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Breeding and seed production

Âñòóï
ß÷ì³íü (Hordeum vulgare L.) – îäíà ç íàé-

ïîøèðåí³øèõ êóëüòóð ó ñâ³òîâîìó ñ³ëüñüêî-
ãîñïîäàðñüêîìó âèðîáíèöòâ³, ãåíåòè÷íå ð³ç-
íîìàí³òòÿ ÿêî¿ íàäçâè÷àéíî âåëèêå [1, 2]. 
Îäíàê ³ äîòåïåð ó âèðîáíèöòâ³, çîêðåìà é â 
Óêðà¿í³, âèêîðèñòîâóþòü ëèøå îáìåæåíó 
ê³ëüê³ñòü éîãî ð³çíîâèäíîñòåé [3, 4]. Íà ºâ-
ðîïåéñüêîìó êîíòèíåíò³ ïîíàä ñòîë³òíÿ àê-
òèâíó íàóêîâó ñåëåêö³éíó ðîáîòó ç ÿ÷ìåíåì 
ñïðÿìîâóâàëè íà ñòâîðåííÿ «òðàäèö³éíèõ» 
ïë³â÷àñòèõ îñòèñòèõ ñîðò³â, ùî ïåâíîþ ì³-
ðîþ ïîâ’ÿçàíî ç ðîçâèòêîì ïèâîâàðíî¿ ïðî-
ìèñëîâîñò³, òåõíîëîã³÷íèì âèìîãàì ÿêî¿ 
âîíè íàéá³ëüøå â³äïîâ³äàþòü [5, 6]. Âîäíî-
÷àñ ñîðòè ãîëîçåðíèõ ð³çíîâèäíîñòåé ìàþòü 
íèçêó ïåðåâàã çà ïîæèâíèìè ö³ííîñòÿìè 
[7–9]. Ñàìå òîìó âñå àêòèâí³øå ïðîâîäÿòü 

 ÓÄÊ 633.16«321»:575.222.7:575.1  https://doi.org/10.21498/2518-1017.18.3.2022.269023

Óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³
â F1 ÿ÷ìåíþ ÿðîãî ïðè ñõðåùóâàíí³ ñîðò³â 
ð³çíîãî ïîõîäæåííÿ, íàïðÿì³â âèêîðèñòàííÿ 
òà ð³çíîâèäíîñòåé
Ò. Ï. Ïîë³ùóê, Â. Ì. Ãóäçåíêî* 

Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè, âóë. Öåíòðàëüíà, 68, ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ð-í, 
Êè¿âñüêà îáë., 08853, Óêðà¿íà, *e-mail: barley22@ukr.net

Ìåòà. Âèÿâèòè îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³, ñõðåùóþ÷è ð³çí³ çà ïîõîäæåííÿì, íàïðÿìàìè 
âèêîðèñòàííÿ ³ ð³çíîâèäíîñòÿìè ñîðòè ÿ÷ìåíþ ÿðîãî, òà âèîêðåìèòè åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ ïîë³ïøåííÿ ö³º¿ 
îçíàêè. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè â Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ ó 2019 ³ 2020 ðð. 
Â F

1 
ÿ÷ìåíþ ÿðîãî äâîõ ä³àëåëüíèõ ñõåì ñõðåùóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ âèçíà÷èëè ñòóï³íü ôåíîòèïîâîãî 

äîì³íóâàííÿ, ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿ òà êîìá³íàö³éíó çäàòí³ñòü. Ðåçóëüòàòè. Çà ïîêàçíèêîì ñòóïåíÿ ôåíîòèïî-
âîãî äîì³íóâàííÿ âèÿâëåíî âñ³ ìîæëèâ³ òèïè óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³. Ó íèçêè êîìá³íàö³é ñõðåùóâàííÿ 
âñòàíîâëåíî çì³íó òèïó óñïàäêóâàííÿ çàëåæíî â³ä óìîâ ðîêó. Íàéá³ëüøó ê³ëüê³ñòü êîìá³íàö³é ³ç íàääîì³íóâàííÿì â 
îáîõ ðîêàõ â³äì³÷åíî ó êîìá³íàö³ÿõ ç ïë³â÷àñòèì îñòèñòèì ñîðòîì ‘Àâãóð’ òà áåçîñòèì ñîðòîì ‘Êîçèð’. Çà ïàðàìåòðà-
ìè ãåíåòè÷íî¿ âàð³àö³¿ ó ñõðåùóâàííÿõ ïèâîâàðíèõ ñîðò³â (ïë³â÷àñòèõ îñòèñòèõ) âèÿâëåíî â³äïîâ³äí³ñòü àäèòèâíî-
äîì³íàíòí³é ìîäåë³, íàääîì³íóâàííÿ ³ äîì³íóâàííÿ ó ëîêóñàõ, à òàêîæ îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ íà çá³ëüøåííÿ 
îçíàêè, çóìîâëåíå äîì³íàíòíèìè åôåêòàìè. Ó ñõðåùóâàííÿõ ñîðò³â ð³çíèõ áîòàí³÷íèõ ð³çíîâèäíîñòåé âèÿâëåíî çì³íó 
ä³¿ ãåí³â ó ð³çí³ ðîêè. À ñàìå: àäèòèâíî-äîì³íàíòíî¿ ñèñòåìè – êîìïëåìåíòàðíèì åï³ñòàçîì, íåïîâíîãî äîì³íóâàííÿ – 
íàääîì³íóâàííÿì, îäíîñïðÿìîâàíîñò³ äîì³íóâàííÿ íà çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿìîâàí³ñòþ. Âèä³ëåíî ãåíåòè÷í³ 
äæåðåëà ï³äâèùåíî¿ çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³, çîêðåìà ïë³â÷àñò³ îñòèñò³ ñîðòè ïèâîâàðíîãî íàïðÿìó ‘Quench’ 
³ ‘Àâãóð’, ãîëîçåðíèé òà áåçîñòèé ñîðòè ‘CDC Rattan’ ³ ‘Êîçèð’ â³äïîâ³äíî. Íà îñíîâ³ êîíñòàíò ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ 
çäàòíîñò³ âèçíà÷åíî íàéá³ëüø ïåðñïåêòèâí³ êîìá³íàö³¿ äëÿ ïîäàëüøî¿ ñåëåêö³éíî¿ ðîáîòè. Âèñíîâêè. Âèÿâëåí³ 
îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ äàþòü çìîãó îïòèìàëüíî êîìá³íóâàòè áàòüê³âñüê³ êîìïîíåíòè ñõðå-
ùóâàíü ³ çä³éñíþâàòè ö³ëåñïðÿìîâàíèé äîá³ð íà çá³ëüøåííÿ îçíàêè ó ïðîöåñ³ ñòâîðåííÿ áîòàí³÷íèõ ð³çíîâèäíîñòåé 
ñîðò³â ÿ÷ìåíþ ÿðîãî ð³çíèõ íàïðÿì³â âèêîðèñòàííÿ.
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âñåá³÷í³ äîñë³äæåííÿ òà ñåëåêö³éíó ðîáîòó 
ç³ ñòâîðåííÿ âèñîêîÿê³ñíèõ ñîðò³â ÿ÷ìåíþ 
ãîëîçåðíîãî [10–12]. Ó ïðîöåñ³ âèêîðèñòàí-
íÿ ïîá³÷íî¿ ïðîäóêö³¿ ÿ÷ìåíþ (ñîëîìè) çà-
âäÿêè áåçîñòèì ð³çíîâèäíîñòÿì ðîçâ’ÿçóþòü 
ïðîáëåìè, ïîâ’ÿçàí³ ç îñòþêàìè [13]. Îêð³ì 
òåõíîëîã³÷íèõ (ñïîæèâ÷èõ) íàïðÿì³â âèêî-
ðèñòàííÿ òà ðîçìà¿òòÿ ð³çíîâèäíîñòåé, ó 
ðîçøèðåíí³ ãåíåòè÷íî¿ îñíîâè ñòâîðþâàíèõ 
ñîðò³â âàæëèâó ðîëü â³ä³ãðàº çàëó÷åííÿ 
çðàçê³â ð³çíîãî åêîëîã³÷íîãî ïîõîäæåííÿ 
[14, 15]. 

