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Âñòóï
Ï³äâèùåííÿ àäàïòèâíîñò³ ñ³ëüñüêîãîñïîäàð-

ñüêèõ êóëüòóð â àñïåêò³ çàáåçïå÷åííÿ íåîáõ³ä-
íîãî ð³âíÿ âðîæàéíîñò³ òà ÿêîñò³ ïðîäóêö³¿ ó 
âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå» çàëèøàºòüñÿ 
öåíòðàëüíîþ ïðîáëåìîþ òåîð³¿ ³ ïðàêòèêè ñå-
ëåêö³¿ [1, 2]. Ó çâ’ÿçêó ç ãëîáàëüíèìè êë³ìà-
òè÷íèìè çì³íàìè ïîñò³éíî ïîñòàþòü íîâ³ âè-
êëèêè, ÿê³ çàãîñòðþþòüñÿ íà òë³ ñòð³ìêîãî 
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Ìåòà. Âèÿâèòè çàêîíîì³ðíîñò³ ð³âíÿ ïðîÿâó âðîæàéíîñò³ ñîðò³â ÿ÷ìåíþ ÿðîãî ó âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå» 
çà âèïðîáóâàííÿ â ð³çíèõ åêîëîã³÷íèõ çîíàõ Óêðà¿íè òà âèä³ëèòè ãåíîòèïè ç ï³äâèùåíèì àäàïòèâíèì ïîòåíö³àëîì. 
Ìåòîäè. Îá’ºêò äîñë³äæåíü – 36 ñîðò³â ÿ÷ìåíþ ÿðîãî â³ò÷èçíÿíî¿ òà çàðóá³æíî¿ ñåëåêö³¿. Ñîðòîâèïðîáóâàííÿ ïðî-
âåäåíî â Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè (Ì²Ï) (Öåíòðàëüíèé Ë³ñîñòåï) ó 
2015–2017 ðð., íà Íîñ³âñüê³é ñåëåêö³éíî-äîñë³äí³é ñòàíö³¿ Ì²Ï (ÍÑÄÑ) (Ïîë³ññÿ) òà íà Ê³ðîâîãðàäñüê³é äåðæàâí³é 
ñ³ëüñüêîãîñïîäàðñüê³é äîñë³äí³é ñòàíö³¿ ÍÀÀÍ (ÊÄÑÃÄÑ) (Ï³âí³÷íèé Ñòåï) ó 2016–2017 ðð. Çà òðè ðîêè äîñë³äæåíü 
(2015–2017) îòðèìàíî ðåçóëüòàòè âèïðîáóâàííÿ ñîðò³â ó ñåìè ñåðåäîâèùàõ. Ä³ëÿíêè îáë³êîâîþ ïëîùåþ 10 ì2 çà-
êëàäàëè ó òðèðàçîâ³é ïîâòîðíîñò³ ìåòîäîì ïîâíèõ ðåíäîì³çîâàíèõ áëîê³â, â³äïîâ³äíî äî çàãàëüíîïðèéíÿòèõ ìåòî-
äèê. Ñòàòèñòè÷íèé àíàë³ç åêñïåðèìåíòàëüíèõ äàíèõ ïðîâåäåíî ç âèêîðèñòàííÿì êîìï’þòåðíèõ ïðîãðàì Excel 2010 ³ 
Statistica 8.0. Äëÿ íàî÷íî¿ ³íòåðïðåòàö³¿ âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå» âèêîðèñòàíî GGE biplot ìîäåëü. Ðåçóëüòàòè. 
Äèñïåðñ³éíèé àíàë³ç äàíèõ óðîæàéíîñò³ çàñâ³ä÷èâ äîñòîâ³ðí³ âíåñêè ó çàãàëüíó âàð³àö³þ ñåðåäîâèùà – 64,64%, ãåíî-
òèïó – 14,90% òà ¿õ âçàºìîä³¿ – 20,46%. Íàéâèùîþ äèôåðåíö³þâàëüíîþ çäàòí³ñòþ (³íôîðìàòèâí³ñòþ) õàðàêòåðèçó-
âàëèñü óìîâè Ì²Ï ó 2016 ð., íàéíèæ÷îþ – óìîâè ÊÄÑÃÄÑ ó 2017 ð. Íàéá³ëüø ðåïðåçåíòàòèâíèìè áóëè óìîâè Ì²Ï ó 
2017 ð. ³ ÍÑÄÑ ó 2016 ð., íàéìåíø ðåïðåçåíòàòèâíèìè – ó ÊÄÑÃÄÑ (2016 ð.). Íàéâ³ääàëåí³øèìè ì³æ ñîáîþ áóëè óìîâè 
Ì²Ï òà KÄÑÃÄÑ ó 2016 ð. Â³çóàë³çàö³ÿ GGE biplot «õòî-äå-ïåðåì³ã» äàëà çìîãó ðîçïîä³ëèòè ñåðåäîâèùà íà äâà ñåêòîðè: 
ïåðøèé – óìîâè Ì²Ï 2015–2017 ðð. ³ ÍÑÄÑ 2016–2017 ðð., äðóãèé – óìîâè ÊÄÑÃÄÑ 2016–2017 ðð. Ó ïåðøîìó ñåêòîð³ 
ñóòòºâó ïåðåâàãó ìàâ ñîðò ‘Ì²Ï Ìèðíèé’, ó äðóãîìó – ñîðò ‘Ñêàðá’. Äèôåðåíö³éîâàíî é âèä³ëåíî ñîðòè ÿ÷ìåíþ ÿðîãî 
ç îïòèìàëüíèì ð³âíåì ïðîÿâó âðîæàéíîñò³ â ñåðåäîâèùàõ, íàéáëèæ÷èõ äî ã³ïîòåòè÷íîãî «³äåàëüíîãî» ãåíîòèïó GGE 
biplot ìîäåë³ – ‘Ì²Ï Ìèðíèé’, ‘Ì²Ï Áîãóí’, ‘Òàë³ñìàí Ìèðîí³âñüêèé’, ‘Ì²Ï Àçàðò’, ‘Äîêàç’, ‘Ïàí’. Âèñíîâêè. Ìîäåëþâàííÿ 
áàãàòîñåðåäîâèùíèõ ñîðòîâèïðîáóâàíü øëÿõîì êîìá³íóâàííÿ êîíòðàñòíèõ çà ã³äðîòåðì³÷íèì ðåæèìîì ðîê³â ³ ð³çíèõ 
åêîëîã³÷íèõ óìîâ ç ³íòåðïðåòàö³ºþ ðåçóëüòàò³â äîñë³äæåíü çà ñó÷àñíèìè ñòàòèñòè÷íî-ãðàô³÷íèìè ìåòîäàìè ñïðèÿº 
äåòàëüí³ø³é õàðàêòåðèñòèö³ âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå», ðàíæèðóâàííþ ³ âèä³ëåííþ ïåðñïåêòèâíèõ ãåíîòèï³â. 

