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Âñòóï
Ïðîäóêòèâí³ñòü ôîòîñèíòåçó ò³ñíî ïîâ’ÿ-

çàíà ç ôîòîñèíòåòè÷íîþ àêòèâí³ñòþ ëèñòê³â. 
Õëîðîô³ëè âèêîíóþòü ðîëü ñåíñèá³ë³çàòîð³â, 
òîáòî º ñïîëóêàìè, ùî ïîãëèíàþòü ñâ³òëî ³ 
çà äîïîìîãîþ îòðèìàíî¿ åíåðã³¿ çàä³ÿí³ â õ³-
ì³÷íèõ ðåàêö³ÿõ ³ç ñèíòåçó îðãàí³÷íèõ ðå÷î-
âèí. Ó á³ëüøîñò³ âèùèõ ðîñëèí, çîêðåìà ³ â 
ëàâàíäè âóçüêîëèñòî¿ (Lavandula angustifo-
lia), óì³ñò öèõ ï³ãìåíò³â ó õëîðîïëàñòàõ ëèñò-
ê³â ìàº ïåâíå ñï³ââ³äíîøåííÿ: õëîðîô³ëó à  
â ñåðåäíüîìó â 1,5–3 ðàçè á³ëüøå, í³æ õëîðî-
ô³ëó b [1, 2].

Á³îñèíòåç õëîðîô³ëó â³äáóâàºòüñÿ â ïëàñ-
òèäàõ çåëåíèõ ðîñëèí. Äëÿ ñèíòåçó éîãî 
ìîëåêóë ïîòð³áíà íàÿâí³ñòü äîñòàòíüî¿ ê³ëü-
êîñò³ âîäè ³ âóãëåâîä³â. Êàòàë³çàòîðîì ïðî-
öåñ³â ñèíòåçó õëîðîô³ëó º àòîìè çàë³çà (Fe). 
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Ìåòà. Âèçíà÷èòè îñîáëèâîñò³ á³îñèíòåçó õëîðîô³ë³â a ³ b ó ëèñòêàõ ëàâàíäè âóçüêîëèñòî¿ çà åòàïàìè îðãàíîãåíåçó 
â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Îá’ºêòîì äîñë³äæåííÿ áóëè â³ñ³ì ñîðò³â ëàâàíäè óêðà¿íñüêî¿ 
òà ³íîçåìíî¿ ñåëåêö³¿: ‘Feuervogel’, ‘Ë³âàä³ÿ’, ‘Îð³îí’, ‘Âîñòîê’, ‘König Humberg’, ‘Ìàåñòðî’, ‘Âåñåë³ íîòêè’ òà ‘Richard Walls’ 
³ç êîëåêö³¿ ëàáîðàòîð³¿ êâ³òêîâî-äåêîðàòèâíèõ ³ ë³êàðñüêèõ ðîñëèí ²íñòèòóòó ñàä³âíèöòâà ÍÀÀÍ Óêðà¿íè. Çðàçêè ðîñ-
ëèííîãî ìàòåð³àëó â³äáèðàëè íà äîñë³äíèõ ä³ëÿíêàõ ìàòî÷íèõ íàñàäæåíü êóëüòóðè ó 2015–2017 ðð. çà òàêèìè åòà-
ïàìè îðãàíîãåíåçó ðîñëèí: ïî÷àòîê âåãåòàö³¿, ïîâíå ôîðìóâàííÿ ëèñòê³â, ôîðìóâàííÿ áóòîí³â, ïî÷àòîê öâ³ò³ííÿ òà 
ïîâíå öâ³ò³ííÿ. Óì³ñò õëîðîô³ëó â ëèñòêàõ âèçíà÷àëè çà ìåòîäîì Ò. Í. Ãîäíåâà â ³íòåðïðåòàö³¿ Î. Ï. Îñèïîâî¿ (1947). 
Ðåçóëüòàòè. Âèÿâëåíî ïîçèòèâíó äèíàì³êó íàêîïè÷åííÿ õëîðîô³ë³â à ³ b ó ëèñòêàõ ðîñëèí ëàâàíäè âóçüêîëèñòî¿ çà 
åòàïàìè îðãàíîãåíåçó â óìîâàõ Êè¿âñüêî¿ îáëàñò³. Ó ôàç³ öâ³ò³ííÿ ñóìàðíèé óì³ñò öèõ ï³ãìåíò³â ó ëèñòêàõ äîñÿãàâ 
ìàêñèìóìó ³ çàëåæíî â³ä ñîðòó ñòàíîâèâ â³ä 1,8 äî 2,0 ã/äì2, ùî íà 18,8–25,0% âèùå ïîêàçíèê³â ïîïåðåäíüîãî åòàïó 
ðîçâèòêó. Âèÿâëåíî ñîðòîâó çàëåæí³ñòü ó á³îñèíòåç³ õëîðîô³ë³â à ³ b. Íàéâèù³ ïîêàçíèêè âì³ñòó õëîðîô³ëó à íà ÷àñ 
öâ³ò³ííÿ ðîñëèí ëàâàíäè çàô³êñîâàíî â ñîðò³â ‘Âîñòîê’ ³ ‘Ìàåñòðî’ (1,64 ã/äì2), õëîðîô³ëó b – ‘Îðiîí’ (0,64 ã/äì2) ³ 
‘König Humberg’ (0,52 ã/äì2). Âèñíîâêè. Âèçíà÷åí³ îñîáëèâîñò³ ôîðìóâàííÿ âì³ñòó õëîðîô³ëó â ðîñëèíàõ çà åòàïàìè 
îðãàíîãåíåçó äàþòü çìîãó îö³íèòè âïëèâ óìîâ âèðîùóâàííÿ íà ñòàí íàñàäæåíü ð³çíèõ ñîðò³â ëàâàíäè ³ ìîæóòü áóòè 
âèêîðèñòàí³ äëÿ îïòèì³çàö³¿ òåõíîëîã³¿ âèðîùóâàííÿ êóëüòóðè. 

