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Ô³ç³îëîã³ÿ ðîñëèí
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Âñòóï
Òðîÿíäà – îäíà ç îñíîâíèõ êóëüòóð äëÿ 

ñàäîâî-ïàðêîâîãî áóä³âíèöòâà. ¯¿ ñó÷àñíèé 
ñâ³òîâèé ñîðòèìåíò íàë³÷óº ïîíàä 30 òèñÿ÷ 
êóëüòèâàð³â. Ñåðåä òàêîãî ñîðòîâîãî ðîçìà¿ò-
òÿ îñîáëèâîþ äåêîðàòèâí³ñòþ îçíàê (ÿê-îò 
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ðîçåòêîïîä³áíà ôîðìà êâ³òêè, ïàñòåëüíà êî-
ëüîðîâà ãàìà, ñèëüíèé àðîìàò, òðèâàëå êâ³-
òóâàííÿ) âèð³çíÿþòüñÿ àíãë³éñüê³ òðîÿíäè, 
âèâåäåí³ áðèòàíñüêèì ñåëåêö³îíåðîì Äåâ³-
äîì Îñò³íîì ùå â ñåðåäèí³ ÕÕ ñò. [1]. Îäíàê, 
íåäîñòàòíº âèâ÷åííÿ á³îëîã³÷íèõ òà åêîëî-
ã³÷íèõ îñîáëèâîñòåé ³íòðîäóêîâàíèõ ñîðò³â 
â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿-
íè ñóòòºâî îáìåæóº âèêîðèñòàííÿ ö³º¿ ãðóïè 
òðîÿíä â îçåëåíåíí³ òà ëàíäøàôòíîìó áóä³â-
íèöòâ³, ùî, âëàñíå, é àêòóàë³çóº ïðîâåäåííÿ 
â³äïîâ³äíèõ íàóêîâèõ äîñë³äæåíü. 

Âîäíèé ðåæèì – îäèí ç íàéâàæëèâ³øèõ 
÷èííèê³â ñåðåäîâèùà çà âèðîùóâàííÿ áóäü-
ÿêèõ êóëüòóð. Îñîáëèâî ÷óòëèâîþ äî éîãî 
âïëèâó º ïîâåðõíÿ ëèñòêîâî¿ ïëàñòèíêè ðîñ-
ëèí [2].

Çà ñâîºþ îðãàí³çàö³ºþ â³ä îñíîâíèõ êë³òèí 
åï³äåðì³ñó â³äð³çíÿþòüñÿ ïðîäèõè – ìàë³ 
ïîðè íà ïîâåðõí³ ëèñòê³â òà ñòåáåë. Ñàìå 
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Ìåòà. Ç’ÿñóâàòè ïîñóõîñò³éê³ñòü ðîñëèí ñîðò³â àíãë³éñüêèõ òðîÿíä. Ìåòîäè. Ïîëüîâèé, àíàòîì³÷íèé, á³îìåòðè÷íèé. 
Ïîñóõîñò³éê³ñòü ðîñëèí ó ïîëüîâèõ óìîâàõ îö³íþâàëè çà 6-áàëîâîþ øêàëîþ Ñ. Ñ. Ï’ÿòíèöüêîãî (1961). K³ëüê³ñòü 
ïðîäèõ³â íà îäèíèöþ ïëîù³ ëèñòêîâî¿ ïëàñòèíêè âèçíà÷àëè çà äîïîìîãîþ ñêàíóâàëüíîãî åëåêòðîííîãî ì³êðîñêîïà 
JSM-6700F (JEOL, Òîê³î, ßïîí³ÿ). Ðåçóëüòàòè. Ïîñóõîñò³éê³ñòü ðîñëèí ñîðò³â àíãë³éñüêèõ òðîÿíä äîñë³äæóâàëè ÿê ó ïî-
ëüîâèõ, òàê ³ ëàáîðàòîðíèõ óìîâàõ. Çà â³çóàëüíèìè ñïîñòåðåæåííÿìè â ïåð³îäè ç íèçüêèì ð³âíåì âîëîãîçàáåçïå÷åííÿ 
òóðãîð ëèñòê³â íå çíèæóâàâñÿ, òîæ ïîëüîâó ïîñóõîñò³éê³ñòü óñ³õ ñîðò³â îö³íåíî ó 5 áàë³â. Çà ïàðàìåòðàìè ù³ëüíîñò³ 
ïðîäèõ³â íà îäèíèöþ ïëîù³ ëèñòêà âèä³ëåíî ñîðòè, ÿê³ ìàþòü ìàêñèìàëüí³ òà ì³í³ìàëüí³ çíà÷åííÿ öüîãî ïîêàçíèêà. 
Âèñíîâêè. Óñ³ äîñë³äæåí³ ñîðòè àíãë³éñüêèõ òðîÿíä ³ç êîëåêö³¿ Äåðæàâíîãî äåíäðîëîã³÷íîãî ïàðêó «Îëåêñàíäð³ÿ» 
ÍÀÍ Óêðà¿íè º äîñòàòíüî ïîñóõîñò³éêèìè â ïîëüîâèõ óìîâàõ. Îäíàê, âîíè ñóòòºâî ð³çíÿòüñÿ çà ïîêàçíèêàìè ù³ëüíîñò³ 
ïðîäèõ³â íà îäèíèöþ ïëîù³ ëèñòêà ðîñëèí. Íàéá³ëüøó ñåðåäíþ ê³ëüê³ñòü ïðîäèõ³â íà 0,5 ìì2 (163,67±7,93 øò.) 
çàô³êñîâàíî â ðîñëèí ñîðòó ‘Alan Titchmarsh’, íàéìåíøó (47,67±1,94 øò.) – ó ‘Charles Austin’. Ïîð³âíÿííÿ äàíèõ ùîäî 
ìîðôîëîã³¿ ëèñòê³â àíãë³éñüêèõ òðîÿíä òà ù³ëüíîñò³ ïðîäèõ³â ïîêàçàëî, ùî ñîðòàì ç ìåíøèìè ðîçì³ðàìè ëèñòê³â 
(‘Cottage Rose’, ‘Fisherman Friend’, ‘Noble Antony’, ‘Crocus Rose’) ïðèòàìàííà á³ëüøà ê³ëüê³ñòü ïðîäèõ³â íà îäèíèöþ 
ïëîù³, ùî âêàçóº íà ¿õíþ âèùó ïîñóõîñò³éê³ñòü. Îòðèìàí³ äàí³ ïîëüîâèõ ³ ëàáîðàòîðíèõ äîñë³äæåíü áóäóòü óðàõîâàí³ 
ï³ä ÷àñ ôîðìóâàííÿ ðåêîìåíäàö³é ùîäî âèêîðèñòàííÿ òðîÿíä äëÿ îçåëåíåííÿ ì³ñüêèõ òåðèòîð³é, äå ðîñëèíè ìîæóòü 
îïèíèòèñÿ â åêñòðåìàëüí³øèõ, àí³æ ó äåíäðîïàðêó, óìîâàõ.

