿ Àãðîñòèìóë³íó – íà 
0,0–2,0 øò.; ó ñîðòó ‘Êàíî’ – íà 0,0–1,0 òà 
0,0–0,9 øò., ó ñîðòó ‘Ãºáà’ – íà 0,0–0,8 òà 
0,0–2,0 øò. â³äïîâ³äíî. Ó âàð³àíòàõ çàñòîñó-
âàííÿ ã³äðîãåëþ Àêâàñîðá çà ï³äæèâëåííÿ 
äîáðèâîì Ïàðîñòîê ó ñîðòó ‘Óñòÿ’ êâ³òîê íà 
ðîñëèí³ ôîðìóâàëîñÿ íà 3,0 øò. á³ëüøå ïî-
ð³âíÿíî ç àíàëîã³÷íèìè âàð³àíòàìè áåç äîá-
ðèâà, àëå ðîçì³ùåíèìè íà ôîí³ ã³äðîãåëþ. 
Òå ñàìå ñòîñóºòüñÿ é ñîðò³â ‘Êàíî’ òà ‘Ãºáà’.

Çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó ðîñëèí 
ñïðèÿëî ï³äâèùåííþ â³äñîòêà çàâ’ÿçóâàííÿ 
êâ³òîê ³ç ðîçðàõóíêó íà îäíó ðîñëèíó. Çî-
êðåìà, çà âèêîðèñòàííÿ Âåðìèñòèì Ä íà ðîñ-
ëèíàõ ñîðòó ‘Óñòÿ’ ê³ëüê³ñòü áîá³â çá³ëüøó-
âàëàñÿ íà 0,4–1,0 øò., çà âíåñåííÿ Àãðîñòè-
ìóë³íó – íà 0,3–2,2 øò., ó ñîðòó ‘Êàíî’ – íà 
0,0–1,1 òà 0,3–1,4 øò., ó ñîðòó ‘Ãºáà’ – íà 
0,3–1,1 òà 0,6–1,9 øò. â³äïîâ³äíî. Ó êîìïëåê-
ñ³ ç ³íøèìè ÷èííèêàìè åôåêòèâí³ñòü âïëè-
âó ðåãóëÿòîð³â ðîñòó áóëà âèùîþ.

Ó ñîðòó ‘Óñòÿ’ ìàêñèìàëüíà ê³ëüê³ñòü íà-
ñ³íèí íà îäíó ðîñëèíó ôîðìóâàëàñÿ çà óìî-
âè ï³äæèâëåííÿ äîáðèâîì Ïàðîñòîê òà çàñ-
òîñóâàííÿ ðåãóëÿòîð³â ðîñòó Âåðìèñòèì Ä 
òà Àãðîñòèìóë³í – 36,2 òà 35,5 øò. â³äïîâ³ä-
íî. Àíàëîã³÷í³ âàð³àíòè ç âíåñåííÿì ã³äðî-
ãåëþ Àêâàñîðá ìàëè äåùî ìåíø³ çíà÷åííÿ, 
àëå ñòàòèñòè÷íî íå â³äð³çíÿëèñÿ â³ä êðàùèõ 
ïîêàçíèê³â.

Çàñòîñóâàííÿ äîáðèâà Ïàðîñòîê ñïðèÿëî 
çá³ëüøåííþ âèñîòè ïðèêð³ïëåííÿ íèæíüîãî 
áîáó â ðîñëèí ñî¿. Çîêðåìà, ó ñîðòó ‘Óñòÿ’ 
âîíà çðîñòàëà íà 0,6–2,4 ñì, à â ñîðò³â ‘Êàíî’ 
òà ‘Ãºáà’ – íà 1,0–2,4 òà 0,4–1,7 ñì â³äïîâ³äíî. 
Âîäíî÷àñ, âèêîðèñòàííÿ ðåãóëÿòîð³â ðîñòó 
íå ìàëî çíà÷íîãî âïëèâó íà ôîðìóâàííÿ 
öüîãî ïîêàçíèêà: ð³çíèöÿ ì³æ âàð³àíòàìè 
çäåá³ëüøîãî áóëà â ìåæàõ ïîìèëêè äîñë³äó, 
òîæ ¿¿ íå ìîæíà âèçíà÷èòè ÿê çàêîíîì³ð-
í³ñòü çàãàëüíîãî õàðàêòåðó. 

Âèçíà÷åííÿ ïàðàìåòð³â ìàñè 1000 íàñ³íèí 
ó äîñë³äæóâàíèõ ñîðò³â ñî¿ ï³äòâåðäæóº äî-
ñë³äæåííÿ ³íøèõ â÷åíèõ ùîäî ñîðòîñïåöè-
ô³÷íèõ ïàðàìåòð³â öüîãî ïîêàçíèêà. Ìàêñè-
ìàëüí³ ïàðàìåòðè ìàñè 1000 íàñ³íèí äëÿ 
ñîðò³â ‘Óñòÿ’ òà ‘Êàíî’ ñïîñòåð³ãàëèñÿ ó âàð³-
àíò³ êîìá³íîâàíîãî çàñòîñóâàííÿ ã³äðîãåëþ 
Àêâàñîðá, îðãàí³÷íîãî äîáðèâà Ïàðîñòîê òà 
ðåãóëÿòîðà ðîñòó Àãðîñòèìóë³í – 160,3 òà 
166,8 ã â³äïîâ³äíî, à ñîðòó ‘Ãºáà’ – çà âíå-
ñåííÿ ã³äðîãåëþ, äîáðèâà òà ðåãóëÿòîðà ðîñ-
òó Âåðìèñòèì Ä – 193,7 ã.
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Öåëü. Óñòàíîâèòü îñîáåííîñòè ðîñòà è ðàçâèòèÿ ðàñòå-
íèé ñîðòîâ ñîè â çàâèñèìîñòè îò ïðèìåíåíèÿ îðãàíè÷åñ-
êîãî óäîáðåíèÿ, ðåãóëÿòîðîâ ðîñòà ðàñòåíèé è âëàãîóäåð-
æèâàòåëÿ â óñëîâèÿõ Ëåñîñòåïè Óêðàèíû è îïðåäåëèòü èõ 
áèîìåòðè÷åñêèå ïîêàçàòåëè. Ìåòîäû. Èññëåäîâàëè ñîðòà 
ñîè ‘Óñòÿ’, ‘Êàíî’ è ‘Ãåáà’. Çà ìåñÿö äî âûñåâà êóëüòóðû â 
ïî÷âó âíîñèëè âëàãîóäåðæèâàòåëü – ãèäðîãåëü Àêâàñîðá 
(Aquasorb) â íîðìå 300 êã/ãà ëåíòàìè øèðèíîé 10 ñì â 
çîíó áóäóùåãî ðÿäêà. Îðãàíè÷åñêîå óäîáðåíèå Ïàðîñòîê 
(ìàðêà 20) ïðèìåíÿëè äâàæäû: ïåðâàÿ ïîäêîðìêà â ôàçå 
3–5 ëèñòüåâ è âòîðàÿ – 9–11 ëèñòüåâ ñîè. Ðåãóëÿòîðû ðîñ-
òà Âåðìèñòèì Ä è Àãðîñòèìóëèí ïðèìåíÿëè â ôàçå áóòî-
íèçàöèè êóëüòóðû. Ðåçóëüòàòû. Âûÿâëåíî ïîëîæèòåëüíîå 
âëèÿíèå ïðèìåíåíèÿ ðåãóëÿòîðîâ ðîñòà íà îáùóþ âûñîòó 
ðàñòåíèé ñîè. Òàê, ïðè èñïîëüçîâàíèè Âåðìèñòèìà Ä ó ñîð-
òà ‘Óñòÿ’ èõ âûñîòà óâåëè÷èâàëàñü íà 0,7–3,0 ñì, Àãðîñòè-
ìóëèí – íà 0,2–3,7 ñì. Â òî æå âðåìÿ, èñïîëüçîâàíèå ðå-
ãóëÿòîðîâ ðîñòà ñïîñîáñòâîâàëî íåêîòîðîìó óâåëè÷åíèþ 
êîëè÷åñòâà öâåòêîâ íà îäíîì ðàñòåíèè: ñîðò ‘Óñòÿ’ – íà 

0,1–1,0 øò., ‘Êàíî’ – íà 0,0–1,0, ‘Ãåáà’ – íà 0,0–0,8 øò. Ïðè 
èñïîëüçîâàíèè ðåãóëÿòîðà ðîñòà Âåðìèñòèì Ä êîëè÷åñòâî 
áîáîâ íà ðàñòåíèÿõ ñîðòà ‘Óñòÿ’ óâåëè÷èëîñü íà 0,4–1,0 øò., 
ïðè âíåñåíèè Àãðîñòèìóëèíà – íà 0,3–2,2 øò., ó ‘Êàíî’ – íà 
0,0–1,1 è 0,3–1,4 øò., ó ñîðòà ‘Ãåáà’ – íà 0,3–1,1 è 0,6–1,9 øò. 
ñîîòâåòñòâåííî. Â êîìïëåêñå ñ äðóãèìè ôàêòîðàìè ïðè-
ìåíåíèå ðåãóëÿòîðîâ ðîñòà áûëî áîëåå ýôôåêòèâíûì. 
Âûâîäû. Â ñðåäíåì çà ãîäû èññëåäîâàíèé ó ñîðòà ‘Óñòÿ’ 
ìàêñèìàëüíîå êîëè÷åñòâî çåðåí ôîðìèðîâàëàñü ïðè ïîä-
êîðìêå ðàñòåíèé óäîáðåíèåì Ïàðîñòîê è ïðèìåíåíèè ðå-
ãóëÿòîðîâ ðîñòà Âåðìèñòèì Ä (36,2 øò.) è Àãðîñòèìóëèí 
(35,5 øò.). Ïðèìåíåíèå óäîáðåíèÿ Ïàðîñòîê ñïîñîáñòâîâà-
ëî óâåëè÷åíèþ âûñîòû ïðèêðåïëåíèÿ íèæíåãî áîáà ó ñîð-
òà ‘Óñòÿ’ íà 0,6–2,4 ñì, ó ‘Êàíî’ è ‘Ãåáà’ – íà 1,0–2,4 è 0,4–1,7 
ñì ñîîòâåòñòâåííî. Â ñëó÷àå æå èñïîëüçîâàíèÿ ðåãóëÿòî-
ðîâ ðîñòà çíà÷èòåëüíûõ èçìåíåíèé ýòîãî ïîêàçàòåëÿ íå çà-
ôèêñèðîâàíî. Ìàêñèìàëüíûå ïàðàìåòðû ìàññû 1000 ñåìÿí 
äëÿ ñîðòîâ ‘Óñòÿ’ è ‘Êàíî’ ïîëó÷åíî â âàðèàíòå êîìáèíèðî-
âàííîãî ïðèìåíåíèÿ ãèäðîãåëÿ Àêâàñîðá, îðãàíè÷åñêîãî 
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óäîá ðåíèÿ Ðîñòîê è ðåãóëÿòîðà ðîñòà Àãðîñòèìóëèí – 160,3 
è 166,8 ã ñîîòâåòñòâåííî, ó ñîðòà ‘Ãåáà’ – ïðè èñïîëüçîâà-
íèè ðåãóëÿòîðà ðîñòà Âåðìèñòèì Ä – 193,7 ã.

Êëþ÷åâûå ñëîâà: ñîÿ; îðãàíè÷åñêèå óäîáðåíèÿ; ðåãó-
ëÿòîðû ðîñòà ðàñòåíèé; ãèäðîãåëü; ïîãîäíûå óñëîâèÿ 
âåãåòàöèîííîãî ïåðèîäà; âëàãîîáåñïå÷åííîñòü.

Purpose. To reveal the peculiarities of growth and deve-
lopment of soybean varieties depending on the application 
of organic fertilizers, plant growth regulators and moisture-
retaining agent in the conditions of the Forest-Steppe of 
Ukraine and determine their biometric indices. Methods. 
Soybean varie ties ‘Ustia’, ‘Kano’ and ‘Hieba’ were included in 
the study. A month before soybean sowing, moisture-retain-
ing agent (hydrogel Aquasorb) was introduced in the zone of 
the future row as 10-cm strips at a dose of 300 kg/ha. Organic 
fertilizer Parostok (grade 20) was applied twice: at the 3–5 
leaf stage and at the 9–11 leaf stage. Growth regulators 
Vermystym D and Agrostymulin were introduced at the bud-
ding stage. Results. The positive effect of the use of growth 
regulators on the overall increase in the height of soybean 
plants was revealed. In particular, when using Vermystym 
D in ‘Ustia’ variety, their height increased by 0.7–3.0 cm, 
Agrostymulin – by 0.2–3.7 cm. At the same time, the use of 
growth regulators contributed to some increase in the num-
ber of flowers per plant: the variety ‘Ustia’ – by 0.1–1.0 pcs., 
‘Kano’ – by 0.0–1.0 pcs., ‘Hieba’ – 0.0–0.8 pcs. When us-
ing growth regulator Vermystym D, the number of beans 
on plants of ‘Ustia’ variety grew by 0.4–1.0 pcs., with the 
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introduction of Agrostymulin – by 0.3–2.2 pcs., in ‘Kano’ 
– by 0,0–1.1 and 0.3–1.4 pcs., for the variety ‘Hieba’ – by 
0.3–1.1 and 0.6–1.9 pcs. respectively. In combination with 
other factors, the use of growth regulators was effective. 
Conclusions. On average, over the years of research, the 
maximum number of grains in ‘Ustia’ variety was formed un-
der the condition of plant nutrition with Parostok fertilizer 
and the use of growth regulators Vermystym D (36.2 pcs.) 
and Agrostymulin (35,5 pcs.). The application of Parostok 
fertilizer contributed to an increase in the height of at-
tachment of the lower bean in ‘Ustia’ variety by 0.6–2.4 cm, 
in ‘Kano’ and ‘Hieba’ – by 1.0–2.4 and 0.4–1.7 cm respec-
tively. In the case of growth regulators use, no significant 
changes in this indicator were recorded. The maximum mass 
parameters of 1000 seeds for the varieties ‘Ustia’ and ‘Kano’ 
were obtained in the combined use of hydrogel Aquasorb, 
organic fertilizer Parostok and Agrostymulin growth regula-
tor – 160.3 and 166.8 g, respectively, for ‘Hieba’ variety with 
using the growth regulator Vermystym D – 193.7 g.

Keywords: soybean; organic fertilizers; plant growth regu-
lators; moisture-retaining agent; weather conditions of the 
vegetation period; water supply.
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Âñòóï
Ãîðîõ (Pisum L.) ìàº ê³ëüêà âèä³â, ç ÿêèõ 

íàéïîøèðåí³øèìè º ïîë³ìîðôíèé (çá³ðíèé) 
³ êóëüòóðíèé ïîñ³âíèé. Â³äïîâ³äíî äî êëàñè-
ô³êàö³¿, çàïðîïîíîâàíî¿ Ð. Õ. Ìàêàøåâîþ 
(1979), âèä Pisum sativum L. ìàº äâà äèê³ 
(subsp. elatius (Bieb.) Schmalh. òà subsp. 
syriacum Berger) ³ òðè êóëüòèâîâàí³ ï³äâèäè 
(subsp. sativum, subsp. asiaticum Govorov òà 
subsp. transcaucasicum Govorov) [1, 2].

Ãîðîõ º îäí³ºþ ç íàéâ³äîì³øèõ òà ïîøèðå-
íèõ çåðíîáîáîâèõ êóëüòóð ÿê ó ñâ³ò³, òàê ³ â 
íàø³é êðà¿í³. Ñòàíîì íà 1992 ð. â Óêðà¿í³ 
â³í âèðîùóâàâñÿ íà ïëîù³ 1148 òèñ. ãà, à ñå-

ðåäíÿ âðîæàéí³ñòü ñòàíîâèëà 2,42 ò/ãà.                  
Ó ïðîì³æêó â³ä 1998 ïî 2016 ðð. óñ³ âèðîá-
íè÷íèêè «çàõîïèëèñÿ» âèðîùóâàííÿì ñî¿ 
ÿê åêîíîì³÷íî âèã³äí³øî¿ êóëüòóðè é çàáóëè 
ïðî ãîðîõ. Ó öåé ÷àñ ïëîù³ êóëüòóðè çìåí-
øèëèñÿ äî ð³âíÿ 200–300 òèñ. ãà, à âðîæàé-
í³ñòü – äî 1,6–2,2 ò/ãà. ² ëèøå ó 2017 ð. â³ä-
áóëîñÿ çíà÷íå çðîñòàííÿ çàéíÿòèõ êóëüòó-
ðîþ ïëîù äî 410 òèñ. ãà, ñåðåäíÿ âðîæàé-
í³ñòü çåðíà ñòàíîâèëà 2,76 ò/ãà, ó 2018 ð. – 
426,5 òèñ. ãà òà 1,89 ò/ãà â³äïîâ³äíî [3, 4]. 

Â³äïîâ³äíî çà âèùå çãàäóâàíèé ïðîì³æîê 
÷àñó çíà÷íî çì³íèëèñÿ ï³äõîäè äî âèðîùó-
âàííÿ êóëüòóðè òà îñíîâí³ åëåìåíòè ¿¿ òåõ-
íîëîã³¿. Çîêðåìà, ñó÷àñí³ òåõíîëîã³¿ áàçó-
þòüñÿ íà ÷³òê³é ³äåíòèô³êàö³¿ ñòàä³é ³ ì³êðî-
ñòàä³é ³íäèâ³äóàëüíîãî ðîñòó é ðîçâèòêó 
ðîñëèí [6, 7] òà ÷³òê³é åêñïë³êàö³¿ äî íèõ 
åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ êóëüòóðè. 

Ñó÷àñí³ òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó 
ïîñ³âíîãî áàçóþòüñÿ íà òî÷íîìó çàñòîñó-
âàíí³ â³äïîâ³äíèõ àãðîòåõí³÷íèõ îïåðàö³é 
ïî äîãëÿäó çà ïîñ³âàìè (çàõèñò â³ä áóð’ÿí³â, 
øê³äíèê³â, õâîðîá, ïîçàêîðåíåâå ï³äæèâ-
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ãîðîõó ïîñ³âíîãî (Pisum sativum L.)
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Ìåòà. Ïîð³âíÿòè øêàëè ðîñòó é ðîçâèòêó ðîñëèí – óí³ô³êîâàíó ðîçøèðåíó øêàëó – ÂÂÑÍ òà øêàëó Êóïåðìàí äëÿ ãîðî-
õó ïîñ³âíîãî. Ðåçóëüòàòè. Òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî áàçóþòüñÿ íà òî÷íîìó çàñòîñóâàíí³ àãðîòåõí³÷íèõ 
îïåðàö³é ïî äîãëÿäó çà ïîñ³âàìè: çàõèñò â³ä áóð’ÿí³â, øê³äíèê³â, õâîðîá, ïîçàêîðåíåâå ï³äæèâëåííÿ. Ñüîãîäí³ â Óêðà¿í³ 
àäàïòàö³ÿ åëåìåíò³â òåõíîëîã³¿ âèðîù óâàííÿ â³äáóâàºòüñÿ íà îñíîâ³ øêàëè Êóïåðìàí, ùî óñêëàäíþº ãàðìîí³çàö³þ ç ì³æ-
íàðîäíèì äîñâ³äîì ó ñôåð³ âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî. Ïîð³âíÿííÿ óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà øêàëè 
Êóïåðìàí äëÿ ãîðîõó ïîñ³âíîãî â³äñóòíº, ùî çìóøóº äîñë³äíèê³â àáî àãðîíîì³â ó ñâî¿é ðîáîò³ âèêîðèñòîâóâàòè îäíó ³ç 
öèõ øêàë, ïî ñóò³ ³ãíîðóþ÷è íàïðàöþâàííÿ òåõíîëîã³¿ âèðîùóâàííÿ, ÿê³ áàçóþòüñÿ íà ³íø³é øêàë³. Íà îñíîâ³ óçàãàëü-
íåííÿ â³äîìèõ øêàë ðîñòó é ðîçâèòêó ãîðîõó – ÂÂÑÍ òà Êóïåðìàí – ðîçðîáëåíî ïîð³âíÿëüí³ òàáëèö³ òà â³äïîâ³äíèêè 
ì³æ ô³çè÷íèì òà á³îëîã³÷íèì ÷àñîì ðîçâèòêó ðîñëèí. Îòðèìàíà ³íôîðìàö³ÿ ìàº âàæëèâå çíà÷åííÿ ï³ä ÷àñ ðîçðîáëåííÿ 
åôåêòèâíèõ òåõíîëîã³÷íèõ êàðò âèðîùóâàííÿ ãîðîõó, àäæå ïðàâèëüíå çàñòîñóâàííÿ òåîðåòè÷íèõ çíàíü íà ïðàêòèö³ äàº 
çìîãó â÷àñíî òà åôåêòèâíî çàñòîñóâàòè â³äïîâ³äí³ àãðîòåõí³÷í³ ïðèéîìè. Ó øêàëàõ ñòàíäàðòèçîâàí³ öèôðîâ³ ïîçíà÷åí-
íÿ âèêîðèñòîâóþòüñÿ äëÿ ôàçè àáî ñòàä³¿ ðîñòó é ðîçâèòêó, ÿê³ ìàþòü îäíàêîâå çíà÷åííÿ, íåçàëåæíî â³ä ðîêó, ðåã³îíó 
àáî ñîðòó ãîðîõó. Öèôðîâ³ ïîçíà÷åííÿ ìàþòü ïåðåâàãè ïåðåä îïèñîâèìè, êîëè ³íôîðìàö³ÿ çàíîñèòüñÿ â êîìï’þòåð. 
Âèñíîâêè. Ó â³ò÷èçíÿí³é ïðàêòèö³ ïðèéíÿòî âèêîðèñòîâóâàòè øêàëó, ðîçðîáëåíó Ô.Ì. Êóïåðìàí, òîä³ ÿê óí³ô³êîâàíà  
ðîçøèðåíà øêàëà ÂÂÑÍ íàáóëà çíà÷íîãî ïîøèðåííÿ íå ò³ëüêè ó ªâðîï³ à é â óñüîìó ñâ³ò³. Îäíàê âèçíà÷åííÿ åòàï³â îðãà-
íîãåíåçó º çàíàäòî ñêëàäíèì íà ïðàêòèö³ òà, îêð³ì â³äïîâ³äíèõ íàâè÷îê, ïîòðåáóº âèêîðèñòàííÿ íàóêîâîãî îáëàäíàí-
íÿ. À îò óí³ô³êîâàíà ðîçøèðåíà øêàëà ÂÂÑÍ, íåçâàæàþ÷è íà äåÿêó óñêëàäíåí³ñòü ç ïîãëÿäó âèðîáíè÷íèêà, íàéë³ïøå 
ï³äõîäèòü äëÿ ñòâîðåííÿ öèôðîâî¿ òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó. Äàí³ ïîð³âíÿííÿ øêàë ðîñòó é ðîçâèòêó – óí³ô³êî-
âàíî¿ øêàëè ÂÂÑÍ òà Êóïåðìàí – äàþòü çìîãó âèêîðèñòîâóâàòè â àãðîíîì³÷í³é ïðàêòèö³ ðåêîìåíäàö³¿ ùîäî òåõíîëîã³¿ 
âèðîùóâàííÿ ãîðîõó ïîñ³âíîãî íåçàëåæíî â³ä òîãî, íà áàç³ ÿêî¿ øêàëè âîíè ðîçðîáëåí³.
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Ðîñëèííèöòâî

ëåííÿ òà ³í.) ó ïåâí³ ì³êðîñòàä³¿ â³äïîâ³äíî 
äî øêàëè ÂÂÑÍ, òîä³ ÿê îñíîâí³ â³ò÷èçíÿí³ 
äîñë³äæåííÿ ñòîñîâíî çåðíîáîáîâèõ êóëü-
òóð áàçóþòüñÿ íà øêàë³ Êóïåðìàí. Îñòàííº 
âêðàé óñêëàäíþº ãàðìîí³çàö³þ ç ì³æíàðîä-
íèì äîñâ³äîì ó ñôåð³ âèðîùóâàííÿ ãîðîõó 
ïîñ³âíîãî [14–17].

Ñüîãîäí³ â³äñóòíº ïîð³âíÿííÿ óí³ô³êîâà-
íî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà øêàëè Êó-
ïåðìàí äëÿ ãîðîõó ïîñ³âíîãî, ùî çìóøóº 
äîñë³äíèê³â àáî àãðîíîì³â ó ñâî¿é ðîáîò³ 
âèêîðèñòîâóâàòè îäíó ³ç öèõ øêàë, ïî ñóò³ 
³ãíîðóþ÷è íàïðàöþâàííÿ òåõíîëîã³¿ âè-
ðîùóâàííÿ, ÿê³ áàçóþòüñÿ íà ³íø³é øêàë³ 
[18–21]. 

Ç îãëÿäó íà âèùåñêàçàíå, çíàííÿ á³îëîã³÷-
íèõ îñîáëèâîñòåé ñòàä³é ðîçâèòêó ãîðîõó â³-
ä³ãðàº âèð³øàëüíå çíà÷åííÿ â çàáåçïå÷åíí³ 
âèñîêîãî ð³âíÿ éîãî ïðîäóêòèâíîñò³. Àäæå 
ðåàêö³ÿ ðîñëèí íà äîáðèâà, ðåãóëÿòîðè ðîñ-
òó é çàñîáè çàõèñòó òà âëàñíå ¿õ åôåêòèâ-
í³ñòü, çàëåæèòü â³ä ñòàä³¿ ðîçâèòêó [8]. 

Ìåòà äîñë³äæåíü – ïîð³âíÿòè øêàëè ðîñ-
òó é ðîçâèòêó ðîñëèí – óí³ô³êîâàíó ðîçøè-
ðåíó øêàëó – ÂÂÑÍ òà øêàëó Êóïåðìàí äëÿ 
ãîðîõó ïîñ³âíîãî.

Ðåçóëüòàòè äîñë³äæåíü
Çåðíîáîáîâ³ êóëüòóðè, çîêðåìà é ãîðîõ ïî-

ñ³âíèé, ó ïðîöåñ³ îíòîãåíåçó ïðîõîäÿòü íèç-
êó åòàï³â îðãàíîãåíåçó (ôîðìóâàííÿ çà÷àò-
ê³â îðãàí³â òà ðîçïîä³ë ¿õ ó ïðîöåñ³ ðîçâèòêó 
ìîðôîëîã³÷íèõ ³ ôóíêö³îíàëüíèõ â³äì³ííîñ-
òåé ó õîä³ ³íäèâ³äóàëüíîãî ðîçâèòêó). Ó ñâ³-
òîâ³é ïðàêòèö³ âèçíà÷åííÿ ôàç ðîñòó é ðîç-
âèòêó çåðíîâèõ êóëüòóð ïðîâîäèòüñÿ çà 
øêàëàìè, çàïðîïîíîâàíèìè â÷åíèìè òà 
ïðàêòèêàìè, ÿê³ ïåâíèì ÷èíîì ñï³ââ³äíî-
ñÿòüñÿ ì³æ ñîáîþ [9–12]. 

Âàæëèâîþ ëàíêîþ îíòîãåíåçó ðîñëèíè º 
îðãàíîãåíåç – ïðîöåñ óòâîðåííÿ é ðîçâèòêó 
íîâèõ îðãàí³â. Øêàëà − ñèñòåìà Êóïåðìàí 
³ Ñåìåíîâà áàçóºòüñÿ íà ïîíÿòò³ åòàï³â îð-
ãàíîãåíåçó, ÿê³ íå ìàþòü âëàñíèõ íàçâ, à 
ð³çíÿòüñÿ çà íîìåðàìè. Æèòòºâèé öèêë âè-
ùèõ ðîñëèí ñêëàäàºòüñÿ ç îêðåìèõ âçàºìî-
ïîâ’ÿçàíèõ ïåð³îä³â, ÿê³ õàðàêòåðèçóþòüñÿ 
ÿê³ñíèìè çì³íàìè ó ñêëàäíèõ âíóòð³øí³õ 
ïðîöåñàõ îáì³íó ðå÷îâèí ³ çóìîâëþþòü â³ä-
ïîâ³äíó äèôåðåíö³àö³þ òêàíèí òà óòâîðåí-
íÿ íîâèõ îðãàí³â àáî ïåðåõ³ä ¿õ ó íîâèé 
ÿê³ñíèé ñòàí. Ö³ ïåð³îäè íàçèâàþòü åòàïà-
ìè îðãàíîãåíåçó.  Çà Ô. Ì. Êóïåðìàí [5], â 
îíòîãåíåç³ ðîñëèí âèä³ëÿþòü 12 åòàï³â îð-
ãàíîãåíåçó. Êîæåí ³ç íèõ â³äáóâàºòüñÿ â ò³ñ-
íîìó ïîºäíàíí³ ç ðîñòîì ðîñëèí, ÿêèé º çîâ-
í³øí³ì âèÿâîì âíóòð³øí³õ êë³òèííèõ ïåðå-
òâîðåíü (òàáë. 1).

Ñòàíäàðòèçîâàí³ öèôðîâ³ ïîçíà÷åííÿ 
âèêîðèñòîâóþòüñÿ äëÿ êîæíî¿ ôàçè àáî 
ñòàä³¿ ðîñòó é ðîçâèòêó òà ìàþòü ïåðåâàãè 
ïåðåä îïèñîâèìè, êîëè ³íôîðìàö³ÿ çàíî-
ñèòüñÿ â êîìï’þòåð. Äëÿ öüîãî áóëà ðîç-
ðîáëåíà óí³ô³êîâàíà ðîçøèðåíà øêàëà  – 
êîä ÂÂÑÍ [9, 10].

Ôåíîëîã³÷í³ ñòàä³¿ ðîñòó òà åòàïè îðãàíî-
ãåíåçó é åëåìåíòè ïðîäóêòèâíîñò³ ãîðîõó ïî-
ñ³âíîãî íàâåäåíî â òàáëèö³ 1.

Îêðåìî âàðòî íàãîëîñèòè ùîäî îñîáëè-
âîñòåé ïðîõîäæåííÿ ôàç âåãåòàö³¿ êóëüòóðè. 
Çîêðåìà, íà â³äì³íó â³ä â³ò÷èçíÿíèõ òà çà-
êîðäîííèõ øêàë, ùî äåòàë³çîâàíî êëàñèô³-
êóþòü ôåíîëîã³÷í³ ñòàä³¿ ðîñòó òà åòàïè îð-
ãàíîãåíåçó, ó çåðíîâèõ áîáîâèõ êóëüòóð 
ô³êñóþòü òàê³ ôåíîôàçè: ïðîðîñòàííÿ, ñõî-
äè, ñòåáëóâàííÿ, ã³ëêóâàííÿ, áóòîí³çàö³ÿ, 
öâ³ò³ííÿ, ôîðìóâàííÿ òà äîñòèãàííÿ ïëîä³â 
³ íàñ³ííÿ. 

Çà àíàëîã³ºþ ç â³ò÷èçíÿíîþ êëàñèô³êà-
ö³ºþ ôàç âåãåòàö³¿ êóëüòóðè, ó çàêîðäîí-
í³é ïðàêòèö³ çàñòîñîâóºòüñÿ äåùî â³äì³òíà 
øêàëà åòàï³â ðîñòó ãîðîõó ïîñ³âíîãî                 
(òàáë. 2).

Ïî ñóò³, öÿ øêàëà ñôîðìîâàíà íà îñíîâ³ 
óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ, 
òîä³ ÿê ¿¿ â³ò÷èçíÿíèé àíàëîã áàçóºòüñÿ íà 
â³çóàëüíîìó âèÿâ³ åòàï³â ðîñòó ãîðîõó â³ä-
ïîâ³äíî äî øêàëè, ðîçðîáëåíî¿ Ô. Ì. Êó-
ïåðìàí.

Îäíàê, ÿê â³ò÷èçíÿí³, òàê ³ çàêîðäîíí³ äî-
ñë³äíèêè îäíîñòàéí³ â äóìö³, ùî â ïðîöåñ³ 
ñâîãî ðîñòó é ðîçâèòêó ðîñëèíè ãîðîõó ïðî-
õîäÿòü ÷åðåç âåãåòàòèâí³ òà ðåïðîäóêòèâí³ 
ñòàä³¿ ðîñòó é äîñÿãàþòü ô³ç³îëîã³÷íî¿ ñòè-
ãëîñò³.

Âèñíîâêè
Ðîáîòè â³ò÷èçíÿíèõ ³ çàêîðäîííèõ äîñë³ä-

íèê³â ïîð³âíþâàí³ â ïëàí³ ïðîöåñ³â îðãàíî-
ãåíåçó â ðîñëèí, çîêðåìà äèôåðåíö³àö³¿ ãåíå-
ðàòèâíèõ îðãàí³â. À òîìó ñâîº÷àñíà é òî÷íà 
³äåíòèô³êàö³ÿ ñòàä³¿ ðîçâèòêó ðîñëèí ãîðîõó 
ïîñ³âíîãî ìàº íàäçâè÷àéíî âàæëèâå òåîðå-
òè÷íå òà ïðàêòè÷íå çíà÷åííÿ. Àäæå âèçíà-
÷åííÿ â³äïîâ³äíîñò³ ì³æ ô³çè÷íèì ³ á³îëîã³÷-
íèì ÷àñîì ðîçâèòêó ðîñëèí º âèçíà÷àëüíèì 
äëÿ ðîçðîáëåííÿ ñòðàòåã³¿ óïðàâë³ííÿ ïðî-
äóêòèâí³ñòþ ãîðîõó ïîñ³âíîãî òà ñòâîðåííÿ 
åôåêòèâíèõ òåõíîëîã³÷íèõ êàðò éîãî âèðî-
ùóâàííÿ. 

Ó â³ò÷èçíÿí³é ïðàêòèö³ ïðèéíÿòî âèêî-
ðèñòîâóâàòè øêàëó, ðîçðîáëåíó Ô.Ì. Êóïåð-
ìàí, òîä³ ÿê óí³ô³êîâàíà  ðîçøèðåíà øêàëà 
ÂÂÑÍ íàáóëà çíà÷íîãî ïîøèðåííÿ íå ò³ëüêè 
ó ªâðîï³ à é â óñüîìó ñâ³ò³. Ïðîòå, íåçâàæà-
þ÷è íà òî÷í³ñòü îïèñó åòàï³â îðãàíîãåíåçó 
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àáî ìàêðîñòàä³é, îáèäâ³ øêàëè ìàþòü íèçêó 
íåäîë³ê³â.

Çîêðåìà, â³äïîâ³äíî äî øêàëè Ô. Ì. Êóïåð-
ìàí ó ãîðîõó ìîæíà ³äåíòèô³êóâàòè 12 åòàï³â 
îðãàíîãåíåçó. Îäíàê âèçíà÷åííÿ åòàï³â îðãà-
íîãåíåçó º çàíàäòî ñêëàäíèì íà ïðàêòèö³ òà, 
îêð³ì â³äïîâ³äíèõ íàâè÷îê, ïîòðåáóº âèêî-
ðèñòàííÿ íàóêîâîãî îáëàäíàííÿ.

Óí³ô³êîâàíà ðîçøèðåíà øêàëà ÂÂÑÍ çà-
íàäòî óñêëàäíåíà ç ïîãëÿäó âèðîáíè÷íèêà ³ 
÷àñòî-ãóñòî ìàêðîñòàä³¿ ïðîõîäÿòü çàíàäòî 
øâèäêî, äëÿ òîãî ùîá ìîæíà áóëî ¿õ ÷³òêî 
³äåíòèô³êóâàòè. Ñèíõðîíí³ñòü íàñòàííÿ äåÿ-
ìèõ ìàêðîñòàä³é ùå á³ëüøå çàïëóòóº âèðîá-
íè÷íèê³â ó ðàç³ íåð³âíîì³ðíîãî ðîñòó é ðîç-
âèòêó ðîñëèí, ñïðè÷èíåíîãî ïîðóøåííÿì 
àãðîòåõí³÷íèõ îïåðàö³é. Îäíàê öÿ øêàëà 
íàéë³ïøå ï³äõîäèòü äëÿ ñòâîðåííÿ öèôðîâî ¿ 
òåõíîëîã³¿ âèðîùóâàííÿ ãîðîõó.

Íàâåäåíå ïîð³âíÿííÿ øêàë ðîñòó é ðîçâèòêó 
– óí³ô³êîâàíî¿ ðîçøèðåíî¿ øêàëè ÂÂÑÍ òà 
øêàëè Êóïåðìàí äëÿ ãîðîõó ïîñ³âíîãî äàñòü 
çìîãó âèêîðèñòîâóâàòè ðåêîìåíäàö³¿ ùîäî 
òåõíîëîã³¿ éîãî âèðîùóâàííÿ íåçàëåæíî â³ä 
òîãî, íà  îñíîâ³ ÿêî¿ øêàëè âîíè ðîçðîáëåí³.
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Òàáëèöÿ 2
Åòàïè ðîñòó ãîðîõó ïîñ³âíîãî [13]

Åòàï ðîçâèòêó Ñòàä³ÿ ðîñòó Îïèñ

Ñõîäè VE Ñõîäè ç’ÿâëÿþòüñÿ íà ïîâåðõí³ ´ðóíòó
VS Äâà ëóñêîïîä³áí³ ïðèêîðåíåâ³ ëèñòêè âèäíî

Âåãåòàòèâí³ ñòàä³¿ 
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Öåëü. Ñðàâíèòü øêàëû ðîñòà è ðàçâèòèÿ ðàñòåíèé – 
óíèôèöèðîâàííóþ ðàñøèðåííóþ øêàëó – ÂÂÑÍ è øêàëó 
Êóïåðìàí äëÿ ãîðîõà ïîñåâíîãî. Ðåçóëüòàòû. Òåõíîëî-
ãèè âûðàùèâàíèÿ ãîðîõà ïîñåâíîãî áàçèðóþòñÿ íà òî÷-

íîì ïðèìåíåíèè àãðîòåõíè÷åñêèõ îïåðàöèé ïî óõîäó çà 
ïîñåâàìè: çàùèòà îò ñîðíÿêîâ, âðåäèòåëåé, áîëåçíåé, 
âíåêîðíåâûå ïîäêîðìêè. Ôàêòè÷åñêè â Óêðàèíå àäàï-
òàöèÿ ýëåìåíòîâ òåõíîëîãèè âûðàùèâàíèÿ ïðîèñõîäèò 
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Purpose. Compare growth and plant development 
scales: the unified extended BBCH scale and Kuperman 
scale for peas. Results. Pea cultivation technologies are 
based on the accurate application of agrotechnical opera-
tions for crop care: protection from weeds, pests, diseases, 
and foliar nutrition. Actually, in Ukraine the adaptation of 
elements of cultivation technology is based on Kuperman 
scale, which makes it difficult to harmonize with interna-
tional experience in the field of pea cultivation. Compari-
son of the unified extended BBCH scale and Kuperman scale 
for pea planting does not exist, which forces researchers 
or agronomists to use one of these scales in their work, in 
fact, ignoring the developments of the cultivation techno-
logy based on another scale. Based on the generalization of 
the well-known pea growth and development scales – ÂÂÑÍ 
and Kuperman – comparative tables and correspondences 
between the physical and biological time of plant develop-
ment were worked out. The obtained information is impor-
tant when developing efficient pea production maps, since 
the correct application of theoretical knowledge in prac-
tice enables the appropriate agrotechnical methods to be 

applied in a timely and effective manner. In scales, standar-
dized numerical designations are used for a phase or stage 
of growth and development that have the same meaning, 
regardless of year, region, or pea variety. Digital signs have 
advantages over descriptive when information is entered 
into a computer. Conclusions. In the domestic practice it 
is customary to use a scale developed by F. M. Kuperman, 
while the unified expanded scale of ÂÂÑÍ is widespread 
not only in Europe but also throughout the world. However, 
the definition of organogenesis stages is too complicated 
in practice and, besides the corresponding skills, requires 
the use of scientific equipment. But the unified extended 
ÂÂÑÍ scale, despite some complexity from the producer’s 
point of view, is best suited for the creation of pea cul-
tivation digital technology. The data of the comparison 
of growth and development scales: the unified expanded 
BBCH scale and Kuperman scale allow using recommenda-
tions on pea cultivation technology in agronomic practice, 
regardless of the scale they were worked out.

Keywords: pea growth and development; uniform exten-
ded scale – ÂÂÑÍ; Kuperman scale.
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îñíîâûâàÿñü íà øêàëå Êóïåðìàí, ÷òî çàòðóäíÿåò ãàð-
ìîíèçàöèþ ñ ìåæäóíàðîäíûì îïûòîì â ñôåðå âûðàùè-
âàíèÿ ãîðîõà ïîñåâíîãî. Ñðàâíåíèå óíèôèöèðîâàííîé 
ðàñøèðåííîé øêàëû ÂÂÑÍ è øêàëû Êóïåðìàí äëÿ ãîðî-
õà ïîñåâíîãî îòñóòñòâóåò, ÷òî çàñòàâëÿåò èññëåäîâàòå-
ëåé èëè àãðîíîìîâ â ñâîåé ðàáîòå èñïîëüçîâàòü îäíó 
èç ýòèõ øêàë, ïî ñóòè, èãíîðèðóÿ íàðàáîòêè òåõíîëîãèè 
âûðàùèâàíèÿ, îñíîâàííûå íà äðóãîé øêàëå. Íà îñíîâå 
îáîáùåíèÿ èçâåñòíûõ øêàë ðîñòà è ðàçâèòèÿ ãîðîõà – 
ÂÂÑÍ è Êóïåðìàí – ðàçðàáîòàíû ñðàâíèòåëüíûå òàáëè-
öû è ñîîòâåòñòâèÿ ìåæäó ôèçè÷åñêèì è áèîëîãè÷åñêèì 
âðåìåíåì ðàçâèòèÿ ðàñòåíèé. Ïîëó÷åííàÿ èíôîðìàöèÿ 
èìååò âàæíîå çíà÷åíèå ïðè ðàçðàáîòêå ýôôåêòèâíûõ 
òåõíîëîãè÷åñêèõ êàðò âûðàùèâàíèÿ ãîðîõà, âåäü ïðà-
âèëüíîå ïðèìåíåíèå òåîðåòè÷åñêèõ çíàíèé íà ïðàêòèêå 
ïîçâîëÿåò ñâîåâðåìåííî è ýôôåêòèâíî ïðèìåíèòü ñîîò-
âåòñòâóþùèå àãðîòåõíè÷åñêèå ïðèåìû. Â øêàëàõ ñòàí-
äàðòèçèðîâàííûå öèôðîâûå îáîçíà÷åíèÿ èñïîëüçóþòñÿ 
äëÿ ôàçû èëè ñòàäèè ðîñòà è ðàçâèòèÿ, êîòîðûå èìåþò 
îäèíàêîâîå çíà÷åíèå, íåçàâèñèìî îò ãîäà, ðåãèîíà èëè 

ñîðòà ãîðîõà. Öèôðîâûå îáîçíà÷åíèÿ èìåþò ïðåèìóùå-
ñòâà ïåðåä îïèñàòåëüíûìè, êîãäà èíôîðìàöèÿ çàíîñèòñÿ 
â êîìïüþòåð. Âûâîäû. Â îòå÷åñòâåííîé ïðàêòèêå ïðè-
íÿòî èñïîëüçîâàòü øêàëó, ðàçðàáîòàííóþ Ô. Ì. Êóïåð-
ìàí, òîãäà êàê óíèôèöèðîâàííàÿ ðàñøèðåíà øêàëà ÂÂÑÍ 
ïîëó÷èëà øèðîêîå ðàñïðîñòðàíåíèå íå òîëüêî â Åâðîïå, 
íî è âî âñåì ìèðå. Îäíàêî îïðåäåëåíèå ýòàïîâ îðãàíî-
ãåíåçà ÿâëÿåòñÿ ñëèøêîì ñëîæíûì íà ïðàêòèêå è, êðîìå 
ñîîòâåòñòâóþùèõ íàâûêîâ, òðåáóåò èñïîëüçîâàíèÿ íàó÷-
íîãî îáîðóäîâàíèÿ. À âîò óíèôèöèðîâàííàÿ ðàñøèðåí-
íàÿ øêàëà ÂÂÑÍ, íåñìîòðÿ íà íåêîòîðóþ óñëîæíåííîñòü 
ñ òî÷êè çðåíèÿ ïðîèçâîäñòâåííèêà, ëó÷øå âñåãî ïîäõî-
äèò äëÿ ñîçäàíèÿ öèôðîâîé òåõíîëîãèè âûðàùèâàíèÿ 
ãîðîõà. Äàííûå ñðàâíåíèÿ øêàë ðîñòà è ðàçâèòèÿ – óíè-
ôèöèðîâàííîé øêàëû ÂÂÑÍ è Êóïåðìàí – ïîçâîëÿþò èñ-
ïîëüçîâàòü â àãðîíîìè÷åñêîé ïðàêòèêå ðåêîìåíäàöèè ïî 
òåõíîëîãèè âûðàùèâàíèÿ ãîðîõà ïîñåâíîãî íåçàâèñèìî 
îò òîãî, íà áàçå êàêîé øêàëû îíè ðàçðàáîòàíû.

Êëþ÷åâûå ñëîâà: ðîñò è ðàçâèòèå ãîðîõà; óíèôèöè-
ðîâàííàÿ ðàñøèðåííàÿ øêàëà – ÂÂÑÍ; øêàëà Êóïåðìàí.
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Âñòóï
Íàö³îíàëüíèé ïëàí ä³é ç ïîíîâíî¿ åíåðãå-

òèêè íà ïåð³îä äî 2020 ðîêó ïåðåäáà÷àº äî-
ñÿãíåííÿ ÷àñòêè «çåëåíî¿» åíåðã³¿ íà ð³âí³ 
11% ó âàëîâîìó ê³íöåâîìó îáñÿç³ åíåðãîñïî-
æèâàííÿ êðà¿íè, ùî åêâ³âàëåíòíî 8590 òèñ. ò 
íàôòîâîãî åêâ³âàëåíòà [1].

Òîìó äëÿ Óêðà¿íè àêòóàëüíèì º ïîøóê 
àëüòåðíàòèâíèõ äæåðåë åíåðã³¿ ç ïîñò³éíèì 
çìåíøåííÿì ÷àñòêè âèêîïíèõ âèä³â ïàëèâà. 
Òàêîþ àëüòåðíàòèâîþ ìîæå ñòàòè ì³ñêàíòóñ 
– øâèäêîðîñëà òðîñòèíà ç ðîäèíè çëàêîâèõ, 
ÿêà ìàº ö³ëó íèçêó ïåðåâàã íàä ³íøèìè áà-
ãàòîð³÷íèìè êóëüòóðàìè, ùî ïîëÿãàþòü ó 
éîãî øâèäêîìó ðîñò³, âèñîêîìó âðîæà¿ á³î-
ìàñè òà íèçüêîìó âì³ñò³ ì³íåðàëüíèõ ðå÷î-
âèí [2, 3]. Ïðîòå, îòðèìàííÿ âèñîêî¿ âðî-
æàéíîñò³ á³îìàñè – öå ðåçóëüòàò êîìïëåê-
ñíîãî âïëèâó ÷èííèê³â, ùî âèçíà÷àþòü âå-
ëè÷èíó çàãàëüíî¿ á³îëîã³÷íî¿ ïðîäóêòèâíîñò³ 
ðîñëèí. Çîêðåìà, äèíàì³êà ðîñòó ðîñëèí ³ 
íàêîïè÷åííÿ íèìè âåãåòàòèâíî¿ ìàñè âèçíà-

÷àþòüñÿ âïëèâîì àãðîòåõí³÷íèõ, êë³ìàòè÷-
íèõ ³ á³îëîã³÷íèõ ÷èííèê³â, ñîðòîâèìè îñîá-
ëèâîñòÿìè, ³íòåíñèâí³ñòþ êóùåííÿ, âèñîòîþ 
ðîñëèí òîùî [4]. Òîìó àêòóàëüíèì º äîñë³-
äæåííÿ ìîðôîëîã³÷íèõ ïîêàçíèê³â ðîñëèí 
Miscanthus giganteus J.M.Greef & Deuter ex 
Hodkinson & Renvoize, Miscanthus saccha-
riflo rus (Maxim) Benth. òà Mischanthus sinensis 
Anderss. äëÿ âèÿâëåííÿ ïåðñïåêòèâíèõ ôîðì 
³ çàëó÷åííÿ ¿õ ó ñåëåêö³éíèé ïðîöåñ, ñòâî-
ðåííÿ íîâèõ ôîðì ì³ñêàíòóñó äëÿ âèêîðèñ-
òàííÿ â á³îåíåðãåòèö³.

Øóìíûé Â. Ê. òà ³í. [5] ç’ÿñóâàëè, ùî 
ïëàíòàö³¿ ì³ñêàíòóñó ³ñòîòíî ïåðåâåðøóþòü 
çà åôåêòèâí³ñòþ íàêîïè÷åííÿ á³îìàñè íàé-
êðàù³ á³îåíåðãåòè÷í³ ïîðîäè äåðåâ ïîì³ðíî¿ 
çîíè ªâðîïè.

