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ÎÑÍÎÂÍ² ÍÀÓÊÎÂ² ÏÎËÎÆÅÍÍß À. Î. ÑÀÏªÃ²ÍÀ 
ÒÀ ¯ÕÍª ÇÍÀ×ÅÍÍß ÄËß ÂÈÊÎÍÀÍÍß ÏÐÎÃÐÀÌ 
ÑÅËÅÊÖ²¯ ÇÅÐÍÎÂÈÕ ÊÓËÜÒÓÐ 
(ÄÎ 130-Ð²××ß Ç ÄÍß ÍÀÐÎÄÆÅÍÍß À. Î. ÑÀÏªÃ²ÍÀ) 

Îñíîâí³ íàóêîâ³ ïîëîæåííÿ À. Î. Ñàïºã³íà ç ãåíåòèêè, ñåëåêö³¿, äî-
ñë³äíî¿ ñïðàâè òà ³íøèõ ãàëóçåé íàóêè áëèçüêî ñòîð³÷÷ÿ ñïðèÿëè 
óñï³øíîìó âèêîíàííþ ïðîãðàì ñòâîðåííÿ ñîðò³â çåðíîâèõ êóëüòóð 
òà ¿õ âïðîâàäæåííÿ ó âèðîáíèöòâî. 

Êëþ÷îâ³ ñëîâà: À. Î.Ñàïºã³í, ³ñòîðè÷íèé àñïåêò, äîñë³äíà ñïðàâà, 
çåðíîâ³ êóëüòóðè, ãåíåòèêà, ñåëåêö³ÿ, ë³í³¿, ñîðòè. 

Ïî÷àòîê äåâ’ÿòíàäöÿòîãî ñòîð³÷÷ÿ îçíàìåíîâàíèé âèäàòíèìè ïîä³-
ÿìè ó á³îëîã³÷í³é òà ñ³ëüñüêîãîñïîäàðñüê³é íàóö³. Íåçâàæàþ÷è íà òå, ùî 
ãåíåòèêà ìàëà ëèøå 10 ðîê³â â³ä ¿¿ îô³ö³éíîãî âèçíàííÿ, âîíà øâèäêî 
ñòàº òåîðåòè÷íîþ îñíîâîþ ñåëåêö³¿ ÿê îêðåìî¿ ãàëóç³ íàóêè ³ òåõíîëî-
ã³÷íîãî ïðîöåñó. Ñàìå çàâäÿêè öüîìó íàðîäíà ñóòî åìï³ðè÷íà ñåëåêö³ÿ 
óñòóïàº ì³ñöå íàóêîâ³é ñåëåêö³¿, ÿêà âîäíî÷àñ ñòàº îñíîâíèì íàïðÿìîì 
ä³ÿëüíîñò³ äåÿêèõ íàóêîâèõ óñòàíîâ — ïåðåâàæíî äîñë³äíèõ ïîë³â. 

À. Î. Ñàïºã³í, õî÷à ³ ïîâ’ÿçàâ ñâîþ ä³ÿëüí³ñòü ç ãåíåòèêîþ ³ ñåëåê-
ö³ºþ äåùî ï³çí³øå — ç â³äðÿäæåííÿì ó 1910–1911 ðîêàõ äî Í³ìå÷÷è-
íè, Øâåö³¿ òà Àâñòð³¿ äëÿ âèâ÷åííÿ äîñÿãíåíü ó öèõ ãàëóçÿõ, óñå æ óñòèã 
ñïðàâèòè ó ñâî¿é êðà¿í³ çíà÷íèé âïëèâ íà íàïðÿìè äîñë³äæåíü ³ ðåçóëü-
òàòèâí³ñòü ñåëåêö³¿ îñíîâíèõ ïîëüîâèõ êóëüòóð, òàê áè ìîâèòè, ³ç ñòàð-
òîâîãî ïåð³îäó. 

Ïîïåðåäí³é äîñâ³ä À. Î. Ñàïºã³íà â áîòàí³ö³, ñèñòåìàòèö³ òà öèòî-
ëîã³¿ òàêîæ â³ä³ãðàâ ïîçèòèâíó ðîëü ó éîãî íàñòóïí³é íàóêîâ³é ³ îðãàí³çà-
òîðñüê³é ä³ÿëüíîñò³ — ÿê íà ïîñàä³ çàñíîâíèêà ³ êåð³âíèêà Óêðà¿íñüêîãî 
ãåíåòè÷íî-ñåëåêö³éíîãî ³íñòèòóòó (íèí³ ÑÃ²–ÍÖÍÑ), òàê ³ â î÷îëþâàíîìó 
íèì ï³çí³øå ²íñòèòóò³ áîòàí³êè ÀÍ Óêðà¿íè. 

Ðîçãëÿíåìî êîíêðåòí³ ïðèêëàäè ç âïëèâó íàóêîâèõ ïîëîæåíü À. Î. Ñà-
ïºã³íà íà ïðàêòè÷íó ñåëåêö³þ. Â³äîìî, ùî ïåðø³ óñï³õè ó íàóêîâ³é ñåëåêö³¿ 
áóëè äîñÿãíóò³ øëÿõîì äîáîð³â ë³í³é ³ç ì³ñöåâèõ ñîðò³â. Àëå Àíäð³é Îïà-
íàñîâè÷ äîáðå ðîçóì³â, ùî öå äæåðåëî óñï³õó ñêîðî ìîæå áóòè âè÷åð-
ïàíå. Ñòîñîâíî öüîãî â³í ïîä³ëÿâ òî÷êó çîðó Ï. Í. Êîíñòàíòèíîâà, ÿêèé, 
çâåðòàþ÷èñü äî ìîëîä³ ó íàóö³, ãîâîðèâ: «Ìè ç ì³ñöåâèõ ñîðò³â «âåðøêè» 
ç³áðàëè, à âàì ïîòð³áíî ñàìèì ñòâîðþâàòè íîâå». 

© Ëèôåíêî Ñ. Ï., 2013
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À. Î. Ñàïºã³í, çâè÷àéíî, áóâ ïðèá³÷íèêîì «çáèðàííÿ âåðøê³â» ç ì³ñ-
öåâèõ ñîðò³â. Àëå âîäíî÷àñ ðîçóì³â, ùî öåé ïðèéîì ó ñåëåêö³¿ ìàº ´ðóí-
òóâàòèñÿ íà ãëèáîê³é íàóêîâ³é îñíîâ³. Â ò³ ÷àñè, âêëþ÷àþ÷è äâàäöÿò³ ðîêè 
ìèíóëîãî ñòîë³òòÿ, ó á³îëîã³÷í³é íàóö³ ïàíóâàëà òåîð³ÿ «÷èñòèõ ë³í³é» ²î-
ãàíñåíà. Ñóòü ¿¿ ïîëÿãàëà â òîìó, ùî â áóäü-ÿê³é

5 ïîïóëÿö³¿ ìîæíà ìåòîäîì äîáîðó âèä³ëÿòè ë³í³¿, ÿê³ êðàù³ çà âñþ 
ïîïóëÿö³þ àáî é âçàãàë³ ïîçáàâëåí³ íåãàòèâíèõ îçíàê, öÿ òåîð³ÿ ´ðóíòó-
âàëàñÿ íà ãåíåòè÷íèõ ï³äõîäàõ òîãî ÷àñó, ³ ñàì³ ãåíè ðîçïîä³ëÿëèñÿ çà 
¿õí³ìè ôóíêö³ÿìè ëèøå íà íåãàòèâí³ ³ ïîçèòèâí³, À. Î. Ñàïºã³í äîòðèìó-
âàâñÿ òåîð³¿ ë³í³éíèõ ñîðò³â ó ñåëåêö³¿, àëå âîäíî÷àñ ðîçóì³â ³ õèáí³ñòü 
ïîëîæåíü òåîð³¿ «÷èñòèõ ë³í³é» ó çâ’ÿçêó ç òèì, ùî îäí³ é ò³ æ ãåíè ìîæóòü 
áóòè ïîçèòèâíèìè çà îäíèìè îçíàêàìè ³ ó òîé æå ÷àñ íåãàòèâíèìè çà 
¿õí³ì ïëåéîòðîïíèì åôåêòîì, à òîìó ðîç³ðâàòè â³äïîâ³äíî ïîçèòèâíèé ³ 
íåãàòèâíèé åôåêòè äàëåêî íå çàâæäè ìîæëèâî. Àëå â ñåëåêö³¿ çâè÷àéíèõ 
ë³í³éíèõ ñîðò³â À. Î. Ñàïºã³í äîñÿã âèäàòíèõ óñï³õ³â. Òàê, ³ç ì³ñöåâèõ ñîð-
ò³â Êðèìîê ³ Áàíàòîê â³í øëÿõîì ³íäèâ³äóàëüíèõ äîáîð³â ñòâîðèâ ë³í³éí³ 
ñîðòè îçèìî¿ ì’ÿêî¿ ïøåíèö³ Ñòåïîâè÷êà, Çåìêà, Êîîïåðàòîðêà. Ñîðòó 
Êîîïåðàòîðêà íàëåæàòü äâà âèäàòí³ ðåêîðäè íà òîé ÷àñ — íàéá³ëüøà ïî-
ñ³âíà ïëîùà ó âèðîáíèöòâ³ (áëèçüêî 5 ìëí ãà íà ð³ê) ³ íàéòðèâàë³øå ïåðå-
áóâàííÿ ó âèðîáíèöòâ³ — ïîíàä 50 ðîê³â. 

Ï³ä êåð³âíèöòâîì À. Î. Ñàïºã³íà ñåëåêö³îíåðîì Ë. Ä. Áàðàíñüêèì 
øëÿõîì ³íäèâ³äóàëüíîãî äîáîðó ³ç ì³ñöåâèõ ñîðò³â áóëè ñòâîðåí³ â ÓÃÑ² 
âèñîêîâðîæàéí³ ñîðòè øåñòèðÿäíîãî ÿðîãî ÿ÷ìåíþ Ãðóøåâñüêèé îäåñü-
êèé òà Ïàëë³äóì 32. 

Áóäó÷è ïðèá³÷íèêîì ñîðò³â ë³í³éíîãî òèïó â ñåëåêö³¿ êóëüòóð — ñàìî-
çàïèëüíèê³â, à îñîáëèâî ó ïåðåõðåñíèê³â, À. Î. Ñàïºã³í íå çàïåðå÷óâàâ 
ìîæëèâ³ñòü ³ñíóâàííÿ áàãàòîë³í³éíèõ ñîðò³â. Àëå çàñòåð³ãàâ ïðè öüîìó, 
ùî áàãàòîë³í³éí³ ñîðòè ìàþòü áóòè íå ïðîñòî âèïàäêîâîþ ïîïóëÿö³ºþ, 
à ñóâîðî çáàëàíñîâàíîþ ñåëåêö³ºþ ç íàñ³ííèöòâîì ë³í³é. Öþ òåîð³þ ó 
ïîäàëüøîìó â ³íñòèòóò³ ðîçâèâàâ ³ ïðàêòè÷íî çä³éñíþâàâ ó ñåëåêö³¿ ³ íà-
ñ³ííèöòâ³ àêàä. Ä. Î. Äîëãóøèí, à íàñòóïíà ³ñòîð³ÿ ñåëåêö³¿ ïøåíèö³ â ³í-
ñòèòóò³ áåçïåðå÷íî ï³äòâåðäèëà ìîæëèâ³ñòü ñòâîðåííÿ ³ ïðàêòè÷íîãî âè-
êîðèñòàííÿ áàãàòîë³í³éíèõ ñîðò³â.Òàê, éîãî ñîðò îçèìî¿ ì’ÿêî¿ ïøåíèö³ 
Îäåñüêà 51 çàéìàëà ðåêîðäí³ ïîñ³âí³ ïëîù³ ó êîëèøíüîìó Ðàäÿíñüêîìó 
Ñîþç³ (òðåòº ì³ñöå), à ñîðò Àëüáàòðîñ îäåñüêèé (àâòîð Ì. À. Ëèòâèíåíêî) 
òàêîæ ïðîòÿãîì ðÿäó ðîê³â áóâ îäíèì ³ç íàéðîçïîâñþäæåíèõ â Óêðà¿í³. 

Çà äàíèìè ÖÑÓ, â Óêðà¿í³ â îñòàííº äåñÿòèð³÷÷ÿ îäíèì ³ç îñíîâíèõ 
ñîðò³â çà ïëîùàìè ïîñ³âó áóâ áàãàòîë³í³éíèé ñîðò Ñåëÿíêà (246 òèñ. ãà 
ó 2006 ð.). Óñòóïàþ÷è ïîñòóïîâî ïëîù³ ³íøèì ñïîð³äíåíèì çà ïîõîäæåí-
íÿì â îñíîâíîìó îäíîë³í³éíèì ñîðòàì, Ñåëÿíêà ùå é ï³ä óðîæàé 2014 
ðîêó âèñ³ÿíà ëèøå â Óêðà¿í³ íà ïëîù³ 62512 ãà. 

Äèñêóñ³¿ ùîäî åôåêòèâí³øîãî âèêîðèñòàííÿ áàãàòîë³í³éíèõ ñîðò³â ó 
ïîð³âíÿíí³ ç îäíîë³í³éíèìè òðèâàþòü ³ òåïåð. Ïðèá³÷íèêè ïåðøèõ ó äîäà-
òîê äî ðàí³ø ³ñíóþ÷èõ äîêàç³â íàâîäÿòü âàãîìèé àðãóìåíò — öå ìîæëè-
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â³ñòü êîíòðîëþâàòè á³îòèïíèé ñêëàä ìóëüòèë³í³éíîãî ñîðòó ó äîáàçîâîìó 
íàñ³ííèöòâ³ ìåòîäîì åëåêòðîôîðåçó á³ëê³â ³ ÄÍÊ-òåõíîëîã³é. 

ª ïðèá³÷íèêè áàãàòîë³í³éíèõ ñîðò³â ïøåíèö³, ÿê³ âèõîäÿòü ç ³íøèõ íà-
óêîâèõ ïîëîæåíü. Íàïðèêëàä, øèðîêî â³äîìèé ñåëåêö³îíåð-ïøåíè÷íèê 
Íîðìàí Áîðëàóã ââàæàº, ùî âèêîðèñòàííÿì áàãàòîë³í³éíèõ ñîðò³â ³ç ñïå-
ö³àëüíî ñòâîðåíèõ ñêëàäîâèõ ë³í³é, ÿê³ ð³çíÿòüñÿ çà ãåíàìè ñò³éêîñò³ äî 
çáóäíèê³â õâîðîá, ìîæíà âèð³øóâàòè ïðîáëåìó âòðàòè ³ìóí³òåòó ñîðòó. 
Ó öüîìó âèïàäêó, íà äóìêó àâòîðà ìåòîäó, æîäíà ç ðàñ çáóäíèêà íå ìîæå 
ñòâîðèòè ìàñîâèõ åï³ô³òîò³é. Ùîïðàâäà, öÿ òåîð³ÿ ïîêè ùî íå çíàéøëà 
âàãîìîãî ï³äòâåðäæåííÿ ó ïðàêòè÷í³é ñåëåêö³¿. 

Ç ³íøîãî áîêó, ñåðåä ôàõ³âö³â äåäàë³ á³ëüøàº àêòèâíèõ ïðèá³÷íèê³â 
îäíîë³í³éíèõ ñîðò³â. Âàãîìèì äîêàçîì ïåðåâàãè öüîãî òèïó ñîðò³â º òå, 
ùî çàâäÿêè ¿õí³é âèñîê³é ìîðôîëîã³÷í³é òà á³îëîã³÷í³é îäíîð³äíîñò³ çíà-
÷íî ïðîñò³øå çàõèùàòè ó ñâî¿é êðà¿í³ ³ íà ì³æíàðîäíîìó ð³âí³ ïðàâî íà 
îðèã³íàëüí³ñòü çà âèìîãàìè «îäíîð³äí³ñòü» ³ «âèð³âíÿí³ñòü». À. Î. Ñàïºã³í 
òàêîæ íàäàâàâ ïåðåâàãó îäíîð³äíèì ñîðòàì. À ùîäî áàãàòîë³í³éíèõ ÷è 
çâè÷àéíî ïîïóëÿòèâíèõ ñîðò³â, òî ¿õ ââàæàþòü ö³ííèì âèõ³äíèì ìàòåð³-
àëîì äëÿ ñåëåêö³¿ øëÿõîì ³íäèâ³äóàëüíèõ äîáîð³â ç íèõ. Ó âñ³é ïîäàëü-
ø³é ³ñòîð³¿ ñåëåêö³¿ â ³íñòèòóò³ öå áàãàòîðàçîâî ï³äòâåðäæåíî ïðàêòè÷-
íèìè ðåçóëüòàòàìè. Òàê, àêàäåì³ê Ô. Ã. Êèðè÷åíêî òà Ì. Ñ. Òåðëåöüêà 
³ç Îäåñüêî¿ 12 âèä³ëèëè ë³í³þ, ÿêà ïîò³ì ñòàëà â³äîìèì ñîðòîì Îäåñüêà 
16. Ï. Õ. Ãàðêàâèé ó äîâîºíí³ ðîêè ³ç ïîïóëÿòèâíîãî ñîðòó ÿðîãî ÿ÷ìåíþ 
Îäåñüêèé 9 âèä³ëèâ ñîðò-ë³í³þ Îäåñüêèé 18. Ó ëàáîðàòîð³¿ ñåëåêö³¿ ³íòåí-
ñèâíèõ ñîðò³â ïøåíèö³ ³ç ñîðòó Ëàí âèä³ëåíî ë³í³éíèé íàï³âêàðëèêîâèé 
ñîðò Îäåñüêà 132. 

Ó â³ää³ë³ ñåëåêö³¿ ïøåíèö³ ï³ä êåð³âíèöòâîì Ì. À. Ëèòâèíåíêà À. Ô. Ãåð-
æîâ ³ç ñîðòó Àëüáàòðîñ îäåñüêèé âèä³ëèâ ë³í³þ ó íàñ³ííºâîìó ðîçñàäíèêó, 
ÿêà çãîäîì ñòàëà îêðåìèì ñîðòîì Óêðà¿íêà îäåñüêà ³ ÷³òêî â³äð³çíÿëàñÿ 
â³ä Àëüáàòðîñà îäåñüêîãî êîðîòêîñòåáëîâ³ñòþ òà åêîëîã³÷íîþ ïëàñòè÷-
í³ñòþ. 

Ó ëàáîðàòîð³¿ ñåëåêö³¿ ³íòåíñèâíèõ ñîðò³â ïøåíèö³ ïðîòÿãîì ðÿäó ïî-
êîë³íü ³ç ñîðòó Ñåëÿíêà ôàõ³âö³ Ì. ². ªðèíÿê òà Ì. Þ. Íàêîíå÷íèé âèä³-
ëèëè ë³í³¿, ùî â³äð³çíÿþòüñÿ â³ä âèõ³äíîãî ñîðòó ³íøèì ñïåêòðîì åëåê-
òðîôîðåçó ãë³àäèí³â. Êð³ì òîãî, îäíà ë³í³ÿ, ùî ñòàëà ñîðòîì Çîðåïàä ³ 
çàíåñåíà ó 2011 ðîö³ äî Äåðæðåºñòðó ñîðò³â ðîñëèí Óêðà¿íè, ó áàãàòî-
ð³÷íèõ äîñë³äàõ ïîêàçàëà ñóòòºâ³ ïåðåâàãè çà óðîæàéí³ñòþ íàä âèõ³äíîþ 
Ñåëÿíêîþ: Ñåëÿíêà = 65,7–90,3 ö/ãà, Çîðåïàä = 70,1–97,0 ö/ãà. Ó öèõ æå 
äîñë³äàõ áóëà ï³äòâåðäæåíà ³íøà çàãàëüíà çàêîíîì³ðí³ñòü — îäíîë³í³é-
íèé ñîðò ìàº çíà÷íî á³ëüøèé ðîçìàõ êîëèâàííÿ çà óðîæàéí³ñòþ çàëåæíî 
â³ä óìîâ âèðîùóâàííÿ. Íàïðèêëàä, íåçâàæàþ÷è íà äîñèòü âèñîêèé ãå-
íåòè÷íèé ïîòåíö³àë ïðîäóêòèâíîñò³, ó 2013 ð. â îäíîìó äîñë³ä³ Çîðåïàä 
ïîñòóïèâñÿ çà óðîæàéí³ñòþ Ñåëÿíö³ íà 1,5 ö/ãà ïðè ð³âíÿõ óðîæàéíîñò³ 
77,8 ö/ãà, à â ³íøèõ åêîëîã³÷íèõ óìîâàõ òîãî æ ðîêó, íàâïàêè, ïåðåâåðøèâ 
¿¿ íà 9,3 ö/ãà ïðè óðîæàéíîñò³ 80,0 ö/ãà. 
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À. Î. Ñàïºã³í äîáðå ðîçóì³â, ùî çáèðàííÿ «âåðøê³â» ç ì³ñöåâèõ 
ñîðò³â-ïîïóëÿö³é ìàº îáìåæåí³ ìîæëèâîñò³ ùîäî ðåçóëüòàòèâíîñò³ ³ 
ìàñøòàá³â çàñòîñóâàííÿ âèõ³äíîãî ìàòåð³àëó äëÿ ñåëåêö³¿. Òîìó óæå ç 
ñàìîãî ïî÷àòêó ñåëåêö³éíî¿ ðîáîòè â³í âäàâàâñÿ äî ð³çíèõ òèï³â ã³áðèäè-
çàö³¿ ç ìåòîþ ñòâîðåííÿ âèõ³äíîãî ìàòåð³àëó ³ ðåêîìåíäóâàâ çàñòîñîâó-
âàòè öå ³íøèì ôàõ³âöÿì. Ó çâ’ÿçêó ç öèì âèíèêàº äóæå ö³êàâå ïèòàííÿ ç 
íàóêîâî¿ á³îãðàô³¿ À. Î. Ñàïºã³íà. Äî 1931 ðîêó â³í êåðóâàâ ñåëåêö³éíèìè 
ïðîãðàìàìè ³ áðàâ áåçïîñåðåäíþ ó÷àñòü ó ñòâîðåíí³ ñîðò³â, çîêðåìà ó 
ñõðåùóâàíí³ ð³çíèõ âèõ³äíèõ ãåíîòèï³â. Àëå â 1931 ðîö³ áóâ àðåøòîâàíèé 
çà áåçãëóçäîþ ï³äîçðîþ ó äèâåðñ³éí³é ä³ÿëüíîñò³ ó ñïðàâ³ âèêîðèñòàííÿ ó 
âèðîáíèöòâ³ ñòâîðåíèõ íèì ñîðò³â. Ï³ñëÿ çâ³ëüíåííÿ â³í â³äìîâëÿâñÿ â³ä 
âëàñíî¿ ó÷àñò³ ó âèêîíàíí³ ñåëåêö³éíèõ ïðîãðàì, çîñåðåäèâøèñü íà ñóòî 
ãåíåòè÷íèõ äîñë³äæåííÿõ, ÿê³ â³í ðîçïî÷àâ íàáàãàòî ðàí³øå. 

Ã³áðèäè, îòðèìàí³ À. Î. Ñàïºã³íèì, áóëè ïåðåäàí³ ñåëåêö³îíåðàì 
Ë. Ï. Ìàêñèì÷óêó òà Ï. ß. Êîðîáö³. Íà çàêëþ÷íîìó åòàï³ ó ñòâîðåíí³ ñîð-
ò³â ³ç öèõ ã³áðèä³â Îäåñüêà 12 (Êîîïåðàòîðêà  Ãîñò³àíóì 237) òà Îäåñüêà 
3 (Çåìêà  Ãîñò³àíóì 237) âçÿëè ó÷àñòü Ô. Ã. Êèðè÷åíêî òà Ä. Î. Äîëãó-
øèí. Çãîäîì ö³ äâà ñîðòè íàáóëè øèðîêîãî âèçíàííÿ ³ âèñîêî¿ îö³íêè, à â 
³ñòîð³¿ ñåëåêö³¿ ¿õíÿ ïîÿâà ââàæàºòüñÿ ïî÷àòêîì íîâîãî åòàïó, îçíà÷åíîãî 
øèðîêèì âèêîðèñòàííÿì ð³çíèõ òèï³â ñõðåùóâàíü ç ìåòîþ ñòâîðåííÿ âè-
õ³äíîãî ìàòåð³àëó. 

Äî ðå÷³, ³ ñüîãîäí³ ôàõ³âö³ ñòàðøîãî ïîêîë³ííÿ ñïðàâåäëèâî ââàæà-
þòü, ùî ñåðåä îô³ö³éíî âèçíàíèõ àâòîð³â Îäåñüêî¿ 3 òà Îäåñüêî¿ 12 ìàº 
áóòè ïð³çâèùå À. Î. Ñàïºã³íà. 

Äî ïðèõîäó Àíäð³ÿ Îïàíàñîâè÷à ó âåëèêó íàóêó ìåòîä ã³áðèäèçàö³¿ 
óæå øèðîêî âèêîðèñòîâóâàâñÿ ó áàãàòüîõ êðà¿íàõ ñâ³òó â ðîáîò³ ç ð³çíèìè 
êóëüòóðàìè. Ïðîòå ñïðàâåäëèâèìè áóëè é ñëîâà ². Â. Ì³÷óð³íà: «Íàñòîÿ-
ùåé íàóêè î ãèáðèäèçàöèè ïîêà åù¸ íå ñóùåñòâóåò». 

À. Î. Ñàïºã³í ó ñòâîðåíîìó íèì ÓÃÑ² (Óêðà¿íñüêèé ãåíåòèêî-ñåëåê-
ö³éíèé ³íñòèòóò) ó ïðîãðàì³ ãåíåòè÷íèõ äîñë³äæåíü çîñåðåäèâ îñíî-
âíó óâàãó íà ã³áðèäàõ â³ä ð³çíèõ òèï³â ñõðåùóâàíü. Ðàçîì ³ç ñâî¿ì ñèíîì 
Ë. À. Ñàïºã³íèì â³í ïðîâ³â äîáðå ïîñòàâëåí³ åêñïåðèìåíòàëüí³ äîñë³-
äæåííÿ ç ì³æâèäîâî¿ ã³áðèäèçàö³¿â³ä ñõðåùóâàííÿ òâåðäî¿ ³ ì’ÿêî¿ ïøå-
íèö³. Âîíè íàâ³òü çàïðîïîíóâàëè äëÿ öüîãî ðîçä³ëó ñïåö³àëüíèé òåðì³í 
«ã³ëîãåíåòèêà». Ó öèõ äîñë³äæåííÿõ, ÿê³ ñóïðîâîäæóâàëèñÿ öèòîãåíåòè÷-
íèìè àíàë³çàìè, âîíè ÷³òêî äîâåëè, ùî â îêðåìèõ âèïàäêàõ åôåêò îêðå-
ìèõ ãåí³â ìîæå áóòè íå ìåíø çíà÷íèì, í³æ íàâ³òü ö³ëî¿ õðîìîñîìè. 

Ö³ äîñë³äæåííÿ ñòàëè òåîðåòè÷íîþ áàçîþ äëÿ íîâîãî íàïðÿìó ñå-
ëåêö³¿, ùî îòðèìàëà íàçâó «³íòðîãðåñèâíà ñåëåêö³ÿ», ÿêó ìîæíà ðîçóì³-
òè ÿê ïåðåäà÷ó îçíàê îäíîãî âèäó äðóãîìó ïðè â³ääàëåí³é ã³áðèäèçàö³¿. 
Ó íàñòóïíîìó â ³íñòèòóò³ âèêîíóºòüñÿ âåëèêà áàãàòîð³÷íà ïðîãðàìà «Ñå-
ëåêö³ÿ îçèìî¿ òâåðäî¿ ïøåíèö³». ¯¿ çàïî÷àòêóâàëè àêàä. Ô. Ã. Êèðè÷åíêî 
òà Ì. Ñ. Òåðëåöüêà. Øëÿõîì ì³æâèäîâèõ ñõðåùóâàíü îçèìî¿ ì’ÿêî¿ ïøå-
íèö³ ç òâåðäîþ ÿðîþ áóëà ñòâîðåíà âïåðøå ó ñâ³ò³ íîâà êóëüòóðà — îçèìà 
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òâåðäà ïøåíèöÿ. Òåïåð óæå ³ñíóº áàãàòî ¿¿ ñîðò³â, âèâåäåíèõ ïåðåâàæíî â 
ÑÃ²–ÍÖÍÑ. Àëå ñàìà ³äåÿ çàñòîñóâàííÿ ì³æâèäîâèõ ñõðåùóâàíü ó ñåëåê-
ö³¿ íå îáìåæåíà îçèìîþ òâåðäîþ ïøåíèöåþ. 