Êëþ÷îâ³ ñëîâà: ëàâàíäà; õëîðîô³ë à ³ b; âåãåòàö³ÿ; àäàïòàö³ÿ; Ë³ñîñòåï Óêðà¿íè.

äåô³öèòó àòîì³â ì³ä³ (Ñu) ìîëåêóëè õëîðî-
ô³ëó ëåãêî ðóéíóþòüñÿ [3, 4]. Ïðîòå íàé-
ãîëîâí³øîþ óìîâîþ íîðìàëüíîãî ïðîõî-
äæåííÿ ïðîöåñ³â ôîòîñèíòåçó â ðîñëèí³ º 
ñîíÿ÷íà ðàä³àö³ÿ. Îïòèìàëüí³ óìîâè äëÿ 
³íòðîäóêö³¿ ëàâàíäè íàÿâí³ ó ï³âäåííèõ ðå-
ã³îíàõ, äå ê³ëüê³ñòü ñîíÿ÷íî¿ åíåðã³¿ âïðî-
äîâæ âåãåòàö³éíîãî ïåð³îäó ðîñëèí ñïðèÿº 
¿õ àêòèâíîìó ðîñòó é ðîçâèòêó çàâäÿêè 
ñèíòåçó õëîðîô³ëó, óì³ñò ÿêîãî º îñíîâíèì 
ïîêàçíèêîì ðåàêö³¿ ðîñëèí íà ³íòåíñèâ-
í³ñòü îñâ³òëåííÿ.

Òîìó çà ³íòðîäóêö³¿ ëàâàíäè âóçüêîëèñòî¿ 
â Êè¿âñüê³é îáëàñò³ (Ïðàâîáåðåæíèé Ë³ñî-
ñòåï Óêðà¿íè), óìîâè ÿêî¿ º íåõàðàêòåðíèìè 
äëÿ ö³º¿ êóëüòóðè, âàæëèâî îö³íèòè ³íòåí-
ñèâí³ñòü á³îñèíòåçó õëîðîô³ë³â çà åòàïàìè 
îðãàíîãåíåçó äëÿ îïòèì³çàö³¿ òåõíîëîã³¿ ¿¿ 
âèðîùóâàííÿ.

Ìåòà äîñë³äæåíü – îñîáëèâîñò³ á³îñèíòåçó 
õëîðîô³ë³â a ³ b ó ëèñòêàõ ëàâàíäè âóçüêî-
ëèñòî¿ çà åòàïàìè îðãàíîãåíåçó â óìîâàõ 
Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè.



171ISSN 2518-1017  Plant Varieties Studying and protection, 2018, Vol. 14, No 2

Plant physiology

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Îá’ºêòîì äîñë³äæåííÿ áóëè â³ñ³ì ñîðò³â 

ëàâàíäè âóçüêîëèñòî¿ â³ò÷èçíÿíî¿ òà ³íîçåì-
íî¿ ñåëåêö³¿: ‘Feuervogel’, ‘Ë³âàä³ÿ’, ‘Îð³îí’, 
‘Âîñòîê’, ‘Köönig Humberg’, ‘Ìàåñòðî’, ‘Âåñåë³ 
íîòêè’, ‘Richard Walls’ ³ç êîëåêö³¿ ëàáîðàòî-
ð³¿ êâ³òêîâî-äåêîðàòèâíèõ ³ ë³êàðñüêèõ ðîñ-
ëèí ²íñòèòóòó ñàä³âíèöòâà ÍÀÀÍ Óêðà¿íè 
(çîíà äîñòàòíüîãî çâîëîæåííÿ Ïðàâîáåðåæ-
íîãî Ë³ñîñòåïó Óêðà¿íè). Çðàçêè ðîñëèííîãî 
ìàòåð³àëó â³äáèðàëè íà äîñë³äíèõ ä³ëÿíêàõ 
ìàòî÷íèõ íàñàäæåíü ëàâàíäè ó 2015–2017 ðð. 
çà òàêèìè åòàïàìè îðãàíîãåíåçó ðîñëèí: ïî-
÷àòîê âåãåòàö³¿, ïîâíå ôîðìóâàííÿ ëèñòê³â, 
ôîðìóâàííÿ áóòîí³â, ïî÷àòîê öâ³ò³ííÿ òà ïîâ-
íå öâ³ò³ííÿ.

Óì³ñò õëîðîô³ëó â ëèñòêàõ ëàâàíäè âèçíà-
÷àëè çà ìåòîäîì Ò. Í. Ãîäíåâà â ³íòåðïðåòà-
ö³¿ Î. Ï. Îñèïîâî¿ [5]. Äëÿ âèçíà÷åííÿ ê³ëü-
êîñò³ çàãàëüíîãî ³ â³ëüíîãî õëîðîô³ëó ÿê 
ðîç÷èííèê âèêîðèñòîâóâàëè êîíöåíòðîâà-
íèé (96%) ³ ðîçáàâëåíèé (60%) åòèëîâèé 
ñïèðò; ð³çíèöÿ ì³æ äðóãîþ ³ ïåðøîþ âåëè-
÷èíàìè äàº ðåçóëüòàò ê³ëüêîñò³ çâ’ÿçàíîãî â 
á³ëêîâî-ë³ïî¿äíîìó êîìïëåêñ³ õëîðîô³ëó.