Êëþ÷îâ³ ñëîâà: ÿ÷ì³íü ÿðèé, åêîëîã³÷íå âèïðîáóâàííÿ, ñîðò, ãåíîòèï, ñåðåäîâèùå, âçàºìîä³ÿ «ãåíîòèï–ñåðåäîâè-
ùå», óðîæàéí³ñòü, àäàïòèâí³ñòü, ñòàá³ëüí³ñòü, GGE biplot.

çðîñ òàííÿ ÷èñåëüíîñò³ íàñåëåííÿ ïëàíåòè [3]. 
Íàâåäåíå ïîòðåáóº ïåðåãëÿäó ³ñíóþ÷èõ ïàðà-
äèãì ùîäî ï³äõîä³â ó êîíñòðóþâàíí³ íîâèõ ãå-
íîòèï³â îñíîâíèõ ïðîäîâîëü÷èõ êóëüòóð ³ ïðî-
âåäåííÿ â³äïîâ³äíèõ ñèñòåìíèõ äîñë³äæåíü [4]. 

Äîâåäåíî âèùó ïðèñòîñîâàí³ñòü ãåíîòèï³â 
äî åêîëîã³÷íèõ óìîâ, ó ÿêèõ (àáî íàáëèæå-
íèõ äî ÿêèõ) éîãî ñòâîðåíî [5, 6]. Âîäíî÷àñ, 
óí³êàëüí³ óìîâè ðîçòàøóâàííÿ íèçêè ñåëåê-
ö³éíèõ óñòàíîâ ñâ³òîâîãî çíà÷åííÿ º îäí³ºþ 
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ç êëþ÷îâèõ ñêëàäîâèõ óñï³øíî¿ ñåëåêö³éíî¿ 
ðîáîòè [7].

Óíàñë³äîê äîñèòü âåëèêî¿ ãåîãðàô³÷íî¿ ïðî-
òÿæíîñò³, Óêðà¿íà õàðàêòåðèçóºòüñÿ ñóòòºâè-
ìè â³äì³ííîñòÿìè â çàáåçïå÷åíí³ ´ðóíòîâèìè 
òà ìåòåîðîëîã³÷íèìè ðåñóðñàìè. Äî òîãî æ, 
ïîãîäí³ ôëóêòóàö³¿ îñòàíí³õ ðîê³â, íàâ³òü â 
îäí³é åêîëîã³÷í³é çîí³ àáî ï³äçîí³, ìîæóòü 
çíà÷íî âàð³þâàòè ÿê ó ïðîñòîð³ (â³äíîñíî 
«âóçüê³» ëîêàëüí³ ïîñóõè, çëèâè òà ³í.), òàê 
³ â ÷àñ³ (çà ðîêàìè). Ïðèêëàäîì ïåðøîãî ìî-
æóòü áóòè ïðîâåäåí³ äîñë³äæåííÿ âïëèâó âà-
ð³àáåëüíîñò³ ïîêàçíèê³â ã³äðîòåðì³÷íîãî ðå-
æèìó îêðåìèõ ì³æôàçíèõ ïåð³îä³â âåãåòàö³¿ 
íà ôîðìóâàííÿ âðîæàéíîñò³ ÿ÷ìåíþ ÿðîãî â 
Öåíòðàëüíîìó Ë³ñîñòåïó Óêðà¿íè âïðîäîâæ 
2004–2016 ðð. [8], äðóãîãî – ïîâ³òðÿíî-´ðóí-
òîâà ïîñóõà âåñíÿíî-ë³òíüîãî ïåð³îäó 2017 ð. 
ßê î÷åâèäíèé ôàêò â³äì³÷àºòüñÿ «çñóâ» êë³-
ìàòè÷íèõ çîí â Óêðà¿í³ ç ï³âäíÿ íà ï³âí³÷ [9]. 

Íàâåäåíå ïîòðåáóº ñòâîðåííÿ é ïîñò³éíî-
ãî òåñòóâàííÿ ñîðò³â ç ìåòîþ âèçíà÷åííÿ 
íàéàäàïòîâàí³øèõ äî êîíêðåòíèõ óìîâ. Âè-
ð³øàëüíèì ùîäî îô³ö³éíîãî âèñíîâêó äëÿ 
îòðèìàííÿ ïðàâà íà ïîøèðåííÿ ñîðòó â òèõ 
÷è ³íøèõ åêîëîã³÷íèõ çîíàõ Óêðà¿íè º ñèñ-
òåìà äåðæàâíîãî ñîðòîâèïðîáóâàííÿ, çä³é-
ñíþâàíà Óêðà¿íñüêèì ³íñòèòóòîì åêñïåðòèçè 
ñîðò³â ðîñëèí. 

Îäíàê åêîëîã³÷í³ ñîðòîâèïðîáóâàííÿ é 
ï³ñëÿ îô³ö³éíî¿ ðåºñòðàö³¿ ñîðòó íå ò³ëüêè 
íå âòðà÷àþòü àêòóàëüíîñò³, à, íàâïàêè, ¿õ 
âèçíàþòü ÿê ïð³îðèòåòí³ íà òë³ ãëîáàëüíèõ 
êë³ìàòè÷íèõ çì³í íàâ³òü ó êðà¿íàõ ç â³äíîñ-
íî âîëîãèì ïîì³ðíèì êë³ìàòîì, íàïðèêëàä 
ó Í³ìå÷÷èí³ [10]. Ðåçóëüòàòè åêîëîã³÷íèõ 
âèïðîáóâàíü ãåíîòèï³â ÿ÷ìåíþ ðîçãëÿíóòî 
â íèçö³ ïóáë³êàö³é â³ò÷èçíÿíèõ [11–13] òà 
³íîçåìíèõ äîñë³äíèê³â [14–16].