Êëþ÷îâ³ ñëîâà: òðîÿíäè Äåâ³äà Îñò³íà; ëèñòêîâà ïëàñòèíêà; ù³ëüí³ñòü ïðîäèõ³â; ê³ëüê³ñí³ ïîêàçíèêè.
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âîíè ðåãóëþþòü ãàçîîáì³í ì³æ ëèñòêàìè é 
àòìîñôåðîþ, êîíòðîëþþ÷è ó òàêèé ñïîñ³á 
åôåêòèâí³ñòü âèêîðèñòàííÿ âîäè é ïðîöåñ 
ôîòîñèíòåçó, òîáòî áàëàíñ ì³æ óòðàòîþ âîäè 
òà ïîãëèíàííÿì CO

2
. Çàãàëîì ïðîäèõè ìà-

þòü äóæå âàæëèâå çíà÷åííÿ äëÿ ô³ç³îëîã³¿ 
ðîñëèí òà åêîëîã³¿ [3].

Âàæëèâèì êðèòåð³ºì ñòóïåíÿ ïîñóõîñò³é-
êîñò³ ìîæå ñëóãóâàòè ê³ëüê³ñòü ïðîäèõ³â íà 
îäèíèöþ ïëîù³ ëèñòêà: ÷èì ¿õ á³ëüøå, òèì 
âèùîþ º ïîñóõîñò³éê³ñòü äîñë³äæóâàíèõ ãå-
íîòèï³â. Òîáòî ù³ëüí³ñòü ïðîäèõ³â ìîæå 
ââàæàòèñÿ âàæëèâèì åêîô³ç³îëîã³÷íèì ïà-
ðàìåòðîì [6]. Ïðîäèõîâà òðàíñï³ðàö³ÿ çàëå-
æèòü â³ä ê³ëüêîñò³ ïðîäèõ³â íà îäèíèöþ ïî-
âåðõí³ ëèñòêà. Ê³ëüê³ñòü îñòàíí³õ íà îäíîìó 
áîö³ ëèñòêà ìîæå çì³íþâàòèñÿ â³ä 5 é äî 
1000 øò. íà 1 ìì2 ïîâåðõí³. Âîäíî÷àñ çàãàëü-
íà ïëîùà â³äêðèòèõ ïðîäèõ³â, íåçâàæàþ÷è 
íà ¿õíþ âåëèêó ê³ëüê³ñòü, ñòàíîâèòü ëèøå 
1–3% ïîâåðõí³ ëèñòêà [5].

Ïîñóõîñò³éê³ñòü òðîÿíä ð³çíèõ ñàäîâèõ 
ãðóï øèðîêî äîñë³äæóâàëè â óìîâàõ ÿê â³ä-
êðèòîãî, òàê ³ çàêðèòîãî ´ðóíòó. Çíà÷íó óâà-
ãó öüîìó ïèòàííþ íàóêîâö³ ïðèä³ëÿëè â 
óìîâàõ Ï³âäåííîãî áåðåãà Êðèìó. Çîêðåìà, 
Í. Ì. Òèìîøåíêî ³ Í. Î. Íîñîíåíêî [7] âèâ ÷à-
ëè ñò³éê³ñòü âèòêèõ òðîÿíä äî âèñîêèõ òåì-
ïåðàòóð ÷åðåç òåïëîñò³éê³ñòü ¿õí³õ ëèñòê³â. 
Áðà³ëêî Â. Î. òà ³í. [8, 9], Ïëóãàòàð Ñ. À. [10], 
äîñë³äæóþ÷è ðîñëèíè ÷àéíî-ã³áðèäíèõ ³ ì³-
í³àòþðíèõ òðîÿíä, ä³éøëè âèñíîâêó, ùî 
´ðóíòîâà òà ïîâ³òðÿíà ïîñóõà º åêîëîã³÷íèìè 
÷èííèêàìè, ùî îáìåæóþòü ¿õí³é ð³ñò ³ ðîç-
âèòîê ó Í³ê³òñüêîìó áîòàí³÷íîìó ñàäó.

Â óìîâàõ ì. Êèºâà Ò. Î. Áóéä³íà [11] îö³íèëà 
ð³âåíü ïîñóõîñò³éêîñò³ äîñë³äæåíèõ ñîðò³â âèò-
êèõ òðîÿíä ó 4–5 áàë³â çà øêàëîþ Ñ. Ñ. Ï’ÿò-
íèöüêîãî. Çà ïîêàçíèêàìè âîäîóòðèìóâàëü-
íî¿ çäàòíîñò³ ëèñòê³â òà ù³ëüíîñò³ ïðîäèõ³â 
ñåðåä íèõ âèä³ëåíî íàéïîñóõîñò³éê³ø³.