Òàêîæ º äàí³ ïðî òå, ùî M. sinensis º ïëàñ-
òè÷í³øèì ùîäî ïîñóõè, ïîð³âíÿíî ç ³íøèìè 
ïðåäñòàâíèêàìè ðîäó, òîìó ñòâîðåí³ íà éîãî 
îñíîâ³ ñîðòè ñòàíîâëÿòü îñîáëèâèé ³íòåðåñ 
äëÿ àãðàð³¿â çà â³äñóòíîñò³ øòó÷íîãî çðî-
øåííÿ â ðàéîíàõ, äå ñïîñòåð³ãàþòüñÿ êîðîò-
êî÷àñí³ é ñåðåäíüîòðèâàë³ ïîñóõè [6]. Ó÷åí³ 
²íñòèòóòó öèòîëîã³¿ ³ ãåíåòèêè ÑÂ ÐÀÍ âå-
äóòü ðîáîòó íàä ñòâîðåííÿì íîâèõ ñîðò³â, 
ÿê³ çäàòí³ ôîðìóâàòè â óìîâàõ Çàõ³äíîãî 

ÓÄÊ 633.282:577.3:631  https://doi.org/10.21498/2518-1017.15.2.2019.173566

Á³îìîðôîëîã³÷íà õàðàêòåðèñòèêà ñåëåêö³éíèõ çðàçê³â 
ïðåäñòàâíèê³â ðîäó Miscanthus, 
îòðèìàíèõ â óìîâàõ in vitro
Ñ. Î. Ëàøóê
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Ìåòà. Îö³íèòè ôåíîëîã³÷í³ òà ìîðôîëîã³÷í³ õàðàêòåðèñòèêè ðîñëèí ì³ñêàíòóñó ã³ãàíòñüêîãî (Miscanthus giganteus 
J.M.Greef & Deuter ex Hodkinson & Renvoize), ì³ñêàíòóñó öóêðîêâ³òêîâîãî (M. sacchariflorus (Maxim) Benth.) òà ì³ñêàíòóñó 
êèòàéñüêîãî (M. sinensis Anderss.), îòðèìàíèõ ó êóëüòóð³ in vitro, òà ì³ñêàíòóñó ã³ãàíòñüêîãî, ðîçìíîæåíîãî ðèçîìàìè 
(ex vitro) äëÿ çàëó÷åííÿ ¿õ ó ñåëåêö³éíèé ïðîöåñ ³ ñòâîðåííÿ íîâèõ ôîðì ì³ñêàíòóñó äëÿ âèêîðèñòàííÿ â á³îåíåðãåòèö³. 
Ìåòîäè. Ó äîñë³äæåííÿõ âèêîðèñòîâóâàëè íàñ³ííÿ M. sinensis, à òàêîæ M. sacchariflorus (2n), ðîñëèíè M. sacchariflorus 
(4n), óâåäåí³ â êóëüòóðó òà ðîçìíîæåí³ â óìîâàõ in vitro çà çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè (Ì. Ä. Ìåëüíè÷óê, A. Plazek 
òà ³í.). Ôåíîëîã³÷í³ ñïîñòåðåæåííÿ ïðîâîäèëè çà ìåòîäèêàìè Â. Î. Ç³í÷åíêî, Ì. Â. Ðî¿êà, Ä. Á. Ðàõìåòîâà òà ³í.; ñòà-
òèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ – çà Ì. À. Øåëàìîâîé òà ³í. Ðåçóëüòàòè. M. sacchariflorus (2n) â óìîâàõ Ë³ñîñòåïó 
Óêðà¿íè ó ôàçó öâ³ò³ííÿ íå âñòóïàº, íàòîì³ñòü ó M. sacchariflorus (4n) öâ³ò³ííÿ ïî÷èíàºòüñÿ íà ì³ñÿöü ðàí³øå, í³æ 
ó M. sinensis, ùî º ïåðåøêîäîþ äëÿ ïåðåçàïèëåííÿ öèõ âèä³â ó ïðèðîäíüîìó ñåðåäîâèù³. M. giganteus, ðîçìíîæå-
íèé ðèçîìàìè, çà ïåðåâàæíîþ á³ëüø³ñòþ ïîêàçíèê³â (âèñîòà òà ä³àìåòð ñòåáëà, ê³ëüê³ñòü ì³æâóçë³â òà ëèñòê³â, ïëî-
ùà ëèñòê³â, äîâæèíà òà øèðèíà âîëîò³) äîì³íóº íàä óñ³ìà âèäàìè ì³ñêàíòóñó, îòðèìàíèìè â êóëüòóð³ in vitro. Ïðîòå 
ê³ëüê³ñòü ñòåáåë ó êóù³ â ðîñëèí M. sinensis º íàéá³ëüøîþ (63 øò.) ³ ìàéæå ó 2–4 ðàçè ïåðåâèùóº ïîêàçíèêè ðîñëèí 
M. giganteus, îòðèìàíèõ ³ç ðèçîì òà â in vitro. Íàéïåðñïåêòèâí³øèìè ôîðìàìè äëÿ âèêîðèñòàííÿ â á³îåíåðãåòèö³ º 
M. sinensis òà ðîçìíîæåíèé ðèçîìàìè (ex vitro) M. giganteus, óðîæàéí³ñòü çåëåíî¿ ìàñè ÿêèõ ñòàíîâèëà ïðèáëèçíî 7 
³ 9 êã/ì2 â³äïîâ³äíî, òîä³ ÿê M. sacchariflorus (2n) òà M. sacchariflorus (4n) äëÿ öüîãî º íåïðèäàòíèìè, àäæå ôîðìóþòü 
ëèøå 0,25 òà 2,05 êã íàçåìíî¿ ìàñè ç 1 ì2. Âèñíîâêè. Íà îñíîâ³ îòðèìàíèõ äàíèõ óñòàíîâëåíî íàéïåðñïåêòèâí³ø³ ôîð-
ìè Miscanthus äëÿ çàëó÷åííÿ ¿õ ó ñåëåêö³éíèé ïðîöåñ òà îòðèìàííÿ íîâèõ ñîðò³â ç âèñîêîþ ïðîäóêòèâí³ñòþ á³îìàñè 
äëÿ ïîòðåá á³îåíåðãåòèêè.

Êëþ÷îâ³ ñëîâà: ì³ñêàíòóñ; ìîðôîëîã³÷í³ ïîêàçíèêè; ðèçîìè; ôåíîôàçè; á³îåíåðãåòèêà.
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Ðîñëèííèöòâî

Ñèá³ðó âðîæàéí³ñòü çåëåíî¿ ìàñè 76–80 ò/ãà 
àáî 10–15 ò/ãà ñ³íà. Ïðè öüîìó âì³ñò ë³ãí³íó 
â ðîñëèíàõ ì³ñêàíòóñó ì³í³ìàëüíèé, à öå 
çíà÷èòü, ùî éîãî áóäå ëåãøå ïåðåðîáèòè íà 
á³îåòàíîë ì³êðîá³îëîã³÷íèì ñïîñîáîì [7]. 
Ó÷åíèìè ç³ øòàòó ²ëë³íîéñ (ÑØÀ) áóëî 
ç’ÿñîâàíî, ùî ÷åðåç íåçäàòí³ñòü ãåíåðàòèâíî-
ãî ðîçìíîæåííÿ M. giganteus ìàº âóçüêó ãå-
íåòè÷íó âàð³àö³þ, òîìó ìàñøòàáíå âèðîùó-
âàííÿ öüîãî âèäó ìîæå áóäå ï³ä åêîëîã³÷íîþ 
çàãðîçîþ çíèêíåííÿ ÷åðåç øê³äíèêè, ïàòî-
ãåíè òîùî. Íàòîì³ñòü, M. sinensis âèÿâëÿº 
îçíàêè âèñîêî¿ ïðîäóêòèâíîñò³, õîëîäîñò³é-
êîñò³ òà íèçüêîãî âì³ñòó ë³ãí³íó, ùî º ö³ííè-
ìè õàðàêòåðèñòèêàìè âèäó â ðàç³ âèðîùó-
âàííÿ ðîñëèí äëÿ ïîòðåá á³îåíåðãåòèêè [8]. 
Óí³êàëüí³ äîñë³äæåííÿ â îñòàíí³ ðîêè áóëè 
ïðîâåäåí³ â øòàò³ Àéîâà (ÑØÀ) ³ç êëîíàìè 
ðîñëèí M. giganteus, äå êîæíó ôàçó ðîçâèò-
êó ðîñëèí îïèñóâàëè íà îñíîâ³ â³äîìî¿ øêà-
ëè ÂÂÑÍ (Biologische Bundesanstalt, Bundes-
sor tenamt und CHemische Industrie), ÿêà âè-
êîðèñòîâóºòüñÿ äëÿ âèçíà÷åííÿ ôåíîëîã³÷-
íèõ åòàï³â ðîçâèòêó ðîñëèí [9]. Êîæíó îñíîâ-
íó ñòàä³þ ðîçâèòêó ðîñëèí êóëüòóðè áóëî 
ðîçä³ëåíî íà âòîðèíí³ åòàïè, ùîá äàòè çìîãó 
äåòàëüíî îïèñàòè ïðîãðåñ ðîçâèòêó.

Ìåòà äîñë³äæåíü – îö³íèòè ôåíîëîã³÷í³ òà 
ìîðôîëîã³÷í³ õàðàêòåðèñòèêè ðîñëèí ì³ñ-
êàíòóñó ã³ãàíòñüêîãî (Miscanthus giganteus 
J.M.Greef & Deuter ex Hodkinson & Renvoize), 
ì³ñêàíòóñó öóêðîêâ³òêîâîãî (Mischanthus 
sacchariflorus (Maxim) Benth.) ³ ì³ñêàíòóñó 
êèòàéñüêîãî (Mischanthus sinensis Anderss.), 
îòðèìàíèõ ó êóëüòóð³ in vitro, òà ì³ñêàíòóñó 
ã³ãàíòñüêîãî, ðîçìíîæåíîãî ðèçîìàìè (ex 
vitro) äëÿ çàëó÷åííÿ ¿õ ó ñåëåêö³éíèé ïðî-
öåñ, ñòâîðåííÿ íîâèõ ôîðì ì³ñêàíòóñó äëÿ 
âèêîðèñòàííÿ â á³îåíåðãåòèö³.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü 
Äîñë³äæåííÿ ïðîâîäèëè íà áàç³ ñòàö³îíàð-

íîãî ïîëüîâîãî äîñë³äó â³ää³ëó òåõíîëîã³é 
âèðîùóâàííÿ òà ïåðåðîáëÿííÿ á³îåíåðãåòè÷-
íèõ êóëüòóð äëÿ âèðîáíèöòâà öóêðó òà á³î-
ïàëèâà ²íñòèòóòó á³îåíåðãåòè÷íèõ êóëüòóð ³ 
öóêðîâèõ áóðÿê³â ÍÀÀÍ Óêðà¿íè âïðîäîâæ 
2014–2017 ðð. Ó äîñë³äæåíí³ âèêîðèñòîâóâà-
ëè íàñ³ííÿ M. sinensis ô³ðìè «Jelitto» 2008 ð. 
òà íàñ³ííÿ M. sacchariflorus (2n) 2012 ð. ðåï-
ðîäóêö³¿ ç Ðîñ³¿ òà ðîñëèíè M. sacchariflorus 
(4n), çàâåçåí³ ç Ãîëàíä³¿ é óâåäåí³ â êóëüòóðó 
òà ðîçìíîæåí³ â óìîâàõ in vitro.

Ðîñëèíè M. giganteus îòðèìóâàëè ÷åðåç ïî-
ä³ë êîðåíåâèù (ðèçîìàìè) òà â êóëüòóð³ in vitro.

Äëÿ ðîçìíîæåííÿ ðîñëèí íàñ³ííÿ âèñ³âà-
ëè â ´ðóíò òà âèñàäæóâàëè íà æèâèëüí³ ñå-
ðåäîâèùà in vitro. 

Ñòåðèë³çàö³þ òà êóëüòèâóâàííÿ íàñ³ííÿ in 
vitro ïðîâîäèëè ç âèêîðèñòàííÿì çàãàëüíèõ 
ñõåì òà ìåòîä³â, ðîçðîáëåíèõ äëÿ ³íøèõ 
êóëüòóð, ÿê³ àäàïòóâàëè äëÿ ðîáîòè ç íàñ³í-
íÿì ì³ñêàíòóñó â êóëüòóð³ ³n vitro [10–12]. 
Äîá³ð òà îïòèì³çàö³þ ñêëàäó ñåðåäîâèù äëÿ 
êóëüòèâóâàííÿ, ïðîðîùóâàííÿ íàñ³ííÿ ì³ñ-
êàíòóñó, ³í³ö³àö³¿ êàëóñîãåíåçó, ìîðôîãåíåçó 
òà ðåãåíåðàö³¿ ðîñëèí, êóëüòèâóâàííÿ òà 
ðîçìíîæåííÿ ì³êðîêëîí³â ïðîâîäèëè çà 
÷èííèêàìè: ìàêðî-, ì³êðîåëåìåíòè, ãîðìî-
íè, âóãëåâîäè, àì³íîêèñëîòè, â³òàì³íè òà ³íø³ 
äîì³øêè [13]. Çà îñíîâó âèêîðèñòîâóâàëè ì³-
íåðàëüíó ÷àñòèíó ñåðåäîâèùà Ìóðàñ³ãå–
Ñêóãà [14].

Ñòåðèëüíå íàñ³ííÿ ì³ñêàíòóñó âèñ³âàëè íà 
ìîäèô³êîâàí³ ñåðåäîâèùà, ñòèìóëþþ÷è êà-
ëóñî- é ìîðôîãåíåç. Êóëüòèâóâàëè äî ïîÿâè 
ïåðâèííèõ êîð³íö³â, áðóíüîê òà ïàãîí³â. 
Ï³ñëÿ òîãî, ÿê ïàãîíè äîñÿãëè 2–3 ñì çàâ-
âèøêè, ¿õ ïàñèâóâàëè íà ñåðåäîâèùå äëÿ 
ðîçìíîæåííÿ, à ïîò³ì – íà ñåðåäîâèùå äëÿ 
âêîð³íåííÿ.

Ââåäåííÿ â êóëüòóðó M. giganteus òà M. sac-
chariflorus (4n) ïðîâîäèëè çà ðàõóíîê áðó-
íüîê, ÿê³ âèäàëÿëè ç ðèçîì. Áðóíüêè ïîïå-
ðåäíüî ïðîðîùóâàëè çà ðîçì³ùåííÿ ðèçîì 
íà âîëîãîìó ô³ëüòðóâàëüíîìó ïàïåð³. Åêñ-
ïëàíòè çíåçàðàæóâàëè â äåê³ëüêà åòàï³â. 
Ñïî÷àòêó áðóíüêè ðåòåëüíî ïðîìèâàëè â 
ìèëüí³é âîä³, ïîò³ì ñòåðèë³çóâàëè ðîç÷èíîì 
1–2%-ãî ã³ïîõëîðèäó íàòð³þ ïðîòÿãîì 25–35 õâ 
òà âèòðèìóâàëè â ïåðîêñèä³ âîäíþ (êîíöåí-
òðàö³ÿ 3–10% ç åêñïîçèö³ºþ 10–15 õâ). Çà 
âèñîêî¿ êîíòàì³íàö³¿ åêñïëàíò³â çàñòîñîâó-
âàëè òàêîæ 0,1–0,2%-é ðîç÷èí ñóëåìè ç åêñ-
ïîçèö³ºþ 10–20 õâ ó êîìá³íàö³ÿõ ç 70%-ì 
åòèëîâèì ñïèðòîì (1–2 õâ).

Åêñïëàíòè òðè÷³ ïðîìèâàëè ñòåðèëüíîþ 
äèñòèëüîâàíîþ âîäîþ. Ó ðàç³ âèêîðèñòàííÿ 
ïåðîêñèäó âîäíþ óíàñë³äîê éîãî øâèäêîãî 
ðîçêëàäàííÿ ïîòðåáà òðèâàëîãî ïðîìèâàííÿ 
âîäîþ â³äïàäàëà. Ñòåðèëüí³ áðóíüêè âèñàä-
æóâàëè íà ìîäèô³êîâàíå ñåðåäîâèùå Ìóðà-
ñ³ãå–Ñêóãà, êëîíóâàëè, ñòèìóëþâàëè êîðåíå-
óòâîðåííÿ. 

Êëîíè M. giganteus, M. sinensis òà M. sac-
chariflorus ç äîâæèíîþ ðèçîì 10–15 ñì âè-
ñàäæóâàëè ç êîëáè áåçïîñåðåäíüî ó â³äêðè-
òèé ´ðóíò áåç ïîïåðåäíüî¿ àäàïòàö³¿ òà ï³ä-
ðîùóâàííÿ â óìîâàõ òåïëèöü [15]. 

¥ðóíò äîñë³äíîãî ïîëÿ – òåìíî-ñ³ðèé îï³äçî-
ëåíèé. Â îðíîìó øàð³ ´ðóíòó âì³ñò ãóìóñó 
ñòàíîâèòü 2,23%, ñòóï³íü íàñè÷åííÿ îñíîâà-
ìè – 71%, ðÍ ñîëüîâå – 5,9; ñóìà ââ³áðàíèõ 
îñíîâ íåâèñîêà (14–17 ìã-åêâ/100 ã ´ðóíòó). 
Âàæëèâîþ àãðîõ³ì³÷íîþ õàðàêòåðèñòèêîþ 
´ðóíò³â º çàáåçïå÷åí³ñòü ¿õ åëåìåíòàìè æèâ-
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ëåííÿ – ðóõîìèìè ôîðìàìè àçîòó, ôîñôîðó 
òà êàë³þ. Óì³ñò ëåãêîã³äðîë³çîâàíîãî àçîòó – 
5,02 ìã, ðóõîìîãî ôîñôîðó òà îáì³ííîãî êà-
ë³þ – 12,0 ³ 5,6 ìã/100 ã ´ðóíòó â³äïîâ³äíî.

Òåìïè ðîñòó é ðîçâèòêó ðîñëèí, óðîæàé ³ 
ÿê³ñòü ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð çíà-
÷íîþ ì³ðîþ çàëåæàòü â³ä ìåòåðåîëîã³÷íèõ 
óìîâ. Êë³ìàòè÷í³ óìîâè Êè¿âñüêîãî Ïîë³ññÿ 
º ñïðèÿòëèâèìè äëÿ âèðîùóâàííÿ áàãàòüîõ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð, çîêðåìà é 
åíåðãåòè÷íèõ.

Ñåðåäíüîð³÷íà òåìïåðàòóðà ïîâ³òðÿ ó 
ì. Êèºâ³ çà 2014–2017 ðð. ñòàíîâèëà 8,7 °Ñ. 
Íàéõîëîäí³øèì ì³ñÿöåì çà ðîêè äîñë³äæåíü 
áóâ ñ³÷åíü, íàéòåïë³øèì – ëèïåíü. Ñóìà àê-
òèâíèõ òåìïåðàòóð ñòàíîâèòü 2500–3000 °Ñ. 
Îñòàíí³ âåñíÿí³ çàìîðîçêè çàê³í÷óâàëèñü, 
çàçâè÷àé, ó ê³íö³ òðàâíÿ, à ïåðø³ îñ³íí³ ïî-
÷èíàëèñÿ íàïðèê³íö³ âåðåñíÿ. Âåãåòàö³éíèé 
ïåð³îä ðîñëèí ç òåìïåðàòóðîþ ïîíàä 5 °Ñ 
ñòàíîâèâ 210–215 ä³á. Ðîçïîä³ë îïàä³â ó ðåã³-
îí³ õàðàêòåðèçóâàâñÿ íåð³âíîì³ðí³ñòþ çà ÷à-
ñîì âèïàäàííÿ.

Çâàæàþ÷è íà øâèäêèé ð³ñò ³ óòâîðåííÿ 
ðîñëèíîþ âåëèêèõ êóïèí, ðîñëèíè áóëè âè-
ñàäæåí³ ç ãóñòîòîþ îäíà ðîñëèíè íà 1 ì2, àáî 
10 òèñ. ðîñëèí íà ãåêòàð ç â³äñòàííþ ì³æ 
ðÿäàìè 1 ì, à ì³æ ðîñëèíàìè â ðÿäàõ – 0,5 ì.

Äëÿ á³îìîðôîìåòðè÷íî¿ õàðàêòåðèñòèêè, 
ðèòì³â ðîñòó é ðîçâèòêó (ôåíîðèòìèêè) âè-
õ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó ïðåäñòàâíè-
ê³â ðîäó Miscanthus, îòðèìàíèõ â óìîâàõ in 
vitro, òà ðîçìíîæåíèõ çà äîïîìîãîþ ðèçîì ó 
ïåð³îä âåãåòàö³¿ ðîñëèí ïðîâîäèëè:

– ôåíîëîã³÷í³ òà ìîðôîëîã³÷í³ ñïîñòåðå-
æåííÿ çà ðîñëèíàìè ïðîâîäèëè çà ìåòîäè-
êàìè Â. Î. Ç³í÷åíêà, Ì. Â. Ðî¿êà, Ä. Á. Ðàõ-
ìåòîâà òà ³í. [16–18];

– âèçíà÷àëè ê³ëüê³ñòü ñòåáåë, ì³æâóçë³â, 
ëèñòê³â – øëÿõîì ï³äðàõóíêó é âèçíà÷àííÿ 
ñåðåäí³õ çíà÷åíü ïîêàçíèê³â;

– á³îìîðôîëîã³÷í³ äîñë³äæåííÿ – øëÿõîì 
âèì³ðþâàííÿ äîâæèíè, ä³àìåòðó îñüîâèõ îð-
ãàí³â ðîñëèí, äîâæèíè, øèðèíè ëèñòê³â, 
ñóöâ³òòÿ; 

– ïðîäóêòèâí³ñòü âèçíà÷àëè øëÿõîì çâà-
æóâàííÿ çà ñòàíäàðòíî¿ âîëîãîºìíîñò³ íà-
çåìíî¿ ìàñè âñ³º¿ ðîñëèíè òà îêðåìî ìàñè 
ñòåáåë, ëèñòê³â, ñóöâ³òòÿ;

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ äî-
ñë³äæåíü ïðîâîäèëè çà Øåëàìîâîþ Ì. À. òà 
³í. [19], âèçíà÷àëè ñåðåäí³ çíà÷åííÿ ïîêàç-
íèê³â (Õ) òà ¿õ ïîõèáêè (s

x
).

Ðåçóëüòàòè äîñë³äæåíü
Ñïîñòåðåæåííÿ çà ðîñòîì ³ ðîçâèòêîì ðîñ-

ëèíè M. sinensis, M. sacchariflorus (4n) òà 
M. sacchariflorus (2n), à òàêîæ ðîñëèíè 

Ðèñ. 1. Ðîñëèíè M. giganteus ïåðøîãî ðîêó âåãåòàö³¿, 
îòðèìàí³ â óìîâàõ in vitro (ôàçà êóù³ííÿ)

Ðèñ. 2. Ðîñëèí M. sinensis ïåðøîãî ðîêó âåãåòàö³¿, 
îòðèìàí³ â óìîâàõ in vitro (ôàçà êóù³ííÿ)

M. giganteus ïåðøîãî ðîêó âåãåòàö³¿, ÿê³ 
áóëè âèñàäæåí³ ç êîëá áåçïîñåðåäíüî â ́ ðóíò 
íàïðèê³íö³ òðàâíÿ – ïî÷àòêó ÷åðâíÿ 2014 ð., 
çàñâ³ä÷èëè, ùî âñ³ âèäè óñï³øíî ïåðåçèìó-
âàëè ³ âèòðèìàëè ìîðîçè äî -20 °Ñ. 

Íà ðèñóíêàõ íàâåäåíî ðîñëèíè ð³çíèõ âè-
ä³â ì³ñêàíòóñó ïåðøîãî ðîêó âåãåòàö³¿ (òðà-
âåíü–÷åðâåíü 2015 ð.) ó ôàç³ êóù³ííÿ, îòðè-
ìàíèõ â óìîâàõ in vitro.

Ôåíîëîã³÷í³ ñïîñòåðåæåííÿ çà ôàçàìè ðîñ-
òó é ðîçâèòêó öèõ ðîñëèí, à òàêîæ ðîñëèí 
M. giganteus, ðîçìíîæåíîãî çà äîïîìîãîþ ðè-
çîì (ex vitro) ïðîâîäèëè íà äðóãèé ð³ê âåãå-
òàö³¿ (òàáë. 1).

ßê åòàëîí áóëè îáðàí³ ðîñëèíè M. giganteus, 
îòðèìàí³ øëÿõîì ðîçìíîæåííÿ ðèçîì (ex 
vitro). Ö³ ðîñëèíè õàðàêòåðèçóþòüñÿ ï³çí³ì 
â³äðîñòàííÿì, ïîð³âíÿíî ç ðîñëèíàìè ³íøèõ 
äîñë³äíèõ çðàçê³â ì³ñêàíòóñó (çîêðåìà 
M. sacchariflorus (2n) òà M. sacchariflorus (4n) 
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florus (4n) ïî÷èíàþòü êóùèòèñÿ âæå çà 45–48 
ä³á ï³ñëÿ â³äðîñòàííÿ. Ó ðîñëèí 
M. sacchariflorus (2n) ôàçà âèõîäó â òðóáêó, à 
â³äïîâ³äíî é ïîÿâè âîëîò³, öâ³ò³ííÿ òà ïëîäî-
íîøåííÿ, íå íàñòóïàº. Ïðîòå â ðîñëèíè 
M. sacchariflorus (4n) âèõ³ä ó òðóáêó ïî÷èíà-
ºòüñÿ íà ì³ñÿöü ðàí³øå çà M. sinensis òà ìàé-
æå íà äâà ì³ñÿö³ ðàí³øå, í³æ ó ðîñëèí 
M. giganteus ç in vitro òà ç ex vitro. Â åòàëîí-
íèõ çðàçê³â òà ðîñëèí M. giganteus ç in vitro 
âîëîòü ç’ÿâëÿºòüñÿ â ñåðåäèí³ âåðåñíÿ, ïðîòå 
ïëîäîíîøåííÿ íå íàñòóïàº, îñê³ëüêè çà ï³çí³õ 
ñòðîê³â öâ³ò³ííÿ (ïî÷àòîê æîâòíÿ) íàñ³ííÿ íå 
âñòèãàº äîñòèãàòè. Ïîÿâà âîëîò³ òà öâ³ò³ííÿ â 
ðîñëèí M. sacchariflorus (4n) â³äáóâàºòüñÿ íà 
ì³ñÿöü ðàí³øå, í³æ ó ðîñëèí M. sinensis, ÷å-
ðåç ùî º ïðîáëåìà ç ïåðåçàïèëåííÿì öèõ âè-
ä³â òà îòðèìàííÿì ã³áðèäíîãî íàñ³ííÿ. 

Íà äðóãèé òà òðåò³é ð³ê âåãåòàö³¿ (2016 ³ 
2017) áóëè ïðîâåäåí³ ìîðôîìåòðè÷í³ äîñë³-
äæåííÿ ñåëåêö³éíèõ çðàçê³â äîñë³äæóâà-
íèõ âèä³â ì³ñêàíòóñó, ðîçðàõîâàíî ñåðåäíº 
çíà÷åííÿ îòðèìàíèõ äàíèõ òà ïîõèáêà ïî-
êàçíèê³â (òàáë. 2). Äëÿ ïðîâåäåííÿ äîñë³-
äæåíü â³äáèðàëè ïî ï’ÿòü ðîñëèí ç ï’ÿòè 
ð³çíèõ êóù³â, òîáòî ïî 25 ðîñëèí êîæíîãî 
âèäó ì³ñêàíòóñó. Îñê³ëüêè M. sacchariflorus 
(4n) íå óòâîðþº êóù, à ðîñòå õàîòè÷íî çà 
ðàõóíîê ñëàíêèõ ðèçîì, òî â³äáèðàëè ïî 
ï’ÿòü ðîñëèí öüîãî âèäó ç 1 ì2, çàãàëüíîþ 
ïëîùåþ ïëàíòàö³¿ 5 ì2.

Ðåçóëüòàòè ñïîñòåðåæåíü äîñë³äæóâàíèõ 
çðàçê³â ì³ñêàíòóñ³â ïîêàçàëè, ùî M. giganteus 
(ex vitro) ìàº íàéâèù³ ðîñëèíè ñåðåä ³íøèõ 
ïðåäñòàâíèê³â ðîäó [ìàéæå âäâ³÷³ çà M. saccha-
ri florus (4n) òà M. sinensis], íàéá³ëüø³ ä³àìåòð 
òà âèñîòó ñòåáëà, ê³ëüê³ñòü ëèñòê³â íà ðîñ-
ëèí³ é ïëîùó ëèñòêîâî¿ ïëàñòèíêè. Ïðîòå 
íàéâèùîþ êóùèñò³ñòþ õàðàêòåðèçóþòüñÿ 
ðîñëèíè M. sinensis, çàâäÿêè ÷îìó éîãî ïðî-
äóêòèâí³ñòü ìîæå êîíêóðóâàòè ç ïîêàçíèêà-
ìè êîíòðîëüíîãî çðàçêà.

Ïðîäóêòèâí³ñòü íàçåìíî¿ ìàñè ì³ñêàíòó-
ñ³â âèçíà÷àëè íà äðóãèé-òðåò³é ð³ê âåãåòàö³¿ 
ðîñëèí (âåðåñåíü 2016–2017 ðð.), âçÿâøè äëÿ 
ðîçðàõóíêó ñåðåäí³ çíà÷åííÿ ïî ê³ëüêîñò³ 
ðîñëèí êîæíîãî âèäó íà 1 ì2  ïëîù³ (ðèñ. 5).

Ðèñ. 4. Ðîñëèíè M. sacchariflorus (4n) ïåðøîãî ðîêó 
âåãåòàö³¿, îòðèìàí³ â óìîâàõ in vitro (ôàçà êóù³ííÿ)

Ðèñ. 3. Ðîñëèíè M. sacchariflorus (2n) ïåðøîãî ðîêó 
âåãåòàö³¿, îòðèìàí³ â óìîâàõ in vitro (ôàçà êóù³ííÿ)

Òàáëèöÿ 1
Ôàçè ðîñòó é ðîçâèòêó ïðåäñòàâíèê³â ðîäó Miscanthus, ðîçìíîæåíèõ (îòðèìàíèõ) â óìîâàõ in vitro 

òà ex vitro (ðèçîìàìè)

Âèä ì³ñêàíòóñó
Ôàçè ðîñòó é ðîçâèòêó, äàòà ± ä³á

â³äðîñòàííÿ êóù³ííÿ âèõ³ä ó òðóáêó ïîÿâà âîëîò³ öâ³ò³ííÿ ïëîäîíîøåííÿ
M. sacchariflorus (2n) 10.04 ± 4 28.05 ± 3 íå íàñòàº íå íàñòàº – –
M. sacchariflorus (4n) 8.04 ± 3 22.05 ± 3 6.07 ± 5 22.07 ± 4 9.08 ± 5 5.09 ± 6
M. sinensis 12.04 ± 5 04.06 ± 4 10.08 ± 5 26.08 ± 6 08.09 ± 6 10.10 ± 7
M. giganteus 15.04 ± 5 06.06 ± 5 26.08 ± 7 16.09 ± 7 10.10 ± 7 íå íàñòàº
M. giganteus (ðîçìíîæåíèé ðèçîìàìè) 15.04 ± 5 04.06 ± 5 25.08 ± 5 14.09 ± 6 7.10 ± 7 íå íàñòàº

â³äðîñòàþòü ó ñåðåäíüîìó íà 7 ä³á øâèäøå). 
Ôàçà êóù³ííÿ â êîíòðîëüíèõ çðàçê³â íàñòàº 
÷åðåç 50–55 ä³á ï³ñëÿ â³äðîñòàííÿ. Òàêèìè æ 
òåìïàìè êóù³ííÿ õàðàêòåðèçóþòüñÿ ðîñëèíè 
M. giganteus, îòðèìàí³ â êóëüòóð³ in vitro. À îò 
ðîñëèíè M. sacchariflorus (2n) òà M. sacchari-
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Íàéïåðñïåêòèâí³øèìè ôîðìàìè äëÿ âè-
êîðèñòàííÿ â á³îåíåðãåòèö³ º M. sinensis òà 
ðîçìíîæåíèé ðèçîìàìè (ex vitro) M. giganteus, 
ïðîäóêòèâí³ñòü çåëåíî¿ ìàñè ÿêèõ ñòàíîâèëà 
6,92 ³ 8,85 êã/ì2 â³äïîâ³äíî, òîä³ ÿê 
M. sacchariflorus (2n) òà M. sacchariflorus (4n) 
äëÿ öüîãî º íåïðèäàòíèìè, àäæå ôîðìóþòü 
ëèøå 0,25 òà 2,05 êã íàçåìíî¿ ìàñè ç 1 ì2.

Ðåçóëüòàòè ïåðåçèì³âë³ ðîñëèíè òðåòüîãî 
ðîêó âåãåòàö³¿ çàñâ³ä÷èëè, ùî ìàéæå âñ³ ðîñ-
ëèíè M. sacchariflorus (2n) âèìåðçëè, ïðîòå 
íàâ³òü ò³ ðîñëèíè, ùî ëèøèëèñü, ó íàñòóïí³ 
ðîêè íå óòâîðèëè ñòåáëà òà æîäíîãî êâ³òêî-
íîñíîãî ïàãîíà.

Ùå îäèí âàæëèâèé ïîêàçíèê – öå âì³ñò 
ñóõî¿ ðå÷îâèíè â ðîñëèí³, ùî º â³äáèòêîì 
æèòòºä³ÿëüíîñò³ ðîñëèííîãî îðãàí³çìó íà 
êîæíîìó åòàï³ éîãî ðîñòó é ðîçâèòêó â êîí-
êðåòíèõ óìîâàõ äîâê³ëëÿ. Âèçíà÷àëè ñóõó 
ìàñó â ðîñëèí òðåòüîãî ðîêó âåãåòàö³¿ (ïî-
÷àòîê æîâòíÿ 2017 ð.), â³äáèðàþ÷è ïî 5 ã ïîä-
ð³áíåíîãî ðîñëèííîãî ìàòåð³àëó êîæíîãî 
âèäó ì³ñêàíòóñó â òðüîõ ïîâòîðíîñòÿõ ³ çà 
äîïîìîãîþ ìàòåìàòèêî-ñòàòèñòè÷íèõ ìåòî-
ä³â àíàë³çóâàëè îòðèìàí³ ðåçóëüòàòè (ðèñ. 6).

Ìàêñèìàëüíó ê³ëüê³ñòü ñóõî¿ ðå÷îâèíè 
â³äçíà÷åíî â ðîñëèíàõ M. giganteus, îòðèìà-
íîãî â óìîâàõ in vitro, òà M. giganteus, ðîç-

Òàáëèöÿ 2
Ìîðôîìåòðè÷íà õàðàêòåðèñòèêà ïðåäñòàâíèê³â ðîäó Miscanthus, ðîçìíîæåíèõ (îòðèìàíèõ) â óìîâàõ in vitro 

òà ex vitro (ðèçîìàìè)
Ñåðåäí³ çíà÷åííÿ ïàðàìåòð³â 
îðãàí³â ðîñëèí 2–3-ãî ðîê³â 

âåãåòàö³¿

Âèä ì³ñêàíòóñó
M. sacchariflorus 

(2n)
M. sacchariflorus 

(4n) M. sinensis M. giganteus M. giganteus
(ðîçìíîæåíèé ðèçîìàìè)

Âèñîòà ðîñëèíè, ñì 43,2 ± 3,0 215,7 ± 6,3 224 ± 5,8 289,3 ± 9,1 380,3 ± 11,1

Ñò
åá

ëà

Ê³ëüê³ñòü ñòåáåë ó êóù³ 5 ± 0,4 24,4 ± 2,7 62,6 ± 4,6 16,3 ± 2,1 36,4 ± 3,2
Âèñîòà, ñì 39,3 ± 3,1 202 ± 9,3 215,3 ± 7,1 267,5 ± 10,8 357,4 ± 14,5
Ä³àìåòð, ìì 6,4 ± 0,4 5,0 ± 0,2 12,5 ± 1,4 14,0 ± 1,6 14,6 ± 1,4
Ê³ëüê³ñòü ì³æâóçë³â, øò. 7,0 ± 0,3 12,1 ± 0,6 14,2 ± 0,9 16,1 ± 1,1 17,0 ± 1,2

Ë
èñ

òê
è Ê³ëüê³ñòü íà ñòåáë³, øò. 7,0 ± 0,4 11,8 ± 0,2 12,4 ± 0,3 15,7 ± 1,4 16,5 ± 1,3

Äîâæèíà, ñì 27,9 ± 3,0 38,2 ± 4,1 45,7 ± 1,7 56,1 ± 2,1 65,7 ± 4,0
Øèðèíà, ñì 1,3 ± 0,3 1,5 ± 0,2 2,3 ± 0,2 2,6 ± 0,3 2,6 ± 0,2
Ïëîùà, ñì 2 27,2 ± 2,2 42,9 ± 2,9 78,8 ± 1,1 109,4 ± 1,9 128,1 ± 2,6

Ñó
öâ

³ò
òÿ

(â
îë

îò
ü) Äîâæèíà, ñì – 26,1 ± 0,4 32,4 ± 1,2 36,7 ± 1,4 38,1 ± 1,5

Øèðèíà, ñì – 14,2 ± 0,6 13,4 ± 0,4 18,9 ± 1,5 19,6 ± 1,3
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Ìàñà ñóöâ³òü (âîëîòü), êã/ì2

Ðèñ. 5. Íàçåìíà ìàñà îðãàí³â ðîñëèí äîñë³äæóâàíèõ âèä³â ì³ñêàíòóñó íà 1 ì2 ïëîù³ 
(ñåðåäíº çà 2016–2017 ðð.)
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ìíîæåíîãî ïîä³ëîì ðèçîì (ex vitro). Ïðîòå é 
â ðîñëèí M. sinensis öåé ïîêàçíèê º äîñèòü 
âèñîêèì – 60% â³ä çàãàëüíî¿ íàçåìíî¿ ìàñè 
ðîñëèí, ùî äàº çìîãó öüîìó âèäó ã³äíî êîí-
êóðóâàòè ç ì³ñêàíòóñîì ã³ãàíòñüêèì.

Âèñíîâêè
Óñòàíîâëåíî ñóòòºâ³ â³äì³ííîñò³ ó ñòðîêàõ 

ïðîõîäæåííÿ îñíîâíèõ ôåíîôàç ð³çíèìè 
âèäàìè ì³ñêàíòóñó. M. sacchariflorus (2n) â 
óìîâàõ Ë³ñîñòåïó Óêðà¿íè ó ôàçó öâ³ò³ííÿ 
íå âñòóïàº, íàòîì³ñòü ó M. sacchariflorus 
(4n) öâ³ò³ííÿ ïî÷èíàºòüñÿ íà ì³ñÿöü ðàí³øå, 
í³æ ó M. sinensis, ùî º ïåðåøêîäîþ äëÿ ïå-
ðåçàïèëåííÿ öèõ âèä³â ó ïðèðîäíüîìó ñåðå äî-
âèù³.

M. giganteus, ðîçìíîæåíèé ðèçîìàìè, çà 
ïåðåâàæíîþ á³ëüø³ñòþ ïîêàçíèê³â (âèñîòà 
òà ä³àìåòð ñòåáëà, ê³ëüê³ñòü ì³æâóçë³â òà 
ëèñòê³â, ïëîùà ëèñòê³â, äîâæèíà òà øèðèíà 
âîëîò³) äîì³íóº íàä óñ³ìà âèäàìè ì³ñêàíòóñó, 
îòðèìàíèìè â êóëüòóð³ in vitro. Ïðîòå ê³ëü-
ê³ñòü ñòåáåë ó êóù³ â ðîñëèí M. sinensis º 
íàéá³ëüøîþ (63 øò.) ³ ìàéæå ó 2–4 ðàçè ïå-
ðåâèùóº ïîêàçíèêè ðîñëèí M. giganteus, 
îòðèìàíèõ ³ç ðèçîì òà â in vitro. Çàâäÿêè 
âèñîê³é êóùèñòîñò³ ðîñëèíè M. sinensis ìî-
æóòü ñêëàñòè ¿ì êîíêóðåíö³þ ÿê ïåðñïåê-
òèâíà ôîðìà äëÿ âèêîðèñòàííÿ â ñåëåêö³¿ òà  
á³îåíåðãåòèö³.

Íàéïåðñïåêòèâí³øèìè ôîðìàìè äëÿ âè-
êîðèñòàííÿ â á³îåíåðãåòèö³ º M. sinensis òà 
ðîçìíîæåíèé ðèçîìàìè (ex vitro) M. giganteus, 
ïðîäóêòèâí³ñòü çåëåíî¿ ìàñè ÿêèõ ñòàíîâèëà 

ïðèáëèçíî 7 ³ 9 êã/ì2 â³äïîâ³äíî, òîä³ ÿê 
M. sacchariflorus (2n) òà M. sacchariflorus (4n) 
äëÿ öüîãî º íåïðèäàòíèìè, àäæå ôîðìóþòü 
ëèøå 0,25 òà 2,05 êã íàçåìíî¿ ìàñè ç 1 ì2.

Ìàêñèìàëüíó ê³ëüê³ñòü ñóõî¿ ðå÷îâèíè 
â³äçíà÷åíî â ðîñëèíàõ M. giganteus, îòðèìà-
íîãî â óìîâàõ in vitro, òà M. giganteus, ðîç-
ìíîæåíîãî ïîä³ëîì ðèçîì (ex vitro) – ïðèá-
ëèçíî 75%. 
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Öåëü. Îöåíèòü ôåíîëîãè÷åñêèå è ìîðôîëîãè÷å-
ñêèå õàðàêòåðèñòèêè ðàñòåíèé ìèñêàíòóñà ãèãàíòñêîãî 
(Miscanthus giganteus J.M.Greef & Deuter ex Hodkinson & 
Renvoize), ìèñêàíòóñà ñàõàðîöâåòíîãî (M. sacchariflorus 
(Maxim) Benth.) è ìèñêàíòóñà êèòàéñêîãî (M. sinensis 
Anderss.), ïîëó÷åííûõ â êóëüòóðå in vitro, è ìèñêàíòóñà ãè-
ãàíòñêîãî, ðàçìíîæåííîãî ðèçîìàìè (ex vitro) äëÿ ïðèâëå-
÷åíèÿ èõ â ñåëåêöèîííûé ïðîöåññ è ñîçäàíèÿ íîâûõ ôîðì 
ìèñêàíòóñà äëÿ èñïîëüçîâàíèÿ â áèîýíåðãåòèêå. Ìåòîäû. 
Â èññëåäîâàíèÿõ èñïîëüçîâàëè ñåìåíà M. sinensis, à òàêæå 
M. sacchariflorus (2n), ðàñòåíèÿ M. sacchariflorus (4n), ââå-
äåíû â êóëüòóðó è ðàçìíîæåíû â óñëîâèÿõ in vitro ïî îá-
ùåïðèíÿòûì ìåòîäèêàì (Ì. Ä. Ìåëüíè÷óê è äð., A. Plazek et 
al.). Ôåíîëîãè÷åñêèå íàá ëþäåíèÿ ïðîâîäèëè ïî ìåòîäèêàì 
Â. À. Çèí÷åíêî, Ì. Â. Ðîèêà, Ä. Á. Ðàõìåòîâà è äð.; ñòàòèñòè-
÷åñêóþ îáðàáîòêó ïîëó÷åííûõ äàííûõ – ïî Ì. À. Øåëà-
ìîâîé è äð. Ðåçóëüòàòû. M. sacchariflorus (2n) â óñëîâèÿõ 
Ëåñîñòåïè Óêðàèíû â ôàçó öâåòåíèÿ íå âñòóïàåò, çàòî ó 
M. sacchariflorus (4n) öâåòåíèå íà÷èíàåòñÿ íà ìåñÿö ðàíü-
øå, ÷åì ó M. sinensis, ÷òî ÿâëÿåòñÿ ïðåïÿòñòâèåì äëÿ ïåðå-
îïûëåíèÿ ýòèõ âèäîâ â åñòåñòâåííîé ñðåäå. M. giganteus, 

ðàçìíîæåííûé ðèçîìàìè, ïî ïîäàâëÿþùèìó áîëüøèí-
ñòâó ïîêàçàòåëåé (âûñîòà è äèàìåòð ñòåáëÿ, êîëè÷åñòâî 
ìåæäîóçëèé è ëèñòüåâ, ïëîùàäü ëèñòüåâ, äëèíà è øèðèíà 
ìåòåëêè) äîìèíèðóåò íàä âñåìè âèäàìè ìèñêàíòóñà, ïî-
ëó÷åííûìè â êóëüòóðå in vitro. Îäíàêî êîëè÷åñòâî ñòåá-
ëåé â êóñòå ó ðàñòåíèé M. sinensis ÿâëÿåòñÿ íàèáîëüøèì 
(63 øò.) è ïî÷òè â 2–4 ðàçà ïðåâûøàåò ïîêàçàòåëè ðàñòå-
íèé M. giganteus, ïîëó÷åííûõ èç ðèçîì è â in vitro. Íàèáî-
ëåå ïåðñïåêòèâíûìè ôîðìàìè äëÿ èñïîëüçîâàíèÿ â áèî-
ýíåðãåòèêå ÿâëÿåòñÿ M. sinensis è ðàçìíîæåííûé ðèçî-
ìàìè (ex vitro) M. giganteus, óðîæàéíîñòü çåëåíîé ìàññû 
êîòîðûõ ñîñòàâëÿëà ïðèìåðíî 7 è 9 êã/ì2 ñîîòâåòñòâåííî, 
òîãäà êàê M. sacchariflorus (2n) è M. sacchariflorus (4n) äëÿ 
ýòîãî íåïðèãîäíû, âåäü ôîðìèðóþò ëèøü 0,25 è 2,05 êã 
íàçåìíîé ìàññû ñ 1 ì2. Âûâîäû. Íà îñíîâå ïîëó÷åííûõ 
äàííûõ óñòàíîâëåíû ïåðñïåêòèâíûå ôîðìû Miscanthus 
äëÿ ïðèâëå÷åíèÿ èõ â ñåëåêöèîííûé ïðîöåññ è ïîëó÷å-
íèÿ íîâûõ ñîðòîâ ñ âûñîêîé ïðîäóêòèâíîñòüþ áèîìàññû 
äëÿ íóæä áèîýíåðãåòèêè.

Êëþ÷åâûå ñëîâà: ìèñêàíòóñ; ìîðôîëîãè÷åñêèå ïîêà-
çàòåëè; ðèçîìû; ôåíîôàçû; áèîýíåðãåòèêà.
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Purpose. Estimate phenological and morphological char-
acteristics of Miscanthus giganteus J. M. Greef & Deuter ex 
Hodkinson & Renvoize, M. sacchariflorus (Maxim) Benth. 
and M. sinensis Anderss., obtained in vitro, and M. giganteus, 
propagated by rhizomimes (ex vitro) to attract them to the 
breeding process and create new forms of miscanthus for 
use in bioenergy. Methods.  Seeds of M. sinensis, as well as 
M. sacchariflorus (2n), M. sacchariflorus (4n), introduced into 
culture and propagated in vitro according to commonly used 
methods (M. D. Melnychuk, A. Plazek et al.) were used in the 
studies. Phenological observations were carried out accord-
ing to the methods of V. V. Zinchenko, M. V. Roik, D. B. Rakh-
metov, and others. Statistical processing of the obtained 
data was carried out according to M. A. Shelamov and ot-
hers. Results. M. sacchariflorus (2n) in the conditions of the 
Forest-Steppe of Ukraine does not enter into the flowering 
phase, whereas in M. sacchariflorus (4n) the flowering phase 
begins a month earlier than M. sinensis, which is an obstacle 
for transpollination of these species in the natural environ-
ment. M. giganteus, reproduced by rhizomes, in overwhelming 

majority of indicators (stem height and diameter, number of 
interstices and leaves, leaf area, length and width of cluster) 
dominate all species of mescanthus obtained in vitro. But 
the number of stems in the bush of M. sinensis is the highest 
(63 pcs.) and is almost 2–4 times higher than those of M. gi-
ganteus, obtained from risomes and in vitro. It has been re-
vealed that the most promising forms for bioenergy use are 
M. sinensis, whose productivity is about 7 kg/m2 of green 
mass and M. giganteus, propagated by rhizomimes (ex vi-
tro), where the mass of the aerial part is almost 9 kg/m2. But    
M. sacchariflorus (2n) and M. sacchariflorus (4n) should not 
be considered as promising species for use in bioenergy pur-
poses, because their performance is very low compared to 
other species and is only 0.25 and 2.05 kg above ground mass 
from 1 m2. Conclusions. On the basis of the obtained data, the 
most promising forms of Miscanthus were established to at-
tract them into the breeding process and to obtain new variet-
ies with high biomass productivity for the needs of bioenergy.

Keywords: miscanthus; morphological indices; rhizomes; 
phenophase; bioenergetics.
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Âñòóï
Âèðîùóâàííÿ áóäü-ÿêèõ ñ³ëüñüêîãîñïî-

äàðñüêèõ êóëüòóð ìàº íà ìåò³ îòðèìàííÿ ¿õ 
âèñîêî¿ ïðîäóêòèâíîñò³ äëÿ çàáåçïå÷åííÿ ïî-
ïèòó íà ïðîäîâîëüñòâî òà ñèðîâèíó äëÿ ïåðå-
ðîáëÿííÿ. Â³äïîâ³äíî â êîíêðåòíîìó âèïàä-
êó âèÿâëåííÿ îñîáëèâîñòåé ðîñòó é ðîçâèòêó 
ñîðãî öóêðîâîãî éîãî ïðîäóêòèâí³ñòü º ³íòåã-
ðîâàíèì ïîêàçíèêîì åôåêòèâíîñò³ äîñë³-
äæóâàíèõ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàí-
íÿ òà îñîáëèâîñòåé âïëèâó ´ðóíòîâî-êë³ìà-
òè÷íèõ óìîâíà íà äîñë³äæóâàí³ ã³áðèäè.

Íà ôîðìóâàííÿ âðîæàéíîñò³ ñîðãî öóêðî-
âîãî ÷èíèòü âïëèâ ñòðóêòóðà éîãî ïîñ³â³â. 
Ïðè÷îìó îïòèìàëüíèì ðîçì³ùåííÿì ðîñëèí 
ó ïðîñòîð³ ââàæàºòüñÿ òàêå, ùî çàáåçïå÷óº 
ðåàë³çàö³þ ¿õ ìàêñèìàëüíî¿ á³îëîã³÷íî¿ òà 
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Îñîáëèâîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ 
ã³áðèä³â ñîðãî öóêðîâîãî çàëåæíî â³ä âïëèâó 
àãðîòåõí³÷íèõ ôàêòîð³â: øèðèíè ì³æðÿäü, 
ãóñòîòè ïîñ³â³â òà îáðîáêè ðåãóëÿòîðîì ðîñòó
Ë. ². Ñòîðîæèê*, Î. Â. Ìóçèêà

²íñòèòóò á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â ÍÀÀÍ Óêðà¿íè, âóë. Êë³í³÷íà, 25, ì. Êè¿â, 03110, Óêðà¿íà, 
*e-mail: larisastorozhyk1501@gmail.com

Ìåòà. Âèÿâèòè îñîáëèâîñò³ ðîñòó é ðîçâèòêó ðîñëèí òà ôîðìóâàííÿ ïðîäóêòèâíîñò³ ã³áðèä³â ñîðãî öóêðîâîãî çà 
ð³çíî¿ øèðèíè ì³æðÿäü, ãóñòîòè ïîñ³â³â òà çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó Âèìïåë 2 ó çîí³ Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. 
Ó äîñë³äæåíí³ âèñ³âàëè ã³áðèäè ñîðãî ‘Äîâ³ñòà’ òà ‘Ãóë³âåð’. Øèðèíà ì³æðÿäü ñòàíîâèëà 45 òà 70 ñì çà ãóñòîòè ðîñëèí ó 
ïîñ³âàõ 150, 200 òà 250 òèñ. øò./ãà. Ïðîâîäèëè äîïîñ³âíó îáðîáêó íàñ³ííÿ ñîðãî ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò)
òà ïîçàêîðåíåâî éîãî çàñòîñîâóâàëè ó ôàç³ êóùåííÿ (0,5 ë/ãà) êóëüòóðè. Ðåçóëüòàòè. Óñòàíîâëåíî, ùî ã³áðèä ‘Äîâ³ñòà’ 
ìàº çíà÷íèé ïîòåíö³àë ïðîäóêòèâíîñò³ çàâäÿêè òðèâàë³øîìó âåãåòàö³éíîìó ïåð³îäó. Çîêðåìà, ó ñåðåäíüîìó ïî 
äîñë³äó çà ð³çíî¿ øèðèíè ì³æðÿäü òà ãóñòîòè ñòîÿííÿ ðîñëèí çà âðîæàéí³ñòþ â³í ïåðåâèùóâàâ ã³áðèä ‘Ãóë³âåð’ íà 
3,6 ò/ãà. Ó âàð³àíò³ çàñòîñóâàííÿ ñòèìóëÿòîðà ðîñòó Âèìïåë 2 çà øèðèíè ì³æðÿäü 45 ñì òà çì³íè íîðì âèñ³âó â³ä 150 äî 
250 òèñ. øò./ãà îòðèìàëè ïðèð³ñò óðîæàþ íà ð³âí³ 7,3–13,0 ò/ãà. Àíàëîã³÷í³ âàð³àíòè äîñë³äó çà øèðèíè ì³æðÿäü 70 ñì 
çàáåçïå÷èëè çá³ð âåãåòàòèâíî¿ ìàñè ñîðãî öóêðîâîãî íà 6,7–12,6 ò/ãà á³ëüøå êîíòðîëüíèõ âàð³àíò³â. Ñòèìóëÿòîð ðîñòó 
Âèìïåë 2 çá³ëüøóâàâ íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè â ã³áðèäà ‘Äîâ³ñòà’ çà øèðèíè ì³æðÿäü 45 ñì òà ð³çíèõ íîðì âèñ³âó 
íà 1,3–4,3 ò/ãà, òîä³ ÿê çà øèðèíè ì³æðÿäü 70 ñì – íà 1,2–3,5 ò/ãà. Ó ã³áðèäà ‘Ãóë³âåð’ â àíàëîã³÷íèõ âàð³àíòàõ äîñë³äó 
îòðèìàíî ïðèð³ñò ñóõî¿ ðå÷îâèíè íà ð³âí³ 1,7–3,9 ò/ãà, à çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó çàáåçïå÷èëî çá³ð ñóõî¿ ðå-
÷îâèíè íà 1,3–3,0 ò/ãà á³ëüøå êîíòðîëüíèõ âàð³àíò³â. Óì³ñò çàãàëüíèõ öóêð³â ó âàð³àíòàõ äîñë³äó ìàâ òåíäåíö³éíèé 
õàðàêòåð. Çàñòîñóâàííÿ îáðîáêè íàñ³ííÿ ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) ç ïîäàëüøèì ïîçàêîðåíåâèì âèêî-
ðèñòàííÿì ó ôàç³ êóùåííÿ (0,5 ë/ãà) ï³äâèùèëî âì³ñò çàãàëüíèõ öóêð³â íà 0,15%, ùî, ïðîòå, áóëî â ìåæàõ ïîõèáêè 
äîñë³äó. Âèñíîâêè. Íàéâèùó âðîæàéí³ñòü çåëåíî¿ ìàñè çà ãóñòîòè 250 òèñ. ðîñëèí íà ãåêòàð³ òà çàñòîñóâàííÿ ñòèìó-
ëÿòîðà ðîñòó Âèìïåë 2 çàáåçïå÷èâ ã³áðèä ‘Äîâ³ñòà’ – 98,8 ò/ãà, ùî íà 5,3 ò/ãà á³ëüøå, í³æ ó ã³áðèäà ‘Ãóë³âåð’ çà øèðèíè 
ì³æðÿäü 45 ñì. Ó ôàç³ ô³ç³îëîã³÷íî¿ ñòèãëîñò³ çåðíà âì³ñò çàãàëüíèõ öóêð³â ó ñòåáëàõ ñîðãî öóêðîâîãî â ñåðåäíüîìó 
ïî äîñë³äó áóâ íà ð³âí³ 15,0%, çîêðåìà â ã³áðèäà ‘Äîâ³ñòà’ – 15,4%, ‘Ãóë³âåð’ – 14,7%.

