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Variety studying and variety science

Сортовивчення
та сортознавство
ССортовивченняортовивчення
та сортознавствота сортознавство

Âñòóï
Ñòâîðåííÿ ñîðòó (êóëüòèâàðà) ïëîäîâèõ 

ðîñëèí, çîêðåìà ÿáëóí³, ïîòðåáóº áàãàòîð³÷-
íî¿ ïðàö³ ç âêëàäàííÿì çíà÷íèõ ìàòåð³àëü-
íèõ ðåñóðñ³â. Öåé ïðîöåñ òðèâàº 15–20 ðîê³â 

(ñõðåùóâàííÿ, âèðîùóâàí íÿ ñ³ÿíö³â, ÿê³ ìà-
þòü òðèâàëèé þâåí³ëüíèé ïåð³îä, äîá³ð êðà-
ùèõ ñ³ÿíö³â òà ¿õíº âèïðîáóâàííÿ). Äîäàòêî-
âî ùå 5–10 ðîê³â ìèíàº â³ä ñòâîðåííÿ êîìåð-
ö³éíèõ ñàä³â äî âèðîáíèöòâà äîñòàòíüî¿ 
ê³ëüêîñò³ ñàäîâèíè äëÿ ðèíêó. Çã³äíî ç ë³-
öåíç³éíèìè óãîäàìè âëàñíèê ñîðòó îòðèìóº 
ðîÿëò³ çà êîæíèé ïðîäàíèé ñàäæàíåöü, àëå, 
ÿê ïîêàçóº ñâ³òîâèé äîñâ³ä, òàêà ñõåìà º ðè-
çèêîâàíîþ ÿê äëÿ âëàñíèê³â ñîðò³â, òàê ³ 
äëÿ âèðîáíèê³â ñàäîâèíè. Á³ëüøà ÷àñòèíà 

ÓÄÊ 347.77:634.11:631.526.32  https://doi.org/10.21498/2518-1017.16.1.2020.201014

Íîâ³ òåíäåíö³¿ â îõîðîí³ ïðàâ ñåëåêö³îíåðà
íà ïðèêëàä³ ñîðò³â ÿáëóê: ñîðòè ÿê òîðãîâåëüí³ ìàðêè, 
êëóáí³ íàçâè òà áðåíäè
Â. Ì. Ìåæåíñüêèé1,2, Í. Á. ßêóáåíêî2

1Íàö³îíàëüíèé óí³âåðñèòåò á³îðåñóðñ³â ³ ïðèðîäîêîðèñòóâàííÿ Óêðà¿íè, âóë. Ãåðî¿â Îáîðîíè, 15, ì. Êè¿â, 03041, 
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Ìåòà. Ïðîàíàë³çóâàòè ñâ³òîâèé äîñâ³ä ³ ñó÷àñí³ òåíäåíö³¿ îõîðîíè íîâèõ ñîðò³â ÿáëóê òà ïðàâ ñåëåêö³îíåðà. 
Ðåçóëüòàòè. Íà ñòâîðåííÿ íîâîãî ñîðòó ÿáëóí³ øëÿõîì ñõðåùóâàííÿ, îêð³ì çíà÷íèõ ìàòåð³àëüíèõ ðåñóðñ³â, âèòðà÷àºòüñÿ 
äî 20 ðîê³â; ùå 5–10 ðîê³â éäå íà éîãî âïðîâàäæåííÿ â øèðîêó êóëüòóðó. Âëàñíèê ñîðòó ï³ñëÿ óêëàäàííÿ ë³öåíç³éíî¿ 
óãîäè îòðèìóº ðîÿëò³ çà êîæíèé ïðîäàíèé ñàäæàíåöü, àëå òàêà ñõåìà º ðèçèêîâàíîþ ÿê äëÿ âëàñíèê³â ñîðò³â, òàê ³ äëÿ 
âèðîáíèê³â ñàäîâèíè. Á³ëüøà ÷àñòèíà ÷àñó, ùî â³äâåäåíà äëÿ îõîðîíè ñîðòó, ìîæå áóòè âè÷åðïàíîþ ùå äî òîãî, ÿê â³í 
íàáóäå ïîïóëÿðíîñò³ â ñïîæèâà÷³â. Äëÿ ïîäîëàííÿ íåãàòèâíèõ ðèñ, ïðèòàìàííèõ «â³äêðèòèì» ñîðòàì, çàñòîñîâóþòüñÿ 
íîâ³ ìàðêåòèíãîâ³ ìåõàí³çìè ç âèêîðèñòàííÿì «çàêðèòèõ», àáî êëóáíèõ ñîðò³â. Âëàñíèê ñîðòó îòðèìóº ïàòåíò ÑØÀ àáî 
îõîðîíó ïðàâ ñåëåêö³îíåðà â êðà¿í³ âèðîáíèöòâà òà, çàçâè÷àé, òàêîæ ðåºñòðóº îäíó àáî äåê³ëüêà òîðãîâåëüíèõ ìàðîê 
äëÿ çáóòó â êîæí³é êðà¿í³, äå ñàäîâèíà áóäå ïðîäàâàòèñÿ. Ë³öåíç³éí³ óãîäè íà âèðîùóâàííÿ ñàäèâíîãî ìàòåð³àëó ³ âè-
ðîáíèöòâî ïëîä³â ÿê ïðàâèëî óêëàäàþòüñÿ äëÿ îäíîãî àáî äåê³ëüêîõ âèðîáíèê³â ÷è ïðîäàâö³â ó êðà¿í³ ðàçîì ç ïðàâàìè 
âèêîðèñòîâóâàòè òîðãîâåëüíó ìàðêó äëÿ ïðîäàæ³â â îäí³é ÷è äåê³ëüêîõ êðà¿íàõ. Ó ñâîþ ÷åðãó âëàñíèê ñîðòó îòðèìóº 
åêñêëþçèâí³ ïëàòåæ³ – ðîÿëò³ ç êîæíîãî ïðîäàíîãî ñàäæàíöÿ ³ â³äñîòîê â³ä ïðîäàæó ïëîä³â. Âèðîáíèê ïîãîäæóºòüñÿ ç 
åòàïàìè ñòâîðåííÿ ñàäó ³ âèðîáíèöòâà ïëîä³â òà ï³äòðèìàííÿì ñòàíäàðò³â ÿêîñò³. Ïåðåâàãà äëÿ âèðîáíèê³â ïîëÿãàº â 
ìîæëèâîñò³ ï³äâèùåííÿ ö³íè çà ðàõóíîê îáìåæåííÿ ïðîïîçèö³¿ ³ ïåðåâàã ó ïðîñóâàíí³ ÿáëóê íà ðèíêó. Ðîçäð³áí³ òîðãîâö³, 
ÿê ïðàâèëî, çàö³êàâëåí³ â çàðåºñòðîâàíèõ ñîðòàõ çàâäÿêè âèùèì ö³íàì ðåàë³çàö³¿ òà ïîòåíö³àëó åêñêëþçèâíîñò³ áðåí-
äîâèõ ñîðò³â. Çà âåëèêèõ îáñÿã³â ïîñòà÷àííÿ áàãàòüîõ ñîðò³â âèðîáíèêè ââàæàþòü íîâ³ êëóáí³ ñîðòè íåîáõ³äíèìè äëÿ 
ï³äòðèìàííÿ ïðèáóòêîâîñò³. Ïðîãíîçóþòü, ùî íàéáëèæ÷èì ÷àñîì ÷àñòêà êëóáíèõ ñîðò³â ìîæå çá³ëüøèòèñÿ ³ç òåïåð³øí³õ 
5 äî 15–20%. Âèñíîâêè. Ë³öåíçóâàííÿ òîðãîâåëüíî¿ ìàðêè ñòèìóëþº ìàðêåòîëîãà ðîçâèâàòè áðåíä, ÿêèé ìîæå ñïðè-
ÿòè òðèâàëîìó ³ íåâèçíà÷åíîìó ïåð³îäó âèíÿòêîâîñò³ ñîðòó ç ðîçøèðåííÿì ìîæëèâîñòåé óïðàâë³ííÿ ³íòåëåêòóàëüíîþ 
âëàñí³ñòþ, âèðîáíèöòâîì ñàäîâèíè òà ¿¿ ÿê³ñòþ. Äîõ³ä âëàñíèêà ñîðòó âíàñë³äîê âèêîðèñòàííÿ òîðãîâåëüíî¿ ìàðêè ï³ä 
÷àñ ïðîäàæó ïëîä³â ìîæå áóòè òðèâàë³øèì ³ á³ëüøèì. ßáëóêà, ùî â³äïîâ³äàþòü ñòàíäàðòàì ÿêîñò³, ïðîäàþòü ï³ä áðåí-
äîâèìè íàçâàìè çà âèùèìè ö³íàìè, çá³ëüøóþ÷è ïðèáóòîê ³ çàáåçïå÷óþ÷è ñòàá³ëüí³øèé ð³÷íèé äîõ³ä äëÿ âèðîáíèêà. 
Åôåêòèâí³ñòü ñèñòåìè áðåíä³â îçíà÷àº, ùî â ìàéáóòíüîìó íîâ³ ñîðòè ÿáëóê âèõîäèòèìóòü ó ñâ³ò âèêëþ÷íî ï³ä âëàñíèì 
áðåíäîì, à âïðîâàäæåííÿ íîâèõ ñîðò³â íàäàñòü á³ëüøèõ ïåðåâàã âèðîáíèêàì òà ñïîæèâà÷àì ñàäîâèíè.

Êëþ÷îâ³ ñëîâà: êóëüòèâàðè ÿáëóê; ñïîðòè; «â³äêðèòèé» ñîðò; «çàêðèòèé» ñîðò; êëóáíèé ñîðò; òîðãîâåëüíà ìàð-
êà; áðåíä; îõîðîíà ïðàâ ñåëåêö³îíåðà.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

÷àñó, ùî â³äâåäåíà äëÿ îõîðîíè ñîðòó, ìîæå 
áóòè âè÷åðïàíîþ ùå äî òîãî, ÿê â³í íàáóäå 
ïîïóëÿðíîñò³ â ñïîæèâà÷³â.

Ðåçóëüòàòè äîñë³äæåíü
Ñîðòè ðîñëèí íàëåæàòü äî îñîáëèâèõ 

îá’ºêò³â ³íòåëåêòóàëüíî¿ âëàñíîñò³, ùî îõîðî-
íÿþòüñÿ òà ìîæóòü êîìåðö³àë³çóâàòèñÿ äëÿ 
îòðèìàííÿ ïðèáóòêó. Ïðàâà íà ñîðò íàáóâà-
þòü øëÿõîì ïîäàííÿ çàÿâêè, ¿¿ åêñïåðòèçè òà 
ðåºñòðàö³¿ ïðàâ óïîâíîâàæåíèì îðãàíîì. Ó ñâ³-
ò³ ä³þòü äâ³ ñèñòåìè îõîðîíè ñîðò³â ðîñëèí – 
àìåðèêàíñüêà òà ºâðîïåéñüêà. Çà àìåðèêàí-
ñüêî¿ ñèñòåìè ñîðò îõîðîíÿºòüñÿ ïàòåíòîì, ä³ÿ 
ÿêîãî òðèâàº 20 ðîê³â. Çã³äíî ç Êîíâåíö³ºþ 
UPOV ïðàâà ñåëåêö³îíåðà íà ñîðò ðîñëèí îõî-
ðîíÿþòü ïðîòÿãîì íå ìåíøå 20 ðîê³â, à ùîäî 
ñîðò³â äåðåâ òà âèíîãðàäó – íå ìåíøå 25 ðîê³â. 
Ðåãëàìåíò Ðàäè ªÑ ¹ 2100/94 çá³ëüøèâ òðè-
âàë³ñòü îõîðîíè ïðàâ ñåëåêö³îíåðà ùå íà 5 
ðîê³â. Çà óêðà¿íñüêèì çàêîíîäàâñòâîì ñòðîê 
÷èííîñò³ ìàéíîâèõ ïðàâ ³íòåëåêòóàëüíî¿ âëàñ-
íîñò³ íà ñîðòè äåðåâíèõ òà ÷àãàðíèêîâèõ 
êóëüòóð ³ âèíîãðàäó ñòàíîâèòü 35 ðîê³â. Óçà-
ãàë³ íà ñüîãîäí³ â Óêðà¿í³ ä³º á³ëüøå äåñÿòêà 
ñïåö³àëüíèõ çàêîí³â ³ç ïèòàíü ³íòåëåêòóàëü-
íî¿ âëàñíîñò³, çîêðåìà Çàêîíè Óêðà¿íè «Ïðî 
îõîðîíó ïðàâ íà âèíàõîäè ³ êîðèñí³ ìîäåë³», 
«Ïðî îõîðîíó ïðàâ íà ïðîìèñëîâ³ çðàçêè». ²ñ-
íóº òàêîæ ïîíàä 80 ï³äçàêîííèõ àêò³â, çà-
òâåðäæåíèõ ïîñòàíîâàìè Êàá³íåòó Ì³í³ñòð³â 
Óêðà¿íè àáî íàêàçàìè â³äïîâ³äíèõ öåíòðàëü-
íèõ îðãàí³â âèêîíàâ÷î¿ âëàäè [1]. 

Îõîðîíó ïðàâ íà íîâ³ ñîðòè ðîñëèí òà çà-
õèñò çàêîííèõ ïðàâ òà åêîíîì³÷íèõ ³íòåðå-
ñ³â ñåëåêö³îíåð³â çàáåçïå÷óº Êîíâåíö³ÿ 
UPOV, äî ÿêî¿ ç 1995 ð. ïðèºäíàëàñÿ Óêðà¿íà. 
Çã³äíî ³ç Çàêîíîì Óêðà¿íè «Ïðî îõîðîíó 
ïðàâ íà ñîðòè ðîñëèí» ïðàâà íà ñîðò íàáóâà-
þòü øëÿõîì ïîäàííÿ çàÿâêè, ¿¿ åêñïåðòèçè 
òà äåðæàâíî¿ ðåºñòðàö³¿ ïðàâ. Åêñïåðòèçà çà-
ÿâêè ñêëàäàºòüñÿ ç ôîðìàëüíî¿ åêñïåðòèçè, 
òîáòî åêñïåðòèçè çà ôîðìàëüíèìè îçíàêàìè, 
³ êâàë³ô³êàö³éíî¿ (îñíîâíî¿) åêñïåðòèçè. Ï³ä 
÷àñ ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè 
âèçíà÷àþòü, ÷è íàëåæèòü çàÿâëåíèé ñîðò äî 
çàçíà÷åíîãî âèäó ÷è ðîäó ðîñëèíè. Â Óêðà-
¿íñüêîìó ³íñòèòóò³ åêñïåðòèçè ñîðò³â ðîñëèí 
ïðîâîäÿòü åêñïåðòèçó çàïðîïîíîâàíî¿ íàçâè 
ñîðòó, âèçíà÷àþòü éîãî íîâèçíó òà â³äïîâ³ä-
í³ñòü êðèòåð³ÿì â³äì³ííîñò³, îäíîð³äíîñò³ òà 
ñòàá³ëüíîñò³. Äëÿ âèçíà÷åííÿ â³äïîâ³äíîñò³ 
ñîðòó êðèòåð³ÿì îõîðîíîñïðîìîæíîñò³ òà 
éîãî ïðèäàòíîñò³ äî ãîñïîäàðñüêîãî âèêîðèñ-
òàííÿ â Óêðà¿í³ ïðîâîäÿòü äåðæàâíå âèïðî-
áóâàííÿ ñîðòó. Ïðè öüîìó ìîæóòü áóòè âðà-
õîâàí³ ðåçóëüòàòè âèïðîáóâàííÿ, ïðîâåäåíî-
ãî êîìïåòåíòíèì îðãàíîì áóäü-ÿêî¿ äåðæàâè, 

ùî º ÷ëåíîì UPOV. Çàÿâíèê ñîðòó ìîæå 
îòðèìàòè íà íüîãî îñîáèñò³ íåìàéíîâ³ ïðàâà 
³íòåëåêòóàëüíî¿ âëàñíîñò³, ìàéíîâ³ ïðàâà ³í-
òåëåêòóàëüíî¿ âëàñíîñò³ òà ìàéíîâå ïðàâî 
³íòåëåêòóàëüíî¿ âëàñíîñò³ íà ïîøèðåííÿ 
ñîðòó. Ó ï³äãîòîâö³ åêñïåðòíèõ âèñíîâê³â 
ùîäî íàçâè ñîðòó â ÷àñòèí³ ¿ ¿ ñï³âçâó÷íîñò³ 
³ç çàðåºñòðîâàíèìè çíàêàìè äëÿ òîâàð³â ³ 
ïîñëóã â Óêðà¿í³, à òàêîæ ãåîãðàô³÷íèìè çà-
çíà÷åííÿìè ïîõîäæåííÿ òîâàð³â ïîâèíåí 
áðàòè ó÷àñòü åêñïåðòíèé îðãàí – Äåðæàâíå 
ï³äïðèºìñòâî «Óêðà¿íñüêèé ³íñòèòóò ïðî-
ìèñëîâî¿ âëàñíîñò³» (Óêðïàòåíò), ÿêèé çä³é-
ñíþº åêñïåðòèçó òàêèõ îá’ºêò³â [1].

Áóäü-ÿêà îñîáà, ÿêà âèêîðèñòîâóº ñàäèâíèé 
ìàòåð³àë ñîðòó, ïîâèííà çàñòîñîâóâàòè íàçâó 
öüîãî ñîðòó íàâ³òü ï³ñëÿ çàê³í÷åííÿ ñòðîêó ä³¿ 
ïðàâîâî¿ îõîðîíè íà íüîãî. Ïðè âèêîðèñòàíí³ 
ñîðòó äîçâîëÿþòü ïîºäíóâàòè éîãî íàçâó ç³ 
çíàêàìè äëÿ òîâàð³â ³ ïîñëóã òà çàçíà÷åííÿì 
ïîõîäæåííÿ òîâàð³â. Ó òàêîìó ðàç³ íàçâà ñîð-
òó ïîâèííà áóòè ëåãêî ï³çíàâàíîþ.

Óêðà¿íñüê³ ñïîæèâà÷³ çâèêëè äî ïåâíèõ 
íàçâ, íàïðèêëàä, ÿáëóê ñîðòó ‘Ðåíåò Ñèìè-
ðåíêà’. Òàê ÿê ó ñóïåðìàðêåòàõ ³ìïîðòîâàí³ 
ÿáëóêà ñóïðîâîäæóþòüñÿ ñîðòîâèìè íàçâà-
ìè, ïîêóïö³ íàâ÷èëèñÿ ïðàâèëüíî ¿õ ³äåíòè-
ô³êóâàòè çà íàçâàìè, ñï³ââ³äíîñÿ÷è ³ç çà-
áàðâëåííÿì, ôîðìîþ, ñìàêîì òà äîáèðàþ÷è 
ò³, ùî ïîäîáàþòüñÿ íàéá³ëüøå, íàïðèêëàä, 
‘Golden Delicious’ (‘¥îëäåí Äåë³øåñ’), ‘Granny 
Smith’ (‘¥ðàíí³ Ñì³ò’), ‘Gala’ (‘¥àëà’), ‘Ligol’ 
(‘Ë³´îëü’), ‘Fuji’ (‘Ôóäæ³’) òîùî. ²íêîëè â ñó-
ïåðìàðêåòàõ ÿáëóêà ïîçíà÷àþòü íå ñîðòîâè-
ìè íàçâàìè, à ì³ñöåì ïîõîäæåííÿ, ÿê îò 
«óêðà¿íñüêå ÿáëóêî», äå ï³ä ö³ºþ óçàãàëüíå-
íîþ íàçâîþ ìîæå áóòè áóäü-ÿêèé ñîðò, àáî 
íàâ³òü ñóì³ø ñîðò³â. Âåëèêèé ïðîøàðîê íà-
ñåëåííÿ âçàãàë³ ïîä³ëÿº ÿáëóêà ëèøå, íà-
ïðèêëàä, çà êîëüîðîì: çåëåí³, æîâò³, ÷åðâîí³ 
÷è çà ñìàêîì: ñîëîäê³, êèñë³, íå ñï³ââ³äíîñÿ-
÷è ç êîíêðåòíèìè ñîðòîâèìè íàçâàìè.

Âàðòî ïðîàíàë³çóâàòè ñâ³òîâ³ òåíäåíö³¿ 
åâîëþö³¿ ïîãëÿä³â ³ ñòàâëåííÿ äî ñîðòîâèõ 
íàçâ ó êîìåðö³éíîìó ñåðåäîâèù³ íà ïðèêëà-
ä³ ÿáëóê. Âëàñíèêè ñîðò³â, âèðîáíèêè ³ ïðî-
äàâö³ çàñòîñîâóþòü íàçâè ñîðò³â ³ òîðãîâåëü-
í³ áðåíäè ó ñâî¿õ êîíòðàêòàõ. Îñòàíí³ì ÷à-
ñîì íàáóâàº ïîøèðåííÿ ïðàêòèêà âèêîðèñ-
òàííÿ òîðãîâåëüíèõ ìàðîê, ÿê áðåíä³â, ùî 
êðàùå ðîçï³çíàþòüñÿ ïîêóïöÿìè, äëÿ îòðè-
ìàííÿ á³ëüøîãî äîõîäó â òîðã³âë³. Ñîðòîâ³ 
íàçâè çàñòîñîâóþòü â ñèñòåì³ îõîðîíè ïðàâ 
ñåëåêö³îíåðà: PBR (Plant Breeder̀ s Rights) 
çã³äíî ç òåðì³íîëîã³ºþ UPOV, â³äïîâ³äíèêîì 
ÿêèõ â Óêðà¿í³ º ÏÑ – ïàòåíò íà ñîðò ðîñëèí. 
Ó ÑØÀ âèêîðèñòîâóþòü ñèñòåìó USPP (U.S. 
Plant Patent) (òàáë. 1).



7ISSN 2518-1017  Plant Varieties Studying and protection, 2020, Vol. 16, No 1

Variety studying and variety science

Äîâîë³ ïîøèðåíîþ ïðàêòèêîþ º äîá³ð ìó-
òàö³é ³ñíóþ÷èõ ñîðò³â, íàïðèêëàä çà êðà-
ùèì çàáàðâëåííÿì. Òàê³ ìóòàö³¿ (ñïîðòè), 
ÿêùî âîíè ñòàá³ëüí³ ³ äîñòàòíüî â³äì³íí³ â³ä 
âèõ³äíîãî ñîðòó, ìîæóòü áóòè âèçíàí³ ÿê 
íîâ³ ñîðòè. Ê³ëüê³ñòü çàðåºñòðîâàíèõ ñïîð-
ò³â ïåðåâèùèëà ñîòíþ. Íàçâè âèäàòíèõ ñîð-
ò³â, ¿õí³õ ñïîðò³â òà òîðãîâåëüí³ ìàðêè çà 

Òàáëèöÿ 1
Ôóíêö³¿ ³ âëàñòèâîñò³ ïàòåíò³â íà ñîðòè ðîñëèí òà ¿õí³é çâ’ÿçîê ç íàçâàìè ñîðò³â ³ òîðãîâåëüíèìè ìàðêàìè 

â óïðàâë³íí³ ³íòåëåêòóàëüíîþ âëàñí³ñòþ òà êîìåðö³àë³çàö³ºþ êóëüòèâàð³â ÿáëóê [2]
Ôóíêö³¿ àáî îñîáëèâîñò³ 

³íòåëåêòóàëüíî¿ âëàñíîñò³ Ïàòåíòè ç íàçâàìè ñîðò³â Òîðãîâåëüí³ ìàðêè

Çàêîííà êîðèñí³ñòü Çàáåçïå÷óþòü âëàñíèêîâ³ îñíîâó 
äëÿ çàõèñòó â³ä íåñàíêö³îíîâàíîãî 
ðîçìíîæåííÿ

Çàáåçïå÷óþòü âëàñíèêîâ³ îñíîâó äëÿ çàõèñòó              
â³ä íåñàíêö³îíîâàíîãî ïðîäàæó ôðóêò³â

Òåðì³í ä³¿ îõîðîíè Âèçíà÷åíèé ñòðîê â³ä 20 äî 35 ðîê³â, 
çàëåæíî â³ä êðà¿íè

Íåâèçíà÷åíèé ñòðîê âèêîðèñòàííÿ çà ïðèçíà÷åííÿì

Ë³öåíçóâàííÿ Âëàñíèê ñîðòó ìîæå äîçâîëèòè 
âåãåòàòèâíå ðîçìíîæåííÿ ñîðòó

Âëàñíèê ñîðòó ìîæå äîçâîëèòè ïîçíà÷åííÿ ïëîä³â 
íà ðèíêó

Ãàðàíò³¿ ÿêîñò³ Âèêîðèñòîâóþòü äëÿ ïîçíà÷åííÿ òè-
ïîâèõ äåðåâ ï³ä ÷àñ ïðîäàæó ñàäèâ-
íîãî ìàòåð³àëó äëÿ çàêëàäàííÿ ñàä³â

Âèêîðèñòîâóþòü äëÿ îçíàéîìëåííÿ ç õàðàêòåðèñòè-
êàìè ÿêîñò³ ïëîä³â (íàïðèêëàä, çàáàðâëåííÿ øê³ðî÷-
êè, óì³ñò öóêð³â, ù³ëüí³ñòü ì’ÿêóøó, ³ðæàâëåí³ñòü)

êîðäîíîì ÷àñòî âèêîðèñòîâóþòü ÿê áðåíäè 
(òàáë. 2).

Ñòàðîâèíí³ ñîðòè, ä³áðàí³ ç âèïàäêîâèõ ñ³-
ÿíö³â – ‘Hawkeye’, àáî ‘Delicious’, â³äîì³øèé 
ÿê ‘Red Delicious’, à òàêîæ ‘Golden Delicious’, 
‘Granny Smith’, ‘McIntosh’ ³ ñåëåêö³éí³ ñîðòè 
– ‘Kidd`s D-8’, ñïî÷àòêó çàðåºñòðîâàíèé ÿê 
‘Gala’, òà ¿õí³ ÷èñëåíí³ ìóòàö³¿ íå ìàþòü òîð-

Òàáëèöÿ 2
Ïðèêëàäè äåÿêèõ ñîðò³â ÿáëóê òà ¿õí³õ ñïîðò³â, ùî ìàþòü òîðãîâåëüí³ ìàðêè òà ðîçï³çíàþòü ÿê áðåíäè 

[2–6, ç äîïîâíåííÿìè]
Ñîðò Òîðãîâåëüíà ìàðêà Ðèíêîâèé áðåíä

‘Delicious’ (‘Hawkeye’)

RED DELICIOUS

‘Stark Delicious’ – ìóòàíò ‘Delicious’
‘Starksing’ – ìóòàíò ‘Delicious’
‘Starkrimson’ – ìóòàíò ‘Delicious’
‘Starkspur’ – ìóòàíò ‘Delicious’
‘Topred’ – ìóòàíò ‘Delicious’
‘Camspur’ – ìóòàíò ‘Delicious’ Red Chief®

‘Erovan’ – ìóòàíò ‘Delicious’ Early Red One®

‘Evasni’ – ìóòàíò ‘Delicious’ Scarlet Spur®

‘King Red Delicious’ – ìóòàíò ‘Delicious’ Roat®

‘Sandidge’ – ìóòàíò ‘Delicious’ Superchief®

‘Stark Gugger’ – ìóòàíò ‘Delicious’ RedVelox®

‘Trumdor’ – ìóòàíò ‘Delicious’ Oregon Spur Delicious®

‘Valtod’ – ìóòàíò ‘Delicious’ Red Cap®

‘Golden Delicious’ 

GOLDEN DELICIOUS

‘CG10 Yellow Delicious’ – ìóòàíò ‘Golden Delicious’ Smothee®

‘Golden Delicious Reinders’ – ìóòàíò ‘Golden Delicious’ Reinders®

‘Leratess’ – ìóòàíò ‘Golden Delicious’ Pink Gold®

‘Golden Parsi’ – ìóòàíò ‘Golden Delicious’ Da Rosa®

‘Quemoni’ – ìóòàíò ‘Golden Delicious’ Rosagold®

ìóòàíò ‘Golden Delicious’ Golden Smoothee®

‘Jonagold’

JONAGOLD

‘Jonagold Novajo’ (‘Veilemanns’) – ìóòàíò ‘Jonagold’
‘Rubinstar’ – ìóòàíò ‘Jonagold’
‘Jonica’ (‘Schnica’) – ìóòàíò ‘Jonagold’
‘Vivista’ – ìóòàíò ‘Jonagold’ 
‘Early Jonagold’ – ìóòàíò ‘Jonagold’ Milenga®

‘Jonagold Boerekamp’ – ìóòàíò ‘Jonagold’ Early Queen®

‘Jonagored’ – ìóòàíò ‘Jonagold’ Morren`s Janagored®

‘Jonagored Supra’ – ìóòàíò ‘Jonagold’ Morren`s Jonagored® Supra®

‘Red Jonaprince’ – ìóòàíò ‘Jonagold’ Wilton`s Star®
, 
Red Prince®

‘Granny Smith’ òà áàãàòî ìóòàö³é
GRANNY SMITH‘Dalivair ’ – ìóòàíò ‘Granny Smith’ Challenger®
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Ñîðò Òîðãîâåëüíà ìàðêà Ðèíêîâèé áðåíä
 ‘Gala’ (‘Kidd`s D-8’)

GALA

‘Baigent’ – ìóòàíò ‘Gala’ Brookfield®

‘Bigigalaprim’ – ìóòàíò ‘Gala’ Early Red Gala®

‘Gala 2013’ – ìóòàíò ‘Gala’ DarkBaron®

‘Gala Perathoner’ – ìóòàíò ‘Gala’ Redlum®

‘Gala Simmons’ – ìóòàíò ‘Gala’ Buckeye®

‘Galafab’ – ìóòàíò ‘Gala’ Gala Star®

‘Gala SchnicoCo’ – ìóòàíò ‘Gala’
Schniga®‘Gala Schnico Red’ – ìóòàíò ‘Gala’

‘Gala Schnitzer’ – ìóòàíò ‘Gala’
‘Gilmac’ – ìóòàíò ‘Gala’ Neon®

‘Kf576’– ìóòàíò ‘Gala’ Dark Ann®

‘Mitchga’ – ìóòàíò ‘Gala’ Mondial Gala®

ìóòàíò ‘Gala’ Gala Magma®

‘Regal Prince’ – ìóòàíò ‘Gala’  Buckeye®Gala
‘Simmons’ – ìóòàíò ‘Gala’ DarkBaron®

‘Tenroy’ – ìóòàíò ‘Gala’ Royal Gala®

 ‘Galaxy’ – ìóòàíò ‘Tenroy’  Selekta®
‘Premier Star’ – ìóòàíò ‘Tenroy’
‘Fuji’ Kiku®

 KIKU‘Brak’ – ìóòàíò ‘Fuji’ Fuji Kiku®8
‘Fubrax’ – ìóòàíò ‘Fuji’ Fuji Kiku®Fubrax
‘Aztec’ (‘DT2’) – ìóòàíò ‘Fuji’ Fuji Zhen®, Zhen®, Aztec Fuji®

FUJI

‘Heisei Fuji’ – ìóòàíò ‘Fuji’ Beni Shogun® 
‘Fuciv181’ – ìóòàíò ‘Fuji’ Ko-Siv®

‘Fuciv51’ – ìóòàíò ‘Fuji’ San-Siv®

‘Fenduf3’ – ìóòàíò ‘Fuji’ Fuji Phoenix®

‘Fenfu’ – ìóòàíò ‘Fuji’ Rubinfuji®

‘Rofm81’ – ìóòàíò ‘Fuji’
‘Fuji VW’ – ìóòàíò ‘Fuji’ King®

‘Grofn Fuji’ – ìóòàíò ‘Fuji’
‘Honeycrisp’ òà áàãàòî ìóòàö³é Honeycrunch®  HONEYCRISP‘LJ-1000’ – ìóòàíò ‘Honeycrisp’ Royal Red Honeycrisp™
‘Cripps Pink’ Pink Lady® 

PINK LADY

‘Rosy Glow’ – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘RGLORS’ – ìóòàíò ‘Rosy Glow’ Pink Lady®

‘Lady in Red’ – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘Ruby Pink’ – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘PLBAR B1’ (‘Barnsby’) – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘PLMAS98’ (‘Maslin’) – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘PLFOG99’ (‘Pink Belle’) – ìóòàíò ‘Cripps Pink’ Pink Lady®

‘Delcorf’ Delbarestivale®

DELCORF
‘Celeste’ – ìóòàíò ‘Delcorf’
‘Bruggers Festivale’ – ìóòàíò ‘Delcorf’ Sissired® 
‘Dalili’ – ìóòàíò ‘Delcorf’ Ambassy®

‘Wonik’ – ìóòàíò ‘Delcorf’ Appache®

‘Elstar’

ELSTAR

‘Elshof’ – ìóòàíò ‘Elstar’
‘Red Elstar’ – ìóòàíò ‘Elstar’
‘Valstar’ – ìóòàíò ‘Elstar’
‘Bel-El’ – ìóòàíò ‘Elstar’ Red Elswout®

‘Dalieat’ – ìóòàíò ‘Elstar’ Elista®

‘Daliter’ – ìóòàíò ‘Elstar’ Elton®

‘Elstar Boerekamp’ – ìóòàíò ‘Elstar’ Excellent Star®

‘Elstar Palm’ – ìóòàíò ‘Elstar’ Elstar PCP®

‘Goedhof’ – ìóòàíò ‘Elstar’ Elnica®

‘RNA9842’ – ìóòàíò ‘Elstar’ Red Flame®

‘Vermuel’ – ìóòàíò ‘Elstar’ Elrosa®

‘Scifresh’  Jazz™ JAZZ
‘Scired’ Pacific Queen™ NZ ROSE‘Sciros’ Pacific Rose™
‘SciEarly’ Pacific Beauty™ PACIFIC BEAUTY

Ïðîäîâæåííÿ òàáëèö³ 2
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Ñîðò Òîðãîâåëüíà ìàðêà Ðèíêîâèé áðåíä
‘Scilate’ Envy™
‘Braeburn’

BRAEBURN

‘Lochbui Red Braeburn’ – ìóòàíò ‘Braeburn’
‘Royal Braeburn’ – ìóòàíò ‘Braeburn’
‘Hidala’ – ìóòàíò ‘Braeburn’ Hillwell®

‘Joburn’ – ìóòàíò ‘Braeburn’ Aurora™, Red Braeburn™, Southern Rose™
‘Mahana Red Braeburn’ – ìóòàíò ‘Braeburn’ Redfield®

‘Maribelle’ Lola®

‘Mariri Red’ – ìóòàíò ‘Braeburn’ Aporo®, Eve™
‘Caudle’ Cameo®, Camela®

‘Cauflight’ – ìóòàíò ‘Caudle’
‘Pinova’ Corail®

‘Daligris’ – ìóòàíò ‘Pinova’ Chantelop®

‘RoHo3615’ – ìóòàíò ‘Pinova’ Eveline®

‘Rafzubin’ Rubinette®

‘Rafzubex’ – ìóòàíò ‘Rafzubin’ Rubinette® Rosso
‘Tuscan’ Ballerina®Bolero

COLUMNAR APPLE

‘Obelisk’ Ballerina®Flamenco
‘SA244-20’ Ballerina®Maypole
‘Ttrajan’ Ballerina®Polka
‘Telamon’ Ballerina®Charlotte
‘Akane’ Ballerina®Waltz
‘UEB 3727-4’ Urban Apple® Blushing Delight
‘UEB 3358-3’ Urban Apple®Golden Treat
‘UEB 3812-2’ Urb an Apple®Tangy Green
‘UEB 3449-1’ Urban Apple®Tasty Red
‘UEB32642’ Opal®

‘UEB32642’ (‘Opal’)

Golden Sunshine Line®‘Luna’
‘Orion’
‘Sirius’
‘Akane’ African Carmine™
‘Ariane’ Les Naturaines®

‘AW106’ Sapora®

‘BAY 3484’ Baya Marisa®

‘CIV323’ Isaaq®

‘CIVG198’ Modi®

‘CIVPEAK’ Rubens®

‘CIVT15’ T-REX®

‘Co-op 33’ Pixie®

‘Co-op 38’ GoldRush®, Derlisdor®

‘Co-op 39’ Crimson Crisp® 
‘Co-op 42’ Primiera®

‘Co-op 43’ Juliet®

‘Cripps Red’ Joya®, Sundowner™
‘Dalinette’ Choupette®

‘Delcoros’ Autento®

‘Delgollune’ Delbard Jubilé®

‘Fresco’ Wellant®

‘FUCIV51’ SAN-CIV®

‘FUCIV181’ KO-CIV®

‘Fujoin’

Sweet Resistance®
‘Gaia’
‘Gemini’
‘Renoir’
‘Smeralda’
‘Gal mac’ Camelot®

‘Gold Pink’ Cold Chief®

‘Goldstar’ Resista Cold Granny®

‘Gradigold’ Colden Supreme™, Colden Extreme™
‘Gold Pink’ Cold Chief®

‘Inolov’ Mandy®

Ïðîäîâæåííÿ òàáëèö³ 2
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ãîâåëüíèõ ìàðîê. Ó òîðã³âë³ âîíè â³äîì³ ï³ä 
ñâî¿ìè ñîðòîâèìè íàçâàìè, ùî ñòàëè ðèíêî-
âèìè áðåíäàìè. Íàñòóïí³ ñåëåêö³éí³ ñîðòè, 
ñòâîðåí³ â ìèíóëîìó ñòîð³÷÷³ – ‘Fuji’ ³  
‘Honeycrisp’, òàêîæ â³äîì³ ïîêóïöÿì ï³ä âëàñ-
íèìè ñîðòîâèìè íàçâàìè, ìàþòü òîðãîâåëü í³ 
ìàðêè, â³äïîâ³äíî, Kiku®, Honeycrunch®. 
Íèí³ âñå á³ëüøà ÷àñòêà íîâèõ ñîðò³â îòðè-
ìóº òîðãîâåëüí³ ìàðêè, ùî ñïðèÿº ïðîäàæàì 
ÿáëóê. Ö³ òîðãîâåëüí³ ìàðêè ñòàþòü áðåíäî-
âèìè íàçâàìè óñï³øíèõ ñîðò³â.

Íàÿâí³ñòü çíàêó ïðàâîâî¿ îõîðîíè òîðãî-
âåëüíî¿ ìàðêè ó âèãëÿä³ ë³òåðè R ðîçì³ùåíî¿ 
â öåíòð³ êîëà, ùî çàçâè÷àé ðîçòàøîâóºòüñÿ 
âãîð³ ïðàâîðó÷ â³ä íàçâè, ÿê ®, ñâ³ä÷èòü ïðî 
îô³ö³éíó ðåºñòðàö³þ äàíî¿ òîðãîâåëüíî¿ ìàð-
êè. Íåçàðåºñòðîâàí³ òîðãîâåëüí³ ìàðêè ïî-
çíà÷àþòü ñèìâîëîì ™. Ó Äåðæàâíîìó ðåºñòð³ 

Ñîðò Òîðãîâåëüíà ìàðêà Ðèíêîâèé áðåíä
‘Inored’ Story®

‘Kizuri’ Morgana®

‘Lady Alice’ Rainier™
‘Lespin’ Garance®

‘Lumaga’ Galant®

‘Lurefresh’ Redlove® Era®

REDLOVE‘Lureprec’ Redlove® Circe®

‘Luregust’ Redlove® Calypso®

‘Luresweet’ Redlove® Odysso®

‘MAIA1’ EverCrisp®

‘MAIA11’ Rosalee®

‘MAIA12’ Summerset®

‘MAIA-L’ Ludacrisp®

‘MAIA-Z’ Sweet Zinger®

‘Maribelle’ Lola®

‘MC38’ Crimson Snow®

‘Milwa’ Diwa®, Junami®

‘Minneiska’, MN 1914 SweeTango®

‘Minnewashta’ Zestar! ®

‘Mountain Cove’ Ginger Gold™
‘Nicogreen’ GreenStar®

‘Nicoter’ Kanzi®

‘NY1’ Snapdragon®

‘NY2’ RubyFrost®

‘Plumac’ Koru®

‘Prem A17’ Smitten®

‘Prem A96’ Rockit™
‘Prem A153’ Lemonade®, Honeymoon®

‘Prem A280’ Swittie™
‘R201’ Kissabel®

‘Rajka’ Rezista Romelike®

‘Rebella’ Bella®

‘Regalyou’ Sweetie®

‘RM1’ Red Moon®

‘RoHo3615’ Evelinai®

‘RS-1’ Red Moon®

‘SPA493’ Salish™
‘SQ159’ Natyra®, Magic Star®

‘WA38’  Cosmic Crisp® COSMIC CRISP
‘WuR037’ Freya®

‘Xeleven’ Swing®

Ïðîäîâæåííÿ òàáëèö³ 2

ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïîøèðåííÿ â 
Óêðà¿íè (Ðåºñòð ñîðò³â ðîñëèí Óêðà¿íè) çíà-
êîì ïðàâîâî¿ îõîðîíè ® ïîçíà÷åíî ñîðòè, ÿê³ 
çàõèùåíî ïàòåíòàìè, àëå çíàê áåçïîñåðåäíüî 
íå ïîâ’ÿçàíèé ç íàçâîþ ñîðòó, íàïðèêëàä               
® 06086001 Ìàâêà. Òàê ÿê íàçâè ñîðò³â ó Ðå-
ºñòð³ ñîðò³â ðîñëèí Óêðà¿íè íå âèîêðåìëåíî 
îäèíàðíèìè ëàïêàìè, òî ó âèïàäêó ïîºäíàí-
íÿ íàçâè ñîðòó ç ïîçíà÷êîþ çàõèñòó éîãî ïà-
òåíòîì, âèíèêàº êîìá³íàö³ÿ, ÿêà çà êîðäîíîì 
ââàæàºòüñÿ òîðãîâåëüíîþ ìàðêîþ. Â Óêðà¿í³ 
÷åðåç íåäîòðèìàííÿ ì³æíàðîäíèõ ïðàâèë ïî-
çíà÷åííÿ íàçâ ñîðò³â ðîñëèí, ùî ïåðåäáà÷àº 
çàêëþ÷åííÿ ¿õ â îäèíàðí³ ëàïêè, òà íå ðîç-
ìåæóâàííÿ íàçâ ñîðò³â, òîðãîâåëüíèõ ìàðîê 
³ áðåíä³â, ñëîâåñí³ òîðãîâåëüí³ ìàðêè ³ áðåíäè 
â ñàä³âíèöòâ³, íàïðèêëàä Pink Lady / Ï³íê 
Ëåä³, ââàæàþòüñÿ ñîðòîâèìè íàçâàìè.
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Çàçâè÷àé, ñîðòè ïëîäîâèõ êóëüòóð ³ç çà-
ðåºñòðîâàíèìè ïðàâàìè ñåëåêö³îíåðà, ðîç-
ìíîæóþòüñÿ ðîçñàäíèêàìè çã³äíî ç óêëàäå-
íèìè ë³öåíç³éíèìè óãîäàìè, çà ùî âëàñíèê 
ñîðòó îòðèìóº ë³öåíç³éí³ ïëàòåæ³ çà êîæíèé 
ïðîäàíèé ñàäæàíåöü. ßê ïîêàçàâ ñâ³òîâèé 
äîñâ³ä, òàêà ñõåìà º ðèçèêîâàíîþ ³ äëÿ âëàñ-
íèê³â ñîðò³â, ³ äëÿ âèðîáíèê³â ñàäîâèíè. 
Á³ëüøà ÷àñòèíà ÷àñó, ùî â³äâåäåíà äë ÿ îõî-
ðîíè ñîðòó, ìîæå áóòè âè÷åðïàíîþ ùå äî 
òîãî, ÿê â³í íàáóäå ïîïóëÿðíîñò³ â ñïîæèâà-
÷³â. ßñêðàâèì ïðèêëàäîì º ³ñòîð³ÿ ‘Honeycrisp’ 
ó ÑØÀ. Öåé ñîðò, çàïàòåíòîâàíèé ó 1988 
ðîö³, âèð³çíÿºòüñÿ âèñîêèìè ñìàêîâèìè 
ÿêîñòÿìè, òîìó ââàæàºòüñÿ ³äåàëüíèì äëÿ 
ñïîæèâàííÿ â ñâ³æîìó âèãëÿä³. Î÷³êóâàëîñÿ, 
ùî â³í çàéìàòèìå òðåòþ ñõîäèíêó ç-ïîì³æ 
íàéïîøèðåí³øèõ ñîðò³â ÿáëóê ó ñâ³ò³. Ïî-
ïóëÿðí³ñòü ïðèéøëà äî íüîãî ëèøå íà ïî-
÷àòêó íàøîãî ñòîë³òòÿ, êîëè ïðîäàæ³ ñàäèâ-
íîãî ìàòåð³àëó ñÿãíóëè ïîíàä 1 ìëí ñàäæàí-
ö³â ùîð³÷íî. Àëå ïåð³îä îõîðîíè ñîðòó çàâåð-
øèâñÿ ó 2008 ðîö³ ³ éîãî àâòîðè îòðèìàëè 
íåñï³âñòàâíî ìàëó âèíàãîðîäó çà áàãàòîð³÷íó 
ñåëåêö³éíó ðîáîòó. ‘Honeycrisp’ íèí³ íàñò³ëü-
êè øèðîêî âèðîùóºòüñÿ, ùî ö³íè íà ÿáëóêà 
öüîãî ÷óäîâîãî ñîðòó âïàëè, òîìó òîðãîâö³ 
øóêàþòü íîâ³ ñîðòè, ÿáëóêà ÿêèõ ìîæíà 
áóëî á ïðîäàâàòè çà âèñîêèìè ö³íàìè [2].

ßêùî ñàäèâíèé ìàòåð³àë âèðîùóþòü âå-
ëèê³ ðîçñàäíèêè ç áàãàòüìà ë³öåíç³ÿìè, ÿê³ 
ïðîäàþòü éîãî ñîòíÿì ÷è òèñÿ÷àì âèðîáíè-
ê³â ÿáëóê, òî â³äñë³äêóâàòè ïîðóøåííÿ ïðàâ 
³íòåëåêòóàëüíî¿ âëàñíîñò³ ñòàº âàæêèì çà-
âäàííÿì. Êð³ì òîãî ñàä³âíèêè çíàõîäÿòü 
ñïîðòèâí³ â³äõèëåííÿ ïîïóëÿðíèõ ñîðò³â. Ó 
êðà¿íàõ-÷ëåíàõ UPOV êîìåðö³àë³çàö³ÿ ñïîð-
ò³â ïîâèííà âåñòèñÿ ÷åðåç âëàñíèê³â âèõ³ä-
íîãî ñîðòó. Ó ÑØÀ â äåÿêèõ âèïàäêàõ ìîæ-
ëèâèìè º îõîðîíà ³ êîìåðö³àë³çàö³ÿ âèÿâëå-
íîãî ñïîðòó áåç óçãîäæåííÿ ³ç âëàñíèêîì 
âèõ³äíîãî ñîðòó, ÿêèé, ÿê ïðàâèëî, íå íà-
ìàãàºòüñÿ çàõèñòèòè ñâî¿ ïðàâà, ÷åðåç ñêëàä-
í³ñòü ïðîöåäóðè.

Îòæå, òàê çâàí³ «â³äêðèò³» ñîðòè íåñóòü 
ðèçèêè äëÿ ¿õí³õ âëàñíèê³â, ÿê³ íå âñòèãà-
þòü îòðèìàòè äîñòàòíüî¿ êîìïåíñàö³¿ çà âèò-
ðàòè íà ñòâîðåííÿ ñîðòó. Âïðîâàäæåííÿ íî-
âîãî ñîðòó âèìàãàº áàãàòîð³÷íîãî ïðîñóâàí-
íÿ íà ðèíêó. Âëàñíèêè ñîðò³â, ÿê ïðàâèëî, 
íå êîíòðîëþþòü âèðîáíèöòâî ³ ïðîäàæ ÿá-
ëóê, à âèðîáíèêè ³ òî ðãîâö³ ìîæóòü óòðèìó-
âàòèñÿ â³ä ïðèøâèäøåííÿ âïðîâàäæåííÿ 
íîâèõ ñîðò³â, ÿêùî â³ä÷óâàòèìóòü, ùî ¿õí³ 
êîíêóðåíòè, ÿê³ ïðèéäóòü íà ðèíîê ï³çí³øå, 
ìàòèìóòü ìåíø³ ³íâåñòèö³éí³ ðèçèêè. Â³ä-
ñóòí³ñòü ðåãóëþâàííÿ âèðîáíèöòâà ïëîä³â 
ìîæå ïðèçâîäèòè äî ïåðåâèðîáíèöòâà ÿáëóê. 

Ä ëÿ ïîäîëàííÿ íåãàòèâíèõ ðèñ, ïðèòàìàí-
íèõ «â³äêðèòèì» ñîðòàì, îñòàíí³ìè ðîêàìè 
íàáóëà ïîøèðåííÿ ³íøà ñòðóêòóðîâàí³øà 
ñèñòåìà óïðàâë³ííÿ òà ñèñòåìà îáìåæåíîãî 
ë³öåíçóâàííÿ. Ïîä³áíî äî «â³äêðèòèõ» ñîðò³â 
âëàñíèê ñîðòó îòðèìóº ïàòåíò ÑØÀ àáî îõî-
ðîíó ïðàâ ñåëåêö³îíåðà â êðà¿í³ âèðîáíè-
öòâà. Çàçâè÷àé â³í òàêîæ ðåºñòðóº îäíó àáî 
äåê³ëüêà òîðãîâåëüíèõ ìàðîê äëÿ çáóòó â 
êîæí³é êðà¿í³, äå ñàäîâèíà áóäå ïðîäàâàòè-
ñÿ. Ï³äòðèìàííÿ òîðãîâåëüíî¿ ìàðêè âèìà-
ãàº ïîñò³éíîãî ¿¿ âèêîðèñòàííÿ â òîðã³âë³. 
Âëàñíèêè ñîðòó òà ë³öåíç³àòè, ÷àñòî çà äîïî-
ìîãîþ ñïåö³àëüíîãî þðèñòà, ïîâèíí³ ïîñò³é-
íî ìîí³òîðèòè ðèíîê äëÿ âèÿâëåííÿ ïîòåí-
ö³éíèõ ïîðóøíèê³â. Ë³öåíç³éí³ óãîäè íà âè-
ðîùóâàííÿ ñàäèâíîãî ìàòåð³àëó ³ âèðîáíè-
öòâî ïëîä³â ÿê ïðàâèëî óêëàäàþòü äëÿ îäíî-
ãî àáî äåê³ëüêîõ âèðîáíèê³â ÷è ïðîäàâö³â â 
êðà¿í³ ðàçîì ç ïðàâàìè âèêî ðèñòîâóâàòè 
òîðãîâåëüíó ìàðêó äëÿ ïðîäàæ³â ó ö³é ÷è 
³íøèõ êðà¿íàõ. Ó ñâîþ ÷åðãó âëàñíèê ñîðòó 
îòðèìóº åêñêëþçèâí³ ïëàòåæ³ – ðîÿëò³ ç 
êîæíîãî ïðîäàíîãî ñàäæàíöÿ ³ â³äñîòîê â³ä 
ïðîäàæó ïëîä³â. Âèðîáíèê ïîãîäæóºòüñÿ ç 
åòàïàìè ñòâîðåííÿ ñàäó ³ âèðîáíèöòâà ïëî-
ä³â òà ï³äòðèìàííÿì ñòàíäàðò³â ÿêîñò³.

Òàêèé ï³äõ³ä íàäàº âëàñíèêîâ³ ñîðòó/âîëî-
ä³ëüöþ ïàòåíòó òà âèðîáíèêó/ïðîäàâöþ:

– âèíÿòêîâîñò³. Âèðîáíèê, ÿêèé âïåâíåíèé 
â óí³êàëüíîñò³ ñîðòó, ³íâåñòóâàòèìå â ðîçâè-
òîê ñàä³â ³ ìàðêåòèíãîâèõ ïðîãðàì;

– ïðèøâèäøåííÿ âñòóïó â ðèíîê äîçâîëÿº 
âëàñíèêîâ³ ñîðòó ïîâí³øå ðåàë³çóâàòè ïî-
òåíö³àë ñîðòó óïðîäîâæ òåðì³íó ä³¿ éîãî îõî-
ðîíè;

– ÿê³ñòü ïëîä³â äëÿ ðèíêó ìîæå çàáåçïå÷ó-
âàòèñÿ óìîâàìè êîíòðàêòó, ÿê³ îáìåæóâàòè-
ìóòü âèðîùóâàííÿ ñàäîâèíè ò³ëüêè òèìè 
ðàéîíàìè, äå òàêó ÿê³ñòü ìîæíà äîñÿãòè òà 
óìîâàìè êîíòðàêòó, ÿê³ äîçâîëÿòèìóòü ïðî-
äàâàòè ï³ä áðåíäîâèìè íàçâàìè ò³ëüêè ò³ 
ïëîäè, ùî â³äïîâ³äàþòü ñòàíäàðòàì ÿêîñò³;

– òîðãîâåëüí³ ìàðêè ìîæóòü ï³äòðèìóâà-
òèñÿ ³ ï³ñëÿ òîãî ÿê òåðì³í ä³¿ îõîðîíè ñîðòó 
çàê³í÷èâñÿ, ùî ïðîäîâæóº âëàñíèêîâ³ ñîðòó 
îòðèìàííÿ ïðèáóòê³â;

– óïðàâë³ííÿ ³íòåëåêòóàëüíîþ âëàñí³ñòþ 
ñòàº ïðîñò³øèì ÷åðåç  çìåíøåííÿ ê³ëüêîñò³ 
êîíòðàêò³â ó ïîð³âíÿíí³ ç «â³äêðèòèìè» ñîð-
òàìè; ïîðóøåííÿ ëåãøå âèÿâèòè; êîíòðàêòè 
ç îáìåæåíîþ ê³ëüê³ñòþ ïàðòíåð³â ìîæóòü 
îõîïëþâàòè â³äêðèòòÿ, îõîðîíó òà êîìåðö³à-
ë³çàö³þ ìóòàö³é – ñïîðò³â;

– ë³öåíçóâàííÿ òîðãîâåëüíî¿ ìàðêè ñòèìó-
ëþº ìàðêåòîëîãà ðîçâèíóòè áðåíä, ÿêèé ìîæå 
ñïðèÿòè òðèâàëîìó ³ íåâèçíà÷åíîìó ïåð³îäó 
âèíÿòêîâîñò³ ñîðòó ç íàëåæíèì óïðàâë³ííÿì 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

³íòåëåêòóàëüíî¿ âëàñíîñò³, âèðîáíèöòâà ñàäî-
âèìè òà ¿¿ ÿêîñò³; äîõ³ä, ùî îòðèìóº âëàñíèê 
ñîðòó âíàñë³äîê âèêîðèñòàííÿ òîðãîâåëüíî¿ 
ìàðêè ï³ä ÷àñ ïðîäàæ³â ïëîä³â, ìîæå áóòè 
òðèâàë³øèì ³ á³ëüøèì [2].

ßáëóêà «â³äêðèòèõ» ñîðò³â ìîæå âèðîùó-
âàòè ³ ïðîäàâàòè áåç îáìåæåíü áóäü-õòî; âîíè 
áóäóòü äîñòóïíèìè é íàäàë³. ¯õí³é íåäîë³ê, 
÷åðåç âèðîùóâàííÿ çà ð³çíèõ óìîâ ³ íåäî-
òðèìàííÿ âèñîêèõ ñòàíäàðò³â ÿêîñò³, ïîëÿ-
ãàº â ì³íëèâîñò³ ÿêîñò³, òîä³ ÿê äëÿ ñïîæè-
âà÷à áàæàíîþ º ïîñò³éí³ñòü ÿêîñò³ ³ ñòàá³ëü-
íà íàÿâí³ñòü áàæàíèõ ñîðò³â. Öå çäàòí³ çà-
áåçïå÷èòè íîâ³ ìàðêåòèíãîâ³ ìåõàí³çìè ç 
âèêîðèñòàííÿì «çàêðèòèõ», àáî êëóáíèõ 
ñîðò³â. Öå ñîðòè íîâ³òíüî¿ ñåëåêö³¿, ùî ìà-
þòü íàëåæíèé ð³âåíü çàõèñòó; ¿õ ðåºñòðó-
þòü, ³íîä³ ïàòåíòóþòü ³ ðåòåëüíî êîíòðîëþ-
þòü. Âëàñíèê ñîðòó ìîæå êîíòðîëþâàòè âè-
ðîùóâàííÿ äåðåâ ³ âèðîùóâàííÿ ÿáëóê, ÿê³ 
ïîâèíí³ â³äïîâ³äàòè ñòàíäàðòàì ÿêîñò³. Ïå-
ðåâàãà äëÿ âèðîáíèê³â ïîëÿãàº â ìîæëèâîñò³ 
ï³äâèùåííÿ ö³íè çà ðàõóíîê îáìåæåííÿ 
ïðîïîçèö³¿ ³ ïåðåâàã ó ïðîñóâàíí³ ÿáëóê íà 
ðèíêó. Ðîçäð³áí³ òîðãîâö³, ÿê ïðàâèëî, çà-
ö³êàâëåí³ â çàðåºñòðîâàíèõ ñîðòàõ çàâäÿêè 
âèùèì ö³íàì ðåàë³çàö³¿ òà ïîòåíö³àëó åêñ-

êëþçèâíîñò³ áðåíäîâèõ ñîðò³â. Ðèíêîâ³é 
åêîíîì³ö³ ïðèòàìàííà æîðñòêà ö³íîâà êîí-
êóðåíö³ÿ ì³æ ñóïåðìàðêåòàìè. Çà âåëèêèõ 
îáñÿã³â ïîñòàâîê áàãàòüîõ ñîðò³â âèðîáíèêè 
ââàæàþòü íîâ³ êëóáí³ ñîðòè íåîáõ³äíèìè 
äëÿ ï³äòðèìàííÿ ïðèáóòêîâîñò³. 

Ñó÷àñíå ñàä³âíèöòâî õàðàêòåðèçóºòüñÿ âå-
ëèêîþ ê³ëüê³ñòþ íîâèõ ñîðò³â, ÿê³ ùîðîêó 
ðîçøèðþþòü ïðîïîçèö³þ âèñîêîÿê³ñíèõ 
ÿáëóê. Öå àáî íîâ ³ ñîðòè, ÿê ðåçóëüòàò ñåëåê-
ö³éíèõ ïðîãðàì ç ãåíåòè÷íîãî ïîë³ïøåííÿ, 
àáî äîá³ð ïðèðîäíèõ ñïîðò³â. Ïðîñóâàííÿ òà 
óñï³õ íîâîãî ñîðòó â óìîâàõ íàñè÷åíîãî êîíêó-
ðåíòíîãî ðèíêó âèÿâëÿºòüñÿ ñêëàäíèì, ùî âè-
ìàãàº çàñòîñóâàííÿ ð³çíèõ ñòðàòåã³é ðîçìíî-
æåííÿ òà ïðîñóâàííÿ íîâèõ ñîðò³â. Óñë³ä çà 
ÑØÀ, â ªâðîï³ ñîðòè ÿáëóê òàêîæ âèðîùóþòü 
ÿê êëóáí³, ï³ä òîðãîâåëüíèìè ìàðêàìè àáî çà 
óìîâàìè â³ëüíîãî âèðîùóâàííÿ òà ïðîäàæó. 
ªâðîïåéñüêà ñèñòåìà îõîðîíè ïðàâ ñåëåêö³îíå-
ðà, ÿêîþ êåðóº CPVO, òà ìîæëèâ³ñòü çàâîéîâó-
âàííÿ ñâîãî ñåãìåíòó ðèíêó çà äîïîìîãîþ êî-
ìåðö³éíèõ áðåíä³â çìóñèëè êåðóâàëüíèê³â òà 
âëàñíèê³â âèêëþ÷íèõ ë³öåíç³é âñòàíîâèòè 
êîíòðîëü çà âèðîáíè÷î-ðîçïîâñþäæóâàëüíèì 
ëàíöþæêîì íîâèõ ñîðò³â øëÿõîì çàñòîñóâàí-
íÿ ïðèíöèïó êëóáíèõ ñîðò³â (ðèñ. 1).

Ðèñ. 1. Ñõåìà ëàíöþãîâîãî ïîøèðåííÿ íîâèõ ñîðò³â çàëåæíî â³ä ïðàâà íà ðîçìíîæåííÿ, 
ïåðåäàíîãî êîæíîìó îïåðàòîðîâ³ â³ä âèðîáíèêà äî òîðãîâöÿ [6]

1) Ñåëåêö³îíåð

2) Êåðóâàëüíèê/
     âëàñíèê âèêëþ÷íî¿ 
     ë³öåíç³¿
3) Âëàñíèê òîðãîâåëüíî¿ ìàðêè

Âëàñíà ðåàë³çàö³ÿ

Ïåðåäà÷à ïðàâ íà ðîçìíîæåííÿ ðîçñàäíèêîâîäàìè/âèðîáíèêàìè/
                                                                                             ðîçäð³áíèì òîðãîâöÿì
Ðîÿëò³ çà äåðåâà
Ïîâí³ ïàòåíòí³ 
ïðàâà

Ðîÿëò³ çà ê³ëüê³ñòü äåðåâ
Ðîÿëò³ çà ïðîäóêö³þ/îáñÿãè
Ðîÿëò³ ó â³äñîòêàõ â³ä 
ïðîäàæ³â (íàêëàäíà)

Â³ëüíèé ïðîäàæ
Ïðîäàæ çà êîíòðàêòàìè

Áåç ïðàâ òîðãîâåëüíî¿ ìàðêè

Ç ïðàâàìè òîðãîâåëüíî¿ ìàðêè

Ïåðåäà÷à ïðàâ êåðóâàëüíèêó/
âëàñíèêó âèêëþ÷íî¿ ë³öåíç³¿

Ëàíöþãîâ³ 
îïåðàòîðè

Ðîçñàäíèöüêà êîìïàí³ÿ
Âèðîáíèêè àáî ðîçäð³áí³ 
òîðãîâö³

[ [

[

[ [

Öå äîçâîëÿº äîñÿãòè ïåâíî¿ ìåòè, à ñàìå:
– ï³äãîòîâêà á³çíåñ-ïëàíó äëÿ âïðîâàäæåí-

íÿ ïðîòÿãîì äîñèòü òðèâàëîãî, àëå íå íàä-
ì³ðíîãî, ïåð³îäó ÷àñó, ùîá â³äøêîäóâàòè äî-
ñòàòíþ íîðìó ïðèáóòêó äëÿ ïîêðèòòÿ çíà-
÷íèõ ³íâåñòèö³é;

– âèçíà÷åííÿ ãåîãðàô³÷íîãî ðåã³îíó, ùî 
áóäå åêîëîã³÷íî íàéïðèäàòí³øèì äëÿ âè-
ðîùóâàííÿ âèñîêîÿê³ñíèõ ÿáëóê, òà âè-
çíà÷åííÿ ï³äïðèºìñòâ/âåëèêèõ âèðîáíè-
ê³â òà ôåðìåðñüêèõ îá’ºäíàíü, ùî áóäóòü 
çàä³ÿí³;

– ïëàíóâàííÿ ùîð³÷íèõ íàñàäæåíü òà, â³ä-
ïîâ³äíî, ê³ëüêîñò³ äåðåâ, ùî ïåðåäáà÷àº çàê-
ëþ÷åííÿ äîãîâîð³â ç ðîçñàäíèêàìè íà ïîñòà-

÷àííÿ ñàäæàíö³â òà ç ôåðìåðàìè íà âèðîá-
íèöòâî òà ïîñòà÷àííÿ ñàäîâèíè;

– âèçíà÷åííÿ òîðãîâèõ ãðóï òà óêëàäàííÿ 
äîãîâîð³â íà âñòàíîâëåííÿ êâîò òà óïðàâë³ííÿ 
ðîçì³ùåííÿì ÿáëóê íà ðèíêó, àáî ðîáèòè öå 
ñàìîñò³éíî ÷åðåç êîìïàí³¿ òà ï³äïðèºìñòâà, 
ùî ìàþòü ïîòð³áíå îáëàäíàííÿ òà äîñâ³ä ðîáî-
òè. Ó òàêîìó âèïàäêó ðîçñàäíèêîâîäè òà âè-
ðîáíèêè ñòàþòü ïðîñòèìè ïîñòà÷àëüíèêàìè 
ñòàíäàðòíî¿ ïðîäóêö³¿. Ö³íó  ðåàë³çàö³¿ ïîïå-
ðåäíüî íå âñòàíîâëþþòü, à âèçíà÷àþòü íàïðè-
ê³íö³ ñåçîíó, âèõîäÿ÷è ³ç ñèòóàö³¿ íà ðèíêó ÿê 
âçàãàë³, òàê ³ äëÿ êîíêðåòíîãî ñîðòó;

– äîïóñê êëóáíèõ ñîðò³â. Òàêèé ï³äõ³ä áóäå 
âèïðàâäàíèì, ÿêùî ñîðò â³äïîâ³äàòèìå íàé-
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âèùèì êðèòåð³ÿì ÿêîñò³, ìàòèìå îñîáëèâ³ 
õàðàêòåðèñòèêè, çàáåçïå÷óâàòèìå áåçïåðåðâ-
í³ñòü ïðîäàæ³â, ³ ïåðø çà âñå, êîðèñòóâàòè-
ìåòüñÿ ïîïèòîì ó ñïîæèâà÷³â, ÿê³ âèð³çíÿ-
òèìóòü éîãî ç-ïîì³æ ³íøèõ. Òîìó ïðèíöèïî-
âî âàæëèâî, ùîá êëóáíå êåðóâàííÿ äîñÿãàëî 
òàêî¿ ðèíêîâî¿ âàðòîñò³ ÿáëóê ïðåì³óì-êëà-
ñó, ÿêà á ïîêðèâàëà âèòðàòè íà ìàðêåòèíã, 
ïðîñóâàííÿ, êîíòðîëþâàííÿ ëàíöþæêà ïî-
ñòà÷àííÿ òà äîòðèìóâàííÿ ñòàíäàðò³â ÿêîñò³, 
ùîá çàïëàòèòè âèðîáíèêàì ÿêîìîãà á³ëüøå, 
ïðèíàéìí³ íå ìåíøå, í³æ âèðîáíèê çàðîáèâ 
áè çà â³äñóòíîñò³ äîãîâîðó [6].

Ôîðìóëà êëóáíèõ ñîðò³â ñåáå âèïðàâäîâóº, 
ïðèíàéìí³ ó ïðîâ³äíèõ «ÿáëó÷íèõ» êðà¿íàõ. 
Ïðîãíîçóþòü, ùî íàéáëèæ÷èì ÷àñîì, ÷àñòêà 
êëóáíèõ ñîðò³â çá³ëüøèòüñÿ ³ç òåïåð³øí³õ 5 
äî 15–20%. Àëå, ÷è òàê âîíî º íàñïðàâä³? 
ßêùî êëóáíà ñèñòåìà åôåêòèâíà, òî ÷îìó 
âîíà îõîïëþº âñüîãî 5% ðèíêó ÷è íå º öå ¿¿ 
ïîðîãîì. Íèí³ ñåëåêö³îíåð³â âèêëþ÷åíî ç 
ïðîöåñó ïîøèðåííÿ ñîðò³â. Êåðóâàëüíèêè/
âëàñíèêè âèêëþ÷íèõ ë³öåíç³é, ùî íàïåðåä 
âèïëàòèëè ãîíîðàðè àâòîðàì ñîðò³â òà âè-
òðàòèëèñÿ íà ¿õíþ ðåêëàìó, ìîæóòü ïðî-
øòîâõóâàòè íà ðèíîê íîâ³ ñîðòè, ÿê³ íå 
îáîâ’ÿçêîâî ìàòèìóòü íàéâèùó ÿê³ñòü, ÿêó 
ïîâèíí³ ìàòè êëóáí³ ñîðòè. Âîíè çàïðîâà-
äæóþòü íîâ³ ñòðàòåã³¿, ùîá îá³éòè îáìåæåí-
íÿ êëóáíî¿ ñèñòåìè ç ìåòîþ ïðîäîâæåííÿ 
îõîðîíè ïðàâ íà ñîðòè, àëå ç á³ëüøîþ åêñ-
ïëóàòàö³éíîþ ãíó÷ê³ñòþ.

Íèí³ ñåëåêö³éí³ ïðîãðàìè ç ïîë³ïøåííÿ 
ñîðòèìåíòó ÿáëóí³ ó á³ëüøîñò³ ïðîâ³äíèõ ñà-
ä³âíè÷èõ êðà¿í äåðæàâîþ âæå íå ô³íàíñó-
þòüñÿ. Äåðæàâí³ êîìïåòåíòí³ îðãàíè, ùî 
ë³öåíçóþòü ñîðòè, îáìåæóþòüñÿ âèäà÷îþ ïà-
òåíò³â íà îõîðîíó ïðàâ ñåëåêö³îíåðà, à ïîò³ì 
â³ëüíî âèïóñêàþòü íîâ³ ñîðòè áåç îáìåæåíü, 
ÿê³ çàñòîñîâóº êëóáíà ñèñòåìà. ²ñíóþòü ïðè-
âàòí³ îðãàí³çàö³¿, ùî äîòðèìóþòüñÿ àíàëî-
ã³÷íèõ, ìåíø âèêëþ÷íèõ ñòðàòåã³é, ùî îá-
ìåæóþòüñÿ çàõèñòîì íàçâè ñîðòó, àëå êîíòð-
îëþþòü éîãî åêñêëþçèâíå ðîçìíîæåííÿ â 
ðîçñàäíèêàõ ùîäî ê³ëüêîñò³ äåðåâ, ùî âè-
ðîùóþòü, òà ì³ñöÿìè, äå çàêëàäàþòü ñàäè. Ó 
á³ëüøîñò³ âèïàäê³â ñï³ëüíèõ äëÿ äåðæàâè ³ 
ïðèâàòíîãî ñåêòîðó ïðîãðàì, ñàìå îñòàíí³é 
âèð³øóº ÿê âðåøò³-ðåøò ïîøèðþâàòè ñîðò. 
Òàê ÿê, ñàìå ïðèâàòíèé ñåêòîð ï³äòðèìóâàâ 
ðåàë³çàö³þ ñåëåêö³éíèõ ïðîãðàì, ñàìå â³í 
âèçíà÷àº ñòðàòåã³¿ ðîçïîâñþäæåííÿ íîâèõ 
ñîðò³â. Òàê, àìåðèêàíñüêèé Cosmic Crisp®, 
ñòâîðåíèé â Óí³âåðñèòåò³ øòàòó Âàøèíãòîí, 
ïîøèðþº ò³ëüêè ì³ñöåâà àñîö³àö³ÿ âèðîáíè-
ê³â ÿáëóê, ÿêà íàäàâàëà ô³íàíñîâó ï³äòðèì-
êó ö³é ñåëåêö³éí³é ïðîãðàì³. Ñàìå âîí à âè-
ð³øèëà âèðîùóâàòè öåé ñîðò íà ôåðìàõ ÷ëå-

í³â àñîö³àö³¿, à íå â ³íøèõ ì³ñöÿõ ÷è êðà¿-
íàõ. ²ííîâàö³éíîþ çáðîºþ, ùî âèçíà÷àòèìå 
ìàéáóòí³ ñèñòåìè ë³öåíçóâàííÿ ñòàº áðåíä. 

Ñòâîðåíî òèñÿ÷³ ñîðò³â ÿáëóê, áàãàòî ç íèõ 
â³äïîâ³äàþòü óñ³ì çàïèòàì âèðîáíèöòâà, àëå 
íå âñ³, íàâ³òü äóæå ãàðí³ ³ äîáð³, çóì³ëè âè-
êëèêàòè ïðèõèëüí³ñòü ñïîæèâà÷à. Ñâîãî 
÷àñó âàãîìó ïîïóëÿðí³ñòü çäîáóâ íîâîçåëàíä-
ñüêèé ñîðò ‘Gala’, ÿêèé ïî÷àëè âèðîùóâàëè 
âñ³, õòî áàæàâ öüîãî. Óíàñë³äîê öüîãî ö³íè 
íà ÿáëóêà ‘Gala’ çíà÷íî âïàëè. Ó íüîãî ä³á-
ðàíî áàãàòî ñïîðò³â, âêëþ÷àþ÷è òàê³ ïîïó-
ëÿðí³ ÿê ‘Regal Prince’ ³ ‘Tenroy’, ÿê³ ïîøè-
ðþþòü ï³ä òîðãîâåëüíèìè ìàðêàìè, â³äïî-
â³ äíî, Gala Must®  òà Royal Gala®. Ó ñâîþ 
÷åðãó âîíè äàëè æèòòÿ ùå íèçö³ ìóòàíò³â, 
çîêðåìà ‘Galaxy’, ùî ïðîäàºòüñÿ ÿê Selekta®. 
Ò³ëüêè çàïàòåíòîâàíèõ ñïîðò³â ‘Gala’ íàë³-
÷óþòü ïîíàä äâà äåñÿòêè, íå âðàõîâóþ÷è íå-
çàïàòåíòîâàíèõ. Òîðãîâåëüí³ ìàðêè ³ çàïà-
òåíòîâàí³ ñîðòè äîçâîëÿþòü êîíòðîëþâàòè 
ê³ëüê³ñòü ³ ÿê³ñòü ÿáëóê, ùî ïðîäàþòüñÿ òà 
ðåòåëüíî çàõèùàòè ³í òåëåêòóàëüíó âëàñí³ñòü. 

Òåðì³í ä³¿ ïàòåíòó íà àâñòðàë³éñüêèé ñîðò 
‘Cripps Pink’ çàâåðøèâñÿ, ùî äîçâîëÿº áóäü-
êîìó âèðîùóâàòè ñàäæàíö³ òà ïëîäè öüîãî 
ñîðòó. Àëå òàê³ ôåðìåðè íå ìàþòü ïðàâà ïðî-
äàâàòè ¿õ ï³ä òîðãîâåëüíî þ ìàðêîþ Pink Lady®, 
îêð³ì âëàñíèê³â öüîãî áðåíäó. ßê ³ ó âèïàäêó 
ç ³íøèìè ïîïóëÿðíèìè ñîðòàìè ó ‘Cripps 
Pink’ ä³áðàíî áàãàòî êðàùå çàáàðâëåíèõ ñïîð-
ò³â, íàïðèêëàä, ‘Rosy Glow’, ‘Lady in Red’, ÿê³ 
ïðîäàþòü ï³ä ö³ºþ æ òîðãîâåëüíîþ ìàðêîþ 
Pink Lady®. Äî áðåíäó Pink Lady® âêëþ÷åíî 
òàêîæ ³íø³ ìóòàíòè ‘Cripps Pink’, ùî âèð³ç-
íÿþòüñÿ á³ëüø ðàíí³ìè òåðì³íàìè äîñòèãàí-
íÿ, òàê³ ÿê ‘Barnsby’, ‘Maslin’. ßê Pink Lady®  
òåïåð ïðîäàþòü òàêîæ ïëîäè ‘Ruby Pink’ ³ 
‘Pink Belle’. Ïîêóïöåâ³, ÿêèé óïîäîáàâ ÿáëóêà 
‘Cripps Pink’, íå âàæëèâî, ùî éîìó ïðîäàþòü 
ÿáëóêà ³íøèõ ñîðò³â, ùî ïîõîäÿòü â³ä ‘Cripps 
Pink’. Â³í, ìîæëèâî, íàâ³òü íå çíàº ¿õí³õ íàçâ, 
ÿê, äî ðå÷³, ³ íàçâè ñàìîãî ‘Cripps Pink’, áî â 
ìàãàçèí³ óñ³ ö³ ÿáëóêà ïðîäàþòü ÿê Pink 
Lady®. Îñíîâíîþ âèìîãîþ º òå, ùîá ÿáëóêà 
â³äïîâ³äàëè ñòàíäàðòó ÿêîñò³, òîáòî ìàëè íà-
ëåæíèé óì³ñò öóêð³â, ù³ëüí³ñòü ì’ÿêóøà òà 
õàðàêòåðíå çàáàðâëåííÿ. Íîâîçåëàíäñüêèé 
ñîðò ‘Scifresh’ ìàº ÿáëóêà, êîòð³ ïîºäíóþòü 
çîâí³øíþ ïðèâàáëèâ³ñòü ç ãàðìîí³éíèì ñìà-
êîì õðóñòêîãî ñîêîâèòîãî ì’ÿêóøà, ùî òðèâà-
ëèé ÷àñ íå âòðà÷àº ñâî¿õ âëàñòèâîñòåé. Âèðî-
ùóâàííÿ éîãî íà îáîõ ï³âêóëÿõ ïëàíåòè çà-
áåçïå÷óº ñïîæèâà÷³â ÿáëóêàì è óïðîäîâæ 
óñüîãî ðîêó. Ö³ ÿáëóêà â³äîì³ ï³ä òîðãîâåëü-
íîþ ìàðêîþ Jazz™.

ßñêðàâèì ïðèêëàäîì âïðîâàäæåííÿ «êå-
ðîâàíîãî» ñîðòó º áðåíä COSMIC CRISP

. 
Íà 
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

ñòâîðåííÿ, âèïðîáîâóâàííÿ ³ øèðîêå âèðîá-
íèöòâî ñîðòó ‘WA38’ áóëî âèòðà÷åíî 20 ðî-
ê³â ïðàö³ ³ ïîíàä 10 ìëí äîëàð³â ìàðêåòèí-
ãîâîãî áþäæåòó. Øòàò Âàøèíãòîí íà ï³âí³÷-
íîìó çàõîä³ ÑØÀ º íàéá³ëüøèì âèðîáíèêîì 
ÿáëóê, ÿêèõ òóò ùîðîêó âèðîùóþòü 2,5 ìëí 
òîíí, òîáòî ïîíàä óäâ³÷³ á³ëüøå í³æ â óñ³é 
Óêðà¿í³. Îñíîâó ñîðòèìåíòó ñêëàäàþòü ñòà-
ðîâèíí³ ñîðòè ‘Golden Delicious’, ‘Red 
Delicious’, ‘Granny Smith’ òà ñòâîðåí³ â äðó-
ã³é ïîëîâèí³ XX ñòîë³òòÿ ‘Gala’, ‘Fuji’, 
‘Honeycrisp’ òà ‘Cripps Pink’. Íàéïîøèðåí³ø³ 
ñòàðîâèíí³ ñîðòè-óëþáëåíö³ ñïîæèâà÷³â 
‘Golden Delicious’ ³ ‘Red Delicious’ çãîäîì 
ñòèêíóëèñÿ ç æîðñòêîþ êîíêóðåíö³ºþ ç áîêó 
íîâèõ ñîðò³â, ÿê³ ïîò³ñíèëè ¿õ íà ðèíêó. 
Íèí³, çà îö³íêàìè ôàõ³âö³â COSMIC CRISP 

ìàº òàêèé êîìïëåêñ ãîñïîäàðñüêî-ö³ííèõ 
îçíàê, ùî íàäàº éîìó áåçñóìí³âíèõ ïåðåâàã 
ïåðåä ³íøèìè ñîðòàìè ³ â³í çäàòíèé çàõîïè-
òè çíà÷íèé ñåãìåíò ðèíêó ÿáëóê, ïîò³ñíèâ-
øè â³äîì³ áðåíäè PINK LADY ³ ROYAL GALA 
òà ‘HONEYCRISP, âèïåðåäèâøè ¿õ çà îáñÿãà-
ìè âèðîáíèöòâà.

Âèñîê³ ñïîæèâ÷³ ³ ñìàêîâ³ ÿêîñò³ COSMIC 
CRISP äîïîâíþþòüñÿ íàéòðèâàë³øèì ïåð³î-
äîì ìîæëèâîãî çáåð³ãàííÿ ïëîä³â óïðîäîâæ 
ðîêó äî íîâîãî âðîæàþ. Öå äóæå âàæëèâî 
äëÿ ï³äòðèìàííÿ áðåíäó òà ï³äâèùåííÿ éîãî 
êîíêóðåíòîçäàòíîñò³, áî áðåíäîâèé òîâàð ó 
âèãëÿä³ ñâ³æèõ ÿáëóê ïðåì³óì-êëàñó ïîâè-
íåí áóòè äîñòóïíèé ñïîæèâà÷åâ³ ïðîòÿãîì 
óñüîãî ðîêó, à íå ñåçîííî. Ïàòåíò íà öåé ñîðò 
íàëåæèòü Âàøèíãòîíñüêîìó óí³âåðñèòåòîâ³, 
à ôåðìåðè øòàòó Âàøèíãòîí îòðèìàëè åêñ-
êëþçèâí³ ïðàâà íà âèðîùóâàííÿ ³ ïðîäàæ 
Cosmic Crisp®. Ó æîâòí³ 2019 ð. ïåðø³ ÿáëó-
êà öüîãî áðåíäó íàä³éøëè â ïðîäàæ, çà ö³-
íîþ 11 äîëàð³â çà 1 êã, ùî âòðè÷³ âèùå çà 
ö³íó ñòàíäàðòíèõ ñîðò³â. ßêùî ïåðøèé âðî-
æàé 2019 ðîêó îö³íþþòü ó 8 òèñ. ò, òî âæå 
2021 ð. â³í ñÿãíå 100 òèñ. ò. Ë³öåíç³éí³ çáîðè 
çà êîæíå ïðîäàíå äåðåâî òà çà êîæíèé ïðî-
äàíèé ÿùèê ÿáëóê öüîãî ñîðòó ï³äóòü íà ô³-
íàíñóâàííÿ íàñòóïíèõ ñåëåêö³éíèõ ïðîºê-
ò³â òà çàãàëüíèé ìàðêåòèíã.

Óêðà¿íñüêèé ðèíîê ÿáëóê ùå äàëåêèé â³ä 
ñòàíó, õàðàêòåðíîãî äëÿ ðîçâèíóòèõ êðà¿í 
ñâ³òó, àëå â³í íå â³äîêðåìëåíèé â³ä çàãàëüíî-
ñâ³òîâèõ òåíäåíö³é, ÿê³ òðåáà ñâîº÷àñíî ðîç-
ãëåä³òè. Ó íàñ º ñâî¿ ñîðòè, íàçâè ÿêèõ çâó-
÷àòü ÿê áðåíäè – ‘Êàëüâ³ëü Ñí³ãîâèé’, ‘Ñëàâà 
Ïåðåìîæöÿì’, ‘Ðåíåò Ñèìèðåíêà’ òîùî. 
ßáëóêà îñòàííüîãî ñîðòó çà ïåâíèõ óìîâ ìî-
æóòü ìàòè íå àáèÿêèé åêñïîðòíèé ïîòåíö³-
àë. Íà äóìêó åêñïåðòà ÔÀÎ Àíäð³ÿ ßðìàêà, 
ïðîñóâàííÿ öüîãî çåëåíîïëîäîãî ñìà÷íîãî 
ñîðòó íà ñâ³òîâ³ ðèíêè º ö³ëêîì ìîæëèâèì. 

Öüîìó á ñïðèÿëî ñòâîðåííÿ ³ ïðîñóâàííÿ 
áðåíäó SiMi, ç ðåêëàìíèì ñëîãàíîì «SiMi: 
See Me, Try Me, Love Me!» [7].

Âèñíîâêè
Ë³öåíçóâàííÿ òîðãîâåëüíî¿ ìàðêè ñòèìó-

ëþº ìàðêåòîëîãà ðîçâèíóòè áðåíä, ÿêèé 
ìîæå ñïðèÿòè òðèâàëîìó ³ íåâèçíà÷åíîìó 
ïåð³îäó âèíÿòêîâîñò³ ñîðòó ç ðîçøèðåííÿì 
ìîæëèâîñòåé óïðàâë³ííÿ ³íòåëåêòóàëüíîþ 
âëàñí³ñòþ, âèðîáíèöòâîì ñàäîâèíè òà ¿¿ 
ÿê³ñòþ. Äîõ³ä âëàñíèêà ñîðòó âíàñë³äîê âè-
êîðèñòàííÿ òîðãîâåëüíî¿ ìàðêè ï³ä ÷àñ ïðî-
äàæ³â ïëîä³â, ìîæå áóòè òðèâàë³øèì ³ á³ëü-
øèì. ßáëóêà, ùî â³äïîâ³äàþòü ñòàíäàðòàì 
ÿêîñò³, ïðîäàþòü ï³ä áðåíäîâèìè íàçâàìè çà 
âèùèìè ö³íàìè, çá³ëüøóþ÷è ïðèáóòêîâ³ñòü 
³ çàáåçïå÷óþ÷è ñòàá³ëüí³øèé ð³÷íèé äîõ³ä 
äëÿ âèðîáíèêà. Åôåêòèâí³ñòü ñèñòåìè áðåí-
ä³â îçíà÷àº, ùî â ìàéáóòíüîìó íîâ³ ñîðòè 
ÿáëóê âèõîäèòèìóòü ó ñâ³ò âèêëþ÷íî ï³ä 
âëàñíèì áðåíäîì, à âïðîâàäæåííÿ íîâèõ 
ñîðò³â äàñòü á³ëüøèõ ïåðåâàã âèðîáíèêàì òà 
ñïîæèâà÷àì ñàäîâèíè.
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Purpose. To analyse the world experience and current 
trends in protection of new apples varieties and plant 
breeders’ rights. Results. It takes up to 20 years to devel-
oped a new variety of apple trees from crossing, in addition 
to considerable material resources; another 5–10 years are 
spent on its introduction into a broad culture. After the li-
censing agreement, the cultivar owner receives royalties for 
each tree sold, but such a scheme presents risks for both 
cultivar owners and apple producers. Most of the time al-
lotted for the protection of the variety may be exhausted 
before it becomes popular with consumers. To overcome the 
negative traits inherent in “open cultivars”, new marketing 

Öåëü. Ïðîàíàëèçèðîâàòü ìèðîâîé îïûò è ñîâðåìåí-
íûå òåíäåíöèè çàùèòû íîâûõ ñîðòîâ ÿáëîê è îõðàíû 
ïðàâ ñåëåêöèîíåðà. Ðåçóëüòàòû. Íà ñîçäàíèå íîâîãî 
ñîðòà ÿáëîíè ïóòåì ñêðåùèâàíèÿ, êðîìå çíà÷èòåëüíûõ 
ìàòåðèàëüíûõ ðåñóðñîâ, çàòðà÷èâàåòñÿ äî 20 ëåò; åùå 
5–10 ëåò óõîäèò íà åãî âíåäðåíèå â øèðîêóþ êóëüòóðó. 
Ñîáñòâåííèê ñîðòà ïîñëå çàêëþ÷åíèÿ ëèöåíçèîííîãî ñî-
ãëàøåíèÿ ïîëó÷àåò ðîÿëòè çà êàæäûé ïðîäàííûé ñàæåíåö, 
íî òàêàÿ ñõåìà ÿâëÿåòñÿ ðèñêîâàííîé êàê äëÿ âëàäåëüöåâ 
ñîðòîâ, òàê è äëÿ ïðîèçâîäèòåëåé ÿáëîê. Áîëüøàÿ ÷àñòü 
âðåìåíè, îòâåäåííîãî äëÿ îõðàíû ñîðòà, ìîæåò áûòü èñ-
÷åðïàíà äî òîãî, êàê îí ïðèîáðåòåò ïîïóëÿðíîñòü ó ïîòðå-
áèòåëåé. Äëÿ ïðåîäîëåíèÿ îòðèöàòåëüíûõ ÷åðò, ïðèñóùèõ 
«îòêðûòûì» ñîðòàì, ïðèìåíÿþòñÿ íîâûå ìàðêåòèíãîâûå 
ìåõàíèçìû ñ èñïîëüçîâàíèåì «çàêðûòûõ», èëè êëóáíûõ 
ñîðòîâ. Ñîáñòâåííèê ñîðòà ïîëó÷àåò ïàòåíò ÑØÀ èëè îõ-
ðàíó ïðàâ ñåëåêöèîíåðà â ñòðàíå ïðîèçâîäñòâà è îáû÷íî 
òàêæå ðåãèñòðèðóåò îäíó èëè íåñêîëüêî òîðãîâûõ ìàðîê 
äëÿ ñáûòà â êàæäîé ñòðàíå, ãäå ÿáëîêè áóäóò ïðîäàâàòüñÿ. 
Ëèöåíçèîííûå ñîãëàøåíèÿ íà âûðàùèâàíèå ïîñàäî÷íîãî 
ìàòåðèàëà è ïðîèçâîäñòâî ïëîäîâ îáû÷íî çàêëþ÷àþò äëÿ 
îäíîãî èëè íåñêîëüêèõ ïðîèçâîäèòåëåé èëè ïðîäàâöîâ â 
ñòðàíå âìåñòå ñ ïðàâàìè íà èñïîëüçîâàíèå òîðãîâîé ìàð-
êè äëÿ ïðîäàæ â îäíîé èëè íåñêîëüêèõ ñòðàíàõ. Â ñâîþ 
î÷åðåäü ñîáñòâåííèê ñîðòà ïîëó÷àåò ýêñêëþçèâíûå ïëà-
òåæè – ðîÿëòè ñ êàæäîãî ïðîäàííîãî ñàæåíöà è ïðîöåíò 
îò ïðîäàæè ïëîäîâ. Ïðîèçâîäèòåëü ñîãëàøàåòñÿ ñ ýòàïà-
ìè ñîçäàíèÿ ñàäà, ïðîèçâîäñòâà ïëîäîâ è ïîääåðæàíèåì 
ñòàíäàðòîâ êà÷åñòâà. Ïðåèìóùåñòâî äëÿ ïðîèçâîäèòåëåé 

çàêëþ÷àåòñÿ â âîçìîæíîñòè ïîâûøåíèÿ öåíû çà ñ÷åò 
îãðàíè÷åíèÿ ïðåäëîæåíèÿ è ïðåèìóùåñòâ â ïðîäâèæå-
íèè ÿáëîê íà ðûíêå. Ðîçíè÷íûå òîðãîâöû, êàê ïðàâèëî, 
çàèíòåðåñîâàíû â çàðåãèñòðèðîâàííûõ ñîðòàõ áëàãîäàðÿ 
âûñîêèì öåíàì ðåàëèçàöèè è ïîòåíöèàëó ýêñêëþçèâíîñòè 
áðåíäîâûõ ñîðòîâ. Ïðè áîëüøèõ îáúåìàõ ïîñòàâîê ìíîãèõ 
ñîðòîâ ïðîèçâîäèòåëè ñ÷èòàþò íîâûå êëóáíûå ñîðòà íå-
îáõîäèìûìè äëÿ ïîääåðæàíèÿ ïðèáûëüíîñòè. Ïðîãíîçè-
ðóåòñÿ, ÷òî â áëèæàéøåå âðåìÿ äîëÿ êëóáíûõ ñîðòîâ ìîæåò 
óâåëè÷èòüñÿ ïî ñðàâíåíèþ ñ íûíåøíèìè îò 5 äî 15–20%. 
Âûâîäû. Ëèöåíçèðîâàíèå òîðãîâîé ìàðêè ñòèìóëèðóåò 
ìàðêåòîëîãà ðàçâèòü áðåíä, êîòîðûé ìîæåò áëàãîïðè-
ÿòñòâîâàòü äëèòåëüíîìó è íåîïðåäåëåííî äëèòåëüíîìó 
ïåðèîäó èñêëþ÷èòåëüíîñòè ñîðòà ñ ðàñøèðåíèåì âîçìîæ-
íîñòåé óïðàâëåíèÿ èíòåëëåêòóàëüíîé ñîáñòâåííîñòüþ, 
ïðîèçâîäñòâîì ÿáëîê è èõ êà÷åñòâîì. Äîõîä ñîáñòâåííèêà 
ñîðòà âñëåäñòâèå èñïîëüçîâàíèÿ òîðãîâîé ìàðêè âî âðåìÿ 
ïðîäàæè ïëîäîâ, ìîæåò áûòü áîëåå äëèòåëüíûì è áóëüøèì. 
ßáëîêè, ñîîòâåòñòâóþùèå ñòàíäàðòàì êà÷åñòâà, ïðîäàþò 
ïîä áðåíäîâûìè íàçâàíèÿìè ïî áîëåå âûñîêèì öåíàì, 
óâåëè÷èâàÿ äîõîäíîñòü è îáåñïå÷èâàÿ ñòàáèëüíûé ãîäî-
âîé äîõîä äëÿ ïðîèçâîäèòåëÿ. Ýôôåêòèâíîñòü ñèñòåìû 
áðåíäîâ îçíà÷àåò, ÷òî â áóäóùåì íîâûå ñîðòà ÿáëîê áóäóò 
âûõîäèòü â ñâåò èñêëþ÷èòåëüíî ïîä ñîáñòâåííûì áðåíäîì, 
à âíåäðåíèå íîâûõ ñîðòîâ äàñò áîëüøå ïðåèìóùåñòâ ïðî-
èçâîäèòåëÿì è ïîòðåáèòåëÿì ÿáëîê.

