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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Âñòóï
Ïøåíèöÿ ì’ÿêà (Triticum aestivum L.) – 

ö³ííå äæåðåëî á³ëêà, âóãëåâîä³â, â³òàì³í³â, 
ì³íåðàë³â òà ³íøèõ âàæëèâèõ íóòð³ºíò³â, à 
òîìó º îäí³ºþ ç êëþ÷îâèõ ñ³ëüñüêîãîñïîäàð-
ñüêèõ êóëüòóð äëÿ õàð÷óâàííÿ ïðèáëèçíî 
35% ñâ³òîâîãî íàñåëåííÿ [1–3]. Çåðíî ïøåíè-
ö³ – îñíîâíà ñèðîâèíà äëÿ õë³áîïåêàðñüêîãî, 
êðóï’ÿíîãî, êîíäèòåðñüêîãî òà ìàêàðîííîãî 
âèðîáíèöòâ [4, 5]. Óæèâàþ÷è õë³áîáóëî÷í³ 
âèðîáè, ëþäèíà îòðèìóº äî 50% äîáîâî¿ íîð-
ìè á³ëê³â ³ âóãëåâîä³â, 70–80% â³òàì³íó Â1 
(ò³àì³í), çíà÷íó ÷àñòèíó ³íøèõ â³òàì³í³â, 
ì³íåðàëüíèõ òà ³íøèõ ðå÷îâèíè [6]. Òîìó 
çðîñòàííÿ âèðîáíèöòâà çåðíà ïøåíèö³ ì’ÿ-
êî¿, ÿêå â³äïîâ³äàòèìå âèìîãàì ñâ³òîâèõ 
ñòàíäàðò³â, º îäíèì ³ç âàæëèâèõ çàâäàíü 
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Ìåòà. Âèÿâèòè îñîáëèâîñò³ ôîðìóâàííÿ êîìïëåêñó ïîêàçíèê³â ÿêîñò³ ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä óìîâ ðîêó, 
ïîïåðåäíèê³â ³ ñòðîê³â ñ³âáè, à òàêîæ äèôåðåíö³þâàòè é âèä³ëèòè ñîðòè ç ï³äâèùåíèì òà ñòàá³ëüíèì ¿õ ð³âíåì ïðî-
ÿâó. Ìåòîäè. Ïîëüîâ³, ëàáîðàòîðí³, ñòàòèñòè÷í³. Ðåçóëüòàòè. Óñòàíîâëåíî ð³çíó ÷àñòêó âïëèâó óìîâ ðîêó, ïîïåðåä-
íèêà, ñòðîêó ñ³âáè òà ¿õíüî¿ âçàºìîä³é íà ïîêàçíèêè ÿêîñò³ äåÿêèõ ñîðò³â. Âèÿâëåíî ð³çíó ðåàêö³þ ñîðò³â çà ïîêàç-
íèêàìè ÿêîñò³ çàëåæíî â³ä äîñë³äæåíèõ ÷èííèê³â. Íèçüêèì áóâ êîåô³ö³ºíò âàð³àö³¿ çà ïîêàçíèêàìè íàòóðè çåðíà, 
âîäîïîãëèíàëüíî¿ çäàòíîñò³ áîðîøíà, ïîðèñòîñò³ ì’ÿêóøà. Âèñîêó âàð³àáåëüí³ñòü âèÿâëåíî äëÿ ñèëè áîðîøíà ï³ñëÿ 
ïîïåðåäíèê³â ñîíÿøíèê ³ ñîÿ; êîíô³ãóðàö³¿ àëüâåîãðàìè ï³ñëÿ ñîíÿøíèêà òà ñî¿; ³íäåêñó åëàñòè÷íîñò³ ò³ñòà ï³ñëÿ êó-
êóðóäçè; âàëîðèìåòðè÷íî¿ îö³íêè ï³ñëÿ ã³ð÷èö³; ñòóïåíÿ ðîçð³äæåííÿ ò³ñòà ï³ñëÿ ñèäåðàëüíîãî ïàðó, ñîíÿøíèêó, êóêó-
ðóäçè é îñîáëèâî ï³ñëÿ ã³ð÷èö³ òà ñî¿. Âèä³ëåíî ñîðòè, ÿê³ â ñåðåäíüîìó çà 2016/17–2018/19 ðð. äîñòîâ³ðíî ïåðåâàæà-
ëè ñòàíäàðò ÿê çà îêðåìèìè, òàê ³ íèçêîþ ô³çè÷íèõ ïîêàçíèê³â ÿêîñò³ çåðíà é áîðîøíà òà ðåîëîã³÷íèìè âëàñòèâîñòÿìè 
ò³ñòà. GYT biplot àíàë³çîì âèä³ëåíî ñîðòè ‘Ì²Ï Â³äçíàêà’ ³ ‘Ì²Ï Àññîëü’ ç îïòèìàëüí³øèì ïîºäíàííÿì ï³äâèùåíîãî ð³âíÿ 
âðîæàéíîñò³ òà êîìïëåêñó ïîêàçíèê³â ÿêîñò³ ó ðîçð³ç³ ð³çíèõ ðîê³â, ïîïåðåäíèê³â òà ñòðîê³â ñ³âáè. Äåùî ïîñòóïà-
ëèñü ¿ì, àëå â³ä÷óòíî ïåðåâàæàëè ðåøòó, ñîðòè ‘Åñòàôåòà ìèðîí³âñüêà’, ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Âàëåíñ³ÿ’, ‘Ì²Ï 
Þâ³ëåéíà’, ‘Áàëàäà ìèðîí³âñüêà’, ‘Âåæà ìèðîí³âñüêà’. Âèñíîâêè. Âèä³ëåí³ çà ïîêàçíèêàìè ÿêîñò³ ñîðòè, ìîæóòü áóòè 
âèêîðèñòàí³ ÿê ãåíåòè÷í³ äæåðåëà â ñåëåêö³éíîìó ïðîöåñ³. Ñòàá³ëüí³øèé ð³âåíü ïðîÿâó âðîæàéíîñò³ òà ïîêàçíèê³â 
ÿêîñò³ çà ð³çíèõ ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â ñë³ä î÷³êóâàòè çà âèðîùóâàííÿ ñîðò³â ‘Ì²Ï Â³äçíàêà’, ‘Ì²Ï 
Àññîëü’, à òàêîæ ‘Åñòàôåòà ìèðîí³âñüêà’, ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Ì²Ï Âàëåíñ³ÿ’, ‘Ì²Ï Þâ³ëåéíà’, ‘Áàëàäà ìèðîí³âñüêà’, 
‘Âåæà ìèðîí³âñüêà’. Âèÿâëåí³ îñîáëèâîñò³ ñë³ä óðàõîâóâàòè ï³ä ÷àñ îö³íþâàííÿ òà äèôåðåíö³þâàííÿ ãåíîòèï³â ó 
ñåëåêö³éíîìó ïðîöåñ³, à òàêîæ ðîçðîáëåííÿ áàçîâèõ åëåìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿.
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ñ³ëüñüêîãîñïîäàðñüêî¿ íàóêè òà âèðîáíè-
öòâà [7, 8].