Óìîâè òåïëèöü, äå âèðîùóþòüñÿ òðîÿíäè 
íà çð³ç, ïîâèíí³ ðåòåëüíî êîíòðîëþâàòèñÿ, 
çîêðåìà âîëîã³ñòü ïîâ³òðÿ ³ ´ðóíòó. Òîìó 
íèçêà àâòîð³â äîñë³äæóâàëè àíàòîì³þ ëèñò-
ê³â òà ìîðôîëîã³þ ïðîäèõ³â ÷àéíî-ã³áðèäíèõ 
òðîÿíä â óìîâàõ çàêðèòîãî ´ðóíòó [12–14]. 
Ùî æ ñòîñóºòüñÿ àíãë³éñüêèõ òðîÿíä, òî 
äàí³ ùîäî ¿õíüî¿ ïîñóõîñò³éêîñò³ â íàóêîâ³é 
ë³òåðàòóð³ íàðàç³ â³äñóòí³. 

Ìåòà äîñë³äæåíü – ç’ÿñóâàòè ïîñóõîñò³é-
ê³ñòü ðîñëèí ñîðò³â àíãë³éñüêèõ òðîÿíä ó ïî-
ëüîâèõ òà ëàáîðàòîðíèõ óìîâàõ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ çä³éñíþâàëè íà êîëåêö³éí³é 

ä³ëÿíö³ «Ðîçàð³é» Äåðæàâíîãî äåíäðîëîã³÷íî-
ãî ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè. Ïðåä-

ìåòîì äîñë³äæåíü áóëè ðîñëèíè 28 ñîðò³â 
àíãë³éñüêèõ òðîÿíä êîëåêö³¿ äåíäðîïàðêó 
(‘Alan Titchmarsh’, ‘Cottage Rose’, ‘Fisherman’s 
Friend’, ‘Glamis Castle’, ‘Noble Antony’, ‘The 
Alnwick Rose’, ‘Othello’, ‘Spirit of Freedom’, 
‘Crocus Rose’, ‘Golden Celebration’, ‘Pat Austin’, 
‘Heritage’, ‘L. D. Braithwaite’, ‘A Shropshir 
Lad’, ‘Brother Cadfael’, ‘Christopher Marlowe’, 
‘Summer Song’, ‘Generous Gardener’, ‘Mary 
Rose’, ‘Crown Princess Margareta’, ‘Graham 
Thomas’, ‘William and Catharine’, ‘The Pilgrim’, 
‘James Galway’, ‘Tea Clipper’, ‘Queen of Sweden’, 
‘Charles Austin’). Äîñë³äæåííÿ âèêîíàíî â ïî-
ëüîâèõ óìîâàõ ïðîòÿãîì 2016–2020 ðð. òà íà 
ãåðáàðíèõ çðàçêàõ ëèñòê³â âëàñíèõ çáîð³â 
(ëàáîðàòîðí³ äîñë³äæåííÿ).

Ôàêòè÷íó ïîñóõîñò³éê³ñòü ðîñëèí ó ïîëüî-
âèõ óìîâàõ îö³íþâàëè çà 6-áàëîâîþ øêàëîþ 
Ñ. Ñ. Ï’ÿòíèöüêîãî [15]: 

0 – ðîñëèíà ãèíå â³ä ïîñóõè;
1 – ëèñòêè â³äïàëè, óñèõàþòü ê³íö³ ïàãîí³â;
2 – óñèõàº á³ëüøå ïîëîâèíè ëèñòê³â ³ ÷àñ-

òèíà ïàãîí³â;
3 – óðàæåíî ìåíøå ïîëîâèíè ëèñòê³â;
4 – ó äåíí³ ãîäèíè ëèñòêè âòðà÷àþòü òóð-

ãîð, â’ÿíóòü, àëå çà í³÷ éîãî â³äíîâëþþòü;
5 – ðîñëèíà íå ïîòåðïàº â³ä ïîñóõè.
Ëèñòêè, ç ÿêèõ ãîòóâàëè ïðåïàðàòè äëÿ 

åëåêòðîííî-ì³êðîñêîï³÷íèõ äîñë³äæåíü, çáè-
ðàëè ç êóù³â àíãë³éñüêèõ òðîÿíä, ùî çðîñòà-
þòü íà òåðèòîð³¿ êîëåêö³éíî-åêñïîçèö³éíî¿ 
ä³ëÿíêè «Ðîçàð³é» Äåðæàâíîãî äåíäðîëîã³÷íî-
ãî ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè.

Äëÿ àíàòîì³÷íèõ äîñë³äæåíü îáèðàëè ïî 
ï’ÿòü çäîðîâèõ, äîáðå ðîçâèíåíèõ òà îñâ³òëå-
íèõ ðîñëèí áåç îçíàê ïðèãí³÷åííÿ ðîñòó é 
ðîçâèòêó. Ç êîæíî¿ ç íèõ áðàëè ïî òðè çäî-
ðîâ³, ïîâí³ñòþ ñôîðìîâàí³ ëèñòêè ³ç ñåðåä-
íüî¿ ÷àñòèíè ñòåáëà. 

Ëèñòêè âèñóøóâàëè çà ìåòîäèêîþ Â. Â. 
Àëüî õ³íà òà Ä. Ï. Ñ³ðåéùèêîâà [16]. ²ç ñåðåä-
èíè ëèñòêîâî¿ ïëàñòèíè, ìàéæå á³ëÿ öåí-
òðàëüíî¿ æèëêè, äâîñòîðîíí³ì çì³ííèì ëå-
çîì äëÿ áðèòòÿ âèð³çàëè ôðàãìåíòè ðîçì³-
ðîì ïðèáëèçíî 0,4 × 0,4 ñì. 