 Äëÿ åôåêòèâíîãî âèêîðèñòàííÿ ó ñåëåê-
ö³éíîìó ïðîöåñ³ âàæëèâî âîëîä³òè ³íôîðìà-
ö³ºþ íå ëèøå ïðî ð³âåíü ïðîÿâó ïåâíèõ 
îçíàê, àëå é ùîäî îñîáëèâîñòåé ¿õ ãåíåòè÷-
íîãî êîíòðîëþ òà óñïàäêóâàííÿ [16–18]. 
×èñåëüíèìè ïðàêòè÷íèìè äàíèìè äîâåäå-
íî, ùî ãîñïîäàðñüêà ³ ñåëåêö³éíà (ñîðòî-
òâîð÷à) ö³ííîñò³ îäíîãî é òîãî ñàìîãî ñîðòó 
(çðàçêà) íå òîòîæí³. Öå îñîáëèâî àêòóàëüíî, 
êîëè éäåòüñÿ ïðî ëàá³ëüí³ ê³ëüê³ñí³ îçíàêè, 
çîêðåìà ïîâ’ÿçàí³ ç óðîæàéí³ñòþ [19–21], 
ïëàíîì³ðíå ï³äâèùåííÿ ÿêî¿ ïîòðåáóº ïî-
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ë³ïøåííÿ îêðåìèõ åëåìåíò³â ¿¿ ñòðóêòóðè òà 
¿õ îïòèìàëüíîãî ïîºäíàííÿ â îäíîìó ãåíîòè-
ï³. Îäí³ºþ ç îñíîâíèõ ñêëàäîâèõ âðîæàéíîñ-
ò³ ÿ÷ìåíþ º ê³ëüê³ñòü çåðåí ó êîëîñ³ [22–25]. 
Ñèñòåìí³, çîêðåìà ä³àëåëüí³, ñõðåùóâàííÿ 
äàþòü çìîãó îäíî÷àñíî âèð³øóâàòè äâà çàâ-
äàííÿ – ñòâîðþâàòè íîâèé âèõ³äíèé ìàòåð³-
àë ³ âñåá³÷íî õàðàêòåðèçóâàòè çàëó÷åí³ áàòü-
ê³âñüê³ êîìïîíåíòè çà îñîáëèâîñòÿìè óñïàä-
êóâàííÿ îçíàê [26–28].

Òîìó ìåòîþ äîñë³äæåíü áóëî âèçíà÷èòè 
îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó 
êîëîñ³ â ä³àëåëüíèõ ñõðåùóâàííÿõ ð³çíèõ çà 
ïîõîäæåííÿì, íàïðÿìàìè âèêîðèñòàííÿ ³ 
ð³çíîâèäíîñòÿìè ñîðò³â ÿ÷ìåíþ ÿðîãî òà âè-
îêðåìèòè åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ 
ïîë³ïøåííÿ ö³º¿ îçíàêè. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ùîäî óñïàäêóâàííÿ ê³ëüêîñ-

ò³ çåðåí ó êîëîñ³ ÿ÷ìåíþ ÿðîãî â³äáóâàëèñÿ 
ó 2019 ³ 2020 ðð. â óìîâàõ Ìèðîí³âñüêîãî 
³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà 
ÍÀÀÍ (Ì²Ï). Öüîìó ïåðåäóâàëî ñõðåùóâàí-
íÿ çà äâîìà ïîâíèìè (6 × 6) ä³àëåëüíèìè 
ñõåìàìè, ïðîâåäåíå ó 2018–2019 ðð. Äî Ñõå-
ìè ² ââåëè ëèøå ïë³â÷àñò³ îñòèñò³ ñîðòè ïè-
âîâàðíîãî íàïðÿìó âèêîðèñòàííÿ ð³çíîãî 
ïîõîäæåííÿ. À ñàìå: ñòâîðåíèé ó Ì²Ï ñîðò 
‘Ì²Ï Òèòóë’, ñîðò ²íñòèòóòó ðîñëèííèöòâà 
³ì. Â. ß. Þð’ºâà ÍÀÀÍ (²Ð) ‘Àâãóð’, à òàêîæ 
÷îòèðè ñîðòè ³ç Çàõ³äíî¿ ªâðîïè (‘Datcha’, 
‘Quench’, ‘Gladys’, ‘Beatrix’). Äî Ñõåìè ²² 
äîëó÷èëè áåçîñò³ ñîðòè, ñòâîðåí³ â ²Ð (‘Êî-
çèð’ ³ ‘Â³òðàæ’), ãîëîçåðí³ ñîðòè ç Êàíàäè 
(‘Condor’ ³ ‘CDC Rattan’), à òàêîæ ïë³â÷àñò³ 
îñòèñò³ ñîðòè [‘Ì²Ï Ìèðîñëàâ’ (Ì²Ï) (çåð-
íîôóðàæíèé) ³ ‘Sebastian’ (Äàí³ÿ) (ïèâî-
âàðíèé)]. Ðîñëèíè áàòüê³âñüêèõ êîìïîíåí-
ò³â òà F

1 
âèðîùóâàëè â ïîëüîâèõ óìîâàõ ó 

òðèðàçîâ³é ïîâòîðíîñò³, ïîâíèìè ðåíäîì³-
çîâàíèìè áëîêàìè. Â³äñòàíü ì³æ ðîñëèíà-
ìè â ðÿäêó – 5 ñì, ì³æ ðÿäêàìè – 15 ñì. 
Ñòðóêòóðíèé àíàë³ç ñíîïîâîãî ìàòåð³àëó 
(íå ìåíøå 25 ðîñëèí) ïðîâîäèëè ç êîæíîãî 
ïîâòîðåííÿ. Ê³ëüê³ñòü çåðåí âèçíà÷àëè ó 
ãîëîâíîìó êîëîñ³. Îñîáëèâîñò³ ïîãîäíèõ 
óìîâ 2019 ³ 2020 ðð., à òàêîæ îñíîâí³ â³ä-
ì³ííîñò³ ì³æ íèìè òà ïîð³âíÿííÿ ç áàãàòî-
ð³÷íèìè äàíèìè íàâåäåíî ó ïîïåðåäíüîìó 
ïîâ³äîìëåíí³ [29].

Ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ â F
1 

âèçíà÷àëè çà G. M. Beil ³ R. E. Atkins [30]. 
Êîìá³íàö³éíó çäàòí³ñòü ³ ïàðàìåòðè ãåíå-
òè÷íî¿ âàð³àö³¿ ³íòåðïðåòóâàëè â³äïîâ³äíî 
äî Hayman B. I òà Griffing B. [31–35]. Äëÿ 
ðîçðàõóíê³â âèêîðèñòîâóâàëè êîìï’þòåðíó 
ïðîãðàìó Statistica 12 (TIBCO, USA). 

Ðåçóëüòàòè äîñë³äæåíü 
Çà ïîêàçíèêîì ñòóïåíÿ ôåíîòèïîâîãî äî-

ì³íóâàííÿ ó Ñõåì³ ² âèÿâëåíî âñ³ ìîæëèâ³ 
òèïè óñïàäêóâàííÿ (òàáë. 1). Îäíàê ó íèçö³ 
êîìá³íàö³é ñõðåùóâàííÿ â³äì³÷åíî çì³íó 
òèïó óñïàäêóâàííÿ çàëåæíî â³ä ðîêó äîñë³-
äæåííÿ. Íàïðèêëàä, ó êîìá³íàö³¿ ‘Quench’ / 
‘Datcha’ ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ ó 
2019 ð. â³äïîâ³äàâ ïîçèòèâíîìó íàääîì³íó-
âàííþ (hp = 5,83), à ó 2020-ìó – íåãàòèâíîìó 
íàääîì³íóâàííþ (hp = –1,26). Ó ÷àñòèíè 
êîìá³íàö³é àìïë³òóäà çì³íè ïîêàçíèêà ñòó-
ïåíÿ ôåíîòèïîâîãî äîì³íóâàííÿ áóëà ìåí-
øîþ. Âðàõîâóþ÷è çàçíà÷åíå, à òàêîæ òå, ùî 
ñåëåêö³ÿ ñïðÿìîâàíà íà çá³ëüøåííÿ äîñë³-
äæåíî¿ îçíàêè, âèùó ïðàêòè÷íó ö³íí³ñòü ìà-
òèìóòü êîìá³íàö³¿ ç ïîçèòèâíèìè íàääîì³íó-
âàííÿì òà äîì³íóâàííÿì àáî æ ç³ çì³íîþ îä-
íîãî íà ³íøå ó ð³çí³ ðîêè. Ó Ñõåì³ ² ïîçèòèâ-
íå íàääîì³íóâàííÿ â îáèäâà ðîêè âèÿâëåíî ó 
âîñüìè êîìá³íàö³ÿõ: ‘Beatrix’ / ‘Àâãóð’, 
‘Datcha’ / ‘Àâãóð’, ‘Gladys’ / ‘Beatrix’, 
‘Gladys’ / ‘Àâãóð’, ‘Àâãóð’ / ‘Beatrix’, ‘Àâ-
ãóð’ / ‘Datcha’, ‘Àâãóð’ / ‘Quench’, ‘Àâãóð’ / 
‘Gladys’. Çì³íà ïîçèòèâíîãî äîì³íóâàííÿ íà 
íàääîì³íóâàííÿ õàðàêòåðíà äëÿ òðüîõ êîìá³-
íàö³é: ‘Beatrix’ / ‘Datcha’, ‘Glays’ / ‘Datcha’, 
‘Àâãóð’ / ‘Ì²Ï Òèòóë’. 

