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Ðîñëèííèöòâî

Âñòóï
Íåñòàá³ëüí³ñòü çàáåçïå÷åííÿ åêîíîì³êè 

Óêðà¿íè âèêîïíèìè åíåðãîíîñ³ÿìè ñïîíóêàº 
äî àêòèâ³çàö³¿ ïîøóêó íåòðàäèö³éíèõ â³ä-
íîâëþâàíèõ âèä³â åíåðã³¿. Çà îñòàíí³ ðîêè â 
öüîìó íàïðÿì³ â³äáóëèñÿ ñóòòºâ³ çðóøåííÿ. 
ßêùî â 1998 ð. âèêîðèñòàííÿ íåòðàäèö³é-
íèõ â³äíîâëþâàíèõ âèä³â åíåðã³¿ ñòàíîâèëî 
âñüîãî 0,5% â³ä îáñÿã³â ñïîæèâàíèõ ïàëèâíî-
åíåðãåòè÷íèõ ðåñóðñ³â [1], òî ñüîãîäí³, çà äà-
íèìè Äåðæåíåðãîåôåêòèâíîñò³ Óêðà¿íè, 
÷àñòêà â³äíîâëþâàíèõ äæåðåë åíåðã³¿ çðîñëà 
äî 5,8% [2]. Öå äîñèòü çíà÷í³ ïîêàçíèêè, àëå 
âîíè íåäîñòàòí³ äëÿ ïîâíîãî ðîçâ’ÿçàííÿ 
ïðîáëåìè åíåðãîçàáåçïå÷åííÿ. 

Âàãîìèì ðåçåðâîì îòðèìàííÿ çíà÷íèõ îá-
ñÿã³â ëåãêîâ³äíîâëþâàíî¿ åíåðãåòè÷íî¿ ñèðî-
âèíè, çâàæàþ÷è íà ñïðèÿòëèâ³ êë³ìàòè÷í³ 
òà ́ ðóíòîâ³ óìîâè Óêðà¿íè, º ¿¿ âèðîùóâàííÿ 

íà ñïåö³àëüíèõ åíåðãåòè÷íèõ ïëàíòàö³ÿõ äå-
ðåâíèõ ðîñëèí, çäåá³ëüøîãî âåðáè [3, 4]. 

Òàêèé íàïðÿì ãîñïîäàðþâàííÿ º äîñèòü 
ïîøèðåíèì ó áàãàòüîõ êðà¿íàõ [5–8]. Ðîçâè-
âàºòüñÿ â³í ³ â Óêðà¿í³: íàðàç³ âæå ñòâîðåíî 
ïðèáëèçíî 5 òèñ. ãà òàêèõ íàñàäæåíü [3]. 
Äëÿ ï³äâèùåííÿ åôåêòèâíîñò³ ïëàíòàö³éíî-
ãî âèðîùóâàííÿ åíåðãåòè÷íî¿ á³îìàñè âåðáè 
âàæëèâå çíà÷åííÿ ìàº äîá³ð ïåâíèõ ôîðì, 
ùî õàðàêòåðèçóþòüñÿ âèñîêîþ ïðîäóêòèâ-
í³ñòþ òà ñò³éê³ñòþ äî ä³¿ íåñïðèÿòëèâèõ 
÷èííèê³â ó ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ 
óìîâàõ ³ íà ð³çíèõ êàòåãîð³ÿõ çåìåëü. 

Ìåòà äîñë³äæåíü – âñòàíîâèòè äîö³ëü-
í³ñòü âèêîðèñòàííÿ äåÿêèõ ñîðò³â âåðáè ³íî-
çåìíî¿ ñåëåêö³¿ äëÿ ñòâîðåííÿ åíåðãåòè÷íèõ 
ïëàíòàö³é â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Îá’ºêòîì äîñë³äæåííÿ áóëè íàñàäæåííÿ 

÷îòèðüîõ ñîðò³â âåðáè øâåäñüêî¿ ñåëåêö³¿ 
(‘Tora’, ‘Tordis’, ‘Inger’, ‘Wilhelm’), òðüîõ ñîð-
ò³â ç Ïîëüù³ (‘1047’, ‘82’, ‘1057’) òà îäíîãî 
óãîðñüêîãî – ‘Express’.

Ñîðò ‘Tora’ – ã³áðèä âåðáè Øâåð³íà (Salix 
Schwerinii E. Wolf, æ³íî÷èé êëîí ‘L79069’) ³ç 
âåðáîþ ïðóòîâèäíîþ (Salix viminalis L., ÷î-
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Ìåòà. Âñòàíîâèòè äîö³ëüí³ñòü âèêîðèñòàííÿ äåÿêèõ ñîðò³â âåðáè ³íîçåìíî¿ ñåëåêö³¿ äëÿ ñòâîðåííÿ åíåðãåòè÷íèõ 
ïëàíòàö³é â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ. Ìåòîäè. Îá’ºêòîì äîñë³äæåííÿ áóëè åíåðãåòè÷í³ ïëàíòàö³¿ ÷îòèðüîõ ñîðò³â 
âåðáè øâåäñüêî¿ ñåëåêö³¿ (‘Tora’, ‘Tordis’, ‘Inger’, ‘Wilhelm’), òðüîõ ñîðò³â ç Ïîëüù³ (‘1047’, ‘82’, ‘1057’) òà îäíîãî óãîðñü-
êîãî – ‘Express’. Íàñàäæåííÿ äîñë³äæóâàíèõ ñîðò³â âåðáè ñòâîðþâàëè âïðîäîâæ 2012–2013 ðð. íà ñòàðîîðíèõ çåì-
ëÿõ â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ. Ðåçóëüòàòè. Âñòàíîâëåíî, ùî á³îëîã³÷í³ îñîáëèâîñò³ äîñë³äæóâàíèõ ñîðò³â ³ ãóñòîòà 
ñàä³ííÿ ¿õ æèâö³â ñóòòºâî âïëèâàþòü íà ïðèæèâëþâàí³ñòü æèâö³â, êóùèñò³ñòü, ê³ëüê³ñòü ïàãîí³â íà 1 ãà, âèñîòó ðîñëèí 
òà ïðîäóêòèâí³ñòü åíåðãåòè÷íî¿ á³îìàñè. Ï³ñëÿ ïåðøîãî ðîêó âèðîùóâàííÿ ìàêñèìàëüí³ ïîêàçíèêè âðîæàéíîñò³ ñóõî¿ 
ìàñè ñïîñòåð³ãàëèñü ó âàð³àíòàõ ç íàéá³ëüøîþ ãóñòîòîþ ñàä³ííÿ (22,5 òèñ. øò./ãà). Ïðîòÿãîì äðóãîãî âåãåòàö³éíîãî 
ïåð³îäó â óñ³õ âàð³àíòàõ äîñë³äó â³äáóâñÿ çíà÷íèé ïðèð³ñò á³îìàñè. Îñîáëèâî ³íòåíñèâíèì â³í áóâ çà ñåðåäíüî¿ ãóñòî-
òè ñàä³ííÿ (16,4 òèñ. øò./ãà). Ï³ñëÿ òðåòüîãî ðîêó âåãåòàö³¿ ìàêñèìàëüíèõ ïîêàçíèê³â ïðîäóêòèâíîñò³ äîñÿãëè ñîðòè 
‘Tora’, ‘Inger’ ³ ‘Tordis’ çà ãóñòîòè ñàä³ííÿ 16,4 òèñ. øò./ãà. Âèñíîâêè. Â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ íàéâèùèìè ïîêàç-
íèêàìè ïðîäóêòèâíîñò³ ñóõî¿ á³îìàñè çà òðèð³÷íîãî öèêëó çáèðàííÿ âðîæàþ â³äçíà÷àþòüñÿ êëîíè øåäñüêî¿ ñåëåêö³¿: 
‘Tora’ – â³ä 25,72 äî 28,12 ò/ãà, ‘Inger’ – â³ä 26,71 äî 30,27 ³ ‘Tordis’ – â³ä 21,58 äî 27,56 ò/ãà. Ïðîâåäåíèé ³ºðàðõ³÷íèé 
êëàñòåðíèé àíàë³ç äîñë³äæóâàíèõ êóëüòèâàð³â çà ïðèæèâëþâàí³ñòþ æèâö³â, êîìïëåêñîì á³îìåòðè÷íèõ ïîêàçíèê³â òà 
ïðîäóêòèâí³ñòþ ñâ³ä÷èòü, ùî âîíè îá’ºäíóþòüñÿ ó äâà êëàñòåðè. Äî ïåðøîãî êëàñòåðó íàëåæàòü ñîðòè øâåäñüêî¿ ñåëåêö³¿ 
‘Tora’ òà ‘Inger’, ÿê³ çà âñ³ìà õàðàêòåðèñòèêàìè ðîñòó é ïðîäóêòèâíîñò³ ìàëè íàéâèù³ ïîêàçíèêè. Äî äðóãîãî ââ³éøëà ðåø-
òà ñîðò³â, ÿê³ ð³çíîþ ì³ðîþ º ïåðñïåêòèâíèìè äëÿ âèðîùóâàííÿ ó Âîëèíñüêîìó Îï³ëë³. Îñîáëèâî öå ñòîñóºòüñÿ ñîðò³â 
‘Tordis’, ‘Wilhelm’ òà ‘Express’, ùî ðîçòàøîâàí³ â ïðàâ³é ÷àñòèí³ äðóãîãî êëàñòåðó ³ õàðàêòåðèçóþòüñÿ âèñîêèìè ïîêàçíè-
êàìè ïðîäóêòèâíîñò³. Åíåðãåòè÷í³ ïëàíòàö³¿ âåðáè â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ äîö³ëüíî ñòâîðþâàòè ç ïî÷àòêîâîþ 
ãóñòîòîþ 12–15 òèñ. ðîñëèí íà 1 ãà.

