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Ìåòà. Âèÿâèòè ñåëåêö³éíî-ãåíåòè÷í³ îñîáëèâîñò³ ÿ÷ìåíþ ÿðîãî çà ìàñîþ 1000 çåðåí òà âèä³ëèòè ãåíåòè÷í³ äæåðåëà 
äëÿ ñåëåêö³¿ â óìîâàõ öåíòðàëüíî¿ ÷àñòèíè Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè â Ìèðîí³âñüêîìó 
³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ. Äîñë³äæóâàëè F

1
 äâîõ ïîâíèõ (6 × 6) ä³àëåëüíèõ ñõåì ñõðåùóâàíü. Ïåðøà 

ñõåìà âêëþ÷àëà ñó÷àñí³ ÿê â³ò÷èçíÿí³, òàê çàêîðäîíí³ ñîðòè ÿ÷ìåíþ ÿðîãî ïèâîâàðíîãî íàïðÿìó (‘Ì²Ï Òèòóë’, ‘Àâãóð’, 
‘Datcha’, ‘Quench’, ‘Gladys’, ‘Beatrix’), äðóãà – êëàñè÷í³ ïë³â÷àñò³ îñòèñò³ (‘Ì²Ï Ìèðîñëàâ’, ‘Sebastian’), áåçîñò³ (‘Êîçèð’, 
‘Â³òðàæ’) òà ãîëîçåðí³ (‘Condor’, ‘CDC Rattan’) ñîðòè. Ðåçóëüòàòè. Âèÿâëåíî ð³çí³ òèïè óñïàäêóâàííÿ ìàñè 1000 çå-
ðåí, çà âèíÿòêîì íåãàòèâíîãî äîì³íóâàííÿ. ×àñòêà êîìá³íàö³é ç â³äïîâ³äíèìè çíà÷åííÿìè ñòóïåíÿ ôåíîòèïîâîãî 
äîì³íóâàííÿ çì³íþâàëàñü çàëåæíî â³ä çàëó÷åíèõ äî ñõðåùóâàíü ãåíîòèï³â òà ðîê³â âèïðîáóâàíü. Â îáîõ ñõåìàõ ñõðå-
ùóâàííÿ ÿê ó 2019-ìó, òàê ³ ó 2020 ð. â á³ëüøîñò³ êîìá³íàö³é âèÿâëåíî ïîçèòèâíå íàääîì³íóâàííÿ. Íàéá³ëüøó ê³ëüê³ñòü 
êîìá³íàö³é ³ç ïðîÿâîì ãåòåðîçèñó çà ð³çíèõ óìîâ âèðîùóâàííÿ â³äçíà÷åíî â ðàç³ çàëó÷åííÿ äî ñõðåùóâàíü ñîðò³â 
‘Gladys’ ³ ‘Ì²Ï Ìèðîñëàâ’. Çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿ âèÿâëåíî, ùî îçíàêà âèçíà÷àëàñü ïåðåâàæíî àäèòèâíî-
äîì³íàíòíîþ ñèñòåìîþ. Äîì³íóâàííÿ áóëî ñïðÿìîâàíèì íà çá³ëüøåííÿ ìàñè 1000 çåðåí. Ëèøå ó äðóã³é ñõåì³ ñõðå-
ùóâàíü ó 2019 ð. çíà÷åííÿ ïîêàçíèêà ñïðÿìîâàíîñò³ äîì³íóâàííÿ áóëî íåäîñòîâ³ðíèì. Ó ëîêóñàõ âèÿâëåíî íåïîâíå 
äîì³íóâàííÿ ó 2019-ìó òà íàääîì³íóâàííÿ ó 2020 ð. Äîñòîâ³ðíî âèñîê³ åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â 
îáèäâà ðîêè â³äçíà÷åíî äëÿ ñîðò³â ‘Datcha’, ‘Gladys’, ‘Ì²Ï Ìèðîñëàâ’, ‘Êîçèð’ ³ ‘Â³òðàæ’. Âèñíîâêè. Âèÿâëåí³ ñåëåêö³éíî-
ãåíåòè÷í³ îñîáëèâîñò³ âêàçóþòü, ùî â ïåðåâàæíî¿ á³ëüøîñò³ ñòâîðåíèõ ã³áðèäíèõ êîìá³íàö³é íåîáõ³äíèì áóäå îñòà-
òî÷íèé äîá³ð çà ìàñîþ 1000 çåðåí ó ï³çí³øèõ ïîêîë³ííÿõ, êîëè äîì³íàíòí³ àëåë³ ïåðåéäóòü ó ãîìîçèãîòíèé ñòàí.
ßê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ ï³äâèùåííÿ ìàñè 1000 çåðåí ìîæóòü áóòè âèêîðèñòàí³ îñòèñò³ ñîðòè ‘Gladys’, 
‘Ì²Ï Ìèðîñëàâ’ ³ ‘Datcha’, à òàêîæ áåçîñò³ – ‘Êîçèð’ ³ ‘Â³òðàæ’. 

Êëþ÷îâ³ ñëîâà: Hordeum vulgare L.; ìàñà 1000 çåðåí; ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ; ïàðàìåòð ãåíåòè÷íî¿ 
âàð³àö³¿; êîìá³íàö³éíà çäàòí³ñòü.

íàïðÿìàìè âèêîðèñòàííÿ çåðíà ÿêî¿, à â³ä-
ïîâ³äíî é ñåëåêö³¿, º çåðíîôóðàæíèé, ñîëî-
äîâèé òà õàð÷îâèé. Êîæåí ç íèõ ìàº ïåâí³ 
âèìîãè äî ÿê³ñíèõ ïîêàçíèê³â çåðíà, ÿê³ äëÿ 
ñîëîäîâî¿ ïðîìèñëîâîñò³, íà ïðîòèâàãó êîð-
ìîâèì òà/àáî õàð÷îâèì ö³ëÿì, º ïðÿìî ïðîòè-
ëåæíèìè. Ñåëåêö³éíà ðîáîòà çà âñ³ìà íàçâà-
íèìè íàïðÿìàìè ïðîâîäèòüñÿ â Óêðà¿í³ [1–4]. 
Îäíàê, ñòâîðåí³ íà ñüîãîäí³ ñîðòè ïîòðåáó-
þòü ïîäàëüøîãî ñåëåêö³éíîãî âäîñêîíàëåí-
íÿ, îñîáëèâî ãîëîçåðíèõ òà áåçîñòèõ ð³çíî-
âèäíîñòåé. Íåçàëåæíî â³ä íàïðÿìó âèêîðèñ-
òàííÿ òà ð³çíîâèäíîñò³, ñîðò ïîâèíåí õàðàê-
òåðèçóâàòèñü âèñîêèìè ïîêàçíèêàìè âðî-
æàéíîñò³ ó ïîºäíàíí³ ç êîìïëåêñîì ³íøèõ 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ö³ííèõ ãîñïîäàðñüêèõ ³ àäàïòèâíèõ îçíàê 
òà âëàñòèâîñòåé [5]. Óðîæàéí³ñòü çåðíîâèõ 
êóëüòóð, ³ çîêðåìà ÿ÷ìåíþ, ôîðìóºòüñÿ çà 
ðàõóíîê ð³çíèõ ñòðóêòóðíèõ åëåìåíò³â [6, 7], 
òîìó ¿¿ ï³äâèùåííÿ ìîæëèâå ëèøå çàâäÿêè 
¿õíüîìó ïîë³ïøåííþ òà îïòèìàëüíîìó êîì-
á³íóâàííþ â ãåíîòèï³ [8]. Ìàñà 1000 çåðåí – 
îäèí ç îñíîâíèõ åëåìåíò³â ñòðóêòóðè âðî-
æàéíîñò³ ÿ÷ìåíþ [9, 10]. Öÿ îçíàêà òàêîæ 
ñóòòºâî ïîâ’ÿçàíà ç ÿê³ñíèìè õàðàêòåðèñòè-
êàìè [11, 12]. 