Triticum aestivum L. îö³íþþòü çà áîðîøíî-
ìåëüíèìè (íàòóðà çåðíà, ìàñà 1000 çåðåí, 
ñêëîïîä³áí³ñòü, êðóïí³ñòü òîùî) òà õë³áîïå-
êàðñüêèìè âëàñòèâîñòÿìè (óì³ñò á³ëêà, ïî-
êàçíèê ñåäèìåíòàö³¿, óì³ñò êëåéêîâèíè òà ¿¿ 
ÿê³ñòü, ô³çè÷í³ âëàñòèâîñò³ ò³ñòà, îá’ºì õë³áà 
òîùî) [9]. Ìàñà 1000 çåðåí ³ íàòóðà º îäíèìè 
ç îñíîâíèõ ô³çè÷íèõ ïîêàçíèê³â çåðíà òà 
éîãî áîðîøíîìåëüíèõ âëàñòèâîñòåé, ÿê³ õà-
ðàêòåðèçóþòü éîãî êðóïí³ñòü, âèð³âíÿí³ñòü ³ 
âèïîâíåí³ñòü [9, 10]. Á³ëîê òà êëåéêîâèíà – 
îäí³ ç îñíîâíèõ êîìïîíåíò³â çåðíà ïøåíèö³. 
Óì³ñò á³ëêà, ñèðî¿ êëåéêîâèíè òà ³íäåêñ äå-
ôîðìàö³¿ êëåéêîâèíè ïîâ’ÿçàí³ ç õàð÷îâîþ 
ÿê³ñòþ õë³áîáóëî÷íèõ, êðóï’ÿíèõ ³ ìàêàðîí-
íèõ âèðîá³â [11, 12]. Óì³ñò á³ëêà â çåðí³ ïøå-
íèö³ ì’ÿêî¿ âàð³þº â³ä 7 äî 17%, ïðè öüîìó 
80–90% â³ä éîãî çàãàëüíî¿ ê³ëüêîñò³ ñòàíî-
âèòü êëåéêîâèíà [13]. Ñàìå êëåéêîâèíí³ á³ë-
êè áåðóòü ó÷àñòü â óòâîðåíí³ ìåõàí³÷íî¿ 
îñíîâè ò³ñòà, à â³ä ¿¿ ÿêîñò³ çàëåæèòü ñòðóê-
òóðà ì’ÿêóøà âèïå÷åíîãî õë³áà [14]. Ïîêàç-
íèê ñåäèìåíòàö³¿ – îçíàêà ÿêîñò³ áîðîøíà, 
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ÿêà õàðàêòåðèçóº ïîòåíö³éí³ âëàñòèâîñò³ 
á³ëêîâîãî êîìïëåêñó [15]. Õë³áîïåêàðñüê³ 
âëàñòèâîñò³ áîðîøíà õàðàêòåðèçóþòüñÿ êîìï-
 ëåêñîì ïîêàçíèê³â âàæëèâèõ ó òåõíîëîã³÷-
íîìó ïðîöåñ³ âèãîòîâëåííÿ õë³áà òà âèçíà÷à-
þòü ÿê³ñòü ê³íöåâîãî ïðîäóêòó [16, 17]. Ñèëà 
áîðîøíà º âàæëèâèì ïîêàçíèêîì õë³áîïå-
êàðñüêî¿ ÿêîñò³, ÿêèé õàðàêòåðèçóº çäàò-
í³ñòü óòâîðþâàòè ò³ñòî ç ïåâíèìè ô³çè÷íèìè 
âëàñòèâîñòÿìè. Âîíà çàáåçïå÷óº ãàçîóòðèìó-
âàëüíó çäàòí³ñòü ò³ñòà, çá³ëüøåííÿ îá’ºìó 
ò³ñòà òà õë³áà. Òàê³ ïîêàçíèêè ÿêîñò³, ÿê 
ïðóæí³ñòü ³ ðîçòÿæí³ñòü ò³ñòà, éîãî ³íäåêñ 
åëàñòè÷íîñò³ òà ¿õíº ñï³ââ³äíîøåííÿ íàäà-
þòü äîäàòêîâó ³íôîðìàö³þ ùîäî ñèëè áîðîø-
íà é õàðàêòåðèçóþòü ôîðìîóòðèìóâàëüíó 
çäàòí³ñòü ïîäîâèõ âèðîá³â. Ó òåõíîëîã³÷íîìó 
ïðîöåñ³ âèãîòîâëåííÿ õë³áîáóëî÷íèõ âèðî-
á³â îáîâ’ÿçêîâî âðàõîâóþòü âîäîïîãëèíàëüíó 
çäàòí³ñòü áîðîøíà, ÷àñ óòâîðåííÿ ò³ñòà, éîãî 
ñò³éê³ñòü, ñòóï³íü ðîçð³äæåííÿ òà âàëîðèìåò-
ðè÷íó îö³íêó. Ö³ ïîêàçíèêè íàäàþòü ³íôîð-
ìàö³þ ùîäî «ïîâåä³íêè» ò³ñòà ï³ä ÷àñ çàì³ñó, 
ùî âàæëèâî â ïðîöåñ³ éîãî ïîäàëüøîãî ðîç-
ðîáëåííÿ [18]. Îá’ºì âèïå÷åíîãî õë³áà äàº 
çìîãó â³çóàëüíî õàðàêòåðèçóâàòè õë³áîïå-
êàðñüê³ âëàñòèâîñò³ [19]. Ïîðèñò³ñòü õë³áà 
ïîâ’ÿçàíà ç éîãî çàñâîºííÿì îðãàí³çìîì. Äîá-
ðå ðîçðèõëåíèé õë³á ç ð³âíîì³ðíî äð³áíèìè, 
òîíêîñò³ííèìè ïîðàìè øâèäêî çìî÷óºòüñÿ, 
ëåãêî ðîçæîâóºòüñÿ òà âçàºìîä³º ç³ øëóíêî-
âèì ñîêîì, à òîìó ë³ïøå çàñâîþºòüñÿ. Çà-
ãàëüíà îö³íêà õë³áà âêëþ÷àº, îêð³ì âèùåâêà-
çàíèõ ïîêàçíèê³â, òàêîæ åëàñòè÷í³ñòü ì’ÿêó-
øà, éîãî êîë³ð, ñìàê, çîâí³øí³é âèãëÿä õë³-
áà. Îòæå, ö³íí³ñòü òîãî ÷è ³íøîãî ñîðòó äëÿ 
âèãîòîâëåííÿ õë³áà âèçíà÷àºòüñÿ ö³ëèì 
êîìïëåêñîì ÿê³ñíèõ ïîêàçíèê³â, ÿê³ õàðàê-
òåðèçóþòü â³äíîñíî ð³çí³ àñïåêòè àáî æ äî-
ïîâíþþòü îäèí îäíîãî. 

Ïîêàçíèêè ÿêîñò³ çåðíà, ÿê ³ âðîæàéí³ñòü 
ïøåíèö³, âèçíà÷àþòüñÿ çàâäÿêè ðåàë³çàö³¿ 
ãåíåòè÷íîãî ïîòåíö³àëó ó âçàºìîä³¿ ç óìîâà-
ìè äîâê³ëëÿ òà òåõíîëîã³ºþ âèðîùóâàííÿ 
[20, 21]. Ðåàë³çóâàòè ãåíåòè÷íèé ïîòåíö³àë 
ñîðò ìîæå ëèøå â ðàç³ çàñòîñóâàííÿ àãðî-
òåõíîëîã³÷íèõ çàõîä³â, ÿê³ çàäîâîëüíÿþòü 
éîãî á³îëîã³÷í³ ïîòðåáè [22, 23]. Íèçêîþ äî-
ñë³äíèê³â óñòàíîâëåíî ì³íëèâ³ñòü ïîêàçíè-
ê³â ÿêîñò³ çåðíà ñîðò³â ïøåíèö³ ì’ÿêî¿ çà 
ñ³âáè â ð³çí³ ñòðîêè, ï³ñëÿ ð³çíèõ ïîïåðåäíè-
ê³â [24–28]. Òàêèì ÷èíîì, âàæëèâèìè äëÿ 
âèðîáíè÷èõ óìîâ º ÿê ³íôîðìàö³ÿ ùîäî 
îïòèìàëüíèõ äëÿ ïåâíîãî ñîðòó ñòðîêó ñ³âáè 
òà ïîïåðåäíèêà, òàê ³ ñòâîðåííÿ é ³äåíòèô³-
êóâàííÿ ãåíîòèï³â ç â³äíîñíî ñòàá³ëüíèì 
ð³âíåì ïîêàçíèê³â ÿêîñò³ ï³ñëÿ ð³çíèõ ïî-
ïåðåäíèê³â òà çà ð³çíèõ ñòðîê³â ñ³âáè [29, 30].