Ðåçóëüòàòè äîñë³äæåíü
Ïðîöåñè ôîòîñèíòåçó â ðîñëèí ëàâàíäè 

âóçüêîëèñòî¿ âåñíîþ ðîçïî÷èíàþòüñÿ â³ä 
÷àñó ðîçêðèòòÿ çàõèñíèõ ëóñîê (âèäîçì³íå-
íèõ ëèñòê³â, ùî âèêîíóþòü çàõèñí³ ôóíêö³¿) 
íà áðóíüêàõ ñòåáåë [6].

Ï³äâèùåííÿ íàâåñí³ òåìïåðàòóðè ïîâ³òðÿ 
äî ïîíàä 10–12 °Ñ ïðèçâîäèòü äî ïî÷àòêó àê-
òèâíîãî ñîêîðóõó â ïðîâ³äíèõ ñèñòåìàõ íà-
çåìíèõ ÷àñòèí ðîñëèí ëàâàíäè. Íàäõîäæåí-
íÿ ïëàñòè÷íèõ ðå÷îâèí ³ âîäè äî êë³òèí ìå-
ðèñòåìè àï³êàëüíèõ ³ êîëàòåðàëüíèõ áðóíüîê 
íà ñòåáëàõ ðîñëèí àêòèâ³çóº ¿õ îáì³íí³ ïðî-
öåñè òà ð³ñò. Êë³òèíè ìåðèñòåìè çäàòí³ íå 
ëèøå àêòèâíî ä³ëèòèñÿ, à é òðàíñôîðìóâàòè-
ñÿ â ³íø³ âèäè òêàíèí: ïîêðèâí³, îñíîâí³ ÷è 
ïðîâ³äí³ [7]. Óíàñë³äîê òàêèõ òðàíñôîðìàö³é 
áðóíüêè çá³ëüøóþòüñÿ â ðîçì³ðàõ, ïîêðèâí³ 

ëóñêè ðîçêðèâàþòüñÿ ³ ëèñòêîâ³ çà÷àòêè ó 
ôîðì³ òóí³êè îòðèìóþòü äîñòóï äî ñâ³òëà. 
Íàÿâí³ñòü ñâ³òëà ñòèìóëþº ôîðìóâàííÿ ìîëå-
êóë õëîðîô³ëó â òêàíèíàõ ëèñòêîâèõ ïëàñòè-
íîê ëàâàíäè, ùî àêòèâíî íàðîñòàëè. 

Íà åòàï³ ïîâíîãî ôîðìóâàííÿ ëèñòê³â 
ê³ëüê³ñí³ ïîêàçíèêè õëîðîô³ë³â ó ¿õ òêàíè-
íàõ, íàñàìïåðåä ó êë³òèíàõ ñòîâï÷àñòî¿ òà 
ãóá÷àñòî¿ õëîðåíõ³ìè (ïàðåíõ³ìè), áóëè íåîä-
íàêîâèìè. Â³ä ïî÷àòêó âåãåòàö³¿ íàâåñí³ 
âì³ñò õëîðîô³ë³â ó ëèñòêîâèõ ïëàñòèíêàõ 
ðîñëèí ëàâàíäè ð³çíèõ ñîðò³â ïîñòóïîâî ï³ä-
âèùóâàâñÿ äî ôàçè öâ³ò³ííÿ.

Ðåçóëüòàòè àíàë³ç³â ñâ³ä÷àòü, ùî íà åòàï³ 
ðîçêðèòòÿ ëèñòê³â óì³ñò ó íèõ õëîðîô³ëó à çà-
ëåæíî â³ä ñîðòó ñòàíîâèâ â³ä 0,55 äî 0,75 ã/äì2 
(òàáë. 1). 

Äî ÷àñó ïîâíîãî ôîðìóâàííÿ ëèñòê³â ó 
ðîñëèí ëàâàíäè âóçüêîëèñòî¿ (ëèñòêîâ³ ïëàñ-
òèíêè äîñÿãàëè ñâîº¿ ìàêñèìàëüíî¿ âåëè÷è-
íè) óì³ñò õëîðîô³ëó à ³ñòîòíî çá³ëüøóâàâñÿ 
– äî 0,82–1,05 ã/äì2, òîáòî éîãî ïðèð³ñò ïî-
ð³âíÿíî ç ïîïåðåäí³ì îáë³êîâèì ïåð³îäîì 
ñòàíîâèâ 40–49%.

ßê â³äîìî, õëîðîô³ë à º îñíîâíîþ ôîðìîþ 
õëîðîô³ëó â ðîñëèí, ùî íàëåæàòü äî â³ää³ëó 
Ïîêðèòîíàñ³ííèõ [8]. Ëàâàíäà âóçüêîëèñòà 
íå º âèíÿòêîì. Óñ³ ³íø³ ôîðìè öüîãî ï³ãìåí-
òó, çîêðåìà é õëîðîô³ë b, ôîðìóþòüñÿ âíàñ-
ë³äîê ìîäèô³êàö³é ìîëåêóë õëîðîô³ëó à. 

Ó ïðîöåñ³ âåñíÿíî¿ âåãåòàö³¿ ï³ñëÿ ôîðìó-
âàííÿ ëèñòêîâîãî àïàðàòó â ðîñëèíàõ ëàâàí-
äè âóçüêîëèñòî¿ ïîñòóïîâî ïîñèëþºòüñÿ ³í-
òåíñèâí³ñòü óñ³õ ô³ç³îëîã³÷íèõ, á³îõ³ì³÷íèõ 
òà îáì³ííèõ ïðîöåñ³â, ùî â³äáóâàþòüñÿ â ð³ç-
íèõ îðãàíàõ ðîñëèí. Ï³ñëÿ íàêîïè÷åííÿ íå-
îáõ³äíî¿ ê³ëüêîñò³ ïëàñòè÷íèõ ðå÷îâèí ó òêà-
íèíàõ ðîñëèí ðîçïî÷èíàþòüñÿ ïðîöåñè ï³ä-
ãîòîâêè äî íàñòóïíèõ åòàï³â îðãàíîãåíåçó. 
Íàñòóïíèì åòàïîì º â³ðã³íàëüíèé, ï³ä ÷àñ 
ÿêîãî çàêëàäàþòüñÿ òà ôîðìóþòüñÿ ãåíåðà-
òèâí³ ñòðóêòóðè ðîñëèí ëàâàíäè. Ïðî çðîñ-
òàííÿ àêòèâíîñò³ ô³ç³îëîã³÷íèõ ïðîöåñ³â ñâ³ä-
÷èòü çá³ëüøåííÿ êîíöåíòðàö³¿ õëîðîô³ëó à. 