Êëþ÷îâ³ ñëîâà: åíåðãåòè÷í³ ïëàíòàö³¿; Salix L.; ñîðòè; á³îìåòðè÷í³ ïîêàçíèêè ðîñëèí; óðîæàéí³ñòü ñóõî¿ á³îìàñè.

Yaroslav Fuchylo
http://orcid.org/0000-0002-2669-5176
Iryna Gnap
https://orcid.org/0000-0002-2363-3279 
Olexandr Hanzhenko
https://orcid.org/0000-0002-8118-1645



231ISSN 2518-1017  Plant Varieties Studying and protection, 2018, Vol. 14, No 2

Plant production

ëîâ³÷èé êëîí ‘Orm’), âèâåäåíèé ó Øâåö³¿ ³ 
íàðàç³ º åòàëîíîì äëÿ ïîð³âíÿííÿ ç íèì ïî-
êàçíèê³â ðîñòó é ïðîäóêòèâíîñò³ ³íøèõ êëî-
í³â. Çàáåçïå÷óº âèñîêèé óðîæàé íà ñâ³æèõ ³ 
âîëîãèõ ´ðóíòàõ íà ï³âíî÷³ ñåðåäíüî¿ ªâðî-
ïè. Ìàéæå íå óðàæóºòüñÿ ³ðæåþ ëèñòÿ òà 
øê³äíèêàìè [8]. 

Ñîðò ‘Tordis’ – ã³áðèä ñîðòó ‘Òîrà’ ³ç ñîð-
òîì âåðáè ïðóòîâèäíî¿ ‘Ulv’. Îäèí ³ç íàéïðî-
äóêòèâí³øèõ ñîðò³â. Äîáðå ðîñòå íà âñ³õ ´ðóí-
òàõ, îñîáëèâî íà ñóõèõ. Äóæå âèñîêîâðî-
æàéíèé ó Ï³âí³÷íî-Öåíòðàëüí³é ªâðîï³. Íå 
óðàæóºòüñÿ ³ðæåþ ëèñòÿ [8].

Ñîðò ‘Inger’ – ã³áðèä âåðáè òðèòè÷èíêîâî¿ 
(S. triandra L., æ³íî÷èé êëîí SW911066) ³ç 
êëîíîì âåðáè ïðóòîâèäíî¿ ‘Jorr’. ßê ³ ‘Tordis’, 
º îäíèì ³ç íàéïðîäóêòèâí³øèõ ñîðò³â. Äîáðå 
ðîñòå íà âñ³õ ´ðóíòàõ, îñîáëèâî íà ñóõèõ. 
Íàéâèù³ âðîæà¿ á³îìàñè ôîðìóº â óìîâàõ 
ì’ÿêîãî òåïëîãî êë³ìàòó ç íîðìàëüíèì çàáåç-
ïå÷åííÿì âîëîãîþ [8].

Ñîðò ‘Wilhelm’ – ã³áðèä ñîðò³â ‘Sherwood’ ³ 
‘Bjorn’, ñòâîðåíèõ íà îñíîâ³ âåðáè ïðóòîâèä-
íî¿ [8].

Ïîëüñüê³ ñîðòè ‘1047’ (‘Gigantea’), ‘1057’ 
(‘Marzencinski’) ³ ‘082’ (‘Warm-maz’) òàêîæ 
ñòâîðåí³ íà îñíîâ³ âåðáè ïðóòîâèäíî¿.

Ñîðò ‘Express’ ñòâîðåíèé óãîðñüêèìè ñå-
ëåêö³îíåðàìè íà îñíîâ³ âåðáè á³ëî¿ (Salix 
alba L. ‘Corvinus’) [9].

Åíåðãåòè÷í³ ïëàíòàö³¿ âèùåçãàäàíèõ ñîð-
ò³â âåðáè áóëè ñòâîðåí³ âïðîäîâæ 2012–
2013 ðð. íà âèñíàæåíèõ, ìàëîïðèäàòíèõ äëÿ 
âèðîùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêî¿ ïðîäóê-
ö³¿ çåìëÿõ ï³âäåííî-çàõ³äíî¿ ÷àñòèíè Âîëèí-
ñüêî¿ îáëàñò³ (Ëóöüêèé, Ëîêà÷³âñüêèé, ²âà-
íè÷³âñüêèé òà Ãîðîõ³âñüêèé àäì³í³ñòðàòèâí³ 
ðàéîíè) òà ï³âí³÷íî-çàõ³äíî¿ ÷àñòèíè Ëüâ³â-
ñüêî¿ îáëàñò³ (Ñîêàëüñüêèé ð-í). Öåé ðåã³îí 
çà àãðîêë³ìàòè÷íèì ðàéîíóâàííÿì íàëå-
æèòü äî çîíè Çàõ³äíîãî Ïîë³ññÿ, à çà ô³çèêî-
ãåîãðàô³÷íèì – äî îáëàñò³ Âîëèíñüêå Îï³ëëÿ.

Íàñàäæåííÿ ñòâîðþâàëè âèñàäæóâàííÿì 
îäíîð³÷íèõ çäåðåâ’ÿí³ëèõ æèâö³â äâîìà ñïî-
ñîáàìè: âðó÷íó ³ ìåõàí³çîâàíî ñïàðåíèìè 
ðÿäàìè (äâîðÿäíèìè ñìóãàìè) çà ñõåìîþ 
1,5×0,75 ì ç òðüîìà âàð³àíòàìè ãóñòîòè: 12,9; 
16,5 ³ 22,5 òèñ. øò./ãà.

Ìåõàí³çîâàíå ñàäæàííÿ âèêîíóâàëè ÷îòè-
ðèðÿäíîþ ñàäèëüíîþ ìàøèíîþ «Energy 
Planter» äàíñüêî¿ êîìïàí³¿ «Egedal», ÿêà 
ðîçð³çàº ïðóò íà æèâö³ çàâäîâæêè 18 ñì áåç-
ïîñåðåäíüî ï³ä ÷àñ ñàä³ííÿ. Âðó÷íó âèñà-
äæóâàëè æèâö³ äîâæèíîþ 22–25 ñì.

