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Селекція елекція 
та насінництвота насінництво
ССелекція елекція 
та насінництвота насінництво

Âñòóï
Ê³ëüê³ñòü çåðåí ³ ìàñà çåðí³âêè º ñêëàäî-

âèìè ïðîäóêòèâíîñò³ êîëîñà ÿ÷ìåíþ ÿðîãî ³ 
âàæëèâèìè ñåëåêö³éíèìè îçíàêàìè. Íà â³ä-
ì³íó â³ä ³íøèõ çåðíîâèõ êîëîñîâèõ êóëüòóð 
(ïøåíèöÿ, æèòî òà ³í.), ÿ÷ì³íü ìàº îäíîêâ³ò-
êîâ³ êîëîñêè â êîëîñ³, ùî º ðîäîâîþ îñîáëè-
â³ñòþ [1]. Ó çâ’ÿçêó ç öèì ê³ëüê³ñòü çåðåí ç 
ãîëîâíîãî êîëîñà ò³ñíî ïîâ’ÿçàíà ç ê³ëüê³ñòþ 
êîëîñê³â, ÿêà, ç³ ñâîãî áîêó, ìîæå â³äð³çíÿ-
òèñü ó ñîðò³â çàëåæíî â³ä ãåíåòè÷íî îáóìîâ-
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Ìåòà. Âèÿâèòè ñåëåêö³éíî-ãåíåòè÷í³ îñîáëèâîñò³ ñó÷àñíèõ ñîðò³â ÿ÷ìåíþ ÿðîãî çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç ãîëîâ-
íîãî êîëîñà» òà âèä³ëèòè ãåíåòè÷í³ äæåðåëà ï³äâèùåíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ äëÿ çàëó÷åííÿ â ã³áðèäèçàö³þ. Ìåòîäè. 
Äîñë³äæåííÿ ïðîâîäèëè â Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè. Äî ñõðåùóâàíü çà ïîâíîþ 
ä³àëåëüíîþ ñõåìîþ (7×7) çàëó÷èëè ñó÷àñí³ ñîðòè â³ò÷èçíÿíî¿ (‘Â³ðàæ’, ‘Òàë³ñìàí Ìèðîí³âñüêèé’, ‘Êîìàíäîð’) òà çàðóá³æíî¿ 
(‘KWS Aliciana’, ‘KWS Bambina’, ‘Zhana’, ‘Explorer’) ñåëåêö³¿. Áàòüê³âñüê³ êîìïîíåíòè òà F

1
 äîñë³äæóâàëè â ïîëüîâèõ óìîâàõ 

2014–2016 ðð. Ðåçóëüòàòè. Äèñïåðñ³éíèé àíàë³ç êîìá³íàö³éíî¿ çäàòíîñò³ âèÿâèâ çíà÷íó ïåðåâàãó ó âàð³þâàíí³ åôåêò³â 
çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÇÊÇ). Ñåðåäí³é êâàäðàò ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÑÊÇ) çíà÷íî ïîñòóïàâñÿ 
ÇÊÇ, àëå áóâ äîñòîâ³ðíèì ó âñ³ ðîêè. Äîñòîâ³ðíå çíà÷åííÿ ðåöèïðîêíîãî åôåêòó çàô³êñîâàíî ëèøå â 2014 ð. Ñòàá³ëüíî âèñîê³ 
åôåêòè ÇÊÇ â óñ³ ðîêè äîñë³äæåíü çàçíà÷åíî â ñîðò³â ‘KWS Aliciana’ (1,18–1,62) òà ‘Â³ðàæ’ (1,33–1,48). Íèæ÷èìè, ïîð³âíÿíî 
ç íàçâàíèìè, àëå äîñòîâ³ðíèìè ïîçèòèâíèìè åôåêòàìè ÇÊÇ õàðàêòåðèçóâàâñÿ ñîðò ‘KWS Bambina’ (0,43–0,99). Íåàëåëüíî¿ 
âçàºìîä³¿ ãåí³â íå âèÿâëåíî, ùî äàëî çìîãó ïðîâåñòè ðîçðàõóíîê îñíîâíèõ ïàðàìåòð³â ãåíåòè÷íî¿ âàð³àö³¿. Â óñ³ ðîêè 
äîñë³äæåíü ó ôåíîòèïîâîìó ïðîÿâ³ ê³ëüêîñò³ çåðåí ç ãîëîâíîãî êîëîñà äîì³íàíòí³ åôåêòè ãåí³â (H

1 
³ H

2
) ïåðåâàæàëè íàä 

àäèòèâíèìè (D). Ñåðåäí³é ñòóï³íü äîì³íóâàííÿ â äîñë³ä³ (H
1
/D) çàñâ³ä÷èâ íàääîì³íóâàííÿ. Òàêà æ çàêîíîì³ðí³ñòü áóëà 

õàðàêòåðíîþ ³ äëÿ ïîêàçíèêà ñåðåäíüîãî ñòóïåíÿ äîì³íóâàííÿ â ëîêóñàõ . Äîì³íóâàííÿ áóëî äîñòîâ³ðíî ñïðÿ-
ìîâàíèì. Äîì³íàíòí³ åôåêòè ãåí³â çá³ëüøóâàëè îçåðíåí³ñòü, ðåöåñèâí³ – çìåíøóâàëè. Âèÿâëåíî ùîíàéìåíøå 3–4 ãåíè 
(ãðóïè ãåí³â), ÿê³ çóìîâëþâàëè åôåêòè äîì³íóâàííÿ. Çàãàëîì ó äîñë³äæåíèõ ñîðò³â ê³ëüê³ñíî ïåðåâàæàëè ðåöåñèâí³ ãåíè 
(F<0), àáî åôåêòè ãåí³â. Âèñîêèé êîåô³ö³ºíò óñïàäêîâóâàíîñò³ â øèðîêîìó ðîçóì³íí³ (H2 = 0,98) ñâ³ä÷èòü ïðî çíà÷íó 
îáóìîâëåí³ñòü ôåíîòèïîâî¿ ì³íëèâîñò³ ãåíåòè÷íèìè ÷èííèêàìè. Êîåô³ö³ºíò óñïàäêîâóâàíîñò³ ó âóçüêîìó ðîçóì³íí³ (h2 = 
0,66–0,68) ï³äòâåðäèâ, ùî, íåçâàæàþ÷è íà ïåðåâàæàííÿ äîì³íàíòíèõ åôåêò³â íàä àäèòèâíèìè, âíåñîê îñòàíí³õ òàêîæ áóâ 
äîñèòü ³ñòîòíèì. Âèñíîâêè. Ïåðåâàæàííÿ äîì³íàíòíèõ åôåêò³â ãåí³â ó ôåíîòèïîâîìó ïðîÿâ³ ê³ëüêîñò³ çåðåí ç ãîëîâíîãî 
êîëîñà çóìîâëþº íåîáõ³äí³ñòü äîñòàòíüî¿ âèá³ðêè ã³áðèäíîãî ìàòåð³àëó ³ âêàçóº íà äîö³ëüí³ñòü ïðîâåäåííÿ «æîðñòê³øîãî» 
äîáîðó çà ôåíîòèïîì ó ï³çí³øèõ ïîêîë³ííÿõ. Âîäíî÷àñ çíà÷íèé âíåñîê àäèòèâíèõ åôåêò³â òà âèñîê³ çíà÷åííÿ êîåô³ö³ºíò³â 
óñïàäêîâóâàíîñò³ äàþòü ï³äñòàâè ïðîãíîçóâàòè åôåêòèâí³ñòü äîáîð³â, ñïðÿìîâàíèõ íà çá³ëüøåííÿ îçíàêè ó ñòâîðåíî-
ìó ã³áðèäíîìó ìàòåð³àë³. ßê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ ï³äâèùåííÿ îçåðíåíîñò³ êîëîñà â êîìá³íàö³éí³é ñåëåêö³¿ 
íåîáõ³äíî âèêîðèñòîâóâàòè ñîðòè ‘Â³ðàæ’, ‘KWS Aliciana’, ‘KWS Bambina’.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