Êëþ÷åâûå ñëîâà: êóëüòèâàðû ÿáëîê; ñïîðòû; «îò-
êðûòûé» ñîðò; «çàêðûòûé» ñîðò; êëóáíûé ñîðò; òîð-
ãîâàÿ ìàðêà; áðåíä; îõðàíà ïðàâ ñåëåêöèîíåðà.
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mechanisms using “managed” or club cultivars are used. 
The cultivar owner obtains a USPP or PBR in a producing 
country. He usually also registers one or more trademarks in 
each of countries where fruit will be sold. Licensing agree-
ments for tree propagation and fruit production are usually 
licensed to one or a few producers or marketers in a pro-
duction territory along with rights to use a trademark for 
sales in one or more countries. In return, the cultivar owner 
receives an exclusivity payment, a royalty from each apple 
tree propagated, and a proportion of the fruit sale. The pro-
ducer agrees to milestones for orchard establishment and 
fruit production and maintenance of quality standards. The 
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advantage for growers is the ability to raise prices by limi-
ting supply and the benefits of promoting apples in the 
market. Retailers are generally interested in registered va-
rieties due to the higher selling prices and the potential for 
exclusivity of branded varieties. Due to the large volume 
of supply of many varieties, manufacturers consider new 
club varieties necessary for maintaining profitability. It is 
projected that in the near future the share of club varieties 
may increase from the current 5% to 15–20%. Conclusions. 
The licensing of the trademark provides a marketer to build 
a brand that can contribute to a lengthy and indefinite 
exclusivity period of the cultivar with proper management 

of intellectual property and apple production and quality. 
Income on the use of trademark in fruit sales can have sus-
tained and potentially larger to cultivar owner. Only apples 
of certain quality standards are sold under brand names at 
higher prices, increasing profitability and providing a more 
stable annual income for the producer. The efficiency of the 
brand system means that in the future, new apple varieties 
will be launched exclusively under their own brand, and the 
introduction of new varieties will bring greater benefits to 
producers and consumers.

Keywords: apple cultivars; sports; open cultivar; managed 
cultivar; club cultivar; trade mark; brand; intellectual property.
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Âñòóï
Ð³ä Paeonia L. â³äíîñÿòü äî ðîäèíè Paeo-

niaceae Rudolphi. Ñüîãîäí³ â³äîìî á³ëÿ 50 âè-
ä³â, ï³äâèä³â òà ð³çíîâèä³â ï³âîí³é. Ð³ä ïðåä-
ñòàâëåíèé òðüîìà æèòòºâèìè ôîðìàìè: òðà-
â’ÿ íèñò³ ï³âîí³¿ (ïîíàä 40 âèä³â òà ð³çíîâè-
ä³â), íàï³âêóùîâ³ ï³âîí³¿ (P. delavayi Franchet 
àáî P. lutea Delavay ex Franchet òà P. potaninii 
Komarov), êóùîâ³ ï³âîí³¿ [P. rockii (S.G.Haw 
& Lauener) T.Hong & J.J.Li ex D.Y.Hong çà 
òðàäèö³ºþ íàçèâàþòü P. suffruticosa Andrews]. 
Âèäè ïîøèðåí³ â çàõ³äí³é, öåíòðàëü í³é òà 
ñõ³äí³é ªâðîï³, Àç³¿, ï³âí³÷íî-çàõ³äí³é Àô-
ðèö³, çàõîä³ ÑØÀ, ï³âí³÷íî-çàõ³äí³é ÷àñòèí³ 
Ìåêñèêè [1–3].

Íà îñíîâ³ ³íòðîäóêîâàíèõ âèä³â ó ñâ³ò³ 
ñòâîðåíî áëèçüêî ñåìè òèñÿ÷ ñîðò³â ï³âîí³é, 
ÿê³ çà ïîõîäæåííÿì îá’ºäíàíî â ãðóïè:

– Lactiflora Group (ñîðòè, ñòâîðåí³ â ìåæàõ 
îäíîãî âèäó P. lactiflora Pall.);

– Herbaceous Hybrid Group (ñîðòè, îòðèìà-
í³ ã³áðèäèçàö³ºþ P. anomala L., P. arietina          
G. Anderson, P. officinalis L., P. peregrina Mill., 
P. tenuifolia L., P. wittmanniana Steven, P. lac-
tiflora);

– Lutea Hybrid Group (äëÿ ñòâîðåííÿ ñîðò³â 
âèêîðèñòîâóâàëè P. lutea òà P. suffruticosa);

– Suffruticosa Group (ó ìåæàõ P. suffruticosa);
– Itoh Group (ñîðòè, ÿê³ º ðåçóëüòàòîì ã³á-

ðèäèçàö³¿ òðàâ’ÿíèñòèõ ñîðò³â P. lactiflora ³ç 
íàï³âêóùîâèìè òà êóùîâèìè ñîðòàìè Lutea 
Hybrid Gp òà Suffruticosa Gp [4, 5].

Âåëèêå çíà÷åííÿ äëÿ âèðîùóâàííÿ ðîñ-
ëèí ó íîâèõ åäàôî-êë³ìàòè÷íèõ óìîâàõ ìàº 
ç’ÿñóâàííÿ ¿õí³õ á³îëîã³÷íèõ îñîáëèâîñòåé ³ 
ãîñïîäàðñüêèõ õàðàêòåðèñòèê. Âàæëèâèì º 
äîñë³äæåííÿ ãðóï êóëüòóð, ÿê³ íå ìàþòü 
àíàëîã³â ó ïðèðîä³. Âîíè õàðàêòåðèçóþòüñÿ 
ñóêóïí³ñòþ ïðèíöèïîâî íîâèõ ìîðôîëîã³÷-
íèõ òà ãîñïîäàðñüêî-á³îëîã³÷íèõ îçíàê ³ ìî-
æóòü áóòè ñò³éêèìè äî íåãàòèâíèõ ôàêòîð³â 
ðàéîíó êóëüòèâóâàííÿ.
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Ìåòà. Ïðîàíàë³çóâàòè ñîðòîâå ð³çíîìàí³òòÿ ï³âîí³é ²òî-ãðóïè êîëåêö³¿ Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ 
Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè òà âèçíà÷èòè ¿õí³ á³îëîã³÷í³ îñîáëèâîñò³ â íîâèõ óìîâàõ ³íòðîäóêö³¿. Ìåòîäè. ²íòðîäóêö³éí³ 
äîñë³äæåííÿ, ôåíîëîã³÷í³ ñïîñòåðåæåííÿ, ìîðôîìåòðè÷í³ âèì³ðþâàííÿ, ñòàòèñòè÷íà îáðîáêà ðåçóëüòàò³â. 
Ðåçóëüòàòè. Ïðîàíàë³çîâàíî ñîðòîâå ð³çíîìàí³òòÿ ï³âîí³é ²òî-ãðóïè êîëåêö³¿ Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ 
Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè. Îïèñàíî äåêîðàòèâí³ îçíàêè ñîðò³â, âèçíà÷åíî îñîáëèâîñò³ ¿õíüîãî ðîñòó òà ðîçâèòêó â 
óìîâàõ ³íòðîäóêö³¿. Òðèâàë³ñòü âåãåòàö³¿ ðîñëèí ñîðò³â ²òî-ãðóïè ñòàíîâèëà 218–225 ä³á. Â³äðîñòàííÿ ðîñëèí ðîç-
ïî÷èíàëîñü 23 áåðåçíÿ – 2 êâ³òíÿ, öâ³ò³ííÿ 19–28 òðàâíÿ. Áóòîí³çàö³þ ðîñëèí ñïîñòåð³ãàëè â ïåðø³é äåêàä³ òðàâíÿ ³ 
òðèâàëà âîíà 16–20 äí³â. Â óìîâàõ ³íòðîäóêö³¿ íàéðàí³øå (19–20 òðàâíÿ) çàöâ³òàëè ñîðòè ‘Morning Lilac’ òà ‘Sonoma 
Apricot’, íàéï³çí³øå (28 òðàâíÿ) – ‘Viking Full Moon’, ‘Yankee Doodle Dandy’, ‘Yellow Waterlily’. Âèñîòà ãåíåðàòèâíèõ 
ïàãîí³â ðîñëèí ó ôàçó öâ³ò³ííÿ êîëèâàëàñÿ â ìåæàõ 60–90 ñì. Ðîñëèíè âõîäèëè ó ñòàí çèìîâîãî ñïîêîþ ³ç ñôîðìî-
âàíèìè ãåíåðàòèâíèìè ïàãîíàìè, ÿê³ óñï³øíî çèìóâàëè. Ïîíîâëåííÿ ðîñëèí â³äáóâàëîñü ÿê çà ðàõóíîê áðóíüîê, çà-
êëàäåíèõ íà íèæí³é ÷àñòèí³ ñòåáëà, òàê ³ çà ðàõóíîê áðóíüîê, ÿê³ ôîðìóâàëèñü íà êîðåíåâèù³. Ïàãîíîóòâîðþâàëüíà 
çäàòí³ñòü òà ïðîäóêòèâí³ñòü öâ³ò³ííÿ íà òðåò³é ð³ê êóëüòèâóâàííÿ ñòàíîâèëà 6,0±2,5–19,5±4,0 ïàãîí³â òà 4,5±1,5–
16,0±3,0 ãåíåðàòèâíèõ ïàãîí³â íà ðîñëèíó, â³äïîâ³äíî. Âèñîêîïðîäóêòèâíèìè áóëè ñîðòè: ‘First Arrival’, ‘Sonoma 
Apricot’, ‘Hillary’, ‘Bartzella’, ‘Morning Lilac’, ‘Lollipop’, ‘Old Rose Dandy’. Âèñíîâêè. Êîëåêö³þ ï³âîí³é Íàö³îíàëüíîãî 
áîòàí³÷íîãî ñàäó ³ìåí³ Ì. Ì. Ãðèøêà ðîçøèðåíî ñîðòàìè ãðóïè ²òî. Ìàêñèìàëüíî ïîâíî ïðåäñòàâëåíî ñåëåêö³þ 
Ð. Àíäåðñîíà 1980–1990 ðð. Ó êîëåêö³¿ ïåðåâàæàþòü ã³áðèäè ç íàï³âìàõðîâîþ ôîðìîþ êâ³òêè æîâòîãî çàáàðâëåííÿ. 
Â óìîâàõ ³íòðîäóêö³¿ ñîðòè çáåð³ãàþòü óñ³ ñâî¿ äåêîðàòèâí³ òà ãîñïîäàðñüêî-á³îëîã³÷í³ õàðàêòåðèñòèêè. Ç³áðàí³ â 
êîëåêö³¿ ñîðòè ²òî-ãðóïè ìîæóòü âèêîðèñòîâóâàòè äëÿ ðîçðîáëåííÿ òåõíîëîã³¿ ¿õíüîãî êóëüòèâóâàííÿ òà ðîçìíî-
æåííÿ, áóòè äæåðåëîì ïîïîâíåííÿ òà ðîçøèðåííÿ êîëåêö³é ðåã³îíàëüíèõ áîòàí³÷íèõ ñàä³â, ñàäèâíîãî ìàòåð³àëó äëÿ 
ñàä³âíèöòâà òà îçåëåíåííÿ, âèêîíóâàòè íàâ÷àëüíî-ï³çíàâàëüíó ôóíêö³þ.

Êëþ÷îâ³ ñëîâà: ìîðôîëîãîá³îëîã³÷í³ îñîáëèâîñò³; ïàãîíîóòâîðþâàëüíà çäàòí³ñòü;  ïðîäóêòèâí³ñòü öâ³ò³ííÿ.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Òàêîþ ãðóïîþ ðîñëèí º ï³âîí³¿ ²òî-ãðóïè 
(Itoh Gp), ÿêà îá’ºäíóº ñîðòè, îòðèìàí³ â³ä 
ñõðåùóâàííÿ ì³æ ñîáîþ ðîñëèí ð³çíèõ æèò-
òºâèõ ôîðì.

Ó ñåðåäèí³ XX ñò. áóëî çä³éñíåíî óñï³øí³ 
â³ääàëåí³ ñõðåùóâàííÿ ÿïîíñüêèì ñåëåêö³î-
íåðîì Òî³÷³ ²òî. ßê ìàòåðèíñüêèé êîìïîíåíò 
â³í âèêîðèñòàâ ñîðò P. lactiflora ‘Kakoden’ 
(òðàâ’ÿíèñòà ôîðìà), à áàòüê³âñüêèì âèñòó-
ïàâ P. lutea ‘Alice Harding’ (íàï³âêóùîâà 
ôîðìà). Ðåçóëüòàòîì â³ääàëåíî¿ ã³áðèäèçàö³¿ 
â 1948 ðîö³ ñòàëè ÷îòèðè ñîðòè: ‘Yellow 
Crown’, ‘Yellow Dream’, ‘Yellow Emperor’, 
‘Yellow Heaven’, ÿê³ áóëè çàðåºñòðîâàí³ â 1974 
ðîö³ àìåðèêàíñüêèì àãðîíîìîì Ëó¿ Ñì³ðíî-
âèì (L. Smirnow). Îòðèìàíó ãðóïó ã³áðèä³â 
íàçâàëè â ÷åñòü àâòîðà – ²òî-ãðóïîþ (Itoh Gp). 
Ðîñëèíè ïðîÿâëÿëè îçíàêè òðàâ’ÿíèñòèõ 
ôîðì ó ñòåáëàõ, ÿê³ â³äìèðàëè â çèìîâèé 
ïåð³îä. Â³ä ãðóïè êóùîâèõ âîíè îòðèìàëè 
ôîðìó êâ³òîê òà ëèñòê³â. Íà â³äì³íó â³ä ñîð-
ò³â Lutea Hybrid Gp, â ÿêèõ ãåíåðàòèâí³ ïà-
ãîíè íåñóòü ïîíèêë³ êâ³òêè, ñîðòè ãðóïè ²òî 
ìàëè ì³öí³ ñòåáëà òà ñïðÿìîâàí³ âãîðó êâ³ò-
êè, ùî ï³äâèùóâàëî ¿õíþ äåêîðàòèâí³ñòü.

Ó ðåºñòð³ American Peony Society íà 2020 
ð³ê çàðåºñòðîâàíî 141 ñîðò ï³âîí³é ãðóïè ²òî. 
Àâòîðàìè á³ëüøîñò³ ñîðò³â º: R. Anderson, 
R. Pehrson, D. Hollingsworth, B. Seidl, 
I. Tolomeo [4–6].

Äîñë³äæåííÿ åêîëîãî-á³îëîã³÷íèõ îñîáëè-
âîñòåé Iòî-ã³áðèä³â ï³ä ÷àñ ¿õíüî¿ ³íòðîäóêö³¿ 
ïîêàçàëî, ùî âîíè â³äð³çíÿþòüñÿ øèðøèì 
ä³àïàçîíîì åêîëîã³÷íî¿ ïëàñòè÷íîñò³ ïîð³âíÿ-
íî ç áàòüê³âñüêèìè âèäàìè òà õàðàêòåðèçó-
þòüñÿ ìîðîçîñò³éê³ñòþ, ñò³éê³ñòþ äî âåñíÿíèõ 
çàìîðîçê³â, ïîñóõè. Ã³áðèäè ìàéæå íå ïîøêî-
äæóþòüñÿ øê³äíèêàìè òà ïàòîãåííèìè ì³êðî-
îðãàí³çìàìè, ÿê³ âèêëèêàþòü ñ³ðó ãíèëü òà 
³ðæó ëèñòê³â ³ ìàþòü òðèâàëèé âåãåòàö³éíèé 
ïåð³îä òà ïåð³îä öâ³ò³ííÿ, âèñîêó ïðîäóêòèâ-
í³ñòü öâ³ò³ííÿ òà ñò³éê³ñòü ó çð³ç³ [7–12].

Â Óêðà¿íó ñîðòè äàíî¿ ãðóïè áóëî çàâåçåíî 
ëèøå íà ïî÷àòêó XXI ñò. Äåÿê³ ç íèõ çóñòð³÷à-
þòüñÿ â îêðåìèõ êîëåêö³ÿõ áîòàí³÷íèõ ñàä³â, 
äåíäðîïàðê³â òà êâ³òíèêàð³â-àìàòîð³â [5, 13].

Ó Íàö³îíàëüíîìó áîòàí³÷íîìó ñàäó ³ìåí³ 
Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè (ÍÁÑ) ç³áðàíî 
íàéá³ëüøó êîëåêö³þ ²òî-ã³áðèä³â, ÿêà íàë³-
÷óº íèí³ 25 ñîðò³â. Âèâ÷åííÿ ¿õí³õ ìîðôîëî-
ã³÷íèõ îçíàê, îñîáëèâîñòåé ïðîõîäæåííÿ 
ôåíîëîã³÷íèõ ôàç, ïàðàìåòð³â ïðîäóêòèâ-
íîñò³ òà ñò³éêîñò³ â óìîâàõ Óêðà¿íè äîïîìî-
æå ðîçøèðèòè àñîðòèìåíò ï³âîí³é ðîñëèíà-
ìè äàíî¿ ãðóïè òà ðîçðîáèòè òåõíîëîã³þ ¿õ-
íüîãî âèðîùóâàííÿ.

Ìåòà äîñë³äæåíü – ïðîàíàë³çóâàòè ñîðòî-
âå ð³çíîìàí³òòÿ ï³âîí³é ²òî-ãðóïè êîëåêö³¿ 

Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ìåí³ 
Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè òà âèçíà÷èòè 
¿õí³ á³îëîã³÷í³ îñîáëèâîñò³ â íîâèõ óìîâàõ 
³íòðîäóêö³¿.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Îá’ºêòîì äîñë³äæåíü ñëóãóâàëè ðîñëèíè 

ñîðò³â Itoh Gp êîëåêö³¿ ï³âîí³é ÍÁÑ ï³ä ÷àñ 
¿õíüî¿ ³íòðîäóêö³¿. Ñîðòè ²òî-ãðóïè äî êî-
ëåêö³¿ ï³âîí³é çàëó÷àëè øëÿõîì îáì³íó òà 
êóï³âë³ ñàäèâíîãî ìàòåð³àëó ó âèãëÿä³ ÷àñ-
òèí êîðåíåâèù ç 3–4 çà÷àòêîâèìè ïàãîíàìè 
â êâ³òíèêàð³â-àìàòîð³â òà ñàäîâèõ öåíòðàõ 
Óêðà¿íè ³ áëèçüêîãî çàðóá³ææÿ. Äëÿ ³äåíòè-
ô³êàö³¿ ñîðò³â âèêîðèñòîâóâàëè óñ³ äîñòóïí³ 
îïèñè ñîðò³â òà îïèñè, íàâåäåí³ â ðåºñòð³ 
Àmerican Peony Society [4]. Äëÿ ¿õíüîãî çáå-
ðåæåííÿ, êóëüòèâóâàííÿ òà ³íòðîäóêö³éíî-
ãî âèïðîáóâàííÿ áóëî ñòâîðåíî ä³ëÿíêó íà 
òåðèòîð³¿ ÍÁÑ.

²íòðîäóêö³éí³ äîñë³äæåííÿ, âèâ÷åííÿ ðîñ-
òó òà ðîçâèòêó ðîñëèí, ôåíîëîã³÷í³ ñïîñòåðå-
æåííÿ ïðîâîäèëè çà çàãàëüíîïðèéíÿòèìè 
ìåòîäèêàìè [14, 15]. Ôåíîëîã³÷í³ ñïîñòåðå-
æåííÿ çà ðîñëèíàìè ïðîâîäèëè ïðîòÿãîì 
óñüîãî ïåð³îäó ¿õíüîãî âèðîùóâàííÿ íà ä³-
ëÿíêàõ ÍÁÑ. Êîë³ð êâ³òêè âèçíà÷àëè çà 
øêàëîþ êîëüîð³â Royal Horticultural Society 
[16]. Ïàãîíîóòâîðþâàëüíó çäàòí³ñòü ³ ïðî-
äóêòèâí³ñòü öâ³ò³ííÿ äîñë³äæóâàëè íà äðó-
ãèé òà òðåò³é ð³ê âèðîùóâàííÿ [17]. 

Îòðèìàí³ äàí³ ñòàòèñòè÷íî îáðîáëÿëè çà 
ìåòîäèêîþ Ã. Ì. Çàéöåâà [18] ç âèêîðèñòàí-
íÿì ïðîãðàìè Microsoft Excel.

Ðåçóëüòàòè äîñë³äæåííÿ
Êîëåêö³ÿ ï³âîí³é ÍÁÑ º îäí³ºþ íàéá³ëü-

øèõ â Óêðà¿í³, Ñõ³äí³é òà Çàõ³äí³é ªâðîï³. 
Âîíà íàë³÷óº 10 âèä³â, 650 ñîðò³â ñâ³òîâî¿ 
ñåëåêö³¿ òà 60 âëàñíèõ ñîðò³â, 42 ç ÿêèõ âíå-
ñåíî äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, 
ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³ [19]. 9 
óâ³éøëè â ðåºñòð Àmerican Peony Society [4]. 
Ñîðòè êîëåêö³¿ ñòàíîâëÿòü íàö³îíàëüíå íàä-
áàííÿ [13].

Ç 2008 ðîêó äî êîëåêö³¿ ïî÷àëè çàëó÷àòè 
ñîðòè ²òî-ãðóïè. Íèí³ ê³ëüê³ñòü ²òî-ã³áðèä³â 
óæå ñòàíîâèòü 25 ³íòðîäóêîâàíèõ ñîðò³â (òàá-
ëèöÿ).

Ó 2008 ðîö³ áîòàí³÷íèì ñàäîì âïåðøå áóëî 
îòðèìàíî ñîðòè àìåðèêàíñüêîãî ñåëåêö³îíå-
ðà Ðîäæåðà Àíäåðñîíà (R. Anderson). Ñîðòè 
Àíäåð ñîíà ñòâîðåíî íà îñíîâ³ ã³áðèä³â                      
P. lactiflora, çîêðåìà, íåìàõðîâîãî ñâ³òëî-ðî-
æåâîãî ‘Martha W’. Â ã³áðèäèçàö³¿ â³í øèðî-
êî âèêîðèñòîâóâàâ ïèëîê ñîðòó ‘Golden Era’ òà 
³íøèõ ñ³ÿíö³â ³ç Lutea Gp ñåëåêö³îíåðà Äåâ³äà 
Ð³òà (D. Reath). Ðåçóëüòàòîì òàêèõ ñõðåùó-
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Òàáëèöÿ
Õàðàêòåðèñòèêà ³íòðîäóêîâàíèõ ñîðò³â ï³âîí³é ²òî-ãðóïè â êîëåêö³¿ Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó 

³ìåí³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè
¹

ï/ï Íàçâà ñîðòó Àâòîð òà ð³ê 
ðåºñòðàö³¿ Ãåíåçèñ Äåêîðàòèâí³ îçíàêè êâ³òêè: ôîðìà, êîë³ð 

òà éîãî íîìåð, ðèñóíîê
1 ‘Bartzella’ Anderson, R. F., 

1986
ã³áðèä Lactiflora Gp ç á³ëîþ 
ìàõðîâîþ êâ³òêîþ × ã³áðèä 
Suffruticosa Gp (D.Reath)

Ìàõðîâà.
Æîâòèé (2C).
Îñíîâè ïåëþñòîê ³ ïðèéìî÷êà ÷åðâîí³ (47C)

2 ‘Border Charm’ Hollingsworth, 
1984

ã³áðèä Lactiflora Gp × ‘Alice 
Harding’ Lutea Hybrid Gp

Íàï³âìàõðîâà.
Æîâòèé (2C).
Îñíîâè ïåëþñòîê ìàþòü øèðîêó ÷åðâîíó ïëÿìó 
(47B)

3 ‘Callie’s Memory’
 

Anderson, R. F., 
1999

‘Martha W.’ Lactiflora Gp × 
ã³áðèä Suffruticosa Gp

Íàï³âìàõðîâà.
Æîâòî-êðåìîâèé (2D). Îñíîâè ïåëþñòîê òà òè-
÷èíêîâ³ íèòêè òåìíî-ïóðïóðîâî-÷åðâîí³ (60A)

4 ‘Cora Louise’
 

Anderson, R. F., 
1986

ã³áðèä Lactiflora Gp ç á³ëîþ 
ìàõðîâîþ êâ³òêîþ × ã³áðèä 
Suffruticosa Gp (D.Reath)

Íàï³âìàõðîâà.
Á³ëèé (155D). Îñíîâè ïåëþñòîê ³ òè÷èíêîâ³ íèò-
êè ëàâàíäîâî-ïóðïóðîâ³ (72A)

5 ‘First Arrival’
 

Anderson, R. F., 
1986

‘Martha W.’ Lactiflora Gp 
× ã³áðèä Suffruticosa Gp 
(D.Reath)

Íàï³âìàõðîâà.
Ðîæåâî-ëàâàíäîâèé (75D). Îñíîâè ïåëþñòîê ³ ïè-
ëÿêè ïóðïóðîâ³ (72A). Ïðèéìî÷êà ïóðïóðîâà (59B)

6 ‘Garden Treasure’ Hollingsworth, 
1984

ã³áðèä Lactiflora Gp × ‘Alice 
Harding’ Lutea Hybrid Gp

Íàï³âìàõðîâà.
Æîâòèé (2C). 
Îñíîâè ïåëþñòîê ³ ïðèéìî÷êà ÷åðâîíî-ðîæåâ³ 
(51Ñ). Òè÷èíêîâ³ íèòêè ³ ïèëÿêè îðàíæåâ³

7 ‘Hillary’ Anderson, R. F., 
1990

²òî-ã³áðèä ‘Bartzella’ Íàï³âìàõðîâà.
Ñóì³ø æîâòî-÷åðâîíîãî çàáàðâëåííÿ.
Îñíîâè ïåëþñòîê, øòðèõè òà òè÷èíêîâ³ íèòêè 
÷åðâîí³ (59B)

8 ‘Julia Rose’ Anderson, R. F., 
1989

Áàòüê³âñüêèé êîìïîíåíò 
íåâ³äîìèé

Íàï³âìàõðîâà.
Ëîñîñåâî-ðîæåâèé. Öåíòð ÷åðâîíèé (59B). Çà-
áàðâëåííÿ çì³íþºòüñÿ ï³ä ÷àñ êâ³òóâàííÿ â³ä ðî-
æåâîãî äî êðåìîâî-ëîñîñåâîãî.

9 ‘Kopper Kettle’
 

Anderson, R. F., 
1999

‘Martha W.’ Lactiflora Gp × 
‘Golden Era’ Lutea Hybrid Gp

Íàï³âìàõðîâà, ìàõðîâà.
Êîìá³íàö³éíå ÷åðâîíå, æîâòå, îðàíæåâå çàáàðâ-
ëåííÿ

10 ‘Lollipop’ Anderson, R. F., 
1999

Ã³áðèäíèé ñ³ÿíåöü D 79 × 
ã³áðèäíèé ñ³ÿíåöü (Ander-
son, R. F.)

Íàï³âìàõðîâà.
Ìàõðîâà.
Æîâòèé.
Îñíîâè ïåëþñòîê ÷åðâîí³ (59B), øòðèõè ïóðïó-
ðîâ³

11 ‘Morning Lilac’ Anderson, R. F., 
1999

‘Martha W.’ Lactiflora Gp × 
‘Golden Era’ Lutea Hybrid Gp

Ïðîñòà, íàï³âìàõðîâà.
Áóçêîâèé (72B). Îñíîâè ïåëþñòîê ³ òè÷èíêîâ³ 
íèòêè òåìíî-ô³îëåòîâ³ (59A). Ïðèéìî÷êà ñâ³ò-
ëî-ïóðïóðîâà (63B)

12 ‘Old Rose Dandy’ Laning, 1993 Áàòüê³âñüê³ ôîðìè íåâ³äîì³. Íàï³âìàõðîâà.
Æîâòî-êðåìîâèé (11C). Îñíîâè ïåëþñòîê ïóðïó-
ðîâî-ðîæåâ³ (58A)

13 ‘Pastel Splendor’ Anderson, R. F./ 
Seidl, Wm, 1996

‘Martha W.’ Lactiflora Gp × 
Saunders F2 A

Ïðîñòà, íàï³âìàõðîâà.
Ðîæåâî-æîâòèé (4Ñ). Öåíòð êâ³òêè òåìíî-ïóðïó-
ðîâèé (59A), øòðèõè ðîæåâî-ïóðïóðîâ³ (71C)

14 ‘Prairie Charm’ Hollingsworth, 
1992

‘Miss America’ Lactiflora Gp × 
‘Alice Harding’ Lutea Hybrid 
Gp

Íàï³âìàõðîâà.
Æîâòèé (2C).
Ïðèéìî÷êà æîâòà (2D). Îñíîâè ïåëþñòîê ÷åðâî-
íî-ïóïðóðîâ³ (60A)

15 ‘Scarlet Heaven’ Anderson, R. F, 
1999

‘Martha W.’ Lactiflora 
Gp × äåðåâîïîä³áíèé 
‘Thunderbolt’ Lutea Hybrid Gp

Ïðîñòà.
Ïóðïóðîâî-÷åðâîíèé (61A). Îñíîâè ïåëþñòîê 
òåìíî-ïóðïóðîâî-÷åðâîí³ (87C)

16 ‘Sonoma Apricot’ Tolomeo, 1999 ã³áðèä Lactiflora Gp × 
‘Golden Era’ Lutea Hybrid Gp

Íàï³âìàõðîâà.
Æîâòî-àáðèêîñîâèé (2D).
Îñíîâè ïåëþñòîê òà ïðèéìî÷êà ÷åðâîí³ (60A)

17 ‘Sonoma Velvet 
Ruby’

Tolomeo, 1999 ã³áðèä Lactiflora Gp × 
ã³áðèä Suffruticosa Gp

Íàï³âìàõðîâà.
Òåìíî-÷åðâîíèé (60A).
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âàíü ñòàëè 6 íîâèõ ñîðò³â: ‘Bartzella’ (æîâòèé 
ç ÷åðâîíèì öåíòðîì); ‘Cora Louise’ (á³ëèé ç 
ëàâàíäîâî-ïóðïóðîâèì öåíòðîì); ëàâàíäîâî-
ðîæåâ³ ‘First Arrival’, ‘Luxuriant’, ‘Little 
Darlin’; ôóêñ³ºâî-ëàâàíäîâèé ‘Greta May’. Òðè 
ç ÿêèõ ïðèñóòí³ â êîëåêö³¿ ÍÁÑ. Ç 2000 ðîêó 

³ äî ñüîãîäí³øíüîãî ÷àñó Ð. Àíäåðñîí ðåºñòðóº 
ïîíàä 50 ñîðò³â, íàéâ³äîì³ø³ ç ÿêèõ º â êîëåê-
ö³¿ ÍÁÖ. Öå æîâòî-êðåìîâèé ‘Callie’s Memory’; 
íàï³âìàõðîâ³ æîâòî-÷åðâîí³ òà ÷åðâîí³ ‘Hilla-
ry’, ‘Kopper Kettle’; æîâòî-÷åðâîíèé ‘Lollipop’ 
òà áóçêîâî-ô³îëåòîâèé ‘Morning Lilac’ (ðèñ. 1).

¹
ï/ï Íàçâà ñîðòó Àâòîð òà ð³ê 

ðåºñòðàö³¿ Ãåíåçèñ Äåêîðàòèâí³ îçíàêè êâ³òêè: ôîðìà, êîë³ð 
òà éîãî íîìåð, ðèñóíîê

18 ‘Viking Full Moon’ Pehrson/Seidl, 
1989

ã³áðèä Lactiflora Gp × 
ã³áðèä Lutea Gp

Ïðîñòà.
Ñâ³òëî-æîâòèé. Îñíîâè ïåëþñòîê ÷åðâîí³

19 ‘White Emperor’ Seidl, 1989 ‘Yellow Emperor’ Itoh Gp Íàï³âìàõðîâà.
Á³ëèé (155A).
Îñíîâè ïåëþñòîê ðîæåâî-á³ë³. Ïðèéìî÷êà
³ òè÷èíêè æîâò³ (2C)

20 ‘Yankee Doodle 
Dandy’

Smith, D. R., 
2002

‘Martha W.’ Lactiflora Gp × 
‘Golden Era’ Lutea Hybrid Gp

Ìàõðîâà.
Ïåëþñòêè, ïðèéìî÷êà ³ òè÷èíêîâ³ íèòêè ëàâàí-
äîâî-ïóðïóðîâ³ (186A). Îñíîâè ïåëþñòîê ïóðïó-
ðîâ³ (187A)

21 ‘Yellow Crown’ Itoh/Smirnow, 
1974

‘Kakoden’ Lactiflora Gp × 
‘Alice Harding’ Lutea Hybrid 
Gp

Íàï³âìàõðîâà. Ìàõðîâà.
Æîâòî-ëèìîííèé (1C). Îñíîâè ïåëþñòîê ñâ³òëî 
÷åðâîí³

22 ‘Yellow Dream’ Itoh/Smirnow, 
1974

‘Kakoden’ Lactiflora Gp × 
‘Alice Harding’ Lutea Hybrid 
Gp

Íàï³âìàõðîâà. Ìàõðîâà. Æîâòèé (2C). Îñíîâè ïå-
ëþñòîê ñâ³òëî-÷åðâîí³ (47A). Øòðèõè ïóðïóðîâ³ 
(72B). Òè÷èíêîâ³ íèòêè ³ ïèëÿêè îðàíæåâî-æîâò³

23 ‘Yellow Emperor’ Itoh/Smirnow, 
1974

‘Kakoden’ Lactiflora Gp × ‘Alice 
Harding’ Lutea Hybrid Gp

Íàï³âìàõðîâà. Ìàõðîâà.
ßñêðàâî-æîâòèé (11C). Îñíîâè ïåëþñòîê áë³äî-
÷åðâîí³

24 ‘Yellow Heaven’ Itoh/Smirnow, 
1974

‘Kakoden’ Lactiflora Gp × ‘Alice 
Harding’ Lutea Hybrid Gp

Íàï³âìàõðîâà. Ìàõðîâà. Æîâòèé (2C). Îñíîâè 
ïåëþñòîê ³ òè÷èíêîâ³ íèòêè ñâ³òëî-÷åðâîí³ (58A)

25 ‘Yellow Waterlily‘ Anderson, R. F., 
1999

‘Martha W.’ Lactiflora Gp × 
ã³áðèä Suffruticosa Gp

Íàï³âìàõðîâà.
Æîâòèé (2C) ç ëàâàíäîâèìè øòðèõàìè.

Ïðîäîâæåííÿ òàáëèö³

Ðèñ. 1. Êâ³òêè ñîðò³â Itoh Group Ð. Àíäåðñîíà êîëåêö³¿ ï³âîí³é Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó
³ìåí³ Ì. Ì. Ãðèøêà: 1. ‘Bartzella’, 2. ‘Cora Louise’, 3. ‘Lollipop’, 4. ‘Hillary’

1.                                                                                                         2.

3.                                                                                                         4. 
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Ó 2011 ðîö³ äî êîëåêö³¿ áóëî çàëó÷åíî ã³á-
 ðèäè Òî¿÷³ ²òî: ‘Yellow Crown’, ‘Yellow Dream’, 
‘Yellow Heaven’, ‘Yellow Emperor’ (ðèñ. 2). Öå 
ñîðòè ç êâ³òêîþ â³ä ëèìîííî-æîâòîãî äî 
ÿñêðàâî-æîâòîãî çàáàðâëåííÿ ç ÷åðâîíî-ïóð-
ïóðîâîþ ïëÿìîþ â öåíòð³. Ôîðìà êâ³òêè 
ìàõðîâà àáî íàï³âìàõðîâà ä³àìåòðîì 14–18 
ñì. Ï³çí³øå êîëåêö³þ ïîïîâíåíî ñîðòàìè 
1980-õ ðð. ñåëåêö³¿ Äîíà Õîëë³íãñâóòà 
(D. Hollingsworth): ‘Border Charm’, ‘Garden 
Treasure’, ‘Prairie Charm’, ÿê³ ìàþòü òàêå æ 
ïîõîäæåííÿ, ÿê ³ ñîðòè Ò. ²òî. Ã³áðèäè ìàþòü 
÷èñòî æîâòå çàáàðâëåííÿ êâ³òêè òà õàðàêòå-
ðèçóþòüñÿ ÿñêðàâî ÷åðâîíèì êîëüîðîì îñíî-
âè âíóòð³øí³õ ïåëþñòîê.

1.

2.

Ðèñ. 2. Êâ³òêè ñîðò³â Ò. ²òî: 1. ‘Yellow Dream’, 
2. ‘Yellow Emperor’ êîëåêö³¿ ï³âîí³é Íàö³îíàëüíîãî 

áîòàí³÷íîãî ñàäó ³ìåí³ Ì. Ì. Ãðèøêà

Ó êîëåêö³¿ ïðèñóòí³ ñîðòè ñåð³¿ Sonoma â³-
äîìîãî ñåëåêö³îíåðà ²ðåí Òîëîìåî (I. Tolomeo): 
‘Sonoma Apricot’ òà ‘Sonoma Velvet Ruby’. 
Ñîðòè áóëî ñòâîðåíî àâòîðîì  íà îñíîâ³ ñ³ÿí-
ö³â Lactiflora Gp, ñîðò³â (‘Golden Era’, ‘Boreas’) 
òà ñ³ÿíö³â Lutea Gp Äåâ³äà Ð³òà. 

Àíàë³ç îñíîâíèõ ìîðôîëîãîá³îëîã³÷íèõ ïà-
ðàìåòð³â êóëüòèâîâàíèõ ðîñëèí ïîêàçàâ, ùî â 
êîëåêö³¿ ïåðåâàæàþòü ñîðòè ç íàï³âìàõðîâîþ 
ôîðìîþ êâ³òêè: ‘Border Charm’, ‘Callie’s 
Memory’, ‘Cora Louise’, ‘First Arrival’, ‘Garden 
Treasure’, ‘Hillary’, ‘Old Rose Dandy’, ‘Prairie 
Charm’, ‘Sonoma Apricot’. 14 õàðàêòåðèçóþòü-
ñÿ æîâòèì çàáàðâëåííÿì êâ³òêè. Ñîðòè æîâòî¿ 
ãðóïè ìàþòü ïëÿìó ð³çíîãî ä³àìåòðà â öåíòð³ 

êâ³òêè â³ä áë³äî-÷åðâîíîãî äî ÿñêðàâî-÷åðâîíî-
ãî êîëüîðó. 5 ã³áðèä³â â³äð³çíÿþòüñÿ ðîæåâè-
ìè, ðîæåâî-ëàâàíäîâèìè òà áóçêîâèìè êâ³òêà-
ìè: ‘Cora Louise’, ‘First Arrival’, ‘Julia Rose’, 
‘Morning Lilac’, ‘Pastel Splendor’; 5 ñîðò³â – 
ïóðïóðîâèìè, ïóðïóðîâî-÷åðâîíèìè òà ÷åðâî-
íèìè: ‘Hillary’, ‘Kopper Kettle’, ‘Sonoma Velvet 
Ruby’, ‘Scarlet Heaven’, ‘Yankee Doodle Dandy’.

Êâ³òêè ñîðòó ‘White Emperor’ á³ëîãî çà-
áàðâëåííÿ. Ñîðò áóëî îòðèìàíî â 1989 ðîö³ 
Á³ëîì Ñåéäëîì (B. Seidl). Öå ðåçóëüòàò ñî-
ìàòè÷íî¿ ìóòàö³¿ ðîñëèí ‘Yellow Emperor’.

Â óìîâàõ ÍÁÑ ðîñëèíè çáåð³ãàþòü óñ³ ñâî¿ 
äåêîðàòèâí³ õàðàêòåðèñòèêè. Ëèøå ó ñîðò³â 
‘Morning Lilac’, Hillary’ òà ‘Julia Rose’ ï³ä 
÷àñ ïåðøîãî öâ³ò³ííÿ ï³ñëÿ ñàä³ííÿ ñïîñòåð³-
ãàºòüñÿ íåñò³éê³ñòü ôîðìè òà çàáàðâëåííÿ 
êâ³òîê.

Àíàë³ç îñíîâíèõ ôåíîëîã³÷íèõ ïàðàìåòð³â 
ï³âîí³é ²òî-ãðóïè ïîêàçàâ, ùî â 2016–2019 ðð. 
â³äðîñòàííÿ ðîñëèí ðîçïî÷èíàëîñÿ 23 áåðåç-
íÿ – 2 êâ³òíÿ. Íàéðàí³øå â³äðîñòàëè ïàãîíè 
ñîðò³â: ‘Lollipop’, ‘Old Rose Dandy’, ‘Yellow 
Dream’, ‘Yellow Emperor’, ‘Yellow Heaven’. ¯õíÿ 
âèñîòà â òðåò³é äåêàä³ êâ³òíÿ ñòàíîâèëà 17–         
27 ñì. Ó öåé ïåð³îä ïàãîíè ìàëè óæå ñôîðìî-
âàíó âåãåòàòèâíó ñôåðó òà çà÷àòêîâ³ ãåíåðàòèâ-
í³ îðãàíè. Âèñîòà ãåíåðàòèâíèõ ïàãîí³â ðîñëèí 
ó ôàçó öâ³ò³ííÿ êîëèâàëàñÿ â ìåæàõ 60–90 ñì.

Áóòîí³çàö³ÿ ðîñëèí ñïîñòåð³ãàëàñÿ â ïåð-
ø³é äåêàä³ òðàâíÿ ³ òðèâàëà 16–20 ä³á. Âè-
ÿâëåíî, ùî â óìîâàõ ³íòðîäóêö³¿ íàéðàí³øå 
(19–20 òðàâíÿ) çàöâ³òàëè ñîðòè ‘Morning 
Lilac’ òà ‘Sonoma Apricot’, íàéï³çí³øå (28 
òðàâíÿ) – ‘Viking Full Moon’, ‘Yankee Doodle 
Dandy’, ‘Yellow Waterlily’. Ïðîäóêòèâí³ñòü 
öâ³ò³ííÿ íà òðåò³é ð³ê êóëüòèâóâàííÿ ñòàíî-
âèëà â³ä 4,5±1,5 äî 16,0±3,0 ãåíåðàòèâíèõ 
ïàãîíè íà ðîñëèíó. Âèñîêîïðîäóêòèâíèìè 
áóëè ñîðòè: ‘First Arrival’, ‘Sonoma Apricot’, 
‘Hillary’, ‘Bartzella’, ‘Morning Lilac’, ‘Lollipop’, 
‘Old Rose Dandy’ (ðèñ. 3).

Çàãàëîì òðèâàë³ñòü âåãåòàö³¿ ðîñëèí ñîð-
ò³â ²òî-ãðóïè â 2016–2019 ðð. ñòàíîâèëà 218–
225 ä³á. Ðîñëèíè âõîäèëè ó ñòàí çèìîâîãî 
ñïîêîþ ³ç ñôîðìîâàíèìè ãåíåðàòèâíèìè ïà-
ãîíàìè, ÿê³ óñï³øíî çèìóâàëè.

Ïîíîâëåííÿ ðîñëèí â³äáóâàëîñÿ çàâäÿêè 
áðóíüêàì, ÿê³ ôîðìóþòüñÿ â íèæí³é ÷àñòèí³ 
ñòåáëà. Ó÷àñòü ó ðîçâèòêó ïàãîí³â ïîíîâëåí-
íÿ áðàëè òàêîæ ñïëÿ÷³ áðóíüêè, ÿê³ çàêëà-
äàëèñÿ íà êîðåíåâèù³ òà ðîçâèâàëèñÿ ïðî-
òÿãîì äåê³ëüêîõ ðîê³â.

Ïàãîíîóòâîðþâàëüíà çäàòí³ñòü íà òðåò³é 
ð³ê êóëüòèâóâàííÿ ñòàíîâèëà â³ä 6,0±2,5 
(äëÿ ñîðò³â ‘Pastel Splendor’ ³ ‘Yellow Water-
lily’) äî 19,0±3,5 (‘Bartzella’) òà 19,5±4,0 (‘Mor-
ning Lilac’) ïàãîí³â íà ðîñëèíó.
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Ó ëèïí³ òà ñåðïí³ ñïîñòåð³ãàëîñü íåçíà÷íå 
óðàæåííÿ ñîðò³â ‘Bartzella’, ‘Kopper Kettle’, 
‘Lollipop’, ‘Morning Lilac’, ‘Callie’s Memory’, 
‘Scarlet Heaven’, ‘Viking Full Moon’ áîðîø-
íèñòîþ ðîñîþ. Ó ‘Sonoma Velvet Ruby’ ô³êñó-
âàëè áóðó ïëÿìèñò³ñòü ëèñòê³â.

Âèñíîâêè
Êîëåêö³þ ï³âîí³é Íàö³îíàëüíîãî áîòàí³÷-

íîãî ñàäó ³ìåí³ Ì. Ì. Ãðèøêà ðîçøèðåíî 
ñîðòàìè ãðóïè ²òî. Ìàêñèìàëüíî ïîâíî 
ïðåäñòàâëåíî ñåëåêö³þ Ð. Àíäåðñîíà 1980– 
1990 ðð. Â êîëåêö³¿ ïåðåâàæàþòü ã³áðèäè ç 
íàï³âìàõðîâîþ ôîðìîþ êâ³òêè æîâòîãî çà-
áàðâëåííÿ. Â óìîâàõ ³íòðîäóêö³¿ ñîðòè çáå-
ð³ãàþòü óñ³ ñâî¿ äåêîðàòèâí³ òà ãîñïîäàðñüêî-
á³îëîã³÷í³ õàðàêòåðèñòèêè.

Ç³áðàí³ â êîëåêö³¿ ñîðòè ²òî-ãðóïè ìîæíà 
âèêîðèñòîâóâàòè äëÿ ðîçðîáëåííÿ òåõíîëîã³¿ 
¿õíüîãî êóëüòèâóâàííÿ òà ðîçìíîæåííÿ, 
áóòè äæåðåëîì ïîïîâíåííÿ òà ðîçøèðåííÿ 
êîëåêö³é ðåã³îíàëüíèõ áîòàí³÷íèõ ñàä³â, ñà-
äèâíîãî ìàòåð³àëó äëÿ ñàä³âíèöòâà òà îçåëå-
íåííÿ, âèêîíóâàòè íàâ÷àëüíî-ï³çíàâàëüíó 
ôóíêö³þ.
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Öåëü. Ïðîàíàëèçèðîâàòü ñîðòîâîå ðàçíîîáðàçèå ïèî-
íîâ Èòî-ãðóïïû êîëëåêöèè Íàöèîíàëüíîãî áîòàíè÷åñêîãî 
ñàäà èìåíè Í. Í. Ãðèøêî ÍÀÍ Óêðàèíû è îïðåäåëèòü èõ 
áèîëîãè÷åñêèå îñîáåííîñòè â íîâûõ óñëîâèÿõ èíòðîäóê-
öèè. Ìåòîäû. Èíòðîäóêöèîííûå èññëåäîâàíèÿ, ôåíî-
ëîãè÷åñêèå íàáëþäåíèÿ, ìîðôîìåòðèÿ, ñòàòèñòè÷åñêàÿ 
îáðàáîòêà ðåçóëüòàòîâ. Ðåçóëüòàòû. Ïðîàíàëèçèðîâàíî 
ñîðòîâîå ðàçíîîáðàçèå ïèîíîâ Èòî-ãðóïïû êîëëåêöèè 
Íàöèîíàëüíîãî áîòàíè÷åñêîãî ñàäà èìåíè Í. Í. Ãðèøêî 
ÍÀÍ Óêðàèíû. Îïèñàíû äåêîðàòèâíûå ïðèçíàêè ñîðòîâ, 
îïðåäåëåíû îñîáåííîñòè èõ ðîñòà è ðàçâèòèÿ â óñëîâè-
ÿõ èíòðîäóêöèè. Ïðîäîëæèòåëüíîñòü âåãåòàöèè ðàñòåíèé 
ñîð òîâ Èòî-ãðóïïû ñîñòàâëÿëà 218–225 ñóòîê. Îòðàñòà-
íèå ðàñòåíèé íà÷èíàëîñü 23 ìàðòà – 2 àïðåëÿ, öâåòåíèå 
19–28 ìàÿ. Áóòîíèçàöèÿ ðàñòåíèé íàáëþäàëàñü â ïåðâîé 
äåêàäå ìàÿ è ïðîäîëæàëàñü 16–20 äíåé. Â óñëîâèÿõ èíòðî-
äóêöèè ðàíåå âñåãî (19–20 ìàÿ) çàöâåòàëè ñîðòà ‘Morning 
Lilac’ è ‘Sonoma Apricot’, ïîçæå âñåãî (28 ìàÿ) – ‘Viking 
Full Moon’, ‘Yankee Doodle Dandy’, ‘Yellow Waterlily’. Âûñîòà 
ãåíåðàòèâíûõ ïîáåãîâ ðàñòåíèé â ôàçó öâåòåíèÿ êîëåáà-
ëàñü â ïðåäåëàõ 60–90 ñì. Ðàñòåíèÿ âõîäèëè â ñîñòîÿíèå 
çèìíåãî ïîêîÿ, èìåÿ ñôîðìèðîâàííûå ãåíåðàòèâíûå ïîáå-
ãè, êîòîðûå óñïåøíî çèìîâàëè. Âîçîáíîâëåíèå ðàñòåíèé 

ïðîèñõîäèëî êàê çà ñ÷åò ïî÷åê, çàëîæåííûõ íà íèæíåé 
÷àñòè ñòåáëÿ, òàê è çà ñ÷åò ïî÷åê, êîòîðûå ôîðìèðîâàëèñü 
íà êîðíåâèùå. Ïîáåãîîáðàçóþùàÿ ñïîñîáíîñòü è ïðîäóê-
òèâíîñòü öâåòåíèÿ ñîñòàâëÿëà 6,0±2,5–19,5±4,0 ïîáåãîâ 
è 4,5±1,5–16,0±3,0 ãåíåðàòèâíûõ ïîáåãîâ íà ðàñòåíèå ñî-
îòâåòñòâåííî. Âûñîêîïðîäóêòèâíûìè áûëè ñîðòà: ‘First 
Arrival’, ‘Sonoma Apricot’, ‘Hillary’, ‘Bartzella’, ‘Morning Lilac’, 
‘Lollipop’, ‘Old Rose Dandy’. Âûâîäû. Êîëëåêöèþ ïèîíîâ Íà-
öèîíàëüíîãî áîòàíè÷åñêîãî ñàäà èìåíè Í. Í. Ãðèøêî ÍÀÍ 
Óêðàèíû ïîïîëíåíî ñîðòàìè ãðóïïû Èòî. Ìàêñèìàëüíî 
ïîëíî ïðåäñòàâëåíî ñåëåêöèþ Ð. Àíäåðñîíà 1980–1990 ãã. 
Â êîëëåêöèè ïðåîáëàäàþò ãèáðèäû ñ ïîëóìàõðîâîé ôîð-
ìîé öâåòêà æåëòîé îêðàñêè. Â óñëîâèÿõ èíòðîäóêöèè ñîðòà 
ñîõðàíÿþò âñå ñâîè äåêîðàòèâíûå è õîçÿéñòâåííî-áèîëî-
ãè÷åñêèå õàðàêòåðèñòèêè. Ñîáðàííûå â êîëëåêöèè ñîðòà 
Èòî-ãðóïïû ìîãóò èñïîëüçîâàòü äëÿ ðàçðàáîòêè òåõíîëî-
ãèè èõ êóëüòèâèðîâàíèÿ è ðàçìíîæåíèÿ, áûòü èñòî÷íèêîì 
ïîïîëíåíèÿ è ðàñøèðåíèÿ êîëëåêöèé ðåãèîíàëüíûõ áîòà-
íè÷åñêèõ ñàäîâ, ïîñàäî÷íîãî ìàòåðèàëà äëÿ ñàäîâîäñòâà è 
îçåëåíåíèÿ, âûïîëíÿòü ó÷åáíî-ïîçíàâàòåëüíóþ ôóíêöèþ.

Êëþ÷åâûå ñëîâà: ìîðôîëîãîáèîëîãè÷åñêèå îñîáåííî-
ñòè; ïîáåãîîáðàçóþùàÿ ñïîñîáíîñòü; ïðîäóêòèâíîñòü 
öâåòåíèÿ.
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Purpose. To analyze the variety diversity of the Itoh 
peony group in the collection of the M. M. Hryshko Nation-
al Botanical Garden National Botanical Garden National 
Academy of Sciences of Ukraine and determine its biologi-
cal features in the new conditions of introduction. Methods. 
Introduction studies, phenological observations, morphom-
etry, statistical processing of results. Results. The cultivars 
diversity of the Itoh peony group of the M. M. Hrysh ko 
National Botanical Garden National Botanical Garden 
National Academy of Sciences of Ukraine collection was 
analyzed. The ornamental properties of the cultivars were 
described. Features of their growth and development 
under conditions of introduction were studied. It was 
revealed that the duration of vegetation of plants of Ito 
group varieties is 218–225 days. It was determined that 
plant growth begins on March 23 – April 2, flowering on 
May 19–28. The budding of plants was observed in the first 
decade of May and lasts 16–20 days. It was revealed that 
in the conditions of introduction ‘Morning Lilac’ and ‘So-
noma Apricot’ bloom first (May 19–20), ‘Viking Full Moon’, 
‘Yankee Doodle Dandy’, ‘Yellow Waterlily’ bloom later (May 
28). The height of generative shoots of plants in flowe-
ring phase ranged from 60 to 90 cm. Plants go dormant 
in winter, having formed generative shoots that success-

UDC 58(038):631.527.5
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fully winter. Reproduction of plants occurs both due to the 
buds that form on the lower part of the stem, and the buds 
that form on the rhizome. The shoot-forming ability and 
flowering productivity are 6.0±2.5 – 19.5±4.0 shoots and  
4.5±1.5 – 16.0±3.0 generative shoots per plant, respec-
tively. Cultivars ‘First Arrival’, ‘Sonoma Apricot’, ‘Hillary’, 
‘Bartzella’, ‘Morning Lilac’, ‘Lollipop’, ‘Old Rose Dandy’ are 
highly productive. Conclusions. The collection of peonies 
of the M. M. Hryshko National Botanical Garden National 
Botanical Garden National Academy of Sciences of Ukraine 
has been expanded by Itoh Group cultivars. The R. Ander-
son’s breeds of 1980–1990 are more fully represented. An 
analysis of the ornamental features of the varieties showed 
that the hybrids with a semi-double flower shape of a yel-
low color dominate the collection. Cultivars retain all their 
ornamental and economic characteristics under conditions 
of introduction. The Itoh group varieties of the collection 
can be material for developing technologies for their culti-
vation and propagation, can be a source of replenishment 
and expansion of regional botanical gardens collections, 
planting material for gardening and landscaping, and also 
perform an educational and cognitive function.

Keywords: morphological and biological feature; produc-
tivity of shoot formation and flowering.
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Âñòóï
Òðîÿíäà îäíà ³ç îñíîâíèõ êóëüòóð äëÿ ñà-

äîâî-ïàðêîâîãî áóä³âíèöòâà. Íàðàç³ ñâ³òîâèé 
ñîðòèìåíò íàë³÷óº â³ä 138 äî 400 âèä³â òðî-
ÿíä, ÿê³ çðîñòàþòü ó ïîì³ðí³é òà ñóáòðîï³÷í³é 
çîíàõ Ï³âí³÷íî¿ ï³âêóë³, òà áëèçüêî 30 òèñÿ÷ 
ñîðò³â. Ðîçêâ³ò ó ñåëåêö³¿ òðîÿíä ðîçïî÷àâñÿ ç 
1867 ðîêó, êîëè áóëî âèâåäåíî ïåðøó ÷àéíî-
ã³áðèäíó òðîÿíäó ‘La France’. Ó ñåðåäèí³ ÕÕ 
ñòîë³òòÿ â Àíãë³¿ ðîçïî÷àâ ñâîþ ðîáîòó ñåëåê-
ö³îíåð Äåâ³ä Îñò³í. Éîãî ìåòîþ áóëî ñòâîðåí-
íÿ òðîÿíä ç ÷àøîâèäíîþ ôîðìîþ êâ³òêè, ÿê ó 
ñòàðîâèííèõ òðîÿíä, ³ ç õàðàêòåðèñòèêàìè 
ñó÷àñíèõ (ñò³éê³ñòü ïðîòè õâîðîá, ïîâòîðíå 
öâ³ò³ííÿ, ôîðìà ãàá³òóñó), ÿê³ êëàñèô³êóþòü, 
ÿê àíãë³éñüê³ òðîÿíäè. Ïåðø³ àíãë³éñüê³ òðî-
ÿíäè öå ã³áðèäè ñòàðîâèííèõ òðîÿíä, îòðèìà-
í³ â ðåçóëüòàò³ ñõðåùóâàííÿ òðîÿíä, ÿê³ öâ³-
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ëèñòê³â ñîðò³â àíãë³éñüêèõ òðîÿíä
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Ìåòà. Âèâ÷èòè ìîðôîëîã³÷í³ îñîáëèâîñò³ òà âèçíà÷èòè á³îìåòðè÷í³ ïîêàçíèêè ëèñòê³â àíãë³éñüêèõ òðîÿíä. 
Ìåòîäè. Ïîëüîâèé, ìîðôîëîãî-îïèñîâèé, á³îìåòðè÷íèé. Îïèñ ìîðôîëîã³÷íèõ îçíàê âèêîíóâàëè çã³äíî ç «Àòëàñîì 
ìîðôîëîã³÷íèõ îçíàê ñîðò³â òðîÿíäè (Rosa L.)» (2009) òà «²ëþñòðîâàíèì äîâ³äíèêîì ç ìîðôîëîã³¿ êâ³òêîâèõ ðîñ-
ëèí» (2009). Ðåçóëüòàòè. Âèçíà÷åíî ìîðôîëîã³÷í³ îñîáëèâîñò³ ëèñòê³â ñîðò³â àíãë³éñüêèõ òðîÿíä. Âèâ÷åíî ê³ëüê³ñí³ 
(äîâæèíà ñêëàäíîãî ëèñòêà, ê³ëüê³ñòü ëèñòêîâèõ ïëàñòèíîê, ïëîùà ëèñòêîâî¿ ïëàñòèíêè, çàãàëüíà ïëîùà ëèñòêà) òà 
ÿê³ñí³ (ôîðìà ëèñòêîâî¿ ïëàñòèíêè, ôîðìà êðàþ ëèñòêîâî¿ ïëàñòèíêè, ôîðìà îñíîâè ëèñòêîâî¿ ïëàñòèíêè, ôîðìà 
âåðõ³âêè ëèñòêîâî¿ ïëàñòèíêè) ïîêàçíèêè. Âèä³ëåíî ñîðòè àíãë³éñüêèõ òðîÿíä, ÿê³ ìàþòü ìàêñèìàëüí³ òà ì³í³ìàëüí³ 
çíà÷åííÿ çà öèìè ïîêàçíèêàìè. Âèñíîâêè. Âèÿâëåíî ìîðôîëîã³÷í³ îñîáëèâîñò³ òà âèçíà÷åíî á³îìåòðè÷í³ ïîêàçíèêè 
ëèñòê³â àíãë³éñüêèõ òðîÿíä ç êîëåêö³¿ Äåðæàâíîãî äåíäðîëîã³÷íîãî ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè. Âñòàíîâëåíî 
àìïë³òóäó ì³íëèâîñò³ ìîðôîëîã³÷íèõ îçíàê äîñë³äæóâàíèõ ñîðò³â. Îñîáëèâîñò³ ìîðôîëîã³÷íî¿ áóäîâè òà á³îìåòðè÷íèõ 
ïàðàìåòð³â ëèñòê³â ðîñëèí ñîðò³â àíãë³éñüêèõ òðîÿíä ìîæóòü áóòè ä³àãíîñòè÷íèìè îçíàêàìè äëÿ âèçíà÷åííÿ ñîðò³â ó 
ìåæàõ âèäó. Â îçåëåíåíí³ ïåðåâàæàþòü ðîñëèíè ³ç çá³ëüøåíîþ ôîòîñèíòåòè÷íîþ ïðîäóêòèâí³ñòþ ëèñòêîâîãî àïàðà-
òó, ÿêà âëàñòèâà ñîðòàì ‘James Galway’ òà ‘A Shropshire Lad’.

Êëþ÷îâ³ ñëîâà: òðîÿíäè Äåâ³äà Îñò³íà; á³îìåòðè÷í³ ïîêàçíèêè; ëèñòêîâà ïëàñòèíêà; ê³ëüê³ñí³ ïàðàìåòðè; ÿê³ñí³ 
ïàðàìåòðè.
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òóòü îäíîðàçîâî ³ç ñó÷àñíèìè òðîÿíäàìè ³ç 
ãðóï ÷àéíî-ã³áðèäí³ òà ôëîðèáóíäà. Íà ñüî-
ãîäí³ ¿õ ³ñíóº áëèçüêî 240 ñîðò³â [14].

Ñïåö³àëüí³ ìîðôîëîã³÷í³ äîñë³äæåííÿ òðî-
ÿíä ïî÷àëè ïðîâîäèòè â 70-õ ðîêàõ ÕÕ ñò. 
Âèâ÷åííþ ìîðôîëîã³÷íèõ îñîáëèâîñòåé íàä-
çåìíèõ îðãàí³â òðîÿíä ïðèä³ëÿëè çíà÷íî 
á³ëüøå óâàãè, í³æ ï³äçåìíèì. Ó ðåçóëüòàò³ 
öèõ òà ïîäàëüøèõ äîñë³äæåíü áóëî âñòàíîâ-
ëåíî ìîðôîëîã³÷í³ ïîêàçíèêè ëèñòê³â ñîðò³â 
ð³çíèõ ñàäîâèõ ãðóï ðîäó Rosa L.: ôëîðèáóí-
äà [6, 9], âèòêèõ [2, 6, 10, 15, 17], ÷àéíî-ã³á-
ðèäíèõ [1, 3, 6, 12, 13, 17, 19, 21], ãðàíä³ôëî-
ðà [17], ïàò³î [7], ñîðò³â R. rugosa Thunb. [20], 
åô³ðîîë³éíèõ [4, 11]. Àâòîðè á³ëüøîñò³ äîñë³-
äæåíü âêàçóâàëè ïàðàìåòðè (âåëèê³, ñåðåäí³, 
ìàëåíüê³) òà çàáàðâëåííÿ (ñâ³òëî-çåëåíå, çåëå-
íå, òåìíî-çåëåíå) ëèñòê³â. Ó ðîáîò³ Â. Ï. Âå-
ëè÷êî òà ³í. [4] âèçíà÷åíî ôîðìó ëèñòê³â, ¿õ-
íüî¿ îñíîâè òà êðàþ, à òàêîæ ê³ëüê³ñòü ëèñ-
òî÷ê³â ó ñêëàäíîìó ëèñòêó 8 âèä³â ³ 8 ñîðò³â 
åô³ðîîë³éíèõ òðîÿíä. Shin H. K. òà ³í. [21] 
äîñë³äèëè âïëèâ òåìïåðàòóðè íà ïëîùó ëèñò-
êà ÷àéíî-ã³áðèäíîãî ñîðòó òðîÿíäè ‘Kardinal’, 
à Rouphael Y. òà ³í. [19] íàâîäÿòü äàí³, ùî 
ñòîñóþòüñÿ ïëîù³ ëèñòê³â òðîÿíä òðüîõ ñàäî-
âèõ ãðóï (âèòêèõ, ÷àéíî-ã³áðèäíèõ, ãðàíä³-
ôëîðà) òà â³äçíà÷àþòü âàæëèâ³ñòü âèçíà÷åí-
íÿ öüîãî ïîêàçíèêà äëÿ ô³ç³îëîã³÷íèõ é àãðî-
íîì³÷íèõ äîñë³äæåíü òðîÿíä.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Ùîäî àíãë³éñüêèõ òðîÿíä, òî îñíîâí³ â³-
äîìîñò³ (³ñòîð³ÿ ñåëåêö³¿, êîðîòêèé îïèñ 
ñîðò³â) íàâåäåíî ó êíèç³ D. Austin [16], à 
ðåøòà ïóáë³êàö³é ñòîñóþòüñÿ òàêîæ êî-
ðîòêîãî îïèñó ñîðò³â ³ ïîðàä ç àãðîòåõí³êè. 
Ìàáóòü, öå ïîâ’ÿçàíî ç òèì, ùî àíãë³éñüê³ 
òðîÿíäè âèâåäåíî ïîð³âíÿíî íåùîäàâíî ³ ¿õ 
íå âèêîðèñòîâóþòü äëÿ ïðîìèñëîâîãî âè-
ðîáíèöòâà (âèãîíêè â òåïëèöÿõ). Íàðàç³ 
ñàìå òðîÿíäè äëÿ âèãîíêè º îñíîâíèì 
îá’ºêòîì ð³çíîìàí³òíèõ àãðîíîì³÷íèõ ³ ô³-
ç³îëîã³÷íèõ äîñë³äæåíü, ÿê³ ñïðÿìîâàíî íà 
ï³äâèùåííÿ âðîæàþ êâ³òîê òà îòðèìàííÿ 
ïðèáóòêó.

Îòæå, ç îãëÿäó íà âèùåíàâåäåíå, àêòóàëü-
íèìè ñòàþòü äîñë³äæåííÿ àíãë³éñüêèõ òðî-
ÿíä, çîêðåìà ¿õí³õ ìîðôîëîã³÷íèõ îñîáëè-
âîñòåé ³ á³îìåòðè÷íèõ ïîêàçíèê³â.

Ó òðîÿíä íàéâàæëèâ³øèìè äåêîðàòèâíèìè 
îçíàêàìè º çàáàðâëåííÿ, ðîçì³ð, ôîðìà êâ³-
òîê. Àëå ïðè îö³íþâàíí³ ñîðò³â âåëèêó óâàãó 
òàêîæ ïðèä³ëÿþòü ê³ëüê³ñíèì òà ÿê³ñíèì ïî-
êàçíèêàì âåãåòàòèâíèõ îðãàí³â, çîêðåìà 
ëèñòê³â. Ó íèõ â³äáóâàþòüñÿ òàê³ âàæëèâ³ 
ôóíêö³¿ ÿê ôîòîñèíòåç, òðàíñï³ðàö³ÿ òà ãàçî-
îáì³í. Êð³ì òîãî, ëèñòêè äîïîâíþþòü äåêîðà-
òèâíèé âèãëÿä ðîñëèí òðîÿíä, ùî íåîáõ³äíî 
âðàõîâóâàòè ïðè ñòâîðåíí³ ëàíäøàôòíèõ 
êîìïîçèö³é. Â³ä ÿê³ñíèõ ³ ê³ëüê³ñíèõ õàðàê-
òåðèñòèê ëèñòê³â çàëåæèòü àðõ³òåêòîí³êà êó-
ù³â òà ð³çíîìàí³òí³ñòü ãàá³òóñó òðîÿíä, ÿê³ º 
âàæëèâèìè ïîêàçíèêàìè äëÿ â³äáîðó ñîðò³â 
äëÿ îçåëåíåííÿ [18, 22]. Ïîêàçíèêè ëèñòê³â 
àíãë³éñüêèõ òðîÿíä ìîæíà âèêîðèñòîâóâàòè 
äëÿ ³äåíòèô³êàö³¿ ñîðò³â òðîÿíä ó ìåæàõ ñà-
äîâî¿ ãðóïè.

Ìåòà äîñë³äæåíü – âèâ÷åííÿ ìîðôîëîã³÷-
íèõ îñîáëèâîñòåé òà âèçíà÷åííÿ á³îìåòðè÷-
íèõ ïîêàçíèê³â ëèñòê³â àíãë³éñüêèõ òðîÿíä.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü 
Äîñë³äæåííÿ çä³éñíþâàëè íà êîëåêö³éí³é 

ä³ëÿíö³ «Ðîçàð³é» Äåðæàâíîãî äåíäðîëîã³÷-
íîãî ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ Óêðà¿íè ó 
2015–2019 ðð. Ïðåäìåòîì äîñë³äæåíü ñòàëè 
48 ñîðò³â àíãë³éñüêèõ òðîÿíä êîëåêö³¿ äåí-
äðîïàðêó, îá’ºêòîì – äîâæèíà ñêëàäíîãî 
ëèñòêà, ê³ëüê³ñòü ëèñòêîâèõ ïëàñòèíîê, çà-
ãàëüíà ïëîùà ëèñòêà, ïëîùà ëèñòêîâî¿ ïëàñ-
òèíêè, ôîðìà ëèñòêîâî¿ ïëàñòèíêè, ôîðìè 
îñíîâè òà âåðõ³âêè ëèñòî÷ê³â. Äîñë³äæåííÿ 
âèêîíàíî íà çðàçêàõ âëàñíèõ çáîð³â ëèñòê³â 
ç êîëåêö³¿ òðîÿíä äåíäðîïàðêó. Ëèñòêè â³ä-
áèðàëè ³ç ñåðåäíüî¿ ÷àñòèíè ïàãîíà. Äëÿ 
ìîðôîëîã³÷íîãî òà á³îìåòðè÷íîãî äîñë³äæåí-
íÿ îáèðàëè ïîâí³ñòþ ñôîðìîâàí³ ëèñòêè, ùî 
íàáóëè õàðàêòåðíèõ äëÿ ñîðòó ôîðìè òà ðîç-
ì³ð³â. Á³îìåòðè÷í³ ïîêàçíèêè âèçíà÷àëè 

ïðîì³ðîì 10 òèïîâèõ äëÿ ñîðòó ëèñòê³â ó 
÷îòèðüîõ ïîâòîðåííÿõ.

Îïèñ ìîðôîëîã³÷íèõ îçíàê âèêîíóâàëè 
çã³äíî ç «Àòëàñîì ìîðôîëîã³÷íèõ îçíàê 
ñîðò³â òðîÿíäè (Rosa L.)» [5] òà «²ëþñòðî-
âàíèì äîâ³äíèêîì ç ìîðôîëîã³¿ êâ³òêîâèõ 
ðîñëèí» [8].

Ðåçóëüòàòè äîñë³äæåíü
Â óñ³õ ñîðò³â àíãë³éñüêèõ òðîÿíä ëèñòêè 

äîðçîâåíòðàëüí³ íåïàðíîïåðèñòîñêëàäí³, ç 
5–7 ëèñòêîâèìè ïëàñòèíêàìè ç ïåðèñòèì 
æèëêóâàííÿì. Ëèñòêè äîñë³äæóâàíèõ ñîð-
ò³â àíãë³éñüêèõ òðîÿíä â³äð³çíÿëèñü çà 
êîìïëåêñîì ê³ëüê³ñíèõ (äîâæèíà ñêëàäíîãî 
ëèñòêà, ê³ëüê³ñòü ëèñòêîâèõ ïëàñòèíîê, ïëî-
ùà ëèñòêîâî¿ ïëàñòèíêè, çàãàëüíà ïëîùà 
ëèñòêà) òà ÿê³ñíèõ (ôîðìà ëèñòêîâî¿ ïëàñ-
òèíêè, ôîðìà êðàþ, îñíîâè, âåðõ³âêè ëèñò-
êîâî¿ ïëàñòèíêè) ïîêàçíèê³â (òàáëèöÿ).

Íàéá³ëüøó äîâæèíó ìàëè ëèñòêè ñîðòó ‘A 
Shropshire Lad’ (16,03 ñì), íàéìåíøó – ‘Noble 
Antony’ (5,80 ñì). Âèä³ëåíî äâà ñîðòè, ùî ìàëè 
áëèçüêèé äî íàéâèùîãî ïîêàçíèê äîâæèíè 
ëèñòêà: ‘Wollerton Old Hall’ – 14,02 ñì òà 
‘Leonard Dudley Braithwait’ – 14,65 ñì. Âñòà-
íîâëåíî ãðóïó ñîðò³â, ÿê³ ìàëè äîâæèíó ëèñò-
êîâî¿ ïëàñòèíêè â³ä 11,05 äî 12,30 ñì – ‘Young 
Lycidas’, ‘Winchester Cathedral’, ‘William 
Morris’, ‘The Alnwick Rose’, ‘Tea Clipper’, 
‘Summer Song’, ‘Queen of Sweden’, ‘Heritage’, 
‘Grace’, ‘Golden Celebration’, ‘Gertrude Jekyll’, 
‘Charlotte’, ‘Brother Cadfael’, ‘Benjamin Britten’, 
‘Alain Titchmarsh’. Ëèñòêè ðîçð³çíÿëè çà ÷èñ-
ëîì ëèñòêîâèõ ïëàñòèíîê (ëèñòî÷ê³â). Ê³ëü-
ê³ñòü ëèñòî÷ê³â ó ñêëàäíîìó ëèñòêó êîëèâà-
ëàñü â³ä 5 (35 ñîðò³â) äî 7 øò. (13 ñîðò³â). 

Ðîñëèíè äîñë³äæóâàíèõ ñîðò³â ôîðìóâàëè 
íåîäíàêîâó ïëîùó ëèñòêîâî¿ ïëàñòèíêè. Íàé-
á³ëüøó ïëîùó ëèñòêîâî¿ ïëàñòèíêè âèÿâèëè 
ó ñîðòó ‘Sophỳ s Rose’ (13,45 ñì2), íàéìåíøó – 
ó ‘Jubilee Celebration’ (1,63 ñì2). Íàéá³ëüøà 
ïëîùà ñêëàäíîãî ëèñòêà ó ‘James Galway’ – 
77,80 ñì2, íàéìåíøà – ó ñîðòó ‘Jubilee 
Celebration‘ (11,4 ñì2). Ñîðòè ‘A Shropshire Lad’ 
(71,98 ñì2) òà ‘Sophy’s Rose’ (67,23 ñì2) ìàëè 
âèñîê³ ïîêàçíèêè ïëîù³ ñêëàäíîãî ëèñòêà.

Áóëî âñòàíîâëåíî, ùî ëèñòêè äîñë³äæóâà-
íèõ ñîðò³â ìàëè ð³çíó ôîðìó ëèñòêîâî¿ ïëàñ-
òèíêè: îêðóãëó, îêðóãëî-åë³ïòè÷íó, çàãîñò-
ðåíî-åë³ïòè÷íó, åë³ïòè÷íó, ÿéöåïîä³áíó, îáåð-
íåíî-ÿéöåïîä³áíó, çàãîñòðåíî-ÿéöåïîä³á íó, 
îêðóãëî-ÿéöåïîä³áíó, çàãîñòðåíî-îáåðíåíî-
ÿéöå ïîä³áíó, ëàíöåòîïîä³áíó, çàãîñòðåíî-âè-
òÿãíóòî-åë³ïòè÷íó, ïðî äîâãóâàòó.

Áóëî âèÿâëåíî òàê³ ôîðìè îñíîâè ëèñòêî-
âî¿ ïëàñòèíêè ó ñîðò³â àíãë³éñüêèõ òðîÿíä, 
ÿê îêðóãëà, îêðóãëî-êëèíîïîä³áíà, êëèíîïî-
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ä³áíà, íåð³âíîáîêà, â³äòÿãíóòà, ñåðöåïîä³áíà, 
âè¿ì÷àñòà.

Ôîðìà âåðõ³âêè ëèñòêîâî¿ ïëàñòèíêè ó àíã-
ë³éñüêèõ òðîÿíä áóëà çàãîñòðåíà, ãîñòðîêî-
í³÷íà ³ òóïà.

Áóëî âñòàíîâëåíî òèïè êðàþ ëèñòêîâî¿ 
ïëàñòèíêè: çóá÷àñòèé, ïîäâ³éíîçóá÷àñòèé, 
ïèë÷àñòèé, ïîäâ³éíîïèë÷àñòèé.

Ìîðôîëîã³÷í³ îçíàêè ëèñòê³â, ïðèòàìàíí³ 
äîñë³äæåíèì ñîðòàì àíãë³éñüêèõ òðîÿíä, çà-
áåçïå÷óþòü âèîêðåìëåííÿ òà âï³çíàâàí³ñòü 
îêðåìèõ ñîðò³â ö³º¿ ãðóïè. Â îçåëåíåíí³ ïå-
ðåâàæàþòü ðîñëèíè ³ç çá³ëüøåíîþ ôîòîñèí-
òåòè÷íîþ ïðîäóêòèâí³ñòþ ëèñòêîâîãî àïàðà-
òó, ÿêà õàðàêòåðíà äëÿ ñîðò³â ‘James Galway’ 
òà ‘A Shropshire Lad’.

Âèñíîâêè 
Âèÿâëåíî ìîðôîëîã³÷í³ îñîáëèâîñò³ òà âè-

çíà÷åíî á³îìåòðè÷í³ ïîêàçíèêè ëèñòê³â àí-
ãë³éñüêèõ òðîÿíä ³ç êîëåêö³¿ Äåðæàâíîãî 
äåíäðîëîã³÷íîãî ïàðêó «Îëåêñàíäð³ÿ» ÍÀÍ 
Óêðà¿íè. Âñòàíîâëåíî àìïë³òóäó ì³íëèâîñò³ 
ìîðôîëîã³÷íèõ îçíàê äîñë³äæóâàíèõ ñîðò³â. 
Â îçåëåíåíí³ ïåðåâàæàþòü ðîñëèíè ³ç çá³ëü-
øåíîþ ôîòîñèíòåòè÷íîþ ïðîäóêòèâí³ñòþ 
ëèñòêîâîãî àïàðàòó, ÿêà õàðàêòåðíà äëÿ ñîð-
ò³â ç âåëèêèìè ëèñòêàìè ‘James Galway’ òà 
‘A Shropshire Lad’.

Çíà÷íå ð³çíîìàí³òòÿ ìîðôîëîã³÷íèõ îçíàê 
ëèñòê³â äîñë³äæóâàíèõ ñîðò³â îáóìîâëåíî 
ñêëàäíèì ïîõîäæåííÿì àíãë³éñüêèõ òðîÿíä. 
Îäåðæàí³ äàí³ ç ìîðôîëîã³÷íèõ îñîáëèâîñ-
òåé ëèñòê³â àíãë³éñüêèõ òðîÿíä ìîæóòü áóòè 
äîäàòêîâèìè îçíàêàìè (êð³ì îñîáëèâîñòåé 
êâ³òêè) äëÿ âèçíà÷åííÿ ñîðò³â ö³º¿ ãðóïè òà 
ï³ä´ðóíòÿì ïðè ï³äáîð³ àñîðòèìåíòó òðîÿíä 
äëÿ îçåëåíåííÿ.

Ïîäàëüø³ äîñë³äæåííÿ ëèñòê³â òðîÿíä ìî-
æóòü áóòè ñïðÿìîâàí³ íà âèçíà÷åííÿ êîðåëÿ-
ö³éíèõ çâ’ÿçê³â ìîðôîëîã³÷íèõ òà àíàòîì³÷íèõ 
ïîêàçíèê³â ç åêîëîã³÷íèìè îñîáëèâîñòÿìè.
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Öåëü. Èçó÷èòü ìîðôîëîãè÷åñêèå îñîáåííîñòè è îïðå-
äåëèòü áèîìåòðè÷åñêèå ïîêàçàòåëè ëèñòêîâ àíãëèéñêèõ 
ðîç. Ìåòîäû. Ïîëåâîé, ìîðôîëîãî-îïèñàòåëüíûé, áèîìåò-
ðè÷åñêèé. Îïèñàíèå ìîðôîëîãè÷åñêèõ ïðèçíàêîâ ïðîâî-
äèëè â ñîîòâåòñòâèè ñ «Àòëàñîì ìîðôîëîã³÷íèõ îçíàê ñîðò³â 
òðîÿíäè (Rosa L.) (2009) è «²ëþñòðîâàíèì äîâ³äíèêîì ç 
ìîðôîëîã³¿ êâ³òêîâèõ ðîñëèí» (2004). Ðåçóëüòàòû. Îïðå-
äåëåíû ìîðôîëîãè÷åñêèå îñîáåííîñòè ëèñòüåâ ñîðòîâ 
àíãëèéñêèõ ðîç. Èçó÷åíû êîëè÷åñòâåííûå (äëèíà ñëîæ-
íîãî ëèñòà, êîëè÷åñòâî ëèñòîâûõ ïëàñòèíîê, ïëîùàäü 

ëèñòîâîé ïëàñòèíêè, îáùàÿ ïëîùàäü ëèñòà) è êà÷åñòâåí-
íûå (ôîðìà ëèñòîâîé ïëàñòèíêè, ôîðìà êðàÿ ëèñòîâîé 
ïëàñòèíêè, ôîðìà îñíîâàíèÿ ëèñòîâîé ïëàñòèíêè, ôîðìà 
âåðõóøêè ëèñòîâîé ïëàñòèíêè) ïîêàçàòåëè. Âûäåëåíû 
ñîðòà àíãëèéñêèõ ðîç, êîòîðûå èìåþò ìàêñèìàëüíûå è 
ìèíèìàëüíûå çíà÷åíèÿ ïî ýòèì ïîêàçàòåëÿì. Âûâîäû. 
Óñòàíîâëåíû ìîðôîëîãè÷åñêèå îñîáåííîñòè è îïðåäå-
ëåíû áèîìåòðè÷åñêèå ïîêàçàòåëè ëèñòîâ àíãëèéñêèõ ðîç 
èç êîëëåêöèè Ãîñóäàðñòâåííîãî äåíäðîëîãè÷åñêîãî ïàð-
êà «Àëåêñàíäðèÿ» ÍÀÍ Óêðàèíû. Îïðåäåëåíà àìïëèòóäà 
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èçìåí÷èâîñòè ìîðôîëîãè÷åñêèõ ïðèçíàêîâ èññëåäóå-
ìûõ ñîðòîâ. Îñîáåííîñòè ìîðôîëîãè÷åñêîãî ñòðîåíèÿ 
è áèîìåòðè÷åñêèõ ïàðàìåòðîâ ëèñòîâ ðàñòåíèé ñîðòîâ 
àíãëèéñêèõ ðîç ìîãóò áûòü äèàãíîñòè÷åñêèìè ïðèçíàêà-
ìè äëÿ îïðåäåëåíèÿ ñîðòîâ â ãðàíèöàõ âèäà. Äëÿ îçå-
ëåíåíèÿ ïðåèìóùåñòâî èìåþò ðàñòåíèÿ ñ óâåëè÷åííîé 

ôîòîñèíòåòè÷åñêîé ïðîäóêòèâíîñòüþ ëèñòîâîãî àïïàðà-
òà, ÷òî ÿâëÿåòñÿ õàðàêòåðíûì äëÿ ñîðòîâ ‘James Galway’ 
è ‘A Shropshire Lad’.

Êëþ÷åâûå ñëîâà: ðîçû Äåâèäà Îñòèíà; áèîìåòðè÷å-
ñêèå ïîêàçàòåëè; ëèñòîâàÿ ïëàñòèíêà; êîëè÷åñòâåííûå 
ïàðàìåòðû; êà÷åñòâåííûå ïàðàìåòðû.

Purpose. To study the morphological features and deter-
mine the biometric indices of leaves of English roses. Methods. 
Field, morphological, descriptive, biometric. Morphological 
descriptions were carried out in accordance with the Atlas of 
morphological features of rose varieties (Rosa L.) (2009) and 
the Illustrated Guide to Flowering Plant Morphology (2004). 
Results. The morphological features of the leaves of English 
rose varieties were determined. Quantitative (length of com-
plex leaf, number of leaf plates, area of leaflet, total leaf area) 
and qualitative (leaflet shape, leaflet edge shape, leaflet base 
shape, leaflet tip) were studied. Varieties of English roses 
that have maximum and minimum values for these indicators 
were highlighted. Conclusions. The morphological features 
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were revealed and the biometric indicators of the leaves of 
English roses from the collection of the State Dendrological 
Park “Alexandria” NAS of Ukraine were determined. The ampli-
tude of variability of morphological characters of the studied 
varieties was determined. Peculiarities of the morphological 
structure and biometric parameters of leaves of English rose 
varieties can be diagnostic signs for determining varieties 
within the boundaries of the species. Plants with increased 
photosynthetic productivity of the leaf apparatus, which is 
characteristic of the ‘James Galway’ and ‘A Shropshire Lad’ va-
rieties, have an advantage in landscaping.

Keywords: David Austin roses; biometric indicators; leaf-
let; quantitative parameters; qualitative parameters.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Селекція елекція 
та насінництвота насінництво
ССелекція елекція 
та насінництвота насінництво

Âñòóï
Îäíèì ³ç øëÿõ³â âèð³øåííÿ ïðîáëåìè âè-

÷åðïíîñò³ çàïàñ³â âóãëåâîäíåâîãî ïàëèâà 
ìîæå ñòàòè âèêîðèñòàííÿ â³äíîâëþâàíèõ 
éîãî äæåðåë, çîêðåìà á³îåòàíîëó, ÿêèé º åêî-
ëîã³÷íèì òà ïîð³âíÿíî íåäîðîãèì ó âèðîáíè-
öòâ³ [1]. Â Óêðà¿í³, ÿê ñèðîâèíó äëÿ âèðîá-
íèöòâà åòàíîëó, â îñíîâíîìó âèêîðèñòîâó-
þòü çåðíî çëàêîâèõ êóëüòóð [2, 3]. Òðèòèêà-
ëå îçèìå (×Triticosecale) äîâãèé ÷àñ âèêîðèñ-
òîâóâàëè ëèøå ÿê êîðìîâó êóëüòóðó. Ïðîòå 
íà òåïåð³øí³é ÷àñ âîíà âèçíàíà ïåðñïåêòèâ-
íîþ çà ïðèäàòí³ñòþ äëÿ ïåðåðîáêè íà á³îïà-

ëèâî [4–8]. Ïîð³âíÿíî ç ³íøèìè êóëüòóðàìè 
òðèòèêàëå ìàº ðÿä âàãîìèõ ïåðåâàã, òîìó ùî 
âîíî ìîæå âèðîùóâàòèñü òà äàâàòè ãàðí³ 
âðîæà¿ íàâ³òü íà ìàëîðîäþ÷èõ ï³ùàíèõ ³ ñó-
ï³ùàíèõ ́ ðóíòàõ ç ï³äâèùåíîþ êèñëîòí³ñòþ. 
Âðàõîâóþ÷è òåõí³÷íèé íàïðÿì âèêîðèñòàí-
íÿ á³îåòàíîëó, òðèòèêàëå ìîæíà âèðîùóâà-
òè òàêîæ ó çîíàõ, ùî çàçíàëè çàáðóäíåííÿ 
âíàñë³äîê ×îðíîáèëüñüêî¿ àáî ³íøèõ òåõíî-
ãåííèõ àâàð³é.