 Ðîñëèíè åíåðãåòè÷íî¿ âåðáè ³íòðîäóêîâà-
íèõ ñîðò³â îö³íþâàëè âïðîäîâæ òðüîõ ðîê³â 
âåãåòàö³¿ (2012–2014 ðð.) çà òàêèìè ïîêàçíè-
êàìè: ïðèæèâëþâàí³ñòü æèâö³â, ñåðåäíÿ âè-

ñîòà êóù³â, êóùèñò³ñòü, ê³ëüê³ñòü ïàãîí³â 
íà 1 ãà, ñåðåäí³é ä³àìåòð ïàãîí³â òà âðîæàé-
í³ñòü ñóõî¿ á³îìàñè. Äîñë³äæóâàí³ õàðàêòå-
ðèñòèêè âñòàíîâëþâàëè â³äïîâ³äíî äî çà-
ãàëüíîïðèéíÿòèõ ó ðîñëèííèöòâ³ ìåòîäèê. 
Íà çàâåðøàëüíîìó åòàï³ âèêîðèñòîâóâàëè 
òàêîæ ìàòåð³àëè Ìåòîäîëîã³¿ äîñë³äæåííÿ 
åíåðãåòè÷íèõ ïëàíòàö³é âåðá ³ òîïîëü [10].

Äëÿ êëàñèô³êàö³¿ êëîí³â âåðáè çà êîìï-
ëåêñîì á³îìåòðè÷íèõ ïîêàçíèê³â ³ çáåðåæå-
íîñò³ áóëà çàñòîñîâàíà ³ºðàðõ³÷íà àãëîìåðà-
òèâíà ïðîöåäóðà êëàñòåðíîãî àíàë³çó íà 
îñíîâ³ åâêë³äîâî¿ â³äñòàí³ ì³æ îá’ºêòàìè. 
Êëàñòåðíèé àíàë³ç ïðîâåëè ç äîïîìîãîþ â³ä-
ïîâ³äíîãî ìîäóëÿ ïàêåòó ïðèêëàäíèõ ïðî-
ãðàì STATISTICA.

Ðåçóëüòàòè äîñë³äæåíü
Ïðîâåäåíèé àíàë³ç ïðèæèâëþâàíîñò³ æèâ-

ö³â äîñë³äæóâàíèõ ñîðò³â âåðáè ñâ³ä÷èòü, 
ùî ñîðòîâ³ îñîáëèâîñò³ òà, ïåðåäóñ³ì, ñïîñ³á 
ñàä³ííÿ ñóòòºâî âïëèâàþòü íà öåé ïîêàçíèê 
(ðèñ. 1).

ßê âèïëèâàº ç íàâåäåíèõ äàíèõ, ïðèæèâ-
ëþâàí³ñòü æèâö³â óñ³õ äîñë³äæóâàíèõ êóëü-
òèâàð³â áóëà äîñèòü âèñîêîþ ³ çì³íþâàëàñÿ 
â³ä 82,1 äî 95,1%. Íàéâèùèìè ïîêàçíèêàìè 
ïðèæèâëþâàíîñò³ æèâö³â â³äçíà÷àâñÿ ñîðò 
‘Tora’ çà ¿õ âèñàäæóâàííÿ âðó÷íó (95,1%). Çà 
ìåõàí³çîâàíîãî ñàä³ííÿ ïðèæèâëþâàí³ñòü 
æèâö³â çíèçèëàñÿ äî 89,4%. Ó ñîðòó ‘Tordis’ 
ö³ ïîêàçíèêè ñòàíîâèëè 93,2 ³ 88,3% â³äïî-
â³äíî, ó ñîðòó ‘Inger’ – 91,9 ³ 86,7%. Íàé-
ìåíøîþ ïðèæèâëþâàí³ñòü æèâö³â áóëà â 
ñîðòó ‘1057’ – 84,5 òà 82,1%.

Ñóòòºâà ð³çíèöÿ ì³æ ïîêàçíèêàìè ïðè-
æèâëþâàíîñò³ æèâö³â çà ðó÷íîãî ³ ìåõàí³çî-
âàíîãî ñàä³ííÿ ïîÿñíþºòüñÿ òèì, ùî âèêî-
ðèñòàíà ñàäèëüíà ìàøèíà íàð³çàº æèâö³ çàâ-
äîâæêè ëèøå 18 ñì ³ âîíè ÷àñòî âèñàäæó-
þòüñÿ ï³ä ïåâíèì êóòîì äî âåðòèêàë³. Çà 
ðó÷íîãî ñàä³ííÿ âèêîðèñòîâóþòüñÿ æèâö³ 
çàâäîâæêè 22–25 ñì ³ âèñàäæóþòüñÿ âîíè 
âåðòèêàëüíî. Òàêèì ÷èíîì, çà ìåõàí³çîâàíî-
ãî ñàä³ííÿ æèâö³ ìàþòü ìåíø³ ðîçì³ðè ³ âè-
ñàäæóþòüñÿ íà ìåíøó ãëèáèíó â ñóõ³øèé 
´ðóíò, ùî íåãàòèâíî ïîçíà÷àºòüñÿ íà ¿õ óêî-
ð³íåíí³. 

Íà âàæëèâ³ñòü âïëèâó âîëîãîñò³ ́ ðóíòó íà 
ïðèæèâëþâàí³ñòü æèâö³â ñâ³ä÷àòü äàí³, 
ïðåäñòàâëåí³ íà ðèñóíêó 2. 

ßê âèïëèâàº ç íàâåäåíèõ äàíèõ, êð³ì ñîð-
òîâèõ îñîáëèâîñòåé, ÷àñòêà âïëèâó ÿêèõ íà 
ïðèæèâëþâàí³ñòü æèâö³â ñòàíîâèòü 41,5%, 
òà ñïîñîáó ñàä³ííÿ (26,7%), çíà÷íèé âïëèâ 
íà ïðîöåñ óêîð³íåííÿ ñàäèâíîãî ìàòåð³àëó 
ìàþòü ïîãîäí³ óìîâè (îïàäè é òåìïåðàòóðà) 
– 20,9%, ÿê³ áåçïîñåðåäíüî âèçíà÷àþòü âîëî-



232 ISSN 2518-1017  Plant Varieties Studying and protection, 2018, Т. 14, №2

Ðîñëèííèöòâî

ã³ñòü ´ðóíòó ³ àêòèâí³ñòü ïðîõîäæåííÿ ðîñ-
òîâèõ ïðîöåñ³â. 

Îäíèì ³ç îñíîâíèõ ïîêàçíèê³â çà ÿêèì 
ìîæíà îïîñåðåäêîâàíî îö³íþâàòè ïðîäóê-
òèâí³ñòü åíåðãåòè÷íèõ ïëàíòàö³é âåðá º ¿õíÿ 
âèñîòà. Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü, ùî, 
ÿê ³ â ðàç³ ç ïðèæèâëþâàí³ñòþ æèâö³â, íàé-
á³ëüø³ ïîêàçíèêè âèñîòè ðîñëèí âèÿâèëèñÿ 
â êëîí³â øâåäñüêî¿ ñåëåêö³¿ ‘Tora’, ‘Tordis’ 
òà ‘Inger’ (ðèñ. 3).

Çîêðåìà, ó ðîñëèí ñîðò³â ‘Tora’ òà ‘Inger’ 
âîíè ñòàíîâèëè 1,85 ³ 1,82 ì. Êóù³ ñîðòó 
‘Tordis’ íà öåé ÷àñ ìàëè ñåðåäíþ âèñîòó 1,59 ì. 
Íàïðèê³íö³ äðóãîãî âåãåòàö³éíîãî ïåð³îäó ñå-
ðåäí³ ïîêàçíèêè âèñîòè ðñîëèí öèõ ñîðò³â 
ïðàêòè÷íî çð³âíÿëèñÿ ³ ñòàíîâèëè ó ‘Tora’ 
2,47 ì, ó ‘Tordis’ – 2,44 ³ â ‘Inger’ – 2,49 ì.

