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Breeding and seed production

Âñòóï
Ïøåíèöÿ (Triticum aestivum L.) – îäíà ç 

îñíîâíèõ êóëüòóð äëÿ õàð÷óâàííÿ ëþäñòâà 
[1, 2]. Çðîñòàííÿ âèðîáíèöòâà çåðíà, ùî â³ä-
ïîâ³äàº âèìîãàì ñâ³òîâèõ ñòàíäàðò³â, º îä-
íèì ³ç âàæëèâèõ çàâäàíü ñ³ëüñüêîãîñïîäàð-
ñüêî¿ íàóêè òà âèðîáíèöòâà [3–5]. Óðîæàé-
í³ñòü ïøåíèö³ ôîðìóºòüñÿ âíàñë³äîê ðåàë³-
çàö³¿ ãåíåòè÷íèõ îñîáëèâîñòåé ñîðòó ó âçàº-
ìîä³¿ ç ´ðóíòîâî-êë³ìàòè÷íèìè óìîâàìè é 
òåõíîëîã³ºþ âèðîùóâàííÿ [6–9]. Ñóòòºâî 
âïëèâàþòü íà âðîæàéí³ñòü ïîïåðåäí³ êóëü-

òóðè. Ïîïåðåäíèêè ïîâèíí³ ñïðèÿòè îòðè-
ìàííþ íàëåæíî¿ âðîæàéíîñò³ âèñîêîÿê³ñíî-
ãî çåðíà òà ñòâîðåííþ çàäîâ³ëüíîãî ô³òîñàí³-
òàðíîãî ñòàíó ïîñ³â³â [10]. Ðåàë³çàö³ÿ ãåíå-
òè÷íîãî ïîòåíö³àëó ñîðòó íà ð³âí³ 70–80% 
ìîæëèâà çà óìîâè äîòðèìàííÿ âñ³õ ïåðåä-
áà÷åíèõ àãðîòåõíîëîã³÷íèõ çàõîä³â [11, 12]. 

Àíàë³ç ñòðóêòóðè ïîñ³âíèõ ïëîù ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð â Óêðà¿í³ çà 2017–2019 ðð.
âêàçóº íà òå, ùî, çà âèíÿòêîì ïøåíèö³ îçè-
ìî¿ (6411,9 òèñ. ãà), íàéá³ëüø³ ïëîù³ çàéìà-
þòü ñîíÿøíèê (6026,1 òèñ. ãà) òà êóêóðóäçà 
(4701,5 òèñ. ãà), çíà÷í³ – ñîÿ (1774,8 òèñ. ãà), à 
òàêîæ ð³ïàê ³ ã³ð÷èöÿ (ðàçîì 1086,7 òèñ. ãà) 
[13]. Òîæ î÷åâèäíî, ùî çíà÷í³ ïëîù³ ïøåíèö³ 
îçèìî¿ âèñ³âàþòü ñàìå ï³ñëÿ íàâåäåíèõ çåðíî-
âèõ òà òåõí³÷íèõ êóëüòóð. Îêð³ì öüîãî, çà-
ëåæíî â³ä ïîïåðåäíèê³â òà ïîãîäíèõ óìîâ 
ïåâíîãî ðîêó ñóòòºâî âàð³þþòü ñòðîêè ñ³âáè 
ïøåíèö³ [14–16]. Çà ð³çíèõ ñòðîê³â ñ³âáè, çó-
ìîâëåíèõ ó âèðîáíè÷èõ óìîâàõ òåðì³íîì çáè-
ðàííÿ ïîïåðåäíèê³â, âîäíèì ³ òåìïåðàòóðíèì 
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Ìåòà. Âèÿâèòè åôåêòèâí³ñòü âèêîðèñòàííÿ êîíòðàñòíèõ ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â äëÿ îö³íþâàííÿ 
ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çà âðîæàéí³ñòþ òà ñòàá³ëüí³ñòþ. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³, ñòàòèñòè÷í³. 
Ðåçóëüòàòè. Óñòàíîâëåíî ð³çíèé, àëå äîñòîâ³ðíèé ð³âåíü âïëèâó íà âðîæàéí³ñòü ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ òàêèõ 
÷èííèê³â, ÿê óìîâè ðîêó âèðîùóâàííÿ (66,2%), ïîïåðåäíèêè (12,5%), ñòðîêè ñ³âáè (6,1%) òà ãåíîòèï (1,7%). Â³äçíà÷åíî 
äîñòîâ³ðí³ â³äì³òíîñò³ â ðåàêö³¿ äîñë³äæåíèõ ãåíîòèï³â íà ñòðîêè ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â. Âèÿâëåíî 
â³äíîñíî ìåíøèé âïëèâ ïîïåðåäíèê³â íà âðîæàéí³ñòü ñîðò³â ‘Åñòàôåòà ìèðîí³âñüêà’ òà ‘Âåæà ìèðîí³âñüêà’, á³ëüøèé – 
‘Ì²Ï Äàðóíîê’, ‘Ì²Ï Êíÿæíà’ òà ‘Ì²Ï Âèøèâàíêà’. Ñòðîêè ñ³âáè ìåíøå âïëèâàëè íà âðîæàéí³ñòü ñîðò³â ‘Ì²Ï Ôîðòóíà’, 
‘Ì²Ï Âèøèâàíêà’ òà ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, çíà÷íî – ñîðòó ‘Ì²Ï Äàðóíîê’. Óñòàíîâëåíî çàãàëüíó òåíäåíö³þ çìåí-
øåííÿ ñåðåäíüî¿ âðîæàéíîñò³ â äîñë³ä³ ç³ çì³ùåííÿì ñòðîêó ñ³âáè â³ä 26 âåðåñíÿ äî 16 æîâòíÿ. Îäíàê, äëÿ íèçêè 
ãåíîòèï³â ï³ñëÿ ïåâíèõ ïîïåðåäíèê³â îïòèìàëüíèì áóâ ñòðîê ñ³âáè 5 æîâòíÿ: ï³ñëÿ ïîïåðåäíèêà ñèäåðàëüíèé ïàð – äëÿ 
ñîðò³â ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Àññîëü’ òà ‘Ì²Ï Äí³ïðÿíêà’, ï³ñëÿ ã³ð÷èö³ – ‘Âåæà ìèðîí³âñüêà’, ï³ñëÿ ñîíÿøíèêó – 
‘Ì²Ï Ôîðòóíà’, ï³ñëÿ êóêóðóäçè – ‘Ì²Ï Ôîðòóíà’ òà ‘Ïîäîëÿíêà’. Ó ðîçð³ç³ ñòðîê³â ñ³âáè âñòàíîâëåíî íàéìåíøå âàð³þâàííÿ 
âðîæàéíîñò³ ï³ñëÿ ïîïåðåäíèê³â ñèäåðàëüíèé ïàð, ã³ð÷èöÿ òà êóêóðóäçà ñîðò³â ‘Ì²Ï Âèøèâàíêà’, ‘Áàëàäà ìèðîí³âñüêà’, 
‘Ì²Ï Êíÿæíà’, ‘Åñòàôåòà ìèðîí³âñüêà’. Ç âèêîðèñòàííÿì GGE biplot âèÿâëåíî, ùî íàáëèæåíèì äî «³äåàëüíîãî ñåðåäî-
âèùà» äëÿ ðåàë³çàö³¿ ð³âíÿ âðîæàéíîñò³ á³ëüøîñò³ ãåíîòèï³â áóâ äðóãèé ñòðîê ñ³âáè ï³ñëÿ ïîïåðåäíèêà ñèäåðàëü-
íèé ïàð. Çà ð³çíèìè ñòðîêàìè ñ³âáè é ïîïåðåäíèêàìè â ñåðåäíüîìó çà òðè ðîêè íàéîïòèìàëüí³øå ïîºäíàííÿ ð³âíÿ 
âðîæàéíîñò³ ³ ñòàá³ëüíîñò³ â³äçíà÷åíî äëÿ ñîðò³â ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Â³äçíàêà’, ‘Ì²Ï Àññîëü’, ‘Åñòàôåòà 
ìèðîí³âñüêà’, ‘Ì²Ï Âàëåíñ³ÿ’. Âèñíîâêè. Âèêîðèñòàííÿ ð³çíèõ ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â º åôåêòèâíèì 
ï³äõîäîì îðãàí³çàö³¿ ãåíîòèï-ñåðåäîâèùíèõ âèïðîáóâàíü. Â³í äàº çìîãó ³äåíòèô³êóâàòè ÿê ñïåöèô³÷íî àäàïòîâàí³ äî 
ïåâíèõ óìîâ (ïîïåðåäíèê³â òà ñòðîê³â ñ³âáè) ãåíîòèïè, òàê ³ ãåíîòèïè ç â³äíîñíî âèùèì ð³âíåì ñòàá³ëüíîñò³ çà ñ³âáè 
ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â òà â ð³çí³ ñòðîêè. Òàêèé ï³äõ³ä ìîæå áóòè âèêîðèñòàíèé ÿê íà çàâåðøàëüíîìó åòàï³ ñåëåêö³¿ 
äëÿ äèôåðåíö³þâàííÿ ñåëåêö³éíèõ ë³í³é çà âðîæàéí³ñòþ òà ñòàá³ëüí³ñòþ, òàê ³ ï³ä ÷àñ ðîçðîáëåííÿ áàçîâèõ åëåìåíò³â 
òåõíîëîã³¿ âèðîùóâàííÿ íîâîñòâîðåíèõ ñîðò³â.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ðåæèìàìè îñ³ííüîãî ïåð³îäó, ðîñëèíè îçè-
ìèõ êóëüòóð çàëåæíî â³ä óìîâ ðîêó âèðîùó-
âàííÿ «âõîäÿòü» ó çèìó íà ð³çíèõ åòàïàõ ðîñ-
òó é ðîçâèòêó. Ó ðåçóëüòàò³ öüîãî âïðîäîâæ 
íàñòóïíèõ åòàï³â âåãåòàö³¿ âîíè çàçíàþòü ä³¿ 
á³î- òà àá³îòè÷íèõ ÷èííèê³â, ùî ñóòòºâî ïî-
çíà÷àºòüñÿ íà ðîñò³, ðîçâèòêó é ó ï³äñóìêó íà 
ð³âí³ âðîæàéíîñò³. Çà ï³çí³õ ñòðîê³â ñ³âáè òà 
ï³çíüîãî â³äíîâëåííÿ âåñíÿíî¿ âåãåòàö³¿ ñëàá-
ê³ ç îñåí³ ðîñëèíè íå ìîæóòü ïîâí³ñòþ êîì-
ïåíñóâàòè â³äñóòí³ñòü îñ³ííüîãî êóù³ííÿ. ² 
íàâïàêè, íåîá´ðóíòîâàíî ðàíí³ ñòðîêè ñ³âáè 
àáî ïåðåðîñòàííÿ ðîñëèí óíàñë³äîê ï³çíüîãî 
÷àñó ïðèïèíåííÿ âåãåòàö³¿ â îñ³íí³é ïåð³îä 
òàêîæ ïðèçâîäÿòü äî íåãàòèâíèõ íàñë³äê³â – 
çíèæåííÿ çèìîñò³éêîñò³, à òàêîæ âèëÿãàííÿ 
é óðàæåííÿ çáóäíèêàìè õâîðîá ïðîòÿãîì 
âåñíÿíî-ë³òíüî¿ âåãåòàö³¿. Îñê³ëüêè ñïðîãíî-
çóâàòè âèùåíàâåäåí³ ÷èííèêè ïðàêòè÷íî íå-
ìîæëèâî, ñüîãîäí³ íåîáõ³äíî ñòâîðþâàòè ñîð-
òè, ÿê³ õàðàêòåðèçóþòüñÿ â³äíîñíî ñòàá³ëü-
íèì ð³âíåì âèÿâó âðîæàéíîñò³ çà ð³çíèõ 
ñòðîê³â ñ³âáè àáî ïîÿâè ñõîä³â. Ñàìå òîìó äî-
ñë³äæåííÿ ñåëåêö³éíèõ ë³í³é çà ð³çíèõ ñòðî-
ê³â ñ³âáè ñïðèÿº ¿õíüîìó ´ðóíòîâí³øîìó îö³-
íþâàííþ òà äîáîðó àäàïòèâíèõ ãåíîòèï³â – 
êàíäèäàò³â ó ñîðòè. Òàêèé ï³äõ³ä äàº çìîãó 
ìîäåëþâàòè êîíòðàñòí³ óìîâè âèðîùóâàííÿ 
çàâäÿêè ä³¿ îäíèõ ³ òèõ æå á³î- òà àá³îòè÷íèõ 
÷èííèê³â, àëå íà ð³çíèõ åòàïàõ ðîñòó é ðîç-
âèòêó ðîñëèí [17].

