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Äîñë³äæåíî îñîáëèâîñò³ ðîñòîâèõ ïðîöåñ³â, ôîðìóâàííÿ ëèñòêîâîãî àïàðàòó,
éîãî ìåçîñòðóêòóðè òà ôîòîñèíòåòè÷íî¿ àêòèâíîñò³, à òàêîæ á³îëîã³÷íî¿ ïðî-
äóêòèâíîñò³ ðîñëèí áàêëàæàí³â ï³ä âïëèâîì ñèíòåòè÷íèõ àíàëîã³â îñíîâíèõ
ãîðìîí³â-ñòèìóëÿòîð³â ðîñòó òà ðåòàðäàíò³â, ³ç ð³çíèìè ìåõàí³çìàìè ä³¿.
Âñòàíîâëåíî, ùî çà ä³¿ òåáóêîíàçîëó (EW-250) ³ 6-áåíçèëàì³íîïóðèíó (6-ÁÀÏ)
ê³ëüê³ñòü ëèñòê³â íà ðîñëèí³ çðîñòàëà, à ï³ä âïëèâîì õëîðìåêâàòõëîðèäó
(ÑÑÑ-750) òà åñôîíó (2-õëîðîåòèëôîñôîí³ºâî¿ êèñëîòè, (2-ÕÅÔÊ) çìåíøó-
âàëàñÿ. Óñ³ ñïîëóêè, îêð³ì 2-ÕÅÔÊ, çá³ëüøóâàëè ìàñó ñèðî¿ ðå÷îâèíè
ëèñòê³â ³ ñïðè÷èíþâàëè ïîòîâùåííÿ ëèñòêîâî¿ ïëàñòèíêè âíàñë³äîê ðîçðî-
ñòàííÿ êë³òèí õëîðåíõ³ìè. Çà ä³¿ ðåòàðäàíò³â EW-250, ÑÑÑ-750 ³ ñòèìóëÿ-
òîð³â 6-ÁÀÏ, ã³áåðåëîâî¿ êèñëîòè (ÃÊ3) îá’ºì êë³òèí ñòîâï÷àñòî¿ ïàðåíõ³ìè
çá³ëüøóâàâñÿ, à ðîçì³ðè êë³òèí ãóá÷àñòî¿ ïàðåíõ³ìè ïðàêòè÷íî íå çì³íþâà-
ëèñÿ. Ï³ä âïëèâîì ðåãóëÿòîð³â ðîñòó çàçíàâàâ çì³í ïðîäèõîâèé àïàðàò ðîñ-
ëèí. 1-Íàôòèëîöòîâà êèñëîòà (1-ÍÎÊ) òà ÃÊ3 ïðàêòè÷íî íå çì³íþâàëè
ê³ëüê³ñòü êë³òèí íèæíüîãî åï³äåðì³ñó íà îäèíèöþ àáàêñ³àëüíî¿ ïîâåðõí³ ëè-
ñòêà, àëå çìåíøóâàëè ê³ëüê³ñòü ïðîäèõ³â, à 6-ÁÀÏ ³ ðåòàðäàíòè äîñòîâ³ðíî
çá³ëüøóâàëè ÿê ê³ëüê³ñòü êë³òèí åï³äåðì³ñó, òàê ³ ê³ëüê³ñòü ïðîäèõ³â. Óñ³ ðå-
ãóëÿòîðè ðîñòó, îêð³ì 1-ÍÎÊ, äîñòîâ³ðíî çá³ëüøóâàëè ïëîùó ïðîäèõ³â. Óñ³
ñïîëóêè, îêð³ì 2-ÕÅÔÊ, çá³ëüøóâàëè ìàñó ñèðî¿ ðå÷îâèíè ñòåáåë ³ êîðåí³â
òà ìàñó ñóõî¿ ðå÷îâèíè ö³ëî¿ ðîñëèíè. Âñ³ ñïîëóêè, îêð³ì ÃÊ3, çá³ëüøóâàëè
âì³ñò ñóìè õëîðîô³ë³â ó ëèñòêàõ òà îäíî÷àñíî ï³äâèùóâàëè ³íòåíñèâí³ñòü âè-
äèìîãî ôîòîñèíòåçó. Íàéâèùèé âì³ñò õëîðîô³ëó çàô³êñîâàíî ï³ñëÿ îáðîáêè
EW-250, íàéâèùó ôîòîñèíòåòè÷íó àêòèâí³ñòü — çà ä³¿ 6-ÁÀÏ. Óñ³ ðåãóëÿòîðè
ðîñòó ïîñèëþâàëè ôîòîäèõàííÿ é òåìíîâå äèõàííÿ. ²íòåíñèâí³ñòü òðàíñï³ðàö³¿
íàéá³ëüøîþ ì³ðîþ çðîñòàëà ï³ñëÿ îáðîáêè EW-250 ³ 6-ÁÀÏ òà íàéñèëüí³øå
çìåíøóâàëàñÿ ï³ñëÿ çàñòîñóâàííÿ ÃÊ3. Ïîêàçàíî, ùî óñ³ ñòèìóëÿòîðè ðîñòó ³
ðåòàðäàíòè (êð³ì åòèëåíïðîäóöåíòó 2-ÕÅÔÊ) ï³äâèùóâàëè ïðîäóêòèâí³ñòü
êóëüòóðè. Íàéåôåêòèâí³øèì âèÿâèëîñÿ çàñòîñóâàííÿ òðèàçîëïîõ³äíîãî ðåòàð-
äàíòó òåáóêîíàçîëó é öèòîê³í³íîâîãî ñòèìóëÿòîðà ðîñòó 6-ÁÀÏ.
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Ï³äâèùåííÿ âðîæàéíîñò³ òà ïîë³ïøåííÿ ÿêîñò³ àãðàðíî¿ ïðîäóêö³¿ º
âàæëèâèì çàâäàííÿì ñó÷àñíî¿ ô³ç³îëîã³¿ ðîñëèí [1]. Îäíèì ³ç êëþ÷î-
âèõ ï³äõîä³â ó âèð³øåíí³ ïèòàííÿ îïòèì³çàö³¿ ïðîäóêö³éíîãî ïðîöå-
ñó ñ³ëüñüêîãîñïîäàðñüêèõ ðîñëèí º ðåãóëÿö³ÿ ¿õ ðîñòó ³ ðîçâèòêó, à òà-
êîæ êîðåêö³ÿ äîíîðíî-àêöåïòîðíèõ â³äíîñèí ó ðîñëèííîìó
îðãàí³çì³, çîêðåìà âíàñë³äîê øòó÷íîãî ïåðåðîçïîä³ëó ïîòîê³â
àñèì³ëÿò³â äî ãîñïîäàðñüêî âàæëèâèõ îðãàí³â (ïëîä³â, êîðåíåïëîä³â
òà ³íøèõ îðãàí³â çàïàñó). Ç ö³ºþ ìåòîþ øèðîêî çàñòîñîâóþòü ÿê ïðè-
ðîäí³, òàê ³ ñèíòåòè÷í³ ñïîëóêè [2, 3]. 

Ó âèêîðèñòàíí³ ðåãóëÿòîð³â ðîñòó ðîñëèí ìîæíà âèä³ëèòè äâà
ï³äõîäè. Ïåðøèé ïîâ’ÿçàíèé ç àêòèâàö³ºþ ðîñòîâèõ ïðîöåñ³â ³ç íà-
ñòóïíèì çá³ëüøåííÿì çàïèòó äî ôîòîñèíòåòè÷íîãî àïàðàòó íà
àñèì³ëÿòè, ùî çàáåçïå÷óâàòèìóòü ³íòåíñèâí³øå ôîðìóâàííÿ òêàíèí
òà îðãàí³â. Äðóãèé ïîâ’ÿçàíèé ³ç ãàëüìóâàííÿì íàñàìïåðåä ë³í³éíîãî
ðîñòó ðîñëèí ³ç íàñòóïíèì ñòâîðåííÿì íàäëèøêó ïëàñòè÷íèõ ðå÷î-
âèí, ÿê³ ó çâ’ÿçêó ç òèì, ùî äîíîðíî-àêöåïòîðíà ñèñòåìà º ñàìîðå-
ãóëüîâàíîþ, ñïðÿìîâóþòüñÿ äî çàïàñàþ÷èõ îðãàí³â ³ òêàíèí. Ó ïåðå-
âàæíî¿ á³ëüøîñò³ êóëüòóðíèõ ðîñëèí öå ãîñïîäàðñüêî-ö³íí³ îðãàíè. 

Îòæå, äâà ïðèíöèïîâî ð³çí³ ï³äõîäè äî ðåãóëÿö³¿ ðîñòîâèõ ïðî-
öåñ³â ó ê³íöåâîìó ï³äñóìêó ÷èíÿòü ïîä³áí³ åôåêòè: ï³äâèùåííÿ
á³îëîã³÷íî¿ ïðîäóêòèâíîñò³ ðîñëèí, óðîæàéíîñò³ òà ÿêîñò³ àãðàðíî¿
ïðîäóêö³¿.

Îñíîâí³ çàêîíîì³ðíîñò³ ôóíêö³îíóâàííÿ äîíîðíî-àêöåïòîðíèõ
â³äíîñèí (êîíöåïö³ÿ «source-sink») âèâ÷àþòü ïåðåâàæíî ïðè àíàë³ç³
ñï³ââ³äíîøåííÿ ³íòåíñèâíîñò³ ïðîöåñ³â ðîñòó ³ ôîòîñèíòåçó, äå ïðî-
öåñè ðîñòó º îñíîâíèì àêöåïòîðîì, à ôîòîñèíòåç — äîíîðîì
àñèì³ëÿò³â [4]. Â³äîìî, ùî çì³íà øâèäêîñò³ ðîñòîâèõ ïðîöåñ³â ó ðîñ-
ëèíàõ ï³ä âïëèâîì ô³ç³îëîã³÷íî àêòèâíèõ ðå÷îâèí çóìîâëþº ïåðåáó-
äîâó ôîòîñèíòåòè÷íîãî àïàðàòó [5], ùî ïðèçâîäèòü äî çì³í ó äîíîð-
íî-àêöåïòîðí³é ñèñòåì³ ðîñëèíè [6, 7].

Ïðåäñòàâíèêè ðîäèíè ïàñëüîíîâèõ ïîñ³äàþòü çíà÷íå ì³ñöå ñåðåä
ãîëîâíèõ îâî÷åâèõ êóëüòóð, òîìó ïðîáëåìà ï³äâèùåííÿ ¿õ ïðîäóêòèâ-
íîñò³ çà äîïîìîãîþ ðåãóëÿòîð³â ðîñòó º àêòóàëüíîþ. ßêùî äëÿ êàð-
òîïë³ òà òîìàò³â öå ïèòàííÿ ïåâíîþ ì³ðîþ âèñâ³òëåíî â ë³òåðàòóðíèõ
äæåðåëàõ [8, 9], òî äëÿ áàêëàæàí³â òàê³ äàí³ íàì íå â³äîì³.