Êëþ÷îâ³ ñëîâà: ñîðãî öóêðîâå; ã³áðèäè; ñòèìóëÿòîð ðîñòó ðîñëèí; âðîæàéí³ñòü òà ÿê³ñí³ ïîêàçíèêè; ïîãîäí³ óìîâè 
âåãåòàö³éíîãî ïåð³îäó.
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ãîñïîäàðñüêî¿ ïðîäóêòèâíîñò³. Àäæå ñòðóê-
òóðà àãðîô³òîöåíîçó ôîðìóºòüñÿ íå ò³ëüêè 
çà ðàõóíîê ïåâíèõ ìîðôîëîã³÷íèõ îçíàê äîñ-
ë³äæóâàíèõ ã³áðèä³â, à é ðîçòàøóâàííÿ ðîñ-
ëèí ó ïðîñòîð³ òà îñîáëèâîñòåé ¿õ àäàïòàö³¿ 
äî óìîâ âèðîùóâàííÿ òà, â³äïîâ³äíî, ïðèñòî-
ñóâàííÿ ñòðóêòóðíèõ åëåìåíò³â [1, 10]. 

Âîäíî÷àñ, âèñîêèé ð³âåíü ïðîäóêòèâíîñò³ 
ðîñëèí ñîðãî ìîæíà çàáåçïå÷èòè çàâäÿêè íå 
ò³ëüêè îïòèì³çàö³¿ ïîñ³â³â ñòîñîâíî øèðèíè 
ì³æðÿäü òà îïòèìàëüíîãî âèáîðó ê³ëüêîñò³ 
ðîñëèí íà îäèíèöþ ïëîù³. Ñóòòºâèé âïëèâ 
÷èíèòü ïðàâèëüíèé âèá³ð ñîðòó ÷è ã³áðèäà 
â³äïîâ³äíî äî ïîãîäíèõ óìîâ çîíè âèðîùó-
âàííÿ òà çàáåçïå÷åííÿ äëÿ ðîñëèí îïòèìàëü-
íèõ óìîâ ðîñòó é ðîçâèòêó çàâäÿêè óíèê-
íåííþ äåô³öèòó ÷èííèê³â æèâëåííÿ â êðè-
òè÷í³ ïåð³îäè çà ïîòðåáîþ ó âîëîç³, ñóì³ 
òåìïåðàòóð òà ïîæèâíèõ ðå÷îâèí [11].

Â³äïîâ³äíî ô³ç³îëîã³÷íî îïòèìàëüíà ê³ëü-
ê³ñòü îïàä³â òà ñóìà àêòèâíèõ òåìïåðàòóð ó 
ïåð³îäè àêòèâíîãî ðîñòó é ðîçâèòêó ñïðèÿº 
ôîðìóâàííþ äîñòàòíüî ðîçâèíóòèõ ðîñëèí 
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òà íàêîïè÷åííþ âåëèêî¿ ê³ëüêîñò³ âåãåòà-
òèâíî¿ ìàñè.

Ç àãðîòåõí³÷íîãî ïîãëÿäó êîðåãóâàííÿ 
òðèâàëîñò³ âåãåòàö³éíîãî ïåð³îäó çàãàëîì òà 
ïðîõîäæåííÿ îêðåìèõ ôåíîôàç ðîñòó é ðîç-
âèòêó ðîñëèí ìîæëèâà çà ðàõóíîê äîäàòêî-
âîãî çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó ðîñëèí. 
Ïðàâèëüíèé âèá³ð ðåãóëÿòîð³â òà â÷àñíå ¿õ 
çàñòîñóâàííÿ ñïðèÿº ïðèøâèäøåííþ àáî æ 
ïîäîâæåííþ òðèâàëîñò³ äåÿêèõ åòàï³â ðîñòó 
é ðîçâèòêó. Â³äïîâ³äíî çàâäÿêè òàêèì àãðî-
òåõí³÷íèì çàõîäàì ìîæíà óíèêíóòè ñòðåñó 
ðîñëèí â³ä íåñòà÷³ ÷èííèê³â æèòòÿ â êðè-
òè÷í³ åòàïè îíòîãåíåçó [12]. 

Îá´ðóíòîâàíèé âèá³ð ã³áðèä³â ñîðãî öóêðî-
âîãî òà åëåìåíò³â òåõíîëîã³¿ éîãî âèðîùó-
âàííÿ äàº çìîãó îòðèìàòè âèñîêèé ð³âåíü 
ïðîäóêòèâíîñò³ òà çàáåçïå÷èòè åôåêòèâí³ñòü 
³ àäàïòèâí³ñòü òåõíîëîã³é âèðîùóâàííÿ äî 
ñó÷àñíèõ óìîâ çì³í êë³ìàòó òà îñîáëèâîñòåé 
àãðàðíîãî âèðîáíèöòâà.

Ìåòà äîñë³äæåííÿ – âèÿâèòè îñîáëèâîñò³ 
ðîñòó é ðîçâèòêó ðîñëèí òà ôîðìóâàííÿ ïðî-
äóêòèâíîñò³ ã³áðèä³â ñîðãî öóêðîâîãî çà ð³ç-
íî¿ øèðèíè ì³æðÿäü, ãóñòîòè ïîñ³â³â òà çàñ-
òîñóâàííÿ ðåãóëÿòîðà ðîñòó Âèìïåë 2 ó çîí³ 
Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ïðîâîäè-

ëè âïðîäîâæ 2016–2018 ðð. â óìîâàõ Á³ëî-
öåðê³âñüêî¿ äîñë³äíî-ñåëåêö³éíî¿ ñòàíö³¿ ²íñ-
òèòóòó á³îåíåðãåòè÷íèõ êóëüòóð ³ öóêðîâèõ 
áóðÿê³â ÍÀÀÍ Óêðà¿íè, ùî íàëåæèòü äî 
çîíè íåñò³éêîãî çâîëîæåííÿ Ïðàâîáåðåæíî-
ãî Ë³ñîñòåïó Óêðà¿íè.

¥ðóíò äîñë³äíî¿ ä³ëÿíêè – ÷îðíîçåì òèïî-
âèé ãëèáîêèé ìàëîãóìóñíèé êðóïíîïèëóâà-
òî-ñåðåäíüîñóãëèíêîâîãî ãðàíóëîìåòðè÷íîãî 
ñêëàäó. Â îðíîìó øàð³ (0–30 ñì) ì³ñòèòüñÿ: 
ãóìóñó – 3,5%, çàãàëüíîãî àçîòó – 0,31%; ã³ä-
ðîë³òè÷íà êèñëîòí³ñòü – 2,41 ìã-åêâ; ëåãêî-
ã³äðîë³çîâàíîãî àçîòó (N) – 13,4, Ð

2
Î

5
 – 27,6, 

Ê
2
Î – 9,8 ìã íà 100 ã ´ðóíòó. Ñòóï³íü íàñè-

÷åíîñò³ îñíîâàìè – 90%.
Ïîãîäí³ óìîâè ðîê³â äîñë³äæåíü áóëè äî-

âîë³ êîíòðàñòíèìè. Çîêðåìà, ó 2016 ð. ó êâ³ò-
í³, òðàâí³, ÷åðâí³, ëèïí³, ñåðïí³ é âåðåñí³ âè-
ïàëî  59,4; 95,2; 37,7; 24,5; 22,3 ³ 4,6 ìì îïà-
ä³â, àáî 126, 207, 52, 29, 37 ³ 13% äî ñåðåäíüî-
áàãàòîð³÷íîãî ïîêàçíèêà â³äïîâ³äíî. À îò 
2017 ð³ê âèÿâèâñÿ íàéïîñóøëèâ³øèì: çà àíà-
ëîã³÷í³ ì³ñÿö³ âèïàëî 25,8; 32,7; 28,8; 62,2; 
3,9 ³ 7,0 ìì, àáî 55, 71, 39, 73, 7 ³ 20% äî 
ñåðåäíüî áàãàòîð³÷íî¿ íîðìè. Êð³ì òîãî, òåì-
ïåðàòóðà ïîâ³òðÿ âïðîäîâæ öüîãî ïåð³îäó íà 
0,1–3,4 °Ñ ïåðåâèùóâàëà ñåðåäí³ áàãàòîð³÷í³ 
äàí³. Ê³ëüê³ñòü îïàä³â çà âåãåòàö³éíèé ïåð³îä 

2018 ð. ñòàíîâèëà 286,4 ìì, çà ñ³ëüñüêîãîñïî-
äàðñüêèé ð³ê – 546,6 ìì, àáî 83 ³ 97%, à òåì-
ïåðàòóðà ì³ñÿö³â âåãåòàö³éíîãî ïåð³îäó íà 
1,5–4,5 °Ñ ïåðåâèùóâàëà ñåðåäí³ áàãàòîð³÷í³.

Çàãàëîì ïîãîäíî-êë³ìàòè÷í³ óìîâè áóëè 
òèïîâèìè äëÿ çîíè íåñò³éêîãî çâîëîæåííÿ 
Öåíòðàëüíîãî Ë³ñîñòåïó Óêðà¿íè òà äàâàëè 
çìîãó îòðèìàòè äîñòàòí³é ð³âåíü ïðîäóêòèâ-
íîñò³ ñîðãî öóêðîâîãî.

×îòèðèôàêòîðíèé ïîëüîâèé äîñë³ä çàêëàäà-
ëè çà òàêîþ ñõåìîþ: ôàêòîð À – ã³áðèä: ‘Äîâ³-
ñòà’ ³ ‘Ãóë³âåð’; ôàêòîð Á – øèðèíà ì³æðÿäü: 
45 ³ 70 ñì; ôàêòîð Â – ãóñòîòà ðîñëèí: 150, 
200 òà 250 òèñ. øò./ãà; ôàêòîð Ã – îáðîáêà 
ñòèìóëÿòîðîì ðîñòó: êîíòðîëü – íàñ³ííÿ îá-
ðîáëÿëè âîäîþ; îáðîáêà íàñ³ííÿ ñòèìóëÿòî-
ðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå 
çàñòîñóâàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà).

Ïëîùà ïîñ³ âíî¿ ä³ëÿíêè – 50 ì2, îáë³êîâî¿ 
– 25 ì2. Ðîçì³ùåííÿ ä³ëÿíîê – ðåíäîì³çîâàíå, 
ïîâòîðí³ñòü – ÷îòèðèðàçîâà.

Ðåãóëÿòîðîì ðîñòó Âèìïåë 2 íàñ³ííÿ ñîðãî 
öóêðîâîãî îáðîáëÿëè áåçïîñåðåäíüî ïåðåä 
ñ³âáîþ.

Óðîæàéí³ñòü îáë³êîâóâàëè øëÿõîì çâà-
æóâàííÿ çåëåíî¿ ìàñè ç êîæíî¿ ä³ëÿíêè ç 
íàñòóïíèì ïåðåðàõóíêîì ¿¿ íà ãåêòàð [13].

Óì³ñò ñóõî¿ ðå÷îâèíè âèçíà÷àëè øëÿõîì 
âèñóøóâàííÿ äî àáñîëþòíî ñóõî¿ ìàñè â ñó-
øèëüí³é øàô³ çà òåìïåðàòóðè 100–105 °Ñ 
ïðîòÿãîì 4–6 ãîäèí.

Âóãëåâîäíèé ñêëàäíèê ñîêó ñòåáåë öóêðî-
âîãî ñîðãî âèçíà÷àëè ó ôàçàõ âèêèäàííÿ âî-
ëîò³, ðîñòó çåðí³âêè òà âîñêîâî¿ ñòèãëîñò³ çà 
ìåòîäîì Ëþôà–Øîîðëÿ [4].

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³-
äæåíü ïðîâîäèëè ìåòîäîì äèñïåðñ³éíîãî àíà-
ë³çó ç âèêîðèñòàííÿì êîìï’þòåðíîãî ïðîãðàì-
íîãî çàáåçïå÷åííÿ Excel, Statistica 6.0 [14].

Ðåçóëüòàòè äîñë³äæåíü
Óðîæàéí³ñòü á³îìàñè ðîñëèí ñîðãî öóêðî-

âîãî âèçíà÷àºòüñÿ îïòèìàëüíèì ñï³ââ³äíî-
øåííÿì ³íäèâ³äóàëüíî¿ ïðîäóêòèâíîñò³ ðîñ-
ëèí òà ¿õ ê³ëüêîñò³ íà îäèíèö³ ïëîù³. Ó âèç-
íà÷åíí³ îïòèìàëüíî¿ ïëîù³ æèâëåííÿ ðîñ-
ëèí êóëüòóðè, êð³ì ãóñòîòè ¿õ ñòîÿííÿ, âå-
ëèêå çíà÷åííÿ ìàþòü á³îëîã³÷í³ îñîáëèâîñò³ 
ã³áðèäà. Äîñë³äæóâàí³ ã³áðèäè íàëåæàòü äî 
ð³çíèõ ãðóï ñòèãëîñò³, òîìó ïîð³âíþâàòè ¿õ 
ì³æ ñîáîþ íåäîö³ëüíî, à îò âçàºìîä³ÿ ¿õ ³ç 
´ðóíòîâî-êë³ìàòè÷íèìè óìîâàìè ðåã³îíó òà 
äîñë³äæóâàíèìè åëåìåíòàìè òåõíîëîã³¿ âè-
ðîùóâàííÿ â³äáóâàëàñÿ ïî-ð³çíîìó. 

Çîêðåìà, ã³áðèä ‘Ãóë³âåð’ º ñåðåäíüîðàí-
í³ì, ³ç òðèâàë³ñòþ âåãåòàö³éíîãî ïåð³îäó 96–
110 ä³á äî âîñêîâî¿ ñòèãëîñò³ òà 106–116 ä³á 
äî ïîâíî¿ ñòèãëîñò³ çåðíà; ‘Äîâ³ñòà’ – ñåðåä-
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íüîï³çí³é, ³ç òðèâàë³ñòþ âåãåòàö³¿ 120–130 
òà 130–140 ä³á â³äïîâ³äíî.

Ïîêàçíèêè âðîæàéíîñò³ á³îìàñè ã³áðèä³â 
ñîðãî öóêðîâîãî çàëåæíî â³ä âïëèâó òàêèõ 
àãðîòåõí³÷íèõ ÷èííèê³â ÿê øèðèíà ì³æ-
ðÿäü, ãóñòîòà ïîñ³â³â òà îáðîáêà íàñ³ííÿ ðå-
ãóëÿòîðîì ðîñòó íàâåäåíî â òàáëèö³ 1.

Çà ð³çíî¿ øèðèíè ì³æðÿäü òà ãóñòîòè ñòî-
ÿííÿ ðîñëèí ã³áðèä ‘Ãóë³âåð’ äåùî ïîñòóïà-
ºòüñÿ ‘Äîâ³ñòà’ çà ïîêàçíèêàìè âðîæàéíîñò³. 
Çîêðåìà, ã³áðèä ‘Äîâ³ñòà’ çà âðîæàéí³ñòþ 
ïåðåâèùóº â ñåðåäíüîìó ïî äîñë³äó íà 3,6 ò/ãà 
ã³áðèä ‘Ãóë³âåð’. Óðîæàéí³ñòü îêðåìî âçÿòèõ 
ã³áðèä³â – öå ê³ëüê³ñíå âèðàæåííÿ ¿õí³õ ãå-
íåòè÷íèõ îñîáëèâîñòåé ó ïåâíèõ ´ðóíòîâî-
êë³ìàòè÷íèõ óìîâàõ. Ã³áðèä ‘Äîâ³ñòà’ ìàº 
á³ëüøèé ïîòåíö³àë ï³äâèùåííÿ ïðîäóêòèâ-
íîñò³ çàâäÿêè òðèâàë³øîìó âåãåòàö³éíîãî 
ïåð³îäó. Çà ñïðèÿòëèâèõ óìîâ âèðîùóâàííÿ 
ïðîòÿãîì âåãåòàö³éíîãî ïåð³îäó ðîñëèíè 
ñîðãî öóêðîâîãî áóëè äîáðå ïðèñòîñîâàíèìè 
äî ïîãîäíèõ óìîâ çîíè Ë³ñîñòåïó, à â³äïîâ³ä-
íå ðîçì³ùåííÿ ïî ïëîù³ ñïðèÿëî ë³ïø³é ä³-
ÿëüíîñò³ ¿õ àñèì³ëÿö³éíî¿ ïîâåðõí³.

Àíàë³ç ïîêàçíèê³â ôîðìóâàííÿ äîñë³äæó-
âàíèìè ã³áðèäàìè á³îìàñè â ö³ëîìó ïî ðîêàõ 
äîñë³äæåíü ñâ³ä÷èòü, ùî íàéìåíø ïðîäóê-
òèâíèì áóâ 2017 ð³ê. ² öüîìó º çàêîíîì³ðíå 
ïîÿñíåííÿ, àäæå çà âåãåòàö³éíèé ïåð³îä âè-

ïàëî ëèøå 251 ìì îïàä³â, çà áàãàòîð³÷íèõ 
çíà÷åíü ó 379 ìì. Ó ïîºäíàí³ ç íåñòà÷åþ îïà-
ä³â ó 2016 ð., ùî íå äàëî çìîãó â³äíîâèòèñÿ 
çàïàñàì ´ðóíòîâî¿ âîëîãè íà íàëåæíîìó ð³â-
í³, òà âèñîêèìè ñåðåäíüîäîáîâèìè òåìïåðà-
òóðàìè ïîâ³òðÿ ó 2017 ð., ð³âåíü ïðîäóêòèâ-
íîñò³ íàâ³òü äîâîë³ ñò³éêèõ äî çàñóøëèâèõ 
óìîâ ñîðãîâèõ êóëüòóð çíèçèâñÿ äî 51,1 ò/ãà 
â ñåðåäíüîìó ïî äîñë³äó, à çà ã³áðèäàìè ñòà-
íîâèâ 52,6 òà 49,5 ò/ãà â³äïîâ³äíî.

Çà âèðîùóâàííÿ ñîðãî öóêðîâîãî ³ç øèðè-
íîþ ì³æðÿäü 45 òà 70 ñì ³ íîðìîþ âèñ³âó 
150 òèñ. øò./ãà áóëî îòðèìàíî ì³í³ìàëüí³ ïî-
êàçíèêè âðîæàéíîñò³ á³îìàñè â äîñë³ä³ – 
47,0–69,1 ò/ãà. Öå çóìîâëåíî íå ò³ëüêè îñî-
áëèâîñòÿìè ôîðìóâàííÿ îïòè÷íî¿ ñòðóêòóðè 
ïîñ³â³â, à é âèñîêèì ð³âíåì ïîâòîðíîãî 
çàáóð’ÿíåííÿ çà ïåðåðàõîâàíèõ ãóñòîò. Çîêðå-
ìà, íà ðàíí³õ åòàïàõ ðîñòó é ðîçâèòêó (ôàçà 
êóùåííÿ), êîëè ðîñëèíè ñîðãî öóêðîâîãî ðîñ-
òóòü ïîâ³ëüíî òà íå çäàòí³ ôîðìóâàòè çíà÷íó 
ïëîùó ëèñòêîâî¿ ïîâåðõí³, ì³êðîêë³ìàò ïîëÿ 
ïîðóøóºòüñÿ é â³äáóâàºòüñÿ çíà÷íå âèïàðî-
âóâàííÿ äîñòóïíî¿ âîëîãè ç ïîâåðõí³ ïîëÿ. Ó 
öåé ÷àñ áóð’ÿíè ùå ìîæíà êîíòðîëþâàòè ÿê 
ì³æðÿäíèìè ðèõëåííÿìè, òàê ³ çàñòîñóâàí-
íÿì ãåðá³öèä³â. Ó ôàç³ âèõîäó â òðóáêó ðîñ-
ëèíè ñîðãî äîñÿãàþòü âèñîòè 90–105 ñì, à 
òîìó ì³æðÿäí³ ðèõëåííÿ òà âíåñåííÿ ãåðá³-

Òàáëèöÿ 1
Óðîæàéí³ñòü á³îìàñè ã³áðèä³â ñîðãî öóêðîâîãî çàëåæíî â³ä øèðèíè ì³æðÿäü, ãóñòîòè ðîñëèí

òà îáðîáêè ðåãóëÿòîðîì ðîñòó, ò/ãà (2016–2018 ðð.)
Ã³áðèä 

(ôàêòîð À)
Øèðèíà ì³æðÿäü, 

ñì (ôàêòîð Á)
Ãóñòîòà ðîñëèí,

òèñ. øò./ãà (ôàêòîð Â)
Îáðîáêà ðåãóëÿòîðîì ðîñòó 

(ôàêòîð Ã)
Ð³ê

2016 2017 2018 ñåðåäíº

‘Äîâ³ñòà’

45

150 Êîíòðîëü 52,5 40,8 70,1 54,5
Âèìïåë 2 59,4 46,3 80,1 61,9

200 Êîíòðîëü 61,5 48,2 83,3 64,3
Âèìïåë 2 70,9 57,2 95,8 74,6

250 Êîíòðîëü 77,6 62,5 108,6 82,9
Âèìïåë 2 95,9 72,6 128,0 98,8

70

150 Êîíòðîëü 47,6 37,5 63,7 49,6
Âèìïåë 2 54,4 43,5 72,7 56,9

200 Êîíòðîëü 56,9 44,7 76,5 59,4
Âèìïåë 2 65,9 51,4 87,6 68,3

250
Êîíòðîëü 73,0 57,5 98,4 76,3
Âèìïåë 2 84,8 69,5 115,2 89,8

‘Ãóë³âåð’

45

150 Êîíòðîëü 46,9 37,6 64,0 49,5
Âèìïåë 2 54,0 42,9 73,5 56,8

200 Êîíòðîëü 58,0 46,3 78,9 61,1
Âèìïåë 2 67,9 53,0 91,8 70,9

250 Êîíòðîëü 77,5 60,1 103,8 80,5
Âèìïåë 2 89,0 68,6 122,9 93,5

70

150 Êîíòðîëü 45,4 34,8 60,7 47,0
Âèìïåë 2 51,7 40,0 69,4 53,7

200 Êîíòðîëü 53,8 42,3 73,2 56,4
Âèìïåë 2 62,7 48,6 84,3 65,2

250 Êîíòðîëü 69,7 55,6 94,7 73,3
Âèìïåë 2 82,6 63,9 111,1 85,9

Í²Ð
0,05

0,9 0,5 1,2 1,0
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Ðîñëèííèöòâî

öèä³â çà â³äñóòíîñò³ ñïåö³àëüíèõ îïðèñêóâà-
÷³â äëÿ âèñîêîðîñëèõ êóëüòóð íåìîæëèâå áåç 
ïîøêîäæåííÿ êóëüòóðíèõ ðîñëèí. 

Êð³ì òîãî, ïðîáëåìà êàðäèíàëüíî¿ çì³íè 
ñòðóêòóðíèõ ïàðàìåòð³â ïîñ³â³â ñîðãî çåðíî-
âîãî çà çì³íè ãóñòîòè ðîñëèí íà îäèíèöþ 
ïëîù³ ïîâ’ÿçàíà ùå é ³ç òèì, ùî íà â³äì³íó 
â³ä, ñêàæ³ìî, çåðíîâîãî ñîðãî ðîñëèíè öóê-
ðîâîãî ìàþòü ìåíøó êóùèñò³ñòü. Çîêðåìà, 
çàãàëîì êóùèñò³ñòü äîñë³äæóâàíèõ ã³áðèä³â 
ñîðãî çåðíîâîãî áóëà íà ð³âí³ 1,2–1,8 ñòåáåë 
íà ðîñëèíó, òîä³ ÿê ã³áðèäè çåðíîâîãî ñîðãî 
ôîðìóþòü ó ñåðåäíüîìó 3–4 øò. À îòæå, çà 
ìåíøî¿ ãóñòîòè ïîñ³â³â ðîñëèíè öóêðîâîãî 
ñîðãî íåçäàòí³ êîìïåíñóâàòè âòðàòè îïòè÷-
íî¿ ù³ëüíîñò³ ³íøèìè åëåìåíòàìè ñòðóêòó-
ðè àíàëîã³÷íî çåðíîâîìó ñîðãî àáî ³íøèì 
çëàêîâèì êóëüòóðàì.

Â³äïîâ³äíî â îïòè÷íî íåù³ëüíèõ ïîñ³âàõ 
ñîðãî öóêðîâîãî ñïîñòåð³ãàºòüñÿ â³äðîñòàííÿ 
ïîâòîðíî¿ õâèë³ áóð’ÿí³â òà ³íòåíñèô³êàö³ÿ 
ðîñòó âèñîêîðîñëèõ âèä³â, ùî îìèíóëè çíè-
ùåííÿ â ïðîöåñ³ ïðîâåäåííÿ çàõîä³â çàõèñòó. 
Ôîðìóâàííÿ íàâ³òü äåê³ëüêîõ ðîñëèí âèñî-
êîðîñëèõ âèä³â áóð’ÿí³â íà ìåòð êâàäðàòíèé 
ïëîù³ ìîæå ñóòòºâî çìåíøèòè íàäõîäæåííÿ 
ñîíÿ÷íî¿ åíåðã³¿ äî ôîòîñèíòåòè÷íîãî àïà ðà-
òó êóëüòóðíèõ ðîñëèí ñîðãî öóêðîâîãî. 

Ó âàð³àíòàõ îáðîáêè íàñ³ííÿ êóëüòóðè 
ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïî-
çàêîðåíåâå çàñòîñóâàííÿ ó ôàç³ êóùåííÿ 
(0,5 ë/ãà) áóëî îòðèìàíî ïðèð³ñò ïðîäóêòèâ-

íîñò³ ðîñëèí. Çîêðåìà, ó ã³áðèäà ‘Äîâ³ñòà’ 
ð³çíèöÿ ç êîíòðîëüíèìè âàð³àíòàìè áåç îá-
ðîáêè çà ð³çíèõ íîðì âèñ³âó òà øèðèí³ ì³æ-
ðÿäü 45 ñì áóëà 7,4–15,9 ò/ãà, à çà øèðèíè 
ì³æðÿäü 70 ñì – 7,3–13,5 ò/ãà â³äïîâ³äíî. 

Çà àíàëîã³ºþ ç âèùåîïèñàíèì ã³áðèäîì ðå-
àêö³ÿ ðîñëèí ñîðãî öóêðîâîãî ‘Ãóë³âåð’ íà çà-
ñòîñóâàííÿ ïðåïàðàòó Âèìïåë 2 áóëà ïîä³áíîþ. 
Çîêðåìà, çà îáðîáêè íàñ³ííÿ ñòèìóëÿòîðîì 
ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå çàñòî-
ñóâàííÿ â ôàçó êóùåííÿ (0,5 ë/ãà) çà øèðèíè 
ì³æðÿäü 45 ñì òà çì³íè íîðì âèñ³âó â³ä 150 äî 
250 òèñ. øò./ãà îòðèìàëè ïðèð³ñò âðîæàþ íà 
ð³âí³ 7,3–13,0 ò/ãà, à àíàëîã³÷í³ âàð³àíòè äîñ-
ë³äó çà øèðèíè ì³æðÿäü 70 ñì çàáåçïå÷èëè 
çá³ð âåãåòàòèâíî¿ ìàñè ñîðãî öóêðîâîãî íà 6,7–
12,6 ò/ãà âèùå êîíòðîëüíèõ âàð³àíò³â.

Çà äîïîìîãîþ äèñïåðñ³éíîãî àíàë³çó ìîæíà 
ïîâíîþ ì³ðîþ îö³íèòè íå ò³ëüêè äîñòîâ³ðí³ñòü 
îòðèìàíèõ â³äõèëåíü, à é âèçíà÷èòè ÷àñòêè 
âïëèâó ôàêòîð³â íà äîñë³äæóâàí³ ïîêàçíèêè. 
Âëàñíå ÷àñòêè ôàêòîð³â äàþòü çìîãó âèçíà÷è-
òè ä³ºâ³ñòü òîãî ÷è ³íøîãî àãðîçàõîäó ïîð³âíÿ-
íî ç ³íøèìè, ùî º âàæëèâî ç ïîãëÿäó ðîçóì³í-
íÿ ³ñòîòíîñò³ âïëèâó åëåìåíò³â äîñë³äó. 

Óñòàíîâëåíî, ùî íàéä³ºâ³øèì ôàêòîðîì 
ôîðìóâàííÿ ïðîäóêòèâíîñò³ á³îìàñè ñîðãî º 
ãóñòîòà ïîñ³â³â (32%), ùî óçãîäæóºòüñÿ ç äà-
íèìè ùîäî ð³âíÿ êóùåííÿ òà âòîðèííî¿ õâè-
ë³ çàáóð’ÿíåííÿ ïîñ³â³â. 

Ðåãóëÿòîð ðîñòó äîâîë³ äîáðå ñòèìóëþº 
ðîñëèíè òà äàº çìîãó îìèíóòè â ïðîöåñ³ ñâî-

Ðèñ. 1. ×àñòêà âïëèâó ôàêòîð³â íà ôîðìóâàííÿ âðîæàéíîñò³ á³îìàñè ñîðãî öóêðîâîãî 
(çà äàíèìè 2016–2018 ðð.)
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ãî ðîñòó é ðîçâèòêó íåñòà÷³ ÷èííèê³â æèâëåí-
íÿ â êðèòè÷í³ ïåð³îäè îíòîãåíåçó [10]. Çîê-
ðåìà, çàñòîñóâàííÿ îáðîáêè íàñ³ííÿ ñîðãî 
ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïî-
çàêîðåíåâå çàñòîñóâàííÿ ó ôàç³ êóùåííÿ 
(0,5 ë/ãà) çàáåçïå÷óº âïëèâ íà ôîðìóâàííÿ 
âðîæàþ íà ð³âí³ 19%.

Íåçâàæàþ÷è íà òå, ùî ã³áðèäè ‘Äîâ³ñòà’ òà 
‘Ãóë³âåð’ ñåëåêö³¿ îäí³º¿ óñòàíîâè-îðèã³íàòî-
ðà, ¿õ â³äì³ííîñò³ â òðèâàëîñò³ âåãåòàö³éíîãî 
ïåð³îäó (ñåðåäíüîðàíí³é òà ñåðåäíüîï³çí³é) 
ïîçíà÷èëèñÿ é íà ôîðìóâàíí³ ð³âíÿ ïðîäóê-
òèâíîñò³ ïîñ³â³â ó ìåæàõ 13%.

Âèðîùóâàííÿ äîñë³äæóâàíèõ ã³áðèä³â çà 
ð³çíî¿ øèðèíè ì³æðÿäü íåçíà÷íî âïëèíóëî íà 
ôîðìóâàííÿ ð³âíÿ ¿õ ïðîäóêòèâíîñò³ – óñüîãî 
â ìåæàõ 10% ³ ïîâ’ÿçàíî ç òèì, ùî çà îäíà-
êîâèõ íîðì âèñ³âó â³äì³ííîñò³ º ëèøå ó ôîðì³ 
ïëîù³ æèâëåííÿ, àäæå â ïåðøîìó âèïàäêó 
(50 ñì) âîíà êâàäðàòíà, à çà øèðèíè ì³æðÿäü 
70 ñì – ïðÿìîêóòíà. Àëå çàãàëîì ó äîñë³äæåí-
í³ íå âèÿâëåíî çíà÷íèõ â³äì³ííîñòåé ó ïðî-
äóêòèâíîñò³ ðîñëèí çàâäÿêè äîáð³é àäàïòèâ-
íîñò³ ¿õ àðõ³òåêòîí³êè, òîìó ðîçãëÿäàºìî îáèä-
â³ ïëîù³ ÿê àëüòåðíàòèâí³ îäíà îäí³é.

ßê³ñòü á³îìàñè ñîðãî öóêðîâîãî íàäçâè-
÷àéíî âàæëèâèé ïîêàçíèê, îñê³ëüêè âëàñíå 
â³ä íüîãî çàëåæèòü åôåêòèâí³ñòü âèðîáíèö-
òâà á³îïàëèâà. Àäæå òàê³ îçíàêè, ÿê ê³ëü-
ê³ñòü ñóõî¿ ðå÷îâèíè òà öóêðèñò³ñòü ôîðìó-
þòüñÿ â ïðîöåñ³ ðîñòó é ðîçâèòêó ã³áðèä³â 
ñîðãî òà çàëåæàòü íå ò³ëüêè â³ä ïåð³îäó îí-
òîãåíåçó, ïîãîäíèõ óìîâ, à é åëåìåíò³â òåõ-
íîëîã³¿ âèðîùóâàííÿ êóëüòóðè.

Àäæå ïðèäàòí³ñòü ñîðãî öóêðîâîãî äëÿ âè-
êîðèñòàííÿ ÿê á³îåíåðãåòè÷íî¿ êóëüòóðè ïå-
ðåäóñ³ì ïîâ’ÿçàíà ç³ çäàòí³ñòþ àêóìóëþâàòè 
â ñòåáëàõ âåëèêó ê³ëüê³ñòü ðîç÷èííèõ öóêð³â 
òà íàêîïè÷óâàòè äîñòàòíþ ê³ëüê³ñòü ñóõî¿ ðå-
÷îâèíè. Ïî ñóò³ öÿ êóëüòóðà áàãàòîãðàííà â 
ïåðåðîáö³ íà á³îïàëèâî, îñê³ëüêè ï³ñëÿ îòðè-
ìàííÿ ñèðîïó ñòåáëà é ëèñòÿ âèêîðèñòîâóºòü-
ñÿ äëÿ âèãîòîâëåííÿ òâåðäèõ âèä³â ïàëèâà. À 
îòæå, ÿê³ñòü îòðèìóâàíî¿ ñèðîâèíè êóëüòóðè 
ñë³ä îö³íþâàòè ÿê çà ïîêàçíèêàìè âì³ñòó ñó-
õî¿ ðå÷îâèíè, òàê ³ çàãàëüíîãî âì³ñòó öóêð³â.

Îäí³ºþ ç á³îëîã³÷íèõ îñîáëèâîñòåé ñîðãî öó-
êðîâîãî º ïîâ³ëüíèé ð³ñò íà ïî÷àòêó âåãåòàö³¿, 
êîëè ðîñëèíè àêòèâíî ôîðìóþòü êîðåíåâó 
ñèñòåìó. Ò³ëüêè ó ôàç³ âèõîäó â òðóáêó (äèôå-
ðåíö³àö³ÿ òî÷êè ðîñòó) ðîñëèíè ïî÷èíàþòü 
³íòåíñèâíî íàêîïè÷óâàòè âåãåòàòèâíó ìàñó [2]. 

Â³äïîâ³äíî äî çàãàëüíèõ óÿâëåíü ùîäî îñîá-
ëèâîñòåé íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè ïîñ³âè 
ç³ çíà÷íèì ôîòîñèíòåòè÷íèì ïîòåíö³àëîì çà-
áåçïå÷óþòü ôîðìóâàííÿ âèñîêî¿ ïðîäóêòèâ-
íîñò³ êóëüòóðè [3]. Îäíàê, ç ïîãëÿäó ô³ç³îëî-
ã³¿ ñîðãîâèõ êóëüòóð íàêîïè÷åííÿ ñóõî¿ ðå÷î-

âèíè â ñîðãî öóêðîâîãî êîíêóðóº ç óòâîðåí-
íÿì öóêð³â â ñîêó ñòåáåë. Êð³ì òîãî, íàïðè-
ê³íö³ âåãåòàö³¿ ïðîñò³ öóêðè ïåðåòâîðþþòüñÿ 
â öóêðîçó, ùî ïîòðåáóº äîäàòêîâèõ çàòðàò 
åíåðã³¿. Òàêîæ âàæëèâèì àñïåêòîì âèçíà÷åí-
íÿ âì³ñòó ñóõèõ ðå÷îâèí â ê³íö³ âåãåòàö³éíî-
ãî ïåð³îäó º òå, ùî ô³ç³îëîã³÷íî ðîñëèíè ñîðãî 
íàêîïè÷óþòü äî ïî÷àòêó öâ³ò³ííÿ ïðèáëèçíî 
50% â³ä ¿õ çàãàëüíî¿ ê³ëüêîñò³ ñóõèõ ðå÷îâèí 
³ ï³ñëÿ çàïë³äíåííÿ òà óòâîðåííÿ íàñ³ííÿ 
âîíè ³íòåíñèâíî íàïîâíþþòü íàñ³ííÿ. Ïî 
ñóò³, ó ìåæàõ ðîñëèíè â³äáóâàºòüñÿ ïåðåðîç-
ïîä³ë çàïàñíèõ ïîæèâíèõ ðå÷îâèí, ÿêèé íå-
ìîæëèâî âèçíà÷èòè â³äïîâ³äíî äî ìåòîäèê 
îáðàõóíêó ÷èñòî¿ ïðîäóêòèâíîñò³ ôîòîñèíòå-
çó. À òîìó íàéä³ºâ³øèì ìåòîäîì îáë³êó åôåê-
òèâíîñò³ íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè º âè-
çíà÷åííÿ çáîðó ñóõî¿ ðå÷îâèíè ã³áðèä³â ñîðãî 
öóêðîâîãî çàëåæíî â³ä øèðèíè ì³æðÿäü, ãóñ-
òîòè ðîñëèí òà îáðîáêè ðåãóëÿòîðîì ðîñòó íà 
ê³íåöü âåãåòàö³¿ (òàáë. 2).

Â³äïîâ³äíî ñóõà ðå÷îâèíà ôîðìóâàëàñÿ äîñ-
ë³äæóâàíèìè ã³áðèäàìè ñîðãî öóêðîâîãî çà 
ðîêàìè äîñë³äæåíü àíàëîã³÷íî äî îñîáëèâîñ-
òåé íàêîïè÷åííÿ âåãåòàòèâíî¿ á³îìàñè. Çîê-
ðåìà, íàéìåíøå ñóõî¿ ðå÷îâèíè áóëî ñôîð-
ìîâàíî â 2017 ð. – ó ñåðåäíüîìó ïî äîñë³äó 
12,1 ò/ãà, à çà ã³áðèäàìè: ‘Äîâ³ñòà’ – 12,8 ò/ãà 
òà ‘Ãóë³âåð’ – 11,5 ò/ãà. Óìîâè âåãåòàö³¿ ó 
2016 ð. áóëè äåùî êðàùèìè, à òîìó â ñåðåä-
íüîìó ðîñëèíè íàêîïè÷èëè 13,5 ò/ãà ñóõî¿ 
ðå÷îâèíè àáî 14,2 ³ 12,8 ò/ãà â³äïîâ³äíî äî 
äîñë³äæóâàíèõ ã³áðèä³â. 

Íàéîïòèìàëüí³ø³ óìîâè äëÿ ðîñòó é ðîç-
âèòêó ðîñëèí, ùî ñïðèÿëè çîêðåìà é ôîðìó-
âàííþ çíà÷íèõ ê³ëüêîñòåé ñóõî¿ ðå÷îâèíè, 
áóëè ó 2018 ð.  Ó ñåðåäíüîìó çà âàð³àíòàìè 
äîñë³äó ôîðìóâàëîñÿ 16,5 ò/ãà ñóõî¿ ðå÷îâè-
íè, çîêðåìà â ã³áðèäà ‘Äîâ³ñòà’ – 17,4 ò/ãà, 
‘Ãóë³âåð’ – 15,6 ò/ãà.

Ïðî íåãàòèâíèé âïëèâ óìîâ âèðîùóâàííÿ 
çà ðîêàìè äîñë³äæåíü òà ñóïóòí³õ ôàêòîð³â 
äîêëàäíî çãàäàíî ï³ä ÷àñ àíàë³çó íàêîïè÷åííÿ 
ðîñëèíàìè ñîðãî öóêðîâîãî á³îìàñè, òîìó íåìà 
ïîòðåáè êîíêðåòèçóâàòè öå é äëÿ çáîðó ñóõî¿ 
ðå÷îâèíè. Àäæå ÿê ñâ³ä÷àòü ïðàö³ ³íøèõ ó÷å-
íèõ, îñîáëèâîñò³ ôîðìóâàííÿ ðîñëèíàìè ñîð-
ãî âåãåòàòèâíî¿ ìàñè òà íàêîïè÷åííÿ ñóõî¿ ðå-
÷îâèíè ò³ñíî êîðåëüîâàí³ òà íà íèõ ³äåíòè÷-
íèé âïëèâ ìàþòü óìîâè ðîêó é äîñë³äæóâàí³ 
íàìè åëåìåíòè òåõíîëîã³¿ âèðîùóâàííÿ [2]. 

Çà âèðîùóâàííÿ ñîðãî öóêðîâîãî ³ç øèðè-
íîþ ì³æðÿäü 45 òà 70 ñì ³ íîðìîþ âèñ³âó 
150 òèñ. øò./ãà îòðèìàíî ì³í³ìàëüí³ â äîñë³-
ä³ ïîêàçíèêè íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè – 
6,5–9,5 ò/ãà.

Ùîäî çàñòîñóâàííÿ ñòèìóëÿòîðà ðîñòó, òî 
çà àíàëîã³ºþ ç íàêîïè÷åííÿì âåãåòàòèâíî¿ 
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Òàáëèöÿ 2
Çá³ð ñóõî¿ ðå÷îâèíè ã³áðèä³â ñîðãî öóêðîâîãî çàëåæíî â³ä øèðèíè ì³æðÿäü, ãóñòîòè ðîñëèí 

òà îáðîáêè ðåãóëÿòîðîì ðîñòó, ò/ãà 
Ã³áðèä 

(ôàêòîð À)
Øèðèíà ì³æðÿäü, 

ñì (ôàêòîð Á)
Ãóñòîòà ðîñëèí, 

òèñ. øò./ãà (ôàêòîð Â)
Îáðîáêà ðåãóëÿòîðîì ðîñòó 

(ôàêòîð Ã)
Ð³ê

2016 2017 2018 ñåðåäíº

‘Äîâ³ñòà’

45

150 Êîíòðîëü 8,0 7,5 9,3 8,3
Âèìïåë 2 9,2 8,6 10,8 9,5

200 Êîíòðîëü 13,3 11,9 16,4 13,9
Âèìïåë 2 15,7 14,3 19,3 16,4

250 Êîíòðîëü 20,1 18,0 25,9 21,3
Âèìïåë 2 25,0 21,1 30,8 25,6

70

150 Êîíòðîëü 6,8 6,5 7,8 7,0
Âèìïåë 2 7,9 7,6 9,1 8,2

200 Êîíòðîëü 12,1 10,9 14,8 12,6
Âèìïåë 2 14,5 12,9 17,6 15,0

250 Êîíòðîëü 17,3 15,4 21,4 18,0
Âèìïåë 2 20,4 18,8 25,4 21,5

‘Ãóë³âåð’

45

150 Êîíòðîëü 6,9 6,6 8,1 7,2
Âèìïåë 2 8,5 8,0 10,1 8,9

200 Êîíòðîëü 12,7 11,5 15,7 13,3
Âèìïåë 2 15,0 13,3 18,4 15,6

250 Êîíòðîëü 16,9 14,9 20,6 17,5
Âèìïåë 2 20,5 17,8 25,8 21,4

70

150 Êîíòðîëü 6,3 5,9 7,2 6,5
Âèìïåë 2 7,5 7,0 8,7 7,8

200 Êîíòðîëü 11,2 10,0 13,7 11,7
Âèìïåë 2 13,4 11,9 16,4 13,9

250 Êîíòðîëü 15,6 14,1 19,2 16,3
Âèìïåë 2 18,6 16,3 22,8 19,2

Í²Ð
0,05

0,3 0,2 0,4 0,4

ìàñè â³í âïëèâàâ ³ íà ôîðìóâàííÿ òà íàêî-
ïè÷åííÿ ñóõî¿ ðå÷îâèíè. Çîêðåìà, ó âàð³àí-
òàõ îáðîáêè íàñ³ííÿ ñîðãî ñòèìóëÿòîðîì 
ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå çàñ-
òîñóâàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà) íà ã³áðè-
ä³ ‘Äîâ³ñòà’ ð³çíèöÿ ç êîíòðîëüíèìè âàð³àí-
òàìè áåç îáðîáêè çà øèðèíè ì³æðÿäü 45 ñì 
òà ð³çíèõ íîðì âèñ³âó ñòàíîâèëà 1,3–4,3 ò/ãà, 
à çà øèðèíè ì³æðÿäü 70 ñì – 1,2–3,5 ò/ãà 
â³äïîâ³äíî. 

Àíàëîã³÷íî â ã³áðèäà ‘Ãóë³âåð’ çà îáðîáêè 
íàñ³ííÿ ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 
(0,5 ë/ò) + ïîçàêîðåíåâå çàñòîñóâàííÿ ó ôàç³ 
êóùåííÿ (0,5 ë/ãà) çà øèðèíè ì³æðÿäü 45 ñì 
òà çì³íè íîðì âèñ³âó â³ä 150 äî 250 òèñ. øò./ãà 
îòðèìàëè ïðèð³ñò ñóõî¿ ðå÷îâèíè íà ð³âí³ 
1,7–3,9 ò/ãà, à çà øèðèíè ì³æðÿäü 70 ñì – íà 
1,3–3,0 ò/ãà á³ëüøå ïîêàçíèê³â êîíòðîëüíèõ 
âàð³àíò³â.

Îòðèìàí³ çàêîíîì³ðíîñò³ â³äõèëåíü çáîðó 
ñóõî¿ ðå÷îâèíè ùîäî ð³çíèõ âàð³àíò³â äîñë³-
äó ïåðåâèùóþòü ïîêàçíèêè íàéìåíøî¿ ³ñ-
òîòíî¿ ð³çíèö³ äîñë³äó (Í²Ð

0,05
), à òîìó äîñòî-

â³ðí³ íà 95%-ìó ð³âí³ éìîâ³ðíîñò³. Öå îçíà-
÷àº, ùî çàêîíîì³ðíîñò³ âèñâ³òëåí³ â äîñë³ä³ 
ìîæóòü áóòè ìàñøòàáîâàí³ íà âèðîáíè÷³ ïî-
ñ³âè ç âèñîêèì ð³âíåì òî÷íîñò³, çà óìîâè âè-
ðîùóâàííÿ ã³áðèä³â ñîðãî öóêðîâîãî â àíà-
ëîã³÷íèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâàõ. 

Îòæå, ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü, ùî 
çá³ëüøåííÿ ãóñòîòè ñòîÿííÿ ðîñëèí ñîðãî 
öóêðîâîãî ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì 
óðîæàéíîñò³ çåëåíî¿ òà ñóõî¿ ìàñè. Êð³ì òîãî, 
äîäàòêîâèé âíåñîê ó ôîðìóâàííÿ öèõ îçíàê 
ìàº çàñòîñóâàííÿ ñòèìóëÿòîðà ðîñòó ðîñëèí. 
Çîêðåìà, íàéâèùó âðîæàéí³ñòü çåëåíî¿ ìàñè 
çà ãóñòîòè 250 òèñ. ðîñëèí íà ãåêòàð òà îá-
ðîáêè íàñ³ííÿ ñòèìóëÿòîðîì ðîñòó Âèìïåë 2 
(0,5 ë/ò) + ïîçàêîðåíåâîãî çàñòîñóâàííÿ ó 
ôàç³ êóùåííÿ (0,5 ë/ãà) çàáåçïå÷èâ ã³áðèä 
‘Äîâ³ñòà’ – 98,8 ò/ãà, ùî íà 5,3 ò/ãà á³ëüøå, 
í³æ ó ã³áðèäà ‘Ãóë³âåð’ çà øèðèíè ì³æðÿäü 
45 ñì. Â³äïîâ³äíî çà ãóñòîòè 250 òèñ. ðîñëèí 
íà ãåêòàð óðîæàéí³ñòü ñóõî¿ ìàñè â ã³áðèäà 
‘Äîâ³ñòà’ ó öèõ âàð³àíòàõ ñòàíîâèëà 25,6 ò/ãà 
³ 21,4 ò/ãà â ã³áðèäà ‘Ãóë³âåð’.

Óñòàíîâëåíî, ùî íà íàêîïè÷åííÿ ñóõî¿ ðå-
÷îâèíè ìàêñèìàëüíèé âïëèâ ÷èíèâ ôàêòîð 
ãóñòîòè ïîñ³â³â ã³áðèä³â ñîðãî öóêðîâîãî – 
37%. Îñê³ëüêè àíàëîã³÷í³ çàêîíîì³ðíîñò³ 
îòðèìàí³ íàìè çà àíàë³çó ÷àñòîê âïëèâó 
ôàêòîð³â íà çá³ð á³îìàñè, òî é âïëèâ óìîâ, 
ùî ñïðè÷èíèëè òàêèé ðîçïîä³ë ÷àñòîê ôàê-
òîð³â äîêëàäíî îïèñàíî âèùå (ðèñ. 2). 

Çàñòîñóâàííÿ ñòèìóëÿòîðà ðîñòó Âèìïåë 2 
âèÿâèëîñü åôåêòèâíèì ôàêòîðîì ó íàêîïè-
÷åíí³ ñóõî¿ ðå÷îâèíè ðîñëèíàìè öóêðîâîãî 
ñîðãî òà âèçíà÷àëî éîãî ð³âåíü íà 20%.
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Á³îëîã³÷í³ â³äì³ííîñò³ äîñë³äæóâàíèõ ã³á-
ðèä³â òà øèðèíà ì³æðÿäü âïëèâàëè íà ôîð-
ìóâàííÿ îçíàêè ëèøå íà 9 òà 10% â³äïîâ³ä-
íî, à ïîãîäí³ óìîâè âåãåòàö³éíîãî ïåð³îä ç 
îãëÿäó íà ¿õ êîíòðàñòí³ñòü çà ðîêàìè äîñë³-
äæåíü – íà 19%.

Çà àíàëîã³ºþ ç ÷àñòêîþ âïëèâó ôàêòîð³â 
íà íàêîïè÷åííÿ âåãåòàòèâíî¿ ìàñè òàêîæ âè-
ÿâëåíî ³ ¿õ âçàºìîä³þ, îäíàê ÷åðåç çíà÷íèé 
âïëèâ îñíîâíèõ ôàêòîð³â äîñë³äó ïîêàçíèêè 
àäèòèâíîãî ¿õ ïîºäíàííÿ ôàêòîð³â çäåá³ëü-
øîãî ïåðåáóâàëè â ìåæàõ â³ä 0 äî 1%. 

Çàãàëüíèé óì³ñò öóêð³â ó ñîêó ñòåáåë ðîñ-
ëèí ñîðãî º âàæëèâèì ïîêàçíèêîì ôîðìó-
âàííÿ ÿêîñò³ îòðèìàíî¿ ïðîäóêö³¿. Àäæå çà 
ïåðåðîáêè íà á³îåòàíîë ñàìå â³ä íüîãî çàëå-
æèòü íàñê³ëüêè åôåêòèâíèì áóäå âèðîáíè-
öòâî. 