Íåçâàæàþ÷è íà çíà÷íèé ðîçâèòîê îñòàíí³-
ìè ðîêàìè ìîëåêóëÿðíî-ãåíåòè÷íèõ äîñë³-
äæåíü, çîêðåìà ãåíîìíîãî ïðîãíîçóâàííÿ, 
âèçíà÷åííÿ ïàðàìåòð³â ãåíåòè÷íî¿ âàð³àö³¿, 
à òàêîæ êîìá³íàö³éíî¿ çäàòíîñò³, ÿêà º îä-
í³ºþ ç õàðàêòåðèñòèê ïåðñïåêòèâíîñò³ âèêî-
ðèñòàííÿ â³äïîâ³äíèõ ãåíîòèï³â ó ñåëåêö³é-
í³é ðîáîò³ äëÿ ñòâîðåííÿ íîâîãî ãåíåòè÷íîãî 
ìàòåð³àëó, íà îñíîâ³ ñòàòèñòè÷íîãî àíàë³çó 
ôåíîòèïîâîãî ïðîÿâó ïåâíèõ îçíàê ó ñèñòåì-
íèõ ñõðåùóâàííÿõ (ä³àëåëüíèõ, òîïêðîñàõ), 
íå âè÷åðïàëè çíà÷óùîñò³ â ïðàêòè÷í³é ñå-
ëåêö³¿ [13–15]. Ï³äòâåðäæåííÿì öüîìó º ÷èñ-
ëåíí³ â³ò÷èçíÿí³ é çàêîðäîíí³ ïóáë³êàö³¿, 
ïðèñâÿ÷åí³ äîñë³äæåííÿì ãåíåòè÷íî¿ äåòåð-
ì³íàö³¿ ð³çíèõ îçíàê ÿ÷ìåíþ â ä³àëåëüíèõ 
ñõðåùóâàííÿõ [16–21]. Âîäíî÷àñ äàí³ ùîäî 
ãåíåòè÷íîãî êîíòðîëþâàííÿ ìàñè 1000 çåðåí 
ð³çíÿòüñÿ çàëåæíî â³ä çàëó÷åíèõ äî ñõðåùó-
âàíü ãåíîòèï³â òà óìîâ ïðîâåäåííÿ äîñë³-
äæåíü [22–25]. Öå âêàçóº íà àêòóàëüí³ñòü 
äëÿ ïðàêòè÷íî¿ ñåëåêö³¿ âñòàíîâëåííÿ ñåëåê-
ö³éíî-ãåíåòè÷íèõ îñîáëèâîñòåé ãåíîòèï³â 
ÿ÷ìåíþ ÿðîãî ð³çíîãî íàïðÿìó âèêîðèñòàííÿ 
çà ìàñîþ 1000 çåðåí â óìîâàõ áåçïîñåðåäíüî¿ 
ñåëåêö³éíî¿ ðîáîòè. 

Ìåòà äîñë³äæåíü – âèÿâèòè ñåëåêö³éíî-
ãåíåòè÷í³ îñîáëèâîñò³ ÿ÷ìåíþ ÿðîãî çà ìàñîþ 
1000 çåðåí òà âèä³ëèòè ãåíåòè÷í³ äæåðåëà 
äëÿ ñåëåêö³¿ â óìîâàõ öåíòðàëüíî¿ ÷àñòèíè 
Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè â Ìèðîí³âñüêîìó 

³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ. 
Âèêîíàíî äâ³ ïîâí³ (6 × 6) ä³àëåëüí³ ñõåìè 
ñõðåùóâàíü. Äî ïåðøî¿ çàëó÷èëè ñó÷àñí³ â³ò-
÷èçíÿí³ (‘Ì²Ï Òèòóë’, ‘Àâãóð’) òà çàêîðäîíí³ 
(‘Datcha’, ‘Quench’, ‘Gladys’, ‘Beatrix’) ñîðòè 
ÿ÷ìåíþ ÿðîãî ïèâîâàðíîãî íàïðÿìó. Äðóãà 
ñõåìà âêëþ÷àëà áåçîñò³ ñîðòè, ñòâîðåí³ â ²í-
ñòèòóò³ ðîñëèííèöòâà ³ì. Â. ß. Þð’ºâà ÍÀÀÍ 
(‘Êîçèð’, ‘Â³òðàæ’), ãîëîçåðí³ ñîðòè ç Êàíàäè 
(‘Condor’, ‘CDC Rattan’), à òàêîæ çåðíîôóðàæ-
íèé ïë³â÷àñòèé îñòèñòèé ñîðò ‘Ì²Ï Ìèðî-
ñëàâ’ òà íèçüêîðîñëèé âèñîêîïðîäóêòèâíèé 
ñîðò ïèâîâàðíîãî âèêîðèñòàííÿ ‘Sebastian’. 

Ðîñëèíè áàòüê³âñüêèõ êîìïîíåíò³â òà F
1
 âè-

ðîùóâàëè â ïîëüîâèõ óìîâàõ ó òðèðàçîâ³é 
ïîâòîðíîñò³. Ìàñó 1000 çåðåí âèçíà÷àëè ç 
êîæíîãî ïîâòîðåííÿ. 

Äëÿ âèÿâëåííÿ îñîáëèâîñòåé óñïàäêóâàí-
íÿ ìàñè 1000 çåðåí, ïàðàìåòð³â ãåíåòè÷íî¿ 
âàð³àö³¿ òà êîìá³íàö³éíî¿ çäàòíîñò³, à òàêîæ 
¿õíüî¿ ì³íëèâîñò³ ó ð³çíèõ ãåíîòèï³â çà 
êîíòðàñòíèõ ïîãîäíèõ óìîâ ïðîâåäåíî ñòà-
òèñòè÷íèé àíàë³ç îòðèìàíèõ åêñïåðèìåí-
òàëüíèõ äàíèõ ó 2019 ³ 2020 ðð. Çàçíà÷åí³ 
ðîêè äîñë³äæåíü ñóòòºâî ð³çíèëèñÿ çíà÷åí-
íÿìè ïîêàçíèê³â ã³äðîòåðì³÷íîãî ðåæèìó çà 
âåãåòàö³éíèé ïåð³îä ÿ÷ìåíþ ÿðîãî. Íàéõà-
ðàêòåðí³øîþ ð³çíèöåþ, ùî âïëèíóëà íà 
ôîðìóâàííÿ ìàñè 1000 çåðåí, ñë³ä â³äçíà÷è-
òè ñóòòºâî íèæ÷ó òåìïåðàòóðó ïîâ³òðÿ â 
òðàâí³ 2020 ð. (12,8 °Ñ), ïîð³âíÿíî ç 2019-ì 
(17,3 °Ñ), à òàêîæ ñåðåäí³ìè áàãàòîð³÷íèìè 
çíà÷åííÿìè (16,2 °Ñ). Ó öüîìó ì³ñÿö³ ó 2020 ð. 
ê³ëüê³ñòü îïàä³â (91,6 ìì) çíà÷íî ïåðåâèùèëà 
ÿê çíà÷åííÿ 2019 ð. (50,9 ìì), òàê ³ ñåðåäí³é 
áàãàòîð³÷íèé ïîêàçíèê (56,4 ìì). Âîäíî÷àñ 
ñåðåäíüîì³ñÿ÷íà òåìïåðàòóðà ÷åðâíÿ ïåðå-
âèùóâàëà ñåðåäíº áàãàòîð³÷íå çíà÷åííÿ 
(19,5 °Ñ) ÿê ó 2019-ìó (22,6 °Ñ), òàê ³ ó 2020 ð. 
(21,7 °Ñ). Ñë³ä çàçíà÷èòè, ùî ê³ëüê³ñòü îïàä³â 
ó öüîìó ì³ñÿö³ ó 2019 ð. (86,8 ìì) íàâïàêè 
áóëà â ìåæàõ áàãàòîð³÷íèõ çíà÷åíü (82,7 ìì), 
à ó 2020 ð. â³ä÷óòíî ìåíøîþ (57,1 ìì).

Ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ â F
1 
îö³-

íþâàëè çã³äíî ç G. M. Beil, R. E. Atkins [26]. 
Ãåòåðîçèñíèé åôåêò â F

1
 âèçíà÷àëè ïîð³âíÿíî 

ç ë³ïøèì áàòüê³âñüêèì êîìïîíåíòîì (ñïðàâæ-
í³é ãåòåðîçèñ). Êîìá³íàö³éíó çäàòí³ñòü ³ ãåíå-
òè÷í³ ïàðàìåòðè âèçíà÷àëè â³äïîâ³äíî äî ïî-
ñ³áíèêà [27]. Äëÿ ðîçðàõóíê³â âèêîðèñòàëè 
êîìï’þòåðí³ ïðîãðàìè Microsoft Excel 2010 òà 
Statistica 12. 

Ðåçóëüòàòè äîñë³äæåíü 
Òàáëèö³ 1 ³ 2 â³äîáðàæàþòü ñåðåäíº çíà÷åí-

íÿ ìàñè 1000 çåðåí çàëó÷åíèõ äî ñõðåùóâàíü 
ñîðò³â (P) òà âñ³õ ã³áðèä³â (F

1
) ç ¿õíüîþ ó÷àñòþ. 

Âèùèé ð³âåíü ïðîÿâó îçíàêè ìàëè ãåíîòèïè 
ó 2019 ð., ïîð³âíÿíî ç 2020-ì, â îáîõ ñõåìàõ 
ñõðåùóâàíü. Ó ñõåì³ I ìàêñèìàëüíèé ð³âåíü 
ïðîÿâó ìàñè 1000 çåðåí çà äâà ðîêè áóâ ó 
ñîðòó ‘Datcha’, ó ñõåì³ ²² – ó ‘Êîçèð’. Ãîëî-
çåðí³ ñîðòè ‘Condor’ ³ ‘CDC Rattan’ ñóòòºâî 
ïîñòóïàëèñÿ ïë³â÷àñòèì çà ìàñîþ 1000 çåðåí.