Ìåòîþ ðîáîòè áóëî ç’ÿñóâàííÿ îñîáëèâîñòåé ðîñòîâèõ ïðîöåñ³â,
ôîðìóâàííÿ ëèñòêîâîãî àïàðàòó, éîãî ìåçîñòðóêòóðè òà ôîòîñèíòå-
òè÷íî¿ àêòèâíîñò³, à òàêîæ ôîðìóâàííÿ åëåìåíò³â ïðîäóêòèâíîñò³ ó
ðîñëèí áàêëàæàí³â ï³ä âïëèâîì ñèíòåòè÷íèõ àíàëîã³â îñíîâíèõ ãîð-
ìîí³â ñòèìóëÿòîð³â ðîñòó òà ðåòàðäàíò³â — ³íã³á³òîð³â ã³áåðåë³íó, ùî
â³äð³çíÿþòüñÿ çà ìåõàí³çìîì ä³¿.

Ìåòîäèêà

Ðîñëèíè âèðîùóâàëè â óìîâàõ âåãåòàö³éíîãî äîñë³äó â ´ðóíòîâ³é
êóëüòóð³ ó íåïðîçîðèõ ïëàñòìàñîâèõ ïîñóäèíàõ ì³ñòê³ñòþ 10 ë³òð³â çà
ïðèðîäíîãî îñâ³òëåííÿ. ¥ðóíò ñ³ðèé ë³ñîâèé îï³äçîëåíèé êðóïíîïè-
ëóâàòî-ñåðåäíüîñóãëèíêîâèé. ¥ðóíòîâî-ï³ùàíó ñóì³ø äëÿ íàáèâàííÿ
ïîñóäèí ãîòóâàëè ó ñï³ââ³äíîøåíí³ 3 : 1. Âîëîã³ñòü ´ðóíòó ïðîòÿãîì
âåãåòàö³¿ ï³äòðèìóâàëè íà ð³âí³ 60 % ÏÂ. 
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Ðîñëèíè áàêëàæàí³â ñîðòó Àëìàç ó ôàçó ïî÷àòêó áóòîí³çàö³¿
(10.06.2018) îäíîðàçîâî îáðîáëÿëè äî ïîâíîãî çìî÷óâàííÿ ëèñòê³â
0,005 %-ìè ðîç÷èíàìè 1-íàôòèëîöòîâî¿ êèñëîòè (1-ÍÎÊ), ã³áåðåëî-
âî¿ êèñëîòè (ÃÊ3) òà 6-áåíçèëàì³íîïóðèíó (6-ÁÀÏ), à òàêîæ 0,25 %-ì
ðîç÷èíîì õëîðìåêâàòõëîðèäó (ÑÑÑ-750), 0,025 %-ì ðîç÷èíîì òåáó-
êîíàçîëó (EW-250) òà 0,15 %-ì ðîç÷èíîì åñôîíó (2-ÕÅÔÊ). Êîí-
òðîëüí³ ðîñëèíè îáðîáëÿëè âîäîþ. Ïîâòîðí³ñòü âåãåòàö³éíîãî
äîñë³äó äåñÿòèðàçîâà [10].

Ìîðôîëîã³÷í³ ïîêàçíèêè âèâ÷àëè ÷åðåç êîæí³ 10 äí³â. Îêðåì³
îðãàíè çâàæóâàëè íà ëàáîðàòîðíèõ âàãàõ. Ïëîùó ëèñòê³â âèçíà÷àëè
ãðàâ³ìåòðè÷íèì ìåòîäîì [11]. Ìåçîñòðóêòóðíó îðãàí³çàö³þ ëèñòêà
âèâ÷àëè â ïåð³îä êàðïîãåíåçó íà ô³êñîâàíîìó ìàòåð³àë³ [12]. Äëÿ
ô³êñàö³¿ ìàòåð³àëó çàñòîñîâóâàëè ñóì³ø îäíàêîâèõ ÷àñòèí åòèëîâîãî
ñïèðòó, ãë³öåðèíó, âîäè ç äîäàâàííÿì 1 %-ãî ôîðìàë³íó. Ðîçì³ðè îê-
ðåìèõ êë³òèí õëîðåíõ³ìè âèçíà÷àëè íà ïðåïàðàòàõ, îòðèìàíèõ ìåòî-
äîì ÷àñòêîâî¿ ìàöåðàö³¿ òêàíèí ëèñòêà [13]. Ìàöåðóâàëüíèì àãåíòîì
ñëóãóâàâ 5 %-é ðîç÷èí îöòîâî¿ êèñëîòè ó 2 Ì ñîëÿí³é êèñëîò³. Äëÿ
àíàòîì³÷íîãî àíàë³çó â³äáèðàëè ëèñòêè ñåðåäíüîãî ÿðóñó, ÿê³
ïîâí³ñòþ çàê³í÷èëè ð³ñò. Ðîçì³ðè àíàòîì³÷íèõ åëåìåíò³â âèì³ðþâàëè
çà äîïîìîãîþ ì³êðîñêîïà «Ìèêìåä-1» òà îêóëÿðíîãî ì³êðîìåòðà
ÌÎÂ-1-15. Ïîâòîðí³ñòü âèì³ðþâàíü òðèäöÿòèï’ÿòèðàçîâà.

Âì³ñò õëîðîô³ë³â âèçíà÷àëè ó ñâ³æîìó ìàòåð³àë³ ñïåêòðîôîòîìåò-
ðè÷íèì ìåòîäîì íà ñïåêòðîôîòîìåòð³ ÑÔ-16 [14] ó ï’ÿòèðàçîâ³é ïîâ-
òîðíîñò³.

²íòåíñèâí³ñòü âóãëåêèñëîòíîãî ãàçîîáì³íó âèì³ðþâàëè íà
íåâ³äîêðåìëåíèõ â³ä ðîñëèíè ëèñòêàõ ñåðåäíüîãî ÿðóñó, ùî çàê³í÷è-
ëè ð³ñò, ó êîíòðîëüîâàíèõ óìîâàõ íà óñòàíîâö³, çìîíòîâàí³é íà áàç³
³íôðà÷åðâîíîãî ãàçîàíàë³çàòîðà Ã²ÀÌ-5Ì. Ä³ëÿíêó ëèñòêà âì³ùóâà-
ëè â òåðìîñòàòîâàíó ëèñòêîâó êàìåðó (25 °Ñ) ðîçì³ðîì 37 ñì. Ëèñ-
òîê îñâ³òëþâàëè ëàìïîþ ðîçæàðþâàííÿ ÊÃ-2000 êð³çü âîäÿíèé
ô³ëüòð. ²íòåíñèâí³ñòü îñâ³òëåííÿ — 400 Âò/ì2 ÔÀÐ. ×åðåç êàìåðó
ïðîäóâàëè àòìîñôåðíå ïîâ³òðÿ ç ïðèðîäíîþ êîíöåíòðàö³ºþ ÑÎ2 ç³
øâèäê³ñòþ 1 ë/õâ. ²íòåíñèâí³ñòü ôîòîñèíòåçó ðåºñòðóâàëè ÷åðåç 45 õâ
ï³ñëÿ ïî÷àòêó îñâ³òëåííÿ ëèñòêà â êàìåð³, êîëè ïîêàçíèêè ãàçîîáì³íó
âèõîäèëè íà ñòàö³îíàðíèé ð³âåíü. ²íòåíñèâí³ñòü òðàíñï³ðàö³¿ âèçíà-
÷àëè òåðìîåëåêòðè÷íèì ì³êðîïñèõðîìåòðîì çà ð³çíèöåþ âîëîãîñò³
ïîâ³òðÿ íà âõîä³ ³ âèõîä³ ç êàìåðè. ²íòåíñèâí³ñòü ôîòîäèõàííÿ îö³íþ-
âàëè çà âèêèäîì ÑÎ2 ëèñòêîì âïðîäîâæ 1 õâ ï³ñëÿ âèìèêàííÿ ñâ³òëà.
Ïîêàçíèêè ãàçîîáì³íó ðîçðàõîâóâàëè çà ñòàíäàðòíîþ ìåòîäèêîþ
[15]. Ïîâòîðí³ñòü âèì³ðþâàíü òðèðàçîâà.

Ó òåêñò³, òàáëèöÿõ ³ íà ãðàô³êàõ íàâåäåíî ñåðåäíüîàðèôìåòè÷í³
çíà÷åííÿ òà ¿õ ñòàíäàðòí³ ïîõèáêè. Ðåçóëüòàòè îáðîáëåíî ñòàòèñòè÷íî çà
äîïîìîãîþ êîìï’þòåðíî¿ ïðîãðàìè Statistica-6.0. Ïðîâîäèëè îäíîôàê-
òîðíèé äèñïåðñ³éíèé àíàë³ç (â³äì³ííîñò³ ì³æ ñåðåäí³ìè çíà÷åííÿìè
îá÷èñëþâàëè çà êðèòåð³ºì ANOVA, ¿õ ââàæàëè â³ðîã³äíèìè çà ð  0,05).

Ðåçóëüòàòè òà îáãîâîðåííÿ

Îäíèì ³ç âàæëèâèõ àíàòîìî-ìîðôîëîã³÷íèõ ïîêàçíèê³â ðîñëèíè º ¿¿
âèñîòà. Âèÿâëåíî, ùî ðåãóëÿòîðè ðîñòó ïî-ð³çíîìó âïëèâàëè íà
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ë³í³éí³ ðîçì³ðè ðîñëèí áàêëàæàí³â (ðèñ. 1). Ñåðåä âàð³àíò³â ³ç ð³ñò-
ñòèìóëþâàëüíèìè ïðåïàðàòàìè íàïðèê³íö³ äîñë³äæóâàíîãî ïåð³îäó
íàéâèùèìè áóëè ðîñëèíè, îáðîáëåí³ ÃÊ3. Öåé ïðåïàðàò çá³ëüøóâàâ
âèñîòó ðîñëèí ïîð³âíÿíî ç ðîñëèíàìè êîíòðîëüíîãî âàð³àíòà íà
37 %. Ï³ñëÿ çàñòîñóâàííÿ 1-ÍÎÊ ë³í³éí³ ðîçì³ðè ðîñëèí áàêëàæàí³â
çá³ëüøóâàëèñÿ íà 20 %, à çà ä³¿ 6-ÁÀÏ — íà 27 %. Àíòèã³áåðåë³íîâ³
ïðåïàðàòè 2-ÕÅÔÊ, EW-250 ³ ÑÑÑ-750 çìåíøóâàëè âèñîòó ðîñëèí
â³äïîâ³äíî íà 22, 7 òà 11 %. Ö³ ðåçóëüòàòè ö³ëêîì óçãîäæóþòüñÿ ç ë³òå-
ðàòóðíèìè äàíèìè ùîäî âïëèâó ðåãóëÿòîð³â ðîñòó ç ð³çíèì ìåõà-
í³çìîì ä³¿ íà òðèâàë³ñòü òà ³íòåíñèâí³ñòü ðîñòó êóëüòóðíèõ ³ äèêèõ
ôîðì ðîñëèí [1—3].