Äëÿ ï³äãîòîâëåíèõ ïðåïàðàò³â âèêîðèñòî-
âóâàëè «ïåëþñòêè» ç òîíêèõ ì³äíèõ ïëàñ-
òèí ç ðîáî÷èì ïîëåì 1 × 1 ñì òà íåâåëèêèì 
âèñòóïîì äëÿ ïîëåãøåííÿ ¿õ òðèìàííÿ é çàç-
íà÷åííÿ íîìåðó ïðåïàðàòó. Íà ðîáî÷å ïîëå 
ïëàñòèíè íàêëåþâàëè äâîñòîðîííþ êëåéêó 
ñòð³÷êó. Ôðàãìåíòè ëèñòê³â ïåðåíîñèëè íà 
«ïåëþñòêè».

Äëÿ òî÷íîãî âèçíà÷åííÿ ôðàãìåíò³â ëèñò-
ê³â äëÿ äîñë³äæåííÿ òà ðîçì³ùåííÿ ÷àñòè-
íîê ëèñòêîâî¿ ïëàñòèíêè íà ðîáî÷îìó ïîë³ 
âèêîðèñòîâóâàëè á³íîêóëÿðíèé ñòåðåîñêî-
ï³÷íèé ì³êðîñêîï ÌÁÑ-10.
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Íàïèëåííÿ âóãëåöåì ïðîâîäèëè íà ñòîëèêó 
ç íàõèëîì òà îáåðòàííÿì ìåòîäîì âàêóóìíîãî 
òåðì³÷íîãî âèïàðîâóâàííÿ âàêóóìíîãî óí³âåð-
ñàëüíîãî ïîñòà ÂÓÏ-5Ì (ÀÒ SELMI, Ñóìè, 
Óêðà¿íà); íàïèëåííÿ ïëàòèíîþ – çà äîïîìîãîþ 
ïðèñòðîþ ³îííî-ïëàçìîâîãî òðàâëåííÿ JFC-
1600 (JEOL, Òîê³î, ßïîí³ÿ). Çðàçêè äîñë³äæó-
âàëè íà ðàñòðîâîìó åëåêòðîííîìó ì³êðîñêîï³ 
JSM-6700F (JEOL, Òîê³î, ßïîí³ÿ) ó ðåæèì³ âòî-
ðèííî¿ åëåêòðîííî¿ åì³ñ³¿ (ïðèëàä JFC-1600 òà 
ðàñòðîâèé åëåêòðîííèé ì³êðîñêîï JSM-7600 
²íñòèòóòó ãåîõ³ì³¿, ì³íåðàëîã³¿ òà ðóäîóòâîðåí-
íÿ ³ìåí³ Ì. Ï. Ñåìåíåíêà ÍÀÍ Óêðà¿íè).

Ðåçóëüòàòè äîñë³äæåíü
Íàéïðîñò³øèì ìåòîäîì îö³íþâàííÿ ïîñó-

õîñò³éêîñò³ ðîñëèí º ïîëüîâèé, êîëè çà ¿õíüîþ 
ðåàêö³ºþ ó ïîñóøëèâèé ïåð³îä âåãåòàö³¿ ñïî-
ñòåð³ãàþòü áåçïîñåðåäíüî â ïðèðîäíèõ óìîâàõ. 

Ï³ä ÷àñ â³çóàëüíèõ ñïîñòåðåæåíü çîâí³ø-
í³õ îçíàê íåñòà÷³ âîëîãè íà êóùàõ àíãë³é-
ñüêèõ òðîÿíä íå âèÿâëåíî (òóðãîð íå çìåí-
øóâàâñÿ, ðîñëèíè íå â’ÿíóëè). Òîìó çà 6-áà-
ëîâîþ øêàëîþ Ñ. Ñ. Ï’ÿòíèöüêîãî ïîñóõîñ-
ò³éê³ñòü óñ³õ äîñë³äæóâàíèõ ñîðò³â îö³íåíî 
ó 5 áàë³â. Äëÿ òî÷í³øîãî îö³íþâàííÿ ïîñó-
õîñò³éêîñò³ ðîñëèí âèêîðèñòîâóâàëè ëàáî-
ðàòîðíèé ìåòîä – âèçíà÷åííÿ ù³ëüíîñò³ 
ïðîäèõ³â.

Óñòàíîâëåíî, ùî â óñ³õ äîñë³äæóâàíèõ ñîð-
ò³â òðîÿíä ïåðåâàæíà á³ëüø³ñòü ïðîäèõ³â 
çíàõîäèòüñÿ íà àáàêñ³àëüíîìó (íèæíüîìó) 
áîö³ ëèñòêà. Ïðè öüîìó ì³æ íèìè âèÿâëåíî 
ñóòòºâ³ â³äì³òíîñò³ â ù³ëüíîñò³ ðîçòàøóâàí-
íÿ ïðîäèõ³â íà ïîâåðõí³ ëèñòêîâî¿ ïëàñòèí-
êè: â³ä 47,67±1,94 øò. ó ñîðòó ‘Charles Austin’ 
äî 163,67±7,93 øò. íà 0,5 ìì2 ïëîù³ ëèñòêà 
â ‘Alan Titchmarsh’ (òàáëèöÿ).