Íà ðèñóíêó 1 ïðåäñòàâëåíî ðîçïîä³ë ã³á-
ðèäíèõ êîìá³íàö³é â³äïîâ³äíî äî ãðàäàö³é 
âåëè÷èíè ïîêàçíèêà ñòóïåíÿ ôåíîòèïîâîãî 
äîì³íóâàííÿ. Äëÿ á³ëüøîñò³ õàðàêòåðíèì 
áóëî ïîçèòèâíå íàääîì³íóâàííÿ. Éîãî ÷àñò-
êà çá³ëüøóâàëàñü ó 2020 ð., ïîð³âíÿíî ç 
2019-ì, ó ïåðø³é ñõåì³ ñõðåùóâàíü â³ä 47 äî 
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67%, ó äðóã³é – â³ä 40 äî 73%. Â îñòàíí³é, ó 
2019 ð. äîñèòü âèñîêó ÷àñòêó (37%) ñòàíîâè-
ëî ïðîì³æíå óñïàäêóâàííÿ. Ñë³ä çàçíà÷èòè, 
ùî â æîäíîìó ç âàð³àíò³â íå âèÿâëåíî íåãà-
òèâíîãî äîì³íóâàííÿ. Ó ïåðø³é ñõåì³ íåãà-
òèâíå íàääîì³íóâàííÿ ó 2019 ð. âèÿâëåíî ó 
7% êîìá³íàö³é, ó 2020-ìó – 10%. Ó ñõåì³ ²² 
ã³áðèäíà äåïðåñ³ÿ ìàëà ìåíøèé ïðîÿâ ³ â³ä-
çíà÷åíà ëèøå ó 2019 ð. ó 3% êîìá³íàö³é. Ó 
ñõåì³ ² ïðîì³æíå óñïàäêóâàííÿ âàð³þâàëî çà 
ðîêàìè â³ä 23 äî 13%, à ïîçèòèâíå äîì³íó-
âàííÿ â³ä 23 äî 10%. Äëÿ äðóãî¿ ñõåìè õàðàê-
òåðíèì áóëî çìåíøåííÿ ïðîì³æíîãî óñïàä-
êóâàííÿ ó 2020 ð., ïîð³âíÿíî ç 2019-ì, ç 37 
äî 17%, à òàêîæ ïîçèòèâíîãî äîì³íóâàííÿ – 
ç 20 äî 10%.

Ñë³ä çàçíà÷èòè, ùî â³äçíà÷åíî çì³íó õà-
ðàêòåðó óñïàäêóâàííÿ îçíàêè â îäíèõ ³ òèõ 
æå êîìá³íàö³é ó ð³çí³ ðîêè. ßê ïðèêëàä, ó 
ïåðø³é ñõåì³ ñõðåùóâàíü ñòóï³íü ôåíîòèïî-
âîãî äîì³íóâàííÿ ó ðåöèïðîêíèõ ñõðåùó-
âàííÿõ ñîðò³â ‘Quench’ ³ ‘Àâãóð’ âàð³þâàâ â³ä 
ïîçèòèâíîãî íàääîì³íóâàííÿ ó 2019 ð. (hp = 
32,68; hp = 30,24) äî  íåãàòè âíîãî íàääîì³íó-

Òàáëèöÿ 1
Ð³âåíü ïðîÿâó ìàñè 1000 çåðåí ó êîìïîíåíò³â ñõðåùóâàííÿ 

òà F1 ç ¿õíüîþ ó÷àñòþ (ñõåìà I)

Ñîðò
2019 ð. 2020 ð. Ñåðåäíº

P F
1

P F
1

P F
1

‘Ì²Ï Òèòóë’ 43,43 51,71 46,67 51,18 45,05 51,45
‘Beatrix’ 52,77 52,97 51,13 52,57 51,95 52,77
‘Datcha’ 55,57 53,98 51,80 52,21 53,69 53,10
‘Quench’ 49,40 52,80 48,40 50,78 48,90 51,79
‘Gladys’ 52,80 54,42 50,27 52,49 51,54 53,46
‘Àâãóð’ 49,67 53,80 50,13 51,02 49,90 52,41

Ñåðåäíº 50,61 53,28 49,73 51,71 50,17 52,49
R(Max – Min) 12,14 2,71 5,13 1,79 8,64 2,01

Í²Ð
0,05

1,60 1,42 0,73 0,82 1,20 1,15

Ïðèì³òêà. Òóò ³ â òàáëèö³ 2: P – ð³âåíü ïðîÿâó îçíàêè â áàòüê³âñüêîãî 
êîìïîíåíòà; F

1
 – ñåðåäíº çíà÷åííÿ ð³âíÿ ïðîÿâó îçíàêè âñ³õ ã³áðèä³â ç 

ó÷àñòþ â³äïîâ³äíîãî áàòüê³âñüêîãî êîìïîíåíòà; R(Max – Min) – ðîçìàõ âà-
ð³þâàííÿ ì³æ ìàêñèìàëüíèì òà ì³í³ìàëüíèì çíà÷åííÿì îçíàêè â òàáëèö³ 
äëÿ áàòüê³âñüêèõ êîìïîíåíò³â òà ñåðåäí³õ çíà÷åíü F

1
 ç ¿õíüîþ ó÷àñòþ.

Òàáëèöÿ 2
Ð³âåíü  ïðîÿâó ìàñè 1000 çåðåí ó êîìïîíåíò³â ñõðåùóâàííÿ 

òà F1 ç ¿õíüîþ ó÷àñòþ (ñõåìà II)

Ñîðò
2019 ð. 2020 ð. Ñåðåäíº

P F
1

P F
1

P F
1

‘Êîçèð’ 55,20 53,47 48,47 50,17 51,84 51,82
‘Condor’ 45,60 48,60 37,60 47,39 41,60 48,00
‘Â³òðàæ’ 53,93 51,85 46,80 48,29 50,37 50,07
‘Sebastian’ 49,80 51,43 41,60 47,10 45,70 49,27
‘Ì²Ï Ìèðîñëàâ’ 49,33 51,34 45,47 48,85 47,40 50,10
‘CDC Rattan’ 36,80 45,64 35,60 45,91 36,20 45,78

Ñåðåäíº 48,44 50,39 42,59 47,95 45,52 49,17
R(Max – Min) 18,40 7,83 12,87 4,26 15,64 6,05

Í²Ð
0,05

0,92 0,95 0,74 0,81 0,85 0,90

âàííÿ ó 2020-ìó (hp = –1,23; hp = –1,43). 
Ó äðóã³é ñõåì³ ñõðåùóâàíü ó êîìá³íàö³¿ 
‘Sebastian’ / ‘Â³òðàæ’ ïîêàçíèê ôåíîòèïî âî-
ãî äîì³íóâàííÿ íàâïàêè çì³íþâàâñÿ â³ä äå-
ïðåñ³¿ ó 2019 ð. (hp = –1,47) äî ïîçèòèâíîãî 
íàääîì³íóâàííÿ ó 2020-ìó (hp = 1,54) (òàá-
ëè÷í³ äàí³ íå íàâåäåíî). Âîäíî÷àñ â îáîõ ñõå-
ìàõ ñõðåùóâàíü âèä³ëåíî êîìá³íàö³¿ ç ïðî-
ÿâîì ïîçèòèâíîãî íàääîì³íóâàííÿ â îáèäâà 
ðîêè. ̄ õíþ õàðàêòåðèñòèêó çà ñòóïåíåì ôåíî-
òèïîâîãî äîì³íóâàííÿ òà ³ñòèííîãî ãåòåðîçèñó 
íàâåäåíî â òàáëèö³ 3. 

Íàéá³ëüøó ê³ëüê³ñòü (ïî ñ³ì) êîìá³íàö³é 
³ç ïðîÿâîì ãåòåðîçèñó çà ð³çíèõ óìîâ âèðî-
ùóâàííÿ â³äçíà÷åíî â ðàç³ çàëó÷åííÿ äî 
ñõðåùóâàíü ñîðò³â ‘Gladys’ ³ ‘Ì²Ï Ìèðîñëàâ’. 

Â îáîõ ñõåìàõ ñõðåùóâàíü ó 2019 ð. ïåðåâà ãó 
ìàëè àäèòèâí³ åôåêòè ãåí³â (D), à ó 2020-ìó – 
åôåêòè äîì³íóâàííÿ (H

1 
³ H

2
) (òàáë. 4). Â³ä-

ïîâ³äíî äî öüîãî ïîêàçíèê √H
1
/D âêàçóâàâ 

íà íåïîâíå äîì³íóâàííÿ â ëîêóñàõ ó 2019 ð. 
òà íàääîì³íóâàííÿ ó 2020-ìó. Ïàðàìåòðè 
â³äíîñíî¿ ÷àñòîòè ðîçïîä³ëó (F) òà â³äíîøåí-
íÿ çàãàëüíî¿ ê³ëüêîñò³ äîì³íàíòíèõ ³ ðåöå-
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

                                                    2019 ð.                                 Ñõåìà I                                                2020 ð.