Ç îäí³º¿ òîííè çåðíà òðèòèêàëå ìîæíà 
îòðèìàòè äî 380 ë á³îåòàíîëó. Äëÿ ïîêðà-
ùåííÿ åôåêòèâíîñò³ ïåðåðîáêè ³ òèì ñàìèì 
çá³ëüøåííÿ îáñÿã³â âèðîáíèöòâà á³îïàëèâà 
ïîòð³áíî ñòâîðþâàòè ³ âïðîâàäæóâàòè íîâ³ 
ñîðòè ³ç â³äïîâ³äíèì êîìïëåêñîì çàäàíèõ 
îçíàê, ÿê³ ó ïåðøó ÷åðãó õàðàêòåðèçóþòüñÿ 
âèñîêîþ âðîæàéí³ñòþ òà ï³äâèùåíèì óì³ñ-
òîì ³ ÿê³ñòþ êðîõìàëþ [9–14]. 

 ÓÄÊ 631.527:631.1:633.112.9  https://doi.org/10.21498/2518-1017.16.1.2020.201018

Îö³íêà âèõ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó 
òðèòèêàëå îçèìîãî çà îñíîâíèìè îçíàêàìè 
ïðèäàòíîñò³ äî ïåðåðîáêè íà á³îåòàíîë
Î. Ñ. Ëåâ÷åíêî*, Â. Ì. Ñòàðè÷åíêî
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Ìåòà. Ïðîàíàë³çóâàòè êîëåêö³éí³ çðàçêè çà âðîæàéí³ñòþ ³ âì³ñòîì ó çåðí³ á³ëêà ³ êðîõìàëþ, éîãî ãðàíóëîìåòðè÷-
íèì ñêëàäîì òà âèä³ëèòè ö³íí³ äæåðåëà äëÿ ñòâîðåííÿ ñîðò³â, ïðèäàòíèõ äëÿ ïåðåðîáêè íà á³îåòàíîë. Ìåòîäè. Äëÿ 
îö³íþâàííÿ êîëåêö³éíîãî ìàòåð³àëó çàñòîñîâóâàëè ïîëüîâ³, ëàáîðàòîðí³, âèì³ðþâàëüíî-âàãîâ³ òà ìàòåìàòè÷íî-
ñòàòèñòè÷í³ ìåòîäè äîñë³äæåíü. Õ³ì³÷í³ ïîêàçíèêè ÿêîñò³ çåðíà òðèòèêàëå àíàë³çóâàëè ìåòîäîì ³íôðà÷åðâîíî¿ 
ñïåêòðîìåòð³¿ íà ïðèëàä³ Infratec 1241. Ðîçì³ð ãðàíóë êðîõìàëþ âèçíà÷àëè ìåòîäîì ñâ³òëîâî¿ ì³êðîñêîï³¿ ³ç çàñòî-
ñóâàííÿì êîìï’þòåðíî¿ ïðîãðàìè ImageJ. Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåíü çä³éñíþâàëè ç âè-
êîðèñòàííÿì êîìï’þòåðíî¿ ïðîãðàìè Statistica 6. Ðåçóëüòàòè. Íàâåäåíî ðåçóëüòàòè äîñë³äæåíü ç âèâ÷åííÿ êîëåêö³¿ 
òðèòèêàëå îçèìîãî çà îñíîâíèìè îçíàêàìè ïðèäàòíîñò³ äëÿ ïåðåðîáêè íà á³îåòàíîë. Âðîæàéí³ñòü çåðíà ó êîëåêö³éíèõ 
çðàçê³â ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü ñòàíîâèëà â³ä 3,69 äî 5,17 ò/ãà. Âèä³ëåíî êðàù³ çðàçêè – íîìåðè 181, 101, 
185, 219 ³ ñîðò ‘Àðèñòîêðàò’ ³ç âðîæàéí³ñòþ 5,01–5,17 ò/ãà. Çà âèñîêèì óì³ñòîì êðîõìàëþ âèä³ëåíî íîìåðè 123 (69,5%), 
101 (69,8%) òà ñîðòè ‘Ïåòðîë’ (69,0%), ‘Ñîëîäþê’ (70,1%) ³ ‘Ëþáîìèð’ (70,3%). Óñòàíîâëåíî ïîì³ðíó â³ä’ºìíó êîðåëÿö³þ 
âðîæàéíîñò³ ³ç âì³ñòîì á³ëêà (r = -0,37) òà çíà÷íó â³ä’ºìíó – ì³æ óì³ñòîì êðîõìàëþ ³ á³ëêà (r = -0,64). Ïðîàíàë³çîâàíî 
êîëåêö³éí³ çðàçêè òðèòèêàëå îçèìîãî çà ãðàíóëîìåòðè÷íèì ñêëàäîì êðîõìàëþ. Ìàêñèìàëüíèé ðîçì³ð êðîõìàëüíèõ 
ãðàíóë ó êîëåêö³éíèõ çðàçê³â âàð³þâàâ â³ä 19,4 äî 32,7 ìêì, ì³í³ìàëüíèé – â³ä 9,9 äî 15,7 ìêì, à çà ñåðåäí³ì ðîçì³ðîì 
ãðàíóë ä³àïàçîí ì³íëèâîñò³ ñòàíîâèâ 15,4–20,0 ìêì. Âèä³ëåíî ñîðòè ‘ßøà’ ³ ‘Mundo’ çà íàéìåíøèì ñåðåäí³ì ðîçì³ðîì 
ãðàíóë êðîõìàëþ (15,4 ³ 15,6 ìêì) òà âèð³âíÿí³ñòþ ãðàíóëîìåòðè÷íîãî ñêëàäó. Âèñíîâêè. Âèä³ëåíî äæåðåëà ö³ííèõ 
îçíàê çà âèñîêîþ âðîæàéí³ñòþ, âì³ñòîì êðîõìàëþ òà âèð³âíÿíèì ³ äð³áíèì ãðàíóëîìåòðè÷íèì ñêëàäîì. Óñòàíîâëåíî 
ïîì³ðíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ óðîæàéí³ñòþ ³ âì³ñòîì á³ëêà òà çíà÷íèé â³ä’ºìíèé – ì³æ âì³ñòîì êðîõìàëþ ³ á³ëêà.

Êëþ÷îâ³ ñëîâà: âðîæàéí³ñòü; óì³ñò á³ëêà ³ êðîõìàëþ; êîðåëÿö³ÿ; ðîçì³ð êðîõìàëüíèõ ãðàíóë; ×Triticosecale Witt.
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Âàæëèâèì ïîêàçíèêîì ÿêîñò³ º ãðàíóëî-
ìåòðè÷íèé ñêëàä êðîõìàëþ, òîìó ùî â³ä 
öüîãî ïåâíîþ ì³ðîþ çàëåæèòü åôåêòèâí³ñòü 
ïåðåòâîðåííÿ éîãî ó åòàíîë. Â³äîìî, ùî ðîç-
ì³ð ³ ôîðìà êðîõìàëüíèõ ãðàíóë º õàðàêòåð-
íèìè äëÿ ð³çíèõ êóëüòóð ³ íàâ³òü ñîðò³â [15]. 
Çåðíî ñîðò³â òðèòèêàëå ³ç äð³áíèìè ³ âèð³â-
íÿíèìè çà ðîçì³ðàìè êðîõìàëüíèìè ãðàíó-
ëàìè çàâäÿêè á³ëüø³é ïëîù³ ðåàãóâàííÿ ç 
ôåðìåíòàìè â³äð³çíÿºòüñÿ ïðèñêîðåíèì ïðî-
öåñîì çáðîäæåííÿ. Òîìó ïåðñïåêòèâíèì º 
ñòâîðåííÿ íîâèõ ñîðò³â òðèòèêàëå äëÿ ñïèðòî-
äèñòèëÿòíîãî íàïðÿìó âèêîðèñòàííÿ ³ç äð³á-
íèì òà îäíîð³äíèì çà ðîçì³ðîì ãðàíóëîìåò-
ðè÷íèì ñêëàäîì êðîõìàëþ. 

Ìåòà äîñë³äæåíü – îö³íèòè êîëåêö³éíèé 
ìàòåð³àë òðèòèêàëå îçèìîãî çà âðîæàéí³ñòþ, 
âì³ñòîì ó çåðí³ á³ëêà ³ êðîõìàëþ òà éîãî 
ãðàíóëîìåòðè÷íèì ñêëàäîì, âèä³ëèòè ö³íí³ 
äæåðåëà äëÿ ñòâîðåííÿ ñîðò³â, ïðèäàòíèõ 
äëÿ ïåðåðîáêè íà á³îåòàíîë. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæóâàëè êîëåêö³þ òðèòèêàëå îçèìî-

ãî âïðîäîâæ 2017–2019 ðîê³â ó ÍÍÖ «²íñòè-
òóò çåìëåðîáñòâà ÍÀÀÍ». Äîñë³äí³ ä³ëÿíêè 
ðîçì³ùóâàëè íà ïîëÿõ çåðíî-ïðîñàïíî¿ ñ³âîç-
ì³íè, ùî ðîçòàøîâàí³ ó Êèºâî-Ñâÿòîøèí-
ñüêîìó ðàéîí³ Êè¿âñüêî¿ îáëàñò³. ¥ðóíòè ïî-
ë³â â³äíîñÿòüñÿ äî äåðíîâî-ñåðåäíüîîï³äçîëå-
íèõ ñóï³ùàíèõ. Óì³ñò ãóìóñó â îðíîìó øàð³ 
´ðóíòó (0–20 ñì) ñòàíîâèâ äî 1,23% (çà Òþð³-
íèì), ê³ëüê³ñòü ðóõîìèõ ôîðì ôîñôîðó – 9 ìã, 
êàë³þ – 15 ìã (çà Àðåí³óñîì), àçîòó, ùî ëåãêî 
ã³äðîë³çóºòüñÿ – 7,0 ìã íà 100 ã ´ðóíòó (çà 
Êîðíô³ëüäîì). Ðåàêö³ÿ ´ðóíòîâîãî ðîç÷èíó 
ñëàáîêèñëà, ðÍ ñîëüîâî¿ âèòÿæêè – 5,5.

Òåìïåðàòóðà çà âåñíÿíî-ë³òí³é ïåð³îä 2017 
ðîêó ó ö³ëîìó áóëà áëèçüêîþ äî íîðìè, ïðîòå 
ê³ëüê³ñòü îïàä³â áóëà íåäîñòàòíüîþ. Çíà÷åí-
íÿ ã³äðîòåðì³÷íîãî êîåô³ö³ºíòó (ÃÒÊ, çà 
Ã. Ò. Ñåëÿí³íîâèì) çà ïåð³îä âåãåòàö³¿ òðèòè-
êàëå îçèìîãî ó 2016–2017 ðîêàõ áóëî 0,85, ùî 
õàðàêòåðèçóº éîãî, ÿê íåäîñòàòíüî çàáåçïå÷å-
íèé âîëîãîþ. Ó 2018 ðîö³ çà ïåð³îä êâ³òåíü– 
ëèïåíü òåìïåðàòóðà áóëà âèùîþ çà íîðìó. Çà 
çíà÷åííÿì ã³äðîòåðì³÷íîãî êîåô³ö³ºíòó (1,08) 
âåãåòàö³ÿ òðèòèêàëå ó 2017–2018 ðîêàõ ïðî-
õîäèëà â óìîâàõ äîñòàòíüîãî çàáåçïå÷åííÿ 
âîëîãîþ. Çà âåñü âåñíÿíî-ë³òí³é ïåð³îä 2019 
ðîêó òåìïåðàòóðà ïîâ³òðÿ ïåðåâèùóâàëà ñå-
ðåäíüîáàãàòîð³÷íó íîðìó, îñîáëèâî ó ÷åðâí³. 
Ïîãîäí³ óìîâè âåãåòàö³¿ òðèòèêàëå îçèìîãî ó 
2018–2019 ðîêàõ çà çíà÷åííÿì ã³äðîòåðì³÷-
íîãî êîåô³ö³ºíòó,  ÿêèé ñòàíîâèâ 0,6, õàðàê-
òåðèçóâàëèñü ÿê äóæå ïîñóøëèâ³.

Êîëåêö³éíèé ðîçñàäíèê âêëþ÷àâ 160 çðàç-
ê³â òðèòèêàëå îçèìîãî, ùî ïðåäñòàâëåí³ ñîð-

òàìè ³ ñåëåêö³éíèìè ë³í³ÿìè â³ò÷èçíÿíîãî 
òà ³íîçåìíîãî ïîõîäæåííÿ. Çà ðåçóëüòàòàìè 
ïîïåðåäíüîãî êîìïëåêñíîãî îö³íþâàííÿ íèç-
êè ãîñïîäàðñüêî-ö³ííèõ îçíàê äëÿ ïîäàëü-
øîãî ïîãëèáëåíîãî âèâ÷åííÿ áóëî â³ä³áðàíî 
43 çðàçêè, ç ÿêèõ 30 – öå âëàñíèé ñåëåêö³é-
íèé ìàòåð³àë, 13 – ñîðòè ñåëåêö³¿ ÍÍÖ «²í-
ñòèòóò çåìëåðîáñòâà ÍÀÀÍ» (‘Àðèñòîêðàò’, 
‘Âîëåìèð’, ‘Ëþáîìèð’, ‘Ìàºòîê Ïîë³ññÿ’, ‘Ïåò-
ðîë’, ‘Ñîëîäþê’, ‘Êîòèãîðîøêî’, ‘Ôàíàò’, ‘Ïî-
ë³ñüêèé 7’) òà çàêîðäîííî¿ ñåëåêö³¿ (‘ßøà’, 
‘Àëìàç’, ‘Äîêó÷àºâñüêå’ – Ðîñ³ÿ, ‘Mundo’ – 
Ïîëüùà). ßê ñòàíäàðò âèêîðèñòîâóâàëè ñîðò 
‘Ìîëüôàð’ ñåëåêö³¿ ÍÍÖ «²íñòèòóò çåìëåðîá-
ñòâà ÍÀÀÍ», çàíåñåíèé äî Ðåºñòðó ñîðò³â 
ðîñëèí Óêðà¿íè ó 2014 ðîö³. Ïëîùà ïîëüîâî¿ 
ä³ëÿíêè ó êîëåêö³éíîìó ðîçñàäíèêó ñòàíî-
âèëà 5,5 ì2 çà ÷îòèðüîõðàçîâî¿ ïîâòîðíîñò³. 
Ðîçì³ùåííÿ ä³ëÿíîê – ñèñòåìàòè÷íå ç³ çì³-
ùåííÿì, ñòàíäàðò, ñîðò ‘Ìîëüôàð’, âèñ³âàëè 
÷åðåç êîæí³ 10 íîìåð³â.

Äëÿ îö³íþâàííÿ êîëåêö³éíîãî ìàòåð³àëó 
çàñòîñîâóâàëè ïîëüîâ³, ëàáîðàòîðí³, âèì³ðþ-
âàëüíî-âàãîâ³ òà ìàòåìàòè÷íî-ñòàòèñòè÷í³ 
ìåòîäè äîñë³äæåíü. Àíàë³çóâàëè õ³ì³÷í³ ïî-
êàçíèêè ÿêîñò³ çåðíà òðèòèêàëå ó ëàáîðà-
òîðíèõ óìîâàõ ìåòîäîì ³íôðà÷åðâîíî¿ ñïåê-
òðîìåòð³¿ íà ïðèëàä³ Infratec 1241. Äîñë³-
äæóâàëè ãðàíóëîìåòðè÷íó ñòðóêòóðó êðîõ-
ìàëþ ìåòîäîì ñâ³òëîâî¿ ì³êðîñêîï³¿. Ðîçì³ð 
ãðàíóë âèçíà÷àëè çà äîïîìîãîþ êîìï’þòåðíî¿ 
ïðîãðàìè ImageJ. Ñòàòèñòè÷íó îáðîáêó 
îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåíü çä³éñíþ-
âàëè ç âèêîðèñòàííÿì êîìï’þòåðíî¿ ïðîãðà-
ìè Statistica 6. 

Ðåçóëüòàòè äîñë³äæåíü
Çà ðåçóëüòàòàìè îö³íþâàííÿ êîëåêö³éíèõ 

çðàçê³â çà ð³âíåì óðîæàéíîñò³ çåðíà áóëî 
âñòàíîâëåíî, ùî ¿¿ ïîêàçíèêè ó ð³çíèõ çðàç-
ê³â ó ñåðåäíüîìó çà òðè ðîêè äîñë³äæåíü 
ìàëè ìåæ³ ³íäèâ³äóàëüíèõ âàð³þâàíü â³ä 
3,69 äî 5,17 ò/ãà. Ó òàáëèö³ 1 íàâåäåíî ïî-
êàçíèêè 20 êðàùèõ çðàçê³â ³ç ð³âíåì âðî-
æàéíîñò³ â³ä 4,60 ò/ãà, ÿê³ ñóòòºâî ïåðåâè-
ùóâàëè ñîðò-ñòàíäàðò ‘Ìîëüôàð’.

Íàéâèùó âðîæàéí³ñòü îòðèìàëè ó 2017 
ðîö³ ³ç çíà÷åííÿì ó ñåðåäíüîìó ïî âñ³é êîëåê-
ö³¿ 4,97 ò/ãà òà êîëèâàííÿìè â³ä 4,02 (çðàçîê 
215) äî 5,72 ò/ãà (çðàçîê 181). Ñîðò-ñòàíäàðò 
‘Ìîëüôàð’ çà âðîæàéí³ñòþ ïåðåâèùèëè 33 
çðàçêè íà 0,01–0,94 ò/ãà. Ó 2018 ðîö³ âðîæàé-
í³ñòü áóëà íèæ÷îþ é ó ñåðåäíüîìó ñòàíîâèëà 
4,38 ò/ãà ³ç ìàêñèìàëüíèì çíà÷åííÿì 5,23 ò/ãà 
ó íîìåðó 101. Êðàùèìè çà ñòàíäàðò âèÿâèëè-
ñÿ 27 çðàçê³â ³ç ïåðåâèùåííÿì äî 0,61 ò/ãà. 
Íàéíåñïðèÿòëèâ³øèì äëÿ ôîðìóâàííÿ ïðî-
äóêòèâíîñò³ ðîñëèí ³, â³äïîâ³äíî, âðîæàéíîñ-
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ò³ áóâ 2019 ð³ê ³ç æàðêîþ òà ïîñóøëèâîþ ïî-
ãîäîþ ï³ä ÷àñ öâ³ò³ííÿ ³ íàëèâó çåðíà òðèòè-
êàëå îçèìîãî. Òîìó áóëî îòðèìàíî íàéíèæ÷ó 
çà âñ³ ðîêè äîñë³äæåíü óðîæàéí³ñòü, ÿêà ó ñå-
ðåäíüîìó ïî âñ³é êîëåêö³¿ ñòàíîâèëà 4,09 ò/ãà, 
à ó êðàùîãî íîìåðó 181 – 4,98 ò/ãà. Ñîðò-
ñòàíäàðò ïåðåâèùèëè 34 çðàçêè íà 0,05–
1,21 ò/ãà. Çà ðåçóëüòàòàìè îö³íþâàííÿ êîëåê-
ö³¿ òðèòèêàëå îçèìîãî çà âðîæàéí³ñòþ çåðíà 
ÿê êðàù³ âèä³ëåíî çðàçêè 181, 101, 185, 219 ³ 
ñîðò ‘Àðèñòîêðàò’ ³ç ïîêàçíèêàìè ó ñåðåäíüî-
ìó çà òðè ðîêè 5,01–5,17 ò/ãà. Ö³ çðàçêè º 
äæåðåëàìè âèñîêî¿ ïðîäóêòèâíîñò³ ³ ö³ííèì 
âèõ³äíèì ìàòåð³àëîì äëÿ âèêîðèñòàííÿ ó ñå-
ëåêö³éí³é ïðàêòèö³.

Çà ðåçóëüòàòàìè òðüîõð³÷íèõ äîñë³äæåíü ç 
îö³íþâàííÿ êîëåêö³éíèõ çðàçê³â çà âì³ñòîì 
ó çåðí³ êðîõìàëþ âñòàíîâëåíî, ùî éîãî ïî-
êàçíèêè çì³íþâàëèñÿ çà ðîêàìè àíàëîã³÷íî 
âàð³þâàííþ âðîæàéíîñò³. Ó 2017 ðîö³, êîëè 
áóëî îòðèìàíî íàéâèùó âðîæàéí³ñòü çåðíà, 
âì³ñò êðîõìàëþ òàêîæ áóâ íàéâèùèì ³ ñòà-
íîâèâ ó ñåðåäíüîìó ïî âñ³é êîëåêö³¿ 68,7%. 
Ó 2018 ðîö³ ê³ëüê³ñòü êðîõìàëþ ó çåðí³ ñòà-
íîâèëà 67,7%, à ó 2019 – 67,1%. Ïðîòå âðî-
æàéí³ñòü çà ðîêàìè çíèæóâàëàñÿ ñèëüí³øå, 
í³æ âì³ñò êðîõìàëþ. ßêùî âåëè÷èíó âðî-
æàéíîñò³ ³ âì³ñò êðîõìàëþ ó 2017 ðîö³ ó ñå-
ðåäíüîìó ïî êîëåêö³¿ ïðèéíÿòè çà 100%, òî 
ó 2018 ðîö³ âîíè äîð³âíþâàë 88,1% ³ 98,5%, 
à ó 2019 – 82,3% ³ 97,7%, â³äïîâ³äíî. Òàêèì 

÷èíîì ïðîñë³äêîâóºòüñÿ ìåíøèé âïëèâ óìîâ 
ðîêó íà âì³ñò êðîõìàëþ í³æ íà âðîæàéí³ñòü. 

Óñòàíîâëåíî ð³çíó ðåàêö³þ êîëåêö³éíèõ 
çðàçê³â çà ïðîÿâîì âì³ñòó êðîõìàëþ ó çåðí³ 
íà çì³íó óìîâ âèðîùóâàííÿ. Ó òàêèõ ñîðò³â 
ÿê ‘Ïåòðîë’, ‘Àðèñòîêðàò’ ³ íîìåð³â 135, 101 
ïîêàçíèêè ö³º¿ îçíàêè çà ðîêàìè äîñë³äæåíü 
çì³íþâàëèñü íåçíà÷íî (äî 0,4%), à ó íîìåð³â 
181, 191, 53, 223, 185 ö³ çì³íè ñÿãàëè äî 3,5%. 
Çàãàëîì ïî êîëåêö³¿ ó 8-ìè çðàçê³â ð³çíèöÿ 
ì³æ ïîêàçíèêàìè çà ðîêàìè ñòàíîâèëà ìåí-
øå 1,0%, ó 15 íîìåð³â – 2,0–3,5%, à ó âñ³õ 
³íøèõ – 1,0–1,9%.

Ñèëüí³øå, í³æ ï³ä âïëèâîì óìîâ ðîê³â äî-
ñë³äæåíü, ê³ëüê³ñòü êðîõìàëþ ó çåðí³ êîëåê-
ö³éíèõ çðàçê³â êîëèâàëàñü çàëåæíî â³ä ãåíå-
òè÷íîãî ð³çíîìàí³òòÿ êîëåêö³¿ çà ö³ºþ îçíà-
êîþ. Ó ñåðåäíüîìó çà òðè ðîêè ïîêàçíèêè 
âì³ñòó êðîõìàëþ çì³íþâàëèñü ïî âñ³é êîëåê-
ö³¿ â³ä 65,5% ó ñîðòó ‘Êîòèãîðîøêî’ äî 70,3% 
ó ñîðòó ‘Ëþáîìèð’, òîáòî ð³çíèöÿ ì³æ ìàê-
ñèìàëüíèì ³ ì³í³ìàëüíèì çíà÷åííÿì ïîêàç-
íèê³â ñòàíîâèëà 4,8%. Ç óðàõóâàííÿì êîå-
ô³ö³ºíòó âàð³àö³¿ (6,4%) ìîæíà çðîáèòè âè-
ñíîâîê, ùî çàãàëîì ì³íëèâ³ñòü ó êîëåêö³é-
íèõ çðàçê³â çà âì³ñòîì êðîõìàëþ áóëà íåçíà-
÷íîþ. Çà ðåçóëüòàòàìè îö³íþâàííÿ âèä³ëåíî 
íàñòóïí³ çðàçêè ³ç íàéâèùèì óì³ñòîì êðîõ-
ìàëþ: íîìåðè 123 (69,5%), 101 (69,85%) òà 
ñîðòè ‘Ïåòðîë’ (69,0%), ‘Ñîëîäþê’ (70,1%), 
‘Ëþáîìèð’ (70,3%), ÿê³ º ö³ííèìè äæåðåëàìè 

Òàáëèöÿ 1
Îö³íêà êîëåêö³éíèõ çðàçê³â òðèòèêàëå îçèìîãî çà âðîæàéí³ñòþ 
òà âì³ñòîì ó çåðí³ á³ëêà ³ êðîõìàëþ (ñåðåäíº çà 2017–2019 ðð.)

Íàçâà çðàçêà Óðîæàéí³ñòü Óì³ñò 
á³ëêà, %

Êðîõìàëü
ò/ãà + äî St âì³ñò, % âèõ³ä ç 1 ãà, ò + äî St

‘Ìîëüôàð’ – St 4,25 – 11,0 68,2 2,90 –
181 5,17 0,92 10,6 68,5 3,54 0,64
101 5,12 0,87 10,0 69,8 3,57 0,67
185 5,11 0,86 11,9 66,0 3,37 0,47
219 5,09 0,84 11,6 67,2 3,42 0,52
‘Àðèñòîêðàò’ 5,01 0,76 10,0 68,7 3,44 0,54
87 4,97 0,72 10,5 68,6 3,41 0,51
‘Ìàºòîê Ïîë³ññÿ’ 4,85 0,60 10,3 66,8 3,24 0,34
123 4,78 0,53 10,0 69,5 3,32 0,42
‘Ñîëîäþê’ 4,75 0,50 10,9 70,1 3,33 0,42
141 4,74 0,49 11,5 66,9 3,17 0,27
217 4,72 0,47 12,0 67,5 3,19 0,29
‘Ïåòðîë’ 4,72 0,47 9,3 69,0 3,26 0,36
‘Ëþáîìèð’ 4,69 0,44 10,7 70,3 3,30 0,40
213 4,64 0,39 10,7 68,4 3,17 0,27
53 4,64 0,39 11,5 67,3 3,12 0,22
‘Âîëåìèð’ 4,63 0,38 11,0 68,2 3,16 0,26
147 4,62 0,37 11,7 67,9 3,14 0,24
209 4,61 0,36 10,7 68,3 3,15 0,25
205 4,60 0,35 12,2 66,7 3,07 0,17
135 4,60 0,35 11,5 68,0 3,13 0,23

S 0,4 – 1,1 0,7 0,3 –
V, % 8,3 – 1,7 6,4 8,7 –
Í²Ð

0,05
0,32 – – – 0,28 –
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çà ö³ºþ îçíàêîþ òà ìîæóòü áóòè çàëó÷åí³ ÿê 
áàòüê³âñüê³ ôîðìè ó ñõðåùóâàííÿ äëÿ ñòâî-
ðåííÿ íîâèõ ñîðò³â, íàéïðèäàòí³øèõ äëÿ 
âèðîáíèöòâà á³îïàëèâà.

Ãîëîâíà âèìîãà äî ñîðò³â òðèòèêàëå îçèìî-
ãî, ïðèäàòíèõ äëÿ ïåðåðîáêè íà á³îåòàíîë – 
çäàòí³ñòü çàáåçïå÷óâàòè ³ç âðîæàºì çåðíà 
âèñîêèé âèõ³ä êðîõìàëþ ç îäèíèö³ ïëîù³. 
Çàáåçïå÷åííÿ çðîñòàííÿ öüîãî ïîêàçíèêà 
ìîæíà äîñÿãòè ÿê çà ðàõóíîê ï³äâèùåííÿ 
ð³âíÿ âðîæàéíîñò³, òàê ³ âì³ñòó ó çåðí³ êðîõ-
ìàëþ. Íàéêðàùèì ð³øåííÿì º ïîºäíàííÿ 
âèñîêèõ ïîêàçíèê³â öèõ îçíàê â îäíîìó ãåíî-
òèï³. Çà ðåçóëüòàòàìè ïðîâåäåíîãî îö³íþ-
âàííÿ êîëåêö³éíèõ çðàçê³â áóëî çðîáëåíî 
ðîçðàõóíîê òåîðåòè÷íîãî âèõîäó êðîõìàëþ 
ç îäíîãî ãåêòàðà, ÿêèé êîëèâàâñÿ ïî êîëåê-
ö³¿ ó ñåðåäíüîìó çà òðè ðîêè â³ä 2,50 äî 
3,57 ò/ãà. Äâàíàäöÿòü êîëåêö³éíèõ çðàçê³â 
³ç âèõîäîì êðîõìàëþ â³ä 3,19  ò/ãà äîñòîâ³ð-
íî ïåðåâèùóâàëè ñîðò-ñòàíäàðò ‘Ìîëüôàð’ 
íà 0,29–0,67 ò/ãà. Çà ðîêàìè äîñë³äæåíü âè-
õ³ä êðîõìàëþ çì³íþâàâñÿ àíàëîã³÷íî çì³íàì 
ð³âíÿ âðîæàéíîñò³ (ðèñ.). 

Ðèñ. Âðîæàéí³ñòü ³ âèõ³ä êðîõìàëþ ³ç âðîæàºì 
çåðíà êîëåêö³éíèõ çðàçê³â òðèòèêàëå îçèìîãî

Îäèíàäöÿòü çðàçê³â ³ç âñ³º¿ êîëåêö³¿ çàáåç-
ïå÷èëè âèõ³ä êðîõìàëþ ïîíàä 3,24 ò/ãà, à 
êðàù³ ç íèõ (íîìåðè 101, 181, 87, 219 ³ ñîðò 
‘Àðèñòîêðàò’) – 3,41–3,57 ò/ãà. Ï’ÿòü çðàçê³â 
(íîìåðè 101, 123 ³ ñîðòè ‘Àðèñòîêðàò’, ‘Ñî-
ëîäþê’ òà ‘Ïåòðîë’) ³ç ð³âíåì 3,26–3,57 ò/ãà 
õàðàêòåðèçóâàëèñÿ ïîºäíàííÿì ï³äâèùåíèõ 
ïîêàçíèê³â âðîæàéíîñò³ ³ âì³ñòó êðîõìàëþ: 
4,72–5,12 ò/ãà ³ 68,7–71,1%, â³äïîâ³äíî. Çðàç-
êè 181, 185, 219, 87 ³ ñîðò ‘Ìàºòîê Ïîë³ññÿ’ 
³ç ð³âíåì 3,24–3,54 ò/ãà çàáåçïå÷èëè âåëè-
êèé âèõ³ä êðîõìàëþ çàâäÿêè ï³äâèùåíîìó 
ð³âíþ âðîæàéíîñò³ (4,85–5,17 ò/ãà). Âîäíî÷àñ 

îêðåì³ çðàçêè ç âèñîêîþ âðîæàéí³ñòþ, àëå ç³ 
çíèæåíèì óì³ñòîì êðîõìàëþ, ïîêàçàëè çà 
éîãî âèõîäîì íèæ÷èé ð³âåíü, ïîð³âíÿíî ç 
ìåíø âðîæàéíèìè, ïðîòå ³ç ï³äâèùåíèì 
óì³ñòîì êðîõìàëþ ó çðàçêàõ. Íàéíèæ÷³ ïî-
êàçíèêè çà âèõîäîì êðîõìàëþ, íà ð³âí³ 
2,50 ò/ãà, áóëî îòðèìàíî ó çðàçêà 215, ÿêèé 
ìàâ íèçüêó âðîæàéí³ñòü çåðíà ³ çíèæåíèé 
óì³ñò ó íüîìó êðîõìàëþ.

Ó ñåëåêö³¿ áàãàòüîõ êóëüòóð, ó òîìó ÷èñë³ 
³ çåðíîâèõ, âåëèêó óâàãó ïðèä³ëÿþòü ñòâî-
ðåííþ ñîðò³â ³ç ï³äâèùåíèì óì³ñòîì á³ëêà. 
Ïðîòå ñîðòè, ïðèäàòí³ äëÿ ïåðåðîáêè íà á³î-
ïàëèâî, íàâïàêè, ïîâèíí³ õàðàêòåðèçóâàòè-
ñÿ íèçüêèì óì³ñòîì á³ëêà ó çåðí³. Çíà÷åííÿ 
ïîêàçíèê³â óì³ñòó á³ëêà ó êîëåêö³éíèõ çðàç-
ê³â òðèòèêàëå îçèìîãî ó ñåðåäíüîìó çà 2017–
2019 ðîêè ïî âñ³é êîëåêö³¿ ñòàíîâèëî 11,2% 
³ âàð³þâàëî â³ä 9,3% (ñîðò ‘Ïåòðîë’) äî 12,2% 
(íîìåðè 229 ³ 205). Çà ðîêàìè äîñë³äæåíü 
ñïîñòåð³ãàëè çì³íè ïîêàçíèê³â óì³ñòó á³ëêà 
ó çåðí³ êîëåêö³éíèõ çðàçê³â. Íàéíèæ÷èé 
éîãî âì³ñò áóëî çàô³êñîâàíî ó êðàùîìó çà 
óìîâàìè âèðîùóâàííÿ 2017 ðîö³, êîëè ó ñå-
ðåäíüîìó ïî êîëåêö³¿ â³í ñòàíîâèâ 10,3%, à 
ìåæ³ ì³íëèâîñò³ ³íäèâ³äóàëüíèõ çíà÷åíü 
áóëè â³ä 8,6% ó ñîðòó ‘Ïåòðîë’ äî 11,7% ó 
íîìåðó 229. Ó 2018 ðîö³, êîëè â³äáóëîñü çíè-
æåííÿ ð³âíÿ âðîæàéíîñò³ ³ âì³ñòó ó çåðí³ 
êðîõìàëþ ïîð³âíÿíî ³ç ïîïåðåäí³ì ðîêîì, 
óì³ñò á³ëêà íàâïàêè çá³ëüøèâñÿ. Ñåðåäí³é 
éîãî ïîêàçíèê ïî êîëåêö³¿ çá³ëüøèâñÿ íà 
1,3% ³ ñòàíîâèâ 11,6%. Çàãàëîì ïî êîëåêö³¿ 
âì³ñò á³ëêà êîëèâàâñÿ â³ä 9,5% ó ñîðòó ‘Ïåò-
ðîë’ äî 12,6% ó çðàçêà 221. Çà âèçíà÷åííÿ 
ê³ëüêîñò³ á³ëêà ó êîëåêö³éíèõ çðàçê³â ó 2019 
ðîö³ îòðèìàíî íåîäíîçíà÷í³ ðåçóëüòàòè. Ó 
á³ëüøîñò³ çðàçê³â îäíî÷àñíî ³ç ïîäàëüøèì 
çíèæåííÿì âðîæàéíîñò³ çåðíà ñïîñòåð³ãàëè 
çá³ëüøåííÿ âì³ñòó á³ëêà. Ó íîìåð³â 153, 215, 
93, 53 òà ñîðò³â ‘ßøà’, ‘Ìîëüôàð’ ³ ‘Ñîëîäþê’ 
â³í ï³äâèùèâñÿ íà 0,5–1,3%. Ó çðàçê³â 229, 
201, 205, 207 òà ³íøèõ ñóòòºâîãî çá³ëüøåííÿ 
âì³ñòó á³ëêà íå ñïîñòåð³ãàëè (+0,1–0,2%). Çà-
ãàëîì, ïîð³âíÿíî ³ç ìèíóëèì ðîêîì, ó 26 
çðàçê³â êîëåêö³¿ ïîêàçíèêè á³ëêîâîñò³ çðîñ-
ëè, ó 14 – çíèçèëèñü, à ó 3 çðàçê³â – íå çì³-
íèëèñÿ. Âàðòî çàçíà÷èòè, ùî çðîñòàííÿ ñïî-
ñòåð³ãàëîñü çäåá³ëüøîãî ó çðàçê³â, ùî õàðàê-
òåðèçóâàëèñü ï³äâèùåíèì çàãàëüíèì óì³ñ-
òîì á³ëêà, ÿêèé ó ñåðåäíüîìó çà òðè ðîêè 
ñòàíîâèâ â³ä 11,0 äî 12,2%. Çàãàëîì ó 2019 
ðîö³ áóëî âèçíà÷åíî íàéâèùèé çà âñ³ ðîêè 
äîñë³äæåíü óì³ñò á³ëêà, ÿêèé ó ñåðåäíüîìó 
ïî êîëåêö³¿ ñòàíîâèâ 11,8% ³ç ìåæàìè âàð³-
þâàííÿ â³ä ì³í³ìàëüíîãî çíà÷åííÿ ó ñîðòó 
‘Ïåòðîë’ (9,7%) äî ìàêñèìàëüíîãî ó íîìåðà 
53 (12,8%). 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Çà òðüîõð³÷íèìè äàíèìè ç íàéâèùèì óì³ñ-
òîì á³ëêà âèä³ëåíî íîìåðè 229, 205, 207, 217, 
223, 221 ³ ñîðò ‘Mundo’ (12,0–12,2%). Íèçü-
êèé óì³ñò á³ëêà, ó çâ’ÿçêó ³ç â³ä’ºìíîþ êîðå-
ëÿö³ºþ ³ç êðîõìàëåì, º îäíèì ³ç â³äíîñíèõ 
ïîêàçíèê³â ïðèäàòíîñò³ ñîðò³â äëÿ ïåðåðîá-
êè íà á³îåòàíîë. Òîìó çðàçêè 191, 101, 123 òà 
ñîðòè ‘Ïåòðîë’ ³ ‘Àðèñòîêðàò’, ùî õàðàêòåðè-
çóþòüñÿ â³äïîâ³äíèìè íèçüêèìè ïîêàçíèêà-
ìè (äî 10,5%), º ö³ííèì âèõ³äíèì ìàòåð³àëîì 
äëÿ âèêîðèñòàííÿ ó ñåëåêö³éí³é ðîáîò³.

Äëÿ âñòàíîâëåííÿ ñèëè ³ íàïðàâëåíîñò³ 
çâ’ÿçê³â ì³æ òàêèìè âàæëèâèìè îçíàêàìè, 
ÿê âðîæàéí³ñòü çåðíà òà âì³ñò ó íüîìó êðîõ-
ìàëþ ³ á³ëêà áóëî ïðîâåäåíî êîðåëÿö³éíèé 
àíàë³ç. Êîåô³ö³ºíòè êîðåëÿö³¿ ðîçðàõîâàíî 
çà ñåðåäí³ìè çà òðè ðîêè ïîêàçíèêàìè öèõ 
îçíàê. Çà ðåçóëüòàòàìè àíàë³çó âñòàíîâëåíî 
ñëàáêó ïîçèòèâíó êîðåëÿö³þ óðîæàéíîñò³ ³ç 
óì³ñòîì êðîõìàëþ (r = 0,17) òà ïîì³ðíó 
â³ä’ºìíó ³ç óì³ñòîì á³ëêà (r = -0,37), ùî äî-
çâîëÿº ïðîâîäèòè ñåëåêö³þ íà ï³äâèùåííÿ 
âðîæàéíîñò³ çåðíà, íå çíèæóþ÷è ïðè öüîìó 
âì³ñò êðîõìàëþ. Ì³æ óì³ñòîì êðîõìàëþ ³ 
á³ëêà âèÿâëåíî îáåðíåíèé çíà÷íèé çâ’ÿçîê           
(r = -0,64). Êîðåëÿö³éí³ çâ’ÿçêè ì³æ âðîæàé-
í³ñòþ ³ âì³ñòîì á³ëêà òà á³ëêîì ³ êðîõìàëåì 
º ñóòòºâèìè çà 5% ð³âíåì çíà÷óùîñò³, à ì³æ 
âðîæàéí³ñòþ ³ âì³ñòîì êðîõìàëþ çâ’ÿçîê âè-
ÿâèâñÿ íåäîñòîâ³ðíèì ÷åðåç íåäîñòàòíþ ê³ëü-
ê³ñòü ïàð ñïîñòåðåæåíü.

Äëÿ ñîðò³â ñïèðòî-äèñòèëÿòíîãî íàïðÿìó 
âèêîðèñòàííÿ âàæëèâèì º íå ëèøå ê³ëü-
ê³ñòü, àëå é ÿê³ñòü êðîõìàëþ, îäíèì ³ç ïî-
êàçíèê³â ÿêîãî º ðîçì³ð êðîõìàëüíèõ ãðà-
íóë. Ðåçóëüòàòè äîñë³äæåíü áàãàòüîõ ó÷åíèõ 
ïîêàçóþòü, ùî ãðàíóëè êðîõìàëþ ó ñîðò³â 
ð³çíèõ çåðíîâèõ êóëüòóð ð³çíÿòüñÿ çà ñâî¿ìè 
ðîçì³ðàìè [17–20]. Äëÿ ³äåíòèô³êàö³¿ êîëåê-
ö³éíèõ çðàçê³â òðèòèêàëå îçèìîãî çà ðîçì³-
ðîì ãðàíóë êðîõìàëþ áóëî ïðîàíàë³çîâàíî 
éîãî ãðàíóëîìåòðè÷íèé ñêëàä. Ó êîæíîãî 
çðàçêà áóëî âèçíà÷åíî ì³í³ìàëüíèé, ìàêñè-
ìàëüíèé ³ ñåðåäí³é ðîçì³ð êðîõìàëüíèõ ãðà-
íóë. Çà ðåçóëüòàòàìè äîñë³äæåíü âñòàíîâëå-
íî, ùî êðîõìàëüí³ çåðíà ð³çíèõ çðàçê³â ð³ç-
íÿòüñÿ çà ðîçì³ðîì ³, òàêèì ÷èíîì, äîâåäåíî 
ãåíåòè÷íó ð³çíîìàí³òí³ñòü êîëåêö³¿ çà ãðàíó-
ëîìåòðè÷íîþ ñòðóêòóðîþ êðîõìàëþ. Ó ñå-
ðåäíüîìó çà òðè ðîêè ìàêñèìàëüíèé ðîçì³ð 
êðîõìàëüíèõ ãðàíóë ó 43 çðàçê³â òðèòèêàëå 
îçèìîãî âàð³þâàâ â³ä 19,4 äî 32,7 ìêì ³ ñòà-
íîâèâ ó ñåðåäíüîìó ïî êîëåêö³¿ 28,7 ìêì. 
Ì³í³ìàëüíèé ðîçì³ð ãðàíóë êîëèâàâñÿ â³ä 
9,9 äî 15,7 ìêì ³ç ñåðåäí³ì çíà÷åííÿì 
10,7 ìêì. Ñåðåäí³é ðîçì³ð ãðàíóë º íàé-
îá’ºêòèâí³øîþ õàðàêòåðèñòèêîþ ãðàíóëîìå-
òðè÷íîãî ñêëàäó êðîõìàëþ, òîìó ùî ãðàíó-

ëè ìàêñèìàëüíèõ ³ ì³í³ìàëüíèõ ðîçì³ð³â 
ìîæóòü áóòè ïðåäñòàâëåí³ ëèøå ïîîäèíîêè-
ìè åêçåìïëÿðàìè. Çà ñåðåäí³ì ðîçì³ðîì 
êðîõìàëüíèõ çåðåí ä³àïàçîí ì³íëèâîñò³ ñòà-
íîâèâ â³ä 15,4 äî 20,0 ìêì ³ç ñåðåäí³ì çíà-
÷åííÿì 16,9 ìêì. Á³ëüøó ð³çíîìàí³òí³ñòü 
êîëåêö³éíèõ çðàçê³â âñòàíîâëåíî çà ì³í³-
ìàëüíèìè ³ ìàêñèìàëüíèìè ðîçì³ðàìè ãðà-
íóë êðîõìàëþ, êîåô³ö³ºíò âàð³àö³¿ ñòàíîâèâ 
10,2 ³ 10,7%, â³äïîâ³äíî. Ìåíøó ð³çíîìàí³ò-
í³ñòü âèÿâëåíî çà ñåðåäí³ì ðîçì³ðîì ãðàíóë 
³ç çíà÷åííÿì êîåô³ö³ºíòó âàð³àö³¿ 5,4%.

Ó òàáëèö³ 2 íàâåäåíî êîëåêö³éí³ çðàçêè, 
ùî ïðåäñòàâëÿþòü óâåñü ä³àïàçîí ì³íëèâîñò³ 
êîëåêö³¿ çà ñåðåäí³ìè ðîçì³ðàìè ãðàíóë 
êðîõìàëþ. Ñîðòè ‘ßøà’ ³ ‘Mundo’ ìàþòü 
íàéìåíø³ ñåðåäí³ ðîçì³ðè ãðàíóë (ó ñåðåä-
íüîìó çà òðè ðîêè – 15,4 ³ 15,6 ìêì), çðàçêè 
181 ³ 181 ìàþòü ãðàíóëè ðîçì³ðîì 16,5 òà 
16,6 ìêì; çðàçêè ‘Ëþáîìèð’ ³ 219 – 17,5 òà 
17,6 ìêì; çðàçêè ‘Ìàºòîê Ïîë³ññÿ’ ³ 215 – 
18,1 òà 18,5 ìêì; ñîðòè ‘Äîêó÷àºâñüêå’ ³ ‘Àë-
ìàç’ – 19,1 òà 20,0 ìêì.

Òàáëèöÿ 2
Ðîçì³ðè êðîõìàëüíèõ ãðàíóë ó êîëåêö³éíèõ çðàçê³â 

òðèòèêàëå îçèìîãî (ñåðåäíº çà 2017–2019 ðð.)

Ñîðò, ñåëåêö³éíèé íîìåð
Ðîçì³ð ãðàíóë, ìêì

ì³í³ìàëüíèé ìàêñèìàëüíèé ñåðåäí³é

‘Ìîëüôàð’ – St 10,4 25,7 17,1
‘ßøà’ 13,2 19,4 15,4
‘Mundo’ 12,7 19,7 15,6
181 10,6 30,1 16,5
181 10,6 26,5 16,6
‘Ëþáîìèð’ 10,5 27,7 17,5
219 11,0 32,7 17,6
‘Ìàºòîê Ïîë³ññÿ’ 10,3 32,6 18,1
215 10,5 31,9 18,5
‘Äîêó÷àºâñüêå’ 13,6 31,1 19,1
‘Àëìàç’ 15,7 30,3 20,0
Ñåðåäíº ïî êîëåêö³¿ 10,7 28,7 16,9

Lim 9,9–15,7 19,4–32,7 15,4–20,0
S 1,1 2,9 0,9
V, % 10,2 10,7 5,4

Êîëåêö³éí³ çðàçêè ð³çíèëèñü ì³æ ñîáîþ 
íå ëèøå çà ðîçì³ðîì ãðàíóë, àëå é çà âèð³â-
íÿí³ñòþ ãðàíóëîìåòðè÷íîãî ñêëàäó. Ñîðòè 
‘ßøà’ ³ ‘Mundo’ ³ç íàéìåíøèì ñåðåäí³ì ðîç-
ì³ðîì ãðàíóë, â³äð³çíÿëèñü òàêîæ ¿õíüîþ 
îäíîð³äí³ñòþ. Ð³çíèöÿ ó öèõ çðàçê³â ì³æ ì³-
í³ìàëüíèì ³ ìàêñèìàëüíèì çíà÷åííÿì ñòà-
íîâèëà 6,2 ³ 7,1 ìêì, â³äïîâ³äíî. Âñòàíîâëå-
íî, ùî ðîçì³ð ãðàíóë íå çàëåæèòü â³ä âì³ñòó 
ó çåðí³ êðîõìàëþ. Íàïðèêëàä, ó ñîðòó ‘ßøà’ 
âì³ñò êðîõìàëþ ñòàíîâèâ 67,4%, à ó ñîðòó 
‘Mundo’ – 65,7%, ïðîòå ðîçì³ðè ãðàíóë ó íèõ 
áóëè ìàéæå îäíàêîâèìè. Òàêîæ çðàçîê 185 
³ ñîðò ‘Ëþáîìèð’ ³ç âì³ñòîì êðîõìàëþ 66,0 ³ 
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70,3%, â³äïîâ³äíî, õàðàêòåðèçóâàëèñü áëèçü-
êèì çà ðîçì³ðîì ãðàíóëîìåòðè÷íèì ñêëàäîì. 
Òîìó ñåðåä êîëåêö³éíèõ çðàçê³â ç âèñîêèì 
óì³ñòîì êðîõìàëþ íàéö³íí³øèìè º çðàçêè ç 
îäíîð³äíèìè äð³áíèìè ãðàíóëàìè.

Âèñíîâêè 
Âèä³ëåíî çðàçêè 181, 101, 185, 219 ³ ñîðò 

‘Àðèñòîêðàò’ ³ç ð³âíåì âðîæàéíîñò³ çåðíà 
5,01–5,17 ò/ãà, ÿê³ º äæåðåëàìè âèñîêî¿ ïðî-
äóêòèâíîñò³. Çà âèñîêèì óì³ñòîì êðîõìàëþ 
âèä³ëåíî íîìåðè 123 (69,5%), 101 (69,85%) òà 
ñîðòè ‘Ïåòðîë’ (69,0%), ‘Ñîëîäþê’ (70,1%) ³ 
‘Ëþáîìèð’ (70,3%).

Êîëåêö³éí³ çðàçêè 101, 123, ‘Àðèñòîêðàò’, 
‘Ñîëîäþê’, ‘Ïåòðîë’, ùî çàáåçïå÷èëè âèñîêèé 
âèõ³ä êðîõìàëþ ç ãåêòàðà (äî 3,57 ò/ãà) çà-
âäÿêè ïîºäíàííþ ï³äâèùåíèõ ïîêàçíèê³â 
âðîæàéíîñò³ ³ âì³ñòó êðîõìàëþ (4,72–5,12 ò/ãà 
³ 68,7–71,1%, â³äïîâ³äíî), íàéá³ëüøå â³äïî-
â³äàþòü âèìîãàì äî ñîðò³â, ïðèäàòíèõ äëÿ 
ïåðåðîáêè íà á³îåòàíîë. 

Âèÿâëåíî ïîì³ðíó â³ä’ºìíó êîðåëÿö³þ âðî-
æàéíîñò³ ³ç âì³ñòîì á³ëêà (r = -0,37) òà çíà-
÷íó â³ä’ºìíó – ì³æ âì³ñòîì êðîõìàëþ ³ á³ëêà 
(r = -0,64).

Äîâåäåíî ð³çíîìàí³òí³ñòü êîëåêö³éíèõ çðàç-
ê³â çà ðîçì³ðîì êðîõìàëüíèõ ãðàíóë. Çà 
íàéìåíøèì ñåðåäí³ì ðîçì³ðîì ãðàíóë êðîõ-
ìàëþ (15,4 ³ 15,6 ìêì) òà âèð³âíÿí³ñòþ ãðà-
íóëîìåòðè÷íîãî ñêëàäó âèä³ëåíî ñîðòè ‘ßøà’ 
³ ‘Mundo’, ÿê³ º ö³ííèì âèõ³äíèì ìàòåð³àëîì 
äëÿ ñòâîðåííÿ ñîðò³â ñïèðòî-äèñòèëÿòíîãî 
íàïðÿìó âèêîðèñòàííÿ.
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Öåëü. Ïðîàíàëèçèðîâàòü êîëëåêöèîííûå îáðàçöû ïî 
óðîæàéíîñòè è ñîäåðæàíèþ â çåðíå áåëêà è êðàõìàëà, åãî 
ãðàíóëîìåòðè÷åñêîìó ñîñòàâó è âûäåëèòü öåííûå èñòî÷-
íèêè äëÿ ñîçäàíèÿ ñîðòîâ, ïðèãîäíûõ äëÿ ïåðåðàáîòêè íà 
áèîýòàíîë. Ìåòîäû. Äëÿ îöåíêè êîëëåêöèîííîãî ìàòå-
ðèàëà ïðèìåíÿëè ïîëåâûå, ëàáîðàòîðíûå, èçìåðèòåëüíî-
âåñîâûå è ìàòåìàòèêî-ñòàòèñòè÷åñêèå ìåòîäû èññëåäî-
âàíèé. Àíàëèçèðîâàëè õèìè÷åñêèå ïîêàçàòåëè êà÷åñòâà 
çåðíà òðèòèêàëå ìåòîäîì èíôðàêðàñíîé ñïåêòðîìåòðèè 
íà ïðèáîðå Infratec 1241. Ðàçìåð ãðàíóë êðàõìàëà îïðå-
äåëÿëè ìåòîäîì ñâåòîâîé ìèêðîñêîïèè ñ ïðèìåíåíèåì 
êîìïüþòåðíîé ïðîãðàììû ImageJ. Ñòàòèñòè÷åñêóþ îáðà-
áîòêó ïîëó÷åííûõ ðåçóëüòàòîâ èññëåäîâàíèé îñóùåñòâëÿëè 
ñ èñïîëüçîâàíèåì êîìïüþòåðíîé ïðîãðàììû Statistica 6. 
Ðåçóëüòàòû. Ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèé ïî èç-
ó÷åíèþ êîëëåêöèè òðèòèêàëå îçèìîé ïî îñíîâíûì ïðè-
çíàêàì ïðèãîäíîñòè äëÿ ïåðåðàáîòêè íà áèîýòàíîë. Óðî-
æàéíîñòü çåðíà ó êîëëåêöèîííûõ îáðàçöîâ â ñðåäíåì çà 
ãîäû èññëåäîâàíèé ñîñòàâëÿëà îò 3,69 äî 5,17 ò/ãà. Âûäå-
ëåíû ëó÷øèå îáðàçöû – íîìåðà 181, 101, 185, 219 è ñîðò 
’Àðèñòîêðàò’ ñ óðîæàéíîñòüþ 5,01–5,17 ò/ãà. Çà âûñîêèì 
ñîäåðæàíèåì êðàõìàëà âûäåëåíû íîìåðà 123 (69,5%), 

101 (69,8%) è ñîðòà ‘Ïåòðîë’ (69,0%), ‘Ñîëîäþê’ (70,1%) 
è ‘Ëþáîìèð’ (70,3%). Âûÿâëåíà óìåðåííàÿ îòðèöàòåëüíàÿ 
êîððåëÿöèÿ óðîæàéíîñòè ñ ñîäåðæàíèåì áåëêà (r = -0,37) 
è çíà÷èòåëüíàÿ îòðèöàòåëüíàÿ – ìåæäó ñîäåðæàíèåì 
êðàõìàëà è áåëêà (r = -0,64). Ïðîàíàëèçèðîâàíû êîëëåê-
öèîííûå îáðàçöû òðèòèêàëå îçèìîé ïî ãðàíóëîìåòðè÷å-
ñêîìó ñîñòàâó êðàõìàëà. Ìàêñèìàëüíûé ðàçìåð êðàõ-
ìàëüíûõ ãðàíóë ó êîëëåêöèîííûõ îáðàçöîâ âàðüèðîâàë 
îò 19,4 äî 32,7 ìêì, ìèíèìàëüíûé – îò 9,9 äî 15,7 ìêì, à 
ïî ñðåäíåìó ðàçìåðó ãðàíóë äèàïàçîí èçìåí÷èâîñòè ñîñ-
òàâëÿë 15,4–20,0 ìêì. Âûäåëåíû ñîðòà ‘ßøà’ è ‘Mundo’ ñ 
íàèìåíüøèì ñðåäíèì ðàçìåðîì ãðàíóë êðàõìàëà (15,4 è 
15,6 ìêì) è îäíîðîäíûì ãðàíóëîìåòðè÷åñêèì ñîñòàâîì. 
Âûâîäû. Âûäåëåíû èñòî÷íèêè öåííûõ ïðèçíàêîâ âûñî-
êîé óðîæàéíîñòè, ñîäåðæàíèÿ êðàõìàëà è âûðîâíåííîãî 
è ìåëêîãî ãðàíóëîìåòðè÷åñêîãî ñîñòàâà. Âûÿâëåíà óìå-
ðåííàÿ êîððåëÿöèîííàÿ ñâÿçü ìåæäó óðîæàéíîñòüþ è ñî-
äåðæàíèåì áåëêà è çíà÷èòåëüíàÿ îòðèöàòåëüíàÿ – ìåæäó 
ñîäåðæàíèåì êðàõìàëà è áåëêà.

Êëþ÷åâûå ñëîâà: óðîæàéíîñòü; ñîäåðæàíèå áåëêà 
è êðàõìàëà; êîððåëÿöèÿ; ðàçìåð êðàõìàëüíûõ ãðàíóë; 
×Triticosecale Witt.
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Purpose. To analyze collection samples by yield, protein 
and starch content in grain, its granulometric composition 
and highlight valuable sources for creating varieties sui-
table for bioethanol processing. Methods. To assess the 
collection material, field, laboratory, measurement and 
weight, mathematical and statistical research methods 
were used.  The analysis of chemical quality indicators of 
triticale grain was carried out by infrared spectrometry on 
an Infratec 1241 device. The size of starch granules was 
determined by light microscopy and using the ImageJ 
computer program. Statistical processing of the obtained 
research results was carried out with the introduction of 
the computer program Statistica 6. Results. The results of 
studies on the collection of winter triticale by the main 
signs of suitability for bioethanol processing are presented. 
The grain yield in collection samples on average over the 
years of research ranged from 3.69 to 5.17 t/ha. The best 
samples were identified – numbers 181, 101, 185, 219 and 
the variety ’Arystokrat’ with a yield of 5.01–5.17 t/ha. By 
the high starch content numbers 123 (69.5%), 101 (69.8%) 

UDC 631.527: 631.1: 633.112.9
Levchenko, O. S.*, & Staróchenko, V. M. (2020). Evaluation of the source breeding material of winter triticale 

by the main signs of suitability for processing into bioethanol. Plant Varieties Studying and Protection, 16(1), 
32–39. https://doi.org/10.21498/2518-1017.16.1.2020.201018

NSC ‘Institute of Agriculture of NAAS’, 2-B Mashynobudivnykiv St., Chabany, Kyiv-Sviatoshynskyi district, Kyiv region, 08162, Ukraine, 
*e-mail: feniks1213@gmail.com 

and the varieties ‘Petrol’ (69.0%), ‘Solodiuk’ (70.1%) and 
‘Liubomyr’ (70.3%) were selected. A moderate negative cor-
relation was found between yield and protein content (r 
= -0.37) and a significant negative correlation was found 
between starch and protein content (r = -0.64). The analy-
sis of collection samples of winter triticale by granulomet-
ric starch composition was carried out. Maximum size of 
starch granules in the collection samples ranged from 19.4 
to 32.7 µm, the minimum – 9.9 to 15.7 µm, and the variabil-
ity range for the average size of granules was 15.4–20.0 µm. 
Varieties ‘Yasha’ and ‘Mundo’ were distinguished by the smal-
lest average granule size of starch (15.4 and 15.6 µm) 
and uniformity of particle size distribution. Conclusions. 
Sources of valuable traits were identified by high produc-
tivity, starch content and aligned and fine granule size 
distribution. A moderate correlation between productivity 
and protein content and a significant negative correlation 
between starch and protein content was revealed.

Keywords: yield; protein and starch content; correlation; 
size of starch granules; ×Triticosecale Witt.
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Introduction
Nowadays olericulture is aimed at providing 

the population with fresh vegetables. The need 
for them is far from being fully satisfied, there 
is a poor assortment of vegetables both in the 
public and in the individual sector, the seasona-
lity of fresh produce, low productivity and 

 UDC 631.544.7:582.683.211.6

Economic and biological evaluation of Ñhinese cabbage 
[Brassica rapa L. var. pekinensis (Lour.) Kitam.] hybrids 
grown in the Right-Bank Forest Steppe of Ukraine 
Z. I.  Kovtuniuk1*, V. I. Voitovska2, L. I. Storozhyk2
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Purpose. To study the economic and biological characteristics and to reveal the genetic potential of various hybrids 
of Chinese cabbage depending on the climatic zone of cultivation. Methods. In the experiment, hybrids of Chinese 
cabbage ‘Pioner F

1
’ (control), ‘Villi F

1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’, ‘Vitimo F

1
’, ‘Sprinkin F

1
’, ‘Summer Highland F

1
’, ‘Suprin F

1
’, 

and ‘Richi F
1
’ were evaluated. The experiment was laid out in a randomized block design with four replications with a 

single plot area of 21 m2. The container seedlings (40 days old) were planted in the middle of April according to the 
scheme 70 cm by 25 cm. Results. Having been planted at the same time, seed germination over the studied hybrids was 
not simultaneous. The first sprouted seeds (4 days after seeding) belonged to hybrids ‘Villi F

1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’, 

and
 
‘Summer Highland F

1
’. Seeds of the other hybrids started active germination on the 5–6 days after seeding. The 

highest yield of the cabbage heads was obtained from hybrids ‘Villi F
1
’ (31.7 t/ha) and ‘Sprinkin F

1
’ (28.7 t/ha), which 

was 10.0 and 7.0 t/ha more than in the control variant. The yield of ‘Summer Highland F
1
’ was 24.9 t/ha and ‘Suprin F

1
’                                  

24.6 t/ha. Under the conditions of unstable soil moisture, hybrids ‘Villi F
1
’and ‘Sprinkin F

1
’ appeared the most productive 

and ensured yield increase of 10.0 t/ha and 7.0 t/ha, respectively, compared to the control; and crop commercial quality 
was high. The highest percentage of dry matter (DM) content was in ‘Summer Highland F

1
’ (6.2%) followed by ‘Sprinkin F

1
’ 

(5.9%), which was 1.1% and 0.8% more than in the control. There was no significant difference between the values of 
the total sugars content over the variants. They ranged between 1.7 and 2.1%, which was similar to the control values. 
The content of nitrates in the cabbage heads of the studied Chinese cabbage hybrids was within the tolerance limit and 
amounted to 600 mg/kg (raw mass). Conclusions. Phenological observations of plant development and their biometric 
indices, depending on the varietal characteristics, indicate that under the conditions of unstable soil moisture, hybrids 
‘Villi F

1
’ and ‘Sprinkin F

1
’ were more yielding and ensured yield increase of 10.0 t/ha and 7.0 t/ha, respectively, compared 

to the control. The crop commercial quality was high. The long growing season of ‘Richi F
1
’ (93 days) did not affect the 

crop quality and yield and demonstrated the lowest productivity compared to the control and the other experiment 
variants.

Keywords: cabbage head; biometric indicators; phenological observations; nitrate content, yield.

product quality and a low percentage of its sale 
[1]. Chinese cabbage, as an early-ripe crop, is 
becoming more and more popular with consu-
mers every year and, accordingly, its cultiva-
tion areas are increasing. The growing demand 
for chinese cabbage is due to the growing culture 
of its consumption by the population and its 
unique chemical composition. Chinese cabbage 
has a low energy value – 125 kJ/100 g of product, 
and heads rich in sugar – 1.5–3.8%, starch –
up to 0.4%, fiber – up to 0.7–1.2%, calcium – 
0.95%, phosphorus – 1.16%, potassi um – 0.36%, 
and sodium – 0.16% [2]. In a short period,                
the plant forms nutritionally valuable greens.        
100 g of fresh produce contains up to 1 g 
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of protein, 0.3 g of fat, 250 mg of potassium, 
0.9–1.3 mg of iron. The refined taste and aroma 
of its fresh leaves stimulates appetite, increases 
the ability to assimilate [3, 4].

Fifteen years ago in Ukraine Chinese cab-
bage leafy varieties called lettuce, prevailed; 
now head forming varieties of foreign breed-
ing are mainly grown, which brought the cul-
ture of its consumption to the level of white 
cabbage with high productivity and product 
quality [5]. When choosing a variety or hybrid, 
one should take into account its resistance to 
bolting, a suitable growing period, and head 
weight. A variety as a biological system deter-
mines the degree of use of environmental and 
technogenic resources. Therefore, breeding 
under market conditions should respond spe-
cifically to the needs of the time and be aimed 
at drought tolerance, adaptability, early matu-
rity, quality and a high low-threshold for the 
productivity of vegetable raw materials [6, 7].

Chinese cabbage is a promising early vegeta-
ble crop. In Ukraine, there is a small assort-
ment of domestic varieties and hybrids of Chi-
nese cabbage with a high potential for produc-
tivity of various ripeness groups, indicators of 
the quality of commodity and seed production 
that are resistant to diseases [5, 8]. Therefore, 
an important element of agricultural technolo-
gy for the cultivation of chinese cabbage is the 
selection of modern varieties and hybrids of 
the intensive type, high-yielding, resistant to 
bolting. Their diversity is much less than that 
of white cabbage and they differ mainly in the 
shape and weight of the head. Varieties and 
hybrids with elongated cylindrical heads are 
more popular.

Chinese cabbage is quite demanding on 
growing conditions, especially in greenhouses 
[7]. Market for its products is growing every 
year and is associated with a rich chemical 
composition, medicinal properties and long-
term storage ability [1, 8].

One of the requirements for choosing is bolt-
resistant varieties. Varieties and hybrids are 
divided into two groups according to the timing 
of cultivation, in particular, are recommended 
for spring and autumn cultivation. The size of 
the head of cabbage depends on the biological 
characteristics of the variety or hybrid and the 
density of sowing or seedling planting schemes. 
The mass of the head can vary from 1 to 5 kg 
or more, depending on the growing technology. 
Heads weighing 0.8–1.5 kg are more popular 
among consumers [1, 9, 10]. A characteristic 
feature of most hybrids is the ability of the 
leaves not to lose their dark green color even 
during prolonged storage.

In Ukraine, there is currently a tendency for 
cultivation of hybrids of domestic and foreign 
breeding, which is associated with the growing 
requirements of plant resistance to disease, 
yield and quality of production [2]. 

The purpose of the research is to study the 
economic and biological features and uncover 
the genetic potential of various hybrids of Chi-
nese cabbage, depending on the climatic zone 
of cultivation.

Materials and methods 
The studies were carried out during 2017–

2019 at the experimental field of the Depart-
ment of Vegetable Growing of the Uman NUH 
on black soil podzolic heavy-loam, which was 
marked by a deep occurrence of carbonates 
(115–120 cm) and low content in the arable 
layer of humus (1.92–2.1%). According to the 
problem laboratory of the Uman NUH, the reac-
tion of the soil solution was slightly acidic (pH 
6.25), hydrolytic acidity of 2.46 mg-eq/100 g of 
soil, the content of mobile forms of phosphorus 
280 mg/kg and potassium 278 mg/kg (ac-
cording to Chirikov), nitrogen alkaline-hy-
drolyzed compounds (according to Kornfield)                              
105.7 mg/kg.

In 2017 the weather conditions were slightly 
different from perennial values. The spring 
was long and moderately warm with insuffi-
cient rainfall compared to annual average. Av-
erage air temperatures in March were 5.5 °C 
above the climate normals. Summer of 2017 
was warm (average air temperature for the 
season was 20.9 °C, which is 2.6 °C above the 
climate normals), precipitation was 130.1 mm, 
that is 102.9 mm below the climate normals. 
The average air temperature in June, July and 
August was 20.0; 20.6 and 22.1 °C, what was 
2.4; 1.6 and 3.9 °C above normal for the Right-
Bank Forest Steppe. A feature of that summer 
was the average monthly August temperature, 
what was higher than July one. In 2018, the 
amount of precipitation was 680.6 mm, that is, 
47.6 mm more than the climate normals, and 
the average air temperature by 2.3 °C exceeded 
the traditional long-term average and was              
9.7 °C. The summer season was characterized 
by downpours. Thus, in June their number was 
only 41 mm, which was less by 46 mm of the 
climate normals, and in July and August they 
were by 27.8 and 29.1 mm less than the avera-
ge values. In 2019 weather conditions were 
characterized by uneven rainfall and extreme-
ly high temperatures, especially in July, an 
abnormally hot last decade and extremely hot 
August with an excess of 37 °C. In general, the 
weather conditions during the years of re-
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search were typical of the specified area of   
cultivation.

The object of the study was hybrids of Chi-
nese cabbage of foreign breeding – ‘Pioner F

1
’ 

(control), ‘Vili F
1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’, 

‘Vitimo F
1
’, ‘Sprinkin F

1
’, ‘Summer Highland F

1
’, 

‘Suprin F
1
’, ’Richi F

1
’, listed in the Register of 

plant varieties of Ukraine. All hybrids are suit-
able for cultivation in the Forest-Steppe zone. 
The average mass of the head is from 1.5 to 
2.5 kg, they are characterized by high resist-
ance to disease, bolting and high uniformity. 
The growing season lasts 60–85 days.

The container seedlings (40 days old) were 
planted in the middle of April according to the 
scheme 70 cm by 25 cm, i. e. 57.1 thousand 
plant/ha. The area of   the accounting site was 
21 m2. The experiment was laid out in a rando-
mized block design with four replications. Du-
ring the growing season of plants, their pheno-
logy was monitored, measurements were made, 
and analyzes were performed using conventio-
nal methods [10]. The content of dry soluble 
and insoluble substances, ascorbic acid, and 
nitrates was determined in finished products 
in laboratory conditions [11]. Plants were cared 
for in accordance with the requirements of this 
culture and research questions. They were wa-

tered as needed, hilled up, protected from pests 
and diseases; the soil in the aisles was loosened, 
weeds were removed. Statistical processing of 
the results was performed using computer soft-
ware Excel and Statistica 6.0 [12].

Results and discussion
Monitoring the rate of passage of the main 

phenological phases of Chinese cabbage showed 
that, having been planted within the same 
time frame seed germination was not simultane-
ous. The first sprouted seeds (4 days after seed-
ing) belonged to hybrids ‘Vili F

1
’, ‘Manoko F

1
’, 

‘Orient Star F
1
’ and ‘Summer Highland F

1
’. 

Seeds of the other hybrids started active ger-
mination on the 5–6 days after seeding. Even 
sprouts were in ‘Vili F1’ and ‘Summer High-
land F

1
’ (95% germination). The beginning of 

head formation was observed in the second 
decade of May in all variants. The duration of 
the growing season over the course of research 
was influenced by the sum of effective air tem-
peratures. According to this indicator, most of 
the hybrids were at the control level 61–62 
days from seedlings, unlike ‘Richi F

1
’ hybrid, 

where the phase of head formation occurred on 
average 4 days later during the years of stu-
dies (Table 1).

Table 1
The duration of the interphase periods in hybrids of Chinese cabbage, days

Hybrids Mass sprouts Sprouts – the beginning of head formation Sprouts – technical maturity
‘Pioner F

1
’ – control 5 62 90

‘Vili F
1
’ 4 62 89

‘Manoko F
1
’ 4 62 89

‘Orient Star F
1
’ 4 64 87

‘Vitimo F
1
’ 6 64 92

‘Summer Highland F
1
’ 4 62 89

‘Sprinkin F 
1
‘’ 5 62 87

‘Suprin F
1
’ 6 61 85

‘Richi F
1
’ 5 66 93

‘Sprinkin F
1
’ hybrid (85 days after sprou-

ting) entered the technical maturity stage ear-
ly, 5 days faster than the control. The long 
growing season was observed in the ‘Richi F

1
’ 

hybrid – 93 days. The duration of the growing 
season in other variants was at the level of 
control.

In the phase of the beginning of head forma-
tion, plants of ‘Sprinkin F

1
’ hybrid (16.5 cm) were 

tall at the control level. This indicator was at the 
same level in hybrids ‘Vili F

1
’ and ‘Summer High-

land F
1
’, respectively 15.7 and 15.5 cm. The low-

est plant height was observed in hybrids 
‘Richi F

1
’ (14.5 cm), which is explained by the 

varietal features of plants. In the technical ripe-
ness phase, the plants differed between variants 
on this indicator. Thus, the plant height of ‘Pi-

oner F
1
’ hybrids (control), ‘Vili F

1
’ and ‘Summer 

Highland F
1
’ was almost the same, with a slight 

difference. Hybrid ‘Sprinkin F
1
’ (31.5 cm) had 

the highest growth force, the smallest was in 
‘Richi F

1
’ hybrid (24.0 cm), which is 3.1 cm less 

than in the control. During the growing season 
the number of leaves in the rosette was deter-
mined in dynamics. In the phase of the beginning 
of head formation, more leaves were formed by 
the plants of hybrids ‘Vili F

1
’ and ‘Summer High-

land F
1
’, respectively 13.5 and 13.0 pcs./plant, 

2.6–3.1 more than in the control. The lowest num-
ber of leaves was observed in hybrid ‘Richi F

1
’ –                       

9.1 pcs./plant, less than in the control variant. 
In the phase of technical maturity, the big-

gest leafage of plants was observed in hybrids 
‘Vili F

1
’ and ‘Sprinkin F

1
’; on average over the 
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years of research, the number of leaves was 21.7 
and 21.4 pcs./plant, which was 1.6 and 1.3 pcs. 
more than in the control. Plants of hybrid 
‘Summer Highland F

1
’ in this phase formed the 

smallest number of leaves 18.3 pcs., what was 
1.8 pcs. less than in the control.

Fig. 1. Plants of the hybrid ‘Summer Highland F1’

Qualitative indicators, on average, did not 
vary significantly over the years. In the struc-
ture of the commercial crop of Chinese cab-
bage, the height, weight and diameter of the 
heads were determined (Table 2). Analysis of 
the results showed that on average the highest 
height (14.2 and 15.6 cm) and the head weight 
(2.1 and 1.7 kg) were in hybrids ‘Vili F

1
’ and 

‘Summer Highland F
1
’, respectively by 2.3 and 

3.7 cm and 0.7 and 0.4 kg more than in the 
control, what had a positive effect on the value 
of gross product. ‘Sprinkin F

1
’ hybrid formed 

narrowed heads with a diameter of 11.8 cm, a 
height of 21.9 cm and a mass of 1.3 kg, which 
was almost at the level of the control. In hy-
brids ‘Manoko F

1
’, ‘Orient Star F

1
’, ‘Vitimo F

1
’, 

‘Suprin F
1
’ the weight of the head was 1.9; 2.0; 

2.3 and 2.1 kg respectively. The smallest weight 
was noted in hybrid ‘Richi F

1
’ – 0.95 kg, which 

was 0.45 kg less than in the control variant.
To assess the degree of maturity of the vari-

ety the beginning of production and the value 
of the crop is of great importance. According 
to the results of research, the technical matu-
rity of Chinese cabbage hybrids occurred in 
the first decade of June. The heads were cut 
with a knife at a minimum mass of 250–300 g. 

On average, during the study period, high 
commercial yields of heads were obtained in 
hybrids ‘Vili F

1
’ (31.7 t/ha) and ‘Sprinkin F

1
’ 

(28.7 t/ha), which were 10.0 and 7.0 t/ha more 

than in the control (Table 3, Fig. 2). The yields 
of ‘Summer Highland F

1
’ (24.9) and ‘Suprin F

1
’ 

(24.6 t/ha) hybrids were significantly lower. 
The low yield of marketable products is due to 
the lower resistance of plants to higher tem-
peratures in the late spring, which led to the 
formation of loose and smaller heads. ‘Monoko F

1
’ 

and ‘Vitimo F
1
’ hybrids had almost identical 

yields, which were +1.2 and +1.5 t/ha, respec-
tively.

Fig. 2. Cabbage head of hybrid ‘Sprinkin F1’

Depending on the weather conditions, the yield 
of Chinese cabbage hybrids varied separately by 
year. On average, in the years of research, the 
greatest increase to control was in hybrids 
‘Vili F

1
’ and ‘Sprinkin F

1
’. The control variant 

‘Pioner F
1
’ had the lowest yield – 21.7 t/ha on 

average during the years of research.

Table 2
Quantitative indicators of the chinese cabbage 

harvest structure 

Hybrids Head 
diameter, cm 

Head hight, 
cm

Head 
mass, kg

‘Pioner F
1
’ – control 11.9 26.8 1.4

‘Vili F
1
’ 14.2 20.5 2.1

‘Manoko F
1
’ 12.8 19.8 1.9

‘Orient Star F
1 
’ 13.0 20.4 2.0

‘Vitimo F
1
’ 12.7 22.1 2.3

‘Summer Highland F
1 
’ 15.6 24.7 1.8

‘Sprinkin F 
1
’ 11.8 22.8 1.3

‘Suprin F
1
’ 13.1 21.9 2.1

‘Richi F
1
’ 12.5 17.8 0.95
LSD

0.05
0.3 0.5 0.4
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Table 3
Commodity yield of Chinese cabbage hybrids

Hybrids Commodity yield, t/ha ± to 
control2017 2018 2019 mean

‘Pioner F
1
’ – control 22.0 21.4 21.8 21.7 –

‘Vili F
1
’ 35.2 29.5 30.5 31.7 +10.0

‘Manoko F
1
’ 23.1 22.7 23.0 22.9 +1.2

‘Orient Star F
1 
’ 23.5 24.3 24.6 24.1 +2.4

‘Vitimo F
1
’ 23.4 23.2 23.0 23.2 +1.5

‘Summer Highland F
1 
’ 25.5 24.4 24.8 24.9 +3.2

‘Sprinkin F 
1
’ 30.6 28.3 27.4 28.7 +7.0

‘Suprin F
1
’
 

26.1 24.2 23.7 24.6 +2.9
‘Richi F

1
’ 21.9 21.7 22.3 20.9 +0.2
LSD

0.05
1.4 1.7 1.2 1.5 –

Studies have also shown that Chinese cab-
bage yields differed not only in biometrics but 
also in chemical composition. The obtained 

results indicate that the highest soluble solids 
content was in the heads of ‘Summer High-
land F

1
’ hybrids (6.2%) and ‘Sprinkin F

1
’ 

(5.9%), what was 1.1 and 0.8% more than in 
the control, respectively. There was no sig-
nificant difference in the amount of sugars 
over the variants, this indicator was at the 
level of control (1.7–2.1%). The content of 
ascorbic acid was in the range of 38.6–45.0 mg, 
this indicator was in hybrid ‘Vili F

1
’ – 45.0 mg, 

which is 6.4 mg more than in the control.               
The content of nitrates in the cabbage heads   
of the studied Chinese cabbage hybrids was                                   
within the tolerance limit and amounted to                                 
600 mg/kg (fresh mass) and ranged from                    
350 mg/kg in ‘Summer Highland F

1
’ hybrid 

to 465 mg/kg wet weight in ‘Vili F
1
’ hybrid 

(Table 4).

Table 4
Biochemical composition of Chinese cabbage heads

Hybrids
Content in heads

Sum of sugars, %
soluble dry matter, % ascorbic acid, mg nitrates, mg/kg

‘Pioner F
1
’ – control 5.1 38.6 498 1.7

‘Vili F
1
’ 5.5 45.0 465 2.1

‘Manoko F
1
’ 5.2 41.1 421 1.8

‘Orient Star F
1 
’ 5.2 40.8 453 1.8

‘Vitimo F
1
’ 5.4 41.0 445 1.7

‘Summer Highland F
1 
’ 6.2 41.6 350 2.0

‘Sprinkin F 
1
’ 5.9 42.1 411 1.8

‘Suprin F
1
’
 

5.0 41.4 468 1.9
‘Richi F

1
’ 5.2 40.7 457 1.7

Therefore, under the conditions of unstable 
soil moisture, hybrids ‘Villi F

1
’ and ‘Sprinkin F

1
’ 

appeared the most productive and ensured 
yield increase of 10.0 t/ha and 7.0 t/ha, respec-
tively, compared to the control; and the pro-
duction was of high commercial quality.

Conclusion
Monitoring the rate of passage of the main 

phenological phases of Chinese cabbage showed 
that, having been planted within the same 
time frame seed germination was not simultane-
ous. The first sprouted seeds (4 days after see-
ding) belonged to hybrids ‘Vili F

1
’, ‘Manoko F

1
’, 

‘Orient Star F
1
’ and ‘Summer Highland F

1
’. 

Seeds of the other hybrids started active ger-
mination on the 5–6 days after seeding. 
‘Sprinkin F

1
’ hybrid entered the phase of tech-

nical ripeness earlier (85 days after germina-
tion), which was 5 days faster than in the cont-
rol. A long vegetation period was observed in 
the hybrid ‘Richi F

1
’ – 93 days. The duration 

of the growing season in other hybrids was at 
the control level. 

The biometric indicators of cabbage showed 
that in the phase of the beginning of head for-

mation plants of ‘Sprinkin F
1
’ hybrid (16.5 cm) 

were the highest, at the control level. This in-
dicator was at the same level in ‘Vili F

1
’ and 

‘Summer Highland F
1
’ hybrids, respectively 

15.7 and 15.5 cm. The lowest plant height was 
observed in ‘Richi F

1
’ hybrid (14.5 cm), due to 

varietal characteristics of plants.
In the phase of technical maturity, the big-

gest leafage of plants was observed in hybrids 
‘Vili F

1
’ and ‘Sprinkin F

1
’; on average over the 

years of research, the number of leaves was 21.7 
and 21.4 pcs./plant, which was 1.6 and 1.3 pcs. 
more than in control. Plants of hybrid ‘Sum-
mer Highland F

1
’ in this phase formed the 

smallest number of leaves 18.3 pcs., what was 
1.8 pcs. less than in the control.

The highest commodity crop of heads was 
obtained for the hybrids ‘Vili F

1
’ (31.7 t/ha) 

and Sprinkin F1 (28.7 t/ha), which was 10.0 
and 7.0 t/ha more than in the control. The yields 
of ‘Summer Highland F

1
’ hybrids were signifi-

cantly lower – 24.9 and the ‘Suprin F
1
’ –                   

24.6 t/ha.
The highest soluble solids content was in the 

heads of hybrids ‘Summer Highland F
1
’ (6.2%) 

and ‘Sprinkin F
1
’ (5.9%), which was 1.1 and 
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0.8% more than in the control. By the amount 
of sugars, there was no significant difference 
between the options; this indicator was at the 
control level (1.7–2.1%). The nitrate content in 
the heads of the studied hybrids of Chinese 
cabbage was within the permissible norm and 
amounted to 600 mg/kg of wet weight.
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Öåëü. Èññëåäîâàòü õîçÿéñòâåííî-áèîëîãè÷åñêèå îñî-
áåííîñòè è ðàñêðûòü ãåíåòè÷åñêèé ïîòåíöèàë ðàçëè÷íûõ 
ãèáðèäîâ êàïóñòû ïåêèíñêîé â çàâèñèìîñòè îò êëèìàòè-
÷åñêîé çîíû âûðàùèâàíèÿ. Ìåòîäû. Âàðèàíòàìè îïûòà 
áûëè ãèáðèäû êàïóñòû ïåêèíñêîé ‘Pioner F

1
’ (êîíòðîëü), 

‘Vili F
1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’, ‘Vitimo F

1
’, ‘Sprinkin F

1
’, 

‘Summer Highland F
1
’, ‘Suprin F

1
’, ‘Richi F

1
’. Ïëîùàäü ó÷åò-

íîãî ó÷àñòêà 21 ì2. Îïûò çàêëàäûâàëñÿ â ÷åòûðåõ ïîâòî-
ðåíèÿõ, èññëåäóåìûå âàðèàíòû ðàçìåùàëè ìåòîäîì ðåí-
äîìèçèðîâàííûõ áëîêîâ. Êàññåòíóþ ðàññàäó â âîçðàñòå 
40 ñóòîê âûñàæèâàëè âî âòîðîé äåêàäå àïðåëÿ ïî ñõåìå 
70 × 25 ñì. Ðåçóëüòàòû. Â îäèí ñðîê ïîñåâà ó ãèáðèäîâ 
âñõîäû ïîÿâëÿëèñü íå îäíîâðåìåííî è ïåðâûå îòìå÷åíû 

Ìåòà. Äîñë³äèòè ãîñïîäàðñüêî-á³îëîã³÷í³ îñîáëèâîñò³ 
òà ðîçêðèòè ãåíåòè÷íèé ïîòåíö³àë ð³çíèõ ã³áðèä³â êà-
ïóñòè ïåê³íñüêî¿ çàëåæíî â³ä êë³ìàòè÷íî¿ çîíè âèðîùó-
âàííÿ. Ìåòîäè. Âàð³àíòàìè äîñë³äó áóëè ã³áðèäè êàïóñòè 
ïåê³íñüêî¿ ‘Pioner F

1
’ (êîíòðîëü), ‘Vili F

1
’, ‘Manoko F

1
’, ‘Orient 

Star F
1
’, ‘Vitimo F

1
’, ‘Sprinkin F

1
’, ‘Summer Highland F

1
’, ‘Suprin F

1
’,

‘Richi F
1
’. Ïëîùà îáë³êîâî¿ ä³ëÿíêè 21 ì2. Äîñë³ä çàêëà-

äàâñÿ â ÷îòèðüîõ ïîâòîðåííÿõ, äîñë³äæóâàí³ âàð³àíòè 
ðîçì³ùóâàëè ìåòîäîì ðåíäîì³çîâàíèõ áëîê³â. Êàñåòíó 
ðîçñàäó â³êîì 40 ä³á âèñàäæóâàëè â äðóã³é äåêàä³ êâ³òíÿ 
çà ñõåìîþ 70 × 25 ñì. Ðåçóëüòàòè. Çà îäíîãî ñòðîêó ñ³âáè ó 
ã³áðèä³â ñõîäè ç’ÿâëÿëèñü íåîäíî÷àñíî ³ ïåðø³ â³äì³÷åíî 
ó ã³áðèä³â ‘Vili F

1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’
 
òà ‘Summer 

Highland F
1
’ – íà 4 äîáó ï³ñëÿ ñ³âáè, à ó ðåøòè – ìàñîâ³ ñõîäè 

ñïîñòåð³ãàëè äåùî ï³çí³øå, íà 5–6 äîáó ï³ñëÿ ñ³âáè. Íàéâèùèé 
òîâàðíèé âðîæàé ãîëîâîê îäåðæàëè ó ã³áðèä³â ‘Vili F

1
’ (31,7 ò/

ãà) òà ‘Sprinkin F
1
’ (28,7 ò/ãà), ùî íà 10,0 ³ 7,0 ò/ãà á³ëüøå, í³æ 

ó êîíòðîë³. ²ñòîòíî íèæ÷îþ áóëà âðîæàéí³ñòü ó ã³áðèä³â 
‘Summer Highland F

1
’ – 24,9 ³ ‘Suprin F

1
’ – 24,6 ò/ãà. Â óìîâàõ 

íåñò³éêîãî çâîëîæåííÿ âðîæàéí³øèìè áóëè ã³áðèäè ‘Vili F
1
’
 
òà 

‘Sprinkin F
1
’, ÿê³ çàáåçïå÷èëè ïðèð³ñò óðîæàþ äî êîíòðîëþ 

10,0 ³ 7,0 ò/ãà, à ïðîäóêö³ÿ áóëà âèñîêî¿ òîâàðíî¿ ÿêîñò³. 
Íàéâèùèé â³äñîòîê ñóõèõ ðîç÷èííèõ ðå÷îâèí áóâ ó ãîëîâ-
êàõ ã³áðèä³â ‘Summer Highland F

1
’ (6,2%) ³ ‘Sprinkin F

1
’ (5,9%), 

ùî íà 1,1 ³ 0,8% á³ëüøå çà êîíòðîëü. Çà ñóìîþ öóêð³â íå 
â³äì³÷åíî ³ñòîòíî¿ ð³çíèö³ ì³æ âàð³àíòàìè, äàíèé ïî-
êàçíèê áóâ íà ð³âí³ êîíòðîëþ (1,7–2,1%). Óì³ñò í³òðàò³â 
ó ãîëîâêàõ äîñë³äæóâàíèõ ã³áðèä³â êàïóñòè ïåê³íñüêî¿ 
áóâ ó ìåæàõ äîïóñòèìî¿ íîðìè – 600 ìã/êã ñèðî¿ ìàñè. 
Âèñíîâêè. Ôåíîëîã³÷í³ ñïîñòåðåæåííÿ çà ðîçâèòêîì 
ðîñëèí òà ¿õí³ á³îìåòðè÷í³ ïîêàçíèêè çàëåæíî â³ä ñî-
ðòîâèõ îñîáëèâîñòåé âêàçóþòü, ùî â óìîâàõ íåñò³éêîãî çâî-
ëîæåííÿ âðîæàéí³øèìè áóëè ã³áðèäè ‘Vili F

1
’
 
òà ‘Sprinkin F

1
’, 

ÿê³ çàáåçïå÷èëè ïðèð³ñò óðîæàþ äî êîíòðîëþ 10,0 
³ 7,0 ò/ãà, à ïðîäóêö³ÿ áóëà âèñîêî¿ òîâàðíî¿ ÿêîñò³. 
Òðèâàëèé ïåð³îä âåãåòàö³¿ ó ã³áðèäó ‘Richi F

1
’
 
– 93 

äîáè, íå âïëèíóâ íà ÿê³ñòü ³ âðîæàéí³ñòü òà çàáåç-
ïå÷èâ íàéíèæ÷³ ïîêàçíèêè â³äíîñíî êîíòðîëüíîãî ³ 
äîñë³äæóâàíèõ âàð³àíò³â.