Ðèñ. 1. Âïëèâ ñîðòîâèõ îñîáëèâîñòåé òà ñïîñîáó ñàä³ííÿ íà ïðèæèâëþâàí³ñòü æèâö³â âåðáè

Ðèñ. 2. ×àñòêà âïëèâó ôàêòîð³â íà ïðèæèâëþâàí³ñòü 
æèâö³â âåðáè

Çà òðåò³é ð³ê êóù³ ñîðòó ‘Tordis’ ïðèðîñëè 
ó âèñîòó â ñåðåäíüîìó íà 0,52 ì ³ âèÿâèëèñÿ 
íàéâèùèìè ñåðåä äîñë³äæóâàíèõ êóëüòèâà-
ð³â. Ñåðåäíÿ âèñîòà òðèð³÷íèõ ðîñëèí êëî-
í³â ‘Tordis’, ‘Tora’ òà ‘Inger’ ñòàíîâèëà 2,97; 
2,79, ³ 2,76 ì â³äïîâ³äíî. Äåùî ìåíøèìè ïî-
êàçíèêàìè ñåðåäíüî¿ âèñîòè êóù³â â³äçíà-
÷àëèñÿ êóëüòèâàðè ‘82’ (2,71 ì), ‘Express’ 
(2,68 ì) òà ‘Wilhelm’ (2,65 ì). Íàéìåíø³ ñå-
ðåäí³ âèñîòè, ÿê íà òðåò³é, òàê ³ â ïîïåðåäí³ 
ðîêè, âèÿâèëèñÿ â ñîðò³â ïîëüñüêî¿ ñåëåêö³¿ 
‘1047’ ³ ‘1057’.

Âàæëèâîþ õàðàêòåðèñòèêîþ ðîñëèí âåðáè 
â åíåðãåòè÷íèõ ïëàíòàö³ÿõ º êóùèñò³ñòü – 
ê³ëüê³ñòü ïàãîí³â, ùî ïðèïàäàº íà îäèí êóù. 
Öåé ïîêàçíèê ìàº âïëèâ íà ïðîäóêòèâí³ñòü 
á³îìàñè, çàò³íåííÿ ïîâåðõí³ ´ðóíòó, âèá³ð çà-
ñîá³â çáîðó âðîæàþ á³îìàñè òîùî.

Äîñë³äæåííÿ, ïðîâåäåí³ â 1–2-ð³÷íèõ åíåð-
ãåòè÷íèõ ïëàíòàö³ÿõ âåðá ð³çíî¿ ãóñòîòè ñà-
ä³ííÿ, ñâ³ä÷àòü, ùî íà ê³ëüê³ñòü ïàãîí³â íà 
îäèí êóù ïîì³òíî âïëèâàþòü ãóñòîòà ñàä³í-
íÿ ³ ñîðòîâ³ îñîáëèâîñò³. Íà ïëàíòàö³ÿõ ïåð-
øîãî ðîêó âèðîùóâàííÿ äëÿ âñ³õ äîñë³äæó-
âàíèõ ñîðò³â ñïîñòåð³ãàºòüñÿ çâîðîòí³é 
çâ’ÿçîê ì³æ ãóñòîòîþ ñàä³ííÿ ³ ñåðåäíüîþ 
ê³ëüê³ñòþ ïàãîí³â íà îäèí êóù. Âîäíî÷àñ, 
â³í ÷³òêî ïðîñòåæóºòüñÿ äëÿ âñ³õ äîñë³äæó-
âàíèõ ñîðò³â. Î÷åâèäíî, öå ñïðè÷èíåíî ìåí-
øîþ îñâ³òëåí³ñòþ áðóíüîê âèñàäæåíèõ ðîñ-
ëèí ó âàð³àíòàõ ç á³ëüøîþ ãóñòîòîþ ñàä³ííÿ 
æèâö³â, óíàñë³äîê ÷îãî ìåíøå áðóíüîê ïðî-
ðîñòàþòü ³ ç íèõ, â³äïîâ³äíî, ôîðìóºòüñÿ 
ìåíøå ïàãîí³â. Íàéâèùîþ êóùèñò³ñòþ â³ä-
çíà÷àëèñÿ ðîñëèíè êëîíó ‘Inger’ – â³ä 2,30 
äî 3,09 ïàãîíà íà îäèí êóù çàëåæíî â³ä ãóñ-
òîòè ¿õ ñòîÿííÿ. Íàéìåíø êóùèñòèìè çà 
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ãóñòîòè 12,9 òèñ. øò./ãà âèÿâèëèñÿ ‘Tordis’ 
(2,36 øò.), ‘Wilhelm’ (2,60 øò.) òà ‘Express’ 
(2,70 øò.). Çà ãóñòîòè 16,4 òèñ. øò./ãà íàé-
ìåíøó êóùèñò³ñòü ìàëè êëîí ‘1057’ (2,14 øò.) 
³ ‘Tordis’ (1,86 øò./êóù), à íàéá³ëüøå ïàãî-
í³â ïðè öüîìó áóëî â ðîñëèí êëîíó ‘1047’ – 
2,71 øò./êóù. Çà ìàêñèìàëüíî¿ ãóñòîòè             
(22,5 òèñ. øò./ãà) íàéá³ëüøó ê³ëüê³ñòü ïàãî-
í³â ñôîðìóâàëè êëîíè ‘1047’ – 2,33 øò./êóù 
òà ‘Inger’ – 2,30 øò./êóù, íàéìåíøó – 
‘Express’ òà ‘Wilhelm’ – 1,40 ³ 1,30 øò./êóù 
â³äïîâ³äíî.

Ó äâîð³÷íîìó â³ö³ ê³ëüê³ñòü ïàãîí³â íà 
îäèí êóù â óñ³õ âàð³àíòàõ äîñë³äó äåùî 
çá³ëüøèëàñÿ çà ðàõóíîê ïîÿâè ïåâíî¿ ê³ëü-
êîñò³ íîâèõ ïàãîí³â (ðèñ. 4). 

Çà íàéìåíøî¿ ïî÷àòêîâî¿ ãóñòîòè íàéá³ëü-
øå ïàãîí³â âèðîñëî íà êóùàõ âåðáè êëîí³â: 

‘Inger’ – 3,48 øò./êóù, ‘1057’ – 3,29 ³ ‘1047’ 
– 3,19 øò./êóù. 

Çà ãóñòîòè ñàä³ííÿ 16,4 òèñ. øò./ãà íàéá³ëüø 
êóùèñòèìè áóëè: ‘Inger’ – 2,87 øò./êóù, 
‘1047’ – 2,83 ³ ‘Tora’ – 2,50 øò./êóù.

Ó âàð³àíòàõ ç ìàêñèìàëüíîþ ãóñòîòîþ ñà-
ä³ííÿ íàéá³ëüøå ïàãîí³â òåæ ñôîðìóâàëè 
ðîñëèíè ñîðò³â ‘Inger’ òà ‘1047’ – 2,38 ³ 
2,37 øò./êóù, íàéìåíøå – ‘Express’ òà 
‘Wilhelm’ – 1,46 ³ 1,56 øò./êóù â³äïîâ³äíî.

Óñòàíîâëåíî, ùî íàéá³ëüøèé âïëèâ íà 
ê³ëüê³ñòü ïàãîí³â ó êóù³ (62,2%) ìàº ãóñòîòà 
ñàä³ííÿ, äåùî ìåíøèé – ñîðò âåðáè (22,7%). 
Âïëèâ ðåøòè ôàêòîð³â âèÿâèâñÿ íåçíà÷íèì.