                                                    2019 ð.                                  Ñõåìà II                                                2020 ð.

Ïðèì³òêà. ÍÍ – íåãàòèâíå íàääîì³íóâàíííÿ, ÍÄ – íåãàòèâíå äîì³íóâàííÿ, ÏÓ – ïðîì³æíå óñïàäêóâàííÿ, 
ÏÄ – ïîçèòèâíå äîì³íóâàííÿ, ÏÍ – ïîçèòèâíå íàääîì³íóâàííÿ.

Ðèñ. 1. Ðîçïîä³ë êîìá³íàö³é ñõðåùóâàííÿ çà ñòóïåíåì ôåíîòèïîâîãî äîì³íóâàííÿ ìàñè 1000 çåðåí â F1
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Òàáëèöÿ 3
Ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ òà ³ñòèííîãî ãåòåðîçèñó â F1 

ÿ÷ìåíþ ÿðîãî çà ìàñîþ 1000 çåðåí 

Êîìá³íàö³ÿ ñõðåùóâàííÿ
2019 ð. 2020 ð.

hp Ã
³ñò

, % hp Ã
³ñò

, %
Ñõåìà ²

‘Ì²Ï Òèòóë’ / ‘Quench’ 1,89 5,40 2,92 3,44
‘Ì²Ï Òèòóë’ / ‘Gladys’ 1,08 0,69 1,61 2,19
‘Ì²Ï Òèòóë’ / ‘Àâãóð’ 1,45 2,81 1,33 1,13
‘Beatrix’ / ‘Gladys’ 373,00 11,74 4,23 2,74
‘Quench’ / ‘Ì²Ï Òèòóë’ 1,72 4,35 2,81 3,24
‘Gladys’ / ‘Beatrix’ 117,00 3,66 1,32 0,27
‘Gladys’ / ‘Datcha’ 1,45 1,13 4,57 5,28
‘Gladys’ / ‘Quench’ 1,20 0,63 3,70 5,03
‘Gladys’ / ‘Àâãóð’ 1,96 2,84 48,57 6,62
‘Àâãóð’ / ‘Gladys’ 1,81 2,40 26,67 3,57

Ñõåìà ²²
‘Êîçèð’ / ‘Â³òðàæ’ 1,53 0,60 3,80 4,81
‘Êîçèð’ / ‘Ì²Ï Ìèðîñëàâ’ 1,09 0,48 5,60 14,24
‘Condor’ / ‘Ì²Ï Ìèðîñëàâ’ 1,29 1,08 1,75 6,45
‘Â³òðàæ’ / ‘Êîçèð’ 2,84 2,11 3,56 4,40
‘Â³òðàæ’ / ‘Sebastian’ 1,10 0,37 3,50 13,89
‘Â³òðàæ’ / ‘Ì²Ï Ìèðîñëàâ’ 1,52 2,22 5,50 6,41
‘Ì²Ï Ìèðîñëàâ’ / ‘Êîçèð’ 1,11 0,60 3,18 6,74
‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’ 1,52 2,22 6,10 7,26
‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’ 18,71 8,30 2,86 7,91
‘Ì²Ï Ìèðîñëàâ’ / ‘CDC Rattan’ 1,30 3,79 1,57 6,15
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ñèâíèõ àëåë³â [(√4DH1 + F)/(√4DH1 – F)] âêà-
çóþòü íà ïåðåâàæàííÿ (ïðîÿâ) ó ñõåì³ ² â 
îáèäâà ðîêè äîì³íàíòíèõ åôåêò³â. Ó ñõåì³ ²² 
ó 2019 ð. ïåðåâàæàëè ðåöåñèâí³ åôåêòè, à ó 
2020-ìó – äîì³íàíòí³. Äëÿ âñ³õ âàð³àíò³â äîñ-
ë³äó âèÿâëåíî íåð³âíîì³ðíèé ðîçïîä³ë äîì³-
íàíòíèõ ³ ðåöåñèâíèõ åôåêò³â (H

2
/4H

1
 ≠ 0,25). 

Ïðîòå äëÿ ãåíîòèï³â ñõåìè ² àñèìåòð³ÿ áóëà 
á³ëüø âèðàæåíîþ.

Êîåô³ö³ºíò êîðåëÿö³¿ ñóìè êîâàð³àíñ ³ âà-
ð³àíñ òà ñåðåäíüîãî çíà÷åííÿ îçíàêè r[(W

r
 + 

V
r
)
i
; x

i
] â óñ³õ âèïàäêàõ ìàâ â³ä’ºìíå çíà÷åí-

íÿ, ùî õàðàêòåðèçóº ñïðÿìîâàí³ñòü äîì³íó-
âàííÿ íà çá³ëüøåííÿ îçíàêè òà éîãî çóìîâ-
ëåí³ñòü äîì³íàíòíèìè åôåêòàìè. Íà äîì³íó-
âàííÿ â á³ê çá³ëüøåííÿ îçíàêè òàêîæ âêàçóº 
çíà÷åííÿ F

1
 – P. Îäíàê, ó äðóã³é ñõåì³ ñõðå-

ùóâàíü ó 2019 ð. çíà÷åííÿ ïîêàçíèêà ñïðÿ-
ìîâàíîñò³ äîì³íóâàííÿ áóëî ñòàòèñòè÷íî íå-
äîñòîâ³ðíèì. 

Ãðàô³÷íèé àíàë³ç ðåãðåñ³¿ êîâàð³àíñè 
(Wr) íà âàð³àíñó (Vr) ì³æ ñåðåäí³ì çíà÷åí-
íÿì áàòüê³âñüêèõ êîìïîíåíò³â ³ ã³áðèä³â 
ï³äòâåðäæóº òà äîïîâíþº ³íôîðìàö³þ ãåíå-
òè÷íèõ êîìïîíåíò³â ùîäî íàääîì³íóâàííÿ 
ó 2019 ð. òà íåïîâíîãî äîì³íóâàííÿ ó 2020-ìó 
(ðèñ. 2). 

Ó ïåðøîìó âèïàäêó â îáîõ ñõåìàõ ñõðåùó-
âàíü ë³í³ÿ ðåãðåñ³¿ ïåðåòèíàëà â³ñü Wr íèæ-
÷å íóëüîâî¿ ïîçíà÷êè, à ó 2020 ð. – íà äîäàò-
í³é ÷àñòèí³ øêàëè. Ãðàô³êè äàþòü çìîãó 
îêîì³ðíî õàðàêòåðèçóâàòè áàòüê³âñüê³ êîì-
ïîíåíòè çà â³äíîñíèì ñï³ââ³äíîøåííÿì äî-
ì³íàíòíèõ ³ ðåöåñèâíèõ ãåí³â. Çîêðåìà, ó 
ïåðø³é ñõåì³ ñõðåùóâàíü â óìîâàõ îáîõ ðî-
ê³â ó ðåöåñèâí³é çîí³ ðîçì³ùóâàâñÿ ñîðò 
‘Ì²Ï Òèòóë’, ó äîì³íàíòí³é – ‘Gladys’ ³ 
‘Datcha’. Çíà÷íîþ ì³íëèâ³ñòþ â³äíîñíî ë³í³¿ 

Òàáëèöÿ 4
Ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿ çà ìàñîþ 1000 çåðåí â F1 ÿ÷ìåíþ ÿðîãî

Ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿
Ñõåìà I Ñõåìà II

2019 ð. 2020 ð. 2019 ð. 2020 ð.
D 17,69 3,55 44,31 27,09
H

1
15,44 9,21 11,89 46,23

H
2

12,33 8,24 11,01 43,59
F 12,52 1,15 –1,94 12,83

√H
1
/D 0,93 1,61 0,52 1,31

(√4DH1 + F)/(√4DH1 – F) 2,22 1,22 0,92 1,44
H

2
/4H

1
0,20 0,22 0,23 0,24

r[(W
r
 + V

r
)

I
; x

i
] –0,67 ± 0,37 –0,81 ± 0,29 –0,30 ± 0,48 –0,83 ± 0,28

F
1
 – P 2,67 1,98 1,94 5,36

Ïðèì³òêà. D – àäèòèâí³ åôåêòè; Í
1
 ³ Í

2
 – åôåêòè äîì³íóâàííÿ; F – ïîêàçíèê â³äíîñ-

íî¿ ÷àñòîòè ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ àëåë³â; √H
1
/D – ñåðåäí³é ñòóï³íü 

äîì³íóâàííÿ â ëîêóñàõ; (√4DH1 + F)/(√4DH1 – F)  – ñï³ââ³äíîøåííÿ çàãàëüíî¿ ê³ëü-
êîñò³ äîì³íàíòíèõ ³ ðåöåñèâíèõ àëåë³â; H

2
/4H

1 
– ñåðåäíº çíà÷åííÿ àëåë³â ó ëîêóñàõ; 

r[(W
r
 + V

r
)

I
; x

i
] – ïîêàçíèê ñïðÿìîâàíîñò³ äîì³íóâàííÿ; F

1 
– P – ïîêàçíèê íàïðÿìó 

äîì³íóâàííÿ.