Ó ëàáîðàòîð³¿ ñåëåêö³¿ ³íòåíñèâíèõ ñîðò³â ïøåíèö³ íà îñíîâ³ âèêî-
ðèñòàííÿ ë³í³¿ â³ä ñõðåùóâàííÿ òâåðäî¿ òà ì’ÿêî¿ ïøåíèö³, îòðèìàíî¿ â³ä 
Î. ². Ðèáàëêè, âèâåäåíî íîâèé ñîðò ì’ÿêî¿ îçèìî¿ ïøåíèö³ Óæèíîê, ÿêèé 
çàâäÿêè âèñîêîìó ïîòåíö³àëó óðîæàéíîñò³, â³äì³ííèì ÿêîñòÿì çåðíà òà 
êîìïëåêñó ³íøèõ êîðèñíèõ îçíàê øâèäêî âïðîâàäæóºòüñÿ ó âèðîáíèöòâî 
â Ñòåïó, Ë³ñîñòåïó òà Ïîë³ññ³ Óêðà¿íè. Óæèíîê ìàéæå ùîð³÷íî ïåðåâàæàº 
çà âðîæàºì ïîêàçíèêè êðàùèõ ñîðò³â-ñòàíäàðò³â. Íàïðèêëàä, â 2013 ðîö³ 
ó äîñë³äàõ ³íñòèòóòó óðîæàéí³ñòü éîãî ñêëàëà 83,3 ö/ãà — íà 3,5 ö/ãà á³ëü-
øå êðàùîãî ñîðòó Êóÿëüíèê. 

²äåÿ Ë. Î. Ñàïºã³íà ïðî ìîæëèâ³ñòü âèêîðèñòàííÿ ðåêîìá³íàíòíî¿ 
ì³íëèâîñò³ ïðè â³ääàëåíèõ ñõðåùóâàííÿõ çàâæäè ïðèâåðòàëà óâàãó ñå-
ëåêö³îíåð³â. Òàê, íàïðèêëàä, äèêèé áàãàòîð³÷íèé çëàê êîëîñíÿê (åë³ìóñ) 
ìàº ÷è íå íàéäîâøèé êîëîñ ç âåëèêîþ ê³ëüê³ñòþ êâ³òîê ó íüîìó, òà ùå é 
äóæå ìîðîçîñò³éêèé ³ ñò³éêèé äî õâîðîá. ×èñåëüí³ ñïðîáè çàëó÷èòè öåé 
âèä ó ã³áðèäèçàö³þ ç ìåòîþ ñåëåêö³¿ íå ìàëè óñï³õó. Í³ìåöüêîìó äîñë³ä-
íèêó øëÿõîì çàñòîñóâàííÿ íîâ³òí³õ òåõíîëîã³é âñå æ âäàëîñÿ îòðèìàòè 
ã³áðèä åë³ìóñà ñèá³ðñüêîãî ç ïøåíèöåþ. Ïðîì³æíà éîãî ôîðìà, ÿêà áóëà 
çîâñ³ì íåïðèäàòíà äëÿ ïðÿìîãî âèêîðèñòàííÿ, ôàõ³âöåì â³ää³ëó ãåíåòè-
êè ÑÃ² ². ². Ìîöíèì áóëà çàëó÷åíà ó ïîäàëüø³ íàñè÷óâàëüí³ ñõðåùóâàí-
íÿ. Ó ðåçóëüòàò³ â³í îòðèìàâ ö³ííèé ìàòåð³àë äëÿ ñåëåêö³¿. Ó ëàáîðàòîð³¿ 
ñåëåêö³¿ ³íòåíñèâíèõ ñîðò³â ïøåíèö³ íà îñíîâ³ öüîãî ìàòåð³àëó ñòâîðåíî 
íîâèé ñîðò ì’ÿêî¿ îçèìî¿ ïøåíèö³ Â³ãåí. Éîãî ïåðåäàíî íà äåðæñîðòî-
âèïðîáóâàííÿ. Ó äîñë³äàõ ëàáîðàòîð³¿ â³í ïîêàçàâ âèñîêó âðîæàéí³ñòü — 
82,9 ö/ãà, ùî íà 8,5 ö/ãà á³ëüøå â³ä ïîêàçíèêà ñîðòó-ñòàíäàðòó Â³êòîð³ÿ 
îäåñüêà. Â³í òàêîæ ìàº äîáðó ìîðîçîñò³éê³ñòü òà ñò³éê³ñòü äî õâîðîá. 

Àíàë³ç ñîðòó Â³ãåí ìîëåêóëÿðíî-ãåíåòè÷íèìè ìåòîäàìè ïîêàçàâ, ùî 
äî ñêëàäó éîãî ãåíîòèïó âõîäèòü ÄÍÊ â³ä åë³ìóñó ñèá³ðñüêîãî. Òîáòî çà 
ãåíåòè÷íèìè ³ ñåëåêö³éíèìè îö³íêàìè íîâèé ñîðò ìîæíà â³äíåñòè äî ³í-
òðîãðåñèâíèõ ãåíîòèï³â. 

À. Î. Ñàïºã³í ðàçîì ç Ë. À. Ñàïºã³íèì íà òðè ðîêè âèïåðåäèëè â³äîìèõ 
äîñë³äíèê³â Õàðëàíà ³ Ïîïà ó â³äêðèòò³ òàê çâàíèõ áåêðîñ³â (íàñè÷óâàëüíèõ 
ñõðåùóâàíü). Ñàïºã³íè íå ò³ëüêè çàñòîñîâóâàëè íàñè÷óâàëüí³ ñõðåùóâàí-
íÿ, à é çàïðîïîíóâàëè ¿õ äëÿ ð³øåííÿ êîíêðåòíèõ çàäà÷ — ñòâîðåííÿ àíà-
ëîã³â. Íà òîé ÷àñ ïðîöåñ ñòâîðåííÿ àíàëîã³â âîíè íàçèâàëè «ðåìîíòîì 
ñîðò³â». Òåïåð íàñè÷óâàëüí³ ñõðåùóâàííÿ ³ ñòâîðåííÿ àíàëîã³â ñêëàäàþòü 
îñíîâíó ÷àñòêó ïðîöåñó ñåëåêö³¿ áàãàòüîõ êóëüòóð íà ãåòåðîçèñ. Äî ðå÷³, 
À. Î. Ñàïºã³í áóâ îäíèì ³ç ïåðøèõ â³ò÷èçíÿíèõ â÷åíèõ, ÿê³ çàïðîïîíóâàëè 
äëÿ ñåëåêö³¿ íà ãåòåðîçèñ ñàìîçàïèëüí³ ë³í³¿. 

Íàñè÷óâàëüí³ ñõðåùóâàííÿ òåïåð âèêîðèñòîâóþòüñÿ íå ò³ëüêè äëÿ 
ñòâîðåííÿ àíàëîã³â, àëå é äëÿ âèð³øåííÿ ³íøèõ ñåëåêö³éíèõ ïðîáëåì. 
Íàïðèêëàä, ó ëàáîðàòîð³¿ ñåëåêö³¿ ³íòåíñèâíèõ ñîðò³â ïøåíèö³ øëÿõîì 



Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)  11

íàñè÷óâàëüíèõ ñõðåùóâàíü ÿðîãî ³ îçèìîãî ñîðò³â (Ðåä Ð³âåð 68  Îäåñü-
êà 51)  Îäåñüêà 51 âèâåäåíî äîáðå â³äîìèé íàï³âêàðëèêîâèé ñîðò ì’ÿêî¿ 
îçèìî¿ ïøåíèö³ Îáð³é. Â³í áàãàòî ðîê³â çàéìàâ âåëèê³ ïîñ³âí³ ïëîù³, ñàìå 
çà íüîãî òà é ³íø³ ñåëåêö³éí³ äîñÿãíåííÿ éîãî àâòîðàì ó 1997 ðîö³ ïðè-
ñóäæåíà Äåðæàâíà ïðåì³ÿ Óêðà¿íè ó ãàëóç³ íàóêè ³ òåõí³êè. Çàïðîïîíî-
âàí³ À. Î. Ñàïºã³íèì ³ Ë. À. Ñàïºã³íèì íàñè÷óâàëüí³ ñõðåùóâàííÿ áàãàòî 
ðîê³â âèêîðèñòîâóâàëèñÿ â ³íñòèòóò³ â ñåëåêö³¿ ì’ÿêî¿ îçèìî¿ òà òâåðäî¿ 
îçèìî¿ ïøåíèö³. 

Â³äêðèòòÿ øòó÷íîãî ³íäóêîâàíîãî ìóòàãåíåçó øëÿõîì âèêîðèñòàííÿ 
ðåíòãåí³âñüêèõ ïðîìåí³â (Íàéäñîíîì ³ Ô³ë³ï’ºâèì íà äð³æäæàõ ó 1926 ð. 
³ íà ìóñ³ äðîçîô³ë³ Ìüîëåðîì, 1930 ð.) âèêëèêàëî åéôîð³þ ñåðåä ãåíå-
òèê³â á³ëüøîñò³ êðà¿í ñâ³òó. À. Î. Ñàïºã³í ó çàõâàò³ ãîâîðèâ, ùî òåïåð ìè ó 
äåê³ëüêà ñîò ðàç³â á³ëüøå çìîæåìî ñòâîðþâàòè øòó÷íî ìóòàíò³â, í³æ âîíè 
âèíèêàþòü ó ïðèðîä³. Â³í, íåçâàæàþ÷è íà ñêëàäíå ì³æíàðîäíå ñòàíîâèùå 
³ ô³íàíñîâó ñêðóòó, ïðèäáàâ ó Í³ìå÷÷èí³ ðåíòãåí³âñüêó óñòàíîâêó ³ âïåðøå 
ó ñâ³ò³ ïî÷àâ âèêîðèñòîâóâàòè ¿¿ ç ìåòîþ îòðèìàííÿ ìóòàíò³â äëÿ ñåëåêö³¿ 
ÿ÷ìåíþ. Ó òîé æå ÷àñ, íà ïî÷àòêó 30-õ ðîê³â, ó Õàðêîâ³ Ë. Ì. Äåëîíå ðîç-
ïî÷àâ òàêó æ ðîáîòó ç ïøåíèöåþ. Àëå åíòóç³àçì øâèäêî çíèê: À. Î. Ñàïº-
ã³í äàâ åêñïåðèìåíòàëüíîìó ìóòàãåíåçó ç âèêîðèñòàííÿì ðåíòãåí³âñüêèõ 
ïðîìåí³â îá’ºêòèâíó îö³íêó — á³ëüø³ñòü îòðèìàíèõ ìóòàíò³â íåæèòòº-
çäàòí³ ³ ¿õ íå ìîæíà áåçïîñåðåäíüî çàñòîñîâóâàòè â ñåëåêö³¿. Âîäíî÷àñ 
â³í ââàæàâ, ùî â îêðåìèõ âèïàäêàõ, êîëè ìóòàö³ÿ íåñå ç ñîáîþ íîâ³ îçíà-
êè, ÿêèõ íå ³ñíóº ñåðåä ð³çíîìàí³òòÿ, ñòâîðåíîãî ïðèðîäíîþ åâîëþö³ºþ, 
âîíà ìîæå áóòè ö³êàâîþ äëÿ ãåíåòèêè ³ ñåëåêö³¿. 

Ç ÷àñîì òàêà òî÷êà çîðó çíàéøëà ñâîº ïðàêòè÷íå ï³äòâåðäæåííÿ. 
Ó ñï³âäðóæíîñò³ ². À. Ðàïîïîðò ç Ï. Ï. Ëóê’ÿíåíêî çà äîïîìîãîþ ñóïåð-
ìóòàãåíà í³òðîçîìåòèëñå÷îâèíè îòðèìàëè øòó÷íèé êàðëèêîâèé ìóòàíò 
³ç ñîðòó Áåçîñòà 1 — Êàðëèê 1. 

Íà îñíîâ³ öüîãî ìóòàíòà â ëàáîðàòîð³¿ ñåëåêö³¿ ³íòåíñèâíèõ ñîðò³â 
ïøåíèö³ ÑÃ² ñåëåêö³îíåðè ñòâîðèëè ïåðø³ â³ò÷èçíÿí³ íàï³âêàðëèêîâ³ ñîð-
òè îçèìî¿ ïøåíèö³ — Îäåñüêà íàï³âêàðëèêîâà òà Îäåñüêà 75. Îäåñüêà 
íàï³âêàðëèêîâà ó íàñòóïí³ ðîêè çàéìàëà âåëèê³ ïîñ³âí³ ïëîù³ ó âèðîáíè-
öòâ³. Çãîäîì ó ëàáîðàòîð³¿ ³ â³ää³ëó ñåëåêö³¿ ïøåíèö³ ç âèêîðèñòàííÿì ö³º¿ 
ìóòàö³¿ áóëî âèâåäåíî íèçêó íàï³âêàðëèêîâèõ ñîðò³â: Ëàí, Îäåñüêà 132, 
Ñàëþò, Ïðîãðåñ òà ³íø³. Òåïåð ç ãåíàìè, îòðèìàíèìè øòó÷íèì ìóòàãåíå-
çîì, êîðîòêîñòåáëîâ³ ñîðòè ñåëåêö³¿ ëàáîðàòîð³¿ Ê³ð³ÿ òà Äþê âèðîùóþòü 
ùîð³÷íî íà ïëîù³ ó äåê³ëüêà òèñÿ÷ ãåêòàð³â. Ö³ ñîðòè ïîâí³ñòþ ñò³éê³ äî 
âèëÿãàííÿ ³ ìàþòü ãåíåòè÷íèé ïîòåíö³àë óðîæàéíîñò³ íà ð³âí³ 100 ö/ãà. 

À. Î. Ñàïºã³íó áóëà ïðèòàìàííà äóæå êîðèñíà äëÿ íàóêîâöÿ ðèñà — 
âì³ííÿ îá’ºêòèâíî îö³íþâàòè íàóêîâ³ ïîëîæåííÿ, âèñóíóò³ ³íøèìè â÷åíè-
ìè. Òàê, ñâîãî ÷àñó â³í ï³äòðèìàâ ðîáîòó Ò. Ä. Ëèñåíêà ïðî äîñë³äæåííÿ 
çàêîíîì³ðíîñòåé îíòîãåíåçó ðîñëèí, ÿêå òîä³ ³ìåíóâàëîñÿ ÿê òåîð³ÿ ñòà-
ä³éíîãî ðîçâèòêó. Äåÿê³ ïîëîæåííÿ ö³º¿ òåîð³¿ ³ òåïåð âèêîðèñòîâóþòüñÿ 
â ñåëåêö³¿ îçèìî¿ ïøåíèö³ òà îçèìîãî ÿ÷ìåíþ. Ó òîé æå ÷àñ À. Î. Ñàïº-
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ã³í áóâ íåïðèìèðåííèì îïîíåíòîì Ò. Ä. Ëèñåíêà ñòîñîâíî éîãî îä³îç-
íèõ òâåðäæåíü ïðî àäåêâàòíå óñïàäêîâóâàííÿ îçíàê áåçïîñåðåäíüî ï³ä 
âïëèâîì óìîâ âèðîùóâàííÿ. 

Â³í áóâ ïåðøèì, õòî íàçâàâ Ò. Ä. Ëèñåíêà «íåîëàìàðê³ñòîì», ÷èì ï³ä-
êðåñëèâ, ùî òâåðäæåííÿ éîãî ïñåâäîíàóêîâ³ ³ ñïðîñòîâàí³ ïîïåðåäí³ì 
ðîçâèòêîì ñâ³òîâî¿ á³îëîã³÷íî¿ íàóêè. 

Âèñíîâîê. Íàóêîâ³ ïîëîæåííÿ À. Î. Ñàïºã³íà, ÿê ³ éîãî âåëè÷åçíà çàñëó-
ãà ó âïðîâàäæåíí³ äîñë³äæåíü ñâ³òîâî¿ íàóêè ó â³ò÷èçíÿíó ãåíåòèêó òà ñåëåê-
ö³þ, ïðîòÿãîì ìàéæå ñòîë³òòÿ ñïðèÿëè óñï³øíîìó âèêîíàííþ â ÑÃ²–ÍÖÍÑ 
òà ³íøèõ óñòàíîâàõ ïðîãðàì ñòâîðåííÿ ñîðò³â òà ã³áðèä³â çåðíîâèõ êóëüòóð. 

Íàä³éøëà 23.11. 2013 ð. 
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A. O. Sapegin was the distinguished scientist and founder of scientific 
institutes, he promoted to introduce new methods of genetics to breeding 
and ensuring successful cereals program accomplishing in the Ukraine by his 
original works. 

A. O. Sapegin carried out objective analysis of the theory of pure lines 
after Jogansen, and creative used it in the practice cultivar’s breeding by 
method of individual selection from local populations and heterogenic and 
multiline wheat cultivars. 
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ÊÓËÜÒÓÐ (Ê 130-ËÅÒÈÞ ÑÎ ÄÍß ÐÎÆÄÅÍÈß À. À. ÑÀÏÅÃÈÍÀ) 

Îñíîâíûå íàó÷íûå ïîëîæåíèÿ À. À. Ñàïåãèíà ïî ãåíåòèêå, ñåëåêöèè, 
èññëåäîâàòåëüñêîìó äåëó è äðóãèì îáëàñòÿì íàóêè â òå÷åíèå ñòîëåòèÿ 
ñïîñîáñòâîâàëè óñïåøíîìó âûïîëíåíèþ ïðîãðàìì ñîçäàíèÿ ñîðòîâ 
çåðíîâûõ êóëüòóð è èõ âíåäðåíèå â ïðîèçâîäñòâî. 
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Î. ². ÐÈÁÀËÊÀ, ä-ð á³îë. íàóê, çàâ. â³ä., 
Ñ. Ñ. ÏÎË²ÙÓÊ, ìîë. íàóê. ñï³âð., 
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ÍÎÂ² ÑÎÐÒÈ ÇÅÐÍÎÂÈÕ ÊÓËÜÒÓÐ ÄËß ÑÒÂÎÐÅÍÍß ÏÐÎÄÓÊÒ²Â 
ÇÄÎÐÎÂÎÃÎ (ÔÓÍÊÖ²ÎÍÀËÜÍÎÃÎ) ÕÀÐ×ÓÂÀÍÍß 

Íàâåäåíà õàðàêòåðèñòèêà íîâîãî ïðîäóêòó çäîðîâîãî (ôóíêö³îíàëü-
íîãî) õàð÷óâàííÿ, ñòâîðþâàíîãî íà îñíîâ³ òðüîõ êîìïîíåíò³â: êðóïè 
ãîëîçåðíîãî ÿ÷ìåíþ âàêñ³, âèñ³âîê ÷îðíîçåðíî¿ ïøåíèö³ òà áîðîøíà 
ëüîíó ïîñ³âíîãî. Çã³äíî ç ðåçóëüòàòàìè ÷èñëåííèõ á³îõ³ì³÷íèõ òà êë³-
í³÷íèõ äîñë³äæåíü, çåðíî ÿ÷ìåíþ — äæåðåëî êîìïëåêñó á³îõ³ì³÷íèõ 
ñïîëóê, ùî º ïðåâåíòèâíèìè ôàêòîðàìè ïðîòè òðüîõ ñìåðòîíîñíèõ 
õâîðîá ëþäèíè — ñåðöåâî-ñóäèííèõ, ä³àáåòó òà ðàêó âíóòð³øí³õ îð-
ãàí³â. Íàñ³ííÿ ëüîíó ïîñ³âíîãî òàêîæ ì³ñòèòü ðÿä óí³êàëüíèõ ñïîëóê, 
ùî çíèæóþòü ðèçèê ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, ã³ïåðïëàç³¿ ãðó-
ä³ ó æ³íîê òà ïðîñòàòè ó ÷îëîâ³ê³â, àòåðîñêëåðîçó òà ðÿäó ³íøèõ âàæ-
êèõ õâîðîá. Âèñ³âêè ÷îðíîçåðíî¿ ïøåíèö³ ìàþòü âèñîêèé âì³ñò â³òà-
ì³í³â òà ì³êðîåëåìåíò³â. Íà îñíîâ³ öèõ òðüîõ ñêëàäîâèõ ñòâîðþºòüñÿ 
íîâèé õàð÷îâèé ïðîäóêò, ùî îá’ºäíóº â ñîá³ ïîçèòèâí³ âëàñòèâîñò³ 
çåðíà ÿ÷ìåíþ, ÷îðíîçåðíî¿ ïøåíèö³ òà íàñ³ííÿ ëüîíó. 

Êëþ÷îâ³ ñëîâà: ÿ÷ì³íü ãîëîçåðíèé, ïøåíèöÿ ÷îðíîçåðíà, ëüîí, 
ώ-3 ë³íîëåíîâà êèñëîòà, ë³ãíàíè, ô³òîåñòðîãåíè, êë³òêîâèíà ä³ºòè÷-
íà, àíòèîêñèäàíòè. 

Âñòóï. ßê â óñüîìó öèâ³ë³çîâàíîìó ñâ³ò³, òàê ³ â Óêðà¿í³ ñòàº âñå á³ëüøå 
ïðèõèëüíèê³â ðîçóìíîãî ñïîñîáó æèòòÿ, ÿê³ äîðîæàòü ñâî¿ì çäîðîâ’ÿì, 
â³ääàþòü ïåðåâàãó ïîâíîö³ííèì ïðîäóêòàì õàð÷óâàííÿ. Âåëèêîìó åñêó-
ëàïó äðåâí³õ ÷àñ³â «áàòüêîâ³ ìåäèöèíè» Ã³ïïîêðàòó íàëåæèòü â³äîìèé âè-
ñë³â: ¿æà ìàº áóòè âàøèìè ë³êàìè, à âàøèìè ë³êàìè ìàº áóòè ¿æà. 
Àáè öåé âèñë³â ñòàâ çàêîíîì çäîðîâîãî õàð÷óâàííÿ, ïîòð³áíî çíàòè, ÿêèé 
ñàìå õàð÷ ³ çàâäÿêè ÿêèì éîãî âëàñòèâîñòÿì ìîæå ñëóãóâàòè íàì ë³êàìè. 
Íà ñüîãîäí³ ôàõ³âöÿìè ç õàð÷óâàííÿ ñêëàäåíî áåçë³÷ ä³ºò, àâòîðè ÿêèõ 
îá³öÿþòü ñïîæèâà÷àì ãàðàíòîâàíå çäîðîâ’ÿ ³ äîâãîë³òòÿ, ñïîâ³ëüíåííÿ 
ñòàð³ííÿ, øâèäêå ñõóäíåííÿ, åôåêòèâíå çàïîá³ãàííÿ ÷è ïðîòèñòîÿííÿ 
ð³çíèì õâîðîáàì. Íà â³òðèíàõ àïòåê áà÷èìî áåçë³÷ (äîâîë³ íåäåøåâèõ) 
ïðåïàðàò³â, ÿê³ «÷èñòÿòü ñóäèíè», «ïîêðàùóþòü ðîáîòó ñåðöÿ», «ïîë³ïøó-
þòü ïàì’ÿòü ³ ñàìîïî÷óòòÿ» òîùî. Îäíàê, íåçâàæàþ÷è íà öå, òàê³ òÿæê³ íå-
äóãè, ÿê ñåðöåâî-ñóäèíí³ õâîðîáè, ðàê òà ä³àáåò, íå â³äñòóïàþòü. Ñêîð³-
øå íàâïàêè, âñå ÷àñò³øàþòü, ìîëîäøàþòü, ñòàíîâëÿ÷è ñåðéîçíó çàãðîçó 
«òåõíîëîã³÷íî ðîçâèíóòîìó» ëþäñòâó. 

© Ðèáàëêà Î. ²., Ïîë³ùóê Ñ. Ñ., 2013
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ßïîíö³, ÿê³ º ë³äåðàìè ó ãàëóç³ çäîðîâîãî õàð÷óâàííÿ, â ñåðå-
äèí³ 1980-õ ââåëè â ä³ºòîëîã³þ òåðì³í «ôóíêö³îíàëüíå õàð÷óâàí-
íÿ». Çà öèì âèçíà÷åííÿì ïðîäóêòîì ôóíêö³îíàëüíîãî õàð÷óâàí-
íÿ º áóäü-ÿêà ñâ³æà, âèãîòîâëåíà çà íàëåæíîþ òåõíîëîã³ºþ ¿æà, 
ùî ïîñòà÷àº îðãàí³çìó íå ëèøå êàëîð³¿, à é ñïðàâëÿº ë³êóâàëüíî-
ïðîô³ëàêòè÷íèé âïëèâ íà çäîðîâ’ÿ îðãàí³çìó ëþäèíè, çàïîá³ãàº 
âèíèêíåííþ ïåâíèõ ïàòîëîã³÷íèõ ïðîöåñ³â ÷è õâîðîá. 

Àíàë³ç ñó÷àñíèõ äîñë³äæåíü ó ãàëóç³ õàð÷óâàííÿ ñâ³ä÷èòü ïðî òå, ùî íàøà 
ïîâñÿêäåííà ¿æà ìàº áóòè: à) íàòóðàëüíîþ; á) çàáåçïå÷åíîþ ðîñëèííîþ 
êë³òêîâèíîþ ³, ïåðø çà âñå, ðîç÷èííîþ; â) çáàëàíñîâàíîþ çà âì³ñòîì ïî-
âíîö³ííèõ çà ñêëàäîì ðîñëèííèõ ³ òâàðèííèõ á³ëê³â, æèð³â, â³òàì³í³â òà ì³êðî-
åëåìåíò³â; ã) ì³ñòèòè êîìïëåêñ íàòóðàëüíèõ àíòèîêñèäàíò³â; ä) â³ëüíîþ â³ä 
òîêñè÷íèõ, àëåðãåííèõ òà êàíöåðîãåííèõ àãåíò³â. Ö³ ïîñòóëàòè ñòàíîâëÿòü 
îñíîâó ñó÷àñíèõ ïîíÿòü ïðî ïîâíîö³ííå, ðàö³îíàëüíå, çäîðîâå õàð÷óâàííÿ. 

Ó íàñ â Óêðà¿í³ ñåðåä ìàñè íàñåëåííÿ ÷îìóñü ïîïóëÿðíîþ º äóìêà 
ïðî òå, ùî çäîðîâèì õàð÷åì ìàº áóòè îáîâ’ÿçêîâî ÿêèéñü åêçîòè÷íèé 
çàìîðñüêèé ïðîäóêò. À ñâî¿ ð³äí³, ùî ëåæàòü ïðÿìî ï³ä íîãàìè, òàêî¿ óâà-
ãè íå çàñëóãîâóþòü.Îäíàê öÿ òî÷êà çîðó º õèáíîþ ³ âåëüìè äàëåêîþ â³ä 
³ñòèíè. Îòîæ ìåòà ö³º¿ ñòàòò³ — íàâåñòè âàãîì³ àðãóìåíòè íà êîðèñòü â³-
äîìèõ óñ³ì êóëüòóð, ùî âèðîùóþòüñÿ íà áëàãîäàòíèõ çåìëÿõ Óêðà¿íè. 

Ìîâà ï³äå ïðî ÿ÷ì³íü, ëüîí ³ ïøåíèöþ. Íà îñíîâ³ çåðíà (íàñ³ííÿ) öèõ 
êóëüòóð íàìè ðîçðîáëåíèé íîâèé ïðîäóêò çäîðîâîãî (ôóíêö³îíàëü-
íîãî) õàð÷óâàííÿ, ùî âèãîòîâëÿºòüñÿ ³ç çåðíà ÿ÷ìåíþ, íàñ³ííÿ ëüî-
íó ³ âèñ³âîê ç ÷îðíîçåðíî¿ ïøåíèö³. Ïîÿñíèìî, ´ðóíòóþ÷èñü âèêëþ÷íî 
íà ÷èñëåííèõ àâòîðèòåòíèõ íàóêîâèõ äîñë³äæåííÿõ, ÷îìó íàø íîâèé, àá-
ñîëþòíî íàòóðàëüíèé ïðîäóêò, ÿêèì º íå çîâñ³ì çâè÷àéíà êàøà ç êðóïè 
ãîëîçåðíîãî ÿ÷ìåíþ âàêñ³, áîðîøíà ³ç íàñ³ííÿ ëüîíó òà âèñ³âîê ç 
÷îðíîçåðíî¿ ïøåíèö³, ìàº ÷³òêî âèðàæåí³ îçíàêè ïðîäóêòó çäîðî-
âîãî (ôóíêö³îíàëüíîãî) õàð÷óâàííÿ òà ìîæå áóòè ðåêîìåíäîâàíèé 
íàñåëåííþ Óêðà¿íè äëÿ øèðîêîãî âæèâàííÿ ç ìåòîþ ïðîô³ëàêòèêè 
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü, ä³àáåòó, ðàêó âíóòð³øí³õ îðãàí³â, 
àòåðîñêëåðîçó òà íèçêè ³íøèõ íåäóã³â, ùî ïîñò³éíî ïåðåñë³äóþòü 
íàñ, ïîçáàâëÿþ÷è ðàäîù³â ïîâíîö³ííîãî, àêòèâíîãî æèòòÿ. 