Òàáëèöÿ
Ê³ëüê³ñòü ïðîäèõ³â íà îäèíèöþ ïëîù³ ëèñòê³â (0,5 ìì2) 

ñîðò³â àíãë³éñüêèõ òðîÿíä (2018–2020 ðð.)
Íàçâà ñîðòó 2018 2019 2020 Ñåðåäíº çíà÷åííÿ

‘Alan Titchmarsh’ 153 172 166 163,67±7,93
‘Cottage Rose’ 167 142 134 147,67±3,59
‘Fisherman’s Friend’ 130 141 156 142,33±3,00
‘Glamis Castle’ 138 138 138 138,00±2,75
‘Noble Antony’ 136 127 134 132,33±1,89
‘The Alnwick Rose’ 131 126 135 130,67±1,76
‘Othello’ 117 116 138 123,67±3,09
‘Spirit of Freedom’ 126 126 119 123,67±1,76
‘Crocus Rose’ 113 123 126 120,67±2,26
‘Golden Celebration’ 139 116 104 119,67±3,59
‘Pat Austin’ 127 123 107 119,00±2,83
‘Abraham Darby’ 124 105 115 114,67±2,54
‘Heritage’ 78 96 141 105,00±4,90
‘L.D. Braithwaite’ 87 117 111 105,00±3,46
‘A Shropshir Lad’ 102 116 89 102,33±3,02
 ‘Brother Cadfael’ 116 96 93 101,67±3,09
‘Christopher Marlowe’ 112 80 108 100,00±3,65
‘Summer Song’ 97 92 110 99.67±2,62
‘Generous Gardener’ 83 101 110 98,00±3,16
‘Mary Rose’ 88 93 85 88,67±1,70
‘Crown Princess Margareta’ 89 98 77 88,00±2,71
‘Graham Thomas’ 93 87 83 87,67±1,88
‘William and Catharine’ 86 76 85 82,33±2,06
‘The Pilgrim’ 80 84 79 81,00±1,53
‘James Galway’ 91 62 77 76,67±3,12
‘Tea Clipper’ 75 55 60 63,33±2,79
‘Queen of Sweden’ 55 59 64 59,33±1,76
‘Charles Austin’ 42 52 49 47,67±1,94

Á³ëüøà ê³ëüê³ñòü ïðîäèõ³â ìîæå ñâ³ä÷èòè 
ïðî âèùó ñò³éê³ñòü ñîðòó äî âèñîêèõ òåìïå-
ðàòóð. Äåê³ëüêà ç äîñë³äæåíèõ ñîðò³â ìà-
þòü ê³ëüê³ñòü ïðîäèõ³â, áëèçüêó äî íàé-
á³ëüøî¿ (‘Cottage Rose’, ‘Fisherman’s Friend’, 
‘Glamis Castle’, ‘Noble Antony’, ‘The Alnwick 
Rose’). Ðåøòà ñîðò³â çàéìàþòü ïðîì³æíå ïî-
ëîæåííÿ.

Íà ðèñóíêó íàâåäåíî åëåêòðîííî-ì³êðî-
ñêîï³÷íå çîáðàæåííÿ ëèñòêîâèõ ïëàñòèíîê 
äâîõ ñîðò³â àíãë³éñüêèõ òðîÿíä ³ç íàéá³ëü-
øîþ òà íàéìåíøîþ ù³ëüí³ñòþ ïðîäèõ³â.

Àíàë³çóþ÷è ë³òåðàòóðí³ äàí³ ùîäî ù³ëüíîñ-
ò³ ïðîäèõ³â ó âèòêèõ òðîÿíä (10,03–35,33 øò. 
íà 1 ìì2) [11], òà ïîð³âíþþ÷è ¿õ ³ç îòðèìà-
íèìè ðåçóëüòàòàìè, ìîæíà ä³éòè âèñíîâêó, 



63ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 1

Plant physiology

ùî ïîñóõîñò³éê³ñòü àíãë³éñüêèõ òðîÿíä º íà-
áàãàòî âèùîþ.

Îäíèì ç ïîêàçíèê³â ïîñóõîñò³éêîñò³ º òà-
êîæ ³ ðîçì³ðè ëèñòêà: ó ïîñóõîñò³éê³øèõ ðîñ-
ëèí âîíè, çàçâè÷àé, ìåíø³ [17]. Ïîð³âíÿííÿ 
äàíèõ ùîäî ìîðôîëîã³¿ ëèñòê³â àíãë³éñüêèõ 
òðîÿíä [18] òà âèçíà÷åíèõ ïàðàìåòð³â ù³ëü-
íîñò³ ïðîäèõ³â íà ëèñòêîâ³é ïëàñòèíö³, äàº 
çìîãó ñòâåðäæóâàòè, ùî â ðîñëèí ç ìåíøèìè 
ðîçì³ðàìè ëèñòê³â (‘Cottage Rose’, ‘Fisherman 
Friend’, ‘Noble Antony’, ‘Crocus Rose’) ñïîñòå-
ð³ãàºòüñÿ á³ëüøà ê³ëüê³ñòü ïðîäèõ³â íà îäè-
íèöþ ïëîù³. Ö³ ïîêàçíèêè âêàçóþòü íà âèùó 
ïîñóõîñò³éê³ñòü çàçíà÷åíèõ ñîðò³â àíãë³éñü-
êèõ òðîÿíä.

Âèñíîâêè
Óñ³ äîñë³äæåí³ ñîðòè àíãë³éñüêèõ òðîÿíä 

êîëåêö³¿ Äåðæàâíîãî äåíäðîëîã³÷íîãî ïàðêó 

«Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè º äîñòàòíüî ïî-
ñóõîñò³éêèìè â ïîëüîâèõ óìîâàõ. Âîäíî÷àñ 
ëàáîðàòîðí³ äîñë³äæåííÿ ñâ³ä÷àòü, ùî ù³ëü-
í³ñòü ïðîäèõ³â íà îäèíèöþ ïëîù³ ëèñòêà º 
ñîðòîñïåöèô³÷íîþ îçíàêîþ, çà ÿêîþ äîñë³-
äæåí³ ðîñëèíè ñóòòºâî ð³çíÿòüñÿ. Íàéá³ëü-
øèì öåé ïîêàçíèê áóâ ó ñîðòó ‘Alan Titchmarsh’ 
(163,67±7,93 øò.), à íàéìåíøèì – ó ‘Charles 
Austin’ (47,67±1,94 øò.). Á³ëüøà ê³ëüê³ñòü 
ïðîäèõ³â íà îäèíèöþ ïëîù³ ïðèòàìàííà 
ëèñòêàì ³ç ìåíøèìè ðîçì³ðàìè. 