Îñíîâíèìè äîíîðàìè ïëàñòè÷íèõ ðå÷îâèí ó ðîñëèí³ º ëèñòêè,
òîìó âàæëèâî äîñë³äèòè âïëèâ ðåãóëÿòîð³â ðîñòó ðîñëèí ³ç ð³çíèì ìå-
õàí³çìîì ä³¿ íà ëèñòêîâèé àïàðàò. Îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä-
÷àòü, ùî çàñòîñîâàí³ ðåãóëÿòîðè ðîñòó ïî-ð³çíîìó âïëèâàëè íà ê³ëü-
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Ðèñ. 1. Âïëèâ ðåãóëÿòîð³â ðîñòó íà âèñîòó ðîñëèí áàêëàæàí³â ñîðòó Àëìàç:

1 — êîíòðîëü; 2 — 1-ÍÎÊ; 3 — ÃÊ3; 4 — 6-ÁÀÏ; 5 — 2-ÕÅÔÊ; 6 — EW-250; 7 — ÑÑÑ-750

Ðèñ. 2. Âïëèâ ðåãóëÿòîð³â ðîñòó íà ê³ëüê³ñòü ëèñòê³â íà ðîñëèíàõ áàêëàæàí³â ñîðòó Àëìàç: 

1 — êîíòðîëü; 2 — 1-ÍÎÊ; 3 — ÃÊ3; 4 — 6-ÁÀÏ; 5 — 2-ÕÅÔÊ; 6 — EW-250; 7 — ÑÑÑ-750



ê³ñòü ëèñòê³â (ðèñ. 2). Ìàêñèìàëüíó ê³ëüê³ñòü ëèñòê³â íà ðîñëèí³
ñïîñòåð³ãàëè ï³ñëÿ îáðîáêè ñèíòåòè÷íèì àíàëîãîì öèòîê³í³í³â 6-
ÁÀÏ ³ òðèàçîëïîõ³äíèì ðåòàðäàíòîì EW-250. Ö³ ïðåïàðàòè çá³ëüøó-
âàëè çãàäàíèé ïîêàçíèê ïîð³âíÿíî ç êîíòðîëüíèì â³äïîâ³äíî íà 7 ³
15 %. Ñòèìóëÿòîðè ðîñòó ÃÊ3 òà 1-ÍÎÊ, à òàêîæ ðåòàðäàíò ÑÑÑ-750
ïðàêòè÷íî íå çì³íþâàëè ê³ëüê³ñòü ëèñòê³â íà ðîñëèí³. Íàòîì³ñòü åòè-
ëåíïðîäóöåíò 2-ÕÅÔÊ çìåíøóâàâ ê³ëüê³ñòü ëèñòê³â íà 21 % íàïðè-
ê³íö³ äîñë³äæåíîãî ïåð³îäó. 

Çã³äíî ç ë³òåðàòóðíèìè äàíèìè, çá³ëüøåííÿ ê³ëüêîñò³ ëèñòê³â
ï³ä âïëèâîì ðåãóëÿòîð³â ðîñòó áóëî çàô³êñîâàíî â ðîñëèí Polygonum
cuspidatum çà ä³¿ ÃÊ3 [18], ï³ä âïëèâîì òðåïòîëåìó â ðîñëèí ìàêó
îë³éíîãî [19], ëüîíó îë³éíîãî [20]. Ðåòàðäàíò óí³êîíàçîë çá³ëüøóâàâ
ìàñó ³ ê³ëüê³ñòü ëèñòê³â ó ðîñëèí ñî¿ [21], òîä³ ÿê õëîðìåêâàòõëîðèä
çìåíøóâàâ ¿õ ê³ëüê³ñòü ó ñîíÿøíèêà [22], à â ðîñëèí ð³ïàêó âïëèâ
ïàêëîáóòðàçîëó ³ äåêñòðåëó íà öåé ïîêàçíèê çàëåæàâ â³ä ïîãîäíèõ
óìîâ [23].

Âñòàíîâëåíî, ùî âñ³ äîñë³äæåí³ íàìè ðåãóëÿòîðè ðîñòó çá³ëüøó-
âàëè ìàñó ñèðî¿ ðå÷îâèíè ëèñòê³â (òàáë. 1). Íàéâèùèì öåé ïîêàçíèê
áóâ ï³ñëÿ îáðîáêè 6-ÁÀÏ ³ EW-250.

Îäí³ºþ ç îñíîâíèõ õàðàêòåðèñòèê, ùî âïëèâàº íà âðîæàéí³ñòü
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð, º ïëîùà ëèñòê³â íà ðîñëèí³. Çà ë³òå-
ðàòóðíèìè äàíèìè, ñòèìóëÿòîðè ðîñòó, ÿê ïðàâèëî, çá³ëüøóþòü öåé
ïîêàçíèê, òîä³ ÿê ïðè çàñòîñóâàíí³ ðåòàðäàíò³â íà ð³çíèõ êóëüòóðàõ
åôåêò áóâ íåîäíîçíà÷íèé. Òàê, çà îáðîáêè ðîñëèí êóêóðóäçè ïðåïà-
ðàòîì 6-ÁÀÏ ïëîùà ¿õ ëèñòê³â çá³ëüøóâàëàñü [24], ÿê ³ çà îáðîáêè
ÃÊ3 ðîñëèí öóêðîâî¿ òðîñòèíè [25]. Ïîä³áíèé ðåçóëüòàò ñïîñòåð³ãàëè
íà ðîñëèíàõ ïøåíèö³, îáðîáëåíèõ ïðåïàðàòàìè ²ÎÊ, 2-ÍÎÊ ³ ÃÊ3,
îäíàê ðåòàðäàíò ïàêëîáóòðàçîë çìåíøóâàâ ïëîùó ëèñòê³â [26]. Çìåí-
øåííÿ ïëîù³ ëèñòêîâî¿ ïîâåðõí³ ðîñëèí ð³ïàêó ñïîñòåð³ãàëîñÿ çà ä³¿
öüîãî æ ðåòàðäàíòó òà åòèëåíïðîäóöåíòó äåêñòðåëó [23]. ²íøèé òðèà-
çîëïîõ³äíèé ðåòàðäàíò óí³êîíàçîë çìåíøóâàâ ïëîùó ëèñòê³â ó ðîñ-
ëèí ñî¿ [21]. Ðàçîì ç òèì îí³ºâèé ðåòàðäàíò õëîðìåêâàòõëîðèä
çá³ëüøóâàâ ïëîùó ëèñòê³â ó ðîñëèí ñîíÿøíèêà [22], à ïàêëîáóòðà-
çîë — ó ðîñëèí áàòàòó [27].
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ÒÀÁËÈÖß 1. Âïëèâ ðåãóëÿòîð³â ðîñòó íà ìîðôîëîã³÷í³ ïîêàçíèêè ðîñëèí áàêëàæàí³â ñîðòó
Àëìàç ó ôàçó ïî÷àòêó ôîðìóâàííÿ ïëîä³â (n = 10, õ±SD)

Ïîêàçíèê Êîíòðîëü 1-ÍÎÊ ÃÊ3 6-ÁÀÏ 2-ÕÅÔÊ EW-250 ÑÑÑ-750

Ñèðà
ðå÷îâèíà, ã

ëèñòê³â 6,55±
±0,23

9,43±
±0,33*

7,11±
±0,29

11,22±
±0,44*

4,11±
±0,19

8,88±
±0,35*

7,67±
±0,27*

ñòåáåë 4,11±
±0,18

7,22±
±0,25*

6,99±
±0,22*

13,71±
±0,45*

2,44±
±0,11*

9,11±
±0,32*

4,98±
±0,22*

êîðåí³â 3,03±
±0,12

3,19±
±0,13

6,81±
±0,28*

9,67±
±0,32*

2,71±
±0,08

3,59±
±0,14*

5,32±
±0,19*

Ñóõà ðå÷îâè-
íà ö³ëî¿
ðîñëèíè, ã

3,02±
±0,11

4,69±
±0,19*

4,72±
±0,21*

8,91±
±0,35*

2,28±
±0,09*

5,27±
±0,21*

4,28±
±0,19*

*Òóò ³ â òàáë. 2—4: ð³çíèöÿ ç êîíòðîëåì äîñòîâ³ðíà çà ð ≤ 0,05.



Ìè âèÿâèëè, ùî ó ôàçó ïî÷àòêó ôîðìóâàííÿ ïëîä³â óñ³ ðåãóëÿ-
òîðè ðîñòó çá³ëüøóâàëè ïëîùó ëèñòê³â íà ðîñëèí³ ïîð³âíÿíî ç êîí-
òðîëüíèì âàð³àíòîì. Íàéá³ëüøîþ âîíà áóëà ï³ñëÿ îáðîáêè ïðåïàðà-
òàìè 6-ÁÀÏ òà EW-250 (â³äïîâ³äíî íà 28 ³ 38 %). Çà ä³¿ 2-ÕÅÔÊ òà
ÑÑÑ-750 öåé ïîêàçíèê çðîñòàâ â³äïîâ³äíî íà 13 ³ 22 %. Ñòèìóëÿòî-
ðè ðîñòó 1-ÍÎÊ, ÃÊ3 çá³ëüøóâàëè ïëîùó ëèñòê³â â³äïîâ³äíî íà 17 ³
19 % (ðèñ. 3).

Çì³íè ïëîù³ ëèñòêîâîãî àïàðàòó ïîçèòèâíî âïëèâàëè íà ³íø³
àíàòîìî-ìîðôîëîã³÷í³ ïîêàçíèêè ðîñëèí. Óñ³ ðåãóëÿòîðè ðîñòó, êð³ì
2-ÕÅÔÊ, çá³ëüøóâàëè ìàñó ñèðî¿ ðå÷îâèíè ñòåáåë ³ êîðåí³â. Ìàêñè-
ìàëüíî ïîêàçíèêè çðîñòàëè ï³ñëÿ çàñòîñóâàííÿ ÃÊ3 ³ ÑÑÑ-750 (äèâ.
òàáë. 1). 

Ðåãóëÿòîðè ðîñòó ç ð³çíèì ìåõàí³çìîì ä³¿ (êð³ì 2-ÕÅÔÊ)
çá³ëüøóâàëè ìàñó ñóõî¿ ðå÷îâèíè ö³ëî¿ ðîñëèíè (äèâ. òàáë. 1). Òàê,
çà ä³¿ 6-ÁÀÏ, EW-250 öåé ïîêàçíèê çðîñòàâ â³äïîâ³äíî ó 2,9 òà 1,7
ðàçà ïîð³âíÿíî ç êîíòðîëåì. Ñòèìóëÿòîðè 1-ÍÎÊ ³ ÃÊ3 çá³ëüøóâà-
ëè ìàñó ñóõî¿ ðå÷îâèíè ö³ëî¿ ðîñëèíè ïðèáëèçíî â 1,6 ðàçà, à ðå-
òàðäàíò ÑÑÑ-750 — â 1,4 ðàçà. Ï³ä âïëèâîì 2-ÕÅÔÊ ìàñà ñóõî¿ ðå-
÷îâèíè ðîñëèíè çìåíøóâàëàñÿ íà 25 %.

Çà ë³òåðàòóðíèìè äàíèìè, ìàñà ñóõî¿ ðå÷îâèíè çðîñòàëà ï³ñëÿ
îáðîáêè ÃÊ3 ó ðîñëèí ëüîíó îë³éíîãî [28], öóêðîâî¿ òðîñòèíè [25],
ïøåíèö³ [26]. Ìàñà ñóõî¿ ðå÷îâèíè ö³ëî¿ ðîñëèíè ïøåíèö³ çá³ëüøó-
âàëàñÿ òàêîæ çà ä³¿ ²ÎÊ ³ 2-ÍÎÊ. Ìàñè ñèðî¿ òà ñóõî¿ ðå÷îâèíè ó ðîñ-
ëèí ïàæèòíèö³ çá³ëüøóâàëè ðåòàðäàíòè ÐÐ333 ³ ÑÑÑ [17].