Ìåòà äîñë³äæåíü – âèÿâèòè îñîáëèâîñò³ 
ôîðìóâàííÿ êîìïëåêñó ïîêàçíèê³â ÿêîñò³ 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä óìîâ 
ðîêó, ïîïåðåäíèê³â ³ ñòðîê³â ñ³âáè, à òàêîæ 
äèôåðåíö³þâàòè é âèîêðåìèòè ñîðòè ç ï³ä-
âèùåíèì òà ñòàá³ëüíèì ¿õ ð³âíåì ïðîÿâó.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2016/17–

2018/19 ðð. ó Ìèðîí³âñüêîìó ³íñòèòóò³ ïøå-
íèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè.  
Ïîð³âíÿíî ³ç ñîðòîì-ñòàíäàðòîì G1 ‘Ïîäîëÿí-
êà’ (St) äîñë³äèëè ø³ñòíàäöÿòü ñîðò³â ïøåíè-
ö³ ì’ÿêî¿ îçèìî¿ (Triticum aestivum L.) ìèðî-
í³âñüêî¿ ñåëåêö³¿: G2 ‘Ì²Ï Âàëåíñ³ÿ’, G3 ‘Ì²Ï 
Âèøèâàíêà’, G4 ‘Ì²Ï Êíÿæíà’, G5 ‘Òðóä³âíè-
öÿ ìèðîí³âñüêà’, G6 ‘Áàëàäà ìèðîí³âñüêà’, G7 
‘Âåæà ìèðîí³âñüêà’, G8 ‘Ãðàö³ÿ ìèðîí³âñüêà’, 
G9 ‘Åñòàôåòà ìèðîí³âñüêà’, G10 ‘Ì²Ï Àññîëü’, 
G11 ‘Ì²Ï Äí³ïðÿíêà’, G12 ‘Àâðîðà ìèðîí³â-
ñüêà’, G13 ‘Ì²Ï Â³äçíàêà’, G14 ‘Ì²Ï Äàðóíîê’, 
G15 ‘Ì²Ï Ëàäà’, G16 ‘Ì²Ï Ôîðòóíà’, G17 ‘Ì²Ï 
Þâ³ëåéíà’. Ñ³âáó ïðîâîäèëè ó òðè ñòðîêè (I – 
26 âåðåñíÿ, II – 5 æîâòíÿ òà III – 16 æîâòíÿ) 
ï³ñëÿ ï’ÿòè ïîïåðåäíèê³â [ñèäåðàëüíèé ïàð 
(GM), ã³ð÷èöÿ (MS),ñîíÿøíèê (SF), êóêóðóäçà 
(CR), ñîÿ (SB)]. 

¥ðóíòîâ³ òà ïîãîäí³ óìîâè ðîê³â ïðîâåäåííÿ 
äîñë³äæåíü äîêëàäíî îõàðàêòåðèçîâàíî íàìè â 
ïîïåðåäíüîìó ïîâ³äîìëåíí³ [31]. Àãðîòåõí³êà 
âèðîùóâàííÿ –  çàãàëüíîïðèéíÿòà äëÿ çîíè 
Ë³ñîñòåïó [32]. Ñ³âáó çä³éñíþâàëè ñåëåêö³éíîþ 
ñ³âàëêîþ ÑÍ-10 Ö ç íîðìîþ âèñ³âó 5 ìëí ñõî-
æèõ íàñ³íèí íà 1 ãà. Ä³ëÿíêè ðîçì³ùóâàëè 
ðåíäîì³çîâàíî â ÷îòèðèðàçîâ³é ïîâòîðíîñò³. 
Îáë³êîâà ïëîùà – 10 ì2. Çáèðàëè âðîæàé ïðÿ-
ìèì êîìáàéíóâàííÿì («Sampo-130»). 

ßê³ñí³ ïîêàçíèêè îö³íþâàëè ç êîæíîãî 
ïîâòîðåííÿ. Ìàñó 1000 çåðåí (TKW) îáë³êî-
âóâàëè, â³äðàõîâóþ÷è äâ³ ïðîáè ïî 500 çå-
ðåí, êîæíó ç ÿêèõ çâàæóâàëè ç òî÷í³ñòþ äî 
0,1 ã (ð³çíèöÿ ì³æ ìàñîþ äâîõ íàâàæîê íå 
ïåðåâèùóâàëà 5%). Íàòóðó çåðíà (TW), ó ã/ë, 
âèçíà÷àëè çà äîïîìîãîþ ë³òðîâî¿ ïóðêè (ð³ç-
íèöÿ ì³æ ïàðàëåëüíèìè âèçíà÷åííÿìè íå 
ïåðåâèùóâàëà 5 ã). Óì³ñò á³ëêà â áîðîøí³ 
(PC) âèì³ðþâàëè çà äîïîìîãîþ ñïåêòðîìåòðà 
áëèæíüîãî ³íôðà÷åðâîíîãî â³äáèòòÿ (ñïåê-
òðàëüíèé ä³àïàçîí 1400–2400 íì) íà ïðèëàä³ 
ÑÏÅÊÒÐÀÍ 119Ì. Ïîêàçíèê ñåäèìåíòàö³¿ 
(SE) îö³íþâàëè ì³êðîìåòîäîì çà À. ß. Ïóì-
ïÿíñüêèì. Ê³ëüê³ñòü ñèðî¿ êëåéêîâèíè 
(WGC) âèçíà÷àëè â³äìèâàííÿì ò³ñòà, óòâîðå-
íîãî çà çì³øóâàííÿ 25 ã áîðîøíà ç 12 ìë 
2%-ãî ñîëÿíîãî ðîç÷èíó. ²íäåêñ äåôîðìàö³¿ 
êëåéêîâèíè (GDI) – çà äîïîìîãîþ ïðèëàäó 
ÈÄÊ-1Ì. Äëÿ âèì³ðþâàííÿ ñèëè áîðîøíà (W), 
ïðóæíîñò³ ò³ñòà (P), êîíô³ãóðàö³¿ àëüâåîãðà-
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ìè (P/L) òà ³íäåêñó åëàñòè÷íîñò³ ò³ñòà (Ie) 
âèêîðèñòîâóâàëè ïðèëàä Alveograph Chopin. 
Âîäîïîãëèíàëüíó çäàòí³ñòü áîðîøíà (WA), 
ñòóï³íü ðîçð³äæåííÿ ò³ñòà (DS) òà âàëîðèìåò-
ðè÷íó îö³íêó (VV) àíàë³çóâàëè íà ïðèëàä³ 
Farinograph Brabender. Ò³ñòî çàì³øóâàëè â 
ò³ñòîì³ñèëö³ òèïó Swanson, ìîäåëü 100-200 À. 
Äëÿ áðîä³ííÿ òà âèòðèìóâàííÿ ò³ñòà âèêîðèñ-
òàëè òåðìîñòàò 505-ÑÑ. Õë³áö³ âèï³êàëè â 
åëåêòðè÷í³é ïå÷³ ç ãîðèçîíòàëüíî îáåðòàëü-
íèì ïîäîì (t = 230 °Ñ). Îá’ºì õë³áà (VB)             
âèì³ðþâàëè íà ïðèëàä³ ÎÌÕ-1. 

Ñòàòèñòè÷íî îòðèìàí³ äàí³ îáðîáëÿëè çà 
ìåòîäàìè îïèñîâî¿ ñòàòèñòèêè òà äèñïåðñ³é-
íîãî àíàë³çó (ANOVA) ç âèêîðèñòàííÿì ïðî-
ãðàì Microsoft Excel 2013, Statistica 8.0. Äëÿ 
äèôåðåíö³þâàííÿ òà âèîêðåìëåííÿ ãåíîòèï³â, 
ÿê³ ïîºäíóþòü êîìïëåêñ ïîêàçíèê³â ÿêîñò³ ç 
ï³äâèùåíèì ð³âíåì óðîæàéíîñò³ çà âñ³ìà âà-
ð³àíòàìè äîñë³äó, âèêîðèñòàëè GYT (genotype 
by yield*trait) biplot àíàë³ç [33]. Äëÿ ïîáóäîâè 
ãðàô³ê³â âèêîðèñòàëè ïðîãðàìó GEA-R. 