Ó Ñõåì³ ²² òàêîæ âèÿâëåíî âñ³ òèïè óñïàä-
êóâàííÿ, à òàêîæ ¿õ âàð³àáåëüí³ñòü ó íèçö³ 
êîìá³íàö³é çàëåæíî â³ä ðîêó äîñë³äæåíü 
(òàáë. 2). Òàê, ïðîñòåæóâàëè êàðäèíàëüíó 
çì³íó (íåãàòèâíîãî íàääîì³íóâàííÿ ó 2019-ìó 
íà ïîçèòèâíå ó 2020 ð.) äëÿ êîìá³íàö³é 
‘Ì²Ï Ìèðîñëàâ’ / ‘Condor’ (â³ä hp = –3,30 
äî hp = 3,18) ³ ‘CDC Rattan’ / ‘Condor’ (â³ä 
hp = –2,68 äî hp = 1,44). Ïîçèòèâíå íàääî-
ì³íóâàííÿ â îáèäâà ðîêè âèÿâëåíî ó âîñüìè 
êîìá³íàö³é: ‘Êîçèð’/ ‘Condor’, ‘Êîçèð’ / 
‘Â³òðàæ’, ‘Êîçèð’ / ‘Sebastian’, ‘Condor’ / 
‘Ì²Ï Ìèðîñëàâ’, ‘Â³òðàæ’ / ‘Êîçèð’, ‘Â³ò-
ðàæ’ / ‘Sebastian’, ‘Sebastian’ / ‘Êîçèð’, 
‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’. Ó ð³çí³ ðîêè 
ïîçèòèâíå äîì³íóâàííÿ òà íàääîì³íóâàííÿ 
ñïîñòåð³ãàëè â ÷îòèðüîõ êîìá³íàö³ÿõ: ‘Êî-
çèð’ / ‘Ì²Ï Ìèðîñëàâ’, ‘Condor’ / ‘Êîçèð’, 
‘Sebastian’ / ‘Ì²Ï Ìèðîñëàâ’, ‘Ì²Ï Ìèðîñ-
ëàâ’ / ‘Â³òðàæ’. 

Çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿ ó Ñõå-
ì³ ² çà 2019 ð. ñóòòºâî ïåðåâàæàëè åôåêòè 
äîì³íóâàííÿ (H

1 
³ H

2
) (òàáë. 3). Îäíàê ó 

2020 ð. âíåñîê àäèòèâíèõ (D) åôåêò³â áóâ 
ìàéæå íà ð³âí³ ç ïàðàìåòðîì H

1
 ³ íàâ³òü 

á³ëüøèì çà ïàðàìåòð H
2
 (òàáë. 3). Ó Ñõåì³ 

²², íàâïàêè, ó 2019 ð. ïåðåâàæàëè àäèòèâí³ 
åôåêòè, à ó 2020-ìó çíà÷íî á³ëüøèìè áóëè 
åôåêòè äîì³íóâàííÿ. Â³äïîâ³äíî ïîêàçíèê 
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√H1/D  âêàçóâàâ íà íàääîì³íóâàííÿ â ëîêó-
ñàõ ó Ñõåì³ ² çà 2019 ð. (√H1/D  = 2,54), à 
òàêîæ ó Ñõåì³ ²² çà 2020 ð. (√H1/D  = 1,57). 
Îäíàê ó Ñõåì³ ² çà 2020 ð. â³äì³÷åíî äîì³íó-
âàííÿ (√H1/D  = 1,04), à ó Ñõåì³ ²² çà 2019 ð. 
– íåïîâíå äîì³íóâàííÿ (√H1/D  = 0,90). Ïàðà-
ìåòðè F ³  (√4DH1 + F)/(√4DH1 – F)  âêàçó-
þòü íà ïåðåâàæàííÿ â îáîõ ñõåìàõ â îáèäâà 
ðîêè äîì³íàíòíèõ àëåë³â íàä ðåöåñèâíèìè. 
Âèÿâëåíî íàäçâè÷àéíî ñèëüíó àñèìåòðè÷-
í³ñòü ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ 
àëåë³â ó ëîêóñàõ. Çîêðåìà ó Ñõåì³ ² – â îáè-
äâà ðîêè (H

2
/4H

1
 = 0,16 ³ 0,17), à ó Ñõåì³ ²² 

– â 2019 ð. (H
2
/4H

1
 = 0,17). Ó 2020 ð. ó äðó-

Òàáëèöÿ 1
Ð³âåíü ïðîÿâó òà ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ 

â F1 ÿ÷ìåíþ ÿðîãî (Ñõåìà ²)

Êîìïîíåíò ñõðåùóâàííÿ, 
ã³áðèäíà êîìá³íàö³ÿ

2019 ð. 2020 ð.