Â³äîìî, ùî ñòåáëî ñîðãî öóêðîâîãî ì³ñòèòü 
â³ä 12 äî 20% çàãàëüíèõ öóêð³â, ÿê³ ðîçïî-
ä³ëÿþòüñÿ ó ñâî¿é ñòðóêòóð³ íà öóêðîçó (50–
80%), ãëþêîçó òà ôðóêòîçó (20–40%) [1, 5].

Â³äïîâ³äíî, ð³çíîìàí³òí³ñòü õ³ì³÷íîãî 
ñêëàäó öóêð³â ó ñîêó ñîðãî öóêðîâîãî ñâ³ä-
÷èòü ïðî ïåðñïåêòèâí³ñòü âèêîðèñòàííÿ éîãî 
ÿê ñèðîâèíè äëÿ âèðîáíèöòâà á³îåòàíîëó. 
Àäæå çà ïåðåðîáêè ñîðãî íà õàð÷îâ³ ö³ë³ ïðîá-
ëåìíî â³äîêðåìèòè ïðîñò³ öóêðè â³ä ñàõàðî-
çè, òîä³ ÿê âèêîðèñòàííÿ éîãî äëÿ îòðèìàí-
íÿ á³îïàëèâà íå ïîòðåáóº çàòðàò äëÿ ðîçä³-
ëåííÿ öóêð³â [6, 7]. 

Óì³ñò öóêðîçè â ñîêó ñòåáåë ñîðãî çðîñòàº 
â ì³ðó äîñòèãàííÿ íàñ³ííÿ íà ðîñëèíàõ òà º 

ìàêñèìàëüíèì ó ôàç³ ïîâíî¿ ñòèãëîñò³. Îä-
íàê óì³ñò ãëþêîçè é ôðóêòîçè äîñÿãàº ñâîãî 
ìàêñèìóìó îð³ºíòîâíî ó ôàç³ ìîëî÷íî¿ ñòèã-
ëîñò³ çåðíà. Íàäàë³ â ðîñëèíàõ äî ôàçè ïîâ-
íî¿ ñòèãëîñò³ â³äáóâàºòüñÿ òðàíñôîðìàö³ÿ 
ïðîñòèõ öóêð³â ó öóêðîçó, ùî â åíåðãåòè÷íî-
ìó åêâ³âàëåíò³ íå ïåðåäáà÷àº âòðàò, àäæå ìî-
ëåêóëè öóêðîçè ì³ñòÿòü óäâ³÷³ á³ëüøå åíåð-
ã³¿. Ïðîòå çàãàëüíèé óì³ñò öóêð³â çíèæóºòü-
ñÿ ç îãëÿäó íà òðàíñôîðìàö³þ âóãëåâîä³â [9].

À îòæå, ïðîâåäåíèé àíàë³ç ë³òåðàòóðíèõ 
äæåðåë ï³äòâåðäæóº âèñíîâîê ùîäî íåïðè-
ïóñòèìîñò³ ðàííüîãî çáèðàííÿ âðîæàþ ñîðãî, 
îñê³ëüêè öóêðè â ðîñëèíàõ íàêîïè÷óþòüñÿ 
òà òðàíñôîðìóþòüñÿ äî ô³ç³îëîã³÷íî¿ ñòèã-
ëîñò³ çåðíà. Îäíàê ï³ñëÿ ïðèïèíåííÿ ðîñòó 
ðîñëèí â³äáóâàºòüñÿ ïîâ³ëüíå ðóéíóâàííÿ 
âóãëåâîä³â ó ñîêó ñòåáåë, òîìó ç³ ñòðîêàìè 
çáèðàííÿ íå âàðòî çíà÷íî çàòÿãóâàòè [9].

Çàãàëüíèé óì³ñò öóêð³â ó ñîêó ñòåáåë ñîð-
ãî öóêðîâîãî âèçíà÷àëè ó ôàçàõ âèêèäàííÿ 
âîëîò³, öâ³ò³ííÿ, ìîëî÷íî¿ òà ïîâíî¿ ñòèãëîñ-
ò³ (òàáë. 3). Âèÿâëåíî, ùî ó ôàç³ âèêèäàííÿ 
âîëîò³ ð³çíèöÿ ì³æ âàð³àíòàìè äîñë³äó áóëà 
íåçíà÷íîþ: ó ñåðåäíüîìó çà âàð³àíòàìè äîñ-
ë³äó â ñòåáëàõ ñîðãî ôîðìóâàëîñÿ 3,2% öóê-
ð³â, çîêðåìà 3,3% ó ã³áðèäà ‘Äîâ³ñòà’ òà 3,2%  
ó ã³áðèäà ‘Ãóë³âåð’. 

Â³äì³ííîñò³ ó âì³ñò³ çàãàëüíèõ öóêð³â çà 
âàð³àíòàìè äîñë³äó ìàëè ïåðåâàæíî òåíäåí-
ö³éíèé õàðàêòåð ³ õî÷à îáðîáêà íàñ³ííÿ ñòè-
ìóëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) ç ïîäàëü-
øèì ïîçàêîðåíåâèì éîãî âèêîðèñòàííÿì ó 

Ðèñ. 2. ×àñòêà âïëèâó ôàêòîð³â íà ôîðìóâàííÿ çáîðó ñóõî¿ ðå÷îâèíè ñîðãî öóêðîâîãî
(çà äàíèìè 2016–2018 ðð.)
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Ðîñëèííèöòâî

ôàç³ êóùåííÿ (0,5 ë/ãà) ñîðãî ï³äâèùóâàëî 
ïî âàð³àíòàõ äîñë³äó âì³ñò çàãàëüíèõ öóêð³â 
íà 0,15%, àëå öå íåçíà÷íå â³äõèëåííÿ áóëî â 
ìåæàõ ïîõèáêè äîñë³äó. 

Àíàë³ç óì³ñòó çàãàëüíèõ öóêð³â ó ôàç³ öâ³-
ò³ííÿ ðîñëèí öóêðîâîãî ñîðãî âêàçóº íà â³ä-
ì³ííîñò³, ñïðè÷èíåí³ âïëèâîì ôàêòîð³â äîñ-
ë³äó òà äîäàòêîâèì çàñòîñóâàííÿì ñòèìóëÿ-
òîðà ðîñòó Âèìïåë 2 ó ôàç³ êóùåííÿ. Ó ñå-
ðåäíüîìó ïî äîñë³äó âì³ñò çàãàëüíèõ öóêð³â 
áóâ íà ð³âí³ 7,4%: 7,6% ó ã³áðèäà ‘Äîâ³ñòà’ òà 
7,2% ó ã³áðèäà ‘Ãóë³âåð’.

Ó âàð³àíòàõ îáðîáêè íàñ³ííÿ ñòèìóëÿòî-
ðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå 
çàñòîñóâàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà) áóëî 
îòðèìàíî ïðèð³ñò óì³ñòó çàãàëüíèõ öóêð³â. 
Çîêðåìà, ó ðàç³ çàñòîñóâàííÿ öüîãî ïðåïàðà-
òó íà ã³áðèä³ ‘Äîâ³ñòà’ ð³çíèöÿ ç êîíòðîëüíè-
ìè âàð³àíòàìè áåç îáðîáêè çà øèðèíè ì³æ-
ðÿäü 45 ñì òà ð³çíèõ íîðì âèñ³âó áóëà 0,2–
0,4%, à çà øèðèíè ì³æðÿäü 70 ñì – 0,2–0,3%. 

Ðåàêö³ÿ ðîñëèí ã³áðèäà ñîðãî öóêðîâîãî 
‘Ãóë³âåð’ íà çàñòîñóâàííÿ ïðåïàðàòó Âèìïåë 2 
áóëà ïîâí³ñòþ àíàëîã³÷íîþ. Çîêðåìà, çà îáðîá-
êè íàñ³ííÿ öèì ñòèìóëÿòîðîì ðîñòó (0,5 ë/ò) 
+ ïîçàêîðåíåâå çàñòîñóâàííÿ ó ôàç³ êóùåííÿ 
(0,5 ë/ãà) çà øèðèíè ì³æðÿäü 45 ñì òà çì³íè 
íîðì âèñ³âó â³ä 150 äî 250 òèñ. øò./ãà îòðè-

ìàëè ïðèð³ñò óì³ñòó çàãàëüíèõ öóêð³â íà 
ð³âí³ 0,5%, à àíàëîã³÷í³ âàð³àíòè äîñë³äó çà 
øèðèíè ì³æðÿäü 70 ñì çàáåçïå÷èëè ïðèð³ñò 
íà 0,2–0,5% âèùå êîíòðîëüíèõ âàð³àíò³â.

Ó ôàç³ ìîëî÷íî¿ ñòèãëîñò³ çåðíà âì³ñò çà-
ãàëüíèõ öóêð³â ó ñòåáëàõ ñîðãî öóêðîâîãî 
áóâ ìàêñèìàëüíèì ïî äîñë³äó: ó ñåðåäíüîìó 
ïîêàçíèêè áóëè íà ð³âí³ 15,9%, çîêðåìà 
16,2% ó ã³áðèäà ‘Äîâ³ñòà’ òà 15,5% ó ã³áðèäà 
‘Ãóë³âåð’.

Â³äïîâ³äíî çà îáðîáêè íàñ³ííÿ ñòèìóëÿòî-
ðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå 
çàñòîñóâàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà) áóëî 
îòðèìàíî ïðèð³ñò óì³ñòó çàãàëüíèõ öóêð³â ó 
ã³áðèäà ‘Äîâ³ñòà’ çà øèðèíè ì³æðÿäü 45 ñì 
òà ð³çíèõ íîðì âèñ³âó 0,6–0,8%, à çà øèðèíè 
ì³æðÿäü 70 ñì – 0,4–0,7%. Àíàëîã³÷íî â ðîñ-
ëèí ã³áðèäà ‘Ãóë³âåð’ ó ðàç³ çàñòîñóâàííÿ 
ïðåïàðàòó çà øèðèíè ì³æðÿäü 45 ñì òà íîðì 
âèñ³âó â³ä 150 äî 250 òèñ. øò./ãà îòðèìàëè 
ïðèð³ñò óì³ñòó çàãàëüíèõ öóêð³â íà ð³âí³ 
0,2–1,2%, à àíàëîã³÷í³ âàð³àíòè çà øèðèíè 
ì³æðÿäü 70 ñì çàáåçïå÷èëè ïðèð³ñò íà 0,7–
0,9% ïðîòè êîíòðîëüíèõ âàð³àíò³â.

Ó ôàç³ ô³ç³îëîã³÷íî¿ ñòèãëîñò³ çåðíà âì³ñò 
çàãàëüíèõ öóêð³â ó ñòåáëàõ ñîðãî öóêðîâîãî 
áóâ íèæ÷èì, ïîð³âíÿíî ç ïîïåðåäíüîþ ôà-
çîþ. ßê óæå â³äì³÷àëîñü, öå â³äáóëîñÿ çà ðà-

Òàáëèöÿ 3
Óì³ñò çàãàëüíèõ öóêð³â ó ñîêó ñòåáåë ã³áðèä³â ñîðãî öóêðîâîãî çàëåæíî â³ä ôàêòîð³â äîñë³äó, %

(ñåðåäíº çà 2016–2018 ðð.)

Ã³áðèä 
(ôàêòîð À)

Øèðèíà ì³æðÿäü, 
ñì (ôàêòîð Á)

Ãóñòîòà ðîñëèí, 
òèñ. øò./ãà 
(ôàêòîð Â)

Îáðîáêà 
ðåãóëÿòîðîì ðîñòó 

(ôàêòîð Ã)

Ôàçà ðîñòó é ðîçâèòêó êóëüòóðè
âèêèäàííÿ 

âîëîò³ öâ³ò³ííÿ ìîëî÷íà 
ñòèãë³ñòü çåðíà

ô³ç³îëîã³÷íà 
ñòèãë³ñòü çåðíà

‘Äîâ³ñòà’

45

150 Êîíòðîëü 3,1 7,1 15,3 14,6
Âèìïåë 2 3,3 7,4 16,1 15,4

200 Êîíòðîëü 3,2 7,3 15,7 14,7
Âèìïåë 2 3,3 7,6 16,3 15,5

250 Êîíòðîëü 3,3 7,6 16,1 15,1
Âèìïåë 2 3,4 7,7 16,6 15,7

70

150 Êîíòðîëü 3,2 7,3 15,6 14,8
Âèìïåë 2 3,3 7,5 16,3 15,4

200 Êîíòðîëü 3,3 7,5 16,2 15,1
Âèìïåë 2 3,4 7,8 16,6 15,8

250 Êîíòðîëü 3,4 7,7 16,6 15,8
Âèìïåë 2 3,5 8,1 17,3 16,5

‘Ãóë³âåð’

45

150 Êîíòðîëü 3,0 6,8 14,5 13,8
Âèìïåë 2 3,2 7,3 15,7 14,8

200 Êîíòðîëü 3,1 7,1 15,2 14,5
Âèìïåë 2 3,2 7,2 15,5 14,9

250 Êîíòðîëü 3,2 7,0 15,2 14,7
Âèìïåë 2 3,3 7,5 16,1 14,8

70

150 Êîíòðîëü 3,1 7,0 14,9 14,1
Âèìïåë 2 3,2 7,2 15,6 14,6

200 Êîíòðîëü 3,2 7,1 15,2 14,2
Âèìïåë 2 3,3 7,5 16,2 15,1

250 Êîíòðîëü 3,3 7,5 15,9 15,0
Âèìïåë 2 3,4 7,7 16,6 15,9

Í²Ð
0,05

0,1 0,2 0,3 0,3
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õóíîê ïåðåòâîðåííÿ ÷àñòèíè ïðîñòèõ âóãëå-
âîä³â ó ñêëàäí³ – öóêðîçó. À îòæå, ó ñåðåä-
íüîìó ïî äîñë³äó ïîêàçíèêè âì³ñòó öóêð³â 
áóëè íà ð³âí³ 15,0%: ó ã³áðèäà ‘Äîâ³ñòà’ – 
15,4%, ‘Ãóë³âåð’ – 14,7%.

Âàð³àíòè ð³çíèõ íîðì âèñ³âó íåçíà÷íî òà 
íåäîñòîâ³ðíî â³äð³çíÿëèñÿ çà âì³ñòîì öóêð³â 
ó ñòåáëàõ ñîðãî ì³æ ñîáîþ ³ ëèøå çà íîðìè 
âèñ³âó 150 òèñ. øò./ãà ïîêàçíèêè íàáóëè ì³-
í³ìàëüíèõ çíà÷åíü ïî äîñë³äó. Öå ïîâ’ÿçàíî 
ç íàÿâí³ñòþ çíà÷íèõ îáñÿã³â ïîâòîðíî¿ 
çàáóð’ÿíåíîñò³ ïîñ³â³â ñîðãî íà òàêèõ âàð³àí-
òàõ òà ïðèñóòí³ñòþ âèñîêîðîñëèõ âèä³â 
áóð’ÿí³â ó ïîñ³âàõ äî ê³íöÿ âåãåòàö³éíîãî 
ïåð³îäó êóëüòóðè.

Çà àíàëîã³ºþ ç ïîïåðåäí³ì ïåð³îäîì îáë³êó 
îñíîâí³ â³äì³ííîñò³ â ôîðìóâàíí³ âì³ñòó çà-
ãàëüíèõ öóêð³â ó ñòåáëàõ ñîðãî áóëè îòðèìà-
í³ â ðàç³ çàñòîñóâàííÿ ñòèìóëÿòîðà ðîñòó 
Âèìïåë 2. Çîêðåìà, çà îáðîáêè íèì íàñ³ííÿ 
(0,5 ë/ò) + ïîçàêîðåíåâå çàñòîñóâàííÿ ó ôàç³ 
êóùåííÿ (0,5 ë/ãà) îòðèìàíî ïðèð³ñò óì³ñòó 
öóêð³â ó ã³áðèäà ‘Äîâ³ñòà’ çà øèðèíè ì³æ-
ðÿäü 45 ñì òà ð³çíèõ íîðì âèñ³âó 0,6–0,8%, 
à çà øèðèíè ì³æðÿäü 70 ñì – 0,6–0,7% â³ä-
ïîâ³äíî. Ó ã³áðèäà ‘Ãóë³âåð’ ó ðàç³ çàñòîñó-
âàííÿ ïðåïàðàòó çà øèðèíè ì³æðÿäü 45 ñì 
óì³ñò çàãàëüíèõ öóêð³â çá³ëüøóâàâñÿ íà 
0,1–1,0%, à àíàëîã³÷í³ âàð³àíòè çà øèðèíè 
ì³æðÿäü 70 ñì çàáåçïå÷èëè ïðèð³ñò 0,5–0,9% 
ïðîòè êîíòðîëþ.

Âèñíîâêè
Çá³ëüøåííÿ ãóñòîòè ñòîÿííÿ ðîñëèí ñîðãî 

öóêðîâîãî ñóïðîâîäæóºòüñÿ ï³äâèùåííÿì 
óðîæàéíîñò³ éîãî çåëåíî¿ òà ñóõî¿ ìàñè. Ì³-
í³ìàëüí³ ïîêàçíèêè âðîæàéíîñò³ á³îìàñè â 
äîñë³ä³ – 47,0–69,1 ò/ãà – îòðèìàíî çà âèðî-
ùóâàííÿ êóëüòóðè ³ç øèðèíîþ ì³æðÿäü 45 
òà 70 ñì ³ íîðìîþ âèñ³âó 150 òèñ. øò./ãà.

Âèðîùóâàííÿ äîñë³äæóâàíèõ ã³áðèä³â çà 
ð³çíî¿ øèðèíè ì³æðÿäü íåçíà÷íî âïëèíóëî 
íà ôîðìóâàííÿ ð³âíÿ ¿õ ïðîäóêòèâíîñò³ – 
óñüîãî â ìåæàõ 10%, ùî ïîÿñíþºòüñÿ ³äåí-
òè÷íèìè îñîáëèâîñòÿìè ïëîù æèâëåííÿ 
ðîñëèí çà îäíàêîâèõ íîðì âèñ³âó íàñ³ííÿ. 
Íåçâàæàþ÷è íà òå, ùî ã³áðèäè ‘Äîâ³ñòà’ òà 
‘Ãóë³âåð’ ñåëåêö³¿ îäí³º¿ óñòàíîâè-îðèã³íàòî-
ðà, ¿õ â³äì³ííîñò³ â òðèâàëîñò³ âåãåòàö³éíîãî 
ïåð³îäó (ñåðåäíüîðàíí³é òà ñåðåäíüîï³çí³é) 
ïîçíà÷èëèñÿ é íà ôîðìóâàíí³ ð³âíÿ ïðîäóê-
òèâíîñò³ ïîñ³â³â ó ìåæàõ 13%.

Íàéâèùó âðîæàéí³ñòü çåëåíî¿ ìàñè çà ãóñ-
òîòè 250 òèñ. ðîñëèí íà ãåêòàð òà çàñòîñó-
âàííÿ ñòèìóëÿòîðà ðîñòó Âèìïåë 2 çàáåçïå-
÷èâ ã³áðèä ‘Äîâ³ñòà’ – 98,8 ò/ãà, ùî íà 5,3 ò/ãà 
á³ëüøå, í³æ ó ã³áðèäà ‘Ãóë³âåð’ çà øèðèíè 
ì³æðÿäü 45 ñì.

Çà âèðîùóâàííÿ ñîðãî öóêðîâîãî ³ç øèðè-
íîþ ì³æðÿäü 45 òà 70 ñì ³ íîðìîþ âèñ³âó 
150 òèñ. øò./ãà îòðèìàíî ì³í³ìàëüí³ ïîêàç-
íèêè íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè â äîñë³ä³ 
– 6,5–9,5 ò/ãà. Â³äïîâ³äíî çà ãóñòîòè 250 òèñ. 
ðîñëèí íà ãåêòàð óðîæàéí³ñòü ñóõî¿ ìàñè â 
ã³áðèäà ‘Äîâ³ñòà’ ó öèõ âàð³àíòàõ ñòàíîâèëà 
25,6 ò/ãà ³ 21,4 ò/ãà â ã³áðèäà ‘Ãóë³âåð’.

Ó âàð³àíòàõ îáðîáêè íàñ³ííÿ ñîðãî ñòèìó-
ëÿòîðîì ðîñòó Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðå-
íåâå çàñòîñóâàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà) 
íà ã³áðèä³ ‘Äîâ³ñòà’ ð³çíèöÿ ç êîíòðîëüíèìè 
âàð³àíòàìè áåç îáðîáêè çà øèðèíè ì³æðÿäü 
45 ñì òà ð³çíèõ íîðì âèñ³âó ñòàíîâèëà 1,3–
4,3 ò/ãà, à çà øèðèíè ì³æðÿäü 70 ñì – 1,2–
3,5 ò/ãà â³äïîâ³äíî. Àíàëîã³÷íî â ã³áðèäà ‘Ãó-
ë³âåð’ çà øèðèíè ì³æðÿäü 45 ñì îòðèìàëè 
ïðèð³ñò ñóõî¿ ðå÷îâèíè íà ð³âí³ 1,7–3,9 ò/ãà, à 
çà øèðèíè ì³æðÿäü 70 ñì – íà 1,3–3,0 ò/ãà 
á³ëüøå ïîêàçíèê³â êîíòðîëüíèõ âàð³àíò³â.

Ó ôàç³ ô³ç³îëîã³÷íî¿ ñòèãëîñò³ çåðíà âì³ñò 
çàãàëüíèõ öóêð³â ó ñòåáëàõ ñîðãî öóêðîâîãî 
â ñåðåäíüîìó ïî äîñë³äó áóâ íà ð³âí³ 15,0%, 
çîêðåìà â ã³áðèäà ‘Äîâ³ñòà’ – 15,4%, ‘Ãóë³âåð’ 
– 14,7%. Âàð³àíòè ð³çíèõ íîðì âèñ³âó íåçíà-
÷íî òà íåäîñòîâ³ðíî â³äð³çíÿëèñÿ çà âì³ñòîì 
öóêð³â ó ñòåáëàõ ñîðãî ì³æ ñîáîþ ³ ëèøå çà 
íîðìè âèñ³âó 150 òèñ. øò./ãà ïîêàçíèêè áóëè 
ì³í³ìàëüíèìè ïî äîñë³äó. 

Çà îáðîáêè íàñ³ííÿ ñòèìóëÿòîðîì ðîñòó 
Âèìïåë 2 (0,5 ë/ò) + ïîçàêîðåíåâå çàñòîñó-
âàííÿ ó ôàç³ êóùåííÿ (0,5 ë/ãà) îòðèìàíî 
ïðèð³ñò óì³ñòó öóêð³â ó ã³áðèäà ‘Äîâ³ñòà’ çà 
øèðèíè ì³æðÿäü 45 ñì òà ð³çíèõ íîðì âè-
ñ³âó 0,6–0,8%, à çà øèðèíè ì³æðÿäü 70 ñì 
– 0,6–0,7% â³äïîâ³äíî. Ó ã³áðèäà ‘Ãóë³âåð’ ó 
ðàç³ çàñòîñóâàííÿ ïðåïàðàòó çà øèðèíè ì³æ-
ðÿäü 45 ñì óì³ñò çàãàëüíèõ öóêð³â çá³ëüøó-
âàâñÿ íà 0,1–1,0%, à àíàëîã³÷í³ âàð³àíòè çà 
øèðèíè ì³æðÿäü 70 ñì çàáåçïå÷èëè ïðèð³ñò 
0,5–0,9% ïðîòè êîíòðîëþ.
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Öåëü. Âûÿâèòü îñîáåííîñòè ðîñòà è ðàçâèòèÿ ðàñòåíèé 
è ôîðìèðîâàíèÿ ïðîäóêòèâíîñòè ãèáðèäîâ ñîðãî ñàõàðíîãî 
ïðè ðàçíîé øèðèíå ìåæäóðÿäèé, ãóñòîòå ïîñåâîâ è ïðèìå-
íåíèè ðåãóëÿòîðà ðîñòà Âûìïåë 2 â çîíå Ëåñîñòåïè Óêðàè-
íû. Ìåòîäû. Â èññëåäîâàíèè ñåÿëè ãèáðèäû ñîðãî ‘Äîâ³ñòà’ 
è ‘Ãóë³âåð’. Øèðèíà ìåæäóðÿäèé ñîñòàâëÿëà 45 è 70 ñì ïðè 
ãóñòîòå ðàñòåíèé â ïîñåâàõ 150, 200 è 250 òûñ. øò./ãà. Ïðîâî-
äèëè äîïîñåâíóþ îáðàáîòêó ñåìÿí ñîðãî ñòèìóëÿòîðîì ðîñòà 
Âûìïåë 2 (0,5 ë/ò), à òàêæå ïðèìåíÿëè åãî â ôàçå êóùåíèÿ 

(0,5 ë/ãà) êóëüòóðû. Ðåçóëüòàòû. Óñòàíîâëåíî, ÷òî ãèáðèä 
‘Äîâ³ñòà’ èìååò çíà÷èòåëüíûé ïîòåíöèàë ïðîäóêòèâíîñòè áëà-
ãîäàðÿ áîëåå äëèòåëüíîìó âåãåòàöèîííîìó ïåðèîäó. Â ÷àñò-
íîñòè, â ñðåäíåì ïî îïûòó ïðè ðàçíîé øèðèíå ìåæäóðÿäèé è 
ãóñòîòå ñòîÿíèÿ ðàñòåíèé ïî óðîæàéíîñòè îí ïðåâûøàë ãè-
áðèä ‘Ãóë³âåð’ íà 3,6 ò/ãà. Â âàðèàíòå ïðèìåíåíèÿ ñòèìóëÿòî-
ðà ðîñòà Âûìïåë 2 ïðè øèðèíå ìåæäóðÿäèé 45 ñì è èçìåíå-
íèè íîðì âûñåâà îò 150 äî 250 òûñ. øò./ãà ïîëó÷èëè ïðèðîñò 
óðîæàÿ íà óðîâíå 7,3–13,0 ò/ãà. Àíàëîãè÷íûå âàðèàíòû îïû-
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Purpose. Identify the peculiarities of the growth and 
development of plants, formation of productivity of sweet 
sorghum hybrids for different widths of row spacing, crops 
density and the use of the growth stimulant Vympel 2 in 
the zone of the Forest-Steppe Ukraine. Methods. The study 
used hybrids ‘Dovista’ and ‘Huliver’. The width of the row 
spacing was 45 and 70 cm for the density of the crops: 150 
thousand pcs/ha, 200 thousand pcs/ha, 250 thousand pcs/ha.
Sorghum seed treatment was carried out using Vympel 2 
(0.5 l/t) growth stimulant and its additional foliar applica-
tion in the tillering stage of the crop (0.5 l/ha). Results. 
Studies have revealed that the ‘Dovista’ hybrid has a sig-
nificant potential for productivity due to a longer growing 
season. At different widths of row spacing and density of 
plants standing, the hybrid ‘Dovista’ yield exceeded the 
average by 3.6 t/ha of ‘Huliver’ hybrid. The yield increase 
at the level of 7.3–13.0 t/ha was obtained in the variant 
of application of growth stimulant Vympel 2 at 45 cm of 
row spacing and changes in sowing rates from 150 to 250 
thousand pcs/ha. Similar variants of experiment at 70 cm 
of width of row spacing ensured collection of vegetative 
mass of sweet sorghum at 6.7–12.6 t/ha more than in cont-
rol variants. The growth stimulant Vympel 2 increased the 
accumulation of dry matter in ‘Dovista’ hybrid with a row 

spacing of 45 cm and various seeding rates by 1.3–4.3 t/ha,
whereas with a row spacing of 70 cm – by 1.2–3.5 t/ha. In 
the ‘Huliver’ hybrid in similar experiments, an increase in 
dry matter was obtained at the level of 1.7–3.9 t/ha, and 
the application of the growth regulator ensured the collec-
tion of dry matter of sweet sorghum by 1.3–3.0 t/ha above 
the control variants. Total sugar content in the variants of 
the experiment was biased. Application of seed treatment 
with growth stimulant Vympel 2 (0.5 l/t) followed by foliar 
application in the tillering stage (0.5 l/ha) increased the 
content of total sugars by 0.15, but this slight deviation was 
within the experimental margin. Conclusions. The highest 
yield of green mass at a density of 250 thousand plants per 
hectare and seed treatment with growth stimulant Vympel 2 
(0.5 l/t) + foliar application in the tillering stage (0.5 l/ha) 
provided the ‘Dovista’ hybrid – 98.8 t/ha, which is 5.3 t/ha 
more than in the ‘Huliver’ hybrid for the width of the row 
spacing of 45 cm. In the phase of physiological maturity of 
the grain, the content of total sugars in sweet sorghum was, 
on average, at the level of 15.0%, in the ‘Dovista’ hybrid – 
15.4%, in the ‘Huliver’ hybrid – 14.7%.

Keywords: sweet sorghum; hybrids; plant growth stimu-
lant; yield and quality indices; weather conditions of the veg-
etative period.
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òà ïðè øèðèíå ìåæäóðÿäèé 70 ñì îáåñïå÷èëè ñáîð âåãåòà-
òèâíîé ìàññû ñîðãî ñàõàðíîãî íà 6,7–12,6 ò/ãà áîëüøå êîíò-
ðîëüíûõ âàðèàíòîâ. Ñòèìóëÿòîð ðîñòà Âûìïåë 2 óâåëè÷èâàë 
íàêîïëåíèå ñóõîãî âåùåñòâà ó ãèáðèäà ‘Äîâ³ñòà’ ïðè øèðèíå 
ìåæäóðÿäèé 45 ñì è ðàçíûõ íîðìàõ âûñåâà íà 1,3–4,3 ò/ãà, 
òîãäà êàê ïðè øèðèíå ìåæäóðÿäèé 70 ñì – íà 1,2–3,5 ò/ãà. 
Ó ãèáðèäà ‘Ãóë³âåð’ â àíàëîãè÷íûõ âàðèàíòàõ îïûòà ïîëó÷åí 
ïðèðîñò ñóõîãî âåùåñòâà íà óðîâíå 1,7–3,9 ò/ãà, à ïðèìåíå-
íèå ðåãóëÿòîðà ðîñòà îáåñïå÷èëî ñáîð ñóõîãî âåùåñòâà íà 
1,3–3,0 ò/ãà áîëüøå êîíòðîëüíûõ âàðèàíòîâ. Ñîäåðæàíèå îá-
ùèõ ñàõàðîâ â âàðèàíòàõ îïûòà èìåë òåíäåíöèîçíûé õàðàê-
òåð. Ïðèìåíåíèå îáðàáîòêè ñåìÿí ñòèìóëÿòîðîì ðîñòà Âûì-
ïåë 2 (0,5 ë/ò) ñ ïîñëåäóþùèì âíåêîðíåâûì èñïîëüçîâàíèåì 

â ôàçå êóùåíèÿ (0,5 ë/ãà) ïîâûñèëî ñîäåðæàíèå îáùèõ ñàõà-
ðîâ íà 0,15%, ÷òî, îäíàêî, áûëî â ïðåäåëàõ ïîãðåøíîñòè îïû-
òà. Âûâîäû. Íàèâûñøóþ óðîæàéíîñòü çåëåíîé ìàññû ïðè 
ãóñòîòå 250 òûñ. ðàñòåíèé íà ãåêòàð è ïðèìåíåíèè ñòèìóëÿ-
òîðà ðîñòà Âûìïåë 2 îáåñïå÷èë ãèáðèä ‘Äîâ³ñòà’ – 98,8 ò/ãà,
÷òî íà 5,3 ò/ãà áîëüøå, ÷åì ó ãèáðèäà ‘Ãóë³âåð’ ïðè øèðèíå 
ìåæäóðÿäèé 45 ñì. Â ôàçå ôèçèîëîãè÷åñêîé ñïåëîñòè çåð-
íà ñîäåðæàíèå îáùèõ ñàõàðîâ â ñòåáëÿõ ñîðãî ñàõàðíîãî â 
ñðåäíåì ïî îïûòó áûëî íà óðîâíå 15,0%, â òîì ÷èñëå ó ãèáðè-
äà ‘Äîâ³ñòà’ – 15,4%, ‘Ãóë³âåð’ – 14,7%.

Êëþ÷åâûå ñëîâà: ñîðãî ñàõàðíîå; ãèáðèäû; ñòèìóëÿ-
òîð ðîñòà ðàñòåíèé; óðîæàéíîñòü è êà÷åñòâåííûå ïî-
êàçàòåëè; ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà.
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Âñòóï
Êóêóðóäçà (Zea mays L.) – êîðìîâà, òåõí³÷-

íà ³ õàð÷îâà êóëüòóðà âåëèêèõ ìîæëèâîñòåé. 
Âîíà º ë³äåðîì ñâ³òîâîãî âèðîáíèöòâà çåðíî-
âî¿ ãðóïè êóëüòóð. Çà äàíèìè Ì³í³ñòåðñòâà 
ñ³ëüñüêîãî ãîñïîäàðñòâà ÑØÀ, ó 2016–2017 
ÌÐ ñâ³òîâå âèðîáíèöòâî êóêóðóäçè äîñÿãàº 
1075 ìëí ò, ùî ïåðåâèùóº ïîêàçíèê ïîïåðåä-
íüîãî ñåçîíó á³ëüø í³æ íà 11% òà âñòàíîâ-
ëþº íîâèé ñâ³òîâèé ðåêîðä. Ïîïðè ùîð³÷íå 
çá³ëüøåííÿ îáñÿã³â âèðîáíèöòâà êóêóðóäçè 
¿¿ ñïîæèâàííÿ òàêîæ çðîñòàº. ²ç ÷àñòêîþ 
42% âîíà âèò³ñíèëà ç ïåðøîãî ì³ñöÿ ïøåíè-
öþ ³ ñòàëà ë³äåðîì çåðíîâîãî áàëàíñó ïëàíå-
òè. Îñíîâíèìè âèðîáíèêàìè êóêóðóäçè ó 
ñâ³ò³ º ÑØÀ (36,51%), Êèòàé (20,84%) òà Áðà-
çèë³ÿ (8,87%). Âàæëèâå ì³ñöå â ñâ³òîâîìó âè-
ðîáíèöòâ³ ö³º¿ êóëüòóðè çàéìàº é Óêðà¿íà – 
2,66%, àáî 28 ìëí ò [1].

Â Óêðà¿í³ êóêóðóäçà, ïåðåäóñ³ì, º ïðîâ³ä-
íîþ êîðìîâîþ êóëüòóðîþ. Íà ïðîäîâîëü÷³ 
ö³ë³ é òåõí³÷í³ ïîòðåáè âèêîðèñòîâóºòüñÿ 
ëèøå 35–40% çåðíà êóêóðóäçè, à äâ³ òðåòè-
íè – íà êîðì òâàðèíàì. Çà ïîêàçíèêàìè á³î-
ëîã³÷íî¿ âðîæàéíîñò³ âîíà ïîñ³äàº ïåðøå ì³ñ-
öå ñåðåä âèä³â ãðóïè çåðíîâèõ. Â Óêðà¿í³ 

ïëîùà ï³ä ïîñ³âàìè êóêóðóäçè íà ïðîäîâîëü-
÷³ ö³ë³ ùîð³÷íî çðîñòàº [2].

Ñó÷àñí³ ã³áðèäè êóêóðóäçè ð³çíÿòüñÿ çà 
ìîðôîá³îëîã³÷íèìè ïîêàçíèêàìè òà ðåàêö³ºþ 
íà ïðèðîäíî-êë³ìàòè÷í³ óìîâè âèðîùóâàííÿ. 
Ñó÷àñíà òåõíîëîã³ÿ âèðîùóâàííÿ êóêóðóäçè 
ïîâèííà áàçóâàòèñÿ íà á³îëîã³÷íèõ îñîáëè-
âîñòÿõ ã³áðèä³â, ÿê³ á çàáåçïå÷óâàëè íàéá³ëü-
øó â³ääà÷ó â³ä çàñòîñóâàííÿ êîìïëåêñó àãðî-
òåõí³÷íèõ çàõîä³â ç óðàõóâàííÿì âèìîã ðîñ-
ëèí â äåÿê³ ïåð³îäè ¿õ ðîñòó é ðîçâèòêó. Íà-
ñ³ííÿ ã³áðèä³â êóêóðóäçè çäàòíå ïðîðîñòàòè é 
äàâàòè ïîâíîö³íí³ ñõîäè ò³ëüêè çà ïåâíî¿ òåì-
ïåðàòóðè ´ðóíòó é ïîâ³òðÿ [3, 4].

Ñ³âáà ã³áðèä³â êóêóðóäçè â îïòèìàëüí³ 
ñòðîêè º ãîëîâíîþ óìîâîþ îòðèìàííÿ ¿õ âè-
ñîêî¿ òà ñòàá³ëüíî¿ âðîæàéíîñò³ [5, 6]. Ó÷åí³ 
²íñòèòóòó çåðíîâîãî ãîñïîäàðñòâà ÍÀÀÍ 
Óêðà¿íè çàçíà÷àþòü, ùî êîðîòøèé ïåð³îä 
â³ä ñ³âáè äî ñõîä³â çàáåçïå÷óº á³ëüøó ïðî-
äóêòèâí³ñòü ã³áðèä³â, à ðàíí³ ñòðîêè – ôîð-
ìóþòü íèæ÷ó âðîæàéí³ñòü [7, 8]. 

Ìåòà äîñë³äæåíü – óñòàíîâèòè îñîáëèâîñ-
ò³ ôîðìóâàííÿ á³îìåòðè÷íèõ ïîêàçíèê³â 
óðîæàéíîñò³ ã³áðèä³â êóêóðóäçè çà ð³çíèõ 
ñòðîê³â ñ³âáè â óìîâàõ Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ç âèâ÷åííÿ ï³äâè-

ùåííÿ ïðîäóêòèâíîñò³ ã³áðèä³â êóêóðóäçè 
ïðîâîäèëè íà âèð³âíÿí³é çà ðåëüºôîì ä³ëÿí-
ö³ äîñë³äíîãî ïîëÿ íàóêîâî-âèðîáíè÷îãî ñå-
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Ôîðìóâàííÿ ñòðóêòóðè âðîæàþ ã³áðèä³â êóêóðóäçè
çà ð³çíèõ ñòðîê³â ñ³âáè 
Â. Â. Áàãàò÷åíêî1, Ì. Ì. Òàãàíöîâà2, Í. Â. Ñèìîíåíêî2  
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Ìåòà. Óñòàíîâèòè îñîáëèâîñò³ ôîðìóâàííÿ á³îìåòðè÷íèõ ïîêàçíèê³â óðîæàéíîñò³ ã³áðèä³â êóêóðóäçè çà ð³çíèõ ñòðîê³â 
ñ³âáè â óìîâàõ Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Ïîëüîâ³ äîñë³äè çàêëàäàëè íà âèð³âíÿí³é çà ðåëüºôîì ä³ëÿíö³ äîñë³äíîãî 
ïîëÿ íàóêîâî-âèðîáíè÷îãî ñåëåêö³éíîãî ï³äïðèºìñòâà ÒÎÂ «Ðàñàâà» (ñ. Ïóñòîâàð³âêà Ñêâèðñüêèé ð-í Êè¿âñüêà îáë.), 
ðîçòàøîâàíîãî â Ïðàâîáåðåæíîìó Ë³ñîñòåïó Óêðà¿íè. Ãîñïîäàðñüêîö³íí³ òà ìîðôî-á³îëîã³÷í³ ïîêàçíèêè ã³áðèä³â êóêó-
ðóäçè âèâ÷àëè çà óí³ô³êîâàíîþ ìåòîäèêîþ ç âèçíà÷åííÿ ïîêàçíèê³â ïðèäàòíîñò³ äî ïîøèðåííÿ â Óêðà¿í³. Ðåçóëüòàòè. 
Ìîðôîìåòðè÷í³ ïîêàçíèêè ôîðìóâàííÿ ïðîäóêòèâíîñò³ ðîñëèí òà âðîæàéíîñò³ ã³áðèä³â êóêóðóäçè (âèñîòà ðîñëèí, äîâ-
æèíà êà÷àíà, ê³ëüê³ñòü ðÿä³â çåðåí, ê³ëüê³ñòü çåðåí ó ðÿäó, âèõ³ä çåðíà ç êà÷àíà) çà ð³çíèõ ñòðîê³â ñ³âáè (25 êâ³òíÿ, 10 òà 
25 òðàâíÿ) íàéñòàá³ëüí³øèìè áóëè çà ðàííüîãî (25 êâ³òíÿ) ñòðîêó. Ðàííüîñòèãëèé ã³áðèä ‘Ð³ñò ÑÂ’ íàéâèùó âðîæàéí³ñòü 
çàáåçïå÷èâ çà ñ³âáè 25 êâ³òíÿ – 11,6 ò/ãà, ùî íà 1,5 ò/ãà á³ëüøå, í³æ çà ñ³âáè â òðàäèö³éíî ïðèéíÿò³ ñòðîêè – ïåðøà äåêàäà 
òðàâíÿ (10 òðàâíÿ). Ñåðåäíüîðàíí³é ã³áðèä ‘Ð³÷êà Ñ’ òàêîæ çà ðàííüîãî ñòðîêó ñ³âáè (25 êâ³òíÿ) ñôîðìóâàâ óðîæàéí³ñòü 
11,3 ò/ãà, ùî íà 0,6 ò/ãà á³ëüøå, í³æ çà ñ³âáè 10 òðàâíÿ. Âèñíîâêè. Ìîðôîìåòðè÷í³ ïîêàçíèêè ôîðìóâàííÿ ïðîäóêòèâíîñò³ 
ðîñëèí òà ñòðîêè ñ³âáè íàñ³ííÿ âïëèâàþòü íà âðîæàéí³ñòü ã³áðèä³â êóêóðóäçè â óìîâàõ Ë³ñîñòåïó Óêðà¿íè. 

Êëþ÷îâ³ ñëîâà: ã³áðèä; êà÷àí; ïîêàçíèêè ïðèäàòíîñò³ äî ïîøèðåííÿ; âèõ³ä çåðíà; ñòðîêè ñ³âáè; ïðîäóêòèâí³ñòü; 
óðîæàéí³ñòü; âîëîã³ñòü çåðíà.
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ëåêö³éíîãî ï³äïðèºìñòâà ÒÎÂ «Ðàñàâà» 
(ñ. Ïóñòîâàð³âêà Ñêâèðñüêèé ð-í Êè¿âñüêà 
îáë.), ðîçòàøîâàíîãî â Ïðàâîáåðåæíîìó Ë³ñî-
ñòåïó Óêðà¿íè. 

¥ðóíò äîñë³äíîãî ïîëÿ – ÷îðíîçåì òèïîâèé 
ñåðåäíüîãóìóñíèé êðóïíîïèëóâàòèé ñåðåä-
íüîñóãëèíêîâèé íà ëåñ³. Óì³ñò ãóìóñó – 4,6–
4,8% (çà Òþð³íèì). ¥ðóíòè õàðàêòåðèçóþòü-
ñÿ ñåðåäí³ì ð³âíåì çàáåçïå÷åííÿ ïîæèâíèìè 
ðå÷îâèíàìè. Ê³ëüê³ñòü íåïðîäóêòèâíî¿ âîëîãè 
â 1,5-ìåòðîâîìó øàð³ ñòàíîâèòü 178–262 ìì, à 
çàïàñ âîëîãè (çà ÍÂ) – 513–560 ìì. Âîëîã³ñòü 
ñò³éêîãî â’ÿíåííÿ ðîñëèí äîð³âíþº ïîäâ³é-
í³é ìàêñèìàëüí³é ã³ãðîñêîï³÷íîñò³. Ï³äçåì-
í³ âîäè çàëÿãàþòü íà ãëèáèí³ 16–24 ì. ¥ðóí-
òè, íà ÿêèõ çàêëàäåíî äîñë³äè, ìàþòü íåé-
òðàëüíó ðåàêö³þ ´ðóíòîâîãî ðîç÷èíó ³ º ïðè-
äàòíèìè äëÿ âèðîùóâàííÿ êóêóðóäçè.

Ó äîñë³ä³ âèñ³âàëè ã³áðèäè êóêóðóäçè ‘Ð³ñò 
ÑÂ’, ‘Ðóøíèê ÑÂ’ òà ‘Ð³÷êà Ñ’, îðèã³íàòîðîì 
ÿêèõ º Òîâàðèñòâî ç îáìåæåíîþ â³äïîâ³äàëü-
í³ñòþ «Ðàñàâà».

Äîñë³äè çàêëàäåíî íà âèñîêîìó ôîí³ ì³íå-
ðàëüíèõ äîáðèâ (N

90
P

90
K

90
). Ñ³âáó ïðîâîäèëè 

â òðè ñòðîêè: 25 êâ³òíÿ, 10 òà 25 òðàâíÿ. Âà-
ð³àíòè â äîñë³ä³ ðîçì³ùóâàëè ïîñë³äîâíî ó 
òðèðàçîâ³é ïîâòîðíîñò³. Çàõîäè çàõèñòó â³ä 
áóð’ÿí³â íà ä³ëÿíêàõ ïðîâîäèëè øëÿõîì 
ðó÷íîãî ïðîïîëþâàííÿ ç îäíî÷àñíèì ôîðìó-
âàííÿì ãóñòîòè ðîñëèí. Çáèðàííÿ òà îáë³ê 
óðîæàþ çä³éñíþâàëè ó ôàç³ ïîâíî¿ ñòèãëîñò³ 
çåðíà âðó÷íó øëÿõîì çâàæóâàííÿ êà÷àí³â ç 
óñ³º¿ îáë³êîâî¿ ïëîù³ ä³ëÿíêè. 

Ôåíîëîã³÷í³ ñïîñòåðåæåííÿ ïðîâîäèëè íà 
äîñë³äæóâàíèõ ðÿäêàõ ó äâîõ íåñóì³æíèõ 
ïîâòîðåííÿõ. Â³çóàëüíî â³äì³÷àëè ïî÷àòîê 
ôàçè, êîëè â íå¿ âñòóïèëî 10% ðîñëèí, òà 
ïîâíó – 75%. Ô³êñóâàëè äàòó ñ³âáè, ç’ÿâëåííÿ 
ñõîä³â, öâ³ò³ííÿ âîëîòåé, êà÷àí³â, ìîëî÷íî¿, 
âîñêîâî¿ òà ïîâíî¿ ñòèãëîñò³ çåðíà. Ãóñòîòó 
ñòîÿííÿ ðîñëèí îáë³êîâóâàëè ï³äðàõóíêîì 
ðîñëèí íà 14,3 ïîãîííèõ ìåòðàõ (10 ì2) ç ïå-
ðåðàõóíêîì ¿õ ó òèñÿ÷³ íà ãåêòàð.

Âèñîòó ðîñëèí òà âèñîòó ïðèêð³ïëåííÿ êà-
÷àí³â âèçíà÷àëè ï³ñëÿ ôàçè âèêèäàííÿ âîëî-
òåé ÷åðåç ïðîì³ð 10 òèïîâèõ ðîñëèí ó äâîõ 
íåñóì³æíèõ ïîâòîðåííÿõ. Âèñîòó ðîñëèí âè-
ì³ðþâàëè â³ä ïîâåðõí³ ´ðóíòó äî âåðõ³âêè 
âîëîò³, à äîâæèíó ñòåáëà â³ä êîðåíåâî¿ øèé-
êè äî âåðõ³âêè âîëîò³.

Âîëîã³ñòü çåðíà êóêóðóäçè, âèõ³ä çåðíà òà 
âðîæàéí³ñòü âèçíà÷àëè â ïðîáàõ êà÷àí³â 
(10 øò.), ÿê³ â³äáèðàëè íà êîæí³é îáë³êîâ³é 
ä³ëÿíö³. Óðîæàé íàñ³ííÿ ïåðåðàõîâóâàëè íà 
ñòàíäàðòíó âîëîã³ñòü 14% [9–11]. 

Ãîñïîäàðñüê³, á³îëîã³÷í³ òà ìîðôîëîã³÷í³ 
îçíàêè êóêóðóäçè âèâ÷àëè çà óí³ô³êîâàíîþ 
ìåòîäèêîþ ç âèçíà÷åííÿ ïîêàçíèê³â ïðè-
äàòíîñò³ äî ïîøèðåííÿ â Óêðà¿í³. Ñòàòèñ-
òè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ äàíèõ 
ïðîâîäèëè çà ñïåö³àëüíèìè ïðîãðàìàìè íà 
ïåðñîíàëüíîìó êîìï’þòåð³ ç âèêîðèñòàí-
íÿì Statistika.

Ðåçóëüòàòè äîñë³äæåíü
Óðîæàéí³ñòü êóêóðóäçè º îñíîâíèì ïîêàç-

íèêîì åôåêòèâíîñò³ ðîçðîáëåíèõ òà âïðîâà-
äæåíèõ ïðèéîì³â òåõíîëîã³¿ ¿¿ âèðîùóâàííÿ. 
Îäíèì ³ç êðèòåð³¿â ôîðìóâàííÿ âðîæàéíîñò³ 
º îïòèìàëüí³ ñòðîêè ñ³âáè. Óïðàâë³ííÿ ðîñ-
òîì ³ ðîçâèòêîì ðîñëèí òà ôîðìóâàííÿì íà-
ñ³ííºâî¿ ïðîäóêòèâíîñò³ ðîñëèí ã³áðèä³â êó-
êóðóäçè ð³çíèõ ãðóï ñòèãëîñò³ ÷åðåç îïòèì³-
çàö³þ ñòðîê³â ñ³âáè ìàº òåîðåòè÷íå òà ïðàê-
òè÷íå çíà÷åííÿ [12, 13].

Óïðîäîâæ 2014, 2015, ³ 2017 ðð. âèâ÷àëè 
òðè ñòðîêè ñ³âáè êóêóðóäçè: ðàíí³é – 25 
êâ³òíÿ, îïòèìàëüíèé – 10 òðàâíÿ òà ï³çí³é – 
25 òðàâíÿ.

Çà äàíèìè ôåíîëîã³÷íèõ ñïîñòåðåæåíü 
óñòàíîâëåíî, ùî ñòðîêè ñ³âáè íàñ³ííÿ ã³áðè-
ä³â âïëèâàþòü íà òðèâàë³ñòü ïðîõîäæåííÿ 
ôåíîëîã³÷íèõ ôàç ðîñòó é ðîçâèòêó ðîñëèí 
êóêóðóäçè (òàáë. 1).

Íà òðèâàë³ñòü ì³æôàçíèõ ïåð³îä³â ðîñëèí 
êóêóðóäçè ñóòòºâî âïëèâàëè ñòðîêè ñ³âáè òà 

Òàáëèöÿ 1
Ôåíîëîã³÷í³ ôàçè ðîñòó é ðîçâèòêó ðîñëèí êóêóðóäçè çà ð³çíèõ ñòðîê³â ñ³âáè

(ñåðåäíº çà 2014, 2015, 2017 ðð.)
Ã³áðèä 

(ôàêòîð À)
Ñòðîê ñ³âáè 
(ôàêòîð Â)

Ôåíîëîã³÷í³ ôàçè ðîñòó é ðîçâèòêó êóëüòóðè
7–8 ëèñòê³â âèêèäàííÿ âîëîò³ ìîëî÷íî-âîñêîâà ñòèãë³ñòü âîñêîâà ñòèãë³ñòü

‘Ð³ñò ÑÂ’
25.04 7.06 10.07 6.08 6.09
10.05* 8.06 9.07 6.08 8.09
25.05 10.06 11.07 7.08 10.09

‘Ðóøíèê ÑÂ’
25.04 10.06 11.07 9.08 11.09
10.05* 12.06 11.07 8.08 10.09
25.05 9.06 10.07 9.08 10.09

‘Ð³÷êà Ñ’
25.04 9.06 11.07 10.08 12.09
10.05* 11.06 12.07 14.08 12.09
25.05 12.06 13.07 13.08 14.09

*Êîíòðîëü.
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Ðîñëèííèöòâî

ïîãîäí³ óìîâè ðîê³â äîñë³äæåíü, ùî çàáåç-
ïå÷èëî ïîÿâó ñõîä³â ÷åðåç 8–14 ä³á çàëåæíî 
â³ä ã³áðèäà. Ðàíí³ ñòðîêè ñ³âáè (25 êâ³òíÿ) 
ã³áðèäà ‘Ð³ñò ÑÂ’ çàáåçïå÷èëè ïîÿâó ïîâíèõ 
ñõîä³â ÷åðåç 12–14 ä³á. Çà ñ³âáè íàñ³ííÿ 25 
òðàâíÿ ïîâí³ ñõîäè ç’ÿâèëèñÿ íà 5–7 ä³á ðà-
í³øå. Àíàëîã³÷íà òåíäåíö³ÿ ñïîñòåð³ãàëàñÿ ³ 
â ³íøèõ äîñë³äæóâàíèõ ã³áðèä³â. 

Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü, ùî òðè-
âàë³ñòü ïåð³îäó ñ³âáà–ñõîäè çàëåæàòü â³ä 
òåìïåðàòóðíîãî ðåæèìó ´ðóíòó òà ïîâ³òðÿ. 
Çà ñ³âáè â á³ëüø ï³çí³ ñòðîêè ïðîõîäèëî ïðè-
ñêîðåíå ï³äâèùåííÿ àêòèâíèõ òåìïåðàòóð, 
òîìó ïåð³îä ïîÿâè ñõîä³â ñêîðî÷óâàâñÿ.

Ðåçóëüòàòàìè ôåíîëîã³÷íèõ ñïîñòåðåæåíü 
çà ðîñòîì ³ ðîçâèòêîì êóêóðóäçè âñòàíîâëå-
íî, ùî çà ñ³âáè 25 êâ³òíÿ ñõîäè áóëè äðóæ-
í³øèìè, í³æ çà ñ³âáè 10 òà 25 òðàâíÿ. Ñåðåä-
íüîäîáîâ³ òåìïåðàòóðè ìàþòü çíà÷íèé âïëèâ 
íà øâèäê³ñòü ïðîõîäæåííÿ îêðåìèõ ôåíî-

ôàç ³ çàãàëüíó òðèâàë³ñòü ïåð³îäó âåãåòàö³¿. 
Öå äîáðå ïîì³òíî çà ñ³âáè êóëüòóðè â ðàíí³ 
ñòðîêè. Ñ³âáà â ï³çí³ø³ ñòðîêè ñêîðî÷óº ïå-
ð³îä ñõîäè–öâ³ò³ííÿ âîëîò³, à òðèâàë³ñòü ïå-
ð³îäó öâ³ò³ííÿ âîëîò³–ïîâíà ñòèãë³ñòü çá³ëü-
øóºòüñÿ. Äàí³ òðèâàëîñò³ ì³æôàçíèõ ïåð³î-
ä³â âåãåòàö³¿ ã³áðèä³â çàëåæíî â³ä ñòðîê³â 
ñ³âáè ïîêàçóþòü, ùî âåãåòàö³éíèé ïåð³îä 
ðîñëèí êóêóðóäçè çà ïåð³îä äîñë³äæåíü çà 
ï³çíüî¿ ñ³âáè çìåíøóºòüñÿ ïîð³âíÿíî ç ðàí-
íüîþ ñ³âáîþ – 25 êâ³òíÿ. 

Âàæëèâèìè ³äåíòèô³êàö³éíèìè îçíàêàìè 
ã³áðèä³â êóêóðóäçè òà ãîëîâíèìè ñêëàäíè-
êàìè ôîðìóâàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñ-
ò³ é óðîæàéíîñò³ íàñ³ííÿ º äîâæèíà òà ä³à-
ìåòð êà÷àíà, ê³ëüê³ñòü ðÿä³â íàñ³íèí ³ ê³ëü-
ê³ñòü íàñ³íèí ó ðÿäó. Îñîáëèâîñò³ ôîðìóâàí-
íÿ ìîðôîìåòðè÷íèõ ïîêàçíèê³â âåãåòàòèâ-
íèõ òà ãåíåðàòèâíèõ îðãàí³â ã³áðèä³â êóêó-
ðóäçè íàâåäåíî â òàáëèö³ 2.

Òàáëèöÿ 2 
Ìîðôîìåòðè÷í³ ïîêàçíèêè ã³áðèä³â êóêóðóäçè çàëåæíî â³ä ñòðîê³â ñ³âáè

(ñåðåäíº çà 2014, 2015, 2017 ðð.)

Ñòðîê ñ³âáè Âèñîòà 
ðîñëèíè, ñì

Ê³ëüê³ñòü 
ëèñòê³â, øò.

Êà÷àí
äîâæèíà, 

ñì
ä³àìåòð, 

ñì
ê³ëüê³ñòü ðÿä³â 

íàñ³ííÿ, øò.
ê³ëüê³ñòü íàñ³íèí 

ó ðÿäó, øò.
‘Ð³ñò ÑÂ’

25.04 255,3 15,3 20,4 4,9 15 38
10.05* 251,3 14,0 19,7 4,5 15 38
25.05 248,7 17,0 19,6 4,6 15 40

‘Ðóøíèê ÑÂ’
25.04 237,7 16,5 18,2 4,8 15 35
10.05* 232,0 15,1 18,7 4,8 14 39
25.05 224,3 17,0 18,3 4,9 14 40

‘Ð³÷êà Ñ’
25.04 231,7 15,1 19,5 5,0 15 35
10.05* 226,6 17,1 19,6 4,9 14 38
25.05 222,3 16,2 18,7 5,1 15 39
Í²Ð

0,05
4,31 1,03 0,36 0,13 0,8 2,4

*Êîíòðîëü.

Âèñîòà ðîñëèí â ðîêè äîñë³äæåíü çà îïòè-
ìàëüíîãî (10 òðàâíÿ) òà ï³çíüîãî ñòðîêó ñ³â-
áè (25 òðàâíÿ) çìåíøóâàëàñÿ ïîð³âíÿíî ç 
ðàíí³ì ñòðîêîì (25 êâ³òíÿ). 

Êà÷àíè ã³áðèä³â êóêóðóäçè çà ïåð³îä âåãå-
òàö³¿ çà ð³çíèõ ñòðîê³â ñ³âáè ôîðìóâàëè ñòà-
á³ëüíó ê³ëüê³ñòü ðÿä³â çåðåí (14–16) äëÿ êîæ-
íîãî ã³áðèäà. Ïðîòå, ê³ëüê³ñòü çåðåí ó ðÿäó 
áóëà ð³çíîþ çà âñ³õ ñòðîê³â ñ³âáè, ùî çàáåç-
ïå÷èëî âàð³þâàííÿ á³îìåòðè÷íîãî ïîêàçíèêà 
«âèõ³ä çåðíà ç îäíîãî êà÷àíà, øò.» äëÿ äîñë³-
äæóâàíèõ ã³áðèä³â çà ðàíí³õ (38–40), îïòè-
ìàëüíèõ (35–40) òà ï³çí³õ (35–39) ñòðîê³â ñ³â-
áè. Ã³áðèä ‘Ð³ñò ÑÂ’ çàáåçïå÷èâ ïîð³âíÿíî îä-
íàêîâèé âèõ³ä çåðíà çà ñ³âáè 25 êâ³òíÿ òà 10 
òðàâíÿ, àëå âèõ³ä çåðíà ç îäíîãî êà÷àíà çá³ëü-
øóâàâñÿ çà ñ³âáè 25 òðàâíÿ. Îäíàê, íàñ³ííÿ 

áóëî ìåíøå çà ðîçì³ðîì òà ìàñîþ 1000 íàñ³-
íèí, ùî íàäàë³ çàáåçïå÷èëî íèæ÷ó âðîæàé-
í³ñòü. Àíàëîã³÷íà òåíäåíö³ÿ ñïîñòåð³ãàëàñÿ é 
äëÿ ã³áðèä³â ‘Ðóøíèê ÑÂ’ òà ‘Ð³÷êà Ñ’ (ðèñ.).

Ìàñà 1000 íàñ³íèí çàëåæíî â³ä ñòðîêó ñ³âáè 
ã³áðèä³â êóêóðóäçè áóëà òàêîþ: ‘Ð³ñò ÑÂ’ – 
234–286 ã, ‘Ðóøíèê ÑÂ’ – 226–264 òà ‘Ð³÷êà Ñ’ 
– 218–252 ã. Â óñ³õ âàð³àíòàõ äîñë³äó íàéâè-
ù³ çíà÷åííÿ öüîãî ïîêàçíèêà îòðèìàíî çà 
ðàííüîãî ñòðîêó ñ³âáè. Ç³ çá³ëüøåííÿì âè-
õîäó íàñ³ííÿ ç îäíîãî êà÷àíà âñ³õ ã³áðèä³â çà 
ï³çí³õ ñòðîê³â ñ³âáè 25 òðàâíÿ ìàñà 1000 íà-
ñ³íèí ìàëà íåãàòèâíó äèíàì³êó ³ áóëà íàé-
íèæ÷îþ: 234, 226 ³ 218 ã ó äîñë³äæóâàíèõ 
ã³áðèä³â â³äïîâ³äíî. 

Ùîäî ìàñè êà÷àí³â, òî ìàêñèìàëüíîþ 
âîíà âèÿâèëàñÿ çà ñ³âáè 25 êâ³òíÿ, ì³í³ìàëü-
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Ðèñ. Ìàñà çåðíà ç îäíîãî êà÷àíà êóêóðóäçè
çàëåæíî â³ä ñòðîê³â ñ³âáè, ã

(ñåðåäíº çà 2014, 2015, 2017 ðð.)
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íîþ – 25 òðàâíÿ. Íàéá³ëüøà ìàñà çåðíà ç 
êà÷àíà ñïîñòåð³ãàëàñÿ çà ñ³âáè 25 êâ³òíÿ, 
íàéìåíøà – 25 òðàâíÿ. Âèõ³ä çåðíà áóâ íàé-
âèùèì ó ã³áðèäà ‘Ð³ñò ÑÂ’ (84,2%) çà ñ³âáè 
25 êâ³òíÿ. Àíàëîã³÷íà òåíäåíö³ÿ ñïîñòåð³ãà-
ëàñÿ äëÿ ³íøèõ ã³áðèä³â çà ðàííüîãî ñòðîêó 
ñ³âáè (òàáë. 3).

Çáèðàëüíà âîëîã³ñòü çåðíà êóêóðóäçè 
âïðîäîâæ óñ³õ ðîê³â äîñë³äæåííÿ íàéìåí-
øîþ çà ñòðîêàìè ñ³âáè – 19–20% – áóëà çà 
ñ³âáè 25 êâ³òíÿ, íàéá³ëüøîþ – 23–25% – 25 
òðàâíÿ. Ç îãëÿäó íà âîëîã³ñòü çåðíà êóêóðó-
äçè çàëåæíî â³ä ñòðîê³â ñ³âáè, ìîæíà çàçíà-
÷èòè, ùî âåëè÷èíà öüîãî ïîêàçíèêà äëÿ äî-
ñë³äæóâàíèõ ã³áðèä³â çì³íþâàëàñÿ òàêèì 
÷èíîì: ÷èì ï³çí³øèé ñòðîê ñ³âáè, òèì âè-
ùîþ áóëà âîëîã³ñòü çåðíà. Óðîæàéí³ñòü çåð-
íà êóêóðóäçè îáë³êîâóâàëè ç êîæíî¿ ä³ëÿí-
êè ïîëüîâîãî äîñë³äó â ïåðåðàõóíêó íà ñòàí-

Òàáëèöÿ 3
Óðîæàéí³ñòü çåðíà ã³áðèä³â êóêóðóäçè çàëåæíî â³ä ñòðîê³â ñ³âáè (2014, 2015, 2017 ðð.)

Ñòðîê ñ³âáè – 
ôàêòîð À

Çáèðàëüíà 
âîëîã³ñòü çåðíà, %

Âèõ³ä 
çåðíà, %

Óðîæàéí³ñòü çåðíà (ó ïåðåðàõóíêó íà ñòàíäàðòíó âîëîã³ñòü 14%), ò/ãà
2014 2015 2017 ñåðåäíº

‘Ð³ñò ÑÂ’ – ôàêòîð Â
25.04 19 84,2 11,6 11,3 11,8 11,6
10.05* 21 81,8 11,2 10,5 11,6 11,1
25.05 24 79,3 8,2 8,5 10,6 9,6

‘Ðóøíèê ÑÂ’ – ôàêòîð Â
25.04 19 81,9 11,3 9,9 12,4 11,2
10.05* 21 79,8 10,6 8,9 12,0 10,5
25.05 23 76,7 10,3 9,0 11,3 10,2

‘Ð³÷êà Ñ’ – ôàêòîð Â
25.04 20 83,2 11,4 9,6 12,9 11,3
10.05* 21 82,1 10,7 9,1 12,3 10,7
25.05 25 80,0 10,3 8,8 11,8 10,3

Í²Ð
0,05

 óðîæàéí³ñòü, ò/ãà: À – 1,97; Â – 1,29; ÀÂ – 1,43
*Êîíòðîëü.

äàðòíó âîëîã³ñòü 14%. Òîìó é ïîêàçíèê óðî-
æàéíîñò³ çà ñ³âáè 25 êâ³òíÿ äëÿ ã³áðèä³â 
‘Ð³ñò ÑÂ’, ‘Ðóøíèê ÑÂ’ òà ‘Ð³÷êà Ñ’ ñòàíîâèâ 
11,6; 11,2 òà 11,3 ò/ãà â³äïîâ³äíî. Çà ï³çíüîãî 
ñòðîêó ñ³âáè (25 òðàâíÿ) óðîæàéí³ñòü ã³áðè-
äà ‘Ð³ñò ÑÂ’ çìåíøóâàëàñÿ ïîð³âíÿíî ç 
êîíòðîëåì (ñ³âáà 10 òðàâíÿ) íà 1,5 ò/ãà.

 Ìàêñèìàëüíà âðîæàéí³ñòü ã³áðèä³â êóêó-
ðóäçè ôîðìóâàëàñÿ çà ñ³âáè 25 êâ³òíÿ, íèæ-
÷à (íà 0,6–0,7 ò/ãà) – çà ñ³âáè 10 òðàâíÿ. Ñ³â-
áà ñåðåäíüîñòèãëîãî ã³áðèäà 25 òðàâíÿ çàáåç-
ïå÷èëà çíèæåííÿ âðîæàéíîñò³ íà 0,3–0,4 ò/ãà 
ïîð³âíÿíî ç êîíòðîëåì. Àíàëîã³÷íà çàêîíî-
ì³ðí³ñòü ñïîñòåð³ãàëàñÿ â óñ³ ðîêè äîñë³-
äæåíü. 

Âèñíîâêè
Âèñîòà ðîñëèí çà îïòèìàëüíèõ (10 òðàâíÿ) 

òà ï³çí³õ ñòðîê³â ñ³âáè (25 òðàâíÿ) çìåíøóâà-
ëàñÿ ïîð³âíÿíî ç ðàíí³ì ñòðîêîì (25 êâ³òíÿ). 

Ã³áðèäè ‘Ð³ñò ÑÂ’, ‘Ðóøíèê ÑÂ’ òà ‘Ð³÷êà 
Ñ’ çàáåçïå÷èëè â³äíîñíî îäíàêîâèé âèõ³ä 
çåðíà çà ñ³âáè 25 êâ³òíÿ òà 10 òðàâíÿ, âèõ³ä 
çåðíà ç îäíîãî êà÷àíà çá³ëüøóâàâñÿ çà ñ³âáè 
25 òðàâíÿ, àëå íàñ³ííÿ áóëî ìåíøå çà ðîç-
ì³ðîì òà ìàñîþ 1000 íàñ³íèí, ùî íàäàë³ çà-
áåçïå÷èëî íèæ÷ó âðîæàéí³ñòü. 

Ìàñà 1000 íàñ³íèí çàëåæíî â³ä ñòðîêó ñ³â-
áè ã³áðèä³â êóêóðóäçè ñòàíîâèëà: ‘Ð³ñò ÑÂ’ 
– 234–286 ã, ‘Ðóøíèê ÑÂ’ – 226–264 òà ‘Ð³÷êà 
Ñ’ – 218–252 ã. 

Ìàñà êà÷àí³â ìàêñèìàëüíîþ áóëà çà ñ³â-
áè 25 êâ³òíÿ, à ì³í³ìàëüíîþ – 25 òðàâíÿ. 
Íàéá³ëüøà ìàñà çåðíà ç êà÷àíà ñïîñòåð³ãà-
ëàñÿ çà ñ³âáè 25 êâ³òíÿ, íàéìåíøà –                     
25 òðàâíÿ. 

Óðîæàéí³ñòü ã³áðèä³â êóêóðóäçè ‘Ð³ñò ÑÂ’, 
‘Ðóøíèê ÑÂ’ òà ‘Ð³÷êà Ñ’ áóëà íàéâèùîþ çà 
ðàííüîãî ñòðîêó ñ³âáè 25 êâ³òíÿ – 11,6; 11,2 
òà 11,3 ò/ãà â³äïîâ³äíî. 

Ã³áðèä
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Öåëü. Óñòàíîâèòü îñîáåííîñòè ôîðìèðîâàíèÿ áèîìåò-
ðè÷åñêèõ ïîêàçàòåëåé óðîæàéíîñòè ãèáðèäîâ êóêóðóçû 
ïðè ðàçíûõ ñðî êàõ ñåâà â óñëîâèÿõ Ëåñîñòåïè Óêðàèíû. 

Ìåòîäû. Ïîëåâûå îïûòû çàêëàäûâàëè íà âûðîâíåííîì 
ïî ðåëüåôó ó÷àñòêå îïûòíîãî ïîëÿ íàó÷íî-ïðîèçâîä-
ñòâåííîãî ñåëåêöèîííîãî ïðåäïðèÿòèÿ ÎÎÎ «Ðàñàâà»               
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Purpose. To determine the features of the formation 
of biometric indicators of the corn hybrids yield at diffe-
rent sowing dates in the conditions of the Forest-Steppe of 
Ukraine. Methods. Field experiments were laid on a plot of 
the experimental field of the research and production bree-
ding enterprise LLC “Rasava” (Pustovarivka village, Skvyr-
skyi district, Kyiv region), located in the Right-Bank Forest-
Steppe of Ukraine. Economically valuable and morpho-bio-
logical parameters of corn hybrids were studied according to 
a unified method for determining the indices of suitability 
for distribution in Ukraine. Results. The morphometric in-
dices of the plant productivity formation and the yield of 
corn hybrids (plant height, length of the ear, number of grain 
rows, number of grains per row, grain yield from the ear) at 

(ñ. Ïóñòîâàðîâêà Ñêâèðñêèé ð-í Êèåâñêàÿ îáë.), ðàñïî-
ëîæåííîãî â Ïðàâîáåðåæíîé Ëåñîñòåïè Óêðàèíû. Õîçÿé-
ñòâåííî-öåííûå è ìîðôîáèîëîãè÷åñêèå ïîêàçàòåëè ãèá-
ðèäîâ êóêóðóçû èçó÷àëè ïî óíèôèöèðîâàííîé ìåòîäèêå 
ïî îïðåäåëåíèþ ïîêàçàòåëåé ïðèãîäíîñòè ê ðàñïðî-
ñòðàíåíèþ â Óêðàèíå. Ðåçóëüòàòû. Ìîðôîìåòðè÷åñêèå 
ïîêàçàòåëè ôîðìèðîâàíèÿ ïðîäóêòèâíîñòè ðàñòåíèé è 
óðîæàéíîñòè ãèáðèäîâ êóêóðóçû (âûñîòà ðàñòåíèé, äëè-
íà ïî÷àòêà, êîëè÷åñòâî ðÿäîâ çåðåí, êîëè÷åñòâî çåðåí â 
ðÿäó, âûõîä çåðíà ñ ïî÷àòêà) ïî ñðîêàì ñåâà (25 àïðåëÿ, 
10 è 25 ìàÿ) íàèáîëåå ñòàáèëüíûìè áûëè ïðè ðàííåì (25 
àïðåëÿ) ñðîêå. Ðàííåñïåëûé ãèáðèä ‘Ð³ñò ÑÂ’ íàèâûñøóþ 

óðîæàéíîñòü îáåñïå÷èë ïðè ñåâå 25 àïðåëÿ – 11,6 ò/ãà, 
÷òî íà 1,5 ò/ãà áîëüøå, ÷åì ïðè ñåâå â òðàäèöèîííî ïðè-
íÿòûå ñðîêè – ïåðâàÿ äåêàäà ìàÿ (10 ìàÿ). Ñðåäíåðàííèé 
ãèáðèä ‘Ð³÷êà Ñ’ òàêæå ïðè ðàííåì ñðîêå ñåâà (25 àïðåëÿ) 
ôîðìèðîâàë óðîæàéíîñòü 11,3 ò/ãà, ÷òî íà 0,6 ò/ãà áîëü-
øå, ÷åì ïðè ñåâå 10 ìàÿ. Âûâîäû. Ìîðôîìåòðè÷åñêèå 
ïîêàçàòåëè ôîðìèðîâàíèÿ ïðîäóêòèâíîñòè ðàñòåíèé è 
ñðîêè ñåâà ñåìÿí âëèÿþò íà óðîæàéíîñòü ãèá ðèäîâ êóêó-
ðóçû â óñëîâèÿõ Ëåñîñòåïè Óêðàèíû.

Êëþ÷åâûå ñëîâà: ãèáðèä; ïî÷àòîê; ïîêàçàòåëè ïðè-
ãîäíîñòè ê ðàñïðîñòðàíåíèþ; âûõîä çåðíà; ñðîêè ñåâà; 
ïðîäóêòèâíîñòü; óðîæàéíîñòü; âëàæíîñòü çåðíà.
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the different dates of sowing (April 25, 10 and 25) were the 
most stable at the early term (April 25). The early-ripe hybrid 
‘Richka SV’ provided the highest yield at sowing on April 25 
– 11.6 t/ha, which is 1.5 t/ha more than at the traditionally 
accepted date of sowing – the first decade of May (May 10). 
The medium early hybrid ‘Richka S’, also at an early sowing 
date (April 25), produced yields of 11.3 t/ha, which is 0.6 t/ha 
more than during sowing on May 10. Conclusions. The mor-
phometric indices of the formation of plant productivity and 
the timing of seeding affect the yield of corn hybrids in the 
conditions of the Forest-Steppe of Ukraine.

Keywords: hybrid; ear; indicators of suitability for distri-
bution; grain yield; sowing dates; productivity; crop capacity; 
moisture content of grain.
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Ô³ç³îëîã³ÿ ðîñëèí

Фізіологія рослинізіологія рослинФФізіологія рослинізіологія рослин

Âñòóï
Äåô³öèò âîëîãè º îäíèì ç îñíîâíèõ àá³î-

òè÷íèõ ñòðåñ³â, ùî âïëèâàº íà âðîæàéí³ñòü, 
òîìó àêòóàëüíîñò³ íàáóâàº äîñë³äæåííÿ ìå-
õàí³çì³â àäàïòàö³éíèõ ìîæëèâîñòåé ðîñëèí, 
çîêðåìà ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð. Â³-
äîìî, ùî îäí³ºþ ç ïåðâèííèõ ì³øåíåé çîâ-
í³øíüîãî ñòðåñó º öèòîïëàçìàòè÷íà ìåìáðà-
íà êë³òèí [1], ÿêà ðåàãóº íà íåñòà÷ó âîëîãè 
á³îõ³ì³÷íèìè ïåðåáóäîâàìè ë³ï³äíîãî á³øà-
ðó òà çì³íîþ éîãî â’ÿçêîñò³. Ïëèííèé ñòàí 
öèòîïëàçìàòè÷íî¿ ìåìáðàíè òà àêòèâí³ñòü 
àêâàïîðèí³â çàáåçïå÷óþòü ñòàëå ôóíêö³îíó-
âàííÿ ìåìáðàíè â óìîâàõ íåñòà÷³ âîëîãè. 

Íåâåëèê³ ã³äðîôîáí³ á³ëêè àêâàïîðèíè (27–
30 êÄà) ó ìåìáðàíàõ êë³òèí îðãàí³çîâàí³ ó 
âèãëÿä³ âèñîêîêîíñåðâàòèâíèõ òåòðàìåðíèõ 
ñòðóêòóð [2–4]. Àêâàïîðèíè ôîðìóþòü 
òðàíñìåìáðàíí³ êàíàëè, çàâäÿêè ÿêèì ì³æ 
êë³òèíàìè â³äáóâàºòüñÿ ïàñèâíèé òðàíñïîðò 
âîäè òà ðîç÷èíåíèõ ðå÷îâèí, ùî º îñíîâíèì 
âîäíèì øëÿõîì â óìîâàõ ïîñóõè [5]. Ó ãåíî-
ì³ Zea mays L. âèÿâëåíî 36 ãåí³â, ÿê³ êîäó-
þòü àêâàïîðèíè [6]. Íàé÷èñåëüí³øà ðîäèíà 
àêâàïîðèí³â ðîñëèí – öå Ð²Ð-àêâàïîðèíè 
öèòîïëàçìàòè÷íî¿ ìåìáðàíè (plasma 
membrane intrinsic proteins), ÿêó ïîä³ëÿþòü 
íà äâ³ ãðóïè: Ð²Ð1 òà Ð²Ð2. Àêâàïîðèíè ãðó-
ïè Ð²Ð2 åêñïðåñóºòüñÿ ïåðåâàæíî â êîðåíÿõ 
ðîñëèí ³ õàðàêòåðèçóþòüñÿ á³ëüøîþ çäàò-
í³ñòþ ïðîïóñêàòè âîäó ïîð³âíÿíî ç Ð²Ð1-
àêâàïîðèíàìè [5, 7].

Îñê³ëüêè Ð²Ð2-àêâàïîðèíè â³ä³ãðàþòü âàæ-
ëèâó ðîëü ó âîäíîìó áàëàíñ³ êë³òèí, ð³âåíü 
åêñïðåñ³¿ ¿õí³õ ãåí³â ìîæå çì³íþâàòèñÿ ï³ä 
÷àñ çíåâîäíåííÿ ´ðóíòó. Â³äîìî, ùî äåô³öèò 
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Åêñïðåñ³ÿ àêâàïîðèíó PIP2;1 ÿê îçíàêà ïîñóõîñò³éêîñò³ 
ã³áðèä³â Zea mays L. çà óìîâ çíèæåíî¿ âîëîãîñò³ ´ðóíòó
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Ìåòà. Äîñë³äèòè åêñïðåñ³þ àêâàïîðèíó PIP2;1 ó ã³áðèä³â êóêóðóäçè ‘Äîñòàòîê’ ³ ‘Ôëàãìàí’ (ïîñóõîñò³éê³), à òàêîæ 
ó ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’ (ïîì³ðíî ïîñóõîñò³éê³), ÿê³ 10 ä³á çðîñòàëè â óìîâàõ çíèæåíî¿ âîëîãîñò³ ñóáñòðàòó (30%). 
Îö³íèòè ìîæëèâèé âïëèâ ë³ï³ä³â òà æèðíèõ êèñëîò öèòîïëàçìàòè÷íî¿ ìåìáðàíè íà ôóíêö³îíóâàííÿ PIP2;1 çà òàêèõ óìîâ. 
Ìåòîäè. Á³îõ³ì³÷í³: âèÿâëåííÿ ñêëàäó ë³ï³ä³â òà æèðíèõ êèñëîò ôðàêö³¿ öèòîïëàçìàòè÷íî¿ ìåìáðàíè êîðåí³â ðîñëèí 
(ð³äèííà õðîìàòîãðàô³ÿ); ìîëåêóëÿðíî-á³îëîã³÷í³: äîñë³äæåííÿ â³äíîñíî¿ åêñïðåñ³¿ àêâàïîðèíó PIP2;1 (ïîë³ìåðàçíà 
ëàíöþãîâà ðåàêö³ÿ, ÏËÐ); ìîðôîìåòðè÷í³ âèì³ðè òà ñòàòèñòè÷í³ ìåòîäè îáðîáêè ðåçóëüòàò³â. Ðåçóëüòàòè. Ïîêàçàíî, 
ùî â ã³áðèä³â êóêóðóäçè ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’ åêñïðåñ³ÿ PIP2;1 çíèæóâàëàñÿ, à â ‘Äîñòàòîê’ òà ‘Ôëàãìàí’, íàâïàêè, 
ï³äâèùóâàëàñÿ. Ó êîðåíÿõ ‘Äîñòàòîê’ ³ ‘Ôëàãìàí’ â óìîâàõ çíèæåíî¿ âîëîãîñò³ ñóáñòðàòó ô³êñóâàëè ìåíøèé äåô³öèò âîäè 
ïîð³âíÿíî ç ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’. Êð³ì òîãî, ó öèòîïëàçìàòè÷í³é ìåìáðàí³ âñ³õ ã³áðèä³â çá³ëüøóâàëàñÿ ê³ëüê³ñòü 
ñòåðèí³â ³ ôîñôîë³ï³ä³â. Âèñíîâêè. Çíèæåííÿ åêñïðåñ³¿ PIP2;1, â³äçíà÷åíå â ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’, º õàðàêòåðíèì 
äëÿ íåñò³éêèõ ðîñëèí ³ ñâ³ä÷èòü ïðî ¿õíþ ðåàêö³þ íà çíèæåííÿ âîëîãîñò³ ñóáñòðàòó òà ïðîòèä³þ çíåâîäíåííþ, îñê³ëüêè 
ìåíøà ê³ëüê³ñòü àêâàïîðèí³â çàáåçïå÷óº óòðèìàííÿ âîäè â êë³òèíàõ. Âîäíî÷àñ, çà âîëîãîñò³ ñóáñòðàòó 30% åêñïðåñ³ÿ 
PIP2;1 ó ïîñóõîñò³éêèõ ã³áðèä³â ‘Äîñòàòîê’ òà ‘Ôëàãìàí’, íàâïàêè, ï³äâèùóâàëàñÿ íà ôîí³ ìåíøîãî âîäíîãî äåô³öèòó 
êîðåí³â (ïîð³âíÿíî ç ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’). Ö³ëêîì ³ìîâ³ðíî, ùî ïîñèëåíà åêñïðåñ³ÿ ³çîôîðìè PIP2;1 ñàìå â 
‘Äîñòàòîê’ òà ‘Ôëàãìàí’ º ñïåöèô³÷íèì ³íäèêàòîðîì ïîñóõîñò³éêîñò³ ã³áðèä³â. Îòðèìàí³ äàí³ º âàæëèâèìè äëÿ âäîñêîíà-
ëåííÿ ñåëåêö³¿ ïîñóõîñò³éêèõ ã³áðèä³â êóêóðóäçè. 

Êëþ÷îâ³ ñëîâà: êóêóðóäçà; àêâàïîðèí PIP2;1; ñòåðèíè; ôîñôîë³ï³äè; íåíàñè÷åí³ æèðí³ êèñëîòè; êîðåí³; âîäíèé 
äåô³öèò; ïîñóõîñò³éê³ñòü.
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âîëîãè ïîñèëþº ôóíêö³îíóâàííÿ àêâàïîðèí³â 
òà çá³ëüøóº ê³ëüê³ñòü ¿õí³õ òðàíñêðèïò³â [8]. 
Ôóíêö³îíóâàííÿ àêâàïîðèí³â çàëåæèòü òà-
êîæ â³ä æîðñòêîñò³ ë³ï³äíîãî á³øàðó öèòî-
ïëàçìàòè÷íî¿ ìåìáðàíè êë³òèí, òîìó äëÿ ðî-
çóì³ííÿ ïðèðîäè ïîñóõîñò³éêîñò³ ã³áðèä³â êó-
êóðóäçè âàæëèâî äîñë³äæóâàòè ñêëàä ë³ï³ä³â 
ìåìáðàíè, âèçíà÷àòè ð³âåíü ôóíêö³îíóâàííÿ 
àêâàïîðèí³â òà âèÿâëÿòè ¿õíþ ðîëü ó ðåàêö³¿ 
ðîñëèí íà çíèæåííÿ âîëîãîñò³ ´ðóíòó.

Ìåòà äîñë³äæåíü – äîñë³äèòè ìîëåêóëÿð-
í³ îçíàêè ïîñóõîñò³éêîñò³ ã³áðèä³â êóêóðó-
äçè, à ñàìå ê³ëüê³ñíèé òà ÿê³ñíèé ñêëàä ë³-
ï³ä³â öèòîïëàçìàòè÷íî¿ ìåìáðàíè êîðåí³â ³ 
ð³âåíü åêñïðåñ³¿ ³çîôîðìè àêâàïîðèíó 
PIP2;1. Â åêñïåðèìåíò³ ïîð³âíþâàëè ïîñó-
õîñò³éê³ ã³áðèäè êóêóðóäçè (‘Äîñòàòîê’, 
‘Ôëàãìàí’) ç ïîì³ðíî ïîñóõîñò³éêèìè (‘Ïå-
ðåÿñëàâñüêèé’, ‘ßõòà’) çà óìîâ çíèæåíî¿ âî-
ëîãîñò³ ñóáñòðàòó (30%). Ïîðÿä ³ç öèì, îö³-
íþâàëè ìîðôîëîã³÷í³ ïîêàçíèêè êîðåí³â 
(äîâæèíà), âèçíà÷àëè âîäíèé äåô³öèò êîðå-
í³â òà ëèñòê³â, à òàêîæ ñêëàä æèðíèõ êèñ-
ëîò öèòîïëàçìàòè÷íî¿ ìåìáðàíè. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Óìîâè âèðîùóâàííÿ ðîñëèí. Ó âåãåòàö³é-

íèõ äîñë³äàõ âèðîùóâàëè ðîñëèíè Z. mays 
÷îòèðüîõ ã³áðèä³â: ‘Äîñòàòîê’ (ïîñóõîñò³é-
êèé òà åêîëîã³÷íî ïëàñòè÷íèé), ‘Ïåðåÿñëàâ-
ñüêèé’ (ïîì³ðíî ïîñóõîñò³éêèé) – îðèã³íà-
òîð ²íñòèòóò ô³ç³îëîã³¿ ðîñëèí ³ ãåíåòèêè 
ÍÀÍ Óêðà¿íè (ì. Êè¿â), à òàêîæ ‘Ôëàãìàí’ 
(ïîñóõîñò³éê³ñòü âèñîêà) ³ ‘ßõòà’ (ïîñóõîñ-
ò³éê³ñòü ïîì³ðíà) – îðèã³íàòîð Ñåëåêö³éíî-
ãåíåòè÷íèé ³íñòèòóò – Íàö³îíàëüíèé öåíòð 
íàñ³ííºçíàâñòâà òà ñîðòîâèâ÷åííÿ (ì. Îäåñà). 
Çåðí³âêè ã³áðèä³â êóêóðóäçè îòðèìóâàëè ó 
2014–2017 ðð., çáåð³ãàëè çà òåìïåðàòóðè ïî-
â³òðÿ 12–14 °Ñ ó òåìðÿâ³ â ïàïåðîâèõ êîí-
âåðòàõ ³ç ñ³ë³êîãåëåì.

Çåðí³âêè ïîïåðåäíüî çàìî÷óâàëè âîäîþ 
íà ô³ëüòðóâàëüíîìó ïàïåð³ â òåìðÿâ³ âïðî-
äîâæ òðüîõ ä³á. Ñóáñòðàòîì äëÿ âèðîùóâàí-
íÿ áóëî îáðàíî ï³ñîê, âèçíà÷åíî éîãî ïîâíó 
âîëîãîºìí³ñòü òà ðîçðàõîâàíî íåîáõ³äíó âî-
ëîã³ñòü, ÿêà ñòàíîâèëà 15,9 ã âîäè íà 100 ã 
ñóõîãî ñóáñòðàòó (ï³ñêó) çà 70% â³ä ïîâíî¿ 
âîëîãîºìíîñò³ (êîíòðîëü) òà 6,8 ã âîäè íà 
100 ã ñóõîãî ñóáñòðàòó çà 30% â³ä ïîâíî¿ 
âîëîãîºìíîñò³ (åêñïåðèìåíò) [9]. Òðèäîáîâ³ 
ïðîðîñòêè êóêóðóäçè âèñàäæóâàëè ó âåãåòà-
ö³éí³ ïîñóäèíè (ä³àìåòðîì 28 ñì, ïî 20 ðîñ-
ëèí ó êîæí³é, çàïîâíåí³ ï³ùàíèì ñóáñòðà-
òîì ç âîëîã³ñòþ 70%. Ðîñëèíè çðîñòàëè ï³ä 
ïðîçîðèì òåíòîì óïðîäîâæ âåãåòàö³éíîãî 
ñåçîíó (òðàâåíü–ëèïåíü), âîëîã³ñòü ñóáñòðà-
òó ìîí³òîðèëè ÷åðåç äåíü. Â åêñïåðèìåíò³ 

âîëîã³ñòü ñóáñòðàòó ïîñòóïîâî äîâîäèëè äî 
30% â³ä ïîâíî¿ âîëîãîºìíîñò³ øëÿõîì ïðè-
ïèíåííÿ ïîëèâó é íà òàêîìó ñóáñòðàò³ ðîñ-
ëèíè âèðîùóâàëè âïðîäîâæ íàñòóïíèõ 10 
ä³á. Äëÿ åêñïåðèìåíò³â âèêîðèñòîâóâàëè 
ðîñëèíè ó ôàç³ ï’ÿòîãî ëèñòêà (çà Ô. Ì. Êó-
ïåðìàí), â³êîì 21–22 äîáè. Ìàòåð³àë äëÿ 
ìîëåêóëÿðíî-á³îëîã³÷íèõ ðåàêö³é â³äáèðà-
ëè íà 10 ãîäèíó â äåíü âèä³ëåííÿ ÐÍÊ ç 
ðîñëèí. Âèì³ðþâàëè äîâæèíó ãîëîâíîãî êî-
ðåíÿ (n = 75 äëÿ êîæíîãî çðàçêà) òà âèçíà-
÷àëè âîäíèé äåô³öèò ëèñòê³â òà êîðåí³â 
(n = 30 äëÿ êîæíîãî çðàçêà), ÿêèé ðîçðàõî-
âóâàëè çà ôîðìóëîþ: âîäíèé äåô³öèò = 100 
× [(ê³ëüê³ñòü âîäè, ÿêà íàñè÷óº îðãàí) – (âè-
õ³äíà ê³ëüê³ñòü âîäè)] / ê³ëüê³ñòü âîäè, ÿêà 
íàñè÷óº îðãàí [9]. Åêñïåðèìåíòè ïðîâîäèëè 
ó òðüîõ á³îëîã³÷íèõ ïîâòîðàõ. 

Äîñë³äæåííÿ åêñïðåñ³¿ ãåíà PIP2;1. Ïî-
øóê ãåíà àêâàïîðèíó PIP2;1 çä³éñíþâàäè çà 
äîïîìîãîþ ïðîãðàìè BLAST (http://blast.
ncbi.nlm.nih.gov/Blast.cgi) ó ì³æíàðîäí³é 
áàç³ äàíèõ GenBank, ï³ä ÷àñ äîáîðó òà ïåðå-
â³ðêè ïðàéìåð³â äî ä³ëÿíêè ÄÍÊ, ÿêà êîäóº 
êîíñåðâàòèâíó ÷àñòèíó á³ëêà PIP2;1, âèêî-
ðèñòîâóâàëè ñåðâ³ñ BLAST on-line (http://
www.ncbi.nlm.nih.gov/). Ïðàéìåðè ñèíòåçó-
âàëè íà çàìîâëåííÿ êîìåðö³éíîþ êîìïàí³-
ºþ Metabion International AG (Germany).

Åêñïðåñ³þ ãåíà àêâàïîðèíó PIP2;1 îö³íþ-
âàëè ìåòîäîì íàï³âê³ëüê³ñíî¿ çâîðîòíî-
òðàíñêðèïö³éíî¿ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ 
ðåàêö³¿ (ÏËÐ) íà ï³äñòàâ³ íàêîïè÷åííÿ ïðî-
äóêò³â ÏËÐ (àìïë³êîí³â). Äëÿ ³çîëþâàííÿ 
çàãàëüíî¿ ÐÍÊ áðàëè íàâàæêó 100 ìã êîðå-
í³â äîñë³äæóâàíèõ ðîñëèí, ãîìîãåí³çóâàëè â 
ñòóïö³ íà ëüîäó é ïðîâîäèëè âèä³ëåííÿ, çà-
ñòîñîâóþ÷è ðåàêòèâè íàáîðó innuPREP 
Plant RNA kit («AJ Innuscreen GmbH», 
Germany) çã³äíî ç ìåòîäèêîþ âèðîáíèêà. 
Ê³ëüê³ñíèé àíàë³ç ÐÍÊ çä³éñíþâàëè ñïåê-
òðîôîòîìåòðè÷íèì ìåòîäîì (óðàõîâóâàëè 
ïîêàçíèêè çà äîâæèíè õâèë³ 260 òà 280 íì), 
à ïåðåâ³ðêó ö³ë³ñíîñò³ ÐÍÊ – ÷åðåç åëåêòðî-
ôîðåç â 1%-ìó àãàðîçíîìó ãåë³. ÐÍÊ çáåð³-
ãàëè çà -70 °Ñ ùîíàéäîâøå âïðîäîâæ òðüîõ 
ä³á. Çâîðîòíó òðàíñêðèïö³þ ÐÍÊ (1 µg) ïðî-
âîäèëè íà àìïë³ô³êàòîð³ «Òåðöèê» (ÄÍÊ-
òåõíîëîã³ÿ, Ðîñ³ÿ), âèêîðèñòîâóþ÷è íàá³ð 
Revert AidH Minus First Strand cDNA 
Synthesis Kit (Thermo Fisher Scientific). 

Äëÿ âèçíà÷åííÿ åêñïðåñ³¿ ãåíà àêâàïîðèíó 
PIP2;1 çàñòîñîâóâàëè ñïåöèô³÷í³ ïðàéìåðè: 
5’- GTT CCA GAG CGC CTA CTT C -3’, 5’-  
GGG CTT GTC CTT GTT GTA GAT -3’ (äîâæè-
íà ïðîäóêòó – 297 ïàð íóêëåîòèäíèõ ïîñë³-
äîâíîñòåé). Ù³ëüí³ñòü àìïë³êîíó àêâàïîðè-
íó PIP2;1 ïîð³âíþâàëè ç òàêîþ ãåíà 18S rRNA 
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(internal control) ³ç ïðàéìåðàìè: 5’- GCG AAA 
GCA TTT GCC AAG G - 3’, 5’- ATT CCT GGT 
CGG CAT CGT TTA - 3’ (äîâæèíà ïðîäóêòó – 
104 ïàðè íóêëåîòèäíèõ ïîñë³äîâíîñòåé). 
Ïðîãðàìà àìïë³ô³êàö³¿ âêëþ÷àëà òàê³ åòàïè: 
ïî÷àòêîâà äåíàòóðàö³ÿ – 95 °Ñ, 3 õâ, 25 öèê-
ë³â: 95 °Ñ, 30 ñ; àñîö³àö³ÿ ïðàéìåð³â: 59 °Ñ, 
30 ñ; ñèíòåç: 72 °Ñ, 30 ñ; ³íêóáàö³ÿ: 72 °Ñ, 
1 õâ. Çóïèíÿëè ðåàêö³þ, îõîëîäæóþ÷è çðàç-
êè äî 4 °Ñ. Çà íåãàòèâíèé êîíòðîëü áðàëè 
ðîç÷èí äëÿ àìïë³ô³êàö³¿ áåç êîäóþ÷î¿ ÄÍÊ 
çðàçêà. Ïðîäóêò àìïë³ô³êàö³¿ ðîçä³ëÿëè ó 
1,5%-ìó àãàðîçíîìó ãåë³ ç TRIS-àöåòàòíèì 
áóôåðîì ó ïðèñóòíîñò³ áðîìèñòîãî åòèä³þ òà 
â³çóàë³çóâàëè â óëüòðàô³îëåòîâîìó ñâ³òë³ çà 
äîïîìîãîþ ñèñòåìè Bio-Vision (Vilber Louro-
mat). Ìàðêåð äëÿ ÄÍÊ – 1 Kb Plus DNA 
Ladder, Thermo Fisher Scientific. Ù³ëüí³ñòü 
àìïë³êîí³â âèì³ðþâàëè çà äîïîìîãîþ ïðîãðà-
ìè GelAnalyzer2010a (www.GelAnalyzer.exe). 
Ð³âåíü â³äíîñíî¿ åêñïðåñ³¿ àêâàïîðèíó PIP2;1 
ðîçðàõîâóâàëè, çâàæàþ÷è íà ñï³ââ³äíîøåííÿ 
ù³ëüíîñò³ â ãåë³ ïðîäóêò³â çðàçê³â ç³ ù³ëüí³ñ-
òþ ïðîäóêòó ãåíà 18S rRNA ó çðàçêàõ, ÿêèé 
áðàëè çà îäèíèöþ (ðèñ. 1). 

Äîñë³äæåííÿ ôðàêö³¿ öèòîïëàçìàòè÷íî¿ 
ìåìáðàíè. Ì³êðîñîìàëüíó ôðàêö³þ, çáàãà-
÷åíó ôðàãìåíòàìè ïëàçìàëåìè, îòðèìóâàëè 
ç êîðåí³â êóêóðóäçè ìåòîäîì äâîôàçíî¿ âîä-
íî-ïîë³ìåðíî¿ ñèñòåìè [10] ³ç âèêîðèñòàííÿì 
öåíòðèôóãè Optima L-90K (Beckman). ×èñòî-
òó ôðàêö³¿ ïåðåâ³ðÿëè çà äîïîìîãîþ åëåêòðîí-
íî¿ ì³êðîñêîï³¿ ï³ñëÿ ñïåöèô³÷íîãî çàáàðâ-
ëåííÿ âåçèêóë öèòîïëàçìàòè÷íî¿ ìåìáðàíè 
ôîñôîðíî-âîëüôðàìîâîþ êèñëîòîþ (ÔÂÊ) 
[11]. Äëÿ öüîãî ôðàêö³þ ïëàçìàëåìè ô³êñó-
âàëè ãëþòàðîâèì àëüäåã³äîì òà îáðîáëÿëè 

çã³äíî ç³ ñòàíäàðòíîþ ìåòîäèêîþ äëÿ åëåê-
òðîííî¿ ì³êðîñêîï³¿. Íà óëüòðàòîíêèõ çð³çàõ 
ï³äðàõîâóâàëè â³äíîøåííÿ ïîôàðáîâàíèõ 
ÔÂÊ âåçèêóë äî íåïîôàðáîâàíèõ (ðèñ. 2). 
×èñòîòà ôðàêö³¿ ñòàíîâèëà â ñåðåäíüîìó 52–
55% (n = 5).

Ðèñ. 2. Ì³êðîñîìàëüíà ôðàêö³ÿ êîðåí³â êóêóðóäçè, 
çáàãà÷åíà ôðàãìåíòàìè ïëàçìàëåìè 

(Ñòð³ëêîþ ïîçíà÷åí³ âåçèêóëè ïëàçìàëåìè. 
Ìàñøòàá: 0,5 ìêì)

Ë³ï³äíèé ñêëàä ôðàêö³¿ öèòîïëàçìàòè÷-
íî¿ ìåìáðàíè àíàë³çóâàëè çà äîïîìîãîþ âè-
ñîêîåôåêòèâíî¿ ôàçîâî¿ ð³äèííî¿ õðîìàòî-
ãðàô³¿ íà ñèñòåì³ Agilent 1100 â öåíòð³ 
ÂÅÐÕ, Íàö³îíàëüíèé áîòàí³÷íèé ñàä ³ìå-
í³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè (ì. Êè¿â). 
Äëÿ âèä³ëåííÿ ë³ï³äíèõ ñêëàäíèê³â â³äîê-
ðåìëåí³ â³ä áóôåðó ïðåïàðàòè öèòîïëàçìà-
òè÷íî¿ ìåìáðàíè åêñòðàãóâàëè ³çîïðîïàíî-
ëîì ç ðîçðàõóíêó 2 ìë íà 50 ìã ìàñè âèä³-
ëåíî¿ ìåìáðàíè. Ñåðåäíüî-, ìàëî- òà íåïî-
ëÿðí³ ìåòàáîë³òè, çîêðåìà ñòåðèíè òà ôîñ-
ôîë³ï³äè, îö³íþâàëè íàï³âê³ëüê³ñíî (çà-
ãàëüíèé ïóë, õðîìàòîãðàô³÷íèé ïðîô³ëü).

Äëÿ îòðèìàííÿ ë³ï³äíèõ ïðîô³ë³â, ùî âêëþ-
÷àþòü ñòåðèíè òà ¿õí³ åô³ðè ç ÆÊ, òà ôîñôî-
ë³ï³äè çàñòîñîâóâàëè òðèåëþåíòíó ñõåìó 
(åëþåíò A = 0,01 M âîäíèé ðîç÷èí îðòîôîñ-
ôîðíî¿ êèñëîòè; B íå âèêîðèñòîâóâàâñÿ; C = 
àöåòîí³òðèë; D = ³çîïðîïàíîë) íà êîëîíö³ 
Thermo Scientific Hypersil™ BDS C18, 3µm, 
2.1 × 100 mm. Òåêñòîâå òà ãðàô³÷íå îôîðìëåí-
íÿ äàíèõ âèêîíóâàëîñÿ â MS Word 2010, MS 
Excel 2010 òà Corel Draw X3. Ïîëîæåííÿ ôîñ-
ôîë³ï³ä³â íà õðîìàòîãðàì³ âèçíà÷àëè çà ñòàí-
äàðòíèì ïðåïàðàòîì ôîñôîë³ï³ä³â íàñ³ííÿ ñî¿ 
(Sigma), à ñòåðèí³â – çà ñòàíäàðòîì ñò³ãìàñòå-
ðîëó (ñòàíäàðòíèé ðîç÷èí ñò³ãìàñòåðîëó 
10 ìêã/ìë, ó õëîðîôîðì³, Supelco) (ðèñ. 3).

Àíàë³ç æèðíèõ êèñëîò (ÆÊ) ïðîâîäèëè 
ï³ñëÿ ëóæíîãî ã³äðîë³çó ìåìáðàííèõ ôîñôî-

Ðèñ. 1. Àãàðîçíèé ãåëü-åëåêòðîôîðåç ïðîäóêò³â 
ðåàêö³¿ çâîðîòíüî¿ òðàíñêðèïö³¿ àêâàïîðèíó PIP2;1: 
Ì – ìîëåêóëÿðíèé ìàðêåð; 1 – 18S rRNA – âíóòð³øí³é 

êîíòðîëü äëÿ óñ³õ ã³áðèä³â; 2 – PIP2;1 ã³áðèäà 
‘Ïåðåÿñëàâñüêèé’; 3 – PIP2;1 ã³áðèäà ‘Äîñòàòîê’;

4 – PIP2;1 ã³áðèäà ‘ßõòà’; 5 – PIP2;1 ã³áðèäà ‘Ôëàãìàí’. 
Ê – êîíòðîëü, âîëîã³ñòü ñóáñòðàòó 70%; Å – åêñïåðèìåíò, 

âîëîã³ñòü ñóáñòðàòó 30%

M     1E    4E    1K    5K    1E    5EM     1E    4E    1K    5K    1E    5E

1K   2K   1E  2E   1K  3K  1E   3E           M                  1K   4K   M1K   2K   1E  2E   1K  3K  1E   3E           M                  1K   4K   M
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ë³ï³ä³â ó âèãëÿä³ n-áðîìôåíàöèëîâèõ ïîõ³ä-
íèõ çà äîïîìîãîþ îáåðíåíî-ôàçîâî¿ âèñîêî-
åôåêòèâíî¿ ð³äèííî¿ õðîìàòîãðàô³¿ íà ñèñòå-
ì³ Angilent 1100. Âèêîðèñòîâóâàëè äâîåëþ-
åíòíó ñèñòåìó (åëþåíò À – 0,05 Ì âîäíèé 
ðîç÷èí îðòîôîñôîðíî¿ êèñëîòè; åëþåíò Â – 
ìåòàíîë) íà êîëîíö³ Angilent ZORBAX Eslipse 
XDB-C18, 5 ìêì, 4,6 × 250 ìì. Áàçîâå äåòåê-
òóâàííÿ ÆÊ ïðîâîäèëè íà 258 íì, ïîð³ã âè-
ÿâëåííÿ ÆÊ > 0,02–0,03-ìîëüíèõ %, àíàë³-
òè÷íà ïîõèáêà < 2%. Æèðí³ êèñëîòè ³äåíòè-
ô³êóâàëè, ïîð³âíþþ÷è â³äíîñíèé ÷àñ óòðè-
ìàííÿ ï³ê³â ç³ ñòàíäàðòàìè [12]. Êîåô³ö³ºíò 
íåíàñè÷åíîñò³ (Ê) ÆÊ âèçíà÷àëè ÿê â³äíîøåí-
íÿ: ∑ íåíàñè÷åíèõ ÆÊ / ∑ íàñè÷åíèõ ÆÊ.