Ðåçóëüòàòè äîñë³äæåíü
Íà ðèñóíêó 1 íàâåäåíî ÷àñòêè âïëèâó ðîêó, 

ïîïåðåäíèêà, ñòðîêó ñ³âáè òà ¿õíüî¿ âçàºìîä³¿ 
íà ïîêàçíèêè ÿêîñò³ äîñë³äæóâàíèõ ãåíîòè-
ï³â. Âèÿâëåíî ð³çíå ñï³ââ³äíîøåííÿ âïëèâó 
öèõ ÷èííèê³â äëÿ ð³çíèõ ñîðò³â. Çîêðåìà, 
÷àñòêà âïëèâó óìîâ ðîêó íàéá³ëüøå âàð³þâàëà 
çà ïîêàçíèêîì ïîðèñòîñò³ ì’ÿêóøà (â³ä 0,8% ó 
ñîðòó G15 ‘Ì²Ï Ëàäà’ äî 85,5% ó G2 ‘Ì²Ï Âà-
ëåíñ³ÿ’), à òàêîæ ³íäåêñîì åëàñòè÷íîñò³ ò³ñòà 
(â³ä 6,2% ó G6 ‘Áàëàäà ìèðîí³âñüêà’ äî 85,0% 
ó G9 ‘Åñòàôåòà ìèðîí³âñüêà’); ïîïåðåäíèêà – 
äëÿ ïîðèñòîñò³ ì’ÿêóøà (â³ä 0,3% ó G5 ‘Òðó-
ä³âíèöÿ ìèðîí³âñüêà’ äî 24,9% ó G3 ‘Ì²Ï Âè-
øèâàíêà’); ñòðîêó ñ³âáè – óì³ñò ñèðî¿ êëåéêî-
âèíè (â³ä 0,1% ó G15 ‘Ì²Ï Ëàäà’ äî 14,5% ó G2 
‘Ì²Ï Âàëåíñ³ÿ’); âçàºìîä³¿ ð³ê*ïîïåðåäíèê – 
ïîðèñòîñò³ ì’ÿêóøà (â³ä 2,1% ó G2 ‘Ì²Ï Âà-
ëåíñ³ÿ’ äî 64,9% ó G15 ‘Ì²Ï Ëàäà’), îö³íêè 
õë³áà (â³ä 7,1% ó G7 ‘Âåæà ìèðîí³âñüêà’ äî 
64,4% ó G15 ‘Ì²Ï Ëàäà’); âçàºìîä³¿ ð³ê*ñòðîê 
ñ³âáè – óì³ñòó á³ëêà (â³ä 0,5% ó G14 ‘Ì²Ï Äà-
ðóíîê’ äî 14,8% ó G3 ‘Ì²Ï Âèøèâàíêà’ ), óì³ñ-
òó ñèðî¿ êëåéêîâèíè (â³ä 0,4% ó G9 ‘Åñòàôåòà 
ìèðîí³âñüêà’ äî 13,7% ó G11 ‘Ì²Ï Äí³ïðÿí-
êà’); âçàºìîä³¿ ïîïåðåäíèê*ñòðîê ñ³âáè – ñèëè 
áîðîøíà (â³ä 0,8% ó G3 ‘Ì²Ï Âèøèâàíêà’ äî 
26,1% ó G13 ‘Ì²Ï Â³äçíàêà’), ïðóæíîñò³ ò³ñ-
òà (â³ä 1,4% ó G12 ‘Àâðîðà ìèðîí³âñüêà’ äî 
21,0% ó G13 ‘Ì²Ï Â³äçíàêà’); âçàºìîä³¿ 
ð³ê*ïîïåðåäíèê*ñòðîê ñ³âáè – óì³ñòó á³ëêà (â³ä 
7,8% ó G9 ‘Åñòàôåòà ìèðîí³âñüêà’ äî 41,0% ó 
G15 ‘Ì²Ï Ëàäà’), óì³ñòó ñèðî¿ êëåéêîâèíè (â³ä 
8,4% ó G7 ‘Âåæà ìèðîí³âñüêà’ äî 40,1% ó G8 
‘Ãðàö³ÿ ìèðîí³âñüêà’), ïðóæíîñò³ ò³ñòà (â³ä 

4,1% ó G14 ‘Ì²Ï Äàðóíîê’ äî 35,3% ó G11 
‘Ì²Ï Äí³ïðÿíêà’). 

Âèÿâëåíî ìåíøèé âïëèâ óìîâ ðîêó âèðî-
ùóâàííÿ íà á³ëüø³ñòü ïîêàçíèê³â ÿêîñò³ ó 
ñîðò³â G4 ‘Ì²Ï Êíÿæíà’, G15 ‘Ì²Ï Ëàäà’, G6 
‘Áàëàäà ìèðîí³âñüêà’ òà G1 ‘Ïîäîëÿíêà’; ïî-
ïåðåäíèêà – G10 ‘Ì²Ï Àññîëü’, G16 ‘Ì²Ï Ôîð-
òóíà’, G15 ‘Ì²Ï Ëàäà’, G6 ‘Áàëàäà ìèðîí³â-
ñüêà’; ñòðîêó ñ³âáè – G10 ‘Ì²Ï Àññîëü’, G3 
‘Âèøèâàíêà ìèðîí³âñüêà’, G8 ‘Ãðàö³ÿ ìèðî-
í³âñüêà’. Âîäíî÷àñ íèçêà ñîðò³â ñèëüí³øå ðå-
àãóâàëè íà çì³íó ïðèðîäíèõ òà àíòðîïîãåí-
íèõ ÷èííèê³â çà ïåðåâàæíîþ á³ëüø³ñòþ ïî-
êàçíèê³â ÿêîñò³. Çîêðåìà, íà óìîâè ðîêó – G7 
‘Âåæà ìèðîí³âñüêà’, G5 ‘Òðóä³âíèöÿ ìèðîí³â-
ñüêà’, G12 ‘Àâðîðà ìèðîí³âñüêà’, G14 ‘Ì²Ï Äà-
ðóíîê’; ïîïåðåäíèê – G3 ‘Ì²Ï Âèøèâàíêà, 
G14 ‘Ì²Ï Äàðóíîê’, G9 ‘Åñòàôåòà ìèðîí³â-
ñüêà’, G13 ‘Ì²Ï Â³äçíàêà’; ñòðîê ñ³âáè – G2 
‘Ì²Ï Âàëåíñ³ÿ’, G12 ‘Àâðîðà ìèðîí³âñüêà’.

Âèÿâëåíî â³äì³òíîñò³ âåëè÷èíè êîåô³ö³ºí-
òà âàð³àö³¿ ó ñîðò³â çà ïåâíèìè ïîêàçíèêàìè 
ÿêîñò³ â ð³çí³ ñòðîêè ñ³âáè ï³ñëÿ ð³çíèõ ïî-
ïåðåäíèê³â (ðèñ. 2). Ñëàáêîþ áóëà âàð³àáåëü-
í³ñòü [êîåô³ö³ºíò âàð³àö³¿ (CV) < 5%] ð³âíÿ 
ïðîÿâó íàòóðè çåðíà, âîäîïîãëèíàëüíî¿ çäàò-
íîñò³ áîðîøíà, ïîðèñòîñò³ ì’ÿêóøà. Çíà÷íèé 
êîåô³ö³ºíò âàð³àö³¿ (CV > 20%) óñòàíîâëåíî 
äëÿ òàêèõ ïîêàçíèê³â ÿêîñò³ ïøåíèö³ ì’ÿêî¿ 
îçèìî¿, ÿê ñèëà áîðîøíà ï³ñëÿ ïîïåðåäíèê³â 
ñîíÿøíèê ³ ñîÿ (äî 28,0 ³ 30,1% â³äïîâ³äíî); 
êîíô³ãóðàö³ÿ àëüâåîãðàìè ï³ñëÿ ñîíÿøíèêà 
òà ñî¿ (äî 22,2 ³ 20,5% â³äïîâ³äíî); ³íäåêñ 
åëàñòè÷íîñò³ ò³ñòà ï³ñëÿ êóêóðóäçè (äî 
23,6%); âàëîðèìåòðè÷íà îö³íêà ï³ñëÿ ã³ð÷è-
ö³ (äî 21,0%); ñòóï³íü ðîçð³äæåííÿ ò³ñòà ï³ñ-
ëÿ ñèäåðàëüíîãî ïàðó, ñîíÿøíèêó, êóêóðó-
äçè é îñîáëèâî ï³ñëÿ ã³ð÷èö³ òà ñî¿ (äî 23,2; 
25,9; 26,8; 37,3 ³ 33,1% â³äïîâ³äíî).