Ê³ëüê³ñòü 
çåðåí 

ó êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

ñòóï³íü òèï ñòóï³íü òèï

‘Ì²Ï Òèòóë’ 22,47 ± 0,25 – – 22,46 ± 0,38 – –
‘Ì²Ï Òèòóë’ / ‘Beatrix’ 20,70 ± 0,36 –1,20 ÍÍ 20,92 ± 0,45 –1,48 ÍÍ
‘Ì²Ï Òèòóë’ / ‘Datcha’ 20,53 ± 0,35 –3,80 ÍÍ 23,07 ± 0,06 0,90 ÏÄ
‘Ì²Ï Òèòóë’ / ‘Quench’ 20,70 ± 0,10 –87,50 ÍÍ 23,27 ± 0,32 –0,35 ÏÓ
‘Ì²Ï Òèòóë’ / ‘Gladys’ 21,23 ± 0,06 –1,86 ÍÍ 20,60 ± 0,10 –0,15 ÏÓ
‘Ì²Ï Òèòóë’ / ‘Àâãóð’ 21,37 ± 0,21 0,20 ÏÓ 22,02 ± 0,10 0,69 ÏÄ
‘Beatrix’ 20,87 ± 0,40 – – 21,21 ± 0,16 – –
‘Beatrix’ / ‘Ì²Ï Òèòóë’ 22,47 ± 0,15 1,00 ÏÄ 21,23 ± 0,25 -0,97 ÍÄ
‘Beatrix’ / ‘Datcha’ 21,49 ± 0,18 0,55 ÏÄ 25,37 ± 0,12 3,40 ÏÍ
‘Beatrix’ / ‘Quench’ 20,77 ± 0,40 –1,13 ÍÍ 21,63 ± 0,45 –0,78 ÍÄ
‘Beatrix’ / ‘Gladys’ 21,03 ± 0,31 –0,55 ÍÄ 20,68 ± 0,39 0,47 ÏÓ
‘Beatrix’ / ‘Àâãóð’ 22,77 ± 0,25 4,30 ÏÍ 21,60 ± 0,10 1,48 ÏÍ
‘Datcha’ 21,67 ± 0,42 – – 23,10 ± 0,44 – –
‘Datcha’ / ‘MIP Tytul’ 19,57 ± 0,55 –6,20 ÍÍ 24,70 ± 0,53 6,03 ÏÍ
‘Datcha’ / ‘Beatrix’ 20,87 ± 0,85 –0,99 ÍÄ 24,77 ± 0,99 2,77 ÏÍ
‘Datcha’ / ‘Quench’ 21,93 ± 0,15 –0,31 ÏÓ 24,93 ± 0,64 1,00 ÏÍ
‘Datcha’ / ‘Gladys’ 21,43 ± 0,50 –6,47 ÍÍ 22,53 ± 1,91 0,71 ÏÄ
‘Datcha’ / ‘Àâãóð’ 22,40 ± 0,70 1,75 ÏÍ 23,60 ± 0,62 1,28 ÏÍ
‘Quench’ 22,43 ± 0,45 – – 24,93 ± 0,74 – –
‘Quench’ / ‘Ì²Ï Òèòóë’ 22,40 ± 0,20 –2,50 ÍÍ 22,70 ± 0,10 –0,81 ÍÄ
‘Quench’ / ‘Beatrix’ 21,57 ± 0,15 –0,11 ÏÓ 21,93 ± 0,15 –0,61 ÍÄ
‘Quench’ / ‘Datcha’ 24,27 ± 0,38 5,83 ÏÍ 22,87 ± 0,59 –1,26 ÍÍ
‘Quench’ / ‘Gladys’ 23,53 ± 0,15 3,70 ÏÍ 22,20 ± 0,10 0,04 ÏÓ
‘Quench’ / ‘Àâãóð’ 24,70 ± 0,10 2,68 ÏÍ 23,23 ± 0,15 0,37 ÏÓ
‘Gladys’ 21,61 ± 0,02 – – 19,23 ± 0,65 – –
‘Gladys’ / ‘Ì²Ï Òèòóë’ 21,50 ± 0,10 –1,25 ÍÍ 20,60 ± 0,10  –0,15 ÏÓ
‘Gladys’ / ‘Beatrix’ 24,93 ± 0,07 9,92 ÏÍ 21,43 ± 0,38 1,23 ÏÍ
‘Gladys’ / ‘Datcha’ 22,17 ± 0,58 16,68 ÏÍ 22,50 ± 1,04 0,69 ÏÄ
‘Gladys’ / ‘Quench’ 23,00 ± 0,10 2,40 ÏÍ 22,40 ± 0,10 0,11 ÏÓ
‘Gladys’ / ‘Àâãóð’ 24,37 ± 0,45 3,92 ÏÍ 22,57 ± 0,06 18,63 ÏÍ
‘Àâãóð’ 19,72 ± 0,07 – – 19,57 ± 0,65 – –
‘Àâãóð’ / ‘Ì²Ï Òèòóë’ 24,43 ± 0,45 2,43 ÏÍ 22,17 ± 0,71 0,80 ÏÄ
‘Àâãóð’ / ‘Beatrix’ 21,91 ± 0,60 2,81 ÏÍ 21,97 ± 0,75 1,92 ÏÍ
‘Àâãóð’ / ‘Datcha’ 21,97 ± 0,71 1,30 ÏÍ 24,60 ± 0,26 1,85 ÏÍ
‘Àâãóð’ / ‘Quench’ 23,13 ± 0,15 1,52 ÏÍ 25,27 ± 0,29 1,13 ÏÍ
‘Àâãóð’ / ‘Gladys’ 24,17 ± 0,25 3,71 ÏÍ 21,13 ± 0,72 10,20 ÏÍ

Ïðèì³òêà. ÍÍ – íåãàòèâíå íàääîì³íóâàííÿ, ÍÄ – íåãàòèâíå äîì³íóâàííÿ, ÏÓ – ïðî-
ì³æíå óñïàäêóâàííÿ, ÏÄ – ïîçèòèâíå äîì³íóâàííÿ, ÏÍ – ïîçèòèâíå íàääîì³íóâàííÿ.

ã³é ñõåì³ ðîçïîä³ë òàêîæ áóâ íåð³âíîì³ðíèì, 
àëå ìåíø âèðàæåíèì (H

2
/4H

1
 = 0,23).

Êîåô³ö³ºíò êîðåëÿö³¿ ñóìè êîâàð³àíñ ³ âàð³-
àíñ ³ç ñåðåäí³ì çíà÷åííÿì îçíàêè (r[(W

r
+V

r
)
i
; 

x
i
]), à òàêîæ ïîêàçíèê F

1
–P âêàçóþòü, ùî 

äîì³íóâàííÿ áóëî ó íàïðÿì³ çá³ëüøåííÿ ð³â-
íÿ ïðîÿâó îçíàêè. Ó Ñõåì³ ² â îáèäâà ðîêè 
âîíî çóìîâëþâàëîñü ïåðåâàæíî äîì³íàíòíè-
ìè åôåêòàìè, õî÷à ó 2020 ð. çíà÷åííÿ ïî-
êàçíèêà ñïðÿìîâàíîñò³ äîì³íóâàííÿ áóëè 
áëèçüêèìè äî ìåæ³ äîñòîâ³ðíîñò³ (r = –0,58 
± 0,41). Ó Ñõåì³ ²² á³ëüøå çíà÷åííÿ îçíàêè 
ó 2020 ð. âèçíà÷àëîñÿ äîì³íàíòíèìè åôåê-
òàìè (r = –0,76 ± 0,32). Îäíàê ó 2019 ð. 
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Òàáëèöÿ 2
Ð³âåíü ïðîÿâó òà ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³

â ÿ÷ìåíþ ÿðîãî (Ñõåìà ²²)

Êîìïîíåíò ñõðåùóâàííÿ, 
ã³áðèäíà êîìá³íàö³ÿ

2019 ð. 2020 ð.

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

ñòóï³íü òèï ñòóï³íü òèï
‘Êîçèð’ 21,67 ± 1,16 – – 20,00 ± 0,30 – –
‘Êîçèð’ / ‘Condor’ 24,50 ± 0,72 1,04 ÏÍ 27,00 ± 0,10 6,00 ÏÍ
‘Êîçèð’ / ‘Â³òðàæ’ 23,33 ± 0,32 5,71 ÏÍ 25,67 ± 0,12 5,20 ÏÍ
‘Êîçèð’ / ‘Sebastian’ 22,37 ± 0,25 1,56 ÏÍ 22,87 ± 0,59 5,78 ÏÍ
‘Êîçèð’ / ‘Ì²Ï Ìèðîñëàâ’ 23,70 ± 0,52 0,61 ÏÄ 23,10 ± 0,10 3,87 ÏÍ
‘Êîçèð’ / ‘CDC Rattan’ 23,50 ± 0,26 –0,33 ÏÓ 22,10 ± 0,61 –0,11 ÏÓ
‘Condor’ 24,44 ± 0,37 – – 22,00 ± 0,20 – –
‘Condor’ / ‘Êîçèð’ 23,97 ± 0,42 0,66 ÏÄ 26,80 ± 0,26 5,80 ÏÍ
‘Condor’ / ‘Â³òðàæ’ 21,23 ± 0,83 –0,85 ÍÄ 23,23 ± 0,15 15,80 ÏÍ
‘Condor’ / ‘Sebastian’ 20,60 ± 0,10 –0,47 ÏÓ 21,13 ± 0,15 0,46 ÏÓ
‘Condor’ / ‘Ì²Ï Ìèðîñëàâ’ 24,63 ± 0,15 2,64 ÏÍ 23,03 ± 0,12 3,82 ÏÍ
‘Condor’ / ‘Rattan’ 24,79 ± 0,50 –0,74 ÍÄ 26,00 ± 0,10 1,93 ÏÍ
‘Â³òðàæ’ 20,97 ± 0,81 – – 21,83 ± 0,40 – –
‘Â³òðàæ’ / ‘Êîçèð’ 23,33 ± 0,31 5,71 ÏÍ 23,90 ± 0,20 3,27 ÏÍ
‘Â³òðàæ’ / ‘Condor’ 21,10 ± 0,53 –0,93 ÍÄ 22,57 ± 0,25 7,80 ÏÍ
‘Â³òðàæ’ / ‘Sebastian’ 21,73 ± 0,55 1,86 ÏÍ 22,00 ± 0,10 1,11 ÏÍ