Íà îñíîâ³ äàíèõ ùîäî ñåðåäíüî¿ ê³ëüêîñò³ 
ïàãîí³â ó êóù³ òà ãóñòîòè ñàä³ííÿ (ê³ëüêîñò³ 
êóù³â íà 1 ãà) áóëî âèðàõóâàíî âàæëèâó õà-
ðàêòåðèñòèêó, íåîáõ³äíó äëÿ âèçíà÷åííÿ âðî-

Ðèñ. 3. Âïëèâ ñîðòîâèõ îñîáëèâîñòåé íà ñåðåäíþ âèñîòó êóù³â 1–3-ð³÷íèõ ïëàíòàö³é âåðáè

Ðèñ. 4. Ê³ëüê³ñòü ïàãîí³â ó êóù³ ï³ñëÿ äðóãîãî ðîêó âåãåòàö³¿ âåðáè
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æàéíîñò³ åíåðãåòè÷íèõ ïëàíòàö³é – ê³ëüê³ñòü 
ïàãîí³â íà 1 ãà. Ï³ñëÿ ïåðøîãî âåãåòàö³éíîãî 
ïåð³îäó íàéá³ëüøó ê³ëüê³ñòü ïàãîí³â íà 1 ãà â 
á³ëüøîñò³ ñîðò³â ñïîñòåðåæåíî ó âàð³àíòàõ ç 
ìàêñèìàëüíîþ ãóñòîòîþ ñàä³ííÿ. Âîäíî÷àñ, 
íàéá³ëüøó ê³ëüê³ñòü ïàãîí³â íà 1 ãà çàô³êñî-
âàíî â êëîí³â ‘1047’ òà ‘Inger’ – 52,4 ³ 51,8 òèñ. 
øò./ãà, íàéìåíøó â ‘Express’ òà ‘Wilhelm’ – 
31,5 ³ 33,8 òèñ. øò./ãà â³äïîâ³äíî.

Çà ñåðåäíüî¿ ãóñòîòè ñàä³ííÿ æèâö³â íàé-
á³ëüøà ê³ëüê³ñòü ïàãîí³â íà 1 ãà òåæ âèÿâè-
ëàñü ó ñîðò³â ‘1047’ òà ‘Inger’ – 44,3 ³ 43,4 òèñ. 
øò./ãà, íàéìåíøà – ó ‘Tordis’ òà ‘1057’ – 30,5 
³ 35,0 òèñ. øò./ãà â³äïîâ³äíî.

Çà ì³í³ìàëüíî¿ ãóñòîòè ñàä³ííÿ, ÿê ³ çà 
³íøèõ âàð³àíò³â ãóñòîòè, íàéá³ëüøà ê³ëü-

ê³ñòü ïàãîí³â íà 1 ãà âèÿâèëàñÿ â êëîíó 
‘Inger’ – 39,7 òèñ. øò./ãà. Íåçíà÷íî ïîñòóïà-
þòüñÿ éîìó êóëüòèâàðè ‘Tora’ òà ‘1047’ – 36,5 
³ 36,0 òèñ. øò./ãà, à íàéíèæ÷èì öåé ïîêàç-
íèê áóâ ó ñîðòó ‘Tordis’ – 30,0 òèñ. øò./ãà.

Çà äðóãèé âåãåòàö³éíèé ïåð³îä ê³ëüê³ñòü 
ïàãîí³â íà 1 ãà äåùî çá³ëüøèëàñÿ (ðèñ. 5). 
Íàéá³ëüøîþ âîíà çàëèøèëàñÿ íà ïëàíòàö³-
ÿõ ñîðòó ‘Inger’ – 54, 47 ³ 45 òèñ. øò./ãà çà 
ìàêñèìàëüíî¿, ñåðåäíüî¿ òà ì³í³ìàëüíî¿ ãóñ-
òîòè ñàä³ííÿ â³äïîâ³äíî. Ìàéæå òàê³ æ ïî-
êàçíèêè âèÿâèëèñÿ â êëîíó ‘1047’ – 53, 46 ³ 
41 òèñ. øò./ãà â³äïîâ³äíî. Íàéìåíøîþ ãóñòî-
òà ñòîÿííÿ ïàãîí³â  áóëà â ñîðò³â ‘Tordis’, 
‘Express’ òà ‘Wilhelm’. Öåé ïîêàçíèê ó íèõ íå 
ïåðåâèùóâàâ 40 òèñ. øò./ãà.

Ðèñ. 5. Ê³ëüê³ñòü ïàãîí³â íà 1 ãà çà äðóãèé ð³ê âåãåòàö³¿ âåðáè

Ï³ñëÿ äðóãîãî âåãåòàö³éíîãî ïåð³îäó, ÿê 
³ â ïåðøèé ð³ê, ó á³ëüøîñò³ ñîðò³â âåðáè 
ñïîñòåð³ãàºòüñÿ ïðÿìà çàëåæí³ñòü ì³æ 
ê³ëüê³ñòþ ïàãîí³â íà 1 ãà ³ ãóñòîòîþ ñà-
ä³ííÿ æèâö³â.

Ðîçðàõóíêè ÷àñòêè âïëèâó îñíîâíèõ ôàê-
òîð³â, â³ä ÿêèõ çàëåæèòü ôîðìóâàííÿ ãóñòî-
òè ïàãîí³â íà 1 ãà (ðèñ. 6), ñâ³ä÷àòü, ùî íàé-
á³ëüøå öåé ïîêàçíèê âèçíà÷àºòüñÿ ñîðòîâè-
ìè îñîáëèâîñòÿìè âåðáè (49,2%), ãóñòîòîþ 
ñàä³ííÿ æèâö³â (16,0%) òà ñï³ëüíîþ ä³ºþ öèõ 
ôàêòîð³â (19,5%). 

Ïîçèòèâíèé âïëèâ ìàº òàêîæ â³ê åíåðãå-
òè÷íî¿ ïëàíòàö³¿ (4,5%), îñê³ëüêè ç éîãî 
çá³ëüøåííÿì ó ðîñëèí â³äðîñòàº ïåâíà ê³ëü-
ê³ñòü íîâèõ ïàãîí³â.

Òàêèì ÷èíîì, ðåçóëüòàòè ïðîâåäåíèõ äîñ-
ë³äæåíü óêàçóþòü íà òå, ùî äëÿ ôîðìóâàííÿ 
ïåâíî¿ ãóñòîòè ñòîÿííÿ ïàãîí³â íà ïëàíòàö³¿ 
ñë³ä âðàõîâóâàòè ñîðòîâ³ îñîáëèâîñò³ âåðáè ³ 
ãóñòîòó ñàä³ííÿ æèâö³â.

Ðèñ. 6. ×àñòêà âïëèâó ôàêòîð³â íà ê³ëüê³ñòü ïàãîí³â 
íà 1 ãà
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Ïðîâåäåí³ äîñë³äæåííÿ òàêîæ çàñâ³ä÷èëè, 
ùî ñîðòîâ³ îñîáëèâîñò³ âåðáè òà ãóñòîòà ñà-
ä³ííÿ æèâö³â ìàþòü âèçíà÷àëüíèé âïëèâ ³ 
íà ñåðåäí³é ä³àìåòð ïàãîí³â ïåðøîãî ïîðÿä-
êó (ðèñ. 7). 

Çîêðåìà, â óñ³õ äîñë³äæóâàíèõ êóëüòèâà-
ð³â á³ëüø³ ïîêàçíèêè ä³àìåòðà â³äïîâ³äàþòü 
âàð³àíòàì ç ìåíøîþ ãóñòîòîþ. Ìàêñèìàëü-
íèé ñåðåäí³é ä³àìåòð òðèð³÷íèõ ïàãîí³â 
(30,9 ìì) âèÿâèâñÿ â ñîðòó ‘Tordis’. Òàêîæ 
âèñîêèìè ïîêàçíèêàìè â³äçíà÷àëèñü êëîíè 
‘Tora’ (30,1 ìì), ‘Inger’ (28,1 ìì) ³ ‘Wilhelm’ 
(27,8 ìì).

Ó âàð³àíò³ ç íàéá³ëüøîþ ãóñòîòîþ ñàä³ííÿ 
ìàêñèìàëüí³ ïîêàçíèêè ä³àìåòðà âèÿâëåíî 
â ñîðò³â ‘Tordis’ (23,5 ìì), ‘Express’ (22,9 ìì) 
³ ‘Wilhelm’ (22,7 ìì). Çà ñåðåäíüî¿ ãóñòîòè 
(16,4 òèñ. øò/ãà) íàéá³ëüø³ ñåðåäí³ ä³àìåòðè 
ìàëè ïàãîíè ñîðò³â ‘Tordis’ (29,4 ìì), ‘Tora’ 
(28,1 ìì) òà ‘Inger’ (27,4 ìì). 