ðåãðåñ³¿ õàðàêòåðèçóâàâñÿ ñîðò ‘Beatrix’. Ó 
äðóã³é ñõåì³ ñõðåùóâàíü ó äîì³íàíòí³é çîí³ 
ñòàá³ëüíî çíàõîäèâñÿ ñîðò ‘Sebastian’, ó ðå-
öåñèâí³é – ‘Condor’. 

Êîåô³ö³ºíò ðåãðåñ³¿ â ïåðø³é ñõåì³ ó 2019 ð. 
ñòàíîâèâ b = 0,74, ó 2020-ìó – b = 0,81.             
Ó äðóã³é ñõåì³ éîãî çíà÷åííÿ ñòàíîâèëè              
b = 1,12 ³ 0,72 â³äïîâ³äíî. Îòæå, ìîæåìî 
çàçíà÷èòè, ùî â îáîõ ñõåìàõ ñõðåùóâàííÿ 
â îáèäâà ðîêè ìàñà 1000 çåðåí âèçíà÷à-
ëàñü ïåðåâàæíî àäèòèâíî-äîì³íàíòíîþ ñè ñ-
òåìîþ. 

Õàðàêòåðèñòèêó çàëó÷åíèõ äî ñõðåùóâàíü 
ãåíîòèï³â çà åôåêòàìè çàãàëüíî¿ êîìá³íà-
ö³éíî¿ çäàòíîñò³ (ÇÊÇ), âàð³àíñàìè ÇÊÇ ³ ñïå-
öèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÑÊÇ) íà-
âåäåíî â òàáëèöÿõ 5 ³ 6. Ö³íí³ñòü äëÿ êîìá³-
íàö³éíî¿ ñåëåêö³¿ ìàþòü ãåíîòèïè ç âèñîêè-
ìè çíà÷åííÿìè ÇÊÇ çà ð³çíèõ óìîâ âèðîùó-
âàííÿ. Ó ïåðø³é ñõåì³ äîñòîâ³ðíî âèñîê³ 
åôåêòè ÇÊÇ â îáèäâà ðîêè â³äçíà÷åíî äëÿ 
ñîðò³â ‘Datcha’ ³ ‘Gladys’, äîñòîâ³ðíî íèçüê³ – 
ó ‘Ì²Ï Òèòóë’ ³ ‘Quench’. Âàð³þâàëè â³ä äî-
ñòîâ³ðíî âèñîêèõ äî íèçüêèõ çíà÷åíü çà ðî-
êàìè åôåêòè ÇÊÇ â ñîðò³â ‘Beatrix’ ³ ‘Àâãóð’. 
Ó ñõåì³ ²² âèñîêèìè åôåêòàìè ÇÊÇ õàðàêòå-
ðèçóâàëèñÿ ñîðòè ‘Êîçèð’, ‘Â³òðàæ’ ³ ‘Ì²Ï 
Ìèðîñëàâ’. Äîñòîâ³ðíî íèçüêó ÇÊÇ ìàëè 
‘Condor’ ³ ‘CDC Rattan’. Çì³íîþ åôåêò³â â³ä 
ïîçèòèâíèõ äî íåãàòèâíèõ ó ð³çí³ ðîêè âè-
ð³çíÿâñÿ ñîðò ‘Sebastian’. Ó ïåðø³é ñõåì³ â 
ñîðò³â ‘Ì²Ï Òèòóë’ òà ‘Gladys’ â îáèäâà ðîêè 
âàð³àíñà ÇÊÇ ïåðåâàæàëà íàä âàð³àíñîþ ÑÊÇ. 
Á³ëüø³ çíà÷åííÿ âàð³àíñ ÑÊÇ, í³æ ÇÊÇ, ÿê ó 
2019-ìó, òàê ³ ó 2020 ð., â³äçíà÷åíî äëÿ ñîð-
ò³â ‘Quench’ ³ ‘Àâãóð’. Çì³íó ñï³ââ³äíîøåíü 
âàð³àíñ çà ðîêàìè âèÿâëåíî â ñîðò³â ‘Beatrix’ 
³ ‘Datcha’.
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2019 ð.                                                                                       2020 ð.
Ñõåìà I

2019 ð.                                                                                       2020 ð.Ñõåìà II

Ðèñ. 2. Ãðàô³êè ðåãðåñ³¿ Wr / Vr äëÿ ìàñè 1000 çåðåí â F1 ÿ÷ìåíþ ÿðîãî

Òàáëèöÿ 5
Åôåêòè çàãàëüíî¿, âàð³àíñè çàãàëüíî¿ òà ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ 

çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ìàñîþ 1000 çåðåí (ñõåìà I)

Ñîðò Åôåêòè ÇÊÇ Âàð³àíñà ÇÊÇ Âàð³àíñà ÑÊÇ
2019 ð. 2020 ð. 2019 ð. 2020 ð. 2019 ð. 2020 ð.

‘Ì²Ï Òèòóë’ –1,96 –0,66 3,82 0,42 1,45 1,08
‘Beatrix’ –0,39 1,08 0,13 1,15 4,31 2,73
‘Datcha’ 0,87 0,62 0,75 0,37 0,00 0,80
‘Quench’ –0,60 –1,16 0,35 1,33 0,68 1,31
‘Gladys’ 1,42 0,98 2,01 0,95 2,32 1,71
‘Àâãóð’ 0,65 –0,87 0,41 0,73 0,62 1,37

Í²Ð
0,05

 (g
i
) 0,24 0,24 – – – –

Í²Ð
0,05

 (g
i
 – g

j
) 0,37 0,38 – – – –

Ó äðóã³é ñõåì³ ëèøå â ñîðòó ‘CDC Rattan’ â 
îáèäâà ðîêè â³äçíà÷åíî ïåðåâàæàííÿ âàð³àí-
ñè ÇÊÇ íàä ÑÊÇ. Ó ðåøòè ãåíîòèï³â ñï³ââ³ä-
íîøåííÿ ÇÊÇ ³ ÑÊÇ çì³íþâàëîñü ó ð³çí³ ðîêè. 

Âèÿâëåíî â³ä÷óòíî ñèëüí³øó ì³íëèâ³ñòü 
êîíñòàíò ÑÊÇ ïîð³âíÿíî ç åôåêòàìè ÇÊÇ â 
ð³çí³ ðîêè äîñë³äæåíü. Äîñòîâ³ðíî âèñîê³ 
êîíñòàíòè ÑÊÇ â îáèäâà ðîêè â³äçíà÷åíî ó 
êîìá³íàö³¿ ‘Àâãóð’ / ‘Datcha’ (òàáë. 7). Âàð³þ-
âàííÿ â³ä äîñòîâ³ðíî âèñîêèõ äî ñåðåäí³õ ïî-

çèòèâíèõ çíà÷åíü ÑÊÇ çà ðîêàìè â³äçíà÷åíî 
äëÿ êîìá³íàö³é ‘Quench’ / ‘Ì²Ï Òèòóë’, ‘Àâ-
ãóð’ / ‘Ì²Ï Òèòóë’. Ó êîìá³íàö³¿ ‘Datcha’ / 
‘Beatrix’ çíà÷åííÿ ÑÊÇ â îáèäâà ðîêè áóëî 
ïîçèòèâíèì, àëå íå äîñòîâ³ðíèì, òîáòî ìàëî 
ñåðåäí³é ð³âåíü. Äëÿ ðåøòè æ êîìá³íàö³é 
â³äçíà÷åíî àáî âàð³þâàííÿ â³ä äîñòîâ³ðíî âè-
ñîêèõ çíà÷åíü â îäíîìó ðîö³ äî äîñòîâ³ðíî 
íèçüêèõ ó äðóãîìó, àáî íèçüêèé ð³âåíü â 
îáèäâà ðîêè.
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Ó äðóã³é ñõåì³ ñõðåùóâàíü ñòàá³ëüíî âèñî-
êèìè áóëè çíà÷åííÿ êîíñòàíò ÑÊÇ â êîìá³íà-
ö³ÿõ ‘Condor’ / ‘Êîçèð’, ‘Ì²Ï Ìèðîñëàâ’ / 
‘Â³òðàæ’, ‘CDC Rattan’ / ‘Sebastian’ (òàáë. 8). 
Ì³íëèâ³ñòü â³ä âèñîêîãî äî ñåðåäíüîãî ð³âíÿ 
ÑÊÇ çà ðîêàìè â³äçíà÷åíî äëÿ êîìá³íàö³é 
‘Ì²Ï Ìèðîñëàâ’ / ‘Êîçèð’, ‘CDC Rattan’ / ‘Â³ò-
ðàæ’, ‘CDC Rattan’ / ‘Ì²Ï Ìèðîñëàâ’. 