‘Â³òðàæ’ / ‘Ì²Ï Ìèðîñëàâ’ 23,39 ± 0,34 0,50 ÏÓ 22,90 ± 0,36 4,82 ÏÍ
‘Â³òðàæ’ / ‘CDC Rattan’ 21,97 ± 0,55 –0,67 ÍÄ 23,07 ± 0,06 –0,15 ÏÓ
‘Sebastian’ 19,20 ± 0,72 – – 18,80 ± 0,44 – –
‘Sebastian’ / ‘Êîçèð’ 22,40 ± 0,10 1,59 ÏÍ 22,40 ± 0,10 5,00 ÏÍ
‘Sebastian’ / ‘Condor’ 20,60 ± 0,10 –0,47 ÏÓ 22,20 ± 0,10 1,13 ÏÍ
‘Sebastian’ / ‘Â³òðàæ’ 20,77 ± 0,15 0,77 ÏÄ 20,43 ± 0,07 0,07 ÏÓ
‘Sebastian’ / ‘Ì²Ï Ìèðîñëàâ’ 23,20 ± 0,10 0,60 ÏÄ 22,47 ± 0,21 1,97 ÏÍ
‘Sebastian’ / ‘CDC Rattan’ 24,33 ± 0,38 0,30 ÏÓ 23,73 ± 0,32 0,66 ÏÄ
‘Ì²Ï Ìèðîñëàâ’ 24,20 ± 0,70 – – 21,27 ± 0,84 – –
‘Ì²Ï Ìèðîñëàâ’ / ‘Êîçèð’ 24,77 ± 1,06 1,45 ÏÍ 20,83 ± 0,59 0,31 ÏÓ
‘Ì²Ï Ìèðîñëàâ’ / ‘Condor’ 23,93 ± 0,06 –3,30 ÍÍ 22,80 ± 0,10 3,18 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’ 23,83 ± 0,76 0,77 ÏÄ 23,20 ± 0,10 5,89 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’ 25,13 ± 0,46 1,37 ÏÍ 23,37 ± 0,35 2,70 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘CDC Rattan’ 26,57 ± 0,47 –0,63 ÍÄ 25,20 ± 0,70 1,27 ÏÍ
‘CDC Rattan’ 27,10 ± 0,92 – – 24,73 ± 1,29 – –
‘CDC Rattan’ / ‘Êîçèð’ 22,80 ± 0,10 –0,58 ÍÄ 22,78 ± 0,45 0,17 ÏÓ
‘CDC Rattan’ / ‘Condor’ 22,21 ± 0,26 –2,68 ÍÍ 25,33 ± 1,67 1,44 ÏÍ
‘CDC Rattan’ / ‘Â³òðàæ’ 23,53 ± 0,23 –0,16 ÏÓ 25,05 ± 1,33 1,22 ÏÍ
‘CDC Rattan’ / ‘Sebastian’ 24,77 ± 0,41 0,41 ÏÓ 25,39 ± 0,74 1,22 ÏÍ
‘CDC Rattan’ / ‘Ì²Ï Ìèðîñëàâ’ 22,84 ± 0,38 –1,94 ÍÍ 24,36 ± 0,29 0,78 ÏÄ

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

êîåô³ö³ºíò êîðåëÿö³¿ áóâ íåäîñòîâ³ðíèì 
(r = –0,22 ± 0,49), à òîìó íå ìîæíà îäíî-
çíà÷íî ñòâåðäæóâàòè äîì³íàíòí³ ÷è ðåöå-
ñèâí³ åôåêòè çá³ëüøóâàëè îçíàêó. Îòæå, ó 
öüîìó ðàç³ ìîæóòü ìàòè ì³ñöå äîì³íàíòí³ òà 
(àáî) ðåöåñèâí³ åôåêòè, ùî çäàòí³ ÿê çá³ëü-
øóâàòè îçíàêó, òàê ³ çìåíøóâàòè ¿¿.

Ãðàô³÷íèé àíàë³ç ðåãðåñ³¿ êîâàð³àíñè 
(Wr) íà âàð³àíñó (Vr) ì³æ ñåðåäí³ì çíà÷åí-
íÿì áàòüê³âñüêèõ êîìïîíåíò³â ³ ã³áðèä³â 
óçãîäæóºòüñÿ ç îñîáëèâîñòÿìè, âèÿâëåíè-
ìè çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿, òà 
äîïîâíþº ¿õ (ðèñ. 1). Êîåô³ö³ºíò ðåãðåñ³¿ ó 
Ñõåì³ ² çà 2019 ð. ñòàíîâèâ b = 0,928, à çà 
2020 ð. – b = 0,97. Òîáòî â îáèäâà ðîêè ì³æ 

ëîêóñàìè âèÿâëåíî â³äïîâ³äí³ñòü àäèòèâíî-
äîì³íàíòí³é ñèñòåì³. Ó Ñõåì³ ²² çà 2019 ð. 
çíà÷åííÿ êîåô³ö³ºíòà ðåãðåñ³¿ áóëî äîñòî-
â³ðíî âèñîêèì (b = 1,00), à òîìó êîíòðîëü 
îçíàêè òàêîæ âèçíà÷àâñÿ àäèòèâíî-äîì³-
íàíòíîþ ñèñòåìîþ. Îäíàê ó 2020 ð. êîåô³-
ö³ºíò ðåãðåñ³¿ áóâ íåäîñòîâ³ðíèì b = 0,16, 
ùî âêàçóº íà ñèëüíèé ïðîÿâ íåàëåëüíî¿ 
âçàºìîä³¿. Êîìïëåìåíòàðíèé åï³ñòàç ÷³òêî 
ïîì³òíî íà ãðàô³êó çà çì³íîþ íàõèëó ë³í³¿ 
ðåãðåñ³¿ äî îñ³ Vr. 

Îòæå, íà îñíîâ³ àíàë³çó ïàðàìåòð³â ãåíå-
òè÷íî¿ âàð³àö³¿ òà ãðàô³ê³â ðåãðåñ³¿ ìîæíà 
çðîáèòè âèñíîâîê, ùî ó Ñõåì³ ²² ä³ÿ ãåí³â 
áóëà á³ëüø ñêëàäíîþ, à ¿¿ õàðàêòåð á³ëüøîþ 
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ì³ðîþ çì³íþâàâñÿ ó ð³çí³ ðîêè äîñë³äæåíü. 
Òàê, ñïîñòåð³ãàëè çì³íó àäèòèâíî-äîì³íàíò-
íî¿ ñèñòåìè êîìïëåìåíòàðíèì åï³ñòàçîì, 
íåïîâíå äîì³íóâàííÿ ó ëîêóñàõ – íàääîì³-
íóâàííÿì, îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ 

Òàáëèöÿ 3 
Ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ â F1 ÿ÷ìåíþ ÿðîãî

Ïàðàìåòðè ãåíåòè÷íî¿ 
âàð³àö³¿

Ñõåìà ² Ñõåìà ²²
2019 ð. 2020 ð. 2019 ð. 2020 ð.

D 1,02 4,64 8,19 4,04
H

1
6,61 4,99 6,66 10,02

H
2

4,13 3,38 4,44 9,38
F 2,55 2,94 6,76 2,06

√H1/D 2,54 1,04 0,90 1,57
(√4DH1 + F)/(√4DH1 – F) 2,93 1,88 2,69 1,39

H
2 
/ 4H

1
0,16 0,17 0,17 0,23

r[(W
r 
+ V

r
)

I
; x

i
] –0,79 ± 0,30 –0,58 ± 0,41 –0,22 ± 0,49 –0,76 ± 0,32

F
1
–P 0,78 0,86 0,26 2,06

Ïðèì³òêà. D – àäèòèâí³ åôåêòè, Í
1
 ³ Í

2
 – åôåêòè äîì³íóâàííÿ, F – ïîêàçíèê â³äíîñíî¿ 

÷àñòîòè ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ àëåë³â, √H1/D  – ñåðåäí³é ñòóï³íü 
äîì³íóâàííÿ â ëîêóñàõ, (√4DH1 + F)/(√4DH1 – F)  – ñï³ââ³äíîøåííÿ çàãàëüíî¿ ê³ëüêîñò³ 
äîì³íàíòíèõ àëåë³â òà ðåöåñèâíèõ, 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.

ó íàïðÿìêó çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿ-
ìîâàí³ñòþ äîì³íóâàííÿ. 