Ëèøå çà ñ³âáè â îïòèìàëüí³ ñòðîêè òà ïðà-
âèëüíî ä³áðàíèõ äëÿ êîæíîãî ñîðòó ïîïåðåä-
í³õ êóëüòóð ìîæëèâî îòðèìàòè âèñîê³ âðîæà¿ 
ç âèñîêèìè ïîêàçíèêàìè ÿêîñò³ [18, 19]. Òîìó 
ö³ äâà àñïåêòè ïîâèíí³ áóòè âðàõîâàí³ ï³ä ÷àñ 

îö³íþâàííÿ é äîáîðó ãåíîòèï³â – ìàéáóòí³õ 
ñîðò³â. Ïðàêòè÷íå çíà÷åííÿ ìàº ³íôîðìàö³ÿ 
ÿê ùîäî îïòèìàëüíîãî äëÿ êîæíîãî ãåíîòèïó 
ïîïåðåäíèêà òà ñòðîêó ñ³âáè, òàê ³ âèä³ëåííÿ 
ãåíîòèï³â ç âèùèì ð³âíåì ôåíîòèïîâî¿ ñòà-
á³ëüíîñò³ çà âðîæàéí³ñòþ ï³ñëÿ ð³çíèõ ïîïå-
ðåäíèê³â òà çà ð³çíèõ ñòðîê³â ñ³âáè [20–22]. 
Âèêîðèñòàííÿ ñòðîê³â ñ³âáè òà äåÿêèõ ïîïåðå-
äíèê³â äëÿ äîñë³äæåííÿ ñîðò³â ïøåíèö³ îçè-
ìî¿ òàêîæ íàâåäåíî â ïóáë³êàö³ÿõ [23–28]. 
Àëå ó çâ’ÿçêó ç³ çì³íàìè êë³ìàòó ñïîñòåð³ãàº-
ìî çì³ùåííÿ ñòðîê³â ñ³âáè íà á³ëüø ï³çí³, à 
òàêîæ ìàñîâå âèêîðèñòàííÿ íàâåäåíèõ âèùå 
çåðíîâèõ òà òåõí³÷íèõ êóëüòóð. Öå ñïîíóêàº 
äî âèâ÷åííÿ åôåêòèâíîñò³ âèêîðèñòàííÿ ³í-
øèõ ñòðîê³â ñ³âáè ï³ñëÿ ïîïåðåäíèê³â, ÿê³ çà-
éìàþòü íàéá³ëüø³ ïëîù³ ïîñ³âó â Óêðà¿í³, 
äëÿ äèôåðåíö³àö³þâàííÿ ãåíîòèï³â.

Ìåòà äîñë³äæåíü – âèÿâèòè åôåêòèâí³ñòü 
âèêîðèñòàííÿ êîíòðàñòíèõ ñòðîê³â ñ³âáè ï³ñ-
ëÿ ð³çíèõ ïîïåðåäíèê³â äëÿ îö³íþâàííÿ ãåíî-
òèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çà âðîæàéí³ñòþ 
òà ñòàá³ëüí³ñòþ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè â óìîâàõ Ìèðîí³â-

ñüêîãî ³íñòèòóòó ïøåíèö³ ³ì. Â. Ì. Ðåìåñëà 
ÍÀÀÍ Óêðà¿íè (Ì²Ï) ó 2016/17–2018/19 ðð. 
Äîñë³äæóâàëè ñ³ìíàäöÿòü ãåíîòèï³â ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ (G1…G17) (òàáë. 1) çà òðüîõ ñòðî-
ê³â ñ³âáè (² – 26 âåðåñíÿ, ²² – 5 æîâòíÿ, ²²² – 
16 æîâòíÿ) òà ï³ñëÿ ï’ÿòè ïîïåðåäíèê³â [ñèäå-
ðàëüíèé ïàð (GM), ã³ð÷èöÿ (MS), ñîÿ (SB), ñî-
íÿøíèê (SF), êóêóðóäçà (CR)].