Îòðèìàí³ äàí³ ïîëüîâèõ ³ ëàáîðàòîðíèõ 
äîñë³äæåíü áóäóòü óðàõîâàí³ ï³ä ÷àñ ôîðìó-
âàííÿ ðåêîìåíäàö³é äëÿ îçåëåíåííÿ ì³ñüêèõ 
òåðèòîð³é, äå ðîñëèíè ìîæóòü îïèíèòèñÿ â 
åêñòðåìàëüí³øèõ, àí³æ ó äåíäðîïàðêó, óìî-
âàõ. Çîêðåìà, ñîðòè àíãë³éñüêèõ òðîÿíä, ÿê³ 
ìàþòü çíà÷íó ù³ëüí³ñòü ïðîäèõ³â, – ‘Alan 
Titchmarsh’, ‘Cottage Rose’, ‘Fisherman’s 

1

 
2

Ïðèì³òêà. Êðàòí³ñòü çá³ëüøåííÿ ×100 òà ×1000; ìàñøòàáíà øêàëà ì³ñòèòüñÿ ó ïðàâîìó íèæíüîìó êóòêó.
Ðèñ. Åëåêòðîííî-ì³êðîñêîï³÷íå çîáðàæåííÿ ïðîäèõ³â íà ëèñòêîâ³é ïëàñòèíö³ 

ð³çíèõ ñîðò³â àíãë³éñüêèõ òðîÿíä:  1 – ‘Alan Titchmarsh’, 2 – ‘Charles Austin’
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Ô³ç³îëîã³ÿ ðîñëèí

Friend’, ‘Glamis Castle’, ‘Noble Antony’, ‘The 
Alnwick Rose’, ðåêîìåíäóºòüñÿ âèêîðèñòîâó-
âàòè äëÿ îçåëåíåííÿ â óìîâàõ óðáàí³çîâàíîãî 
ñåðåäîâèùà.

Âèä³ëåí³ ñîðòè ç âèñîêîþ ïîòåíö³éíîþ ïî-
ñóõîñò³éê³ñòþ ìîæóòü ìàòè âàæëèâå çíà÷åííÿ 
äëÿ ïîäàëüøî¿ ñåëåêö³éíî¿ ðîáîòè.

Âèêîðèñòàíà ë³òåðàòóðà
1. Ðóáöîâà Î. Ë., Ãîðä³ºíêî Ä. Ñ., ×èæàíüêîâà Â. ². Àíãë³éñüê³ 

òðîÿíäè â êîëåêö³ÿõ Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ 
Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè òà Äåðæàâíîãî äåíäðîëîã³÷íîãî 
ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè. ²íòðîäóêö³ÿ ðîñëèí. 2017. 
¹ 4. Ñ. 79–84. doi: 10.5281/zenodo.2331850

2. Êîëåñí³÷åíêî Î. Â., Ðóáöîâà Î. Ë., Øóìèê Ì. ². òà ³í. Òðîÿíäè 
â íàñàäæåííÿõ ì³ñòà Êèºâà. Êè¿â : ÔÎÏ ßì÷èíñüêèé Î. Â., 
2020. 267 ñ.

3. Hetherington A., Woodward I. The role of stomata in sensing 
and driving environmental change. Nature. 2003. Vol. 424. 
P. 901–908. doi: 10.1038/nature01843

4. Ìèðîñëàâîâ Å. À. Ñòðóêòóðà è ôóíêöèè ýïèäåðìèñà ëèñòà 
ïîêðûòîñåìåííûõ ðàñòåíèé. Ëåíèíãðàä : Íàóêà, 1974. Ñ. 45–48.

5. Àõìàòîâ Ì. Ê. Àíàòîìî-ìîðôîëîãè÷åñêàÿ õàðàêòåðèñòèêà 
óñòüèö äðåâåñíûõ ðàñòåíèé. Âåñòíèê ÊÍÓ èì. Æ. Áàëàñàãûíà. 
2014. Ñïåö. âûï. Ñ. 47–52.

6. Ìîðãóí Â. Â., Êèðèçèé Ä. À., Øàä÷èíà Ò. Ì. Ýêîôèçèîëîãè÷åñêèå 
è ãåíåòè÷åñêèå àñïåêòû àäàïòàöèè êóëüòóðíûõ ðàñòåíèé ê 
ãëîáàëüíûì èçìåíåíèÿì êëèìàòà. Ôèçèîëîãèÿ è áèîõèìèÿ 
êóëüò. ðàñòåíèé. 2010. Ò. 42, ¹ 1. Ñ. 3–21.

7. Òèìîøåíêî Í. Ì., Íîñîíåíêî Í. À. Ìîðôîôèçèîëîãè÷åñêèå 
îñîáåííîñòè óñòîé÷èâîñòè âüþùèõñÿ ðîç ê íèçêèì òåìïåðà-
òóðàì. Áèîëîãè÷åñêèå çàêîíîìåðíîñòè èçìåí÷èâîñòè è ôè-
çèîëîãèÿ ïðèñïîñîáëåííîñòè èíòðîäóöèðîâàííûõ ðàñòå-
íèé : òåçèñíûé äîêëàä íà Âñåñîþçí. êîíô. (ã. ×åðíîâöû, 
14–17 ñåíòÿáðÿ 1977 ã.). ×åðíîâöû, 1977. Ñ. 150–152.