Ó òàáëèö³ 1 íàâåäåíî ñåðåäíº çà 2016/17–
2018/19 ðð. çíà÷åííÿ êîìïëåêñó ïîêàçíèê³â 
ÿêîñò³ (çà âèíÿòêîì êîíô³ãóðàö³¿ àëüâåîãðà-
ìè òà ³íäåêñó åëàñòè÷íîñò³ ò³ñòà) çà ñòðîêà-
ìè ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðåäíèê³â. Âèä³-
ëåíî ñîðòè, ÿê³ äîñòîâ³ðíî ïåðåâàæàëè ñòàí-
äàðò G1 ‘Ïîäîëÿíêà’ çà äåÿêèìè ïîêàçíèêà-
ìè: ìàñà 1000 çåðåí – G5 ‘Òðóä³âíèöÿ ìèðî-
í³âñüêà’ (41,6 ã), G6 ‘Áàëàäà ìèðîí³âñüêà’ 
(42,2 ã), G11 ‘Ì²Ï Äí³ïðÿíêà’ (42,1 ã), G12 
‘Àâðîðà ìèðîí³âñüêà’ (42,6 ã), G14 ‘Ì²Ï Äàðó-
íîê’ (42,9 ã); íàòóðà çåðíà – G3 ‘Ì²Ï Âè-
øèâàíêà’ (778 ã/ë), G4 ‘Ì²Ï Êíÿæíà’ (767 ã/ë), 
G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’ (782 ã/ë), G6 
‘Áàëàäà ìèðîí³âñüêà’ (775 ã/ë), G9 ‘Åñòàôåòà 
ìèðîí³âñüêà’ (781 ã/ë), G11 ‘Ì²Ï Äí³ïðÿíêà’ 
(775 ã/ë), G13 ‘Ì²Ï Â³äçíàêà’ (771 ã/ë), G17 
‘Ì²Ï Þâ³ëåéíà’ (771 ã/ë); óì³ñò á³ëêà – G2 
‘Ì²Ï Âàëåíñ³ÿ’ (13,2%), G4 ‘Ì²Ï Êíÿæíà’ 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

(14,1%), G8 ‘Ãðàö³ÿ ìèðîí³âñüêà’ (13,4%), G9 
‘Åñòàôåòà ìèðîí³âñüêà’ (13,5%), G11 ‘Ì²Ï 
Äí³ïðÿíêà’ (13,1%), G12 ‘Àâðîðà ìèðîí³â-
ñüêà’ (14,5%), G14 ‘Ì²Ï Äàðóíîê’ (13,0%), 
G15 ‘Ì²Ï Ëàäà’ (13,1%); ïîêàçíèê ñåäèìåí-
òàö³¿ – G4 ‘Ì²Ï Êíÿæíà’ (75 ìë); óì³ñò 
êëåéêîâèíè – G2 ‘Ì²Ï Âàëåíñ³ÿ’ (29,0%), G4 
‘Ì²Ï Êíÿæíà’ (30,1%), G8 ‘Ãðàö³ÿ ìèðîí³â-
ñüêà’ (31,4%), G9 ‘Åñòàôåòà ìèðîí³âñüêà’ 
(29,4%), G10 ‘Ì²Ï Àññîëü’ (28,5%), G12 ‘Àâ-
ðîðà ìèðîí³âñüêà’ (34,0 %); ñèëà áîðîøíà – 
G2 ‘Ì²Ï Âàëåíñ³ÿ’ (295 î. à.), G3 ‘Ì²Ï Âè-
øèâàíêà’ (360 î. à.), G4 ‘Ì²Ï Êíÿæíà’ 
(368 î. à.), G6 ‘Áàëàäà ìèðîí³âñüêà’ (308 î. à.), 
G7 ‘Âåæà ìèðîí³âñüêà’ (288 î. à.), G9 ‘Åñòàôå-
òà ìèðîí³âñüêà’ (301 î. à.), G10 ‘Ì²Ï Àññîëü’ 
(314 î. à.), G13 ‘Ì²Ï Â³äçíàêà’ (390 î. à.), G14 
‘Ì²Ï Äàðóíîê’ (336 î. à.), G15 ‘Ì²Ï Ëàäà’ 
(289 î. à.); ïðóæí³ñòü ò³ñòà – G2 ‘Ì²Ï Âà-
ëåíñ³ÿ’ (109 ìì), G3 ‘Ì²Ï Âèøèâàíêà’ (124 ìì), 
G4 ‘Ì²Ï Êíÿæíà’ (113 ìì), G5 ‘Òðóä³âíèöÿ 
ìèðîí³âñüêà’ (96 ìì), G6 ‘Áàëàäà ìèðîí³â-
ñüêà’ (107 ìì), G7 ‘Âåæà ìèðîí³âñüêà’ (99 ìì), 
G9 ‘Åñòàôåòà ìèðîí³âñüêà’ (112 ìì), G10 ‘Ì²Ï 
Àññîëü’ (101 ìì), G12 ‘Àâðîðà ìèðîí³âñüêà’ 
(104 ìì), G13 ‘Ì²Ï Â³äçíàêà’ (143 ìì), G14 
‘Ì²Ï Äàðóíîê’ (125 ìì), G15 ‘Ì²Ï Ëàäà’ 
(106 ìì), G16 ‘Ì²Ï Ôîðòóíà’ (113 ìì); âîäî-
ïîãëèíàëüíà çäàòí³ñòü áîðîøíà – óñ³ ñîðòè, 
îêð³ì G17 ‘Ì²Ï Þâ³ëåéíà’ (58,0%); âàëîðèìåò-
ðè÷íà îö³íêà – G4 ‘Ì²Ï Êíÿæíà’ (62 î. âàë.), 
G6 ‘Áàëàäà ìèðîí³âñüêà’ (54 î. âàë.), G7 
‘Âåæà ìèðîí³âñüêà’ (54 î. âàë.), G9 ‘Åñòàôåòà 
ìèðîí³âñüêà’ (57 î. âàë.), G17 ‘Ì²Ï Þâ³ëåéíà’ 
(54 î. âàë.). 

Âèä³ëåí³ ñîðòè ìîæóòü áóòè âèêîðèñòàí³ 
â ñåëåêö³éíîìó ïðîöåñ³ ÿê ãåíåòè÷í³ äæåðå-
ëà äëÿ ïîë³ïøåííÿ â³äïîâ³äíèõ ÿê³ñíèõ ïî-
êàçíèê³â. Çîêðåìà, çà ô³çè÷íèìè ïîêàçíè-
êàìè ÿêîñò³ çåðíà – G5 ‘Òðóä³âíèöÿ ìèðî-
í³âñüêà’, G6 ‘Áàëàäà ìèðîí³âñüêà’, G11 ‘Ì²Ï 
Äí³ïðÿíêà’; ô³çè÷íèìè ïîêàçíèêàìè ÿêîñò³ 
áîðîøíà – G4 ‘Ì²Ï Êíÿæíà’; ðåîëîã³÷íèìè 
âëàñòèâîñòÿìè ò³ñòà – G6 ‘Áàëàäà ìèðîí³â-
ñüêà’, G7 ‘Âåæà ìèðîí³âñüêà’, G9 ‘Åñòàôåòà 
ìèðîí³âñüêà’. 

Ó ñó÷àñíèõ âèðîáíè÷èõ óìîâàõ êîìåðö³é-
íó ö³íí³ñòü ñòàíîâëÿòü ñîðòè ïøåíèö³ ì’ÿêî¿ 
îçèìî¿, ÿê³ ïîºäíóþòü âèñîê³ çíà÷åííÿ êîìï-
ëåêñó ïîêàçíèê³â ÿêîñò³ ç âèñîêèì òà ñòà-
á³ëüíèì ð³âíåì óðîæàéíîñò³. ²íäåêñí³ ñòàí-
äàðòèçîâàí³ çíà÷åííÿ ñïîëó÷åííÿ ðîçãëÿíó-
òèõ âèùå äåÿêèõ ïîêàçíèê³â õë³áîïåêàð-
ñüêî¿ ÿêîñò³ òà ñåðåäíüîãî çíà÷åííÿ âðîæàé-
íîñò³ çà ðîêàìè, ñòðîêàìè ñ³âáè òà ï³ñëÿ 
ð³çíèõ ïîïåðåäíèê³â, à òàêîæ ñåðåäí³é GYT 
(genotype by yield*trait) index, ÿêèé õàðàêòå-
ðèçóº óçàãàëüíåíó îö³íêó êîæíîãî ãåíîòèïó, 

íàâåäåíî â òàáëèö³ 2. Íà îñíîâ³ öèõ äàíèõ 
ïðîâåäåíî ãðàô³÷íèé GYT biplot àíàë³ç. 