ëåíèõ äîâæèíè é ù³ëüíîñò³ êîëîñà, à òàêîæ 
âàð³þâàòè âíàñë³äîê çì³íè óìîâ âèðîùóâàí-
íÿ. Òîìó âèÿâëåííÿ ñåëåêö³éíî-ãåíåòè÷íèõ 
îñîáëèâîñòåé ñó÷àñíèõ ñîðò³â ³ âèä³ëåííÿ 
ãåíåòè÷íèõ äæåðåë ç ï³äâèùåíèì ð³âíåì 
êîìá³íàö³éíî¿ (ñîðòîóòâîðþþ÷î¿) çäàòíîñò³ 
çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç êîëîñà» ìàº 
ïðàêòè÷íå çíà÷åííÿ äëÿ ñåëåêö³éíî¿ ðîáîòè. 
Ó öüîìó àñïåêò³ íàéïîâí³øó ³íôîðìàö³þ äà-
þòü ä³àëåëüí³ ñõðåùóâàííÿ. Êð³ì âèä³ëåííÿ 
äæåðåë ï³äâèùåíî¿ êîìá³íàö³éíî¿ çäàòíîñò³, 
º ìîæëèâ³ñòü íà îñíîâ³ âñòàíîâëåíèõ îñîáëè-
âîñòåé ãåíåòè÷íî¿ îðãàí³çàö³¿ îçíàê ïðîäóê-
òèâíîñò³ ãåíîòèï³â, çàëó÷åíèõ äî ñõðåùó-
âàíü, ïëàíóâàòè ñòðàòåã³þ ðîáîòè ç ã³áðèä-
íèìè ïîêîë³ííÿìè. Îñíîâí³ ïîëîæåííÿ é 
ëîã³êó ä³àëåëüíîãî àíàë³çó îïèñàíî â êëà-
ñè÷íèõ ïóáë³êàö³ÿõ J. L. Jinks, B. I. Hayman 
[2], B. I. Hayman [3–6], âèçíà÷åííÿ êîìá³íà-
ö³éíî¿ çäàòíîñò³ – â ðîáîòàõ B. Griffing [7, 8]. 
Ñïèðàþ÷èñü íà ö³ ïðàö³, ó äîêëàäí³øîìó 
óçàãàëüíþþ÷îìó âèãëÿä³ ç íàâåäåííÿì ïðàê-
òè÷íèõ ïðèêëàä³â ä³àëåëüíèé àíàë³ç âèêëà-
äåíî ó â³äïîâ³äíèõ ïîñ³áíèêàõ ³ ìåòîäè÷íèõ 
ðåêîìåíäàö³ÿõ [9–11].

Ùîäî áåçïîñåðåäíüîãî âèâ÷åííÿ îçíàêè 
îçåðíåíîñò³ êîëîñà ÿ÷ìåíþ â ñèñòåì³ ä³à-
ëåëüíèõ ñõðåùóâàíü, òî Â. Â. Âàùåíêî [12, 
13] ó ôåíîòèïîâîìó ïðîÿâ³ ê³ëüêîñò³ çåðåí ç 
êîëîñà âèÿâèâ ÿê àäèòèâí³, òàê ³ íåàäèòèâí³ 
åôåêòè ãåí³â, à òàêîæ ðåöèïðîêíèé åôåêò ó 
äåÿê³ ðîêè. Ïåðåâàæàííÿ ð³âíÿ ïðîÿâó îçíà-
êè ó ã³áðèä³â íàä áàòüê³âñüêèìè êîìïîíåí-
òàìè àâòîð ïîÿñíþº åêñïðåñ³ºþ ð³çíèõ ãåíå-
òè÷íèõ ñèñòåì çàëåæíî â³ä óìîâ ðîêó äîñë³-
äæåíü: àëåëüíå íàääîì³íóâàííÿ, àäèòèâíî-
äîì³íàíòíà ñèñòåìà é íåàëåëüíà âçàºìîä³ÿ. 
Äîì³íàíòí³ åôåêòè ãåí³â ä³ÿëè ó íàïðÿì³ 
çá³ëüøåííÿ îçíàêè. Ñï³ââ³äíîøåííÿ çàãàëü-
íî¿ ê³ëüêîñò³ äîì³íàíòíèõ ³ ðåöåñèâíèõ ãå-
í³â ñâ³ä÷èòü ïðî ïåðåâàæàííÿ ðåöåñèâíèõ 
ãåí³â ó áàòüê³âñüêèõ êîìïîíåíò³â.

Ñåðáñüê³ àâòîðè äîñë³äèëè, ùî äîì³íàíòí³ 
åôåêòè ãåí³â ïåðåâàæàëè íàä ðåöåñèâíèìè. 
Âèÿâëåíî çíà÷íó àñèìåòð³þ ñï³ââ³äíîøåííÿ 
äîì³íàíòíèõ ³ ðåöåñèâíèõ ãåí³â ó áàòüê³â-
ñüêèõ ôîðì. Ïîêàçíèê ñåðåäíüîãî ð³âíÿ äî-
ì³íóâàííÿ ñâ³ä÷èòü ïðî íàääîì³íóâàííÿ â 
óñïàäêóâàíí³ îçíàêè. Ñï³ââ³äíîøåííÿ çà-
ãàëüíî¿ ê³ëüêîñò³ äîì³íàíòíèõ ³ ðåöåñèâíèõ 
àëåëåé ÿê â ïåðøîìó, òàê ³ äðóãîìó ïîêîë³í-
íÿõ çàñâ³ä÷èëî ïåðåâàæàííÿ ïåðøèõ [14].

Ó äîñë³äæåííÿõ Ì. Ð. Êîçà÷åíêà, Î. Â. Ñî-
ëîíå÷íî¿ (Î. Â. Çà¿êè) â óñ³ ðîêè äîñë³äæåíü 
äîì³íàíòí³ åôåêòè ãåí³â ïåðåâàæàëè íàä 
àäèòèâíèìè, ïîêàçíèê ñåðåäíüîãî ñòóïåíÿ 
äîì³íóâàííÿ âêàçóâàâ íà íàääîì³íóâàííÿ çà 
ö³ºþ îçíàêîþ [15, 16]. Òàê³ æ çàêîíîì³ðíîñò³ 

âèÿâëåíî ó ðàç³ çàëó÷åííÿ äî ñõðåùóâàíü 
çðàçê³â ð³çíèõ ð³çíîâèäíîñòåé ç³ ñâ³òîâî¿ êî-
ëåêö³¿ òà îòðèìàíèõ åêñïåðèìåíòàëüíèì 
øëÿõîì ìóòàíò³â [17–20], à òàêîæ ã³áðèäèçà-
ö³¿ ñîðò³â ó íàïðÿì³ ñòâîðåííÿ âèõ³äíîãî ìà-
òåð³àëó ïèâîâàðíîãî ñïðÿìóâàííÿ [21–23] òà 
ôîðì ç ð³çíèì ïðîÿâîì îñòèñòîñò³ [24]. Ñèëü-
í³øèé ïðîÿâ äîì³íàíòíèõ åôåêò³â ãåí³â çà 
ö³ºþ îçíàêîþ çàçíà÷åíî é ï³ä ÷àñ äîñë³äæåí-
íÿ ã³áðèä³â ä³àëåëüíî¿ ñõåìè íà ´ðóíòàõ ç 
ï³äâèùåíîþ êèñëîòí³ñòþ [25, 26]. Âîäíî÷àñ, 
ó äîñë³äàõ ³ç çàëó÷åííÿì äî ã³áðèäèçàö³¿ 
ôîðì ç ð³çíèì âì³ñòîì àì³ëîïåêòèíó ñï³â-
â³äíîøåííÿ êîìïîíåíò³â ãåíåòè÷íî¿ äèñïåð-
ñ³¿ çà îçíàêîþ ê³ëüê³ñòü çåðåí ç êîëîñà â³ä-
ð³çíÿëîñÿ çà ðîêàìè. Ïîêàçíèê â³äíîñíî¿ 
÷àñòîòè ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ 
àëåëåé ñâ³ä÷èòü ïðî ïåðåâàæàííÿ äîì³íàíò-
íèõ àëåëåé, àáî åôåêò³â ãåí³â [27, 28]. 