Êð³ì ïëîù³ ëèñòêîâî¿ ïîâåðõí³ ³íøèì âàæëèâèì ïîêàçíèêîì
ïîòóæíîñò³ ôîòîñèíòåòè÷íîãî àïàðàòó º âì³ñò ó ëèñòêàõ õëîðîô³ëó.
Ìè âèÿâèëè, ùî îáðîáêà ðîñëèí áàêëàæàí³â óñ³ìà àíòèã³áåðåë³íî-
âèìè ïðåïàðàòàìè äîñòîâ³ðíî çá³ëüøóâàëà âì³ñò ñóìè õëîðîô³ë³â ó
ëèñòêàõ ïîð³âíÿíî ç êîíòðîëüíèì âàð³àíòîì (ðèñ. 4). Íàïðèê³íö³
äîñë³äæåíîãî ïåð³îäó öåé ïîêàçíèê áóâ íàéâèùèì ï³ñëÿ çàñòîñó-

157

ÌÎÐÔÎÃÅÍÅÇ, ÔÎÒÎÑÈÍÒÅÇ ² ÏÐÎÄÓÊÒÈÂÍ²ÑÒÜ ÁÀÊËÀÆÀÍ²Â 

ISSN 2308-7099. Ô³ç³îëîã³ÿ ðîñëèí ³ ãåíåòèêà. 2020. Ò. 52. ¹ 2

Ðèñ. 3. Âïëèâ ðåãóëÿòîð³â ðîñòó íà ïëîùó ëèñòê³â ðîñëèí áàêëàæàí³â ñîðòó Àëìàç
(30.07.2018): 

1 — êîíòðîëü, 2 — 1-ÍÎÊ, 3 — ÃÊ3, 4 — 6-ÁÀÏ, 5 — 2 ÕÅÔÊ, 6 — EW-250, 7 — ÑÑÑ-750



âàííÿ EW-250 (âì³ñò õëîðîô³ëó çðîñòàâ íà 23 %). Çà ä³¿ 2-ÕÅÔÊ â³í ïå-
ðåâèùóâàâ êîíòðîëüíèé ð³âåíü íà 10 %, à ï³ñëÿ îáðîáêè ÑÑÑ-750 —
íà 19 %. 6-ÁÀÏ òàêîæ çá³ëüøóâàâ âì³ñò ñóìè õëîðîô³ë³â ó ëèñòêàõ
(íà 14 %). Ï³ñëÿ çàñòîñóâàííÿ 1-ÍÎÊ öåé ïîêàçíèê ìàâ ëèøå òåí-
äåíö³þ äî çðîñòàííÿ (íà 8 %), à çà âïëèâó ÃÊ3 âì³ñò õëîðîô³ëó çíè-
æóâàâñÿ (íà 9 %). 

Îïèñàí³ åôåêòè çá³ãàþòüñÿ ç ë³òåðàòóðíèìè äàíèìè ùîäî âïëè-
âó íà âì³ñò ôîòîñèíòåòè÷íèõ ï³ãìåíò³â ó ëèñòêàõ ïðè çàñòîñóâàíí³
ðåãóëÿòîð³â ðîñòó íà ³íøèõ êóëüòóðàõ. Òàê, çðîñòàííÿ âì³ñòó õëî-
ðîô³ë³â çà ä³¿ 6-ÁÀÏ çàô³êñîâàíî â ëèñòêàõ êóêóðóäçè [24], ïøåíèö³
[26] òà îã³ðêà [30]. Öèòîê³í³íîâ³ ñòèìóëÿòîðè ðîñòó åì³ñòèì Ñ ³ òðåï-
òîëåì çá³ëüøóâàëè âì³ñò õëîðîô³ë³â ó ëèñòêàõ ìàêó îë³éíîãî [19]. Ó
ðàç³ çàñòîñóâàííÿ àíòèã³áåðåë³íîâèõ ïðåïàðàò³â âì³ñò õëîðîô³ë³â ó
ëèñòêàõ òàêîæ ï³äâèùóâàâñÿ, çîêðåìà õëîðìåêâàòõëîðèä çá³ëüøóâàâ
âì³ñò ñóìè õëîðîô³ë³â ó ëèñòêàõ ñîíÿøíèêà [22], à òåáóêîíàçîë — ó
ëèñòêàõ òîìàò³â [9]. Ó òîé æå ÷àñ ï³ä âïëèâîì ÃÊ3 âì³ñò îñíîâíèõ ôî-
òîñèíòåòè÷íèõ ï³ãìåíò³â çìåíøóâàâñÿ.

Ìåçîñòðóêòóðíà îðãàí³çàö³ÿ ëèñòêà áàãàòî â ÷îìó âèçíà÷àº åôåê-
òèâí³ñòü ôîòîñèíòåòè÷íîãî àïàðàòó ðîñëèíè ³ òèì ñàìèì ³ñòîòíî
âïëèâàº íà ¿¿ ïðîäóêòèâí³ñòü. Îáðîáêà ðîñëèí ðåãóëÿòîðàìè ðîñòó
çäåá³ëüøîãî ñïðè÷èíþº çì³íè àíàòîì³÷íî¿ áóäîâè ëèñòê³â. Çîêðåìà,
ïîòîâùåííÿ ëèñòê³â çà ðàõóíîê àñèì³ëÿö³éíî¿ ïàðåíõ³ìè ñïîñòåð³ãà-
ëè çà ä³¿ ïàêëîáóòðàçîëó ó ðîñëèí êàðòîïë³ [8], öóêðîâîãî áóðÿêà [5],
ð³ïàêó [23]. Â çãàäàíèõ âèïàäêàõ ïðåïàðàòè çá³ëüøóâàëè é îá’ºì
êë³òèí ñòîâï÷àñòî¿ ïàðåíõ³ìè. Ó òîìàò³â ðåòàðäàíò òåáóêîíàçîë ³ ã³áå-
ðåëîâà êèñëîòà òàêîæ çá³ëüøóâàëè òîâùèíó õëîðåíõ³ìè é îá’ºì
êë³òèí ñòîâï÷àñòî¿ ïàðåíõ³ìè [9]. Ïîòîâùóâàëèñü ëèñòêè çà ðàõóíîê
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Ðèñ. 4. Âïëèâ ðåãóëÿòîð³â ðîñòó íà âì³ñò ñóìè õëîðîô³ë³â (a+b) ó ñèð³é ðå÷îâèí³
ëèñòê³â áàêëàæàí³â ñîðòó Àëìàç: 

1 — êîíòðîëü, 2 — 1-ÍÎÊ, 3 — ÃÊ3, 4 — 6-ÁÀÏ, 5 — 2 ÕÅÔÊ, 6 — EW-250, 7 — ÑÑÑ-750



ìåçîô³ëüíî¿ òêàíèíè é ó ðîñëèí êóêóðóäçè çà ä³¿ ñòèìóëÿòîðà ðîñòó
6-áåíçèëàäåí³íó [24]. Àíàëîã³÷í³ ðåçóëüòàòè çàô³êñîâàí³ ó ðîñëèí ìà-
êó îë³éíîãî ï³ñëÿ îáðîáêè åì³ñòèìîì Ñ òà òðåïòîëåìîì [19]. Ðàçîì ç
òèì ó ðîñëèí ñîíÿøíèêà òðåïòîëåì ïðàêòè÷íî íå çì³íþâàâ òîâùèíó
õëîðåíõ³ìè, à ðåòàðäàíò õëîðìåêâàòõëîðèä äîñòîâ³ðíî ¿¿ ïîòîâùóâàâ
ç îäíî÷àñíèì çá³ëüøåííÿì îá’ºìó êë³òèí ñòîâï÷àñòî¿ ïàðåíõ³ìè [16].

Ðåçóëüòàòè íàøèõ äîñë³äæåíü ñâ³ä÷àòü, ùî á³ëüø³ñòü ðåãóëÿòîð³â
ðîñòó ðîñëèí íåçàëåæíî â³ä ìåõàí³çìó ¿õ ä³¿ ïîòîâùóâàëè ëèñòêîâ³
ïëàñòèíêè ðîñëèí áàêëàæàí³â óíàñë³äîê ðîçðîñòàííÿ êë³òèí îñíîâíî¿
ôîòîñèíòåòè÷íî¿ òêàíèíè — õëîðåíõ³ìè (òàáë. 2). Íàéá³ëüøå
àñèì³ëÿö³éíà ïàðåíõ³ìà ïîòîâùóâàëàñÿ ïîð³âíÿíî ç êîíòðîëüíèì
âàð³àíòîì çà ä³¿ ÃÊ3 (íà 50 %), EW-250 (íà 21 %) òà 6-ÁÀÏ (íà 18 %).
²ñòîòíå ïîòîâùåííÿ õëîðåíõ³ìè â³äáóâàëîñÿ òàêîæ ï³ä âïëèâîì 1-ÍÎÊ
(íà 13 %), ÑÑÑ-750 (íà 11 %). Ï³ñëÿ îáðîáêè 2-ÕÅÔÊ öåé ïîêàçíèê
ïðàêòè÷íî íå çì³íþâàâñÿ ïîð³âíÿíî ç êîíòðîëüíèì. Çà ä³¿ ÃÊ3 çðîñ-
òàëè òàêîæ òîâùèíè âåðõíüîãî ³ íèæíüîãî åï³äåðì³ñó. Îáðîáêà ³íøè-
ìè ïðåïàðàòàìè çìåíøóâàëà àáî äîñòîâ³ðíî íå çì³íþâàëà òîâùèíó
îáîõ åï³äåðì³ñ³â ëèñòê³â áàêëàæàí³â. 

Ñòèìóëÿòîðè ðîñòó ÃÊ3, 6-ÁÀÏ òà ðåòàðäàíòè EW-250, ÑÑÑ-750
çá³ëüøóâàëè îá’ºì êë³òèí ñòîâï÷àñòî¿ ïàðåíõ³ìè â³äïîâ³äíî íà 22 ³ 16
òà 26 ³ 27 %. ²íø³ ïðåïàðàòè çìåíøóâàëè àáî ïðàêòè÷íî íå çì³íþâà-
ëè öåé ïîêàçíèê. Ðîçì³ðè êë³òèí ãóá÷àñòî¿ ïàðåíõ³ìè ìàëè òåí-
äåíö³þ äî çðîñòàííÿ ëèøå ï³ñëÿ çàñòîñóâàííÿ 6-ÁÀÏ. Çà ä³¿ ³íøèõ
ïðåïàðàò³â âîíè ïðàêòè÷íî íå çì³íþâàëèñÿ.

Ìè âñòàíîâèëè, ùî ñòèìóëÿòîðè ðîñòó 1-ÍÎÊ, ÃÊ3 ïðàêòè÷íî
íå çì³íþâàëè ê³ëüê³ñòü êë³òèí åï³äåðì³ñó íà îäèíèöþ ïëîù³
àáàêñ³àëüíî¿ ïîâåðõí³ ëèñòêà ³ çìåíøóâàëè ê³ëüê³ñòü ïðîäèõ³â, à 6-ÁÀÏ
òà ³íã³á³òîðè ã³áåðåë³íó äîñòîâ³ðíî çá³ëüøóâàëè ÿê ê³ëüê³ñòü êë³òèí
åï³äåðì³ñó, òàê ³ ê³ëüê³ñòü ïðîäèõ³â. Óñ³ ðåãóëÿòîðè ðîñòó, êð³ì 1-ÍÎÊ,
äîñòîâ³ðíî çá³ëüøóâàëè ïëîùó ïðîäèõ³â. Çà ä³¿ ðåòàðäàíòó ÑÑÑ-750
ê³ëüê³ñòü ïðîäèõ³â äîñòîâ³ðíî çìåíøóâàëàñÿ, àëå ¿õ ïëîùà çðîñòàëà.
Ïðè öüîìó ñóìàðíà ïëîùà ïðîäèõîâî¿ ïîâåðõí³ çá³ëüøóâàëàñÿ çà ä³¿
öèòîê³í³íîâîãî ñòèìóëÿòîðà 6-ÁÀÏ, åòèëåíïðîäóöåíòà 2-ÕÅÔÊ òà
òðèàçîëïîõ³äíîãî ðåòàðäàíòó EW-250.