Òàáëèöÿ 1
Äèíàì³êà íàêîïè÷åííÿ õëîðîô³ëó à (ã/äì2) ó ëèñòêàõ ëàâàíäè âóçüêîëèñòî¿ 

çà åòàïàìè îðãàíîãåíåçó (ñåðåäíº çà 2015–2017 ðð.)

Ñîðò
Åòàï îðãàíîãåíåçó

ïî÷àòîê âåãåòàö³¿ ïîâíå ôîðìóâàííÿ ëèñòê³â ôîðìóâàííÿ áóòîí³â ïî÷àòîê öâ³ò³ííÿ ïîâíå öâ³ò³ííÿ
Feuervogel 0,74 0,99 1,18 1,41 1,54
Ë³âàä³ÿ 0,64 0,88 1,08 1,28 1,40
Îð³îí 0,64 0,82 1,08 1,26 1,37
Âîñòîê 0,75 1,01 1,29 1,50 1,64
König Humberg 0,56 0,85 1,09 1,28 1,37
Ìàåñòðî 0,73 1,05 1,28 1,46 1,64
Âåñåë³ íîòêè 0,63 0,97 1,17 1,39 1,58
Richard Walls 0,55 0,86 1,04 1,22 1,46

Í²Ð
0,05

0,07 0,13 0,13 0,11 0,34
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Â³äá³ð çðàçê³â ³ îö³íêà âì³ñòó õëîðîô³ë³â 
ó ëèñòêàõ ðîñëèí íà åòàï³ ôîðìóâàííÿ áóòî-
í³â (â³ðã³íàëüíèé åòàï) çàñâ³ä÷èëà ïîäàëüøå 
ï³äâèùåííÿ êîíöåíòðàö³¿ õëîðîô³ëó à. Íà 
öüîìó åòàï³ îðãàíîãåíåçó éîãî âì³ñò çàëåæíî 
â³ä ñîðòó ñòàíîâèâ â³ä 1,04 äî 1,29 ã/äì2 
(çá³ëüøåííÿ ïîð³âíÿíî ç ðåçóëüòàòàìè ïîïå-
ðåäí³õ âèì³ðþâàíü – 22,9–26,8%).

Íà ïî÷àòêó öâ³ò³ííÿ ðîñëèí (ðîçêðèòòÿ 
êâ³òîê) êîíöåíòðàö³ÿ õëîðîô³ëó à â ëèñòêàõ 
ïðîäîâæóâàëà çðîñòàòè ³ ñÿãàëà â³ä 1,22 
(‘Richard Walls’) äî 1,5 ã/äì2 (‘Âîñòîê’).

Ìàêñèìàëüí³ ïîêàçíèêè âì³ñòó öüîãî ï³ã-
ìåíòó â ëèñòêàõ ëàâàíäè ð³çíèõ ñîðò³â çà-
ô³êñîâàíî ó ôàç³ öâ³ò³ííÿ. Âì³ñò õëîðîô³-
ëó à ñòàíîâèâ â³ä 1,37 (‘Îð³îí’) äî 1,64 ã/äì2 

(‘Ìàåñòðî’), àáî ïîð³âíÿíî ç àíàë³çàìè íà ïî-
ïåðåäí³õ åòàïàõ îðãàíîãåíåçó ï³äâèùóâàâñÿ 
íà 109,3–112,3%.

Ðîñëèíè ëàâàíäè âóçüêîëèñòî¿ äîñÿãàëè 
ìàêñèìóìó ³íòåíñèâíîñò³ àñèì³ëÿö³éíèõ òà 
îáì³ííèõ ïðîöåñ³â óïðîäîâæ âåãåòàö³éíîãî 
ïåð³îäó ñàìå íà ãåíåðàòèâíîìó åòàï³ îðãàíî-
ãåíåçó. Íà íàñòóïíîìó, ñåí³ëüíîìó åòàï³ îð-
ãàíîãåíåçó ³íòåíñèâí³ñòü öèõ ïðîöåñ³â çíè-
æóºòüñÿ ³ âîñåíè â³äáóâàºòüñÿ ïîñòóïîâèé 
ïåðåõ³ä äî ïåð³îäó á³îëîã³÷íîãî ñïîêîþ, ÿêèé 
äàº çìîãó ðîñëèíàì ëàâàíäè, ÿê òèïîâîìó 
ïîë³êàðï³÷íîìó âèäó, óñï³øíî ïåðåæèâàòè 
õîëîäíó ïîðó ðîêó ³ ïðîäîâæóâàòè ñâîþ âå-
ãåòàö³þ íàñòóïíî¿ âåñíè. 

Ó ïðîöåñàõ ôîòîñèíòåçó â ëèñòêàõ ðîñëèí 
ëàâàíäè âóçüêîëèñòî¿ (ñâ³òëîâèé åòàï) áåðóòü 
ó÷àñòü íå ëèøå ìîëåêóëè õëîðîô³ëó à, à é 
õëîðîô³ëó b òà ³íø³ ï³ãìåíòè, çîêðåìà êàðî-
òèíî¿äè.