Åêñïåðèìåíòè âèêîíóâàëè â òðüîõ á³îëî-
ã³÷íèõ ïîâòîðàõ. Ñòàòèñòè÷íî îòðèìàí³ äàí³ 
îáðîáëÿëè çà äîïîìîãîþ ïðîãðàìè Microsoft 
Excel 2013. Äëÿ êîæíîãî ïîêàçíèêà âèçíà-
÷àëè éîãî ñåðåäíº çíà÷åííÿ òà ñòàíäàðòíå 
â³äõèëåííÿ â³ä ñåðåäíüîãî çíà÷åííÿ. 

Ðåçóëüòàòè äîñë³äæåíü 
Äîñë³äæåííÿ ðîñòîâèõ ïàðàìåòð³â êîðåí³â 

ã³áðèä³â êóêóðóäçè âèÿâèëè òåíäåíö³þ äî 
çá³ëüøåííÿ çàãàëüíî¿ äîâæèíè ãîëîâíîãî 
êîðåíÿ ÿê ó ïîñóõîñò³éêèõ ã³áðèä³â – ‘Äî-
ñòàòîê’ òà ‘Ôëàãìàí’, òàê ³ â ïîì³ðíî ïîñó-
õîñò³éêîãî ã³áðèäà ‘ßõòà’ çà óìîâ âîëîãîñò³ 
ñóáñòðàòó 30% (ðèñ. 4). 

Ðèñ. 3. Õðîìàòîãðàô³÷í³ ïðîô³ë³ ë³ï³ä³â ïëàçìàëåìè, âêëþ÷íî ç³ ñòåðèíàìè òà ôîñôîë³ï³äàìè ã³áðèä³â 
êóêóðóäçè: ‘Ïåðåÿñëàâñüêèé’ (11 – êîíòðîëü: 70% âîëîãîñò³ ñóáñòðàòó, 12 – äîñë³ä: 30% âîëîãîñò³ ñóáñòðàòó); 

‘ßõòà’ (13 – êîíòðîëü, 14 – äîñë³ä); ‘Äîñòàòîê’ (15 – êîíòðîëü, 16 – äîñë³ä); ‘Ôëàãìàí’ (19 – êîíòðîëü, 20 – äîñë³ä)



192 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №2

Ô³ç³îëîã³ÿ ðîñëèí

Çá³ëüøåííÿ äîâæèíè ãîëîâíîãî êîðåíÿ º 
íåñïåöèô³÷íîþ ðåàêö³ºþ ðîñëèí íà óìîâè 
çìåíøåííÿ âîëîãîñò³ ñóáñòðàòó, àäæå äîâøà 
òà ðîçëîã³øà êîðåíåâà ñèñòåìà çàáåçïå÷óº 
âèæèâàííÿ â óìîâàõ äåô³öèòó âîäè [13]. Ó 
çâ’ÿçêó ³ç öèì, ö³êàâèì âèÿâëÿºòüñÿ ìàéæå 
ñòàëà äîâæèíà ãîëîâíîãî êîðåíÿ ã³áðèäà 
‘Ïåðåÿñëàâñüêèé’ (ðèñ. 4). 

Äîñë³äæåííÿ âîäíîãî äåô³öèòó êîðåí³â 
âèÿâèëè ï³äâèùåííÿ öüîãî ïîêàçíèêà â ïî-
ì³ðíî ïîñóõîñò³éêèõ ã³áðèä³â ‘Ïåðåÿñëàâ-
ñüêèé’ òà ‘ßõòà’ (ó ‘ßõòà’ – ³ñòîòíî), ùî 
ñâ³ä÷èòü ïðî ðåàêö³þ ðîñëèí íà ñòðåñîâ³ 
óìîâè (ðèñ. 5).

Ó ïîñóõîñò³éêèõ ã³áðèä³â ‘Äîñòàòîê’ òà 
‘Ôëàãìàí’ âîäíèé äåô³öèò êîðåí³â çà âîëî-
ãîñò³ ñóáñòðàòó 30% áóâ íåçíà÷íèì, ùî äî-
âîäèòü ñò³éê³ñòü ðîñëèí äî òàêèõ óìîâ. Âè-

ì³ðè âîäíîãî äåô³öèòó ëèñòê³â, íàâïàêè, íå 
âèÿâèëè äîñòîâ³ðíî¿ çì³íè â óñ³õ ã³áðèä³â 
êóêóðóäçè (íå ïîêàçàíî), ùî ñâ³ä÷èòü ïðî 
òîé ôàêò, ùî 30%-âà âîëîã³ñòü ñóáñòðàòó 
âïðîäîâæ 10 ä³á ïîì³òíî íå âïëèâàº íà ñòàí 
ëèñòê³â äîñë³äæóâàíèõ ã³áðèä³â.

Âèçíà÷åííÿ â³äíîñíî¿ åêñïðåñ³¿ àêâàïîðè-
íó PIP2;1 âèÿâèëî ¿¿ çíèæåííÿ â ïîì³ðíî 
ïîñóõîñò³éêèõ ã³áðèä³â ‘Ïåðåÿñëàâñüêèé’ òà 
‘ßõòà’ (ðèñ. 6), ùî º ðåçóëüòàòîì ïðîòèä³¿ 
ðîñëèí óòðàò³ âîäè.

Öå º íåñïåöèô³÷íîþ îçíàêîþ íåñò³éêèõ äî 
ïîñóõè ðîñëèí, îñê³ëüêè àíàëîã³÷í³ ñïîñòåðå-
æåííÿ áóëè çðîáëåí³ äëÿ áàãàòüîõ ñ³ëüñüêî-
ãîñïîäàðñüêèõ êóëüòóð [14]. Çã³äíî ç [15], ³ â 
Arabidopsis thaliana ø³ñòü ãåí³â PIP2-ãðóïè, 
ÿê³ åêñïðåñóþòüñÿ â êîðåíÿõ, ï³ä âïëèâîì 
ïîñóõè âèÿâëÿëè ñóòòºâå çíèæåííÿ íàêîïè-
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Ðèñ. 4. Ñåðåäíÿ äîâæèíà êîðåí³â ã³áðèä³â Z. mays L. 
çà óìîâ âîëîãîñò³ ñóáñòðàòó 70 òà 30%

(n = 75 äëÿ êîæíîãî çðàçêà)
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Ðèñ. 5. Âîäíèé äåô³öèò êîðåí³â ã³áðèä³â Z. mays L. 
çà óìîâ âîëîãîñò³ ñóáñòðàòó 30 òà 70% 

(n = 30 äëÿ êîæíîãî çðàçêà)

‘Ïåðåÿñëàâñüêèé’   ‘Äîñòàòîê’            ‘ßõòà’             ‘Ôëàãìàí’

‘Ïåðåÿñëàâñüêèé’   ‘Äîñòàòîê’            ‘ßõòà’             ‘Ôëàãìàí’
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÷åííÿ mRNA. Àíàëîã³÷íî, ó Nicotiana 
tabacum, åêñïðåñ³ÿ àêâàïîðèí³â PIP-ðîäèíè 
çíèæóâàëàñÿ çã³äíî ç ð³âíåì ïîñóõè [8], ùî 
òàêîæ ïðèòàìàííå òàêèì âèäàì, ÿê Fragaria 
vesca [16] òà Camellia sinensis [17].   

Øòó÷íå ìîäåëþâàííÿ ñòðåñó çà äîïîìî-
ãîþ 250 ìÌ ðîç÷èíó ìàí³òîëó òàêîæ ïîçíà-
÷àëîñÿ íà øâèäêîìó çíèæåíí³ ìàéæå âäåñÿ-
òåðî åêñïðåñ³¿ Ð²Ð2;2, Ð²Ð2;3 òà Ð²Ð2;6 ³ 
ïðîëîíãîâàíîìó çíèæåíí³ åêñïðåñ³¿ Ð²Ð2;7 
òà Ð²Ð2;8 ó ðîñëèí A. thaliana L. [18]. Ñâîºþ 
÷åðãîþ, åêòîï³÷íà íàäåêñïðåñ³ÿ PIP2;5 ó 
N. tabacum ïðèçâåëà äî ïîñèëåíî¿ âòðàòè 
âîäè çà äåã³äðàö³¿ [19].

Çã³äíî ç íàøèìè äîñë³äæåííÿìè, çà óìîâ 
çíèæåíî¿ âîëîãîñò³ ñóáñòðàòó (30%) ó ïîñó-
õîñò³éêèõ ã³áðèä³â ‘Äîñòàòîê’ òà ‘Ôëàãìàí’, 
íà ïðîòèâàãó ïîì³ðíî ïîñóõîñò³éêèì ã³áðè-
äàì (‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’), âèÿâèëî-
ñÿ ïîñèëåííÿ åêñïðåñ³¿ PIP2;1 (ðèñ. 6). Ñë³ä 
çàçíà÷èòè, ùî â ðîñëèí íå ï³äâèùóâàâñÿ 
ð³âåíü óòðàòè âîäè (ðèñ. 5), ùî äîâîäèòü ¿õ 
ñò³éê³ñòü äî öèõ óìîâ. Âèÿâëåíà ï³äâèùåíà 
åêñïðåñ³ÿ Ð²Ð2;1 ó ïîñóõîñò³éêèõ ã³áðèä³â 
êóêóðóäçè äåùî ñóïåðå÷èòü çàãàëüí³é òåí-
äåíö³¿ çíèæåííÿ ê³ëüêîñò³ á³ëê³â àêâàïîðè-
í³â ó ðîñëèí çà óìîâ çíåâîäíåííÿ òà ïîñóõè 
[8, 14–17]. Òîìó íå âèêëþ÷åíî, ùî ï³äâè-
ùåíà åêñïðåñ³ÿ Ð²Ð2;1 çà óìîâ çíèæåííÿ 
âîëîãîñò³ ñóáñòðàòó º õàðàêòåðíîþ ðèñîþ 
ñàìå ïîñóõîñò³éêèõ ã³áðèä³â ‘Äîñòàòîê’ òà 
‘Ôëàãìàí’ ³ ìîæå áóòè ñïåöèô³÷íîþ îçíàêîþ 
ïîñóõîñò³éêîñò³ ã³áðèä³â êóêóðóäçè çàãàëîì.

Ïîñèëåííÿ åêñïðåñ³¿ Ð²Ð2;1 â³äì³÷àëè òà-
êîæ ï³ä ÷àñ â³äïîâ³ä³ äèêîðîñëèõ ðîñëèí íà 
ð³çíó âîëîã³ñòü ´ðóíòó. Çîêðåìà, çíà÷íó â³ä-
ì³íí³ñòü â åêñïðåñ³¿ Ð²Ð2;1 âèÿâèëè â ñóõî-
ä³ëüíîãî Sium latifolium L., ó ÿêîãî åêñïðå-
ñ³ÿ Ð²Ð2;1 çáåð³ãàëàñÿ ï³äâèùåíîþ ïðîòÿ-

ãîì îíòîãåíåçó ïîð³âíÿíî ç òàêîþ â ïîâ³òðÿ-
íî-âîäíèõ ðîñëèí Sium sizaroideum L. [20]. 
Ï³äâèùåííÿ ð³âíÿ åêñïðåñ³¿ PIP2;1 ó ñóõî-
ä³ëüíîãî S. latifolium L., ìîæëèâî, º âèäî-
âîþ îçíàêîþ àäàïòàö³¿ ðîñëèí äî ñóõîäîëó. 
Öå óçãîäæóºòüñÿ ç ïîâ³äîìëåííÿìè [21] ïðî 
òå, ùî åêñïðåñ³ÿ ãåíà àêâàïîðèíó TaAQP7 ³ç 
Triticum aestivum, ÿêèé òàêîæ â³äíîñÿòü äî 
ï³äãðóïè PIP2, âèçíà÷àâ ñò³éê³ñòü äî ïîñóõè 
òðàíñãåííîãî N. tabacum, ïðè öüîìó ðîñëè-
íè õàðàêòåðèçóâàëèñÿ ñò³éêèì âîäíèé ñòà-
òóñîì, çíèæåííÿì íàêîïè÷åííÿ àêòèâíèõ 
ôîðì êèñíþ é óïåðåäæåííÿì ðóéíóâàííÿ 
ìåìáðàíè [21]. Ñë³ä çàçíà÷èòè, ùî ïîïðè 
äîñòàòíüî äîâãó ³ñòîð³þ äîñë³äæåíü àêâàïî-
ðèí³â, áàãàòî ìåõàí³çì³â ïîñóõîñò³éêîñò³ çà 
¿õíüî¿ ó÷àñò³ äîñ³ çàëèøàþòüñÿ íåðîçêðèòè-
ìè. Ð³çíà åêñïðåñ³ÿ ãåí³â àêâàïîðèí³â ï³ä-
ãðóïè Ð²Ð2 ó â³äïîâ³äü íà âîäíèé ñòðåñ ïðè-
ïóñêàº, ùî ð³çí³ ³çîôîðìè àêâàïîðèí³â â³ä³-
ãðàþòü ð³çíó ðîëü ó ðåãóëÿö³¿ âîäíîãî òðàíñ-
ïîðòó [22], ùî, çàãàëîì, çíà÷íî ðîçøèðþº 
àäàïòàö³éí³ ìîæëèâîñò³ ðîñëèí.

Â³äîìî [23, 24], ùî òðàíñïîðò âîäè ÷åðåç 
àêâàïîðèíè ðåãóëþºòüñÿ ô³çè÷íèìè âëàñòè-
âîñòÿìè öèòîïëàçìàòè÷íî¿ ìåìáðàíè, à ñàìå 
¿¿ æîðñòê³ñòþ/ïëèíí³ñòþ, ùî  ñïðèÿº ôóíê-
ö³îíóâàííþ á³ëê³â. Ô³çè÷íèé ñòàí ìåìáðà-
íè âïëèâàº òàêîæ íà äèôóç³þ âîäè ÷åðåç 
ë³ï³äíèé á³øàð, à äèôóç³ÿ, ñâîºþ ÷åðãîþ, 
âèçíà÷àºòüñÿ çì³íàìè ñêëàäó ë³ï³ä³â (ê³ëü-
ê³ñòþ ôîñôîë³ï³ä³â, ñòåðèí³â òà íåíàñè÷å-
íèõ æèðíèõ êèñëîò) òà ¿õ ïàêóâàííÿì ó 
ìåìáðàí³ [25]. Äåÿê³ àâòîðè [26] ïðèïóñêà-
þòü, ùî çì³íè êîìïîçèö³¿ ë³ï³ä³â ìåìáðàíè 
ïðèçâîäÿòü äî çì³í ó ïðîíèêíîñò³ ÷åðåç àê-
âàïîðèíè.  

Íàø³ äîñë³äæåííÿ âèÿâèëè ï³äâèùåíèé 
ð³âåíü ñòåðèí³â â óñ³õ ã³áðèä³â çà óìîâ 30%-¿ 

Ðèñ. 6. Â³äíîñíèé ð³âåíü åêñïðåñ³¿ PIP2;1 ó êîðåíÿõ ã³áðèä³â Z. mays L.
çà óìîâ âîëîãîñò³ ñóáñòðàòó 30 òà 70%
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Ô³ç³îëîã³ÿ ðîñëèí

âîëîãîñò³ ñóáñòðàòó, ùî ñâ³ä÷èòü ïðî ðåàê-
ö³þ ïëàçìàëåìè êë³òèí êîðåí³â íà çîâí³ø-
í³é ñòðåñ, à ñàìå ïðî ïîñëàáëåííÿ ïëèííîñò³ 
òà äåÿêå «çàãóñò³ííÿ» ìåìáðàíè. Â³äîìî, ùî 
ôóíêö³îíóâàííÿ ñòåðèí³â áåçïîñåðåäíüî 
ïîâ’ÿçàíå ç ¿õíüîþ çäàòí³ñòþ âïëèâàòè íà 
ñòðóêòóðó ìåìáðàíè òà ¿¿ âîäîïðîíèêí³ñòü. 
×åðåç âçàºìîä³þ ç áîêîâèìè ëàíöþãàìè æèð-
íèõ êèñëîò ôîñôîë³ï³ä³â òà ³íòåãðàëüíèìè 
á³ëêàìè ìåìáðàíè ñòåðèíè âïëèâàþòü íà ïà-
êóâàííÿ ìåìáðàííîãî á³øàðó, çì³íþþ÷è ïðè 
öüîìó ïëèíí³ñòü ìåìáðàíè [27]. Âèÿâëåíî, 
ùî ïîñèëåííÿ æîðñòêîñò³ ìåìáðàíè ÷åðåç 
çá³ëüøåííÿ ê³ëüêîñò³ ñòåðèí³â ñïðèÿº ïîñè-
ëåííþ âîäîïðîíèêíîñò³ é ãàçîîáì³íó ñàìå 
÷åðåç á³ëêè àêâàïîðèíè. Çîêðåìà, ââàæàþòü, 
ùî åôåêòèâí³ñòü ôóíêö³îíóâàííÿ àêâàïîðè-
í³â ò³ñíî ïîâ’ÿçàíà ç ¿õíüîþ âçàºìîä³ºþ ç 
äîìåíàìè ìåìáðàíè, çáàãà÷åíèìè ñòåðîëàìè 
[28]. Öå òâåðäæåííÿ áàçóºòüñÿ íà òîìó ôàêò³, 
ùî âèñîêà ëîêàëüíà êîíöåíòðàö³ÿ àêâàïîðè-
í³â ìåìáðàíè ñïîñòåð³ãàºòüñÿ ó çáàãà÷åíèõ 
ñòåðèíàìè äîìåíàõ ç õàðàêòåðíîþ âèñîêîþ 
âîäîïðîíèêí³ñòþ [29]. Êð³ì òîãî, ïîâ³äîìëÿ-
ëîñÿ, ùî çá³ëüøåííÿ ÷àñòêè àêâàïîðèí³â ó 
äåòåðãåíò-ñò³éêèõ ôðàêö³ÿõ ìåìáðàíè (DRM-
detergent-resistant plasma membrane fraction), 
ÿê³ º çáàãà÷åíèìè íà ñòåðèíè ³ ñóòòºâî â³ä-
ð³çíÿþòüñÿ â³ä çàãàëüíî¿ ôðàêö³¿ ïëàçìàòè÷-
íî¿ ìåìáðàíè, çá³ëüøóº îñìîòè÷íå ïðîíèê-
íåííÿ âîäè â ïëàçìàëåìó çà íèçüêèõ òåìïå-
ðàòóð òà çàìîðîçê³â, ï³äâèùóþ÷è òèì ñàìèì 
âèæèâàííÿ îðãàí³çìó [30].

Äîñë³äæåííÿ ðåãóëÿö³¿ âíóòð³øíüîêë³-
òèííîãî òðàíñïîðòó àêâàïîðèí³â òà ¿õ ñóá-
êë³òèííî¿ ëîêàë³çàö³¿ ó â³äïîâ³äü íà çîâí³ø-
í³ ñòðåñè, íàïðèêëàä, çíåâîäíåííÿ òà ñîëüî-
âèé ñòðåñè, âèÿâèëè, ùî äîìåíè,  çáàãà÷åí³ 
íà ñòåðîëè, º êëþ÷îâèìè â äèíàì³ö³ êë³òèí-
íî¿ ïîâåðõí³ òà åíäîöèòîç³ àêâàïîðèí³â 
ïëàçìàòè÷íî¿ ìåìáðàíè [28, 31]. Çîêðåìà, 
óì³ñò ñòåðèí³â ïîâ’ÿçóþòü ³ç ïîñèëåíîþ àáî 
ïîñëàáëåíîþ ñò³éê³ñòþ äî ñîëüîâîãî ñòðåñó, 
äî ÿêî¿ òàêîæ çàëó÷åí³ àêâàïîðèíè [26, 32]. 
Ïîêàçàíî, ùî ï³äâèùåíèé óì³ñò ñîë³, çàçâè-
÷àé, çóìîâëþº çá³ëüøåííÿ çàãàëüíî¿ ê³ëü-
êîñò³ ñòåðèí³â [26, 33].

Ñïèðàþ÷èñü íà çâ’ÿçîê çíèæåííÿ ïëèí-
íîñò³ ìåìáðàíè ç ïîñèëåííÿì ôóíêö³îíó-
âàííÿ àêâàïîðèí³â, Frick òà ³í. [24] ïðèïóñ-
òèëè, ùî æîðñòê³ñòü ìåìáðàíè ìîæå âïëè-
âàòè íà êîíôîðìàö³éíèé ñòàí PIP2;1, çñóâà-
þ÷è ð³âíîâàãó â á³ê éîãî â³äêðèòî¿ êîíôîð-
ìàö³¿, ùî é ñïðèÿº ïðîõîäæåííþ âîäè. Òà-
êîæ âèÿâëåíî, ùî ã³äðàòàö³ÿ ìåìáðàíè 
çá³ëüøóº ïðîñò³ð ì³æ àöèëüíèìè ëàíöþãà-
ìè æèðíèõ êèñëîò [34]. Òàêèì ÷èíîì, ÷åðåç 
çá³ëüøåíó ê³ëüê³ñòü ìîëåêóë âîäè íà ìåæ³ 

ç’ºäíàííÿ ë³ï³ä/á³ëîê, óíàñë³äîê çá³ëüøåíî¿ 
íåíàñè÷åíîñò³ æèðíèõ êèñëîò, ñïîñòåð³ãàëè 
çá³ëüøåííÿ ïðîíèêíîñò³ ÷åðåç àêâàïîðèíè 
[35]. Ó íàøèõ äîñë³äæåííÿõ âèÿâëåíî, ùî 
âîëîã³ñòü ñóáñòðàòó 30%, çà ÿêî¿ ïîñèëþºòü-
ñÿ åêñïðåñ³ÿ PIP2;1 çàãàëîì, íå âïëèâàº íà 
âòðàòó âîäè â êîðåíÿõ ïîñóõîñò³éêèõ ã³áðè-
ä³â ‘Äîñòàòîê’ òà ‘Ôëàãìàí’. Íå âèêëþ÷åíî, 
ùî â öèõ ã³áðèä³â ³çîôîðìà PIP2;1 áåðå 
ó÷àñòü ó ðåãóëþâàíí³ ³íøî¿ ôóíêö³¿, 
ïîâ’ÿçàíî¿ ç òðàíñïîðòîì ðîç÷èííèõ ðå÷î-
âèí êð³çü ìåìáðàíó ï³ä ÷àñ çíåâîäíåííÿ. 
Òîìó, ìîæëèâî, ùî ï³äâèùåíà åêñïðåñ³ÿ 
PIP2;1 º ñïåöèô³÷íîþ îçíàêîþ ïîñóõîñò³é-
êîñò³ ñàìå ã³áðèä³â ‘Äîñòàòîê’ òà ‘Ôëàãìàí’ 
³ â³äð³çíÿºòüñÿ â³ä òàêî¿ â ïîì³ðíî ïîñóõîñ-
ò³éêèõ ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’.

Â óñ³õ äîñë³äæóâàíèõ ã³áðèä³â çá³ëüøóâà-
ëàñÿ ê³ëüê³ñòü ôîñôîë³ï³ä³â, ÿê³ òàêîæ 
ñòðóêòóðíî ³ ôóíêö³îíàëüíî çàëó÷åí³ äî ðå-
àêö³¿ ðîñëèí íà çîâí³øí³é ñòðåñ. Â³äîìî, ùî 
ñêëàä ôîñôîë³ï³ä³â, ¿õí³ ãîëîâí³ ãðóïè òà 
àöèë-ëàíöþãè âïëèâàþòü íà ô³çè÷í³ âëàñòè-
âîñò³ ïëàçìàëåìè, ùî º ñóòòºâèì äëÿ ôóíê-
ö³îíóâàííÿ á³ëê³â. Ïîêàçîâèì º ñï³ââ³äíî-
øåííÿ ôîñôàòèäèëõîë³íó (ÔÕ) äî ôîñôàòè-
äèëåòàíîëàì³íó (ÔÅ). Ââàæàþòü, ùî çá³ëü-
øåííÿ ñï³ââ³äíîøåííÿ ÔÕ/ÔÅ º îçíàêîþ 
çáåðåæåííÿ ³íòåãðàëüíîñò³ ìåìáðàíè é íîð-
ìàë³çàö³¿ ôóíêö³îíóâàííÿ á³ëê³â [36].

Â åêñïåðèìåíòàõ ñï³ââ³äíîøåííÿ ÔÕ/ÔÅ 
ñóòòºâî çá³ëüøóâàëîñÿ â ïîì³ðíî ïîñóõîñ-
ò³éêèõ ã³áðèä³â ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’, 
à â ïîñóõîñò³éêèõ íàâïàêè: íå çàçíàâàëî 
çì³í ó ã³áðèäà ‘Äîñòàòîê’ àáî íàâ³òü çíèæó-
âàëîñÿ â ã³áðèäà ‘Ôëàãìàí’ (òàáë. 1). 

Çá³ëüøåííÿ ñï³ââ³äíîøåííÿ ÔÕ/ÔÅ º íå-
ñïåöèô³÷íîþ ðåàêö³ºþ ³ ñâ³ä÷èòü ïðî ðåàãó-
âàííÿ ðîñëèí íà çíèæåíó âîëîã³ñòü ´ðóíòó. 
Çîêðåìà, äîñë³äæåííÿ ñêëàäó ïëàçìàëåìè 
ïøåíèö³ â óìîâàõ ïîñóõè âèÿâèëè ï³äâè-
ùåííÿ ñï³ââ³äíîøåííÿ ÔÕ/ÔÅ òà ð³âíÿ íå-
íàñè÷åíîñò³ æèðíèõ àöèëüíèõ ëàíöþã³â 
ôîñôîë³ï³ä³â. Ââàæàþòü, ùî öå çàáåçïå÷óº 
á³ëüø ïëèííèé ìàòðèêñ, ùî çáåð³ãàº ô³ç³î-
ëîã³÷í³ ôóíêö³¿ ë³ï³äíîãî á³øàðó [36]. Çá³ëü-
øåííÿ ïîêàçíèêà ÔÕ/ÔÅ ñïîñòåð³ãàëè òà-
êîæ ó öèòîïëàçìàòè÷í³é ìåìáðàí³ ñîíÿø-
íèêó â óìîâàõ âîäíîãî ñòðåñó [37]. Ó íàøî-
ìó âèïàäêó, çá³ëüøåííÿ ñï³ââ³äíîøåííÿ 
ÔÕ/ÔÅ â ïîì³ðíî ïîñóõîñò³éêèõ ã³áðèä³â 
‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’ ìîæå ñâ³ä÷èòè 
ïðî ïðîòèä³þ çíåâîäíåííþ íåàäàïòîâàíèõ 
äî ïîñóõè ðîñëèí, ùî ñïðÿìîâàíå íà ïîë³ï-
øåííÿ ïëèííîñò³ ìåìáðàíè òà çáåðåæåííÿ ¿¿ 
ôóíêö³îíàëüíîñò³. Ïðîòå, íåçâàæàþ÷è íà òå, 
ùî ñêëàä ôîñôîë³ï³ä³â ìîæå ìîäóëþâàòè 
ôóíêö³îíóâàííÿ àêâàïîðèí³â ÷åðåç âïëèâ 
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íà ïëèíí³ñòü ïëàçìàëåìè, çàãàëîì ââàæà-
þòü, ùî àäàïòàö³ÿ ðîñëèí äî ñòðåñó çàëå-
æèòü á³ëüøîþ ì³ðîþ â³ä àêâàïîðèí³â, í³æ 
â³ä ë³ï³äíîãî ñêëàäó [23].

Ï³äòðèìàííÿ ôóíêö³îíàëüíîãî ñòàíó 
ïëàçìàëåìè â óìîâàõ çíåâîäíåííÿ çàáåçïå-
÷óº òàêîæ ³ ñêëàä æèðíèõ êèñëîò, îñîáëèâî 
íåíàñè÷åíèõ (òàáë. 2).

Òàáëèöÿ 1
Óì³ñò ôîñôîòèäèëõîë³íó òà ôîñôîòèäèëåòàíîëàì³íó ó ôðàêö³¿ ïëàçìàëåìè êîðåí³â 

ã³áðèä³â êóêóðóäçè çà óìîâ çíèæåíî¿ âîëîãîñò³ ñóáñòðàòó
Ã³áðèä 

êóêóðóäçè
Âîëîã³ñòü 

ñóáñòðàòó, %
Óì³ñò ôîñôîë³ï³ä³â, ìêã/ìë Ñï³ââ³äíîøåííÿ 

ÔÕ/ÔÅôîñôàòèäèëõîë³í (ÔÕ) ôîñôàòèäèëåòàíîëàì³í (ÔE)

‘Ïåðåÿñëàâñüêèé’ 70 26,10 14,20 1,80
30 26,4 6,90 3,80

‘Äîñòàòîê’ 70 34,0 4,70 7,20
30 16,40 5,20 3,20

‘ßõòà’ 70 0,64 3,32 0,19
30 0,45 0,51 0,88

‘Ôëàãìàí’
70 0,77 0,13 5,90
30 0,57 0,77 0,74

Òàáëèöÿ 2 
ßê³ñíèé òà ê³ëüê³ñíèé ñêëàä æèðíèõ êèñëîò ôðàêö³¿ ïëàçìàëåìè êîðåí³â 

ã³áðèä³â êóêóðóäçè çà óìîâ çíèæåíî¿ âîëîãîñò³ ñóáñòðàòó

Óì³ñò ôîñôîë³ï³ä³â, 
ìêã/ìë

Ã³áðèä êóêóðóäçè
‘Ïåðåÿñëàâñüêèé’ ‘Äîñòàòîê’ ‘ßõòà’ ‘Ôëàãìàí’

Âîëîã³ñòü ñóáñòðàòó, %
70 30 70 30 70 30 70 30

Íàñè÷åí³ æèðí³ êèñëîòè
Ïàëüì³òèíîâà 16:0 34,1 34,6 36,9 36,4 25,5 25,3 30,6 29,7
Ñòåàðèíîâà 18:0 10,4 8,9 8,1 9,3 4,4 2,9 4,2 6,1

∑ 44,6 43,5 45,0 45,7 29,9 28,2 34,8 35,8
Íåíàñè÷åí³ æèðí³ êèñëîòè

Îëå³íîâà 18:1 4,5 5,0 6,6 6,0 6,3 3,7 4,2 4,9
Ë³íîëåâà 18:2 34,1 23,8 40,5 39,3 32,4 45,5 34,1 23,8
Ë³íîëåíîâà 18:3 1,9 1,7 2,2 2,8 2,6 2,8 1,9 1,7

∑ 40,9 30,4 49,3 48,1 41,3 52,0 40,9 30,4
Êîåô³ö³ºíò íåíàñè÷åíîñò³ 1,2 0,8 1,1 1,0 1,4 1,8 1,2 0,8

Â óñ³õ ã³áðèä³â (îêð³ì ‘ßõòà’) êîåô³ö³ºíò 
íåíàñè÷åíîñò³ áóâ áëèçüêèì äî 1, õî÷à ê³ëü-
ê³ñòü äåÿêèõ êèñëîò çì³íþâàëàñÿ (òàáë. 2). 
Ó ïîì³ðíî ïîñóõîñò³éêîãî ã³áðèäó ‘ßõòà’ êî-
åô³ö³ºíò íåíàñè÷åíîñò³ áóâ áëèçüêèì äî 2, 
ùî ñâ³ä÷èòü ïðî ïîñèëåííÿ ïëèííîñò³ ìåìá-
ðàíè êîðåí³â, ÿê ðåàêö³þ íà çíèæåííÿ âîëî-
ãîñò³ ñóáñòðàòó. Âàðòî çàçíà÷èòè, ùî ã³áðèä 
‘ßõòà’ õàðàêòåðèçóâàâñÿ òàêîæ íàéá³ëüøèì 
âîäíèì äåô³öèòîì ó êîðåíÿõ (ðèñ. 5), ùî º 
õàðàêòåðíèì äëÿ ðåàêö³é íà âîäíèé ñòðåñ 
íåàäàïòîâàíèõ ðîñëèí.

Âèñíîâêè
Çíèæåííÿ åêñïðåñ³¿ PIP2;1 º â³äì³òíîþ 

ðèñîþ ïîì³ðíî ïîñóõîñò³éêèõ ã³áðèä³â êó-
êóðóäçè ‘Ïåðåÿñëàâñüêèé’ òà ‘ßõòà’ ³ ñâ³ä-
÷èòü ïðî ðåàêö³þ ðîñëèí íà çíèæåííÿ âî-
ëîãîñò³ ñóáñòðàòó äî 30%. Öå ìîæå â³äáó-
âàòèñÿ ÷åðåç çìåíøåíó ê³ëüê³ñòü á³ëêà 
PIP2;1 ³ ðåçóëüòóþ÷ó ïðîòèä³þ âòðàò³ âîäè 
êð³çü ìåìáðàíó. Ïðî ðåàêö³þ êîðåí³â íà ö³ 
óìîâè âêàçóº òàêîæ çá³ëüøåííÿ ¿õíüî¿ äî-

âæèíè, êîðåíåâîãî âîäíîãî äåô³öèòó òà äå-
ÿêå ïîñèëåííÿ æîðñòêîñò³ öèòîïëàçìàòè÷-
íî¿ ìåìáðàíè. 

Âîäíî÷àñ, çà âîëîãîñò³ ñóáñòðàòó 30% åêñ-
ïðåñ³ÿ PIP2;1 ó ïîñóõîñò³éêèõ ã³áðèä³â êó-
êóðóäçè ‘Äîñòàòîê’ òà ‘Ôëàãìàí’ íàâïàêè 
ïîñèëþâàëàñÿ. Ïðè öüîìó âîäíèé äåô³öèò 
êîðåí³â áóâ ìåíøèì, í³æ ó ïîì³ðíî ïîñóõîñ-
ò³éêèõ ã³áðèä³â. Öå äàº çìîãó ïðèïóñòèòè, 
ùî òàêà îçíàêà ÿê åêñïðåñ³ÿ ñàìå PIP2;1 
ìîæå áóòè îäí³ºþ ç âèçíà÷àëüíèõ îçíàê ïî-
ñóõîñò³éêîñò³ çàçíà÷åíèõ ã³áðèä³â êóêóðó-
äçè. Íå âèêëþ÷åíî, ùî ³çîôîðìà PIP2;1 âè-
êîíóº ïåâíó ñïåöèô³÷íó ôóíêö³þ â çàáåç-
ïå÷åíí³ ïîñóõîñò³éêîñò³ ðîñëèí. Ö³ëêîì 
î÷åâèäíî, ùî ïîñóõîñò³éê³ñòü ã³áðèä³â êóêó-
ðóäçè º êîìïëåêñíèì ìåõàí³çìîì ³ îïîñå-
ðåäêîâóºòüñÿ òàêîæ áàãàòüìà ³íøèìè ìîëå-
êóëÿðíèìè ÷èííèêàìè. 

Âèÿâëåí³ ìîëåêóëÿðí³ îçíàêè ïîñóõîñò³é-
êîñò³ ìîæóòü âèêîðèñòîâóâàòèñÿ äëÿ ïîë³ï-
øåííÿ ñåëåêö³¿ êóêóðóäçè, ñïðÿìîâàíî¿ íà 
àäàïòàö³þ äî ïîñóõè. 
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Purpose. To investigate expression of aquaporin PIP2;1 
in maize cultivars ‘Pereiaslavskyi’ and ‘Dostatok’, (moderately 
drought-resistant) and ‘Yachta’ and ‘Flahman’ (drought-resis-
tant), which grew for 10 days in low humidity substrate (30%). 
To evaluate possible influence of lipids and fatty acids on the 
functional activity of PIP2;1 under above humidity condi-
tions. Methods. Biochemical: study of lipids and fatty acids 
in cytoplasmic membrane fraction from the roots (liquid chro-
matography); molecular: detection of the relative expression 
of aquaporin PIP2;1 in the roots (polymerase chain reaction, 
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Öåëü. Èññëåäîâàòü ýêñïðåññèþ àêâàïîðèíà PIP2;1 ó 
ãèáðèäîâ êóêóðóçû ‘Äîñòàòîê’ è ‘Ôëàãìàí’ (çàñóõîóñòîé-
÷èâûå), ‘Ïåðåÿñëàâñüêèé’ è ‘ßõòà’ (óìåðåííî çàñóõî-
óñòîé÷èâûå), êîòîðûå 10 ñóòîê ðîñëè ïðè ïîíèæåííîé 
âëàæíîñòè ñóáñòðàòà (30%). Îöåíèòü âîçìîæíîå âëèÿíèå 
ñîñòàâà ëèïèäîâ è æèðíèõ êèñëîò íà ôóíêöèîíàëüíóþ 
àêòèâíîñòü PIP2;1 â äàííûõ óñëîâèÿõ. Ìåòîäû. Áèîõèìè-
÷åñêèå: èññëåäîâàíèå ñîñòàâà ëèïèäîâ è æèðíèõ êèñëîò 
ôðàêöèè öèòîïëàçìàòè÷åñêîé ìåìáðàíû êîðíåé (æèä-
êîñòíàÿ õðîìàòîãðàôèÿ); ìîëåêóëÿðíî-áèîëîãè÷åñêèå: 
âûÿâëåíèå îòíîñèòåëüíîé ýêñïðåññèè àêâàïîðèíà PIP2;1 
â êîðíÿõ (ïîëèìåðàçíàÿ öåïíàÿ ðåàêö³ÿ, ÏÖÐ); ìîðôîìåò-
ðè÷åñêèå èçìåðåíèÿ è ñòàòèñòè÷åñêèå ìåòîäû îáðàáîòêè 
ðåçóëüòàòîâ. Ðåçóëüòàòû. Ïîêàçàíî, ÷òî ó ãèáðèäîâ êó-
êóðóçû ‘Ïåðåÿñëàâñüêèé’ è ‘ßõòà’ ýêñïðåññèÿ PIP2;1 ñíè-
æàëàñü, à ó ãèáðèäîâ ‘Äîñòàòîê’ è ‘Ôëàãìàí’, íàîáîðîò, 
ïîâûøàëàñü. Â êîðíÿõ ‘Äîñòàòîê’ è ‘Ôëàãìàí’ â óñëîâèÿõ 
ïîíèæåííîé âëàæíîñòè ñóáñòðàòà îòìå÷àëè ñíèæåííûé 
äåôèöèò âîäû ïî ñðàâíåíèþ ñ ‘Ïåðåÿñëàâñüêèé’ è ‘ßõòà’. 
Êðîìå òîãî, â öèòîïëàçìàòè÷åñêîé ìåìáðàíå âñåõ ãèáðè-

äîâ óâåëè÷èâàëîñü êîëè÷åñòâî ñòåðèíîâ è ôîñôîëèïè-
äîâ. Âûâîäû. Ñíèæåíèå ýêñïðåññèè PIP2;1, îòìå÷åííîå 
ó ãèáðèäîâ ‘Ïåðåÿñëàâñüêèé’ è ‘ßõòà’ ÿâëÿåòñÿ õàðàêòåð-
íûì äëÿ íåñòîéêèõ ê çàñóõå ðàñòåíèé è ñâèäåòåëüñòâóåò 
îá èõ ðåàêöèè íà ñíèæåíèå âëàæíîñòè ñóáñòðàòà, à òàêæå, 
ïðîòèâîäåéñòâèå îáåçâîæèâàíèþ, ïîñêîëüêó ìåíüøåå 
êîëè÷åñòâî àêâàïîðèíîâ îáåñïå÷èâàåò çàäåðæêó âîäû 
â êëåòêàõ. Â òî æå âðåìÿ, ïðè âëàæíîñòè ñóáñòðàòà 30% 
ýêñïðåññèÿ PIP2;1 ó çàñóõîóñòîé÷èâûõ ãèáðèäîâ ‘Äîñòà-
òîê’ è ‘Ôëàãìàí’, íàîáîðîò, óñèëèâàëàñü íà ôîíå ìåíüøåãî 
âîäíîãî äåôèöèòà êîðíåé (ïî ñðàâíåíèþ ñ ãèáðèäàìè 
‘Ïåðåÿñëàâñüêèé’ è ‘ßõòà’). Íå èñêëþ÷åíî, ÷òî óñèëåííàÿ 
ýêñïðåññèÿ PIP2;1 èìåííî ó äàííûõ ãèáðèäîâ ‘Äîñòàòîê’ è 
‘Ôëàãìàí’ ÿâëÿåòñÿ ñïåöèôè÷åñêèì èíäèêàòîðîì çàñóõî-
óñòîé÷èâîñòè. Ïîëó÷åííûå äàííûå âíîñÿò ñóùåñòâåííûé 
âêëàä â ñîâåðøåíñòâîâàíèå ñåëåêöèè çàñóõîóñòîé÷èâûõ 
ãèáðèäîâ êóêóðóçû. 

Êëþ÷åâûå ñëîâà: êóêóðóçà; àêâàïîðèí PIP2;1; ñòåðè-
íû; ôîñôîëèïèäû; íåíàñûùåííûå æèðíûå êèñëîòû; êîð-
íè; âîäíûé äåôèöèò; çàñóõîóñòîé÷èâîñòü.
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PCR); morphometric measurements and statistical methods 
for result processing. Results. Studies showed that in mod-
erately drought-tolerant maize cultivars ‘Pereiaslavskyi’ and 
‘Yachta’, PIP2;1 expression decreased, while in drought-toler-
ant ‘Dostatok’ and ‘Flahman’, on the contrary, it increased. In 
‘Dostatok’ and ‘Flahman’ smaller root water deficit compared 
with ‘Pereiaslavskyi’ and ‘Yachta’ in conditions of low humid-
ity of the substrate was recorded.  In addition, the quantity of 
sterols and phospholipids increased in the plasma membrane 
of all hybrids. Conclusions. Reduced expression of PIP2;1 
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observed in ‘Pereiaslavskyi’ and ‘Yachta’, is a characteristic 
feature of not drought tolerant plants and indicates reac-
tion to a decrease in substrate moisture and counteraction 
to dehydration, since a smaller amount of aquaporins ensures 
water retention in the cells. Contrary, at a substrate moisture 
content of 30%, PIP2;1 expression in drought-resistant hy-
brids ‘Dostatok’ and ‘Flahman’ increased which was accom-
panied by lesser root water deficiency (comparing to that of 

‘Pereiaslavskyi’ and ‘Yachta’). It is quite probable that the en-
hanced expression of the PIP2;1 isoform in cultivars ‘Dosta-
tok’ and ‘Flahman’ is a specific indicator of hybrids drought 
resistance. The obtained data are important for improving 
the selection of drought resistant maize hybrids.

Keywords: corn; aquaporin PIP2;1, sterols; phospholipids; 
unsaturated fatty acids; roots; water deficiency; drought tole-
rance.
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Ô³ç³îëîã³ÿ ðîñëèí

 
Âñòóï
Çáåðåæåííÿ, çáàãà÷åííÿ òà åôåêòèâíå âè-

êîðèñòàííÿ ðîñëèííèõ ðåñóðñ³â ìàº âàæëèâå 
íàóêîâå òà ïðàêòè÷íå çíà÷åííÿ. Çâàæàþ÷è 
íà öå, ³íòðîäóêö³ÿ íîâèõ íåòðàäèö³éíèõ ìà-
ëîïîøèðåíèõ âèä³â ðîñëèí ³ ðîçðîáëÿííÿ á³î-
ëîã³÷íèõ, á³îõ³ì³÷íèõ, á³îòåõíîëîã³÷íèõ îñ-
íîâ ââåäåííÿ ¿õ ó ïðîìèñëîâó òà àìàòîðñüêó 
êóëüòóðó º íàäçâè÷àéíî âàæëèâèì çàâäàí-
íÿì. Äî ïåðñïåêòèâíèõ äëÿ ³íòðîäóêö³¿ âèä³â 
ðîñëèí íàëåæàòü ïðåäñòàâíèêè ðîäó Serratula 
L., ùî íàðàõîâóº ïðèáëèçíî 70 âèä³â, ïîøè-
ðåíèõ ó ªâðàç³¿ ³ Ï³âí³÷í³é Àôðèö³ [1]. Â Óê-
ðà¿í³ òðàïëÿþòüñÿ ï’ÿòü âèä³â ðîäó Serratula 
[2]. Âèäè ðîäó Serratula L., íàñàìïåðåä 
Serratula coronata L., â³äçíà÷àþòüñÿ âèñîêî-
ö³ííîþ ô³òîñèðîâèíîþ, à òîìó º ïåðñïåêòèâ-
íèìè äëÿ âèêîðèñòàííÿ â ìåäèöèí³ ÷åðåç âè-
ÿâëåí³ â íèõ á³îëîã³÷íî àêòèâí³ ðå÷îâèíè – 
ô³òîåêäèñòåðî¿äè. Âèâ÷åííÿ á³îõ³ì³÷íèõ îñî-
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Ìåòa. Óñòàíîâèòè á³îõ³ì³÷íèé ñêëàä íàçåìíî¿ ÷àñòèíè Sårratula coronatà L. (ñåðï³é óâ³í÷àíèé) çà ³íòðîäóêö³¿ â 
Öåíòðàëüíîìó Ïîë³ññ³ Óêðà¿íè. Ìåòîäè. Îá’ºêòîì äîñë³äæåíü ñëóãóâàëè ðîñëèíè S. coronatà ç êîëåêö³¿ áîòàí³÷íîãî 
ñàäó Æèòîìèðñüêîãî íàö³îíàëüíîãî àãðîåêîëîã³÷íîãî óí³âåðñèòåòó. Ô³òîñèðîâèíó îö³íþâàëè ó ôàç³ êâ³òóâàííÿ â á³îõ³-
ì³÷í³é ëàáîðàòîð³¿ â³ää³ëó êóëüòóðíî¿ ôëîðè Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè çà â³äïî-
â³äíèìè ìåòîäèêàìè âïðîäîâæ 2014–2016 ðð. Ðåçóëüòàòè. Íàâåäåíî ðåçóëüòàòè âèâ÷åííÿ ô³òîõ³ì³÷íèõ îñîáëèâîñòåé 
ðîñëèí S. ñoronatà çà óìîâ ³íòðîäóêö³¿ â Öåíòðàëüíîìó Ïîë³ññ³ Óêðà¿íè ó ôàç³ êâ³òóâàííÿ. Óñòàíîâëåíî ê³ëüê³ñíèé óì³ñò 
ó ñèðîâèí³ ñóõî¿ ðå÷îâèíè, çàãàëüíèõ öóêð³â, êàðîòèíó, àñêîðá³íîâî¿ êèñëîòè, äóáèëüíèõ ðå÷îâèí, æèð³â, â³ëüíèõ êèñ-
ëîò, ìàêðîåëåìåíò³â ôîñôîðó, êàëüö³þ òà ì³êðîåëåìåíò³â çàë³çà, ì³ä³, öèíêó, ìàíãàíó. Âèñíîâêè. Óïåðøå â óìîâàõ ³í-
òðîäóêö³¿ â Öåíòðàëüíîìó Ïîë³ññ³ Óêðà¿íè âèçíà÷åíî á³îõ³ì³÷íèé ñêëàä íàçåìíî¿ ÷àñòèíè ðîñëèí S. ñoronatà. Ç’ÿñîâàíî 
îñîáëèâîñò³ çàëåæíîñò³ âì³ñòó á³îõ³ì³÷íèõ ñïîëóê òà ìàêðîåëåìåíò³â â³ä â³êîâèõ îñîáëèâîñòåé ðîñëèí. Ðîñëèíè                     
S. ñoronatà òðåòüîãî ðîêó æèòòÿ âèð³çíÿëèñÿ íàéá³ëüøèì óì³ñòîì àñêîðá³íîâî¿ êèñëîòè, êàðîòèíó òà ñóõî¿ ðå÷îâèíè; 
äâîð³÷í³ – îðãàí³÷íèõ êèñëîò, ôîñôîðó, çîëè, çàãàëüíèõ öóêð³â; ÷åòâåðòîãî ðîêó æèòòÿ – óì³ñòîì æèð³â òà êàëüö³þ.                
Ó ñèðîâèí³ âèÿâëåíî çíà÷íó ê³ëüê³ñòü â³òàì³íó Ñ òà çàë³çà. Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü ïîäàëü-
øîãî âèâ÷åííÿ ôàðìàêîëîã³÷íèõ âëàñòèâîñòåé S. ñoronatà ç ìåòîþ îòðèìàííÿ íîâèõ õàð÷îâèõ ïðîäóêò³â, á³îäîáàâîê ³ 
ô³òîïðåïàðàò³â, çáàãà÷åíèõ á³îëîã³÷íî àêòèâíèìè ðå÷îâèíàìè ³ íåîáõ³äíèõ äëÿ æèòòºä³ÿëüíîñò³ ëþäèíè.

Êëþ÷îâ³ ñëîâà: ³íòðîäóêö³ÿ; á³îõ³ì³÷í³ ñïîëóêè; ñèðîâèíà; á³îëîã³÷íî àêòèâí³ ðå÷îâèíè.
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áëèâîñòåé ðîñëèí òà âèçíà÷åííÿ äèíàì³êè 
íàêîïè÷åííÿ á³îëîã³÷íî àêòèâíèõ ³ ñòðóêòóð-
íî-ôóíêö³îíàëüíèõ ñïîëóê ó á³îìàñ³ äàº çìî-
ãó ç’ÿñóâàòè çàêîíîì³ðíîñò³ ïåðåá³ãó ïðîäóê-
ö³éíîãî ïðîöåñó, ê³ëüê³ñí³ òà ÿê³ñí³ ïàðàìå-
òðè ô³òîìàñè, îïòèìàëüí³ ïåð³îäè çàãîò³âë³ 
ñèðîâèíè òà íàïðÿìè ¿¿ âèêîðèñòàííÿ.