Ìåòà äîñë³äæåíü – âèÿâèòè çàêîíîì³ð-
íîñò³ ð³âíÿ ïðîÿâó âðîæàéíîñò³ ñîðò³â ÿ÷ìå-
íþ ÿðîãî ó âçàºìîä³¿ «ãåíîòèï–ñåðåäîâèùå» 
çà âèïðîáóâàííÿ â ð³çíèõ åêîëîã³÷íèõ çîíàõ 
Óêðà¿íè òà âèä³ëèòè ãåíîòèïè ç ï³äâèùåíèì 
àäàïòèâíèì ïîòåíö³àëîì.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Îá’ºêò äîñë³äæåíü – 36 ñîðò³â ÿ÷ìåíþ 

ÿðîãî â³ò÷èçíÿíî¿ òà çàðóá³æíî¿ ñåëåêö³¿. 
Äëÿ êîìïàêòíîñò³ â³äîáðàæåííÿ íà ðèñóí-
êàõ íàâåäåíî êîäóâàííÿ äîñë³äæåíèõ ãåíî-
òèï³â: G1 ‘Â³ðàæ’, G2 ‘Òàë³ñìàí Ìèðîí³â-
ñüêèé’, G3 ‘Ì²Ï Ìèðíèé’, G4 ‘Ì²Ï Ñàëþò’, 
G5 ‘Ì²Ï Ñîòíèê’, G6 ‘Ì²Ï Àçàðò’, G7 ‘Ì²Ï 
Áîãóí’, G8 ‘²ì³äæ’, G9 ‘Ì³ðàæ’, G10 ‘Êîçàöü-
êèé’, G11 ‘Ñòàòîê’, G12 ‘Êðîê’, G13 ‘Ñâÿòî-
ìèõàéë³âñüêèé’, G14 ‘Âîºâîäà’, G15 ‘Âñåñâ³ò’, 
G16 ‘Ãàëàêòèê’, G17 ‘Ãåòüìàí’, G18 ‘Ñâÿòî-
ãîð’, G19 ‘Ëóêà’, G20 ‘Âàêóëà’, G21 ‘Ãåë³îñ’, 
G22 ‘Äîêàç’, G23 ‘²íêëþçèâ’, G24 ‘Âç³ðåöü’, 
G25 ‘Â³òðàæ’, G26 ‘Âåëåñ’, G27 ‘Ñêàðá’, G28 
‘Ïåðë’, G29 ‘Àëåãðî’, G30 ‘Ïàí’, G31 ‘Ìîäåðí’, 
G32 ‘Ñê³ô’, G33 ‘Ñâàðîã’, G34 ‘Shakira’, G35 
‘KWS Bambina’, G36 ‘Brusefield’.

Ñîðòîâèïðîáóâàííÿ öèõ ñîðò³â ïðîâåäåíî 
â Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ 
Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè (Ì²Ï) (Öåíò-
ðàëüíèé Ë³ñîñòåï) (2015–2017 ðð.), íà Íî-
ñ³âñüê³é ñåëåêö³éíî-äîñë³äí³é ñòàíö³¿ Ì²Ï 
(ÍÑÄÑ) (Ïîë³ññÿ) (2016–2017 ðð.) òà Ê³ðîâî-
ãðàäñüê³é äåðæàâí³é ñ³ëüñüêîãîñïîäàðñüê³é 
äîñë³äí³é ñòàíö³¿ ÍÀÀÍ (ÊÄÑÃÄÑ) (Ï³âí³÷-
íèé Ñòåï) (2016–2017 ðð.). Òàêèì ÷èíîì, çà 
òðèð³÷íèé ïåð³îä äîñë³äæåíü (2015–2017) 
îòðèìàíî ðåçóëüòàòè âèïðîáóâàííÿ ñîðò³â ó 
ñåìè ñåðåäîâèùàõ. Ä³ëÿíêè, îáë³êîâîþ ïëî-
ùåþ 10 ì2 ó òðèðàçîâ³é ïîâòîðíîñò³, çàêëà-
äàëè ìåòîäîì ïîâíèõ ðåíäîì³çîâàíèõ áëîê³â 
çà çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè [17, 18]. 
Äëÿ çðó÷íîñò³ â³çóàë³çàö³¿ ñåðåäîâèùà êîäóâà-
ëè òàêèì ÷èíîì: Ì²Ï 2015 ð., 2016 ð., 2017 ð.,
â³äïîâ³äíî – M15, M16, M17; ÍÑÄÑ 2016 ³ 
2017 ðð., â³äïîâ³äíî – N16, N17; ÊÄÑÃÄÑ 
2016 ³ 2017 ðð., â³äïîâ³äíî – K16 ³ K17.

Õ³ì³÷íèé çàõèñò ïîñ³â³â â³ä õâîðîá, øê³ä-
íèê³â ³ âèëÿãàííÿ íå ïðîâîäèëè. Òîìó 
ñôîðìîâàíèé ð³âåíü âðîæàéíîñò³ ñë³ä ðîç-
ãëÿäàòè ÿê ðåçóëüòàò ðåàë³çàö³¿ ïîòåíö³àëó 
ïðîäóêòèâíîñò³ (àäàïòèâíîñò³) çàëåæíî â³ä 
åêîëîã³÷íèõ óìîâ òà ãåíåòè÷íî äåòåðì³íî-
âàíî¿ ñò³éêîñò³ (òîëåðàíòíîñò³) êîíêðåòíîãî 
ãåíîòèïó çà ä³¿ ð³çíèõ àá³îòè÷íèõ ³ á³îòè÷-
íèõ ÷èííèê³â. Íàéá³ëüø äîáðå âèðàæåíè-
ìè ç íèõ áóëè: âèëÿãàííÿ – â ñåðåäîâèùàõ 
M15 ³ M16; ´ðóíòîâî-ïîâ³òðÿíà ïîñóõà – â 
ñåðåäîâèùàõ M17, K16 ³ K17; ñèëüíèé ðîç-
âèòîê çáóäíèê³â õâîðîá, îñîáëèâî Blumeria 
graminis (DC.) Golovin ex Speer f. sp. hordei 
Em. Marchal òà Pyrenophora teres Drechs. – ó 
ñåðåäîâèùàõ M15 ³ M16.