Îòæå, ðåçóëüòàòè âñåá³÷íîãî äîñë³äæåííÿ 
F

1
 ÿ÷ìåíþ ÿðîãî çà ñòóïåíåì ôåíîòèïîâîãî 

äîì³íóâàííÿ é ãåòåðîçèñó, à òàêîæ ÇÊÇ ³ 
ÑÊÇ âêàçóþòü, ùî ìàêñèìàëüíîãî ïîë³ïøåí-

Òàáëèöÿ 6
Åôåêòè çàãàëüíî¿, âàð³àíñè çàãàëüíî¿ òà ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ 

çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ìàñîþ 1000 çåðåí (ñõåìà II)

Ñîðò
Åôåêòè ÇÊÇ Âàð³àíñà ÇÊÇ Âàð³àíñà ÑÊÇ

2019 ð. 2020 ð. 2019 ð. 2020 ð. 2019 ð. 2020 ð.
‘Êîçèð’ 3,85 2,78 14,81 7,71 2,70 9,29
‘Condor’ –2,24 –0,71 4,98 0,49 1,40 10,42
‘Â³òðàæ’ 1,83 0,42 3,32 0,17 1,69 7,42
‘Sebastian’ 1,31 –1,07 1,69 1,14 3,33 10,46
‘Ì²Ï Ìèðîñëàâ’ 1,19 1,12 1,39 1,26 1,20 2,37
‘CDC Rattan’ –5,94 –2,55 35,22 6,48 3,56 0,92

Í²Ð
0,05

 (g
i
) 0,27 0,14 – – – –

Í²Ð
0,05

 (g
i 
– g

j
) 0,42 0,21 – – – –

Òàáëèöÿ 7
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî 

çà ìàñîþ 1000 çåðåí (ñõåìà I)

Ñîðò Ð³ê
Ñîðò

‘Ì²Ï Òèòóë’ ‘Beatrix’ ‘Datcha’ ‘Quench’ ‘Gladys’

‘Beatrix’ 2019 –2,05 – – – –
2020 1,65 – – – –

‘Datcha’ 2019 –0,14 0,25 – – –
2020 –1,11 0,27 – – –

‘Quench’ 2019 1,09 –0,14 –0,17 – –
2020 0,13 0,86 –0,79 – –

‘Gladys’ 2019 0,24 2,55 –0,34 –1,28 –
2020 –0,87 –1,87 0,35 1,37 –

‘Àâãóð’
2019 0,87 –0,61 0,40 0,51 –1,17
2020 0,20 –0,91 1,27 –1,57 1,01

Ïðèì³òêà. Í²Ð
0,05

: 2019 ð. – 0,39; 2020 ð. – 0,41.

Òàáëèöÿ 8
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî 

çà ìàñîþ 1000 çåðåí (ñõåìà II)

Ñîðò Ð³ê
Ñîðò

‘Êîçèð’ ‘Condor’ ‘Â³òðàæ’ ‘Sebastian’ ‘Ì²Ï Ìèðîñëàâ’

‘Condor’ 2019 1,73 – – – –
2020 3,86 – – – –

‘Â³òðàæ’ 2019 –0,11 0,37 – – –
2020 –0,45 –4,13 – – –

‘Sebastian’ 2019 1,01 –0,66 –2,03 – –
2020 –4,33 2,52 3,45 – –

‘Ì²Ï Ìèðîñëàâ’ 2019 0,07 –1,11 1,73 –1,01 –
2020 1,70 –0,95 0,51 –2,17 –

‘CDC Rattan’
2019 –2,70 –0,35 0,04 2,69 0,31
2020 –0,78 –1,30 0,63 0,53 0,92

Ïðèì³òêà. Í²Ð
0,05

: 2019 ð. – 0,46; 2020 ð. – 0,24.

íÿ ìàñè 1000 çåðåí ìîæíà î÷³êóâàòè â ðàç³ 
çàëó÷åííÿ äî ñõðåùóâàíü îñòèñòèõ ñîðò³â 
‘Gladys’, ‘Ì²Ï Ìèðîñëàâ’ ³ ‘Datcha’, áåçîñòèõ – 
‘Êîçèð’ ³ ‘Â³òðàæ’. 

Âèñíîâêè
Âèÿâëåí³ â óìîâàõ öåíòðàëüíî¿ ÷àñòèíè 

Ë³ñîñòåïó Óêðà¿íè ñåëåêö³éíî-ãåíåòè÷í³ 
îñîáëèâîñò³ ãåíîòèï³â ÿ÷ìåíþ, ÿê³ íàëå-
æàòü äî ïë³â÷àñòèõ ³ ãîëîçåðíèõ, îñòèñòèõ 
òà áåçîñòèõ ð³çíîâèäíîñòåé, äàþòü çìîãó 
îïòèìàëüíî êîìá³íóâàòè áàòüê³âñüê³ êîì-
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ïîíåíòè ñõðåùóâàíü òà ïëàíóâàòè ïðîâå-
äåííÿ ö³ëåñïðÿìîâàíîãî äîáîðó íà çá³ëü-
øåííÿ ìàñè 1000 çåðåí ó ñòâîðåíèõ ã³áðèä-
íèõ ïîïóëÿö³ÿõ.

Â³äïîâ³äíî äî ïîêàçíèê³â ñòóïåíÿ ôåíîòè-
ïîâîãî äîì³íóâàííÿ é ãåòåðîçèñó, ïàðàìåòð³â 
ãåíåòè÷íî¿ âàð³àö³¿, ãðàô³÷íîãî ðåãðåñ³éíîãî 
àíàë³çó, åôåêò³â ÇÊÇ ³ êîíñòàíò ÑÊÇ, ñï³ââ³ä-
íîøåííÿ ¿õí³õ âàð³àíñ, ó ïåðåâàæíî¿ á³ëü-
øîñò³ ñòâîðåíèõ ã³áðèäíèõ êîìá³íàö³é íåîá-
õ³äíèì áóäå îñòàòî÷íèé äîá³ð çà ìàñîþ 1000 
çåðåí ó ï³çí³øèõ ïîêîë³ííÿõ, êîëè äîì³íàíò-
í³ àëåë³ ïåðåéäóòü ó ãîìîçèãîòíèé ñòàí. 

Åôåêòèâíèìè ãåíåòè÷íèìè äæåðåëàìè 
äëÿ çàëó÷åííÿ äî ñõðåùóâàíü, ñïðÿìîâàíèõ 
íà ï³äâèùåííÿ ìàñè 1000 çåðåí, ìîæóòü áóòè 
îñòèñò³ ñîðòè ‘Glad ys’, ‘Ì²Ï Ìèðîñëàâ’ ³ 
‘Datcha’, à òàêîæ áåçîñò³ – ‘Êîçèð’ ³ ‘Â³òðàæ’. 

Âèêîðèñòàíà ë³òåðàòóðà
1. Ë³í÷åâñüêèé À. À. ß÷ì³íü – äæåðåëî çäîðîâîãî ñïîñîáó æèò-

òÿ ñó÷àñíî¿ ëþäèíè. Â³ñí. àãðàð. íàóêè. 2017. ¹ 12. Ñ. 14–21. 
doi: 10.31073/agrovisnyk201712-03

2. Êîçà÷åíêî Ì. Ð., Âàñüêî Í. ²., Íàóìîâ Î. Ã. òà ³í. Åôåêòèâí³ñòü 
ñåëåêö³¿ ÿ÷ìåíþ ÿðîãî áåçîñòîãî. Ñåëåêö³ÿ ³ íàñ³ííèöòâî. 
2011. Âèï. 100. Ñ. 37–45.

3. Ë³í÷åâñüêèé À. À. 95 ðîê³â ñåëåêö³¿ ÿ÷ìåíþ â ñåëåêö³éíî-
ãåíåòè÷íîìó ³íñòèòóò³. Çá. íàóê. ïðàöü ÑÃ² – ÍÖÍÑ. 2012.             
Âèï. 20. Ñ. 66–83.

4. Ïîë³ùóê Ñ. Ñ. Ìåòîäîëîã³ÿ ³ ðåçóëüòàòè ñåëåêö³¿ ÿ÷ìåíþ õàð-
÷îâîãî ïðèçíà÷åííÿ. Çá. íàóê. ïðàöü ÑÃ² – ÍÖÍÑ. 2014.                   
Âèï. 23. Ñ. 100–120.