Ïåðø í³æ ïî÷àòè õàðàêòåðèñòèêó ñêëàäîâèõ êîìïîíåíò³â íàøîãî ïðî-
äóêòó, çðîáèìî íåâåëè÷êó ïðåàìáóëó. Äåïàðòàìåíò ñ³ëüñüêîãî ãîñïî-
äàðñòâà ÑØÀ (USDAARS), ´ðóíòóþ÷èñü íà âèñíîâêàõ ôóíäàìåíòàëüíèõ 
äîñë³äæåíü ó ãàëóç³ õàð÷óâàííÿ, ðîçðîáèâ êëàñè÷íó êîíöåïö³þ õàð÷îâî¿ 
ï³ðàì³äè (Food Pyramid), ÿêà ³ëþñòðóº ðåéòèíã ïðîäóêò³â õàð÷óâàííÿ çà 
¿õí³ì ïîçèòèâíèì âïëèâîì íà îðãàí³çì ëþäèíè (ðèñ.1). 

ßê áà÷èìî, íàéö³íí³ø³ äëÿ çäîðîâ’ÿ ïðîäóêòè, ðîçì³ùåí³ â îñíîâ³ õàð-
÷îâî¿ ï³ðàì³äè, âèãîòîâëåí³ ³ç çëàê³â òà ³íøèõ ïîëüîâèõ êóëüòóð. Íàñòóïíó 
ñõîäèíêó ìåíø ö³ííèõ õàð÷³â çàéìàþòü îâî÷³ ³ ôðóêòè. Íà òðåò³é ñõîäèí-
ö³ ïðîäóêòè òâàðèííîãî ïîõîäæåííÿ, çîêðåìà ì’ÿñî, ìîëî÷í³ ïðîäóêòè, 
à òàêîæ ðèáà. ² íà âåðøèí³ ï³ðàì³äè çíàõîäÿòüñÿ íàéìåíø ö³íí³ (ðàäøå 
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øê³äëèâ³) äëÿ çäîðîâ’ÿ ïðîäóêòè — ñîëîäîù³. Îòæå, çã³äíî ç êîíöåïö³ºþ 
FoodPyramid, âñ³ êîìïîíåíòè íàøîãî íîâîãî ïðîäóêòó çäîðîâîãî õàð÷ó-
âàííÿ çíàõîäÿòüñÿ ó ãðóï³ íàéá³ëüø ö³ííèõ äëÿ çäîðîâ’ÿ ëþäèíè. 

Ðèñ. 1. Êëàñè÷íà õàð÷îâà ï³ðàì³äà (Food Pyramid, USDA, USA) 

Ïåðøèé êîìïîíåíò ïðîäóêòó — êðóïà ãîëîçåðíîãî ÿ÷ìåíþ âàê-
ñ³ (ðèñ. 2). 

Ðèñ. 2. Êðóïà ³ç çåðíà ïë³â÷àñòîãî (ë³âîðó÷) òà ãîëîçåðíîãî ÿ÷ìåíþ (ïðàâîðó÷), 
ùî ì³ñòèòü ôðàãìåíòè îáîëîíêè çåðíà ³ çàðîäêà 

ß÷ì³íü áóâ îäí³ºþ ç ïåðøèõ îñâîºíèõ ëþäèíîþ êóëüòóð ³ âèðîùóâàâ-
ñÿ äëÿ õàð÷îâîãî âèêîðèñòàííÿ ïîíàä 10 000 ðîê³â òîìó. ßê ïðîäóêò õàð-
÷óâàííÿ ÿ÷ì³íü áóâ ïîïóëÿðíèé ùå çà ÷àñ³â äðåâíüîãî ªãèïòó, Ãðåö³¿ òà 
Ðèìó. Ðèìñüêèõ ãëàä³àòîð³â, â³äîìèõ çà ¿õíüîþ ñèëîþ, ìóæí³ñòþ ³ âèòðè-
âàë³ñòþ, íàçèâàëè hordearii àáî ãîðäåàð³ÿìè (â³ä âèäîâî¿ íàçâè ÿ÷ìåíþ 
Hordeum) ÷åðåç òå, ùî îñíîâíèì ¿õí³ì õàð÷åì áóâ ÿ÷ì³íü [1]. Ó ö³ëîìó 
ðÿä³ ðåã³îí³â ñâ³òó — â Àôðèö³, Òèáåò³, Êèòà¿, Êîðå¿, ßïîí³¿ ÿ÷ì³íü ÿê õàð-
÷îâèé ïðîäóêò í³êîëè íå âòðà÷àâ ñâîãî âàæëèâîãî çíà÷åííÿ [2]. 

Óâàãà äî ÿ÷ìåíþ ÿê õàð÷îâîãî ïðîäóêòó ó ñâ³ò³ îñîáëèâî ïîñèëèëàñÿ 
â îñòàíí³ 10–15 ðîê³â ó çâ’ÿçêó ç íîâ³òí³ìè êë³í³÷íèìè, ä³ºòîëîã³÷íèìè ³ 
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á³îõ³ì³÷íèìè äîñë³äæåííÿìè ïðîäóêò³â ³ç éîãî çåðíà, ùî áóëè âèêîíàí³ â 
àâòîðèòåòíèõ ëàáîðàòîð³ÿõ ïðîâ³äíèõ êðà¿í ñâ³òó. Ö³ äîñë³äæåííÿ ïîêàçà-
ëè âèíÿòêîâî âèñîêó õàð÷îâó ö³íí³ñòü ÿ÷ì³ííîãî çåðíà ³ ïåðø çà âñå 
éîãî çäàòí³ñòü áóòè ïðîô³ëàêòè÷íèì çàñîáîì ïðîòè òðüîõ íàéòÿæ-
÷èõ íåäóã îñòàííüîãî ñòîë³òòÿ: êîðîíàðíî¿ õâîðîáè ñåðöÿ, ä³àáåòó 
³ íàâ³òü ðàêó êèøê³âíèêà [3–7]. Âèíÿòêîâà õàð÷îâà ö³íí³ñòü çåðíà ÿ÷ìå-
íþ ïîÿñíþºòüñÿ ïðèñóòí³ñòþ â íüîìó óí³êàëüíèõ íåêðîõìàëèñòèõ ïîë³-
ñàõàðèä³â (1,3)(1,4)-β-D-ãëþêàí³â (ñïðîùåíî β-ãëþêàí³â), ö³ëîãî êîìï-
ëåêñó ðå÷îâèí ç øèðîêèì ñïåêòðîì àíòèîêñèäàíòíî¿ àêòèâíîñò³ (òîêîëè, 
ô³òîñòåðîëè, ïðîàíòîö³àí³äèíè, ôëàâîíîëè òà ô³òîôåíîëè), êîìïëåêñó 
â³òàì³í³â ãðóïè Â, í³êîòèíîâî¿ êèñëîòè, ö³ííèõ ì³íåðàë³â. ß÷ì³íü º âèçíà-
íèì ÷åìï³îíîì ñåðåä çëàê³â çà âì³ñòîì òà îïòèìàëüíèì ñï³ââ³äíîøåí-
íÿì ó çåðí³ æèðîðîç÷èííèõ òîêîë³â (òîêîôåðîëè, òîêîòðèåíîëè), ÷àñòè-
íà ç ÿêèõ º ïîïåðåäíèêàìè âàæëèâîãî äëÿ çäîðîâ’ÿ ëþäèíè â³òàì³íó Å 
ç éîãî ïîòóæíîþ àíòèîêñèäàíòíîþ ôóíêö³ºþ [8–12]. Ó öèâ³ë³çîâàíèõ êðà-
¿íàõ ñâ³òó ÿ÷ì³íü ïî÷àëè àêòèâíî âèêîðèñòîâóâàòè äëÿ âèðîáíèöòâà õàð-
÷îâèõ ïðîäóêò³â ÿê ó ÷èñòîìó âèãëÿä³ (êðóïè, ïëàñò³âö³, áîðîøíÿí³ âèðî-
áè), òàê ³ ó ð³çíèõ õë³áîïðîäóêòàõ ³ç ñóì³øåé áîðîøíà ïøåíèö³ òà ÿ÷ìåíþ 
òîùî [13–17]. Õàðàêòåðèçóþ÷è ÿ÷ì³íü ÿê óí³êàëüíèé ïðîäóêò õàð÷óâàííÿ, 
äîñèòü íàãîëîñèòè íà òîìó, ùî ó òðàâí³ 2006 ðîêó âåëüìè ïîâàæíà 
àìåðèêàíñüêà ³íñòèòóö³ÿ, ùî ìàº íàçâó Àäì³í³ñòðàö³ÿ ÑØÀ ç ïèòàíü 
õàð÷³â òà ë³êàðñüêèõ çàñîá³â (U. S. Food and Drug Administration — 
FDA), â³äíåñëà õàð÷îâ³ ïðîäóêòè, ÿê³ ì³ñòÿòü çåðíî ÿ÷ìåíþ, äî òà-
êèõ, ùî çíèæóþòü ðèçèê êîðîíàðíî¿ õâîðîáè ñåðöÿ. 

Îñîáëèâó ïîïóëÿðí³ñòü ó õàð÷îâ³é ãàëóç³ öèâ³ë³çîâàíîãî ñâ³òó íàáó-
âàº ãîëîçåðíèé ÿ÷ì³íü, ÿêèé á³ëüø ïðèäàòí³øèé äëÿ òåõíîëîã³÷íî¿ ïåðå-
ðîáêè, í³æ ïë³â÷àñòèé. Ïðè öüîìó, íà â³äì³íó â³ä îñòàííüîãî, ãîëîçåðíèé 
ÿ÷ì³íü ïðàêòè÷íî íå âòðà÷àº ïðè òåõíîëîã³÷í³é ïåðåðîáö³ âàæëèâ³ äëÿ 
çäîðîâ’ÿ ëþäèíè á³îëîã³÷íî ö³íí³ ðå÷îâèíè, ùî ì³ñòÿòüñÿ â ïîâåðõíåâî-
ìó (àëåéðîíîâîìó) øàðû çåðíûâêè òà ó çàðîäêó (ðèñ. 3). 

Íà òåðåíàõ êîëèøíüîãî ÑÐÑÐ, çîêðåìà ³ â Óêðà¿í³, íà æàëü, ùå ìàëî 
çíàþòü ïðî óí³êàëüíó õàð÷îâó ö³íí³ñòü ÿ÷ì³ííîãî çåðíà, íåçâàæàþ÷è íà 
òå, ùî ö³é òåì³ áóëî ïðèñâÿ÷åíî âæå, áåç ïåðåá³ëüøåííÿ, ñîòí³ ´ðóíòîâ-
íèõ íàóêîâèõ äîñë³äæåíü, ê³ëüêà ìîíîãðàô³é òà ñïåö³àëüíèõ íàóêîâèõ 
îãëÿä³â [18,19]. Íàóêîâ³ æ äîñë³äæåííÿ â Óêðà¿í³ ó öüîìó íàïðÿì³ ïðàêòè÷-
íî â³äñóòí³, à ÿ÷ìåí³â ñïåö³àëüíîãî õàð÷îâîãî âèêîðèñòàííÿ (ïåðø çà âñå 
ãîëîçåðíîãî) â Óêðà¿í³ íåìàº. Ç âðàõóâàííÿì òàêîãî ñòàíó ðå÷åé ó â³ää³ë³ 
ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ ÑÃ² ðîçãîðíóòà íàéá³ëüøà â Óêðà¿í³ ïðîãðàìà 
ñòâîðåííÿ ñîðò³â ãîëîçåðíîãî ÿ÷ìåíþ õàð÷îâîãî âèêîðèñòàííÿ, ïåðø çà 
âñå íà îñíîâ³ çàëó÷åííÿ â ñåëåêö³éí³ ïîøóêè ñïåö³àëüíîãî ãåíà âàêñ³, ùî 
áëîêóº á³îñèíòåç àì³ëîçè (ó ñêëàä³ êðîõìàëþ 20–25 % àì³ëîçè, à ðåøòà — 
àì³ëîïåêòèí). Çåðíî ÿ÷ìåíþ âàêñ³, íà â³äì³íó â³ä çâè÷àéíîãî, ì³ñòèòü äî 
8–11 % β-ãëþêàí³â ïðîòè 3–5 % β-ãëþêàí³â ó çâè÷àéíîãî ÿ÷ìåíþ, ùî ðî-
áèòü éîãî ùå ö³íí³øèì äëÿ çäîðîâ’ÿ õàð÷îâèì ïðîäóêòîì. Ó Ñåëåêö³éíî-
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ãåíåòè÷íîìó ³íñòèòóò³ ç íàøîþ ó÷àñòþ ñòâîðåí³ ïåðø³ â Óêðà¿í³ çðàçêè-
êàíäèäàòè ó ñîðòè ãîëîçåðíîãî ÿ÷ìåíþ âàêñ³, ùî íàéáëèæ÷èìè ðîêàìè 
áóäóòü ïåðåäàí³ ó äåðæñîðòîâèïðîáóâàííÿ. Îòæå, êðóïà ãîëîçåðíîãî 
ÿ÷ìåíþ âàêñ³ º ïåðøîþ ñêëàäîâîþ íàøîãî íîâîãî ïðîäóêòó çäîðî-
âîãî õàð÷óâàííÿ. 

Ðèñ. 3. Çåðíî ÿ÷ìåíþ ïë³â÷àñòîãî (ë³âîðó÷) ³ ãîëîçåðíîãî (ïðàâîðó÷) 

Äðóãèé êîìïîíåíò ïðîäóêòó. Òàêîæ ó Ñåëåêö³éíî-ãåíåòè÷íîìó 
³íñòèòóò³ íàìè ñòâîðåíèé ïåðøèé â Óêðà¿í³ ñîðò ÷îðíîçåðíî¿ ïøåíèö³ 
ç ï³äâèùåíèì óì³ñòîì ó çåðí³ ôðàêö³¿ ëåãêîðîç÷èííèõ á³ëê³â, â³òàì³í³â òà 
ì³êðîåëåìåíò³â êðóï’ÿíîãî íàïðÿìó âèêîðèñòàííÿ ï³ä íàçâîþ ×îðíîáðî-
âà, â Ðåºñòð³ ñîðò³â ðîñëèí Óêðà¿íè. Õàðàêòåðèñòèêà çåðíà öüîãî ñîðòó 
çà âì³ñòîì â³òàì³í³â òà ì³êðîåëåìåíò³â íàâåäåíà íà ðèñóíêó 4. 

Ðèñ. 4. Âì³ñò â³òàì³í³â òà ì³êðîåëåìåíò³â ó çåðí³ çâè÷àéíî¿ òà ÷îðíîçåðíî¿ ïøå-
íèö³ (×îðíîáðîâî¿) 

Êîðèñí³ äëÿ çäîðîâ’ÿ ëþäèíè â³òàì³íè ³ ì³íåðàëè çîñåðåäæå-
í³ ñàìå â îáîëîíö³ òà çàðîäêó (âèñ³âêàõ) çåðíà öüîãî ñîðòó. Ïîä³-
áí³ ñîðòè ÷îðíîçåðíî¿ ïøåíèö³ òàêîæ ñòâîðåí³ â Êèòà¿, Ôðàíö³¿, Áîëãàð³¿ 
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³ øèðîêî çàñòîñóâóþòüñÿ äëÿ âèãîòîâëåííÿ êðóï, ïëàñò³âö³â, ñóõèõ ñí³-
äàíê³â òîùî. Âèñ³âêè ç öèõ ñîðò³â ó Êèòà¿ äîäàþòü íàâ³òü äî øîêîëàäó ç 
ìåòîþ çáàãà÷åííÿ éîãî õàð÷îâî¿ ö³ííîñò³. Ó Ôðàíö³¿ íà îñíîâ³ ÷îðíîçåð-
íî¿ ïøåíèö³ çä³éñíþºòüñÿ ïðîãðàìà VITABLÈ, íàçâà ÿêî¿ ïîõîäèòü â³ä ñë³â 
VITA — æèòòÿ òà BLÈ — ïøåíèöÿ [20]. Îòæå, äðóãèì êîìïîíåíòîì íà-
øîãî ïðîäóêòó çäîðîâîãî õàð÷óâàííÿ º âèñ³âêè ÷îðíîçåðíî¿ ïøå-
íèö³ ñîðòó ×îðíîáðîâà. 

Òðåò³é êîìïîíåíò ïðîäóêòó. Öå — áîðîøíî 100 %-âîãî âè-
õîäó ç íàñ³ííÿ âñ³ì äîáðå â³äîìîãî â Óêðà¿í³ ëüîíó ïîñ³âíîãî 
Linumusitatissimum (ðèñ. 5). Áàòüê³âùèíà ö³º¿ óí³êàëüíî¿ ðîñëèíè ªãè-
ïåò òà Ñåðåäíÿ Àç³ÿ, äå ëüîí âèðîùóâàëè ùå 5000 ðîê³â òîìó. Àðõåîëîã³÷-
í³ æ äàí³ ñâ³ä÷àòü ïðî òå, ùî ëþäñòâî êóëüòèâóâàëî ëüîí ³ â åðó Íåîë³òó — 
10000 ðîê³â äî í. å. [21]. Çà õ³ì³÷íèì ñêëàäîì íàñ³ííÿ ëüîíó º óí³êàëüíèì: 
ñïåöèô³÷í³ ëüíÿí³ ñëèç³ (äî 12 %), ùî ÿâëÿþòü ñîáîþ íåïåðåòðàâëþâàíó 
ä³ºòè÷íó êë³òêîâèíó, îë³ÿ (äî 50 %), äîáðå çáàëàíñîâàí³ çà àì³íîêèñëîò-
íèì ñêëàäîì á³ëêè (äî 24 %), âóãëåâîäè, îðãàí³÷í³ êèñëîòè, ôåðìåíòè, 
â³òàì³í Ñ, êàðîòèí, ãë³êîçèä ë³íàìàðèí òà óí³êàëüí³ ô³òîõ³ì³÷í³ ñïîëóêè 
ë³ãíàíè. Îë³ÿ íàñ³ííÿ ëüîíó º íåïåðåâåðøåíîþ çà âì³ñòîì (äî 60 %) 
îäí³º¿ ç íàéö³íí³øèõ äëÿ çäîðîâ’ÿ ëþäèíè íåçàì³ííèõ æèðíèõ êèñ-
ëîò ω-3 àëüôà-ë³íîëåíîâî¿. Öå ìàéæå âäâîº á³ëüøå, í³æ ó ðèá’ÿ÷îìó 
æèð³. Äëÿ ïðèêëàäó: ó ïîïóëÿðí³é â Óêðà¿í³ ñîíÿøíèêîâ³é îë³¿ (ì³æ ³íøèì, 
îäí³º¿ ç íàéã³ðøèõ çà á³îëîã³÷íîþ ö³íí³ñòþ ñåðåä â³äîìèõ õàð÷îâèõ îë³é) 
âì³ñò ω-3 àëüôà-ë³íîëåíîâî¿ êèñëîòè ñòàíîâèòü ëèøå 0,2 %. 

Ðèñ. 5. Ð³çíîâèäè ëüîíó ïîñ³âíîãî çà õàðàêòåðíèì çàáàðâëåííÿì íàñ³ííÿ: êî-
ðè÷íåâèì (ë³âîðó÷) òà çîëîòèñòî-æîâòèì (ïðàâîðó÷) 

Ëüíÿíà îë³ÿ ì³ñòèòü òàêîæ äî 20 % îëå¿íîâî¿ êèñëîòè. Çàãàëîì, âì³ñò 
ö³ííèõ äëÿ çäîðîâ’ÿ ëþäèíè íåíàñè÷åíèõ æèðíèõ êèñëîò (91 %) ó 
ëüíÿí³é îë³¿ âèùèé, í³æ ó áóäü-ÿê³é ³íø³é ç â³äîìèõ ðîñëèííèõ îë³é.
Ñåðåä ðîñëèí, ùî êóëüòèâóþòüñÿ â Óêðà¿í³, íàñ³ííÿ ëüîíó º äæå-
ðåëîì ¹ 1 çà âì³ñòîì ω-3 àëüôà-ë³íîëåíîâî¿ êèñëîòè òà ë³ãíàí³â. 
Îñòàíí³ º âèíÿòêîâî âàæëèâèìè äëÿ çäîðîâ’ÿ ëþäèíè ô³òîåñòðîãåíàìè 
ç ¿õíüîþ àíòèîêñèäàíòíîþ ôóíêö³ºþ òà ä³ºòè÷íîþ êë³òêîâèíîþ. Á³ëêè 
ëüîíó çà àì³íîêèñëîòàìè äóæå áëèçüê³ äî á³ëê³â ñî¿, ÿêó çà ñêëàäîì á³ëê³â 
ââàæàþòü íàéá³ëüø ö³ííîþ ç-ïîì³æ êóëüòóðíèõ ðîñëèí (òàáë.). 
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Ëèøå â îäí³é ñòîëîâ³é ëîæö³ áîðîøíà íàñ³ííÿ ëüîíó ì³ñòèòüñÿ äî 8 ã 
ω-3 àëüôà-ë³íîëåíîâî¿ êèñëîòè, ÿêà, çà âèñíîâêàìè ÷èñëåííèõ ôóíäà-
ìåíòàëüíèõ êë³í³÷íèõ ³ á³îõ³ì³÷íèõ äîñë³äæåíü, ñïðèÿº çíèæåííþ ó ñè-
ðîâàòö³ êðîâ³ ëþäèíè âì³ñòó çàãàëüíîãî òà «øê³äëèâîãî» õîëåñòåðèíó 
íèçüêî¿ ù³ëüíîñò³, ìàº êë³í³÷íî ï³äòâåðäæåí³ ë³êóâàëüíî-ïðîô³ëàêòè÷í³ 
âëàñòèâîñò³, àíòèçàïàëüíó ä³þ, çíèæóº ðèçèê ñåðöåâî-ñóäèííèõ çàõâî-
ðþâàíü, êîðîíàðíî¿ õâîðîáè ñåðöÿ òà ðîçâèòîê ðàêîâèõ çàõâîðþâàíü. 

Òàáëèöÿ 

Àì³íîêèñëîòíèé ñêëàä á³ëê³â ëüîíó òà ñî¿ (ã/100 ã á³ëêà) 
(äàí³ USDA, 2010, ç³ðî÷êàìè ïîçíà÷åí³ íåçàì³íí³ àì³íîêèñëîòè)

Àì³íîêèñëîòà Áîðîøíî ëüîíó Áîðîøíî ñî¿
Àëàí³í 4,4 4,1
Àðã³í³í 9,2 7,3
Àñïàðàã³íîâà ê-òà 9,3 11,0
Öèñòå¿í 1,1 1,1
Ãëóòàì³íîâà ê-òà 19,6 18,6
Ãë³öèí 5,8 4,0
Ã³ñòèäèí* 2,2 2,5
²çîëåéöèí* 4,0 4,7
Ëåéöèí* 5,8 7,7
Ë³çèí* 4,0 5,8
Ìåò³îí³í* 1,5 1,2
Ôåí³ëàëàí³í* 4,6 5,1
Ïðîë³í 3,5 5,2
Ñåð³í 4,5 4,9
Òðåîí³í* 3,6 3,6
Òðèïòîôàí* 1,8 í.ä.
Òèðîçèí 2,3 3,4
Âàë³í* 4,6 5,2

Íàñ³ííÿ ëüîíó º íåçàì³ííèì äæåðåëîì â³òàì³íó Å ³ îñîáëèâî áàãàòå 
çà âì³ñòîì ãàìà-òîêîôåðîëó (ïîïåðåäíèê â³òàì³íó Å) — 20 ìã íà 100 ã íà-
ñ³ííÿ. Â³òàì³í Å — ïîòóæíèé æèðîðîç÷èííèé àíòèîêñèäàíò, ùî çàõè-
ùàº êë³òèíè ³ êë³òèíí³ ìåìáðàíè â³ä íèù³âíî¿ ä³¿ â³ëüíèõ ðàäèêàë³â, 
à â³äòàê ³ â³ä ïåðåä÷àñíîãî ñòàð³ííÿ òêàíèí òà îðãàí³â, ÿê ³ â³ä ðà-
êîâèõ ïóõëèí. Ëëÿíå íàñ³ííÿ âèð³çíÿºòüñÿ âèñîêèì âì³ñòîì êîìïëåêñó 
â³òàì³í³â ãðóïè Â, òàêèõ ÿê ðèáîôëàâ³í, í³àöèí, ò³àì³í, ïàíòîòåíîâà êèñëî-
òà, â³òàì³í Â6 òà ôîë³ºâà êèñëîòà. Ò³àì³í, ÿê â³äîìî, ïîòóæíèé ïðåâåíòèâ-
íèé ôàêòîð âèíèêíåííÿ õâîðîáè áåð³-áåð³. Ôîë³ºâà êèñëîòà — êðèòè÷íèé 
ôàêòîð âïëèâó íà ôîðìóâàííÿ íåðâîâî¿ ñèñòåìè ïëîäó íà ðàíí³õ ñòàä³ÿõ 
âàã³òíîñò³. Ó ëëÿíîìó íàñ³íí³ îñîáëèâî âèñîêèé âì³ñò òàêèõ ì³íåðà-
ë³â, ÿê ìàðãàíåöü, êàë³é, êàëüö³é, çàë³çî, ìàãí³é, öèíê òà ñåëåí. 

Íàñ³ííÿ ëüîíó ì³ñòèòü îñîáëèâó ãðóïó óí³êàëüíèõ, íàäçâè÷àéíî 
ö³ííèõ äëÿ çäîðîâ’ÿ ëþäèíè ðå÷îâèí êë³í³÷íî äîâåäåíî¿ ïðîòèðà-
êîâî¿ ä³¿ (ï³ä çàãàëüíîþ íàçâîþ ë³ãí³íè). ßê çàçíà÷àëîñÿ âèùå, íàñ³í-
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íÿ ëüîíó º äæåðåëîì ¹ 1 ñåðåä õàð÷îâèõ ïðîäóêò³â çà âì³ñòîì ë³ãíàí³â 
(300 000 ì³êðîãðàì³â íà 100 ã ëüîíó ïðîòè âñüîãî ëèøå 90–130 ì³êðîãðà-
ì³â íà 100 ã çåðíà, íàïðèêëàä, ïøåíèö³). Íàñ³ííÿ ëüîíó ì³ñòèòü ë³ãí³í³â ó 
340 ðàç³â á³ëüøå, í³æ íàñ³ííÿ ñîíÿøíèêó, ó 480 ðàç³â á³ëüøå, í³æ ãîð³øêè 
êåø’þ, ³ ó 3200 ðàç³â á³ëüøå, í³æ íàñ³ííÿ àðàõ³ñó. Ë³ãíàíè çà õ³ì³÷íîþ ñòðóê-
òóðîþ º ïîë³ôåíîëàìè ³ ïîõ³äíèìè â³ä äèìåðèçàö³¿ àì³íîêèñëîòè ôåí³ë-
àëàí³íó. Çà ñâîºþ ôóíêö³ºþ âîíè º ô³òîåñòðîãåíàìè, ùî ñóì³ùàþòü âîä-
íî÷àñ àêòèâí³ñòü àíòèîêñèäàíò³â òà ä³ºòè÷íî¿ êë³òêîâèíè. Ë³ãíàíè íàñ³ííÿ 
ëüîíó ìàþòü ñóòòºâî âèùó àíòèîêñèäàíòíó àêòèâí³ñòü, í³æ áóäü-ÿê³ 
³íø³ àíòèîêñèäàíòè îâî÷³â ÷è ôðóêò³â. ² òîìó íå âèïàäêîâî âîíè º êë³-
í³÷íî âèçíàíèìè ôàêòîðàìè ñïðÿìîâàíî¿ ïðîòèïóõëèííî¿ ä³¿. 

×èñëåííèìè êë³í³÷íèìè äîñë³äæåííÿìè ï³äòâåðäæåíî ïðåâåí-
òèâíó ä³þ ë³ãíàí³â ïðîòè âèíèêíåííÿ çëîÿê³ñíèõ ïóõëèí ãðóä³ ó æ³íîê 
òà ðàêó ïðîñòàòè ó ÷îëîâ³ê³â. Â³äîìà âèðàæåíà ïîçèòèâíà çàëåæí³ñòü ì³æ 
âì³ñòîì ó ïëàçì³ êðîâ³ ó æ³íîê ãîðìîíó åñòðîãåíó òà ðèçèêîì ðîçâèòêó ðàêó 
ãðóäåé. Ë³ãíàíè ìàþòü ñïðÿìîâàíó àíòèåñòðîãåííó ôóíêö³þ, âîíè ³ì³òóþòü 
âëàñòèâîñò³ ãîðìîíó åñòðîãåíó ³ çâ’ÿçóþòüñÿ ç åñòðîãåí-ðåöåïòîðàìè, îä-
íàê íå ïðîÿâëÿþòü ïðè öüîìó, ïîä³áíî åñòðîãåíó, àíòàãîí³ñòè÷íîãî åôåêòó. 
Âîäíî÷àñ âíóòð³øí³é åñòðîãåí, ùî â íîðì³ ïðîäóêóºòüñÿ îðãàí³çìîì, âè-
âîäèòüñÿ ç íüîãî, íå çíàõîäÿ÷è çàñòîñóâàííÿ äëÿ ñâîº¿ ïðèðîäíî¿ ôóíêö³¿. 
Öåé ìåõàí³çì ä³¿ ë³ãíàí³â ïîÿñíþº ¿õí³é âïëèâ ÿê ôàêòîðà çíèæåííÿ ðèçèêó 
ðàêó ÿº÷íèê³â ó æ³íîê òà ïðîñòàòè ó ÷îëîâ³ê³â. Í³ùî, êð³ì ä³ºòè, áàãàòî¿ 
íà ë³ãíàíè, íå â çìîç³ ïîïåðåäèòè ðèçèê êàíöåðîãåíåçó öèõ îðãàí³â. 