Äëÿ íàî÷íî¿ ³íòåðïðåòàö³¿ âçàºìîä³¿ «ãåíî-
òèï–ñåðåäîâèùå» âèêîðèñòàíî GGE biplot ìî-
äåëü. Õàðàêòåðèñòèêó çàëó÷åíîãî íåêîìåð-
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ö³éíîãî ïðîãðàìíîãî çàáåçïå÷åííÿ íàâåäåíî 
â îðèã³íàëüí³é ïóáë³êàö³¿ [19]. 

Ðåçóëüòàòè äîñë³äæåíü
Ð³âåíü ïðîÿâó òà âàð³þâàííÿ âðîæàéíîñò³ 

äîñë³äæåíî¿ âèá³ðêè ãåíîòèï³â õàðàêòåðèçó-

Òàáëèöÿ 1
Óðîæàéí³ñòü ñîðò³â ÿ÷ìåíþ ÿðîãî çàëåæíî â³ä óìîâ âèðîùóâàííÿ

Øèôð Ñîðò 

Óñòàíîâà ³ ð³ê (øèôð), óðîæàéí³ñòü, ò/ãà

Õ*Ì²Ï ÍÑÄÑ ÊÄÑÃÄÑ
2015
M15

2016
M16

2017
M17

2016
N16

2017
N17

2016
K16

2017
K17

G1 ‘Â³ðàæ’ 7,46 7,13 5,08 5,56 7,01 4,45 3,81 5,79
G2 ‘Òàë³ñìàí Ìèðîí³âñüêèé’ 7,17 7,05 4,97 6,08 7,02 5,50 4,34 6,02
G3 ‘Ì²Ï Ìèðíèé’ 7,61 7,41 5,23 6,99 7,08 5,81 4,89 6,43
G4 ‘Ì²Ï Ñàëþò’ 7,03 7,16 5,01 5,82 6,89 5,16 4,50 5,94
G5 ‘Ì²Ï Ñîòíèê’ 7,10 7,22 4,83 6,44 6,49 5,06 3,46 5,80
G6 ‘Ì²Ï Àçàðò’ 7,39 7,38 5,19 5,85 6,82 5,65 4,15 6,06
G7 ‘Ì²Ï Áîãóí’ 7,34 7,21 5,45 6,18 6,66 5,68 4,63 6,16
G8 ‘²ì³äæ’ 5,74 5,92 4,53 6,27 6,90 4,77 3,63 5,39
G9 ‘Ì³ðàæ’ 6,86 5,75 4,21 6,15 7,01 5,15 4,79 5,70

G10 ‘Êîçàöüêèé’ 3,40 5,06 3,47 5,23 5,60 4,09 3,22 4,30
G11 ‘Ñòàòîê’ 6,44 4,79 4,22 5,46 6,30 5,87 4,14 5,32
G12 ‘Êðîê’ 5,99 6,12 4,37 5,03 5,83 5,46 4,67 5,35
G13 ‘Ñâÿòîìèõàéë³âñüêèé’ 7,08 5,95 4,06 6,08 5,91 5,77 4,53 5,63
G14 ‘Âîºâîäà’ 6,58 5,32 4,83 6,28 6,34 5,80 3,50 5,52
G15 ‘Âñåñâ³ò’ 6,32 4,55 4,59 6,05 6,20 5,38 4,38 5,35
G16 ‘Ãàëàêòèê’ 6,28 4,89 4,42 5,19 6,32 5,03 3,87 5,14
G17 ‘Ãåòüìàí’ 6,64 4,66 4,61 5,46 6,70 5,43 4,61 5,44
G18 ‘Ñâÿòîãîð’ 5,81 4,47 4,53 5,85 6,13 5,12 4,79 5,24
G19 ‘Ëóêà’ 6,43 4,76 5,08 5,10 6,00 4,46 4,53 5,20
G20 ‘Âàêóëà’ 6,88 5,81 4,55 5,39 6,11 6,47 4,75 5,71
G21 ‘Ãåë³îñ’ 7,13 5,31 4,63 5,72 6,19 6,29 4,33 5,66
G22 ‘Äîêàç’ 7,56 6,08 4,64 6,73 6,84 5,97 4,23 6,01
G23 ‘²íêëþçèâ’ 7,07 5,71 4,50 5,82 6,43 5,43 4,83 5,69
G24 ‘Âç³ðåöü’ 6,84 6,88 4,66 6,01 6,61 5,73 4,53 5,90
G25 ‘Â³òðàæ’ 6,15 4,78 4,35 4,80 5,46 4,57 4,17 4,90
G26 ‘Âåëåñ’ 6,62 6,03 4,29 5,95 6,43 4,91 4,34 5,51
G27 ‘Ñêàðá’ 6,93 5,08 4,99 6,11 7,09 6,13 4,72 5,87
G28 ‘Ïåðë’ 6,79 5,76 4,85 5,95 6,72 5,13 5,01 5,74
G29 ‘Àëåãðî’ 7,18 5,08 4,63 6,11 6,95 5,89 4,32 5,74
G30 ‘Ïàí’ 7,59 5,85 4,54 6,27 6,95 5,89 4,04 5,88
G31 ‘Ìîäåðí’ 6,12 4,31 4,64 5,23 6,20 4,31 4,34 5,02
G32 ‘Ñê³ô’ 6,70 5,01 4,43 6,24 7,00 5,05 3,74 5,45
G33 ‘Ñâàðîã’ 6,68 5,72 4,76 6,01 6,67 4,94 5,11 5,70
G34 ‘Shakira’ 7,48 6,52 4,21 5,33 7,07 4,31 4,55 5,64
G35 ‘KWS Bambina’ 6,59 6,66 4,73 6,70 7,00 5,22 4,36 5,89
G36 ‘Brusefield’ 5,78 4,92 4,29 5,10 5,95 6,37 3,97 5,20

Õ** 6,69 5,79 4,62 5,85 6,52 5,34 4,33 5,59
max 7,61 7,41 5,45 6,99 7,09 6,47 5,11 6,43
min 3,40 4,31 3,47 4,80 5,46 4,09 3,22 4,30
R(max-min) 4,21 3,11 1,99 2,19 1,62 2,38 1,89 2,14

Í²Ð
0,05 0,27 0,35 0,29 0,46 0,29 0,19 0,37 0,32

Ïðèì³òêà. X* – ñåðåäíº çíà÷åííÿ âðîæàéíîñò³ ñîðòó â ñåðåäîâèùàõ, Õ** – ñåðåäíº, max – ìàêñèìàëüíå,  
min – ì³í³ìàëüíå çíà÷åííÿ ó äîñë³ä³, R(max-min) – ð³çíèöÿ ì³æ ìàêñèìàëüíèì ³ ì³í³ìàëüíèì çíà÷åííÿì ó 
äîñë³ä³.