Ðÿä äîñë³äíèê³â ³íôîðìóþòü ïðî äîñòîâ³ð-
í³ âíåñêè ÿê àäèòèâíèõ, òàê ³ äîì³íàíòíèõ 
åôåêò³â ãåí³â ó ãåíåòè÷íîìó êîíòðîë³ ê³ëü-
êîñò³ çåðåí ç êîëîñà çà íåçíà÷íî¿ ïåðåâàãè 
åôåêò³â äîì³íóâàííÿ [29–31].

Íàòîì³ñòü, º òàêîæ ïîâ³äîìëåííÿ ùîäî äîñ-
òîâ³ðíîãî âíåñêó â îçåðíåí³ñòü êîëîñà ÿê äî-
ì³íàíòíèõ, òàê ³ àäèòèâíèõ åôåêò³â, àëå çà 
íåçíà÷íî¿ ïåðåâàãè îñòàíí³õ [32]. Â óñïàäêó-
âàíí³ îçíàêè çàçíà÷åíî íåïîâíå äîì³íóâàííÿ. 
Êîåô³ö³ºíò êîðåëÿö³¿ ì³æ ñóìîþ âàð³àíñè ³ 
êîâàð³àíñè òà ð³âíåì ïðîÿâó îçíàêè ó êîìïî-
íåíò³â ñõðåùóâàííÿ ñâ³ä÷èòü ïðî òå, ùî îçíà-
êó çá³ëüøóâàëè äîì³íàíòí³ ãåíè. Ó äîñë³äæå-
í³é âèá³ðö³ ïåðåâàæàëè ðåöåñèâí³ ãåíè. 

T. J. Riggs, A. M. Hayter [33] ó ðàç³ çàëó-
÷åííÿ äî ñõðåùóâàíü äâîðÿäíèõ òà áàãàòî-
ðÿäíèõ ãåíîòèï³â òàêîæ âèÿâèëè äîñòîâ³ðí³ 
âíåñêè ÿê àäèòèâíèõ, òàê ³ äîì³íàíòíèõ 
åôåêò³â ãåí³â çà íåçíà÷íî¿ ïåðåâàãè àäèòèâ-
íîñò³. Â óñïàäêóâàíí³ âèÿâëåíî íåïîâíå òà 
ïîâíå äîì³íóâàííÿ ó íàïðÿì³ çá³ëüøåííÿ 
îçíàêè. Ê³ëüê³ñíî â êîìïîíåíò³â ñõðåùóâàí-
íÿ ïåðåâàæàëè äîì³íàíòí³ ãåíè. 

Ó äîñë³äæåííÿõ ó ðàç³ çàëó÷åííÿ â ä³àëåëü-
íó ñõåìó ñõðåùóâàíü ÿðèõ òà îçèìèõ ñîðò³â 
çàçíà÷åíî, ùî ê³ëüê³ñòü çåðåí ç ãîëîâíîãî êî-
ëîñà âèçíà÷àºòüñÿ ðåöåñèâíèìè ãåíàìè. Õà-
ðàêòåð óñïàäêóâàííÿ çà ðîêàìè âàð³þâàâ â³ä 
íåïîâíîãî äîì³íóâàííÿ äî íàääîì³íóâàííÿ. Ó 
áàòüê³âñüêèõ ôîðì á³ëüøîþ ì³ðîþ áóëè ïðåä-
ñòàâëåí³ ðåöåñèâí³ ãåíè [34]. Ðåöåñèâíèé 
êîíòðîëü ê³ëüêîñò³ çåðåí ç êîëîñà âèÿâëåíî 
çà ãåíåòè÷íîãî àíàë³çó ãîñïîäàðñüêî-ö³ííèõ 
îçíàê ó ãîëîçåðíèõ ôîðì ÿ÷ìåíþ [35].

Òàêèì ÷èíîì, ó ïðîàíàë³çîâàíèõ ðåçóëüòà-
òàõ äîñë³äæåíü çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç 
êîëîñà» âñòàíîâëåíî âàð³þâàííÿ õàðàêòåðó 
ãåíåòè÷íî¿ äåòåðì³íàö³¿ îçíàêè çàëåæíî â³ä 
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ãåíåòè÷íîãî ìàòåð³àëó, çàëó÷åíîãî äî ñõðå-
ùóâàíü òà óìîâ âèðîùóâàííÿ ã³áðèä³â.

«Ïåðåâèçíà÷åííÿ» ãåíåòè÷íèõ ôîðìóë ó ôå-
íîòèïîâîìó ð³âí³ ïðîÿâó ê³ëüê³ñíèõ îçíàê çà-
ëåæíî â³ä ãåíåòè÷íîãî ìàòåð³àëó, çàëó÷åíîãî 
â ñõðåùóâàííÿ, åêîëîã³÷íèõ ³ ïîãîäíèõ óìîâ, 
à òàêîæ ð³âíÿ ì³íåðàëüíîãî æèâëåííÿ îïèñà-
íî â ñèñòåìíèõ äîñë³äæåííÿõ ç âèïðîáóâàííÿ 
ä³àëåëüíèõ ã³áðèä³â ïøåíèö³ ÿðî¿ [36, 37]. 

Óñå íàâåäåíå ï³äêðåñëþº ïîñò³éíó àêòó-
àëüí³ñòü äîñë³äæåííÿ ñåëåêö³éíî-ãåíåòè÷-
íèõ îñîáëèâîñòåé íîâèõ ãåíîòèï³â ÿ÷ìåíþ 
ÿðîãî çà ê³ëüê³ñòþ çåðåí ç êîëîñà â êîíêðåò-
íèõ åêîëîã³÷íèõ óìîâàõ.