Ìåõàí³çì âêëþ÷åííÿ ë³ãíàí³â ëüîíó ÿê ô³òîåñòðîãåí³â â ìåòàáîë³çì 
îðãàí³çìó ëþäèíè ïîÿñíþº ³íøèé ïîçèòèâíèé åôåêò ë³ãíàí³â — íà 
ð³ñò âîëîññÿ ³ ñïîâ³ëüíåííÿ éîãî âèïàä³ííÿ ó îñ³á, ñõèëüíèõ äî îá-
ëèñ³ííÿ. Öå ÿâèùå áóëî â³äêðèòå ³ ï³äòâåðäæåíå â ÷èñëåííèõ êë³í³÷íèõ 
äîñë³äæåííÿõ. Äîì³íóþ÷èì ë³ãí³íîì ó íàñ³íí³ ëüîíó º ñåêî³çîëàð³-
ö³ðåç³íîë äèãëþêîçèä (secoisolariciresinoldiglucoside), ñêîðî÷åíî 
SDG. Â³í ä³º çà àíàëîã³ºþ, àëå ùå åôåêòèâí³øå, ç ïðåïàðàòàìè, ùî 
áëîêóþòü àíäðîãåíí³ ðåöåïòîðè òà àêòèâí³ñòü ôåðìåíòó 5-àëüôà-
ðåäóêòàçè — ôàêòîð³â, ùî ðåãóëþþòü á³îñèíòåç êëþ÷îâîãî ãîðìî-
íó äèã³äðîòåñòîñòåðîíó (DHT), áåçïîñåðåäíüî ïðè÷åòíîãî äî ã³-
ïåðïëàç³¿ ïðîñòàòè òà îáëèñ³ííÿ ó ÷îëîâ³ê³â. Äîáîâà ë³êóâàëüíà äîçà 
SDG, çà âèñíîâêàìè ìåäèê³â, ñòàíîâèòü 300–600 ìã. 

Ñïåöèô³÷í³ ëëÿí³ ñëèç³, ùî óòâîðþþòüñÿ ïðè çàìî÷óâàíí³ íàñ³ííÿ 
ëüîíó ó âîä³, º ö³ííîþ ä³ºòè÷íîþ êë³òêîâèíîþ, äî ñêëàäó ÿêî¿ âõîäÿòü òðè 
ð³çíîâèäè àðàá³íîêñèëàí³â. Ö³ ñëèç³ ïîë³ïøóþòü ïåðèñòàëüòèêó êèøê³â-
íèêà, ñïðàâëÿþòü ïîçèòèâíèé âïëèâ íà ä³ÿëüí³ñòü ì³êðîôëîðè êèøê³â-
íèêà, íîðìàë³çóþòü âñìîêòóâàííÿ íèì ïðîäóêò³â òðàâëåííÿ ¿æ³. Ó öüîìó 
êîíòåêñò³ â³äîì³ ê³ëüêà êë³í³÷íèõ äîñë³ä³â ç âèâ÷åííÿ âïëèâó ä³ºòè÷íî¿ 
êë³òêîâèíè áîðîøíà ëüíÿíîãî íàñ³ííÿ íà ãîìåîñòàç ãëþêîçè ó õâîðèõ íà 
öóêðîâèé ä³àáåò. Ï³ääîñë³äí³ ïàö³ºíòè õàð÷óâàëèñÿ çà ä³ºòîþ, ùî ì³ñòèëà 
äî 12 % áîðîøíà ëüîíó. Ó ïðîáàõ êðîâ³ ÷åðåç 15, 30, 45 ³ 60 õâ ï³ñëÿ ¿æ³ 
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ñïîñòåð³ãàëè çíèæåííÿ âì³ñòó ãëþêîçè äî 30 %. Àâòîðè äîñë³äæåíü ïîÿñ-
íþþòü çíèæåííÿ âì³ñòó ãëþêîçè ó ïëàçì³ êðîâ³ áëîêóâàííÿì êë³òêîâèíîþ 
ëüîíó âñìîêòóâàííÿ ãëþêîçè ó êèøê³âíèêó. 

Ï³äñóìîâóþ÷è ðåçóëüòàòè êë³í³÷íèõ äîñë³äæåíü ëüîíó, ìîæíà ââàæà-
òè, ùî éîãî íàñ³ííÿ ì³ñòèòü êîìïëåêñ á³îõ³ì³÷íèõ ñïîëóê (îë³ÿ, ä³ºòè÷íà 
êë³òêîâèíà, ë³ãíàíè, àíòèîêñèäàíòè), ùî çíèæóþòü ðèçèê òàêèõ ñìåð-
òîíîñíèõ õâîðîá, ÿê êîðîíàðíà õâîðîáà ñåðöÿ, ðàê ãðóä³ ó æ³íîê ³ 
ïðîñòàòè ó ÷îëîâ³ê³â, ðàêó êèøê³âíèêà, ä³àáåòó, àòåðîñêëåðîçó, 
çí³ìàþòü ÷àñòèíó ïàòîëîã³÷íèõ ñèìïòîì³â ìåíîïàóçè ó æ³íîê, ñïî-
â³ëüíþþòü îáëèñ³ííÿ òà ñïðèÿþòü ðîñòó âîëîññÿ, çàïîá³ãàþòü ðÿäó 
³íøèõ, ìåíø çàãðîçëèâèõ äëÿ æèòòÿ, õâîðîá [22–34]. 

Îñòàíí³ìè ðîêàìè ä³ºòîëîãè ñâ³òó îñîáëèâó óâàãó ïðèä³ëÿþòü åêçî-
òè÷í³é äëÿ óêðà¿íöÿ êóëüòóð³ ï³ä íàçâîþ ÷èà (Ñhavliahispanica), ùî ïîõî-
äèòü ç êîíòèíåíòó ³íê³â òà àöòåê³â. Çà ¿¿ óí³êàëüíó á³îëîã³÷íó ö³íí³ñòü ä³-
ºòîëîãè íàçèâàþòü íàñ³ííÿ ðîñëèíè ÷èà ñóïåð¿æåþ (super-food). Îäíàê 
ïîð³âíÿííÿ íàñ³ííÿ íàøîãî ð³äíîãî ëüîíó ç íàñ³ííÿì çàìîðñüêî¿ ÷èà çà 
ñêëàäîì á³îëîã³÷íî ö³ííèõ ³íãðåä³ºíò³â ïîêàçàëî, ùî íàñ³ííÿ ëüîíó çà çà-
ãàëüíîþ îö³íêîþ òà çà îêðåìèìè ïîêàçíèêàìè õàð÷îâî¿ ö³ííîñò³ ïåðåâà-
æàº ï³âäåííî-àìåðèêàíñüêèé ñóïåð-ôóä [35]. Ñàìå öèì, ïåâíî, ïîÿñíþ-
ºòüñÿ, ùî îñòàíí³ìè ðîêàìè ó õàð÷îâ³é ïðîìèñëîâîñò³ ÑØÀ, Í³ìå÷÷èíè, 
Êàíàäè òà ³íøèõ ðîçâèíóòèõ êðà¿í ùîäî ëüîíó òà ëëÿíî¿ îë³¿ ñïîñòåð³ãà-
ºòüñÿ ñïðàâæí³é áóì. Àìåðèêàíöÿì ³ í³ìöÿì ðåêîìåíäóþòü îáîâ’ÿçêîâî 
äîäàâàòè ëëÿíó îë³þ â ñàëàòè, à áîðîøíî ç íüîãî — ó õë³á òà õë³áîïðî-
äóêòè, íàñ³ííÿ ëüîíó º îáîâ’ÿçêîâèì ó ðàö³îíàõ øêîëÿð³â. Ðåêîìåíäàö³¿ 
íàãîëîøóþòü íà òîìó, ùî íàñ³ííÿ ëüîíó ñë³ä âæèâàòè îáîâ’ÿçêîâî 
ó âèãëÿä³ áîðîøíà, çìåëåíîãî, íàïðèêëàä, íà çâè÷àéí³é äîìàøí³é 
êàâîìîëö³, îñê³ëüêè âæèâàííÿ ö³ëîãî íàñ³ííÿ íå ãàðàíòóº éîãî ïî-
âíîãî çàñâîºííÿ. Íàñ³ííÿ ëüîíó ïåðåä ïîìåëîì ðåêîìåíäóþòü çáåð³-
ãàòè ó õîëîäèëüíèêó, àáè ñïîâ³ëüíèòè ïðîöåñè îêèñëåííÿ òà ðóéíóâàí-
íÿ á³îëîã³÷íî ö³ííèõ ³íãðåä³ºíò³â. Îñîáëèâî öå ñòîñóºòüñÿ ðîçìåëåíîãî 
íàñ³ííÿ ëüîíó, ÿêå ñë³ä âæèâàòè îäðàçó ï³ñëÿ âèãîòîâëåííÿ, àáî çáåð³-
ãàòè éîãî äî âæèâàííÿ îáîâ’ÿçêîâî ó ìîðîçèëüí³é êàìåð³. Êîðèñí³ äëÿ 
çäîðîâ’ÿ ñêëàäîâ³ íàñ³ííÿ ëüîíó âèòðèìóþòü (áåç âòðàòè ö³ííèõ âëàñòè-
âîñòåé) òåìïåðàòóðè êèï³ííÿ â ìåæàõ áëèçüêî 100°Ñ äî ãîòîâíîñò³ ïðî-
äóêòó. Äåïàðòàìåíò ñ³ëüñüêîãî ãîñïîäàðñòâà ÑØÀ (USDA) ðåêîìåí-
äóº äîäàâàòè áîðîøíî ëüîíó â áóäü-ÿêó ¿æó, äå öå ò³ëüêè ìîæëèâî, 
ó çàãàëüí³é ê³ëüêîñò³ äî 12 % (1–2 ñòîëîâ³ ëîæêè äî ñòðàâè). Íàñ³ííÿ 
ëüîíó íå ðåêîìåíäóºòüñÿ âæèâàòè ó âåëèêèõ ê³ëüêîñòÿõ ó ñèðîìó âèãëÿä³ 
÷åðåç íåáåçïåêó ö³àíîãåí-ãë³êîçèäíî¿ ³íòîêñèêàö³¿ ó çâ’ÿçêó ç íàÿâí³ñòþ ó 
íüîìó íåçíà÷íî¿ ê³ëüêîñò³ ãë³êîçèäó ë³íàìàðèíó. Îòàêèé â³í, íàø ð³äíèé, 
çäàâàëîñÿ á, óñ³ì äîáðå â³äîìèé, ³ â òîé æå ÷àñ çîâñ³ì ìàëî â³äîìèé çà 
ñâî¿ìè óí³êàëüíèìè ö³ëþùèìè âëàñòèâîñòÿìè çâè÷àéíèé ëüîí. Âðàõî-
âóþ÷è óí³êàëüíó á³îëîã³÷íó ö³íí³ñòü ëüîíó, ìè ³ îáðàëè éîãî ñàìå òðåò³ì 
êîìïîíåíòîì íàøîãî íîâîãî ïðîäóêòó. 
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Ìè íå ïîäàºìî òóò ïðîïîðö³¿ òðüîõ ïåðåë³÷åíèõ âèùå ñêëàäîâèõ (êðó-
ïà ÿ÷ìåíþ âàêñ³, âèñ³âêè ÷îðíîçåðíî¿ ïøåíèö³ òà áîðîøíî ëüîíó) ó íà-
øîìó íîâîìó ïðîäóêò³ ôóíêö³îíàëüíîãî õàð÷óâàííÿ, ÿêèé ïîêè ùî íå ìàº 
íàçâè, îäíàê º ïàòåíòîñïðîìîæíèì. Î÷åâèäíî, ùî âñ³ ñêëàäîâ³ öüîãî 
ïðîäóêòó íå ìîæóòü áóòè ïîºäíàí³ â îäíîìó ïàêóíêó ó âèãëÿä³ ìåõàí³÷íî¿ 
ñóì³ø³. Îñîáëèâî öå ñòîñóºòüñÿ áîðîøíà ëüîíó, ÿêå, ³ìîâ³ðíî, ìàº áóòè 
îêðåìî ó âàêóóìí³é óïàêîâö³ ç îáìåæåíèì òåðì³íîì çáåð³ãàííÿ äî âæè-
âàííÿ. 

Íîâèé ïðîäóêò âèïðîáóâàíèé ïåðøèì àâòîðîì íà ñîá³ òà ÷ëå-
íàõ ñâîº¿ ðîäèíè (ùîäåíí³ ñí³äàíêè) ïðîòÿãîì ðîêó ïðè â³äì³ííîìó 
ñàìîïî÷óòò³ òà áåç áóäü-ÿêèõ ïðîòèïîêàçàíü ÷è íåãàòèâíèõ íàñë³ä-
ê³â. Íàâ³òü ïðè ùîäåííîìó âæèâàíí³ â³í íå íàáðèäàº ³ íå ïðè¿äàºòüñÿ. 
Ó ðàç³ íåîáõ³äíîñò³ äî íüîãî ìîæíà äîäàâàòè áóäü-ÿêó õàð÷îâó ïðèïðà-
âó ÷è é, ñêàæ³ìî, áäæîëèíèé ìåä, ôðóêòè òîùî. Ñïîä³âàºìîñÿ, ùî íàø 
íîâèé íàòóðàëüíèé ïðîäóêò çíàéäå ñõâàëåííÿ ó ÷èñëåííèõ óêðà¿íñüêèõ 
ñïîæèâà÷³â, ÿê³ ö³íÿòü ñâîº çäîðîâ’ÿ òà ñïîâ³äóþòü çäîðîâèé ñïîñ³á æèò-
òÿ, à ñåðåä ïðåäñòàâíèê³â óêðà¿íñüêîãî á³çíåñó — áàæàþ÷èõ âèãîòîâëÿòè 
ö³ííèé õàð÷ äëÿ íàñåëåííÿ Óêðà¿íè. 
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UDC 633.11:633.16:633.19 

Rybalka O. I., Polyshchuk S. S. Collected scientific articles of PBGI-
NCSCI (in Ukrainian). 2013. Issue 22 (62). 

NEW CEREAL VARIETIES FOR HEALTHY (FUNCTIONAL) 
FOOD PRODUCT 

A new healthy (functional) food product combined with waxy hulless (na-
ked) barley groats, black wheat bran and flax seed flour has been proposed 
for healthy human diet. The first component of the product is the hulless barley 
groats presented as ground whole barley grain including all nutritionally valuable 
parts of the grain such as germ, aleuronic layer, endosperm rich in oil soluble 
tocols, β-glucans, and water soluble vitamin B group, minerals. We particularly 
focus on the waxy hulless barley instead of traditional non waxy one. The waxy 
barley in comparison with traditional barley presented with recessive allele of 
gene Wx responsible for biosynthesis of a specific enzyme called as a gran-
ule bound starch synthase (GBSS). The GBSS is a key enzyme of the amylose 
biosynthesis pathway. As a result the amylose synthesis of wx/wx genotype in 
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comparison with Wx/Wx genotype is completely blocked. The waxy barley grain 
in contrast with traditional non waxy barley contains up to 10–11 % of β-glucan 
to be compared with traditional barley within the range of 3–5 %. 

The barley β-glucans non-starch polysaccharides are known to be as pre-
ventive factors against cardiovascular disease lowering the concentration of 
low density cholesterol (LDL) in the human blood plasma. The β-glucans are 
also capable to decrease the blood glucose level after meal in the patient suf-
fered with diabetes disease. 

The barley oil soluble tocols (tocopherols and tocotrienols), proantho-
cianidins and polyphenols play an important role as antioxidants preventing 
the human cells from destructive damage of the aggressive free radicals. The 
barley grain is a champion among cereal crops in tocols content as well as a 
favorable ratio of tocopherols to tocotrienols. 

The second component of the new healthy product is the bran of the 
black grain wheat enriched with essential vitamins and micronutrients. The 
black grain wheat derived from interspecific crosses with Agropyron wild spe-
cies. The valuable nutrients of the black grained wheat are concentrated in 
the bran. 

The third component of the new healthy product is the flaxseed flour. Tak-
ing into account the recent data of the fundamental biochemical and clinical 
research the flaxseed called as healthy super food due to its properties to 
prevent the risk of breast cancer in woman and prostate cancer in man. The 
flaxseed is also found as a preventive factor against cardiovascular disease, 
atherosclerosis. 

The new fully natural product combines health benefits of waxy hulless 
barley, black grain wheat bran and flaxseed flour may be recommended for 
healthy human diet. 

Tables — 1. Figures — 5. Bibliography — 35. 

ÓÄÊ 633.11:633.16:633.19 

Ðûáàëêà À. È., Ïîëèùóê Ñ. Ñ. Ñáîðíèê íàó÷íûõ òðóäîâ ÑÃ²–ÍÖÍÑ. 
2013. Âûï. 22 (62). 

ÍÎÂÛÅ ÑÎÐÒÀ ÇÅÐÍÎÂÛÕ ÊÓËÜÒÓÐ ÄËß ÑÎÇÄÀÍÈß ÏÐÎÄÓÊÒÎÂ 
ÇÄÎÐÎÂÎÃÎ (ÔÓÍÊÖÈÎÍÀËÜÍÎÃÎ) ÏÈÒÀÍÈß 

Äàíà õàðàêòåðèñòèêà íîâîãî ïðåäëàãàåìîãî ïðîäóêòà çäîðîâîãî 
(ôóíêöèîíàëüíîãî) ïèòàíèÿ, ñîçäàâàåìîãî íà îñíîâå òðåõ êîìïîíåíòîâ: 
êðóïû ãîëîçåðíîãî ÿ÷ìåíÿ âàêñè, îòðóáåé ÷åðíîçåðíîé ïøåíèöû è ìóêè 
ëüíà ïîñåâíîãî. Â ñîîòâåòñòâèè ñ ðåçóëüòàòàìè ìíîãî÷èñëåííûõ áèî-
õèìè÷åñêèõ è êëèíè÷åñêèõ èññëåäîâàíèé çåðíî ÿ÷ìåíÿ ÿâëÿåòñÿ èñòî÷-
íèêîì êîìïëåêñà áèîõèìè÷åñêèõ ñîåäèíåíèé, ïðåäîòâðàùàþùèõ ðèñê 
òðåõ ñìåðòîíîñíûõ çàáîëåâàíèé ÷åëîâåêà: ñåðäå÷íî-ñîñóäèñòûõ, äèà-
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áåòà è ðàêà âíóòðåííèõ îðãàíîâ. Ñåìåíà ëüíà ïîñåâíîãî òàêæå ñîäåðæàò 
ðÿä óíèêàëüíûõ ñîåäèíåíèé, ïðåïÿòñòâóþùèõ ãèïåðïëàçèè ãðóäè ó æåí-
ùèí è ïðîñòàòû ó ìóæ÷èí, àòåðîñêëåðîçà è ðÿäà äðóãèõ òÿæåëûõ áîëåç-
íåé. Îòðóáè ÷åðíîçåðíîé ïøåíèöû îòëè÷àþòñÿ âûñîêèì ñîäåðæàíèåì 
âèòàìèíîâ è ìèêðîýëåìåíòîâ. Íà îñíîâå ýòèõ òðåõ ñîñòàâëÿþùèõ ïðåä-
ëàãàåòñÿ íîâûé ïèùåâîé ïðîäóêò, îáúåäèíÿþùèé ïîëåçíûå ñâîéñòâà 
çåðíà ÿ÷ìåíÿ, ëüíà ïîñåâíîãî è ÷åðíîçåðíîé ïøåíèöû. 

Òàáëèöà — 1. Ðèñóíêè — 5. Áèáëèîãðàôèÿ — 35. 



Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)  27

ÓÄÊ 633.11.1:527.2:631.527:631.523 

Ì. À. ËÈÒÂÈÍÅÍÊÎ, àêàä. ÍÀÀÍ, ä-ð ñ.-ã. íàóê, çàâ. â³ä., 
Ì. Ì. ÒÎÏÀË, íàóê. ñï³âð., 
ÑÃ²–ÍÖÍÑ, Îäåñà 
e-mail: dr_litvin@ukr.net 

ÂÏËÈÂ ÒÐÀÍÑËÎÊÀÖ²¯ 1AL/1RS ÍÀ ÅËÅÌÅÍÒÈ ÏÐÎÄÓÊÒÈÂÍÎÑÒ² 
Ó ÏÎÏÓËßÖ²ßÕ F

2
 ÒÀ Ë²Í²ßÕ F

4 
ÏØÅÍÈÖ² Ì’ßÊÎ¯ ÎÇÈÌÎ¯ 

Ïîêàçàíà åôåêòèâí³ñòü äîáîðó ãåíîòèï³â ç ïøåíè÷íî-æèòíüîþ 
òðàíñëîêàö³ºþ1AL/1RS íà ðàíí³õ åòàïàõ ñåëåêö³¿ ³ç çàñòîñóâàííÿì 
ìîëåêóëÿðíèõ ìàðêåð³â. Íàâåäåí³ ðåçóëüòàòè àíàë³çó ïîïóëÿö³é F

2
 

òà ë³í³é F
4
 çà âïëèâó òðàíñëîêàö³¿ 1AL/1RS íà åëåìåíòè ïðîäóêòèâ-

íîñò³ òà óðîæàéí³ñòü. Âèçíà÷åí³ åôåêòè äîñë³äæóâàíî¿ òðàíñëîêàö³¿ 
ó ðîñëèí F

2
 çà ñòóïåíåì ôåíîòèïîâîãî äîì³íóâàííÿ, òðàíñãðåñèâ-

íî¿ ì³íëèâîñò³ òà âåëè÷èíîþ ì³íëèâîñò³ îçíàê, ÿê³ âèçíà÷àþòü óðî-
æàéí³ñòü. Âèÿâëåíî ïîçèòèâíèé âïëèâ ïøåíè÷íî-æèòíüî¿ òðàíñëî-
êàö³¿ íà óðîæàéí³ñòü ó ðîñëèí F

4
. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà îçèìà, ÄÍÊ-ìàðêåð, ïîïóëÿö³ÿ, 
1AL/1RS òðàíñëîêàö³ÿ,òðàíñãðåñèâíà ì³íëèâ³ñòü, åëåìåíòè ïðî-
äóêòèâíîñò³, óñïàäêîâóâàííÿ, óðîæàéí³ñòü. 

Âñòóï. Ïøåíè÷íî-æèòíÿ òðàíñëîêàö³ÿ 1AL/1RS øèðîêî âèêîðèñòî-
âóºòüñÿ ó ñåëåêö³éíèõ ïðîãðàìàõ áàãàòüîõ êðà¿í. Â îñíîâíîìó öå çóìîâ-
ëåíî íåîáõ³äí³ñòþ îòðèìàííÿ ñò³éêèõ ãåíîòèï³â äî á³îòè÷íèõ òà àá³îòè÷-
íèõ ôàêòîð³â [1, 2]. ßê â³äîìî, ïøåíè÷íî-æèòíÿ òðàíñëîêàö³ÿ 1AL/1RS 
ïîõîäèòü â³ä àìåðèêàíñüêîãî ÿðîãî ñîðòó ïøåíèö³ Amigo. Äîñë³äàìè áà-
ãàòüîõ ó÷åíèõ äîâåäåíî, ùî åêñïðåñ³ÿ ãåí³â òðàíñëîêàö³¿ 1RS çàëåæèòü 
â³ä óìîâ çîâí³øíüîãî ñåðåäîâèùà ³ ïî-ð³çíîìó âïëèâàº íà àäàïòèâí³ 
âëàñòèâîñò³ òà óðîæàéí³ñòü [3, 4]. Íà äàíèé ÷àñ â óìîâàõ ñòåïîâî¿ çîíè 
Óêðà¿íè åôåêòè ïøåíè÷íî-æèòíüî¿ òðàíñëîêàö³¿ 1AL/1RS íà ãîñïîäàð-
ñüêî ³ á³îëîã³÷íî ö³íí³ îçíàêè é âëàñòèâîñò³ ïøåíèö³ íå âèâ÷åí³. 

Äëÿ ³äåíòèô³êàö³¿ æèòí³õ òðàíñëîêàö³é ³ñíóº ê³ëüêà ìåòîä³â — á³îõ³-
ì³÷íèé (åëåêòðîôîðåç çàïàñíèõ á³ëê³â), öèòîëîã³÷íèé (äèôåðåíö³éîâàíå 
çàáàðâëåííÿ õðîìîñîì, Ñ-áàíäèí, N-áàíäèí ìåòîäèêè) ³ çà äîïîìîãîþ 
ÄÍÊ-ìàðêåð³â. Íàéá³ëüø ïðîñòèì ìåòîäîì âèÿâëåííÿ â ãåíîòèïàõ îçèìî¿ 
ì’ÿêî¿ ïøåíèö³ òðàíñëîêàö³¿ çà 1RS õðîìîñîìîþ æèòà º åëåêòðîôîðåòè÷-
íèé àíàë³ç çàïàñíèõ á³ëê³â [5, 6]. Àëå çàñòîñóâàííÿ òàêîãî ìåòîäó ìîæëèâå 
íà ñòàä³¿ äîçð³ëîãî çåðíà, ùî óñêëàäíþº äîá³ð áàæàíèõ ãåíîòèï³â. ²äåíòè-
ô³êàö³ÿ â ñåëåêö³éíîìó ìàòåð³àë³ ì’ÿêî¿ ïøåíèö³ ãåíîòèï³â ³ç çâè÷àéíèìè 
òà ìîäèô³êîâàíèìè òðàíñëîêàö³ÿìè íà ðàíí³õ åòàïàõ îíòîãåíåçó ðîñëèí 
ñòàº ìîæëèâèì çà âèêîðèñòàííÿ ìîëåêóëÿðíî-ãåíåòè÷íîãî àíàë³çó [7]. 

© Ëèòâèíåíêî Ì. À., Òîïàë Ì. Ì., 2013
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Ìåòà ðîáîòè. Ïðîâåñòè íà ïîïóëÿö³ÿõ F
2 

òà ë³í³ÿõ F
4 

³äåíòèô³êàö³þ 
ïøåíè÷íî-æèòíüî¿ òðàíñëîêàö³¿ 1AL/1RS çà äîïîìîãîþ ìîëåêóëÿðíèõ 
ìàðêåð³â ³ âèÿâèòè ãåíåòè÷í³ åôåêòè ö³º¿ òðàíñëîêàö³¿ íà îñíîâí³ åëåìåí-
òè ïðîäóêòèâíîñò³ òà óðîæàéí³ñòü. 

Âèõ³äíèé ìàòåð³àë òà ìåòîäèêà äîñë³äæåíü. Âèõ³äíèì ìàòåð³-
àëîì ñëóãóâàëè 6 ã³áðèäíèõ êîìá³íàö³é â³ä ïàðíèõ ñõðåùóâàíü ð³çíèõ 
ãåíåòè÷íèõ äæåðåë ç ïøåíè÷íî-æèòíüîþ òðàíñëîêàö³þ 1AL/1RS ñîðò³â 
Ñìóãëÿíêà, Êíÿãèíÿ Îëüãà, Çîëîòîêîëîñà òà Âèõîâàíêà îä. ç ì³ñöåâèìè 
ñîðòàìè Äþê, Ïîëüîâèê, Åïîõà îä., Ë³ðà îä.. Äîñë³äæåííÿ ïðîâîäèëè â 
2010/11 (ïîêîë³ííÿ F

2
), 2012/13 (ïîêîë³ííÿ F

4
) ðîêàõ íà äîñë³äíîìó ïîë³ 

ÑÃ² (ì. Îäåñà), ïîïåðåäíèê ÷îðíèé ïàð. Ã³áðèäè F
2 

âèñ³âàëèñÿ øèðîêî-
ðÿäíèì ñïîñîáîì çà ñõåìîþ «áàòüê³âñüêà ôîðìà — ã³áðèä — áàòüê³âñüêà 
ôîðìà» ç äîâæèíîþ ðÿäêà 1,5 ì òà ì³æðÿääÿì 25 ñì, â³äñòóï ì³æ ðîñ-
ëèíàìè â ðÿäêó 5 ñì. Ïîêîë³ííÿ F

4 
âèñ³âàëè ñóö³ëüíèì ñïîñîáîì ç îáë³-

êîâèìè ä³ëÿíêàìè 5 ì2 ç³ ÷àñòèì ïîâòîðåííÿì ñòàíäàðò³â òà áàòüê³âñüêèõ 
ôîðì. 