þòü äàí³ òàáëèö³ 1. Íàéâèùó ñåðåäíþ âðîæàé-
í³ñòü ó äîñë³ä³ îòðèìàíî â ñåðåäîâèù³ M15 – 
6,69 ò/ãà, íàéíèæ÷ó â K17 – 4,33 ò/ãà. Íàéá³ëü-
øèé ðîçìàõ âàð³àö³¿ ì³æ çðàçêàìè â³äì³÷åíî â 
M16 – 3,11 ò/ãà (â³ä 7,41 äî 4,31 ò/ãà), íàéìåí-
øèé â N17 – 1,62 ò/ãà (â³ä 7,09 äî 5,46 ò/ãà).

Äèñïåðñ³éíèé àíàë³ç ïîêàçíèê³â óðîæàé-
íîñò³ çàñâ³ä÷èâ äîñòîâ³ðíèé âíåñîê ó çàãàëü-
íó âàð³àö³þ ñåðåäîâèùà, ãåíîòèïó òà ¿õ âçà-
ºìîä³¿ (òàáë. 2). Íàéá³ëüøà ÷àñòêà íàëåæèòü 

ñåðåäîâèùó – 64,64%, äàë³ çà ñïàäàþ÷îþ – 
âçàºìîä³ÿ «ãåíîòèï–ñåðåäîâèùå» – 20,46% 
òà ãåíîòèï – 14,90%.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Ðåïðåçåíòàòèâí³ñòü òà äèôåðåíö³þâàëüíó 
çäàòí³ñòü ñåðåäîâèù GGE biplot ìîäåë³ íàâå-
äåíî íà ðèñóíêó 1. Ë³í³ºþ, ùî ïðîõîäèòü ÷å-
ðåç ñåðåäèíó GGE biplot, ïîêàçàíî ñåðåäíþ 
â³ñü ñåðåäîâèù. Ñòð³ëêîþ â ìàëîìó êîë³ íà 
í³é ïîì³÷åíî ñåðåäíº ðîçðàõóíêîâå ñåðåäî-
âèùå. Ïóíêòèðí³ ë³í³¿, ùî ç’ºäíóþòü öåíòð 
GGE biplot ç ðîêàìè âèïðîáóâàíü, º âåêòîðà-
ìè ñåðåäîâèù. Êóò ì³æ ñåðåäíüîþ â³ññþ ñå-
ðåäîâèù ³ âåêòîðîì êîíêðåòíîãî ñåðåäîâèùà 
õàðàêòåðèçóº éîãî ðåïðåçåíòàòèâí³ñòü. Ùî 
ìåíøèé êóò, òî âèùà ðåïðåçåíòàòèâí³ñòü. 
Íàéðåïðåçåíòàòèâí³øèìè áóëè ñåðåäîâèùà 
M17, N16 ³ N17, íàéìåíø ðåïðåçåíòàòèâ-
íèì – K16. Äîâæèíà âåêòîðà êîíêðåòíîãî 
ñåðåäî âèùà õàðàêòåðèçóº éîãî äèôåðåíö³þ-
âàëüíó çäàòí³ñòü: ÷èì â³í äîâøèé, òèì âî-
íà ñèëüí³øà. Íàéâèùà äèôåðåíö³þâàëüíà 
çäàòí³ñòü (³íôîðìàòèâí³ñòü) ó ñåðåäîâèùà 
Ì16, íàéíèæ÷à – ó Ê17 ³ M17. Ïîºäíóâà-
ëî ðåïðåçåíòàòèâí³ñòü ³ äèôåðåíö³þâàëüíó 
çäàòí³ñòü ñåðåäîâèùå M15. Âåëè÷èíà êóòà 
ì³æ îêðåìèìè ñåðåäîâèùàìè õàðàêòåðèçóº 
¿õ ïîä³áí³ñòü, àáî æ â³äì³íí³ñòü ó ð³âí³ ïðî-
ÿâó âðîæàéíîñò³ ñîðò³â ÿê ó ö³ëîìó, òàê ³ ïî 
â³äíîøåííþ îäíîãî äî ³íøîãî. Ùî ìåíøèé 

Òàáëèöÿ 2
Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó âðîæàéíîñò³ ñîðò³â ÿ÷ìåíþ ÿðîãî

Ôàêòîðè SS Df MS F ×àñòêà âíåñêó 
â äèñïåðñ³þ, %

Ñåðåäîâèùå 515,07 6 85,83 2117,10* 64,64
Ãåíîòèï 118,70 35 3,39 83,66* 14,90
Âçàºìîä³ÿ «ãåíîòèï–ñåðåäîâèùå» 163,00 210 0,78 19,15* 20,46

Ïðèì³òêà. SS – ñóìà êâàäðàò³â, Df – ÷èñëî ñòóïåí³â ñâîáîäè, MS – ñåðåäí³é êâàäðàò, F – êðèòåð³é 
Ô³øåðà. 
 *Äîñòîâ³ðíî íà 0,01% ð³âí³ çíà÷èìîñò³.

êóò ì³æ äâîìà âåêòîðàìè, òèì ïîä³áí³ø³ ñå-
ðåäîâèùà çà ð³âíåì ïðîÿâó âðîæàéíîñò³ â 
äîñë³äæåíèõ ãåíîòèï³â, ³, íàâïàêè, ùî á³ëü-
øèé êóò, òèì ñèëüí³øå â³äð³çíÿþòüñÿ ñåðåäî-
âèùà. Íàéâ³ääàëåí³øèìè ì³æ ñîáîþ áóëè 
ñåðåäîâèùà Ì16 òà K16.