8. Áðàèëêî Â. À., Ãóáàíîâà Ò. Á., Êëèìåíêî Ç. Ê., Ïëóãàòàðü Ñ. À. 
Ìîðôî-àíàòîìè÷åñêèå õàðàêòåðèñòèêè ëèñòà íåêîòîðûõ 
ñîðòîâ ÷àéíî-ãèáðèäíûõ ðîç è èõ çàñóõîóñòîé÷èâîñòü íà 
Þæíîì áåðåãó Êðûìà. Áþëëåòåíü ÃÍÁÑ. 2019. Âûï. 130.                  
Ñ. 129–136. doi: 10.25684/NBG.boolt.130.2019.18

9. Brailko V. A., Plugatar S. A., Pilipchuk T. I. et al. Morphological 
and physiological features of the miniature rose cultivar 
‘Rise’n’Shine under long time culture in vitro and in vivo. Acta 
Hortic. 2018. Vol. 1224. P. 139–144. doi:10.17660/
ActaHortic.2018.1224.19

10. Ïëóãàòàðü Ñ. À. Áèîëîãè÷åñêèå îñîáåííîñòè ÷àéíî-ãèáðèä-
íûõ ðîç êîëëåêöèè Íèêèòñêîãî áîòàíè÷åñêîãî ñàäà : àâòî-
ðåô. äèñ. … êàíä. áèîë. íàóê : ñïåö. 03.02.01 «Áîòàíèêà» / 
Íèêèòñêèé áîò. ñàä. ßëòà, 2018. 23 ñ. 

11. Áóéä³íà Ò. Î. Á³îëîãî-åêîëîã³÷í³ îñîáëèâîñò³ ë³àí ðîäó Rosa L. 
â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïè Óêðà¿íè : àâòîðåô. äèñ. … 
êàíä. á³îë. íàóê : ñïåö. 03.00.05 «Áîòàí³êà» / ÍÁÑ ³ì. Ì. Ì. 
Ãðèø êà ÍÀÍÓ. Êè¿â, 2019. 22 ñ.

12. In B.-C., Motomura S., Inamoto K. et al. Multivariate analysis 
of relations between preharvest environmental factors, 
postharvest morphological and physiological factors, and vase 
life of cut ‘Asami Red’ roses. J. Japan. Hort. Sci. 2007. Vol. 76, 
Iss, 1. P. 66–72. doi: 10.2503/jjshs.76.66

13. Marrison N., Benninga J. A nursery comparison on the vase 
life of the rose ‘First Red’: effects on growth circumstances. 
Acta Hortic. 2001. Vol. 543. P. 285–297. doi: 10.1766/
ActaHortic.2001.543.34

14. Torre S., Tove F., Gislered H., Moe R. Leaf anatomy and stomatal 
morphology of greenhouse roses grown at moderate or high 
air humidity. J. Am. Soc. Hortic. Sci. 2003. Vol. 128, Iss. 4.                        
P. 14–25. doi: 10.21273/JASHS.128.4.0598

15. Ïÿòíèöêèé Ñ. Ñ. Ïðàêòèêóì ïî ëåñíîé ñåëåêöèè. Ìîñêâà :             
Ñ.-õ. ëèò-ðà, æóðí. è ïëàêàòû, 1961. 148 ñ.

16. Àëåõèí Â. Â., Ñûðåéùèêîâ Ä. Ï. Ìåòîäèêà ñóøêè ðàñòåíèé 
äëÿ ãåðáàðèÿ è õðàíåíèå ãåðáàðèÿ. Ìåòîäèêà ïîëåâûõ áî-
òàíè÷åñêèõ èññëåäîâàíèé. Âîëîãäà : Ñåâåðíûé ïå÷àòíèê, 
1926. Ñ. 120–130. 

17. Waleed F. Drought adaptive mechanisms of plants – a re-
view. Adv. Agr. Environ. Sci. 2019. Vol. 2, Iss. 1. P. 62–65.                              
doi: 10.30881/aaeoa.00021

18. Ðóáöîâà Î. Ë., Ãîðä³ºíêî Ä. Ñ., Áóéä³íà Ò. Î. òà ³í. Ìîðôîëî-
ã³÷í³ îñîáëèâîñò³ òà á³îìåòðè÷í³ ïîêàçíèêè ëèñòê³â ñîðò³â 
àíãë³éñüêèõ òðîÿíä. Plant Var. Stud. Prot. 2020. Ò. 16, ¹ 1.          
Ñ. 25–31. doi: 10.21498/2518-1017.16.12020.201017 

References
1. Rubtsova, O. L., Hordiienko, D. S., & Chyzhankova, V. I. (2017). 

English roses in collections of M. M. Gryshko National Botani-
cal Garden of the NAS of Ukraine and the State Dendrological 
Park Oleksandria of the NAS of Ukraine. Introdukcìâ roslin 
[Plant Introduction], 4, 79–84. [in Ukrainian]. doi: 10.5281/
zenodo.2331850

2. Kolesnichenko, O. V., Rubtsova, O. L., Shumyk, M. I., Hrysiuk, 
S. M., Pikovskyi, M. Y., Shvets, I. V., … Chyzhankova, V. I. (2020). 
Troiandy v nasadzhenniakh mista Kyieva [Roses in plantations of 
the city of Kiev]. Kyiv: FOP Yamchynskyi. [in Ukrainian]

3. Hetherington, A., & Woodward, I. (2003). The role of stomata in 
sensing and driving environmental change. Nature, 424, 901–
908. doi: 10.1038/nature01843