Äëÿ çðó÷íîñò³ â³çóàë³çàö³¿ íà ãðàô³êàõ çà-
ñòîñóâàëè êîäóâàííÿ òàêèì ÷èíîì: GM–I, 

Òàáëèöÿ 1
Õàðàêòåðèñòèêà ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿

Øèôð Ñîðò Ë³í³ÿ Ïîõîäæåííÿ

G1 ‘Ïîäîëÿíêà (St)’
G2 ‘Ì²Ï Âàëåíñ³ÿ’ ‘Åð. 37328’ ‘ªðìàê’ / ‘Ìèðîí³âñüêà 35’ + ÍÌÑ

0,005%
G3 ‘Ì²Ï Âèøèâàíêà’ ‘Åð. 54866’ ‘Åð. 53575’ / ‘Ë. 53919’
G4 ‘Ì²Ï Êíÿæíà’ ‘Åð. 54822’ ‘Óêðà¿íêà îäåñüêà’ / ‘Åð. 50137’
G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’ ‘Ë. 36921’ ‘Åð. 53686 / ‘Êðèæèíêà’
G6 ‘Áàëàäà ìèðîí³âñüêà’ ‘Åð. 54937’ ‘Äîíñêàÿ ïîëóêàðëèêîâàÿ’ / ‘Åñòåò’ // ‘Åð. 53321’
G7 ‘Âåæà ìèðîí³âñüêà’ ‘Åð. 37337’ ‘Ìèðîí³âñüêà îñòèñòà’ / ‘Ë.28555’ + ÍÁÑ

0,01%
G8 ‘Ãðàö³ÿ ìèðîí³âñüêà’ ‘Åð. 36802’ ‘Åð. 52422’ // ‘Åð. 10071’ / ‘Gama’
G9 ‘Åñòàôåòà ìèðîí³âñüêà’ ‘Ë. 36772’ ‘Ìèðîí³âñüêà 64’ / ‘Ë. 50713’

G10 ‘Ì²Ï Àññîëü’ ‘Ë. 55002’ ‘Sakwa’ / ‘Ìèðîí³âñüêà 65’ // ‘Ë. 52948’
G11 ‘Ì²Ï Äí³ïðÿíêà’ ‘Ë. 37090’ ‘Áåðåãèíÿ’ / ‘E. g. 134/2000’ // ‘Ë. 30195’
G12 ‘Àâðîðà Ìèðîí³âñüêà’ ‘Åð. 55023’ ‘Ìèðîí³âñüêà 29’ / ‘Palotas’
G13 ‘Ì²Ï Â³äçíàêà’ ‘Ë. 37519’ ‘Ìèðîí³âñüêà 64’ / ‘Ë. 50713’
G14 ‘Ì²Ï Äàðóíîê’ ‘Ë. 55198’ ‘Ïåðëèíà Ë³ñîñòåïó’ / ‘Ë. 53637’
G15 ‘Ì²Ï Ëàäà’ ‘Ë. 55046’ ‘Ë. 52497’ / ‘Åð. 53252’
G16 ‘Ì²Ï Ôîðòóíà’ ‘Ë. 37660’ ²íäèâ³äóàëüíèé äîá³ð ‘Ë. 32301’
G17 ‘Ì²Ï Þâ³ëåéíà’ ‘Ë. 37465’ ‘Âîëîäàðêà’ / ‘Äàëüíèöüêà’

Ïðèì³òêà. Ð³çíîâèäí³ñòü ïøåíèö³ Åð. – Åðèòðîñïåðìóì òà Ë. – Ëþòåñöåíñ; ÍÌÑ – í³òðîçîìåòèë-
ñå÷îâèíà,; ÍÁÑ – í³òðîçîá³óðåòñå÷îâèíà; E. g. – Erysiphe graminis.
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GM–II, GM–III – ïåðøèé, äðóãèé, òðåò³é ñòðî-
êè ñ³âáè ï³ñëÿ ïîïåðåäíèêà ñèäåðàëüíèé ïàð; 
MS–², MS–²², MS–²²² – ïåðøèé, äðóãèé, òðåò³é 
ñòðîêè ñ³âáè ï³ñëÿ ïîïåðåäíèêà ã³ð÷èöÿ, SB–², 
SB–²², SB–²²² – ïåðøèé, äðóãèé, òðåò³é ñòðîêè 
ñ³âáè ï³ñëÿ ïîïåðåäíèêà ñîÿ, SF–I, SF–II,
SF–III – ïåðøèé, äðóãèé, òðåò³é ñòðîêè ñ³âáè 
ï³ñëÿ ïîïåðåäíèêà ñîíÿøíèê, CR–I, CR–II, 
CR–III – ïåðøèé, äðóãèé, òðåò³é ñòðîêè ñ³âáè 
ï³ñëÿ ïîïåðåäíèêà êóêóðóäçà.

¥ðóíòîâèé ïîêðèâ ïîë³â Ì²Ï – ÷îðíîçåì ãëè-
áîêèé (38–42 ñì), ìàëîãóìóñíèé, ñëàáêîâèëó-
ãîâàíèé. Óì³ñò ãóìóñó ó 20 ñì øàð³ ´ðóíòó – 
3,6–4,5%, ëåãêîäîñòóïíîãî (ëåãêîã³äðî ë³çî-
âàíîãî) àçîòó – 0,06 ã, ôîñôîðó – 0,25 ã ³ 
îáì³ííîãî êàë³þ – 0,11–0,18 ã íà 1 êã ́ ðóíòó, 
ðÍ – 5,3–6,4, ñóìà ïîãëèíóòèõ îñíîâ –
0,23–0,29 ã-åêâ íà 1 êã ´ðóíòó, ñòóï³íü íà-
ñè÷åííÿ îñíîâàìè – 86,2–94,4%.

Àãðîòåõí³êà âèðîùóâàííÿ êóëüòóðè çà-
ãàëüíîïðèéíÿòà äëÿ çîíè Ë³ñîñòåïó [29]. 
Ñ³âáó çä³éñíþâàëè ñåëåêö³éíîþ ñ³âàëêîþ 
ÑÍ-10 Ö íà ãëèáèíó 3–4 ñì ç íîðìîþ âèñ³âó 
5 ìëí ñõîæèõ íàñ³íèí íà 1 ãà. Ä³ëÿíêè ðîç-
ì³ùóâàëè çà ïîâíîþ ðàíäîì³çîâàíîþ ñõåìîþ 
â ÷îòèðüîõ ïîâòîðåííÿõ, ç îáë³êîâîþ ïëî-
ùåþ 10 ì2. Çáèðàëè âðîæàé êîìáàéíîì 
«Sampo-130».

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ 
ïðîâîäèëè çà ìåòîäàìè îïèñîâî¿ ³ âàð³àö³é-
íî¿ ñòàòèñòèêè, à òàêîæ äèñïåðñ³éíîãî àíà-
ë³çó (ANOVA) ç âèêîðèñòàííÿì ïðîãðàì 
Statistica 8.0 ³ Excel 2013. GGE biplot àíàë³ç 
çä³éñíþâàëè çà ïðîãðàìîþ GEA–R. Îãëÿä òà 
îñîáëèâîñò³ öüîãî ïðîãðàìíîãî çàáåçïå÷åííÿ 
íàâåäåíî â ïóáë³êàö³¿ [30]. ²íòåðïðåòàö³þ 
ãðàô³÷íîãî àíàë³çó ïðîâîäèëè â³äïîâ³äíî äî 
îðèã³íàëüíèõ ïåðøîäæåðåë [31].