Â³äîìî, ùî ïðîäóêòèâí³ñòü ðîñëèí çàëåæèòü íå ò³ëüêè â³ä îñîá-
ëèâîñòåé áóäîâè ôîòîñèíòåòè÷íîãî àïàðàòó, à é º ñóêóïíèì âèÿâîì
ö³ëî¿ íèçêè ô³ç³îëîã³÷íèõ ïðîöåñ³â, ñåðåä ÿêèõ âàæëèâèì º ñï³ââ³äíî-
øåííÿ äèõàííÿ ³ ôîòîñèíòåçó â îíòîãåíåç³ îêðåìèõ îðãàí³â ³ ðîñëè-
íè â ö³ëîìó [31, 32].

Îòðèìàí³ íàìè ðåçóëüòàòè âèì³ðþâàíü ³íòåíñèâíîñò³ ãàçî-
îáì³íó ëèñòê³â áàêëàæàí³â çà îáðîáêè ðåãóëÿòîðàìè ðîñòó ñâ³ä÷àòü, ùî
íàïðèê³íö³ ôàçè öâ³ò³ííÿ ëèøå ÑÑÑ-750 äîñòîâ³ðíî çá³ëüøóâàâ
³íòåíñèâí³ñòü ôîòîñèíòåçó (òàáë. 3). Ðàçîì ç òèì ó ôàçó ïî÷àòêó ôîð-
ìóâàííÿ ïëîä³â ñòèìóëÿòîðè ðîñòó 1-ÍÎÊ, 6-ÁÀÏ òà âñ³ ³íã³á³òîðè
ã³áåðåë³íó ïîñèëþâàëè ïðîöåñ ôîòîñèíòåçó â ðîçðàõóíêó íà îäèíèöþ
ïëîù³ ëèñòêîâî¿ ïîâåðõí³. Íàéá³ëüøå ï³äâèùóâàëè ³íòåíñèâí³ñòü ôî-
òîñèíòåçó ïðåïàðàòè 6-ÁÀÏ (ó 2,4 ðàçà) òà EW-250 (ó 2,1 ðàçà). Ìåíø
³ñòîòíèì áóëî çðîñòàííÿ öüîãî ïîêàçíèêà ï³ñëÿ îáðîáêè 1-ÍÎÊ (íà
41 %) ³ 2-ÕÅÔÊ (íà 56 %), ñïîñòåð³ãàëè ëèøå òåíäåíö³þ äî éîãî
ï³äâèùåííÿ ï³ñëÿ çàñòîñóâàííÿ ÑÑÑ-750 (íà 12 %).
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Ïðàêòè÷íî âñ³ ðåãóëÿòîðè
ðîñòó îäíî÷àñíî ç ³íòåí-
ñèô³êàö³ºþ ôîòîñèíòåòè÷íèõ
ïðîöåñ³â ïîñèëþâàëè ôîòîäè-
õàííÿ (äèâ. òàáë. 3). Ç îäíîãî
áîêó, öå ìîæíà ïîÿñíèòè òèì,
ùî ôîòîñèíòåòè÷íà àñèì³ëÿö³ÿ
ÑÎ2 ³ ôîòîäèõàííÿ º âèÿâîì
â³äïîâ³äíî êàðáîêñèëàçíî¿ òà
îêñèãåíàçíî¿ àêòèâíîñò³ îäíîãî
é òîãî ñàìîãî ôåðìåíòó —
ÐÁÔÊ/Î. Â³äîìî, ùî ñï³ââ³äíî-
øåííÿ ì³æ öèìè àêòèâíîñòÿìè
äîñèòü ñòàë³ ³ ìîæóòü çì³íþâà-
òèñÿ ëèøå çà çíà÷íèõ â³äõèëåíü
çîâí³øí³õ àáî âíóòð³øí³õ ÷èí-
íèê³â â³ä îïòèìàëüíèõ çíà÷åíü
[33], íàïðèêëàä, çà ê³ëüêàðàçî-
âîãî çá³ëüøåííÿ àáî çìåíøåííÿ
êîíöåíòðàö³¿ ÑÎ2 ÷è çà óìîâ
æîðñòêî¿ ïîñóõè, êîëè ïðîöåñ
ôîòîñèíòåçó ãàëüìóºòüñÿ âíàñ-
ë³äîê çàêðèòòÿ ïðîäèõ³â [31, 33].
Ç ³íøîãî áîêó, âèêëàäåí³ âèùå
ðåçóëüòàòè ñâ³ä÷àòü, ùî îáðîáêà
ðîñëèí áàêëàæàí³â ðåãóëÿòîðà-
ìè ðîñòó çäåá³ëüøîãî ñïðèÿëà
ï³äâèùåííþ ïîòóæíîñò³ ôîòî-
ñèíòåòè÷íîãî àïàðàòó íà òêà-
íèííîìó é îðãàííîìó ð³âíÿõ, à
òàêîæ ö³ëî¿ ðîñëèíè, ùî áåç-
ñóìí³âíî ìàëî á çá³ëüøèòè ¿¿ çà-
áåçïå÷åí³ñòü àñèì³ëÿòàìè, íà-
ñàìïåðåä âóãëåâîäàìè, ÿê³,
âëàñíå, º ãîëîâíèì ñóáñòðàòîì
äèõàëüíèõ ïðîöåñ³â. Öå íåïðÿìî
ï³äòâåðäæóºòüñÿ äîñòîâ³ðíèì
ïîñèëåííÿì ³íòåíñèâíîñò³ òåì-
íîâîãî äèõàííÿ çà îáðîáêè ðîñ-
ëèí ðåãóëÿòîðàìè ðîñòó ïðîòÿ-
ãîì îáîõ äîñë³äæåíèõ ôàç
ðîçâèòêó (äèâ. òàáë. 3).

²íòåíñèâí³ñòü òðàíñï³ðàö³¿
íà ïî÷àòêó ôàçè ôîðìóâàííÿ
ïëîä³â áóëà á³ëüøîþ ïîð³âíÿíî ç
êîíòðîëüíèìè ïîêàçíèêàìè ó
ðîñëèí, îáðîáëåíèõ 6-ÁÀÏ (íà
35 %) òà EW-250 (íà 45 %) (äèâ.
òàáë. 3). Çà ä³¿ ³íøèõ ïðåïàðàò³â
âîíà âèÿâëÿëà òåíäåíö³þ äî çíè-
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æåííÿ (1-ÍÎÊ, ÑÑÑ-750 2-ÕÅÔÊ) àáî
äîñòîâ³ðíî çíèæóâàëàñÿ (ÃÊ3).

Ñë³ä çàçíà÷èòè, ùî ñòèìóëÿö³ÿ
³íòåíñèâíîñò³ ôîòîñèíòåçó ïðåïàðàòàìè
àóêñèíîâî¿ é, îñîáëèâî, öèòîê³í³íîâî¿
ïðèðîäè [34] º äîñèòü î÷³êóâàíèì åôåê-
òîì, äîáðå â³äîìèì ³ç ë³òåðàòóðè òà
ñïåö³àëüíèõ êîìåíòàð³â íå ïîòðåáóº.
Ùîäî çíèæåííÿ ³íòåíñèâíîñò³ ôîòîñèí-
òåçó â ðîñëèí, îáðîáëåíèõ ÃÊ3, òî öåé
ïðåïàðàò áóâ ºäèíèì, çà ä³¿ ÿêîãî â íà-
øèõ äîñë³äàõ âì³ñò õëîðîô³ëó â ëèñòêîâ³é
òêàíèí³ çìåíøóâàâñÿ ïîð³âíÿíî ç êîíòðî-
ëåì (äèâ. ðèñ. 4). Ëîã³÷íî ïðèïóñòèòè, ùî
íàäì³ðíå çá³ëüøåííÿ îá’ºìó êë³òèí
ñòîâï÷àñòî¿ ïàðåíõ³ìè ï³ä âïëèâîì öüîãî
ïðåïàðàòó (äèâ. òàáë. 2) íå ñóïðîâîäæó-
âàëîñü â³äïîâ³äíèì çðîñòàííÿì ê³ëüêîñò³
õëîðîïëàñò³â ó íèõ, ùî é ïðèçâåëî äî
«ðîçáàâëÿííÿ» ê³ëüêîñò³ õëîðîô³ëó â ðîç-
ðàõóíêó íà îäèíèöþ ìàñè ëèñòêà. Òîâ-
ùèíà õëîðåíõ³ìè â öüîìó âàð³àíò³ òàêîæ
áóëà ³ñòîòíî âèùîþ íå ò³ëüêè ïîð³âíÿíî
ç êîíòðîëåì, à é ç ³íøèìè âàð³àíòàìè
äîñë³äó. Öå ìîãëî çìåíøèòè ïðîíèêíåí-
íÿ ñâ³òëà äî íèæí³õ øàð³â ìåçîô³ëó, ùî,
ç óðàõóâàííÿì çíèæåíîãî âì³ñòó õëî-
ðîô³ëó, íåãàòèâíî ïîçíà÷èëîñÿ íà ³íòåí-
ñèâíîñò³ ôîòîñèíòåçó. Âîäíî÷àñ îáðîáêà
ðîñëèí ðåòàðäàíòàìè, ÿê ïðàâèëî, ïðè-
âîäèëà, äî ï³äâèùåííÿ âì³ñòó õëîðîô³ëó
(äèâ. ðèñ. 4), ùî ðàçîì ³ç â³äïîâ³äíèìè
çì³íàìè ìåçîñòðóêòóðè ëèñòêà ñïðèÿëî
çðîñòàííþ ³íòåíñèâíîñò³ ôîòîñèíòåçó.

Àíàë³çîì åëåìåíò³â ãîñïîäàðñüêî¿
ïðîäóêòèâíîñò³ ðîñëèí áàêëàæàí³â âèÿâ-
ëåíî, ùî âñ³ ñòèìóëÿòîðè ðîñòó çá³ëüøóâà-
ëè ê³ëüê³ñòü ïëîä³â íà ðîñëèí³ ïîð³âíÿíî ç
êîíòðîëåì, îñîáëèâî 6-ÁÀÏ (íà 37 %)
(òàáë. 4). Ñåðåä âàð³àíò³â ç îáðîáêîþ ðå-
òàðäàíòàìè íàéë³ïøèì çà öèì ïîêàçíè-
êîì áóëî çàñòîñóâàííÿ EW-250 (çá³ëü-
øåííÿ íà 46 %). Ó âàð³àíò³ ç îáðîáêîþ
ÑÑÑ-750 ï³äâèùåííÿ áóëî íåäîñòî-
â³ðíèì, à â ðàç³ çàñòîñóâàííÿ 2-ÕÅÔÊ
íàâ³òü ñïîñòåð³ãàëàñü òåíäåíö³ÿ äî çìåí-
øåííÿ ê³ëüêîñò³ ïëîä³â.