5. Ãóäçåíêî Â. Ì., Âàñèëüê³âñüêèé Ñ. Ï., Äåìèäîâ Î. À. òà ³í. Ñå-
ëåêö³ÿ ÿ÷ìåíþ ÿðîãî íà ï³äâèùåííÿ ïðîäóêòèâíîãî òà àäàï-
òèâíîãî ïîòåíö³àëó. Ñåëåêö³ÿ ³ íàñ³ííèöòâî. 2017. Âèï. 111. 
Ñ. 51–61. doi: 10.30835/2413-7510.2017.104887

6. Xu X., Sharma R., Tondelli A. et al. Genome-wide association 
analysis of grain yield-associated traits in a Pan-European 
barley cultivar collection. Plant Genome. 2018. Vol. 11, Iss. 1. 
Art. ID 170073. doi: 10.3835/plantgenome2017.08.0073

7. Swati S., Tiwari K. C., Jaiswal J. P. et al. Genetic architecture of 
barley (Hordeum vulgare L.) genotypes for grain yield and yield 
attributing traits. Wheat Barley Res. 2018. Vol. 10, Iss. 3.                     
P. 179–184. doi: 10.25174/2249-4065/2018/83148

8. Rodrigues O., Minella E., Costenaro E. R. Genetic improvement 
of barley (Hordeum vulgare L.) in Brazil: yield increase and 
associated traits. Agric. Sci. 2020. Vol. 11, Iss. 4. P. 425–438. 
doi: 10.4236/as.2020.114025

9. Sun G., Ren X., Du B. et al. Dissecting the genetic basis of grain 
size and weight in barley (Hordeum vulgare L.) by QTL and 
comparative genetic analyses. Front. Plant Sci. 2019. Vol. 10. 
Art. ID 469. doi: 10.3389/fpls.2019.00469

10. Wang J., Wu X., Yue W. et al. Identification of QTL for barley grain 
size. PeerJ. 2021. Vol. 9. Art. ID e11287. doi: 10.7717/peerj.11287

11. Tsige T., Shiferaw T., Gezahegn S., Taye K. Assessment of malt 
barley genotypes for grain yield and malting quality traits in 
the central highlands of Ethiopia. J. Biol. Agric. Health. 2020. 
Vol. 10, Iss. 20. doi: 10.7176/JBAH/10-20-01

12. Âàæåí³íà Î. ª., Âàñüêî Í. ²., Ñîëîíå÷íèé Ï. Ì., Ñîëîíå÷íà Î. Â. 
Ì³íëèâ³ñòü íàòóðè òà ìàñè 1000 çåðåí ïèâîâàðíèõ ñîðò³â ÿ÷-
ìåíþ â çàëåæíîñò³ â³ä ãåíîòèïó òà ïîãîäíèõ óìîâ. Ñåëåêö³ÿ ³ 
íàñ³ííèöòâî. 2020. Âèï. 117. Ñ. 16–25. doi: 10.30835/2413-
7510.2020.206935

13. Philipp N., Liu G., Zhao Y. et al. Genomic prediction of barley 
hybrid performance. Plant Genome. 2016. Vol. 9, Iss. 2. P. 1–8. 
doi: 10.3835/plantgenome2016.02.0016.

14. Potla K. R., Bornare S. S., Prasad L. C. et al. Study of heterosis 
and combining ability for yield and yield contributing traits 
in barley (Hordeum vulgare L.). Bioscan. 2013. Vol. 8, Iss. 4.            
P. 1231–1235.

15. Zhang X., Lv L., Lv Ch. et al. Combining ability of different agronomic 
traits and yield components in hybrid barley. PloS ONE. 2015.             
Vol. 10, Iss. 6. e0126828. doi: 10.1371/journal.pone.0126828

16. Patial M., Pal D., Kumar J. Combining ability and gene action 
studies for grain yield and its component traits in barley 
(Hordeum vulgare L.). SABRAO J. Breed. Gen. 2016. Vol. 48,              
Iss. 1. P. 90–96.

17. Singh S., Prasad L. C., Madhukar K. et al. Heterosis and 
combining ability of indigenous and exotic crosses of barley. 
Plant Arch. 2017. Vol. 17, Iss. 2. P. 813–820.

18. Jalata Z., Mekbib F., Lakew B., Ahmed S. Gene action and 
combining ability test for some agro-morphological 
traits in barley. J. Appl. Sci. 2019. Vol. 19, Iss. 2. P. 88–95.                                   
doi: 10.3923/jas.2019.88.96

19. Kumari A., Vishwakarma S. R., Singh Y. Evaluation of combining 
ability and gene action in barley (Hordeum vulgare L.) using 
Line × Tester analysis. Electron. J. Plant Breed. 2020. Vol. 11, 
Iss. 1. P. 97–102. doi: 10.37992/2020.1101.017

20. Zymogliad O. V., Kozachenko M. R., Vasko N. I. et al. Performance 
inheritance and combining ability of spring barley accessions. 
Ñåëåêö³ÿ ³ íàñ³ííèöòâî. 2021. Âèï. 119. C. 106–116.                 
doi: 10.30835/2413-7510.2021.237026 

 21. Vashchenko V. V., Shevchenko A. A. Variability and genetic control 
of the “seedlings-earing” interphase period in spring bar ley 
under water deficit. Ñåëåêö³ÿ ³ íàñ³ííèöòâî. 2021. Âèï. 119. 
C. 94–105. doi: 10.30835/2413-7510.2021.237022

22. Sharma Y., Sharma S. N. Effect of sowing dates on genetic 
components in six-rowed barley. Acta Agron. Hung. 2008.              
Vol. 56, Iss. 3. P. 349–356. doi: 10.1556/AAgr.56.2008.3.11

23. Âàùåíêî Â. Â. Èçìåí÷èâîñòü è ãåíåòè÷åñêèé êîíòðîëü ìàññû 
1000 çåðåí ó ÿðîâîãî ÿ÷ìåíÿ. Ñåëåêö³ÿ ³ íàñ³ííèöòâî. 2010. 
Âèï. 98. Ñ. 78–85. doi: 10.30835/2413-7510.2010.70227

24. Shendy M. Z. Gene action and path coefficient studies for yield and 
yield components of some barley crosses. Egypt. J. Plant Breed. 
2015. Vol. 19, Iss. 4. P. 1155–1166. doi: 10.12816/0031662

25. Âàñèëüê³âñüêèé Ñ. Ï., Äåìèäîâ Î. À., Ãóäçåíêî Â. Ì., Ïîë³-
ùóê Ò. Ï. Ãåíåòè÷íèé êîíòðîëü ìàñè 1000 çåðåí ó ñó÷àñíèõ 
ñîðò³â ÿ÷ìåíþ ÿðîãî. Â³ñí. àãðàð. íàóêè. 2017. ¹ 10. Ñ. 37–
43. doi: 10.31073/agrovisnyk201710-08

26. Beil G. M., Atkins R. E. Inheritance of quantitative characters 
in grain Sorghum. Jowa State J. Sci. 1965. Vol. 39, Iss. 3.                        
Ð. 139–158.

27. Ôåäèí Ì. À., Ñèëèñ Ä. ß., Ñìèðÿåâ À. Â. Ñòàòèñòè÷åñêèå 
ìåòîäû ãåíåòè÷åñêîãî àíàëèçà. Ìîñêâà : Êîëîñ, 1980. 207 ñ.

References
1. Linchevskyi, A. A. (2017). Barley is the source of healthy life-

style for modern men. Vìsn. agrar. nauki [Bull. Agric. Sci.], 12, 
14–21. doi: 10.31073/agrovisnyk201712-03 [in Ukrainian]

2. Kozachenko, M. R., Vasko, N. I., Naumov, O. H., Ivanova, N. V., 
Markova, T. Yu., Sheliakina, T. A., & Matviiets, V. H. (2011). Ef-
ficiency awnless barley breeding. Selekciâ i nasìnnictvo [Plant 
Breeding and Seed Production], 100, 37–45. [in Ukrainian]

3. Linchevskyi, A. A. (2012). 95 years of barley breeding in plant 
breeding and genetics institute. Zbìrnik naukovih prac ’ SGÌ – 
NCNS [Collected Scientific Articles of PBGI – NCSCI], 20, 66–83. 
[in Ukrainian] 

4. Polischuk, S. S. (2014). Methodology and results of food barley 
breeding. Zbìrnik naukovih prac ’ SGÌ – NCNS [Collected Scien-
tific Articles of PBGI – NCSCI], 23, 100–120. [in Ukrainian]

5. Hudzenko, V. M., Vasylkivskyi, S. P., Demydov, O. A., Polischuk, T. P., 
& Babii, O. O. (2017). Spring barley breeding for increase in 
pro ductive and adaptive capacities. Selekciâ i nasìnnictvo 
[Plant Breeding and Seed Production], 111, 51–61.                                        
doi: 10.30835/2413-7510.2017.104887 [in Ukrainian]



191ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 3

Breeding and seed production

6. Xu, X., Sharma, R., Tondelli, A., Russell, J., Comadran, J., Schnaith-
mann, F., … Flavell, A. J. (2018) Genome-wide association 
analysis of grain yield-associated traits in a Pan-European bar-
ley cultivar collection. Plant Genome, 11(1), 170073.                                     
doi: 10.3835/plantgenome2017.08.0073 

7. Swati, S., Tiwari, K. C., Jaiswal, J. P., Kumar, A., & Goel, P. (2018). 
Genetic architecture of barley (Hordeum vulgare L.) genotypes 
for grain yield and yield attributing traits. Wheat Barley Res., 
10(3), 179–184. doi: 10.25174/2249-4065/2018/83148

8. Rodrigues, O., Minella, E., & Costenaro, E. R. (2020). Genetic 
improvement of barley (Hordeum vulgare L.) in Brazil: yield in-
crease and associated traits. Agric. Sci., 11(4), 425–438.                   
doi: 10.4236/as.2020.114025