ßê â³äîìî, ìîëåêóëè õëîðîô³ëó b â³ä³ãðà-
þòü âàæëèâó ðîëü ó ôóíêö³îíóâàíí³ ôîòî-
ñèñòåì. Âîíè ïîãëèíàþòü êâàíòè ñâ³òëà ³ ïå-
ðåäàþòü â³ëüí³ åëåêòðîíè äî ôîòîõ³ì³÷íèõ 
ðåàêö³éíèõ öåíòð³â, äå ³ â³äáóâàþòüñÿ íàñ-
òóïí³ åòàïè ôîòîñèíòåçó [9, 10].

Õëîðîô³ë b ùå íàçèâàþòü «ò³íüîâèì», 
îñê³ëüêè ò³íåâèòðèâàë³ ðîñëèíè (óìáð³îïàò³-

ºíòè) òðàäèö³éíî ì³ñòÿòü éîãî çíà÷íî á³ëüøå 
ïîð³âíÿíî ç ðîñëèíàìè, ùî ïîòðåáóþòü ïðÿ-
ìîãî ñîíÿ÷íîãî îñâ³òëåííÿ. Ëàâàíäà âóçüêî-
ëèñòà íàëåæèòü äî ãåë³îô³ò³â – ðîñëèí, ùî 
âåãåòóþòü ï³ä ïðÿìèìè ñîíÿ÷íèìè ïðîìåíÿ-
ìè. Â³äïîâ³äíî â õëîðîïëàñòàõ òàêèõ ðîñëèí 
ìîëåêóëè õëîðîô³ëó b âèêîíóþòü äîïîì³æíó 
ðîëü ³ ¿õ ê³ëüê³ñòü òðàäèö³éíî íå ïåðåâèùóº 
òðåòèíè çàãàëüíî¿ ê³ëüêîñò³ õëîðîô³ëó, ùî 
ñèíòåçóºòüñÿ â ëèñòêàõ [11]. 

Óì³ñò ó ëèñòêàõ õëîðîô³ëó b, ÿê ³ õëîðî-
ô³ëó à, çì³íþºòüñÿ âïðîäîâæ åòàï³â îðãàíî-
ãåíåçó ðîñëèí. 

Íà ÷àñ ïåðøîãî âèì³ðåííÿ ï³ãìåíò³â (ðîç-
ïóñêàííÿ ëèñòê³â) óì³ñò õëîðîô³ëó b ó ëèñò-
êàõ ðîñëèí ëàâàíäè ð³çíèõ ñîðò³â âàð³þâàâ 
íåçíà÷íîþ ì³ðîþ – â³ä 0,34 äî 0,37 ã/äì2 
(òàáë. 2).

Äî ïåð³îäó ôîðìóâàííÿ áóòîí³â (â³ðã³íàëü-
íèé åòàï) óì³ñò õëîðîô³ëó b ïîñòóïîâî ï³ä-
âèùóºòüñÿ îäíî÷àñíî ç íàðîñòàííÿì ê³ëü-
êîñò³ õëîðîô³ëó à. Â³äïîâ³äíî çì³íþºòüñÿ ³ 
ñï³ââ³äíîøåííÿ ì³æ ð³çíèìè ôîðìàìè õëîðî-
ô³ëó. ßêùî íà åòàï³ ôîðìóâàííÿ ëèñòê³â ñï³â-
â³äíîøåííÿ ì³æ ïîêàçíèêàìè õëîðîô³ëó à            
³ õëîðîô³ëó b ñòàíîâèòü ó ñåðåäíüîìó 1,8:1, 
òî íà åòàï³ áóòîí³çàö³¿ ðîñëèíè çì³íþºòüñÿ 
äî 2,2:1 óíàñë³äîê ³íòåíñèâí³øîãî á³îñèíòåçó 
õëîðîô³ëó à. 

Íà ãåíåðàòèâíîìó åòàï³ ðîçâèòêó âì³ñò ó 
ëèñòêàõ õëîðîô³ëó b çì³íþºòüñÿ íåñóòòºâî ç 
ìàêñèìàëüíîþ ôëóêòóàö³ºþ êîíöåíòðàö³¿ íà 
ïî÷àòêó öâ³ò³ííÿ. Ñï³ââ³äíîøåííÿ ì³æ óì³ñ-
òîì õëîðîô³ë³â à ³ b ñòàíîâèòü ó ñåðåäíüîìó 
íà åòàï³ ôîðìóâàííÿ áóòîí³â 2,7:1, íà ïî÷àòêó 
öâ³ò³ííÿ – 3,0:1, íà ÷àñ ïîâíîãî öâ³ò³ííÿ – 
3,8:1. Ïðîöåñè ôîòîñèíòåçó â ðîñëèí ëàâàíäè 
âóçüêîëèñòî¿ ñêëàäí³ òà äèíàì³÷í³. ¯õ ³íòåí-
ñèâí³ñòü ïîñò³éíî çì³íþºòüñÿ ³ çàëåæèòü â³ä 
áàãàòüîõ ÷èííèê³â: óìîâ çîâí³øíüîãî ñåðåä î-
âèùà, åòàï³â îðãàíîãåíåçó, çàáåçïå÷åííÿ åëå-
ìåíòàìè ì³íåðàëüíîãî æèâëåííÿ.

Ó ðîêè ïðîâåäåííÿ äîñë³äæåíü êîíöåíòðà-
ö³ÿ õëîðîô³ë³â çì³íþâàëàñü ÿê çà åòàïàìè 

Òàáëèöÿ 2
Äèíàì³êà íàêîïè÷åííÿ õëîðîô³ëó b (ã/äì2) ó ëèñòêàõ ëàâàíäè âóçüêîëèñòî¿ 

çà åòàïàìè îðãàíîãåíåçó (ñåðåäíº çà 2015–2017 ðð.)