Íàÿâí³ñòü òðàíñëîêàö³¿ âèçíà÷àëè ìåòîäîì ÏËÐ-àíàë³çó ó â³ää³ë³ ãå-
íîì³êè ³ á³îòåõíîëîã³¿ ÑÃ² (Ñèâîëàï Þ. Ì., Ãàëàºâ À. Â., Ñóäàð÷óê Ë. Â.). 
Ñòðóêòóðíèé àíàë³ç åëåìåíò³â ïðîäóêòèâíîñò³ ðîñëèí âèçíà÷àëè çà ìåòî-
äèêîþ Á. À. Äîñïºõîâà [8]. Ñòóï³íü òà ÷àñòîòó òðàíñãðåñ³¿ ðîçðàõîâóâàëè 
çà ìåòîäèêîþ Âîñêðåñåíñêî¿ — Øïîòà [9]. Ñòóï³íü ôåíîòèïîâîãî äîì³íó-
âàííÿ òà òèï óñïàäêóâàííÿ îçíàê ïðîäóêòèâíîñò³ ó ã³áðèä³â F

2
 âèçíà÷àëè 

çà ìåòîäèêîþ Peter F. C., Frey C. I. [10]. Ïîêàçíèê óñïàäêîâóâàíîñò³ ó øè-
ðîêîìó ðîçóì³íí³ ñëîâà ó ã³áðèä³â F

2
 âèçíà÷àëè çà ôîðìóëîþ I. Mahmud, 

H. H. Kramer [11]. Ñåðåäí³ âåëè÷èíè òà âàð³àö³éíèé ðÿä ðîçðàõîâóâàëè çà 
äîïîìîãîþ êîìï’þòåðíî¿ ïðîãðàìè Microsoft Office Excel 2007 ð. 

Ðåçóëüòàòè äîñë³äæåíü. Ó ñåëåêö³éíèõ äîñë³äæåííÿõ äîá³ð áàæàíèõ 
ðîñëèí íà ã³áðèäàõ ðàíí³õ ãåíåðàö³é âèçíà÷àºòüñÿ ïåðåâàæíî çà ôåíîòè-
ïîâèìè îçíàêàìè, àëå öå íå äàº ïîâíî¿ õàðàêòåðèñòèêè çà ãåíîòèïîì. 
Òîìó âèâ÷åííÿ ôåíîòèïîâèõ îçíàê ìàº ñóïðîâîäæóâàòèñü äîäàòêîâî ãå-
íåòè÷íèì ìàðê³ðóâàííÿì — á³îõ³ì³÷íèì àáî ìîëåêóëÿðíèì. Öå îñîáëè-
âî âàæëèâî ïðè ðîáîò³ ç ³íòðîãðåñèâíèì ìàòåð³àëîì, êîëè íåìàº ÷³òêèõ 
ôåíîòèïîâèõ ìàðêåð³â ÷óæîð³äíèõ òðàíñëîêàö³é, à ¿õíÿ ³äåíòèô³êàö³ÿ çà 
ãåíîòèïîì º îáîâ’ÿçêîâîþ. 

Êð³ì öüîãî, äåòåðì³íàíòè áàãàòüîõ àãðîíîì³÷íèõ îçíàê ïðèõîâàí³ â³ä 
î÷åé äîñë³äíèêà, à ¿õíº ôåíîòèïîâå âèÿâëåííÿ çàëåæèòü â³ä íàÿâíîñò³ 
ïåâíèõ ãåí³â ÷è ¿õí³õ àëåëåé ó ãîìî- ÷è ãåòåðîçèãîòíîìó ñòàí³. Òàêà âçà-
ºìîä³ÿ ãåíîòèïó ç ôåíîòèïîì â³äêðèâàº íîâ³ ìîæëèâîñò³ ó âèâ÷åíí³ ä³¿ ãå-
íåòè÷íîãî îá’ºêòà íà ïðîÿâëåííÿ ôåíîòèïîâèõ îçíàê ÿê ì³æ ïîïóëÿö³ÿìè 
â ö³ëîìó, òàê ó êîæíî¿ ïîïóëÿö³¿ îêðåìî. 

Âèêîðèñòàííÿ ìîëåêóëÿðíèõ ìàðêåð³â º îäíèì ç îñíîâíèõ ìåòîä³â 
ñêîðî÷åííÿ îáñÿã³â ãåíåòè÷íîãî ìàòåð³àëó øëÿõîì âèäàëåííÿ íåáàæà-
íèõ ãåíîòèï³â ó ðàíí³õ ãåíåðàö³ÿõ ã³áðèä³â. Ïðè öüîìó ìîæëèâå ñêîðî÷åí-
íÿ ïåð³îäó äîñë³äæåíü àíàë³çîì íà âåãåòóþ÷èõ ðîñëèíàõ òà îòðèìàííÿì 
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ðåçóëüòàòó äî çáèðàííÿ âðîæàþ â ïîð³âíÿíí³ ç ³íøèìè ìåòîäàìè (åëåê-
òðîôîðåç çàïàñíèõ á³ëê³â, ã³áðèäîëîã³÷íèé àíàë³ç). 

Òîìó ïåðøèì çàâäàííÿì ðîáîòè ñòàëî âïðîâàäæåííÿ ÄÍÊ-òåõíîëî-
ã³é, çîêðåìà çàñòîñóâàííÿ ìîëåêóëÿðíèõ ìàðêåð³â íà ïî÷àòêîâèõ åòàïàõ 
ñåëåêö³éíîãî ïðîöåñó. Àäæå ò³ëüêè çàâäÿêè ÄÍÊ-ìàðêåðàì º çìîãà âè-
ÿâëÿòè òðàíñëîêàö³¿ (³íø³ ãåíåòè÷í³ îá’ºêòè) ó ïîëüîâèõ óìîâàõ, à îñî-
áëèâî íà ðîñëèíàõ ðàííüîãî ïîêîë³ííÿ. Äëÿ òî÷íîñò³ äîñë³äó òà âïåâíå-
íîñò³ â îòðèìàíí³ ðåêîìá³íàíò³â ñïî÷àòêó âèâ÷èëè áàòüê³âñüê³ ñîðòè çà 
ïøåíè÷íî-æèòíüîþ òðàíñëîêàö³ºþ (ÏÆÒ) 1AL/1RS (òàáë. 1, ðèñ.). Ç äî-
ïîìîãîþ ÏËÐ-àíàë³çó áóëî âèçíà÷åíî ¿õí³é ïîë³ìîðô³çì — çà ñòàíîì òà 
³äåíòè÷í³ñòþ òðàíñëîêàö³¿. Òàê, âèÿâèëîñü, ùî ñîðòè Êíÿãèíÿ Îëüãà, Âè-
õîâàíêà îä., Ñìóãëÿíêà òà Çîëîòîêîëîñà íåñóòü îäíó ³ òó æ òðàíñëîêàö³þ, 
ÿêà º ³äåíòè÷íîþ ñîðòó Àmigo. 

Òàáëèöÿ 1 

Àëåëüíèé ñêëàä 8 ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿

Ñîðòîçðàçîê
ÌÑ ëîêóñ

Xbarc263–1AS Rems1303–1RS XScm9–1RS
Àëåëü (ï. í.)

Ñìóãëÿíêà 0 290 220
Äþê 210 0 0
Ïîëüîâèê 210 0 0
Çîëîòîêîëîñà 0 290 220
Êíÿãèíÿ Îëüãà 0 290 220
Åïîõà îä. 210 0 0
Ë³ðà îä. 210 0 0
Âèõîâàíêà îä. 0 290 220

Ïð³ì³òêà: 0 — â³äñóòí³ñòü ëîêóñó.

Ó ïîäàëüøîìó áóëî çä³éñíåíî ìàðê³ðóâàííÿ ã³áðèäíèõ ðîñëèí ó ê³ëü-
êîñò³ 50 øò. ç êîæíî¿ êîìá³íàö³¿ òà çä³éñíåíà äåòåêö³ÿ çà íàÿâí³ñòþ òðàíñ-
ëîêàö³¿ 1AL/1RS ³ç âèêîðèñòàííÿì ì³êðîñàòåë³òíèõ ìàðêåð³â Rems1303–
1RS (äëÿ æèòà), Xbarc263–1AS (ïøåíèöÿ). Ö³ ìàðêåðè äàþòü çìîãó òàêîæ 
âèÿâèòè ãîìî- ÷è ãåòåðîçèãîòíèé ñòàí òðàíñëîêàö³¿. Ãåòåðîçèãîòí³ ðîñ-
ëèíè íå àíàë³çóâàëè, îñê³ëüêè âîíè íå ö³êàâ³ äëÿ íàóêîâîãî ïîð³âíÿííÿ. 
Ãðóïó ãîìîçèãîòíèõ ðîñëèí ïîð³âíþâàëè ç ãðóïîþ ðîñëèí ó ìåæàõ îäí³º¿ 
ã³áðèäíî¿ êîìá³íàö³¿, ò³ëüêè ç â³äñóòí³ñòþ òðàíñëîêàö³¿. Ï³ñëÿ ³äåíòèô³êà-
ö³¿ òðàíñëîêàö³¿ 1AL/1RS ðîñëèíè ïðîàíàë³çóâàëè çà ¿õíüîþ âèñîòîþ òà 
åëåìåíòàìè ïðîäóêòèâíîñò³: ïðîäóêòèâíà êóùèñò³ñòü, ìàñà çåðíà ³ ê³ëü-
ê³ñòü çåðíà ç ðîñëèíè, ìàñà çåðíà ç 1-ãî êîëîñà, ê³ëüê³ñòü çåðíà ç 1-ãî 
êîëîñà, ìàñà 1000 çåðåí. 

Îñíîâîþ äëÿ âèÿâëåííÿ ãåíåòè÷íèõ åôåêò³â ñòàëî äîñë³äæåííÿ ñå-
ðåäí³õ ïîêàçíèê³â, êîåô³ö³ºíòà âàð³àö³¿ òà óñïàäêóâàííÿ (H2) (òàáë. 2). 
Òàê, ïðè âèçíà÷åíí³ ñåðåäíüî¿ àðèôìåòè÷íî¿ â óñ³õ êîìá³íàö³ÿõ ðîñëèí 
F

2
 çà âñ³ìà îçíàêàìè ïðè ïîð³âíÿíí³ ãðóï (íàÿâí³ñòü òà â³äñóòí³ñòü ÏÆÒ) 



30 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

íå ñïîñòåð³ãàëè ñóòòºâî¿ ð³çíèö³. 
Òàêîæ ó âñ³õ ãðóïàõ çà çàçíà÷åíè-
ìè îçíàêàìè ïîì³÷åíî ñåðåäí³é 
òà âèñîêèé ð³âåíü âàð³àö³éíî¿ ì³í-
ëèâîñò³. Ðîçãëÿíóâøè óñïàäêîâó-
âàííÿ îçíàê ã³áðèäàìè F

2 
â³äíîñíî 

áàòüê³âñüêèõ ôîðì, âèÿâèëè, ùî 
çà îçíàêîþ «ïðîäóêòèâíà êóùèñ-
ò³ñòü» óñ³ ãðóïè ðîñëèí ìàþòü ñå-
ðåäí³é êîåô³ö³ºíò óñïàäêîâóâàííÿ 
0,3–0,6, îêð³ì êîìá³íàö³¿ Ñìóãëÿí-
êà / Äþê. Ó ö³é êîìá³íàö³¿ â ãðóï³ 
ðîñëèí ç ÏÆÒ êîåô³ö³ºíò óñïàäêî-
âóâàííÿ ñêëàâ 0,1, ùî ñâ³ä÷èòü ïðî 
íèçüêèé ð³âåíü óñïàäêîâóâàííÿ 
îçíàêè. 

Çà âèñîòîþ ðîñëèí ó ö³ëîìó 
ãðóïà áåç ÏÆÒ õàðàêòåðèçóºòü-

ñÿ ñåðåäí³ì ð³âíåì óñïàäêîâóâàííÿ 0,3–0,6, à ãðóïà ç ÏÆÒ 1AL/1RS ìàº 
íèçüêèé ð³âåíü óñïàäêîâóâàííÿ — 0,1–0,2. Ñåðåäí³ì òà âèñîêèì ð³âíåì 
óñïàäêîâóâàííÿ õàðàêòåðèçóþòüñÿ îçíàêè: ìàñà òà ê³ëüê³ñòü çåðåí ç ðîñ-
ëèíè 0,4–0,7, ùî ñâ³ä÷èòü ïðî çíà÷íó ÷àñòêó ãåíîòèïîâî¿ ì³íëèâîñò³ â çà-
ãàëüí³é ì³íëèâîñò³ îçíàê. Âèêëþ÷åííÿì ç ö³º¿ çàêîíîì³ðíîñò³ º êîìá³íàö³¿ 
Ñìóãëÿíêà / Äþê, Ñìóãëÿíêà / Ïîëüîâèê, Çîëîòîêîëîñà / Ïîëüîâèê, äå â 
ãðóï³ ç ÏÆÒ çà öèìè îçíàêàìè ñïîñòåð³ãàºòüñÿ íèçüêèé êîåô³ö³ºíò óñïàä-
êîâóâàííÿ, 0,1–0,3. Çà îçíàêàìè «ìàñà òà ê³ëüê³ñòü çåðíà ç 1 êîëîñà» â 
óñ³õ êîìá³íàö³ÿõ ³ ãðóïàõ ðîñëèí ñïîñòåð³ãàºòüñÿ íèçüêèé ð³âåíü óñïàä-
êîâóâàííÿ, 0,1–0,3. Çà îçíàêîþ «ìàñà 1000 çåðåí» ó êîìá³íàö³ÿõ Êíÿãèíÿ 
Îëüãà / Åïîõà îä., Ë³ðà îä. / Âèõîâàíêà îä. òà Çîëîòîêîëîñà / Äþê ïðî-
ñòåæóºòüñÿ ñåðåäí³é ð³âåíü óñïàäêîâóâàííÿ (H2=0,4–0,6), à ó ðåøòè âè-
â÷åíèõ êîìá³íàö³é — íèçüêèé (H2=0,1–0,3). Òàêèì ÷èíîì, â ö³ëîìó ìîæíà 
ñïîñòåð³ãàòè ð³çíèöþ çà ïîêàçíèêàìè ñåðåäíüî¿ àðèôìåòè÷íî¿ òà âåëè-
÷èíîþ óñïàäêîâóâàííÿ îçíàê ì³æ êîìá³íàö³ÿìè, àëå ÷³òêî¿ çàêîíîì³ðíîñò³ 
àáî äèôåðåíö³àö³¿ ãðóï ðîñëèí ³ç íàÿâí³ñòþ òà â³äñóòí³ñòþ ÏÆÒ 1AL/1RS 
íå âèÿâëåíî. 

Íàñòóïíèì åòàïîì äîñë³äæåíü ñòàëî âèâ÷åííÿ ñòóïåíÿ ôåíîòèïîâî-
ãî äîì³íóâàííÿ (hp) òà òèïó óñïàäêîâóâàííÿ (ÒÓ) ïåðåë³÷åíèõ îçíàê ó ðîñ-
ëèí F

2
 (òàáë. 3). Òàê, âèÿâëåíî, ùî â êîìá³íàö³¿ Ñìóãëÿíêà / Äþê, Ñìóãëÿí-

êà / Ïîëüîâèê , Çîëîòîêîëîñà / Ïîëüîâèê, Êíÿãèíÿ Îëüãà / Åïîõà îä., Ë³ðà 
îä. / Âèõîâàíêà îä. ÷³òêî¿ ð³çíèö³ çà öèìè ïîêàçíèêàìè ì³æ ãðóïàìè ðîñ-
ëèí ç ÏÆÒ ³ áåç íå¿ íå âèÿâëåíî, à âñ³ îçíàêè óñïàäêîâóþòüñÿ çà òèïîì 
ïîâíîãî äîì³íóâàííÿ (ÏÄ*) òà íàääîì³íóâàííÿ (ÑÄ*) âèñîêîãî ïîêàçíè-
êà. Ò³ëüêè â êîìá³íàö³ÿõ Ñìóãëÿíêà / Ïîëüîâèê, Çîëîòîêîëîñà / Ïîëüîâèê 
ãðóïà ðîñëèí ç ÏÆÒ (óñïàäêîâóºòüñÿ çà òèïîì âèñîêîãî ïîêàçíèêà) ìàº 

 
    1   2   3  4       6   7   8   9          12  

220 . . -  1AL/1RS 

Ðèñ. Åëåêòðîôîðåãðàìà ïðîäóêò³â 
àìïë³ô³êàö³¿ ÄÍÊ çà XScm9 (1R

S
) ëîêó-

ñîì: 1 — Ñìóãëÿíêà, 2 — Çîëîòîêîëî-
ñà, 3 — Êíÿãèíÿ Îëüãà, 4 — Âèõîâàíêà 
îä., 6 — Äþê, 7 — Ïîëüîâèê, 8 — Åïîõà 
îä., 9 — Ë³ðà îä.,12 — Âèõîâàíêà îä., 

Ì — ìàðêåð pUC19DNA/MspI 
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ïåðåâàãó íàä ãðóïîþ ç â³äñóòí³ñòþ òðàíñëîêàö³¿ (óñïàäêîâóºòüñÿ çà òèïîì 
ïîâíîãî äîì³íóâàííÿ (ÏÄ) òà íàääîì³íóâàííÿ (ÑÄ) íèçüêîãî ïîêàçíèêà) çà 
ìàñîþ çåðíà ç îäíîãî êîëîñà òà ìàñîþ 1000 çåðåí. Â êîìá³íàö³¿ Ñìóãëÿíêà / 
Ïîëüîâèê çà îçíàêîþ «ê³ëüê³ñòü çåðíà ç êîëîñà» ñïîñòåð³ãàºòüñÿ îäíàêîâèé 
òèï óñïàäêîâóâàííÿ ç äîì³íóâàííÿì (ÍÄ, ÑÄ) íèçüêîãî çíà÷åííÿ îçíàêè. 

²íøèé õàðàêòåð óñïàäêîâóâàííÿ îçíàê ñïîñòåð³ãàâñÿ â ãðóïàõ ðîñëèí 
êîìá³íàö³¿ Çîëîòîêîëîñà / Äþê. Ó ãðóï³ ç ÏÆÒ îçíàêè óñïàäêîâóþòüñÿ 
ÿê ç äîì³íóâàííÿì (ÍÄ, ÑÄ) íèçüêîãî çíà÷åííÿ (ìàñà òà ê³ëüê³ñòü çåðíà 
ç 1 êîëîñà, âèñîòà ðîñëèí), òàê ³ ç äîì³íóâàííÿì (ÍÄ*, ÑÄ*) âèñîêîãî çíà-
÷åííÿ (ïðîäóêòèâíà êóùèñò³ñòü, ìàñà òà ê³ëüê³ñòü çåðíà ç ðîñëèíè, ìàñà 
1000 íàñ³íèí). Ãðóïà ðîñëèí áåç ÏÆÒ ïðîòèëåæíî ãðóï³ ç ÏÆÒ 1AL/1RS 
õàðàêòåðèçóâàëàñü íèçüêèì ïîêàçíèêîì (ÍÄ, ÑÄ) äîì³íóâàííÿ (ïðîäóê-
òèâíà êóùèñò³ñòü, ìàñà òà ê³ëüê³ñòü çåðíà ç ðîñëèíè, ìàñà 1000 íàñ³íèí) 
òà âèñîêèì ïîêàçíèêîì (ÍÄ*,ÑÄ*) äîì³íóâàííÿ (ìàñà òà ê³ëüê³ñòü çåðíà ç 
1 êîëîñà, âèñîòà ðîñëèí). 

Îòðèìàí³ äàí³ ïðè ðîçðàõóíêó òðàíñãðåñèâíî¿ ì³íëèâîñò³ ïîêàçóþòü 
÷àñòêîâå ïåðåâèùåííÿ ÷àñòîòè òðàíñãðåñèâíèõ ðîñëèí ç ÏÆÒ ó ïîð³â-
íÿíí³ ç ðîñëèíàìè áåç òðàíñëîêàö³¿ (òàáë. 4). Ó êîìá³íàö³¿ Ñìóãëÿíêà /
Äþê ó ãðóï³ ç ÏÆÒ íåãàòèâí³ òðàíñãðåñ³¿ ïðîÿâëÿþòüñÿ çà îçíàêàìè «âè-
ñîòà ðîñëèí» (–6,8 %) òà «ìàñà 1000 çåðåí» (–3,6 %). Á³ëüø ñòàá³ëüíèé 
ïðîÿâ òðàíñãðåñ³é ó äàí³é êîìá³íàö³¿ ïîêàçàëà ãðóïà ðîñëèí áåç òðàíñëî-
êàö³¿ 1AL/1RS, îêð³ì ïîêàçíèêà «ìàñà 1000 çåðåí», äå òðàíñãðåñ³ÿ áóëà 
íèçüêà — 0,1 %. Ó êîìá³íàö³¿ Ñìóãëÿíêà / Ïîëüîâèê ïîçèòèâíîãî âïëèâó 
òðàíñëîêàö³¿ 1AL/1RS íà òðàíñãðåñèâíó ì³íëèâ³ñòü íå âèÿâëåíî, îêð³ì 
ìàñè çåðíà ç îäíîãî êîëîñà. Çà ö³ºþ îçíàêîþ ïåðåâèùåííÿ ÷àñòîòè 
òðàíñãðåñ³é — íà 4,87 % ó ïîð³âíÿíí³ ç ãðóïîþ, äå òðàíñëîêàö³ÿ â³äñóòíÿ. 
Íåçíà÷íèé âïëèâ òðàíñëîêàö³¿ ïðîñòåæóºòüñÿ â êîìá³íàö³¿ Çîëîòîêîëî-
ñà / Ïîëüîâèê òà á³ëüø ñóòòºâî â êîìá³íàö³¿ Ë³ðà îä. / Âèõîâàíêà îä., äå 
ãðóïà ðîñëèí ç ÏÆÒ ñòàòèñòè÷íî çíà÷èìî â³äð³çíÿºòüñÿ çà ïîêàçíèêîì 
òðàíñãðåñ³¿ â³ä ãðóïè ç â³äñóòí³ñòþ òðàíñëîêàö³¿. 

Ó êîìá³íàö³¿ Êíÿãèíÿ Îëüãà / Åïîõà îä. îáèäâ³ ãðóïè ðîñëèí çíàõî-
äÿòüñÿ ïðàêòè÷íî íà îäíîìó ð³âí³ çà âñ³ìà ïîêàçíèêàìè òðàíñãðåñèâíî¿ 
ì³íëèâîñò³, à â êîìá³íàö³¿ Çîëîòîêîëîñà / Äþê âèÿâëåíà òðàíñãðåñèâíà 
ì³íëèâ³ñòü ÿê ïîçèòèâíà, òàê ³ íåãàòèâíà, àëå ÷³òêîãî âïëèâó ÏÆÒ íà ö³ ïî-
êàçíèêè íå âèÿâëåíî. 

Îòæå, íà îñíîâ³ âèùåíàâåäåíèõ äàíèõ ìîæíà ñòâåðäæóâàòè, ùî 
ïøåíè÷íî-æèòíÿ òðàíñëîêàö³ÿ 1AL/1RS ó ðîñëèí F

2 
íå ìàº ÷³òêîãî îä-

íàêîâî ñïðÿìîâàíîãî åôåêòó íà âàð³àö³éíó òà òðàíñãðåñèâíó ì³íëèâ³ñòü 
âèñîòè ðîñëèí ³ åëåìåíò³â ïðîäóêòèâíîñò³. Éìîâ³ðíî, ð³çíèé õàðàêòåð 
ñòàòèñòè÷íèõ äàíèõ âàð³àö³éíîãî ðÿäó òà â³äì³ííîñò³ â ÷àñòîò³ ³ ñòóïåí³ 
òðàíñãðåñ³é, à òàêîæ ¿õíüî¿ ñïðÿìîâàíîñò³ ó ãðóïàõ ðîñëèí ç íàÿâí³ñòþ 
÷è â³äñóòí³ñòþ òðàíñëîêàö³¿, âèçíà÷àºòüñÿ îñîáëèâ³ñòþ êîìá³íóâàííÿ 
öèõ îçíàê ó êîíêðåòíèõ ã³áðèäíèõ êîìá³íàö³ÿõ, ãåíåòè÷íèõ â³äì³ííîñòåé 
áàòüê³âñüêèõ ôîðì, ÿê ³ âçàºìîä³¿ «ãåíîòèï — ñåðåäîâèùå». Êð³ì òîãî,
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äîñë³äæåííÿ â ðàííüîìó ïîêîë³íí³ íå âèêëþ÷àº íàÿâíîñò³ ãåòåðîçè-
ãîòíîñò³ ðîñëèí (íåâ³äîìèé ñòàí ³íøèõ ä³ëÿíîê õðîìîñîì, îêð³ì ÏÆÒ 
1AL/1RS) òà ìîæëèâî¿ ä³¿ ãåòåðîçèñó, ùî ñâ³ä÷èòü ïðî íåñòàá³ëüí³ñòü 
îçíàê òà âåëèêó âàð³àö³éíó ì³íëèâ³ñòü ç ð³çíèì ïðîÿâîì óñïàäêóâàííÿ. 

Ó íàøèõ äîñë³äàõ ò³ æ ñàì³ êîìá³íàö³¿ â ïîêîë³íí³ F
4
 (ïîñ³â ó ä³ëÿíêàõ) íà 

â³äíîñíî êîíñòàíòíèõ ë³í³ÿõ âèÿâëåíî ïðÿìèé âïëèâ 1AL/1RS òðàíñëîêàö³¿ 
íà óðîæàéí³ñòü â óñ³õ êîìá³íàö³ÿõ (òàáë. 5). Ó êîìá³íàö³ÿõ Ñìóãëÿíêà / Äþê, 
Ñìóãëÿíêà / Ïîëüîâèê, Çîëîòîêîëîñà / Äþê òà Êíÿãèíÿ Îëüãà / Åïîõà îä. 
ãðóïà ë³í³é ç ÏÆÒ äîñòîâ³ðíî ïåðåâèùóº ãðóïó ë³í³é ç â³äñóòí³ñòþ òðàíñ-
ëîêàö³¿ â ìåæàõ îäí³º¿ ã³áðèäíî¿ êîìá³íàö³¿. Ò³ëüêè íà ë³í³ÿõ ³ç êîìá³íàö³é 
Çîëîòîêîëîñà / Ïîëüîâèê òà Ë³ðà îä. / Âèõîâàíêà îä. íå âèÿâëåíî ñóòòºâî¿ 
ð³çíèö³ çàëåæíî â³ä ïðèñóòíîñò³ ÷è â³äñóòíîñò³ ó ãåíîòèïàõ òðàíñëîêàö³é. 

Òàáëèöÿ 5 

Ì³íëèâ³ñòü ë³í³é F
4
 çà óðîæàéí³ñòþ çàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ 

ïøåíè÷íî-æèòíüî¿ òðàíñëîêàö³¿ 1AL/1RS

Ãðóïà 
(ê³ëüê³ñòü 
ë³í³é, øò.)

Óðîæàéí³ñòü, 
ò/ãà

min–max, 
ò/ãà

V, %
Òðàíñãðåñ³ÿ, %

Òñ* Ò÷**

Ñìóãëÿíêà/ Äþê
ÏÆÒ 1AL/1RS (8) 7,36 6,58–8,25 7,66 -4,5 0
1AL/1ÀS

êîíòðîëü
(15) 6,52 5,5–7,3 8,04 -12,4 0

Í²Ð 
0,05

0,56
Ñìóãëÿíêà/ Ïîëüîâèê

ÏÆÒ 1AL/1RS (12) 7,66 7,14–8,33 4,25 -2,7 0
1AL/1ÀS

êîíòðîëü
(12) 7,32 6,81–7,5 3,20 -10,9 0

Í²Ð 
0,05

0,23
Çîëîòîêîëîñà / Äþê

ÏÆÒ 1AL/1RS (14) 7,68 6,69–8,47 6,42 7,8 58,3
1AL/1ÀS

êîíòðîëü
(10) 7,22 6,81–7,58 3,94 -2,6 0

Í²Ð 
0,05

0,39
Çîëîòîêîëîñà / Ïîëüîâèê

ÏÆÒ 1AL/1RS (14) 6,85 5,89–7-89 10 -,25 0
1AL/1ÀS

êîíòðîëü
(16) 6,68 5,83–7,36 7,52 -8,5 0

Í²Ð 
0,05

-
Êíÿãèíÿ Îëüãà / Åïîõà îä.

ÏÆÒ 1AL/1RS (14) 7,54 6,67–8,39 6,51 9,3 58,3
1AL/1ÀS

êîíòðîëü
(17) 7,13 5,94–7,94 7,32 4 17,6

Í²Ð 
0,05

0,39
Ë³ðà îä. / Âèõîâàíêà îä.