Óñ³ ðåãóëÿòîðè ðîñòó, îêð³ì 2-ÕÅÔÊ,
çá³ëüøóâàëè ä³àìåòð ïëîä³â áàêëàæàí³â òà
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¿õ äîâæèíó, â³äïîâ³äíî çðîñòàëà ñåðåäíÿ ìàñà îäíîãî ïëîäó. Íàéâèù³
ïîêàçíèêè ñåðåäíüî¿ ìàñè ïëîä³â çàô³êñîâàíî ï³ñëÿ çàñòîñóâàííÿ
EW-250 ³ 6-ÁÀÏ, äå ¿õ çðîñòàííÿ ïîð³âíÿíî ç êîíòðîëåì ñòàíîâèëî
â³äïîâ³äíî 27 ³ 21 %. Ï³ñëÿ îáðîáêè ðîñëèí 2-ÕÅÔÊ ìàñà ïëîä³â
íå³ñòîòíî çíèçèëàñü (íà 6 %). Ó ðåçóëüòàò³ íàéá³ëüøó ãîñïîäàðñüêó
ïðîäóêòèâí³ñòü ðîñëèí áàêëàæàí³â áóëî îòðèìàíî ó âàð³àíòàõ ç îá-
ðîáêîþ EW-250 (ïåðåâèùåííÿ êîíòðîëüíîãî ïîêàçíèêà íà 85 %) ³
6-ÁÀÏ (íà 65 %). Ëèøå çà ä³¿ 2-ÕÅÔÊ ïðîäóêòèâí³ñòü áàêëàæàí³â
ïðàêòè÷íî íå çì³íèëàñÿ.

Ö³êàâî, ùî ïðèð³ñò ïðîäóêòèâíîñò³ ðîñëèí îòðèìàëè ÿê ïðè çà-
ñòîñóâàíí³ ñòèìóëÿòîðà ðîñòó, òàê ³ ðåòàðäàíòó. Öå ïîÿñíþºòüñÿ
ôóíêö³îíóâàííÿì ó ðîñëèííîìó îðãàí³çì³ øèðîêî¿ ñ³òêè ðåãóëÿòîð-
íèõ ³ ñèãíàëüíèõ ìåõàí³çì³â, âïëèâ íà îêðåì³ ëàíêè ÿêî¿ ìîæå ïðè-
çâîäèòè äî ïîä³áíèõ ðåçóëüòàò³â. Ó ðàç³ çàñòîñóâàííÿ ñòèìóëÿòîðà
ðîñòó öèòîê³í³íîâî¿ ïðèðîäè — öå ñòèìóëÿö³ÿ ïîä³ëó êë³òèí, ³íòåí-
ñèô³êàö³ÿ ôîòîñèíòåçó, çàòðèìàííÿ ñòàð³ííÿ, ùî ï³äâèùóº çàáåçïå-
÷åí³ñòü ðîñëèí àñèì³ëÿòàìè, çá³ëüøóº ¿õ ìàñó, ³ çà óìîâè ñòàëîãî
Êãîñï ïðèâîäèòü äî çá³ëüøåííÿ ìàñè ïëîä³â. Ó ðàç³ çàñòîñóâàííÿ ðå-
òàðäàíòó îáìåæóºòüñÿ ð³ñò âåãåòàòèâíèõ ÷àñòèí ðîñëèíè, ïðîòå
ïîë³ïøóºòüñÿ ìåçîñòðóêòóðà ëèñòê³â ³ çðîñòàº âì³ñò ó íèõ õëî-
ðîô³ëó, ùî ñïðèÿº ³íòåíñèô³êàö³¿ àñèì³ëÿö³¿ ÑÎ2 îäèíèöåþ ïëîù³
ëèñòêîâî¿ ïîâåðõí³. Â ðåçóëüòàò³ òàêîæ ï³äâèùóºòüñÿ çàáåçïå÷åí³ñòü
ðîñëèíè àñèì³ëÿòàìè, ÿê³ çà óìîâ îáìåæåííÿ ðîñòó âåãåòàòèâíèõ
÷àñòèí ïåðåðîçïîä³ëÿþòüñÿ â äîíîðíî-àêöåïòîðí³é ñèñòåì³ ðîñëèíè
íà êîðèñòü ïëîä³â. ²ç ïîãëÿäó ô³ç³îëîã³¿ öåé øëÿõ âèäàºòüñÿ á³ëüø
ðàö³îíàëüíèì. 

Â³äñóòí³ñòü ïîçèòèâíîãî ðåçóëüòàòó â³ä îáðîáêè åòèëåíïðîäó-
öåíòîì ìîæíà ïîÿñíèòè ïðèøâèäøåííÿì ñòàð³ííÿ ðîñëèíè çà öèõ
óìîâ, ùî í³âåëþâàëî éîãî åôåêò ÿê ðåòàðäàíòó, îñê³ëüêè ñêîðîòèëî
òðèâàë³ñòü ôóíêö³îíóâàííÿ ôîòîñèíòåòè÷íîãî àïàðàòó òà íàëèâàííÿ
ïëîä³â.

Îòæå, çàñòîñóâàííÿ ðåãóëÿòîð³â ðîñòó ç ð³çíèì ìåõàí³çìîì ä³¿ íà
ðîñëèíàõ áàêëàæàíà â óìîâàõ ´ðóíòîâî¿ êóëüòóðè çì³íþâàëî
øâèäê³ñòü ðîñòîâèõ ïðîöåñ³â, âïëèâàëî íà áóäîâó ëèñòê³â, ñïðè÷èíþ-
âàëî çì³íè â äîíîðíî-àêöåïòîðí³é ñèñòåì³ ðîñëèí ³ ôóíêö³îíóâàíí³
ôîòîñèíòåòè÷íîãî àïàðàòó. Çäåá³ëüøîãî (êð³ì çàñòîñóâàííÿ åòèëåí-
ïðîäóöåíòó) öå ñïðèÿëî ï³äâèùåííþ ïðîäóêòèâíîñò³ êóëüòóðè. Íàé-
åôåêòèâí³øèìè âèÿâèëèñÿ òðèàçîëïîõ³äíèé ðåòàðäàíò òåáóêîíàçîë ³
öèòîê³í³íîâèé ñòèìóëÿòîð ðîñòó 6-ÁÀÏ.

ÖÈÒÎÂÀÍÀ Ë²ÒÅÐÀÒÓÐÀ

1. Ìîðãóí Â.Â., ßâîðñüêà Â.Ê., Äðàãîâîç ².Â. Ïðîáëåìà ðåãóëÿòîð³â ðîñòó ó ñâ³ò³ òà
¿¿ âèð³øåííÿ â Óêðà¿í³. Ôèçèîëîãèÿ è áèîõèìèÿ êóëüò. ðàñòåíèé. 2002. 34, ¹ 5.
Ñ. 371—375.

2. Ãðèöàºíêî Ç.Ì., Ïîíîìàðåíêî Ñ.Ï., Êàðïåíêî Â.Ï., Ëåîíòþê ².Á. Á³îëîã³÷íî àê-
òèâí³ ðå÷îâèíè â ðîñëèííèöòâ³. Êè¿â: ÇÀÒ «Í³÷ëàâà», 2008. 352 ñ.

3. Êóð’ÿòà Â.Ã. Ðåòàðäàíòè — ìîäèô³êàòîðè ãîðìîíàëüíîãî ñòàòóñó ðîñëèí. Ô³ç³î-
ëîã³ÿ ðîñëèí: ïðîáëåìè òà ïåðñïåêòèâè ðîçâèòêó. Ò. 1. Êè¿â: Ëîãîñ, 2009. 
Ñ. 565—589.

163

ÌÎÐÔÎÃÅÍÅÇ, ÔÎÒÎÑÈÍÒÅÇ ² ÏÐÎÄÓÊÒÈÂÍ²ÑÒÜ ÁÀÊËÀÆÀÍ²Â 

ISSN 2308-7099. Ô³ç³îëîã³ÿ ðîñëèí ³ ãåíåòèêà. 2020. Ò. 52. ¹ 2



4. Êèðèçèé Ä.À. Ôîòîñèíòåç è ðîñò ðàñòåíèé â àñïåêòå äîíîðíî-àêöåïòîðíûõ îòíî-
øåíèé. Êèåâ: Ëîãîñ, 2004. 191 ñ.

5. Êóð’ÿòà Â.Ã., Øåâ÷óê Î.À., Ê³ð³ç³é Ä.À., Ãóëÿºâ Á.². Ñòðóêòóðíî-ôóíêö³îíàëüíà
îðãàí³çàö³ÿ ëèñòêà öóêðîâîãî áóðÿêà çà ä³¿ ðåòàðäàíò³â. Ôèçèîëîãèÿ è áèîõèìèÿ
êóëüò. ðàñòåíèé. 2002. 34, ¹ 1. Ñ. 11—16.

6. Êóð’ÿòà ².Â., Ê³ð³ç³é Ä.À. Ðåãóëÿö³ÿ äîíîðíî-àêöåïòîðíèõ â³äíîñèí ó ñèñòåì³ äå-
ïî àñèì³ëÿò³â–ð³ñò ó ïðîðîñòê³â ãàðáóçà ï³ä âïëèâîì ã³áåðåë³íó ³ õëîðìåêâàòõëî-
ðèäó çà óìîâ ñêîòî- ³ ôîòîìîðôîãåíåçó. Ôèçèîëîãèÿ è áèîõèìèÿ êóëüò. ðàñòåíèé.
2008. 40, ¹ 5. Ñ. 448–456.

7. Poprotska I.V., Kuryata V.G., Polyvanyi S.V., Golunova L.A., Prysedsky Y.G.. Effect of
gibberellin and retardants on the germination of seeds with different types of reserve sub-
stances under the conditions of skoto- and photomorphogenesis. Biologija. 2019. 65,
¹ 4. Ñ. 296—307.

8. Òêà÷óê Î.Î. Âïëèâ ïàêëîáóòðàçîëó íà àíàòîìî-ìîðôîëîã³÷í³ ïîêàçíèêè ðîñëèí
êàðòîïë³. Íàóê. â³ñíèê Ñõ³äíîºâðîïåéñüêîãî íàö. óí-òó ³ìåí³ Ëåñ³ Óêðà¿íêè. 2015.
¹ 2. Ñ. 47—50.

9. Ðîãà÷ Â.Â., Êðàâåöü Î.Î., Áóéíà Î.²., Êóð’ÿòà Â.Ã. Äèíàì³êà íàêîïè÷åííÿ ³ ïåðå-
ðîçïîä³ëó ð³çíèõ ôîðì âóãëåâîä³â òà àçîòó â îðãàíàõ ðîñëèí òîìàò³â çà ä³¿ ðåòàð-
äàíò³â. Regulatory Mechanisms in Biosystems. 2018. 9 (2). C. 293—299.

10. Äîñïåõîâ Á.À. Ìåòîäèêà ïîëåâîãî îïûòà. Ìîñêâà: Àãðîïðîìèçäàò, 1985. 351 ñ. 
11. Êàçàêîâ ª.Î. Ìåòîäîëîã³÷í³ îñíîâè ïîñòàíîâêè åêñïåðèìåíòó ç ô³ç³îëîã³¿ ðîñëèí.