Ñîðò
Åòàï îðãàíîãåíåçó

ïî÷àòîê âåãåòàö³¿ ïîâíå ôîðìóâàííÿ ëèñòê³â ôîðìóâàííÿ áóòîí³â ïî÷àòîê öâ³ò³ííÿ ïîâíå öâ³ò³ííÿ
Feuervogel 0,36 0,41 0,42 0,39 0,36
Ë³âàä³ÿ 0,36 0,42 0,42 0,42 0,40
Îð³îí 0,36 0,38 0,42 0,64 0,43
Âîñòîê 0,35 0,35 0,41 0,40 0,36
König Humberg 0,34 0,45 0,51 0,52 0,43
Ìàåñòðî 0,37 0,45 0,42 0,44 0,36
Âåñåë³ íîòêè 0,37 0,43 0,43 0,42 0,42
Richard Walls 0,35 0,44 0,46 0,48 0,44

Í²Ð
0,05

0,05 0,11 0,09 0,11 0,33
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îðãàíîãåíåçó, òàê ³ çàëåæíî â³ä á³îëîã³÷íèõ 
îñîáëèâîñòåé ð³çíèõ ñîðò³â. 

Íà ïî÷àòêó âåãåòàö³¿ ëàâàíäè ñóìàðíèé 
óì³ñò õëîðîô³ë³â à ³ b ó ëèñòêàõ áóâ ó ìåæàõ 
â³ä 0,9 äî 1,1 ã/äì2, ïðîòå âæå äî ïåð³îäó ôîð-
ìóâàííÿ áóòîí³â (â³ðã³íàëüíèé åòàï) çðîñòàâ 
äî 1,5–1,7 ã/äì2. Ìàêñèìóìó öåé ïîêàçíèê äî-
ñÿãàâ íà ÷àñ öâ³ò³ííÿ – 1,8–2,0 ã/äì2.

Ùî ñòîñóºòüñÿ ñèíòåçó â ðîñëèíàõ õëîðî-
ô³ëó b çàëåæíî â³ä îñîáëèâîñòåé ñîðòó, òî 
íàéâèùèé éîãî âì³ñò íà åòàï³ ïî÷àòêó öâ³-
ò³ííÿ áóâ çàô³êñîâàíèé ó ñîðò³â ‘Îð³îí’ ³ 
‘Köönig Humberg’ – 0,64 ³ 0,52 ã/äì2 â³äïîâ³ä-
íî. Öå íà 0,25 ³ 0,13 ã/äì2 á³ëüøå ïîð³âíÿíî 
³ç ñîðòîì ‘Feuervogel’, ó ëèñòêîâèõ ïëàñòèí-
êàõ ÿêîãî íà öåé ÷àñ êîíöåíòðàö³ÿ ï³ãìåíòó 
áóëà íàéìåíøîþ ñåðåä óñ³õ äîñë³äæóâàíèõ 
êóëüòèâàð³â. Ïîð³âíÿíî ç ïîêàçíèêàìè ïî-
ïåðåäí³õ àíàë³ç³â óì³ñò õëîðîô³ëó b çðîñòàâ 
íà 18,8–25,0%. Íà íàñòóïíèõ åòàïàõ îðãàíî-
ãåíåçó êîíöåíòðàö³ÿ ï³ãìåíòó â ëèñòêàõ ïîñ-
òóïîâî çíèæóâàëàñü.

Äèíàì³êà íàêîïè÷åííÿ õëîðîô³ë³â ó ïðî-
öåñ³ ðîçâèòêó ðîñëèí ëàâàíäè âóçüêîëèñòî¿ 
â ðîêè ïðîâåäåííÿ äîñë³äæåíü äîâîäèòü, ùî 
òàê³ ïîêàçíèêè º äîñòàòíüî ëàá³ëüíèìè. Ðîñ-
ëèíè ïîñò³éíî àäàïòóþòüñÿ äî êîíêðåòíèõ 
óìîâ ñåðåäîâèùà ³ çì³íþþòüñÿ â³äïîâ³äíî äî 
åòàï³â îðãàíîãåíåçó. Íàéâèùîþ ô³ç³îëîã³÷-
íîþ ³ á³îõ³ì³÷íîþ àêòèâí³ñòþ ðîñëèíè ëà-
âàíäè õàðàêòåðèçóþòüñÿ â ïåð³îä öâ³ò³í-
íÿ (ãåíåðàòèâíèé åòàï îðãàíîãåíåçó). Ñàìå â 
öåé ÷àñ ó ðîñëèí â³äáóâàºòüñÿ ôîðìóâàííÿ 
ìàêñèìàëüíî¿ ïëîù³ ëèñòê³â, º íàé³íòåíñèâ-
í³øèìè îáì³í ðå÷îâèí ³ ïðîöåñè ôîòîñèíòå-
çó, à òîìó ñïîñòåð³ãàºòüñÿ íàéâèùà ïîòðåáà 
â åëåìåíòàõ ì³íåðàëüíîãî æèâëåííÿ, íàÿâ-
íîñò³ åíåðã³¿ ÔÀÐ ³ ñïîæèâàííÿ âîäè. 