Íà ðèñóíêó 2 â³äîáðàæåíî GGE biplot «õòî-
äå-ïåðåì³ã». Íà âåðøèíàõ êóò³â ïîë³ãîíàëü-
íî¿ ô³ãóðè ïîêàçàíî ãåíîòèïè, íàéâ³ääàëå-
í³ø³ â³ä îñíîâè biplot. Âîíè º íàéêðàùèìè 
àáî íàéã³ðøèìè â îäíîìó ÷è ê³ëüêîõ ñåðåäî-
âèùàõ. Ë³í³¿, ùî â³äõîäÿòü ç öåíòðó biplot, 
ïîä³ëÿþòü ïëîùèíó íà ñåêòîðè, â ÿêèõ ðîç-
ì³ùåí³ ñåðåäîâèùà òà ãåíîòèïè. Ïîì³òíî, 
ùî ñåðåäîâèùà ðîçïîä³ëåí³ íà äâà ñåêòîðè. 
Ó ïåðøîìó – ñåðåäîâèùà M15, M16, M17, 
N16, N17, àáî óìîâè Ì²Ï ³ ÍÑÄÑ, ó äðóãîìó 
– óìîâè ÊÄÑÃÄÑ – K16 ³ K17. Ãåíîòèïè, ùî 
ïîòðàïèëè äî ñåêòîð³â ç ïåâíèìè ñåðåäîâè-
ùàìè, â³äïîâ³äíî áóëè ïðèñòîñîâàí³øèìè 
äî íèõ. Ó ïåðøîìó ñåêòîð³ ñóòòºâó ïåðåâàãó 
íàä ³íøèìè ìàâ ñîðò G3 (‘Ì²Ï Ìèðíèé’), ó 
äðóãîìó – G27 (‘Ñêàðá’). Ó ñåðåäîâèù³ Ì16 
âèä³ëåíî ãåíîòèïè G1 (‘Â³ðàæ’), G4 (‘Ì²Ï 
Ñàëþò’), G5 (‘Ì²Ï Ñîòíèê’). Ñîðòè G22 (‘Äî-
êàç’) ³ G30 (‘Ïàí’) áóëè íà ë³í³¿, ùî ç’ºäíóº 

Ðèñ. 1. GGE biplot äèôåðåíö³þâàëüíî¿ çäàòíîñò³ 
òà ðåïðåçåíòàòèâíîñò³ ñåðåäîâèù 

Ðèñ. 2. GGE biplot «õòî-äå-ïåðåì³ã»
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âåðøèíè ïåðøîãî ³ äðóãîãî ñåêòîð³â ³ òÿæ³-
þòü äî ìàêñèìàëüíîãî ð³âíÿ ïðîÿâó ¿õ óðî-
æàéíîñò³ â ñåðåäîâèù³ M15. Ðåøòà íîìåð³â, 
ùî îïèíèëèñÿ âñåðåäèí³ ïîë³ãîíàëüíî¿ ô³-
ãóðè öèõ ñåêòîð³â, ïîñòóïàëèñü íàçâàíèì 
âèùå ó â³äïîâ³äíèõ ñåðåäîâèùàõ. Ñîðòè, ÿê³ 
ïîòðàïèëè äî ñåêòîð³â áåç ñåðåäîâèù, ïîñòó-
ïàëèñÿ çà ðåàë³çàö³ºþ ïîòåíö³àëó ïðîäóê-
òèâíîñò³ ãåíîòèïàì ó ñåêòîðàõ ñåðåäîâèù.

Íà ðèñóíêó 3 GGE biplot õàðàêòåðèçóº ãåíî-
òèïè çà ïîºäíàííÿì ñåðåäíüî¿ âðîæàéíîñò³ 
òà ñòàá³ëüíîñò³. Â³ñü, ùî ïåðåòèíàº öåíòð 
GGE biplot ó ãîðèçîíòàëüí³é ïëîùèí³, º ñå-
ðåäíüîþ äëÿ ñåðåäîâèù àáñöèñîþ. Ó âåðòè-
êàëüíîìó íàïðÿì³ ñåðåäíþ äëÿ ñåðåäîâèù 
àáñöèñó ïåðåòèíàº ñåðåäíÿ äëÿ ñåðåäîâèù 
îðäèíàòà, ÿêà ðåïðåçåíòóº ñåðåäíº çíà÷åí-
íÿ âðîæàéíîñò³ â äîñë³ä³ (àäàïòèâíó íîðìó). 
Â³ääàëåí³ñòü ãåíîòèï³â â³ä â³ñ³ àáñöèñ ïî 
â³ñ³ îðäèíàò â îáîõ íàïðÿìàõ õàðàêòåðèçóº 
âàð³àáåëüí³ñòü óðîæàéíîñò³ çà ðîêàìè ïî 
â³äíîøåííþ äî î÷³êóâàíîãî ð³âíÿ ïðîÿâó â 
êîíêðåòíèõ ñåðåäîâèùàõ. ×èì áëèæ÷å ðîç-
ì³ùåí³ ãåíîòèïè äî â³ñ³, òèì âîíè ñòàá³ëü-
í³ø³, é íàâïàêè. Íàéâèùà ñåðåäíÿ âðîæàé-
í³ñòü ó ñîðòó G3 (‘Ì²Ï Ìèðíèé’). Ñòàá³ëüí³ñ-
òþ â³äçíà÷àëèñÿ ãåíîòèïè G28 (‘Ïåðë’), G9 
(‘Ì³ðàæ’), G33 (‘Ñâàðîã’), G13 (‘Ñâÿòîìèõàé-
ë³âñüêèé’), G23 (‘²íêëþçèâ’). À çà ñåðåäí³ì 
ð³âíåì óðîæàéíîñò³ öÿ ãðóïà ãåíîòèï³â ðîç-
òàøîâóâàëàñÿ áëèæ÷å äî ñåðåäíüî¿ âðîæàé-
íîñò³ â äîñë³ä³. Ãåíîòèïè G16 (‘Ãàëàêòèê’), 
G32 (‘Ñê³ô’), G12 (‘Êðîê’) òàêîæ ìàëè â³ä-
íîñíî âèñîêó ñòàá³ëüí³ñòü, àëå íèæ÷ó âðî-
æàéí³ñòü ïîð³âíÿíî ç àäàïòèâíîþ íîðìîþ.