Ìåòà äîñë³äæåíü – âèÿâèòè ñåëåêö³éíî-
ãåíåòè÷í³ îñîáëèâîñò³ ñó÷àñíèõ ñîðò³â ÿ÷ìå-
íþ ÿðîãî çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç ãî-
ëîâíîãî êîëîñà» òà âèä³ëèòè ãåíåòè÷í³ äæå-
ðåëà ï³äâèùåíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ 
äëÿ çàëó÷åííÿ â ã³áðèäèçàö³þ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè ó Ìèðîí³âñüêîìó 

³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ 
Óêðà¿íè (Ì²Ï ³ì. Â. Ì. Ðåìåñëà ÍÀÀÍ). Ã³á-
ðèäèçàö³þ çà ïîâíîþ (7×7) ä³àëåëüíîþ ñõå-
ìîþ çä³éñíþâàëè ùîðîêó â 2013–2015 ðð. Çà-
ãàëîì áóëî ñòâîðåíî 42 ã³áðèäí³ êîìá³íàö³¿. 
Êîìïîíåíòè ñõðåùóâàíü – ñó÷àñí³ êîìåðö³é-

í³ ñîðòè â³ò÷èçíÿíî¿ [‘Â³ðàæ’, ‘Òàë³ñìàí Ìè-
ðîí³âñüêèé’ (äàë³ ó òàáëèöÿõ – ‘Òàë³ñìàí’) 
(Ì²Ï ³ì. Â. Ì. Ðåìåñëà ÍÀÀÍ); ‘Êîìàíäîð’ 
(Ñåëåêö³éíî-ãåíåòè÷íèé ³íñòèòóò – Íàö³î-
íàëüíèé öåíòð íàñ³ííºçíàâñòâà ³ ñîðòîâèâ-
÷åííÿ ÍÀÀÍ)] òà çàðóá³æíî¿ [‘KWS Aliciana’, 
‘KWS Bambina’ (DEU); ‘Zhana’, ‘Explorer’ 
(FRA)] ñåëåêö³¿. Ðîñëèíè áàòüê³âñüêèõ ôîðì 
òà F

1 
âèðîùóâàëè ó ïîëüîâèõ óìîâàõ ó 2014–

2016 ðð. ó òðèðàçîâ³é ïîâòîðíîñò³. Ê³ëüê³ñòü 
çåðåí ç ãîëîâíîãî êîëîñà âèçíà÷àëè ó 30 ðîñ-
ëèí ç êîæíîãî ïîâòîðåííÿ. Äèñïåðñ³éíèé 
àíàë³ç ïðîâîäèëè çà ìåòîäèêîþ Á. À. Äîñïå-
õîâà [38]. Êîìá³íàö³éíó çäàòí³ñòü ³ ãåíåòè÷í³ 
ïàðàìåòðè ðîçðàõîâóâàëè â³äïîâ³äíî äî Ì. À. 
Ôåäèíà, Ä. ß. Ñèëèñà, À. Â. Ñìèðÿåâà [10]. 
Äëÿ ðîçðàõóíê³â âèêîðèñòàëè ïðîãðàìè Excel 
2010 òà Statistica 8.0.

Ðåçóëüòàòè äîñë³äæåíü
Ã³äðîòåðì³÷íèé ðåæèì ì³æôàçíèõ ïåð³î-

ä³â âåãåòàö³¿ ÿ÷ìåíþ ÿðîãî ó ðîêè äîñë³-
äæåíü, à òàêîæ ïîð³âíÿííÿ ³ç ñåðåäí³ì çíà-
÷åííÿì òà ë³ì³òàìè çà 2004–2016 ðð. íàâåäå-
íî â òàáëèö³ 1. Äîêëàäíèé àíàë³ç âïëèâó 
ïîãîäíèõ óìîâ íà âðîæàéí³ñòü ÿ÷ìåíþ ÿðî-
ãî â 2004–2016 ðð. ðîçãëÿíóòî â îêðåì³é ïóá-
ë³êàö³¿ [39]. Òîìó äàë³ áóäóòü íàâåäåí³ áåç-
ïîñåðåäí³ ðåçóëüòàòè äîñë³äæåíü.

Òàáëèöÿ 1
Ã³äðîòåðì³÷íèé ðåæèì ó ì³æôàçí³ ïåð³îäè âåãåòàö³¿ ÿ÷ìåíþ ÿðîãî

Ð³ê, ë³ì³òè 
âàð³þâàííÿ

Ñåðåäíüîäîáîâà òåìïåðàòóðà, °C Ê³ëüê³ñòü îïàä³â, ìì
ÑÑõ ÑõÊ ÊÄ ÑõÄ ÑÄ ÑÑõ ÑõÊ ÊÄ ÑõÄ ÑÄ

2014 8,5 13,0 18,6 15,8 13,3 7,4 166,9 116,1 283,0 290,3
2015 5,6 12,9 20,1 16,5 12,9 28,2 89,2 112,3 201,4 229,6
2016 11,4 13,9 20,2 17,1 15,2 9,4 127,0 80,5 207,5 216,9

X 8,8 14,7 20,2 17,4 14,5 11,9 91,3 98,1 189,3 201,2
Max 12,7 18,7 22,3 20,5 17,9 30,5 166,9 217,7 283,0 290,3
Min 4,7 12,7 17,7 15,5 12,2 0,3 23,1 41,4 120,1 123,7

R (max-min) 8,0 6,0 4,6 5,0 5,6 30,2 143,8 176,3 162,9 166,7
Ïðèì³òêà. ÑÑõ – ñ³âáà–ñõîäè; ÑõÊ – ñõîäè–êîëîñ³ííÿ; ÊÄ – êîëîñ³ííÿ–äîçð³âàííÿ; ÑõÄ – ñõîäè–
äîçð³âàííÿ; ÑÄ – ñ³âáà–äîçð³âàííÿ; Õ, min, max, R(max-min) – â³äïîâ³äíî ñåðåäíº, ì³í³ìàëüíå, ìàê-
ñèìàëüíå çíà÷åííÿ ³ ðîçìàõ âàð³þâàííÿ çà 2004–2016 ðð.

Òàáëèöÿ 2
Ð³âåíü ïðîÿâó îçíàêè «ê³ëüê³ñòü çåðåí ç ãîëîâíîãî êîëîñà» 

ó êîìïîíåíò³â ñõðåùóâàííÿ òà F1 ç ¿õ ó÷àñòþ, øò.

Ñîðò
2014 ð. 2015 ð. 2016 ð. Ñåðåäíº

P F
1

P F
1

P F
1

P F
1

‘KWS Aliciana’ 28,56 29,69 27,04 28,23 26,89 27,52 27,50 28,48
‘KWS Bambina’ 27,56 29,16 26,73 28,08 24,16 26,54 26,15 27,92
‘Zhana’ 24,93 27,91 23,39 26,79 23,90 25,94 24,07 26,88
‘Explorer’ 24,82 27,96 23,82 27,27 23,59 26,15 24,08 27,13
‘Êîìàíäîð’ 25,88 27,77 25,34 26,79 24,60 25,42 25,27 26,66
‘Òàë³ñìàí’ 21,46 26,44 20,50 25,08 19,49 24,37 20,48 25,29
‘Â³ðàæ’ 26,64 29,51 25,60 28,48 25,07 27,29 25,77 28,43
Ñåðåäíº 25,69 28,35 24,63 27,25 23,96 26,18 24,76 27,26
        Í²Ð

0,05
0,44 0,54 0,47 0,66 0,35 0,48 – –
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Òàáëèöÿ 2 õàðàêòåðèçóº ñåðåäíº çíà÷åííÿ 
ê³ëüêîñò³ çåðåí ç ãîëîâíîãî êîëîñà, çàëó÷å-
íèõ ó ñõðåùóâàííÿ ñîðò³â, òà ñåðåäíº â ã³á-
ðèä³â ç ¿õ ó÷àñòþ. Ìàêñèìàëüíå çíà÷åííÿ 
ð³âíÿ ïðîÿâó îçíàêè ñïîñòåðåæåíî ó ñîðò³â 
‘KWS Aliciana’, ‘Â³ðàæ’, ì³í³ìàëüíå – ó ñîðòó 
‘Òàë³ñìàí Ìèðîí³âñüêèé’. 