ÏÆÒ 1AL/1RS (12) 7,52 6,67–8,47 8,66 10,1 33,3
1AL/1ÀS

êîíòðîëü
(10) 7,21 6,53–8,66 8,66 5,1 30

Í²Ð 
0,05

-

ÏÆÒ 1AL/1RS — ïøåíè÷íî-æèòíÿ òðàíñëîêàö³ÿ; 1AL/1ÀS
êîíòðîëü 

— â³äñóòí³ñòü òðàíñ-
ëîêàö³¿; *Òñ — ñòóï³íü òðàíñãðåñ³¿; **Ò÷ — ÷àñòîòà òðàíñãðåñ³¿. 
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Êð³ì öüîãî, ðîçìàõ ì³íëèâîñò³ ç óðîæàéíîñò³ (min–max) ïîêàçóº, ùî 
ãðóïè ë³í³é ç ÏÆÒ 1AL/1RS ì³ñòÿòü á³ëüø âèñîêîïðîäóêòèâí³ ãåíîòèïè 
íà â³äì³íó â³ä ãðóï, ùî íå ìàþòü òðàíñëîêàö³¿. Ö³ ðåçóëüòàòè äîñë³äæåíü 
ï³äòâåðäæóþòü ïîçèòèâíó ä³þ ÏÆÒ 1AL/1RS íà ôîðìóâàííÿ óðîæàéíîñò³ 
ïðè ð³çíèõ ñòðåñîâèõ óìîâàõ. Àëå öåé âïëèâ á³ëüøîþ ì³ðîþ ïîâ’ÿçàíèé 
íå ³ç ñàìîþ òðàíñëîêàö³ºþ îêðåìî, à ³ç âäàëèì ïîºäíàííÿì ãåí³â òðàí-
ñëîêàö³¿ ç ³íøèìè ãåíàìè â êîíêðåòíîìó ãåíîòèï³. Òîáòî ãåíè, ëîêàë³çî-
âàí³ â òðàíñëîêàö³¿ 1AL/1RS, ìîæóòü ï³äñèëþâàòè êóìóëÿòèâíèé åôåêò 
çðîñòàííÿ óðîæàéíîñò³ ðåêîìá³íàíòíèõ ë³í³é â ãîìîçèãîòíîìó ñòàí³. Íå 
âèïàäêîâî â ³ñòîð³¿ ðîçâèòêó ñåëåêö³éíî¿ ïðîãðàìè CIMMYT ââåäåííÿ â 
ãåíîòèï ÿðèõ êîðîòêîñòåáëîâèõ ñîðò³â ÿðî¿ ïøåíèö³ âèçíàíî ÿê îêðåìèé 
åòàï çíà÷íîãî çðîñòàííÿ óðîæàéíîñò³ ïøåíèö³ [12]. 

Âèñíîâêè 
Âèÿâëåíà åôåêòèâí³ñòü äîáîðó ãåíîòèï³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çà 

ïøåíè÷íî-æèòíüîþ òðàíñëîêàö³ºþ 1AL/1RS ç çàñòîñóâàííÿì ìîëåêó-
ëÿðíèõ ìàðêåð³â íà ðàíí³õ åòàïàõ ñåëåêö³éíîãî ïðîöåñó. Ð³âåíü óñïàäêî-
âóâàííÿ îçíàê ïðîäóêòèâíîñò³ ³ âèñîòè ðîñëèí ó ïîïóëÿö³ÿõ F

2 
çàëåæèòü 

â³ä ã³áðèäíî¿ êîìá³íàö³¿. Õàðàêòåð âàð³àö³éíî¿ ³ òðàíñãðåñèâíî¿ ì³íëèâîñ-
ò³ âèçíà÷àºòüñÿ ãåíåòè÷íèìè îñîáëèâîñòÿìè áàòüê³âñüêèõ ôîðì. Ïðîòå, 
éìîâ³ðíî, ï³ä âïëèâîì ãåòåðîçèñíîãî ñòàíó ðîñëèí F

2
 ³ óìîâ âèðîùó-

âàííÿ, ñóòòºâèõ â³äì³ííîñòåé çà ð³âíåì óñïàäêîâóâàííÿ òà ïîêàçíèêîì 
âàð³àö³éíîãî ðÿäó ³ òðàíñãðåñèâíî¿ ì³íëèâîñò³ ì³æ ãðóïàìè ðîñëèí ç íà-
ÿâí³ñòþ òðàíñëîêàö³¿ 1AL/1RS ÷è ¿¿ â³äñóòí³ñòþ íå âèÿâëåíî. Âîäíî÷àñ 
ñïîñòåð³ãàºòüñÿ ïîçèòèâíèé âïëèâ ÏÆÒ 1AL/1RS íà óðîæàéí³ñòü íà â³ä-
íîñíî êîíñòàíòíèõ ë³í³ÿõ â ïîêîë³íí³ F

4 
³, éìîâ³ðíî, çà ðàõóíîê êóìóëÿòèâ-

íîãî åôåêòó âçàºìîä³¿ ãåí³â, ëîêàë³çîâàíèõ â òðàíñëîêàö³¿, ç ãåíàìè, ÿê³ 
êîíòðîëþþòü ïðîäóêòèâí³ñòü â ðåêîìá³íàíòíèõ ë³í³ÿõ. 
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THE INFLUENCE OF THE TRANSLOCATION 1AL/1RS 
FOR PERFORMANCE ELEMENTS OF POPULATIONS F

2
 AND LINES F

4 

OF BREAD WINTER WHEAT 

The efficiency of selection of genotypes of wheat-rye translocation 
1AL/1RS was shown in the early stages of selection, using the molecular 
markers.The results of populations F

2 
and lines F

4 
analysis on the 1AL/1RS 

translocation effect on elements of productivity and yield were shown. It was 
established the effects of wheat-rye 1AL/1RS translocation of plants F

2
 by 

the degree of phenotypical dominance, transgressive variability and the vari-
ability value of traits which determine the yield. There were found the positive 
impact of wheat-rye translocation 1AL/1RS on the yield of lines F

4 
. 

Tables — 5. Bibliography — 12. 
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ÂËÈßÍÈÅ ÒÐÀÍÑËÎÊÀÖÈÉ 1AL/1RS ÍÀ ÝËÅÌÅÍÒÛ 
ÏÐÎÄÓÊÒÈÂÍÎÑÒÈ Â ÏÎÏÓËßÖÈßÕ F

2
 È ËÈÍÈßÕ F

4
 ÏØÅÍÈÖÛ 

ÌßÃÊÎÉ ÎÇÈÌÎÉ 

Ïîêàçàíà ýôôåêòèâíîñòü îòáîðà ãåíîòèïîâ ñ ïøåíè÷íî-ðæàíîé 
òðàíñëîêàöèåé 1AL/1RS íà ðàííèõ ýòàïàõ ñåëåêöèè ñ ïðèìåíåíèåì ìî-
ëåêóëÿðíûõ ìàðêåðîâ. Ïðèâåäåíû ðåçóëüòàòû àíàëèçà ïîïóëÿöèé F

2 
è 

ëèíèé F
4
ïî âëèÿíèþ òðàíñëîêàöèè 1AL/1RS íà ýëåìåíòû ïðîäóêòèâíî-

ñòè è óðîæàéíîñòü. Óñòàíîâëåíû ýôôåêòû ïøåíè÷íî-ðæàíîé òðàíñëîêà-
öèè 1AL/1RS ó ðàñòåíèé F

2
 ïî ñòåïåíè ôåíîòèïè÷åñêîãî äîìèíèðîâàíèÿ, 

òðàíñãðåññèâíîé èçìåí÷èâîñòè è âåëè÷èíå èçìåí÷èâîñòè ïðèçíà-
êîâ, îïðåäåëÿþùèõ óðîæàéíîñòü. Âûÿâëåíî ïîëîæèòåëüíîå âëèÿíèå 
ïøåíè÷íî-ðæàíîé òðàíñëîêàöèé 1AL/1RS íà óðîæàéíîñòü ó ðàñòåíèé F

4
. 

Òàáëèöû — 5. Áèáëèîãðàôèÿ — 12. 



Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)  39

ÓÄÊ 633.11«324»112.1:631.526.53.04:531.048 

À. ². ÏÀËÀÌÀÐ×ÓÊ, êàíä. ñ.-ã. íàóê, çàâ. ëàá., 
À. Î. ÀËÁÓË, êàíä. ñ.-ã. íàóê, ïðîâ. íàóê. ñï³âð., 
Â. Â. ÊÎÇËÎÂ, êàíä. ñ.-ã. íàóê, ñò. íàóê. ñï³âð., 
ÑÃ²–ÍÖÍÑ, Îäåñà
e-mail:a_palamarchuk@ukr.net 

ÐÅÀÊÖ²ß ÑÓ×ÀÑÍÈÕ ÑÎÐÒ²Â ÏØÅÍÈÖ² ÎÇÈÌÎ¯ ÒÂÅÐÄÎ¯ 
ÍÀ ÑÒÐÎÊÈ Ñ²ÂÁÈ ÒÀ ÍÎÐÌÈ ÂÈÑ²ÂÓ ÍÀ Ï²ÂÄÍ² ÓÊÐÀ¯ÍÈ 

Äîñë³äæóâàëè ñîðòè ïøåíèö³ òâåðäî¿ îçèìî¿ òðüîõ ñòðîê³â ñ³âáè òà 
ð³çíèõ íîðì âèñ³âó íàñ³ííÿ. Âèÿâëåíà çàëåæí³ñòü óðîæàþ ÿê â³ä ñòðî-
ê³â ñ³âáè ³ íîðìè âèñ³âó, òàê ³ â³ä ïîãîäíèõ óìîâ îñåí³. Íàâåäåí³ ïîêàç-
íèêè ÿêîñò³ çåðíà, çîêðåìà á³ëêà, òàêîæ ó çâ`ÿçêó ç³ ñòðîêàìè ñ³âáè. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ òâåðäà îçèìà, ñîðòè, ñòðîêè ñ³âáè, íîðìè 
âèñ³âó. 

Âñòóï. Ïøåíèöÿ òâåðäà îçèìà º âàæëèâîþ ïðîäîâîëü÷îþ êóëüòóðîþ 
Óêðà¿íè. Ç ïîÿâîþ íîâèõ âèñîêî³íòåíñèâíèõ ñîðò³â ö³º¿ êóëüòóðè îñî-
áëèâî¿ àêòóàëüíîñò³ íàáóâàº ïðîáëåìà ïîêðàùåííÿ ¿õíüî¿ àãðîòåõí³êè. 
Ãîëîâíèì çàâäàííÿì òóò º âñòàíîâëåííÿ îïòèìàëüíî¿ òåõíîëîã³¿ âèðîùó-
âàííÿ ñîðò³â, ÿêà çàáåçïå÷óº íàéá³ëüø ïîâíó ðåàë³çàö³þ ïîòåíö³àëüíî¿ 
âðîæàéíîñò³ òà ÿêîñò³ çåðíà. Ñåðåä àãðîòåõí³÷íèõ ïðèéîì³â, ùî ³ñòîòíî 
âïëèâàþòü íà óðîæàéí³ñòü ïøåíèö³, ìàº ôîðìóâàííÿ îïòèìàëüíî¿ ãóñòî-
òè ñòîÿííÿ ðîñëèí òà äîòðèìàííÿ ñòðîê³â ñ³âáè. 

Ìåòà ðîáîòè. Ç îãëÿäó íà âèùåñêàçàíå ìè ïîñòàâèëè çàâäàííÿ 
íà îñíîâ³ åêñïåðèìåíòàëüíèõ äîñë³äæåíü, çä³éñíåíèõ ïðîòÿãîì 2006–
2008 ðð. â ëàáîðàòîð³¿ ñåëåêö³¿ òà íàñ³ííèöòâà îçèìî¿ òâåðäî¿ ïøåíèö³ 
ÑÃ² , îá´ðóíòóâàòè àãðîá³îëîã³÷í³ àñïåêòè äîö³ëüíîñò³ çàñòîñóâàííÿ ð³ç-
íèõ íîðì âèñ³âó òà ñòðîê³â ñ³âáè ïøåíèö³ òâåðäî¿ îçèìî¿. Ó äîñë³äæåííÿõ 
áàãàòüîõ â÷åíèõ [1–3] çàçíà÷àºòüñÿ, ùî â îñíîâó âèçíà÷åíü îïòèìàëüíèõ 
ñòðîê³â ñ³âáè ìàº áóòè ïîêëàäåíèé ñòóï³íü ðîçâèòêó ðîñëèí äî ìîìåíòó 
âõîäæåííÿ â çèìó. 

Ìåòîäèêà äîñë³äæåíü. Äîñë³äæåííÿ ç âèçíà÷åííÿ îïòèìàëüíèõ 
ñòðîê³â ñ³âáè ³ íîðì âèñ³âó íàñ³ííÿ ñîðò³â ïøåíèö³ òâåðäî¿ îçèìî¿ ïðîâî-
äèëè íà ïîëÿõ Ñåëåêö³éíî-ãåíåòè÷íîãî ³íñòèòóòó â 2006–2008 ðð. Äîñë³-
äè çàêëàäàëè ïî ÷îðíîìó ïàðó (ï³âäåííèé âàæêîñóãëèíèñòèé ÷îðíîçåì). 
Â îðíîìó øàð³ âì³ñò ãóìóñó ñêëàäàâ 4, àçîòó, ùî ëåãêî ã³äðîë³çóºòüñÿ, — 
4 ³ ðóõîìîãî ôîñôîðó — 8 %, îáì³ííîãî êàë³þ 15 ìã/100 ã ´ðóíòó. Íàñ³ííÿ 
âíîñèëè ñ³âàëêîþ ÑÑÔÊ-7 25 âåðåñíÿ, 5 òà 15 æîâòíÿ ïî 3, 4, 5 ìëí ñõî-
æèõ çåðåí íà ãåêòàð. Ïëîùà ä³ëÿíêè 10 ì2 , ïîâòîðí³ñòü 4-êðàòíà. 

© Ïàëàìàð÷óê À. ²., Àëáóë À. Î., Êîçëîâ Â. Â., 2013
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Ðåàêö³þ íà ñòðîêè ñ³âáè òà íîðìè âèñ³âó âèâ÷àëè ó äîñë³äàõ íà ñîðòàõ 
Òàâðèäà, Àðõ³ïåëàã, Áóðøòèí, Ãàðäåìàðèí, Ëàãóíà, Ïåðëèíà îä., Ïàñàò, 
Çîëîòå ðóíî, Ïàðòåí³ò, Ë³íêîð, Ëåóêóðóì 1317/00. Çáèðàëè âðîæàé êîì-
áàéíîì Ñàìïî-130. 

Ðåçóëüòàòè äîñë³äæåíü. Ðåàêö³ÿ ñîðò³â íà ñòðîêè ñ³âáè â íàøèõ 
äîñë³äàõ çíà÷íîþ ì³ðîþ çàëåæàëà â³ä ñòóïåíÿ ðîçâèòêó ðîñëèí âîñåíè, 
ÿêèé çóìîâëþâàëè ñòðîêè òà ñóìà îïàä³â, à òàêîæ òåìïåðàòóðíèé ðåæèì 
(ðèñ. 1). Öå ÷³òêî âèäíî ç ðèñóíêà 2, ùî çðîñòàííÿ óðîæàéíîñò³ â³ä ðàí-
íüîãî äî ï³çíüîãî ñòðîêó â 2007 ð. â³äïîâ³äàëî óìîâàì âîëîãè òà òåìïå-
ðàòóðè ïîâ³òðÿ, ùî ñêëàäàëèñÿ â öüîìó ðîö³, ³ íàâïàêè, ð³âåíü ïðîäóêòèâ-
íîñò³ ó 2008 ð. äåùî çìåíøóâàâñÿ, êîëè óìîâè áóëè ìåíø ñïðèÿòëèâèìè. 
Óðîæàéí³ñòü ðàííüîãî ñòðîêó ñ³âáè 2007 ð. çóìîâëþâàëàñü òèì, ùî â 3-é 
äåêàä³ ñåðïíÿ ìàëè 80 ìì îïàä³â, à ó âåðåñí³ ùå 38 ìì ïðè òåìïåðàòóð³ 
ïîâ³òðÿ 18°Ñ. 

Âñå öå ñïðèÿëî ³íòåíñèâíîìó ðîñòó íîâèõ ïàãîí³â ó ðîñëèí, õî÷ ÷àñ-
òèíà ç íèõ ³ â³äìèðàëà, ïðîòå â ê³íöåâîìó ï³äñóìêó ïîñ³â óâ³éøîâ ó çèìó â 
çàäîâ³ëüíîìó ñòàí³. 

Ó ïîäàëüøîìó ó âåñíÿíî-ë³òíüîìó ïåð³îä³ âîíè â³äñòàâàëè â ðîñò³, ùî 
çíà÷íîþ ì³ðîþ ïîçíà÷àëîñÿ íà âðîæà¿. 

Ïîñ³âè ï³çí³øèõ ñòðîê³â çàâäÿêè çàïàñàì âîëîãè, ïîì³ðíèì îïàäàì 
òà íèæ÷³é òåìïåðàòóð³ ïîâ³òðÿ ðîçâèâàëèñü ïîñòóïîâî, óâ³éøëè â çèìó 
ó â³äì³ííîìó ñòàí³, íàâåñí³ ìàëè äîñèòü çäîðîâèé òåìíî-çåëåíèé êîë³ð, 
á³ëüø ³íòåíñèâíî, äðóæíî â³äðîñòàëè, ðîçâèâàëèñü êðàùå, í³æ ðàíí³ ïî-
ñ³âè, ³ äàëè âèùèé óðîæàé. 

Äåô³öèò îïàä³â äëÿ ïîñ³âó 15 æîâòíÿ 2008 ð. çóìîâèâ çàï³çíåííÿ ñõî-
ä³â, à ç ÷àñîì òåìïåðàòóðà çíèçèëàñü äî 4–6°Ñ, ³ ðîñëèíè óâ³éøëè â çèìó 
íåðîçêóùåíèìè. Íàâåñí³ áóëè ñëàáøå ðîçâèíóò³. Íåçâàæàþ÷è íà òå, 
ùî â ïåð³îä ôîðìóâàííÿ çåðíà áðàêóâàëî âîëîãè, îïàäè ó ôàçó íàëèâó 
(41 ìì) ïîïðàâèëè ñòàíîâèùå, îòîæ âðîæàé ñîðò³â äîñÿãàâ 40–50 ö/ãà, 
àëå áóâ çíà÷íî íèæ÷èé, í³æ ó ïîñ³â³â 25 âåðåñíÿ òà 5 æîâòíÿ. 

Ð³çíèìè íàóêîâèìè äîñë³äàìè âèÿâëåíî, ùî íå âñ³ ñîðòè îäíàêîâî 
ðåàãóþòü íà ñòðîêè ñ³âáè [4–6]. Äåÿê³ ç íèõ êðàùå ðåàë³çóâàëè ãåíåòè÷-
íèé ïîòåíö³àë çà ïåâíîãî, îïòèìàëüíîãî òåðì³íó ñ³âáè. Ó íàøèõ äîñë³äàõ 
ð³çíèöÿ â ïðèáàâö³ âðîæàþ ì³æ ïîñ³âàìè 5 òà 15 æîâòíÿ çà á³ëüø ñïðèÿò-
ëèâèõ óìîâ 2007 ð. ó ñîðò³â íàï³âêàðëèêîâîãî òèïó Ïåðëèíà îäåñüêà òà 
Áóðøòèí ç íèçüêîþ ôîòîïåð³îäè÷íîþ ÷óòëèâ³ñòþ ñêëàäàëà âñüîãî 2,1–
4,2 ö/ãà, òîä³ ÿê ó êîðîòêîñòåáëîâîãî ñîðòó Ëàãóíà (ç âèñîêîþ ôîòîïåð³-
îäè÷íîþ ÷óòëèâ³ñòþ) âîíà ñòàíîâèëà 8,5 ö/ãà. 

Íîðìà âèñ³âó íàñ³ííÿ ñïðèÿëà êðàùîìó âèêîðèñòàííþ ðîñëèíàìè 
ïîæèâíèõ ðå÷îâèí òà ´ðóíòîâî¿ âîëîãè ³ çíà÷íîþ ì³ðîþ ïîâ’ÿçóâàëàñÿ 
ç ìåòåðåîëîã³÷íèìè óìîâàìè òà ñòðîêàìè ñ³âáè. Çà íàøèìè äàíèìè, ó 
2007 ðîö³, êîëè óìîâè äëÿ êóùåííÿ ðîñëèí áóëè ìåíø ñïðèÿòëèâ³ (âè-
ñ³âàëè15 æîâòíÿ), êðàùîþ íîðìîþ âèñ³âó íàñ³ííÿ áóëà 5 ìëí çåðåí íà 
1 ãà, à ïðè ñ³âá³ 5 æîâòíÿ — 4 ìëí. Ó 2008 ðîö³ òàê³ óìîâè ñêëàëèñÿ ïðè
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Ðèñ.1. Ìåòåîðîëîã³÷í³ óìîâè çà ðîêè ïðîâåäåííÿ äîñë³äæåíü 
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2007 ð.

 

                     25.09                                           05.10                                          15.10 
2008 ð.

 

                      25.09                                            05.10                                      15.10 

Ðèñ. 2. Óðîæàé çåðíà ñîðò³â ïøåíèö³òâåðäî¿îçèìî¿ â çàëåæíîñò³ â³ä ñòðîê³â ñ³â-
áè òà íîðì âèñ³âó, ö/ãà:  1 — Òàâðèäà, 2 — Àðõ³ïåëàã, 3 — Áóðøòèí, 4 — Ãàðäå-
ìàðèí, 5 — Ëàãóíà, 6 — Ïåðëèíà îäåñüêà; Ð1 — 3 ìëí, Ð2 — 4 ìëí, Ð3 — 5 ìëí 

ñ³âá³ 25 âåðåñíÿ, ³ âðîæàé çðîñòàâ ³ç çðîñòàííÿì íîðìè âèñ³âó â³ä 3 äî 
5 ìëí çåðåí íà 1 ãà. Ó ö³ ðîêè ð³çíèöÿ çà âðîæàºì ì³æ íèçüêîþ òà âèñîêîþ 
íîðìàìè ñòàíîâèëà â³äïîâ³äíî 7,4–13,9 òà 8,5–13,5 ö/ãà. 

Çà ñïðèÿòëèâèõ óìîâ êóùåííÿ áóëî ³íòåíñèâí³øèì ïðè íèçüêèõ íîð-
ìàõ âèñ³âó, ³ óðîæàé áóâ ïðàêòè÷íî îäíàêîâèé, ëèøå ïðè íîðì³ 4 ìëí çå-
ðåí íà 1 ãà ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî çðîñòàííÿ âðîæàþ. Òàê³ ðåçóëü-
òàòè áóëè îäåðæàí³ ç ïîñ³â³â 25 âåðåñíÿ 2007 ðîêó òà 5 æîâòíÿ 2008 ðîêó. 

Íàï³âêàðëèêîâ³ ñîðòè, ÿê â³äîìî, ìàþòü äåùî íèæ÷ó ³íòåíñèâí³ñòü 
êóùåííÿ, í³æ êîðîòêîñòåáëîâ³. Ïðè ï³çíüîìó ïîñ³â³ (15 æîâòíÿ) Ïåðëè-
íà îäåñüêà ³ Òàâðèäà çà ïðîäóêòèâí³ñòþ ì³æ íèçüêîþ ³ âèñîêîþ íîðìàìè 
ìàëè ð³çíèöþ ó 9,5–10,6 ö/ãà, òîä³ ÿê êîðîòêîñòåáëîâèé ñîðò Ëàãóíà — 
7,4 ö/ãà. Â³äîìî, ùî ó ñîðò³â ç ìåíøîþ êóùèñò³ñòþ ïðîäóêòè ìåòàáîë³ç-
ìó âîñåíè ïåðåâàæíî ³äóòü íà ð³ñò ãîëîâíîãî ïàãîíà, à íå íîâèõ ñòåáåë 
[7] . Òîìó ïðè íåîáõ³äíîñò³ ¿õíþ íîðìó âèñ³âó ñë³ä äåùî çá³ëüøóâàòè, à 
ñîðò³â, çäàòíèõ êðàùå êóùèòèñü, ìîæíà çìåíøóâàòè. 

Ó ñó÷àñíèõ óìîâàõ ðèíêó îñîáëèâî¿ àêòóàëüíîñò³ íàáóâàº ïðîáëåìà 
ÿêîñò³ çåðíà. Â íàøèõ äîñë³äàõ öåé ïîêàçíèê çàëåæàâ ÿê â³ä ìåòåîðîëî-
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ã³÷íèõ óìîâ, òàê ³ â³ä ñòðîê³â ñ³âáè. Íåñïðèÿòëèâî¿ îñåí³ 2006 ðîêó (ðèñ. 3) 
ðîñëèíè ïøåíèö³ òâåðäî¿ îçèìî¿ óâ³éøëè â çèìó íåðîçêóùåíèìè, ïîñëà-
áèâ ¿õ ñòàí òàêîæ çèìîâèé ïåð³îä, ùî çíà÷íî ïîçíà÷èëîñü íà ¿õí³é ïðî-
äóêòèâíîñò³, îñîáëèâî ïîñ³â³â ï³çí³õ ñòðîê³â ñ³âáè (ðèñ. 4). 

 

Ðèñ. 3. Ìåòåîðîëîã³÷í³ óìîâè 2005/06 ð. 

Àíàë³ç ÿêîñòåé çåðíà ïîêàçàâ, ùî ç â³äòåðì³íóâàííÿì ñòðîê³â â ñ³â-
á³ â³ä 25 âåðåñíÿ äî 15 æîâòíÿ âì³ñò á³ëêà ó çåðí³ äîñë³äæóâàíèõ ñîð-
ò³â íà âñ³õ íîðìàõ âèñ³âó çðîñòàâ. Íåçâàæàþ÷è íà òå, ùî âðîæàéí³ñòü 
â 2007 ð. ïðè ï³çí³õ ñòðîêàõ ñ³âáè áóëà çíà÷íî âèùîþ, í³æ ïðè ðàííüî-
ìó òåðì³í³, ñïîñòåð³ãàëîñü òàêîæ çðîñòàííÿ á³ëêà ó çàçíà÷åí³ ñòðîêè.

 

               25.09                                         05.10                                            15.10  

Ðèñ. 4. Óðîæàé çåðíà ñîðò³â ïøåíèö³ òâåðäî¿ îçèìî¿ çàëåæíî â³ä ñòðîê³â ñ³âáè 
òà íîðì âèñ³âó â 2006 ðîö³, ö/ãà: 1 — Ïàñàò; 2 — Çîëîòå Ðóíî; 3 — Ïàðòåí³ò; 4 — 

Ë³íêîð; 5 — Ëåóêóðóì 1317 / 00; Ð1 — 3 ìëí, Ð2 — 4 ìëí, Ð3 — 5 ìëí 
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Â³äîìî, ùî ÿê³ñòü çåðíà çíà÷íîþ ì³ðîþ ôîðìóºòüñÿ â ïåð³îä öâ³ò³ííÿ 
òà íàëèâó çåðíà, êîëè îäíî÷àñíî ç íàäõîäæåííÿì åëåìåíò³â æèâëåííÿ 
ç ´ðóíòó â ðîñëèíè â³äáóâàþòüñÿ ïðîöåñè â³äòîêó ïëàñòè÷íèõ ðå÷îâèí ç 
âåãåòàòèâíèõ îðãàí³â äî çåðíà [8]. 

 
2006 ð. 

 

               25.09                                           05.10                                        15.10  

1 — Ïàñàò; 2 — Çîëîòå Ðóíî; 3 — Ïàðòåí³ò; 4 — Ë³íêîð; 5 — Ëåóêóðóì 1317 / 00; 
Ð1 — 3 ìëí, Ð2 — 4 ìëí, Ð3 — 5 ìëí 

2007 ð. 

 

                  25.09                                          05.10                                        15.10  

1 — Òàâðèäà; 2 — Àðõ³ïåëàã; 3 — Áóðøòèí; 4 — Ãàðäåìàðèí; 5 — Ëàãóíà; 6 — 
Ïåðëèíà îäåñüêà; Ð1 — 3 ìëí, Ð2 — 4 ìëí, Ð3 — 5 ìëí 

Ðèñ. 5. Âì³ñò á³ëêà ó ñîðò³â ïøåíèö³ òâåðäî¿ îçèìî¿ çàëåæíî â³ä ñòðîêó ñ³âáè òà 
íîðìè âèñ³âó, % 

Çà íàøèìè äàíèìè, â 2007 ð. ðîñëèíè ï³çí³õ ñòðîê³â ñ³âáè ó âåñíÿ-
íèé ïåð³îä òà ó ôàç³ íàëèâó çåðíà áóëè á³ëüø ðîçâèíóò³, ¿õíÿ âåãåòàòèâíà 
ìàñà áóëà òåìíî-çåëåíîãî êîëüîðó, ÿêà ì³ñòèëà áàãàòî ïîæèâíèõ ðå÷î-
âèí ³ â ïåðøó ÷åðãó àçîòó. Çà ðàõóíîê ðåóòèë³çàö³¿ àçîòó ç âåãåòàòèâíèõ 
îðãàí³â ðîñëèí ó çåðí³ ï³çí³õ ñòðîê³â ñ³âáè íàêîïè÷óâàëîñü á³ëüøå àçîòó, 
â ðåçóëüòàò³ âì³ñò á³ëêà òåæ áóâ âèùèì (ðèñ. 5). 
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×³òêî¿ ð³çíèö³ çà âì³ñòîì á³ëêà çàëåæíî â³ä ãóñòîòè ïîñ³âó ÿê ðàííüî-
ãî, òàê ³ ï³çíüîãî ñòðîê³â íå âèÿâëåíî. 