Óìîâè äîñë³äæåíü
Ðîêè äîñë³äæåííÿ áóëè êîíòðàñòíèìè çà 

ã³äðîòåðì³÷íèì ðåæèìîì ç íåð³âíîì³ðíèì 
ðîçïîä³ëîì îïàä³â çà ì³ñÿöÿìè (ðèñ. 1). Ñå-
ðåäíÿ òåìïåðàòóðà ïîâ³òðÿ ùîðîêó ïåðåâèùó-
âàëà ñåðåäíþ áàãàòîð³÷íó íà 1,2–1,7 °Ñ. Íàé-
á³ëüøå âàð³þâàííÿ ñåðåäíüîì³ñÿ÷íèõ òåì-
ïåðàòóð çà ðîêàìè ñïîñòåð³ãàëè ïåðåâàæíî ç 
ëèñòîïàäà äî áåðåçíÿ. Çàãàëîì äî ïîñóøëèâèõ 
ìîæíà â³äíåñòè 2016/17 ³ 2018/19 âåãåòàö³éí³ 
ðîêè, à á³ëüø çâîëîæåíèì áóâ 2017/18 ð.
Ê³ëüê³ñòü îïàä³â ó ö³ ðîêè ñòàíîâèëà â³äïî-
â³äíî 78%, 87 òà 120% ïîð³âíÿíî äî ñåðåä-
íüîáàãàòîð³÷íî¿ ê³ëüêîñò³. Îñîáëèâî ñë³ä â³ä-
çíà÷èòè íåñòà÷ó îïàä³â ó êâ³òí³ 2017/18 ³ 
2018/19 ðð. (â³äïîâ³äíî íà 22 òà 18 ìì ìåíøå 
áàãàòîð³÷íèõ ïîêàçíèê³â), à òàêîæ ó òðàâí³ 
2016/17 ³ 2017/18 ðð. (â³äïîâ³äíî íà 36 ³ 25 ìì). 

Ïðèì³òêà. ÑÁÏ – ñåðåäí³ áàãàòîð³÷í³ ïîêàçíèêè (1980–2016 ðð.)
Ðèñ. 1. Ñåðåäíüîì³ñÿ÷í³ çíà÷åííÿ ã³äðîòåðì³÷íîãî ðåæèìó çà ïåð³îä ïðîâåäåííÿ äîñë³äæåíü 

(2016/17–2018/19 ðð.)

Ðåçóëüòàòè äîñë³äæåíü
Âèÿâëåíî çíà÷íå âàð³þâàííÿ ð³âíÿ âðîæàé-

íîñò³ ïøåíèö³ îçèìî¿ çàëåæíî â³ä óìîâ ðîê³â 

äîñë³äæåíü (ðèñ. 2). Íàéíèæ÷èé ð³âåíü óðî-
æàéíîñò³ îòðèìàíî ó 2016/17 ð. – 2,78 ò/ãà â 
ñåðåäíüîìó äëÿ âñ³õ âàð³àíò³â òà ñîðò³â. Ìàê-
ñèìàëüíîþ áóëà âðîæàéí³ñòü ó 2018/19 ð. – 
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6,38 ò/ãà. Ó 2017/18 ð. ð³âåíü óðîæàéíîñò³ 
ñòàíîâèâ 5,78 ò/ãà. Íàéá³ëüøó âàð³àáåëüí³ñòü 
óðîæàéíîñò³ â³äçíà÷åíî ó 2017/18 ð. (â³ä 5,09 
äî 6,65 ò/ãà), íàéìåíøó – ó 2016/17 ð. (â³ä 
2,49 äî 3,05 ò/ãà).

Ðèñ. 2. Âàð³þâàííÿ âðîæàéíîñò³ ãåíîòèï³â 
ïøåíèö³ îçèìî¿ çàëåæíî â³ä óìîâ ðîêó 

(ñåðåäíº çà ñòðîêàìè ñ³âáè òà ïîïåðåäíèêàìè), ò/ãà

Ó 2016/17 ð. 81% ñîðò³â çà âðîæàéí³ñòþ 
çíàõîäèâñÿ íà ð³âí³ ñîðòó-ñòàíäàðòó ‘Ïîäî-
ëÿíêà’. Ó âåãåòàö³éíîìó 2017/18 ð. 25% äî-
ñë³äæåíèõ ãåíîòèï³â äîñòîâ³ðíî ïåðåâàæàëè 
ñòàíäàðò ³ 56% – áóëè íà ð³âí³ ‘Ïîäîëÿíêè’, 
ó 2018/19 ð. – 44 òà 38% â³äïîâ³äíî. Âèçíà-
÷àëüíèé âïëèâ óìîâ ðîêó âèðîùóâàííÿ 
(66,2%) íà ôîðìóâàííÿ âðîæàéíîñò³ çåðíà 
ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ ï³äòâåðäæåíî 
äèñïåðñ³éíèì àíàë³çîì (òàáë. 2). Îäíàê óíå-

ñîê ó çàãàëüíó äèñïåðñ³þ ³íøèõ ÷èííèê³â 
òàêîæ áóâ â³ä÷óòíèì. Çîêðåìà, ÷àñòêà âïëè-
âó ôàêòîðà ïîïåðåäíèê ñòàíîâèëà 12,5%, 
ñòðîê ñ³âáè – 6,1%. Çíà÷åííÿ ãåíîòèïó áóëî 
ñóòòºâî íèæ÷èì, àëå äîñòîâ³ðíèì (1,7%). Öå 
ìîæíà ïîÿñíèòè òèì, ùî â äîñë³ä³ äîñë³äæó-
âàëè ë³ïø³ ïîïåðåäíüî â³ä³áðàí³ ãåíîòèïè. 

Íàéá³ëüøèé âïëèâ óìîâ ðîêó íà ôîðìó-
âàííÿ âðîæàéíîñò³ â³äçíà÷åíî ³ çà àíàë³çó 
âïëèâó ð³çíèõ ÷èííèê³â ó ðîçð³ç³ îêðåìèõ 
ãåíîòèï³â (òàáë. 3). Îäíàê ÷³òêî ïðîñòåæó-
ºòüñÿ òàêîæ ³ ð³çíå ñï³ââ³äíîøåííÿ âïëèâó 
óìîâ ðîêó, ñòðîêó ñ³âáè òà ïîïåðåäíèêà äëÿ 
ð³çíèõ ãåíîòèï³â. Çîêðåìà, ÷àñòêà óìîâ ðîêó 
âàð³þâàëà â³ä 60,5 äî 73,6%, ñòðîêó ñ³âáè – 
â³ä 3,2 äî 11,4%, ïîïåðåäíèêà – â³ä 8,0 äî 
18,6%. Çàãàëîì ìîæåìî çàçíà÷èòè, ùî ïî-
ïåðåäíèê äåùî ìåíøå âïëèâàâ íà âðîæàé-
í³ñòü ñîðò³â G9 ‘Åñòàôåòà ìèðîí³âñüêà’ òà G7 
‘Âåæà ìèðîí³âñüêà’ (8,0 òà 8,5% â³äïîâ³äíî), 
à íàéá³ëüøå – ñîðò³â G14 ‘Ì²Ï Äàðóíîê’, G4 
‘Ì²Ï Êíÿæíà’ òà G3 ‘Ì²Ï Âèøèâàíêà’ (16,7; 
16,9 òà 18,6% â³äïîâ³äíî). Âïëèâ ñòðîê³â ñ³â-
áè âèÿâèâñÿ ìåíøèì äëÿ ñîðò³â G16 ‘Ì²Ï 
Ôîðòóíà’, G3 ‘Ì²Ï Âèøèâàíêà’ òà G5 ‘Òðó-
ä³âíèöÿ ìèðîí³âñüêà’ (3,2; 3,3 òà 4,5% â³äïî-
â³äíî), àëå ñóòòºâèé – ó ñîðòó G14 ‘Ì²Ï Äà-
ðóíîê’ (11,4%). ×àñòêà âçàºìîä³¿ ÷èííèê³â 
ð³ê*ïîïåðåäíèê çì³íþâàëàñÿ â ìåæàõ â³ä 
2,8% ó ñîðò³â G9 ‘Åñòàôåòà ìèðîí³âñüêà’ òà 
G13 ‘Ì²Ï Â³äçíàêà’ äî 8,7% ó ñîðòó G4 ‘Ì²Ï 
Êíÿæíà’. Âçàºìîä³ÿ ³íøèõ ÷èííèê³â áóëà 
ìåíøîþ, àëå äîñòîâ³ðíîþ.