Äèñïåðñ³éíèé àíàë³ç êîìá³íàö³éíî¿ çäàò-
íîñò³ âèÿâèâ çíà÷íó ïåðåâàãó ó âàð³þâàíí³ 

Òàáëèöÿ 3
Äèñïåðñ³éíèé àíàë³ç êîìá³íàö³éíî¿ çäàòíîñò³ ñîðò³â ÿ÷ìåíþ ÿðîãî 

çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç ãîëîâíîãî êîëîñà» 
Äæåðåëî 

âàð³þâàííÿ
2014 ð. 2015 ð. 2016 ð.

ms F % ms F % ms F %
ÇÊÇ 19,53 620,96* 92,12 19,93 542,36* 92,57 17,01 682,80* 92,05
ÑÊÇ 1,27 40,27* 5,99 1,50 40,89* 6,97 1,41 56,59* 7,63
ÐÅ 0,37 11,84* 1,75 0,06 1,76 0,28 0,04 1,67 0,22
Ïîõèáêà 0,03 – 0,14 0,04 – 0,19 0,02 – 0,11

Ïðèì³òêà. ms – ñåðåäí³é êâàäðàò; F – êðèòåð³é Ô³øåðà (ôàêòè÷íå çíà÷åííÿ); ÐÅ – ðåöèïðîêíèé åôåêò.
* Äîñòîâ³ðíî íà 0,05% çíà÷óùîñò³.

Òàáëèöÿ 4
Åôåêòè çàãàëüíî¿, âàð³àíñè çàãàëüíî¿ òà ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³

Ñîðò Åôåêòè ÇÊÇ Âàð³àíñà ÇÊÇ Âàð³àíñà ÑÊÇ
2014 ð. 2015 ð. 2016 ð. 2014 ð. 2015 ð. 2016 ð. 2014 ð. 2015 ð. 2016 ð.

‘KWS Aliciana’ 1,61 1,18 1,62 2,58 1,39 2,62 0,26 0,24 0,55
‘KWS Bambina’ 0,97 0,99 0,43 0,94 0,98 0,18 0,36 1,01 0,38
‘Zhana’ -0,53 -0,54 -0,28 0,27 0,29 0,07 0,27 0,93 0,66
‘Explorer’ -0,46 0,03 -0,03 0,21 -0,01 -0,01 0,56 0,44 0,06
‘Êîìàíäîð’ -0,69 -0,55 -0,91 0,47 0,29 0,82 0,22 0,56 0,85
‘Òàë³ñìàí’ -2,29 -2,60 -2,17 5,25 6,76 4,71 0,96 0,36 0,82
‘Â³ðàæ’ 1,39 1,48 1,33 1,93 2,20 1,77 0,40 0,29 0,27
      Í²Ð

0,05
 (gi) 0,18 0,19 0,16 – – – – – –

      Í²Ð
0,05

 (gi–gj) 0,27 0,29 0,24 – – – – – –

Òàáëèöÿ 5
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ 

Êîìïîíåíò 
ñõðåùóâàíü Ð³ê ‘KWS Aliciana’ ‘KWS Bambina’ ‘Zhana’ ‘Explorer’ ‘Êîìàíäîð’ ‘Òàë³ñìàí’

‘KWS Bambina’
2014 -0,72
2015 -0,21
2016 0,14

‘Zhana’
2014 0,39 0,14
2015 1,08 -1,08
2016 0,39 -0,24

‘Explorer’
2014 0,12 -0,40 0,86
2015 -0,26 0,95 0,91
2016 0,45 -0,47 0,34

‘Êîìàíäîð’
2014 -0,61 -0,28 -0,14 -0,30
2015 -0,58 -1,08 0,74 -0,46
2016 -1,33 -0,58 1,03 -0,12

‘Òàë³ñìàí’
2014 0,79 1,14 -0,61 -1,17 0,79
2015 -0,17 0,83 -0,72 -0,67 0,73
2016 0,82 0,03 -1,49 -0,15 1,16

‘Â³ðàæ’
2014 0,04 0,13 -0,65 0,89 0,54 -0,94
2015 0,15 0,60 -0,92 -0,47 0,64 -0,01
2016 -0,48 1,12 -0,04 -0,06 -0,17 -0,37

Ïðèì³òêà. Í²Ð
0,05

 : 2014 ð. – 0,35; 2015 ð. – 0,38; 2016 ð. – 0,31.

åôåêò³â çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ 
(ÇÊÇ) (òàáë. 3). Ñåðåäí³é êâàäðàò äëÿ ñïåöè-
ô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÑÊÇ) çíà÷íî 
ïîñòóïàâñÿ çàãàëüí³é êîìá³íàö³éí³é çäàò-
íîñò³, àëå áóâ äîñòîâ³ðíèì â óñ³ ðîêè. Äîñòî-
â³ðíå çíà÷åííÿ ðåöèïðîêíîãî åôåêòó çàô³ê-
ñîâàíî ëèøå â 2014 ð.

Îö³íêó äîñë³äæåíèõ ñîðò³â çà åôåêòàìè 
çàãàëüíî¿, êîíñòàíòàìè ñïåöèô³÷íî¿ òà âà-
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ð³àíñàìè çàãàëüíî¿ é ñïåöèô³÷íî¿ êîìá³íà-
ö³éíî¿ çäàòíîñò³ íàâåäåíî â òàáëèöÿõ 4 ³ 5. 
Ñòàá³ëüíî âèñîê³ åôåêòè ÇÊÇ ó âñ³ ðîêè 
äîñë³äæåíü ìàëè ‘KWS Aliciana’ (1,18–
1,62) òà ‘Â³ðàæ’ (1,33–1,48). Íèæ÷³ ïîð³â-
íÿíî ç íàçâàíèìè, àëå äîñòîâ³ðí³ ïîçèòèâ-
í³ åôåêòè ÇÊÇ çàô³êñîâàíî ó ñîðòó ‘KWS 
Bambina’ (0,43–0,99). Ö³ òðè ñîðòè äîö³ëü-
íî âèêîðèñòîâóâàòè ó êîìá³íàö³éí³é ñå-
ëåêö³¿ ÿê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà 
ï³äâèùåííÿ îçåðíåíîñò³ êîëîñà. Äîñòîâ³ð-
íî íèçüê³ â óñ³ ðîêè äîñë³äæåíü åôåêòè 
ÇÊÇ áóëè ó ñîðòó ‘Òàë³ñìàí Ìèðîí³âñüêèé’ 
(-2,60…-2,17).

Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó ä³àëåëü-
íèõ òàáëèöü âêàçóþòü íà äîñòîâ³ðí³ñòü ïàðà-
ìåòðà b, ùî õàðàêòåðèçóº åôåêòè äîì³íóâàí-
íÿ â ëîêóñàõ (òàáë. 6). Êîìïîíåíò b

1
 ³íôîð-

ìóº, ùî ñåðåäí³ çíà÷åííÿ áàòüê³âñüêèõ êîì-
ïîíåíò³â íå äîð³âíþþòü ñåðåäíüîìó çíà÷åí-
íþ ã³áðèä³â çà ¿õ ó÷àñòþ, â³äïîâ³äíî, ñåðåä-
í³é ñòóï³íü äîì³íóâàííÿ (H

1
/D) íå äîð³âíþº 

íóëþ. Ïàðàìåòð b
2
 ñâ³ä÷èòü ïðî àñèìåòð³þ 

ðîçïîä³ëó ãåí³â ó ëîêóñàõ, ÿê³ ïðîÿâëÿþòü 
äîì³íóâàííÿ, – ñï³ââ³äíîøåííÿ H

2
/4H

1
 íå äî-

ð³âíþº 0,25. Òàêèì ÷èíîì, ñåðåäí³é êâàäðàò 
a îö³íþº çàãàëüíó ãåíåòè÷íó âàð³àö³þ. Ó 
2014 ð. äîñòîâ³ðí³ñòü ïàðàìåòð³â ñ ³ d «ô³ê-
ñóº» íàÿâí³ñòü ðåöèïðîêíèõ â³äì³ííîñòåé. Ó 
2015–2016 ðð. ö³ ïàðàìåòðè áóëè íåäîñòîâ³ð-
íèìè.