Êëþ÷îâ³ ñëîâà: ãîëîâêà; á³îìåòðè÷í³ ïîêàçíèêè; 
ôåíîëîã³÷í³ ñïîñòåðåæåííÿ; âì³ñò í³òðàò³â; óðîæàé-
í³ñòü.
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ó ãèáðèäîâ ‘Vili F
1
’, ‘Manoko F

1
’, ‘Orient Star F

1
’ è ‘Summer 

Highland F
1
’ – íà 4 ñóòêè ïîñëå ïîñåâà, à â îñòàëüíûõ – 

ìàññîâûå âñõîäû íàáëþäàëèñü íåñêîëüêî ïîçæå, íà 5–6 
ñóòêè ïîñëå ïîñåâà. Ñàìûé âûñîêèé òîâàðíûé óðîæàé ãî-
ëîâîê ïîëó÷èëè ó ãèáðèäîâ ‘Vili F

1
’ (31,7 ò/ãà) è ‘Sprinkin F

1
’ 

(28,7 ò/ãà), ÷òî íà 10,0 è 7,0 ò/ãà áîëüøå, ÷åì â êîíòðîëå. 
Ñóùåñòâåííî íèæå áûëà óðîæàéíîñòü ó ãèáðèäîâ ‘Summer 
Highland F

1
’ – 24,9 è ‘Suprin F

1
’ – 24,6 ò/ãà. Â óñëîâèÿõ íå-

óñòîé÷èâîãî óâëàæíåíèÿ áîëåå óðîæàéíûìè áûëè ãèá-
ðèäû ‘Vili F

1
’ è ‘Sprinkin F

1
’, êîòîðûå îáåñïå÷èëè ïðèðîñò 

óðîæàÿ ê êîíòðîëþ 10,0 è 7,0 ò/ãà, à ïðîäóêöèÿ èìåëà âû-
ñîêîå òîâàðíîå êà÷åñòâî. Ñàìûé âûñîêèé ïðîöåíò ñóõèõ 
ðàñòâîðèìûõ âåùåñòâ óñòàíîâëåí â ãîëîâêàõ ãèáðèäîâ 
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‘Summer Highland F
1
’ (6,2%) è ‘Sprinkin F

1
’ (5,9%), ÷òî íà 

1,1 è 0,8% áîëüøå êîíòðîëÿ. Ïî ñóììå ñàõàðîâ íå îòìå-
÷åíî ñóùåñòâåííîé ðàçíèöû ìåæäó âàðèàíòàìè, äàííûé 
ïîêàçàòåëü áûë íà óðîâíå êîíòðîëÿ (1,7–2,1%). Ñîäåðæà-
íèå íèòðàòîâ â ãîëîâêàõ èññëåäóåìûõ ãèáðèäîâ êàïóñòû 
ïåêèíñêîé áûëî â ïðåäåëàõ äîïóñòèìîé íîðìû 600 ìã/êã 
ñûðîé ìàññû. Âûâîäû. Ôåíîëîãè÷åñêèå íàáëþäåíèÿ çà 
ðàçâèòèåì ðàñòåíèé è èõ áèîìåòðè÷åñêèå ïîêàçàòåëè â 
çàâèñèìîñòè îò ñîðòîâûõ îñîáåííîñòåé óêàçûâàþò, ÷òî â 
óñëîâèÿõ íåóñòîé÷èâîãî óâëàæíåíèÿ áîëåå óðîæàéíûìè 

áûëè ãèáðèäû ‘Vili F
1
’ è ‘Sprinkin F

1
’, êîòîðûå îáåñïå÷èëè 

ïðèðîñò óðîæàÿ ê êîíòðîëþ 10,0 è 7,0 ò/ãà, à ïðîäóêöèÿ 
áûëà âûñîêîãî òîâàðíîãî êà÷åñòâà. Äëèòåëüíûé ïåðèîä 
âåãåòàöèè ó ãèáðèäà ‘Richi F

1
’ – 93 ñóòîê íå ïîâëèÿë íà 

êà÷åñòâî è óðîæàéíîñòü êóëüòóðû è îáåñïå÷èë íèçêèå 
ïîêàçàòåëè îòíîñèòåëüíî êîíòðîëüíîãî è èññëåäóåìûõ 
âàðèàíòîâ. 

Êëþ÷åâûå ñëîâà: êà÷àí; áèîìåòðè÷åñêèå ïîêàçàòå-
ëè; ôåíîëîãè÷åñêèå íàáëþäåíèÿ; ñîäåðæàíèå íèòðàòîâ; 
óðîæàéíîñòü.
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Ðîñëèííèöòâî

Âñòóï
Íà ñüîãîäí³ ³ñíóº íîâèé åòàï â ñåëåêö³¿, 

ÿêèé ïîâ’ÿçàíèé ç ö³ëåñïðÿìîâàíèìè ñòóï³í-
÷àñòèìè (ñêëàäíèìè) ñõðåùóâàííÿìè, êîëè 
êðàù³ ñ³ÿíö³ â³ä ïðîñòèõ ñõðåùóâàíü âèêî-
ðèñòîâóþòü â ã³áðèäèçàö³¿ ì³æ ñîáîþ àáî ç 
ñîðòàìè, ïëîäè ÿêèõ ìàþòü âèñîêèé óì³ñò 
á³îõ³ì³÷íèõ ïîêàçíèê³â [6].

Ñó÷àñíèé ðèíîê âèñóâàº ï³äâèùåí³ âèìî-
ãè äî ÿêîñò³ ïðîäóêö³¿ ³, çîêðåìà, ïëîäîâî¿. 
Äî óâàãè ïðèéìàþòü íå ëèøå âèñîê³ òîâàðí³, 
ñìàêîâ³ ³ òåõíîëîã³÷í³ âëàñòèâîñò³, à é óì³ñò 
ó ïëîäàõ ïîæèâíèõ ³ á³îëîã³÷íî àêòèâíèõ ðå-
÷îâèí, ÿê³ áåðóòü àêòèâíó ó÷àñòü â ìåòàáî-

 ÓÄÊ 634.11:543.641  https://doi.org/10.21498/2518-1017.16.1.2020.201340

Õàðàêòåðèñòèêà á³îõ³ì³÷íîãî ñêëàäó ïëîä³â 
íîâèõ ñîðò³â Malus domestica Borkh.
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Ìåòà. Âèçíà÷èòè âì³ñò á³îõ³ì³÷íèõ ñïîëóê ó ïëîäàõ ñîðòî-çðàçê³â M. domestica Borkh., â³ä³áðàòè íàéïåðñïåêòèâí³ø³ 
äëÿ âèêîðèñòàííÿ ó ïîäàëüø³é ñåëåêö³¿ òà ðåêîìåíäóâàòè äëÿ çàñòîñóâàííÿ ó ð³çíèõ íàïðÿìêàõ, âðàõîâóþ÷è êîìïëåêñ 
á³îõ³ì³÷íèõ îçíàê, ñìàêîâ³ ³ òîâàðí³ ÿêîñò³ ïëîä³â. Ìåòîäè. Âèêîðèñòîâóâàëè çàãàëüíîïðèéíÿò³ ìåòîäèêè âèçíà-
÷åííÿ á³îõ³ì³÷íîãî ñêëàäó ïëîä³â: ðîç÷èíí³ ñóõ³ ðå÷îâèíè – çà ÃÎÑÒ 29030-91; çàãàëüí³ öóêðè – çà ÃÎÑÒ 8756-13.87; 
ïîë³ôåíîëüíèé ñêëàä – çà ìåòîäèêîþ Ë. È. Âèãîðîâà (1968); â³òàì³í Ñ – çà ìåòîäèêîþ À. È. Åðìàêîâà òà ³í. (1972); 
òèòðîâàí³ êèñëîòè – çà ÃÎÑÒ 25555.0-82. Ðåçóëüòàòè. Áóëî ïðîàíàë³çîâàíî äåâ’ÿòü ñîðòîçðàçê³â ÿáëóí³ çà á³îõ³ì³÷íèì 
ñêëàäîì ïëîä³â, à ñàìå ñîðò ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ (‘Â. ï.’) òà ñòâîðåí³ íà ¿¿ îñíîâ³ ð³çí³ ã³áðèäè ³ç êîëåêö³¿ â³ää³ëó 
àêë³ìàòèçàö³¿ ïëîäîâèõ ðîñëèí Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó (ÍÁÑ) ³ìåí³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè. Ïëîäè çáèðàëè 
çà ¿õíüî¿ êîìåðö³éíî¿ çð³ëîñò³. Äîáðàí³ ôîðìè º äæåðåëàìè 1–5 âàæëèâèõ á³îõ³ì³÷íèõ îçíàê (âì³ñò ñóõèõ ðå÷îâèí, ãëþ-
êîçè, öóêð³â, àñêîðá³íîâî¿ êèñëîòè, òèòðîâàíî¿ êèñëîòè) ³ ïåðñïåêòèâí³ äëÿ âèêîðèñòàííÿ ó ñåëåêö³¿. Çà âì³ñòîì ñóõî¿ 
ðå÷îâèíè íàéíèæ÷èé ïîêàçíèê áóëî âèÿâëåíî ó ã³áðèäà ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ (16,68%), íàéâèùèé – ó ã³áðèäà ‘Â. ï. 
’ × ‘Ðåíåò îðàíæåâèé Êîêñà’ (22,87%), ïîêàçíèêè âì³ñòó àñêîðá³íîâî¿ êèñëîòè âàð³þâàëè â ìåæàõ 6,0–12,25 ìã%, çàãàëüí³ 
öóêðè – 10,37–18,23, êèñëîòè – 0,74–1,67, â³äïîâ³äíî. Íàéö³êàâ³øèìè äëÿ ³íòðîäóêö³¿ òà ñåëåêö³¿ áóëè ã³áðèäè ³ç íàé-
âèùèì êîìïëåêñîì âì³ñòó á³îõ³ì³÷íèõ ïîêàçíèê³â, à ñàìå: ‘Â. ï. ’ × ‘Ðåíåò îðàíæåâèé Êîêñà’, ‘Â. ï.’ × ‘Ãîëäåí Äåë³øåñ’ òà 
‘Â. ï.’ × ‘Ïàðìåí çèìîâèé çîëîòèé’. Âèñíîâêè. Îõàðàêòåðèçîâàíî âì³ñò á³îõ³ì³÷íîãî ñêëàäó ïëîä³â, ¿õí³ ñìàêîâ³ ³ òîâàðí³ 
ÿêîñò³ ³ ðîçïîä³ëåíî ñîðòîçðàçêè ã³áðèä³â ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ çà íàïðÿìàìè âèêîðèñòàííÿ äëÿ ïîêðàùåííÿ 
ÿêîñò³ æèòòÿ íàñåëåííÿ. Çà á³îõ³ì³÷íèìè ïîêàçíèêàìè ó ðåçóëüòàò³ êëàñòåðíîãî àíàë³çó äîñë³äæåíèõ ã³áðèä³â ÿáëóí³ 
áóëî âèÿâëåíî ù³ëüí³ âçàºìîçâ’ÿçêè, ÿê³ íåîáõ³äí³ ó ìàéáóòíüîìó äëÿ ñåëåêö³¿ ï³ä ÷àñ â³äáîðó áàòüê³âñüêèõ ôîðì íà 
ïîë³ïøåíèé á³îõ³ì³÷íèé ñêëàä ïëîä³â (çîêðåìà, çà âèñîêèì óì³ñòîì ñóõî¿ ðå÷îâèíè âèä³ëåíî ã³áðèäè ‘Â. ï.’ × ‘Ðåíåò 
îðàíæåâèé Êîêñà’, ‘Â. ï.’ × ‘Ãîëäåí Äåë³øåñ’ òà ‘Â. ï.’ × ‘Ïàðìåí çèìîâèé çîëîòèé’; çà âì³ñòîì òèòðîâàíèõ êèñëîò – ã³áðèäè 
‘Â. ï.’ × ‘Ñòàðêðèìñîí’, ‘Â. ï.’ × ‘Ïàðìåí çèìîâèé çîëîòèé’ òà ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’; çà âì³ñòîì äóáèëüíèõ ðå÷îâèí – 
ã³áðèäè ‘Â. ï.’ × ‘Ñëàâà Ïåðåìîæöÿì’ òà ‘Â. ï.’ × ‘Ñòàðêðèìñîí’) òà äëÿ ðîçøèðåííÿ ñîð òèìåíòó ÿáëóíü çà çàïëàíîâàíèìè 
êîìåðö³éíèìè îçíàêàìè. Ñòâîðåí³ ó ÍÁÑ ã³áðèäè ñîðòó ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ ç âèêîðèñòàííÿì ñòàðèõ òà ö³ííèõ 
ñó÷àñíèõ ñîðò³â ÿáëóí³ ñâ³ä÷àòü ïðî ïåðñïåêòèâí³ñòü îòðèìàííÿ âèñîêîâðîæàéíèõ, âåëèêîïë³äíèõ ñîðò³â ç âèñîêèì 
óì³ñòîì á³îëîã³÷íî àêòèâíèõ ðå÷îâèí. 

Êëþ÷îâ³ ñëîâà: Malus; ñîðò ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’; ã³áðèäè; á³îõ³ì³÷íèé ñêëàä ïëîä³â.
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ë³çì³ ëþäñüêîãî îðãàí³çìó [4, 7, 14]. Ó çâ’ÿçêó 
ç öèì âàæëèâî âèä³ëèòè ç ³ñíóþ÷èõ ãåíî-
ôîíä³â ³ ñòâîðèòè íîâ³ ãåíîòèïè ïëîäîâèõ 
ðîñëèí, ùî âèð³çíÿòèìóòüñÿ íå ò³ëüêè âèñî-
êîþ ïðîäóêòèâí³ñòþ, ñò³éê³ñòþ äî õâîðîá, 
ñòðåñîâèõ ÷èííèê³â, à é çàáåçïå÷óâàòèìóòü 
îòðèìàííÿ ÿê³ñíèõ ïëîä³â ç ï³äâèùåíèì 
óì³ñòîì ïðèðîäíèõ àíòèîêñèäàíò³â òà ³íøèõ 
á³îëîã³÷íî àêòèâíèõ ñïîëóê [2, 5].

ßáëóíÿ – ö³ííà õàð÷îâà ðîñëèíà, ÿêó øè-
ðîêî âèêîðèñòîâóþòü â ïðîìèñëîâîìó é àìà-
òîðñüêîìó ñàä³âíèöòâ³, º ÷åòâåðòîþ ïëîäî-
âîþ êóëüòóðîþ çà ñïîæèâàííÿì íàñåëåííÿì 
ï³ñëÿ âñ³õ öèòðóñîâèõ (85 ìëí ò), âèíîãðàäó 
(56 ìëí ò) ³ áàíàí³â (53 ìëí ò). Ñâ³òîâå âè-
ðîáíèöòâî ÿáëóê íà 2016 ð³ê ñòàíîâèëî 
áëèçüêî 49 ìëí ò [11].

²ñòîð³ÿ ñòâîðåííÿ ì³ñöåâèõ ñîðò³â ÿáëóí³ ó 
êîæí³é êðà¿í³ ³ ðåã³îíàõ íàðàõîâóº ñòîë³òòÿ, 
âîíè àäàïòîâàí³ äî óìîâ çðîñòàííÿ, ¿õ çáåð³-
ãàþòü ÿê íàö³îíàëüíå áàãàòñòâî «in garden», 
âîíè ìàþòü âåëèêå çíà÷åííÿ äëÿ âèêîðèñ-
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òàííÿ ó ñåëåêö³¿ ÿê ö³ííèé âèõ³äíèé ìàòåð³-
àë ó ñòâîðåíí³ íîâèõ àäàïòîâàíèõ, âèñîêî-
ÿê³ñíèõ ñîðò³â.

Õ³ì³÷íèé ñêëàä ÿáëóê äóæå ñêëàäíèé. 
Óì³ñò îðãàí³÷íèõ ñïîëóê ó ïëîäàõ çàëåæèòü 
â³ä ñîðòó ÿáëóí³, ¿õíüî¿ ñòèãëîñò³, ô³ç³îëî-
ã³÷íîãî ñòàíó äåðåâà, ́ ðóíòó ³ ïîãîäíèõ óìîâ 
âåãåòàö³éíîãî ïåð³îäó. Êîæåí ñîðò ìàº ñâ³é 
òèïîâèé õ³ì³÷íèé ñêëàä ç ÷èñëåííèõ îðãà-
í³÷íèõ ³ íåîðãàí³÷íèõ ñïîëóê, ìàêðî- ³ ì³êðî-
á³îãåííèõ åëåìåíò³â. Íàéòèïîâ³øèìè á³îõ³-
ì³÷íèìè ñïîëóêàìè ÿáëóê º: çàãàëüí³ öóêðè, 
êèñëîòè, ïåêòèí, äóáèëüí³ ðå÷îâèíè, êðîõ-
ìàëü, öåëþëîçà, â³òàì³íè, ôåðìåíòè ³ ô³òî-
ãîðìîíè, õ³ì³÷í³ åëåìåíòè – àçîò, ôîñôîð, 
êàë³é, êàëüö³é, ñ³ðêà, çàë³çî ³ ìàãí³é [13, 
17, 21].

ßáëóêà º ÷àñòèíîþ âñ³õ õàð÷îâèõ ä³ºò ³ 
¿õíº ë³êóâàëüíå çíà÷åííÿ äîáðå â³äîìå çà 
ð³çíèõ çàõâîðþâàíü (âèâåäåííÿ òîêñèí³â, ñå-
÷îã³ííèé åôåêò ³ ò. ³í.). Óì³ñò öóêðó – âàæ-
ëèâà ÿê³ñíà õàðàêòåðèñòèêà, ÿêà áåçïîñåðåä-
íüî ñïðèéìàºòüñÿ ñïîæèâà÷àìè ñâ³æèõ 
ÿáëóê. Îðãàí³÷í³ êèñëîòè – êîìïîíåíò ïëî-
äîâîãî ñìàêó ³ ðàçîì ç ðîç÷èííèìè öóêðàìè 
³ àðîìàòîì ñïðèÿþòü çàãàëüí³é îðãàíîëåï-
òè÷í³é ÿêîñò³ ñâ³æèõ ÿáëóê. Ìàëèíîâà êèñ-
ëîòà º îðãàí³÷íîþ êèñëîòîþ, ùî ïåðåâàæàº â 
ÿáëóêàõ [10, 20]. ßáëó÷íà êèñëîòà – îñíî-
âíèé êîìïîíåíò ïëîä³â, âîíà äîïîìàãàº ï³ä-
òðèìóâàòè ïå÷³íêó â çäîðîâîìó ñòàí³, ùî 
íåîáõ³äíî äëÿ ïðîöåñó òðàâëåííÿ. Äåÿê³ îð-
ãàí³÷í³ êèñëîòè ñïðèÿþòü çíèæåííþ ïîñò-
ïðàíä³àëüíî¿ ãëþêîçè â êðîâ³, íîðìàë³çóþ÷è 
ð³âåíü ³íñóë³íó. Äîñòóïí³ äàí³ ñòîñóþòüñÿ 
ãë³êåì³÷íèõ âëàñòèâîñòåé ïëîä³â ÿáëóê, ÿê³ 
ñòàíîâëÿòü 30–38 ìã/100 ã, òîáòî ìàþòü 
íèçüêèé ãë³êåì³÷íèé ³íäåêñ [16, 19].

Îñòàíí³ì ÷àñîì ñïîæèâà÷³â á³ëüøå ö³êà-
âèòü óì³ñò êîðèñíèõ äëÿ çäîðîâ’ÿ ñïîëóê ó 
ÿáëóêàõ çàâäÿêè ¿õí³é àíòèîêñèäàíòí³é àê-
òèâíîñò³. Ïëîäè ÿáëóê ³ îñîáëèâî, ¿õíÿ øê³-
ðî÷êà, âîëîä³þòü ïîòóæíîþ àíòèîêñèäàíò-
íîþ àêòèâí³ñòþ ³ âïëèâàþòü íà ïðèãí³÷åííÿ 
òà ðîçâèòîê ðàêîâèõ êë³òèí ïå÷³íêè ³ òîâñòî¿ 
êèøêè [15]. Çà äàíèìè J. Boyer [18] çàãàëüíà 
àíòèîêñèäàíòíà àêòèâí³ñòü ÿáëóê ³ç øê³ðî÷-
êîþ ñòàíîâèëà ïðèáëèçíî 200–300 ìã/100 ã 
ñóõî¿ ðå÷îâèíè, öå îçíà÷àº, ùî àíòèîêñè-
äàíòíà àêòèâí³ñòü 100 ã ÿáëóê (îäíå ÿáëóêî) 
åêâ³âàëåíòíà ïðèáëèçíî 1500 ìã â³òàì³íó C. 
Îäíàê, óì³ñò â³òàì³íó Ñ ó ÿáëóêàõ äóæå 
íèçüêèé – ó 100 ã áëèçüêî 5,7 ìã, òîáòî 0,4% 
â³ä çàãàëüíî¿ àíòèîêñèäàíòíî¿ àêòèâíîñò³. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ñîðòîçðàçêè ÿáëóíü äîñë³äæóâàëè ó 

2018–2019 ðð. â óìîâàõ ïîì³ðíîãî êë³ìàòó 

Ë³ñîñòåïó Óêðà¿íè íà ñèðîâèíí³é áàç³ ÍÁÑ 
³ì. Ì. Ì. Ãðèø êà ÍÀÍ Óêðà¿íè (ÍÁÑ), ñàä 
ðîçòàøîâàíèé ó Ïå÷åðñüêîìó ðàéîí³ ì³ñòà 
Êèºâà.

Äëÿ äîñë³äæåííÿ á³îõ³ì³÷íîãî ñêëàäó ñîð-
òîçðàçê³â êîëåêö³¿ ÍÁÑ áóëî îáðàíî ñîðò 
ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ òà ñòâîðåí³ íà 
¿¿ îñíîâ³ â³ñ³ì ã³áðèä³â. Ñîðò ÿáëóí³ ‘Âèäó-
áèöüêà ïëàêó÷à’ ó 2018 ðîö³ ïåðåäàíî íà 
åêñïåðòèçó äëÿ âíåñåííÿ äî Äåðæàâíîãî ðå-
ºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïîøè-
ðåííÿ â Óêðà¿í³. 

Á³îõ³ì³÷íèé àíàë³ç ïëîä³â áóëî çðîáëåíî ó 
ëèñòîïàä³ 2018–2019 ðð., äëÿ äîñë³äæåííÿ 
â³äáèðàëè ïî 20 ïëîä³â ÿáëóê êîæíîãî ñîðòî-
çðàçêà. Ïëîäè áóëè ç³áðàí³ ³ç ð³çíèõ áîê³â 
êðîíè äåðåâà çà îïòèìàëüíîãî òåðì³íó äî-
çð³âàííÿ, ¿õ çáåð³ãàëè çà òåìïåðàòóðè 1–3 °Ñ 
³ 85% â³äíîñíî¿ âîëîãîñò³.

Âèêîðèñòîâóâàëè çàãàëüíîïðèéíÿò³ ìåòî-
äèêè âèçíà÷åííÿ á³îõ³ì³÷íîãî ñêëàäó ïëîä³â 
(ðîç÷èíí³ ñóõ³ ðå÷îâèíè (ÐÑÐ) – çà ÃÎÑÒ 
29030-91; çàãàëüí³ öóêðè – çà ÃÎÑÒ 8756-
13.87; ïîë³ôåíîëüíèé ñêëàä – çà ìåòîäèêîþ 
Ë. ². Â³ãîðîâà [1]; â³òàì³í Ñ – çà ìåòîäèêîþ 
À. ². ªðìàêîâà [19]; òèòðîâàí³ êèñëîòè – çà 
ÃÎÑÒ 25555.0-82).

Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè çà 
äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ Micro-
soft Excel 10, êëàñòåðíèé àíàë³ç – Statistica 10.

Ðåçóëüòàòè äîñë³äæåíü
Ó êîëåêö³¿ â³ää³ëó àêë³ìàòèçàö³¿ ïëîäîâèõ 

ðîñëèí ÍÁÑ íàðàõîâóþòü áëèçüêî 155 êóëü-
òóðíèõ ñîðò³â ÿáëóíü, ÿê³ âèêîðèñòîâóþòü 
ÿê õàð÷îâ³, à òàêîæ äåêîðàòèâí³ ôîðìè – ã³á-
ðèäè ì³æ ñîðòàìè Malus domestica Borkh.

Îá’ºêòàìè äîñë³äæåííÿ ñëóãóâàëè ñîðò 
ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ (‘Â. ï.’) òà ã³á-
ðèäè, ñòâîðåí³ íà ¿¿ îñíîâ³. Ó çâ’ÿçêó ç òèì, 
ùî öå ñîðòîçðàçêè ñåëåêö³¿ ÍÁÑ, õàðàêòå-
ðèñòèêó á³îõ³ì³÷íîãî ñêëàäó ïëîä³â áóëî çðîá-
ëåíî âïåðøå. 

Ó äðóã³é ïîëîâèí³ ÕÕ ñò. íàóêîâèìè ñï³â-
ðîá³òíèêàìè ÍÁÑ íà òåðèòîð³¿ Âèäóáèöüêî-
ãî Ìèõàéë³âñüêîãî ìîíàñòèðÿ, ðîçòàøîâàíî-
ãî ïîðÿä ³ç ÍÁÑ, áóëî çíàéäåíî ñîðò ÿáëóí³, 
ÿêèé íàçâàëè ‘Âèäóáèöüêà ïëàêó÷à’.

Ñîðò ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ – öå 
ñèíîí³ì ñòàðîäàâíüîãî ñîðòó ‘Åë³çà Ðàòêå’, ³í-
òðîäóêîâàíîãî äî âñåñâ³òíüîâ³äîìîãî ðîçñàä-
íèêà Ë. Ï. Ñèìèðåíêà íàïðèê³íö³ Õ²Õ ñò. 
Áóëî âñòàíîâëåíî, ùî çà ìîðôîëîã³÷íèìè, 
ïîìîëîã³÷íèìè òà ãîñïîäàðñüêèìè îçíàêàìè 
ñîðò ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ º àíàëî-
ãîì ñîðòó ÿáëóí³ ‘Åë³çà Ðàòêå’, ÿêèé áóëî 
âèâåäåíî ñåëåêö³îíåðîì À. Äþðèíãîì íàïðè-
ê³íö³ Õ²Õ ñò. ó ì. Åëüá³íã (Í³ìå÷÷èíà) ³ ïðî-
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äàíî ïåï³í’ºðèñòó Ôðàíöó Ðàòêå (ÿêèé íàç-
âàâ éîãî ‘Åë³çà Ðàòêå’). Ó XIX ñò. ïîøèðèâñÿ 
â ªâðîï³ [9]. 

²ç ðîçñàäíèêà Ë. Ï. Ñèìèðåíêà ‘Åë³çó Ðàòêå’ 
ðîçïîâñþäèëè ³ â Óêðà¿í³ ó ð³çíèõ ðîçñàäíè-
êàõ ³, çîêðåìà, âîíà ïîòðàïèëà äî ìîíàñòèð³â, 
ÿê³ ³íòåíñèâíî çàéìàëèñÿ ñàä³âíèöòâîì. Î÷å-
âèäíî ç ÷àñîì ‘Åë³çó Ðàòêå’ çàãóáèëè, ïðîòå 
çáåðåãëè ó Âèäóáèöüêîìó ìîíàñòèð³, äå ¿¿ é 
áóëî çíàéäåíî ñï³âðîá³òíèêàìè ÍÁÑ. 

Òåðåùåíêî Ò. Ï., Êóçíåöîâ Â. Â. ï³ä êåð³â-
íèöòâîì ². Ì. Øàéòàíà ó 1971 ðîö³ òà óïðî-
äîâæ 5 ðîê³â âèêîðèñòîâóâàëè äëÿ ã³áðèäè-
çàö³¿ ñîðò ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ ç 
ñîðòàìè Ì. domestica äëÿ îòðèìàííÿ ïðî-
äóêòèâíèõ, äåêîðàòèâíèõ, íèçüêîðîñëèõ, 
òðèâàëîêâ³òó÷èõ, ñëàíêèõ ôîðì ÿáëóí³.

Íà ïî÷àòêîâ³é ñòàä³¿ ã³áðèäèçàö³þ ïðîâå-
ëè ³ç 17 êîìá³íàö³ÿìè ñîðòó ‘Âèäóáèöüêà 
ïëàêó÷à’ × Ì. domestica, â ðåçóëüòàò³ ñõðå-
ùóâàííÿ áóëî îäåðæàíî 15 ïëîä³â – 5,6% â³ä 
çàãàëüíî¿ ê³ëüêîñò³, äîñòèãëî ùå ìåíøå – 
3,0%, ç ÿêèõ áóëî îòðèìàíî 65 íàñ³íèí. 
Óïðîäîâæ âñ³õ åòàï³â ã³áðèäèçàö³¿ ³ç ñ³ÿíö³â 
áóëî â³ä³áðàíî 62 ã³áðèäè ð³çíîãî ãåíåòè÷íî-
ãî ïîõîäæåííÿ. Íà ñüîãîäí³ ã³áðèäè âñòóïè-
ëè ó ãåíåðàòèâíó ôàçó ³ íåîáõ³äíî îö³íèòè 
á³îõ³ì³÷íèé ñêëàä ïëîä³â àáè âèÿâèòè íàé-

ö³êàâ³ø³ ç íèõ äëÿ ïîäàëüøîãî âèêîðèñòàí-
íÿ çà ð³çíèìè íàïðÿìêàìè. 

Á³îõ³ì³÷íèé ñêëàä ïëîä³â – äîâîë³ ñòàëà 
ñîðòîâà îçíàêà, ÿêà çì³íþºòüñÿ ëèøå â îêðå-
ìèõ ñîðò³â çà äóæå ð³çêèõ çì³í ìåòåîóìîâ 
âåãåòàö³éíîãî ïåð³îäó.

Ïëîäè ÿáëóíü ç âèñîêèì óì³ñòîì ñóõèõ ðå-
÷îâèí – â³äì³ííà ñèðîâèíà äëÿ âèðîáíèöòâà 
ôðóêòîâèõ ïîðîøê³â, çà âèñîêîãî ¿õíüîãî 
âì³ñòó â³äì³÷åíî âèùèé âèõ³ä ãîòîâî¿ ïðî-
äóêö³¿ ³ ìåíø³ åíåðãåòè÷í³ âèòðàòè íà âè-
äàëåííÿ âîëîãè [4]. Äëÿ âèðîáíèöòâà ñóõîô-
ðóêò³â ó ïëîäàõ ìàº áóòè ï³äâèùåíèé âì³ñò 
(14–16%) ñóõèõ ðîç÷èííèõ ðå÷îâèí, à äó-
áèëüíèõ – ÿêîìîãà ìåíøå, àáè ÿáëóêà íå 
òåìí³ëè íà ðîçð³ç³ [1].

Îäíèì ³ç ãîëîâíèõ á³îõ³ì³÷íèõ åëåìåíò³â 
ó ôîðìóâàíí³ ñìàêó ïëîä³â ÿáëóê ââàæàºòü-
ñÿ òèòðîâàíà êèñëîòí³ñòü [12]. Ñìàê ïëîä³â 
ó ñâ³æîìó âèãëÿä³ âèçíà÷àþòü çà ñï³ââ³äíî-
øåííÿì öóêð³â ³ êèñëîò. Ó ÿáëóê ç îïòè-
ìàëüíî çáàëàíñîâàíèì óì³ñòîì öèõ ðå÷îâèí 
öóêðîâî-êèñëîòíèé ³íäåêñ (ÖÊ²) ñòàíîâèòü 
16–30 [6]. Ñïîæèâà÷³ ìàþòü ð³çí³ óïîäîáàí-
íÿ ùîäî êèñëîòíîñò³ òà öóêðèñòîñò³ ÿáëóê, 
òîìó áàëàíñ ÖÊ² íàðàç³ º âàæëèâèì ïîêàç-
íèêîì äëÿ ñïîæèâàííÿ ÿáëóê ó ñâ³æîìó âèã-
ëÿä³ [11]. 

Ðèñ. 1. Âì³ñò á³îõ³ì³÷íîãî ñêëàäó ó ïëîäàõ ñîðòó ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ òà ã³áðèä³â, ñòâîðåíèõ íà ¿¿ îñíîâ³
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Íàéá³ëüøó ê³ëüê³ñòü ñóõî¿ ðå÷îâèíè âèÿâ-
ëåíî ó ïëîäàõ ã³áðèäó ‘Â. ï.’ × ‘Ðåíåò îðàí-
æåâèé Êîêñà’ (22,87%), ñåðåäí³é óì³ñò ñêëà-
äàâ áëèçüêî 17,82%, à ì³í³ìàëüíèé ¿¿ âì³ñò 
áóëî âèÿâëåíî ó ñîðòó ÿáëóí³ ‘Âèäóáèöüêà 
ïëàêó÷à’ (11,22%) ³ ã³áðèäó ‘Â. ï.’ × ‘Ðåíåò 
Ñèìèðåíêà’ (16,68%). 

Óì³ñò çàãàëüíèõ öóêð³â âàð³þâàâ â³ä 8,35% 
äî 18,23%, âèñîêèé ¿õí³é âì³ñò áóëî âèÿâëå-
íî ó ã³áðèä³â ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ òà 
‘Â. ï.’ × ‘Ïàðìåí çèìîâèé çîëîòèé’ (18,23%) 
(ðèñ. 1).

Ñåðåäí³é óì³ñò ãëþêîçè ó äîñë³äæåíèõ 
îá’ºêò³â ñòàíîâèâ 7,78%, ìàêñèìàëüíèé âè-
ÿâëåíî ó ïëîäàõ ã³áðèäà ‘Â. ï.’ × ‘Ïàðìåí 
çèìîâèé çîëîòèé’ – 10,91%.

Ó íåâåëèêèõ ê³ëüêîñòÿõ àñêîðá³íîâó êèñ-
ëîòó ì³ñòèòü ã³áðèä ‘Â. ï.’ × ‘Ïàðìåí çèìî-
âèé çîëîòèé’ (2,25%), íàéá³ëüøå ¿¿ ó ã³áðèäó 
‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ (12,25%). 

Ìàêñèìàëüíèé óì³ñò êàðîòèíó âèÿâëåíî ó 
ã³áðèäà ‘Â. ï.’ × ‘Ãîëäåí Äåë³øåñ’ – 0,29%, ó 
ã³áðèä³â ‘Â. ï.’ × ‘Äåë³øåñ’, ‘Â. ï.’ × ‘Áàíàí 
çèìîâèé’, ‘Â. ï.’ × ‘Ñòàðêðèìñîí’ êàðîòèí 
â³äñóòí³é.

Ñåðåäí³é óì³ñò òèòðîâàíèõ êèñëîò ó âñ³õ 
ñîðòîçðàçê³â ñêëàâ 1,1% ³ âàð³þâàâ â³ä 0,74 äî 
1,67%. Íàéìåíøå ¿õ (0,74%) – ó ïëîäàõ ã³áðè-
äà ‘Â. ï.’ × ‘Ãîëäåí Äåë³øåñ’. Íàéá³ëüøå –
 ó ã³áðèäà ‘Â. ï.’ × ‘Ñòàðêðèìñîí’ (1,67%).

Äóáèëüí³ ðå÷îâèíè âèÿâëåíî ó íåâåëèê³é 
ê³ëüêîñò³, ¿õíº ñåðåäíº çíà÷åííÿ ñòàíîâèëî 

1,1%. Íàéâèùèé ¿õí³é óì³ñò ó ã³áðèäà ‘Â. ï.’ × 
‘Ñëàâà Ïåðåìîæöÿì’ (0,52%), íàéíèæ÷èé –  
ó ã³áðèäà ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ (0,06%).

Äëÿ àíàë³çó ù³ëüíîñò³ ñïîð³äíåíèõ 
çâ’ÿçê³â çà ñåðåäí³ìè á³îõ³ì³÷íèìè ïîêàç-
íèêàìè ïëîä³â ó ñîðòó ÿáëóí³ ‘Âèäóáèöüêà 
ïëàêó÷à’ òà ñòâîðåíèõ íà ¿¿ îñíîâ³ ã³áðèä³â 
áóëî ïðîâåäåíî êëàñòåðíèé àíàë³ç, ÿêèé âè-
ÿâèâ òðè ÷³òêî âèðàæåí³ êëàñòåðè (ðèñ. 2). 
Íàéíèæ÷³ ïîêàçíèêè á³îõ³ì³÷íîãî ñêëàäó 
ïëîä³â ñîðòó ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ 
ñëóãóâàëè âèîêðåìëåííÿì éîãî ó ñàìîñò³é-
íèé êëàñòåð, à ã³áðèäè óñïàäêóâàëè âèùèé 
óì³ñò á³îõ³ì³÷íèõ ñïîëóê â³ä êóëüòóðíèõ 
ñîðò³â M. domestica. Ã³áðèä ‘Â. ï.’ × ‘Ïàðìåí 
çèìîâèé çîëîòèé’ âèä³ëèëè â îêðåìèé êëàñ-
òåð ÷åðåç íàéâèùèé âì³ñò ãëþêîçè – 10,91%, 
à ã³áðèä ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ – ÷åðåç 
âèñîêèé âì³ñò àñêîðá³íîâî¿ êèñëîòè – 
12,25%. Ã³áðèäè ‘Â. ï.’ × ‘Ðåíåò îðàíæåâèé 
Êîêñà’ òà ‘Â. ï.’ × ‘Ãîëäåí Äåë³øåñ’ îá’ºäíàëè 
â îäèí êëàñòåð ÷åðåç íàéâèùèé óì³ñò ñóõî¿ 
ðå÷îâèíè – 21,55–22,87%. Ã³áðèäè ‘Â. ï.’ × 
‘Äåë³øåñ’ òà ‘Â. ï.’ × ‘Ñëàâà Ïåðåìîæöÿì’ 
òàêîæ îá’ºäíàëè â îäèí êëàñòåð – ó íèõ 
ìàéæå îäíàêîâèé óì³ñò öóêð³â – 12,70–
12,78%.

Îòæå, êëàñòåðíèé àíàë³ç ù³ëüíîñò³ ñïî-
ð³äíåíèõ çâ’ÿçê³â çà á³îõ³ì³÷íèìè ïîêàçíè-
êàìè ïëîä³â ³ç âèñîêèì âì³ñòîì ÁÀÐ ñïðî-
ùóº ï³äá³ð áàòüê³âñüêèõ ïàð äëÿ ìàéáóòíüî-
ãî ñåëåêö³éíîãî ïðîöåñó.

Ðèñ. 2. Êëàñòåðíèé àíàë³ç á³îõ³ì³÷íîãî ñêëàäó ïëîä³â ñîðòó ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ òà ã³áðèä³â, 
ñòâîðåíèõ íà ¿¿ îñíîâ³
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Âèñíîâêè
Âèçíà÷åííÿ á³îõ³ì³÷íîãî ñêëàäó ïëîä³â 

ñîðòó ÿáëóí³ ‘Âèäóáèöüêà ïëàêó÷à’ òà ñòâî-
ðåíèõ íà ¿¿ îñíîâ³ ã³áðèä³â äîçâîëÿº îòðèìà-
òè ó ã³áðèäíîìó ïîòîìñòâ³ ñîðòîçðàçêè ÿáëó-
í³ ³ç ïëîäàìè ç ï³äâèùåíèì óì³ñòîì á³îõ³-
ì³÷íèõ ïîêàçíèê³â íà îñíîâ³ ï³äáîðó áàòü-
ê³âñüêèõ ôîðì. Ìàêñèìàëüíèé óì³ñò ñóõî¿ 
ðå÷îâèíè áóâ ó ïëîäàõ ã³áðèä³â ‘Â. ï.’ × ‘Ðå-
íåò îðàíæåâèé Êîêñà’ (22,87%), ‘Â. ï.’ × ‘Ãîë-
äåí Äåë³øåñ’ (21,55%) òà ‘Â. ï.’ × ‘Ïàðìåí 
çèìîâèé çîëîòèé’ (20,70%). Âîíè íàéêðàùå 
ï³äõîäèëè äëÿ âèðîáíèöòâà ñóõîôðóêò³â. 
Íàéâèùèé óì³ñò òèòðîâàíèõ êèñëîò ñïîñòå-
ð³ãàëè ó ã³áðèä³â ‘Â. ï.’ × ‘Ñòàðêðèìñîí’ 
(1,67%), ‘Â. ï.’ × ‘Ïàðìåí çèìîâèé çîëîòèé’ 
(1,28%) òà ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêà’ ( 1,27%), 
¿õí³ ïëîäè ìàëè âèðàæåíèé ñìàê êèñëèíêè. 
Íàéâèùèé ïîêàçíèê äóáèëüíèõ ðå÷îâèí 
áóëî âèÿâëåíî ó ã³áðèä³â ‘Â. ï.’ × ‘Ñëàâà Ïåðå-
ìîæöÿì’ òà ‘Â. ï.’ × ‘Ñòàðêðèìñîí’ (0,52%) – 
âîíè ìàëè âèðàæåíèé òåðïêèé ñìàê ïëîä³â.

Âèä³ëåí³ çà á³îõ³ì³÷íèì ñêëàäîì ïëîä³â ³ 
êîìïëåêñîì ãîñïîäàðñüêèõ îçíàê ñîðòîçðàç-
êè ã³áðèäíîãî ôîíäó ÿáëóí³ êîëåêö³¿ ÍÁÑ 
ö³íí³ äëÿ ôîðìóâàííÿ òà âäîñêîíàëåííÿ ñîð-
òèìåíòó ÿáëóí³ ³ âèêîðèñòàííÿ ó ñåëåêö³¿ íà 
ïîë³ïøåíèé õ³ì³÷íèé ñêëàä ïëîä³â.
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Öåëü. Îïðåäåëèòü ñîäåðæàíèå áèîõèìè÷åñêèõ ñîåäè-
íåíèé â ïëîäàõ ñîðòîîáðàçöîâ M. domestica Borkh., îòîá-
ðàòü íàèáîëåå ïåðñïåêòèâíûå ñ öåëüþ èñïîëüçîâàíèÿ â 
äàëüíåéøåé ñåëåêöèè è ðåêîìåíäîâàòü äëÿ ïðèìåíåíèÿ 
â ðàçëè÷íûõ íàïðàâëåíèÿõ, ó÷èòûâàÿ áèîõèìè÷åñêèé 
êîìïëåêñ ïðèçíàêîâ, âêóñîâûå è òîâàðíûå êà÷åñòâà ïëî-
äîâ. Ìåòîäû. Èñïîëüçîâàëè îáùåïðèíÿòûå ìåòîäèêè 
îïðåäåëåíèÿ áèîõèìè÷åñêîãî ñîñòàâà ïëîäîâ (ðàñòâî-
ðèìûå ñóõèå âåùåñòâà (ÑÑÐ) – ïî ÃÎÑÒ 29030-91; îáùèå 
ñàõàðà – ïî ÃÎÑÒ 8756-13.87; ïîëèôåíîëüíûé ñîñòàâ – ïî 
ìåòîäèêå Ë. È. Âèãîðîâà (1968), âèòàìèí Ñ – ïî ìåòîäè-
êå À. È. Åðìàêîâà (1972); òèòðîâàííûå êèñëîòû – ïî ÃÎÑÒ 
25555.0-82). Ðåçóëüòàòû. Áûëè ïðîàíàëèçèðîâàíû äå-
âÿòü ñîðòîîáðàçöîâ ÿáëîíè ïî áèîõèìè÷åñêîìó ñîñòàâó 
ïëîäîâ, à èìåííî ñîðò ÿáëîíè ‘Âèäóáèöüêà ïëàêó÷à’ è ñîç-
äàííûå íà åå îñíîâå ðàçëè÷íûå ãèáðèäû èç êîëëåêöèè îò-

äåëà àêêëèìàòèçàöèè ïëîäîâûõ ðàñòåíèé Íàöèîíàëüíîãî 
áîòàíè÷åñêîãî ñàäà (ÍÁÑ) èìåíè Í. Í. Ãðèøêî ÍÀÍ Óêðàè-
íû. Îòáîðíûå ôîðìû ÿâëÿþòñÿ èñòî÷íèêàìè 1–5 âàæíûõ 
áèîõèìè÷åñêèõ ïðèçíàêîâ (ñîäåðæàíèå ñóõèõ âåùåñòâ, 
ãëþêîçû, ñàõàðîâ, àñêîðáèíîâîé êèñëîòû, òèòðóåìîé êèñ-
ëîòû) è ïåðñïåêòèâíûå äëÿ èñïîëüçîâàíèÿ â ñåëåêöèè. Ïî 
ñîäåðæàíèþ ñóõîãî âåùåñòâà ñàìûé íèçêèé ïîêàçàòåëü 
îáíàðóæåí ó ãèáðèäà ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêî’ (16,68%), 
ñàìûé âûñîêèé – ó ãèáðèäà ‘Â. ï.’ × ‘Ðåíåò îðàíæåâûé 
Êîêñà’ (22,87%), ïîêàçàòåëè ñîäåðæàíèÿ àñêîðáèíîâîé 
êèñëîòû âàðüèðîâàëè â ïðåäåëàõ 6,0–12,25 ìã%, îáùèå 
ñàõàðà – 10,37–18,23, êèñëîòû – 0,74–1,67, ñîîòâåòñòâåí-
íî). Íàèáîëüøèé èíòåðåñ äëÿ èíòðîäóêöèè è ñåëåêöèè 
ñîñòàâëÿëè ãèáðèäû ñ âûñîêèì êîìïëåêñîì ñîäåðæàíèÿ 
áèîõèìè÷åñêèõ ïîêàçàòåëåé, à èìåííî: ‘Â. ï.’ × ‘Ðåíåò 
îðàíæåâûé Êîêñà’, ‘Â. ï.’ × ‘Ãîëäåí Äåëèøåñ’ è ‘Â. ï.’ × 
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Ðîñëèííèöòâî

Purpose. To determine the content of biochemical com-
pounds in fruits of M. domestica Borkh. varietal samples, 
select the most promising ones for use in further breeding, 
and recommend for use in various directions, given the bio-
chemical complex of signs, taste and marketability of the 
fruit. Methods. We used generally accepted methods for de-
termining the biochemical composition of fruits (soluble so-
lids (SSR) according to GOST (State Standard System) 29030-91,                  
total sugars according to GOST 8756-13.87; polyphenol com-
position according to the method of L. I. Vigorov (1968), vi-
tamin C according to the method of A I. Ermakov (1972); tit-
rated acids – according to GOST 25555.0-82). Results. Nine 
cultivars of apple trees were analyzed for the biochemical 
composition of fruits, namely the apple tree cultivar ‘Vydu-
bytska Plakucha’ (‘V. p.’) and various hybrids created on its 
basis from the collection of the fruit plant acclimatization 
department of the M. M. Hryshko National Botanical Gar-
dens of National Academy of Sciences of Ukraine. Selected 
forms are sources of 1–5 important biochemical characteris-
tics (solids content, glucose, sugars, ascorbic acid, titratable 
acid) and promising for use in breeding. According to the dry 
matter content – the lowest rate was found in hybrid ‘V. P.’ × 
‘Renet Symyrenko’ (16.68%), the highest in the hybrid – ‘V. P.’ 
× ‘Renet Oranzhevyi Coksa’ (22.87%), rates of ascorbic acid 
content varied within (6.0–12.25 mg%), total sugars (10.37–
18.23), acids (0.74–1,67 respectively). The most interesting 

‘Ïàðìåí çèìíèé çîëîòîé’. Âûâîäû. Îõàðàêòåðèçîâàíû 
ñîäåðæàíèå áèîõèìè÷åñêîãî ñîñòàâà ïëîäîâ, âêóñîâûå è 
òîâàðíûå êà÷åñòâà è ðàñïðåäåëåíû ñîðòîîáðàçöû ãèáðè-
äîâ ÿáëîíè ‘Âèäóáèöüêà ïëàêó÷à’ ïî íàïðàâëåíèÿì èñ-
ïîëüçîâàíèÿ äëÿ óëó÷øåíèÿ êà÷åñòâà æèçíè íàñåëåíèÿ. 
Ïî áèîõèìè÷åñêèì ïîêàçàòåëÿì â ðåçóëüòàòå êëàñòåðíîãî 
àíàëèçà èññëåäîâàííûõ ãèáðèäîâ ÿáëîíè îáíàðóæåíû 
ïëîòíûå âçàèìîñâÿçè òðåõ ãðóïï, íåîáõîäèìûõ â áóäóùåì 
äëÿ ñåëåêöèè ïðè îòáîðå ðîäèòåëüñêèõ ôîðì íà óëó÷øåí-
íûé áèîõèìè÷åñêèé ñîñòàâ ïëîäîâ (â ÷àñòíîñòè, ïî âû-
ñîêîìó ñîäåðæàíèþ ñóõîãî âåùåñòâà âûäåëåíî ãèáðèäû 
‘Â. ï.’ × ‘Ðåíåò îðàíæåâûé Êîêñà’, ‘Â. ï.’ × ‘Ãîëäåí Äåëèøåñ’ 
è ‘Â. ï.’ × ‘Ïàðìåí çèìíèé çîëîòîé’, ïî ñîäåðæàíèþ òèò-

ðóåìûõ êèñëîò – ãèáðèäû ‘Â. ï.’ × ‘Ñòàðêðèìñîí’, ‘Â. ï.’ × 
‘Ïàðìåí çèìíèé çîëîòîé’ è ‘Â. ï.’ × ‘Ðåíåò Ñèìèðåíêî’ ïî 
ñîäåðæàíèþ äóáèëüíûõ âåùåñòâ – ãèáðèäû ‘Â. ï.’ × ‘Ñëàâà 
Ïîáåäèòåëÿì’ è ‘Â. ï.’ × ‘Ñòàðêðèìñîí’) è äëÿ ðàñøèðåíèÿ 
ñîðòèìåíòà ÿáëîíü ïî çàïëàíèðîâàííûì êîììåð÷åñêèì 
ïðèçíàêàì. Ñîçäàííûå â ÍÁÑ ãèáðèäû ñîðòà ÿáëîíè ‘Âè-
äóáèöüêà ïëàêó÷à’ ñ èñïîëüçîâàíèåì ñòàðûõ è öåííûõ 
ñîâðåìåííûõ ñîðòîâ ÿáëîíè ñâèäåòåëüñòâóþò î ïåðñïåê-
òèâíîñòè ïîëó÷åíèÿ âûñîêîóðîæàéíûõ, êðóïíîïëîäíûõ 
ñîðòîâ ñ âûñîêèì ñîäåðæàíèåì áèîëîãè÷åñêè àêòèâíûõ 
âåùåñòâ.

Êëþ÷åâûå ñëîâà: Malus; ñîðò ‘Âèäóáèöüêà ïëàêó÷à’; 
ãèáðèäû; áèîõèìè÷åñêèé ñîñòàâ ïëîäîâ.
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for introduction and breeding are hybrids with a high content 
of biochemical parameters, namely: ‘V. P.’ × ‘Renet Oranzhevyi 
Coksa’, ‘V. P.’ × ‘Golden Delicious’ and ‘V. P.’ × ‘Parmen Zymovyi 
Zolotyi’. Conclusions. The content of the biochemical com-
position of the fruits, taste and marketability were charac-
terized, and varietal samples of hybrids of the apple tree ‘Vy-
dubytska Plakucha’ were distributed in the directions of use 
in order to improve the quality of life of the population. Ac-
cording to the biochemical indicators of the cluster analysis 
of the studied apple hybrids, close relationships were found 
between the three groups necessary in the future for breed-
ing when selecting parental forms for an improved biochemi-
cal composition of the fruit (including hybrids ‘V. P.’ × ‘Renet 
Oranzhevyi Coksa’, ‘V. P.’ × ‘Golden Delicious’ and ‘V. P.’ × ‘Par-
men Zymovyi Zolotyi’, titrated acid hybrids ‘V. P.’ × ‘Starkrim-
son’, ‘V. P.’ × ‘Parmen Zymovyi Zolotyi’ and ‘V. P.’ × ‘Renet 
Symyrenko’, tannins hybrids ‘V. P.’ × ‘Slava Peremozhtsiam’ 
and ‘V. P.’ × ‘Starkrimson’); and to expand the assortment of 
apple trees according to the planned commercial signs. Hy-
brids of the apple-tree cultivar ‘Vydubytska Plakucha’, cre-
ated in the NBG using old and valuable modern apple-tree 
cultivars, indicate the promise of producing high-yielding, 
large-fruited varieties with a high content of biologically 
active substances.

Keywords: Malus; apple tree; cultivar ‘Vydubytska Plaku-
cha’; hybrids; chemical composition of fruits.

Íàä³éøëà / Received  31.01.2020
Ïîãîäæåíî äî äðóêó / Accepted  17.03.2020



55ISSN 2518-1017  Plant Varieties Studying and protection, 2020, Vol. 16, No 1

Plant production

Âñòóï
Ñòð³ìêèé ðîçâèòîê ëþäñòâà âèìàãàº â³ä 

ñ³ëüñüêîãîñïîäàðñüêîãî âèðîáíèöòâà âèðî-
ùóâàííÿ êóëüòóð óí³âåðñàëüíîãî ñïåêòðó 
âèêîðèñòàííÿ äî ÿêèõ â³äíîñÿòü ëüîí îë³é-
íèé. Îñíîâíèì ðåã³îíîì âèðîùóâàííÿ ëüîíó 
îë³éíîãî º Ñòåï, õî÷à ñïîñòåð³ãàþòü òåíäåí-
ö³þ äî çá³ëüøåííÿ ïîñ³âíèõ ïëîù ï³ä êóëü-
òóðîþ â ïîë³ñüê³é ³ ë³ñîñòåïîâ³é çîíàõ [1, 2]. 
Ñîðòàìè ñåëåêö³¿ ²íñòèòóòó îë³éíèõ êóëüòóð 
ÍÀÀÍ Óêðà¿íè çàéíÿòî 72% ïîñ³âíèõ ïëîù 
â Óêðà¿í³ [2].

Âåëèêà êîíòðàñòí³ñòü ïîãîäíèõ óìîâ ó ïå-
ð³îä âåãåòàö³¿ ðîñëèí ëüîíó îë³éíîãî çà ðî-
êàìè âèìàãàº ìàòè ê³ëüêà òèï³â ñîðò³â äëÿ 
çàáåçïå÷åííÿ ñòàá³ëüíîñò³ âðîæà¿â, à ñàìå: 
³íòåíñèâíîãî òèïó – ñîðòè, ÿê³ äîáðå ðåàãó-
þòü íà âîëîãó, äîáðèâà ³ çàñîáè çàõèñòó, äà-
þòü âèñîê³ âðîæà¿ (äëÿ Ïîë³ññÿ é Öåíòðàëü-
íîãî ³ Çàõ³äíîãî Ë³ñîñòåïó); íàï³â³íòåíñèâ-
íîãî òèïó, ÿê³ ïëàñòè÷í³ ³ íå çíèæóþòü óðî-
æàéíîñò³ ó ïîñóøëèâ³ ðîêè ³ ðåêîìåíäîâàí³ 
äëÿ âñ³õ ´ðóíòîâî-êë³ìàòè÷íèõ çîí; åêñòåí-

ñèâíîãî òèïó – âèñîêîïëàñòè÷í³ òà ìåíø çà-
òðàòí³ ñîðòè, ÿê³ á ï³äõîäèëè äëÿ âèðîùó-
âàííÿ ó Ñòåïó [3–6].

Âèâ÷åííÿì ïèòàííÿ ð³çíèõ íîðì âèñ³âó ³ 
ñòðîê³â ñ³âáè çàéìàëèñü ð³çí³ íàóêîâî-äîñ-
ë³äí³ óñòàíîâè [7–11], îäíàê ùîð³÷íå âíåñåí-
íÿ äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, 
ïðèäàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³ (Ðåºñòð 
ñîðò³â ðîñëèí Óêðà¿íè) íîâèõ ñîðò³â ëüîíó 
îë³éíîãî âèìàãàº äîäàòêîâîãî îïðàöþâàííÿ 
öüîãî ïèòàííÿ. 

Íà çð³äæåíèõ ïîñ³âàõ óðîæàéí³ñòü çíèæó-
ºòüñÿ âíàñë³äîê íåðàö³îíàëüíîãî âèêîðèñ-
òàííÿ ïëîù³, çá³ëüøåííÿ çàáóð’ÿíåíîñò³ ïî-
ñ³â³â. Çà íàóêîâî-îá´ðóíòîâàíî¿ íîðìè âèñ³âó 
ôîðìóºòüñÿ íàéâèùà ïðîäóêòèâí³ñòü ðîñëèí, 
ùî îáóìîâëåíî ïîâíîþ ðåàë³çàö³ºþ á³îëîã³÷-
íîãî ïîòåíö³àëó ëüîíó îë³éíîãî [4]. ²ç çàãó-
ùåííÿì ïîñ³â³â ï³äâèùóºòüñÿ íåáåçïåêà âè-
ëÿãàííÿ ðîñëèí òà óðàæåííÿ õâîðîáàìè [1]. 

Äîñë³äæóâàí³ ôàêòîðè, çîêðåìà ñòðîêè 
ñ³âáè ³ íîðìè âèñ³âó, ñóòòºâî âïëèâàþòü íà 
ìîðôîëîã³÷í³ ïîêàçíèêè ðîñëèí ëüîíó îë³é-
íîãî: âèñîòó ðîñëèí, ê³ëüê³ñòü êîðîáî÷îê íà 
ðîñëèí³, ê³ëüê³ñòü íàñ³íèí ó êîðîáî÷ö³, ìàñó 
íàñ³ííÿ ç ðîñëèíè ³ ìàñó 1000 íàñ³íèí [1–6, 
8–11]. Çà äàíèìè óêðà¿íñüêèõ ó÷åíèõ ó çîí³ 
Ï³âäåííîãî Ñòåïó Óêðà¿íè ó ñîðòó ‘Ï³âäåííà 
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Ïîð³âíÿëüíà õàðàêòåðèñòèêà ñîðò³â ëüîíó îë³éíîãî 
çà âèðîùóâàííÿ â óìîâàõ Çàõ³äíîãî Ë³ñîñòåïó Óêðà¿íè
Ï. Ï. Ëÿëü÷óê

Õìåëüíèöüêèé îáëàñíèé äåðæàâíèé öåíòð åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Êàì’ÿíåöüêà, 2, ì. Õìåëüíèöüêèé, 29000, 
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Ìåòà. Âèâ÷èòè âïëèâ ð³çíèõ ñòðîê³â ñ³âáè, íîðì âèñ³âó íàñ³ííÿ íà ìîðôîëîã³÷í³ òà âðîæàéí³ ïàðàìåòðè ñîðò³â 
ëüîíó îë³éíîãî Linum humile Mill. ñåëåêö³¿ ²íñòèòóòó îë³éíèõ êóëüòóð ÍÀÀÍ Óêðà¿íè ‘Îðôåé’, ‘Ñâ³òîç³ð’ ³ ‘Âîäîãðàé’. 
Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè óïðîäîâæ 2018–2019 ðð. ó ô³ë³¿ Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòèçè ñîðò³â ðîñ-
ëèí – Õìåëüíèöüêîìó îáëàñíîìó äåðæàâíîìó öåíòð³ åêñïåðòèçè ñîðò³â ðîñëèí, ñ. Òðåáóõ³âö³ Ëåòè÷³âñüêîãî ðàéîíó 
Õìåëüíèöüêî¿ îáëàñò³. Âèâ÷àëè òàê³ ôàêòîðè: ñòðîê ñ³âáè (15, 20, 25 êâ³òíÿ); íîðìó âèñ³âó íàñ³ííÿ â ìëí øò./ãà (4,0; 6,0; 
8,0); ñîðòè ëüîíó îë³éíîãî ‘Îðôåé’, ‘Ñâ³òëîç³ð’, ‘Âîäîãðàé’. Çàêëàäàííÿ äîñë³ä³â, îö³íþâàííÿ ìàòåð³àëó, àíàë³ç ðîñëèí, 
óðîæàþ òà ÿêîñò³ íàñ³ííÿ çä³éñíþâàëè â³äïîâ³äíî äî Ìåòîäèêè ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñëèí 
ãðóïè òåõí³÷íèõ ³ êîðìîâèõ íà ïðèäàòí³ñòü äî ïîøèðåííÿ â Óêðà¿í³. Ðåçóëüòàòè. Âñòàíîâèëè äîñòîâ³ðíó ð³çíèöþ ì³æ 
âàð³àíòàìè çà íîðìîþ âèñ³âó íàñ³ííÿ ³ ñòðîêàìè ñ³âáè. Ñîðòè ëüîíó îë³éíîãî îö³íèëè çà ìîðôîëîã³÷íèìè ³ âðîæàé-
íèìè ïîêàçíèêàìè çàëåæíî â³ä äîñë³äæóâàíèõ ôàêòîð³â. Âèùó âðîæàéí³ñòü ³ êðàù³ ìîðôîëîã³÷í³ ïîêàçíèêè çà ðîêè 
äîñë³äæåíü ñïîñòåð³ãàëè ó ñîðòó ëüîíó îë³éíîãî ‘Ñâ³òëîç³ð’ çà ñòðîê³â ñ³âáè 20 òà 25 êâ³òíÿ ³ íîðìè âèñ³âó íàñ³ííÿ 6,0 ³ 
8,0 ìëí íàñ³íèí íà ãåêòàð. Ó âñ³õ ñîðò³â êðàùîþ çà óñ³ìà âàð³àíòàìè áóëà íîðìà âèñ³âó íàñ³ííÿ 8,0 ìëí øò./ãà. Á³ëüøó 
ê³ëüê³ñòü êîðîáî÷îê, ê³ëüê³ñòü íàñ³íèí ó êîðîáî÷ö³ ³ ìàñó íàñ³ííÿ ç îäí³º¿ ðîñëèíè ôîðìóâàâ ñîðò ëüîíó îë³éíîãî 
‘Ñâ³òëîç³ð’ ïîð³âíÿíî ³ç ñîðòàìè ‘Îðôåé’ ³ ‘Âîäîãðàé’ çà âèùåçãàäàíèõ ôàêòîð³â. Çà ðàííüîãî ñòðîêó ñ³âáè íåçàëåæíî 
â³ä ñîðòó ³ íîðìè âèñ³âó íàñ³ííÿ ñïîñòåð³ãàëè íàéìåíø³ âåëè÷èíè ìîðôîëîã³÷íèõ ³ âðîæàéíèõ ïîêàçíèê³â ó ðîñëèí 
ëüîíó îë³éíîãî. Âèñíîâêè. Äëÿ ïîâí³øî¿ ðåàë³çàö³¿ ãåíåòè÷íîãî ïîòåíö³àëó ñîðò³â ëüîíó îë³éíîãî çà âðîæàéíèìè ³ 
ìîðôîëîã³÷íèìè ïîêàçíèêàìè â óìîâàõ Ë³ñîñòåïó Çàõ³äíîãî íîðìà âèñ³âó íàñ³ííÿ ïîâèííà áóòè 6,0 ³ 8,0 ìëí øò./ãà çà 
ñòðîê³â ñ³âáè 20 ³ 25 êâ³òíÿ. Âèùîþ âðîæàéí³ñòþ ³ ïîêðàùåíèìè ìîðôîëîã³÷íèìè ïîêàçíèêàìè õàðàêòåðèçóâàâñÿ ñîðò 
ëüîíó ‘Ñâ³òëîç³ð’.

Êëþ÷îâ³ ñëîâà: Linum humile Mill.; íîðìà âèñ³âó; ñòðîê ñ³âáè; ìîðôîëîã³÷í³ ïîêàçíèêè; óðîæàéí³ñòü.
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Ðîñëèííèöòâî

í³÷’ âèùó âðîæàéí³ñòü ñïîñòåð³ãàëè çà ñ³âáè 
ó ïåðøèé ñòðîê (³ç ñ³âáîþ ðàíí³õ ÿðèõ êóëü-
òóð) ³ íîðìè âèñ³âó íàñ³ííÿ 4,5 ìëí øò./ãà. Ó 
ñîðòó ‘Ê³â³êà’ ö³ ïîêàçíèêè áóëè ³íøèìè – 
ñ³âáà ÷åðåç 20 äí³â ï³ñëÿ ñ³âáè ðàíí³õ çåðíî-
âèõ êóëüòóð çà ò³º¿ æ ñàìî¿ íîðìè âèñ³âó, ùî 
ñâ³ä÷èòü ïðî ð³çíó ðåàêö³þ ãåíîòèïó íà 
ñòðîêè ñ³âáè [4].

Á³ëüø³ñòü äîñë³äíèê³â ïîãîäæóþòüñÿ ç 
äóìêîþ, ùî âåëèêèé âïëèâ íà ôîðìóâàííÿ 
âèñîòè ðîñëèí ëüîíó ÷èíÿòü çîâí³øí³ óìîâè, 
ùî ñêëàäàþòüñÿ â ïåð³îä ³íòåíñèâíîãî ðîñòó 
ðîñëèí [2].

Âèâ÷àþ÷è êîëåêö³þ çðàçê³â ëüîíó îë³éíîãî 
â³ò÷èçíÿíî¿ ³ çàðóá³æíî¿ ñåëåêö³¿ â óìîâàõ Ñòå-
ïó Óêðà¿íè Òîâñòàíîâñüêà Ò. Ã. [6] âñòàíîâèëà, 
ùî îñíîâíèìè ìîðôîëîã³÷íèìè ïîêàçíèêàìè, 
ÿê³ ñëàáêî âàð³þþòü çàëåæíî â³ä óìîâ íàâêî-
ëèøíüîãî ñåðåäîâèùà ³ óìîâ âèðîùóâàííÿ º 
ìàñà 1000 íàñ³íèí ³ ê³ëüê³ñòü íàñ³íèí â êîðî-
áî÷ö³. Ïîêàçíèê ê³ëüêîñò³ êîðîáî÷îê íà ðîñ-
ëèí³ âàð³àáåëüí³øèé ³ çíà÷íîþ ì³ðîþ ðåàãóº 
íà ôàêòîðè òåõíîëîã³¿ âèðîùóâàííÿ.

Â³äîìî, ùî ´ðóíòîâî-êë³ìàòè÷í³ óìîâè âè-
ðîùóâàííÿ ìîæóòü çíà÷íî îáìåæóâàòè ðåà-
ë³çàö³þ ïîòåíö³éíèõ ìîæëèâîñòåé ñîðòó. 
Ëüîí íå äóæå âèìîãëèâèé äî òåìïåðàòóðíîãî 
ðåæèìó, ïðîòå âèñîê³ òåìïåðàòóðè ï³ä ÷àñ 
âåãåòàö³¿ ñïðèÿþòü ôîðìóâàííþ á³ëüøî¿ 
ê³ëüêîñò³ êîðîáî÷îê ³, ÿê íàñë³äîê – çíà÷íî¿ 
ìàñè íàñ³ííÿ ç ðîñëèíè â óìîâàõ Ïåðåäêàð-
ïàòòÿ. Âèñîê³ ñåðåäí³ çíà÷åííÿ ìîðôîëîã³÷-
íèõ ïîêàçíèê³â áåçïîñåðåäíüî ïîâ’ÿçàí³ ç 
óðîæàí³ñòþ, ùî ñâ³ä÷èòü ïðî âèñîê³ ïîòåí-
ö³éí³ ìîæëèâîñò³ ñîðò³â. Ââàæàþòü, ùî 
çá³ëüøåííÿ âðîæàéíîñò³ íàñ³ííÿ ìîæëèâå 
ïðè âèêîðèñòàíí³ â³äïîâ³äíî¿ ñåëåêö³éíî¿ 
ñòðàòåã³¿ íà îñíîâ³ â³äáîðó ðîñëèí çà ê³ëüê³ñ-
òþ íàñ³íèí â êîðîáî÷ö³, ê³ëüê³ñòþ êîðîáî-
÷îê íà ðîñëèí³, ìàñîþ 1000 íàñ³íèí ³ ê³ëü-
ê³ñòþ ðîçãàëóæåíü íà ðîñëèí³ [3].

Âïëèâ íà çì³íó ìîðôîëîã³÷íèõ ïàðàìåòð³â 
ëüîíó îë³éíîãî â óìîâàõ Ïåðåäêàðïàòòÿ ïî-
ãîäíî-êë³ìàòè÷íèõ óìîâ ³ ñòðîê³â ñ³âáè â³ä-
ì³÷àëè Â. Î. Ëÿõ [3] òà ². Ô. Äðîçä [5]. Óñòà-
íîâëåíî, ùî ñ³âáà ç ³íòåðâàëîì ó äåñÿòü äí³â 
çì³íþâàëà âèñîòó ðîñëèí íà 2–15 ñì çàëåæ-
íî â³ä ñîðòó; ê³ëüê³ñòü êîðîáî÷îê íà îäí³é 
ðîñëèí³ – â³ä 2 äî 5 øò.; ê³ëüê³ñòü íàñ³íèí 
íà îäí³é ðîñëèí³ – â³ä 8 äî 16 øò. çàëåæíî 
â³ä ïîãîäíèõ óìîâ ðîêó âèðîùóâàííÿ.

Ëüîí îë³éíèé äîñèòü ïëàñòè÷íèé, ñò³éêèé 
äî íèçüêèõ òåìïåðàòóð ïîâ³òðÿ, îñîáëèâî â 
ïî÷àòêîâèé ïåð³îä âåãåòàö³¿. Ó çâ’ÿçêó ç öèì, 
ðîçðîáëåííÿ îñíîâíèõ òåõíîëîã³÷íèõ ïðèéî-
ì³â âèðîùóâàííÿ ö³º¿ ö³ííî¿ êóëüòóðè â êîí-
êðåòíèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâàõ º äî-
ñèòü àêòóàëüíîþ ïðîáëåìîþ [7].

Ó çîí³ Ïîë³ññÿ Óêðà¿íè Þ. Â. Øåðåìåò [8] 
çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü, 
ïîâ’ÿçàíèõ ³ç âèâ÷åííÿì âïëèâó ð³çíèõ íîðì 
âèñ³âó (6,0; 8,0; 10,0 ìëí øò./ãà) ó ñîðò³â ëüî-
íó îë³éíîãî ‘Åâðèêà’, ‘Ñèìïàòèê’ ³ ‘Áëàêèò-
íî-ïîìàðàí÷åâèé’ çà ð³çíèõ íîðì âíåñåííÿ 
äîáðèâ, ðåêîìåíäóâàâ ïðîâîäèòè ñ³âáó ñîðòó 
‘Åâðèêà’ ç íîðìîþ âèñ³âó 8,0 ìëí øò./ãà. 

Â óìîâàõ äîñë³äíîãî ïîëÿ ²íñòèòóòó îë³é-
íèõ êóëüòóð Çàïîð³çüêîãî ðàéîíó Çàïîð³çü-
êî¿ îáëàñò³ ïðè âèâ÷åíí³ âïëèâó íîðì âèñ³âó 
3,0; 5,0; 7,0; 9,0 ìëí øò./ãà íà ôîðìóâàííÿ 
ïðîäóêòèâíîñò³ ëüîíó îë³éíîãî ñîðòó ‘Âîäî-
ãðàé’, À. Â. Îêêåðò [9] óñòàíîâèâ, ùî íàé-
á³ëüøó âðîæàéí³ñòü ³ çá³ð æèðó áóëî îòðè-
ìàíî çà íîðìè âèñ³âó 5,0 ìëí øò./ãà. 

Âèñîêà ÷óòëèâ³ñòü îêðåìèõ ñîðò³â äî íå-
ñïðèÿòëèâèõ óìîâ ïîì³òíî çâóæóº àðåàë ¿õ-
íüîãî ïîøèðåííÿ â ð³çí³ åêîëîã³÷í³ çîíè. 
Ñàìå òîìó ðîçøèðåííÿ ìîæëèâîñòåé ðåàêö³¿ 
ñîðò³â íà óìîâè çîâí³øíüîãî ñåðåäîâèùà º 
îñíîâíèì çàâäàííÿì ñåëåêö³îíåð³â [8–10].

Ïðîäóêòèâí³ñòü ëüîíó îë³éíîãî º êîìïëåêñ-
íîþ îçíàêîþ, ÿêà çíà÷íî çàëåæèòü â³ä íà-
ñ³ííºâî¿ ïðîäóêòèâíîñò³ – ê³ëüêîñò³ êîðîáî-
÷îê íà ðîñëèí³, ê³ëüêîñò³ íàñ³íèí ó êîðîáî÷-
ö³, ìàñè íàñ³ííÿ ç îäí³º¿ ðîñëèíè, ìàñè 1000 
íàñ³íèí. Òîìó âèâ÷åííÿ âçàºìîçâ’ÿçê³â ì³æ 
åëåìåíòàìè ïðîäóêòèâíîñò³ â³ä³ãðàº âàæëè-
âó ðîëü ó ñåëåêö³éí³é ðîáîò³ ùîäî êóëüòóðè 
ëüîíó äëÿ äîñÿãíåííÿ éîãî âèñîêî¿ âðîæàé-
íîñò³ [11]. 

Ñòâîðåííÿ îïòèìàëüíèõ óìîâ äëÿ ðîñòó ³ 
ðîçâèòêó ðîñëèí ëüîíó îë³éíîãî ïîâíîþ ì³-
ðîþ ñïðèÿòèìå ðåàë³çàö³¿ á³îëîã³÷íîãî ïîòåí-
ö³àëó êóëüòóðè ³ çàáåçïå÷óâàòèìå îòðèìàííÿ 
âèñîêèõ ³ ÿê³ñíèõ óðîæà¿â. Ñåðåä îñíîâíèõ 
àãðîòåõí³÷íèõ ïðèéîì³â, ÿê³ ðåãóëþº òåõíî-
ëîã, º ñïîñîáè ñ³âáè ³ ñòðîêè, íîðìà âèñ³âó 
íàñ³ííÿ, ñïîñîáè ³ ñòðîêè çáèðàííÿ [7–9]. 

Âèïðîáóâàííÿ òà îö³íþâàííÿ ñîðò³â ëüîíó 
îë³éíîãî â êîíêðåòíèõ óìîâàõ âèðîùóâàííÿ 
äîçâîëÿþòü âèçíà÷èòè ¿õíþ ñòàá³ëüí³ñòü ³ 
àêöåíòóâàòè óâàãó íå ëèøå íàóêè, àëå é âè-
ðîáíèöòâà íà îñíîâíèõ åëåìåíòàõ òåõíîëîã³¿ 
¿õíüîãî âèðîùóâàííÿ. Ïðàêòè÷íî äîâåäåíî, 
ùî â Ïðàâîáåðåæíîìó Ë³ñîñòåïó Óêðà¿íè 
óìîâè âèðîùóâàííÿ ñóòòºâî âïëèâàþòü íà 
âèñîòó ðîñëèí ³ ê³ëüê³ñòü êîðîáî÷îê íà ðîñ-
ëèí³. Âñòàíîâëåíî, ùî âèùó ïðîäóêòèâí³ñòü 
ç îäí³º¿ ðîñëèíè ñïîñòåð³ãàëè ó ñîðò³â ‘Åâðè-
êà’, ‘Ë³ðèíà’ ³ ‘Áëàêèòíî-ïîìàðàí÷åâèé’ [10].

Âèÿâëåíî, ùî â óìîâàõ ï³âäåííî¿ ÷àñòèíè 
Ïðàâîáåðåæíîãî Ë³ñîñòåïó (×åðêàñüêà îá-
ëàñòü) çìåíøåííÿ íîðìè âèñ³âó ç 7,0 äî 5,0 ìëí 
øò./ãà ó ðÿä³ ðîê³â ïðèçâîäèòü äî ñóòòºâîãî 
çíèæåííÿ âðîæàþ íà 0,2 ò/ãà, àáî 12,4%. 
Çá³ëüøåííÿ íîðìè âèñ³âó íàñ³ííÿ äî 8,0 ìëí 
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øò./ãà íå âïëèâàëî ñóòòºâî íà çá³ëüøåííÿ 
âðîæàéíîñò³. Ï³äâèùåííÿ íîðìè âèñ³âó íà-
ñ³ííÿ äî 9,0 ìëí øò./ãà ïðèçâîäèëî äî ñóòòº-
âîãî çíèæåííÿ âðîæàéíîñò³ íàñ³ííÿ ëüîíó 
îë³éíîãî. Ïðàêòè÷íî äîâåäåíî ³ åêîíîì³÷íî 
îáãðóíòîâàíî òå, ùî íàéâèùó âðîæàéí³ñòü  – 
1,61 ò/ãà, îë³éí³ñòü – 0,63 ò/ãà íàñ³ííÿ ëüîíó 
îë³éíîãî ñîðòó ‘Äåáþò’ îòðèìàëè çà íîðìè 
âèñ³âó 6,0 ìëí øò./ãà [11].

Ìåòà äîñë³äæåíü – âèâ÷èòè âïëèâ ð³çíèõ 
ñòðîê³â ñ³âáè, íîðìè âèñ³âó íàñ³ííÿ íà ìîð-
ôîëîã³÷í³ òà âðîæàéí³ ïàðàìåòðè ñîðò³â ëüî-
íó îë³éíîãî ñåëåêö³¿ ²íñòèòóòó îë³éíèõ 
êóëüòóð ÍÀÀÍ Óêðà¿íè ‘Îðôåé’, ‘Ñâ³òîçàð’ ³ 
‘Âîäîãðàé’. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè óïðîäîâæ 2018–

2019 ðð. ó ô³ë³¿ Óêðà¿íñüêîãî ³íñòèòóòó åêñ-
ïåðòèçè ñîðò³â ðîñëèí – Õìåëüíèöüêîìó îá-
ëàñíîìó äåðæàâíîìó öåíòð³ åêñïåðòèçè ñîð-
ò³â ðîñëèí (Õìåëüíèöüêèé ÎÄÖÅÑÐ), ñ. Òðå-
áóõ³âö³ Ëåòè÷³âñüêîãî ðàéîíó Õìåëüíèöüêî¿ 
îáëàñò³. 

Çà ñóìîþ ñåðåäí³õ äîáîâèõ òåìïåðàòóð 
âèùå 10 °Ñ òà ñòóïåíåì çâîëîæåííÿ çà öåé 
ïåð³îä òåðèòîð³þ Õìåëüíèöüêîãî ÎÄÖÅÑÐ 
â³äíîñÿòü äî ï³âí³÷íîãî ïîì³ðíî-òåïëîãî âî-
ëîãîãî àãðîêë³ìàòè÷íîãî ðàéîíó Õìåëü-
íèöüêî¿ îáëàñò³. 

Êë³ìàò ðàéîíó ïîì³ðíî-êîíòèíåíòàëüíèé. 
Ñåðåäíüîð³÷íà òåìïåðàòóðà ñòàíîâèòü 6–7 °Ñ, 
ñóìà îïàä³â – 510–580 ìì. 

Ñåðåäíÿ òåìïåðàòóðà íàéòåïë³øîãî ì³ñÿöÿ 
ëèïíÿ 18–19 °Ñ, íàéõîëîäí³øîãî ñ³÷íÿ – 
5–6 °Ñ. Ìàêñèìàëüíà òåìïåðàòóðà â ë³òí³é 
ïåð³îä äîñÿãàº 36–38 °Ñ, ì³í³ìàëüíà ó íàéñó-
âîð³ø³ çèìè – -31–35 °Ñ. Îñòàíí³ âåñíÿí³ çà-
ìîðîçêè çàê³í÷óþòüñÿ äî 25 êâ³òíÿ, à ïåðø³ 
îñ³íí³ íàñòàþòü ï³ñëÿ 6 æîâòíÿ. Òðèâàë³ñòü 
áåçìîðîçíîãî ïåð³îäó ñêëàäàº 155–160 äí³â. 

Ñóìà îïàä³â çíà÷íîþ ì³ðîþ êîëèâàºòüñÿ ó 
÷àñ³. Íàé÷àñò³øå âîíè ïîâ’ÿçàí³ ç ïðîõî-
äæåííÿì àòìîñôåðíèõ ôðîíò³â öèêëîí³â, 
ÿê³ ïåðåñóâàþòüñÿ ç Àòëàíòèêè íà ñõ³ä öåí-
òðàëüíèìè ³ ï³âí³÷íèìè ðåã³îíàìè ªâðîïè. 
Ðåëüºô ì³ñöåâîñò³ ñëàáîõâèëÿñòèé ³ç âèðà-
æåíèì ì³êðîðåëüºôîì. 

Çà ðåçóëüòàòàìè ãðóíòîâîãî àíàë³çó, ïðî-
âåäåíîãî Õìåëüíèöüêîþ ô³ë³ºþ äåðæàâíî¿ 
óñòàíîâè «Äåðæãðóíòîõîðîíà» âñòàíîâëåíî, 
ùî îñíîâíèé òèï ãðóíò³â – ÷îðíîçåìè òèïîâ³ 
ìàëîãóìóñí³ ñëàáîçìèò³ ëåãêîñóãëèíêîâ³ íà 
êàðáîíàòíèõ ëåñîâèäíèõ ñóãëèíêàõ. Õàðàê-
òåðèñòèêà ãðóíò³â òàêà: ðÍ 5,9 (ÄÑÒÓ ISO 
10390:2007 ßê³ñòü ́ ðóíòó. Âèçíà÷åííÿ ðÍ (²SO 
10390:2005, IDT); óì³ñò ãóìóñó â ãðóíò³ – 
2,9% (ÄÑÒÓ 1289-2004); óì³ñò ìàêðîåëåìåí-

ò³â, ìã/êã ãðóíòó: àçîòó – 112,0 (ÄÑÒÓ 
7863:2015. Âèçíà÷åííÿ ëåãêîã³äðîë³çîâàíîãî 
àçîòó ìåòîäîì Êîðíô³ëäà. ßê³ñòü ´ðóíòó); 
ôîñôîðó – 106,0 ³ êàë³þ – 84 (ÄÑÒÓ 4115-
2002. ¥ðóíòè. Âèçíà÷àííÿ ðóõîìèõ ñïîëóê 
ôîñôîðó ³ êàë³þ çà ìîäèô³êîâàíèì ìåòîäîì 
×èðèêîâà). Çà ÿê³ñíîþ îö³íêîþ ãðóíò³â çã³ä-
íî ç àãðîõ³ì³÷íèì îáñòåæåííÿì ³ ïàñïîðòè-
çàö³ºþ çåìåëü ãðóíòè ãîñïîäàðñòâà â³äíîñÿòü 
äî ñåðåäíüî¿ ÿêîñò³ – VI êëàñó. 

Âèâ÷àëè òàê³ ôàêòîðè: ñòðîêè ñ³âáè (15, 20, 
25 êâ³òíÿ); íîðìó âèñ³âó íàñ³ííÿ ìëí øò./ãà 
(4,0; 6,0; 8,0); ñîðòè ëüîíó îë³éíîãî ñåëåêö³¿ 
²íñòèòóòó îë³éíèõ êóëüòóð ÍÀÀÍ Óêðà¿íè 
‘Îðôåé’, ‘Ñâ³òëîç³ð’, ‘Âîäîãðàé’. Óñ³ ñîðòè çàíå-
ñåíî äî Ðåºñòðó ñîðò³â ðîñëèí Óêðà¿íè. Ñïîñ³á 
ñ³âáè çâè÷àéíèé ðÿäêîâèé ç ì³æðÿääÿì 15 ñì. 

Ïîñ³âíà ïëîùà ä³ëÿíêè 57,2 ì2 (2,86 × 
20,0 ì), îáë³êîâà ïëîùà ä³ëÿíêè – 50,0 ì2 
(2,50 × 20,0 ì). Ïîâòîðí³ñòü äîñë³äó ÷îòèðè-
ðàçîâà. Âàð³àíòè â äîñë³ä³ ðîçì³ùóâàëè çà ìå-
òîäîì ðîçùåïëåíèõ ä³ëÿíîê. Àãðîòåõí³êà âè-
ðîùóâàííÿ êóëüòóðè çàãàëüíîïðèéíÿòà äëÿ 
çîíè Ë³ñîñòåïó. Ïîïåðåäíèê – îçèìà ïøåíèöÿ. 

Çàêëàäàííÿ äîñë³ä³â, îö³íþâàííÿ ìàòåð³à-
ëó, àíàë³ç ðîñëèí, óðîæàþ òà ÿêîñò³ çåðíà 
çä³éñíþâàëè â³äïîâ³äíî äî Ìåòîäèêè ïðîâå-
äåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â ðîñ-
ëèí íà ïðèäàòí³ñòü ïîøèðåííÿ â Óêðà¿í³ [12].

Ðåçóëüòàòè äîñë³äæåíü 
Ñïðèÿòëèâ³øèìè óìîâàìè äëÿ âèðîùó-

âàííÿ ñîðò³â ëüîíó îë³éíîãî õàðàêòåðèçó-
âàâñÿ 2019 ð³ê. Ñåðåäíüîäîáîâ³ òåìïåðàòóðè 
ïåðøî¿, äðóãî¿ ³ òðåòüî¿ äåêàä êâ³òíÿ ³ ê³ëü-
ê³ñòü îïàä³â ñòàíîâèëè 8,6; 7,2; 13,2 °Ñ òà 
6,3; 52,3 ³ 49,9 ìì, â³äïîâ³äíî, ùî ìàéæå íå 
â³äð³çíÿëîñü â³ä ñåðåäíüîáàãàòîð³÷íèõ âåëè-
÷èí. Öå ïîçèòèâíî âïëèíóëî íà îòðèìàííÿ 
äðóæíèõ ñõîä³â ³ çàáåçïå÷èëî ôîðìóâàííÿ 
îïòèêî-á³îëîã³÷íî¿ ñòðóêòóðè ïîñ³âó. 

Ìåíø ñïðèÿòëèâèìè áóëè ïîãîäí³ óìîâè 
2018 ðîêó. Âèñîê³ ñåðåäíüîäîáîâ³ òåìïåðàòó-
ðè ïîâ³òðÿ 15 °Ñ ó äðóã³é ³ òðåò³é äåêàäàõ 
êâ³òíÿ, ñóòòºâå âàð³þâàííÿ ñåðåäíüîäîáîâèõ 
òåìïåðàòóð ïîâ³òðÿ, â³äñóòí³ñòü îïàä³â ó 
äðóã³é ³ ìàëà ¿õíÿ ê³ëüê³ñòü ó òðåò³é (3,8 ìì) 
äåêàäàõ êâ³òíÿ íåãàòèâíî âïëèíóëè íà ð³ñò ³ 
ðîçâèòîê ðîñëèí ëüîíó îë³éíîãî. 

Ïåð³îä ³íòåíñèâíîãî ðîñòó ³ ðîçâèòêó ó äî-
ñë³äæóâàíèõ ñîðò³â ó 2018 ðîö³ õàðàêòåðèçó-
âàâñÿ íåñòà÷åþ âîëîãè ó òðàâí³ íà 39,7 ìì ³ 
íàäì³ðíîþ ¿õíüîþ ê³ëüê³ñòþ ó ÷åðâí³ (ó 3,8 
ðàçè á³ëüøå ïîð³âíÿíî ³ç ñåðåäíüîáàãàòîð³÷-
íîþ ñóìîþ îïàä³â), ùî íå ñïðÿëî îòðèìàííþ 
âèñîêîãî âðîæàþ. Ó 2019 ðîö³ öåé ïåð³îä õà-
ðàêòåðèçóâàâñÿ íàäì³ðíîþ ê³ëüê³ñòþ îïàä³â ó 
òðàâí³ òà ÷åðâí³. Ó ïåð³îä ³íòåíñèâíîãî ðîñòó 
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ðîñëèí ëüîíó îë³éíîãî ç òðàâíÿ ïî ÷åðâåíü, 
êîëè ñïîæèâàííÿ âîäè ñÿãàº ñâîãî ìàêñèìóìó, 
íåîáõ³äíå äîñòàòíº òà ð³âíîì³ðíå çàáåçïå÷åííÿ 
îïàäàìè äëÿ îòðèìàííÿ âèñîêîãî âðîæàþ. 

Çà ðåçóëüòàòàìè äîñë³äæåíü áóëî âñòàíîâ-
ëåíî, ùî ñòðîê ñ³âáè ëüîíó îë³éíîãî ñóòòºâî 
âïëèâàâ íà òðèâàë³ñòü ì³æôàçíèõ ïåð³îä³â. 
Çàï³çíåííÿ ³ç ñ³âáîþ ïðèçâîäèëî äî ñêîðî-
÷åííÿ òðèâàëîñò³ ì³æôàçíèõ ³ âåãåòàö³éíîãî 
ïåð³îä³â ó ñåðåäíüîìó íà 2–3 äí³. Ñòðîêè ñ³â-
áè ëüîíó îë³éíîãî çàëåæàëè â³ä ´ðóíòîâî-
êë³ìàòè÷íèõ óìîâ, ñòàíó ´ðóíòó, éîãî âîëî-
ãîñò³, á³îëîã³÷íèõ îñîáëèâîñòåé ñîðòó, ïðè-
çíà÷åííÿ ïîñ³âó äëÿ âèêîðèñòàííÿ ³ ñïåöè-
ô³÷íèõ óìîâ âèðîùóâàííÿ.

Çà ðåçóëüòàòàìè äîñë³äæåíü âñòàíîâëåíî, 
ùî òðèâàë³ñòü âåãåòàö³éíîãî ³ ì³æôàçíèõ 
ïåð³îä³â ó ðîñëèí ëüîíó îë³éíîãî âàð³þâàëè 
íå ñóòòºâî ³ ñêëàëè 87–89 ä³á. 

Àíàë³çóâàííÿ ìîðôîëîã³÷íèõ ïàðàìåòð³â 
ñîðò³â ëüîíó çà ðîêè äîñë³äæåíü ïîêàçàëî, 
ùî íàéâèùèìè áóëè ðîñëèíè çà äðóãîãî ñòðî-
êó ñ³âáè (20 êâ³òíÿ) – â³ä 50,6 äî 58,4 ñì. Çà 
³íøèõ ñòðîê³â ñ³âáè ñïîñòåð³ãàëè òàêó òåí-
äåíö³þ – ÷èì ðàí³øèé ñòðîê ñ³âáè, òèì ìåí-
øà âèñîòà ðîñëèí. Íàéìåíøîþ âèñîòîþ ðîñ-

ëèí õàðàêòåðèçóâàâñÿ ðàíí³é ñòðîê ñ³âáè  – 
15 êâ³òíÿ íåçàëåæíî â³ä ñîðòó ëüîíó îë³éíîãî. 
Çà ìåíøî¿ íîðìè âèñ³âó òàêîæ ñïîñòåð³ãàëè 
ìåíøó âèñîòó ðîñëèí ñîðò³â ëüîíó îë³éíîãî. 
²ç ¿¿ çá³ëüøåííÿì çðîñòàëà êîíêóðåíö³ÿ ì³æ 
ðîñëèíàìè ó àãðîô³òîöåíîç³ çà ôàêòîðè ñå-
ðåäîâèùà ùî, â³äïîâ³äíî, ñïðèÿëî çá³ëüøåí-
íþ âèñîòè ðîñëèí (òàáë. 1). Ñîðò ‘Ñâ³òëîç³ð’ 
âèð³çíÿâñÿ âåëèêîþ òåõí³÷íîþ âèñîòîþ ðîñ-
ëèí â óñ³õ âàð³àíòàõ äîñë³äæåíü. Íàéìåíøó 
âèñîòó ðîñëèí ìàâ ñîðò ‘Îðôåé’. Ñåðåäí³ çíà-
÷åííÿ – ó ñîðòó ‘Âîäîãðàé’. Îäíàê, çà ê³ëüê³ñ-
òþ êîðîáî÷îê ç ðîñëèíè ñïîñòåð³ãàëè çâîðîò-
íþ çàëåæí³ñòü ïîð³âíÿíî ³ç âèñîòîþ ðîñëèí. 
Ìàêñèìàëüíó ê³ëüê³ñòü êîðîáî÷îê íà ðîñëèí³ 
ñïîñòåð³ãàëè çà íîðìè âèñ³âó 4,0, à ì³í³ìàëü-
íó – 8,0 ìíë øò. íàñ³íèí íà ãåêòàð. 