 Serratula coronata L. (ñåðï³é óâ³í÷àíèé) – 
áàãàòîð³÷íà òðàâ’ÿíà ðîñëèíà ðîäèíè Astera-
ceae, òðèáè Cynareae Less. [3], ïîøèðåíà â 
Ñåðåäí³é Àç³¿, Ñõ³äí³é ªâðîï³, Ñõ³äíîìó é 
Çàõ³äíîìó Ñèá³ðó, íà ï³âäåííîìó çàõîä³ ºâðî-
ïåéñüêî¿ ÷àñòèíè Ðîñ³¿, Êàâêàç³, íà Äàëåêîìó 
Ñõîä³, ó Ñåðåäí³é Àç³¿, Ìîíãîë³¿, ßïîí³¿ [1, 4, 
5]; â Óêðà¿í³ – ó ï³âäåíí³é ÷àñòèí³ Ïîë³ññÿ, ó 
Ë³ñîñòåïó, çà âèíÿòêîì êðàéíüîãî çàõîäó, òà 
ï³âí³÷í³é ÷àñòèí³ Ñòåïó [3]. Çàðîñò³ Serratula 
coronata òðàïëÿþòüñÿ íà ñóõèõ ëóêàõ, ó ÷à-
ãàðíèêàõ, óçë³ññÿõ ó ï³âäåííèõ ðàéîíàõ Ð³â-
íåíñüêî¿, Æèòîìèðñüêî¿, Êè¿âñüêî¿, Ñóìñüêî¿, 
×åðí³ã³âñüêî¿ îáëàñòåé [2]. Ñåðï³é óâ³í÷àíèé 
ì³ñòèòü ñêëàäíèé êîìïëåêñ á³îëîã³÷íî àêòèâ-
íèõ ðå÷îâèí: â³òàì³íè, ìàêðî- é ì³êðîåëå-
ìåíòè, íåçàì³íí³ àì³íîêèñëîòè, ôëàâîíî¿äè, 
äóáèëüí³ ðå÷îâèíè [6–10]. Ó ðîñëèí³ âèÿâëå-
íî ô³òîåêäèñòåðî¿äè (ïîíàä 20 ñïîëóê) – ðîñ-
ëèíí³ ô³òîãîðìîíè, ÿê³ ìàþòü àíàáîë³÷íó, 
àäàïòîãåííó, àíòèîêñèäàíòíó, ìåìáðàíîñòà-
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á³ë³çóþ÷ó, ãåïàòî-, íåéðî- òà íåôðîïðîòåêòîð-
íó, àíòèàðèòì³÷íó, ³ìóíîìîäóëþâàëüíó, ã³ïî-
ãë³êåì³÷íó ³ ã³ïîõîëåñòåðîëåì³÷íó ä³þ [11, 
12]. Ñåðï³é óâ³í÷àíèé âèêîðèñòîâóþòü ó ðàç³ 
åï³ëåïñ³¿, íåâðîç³â, ïñèõ³÷íèõ çàõâîðþâàíü, 
ïàðàë³÷³â, çëîÿê³ñíèõ ïóõëèí, àíåì³¿, ãåìî-
ðîþ, ãðèæ, àíã³íè, ëàðèíã³ò³, ôàðèíã³ò³, òîí-
çèë³ò³, áëþâîò³, ïðîïàñíèö³, ÿê ñåäàòèâíîãî, 
ïðîòèçàïàëüíîãî, ðàíîçàãîþâàëüíîãî, àíòè-
ì³êðîáíîãî çàñîáó [13]. Çã³äíî ç äàíèìè ë³òå-
ðàòóðè [14, 15], ñåðï³é óâ³í÷àíèé ìàº àíòè-
ì³êðîáí³, àíòèäåïðåñàíòí³ âëàñòèâîñò³, ïî-
ë³ïøóº ïàì’ÿòü.

 Ñåðï³é óâ³í÷àíèé ÿê äæåðåëî ð³äê³ñíèõ 
á³îëîã³÷íî àêòèâíèõ ðå÷îâèí º ïåðñïåêòèâ-
íîþ êóëüòóðîþ äëÿ çàñòîñóâàííÿ ó ôàðìàö³¿ 
ç ìåòîþ ñòâîðåííÿ íîâèõ àäàïòîãåííèõ ë³-
êàðñüêèõ ïðåïàðàò³â, ùî çíà÷íîþ ì³ðîþ â³ä-
íîâëþþòü ³ ï³äâèùóþòü ïðàöåçäàòí³ñòü ó 
ðàç³ ðîçóìîâèõ ³ ô³çè÷íèõ ïåðåâòîì.

 Óïðîäîâæ îñòàíí³õ 25 ðîê³â ó Ðîñ³¿, Óãîð-
ùèí³, Êîðå¿, Êàçàõñòàí³ òà Óêðà¿í³ âåäóòüñÿ 
äîñë³äæåííÿ ùîäî ââåäåííÿ S. coronata â êóëü-
òóðó [1, 8, 11, 16, 17]. Ó áîòàí³÷íîìó ñàäó Æè-
òîìèðñüêîãî íàö³îíàëüíîãî àãðîåêîëîã³÷íîãî 
óí³âåðñèòåòó òàêîæ ïðîâîäÿòüñÿ ³íòðîäóêö³é-
í³ äîñë³äæåííÿ S. coronata ³ äëÿ ç’ÿñóâàííÿ 
ìîæëèâîñò³ âèêîðèñòàííÿ éîãî ó ôàðìàö³¿ ïî-
òð³áíå ô³òîõ³ì³÷íå äîñë³äæåííÿ ñèðîâèíè.

Ìåòà äîñë³äæåíü – óñòàíîâèòè á³îõ³ì³÷-
íèé ñêëàä íàçåìíî¿ ÷àñòèíè Sårratula coro-
natà L. (ñåðï³é óâ³í÷àíèé) çà ³íòðîäóêö³¿ â 
Öåíòðàëüíîìó Ïîë³ññ³ Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Íàñ³ííºâèé ìàòåð³àë S. coronata îòðèìàíî 

ç áîòàí³÷íî¿ êîëåêö³¿ â³ää³ëó êóëüòóðíî¿ 
ôëîðè Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó  ³ìå-
í³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè (ÍÁÑ). Ðîñ-
ëèíè çðîñòàëè íà åêñïåðèìåíòàëüíèõ ä³ëÿí-
êàõ áîòàí³÷íîãî ñàäó Æèòîìèðñüêîãî íàö³î-
íàëüíîãî àãðîåêîëîã³÷íîãî óí³âåðñèòåòó. 
Àíàë³ç ô³òîñèðîâèíè çä³éñíþâàëè â á³îõ³-
ì³÷í³é ëàáîðàòîð³¿ â³ää³ëó êóëüòóðíî¿ ôëîðè 
ÍÁÑ óïðîäîâæ 2014–2016 ðð. 

¥ðóíò áîòàí³÷íîãî ñàäó – äåðíîâî-êàðáî-
íàòíèé. Óì³ñò ãóìóñó (çà Òþð³íèì) – 2,39 ± 
0,01%, ÐH

ñîëüîâå
 ãóìóñîâîãî ãîðèçîíòó – â³ä 

7,2 ± 0,10; óì³ñò P
2
O

5
 – 332,67 ± 18,87 ìã/êã; 

K
2
O – 128,67 ± 26,9 ìã/êã (çà Ê³ðñàíîâèì), N

k
 

(çà Êîðíô³ëäîì) – â³ä 63,0 ± 10,1 ìã/êã ´ðóí-
òó. Åêîëîã³÷í³ óìîâè ðàéîíó áîòàí³÷íîãî 
ñàäó òèïîâ³ ÿê äëÿ Öåíòðàëüíîãî Ïîë³ññÿ 
Óêðà¿íè. Ïîì³ðíî-êîíòèíåíòàëüíèé êë³ìàò 
çàãàëîì ñïðèÿòëèâèé äëÿ âèðîùóâàííÿ ð³ç-
íîìàí³òíèõ âèä³â ðîñëèí.

Ïðîáè â³äáèðàëè ç 30 òèïîâèõ ìîäåëüíèõ 
ðîñëèí ó ôàç³ ìàñîâîãî êâ³òóâàííÿ. Àáñî-

ëþòíî ñóõó ðå÷îâèíó, àñêîðá³íîâó êèñëîòó, 
çàãàëüíèé óì³ñò öóêð³â, æèð³â, òèòðîâàíó 
êèñëîòí³ñòü òà äóáèëüí³ ðå÷îâèíè âèçíà÷àëè 
çà Â. Ï. Êðèùåíêî [18]; êàðîòèí – ñïåêòðî-
ôîòîìåòðè÷íî [19]; êàëüö³é – òðèëîíîìå-
òðè÷íèì ìåòîäîì [20]; ôîñôîð – çà Õ. Í. Ïî-
÷èíêîì [21]; ñóõå îçîëåííÿ ðîñëèííîãî ìàòå-
ð³àëó ïðîâîäèëè çà Ç. Ì. Ãðèöàºíêî [22]; 
óì³ñò ì³ä³, öèíêó, ìàðãàíöþ âèçíà÷àëè 
àòîìíî-àáñîðáö³éíèì ìåòîäîì çã³äíî ç ÃÎÑÒ 
30692-2000 [23]; çàë³çà – àòîìíî-àáñîðáö³é-
íèì ìåòîäîì çã³äíî ç ÃÎÑÒ 27998-88 [24]. 

Îòðèìàí³ äàí³ îáðàõîâàí³ ñòàòèñòè÷íî ç 
âèêîðèñòàííÿì ïðîãðàìè Microsoft Exel 10. 
Ðîçðàõîâóâàëè ñåðåäí³ çíà÷åííÿ âåëè÷èí ³ 
ñòàíäàðòíî¿ ïîõèáêè (õ ± SE, n = 3). Ð³çíèöþ 
ðåçóëüòàò³â îö³íþâàëè çà ð³âíÿ çíà÷óùîñò³  
Ð < 0,05 çã³äíî ç êðèòåð³ºì Ñòüþäåíòà.

Ðåçóëüòàòè äîñë³äæåíü
Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü âè-

çíà÷åíî á³îõ³ì³÷íèé ñêëàä ô³òîñèðîâèíè 
S. coro nata çà óìîâ çðîñòàííÿ â Öåíòðàëüíî-
ìó Ïîë³ññ³ Óêðà¿íè. Çà êðèòåð³ºì Ñòüþäåíòà 
(Ð < 0,05) âèÿâëåíî ñòàòèñòè÷íî çíà÷óù³ ðîç-
á³æíîñò³ ì³æ ðîñëèíàìè ð³çíîãî â³êó ùîäî 
âì³ñòó ñóõî¿ ðå÷îâèíè, çàãàëüíèõ öóêð³â, êàðî-
òèíó, àñêîðá³íîâî¿ êèñëîòè, æèð³â, â³ëüíèõ îð-
ãàí³÷íèõ êèñëîò, ìàêðîåëåìåíò³â (äèâ. òàáë. 1).

Ñèðîâèíà Serratula coronata õàðàêòåðèçó-
ºòüñÿ çíà÷íèì óì³ñòîì àñêîðá³íîâî¿ êèñëîòè: 
125,9 ± 13,33–348,9 ± 7,67 ìã%, ïðè öüîìó 
íàéâèùèìè ïîêàçíèêàìè âèð³çíÿëèñÿ ðîñëè-
íè òðåòüîãî ðîêó çðîñòàííÿ – 348,9 ± 7,67 ìã%, 
ùî ó 2,3 ðàçà ïåðåâàæàº öåé ïîêàçíèê ó ðîñ-
ëèí äðóãîãî ðîêó òà ó 2,8 ðàçà – ó ðîñëèí 
÷åòâåðòîãî ðîêó æèòòÿ. Àñêîðá³íîâà êèñëîòà º 
ïîòóæíèì àíòèîêñèäàíòîì, ñòèìóëþº ñèíòåç 
³íòåðôåðîíó, ï³äâèùóº ñò³éê³ñòü îðãàí³çìó äî 
³íôåêö³é, àêòèâ³çóº ôåðìåíòè, ÿê³ çàáåçïå÷ó-
þòü ïåðåá³ã ïðîöåñ³â îáì³íó âóãëåâîä³â ³ ôóíê-
ö³îíóâàííÿ çàëîç âíóòð³øíüî¿ ñåêðåö³¿ [25, 
26]. Êàðîòèíó â ñèðîâèí³ çíà÷íî ìåíøå – 
1,46 ± 0,30–3,41 ± 0,02 ìã%, ó ðîñëèí òðåòüî-
ãî ðîêó æèòòÿ ïîêàçíèêè áóëè âèù³ ïîð³âíÿ-
íî ç äâîð³÷íèìè ó 2,29 ðàçà, ç ÷îòèðèð³÷íèìè 
ðîñëèíàìè – ó 2,34 ðàçà. Êàðîòèí º âàæëè-
âîþ ïîë³ôóíêö³îíàëüíîþ ãðóïîþ á³îëîã³÷íî 
àêòèâíèõ ñïîëóê, ÿê³ âèÿâëÿþòü àíòèîêñè-
äàíòíó é ôîòîïðîòåêòîðíó ôóíêö³¿ â ðîñëèí-
íîìó îðãàí³çì³ [27]. ²ç äåê³ëüêîõ ³çîìåð³â êà-
ðîòèíó äëÿ ëþäèíè ìàº íàéá³ëüøå çíà÷åííÿ 
β-êàðîòèí, ç ÿêîãî óòâîðþºòüñÿ â³òàì³í À, ùî 
çàáåçïå÷óº íîðìàëüíèé ô³ç³îëîã³÷íèé ñòàí 
øê³ðè, ñòèìóëþº óòâîðåííÿ ñëèçó åï³òåë³àëü-
íèìè êë³òèíàìè ñëèçîâèõ îáîëîíîê, â³ä³ãðàº 
âàæëèâó ðîëü ó ôóíêö³îíóâàíí³ îðãàí³â çîðó. 
Óì³ñò äóáèëüíèõ ðå÷îâèí ó ñèðîâèí³ íåçíà-
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÷íèé – 0,733 ± 0,338–1,61 ± 0,30%, ñòàòèñòè÷-
íî çíà÷óùèõ ðîçá³æíîñòåé çà öèì ïîêàçíè-
êîì ì³æ ð³çíîâ³êîâèìè ðîñëèíàìè íå âèÿâëå-
íî. Ó ìåäè÷í³é ïðàêòèö³ ¿õ âèêîðèñòîâóþòü 
ÿê â’ÿæó÷³, ïðîòèçàïàëüí³, àíòèñåïòè÷í³, 
êðîâîñïèíí³, ðàä³îïðîòåêòîðí³ çàñîáè â ðàç³ 
îï³ê³â, ãí³éíèõ ïðîöåñ³â, îòðóºííÿ àëêàëî¿äà-
ìè ÷è ñîëÿìè âàæêèõ ìåòàë³â. 

Âàæëèâèì ïîêàçíèêîì º âì³ñò îðãàí³÷-
íèõ êèñëîò – ê³ëüê³ñòü â³ëüíèõ êèñëîò, ¿õ 
êèñëèõ ñîëåé, ÿê³ ì³ñòÿòüñÿ â ñèðîâèí³. 
Óì³ñò îðãàí³÷íèõ êèñëîò âàð³þâàâ â³ä 
2,3 ± 0,23 äî 7,6 ± 0,26% ³ áóâ íàéâèùèì ó 
äâîð³÷íèõ ðîñëèí. 

 Óì³ñò ôîñôîðó ó ô³òîñèðîâèí³ ñòàíîâèâ 
0,09 ± 0,06–0,13 ± 0,01%; êàëüö³þ – 0,62 ± 0,01–
2,32 ± 0,04%. Çà äàíèìè À. Â. Ìÿã÷èëîâà [29]  
óñòàíîâëåíî çíà÷íî âèù³ ïîêàçíèêè âì³ñòó 
êàëüö³þ â ðîñëèí³ â óìîâàõ Ïðèìîðñüêîãî 
êðàþ – 10,9%, ùî, ³ìîâ³ðíî, ïîâ’ÿçàíî ç ðîç-
á³æí³ñòþ åêîëîã³÷íèõ óìîâ îñåëèù ó ì³ñöÿõ 
çáîðó ñèðîâèíè. Á³îëîã³÷íà ðîëü ôîñôîðó âèç-
íà÷àºòüñÿ éîãî ó÷àñòþ ó ôîðìóâàíí³ é ðåãåíå-
ðàö³¿ êë³òèí, çàñâîºíí³ â³òàì³í³â òà ðîçâèòêó 
çóá³â ³ ê³ñòîê, â îáì³í³ åíåðã³¿, ðåãóëÿö³¿ êèñ-
ëîòíî-ëóæíîãî áàëàíñó, ôóíêö³îíóâàíí³ íè-
ðîê, íåðâ³â, ì’ÿç³â ñåðöÿ. Êàëüö³é âèêîíóº 
âàæëèâó á³îëîã³÷íó ðîëü â îðãàí³çì³: áåðå 
ó÷àñòü ó ôîðìóâàíí³ ñêåëåòà, ñêîðî÷åíí³ ì’ÿç³â, 
ðîçùåïëåíí³ ãë³êîãåíó, ñïðèÿº çãîðòàííþ êðî-
â³. Ìàêñèìàëüíèìè ïîêàçíèêàìè âì³ñòó ôîñ-
ôîðó, çîëè òà çàãàëüíèõ öóêð³â âèð³çíÿëèñÿ 
ðîñëèíè äðóãîãî ðîêó çðîñòàííÿ: 0,13 ± 0,01; 
7,20 ± 0,51; 21,4 ± 0,65% â³äïîâ³äíî. Çà âì³ñ-
òîì æèð³â òà êàëüö³þ ïåðåâàæàëè ðîñëèíè 
÷åòâåðòîãî ðîêó çðîñòàííÿ – 6,6 ± 0,16 òà 
2,3 ± 0,04% â³äïîâ³äíî.

Îòæå, óì³ñò á³îõ³ì³÷íèõ ñïîëóê ó ñèðîâèí³ 
ñåðï³þ óâ³í÷àíîãî çì³íþâàâñÿ çà ðîêàìè äîñ-
ë³äæåíü ³ çàëåæàâ â³ä â³êîâèõ îñîáëèâîñòåé 
ðîñëèí. Â³äîìî, ùî âì³ñò ïåðâèííèõ ³ âòîðèí-
íèõ ìåòàáîë³ò³â ó íàçåìí³é ìàñ³ ³íòðîäóöåí-

ò³â çàëåæèòü â³ä âèäîâèõ, ãåíîòèïîâèõ, â³êî-
âèõ îñîáëèâîñòåé ³ ôàçè ðîçâèòêó ðîñëèí [30].

Îòðèìàí³ íàìè ðåçóëüòàòè äîñë³äæåíü ùîäî 
âì³ñòó àñêîðá³íîâî¿ êèñëîòè òà êàðîòèíó â³ä-
ð³çíÿþòüñÿ â³ä äàíèõ ³íøèõ äîñë³äíèê³â. Çîê-
ðåìà, óì³ñò àñêîðá³íîâî¿ êèñëîòè â çðàçêàõ 
ñåðï³þ óâ³í÷àíîãî, êóëüòèâîâàíîãî â Íå÷îð-
íîçåìí³é Çîí³ ÐÔ òà â Òîìñüê³é îáëàñò³, çíà÷-
íî íèæ÷èé – 21,0 òà 20 ìã/100 ã, ïðîòå êàðî-
òèíó âèùèé – 113,0 òà 135 ìã/100 ã â³äïîâ³äíî 
[7]. Çã³äíî ç äàíèìè Î. Ë. Àïèõò³íî¿ òà ³í. [31], 
óì³ñò àñêîðá³íîâî¿ êèñëîòè â ñèðîâèí³ ñåðï³þ 
óâ³í÷àíîãî ñòàíîâèâ 120 ìã/100 ã. Çà ïîâ³äîì-
ëåííÿì Ã. ß. Ñòåïàíþê ³ Ò. Ã. Õàðèíî¿ [32] 
àñêîðá³íîâà êèñëîòà òà äóáèëüí³ ðå÷îâèíè â 
íàçåìí³é ÷àñòèí³ ðîñëèí ì³ñòÿòüñÿ â ñë³äîâèõ 
ê³ëüêîñòÿõ; îòðèìàí³ íàìè ïîêàçíèêè çíà÷íî 
âèù³: 125,9 ± 13,33–348,9 ± 7,67 ìã/100 ã; 
0,73 ± 0,338–1,6 ± 0,30% â³äïîâ³äíî. 

Ïîðÿä ç ìàêðîåëåìåíòàìè ³ñòîòíå çíà÷åí-
íÿ â æèòòºä³ÿëüíîñò³ ðîñëèí ìàþòü ³ ì³êðî-
åëåìåíòè. Âîíè º ñêëàäîâîþ ÷àñòèíîþ áàãà-
òüîõ á³îëîã³÷íî àêòèâíèõ ñïîëóê – á³ëê³â, 
ôåðìåíò³â, ãîðìîí³â, ï³ãìåíò³â. Âèÿâëåíî, 
ùî ðîñëèíè Serratula coronatà äðóãîãî ðîêó 
çðîñòàííÿ ìàþòü çäàòí³ñòü íàêîïè÷óâàòè â 
íàçåìíèõ îðãàíàõ çíà÷íó ê³ëüê³ñòü çàë³çà – 
451,3 ± 45,1 ìã/êã (òàáë. 2). Óì³ñò ³íøèõ ì³ê-
ðîåëåìåíò³â ó ñèðîâèí³ íåçíà÷íèé: ì³äü – 
6,5 ± 0,6, öèíê – 4,7 ± 1,5, ìàðãàíåöü – 
54,5 ± 5,5 ìã/êã íà àáñîëþòíî ñóõó ðå÷îâèíó. 

Ì³íåðàëüí³ ðå÷îâèíè, ÿê³ âèá³ðêîâî íàêî-
ïè÷óþòü ðîñëèíè, ìîæóòü âïëèâàòè íà ¿õíþ 

Òàáëèöÿ 1
Á³îõ³ì³÷íà õàðàêòåðèñòèêà íàçåìíî¿ ìàñè Serratula coronatà

ó ôàç³ êâ³òóâàííÿ (2014–2016 ðð.) (õ ± SE, n = 3)

¹ ç/ï Á³îõ³ì³÷í³ ïîêàçíèêè
Ð³ê æèòòÿ

äðóãèé òðåò³é ÷åòâåðòèé
1 Ñóõà ðå÷îâèíà, % 20,45 ± 0,50 36,12 ± 0,06* 31,76 ± 0,61*
2 Çàãàëüíèé óì³ñò öóêð³â, % 21,38 ± 0,65 8,54 ± 0,17* 9,86 ± 0,11*
3 Êàðîòèí, ìã/100 ã 1,49 ± 0,02 3,41 ± 0,02* 1,46 ± 0,30
4 Àñêîðá³íîâà êèñëîòà, ìã/100 ã 149,32 ± 21,49 348,89 ± 7,67* 125,95 ± 13,33
5 Ôîñôîð, % 0,134 ± 0,008 0,099 ± 0,002* 0,088 ± 0,057
6 Êàëüö³é, % 0,615 ± 0,012 1,59 ± 0,09* 2,32 ± 0,04*
7 Çîëà, % 7,20 ± 0,51 5,30 ± 0,06* 5,59 ± 0,55
8 Äóáèëüí³ ðå÷îâèíè, % 1,14 ± 0,53 1,61 ± 0,30 0,733 ± 0,338
9 Óì³ñò îðãàí³÷íèõ êèñëîò, % 7,53 ± 0,26 2,59 ± 0,29* 2,25 ± 0,23*

10 Æèðè, % 1,78 ± 0,27 3,01 ± 0,02* 6,57 ± 0,16*
*äîñòîâ³ðíî çà Ð < 0,05 ïîð³âíÿíî ç äðóãèì ðîêîì çðîñòàííÿ.

Òàáëèöÿ 2
Óì³ñò ì³êðîåëåìåíò³â ó íàçåìí³é ìàñ³ Serratula 

coronatà ó ôàç³ êâ³òóâàííÿ (2014 ð.) (õ ± SE, n = 3)
Ì³êðîåëåìåíò Óì³ñò, ìã/êã ñóõî¿ ðå÷îâèíè 

Ì³äü 6,5 ± 0,6
Öèíê 14,7 ± 1,5
Ìàðãàíåöü 54,5 ± 5,5
Çàë³çî 451,3 ± 45,1
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ôàðìàêîëîã³÷íó ä³þ. Âàæëèâó ðîëü ó ðîñëèí-
íîìó îðãàí³çì³ â³ä³ãðàþòü ôëàâîïðîòå¿íîâ³ 
ôåðìåíòè, â àêòèâàö³¿ ÿêèõ áåðóòü ó÷àñòü Mn, 
Fe, Cu. Ââàæàþòü, ùî ë³êàðñüê³ ðîñëèíè, ÿê³ 
ïðîäóêóþòü äóáèëüí³ ðå÷îâèíè, âèá³ðêîâî íà-
êîïè÷óþòü Mn, Cu, Cr. Âèñîê³ êîíöåíòðàö³¿ 
Mn çàáåçïå÷óþòü ñèíòåç àñêîðá³íîâî¿ êèñëîòè 
é òàí³ä³â, ê³ëüê³ñòü ÿêèõ êîðåëþº ç íàêîïè-
÷åííÿì Mn ó ðîñëèíàõ. Øèðîêèé ñïåêòð ïðî-
òèçàïàëüíî¿ ä³¿ ñåðï³þ óâ³í÷àíîãî ïîÿñíþºòü-
ñÿ íàÿâí³ñòþ çíà÷íî¿ ê³ëüêîñò³ ôëàâîíî¿ä³â ³ 
ìîæå áóòè ïîâ’ÿçàíèé ç ¿õíüîþ àíòèîêñèäàíò-
íîþ àêòèâí³ñòþ, ÿêà ïîñèëþºòüñÿ ³íøèìè îð-
ãàí³÷íèìè ³ íåîðãàí³÷íèìè (ìàêðî- é ì³êðî-
åëåìåíòàìè – Fe, Mg, Mn, Zn òà ³í.) ñïîëóêàìè.

Âèñíîâêè 
Óïåðøå â óìîâàõ ³íòðîäóêö³¿ â Öåíòðàëüíî-

ìó Ïîë³ññ³ Óêðà¿íè âèçíà÷åíî á³îõ³ì³÷íèé 
ñêëàä íàçåìíî¿ ÷àñòèíè ðîñëèí S. ñoronatà. 
Ç’ÿñîâàíî îñîáëèâîñò³ çàëåæíîñò³ âì³ñòó á³î-
õ³ì³÷íèõ ñïîëóê òà ìàêðîåëåìåíò³â â³ä â³êî-
âèõ îñîáëèâîñòåé ðîñëèí. Ðîñëèíè S. ñoronatà 
òðåòüîãî ðîêó æèòòÿ âèð³çíÿëèñÿ íàéá³ëüøèì 
óì³ñòîì àñêîðá³íîâî¿ êèñëîòè, êàðîòèíó òà ñó-
õî¿ ðå÷îâèíè; äâîð³÷í³ – â³ëüíèõ îðãàí³÷íèõ 
êèñëîò, ôîñôîðó, çîëè, çàãàëüíèõ öóêð³â; ÷åò-
âåðòîãî ðîêó æèòòÿ – óì³ñòîì æèð³â òà êàëü-
ö³þ. Óñòàíîâëåíî, ùî ñèðîâèíà ì³ñòèòü çíà÷íó 
ê³ëüê³ñòü â³òàì³íó Ñ òà çàë³çà. Îòðèìàí³ ðå-
çóëüòàòè ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü ïîäàëü-
øîãî âèâ÷åííÿ ôàðìàêîëîã³÷íèõ âëàñòèâîñòåé 
S. ñoronatà ç ìåòîþ îòðèìàííÿ íîâèõ õàð÷îâèõ 
ïðîäóêò³â, á³îäîáàâîê ³ ô³òîïðåïàðàò³â, çáàãà-
÷åíèõ á³îëîã³÷íî àêòèâíèìè ðå÷îâèíàìè ³ íå-
îáõ³äíèõ äëÿ æèòòºä³ÿëüíîñò³ ëþäèíè.

Âèêîðèñòàíà ë³òåðàòóðà 
1. Ìèøóðîâ Â. Ï., Çàéíóëëèí Â. Ã., Ðóáàí Ã. À. è äð. Èíòðîäóê-

öèÿ Serratula coronatà L. íà åâðîïåéñêîì Ñåâåðî-Âîñòîêå. 
Ñûêòûâêàð, 2008. 192 ñ.

2. ×åòâåðíÿ Ñ. Î., Äæóðåíêî Í. ²., Ïàëàìàð÷óê Î. Ï., Ãðàõîâ Â. Ï. 
Íàñ³ííà òà ñèðîâèííà ïðîäóêòèâí³ñòü Serratula coronata L. òà 
Serratula tinctoria L. Á³îëîã³÷í³ ñèñòåìè. 2015. Ò. 7, Âèï. 2. 
C. 222–228. 

3. Ôëîðà ÓÐÑÐ : Ó 12 ò. Ò. 4 / çà ðåä. Î. Ä. Âàñþë³íî¿. Êè¿â : Âèä-
âî ÀÍ ÓÐÑÐ, 1962. 589 ñ. 

4. Ðàñòèòåëüíûå ðåñóðñû ÑÑÑÐ: Öâåòêîâûå ðàñòåíèÿ, èõ õèìè÷åñ-
êèé ñîñòàâ, èñïîëüçîâàíèå; Ñåìåéñòâî Asteraceae (Compositae) 
/ îòâ. ðåä. Ï. Ä. Ñîêîëîâà. Ñàíêò-Ïåòåðáóðã : Íàóêà, 1993. 352 ñ. 

5. ×åðåïàíîâ Ñ. Ê. Ñîñóäèñòûå ðàñòåíèÿ Ðîññèè è ñîïðåäåëüíûõ 
ãîñóäàðñòâ. Ñàíêò-Ïåòåðáóðã : Ìèð è ñåìüÿ-95, 1995. 992 ñ. 

6. Ñèäîðîâà Þ. Ñ., Ñåëÿñêèí Ê. Å., Çîðèí Ñ. Í. è äð. Èçó÷åíèå 
âëèÿíèÿ in vivo ýêñòðàêòà ñåðïóõè âåíöåíîñíîé (Serratula 
coronata L.) íà áèîìàðêåðû îáùåãî àäàïòàöèîííîãî ñèíäðî-
ìà. Òðàäèöèîííàÿ ìåäèöèíà. 2014. ¹ 1. Ñ. 57–62.

7. Ëàòóøêèíà Í. À., Èâàíîâñêèé À. À., Òèìêèíà Å. Þ. Èññëåäîâà-
íèå õèìè÷åñêîãî ñîñòàâà è òîêñè÷åñêèõ ñâîéñòâ ôèòîêîìï-
ëåêñà, ñîäåðæàùåãî áèîëîãè÷åñêè àêòèâíûå âåùåñòâà. 
Àãðàðíàÿ íàóêà Åâðî-Ñåâåðî-Âîñòîêà. 2017. ¹ 4. Ñ. 58–62. 

8. Ivashchenko I., Ivashchenko O., Rakhmetov D. Phenolic 
Compounds in Serratula coronata L. (Asteraceae) Introduced in 

Ukrainian Polissya. Agrobiodiversity for improving nutrition, 
health and life quality : The scientific proceeding of inter na-
tional network AgroBioNet. Nitra, 2016. P. 149–154.

9. Àíãàñêèåâà À. Ñ., Àíäðååâà Â. Þ., Êàëèíêèíà Ã. È. è äð. Èññëåäî-
âàíèå õèìè÷åñêîãî ñîñòàâà ñåðïóõè âåíöåíîñíîé, êóëüòèâèðóå-
ìîé â Ñèáèðè. Õèìèÿ ðàñòèòåëüíîãî ñûðüÿ. 2003. ¹ 4. Ñ. 47–50. 

10. Ìÿã÷èëîâ À. Â., Ãîí÷àðåíêî Î. Ý., Ñîêîëîâà Ë. È. è äð. 
Âûäåëåíèå è èäåíòèôèêàöèÿ ôëàâîíîèäîâ èç ñîöâåòèé 
cåðïóõè âåíöåíîñíîé Serratula coronata L. Èçâåñòèÿ âóçîâ. 
Ïðèêëàäíàÿ õèìèÿ è áèîòåõíîëîãèÿ. 2011. ¹ 1. Ñ. 53–56. 

11. Àíãàñêèåâà À. Ñ. Ôàðìàêîëîãè÷åñêîå èññëåäîâàíèå ñåðïóõè 
âåíöåíîñíîé, êóëüòèâèðóåìîé â Ñèáèðè : äèñ. … êàíä. ôàðì. 
íàóê : ñïåö. 15.00.02 «Ôàðìàöåâòè÷åñêàÿ õèìèÿ è ôàðìàêîã-
íîçèÿ» / Ñèá. ãîñ. ìåä. óí-ò. Òîìñê, 2006. 137 ñ. 

12. Ôèòîýêäèñòåðîèäû / ïîä ðåä. Â. Â. Âîëîäèíà. Ñàíêò-
Ïåòåðáóðã : Íàóêà, 2003. 293 ñ. 

13. Ëàâðåíîâ Â. Ê., Ëàâðåíîâà Ã. Â. Ñîâðåìåííàÿ ýíöèêëîïåäèÿ 
ëåêàðñòâåííûõ ðàñòåíèé. Ñàíêò-Ïåòåðáóðã : Íåâà, 2006. 272 ñ. 

14. Kandilarov I. K., Zlatanova H. I., Georgieva-Kotetarova M. T. et al. 
Antidepressant effect and recognition memory improvement 
of two novel plant extract combinations – antistress I and 
antistress II on rats subjected to a model of mild chronic 
stress. Folia Med (Plovdiv). 2018. Vol. 60, Iss. 1. Ð. 110–116. 
doi: 10.1515/folmed-2017-0073

15. ²âàùåíêî ². Â. Àíòèì³êðîáíà àêòèâí³ñòü åòàíîëüíîãî åêñòðàê-
òó Serratula coronata L. (Asteraceae) çà ³íòðîäóêö³¿ â Æèòî-
ìèðñüêîìó Ïîë³ññ³. Á³îëîã³÷íèé â³ñíèê ÌÄÏÓ. 2016. ¹ 1. 
Ñ. 290–303. doi: 10.15421/201616

16. Báthori M., Kalász H., Csikkelné S.A., Mathe I. G. [Components 
of Serratula species; screening for ecdysteroid and inorganic 
constituents of some Serratula plants]. Acta Pharm. Hung. 
1999. Vol. 69, Iss. 2. Ð. 72–76.

17. Sun Y. G., Han Y. Y., Woo J. H. et al. Effect of pinching and sha-
ded treatments on flowering and growth in Serratula coronata 
var. insularis. RDA J. Hortic. Sci. 1997. Vol. 39, Iss. 2. Ð. 80–85.

18. Êðèùåíêî Â. Ï. Ìåòîäû îöåíêè êà÷åñòâà ðàñòèòåëüíîé ïðî-
äóêöèè. Ìîñêâà : Êîëîñ, 1983. 192 ñ. 

19. Ïëåøêîâ Á. Ï. Ïðàêòèêóì ïî áèîõèìèè ðàñòåíèé. Ìîñêâà : 
Êîëîñ, 1985. 256 ñ. 

20. Åðìàêîâ À. È., Àðàñèìîâè÷ Â. Â., Ñìèðíîâà-Èêîííèêîâà Ì. È. 
Ìåòîäû áèîõèìè÷åñêîãî èññëåäîâàíèÿ ðàñòåíèé. Ëåíèí-
ãðàä : Êîëîñ, 1985. 455 ñ.

21. Ïî÷èíîê Õ. Í. Ìåòîäû áèîõèìè÷åñêîãî àíàëèçà ðàñòåíèé. 
Êèåâ : Íàóêîâà äóìêà, 1976. 336 ñ. 

22. Ãðèöàºíêî Ç. Ì., Ãðèöàºíêî À. Î., Êàðïåíêî Â. Ï. Ìåòîäè á³î-
ëîã³÷íèõ òà àãðîõ³ì³÷íèõ äîñë³äæåíü ðîñëèí ³ ´ðóíò³â. Êè¿â : 
Í²×ËÀÂÀ, 2003. 320 ñ. 

23. Êîðìà, êîìáèêîðìà, êîìáèêîðìîâîå ñûðüå. Àòîìíî-àáñîðá-
öèîííûé ìåòîä îïðåäåëåíèÿ ñîäåðæàíèÿ ìåäè, ñâèíöà, öèí-
êà è êàäìèÿ : ÃÎÑÒ 30692-2000. [Äàòà ââåäåíèÿ 2002-01-01]. 
Ìîñêâà, 2002. 8 ñ.

24. Êîðìà ðàñòèòåëüíûå. Ìåòîäû îïðåäåëåíèÿ æåëåçà : ÃÎÑÒ 
27998-88. [Äàòà ââåäåíèÿ 1990-01-01]. Ìîñêâà, 2002. 10 ñ.

25. Ñîêîëîâà Ë. Â. Âèçíà÷åííÿ ê³ëüê³ñíîãî âì³ñòó êèñëîòè àñ-
êîðá³íîâî¿ â ñóáë³ìîâàíèõ ïîðîøêàõ ðîñëèí. Óêðà¿íñüêèé 
ìåäè÷íèé àëüìàíàõ. 2010. Ò. 13, ¹ 6. Ñ. 133–136. 

26. Öèìáàë Î. Ì., Ìàòåí÷óê Ë. Þ., Ùåðáàê Í. À. Õ³ì³êî-òåõíîëî-
ã³÷íà îö³íêà ïëîä³â ïðåäñòàâíèê³â ðîäó Sorbus L. Àâòîõòîí-
í³ òà ³íòðîäóêîâàí³ ðîñëèíè. 2011. Ò. 7. Ñ. 124–127.

27. Âàðàíê³íà Î. Î. Á³îëîã³÷íà ä³ÿ áåòà-êàðîòèíó: ïîçèòèâí³ ³ íåãà-
òèâí³ àñïåêòè. Õàð÷îâà íàóêà ³ òåõíîëîã³ÿ. 2013. ¹ 4. Ñ. 46–49.

28. Ìÿã÷èëîâ À. Â. Ôëàâîíîèäû ðàñòåíèé Fagopyrum sagittatum 
Gilib. (ãðå÷èõè ïîñåâíîé) è ñåðïóõè âåíöåíîñíîé (Serratula 
coronata L.) (ìåòîäû âûäåëåíèÿ, èäåíòèôèêàöèÿ âåùåñòâ, 
ïåðñïåêòèâû èñïîëüçîâàíèÿ) : äèñ. … êàíä. áèîë. íàóê : ñïåö. 
03.02.14 «Áèîëîãè÷åñêèå ðåñóðñû» / Äàëüíåâîñòî÷íûé 
ôåäåðàëüíûé óí-ò. Âëàäèâîñòîê, 2014. 153 ñ. 

29. Êóêóøêèí Þ. Í. Õèìè÷åñêèå ýëåìåíòû â îðãàíèçìå ÷åëîâåêà. 
Ñîðîâñêèé îáðàçîâàòåëüíûé æóðíàë. 1998. ¹ 5. Ñ. 54–58. 



204 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №2

Ô³ç³îëîã³ÿ ðîñëèí

30. Êîòþê Ë. À. Á³îëîãî-åêîëîã³÷í³ îñíîâè ³íòðîäóêö³¿ àðîìàòè÷-
íèõ ðîñëèí ðîäèíè Lamiaceae Lindl. â Öåíòðàëüíîìó Ïîë³ññ³ 
Óêðà¿íè : äèñ. … ä-ðà á³îë. íàóê : ñïåö. 03.00.05 «Áîòàí³êà» 
/ Íàö. áîò. ñàä ³ì. Ì. Ì. Ãðèøêà ÍÀÍ. Êè¿â, 2019. 465 ñ. 

31. Àïèõò³íà Î. Ë., Êîöþðóáà À. Â., Êîðêà÷ Þ Ï. Ìîäóëþþ÷èé 
âïëèâ åêñòðàêòó Serratula coronata íà îáì³í îêñèäó àçîòó â 
òêàíèíàõ àîðòè ùóð³â ïðè ñâèíöåâ³é ³íòîêñèêàö³¿. Óêð. á³îõ. 
æóðí. 2007. Ò. 79, ¹ 5. Ñ. 204–211. 

32. Ñòåïàíþê Ã. ß., Õàðèíà Ò. Ã. Ñåðïóõà âåíöåíîñíàÿ êàê èñ-
òî÷íèê ïîëó÷åíèÿ áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ. Íîâûå 
ëåêàðñòâåííûå ïðåïàðàòû èç ðàñòåíèé Ñèáèðè è Äàëüíåãî 
Âîñòîêà : òåçèñû äîêë. Âñåñîþç. êîíô. Òîìñê, 1989. Ò. 2. Ñ. 167. 

References
1. Mishurov, V. P., Zaynullin, V. G., Ruban, G. A., Savinovskaya, N. S., 

Punegov, V. V., & Bashlykova, L. A. (2008). Introduktsiya Ser-
ratula coronata L. na evropeyskom Suvero-Vostoke [Introduc-
tion of Serratula coronata L. in the European North-East]. Syk-
tyvkar: N.p. [in Russian]

2. Chetvernia, S. O., Dzhurenko, N. I., Palamarchuk, O. P., & Hrakhov, V. 
P. (2015). Seed and raw-material productivity of Serratula coro-
nata L. and Serratula tinctoria L. in natural habitats. Bìologìčnì 
sistemi [Biological Systems], 7(2), 222–228. [in Ukrainian]

3. Vasiulina, O. D. (Ed.). (1962). Flora URSR [Flora of the USSR]. 
(Vol. 11). Kyiv: Vyd-vo AN URSR. [in Ukrainian]

4. Sokolov, P. D. (Ed.). (1993). Rastitel’nye resursy SSSR: Tsvetkovye 
rasteniya, ikh khimicheskiy sostav, ispol’zovanie; Semeystvo 
Asteraceae (Compositae) [Plant resources of the USSR: Flowe-
ring plants, their chemical composition, use; Family Asterace-
ae (Compositae)]. St. Petersburg: Nauka. [in Russian]

5. Cherepanov, S. K. (1995). Sosudistye rasteniya Rossii i sopre-
del’nykh gosudarstv [Vascular plants of Russia and adjacent 
states]. St. Petersburg: Mir i sem’ya-95. [in Russian]

6. Sidorova, Yu. S., Selyaskin, K. E., Zorin, S. N., Vasilevskaya, L. S., Vo-
lodin, V. V., & Mazo, V. K. (2014). In vivo study of Serratula coronata 
L. extract on biomarkers of general adaptation syndrome. Tradi-
cionnaâ medicina [Traditional medicine], 1, 57–62. [in Russian]

7. Latushkina, N. A., Ivanovskiy, A. A., & Timkina, E. Yu. (2017). 
Study of chemical composition and toxic properties of phyto-
complex containing biologically active substances. Agrarnaâ 
nauka Evro-Severo-Vostoka [Agrarian Science Euro-North-East], 
4, 58–62. [in Russian]

8. Ivashchenko, I., Ivashchenko, O., & Rakhmetov, D. (2016). Phe-
nolic Compounds in Serratula coronata L. (Asteraceae) Intro-
duced in Ukrainian Polissya. In Agrobiodiversity for improving 
nutrition, health and life quality: The Scientific Proceeding of 
International Network AgroBioNet (pp. 149–154). Nitra: N.p. 

9.  Angaskieva, A. S., Andreeva, V. Yu., Kalinkina, G. I., Sal’nikova, E. N., 
Borodysheva, E. A., & Kharina, T. G. (2003). Study of the chemi-
cal composition of Serratula coronata cultivated in Siberia. Kh-
imiya rastitel’nogo syr’ya [Chemistry of Plant Raw Materials], 4, 
47–50. [in Russian]

10. Myagchilov, A. V., Goncharenko, O. E., Sokolova, L. I., Gorovoy, 
P. G., & Dmitrenok, P. S. (2011). Extraction and identification 
of flavonoids from crowned saw-wort inflorescences Serratula 
coronata L. Izvestiâ vuzov. Prikladnaâ himiâ i biotehnologiâ 
[Proceedings of Universities. Applied Chemistry and Biotech-
nology], 1, 53–56. [in Russian]

11. Angaskieva, A. S. (2006). Farmakologicheskoe issledovanie serpukhi 
ventsenosnoy, kul’tiviruemoy v Sibiri [A pharmacological study of 
Serratula coronata cultivated in Siberia] (Cand. Farm. Sci. Diss.). 
Siberian State Medical University, Tomsk, Russia. [in Russian]

12. Volodin, V. V. (Ed.). (2003). Fitoekdisteroidy [Phytoecdyste-
roids]. St. Petersburg: Nauka. [in Russian]

13. Lavrenov, V. K., & Lavrenova, G. V. (2006). Sovremennaya entsik-
lopediya lekarstvennykh rasteniy [Modern encyclopedia of me-
dicinal plants]. St. Petersburg: Neva. [in Russian]

14. Kandilarov, I. K., Zlatanova, H. I., Georgieva-Kotetarova, M. T., 
Kostadinova, I. I., Katsarova, M. N., Dimitrova, S. Z., Lukanov, L. 

K., & Sadakov, F. (2018). Antidepressant effect and recognition 
memory improvement of two novel plant extract combinations 

– antistress I and antistress II on rats subjected to a model 
of mild chronic stress. Folia Med (Plovdiv), 60(1), 110–116. 
doi: 10.1515/folmed-2017-0073

15. Ivashchenko, I. V. (2016). Antimicrobial activity of ethanolic ex-
tracts of Serrarula coronata L. (Asteraceae) introduced in Zhyto-
myr Polissya. Bìol. vìsn. Melìtop. derž. pedagog. univ. ìm. Bogdana 
Hmelʹnicʹkogo [Biological Bulletin of Bogdan Chmelnitskiy Melitopol 
State Pedagogical University], 1, 290–303. doi: 10.15421/201616

16. Báthori, M., Kalász, H., Csikkelné, S.A., & Mathe, I. G. (1999). 
[Components of Serratula species; screening for ecdysteroid 
and inorganic constituents of some Serratula plants]. Acta 
Pharm. Hung., 69(2), 72–76. 

17. Sun, Y. G., Han, Y. Y., Woo, J. H., Seong, Y. C., Choi, K. B., & Choi,                 
B. S. (1997). Effect of pinching and shaded treatments on flower-
ing and growth in Serratula coronata var. insularis. RDA J. Hortic. 
Sci., 39(2), 80–85.

18. Krishchenko, V. P. (1983). Metody otsenki kachestva rastitel’noy 
produktsii [Methods for evaluating of quality of plant produc-
tion]. Moscow: Kolos. [in Russian]

19. Pleshkov, B. P. (1985). Praktikum po biokhimii rasteniy [Work-
shop on plant biochemistry]. Moscow: Kolos. [in Russian]

20. Ermakov, A. I., Arasimovich, V. V., & Smirnova-Ikonnikova, M. I. 
(1985). Metody biokhimicheskogo issledovaniya rasteniy [The 
methods of biochemical investigations of plants]. Leningrad: 
Kolos. [in Russian]

21. Pochinok, Kh. N. (1976). Metody biokhimicheskogo analiza ras-
teniy [Methods of biochemical analysis of plants]. Kyiv: Nau-
kova dumka. [in Russian]

22. Hrytsaienko, Z. M., Hrytsaienko, A. O., & Karpenko, V. P. (2003). 
Metody biolohichnykh ta ahrokhimichnykh doslidzhen roslyn i 
gruntiv [Methods of  biological and agrochemical investiga-
tions of plants and soils]. Kyiv: Nichlava. [in Ukrainian]

23. Korma, kombikorma, kombikormovoe syr’e. Atomno-absorb tsi on nyy 
metod opredeleniya soderzhaniya medi, svintsa, tsinka i kad-
miya: GOST 30692-2000 [Fodders, mixed fodders and animal 
raw foodstuff. Atomic absorption method for determination 
of copper, lead, zinc and cadmium: Interstate standard 30692-
2000]. (2002). Moscow: N.p. [in Russian]

24. Korma rastitel’nye. Metody opredeleniya zheleza: GOST 27998-
88  [Vegetable feeds. Methods for determination of iron: Inter-
state standard 27998-88]. (2002). Moscow: N.p. [in Russian]

25. Sokolova, L. V. (2010). Determination of the quantitative con-
tent of ascorbic acid in sublimated plant powders. Ukraïnskij 
medičnij alʹmanah [Ukrainian Medical Almanac], 13(6), 133–
136. [in Ukrainian]

26. Tsimbal, O. M., Matenchuk, L. Yu., & Shcherbak, N. A. (2011). 
Chemical and technological evaluation of fruit, representing 
the genus Sorbus L. Avtohtonnì ta ìntrodukovanì roslini [Auto-
chthonous and Alien Plants], 7, 124–127. [in Ukrainian]

27. Varank³na, O. O. (2013). Biological action of beta-carotene: 
positive and negative aspects. Harčova nauka ì tehnologìâ 
[Food Science and Technology], 4, 46–49. [in Russian]

28. Myagchilov, A. V. (2014). Flavonoidy rasteniy Fagopyrum sagit-
tatum Gilib. (grechikhi posevnoy) i serpukhi ventsenosnoy 
(Serratula coronata L.) (metody vydeleniya, identifikatsiya 
veshchestv, perspektivy ispol’zovaniya) [Flavonoids of plants 
Fagopyrum sagittatum Gilib. (buckwheat) and Serratula coro-
nata L. (methods of extraction, identification of substances, 
prospects of application)] (Cand. Biol. Sci. Diss.). Far Eastern 
Federal University, Vladivostok, Russia. [in Russian]

29. Kukushkin, Yu. N. (1998). Chemical elements in the human 
body. Sorovskiy obrazovatel’nyy zhurnal [Soros Educational 
Journal], 5, 54–58. [in Russian]

30. Êotiuk, L. A. (2019). Bioloho-ekolohichni osnovy introduktsii aro-
matychnykh roslyn rodyny Lamiaceae Lindl. v Tsentralnomu Polissi 
Ukrainy [Biological and ecological foundations of aromatic 
plants introduction from the Lamiaceae Lindl family in Central 



205ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Vol. 15, No 2

Plant physiology

Polissya of Ukraine] (Dr. Biol. Sci. Diss.). M. M. Hryshko National 
Botanical Garden, NAS of Ukraine, Kyiv, Ukraine. [in Ukrainian]

31. Apykhtina, O. L., Kotsuruba, A. V., & Korkach, Yu. P. (2007). 
Modulating effect of the Serratula coronata extract on nitric 
oxide exchange in aorta tissues of rats under lead intoxication. 
Ukr. Biochem. J., 79(5), 204–211. [in Ukrainian]

32. Stepanyuk, G. Ya., & Kharina, T. G. (1989). Serratula coronata 
as a source of obtaining biologically active substances. In 
Novye lekarstvennye preparaty iz rasteniy Sibiri i Dal’nego 
Vostoka: tezisy dokl. Vsesoyuz. konf. [New drugs from plants 
of Siberia and the Far East: Proc. All-Union Conf.] (Vol. 2,            
p. 167). Tomsk, Russia. [in Russian]

Purpose. To establish the biochemical composition of 
the above ground part of Serratula coronata L. (Crowned 
saw-wort) for introduction in Central Polissia of Ukraine. 
Methods. The object of research was the plants of S. coro-
nata from the collection of the Botanical garden of Zhytomyr 
National Agroecological University. Plant raw material was 
evaluated in the flowering phase in the biochemical labora-
tory of the Department of Cultural Flora of the M. M. Hryshko 
National Botanic Gardens of the National Academy of Sci-
ences of Ukraine according to the relevant methods during 
2014–2016. Results. The results of the study of phytochemi-
cal features of S. coronata under conditions of introduction 
in the Central Polissia of Ukraine in the flowering phase are 
given. Quantitative content of raw material in dry matter, 
total sugars, carotene, ascorbic acid, tannins, fats, free acids, 
macroelements of phosphorus, calcium and trace elements of 
iron, copper, zinc, manganese was revealed. Conclusions. The 
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Öåëü. Èçó÷åíèå áèîõèìè÷åñêîãî ñîñòàâà íàçåìíîé 
÷àñòè ðàñòåíèé Sårratula coronatà ïðè èíòðîäóêöèè â 
Öåíòðàëüíîì Ïîëåñüå Óêðàèíû. Ìåòîäû. Îáúåêòîì èñ-
ñëåäîâàíèé ñëóæèëè ðàñòåíèÿ S. coronatà êîëëåêöèè áî-
òàíè÷åñêîãî ñàäà Æèòîìèðñêîãî íàöèîíàëüíîãî àãðîýêî-
ëîãè÷åñêîãî óíèâåðñèòåòà. Ôèòîñûðüå îöåíèâàëè â ôàçå 
öâåòåíèÿ â áèîõèìè÷åñêîé ëàáîðàòîðèè îòäåëà êóëüòóð-
íîé ôëîðû Íàöèîíàëüíîãî áîòàíè÷åñêîãî ñàäà èì. Í. Í. 
Ãðèøêà ÍÀÍ Óêðàèíû ïî ñîîòâåòñòâóþùèì ìåòîäèêàì íà 
ïðîòÿæåíèè 2014–2016 ãã. Ðåçóëüòàòû. Ïðåäñòàâëåíû 
ðåçóëüòàòû èçó÷åíèÿ ôèòîõèìè÷åñêèõ îñîáåííîñòåé ðàñ-
òåíèé S. ñoronatà ïðè èíòðîäóêöèè â Öåíòðàëüíîì Ïî-
ëåñüå Óêðàèíû â ôàçå öâåòåíèÿ. Óñòàíîâëåíî êîëè÷åñò-
âåííîå ñîäåðæàíèå â ñûðüå ñóõîãî âåùåñòâà, îáùèõ 
ñàõàðîâ, àñêîðáèíîâîé êèñëîòû, êàðîòèíà, äóáèëüíûõ 
âåùåñòâ, æèðîâ, ñâîáîäíûõ êèñëîò, ìàêðîýëåìåíòîâ ôîñ-
ôîðà, êàëüöèÿ è ìèêðîýëåìåíòîâ æåëåçà, ìåäè, öèíêà, 
ìàðãàíöà. Âûâîäû. Âïåðâûå â óñëîâèÿõ èíòðîäóêöèè â 

Öåíòðàëüíîì Ïîëåñüå Óêðàèíû óñòàíîâëåíî áèîõèìè÷åñ-
êèé ñîñòàâ íàçåìíîé ÷àñòè ðàñòåíèé S. ñoronatà. Âûÿñíå-
íû îñîáåííîñòè çàâèñèìîñòè ñîäåðæàíèÿ áèîõèìè÷åñêèõ 
ñîåäèíåíèé è ìàêðîýëåìåíòîâ îò âîçðàñòíûõ îñîáåííîñ-
òåé ðàñòåíèé. Ðàñòåíèÿ S. ñoronatà òðåòüåãî ãîäà æèçíè 
îòëè÷àëèñü íàèáîëüøèì ñîäåðæàíèåì àñêîðáèíîâîé 
êèñëîòû, êàðîòèíà è ñóõîãî âåùåñòâà; äâóëåòíèå – îð-
ãàíè÷åñêèõ êèñëîò, ôîñôîðà, çîëû, îáùèõ ñàõàðîâ; ÷åò-
âåðòîãî ãîäà æèçíè – ñîäåðæàíèåì æèðîâ è êàëüöèÿ. Â 
ñûðüå âûÿâëåíî çíà÷èòåëüíîå êîëè÷åñòâî âèòàìèíà Ñ è 
æåëåçà. Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î ïåð-
ñïåêòèâíîñòè äàëüíåéøåãî èçó÷åíèÿ ôàðìàêîëîãè÷åñêèõ 
ñâîéñòâ S. ñoronatà ñ öåëüþ ïîëó÷åíèÿ íîâûõ ïðîäóêòîâ 
ïèòàíèÿ, áèîäîáàâîê è ôèòîïðåïàðàòîâ, îáîãàùåííûõ 
áèîëîãè÷åñêè àêòèâíûìè ñîåäèíåíèÿìè è íåîá õîäèìûõ 
äëÿ æèçíåäåÿòåëüíîñòè ÷åëîâåêà.