Âèñîê³ çíà÷åííÿ êîåô³ö³ºíò³â ðåãðåñ³¿ 
(2014 ð. – b = 0,91, 2015 ð. – b = 0,96, 2016 ð. 
– b = 0,95) ñâ³ä÷àòü ïðî â³äñóòí³ñòü åôåêò³â 
íåàëåëüíî¿ âçàºìîä³¿ (åï³ñòàçó). Öå äàëî çìî-
ãó ðîçðàõóâàòè îñíîâí³ ïàðàìåòðè ãåíåòè÷-
íî¿ äèñïåðñ³¿, ÿê³ äîêëàäí³øå õàðàêòåðèçó-
þòü ãåíåòè÷íó äåòåðì³íàö³þ îçíàêè. Â óñ³ 
ðîêè äîñë³äæåíü äîì³íàíòí³ åôåêòè ãåí³â H

1 
³ H

2
 ïåðåâàæàëè íàä àäèòèâíèìè (D), õî÷ 

îñòàíí³é ïîêàçíèê áóâ òàêîæ äîñèòü ³ñòîò-
íèì (òàáë. 7). Ñåðåäí³é ñòóï³íü äîì³íóâàííÿ 
(H

1
/D) ñâ³ä÷èòü ïðî ïåðåâàæàííÿ íàääîì³íó-

âàííÿ ó äîñë³äæåíèõ ãåíîòèïàõ. Òàêà ñàìà 

çàêîíîì³ðí³ñòü áóëà õàðàêòåðíîþ ³ äëÿ ïî-
êàçíèêà ñåðåäíüîãî ñòóïåíÿ äîì³íóâàííÿ â 
ëîêóñàõ (√H

1
/D). Îäíàê ñï³ââ³äíîøåííÿ 

1/2F/√[(D(H
1
 – H

2
)] , ÿêå çíà÷íî â³äð³çíÿºòü-

ñÿ â³ä 1,0, âêàçóº íà íåîäíàêîâó ñåðåäíþ ñòó-
ï³íü äîì³íóâàííÿ â ð³çíèõ ëîêóñàõ. 

ßê çàçíà÷àëîñÿ âèùå, ï³ä ÷àñ àíàë³çó òàá-
ëèö³ 6 ïîêàçíèê H

2
/4H

1 
âêàçóº íà íåð³âíî-

ì³ðíèé ðîçïîä³ë äîì³íàíòíèõ ³ ðåöåñèâíèõ 
àëåë³â ì³æ êîìïîíåíòàìè ñõðåùóâàííÿ. Ïî-
êàçíèê â³äíîñíî¿ ÷àñòîòè ðîçïîä³ëó äîì³-
íàíòíèõ ³ ðåöåñèâíèõ àëåë³â (F<0) ñâ³ä÷èòü, 
ùî ó äîñë³äæåíèõ ñîðò³â ó á³ëüøîñò³ ëîêóñ³â 
ê³ëüê³ñíî ïåðåâàæàëè ðåöåñèâí³ ãåíè, àáî 
åôåêòè ðåöåñèâíèõ ãåí³â. Â³äíîøåííÿ çà-
ãàëüíî¿ ê³ëüêîñò³ äîì³íàíòíèõ ãåí³â äî çà-
ãàëüíî¿ ê³ëüêîñò³ ðåöåñèâíèõ ãåí³â ó âñ³õ 
çàëó÷åíèõ äî ñõðåùóâàíü ñîðò³â äåìîíñòðóº 
ïàðàìåòð (√4DH

1
 + F)/(√4DH

1
 – F).

Âåëè÷èíà ñï³ââ³äíîøåííÿ h2/H
2 

âêàçóº, 
ùî ïðèíàéìí³ 3–4 ãåíè (ãðóïè ãåí³â) âèÿâè-
ëè åôåêòè äîì³íóâàííÿ. Âèñîêèé â³ä’ºìíèé 
êîåô³ö³ºíò êîðåëÿö³¿ (r[(W

r
+V

r
)
i
; x

i
] = -0,83… 

-0,92) ì³æ ñåðåäí³ì çíà÷åííÿì ê³ëüêîñò³ çå-
ðåí ç ãîëîâíîãî êîëîñà é ñóìîþ êîâàð³àíñè 
W

r
 òà âàð³àíñè V

r
 ñâ³ä÷èòü ïðî ñïðÿìîâà-

í³ñòü äîì³íóâàííÿ. Ó öüîìó ðàç³ äîì³íàíòí³ 
ãåíè ä³þòü íà çá³ëüøåííÿ îçíàêè, ðåöåñèâí³ 
– íà çìåíøåííÿ. Öå ï³äòâåðäæóº ³ ïàðàìåòð 
F

1
–P. Êîåô³ö³ºíò óñïàäêîâóâàíîñò³ â øèðî-

êîìó ðîçóì³íí³ (H2) ìàâ âèñîê³ çíà÷åííÿ â 
óñ³ ðîêè äîñë³äæåíü, ùî âêàçóº íà çíà÷íèé 
âíåñîê îçíàêè ãåíåòè÷íèõ â³äì³ííîñòåé ó ôå-
íîòèïîâó ì³íëèâ³ñòü. Äîñèòü âèñîêèé êîå-
ô³ö³ºíò óñïàäêîâóâàíîñò³ ó âóçüêîìó (h2) ðî-
çóì³íí³ ï³äòâåðäæóº, ùî, íåçâàæàþ÷è íà 
ïåðåâàãó äîì³íàíòíèõ åôåêò³â íàä àäèòèâ-
íèìè, âíåñîê îñòàíí³õ áóâ äîñèòü ³ñòîòíèì. 
Âîäíî÷àñ, ç îãëÿäó íà ïåðåâàæàííÿ äîì³-
íàíòíèõ åôåêò³â, íåîáõ³äíî ìàòè äîñòàòíþ 
âèá³ðêó ã³áðèäíîãî ìàòåð³àëó é äîö³ëüíî 
çä³éñíèòè «æîðñòê³øèé» äîá³ð çà ôåíîòè-
ïîì íà çá³ëüøåííÿ îçåðíåíîñò³ ó ïîäàëüøèõ 
ïîêîë³ííÿõ.

Òàáëèöÿ 6
Äèñïåðñ³éíèé àíàë³ç ä³àëåëüíèõ òàáëèöü çà îçíàêîþ «ê³ëüê³ñòü çåðåí ç ãîëîâíîãî êîëîñà» 

Êîìïîíåíòè 
ãåíåòè÷íî¿ âàð³àö³¿ df

2014 ð. 2015 ð. 2016 ð.
ms F ms F ms F

a 6 72,32 753,51* 71,95 633,16* 62,88 869,29*
b 21 9,21 95,97* 9,80 86,23* 8,00 110,60*
b

1
1 126,94 1322,62* 122,95 1081,94* 88,69 1226,03*

b
2

6 2,21 23,08* 3,29 28,94* 3,35 46,23*
b

3
14 3,80 39,59* 4,51 39,66* 4,23 58,48*

c 6 0,36 3,74* 0,16 1,41 0,17 2,31
d 15 1,42 14,80* 0,21 1,82 0,11 1,49
Ït 96 0,10 – 0,11 – 0,07 –

Ïðèì³òêà. df – ñòóïåí³ ñâîáîäè.
* Äîñòîâ³ðíî íà 0,05% ð³âí³ çíà÷óùîñò³.
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

Âèñíîâêè
Ïåðåâàæàííÿ äîì³íàíòíèõ åôåêò³â ãåí³â ó 

ôåíîòèïîâîìó ïðîÿâ³ ê³ëüêîñò³ çåðåí ç ãîëîâ-
íîãî êîëîñà çóìîâëþº íåîáõ³äí³ñòü äîñòàòíüî¿ 
âèá³ðêè ã³áðèäíîãî ìàòåð³àëó ³ âêàçóº íà äî-
ö³ëüí³ñòü ïðîâåäåííÿ «æîðñòê³øîãî» äîáîðó 
çà ôåíîòèïîì ó ïîäàëüøèõ ïîêîë³ííÿõ. Âîä-
íî÷àñ, çíà÷íèé âíåñîê àäèòèâíèõ åôåêò³â òà 
âèñîê³ çíà÷åííÿ êîåô³ö³ºíò³â óñïàäêîâóâà-
íîñò³ äàþòü ï³äñòàâè ïðîãíîçóâàòè åôåêòèâ-
í³ñòü äîáîð³â, ñïðÿìîâàíèõ íà çá³ëüøåííÿ 
îçíàêè ó ñòâîðåíîìó ã³áðèäíîìó ìàòåð³àë³.