Ùî ñòîñóºòüñÿ ÷èííèê³â, ÿê³ âïëèâàþòü 
íà ïîêàçíèêè ä³àìåòðà ïàãîí³â, òî âàðòî çà-
çíà÷èòè, ùî çà òðåò³é ð³ê âåãåòàö³¿ íàéá³ëü-
øèé âïëèâ ìàëà ãóñòîòà íàñàäæåíü – 55,6%, 
çíà÷íî âïëèâàëè íà öåé ïîêàçíèê ñîðòîâ³ 
îñîáëèâîñò³ (39,4%) òà ñï³ëüíà ä³ÿ öèõ ÷èí-
íèê³â (3,9%). ×àñòêà ³íøèõ ôàêòîð³â ñòàíî-
âèòü ëèøå 1,1% (ðèñ. 8).

Îòæå, ñåðåäí³é ä³àìåòð ïàãîí³â ìàéæå ïî-
âí³ñòþ âèçíà÷àºòüñÿ ä³ºþ ôàêòîð³â ãóñòîòè 
òà ñîðòîâèõ îñîáëèâîñòåé. Íàéâèù³ éîãî ïî-
êàçíèêè âèÿâëåíî ó ÷îòèðüîõ ñîðò³â øâåä-
ñüêî¿ ñåëåêö³¿ òà ñîðòó ‘Express’. 

²íòåãðîâàíèì ïîêàçíèêîì ïðèäàòíîñò³ 
ñîðò³â âåðáè äî âèðîùóâàííÿ íà åíåðãåòè÷-
íèõ ïëàíòàö³ÿõ ó òîìó ÷è ³íøîìó ðåã³îí³ º 
¿õíÿ ïðîäóêòèâí³ñòü. ßê ñâ³ä÷àòü ðåçóëüòà-

òè ïðîâåäåíèõ äîñë³äæåíü, íà âðîæàéí³ñòü, 
ÿê ³ íà ³íø³ õàðàêòåðèñòèêè åíåðãåòè÷íèõ 
ïëàíòàö³é, íàéá³ëüøå âïëèâàþòü ñîðòîâ³ 
îñîáëèâîñò³ é ãóñòîòà íàñàäæåíü. 

Îñîáëèâî ÷³òêî âïëèâ öèõ ôàêòîð³â ïðîÿ-
âèâñÿ ï³ñëÿ ïåðøîãî ðîêó âèðîùóâàííÿ: ó 
á³ëüøîñò³ äîñë³äæóâàíèõ ñîðò³â ìàêñèìàëü-
í³ ïîêàçíèêè âðîæàéíîñò³ ñóõî¿ ìàñè ïðè-
ïàäàþòü íà âàð³àíòè ç íàéá³ëüøîþ ãóñòîòîþ 
ñàä³ííÿ. Ïðè öüîìó, íàéá³ëüøîþ ïðîäóêòèâ-
í³ñòþ â³äçíà÷àëèñÿ ñîðòè øâåäñüêî¿ ñåëåêö³¿ 
‘Inger’ (2,44 ò/ãà) ³ ‘Tora’ (2,10 ò/ãà), à òàêîæ 
‘1047’ – 2,27 ò/ãà. Çà ñåðåäíüî¿ ãóñòîòè ñàä³í-
íÿ ïîêàçíèêè âðîæàéíîñò³ âèÿâèëèñÿ äåùî 
ìåíøèìè, àëå íàéá³ëüøèìè ñåðåä äîñë³äæó-

Ðèñ. 7. Çàëåæí³ñòü ä³àìåòðà ïàãîíà òðåòüîãî ðîêó âåãåòàö³¿ â³ä ñîðòîâèõ îñîáëèâîñòåé 
òà ãóñòîòè íàñàäæåíü âåðáè

Ðèñ. 8. ×àñòêà âïëèâó äîñë³äæóâàíèõ ôàêòîð³â
íà ä³àìåòð ïàãîíà òðåòüîãî ðîêó âåãåòàö³¿

Á – Ãóñòîòà
55,6%

À – Ñîðò
39,2%

                   Tora            Tordis            Inger       Wilhelm         Express          1047              82              1057
Ñîðòè âåðáè

HIP
0,05

 = 0,58 ìì
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âàíèõ ñîðò³â âîíè çíîâ-òàêè çàëèøèëèñÿ â 
‘Inger’ – 2,12 ò/ãà, ‘Tora’ – 1,89 ³ ‘1047’ – 
1,95 ò/ãà. 

Ïðîòÿãîì äðóãîãî âåãåòàö³éíîãî ïåð³îäó â 
óñ³õ äîñë³äíèõ íàñàäæåííÿõ â³äáóâñÿ çíà÷-
íèé ïðèð³ñò á³îìàñè. Îñîáëèâî ³íòåíñèâíèì 
â³í áóâ ó âàð³àíòàõ ç ñåðåäíüîþ ãóñòîòîþ ñà-
ä³ííÿ, ÿê³ â óñ³õ äîñë³äæóâàíèõ ñîðò³â ïåðå-
âèùóâàëè âðîæàéí³ñòü ãóñò³øèõ ³ á³ëüø 
ð³äêèõ íàñàäæåíü. Çà òàêèõ óìîâ, íàéá³ëüø³ 
ïîêàçíèêè âðîæàéíîñò³ ìàëè ñîðòè ‘Tora’ 
(18,06 ò/ãà), ‘Inger’ (16,64 ò/ãà) ³ ‘Tordis’ 
(14,22 ò/ãà).

Óðîæàéí³ñòü ñóõî¿ á³îìàñè âåðáè ï³ñëÿ çà-
âåðøåííÿ òðåòüîãî ðîêó âåãåòàö³¿ ìàêñè-
ìàëüíèõ ïîêàçíèê³â òàêîæ äîñÿãëà â ñîðò³â 
‘Tora’, ‘Inger’ ³ ‘Tordis’ (â³äïîâ³äíî 28,12; 
30,27 ³ 24,76 ò/ãà). Âîäíî÷àñ, ó ñîðòó ‘²íãåð’ 
íàéá³ëüøîþ ïðîäóêòèâí³ñòü áóëà çà ãóñòîòè 
ñàä³ííÿ 16,4 òèñ. øò./ãà, à â ñîðò³â ‘Tora’ ³ 
‘Tordis’ – çà ãóñòîòè 12,9 òèñ. øò./ãà (ðèñ. 9).

Íàéìåíøîþ ïðîäóêòèâí³ñòþ õàðàêòåðèçó-
âàëèñÿ íàñàäæåííÿ ç íàéá³ëüøîþ ãóñòîòîþ 
ñàä³ííÿ. ¯¿ ïîêàçíèêè â íàéïðîäóêòèâí³øèõ 
êëîí³â ‘Tora’, ‘Inger’ ³ ‘Tordis’ ñòàíîâèëè 
25,72; 26,71 òà 21,58 ò/ãà â³äïîâ³äíî.

Ðèñ. 9. Çàëåæí³ñòü óðîæàéíîñò³ ñóõî¿ á³îìàñè âåðáè òðåòüîãî ðîêó âåãåòàö³¿ 
â³ä ñîðòîâèõ îñîáëèâîñòåé òà ãóñòîòè íàñàäæåíü

Îòæå, íåçâàæàþ÷è íà òå, ùî ôàêòîð ãóñ-
òîòè ìàº äóæå âåëèêèé âïëèâ íà ïðîäóêòèâ-
í³ñòü åíåðãåòè÷íèõ ïëàíòàö³é âåðáè, çàëåæ-
í³ñòü ì³æ ãóñòîòîþ ³ âðîæàéí³ñòþ á³îìàñè º 
ïðÿìîþ ëèøå â ïåðøèé ð³ê âèðîùóâàííÿ, à 
âæå íà äðóãèé ð³ê ïåðåâàãà çà ïðîäóêòèâí³ñ-
òþ ïåðåõîäèòü äî ïëàíòàö³é ñåðåäíüî¿ ãóñòî-
òè. Íà òðåò³é ð³ê çíà÷íî çðîñòàº ïðèð³ñò íà-
ñàäæåíü ç íàéìåíøîþ ãóñòîòîþ. Íàÿâíà 
òåíäåíö³ÿ äàº çìîãó çðîáèòè âèñíîâîê, ùî â 
4–5-ð³÷íîìó â³ö³ íàñàäæåííÿ á³ëüøîñò³ äîñ-
ë³äæóâàíèõ ñîðò³â ìàòèìóòü ìàêñèìàëüí³ 
ïîêàçíèêè ïðîäóêòèâíîñò³ çà íàéìåíøî¿ 
ãóñòîòè ñàä³ííÿ.