Çàãàëîì ê³ëüê³ñòü êîðîáî÷îê íà îäí³é ðîñ-
ëèí³ ëüîíó îë³éíîãî êîëèâàëàñü â³ä 15,7 äî 
33,8 øò. Íàéá³ëüøó ð³çíèöþ çà ê³ëüê³ñòþ êî-
ðîáî÷îê íà ðîñëèí³ ñïîñòåð³ãàëè ó âàð³àíòàõ 
ç ð³çíèìè íîðìàìè âèñ³âó íàñ³ííÿ. Íàéá³ëü-
øå êîðîáî÷îê íà îäí³é ðîñëèí³ â³äì³÷åíî ó 
ñîðòó ‘Ñâ³òëîç³ð’ (33,8 øò.) çà ñòðîêó ñ³âáè 25 
êâ³òíÿ ³ íîðìè âèñ³âó 4,0 ìëí øò./ãà, íàéìåí-
øå ó ñîðòó ‘Îðôåé’ – 15,7 øò. çà ñòðîêó ñ³âáè 

Òàáëèöÿ 1 
Ìîðôîëîã³÷í³ îñîáëèâîñò³ ñîðò³â ëüîíó îë³éíîãî (ñåðåäíº çà 2018–2019 ðð.)

Ñòðîê 
ñ³âáè Ñîðò

Íîðìà âèñ³âó 
íàñ³ííÿ, 

ìëí øò./ãà

Âèñîòà ðîñëèí, 
ñì

Ê³ëüê³ñòü, øò.
Âàãà íàñ³ííÿ 
ç ðîñëèíè, ã

Ìàñà
1000 íàñ³íèí, 

ãêîðîáî÷îê íàñ³íèí 
â êîðîáî÷ö³

15 êâ³òíÿ

‘Îðôåé’
4,0 43,9 18,1 6,9 0,85 6,8
6,0 45,4 17,6 6,5 0,76 6,6
8,0 46,7 15,7 6,2 0,62 6,4

‘Âîäîãðàé’
4,0 44,8 22,1 6,9 1,10 7,2
6,0 45,6 19,0 6,4 0,85 7,0
8,0 46,1 18,2 5,8 0,72 6,8

‘Ñâ³òëîç³ð’
4,0 44,2 28,6 8,8 2,60 8,8
6,0 45,9 25,8 8,2 1,84 8,7
8,0 46,6 19,3 7,8 1,29 8,6

20 êâ³òíÿ

‘Îðôåé’
4,0 50,6 25,4 6,5 1,43 7,5
6,0 51,6 20,7 6,2 0,95 7,4
8,0 52,8 16,4 5,8 0,69 7,3

‘Âîäîãðàé’
4,0 44,6 28,2 7,0 1,64 7,5
6,0 44,9 25,5 6,8 1,28 7,4
8,0 44,8 21,9 6,5 1,02 7,2

‘Ñâ³òëîç³ð’
4,0 54,2 30,1 7,9 2,82 8,9
6,0 56,7 25,5 7,4 1,96 8,7
8,0 58,4 20,6 6,5 1,15 8,6

25 êâ³òíÿ

‘Îðôåé’
4,0 49,4 21,7 6,0 1,02 7,8
6,0 50,3 18,3 5,8 0,81 7,6
8,0 50,9 15,9 5,5 0,66 7,5

‘Âîäîãðàé’
4,0 48,6 30,7 7,2 2,11 8,0
6,0 50,1 20,3 6,7 1,06 7,8
8,0 51,3 18,9 6,4 0,91 7,5

‘Ñâ³òëîç³ð’
4,0 48,3 33,8 9,0 3,71 9,4
6,0 50,6 28,1 8,2 2,42 9,2
8,0 52,9 22,1 7,6 1,51 9,0

Í²Ð
0,05

– 0,3 0,9 0,04 0,03 0,02
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15 êâ³òíÿ ³ íîðìè âèñ³âó 8,0 ìëí øò./ãà. Íàé-
ìåíøó ê³ëüê³ñòü êîðîáî÷îê íà ðîñëèí³ íåçà-
ëåæíî â³ä ñòðîê³â ñ³âáè ³ íîðì âèñ³âó íàñ³ííÿ 
ñïîñòåð³ãàëè ó ñîðòó ‘Îðôåé’, à íàéá³ëüøó – ó 
ñîðòó ‘Ñâ³òëîç³ð’. 

Ê³ëüê³ñòü íàñ³íèí ó êîðîáî÷ö³ ëüîíó îë³é-
íîãî çà âàð³àíòàìè äîñë³äó âàð³þâàëà â³ä 5,5 
äî 9,0 øò. Íàéá³ëüøå ¿õ áóëî çà òðåòüîãî ñòðî-
êó ñ³âáè ³ íîðìè âèñ³âó íàñ³ííÿ 4,0 ìëí øò./ãà 
ó ñîðòó ‘Ñâ³òëîç³ð’ – 9,0 øò. Ó ñîðò³â ‘Âîäî-
ãðàé’ ³ ‘Îðôåé’ äåùî ìåíøå – 7,2 òà 6,0 øò., 
â³äïîâ³äíî. Âñòàíîâëåíî, ùî çà óìîâè çá³ëü-
øåííÿ íîðìè âèñ³âó íàñ³ííÿ ó ñîðò³â ëüîíó 
îë³éíîãî ç 4,0 äî 8,0 ìëí øò./ãà çà ïåðøîãî 
ñòðîêó ñ³âáè (15 êâ³òíÿ) ê³ëüê³ñòü íàñ³íèí ó 
êîðîáî÷êàõ çìåíøóâàëàñü ó âñ³õ ñîðò³â. 

Ìàñà íàñ³ííÿ ç ðîñëèíè âàð³þâàëà â³ä 0,62 ã 
ó ñîðòó ‘Îðôåé’ (çà óìîâè ñ³âáè 20 êâ³òíÿ ³ 
íîðìè âèñ³âó íàñ³ííÿ 8,0 ìëí øò./ãà) äî 3,71 ã 
ó ñîðòó ‘Ñâ³òëîç³ð’ (ñ³âáà 25 êâ³òíÿ ³ íîðìà 
âèñ³âó íàñ³ííÿ 4,0 ìëí øò./ãà). Öåé ïîêàç-
íèê áóâ á³ëüøèì â óñ³õ âàð³àíòàõ íåçàëåæíî 
â³ä ñîðòó ³ ñòðîêó ñ³âáè çà óìîâè ðîçð³äæå-
íîãî ïîñ³âó (íîðìà âèñ³âó íàñ³ííÿ 4,0 ìëí 
øò./ãà). Ïðè çá³ëüøåíí³ íîðìè âèñ³âó ñïî-
ñòåð³ãàëè çíèæåííÿ ìàñè íàñ³ííÿ ç ðîñëèíè. 

Ìàñà 1000 íàñ³íèí ëüîíó îë³éíîãî çà âàð³-
àíòàìè äîñë³äó êîëèâàëàñü ³ç 6,4 äî 9,4 ã. 
Íàéá³ëüøó ð³çíèöþ çà ìàñîþ 1000 íàñ³íèí 
ñïîñòåð³ãàëè ó âàð³àíòàõ ç ð³çíèìè íîðìàìè 
âèñ³âó. Ìåíøà íîðìà âèñ³âó íàñ³ííÿ ñïðèÿëà 
á³ëüø³é éîãî âàç³. Ðîñëèíè ëüîíó çà ðàíí³õ 
ñòðîê³â ñ³âáè ôîðìóâàëè íàéìåíøó ìàñó 
1000 íàñ³íèí – â³ä 6,8 ã ó ñîðòó ‘Îðôåé’ äî 
8,8 ã ó ñîðòó ‘Ñâ³òëîç³ð’. Ñåðåä äîñë³äæóâà-
íèõ ñîðò³â á³ëüøó ìàñó 1000 íàñ³íèí ìàâ 
ñîðò ëüîíó îë³éíîãî ‘Ñâ³òëîç³ð’, ïîò³ì – ‘Âîäî-
ãðàé’ ³ ‘Îðôåé’. Íàéìåíøó ìàñó 1000 íàñ³-
íèí ñïîñòåð³ãàëè ó ñîðòó ‘Îðôåé’ – 6,4 ã çà 
ñ³âáè 15 êâ³òíÿ ³ íîðìè âèñ³âó íàñ³ííÿ 8,0 ìëí 
øò./ãà. Íàéâèùó ìàñó 1000 íàñ³íèí ñïîñòå-
ð³ãàëè ó ñîðòó ‘Ñâ³òëîç³ð’ çà óìîâè çð³äæåíî-
ãî ïîñ³âó ç íîðìîþ âèñ³âó 4,0 ìëí øò. íà ãà 
³ ñ³âáîþ 25 êâ³òíÿ. 

Îòæå, äëÿ îòðèìàííÿ á³ëüøî¿ ê³ëüêîñò³ êî-
ðîáî÷îê ç ðîñëèíè, íàñ³íèí â êîðîáî÷ö³, âè-
ùèõ ïîêàçíèê³â ìàñè íàñ³ííÿ ç ðîñëèíè ³ 
ìàñè 1000 íàñ³íèí ñïðèÿòëèâèìè º ñòðîêè 
ñ³âáè 20 ³ 25 êâ³òíÿ ³ íîðìà âèñ³âó íàñ³ííÿ 4,0 
³ 6,0 ìëí øò. íà ãà. 

Âàðòî çàçíà÷èòè, ùî ç ï³äâèùåííÿì íîð-
ìè âèñ³âó ç 4,0 äî 8,0 ìëí íàñ³íèí íà ãà ó 
âñ³õ ñîðò³â çìåíøóâàëàñü ïëîùà ëèñòêîâî¿ 
ïîâåðõí³ ðîñëèí. Íåãàòèâíó ðåàêö³þ íà 
çìåíøåííÿ àñèì³ëÿö³éíî¿ ïîâåðõí³ ðîñëè-
íè îáóìîâëþº çàò³íåííÿ ëèñòê³â íèæíüîãî 
ÿðóñó, ÿê íàñë³äîê âîíè æîâò³þòü ³ â³äìè-
ðàþòü.

Íàéâèùà ïðîäóêòèâí³ñòü äîñë³äæóâàíèõ 
ïîñ³â³â ðåàë³çóºòüñÿ çà ïëîù³ ëèñòê³â 40–
50 òèñ. ì2/ãà. Ïîäàëüøå çá³ëüøåííÿ ïëîù³ 
ëèñòêîâî¿ ïîâåðõí³ ïðèçâîäèòü äî ³ñòîòíîãî 
çíèæåííÿ òåìï³â óòâîðåííÿ ðåïðîäóêòèâ-
íèõ îðãàí³â ³ âðîæàéíîñò³ íàñ³ííÿ [13].

Ìàêñèìàëüíîãî ðîçì³ðó ïëîùà ëèñòêîâî¿ 
ïîâåðõí³ íàáóâàëà ó ôàçè áóòîí³çàö³¿ é öâ³-
ò³ííÿ. Ïëîùà ëèñòê³â îäí³º¿ ðîñëèíè ëüîíó 
ó ö³ ôàçè ñòàíîâèëà 43,1–47,4 ³ 64,0–73,0 ñì2, 
â³äïîâ³äíî, à íà ãåêòàð³ – â³äïîâ³äíî 18,1–22,7 
³ 24,8–33,2 òèñ. ì2. Çà ñòðîêàìè ñ³âáè  – á³ëü-
øó ïëîùó ëèñòê³â ñïîñòåð³ãàëè çà ðàííüîãî 
ñòðîêó. Ïîð³âíÿíî ç äðóãèì ñòðîêîì ñ³âáè 
ïëîùà ëèñòêîâî¿ ïîâåðõí³ íà îäí³é ðîñëèí³ 
áóëà âèùîþ íà 0,4–0,6 ñì2, à íà ãåêòàð³ –             
íà 1,7–2,6 òèñ. ì2.

Ó âàð³àíòàõ äîñë³äæåíü ç ð³çíèìè íîðìàìè 
âèñ³âó á³ëüøó ïëîùó ëèñòê³â ç îäí³º¿ ðîñëèíè 
ëüîíó îë³éíîãî ñïîñòåð³ãàëè ïðè íîðì³ 4,0 ìëí 
íàñ³íèí/ãà – 10,3–10,5 ñì2, ç ïîñòóïîâèì 
çìåíøåííÿì ¿¿ çà íîðìè 6,0 ³ 8,0 ìëí íàñ³-
íèí/ãà, â³äïîâ³äíî äî 9,86–10,1 ³ 8,89–9,24 ñì2.

Ðåçóëüòàòè äîñë³äæåíü ïîêàçàëè, ùî íà 
îäíîìó ãåêòàð³ ïëîùà ëèñòê³â ó âñ³ ôàçè ðîñ-
òó é ðîçâèòêó ðîñëèí ç ï³äâèùåííÿì íîðìè 
âèñ³âó ç 4,0 äî 8,0 ìëí øò./ãà ïîñòóïîâî 
çá³ëüøóâàëàñü.

×èñòà ïðîäóêòèâí³ñòü ôîòîñèíòåçó çà ñ³â-
áè ó ï³çí³ø³ ñòðîêè çíèæóâàëàñü ó ñåðåäíüî-
ìó íà 1,24 ã/ì çà äîáó.

Óðîæàéí³ñòü äîñë³äæóâàíèõ ñîðò³â ëüîíó 
îë³éíîãî îáë³êîâóâàëè çàëåæíî â³ä äîñë³äæó-
âàíèõ ôàêòîð³â (òàáë. 2). ×àñòêà ¿õíüîãî 
âïëèâó íà ïðèáàâêó âðîæàéíîñò³ íàñ³ííÿ ëüî-
íó îë³éíîãî áóëà: ñòðîêó ñ³âáè – 8%, ñîðòó – 
20, íîðìè âèñ³âó – 10, ïîãîäíèõ óìîâ ðîêó 
äîñë³äæåíü – 40 òà ³íøèõ ôàêòîð³â – 22%.

Ìåíø ñïðèÿòëèâ³ ïîãîäí³ óìîâè 2018 ðîêó 
îáóìîâèëè íèæ÷ó âðîæàéí³ñòü ñîðò³â ëüîíó 
îë³éíîãî ïîð³âíÿíî ³ç 2019 ðîêîì. Ó 2018 ðîö³ 
íàéâèùó âðîæàí³ñòü ìàâ ñîðò ‘Ñâ³òëîç³ð’ – 
1,45 ò/ãà çà ñòðîêó ñ³âáè 25 êâ³òíÿ ³ íîðìè âè-
ñ³âó íàñ³ííÿ 8,0 ìëí øò. íà ãà, à íàéìåíøó – 
ñîðò ‘Îðôåé’ 0,8 ò/ãà çà ñòðîêó ñ³âáè 15 êâ³òíÿ 
³ íîðìè âèñ³âó íàñ³ííÿ 4,0 ìëí øò. ãà. 

Ó 2019 ðîö³ íàéíèæ÷ó âðîæàéí³ñòü 1,1 ò/ãà 
ñïîñòåð³ãàëè ó ñîðòó ‘Îðôåé’ ïðè íîðì³ âèñ³-
âó íàñ³ííÿ 4,0 ìëí øò./ãà ³ ðàííüîìó ñòðîö³ 
ñ³âáè 15 êâ³òíÿ, à íàéâèùó – â ñîðòó ‘Ñâ³òëî-
ç³ð’ 1,6 ò/ãà çà íîðìè âèñ³âó 8,0 ìëí øò./ãà ³ 
ñòðîêó ñ³âáè 25 êâ³òíÿ. 

Çàãàëîì ðàíí³é ñòðîê ñ³âáè õàðàêòåðèçó-
âàâñÿ ñóòòºâî íèæ÷îþ ïîð³âíÿíî ç ³íøèìè 
ñòðîêàìè âðîæàéí³ñòþ. Ëèøå ó ñîðòó ‘Ñâ³ò-
ëîç³ð’ óðîæàéí³ñòü áóëà ñóòòºâî âèùîþ íåçà-
ëåæíî â³ä ñòðîêó ñ³âáè ³ íîðìè âèñ³âó íàñ³í-
íÿ. Ñåðåäí³ ïîêàçíèêè âðîæàéíîñò³ ñïîñòå-
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ð³ãàëè ó ñîðòó ‘Îðôåé’ çà ñòðîêó ñ³âáè 20 êâ³ò-
íÿ ïðè íîðì³ âèñ³âó 8,0 ìëí øò. íàñ³íèí íà 
ãåêòàð òà 25 êâ³òíÿ ïðè íîðì³ âèñ³âó 6,0 ìëí 
øò. íàñ³íèí íà ãåêòàð.

Çà äðóãîãî ³ òðåòüîãî ñòðîê³â ñ³âáè (20 ³ 25 
êâ³òíÿ) ó ñîðòó ëüîíó îë³éíîãî ‘Ñâ³òëîç³ð’ ñïî-
ñòåð³ãàëè ñóòòºâå ï³äâèùåííÿ âðîæàéíîñò³ çà 
ð³çíèõ íîðì âèñ³âó íàñ³ííÿ. Ó ñîðòó ‘Âîäîãðàé’ 
ëèøå ïðè íîðì³ âèñ³âó íàñ³ííÿ 6,0 ³ 8,0 ìëí 
øò. íà ãà ñïîñòåð³ãàëè âèùó âðîæàéí³ñòü. 
Íàéìåíø óðîæàéíèì çà ðîêè äîñë³äæåíü íå-
çàëåæíî â³ä äîñë³äæóâàíèõ ôàêòîð³â âèÿâèâ-
ñÿ ñîðò ëüîíó îë³éíîãî ‘Îðôåé’. 

Âèñíîâêè
Îòæå, á³ëüøà ê³ëüê³ñòü êîðîáî÷îê ç ðîñ-

ëèíè, íàñ³íèí ó êîðîáî÷ö³, âèù³ ïîêàçíèêè 
ìàñè íàñ³ííÿ ç ðîñëèíè ³ ìàñè 1000 íàñ³íèí 
áóëè çà ñòðîê³â ñ³âáè 20 ³ 25 êâ³òíÿ ³ íîðìè 
âèñ³âó íàñ³ííÿ 4,0 ³ 6,0 ìëí øò. íà ãåêòàð. 

Íàéâèùó âðîæàéí³ñòü ó 2018 ðîö³ – 1,45 ò/ãà,
ó 2019 – 1,6 ò/ãà ñåðåä äîñë³äæóâàíèõ ñîðò³â 
ôîðìóâàâ ñîðò ‘Ñâ³òëîç³ð’ çà ñ³âáè 25 êâ³òíÿ 
³ íîðìè âèñ³âó íàñ³ííÿ 8,0 ìëí øò. íà ãåêòàð.

×àñòêà âïëèâó äîñë³äæóâàíèõ ôàêòîð³â íà 
ïðèáàâêó âðîæàéíîñò³ íàñ³ííÿ ëüîíó îë³é-
íîãî ñòàíîâèëà: ñòðîê³â ñ³âáè – 8%, ñîðòó – 

20, íîðìè âèñ³âó – 10, ïîãîäí³õ óìîâ ðîê³â 
äîñë³äæåíü – 40 òà ³íøèõ ôàêòîð³â – 22%.
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4. Ìàõîâà Ò. Â., Ïîëÿêîâ Î. ². Ôîðìóâàííÿ âðîæàéíîñò³ ëüîíó 
îë³éíîãî ñîðòó Ê³â³êà ï³ä âïëèâîì ñòðîê³â ñ³âáè ³ íîðì âè-
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ìàòåð. Âñåóêð. íàóê.-ïðàêò. êîíô. ìîëîäèõ â÷åíèõ (ì. Æèòî-
ìèð, 25 ÷åðâíÿ 2015 ð.). Æèòîìèð, 2015. Ñ. 21–22. 

5. Äðîçä ².,  Øïåê Ì., Ëóïàê Î., Ëèòâèí Î. Âïëèâ á³îëîã³÷íèõ 
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óìîâàõ Ïåðåäêàðïàòòÿ Óêðà¿íè. Â³ñí. Ëüâ³â. íàö. àãðàð. óí-
òó. Ñåð. : Àãðîíîì³ÿ. 2017. ¹ 21. Ñ. 142–147.

6. Òîâñòàíîâñüêà Ò. Ã. Ì³íëèâ³ñòü åëåìåíò³â íàñ³ííºâî¿ ïðîäóê-
òèâíîñò³ ëüîíó îë³éíîãî â óìîâàõ Ñòåïó Óêðà¿íè. Íàóê.-òåõí. 
áþë. ²ÎÊ ÍÀÀÍ. 2015. ¹ 22. Ñ. 90–97.

7. Îíþõ Þ. Ì., Ä³äóõ Â. Ô., Òàðàéìîâè÷ ². Â. Äîñë³äæåííÿ óìîâ 
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2016. Âèï. 34. Ñ. 104–110.

8. Øåðåìåò Þ. Â. Ïðîäóêòèâí³ñòü ñîðò³â ëüîíó îë³éíîãî çàëåæíî 

Òàáëèöÿ 2
Óðîæàéí³ñòü ñîðò³â ëüîíó îë³éíîãî çàëåæíî â³ä äîñë³äæóâàíèõ ôàêòîð³â (2018–2019 ðð.)

Ñòðîê 
ñ³âáè Ñîðò Íîðìà âèñ³âó íàñ³ííÿ, 

ìëí øò./ãà
Óðîæàéí³ñòü, ò/ãà

2018 ð.
Â³äõèëåííÿ, 

± äî êîíòðîëþ
Óðîæàéí³ñòü, ò/ãà

2019 ð.
Â³äõèëåííÿ, 

± äî êîíòðîëþ

15 êâ³òíÿ

‘Îðôåé’
4,0 – êîíòðîëü 0,8 – 1,1 –

6,0 0,9 0,1 1,1 –
8,0 1,0 0,2 1,2 0,1

‘Âîäîãðàé’
4,0 0,9 0,1 1,1 0
6,0 1,0 0,2 1,2 0,1
8,0 1,0 0,2 1,3 0,2

‘Ñâ³òëîç³ð’
4,0 1,0 0,2 1,2 0,1
6,0 1,15 0,25 1,3 0,2
8,0 1,2 0,3 1,4 0,3

20 êâ³òíÿ

‘Îðôåé’
4,0 – êîíòðîëü 1,0 – 1,2 –

6,0 1,1 0,1 1,25 0,05
8,0 1,15 0,15 1,3 0,1

‘Âîäîãðàé’
4,0 1,0 0 1,2 0
6,0 1,2 0,2 1,3 0,1
8,0 1,25 0,25 1,4 0,2

‘Ñâ³òëîç³ð’
4,0 1,2 0,1 1,3 0,1
6,0 1,3 0,2 1,4 0,2
8,0 1,35 0,35 1,5 0,3

25 êâ³òíÿ

‘Îðôåé’
4,0 – êîíòðîëü 1,1 – 1,25 –

6,0 1,15 0,05 1,3 0,05
8,0 1,2 0,1 1,4 0,15

‘Âîäîãðàé’
4,0 1,2 0,1 1,3 0,05
6,0 1,25 0,15 1,35 0,1
8,0 1,3 0,2 1,4 0,15

‘Ñâ³òëîç³ð’
4,0 1,25 0,15 1,4 0,15
6,0 1,35 0,25 1,5 0,25
8,0 1,45 0,35 1,6 0,35

Í²Ð
0,05

– – 0,2 – 0,17
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â³ä åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ â çîí³ Ïîë³ññÿ Óêðà¿íè : 
àâòîðåô. äèñ.  … êàíä. ñ.-ã. íàóê : ñïåö. 06.01.09 «Ðîñëèííè-
öòâî» / ÍÍÖ ²í-ò çåìëåðîáñòâà ÍÀÀÍ. Êè¿â. 2015. 19 ñ. 

9. Îêêåðò À. Â. Âïëèâ íîðì âèñ³âó íà ôîðìóâàííÿ ïðîäóêòèâ-
íîñò³ ëüîíó îë³éíîãî ñîðòó Âîäîãðàé. Íàóê.-òåõí. áþë. ²ÎÊ 
ÍÀÀÍ. 2013. Âèï. 18. Ñ. 118–121.

10. Ñòîëÿð÷óê Ò. À., Êèñèëü÷óê À. Ì. Ïîð³âíÿëüíà õàðàêòåðèñ-
òèêà ìîðôîëîã³÷íèõ îñîáëèâîñòåé ñîðò³â ëüîíó îë³éíîãî 
â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè. Â³ñíèê ÏÄÀÀ. 
2017. Âèï. 4. Ñ. 136–139. doi: 10.31210/visnyk2017.04.27

11. Êîíîíåíêî Ë. Ì. Ïðîäóêòèâí³ñòü ïîñ³â³â ëüîíó îë³éíîãî çà ð³ç-
íèõ íîðì âèñ³âó íàñ³ííÿ â óìîâàõ ï³âäåííî¿ ÷àñòèíè Ïðàâîáå-
ðåæíîãî Ë³ñîñòåïó. Â³ñíèê ÆÍÀÅÓ. 2017. ¹ 1, Ò. 1. Ñ. 94–102.

12. Ìåòîäèêà ïðîâåäåííÿ åêñïåðòèçè ñîðò³â ðîñëèí ãðóïè òåõí³÷-
íèõ òà êîðìîâèõ íà ïðèäàòí³ñòü äî ïîøèðåííÿ â Óêðà¿í³ / çà 
ðåä. Ñ. Î. Òêà÷èê. 3-òº âèä., âèïð. ³ äîï. Â³ííèöÿ, 2017. 74 ñ. 
URL: https://sops.gov.ua/uploads/page/5b7e6970317ba.pdf

13. Ëÿëü÷óê Ï. Ï., Áàõìàò Ì. ². Ôîòîñèíòåòè÷í³ ïîêàçíèêè ³ óðî-
æàéí³ñòü ëüîíó îë³éíîãî çàëåæíî â³ä âïëèâó àãðîòåõí³÷íèõ 
ôàêòîð³â. Ðîñëèííèöòâî ÕÕ² ñòîë³òòÿ: âèêëèêè òà ³ííîâà-
ö³¿ : ìàòåð. ²²² Ì³æíàð. íàóê.-ïðàêò. êîíô. (ì. Êè¿â, 25–26 
âåðåñ. 2019 ð.). Êè¿â, 2019. Ñ. 153–154. 
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Öåëü. Èçó÷èòü âëèÿíèå ðàçëè÷íûõ ñðîêîâ ïîñåâà, 
íîðì âûñåâà ñåìÿí íà ìîðôîëîãè÷åñêèå è óðîæàéíûå ïà-
ðàìåòðû ñîðòîâ ëüíà ìàñëè÷íîãî Linum humile Mill. ñåëåê-
öèè Èíñòèòóòà ìàñëè÷íûõ êóëüòóð ÍÀÀÍ Óêðàèíû ‘Îðôåé’, 
‘Ñâ³òîç³ð’ è ‘Âîäîãðàé’. Ìåòîäû. Èññëåäîâàíèÿ ïðîâîäè-
ëèñü íà ïðîòÿæåíèè 2018–2019 ãã. â ôèëèàëå Óêðàèíñêî-
ãî èíñòèòóòà ýêñïåðòèçû ñîðòîâ ðàñòåíèé  – Õìåëüíèöêîì 
îáëàñòíîì ãîñóäàðñòâåííîì öåíòðå ýêñïåðòèçû ñîðòîâ 
ðàñòåíèé, ñ. Òðåáóõîâöû Ëåòè÷åâñêîãî ðàéîíà Õìåëüíèö-
êîé îáëàñòè. Èçó÷àëè ñëåäóþùèå ôàêòîðû: ñðîê ïîñåâà 
(15, 20, 25 àïðåëÿ); íîðìó âûñåâà ñåìÿí ìëí øò./ãà (4,0; 

6,0; 8,0); ñîðòà ëüíà ìàñëè÷íîãî ‘Îðôåé’, ‘Ñâ³òëîç³ð’, ‘Âîäî-
ãðàé’. Çàêëàäêà îïûòîâ, îöåíêà ìàòåðèàëà, àíàëèç ðàñòå-
íèé, óðîæàÿ è êà÷åñòâà ñåìÿí ïðîâåäåíû â ñîîòâåòñòâèè 
ñ Ìåòîäèêîé ïðîâåäåíèÿ êâàëèôèêàöèîííîé ýêñïåðòèçû 
ñîðòîâ ðàñòåíèé íà ïðèãîäíîñòü ê ðàñïðîñòðàíåíèþ â 
Óêðàèíå. Ðåçóëüòàòû. Óñòàíîâèëè äîñòîâåðíóþ ðàçíèöó 
ìåæäó âàðèàíòàìè ïî íîðìå âûñåâà ñåìÿí è ñðîêàì ïîñå-
âà. Ñîðòà ëüíà ìàñëè÷íîãî îöåíèëè ïî ìîðôîëîãè÷åñêèì 
è óðîæàéíûì ïîêàçàòåëÿì â çàâèñèìîñòè îò èññëåäóåìûõ 
ôàêòîðîâ. Âûñøóþ óðîæàéíîñòü è ëó÷øèå ìîðôîëîãè÷å-
ñêèå ïîêàçàòåëè çà ãîäû èññëåäîâàíèé íàáëþäàëè ó ñîð-
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Purpose. To study the effect of different sowing periods, 
seed sowing rates onto morphological and crop capacity in-
dicators of oilseeds flax of Ukrainian varieties: ‘Orfei’, ‘Svito-
zir’ and ‘Vodohrai’. Methods. The research was conducted 
in 2018–2019 in the branch of Ukrainian institute of plant 
varieties expertise in Khmelnytsky oblast state centre of 
plant varieties expertise, village Trebukhivtsi, Letychiv re-
gion, Khmelnytsky oblast. The following factors are stud-
ied: sowing period (15, 20, 25 April); seed sowing rates in 
million items per hectare (4, 6, 8); varieties of oilseed flax 
from The Institute of oilseed plants of National Academy of 
Agricultural Sciences of Ukraine: ‘Orfei’, ‘Svitozir’ and ‘Vodo-
hrai’. Embedding experiments, material estimation, plants, 
harvest and seeds analysis are done in accordance with the 

“The method for the qualification examination of plant va-
rieties for suitability for distribution in Ukraine”. Results. 
The credible difference between the variants according to 
the rate of sowing the seed and the terms of so wing was de-
fined. The estimation of the oilseed flax varieties according 
to the morphological and harvesting indicators was done. 

UDÑ 633.854.54:631.5 (477.43+477.4)
Lialchuk, P. P. (2020). Comparative characteristics of oilseed flax varieties in Western Forest-Steppe of 

Ukraine conditions. Plant Varieties Studying and Protection, 16(1), 55–62. https://doi.org/10.21498/2518-
1017.16.1.2020.201350

Khmelnytskyi oblast state centre of plant varieties expertise, 2 Kamenetska St., Khmelnitskyi, 29000, Ukraine, e-mail: mr.lialchuk@gmail.com

The variety of oilseed flaxseed ‘Svitlozar’ demonstrated 
higher harvest rate and morphological indicators in a so-
wing period of 20–25 April and the sowing rate 6 and 8 mil-
lion seed per 1 hectare. It was also revealed, that regardless 
of a variety, the sowing rate of 6 million seeds per one hec-
tare is the best of all. A better number of capsules, the seeds 
in the capsules and the weight of the seeds in the plant 
was formed by the variety ‘Svitlozir’ compared to the variet-
ies ‘Orfei’ and ‘Vodohrai’. With early sowing period, the smal -
lest values of morphological and yield indices were observed 
in the varieties of flaxseed, irrespective of the variety and 
norms of seeding. Conclusions. For more full realization 
of the genetic potential of the varieties of oilseed flax ac-
cording to the morphological and harvest indicators in the 
conditions of Western Forest-Steppe the sawing rate must 
be 8 million seeds per one hectare, and the sawing period 
of 20–25 April. The variety ‘Svitlozir’ is characterized by its 
higher crop capacity and morphological indicators. 

Keywords: Linum humile Mill; sowing rate; sowing term; 
morphological indicators; crop capacity.
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òà ëüíà ìàñëè÷íîãî ‘Ñâ³òëîç³ð’ ïðè ñðîêå ïîñåâà 20 è 25 
àïðåëÿ è íîðìå âûñåâà ñåìÿí 6,0 è 8,0 ìëí ñåìÿí íà ãåê-
òàð. Íåçàâèñèìî îò ñîðòà ëó÷øåé ïî âñåì âàðèàíòàì áûëà 
íîðìà âûñåâà ñåìÿí 6,0 è 8,0 ìëí øò./ãà. Áîëüøåå êîëè-
÷åñòâî êîðîáî÷åê, êîëè÷åñòâî ñåìÿí â êîðîáî÷êå è ìàññó 
ñåìÿí ñ îäíîãî ðàñòåíèÿ ôîðìèðîâàë ñîðò ëüíà ìàñëè÷-
íîãî ‘Ñâ³òëîç³ð’ ïî ñðàâíåíèþ ñ ñîðòàìè ‘Îðôåé’ è ‘Âîäî-
ãðàé’ çà âûøåóïîìÿíóòûìè ôàêòîðàìè. Ïðè ðàííåì ñðîêå 
ïîñåâà íåçàâèñèìî îò ñîðòà è íîðìû âûñåâà íàáëþäàëè 
íàèìåíüøóþ âåëè÷èíó ìîðôîëîãè÷åñêèõ è óðîæàéíûõ 

ïîêàçàòåëåé ó ðàñòåíèé ëüíà ìàñëè÷íîãî. Âûâîäû. Äëÿ 
áîëåå ïîëíîé ðåàëèçàöèè ãåíåòè÷åñêîãî ïîòåíöèàëà ñî-
ðòîâ ëüíà ìàñëè÷íîãî ïî ìîðôîëîãè÷åñêèì è óðîæàéíûì 
ïîêàçàòåëÿì â óñëîâèÿõ Ëåñîñòåïè Çàïàäíîé íîðìà âû-
ñåâà ñåìÿí äîëæíà ñîñòàâëÿòü 6,0 è 8,0 ìëí øò./ãà ïðè 
ñðîêàõ ïîñåâà 20 è 25 àïðåëÿ. Âûñøåé óðîæàéíîñòüþ è 
óëó÷øåííûìè ìîðôîëîãè÷åñêèìè ïîêàçàòåëÿìè õàðàêòå-
ðèçîâàëñÿ ñîðò ëüíà ‘Ñâ³òëîç³ð’.

Êëþ÷åâûå ñëîâà: Linum humile Mill; íîðìà âûñåâà; 
ñðîê ïîñåâà; ìîðôîëîãè÷åñêèå ïîêàçàòåëè; óðîæàéíîñòü.
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Âñòóï
Ìàòåìàòè÷íà ìîäåëü – öå ïî ñóò³ íàáëèæå-

íèé äî îðèã³íàëó ïåâíîãî îá’ºêòó îáðàç, òî÷-
í³ñòü ÿêîãî âèçíà÷àþòü ñêëàäí³ñòþ ìàòåìà-
òè÷íîãî àïàðàòó åìï³ðè÷íèõ ³ òåîðåòè÷íèõ 
óÿâëåíü, ÿê³ ëåæàòü â îñíîâ³ ìîäåë³ [1–4].

Êëàñè÷í³ ïðîñò³ ìîäåë³ ðîñòó øèðîêî âè-
êîðèñòîâóþòü äëÿ îïèñó áàãàòüîõ á³îëîã³÷-

íèõ ïðîöåñ³â òà ëåãêî àäàïòóþòü, âèêîðèñòî-
âóþ÷è ñòàíäàðòíå ñòàòèñòè÷íå ïðîãðàìíå 
çàáåçïå÷åííÿ, à ¿õí³ ïàðàìåòðè äîçâîëÿþòü 
äîâîë³ øèðîêî ³íòåðïðåòóâàòè îòðèìàí³ äàí³. 
Îäíàê, òàê³ ìîäåë³, ÿê ïðàâèëî, âèçíà÷åí³ 
äëÿ ïåâíèõ óìîâ ïåâíî¿ êóëüòóðè, à îòðèìà-
í³ ðåçóëüòàòè íå ìîæíà ïîøèðèòè íà ³íøó 
çîíó âèðîùóâàííÿ. Òàêîæ òàê³ ìîäåë³ íå 
âðàõîâóþòü äèíàì³êó çì³í á³îëîã³÷íèõ ïðî-
öåñ³â, ïðèðîäí³ âòðàòè âåãåòàòèâíî¿ ìàñè ÷è, 
ñêàæ³ìî, îáìåæóâàëüíèé âïëèâ äåê³ëüêîõ 
ôàêòîð³â íà ð³ñò ³ ðîçâèòîê ðîñëèí [5–8].

Óñ³ ñó÷àñí³ ñ³ëüñüêîãîñïîäàðñüê³ ìîäåë³ 
áóäóþòü íà îñíîâ³ îïèñó ïðîöåñ³â åíåðãî- ³ 
ìàñîîáì³íó ì³æ ðîñëèíàìè òà óìîâàìè ¿õ-
íüîãî âèðîùóâàííÿ. Îñíîâí³ òèïè ìîäåëåé, 
ùî âèêîðèñòîâóþòü, ìîæíà ïîä³ëèòè íà ³ì³-
òàö³éí³ òà äèíàì³÷í³ [9–14].

²ì³òàö³éí³ ìîäåë³ ïðîäóö³éíîãî ïðîöåñó 
ëèøå ôîðìàëüíî îïèñóþòü â åëåêòðîííîìó 
âèãëÿä³ ïðîöåñè, ùî â³äáóâàþòüñÿ ç ðîñëè-
íîþ íà ïîë³, íàñïðàâä³ æ ó íèõ ðåàëüíèé 
æèâèé îá’ºêò çàì³íåíî êîìï’þòåðíèì ³ì³òà-
òîðîì. Òî÷í³ñòü òàêî¿ ìîäåë³ ïîâí³ñòþ áàçó-
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Ìåòà. Ðîçðîáèòè îñíîâí³ êîìïîíåíòè ìîäåë³ àäàïòèâíî¿ ³íôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð. Ìåòîäè. Äëÿ ïðîâåäåííÿ äîñë³äæåíü ³ç âñòàíîâëåííÿ îñíîâíèõ ñòðóêòóðíèõ 
åëåìåíò³â àäàïòèâíî¿ ³íôîðìàö³éíî¿ ìîäåë³ ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ îñíîâíèõ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 
âèêîðèñòîâóâàëè ìåòîä ïîáóäîâè äèíàì³÷íèõ ìîäåëåé. Ðåçóëüòàòè. Äåòàëüíî ïðîàíàë³çîâàíî êîíöåïòóàëüí³ ï³äõîäè 
äî ïîáóäîâè ìàòåìàòè÷íèõ ñ³ëüñüêîãîñïîäàðñüêèõ ìîäåëåé ³ âñòàíîâëåíî îñíîâí³ ïåðåâàãè é íåäîë³êè ñó÷àñíèõ 
àíàëîã³â. Àäàïòèâíà ³íôîðìàö³éíà ìîäåëü áàçóºòüñÿ âèêëþ÷íî íà ïîòðåáàõ ðîñëèíè ³ âëàñíå íà íåîáõ³äíîñò³ çàáåç-
ïå÷èòè ö³ ïîòðåáè äîñòóïíèìè ðåñóðñàìè äëÿ îòðèìàííÿ ñòàá³ëüíî âèñîêî¿ âðîæàéíîñò³ ç âèñîêèìè ïîêàçíèêàìè 
ÿêîñò³. Ïðîãðàìíî-àïàðàòíèé êîìïëåêñ ïîâèíåí ìàòè çâîðîòí³é çâ’ÿçîê ì³æ éîãî îñíîâíèìè ñòðóêòóðíèìè åëåìåí-
òàìè, àäæå çà ðàõóíîê öüîãî çíà÷íî ï³äâèùóºòüñÿ òî÷í³ñòü ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ ðîñëèí. Äàí³, âèçíà÷åí³ 
íà îñíîâ³ ðîáîòè ïåâíèõ ìåõàí³çì³â àáî ïîêàçíèêè ïîãîäíèõ óìîâ òà ¿õí³ ïðîãíîçè âèêîðèñòîâóþòü äëÿ ïðèéíÿòòÿ 
ð³øåíü, îäíàê, ó âèïàäêó ¿õíüî¿ ñóòòºâî¿ çì³íè ð³øåííÿ ïðî îêðåì³ åëåìåíòè òåõíîëîã³¿ ïåðåãëÿäàþòü. Ïðîãðàìíèé 
ïðîäóêò ïîâèíåí áóòè ïîâ’ÿçàíèé ç åêîíîì³÷íîþ ÷àñòèíîþ ³ ïðè ñòâîðåíí³ ðåêîìåíäàö³é âðàõîâóâàòè êîí’þíêòóðó 
ðèíêó òà ïðîãíîçí³ äàí³. Ó ðàç³ íèçüêî¿ çàêóï³âåëüíî¿ ö³íè íà ïðîäóêö³þ ðåêîìåíäóâàòè çàñòîñîâóâàòè, ÷è íå çàñòîñî-
âóâàòè ïåâí³ àãðîòåõí³÷í³ îïåðàö³¿ (ñêàæ³ìî, ï³äæèâëåííÿ ïî âåãåòàö³¿), êð³ì òîãî, êîðèãóâàòè ¿õ ó ðàç³ ñóòòºâî¿ çì³íè 
óìîâ âèðîùóâàííÿ – êîëè çàñòîñóâàííÿ öèõ àãðîçàõîä³â áóäå íååôåêòèâíèì çà ðàõóíîê íåãàòèâíî¿ ä³¿ ïîñóõè òîùî. 
Âèñíîâêè. Àäàïòèâíó ³íôîðìàö³éíó ñèñòåìó ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ â òåõíîëîã³÷íîìó ïðîöåñ³ âèðîùóâàííÿ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ôîðìóþòü íà áàç³ ìîäåë³, ÿêà ñêëàäàºòüñÿ ç òðüîõ ìîäóë³â îçíàê – ï³äñóìêîâî¿ ³ äâîõ 
êîìïîíåíòíèõ. Íà êîæíîìó íàñòóïíîìó åòàï³ ðåàë³çàö³¿ ìîäåë³ ï³äñóìêîâà îçíàêà ñòàº êîìïîíåíòíîþ, ïðè÷îìó ç 
ìàêñèìàëüíèì âíåñêîì ó ï³äñóìêîâó îçíàêó íàñòóïíîãî ìîäóëÿ.
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ºòüñÿ íà ñóêóïíîñò³ çíàíü ³ ïåðåäáà÷åíü çì³-
íè ðîñòó ³ ðîçâèòêó ðîñëèí çàëåæíî â³ä 
âïëèâó íàâêîëèøíüîãî ñåðåäîâèùà [15].

Äèíàì³÷í³ ìîäåë³ äîçâîëÿþòü òî÷í³øå ïðî-
ãíîçóâàòè ð³ñò ³ ðîçâèòîê ðîñëèí òà àíàë³çó-
âàòè íàñë³äêè âïëèâó çîâí³øí³õ ôàêòîð³â çà 
ðàõóíîê â³äòâîðåííÿ çì³í, ùî â³äáóâàþòüñÿ 
ç îá’ºêòîì òà îñîáëèâîñòåé éîãî ôóíêö³îíó-
âàííÿ çàëåæíî íå ò³ëüêè â³ä âèõ³äíèõ äàíèõ, 
à é ³íôîðìàö³¿ ïðî ñòàí ñèñòåìè [16–21].

Îòæå, äèíàì³÷í³ ìîäåë³ ïîâí³øå îïèñóþòü 
ïðîöåñè, àäæå âîíè äîçâîëÿþòü âðàõóâàòè 
äèñêðåòíî-áåçïåðåðâíèé õàðàêòåð ïðèðîäíèõ 
ÿâèù [22, 23]. Îäíàê, ó ñòàä³ÿõ ðîñòó ³ ðîçâè-
òêó ðîñëèí ìîæíà âèä³ëèòè ïåð³îäè, ÿê³ ð³ç-
êî â³äð³çíÿþòüñÿ îäèí â³ä îäíîãî çà ³íòåíñèâ-
í³ñòþ é ñïðÿìîâàí³ñòþ âïëèâó ôàêòîð³â, ñâî-
ºð³äí³ êðèòè÷í³ òî÷êè. Òîìó âïëèâ óìîâ âåãå-
òàö³éíîãî ïåð³îäó òà àãðîòåõí³êè ïîâèíí³ 
áóòè ñèíõðîí³çîâàí³ ç ðåàëüíèì íàñòàííÿì 
ôåíîëîã³÷íèõ ôàç ðîñòó ³ ðîçâèòêó ðîñëèí, 
ùîá ìîäåëü çìîãëà ðåàëüíî îö³íèòè âïëèâ 
òîãî ÷è ³íøîãî ôàêòîðó íà ðîñëèíè [24].

Ïåðø³ ä³ºâ³ ìîäåë³ ïðîãíîçóâàííÿ ïðîäóê-
òèâíîñò³ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 
ç’ÿâèëèñü íà ïî÷àòêó 1970-èõ ðîê³â. Çäåá³ëü-
øîãî òàê³ ìîäåë³ áóëè ïðèçíà÷åí³ âèêëþ÷íî 
äëÿ ïðîâåäåííÿ íà ¿õí³é áàç³ íîâèõ äîñë³äæåíü, 
àäæå íàêîïè÷åíèõ çíàíü áóëî íåäîñòàòíüî äëÿ 
¿õíüîãî âèðîáíè÷îãî âèêîðèñòàííÿ [25, 26].

Ðîçâèòîê ïèòàíü ìîäåëþâàííÿ â 70–80-èõ 
ðîêàõ â ÑÐÑÐ òà ðåøò³ ñâ³òó â³äáóâàâñÿ ñèíõ-
ðîííî, ïðîòå âàðòî â³äì³òèòè ðÿä â³äì³ííîñ-
òåé ³ ïðèíöèïîâèõ ï³äõîä³â äî ïîáóäîâè ìî-
äåëåé. Ïåðåäóñ³ì ãëèáîê³ çíàííÿ ô³ç³îëîã³¿ 
òà ïîòóæíèé ìàòåìàòè÷íèé àïàðàò, çàêëàäå-
íèé â áàçèñ â³ò÷èçíÿíèõ ìîäåëåé ðîñòó ³ ðîç-
âèòêó ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð, Êîí-
ñòàíòèíîâà Î. Ð., Äìèòðåíêà Â. Ï., Îáðàçöî-
âà Î. Ñ., Ãàëÿì³íà Å. Ï., Ñèðîòåíêà Î. Ä., 
Àíòîíåíêî Â. Ñ., Ïîëüîâîãî À. Ì. äîçâîëèâ 
êîíòðîëþâàòè áàãàòî ïàðàìåòð³â òà îòðèìà-
òè âèñîê³ ïîêàçíèêè ¿õíüî¿ òî÷íîñò³ [27–31]. 
Îäíàê ñêëàäí³ñòü ðåàë³çàö³¿ òà â³äñóòí³ñòü 
øèðîêîãî ðîçïîâñþäæåííÿ êîìï’þòåðíî¿ 
òåõí³êè ïðèçâåëè äî òîãî, ùî ðîçðîáëåí³ ìî-
äåë³ íå ìàëè ïðàêòè÷íî¿ ðåàë³çàö³¿ òà âïðî-
âàäæåííÿ ó âèðîáíè÷³ ïðîöåñè [13, 27, 31]. 

Ó òîé æå ÷àñ â çàõ³äíèõ êðà¿íàõ íà ïî÷àò-
êó 1980-èõ ç’ÿâèëèñü ïåðø³ ïðîãðàìè, îð³ºí-
òîâàí³ íà ïðèéíÿòòÿ ð³øåíü ñòîñîâíî ïëàíó-
âàííÿ çðîøåííÿ, íåîáõ³äíîñò³ áîðîòüáè ç³ 
øê³äíèêàìè òà õâîðîáàìè òîùî [32–34]. 

Êîìïëåêñíà á³îô³çè÷íà ìîäåëü «ïîãîäà–
´ðóíò–óðîæàé» Î. Ð. Êîíñòàíòèíîâà âðàõî-
âóº á³îëîã³÷í³ îñîáëèâîñò³ êóëüòóðè, ã³äðî-
ìåòåîðîëîã³÷í³ åëåìåíòè, ðîäþ÷³ñòü ́ ðóíòó é 
àãðîòåõí³êó âèðîùóâàííÿ, îòæå, â îíà ìàº 

÷îòèðè áëîêè: á³îëîã³÷íèé, ìåòåîðîëîã³÷íèé, 
ðîäþ÷îñò³ ´ðóíòó òà àãðîòåõí³êè [30].

Ìîäåëü óðîæàéíîñò³ ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð Â. Ï. Äìèòðåíêà âðàõîâóº 
âïëèâ íà âðîæàéí³ñòü ð³çíèõ ôàêòîð³â ó äè-
íàì³ö³ çà ïåð³îäè âåãåòàö³¿ òà ïîáóäîâàíà 
äëÿ îçèìî¿ ïøåíèö³,  ÿðîãî ÿ÷ìåíþ, êóêóðó-
äçè, îçèìîãî æèòà, êàðòîïë³, áóðÿê³â öóêðî-
âèõ ³ ñîíÿøíèêó [28].

Êîìïëåêñíà ìîäåëü ôîðìóâàííÿ âðîæàé-
íîñò³ êîðìîâèõ ³ çåðíîâèõ êóëüòóð Î. Ñ. Îá-
ðàçöîâà âðàõîâóº âïëèâ ôàêòîð³â íà âðîæàé 
ó âèãëÿä³ äîáóòêó ìàêñèìàëüíî¿ ïîòåíö³éíî¿ 
âðîæàéíîñò³ êóëüòóðè â îïòèìàëüíèõ óìî-
âàõ ³ íîðìîâàíèõ ôóíêö³é îïòèìàëüíîñò³ 
ôàêòîð³â íàâêîëèøíüîãî ñåðåäîâèùà òà åëå-
ìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ [31].

Ìîäåëü ôîðìóâàííÿ âðîæàþ àãðîá³îöåíî-
çó ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð Å. Ï. Ãà-
ëÿì³íà ìàº áëîêîâó ñòðóêòóðó, â ÿê³é îïèñà-
íî âïëèâ á³îòè÷íèõ òà àá³îòè÷íèõ ïðîöåñ³â. 
Ïî ñóò³ ïåðøèé áëîê íàêîïè÷åííÿ àáî ïðè-
ðîñò³â á³îìàñè îïèñóº çá³ëüøåííÿ ¿¿ çà ðàõó-
íîê àñèì³ëÿö³¿ âóãëåêèñëîòè ïîâ³òðÿ ³ íàä-
õîäæåííÿ åëåìåíò³â ì³íåðàëüíîãî æèâëåííÿ 
ç ´ðóíòó, à äðóãèé áëîê îïèñóº ïåðåðîçïîä³ë 
öèõ ðå÷îâèí â îêðåìèõ îðãàíàõ ó âèãëÿä³ 
ñèñòåìè äèíàì³÷íèõ ð³âíÿíü [29].

Ìîäåëü ôîðìóâàííÿ âðîæàþ ñ³ëüñüêîãîñïî-
äàðñüêèõ êóëüòóð Î. Ä. Ñèðîòåíêà âðàõîâóº 
âïëèâ ôàêòîð³â íàâêîëèøíüîãî ñåðåäîâèùà 
íà ïðîäóêòèâí³ñòü ðîñëèí íå ò³ëüêè ÷åðåç 
ïðîöåñ ôîòîñèíòåçó , àëå é ÷åðåç ïðîöåñè äè-
õàííÿ ³ ñòàð³ííÿ òêàíèí òà ïðèçíà÷åíà äëÿ 
âèêîðèñòàííÿ â àâòîìàòèçîâàí³é ñèñòåì³ àã-
ðîìåòåîðîëîã³÷íîãî çàáåçïå÷åííÿ ñ³ëüñüêîãî 
ãîñïîäàðñòâà. Ðîñëèíè â ìîäåë³ ðîçãëÿäàþòü 
ÿê ôóíêö³îíàëüíî äèôåðåíö³éîâàíå ö³ëå, ó 
ÿêîìó âèä³ëåíî ï’ÿòü ñòðóêòóðíèõ îäèíèöü: 
ëèñòêè, ñòåáëà, êîðåí³, îáîëîíêà êîëîñà ³ çåð-
íî. Êðîê ìîäåë³ – îäíà äîáà [27].

Ìîäåëü âïëèâó àãðîìåòåîðîëîã³÷íèõ óìîâ 
íà ð³ñò, ðîçâèòîê ³ ôîðìóâàííÿ óðîæàþ îçè-
ìî¿ ïøåíèö³ Â. Ñ. Àíòîíåíêî ïîáóäîâàíà íà 
çíàííÿõ ùîäî ÷îòèðüîõ ïåð³îä³â æèòòºä³ÿëü-
íîñò³ îçèìî¿ ïøåíèö³: ïðîðîñòàííÿ  íàñ³ííÿ, 
îñ³ííüî¿ âåãåòàö³¿, ïåðåçèì³âë³ ðîñëèí òà âåñ-
íÿíî-ë³òíüî¿ âåãåòàö³¿. Òàêîæ îêðåìî ðîçòà-
øîâóþòü áëîê àãðîìåòåîðîëîã³÷íèõ ôàêòîð³â. 
Óñ³ áëîêè îïèñóþòü ìàòåìàòè÷íèìè ð³âíÿí-
íÿìè â ìåæàõ êîæíîãî ç ôàêòîð³â âïëèâó ç 
óðàõóâàííÿì ðîçâèòêó ñèòóàö³¿ ÿê ç òî÷êè 
çîðó îïòèìàëüíîãî, òàê ³ íåîïòèìàëüíîãî ô³-
ç³îëîã³÷íîãî çíà÷åííÿ ôàêòîð³â, íåîáõ³äíèõ 
äëÿ ðîñòó ³ ðîçâèòêó ïøåíèö³ îçèìî¿ [35].

Áàçîâó äèíàì³÷íó ìîäåëü ôîðìóâàííÿ âðî-
æàþ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð À. Ì. Ïî-
ëüî âîãî âèçíà÷àþòü, âèõîäÿ÷è ç çàêîíîì³ð-
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íîñòåé ôîðìóâàííÿ ã³äðîìåòåîðîëîã³÷íîãî 
ðåæèìó ó ñèñòåì³ «´ðóíò–ðîñëèíà–àòìîñôå-
ðà» ³ á³îëîã³÷íèõ óÿâëåíü ïðî ð³ñò ³ ðîçâèòîê 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ï³ä âïëèâîì 
÷èííèê³â çîâí³øíüîãî ñåðåäîâèùà. Ìîäåëü 
ñêëàäàºòüñÿ ç âîñüìè áëîê³â: âõ³äíî¿ ³íôîð-
ìàö³¿; ðàä³àö³éíî-òåïëîâîãî ðåæèìó ðîñëèí-
íîãî ïîêðèâó; âîäíîãî ðåæèìó ðîñëèííîãî 
ïîêðèâó; ôîòîñèíòåçó; äèõàííÿ ³ ñòàð³ííÿ 
ðîñëèí; ì³íåðàëüíîãî æèâëåííÿ òà ðîñòó 
ðîñëèí. Â îñíîâ³ ìîäåë³ ëåæèòü ñèñòåìà ð³â-
íÿíü ðàä³àö³éíîãî, òåïëîâîãî ³ âîäíîãî áà-
ëàíñ³â, áàëàíñó á³îìàñè (âóãëåâîäó òà àçîòó) 
â ðîñëèííîìó ïîêðèâ³ [27].

Ìîäåë³ ì³æíàðîäíèõ øê³ë ìîäåëþâàííÿ 
ìîæíà êëàñèô³êóâàòè çà äåê³ëüêîìà ïðèí-
öèïîâî â³äì³ííèìè íàïðÿìêàìè: ìîäåëü 
ïðîäóö³éíîãî ïðîöåñó ðîñëèí Ñåïïà-Òîîì³í-
ãà, ð³çíîìàí³òí³ ìîäåë³ ãîëëàíäñüêî¿ øêîëè 
ìîäåëþâàííÿ «School of de Wit», ìîäåë³ àìå-
ðèêàíñüêî¿ òà àíãë³éñüêî¿ øê³ë ìîäåëþâàí-
íÿ ïðîäóö³éíîãî ïðîöåñó ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð [36–41].

Â îñíîâó ìîäåë³ ïðîäóö³éíîãî ïðîöåñó ðîñ-
ëèí Ñåïïà-Òîîì³íãà ïîêëàäåíî êîíöåïö³þ 
ìàêñèìàëüíî¿ ïðîäóêòèâíîñò³ ðîñëèí Õ. Ã. Òî-
îì³íãà ³ ìåòîä åòàëîííèõ óðîæà¿â, ÿêèé âè-
ïëèâàº ç ö³º¿ êîíöåïö³¿. Ïðè öüîìó ïîòåí-
ö³éíó âðîæàéí³ñòü âèçíà÷àþòü øëÿõîì âðà-
õóâàííÿ ôîòîñèíòåòè÷íî-àêòèâíî¿ ðàä³àö³¿ 
(ÔÀÐ) òà á³îëîã³÷íèõ îñîáëèâîñòåé êóëüòóðè 
(ñîðòó) ïðè îïòèìàëüíîìó ðåæèì³ ìåòåîðî-
ëîã³÷íèõ ôàêòîð³â, à ìåòåîðîëîã³÷íî ìîæëè-
âó âðîæàéí³ñòü ðîçãëÿäàþòü ÿê íàéâèùó 
âðîæàéí³ñòü â ³ñíóþ÷èõ ìåòåîðîëîã³÷íèõ 
óìîâàõ [42, 43].

Ó ð³çíîìàí³òíèõ ìîäåëÿõ, ùî áàçóþòüñÿ 
íà êëàñè÷íèõ ï³äõîäàõ ãîëëàíäñüêî¿ øêîëè 
ìîäåëþâàííÿ «School of de Wit» ïðîäóö³é-
íèé ïðîöåñ ðîñëèí ïðåäñòàâëåíî ó âèãëÿä³ 
ñèñòåìè ³íòåíñèâíî¿ âçàºìîä³¿ òàêèõ ïðîöå-
ñ³â ÿê àñèì³ëÿö³ÿ ÑÎ

2
, äèõàííÿ, ð³ñò ³ ðîçâè-

òîê. Øâèäê³ñòü ïðîò³êàííÿ öèõ ô³ç³îëîã³÷-
íèõ ïðîöåñ³â âèçíà÷àþòü óìîâè íàâêîëèø-
íüîãî ñåðåäîâèùà [40, 44, 45].

Ëîã³÷íèì ïðîäîâæåííÿì ³äåé ãîëëàíä-
ñüêî¿ øêîëè ìîäåëþâàííÿ áóëî ñòâîðåííÿ 
ìîäåëåé: ELCROS (Elementary CROp 
Simulator), BACROS (Basic CROp growth 
Simulator), â ÿêèõ âîëîãîçàáåçïå÷åí³ñòü ³ ì³-
íåðàëüíå æèâëåííÿ íå ë³ì³òóþòü ïðîäóêòèâ-
íîñò³ ðîñëèí. Ìîäåëü PHOTON (simulation of 
daily PHOTOsynthesis and transpiration), 
ñòâîðåíà íà áàç³ BACROS, äåòàë³çîâàí³øà òà 
ç ìåíøèì ÷àñîâèì êðîêîì [26]. 

Íàñòóïíèì åòàïîì ðîçâèòêó äàíèõ ìîäåëåé 
áóëî ñòâîðåííÿ ìîäåë³ ARID CROP, ÿêà âðà-
õîâóº âïëèâ âîëîãè íà ïðîäóêòèâí³ñòü ñ³ëü-

ñüêîãîñïîäàðñüêèõ êóëüòóð. À ìîäåëü PAP-
RAN (Production of Arid Pastures limited by 
Rainfall and Nitrogen) çâàæàº íà îñîáëèâîñò³ 
çì³íè âì³ñòó àçîòó â ´ðóíò³ òà âïëèâ éîãî äî-
ñòóïíîñò³ íà ïðîäóêòèâí³ñòü ðîñëèí [40, 46].

Âàðòî â³äì³òèòè âàãîìèé âíåñîê ó ðîçâè-
òîê ìîäåëþâàííÿ ðîñëèí òàêèõ ìîäåëåé ÿê 
SUCROS [40], CERES ³ CROPGRO [47]. Äîâîë³ 
ö³êàâîþ â ïëàí³ íåòðàäèö³éíî¿ ðåàë³çàö³¿ 
êîíöåïòóàëüíèõ ï³äõîä³â ãîëëàíäñüêî¿ øêî-
ëè ìîäåëþâàííÿ «School of de Wit» º ìîäåëü 
LINTUL, ó ÿê³é øâèäê³ñòü ðîñòó á³îìàñè 
ðîçðàõîâóþòü ÿê ïðîäóêò ïåðåõîïëåííÿ ðà-
ä³àö³¿ ðîñëèíí³ñòþ é åôåêòèâíîñò³ âèêîðèñ-
òàííÿ ñâ³òëà [46]. 

Ç ÷àñîì àãðîã³äðîëîã³÷íó ìîäåëü SWATR 
áóëî òðàíñôîðìîâàíî â ìîäåëü SWAP (Soil–
Water–Atmosphere–Plant). Ôàêòè÷íî âîíà º 
äåòàë³çîâàíîþ àãðîã³äðîëîã³÷íîþ ìîäåëëþ, 
â ÿê³é ìîäåëþþòüñÿ âçàºìîçâ’ÿçêè ì³æ ´ðóí-
òîì, âîäîþ, ïîãîäîþ ³ ðîñëèíîþ, òà áàçóºòü-
ñÿ íà ð³âíÿíí³ Ð³÷àðäñà, ÿêå ìîäåëþº òðàí-
ñïîðò âîäè â êîìá³íàö³¿ ³ç çàêîíîì Äàðñ³ ³ 
çàêîíîì çáåðåæåííÿ ìàñè [48, 49]. Ó SWAP 
â³äîáðàæåíî òðè ìîäåë³ ðîñòó ðîñëèí: ïðî-
ñòà ìîäåëü, äåòàë³çîâàíà ìîäåëü (WOFOST) ³ 
ïðîñòà ìîäåëü, ïðèñòîñîâàíà äëÿ ìîäåëþ-
âàííÿ ðîñòó òðàâ [48–50].

Ìîäåëü WOFOST (WOrld FOod Studies) äå-
òàëüíî ðîçãëÿäàº ôîòîñèíòåç ³ ðîçâèòîê ðîñ-
ëèí, à òàêîæ âïëèâ âîäíîãî ³ ñîëÿíîãî ñòðå-
ñó íà ðîçâèòîê ðîñëèí. Íà äàíèé ÷àñ ïàðà-
ìåòðè ö³º¿ ìîäåë³ âèçíà÷åíî äëÿ îçèìî¿ ïøå-
íèö³, êóêóðóäçè, ÿðîãî ÿ÷ìåíþ, ðèñó, áóðÿ-
ê³â öóêðîâèõ, êàðòîïë³, êîðìîâèõ áîá³â, ñî¿, 
îçèìîãî ð³ïàêó ³ ñîíÿøíèêó [51–55].

Äî àìåðèêàíñüêî¿ øêîëè ìîäåëþâàííÿ íà-
ëåæèòü CERES-Wheat, ÿêà â³äîáðàæàº âïëèâ 
ãóñòîòè ðîñëèí, ïîãîäè, âîëîãîñò³ ´ðóíòó ³ 
âì³ñòó àçîòó íà ð³ñò, ðîçâèòîê ³ ôîðìóâàííÿ 
âðîæàþ çëàê³â. Ìîäåëü ìàº äåê³ëüêà ð³âí³â 
ïðîãíîçó ³ êîíòðîëþ – ÿê ëîêàëüíèé, òàê ³ 
ðåã³îíàëüíèé [56–58]. Âîíà ïðîãíîçóº ôàçè 
ðîçâèòêó, ê³ëüê³ñòü ëèñòê³â íà ãîëîâíîìó 
ñòåáë³, ê³ëüê³ñòü ïàãîí³â ³ ê³ëüê³ñòü çåðåí â 
êîëîñ³. Ôàêòè÷íî ìîäåëü CERES-Wheat ðîç-
ðîáëåíî äëÿ îö³íþâàííÿ ïðîäóêòèâíîñò³ ð³ç-
íèõ ïøåíèöü, ç òî÷êè çîðó ôîðìóâàííÿ 
íèìè ïîòåíö³éíîãî âðîæàþ [59].

Êîìàíäà ðîçðîáíèê³â ïîñò³éíî âäîñêîíà-
ëþº ñâ³é ïðîäóêò ³ íà äàíèé ÷àñ ìîäåë³ 
CROPGRO òà CERES º ÷àñòèíîþ íàáîðó ç 
ïðîãíîçóâàííÿ ðîñòó ñ³ëüñüêîãîñïîäàðñüêèõ 
êóëüòóð, íàÿâíèõ ó ïðîãðàìíîìó çàáåçïå-
÷åíí³ ï³ä íàçâîþ «Ñèñòåìà ï³äòðèìêè ïðè-
éíÿòòÿ ð³øåíü äëÿ ïåðåäà÷³ àãðîòåõíîëîã³é 
(DSSAT)» [47, 60, 61]. Îäíàê ñèñòåìà DSSAT 
ìàº íèçêó îáìåæåíü, ùî óñêëàäíþþòü ¿¿ åêñ-
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ïëóàòàö³þ òà íå äîçâîëÿþòü êîðèñòóâà÷àì 
ëåãêî ³íòåãðóâàòè ö³ ìîäåë³ òà ³ì³òóâàòè 
âïëèâ ñ³âîçì³í, ùî âàæëèâî ç òî÷êè çîðó âå-
äåííÿ ñó÷àñíîãî çåìëåðîáñòâà [60, 61].

Ìîäåëü EPIC áóëî ðîçðîáëåíî äëÿ îö³íþ-
âàííÿ ïðîäóêòèâíîñò³ ´ðóíò³â, ùî ïîñòðàæ-
äàëè â³ä åðîç³¿, âîíà òàêîæ çàáåçïå÷óº åôåê-
òèâíå ìîäåëþâàííÿ áàãàòîð³÷íèõ êóëüòóð, 
õî÷à é ìàº îáìåæåííÿ ÷åðåç ïðîñòîòó îïèñ³â 
ïðîöåñ³â ðîñòó ³ ðîçâèòêó [34].

Ìîäåëü CropSyst íàêîïè÷óº áàãàòîð³÷í³ 
åêñïåðèìåíòàëüí³ äàí³ òà íà â³äì³íó â³ä àíà-
ëîã³â ìàº ùîäåííèé êðîê ìîäåëþâàííÿ âðî-
æàþ, à íå ç îãëÿäó íà íàñòàííÿ ïåâíèõ ôå-
íîëîã³÷íèõ ôàç ðîñòó ³ ðîçâèòêó. Ìîäåëü 
³ì³òóº áàëàíñ âîëîãè â ´ðóíò³, àçîòó â ñèñòå-
ì³ «´ðóíò-ðîñëèíè», ð³ñò ³ ðîçâèòîê ðîñëèí, 
íàêîïè÷åííÿ ñóõî¿ ðå÷îâèíè, âðîæàéí³ñòü, 
âèðîáíèöòâî ³ ðîçêëàäàííÿ çàëèøê³â òà åðî-
ç³þ. Âàð³àíòè óïðàâë³ííÿ âêëþ÷àþòü: âèá³ð 
ñîðòó, ñ³âîçì³íó, çðîøåííÿ, ï³äæèâëåííÿ 
àçîòîì, îáðîáêó ´ðóíòó (ïîíàä 80 âàð³àíò³â) 
òà óïðàâë³ííÿ çàëèøêàìè. Ìîäåëü àäàïòî-
âàíà äëÿ òàêèõ êóëüòóð ÿê êóêóðóäçà, ïøå-
íèöÿ, ÿ÷ì³íü, ñîÿ, êàðòîïëÿ, ñî÷åâèöÿ, ñîð-
ãî, ëþïèí, ÷àé ³ âèíîãðàä [62–70].

Ñèìóëÿòîð ñ³ëüñüêîãîñïîäàðñüêèõ âèðîá-
íè÷èõ ñèñòåì (APSIM) ïîä³áíèé äî ìîäåë³ 
CropSyst òà ïðåäñòàâëåíèé ïëàòôîðìîþ äëÿ 
ìîäåëþâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ ñèñòåì. 
Â³í ì³ñòèòü íàá³ð ìîäóë³â, ÿê³ äîçâîëÿþòü 
ìîäåëþâàòè ñèñòåìè äëÿ ð³çíîìàí³òíèõ âçà-
ºìîä³é ðîñëèí, ´ðóíòó, êë³ìàòó ³ òåõíîëîã³é 
âèðîùóâàííÿ [71–78].

Êð³ì óí³âåðñàëüíèõ âàðòî çãàäàòè é îêðå-
ìèé íàïðÿì ìîäåëåé, ÿê³ àäàïòîâàíî ï³ä 
ïåâí³ êóëüòóðè, ñêàæ³ìî, áóðÿêè öóêðîâ³. 
Òàê³ ìîäåë³ ÿê SUBGRO [79], SUCROS [46], 
Patefield òà Austin [80] ìàþòü ñêëàäíó ô³ç³î-
ëîã³÷íó îñíîâó, ùî âèìàãàº âåëèêî¿ ê³ëüêîñ-
ò³ ïàðàìåòð³â, àëå íå âðàõîâóþòü îñîáëèâîñ-
ò³ äèíàì³÷íîãî ðîçïîä³ëó àñèì³ëÿò³â ó ðîñ-
ëèí³. ¯õí³ì íåäîë³êîì º îáìåæåííÿ ðåã³îíîì 
òà óìîâàìè, äëÿ ÿêèõ ¿õ áóëî ðîçðîáëåíî.

Äëÿ óñï³øíîãî îö³íþâàííÿ á³îëîã³÷íîãî 
ïîòåíö³àëó ñîðò³â ñ³ëüñüêîãîñïîäàðñüêèõ 
êóëüòóð ïîòð³áí³ çíàííÿ ïðî ³ñòîòí³ñòü âíå-
ñêó îêðåìèõ îçíàê ó ôîðìóâàííÿ âðîæàþ òà 
ÿêîñò³. Àäæå âëàñíå çíàííÿ ì³íëèâîñò³ 
îçíàê ó ïîºäíàíí³ ç ô³ç³îëîã³÷íèìè àñïåêòà-
ìè ¿õíüîãî ôîðìóâàííÿ äîçâîëÿòü ðîçðîáèòè 
òà çàïðîâàäèòè àãðîòåõí³÷í³ ïðèéîìè âïëè-
âó íà ðîñëèíó [81–84].

Ïðè ñòâîðåíí³ ìàòåìàòè÷íèõ ìîäåëåé ðîñ-
ëèí îäíèì ç íàéïð³îðèòåòí³øèõ ñó÷àñíèõ çà-
âäàíü º ðîçðîáëåííÿ àäàïòèâíèõ ñèñòåì ç 
ðîçâèíóòèìè ìåõàí³çìàìè ñàìîíàëàøòóâàí-
íÿ, ÿê³ çàáåçïå÷óâàòèìóòü ñò³éê³ñòü ôóíêö³î-

íóâàííÿ ³ ñòàá³ëüí³ñòü ê³íöåâîãî ïðîäóêòó â 
êîíêðåòíèõ óìîâàõ çîâí³øíüîãî ñåðåäîâèùà. 
Óïðàâë³ííÿ àäàïòèâíèìè ñèñòåìàìè ÿê³ñíî 
³íøå – íå ÷åðåç ðåãóëþâàííÿ çîâí³øíüîãî ñå-
ðåäîâèùà, à ÷åðåç âïëèâ íà âíóòð³øí³ ïðî-
öåñè, òîáòî ðåãóëÿö³ÿ á³îëîã³÷íèõ ïðîöåñ³â 
ñèíòåçó îðãàí³÷íî¿ ðå÷îâèíè, ïåðåòâîðåííÿ ¿¿ 
â êîðèñíó ïðîäóêö³þ ðîñòó é ðîçâèòêó ³ â 
ö³ëîìó ôåíîòèïîâî¿ ðåàë³çàö³¿ ãåíåòè÷íî¿ ³í-
ôîðìàö³¿ [85–88].

Ðîçðîáëåí³ ìîäåë³ ïîâèíí³ ì³ñòèòè òàêó 
³íôîðìàö³þ: õàðàêòåðèñòèêó çîíè âèðîùó-
âàííÿ ñîðòó, äåòàëüíèé îïèñ ñåëåêö³éíî çíà-
÷óùèõ îçíàê ç äîêàçàìè ¿õíüîãî çíà÷åííÿ 
äëÿ ïðîäóêòèâíîñò³, ÿêîñò³ ïðîäóêö³¿ ³ ñò³é-
êîñò³ ïðîòè íåñïðèÿòëèâèõ ôàêòîð³â ñåðåä-
îâèùà. Òîìó âèð³øàëüíèìè ñòàþòü çíàííÿ 
á³îëîã³÷íèõ ïðîöåñ³â ³ óïðàâë³ííÿ íèìè, ìî-
äåëþâàííÿ ñòàº íàóêîºìíèì é ³íôîðìàö³éíî 
ºìíèì, à óïðàâë³ííÿ ³íôîðìàö³éíèìè ðå-
ñóðñàìè – öåíòðàëüíîþ ïðîáëåìîþ ðîçðîáêè 
ìîäåë³ [13, 89–91].

Çàãàëîì ïðîäóêòèâí³ñòü ðîñëèí ìîæå á óòè 
ñôîðìîâàíà çà ðàõóíîê îïòèìàëüíîãî ñï³â-
â³äíîøåííÿ óñ³õ åëåìåíò³â ñòðóêòóðè. Àäæå 
çà ë³ì³òó ôàêòîð³â, íåîáõ³äíèõ äëÿ ðîçâèòêó 
îäíîãî ç å ëåìåíò³â ñòðóêòóðè ðîñëèí, ³íäè-
â³äóàëüíèé ð³âåíü ïðîäóêòèâíîñò³ ìîæíà 
êîìïåíñóâàòè ïîâí³øèì ðîçâèòêîì ³íøèõ 
åëåìåíò³â. Òàêîæ çàãàëüíîâ³äîìèì º òå, ùî 
îêðåì³ åëåìåíòè ñòðóêòóðè, ùî âèçíà÷àþòü 
ïðîäóêòèâí³ñòü ðîñëèí, çàêëàäàþòüñÿ íà 
ð³çíèõ åòàïàõ îðãàíîãåíåçó, à òîìó äëÿ ¿õ-
íüîãî îïòèìàëüíîãî ðîçâèòêó íåîáõ³äí³ ð³ç-
í³, ³íêîëè êîíòðàñòí³ óìîâè. ² ôàêòîðè, ùî 
îáìåæóâàëè ôîðìóâàííÿ îäí³º¿ îçíàêè, ñëó-
ãóþòü ñâîºð³äíèìè êàòàë³çàòîðàìè äëÿ ³í-
øî¿ [92–95].

Ïðîòå, çà íàñòàííÿ íåñïðèÿòëèâèõ óìîâ âè-
ðîùóâàííÿ ÷è íå äîòðèìàííÿ áàçîâèõ âèìîã 
òåõíîëîã³¿ âèðîùóâàííÿ ñîðò³â íå âàðòî ïî-
êëàäàòèñü íà àäàïòèâíèé ïîòåíö³àë ðîñëèí 
ÿê çàñ³á ôîðìóâàííÿ âèñîêîãî ð³âíÿ ïðîäóê-
òèâíîñò³. Àäæå ìåæ³ âàð³àáåëüíîñò³ êîæíîãî 
îêðåìîãî åëåìåíòà ñòðóêòóðè ïðîäóêòèâíîñò³ 
ìîæëèâ³ ëèøå çà ïåâíèõ, ãåíåòè÷íî âèçíà÷å-
íèõ ìåæ éîãî ïëàñòè÷íîñò³ [96, 97, 99].

Ìåòà äîñë³äæåíü – ðîçðîáèòè îñíîâí³ êîì-
ïîíåíòè àäàïòèâíî¿ ³íôîðìàö³éíî¿ ñèñòåìè 
ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð.

Ìåòîäè äîñë³äæåíü
Äëÿ ïðîâåäåííÿ äîñë³äæåíü ç³ âñòàíîâëåí-

íÿ îñíîâíèõ ñòðóêòóðíèõ åëåìåíò³â àäàïòèâ-
íî¿ ³íôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ 
ïðîäóêòèâíîñò³ ñ³ëüñüêîãîñïîäàðñüêèõ êóëü-
òóð âèêîðèñòîâóâàëè ìåòîä ïîáóäîâè äèíà-
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ì³÷íèõ ìîäåëåé. Äèíàì³÷í³ ìîäåë³ âêëþ÷à-
þòü â ñåáå òðè ð³çíîâèäè äèíàì³êè ñèñòåìè: 
ôóíêö³îíóâàííÿ, ðîñòó ³ ðîçâèòêó. Çà ïåðøî-
ãî âàð³àíòó äèíàì³êè ñèñòåìè âðàõîâóþòü 
ïðîöåñè, ñïðÿìîâàí³ íà âèêîíàííÿ ñèñòåìîþ 
ñâî¿õ ôóíêö³é, à ìîäåë³ ðîñòó ³ ðîçâèòêó ñèñ-
òåìè äîçâîëÿþòü ñïðîãíîçóâàòè ïàðàìåòðè 
ñèñòåìè óïðîäîâæ òðèâàëîãî ïðîì³æêó ÷àñó.

Ïðè ïîáóäîâ³ äèíàì³÷íî¿ ìîäåë³ âðàõîâó-
âàëè, ùî ïðîöåñè ¿¿ ðîñòó ³ ðîçâèòêó íå º 
âçàºìîçàì³ííèìè, àäæå ð³ñò ñèñòåì ïî â’ÿ-
çàíèé ³ç çá³ëüøåííÿì ¿õí³õ ðîçì³ð³â, âêëþ-
÷åííÿì ó ñèñòåìó îá’ºêò³â ³ç çîâí³øíüîãî 
ñåðåäîâèùà, ìàòåð³àëüíèõ òà ³íøèõ ðåñóð-
ñ³â. Ðîçâèòîê áåçïîñåðåäíüî â³äáóâàºòüñÿ 
áåç çá³ëüøåííÿ ðîçì³ð³â ñèñòåìè, à ³íêîëè 
íàâ³òü ïðè ¿¿ îïòèì³çàö³¿ òà çìåíøåíí³, ³ 
ïåðåäáà÷àº çì³íó çâ’ÿçê³â ì³æ åëåìåíòàìè 
ìîäåë³, ñïðîùåííÿ, óäîñêîíàëåííÿ îêðåìèõ 
ôóíêö³é òîùî. Îñîáëèâî ÿñêðàâî äàí³ ïðî-
öåñè òðàíñôîðìàö³¿ ìîäåë³ â³äïîâ³äàþòü 
á³îëîã³÷íèì çàêîíîì³ðíîñòÿì ðîñòó ³ ðîçâè-
òêó ðîñëèí.

Ìîäåëþâàííÿ äèíàì³÷íèõ ñèñòåì ïðîâî-
äèëè çà âèêîðèñòàííÿ ìåòîä³â, çàñíîâàíèõ 
íà òåîð³¿ ìíîæèí, à òîìó ñóêóïí³ñòü ñòàí³â 
ñèñòåìè ìîæå áóòè äèñêðåòíîþ, àáî æ íå-
ïåðåðâíîþ. Â³äïîâ³äíî äèíàì³êó ñèñòåìè 
ðîçãëÿäàëè ÿê ïîñë³äîâíèé ïåðåõ³ä ñèñòåìè 
ç îäíîãî ñòàíó â ³íøèé. Äëÿ âèâ÷åííÿ äèíà-
ì³êè ñèñòåì áóäóâàëè ìíîæèíè âõ³äíèõ ³ 
âèõ³äíèõ ïðîöåñ³â.

Âèçíà÷åííÿ îñíîâíèõ ñòðóêòóðíèõ êîìïî-
íåíò³â ìîäåë³ àäàïòèâíî¿ ³íôîðìàö³éíî¿ ñèñ-
òåìè ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ ñ³ëü-
ñüêîãîñïîäàðñüêèõ êóëüòóð ïðîâîäèëè ç âè-
êîðèñòàííÿì åìï³ðè÷íî¿, òåîðåòè÷íî¿ òà ìà-
òåìàòè÷íî¿ ÷àñòèí. Äî åìï³ðè÷íî¿ ÷àñòèíè 
â³äíîñèëè àíàë³ç ìàñèâó åêñïåðèìåíòàëüíèõ 
äàíèõ, ùî íàêîïè÷óþòüñÿ ²íñòèòóòîì åêñ-
ïåðòèçè ñîðò³â ðîñëèí â ïîëüîâèõ äîñë³-
äæåííÿõ (ôåíîëîã³÷í³ ñïîñòåðåæåííÿ, ïðî-
äóêòèâí³ñòü òà ÿê³ñòü âðîæàþ ñîðò³â ð³çíèõ 
êóëüòóð â óìîâàõ ïóíêò³â äîñë³äæåíü, òîùî). 
Òåîðåòè÷íó ÷àñòèíó áàçóâàëè íà îñíîâíèõ 
êîíöåïö³ÿõ, íåîáõ³äíèõ äëÿ îá’ºäíàííÿ é 
ïîÿñíåííÿ ç ºäèíî¿ òî÷êè çîðó îòðèìàíèõ 
åêñïåðèìåíòàëüíèõ çàêîíîì³ðíîñòåé òà 
ÿâèù. Ìàòåìàòè÷íà ÷àñòèíà âêëþ÷àëà â 
ñåáå îñíîâí³ ìåòîäè îáðîáêè åêñïåðèìåí-
òàëüíèõ äàíèõ: äèñïåðñ³éíèé, êîðåëÿö³éíî-
ðåãðåñ³éíèé, êëàñòåðíèé àíàë³ç.

Ïåðøèì êðîêîì äî ïîáóäîâè ìîäåë³ áóëî 
îïðàöþâàííÿ åìï³ðè÷íî¿ ÷àñòèíè ìàñèâó 
åêñïåðèìåíòàëüíèõ äàíèõ çà äîïîìîãîþ ìà-
òåìàòè÷íèõ ìåòîä³â àíàë³çó. Íà îñíîâ³ ïðî-
âåäåíèõ àíàë³ç³â áóëî âäîñêîíàëåíî ñòðóêòó-
ðó òåîðåòè÷íî¿ ÷àñòèíè ìîäåë³ àäàïòèâíî¿ 

³íôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðî-
äóêòèâíîñò³ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð.

Ðåçóëüòàòè äîñë³äæåíü
Â îñíîâó ïîáóäîâè ãîëîâíèõ ñòðóêòóðíèõ 

êîìïîíåíò³â ìîäåë³ àäàïòèâíî¿ ³íôîðìàö³é-
íî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ïîêëàäåíî 
³ºðàðõ³÷í³ñòü ïðîÿâó îçíàê â îíòîãåíåç³ òà 
â³äïîâ³äí³ñòü ¿õíüîãî ïðîÿâó â îðãàíîãåíåç³. 
Îñê³ëüêè åòàïè ðåàë³çàö³¿ â ôåíîòèï³ îçíàê 
â³äîáðàæàþòü ôàçè ðîñòó ³ ðîçâèòêó ðîñëèí, 
òî âçàºìîçâ’ÿçîê ì³æ êîìïîíåíòàìè ìîäåë³ 
ìîæíà ââàæàòè ïîêàçíèêîì äèíàì³÷íî¿ âïî-
ðÿäêîâàíîñò³ âçàºìîä³¿ ì³æ åëåìåíòàìè ãå-
íåòè÷íî¿ ñèñòåìè.

Çà àíàëîã³ºþ ç ìîäåëÿìè, âèñâ³òëåíèìè â 
ïðàöÿõ Â. À. Äðàãàâöåâà, Ï. Ï. Ë³òóíà òà 
À. Ë. Çîçóë³, ìîäåëü ñêëàäàºòüñÿ ç òðüîõ ìî-
äóë³â îçíàê – ï³äñóìêîâî¿ ³ äâîõ êîìïîíåíò-
íèõ. Ñóòòºâîþ â³äì³íí³ñòþ â³ä ïðîïîíîâà-
íèõ ï³äõîä³â äî ìîäåëþâàííÿ º âèêîðèñòàí-
íÿ ðîçðîáëåíî¿ íàìè ìîäåë³ äëÿ ïðîãíîçó-
âàííÿ ïðîäóêòèâíîñò³ ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð, à ï³äõîäè, îïèñàí³ â ïðàöÿõ 
³íøèõ íàóêîâö³â, ñïðÿìîâàí³ íà îïèñ ³ñíóþ-
÷èõ âçàºìîçâ’ÿçê³â òà ¿õíüîãî âíåñêó ó ôîð-
ìóâàííÿ ïðîäóêòèâíîñò³ ñîðò³â ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð.

Çà ï³äñóìêîâ³ îçíàêè áåðóòü ò³, ùî ìàþòü 
ì³æ ñîáîþ åêîëîã³÷íî ñòàá³ëüí³ çâ’ÿçêè òà 
íàéâèùèé ñóìàðíèé âíåñîê ó ê³íöåâó ï³ä-
ñóìêîâó îçíàêó –ïðîäóêòèâí³ñòü ðîñëèí. Íà 
êîæíîìó íàñòóïíîìó åòàï³ ïîáóäîâè ìîäåë³ 
ï³äñóìêîâà îçíàêà ñòàº êîìïîíåíòíîþ, ïðè-
÷îìó ç ìàêñèìàëüíèì âíåñêîì ó ï³äñóìêîâó 
îçíàêó íàñòóïíîãî ìîäóëÿ.

Ìîäåë³ îçíàê ïðîäóêòèâíîñò³ äîñë³äæóâà-
íèõ ñîðò³â ìàþòü òàê³ ñï³ëüí³ ðèñè: çíà÷åí-
íÿ îçíàê ïðîäóêòèâíîñò³ îáóìîâëåí³ á³îëî-
ã³÷íèìè îñîáëèâîñòÿìè êîíêðåòíîãî ñîðòó; 
¿õíþ âàð³àáåëüí³ñòü âèçíà÷àþòü ðåàêö³ºþ 
ãåíîòèïó íà çì³íó óìîâ âèðîùóâàííÿ; ï³ä-
ñóìêîâà îçíàêà õàðàêòåðèçóºòüñÿ ñòàá³ëüíî 
âèñîêèì êîðåëÿö³éíèì çâ’ÿçêîì ç îçíàêîþ, 
ùî â íàñòóïíîìó ìîäóë³ º ï³äñóìêîâîþ.

Íà äàíèé ÷àñ ³ñíóº áåçë³÷ âèêîðèñòîâóâà-
íèõ íà ïðàêòèö³ ìîäåëåé, îñîáëèâî ÿñêðàâî 
¿õí³ îñîáëèâîñò³ ìîæíà ïîêàçàòè íà ïðèêëà-
ä³ ñèñòåì òî÷íîãî çåìëåðîáñòâà. Òàê³ ïðàê-
òè÷í³ ìîäåë³, íà â³äì³íó â³ä òåîðåòè÷íèõ ÷è 
ñóòî íàóêîâèõ, ñïðÿìîâàí³ íà âèð³øåííÿ ïè-
òàííÿ òî÷íîãî ïåðåäáà÷åííÿ ïîòðåá ðîñëèí 
òà, â³äïîâ³äíî, ïðîãíîçóâàííÿ ¿õíüîãî âðî-
æàþ. Çàãàëîì äëÿ ðîçóì³ííÿ ïðèíöèïîâèõ 
â³äì³ííîñòåé ¿õíüî¿ ïîáóäîâè ìîæíà ñôîð-
ìóâàòè çàãàëüíó ñòðóêòóðó òàêèõ ìîäåëåé 
(ðèñ. 1).
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Ðîñëèííèöòâî

Îñíîâíèìè íåäîë³êàìè ïðàêòè÷íî¿ ðåàë³-
çàö³¿ ìîäåëåé, ÿê³ ïîêëàäåíî â îñíîâó ñèñòåì 
òî÷íîãî çåìëåðîáñòâà º òå, ùî âîíè ðîçðîáëå-
í³ ÿê ïðîäóêò, ÿêèé ïîâèíí³ âèêîðèñòîâóâà-
òè â ñâî¿é ïðîôåñ³éí³é ðîáîò³ á³îëîãè òà àã-
ðîíîìè. Ç ïðàêòè÷íî¿ òî÷êè çîðó ìîäåë³ 
WOFOST, CERES, CropSyst òà àíàëîã³÷í³ ¿ì 
ïîòðåáóþòü â³ä àãðîíîì³â ãëèáîêèõ çíàíü. 
Àëüòåðíàòèâîþ º çàïðîâàäæåííÿ ñèñòåì òî÷-
íîãî çåìëåðîáñòâà.