ßê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ ï³ä-
âèùåííÿ îçåðíåíîñò³ êîëîñà â êîìá³íàö³éí³é 
ñåëåêö³¿ äîö³ëüíî âèêîðèñòîâóâàòè ñîðòè 
‘Â³ðàæ’, ‘KWS Aliciana’, ‘KWS Bambina’.

Âèêîðèñòàíà ë³òåðàòóðà
1. Òðîôèìîâñêàÿ À. ß. ß÷ìåíü (ýâîëþöèÿ, êëàññèôèêàöèÿ, ñå-

ëåêöèÿ). Ëåíèíãðàä : Êîëîñ, 1972. 296 ñ.
2. Jinks J. L., Hayman B. I. The analysis of diallel crosses. Maize 

Genetics Cooperation Newsletter. 1953. Vol. 27. P. 48–54.
3. Hayman B. I. The theory and analysis of diallel crosses. Genetics. 

1954. Vol. 39, No. 6. P. 789–809.
4. Hayman B. I. Interaction, heterosis, and diallel crosses. II. 

Genetics. 1957. Vol. 42, No. 3. P. 336–355.
5. Hayman B. I. The theory and analysis of diallel crosses. II. 

Genetics. 1958. Vol. 43, No. 1. P. 63–85.
6. Hayman B. I. The theory and analysis of diallel crosses. III. 

Genetics. 1960. Vol. 45, No. 2. P. 155–172.
7. Griffing B. Concept of general and specific combining ability in 

relation to diallel crossing system. Aust. J. Biol. Sci. 1956.               
Vol. 9. P. 463–493.

8. Griffing B. A generalised treatment of the use of diallel crosses in 
quantitative inheritance. Heredity. 1956. Vol. 10, Iss. 1. P. 31–50.

9. Òóðáèí Í. Â. Õîòûë¸âà Ë. Â., Òàðóòèíà Ë. À. Äèàëëåëüíûé àíàëèç 
â ñåëåêöèè ðàñòåíèé. Ìèíñê : Íàóêà è òåõíèêà, 1974. 184 ñ. 

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

11. Âîëüô Â. Ã., Ëèòóí Ï. Ï., Õàâåëîâà À. Â., Êóçüìåíêî Ð. È. Ìå-
òîäè÷åñêèå ðåêîìåíäàöèè ïî ïðèìåíåíèþ ìàòåìàòè÷åñêèõ 

Òàáëèöÿ 7
Ãåíåòè÷í³ êîìïîíåíòè òà êîåô³ö³ºíòè 

óñïàäêîâóâàíîñò³ çà îçíàêîþ «ê³ëüê³ñòü çåðåí 
ç ãîëîâíîãî êîëîñà»

Ãåíåòè÷í³ êîìïîíåíòè 2014 ð. 2015 ð. 2016 ð.
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H

1
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H
2
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H
1
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1,12 1,19 1,10
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h2/H
2

4,59 4,19 3,69
H

2
/4H

1
0,23 0,22 0,22
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r
+V

r
)

I
; x

i
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Öåëü. Âûÿâèòü ñåëåêöèîííî-ãåíåòè÷åñêèå îñîáåí-
íîñòè ñîâðåìåííûõ ñîðòîâ ÿ÷ìåíÿ ÿðîâîãî ïî ïðèçíàêó 
«êîëè÷åñòâî çåðåí ñ ãëàâíîãî êîëîñà» è âûäåëèòü ãåíåòè-
÷åñêèå èñòî÷íèêè ïîâûøåííîé êîìáèíàöèîííîé ñïîñîá-
íîñòè äëÿ âîâëå÷åíèÿ â ãèáðèäèçàöèþ. Ìåòîäû. Èññëå-
äîâàíèÿ ïðîâîäèëè â Ìèðîíîâñêîì èíñòèòóòå ïøåíèöû 
èìåíè Â. Í. Ðåìåñëî ÍÀÀÍ Óêðàèíû. Â ñêðåùèâàíèè ïî 
ïîëíîé äèàëëåëüíîé ñõåìå (7×7) èñïîëüçîâàëè ñîâðå-
ìåííûå ñîðòà îòå÷åñòâåííîé (‘Âèðàæ’, ‘Òàëèñìàí Ìèðî-
íîâñêèé’, ‘Êîìàíäîð’) è çàðóáåæíîé (‘KWS Aliciana’, ‘KWS 
Bambina’, ‘Zhana’, ‘Explorer’) ñåëåêöèè. Îòöîâñêèå êîìïî-
íåíòû è F

1 
èññëåäîâàëè â ïîëåâûõ óñëîâèÿõ 2014–2016 ãã. 

Ðåçóëüòàòû. Äèñïåðñèîííûé àíàëèç êîìáèíàöèîííîé 
ñïîñîáíîñòè âûÿâèë çíà÷èòåëüíîå ïðåèìóùåñòâî ó âà-

ðüèðîâàíèè ýôôåêòîâ îáùåé êîìáèíàöèîííîé ñïîñîá-
íîñòè (ÎÊÑ). Ñðåäíèé êâàäðàò ñïåöèôè÷åñêîé êîìáèíà-
öèîííîé ñïîñîáíîñòè (ÑÊÑ) çíà÷èòåëüíî óñòóïàë ÎÊÑ, íî 
áûë äîñòîâåðíûì âî âñå ãîäû. Äîñòîâåðíîå çíà÷åíèå ðå-
öèïðîêíîãî ýôôåêòà çàôèêñèðîâàíî òîëüêî â 2014 ãîäó. 
Ñòàáèëüíî âûñîêèå ýôôåêòû ÎÊÑ âî âñå ãîäû èññëåäîâà-
íèé îòìå÷åíû ó ñîðòîâ ‘KWS Aliciana’ (1,18–1,62) è ‘Âèðàæ’ 
(1,33–1,48). Ìåíüøèìè ïî ñðàâíåíèþ ñ íàçâàíûìè, íî 
äîñòîâåðíûìè ïîëîæèòåëüíûìè ýôôåêòàìè ÎÊÑ õàðàêòå-
ðèçîâàëñÿ ñîðò ‘KWS Bambina’ (0,43–0,99). Íåàëëåëüíîãî 
âçàèìîäåéñòâèÿ ãåíîâ íå óñòàíîâëåíî, ÷òî ïîçâîëèëî 
ðàññ÷èòàòü îñíîâíûå ïàðàìåòðû ãåíåòè÷åñêîé âàðèàöèè. 
Âî âñå ãîäû èññëåäîâàíèé â ôåíîòèïè÷åñêîì ïðîÿâëåíèè 
êîëè÷åñòâà çåðåí ñ ãëàâíîãî êîëîñà äîìèíàíòíûå ýôôåê-
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Purpose. To reveal breeding and genetic peculiarities 
of modern spring barley varieties for the “number of grains 
per main ear” trait and identify genetic sources of increased 
combining ability for involving in hybridization. Methods. 
Investigations were carried out at the V. M. Remeslo My-
ronivka Institute of Wheat of NAAS of Ukraine. Modern 
varieties of domestic (‘Virazh’, ‘Talisman Myronivskyi’, ‘Ko-
mandor’) and foreign (‘KWS Aliciana’, ‘KWS Bambina’, ‘Zhana’, 
‘Explorer’) breeding were involved in crossing for a full (7×7) 
diallel scheme. Parents and F