Õàðàêòåðèñòèêó ïèâîâàðíèõ ñîðò³â ÿ÷ìå-
íþ ÿðîãî (Ñõåìà ²) çà åôåêòàìè çàãàëüíî¿ 
êîìá³íàö³éíî¿ çäàòíîñò³ (ÇÊÇ) ïîäàíî íà ðè-

2019 ð. 2020 ð.
Ñõåìà ²²

Ðèñ. 1. Ãðàô³êè ðåãðåñ³¿ Wr / Vr äëÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ â F1 ÿ÷ìåíþ ÿðîãî

2019 ð. 2020 ð.
Ñõåìà ²

3,5

3,0

2,5

2,0

1,5

1,0

0,5

0,0

-0,5

-1,0

6,0
5,5
5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

6,0
5,5
5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

4,0

3,5

3,0

2,5

2,0

1,5

1,0

0,5

0,0

W
r

Vr Vr

VrVr

W
r

W
r

W
r

0,0       0,5       1,0        1,5       2,0       2,5        3,0       3,5 0,0       0,5       1,0        1,5       2,0       2,5        3,0       3,5

0,0 0,5   1,0  1,5   2,0  2,5   3,0  3,5  4,0   4,5  5,0  5,5  6,00,0 0,5   1,0  1,5   2,0  2,5   3,0  3,5  4,0   4,5  5,0  5,5  6,0
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ñóíêó 2. Íàéá³ëüø ïåðñïåêòèâíèìè äëÿ ñå-
ëåêö³¿ º ãåíîòèïè ç âèñîêèìè çíà÷åííÿìè 
ÇÊÇ çà ð³çíèõ óìîâ âèðîùóâàííÿ. Äîñòîâ³ð-
íî âèñîê³ åôåêòè ÇÊÇ â îáèäâà ðîêè â³äì³÷åíî 
ó ñîðòó ‘Quench’. Ó ñîðòó ‘Àâãóð’ ó 2019 ð. 
ÇÊÇ áóëà äîñòîâ³ðíî âèñîêîþ, à ó 2020 ð. 

ïîçèòèâíîþ, àëå íåäîñòîâ³ðíîþ (ñåðåäíüîþ). 
Ó ñîðò³â ‘Datcha’ òà ‘Gladys’ ó ð³çí³ ðîêè 
åôåêòè ÇÊÇ çì³íþâàëèñü â³ä äîñòîâ³ðíî âè-
ñîêèõ äî äîñòîâ³ðíî íèçüêèõ. Ñòàá³ëüíî 
íèçüê³ åôåêòè ÇÊÇ ìàëè ñîðòè ‘Ì²Ï Òèòóë’ 
³ ‘Beatrix’.

Ðèñ. 2. Åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²)

–1,6

–1,2

–0,8

–0,4

0,0

0,4

0,8

1,2

1,6

2,0

2019 ð.

2020 ð.

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

Êîìïîíåíòè ñõðåùóâàííÿ

Åô
åê

òè
 Ç

ÊÇ

Ó Ñõåì³ ²² äîñòîâ³ðíî âèñîê³ çíà÷åííÿ ÇÊÇ 
â îáèäâà ðîêè âèÿâëåíî ó ñîðòó ‘CDC Rattan’ 
(ðèñ. 3). Äëÿ ñîðòó ‘Êîçèð’ çíà÷åííÿ ÇÊÇ 
áóëè ïîçèòèâíèìè, àëå íà ìåæ³ äîñòîâ³ðíîñ-
ò³ ³ç ñåðåäí³ìè. Ó ñîðò³â ‘Ì²Ï Ìèðîñëàâ’ ³ 
‘Condor’ åôåêòè ÇÊÇ âàð³þâàëèñÿ â³ä äîñòî-
â³ðíî âèñîêèõ äî äîñòîâ³ðíî íèçüêèõ, àëå ó 
êîæíîãî â ð³çí³ ðîêè. Ó ñîðò³â ‘Â³òðàæ’ ³ ‘Se-
bastian’ âèÿâëåíî íèçüêó ÇÊÇ ÿê ó 2019-ìó, 
òàê ³ ó 2020 ð.

Ó Ñõåì³ ² â îáèäâà ðîêè íå âèÿâëåíî êîì-
á³íàö³é ³ç äîñòîâ³ðíî âèñîêèìè êîíñòàíòàìè 
ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÑÊÇ) 
(òàáë. 4). Âàð³þâàííÿ â³ä äîñòîâ³ðíî âèñîêèõ 
äî ïîçèòèâíèõ, àëå íåäîñòîâ³ðíèõ (ñåðåäí³õ) 
çíà÷åíü âèÿâëåíî ó êîìá³íàö³ÿõ ‘Datcha’ / 
‘Beatrix’, ‘Gladys’ / ‘Beatrix’, ‘Àâãóð’ / 
‘Quench’ ³ ‘Àâãóð’ / ‘Gladys’. Ó ðåøòè êîìá³-
íàö³é êîíñòàíòè ÑÊÑ âàð³þâàëèñÿ â³ä âèñî-
êèõ äî íèçüêèõ àáî ùîðîêó áóëè íèçüêèìè. 

Ðèñ. 3. Åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²²)

–1,6

–1,2

–0,8

–0,4

0,0

0,4

0,8

1,2

1,6

2,0

2019 ð.
2020 ð.

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

Êîìïîíåíòè ñõðåùóâàííÿ

Åô
åê

òè
 Ç

ÊÇ
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Ó Ñõåì³ ²² âèñîê³ çíà÷åííÿ êîíñòàíò ÑÊÇ 
ó 2019-ìó ³ 2020 ð. áóëè â êîìá³íàö³ÿõ 
‘Condor’ / ‘Êîçèð’, ‘Â³òðàæ’ / ‘Êîçèð’ ³ ‘CDC 
Rattan’ / ‘Sebastian’ (òàáë. 5). Â³ä âèñîêèõ 
äî ñåðåäí³õ êîíñòàíòè âàð³þâàëèñÿ ó êîìá³-
íàö³¿ ‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’. Ñåðåä-

í³ìè ùîðîêó áóëè êîíñòàíòè ÑÊÇ ó êîìá³íà-
ö³é ‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’, ‘CDC Rattan’ 
/ ‘Condor’, ‘CDC Rattan’ / ‘Â³òðàæ’. Ó ðåøòè 
êîìá³íàö³é êîíñòàíòè ÑÊÇ âàð³þâàëèñÿ â³ä 
ñåðåäí³õ äî íèçüêèõ àáî áóëè íèçüêèìè ó 
êîæíîìó ç ðîê³â äîñë³äæåíü. 

Òàáëèöÿ 4
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 
ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²)

Êîìïîíåíò 
ñõðåùóâàííÿ Ð³ê

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

‘Beatrix’ 2019 0,77
2020 –0,35

‘Datcha’ 2019 –0,53 0,15
2020 0,28 1,43

‘Quench’ 2019 –0,20 –1,03 1,14
2020 0,45 –0,79 –0,85

‘Gladys’ 2019 –0,55 0,61 –0,33 –0,04
2020 –0,22 0,21 –0,51 0,34

‘Àâãóð’
2019 0,50 –0,51 –0,43 0,13 0,31
2020 –0,16 –0,50 –0,36 0,85 0,17

Ïðèì³òêà. 2019 ð.: Í²Ð
0,05

 – 0,35, 2020 ð.: Í²Ð
0,05

 – 0,60.

Òàáëèöÿ 5
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî 

çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²²)
Êîìïîíåíò 

ñõðåùóâàííÿ Ð³ê
Êîìïîíåíò ñõðåùóâàííÿ

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

‘Condor’ 2019 1,25
2020 2,45

‘Â³òðàæ’ 2019 0,76 –0,52
2020 1,35 –0,87

‘Sebastian’ 2019 –0,40 –1,29 –0,22
2020 –0,05 –1,35 –0,79

‘Ì²Ï Ìèðîñëàâ’ 2019 –0,56 0,38 0,13 0,47
2020 –1,38 –0,76 0,39 1,01

‘CDC Rattan’
2019 –1,06 0,18 –0,15 1,44 –0,42
2020 –2,37 0,52 –0,07 1,18 0,74

Ïðèì³òêà: 2019 ð.: Í²Ð
0,05

 – 0,48, 2020 ð.: Í²Ð
0,05

 – 0,55.

Âèñíîâêè
Âèÿâëåíî âñ³ ìîæëèâ³ òèïè óñïàäêóâàí-

íÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ çà ïîêàçíèêîì 
ñòóïåíÿ ôåíîòèïîâîãî äîì³íóâàííÿ. Ó ÷àñ-
òèíè êîìá³íàö³é âñòàíîâëåíî çì³íó òèïó 
óñïàäêóâàííÿ çàëåæíî â³ä ðîêó äîñë³äæåí-
íÿ. Íàéá³ëüøó ê³ëüê³ñòü êîìá³íàö³é ³ç íàä-
äîì³íóâàííÿì â îáèäâà ðîêè â³äì³÷åíî ó 
êîìá³íàö³ÿõ ñõðåùóâàííÿ ïèâîâàðíîãî 
ïë³â÷àñòîãî îñòèñòîãî ñîðòó ‘Àâãóð’ òà áåç-
îñòîãî ñîðòó ‘Êîçèð’.

Çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿ ó ñõåì³ 
ñõðåùóâàíü ïèâîâàðíèõ ñîðò³â â³äçíà÷åíî 
â³äïîâ³äí³ñòü àäèòèâíî-äîì³íàíòí³é ìîäåë³, 
íàääîì³íóâàííÿ ³ äîì³íóâàííÿ â ëîêóñàõ òà 
îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ íà çá³ëüøåí-
íÿ îçíàêè, çóìîâëåíå äîì³íàíòíèìè åôåêòà-
ìè. Ó ñõåì³ ñõðåùóâàíü ð³çíèõ áîòàí³÷íèõ 

ð³çíîâèäíîñòåé ñïîñòåð³ãàëè á³ëüø ñêëàäíó 
ä³þ ãåí³â òà ¿¿ çì³íó ó ð³çí³ ðîêè (çîêðåìà 
àäèòèâíî-äîì³íàíòíî¿ ñèñòåìè – êîìïëåìåí-
òàðíèì åï³ñòàçîì, íåïîâíîãî äîì³íóâàííÿ – 
íàääîì³íóâàííÿì, îäíîñïðÿìîâàíîñò³ äîì³-
íóâàííÿ íà çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿ-
ìîâàí³ñòþ). Çàãàëîì âèÿâëåí³ çà ïàðàìåòðà-
ìè ãåíåòè÷íî¿ âàð³àö³¿ îñîáëèâîñò³ âêàçóþòü 
íà çíà÷íå ð³çíîìàí³òòÿ ó ñï³ââ³äíîøåíí³ äî-
ì³íàíòíèõ ³ ðåöåñèâíèõ åôåêò³â, ïîâ’ÿçàíèõ 
³ç ð³âíåì ïðîÿâó îçíàêè ó çàëó÷åíèõ äî ñõðå-
ùóâàíü êîìïîíåíò³â. 

ßê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ 
çá³ëüøåííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ ìîæóòü 
áóòè âèêîðèñòàí³ ñîðòè ç âèùîþ, ïîð³âíÿíî 
ç ³íøèìè, ÇÊÇ: ïë³â÷àñò³ îñòèñò³ ñîðòè ïèâî-
âàðíîãî íàïðÿìó ‘Quench’ ³ ‘Àâãóð’, ãîëî-
çåðíèé ³ áåçîñòèé ñîðòè ‘CDC Rattan’ òà ‘Êî-
çèð’ â³äïîâ³äíî. 
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Íà îñíîâ³ êîíñòàíò ÑÊÑ á³ëüø ïåðñïåê-
òèâíèìè äëÿ ïîäàëüøî¿ ñåëåêö³éíî¿ ðîáîòè 
ó ïðîöåñ³ ñòâîðåííÿ ïë³â÷àñòèõ îñòèñòèõ 
ñîðò³â º êîìá³íàö³¿ ‘Datcha’ / ‘Beatrix’, 
‘Gladys’ / ‘Beatrix’, ‘Àâãóð’ / ‘Quench’ ³ ‘Àâ-
ãóð’ / ‘Gladys’ (ïèâîâàðíîãî íàïðÿìó), ‘Ì²Ï 
Ìèðîñëàâ’ / ‘Sebastian’ (çåðíîôóðàæíîãî 
íàïðÿìó); áåçîñòèõ ïë³â÷àñòèõ – ‘Â³òðàæ’ / 
‘Êîçèð’; îñòèñòèõ ãîëîçåðíèõ – ‘CDC Rattan’ / 
‘Condor’. Ìîæëèâèé äîá³ð ³ç ï³äâèùåíîþ 
ê³ëüê³ñòþ çåðåí ó êîëîñ³ ð³çíèõ ôîðì â îä-
íèõ ³ òèõ ñàìèõ êîìá³íàö³ÿõ: ïë³â÷àñòèõ ³ 
ãîëîçåðíèõ îñòèñòèõ – ‘CDC Rattan’ / 
‘Sebastian’, ïë³â÷àñòèõ îñòèñòèõ ³ áåçîñòèõ – 
‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’, óñ³õ ìîæëèâèõ 
êîìá³íàö³é (ïë³â÷àñòèõ îñòèñòèõ, ïë³â÷àñ-
òèõ áåçîñòèõ, ãîëîçåðíèõ îñòèñòèõ, ãîëîçåð-
íèõ áåçîñòèõ) – ‘Condor’ / ‘Êîçèð’ ³ ‘CDC 
Rattan’ / ‘Â³òðàæ’. 

Âèÿâëåí³ îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëü-
êîñò³ çåðåí ó êîëîñ³ äàþòü çìîãó îïòèìàëüíî 
êîìá³íóâàòè áàòüê³âñüê³ êîìïîíåíòè ñõðå-
ùóâàíü òà ïðîâîäèòè ö³ëåñïðÿìîâàíèé äî-
á³ð íà çá³ëüøåííÿ îçíàêè ó ïðîöåñ³ ñòâîðåí-
íÿ ñîðò³â ð³çíèõ íàïðÿì³â âèêîðèñòàííÿ òà 
áîòàí³÷íèõ ð³çíîâèäíîñòåé.
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Oppermann, M., … Stein, N. (2019). Genebank genomics high-
lights the diversity of a global barley collection. Nature Gene-
tics, 51(2), 319–326. doi: 10.1038/s41588-018-0266-x

2. Jayakodi, M., Padmarasu, S., Haberer, G., Bonthala, V. S., Gund-
lach, H., Monat, C., … Stein, N. (2020). The barley pan-genome 
reveals the hidden legacy of mutation breeding. Nature, 
588(7837), 284–289. doi: 10.1038/s41586-020-2947-8

3. Kozachenko, M. R., Solonechnyi, P. M., & Vasko, N. I. (2011). Pe-
culiarities of combining ability in terms of quantitative charac-
teristics in varieties of spring barley. Plant Breeding and Seed 
Production, 99, 53–65. doi: 10.30835/2413-7510.2011.66058 [In 
Ukrainian]

4. Kompanets, K. V., & Kozachenko, M. R. (2017). Breeding value 
and efficiency of use of awny and awnless barley cultivars in 
breeding. Plant Breeding and Seed Production, 112, 56–67.              
doi: 10.30835/2413-7510.2017.120421 [In Ukrainian]

5. Matthies, I. E., Malosetti, M., Röder, M. S., & van Eeuwijk, F. 
(2014). Genome-wide association mapping for kernel and malt-
ing quality traits using historical European barley records. 
PLoS ONE, 9(11), e110046. doi: 10.1371/journal.pone.0110046

6. Laidig, F., Piepo, H.-P., Rentel, D., & Meyer, U. (2017). Breeding 
progress, genotypic and environmental variation and correla-
tion of quality traits in malting barley in German official varie-
ty trials between 1983 and 2015. Theoretical and Applied Gene-
tics, 130(11), 2411–2429. doi: 10.1007/s00122-017-2967-4

7. Rybalka, O. I., Morgun, B. V., & Polishchuk, S. S. (2016). Barley as 
a product of functional nutrition. Kyiv: Logos. [In Ukrainian]

8. Shaveta, S., Kaur, H., & Kaur, S. (2019). Hulless barley: a new era 
of research for food purposes. Journal of Cereal Research, 11(2), 
114–124. doi: 10.25174/2249-4065/2019/83719

9. Sterna, V., Bleidere, M., Sabovics, M., Auzins, A., Leimane, I., & 
Krievina, A. (2021). Improving nutritional value of products 
with flour of the hulless barley cultivar ‘Kornelija’ as an ingre-
dient. Zemdirbyste-Agriculture, 108(1), 43–50. doi: 10.13080/ 
z-a.2021.108.006

10. Vasko, N. I., Kozachenko, M. R., Pozdniakov, V. V., Naumov, O. G., 
Solonechnyi, P. M., Vazhenina, O. E., … Serik, M. L. (2018). 