Ç ðèñóíêó 3 âèïëèâàº, ùî íàéìåíøó äîâ-
æèíó âåêòîð³â, à â³äïîâ³äíî é íàéíèæ÷ó äèôå-
ðåíö³þâàëüíó çäàòí³ñòü, ìàëî ñïîëó÷åííÿ âðî-
æàéí³ñòîñò³ òà ïðóæíîñò³ ò³ñòà (YLD_P). Á³ëü-
øîþ äèôåðåíö³þâàëüíîþ çäàòí³ñòþ (äîâ ø³ âåê-
òîðè) õàðàêòåðèçóâàëèñü ñïîëó÷åííÿ YLD_VB 
(óðîæàéíîñò³ òà îá’ºìó õë³áà), YLD_EB (óðî-
æàéíîñò³ é õë³áîïåêàðñüêî¿ îö³íêè), YLD_DS 
(óðîæàéíîñò³ òà ñòóïåíÿ ðîçð³äæåííÿ ò³ñòà), 
YLD_PC (óðîæàéíîñò³ òà âì³ñòó á³ëêà), 
YLD_WA (óðîæàéíîñò³ òà âîäîïîãëèíàëüíî¿ 
çäàòíîñò³ áîðîøíà), YLD_TW (óðîæàéíîñò³ 
òà íàòóðè çåðíà), YLD_PB (óðîæàéíîñò³ òà 
ïîðèñòîñò³ ì’ÿêóøà). Ñïîëó÷åííÿ YLD_P 
(óðîæàéíîñò³ òà ïðóæíîñò³ ò³ñòà), à òàêîæ 
YLD_PB (óðîæàéíîñò³ òà ïîðèñòîñò³ ì’ÿêóøà) 
ìàëè íàéá³ëüøó ðåïðåçåíòàòèâí³ñòü, îñê³ëü-
êè âîíè áóëè íàéáëèæ÷èìè äî ñåðåäíüîãî 
âåêòîðà äëÿ âñ³õ ñïîëó÷åíü, ÿêèé ïîçíà÷å-
íèé ñòð³ëêîþ â ìàëîìó êîë³. 

Íàéíèæ÷ó ðåïðåçåíòàòèâí³ñòü âèÿâëåíî ó 
ñïîëó÷åíü YLD_VB (óðîæàéíîñò³ òà îá’ºìó 
õë³áà), YLD_DS (óðîæàéíîñò³ òà ñòóïåíÿ ðîç-
ð³äæåííÿ ò³ñòà) ³ YLD_WGC (óðîæàéíîñò³ òà 
âì³ñòó êëåéêîâèíè), îñê³ëüêè ¿õí³ âåêòîðè 
áóëè íàéá³ëüø â³äõèëåíèìè â³ä ñåðåäíüî¿ 
îñ³. Ñåðåä ñïîëó÷åíü ³ç äîñèòü âèñîêîþ äèôå-
ðåíö³þâàëüíîþ çäàòí³ñòþ òà á³ëüøîþ, ïîð³â-
íÿíî ç ³íøèìè, ðåïðåçåíòàòèâí³ñòþ, ìîæíà 
âèä³ëèòè YLD_TW (óðîæàéíîñò³ òà íàòóðè 
çåðíà) ³ YLD_PB (óðîæàéíîñò³ òà ïîðèñòîñò³ 
ì’ÿêóøà).

Ðèñóíîê 4 äàº çìîãó ïðîàíàë³çóâàòè âçàº-
ìîä³þ ì³æ îêðåìèìè ñïîëó÷åííÿìè âðîæàé-
íîñò³ òà ïîêàçíèê³â ÿêîñò³. Çîêðåìà, äóæå 
áëèçüêå ðîçòàøóâàííÿ âåêòîð³â ì³æ ñîáîþ, 
à òàêîæ ïðàêòè÷íî îäíàêîâó ¿õíþ äîâæèíó, 
ìàëè ñïîëó÷åííÿ YLD_EB (óðîæàéíîñò³ òà 
õë³áîïåêàðñüêî¿ îö³íêè), YLD_VB (óðîæàé-
íîñò³ òà îá’ºìó õë³áà) ³ YLD_DS (óðîæàéíîñ-
ò³ òà ñòóïåíÿ ðîçð³äæåííÿ ò³ñòà). Â îñòàíí³õ 
äâîõ íàïðÿìîê âåêòîð³â óçàãàë³ ñï³âïàäàâ.

Òàêîæ ñë³ä â³äçíà÷èòè áëèçüêå ðîçòàøóâàí-
íÿ ì³æ ñîáîþ âåêòîð³â YLD_TKW (óðîæàéíîñ-
ò³ òà ìàñè 1000 çåðåí) ³ YLD_WA (óðîæàéíîñò³ 
òà âîäîïîãëèíàëüíî¿ çäàòíîñò³ áîðîøíà), õî÷à 
âîíè äåùî ð³çíèëèñÿ çà äèôåðåíö³þâàëüíîþ 
çäàòí³ñòþ. Íåñóòòºâî ð³çíèëèñÿ çà äîâæèíîþ 
âåêòîð³â, àëå áóëè áëèçüêèìè îäíå äî îäíîãî 
ñïîëó÷åííÿ YLD_W (óðîæàéíîñò³ òà ñèëè áî-
ðîøíà) ³ YLD_PB (óðîæàéíîñò³ òà ïîðèñòîñò³ 
ì’ÿêóøà). Íàéâ³ääàëåí³øèìè îäíå â³ä îäíîãî 
áóëè ñïîëó÷åííÿ YLD_WGC (óðîæàéíîñò³ òà 
âì³ñòó êëåéêîâèíè), YLD_VB (óðîæàéíîñò³ òà 
îá’ºìó õë³áà) ³ YLD_DS (óðîæàéíîñò³ òà ñòóïå-
íÿ ðîçð³äæåííÿ ò³ñòà).
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Breeding and seed production
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Breeding and seed production

GYT biplot «õòî-äå-ïåðåì³ã» ïîêàçóº, ùî 
ñïîëó÷åííÿ âðîæàéíîñò³ ç ïîêàçíèêàìè ÿêîñ-
ò³ ðîçïîä³ëèëèñü ó òðüîõ ñåêòîðàõ, ÿê³ ìîæíà 
õàðàêòåðèçóâàòè ÿê ìåãàñåðåäîâèùà (ðèñ. 5). 

Ïåðøèé âêëþ÷àâ ñïîëó÷åííÿ YLD_VB 
(óðîæàéíîñò³ òà îá’ºìó õë³áà), YLD_DS (óðî-
æàéíîñò³ òà ñòóïåíÿ ðîçð³äæåííÿ ò³ñòà), 
YLD_EB (óðîæàéíîñò³ òà õë³áîïåêàðñüêî¿ 
îö³íêè), YLD_SE (óðîæàéíîñò³ òà ïîêàçíèêà 
ñåäèìåíòàö³¿), YLD_VV (óðîæàéíîñò³ òà âàëî-
ðèìåòðè÷íî¿ îö³íêè), YLD_W (óðîæàéíîñò³ 
òà ñèëè áîðîøíà) ³ YLD_PB (óðîæàéíîñò³ òà 
ïîðèñòîñò³ ì’ÿêóøà). Ïåðåâàãó â öüîìó ñåðåäî-
âèù³ ìàâ ñîðò G10 ‘Ì²Ï Àññîëü’. Òàêîæ ó öüî-