9. Sun, G., Ren, X., Du, B., Cheng, Y., Wang, Y., Li, C., & Sun, D. (2019). 
Dissecting the genetic basis of grain size and weight in barley 
(Hordeum vulgare L.) by QTL and comparative genetic analyses. 
Front. Plant Sci., 10, 469. doi: 10.3389/fpls.2019.00469

10. Wang, J., Wu, X., Yue, W., Zhao, C., Yang, J., & Zhou, M. (2021). 
Identification of QTL for barley grain size. PeerJ, 9, e11287. 
doi: 10.7717/peerj.11287

11. Tsige, T., Shiferaw, T., Gezahegn, S., & Taye, K. (2020). Assess-
ment of malt barley genotypes for grain yield and malting 
quality traits in the central highlands of Ethiopia. J. Biol. Ag-
ric. Health., 10(20). doi: 10.7176/JBAH/10-20-01 

12. Vazhenina, O. E., Vasko, N. I., Solonechnyi, P. M., & Solonechna, 
O. V. (2020). Variability of the test weight and 1000-kernel 
weight of brewing barley cultivars depending on the genotype 
and weather conditions. Selekciâ i nasìnnictvo [Plant Bree-
ding and Seed Production], 117, 16–25. doi: 10.30835/2413-
7510.2020.206935. [in Ukrainian]

13. Philipp, N., Liu, G., Zhao, Y., He, S., Reif, J. C., & Li, Z. (2016). 
Genomic prediction of barley hybrid performance. Plant Ge-
nome, 9(2), 1–8. doi: 10.3835/plantgenome2016.02.0016

14. Potla, K. R., Bornare, S. S., Prasad, L. C., Prasad, R., & Mada-
kemohekar, A. H. (2013). Study of heterosis and combining 
ability for yield and yield contributing traits in barley (Hor-
deum vulgare L.). Bioscan, 8(4), 1231–1235.

15. Zhang, X., Lv, L., Lv, Ch., Guo, B., & Xu, R. (2015). Combining ability of 
different agronomic traits and yield components in hybrid barley. 
PloS ONE, 10(6), e0126828. doi: 10.1371/journal.pone.0126828

16. Patial, M., Pal, D., & Kumar, J. (2016). Combining ability 
and gene action studies for grain yield and its component 

traits in barley (Hordeum vulgare L.). SABRAO J. Breed. Gen., 
48(1), 90–96.

17. Singh, S., Prasad, L. C., Madhukar, K., Chandra, K., & Prasad, R. 
(2017). Heterosis and combining ability of indigenous and 
exotic crosses of barley. Plant Arch., 17(2), 813–820.

18. Jalata, Z., Mekbib, F., Lakew, B., & Ahmed, S. (2019). Gene action 
and combining ability test for some agro-morphological traits 
in barley. J. Appl. Sci., 19(2), 88–95. doi: 10.3923/jas.2019.88.96

19. Kumari, A., Vishwakarma, S. R., & Singh, Y. (2020). Evaluation 
of combining ability and gene action in barley (Hordeum vul-
gare L.) using Line × Tester analysis. Electron. J. Plant Breed., 
11(1), 97–102. doi: 10.37992/2020.1101.017

20. Zymogliad, O. V., Kozachenko, M. R., Vasko, N. I., Solonechnyi, 
P. M., Vazhenina, O. E., & Naumov, O. G. (2021). Performance 
inheritance and combining ability of spring barley acces-
sions. Selekciâ i nasìnnictvo [Plant Breeding and Seed Produc-
tion], 119, 106–116. doi: 10.30835/2413-7510.2021.237026 

21. Vashchenko, V. V., & Shevchenko, A. A. (2021). Variabili ty 
and genetic control of the “seedlings-earing” interphase 
period in spring barley under water deficit. Selekciâ i nasìn-
nictvo [Plant Breeding and Seed Production], 119, 94–105.                                   
doi: 10.30835/2413-7510.2021.237022

22. Sharma, Y., & Sharma, S. N. (2008). Effect of sowing dates on 
genetic components in six-rowed barley. Acta Agron. Hung., 
56(3), 349–356. doi: 10.1556/AAgr.56.2008.3.11

23. Vaschenko, V. V. (2010). Variability and genetic control of 1000
grain weight in spring barley. Selekciâ i nasìnnictvo [Plant 
Breeding and Seed Production], 98, 78–85. doi: 10.30835/ 
2413-7510.2010.70227 [in Russian]

24. Shendy, M. Z. (2015). Gene action and path coefficient studies 
for yield and yield components of some barley crosses. Egypt. 
J. Plant Breed., 19(4), 1155–1166. doi: 10.12816/0031662

25. Vasylkivskyi, S. P., Demydov, Î. À., Hudzenko, V. M., & Polis-
chuk, T. P. (2017). Genetic weight control of 1000 grains 
at modern grades of spring barley. Vìsn. agrar. nauki [Bull.           
Agric. Sci.], 10, 37–43. doi: 10.31073/agrovisnyk201710-08. 
[in Ukrainian] 

26. Beil, G. M., & Atkins, R. E. (1965). Inheritance of quantitative 
characters in grain Sorghum. Jowa State J. Sci., 39(3), 139–158.

27. Fedin, M. A., Silis, D. Ya., & Smiryaev, A. V. (1980). Statisti-
cheskie metody geneticheskogo analiza [Statistical methods 
of genetic analysis]. Moscow: Kolos. [in Russian]

UDC 633.16:631.523.11
Hudzenko, V. M.1*, Polishchuk, T. P.1, Lysenko, A. A.1, Khudolii, L. V.2, & Babenko, A. I.3 (2021). Breeding 

and genetic peculiarities of spring barley 1000 kernel weight under conditions of the central part of the Ukrainian 
Forest-Steppe. Plant Varieties Studying and Protection, 17(3), 183–192. https://doi.org/10.21498/2518-
1017.17.3.2021.242982

1The V. M. Remeslo Myronivka Institute of Wheat, NAAS of Ukraine, Tsentralne village, Obukhiv district, Kyiv region, 08853, Ukraine,                       
*e-mail: barley22@ukr.net 

2Ukrainian Institute for Plant Variety Examination, 15 Henerala Rodymtseva St., Kyiv, 03041, Ukraine
3National University of Life and Environmental Sciences of Ukraine, 12 Heroyiv Oborony St., Kyiv, 03041, Ukraine

Purpose. To reveal the breeding and genetic peculiarities 
for spring barley 1000 kernel weight and to identify genetic 
sources for breeding under conditions of the central part 
of the Forest-Steppe of Ukraine. Methods. Investigations 
were carried out at the V. M. Remeslo Myronivka Institute of 
Wheat of the NAAS of Ukraine. Spring barley F

1
 of two comp-

lete (6 × 6) diallel crossing schemes was investigated. The 
first scheme included modern both domestic and foreign 
spring barley malting varieties (‘MIP Tytul’, ‘Avhur’, ‘Datcha’, 
‘Quench’, ‘Gladys’, ‘Beatrix’), the second – classic covered 
awned (‘MIP Myroslav’, ‘Sebastian’), awnless (‘Kozyr’, ‘Vit-
razh’) and naked (‘Condor’, ‘CDC Rattan’) varieties. Results. 
Various types of inheritance of 1000 kernel weight were re-

vealed, with the exception of negative dominance. The pro-
portion of combinations with corresponding values   of the 
degree of phenotypic dominance varied depending on the 
genotypes involved in the crossing and the years of testing. 
In both crossing schemes, both in 2019 and in 2020, positive 
overdominance was found in most combinations. The grea-
test number of combinations with the manifestation of hete-
rosis under different growing conditions was noted when 
varieties ‘Gladys’ and ‘MIP Myroslav’ were used in crossing. 
According to the parameters of genetic variation, it was re-
vealed that the trait was determined mainly by the additive-
dominant system. The dominance was aimed at increasing 
the 1000 kernel weight. Only in the second crossing scheme 
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in 2019 the value of the directional dominance indicator was 
unreliable. In the loci, incomplete dominance in 2019 and 
over-dominance in 2020 were revealed. Reliably high effects 
of the general combining ability in both years were noted 
for varieties ‘Datcha’, ‘Gladys’, ‘MIP Myroslav’, ‘Kozyr’ and ‘Vit-
razh’. Conclusions. The revealed breeding and genetic pecu-
liarities indicate that for the overwhelming majority of cre-
ated hybrid combinations will be required the final selection 

in later generations, when the dominant alleles are homozy-
gous. Spring barley awned varieties ‘Gladys’, ‘MIP Myroslav’ 
and ‘Datcha’, as well as awnless varieties ‘Kozyr’ and ‘Vitrage’ 
can be used as effective genetic sources for increa sing the 
1000 kernel weight. 

Keywords: Hordeum vulgare L.; 1000 kernel weight; de-
gree of phenotypic dominance; parameter of genetic varia-
tion; combining ability.
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