4. Miroslavov, E. A. (1974). Struktura i funktsii epidermisa lista 
pokrytosemennykh rasteniy [Structure and function of the epi-
dermis of the leaf of angiosperms]. Leningrad: Nauka. [in Rus-
sian]

5. Akhmatov, M. K. (2014). Anatomical and morphological charac-
teristics of the stomata of woody plants. Žusup Balasagyn 
atyndagy Uluttuk universitetininn atyndagy žarčysy [Vestnik of 
the Kyrgyz National University named after Zhusup Balasagyn], 
Spec. Iss., 47–52. [in Russian]

6. Morgun, V. V., Kiriziy, D. A., & Shadchina, T. M. (2010). Ecophy-
siological and genetical aspects of crops adaptation to global 
climate changes. Fiziol. biokhim. kul’t. rast. [Physiology and 
Biochemistry of Cultivated Plants], 42(1), 3–21. [in Russian]

7. Timoshenko, N. M., & Nosonenko, N. A. (1977). Morphophysio-
logical features of resistance of climbing roses to low tempe-
ratures. In Biologicheskie zakonomernosti izmenchivosti i 
fiziologiya prisposoblennosti introdutsirovannykh rasteniy: tezis-
nyy doklad Vsesoyuznoy konferentsii [Biological patterns of 
variability and physiology of adaptability of introduced plants: 
abstracts of All-Union Conf.] (pp. 150–152). Sept. 14–17, 1977, 
Chernivtsi, Ukraine. [in Russian]

8. Brailko, V. A., Gubanova, T. B., Klimenko, Z. K., & Plugatar, S. A. 
(2019). Morphological and anatomical features in the leaves of 
some hybrid tea roses and their drought tolerance on the 
Southern Coast of the Crimea. Byulleten Glavnogo botaniches ko-
go sada [Bulletin of the Main Botanical Garden], 130, 129–136. 
doi: 10.25684/NBG.boolt.130.2019.18 [in Russian]

9. Brailko, V. A., Plugatar, S. A., Pilipchuk, T. I., Plugatar, Yu. V., & 
Mitrofanova, I. V. (2018). Morphological and physiological fea-
tures of the miniature rose cultivar ‘Rise’n’Shine under long 
time culture in vitro and in vivo. Acta Hortic., 1224, 139–144. 
doi: 10.17660/ActaHortic.2018.1224.19

10. Plugatar, S. A. (2018). Biologicheskie osobennosti chayno-gib-
ridnykh roz kollektsii Nikitskogo botanicheskogo sada [Biologi-
cal features of hybrid tea roses from the collection of Nikitsky 
Botanical Garden] (Extended Abstract of Cand. Biol. Sci. Diss.). 
Nikitsky Botanical Garden, Yalta, Ukraine. [in Russian]

11. Buidina, T. O. (2019). Bioloho-ekolohichni osoblyvosti lian rodu 
Rosa L. v umovakh Pravoberezhnoho Lisostepy Ukrainy [Biologi-
cal and ecological features of climbing roses of genus Rosa L. 
in the conditions of the Right Bank Forest-Steppe of Ukraine] 
(Extended Abstract of Cand. Biol. Sci. Diss.). M. M. Hryshko 
National Botanical Garden, Kyiv, Ukraine. [in Ukrainian]



65ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 1

Plant physiology

12. In, B.-C., Motomura, S., Inamoto, K., Doi, M., & Mori, G. (2007). 
Multivariate analysis of relations between preharvest environ-
mental factors, postharvest morphological and physiological 
factors, and vase life of cut ‘Asami Red’ roses. J. Japan. Hort. 
Sci., 76(1), 66–72. doi: 10.2503/jjshs.76.66

13. Marrison, N., & Benninga, J. A. (2001). A nursery comparison on the 
vase life of the rose ‘First Red’: effects on growth circumstances. 
Acta Hortic., 543, 285–297. doi: 10.1766/ActaHortic.2001.543.34

14. Torre, S., Tove, F., Gislered, H., & Moe, R. (2003). Leaf Anato-
my and Stomatal Morphology of Greenhouse Roses Grown at 
Moderate or High Air Humidity. J. Am. Soc. Hortic. Sci., 128(4), 
14–25. doi: 10.21273/JASHS.128.4.0598

15. Pyatnitskiy, S. S. (1961). Praktikum po lesnoy selektsii [Work-
shop on forest selection]. Moscow: Sel’khozyaystvennaya lite-
ratura, zhurnaly i plakaty. [in Russian]

Purpose. To study the drought resistance of plants of 
English roses varieties. Methods. Field, anatomical, bio-
metric. The drought resistance of plants in the field was as-
sessed according to S. S. Pyatnitsky 6-point scale (1961). 
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visual observations, during periods with a low level of mois-
ture supply, leaf turgor did not decrease; therefore, the field 
drought resistance of all varieties was estimated at 5 points. 
According to the parameters of stomatal density per unit of 
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National Academy of Sciences of Ukraine are quite drought-
resistant in the field. But they differed significantly in the 
density of stomata per unit area. The largest average num-
ber of stomata per 0.5 mm2 (163.67±7.93 pcs.) was recorded 
in the variety ‘Alan Titchmarsh’, the lowest (47.67±1.94) – 
in ‘Charles Austin’. Comparison of data on leaf morphology 
of English roses and stomata density showed that varieties 
with smaller leaf sizes (‘Cottage Rose’, ‘Fisherman Friend’, 
‘Noble Antony’, ‘Crocus Rose’) have a greater number of sto-
mata per unit area, which indicates their high drought resis-
tance. The data obtained from field and laboratory studies 
will be taken into account in the formation of recommenda-
tions on the use of roses for landscaping urban areas, where 
plants may find themselves in more extreme conditions 
than in an arboretum. 

Keywords: David Austin roses; leaf blade; stomatal den-
sity; quantitative indicators.
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