Ðîçðàõóíîê ÷àñòêè âïëèâó äîñë³äæóâàíèõ 
ôàêòîð³â íà âðîæàéí³ñòü ñóõî¿ á³îìàñè âåðáè 
ïåðøîãî ðîêó âåãåòàö³¿ (ðèñ. 10) ñâ³ä÷èòü, 
ùî íàéá³ëüøèé âïëèâ ó öåé ÷àñ ñïðè÷èíÿ-
þòü ñîðòîâ³ îñîáëèâîñò³ âåðá – 61,1%. Ñóòòº-
âî íà ïðîäóêòèâí³ñòü á³îìàñè âïëèíóëà òà-
êîæ ãóñòîòà íàñàäæåíü (11,0%) ³ ñï³ëüíà ä³ÿ 
öèõ ôàêòîð³â (16,7%). Äîñèòü çíà÷íèì áóâ 
âïëèâ é ³íøèõ ôàêòîð³â – 11,2%.

Ï³ñëÿ äðóãîãî âåãåòàö³éíîãî ïåð³îäó âïëèâ 
ôàêòîðà ñîðòó íà âðîæàéí³ñòü á³îìàñè çð³ñ 
äî 75,5%, òîä³ ÿê ÷àñòêà âïëèâó ãóñòîòè íà-
ñàäæåíü çðîñëà íåçíà÷íîþ ì³ðîþ (äî 12,2%), 
ñóì³ñíà ¿õ ä³ÿ çìåíøèëàñü äî 5,8%, à âïëèâ 
³íøèõ ôàêòîð³â – äî 6,7%.

Ùî ñòîñóºòüñÿ ÷àñòêè âïëèâó äîñë³äæóâà-
íèõ ôàêòîð³â íà ïðîäóêòèâí³ñòü òðèð³÷íèõ 
åíåðãåòè÷íèõ ïëàíòàö³é, òî âïëèâ ñîðòîâèõ 
îñîáëèâîñòåé çð³ñ äî 82,4%, ãóñòîòè – çìåí-
øèâñÿ äî 10,3%. ×àñòêà ³íøèõ ôàêòîð³â, íå 
ïîâ’ÿçàíèõ ³ç ãóñòîòîþ ³ ñîðòîâèìè îñîáëè-
âîñòÿìè, ñòàíîâèòü óñüîãî 3,2%, òîæ ¿õí³é 
âïëèâ íà ïðîäóêòèâí³ñòü º ì³í³ìàëüíèì.

Äåíäðîãðàìó ³ºðàðõ³÷íîãî êëàñòåðíîãî 
àíàë³çó äîñë³äæóâàíèõ ñîðò³â âåðáè çà êîìï-
ëåêñîì á³îìåòðè÷íèõ ïîêàçíèê³â ïðåäñòàâ-
ëåíî íà ðèñóíêó 11. ßê âèïëèâàº ç ¿¿ äàíèõ, 
äîñë³äæóâàí³ êóëüòèâàðè îá’ºäíóþòüñÿ ó äâà 
êëàñòåðè. Äî ïåðøîãî ç íèõ íàëåæàòü ñîðòè 
øâåäñüêî¿ ñåëåêö³¿ ‘Tora’ òà ‘Inger’, ÿê³ çà 
âñ³ìà õàðàêòåðèñòèêàìè ðîñòó é ïðîäóêòèâ-
íîñò³ ìàëè íàéâèù³ ïîêàçíèêè.

HIP
0,05

 = 1,23 ò/ãà

                   Tora               Tordis             Inger             Wilhelm         Express             1047                  82                1057
Ñîðòè âåðáè
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Ðèñ. 10. ×àñòêà âïëèâó ôàêòîð³â íà âðîæàéí³ñòü 
ñóõî¿ á³îìàñè âåðáè íà 1 ãà

Ðèñ. 11. Äåíäðîãðàìà ³ºðàðõ³÷íîãî êëàñòåðíîãî 
àíàë³çó ñîðò³â âåðáè çà êîìïëåêñîì á³îìåòðè÷íèõ 

ïîêàçíèê³â

Äî äðóãîãî ââ³éøëè ðåøòà ñîðò³â, ÿê³ ð³ç-
íîþ ì³ðîþ º ïåðñïåêòèâíèìè äëÿ âèðîùó-
âàííÿ ó Âîëèíñüêîìó Îï³ëë³. Íàñàìïåðåä öå 
ñòîñóºòüñÿ ñîðò³â ‘Tordis’, ‘Wilhelm’ òà 
‘Express’, ùî ðîçòàøîâàí³ â ïðàâ³é ÷àñòèí³ 
äðóãîãî êëàñòåðó ³ õàðàêòåðèçóþòüñÿ âèñî-
êèìè ïîêàçíèêàìè ïðîäóêòèâíîñò³. 

Âèñíîâêè
Â óìîâàõ Âîëèíñüêîãî Îï³ëëÿ íàéâèùèìè 

ïîêàçíèêàìè ïðîäóêòèâíîñò³ ñóõî¿ á³îìàñè 
çà òðèð³÷íîãî öèêëó çáèðàííÿ âðîæàþ â³äçíà-
÷àþòüñÿ êëîíè øåäñüêî¿ ñåëåêö³¿: ‘Tora’ – 
â³ä 25,72 äî 28,12 ò/ãà, ‘Inger’ – â³ä 26,71 äî 
30,27 ³ ‘Tordis’ – â³ä 21,58 äî 27,56 ò/ãà.

Ïðîâåäåíèé ³ºðàðõ³÷íèé êëàñòåðíèé àíà-
ë³ç äîñë³äæóâàíèõ êóëüòèâàð³â çà ïðèæèâ-
ëþâàí³ñòþ æèâö³â, êîìïëåêñîì á³îìåòðè÷-
íèõ ïîêàçíèê³â òà ïðîäóêòèâí³ñòþ ñâ³ä÷èòü, 
ùî âîíè îá’ºäíóþòüñÿ ó äâà êëàñòåðè. Äî 
ïåðøîãî íàëåæàòü ñîðòè øâåäñüêî¿ ñåëåêö³¿ 
‘Tora’ òà ‘Inger’, ÿê³ çà âñ³ìà õàðàêòåðèñòè-
êàìè ðîñòó é ïðîäóêòèâíîñò³ ìàëè íàéâèù³ 
ïîêàçíèêè. Äî äðóãîãî ââ³éøëè ðåøòà ñîð-
ò³â, ÿê³ ð³çíîþ ì³ðîþ º ïåðñïåêòèâíèìè äëÿ 
âèðîùóâàííÿ ó Âîëèíñüêîìó Îï³ëë³. Íà-
ñàìïåðåä öå ñòîñóºòüñÿ ñîðò³â ‘Tordis’, 
‘Wilhelm’ òà ‘Express’, ùî ðîçòàøîâàí³ â 
ïðàâ³é ÷àñòèí³ äðóãîãî êëàñòåðó ³ õàðàêòå-
ðèçóþòüñÿ âèñîêèìè ïîêàçíèêàìè ïðîäóê-
òèâíîñò³.