Êè¿â: Ô³òîñîö³îöåíòð, 2000. 272 ñ.
12. Ìîêðîíîñîâ À.Ò., Áîðçåíêîâà Ð.À. Ìåòîäèêà êîëè÷åñòâåííîé îöåíêè ñòðóêòóðû è

ôóíêöèîíàëüíîé àêòèâíîñòè ôîòîñèíòåçèðóþùèõ òêàíåé è îðãàíîâ. Òðóäû ïî ïðè-
êëàäíîé áîòàíèêå, ãåíåòèêå è ñåëåêöèè. 1978. 61, ¹ 3. Ñ. 119—131.

13. Êóðüÿòà Â.Ã. Äåéñòâèå ðåòàðäàíòîâ íà ìåçîñòðóêòóðó ëèñòüåâ ìàëèíû. Ôèçèîëîãèÿ
è áèîõèìèÿ êóëüò. ðàñòåíèé. 1998. 30, ¹ 2. Ñ. 144—149.

14. Ãàâðèëåíêî Â.Ô., Ëàäûãèíà Ì.Å., Õàíäîáèíà Ì.Í. Áîëüøîé ïðàêòèêóì ïî ôèçè-
îëîãèè ðàñòåíèé. Ìîñêâà: Âûñø. øê., 1975. 392 ñ.

15. Ôîòîñèíòåç è áèîïðîäóêòèâíîñòü: ìåòîäû îïðåäåëåíèÿ: Ìîêðîíîñîâ À.Ò., Êîâà-
ëåâ À.Ã. (ðåä). Ìîñêâà: Àãðîïðîìèçäàò, 1989. 460 ñ.

16. Ðîãà÷ Ò.². Âïëèâ ñóì³ø³ õëîðìåêâàòõëîðèäó ³ òðåïòîëåìó íà ìîðôîãåíåç òà ïðî-
äóêòèâí³ñòü ñîíÿøíèêó. Çá³ðíèê íàóêîâèõ ïðàöü ÂÍÀÓ. Ñåð. Ñ³ëüñüêîãîñïîäàðñüê³
íàóêè. 2012. Âèï. 1 (57). Ñ. 121—127.

17. Kasem M.M., Abd El-Baset Ì.Ì. Studding the Influence of Some Growth Retardants
as a Chemical Mower on Ryegrass (Lolium perenne L.). J. of Plant Sci. 2015. 3 (5).
P. 255—258. https://doi.org/10.11648/j.jps.20150305.12

18. Sugiura D., Sawakami K., Kojim M., Sakakibara H., Terashima I., Tateno M. Roles of
gibberellins and cytokinins in regulation of morphological and physiological traits in
Polygonum cuspidatum responding to light and nitrogen availabilities. Functional Plant
Biol. 2015. 42 (4). P. 397—409. https://doi.org/10.1071/FP14212

19. Ïîëèâàíèé Ñ.Â. Àíàòîìî-ìîðôîëîã³÷í³ îñîáëèâîñò³ áóäîâè ëèñòêîâîãî àïàðàòó
ðîñëèí ìàêó îë³éíîãî çà ä³¿ ñòèìóëÿòîð³â ðîñòó. Íàóêîâ³ çàïèñêè Òåðíîï³ëüñüêî-
ãî íàö. ïåäàãîã. óí-òó ³ìåí³ Â. Ãíàòþêà. Ñåð. Á³îëîã³ÿ. 2018. ¹ 3—4. Ñ. 21—27.

20. Õîäàí³öüêà Î.Î., Êóð’ÿòà Â.Ã. Âïëèâ òðåïòîëåìó íà íàñ³ííºâó ïðîäóêòèâí³ñòü ³
ÿê³ñí³ õàðàêòåðèñòèêè ëüîíó îë³éíîãî. Êîðìè ³ êîðìîâèðîáíèöòâî. 2011. 70. Ñ. 54—
59.

21. Yan Y., Wan Y., Liu W., Wang X., Yong T., Yang W. Influence of seed treatment with
uniconazole powder on soybean growth, photosynthesis, dry matter accumulation after
flowering and yield in relay strip intercropping system. Plant Production Sci. 2015. 18 (3).
P. 295—301. https://doi.org/10.1626/pps.18.295

22. Ðîãà÷ Ò.². Ô³ç³îëîã³÷í³ îñíîâè ðåãóëÿö³¿ ìîðôîãåíåçó òà ïðîäóêòèâíîñò³ ñîíÿøíè-
êó çà äîïîìîãîþ õëîðìåêâàòõëîðèäó ³ òðåïòîëåìó: Àâòîðåô. äèñ.... êàíä. ñ.-ã. íà-
óê. Óìàíñüêèé ïåäàãîã³÷íèé óí³âåðñèòåò. Óìàíü, 2011. 22 ñ.

23. Ðîãà÷ Â.Â. Âïëèâ ðåòàðäàíò³â íà ìîðôîãåíåç, ïðîäóêòèâí³ñòü ³ ñêëàä âèùèõ æèð-
íèõ êèñëîò îë³¿ ð³ïàêó îçèìîãî: Àâòîðåô. äèñ.... êàíä. á³îë. íàóê. ²ÔÐÃ ÍÀÍ Óê-
ðà¿íè. Êè¿â, 2009. 20 ñ.

24. Ren B., Zhang J., Dong S., Liu P., Zhao B. Regulations of 6-benzyladenine (6-BA)
on leaf ultrastructure and photosynthetic characteristics of waterlogged summer maize.

164

Â.Â. ÐÎÃÀ×, Ä.À. Ê²Ð²Ç²É, Î.Î. ÑÒÀÑÈÊ, Ò.². ÐÎÃÀ×

ISSN 2308-7099. Fiziol. rast. genet. 2020. Ò. 52. ¹ 2 



J. of Plant Growth Regul. 2017. 36 (3). P. 743—754. https://doi.org/10.1007/s00344-
017-9677-7

25. Rai R.K., Tripathi N., Gautam D., Singh P. Exogenous application of ethrel and gib-
berellic acid stimulates physiological growth of late planted sugarcane with short growth
period in sub-tropical India. J. of Plant Growth Regul. 2017. 36 (2). P. 472—486.
https://doi.org/10.1007/s00344-016-9655-5

26. Zhao H., Cao H., Ming-Zhen P., Sun Y., Liu T. The role of plant growth regulators
in a plant aphid parasitoid tritrophic system. J. of Plant Growth Regul. 2017. 36 (4).
P. 868–876. https://doi.org/10.1007/s00344-017-9689-3

27. Yooyongwech S., Samphumphuang T., Tisarum R., Theerawitaya C., Chaum S. Water-
deficit tolerance in sweet potato (Ipomoea batatas (L.) Lam.) by foliar application of
paclobutrazol: role of soluble sugar and free proline. Frontiers in Plant Sci. 2017. 8, 1400 ð.
https://doi.org/10.3389/fpls.2017.01400

28. Mohammad N.K., Mohammad F. Effect of GA3, N and P ameliorate growth, seed and
fibre yield by enhancing photosynthetic capacity and carbonic anhydrase activity of lin-
seed. Integrative Agriculture. 2013. 12 (7). P. 1183—1194. https://doi.org/10.1016/S2095-
3119(13)60443-8

29. Luo Y., Yang D., Yin Y., Cui Z., Li Y., Chen J., Zheng M., Wang Y., Pang D., Li Y.,
Wang Z. Effects of exogenous 6-BA and nitrogen fertilizers with varied rates on func-
tion and fluorescence characteristics of wheat leaves post anthesis. Scientia
Agriculturalura Sinica. 2016. 49 (6). P. 1060—1083. https://doi.org/10.3864/
j.issn.0578-1752.2016.06.004

30. Xiaotao D., Yuping J., Hong W., Haijun J., Hongmei Z., Chunhong C., Jizhu Y. Effects
of cytokinin on photosynthetic gas exchange, chlorophyll fluorescence parameters,
antioxidative system and carbohydrate accumulation in cucumber (Cucumis sativus L.)
under low light. Acta Physiologiae Plantarum. 2013. 35 (5). P. 1427–1438.
https://doi.org/10.1007/s11738-012-1182-9

31. Êèðèçèé Ä.À., Ñòàñèê Î.Î., Ïðÿäêèíà Ã.À., Øàä÷èíà Ò.Ì. Ôîòîñèíòåç. Ò. 2. Àñ-
ñèìèëÿöèÿ ÑÎ2 è ìåõàíèçìû åå ðåãóëÿöèè. Êèåâ: Ëîãîñ, 2014. 480 ñ.

32. Ñòàñèê Î.Î., Êèðèçèé Ä.À., Ïðÿäêèíà Ã.À. Ôîòîñèíòåç è ïðîäóêòèâíîñòü ñåëü-
ñêîõîçÿéñòâåííûõ ðàñòåíèé. Ôèçèîëîãèÿ ðàñòåíèé è ãåíåòèêà. 2016. 48, ¹ 3. 
Ñ. 232–251.

33. Ñòàñèê Î.Î. Ôîòîäûõàíèå: ìåòàáîëèçì è ôèçèîëîãè÷åñêàÿ ðîëü. Ñîâðåìåííûå ïðî-
áëåìû ôîòîñèíòåçà. Ò. 2, Ìîñêâà—Èæåâñê: Èí-ò êîìïüþòåðíûõ èññëåäîâàíèé,
2014. Ñ. 505—535.

34. Âåäåíè÷îâà Í.Ï., Êîñàê³âñüêà ².Â. Öèòîê³í³íè â îíòîãåíåç³ ³ àäàïòàö³¿ çëàê³â.
Ô³ç³îëîã³ÿ ðîñëèí ³ ãåíåòèêà. 2020. 52, ¹ 1. Ñ. 3—30.

Îòðèìàíî 10.02.2020

REFERENCES

1. Morgun, V.V., Yavorska, V.K. & Dragovoz, I.V. (2002). The problem of growth regula-
tors in the world and its solution in Ukraine. Fiziologia i biokhimiya kult. rastenij, 34,
No. 5, pp. 371-375 [in Ukrainian].

2. Gritsaenko, Z.M., Ponomarenko, S.P., Karpenko, V.P. & Leontyuk, I.B. (2008).
Biologically active substances in crop production. Kyiv: Nichlava [in Ukrainian].

3. Kuryata, V.G. (2009). Retardants are modifiers of the hormonal status of plants. In
Fiziolohiya roslyn: problemy ta perspektyvy rozvytku, 1, pp. 565-589. Kyiv: Logos [in
Ukrainian].

4. Kiriziy, D.A. (2004). Photosynthesis and plant growth in the aspect of source-sink rela-
tionships. Kyiv: Logos [in Russian].

5. Kuryata, V.G., Shevchuk, O.A., Kiriziy, D.A. & Gulyaev, B.I. (2002). Structural and
functional organization of sugar beet leaf under the action of retardants, 34, No. 1,
pp. 11-16 [in Ukrainian].

6. Kuryata, I.V. & Kiriziy, D.A. (2008). Regulation of source-sink relations in the sys-
tem assimilate depot-growth in pumpkin seedlings by the influence of gibberellin and
chlormequat chloride under conditions of skoto- and photomorphogenesis. Fiziologia
i biokhimiya kult. rastenij, 40, No. 5, pp. 448-456 [in Ukrainian].