Ì³íëèâ³ñòü óðîæàéíîñò³ äëÿ êîæíîãî ãåíî-
òèïó â ñåðåäíüîìó çà ðîêè äîñë³äæåíü çà-

Òàáëèöÿ 2
Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó âðîæàéíîñò³ ñîðò³â ïøåíèö³ ì’ÿêî¿ 

îçèìî¿ (2016/17–2018/19 ðð.)
Äæåðåëî âàð³àö³¿ df SS MS F

ôàê.
F

òåîð.
×àñòêà âïëèâó, %

Çàãàëüíà 3059 11459,2 – – 1% –
Ñîðò (À) 16 190,2 11,9 210,8 2,01 1,7
Ð³ê (Â) 2 7588,8 3794,4 67299,2 4,61 66,2
Ñòðîê ñ³âáè (C) 2 696,7 348,4 6178,5 4,61 6,1
Ïîïåðåäíèê (D) 4 1436,1 359,0 6367,8 3,33 12,5

A×B 32 107,2 3,4 59,4 1,68 0,9
A×C 32 42,4 1,3 23,5 1,68 0,4
A×D 64 34,2 0,5 9,5 1,46 0,3
B×C 4 101,2 25,3 448,8 3,33 0,9
B×D 8 407,3 50,9 903,1 2,52 3,6
C×D 8 65,6 8,2 145,3 2,52 0,6
A×B×C 64 79,7 1,2 22,1 1,46 0,7
A×B×D 128 140,6 1,1 19,5 1,32 1,2
B×C×D 16 152,3 9,5 168,9 2,01 1,3
A×C×D 128 95,4 0,7 13,2 1,32 0,8
A×B×C×D 256 192,1 0,8 13,3 1,23 1,7

Íåâðàõîâàí³ ÷èííèêè 2295 129,4 0,1 – – 1,1

Ïðèì³òêà. df – ê³ëüê³ñòü ñòóïåí³â ñâîáîäè; SS – ñóìà êâàäðàò³â; MS – ñåðåäí³é 
êâàäðàò; F

ôàê. 
– êðèòåð³é Ô³øåðà ôàêòè÷íå çíà÷åííÿ; F

òåîð. 
– êðèòåð³é Ô³øåðà 

òåîðåòè÷íå çíà÷åííÿ.
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ëåæíî â³ä ñòðîê³â ñ³âáè ï³ñëÿ êîæíîãî ïî-
ïåðåäíèêà áóëà ð³çíîþ (ðèñ. 3). Çà ïåð³îä 
äîñë³äæåíü âèÿâèëè íàéìåíøå âàð³þâàííÿ 
âðîæàéíîñò³ çåðíà [êîåô³ö³ºíò âàð³àö³¿ (CV) 
< 10%] çà ñòðîêàìè ñ³âáè ï³ñëÿ ïîïåðåäíèêà 
ñèäåðàëüíèé ïàð ó ñîðò³â G3 ‘Ì²Ï Âèøè-
âàíêà’, G6 ‘Áàëàäà ìèðîí³âñüêà’, G4 ‘Ì²Ï 
Êíÿæíà’, G1 ‘Ïîäîëÿíêà’, G2 ‘Ì²Ï Âàëåí-
ñ³ÿ’, G16 ‘Ì²Ï Ôîðòóíà’ òà G9 ‘Åñòàôåòà ìè-
ðîí³âñüêà’; ï³ñëÿ ã³ð÷èö³ – ó G5 ‘Òðóä³âíè-

öÿ ìèðîí³âñüêà’, G10 ‘Ì²Ï Àññîëü’, G2 ‘Ì²Ï 
Âàëåíñ³ÿ’, G17 ‘Ì²Ï Þâ³ëåéíà’, G3 ‘Ì²Ï Âè-
øèâàíêà’, G4 ‘Ì²Ï Êíÿæíà’, G6 ‘Áàëàäà 
ìèðîí³âñüêà’, G1 ‘Ïîäîëÿíêà’, G15 ‘Ì²Ï 
Ëàäà’ òà G9 ‘Åñòàôåòà ìèðîí³âñüêà’; ï³ñëÿ 
ñîíÿøíèêó – ó G16 ‘Ì²Ï Ôîðòóíà’ òà G2 
‘Ì²Ï Âàëåíñ³ÿ’; ï³ñëÿ êóêóðóäçè – ó G5 
‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G9 ‘Åñòàôåòà ìè-
ðîí³âñüêà’, G16 ‘Ì²Ï Ôîðòóíà’, G4 ‘Ì²Ï 
Êíÿæíà’, G17 ‘Ì²Ï Þâ³ëåéíà’, G3 ‘Ì²Ï Âè-

Òàáëèöÿ 3
×àñòêà âïëèâó (%) ÷èííèê³â íà âðîæàéí³ñòü çåðíà 

ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ (2016/17–2018/19 ðð.)
Øèôð ñîðòó B C D B×C B×D C×D B×C×D Íåâðàõîâàí³ ÷èííèêè

G1 68,9 5,7 12,1 1,0 5,8 1,7 3,4 1,4
G2 70,9 5,7 12,8 2,0 2,9 1,3 3,1 1,3
G3 63,6 3,3 18,6 0,3 7,9 1,0 3,9 1,5
G4 63,5 5,2 16,9 0,4 8,7 1,6 2,3 1,5
G5 66,2 4,5 15,6 2,0 4,6 2,7 3,2 1,1
G6 69,6 3,9 13,7 0,4 7,9 0,6 2,6 1,3
G7 68,9 8,8 8,5 3,3 3,1 2,3 4,1 0,9
G8 65,3 8,4 15,0 2,6 4,1 1,3 2,1 1,1
G9 73,6 6,6 8,0 2,4 2,8 1,4 4,2 0,9

G10 73,3 5,1 10,8 1,7 3,9 1,6 2,5 1,0
G11 69,8 6,1 12,5 1,4 5,0 1,2 3,1 1,0
G12 65,6 9,9 11,5 2,0 5,0 0,7 3,9 1,4
G13 71,6 8,9 12,2 1,2 2,8 0,5 2,0 0,8
G14 60,5 11,4 16,7 1,3 6,4 1,1 1,4 1,2
G15 66,0 6,0 15,6 1,9 5,5 0,6 3,2 1,2
G16 69,7 3,2 15,0 0,6 5,4 1,9 3,1 1,2
G17 67,6 7,7 11,1 1,9 4,4 2,5 3,5 1,2

Ïðèì³òêà. Òóò ³ äàë³ G1…G17 – ãåíîòèïè ïøåíèö³ îçèìî¿ â³äïîâ³äíî äî 
òàáëèö³ 1; B – ð³ê, Ñ – ñòðîê ñ³âáè, D – ïîïåðåäíèê; B×C, B×D, C×D, B×C×D – 
âçàºìîä³¿ äæåðåë âàð³àö³¿.

Ðèñ. 3. Êîåô³ö³ºíò âàð³àö³¿ (%) âðîæàéíîñò³ ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ 
çàëåæíî â³ä ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â (2016/17–2018/19 ðð.)
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øèâàíêà’, G11 ‘Ì²Ï Äí³ïðÿíêà’ òà G6 ‘Áà-
ëàäà ìèðîí³âñüêà’.

Ñåðåäíº çíà÷åííÿ âðîæàéíîñò³ äëÿ âñ³õ ãåíî-
òèï³â ³ ñòðîê³â ñ³âáè çà 2016/17–2018/19 ðð. áó-
ëî ìàêñèìàëüíèì (6,26 ò/ãà) ï³ñëÿ ïîïåðåäíè-
êà ñèäåðàëüíèé ïàð, íàéìåíøå (4,35 ò/ãà) –
ï³ñëÿ êóêóðóäçè (òàáë. 4). Óñòàíîâëåíî çà-
ãàëüíó òåíäåíö³þ çìåíøåííÿ ñåðåäíüî¿ âðî-
æàéíîñò³ â äîñë³ä³ ç³ çì³ùåííÿì ñòðîêó ñ³â-
áè â³ä 26 âåðåñíÿ äî 16 æîâòíÿ. Äîñë³äíèêà-
ìè Óêðà¿íè òà çà ¿¿ ìåæàìè áóëè îòðèìàí³ 
ïîä³áí³ ðåçóëüòàòè [21, 32, 33].