Åíåðãåòè÷í³ ïëàíòàö³¿ âåðáè â óìîâàõ Âî-
ëèíñüêîãî Îï³ëëÿ äîö³ëüíî ñòâîðþâàòè ç ïî-
÷àòêîâîþ ãóñòîòîþ 12–15 òèñ. ðîñëèí íà 1 ãà.
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Öåëü. Óñòàíîâèòü öåëåñîîáðàçíîñòü èñïîëüçîâàíèÿ 
íåêîòîðûõ ñîðòîâ èâû èíîñòðàííîé ñåëåêöèè äëÿ ñîç-
äàíèÿ ýíåðãåòè÷åñêèõ ïëàíòàöèé â óñëîâèÿõ Âîëûíñêîãî 
Îïîëüÿ. Ìåòîäû. Îáúåêòîì èññëåäîâàíèÿ áûëè ýíåðãåòè-
÷åñêèå ïëàíòàöèè ÷åòûðåõ ñîðòîâ èâû øâåäñêîé ñåëåêöèè 
(‘Tora’, ‘Tordis’, ‘Inger’, ‘Wilhelm’), òðåõ ñîðòîâ èç Ïîëüøè 
(‘1047’, ‘82’, ‘1057’) è îäèí âåíãåðñêèé – ‘Express’. Íàñàæäå-
íèÿ èññëåäóåìûõ ñîðòîâ èâû ñîçäàâàëè â òå÷åíèå 2012–
2013 ãã. íà ñòàðîïàõîòíûõ çåìëÿõ â óñëîâèÿõ Âîëûíñêîãî 
Îïîëüÿ. Ðåçóëüòàòû. Óñòàíîâëåíî, ÷òî áèîëîãè÷åñêèå 
îñîáåííîñòè èññëåäóåìûõ ñîðòîâ è ïëîòíîñòü ïîñàäêè èõ 
÷åðåíêîâ ñóùåñòâåííî âëèÿþò íà ïðèæèâàåìîñòü ÷åðåí-
êîâ, êóñòèñòîñòü, êîëè÷åñòâî ïîáåãîâ íà 1 ãà, âûñîòó ðàñ-
òåíèé, äèàìåòð ïîáåãîâ è óðîæàéíîñòü ýíåðãåòè÷åñêîé 
áèîìàññû. Ïîñëå ïåðâîãî ãîäà âûðàùèâàíèÿ ìàêñèìàëü-
íûå ïîêàçàòåëè óðîæàéíîñòè ñóõîé ìàññû íàáëþäàëèñü 
â âàðèàíòàõ ñ íàèáîëüøåé ïëîòíîñòüþ ïîñàäêè (22,5 òûñ. 
øò./ãà). Â òå÷åíèå âòîðîãî âåãåòàöèîííîãî ïåðèîäà âî 
âñåõ âàðèàíòàõ îïûòà ïðîèçîøåë çíà÷èòåëüíûé ïðèðîñò 
áèîìàññû. Îñîáåííî èíòåíñèâíûì îí áûë ïðè ñðåäíåé 
ãóñòîòå ïîñàäêè (16,4 òûñ. øò./ãà). Ïîñëå òðåòüåãî ãîäà 
âåãåòàöèè ìàêñèìàëüíûõ ïîêàçàòåëåé ïðîäóêòèâíîñòè 
äîñòèãëè ñîðòà ‘Tora’, ‘Inger’ è ‘Tordis’ ïðè ãóñòîòå ïîñàäêè 

16,4 òûñ. øò./ãà. Âûâîäû. Â óñëîâèÿõ Âîëûíñêîãî Îïîëüÿ 
íàèáîëåå âûñîêèìè ïîêàçàòåëÿìè ïðîäóêòèâíîñòè ñóõîé 
áèîìàññû ïðè òðåõëåòíåì öèêëå ñáîðà óðîæàÿ îòìå÷àþò-
ñÿ êëîíû øâåäñêîé ñåëåêöèè: ‘Tora’ – îò 25,72 äî 28,12 ò/ãà,
‘Inger’ – îò 26,71 äî 30,27 ³ ‘Tordis’ – îò 21,58 äî 27,56 ò/ãà. 
Ïðîâåäåííûé èåðàðõè÷åñêèé êëàñòåðíûé àíàëèç èññëå-
äóåìûõ êóëüòèâàðîâ ïî ïðèæèâàåìîñòè ÷åðåíêîâ, êîì-
ïëåêñó áèîìåòðè÷åñêèõ ïîêàçàòåëåé è ïðîäóêòèâíîñòè 
ïîêàçàë, ÷òî îíè îáúåäèíÿþòñÿ â äâà êëàñòåðà. Ê ïåðâîìó 
îòíîñÿòñÿ ñîðòà øâåäñêîé ñåëåêöèè ‘Tora’ è ‘Inger’, êîòî-
ðûå ïî âñåì ïàðàìåòðàì ðîñòà è ïðîäóêòèâíîñòè èìåëè 
ñàìûå âûñîêèå ïîêàçàòåëè. Âî âòîðîé âîøëè îñòàëüíûå 
ñîðòà, êîòîðûå â ðàçíîé ñòåïåíè ÿâëÿþòñÿ ïåðñïåêòèâíû-
ìè äëÿ âûðàùèâàíèÿ â Âîëûíñêîì Îïîëüå. Ïðåæäå âñåãî 
ýòî êàñàåòñÿ ñîðòîâ ‘Tordis’, ‘Wilhelm’ è ‘Express’, ðàñïî-
ëîæåííûõ â ïðàâîé ÷àñòè âòîðîãî êëàñòåðà è õàðàêòå-
ðèçèðóþùèõñÿ âûñîêèìè ïîêàçàòåëÿìè ïðîäóêòèâíîñòè. 
Ýíåðãåòè÷åñêèå ïëàíòàöèè èâû â óñëîâèÿõ Âîëûíñêîãî 
Îïîëüÿ öåëåñîîáðàçíî ñîçäàâàòü ñ íà÷àëüíîé ïëîòíî-
ñòüþ 12–15  òûñ. ðàñòåíèé íà 1 ãà.

Êëþ÷åâûå ñëîâà: ýíåðãåòè÷åñêèå ïëàíòàöèè; Salix L.; 
ñîðòà; áèîìåòðè÷åñêèå ïîêàçàòåëè; óðîæàéíîñòü ñóõîé 
áèîìàññû.
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Purpose. To examine the feasibility of using certain for-
eign  cultivars of willow for energy plantations under the 
conditions of the Volyn Opillia. Methods. Field, laboratory, 
analytical, and statistical. The objects of research was en-
ergy plantations of four Swedish willow cultivars (‘Tora’, 
‘Tordis’, ‘Inger’, and ‘Wilhelm’), three Polish varieties (‘1047’, 
‘82’, and ‘1057’) and one Hungarian variety (‘Express’). The 
plantations were established in 2012/13 yrs on the old-
arable lands in Volyn Opillya. Results. Biological charac-
teristics of the cultivars under study and planting density 
significantly affect the survivability of cuttings, their 
bushiness, a number of sprouts per hectare, plant height, 
the average diameter of sprouts and energy biomass pro-
ductivity. After the first year of cultivation, the highest 
yield of dry mass was obtained in variants with the high-
est planting density (22500 plants/ha). During the second 
growing season, a significant increase in biomass yield was 
observed in all variants. It was especially intensive at a 
planting density of 16400 plants/ha. After the third year 
of vegetation, the highest yield of ‘Tora’, ‘Inger’ and ‘Tordis’ 
cultivars was reached at the density of 16400 cuttings per 

hectare. Conclusions. Under the conditions of Volyn Opil-
lya, the highest dry biomass productivity over the three-
year harvest cycle of growing Swedish cultivars was as 
following: ‘Tora’ 25.72–28.12 t/ha, ‘Inger’ 26.71–30.27 t/ha,
and ‘Tordis’ 21.58 to 27.56 t/ha. The conducted hierarchi-
cal cluster analysis of the studied cultivars for the surviv-
ability of cuttings, a set of biometric indicators and pro-
ductivity showed that they are combined into 2 clusters. 
The first cluster includes cultivars of Swedish selection – 
‘Tora’ and ‘Inger’, which have the highest rates for all the 
characteristics of growth and productivity. The second va-
riety includes the remaining varieties, which are, to vary-
ing degrees, promising for cultivation in Volyn Opillia. This 
is especially true for the ‘Tordis’, ‘Wilhelm’ and ‘Express’ va-
rieties located on the right side of the second cluster and 
are characterized by high performance. Energy plantations 
of willow should be established with an initial density of 
12000–15000 plants per 1 hectare under the conditions of 
the Volyn Opillia.

Keywords: energy plantations; Salix L.; varieties; biomet-
ric indexes; dry biomass yiels.
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