Ñóòî òåõí³÷íèé ï³äõ³ä äî âèð³øåííÿ ïðî-
áëåì ìîäåëþâàííÿ ïîëÿãàº â òîìó, ùî äå-
òàëüíèé àíàë³ç ïîòðåá ðîñëèí òà ïîáàæàííÿ 
àãðîíîì³â ñòàâëÿòü íà äðóãå ì³ñöå â ãîíèòâ³ 
çà òåõí³÷íîþ äîñêîíàë³ñòþ òà ïðîñòîòîþ âè-
ïóñêó ãîòîâî¿ òåõí³÷íî¿ ïðîäóêö³¿. Òàê øè-
ðîêî âïðîâàäæóþòü îêðåì³ ìîäóë³ (êîíòðîëü 
ïàëèâà, ïåðåì³ùåííÿ òåõí³êè, àãðîõ³ì³÷í³ 
êàðòè, êàðòè âðîæàéíîñò³ êóëüòóð) áåç 
ïðèâ’ÿçóâàííÿ ¿õ äî ºäèíî¿ ö³ë³ñíî¿ ñèñòåìè 
ïðèéíÿòòÿ ð³øåíü.

Ïåðåâàæíà á³ëüø³ñòü ìåòîä³â äèñòàíö³é-
íîãî àíàë³çó ñòàí³â ðîñëèí ´ðóíòóºòüñÿ 
ëèøå íà îáðîáëåíí³ ñóïóòíèêîâèõ àáî àåðî-
ôîòîçí³ìê³â, àáî íà îáðîáëåíí³ äàíèõ, îòðè-
ìàíèõ ³ç ñåíñîð³â àãðîòåõí³÷íèõ çíàðÿäü. 
Òîáòî, ñåíñîðè ìîæóòü íå êîíòàêòóâàòè íà-
ïðÿìó ç ðîñëèíàìè, à êîìï’þòåðí³ ñèñòåìè 
àíàë³çó ïðîâîäÿòü óñåðåäíåííÿ ³íôîðìàö³¿ 
çà çàêðèòèì àëãîðèòìîì áåç ¿¿ óòî÷íåííÿ. Ó 
ðåçóëüòàò³ îòðèìàííÿ ³íôîðìàö³¿ çà äîïîìî-
ãîþ òàêèõ ìåòîä³â âàæêî âèçíà÷èòè ÷è çì³-
íà êîëüîðó ëèñòê³â ðîñëèí íà ôîòî áóëà íà-
ñë³äêîì õâîðîá ëèñòêîâîãî àïàðàòó, ÷è íå-
ïðàâèëüíîãî çàñòîñóâàííÿ àãðîõ³ì³êàò³â, ÷è 
òèì÷àñîâî¿ íåäîñòóïíîñò³, ÷è ïîñò³éíîãî äå-
ô³öèòó åëåìåíò³â æèâëåííÿ â ´ðóíò³ òîùî. 
Òîìó àíàë³ç îòðèìàíî¿ òàêèì ÷èíîì ³íôîð-
ìàö³¿ íå ìîæå çàáåçïå÷èòè äîñòàòíþ òî÷í³ñòü 
ïðîãíîçóâàííÿ, àäæå öèôðîâ³ òåõíîëîã³¿ çà-
ïðîãðàìîâàí³ ³ãíîðóâàòè ïîõèáêè, îñîáëèâî 

òàê³, ùî íå ïåðåäáà÷åí³ àëãîðèòìîì â³äïî-
â³äíèõ ïðîãðàì. Ñó÷àñí³ ìåòîäè òî÷íîãî çåì-
ëåðîáñòâà, çàçâè÷àé, íå ïåðåäáà÷àþòü êîìó-
í³êàö³é ì³æ ñîáîþ òà çâîðîòíüîãî çâ’ÿçêó, 
íåîáõ³äíîãî äëÿ êîðèãóâàííÿ ð³øåíü â ïðî-
öåñ³ çì³íè óìîâ âèðîùóâàííÿ âíàñë³äîê ä³¿ 
íåïåðåáîðíèõ ôàêòîð³â. Òàêèì ÷èíîì, âàæ-
ëèâî ñôîðìóâàòè îñíîâíó ñòðóêòóðó öèôðî-
âî¿ òåõíîëîã³¿ ðîñëèí ÿê òàêó, ùî âçàºìîä³º 
ç ðîñëèíàìè çà äîïîìîãîþ â³äïîâ³äíîãî òåõ-
í³÷íîãî, ³íôîðìàö³éíîãî, ïðîãðàìíîãî òà ìà-
òåìàòè÷íîãî çàáåçïå÷åííÿ (ðèñ. 2).

Ñàìå íàÿâí³ñòü çâîðîòíüîãî çâ’ÿçêó, ðåàë³-
çîâàíîãî çà äîïîìîãîþ â³äïîâ³äíèõ àëãîðèò-
ì³â ðîáîòè ç ³íôîðìàö³ºþ, òà àâòîìàòèçîâà-
íèõ äàò÷èê³â äîçâîëèòü ïîñò³éíî âåðèô³êî-
âóâàòè äàí³ òà îòðèìóâàòè ïðîäóêò âèñîêî¿ 
òî÷íîñò³. ×åðåç ïîñò³éíå êîðèãóâàííÿ ìîäåë³ 
ìîæíà óíèêíóòè íàêîïè÷åííÿ ñèñòåìàòè÷-
íî¿ ïîõèáêè.

Ñåðåä óñ³õ ïðåäñòàâëåíèõ êîìïîíåíò³â 
ñòðóêòóðè âçàºìîä³¿ öèôðîâî¿ òåõíîëîã³¿ 
ðîñëèí íàéá³ëüøå âèâ÷åí³ ìàòåìàòè÷íå, ³í-
ôîðìàö³éíå òà ïðîãðàìíå çàáåçïå÷åííÿ. Ïðè 
ïîáóäîâ³ êîíêðåòíèõ ìàòåìàòè÷íèõ ìîäåëåé 
ìîæíà äîâîë³ øâèäêî àäàïòóâàòè ö³ ìîäóë³ 
äî îñîáëèâîñòåé ñòðóêòóðè âçàºìîä³¿ îñíî-
âíèõ êîìïîíåíò³â. À òåõí³÷íå çàáåçïå÷åííÿ 
â ïëàí³ ñòâîðåííÿ òà âïðîâàäæåííÿ íîâèõ 
ñåíñîð³â âèçíà÷åííÿ ñòàíó ðîñëèí ïîòðåáóº 
îñîáëèâî¿ óâàãè. Àäæå, â³ä öüîãî çàëåæèòü 
íå ò³ëüêè òî÷í³ñòü ìîäåë³ à é êðîê ìîäåë³ – 
âëàñíå ç ÿêèì ÷àñîâèì ³íòåðâàëîì ìîæíà 
áóäå ïðîãíîçóâàòè âïëèâ íà ðîñëèíè çì³í 
óìîâ âèðîùóâàííÿ òà â³äïîâ³äíî ðåàãóâàòè 
íà íèõ.

Â³äïîâ³äíî, äëÿ ñòâîðåííÿ òî÷íî¿ ìîäåë³ 
îòðèìóâàíà ³íôîðìàö³ÿ ïîâèííà áàçóâàòèñü 
íà çàñòîñóâàíí³ ñó÷àñíèõ ñåíñîð³â, ÿê³ ³íòå-
ãðóþòü â àãðîöåíîç ïîëÿ ³ ïåðåäàþòü ³íôîðìà-
ö³þ ïðî ñòàí ðîñëèí òà óìîâè íàâêîëèøíüîãî 

Ðèñ. 1. Ñòðóêòóðà ôîðìóâàííÿ ìîäåëåé, 
ùî âèêîðèñòîâóþòü â ñèñòåìàõ òî÷íîãî çåìëåðîáñòâà

ÇÁ²Ð ÄÀÍÈÕ
(ìîí³òîðèíã óðîæàéíîñò³, õ³ì³÷íîãî 

ñêëàäó, êë³ìàòè÷íèõ òà ´ðóíòîâèõ óìîâ)

ÂÅÄÅÍÍß Ñ²ËÜÑÜÊÎÃÎÑÏÎÄÀÐÑÜÊÎ¯ Ä²ßËÜÍÎÑÒ² 
(ïðèñòðî¿ ñóïóòíèêîâî¿ íàâ³ãàö³¿, áîðòîâ³ 

êîìï’þòåðè, òåõí³÷í³ ïðèñòðî¿ ó ñ³ëüñüêîìó 
ãîñïîäàðñòâ³)

ÀÍÀË²Ç 
(åëåêòðîííà êàðòà ïîë³â, 

ãåî³íôîðìàö³éí³ ñèñòåìè)

ÏÐÈÉÍßÒÒß ÓÏÐÀÂË²ÍÑÜÊÈÕ Ð²ØÅÍÜ 
(çâ³òí³ñòü, ñèñòåìà ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü)
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ñåðåäîâèùà â ðåæèì³ îí-ëàéí 24 ãîäèíè íà 
äîáó 7 äí³â íà òèæäåíü. ²íôîðìàö³þ, îòðèìó-
âàíó ç ïðèëàä³â, ëåãêî ñï³ââ³äíîñèòè ç äàíè-
ìè ìåòåîðîëîã³÷íèõ òà àãðîõ³ì³÷íèõ ñïîñòå-
ðåæåíü. Çà ðîñëèíàìè ìîæíà ñïîñòåð³ãàòè ÿê 
äî ïðîâåäåííÿ îñíîâíèõ àãðîòåõí³÷íèõ îïåðà-
ö³é, òàê ³ ï³ä ÷àñ ¿õíüîãî âèêîíàííÿ ³ ï³ñëÿ 
(÷îãî íå çðîáèø â ðó÷íîìó ðåæèì³ îäðàçó ï³ñ-
ëÿ çàñòîñóâàííÿ, ñêàæ³ìî, ïåñòèöèä³â). Ñåíñî-
ðè îá’ºäíóþòü â ºäèíó ñèñòåìó, ¿õí³ äàí³ ïåðå-
äàþòü â ºäèíó ìåðåæó, êîíöåíòðóþòü òà îá-
ðîáëÿþòü çà äîïîìîãîþ îäíîãî ñåðâåðà òà â³ä-
ïîâ³äíîãî ïðîãðàìíîãî çàáåçïå÷åííÿ. Òàê³ 
îñîáëèâîñò³ ìåðåæåâî¿ ðîáîòè ñåíñîð³â äîçâî-

ëÿþòü íå ò³ëüêè ï³äâèùèòè øâèäê³ñòü çíÿòòÿ 
³íôîðìàö³¿ (àäæå ´ðóíòîîáðîáíà òåõí³êà ÷è 
îïðèñêóâà÷, ùî ïðîõîäèòü ïî ïîëþ ìîæå çí³-
ìàòè äàí³ ç ñåíñîð³â âèçíà÷åííÿ ñòàíó ðîñëèí), 
à é óí³ô³êóâàòè àëãîðèòìè òà ïðèøâèäøèòè 
îáðîáêó îòðèìóâàíî¿ ³íôîðìàö³¿.

Îòæå, àíàë³ç ³ ñèñòåìàòèçàö³ÿ áåçë³÷³ ìà-
òåìàòè÷íèõ ìîäåëåé òà âëàñí³ òåîðåòè÷í³ é 
ïðàêòè÷í³ íàïðàöþâàííÿ â ïîáóäîâ³ ìàòåìà-
òè÷íèõ ìîäåëåé ðîñëèí äîçâîëÿþòü ñôîðìó-
âàòè áëîê-ñõåìó îñíîâíèõ òðüîõ ìîäóë³â 
îçíàê – ï³äñóìêîâî¿ ³ äâîõ êîìïîíåíòíèõ 
ìîäåë³ ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ ðîñ-
ëèí (ðèñ. 3).

Ðèñ. 2. Ñòðóêòóðà âçàºìîä³¿ îñíîâíèõ êîìïîíåíò³â öèôðîâî¿ òåõíîëîã³¿ âèðîùóâàííÿ ðîñëèí

Òåõí³÷íå çàáåçïå÷åííÿ

Êîìïëåêñ òåõí³÷íèõ çàñîá³â: äàò÷èêè, 
êîìï’þòåðè, ñåðâåðè, âèêîíóþ÷³ 

ìåõàí³çìè, òà ³í.

²íôîðìàö³éíå çàáåçïå÷åííÿ

Ñóêóïí³ñòü ìåòîä³â ³ çàñîá³â 
âçàºìîä³¿ ñèñòåìè²íôîðìàö³éíà ñèñòåìà

ÐÎÑËÈÍÀ

Ìàòåìàòè÷íå çàáåçïå÷åííÿ

Ìàòåìàòè÷í³ ìîäåë³, 
ìåòîäè òà àëãîðèòìè

Ïðîãðàìíå çàáåçïå÷åííÿ

Áàçè äàíèõ òà ³íø³ ïðîãðàìí³ 
ïðîäóêòè, òåõí³÷íà äîêóìåíòàö³ÿ

Ðèñ. 3. Ìîäåëü ïðîãíîçóâàííÿ ïðîäóêòèâíîñò³ ðîñëèí

Ôàêòè÷íî íà êîæíîìó åòàï³ ðîñòó ³ ðîçâè-
òêó ðîñëèí âèçíà÷àþòü ñâîþ áëîê-ñõåìó ìî-
äóë³â îçíàê, ÿê³ çàëåæàòü â³ä îñîáëèâîñòåé 
âïëèâó ôàêòîð³â âèðîùóâàííÿ íà ðîñëèíè 
â³äïîâ³äíî¿ êóëüòóðè, êðèòè÷íèõ ïåð³îä³â 
ðîñòó ³ ðîçâèòêó, ìîæëèâîñòåé îïèñó îòðè-
ìóâàíèõ âçàºìîä³é ìàòåìàòè÷íèì àïàðàòîì. 
Ïðè öüîìó êðîê ìîäåë³ ìîæå â³äïîâ³äàòè ì³-
í³ìàëüíî ìîæëèâîìó êðîêó äàò÷èê³â, ðîç-
òàøîâàíèõ íà ïîë³, õî÷à äîö³ëüí³øå âñòàíî-
âèòè êðîê, ùî â³äïîâ³äàº îäí³é äîá³ àáî æ 
íàñòàííþ â³äïîâ³äíèõ ôåíîëîã³÷íèõ ôàç ðîñ-
òó ³ ðîçâèòêó êóëüòóðè. 

Ïðàêòè÷íà ðåàë³çàö³ÿ àäàïòèâíî¿ ³íôî ð-
ìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðîäóêòèâ-

íîñò³ êóëüòóð ïîâèííà ïåðåäáà÷àòè îêðåì³ 
àñïåêòè öèôðîâèõ òåõíîëîã³é âèðîùóâàííÿ, 
ùî îá’ºäíóþòü ó â³äïîâ³äíèé ïðîãðàìíî-àïà-
ðàòíèé êîìïëåêñ:

Öèôðîâà òåõíîëîã³ÿ áàçóºòüñÿ âèêëþ÷íî 
íà ïîòðåáàõ ðîñëèíè ³ âëàñíå íà íåîáõ³äíîñ-
ò³ çàáåçïå÷èòè ö³ ïîòðåáè äîñòóïíèìè ðåñóð-
ñàìè äëÿ îòðèìàííÿ ñòàá³ëüíî âèñîêî¿ âðî-
æàéíîñò³ ç âèñîêèìè ïîêàçíèêàìè ÿêîñò³ 
(åêîëîã³÷íîñò³ , òîùî).

Ïðîãðàìíèé êîìïëåêñ ïîâèíåí ñàìîíàâ÷à-
òèñü ó ïðîöåñ³ íàêîïè÷åííÿ äàíèõ äëÿ àíà-
ë³çó. Ç³ çá³ëüøåííÿì ê³ëüêîñò³ ðîê³â ïðîãíî-
çóâàííÿ âðîæàéíîñò³ ïîâèííà çðîñòàòè òî÷-
í³ñòü ïðîãíîç³â.

²ÍÔÎÐÌÀÖ²ß 
ÀÂÒÎÌÀÒÈÇÎÂÀÍÈÕ ÑÈÑÒÅÌ

(äàò÷èêè àíàë³çó ñòàíó ðîñëèí, ïðèñòðî¿, 
áîðòîâ³ êîìï’þòåðè, ìåòåîñòàíö³¿, ³íø³ 

òåõí³÷í³ ïðèñòðî¿ âèêîðèñòîâóâàí³ 
ó ñ³ëüñüêîìó ãîñïîäàðñòâ³)

ÅÒÀÏÈ ÎÐÃÀÍÎÃÅÍÅÇÓ, ÔÀÇÈ ÐÎÑÒÓ 
² ÐÎÇÂÈÒÊÓ ÐÎÑËÈÍ

(âèçíà÷åííÿ åòàï³â ðîñòó òà ðîçâèòêó ðîñëèí, 
¿õ îáìåæåíü òà ïîòðåá â îñíîâíèõ ôàêòîðàõ 

æèâëåííÿ)

ÌÀÒÅÌÀÒÈ×Í² ÌÎÄÅË²
(ñèñòåìà ìàòåìàòè÷íîãî îá÷èñëåííÿ ñòàíó 

ðîñëèí òà ï³äòðèìêè ïðèéíÿòòÿ ð³øåíü íà îñíîâ³ 
ñöåíàð³¿â ðîçâèòêó êðèòè÷íîñò³ ôàêòîð³â)
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Ðîñëèííèöòâî

Ïðîãðàìíî-àïàðàòíèé êîìïëåêñ ïîâèíåí 
ìàòè çâîðîòí³é çâ’ÿçîê ì³æ éîãî îñíîâíèìè 
ñòðóêòóðíèìè åëåìåíòàìè. Äàí³, âèçíà÷åí³ 
íà îñíîâ³ ðîáîòè ïåâíèõ ìåõàí³çì³â àáî ïî-
êàçíèêè ïîãîäíèõ óìîâ òà ¿õí³ ïðîãíîçè, âè-
êîðèñòîâóþòü äëÿ ïðèéíÿòòÿ ð³øåíü, îäíàê, 
ó âèïàäêó ¿õíüî¿ ñóòòºâî¿ çì³íè ð³øåííÿ ïðî 
îêðåì³ åëåìåíòè òåõíîëîã³¿ ïåðåãëÿäàþòü.

Ïðîãðàìíèé ïðîäóêò ïîâèíåí áóòè 
ïîâ’ÿçàíèé ç åêîíîì³÷íîþ ÷àñòèíîþ ³ âðàõî-
âóâàòè êîí’þíêòóðó ðèíêó òà ïðîãíîçí³ äàí³. 
Ó âèïàäêó íèçüêî¿ çàêóï³âåëüíî¿ ö³íè íà 
ïðîäóêö³þ – ðåêîìåíäóâàòè çàñòîñîâóâàòè 
÷è íå çàñòîñîâóâàòè ïåâí³ àãðîòåõí³÷í³ îïå-
ðàö³¿ (ñêàæ³ìî, ï³äæèâëåííÿ ïî âåãåòàö³¿), 
êîðèãóâàòè ¿õ ó ðàç³ ñóòòºâî¿ çì³íè óìîâ âè-
ðîùóâàííÿ, êîëè çàñòîñóâàííÿ öèõ àãðîçà-
õîä³â áóäå íååôåêòèâíèì óíàñë³äîê íåãàòèâ-
íî¿ ä³¿ ïîñóõè òîùî.

Öèôðîâó òåõíîëîã³þ âèðîùóâàííÿ ñòâî-
ðþþòü íà îñíîâ³ ³ñíóþ÷èõ êðàùèõ ð³øåíü, 
íàÿâíèõ íà ðèíêó ñèñòåì òî÷íîãî çåìëåðîá-
ñòâà, àëå ç âèêîðèñòàííÿì âëàñíèõ êëþ÷î-
âèõ âóçë³â «íîó-õàó».

Ïðîãðàìíèé ïðîäóêò ïîâèíåí íàïîâíþâà-
òèñü íàóêîâèìè äàíèìè ç âèâ÷åííÿ íîâèõ 
ñîðò³â ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ó ð³ç-
íèõ àãðîêë³ìàòè÷íèõ çîíàõ Óêðà¿íè, ç äî-
ñë³äæåííÿ åôåêòèâíîñò³ íîâèõ àãðîçàõîä³â 
òîùî.

Ïðàêòè÷íå çàñòîñóâàííÿ àäàïòèâíî¿ ³í-
ôîðìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðî-
äóêòèâíîñò³ â òåõíîëîã³÷íîìó ïðîöåñ³ âèðî-
ùóâàííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð äî-
çâîëèòü ç âèñîêîþ òî÷í³ñòþ ñïðîãíîçóâàòè 
ïåðåá³ã ïðîöåñ³â ðîñòó ³ ðîçâèòêó ðîñëèí òà 
ðåêîìåíäóâàòè ïðîâåäåííÿ äîäàòêîâèõ àãðî-
çàõîä³â, îð³ºíòóþ÷èñü íà áàãàòîð³÷í³ äàí³ ç 
âèðîùóâàííÿ êóëüòóð ó êîíêðåòíîìó ãîñïî-
äàðñòâ³, à â ï³äñóìêó – áåðó÷è äî óâàãè é 
îïåðàòèâíó çì³íó óìîâ âèðîùóâàííÿ. Ôàê-
òè÷íî  ñèñòåìà äîçâîëèòü âèêîðèñòîâóâàòè 
ä³ºâ³ åëåìåíòè òåõíîëîã³¿ âèðîùóâàííÿ òà 
ïðîïîíóâàòè çì³íè â íèõ â³äïîâ³äíî äî âïëè-
âó ð³çíèõ ôàêòîð³â, ùî âàæêî ïðîðàõóâàòè 
áåç çàñòîñóâàííÿ ³íôîðìàö³éíèõ òåõíîëîã³é.

Âèñíîâêè
Óïðîâàäæåííÿ ìîäåë³ àäàïòèâíî¿ ³íôîð-

ìàö³éíî¿ ñèñòåìè ïðîãíîçóâàííÿ ïðîäóêòèâ-
íîñò³ â òåõíîëîã³÷íîìó ïðîöåñ³ âèðîùóâàí-
íÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð äîçâîëèòü 
ï³äâèùèòè òî÷í³ñòü ïðîãíîçóâàííÿ ïåðåá³ãó 
ïðîöåñ³â ðîñòó ³ ðîçâèòêó ðîñëèí òà ðåêî-
ìåíäóâàòè ïðîâåäåííÿ äîäàòêîâèõ àãðîçàõî-
ä³â, îð³ºíòóþ÷èñü íà áàãàòîð³÷í³ äàí³ ç âè-
ðîùóâàííÿ êóëüòóð ó êîíêðåòíîìó ãîñïî-
äàðñòâ³.

Äàíó ìîäåëü ôîðìóþòü íà áàç³ òðüîõ ìîäó-
ë³â îçíàê – ï³äñóìêîâî¿ ³ äâîõ êîìïîíåíòíèõ. 
Ï³äñóìêîâèìè º îçíàêè, ùî ìàþòü ì³æ ñî-
áîþ åêîëîã³÷íî ñòàá³ëüí³ çâ’ÿçêè òà íàéâè-
ùèé ñóìàðíèé âíåñîê ó ê³íöåâó ï³äñóìê îâó 
îçíàêó – ïðîäóêòèâí³ñòü ðîñëèíè. Íà êîæ-
íîìó íàñòóïíîìó åòàï³ ðåàë³çàö³¿ ãåíåòè÷íî¿ 
ñòðóêòóðè îçíàêè ïðîäóêòèâíîñò³ ï³äñóìêî-
âà ñòàº êîìïîíåíòíîþ, ïðè÷îìó ç ìàêñè-
ìàëüíèì âíåñêîì ó ï³äñóìêîâó îçíàêó íà-
ñòóïíîãî ìîäóëÿ.
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Öåëüþ äàííîãî èññëåäîâàíèÿ áûëà ðàçðàáîòêà îñíîâ-
íûõ êîìïîíåíòîâ ìîäåëè àäàïòèâíîé èíôîðìàöèîííîé 
ñèñòåìû ïðîãíîçèðîâàíèÿ ïðîäóêòèâíîñòè ñåëüñêîõî-
çÿéñòâåííûõ êóëüòóð. Ìåòîäû. Äëÿ ïðîâåäåíèÿ èññëåäî-
âàíèé ïî óñòàíîâëåíèþ îñíîâíûõ ñòðóêòóðíûõ ýëåìåíòîâ 
àäàïòèâíîé èíôîðìàöèîííîé ìîäåëè ïðîãíîçèðîâàíèÿ 
ïðîäóêòèâíîñòè îñíîâíûõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð 
èñïîëüçîâàëè ìåòîä ïîñòðîåíèÿ äèíàìè÷åñêèõ ìîäåëåé. 
Ðåçóëüòàòû. Ïðîâåäåí äåòàëüíûé àíàëèç êîíöåïòóàëü-
íûõ ïîäõîäîâ ê ïîñòðîåíèþ ìàòåìàòè÷åñêèõ ñåëüñêîõî-
çÿéñòâåííûõ ìîäåëåé è óñòàíîâëåíû îñíîâíûå ïðåèìó-
ùåñòâà è íåäîñòàòêè ñîâðåìåííûõ àíàëîãîâ. Îïðåäåëå-
íî, ÷òî àäàïòèâíàÿ èíôîðìàöèîííàÿ ìîäåëü áàçèðóåòñÿ 
èñêëþ÷èòåëüíî íà ïîòðåáíîñòÿõ ðàñòåíèÿ è ñîáñòâåííî 
íåîáõîäèìîñòü îáåñïå÷èòü ýòè ïîòðåáíîñòè äîñòóïíûìè 
ðåñóðñàìè ñ öåëüþ ïîëó÷åíèÿ ñòàáèëüíî âûñîêîé óðî-
æàéíîñòè ñ õîðîøèìè ïîêàçàòåëÿìè êà÷åñòâà. Ïðîãðàìì-
íî-àïïàðàòíûé êîìïëåêñ äîëæåí èìåòü îáðàòíóþ ñâÿçü 
ìåæäó åãî îñíîâíûìè ñòðóêòóðíûìè ýëåìåíòàìè, âåäü çà 
ñ÷åò ýòîãî çíà÷èòåëüíî ïîâûøàåòñÿ òî÷íîñòü ïðîãíîçè-
ðîâàíèÿ ïðîäóêòèâíîñòè ðàñòåíèé. Äàííûå ïîëó÷åííûå 
íà îñíîâå ðàáîòû îïðåäåëåííûõ ìåõàíèçìîâ èëè ïîêàçà-
òåëè ïîãîäíûõ óñëîâèé è èõ ïðîãíîçû èñïîëüçóþòñÿ äëÿ 

ïðèíÿòèÿ ðåøåíèé, îäíàêî, â ñëó÷àå èõ ñóùåñòâåííîãî 
èçìåíåíèÿ ðåøåíèå îá îòäåëüíûõ ýëåìåíòàõ òåõíîëîãèè 
ïåðåñìàòðèâàþòñÿ. Ïðîãðàììíûé ïðîäóêò äîëæåí áûòü 
ñâÿçàí ñ ýêîíîìè÷åñêîé ÷àñòüþ è ïðè ñîçäàíèè ðåêîìåí-
äàöèé ó÷èòûâàòü êîíúþíêòóðó ðûíêà è ïðîãíîçíûå äàí-
íûå. Â ñëó÷àå íèçêîé çàêóïî÷íîé öåíû íà ïðîäóêöèþ ðå-
êîìåíäîâàòü ïðèìåíÿòü èëè íå ïðèìåíÿòü îïðåäåëåííûå 
àãðîòåõíè÷åñêèå îïåðàöèè (ñêàæåì óäîáðåíèå ïî âåãåòà-
öèè), êðîìå òîãî, êîððåêòèðîâàòü èõ â ñëó÷àå ñóùåñòâåí-
íîãî èçìåíåíèÿ óñëîâèé âûðàùèâàíèÿ – êîãäà ïðèìåíå-
íèå ýòèõ ýëåìåíòîâ òåõíîëîãèè áóäåò íåýôôåêòèâíî çà 
ñ÷åò íåãàòèâíîãî âîçäåéñòâèÿ äðóãèõ ôàêòîðîâ. Âûâîäû. 
Àäàïòèâíàÿ èíôîðìàöèîííàÿ ñèñòåìà ïðîãíîçèðîâàíèÿ 
ïðîäóêòèâíîñòè â òåõíîëîãè÷åñêîì ïðîöåññå âûðàùèâà-
íèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð ôîðìèðóåòñÿ íà áàçå 
ìîäåëè ñîñòîÿùåé èç òðåõ ìîäóëåé ïðèçíàêîâ – ðåçóëü-
òèðóþùåé è äâóõ êîìïîíåíòíûõ. Íà êàæäîì ñëåäóþùåì 
ýòàïå ðåàëèçàöèè ìîäåëè ðåçóëüòèðóþùèé ïðèçíàê ñòà-
íîâèòñÿ êîìïîíåíòíûì, ïðè÷åì ñ ìàêñèìàëüíûì âêëàäîì 
â ðåçóëüòèðóþùèé ïðèçíàê ñëåäóþùåãî ìîäóëÿ.

Êëþ÷åâûå ñëîâà: ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå; 
äèíàìè÷åñêèå ìîäåëè; ðîñò è ðàçâèòèå ðàñòåíèé; óðî-
æàéíîñòü.
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Purpose of this study was to develop the main compo-
nents of a model of an adaptive information system for pre-
dicting crop productivity. Methods. To conduct research on 
the establishment of the basic structural elements of an 
adaptive information model for predicting the productivity of 
basic crops used the method of constructing dynamic mod-
els. Results. A detailed analysis of conceptual approaches 
to the construction of mathematical agricultural models is 
carried out and the main advantages and disadvantages of 
modern analogues are established. It is determined that the 
adaptive information model is based solely on the needs of 
the plant and actually on the need to provide these needs 
with available resources in order to obtain consistently high 
yields with high quality indicators. The hardware and soft-
ware complex must have a feedback relationship between its 
basic structural elements, because it significantly improves 
the accuracy of predicting plant productivity. Data based on 
the operation of certain mechanisms or indicators of weather 
conditions and their forecasts are used for decision making, 
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however, if they are substantially changed, decisions about 
individual technology elements are reviewed. The software 
should be related to the economic part and should take into 
account market conditions and forecast data when making 
recommendations. In the case of low purchase prices for 
products, we recommend that certain agrotechnical opera-
tions (say vegetation feeding) be applied or not, in the case 
of significant change in growing conditions - when the ap-
plication of these agro-measures will be ineffective due to 
the negative effects of drought, etc. Conclusions. Adaptive 
information system for forecasting productivity in the tech-
nological process of growing crops is formed on the basis of 
a model consisting of three modules of characteristics – the 
resultant and two components. At each subsequent stage of 
implementation of the model, the resulting feature becomes 
component, with the maximum contribution to the resulting 
feature of the next module.

Keywords: mathematical modelling; dynamic models; 
plant growth and development; crop capacity.
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Âñòóï
Ñîÿ ÿê êóëüòóðà ç âèñîêèì óì³ñòîì ñèðîãî 

ïðîòå¿íó º îñíîâíèì äæåðåëîì ðîñëèííîãî 
á³ëêà [1, 2]. Íàñ³ííÿ ñî¿ ì³ñòèòü 28–40% á³ë-
êà, 18–23% îë³¿ òà 25–30% âóãëåâîä³â [3–5]. 
×àñòêà ñî¿ ó ñòðóêòóð³ ñâ³òîâîãî âèðîáíèöòâà 
îë³éíèõ êóëüòóð ñêëàäàº 58%. Óêðà¿íà çà 
ïîñ³âíèìè ïëîùàìè òà âàëîâèìè çáîðàìè 
íàñ³ííÿ ñî¿ çàéìàº ïåðøå ì³ñöå â ªâðîï³ òà 
âîñüìå ì³ñöå ó ñâ³ò³ [1, 6, 7]. 

Äî Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, ïðè-
äàòíèõ äî ïîøèðåííÿ â Óêðà¿í³ (Ðåºñòð) ñòà-

 ÓÄÊ 633.34:57.045  https://doi.org/10.21498/2518-1017.16.1.2020.201269

Âïëèâ ôàêòîð³â âèðîùóâàííÿ íà ïîêàçíèêè 
ïðîäóêòèâíîñò³ ñî¿ êóëüòóðíî¿ [Glycine max (L.) Merrill]
Î. Â. Òîï÷³é*, Ë. Ì. Ïðèñÿæíþê, À. Ï. ²âàíèöüêà, Í. Ï. Ùåðáèí³íà, Ç. Á. Êèºíêî
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Ìåòà. Óñòàíîâèòè çàêîíîì³ðíîñò³ âïëèâó ôàêòîð³â âèðîùóâàííÿ íà ãîñïîäàðñüêî-ö³íí³ õàðàêòåðèñòèêè íîâèõ 
ñîðò³â ñî¿. Ìåòîäè. Ïîëüîâèé, á³îõ³ì³÷í³ ìåòîäè àíàë³çó, äèñïåðñ³éíèé àíàë³ç. Ðåçóëüòàòè. Âèçíà÷åíî ÷àñòêè âïëè-
âó òàêèõ ôàêòîð³â ÿê çîíà âèðîùóâàííÿ, óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó òà ñîðò ñî¿ íà âðîæàéí³ñòü, ìàñó 1000 
íàñ³íèí, óì³ñò ñèðîãî ïðîòå¿íó òà îë³¿, çá³ð á³ëêà òà îë³¿ ç ãåêòàðà. Íàéá³ëüøå âïëèâàâ íà ïîêàçíèê óðîæàéíîñò³ 
äîñë³äæóâàíèõ ñîðò³â ôàêòîð çîíè âèðîùóâàííÿ – éîãî âïëèâ ñêëàäàâ 55%. Ó ñåðåäíüîìó çà 2017–2018 ðð. ìàêñè-
ìàëüíó âðîæàéí³ñòü äîñë³äæóâàíèõ ñîðò³â îòðèìàíî â çîí³ Ë³ñîñòåïó – 2,48–3,58 ò/ãà, íàéìåíøó – â çîí³ Ñòåïó – 1,33–
1,89 ò/ãà. Çíà÷åííÿ ïîêàçíèêà ìàñè 1000 íàñ³íèí â ñåðåäíüîìó çà 2017–2018 ðð. ñòàíîâèëè äëÿ çîíè Ñòåïó – 125,1–169,9 ã, 
Ë³ñîñòåïó – 130,2–207,8 ã òà 143,9–188,0 ã – äëÿ çîíè Ïîë³ññÿ. Çà äîïîìîãîþ äèñïåðñ³éíîãî àíàë³çó áóëî âèçíà÷åíî, 
ùî íà ìàñó 1000 íàñ³íèí íàéá³ëüøå âïëèâàëà çîíà âèðîùóâàííÿ – 31%, ìåíøå çíà÷åííÿ ìàâ ôàêòîð ñîðòó – 21% òà 
óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó – 13%. Íàéá³ëüø³ çíà÷åííÿ âì³ñòó ñèðîãî ïðîòå¿íó â íàñ³íí³ ñî¿ â³äì³÷åíî ó çîí³ 
Ë³ñîñòåïó – 37,5–44,0%. Ó çîí³ Ïîë³ññÿ âì³ñò ñèðîãî ïðîòå¿íó äëÿ äîñë³äæóâàíèõ ñîðò³â ñòàíîâèâ 34,4–41,7%, â çîí³ 
Ñòåïó – 35,4–40,1%. Ìàêñèìàëüí³ çíà÷åííÿ öüîãî ïîêàçíèêà áóëî â³äì³÷åíî äëÿ ñîðòó ‘ÍÑ Ä³ÿíà’ – 44,0% â çîí³ Ë³ñîñòåïó, 
â çîí³ Ïîë³ññÿ –  äëÿ ‘Àëºêñà’ – 41,7%, â ñòåïîâ³é çîí³ – äëÿ ñîðòó ‘ÍÑ Ä³ÿíà’ – 40,1%. Òàêèì ÷èíîì, íàéá³ëüøèé âïëèâ 
íà âì³ñò ñèðîãî ïðîòå¿íó ìàâ ôàêòîð çîíè âèðîùóâàííÿ (31%) òà ñîðòó (25%), âçàºìîä³ÿ ôàêòîð³â «ñîðò» òà «çîíà 
âèðîùóâàííÿ» âïëèâàëà íà 17%. Âì³ñò îë³¿ äëÿ äîñë³äæóâàíèõ ñîðò³â ñî¿ â ñåðåäíüîìó çà 2017–2018 ðð. ñòàíîâèâ â³ä 
19,8 äî 24,2% â òðüîõ çîíàõ âèðîùóâàííÿ. Íàéâèùèé âì³ñò îë³¿ áóëî â³äì³÷åíî ó íàñ³íí³ ñîðòó ‘Àäñîé’ â çîí³ Ïîë³ññÿ òà 
Ë³ñîñòåïó – 24,2 òà 22,6%, â³äïîâ³äíî, à òàêîæ ó ñîðòó ‘Àçèìóò’ – 23,8% â ñòåïîâ³é çîí³. Âèêîðèñòàííÿ äèñïåðñ³éíîãî 
àíàë³çó äîçâîëèëî âñòàíîâèòè, ùî íà âì³ñò îë³¿ â íàñ³íí³ ñî¿ íàéá³ëüøå âïëèâàëè ôàêòîð çîíè âèðîùóâàííÿ – éîãî 
âïëèâ ñòàíîâèâ 25%, âêëàä ôàêòîðó íàëåæíîñò³ äî ïåâíîãî ñîðòó – 21%, âçàºìîä³ÿ ôàêòîð³â «ñîðò» òà «çîíà âèðîùó-
âàííÿ» âïëèâàëà íà 21%. Âèñíîâêè. Íàéá³ëüøèé âïëèâ íà äîñë³äæóâàí³ ïîêàçíèêè ÷èíèâ ôàêòîð çîíè âèðîùóâàííÿ. 
Âèçíà÷åíî, ùî ÷àñòêà âïëèâó ôàêòîðà çîíè âèðîùóâàííÿ ñîðò³â ñî¿ íà ïîêàçíèêè âðîæàéíîñò³, ìàñè 1000 íàñ³íèí, 
óì³ñòó ñèðîãî ïðîòå¿íó òà îë³¿, çáîðó á³ëêà òà îë³¿ ç ãåêòàðà ñòàíîâèëà 25–55%. Âèçíà÷åíî, ùî ÷àñòêà âïëèâó ôàêòîðó 
ñîðòó ñòàíîâèëà 4–25%, óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó âïëèâàëè íà 1–26%. 

Êëþ÷îâ³ ñëîâà: ñîðò; óðîæàéí³ñòü; âì³ñò ñèðîãî ïðîòå¿íó; âì³ñò îë³¿; çá³ð á³ëêà; çá³ð îë³¿; Ó²ÅÑÐ.

íîì íà 01.03.2020 ðîêó çàíåñåíî 247 ñîðò³â 
ñî¿ êóëüòóðíî¿, ç ÿêèõ ñîðòè â³ò÷èçíÿíî¿ ñå-
ëåêö³¿ ñòàíîâëÿòü 80% [8]. Íà äóìêó äîñë³ä-
íèê³â [9, 10], äëÿ îòðèìàííÿ âèñîêèõ óðîæà-
¿â ñî¿ êóëüòóðíî¿, ¿¿ íåîáõ³äíî âèñ³âàòè â òàê 
çâàíîìó «ñîºâîìó ïîÿñ³», äî ÿêîãî â Óêðà¿í³ 
íàëåæàòü 9 îáëàñòåé ³ç çîíè Ë³ñîñòåïó, ðàéî-
íè Ñòåïó ç ë³ñîñòåïîâèìè óìîâàìè – 4 îá-
ëàñò³, ðàéîíè Ïîë³ññÿ ç ë³ñîñòåïîâèìè óìî-
âàìè – 4 îáëàñò³ (ï³âäåíí³ ðàéîíè) òà çðîøó-
âàí³ çåìë³ Ï³âäíÿ Óêðà¿íè – 4 îáëàñò³. Òóò 
ñêëàëèñÿ òàê³ âäàë³ óìîâè äëÿ âèðîùóâàííÿ 
ñî¿, ÿê äîñòàòí³ òåïëîâ³, âîäí³ òà ñâ³òëîâ³ ðå-
ñóðñè, ùî çàáåçïå÷óþòü â³äïîâ³äíó òðèâà-
ë³ñòü âåãåòàö³éíîãî ïåð³îäó, öÿ òåðèòîð³ÿ 
ìàº òàêîæ ïðèäàòí³ äëÿ âèðîùóâàííÿ ñî¿ 
´ðóíòè [9, 10]. Âïëèâ ã³äðîòåðì³÷íèõ óìîâ òà 
ÿêîñò³ ´ðóíò³â íà ïðîäóêòèâí³ñòü ñîðò³â ñî¿ 
â ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâàõ äîñ-
òàòíüî äîáðå âèâ÷åíèé [11–17]. Çíà÷íó óâàãó 
ïðèä³ëåíî òàêîæ âèâ÷åííþ âïëèâó òåõíîëî-
ã³÷íèõ ïðèéîì³â, íîðì âíåñåííÿ äîáðèâ, çà-
ñîá³â çàõèñòó ðîñëèí òà íîðìè âèñ³âó íà ïî-
êàçíèêè ïðîäóêòèâíîñò³ [18–25]. Ïðîâîäè-
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ëèñü äîñë³äæåííÿ äëÿ îö³íêè ïîòåíö³éíî¿ 
ïðîäóêòèâíîñò³ ñîðò³â ñî¿ â óìîâàõ ë³ì³òóþ-
÷èõ ôàêòîð³â íàâêîëèøíüîãî ñåðåäîâèùà çà 
äîïîìîãîþ çàñîá³â ìàòåìàòè÷íîãî ìîäåëþ-
âàííÿ [26, 27]. Çà ðåçóëüòàòàìè ïîïåðåäí³õ 
äîñë³äæåíü, ïîêàçàí³ ñîðòîâ³ â³äì³ííîñò³ äî-
ñë³äæóâàíèõ ñîðò³â ñî¿ çà ïîêàçíèêàìè 
ÿêîñò³ òà ïðîäóêòèâíîñò³. Ó ðåçóëüòàò³ ïðî-
âåäåíî¿ ðîáîòè, îö³íåíî ïîêàçíèêè ïëàñòè÷-
íîñò³ òà ñòàá³ëüíîñò³ ñîðò³â ñî¿, ÿê³ âíåñåíî 
â Ðåºñòð â 2015 ðîö³ [28, 29]. 

Îäí³ºþ ç óìîâ ðåºñòðàö³¿ ñîðò³â ñî¿ â Óêðà-
¿í³ º åêñïåðòèçà íà ïðèäàòí³ñòü äî ïîøèðåííÿ 
(ÏÑÏ). Â ðàìêàõ åêñïåðòèçè íà ÏÑÏ ïðîâî-
äÿòü ïîëüîâ³ âèïðîáóâàííÿ ñîðò³â â ð³çíèõ 
´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ, à òàêîæ âèçíà-
÷àþòü á³îõ³ì³÷í³ òà òåõíîëîã³÷í³ ïîêàçíèêè 
ÿêîñò³ äîñë³äæóâàíèõ ñîðò³â [30]. Çà äîñë³-
äæóâàíèìè ïîêàçíèêàìè â³äïîâ³äíî äî ìåòî-
äèêè ïðîâåäåííÿ åêñïåðòèçè íà ÏÑÏ [31] íà-
äàþòü ðåêîìåíäàö³¿ ùîäî çîíè âèðîùóâàííÿ 
êîæíîãî ñîðòó, ÿê³ ñïðèÿþòü ðåàë³çàö³¿ éîãî 
ãåíåòè÷íîãî ïîòåíö³àëó çà ïðîäóêòèâí³ñòþ òà 
ÿê³ñíèìè õàðàêòåðèñòèêàìè. Îäíàê, íå äîñ-
òàòíüî âèâ÷åíèìè çàëèøàþòüñÿ çàêîíîì³ð-
íîñò³ ôîðìóâàííÿ ïðîäóêòèâíîñò³ ñîðò³â â 
çàëåæíîñò³ â³ä óìîâ âèðîùóâàííÿ, ÿê³ âêëþ-
÷àþòü óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó, ñîð-
òîâ³ îñîáëèâîñò³ òà çîíó âèðîùóâàííÿ.

Ìåòà äîñë³äæåíü – âñòàíîâèòè çàêîíîì³ð-
íîñò³ âïëèâó ôàêòîð³â âèðîùóâàííÿ íà ãîñ-
ïîäàðñüêî-ö³íí³ õàðàêòåðèñòèêè íîâèõ ñîð-
ò³â ñî¿. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè â 2017–

2018 ðð. íà äîñë³äíèõ ïîëÿõ ô³ë³é Óêðà¿í-
ñüêîãî ³íñòèòóòó åêñïåðòèçè ñîðò³â ðîñëèí ó 
òðüîõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ. Ó çîí³ 
Ñòåïó: Ìèêîëà¿âñüêèé îáëàñíèé äåðæàâíèé 
öåíòð åêñïåðòèçè ñîðò³â ðîñëèí (ÎÄÖÅÑÐ), 
Äí³ïðîïåòðîâñüêèé ÎÄÖÅÑÐ, Ê³ðîâîãðàä-
ñüêèé ÎÄÖÅÑÐ; ó çîí³ Ë³ñîñòåïó: Õàðê³â-
ñüêèé ÎÄÖÅÑÐ, ×åðí³âåöüêèé ÎÄÖÅÑÐ, Â³í-
íèöüêèé ÎÄÖÅÑÐ; ó çîí³ Ïîë³ññÿ: ²âàíî-
Ôðàíê³âñüêèé ÎÄÖÅÑÐ, Ëüâ³âñüêèé ÎÄ-
ÖÅÑÐ, Ð³âíåíñüêèé ÎÄÖÅÑÐ.

Äîñë³äæóâàëè ñîðòè ñî¿ êóëüòóðíî¿ ‘Àçè-
ìóò’, ‘Ìàðèñÿ’, ‘ÍÑ Ä³ÿíà’, ‘Àëºêñà’, ‘Àëüã³ç’, 
‘ÑÎÏÐÀÍÀ’, ‘ÐÆÒ Ñ²ÐÎÊÀ’, ‘Àäñîé’, ‘Ñëîáî-
äà’, ‘Áåòò³’, Áåíåäåòòà’, ‘Áàñàê’, ‘Ñòàéí 14Ô06’, 
‘Ñòàéí 15²63’ òà ‘Ìîöàðò’ çàíåñåí³ äî Äåðæàâ-
íîãî ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ äî ïî-
øèðåííÿ â Óêðà¿í³ â 2019 ð., ðåêîìåíäîâàíà 
çîíà âèðîùóâàííÿ – Ë³ñîñòåï òà Ïîë³ññÿ [8].

¥ðóíòè äîñë³äíèõ ä³ëÿíîê õàðàêòåðí³ äëÿ 
â³äïîâ³äíî¿ çîíè âèðîùóâàííÿ (Ñòåï, Ë³ñî-
ñòåï, Ïîë³ññÿ). Äëÿ ðåã³îíó, äå ïðîâîäèëè äî-

ñë³äæåííÿ, õàðàêòåðíèé ïîì³ðíî-êîíòèíåí-
òàëüíèé êë³ìàò. Óïðîäîâæ âåãåòàö³éíîãî 
ïåð³îäó ñî¿ êóëüòóðíî¿ ê³ëüê³ñòü îïàä³â áóëà 
íàñòóïíîþ òàêîþ: ó çîí³ Ñòåïó – 126,3 ìì 
(2017 ð.) òà 226,0 ìì (2018 ð.), ó çîí³ Ë³ñî-
ñòåïó – 211,0 ìì (2017 ð.) òà 304,3 ìì (2018 ð.) 
òà Ïîë³ññÿ – 402,3 ìì (2017 ð.) òà 343,7 ìì 
(2018 ð.). Ìàêñèìàëüíó ê³ëüê³ñòü îïàä³â â³ä-
ì³÷åíî ó çîí³ Ïîë³ññÿ ó 2017 ð., ó çîíàõ Ñòå-
ïó òà Ë³ñîñòåïó íàéá³ëüøà ê³ëüê³ñòü îïàä³â 
áóëà â 2018 ð. Ó ñåðåäíüîìó çà 2017–2018 ðð. 
ê³ëüê³ñòü îïàä³â ñòàíîâèëà: Ñòåï – 176,2 ìì, 
Ë³ñîñòåï – 257,7 ìì, Ïîë³ññÿ – 373,0 ìì.

Ñåðåäíüîäîáîâà òåìïåðàòóðà â ïåð³îä âåãå-
òàö³¿ ó 2017 ð. â ñåðåäíüîìó ñòàíîâèëà ó çîí³ 
Ñòåïó – 20,3 °C, Ë³ñîñòåïó – 18,6 °C òà Ïî-
ë³ññÿ – 16,9 °C, ó 2018 ð. ó çîí³ Ñòåïó – 21,0 °C, 
Ë³ñîñòåïó – 19,5 °C òà Ïîë³ññÿ – 18,1 °C. Ó 
ñåðåäíüîìó çà 2017–2018 ðð. ñåðåäíüîäîáîâà 
òåìïåðàòóðà çàëåæíî â³ä ´ðóíòîâî-êë³ìà-
òè÷íî¿ çîíè áóëà íàñòóïíîþ òàêîþ: ó çîí³ 
Ñòåïó – 20,7 °C, Ë³ñîñòåïó – 19,1 °C òà Ïî-
ë³ññÿ – 17,5 °C. Ïîëüîâ³ äîñë³äæåííÿ ïðîâî-
äèëè â³äïîâ³äíî äî Ìåòîäèêè ïðîâåäåííÿ 
åêñïåðòèçè ñîðò³â ðîñëèí ãðóïè òåõí³÷íèõ 
òà êîðìîâèõ êóëüòóð íà ïðèäàòí³ñòü äî ïî-
øèðåííÿ â Óêðà¿í³ [31, 32].

Óñ³ ëàáîðàòîðí³ äîñë³äæåííÿ ïðîâîäèëè çà 
ìåòîäèêîþ [33]. Âì³ñò îë³¿ òà ñèðîãî ïðîòå¿-
íó â íàñ³íí³ âèçíà÷àëè çà äîïîìîãîþ ³íôðà-
÷åðâîíîãî àíàë³çàòîðà çåðíà Infraneo (CHO-
PIN Technologies, Ôðàíö³ÿ). Âèçíà÷åííÿ 
âì³ñòó ñèðîãî ïðîòå¿íó â çåðí³ ñî¿ ïðîâîäèëè 
íà ïðèëàä³ Kjeltec 8200 (FOSS, Øâåö³ÿ). 
Âì³ñò îë³¿ âèçíà÷àëè ìåòîäîì Ðóøêîâñüêîãî 
çà ìàñîþ çíåæèðåíîãî çàëèøêó [33]. Çá³ð 
á³ëêà ç ãåêòàðà âèçíà÷àëè çà ôîðìóëîþ:                             

A = Ó × Ê × ÑÏ, çá³ð îë³¿ ç ãåêòàðà – 
À = Ó × Ê × Æ,
äå: Ó – óðîæàéí³ñòü íàñ³ííÿ (ò/ãà) çà ñòàí-

äàðòíî¿ âîëîãîñò³;
Ê – êîåô³ö³ºíò ñóõî¿ ðå÷îâèíè;
Æ – óì³ñò æèðó â íàñ³íí³, %;
ÑÏ – óì³ñò ñèðîãî ïðîòå¿íó â íàñ³íí³, %.
Âèâ÷àëè âïëèâ òðüîõ ôàêòîð³â (ñîðò, çîíà 

âèðîùóâàííÿ òà óìîâè âåãåòàö³éíîãî ïåð³îäó 
ðîêó) íà óðîæàéí³ñòü, ìàñó 1000 íàñ³íèí, 
óì³ñò ñèðîãî ïðîòå¿íó, âì³ñò îë³¿, çá³ð á³ëêà òà 
îë³¿ ç ãåêòàðà. Äëÿ âèçíà÷åííÿ ÷àñòêè âïëèâó 
ôàêòîð³â íà ãîñïîäàðñüêî-ö³íí³ õàðàêòåðèñòè-
êè ñîðò³â ñî¿ âèêîíàíî òðüîõôàêòîðíèé äèñ-
ïåðñ³éíèé àíàë³ç çà äîïîìîãîþ ïðîãðàìè Sta-
tistica 12.0 (òåñòîâà âåðñ³ÿ) [34].

Ðåçóëüòàòè äîñë³äæåíü
Ó ðåçóëüòàò³ äîñë³äæåíü âèçíà÷åíî, ùî â ñå-

ðåäíüîìó çà 2017–2018 ðð. ìàêñèìàëüíó âðî-
æàéí³ñòü áóëî îòðèìàíî â çîí³ Ë³ñîñòåïó äëÿ 
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ñîðòó ‘Ñòàéí 14Ô06’ – 3,58 ò/ãà, âèñîêà âðî-
æàéí³ñòü ó ö³é çîí³ òàêîæ â³äì³÷åíà äëÿ ñîð-
ò³â ‘Ñòàéí 15²63’ òà ‘ÐÆÒ Ñ²ÐÎÊÀ’ – 3,45 ò/ãà.

Äëÿ çîíè Ïîë³ññÿ ïîêàçíèêè âðîæàéíîñò³ 
äîñë³äæóâàíèõ ñîðò³â ñî¿ ñòàíîâèëè 1,95–
2,47 ò/ãà (ðèñ. 1). 

Ðèñ. 1. Ñåðåäíÿ âðîæàéí³ñòü ñîðò³â ñî¿ êóëüòóðíî¿, ò/ãà (2017–2018 ðð.) 
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Còåï Ë³ñîñòåï Ïîë³ññÿ

Ó çîí³ Ïîë³ññÿ íàéïðîäóêòèâí³øèìè âèÿ-
âèëèñü ñîðòè ‘Àëºêñà’, ‘Ìîöàðò’ ³ç âðîæàé-
í³ñòþ 2,47 ò/ãà òà ñîðò ‘Àçèìóò’ – 2,32 ò/ãà. 
Íàéíèæ÷ó âðîæàéí³ñòü ó äîñë³äæóâàíèõ 
ñîðò³â îòðèìàíî â çîí³ Ñòåïó – 1,33–1,89 ò/ãà. 
Íàéâèù³ ïîêàçíèêè ïî ö³é çîí³ ìàëè ñîðòè 
‘Ìîöàðò’ – 1,89 ò/ãà, ‘Áåíåäåòòà’ – 1,87 ò/ãà 
òà ‘Àçèìóò’ – 1,81 ò/ãà. Ìåíø ïðîäóêòèâíè-
ìè âèÿâèëèñü ñîðòè ‘Àëºêñà’ – 1,33 ò/ãà 
(Ñòåï), ‘Ñëîáîäà’ – 2,48 ò/ãà (Ë³ñîñòåï) òà ‘ÑÎÏ-
ÐÀÍÀ’ – 1,95 ò/ãà (Ïîë³ññÿ).

Íà îñíîâ³ äèñïåðñ³éíîãî àíàë³çó áóëî âè-
çíà÷åíî ÷àñòêè âïëèâó çîíè âèðîùóâàííÿ, 
óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó òà ñîðòó íà 
ïîêàçíèê âðîæàéíîñò³ äîñë³äæóâàíèõ ñîð-
ò³â (ðèñ. 2).

Â³äïîâ³äíî äî îòðèìàíèõ äàíèõ, íàéá³ëü-
øèé âïëèâ íà ïîêàçíèê óðîæàéíîñò³ äîñë³-
äæóâàíèõ ñîðò³â ìàëà çîíà âèðîùóâàííÿ – 
55%. ×àñòêà âïëèâó ôàêòîðó óìîâ âåãåòà-
ö³éíîãî ïåð³îäó ðîêó ñêëàäàëà 26%, âëèâ 
ñîðòó – 4%. ×àñòêè âçàºìîä³º ôàêòîð³â ñòà-
íîâëÿòü â³ä 2 (Çîíà*Ð³ê òà Ñîðò*Ð³ê) äî 6% 
(Ñîðò*Çîíà). 

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü, âè-
çíà÷åíî, ùî âèùå çíà÷åííÿ ïîêàçíèêà âðî-
æàéíîñò³ ó äîñë³äæóâàíèõ ñîðò³â ñî¿ áóëî 
â³äì³÷åíî â 2018 ðîö³ ïîð³âíÿíî ç 2017. Òàê, 
ó 2018 ðîö³ â çîí³ Ñòåïó âðîæàéí³ñòü ñîðò³â 
ñî¿ ñòàíîâèëà â³ä 1,72 (ñîðò ‘Ìîöàðò’) äî 

2,34 ò/ãà (ñîðò ‘Àçèìóò’), à â 2017 ð. öåé ïî-
êàçíèê âàð³þâàâ ó ìåæàõ 0,9–2,06 ò/ãà ó ñîð-
ò³â ‘Àëºêñà’ òà ‘Ìîöàðò’, â³äïîâ³äíî. Äëÿ çîíè 
Ë³ñîñòåïó â 2017 ðîö³ íàéá³ëüøó âðîæàé-
í³ñòü áóëî îòðèìàíî ó ñîðòó ‘Ñòàéí 14Ô06’ 
(3,05 ò/ãà), íàéìåíøó – 1,75 ò/ãà ó ñîðòó ‘Ìî-
öàðò’. Âàðòî çàóâàæèòè, ùî â 2018 ðîö³ öåé 
ïîêàçíèê â³äð³çíÿâñÿ â³ä ïîïåðåäíüîãî ðîêó 
òà ñòàíîâèâ 2,72–4,11 ò/ãà ó ñîðò³â ‘Ñëîáîäà’ 
òà ‘Ñòàéí 15²63’, â³äïîâ³äíî. Ó çîí³ Ïîë³ññÿ 
â 2017 ðîö³ âðîæàéí³ñòü áóëà íà ð³âí³ 1,85–
2,06 ò/ãà ó ñîðò³â ‘ÐÆÒ Ñ²ÐÎÊÀ’, ‘Áåòò³’ òà 
‘Àëüã³ç’, â³äïîâ³äíî. Ó íàñòóïíîìó ðîö³ öåé 
ïîêàçíèê ïî çîí³ Ïîë³ññÿ ñêëàâ 2,01–3,00 ò/ãà 
ó ñîðò³â ‘Ñëîáîäà’ òà ‘Àëºêñà’, â³äïîâ³äíî. 

Òàêèì ÷èíîì, äëÿ á³ëüøîñò³ ñîðò³â â³äì³-
÷åíî äîñòîâ³ðíó ð³çíèöþ ì³æ ïîêàçíèêîì 
óðîæàéíîñò³ çàëåæíî â³ä çîíè âèðîùóâàííÿ. 
Ïðîòå, äîñòîâ³ðíî íå â³äð³çíÿëèñü çíà÷åííÿ 
âðîæàéíîñò³ ó ñîðò³â ‘Àçèìóò’ òà ‘ÍÑ Ä³ÿíà’ 
ì³æ çîíàìè Ë³ñîñòåï òà Ïîë³ññÿ, ó ñîðòó 
‘Ìîöàðò‘ â çîíàõ Ñòåï–Ïîë³ññÿ òà Ïîë³ññÿ–
Ë³ñîñòåï ó 2017 ðîö³, à òàêîæ ó ñîðò³â ‘ÑÎ-
ÏÐÀÍÀ’, ‘Ñëîáîäà’ òà ‘Áåòò³’ â çîíàõ Ñòåïó 
òà Ïîë³ññÿ â 2018 ðîö³. Äîñòîâ³ðíî â³äð³çíÿ-
ëàñü òàêîæ óðîæàéí³ñòü ó á³ëüøîñò³ äîñë³-
äæóâàíèõ ñîðò³â çàëåæíî â³ä óìîâ âèðîùó-
âàííÿ ðîêó. Ëèøå ó ñîðòó ‘ÑÎÏÐÀÍÀ’ âðî-
æàéí³ñòü çà 2017–2018 ðð. äîñòîâ³ðíî íå â³ä-
ð³çíÿëàñü â çîí³ Ïîë³ññÿ. 
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Â³äîìî, ùî âèñîêà ³ ñò³éêà âðîæàéí³ñòü – 
öå ðåçóëüòàò âèñîêî¿ àäàïòèâíîñò³ ñîðò³â äî 
óìîâ âèðîùóâàííÿ, ÿê³ ìîæóòü çì³íþâàòèñÿ 
â äîñèòü øèðîêîìó ä³àïàçîí³. Ñë³ä çàçíà÷è-
òè, ùî ïîòåíö³éíî ìîæëèâà ïðîäóêòèâí³ñòü 
óñ³õ ñîðò³â ñî¿, â òîìó ÷èñë³ ñêîðîñòèãëèõ, 
ðåàë³çóºòüñÿ ëèøå íà 30–70% [14]. Äîñë³-
äæåíî [14], ùî çíà÷íî âïëèâàëè íà ñòðóêòóð-
í³ åëåìåíòè âðîæàéíîñò³ ñîðò³â ñî¿, ÿê³ âèâ÷à-
ëèñü, ã³äðîòåðì³÷í³ óìîâè ðîêó âèðîùóâàí-
íÿ, ÷àñòêà âïëèâó ôàêòîðà ñòàíîâèëà 91,8%. 
Ïîä³áí³ äàí³ îòðèìàíî â ðîáîò³ [13], äå äî-
ñë³äæóâàëè âïëèâ ã³äðîòåðì³÷íîãî çàáåçïå-
÷åííÿ âåãåòàö³éíîãî ïåð³îäó íà òðèâàë³ñòü 
ðîçâèòêó ³ ïðîäóêòèâí³ñòü ñêîðîñòèãëèõ 
ñîðòîçðàçê³â ñî¿. Àâòîðàìè âñòàíîâëåíî, ùî 
ñîÿ áóëà ïîð³âíÿíî òîëåðàíòíà äî âåëè÷èíè 
ã³äðîòåðì³÷íîãî êîåô³ö³ºíòà íà ïî÷àòêó òà 
íàïðèê³íö³ ñâîãî ðîçâèòêó, òîáòî ñîÿ ïðî-
ÿâëÿëà ñïåöèô³÷íó ðåàêö³þ íà ïîãîäí³ óìî-
âè â ð³çí³ ôàçè ðîçâèòêó ðîñëèí òà çàáåçïå-
÷óâàëà âðîæàéí³ñòü äî 2,8 ò/ãà. Ðåàêö³þ ð³ç-
íèõ ñîðò³â  ñî¿ íà óìîâè âèðîùóâàííÿ äî-
ñë³äæóâàëè ²âàíþê, Â³ëüãîòà, Æàðêîâà [16]. 
Îòðèìàí³ àâòîðàìè äàí³ ñâ³ä÷àòü, ùî íàé-
á³ëüøèé âïëèâ íà óðîæàéí³ñòü äîñë³äæóâà-
íèõ ñîðò³â ñî¿ ÷èíèëè óìîâè âåãåòàö³éíîãî 
ïåð³îäó ðîêó – 36%. Ïðîòå, àâòîðàìè íå âè-
â÷àâñÿ âïëèâ çîíè âèðîùóâàííÿ ñî¿, ÿêèé 
òàêîæ çàâäÿêè ð³çíèì ´ðóíòîâî-êë³ìàòè÷-
íèì óìîâàì ìîæå âïëèâàòè íà ïîêàçíèê 
âðîæàéíîñò³. Íàøèìè äîñë³äæåííÿìè ïîêà-
çàíî, ùî âïëèâ ôàêòîðà çîíè âèðîùóâàííÿ 
º íàéá³ëüøèì ïîð³âíÿíî ³ç âïëèâîì óìîâ 

âåãåòàö³éíîãî ïåð³îäó ðîêó. Âïëèâ çì³íè 
êë³ìàòó íà ïðîäóêòèâí³ñòü êóêóðóäçè òà ñî¿ 
äîñë³äæóâàëè Kucharik, Serbin [11]. Àâòîðà-
ìè âèçíà÷åíî íåãàòèâíèé âïëèâ ï³äâèùåííÿ 
òåìïåðàòóðè ïîâ³òðÿ ïðîòÿãîì ë³òí³õ ì³ñÿ-
ö³â íà âðîæàéí³ñòü äîñë³äæóâàíèõ êóëüòóð. 
Ïðîòå, çà äîïîìîãîþ ñòàòèñòè÷íèõ ìåòîä³â 
àíàë³çó äîâåäåíî, ùî òàêèé âïëèâ ìîæå áóòè 
êîìïåíñîâàíî çá³ëüøåííÿì ê³ëüêîñò³ îïàä³â. 
Ó 2018 ðîö³ ñåðåäí³ çíà÷åííÿ òåìïåðàòóðè 
ïðîòÿãîì âåãåòàö³éíîãî ïåð³îäó âèðîùóâàí-
íÿ ñî¿ ó çîíàõ Ñòåïó òà Ë³ñîñòåïó áóëè á³ëü-
ø³ í³æ ó 2017, ïðîòå íåãàòèâíèé âïëèâ ï³ä-
âèùåíèõ òåìïåðàòóð áóëî êîìïåíñîâàíî ï³ä-
âèùåíîþ ê³ëüê³ñòþ îïàä³â ó 2018 ðîö³, ùî 
ï³äòâåðäæåíî á³ëüøîþ âðîæàéí³ñòþ ïîð³â-
íÿíî ç 2017 ðîêîì.

Îñíîâíèìè ïîêàçíèêàìè ÿêîñò³ ñîðò³â ñî¿, 
ÿê³ âèçíà÷àþòü ¿õíþ ãîñïîäàðñüêó ö³íí³ñòü, 
º ìàñà 1000 íàñ³íèí, óì³ñò ñèðîãî ïðîòå¿íó 
òà îë³¿, çá³ð á³ëêà òà îë³¿. Ñåðåäí³ çíà÷åííÿ 
ïîêàçíèê³â ìàñè 1000 íàñ³íèí, óì³ñòó ñèðî-
ãî ïðîòå¿íó òà âì³ñòó îë³¿ çà 2017–2018 ðð. 
äëÿ äîñë³äæóâàíèõ ñîðò³â ñî¿ íàâåäåíî â òàá-
ëèö³ 1. 

Çà ðåçóëüòàòàìè äîñë³äæåíü âèçíà÷åíî, ùî ó 
2017–2018 ðð. ìàñà 1000 íàñ³íèí äîñë³äæóâà-
íèõ ñîðò³â ñî¿ ñòàíîâèëà â çîí³ Ñòåïó – 125,1–
169,9 ã, ó Ë³ñîñòåïó – 130,2–207,8 ã òà 143,9–
188,0 ã ó çîí³ Ïîë³ññÿ. Íàéá³ëüø³ çíà÷åííÿ 
äëÿ ìàñè 1000 íàñ³íèí â³äì³÷åíî ó ñîðòó ‘Ìî-
öàðò’ – 169,9 ã òà 207,8 ã ó çîíàõ Ñòåïó ³ Ë³ñî-
ñòåïó, â³äïîâ³äíî, â çîí³ Ïîë³ññÿ – 188,0 ã ó 
ñîðòó ‘Áåòò³’. Íàéìåíøà ìàñà 1000 íàñ³íèí ó 

Ðèñ. 2. ×àñòêà âïëèâó ôàêòîð³â íà ïîêàçíèê óðîæàéíîñò³ ñîðò³â ñî¿ êóëüòóðíî¿ (2017–2018 ðð.)

Çîíà 55%

Ð³ê 26%

Ïîõèáêà 1%

Ñîðò*Çîíà*Ð³ê 4%

Çîíà*Ð³ê 2%

Ñîðò*Ð³ê 2%

Ñîðò 4%

Ñîðò*Çîíà 6%
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ñîðò³â ‘Ìàðèñÿ’ – 125,1 ã (Ñòåï), ‘Àëºêñà’ – 
130,2 ã (Ë³ñîñòåï) òà ‘Àçèìóò’ – 143,9 ã (Ïîë³ññÿ). 

Çà ðåçóëüòàòàìè äèñïåðñ³éíîãî àíàë³çó âè-
çíà÷åíî, ùî íà ìàñó 1000 íàñ³íèí ôàêòîð 
çîíè âèðîùóâàííÿ âïëèâàâ íà 31%, ñîðòó – 
íà 21%, óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó – íà 
13%, âçàºìîä³ÿ äîñë³äæóâàíèõ ôàêòîð³â – â³ä 
5 (Çîíà*Ð³ê) äî 11% (Ñîðò*Ð³ê).

Óñòàíîâëåíî, ùî çíà÷åííÿ ìàñè 1000 íàñ³-
íèí ó ñîðò³â ‘Ìàðèñÿ’, ‘ÍÑ Ä³ÿíà’, ‘Áåòò³’, ‘Áå-

íåäåòòà’, ‘Ñòàéí 14Ô06’ ì³æ çîíàìè Ë³ñîñòåï 
òà Ïîë³ññÿ, à òàêîæ ó ñîðòó ‘Àëºêñà’ ì³æ çî-
íàìè Ñòåï òà Ë³ñîñòåï ñóòòºâî íå â³äð³çíÿ-
ëèñü çà äîñë³äæóâàí³ ðîêè. Îòæå, îñíîâíèìè 
÷èííèêàìè, ÿê³ âïëèâàëè íà ìàñó 1000 íàñ³-
íèí äîñë³äæóâàíèõ ñîðò³â ñî¿, áóëè çîíà âè-
ðîùóâàííÿ òà ñîðò. Äîñë³äæåííÿ âïëèâó àá³î-
òè÷íèõ ôàêòîð³â òà ãåíîòèïîâèõ îñîáëèâîñ-
òåé íà åëåìåíòè ïðîäóêòèâíîñò³ ñîðò³â ñî¿ 
ïðîâîäèëè â÷åí³ Îçÿêîâà, Ïîïîëçóõèíà [14]. 

Òàáëèöÿ 1
Ñåðåäíº çíà÷åííÿ ìàñè 1000 íàñ³íèí, óì³ñòó ñèðîãî ïðîòå¿íó òà îë³¿ â ñîðòàõ ñî¿ êóëüòóðíî¿ (2017–2018 ðð.)

 Ñîðò
Ìàñà 1000 íàñ³íèí, ã Âì³ñò ñèðîãî ïðîòå¿íó, % Âì³ñò îë³¿, %

Ñ Ë Ï Ñ Ë Ï Ñ Ë Ï
‘Àçèìóò’ 133,8 157,6 143,9 35,4 38,8 37,7 23,8 21,9 20,7
‘Ìàðèñÿ’ 125,1 167,2 164,9 38,0 39,6 37,2 23,1 21,6 21,3
‘ÍÑ Ä³ÿíà’ 141,4 182,3 180,7 40,1 44,0 38,0 22,3 19,8 21,9
‘Àëºêñà’ 135,5 130,2 158,9 38,4 40,5 41,7 22,8 21,8 20,8
‘Àëüã³ç’ 145,0 185,8 159,3 37,8 40,6 38,3 22,8 21,4 21,5
‘ÑÎÏÐÀÍÀ’ 156,3 185,8 171,3 39,4 39,3 36,4 22,5 22,5 22,8
‘ÐÆÒ Ñ²ÐÎÊÀ’ 154,8 189,3 176,5 38,6 40,3 37,6 23,1 21,9 22,6
‘Àäñîé’ 152,7 190,5 176,5 38,3 40,3 35,7 23,4 22,6 24,2
‘Ñëîáîäà’ 139,6 182,9 167,4 36,7 39,6 35,6 23,1 21,1 21,7
‘Áåòò³’ 154,0 196,1 188,0 37,7 38,1 36,3 22,6 22,0 22,0
‘Áåíåäåòòà’ 137,1 170,7 170,2 36,7 37,9 34,4 22,7 22,3 22,6
‘Áàñàê’ 139,0 162,7 175,7 37,8 37,5 34,0 22,7 22,3 23,0
‘Ñòàéí 14Ô06’ 135,9 167,3 166,5 38,0 40,0 35,6 22,1 20,4 21,3
‘Ñòàéí 15²63’ 137,0 163,4 181,4 37,0 39,7 34,4 22,8 21,2 22,4
‘Ìîöàðò 169,9 207,8 181,5 36,7 41,9 36,8 23,5 20,4 22,5

Í²Ð
0,05 (çàã.)

24,73 3,37 1,63

Í²Ð
0,05 (ñîðò)

7,27 0,98 0,20

Í²Ð
0,05 (çîíà)

9,34 1,35 0,54

Í²Ð
0,05 (ð³ê)

7,63 0,51 0,44

Ïðèì³òêà. Ñ – Ñòåï, Ë – Ë³ñîñòåï, Ï – Ïîë³ññÿ.

Ðèñ. 3. ×àñòêà âïëèâó ôàêòîð³â íà ïîêàçíèê ìàñè 1000 íàñ³íèí ñîðò³â ñî¿ êóëüòóðíî¿ (2017–2018 ðð.)

Çîíà 31%

Ð³ê 13%

Ïîõèáêà 1%

Ñîðò*Çîíà*Ð³ê
10%

Çîíà*Ð³ê 5%

Ñîðò*Ð³ê 11%

Ñîðò 21%

Ñîðò*Çîíà 8%



83ISSN 2518-1017  Plant Varieties Studying and protection, 2020, Vol. 16, No 1

Plant production

Àâòîðè çàçíà÷àþòü, ùî ã³äðîòåðì³÷í³ óìîâè 
ðîêó âèðîùóâàííÿ (çì³íà ³íòåíñèâíîñò³ çâî-
ëîæåííÿ òà òåìïåðàòóðè) âïëèâàþòü íà ìàñó 
1000 íàñ³íèí. Ïîêàçàíî, ùî íàéá³ëüø³ ïîêàç-
íèêè ìàñè 1000 íàñ³íèí îòðèìàíî ó ð³ê ³ç 
ñåðåäíüîáàãàòîð³÷íèìè çíà÷åííÿìè òåìïåðà-
òóðè òà íåâèñîêîþ ñóìîþ îïàä³â. Ó íàøèõ 
äîñë³äæåííÿõ íà çíà÷åííÿ ìàñè 1000 íàñ³íèí 
äîñë³äæóâàíèõ ñîðò³â á³ëüøå âïëèâàëè ð³çí³ 
ðåæèìè òåìïåðàòóðè òà âîëîãîñò³, à òàêîæ 
òèïè ´ðóíò³â çàëåæíî â³ä çîíè âèðîùóâàííÿ, 
í³æ â³ä óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó. 

Ó ñåðåäíüîìó çà 2017–2018 ðð. íàéá³ëüøèé 
ïîêàçíèê óì³ñòó ñèðîãî ïðîòå¿íó â íàñ³íí³ 
ñî¿  â³äì³÷åíî ó çîí³ Ë³ñîñòåïó – 37,5–44,0%. 

Äëÿ çîíè Ïîë³ññÿ âì³ñò ñèðîãî ïðîòå¿íó â 
íàñ³íí³ äîñë³äæóâàíèõ ñîðò³â ñòàíîâèâ 34,4–
41,7%, ó çîí³ Ñòåïó – 35,4–40,1%. Ìàêñè-
ìàëüíèé óì³ñò ñèðîãî ïðîòå¿íó â çîí³ Ë³ñî-
ñòåïó âèçíà÷åíî ó ñîðòó ‘ÍÑ Ä³ÿíà’ – 44,0%, 
â çîí³ Ïîë³ññÿ – ó ñîðòó ‘Àëºêñà’ – 41,7%, â 
ñòåïîâ³é çîí³ – ‘ÍÑ Ä³ÿíà’ – 40,1%. Íàéìåí-
øèìè çíà÷åííÿìè õàðàêòåðèçóâàëèñÿ ñîðòè 
‘Àçèìóò’ – 35,4% (Ñòåï), ‘Áàñàê’ – 37,5% (Ë³ñî-
ñòåï) òà 34,0% (Ïîë³ññÿ) (òàáë. 1).

Çà ðåçóëüòàòàìè äèñïåðñ³éíîãî àíàë³çó âè-
çíà÷åíî âïëèâ ôàêòîð³â ñîðòó, óìîâ âåãåòà-
ö³éíîãî ïåð³îäó ðîêó òà çîíè âèðîùóâàííÿ 
íà âì³ñò ñèðîãî ïðîòå¿íó äîñë³äæóâàíèõ ñîð-
ò³â ñî¿ (ðèñ. 4).

Ðèñ. 4. ×àñòêà âïëèâó ôàêòîð³â íà ïîêàçíèê óì³ñòó ñèðîãî ïðîòå¿íó ñîðò³â ñî¿ êóëüòóðíî¿ (2017–2018 ðð.)

Çîíà 31%

Ð³ê 1%

Ïîõèáêà 2%

Ñîðò*Çîíà*Ð³ê 9%

Çîíà*Ð³ê 7%

Ñîðò*Ð³ê 8%

Ñîðò 25%

Ñîðò*Çîíà 17%

Ó ðåçóëüòàò³ äîñë³äæåíü âèçíà÷åíî, ùî íà 
âì³ñò ñèðîãî ïðîòå¿íó â íàñ³íí³ äîñë³äæóâà-
íèõ ñîðò³â ñî¿ íàéá³ëüøå âïëèâàëè ìàëè 
ôàêòîðè çîíè âèðîùóâàííÿ (31%) òà ñîðòó 
(25%). Óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó 
âïëèâàëè íà íàêîïè÷åííÿ ñèðîãî ïðîòå¿íó â 
íàñ³íí³ íà 1%, âçàºìîä³ÿ ôàêòîð³â âïëèâàëà 
íà 7–17% (Çîíà*Ð³ê òà Ñîðò*Çîíà, â³äïîâ³ä-
íî). Â³äïîâ³äíî äî îòðèìàíèõ äàíèõ, âñòà-
íîâëåíî, ùî âì³ñò ñèðîãî ïðîòå¿íó â äîñë³-
äæóâàíèõ ñîðòàõ ñî¿ çàëåæàâ â³ä ãåíîòèïó 
òà ´ðóíòîâî-êë³ìàòè÷íî¿ çîíè.

Â³äïîâ³äíî äî Êëàñèô³êàòîðà ïîêàçíèê³â 
ÿêîñò³ áîòàí³÷íèõ òàêñîí³â, ñîðòè ÿêèõ ïðî-
õîäÿòü åêñïåðòèçó íà ïðèäàòí³ñòü äî ïîøè-
ðåííÿ (Êëàñèô³êàòîð) [35], á³ëüø³ñòü äîñë³-
äæóâàíèõ ó 2017 ð. ñîðò³â â³äíîñÿòü äî ñå-
ðåäíüîá³ëêîâèõ,  äëÿ ÿêèõ óì³ñò ñèðîãî ïðî-
òå¿íó  ñòàíîâèâ 35,5–42,8%. Äî íèçüêîá³ëêî-
âèõ ó öüîìó ðîö³ äîñë³äæåíü â³äíåñåíî ñîðòè 

‘Àäñîé’ òà ‘Áåíåäåòòà’ (35,0 òà 34,5% â³äïî-
â³äíî). Ó 2018 ðîö³ âñ³ ñîðòè ñî¿, ÿê³ âèðîùó-
âàëè â çîí³ Ë³ñîñòåïó, ïîêàçàëè âèñîê³ çíà-
÷åííÿ äëÿ âì³ñòó ñèðîãî ïðîòå¿íó. Â çîíàõ 
Ñòåïó òà Ïîë³ññÿ ïî 4 ³ç 15 äîñë³äæóâàíèõ 
ñîðò³â ìàëè íèçüêèé óì³ñò ñèðîãî ïðîòå¿íó 
(33,7–34,8 â Ñòåïó òà 31,5–34,2% â çîí³ Ïî-
ë³ññÿ).

Òàêèì ÷èíîì âèçíà÷åíî, ùî âì³ñò ñèðîãî 
ïðîòå¿íó â çåðí³ ñî¿ çàëåæàâ â³ä ñîðòó, òîáòî 
ñóòòºâî â³äð³çíÿâñÿ ó á³ëüøîñò³ äîñë³äæóâà-
íèõ ñîðò³â, ïðîòå íàéá³ëüøó ÷àñòêó âïëèâó 
íà öåé ïîêàçíèê ìàëà çîíà âèðîùóâàííÿ. 
Ðàçîì ç òèì ñóòòºâî¿ ð³çíèö³ íå áóëî â³äì³÷å-
íî äëÿ 4 ñîðò³â çà âì³ñòîì ñèðîãî ïðîòå¿íó 
ì³æ çîíàìè Ñòåïó òà Ë³ñîñòåïó, 5 ñîðò³â ì³æ 
çîíàìè Ñòåïó òà Ïîë³ññÿ, à òàêîæ 2 ñîðò³â 
ì³æ çîíàìè Ë³ñîñòåïó òà Ïîë³ññÿ.

Çà 2017–2018 ðð. âì³ñò îë³¿ â íàñ³íí³ äîñë³-
äæóâàíèõ ñîðò³â ñî¿ ñêëàâ â³ä 19,8 äî 24,2%. 
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Ðîñëèííèöòâî

Çàëåæíî â³ä çîíè âèðîùóâàííÿ íàéâèùå çíà-
÷åííÿ âì³ñòó îë³¿ â äîñë³äæóâàíèõ ñîðòàõ ñî¿ 
â³äì³÷åíî äëÿ çîíè Ïîë³ññÿ – 20,7–24,2%. Ó 
çîíàõ Ë³ñîñòåïó òà Ñòåïó öåé ïîêàçíèê ñòà-
íîâèâ 19,8–22,6% òà 22,1–23,8%, â³äïîâ³äíî 
(òàáë. 1). Íàéâèùèé âì³ñò îë³¿ â çîí³ Ïîë³ññÿ 
òà Ë³ñîñòåïó âèçíà÷åíî ó ñîðòó ‘Àäñîé’ – 24,2 
òà 22,6% â³äïîâ³äíî, â çîí³ Ñòåïó – ó ñîðòó 

‘Àçèìóò’ (23,8%). Ñîðòè ‘Ñòàéí 14Ô06’ (22,1%), 
‘ÍÑ Ä³ÿíà’ (19,8%) òà ‘Àçèìóò’ (20,7%) õàðàê-
òåðèçóâàëèñü íàéìåíøèì âì³ñòîì îë³¿ â çî-
íàõ Ñòåïó, Ë³ñîñòåïó òà Ïîë³ññÿ.

Ó ðåçóëüòàò³ äèñïåðñ³éíîãî àíàë³çó âñòà-
íîâëåíî, ùî çîíà âèðîùóâàííÿ íàéá³ëüøå 
âïëèâàëà íà ïîêàçíèê óì³ñòó îë³¿ â äîñë³-
äæóâàíèõ ñîðòàõ ñî¿ (ðèñ. 5).

Ðèñ. 5. ×àñòêà âïëèâó ôàêòîð³â íà ïîêàçíèê óì³ñòó îë³¿ ñîðò³â ñî¿ êóëüòóðíî¿ (2017–2018 ðð.)

Çîíà 25%

Ð³ê 7%

Ïîõèáêà 2%

Ñîðò*Çîíà*Ð³ê
12%

Çîíà*Ð³ê 4%

Ñîðò*Ð³ê 8%

Ñîðò 21%

Ñîðò*Çîíà 21%

Âèçíà÷åíî, ùî ôàêòîð çîíè âèðîùóâàííÿ 
âïëèâàâ íà âì³ñò îë³¿ â íàñ³íí³ ñî¿ íà 25%, 
ñîðòó – íà 21%, ôàêòîð óìîâ âåãåòàö³éíîãî 
ïåð³îäó âèðîùóâàííÿ ðîêó – íà 7%. ×àñòêè 
âçàºìîä³¿ ôàêòîð³â ñòàíîâèëè 4–21%, ïðè÷î-
ìó âçàºìîä³ÿ ôàêòîð³â Ñîðò*Çîíà ìàëà íàé-
á³ëüøèé âïëèâ – 21%, íàéìåíøèé â³äì³÷åíî 
äëÿ ôàêòîð³â Çîíà*Ð³ê – 4%.

Çà 2017 ð³ê äîñë³äæåíü â³äïîâ³äíî äî Êëà-
ñèô³êàòîðà [35] âñ³ ñîðòè ñî¿, âèðîùåí³ ó çîí³ 
Ïîë³ññÿ, íàëåæàëè äî ñåðåäíüîîë³éíèõ 
(18,1–22,0%), îêð³ì ñîðò³â ‘Àäñîé’ òà ‘Áåíå-
äåòòà’, ÿê³ áóëè âèñîêîîë³éíèìè (24,4 òà 
22,8%, â³äïîâ³äíî). Ó çîí³ Ë³ñîñòåïó çà öåé 
ð³ê äî âèñîêîîë³éíèõ íàëåæàëè 7 ñîðò³â, 
âì³ñò îë³¿ â ÿêèõ ñòàíîâèâ á³ëüøå 22,0%, ðåø-
òà ñîðò³â – ñåðåäíüî îë³éí³. Ó çîí³ Ñòåïó äî 
ñåðåäíüîîë³éíèõ íàëåæàëè 5 ñîðò³â ³ç âì³ñ-
òîì îë³¿ 21,1–21,9%, ðåøòà – âèñîêîîë³éí³. Â 
2018 ðîö³ â çîí³ Ñòåïó á³ëüø³ñòü ñîðò³â íà-
ëåæàëè äî âèñîêîîë³éíèõ, îêð³ì ñîðòó ‘ÑÎ-
ÏÐÀÍÀ’, âì³ñò îë³¿ â çåðí³ ÿêîãî ñòàíîâèâ 
21,6%. Çà öåé ð³ê ó çîí³ Ïîë³ññÿ 10 ³ç 15 
äîñë³äæóâàíèõ ñîðò³â íàëåæàëè äî âèñîêî-
îë³éíèõ, âì³ñò îë³¿ â çåðí³ ³íøèõ ñîðò³â ñêëà-
äàâ 21,5–22,0%. Ó çîí³ Ë³ñîñòåïó çà 2018 ð³ê 
âèÿâëåíî 3 âèñîêîîë³éíèõ ñîðòà. 

Âïëèâ àãðîåêîëîã³÷íèõ ôàêòîð³â íà âì³ñò 
ïðîòå¿íó òà îë³¿ â íàñ³íí³ ñî¿ âèâ÷àëè Øåâ-
í³êîâ, Ì³ëåíêî [17]. Àâòîðàìè âèçíà÷åíî, 
ùî íà á³îõ³ì³÷íèé ñêëàä íàñ³ííÿ ñî¿ ³ñòîò-
íî âïëèâàëè ïîãîäí³ óìîâè ðîêó. Íàéá³ëü-
øèé óì³ñò ïðîòå¿íó áóëî îòðèìàíî â ïî-
ñóøëèâèé 2008 ð³ê. Äîñë³äæåííÿìè àâòî-
ð³â ïîêàçàíî, ùî çàáóð’ÿíåí³ñòü ïîñ³â³â íå-
ãàòèâíî âïëèâàëà íà ÿê³ñí³ ïîêàçíèêè íà-
ñ³ííÿ ñî¿. Äîñë³äæåííÿ âïëèâó á³îäîáðèâ 
íà âðîæàéí³ñòü òà âì³ñò ñèðîãî ïðîòå¿íó 
îïóáë³êîâàíî ó ïðàö³ [20]. Àâòîðàìè ïîêà-
çàíî ñóòòºâèé âïëèâ çàñòîñóâàííÿ ð³çíèõ 
êîìá³íàö³é á³îäîáðèâ íà âì³ñò ñèðîãî ïðî-
òå¿íó, âðîæàéí³ñòü òà ê³ëüê³ñòü áîá³â íà 
ðîñëèíó. Ó ðîáîò³ [21] âèêëàäåíî ðåçóëüòà-
òè äîñë³äæåíü óì³ñòó á³ëêà é îë³¿ â íàñ³íí³ 
ñî¿, âèðîùåíîãî íà ôîí³ çàñòîñóâàííÿ ãåð-
á³öèä³â. Ðåçóëüòàòè, îòðèìàí³ àâòîðàìè, 
ñâ³ä÷àòü ïðî â³äñóòí³ñòü íåãàòèâíîãî âïëè-
âó äîñë³äæóâàíèõ ãåðá³öèä³â íà íàêîïè-
÷åííÿ á³ëêà òà îë³¿ â çåðí³. Âàðòî çàçíà÷èòè, 
ùî âèâ÷åííþ çàëåæíîñò³ âì³ñòó ñèðîãî 
ïðîòå¿íó òà îë³¿ â³ä àãðîòåõí³÷íèõ çàõîä³â 
ïðèñâÿ÷åíî äîñòàòíþ ê³ëüê³ñòü íàóêîâèõ 
ðîá³ò [17, 22, 24]. Ïðîòå, çâàæàþ÷è íà òå, 
ùî ñîðòîâèïðîáóâàííÿ áàçóºòüñÿ íà ìåòî-
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äèêàõ âèðîùóâàííÿ, ÿê³ íå ïåðåäáà÷àþòü 
äîñë³äæåííÿ âïëèâó àãðîòåõí³÷íèõ çàõîä³â 
íà ïðîäóêòèâí³ñòü ñîðò³â, íåîáõ³äíî ïðèä³-
ëÿòè óâàãó âïëèâó ôàêòîð³â âèðîùóâàííÿ 
çà ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ. Ó 
íàøèõ äîñë³äæåííÿõ â³äîáðàæåíî ðåçóëü-
òàòè, ÿê³ ñâ³ä÷àòü ïðî çíà÷íó ÷àñòêó âïëè-
âó óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó òà çîíè 
âèðîùóâàííÿ íà ïîêàçíèêè ÿêîñò³ äîñë³-
äæóâàíèõ ñîðò³â. Àíàë³ç òàêèõ âçàºìîä³é 
äîïîìàãàº âñåá³÷íî îö³íèòè íîâ³ ñîðòè òà 
íàäàòè ðåêîìåíäàö³¿ ùîäî ¿õíüîãî âèðîùó-
âàííÿ âèðîáíèêàì íàñ³ííÿ äëÿ îòðèìàííÿ 
ìàêñèìàëüíî¿ âðîæàéíîñò³ òà âèñîêî¿ ÿêîñ-
ò³ íàñ³ííÿ.