1
 were studied in field condi-

tions during 2014–2016. Results. The analysis of variance 
of combining ability has shown a significant advantage 
in varying of general combining ability (GCA) effects. The 
mean square of specific combining ability (SCA) was signifi-
cantly less than the GCA, but reliable throughout the years. 
The reciprocal effect was reliable only in 2014. Stably high 
effects of GCA during all years of investigations were not-
ed in the varieties ‘KWS Aliciana’ (1.18–1.62) and ‘Virazh’ 
(1.33–1.48). The variety ‘KWS Bambina’ was characterized 
by lower but reliable positive effects of GCA (0.43–0.99) as 
compared to mentioned above. Non-allelic gene interaction 
was not found, that allowed to calculate the basic param-
eters of genetic variation. During all years of investigations, 
dominant effects of genes (H

1
 and H

2
) prevailed over the 

additive (D) ones in phenotypic expression of grain num-
ber per main ear. Mean degree of dominance in the experi-
ment (H

1
/D) has shown overdominance. The same pattern 
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òû ãåíîâ (H
1 

³ H
2
) ïðåâàëèðîâàëè íàä àääèòèâíûìè (D). 

Ñðåäíÿÿ ñòåïåíü äîìèíèðîâàíèÿ â îïûòå (H
1
/D) çàñâèäå-

òåëüñòâîâàëà ñâåðõäîìèíèðîâàíèå. Òàêàÿ æå çàêîíîìåð-
íîñòü áûëà õàðàêòåðíà è äëÿ ïîêàçàòåëÿ ñðåäíåé ñòåïåíè 
äîìèíèðîâàíèÿ â ëîêóñàõ . Äîìèíèðîâàíèå áûëî 
äîñòîâåðíî íàïðàâëåííûì. Äîìèíàíòíûå ýôôåêòû ãåíîâ 
óâåëè÷èâàëè îçåðí¸ííîñòü, ðåöåññèâíûå – óìåíüøàëè. 
Âûÿâëåíû êàê ìèíèìóì 3–4 ãåíà (áëîêè ãåíîâ), êîòîðûå 
îáóñëîâëèâàëè ýôôåêòû äîìèíèðîâàíèÿ. Íàðÿäó ñ ýòèì, 
ó èññëåäîâàíûõ ñîðòîâ êîëè÷åñòâåííîå ïðåèìóùåñòâî 
èìåëè ðåöåññèâíûå ãåíû (F<0), èëè ýôôåêòû ãåíîâ. Âû-
ñîêèé êîýôôèöèåíò íàñëåäóåìîñòè â øèðîêîì ñìûñëå           
(H2 = 0,98) ñâèäåòåëüñòâóþò î çíà÷èòåëüíîé îáóñëîâëåí-
íîñòè ôåíîòèïè÷åñêîé èçìåí÷èâîñòè ãåíåòè÷åñêèìè 
ôàêòîðàìè. Êîýôôèöèåíò íàñëåäóåìîñòè â óçêîì ñìûñëå 
(h2 = 0,66–0,68) ïîäòâåðäèë, ÷òî, íåñìîòðÿ íà ïðåâàëèðî-
âàíèå äîìèíàíòíûõ ýôôåêòîâ íàä àääèòèâíûìè, âêëàä 
ïîñëåäíèõ òàêæå áûë äîñòàòî÷íî ñóùåñòâåííûì. Âûâîäû. 

Ïðåâàëèðîâàíèå äîìèíàíòíûõ ýôôåêòîâ ãåíîâ â ôåíîòè-
ïè÷åñêîì ïðîÿâëåíèè êîëè÷åñòâà çåðåí ñ ãëàâíîãî êîëîñà 
îáóñëîâëèâàåò íåîáõîäèìîñòü äîñòàòî÷íîé âûáîðêè ãèá-
ðèäíîãî ìàòåðèàëà è óêàçûâàåò íà ðàöèîíàëüíîñòü ïðî-
âåäåíèÿ áîëåå «æåñòêîãî» îòáîðà ïî ôåíîòèïó â áîëåå 
ïîçäíèõ ïîêîëåíèÿõ. Â òîæå âðåìÿ, çíà÷èòåëüíûé âêëàä 
àääèòèâíûõ ýôôåêòîâ è âûñîêèå çíà÷åíèÿ êîýôôèöè-
åíòîâ íàñëåäóåìîñòè äàþò îñíîâàíèÿ ïðîãíîçèðîâàòü 
ýôôåêòèâíîñòü îòáîðîâ, íàïðàâëåííûõ íà óâåëè÷åíèå 
ïðèçíàêà â ñîçäàííîì ãèáðèäíîì ìàòåðèàëå. Êàê ýôôåê-
òèâíûå ãåíåòè÷åñêèå èñòî÷íèêè äëÿ ïîâûøåíèÿ îçåðí¸í-
íîñòè êîëîñà â êîìáèíàöèîííîé ñåëåêöèè ñëåäóåò èñ-
ïîëüçîâàòü ñîðòà ‘Âèðàæ’, ‘KWS Aliciana’, ‘KWS Bambina’.

Êëþ÷åâûå ñëîâà: ÿ÷ìåíü ÿðîâîé, äèàëëåëüíûå ñêðåùè-
âàíèÿ, ñåëåêöèîííî-ãåíåòè÷åñêèå îñîáåííîñòè, êîëè÷å-
ñòâî çåðåí ñ ãëàâíîãî êîëîñà, ãåíåòè÷åñêèå ïàðàìåòðû, 
êîìáèíàöèîííàÿ ñïîñîáíîñòü, íàñëåäóåìîñòü, ãåíåòè÷åñ-
êèå èñòî÷íèêè.

was also distinctive for the index of mean degree of domi-
nance in the loci . The dominance was reliably di-
rected. Dominant effects of genes increased grain content, 
and recessive ones reduced it. At least 3–4 genes (groups 
of genes) have been revealed which determined the effects 
of dominance. At the same time, recessive genes (F<0) or 
gene effects were prevailed quantitatively in the varieties 
investigated. A high coefficient of heritability in broad 
sense (H2 = 0.98) has shown a significant determination of 
phenotypic variability with genetic factors. The coefficient 
of heritability in narrow sense (h2 = 0.66–0.68) confirmed 
that despite the advantage of dominant effects over the ad-
ditive ones, the contribution of the latter was also signifi-
cant. Conclusions. The prevalence of dominant effects of 
genes in the phenotypic expression of the number of grains 
per main ear causes the need for sufficient sample size of 
hybrid material and points to the expediency of conducting 
a more “rigid” selection for phenotype in later generations. 
At the same time, the considerable contribution of additive 
effects and high values of heritability indices give reason to 
predict the efficiency of selections aimed at increasing the 
trait in created hybrid material. The varieties ‘Virazh’, ‘KWS 
Aliciana’, ‘KWS Bambina’ should be used as effective genetic 
sources to increase grain content in combination breeding. 

Keywords: spring barley, diallel crossings, breeding and ge-
netic characteristics, numbers of grain per main ear, genetic 
parameters, combining ability, heritability, genetic sources.
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