Îäíàê, äëÿ íèçêè ãåíîòèï³â ï³ñëÿ ïåâíèõ 
ïîïåðåäíèê³â îïòèìàëüíèì áóâ äðóãèé 
ñòðîê ñ³âáè. Çîêðåìà, ó ñåðåäíüîìó çà ðîêè 
äîñë³äæåíü ³ñòîòíî âèùó âðîæàéí³ñòü çà 
ñ³âáè 5 æîâòíÿ ï³ñëÿ ïîïåðåäíèêà ñèäåðàëü-
íèé ïàð ôîðìóâàëè ñîðòè G5 ‘Òðóä³âíèöÿ 
ìèðîí³âñüêà’ (7,52 ò/ãà), G10 ‘Ì²Ï Àññîëü’ 
(7,36 ò/ãà) òà G11 ‘Ì²Ï Äí³ïðÿíêà’ (7,07 ò/ãà), 
ï³ñëÿ ã³ð÷èö³ – G7 ‘Âåæà ìèðîí³âñüêà’ 
(5,79 ò/ãà), ï³ñëÿ ñîíÿøíèêó – G16 ‘Ì²Ï 
Ôîðòóíà’ (4,74 ò/ãà), ï³ñëÿ êóêóðóäçè –
G1 ‘Ïîäîëÿíêà’ (4,82 ò/ãà) òà G16 ‘Ì²Ï Ôîð-
òóíà’ (4,62 ò/ãà). 

Ó ñåðåäíüîìó çà âñ³ìà âàð³àíòàìè äîñë³äó 
2016/17–2018/19 ðð. ñîðò G13 ‘Ì²Ï Â³äçíàêà’ 
(5,36 ò/ãà) äîñòîâ³ðíî ïåðåâàæàâ ñòàíäàðò G1 
‘Ïîäîëÿíêà’ (4,95 ò/ãà). Ñîðòè G2 ‘Ì²Ï Âàëåí-
ñ³ÿ’, G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G7 ‘Âåæà 
ìèðîí³âñüêà’, G9 ‘Åñòàôåòà ìèðîí³âñüêà’, G10 
‘Ì²Ï Àññîëü’, G11 ‘Ì²Ï Äí³ïðÿíêà’, G13 ‘Ì²Ï 
Â³äçíàêà’, G14 ‘Ì²Ï Äàðóíîê’ òà G17 ‘Ì²Ï 
Þâ³ëåéíà’ ìàëè ïåðåâèùåííÿ íàä ñòàíäàð-
òîì, àëå â ìåæàõ ïîõèáêè. Âîäíî÷àñ ïîðÿä ³ç 
ñåðåäí³ì ð³âíåì óðîæàéíîñò³ íàäçâè÷àéíî 
âàæëèâîþ º ñòàá³ëüí³ñòü ãåíîòèïó â ðîçð³ç³ 
çì³íè óìîâ âèðîùóâàííÿ. Ç öüîãî ç âèêîðèñ-
òàííÿì GGE biplot ïðîàíàë³çóâàëè ñåðåäí³ çà 
òðè ðîêè çíà÷åííÿ âðîæàéíîñò³ äëÿ ãåíîòè-
ï³â ïøåíèö³ îçèìî¿ çàëåæíî â³ä ñòðîêó ñ³âáè 
³ ïîïåðåäíèêà. GGE biplot ïîáóäîâàíî ó ïðîñ-
òîð³ çíà÷åíü äâîõ ïåðøèõ ãîëîâíèõ êîìïî-
íåíò äëÿ ãåíîòèï³â òà ñåðåäîâèù íà îñíîâ³ 
ñèíãóëÿðíîãî ðîçïîä³ëó ìàòðèö³ ³ ñåðåäîâèù-
íî öåíòðîâàíèõ ãåíîòèï-ñåðåäîâèùíèõ äàíèõ 
[34]. Ó íàøîìó âèïàäêó ïåðø³ äâ³ ãîëîâí³ 
êîìïîíåíòè GGE biplot (Axis 1, Axis 2) ïîÿñ-
íþþòü 70,2% âçàºìîä³¿ ãåíîòèï–ñåðåäîâèùå 
(ðèñ. 4). Ë³í³ÿ, ùî ïåðåòèíàº îñíîâó biplot, º 
ñåðåäíüîþ â³ññþ ñåðåäîâèù. Ñåðåäíº çíà÷åí-
íÿ ñåðåäîâèù ïîì³÷åíî íà í³é ñòð³ëêîþ â êîë³. 
Ïóíêòèðí³ ë³í³¿, ùî âèõîäÿòü ç îñíîâè GGE 
biplot, – âåêòîðè îêðåìèõ ñåðåäîâèù. Êóò 
ì³æ âåêòîðàìè òà ñåðåäíüîþ â³ññþ ñåðåäîâèù 
óêàçóº íà ¿õíþ ðåïðåçåíòàòèâí³ñòü. Ìåíøèé 
êóò ñâ³ä÷èòü ïðî âèùó ðåïðåçåíòàòèâí³ñòü ³ 
íàâïàêè. Íàéá³ëüø ðåïðåçåíòàòèâíèì áóëî 

ñåðåäîâèùå CR–II, íàéìåíø – MS–II ³ GM–III. 
Êóò ì³æ âåêòîðàìè îêðåìèõ ñåðåäîâèù âêà-
çóº íà ¿õíþ ïîä³áí³ñòü (àáî â³äì³òí³ñòü). Íàé-
á³ëüø â³ääàëåíèìè ì³æ ñîáîþ áóëè ñåðåäîâè-
ùà MS–II òà GM–III, à áëèçüêèìè – SF–III ³ 
GM–III. ×èì äîâøèì º âåêòîð, òèì ñåðåäîâè-
ùå ìàº âèùó äèôåðåíö³þâàëüíó çäàòí³ñòü. 
Íàéâèùîþ âîíà áóëà â ñåðåäîâèùàõ SB–II ³ 
GM–II, íàéìåíøîþ – ó GM–I ³ CR–II. Ðàíæè-
ðóâàííÿ ñåðåäîâèù â³äíîñíî ã³ïîòåòè÷íîãî 
«³äåàëüíîãî ñåðåäîâèùà», ÿêå ïîâèííî ðîçòà-
øîâóâàòèñü ó öåíòð³ öåíòðè÷íèõ ê³ë, óêàçóº 
íà ìàêñèìàëüíó íàáëèæåí³ñòü äî íüîãî ñåðåä-
îâèùà GM–II, òîáòî çà ñ³âáè 5 æîâòíÿ ï³ñëÿ 
ïîïåðåäíèêà ñèäåðàëüíèé ïàð (ðèñ. 5). Òàêèì 
÷èíîì, öå ñåðåäîâèùå îïòèìàëüíî ïîºäíóâà-
ëî âèñîêó äèôåðåíö³þâàëüíó çäàòí³ñòü òà ðå-
ïðåçåíòàòèâí³ñòü.

Ïðèì³òêà. Òóò ³ íà ðèñóíêàõ 5–8: GM–I, GM–II, GM–III – 
ïåðøèé, äðóãèé, òðåò³é ñòðîêè ñ³âáè ï³ñëÿ ñèäåðàëüíîãî 
ïàðó; MS–², MS–²², MS–²²² – ïåðøèé, äðóãèé, òðåò³é ñòðîêè 
ñ³âáè ï³ñëÿ ã³ð÷èö³; SB–², SB–²², SB–²²² – ïåðøèé, äðóãèé, 
òðåò³é ñòðîêè ñ³âáè ï³ñëÿ ñî¿; SF–I, SF–II, SF–III – ïåðøèé, 
äðóãèé, òðåò³é ñòðîêè ñ³âáè ï³ñëÿ ñîíÿøíèêó; CR–I, CR–II, 
CR–III – ïåðøèé, äðóãèé, òðåò³é ñòðîêè ñ³âáè ï³ñëÿ êóêóðó-
äçè.

Ðèñ. 4. GGE biplot çà äèôåðåíö³þâàëüíîþ çäàòí³ñòþ 
òà ðåïðåçåíòàòèâí³ñòþ ñåðåäîâèù 

(2016/17–2018/19 ðð.)