Îòæå, íàéá³ëüøå âïëèâàëà íà ïîêàçíèê 
óì³ñòó îë³¿ â çåðí³ äîñë³äæóâàíèõ ñîðò³â ñî¿ 
çîíà âèðîùóâàííÿ òà ñîðò ñî¿. Ñóòòºâ³ â³ä-
ì³ííîñò³ çà öèì ïîêàçíèêîì â³äì³÷åíî äëÿ 
12 ñîðò³â ì³æ çîíàìè Ñòåï òà Ë³ñîñòåï, ì³æ 
çîíàìè Ñòåï òà Ïîë³ññÿ, Ë³ñîñòåï òà Ïîë³ññÿ 
ñóòòºâî â³äð³çíÿëèñü 10 ñîðò³â.

Ó ñåðåäíüîìó çà ðîêè äîñë³äæåíü çá³ð á³ë-
êà ç ãåêòàðà ó äîñë³äæóâàíèõ ñîðò³â ñî¿ 
ñêëàâ ó çîí³ Ñòåïó 0,43–0,59 ò/ãà, â çîí³ Ë³-
ñîñòåïó – 0,85–1,24 ò/ãà òà 0,60–0,88 ò/ãà ó 
çîí³ Ïîë³ññÿ. Çá³ð îë³¿ ç ãåêòàðà â çîí³ Ñòåïó 
âàð³þâàâ â³ä 0,26 äî 0,39 ò/ãà, ó çîí³ Ë³ñî-
ñòåïó öåé ïîêàçíèê ñòàíîâèâ 0,44–0,64 ò/ãà, 
â çîí³ Ïîë³ññÿ – 0,37–0,49 ò/ãà (òàáë. 2).

Òàáëèöÿ 2
Ñåðåäíº çíà÷åííÿ çáîðó á³ëêà òà îë³¿ ç ãåêòàðà â ñîðòàõ ñî¿ êóëüòóðíî¿

(2017–2018 ðð.)

Ñîðò Çá³ð á³ëêà, ò/ãà Çá³ð îë³¿, ò/ãà
Ñ Ë Ï Ñ Ë Ï

‘Àçèìóò’ 0,54 1,03 0,75 0,37 0,56 0,42
‘Ìàðèñÿ’ 0,59 1,01 0,71 0,35 0,54 0,41
‘ÍÑ Ä³ÿíà’ 0,57 1,10 0,72 0,32 0,49 0,42
‘Àëºêñà’ 0,43 1,00 0,88 0,26 0,52 0,44
‘Àëüã³ç’ 0,52 1,01 0,73 0,31 0,51 0,41
‘ÑÎÏÐÀÍÀ’ 0,52 0,97 0,60 0,29 0,54 0,38
‘ÐÆÒ Ñ²ÐÎÊÀ’ 0,58 1,21 0,72 0,35 0,64 0,44
‘Àäñîé’ 0,51 0,92 0,64 0,31 0,50 0,43
‘Ñëîáîäà’ 0,52 0,85 0,60 0,33 0,44 0,37
‘Áåòò³’ 0,56 0,97 0,64 0,32 0,54 0,39
‘Áåíåäåòòà’ 0,58 1,11 0,64 0,37 0,63 0,42
‘Áàñàê’ 0,56 1,07 0,64 0,34 0,62 0,45
‘Ñòàéí 14Ô06’ 0,59 1,24 0,68 0,33 0,62 0,40
‘Ñòàéí 15²63’ 0,56 1,19 0,63 0,35 0,62 0,41
‘Ìîöàðò’ 0,59 0,92 0,76 0,39 0,45 0,49

Í²Ð
0,05 (çàã.)

0,27 0,24

Í²Ð
0,05 (ñîðò)

0,01 0,02

Í²Ð
0,05 (çîíà)

0,09 0,05

Í²Ð
0,05 (ð³ê)

0,07 0,04

Ïðèì³òêà. Ñ – Ñòåï, Ë – Ë³ñîñòåï, Ï – Ïîë³ññÿ.

Çâàæàþ÷è íà ìàêñèìàëüí³ çíà÷åííÿ âðî-
æàéíîñò³ òà âèñîê³ ïîêàçíèêè âì³ñòó ñèðîãî 
ïðîòå¿íó â ñîðòàõ ñî¿, âèçíà÷åíî, ùî çà äî-
ñë³äæóâàí³ ðîêè â çîí³ Ë³ñîñòåïó áóëî îòðè-
ìàíî íàéâèùèé çá³ð á³ëêà ç ãåêòàðà ïîñ³âó. 
Â çîí³ Ñòåïó íàéá³ëüø³ çíà÷åííÿ çáîðó á³ëêà 
â³äì³÷åíî ó ñîðò³â ‘Ìàðèñÿ’, ‘Ñòàéí 14Ô06’, 
‘Ìîöàðò’ – 0,59 ò/ãà, â çîí³ Ë³ñîñòåïó – ó ñîðòó 
‘Ñòàéí 14Ô06’ – 1,24 ò/ãà, â çîí³ Ïîë³ññÿ – 
ó ñîðòó ‘Àëºêñà’ – 0,88 ò/ãà.

Íàéìåíøó ê³ëüê³ñòü á³ëêà ç ãåêòàðà ïîñ³-
âó çà 2017–2018 ðð. áóëî îòðèìàíî ó ñîðò³â 
‘Àëºêñà’ – 0,43 ò/ãà (Ñòåï), ‘Ñëîáîäà’ – 0,85 ò/ãà 
(Ë³ñîñòåï), ‘ÑÎÏÐÀÍÀ’ òà ‘Ñëîáîäà’ – 0,60 ò/ãà 
(Ïîë³ññÿ).

Çà äîïîìîãîþ äèñïåðñ³éíîãî àíàë³çó âè-
çíà÷åíî, ùî íàéá³ëüøèé âïëèâ íà ïîêàçíèê 

çáîðó á³ëêà ìàëà çîíà âèðîùóâàííÿ – 61%. 
Óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó âïëèâàëè 
íà 21%, ñîðò – íà 3%, ÷àñòêè âçàºìîä³¿ ôàê-
òîð³â – 2–5% (Ñîðò*Ð³ê òà Ñîðò*Çîíà, â³äïî-
â³äíî). ßêùî ïîð³âíþâàòè ôàêòîðè âïëèâó 
íà âðîæàéí³ñòü òà âì³ñò ñèðîãî ïðîòå¿íó äî-
ñë³äæóâàíèõ ñîðò³â, òî ñë³ä çàçíà÷èòè, ùî 
íà âðîæàéí³ñòü òàêîæ á³ëüøîþ ì³ðîþ âïëè-
âàëà çîíà âèðîùóâàííÿ òà óìîâè âåãåòàö³é-
íîãî ïåð³îäó ðîêó (55 òà 26%, â³äïîâ³äíî). Íà 
âì³ñò ñèðîãî ïðîòå¿íó íàéá³ëüøå âïëèâàëà 
çîíà âèðîùóâàííÿ (31%), ïðîòå óìîâè âåãå-
òàö³éíîãî ïåð³îäó ðîêó âïëèâàëè íà 1%. Íà-
òîì³ñòü ÷àñòêà âïëèâó ñîðòó ñòàíîâèëà 25%.

Ó 2017 ð. ïîêàçíèê çáîðó á³ëêà ç ãåêòàðà ó 
çîí³ Ñòåïó ñòàíîâèâ 0,29–0,66 ò/ãà, ìàêñè-
ìàëüíå çíà÷åííÿ áóëî â³äì³÷åíî ó ñîðòó ‘Ìî-
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öàðò’, äëÿ çîíè Ïîë³ññÿ öåé ïîêàçíèê âàð³þ-
âàâ â ìåæàõ 0,53–0,69 ò/ãà ³ç ìàêñèìàëüíèì 
çíà÷åííÿì ó ñîðòó ‘ÍÑ Ä³ÿíà’. Â çîí³ Ë³ñî-
ñòåïó çà 2017 ð. çá³ð á³ëêà ñêëàâ â³ä 0,65 äî 
1,07 ò/ãà, íàéá³ëüøå çíà÷åííÿ ìàâ ñîðò 
‘Ñòàéí 14Ô06’. Çà 2018 ð³ê äîñë³äæåíü â çîí³ 
Ñòåïó çá³ð á³ëêà ç ãåêòàðà ñòàíîâèâ 0,51–
0,74 ò/ãà, íàéá³ëüøå çíà÷åííÿ áóëî â³äì³÷åíî 
ó ñîðòó ‘ÐÆÒ Ñ²ÐÎÊÀ’, ó Ë³ñîñòåïó – 0,94–
1,47 ò/ãà, ìàêñèìàëüíå çíà÷åííÿ ñïîñòåð³ãà-
ëîñÿ ó ñîðòó ‘ÍÑ Ä³ÿíà’. Äëÿ çîíè Ïîë³ññÿ çà 
2018 ð³ê öåé ïîêàçíèê ñêëàâ 0,61–1,07 ò/ãà ³ç 
ìàêñèìàëüíèì çíà÷åííÿì ó ñîðòó ‘Àëºêñà’. 

Òàêèì ÷èíîì, äîñòîâ³ðíó ð³çíèöþ çà ïî-
êàçíèêîì çáîðó á³ëêà âèÿâëåíî ó á³ëüøîñò³ 
ñîðò³â ì³æ ð³çíèìè ´ðóíòîâî-êë³ìàòè÷íèìè 
çîíàìè. Ïðîòå, ñë³ä çàçíà÷èòè, ùî íåñóòòº-
âîþ âèÿâèëàñü ð³çíèöÿ ó ñîðò³â ‘ÑÎÏÐÀÍÀ’, 
‘Ñëîáîäà’, ‘Áåòò³’, ‘Áåíåäåòòà’, ‘Áàñàê’, ‘Ñòàéí 
15²63’ ì³æ çîíàìè Ñòåï òà Ïîë³ññÿ.

Çà ðîêè äîñë³äæåíü çá³ð îë³¿ ó ñîðòàõ ñî¿ 
â³äð³çíÿâñÿ çàëåæíî â³ä çîíè âèðîùóâàííÿ: 
â çîí³ Ñòåïó – 0,26–0,39 ò/ãà, Ë³ñîñòåïó – 
0,44–0,64 ò/ãà òà Ïîë³ññÿ – 0,37–0,49 ò/ãà 
(òàáë. 2). Ìàêñèìàëüíèé çá³ð îë³¿ ç ãåêòàðà 
îòðèìàëè â çîí³ Ë³ñîñòåïó, ùî çóìîâëåíî âè-
ñîêèìè çíà÷åííÿìè âðîæàéíîñò³ òà âì³ñòó 
îë³¿ â äîñë³äæóâàíèõ ñîðòàõ ñî¿ ó ö³é çîí³. Â 
çîí³ Ë³ñîñòåïó ìàêñèìàëüíå çíà÷åííÿ çáîðó 
îë³¿ áóëî â³äì³÷åíî ó ñîðòó ‘ÐÆÒ Ñ²ÐÎÊÀ’ – 
0,64 ò/ãà, â çîí³ Ñòåïó òà Ïîë³ññÿ – ó ñîðòó 
‘Ìîöàðò’ – 0,39 ò/ãà òà 0,49 ò/ãà, â³äïîâ³äíî. 

Âñòàíîâëåíî, ùî çîíà âèðîùóâàííÿ íàé-
á³ëüøå âïëèâàëà íà ïîêàçíèê çáîðó á³ëêà – 
25%. ×àñòêà âïëèâó ñîðòó ñòàíîâèëà 21%, 
óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó – 7%. Âïëèâ 
ñóêóïíîñò³ ôàêòîð³â ñòàíîâèâ 4–21% 
(Çîíà*Ð³ê òà Ñîðò*Çîíà). Â³äïîâ³äíî äî îòðè-
ìàíèõ äàíèõ çà ïîêàçíèêàìè âðîæàéíîñò³ 
òà âì³ñòó îë³¿ íàéá³ëüøå âïëèâàëà íà ö³ ïî-
êàçíèêè òàêîæ çîíà âèðîùóâàííÿ òà ñîðò.

Ó 2017 ð. ó çîí³ Ñòåïó çá³ð îë³¿ ñòàíîâèâ 0,18–
0,40 ò/ãà, ó çîí³ Ë³ñîñòåïó – 0,30–0,57 ò/ãà, 
â çîí³ Ïîë³ññÿ çíà÷åííÿ ïîêàçíèêà âàð³þâà-
ëî â³ä 0,34 äî 0,40 ò/ãà. Ìàêñèìàëüíå çíà-
÷åííÿ çáîðó îë³¿ ó çîí³ Ïîë³ññÿ áóëî â³äì³÷å-
íî ó ñîðòó ‘Ìîöàðò’ – 0,40 ò/ãà, â çîí³ Ë³ñî-
ñòåïó íàéá³ëüøå çíà÷åííÿ öüîãî ïîêàçíèêà 
ñòàíîâèëî 0,57 ò/ãà ó ñîðòó ‘Áåíåäåòòà’, äëÿ 
çîíè Ñòåïó ìàêñèìàëüíèé çá³ð îë³¿ áóëî îòðè-
ìàíî ó ñîðòó ‘Àäñîé’ – 0,40 ò/ãà. Çà 2018 ð³ê 
â çîí³ Ñòåïó íàéá³ëüøå çíà÷åííÿ çáîðó îë³¿ 
áóëî â³äì³÷åíî ó ñîðòó ‘Àçèìóò’ – 0,49 ò/ãà,
â çîí³ Ë³ñîñòåïó – ó ñîðòó ‘Ñòàéí 15²63’ 
(0,75 ò/ãà) òà 0,60 ò/ãà – ó ñîðòó ‘Ìîöàðò’ â 
çîí³ Ïîë³ññÿ.

Îòæå, ïîêàçíèê çáîðó îë³¿ äîñë³äæóâàíèõ 
ñîðò³â ñî¿ äîñòîâ³ðíî â³äð³çíÿâñÿ çàëåæíî 

â³ä çîíè âèðîùóâàííÿ. Ïðîòå íå áóëî âèÿâ-
ëåíî äîñòîâ³ðíî¿ ð³çíèö³ çà öèì ïîêàçíèêîì 
ó ñîðòó ‘Àçèìóò’ ì³æ çîíàìè Ñòåïó òà Ïî-
ë³ññÿ.

Âèñíîâêè
Ó ðåçóëüòàò³ äîñë³äæåííÿ âïëèâó ôàêòîð³â 

óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó, çîíè âèðî-
ùóâàííÿ òà ñîðòó íà ïîêàçíèêè ïðîäóêòèâ-
íîñò³ òà ÿêîñò³ 15 ñîðò³â ñî¿ êóëüòóðíî¿ âè-
çíà÷åíî ÷àñòêè âïëèâó ôàêòîð³â íà äîñë³-
äæóâàí³ ïîêàçíèêè. Ìàêñèìàëüíó âðîæàé-
í³ñòü äîñë³äæóâàíèõ ñîðò³â ñî¿ îòðèìàëè â 
çîí³ Ë³ñîñòåïó. Ïîêàçíèêè ìàñè 1000 íàñ³-
íèí íå ìàëè ñóòòºâèõ â³äì³ííîñòåé çàëåæíî 
â³ä óìîâ âåãåòàö³éíîãî ïåð³îäó ðîêó. Âì³ñò 
ñèðîãî ïðîòå¿íó ñóòòºâî â³äð³çíÿâñÿ çàëåæ-
íî â³ä ãåíîòèïó. Âì³ñò îë³¿ ñóòòºâî â³äð³çíÿâ-
ñÿ ó äîñë³äæóâàíèõ ñîðò³â çàëåæíî â³ä çîíè 
âèðîùóâàííÿ. Çà ïîêàçíèêàìè çáîðó á³ëêà 
òà îë³¿ ñóòòºâ³ â³äì³ííîñò³ áóëî âèÿâëåíî òà-
êîæ ó ñîðò³â çàëåæíî â³ä çîíè âèðîùóâàííÿ.

Çà ðåçóëüòàòàìè òðüîõôàêòîðíîãî äèñïåð-
ñ³éíîãî àíàë³çó âèçíà÷åíî, ùî íà äîñë³äæó-
âàí³ ïîêàçíèêè íàéá³ëüøå âïëèâàâ ôàêòîð 
çîíè âèðîùóâàííÿ, ÷àñòêà âïëèâó ñòàíîâè-
ëà 25–55%. ×àñòêà âïëèâó ñîðòó ñòàíîâèëà 
4–25%, óìîâè âåãåòàö³éíîãî ïåð³îäó ðîêó 
âïëèâàëè íà 1–26%. Òàêèì ÷èíîì, îñíîâíèì 
ôàêòîðîì, ÿêèé âèçíà÷àº ïðîäóêòèâí³ òà 
ÿê³ñí³ õàðàêòåðèñòèêè ñîðò³â º çîíà ¿õíüîãî 
âèðîùóâàííÿ. Öå ï³äòâåðäæóº âàæëèâ³ñòü 
âèïðîáóâàííÿ ñîðò³â ñî¿ òà ¿õíþ îö³íêó ó 
òðüîõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ Óêðà¿íè.
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Öåëü. Óñòàíîâèòü çàêîíîìåðíîñòè âëèÿíèÿ ôàêòîðîâ 
âûðàùèâàíèÿ íà õîçÿéñòâåííî-öåííûå õàðàêòåðèñòèêè 
íîâûõ ñîðòîâ ñîè. Ìåòîäû. Ïîëåâîé, áèîõèìè÷åñêèå 
ìåòîäû àíàëèçà, äèñïåðñèîííûé àíàëèç. Ðåçóëüòàòû. 
Îïðåäåëåíû äîëè âëèÿíèÿ çîíû âûðàùèâàíèÿ, óñëîâèé 
âåãåòàöèîííîãî ïåðèîäà ãîäà è ñîðòà ñîè íà óðîæàéíîñòü, 
ìàññó 1000 ñåìÿí, ñîäåðæàíèå ñûðîãî ïðîòåèíà è ìàñëà, 
ñáîðà áåëêà è ìàñëà. Íàèáîëüøåå âëèÿíèå íà ïîêàçàòåëü 
óðîæàéíîñòè èññëåäóåìûõ ñîðòîâ èìåëà çîíà âûðàùè-
âàíèÿ – 55%. Â ñðåäíåì çà 2017–2018 ãã. ìàêñèìàëüíàÿ 
óðîæàéíîñòü ïîëó÷åíà â çîíå Ëåñîñòåïè – 2,48–3,58 ò/ãà, 
ñàìàÿ íèçêàÿ – â çîíå Ñòåïè 1,33–1,89 ò/ãà. Çíà÷åíèå ïî-
êàçàòåëÿ ìàññû 1000 ñåìÿí â ñðåäíåì çà 2017–2018 ãã. 
ñîñòàâëÿþò â çîíå Ñòåïè – 125,1–169,9 ã, â Ëåñîñòåïè – 
130,2–207,8 ã è 143,9–188,0 ã â çîíå Ïîëåñüÿ. Ïî ðåçóëü-
òàòàì äèñïåðñèîííîãî àíàëèçà áûëî îïðåäåëåíî, ÷òî íà 
ìàññó 1000 ñåìÿí íàèáîëüøåå âëèÿíèå èìåëà çîíà âûðà-
ùèâàíèÿ – 31%, ìåíüøåå âëèÿíèå îêàçûâàë ñîðò – 21% è 
óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà ãîäà – 13%. Îñíîâíûå 
ïîêàçàòåëè êà÷åñòâà ñîè êóëüòóðíîé – ñîäåðæàíèå ñûðî-
ãî ïðîòåèíà è ìàñëà â ñåìåíàõ. Íàèáîëüøèå çíà÷åíèÿ ñî-
äåðæàíèÿ ñûðîãî ïðîòåèíà îòìå÷åíî â çîíå Ëåñîñòåïè – 
37,5–44,0%. Â çîíå Ïîëåñüÿ ñîäåðæàíèå ñûðîãî ïðîòåèíà 
ñîñòàâèëî 34,4–41,7%, â çîíå Ñòåïè – 35,4–40,1%. Ìàêñè-

ìàëüíûå çíà÷åíèÿ ýòîãî ïîêàçàòåëÿ áûëè îòìå÷åíû ó ñî-
ðòà ‘ÍÑ Äèÿíà’ – 44,0% â çîíå Ëåñîñòåïè, â çîíå Ïîëåñüÿ – ó 
ñîðòà ‘Àëåêñà’ – 41,7%, â ñòåïíîé çîíå ‘ÍÑ Äèÿíà’ – 40,1%. 
Òàêèì îáðàçîì, íàèáîëüøåå âëèÿíèå íà ñîäåðæàíèÿ ñû-
ðîãî ïðîòåèíà èìåë ôàêòîð çîíû âûðàùèâàíèÿ (31%) è 
ñîðò (25%), âçàèìîäåéñòâèå ôàêòîðîâ ñîðòà è çîíû âû-
ðàùèâàíèÿ âëèÿëî íà 17%. Ñîäåðæàíèå ìàñëà â ñðåäíåì 
çà 2017–2018 ãã. ñîñòàâëÿëî îò 19,8 äî 24,2%. Âûñîêîå 
ñîäåðæàíèå ìàñëà áûëî îòìå÷åíî ó ñîðòà ‘Àäñîé’ â çîíå 
Ïîëåñüÿ è Ëåñîñòåïè – 24,2 è 22,6%, ñîîòâåòñòâåííî, à 
òàêæå ó ñîðòà ‘Àçèìóò’ – 23,8% â ñòåïíîé çîíå. Ïî ðåçóëü-
òàòàì äèñïåðñèîííîãî àíàëèçà áûëî îïðåäåëåíî, ÷òî íà 
ïîêàçàòåëü ñîäåðæàíèÿ ìàñëà â ñåìåíàõ ñîè áîëüøå âñå-
ãî âëèÿëè çîíà âûðàùèâàíèÿ íà 25%, ñîðò – 21%, è âçàè-
ìîäåéñòâèå ôàêòîðîâ ñîðòà è çîíû âûðàùèâàíèÿ íà 21%. 
Âûâîäû. Íàèáîëüøåå âëèÿíèå íà èññëåäóåìûå ïîêàçàòå-
ëè èìåëà çîíà âûðàùèâàíèÿ. Îïðåäåëåíî, ÷òî äîëÿ âëè-
ÿíèÿ çîíû âûðàùèâàíèÿ ñîðòîâ ñîè ñîñòàâëÿåò 25–55% 
â çàâèñèìîñòè îò èññëåäóåìîãî ïîêàçàòåëÿ. Îïðåäåëåíî, 
÷òî äîëÿ âëèÿíèÿ ñîðòà ñîñòàâëÿëà 4–25%, óñëîâèÿ âåãå-
òàöèîííîãî ïåðèîäà ãîäà âëèÿëè íà 1–26%.

Êëþ÷åâûå ñëîâà: ñîðò; óðîæàéíîñòü; ñîäåðæàíèå 
ñûðîãî ïðîòåèíà; ñîäåðæàíèå ìàñëà; ñáîð áåëêà; ñáîð 
ìàñëà; ÓÈÝÑÐ.
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Purpose. To determine the patterns of influence of gro-
wing factors on the economically valuable characteristics of 
new soybean varieties. Methods. Field, biochemical methods, 
analysis of variance. Results. The rates of the influence of 
the growing zone, the conditions of the growing season of 
the year and the soybean variety on the yield, weight of 1000 
seeds, the content of crude protein and oil, and protein and 
oil collection were determined. The greatest influence on the 
yield of the studied varieties had a growing zone – 55%. On 
average the maximum yield was obtained in Forest-steppe zone 
2.48–3.58 t/ha, the lowest – in Steppe zone (1.33–1.89 t/ha) 
for 2017–2018. In the same period the weight of 1000 seeds 
on average was 125.1–169.9 g in the Steppe zone, in Forest-
Steppe zone it was 130.2–207.8 g and 143.9–188.0 g in Fo-
rrest zone. According to the results of analysis of variance, 
it was determined that the growing zone has the greatest 
influence on weight of 1000 seeds – 31%, variety – 21% and 
conditions of the growing season of the year – 13%. The 
main characteristics of soybean quality are the content of 
crude protein and oil in seeds. The highest level of crude pro-
tein was observed in soybean variety in Forest-Steppe zone – 
37.5–44.0%. In Forrest zone, the crude protein content was 
34.4–41.7%, in the Steppe zone 35.4–40.1%. The maximum 

level of this characteristic was observed in variety ‘NS Diyana’ – 
44.0% in Forest-Steppe zone, in Forrest zone – in the variety 
‘Alexa’ 41.7%, in Steppe zone – in variety ‘NS Diyana’ 40.1%. 
Thus, the growing zone (31%) and variety (25%) had the 
greatest influence on the content of crude protein; the in-
teraction of factors (variety and growing zone) affected 17%. 
The average oil content for 2017-2018 ranges from 19.8 to 
24.2%. High oil content was noted in ‘Adsoy’ variety in Forrest 
and Forest-Steppe zones, 24.2 and 22.6%, respectively, and 
‘Azimut’ – 23.8% in Steppe zone. The results of the analysis 
of variance showed that the growing zone to a greater extent 
affected the oil content in soybean seeds by 25%, variety – 
21%, and the interaction of factors of the variety and gro-
wing zone by 21%. Conclusions. According to the results of 
multifactor analysis of variance, it was determined that the 
growing zone had the greatest influence on the studied pa-
rameters. It was found that the rate of the influence of gro-
wing zone of soybean varieties is 25–55%, depending on the 
studied characteristic. It was determined that the influence 
of the variety was 4–25%, the conditions of the growing sea-
son affected by 1–26%.

Keywords: variety; yield; crude protein content; oil con-
tent; protein collection; oil collection; UIPVE.
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Ðîñëèííèöòâî

Âñòóï
Îäí³ºþ ç îñíîâíèõ ñâ³òîâèõ ïðîáëåì ó 

ÕÕ² ñò. º ïðîáëåìà õàð÷îâîãî á³ëêà. Ïðîáëåìà 
ïîëÿãàº â òîìó, ùî éîãî íå âèñòà÷àº ³ ìàéæå 
ïîëîâèíà íàñåëåííÿ çåìíî¿ êóë³ ïîòåðïàº â³ä 
öüîãî. Ïîòðåáà ëþäèíè â á³ëêó íà 10–30% çà-
áåçïå÷óºòüñÿ òâàðèííèìè á³ëêàìè, à íà 70–
90% – ðîñëèííèìè. Òðàäèö³éí³ øëÿõè çá³ëü-
øåííÿ ìàñè õàð÷îâîãî á³ëêà òà ï³äâèùåííÿ 
éîãî ÿêîñò³ ïîâ’ÿçàí³ ç ðîñëèííèöòâîì ³ ñå-
ëåêö³ºþ: îïòèì³çàö³ºþ âèðîùóâàííÿ ñ³ëü-
ñüêîãîñïîäàðñüêèõ ðîñëèí ³ç çàñòîñóâàííÿì 
äîáðèâ, á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, åôåê-
òèâíîþ áîðîòüáîþ ç õâîðîáàìè, áóð’ÿíàìè, 
øê³äíèêàìè, äîáîðîì ³ ðàö³îíàëüíèì ðîçì³-
ùåííÿì êóëüòóð, à òàêîæ ³ç âèâåäåííÿì íî-
âèõ ñîðò³â ç ï³äâèùåíèì óì³ñòîì á³ëêà [1].

Íàñ³ííÿ ñî¿ çáàëàíñîâàíå çà ïðîòå¿íîì ³ 
ïåðåòðàâíèìè àì³íîêèñëîòàìè. Çà ð³çíèìè 
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Îö³íêà ñîðò³â ñî¿ êóëüòóðíî¿ [Glycine max (L.) Merrill] 
çà ñòàá³ëüí³ñòþ ïðîÿâó ãîñïîäàðñüêî-ö³ííèõ îçíàê
Î. Ç. Ùåðáèíà1, Ñ. Î. Òêà÷èê2*, Î. Î. Òèìîøåíêî1, Í. Î. Øîñòàê1

1ÍÍÖ «²íñòèòóò çåìëåðîáñòâà ÍÀÀÍ», âóë. Ìàøèíîáóä³âíèê³â, 2á, ñìò ×àáàíè, 
Êèºâî-Ñâÿòîøèíñüêèé ð-í, Êè¿âñüêà îáë., 08162, Óêðà¿íà, *å-mail: selectio@ukr.net
2*Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà, 
å-mail: s-s-tk@ukr.net

Ìåòà. Âèâ÷èòè ñîðòè ñî¿ ð³çíîãî ïîõîäæåííÿ çà âì³ñòîì á³ëêà òà ³íøèìè ãîñïîäàðñüêèìè îçíàêàìè, âèçíà÷èòè ïî-
êàçíèêè ñòàá³ëüíîñò³ òà ïëàñòè÷íîñò³ öèõ îçíàê, à òàêîæ âèä³ëèòè ñîðòè, ïåðñïåêòèâí³ äëÿ âèêîðèñòàííÿ ó ñåëåêö³éíèõ 
ïðîãðàìàõ. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³, á³îõ³ì³÷í³ òà ñòàòèñòè÷í³. Ðåçóëüòàòè. Äîñë³äæåíî 22 ñîðòè ñî¿ çà 
âðîæàéí³ñòþ, âì³ñòîì á³ëêà òà îë³¿ â íàñ³íí³. Âèä³ëåíî ïëàñòè÷í³ ñîðòè, ùî ìàþòü âèñîêó âðîæàéí³ñòü: ‘Ìóçà’, ‘Ìåíòîð’, 
‘Àñóêà’, ‘Âàëàñ’, ‘Êîôó’, ‘Êàðä³ô’, ‘Àë³ãàòîð’, ‘Âèøèâàíêà’, ‘Ñóç³ð’ÿ’ òà ñòàá³ëüí³ çà âðîæàéí³ñòþ ñîðòè â³ò÷èçíÿíî¿ ñåëåêö³¿ 
‘Ñ³âåðêà’, ‘Â³ëüøàíêà’, ‘Óñòÿ’, à òàêîæ ñîðò ‘Ë³ñàáîí’. Íàéâèùèé óì³ñò á³ëêà â³äì³÷åíî ó ñîðòó ‘Îïóñ’ – 45,0% ó 2017 ðîö³. 
Öåé ñîðò ó ñåðåäíüîìó çà òðè ðîêè ïîêàçàâ 43,63% á³ëêà â íàñ³íí³ ³ ïîñòóïàâñÿ ò³ëüêè ñîðòó ‘Óñòÿ’ (44,3%). Ïðîòå çíà÷íî 
âèùå çíà÷åííÿ êîåô³ö³ºíòà ðåãðåñ³¿ b = 4,289  ó ñîðòó ‘Ë³ñàáîí’ ïîêàçàëî éîãî âèñîêó ÷óòëèâ³ñòü äî óìîâ âèðîùóâàííÿ 
ïðè äîñèòü íèçüêîìó ñåðåäíüîìó çíà÷åíí³ âì³ñòó á³ëêà â íàñ³íí³ (38,60%), ÿê ³ ñîðò ‘Ñ³ëåñ³ÿ‘ (b = 4,289) ïðè ñåðåäíüîìó 
çíà÷åíí³ á³ëêîâîñò³ – 42,73%.  Ñîðò-ñòàíäàðò ‘Ìóçà’ ïðè íèçüê³é á³ëêîâîñò³ 38,60% áóâ äîñèòü ñòàá³ëüíèì çà ïðîÿâîì ö³º¿ 
îçíàêè – S2 = 0,222.  Âèä³ëåíî íèçêó ñîðò³â ç âèñîêèì âì³ñòîì îë³¿ â íàñ³íí³: ‘Âàëàñ’ – 22,77%, ‘Ñ³ãàë³ÿ’ – 22,7%, ‘Àë³ãàòîð’,  
‘Ñ³âåðêà’ – 22,53%, ‘Êîôó’ – 22,13%, ñîðò-ñòàíäàðò ‘Ìóçà’ – 21,77%. Âèñíîâêè. Ó ñåëåêö³éíèõ ïðîãðàìàõ, ñïðÿìîâàíèõ íà 
ï³äâèùåííÿ âì³ñòó á³ëêà â íàñ³íí³, ñë³ä âèêîðèñòîâóâàòè  ñîðòè: ‘Îïóñ’ – ÿê íîñ³é ìàêñèìàëüíîãî çíà÷åííÿ îçíàêè, ‘Óñòÿ’, 
‘Àñóêà’, ‘Ñ³ëåñ³ÿ’ òà ‘Êàñ³ä³’ – ÿê âèñîêîâðîæàéí³ ç âèñîêèì óì³ñòîì á³ëêà. Ïîãîäí³ óìîâè ðîêó íåîäíàêîâî âïëèâàëè íà 
ïðîÿâ  äîñë³äæóâàíèõ îçíàê: ó ñïðèÿòëèâèé äëÿ îòðèìàííÿ âèñîêèõ óðîæà¿â ð³ê âì³ñò á³ëêà â íàñ³íí³ çíèæóâàâñÿ, ó 
ïîñóøëèâ³øèé ð³ê óì³ñò á³ëêà áóâ âèùèì, à âì³ñò îë³¿ â íàñ³íí³ çì³íþâàâñÿ íåçíà÷íî. 

Êëþ÷îâ³ ñëîâà: ñîÿ; ñåëåêö³ÿ; á³ëîê; îë³ÿ; óðîæàé íàñ³ííÿ; ñòàá³ëüí³ñòü; ïëàñòè÷í³ñòü.

äàíèìè íàñ³ííÿ ñî¿ ì³ñòèòü 30–45% á³ëêà òà 
13–26% îë³¿. Çíà÷íèé óì³ñò á³ëêà ³ çáàëàí-
ñîâàí³ñòü éîãî çà àì³íîêèñëîòíèì ñêëàäîì, 
ðîáëÿòü ñîþ áåçö³ííîþ ó õàð÷óâàíí³ ëþäèíè 
³ âèãîòîâëåíí³ òâàðèííèõ êîðì³â. Ó ñâ³òîâèõ 
ðåñóðñàõ ðîñëèííîãî á³ëêà, ïðèäàòíîãî äëÿ 
õàð÷îâîãî âèêîðèñòàííÿ, ñîºâèé ñêëàäàº 1/5 
÷àñòèíó [2].

Ó ñó÷àñíîìó òâàðèííèöòâ³ íîâ³ ïîðîäè ³ 
êðîñè ñ³ëüñüêîãîñïîäàðñüêèõ òâàðèí îñîáëè-
âî âèìîãëèâ³ äî ïîæèâíîñò³ ðàö³îíó òà ÿêîñ-
ò³ á³ëêà â íüîìó, ùî â³ä÷óòíî ïîçíà÷àºòüñÿ 
íà âàðòîñò³ êîðìó. Äîäàòêîâ³ äæåðåëà ïðî-
òå¿íó, îòðèìàí³ øëÿõîì ïðîìèñëîâî¿ ïåðå-
ðîáêè ³ ñèíòåçó ñèðîâèíè ðîñëèííîãî ³ òâà-
ðèííîãî ïîõîäæåííÿ, äîçâîëÿþòü çàì³íèòè 
÷àñòèíó äîðîãèõ ðîñëèííèõ ³ òâàðèííèõ ³í-
ãðåä³ºíò³â ó êîðìàõ. Îñíîâ íèì äæåðåëîì 
á³ëêà â ðàö³îí³ ïðîäóêòèâíèõ òâàðèí º çåð-
íîáîáîâ³ êóëüòóðè [3, 4].

Òîìó ñòâîðåííÿ ñîðò³â ç ï³äâèùåíèìè ³ ïî-
êðàùåíèìè ÿêîñòÿìè á³ëêà é îë³¿ º àêòóàëü-
íèìè íàïðÿìêàìè ñåëåêö³¿ ñî¿. Ï³äâèùåííþ 
âì³ñòó á³ëêà â ñîºâ³é ïðîäóêö³¿ ïðèñâÿ÷åí³ 
ïóáë³êàö³¿ áàãàòüîõ ó÷åíèõ [5–8]. 

Îñòàíí³ì ÷àñîì ç’ÿâèëàñü âåëèêà ê³ëü-
ê³ñòü ñîðò³â ç ð³çíèì ïîºäíàííÿì ãîñïîäàð-
ñüêî-ö³ííèõ îçíàê òà õàðàêòåðíîþ äëÿ êîæ-
íîãî ãåíîòèïó íîðìîþ ðåàêö³¿ íà óìîâè âè-
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ðîùóâàííÿ, çà âì³ñòîì á³ëêà é îë³¿ â òîìó 
÷èñë³ [9–11].

Ìåòà äîñë³äæåíü – çà ðåçóëüòàòàìè âèâ-
÷åííÿ ñîðò³â ñî¿ ð³çíîãî ïîõîäæåííÿ çà âì³ñ-
òîì á³ëêà òà ³íøèìè ãîñïîäàðñüêèìè îçíà-
êàìè âèçíà÷èòè ïîêàçíèêè ñòàá³ëüíîñò³ òà 
ïëàñòè÷íîñò³ öèõ îçíàê, à òàêîæ âèä³ëèòè 
ñîðòè, ïåðñïåêòèâí³ äëÿ âèêîðèñòàííÿ ó ñå-
ëåêö³éíèõ ïðîãðàìàõ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ âèêîíóâàëè â ñåëåêö³éí³é ñ³-

âîçì³í³ Íàö³îíàëüíîãî íàóêîâîãî öåíòðó 
«²íñòèòóò çåìëåðîáñòâà ÍÀÀÍ» óïðîäîâæ 
2017–2019 ðîê³â. Äëÿ äîñë³äæåíü áóëî âèêî-
ðèñòàíî 22 ñîðòè ñî¿ ñåëåêö³¿ ÍÍÖ «²íñòèòóò 
çåìëåðîáñòâà ÍÀÀÍ» òà êîìåðö³éí³ ñîðòè 
³íîçåìíî¿ ñåëåêö³¿. Äîñë³ä çàêëàäàëè çã³äíî 
ç ìåòîäèêîþ ïîëüîâîãî äîñë³äó [13]. Âì³ñò 
á³ëêà òà îë³¿ â íàñ³íí³ ñåëåêö³éíèõ çðàçê³â 
âèçíà÷àëè íà ïðèëàä³ «Infratec 1241».

Âèâ÷àëè çðàçêè çà ìîðôîëîã³÷íèìè òà ãîñ-
ïîäàðñüêèìè îçíàêàìè â³äïîâ³äíî äî Øèðî-
êîãî óí³ô³êîâàíîãî êëàñèô³êàòîðà ðîäó 
Glycine max (L.) Merr. [14] òà Êëàñèô³êàòîðà 
ïîêàçíèê³â ÿêîñò³ áîòàí³÷íèõ òàêñîí³â, ñîð-
òè ÿêèõ ïðîõîäÿòü åêñïåðòèçó íà ïðèäàò-
í³ñòü äî ïîøèðåííÿ [15]. Äëÿ õàðàêòåðèñòè-
êè êîëåêö³éíèõ çðàçê³â çà äîñë³äæóâàíèìè 
îçíàêàìè îá÷èñëþâàëè ïîêàçíèêè ñòàá³ëü-
íîñò³: b – êîåô³ö³ºíò ðåãðåñ³¿, S2 – ñåðåäíüî-
êâàäðàòè÷íå â³äõèëåííÿ (Eberhart S. A., 
Russel W. A. [16]; Ïîêóäèí Â. Ç. [17]). ×èì 
á³ëüøå ÷èñëîâå çíà÷åííÿ êîåô³ö³ºíòà ðåãðå-
ñ³¿, òèì çíà÷í³øà ðåàêö³ÿ ñîðòó íà çì³íó 
óìîâ ñåðåäîâèùà. Àìïë³òóäó êîëèâàíü ïî-
êàçíèê³â õàðàêòåðèçóº ñåðåäíº êâàäðàòè÷íå 
â³äõèëåííÿ (S2) öüîãî ïîêàçíèêà ó êîæíîãî 
ñîðòó â³ä ë³í³¿ ðåãðåñ³¿: ÷èì ìåíøå ÷èñëîâå 
çíà÷åííÿ ñåðåäíüîãî êâàäðàòà, òèì ñòàá³ëü-
í³øèì º ñîðò çà äàíîþ îçíàêîþ [18].

Ïîãîäí³ óìîâè â ðîêè äîñë³äæåíü çíà÷íî 
â³äð³çíÿëèñü çà ê³ëüê³ñòþ îïàä³â òà òåìïåðà-
òóðîþ (òàáë. 1, 2). Íàéíåñïðèÿòëèâ³øèì äëÿ 
ðîñòó ³ ðîçâèòêó ðîñëèí ñî¿ âèÿâèâñÿ 2017 
ð³ê. ßêùî çà ïîêàçíèêàìè òåìïåðàòóðè â³í 
íåçíà÷íîþ ì³ðîþ â³äð³çíÿâñÿ â³ä íîðìè, òî 
çà ê³ëüê³ñòþ îïàä³â ï³ä ÷àñ ðîñòó ³ öâ³ò³ííÿ 
ðîñëèí ñî¿ äîù³ âèïàäàëè íåð³âíîì³ðíî ³ â 
íåäîñòàòí³é ê³ëüêîñò³, à íàïðèê³íö³ âåãåòà-
ö³¿ áóëî ê³ëüêà çëèâ, ÿê³ ñïðè÷èíèëè âèëÿ-
ãàííÿ ñåðåäíüîñòèãëèõ ñîðò³â. 

Íàéñïðèÿòëèâ³øèì äëÿ ôîðìóâàííÿ âðî-
æàþ ñî¿ áóâ 2018 ð³ê, ùî âïëèíóëî íà ôîð-
ìóâàííÿ âèñîêèõ óðîæà¿â íàñ³ííÿ ñî¿, à ó 
2019 ðîö³, ÿêèé çà òåìïåðàòóðíèìè ïîêàçíè-
êàìè ³ ê³ëüê³ñòþ îïàä³â â ö³ëîìó çíà÷íî íå 
â³äð³çíÿâñÿ â³ä ïîïåðåäíüîãî, ïðîòå ïåâíà 

ê³ëüê³ñòü äí³â ç âèñîêîþ äåííîþ òåìïåðàòó-
ðîþ ó 2 ³ 3 äåêàä³ ÷åðâíÿ, êîëè â³äáóâàëîñÿ 
öâ³ò³ííÿ ñî¿, âïëèíóëà íåãàòèâíî íà ôîðìó-
âàííÿ áîá³â ³ íàñ³ííÿ. Îòæå, â ðîêè äîñë³-
äæåíü ïîãîäí³ óìîâè â³äð³çíÿëèñÿ çà âïëè-
âîì íà ïðîÿâ îçíàê äîñë³äæóâàíèõ ñîðò³â ñî¿.

Òàáëèöÿ 2
Õàðàêòåðèñòèêà ðîê³â äîñë³äæåíü 

çà ê³ëüê³ñòþ îïàä³â, ìì

Ì³ñÿöü Äåêàäà
2017 ð. 2018 ð. 2019 ð.

ôàêò. % â³ä 
íîðìè ôàêò. % â³ä 

íîðìè ôàêò. % â³ä 
íîðìè

Òðàâåíü
1 3 18 5,2 31 41,8 245,9
2 4 32 12,7 95 0,4 3,1
3 7 31 0 0 2,8 12,2

×åðâåíü
1 0 0 2,6 11 1,8 7,8
2 7 28 28 11,7 0 0
3 3 12 78,1 301 35 134,6

Ëèïåíü
1 25 64 12 31 1,4 3,6
2 4 15 17,8 69 14,4 55,4
3 30 130 61,8 269 0,6 15,7

Ñåðïåíü
1 17 94 9,4 52 13 12,2
2 0 0 4,4 16 8,8 32,6
3 18 75 3,8 16 0 0

Âåðåñåíü
1 19 124 12 80 0 0
2 17 123 0 0 0,4 2,9
3 4 20 22,2 123 20,4 113,3

Ðåçóëüòàòè äîñë³äæåíü
Ðîêè äîñë³äæåíü áóëè ð³çíèìè çà âïëèâîì 

íà ïðîÿâ ãîñïîäàðñüêèõ îçíàê äîñë³äæóâà-
íèõ ñîðò³â, öå òàêîæ ï³äòâåðäèëè ñåðåäí³ 
ïîêàçíèêè óðîæàéíîñò³ ïî äîñë³äó (òàáë. 3). 
Ó íàéíåñïðèÿòëèâ³øîìó ðîö³ ñåðåäíÿ âðî-
æàéí³ñòü äîñë³äæóâàíèõ ñîðò³â ñòàíîâèëà 
2,75 ò/ãà, íàéá³ëüøîþ áóëà ñåðåäíÿ âðîæàé-
í³ñòü ó 2018 ðîö³ – 3,32 ò/ãà. Ðåàêö³ÿ äîñë³-
äæóâàíèõ ñîðò³â çà âðîæàéí³ñòþ íàñ³ííÿ 

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ðîê³â äîñë³äæåíü 

çà òåìïåðàòóðîþ ïîâ³òðÿ, °Ñ

Ì³ñÿöü Äåêàäà
2017 ð. 2018 ð. 2019 ð.

ôàêò. % â³ä 
íîðìè ôàêò. % â³ä 

íîðìè ôàêò. % â³ä 
íîðìè

Òðàâåíü
1 13,7 101 21,7 158 12,4 90
2 15,7 118 16,2 104 19,2 122
3 15,9 85 20,8 131 21,3 134

×åðâåíü
1 16,8 91 19,8 118 22,8 136
2 17,8 97 22,7 128 26 146
3 19,5 99 19,6 101 23,4 120

Ëèïåíü
1 18,7 98 19,5 104 20 107
2 19,7 96 20,9 106 18,2 92
3 19,5 87 22,7 116 22,31 114

Ñåðïåíü
1 20,1 81 23 115 19,3 96
2 18,9 72 23,3 124 21,6 108
3 17,4 108 20,9 120 22,5 129

Âåðåñåíü
1 16,2 97 19,8 122 21,7 134
2 13,7 73 19 139 15,2 111
3 11,2 68 11,9 106 11,8 115
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áóëà íå îäíàêîâîþ: êîåô³ö³ºíò ðåãðåñ³¿ (b) ó 
ñîðò³â ‘Êàíàòà’ ³ ‘Ñ³ëåñ³ÿ’ ìàâ â³ä’ºìíå çíà-
÷åííÿ ìåíøå îäèíèö³, ö³ ñîðòè ñëàáî ðåàãó-
âàëè íà çì³íó óìîâ âèðîùóâàííÿ. Íàéâèùó 
ñåðåäíþ âðîæàéí³ñòü çà òðè ðîêè çàô³êñîâà-
íî ó ñîðòó ‘Ìóçà’ – 3,72 ò/ãà, âèñîêîâðîæàé-
íèìè âèÿâèëèñü ñîðòè ‘Ìåíòîð’, ‘Àñóêà’, 
‘Âàëàñ’, ‘Êîôó’, ‘Êàðä³ô’, ‘Àë³ãàòîð’, ‘Âèøè-
âàíêà’, ‘Ñóç³ð’ÿ’, õî÷à ðåàêö³ÿ íà çì³íó óìîâ 
âèðîùóâàííÿ ó íèõ áóëà äîñèòü âèñîêîþ, 

êîåô³ö³ºíòè ðåãðåñ³¿ ìàëè çíà÷åííÿ á³ëüøå 
îäèíèö³. Ñòàá³ëüí³øèìè çà âðîæàéí³ñòþ 
áóëè ñîðòè â³ò÷èçíÿíî¿ ñåëåêö³¿ ‘Ñ³âåðêà’, 
‘Â³ëüøàíêà’, ‘Óñòÿ’, ‘Âèøèâàíêà’, à òàêîæ 
ñîðò ‘Ë³ñàáîí’ – ñåðåäíüîêâàäðàòè÷íå â³äõè-
ëåííÿ (S2) ñòàíîâèëî â³ä 0,003 äî 0,068. 

Óðîæàéí³ñòü âèùå 4 ò/ãà ñïîñòåð³ãàëàñü ó 
ñîðòó ‘Ìóçà’ ó 2018 ðîö³ – 4,42 ò/ãà, ñîðòó ‘Ìåí-
òîð’ ó 2018 ð. – 4,18 ò/ãà òà 4,02 ò/ãà ó 2019 ð., 
à òàêîæ ñîðòó ‘Êîôó’ ó 2019 ð. – 4,01 ò/ãà. 

Äîñë³äæóâàí³ ñîðòè çíà÷íî â³äð³çíÿëèñü 
çà âì³ñòîì á³ëêà â íàñ³íí³. Íàéâèùèé ïîêàç-
íèê ö³º¿ îçíàêè â³äì³÷åíî ó ñîðòó ‘Îïóñ’ – 
45,0% ó 2017 ðîö³. Öåé ñîðò ó ñåðåäíüîìó çà 
òðè ðîêè ïîêàçàâ 43,63% á³ëêà â íàñ³íí³ ³ 
ïîñòóïàâñÿ ò³ëüêè ñîðòó ‘Óñòÿ’ (44,3%). 

Íàéâèùå çíà÷åííÿ êîåô³ö³ºíòà ðåãðåñ³¿ ó 
ñîðòó ‘Ë³ñàáîí’ (b = 4,289) ïîêàçàëî éîãî âè-
ñîêó ÷óòëèâ³ñòü äî óìîâ âèðîùóâàííÿ ïðè 
äîñèòü íèçüêîìó ñåðåäíüîìó çíà÷åíí³ âì³ñòó 
á³ëêà 38,60%, ÿê ³ ñîðò ‘Ñ³ëåñ³ÿ’ (b = 4,289) 
ïðè ñåðåäíüîìó çíà÷åíí³ á³ëêîâîñò³ – 42,73%. 
Ñîðò-ñòàíäàðò ‘Ìóçà’ ïðè íèçüê³é á³ëêîâîñò³ 
38,60% áóâ äîñèòü ñòàá³ëüíèì çà ïðîÿâîì 
ö³º¿ îçíàêè S2 = 0,222 (òàáëèöÿ 4). 

Ó òàáëèö³ 4 ïðåäñòàâëåíî ïîêàçíèêè ñòà-
á³ëüíîñò³ ³ ïëàñòè÷íîñò³ çà âì³ñòîì á³ëêà â 
íàñ³íí³ ñîðò³â ñî¿. Ñòàá³ëüíèìè ³ ïîì³ðíî-

Òàáëèöÿ 3
Óðîæàéí³ñòü ñîðò³â ñî¿, ïîêàçíèêè ñòàá³ëüíîñò³ ³ ïëàñòè÷íîñò³ ñîðò³â ñî¿ 

çà óðîæàéí³ñòþ íàñ³ííÿ, ò/ãà

Ñîðòè 2017 ð. 2018 ð. 2019 ð. Ñåðåäíº Êîåô³ö³ºíò 
ðåãðåñ³¿, b

Ñåðåäíüîêâàäðàòè÷íå 
â³äõèëåííÿ, S2

‘Êàíàòà’ 3,18 3,00 3,25 3,14 -0,148 0,002
‘Ñ³ãàë³ÿ’ 2,98 3,45 3,04 3,16 0,568 0,031
‘Êàñ³ä³’ 2,88 3,01 3,54 3,14 0,636 0,039
‘Îïóñ’ 2,59 2,86 2,64 2,70 0,338 0,011
‘Êîôó’ 2,60 3,93 4,01 3,51 2,529 0,610
‘Ñóëòàíà’ 2,56 3,18 3,04 2,93 1,047 0,105
‘Âàëàñ’ 2,89 3,68 3,74 3,44 1,511 0,218
‘Ñ³ëåñ³ÿ’ 2,59 2,20 2,41 2,40 -0,568 0,031
‘Àñóêà’ 3,01 3,83 3,99 3,61 1,641 0,257
‘Ë³ñàáîí’ 2,77 3,15 3,24 3,05 0,772 0,057
‘Êàðä³ô’ 2,47 3,56 3,06 3,03 1,652 0,260
‘Àë³ãàòîð’ 2,50 3,93 3,57 3,33 2,387 0,544
‘Ìåíòîð’ 2,85 4,18 4,02 3,68 2,350 0,527
‘Ñ³âåðêà’ 2,08 2,62 2,41 2,37 0,846 0,068
‘Óñòÿ’ 3,01 3,52 3,24 3,26 0,739 0,052
‘Àðí³êà’ 2,01 2,24 2,15 2,13 0,360 0,012
‘Â³ëüøàíêà’ 3,07 3,54 3,58 3,40 0,902 0,078
‘Õâèëÿ’ 2,41 2,71 2,65 2,59 0,512 0,025
‘Âèøèâàíêà’ 2,99 3,45 3,69 3,38 1,033 0,102
‘Ñóç³ð’ÿ’ 2,97 3,45 3,87 3,43 1,204 0,138
‘Êè¿âñüêà 98’ 2,81 3,02 2,73 2,85 0,174 0,003
‘Ìóçà’ – St 3,24 4,42 3,51 3,72 1,514 0,219
Ñåðåäíº çíà÷åííÿ 2,75 3,32 3,24 3,10 – –

Í²Ð
0,05

0,1497 0,131 0,1812 – – –
²íäåêñè óìîâ -0,354 0,212 0,142 – – –

ïëàñòè÷íèìè çà ö³ºþ îçíàêîþ áóëè âñ³ ñîðòè 
ñåëåêö³¿ ÍÍÖ «²íñòèòóò çåìëåðîáñòâà 
ÍÀÀÍ» ïðè ð³çíîìó ïðîÿâ³ âì³ñòó á³ëêà â 
íàñ³íí³: ‘Ñ³âåðêà’ – 37,83%, ‘Àðí³êà’ – 40,60%, 
‘Óñòÿ’ – 44,30%, ‘Â³ëüøàíêà’ – 42,77%, ‘Âè-
øèâàíêà’ – 40,73%, ‘Ñóç³ð‘ÿ’ – 41,17%. Ñåðåä 
çàðóá³æíèõ ñîðò³â ñòàá³ëüíèìè çà ïðîÿâîì 
ð³çíîãî ñòóïåíÿ îçíàêè âì³ñòó á³ëêà â íàñ³í-
í³ âèÿâèëèñü ñîðòèç íèçüêèì óì³ñòîì: ‘Ñ³ãà-
ë³ÿ’ – 36,87%, ‘Âàëàñ’ – 36,73%, ‘Êîôó’ – 
38,17%; ç âèñîêèì: ‘Êàñ³ä³’ – 43,23%; ³ç ñå-
ðåäí³ì: ‘Êàðä³ô’ – 39,60%. Íàéóðîæàéí³ø³ 
ñîðòè çàðóá³æíî¿ ñåëåêö³¿ ‘Ìåíòîð’ òà ‘Àñóêà‘ 
âèÿâèëèñü âèñîêî÷óòëèâèìè äî óìîâ âèðî-
ùóâàííÿ çà ïðîÿâîì îçíàêè âì³ñòó á³ëêà â 
íàñ³íí³, íà â³äì³íó â³ä ñîðò³â ‘Êàðä³ô’ ³ ‘Âà-
ëàñ’, ùî áóëè áëèçüêèìè çà âðîæàéí³ñòþ òà 
ñòàá³ëüíèìè çà âì³ñòîì á³ëêà. 
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Àíàë³ç äîñë³äæóâàíèõ ñîðò³â çà âì³ñòîì 
á³ëêà â íàñ³íí³ òà çà ïîêàçíèêàìè éîãî ïðî-
ÿâó ïîêàçàâ, ùî âèñîêî÷óòëèâèìè äî óìîâ 
âèðîùóâàííÿ çà âì³ñòîì á³ëêà â íàñ³íí³ áóëè 
ñîðòè ç ð³çíèì ñòóïåíåì ïðîÿâó îçíàêè, ÿê 
âèñîêîá³ëêîâ³ òàê ³ íèçüêîá³ëêîâ³. Ñîðòè, ùî 
ìàëè íàéâèù³ ïîêàçíèêè âì³ñòó á³ëêà 
(‘Îïóñ’), ïîêàçàëè âèñîêó ì³íëèâ³ñòü çà ðî-
êàìè. Ç-ïîì³æ äîñë³äæåíèõ çðàçê³â ó ñåëåê-
ö³éíèõ ïðîãðàìàõ, ñïðÿìîâàíèõ íà ï³äâè-
ùåííÿ âì³ñòó á³ëêà â íàñ³íí³, ñë³ä âèêîðèñ-
òîâóâàòè ñîðòè: ‘Îïóñ’ – íîñ³é ìàêñèìàëüíî-
ãî çíà÷åííÿ îçíàêè, ‘Óñòÿ’, ‘Àñóêà’, ‘Ñ³ëåñ³ÿ’ 
òà ‘Êàñ³ä³’ – âèñîêîâðîæàéí³ ç âèñîêèì óì³ñ-
òîì á³ëêà.

Ó äîñë³äæóâàíèõ ñîðò³â çà âì³ñòîì îë³¿ â 
íàñ³íí³ â ö³ëîìó ïî äîñë³äó ñåðåäí³ ïîêàçíè-
êè çà ðîêàìè çì³íþâàëèñü íåçíà÷íî – â³ä 
20,76 äî 21,15% (òàáë. 5). 

Íàéâèùó îë³éí³ñòü (âì³ñò îë³¿ â íàñ³íí³) 
â ñåðåäíüîìó çà òðè ðîêè ñïîñòåð³ãàëè ó 
íèçüêîá³ëêîâèõ ñîðò³â: ‘Âàëàñ’ – 22,77%, 
‘Ñ³ãàë³ÿ’ – 22,7%, ‘Àë³ãàòîð’, ‘Ñ³âåðêà’ – 
22,53%, ‘Êîôó’ – 22,13%, ñîðò-ñòàíäàðò 
‘Ìóçà’ – 21,77%. Â³äïîâ³äíî, íàéíèæ÷èé 
âì³ñò îë³¿ â íàñ³íí³ ìàëè ñîðòè ç âèñîêèì 
óì³ñòîì á³ëêà: ‘Îïóñ’ – 19,83%, ‘Óñòÿ’ – 
19,57%, ‘Â³ëüøàíêà‘ – 19,77%. Íàéíèæ÷èé 
ïîêàçíèê áóëî çàô³êñîâàíî ó ñîðòó ‘Êè¿â-

Òàáëèöÿ 4
Âì³ñò á³ëêà òà ïîêàçíèêè ñòàá³ëüíîñò³ ³ ïëàñòè÷íîñò³ ñîðò³â ñî¿ 

çà âì³ñòîì á³ëêà â íàñ³íí³, %

Ñîðòè 2017 ð. 2018 ð. 2019 ð. Ñåðåäíº Êîåô³ö³ºíò 
ðåãðåñ³¿, b

Ñåðåäíüîêâàäðàòè÷íå 
â³äõèëåííÿ, S2

‘Êàíàòà’ 36,70 41,30 41,20 39,73 -3,549 2,337
‘Ñ³ãàë³ÿ’ 36,60 37,40 36,60 36,87 0,425 0,033
‘Êàñ³ä³’ 42,10 44,40 43,20 43,23 -0,243 0,011
‘Îïóñ’ 45,00 43,50 42,40 43,63 2,665 1,318
‘Êîôó’ 38,30 38,70 37,50 38,17 1,278 0,303
‘Ñóëòàíà’ 41,90 40,90 39,90 40,90 2,132 0,843
‘Âàëàñ’ 35,70 38,00 36,50 36,73 0,156 0,005
‘Ñ³ëåñ³ÿ’ 44,50 42,70 41,00 42,73 3,705 2,545
‘Àñóêà’ 43,10 43,30 41,60 42,67 2,103 0,821
‘Ë³ñàáîí’ 40,00 39,30 36,50 38,60 4,289 3,411
‘Êàðä³ô’ 40,10 39,00 39,70 39,60 -0,051 0,000
‘Àë³ãàòîð’ 41,00 38,50 37,30 38,93 3,599 2,403
‘Ìåíòîð’ 43,90 42,00 40,50 42,13 3,518 2,296
‘Ñ³âåðêà’ 37,40 38,10 38,00 37,83 -0,427 0,034
‘Óñòÿ’ 44,80 43,90 44,20 44,30 0,321 0,019
‘Àðí³êà’ 40,70 40,10 41,00 40,60 -0,718 0,096
‘Â³ëüøàíêà’ 43,00 42,80 42,50 42,77 0,560 0,058
‘Õâèëÿ’ 40,00 39,50 38,90 39,47 1,199 0,267
‘Âèøèâàíêà’ 40,40 41,00 40,80 40,73 -0,214 0,008
‘Ñóç³ð’ÿ’ 41,00 40,90 41,60 41,17 -0,852 0,135
‘Êè¿âñüêà 98’ 42,60 42,00 41,60 42,07 1,013 0,190
‘Ìóçà’ – St 39,20 38,50 38,10 38,60 1,093 0,222
Ñåðåäíº çíà÷åííÿ 40,82 40,72 40,03 40,52 – –

Í²Ð
0,05

 0,0412 0,0231 0,0129 – – –
²íäåêñè óìîâ 0,297 0,197 -0,494 – – –

ñüêà 98’ – ñåðåäí³é çà òðè ðîêè äîñë³äæåíü 
19,07% ³ 18,40% – ó 2017 ðîö³. Ðàçîì ç òèì 
öåé ñîðò â³äíîñÿòü äî ñîðò³â ³ç ñåðåäí³ì ïî-
êàçíèêîì âì³ñòó á³ëêà – 42,07%. 

Ïîêàçíèêè «âì³ñò á³ëêà â íàñ³íí³» ³ «âì³ñò 
îë³¿ â íàñ³íí³» ò³ñíî ïîâ’ÿçàí³ çâîðîòí³ì êî-
ðåëÿö³éíèì çâ’ÿçêîì, ïðîÿâ ñòàá³ëüíîñò³ ³ 
ïëàñòè÷íîñò³ çà âì³ñòîì îë³¿ â íàñ³íí³ áóâ 
äåùî ³íøèì. Òàê, çà âì³ñòîì á³ëêà ïîêàç-
íèê ñòàá³ëüíîñò³ ñåðåäíüîêâàäðàòè÷íå â³ä-
õèëåííÿ á³ëüøå îäèíèö³ ìàëè 6 ñîðò³â (‘Êà-
íàòà’, ‘Îïóñ’, ‘Ñ³ëåñ³ÿ’, ‘Ë³ñàáîí’, ‘Àë³ãàòîð’ 
³ ‘Ìåíòîð’), òîä³ ÿê çà âì³ñòîì îë³¿ â íàñ³íí³ 
âñ³ ñîðòè êð³ì ‘Êàñ³ä³’ ìàëè ñåðåäíüîêâà-
äðàòè÷íå â³äõèëåííÿ áëèçüêå äî íóëÿ. Îòæå, 
îçíàêà «âì³ñò îë³¿ â íàñ³íí³» ñòàá³ëüí³øà ³ 
ìåíøå çì³íþºòüñÿ ï³ä âïëèâîì óìîâ âèðî-
ùóâàííÿ. 

2017 ð³ê, ÿêèé áóâ íàéíåñïðèÿòëèâ³øèì 
äëÿ ôîðìóâàííÿ óðîæàéíîñò³ íàñ³ííÿ, äëÿ 
ïðîÿâó îçíàê «âì³ñò á³ëêà â íàñ³íí³» òà 
«âì³ñò îë³¿ â íàñ³íí³», íàâïàêè, áóâ ñïðèÿò-
ëèâèì, ïðî ùî ñâ³ä÷àòü ñåðåäí³ ïîêàçíèêè 
ïî äîñë³äó òà ³íäåêñè óìîâ. Çà ïðîÿâîì îçíà-
êè «óðîæàéí³ñòü íàñ³ííÿ» ó 2017 ð. – 0,354; 
2018 – 0,212; 2019 – 0,142. Äëÿ îçíàêè «âì³ñò 
á³ëêà â íàñ³íí³» ó 2017 ð.– 0,297; 2018 – 0,197; 
2019 – 0,494. Äëÿ îçíàêè «âì³ñò îë³¿ â íà-
ñ³íí³» ó 2017 – 0,232; 2018 – 0,155; 2019 – 
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0,077. Öå äåÿêîþ ì³ðîþ ïîÿñíþº â³äì³íí³ñòü 
ïðîÿâó ïîêàçíèê³â ïëàñòè÷íîñò³ ³ ñòàá³ëü-
íîñò³ çà îçíàêàìè «âì³ñò îë³¿ â íàñ³íí³» ³ 
«âì³ñò á³ëêà â íàñ³íí³». 

Âèñíîâêè
Â óìîâàõ çì³íè êë³ìàòó ñîðòè, àäàïòîâàí³ 

äî ïåâíèõ óìîâ âèðîùóâàííÿ, ç ÷àñîì ìî-
æóòü íå âèïðàâäàòè ñïîä³âàííÿ âèðîáíèê³â, 
ÿêùî áóäóòü ÷óòëèâèìè äî ï³äâèùåííÿ òåì-
ïåðàòóð òà çì³íè ðåæèìó îïàä³â. Îòæå äî-
ö³ëüíî âèêîðèñòîâóâàòè ñîðòè ç³ ñòàá³ëüíî 
âèñîêèì ïîêàçíèêîì óðîæàéíîñò³ – Ñ³âåðêà’, 
‘Â³ëüøàíêà’, ‘Óñòÿ’, ‘Âèøèâàíêà’, à òàêîæ 
ñîðò ‘Ë³ñàáîí’. 

Ï³ä ÷àñ ñòâîðåííÿ íîâèõ ñîðò³â ñî¿ ç ï³ä-
âèùåíèì óì³ñòîì á³ëêà â íàñ³íí³ äîö³ëüíî 
âèêîðèñòîâóâàòè ñîðòè: ‘Îïóñ’ ÿê íîñ³é 
ìàêñèìàëüíîãî çíà÷åííÿ îçíàêè, à òàêîæ 
‘Óñòÿ’, ‘Àñóêà’, ‘Ñ³ëåñ³ÿ’ òà ‘Êàñ³ä³’, ÿê³ ïî-
ºäíóþòü âèñîêó âðîæàéí³ñòü ³ âèñîêèé 
âì³ñò á³ëêà.

Ïîãîäí³ óìîâè ðîêó ïî ð³çíîìó âïëèâàëè 
íà ïðîÿâ äîñë³äæóâàíèõ îçíàê: ó ñïðèÿòëè-
âèé äëÿ îòðèìàííÿ âèñîêèõ âðîæà¿â ð³ê 
óì³ñò á³ëêà â íàñ³íí³ çíèæóâàâñÿ, âèùèé 
óì³ñò á³ëêà ñïîñòåð³ãàëè ó ïîñóøëèâ³øîìó 
ðîö³, à âì³ñò îë³¿ â íàñ³íí³ çì³íþâàâñÿ íåçíà-
÷íîþ ì³ðîþ. 
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Òàáëèöÿ 5
Âì³ñò îë³¿ â íàñ³íí³, ïîêàçíèêè ñòàá³ëüíîñò³ ³ ïëàñòè÷íîñò³ ñîðò³â ñî¿ 

çà âì³ñòîì îë³¿ â íàñ³íí³, %

Ñîðòè 2017 ð. 2018 ð. 2019 ð. Ñåðåäíº Êîåô³ö³ºíò 
ðåãðåñ³¿, b

Ñåðåäíüîêâàäðàòè÷íå 
â³äõèëåííÿ, S2

‘Êàíàòà’ 21,40 20,40 20,50 20,77 2,681 0,300
‘Ñ³ãàë³ÿ’ 22,90 22,20 23,00 22,70 1,202 0,060
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‘Êè¿âñüêà 98’ 18,40 19,20 19,60 19,07 -2,588 0,280
‘Ìóçà’ – St 21,30 21,90 22,10 21,77 -1,849 0,143
Ñåðåäíº çíà÷åííÿ 21,15 20,76 20,84 20,92 – – 

Í²Ð
0,05

 0,0312 0,0292 0,0129 – – –
²íäåêñè óìîâ 0,232 -0,155 -0,077 – – – 
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Purpose. To study the protein content and other eco-
nomically valuable traits in soybean varieties of various 
origin, to determine the stability and plasticity indicators 
of these traits, as well as to identify varieties that are prom-
ising for use in breeding programs. Methods. Field, labora-
tory, biochemical and statistical. Results. In total 22 soy-
bean varieties of various origin in terms of yield, protein 
and oil content in seeds were investigated. High-yield and 
high-plasticity varieties are distinguished: ‘Muza’, ‘Mentor’, 
‘Asuka’, ‘Valas’, ‘Kofu’, ‘Asuka’, ‘Cardif’, ‘Alligator’, ‘Vyshyvanka’, 
‘Suziria’ and varieties of domestic breeding with stable yield 
‘Siverka’, ‘Vilshanka’, ‘Ustia’, and also the ‘Lisbon’ variety. 
High protein content was noted in the variety ‘Opus’ – 45.0% 
in 2017. This variety on average for three years showed 
43.63% of the protein in the seeds, and was second after 
the ‘Ustia’ variety (44.3%). The highest value of the regres-
sion coefficient b = 4.289 was observed in the ‘Lisbon’ varie-
ty, which shows its high sensitivity to growing conditions 
with a fairly low average seed protein content of 38.60%, as 

ÓÄÊ 633.34:631.526.32:631.559 
Ùåðáèíà Å. Ç.1, Òêà÷èê Ñ. À.2, Òèìîøåíêî À. À1, Øîñòàê Í. À1. Îöåíêà ñîðòîâ ñîè êóëüòóðíîé [Glycine 

max (L.) Merrill.] ïî ñòàáèëüíîñòè ïðîÿâëåíèÿ õîçÿéñòâåííî-öåííûõ ïðèçíàêîâ // Plant Varieties Studying 
and Protection. 2020. T. 16, ¹ 1. Ñ. 90–96. https://doi.org/10.21498/2518-1017.16.1.2020.201331

1ÍÍÖ «Èíñòèòóò çåìëåäåëèÿ ÍÀÀÍ», óë. Ìàøèíîñòðîèòåëåé, 2á, ïãò ×àáàíû, Êèåâî-Ñâÿòîøèíñêèé ð-í, Êèåâñêàÿ îáë., 08162, 
Óêðàèíà, å-mail: selectio@ukr.net

2Óêðàèíñêèé èíñòèòóò ýêñïåðòèçû ñîðòîâ ðàñòåíèé, óë. Ãåíåðàëà Ðîäèìöåâà, 15, ã. Êèåâ, 03041, Óêðàèíà,
å-mail: s-s-tk@ukr.net

Öåëü. Èçó÷èòü ñîðòà ñîè ðàçëè÷íîãî ïðîèñõîæäå-
íèÿ ïî ñîäåðæàíèþ áåëêà è äðóãèõ õîçÿéñòâåííî öåí-
íûõ ïðèçíàêàõ, îïðåäåëèòü ïîêàçàòåëè ñòàáèëüíîñòè è 
ïëàñòè÷íîñòè ýòèõ ïðèçíàêîâ, à òàêæå âûäåëèòü ñîðòà, 
ïåðñïåêòèâíûå äëÿ èñïîëüçîâàíèÿ â ñåëåêöèîííûõ ïðî-
ãðàììàõ. Ìåòîäû. Ïîëåâûå, ëàáîðàòîðíûå, áèîõèìè-
÷åñêèå è ñòàòèñòè÷åñêèå. Ðåçóëüòàòû. Èññëåäîâàíî 22 
ñîðòà ñîè ðàçëè÷íîãî ïðîèñõîæäåíèÿ ïî óðîæàéíîñòè, 
ñîäåðæàíèþ áåëêà è ìàñëà â ñåìåíàõ. Âûäåëåíî âûñî-
êîóðîæàéíûå âûñîêîïëàñòè÷íûå ñîðòà: ‘Ìóçà’, ‘Ìåíòîð’, 
‘Àñóêà’, ‘Âàëàñ’, ‘Êîôó’, ‘Êàðäèô’, ‘Àëëèãàòîð’, ‘Âûøèâàíêà’, 
‘Ñóçèðüÿ’ è ñòàáèëüíûå ïî óðîæàéíîñòè ñîðòà îòå÷åñòâåí-
íîé ñåëåêöèè ‘Ñèâåðêà’, ‘Âèëüøàíêà’, ‘Óñòÿ’, à òàêæå ñîðò 
‘Ëèññàáîí’. Âûñîêîå ñîäåðæàíèå áåëêà îòìå÷åíî ó ñîðòà 
‘Îïóñ’ – 45,0% â 2017 ãîäó. Ýòîò ñîðò â ñðåäíåì çà òðè ãîäà 
ïîêàçàë 43,63% áåëêà â ñåìåíàõ è óñòóïàë òîëüêî ñîðòó 
‘Óñòÿ’ (44,3%). Îäíàêî âûñîêîå çíà÷åíèå êîýôôèöèåíòà 
ðåãðåññèè b = 4,289 ó ñîðòà ‘Ëèññàáîí’ ïîêàçàëî åãî âû-
ñîêóþ ÷óâñòâèòåëüíîñòü ê óñëîâèÿì âûðàùèâàíèÿ ïðè 
äîñòàòî÷íî íèçêîì ñðåäíåì çíà÷åíèè ñîäåðæàíèÿ áåëêà 

â ñåìåíàõ (38,60%), êàê è ñîðò ‘Ñèëåñèÿ’ (b = 4,289) ïðè 
ñðåäíåì çíà÷åíèè áåëêîâîñòè – 42,73%. Ñîðò-ñòàíäàðò 
‘Ìóçà’ ïðè íèçêîé áåëêîâîñòè 38,60% áûë äîñòàòî÷íî 
ñòàáèëüíûì ïî ïðîÿâëåíèþ ýòîãî ïðèçíàêà – S2 = 0,222. 
Âûäåëåí ðÿä âûñîêîìàñëè÷íûõ ñîðòîâ: ‘Âàëàñ’ – 22,77%, 
‘Ñèãàëèÿ’ – 22,7%, ‘Àëëèãàòîð’, ‘Ñèâåðêà’ – 22,53%, ‘Êîôó’ – 
22,13%, ñîðò-ñòàíäàðò ‘Ìóçà’ – 21,77%. Âûâîäû. Â ñåëåê-
öèîííûõ ïðîãðàììàõ, íàïðàâëåííûõ íà ïîâûøåíèå ñî-
äåðæàíèÿ áåëêà â ñåìåíàõ, ñëåäóåò èñïîëüçîâàòü ñîðòà: 
‘Îïóñ’ – êàê íîñèòåëü ìàêñèìàëüíîãî çíà÷åíèÿ ïðèçíàêà, à 
òàêæå ‘Óñòÿ’, ‘Àñóêà’, ‘Ñèëåñèÿ’ è ‘Êàñèäè’ – êàê îáúåäèíÿþ-
ùèå âûñîêóþ óðîæàéíîñòü è âûñîêîå ñîäåðæàíèå áåëêà. 
Ïîãîäíûå óñëîâèÿ ãîäà ïî-ðàçíîìó âëèÿëè íà ïðîÿâëå-
íèå èçó÷àåìûõ ïðèçíàêîâ: â áëàãîïðèÿòíîì äëÿ ïîëó÷å-
íèÿ âûñîêèõ óðîæàåâ ãîäó ñîäåðæàíèå áåëêà â ñåìåíàõ 
ñíèæàëîñü, âûñîêîå ñîäåðæàíèå áåëêà áûëî â áîëåå çà-
ñóøëèâîì ãîäó, à ñîäåðæàíèå ìàñëà â ñåìåíàõ ìåíÿëîñü â 
íåçíà÷èòåëüíîé ñòåïåíè.

Êëþ÷åâûå ñëîâà: ñîÿ; ñåëåêöèÿ; áåëîê; ìàñëî; óðîæàé 
ñåìÿí; ñòàáèëüíîñòü; ïëàñòè÷íîñòü.

UDC 633.34:631.526.32:631.559 
Shcherbyna, O. Z.1, Tkachyk, S. O.2, Tymoshenko, O. O.1, & Shostak, N. O1. (2020). Assessment of various 

soybean varieties [Glycine max (L.) Merrill.] on the stability of manifestation of economically valuable traits. 
Plant Varieties Studying and Protection, 16(1), 90–96. https://doi.org/10.21498/2518-1017.16.1.2020.201331
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well as the variety ‘Silesia’ b = 4.289 with an average protein 
value of 42,73%. Standard variety ‘Muza’ with a low protein 
content of 38.60% was quite stable in the expression of this 
characteristic – S

2
 = 0.222. A number of high-oil varieties 

were distinguished: ‘Valas’ – 22.77%, ‘Sigalia’ – 22.7%, ‘Alli-
gator’, ‘Siverka’ – 22.53%, ‘Kofu’ – 22.13%, standard variety 
‘Muza’ – 21.77%. Conclusions. In breeding programs aimed 
at increasing the protein content in seeds, the following va-
rieties should be used: ‘Opus’ – as a carrier of the maximum 
value of the trait, as well as ‘Ustia’, ‘Asuka’, ‘Silesia’ and ‘Ka-
sidi’ as combining high yield and high protein content. The 
weather conditions of the year in different ways influenced 
on the manifestation of the studied traits: in a favorable 
year for obtaining high yields, the protein content in the 
seeds decreased, the high protein content accumulated in 
a drier year, and the oil content in seeds changed insigni-
ficantly.

Keywords: soybean; breeding; protein; oil; seed yield; sta-
bility; plasticity.
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Biotechnology and biosafety

Біотехнологія
та біобезпека
ББіотехнологіяіотехнологія
та біобезпеката біобезпека

Âñòóï
Ìåòîä ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ðîñ-

ëèí in vitro äàâíî é îá´ðóíòîâàíî çàðåêîìåí-
äóâàâ ñåáå ÿê íàéåôåêòèâí³øèé ñïîñ³á âåãå-
òàòèâíîãî ðîçìíîæåííÿ ðîñëèí. Íå äèâëÿ-

÷èñü íà äîñÿãíåííÿ â îòðèìàíí³ ñàäèâíîãî 
ìàòåð³àëó ç âèêîðèñòàííÿì ìåòîäó ì³êðî-
êëîíàëüíîãî ðîçìíîæåííÿ, ó ïðîöåñ³ ðîáîòè 
âèíèêàº íèçêà ïðîáëåì, ÿê³, ïåðø çà âñå, 
ïîâ’ÿçàí³ ç ãåíåòè÷íèìè îñîáëèâîñòÿìè ðîç-
ìíîæóâàíèõ êóëüòóð [1]. Ãîëîâíó ðîëü òóò 
ìîæóòü ç³ãðàòè òàê³ ôàêòîðè ÿê ñîðòîâ³ ³ âè-
äîâ³ îñîáëèâîñò³, ïîõîäæåííÿ åêñïëàíò³â, 
âèá³ð ñòåðèë³çóþ÷îãî àãåíòà òà ðåæèìó ñòå-
ðèë³çàö³¿, ñêëàä ïîæèâíîãî ñåðåäîâèùà. Äâà 
îñòàíí³õ ôàêòîðè ïîòðåáóþòü îñîáëèâî¿ óâà-
ãè, òîìó ùî ïðîöåñ óâåäåííÿ â êóëüòóðó in 
vitro ÷àñòî âèçíà÷àº åôåêòèâí³ñòü ì³êðîêëî-
íàëüíîãî ðîçìíîæåííÿ ³ áåçïîñåðåäíüî âïëè-
âàº íà ñîá³âàðò³ñòü âèðîùåíîãî ìàòåð³àëó òà 

ÓÄÊ 581.143.6:634.2  https://doi.org/10.21498/2518-1017.16.1.2020.201353

Îñîáëèâîñò³ ââåäåííÿ â êóëüòóðó in vitro âèøí³ 
ñîðòó ‘Êñåí³ÿ’ òà ÷åðåøí³ ñîðòó ‘Âàñèëèñà ïðåêðàñíà’
Ò. À. Íàòàëü÷óê1*, Ò. Â. Ìåäâåäºâà1, ß. Ñ. Çàïîëüñüêèé1, Î. Á. Áàðáàí2

1²íñòèòóò ñàä³âíèöòâà ÍÀÀÍ Óêðà¿íè, âóë. Ñàäîâà, 23, ì. Êè¿â, 03027, Óêðà¿íà, *e-mail: Tania87@meta.ua
2Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè  ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà

Ìåòà. Âèçíà÷èòè îïòèìàëüí³ ñòðîêè â³äáîðó åêñïëàíò³â, ï³ä³áðàòè ñòåðèë³çóþ÷³ àãåíòè òà ðåæèìè ñòåðèë³çàö³¿, 
à òàêîæ ïîæèâíå ñåðåäîâèùå äëÿ ââåäåííÿ â êóëüòóðó in vitro íîâèõ ïåðñïåêòèâíèõ ñîðò³â âèøí³ (Prunus cerasus L.) 
òà ÷åðåøí³ (Prunus avium L.). Ìåòîäè. Ó ïðîöåñ³ ðîáîòè çàñòîñîâàíî ìåòîäèêó êëîíàëüíîãî ì³êðîðîçìíîæåííÿ 
ðîñëèí ³ ñòàòèñòè÷í³ îáðîáêè åêñïåðèìåíòàëüíèõ äàíèõ. Ðåçóëüòàòè. Âñòàíîâëåíî îïòèìàëüíèé ñòðîê â³äáîðó 
åêñïëàíò³â, òðèâàë³ñòü åêñïîçèö³¿ ïðè ñòåðèë³çàö³¿, îïòèìàëüíèé ñêëàä ïîæèâíîãî ñåðåäîâèùà íà ïåðøîìó åòàï³ 
ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ. Äëÿ âèçíà÷åííÿ îïòèìàëüíîãî ðåæèìó ñòåðèë³çàö³¿ òà ñòåðèë³çóþ÷îãî ïðå-
ïàðàòó âèêîðèñòîâóâàëè 0,1% ðîç÷èí õëîðèäó ðòóò³ òà 3% ðîç÷èí ïðåïàðàòó «Ë³çîôîðì³í 3000» ç åêñïîçèö³ºþ 
ñòåðèë³çàö³¿ 5, 6 òà 7 õâèëèí. Íàéá³ëüøèé âèõ³ä ñòåðèëüíèõ åêñïëàíò³â ÿê äëÿ âèøí³ ñîðòó ‘Êñåí³ÿ’, òàê ³ äëÿ 
÷åðåøí³ ñîðòó ‘Âàñèëèñà ïðåêðàñíà’ îòðèìàëè ïðè åêñïîçèö³¿ ñòåðèë³çàö³¿ 7 õâ äëÿ îáîõ ñòåðèë³çóþ÷èõ àãåíò³â. 
Ïðè âèêîðèñòàíí³ 0,1% ðîç÷èíó õëîðèäó ðòóò³ öåé ïîêàçíèê áóâ âèùèé, í³æ ïðè ñòåðèë³çàö³¿ 3% ðîç÷èíîì ïðå-
ïàðàòó «Ë³çîôîðì³í 3000» – 71 ³ 99% â³äïîâ³äíî. Âèñíîâêè. Íà åôåêòèâí³ñòü ñòåðèë³çàö³¿ òà  ââåäåííÿ â êóëüòóðó 
in vitro åêñïëàíò³â âèøí³ ‘Êñåí³ÿ’ ³ ÷åðåøí³ ‘Âàñèëèñà ïðåêðàñíà’ âïëèâàëè òðèâàë³ñòü ñòåðèë³çàö³¿, ÷àñ â³äáîðó 
åêñïëàíò³â, ô³òîñàí³òàðíèé ñòàí ìàòî÷íî¿ ðîñëèíè, ñêëàä ïîæèâíîãî ñåðåäîâèùà. 0,1% ðîç÷èí õëîðèäó ðòóò³ ïðè 
åêñïîçèö³¿ 7 õâ áóâ íàéåôåêòèâí³øèì ïðè îòðèìàíí³ àñåïòè÷íî¿ êóëüòóðè ç åêñïëàíò³â, âèëó÷åíèõ ç äîíîðíèõ ðîñ-
ëèí ó ñòàí³ ñïîêîþ ïðè ïðîðîùóâàíí³ áðóíüîê ó êîíòðîëüîâàíèõ óìîâàõ. Âèêîðèñòàííÿ ïðåïàðàòó «Ë³çîôîðì³í 
3000» â êîíöåíòðàö³¿ 3% âïðîäîâæ 6–7 õâ ïðè ñòåðèë³çàö³¿ åêñïëàíò³â äîñë³äæóâàíèõ êóëüòóð ñïðèÿëî ¿õí³é êðàù³é 
ïðèæèâëþâàíîñò³ íà ñåðåäîâèù³. Îïòèìàëüíèì çà ñêëàäîì ïîæèâíèì ñåðåäîâèùåì äëÿ êóëüòèâóâàííÿ åêñïëàíò³â 
âèøí³ ‘Êñåí³ÿ’ áóëî ñåðåäîâèùå ç äîäàâàííÿì ñîêó àëîå, à äëÿ ÷åðåøí³ ‘Âàñèëèñà ïðåêðàñíà’ – MS + ôëîðîãëþöè-
íîë. Íàéâèùó åôåêòèâí³ñòü ñòåðèë³çàö³¿ (99% ó ñîðòó ‘Âàñèëèñà ïðåêðàñíà’ òà 71% ó ñîðòó ‘Êñåí³ÿ’) îòðèìàëè çà 
âèêîðèñòàííÿ 0,1% HgCl

2 
 â åêñïîçèö³¿ 7 õâ. Ïðè âèêîðèñòàíí³ ïðåïàðàòó «Ë³çîôîðì³í 3000» çà òàêî¿ æ åêñïîçèö³¿ 

ñòåðèë³çàö³¿ öåé ïîêàçíèê ñòàíîâèâ 83 òà 52% â³äïîâ³äíî äî êóëüòóðè. Âèõîäÿ÷è ç öüîãî ìîæíà ðåêîìåíäóâàòè 
âèêîðèñòîâóâàòè ïðåïàðàò «Ë³çîôîðì³í 3000» ó 3% êîíöåíòðàö³¿ ç åêñïîçèö³ºþ 7 õâ äëÿ ñòåðèë³çàö³¿ ê³ñòî÷êîâèõ 
êóëüòóð.

Êëþ÷îâ³ ñëîâà: Prunus avium L.; Prunus cerasus L.; êóëüòóðà in vitro; â³äá³ð åêñïëàíò³â; ñòåðèë³çàö³ÿ; ïîæèâíå ñåðå-
äîâèùå; ðåãóëÿòîðè ðîñòó.
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

íà ðåíòàáåëüí³ñòü âñüîãî ïðîöåñó ðîçìíî-
æåííÿ [2].

Îäíèì ç ë³ì³òóþ÷èõ ôàêòîð³â ïðè ðîçðî-
áëåíí³ òåõíîëîã³¿ ì³êðîêëîíàëüíîãî ðîçìíî-
æåííÿ âèøí³ ³ ÷åðåøí³ º âèä³ëåííÿ ôåíîë³â 
ó ïîæèâíå ñåðåäîâèùå ³ç ñåãìåíò³â ñòåáëà òà 
áðóíüîê ³ êîíòàì³íàö³ÿ åíäîô³òíèìè áàêòå-
ð³ÿìè, ùî ïðèçâîäèòü äî ïðèãí³÷åííÿ ïðî-
öåñ³â ìîðôîãåíåçó, ÷åðåç ùî äóæå âàæêî 
îòðèìàòè àñåïòè÷íó êóëüòóðó. Ç ìåòîþ ïî-
çáàâëåííÿ ðîñëèííîãî ìàòåð³àëó â³ä åíäî-
ô³òíî¿ ì³êðîôëîðè âèêîðèñòîâóþòü, ÿê ïðà-
âèëî, õ³ì³÷í³ ðîç÷èíè – õëîðèä ðòóò³ (ñóëå-
ìà), ã³ïîõëîðèòè êàëüö³þ òà íàòð³þ, ïåðåêèñ 
âîäíþ, 0,3–1,0%-é ðîç÷èí àçîòíîêèñëîãî ñð³-
áëà, õëîðáåíçèä³ë ãëþêîíàò òà ³í. [3].

Îñê³ëüêè á³ëüø³ñòü öèõ ïðåïàðàò³â òîê-
ñè÷í³, ïðàâèëüíèé âèá³ð ñòåðèë³çóþ÷îãî çà-
ñîáó ïîëÿãàº â òîìó, ùîá â³í çãóáíî ïîä³ÿâ 
íà ì³êðîîðãàí³çìè ³ íå ïîøêîäèâ ïðè öüîìó 
ðîñëèíí³ òêàíèíè. Îäíèì ç òàêèõ ïðåïàðà-
ò³â, ÿêèé äîñèòü øèðîêî âèêîðèñòîâóºòüñÿ 
äëÿ ñòåðèë³çàö³¿ äåêîðàòèâíèõ ³ ïëîäîâî-
ÿã³äíèõ êóëüòóð, º «Ë³çîôîðì³í 3000» [4].

Òàêîæ âåëèêå çíà÷åííÿ ïðè ì³êðîêëîíàëü-
íîìó ðîçìíîæåíí³ ê³ñòî÷êîâèõ êóëüòóð ìàº 
ïîæèâíå ñåðåäîâèùå. Äëÿ ì³êðîðîçìíîæåí-
íÿ âèøí³ òà ÷åðåøí³ âèêîðèñòîâóþòü øèðî-
êèé ñïåêòð ñåðåäîâèù, àëå íàéâæèâàí³øèì º 
ñåðåäîâèùå Ìóðàñ³ãå–Ñêóãà (ÌÑ) [5–7].