Âèñíîâêè. 
1. Ñ³âáó íîâèõ ñîðò³â ïøåíèö³ òâåðäî¿ îçèìî¿ ìîæëèâî ïî÷èíàòè ³ ó 

ðàíí³ äîïóñòèì³ ñòðîêè ï³ñëÿ âèïàäàííÿ äîùó, à â ñóõó îñ³íü ¿¿ íåîáõ³äíî 
â³äòÿãóâàòè áëèæ÷å äî ï³çí³õ äîïóñòèìèõ ñòðîê³â. 

2. Ñ³âáà â ï³çí³ø³ ñòðîêè â³ä îïòèìàëüíèõ çà ñïðèÿòëèâèõ óìîâ çíèæóº 
âðîæàé ìåíøîþ ì³ðîþ, í³æ ðàíí³ ïîñ³âè. 

3. Â ðîêè ç³ ñïðèÿòëèâèìè óìîâàìè îñåí³ ³ âåñíÿíî-ë³òíüîãî ïåð³îäó 
ìîæíà îäåðæóâàòè âåëèê³ âðîæà¿ ç âèñîêèì âì³ñòîì á³ëêà â çåðí³. 

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ 
1. Ëûôåíêî Ñ. Ô. Ïîëóêàðëèêîâûå ñîðòà îçèìîé ïøåíèöû. — Ê.: Óðîæàé, 

1987. — 192 ñ. 
2. Ðåìåñëî Â. Í., Ñàéêî Â. Ô. Ñîðòîâàÿ àãðîòåõíèêà ïøåíèöû. — Ê.: Óðîæàé, 

1981. — 198 ñ. 
3. Íîñàòîâñêèé À. È. Òåîðåòè÷åñêîå îáîñíîâàíèå îïòèìàëüíîãî ñðîêà ïîñå-

âà îçèìîé ïøåíèöû // Äîêëàäû ÂÀÑÕÍÈË. — Ì.: Êîëîñ, 1946. — Âûï. 11–
12. — Ñ. 17–20. 

4. Ãàðìàøîâ Â. Í., Ñå÷íÿê Í. Ë. Ïðîäóêòèâíîñòü ñîðòîâ îçèìîé ïøåíèöû ïðè 
ðàçíûõ ñðîêàõ ñåâà // Ñåëåêöèÿ è ñåìåíîâîäñòâî. — Ê., 1980. — Âûï. 45. — 
Ñ. 44–50. 

5. Àð³ôîâ Ì. Á., Àð³ôîâà Ò. Ì., Ëèôåíêî Ñ. Ï. Ðåàêö³ÿ ñó÷àñíèõ ñîðò³â òà ïåð-
ñïåêòèâíèõ ë³í³é îçèìî¿ ì’ÿêî¿ ïøåíèö³ íà ð³çí³ ñòðîêè ñ³âáè // Çá³ðíèê íàó-
êîâèõ ïðàöü ÑÃ²– ÍÀÖ ÍÀ²Ñ. — Îäåñà, 2004. — Âèï. 6 (46). — Ñ. 45–54. 

6. Óë³÷ Î. Ë. Ñòðîêè ñ³âáè íîâèõ ñîðò³â îçèìî¿ ïøåíèö³ // Çá³ðíèê íàóêîâèõ 
ïðàöü ÑÃ². — Îäåñà, 1999. — Âèï.1 (41). — Ñ. 95–99. 

7. Ãàðìàøîâ Â. Í., Ãàðìàøîâ Â. Â. Ñîðòîâàÿ àãðîòåõíèêà — ïîñòîÿííî äåé-
ñòâóþùèé ðåçåðâ âûñîêîýôôåêòèâíîãî ïðîèçâîäñòâà çåðíà îçèìîé ïøå-
íèöû // Ïðîáëåìû ñîâðåìåííîãî çåìëåäåëèÿ è æèâîòíîâîäñòâà è ïóòè èõ 
ðåøåíèÿ: Íàó÷íûå òðóäû Êðûìñêîé ãîñóäàðñòâåííîé îïûòíîé ñòàíöèè. — 
Ê.: Íîðàïðèíò, 1999. — Âûï. 2. — Ñ. Ç-8. 

8. Ïàâëîâ À. Í. Ïîâûøåíèå ñîäåðæàíèÿ áåëêà â çåðíå. — Ì. : Íàóêà, 1984. — 
118 ñ. 

Íàä³éøëà 13.11.2013 ð. 



46 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

UDC 633.11«324»112.1:631.526.53.04:531.048 

Palamarchuk A. I., Àlbul A. O., Kozlov V. V. Collected scientific articles 
of PBGI-NCSCI (in Ukrainian). 2013. Issue 22 (62). 

THE REACTION OF MODERN WINTER DURUM WHEAT VARIETIES 
TO THE PLANTING DATES AND SEEDING RATES IN THE SOUTH 

OF UKRAINE 

Ukraine always was the country of the developed grain husbandry. In the 
southern steppe of Ukraine winter crops are of decisive importance in increas-
ing grain production, and one of the leading crops is winter durum wheat. 

In increasing this crop productivity and grain quality of first-priority signifi-
cance are varieties. With releasing new varieties the topical problem becomes 
the improvement of their cropping practices. 

Among agronomic practices, which substantially influence winter durum 
wheat productivity, planting time and seeding rate are of great importance. In 
this connection we set the task to specify agrobiological aspects of applica-
tion of different planting dates and seeding rates of winter durum wheat on 
the basis of the research studies conducted in 2006–2008 at the Laboratory 
of winter durum wheat breeding and seed production of the Plant Breeding 
and Genetics Institute. 

Having conducted the research studies we have found that the efficiency 
of application of different planting dates and seeding rates depended not only 
on climatic conditions during the plant vegetation, but also on a variety. Each 
variety has the optimum planting date on which its genetic potential is more 
fully realized. 

It was found that under favorable conditions semi dwarf varieties with 
low photoperiod sensitivity Perlyna odes’ka and Burshtyn differed on yield 
increase between different planting dates by 0.21–0.42 t/ha whereas short-
statured variety Laguna with high photoperiod sensitivity differed by 0.85 t/ ha. 
Grain yield when different seeding rates were applied was influenced by the 
autumn meteorological conditions as well as planting dates. Along with in-
crease in grain productivity of new durum wheat varieties quite topical is the 
problem of grain quality improvement. In our studies this index depended on 
the climatic conditions of the year and planting dates. The plants of late plant-
ing dates under favorable conditions during the spring period and at the grain 
filling stage were more developed, and their vegetative mass was dark green 
that indicated the sufficient content of nitrogen in the biomass. For the ac-
count of reutilization of nitrogen from vegetative parts of the plant into grain, 
the grain of late planting dates accumulated more nitrogen, and as a result 
the protein content in the grain was also higher. Thus, on basis of the obtained 
results it is possible to draw certain conclusions. Sowing of new winter durum 
wheat varieties can be done on early admissible dates after the rain fall; un-
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der the favorable autumn conditions planting dates can be shifted closer to 
the late admissible dates. Sowing on later dates comparing with optimal ones 
under the favorable conditions reduced the grain yield to a lesser degree than 
sowing on early dates. 

Figures — 5. Bibliography — 8. 
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ÐÅÀÊÖÈß ÑÎÂÐÅÌÅÍÍÛÕ ÑÎÐÒÎÂ ÏØÅÍÈÖÛ ÎÇÈÌÎÉ ÒÂÅÐÄÎÉ 
ÍÀ ÑÐÎÊÈ ÏÎÑÅÂÀ È ÍÎÐÌÛ ÂÛÑÅÂÀ ÍÀ ÞÃÅ ÓÊÐÀÈÍÛ 

Èññëåäîâàëè ñîðòà ïøåíèöû òâåðäîé îçèìîé òðåõ ñðîêîâ ïîñåâà è 
ðàçíûõ íîðì âûñåâà ñåìÿí. Îïðåäåëåíà çàâèñèìîñòü óðîæàÿ êàê îò ñðî-
êîâ ïîñåâà è íîðì âûñåâà, òàê è îò ïîãîäíûõ óñëîâèé îñåíè. 

Ïðèâåäåíû ïîêàçàòåëè êà÷åñòâà çåðíà, â ÷àñòíîñòè áåëêà, òàêæå â 
ñâÿçè ñî ñðîêàìè ïîñåâà. 

Ðèñóíêè — 5. Áèáëèîãðàôèÿ — 8. 
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THE ROLE OF PRIMARY ROOT SYSTEM IN THE YIELD 
FORMATION OF MEDIUM TALL AND SEMI-DWARF VARIETIES 
OF SPRING BARLEY 

In resistance to a soil drought in the early stages of seed germination 
the key role plays the primary root system: the number of seminal roots 
and their length, the length and the dry matter weight of the coleoptile. 
The stages and methods of development of six-row medium tall spring 
barley varieties Vakula and Helios, and semi-dwarf varieties Ros’ and 
Halychanin have been described. 

Key words: spring barley, seminal roots, coleoptile, semidwarfism, vari-
ety, yielding capacity. 

Introduction. In the beginning of the last century in rural farms of the 
south of Ukraine over 50 % of barley grown area was occupied by multiple-
row population varieties. The first breeding variety Pallidum 32 (originators: 
A. A. Sapegin and D. I. Baranskiy) wasdeveloped at the Ukrainian Plant Breed-
ing and Genetics Institute in 1931 by a repeated selection of the best geno-
types from a local population variety, and it was six row variety. In 1940 the 
variety grown area was over 700000 hectares [1]. 

In the early thirties of the last century Prokofiy Fomich Garkavyi begun his 
research activity in Odessa at the Ukrainian Plant Breeding and Genetics In-
stitute. He was the pupil of two outstanding scientists of the last century — 
Andrey Afanasievich Sapegin and Nikolay Ivanovich Vavilov. The stage of sci-
entific plant breeding has begun. For the first time in Ukraine the method of 
hybridization with the use of ecologically distant genotypes was used. Various 
two row spring barley varieties and six row winter varieties intended for fodder, 
food and brewing use for the steppe and forest-steppe region were developed. 

The barley varieties developed by «the barley father of Soviet Union» 
P. F. Garkavyi over almost the time of half a century gradually occupied the 
major barley grown areas in Ukraine. Those varieties were also widely grown 
over the borders of our country: in Moldova, in the North Caucasus, in the 
Volga region, in the Ural Mountains region, in Kazakhstan, Kyrgyzstan, in the 
Far East. Over that period of time the yield capacity of barley varieties was 
more than doubled [1]. 

© Kirdoglo Ye. K., Polyshchuk S. S., 2013
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After the Second World War the spring barley varieties in Ukraine and al-
most in all the regions of the former Soviet Union were two row (99,9 %), and 
winter varieties — six row [2]. 

In the early eighties of the last century at the Laboratory of Spring Barley 
Intensive Varieties Breeding of the All-Union Plant Breeding and Genetics In-
stitute a number of six-row spring barley varieties of «a new type» [1,2]: Palli-
dum 90, Pallidum 76 and Muromets were developed and entered the State tri-
als. The originators of the varieties believed that if a six-row ear was «fasten» 
to the modern two-row varieties of barley the problem of productivity would 
be solved. But it did not happen. Those varieties under favorable soil water 
availability conditions exceeded in yield the two-row varieties by 10–20 %, but 
under drought conditions their yield was almost three times lower than that 
of the two-row varieties. They almost did not tiller, had wide leaves, a small 
and unsmooth grain, rough awns which could not be separated from the grain 
during thrashing. In addition, they were affected by smut and other diseases. 
Soon, all those varieties were excluded from the State trials. 

It is known that the root system plays the key role inresistance to a soil 
drought in the early stages of seed germination. Spring barley generates 
more seminalroots than winter barley. The seed of two-row varieties of a 
steppe ecology type in the course of germination generates a considerably 
higher number of seminalroots, the roots of the varieties function during all 
the vegetation, penetrate into soil up to 125 cm and form the nodal root sys-
tem earlier than varieties of a forest-steppe ecology type [3–6]. 

The role of seminal roots in grain productivity of spring barley in due time 
was thoroughly studied by Prof. A. Ya.Trofimovskaya (VIR), Prof. P. V. Danil’chuk 
(PBGI), PhD (Agricultural Sciences) I. F. Loshak (Kazakhstan) [5–8]. 

The genotypes of two-row barley varieties of a steppe ecology type gen-
erate a more developed coleoptile than six-row barley varieties. Two-row bar-
ley varieties of Irano-Turkestani group with a developed coleoptile (7–9 cm 
and more) less reduce field germination under adverse growing conditions 
than six-row barley varieties having short coleoptiles (4–5 cm) [7]. 

Over the last 50 years the geneticists and breeders of the leading breeding 
centers of the world have achieved considerable success in barley breeding. 
For this period of time in many countries the yield capacity of barley increased 
by more than twice. It became possible due to stage-by-stage considerable 
plant height reduction (60–70 cm against 90–120 cm), resistance to lodg-
ing, resistance to diseases, and an increase in number of productive tillers 
and grain number in an ear. The modern European varieties are capable of 
producing yields at the level of 7.5–8.0 t/ha and more when intensive farming 
technologies with seeding rate of 2.0–2.2 million seeds/ha are used. 

The majority of the Ukrainian spring barley varieties are still insufficiently 
resistant to lodging. In the Forest-Steppe and Polesie regions the varieties are 
higher (120–150 cm) than the West European varieties, therefore they cannot 
be grown using intensive farming technologies. However, the Ukrainian variet-
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ies of a steppe ecology type generate a more developed root system and are 
more tolerant to heat. 

The recessive semi-dwarf gene (sdw) was located on the chromosome 
3HL, and the root system as a quantitative trait is a complex index. Therefore, 
we believe that development of semi-dwarf genotypes, even six-row barley, 
with plant height no more than 60 cm is a quite real task. 

In the late seventies of the 20th century an outstanding Czech breeder 
F. Minarzhik has developed a dwarf genotype of spring two-row barley Íå-
2468 of 50 cm high with two dwarf genes. The dwarf genotype formed a long 
(26–28 grains), loose (unlike the Japanese dwarfs with a dense ear of var. 
nanum type), an upright ear, narrow leaves with vertical orientation. Due to 
the increased number of tillers the genotype generated 1200–1300 culms/m2 
(a personal communication, the Hrubšice Breeding Station, Czechoslovakia, 
1979). 

Material and methods. For improvement of spring six-row barley with 
negative traits the two-row heat resistant genotypes of a steppe ecology type 
developed at our institute which possessed resistance to smut, powdery mil-
dew and other diseases were involved in hybridization. As a female compo-
nent the breeding lines obtained from crosses [(ñ. ³.13664 õ Donetskiy 4) õ 
Odesskiy 36] õ Odesskiy 36 — Medicum 32/76, Medicum 20/76, Medicum 
42/76 were used. Later (1983–1987), the latter were registered for growing in 
many regions of the USSR under the names Pervenets and Vestnik. 

The breeding work began in 1976 and continued over 30 years. In cross-
es two-row and six-row genotypes were involved — donors of valuable traits; 
composite crosses, step-by-step crosses and selections of desirable geno-
types were carried out. 

The varieties of two-row and six-row barley were studied by the following 
traits: a number of seminal roots, their length and dry matter weight, coleoptile 
length. 100 plants of each variety were studied. The seeds were soaked in rolls 
and kept in the thermostat at the temperature of 10 °Ñ during 10 days in dark-
ness. The coleoptile ruptures just in ten days, and its length remains invariable. 
The results of this study are presented in the table and in the figures 1, 2, 3. 

Gradually we managed to develop the genotypes of six-row spring bar-
ley which did not so essentially reduce the yield under the adverse growing 
conditions. The developed varieties (in the co-authorship) Vakula (Medicum 
32/76 õ Pallidum 129 õ Athos õ Pallidum 76) and Helios (Medicum 32/76 õ 
Pallidum 129 õ Athos) meant for fodder production form a large, quite smooth 
grain with a thin hull; they have almost smooth awns and are more resistant to 
the most prevailing diseases, but they are still insufficiently resistant to lodg-
ing and ear fragility. 

From the cross (Odesskiy 82 õ Donetskiy 6) õÍå-2468 the first in Ukraine 
semi-dwarf two-row barley variety Ros’ has been developed for the Forest-
Steppe and Polesie regions. In 1991 at the Nemirov variety testing station 
of Vinnitsa region the variety yielded 9.67 t/ha (a record in Ukraine). The 
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variety was enrolled in the Register of Plant Varieties in 1993. In 2000 the 
grown area of the variety was already 115.3 thousand hectares. But soon 
Ros’ was excluded from the Register because it was affected almost by all 
the diseases. 

Table 

Seminal roots and coleoptiles of some spring barley varieties 

Variety
A number 
of seminal 
roots, units

The root 
length, 

cm

The weight 
of the 

roots, g

The co-
leoptile 

length, cm

1000-grain 
weight, g

Pallidum 90 (var. pal-
lidum)

4,42 ± 0,14 4,76 ± 0,18 4,23 4,38 ± 0,18 48,7

Muromets (var. pal-
lidum)

4,52 ± 0,16 4,82 ± 0,22 4,19 4,40 ± 0,20 48,6

Medicum 32/76 (var.
mediñum)

6,59 ± 0,20 6,86 ± 0,31 5,96 6,67 ± 0,23 49,4

Pervenets (var.
mediñum)

6,68 ± 0,19 6,80 ± 0,44 5,92 6,61 ± 0,25 49,5

Pallidum 107 (var.
pallidum)

5,22 ± 0,21 5,02 ± 0,33 4,22 4,72 ± 0,27 48,6

Vakula (var. pallidum) 5,57 ± 0,29 6,42 ± 0,24 5,66 6,38 ± 0,34 49,4
Helios (var. rikotense) 5,52 ± 0,18 6,48 ± 0,18 5,62 6,29 ± 0,16 49,6
Ros’ (var. nutans) 5,42 ± 0,21 6,26 ± 0,30 5,89 6,48 ± 0,18 49,7
Halychanyn (var. pal-
lidum)

5,28 ± 0,26 6,54 ± 0,23 5,64 6,58 ± 0,21 48,9

ÍÑÐ
05

0,60 0,67 0,61 0,78 0,35

The breeding work continued. In hybridization two-row and six-row gen-
otypes were involved, composite crosses and selections of desirable geno-
types were carried out. 

The first several six-row breeding lines of a dwarf type (50–60 cm against 
85–90 for conventional varieties) were obtained from the cross Pallidum 
107 õ Ros’. (Control nursery, 5 ì2, 1995). But under drought conditions of 
the south of Ukraine those lines demonstrated more considerable incom-
plete seed set in the ear (from 30 to 70 %) than the tall genotypes. Some 
more years was needed — selections of desirable genotypes by the pedi-
gree method for the following characteristics: normal viable pollen, a num-
ber of seminal roots, resistance to root rots and others traits. In 2002 the 
crosses were made again: Vakula õ 91–67–2 (a semi-dwarf genotype), He-
lios õ 91–67–2, 91–67–2 õ Vakula, 91–67–2 õ Helios. In 2007 in the con-
trol nursery around a hundred lines of a semi-dwarf type were studied. The 
best of them — 02–130–01, 02–130–09, 02–131–3, 02–131–5, 02–131–
10, 02–131–13 — formed a large ear resistant to fragility, had good tillering 
capacity, were resistant to diseases, and the most important thing was that 
they formed normal viable pollen, and their yield was higher than the yield of 
Vakula and Helios (110–126 %). 
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Fig. 1. Variety Muromets kept during 10 days in the thermostat 
at the temperature of 10°C in darkness 

Fig. 2. Variety Pervenets kept 10 days in the thermostat 
at the temperature of 10°C in darkness 

Fig. 3. Variety Halychanyn kept 10 days in the thermostat 
at the temperature of 10°C in darkness 
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In 2009 in the adaptation trial at the Khmelnitskiy Institute of Industrial 
Agriculture Production (Head of the Seed Production Department — V. V. Ste-
panchuk) when conventional farming practice was used the breeding line 02–
131–5 yielded 6.83 t/ha and surpassed variety Helios by 40 % (!), and in dry 
year 2010 with the yield of 4.51 t/ha surpassed it by 30.2 %. 

In 2010 the first in Ukraine six-row barley variety of semi-dwarf type de-
veloped for the Northern and Northwest regions of Ukraine under the name 
of Halychanyn was transferred to the State trials and since 2014 it will be reg-
istered in the State Register of Plants of Ukraine. In 2011–2013 in the Forest-
Steppe and Polesie regions under dry conditions Halychanyn considerably 
surpassed in productivity other varieties. Halychanyn generates a developed 
root system and a developed coleoptile (table, fig. 4). It is a mid-ripening va-
riety which has a long ear (50–70 grains) resistant to fragility, forms quite a 
large grain with thin hull. According to the Ukrainian Institute of Plant Varieties 
Examination Halychanyn is of brewing orientation. It is resistant to lodging and 
to the most prevailing diseases. 

Fig. 4. Variety Halychanyn in dry year (PBGI, 2010) 

We hope that Halychanyn growing by intensive farming technologies will 
find its place in the agricultural industry. 

Discussion of the results. Our long-term studies of the entries of VIR 
barley world collection have revealed the following : by number of seminal 
roots the entries from Turkey, Afghanistan and Ethiopia k-6823, k-6927, 
k-6940, k-8946, k-8682, k-8855, k-8686, k-8692, k-8695, Jet (k-18703) sig-
nificantly differ from our varieties. 

The most number of seminal roots had the line SL-6823 (var. nutans) — 
6–7 roots per plant against 4–5 in conventional varieties. 

By the way, in 1985 in the entry SL-6823 the new gene Un12 of complex 
resistance to smut was identified [10]. With the involvement of SL-6823 the 
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varieties Prestyzh (1995), Het’man (2001), Khadgibey (2004, Russia), Ko-
mandor (2007),Sviatohor (2010), Voevoda (2012) were developed. 

Unfortunately, in Ukraine almost nobody is engaged in the studies on the 
role of seminal roots and coleoptile length in barley breeding. 

The authors express their gratitude to the research workers, engineers 
and laboratory assistants of the institute who assisted in carrying out this work: 
Petkova O. S, Garkavyi O. P, Perekhrest V. A, Kholodovskaya O. Ì, Feoktistov 
P. A, Pomond S. A. and others. 
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ÐÎËÜ ÏÅÐÂÈÍÍÎ¯ ÊÎÐÅÍÅÂÎ¯ ÑÈÑÒÅÌÈ Ó ÔÎÐÌÓÂÀÍÍ² ÓÐÎÆÀÞ 
ÑÅÐÅÄÍÜÎÐÎÑËÈÕ ² ÍÀÏ²ÂÊÀÐËÈÊÎÂÈÕ ÑÎÐÒ²Â ßÐÎÃÎ ß×ÌÅÍÞ

Ó ñò³éêîñò³ äî ´ðóíòîâî¿ ïîñóõè íà ðàíí³õ åòàïàõ ïðîðîñòàííÿ çåðíà 
êëþ÷îâó ðîëü â³ä³ãðàº ïåðâèííà êîðåíåâà ñèñòåìà: ê³ëüê³ñòü çàðîäêîâèõ 
êîð³íö³â, ¿õíÿ äîâæèíà, ìàñà ñóõî¿ ðå÷îâèíè êîð³íö³â, à òàêîæ äîâæèíà 
êîëåîïòèëÿ. Îïèñàí³ åòàïè ³ ìåòîäè ñòâîðåííÿ ñåðåäíüîðîñëèõ ñîðò³â 
øåñòèðÿäíîãî ÿ÷ìåíþ Âàêóëà ³ Ãåë³îñ òà íàï³âêàðëèêîâèõ Ðîñü ³ Ãàëè÷à-
íèí.

Òàáëèöÿ — 1. Ðèñóíêè — 4. Á³áë³îãðàô³ÿ — 10.

ÓÄÊ 633.16:631.527 

Êèðäîãëî Å. Ê., Ïîëèùóê Ñ. Ñ. Ñáîðíèê íàó÷íûõ òðóäîâ ÑÃ²–ÍÖÍÑ. 
2013. Âûï. 22 (62). 

ÐÎËÜ ÏÅÐÂÈ×ÍÎÉ ÊÎÐÍÅÂÎÉ ÑÈÑÒÅÌÛ Â ÔÎÐÌÈÐÎÂÀÍÈÈ 
ÓÐÎÆÀß ÑÐÅÄÍÅÐÎÑËÛÕ È ÏÎËÓÊÀÐËÈÊÎÂÛÕ ÑÎÐÒÎÂ 

ßÐÎÂÎÃÎ ß×ÌÅÍß 

Â óñòîé÷èâîñòè ê ïî÷âåííîé çàñóõå íà ðàííèõ ýòàïàõ ïðîðàñòàíèÿ 
çåðíà êëþ÷åâóþ ðîëü èãðàåò ïåðâè÷íàÿ êîðíåâàÿ ñèñòåìà: êîëè÷åñòâî 
çàðîäûøåâûõ êîðåøêîâ, äëèíà, ìàññà ñóõîãî âåùåñòâà è äëèíà êîëåîï-
òèëÿ. Îïèñàíû ýòàïû è ìåòîäû ñîçäàíèÿ ñðåäíåðîñëûõ ñîðòîâ øåñòè-
ðÿäíîãî ÿ÷ìåíÿ Âàêóëà è Ãåëèîñ è ïîëóêàðëèêîâûõ ñîðòîâ Ðîñü è Ãàëè-
÷àíèí. 

Òàáëèöà — 1. Ðèñóíêè — 4. Áèáëèîãðàôèÿ — 10. 
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SPRING BARLEY RESISTANCE TO THE MOST WIDESPREAD 
DISEASES IN UKRAINE: BREEDING AND GENETICS ASPECTS 

To the memory of my teacher, an outstanding breeder 
and  an academician, Procopiy Fomich GARKAVYI 

is devoted 

The problems of barley breeding for resistance to the most widespread 
diseases in Ukraine are discussed. The results of long-term studies on 
harmfulness of some diseases, genetics of resistance, the character-
ization of effective donors, the breeding methods and the results of 
developing the varieties with complex resistance to the diseases have 
been discussed. 

Key words: smut diseases, powdery mildew, barleystripe, netblotch, 
brown rustvirus, scald, barley yellow dwarf virus, yellow mosaic virus, 
harmfulness, genetics of resistance, plant breeding, grain quality. 

Introduction. The spring barley varieties developed at the Plant Breeding 
and Genetics Institute (PBGI)are grown almost on 70 % of the area under this 
crop in Ukraine and Moldova, and about on 14 % in the Russian Federation. 
The major stability factor of barley grain production is the resistance of com-
mercial varieties to pathogens of infectious diseases; therefore development 
of such varieties is traditionally the main objective of our breeding work. The 
old varieties developed at the institute between the thirties and the seventies 
of the last century were affected by smut, powdery mildew, rust, barley stripe 
and netblotch, but the varieties developed over the last 40 years are charac-
terized by a genetically controllable resistance to the diseases. The varieties 
are resistant to lodging, more responsive to fertilizers; under the conditions of 
insufficient moisture supply in the south of Ukraine they better than other va-
rieties realize high indexes of the potential yield and the quality of grain meant 
for forage and brewing beer. 

Such results were reached by a purposeful systematic breeding work in 
the following directions: the study of specific and racial structure of the dis-
ease pathogens and their harmfulness; the creation of the infectious back-
grounds and developing methods of artificial inoculation; the study of the ge-
netics of the resistance as well as searching and developing reliable donors of 
resistance, development of special breeding methods. 

© Kirdoglo Ye. K., 2013
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History and the present. Since the early thirties of the last century Pro-
kofiy Fomich Garkavyi begun his research activity in Odessa at the Ukrainian 
Plant Breeding and Genetics Institute. He was the pupil of two outstanding 
scientists of the last century — Andrey Afanasievich Sapegin and Nikolay Iva-
novich Vavilov. The stage of scientific plant breeding has begun. For the first 
time in Ukraine the method of hybridization with the use of ecologically distant 
genotypes was used. At the same institute A. A. Sapegin for the first time in 
the world developed and began to apply the method of «variety repairing» [1]. 
Later on American scientists Harlan H. V. and Pope M. N. called it the method 
of backcrosses [2]. Such kind of research was offered by A. A. Sapegin to a 
young scientist P. F. Garkavyi in the preparation of his thesis. At the same time 
the radiation-induced mutagenesis began to be used, the important genetic 
studies on growth habit, resistance of plants to covered smut etc. were car-
ried out. Various varieties of spring and winter barley meant for fodder, food 
and brewing for steppe and forest-steppe regions were developed. 