GGE biplot «õòî-äå-ïåðåì³ã» º åôåêòèâíèì 
äëÿ â³çóàë³çàö³¿ âçàºìîä³¿ ì³æ ãåíîòèïàìè, 
ñåðåäîâèùàìè òà ïðîâåäåííÿ ìåãàñåðåäî-
âèùíîãî àíàë³çó [34]. Ïîë³ãîíàëüíà ô³ãóðà 
óòâîðåíà ñïîëó÷åííÿì ãåíîòèï³â, ÿê³ íàé-
á³ëüø â³ääàëåí³ â³ä îñíîâè biplot. Ðåøòà ãå-
íîòèï³â ðîçòàøîâàíî âñåðåäèí³ ïîë³ãîíó. 
Íèçêà ë³í³é, ùî âèõîäÿòü ç îñíîâè biplot, 
ðîçä³ëÿþòü ô³ãóðó íà äåê³ëüêà ñåêòîð³â. Ñåê-
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òîðè íà âåðøèíàõ ïîë³ãîíó ì³ñòÿòü ãåíîòè-
ïè, ÿê³ ìàþòü ïåðåâàãó â ïåâíîìó ñåðåäîâè-
ù³ àáî ãðóï³ ñåðåäîâèù (ìåãàñåðåäîâèù³), 
ðîçòàøîâàíèõ ó öüîìó ñåêòîð³. 

ßêùî âñ³ ñåðåäîâèùà ïîòðàïèëè äî îäíîãî 
ñåêòîðà, öå âêàçóº íà òå, ùî â íèõ ïåðåâàãó 
ìàâ ïåâíèé ãåíîòèï. ßêùî ñåðåäîâèùà ðîç-
òàøîâàí³ â ð³çíèõ ñåêòîðàõ, òî ïåðåâàãó ìàëè 
ð³çí³ ãåíîòèïè. ßêùî äî ñåêòîðà ïîòðàïèëè 
ò³ëüêè ãåíîòèïè, öå ñâ³ä÷èòü, ùî âîíè íå 
ìàëè ïåðåâàã ó æîäíîìó ³ç ñåðåäîâèù.

Ó íàøèõ äîñë³äæåííÿõ á³ëüø³ñòü ñåðåäî-
âèù, çà âèíÿòêîì GM–III, SF–III, SF–II, SB–III,
ñôîðìóâàëè îäíå ìåãàñåðåäîâèùå (ðèñ. 6). 

Íà ë³í³¿, ùî â³ää³ëÿº öåé ñåêòîð, òàêîæ çíà-
õîäèëèñÿ ñåðåäîâèùà MS–III ³ CR–III. Òàêèì 
÷èíîì, âèÿâëåí³ îñîáëèâîñò³ ï³äòâåðäæóþòü, 
ùî, ïðàêòè÷íî íåçàëåæíî â³ä ïîïåðåäíèê³â, 
ã³ðøèìè áóëè óìîâè ²²² ñòðîêó ñ³âáè. Îäíàê 
äëÿ ñ³âáè ï³ñëÿ ñîíÿøíèêó öå ñòîñóºòüñÿ ³ 
äðóãîãî ñòðîêó (SF–II).

Ó ñôîðìîâàíîìó ìåãàñåðåäîâèù³ ïåðåâà-
æàëè ãåíîòèïè G13 ‘Ì²Ï Â³äçíàêà’ ³ G5 
‘Òðóä³âíèöÿ ìèðîí³âñüêà’. Íà ë³í³¿ ïîë³ãîíó 
ðîçòàøóâàëèñü G2 ‘Ì²Ï Âàëåíñ³ÿ’ ³ G9 ‘Åñ-
òàôåòà ìèðîí³âñüêà’. Ñåêòîð ì³ñòèòü òàêîæ 
ãåíîòèïè G10 ‘Ì²Ï Àññîëü’, G11 ‘Ì²Ï Äí³-
ïðÿíêà’ ³ G17 ‘Ì²Ï Þâ³ëåéíà’. Ïðàêòè÷íî íà 
ìåæ³ ñåêòîðó ðîçòàøîâàíî G14 ‘Ì²Ï Äàðó-
íîê’ òà G7 ‘Âåæà ìèðîí³âñüêà’. Ðåøòà äîñë³-
äæóâàíèõ ãåíîòèï³â ³ ñòàíäàðò G1 ðîçòàøó-
âàëèñü ó ñåêòîðàõ áåç ñåðåäîâèù.

Íà ðèñóíêó 7 íàâåäåíî ñåðåäíüîñåðåäî-
âèùíó êîîðäèíàö³þ ãåíîòèï³â çà âðîæàé-
í³ñòþ òà ñòàá³ëüí³ñòþ. Íà ñåðåäí³é äëÿ ñå-
ðåäîâèù àáñöèñ³ ñòð³ëêîþ â êîë³ ïîêàçàíî 
ðàíæèðóâàííÿ ãåíîòèï³â çà âðîæàéí³ñòþ, 
àëå íå â ò/ãà, à â çíà÷åííÿõ ãîëîâíèõ êîì-
ïîíåíò. Ó âåðòèêàëüí³é ïëîùèí³ àáñöèñó 
ïåðåòèíàº ñåðåäíÿ îðäèíàòà. Ì³ñöå ¿õ ïåðå-
òèíó ðåïðåçåíòóº ñåðåäíþ âðîæàéí³ñòü çà 
âñ³ìà ñåðåäîâèùàìè. Çì³ùåííÿ ãåíîòèï³â 
â³ä îðäèíàòè, ùî ïîçíà÷åíî ïóíêòèðàìè, 
óêàçóº íà âàð³àáåëüí³ñòü ¿õíüî¿ âðîæàéíîñ-
ò³ â³äíîñíî ðîçðàõóíêîâîãî ð³âíÿ. ×èì 
á³ëüø â³ääàëåíèìè º ãåíîòèïè, òèì ñèëüí³-
øå âîíè âàð³þþòü. Êðàùèìè çà âðîæàéí³ñ-
òþ áóëè ãåíîòèïè (ó ïîðÿäêó ñïàäàííÿ): 
G13 ‘Âåæà ìèðîí³âñüêà’, G10 ‘Ì²Ï Àññîëü’, 

Ðèñ. 5. GGE biplot ðàíæèðóâàííÿ ñåðåäîâèù â³äíîñíî 
«³äåàëüíîãî ñåðåäîâèùà» (2016/17–2018/19 ðð.)

Ðèñ. 6. GGE biplot «õòî-äå-ïåðåì³ã» 
(2016/17–2018/19 ðð.)

Ðèñ. 7. GGE biplot êîîðäèíàö³ÿ ãåíîòèï³â ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ çà âðîæàéí³ñòþ òà ñòàá³ëüí³ñòþ 

(2016/17–2018/19 ðð.)
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G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G9 ‘Åñòàôåòà 
ìèðîí³âñüêà’, G2 ‘Ì²Ï Âàëåíñ³ÿ’. Çíà÷íî ïî-
ñòóïàâñÿ ðåøò³ G12 ‘Àâðîðà Ìèðîí³âñüêà’. 
Ìàêñèìàëüíó ñòàá³ëüí³ñòü â³äçíà÷åíî äëÿ 
ãåíîòèï³â G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G1 
‘Ïîäîëÿíêà’ ³ G15 ‘Ì²Ï Ëàäà’. Íàéâàð³à-
áåëüí³øèìè áóëè ñîðòè G3 ‘Ì²Ï Âèøèâàí-
êà’ ³ G16 ‘Ì²Ï Ôîðòóíà’.

Íà ðèñóíêó 8 ïîäàíî ðàíæèðóâàííÿ çðàç-
ê³â â³äíîñíî «³äåàëüíîãî ãåíîòèïó», ÿêèé òå-
îðåòè÷íî ïîâèíåí çíàõîäèòèñü ó öåíòð³ öåí-
òðè÷íèõ ê³ë ³ ïîçíà÷åíèé íà ñåðåäí³é îñ³ 
äëÿ ñåðåäîâèù ñòð³ëêîþ.