165

ÌÎÐÔÎÃÅÍÅÇ, ÔÎÒÎÑÈÍÒÅÇ ² ÏÐÎÄÓÊÒÈÂÍ²ÑÒÜ ÁÀÊËÀÆÀÍ²Â 

ISSN 2308-7099. Ô³ç³îëîã³ÿ ðîñëèí ³ ãåíåòèêà. 2020. Ò. 52. ¹ 2



7. Poprotska, I.V., Kuryata, V.G., Polyvanyi, S.V., Golunova, L.A. & Prysedsky, Y.G.
(2019). Effect of gibberellin and retardants on the germination of seeds with different
types of reserve substances under the conditions of skoto- and photomorphogenesis.
Biologija, 65, No. 4, pp. 296-307.

8. Tkachuk, O.O. (2015). Effect of paclobutrazole on anatomical and morphological
parameters of potato plants. Naukovyy visnyk Skhidnoyevropeyskoho natsionalnoho uni-
versytetu imeni Lesi Ukrayinky, No. 2, pp. 47-50 [in Ukrainian].

9. Rogach, V.V., Kravets, O.V., Buinaya, O.I. & Kuryata, V.G. (2018). Dynamics of accu-
mulation and redistribution of different forms of carbohydrates and nitrogen in organs of
tomato plants under the action of retardants. Regulatory Mechanisms in Biosystems, 9,
No. 2, pp. 293-299 [in Ukrainian].

10. Dospekhov, B.A. Methods of field experiment (1985). Moscow: Agropromizdat [in
Russian]. 

11. Kazakov, E.A. (2000). Methodological bases of the experiment on plant physiology.
Kyiv: Phytosociocenter [in Ukrainian].

12. Mokronosov, A.T. & Borzenkova, R.A. (1978). Methods for quantitative assessment of
the structure and functional activity of photosynthetic tissues and organs. Trudy po prik-
ladnoy botanike, genetike i selektsii, 61, No. 3, pp. 119-131 [in Russian].

13. Kuryata, V.G. (1998). The effect of retardants on the mesostructure of raspberry leaves.
Fiziologia i biokhimiya kult. rastenij, 30, No. 2, pp. 144-149 [in Russian].

14. Gavrilenko, V.F., Ladygina, M.E. & Handobina, M.N. (1975). Great workshop on plant
physiology. Moscow: Vysshaya shkola [in Russian].

15. Mokronosov, A.T. & Kovalev, A.G. (Eds.). (1989). Photosynthesis and Bioproductivity:
Methods of Determination. Moskow: Agropromizdat [in Russian]. 

16. Rogach, T.I. (2012). Influence of a mixture of chloromethochloride and treptolem on
the morphogenesis and productivity of sunflower. Zbirnyk naukovykh prats VNAU, Ser.
Silskohospodarski nauky, Iss. 1 (57), pp. 121-127 [in Ukrainian].

17. Kasem, M.M. & Abd El-Baset, Ì.Ì. (2015). Studing the influence of some growth
retardants as a chemical mower on ryegrass (Lolium perenne L.). J. of Plant Sci., 3, No. 5,
pp. 255-258. https://doi.org/10.11648/j.jps.20150305.12

18. Sugiura, D., Sawakami, K., Kojim, M., Sakakibara, H., Terashima, I. & Tateno, M.
(2015). Roles of gibberellins and cytokinins in regulation of morphological and phys-
iological traits in Polygonum cuspidatum responding to light and nitrogen availabili-
ties. Functional Plant Biol., 42, No. 4, pp. 397-409. https://doi.org/10.1071/FP14212

19. Polyvanyi, S.V. (2018). Anatomical and morphological features of the poppy plants
leaf apparatus structure under the action of growth promoters. Naukovi zapysky
Ternopilskoho natsionalnoho pedahohichnoho universytetu imeni V. Hnatyuka. Ser.
Biolohiya, No. 3-4, pp. 21-27 [in Ukrainian].

20. Khodanitska, O. O. & Kuryata,V. G. (2011). The effect of treptolem on seed yield and
quality characteristics of flax seed oil. Kormy i kormovyrobnyctvo, No. 70, pp. 54-59 [in
Ukrainian].

21. Yan, Y., Wan, Y., Liu, W., Wang, X., Yong, T. & Yang, W. (2015). Influence of seed
treatment with uniconazole powder on soybean growth, photosynthesis, dry matter
accumulation after flowering and yield in relay strip intercropping system. Plant
Production Science, 18, No. 3, pp. 295-301. https://doi.org/10.1626/pps.18.295

22. Rogach, T.I. (2011). Physiological bases of regulation of morphogenesis and productivi-
ty of sunflower by means of chlormequat chloride and treptolem (Unpublished candidate
thesis). Uman Pedagogical University, Uman, Ukraine [in Ukrainian].

23. Rogach, V.V. (2009). Influence of retardants on morphogenesis, productivity and com-
position of higher fatty acids of winter rapeseed oil (Unpublished candidate thesis).
Institute of Plant Physiology and Genetics, Kyiv, Ukraine [in Ukrainian].

24. Ren, B., Zhang, J., Dong, S., Liu, P. & Zhao, B. (2017). Regulations of 6-benzylade-
nine (6-BA) on leaf ultrastructure and photosynthetic characteristics of waterlogged sum-
mer maize. J. of Plant Growth Regul., 36, No. 3, pp. 743-754. https://doi.org/
10.1007/s00344-017-9677-7

25. Rai, R.K., Tripathi, N., Gautam, D. & Singh, P. (2017). Exogenous application of ethrel
and gibberellic acid stimulates physiological growth of late planted sugarcane with short
growth period in sub-tropical India. J. of Plant Growth Regul., 36, No. 2, pp. 472-486.
https://doi.org/10.1007/s00344-016-9655-5

166

Â.Â. ÐÎÃÀ×, Ä.À. Ê²Ð²Ç²É, Î.Î. ÑÒÀÑÈÊ, Ò.². ÐÎÃÀ×

ISSN 2308-7099. Fiziol. rast. genet. 2020. Ò. 52. ¹ 2 



26. Zhao, H., Cao, H., Ming-Zhen, P., Sun, Y. & Liu, T. (2017). The role of plant growth
regulators in a plant aphid parasitoid tritrophic system. J. of Plant Growth Regul., 36,
No. 4, pp. 868-876. https://doi.org/10.1007/s00344-017-9689-3

27. Yooyongwech, S., Samphumphuang, T., Tisarum, R., Theerawitaya, C. & Chaum, S.
(2017). Water-deficit tolerance in sweet potato (Ipomoea batatas (L.) Lam.) by foliar
application of paclobutrazol: roleof soluble sugar and free proline. Frontiers in Plant Sci.,
8, 1400 p. https://doi.org/10.3389/fpls.2017.01400

28. Mohammad, N.K. & Mohammad, F. (2013). Effect of GA3, N and P ameliorate
growth, seed and fibre yield by enhancing photosynthetic capacity and carbonic anhy-
drase activity of linseed. Integrative Agriculture, 12, No. 7, pp. 1183-1194.
https://doi.org/10.1016/S2095-3119(13)60443-8

29. Luo, Y., Yang, D., Yin, Y., Cui, Z, Li, Y., Chen, J., Zheng, M., Wang, Y., Pang, D.,
Li, Y. & Wang, Z. (2016). Effects of exogenous 6-BA and nitrogen fertilizers with var-
ied rates on function and fluorescence characteristics of wheat leaves post anthesis.
Scientia Agriculturalura Sinica, 49, No. 6, pp. 1060-1083. https://doi.org/
10.3864/j.issn.0578-1752.2016.06.004

30. Xiaotao, D., Yuping, J., Hong, W., Haijun, J., Hongmei, Z., Chunhong, C. & Jizhu, Y.
(2013). Effects ofcytokinin on photosynthetic gas exchange, chlorophyll fluorescence
parameters, antioxidative system and carbohydrate accumulation in cucumber (Cucumis
sativus L.) under low light. Acta Physiologiae Plantarum, 35, No. 5, pp. 1427-1438.
https://doi.org/10.1007/s11738-012-1182-9

31. Kiriziy, D.A., Stasik, O.O., Pryadkina, G.A. & Shadchina, T.M. (2014). Photosynthesis
(Vol. 2) Assimilation of CO2 and the mechanisms of its regulation. Kyiv: Logos [in
Russian].

32. Stasik, O.O., Kiriziy, D.A. & Priadkina, G.O. (2016). Photosynthesis and crop produc-
tivity. Fiziol. rast. genet., 48, No. 3, pp. 232-251 [in Russian].

33. Stasik, O.O. (2014). Photorespiration: metabolism and physiological role. In Modern
problems of photosynthesis (Vol. 2, pp. 505-535), Moskow—Izhevsk: Institute of
Computer Research [in Russian]. 

34. Vedenichova, N.P. & Kosakivska, I.V. (2020). Cytokinins in ontogeny and adaptation of
cereals. Fiziol. rast. genet., 52, No. 1, pp. 3-30 [in Ukrainian].

Received 10.02.2020

MORPHOGENESIS, PHOTOSYNTHESIS AND PRODUCTIVITY OF EGGPLANTS
UNDER THE INFLUENCE OF GROWTH REGULATORS WITH VARIOUS
ACTION MECHANISMS 

V.V. Rogach1, D.A. Kiriziy2, Î.Î. Stasik2, T.I. Rogach1

1Vinnytsia Mykhailo Kotsiubynskyi State Pedagogical University
32 Ostrozhsky St., Vinnytsia, 21100, Ukraine
e-mail: rogachv@ukr.net
2Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine
31/17 Vasylkivska St., Kyiv, 03022, Ukraine

The peculiarities of growth processes, formation of leaf apparatus, its mesostructure and pho-
tosynthetic activity, as well as biological productivity of eggplants under the influence of syn-
thetic analogues of the main growth-promoting hormones and retardants, which differ in
mechanism of action, are investigated. Under the treatment by tebuconazole (EW-250) and
6-benzylaminopurine (6-BAP) the number of leaves per plant increased, and under chlorme-
quat chloride (CCC-750) and esfon (2-chloroethylphosphonic acid) — decreased. All com-
pounds except 2-chloroethylphosphonic acid increased the leaves fresh weight and caused
thickening of the leaf blade due to the growth of chlorenchyma cells. Under the influence
of retardants EW-250 and CCC-750, and growth-promoting substances 6-BAP and gib-
berellic acid (GA3), the columnar parenchyma cells volume increased, with cell sizes of the
spongy parenchyma practically unchanged. Under the influence of growth regulators the
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stomatal apparatus of plants underwent changes. 1-Naphthyl acetic acid (1-NAA) and GA3
did not change the number of cells of the lower epidermis per unit of abaxial leaf surface,
but reduced the number of stomata, and 6-BAP and retardants significantly increased
both the number of epidermal cells and the number of stomata. All growth regulators, except
1-NAA, significantly increased the stomatal area. All preparations except 2-chloroethylphos-
phonic acid increased the fresh weight of the stems and roots and the dry weight of the whole
plant. All compounds except GA3 increased the chlorophylls contents in the eggplant leaves
while increasing the net assimilation rate. The highest chlorophyll content was revealed after
treatment with EW-250, and the highest assimilation rate was under the influence of 6-BAP.
All growth regulators have increased photorespiration and dark respiration. Transpiration
activity increased the most after treatment with EW-250 and 6-BAP, and decreased the most
after treatment with GA3. All growth promoters and retardants (except ethylene producer
esfon) have been shown to increase crop productivity. The most effective was the use of the
triazole derivative retardant tebuconazole and cytokinin growth promoter 6-BAP.

Key words: Solanum melongena L., growth promoters, retardants, morphogenesis, leaf appa-
ratus, mesostructure, chlorophyll, photosynthesis, respiration, productivity.
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