Ï³ñëÿ çàâåðøåííÿ ïåð³îäó öâ³ò³ííÿ ðîñëè-
íè ëàâàíäè ôîðìóþòü ïëîäè ç íàñ³ííÿì. ²í-
òåíñèâí³ñòü îáì³ííèõ òà ñèíòåòè÷íèõ ïðî-
öåñ³â ïîñòóïîâî çíèæóºòüñÿ. Ôîðìóâàííÿ 
îðãàí³÷íèõ ðå÷îâèí ³ àêóìóëÿö³ÿ ñîíÿ÷íî¿ 
åíåðã³¿ â ðîñëèíàõ ïðîäîâæóºòüñÿ. Ó ðîñëè-
íàõ ñèíòåçóþòüñÿ â³äïîâ³äí³ çàïàñè ïëàñ-
òè÷íèõ ðå÷îâèí ÿê ó êîðåíÿõ, òàê ³ â ïåðåí-
õ³ìíèõ òêàíèíàõ ñòåáåë íà ïåð³îä á³îëîã³÷-
íîãî ñïîêîþ. Ó äðóã³é ïîëîâèí³ ë³òà àêòèâí³ 
ðîñòîâ³ ïðîöåñè ïðàêòè÷íî ïðèïèíÿþòüñÿ, 
â³äáóâàºòüñÿ ôîðìóâàííÿ íîâèõ àï³êàëüíèõ 
³ êîëàòåðàëüíèõ áðóíüîê íà ã³ëêàõ, ÿê³ áó-
äóòü àêòèâíî ðîçâèâàòèñÿ ï³ä ÷àñ íàñòóïíîãî 
âåãåòàö³éíîãî ïåð³îäó. 

Çì³íà êîíöåíòðàö³¿ õëîðîô³ë³â ó ëèñòêî-
âèõ ïëàñòèíêàõ ðîñëèí ëàâàíäè âóçüêîëèñ-
òî¿ º âàæëèâèì, ïðîòå äàëåêî íå ºäèíèì ïî-
êàçíèêîì á³îëîã³÷íî¿ ïðîäóêòèâíîñò³ ö³º¿ 
êóëüòóðè. Âîäíî÷àñ â³í º äîñèòü òî÷íèì ³í-

äèêàòîðîì íå ëèøå ïðîöåñ³â ôîòîñèíòåçó, à 
é á³îëîã³÷íî¿ àêòèâíîñò³ ðîñëèí çàãàëîì. 
Â³äïîâ³äíî, öåé ïîêàçíèê äàº çìîãó ³íòåã-
ðàëüíî îö³íèòè óìîâè âèðîùóâàííÿ ðîñëèí 
ëàâàíäè ³ ñïðîãíîçóâàòè ¿õ óðîæàéí³ñòü.

Âèñíîâêè
Çà ðåçóëüòàòàìè äîñë³äæåíü âèÿâëåíî ïî-

çèòèâíó äèíàì³êó íàêîïè÷åííÿ õëîðîô³ë³â à 
³ b ó ëèñòêàõ ðîñëèí ëàâàíäè âóçüêîëèñòî¿ çà 
åòàïàìè îðãàíîãåíåçó â óìîâàõ Êè¿âñüêî¿ îá-
ëàñò³. Ó ôàç³ öâ³ò³ííÿ ñóìàðíèé óì³ñò öèõ ï³ã-
ìåíò³â ó ëèñòêàõ äîñÿãàâ ìàêñèìóìó ³ çàëåæ-
íî â³ä ñîðòó ñòàíîâèâ â³ä 1,8 äî 2,0 ã/äì2, ùî 
íà 18,8–25,0% âèùå ïîêàçíèê³â ïîïåðåäíüîãî 
åòàïó ðîçâèòêó. Âèÿâëåíî ñîðòîâó çàëåæí³ñòü 
ó á³îñèíòåç³ õëîðîô³ë³â à ³ b. Íàéâèù³ ïîêàç-
íèêè âì³ñòó õëîðîô³ëó à íà ÷àñ öâ³ò³ííÿ ðîñ-
ëèí ëàâàíäè çàô³êñîâàíî â ñîðò³â ‘Âîñòîê’ ³ 
‘Ìàåñòðî’ (1,64 ã/äì2), õëîðîô³ëó b – ‘Îðiîí’ 
(0,64 ã/äì2) ³ ‘Köönig Humberg’ (0,52 ã/äì2). Âèç-
íà÷åí³ îñîáëèâîñò³ ôîðìóâàííÿ âì³ñòó õëîðî-
ô³ëó â ðîñëèíàõ çà åòàïàìè îðãàíîãåíåçó äà-
þòü çìîãó îö³íèòè âïëèâ óìîâ âèðîùóâàííÿ 
íà ñòàí íàñàäæåíü ð³çíèõ ñîðò³â ëàâàíäè ³ 
ìîæóòü áóòè âèêîðèñòàí³ äëÿ îïòèì³çàö³¿ 
òåõíîëîã³¿ âèðîùóâàííÿ êóëüòóðè.
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Öåëü. Îïðåäåëèòü îñîáåííîñòè áèîñèíòåçà õëîðî-
ôèëëîâ a è b â ëèñòüÿõ ëàâàíäû óçêîëèñòîé ïî ýòàïàì 
îðãàíîãåíåçà â óñëîâèÿõ Ïðàâîáåðåæíîé Ëåñîñòåïè 
Óêðàèíû. Ìåòîäû. Îáúåêòîì èññëåäîâàíèÿ áûëè âîñåìü 
ñîðòîâ ëàâàíäû óêðàèíñêîé è èíîñòðàííîé ñåëåêöèè: 
‘Feuervogel’, ‘Ëèâàäèÿ’, ‘Îðèîí’, ‘Âîñòîê’, ‘König Humberg’, 
‘Ìàýñòðî’, ‘Âåñåëûå íîòêè’ è ‘Richard Walls’ èç êîëëåêöèè 
ëàáîðàòîðèè öâåòî÷íî-äåêîðàòèâíûõ è ëåêàðñòâåííûõ 
ðàñòåíèé Èíñòèòóòà ñàäîâîäñòâà ÍÀÀÍ Óêðàèíû. Îá-
ðàçöû ðàñòèòåëüíîãî ìàòåðèàëà îòáèðàëè íà îïûòíûõ 
ó÷àñòêàõ ìàòî÷íûõ íàñàæäåíèé êóëüòóðû â 2015–2017 ãã. 
ïî ñëåäóþùèì ýòàïàì îðãàíîãåíåçà ðàñòåíèé: íà÷àëî 
âåãåòàöèè, ïîëíîå ôîðìèðîâàíèå ëèñòüåâ, ôîðìèðîâà-
íèå áóòîíîâ, íà÷àëî öâåòåíèÿ è ïîëíîå öâåòåíèå. Ñî-
äåðæàíèå õëîðîôèëëà â ëèñòüÿõ îïðåäåëÿëè ïî ìåòîäó 
Ò. Í. Ãîäíåâà â èíòåðïðåòàöèè À. Ï. Îñèïîâîé (1947). 
Ðåçóëüòàòû. Âûÿâëåíî ïîëîæèòåëüíóþ äèíàìèêó íàêîï-
ëåíèÿ õëîðîôèëëîâ à è b â ëèñòüÿõ ðàñòåíèé ëàâàíäû 