ìó ñåêòîð³ ðîçì³ñòèëèñÿ ñîðòè G17 ‘Ì²Ï Þâ³-
ëåéíà’, G7 ‘Âåæà ìèðîí³âñüêà’ ³ G6 ‘Áàëàäà 
ìèðîí³âñüêà’. Òàêèì ÷èíîì, äëÿ ñîðò³â G10 
‘Ì²Ï Àññîëü’, G17 ‘Ì²Ï Þâ³ëåéíà’, G7 ‘Âåæà 
ìèðîí³âñüêà’ ³ G6 ‘Áàëàäà ìèðîí³âñüêà’ ñàìå 
íèçêà âèùåíàçâàíèõ ñïîëó÷åíü óðîæàéíîñò³ 
òà ïîêàçíèê³â ÿêîñò³ áóëà íàéõàðàêòåðí³øîþ. 
Äðóãå ìåãàñåðåäîâèùå óòâîðåíî ïîºäíàííÿìè 
YLD_P (óðîæàéíîñò³ òà ïðóæíîñò³ ò³ñòà), 
YLD_TW (óðîæàéíîñò³ òà íàòóðè çåðíà), YLD_
TKW (óðîæàéíîñò³ òà ìàñè 1000 çåðåí), YLD_
WA (óðîæàéíîñò³ òà âîäîïîãëèíàëüíî¿ çäàò-
íîñò³ áîðîøíà). Ó íüîìó íà ð³çíèõ âåðøèíàõ 
ïîë³ãîíó ðîçì³ñòèëèñü îäðàçó äâà ñîðòè – G13 
‘Ì²Ï Â³äçíàêà’ ³ G9 ‘Åñòàôåòà ìèðîí³âñüêà’. 
Îêð³ì íèõ, äî öüîãî ñåêòîðà ïîòðàïèâ ñîðò G5 
‘Òðóä³âíèöÿ ìèðîí³âñüêà’. Ñïîëó÷åííÿ YLD_
WGC (óðîæàéíîñò³ òà âì³ñòó êëåéêîâèíè), à 
òàêîæ ñîðò G2 ‘Ì²Ï Âàëåíñ³ÿ’ ïîòðàïèëè äî 
òðåòüîãî ìåãàñåðåäîâèùà. Ïðàêòè÷íî íà ë³í³¿, 
ùî ðîçìåæîâóº äðóãå òà òðåòº ìåãàñåðåäîâèùà, 
ðîçì³ñòèëîñÿ ïîºäíàííÿ YLD_PC (óðîæàé-
íîñò³ òà âì³ñòó á³ëêà). Íà ë³í³¿, ùî ä³ëèòü 
òðåòº ìåãàñåðåäîâèùå é ñåêòîð áåç ïîºäíàíü 
óðîæàéíîñò³ òà ÿê³ñíèõ ïîêàçíèê³â, çíàõî-
äèâñÿ ñîðò G14 ‘Ì²Ï Äàðóíîê’. Ñë³ä çàçíà÷è-
òè, ùî äëÿ ñåëåêö³éíîãî âèêîðèñòàííÿ çíà÷-
íèé ïðàêòè÷íèé ³íòåðåñ ñòàíîâèòü êîìá³íó-
âàííÿ ì³æ ñîáîþ ÿê áàòüê³âñüêèõ êîìïîíåí-
ò³â ñõðåùóâàííÿ ãåíîòèï³â, ÿê³ áóëè ðîçì³-
ùåí³ â ð³çíèõ ìåãàñåðåäîâèùàõ çà ïîºäíàííÿ-
ìè âðîæàéíîñò³ òà ïîêàçíèê³â ÿêîñò³ (² × II, 
I × III, II × III).

Êîîðäèíóâàííÿ ãåíîòèï³â çà ñåðåäí³ì çíà-
÷åííÿì óñ³õ ïîºäíàíü óðîæàéíîñò³ òà ÿê³ñ-
íèõ ïîêàçíèê³â, à òàêîæ ñòàòèñòè÷íî ðîç-

Ðèñ. 3. GYT biplot äèôåðåíö³þâàëüíî¿ çäàòíîñò³ 
òà ðåïðåçåíòàòèâíîñò³ çà ïîºäíàííÿì óðîæàéíîñò³ 

òà ÿê³ñíèõ ïîêàçíèê³â (2016/17–2018/19 ðð.)

Ðèñ. 4. GYT biplot, ÿêèé õàðàêòåðèçóº çâ’ÿçîê 
ì³æ îêðåìèìè ïîºäíàííÿìè âðîæàéíîñò³ 

òà ÿê³ñíèõ ïîêàçíèê³â (2016/17–2018/19 ðð.)

Ðèñ. 5. GYT biplot «õòî-äå-ïåðåì³ã» çà ïîºäíàííÿì 
óðîæàéíîñò³ òà ïîêàçíèê³â ÿêîñò³ çåðíà 

(2016/17–2018/19 ðð.)
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ðàõîâàíèé ð³âåíü ¿õíüîãî îïòèìàëüíîãî ïî-
ºäíàííÿ ï³äòâåðäæóº òà äîïîâíþº âèùå çàç-
íà÷åí³ îñîáëèâîñò³ (ðèñ. 6). Ó ïîðÿäêó ñïà-
äàííÿ – â³ä á³ëüøèõ äî íèæ÷èõ çíà÷åíü çà 
óçàãàëüíåíîþ îö³íêîþ ðîçòàøóâàëèñÿ ñîðòè 
G13 ‘Ì²Ï Â³äçíàêà’, G10 ‘Ì²Ï Àññîëü’, G9 
‘Åñòàôåòà ìèðîí³âñüêà’, G5 ‘Òðóä³âíèöÿ ìè-
ðîí³âñüêà’, G2 ‘Ì²Ï Âàëåíñ³ÿ’, G17 ‘Ì²Ï 
Þâ³ëåéíà’, G6 ‘Áàëàäà ìèðîí³âñüêà’, G7 
‘Âåæà ìèðîí³âñüêà’ ³ ñòàíäàðò G1 ‘Ïîäîëÿí-
êà’. Ðåøòà ñîðò³â ïîñòóïàëèñÿ ¿ì òà ñåðåä-
íüîìó çíà÷åííþ äëÿ âñ³º¿ âèá³ðêè, ÿêå ïðåä-
ñòàâëåíå ïîõèëîþ âåðòèêàëüíîþ ë³í³ºþ, ùî 
ïåðåòèíàº îñíîâó GYT biplot.

Íàéáëèæ÷å ðîçòàøîâàíèìè äî ñòàòèñòè÷-
íî ðîçðàõîâàíîãî «³äåàëüíîãî ãåíîòèïó», 
ÿêèé ïðåäñòàâëåíî ñòð³ëêîþ íà ñåðåäí³é ãî-
ðèçîíòàëüí³é îñ³ â öåíòð³ öåíòðè÷íèõ ê³ë, 
áóëè ñîðòè G13 ‘Ì²Ï Â³äçíàêà’ ³ G10 ‘Ì²Ï 
Àññîëü’ (ðèñ. 7). Òîáòî, âîíè ìàëè îïòè-
ìàëüí³øå, ïîð³âíÿíî ç ³íøèìè, ñïîëó÷åííÿ 
ð³âíÿ âðîæàéíîñò³ òà ïîêàçíèê³â ÿêîñò³ â 
ñåðåäíüîìó ó òðèð³÷íèõ äîñë³äæåííÿõ çà 
òðüîõ ñòðîê³â ñ³âáè ï³ñëÿ ï’ÿòè ð³çíèõ ïî-
ïåðåäíèê³â. Âîäíî÷àñ âîíè ð³çíèëèñÿ ì³æ 
ñîáîþ çà íèçêîþ ñïîëó÷åíü óðîæàéíîñò³ òà 
ïîêàçíèê³â ÿêîñò³, îñê³ëüêè ðîçì³ùóâàëè-
ñÿ ïî ð³çí³ áîêè â³ä ñåðåäíüî¿ îñ³, ³, ÿê ðîç-
ãëÿíóòî âèùå, ó ð³çíèõ ìåãàñåðåäîâèùàõ. 
Íà óâàãó çàñëóãîâóþòü òàêîæ ñîðòè G9 ‘Åñ-
òàôåòà ìèðîí³âñüêà’, G5 ‘Òðóä³âíèöÿ ìèðî-
í³âñüêà’, G2 ‘Ì²Ï Âàëåíñ³ÿ’, G17 ‘Ì²Ï Þâ³-
ëåéíà’, G6 ‘Áàëàäà ìèðîí³âñüêà’, G7 ‘Âåæà 
ìèðîí³âñüêà’, ÿê³ äåùî ïîñòóïàëèñÿ âèùå-
çãàäàíèì, çîêðåìà çà ñåðåäíüîþ âåëè÷èíîþ 

òà çáàëàíñîâàí³ñòþ ïîêàçíèê³â (G9 ‘Åñòàôå-
òà ìèðîí³âñüêà’, G2 ‘Ì²Ï Âàëåíñ³ÿ’, G17 
‘Ì²Ï Þâ³ëåéíà’) àáî ñåðåäí³ì çíà÷åííÿì 
(G5 ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, G7 ‘Âåæà ìè-
ðîí³âñüêà’, G6 ‘Áàëàäà ìèðîí³âñüêà’), îäíàê 
ïåðåâàæàëè ñòàíäàðò G1 ‘Ïîäîëÿíêà’, à òà-
êîæ ñåðåäíº çíà÷åííÿ â äîñë³ä³ òà, â³äïîâ³ä-
íî, ³ ðåøòó ñîðò³â.