Êëþ÷åâûå ñëîâà: èíòðîäóêöèÿ, áèîõèìè÷åñêèå ñîåäè-
íåíèÿ, ñûðüå, áèîëîãè÷åñêè àêòèâíûå ñîåäèíåíèÿ.
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biochemical composition of the above ground part of S. coro-
nata was determined for the first time in the conditions of 
introduction in Central Polissia of Ukraine. The peculiarities 
of the dependence of the content of biochemical compounds 
and macroelements on age characteristics of plants were de-
termined. Plants of S. coronata of the third year of life were 
distinguished by the highest content of ascorbic acid, caro-
tene and dry matter; two-year – organic acids, phosphorus, 
ash, common sugars; the fourth year of life – the content of 
oil and calcium. Significant amounts of vitamin C and iron 
were found in the raw material. The obtained results testify 
to the prospect of further study of the pharmacological prop-
erties of S. coronata in order to obtain new food products, bio-
additives and phytopreparations enriched with biologically 
active substances and essential for human life.

Keywords: introduction; biochemical compounds; raw; 
biologically active substances.
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Îñîáëèâîñò³ ôîðìóâàííÿ ðèíêó íàö³îíàëüíèõ ñîðòîâèõ 
ðåñóðñ³â âèíîãðàäó ñïðàâæíüîãî (Vitis vinifera L.)
Ñ. ². Ìåëüíèê1, Í. Ñ. Îðëåíêî1, Â. Ì. Ìàòóñ1*, Ê. Ì. Ìàæóãà1, À. Í. Êåð³ìîâ2
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Ìåòà. Ðîçêðèòè îñîáëèâîñò³ ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â âèíîãðàäó, ç îãëÿäó íà ñó÷àñíèé ñòàí ðèí-
êó, ïîòðåáè ñïîæèâà÷³â, ïðîáëåìè òà ïåðñïåêòèâè ãàëóç³ âèíîãðàäàðñòâà â Óêðà¿í³. Ðåçóëüòàòè. Çä³éñíåíî ìîí³òîðèíã 
íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â âèíîãðàäó ñïðàâæíüîãî â õðîíîëîã³¿ ôîðìóâàííÿ êîëåêö³¿ çàãàëüíîâ³äîìèõ ñîðò³â, 
ÿê³ âèêîðèñòîâóþòü ÿê äëÿ ïðîäîâîëü÷èõ ö³ëåé, òàê ³ â ïîäàëüøîìó ñåëåêö³éíîìó ïðîöåñ³. Ñòàíîì íà ïî÷àòîê 2019 ð. 
äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³ âêëþ÷åíî 51 ñîðò âèíîãðàäó ñïðàâæíüî-
ãî. Ïðîòÿãîì îñòàíí³õ ðîê³â ñïîñòåð³ãàºòüñÿ òåíäåíö³ÿ äî çìåíøåííÿ ê³ëüêîñò³ íîâèõ ñîðò³â, ñêîðî÷åííÿ çàãàëüíî¿ 
ïëîù³ âèíîãðàäíèê³â òà çàêëàäàííÿ ìîëîäèõ íàñàäæåíü. Ó Ðåºñòð³ ñîðò³â ðîñëèí Óêðà¿íè äîì³íóþòü ñîðòè êóëüòóðè 
òåõí³÷íîãî íàïðÿìó âèêîðèñòàííÿ, ïîòðåáóº ðîçøèðåííÿ ñîðòèìåíò ñòîëîâî¿ òà óí³âåðñàëüíî¿ ãðóïè. Íàéá³ëüøó ÷àñòêó 
ñåðåä ïîøèðåíèõ íà òåðèòîð³¿ Óêðà¿íè çàéìàþòü ñîðòè â³ò÷èçíÿíî¿ ñåëåêö³¿. Ðåçóëüòàòè ìîí³òîðèíãó äèíàì³êè ñîðòî-
îíîâëåííÿ âèíîãðàäó ñïðàâæíüîãî â Äåðæàâíîìó ðåºñòð³ ñîðò³â ðîñëèí Óêðà¿íè çà îñòàíí³ ï’ÿòü ðîê³â ñâ³ä÷àòü ïðî  
íåãàòèâíó òåíäåíö³þ: 2013 ð. – 11 ñîðò³â, 2015 ð. – äâà, 2018 ð. – îäèí ñîðò. Òîìó ïèòàííÿ ôîðìóâàííÿ íàö³îíàëüíèõ 
ñîðòîâèõ ðåñóðñ³â âèíîãðàäó ñïðàâæíüîãî º àêòóàëüíèì òà ïîòðåáóº íàóêîâîãî ï³äõîäó äî ñåëåêö³éíîãî ïðîöåñó, 
äåðæàâíî¿ íàóêîâî-òåõí³÷íî¿ åêñïåðòèçè çàÿâêè íà ñîðò ðîñëèí òà  ¿õ  êîìåðö³éíîãî îá³ãó.  Íîâ³ ñîðòè âèíîãðàäó 
ñïðàâæíüîãî âêëþ÷àþòü äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí Óêðà¿íè íà ï³äñòàâ³ ðåçóëüòàò³â äåðæàâíî¿ íàóêîâî-
òåõí³÷íî¿ åêñïåðòèçè íà ñîðò ðîñëèí, ÿêà ïåðåäáà÷àº âñòàíîâëåííÿ êðèòåð³¿â â³äì³òíîñò³, îäíîð³äíîñò³ òà ñòàá³ëüíîñò³ 
ìåòîäîì ìîðôîëîã³÷íîãî îïèñó ³äåíòèô³êàö³éíèõ îçíàê âåãåòàòèâíèõ ³ ãåíåðàòèâíèõ îðãàí³â âèíîãðàäó é âèçíà÷åííÿ 
ãîñïîäàðñüêîö³ííèõ ïîêàçíèê³â íîâèõ ñîðò³â. Âèñíîâêè. Çàãàëüíà ê³ëüê³ñòü ñîðò³â âèíîãðàäó ñïðàâæíüîãî â Óêðà¿í³ 
çà ïåð³îä 2015–2018 ðð. çìåíøèëàñÿ, ùî çóìîâëåíî íèçüêèì ð³âíåì ïîäàííÿ çàÿâîê íà íîâ³ ñîðòè ÿê â³ò÷èçíÿíî¿, òàê 
³ çàðóá³æíî¿ ñåëåêö³¿. Ðåçåðâîì ðîçøèðåííÿ ñîðòèìåíòó âèíîãðàäó ñïðàâæíüîãî çàëèøàºòüñÿ ïîøóê ñó÷àñíèõ ìåòîä³â 
òà íàïðÿì³â ñåëåêö³¿, çàñòîñóâàííÿ íîâ³òí³õ ìåòîä³â ³äåíòèô³êàö³¿ ñîðò³â ³ êëîí³â êóëüòóðè.

Êëþ÷îâ³ ñëîâà: âèíîãðàä ñïðàâæí³é; ñîðò; êëîí; óðîæàéí³ñòü; ãðîíî; ÿãîäà; íàïðÿì âèêîðèñòàííÿ; ôåíîòèï; 
³äåíòèô³êàö³ÿ; òîâàðí³ñòü.

ñîêèõ ³ ñòàëèõ óðîæà¿â òîâàðíî¿ ïðîäóêö³¿ 
íàëåæíî¿ ÿêîñò³ [1]. Ñîðòè âèíîãðàäó ñïðàâæ-
íüîãî âñ³õ íàïðÿì³â âèêîðèñòàííÿ, ÿê³ ïåðå-
áóâàþòü ó êîìåðö³éíîìó îá³ãó íà òåðèòîð³¿ 
Óêðà¿íè, ìàþòü ïîïèò ó ñïîæèâà÷³â òà â ³í-
øèõ ãàëóçÿõ âèðîáíèöòâà. ²ç ÷àñó âñòóïó 
Óêðà¿íè äî Ñâ³òîâî¿ îðãàí³çàö³¿ òîðã³âë³ âè-
íîãðàäàðñüêî-âèíîðîáíèé ï³äêîìïëåêñ îïè-
íèâñÿ â óìîâàõ äîñêîíàëî¿ ðèíêîâî¿ êîíêó-
ðåíö³¿, ùî ïðèçâåëî äî îáìåæåííÿ äåðæàâíî-
ãî ïðîòåêö³îí³çìó íàö³îíàëüíèõ âèðîáíèê³â, 
äî òîãî æ á³ëüø³ñòü ³ç íèõ âèÿâèëèñÿ ç íèçü-
êèì ð³âíåì êîíêóðåíòîñïðîìîæíîñò³ [2, 3].

Ñüîãîäí³ ó ñâ³ò³ çàðåºñòðîâàíî é îïèñàíî 
ïîíàä 3000 êëîí³â âèíîãðàäó, á³ëüø³ñòü ³ç 
ÿêèõ çíà÷íî ïåðåâàæàº çà ïðîäóêòèâí³ñòþ 
áàçîâ³ ñîðòè. Â Óêðà¿í³ ç³ 126 çàðåºñòðîâàíèõ 
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ñîðò³â âèíîãðàäó 54 ìàþòü ïðàâîâó îõîðîíó, 
àëå, íà æàëü, êëîíè ìàþòü íåçíà÷íó ïèòîìó 
âàãó [4–6]. Ó ðàç³ êëîíîâî¿ ñåëåêö³¿ âèíîãðàäó 
çà ïîçèòèâíèìè ÿêîñòÿìè âèä³ëÿþòü îêðåì³ 
ðîñëèíè, ÿê³ ìàþòü ôåíîòèïîâ³ â³äì³ííîñò³ 
çà â³äïîâ³äíîþ îçíàêîþ àáî çà ¿õ êîìïëåêñîì.

Âèðîáíèöòâî âèíîãðàäó òà ïðîäóêò³â éîãî 
ïåðåðîáêè çàâæäè â³ä³ãðàâàëî âàæëèâó ðîëü 
ó ñîö³àëüíî-åêîíîì³÷íîìó ðîçâèòêó ï³âäåí-
íèõ îáëàñòåé Óêðà¿íè òà Çàêàðïàòòÿ, äå 
´ðóíòîâî-êë³ìàòè÷í³ óìîâè º ñïðèÿòëèâèìè 
äëÿ âåäåííÿ âèíîãðàäàðñòâà [7]. Îäíàê, çà 
÷àñ³â íåçàëåæíîñò³ íàøî¿ êðà¿íè ðîçâèòîê 
ãàëóç³ âèíîãðàäàðñòâà õàðàêòåðèçóºòüñÿ ïîñ-
òóïîâèì çìåíøåííÿì ïëîù ïëîäîíîñíèõ âè-
íîãðàäíèê³â ³ çíèæåííÿì òåìï³â îíîâëåííÿ 
çàñòàð³ëèõ íàñàäæåíü. 

Ñó÷àñíèé ð³âåíü åêîíîì³÷íîãî ñòàíó âèíî-
ãðàäàðñòâà, ÿê ïð³îðèòåòíî¿ ãàëóç³ ñ³ëüñüêîãî 
ãîñïîäàðñòâà ê³ëüêîõ îáëàñòåé Óêðà¿íè, ïî-
òðåáóº ïîøóêó øëÿõ³â âèõîäó ç êðèçîâîãî 
ñòàíó, îïòèìàëüí³øîãî âèêîðèñòàííÿ ïðèðîä-
íîãî é åêîíîì³÷íîãî ïîòåíö³àëó êðà¿íè äëÿ 
éîãî ðîçâèòêó. Çíà÷èì³ñòü âèíîãðàäàðñòâà ÿê 
ãàëóç³ ðîñëèííèöòâà îðãàí³÷íî ïîâ’ÿçàíå ç âè-
âåäåííÿì íîâèõ ñîðò³â òà êëîí³â êóëüòóðè, 
çíàõîäæåííÿì øëÿõ³â çá³ëüøåííÿ ïëîù âè-
íîãðàäíèê³â, ïîäîëàííÿì çáèòêîâîñò³ âèðîá-
íèöòâà â á³ëüøîñò³ ñ³ëüñüêîãîñïîäàðñüêèõ 
ï³äïðèºìñòâ, ÿê³ çàéìàþòüñÿ âèðîùóâàííÿì 
âèíîãðàäó [8, 9]. Öå é îáóìîâëþº àêòóàëüí³ñòü 
òåìè ö³º¿ ñòàòò³. 

Ìåòà äîñë³äæåíü – ðîçêðèòè îñîáëèâîñò³ 
ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â 
âèíîãðàäó, ç îãëÿäó íà ñó÷àñíèé ñòàí ðèíêó, 
ïîòðåáè ñïîæèâà÷³â, ïðîáëåìè òà ïåðñïåêòè-
âè ãàëóç³ âèíîãðàäàðñòâà â Óêðà¿í³. 

Ìåòîäè òà ìåòîäèêà äîñë³äæåíü
Ñåëåêö³îíåðè-âèíîãðàäàð³ âåäóòü íàóêîâî-

ñåëåêö³éíó ðîáîòó çà ìåòîäèêîþ, çàòâåðäæå-
íîþ â 1971 ð. íà ïåðøîìó Ì³æíàðîäíîìó 
ñèìïîç³óì³ ç ïèòàíü êëîíîâî¿ ñåëåêö³¿, ÿêà 
ðîçðàõîâàíà íà 20-ð³÷íå âèïðîáóâàííÿ. Ôîð-
ìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â 
âèíîãðàäó ñïðàâæíüîãî â Óêðà¿í³ çàêëàä 
åêñïåðòèçè ïðîâîäèòü â³âäïîâ³äíî äî Ìåòî-
äèêè ïðîâåäåííÿ åêñïåðòèçè ñîðò³â âèíîãðà-
äó ñïðàâæíüîãî Vitis L. íà â³äì³íí³ñòü, îäíî-
ð³äí³ñòü ³ ñòàá³ëüí³ñòü [10]. 

Âèõ³äí³ äàí³ ç ìîðôîëîã³÷íîãî îïèñó òà ãîñ-
ïîäàðñüêîö³ííèõ õàðàêòåðèñòèê ñîðò³â âèíî-
ãðàäó ñïðàâæíüîãî îòðèìàíî ç äæåðåëîçíàâ-
÷î¿ áàçè äàíèõ åêñïåðòíîãî çàêëàäó, ñòàòèñ-
òè÷íî îïðàöüîâàí³ òà îïðèëþäíåí³ â îô³ö³é-
íîìó âèäàíí³ êîìïåòåíòíîãî îðãàíó ó ñôåð³ 
îõîðîíè ïðàâ íà ñîðòè ðîñëèí: îô³ö³éíèé 
áþëåòåíü «Îõîðîíà ïðàâ íà ñîðòè ðîñëèí». 

Õàðàêòåðèñòèêè ñîðò³â âèíîãðàäó ñïðàâæ-
íüîãî çà íàïðÿìàìè âèêîðèñòàííÿ äîñòóïí³ 
íà ïëàòôîðì³ Äîâ³äêîâî-³íôîðìàö³éíî¿ ñèñòå-
ìè «Ñîðò».

Ðåçóëüòàòè äîñë³äæåíü
Ôîìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóð-

ñ³â âèíîãðàäó âêëþ÷àº çàãàëüíîâ³äîì³ ñîðòè 
é êëîíè, ÿê³ ìàëè äåðæàâíó ðåºñòðàö³þ ³ 
áóëè ïîøèðåí³ íà òåðèòîð³¿ Óêðà¿íè. Äåðæàâ-
íèé ðåºñòð ñîðò³â ðîñëèí, ïðèäàòíèõ äî ïî-
øèðåííÿ â Óêðà¿í³ ñòàíîì íà ñ³÷åíü 2019 ð. 
âêëþ÷àº 51 ñîðò, ïåðåâàæíî â³ò÷èçíÿíî¿ ñå-
ëåêö³¿ (99%), ïî îäíîìó ñîðòîâ³ ìîëäàâñüêî¿ 
òà ñï³ëüíî¿ óêðà¿íñüêî-ìîëäàâñüêî¿ ñåëåêö³¿.

Àíàë³òè÷í³ äîñë³äæåííÿ ç ìîí³òîðèíãó 
ñòàòèñòè÷íèõ äàíèõ çà ïåð³îä 2009–2017 ðð. 
ùîäî ïëîù, çàéíÿòèõ ï³ä âèíîãðàäíèêàìè, 
ïîêàçàëè çíà÷íå ¿õ ñêîðî÷åííÿ ï³ä ñîðòàìè 
òà êëîíàìè âèíîãðàäó ç 91,3 (2009 ð.) äî 
48,7 òèñ. ãà (2013 ð.) [9]. 

Ïî÷èíàþ÷è ç 2013 ð. òðèâàº íåçíà÷åíå ñêî-
ðî÷åííÿ ïëîù, à âïðîäîâæ 2016–2017 ð. ïî-
êàçíèê çàëèøàºòüñÿ ñòàëèì – 43,5 òèñ. ãà 
(ðèñ. 1).

Àíàë³ç ïîäàííÿ çàÿâîê íà ñîðòè âèíîãðàäó 
äëÿ äåðæàâíî¿ ðåºñòðàö³¿ òà/àáî ïðàâ íà íèõ 
çà ïåð³îä 1939–2017 ðð. ñâ³ä÷èòü, ùî íàé-
á³ëüøà ê³ëüê³ñòü çàÿâîê – 25 â³äì³÷åíà ó 
1978, 1990 òà 1997 ðð. Ïî÷èíàþ÷è ç 2001 ð. 
òåìïè ñîðòîîíîâëåííÿ âèíîãðàäíèê³â çìåí-
øèëèñÿ ìàéæå âäâ³÷³ (ðèñ. 2).

Óïðîäîâæ 2015–2017 ðð. ê³ëüê³ñòü ïîäàíèõ 
çàÿâîê íà ñîðòè âèíîãðàäó áóëà ì³í³ìàëü-
íîþ – ëèøå îäíà-äâ³. Âèíèêàº çàãðîçà ïî-
ðóøåííÿ ñîðòîçì³íè òà ñîðòîîíîâëåííÿ íî-
âèìè ñîðòàìè òà êëîíàìè âèíîãðàäó. Òàêîæ 
çìåíøèëàñÿ ê³ëüê³ñòü ñóá’ºêò³â ãîñïîäàðþ-
âàííÿ, ÿê³ á ï³äòðèìóâàëè íîâ³ ñîðòè â Äåð-
æàâíîìó ðåºñòð³ ñîðò³â ðîñëèí Óêðà¿íè.

Àíàë³ç íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â âè-
íîãðàäó ïîêàçàâ, ùî âñ³ çàãàëüíîâ³äîì³ ñîðòè 
ïðåäñòàâëÿº ñåëåêö³ÿ Óêðà¿íè, Ìîëäîâè 
(1992 ð.), Â³ðìåí³¿ (1992 ð.) òà Ðîñ³¿ (1997 ð.). 
×àñòêà ïîäàííÿ çàÿâîê ïîñòðàäÿíñüêèìè 
äåðæàâàìè äëÿ ðåºñòðàö³¿ â ³íøèõ êðà¿íàõ º 
íåçíà÷íîþ (òàáë. 1).

Ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðå-
ñóðñ³â âèíîãðàäó ñïðàâæíüîãî â³äáóâàºòüñÿ 
çäåá³ëüøîãî çà ðàõóíîê â³ò÷èçíÿíî¿ ñåëåêö³¿ 
(ðèñ. 3).

Ó ñåðåäíüîìó çà ð³ê áóëî çàðåºñòðîâàíî ÷î-
òèðè ñîðòè. Ìàêñèìàëüíó ê³ëüê³ñòü ñîðò³â 
(19) áóëî çàðåºñòðîâàíî ó 2006 ð. 

Çà íàïðÿìîì âèêîðèñòàííÿ òåõí³÷í³ ñîðòè 
âèíîãðàäó çàéìàëè 84% ïëîù íàñàäæåíü.

Ðîçïîä³ë ñîðò³â âèíîãðàäó çà íàïðÿìîì 
âèêîðèñòàííÿ íàâåäåíî íà ðèñóíêó 5.
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Ðèñ. 1. Çàãàëüíà ïëîùà âèíîãðàäíèõ íàñàäæåíü çà 2009–2017 ðð.
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Ðèñ. 2. Äèíàì³êà ïîäàííÿ çàÿâîê íà ñîðòè âèíîãðàäó çà 1939–2017 ðð.

1

3

20

5

2

8

4

1

12

2

12

3

7

2

6

1

5

8

4

2

6 6
5

2

8

25

19

7

10

12

10

12

8
9

2
3 3

1

25

10

4

10

4
5

25

11

9

2 2

7

1

11

2 2

6

11

2
1

0

5

10

15

20

25

30

19
39

19
49

19
51

19
54

19
57

19
59

19
61

19
63

19
65

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
93

19
95

19
97

20
01

20
04

20
06

20
10

20
12

20
15

16
16

Ê³
ëü

ê³
ñò

ü 
çà

ÿâ
îê

, ø
ò.

Ó òàáëèö³ 2 íàâåäåíî êîëåêö³þ çàãàëüíî-
â³äîìèõ ñîðò³â âèíîãðà äó ñïðàâæíüîãî çà 
íàïðÿìàìè âèêîðèñòàííÿ.

Ãðóïà ñîðò³â âèíîãðàäó òåõí³÷íîãî íàïðÿ-
ìó âèêîðèñòàííÿ  ïðåäñòàâëåíà íàéá³ëüøèì 
àñîðòèìåíòîì, ùî çàáåçïå÷óº ñòàá³ëüíå ñîðòî-
îíîâëåííÿ é ñîðòîçàì³íó.

Ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðå-
ñóðñ³â âèíîãðàäó ïåðåäáà÷àº êîìïëåêñíó 
îö³íêó íîâèõ ñîðò³â çà ìîðôîá³îëîã³÷íèìè 
õàðàêòåðèñòèêàìè òà ãîñïîäàðñüêîö³ííèìè 

ïîêàçíèêàìè. Ñîðòè ìàþòü áóòè â³äì³òíè-
ìè, îäíîð³äíèìè òà ñòàá³ëüíèìè, ïåðåâè-
ùóâàòè çà ãîñïîäàðñüêèìè ïîêàçíèêàìè 
çàãàëüíîïðèéíÿò³ òà çàäîâ³ëüíÿòè ïîòðåáè 
ñïîæèâà÷³â.

Ðîçøèðåííÿ ñïîñîá³â, íàïðÿì³â òà ìåòîä³â 
ñåëåêö³¿ âèíîãðàäó äàñòü çìîãó ñòàá³ë³çóâàòè 
ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóð-
ñ³â äëÿ ïîòðåá ãàëóç³. Îäíèì ³ç ðåçåðâ³â ñòâî-
ðåííÿ íîâèõ ñîðò³â âèíîãðàäó º êëîíîâà ñå-
ëåêö³ÿ. Óêðà¿íà, âèâ÷èâøè ïåðåäîâèé äîñâ³ä 
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Òàáëèöÿ 1
Ñòàòèñòèêà äåðæàâíî¿ ðåºñòðàö³¿ çàãàëüíîâ³äîìèõ ñîðò³â âèíîãðàäó ñïðàâæíüîãî çà ïåð³îä 1992–2018 ðð.

Êðà¿íà 1992 1993 1994 1995 1996 1997 2000 2001 2002 2004 2005
Â³ðìåí³ÿ 1 – – – – – – – – – –
Ìîëäîâà 4 – – – – – – – – – –
Ðîñ³éñüêà Ôåäåðàö³ÿ – – – – – – – – – – –
Óêðà¿íà 5 4 10 4 5 24 11 9 2 2 7

Óñüîãî 10 4 10 4 5 25 11 9 2 2 7

Êðà¿íà 2006 2007 2008 2009 2010 2011 2012 2013 2015 2018
Â³ðìåí³ÿ – – – – – – – – – –
Ìîëäîâà – – – – – – – – – –
Ðîñ³éñüêà Ôåäåðàö³ÿ – – – – – – – – – –
Óêðà¿íà 1 11 0 0 2 2 6 11 2 1

Óñüîãî 1 11 0 0 2 2 6 11 2 1

Óêðà¿íà 95%

Ìîëäîâà 3%

Â³ðìåí³ÿ 1%

Ðîñ³éñüêà
Ôåäåðàö³ÿ 1%

Ðèñ. 3. Ñòðóêòóðà íàö³îíàëüíèõ ñîðòîâèõ ðåñóðñ³â 
âèíîãðàäó çà ñåëåêö³éíèìè óñòàíîâàìè
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Ðèñ. 4. Ã³ñòîãðàìà ê³ëüêîñò³ çàðåºñòðîâàíèõ ñîðò³â âèíîãðàäó çà ïåð³îä 2001–2017 ðð.
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Ðèñ. 5. ×àñòêà ñîðò³â âèíîãðàäó çà íàïðÿìàìè 
âèêîðèñòàííÿ (2015–2018 ðð.)

êðà¿í ªâðîïè (íà ïðèêëàä³ Áîëãàð³¿) ³ç 2015 ð. 
ðåºñòðóº é êëîíè êóëüòóðè çà âñòàíîâëåíîþ 
ïðîöåäóðîþ. Äåðæàâíà ï³äòðèìêà âèíîãðà-
äàðñòâà ñïðèÿòèìå çì³íåííþ òåíäåíö³¿ ðîç-

âèòêó ãàëóç³ íà ïîçèòèâíó, ùî çàáåçïå÷èòü 
ñòàá³ëüíå ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòî-
âèõ ðåñóðñ³â âèíîãðàäó çà âñ³ìà íàïðÿìàìè 
âèêîðèñòàííÿ.  

Òåõí³÷í³ 48%

Óí³âåðñàëüí³
17%

Ñòîëîâ³ 39%
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Âèñíîâêè
Íàö³îíàëüí³ ñîðòîâ³ ðåñóðñè âèíîãðàäó 

ñïðàâæíüîãî ñüîãîäí³ ïðåäñòàâëåí³ 75-ìà çà-
ãàëüíîâ³äîìèìè  ñîðòàìè é êëîíàìè. Çà íà-
ïðÿìàìè âèêîðèñòàííÿ ïåðåâàæàþòü òåõ-
í³÷í³ ñîðòè (36 øò.).

Ñîðòè òà êëîíè âèíîãðàäó ñïðàâæíüîãî 
ìîæóòü áóòè ïîøèðåí³ íà òåðèòîð³¿ Óêðà¿íè, 
ÿêùî âîíè º â³äì³òíèìè, îäíîð³äíèìè é ñòà-
á³ëüíèìè, çà ãîñïîäàðñüêîö³ííèìè ïîêàçíè-
êàìè çàäîâîëüíÿþòü ïîòðåáè ñïîæèâà÷³â òà 
â³äïîâ³äàþòü êðèòåð³ÿì çàáîðîíè íà ïîøè-
ðåííÿ ñîðòó â Óêðà¿í³. Äåðæàâíèé ðåºñòð 
ñîðò³â ðîñëèí, ïðèäàòíèõ äî ïîøèðåííÿ â 
Óêðà¿í³ ñòàíîì íà  ñ³÷åíü 2019 ð. âêëþ÷àº 51 
ñîðò âèíîãðàäó ñïðàâæíüîãî.

Ðîçøèðåííÿ ñïîñîá³â, íàïðÿì³â òà ìåòîä³â 
ñåëåêö³¿ âèíîãðàäó äàñòü çìîãó ñòàá³ë³çóâàòè 
ôîðìóâàííÿ íàö³îíàëüíèõ ñîðòîâèõ ðåñóð-
ñ³â äëÿ ïîòðåá ãàëóç³. Îäíèì ³ç ðåçåðâ³â ñòâî-
ðåííÿ íîâèõ ñîðò³â âèíîãðàäó º êëîíîâà ñå-
ëåêö³ÿ. Óêðà¿íà, âèâ÷èâøè ïåðåäîâèé äîñâ³ä 
êðà¿í ªâðîïè (íà ïðèêëàä³ Áîëãàð³¿) ³ç 2015 ð. 
ðåºñòðóº é êëîíè êóëüòóðè çà âñòàíîâëåíîþ 
ïðîöåäóðîþ.
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Òàáëèöÿ 2
Ïåðåë³ê çàãàëüíîâ³äîìèõ ñîðò³â âèíîãðàäó çà íàïðÿìàìè âèêîðèñòàííÿ
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Öåëü. Ðàñêðûòü îñîáåííîñòè ôîðìèðîâàíèÿ íàöèî-
íàëüíûõ ñîðòîâûõ ðåñóðñîâ âèíîãðàäà, ó÷èòûâàÿ ñîâðå-
ìåííîå ñîñòîÿíèå ðûíêà, ïîòðåáíîñòè ïîòðåáèòåëåé, ïðîá-
ëåìû è ïåðñïåêòèâû îòðàñëè âèíîãðàäàðñòâà â Óêðàèíå. 
Ðåçóëüòàòû. Îñóùåñòâëåí ìîíèòîðèíã íàöèîíàëüíûõ 
ñîðòîâûõ ðåñóðñîâ âèíîãðàäà êóëüòóðíîãî â õðîíîëîãèè 
ôîðìèðîâàíèÿ êîëëåêöèè îáùåèçâåñòíûõ ñîðòîâ, êîòî-
ðûå èñïîëüçóþò êàê â ïðîäîâîëüñòâåííûõ öåëÿõ, òàê è â 
äàëüíåéøåì â ñåëåêöèîííîì ïðîöåññå. Ïî ñîñòîÿíèþ íà 
íà÷àëî 2019 ã. â Ãîñóäàðñòâåííûé ðååñòð ñîðòîâ ðàñòåíèé, 
ïðèãîäíûõ äëÿ ðàñïðîñòðàíåíèÿ â Óêðàèíå, âêëþ÷åíî 51 
ñîðò âèíîãðàäà êóëüòóðíîãî. Â ïîñëåäíèå ãîäû íàáëþäà-
åòñÿ òåíäåíöèÿ ê óìåíüøåíèþ êîëè÷åñòâà íîâûõ ñîðòîâ, 
ñîêðàùåíèå îáùåé ïëîùàäè âèíîãðàäíèêîâ è çàêëàäêè 
ìîëîäûõ íàñàæäåíèé. Â Ðååñòðå ñîðòîâ ðàñòåíèé Óêðà-
èíû äîìèíèðóþò ñîðòà êóëüòóðû òåõíè÷åñêîãî íàïðàâëå-
íèÿ èñïîëüçîâàíèÿ, íóæäàåòñÿ â ðàñøèðåíèè àñîðòèìåíò 
ñòîëîâîé è óíèâåðñàëüíîé ãðóïïû. Íàèáîëüøóþ óäåëü-
íóþ äîëþ ñðåäè ðàñïðîñòðàíåííûõ íà òåððèòîðèè Óêðà-
èíû çàíèìàþò ñîðòà îòå÷åñòâåííîé ñåëåêöèè. Ðåçóëüòà-
òû ìîíèòîðèíãà äèíàìèêè ñîðòîîáíîâëåíèÿ âèíîãðàäà 
êóëüòóðíîãî â Ãîñóäàðñòâåííîì ðååñòðå ñîðòîâ ðàñòåíèé 
Óêðàèíû çà ïîñëåäíèå ïÿòü ëåò ñâèäåòåëüñòâóþò î íå-
ãàòèâíîé òåíäåíöèè: 2013 ã. – 11 ñîðòîâ, 2015 ã. – äâà, 

2018 ã. – îäèí ñîðò. Ïîýòîìó âîïðîñû ôîðìèðîâàíèÿ íà-
öèîíàëüíûõ ñîðòîâûõ ðåñóðñîâ âèíîãðàäà êóëüòóðíîãî 
àêòóàëüíû è òðåáóþò íàó÷íîãî ïîäõîäà ê ñåëåêöèîííîìó 
ïðîöåññó, ãîñóäàðñòâåííîé íàó÷íî-òåõíè÷åñêîé ýêñïåðòè-
çå çàÿâêè íà ñîðò ðàñòåíèé è èõ êîììåð÷åñêîãî îáîðîòà. 
Íîâûå ñîð òà âèíîãðàäà êóëüòóðíîãî âêëþ÷àþò â Ãîñóäàð-
ñòâåííûé ðååñòð ñîðòîâ ðàñòåíèé Óêðàèíû íà îñíîâàíèè 
ðåçóëüòàòîâ ãîñóäàðñòâåííîé íàó÷íî-òåõíè÷åñêîé ýêñïåð-
òèçû íà ñîðò ðàñòåíèé, êîòîðàÿ ïðåäóñìàòðèâàåò óñòàíîâ-
ëåíèå êðèòåðèåâ îòëè÷èÿ, îäíîðîäíîñòè è ñòàáèëüíîñ òè 
ìåòîäîì ìîðôîëîãè÷åñêîãî îïèñàíèÿ èäåíòèôèêàöè-
îííûõ ïðèçíàêîâ âåãåòàòèâíûõ è ãåíåðàòèâíûõ îðãàíîâ 
âèíîãðàäà è îïðåäåëåíèÿ õîçÿéñòâåííî-öåííûõ ïîêàçà-
òåëåé íîâûõ ñîðòîâ. Âûâîäû. Îáùåå êîëè÷åñòâî ñîðòîâ 
âèíîãðàäà êóëüòóðíîãî â Óêðàèíå çà ïåðèîä 2015–2018 ãã. 
óìåíüøèëîñü, ÷òî îáóñëîâëåíî íèçêèì óðîâíåì ïîäà÷è 
çàÿâîê íà íîâûå ñîðòà êàê îòå÷åñòâåííîé, òàê è çàðóáåæ-
íîé ñåëåêöèè. Ðåçåðâîì ðàñøèðåíèÿ ñîðòèìåíòà âèíî-
ãðàäà êóëüòóðíîãî îñòàåòñÿ ïîèñê ñîâðåìåííûõ ìåòîäîâ 
è íàïðàâëåíèé ñåëåêöèè, ïðèìåíåíèå íîâåéøèõ ìåòîäîâ 
èäåíòèôèêàöèè ñîðòîâ è êëîíîâ êóëüòóðû.

Êëþ÷åâûå ñëîâà: âèíîãðàä êóëüòóðíûé; ñîðò; êëîí; 
óðîæàéíîñòü; ãðîçäü; ÿãîäà; íàïðàâëåíèå èñïîëüçîâà-
íèÿ; ôåíîòèï; èäåíòèôèêàöèÿ; òîâàðíîñòü.

Purpose. Reveal the peculiarities of the formation of na-
tional varietal resources of grapes, considering current state 
of the market, needs of consumers, problems and prospects 
of the viticulture industry in Ukraine. Results. The monitor-
ing of the national varietal resources of the common grape 
vine in the chronology of the formation of a well-known 
varie ties collection used both for food purposes and in the 
further breeding process. As of the beginning of 2019, 51 
grape varieties of the common grape vine are included in 
the State Regis ter of Plant Varieties suitable for dissemina-
tion in Ukraine. In recent years, there has been a tendency to 
a decrease in the number of new varieties, reduction in the 
total area of   vineyards and young plantings. Technical varie-
ties of the crop dominate in the Register of plant varieties 
of Ukraine; the assortment of the table grapes and universal 
groups needs to be expanded. The largest share among the 
common varieties in Ukraine is occupied by ones of domes-
tic breeding. The results of monitoring of renewal dynamics 
of the common grape vine varieties in the State Register of 
Plant Varieties of Ukraine over the past five years indicate a 
negative trend: 2013 – 11 varieties, 2015 – two, 2018 – one 
variety. Therefore, the issues of the formation of national 
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varietal resources of grapes are relevant and require a sci-
entific approach to the breeding process, the state scientific 
and technical examination of the application for a variety of 
plants and their commercial circulation. New varieties of the 
common grape vine are included in the State Register of 
Plant Varieties of Ukraine based on the results of the state 
scientific and technical expertise on the plant variety; it 
provides for the establishment of criteria for distinctness, 
uniformity and stability using the morphological descrip-
tion of the identification signs of vegetative and generative 
organs of grapes and the determination of economically 
valuable indicators of new varieties. Conclusions. The total 
number of the common grape vine varieties in Ukraine for 
the period 2015–2018 decreased, due to the low level of 
applications for new varieties of both domestic and foreign 
breeding. The search for modern methods and directions 
of breeding, the use of new methods for crop varieties and 
clones identification remains a reserve for expanding the 
common grape vine assortment.

Keywords: the common grape vine; variety; clone; yield; 
bunch; berry; direction of use; phenotype; identification; 
commodity.

Íàä³éøëà / Received 12.02.2019
Ïîãîäæåíî äî äðóêó / Accepted 18.06.2019



212 ISSN 2518-1017  Plant Varieties Studying and protection, 2019, Т. 15, №2

Ðîñëèííèöòâî

14 òðàâíÿ 2019 ðîêó âèïîâíèëîñÿ 70 ðîê³â 
àêàäåì³êó Íàö³îíàëüíî¿ àêàäåì³¿ àãðàðíèõ 
íàóê Óêðà¿íè, äîêòîðó ñ³ëüñüêîãîñïî-
äàðñüêèõ íàóê, ïðîôåñîðó, çàñëó-
æåíîìó ïðàö³âíèêó ñ³ëüñüêîãî 
ãîñïîäàðñòâà Óêðà¿íè, Ëàóðåà-
òó äåðæàâíî¿ ïðåì³¿ Óêðà¿íè â 
ãàëóç³ íàóêè ³ òåõí³êè, çà-
ñòóïíèêó äèðåêòîðà ç íàóêî-
âî¿ ðîáîòè ²íñòèòóòó ô³ç³î-
ëîã³¿ ðîñëèí ³ ãåíåòèêè Íà-
ö³îíàëüíî¿ àêàäåì³¿ íàóê 
Óêðà¿íè Ãàâðèëþêó Ìèêîë³ 
Ìèêèòîâè÷ó. 

Íàðîäèâñÿ â³äîìèé íàóêî-
âåöü íà Â³ííè÷÷èí³, ó ñåë³ 
Ìàëà Áóøèíêà Íåìèð³âñüêîãî 
ðàéîíó. Ï³ñëÿ çàê³í÷åííÿ ²ëë³-
íåöüêîãî ðàäãîñïó-òåõí³êóìó 
âñòóïèâ äî Óêðà¿íñüêî¿ ñ³ëüñüêî-
ãîñïîäàðñüêî¿ àêàäåì³¿ (íèí³ Íàö³î-
íàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðè-
ðîäîêîðèñòóâàííÿ Óêðà¿íè), ÿêó çàê³í÷èâ ó 
1974 ð., çäîáóâøè ôàõ ó÷åíîãî àãðîíîìà.

Òðóäîâó ä³ÿëüí³ñòü ðîçïî÷àâ áðèãàäèðîì 
êîìïëåêñíî¿ áðèãàäè íà Â³ííè÷÷èí³, çãîäîì 
ïðàöþâàâ àãðîíîìîì, äèðåêòîðîì íàñ³í-
íèöüêîãî ðàäãîñïó «Ñêâèðñüêèé» ñèñòåìè 
Óêðñîðòíàñ³ííºîâî÷ íà Êè¿âùèí³. Ó 1983 ð. 
áóâ â³äðÿäæåíèé íà ðîáîòó çà êîíòðàêòîì ó 
Òàíçàí³þ (Àôðèêà), äå êåðóâàâ àãðàðíèì 
ïðîåêòîì ³ç âèðîùóâàííÿ çåðíà êóêóðóäçè 
òà ïøåíèö³. Ç 1986 äî 1990 ðð. ïðàöþâàâ 
êåð³âíèêîì ï³äðîçä³ëó Ãîëîâíîãî óïðàâë³í-
íÿ íàóêè Äåðæàãðîïðîìó Óêðà¿íè. Ó 1991–
1998 ðð. – çàñòóïíèê íà÷àëüíèêà óïðàâë³í-
íÿ, íà÷àëüíèê Ãîëîâíîãî óïðàâë³ííÿ âïðî-
âàäæåííÿ é ðîçâèòêó åêñïåðèìåíòàëüíî¿ 
áàçè íàóêè ÓÀÀÍ Óêðà¿íè. Ó òðàâí³ 1998 ð. 
îáðàíèé àêàäåì³êîì ñåêðåòàðåì âïåðøå 
ñòâîðåíîãî Â³ää³ëåííÿ ðåã³îíàëüíèõ öåíòð³â 
íàóêîâîãî çàáåçïå÷åííÿ ÀÏÂ, ó 2006 ð. – 
àêàäåì³ê-ñåêðåòàð Â³ää³ëåííÿ çåìëåðîáñòâà 
³ ðîñëèííèöòâà, ó 2008ð. – àêàäåì³ê-ñåêðå-
òàð Â³ää³ëåííÿ ðîñëèííèöòâà. Äî 2011 ð. – 
ïîñò³éíèé ÷ëåí Ïðåçèä³¿ Ì³æäåðæàâíî¿ àñî-
ö³àö³¿ «Íàñ³ííÿ» êðà¿í ÑÍÄ. Ç 1998 ð., çà 
âèíÿòêîì 2012–2013 ð., ³ äî ñüîãîäí³ º ÷ëå-
íîì Ïðåçèä³¿ ÍÀÀÍ Óêðà¿íè.

Êàíäèäàòñüêó äèñåðòàö³þ çàõèñòèâ ó 
1983 ð., äîêòîðñüêó – ó 2003 ð. Ó 1998 ð. 
éîãî îáðàíî ÷ëåíîì-êîðåñïîíäåíòîì ÓÀÀÍ, 
à ó 2007 ð. – àêàäåì³êîì ÍÀÀÍ Óêðà¿íè. 

Çà áåçïîñåðåäíüî¿ ó÷àñò³ ïðîôåñîðà Ãàâðè-
ëþêà Ì. Ì. óïåðøå îá´ðóíòîâàíî òà ðîçðîá-

ëåíî êîíöåïö³þ ãàëóçåâèõ ïðîãðàì âèðîáíè-
öòâà çåðíà (80,0 ìëí ò), îë³éíèõ êóëüòóð 

(15,0 ìëí ò), îâî÷å-áàøòàííèõ êóëüòóð 
(10,0 ìëí ò), ùî ïîâí³ñòþ çàäîâîëü-

íÿº âíóòð³øíþ ïîòðåáó â îñíî-
âíèõ ïðîäóêòàõ õàð÷óâàííÿ ³ 
çíà÷íî ïîë³ïøóº åêñïîðòí³ 
ìîæëèâîñò³ äåðæàâè. Ó÷åíèé 
áðàâ àêòèâíó ó÷àñòü ó ðîçðî-
áëåíí³ çàêîí³â Óêðà¿íè «Ïðî 
íàñ³ííÿ òà ñàäèâíèé ìàòåð³-
àë», «Ïðî îõîðîíó ïðàâ íà 
ñîðòè ðîñëèí», «Ïðî êàðàí-
òèí ðîñëèí», ïåðøèõ Äåð-
æàâíèõ ñòàíäàðò³â «Ïîñ³âí³ 
ÿêîñò³ íàñ³ííÿ», «Òåðì³íè òà 

ìåòîäè âèâ÷åííÿ ÿê³ñíèõ ïî-
êàçíèê³â íàñ³ííÿ» òà ³íøèõ. 

Îñòàíí³ ðîêè, ïðàöþþ÷è â ïðî-
â³äíîìó ²íñòèòóò³ ÍÀÍ Óêðà¿íè, 

àêàäåì³ê Ãàâðèëþê Ì. Ì. ñïðÿìî-
âóº ñâî¿ çíàííÿ íà îðãàí³çàö³þ äîñë³-

äæåíü ³ç ïðîáëåì íàñ³ííºçíàâñòâà òà íàñ³í-
íèöòâà çåðíîâèõ êóëüòóð, ìàðêåòèíãó ðèíêó 
íàñ³ííÿ ³ ñîðòîâèõ ðåñóðñ³â íàö³îíàëüíî¿ ñå-
ëåêö³¿, òåõíîëîã³é âèðîáíèöòâà îðèã³íàëüíî-
ãî íàñ³ííÿ ³ âïðîâàäæåííÿ ó âèðîáíèöòâî. 
Çàâäÿ÷óþ÷è ïë³äí³é ïðàö³ â÷åíîãî, ñüîãîäí³ 
ïëîù³ ïîñ³âó ïøåíèö³ îçèìî¿ ñåëåêö³¿ ²íñòè-
òóòó ô³ç³îëîã³¿ ðîñëèí ³ ãåíåòèêè â Óêðà¿í³ 
çàéìàþòü 2,0 ìëí ãà (30% ïëîù ïîñ³âó êóëü-
òóðè) òà ïîíàä 300 òèñ. ãà çà êîðäîíîì.

Ãàâðèëþê Ì. Ì. áàãàòî óâàãè ïðèä³ëÿº äî-
 ñë³äæåííþ ñõåì ïðèñêîðåíîãî ðîçìíîæåííÿ 
íàñ³ííÿ íîâèõ ñîðò³â ó ëàíêàõ ïåðâèííîãî 
íàñ³ííèöòâà, á³îñòèìóëÿö³¿ òà çáåð³ãàííþ 
íàñ³ííÿ, ðîçðîáëÿííþ åëåìåíò³â ñîðòîâèõ 
òåõíîëîã³é âèðîáíèöòâà ïðîäîâîëü÷îãî çåð-
íà òà âèñîêîÿê³ñíîãî íàñ³ííÿ ñ³ëüñüêîãîñïî-
äàðñüêèõ êóëüòóð, îðãàí³çàö³éíîìó âäîñêî-
íàëåííþ òà ãàðìîí³çàö³¿ íîðìàòèâíî¿ áàçè 
íàñ³ííèöòâà â³äïîâ³äíî äî äèðåêòèâ ïðîâ³ä-
íèõ ì³æíàðîäíèõ îðãàí³çàö³é.

Ïðîòÿãîì áàãàòüîõ ðîê³â º ÷ëåíîì ðåäàê-
ö³éíèõ êîëåã³é æóðíàë³â «Ô³ç³îëîã³ÿ ðîñëèí 
³ ãåíåòèêà», «Àãðàðíèé Â³ñíèê Ïîë³ññÿ», 
«Plant Varieties Studying and Protection». Çà 
ðåçóëüòàòàìè íàóêîâèõ äîñë³äæåíü îïóá-
ë³êóâàâ ñàìîñò³éíî òà ó ñï³âàâòîðñòâ³ ïîíàä 
160 íàóêîâèõ ïðàöü, çîêðåìà 2 ï³äðó÷íèêè, 
1 íàâ÷àëüíèé ïîñ³áíèê òà 8 êíèã, ïîíàä 40 
ìåòîäè÷íèõ ðåêîìåíäàö³é. 

Àêàäåì³ê ÍÀÀÍ Óêðà¿íè íàãîðîäæåíèé 
ïî÷åñíèìè ãðàìîòàìè Êàá³íåòó Ì³í³ñòð³â 
Óêðà¿íè, Âåðõîâíî¿ Ðàäè Óêðà¿íè, íàãðóä-

Ãàâðèëþêó Ìèêîë³ Ìèêèòîâè÷ó – 70 ðîê³â
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íèì çíàêîì «Çíàê ïîøàíè» Ì³í³ñòåðñòâà 
àãðàðíî¿ ïîë³òèêè Óêðà¿íè, ïî÷åñíèìè Ãðà-
ìîòàìè Óêðà¿íñüêî¿ äåðæàâíî¿ íàñ³ííºâî¿ 
³íñïåêö³¿, Äåðæàâíî¿ ñëóæáè ç îõîðîíè ïðàâ 
íà ñîðòè ðîñëèí Óêðà¿íè, Îäåñüêî¿, Êè¿â-
ñüêî¿, Ñóìñüêî¿, Ê³ðîâîãðàäñüêî¿, Â³ííèöü-
êî¿ îáëàñíèõ äåðæàâíèõ àäì³í³ñòðàö³é, ÷èñ-
ëåííèìè â³äçíàêàìè Ïðåçèä³¿ ÍÀÀÍ Óêðà¿-
íè, Ì³í³ñòåðñòâà àãðàðíî¿ ïîë³òèêè òà ïðî-
äîâîëüñòâà Óêðà¿íè. Óäîñòîºíèé ïðåì³¿ 
Óêðà¿íè «Çà âèäàòí³ äîñÿãíåííÿ â àãðàðí³é 

íàóö³» òà «Ïðåì³¿ ³ì. Â. ß. Þð’ºâà ÍÀÍ 
Óêðà¿íè», íàãîðîäæåíèé â³äçíàêîþ ÍÀÍ 
Óêðà¿íè «Çà ïðîôåñ³éí³ çäîáóòêè».

Ñåëî äëÿ àêàäåì³êà Ãàâðèëþêà Ì. Ì. íå 
ïðîñòî òåðèòîð³ÿ, à ÷àñòèíà ïîâñÿêäåííîãî 
æèòòÿ é òóðáîòè. Ââàæàº, ùî äëÿ äîñÿãíåí-
íÿ æèòòºâîãî óñï³õó ïîòð³áíî çàâæäè íàìà-
ãàòèñÿ ÷åñíî ñëóæèòè ñïðàâ³ òà ëþäÿì. 

Ùèðî áàæàºìî Ìèêîë³ Ìèêèòîâè÷ó ì³ö-
íîãî çäîðîâ’ÿ, òâîð÷î¿ íàñíàãè, äîâãèõ ðîê³â 
ïë³äíî¿ ïðàö³, ñ³ìåéíîãî áëàãîïîëó÷÷ÿ.

    Ó÷åíà ðàäà Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòèçè ñîðò³â ðîñëèí, 
    Ì³í³ñòåðñòâî àãðàðíî¿ ïîë³òèêè òà ïðîäîâîëüñòâà Óêðà¿íè, 
    ²íñòèòóò ô³ç³îëîã³¿ ðîñëèí ³ ãåíåòèêè ÍÀÍ Óêðà¿íè 