Ðàíæèðóâàííÿ ñîðò³â äî ã³ïîòåòè÷íîãî 
«³äåàëüíîãî» ãåíîòèïó, ÿêèé òåîðåòè÷íî ïî-

âèíåí ðîçòàøîâóâàòèñü óñåðåäèí³ öåíòðè÷-
íèõ ê³ë, ñâ³ä÷èòü ïðî íàáëèæåí³ñòü äî íüîãî 
ñîðòó G3 (‘Ì²Ï Ìèðíèé’) (ðèñ. 4). Îêð³ì öüîãî 
ñîðòó, áëèæ÷èìè â³ä ³íøèõ äî «³äåàëüíîãî 
òèïó» áóëè ãåíîòèïè G7 (‘Ì²Ï Áîãóí’), G22 
(‘Äîêàç’), G30 (‘Ïàí’), G2 (‘Òàë³ñìàí Ìèðî-
í³âñüêèé’), G6 (‘Ì²Ï Àçàðò’). Ðåø òà ñîðò³â, 
ùî ïåðåâèùóþòü çà ñåðåäíüîþ âðîæàéí³ñòþ 
àäàïòèâíó íîðìó, âèÿâèëè ñïåöèô³÷í³øó ðå-
àêö³þ íà óìîâè îäíîãî àáî ê³ëüêîõ ñåðåäî-
âèù. Ö³ ãåíîòèïè ñòàíîâëÿòü ³íòåðåñ äëÿ 
ñåðåäîâèù, äå âîíè áóëè íàéá³ëüø àäàïòî-
âàíèìè. 

Âèñíîâêè
Ìîäåëþâàííÿ áàãàòîñåðåäîâèùíèõ âèïðî-

áóâàíü øëÿõîì êîìá³íóâàííÿ êîíòðàñòíèõ 
çà ã³äðîòåðì³÷íèì ðåæèìîì ðîê³â ³ ð³çíèõ 
åêîëîã³÷íèõ óìîâ ç ³íòåðïðåòàö³ºþ ðåçóëü-
òàò³â äîñë³äæåíü ñó÷àñíèìè ñòàòèñòè÷íî-
ãðàô³÷íèìè ìåòîäàìè íàäàº äåòàëüí³øó 
õàðàêòåðèñòèêó âçàºìîä³¿ «ãåíîòèï–ñåðåäî-
âèùå», ñïðèÿº ðàíæèðóâàííþ ³ âèä³ëåííþ 
ïåðñïåêòèâíèõ ãåíîòèï³â. 

Âèä³ëåíî ñîðòè ÿ÷ìåíþ ÿðîãî ç îïòè-
ìàëüíèì ð³âíåì ïðîÿâó âðîæàéíîñò³ çà 
ñåðåäîâèùàìè, ÿê³ áóëè íàéáëèæ÷èìè 
äî ã³ïîòåòè÷íîãî «³äåàëüíîãî» ãåíîòèïó 
GGE biplot ìîäåë³, – ‘Ì²Ï Ìèðíèé’, ‘Ì²Ï 
Áîãóí’, ‘Òàë³ñìàí Ìèðîí³âñüêèé’, ‘Ì²Ï 
Àçàðò’, ‘Äîêàç’, ‘Ïàí’.
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Öåëü. Âûÿâèòü çàêîíîìåðíîñòè óðîâíÿ ïðîÿâëåíèÿ 
óðîæàéíîñòè ñîðòîâ ÿ÷ìåíÿ ÿðîâîãî âî âçàèìîäåéñòâèè 
«ãåíîòèï–ñðåäà» ïðè èñïûòàíèè â ðàçíûõ ýêîëîãè÷åñ-
êèõ çîíàõ Óêðàèíû è âûäåëèòü ãåíîòèïû ñ ïîâûøåííûì 
àäàïòèâíûì ïîòåíöèàëîì. Ìåòîäû. Îáúåêò èññëåäîâàíèé 

– 36 ñîðòîâ ÿ÷ìåíÿ ÿðîâîãî îòå÷åñòâåííîé è çàðóáåæíîé 
ñåëåêöèè. Ñîðòîèñïûòàíèÿ ïðîâåäåíû â Ìèðîíîâñêîì 
èíñòèòóòå ïøåíèöû èìåíè Â. Í. Ðåìåñëî ÍÀÀÍ Óêðàè-
íû (ÌÈÏ) (Öåíòðàëüíàÿ Ëåñîñòåïü) â 2015–2017 ãã., íà 
Íîñîâñêîé ñåëåêöèîííî-îïûòíîé ñòàíöèè ÌÈÏ (ÍÑÎÑ) 
(Ïîëåñüå) è Êèðîâîãðàäñêîé ãîñóäàðñòâåííîé ñåëüñêîõî-
çÿéñòâåííîé îïûòíîé ñòàíöèè ÍÀÀÍ (ÊÃÑÕÎÑ) (Ñåâåðíàÿ 
Ñòåïü) â 2016–2017 ãã. Çà òðè ãîäà èññëåäîâàíèé (2015–
2017) ïîëó÷åíû ðåçóëüòàòû èñïûòàíèÿ ñîðòîâ â ñåìè ñðå-
äàõ. Äåëÿíêè ó÷åòíîé ïëîùàäüþ 10 ì2 áûëè çàëîæåíû â 
òð¸õêðàòíîé ïîâòîðíîñòè ìåòîäîì ïîëíûõ ðåíäîìèçèðî-
âàííûõ áëîêîâ, â ñîîòâåòñòâèè ñ îáùåïðèíÿòûìè ìåòîäè-
êàìè. Ñòàòèñòè÷åñêèé àíàëèç ýêñïåðèìåíòàëüíûõ äàííûõ 
ïðîâåäåí ñ èñïîëüçîâàíèåì êîìïüþòåðíûõ ïðîãðàìì 
Excel 2010 è Statistica 8.0. Äëÿ íàãëÿäíîé èíòåðïðåòà-
öèè âçàèìîäåéñòâèÿ «ãåíîòèï–ñðåäà» èñïîëüçîâàíà 
GGE biplot ìîäåëü. Ðåçóëüòàòû. Äèñïåðñèîííûé àíàëèç 
äàííûõ óðîæàéíîñòè çàñâèäåòåëüñòâîâàë äîñòîâåðíûå 
âêëàäû â îáùóþ âàðèàöèþ ñðåäû – 64,64%, ãåíîòèïà – 
14,90% è èõ âçàèìîäåéñòâèÿ – 20,46%. Ñàìîé áîëüøîé 
äèôôåðåíöèðóþùåé ñïîñîáíîñòüþ (èíôîðìàòèâíîñòüþ) 