Creation of naked varieties and lines of spring barley with high 
food qualities. Plant Breeding and Seed Production, 114, 25–38. 
doi: 10.30835/2413-7510.2018.152128 [In Ukrainian]

11. Tokhetova, L. A., Umirzakov, S. I., Nurymova, R. D., Baizhanova, 
B. K., & Akhmedova, G. B. (2020). Analysis of economic-biologi-
cal traits of hull-less barley and creation of source material for 
resistance to environmental stress factors. International Jour-
nal of Agronomy, 2020, 8847753. doi: 10.1155/2020/8847753

12. Linchevskyi, A., & Legkun, I. (2020). A new attitude to barley 
culture and selection in the conditions of climate change. Bul-
letin of Agricultural Science, 9, 34–42. doi: 10.31073/agrovis-
nyk202009-05

13. Kozachenko, M. R., Vasko, N. I., Naumov, O. G., Ivanova, N. V., 
Markova, T. Yu., Shelyakina, T. A., & Matviets, V. G. (2011). Awnless 
spring barley breeding effectiveness. Plant Breeding and Seed 
Production, 100, 37–45. doi: 10.30835/2413-7510.2011.66285

14. Kumar, P., Pratap, S., Verma, R. P. S., Tikle, A. N., & Malik, R. 
(2018). Diversity assessment of hulled barley (Hordeum vul-
gare L.) accessions of ICARDA in Indian condition using clus-
ter analysis. Indian Journal Of Agricultural Research, 52(4), 
429–433. doi: 10.18805/IJARe.A-4973

15. Halewood, M., Jamora, N., Noriega, I. L., Anglin, N. L., Wenzl, P., 
Payne, T., … Lusty, C. (2020). Germplasm acquisition and distri-
bution by CGIAR genebanks. Plants, 9(10), 1296. doi: 10.3390/
plants9101296

16. 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

17. 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. Electronic Journal of Plant 
Breeding, 11(1), 97–102. doi: 10.37992/2020.1101.017

18. Zymogliad, O. V., Kozachenko, M. R., Vasko, N. I., Solonech-
nyi, P. M., Vazhenina, O. E., & Naumov, O. G. (2021). Perfor-
mance inheritance and combining ability of spring barley ac-
cessions. Plant Breeding and Seed Production, 119, 106–116.                             
doi: 10.30835/2413-7510.2021.237026

19. 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 and Barley Re-
search, 10(3), 179–184. doi: 10.25174/2249-4065/2018/83148

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

21. Rodrigues, O., Minella, E., & Costenaro, E. R. (2020). Genetic 
improvement of barley (Hordeum vulgare L.) in Brazil: yield 
increase and associated traits. Agricultural Sciences, 11, 425–
438. doi: 10.4236/as.2020.114025

22. Madicˆ, M. R., Djurovicˆ, D. S., Knezevi, D. S., Paunovicˆ, A. S., & 
Tanaskovic, S. T. (2014). Combining abilities for spike traits in 
a diallel cross of barley. Journal of Central European Agriculture, 
15(1), 108–116. doi: 10.5513/JCEA01/15.1.1419

23. Panwar, D., & Sharma, H. (2019). Study of combining ability 
analysis in barley (Hordeum vulgare L.). International Journal 
of Current Microbiology and Applied Sciences, 8(12), 3004–
3011. doi: 10.20546/ijcmas.2019.812.349

24. Katiyar, A., Sharma, A., Singh, S., Srivastava, A., & Vishwakarma, 
S. R. (2021). Combining ability analysis for yield traits in bar-
ley (Hordeum vulgare L.). Electronic Electronic Journal of Plant 
Breeding, 12(2), 583–588. doi: 10.37992/2021.1202.082

25. Hudzenko, V. M., Polishchuk, T. P., Lysenko, A. A., Khudolii, L. V., 
Babenko, A. I., & Mandrovska, S. M. (2021). Level of manifesta-
tion and variability of grain number per spike in spring bar-
ley. Plant Varieties Studying and Protection, 17(4), 335–349.                 
doi: 10.21498/2518-1017.17.4.2021.249026

26. Bouchetat, F., & Aissat, A. (2019). Evaluation of the genetic de-
terminism of an F

1
 generation of barley resulting from a complete 



192 ISSN 2518-1017  Plant Varieties Studying and protection, 2022, Т. 18, № 3

Ñåëåêö³ÿ òà íàñ³ííèöòâî

diallel cross between autochthones and introduced cultivars. 
Heliyon, 5(11), e02744. doi: 10.1016/j.heliyon.2019.e02744

27. Kozachenko, M. R., Zuieva, K. V., Vasko, N. I., Solonechny, P. M., & 
Sviatchenko, S. I. (2020). Selection-genetic features of spring bar-
ley varieties in a system of dial crossings. Factors of Experimental 
Evolution of Organisms, 27, 89–93. doi: 10.7124/FEEO.v27.1308

28. Vashchenko, V. V., & Shevchenko, A. A. (2021). Variability and 
genetic control of the “seedlings-earing” interphase period in 
spring barley under water deficit. Plant Breeding and Seed Pro-
duction, 119, 94–105. doi: 10.30835/2413-7510.2021.237022

29. Hudzenko, V. M., Polishchuk, T. P., Lysenko, A. A., Khudoliy, L. V., 
& Babenko, A. I. (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. doi: 10.21498/2518-
1017.17.3.2021.242982

30. Beil, G. M., & Atkins, R. E. (1965). Inheritance of quantitative 
characters in grain Sorghun. Iowa State College Journal of Sci-
ence, 39(3), 139–158.

31. Hayman, B. I. (1954). The theory and analysis of diallel crosses. 
Genetics, 39(6), 789–809. doi: 10.1093/genetics/39.6.789

32. Hayman, B. I. (1958). The theory and analysis of diallel cros-
ses. II. Genetics, 43(1), 63–85. doi: 10.1093/genetics/43.1.63

33. Hayman, B. I. (1960). The theory and analysis of diallel crosses. 
III. Genetics, 45(2), 155–172. doi: 10.1093/genetics/45.2.155

34. Griffing, B. (1956). Concept of general and specific combi-
ning ability in relation to diallel crossing system. Australian 
Journal of Biological Sciences, 9(4), 463–493. doi: 10.1071/
BI9560463

35. Griffing, B. (1956). A generalised treatment of the use of dial-
lel crosses in quantitative inheritance. Heredity, 10(1), 31–50. 
doi: 10.1038/hdy.1956.2

Purpose. To reveal the peculiarities of inheritance of ker-
nel number per spike in crosses of spring barley cultivars of 
different origin, purpose of use and botanical varieties, as 
well as to distinguish effective genetic sources for impro-
ving the trait. Methods. The study was carried out at the           
V. M. Remeslo Myronivka Institute of Wheat of National Acad-
emy of Agrarian Sciences of Ukraine in 2019 and 2020. In F

1
 

of spring barley in two diallel crossing schemes the degree 
of phenotypic dominance, parameters of genetic variation, 
and combining ability for kernel number per spike were de-
termined. Results. According to the indicator of the degree 
of phenotypic dominance, all possible types of inheritance 
of kernel number per spike were identified. In a number of 
crossing compositions, a change in the type of inheritance 
depending on the conditions of the year was revealed. Most 
combinations with overdominance in both years were noted 
in crossings of the covered awned cultivar ‘Avgur’, as well as 
the covered awnless cultivar ‘Kozyr’. According to the pa-
rameters of genetic variation in crosses of malting varieties 
(covered awned), correspondence of the additive-dominant 
model, overdominance and dominance in loci, as well as 

unidirectional dominance to increasing of the trait caused 
by dominant effects were revealed. When crossing cultivars 
of different varieties, a change in gene action in different 
years was found. In particular, additive-dominant system 
changed to complementary epistasis, incomplete dominance 
to overdominance, unidirectional dominance to increa sing 
of the trait to multidirectional dominance. The genetic 
sources of increased general combining ability were identi-
fied, as follows: covered awned malting cultivars ‘Quench’ 
and ‘Avgur’, the naked awned cultivar ‘CDC Rattan’, as well as 
the covered awnless cultivar ‘Kozyr’. Based on the constants 
of specific combining ability, the most promising crossing 
combinations for further breeding efforts were determined. 
Conclusions. The identified peculiarities of the inheritance of 
kernel number per spike make it possible to optimally combine 
parental components of crossings and carry out directional 
selection to increase the trait when developing spring barley 
cultivars for different use and different botanical varieties.

Keywords: Hordeum vulgare L; degree of phenotypic domi-
nance; parameter of genetic variation; combining ability; ge-
netic source.
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