Êð³ì íàçâàíèõ âèùå ÷èííèê³â, äîñèòü ñóò-
òºâèì º ïåð³îä â³äáîðó ìàòåð³àëó. Á³ëüø³ñòü 
äîñë³äíèê³â íàéêðàùèì ÷àñîì ââàæàþòü ïå-
ð³îä ñïîêîþ àáî ïåð³îä àêòèâíî¿ âåãåòàö³¿ [8]. 
Çà äàíèìè Ìóðàòîâî¿ Ñ. À. [1] äåðåâí³ ïëîäî-
â³ êóëüòóðè íàéêðàùå ââîäèòè â ñòåðèëüíó 
êóëüòóðó â ïåð³îä ç ëþòîãî ïî êâ³òåíü, êîëè 
ðîñëèíè âèõîäÿòü ç³ ñòàíó ñïîêîþ. Ó ñâîþ 
÷åðãó Âèñîöüêèé [9] äîñë³äèâ, ùî åêñïëàíòè, 
³çîëüîâàí³ ó ôàçó âèõîäó ç³ ñòàíó ñïîêîþ, 
íàéìåíøå ñõèëüí³ äî íåãàòèâíèõ ÿâèù, 
ïîâ’ÿçàíèõ ç ïðîöåñàìè îêèñëåííÿ òà ïîë³-
êîíäåíñàö³¿ ôåíîëüíèõ ñïîëóê.

Ìåòà äîñë³äæåíü – âèçíà÷èòè îïòèìàëüí³ 
ñòðîêè â³äáîðó åêñïëàíò³â, ï³ä³áðàòè ñòåðè-
ë³çóþ÷³ àãåíòè òà ðåæèìè ñòåðèë³çàö³¿, à òà-
êîæ ïîæèâíå ñåðåäîâèùå äëÿ ââåäåííÿ â 
êóëüòóðó in vitro íîâèõ ïåðñïåêòèâíèõ ñîð-
ò³â âèøí³ òà ÷åðåøí³.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äè ïðîâîäèëè ó â³ää³ë³ â³ðóñîëîã³¿, 

îçäîðîâëåííÿ òà ðîçìíîæåííÿ ïëîäîâèõ ³ 
ÿã³äíèõ êóëüòóð ²íñòèòóòó ñàä³âíèöòâà 
ÍÀÀÍ Óêðà¿íè ïðîòÿãîì 2017–2019 ðð. 
Îá’ºêòàìè äîñë³äæåíü áóëè ñîðòè âèøí³ 
‘Êñåí³ÿ’ ³ ÷åðåøí³ ‘Âàñèëèñà ïðåêðàñíà’. Ñîðò 
âèøí³ ‘Êñåí³ÿ’, ùî âèâåäåíî íà Àðòåì³âñüê³é 

äîñë³äí³é ñòàíö³¿ ñàä³âíèöòâà, â³äíîñÿòü äî 
ñåðåäíüîðîñëèõ, êðóïíîïë³äíèõ, äåñåðòíèõ 
ñîðò³â. Àâòîðè – Ë. ². Òàðàíåíêî, Î. À. Ê³-
ùàê, Â. Â. ßðóøí³êîâ. Ó Ðåºñòð ñîðò çàíå-
ñåíî ó 2012 ðîö³. Ñîðò ‘Âàñèëèñà ïðåêðàñíà’ 
âèâåäåíî Ë. ². Òàðàíåíêî ñõðåùóâàííÿì ñîð-
ò³â ‘Äîíåöüêèé óãîëüîê’ ³ ‘Äîíåöüêà êðàñó-
íÿ’. Ó Ðåºñòð ñîðò çàíåñåíî ó 2015 ðîö³.

Ö³ ïåðñïåêòèâí³ ñîðòè íå íàáóëè çíà÷íîãî 
ïîøèðåííÿ ó âèðîáíèöòâ³ ÷åðåç ñèëüíå óðà-
æåííÿ â³ðóñíèìè õâîðîáàìè, ïîçáàâèòèñü 
â³ä ÿêèõ äîçâîëÿº ìåòîä ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ ðîñëèí. Âèõ³äíèé ìàòåð³àë 
äëÿ ³í³ö³þâàííÿ àñåïòè÷íî¿ êóëüòóðè â³äáè-
ðàëè â êîëåêö³éíèõ íàñàäæåííÿõ ²íñòèòóòó 
ñàä³âíèöòâà ÍÀÀÍ Óêðà¿íè.

Ïàãîíè, ùî áóëè â ñòàí³ ñïîêîþ, íàð³çàëè 
â ñ³÷í³–áåðåçí³ ³ ïåðåä âèëó÷åííÿì åêñïëàí-
ò³â âèòðèìóâàëè â êîíòðîëüîâàíèõ óìîâàõ. 
Çäåðåâ’ÿí³ë³ ïàãîíè â³äáèðàëè â ñåðïí³. Äëÿ 
³í³ö³þâàííÿ êóëüòóðè in vitro âèêîðèñòîâó-
âàëè âåðõ³âêîâ³ òà ïàçóøí³ áðóíüêè ðîçì³-
ðîì 2–3 ñì.

Ñòåðèë³çàö³þ åêñïëàíò³â ïðîâîäèëè çà äî-
ïîìîãîþ ã³ïîõëîðèòó íàòð³þ, ñïèðòó, ðîç÷è-
íó ñóëåìè ³ ïðåïàðàòó «Ë³çîôîðì³í 3000». 
Ïåðøèé âàð³àíò ñòåðèë³çàö³¿ âêëþ÷àâ òàê³ 
åòàïè: 1) îáðîáêà åêñïëàíò³â ó ðîç÷èí³ ã³ïîõ-
ëîðèòó íàòð³þ – 20 õâ ³ç íàñòóïíèì ïðîìè-
âàííÿì ó âîä³; 2) ñòåðèë³çàö³ÿ 70° ñïèðòîì 
(Ñ

2
Í

5
ÎÍ) – 4 ñ ³ç íàñòóïíèì ïðîìèâàííÿì ó 

âîä³; 3) ñòåðèë³çàö³ÿ â 0,1% ðîç÷èí³ ñóëåìè 
(HgCl

2
) – 5, 6 òà 7 õâ ³ç òðèðàçîâèì  ïðîìè-

âàííÿì ñòåðèëüíîþ äèñòèëüîâàíîþ âîäîþ. Ó 
äðóãîìó âàð³àíò³ ðîç÷èí ñóëåìè çàì³íèëè 
3% ðîç÷èíîì «Ë³çîôîðì³íó 3000» ³ ñòåðèë³-
çàö³þ ïðîâîäèëè ç òàêîþ æ åêñïîçèö³ºþ – 5, 
6 òà 7 õâ ç íàñòóïíèì ïðîìèâàííÿì äèñòè-
ëüîâàíîþ âîäîþ.

Ç ìåòîþ âèçíà÷åííÿ îïòèìàëüíîãî ñêëàäó 
ñåðåäîâèùà ïðè ââåäåíí³ â êóëüòóðó in vitro 
äîñë³äæóâàíèõ êóëüòóð äî áàçîâîãî ñåðåäî-
âèùà MS äîäàâàëè: 1) ÍÎÊ 0,01 ìã/ë; 2) ôëî-
ðîãëþöèíîë 162 ìã/ë; 3) ñ³ê àëîå 10 ìë/ë; 4) 
ô³òàãåëü 2,5 ã/ë. ßê êîíòðîëü âèêîðèñòîâó-
âàëè ñòàíäàðòíå ñåðåäîâèùå Ìóðàñ³ãå–Ñêó-
ãà ç óì³ñòîì áåíçèëàì³íîïóðèíó 0,5 ìã/ë. 
Îêðåìî âèïðîáîâóâàëè âïëèâ ñêëàäó ñåðåä-
îâèù SH [10] òà NRM [11] íà ³í³ö³þâàííÿ 
àñåïòè÷íî¿ êóëüòóðè. Ì³êðîïàãîíè êóëüòè-
âóâàëè ïðîòÿãîì 16-ãîäèííîãî ñâ³òëîâîãî 
äíÿ ç îñâ³òëåííÿì 2000–2500 ëê çà òåìïåðà-
òóðè 23–25 °Ñ ³ âîëîãîñò³ ïîâ³òðÿ 50–60%.

Åôåêòèâí³ñòü ñòåðèë³çàö³éíèõ ïðîöåäóð 
åêñïëàíò³â çàëåæíî â³ä ñåðåäîâèùà ï³äðàõî-
âóâàëè íà 21 äîáó êóëüòèâóâàííÿ, êîëè ïî-
÷àëèñü ìîðôîãåíåòè÷í³ ïðîöåñè. ²íô³êîâàí³ 
åêñïëàíòè áóëî â³äáðàêîâàíî.
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Biotechnology and biosafety

Ðåçóëüòàòè äîñë³äæåíü
Äëÿ îáìåæåííÿ áàêòåð³àëüíî¿ òà ãðèáíî¿ 

ì³êðîôëîðè â êóëüòóð³ òêàíèí ðîñëèí º òðè 
îñíîâí³ ï³äõîäè: çàïîá³ãàííÿ ³íòðîäóêö³¿ ì³ê-
ðîîðãàí³çì³â ç ïî÷àòêîâèì ðîñëèííèì ìàòå-
ð³àëîì, çàïîá³ãàííÿ ¿õíüî¿ ³íòðîäóêö³¿ ç îòî-
÷óþ÷îãî ñåðåäîâèùà ïðîòÿãîì ñóáêóëüòèâó-
âàííÿ òà óíèêíåííÿ ì³êðîáíî¿ êîíòàì³íàö³¿ 
â êóëüòóð³ íà ñòàä³ÿõ ðîçìíîæåííÿ é óêîð³-
íåííÿ. Íàéåôåêòèâí³øèì ñïîñîáîì çàïîá³-
ãàííÿ áàêòåð³àëüí³é êîíòàì³íàö³¿ º åë³ì³íà-
ö³ÿ áàêòåð³é ç âèõ³äíèõ ðîñëèííèõ åêñïëàí-
ò³â, ùî ìàþòü áóòè ³íòðîäóêîâàí³ â êóëüòóðó 
in vitro. Ìåòîäè, ùî ñïðèÿþòü öüîìó, âêëþ-
÷àþòü âèêîðèñòàííÿ äîíîðíèõ åêñïëàíò³â ç 
ðîñëèí, ùî óòðèìóþòüñÿ â æîðñòêèõ ñàí³-
òàðíèõ óìîâàõ, åôåêòèâíó ñòåðèë³çàö³þ òà 
ì³í³ì³çàö³þ ðîçì³ðó âèõ³äíèõ åêñïëàíò³â àæ 
äî àï³êàëüíèõ ìåðèñòåì. Ïðîöåäóðè ñòåðèë³-
çàö³¿ ð³çíîìàí³òí³ ³ çàëåæàòü â³ä âèäó ðîñ-
ëèíè, ¿¿ â³êó, îòî÷óþ÷îãî ñåðåäîâèùà, â ÿêî-
ìó ðîñëà äîíîðíà ðîñëèíà òà ÷àñòèíè ðîñëè-
íè, âçÿòî¿ äëÿ ñòåðèë³çàö³¿. Ñòàíäàðòí³ ñòå-
ðèë³çàö³éí³ ïðîöåäóðè, ùî ï³äõîäèëè á äëÿ 
âñ³õ ðîñëèí, ï³ä³áðàòè äóæå ñêëàäíî. Òîìó 
äîñë³äæåííÿ íàö³ëåí³ íà ñòàíäàðòèçàö³þ 
ñïîñîáó ñòåðèë³çàö³¿ åêñïëàíò³â âèøí³ ‘Êñå-
í³ÿ’ òà ÷åðåøí³ ‘Âàñèëèñà ïðåêðàñíà’, äëÿ 
÷îãî âèêîðèñòîâóâàëè äâà òèïè ñòåðèë³çóþ-
÷èõ ðîç÷èí³â, ð³çí³ ¿õí³ êîíöåíòðàö³¿ òà òðè-
âàë³ñòü ïðîöåäóðè ñòåðèë³çàö³¿. 

Äëÿ âèçíà÷åííÿ îïòèìàëüíîãî ðåæèìó 
ñòåðèë³çàö³¿ òà ñòåðèë³çóþ÷îãî ïðåïàðàòó 
âèêîðèñòîâóâàëè 0,1% ðîç÷èí õëîðèäó ðòóò³ 
òà 3% ðîç÷èí ïðåïàðàòó «Ë³çîôîðì³í 3000» 
ç åêñïîçèö³ºþ ñòåðèë³çàö³¿ 5, 6 òà 7 õâèëèí. 

Äî ñêëàäó îñòàííüîãî âõîäèòü ãë³îêñàëü, 
ãëóòàðîâèé àëüäåã³ä, ä³äåöèëä³ìåòèëàìîí³é 
õëîðèä ³ ð³çí³ äîïîì³æí³ ³íãðåä³ºíòè. Ïðå-
ïàðàò ìàº áàêòåðèöèäíó, â³ðîöèäíó ³ ôóíã³-
öèäíó ä³¿. Âèñîêèé âèõ³ä æèòòºçäàòíèõ åêñ-
ïëàíò³â (70–90%) çà âèêîðèñòàííÿ 1–3% 
ðîç÷èíó Ë³çîôîðì³íó ïðîòÿãîì 5–7 õâ îòðè-
ìàíî äëÿ ðÿäó ð³äê³ñíèõ ³ çíèêàþ÷èõ âèä³â 
ðîñëèí ï³ä ÷àñ ñòåðèë³çàö³¿ íàñ³ííÿ, ³çîëüî-
âàíèõ çàðîäê³â òà ñåãìåíò³â áóëüá [4]. Ïðè 
ñòåðèë³çàö³¿ íèì æèìîëîñò³ ¿ñò³âíî¿ âèõ³ä 
ñòåðèëüíèõ åêñïëàíò³â ñêëàâ â³ä 90 äî 100% 
[12]. Íàéá³ëüøèé âèõ³ä ñòåðèëüíèõ åêñïëàí-
ò³â ÿê äëÿ ñîðòó ‘Êñåí³ÿ’, òàê ³ äëÿ ñîðòó 
‘Âàñèëèñà ïðåêðàñíà’ îòðèìàëè ïðè åêñïîçè-
ö³¿ ñòåðèë³çàö³¿ 7 õâ äëÿ îáîõ ñòåðèë³çóþ÷èõ 
àãåíò³â (òàáë. 1). Àëå ïðè âèêîðèñòàíí³ 0,1% 
ðîç÷èíó õëîðèäó ðòóò³ öåé ïîêàçíèê áóâ âè-
ùèé, í³æ ïðè ñòåðèë³çàö³¿ 3% ðîç÷èíîì ïðå-
ïàðàòó «Ë³çîôîðì³í 3000» – 71 ³ 99%, â³äïî-
â³äíî, ùî ïåðåâèùóº ïîêàçíèêè, îòðèìàí³ â 
äîñë³äæåííÿõ I. Mihal³ević ³ç ñï³âàâòîðàìè 
[13] äëÿ öüîãî ñòåðèë³çóþ÷îãî ïðåïàðàòó ïðè 
ñòåðèë³çàö³¿ åêñïëàíò³â âèøí³ ñîðòó 
‘Oblačinska’.

Ïðè çìåíøåíí³ òðèâàëîñò³ åêñïîçèö³¿ äî 
6 õâ ê³ëüê³ñòü îòðèìàíèõ ñòåðèëüíèõ åêñ-
ïëàíò³â ñóòòºâî çíèçèëàñü ó âèøí³ ³ ÷åðåøí³, 
àëå áóëà âèùîþ ïðè âèêîðèñòàíí³ ïðåïàðàòó 
Ë³çîôîðì³í ïîð³âíÿíî ç õëîðèäîì ðòóò³. Öåé 
ñòåðèë³çóþ÷èé àãåíò ïðè åêñïîçèö³¿ 6 ³ 7 õâ 
áóâ òàêîæ åôåêòèâí³øèé ïðè îòðèìàíí³ 
àñåïòè÷íî¿ êóëüòóðè ç åêñïëàíò³â îáîõ äî-
ñë³äæóâàíèõ ñîðò³â ó ïåð³îä àêòèâíî¿ âåãåòà-
ö³¿ (òàáë. 1) ³ ñïðèÿâ ¿õí³é êðàù³é ïðèæèâ-
ëþâàíîñò³ íà ñåðåäîâèù³ çà ðàõóíîê ìåíø 
òîêñè÷íîãî âïëèâó (ðèñ. 1).

Òàáëèöÿ 1 
Âïëèâ ïåð³îäó â³äáîðó òà óìîâ ñòåðèë³çàö³¿ íà âèõ³ä ñòåðèëüíèõ åêñïëàíò³â

Âàð³àíò ñòåðèë³çàö³¿

Âèõ³ä ñòåðèëüíèõ åêñïëàíò³â, % x ± S
Ñîðò ‘Êñåí³ÿ’ Ñîðò ‘Âàñèëèñà ïðåêðàñíà’

Ïåð³îä âèõîäó 
ç³ ñïîêîþ

Ïåð³îä àêòèâíî¿ 
âåãåòàö³¿

Ïåð³îä âèõîäó 
ç³ ñïîêîþ

Ïåð³îä àêòèâíî¿ 
âåãåòàö³¿

HgCl
2
 – 5 õâ 18 ± 1,44 10 ± 1,02 21 ± 1,18 0

HgCl
2
 – 6 õâ 29 ± 1,65 15 ± 1,25 33 ± 1,42 15 ± 1,29

HgCl
2
 – 7 õâ 71 ± 1,87 17 ± 1,33 99 ± 1,95 23 ± 1,40

Ë³çîôîðì³í 3000 – 5 õâ 6 ± 0,95 0 0 0
Ë³çîôîðì³í 3000 – 6 õâ 36 ± 1,69 31 ± 1,48 60 ± 1,79 18 ± 1,32
Ë³çîôîðì³í 3000 – 7 õâ 52 ± 1,72 38 ± 1,70 83 ± 1,84 21 ± 1,56

Ïðèì³òêà. õ – ñåðåäíº çíà÷åííÿ, S – ïîõèáêà âèá³ðêîâî¿ ñåðåäíüî¿.

Çà îö³íþâàííÿ âïëèâó ñòðîê³â â³äáîðó ìà-
òåð³àëó äëÿ ââåäåííÿ íà ê³ëüê³ñòü ³ ÿê³ñòü 
îòðèìàíèõ åêñïëàíò³â âñòàíîâëåíî, ùî ïðè 
â³äáîð³ çðàçê³â ó ïåð³îä ñïîêîþ âèõ³ä ñòå-
ðèëüíèõ åêñïëàíò³â áóâ ó ñåðåäíüîìó 33% â 
ñîðòó ‘Êñåí³ÿ’ òà 47% â ñîðòó ‘Âàñèëèñà ïðå-

êðàñíà’ (òàáë. 1). Ïðè â³äáîð³ â ïåð³îä àêòèâ-
íî¿ âåãåòàö³¿ öåé ïîêàçíèê çíèçèâñÿ ³ ñòàíî-
âèâ 19% â ñîðòó ‘Êñåí³ÿ’ ³ 13% â ñîðòó ‘Âà-
ñèëèñà ïðåêðàñíà’. Á³ëüøèé âèõ³ä ñòåðèëü-
íèõ åêñïëàíò³â ïðè â³äáîð³ çðàçê³â ç ìàòå-
ðèíñüêèõ ðîñëèí ó ñòàí³ ñïîêîþ çàáåçïå÷ó-
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

ºòüñÿ â ïåðøó ÷åðãó ³çîëÿö³ºþ â³ä³áðàíîãî 
ìàòåð³àëó â³ä çîâí³øí³õ ôàêòîð³â âïëèâó.

Ïðîöåñ ðåãåíåðàö³¿ ê³ñòî÷êîâèõ êóëüòóð ç 
ïåðâèííèõ åêñïëàíò³â ÷àñòî ñóïðîâîäæóºòü-
ñÿ âèä³ëåííÿì íèìè â æèâèëüíå ñåðåäîâèùå 
ïðîäóêò³â îêèñëåííÿ ôåíîë³â, ÿê³ ïðèãí³÷ó-
þòü ðåãåíåðàö³éí³ òà ðîñòîâ³ ïðîöåñè. Ùîá 
çíèçèòè îêèñëþâàëüíó àêòèâí³ñòü ôåíîëüíèõ 
ñïîëóê ÷àñòî âèêîðèñòîâóþòü àíòèîêñèäàíòè. 
Äëÿ öüîãî ñåðåäîâèùå MS áóëî ìîäèô³êîâàíî 
äîäàâàííÿì ñîêó àëîå, ôëîðîãëþöèíîëó, à òà-
êîæ çàì³íåíî àãàð íà ô³òàãåëü (Phytagel™, 
Sigma). Ô³òàãåëü, ÿê ³ àãàð, – ïîë³ñàõàðèäíèé 
êîìïëåêñ, àëå ³çîëüîâàíèé ç áàêòåð³¿ 
Pseudomonas ålode. Â³í ì³ñòèòü ãëþêóðîíîâó 
êèñëîòó, ãëþêîçó, ðàìíîçó ³ çíà÷íó ê³ëüê³ñòü 
êàë³þ, íàòð³þ, êàëüö³þ òà ìàãí³þ, ôîðìóº 

â³äíîñíî ïðîçîðèé ãåëü ³ íå ì³ñòèòü ôåíîëü-
íèõ êîìïîíåíò³â òà ³íøèõ îðãàí³÷íèõ çàáðóä-
íþâà÷³â, ÿê³ ìîæóòü áóòè â àãàð³ [14].

Ôëîðîãëþöèí (1,3,5-òðèã³äðîêñèáåíçåí) º 
ðåãóëÿòîðîì ðîñòó, ùî ä³º ñèíåðã³÷íî ç àóê-
ñèíàìè òà öèòîê³í³íàìè. Äîñë³äæåííÿ ä³¿ â 
êóëüòóð³ ðîñëèííèõ êë³òèí ³ òêàíèí ïîêàçà-
ëî, ùî â³í ïîñèëþâàâ ð³ñò ³ ðîçâèòîê ì³êðî-
ïàãîí³â ó äåÿêèõ äåðåâíèõ ïîð³ä, áóâ åôåê-
òèâíèì ïðè ³í³ö³þâàíí³ àäâåíòèâíèõ êîðå-
í³â ïðè óêîð³íåíí³ in vitro ì³êðîïàãîí³â ð³ç-
íèõ äåðåâíèõ âèä³â, ïîñèëþâàâ âèæèâàííÿ 
ìåðèñòåìè â óìîâàõ in vitro, ñïðèÿâ ðîçìíî-
æåííþ òà åëîíãàö³¿ ì³êðîïàãîí³â [15].

²ñíóþòü íå÷èñëåíí³ äîñë³äæåííÿ ìåäè÷íî-
ãî ïðåïàðàòó åêñòðàêòó àëîå, äå éîãî çàñòîñî-
âóþòü, ÿê ñòèìóëÿòîð ðîñòó ê³ñòî÷êîâèõ 
êóëüòóð â òåõíîëîã³¿ in vitro. Çàâäÿêè éîãî ä³¿ 
ñêîðî÷óºòüñÿ òåðì³í ðîçìíîæåííÿ ïàãîí³â, 
ï³äâèùóºòüñÿ êîåô³ö³ºíò ðîçìíîæåííÿ, à òà-
êîæ ï³äâèùóºòüñÿ åôåêòèâí³ñòü âèõîäó ñòàí-
äàðòíèõ æèâö³â [16]. ª ïðèïóùåííÿ, ùî äà-
íèé ïðåïàðàò ìîæå ìàòè òåðàïåâòè÷íó ä³þ 
ïðè ââåäåíí³ åêñïëàíò³â ó êóëüòóðó in vitro. 

Òàêîæ âèïðîáîâóâàëè ñåðåäîâèùå NRM 
[11], ðåêîìåíäîâàíå äëÿ ââåäåííÿ ³ ðîçìíî-
æåííÿ ãîð³õîïë³äíèõ êóëüòóð, ùî ì³ñòèòü ó 
ñâîºìó ñêëàä³ êîìïëåêñ Fe-EDDHA; MS – ó 
ÿêîìó ²ÌÊ çàì³íèëè íà ÍÎÊ òà ñåðåäîâèùå 
SH [10], ÷àñòî âæèâàíå ïðè êóëüòèâóâàíí³ 
ê³ñòî÷êîâèõ êóëüòóð (òàáë. 2).

Ðèñ. 1. Ðîçâèòîê åêñïëàíò³â âèøí³ ñîðòó ‘Êñåí³ÿ’

Òàáëèöÿ 2 
Âïëèâ ñêëàäó ïîæèâíîãî ñåðåäîâèùà íà åôåêòèâí³ñòü ââåäåííÿ â êóëüòóðó in vitro 

åêñïëàíò³â âèøí³ ñîðòó ‘Êñåí³ÿ’ òà ÷åðåøí³ ñîðòó ‘Âàñèëèñà ïðåêðàñíà’

Ñîðò
Åôåêòèâí³ñòü ââåäåííÿ åêñïëàíò³â ó êóëüòóðó in vitro, %

MS
(êîíòðîëü) MS + ÍÎÊ MS + 

ôëîðîãëþöèíîë
MS + 

ñ³ê àëîå
MS + 

ô³òàãåëü NRM SH

‘Êñåí³ÿ’ 30 26 26 42 21 30 21
‘Âàñèëèñà ïðåêðàñíà’ 25 22 51 23 18 24 20

Äëÿ ³í³ö³þâàííÿ àñåïòè÷íî¿ êóëüòóðè âè-
øí³ ñîðòó ‘Êñåí³ÿ’ îïòèìàëüíèì âèÿâèëîñü 
ñåðåäîâèùå MS ç äîäàâàííÿì ñîêó àëîå, à 
äëÿ ÷åðåøí³ ñîðòó ‘Âàñèëèñà ïðåêðàñíà’ – 
ñåðåäîâèùå MS ç ôëîðîãëþöèíîëîì, ùî äî-
çâîëÿëî çíÿòè ÿâèùà ïîë³êîíäåíñàö³¿ ôåíî-
ë³â òà ï³äâèùèòè ê³ëüê³ñòü ³ ÿê³ñòü ì³êðî-
ïàãîí³â ïðè ì³êðîêëîíóâàíí³.

Âèñíîâêè 
Íà åôåêòèâí³ñòü ñòåðèë³çàö³¿ òà ââåäåííÿ 

â êóëüòóðó in vitro åêñïëàíò³â âèøí³ ‘Êñåí³ÿ’ 
³ ÷åðåøí³ ‘Âàñèëèñà ïðåêðàñíà’ âïëèâàëè 
òðèâàë³ñòü ñòåðèë³çàö³¿, ÷àñ â³äáîðó åêñ-
ïëàíò³â, ô³òîñàí³òàðíèé ñòàí ìàòî÷íî¿ ðîñ-
ëèíè, ñêëàä ïîæèâíîãî ñåðåäîâèùà. 0,1% 
ðîç÷èí õëîðèäó ðòóò³ ïðè åêñïîçèö³¿ 7 õâ 

íàéåôåêòèâí³øèé ïðè îòðèìàíí³ àñåïòè÷íî¿ 
êóëüòóðè ç åêñïëàíò³â, âèëó÷åíèõ ç äîíîð-
íèõ ðîñëèí ó ñòàí³ ñïîêîþ ïðè ïðîðîùóâàí-
í³ áðóíüîê â êîíòðîëüîâàíèõ óìîâàõ.

Âèêîðèñòàííÿ ïðåïàðàòó «Ë³çîôîðì³í 
3000» ó êîíöåíòðàö³¿ 3% âïðîäîâæ 6–7 õâ 
ïðè ñòåðèë³çàö³¿ åêñïëàíò³â äîñë³äæóâàíèõ 
êóëüòóð ñïðèÿëî ¿õíüîìó êðàùîìó ââåäåí-
íþ â êóëüòóðó in vitro.

Îïòèìàëüíèì çà ñêëàäîì ïîæèâíèì ñå-
ðåäîâèùåì äëÿ êóëüòèâóâàííÿ åêñïëàíò³â 
âèøí³ ‘Êñåí³ÿ’ áóëî ñåðåäîâèùå ç äîäàâàí-
íÿì åêñòðàêòó àëîå, à äëÿ ÷åðåøí³ ‘Âàñèëè-
ñà ïðåêðàñíà’ – MS + ôëîðîãëþöèíîë.

Íàéâèùó åôåêòèâí³ñòü ñòåðèë³çàö³¿ (99% ó 
ñîðòó ‘Âàñèëèñà ïðåêðàñíà’ òà 71% ó ñîðòó 
‘Êñåí³ÿ’) îòðèìàíî çà âèêîðèñòàííÿ 0,1% 
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HgCl
2 
â åêñïîçèö³¿ 7 õâ. Ïðè âèêîðèñòàíí³ 

ïðåïàðàòó «Ë³çîôîðì³í 3000» çà òàêî¿ æ åêñ-
ïîçèö³¿ ñòåðèë³çàö³¿ öåé ïîêàçíèê ñòàíîâèâ 
83 òà 52% â³äïîâ³äíî äî êóëüòóðè. Âèõîäÿ÷è 
ç öüîãî ìîæíà ðåêîìåíäóâàòè âèêîðèñòîâóâà-
òè ïðåïàðàò «Ë³çîôîðì³í 3000» ó 3% êîíöåí-
òðàö³¿ ç åêñïîçèö³ºþ 7 õâ äëÿ ñòåðèë³çàö³¿ 
ê³ñòî÷êîâèõ êóëüòóð. 
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Öåëü. Îïðåäåëèòü îïòèìàëüíûå ñðîêè îòáîðà ýêñïëàí-

òîâ, ïîäîáðàòü ñòåðèëèçóþùèå àãåíòû è ðåæèìû ñòåðèëèçà-
öèè, à òàêæå ïèòàòåëüíóþ ñðåäó äëÿ ââåäåíèÿ â êóëüòóðó in 
vitro íîâûõ ïåðñïåêòèâíûõ ñîðòîâ âèøíè (Prunus cerasus L.) 
è ÷åðåøíè (Prunus avium L.). Ìåòîäû. Â ïðîöåññå ðàáî-
òû ïðèìåíåíà ìåòîäèêà êëîíàëüíîãî ìèêðîðàçìíîæåíèÿ 
ðàñòåíèé è ñòàòèñòè÷åñêèå îáðàáîòêè ýêñïåðèìåíòàëüíûõ 
äàííûõ. Ðåçóëüòàòû. Óñòàíîâëåí îïòèìàëüíûé ñðîê îòáîðà 
ýêñïëàíòîâ, ïðîäîëæèòåëüíîñòü ýêñïîçèöèè ïðè ñòåðèëè-
çàöèè, îïòèìàëüíûé ñîñòàâ ïèòàòåëüíîé ñðåäû íà ïåðâîì 
ýòàïå ìèêðîêëîíàëüíîãî ðàçìíîæåíèÿ. Äëÿ îïðåäåëåíèÿ 
îïòèìàëüíîãî ðåæèìà ñòåðèëèçàöèè è ñòåðèëèçóþùåãî 
ïðåïàðàòà èñïîëüçîâàëè 0,1% ðàñòâîð õëîðèäà ðòóòè è 3% 
ðàñòâîð ïðåïàðàòà «Ëèçîôîðìèí 3000» ñ ýêñïîçèöèåé ñòå-
ðèëèçàöèè 5, 6 è 7 ìèíóò. Íàèáîëüøèé âûõîä ñòåðèëüíûõ 
ýêñïëàíòîâ êàê äëÿ âèøíè ñîðòà ‘Êñåíèÿ’, òàê è äëÿ ÷åðåø-
íè ñîðòà ‘Âàñèëèñà ïðåêðàñíà’ ïîëó÷èëè ïðè ýêñïîçèöèè 
ñòåðèëèçàöèè 7 ìèí äëÿ îáîèõ ñòåðèëèçóþùèõ àãåíòîâ. Íî 
ïðè èñïîëüçîâàíèè 0,1% ðàñòâîðà õëîðèäà ðòóòè ýòîò ïî-
êàçàòåëü áûë âûøå, ÷åì ïðè ñòåðèëèçàöèè 3% ðàñòâîðîì 
ïðåïàðàòà «Ëèçîôîðìèí 3000» – 71 è 99%, ñîîòâåòñòâåí-
íî. Âûâîäû. Íà ýôôåêòèâíîñòü ñòåðèëèçàöèè è ââåäåíèÿ 
â êóëüòóðó in vitro ýêñïëàíòîâ âèøíè ‘Êñåíèÿ’ è ÷åðåøíè 
‘Âàñèëèñà ïðåêðàñíà’ âëèÿëè ïðîäîëæèòåëüíîñòü ñòåðèëè-

çàöèè, âðåìÿ îòáîðà ýêñïëàíòîâ, ôèòîñàíèòàðíîå ñîñòîÿ-
íèå ìàòî÷íîãî ðàñòåíèÿ, ñîñòàâ ïèòàòåëüíîé ñðåäû. 0,1% 
ðàñòâîð õëîðèäà ðòóòè ïðè ýêñïîçèöèè 7 ìèí áûë íàèáîëåå 
ýôôåêòèâåí ïðè ïîëó÷åíèè àñåïòè÷åñêîé êóëüòóðû ñ ýêñ-
ïëàíòîâ, èçúÿòûõ èç äîíîðíûõ ðàñòåíèé â ñîñòîÿíèè ïîêîÿ 
ïðè ïðîðàùèâàíèè ïî÷åê â êîíòðîëèðóåìûõ óñëîâèÿõ. Èñ-
ïîëüçîâàíèå ïðåïàðàòà «Ëèçîôîðìèí 3000» â êîíöåíòðà-
öèè 3% â òå÷åíèå 6–7 ìèí ïðè ñòåðèëèçàöèè ýêñïëàíòîâ 
èññëåäóåìûõ êóëüòóð ñïîñîáñòâîâàëî èõ ëó÷øåé ïðèæèâà-
åìîñòè íà ñðåäå. Îïòèìàëüíîé ïî ñîñòàâó ïèòàòåëüíîé ñðå-
äîé äëÿ êóëüòèâàöèè ýêñïëàíòîâ âèøíè ‘Êñåíèÿ’ áûëà ñðåäà 
ñ äîáàâëåíèåì ýêñòðàêòà àëîý, à äëÿ ÷åðåøíè ‘Âàñèëèñà 
ïðåêðàñíà’ – MS + ôëîðîãëþöèíîë. Ñàìàÿ âûñîêàÿ ýôôåê-
òèâíîñòü ñòåðèëèçàöèè (99% ó ñîðòà ‘Âàñèëèñà ïðåêðàñíà’ 
è 71% ó ñîðòà ‘Êñåíèÿ’) ïîëó÷åíà ïðè èñïîëüçîâàíèè 0,1% 
HgCl

2
 â ýêñïîçèöèè 7 ìèí. Ïðè èñïîëüçîâàíèè ïðåïàðàòà 

«Ëèçîôîðìèí 3000» ïðè òàêîé æå ýêñïîçèöèè ñòåðèëèçà-
öèè ýòîò ïîêàçàòåëü ñîñòàâëÿë 83 è 52% ñîîòâåòñòâåííî ê 
êóëüòóðå. Èñõîäÿ èç ýòîãî ìîæíî ðåêîìåíäîâàòü èñïîëü-
çîâàòü ïðåïàðàò «Ëèçîôîðìèí 3000» â 3% êîíöåíòðàöèè ñ 
ýêñïîçèöèåé 7 ìèí äëÿ ñòåðèëèçàöèè êîñòî÷êîâûõ êóëüòóð.

Êëþ÷åâûå ñëîâà: Prunus avium L.; Prunus cerasus L.; 
êóëüòóðà in vitro; îòáîð ýêñïëàíòîâ; ñòåðèëèçàöèÿ; ïè-
òàòåëüíàÿ ñðåäà; ðåãóëÿòîðû ðîñòà.
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Purpose. Determine the optimal timing of explant selection, 
select sterilizing agents and sterilization regimens, as well as 
the nutrient medium for the introduction of new perspec-
tive varieties of sour cherries (Prunus cerasus L.) and cherries 
(Prunus avium L.) into in vitro culture.  Methods. During the 
work the method of clonal micropropagation of plants and sta-
tistical processing of experimental data were applied. Results. 
The optimal term of explants selection , the duration of expo-
sure during sterilization, the optimal composition of the nutri-
ent medium at the first stage of microclonal reproduction were 
determined. A 0.1% solution of mercuric chloride and a 3% 
solution of “Lizoformin 3000” with exposure to sterilization of 
5, 6 and 7 minutes were used to determine the optimal ster-
ilization and sterilizing regimen. The highest yield of sterile 
explants for both ‘Kseniia’ sour cherries and ‘Vasylysa prekrasna’ 
cherries was obtained with a 7 min sterilization exposure for 
both sterilizing agents. When using a 0.1% solution of mer-
cury chloride, this figure was higher than in the sterilization 
with 3% solution of the preparation “Lizoformin 3000” – 71 
and 99%, respectively. Conclusions. The efficiency of steriliza-
tion and the introduction into in vitro culture of sour cherries 
‘Kseniia’ and cherries ‘Vasylysa prekrasna’ explants were influ-

enced by the duration of sterilization, the time of selection of 
explants, the phytosanitary state of the mother plant, the com-
position of the nutrient medium. A 0.1% solution of mercuric 
chloride at 7 min exposure was the most effective in obtai ning 
aseptic culture from explants removed from donor plants at 
rest when sprouting buds under controlled conditions. The 
use of the preparation “Lizoformin 3000” at a concentration 
of 3% for 6–7 min while sterilizing explants of the studied cul-
tures contributes to their better survival in the environment. 
The optimal nutrient medium for the cultivation of sour cherry 
‘Kseniia’ explants is the medium with the addition of aloe juice, 
and for cherries ‘Vasylysa prekrasna’ – MS + phloroglucinol. The 
highest sterilization efficiency (99% in ‘Vasylysa prekrasna’ 
and 71% in ‘Kseniia’) was obtained using 0.1% HgCl

2
 in 7 min 

exposure. When using the preparation “Lizoformin 3000” with 
the same sterilization exposure, this indicator was 83 and 52%, 
respectively. Therefore, we can recommend the use of the 
prepa ration “Lizoformin 3000” at 3% concentration with an 
exposure of  7 min for sterilization of stone cultures.

Keywords: Prunus avium L.; Prunus cerasus L.; in vitro 
culture; selection of explants; sterilization; nutrient medium; 
growth regulators.
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Introduction 
Various forms of amphidiploid wheat are 

used for creating their new varieties and lines 
with maximum manifestation of economically 
valuable traits. Such signs include the total 
mass of 1000 grains, the height of the plants, 
its lodging resistance, high protein content in 
a grain, resistance to diseases and pest dama-
ge, and so forth. Now in the world there is a 
depletion of the gene pool of amphidiploid 
wheat. It is associated with the use of many 
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Expression of gus and gfp genes in amphidiploid spelt 
wheat (Triticum spelta L.) after Agrobacterium-mediated 
transformation
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Purpose. To study the expression of gus and gfp genes in callus explants of amphidiploid spelt wheat (Triticum spelta L.) after 
Agrobacterium-mediated genetic transformation. Methods. Winter spelt wheat of ‘Europa’ variety was chosen for transfor-
mation. Calli obtained from mature embryos were used as explants. Callus pre-cultivation was carried out on MS nutrient 
medium (Murashige–Skoog) supplemented with 2 mg/L 2.4-D (2.4-Dichlorophenoxyacetic acid) and 10 mg/L silver nitrate. 
For genetic transformation, Agrobacterium tumefaciens Conn., strain GV3101 and a genetic construct with reporter genes 
beta-glucuronidase (GUS) and green fluorescent protein (GFP) were used. Calli were transformed by inoculation with agro-
bacteria and vacuum infiltration. Then they were co-cultured on MS medium with 2 mg/L 2.4-D and 10 mg/L AgNO3, but 
without antibiotics. The expression of the gus gene was checked by histochemical and the gfp gene by visual analysis (fluo-
rescence of the GFP protein in UV light). Gfp and gus gene expression levels were evaluated using ImajeJ software. The inte-
gration of the gfp and gus genes into the spelt genome was verified by PCR. Results. Genetic transformation of spelt callus 
explants by inoculation in a nutrient medium with agrobacteria and vacuum infiltration occurred at different frequencies. 
The level of expression of the gus gene during vacuum infiltration was 4.66 ± 0.74%, with inoculation – 4.00 ± 0.91%; and 
the gfp gene with vacuum infiltration – 3.66 ± 0.74%, with inoculation – 4.66 ± 1.39%. The level of expression of the gfp 
gene was higher when using inoculation with agrobacteria, and the gus gene was higher during vacuum infiltration. Using 
PCR analysis, the integration of the gfp and gus genes into the callus of spelt genome was confirmed. The length of the PCR 
product with primers for the gus gene was 240 bp, and 717 bp for the gfp gene. Conclusions. The use of vacuum infiltration 
and inoculation methods for spelt genetic transformation gave different results. The frequency of genetic transformation 
ranged from 3.66 to 4.66%. Agrobacterium-mediated genetic transformation of amphidiploid spelt wheat allows us to study 
the expression of gus and gfp reporter genes using callus explants derived from mature embryos.

Keywods: Triticum spelta L.; spelt; callusogenesis; gus gene; gfp gene; genetic transformation.

genotypes resemble each other in the work. In 
addition, virtually every decade new strains 
of pathogens of plant infectious diseases ap-
pear and climatic conditions change.

Traditional breeding does not always have 
time to satisfy the needs of society, and some-
times it is simply impossible. Therefore, it is 
advisable to resort to other methods of obtai-
ning new forms of amphidiploid wheat. Such 
new methods include the genetic transforma-
tion of plants, which can be either direct or 
indirect. Direct genetic transformation occurs 
during the biolistic transformation when plas-
mid DNA is delivered into plant explants by 
high velocity gold or tungsten particles [1]. 
Indirect transformation occurs with the par-
ticipation of the corresponding strain of agro-
bacteria and is a fairly common method [2]. 
Agrobacterium-mediated transformation can 
occur by inoculating explants with agrobacte-
ria in a liquid nutrient medium for a certain 
time, during which agrobacteria gradually 
penetrate explant tissues [2–4] or by vacuum 
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infiltration – when under special conditions 
pressure difference is created between the 
closed chamber and the environment, allowing 
agrobacteria to penetrate into tissues [5, 6].

An important step in the study is the selec-
tion of the working strain of Agrobacterium 
tumefaciens Conn. From literary sources it is 
known that for genetic transformation strains 
EHA105 [7], AGL-1 [2, 8–10], GV3101 [11], 
LBA4404 [2] and others are used. Usually, an 
overnight culture of agrobacteria grown in a 
liquid nutrient medium LB (Luria–Bertani) at 
a temperature of 28 °C is used [10, 12]. The 
explants for genetic transformation of am-
phidiploid wheat can be both mature [10, 13] 
and immature embryos [8, 14]. Before trans-
formation, explants are recultivated on a nu-
trient medium MS with auxin. For soft wheat, 
2.4-D is better suited at a concentration of 
2–4 mg/L [2, 13, 15]. Usually, precultivation 
takes place in the darkness and can last seve-
ral days [2, 16]. It depends on the character-
istics of the selected wheat genotype and on 
the cultivation conditions (temperature, rela-
tive humidity, composition of the nutrient 
medium, etc.).

Genetic transformation of callus explants is 
usually carried out by immersing them in a 
suspension of the corresponding strain of 
agrobacteria in a liquid nutrient medium. For 
operation, the agrobacterial suspension should 
be of a certain concentration; its OD

600
 de-

pends on the selected working strain, the com-
position of the culture medium and can vary 
from 0.4 to 3 [2, 14, 17, 18].

During inoculation, agrobacteria together 
with explants are introduced into the liquid 
inoculation medium, whose composition can 
correspond to or close to the MS medium [18, 
19] and contain growth regulators [17]. We 
know that in order to improve the positive 
chemotaxis of agrobacteria, phenolic com-
pounds, in particular acetosyringone at a con-
centration of 200–400 mmol, can be added to 
their suspension [14, 20]. Inoculation can last 
from 15 minutes to several hours, depending 
on the type of explant. For freshly isolated 
immature embryos of amphidiploid wheat, it 
can last up to 3 hours at a temperature of 
23–25 °C, but for recultivated immature em-
bryos – up to 1 hour, and for embryogenic 
callus – up to several hours [2].

After inoculation in a nutrient medium with 
agrobacteria, plant explants are transferred 
to a medium without antibiotics and silver nit-
rate in darkness for several days for co-culti-
vation. Then they are washed from agrobacte-
ria in an antibiotic solution, for example, cef-

triaxone or timentin [2, 16], and the washed 
callus explants are transferred to a nutrient 
medium containing a selective agent for re-
generation. Most often, selective substances 
can be herbicides – phosphinotricin [2, 17] or 
glyphosate [21]. The choice of selective agent 
depends on the transferred resistance gene, 
which is integrated into the plant genome dur-
ing transformation. Thus, phosphinotricin is 
used for bar gene (phosphinotricin N-acetyl-
transferase) [22], and glyphosate for epsps 
gene (5-enolpyruvylshikimate-3-phosphate synt-
hase) [21]. For the selection of transformants, 
in addition to selective genes, reporter genes 
are also used, for example, the gfp gene. The 
product of its expression exhibits green fluores-
cence upon ultraviolet irradiation (UV) [23, 24]. 
Another marker reporter gene is the gus gene. 
The product of its expression during histo-
chemical reaction of interaction with X-Gluc 
(5-bromo-4-chloro-1H-indol-3-yl β-D-gluco pyra-
no siduronic acid) stains transformant tissues 
in blue color [4].

The pH of the inoculation medium, concen-
tration of acetosyringone and temperature are 
important for further plant regeneration. It 
was shown that at pH 5.8 and 200 µm of ace-
tosyringone in a medium at a temperature of 
22 °C, the regeneration frequency of trans-
formed wheat explants was about 10.5%, but 
at pH 5.0, 200 µm of acetosyringone and a 
temperature of 22 °C, the frequency reached 
22.3%. At a concentration of 400 µm of ace-
tosyringone, pH 5.0 and a temperature of             
19 °C, the regeneration frequency increased 
to 30.3% [20].

Spelt (T. spelta L.) is a rare species of am-
phidiploid wheat. Unlike common wheat, there 
is no information about its genetic transfor-
mation in order to obtain new transgenic lines. 
The novelty of our work was the presentation 
of data on the genetic transformation of cal-
lus explants of spelt obtained from mature 
embryos.

The purpose of the study was to reveal the 
expression of gus and gfp genes in callus ex-
plants of spelt amphidiploid wheat (T. spelta L.) 
after Agrobacterium-mediated genetic trans-
formation.

Materials and methods 
We used seeds of winter amphidiploid spelt 

wheat (T. spelta) of ‘Europa’ variety (2n = 42), 
which was provided by Ukrainian Scientific 
Institute of Plant Breeding (VNIS). It was pre-
cisely this spelt genotype that was chosen for 
the genetic transformation, because variety 
‘Europa’ best demonstrates itself in an in vitro 
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culture as previous studies have shown [25]. 
Mature embryos were used as explants for in-
troduction into in vitro culture. Seeds were 
sterilized in 96% ethanol for 5 min, then in a 
5% solution of sodium hypochlorite for 10 
min and washed three times with sterile dis-
tilled water.

Callus induction was performed on standard 
MS medium [19] with a 3% maltose content 
(Duchefa Biochemie, Netherlands) supple-
mented with 2.5 mg/L 2,4-D (Duchefa Bioche-
mie, Netherlands), 10 mg/L of silver nitrate 
and 300 mg/L of ceftriaxone (Arterium, 
Ukraine), which was added to the medium in 
such a concentration to prevent bacterial con-
tamination. Explants were cultured in the 
darkness at a temperature of 24 °C for 14 days.

An overnight culture of Agrobacterium tu-
mefaciens Conn., strain GV3101, was used for 
the genetic transformation of callus explants. 
Agrobacteria were grown in liquid nutrient 
medium LB [12] with the addition of antibio-
tics (50 mg/L rifampicin (“Borschagovsky 
CPP”, Ukraine), 100 mg/L kanamycin (“Arte-
rium”, Ukraine) and 25 mg/L gentamicin (“Ar-

terium”, Ukraine) at a temperature of 28 °C. 
The final optical density of agrobacteria was 
brought to OD

600
 = 0.8.

For the genetic transformation of callus ex-
plants, the pSPN2401 genetic construct was 
used, which contained two reporter genes: the 
gfp gene isolated from Aequorea victoria Mar-
bach & Shearer, under the control of the pro-
moter of the lhb gene encoding chlorophyll 
a–b binding proteins (LHCB) isolated from 
thale cress [Arabidopsis thaliana (L.) Heynh.], 
and the gus gene under the control of the pro-
moter of the rbc gene encoding the small sub-
unit of ribulose bisphosphate carboxylase (Ru-
BisCo), also isolated from A. thaliana (L.) 
Heynh. Both genes were controlled by the 35S 
cauliflower mosaic virus terminator (CaMV) 
along with a polyadenylation signal and a 
3’-untranslated sequence. In addition, both 
transcriptional units contained a 5’-untrans-
lated sequence Ω (UTR) from the tobacco mo-
saic virus (TMV) (Fig. 1). The gfp gene en-
codes the green fluorescent protein (GFP), 
and the product of the gus gene activity is 
β-glucuronidase enzyme.

Fig. 1. Structural elements of the T-DNA vector pSPN2401 
for the genetic transformation of spelt callus explants

LB RB

GUSGUSGFPGFPΩΩ ΩΩ35S35S 35S35SLHB-pLHB-p Rbc-pRbc-p

The genetic transformation of callus spelt 
explants was performed by inoculation with 
agrobacterium suspension and vacuum infil-
tration. The results for both types of transfor-
mation were compared among themselves. In 
the first case, a nutrient medium similar to 
callusogeneses was used for inoculation with 
the addition of 40 mg/L acetosyringone. Cal-
lus explants were cultured with agrobacteri-
um suspension in the darkness at 24 °C for 2 
hours. Co-cultivation was performed in MS 
nutrient medium for callusogeneses, but with-
out antibiotics and silver nitrate, in the dark-
ness for 3 days. Then calli were transferred to 
the medium with an antibiotic and cultured in 
the darkness for another 5 days.

In the case of vacuum infiltration, callus 
explants were introduced into a liquid nutri-
ent medium with agrobacteria, similar in com-
position to the inoculation medium. To do this, 
we used a glass desiccator with polished edges 
(2 L volume) with a hose attached to a pump 
that pumped air out of it creating vacuum 
conditions. Inside the desiccator cups with a 
liquid nutrient medium with callus explants 
and agrobacterium suspension were placed. 

The desiccator was tightly closed and air was 
pumped out of it. Infiltration was performed 
in two stages, each lasting 10 minutes at 0.6 
atmospheres. The co-cultivation conditions 
were similar to precultivation.

To eliminate agrobacteria, callus explants 
were washed with a solution of antibiotic cef-
triaxone at a concentration of 300 mg/L.

The frequency of genetic transformation of 
spelt callus explants was determined after 5 
days. To identify gfp gene expression prod-
uct, the transformed callus was irradiated 
with ultraviolet light and green calli, in 
which the expression of the gfp gene was ob-
served, were counted. To analyze the level of 
gus gene expression in callus explants, a his-
tochemical analysis of β-glucuronidase gene 
expression was performed according to the 
Jefferson method (1987) [26] in 100 mM 
phosphate buffer pH 7.0 containing 1 mM 
X-Gluc. On the 6th day after the transforma-
tion, callus fragments were incubated for 24 
hours in a 1 mM X-Gluc solution at a tem-
perature of 37 °C, followed by washing in a 
70% ethanol solution also at 37 °C for up to 
48 hours.
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The expression level of gus and gfp genes was 
estimated. It manifested itself as a blue color 
or a bright green glow in ultraviolet light, re-
spectively, using the ImajeJ program [27]. The 
transformed callus explants were photographed, 
the images were processed in the ImajeJ re-
source, as a result gene expression sites in the 
tissues obtained a gray color of various intensi-
ties. After measuring the gray color intensity, 
an appropriate graph was obtained. The level 
of gray color intensity corresponded to the 
level of gus and gfp genes expression. The high-
er the gray intensity was in the image, the 
higher the expression level of the gus and gfp 
genes was in the cells (Fig. 2).

30 days after the genetic transformation, 
the total plant DNA was isolated from the 
samples of transformed calli with expression 

of the gfp and gus genes by the CTAB method 
(cetyltrimethylammonium bromide) [28]. The 
concentration of extracted DNA was deter-
mined by spectrophotometric method (mQ H

2
O 

was taken as a negative control). PCR reaction 
was performed with primers specific for the 
gus and gfp genes. So, for the gus gene, the 
following primer sequence was used: GUS-F – 
ATGGGTCAGTCCCTTATGTTA, GUS-R – 
ATAAAGACTTCGCGCTGAT; and for the gfp 
gene it was GFP-F GTGAGCAAGGGCGAGGA, 
GFP-R – TTACTTGTACAGCTCGTCCAT. 
Primer sequences were selected using the 
NCBI BLAST online resource (blast.ncbi.nlm.
nih.gov).

PCR amplification products were separated 
on a 1% agarose gel. As a molecular length 
marker, 3 Kb DNA Ladder M25 (“Sib Enzyme”, 

Fig. 2. Assessment of gfp gene expression level in callus spelt explants with high (À–C) and low (D–F) expression 
levels (ImajeJ program): 

À) and D) – «RGB» and «HSB» image of callus explants, with high (A) and low (D) level of expression of the gfp gene (the 
red line indicates the area for measuring the intensity level, the red dotted line indicates callus for better orientation); B) 
and E) are the graphs of the level of gray color intensity corresponding to green glow at gfp gene expression; C) and F) – 

3-D models of the ratio of various shades of gray color for callus with high and low level of expression, respectively
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Fig. 3. Detection of gfp and gus gene expression in spelt callus explants: 
A) gfp gene expression in 20-day spelt calli on the 6th day after genetic transformation (1 – inoculation with agrobacteria, 

2 – vacuum infiltration); B) and C) gus gene expression in 20-day (B) and 30-day (C) calli on the 7th day after genetic 
transformation (“K-” – negative control, untransformed calli, 1 – vacuum infiltration; 2 – inoculation with agrobacteria)

Fig. 4. The electrophoregram of amplification products 
of total plant DNA of spelt transformants (gfp gene-

specific primers): 
1) DNA of transformant after inoculation with agrobacteria, 

2) DNA of transformant after vacuum infiltration, 
“K-” – negative control (H

2
O), ‘Ê+’  – positive control 

(genetic construct pSPN2401)
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RF) was used. For PCR, a reaction mixture 
with a total volume of 20 ml was taken, which 
contained 10X PCR buffer (100 mM Tris-HCl, 
pH 8.8, 500 mM KCl, 1% Triton X-100);               
1.5 mmol MgCl

2
 (“Thermo Fisher Scientific”, 

USA); 0.2 mmol of each dNTP (“Thermo Fish-
er Scientific”, USA); a pair of appropriate 
primers, each at a concentration of 12.59 pmol; 
Taq polymerase at a concentration of 1 U (“Sib 
Enzyme”, RF). The concentration of plant 
DNA in the PCR mixture was 100 n g. Plasmid 
DNA was used as a positive control, and H

2
O 

for a negative control.
Since we worked with two reporter genes 

and according to two transformation tech-
niques, 4 groups of experiments were identi-
fied – gus: infiltration, gus: inoculation, gfp: 
infiltration and gfp: inoculation. Each group 

consisted of 5 replicates of 60 callus explants 
each. The total amount of explants in the 
group was 300 pieces.

The frequency of genetic transformation 
was determined by the formula, which was 
taken and adapted from Gouranga et al. [29]: 
(T/E) × 100, where T is the number of calli 
where the product of the expression of corre-
sponding genes was detected, E is the total 
number of callus explants used for genetic 
transformation.

Results and discussion
After the genetic transformation of spelt 

callus explants by inoculation with agrobacte-
ria, after 8 days, the expression of the gus and 
gfp genes was observed, which can be both 
transient and stable. According to visual ob-

servations, the expression of the gfp gene in 
the cells of callus explants was detected on the 
fifth day after their transformation. Under ul-
traviolet light, the calli with observed gene ex-
pression glowed bright green color (Fig. 3A).

The luminescence could be either pointed, 
whe re expression was observed only in sepa-
rate callus cells, or complete – the entire ex-
plants glowed. The frequency of genetic trans-
formation for the gfp gene in the case of in-
oculation with agrobacteria was 4.66 ± 1.39% 
(Table 1).

In the case of bombarding of immature em-
bryos of ‘AvocetYr10’ soft wheat variety with 
gold particles containing a genetic construct 
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with the gfp reporter gene, Kronbak et al. [30] 
visually noted the transient expression of the 
gfp gene in soft wheat endosperm. For com-
parison, it is known that the frequency of stab-
le genetic transformation using constructs 
containing selective genes for the selection of 
transgenic wheat lines on the corresponding 
selective media of 14-day embryogenic calli of 
amphidiploid spring wheat by inoculation 
with agrobacteria it was 1.2–3.9%, and some-
times it reached 5.9% [2]. As noted by Dale et 
al. [5], if vacuum infiltration is performed 
with 6 approaches with a total duration of 1 
hour, the frequency of genetic transformation 
may be about 8%.

In our experiments during vacuum infiltra-
tion, the frequency of genetic transformation, 
based on the results on the gfp gene, was 
slightly lower than during inoculation, i.e. 
3.66 ± 0.74%. At the same time, the fluores-
cence intensity of the GFP protein in callus 
explants was also less than in the previous 
variant. In particular, to assess the level of 
gfp gene expression after inoculation with 
agrobacteria, the level of gray color intensity 
was in the range of 210–255, and the value of 
100–250 prevailed for vacuum infiltration. 
An example of assessing the level of gfp gene 
expression in callus explants of spelt with 
high and low expression levels is presented in 
Fig. 2.

Further PCR analysis with primers specific 
to the gfp gene was performed. It showed the 
integration of the gfp gene into the genome of 

callus explants from mature spelt embryos 
both in the case of their genetic transforma-
tion by inoculation and vacuum infiltration 
(Fig. 4). According to the results of the analy-
sis, a PCR product of about 717 bp was de-
tected, which corresponded to the expected 
size of the gfp gene [23]

Thus, the expression of the gus gene in callus 
explants using inoculation with agrobacteria was 
4.00 ± 0.91%. But in the case of vacuum in-
filtration, it was slightly higher – 4.66 ± 0.74%
(Table 1). As noted by Dattgonde et al. [6], in 
the case of vacuum infiltration of mature em-
bryos of common oat (Avena sativa L.), the 
gus gene genetic transformation frequency ac-
cording to the results of histochemical analy-
sis was 11–21%.

For comparison, it is known that genetic 
transformation by inoculation of immature em-
bryos of amphidiploid wheat of the ‘Bobwhite’ 
variety with agrobacteria containing a genetic 
construct with the gus gene gives up to 76% of 
transient expression [18]. This occurs in the 
presence of acetosyringone at a concentration 
of 40 mg/L. If the transformation is performed 
without acetosyringone, the number of ex-
plants with gus gene expression will be at the 
level of 52% as Wu et al. [18] note.

The expression of the gus gene in callus ex-
plant tissues during histochemical analysis of 
β-glucuronidase expression was detected at 
different levels of intensity (after reaction 
with X-Gluc callus tissues obtained a blue 
color of different intensity) (Fig. 3B, 3C). It 

Table 1
Frequency of genetic transformation of callus explants of wheat variety ‘Europa’

Reporter gene / variant 
of genetic transformation Repeat Number of callus 

explants (pcs.)
Number of calli with reporter 

gene expression (pcs.)
Transformation 
frequency (%)

Average frequency of 
transformation (%), X ± S

gus / infiltration

1 60 3 5.00

4.66 ± 0.74
2 60 2 3.33
3 60 3 5.00
4 60 3 5.00
5 60 3 5.00

gus / inoculations

1 60 2 3.33

4.00 ± 0.91
2 60 3 5.00
3 60 3 5.00
4 60 2 3.33
5 60 2 3.33

gfp / infiltration

1 60 2 3.33

3.66 ± 0.74
2 60 2 3.33
3 60 3 5.00
4 60 2 3.33
5 60 2 3.33

gfp / inoculations

1 60 2 3.33

4.66 ± 1.39
2 60 3 5.00
3 60 4 6.66
4 60 2 3.33
5 60 3 5.00

Note. Õ – average value, S – sampling mean error.
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could cover either all callus cells, or could be 
observed only in separate cells. An example of 
estimating the level of gus gene expression in 
high- and low-expression spelt callus explants 
is presented in Figures 5.

The level of gray color intensity for the two 
variants of genetic transformation was slight-
ly different. When using vacuum infiltration, 
the intensity was higher and varied in the 
range of 0–250 values (mainly staying in the 
range of 160–250). But during inoculation, 
the level of gray color intensity rarely exceed-
ed the value of 160 and mostly kept within 
values from 130 to 160.

Further PCR analysis with primers specific 
to the gus gene was performed. It showed the 
integration of the gus gene into the genome of 
callus explants from mature spelt embryos 
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Fig. 5. Assessment of the gus gene expression level in callus spelt explants with high (À–C) and low (D–F) 
expression levels (ImajeJ program): À) and D) – «RGB» and «HSB» image of callus explants, with high (A) and low (D) 
level of the gus gene expression (the red line indicates the area for measuring the level of intensity); B) and E) – graphs 
of the intensity level of gray color, corresponding to the blue color in the gus gene expressing; C) and F) – 3-D models of 

the ratio of various shades of gray color for callus with a high and low level of expression, respectively

both in the case of their genetic transforma-
tion by inoculation and vacuum infiltration 
(Fig. 6). PCR analysis with primers specific to 
the gus gene revealed an amplicon of about 
240 bp, which corresponds to the expected 
size of the gus gene and was also about              
240 bp [31].

Thus, for the first time the expression of 
the gus and gfp genes in callus explants of 
spelt (T. spelta L.) after genetic transforma-
tion by vacuum infiltration and inoculation 
with agrobacteria is shown. The average fre-
quency of genetic transformation using both 
techniques was slightly different. So, for the 
gus reporter gene, vacuum infiltration was 
more effective than inoculation (4.66% and 
4.00%, respectively). And for the gfp gene, a 
higher frequency of genetic transformation 
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was during inoculation than vacuum infiltra-
tion (4.66% and 3.66%, respectively). In our 
experiments, the expression of the gus and 
gfp reporter genes could be both temporary 
(transient) and stable.

Conclusions
The expression of the gus and gfp genes in 

callus explants of spelt (T. spelta L.) after ge-
netic transformation by vacuum infiltration 
and inoculation with agrobacteria was shown 
for the first time. The use of vacuum infiltra-
tion and inoculation methods for the genetic 
transformation of spelt gave different results. 
In general, the frequency of genetic transfor-
mation of callus explants from mature embry-
os of ‘Europa’ variety spelt by the gfp gene in 
the case of inoculation was 4.66 ± 1.39%. 
And for vacuum infiltration it was at the lev-
el of 3.66 ± 0.74%. The frequency of genetic 
transformation of the gus gene during vacu-
um infiltration was about 4.66 ± 0.74%, and by 
inoculation with agrobacteria – 4.00 ± 0.91%. 
PCR analysis showed the presence of two re-
porter genes gus and gfp in the callus of spelt 
(the length of the PCR product with primers 
for the gus gene was 240 bp, and for the gfp 
gene – 717 bp). Agrobacterium-mediated ge-
netic transformation of amphidiploid spelt 
wheat (T. spelta L.) allows studying the ex-
pression of the gus and gfp reporter genes us-
ing callus explants derived from mature em-
bryos.
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Ìåòà. Äîñë³äèòè åêñïðåñ³þ ãåí³â gus òà gfp â êà-
ëþñíèõ åêñïëàíòàõ àìô³äèïëî¿äíî¿ ïøåíèö³ ñïåëüòè 
(Triticum spelta L.) ï³ñëÿ Agrobacterium-îïîñåðåäêîâàíî¿ 
ãåíåòè÷íî¿ òðàíñôîðìàö³¿. Ìåòîäè. Äëÿ òðàíñôîðìàö³¿ 
áóëî îáðàíî ñîðò ïøåíèö³ ñïåëüòè îçèìî¿ ‘ªâðîïà’. ßê 
åêñïëàíòè âèêîðèñòîâóâàëè êàëþñè, îòðèìàí³ ç³ çð³ëèõ 
çàðîäê³â. Ïðåêóëüòèâàö³þ êàëþñ³â çä³éñíþâàëè íà æè-
âèëüíîìó ñåðåäîâèù³ ÌÑ (Ìóðàñ³ãå–Ñêóãà), äîïîâíåíî-
ìó 2 ìã/ë 2,4-Ä (2,4-äèõëîðôåíîêñèîöòîâà êèñëîòà) òà 
10 ìã/ë í³òðàòîì ñð³áëà. Äëÿ ãåíåòè÷íî¿ òðàíñôîðìàö³¿ 
âèêîðèñòîâóâàëè Agrobacterium tumefaciens Conn., øòàì 
GV3101, òà ãåíåòè÷íó êîíñòðóêö³þ ç ðåïîðòåðíèìè ãåíà-
ìè gus (ãåí áåòà-ãëþêóðîí³äàçè (β-glucuronidase)) òà gfp 
(ãåí çåëåíîãî ôëþîðåñöåíòíîãî á³ëêà (Green Fluorescent 
Protein, GFP)). Êàëþñè òðàíñôîðìóâàëè øëÿõîì ³íîêóëÿö³¿ 
ç àãðîáàêòåð³ÿìè òà âàêóóìíîþ ³íô³ëüòðàö³ºþ. Äàë³ 
¿õ êî-êóëüòèâóâàëè íà ñåðåäîâèù³ ÌÑ ³ç 2 ìã/ë 2,4-Ä 
òà 10 ìã/ë AgNO

3
, àëå áåç àíòèá³îòèê³â. Åêñïðåñ³þ ãåíà 

gus ïåðåâ³ðÿëè ç à äîïîìîãîþ ã³ñòîõ³ì³÷íîãî, à ãåíà gfp –
â³çóàëüíîãî àíàë³çó (ôëóîðåñöåíö³ÿ á³ëêà GFP â ÓÔ 
ñâ³òë³). Ð³âí³ åêñïðåñ³¿ ãåí³â gfp òà gus îö³íþâàëè çà äî-
ïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ ImajeJ. ²íòåãðàö³þ 
ãåí³â gfp òà gus â ãåíîì ñïåëüòè ïåðåâ³ðÿëè ìåòîäîì ÏËÐ. 

Ðåçóëüòàòè. Ãåíåòè÷íà òðàíñôîðìàö³ÿ êàëþñíèõ åêñïëàí-
ò³â ñïåëüòè øëÿõîì ¿õíüî¿ ³íîêóëÿö³¿ â æèâèëüíîìó 
ñåðåäîâèù³ ç àãðîáàêòåð³ÿìè òà âàêóóìíîþ ³íô³ëüòðàö³ºþ 
â³äáóâàëàñü ç ð³çíîþ ÷àñòîòîþ. Ð³âåíü åêñïðåñ³¿ ãåíà 
gus çà âàêóóìíî¿ ³íô³ëüòðàö³¿ ñòàíîâèâ 4,66 ± 0,74%, 
çà ³íîêóëÿö³¿ – 4,00 ± 0,91%; à ãåíà gfp çà âàêóóìíî¿ 
³íô³ëüòðàö³¿ – 3,66 ± 0,74%, çà ³íîêóëÿö³¿ – 4,66 ± 1,39%. 
Ð³âåíü åêñïðåñ³¿ ãåíà gfp áóâ âèùèì ó ðàç³ âèêîðèñòàí-
íÿ ³íîêóëÿö³¿ ç àãðîáàêòåð³ÿìè, à ãåíà gus – ïðè âà êó-
óìí³é ³íô³ëüòðàö³¿. Çà äîïîìîãîþ ÏËÐ-àíàë³çó áóëî ï³ä-
òâåðäæåíî ³íòåãðàö³þ ãåí³â gfp òà gus â ãåíîì êàëþñ³â 
ñïåëüòè. Äîâæèíà ÏËÐ ïðîäóêòó ³ç ïðàéìåðàìè äî ãåíà gus
ñòàíîâèëà 240 ï. í., à äî ãåíà gfp – 717 ï. í. Âèñíîâêè.
Âèêîðèñòàííÿ ìåòîä³â âàêóóìíî¿ ³íô³ëüòðàö³¿ òà 
³íîêóëÿö³¿ äëÿ ãåíåòè÷íî¿ òðàíñôîðìàö³¿ ñïåëüòè äàëè 
ð³çí³ ðåçóëüòàòè. ×àñòîòà ãåíåòè÷íî¿ òðàíñôîðìàö³¿ êîëè-
âàëàñü â³ä 3,66 äî 4,66%. Agrobacterium-îïîñåðåäêîâàíà 
ãåíåòè÷íà òðàíñôîðìàö³ÿ àìô³äèïëî¿äíî¿ ïøåíèö³ ñïåëü-
òè äîçâîëÿº äîñë³äèòè åêñïðåñ³þ ðåïîðòåðíèõ ãåí³â gus 
òà gfp çà âèêîðèñòàííÿ êàëþñíèõ åêñïëàíò³â, îòðèìàíèõ 
³ç çð³ëèõ çàðîäê³â.

Êëþ÷îâ³ ñëîâà: Triticum spelta L.; ñïåëüòà; êàëþñîãå-
íåç; ãåí gus; ãåí gfp; ãåíåòè÷íà òðàíñôîðìàö³ÿ.
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Öåëü. Èññëåäîâàòü ýêñïðåññèþ ãåíîâ gus è gfp â êàë-
ëþñíûõ ýêñïëàíòàõ àìôèäèïëîèäíîé ïøåíèöû ñïåëüòû 
(Triticum spelta L.) ïîñëå Agrobacterium-îïîñðåäîâàííîé 
ãåíåòè÷åñêîé òðàíñôîðìàöèè. Ìåòîäû. Äëÿ òðàíñôîðìà-
öèè áûë âûáðàí ñîðò ïøåíèöû ñïåëüòû îçèìîé ‘Åâðîïà’. Â 
êà÷åñòâå ýêñïëàíòîâ èñïîëüçîâàëè êàëëþñû, ïîëó÷åííûå 
èç çðåëûõ çàðîäûøåé. Äëÿ ïðåêóëüòèâàöèè êàëëþñîâ èñ-
ïîëüçîâàëè ïèòàòåëüíóþ ñðåäó ÌÑ (Ìóðàñèãå–Ñêóãà), äî-
ïîëíåííóþ 2 ìã/ë 2,4-Ä (2,4-äèõëîðôåíîêñèóêñóñíàÿ 
êèñëîòà) è 10 ìã/ë íèòðàòîì ñåðåáðà. Äëÿ ãåíåòè÷åñêîé 
òðàíñôîðìàöèè èñïîëüçîâàëè Agrobacterium tumefaciens 
Conn., øòàìì GV3101, è ãåíåòè÷åñêóþ êîíñòðóêöèþ, ñîäåð-
æàùóþ ðåïîðòåðíûå ãåíû gus (ãåí áåòà-ãëþêóðîíèäàçû) è 
gfp (ãåí çåëåíîãî ôëþîðåñöåíòíîãî áåëêà GFP). Êàëëþñû 
òðàíñôîðìèðîâàëè ïóòåì èíîêóëÿöèè ñ àãðîáàêòåðèÿìè è 
âàêóóìíîé èíôèëüòðàöèåé. Äàëåå èõ êî-êóëüòèâèðîâàëè 
íà ñðåäå ÌÑ ñ 2 ìã/ë 2,4-Ä è 10 ìã/ë AgNO

3
, íî áåç àíòèáèî-

òèêîâ. Ýêñïðåññèþ ãåíà gus ïðîâåðÿëè ñ ïîìîùüþ ãèñòî-
õèìè÷åñêîãî àíàëèçà, à ãåíà gfp – âèçóàëüíîãî (ôëóîðåñ-
öåíöèÿ áåëêà GFP â UV ñâåòå). Óðîâíè ýêñïðåññèè ãåíîâ 
gfp è gus îöåíèâàëè ñ ïîìîùüþ ïðîãðàììíîãî îáåñïå÷å-
íèÿ ImajeJ. Èíòåãðàöèþ ãåíîâ gfp è gus â ãåíîì ñïåëüòû 
ïðîâåðÿëè ìåòîäîì ÏÖÐ. Ðåçóëüòàòû. Ãåíåòè÷åñêàÿ òðàíñ-

ôîðìàöèÿ êàëëþñíûõ ýêñïëàíòîâ ñïåëüòû ïóò¸ì èõ èíîêó-
ëÿöèè â ïèòàòåëüíîé ñðåäå ñ àãðîáàêòåðèÿìè è âàêóóìíîé 
èíôèëüòðàöèåé ïðîèñõîäèëà ñ ðàçíîé ÷àñòîòîé. Óðîâåíü 
ýêñïðåññèè ãåíà gus ïðè âàêóóìíîé èíôèëüòðàöèè ñîñòà-
âèë 4,66 ± 0,74%, à ïðè èíîêóëÿöèè – 4,00 ± 0,91%, à ãåíà 
gfp ïðè âàêóóìíîé èíôèëüòðàöèè – 3,66 ± 0,74%, à ïðè 
èíîêóëÿöèè – 4,66 ± 1,39%. Óðîâåíü ýêñïðåñèè ãåíà gfp 
áûë âûøå â ñëó÷àå èñïîëüçîâàíèÿ èíîêóëÿöèè ñ àãðîáàê-
òåðèÿìè, à ãåíà gus – ïðè âàêóóìíîé èíôèëüòðàöèè. Ïðè 
ïîìîùè ÏÖÐ àíàëèçà áûëà ïîäòâåðæäåíà èíòåãðàöèÿ ãå-
íîâ gfp è gus â ãåíîì êàëëþñîâ ñïåëüòû. Äëèíà ÏÖÐ ïðî-
äóêòà ñ ïðàéìåðàìè ê ãåíó gus ñîñòàâèëà 240 ï. í., à äëÿ 
ãåíà gfp – 717 ï. í. Âûâîäû. Èñïîëüçîâàíèå ìåòîäîâ âà-
êóóìíîé èíôèëüòðàöèè è èíîêóëÿöèè äëÿ ãåíåòè÷åñêîé 
òðàíñôîðìàöèè ñïåëüòû äàëè ðàçíûå ðåçóëüòàòû. ×àñòîòà 
ãåíåòè÷åñêîé òðàíñôîðìàöèè êîëåáàëàñü îò 3,66 äî 4,66%. 
Agrobacterium-îïîñðåäîâàííàÿ ãåíåòè÷åñêàÿ òðàíñôîð-
ìàöèÿ àìôèäèïëîèäíîé ïøåíèöû ñïåëüòû ïîçâîëÿåò èñ-
ñëåäîâàòü ýêñïðåññèþ ðåïîðòåðíûõ ãåíîâ gus è gfp ïðè 
èñïîëüçîâàíèè êàëëþñíûõ ýêñïëàíòîâ, ïîëó÷åííûõ èç çðå-
ëûõ çàðîäûøåé.

Êëþ÷åâûå ñëîâà: Triticum spelta L.; ñïåëüòà; êàëëþñî-
ãåíåç; ãåí gus; ãåí gfp; ãåíåòè÷åñêàÿ òðàíñôîðìàöèÿ.
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

Ê 90-ëåòèþ ñî äíÿ ðîæäåíèÿ À. À. Ñîçèíîâà

Àëåêñåé Àëåêñååâè÷ Ñîçèíîâ ñîâåòñêèé è 
óêðàèíñêèé ðàñòåíèåâîä, ãåíåòèê è ñåëåêöè-
îíåð ñåëüñêîõîçÿéñòâåííûõ ðàñòåíèé, 
ä-ð ñ.-õ. íàóê, ïðîôåññîð, àêàäåìèê 
ÍÀÍ Óêðàèíû è ÍÀÀÍ Óêðàèíû.

À. À. Ñîçèíîâ ðîäèëñÿ 26 àïðå-
ëÿ 1930 ãîäà â ñåëå Åðæîâî Ðûá-
íèöêîãî ðàéîíà Ìîëäàâñêîé 
ÑÑÐ. Ïîñëå îêîí÷àíèÿ ó÷åáû 
â 1954 ãîäó íà àãðîíîìè÷å-
ñêîì ôàêóëüòåòå Îäåññêîãî 
ñåëüñêîõîçÿéñòâåííîãî èí-
ñòèòóòà ãîäó ïîñòóïèë â 
àñïèðàíòóðó Âñåñîþçíîãî ñå-
ëåêöèîííî-ãåíåòè÷åñêîãî èí-
ñòèòóòà (Îäåññà). Çäåñü íà÷è-
íàëàñü åãî íàó÷íàÿ, à âïîñëåä-
ñòâèè àêòèâíàÿ è ïëîäîòâîðíàÿ 
îðãàíèçàöèîííàÿ äåÿòåëüíîñòü.

Ïîñëå àñïèðàíòóðû Àëåêñåé 
Àëåêñååâè÷ â òå÷åíèå ãîäà ðàáîòàë 
íàó÷íûì ñîòðóäíèêîì îòäåëà ñåëåê-
öèè ïøåíèöû. Â 1959 ãîäó â Îäåññêîì ñåëü-
ñêîõîçÿéñòâåííîì èíñòèòóòå èì áûëà óñïåø-
íî çàùèùåíà êàíäèäàòñêàÿ äèññåðòàöèÿ 
«Ïèâîâàðåííûé ÿ÷ìåíü íà þãå Óêðàèíû». Ñ 
1961 ãîäà À. À. Ñîçèíîâ ñòàíîâèòñÿ çàâåäó-
þùèì ëàáîðàòîðèåé êà÷åñòâà çåðíà Âñåñîþç-
íîãî ñåëåêöèîííî-ãåíåòè÷åñêîãî èíñòèòóòà, 
êîòîðóþ âîçãëàâëÿåò â òå÷åíèå 10 ëåò, ñ 1966 
ãîäà îäíîâðåìåííî, çàìåñòèòåëü äèðåêòîðà 
èíñòèòóòà ïî íàó÷íîé ðàáîòå.

Ïî èíèöèàòèâå À. À. Ñîçèíîâà â èíñòèòó-
òå áûëè ïðåäïðèíÿòû äåéñòâåííûå øàãè ïî 
ïåðåîðèåíòèðîâàíèþ íàó÷íûõ ïðîãðàìì ñ 
ëûñåíêîâñêîãî íàïðàâëåíèÿ íà ðåëüñû êëàñ-
ñè÷åñêîé ãåíåòèêè. Óæå â ïåðâûå 5 ëåò áûëè  
îñíîâàííû íîâûå, ïðèçíàííûå â ìèðå íàó÷-
íûå øêîëû: èçó÷åíèÿ ãåíåòèêè òèïà è ñêî-
ðîñòè ðàçâèòèÿ ïøåíèö (À. Ô. Ñòåëüìàõ è 
äð.), ìîëåêóëÿðíîé ãåíåòèêè ñ/õ ðàñòåíèé – 
ñòðóêòóðà ãåíîìà (Þ. Ì. Ñèâîëàï è äð.), 
êóëüòóðû in vitro êëåòîê è òêàíåé ñåëåêòè-
ðóåìûõ â èíñòèòóòå ðàñòåíèé – áèîòåõíîëî-
ãèÿ (Ñ. Ô. Ëóêüÿíþê è äð.), ãåíåòèêè áèî-
õèìè÷åñêèõ ïðèçíàêîâ çåðíîâûõ êóëüòóð
(À. À. Ñîçèíîâ, Ô. À. Ïîïåðåëÿ, À. È. Ðûáàëêà). 

Óæå áóäó÷è äèðåêòîðîì èíñòèòóòà, â 1970 
ãîäó À. À. Ñîçèíîâ çàùèùàåò â Õàðüêîâñêîì 
ÍÈÈ ðàñòåíèåâîäñòâà, ñåëåêöèè è ãåíåòèêè 
äîêòîðñêóþ äèññåðòàöèþ «Êà÷åñòâî çåðíà 
ïøåíèöû Þãà Óêðàèíû è ï óòè åãî óëó÷øå-
íèÿ» ïî ñïåöèàëüíîñòè – ðàñòåíèåâîäñòâî.

Ñ 1971 ãîäà ïîä ðóêîâîäñòâîì À. À. Ñîçè-
íîâà èíñòèòóò âûñòóïàåò êîîðäèíàòîðîì 

âñåõ ñåëåêöèîííî-ãåíåòè÷åñêèõ ó÷ðåæäåíèé 
îòäåëåíèÿ ðàñòåíèåâîäñòâà è ñåëåêöèè 

ÂÀÑÕÍÈË ïî êîìïëåêñíîé ïðîãðàììå 
òåîðåòè÷åñêèõ îñíîâ ñåëåêöèè, à 

ïîñ ëå ïîäïèñàíèÿ äîãîâîðà ïðà-
âèòåëüñòâàìè ñòðàí ÑÝÂ î íàó÷-
íîì ñîòðóäíè÷åñòâå ïî èçó÷å-
íèþ òåîðåòè÷åñêèõ îñíîâ ñå-
ëåêöèè çåðíîâûõ êîëîñîâûõ 
êóëüòóð, êóðàòîðîì äàííîãî 
íàïðàâëåíèÿ. 

Â ýòî âðåìÿ äîêòîðñêèå 
äèññåðòàöèè óñïåøíî çà-
ùèòèëè Þ. Ê. Êîáåëåâ, 
Ñ. Ô. Ëûôåíêî, À. Ô. Ñòåëü-
ìàõ, Ã. Ê. Äðåìëþê, Í. Ì. Òå-

ðåùåíêî, Â. Ä. Íàâîëîöêèé, 
Â. Â. Áóðëîâ, À. À. Ëèí÷åâ-

ñêèé, Â. È. Ñè÷êàð, à ÷åðåç íå-
ñêîëüêî ëåò – À. À. Áåëîóñîâ, 

Í. À. Êèíäðóê è Â. Ê. Ñèìîíåíêî. 
Êîãîðòó áûâøèõ àêñàêàëîâ-àêàäåìè-

êîâ (Ô. Ã. Êèðè÷åíêî, Ä. À. Äîëãóøèí, 
Ï. Ô. Ãàðêàâèé, À. Ñ. Ìóñèéêî) ïîïîëíÿþò èç 
÷èñëà ñîòðóäíèêîâ èíñòèòóòà íîâûå àêàäåìè-
êè À. À. Ñîçèíîâ, Ë. Ê. Ñå÷íÿê, Ñ. Ô. Ëû-
ôåíêî, À. Ô. Ñòåëüìàõ, Þ. Ì. Ñèâîëàï, À. À. 
Ëèí÷åâñêèé, Í. À. Ëèòâèíåíêî, ÷ëåíû-êîððå-
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Îñíîâíûå âåõè äåÿòåëüíîñòè À. À. Ñîçè-
íîâà ïîñëå îòúåçäà èç Îäåññû â 1978 ãîäó: 
ïåðâûé âèöå-ïðåçèäåíò ÂÀÑÕÍÈË (1978–
1982, Ìîñêâà) è çàâåäóþùèé ëàáîðàòîðèåé 
áèîõèìè÷åñêîé ãåíåòèêè Èíñòèòóòà îáùåé 
ãåíåòèêè ÀÍ ÑÑÑÐ (1978–1981); äèðåêòîð 
Èíñòèòóòà îáùåé ãåíåòèêè ÀÍ ÑÑÑÐ (1981–
1987); ïðåäñåäàòåëü Ïðåçèäèóìà Þæíîãî îò-
äåëåíèÿ ÂÀÑÕÍÈË è çàìåñòèòåëü ïðåäñåäà-
òåëÿ Ãîñàãðîïðîìà ÓÑÑÐ (1987–1990, Êèåâ);  
îñíîâàòåëü è ïåðâûé ïðåçèäåíò ÓÀÀÍ (íûíå 
ÍÀÀÍ Óêðàèíû, 1990–1996); ÷ëåí Ïðåçèäèó-
ìà ÍÀÍ Óêðàèíû (ñ 1987, â ïîñëåäíèå ãîäû – 
ñîâåòíèê Ïðåçèäèóìà ÍÀÍ Óêðàèíû); îñíî-
âàòåëü è çàâåäóþùèé êàôåäðîé àãðîýêîëî-
ãèè è áèîòåõíîëîãèè Íàöèîíàëüíîãî àãðàð-
íîãî óíèâåðñèòåòà (ñ 1994, íûíå ÍÓÁèÏ); 
çàâåäóþùèé ëàáîðàòîðèåé Èíñòèòóòà êëå-
òî÷íîé áèîëîãèè è ãåíåòè÷åñêîé èíæåíåðèè 
(ñ 2002, íûíå ÃÓ «Èíñòèòóò ïèùåâîé áèî-
òåõíîëîãèè è ãåíîìèêè ÍÀÍ»).

Óøåë èç æèçíè À. À. Ñîçèíîâ 4 àâãóñòà 
2018 ãîäà â Êèåâå.

À. Ô. Ñòåëüìàõ, Â. È. Ôàéò
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ËÀÁÎÐÀÒÎÐ²ß ÀÐÁ²ÒÐÀÆÍÈÕ ÄÎÑË²ÄÆÅÍÜ 
ÒÀ ÍÎÂÈÕ ÌÅÒÎÄ²Â ÅÊÑÏÅÐÒÈÇÈ ÑÎÐÒ²Â ÐÎÑËÈÍ 
ÍÀÄÀª ÏÎÑËÓÃÈ Ç ÂÈÇÍÀ×ÅÍÍß:  
• ñõîæîñò³, åíåðã³¿ ïðîðîñòàííÿ íàñ³ííÿ  
• ñîðòîâî¿ ÷èñòîòè çà åëåêòðîôîðåòè÷íèìè ñïåêòðàìè     

çàïàñíèõ á³ëê³â:
– ñîðòîâà ÷èñòîòà ïøåíèö³ ìåòîäîì åëåêòðîôîðåçó çàïàñíèõ 

á³ëê³â (SDS PAGE);
– ñîðòîâà ÷èñòîòà ïøåíèö³, òðèòèêàëå ìåòîäîì åëåêòðîôîðåçó 

çàïàñíèõ á³ëê³â (Acid PAGE);
– ñîðòîâà ÷èñòîòà ÿ÷ìåíþ ìåòîäîì åëåêòðîôîðåçó ãîðäå¿í³â 

ó ïîë³àêðèëàì³äíîìó ãåë³ ç áóôåðíîþ ñèñòåìîþ ìóðàøèíà 
êèñëîòà;

– ñîðòîâà ÷èñòîòà ÿ÷ìåíþ ìåòîäîì åëåêòðîôîðåçó ãîðäå¿í³â 
ó ïîë³àêðèëàì³äíîìó ãåë³ ç áóôåðíîþ ñèñòåìîþ ãë³öèí-îöòîâà      
êèñëîòà;

– ÷èñòîòà ë³í³é êóêóðóäçè òà ñòóïåíÿ ã³áðèäíîñò³ ìåòîäîì 
åëåêòðîôîðåçó çå¿í³â ó ïîë³àêðèëàì³äíîìó ãåë³ ç áóôåðíîþ 
ñèñòåìîþ ãë³öèí-îöòîâà êèñëîòà  

• íàÿâíîñò³/â³äñóòíîñò³ ãåíåòè÷íèõ ìîäèô³êîâàíèõ îðãàí³çì³â 
çà äîïîìîãîþ ìåòîäó ÏËÐ ó ðåàëüíîìó ÷àñ³:

³äåíòèô³êàö³ÿ ñêðèí³íãîâèõ ïîñë³äîâíîñòåé:
– 35S – ïðîìîòîðà (CaMV, FMV);
– nos – òåðì³íàòîðà;
– êîðèñíîãî ãåíà

³äåíòèô³êàö³ÿ ³íòåãðàö³éíî-ïðèãðàíè÷íî¿ ä³ëÿíêè  
• âèÿâëåííÿ ãåíåòè÷íèõ ìîäèô³êàö³é ðîñëèí çà äîïîìîãîþ 

³ìóíîñòðèï³â:
– ñîÿ;   – êóêóðóäçà;
– ð³ïàê;  – ëþöåðíà  

ËÀÁÎÐÀÒÎÐ²ß Á²ÎÕ²Ì²×ÍÈÕ ² ÒÅÕÍÎËÎÃ²×ÍÈÕ 
ÏÎÊÀÇÍÈÊ²Â ßÊÎÑÒ² ÍÀÄÀª ÏÎÑËÓÃÈ Ç ÂÈÇÍÀ×ÅÍÍß: 
• ó çåðíîâèõ, çåðíîáîáîâèõ, îë³éíèõ êóëüòóð òà ïðîäóêòàõ ¿õ ïåðåðîáêè:

– ñèðîãî ïðîòå¿íó;
– ê³ëüêîñò³ ñèðîãî æèðó;
– âîëîãè;
– ê³ëüêîñò³ òà ÿêîñò³ êëåéêîâèíè;
– ÷èñëà ïàä³ííÿ;
– ïîêàçíèê³â ÿêîñò³ (á³ëîê, âîëîã³ñòü, êëåéêîâèíà)                
   ìåòîäîì ³íôðà÷åðâîíî¿ ñïåêòðîñêîï³¿;
– íàòóðè çåðíà;
– õë³áîïåêàðñüêèõ âëàñòèâîñòåé;
– êðîõìàëþ;
– îë³éíîñò³ (â îë³éíèõ òà åô³ðîîë³éíèõ êóëüòóðàõ);
– âì³ñòó ãëþêîçèíîëàò³â (îë³éí³ êóëüòóðè);
– âì³ñòó åðóêîâî¿ êèñëîòè (îë³éí³ êóëüòóðè) 

• â îâî÷åâèõ, êîðìîâèõ, ïëîäîâèõ êóëüòóðàõ:
– ñóõî¿ ðå÷îâèíè;  
– ñóõî¿ ðå÷îâèíè ñîêó;
– ìîíîöóêð³â; 
– ê³ëüêîñò³ êë³òêîâèíè;
– êàðîòèíó;   
– â³òàì³íó Ñ 
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