óçêîëèñòîé ïî ýòàïàì îðãàíîãåíåçà â óñëîâèÿõ Êèåâ-
ñêîé îáëàñòè. Â ôàçå öâåòåíèÿ ñóììàðíîå ñîäåðæàíèå 
ýòèõ ïèãìåíòîâ â ëèñòüÿõ äîñòèãàëî ìàêñèìóìà è â çà-
âèñèìîñòè îò ñîðòà ñîñòàâëÿëî îò 1,8 äî 2,0 ã/äì2, ÷òî íà 
18,8–25,0% âûøå ïîêàçàòåëåé ïðåäûäóùåãî ýòàïà ðàç-
âèòèÿ. Âûÿâëåíî ñîðòîâóþ çàâèñèìîñòü â áèîñèíòåçå 
õëîðîôèëëîâ à è b. Ñàìûå âûñîêèå ïîêàçàòåëè ñîäåðæà-
íèÿ õëîðîôèëëà à âî âðåìÿ öâåòåíèÿ ðàñòåíèé ëàâàíäû 
çàôèêñèðîâàíî ó ñîðòîâ ‘Âîñòîê’ è ‘Ìàýñòðî’ (1,64 ã/äì2), 
õëîðîôèëëà b – ‘Îðèîí’ (0,64 ã/äì2) è ‘König Humberg’ 
(0,52 ã/äì2). Âûâîäû. Îïðåäåëåííûå îñîáåííîñòè ôîð-
ìèðîâàíèÿ ñîäåðæàíèÿ õëîðîôèëëà â ðàñòåíèÿõ ïî ýòà-
ïàì îðãàíîãåíåçà ïîçâîëÿþò îöåíèòü âëèÿíèå óñëîâèé 
âûðàùèâàíèÿ íà ñîñòîÿíèå íàñàæäåíèé ðàçëè÷íûõ ñîð-
òîâ ëàâàíäû è ìîãóò áûòü èñïîëüçîâàíû äëÿ îïòèìèçàöèè 
òåõíîëîãèè âûðàùèâàíèÿ êóëüòóðû.

Êëþ÷åâûå ñëîâà: ëàâàíäà, õëîðîôèëë à è b; âåãåòà-
öèÿ; àäàïòàöèÿ; Ëåñîñòåïü Óêðàèíû.
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Purpose. To determine the peculiarities of the chloro-
phylls a and b biosynthesis in the leaves of lavender over 
the stages of organogenesis under the conditions of the 
Right Bank Forest-Steppe of Ukraine. Methods. The subject 
of the study was eight varieties of lavender of Ukrainian 
and foreign breeding: ‘Feuervogel’, ‘Livadia’, ‘Orion’, ‘Vostok’, 
‘König Humberg’, ‘Maestro’, ‘Veseli Notky’ and ‘Richard Walls’ 

from the collection of ornamental and medical plants of the 
Institute of Horticulture of the National Academy of Sci-
ences of Ukraine. Samples of vegetative material were taken 
at experimental stock sites during a period 2015 to 2017 
at the following stages of organogenesis: the beginning of 
vegetation, the complete formation of leaves, the formation 
of buds, the beginning of flowering and full flowering. The 
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content of chlorophyll in the leaves was determined by the 
Godnev’s method modified by Osipova (1947). Results. A 
positive dynamics of chlorophyll types a and b accumulation 
in the leaves of lavender plants over the stages of organo-
genesis under the conditions of the Kyiv region was found. 
At the flowering stage, the total content of these pigments 
in the leaves of varieties under investigation reached a 
maximum and ranged from 1.8 to 2.0 g/dm2, which was 18.8 
to 25.0% higher than the values of the previous stage of 
development. Variety-specific relations in biosynthesis in 
chlorophyll a and b was revealed. The highest chlorophyll a

content at the flowering stage was recorded in ‘Vostok’ and 
‘Maestro’ varieties (1.64 g/dm2), while chlorophyll b in ‘Orion’ 
(0.64 g/dm2) and ‘König Humberg’ (0.52 g/dm2). Conclu-
sions. The peculiarities of the changes in the chlorophyll 
content of lavender plants over the stages of organogenesis 
are determined, that allows evaluating the effect of growing 
conditions on the state of plantations of various lavender 
varieties and can be used to optimize the techno logy of lav-
ender cultivation.

Keywords: lavender; chlorophylls a and b; vegetation; adap-
tation; Ukrainian Forest-Steppe.
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