Öåé ãåíîòèï êîìá³íóº ðîçðàõóíêîâå îïòè-
ìàëüíå ïîºäíàííÿ âðîæàéíîñò³ òà ñòàá³ëü-
íîñò³. Ñåðåä äîñë³äæåíèõ, íàéáëèæ÷èì äî 
«³äåàëüíîãî ãåíîòèïó» áóâ ñîðò G5 ‘Òðóä³âíè-
öÿ ìèðîí³âñüêà’, ÿêèé íåçíà÷íî ïîñòóïàâñÿ 
G13 ‘Ì²Ï Â³äçíàêà’, G10 Ì²Ï Àññîëü’, ³ G9 
‘Åñòàôåòà ìèðîí³âñüêà’ çà âðîæàéí³ñòþ, àëå 
ìàâ äåùî âèùó ñòàá³ëüí³ñòü. Çàãàëîì ãðóïó 
ãåíîòèï³â G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G13 
‘Ì²Ï Â³äçíàêà’, G10 ‘Ì²Ï Àññîëü’, G9 ‘Åñòà-
ôåòà ìèðîí³âñüêà’, G2 ‘Ì²Ï Âàëåíñ³ÿ’ ìîæíà 
õàðàêòåðèçóâàòè ÿê òàê³, ùî ìàþòü íàéâè-
ùó âðîæàéí³ñòü òà ñòàá³ëüí³ñòü çà á³ëüø³ñòþ 
äîñë³äæåíèõ êîìá³íàö³é ïîïåðåäíèê³â òà 
ñòðîê³â ñ³âáè ñåðåä äîñë³äæåíèõ. ²íøèé 
êëàñòåð ãåíîòèï³â âêëþ÷àº G11 ‘Ì²Ï Äí³ï-
ðÿíêà’, G17 ‘Ì²Ï Þâ³ëåéíà’, G14 ‘Ì²Ï Äàðó-
íîê’, G7 ‘Âåæà ìèðîí³âñüêà’. Âîíè ïîñòóïà-
ëèñÿ ïåðø³é ãðóï³ çà âðîæàéí³ñòþ ³, êð³ì 
G11 ‘Ì²Ï Äí³ïðÿíêà’, çà ñòàá³ëüí³ñòþ. Âîä-
íî÷àñ âîíè ïåðåâèùóâàëè ñåðåäíþ â äîñë³ä³ 

âðîæàéí³ñòü, ³, â³äïîâ³äíî, ðåøòó ãåíîòèï³â, 
çîêðåìà ñòàíäàðò G1 ‘Ïîäîëÿíêà’.

Âèñíîâêè
Â³äçíà÷åíî äîñòîâ³ðí³ â³äì³òíîñò³ â ðåàê-

ö³¿ äîñë³äæåíèõ ãåíîòèï³â íà ñòðîêè ñ³âáè 
ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â. Â³äíîñíî ìåí-
øèì áóâ âïëèâ ïîïåðåäíèê³â íà âðîæàéí³ñòü 
ñîðò³â ‘Åñòàôåòà ìèðîí³âñüêà’ òà ‘Âåæà ìè-
ðîí³âñüêà’, á³ëüøèì – ñîðò³â ‘Ì²Ï Äàðóíîê’, 
‘Ì²Ï Êíÿæíà’ òà ‘Ì²Ï Âèøèâàíêà’. Âèÿâëå-
íî çàãàëüíó òåíäåíö³þ çìåíøåííÿ ñåðåäíüî¿ 
âðîæàéíîñò³ â äîñë³ä³ ç³ çì³ùåííÿì ñòðîêó 
ñ³âáè â³ä 26 âåðåñíÿ äî 16 æîâòíÿ. Îïòè-
ìàëüíèì áóâ ñòðîê ñ³âáè 5 æîâòíÿ äëÿ ñîð-
ò³â ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Àññîëü’  
òà ‘Ì²Ï Äí³ïðÿíêà’ ï³ñëÿ ïîïåðåäíèêà ñèäå-
ðàëüíèé ïàð, ‘Âåæà ìèðîí³âñüêà’ ï³ñëÿ ã³ð-
÷èö³, ‘Ì²Ï Ôîðòóíà’ ï³ñëÿ ñîíÿøíèêó, ñîð-
ò³â ‘Ì²Ï Ôîðòóíà’ òà ‘Ïîäîëÿíêà’ ï³ñëÿ êó-
êóðóäçè.

Íàáëèæåíèì äî «³äåàëüíîãî ñåðåäîâèùà» 
äëÿ ðåàë³çàö³¿ ð³âíÿ âðîæàéíîñò³ á³ëüøîñò³ 
ãåíîòèï³â áóâ äðóãèé ñòðîê ñ³âáè ï³ñëÿ ïî-
ïåðåäíèêà ñèäåðàëüíèé ïàð. Çà âñ³ìà ñòðî-
êàìè ñ³âáè é ïîïåðåäíèêàìè â ñåðåäíüîìó çà 
òðè ðîêè íàéîïòèìàëüí³øå ïîºäíàííÿ ð³âíÿ 
âðîæàéíîñò³ ³ ñòàá³ëüíîñò³ â³äçíà÷åíî äëÿ 
ñîðò³â ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Â³ä-
çíàêà’, ‘Ì²Ï Àññîëü’, ‘Åñòàôåòà ìèðîí³âñüêà’, 
‘Ì²Ï Âàëåíñ³ÿ’.

Îòæå, âèÿâëåíî åôåêòèâí³ñòü âèêîðèñòàí-
íÿ ð³çíèõ ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðå-
äíèê³â äëÿ îö³íþâàííÿ âðîæàéíîñò³ òà ñòà-
á³ëüíîñò³ ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿. 
Òàêèé ï³äõ³ä ìîæå áóòè âèêîðèñòàíèé ÿê íà 
çàâåðøàëüíîìó åòàï³ ñåëåêö³¿ äëÿ äèôåðåí-
ö³þâàííÿ ñåëåêö³éíèõ ë³í³é çà âðîæàéí³ñòþ 
òà ñòàá³ëüí³ñòþ, òàê ³ ï³ä ÷àñ ðîçðîáëåííÿ 
áàçîâèõ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ 
íîâîñòâîðåíèõ ñîðò³â.
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Purpose. To determine the effectiveness of using cont-
rasting sowing dates after different predecessors to assess 
the genotypes of bread winter wheat in terms of yield and 
stability. Methods. Field, laboratory, mathematical statis-
tics. Results. A different, but reliable level of influence on 
the yield of bread winter wheat genotypes of such factors 
as conditions of the year of cultivation (66.2%), predeces-
sors (12.5%), sowing date (6.1%) and genotype (1.7% ) was 
revealed. Significant differences were noted in the response 
of the studied genotypes to the sowing date after different 
predecessors. Relatively less influence of the predecessors 
on the yield of the varieties ‘Estafeta Myronivska’ and ‘Vezha 
Myronivska’ was revealed, more – for the varieties ‘MIP Da-
runok’, ‘MIP Kniazhna’ and ‘MIP Vyshyvanka’. The sowing 
dates had less influence on the yield of the varieties ‘MIP 
Fortuna’, ‘MIP Vyshyvanka’ and ‘Trudivnytsia Myronivska’. A 
general tendency for decrease in the average annual yield 
was established in the experiment with a shift in the so-
wing dates from September 26 to October 16. However, for 
the number of genotypes after certain predecessors, the 
optimal sowing date was the 5th of October: after the pre-
decessor, green-manure fallow – for varieties ‘Trudivnytsia 
myronivska’, ‘MIP Assol’ and ‘MIP Dniprianka’, after mustard –
‘Vezha Myronivska’, after sunflower – ‘MIP Fortuna’, after 

corn – ‘MIP Fortuna’ and ‘Podolianka’. In terms of sowing 
dates, the least variation in yield was found after the pre-
decessors green manure, mustard and corn varieties ‘MIP 
Vyshyvanka’, ‘Balada Myronivska’, ‘MIP Kniazhna’, ‘Estafeta 
Myronivska’. Using the GGE biplot, it was found that close to 
the ‘ideal environment’ for the realization of the yield level 
of most genotypes was the second sowing date after green-
manure fallow predecessor. For different sowing dates and 
predecessors, on average for three years, the optimal combi-
nation of the level of yield and stability was noted for the 
varieties ‘Trudivnytsia Myronivska’, ‘MIP Vidznaka’, ‘MIP Assol’, 
‘Estafeta Myronivska’, ‘MIP Valensiia’. Conclusions. Thus, the 
use of different so wing dates after various predecessors is 
an effective approach to organization of genotype-environ-
mental tests. It makes it possible to identify the genotypes 
which are specifically adapted to certain conditions (prede-
cessors and sowing dates) and genotypes with a relatively 
high level of stability when sowing after various predeces-
sors and on different dates. This approach can be used both 
at the final stage of breeding to differentiate breeding lines 
for yield and stability, and in the development of basic ele-
ments of technology for growing newly created varieties.

Keywords: bread winter wheat; yield; stability; year of cul-
tivation; coefficient of variation; ANOVA; GGE biplot.
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