Îòæå, îõàðàêòåðèçîâàí³ âèùå ñîðòè º ñòà-
á³ëüí³øèìè çà ôîðìóâàííÿì ï³äâèùåíîãî ð³â-
íÿ âðîæàéíîñò³ ó ïîºäíàíí³ ç êîìïëåêñîì ïî-
êàçíèê³â ÿêîñò³ â ðîçð³ç³ ð³çíèõ ðîê³â, ïîïåðå-
äíèê³â òà ñòðîê³â ñ³âáè. Ðåøòà ñîðò³â, à ñàìå 
G14 ‘Ì²Ï Äàðóíîê’, G11 ‘Ì²Ï Äí³ïðÿíêà’, G4 
‘Ì²Ï Êíÿæíà’, G3 ‘Ì²Ï Âèøèâàíêà’, G16 ‘Ì²Ï 
Ôîðòóíà’, G8 ‘Ãðàö³ÿ ìèðîí³âñüêà’, G15 ‘Ì²Ï 
Ëàäà’ ³ G12 ‘Àâðîðà ìèðîí³âñüêà’, î÷åâèäíî ïî-
òðåáóþòü çíà÷íî á³ëüøî¿ óâàãè ùîäî ñòðîêó 
ñ³âáè ï³ñëÿ â³äïîâ³äíèõ ïîïåðåäíèê³â.

Âèñíîâêè 
Îñîáëèâîñò³, âèÿâëåí³  çà ð³âíåì ïðîÿâó òà 

âàð³àáåëüí³ñòþ êîìïëåêñó ïîêàçíèê³â ÿêîñò³ 
ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä ã³äðîòåð-
ì³÷íèõ óìîâ ðîêó, ñòðîêó ñ³âáè é ïîïåðåäíè-
ê³â, ñë³ä óðàõîâóâàòè ï³ä ÷àñ îö³íþâàííÿ òà 
äèôåðåíö³þâàííÿ ãåíîòèï³â ó ñåëåêö³éíîìó 
ïðîöåñ³, à òàêîæ ðîçðîáëåííÿ áàçîâèõ åëå-
ìåíò³â òåõíîëîã³¿ âèðîùóâàííÿ ñîðò³â.

Âèä³ëåíî ñîðòè, ÿê³ ìîæóòü áóòè âèêîðèñ-
òàí³ ÿê äæåðåëà ñòàá³ëüí³øîãî ð³âíÿ ïðîÿâó 
ïîêàçíèê³â ÿêîñò³ â ñåëåêö³éíîìó ïðîöåñ³. 
Çîêðåìà, çà ô³çè÷íèìè ïîêàçíèêàìè ÿêîñò³ 
çåðíà – ‘Òðóä³âíèöÿ ìèðîí³âñüêà’, ‘Áàëàäà 
ìèðîí³âñüêà’, ‘Ì²Ï Äí³ïðÿíêà’; ô³çè÷íèìè 

Ðèñ. 6. GYT biplot ñåðåäíüîçâàæåíà êîîðäèíàö³ÿ 
ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çà ð³âíåì ïðîÿâó 

ïåâíèõ ïîºäíàíü óðîæàéíîñò³ 
(2016/17–2018/19 ðð.)

Ðèñ. 7. GYT biplot ðàíæóâàííÿ ãåíîòèï³â ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ â³äíîñíî äî ³äåàëüíîãî ãåíîòèïó 

çà ïîºäíàííÿì óðîæàéíîñò³ òà ÿê³ñíèõ ïîêàçíèê³â 
(2016/17–2018/19 ðð.)
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ïîêàçíèêàìè ÿêîñò³ áîðîøíà – ‘Ì²Ï Êíÿæ-
íà’; ðåîëîã³÷íèìè âëàñòèâîñòÿìè ò³ñòà – ‘Áà-
ëàäà ìèðîí³âñüêà’, ‘Âåæà ìèðîí³âñüêà’, ‘Åñ-
òàôåòà ìèðîí³âñüêà’. 

Îñîáëèâèé ïðàêòè÷íèé ³íòåðåñ ñòàíîâèòü 
êîìá³íóâàííÿ ì³æ ñîáîþ ÿê áàòüê³âñüêèõ 
êîìïîíåíò³â ñõðåùóâàííÿ ãåíîòèï³â, ÿê³ 
â³äïîâ³äíî äî GYT biplot áóëè ðîçì³ùåí³ â 
ð³çíèõ ìåãàñåðåäîâèùàõ, çà ïîºäíàííÿìè 
âðîæàéíîñò³ òà ïîêàçíèê³â ÿêîñò³.

Ñòàá³ëüí³øèé ð³âåíü ïðîÿâó âðîæàéíîñò³ 
òà ïîêàçíèê³â ÿêîñò³ ó âèðîáíè÷èõ óìîâàõ 
çà ð³çíèõ ñòðîê³â ñ³âáè ï³ñëÿ ð³çíèõ ïîïåðå-
äíèê³â ìîæíà î÷³êóâàòè âèðîùóþ÷è ñîðòè 
‘Ì²Ï Â³äçíàêà’, ‘Ì²Ï Àññîëü’, à òàêîæ ‘Åñòà-
ôåòà ìèðîí³âñüêà’, ‘Òðóä³âíèöÿ ìèðîí³â-
ñüêà’, ‘Ì²Ï Âàëåíñ³ÿ’, ‘Ì²Ï Þâ³ëåéíà’, ‘Áà-
ëàäà ìèðîí³âñüêà’, ‘Âåæà ìèðîí³âñüêà’.
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Purpose. Reveal the features of the formation of a quali-
ty indicator complex in winter bread wheat depending on 
the growing seasons, preceding crops and sowing dates, as 
well as differentiate and identify genotypes with high and 
stable levels of manifestation. Methods. Field, laboratory, 
statistical. Results. A different share of the influence of 
the year conditions, the preceding crop, the sowing date and 
their interactions on the quality indicators of some varie ties 
was determined. A different reaction of varieties in terms 
of quality indicators, depending on the investigated fac-
tors was revealed. The variation was very low for test weight, 
water absorption ability of flour, crumb porosity. Strong 
variation was observed for flour strength after sunflower 
and soybean as preceding crops, alveograph configuration 
ratio after sunflower and soybean, index of elasticity dough 
after corn, valorimetric value after mustard, dough dilution 
degree after green manure, sunflower, corn and especially 
after mustard and soybeans. The varieties, which on average 
for 2016/17–2018/19 reliably exceeded the standard both 
in individual indicators and in general in terms of physical 
indicators of grain and flour quality and dough rheologi-
cal properties. GYT biplot analysis identified the genotypes 

‘MIP Vidznaka’ and ‘MIP Assol’ with a more optimal combi-
nation of increased yield and a complex of quality indica-
tors in terms of different years, preceding crops and sowing 
dates. Some varieties, namely, ‘Estafeta myronivs’ka’, ‘Trudiv-
nytsia myronivs’ka’, ‘MIP Valensiia’, ‘MIP Yuvileina’, ‘Balada 
myronivs’ka’, ‘Vezha myronivs’ka’ were inferior to them, but 
were significantly superior the others. Conclusions. The se-
lected by quality indicators varieties as genetic sources can 
be used in breeding process. A more stable level of yield and 
quality indicators at different sowing dates after different 
preceding crops should be expected for growing varieties 
‘MIP Vidznaka’, ‘MIP Assol’, as well as ‘Estafeta myronivs’ka’, 
‘Trudivnytsia myronivs’ka’, ‘MIP Valensiia’, ‘MIP Yuvileina’, 
‘Balada myronivs’ka’, ‘Vezha myronivs’ka’. The peculiarities 
obtained in the research should be taken into account when 
evaluating and differentiating genotypes in breeding pro-
cess, as well as developing basic elements of technology for 
growing the varieties of winter bread wheat.

Keywords: Triticum aestivum L.; physical indicators of 
grain and flour quality; rheological characteristics of the 
dough; baking properties of the flour; sowing date; preceding 
crop; coefficient of variation; ANOVA; GYT biplot.
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