õàðàêòåðèçèðîâàëèñü óñëîâèÿ ÌÈÏ â 2016 ã., íàèìåíüøåé 
– óñëîâèÿ ÊÃÑÕÎÑ â 2017 ã. Íàèáîëåå ðåïðåçåíòàòèâíûìè 
áûëè óñëîâèÿ ÌÈÏ â 2017 ã. è ÍÑÕÎÑ â 2016 ã., íàèìåíåå 

– â ÊÃÑÕÎÑ (2016 ã.). Íàèáîëåå îòäàëåííûìè ìåæäó ñîáîé 
áûëè óñëîâèÿ ÌÈÏ è ÊÃÑÕÎÑ â 2016 ã. Âèçóàëèçàöèÿ GGE 
biplot «êòî-ãäå-ïîáåäèë» ïîçâîëèëà ðàçäåëèòü ñðåäû íà 
äâà ñåêòîðû: ïåðâûé – óñëîâèÿ ÌÈÏ 2015–2017 ãã. è ÍÑÎÑ 
2016–2017 ãã., âòîðîé – óñëîâèÿ ÊÃÑÕÎÑ 2016–2017 ãã. Â 
ïåðâîì ñåêòîðå ñóùåñòâåííî ïðåâàëèðîâàë ñîðò ‘ÌÈÏ 
Ìèðíûé’, âî âòîðîì – ‘Ñêàðá’. Äèôôåðåíöèðîâàíû è âû-
äåëåíû ñîðòà ÿ÷ìåíÿ ÿðîâîãî ñ íàèáîëåå îïòèìàëüíûì 
óðîâíåì ïðîÿâëåíèÿ óðîæàéíîñòè â ñðåäàõ, íàèáîëåå 
áëèçêèõ ê ãèïîòåòè÷åñêîìó «èäåàëüíîìó» ãåíîòèïó GGE 
biplot ìîäåëè – ‘ÌÈÏ Ìèðíûé’, ‘ÌÈÏ Áîãóí’, ‘Òàëèñìàí 
Ìèðîíîâñêèé’, ‘ÌÈÏ Àçàðò’, ‘Äîêàç’, ‘Ïàí’. Âûâîäû. Ìîäå-
ëèðîâàíèå ìíîãîñðåäîâûõ ñîðòîèñïûòàíèé ïóòåì êîìáè-
íèðîâàíèÿ êîíòðàñòíûõ ïî ãèäðîòåðìè÷åñêèì ðåæèìàì 
ãîäîâ è ðàçëè÷íûõ ýêîëîãè÷åñêèõ óñëîâèé ñ èíòåðïðåòà-
öèåé ðåçóëüòàòîâ èññëåäîâàíèé â ñîîòâåòñòâèè ñ ñîâðå-
ìåííûìè ñòàòèñòè÷åñêî-ãðàôè÷åñêèìè ìåòîäàìè ñïîñîá-
ñòâóåò áîëåå äåòàëüíîé õàðàêòåðèñòèêå âçàèìîäåéñòâèÿ 
«ãåíîòèï–ñðåäà», ðàíæèðîâàíèþ è âûäåëåíèþ ïåðñïåê-
òèâíûõ ãåíîòèïîâ.

Êëþ÷åâûå ñëîâà: ÿ÷ìåíü ÿðîâîé, ýêîëîãè÷åñêîå èñïû-
òàíèå, ñîðò, ãåíîòèï, ñðåäà, âçàèìîäåéñòâèå «ãåíîòèï–
ñðåäà», óðîæàéíîñòü, àäàïòèâíîñòü, GGE biplot.

Purpose. To define the regularities of yield level for spring 
barley varieties in “genotype–environment” interaction 
when testing in different ecological zones environments of 
Ukraine and identify genotypes with increased adaptive po-
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tential. Methods. As object of the research there were 36 
spring barley varieties of domestic and foreign breeding. Va-
rieties were tested at the V. M. Remeslo Myronivka Institute 
of Wheat of NAAS (MIW) (the Central Forest-Steppe) in 2015–
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2017, at Nosivka Plant Breeding Experimental Station of the 
V. M. Remeslo Myronivka Institute of Wheat of NAAS (NPBES) 
(Polissia) in 2016–2017 and at Kirovohrad State Agricultural 
Experimental Station of NAAS (KSAES) (the Northern Steppe) 
in 2016–2017. During three years of the investigation (2015–
2017), the results of varieties testing in seven environments 
have been obtained. Plots with discount area of 10 m2 were 
laid out with three replications by the method of full random-
ized blocks, in accordance with conventional methods. Statis-
tical analysis of experimental data was performed using Excel 
2010 and Statistica 8.0 software. To interpret visually “gen-
otype-environment” interaction the GGE biplot model was 
used. Results. The ANOVA of yield data showed reliable con-
tributions into the total variation of environment (64.64%), 
genotype (14.90%), and their interaction (20.46%). Environ-
mental conditions of MIW in 2016 were characterized with 
the highest discriminative fineness (informativeness), while 
KSAES in 2017 were characterized with the lowest one. En-
vironmental conditions of both MIW in 2017 and NPBES in 
2016 were the most representative; conditions of KSAES in 
2016 were the least representative. The conditions of MIW 

and KSSGDS in 2016 were the most distant against each other. 
The GGE biplot “who-won-where” vizualization allowed to di-
vide the environments in two sectors: the first – conditions 
of MIW 2015–2017 and NPBES 2016–2017, the second – con-
ditions of KSAES 2016–2017. The variety ‘MIP Myrnyi’ had a 
significant advantage in the first sector, while the variety 
‘Skarb’ had it in the second one. The varieties of spring barley 
‘MIP Myrnyi’, ‘MIP Bohun’, ‘Talisman Myronivskyi’, ‘MIP Azart’, 
‘Dokaz’, ‘Pan’ have been differen tiated and defined as those 
with the optimal level of yield in environments being the 
closest to hypothetical “ideal” genotype of the GGE biplot 
model. Conclusions. Modelling of integrated variety testing 
by combining years being contrast in hydrothermal regime 
and different ecological conditions with interpretation of the 
investigation results using modern statistical and graphical 
method contributes to more detailed characterization of the 

“genotype–environment” interaction, ranking and identifying 
of prospecting genotypes. 

Keywords: spring barley, ecological testing, variety, geno-
type, environment, “genotype-environment” interaction, yield, 
adaptability, stability, GGE biplot.
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