The barley varieties developed by «the barley father of Soviet Union» 
P. F. Garkavyi over almost the time of half a century gradually occupied the 
major barley grown areas in Ukraine. Those varieties were also widely grown 
over the borders of our country: in Moldova, in the North Caucasus, in the 
Volga region, in the Ural Mountains region, in Kazakhstan, Kyrgyzstan, in the 
Far East. Over that period of time the yield capacity of barley varieties was 
more than doubled [3]. 

The smut diseases were considered as the most widespread and harmful 
among infectious diseases of cereal crops. To the middle of 19th century sci-
entists considered smut fungi as the diseases of «degeneration» and called 
them «plague» [4–6]. In the beginning of the last century (1900–1914) in Rus-
sia only direct losses of grain from smut diseases were annually of 5682 thou-
sand tons [7]. 

Thermal disinfection of seeds, sowing of cereal crops in early winter time 
and other practices were ineffective. Since the beginning of the 60’s of the 
last century chemicals began to be applied. The most popular was Granosan, 
organic mercury-based preparation that was extremely toxic for people and 
animals. 

In the 70’s of the last century despite carrying out large-scale actions on 
chemical disinfection of seeds only direct losses of barley grain yield from 
loose smut were on the average of 14 % [8]. 

Currently, the chemical industry offers a variety of new, already «moder-
ately toxic» preparations: Vitavax 200FF, Maxim Star, Vega, Styrax, Tebuzan 
Ultra and others. 

The modern paleomycologists are of opinion that the pathogenic fungi 
including the smut ones which belong to the order of Ustilaginales appeared 
on the Earth 200–250 million years ago [9–11]. By the end of the 19th century 
in all the classifications the smut fungi were united under the name Ustilago 
carbo Tul. [12,13]. Later on A. Brefelda and N. I. Vavilov assumed that the 
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smut fungi are highly specialized species [13,14]. The mycologists numbered 
about 900 species of smut fungi in the nature [7], but later on the assumption 
was disproved [15]. 

Material and methods. In Ukraine three species of barley smut diseas-
es are spreaded: loose smut — Ustilago nuda (Jens.) Kell. et Sw., covered 
smut — Ustilago hordei (Pers.) Kell. et Sw., and false loose smut — Ustilago 
nigra (Tapke). The most widespread was considered loose smut. 

The study of loose smut harmfulness which we carried out in the Steppe 
(Odessa, PBGI) and Forest-Steppe region (the experimental farm «Novosel-
ovskoe» in Kotovsk district of Odessa region) revealed that the yield shortfall 
was due to the direct as well as the hidden losses. The hidden losses of two 
row barley varieties were 5–6 times more than direct ones, and six row variet-
ies having maximum level of the direct losses of 3,2 % had the actual decrease 
in yield of 30 % and more comparing with the check variety. According to our 
observation such a high level of the hidden losses was caused by several fac-
tors: an increase in the rate of small seeds, a decrease in the field germination 
and tillring, a partial death of the plants during the growing season, a serious 
affect by some diseases [16]. 

An extensive study of a species and racial composition of the smut dis-
eases began for the first time at the All-Union Research Institute of Plant In-
dustry (VIR) in the beginning of 1960’s by Prof. V. I. Krivchenko. Using the 
empirical testing sets the species and racial composition as well as the area 
of distribution of the smut diseases were determined; the methods of artificial 
inoculation were improved, the world collection was evaluated using an artifi-
cial inoculation; some entries resistant to smut were recommended to use in 
breeding [17]. 

A characteristic feature of biological reproduction of the smut fungi is their 
intraspecific and interspecific hybridization. Each new generation of the fungi 
is a complex heterogeneous population. As some species and physiological 
races of the smut fungi often parasitize in the tissue of the same plant the 
probability of the contact between them increases significantly, and therefore 
it plays a crucial role in the processes of race formation. It was proved that 
the virulence genes of the smut fungi hybrids were often identical and were 
inherited independently of other traits. It was assumed that false loose smut, 
which was described by V. E. Tapke in Canada in 1932, was the product of 
hybridization between loose and covered smut  [15, 18–21]. 

False loose smut of barley is the pathogen with a dust-forming sorus 
therefore it is often confused with loose smut. In the stage of barley flower-
ing the spores of the fungi fall on the ovary of the flower and then penetrates 
through the hull. The spores remain viable on the grain surface and even in the 
soil within 3–5 years. During this time a diploid parasitic mycelium is formed. 
This species considerably progresses and occurs in the populations of «dust-
forming smut» in many regions of Ukraine, the Central Russia, Siberia and 
Kazakhstan [15, 21, 23–25]. 
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According to our observations false loose smut on winter barley in Ukraine 
practically was completely replaced in the fungi population by covered and 
loose smut [20]. False loose smut affects 35 species of cultivated plants [15, 
23]. In our studies (1981–1990) when 25 the most widespread barley variet-
ies in Ukraine and Russia were inoculated with different smuts it was found 
that under the identical infectious load the infection rate of false loose smut 
was much higher than that of loose or covered smut [26]. 

Taking into account afore-mentioned as well as a high energy of re-
production and the migration ways of smut pathogens, it is necessary to 
acknowledge that a strategic direction of breeding for resistance to the 
smut diseases should be a complex resistance to all three smut species 
[27, 28]. 

The evaluation of the world collection of VIR revealed that the most number 
of entries resistant to the smut fungi was found among the local varieties from 
Ethiopia [17]. More detailed studies revealed that their resistance as a result 
of the associated evolution of a host plant and the pathogen is race specific 
and is inherited polygenicaly. Therefore, their use in the breeding program is 
quite problematic. In order to overcome the low productivity of the genotypes 
involved in the hybridization backcrosses and composite crosses should be 
used. But in this case there is always a jeopardy that the complex heteroge-
neous system of resistance will be «disintegrated» in the hybrid progeny into 
some weak genes and the resistance will be lost. 

The universal representative of this group is a local variety from Ethio-
pia — Jet (k-18703, ñ. i. 967) which was introduced to Canada from the 
world collection of VIR in the early 1930’s. In the beginning, in this vari-
ety one dominant gene of resistance designated as Un6 was identified. 
Later on, almost in 10 years, in the variety Jet one more gene — Un3 was 
revealed, and then some more genes of resistance to loose and covered 
smut were identified. D. L. Mumford and D. C. Rasmusson found out at Jet 
variety the reaction of «supersensitivity» that meant the following: when 
the first sprout with fungusmycelium in an apical cone perished completely 
from the node tillering a new tillers ratoon, however without parasitic my-
celium [29]. 

Soon in Canada the first commercial varieties with resistance to loose 
smut were developed: Keystone (Un6), Paragon, Befarb, Kitchin, Bonanza, 
Conquest, Trent (Un3, Un6). Some similar varieties were also developed in 
the Western Europe: Harar (Italy), Djeddah, Emir (Netherlands), Edelmut 
(Germany) [30, 31]. 

The intensive searches of new sources of the resistance genes did not 
give positive results over many years. The resistance in the examined entries 
of the collection was identical to Jet variety or it was characterized by a weak 
immunological effect. Over 30 years the only donor of resistance was the bar-
ley variety Jet. Only in the end of 1960s in Canada in the entry of winter barley 
introduced from the Northern Caucasus (it was probably the variety Krasno-



60 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

darskiy 2929), a dominant gene was identified which suppressed the infection 
of all loose smut races in America. At first, this entry was named «Russian», 
and later on «Milton». The gene was designated as Un8 [32]. 

The analysis of references and our own results of the long-term study of 
an array of resistant genotypes (tabl.) enabled us to draw the following con-
clusions: 

– the racial composition of smut fungi in different regions is not identical; 
a considerable quantity of the identified genes of resistance appeared to be 
not effective to a «local» smut in Ukraine; 

– the resistance of the variety Jet to the populations of different smut spe-
cies is controlled by the complex polygene system. The resistance to «local» 
loose, false loose and covered smuts, unlike the Canadian species, is inher-
ited conjointly; 

– the resistance of c. i.13664 (the spring genotype, a derivative of the 
variety Milton) to all the smut species is controlled by one independent domi-
nant gene Un8; 

– the linkage of the identified genes with any marker morphological traits 
was not found, except Un1 gene on chromosome 7HS of the variety Trebi [33] 
and Un8 gene on chromosome 1HL of the variety Milton [29]. The chromo-
somal localization of other genes remains still unclear; 

– the resistance reaction of the entries from the VIR collection, namely 
k-3282, ê-8682, k-8855, k-8686, k-8692, k-8695, k-8709, k-8710, k-8721, 
k-8731, k-8761, k-20141, is identical to the reaction of the variety Jet. These 
entries cannot be considered as donors of new genes of resistance, but un-
doubtedly they need to be examined [25, 26, 30–32]; 

– we identified some new genes of resistance in the entries k-8728 (Ethi-
opia) and l-6823 (Turkey). 

Testing these sources in other regions of Russia (some European loca-
tions, Siberia) confirmed the results of our studies. Prof. V. I. Krivchenko rec-
ognized these entries as the donors which are of «extremely high immuno-
logic type». The lysis of mycelium begins already in an embryo stage, in the 
first stage of pathogenesis. The new dominant genes are not allelic to the 
gene Un8, and are inherited independently. These genes were designated as 
Un11 and Un12 [17, 31]. 

The use in plant breeding the resistance of embryonic type has big pros-
pects because it is beyond the theory of «associated evolution». In this case 
we probably deal with a product of «divergent evolution». Such resistance is 
race specific and monogenicaly inherited; it is simply controlled, and that al-
lows using in breeding backcrosses and composite crosses. The varieties de-
veloped with involvement of Un8 and Un12 genes keep resistance to the smut 
diseases over 40 years. 

In the breeding program, which we began in 1972 under the guidance 
of P. F. Garkavyi, the variety Jet and the entry c. i. 13664 were used as donors 
of the resistance. 
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Table 

The efficiency of barley resistance genes to loose smut (PBGI, 1974–1987)

Source of resistance 
genes 

Author
Gene sym-

bol 

Susceptibility level and 
reaction type on artificial 

inoculation, %

Plants Germs
Trebi Livingston J. E., 1942 Un1 S äî 80 60–70
Missuri Livingston J. E., 1942 Un2 S äî 80 50–70
Ogalitsu Schaller C. W., 1949 Un3 R(S) 0–40* 20–50
Dorsset Schaller C. W., 1949 Un4 S äî 100 50–60
X173–10–5-6–1 Schaller C. W., 1949 Un5 S äî 70 40–50

Keystone
Scoropad W. P., 
Johnson L. P., 1952

Un6 R(S) 0–30* 30–40

Conquest
Moseman J. G., 
Metcalfe D. R., 1969

Un3, 
Un6

R 30–50

Anoidium Andrevs J. E., 1956 un7 S äî 90 80–90
c. i. 13664 Metcalfe D. R., 1966 Un8 R 0
OAC-21–1 Kozera W., 1979 Un9 S äî 70 50–60
ÎÀÑ-21–2 Kozera W., 1979 Un10 S äî 70 50–60
L-8728 
(nutans)

Garkavyi P. F.,
Kirdoglo E. Ê., 1980

Un11 R(M) 0–10* 0–10

L-6823 
(nutans)

Garkavyi P. F.,
Kirdoglo E. Ê., 1985

Un12 R 0

A note: R — absolute resistance, M — incomplete resistance, S-susceptibility. 
* The degree of infestation changes depending on the race of the fungus. 

Due to the fact that these primitive genotypes was characterized by low 
grain productivity and other negative traits to develop the breeding material 
resistant to smut and possessing a complex of other economically valuable 
traits using simple crosses was impossible. Therefore, we developed the 
method of discontinuous backcrosses [27, 28]. 

We controlled the transfer of the resistance genes in the hybrid progeny 
after each cycle of crosses by inoculation the seeds of F2 generation with the 
suspension of false loose smut spores and F2 plants with loose smut spores 
during flowering using the vacuum method. The discontinuous backcross al-
lowed to obtain the desirable results. Within F2 plants a selection on morpho-
logical (approbation) traits of the recurrent variety was made; one ear from 
a plant was used for making a cross (backcross), and other two-three ears 
were inoculated by V. I. Krivchenko’s methods. Then, by the resistance of F3 
«female» lines only those plants of F1 BCn were selected which were abso-
lutely not affected by loose and false loose smut. Later on this method was 
approved and applied in other breeding institutions [17, 34]. 

For qiute a short time (1972–1976) using a greenhouse (that allowed to 
grow up three generations per year) the analogues of varieties Yuzhnyi, Cher-
nomorets, Odesskiy 36, Odesskiy 69, Odesskiy 70, Nutans 244 resistant to 
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smut were developed. In the sequel these lines were used as the secondary 
donors of the resistance. Simultaneously promising breeding lines with com-
plex resistance to other diseases were developed. 

Powdery mildew (Erysiphegraminis f.sp. hordei = Blumeria graminis 
f. sp. hordei). It is widespread and quite harmful disease. In the regions with 
sufficient moisture supply the yield losses can reach 30 % and more. In the 
Western Europe, with more wet climate than in the Steppe region of Ukraine, 
powdery mildew is the most harmful disease of this crop. If the affection of 
the plants in the field by the disease reaches 20 % the plants should surely be 
treated with fungicide by spraying it on the plants. 

In the European countries the big attention to the problem of barley re-
sistance to powdery mildew has been paid over 100 years. The result of the 
first genetic experiments on the character of barley resistance to powdery 
mildew inheritance was published by F. Biffen in 1905 [35]. In many countries 
the study of the racial composition of the pathogen and identification of the 
resistance genes began. With the development of genetic research methods 
it became possible to ascertain their chromosomal localization. All this con-
tributed to the development of resistant varieties. 

The relationship between the host-plant and the pathogen are usually 
based on the race specific relations according to Harold Henry Flor gene-
for-gene theory [36]. During the plant vegetation powdery mildew passes a 
few generations. The pathogen evolves much faster than new varieties are 
developed. 

Therefore, the resistance of pure line varieties in 3–5 years often changed 
into considerable susceptibility of the varieties. If the distribution of varieties 
with identical genes of resistance was wider they faster lost the resistance, 
and the race of the fungus virulent for the varieties became more wide-
spread. It was proved that the genes of virulence are kept and constantly 
accumulated in the fungus population. On the European continent over two 
hundred races of powdery mildew have already been registered. In the south 
of Ukraine the powdery mildew population numbers a hundred races. The 
ratio of races in the population changes over the years, but the overall viru-
lence always remains at a high level [37, 38]. To resist against epiphytotic 
distribution of powdery mildew we should just have a lot of different resistant 
varieties. 

For barley over 150 genes of resistance have already been described 
[39]. By means of molecular markers chromosomal localization was found for 
many of them. Resistance genes are almost in the whole genome: 1Í, 2Í, 4Í, 
5Í, 6Í, 7Í linkage groups [40–44]. 

Our long-term experience in the breeding work convinced us that suffi-
ciently reliable protection against powdery mildew can be obtained by a com-
bination of several efficient genes in one genotype. It is not difficult to obtain 
such a combination in practical breeding since the resistance genes are in 
different linkage groups. 
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Therefore, the problem of barley breeding for the resistance to powdery 
mildew can be reduced to the following measures: 

– the control over the changes of the pathogen racial composition, timely 
registration and study of new virulent races; 

– the involvement in breeding different genetic sources of the resistance; 
– hybridization for the purpose of combining several resistance genes in 

one genotype taking into account their chromosomal localization; 
– the improvement of methods of an infectious background creation and 

the artificial inoculation. 
The evaluation of the breeding material for resistance to powdery mildew 

in the field infectious background should be done twice: at the tillering and 
the earing stage. If the infection remains in small amounts only on the leaves 
of the lower layer such breeding lines should not be discarded. The experi-
ence of cultivation of such varieties by agricultural producers has shown that 
heterogeneous varieties with the low degree of the disease affection remain 
to be resistant for much longer time than homogeneous varieties. It happens 
due to the fact that the population of many races survives on the plants of the 
varieties which are heterogeneous by resistance, and for that reason the epi-
phytoty is not occurred for a longer period of time. 

Barley stripe (Helminthosporium gramineum = Pyrenophora graminea) 
affects barley practically in the whole territory of Ukraine. However, the mass 
affection by the disease more often occurs in the central and the north-west-
ern regions. Barley stripe is especially dangerous when seedlings are af-
fected: the roots blacken and rot (root rot), on the leaves the olive-red spots 
emerge, the tissue bursts lengthways into two or three parts and then dries 
up, the plants wither and perish. In the years with a cold, wet and long spring 
harmfulness of barley stripe reaches a considerably high level. However, ac-
cording to our observations in the south of Ukraine the degree of the disease 
affection of spring barley is of 5–10 % and 30–35 % of winter barley. 

The genetics of barley resistance to the pathogen is less studied than that 
to powdery mildew, nevertheless we have quite a wide choice of donors of 
the resistance. Among the old domestic varieties a high resistance to the dis-
ease possess the following varieties: Nutans 244, Nutans 518, Odesskiy 36, 
Pervenets’, Visnyk, Nutans 778, Donetskiy 4, Zernogradskiy 73; among the 
new varieties — Hetman, Halaktyk, Halateia, Enei; among the European vari-
eties — Mishka (France), Katarina, Thuringen (Germany), Ingrid (Denmark). 

Resistance gene Rdg1 was identified in the variety Vada; Rdg2 gene — in 
the variety Perga and Express, and it was localized on the chromosome 7HS; 
Rdg3 gene was also identified [45, 46]. 

Net blotch (Helminthosporium teres = Pyrenophora teres) is not so 
dangerous as barley stripe is. It affects barley mainly during the stage of 
earing and grain filling. The degree of the affection in the south of Ukraine 
frequently does not exceed 10–15 %. The susceptible varieties sometimes 
can be affected up to 40–50 %. In the genetic studies the resistance of 
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barley to the pathogen was determined in the following linkage groups: 3Í 
(Rpt1 gene), 1H (Rpt2 gene), 2Í (Rpt3 gene), 7ÍL (Rpt4 gene), 6ÍS (Rtd 
gene) [47–49]. 

The following European varieties are highly resistant to the pathogen: Gal-
leon (Rpt4 gene), km-1192, km-123, Zenith (Slovakia), NAD-685 (Poland), 
Atos (France). A high resistance to the pathogen passess our new varieties 
Prestyzh, Hetman, Halateia, Romantyk, Komandor, Enei and Sviatohor. 

Scald (Rhynchosporium secalis) over the last 25 years became wide-
spread in Ukraine. The disease affects barley, rye and a lot of cereal grass 
species. Just at the tillering stage watery spots of 0,5–2,0 cm size emerges 
on barley leaves, then the spots gradually dries up, darkens, surrounded by 
a yellowish or dark-red and often crenated border. When the disease affec-
tion is strong the leaves are completely dried up. Under favorable weather 
conditions for the disease the affection of barley plants in the field by the 
pathogen can be even stronger than by barley stripe or powdery mildew. A lot 
of commercial varieties from Europe, Belarus and Russia are highly suscep-
tible to the disease. Resistant to the disease are the following varieties: Per-
venets’, Ityl’, Odesskiy 111, Visnyk, Stalker, Halateia, Ekzotyk, Kharkovskiy 
112, Donetskiy 14, Larissa (Germany), Sladko, Amulet, Tolar (Czechia), Dolly, 
Morrison (Canada), Roland (Sweden). 

In the genetic researches the resistance to this pathogen has already 
been studied quite well. 14 genes have already been located almost in all 
the chromosomes of barley genome [46, 51, 52]. On the chromosome 1Í — 
Rrs14 gene; on the chromosome 3HS — Rrs1, Rrs3, Rrs4 genes; on the chro-
mosome 4H — rrs6, rrs7, rrs8, Rrs9, Rrs10, rrs11, and Rrs12 genes; on the 
chromosome 6Í — Rrs13 gene; on the chromosome 7ÍS — Rrs2 gene [45, 
50, 51]. 

Leaf rust (Puccinia hordei) is the most harmful among the rust species. 
It is a specialized pathogen affecting spring barley in the temperate climate 
regions. After a warm winter and in cool weather in the spring as well as in 
the beginning of summer during the booting stage on leaves small, up to 
1–2 mm, lightreddish-brown and later on black andreddish-brown pustules 
emerge, firstly at the top and then on underside of the leaf. The pustules are 
often arranged linearly. In susceptible varieties up to 70 % of the leaf area 
can be covered with pustules. In 2001 in the course of epiphytoty of the dis-
ease in the collection nurseries, where almost all the varieties of Ukraine and 
the most popular varieties of the Western Europe were studied, there was no 
resistant variety. Only some of our new varieties were resistant: Ityl’, Halak-
tyk, Hetman. 

By means of molecular markers 14 dominant genes of resistance to leaf 
rust have recently been localized. They are located almost on all the chromo-
somes of the genome [53–59]. In the variety Gull on the chromosome 1ÍS — 
Rph4 gene; in the variety Oderbrucker on the chromosome 2H — Rph1 gene; 
in the variety PI 355447 on the chromosome 2HL — Rph15 gene; in the variety 
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Magnif 102 on the chromosome 3HS — Rph5 gene; Rph6 gene was found 
in the variety Bolivia; Rph7 gene — in the variety Cebada Capa; on the chro-
mosome 3HL — Rph10 gene in the variety Clipper C8; on the chromosome 
5ÍL — Rph9 gene in the variety HOR 2596; on the chromosome 5ÍS — RphTR 
gene in the variety TR-306; Rph19 gene — in the variety Reka 1; on the chro-
mosome 6ÍL — Rph11 gene in the variety Clipper C-67; on the chromosome 
7ÍL — Rph3 gene in the variety Estate. 

Virus diseases in the northwest and southwest regions of Ukraine also 
often cause significant damage to the crop in the field. Barley is susceptible 
to all the phytoviruses (there are over 40 of them), but the most harmful is 
barley yellow dwarf virus (BYDV) and barley yellow mosaic virus (BYMV). 
They have similar external characters: yellowing of leaves, chlorosis, spotting, 
dwarfism, plant withering, but each virus species is strictly specific. For breed-
ing first of all the degree of harmfulness, the way of migration and the devel-
opment conditions matters. Viral diseases in Ukraine are primarily dangerous 
for winter barley. In some years the affection by the disease reached 70 %. 
For spring barley in the south of Ukraine the virus diseases are less harm-
ful. The carriers of BYDV are different species of insects: aphids, leafhoppers, 
gout flies, barley leaf beetles. When mass reproduction of the insect-carriers 
takes place in warm wet autumn there is often a stronger affection of barley 
plants by BYDV. The barley plants of early sowing are affected by the virus 
disease several times stronger than the plants of early October sowing. In 
autumn the obvious damage of plants usually does not occur. Nevertheless, 
it is still important in due time to treat the plants (even before the seedlings 
emerge) against the insect-carriers with the insecticide of system action. If it 
is not done, with the beginning of the spring the plants of winter barley would 
suffer and can perish completely. 

The breeding of barley genotypes resistant to BYDV is quite feasible. The 
dominant and recessive genes of resistance to BYDV are known, already iden-
tified and located [60–62]. Yd1 and Yd2 genes were identified in the Great 
Britain and Germany. The genes were transferred by backcrosses from the 
Ethiopian entries to the following varieties of winter barley: Asorbia, Brunhild, 
Banjo, Frances, Franca, Ganois Venus and spring barley: Corris, Shannon 
and Sutter. In France the varieties with Yd2 gene were also developed: Vixen, 
Naturel, Clarine. 

The carrier of barley yellow mosaic virus is a soil fungus Polymyxa grami-
nis which infects the roots of cereals. Fighting the virus using agricultural 
practices is almost ineffective, resistant varieties are needed. 

In Japan and Germany the results on the study of the genes of resistance 
to BYMV have recently been published. In Germany a set of allelic recessive 
genes has been localized: on the chromosome 4HL — rym8 and rym9 genes; 
on the chromosome 4HS — rym11 gene; on the chromosome 3HL — rym4 
and rym5 genes; on the chromosome 5HS — rym3 gene; on the chromosome 
7HL — dominant Rym2 gene [63, 64]. 
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Discussion of the results. The breeding program we developed which 
meant a stage-by-stage combination in one genotype of complex resistance 
to the pathogens of infectious diseases, tolerance to abiotic factors, high in-
dexes of grain productivity and quality began quite quickly to give the desir-
able results (fig.). 

The breeding work was carried out in quite a large volume, annually 
about 1000 cross combinations were made, about 8 thousand genotypes 
were studied in the breeding nurseries on the infectious background of 
powdery mildew and an artificial inoculation with loose, covered and false 
loose smuts. The hothouses covered with a polyethylene film and phyto-
throne greenhouses were used to grow up to three plant generations per 
year. 

Our first variety of the steppe ecology Pervenets’ that possessed the 
resistance to smut (Un8 gene), powdery mildew (Mla

1
 and Ml

at
 genes), bar-

ley stripe and leaf rust, was registered in 1983 for growing in Rostov, Volgo-
grad, Saratov, Oriol as well as in Bashkortostan and Tatarstan, in Khabarovsk, 
Primorskiy, Kamchatka and Amur regions. The variety was developed from 
the crosses (c.³. 13664 õ Donetskiy 4) õ Odessky 362. The variety Pervenets’ 
is characterized by high heat tolerance and produces a large smooth grain 
with increased protein (up to 18 %) and lysine (up to 5 %) content. In 1982 
the USSR State Commission for Plant Variety Testingrecognised thevariety 
Pervenets’as the best variety by grain quality and it was the first to be included 
in the group of «extra valuable» varieties [65]. The grown area of the variety 
was over 800 thousand hectares and until recently it was grown in many re-
gions of the Russian Federation. 

In 1987 the variety Visnyk was registered for growing in Lipetsk region as 
«extra valuable» variety by grain quality. It was obtained from the similar cross 
combination and possessed the similar indexes of resistance to diseases, but 
it was more productive. In the late eighties it was grown on the area over 60 
thousand hectares. 

In developing the variety Romantyk the task was set to develop for For-
est-Steppe region and Polesie a short stem variety resistant to diseases and 
lodging, meant for brewing and growing under farming practices of high-in-
tensity, possessing yield potential not less than 8,0 t/ha. The variety Roman-
tyk was developed using step by step hybridization (Pervenets’õ Trumpf) õ 
Sundence. In 1988 it was registered for growing in Vinnitsa, Khmelnitskiy and 
Belgorod regions. In the early nineties it was grown on the area about 100 
thousand hectares and was notable for resistance to smut and to the diseases 
that affect the stem and leaves. 

The variety Ityl’ is adapted to the conditions of Tatarstan and was devel-
oped from the cross Pervenets’õ Donetskiy 8. The variety has a large grain, 
it is heat tolerant and resistant to smut and other diseases. The variety con-
siderably exceeded check varieties by its grain productivity which was over 
7.2 t/ ha. The USSR State Commission for Plant Variety Testing included the 
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variety in the group of «extra valuable» by grain quality. In 1991 it was regis-
tered for growing in Tatarstan, Chuvashiya, Mordovia and Mari republic. 

On the basis of the resistance gene Un12, which we identified, as a result 
of composite backcrosses a short stem variety of intensive type Prestyzh re-
sistant to smut diseases was developed. It was officially registered in Ukraine 
and Moldova in 1995. Its grown area in 2000 was over 200 thousand hectares. 

Under the program of breeding varieties for the intensive farming prac-
tices in the regions with insufficient moisture supply from the cross (Druzhba 
õ NAD-360) õPrestyzh a short stem variety Hetman meant for brewing was 
developed (in the Register of Ukraine and Moldova since 2001, in the Register 
of Russia since 2005) as well as the variety Khadzhibei, a sister line of the va-
riety Het’man, (in the Register of Russia since 2003). High tillering combined 
with high cold and heat tolerance, resistance to lodging, and a complex resis-
tance to diseases enable these varieties to produce up to 8,0 t/ha of smooth 
grain with thin hull. 

Under the program of breeding varieties resistant to the changes of grow-
ing conditions from the cross Itil’ õ Odesskiy 115 the variety Halaktyk was 
developed. It has been in the Registers of Plant Varieties since 1999 for all 
the regions of Ukraine and Moldova, and meant for brewing. Since 2002 the 
variety has been the National check variety of Ukraine. The variety is charac-
terised by high resistance to smuts, leaf and stem diseases (8–9 points), it is 
also resistant to lodging. Under favorable conditions in farming crop produc-
tion the variety yieldsup to 8,0 t/ha. According to the State Statistics Service 
of Ukraine the grown area of the varietyHalaktyk in 1995 was 131.3 thousand 
hectares. 

A valuable by grain quality, an early maturing, having large grain variety 
Halateia was developed by the method of step by stephybridization of the 
steppe ecology varieties resistant to smut and other diseases. In the Regis-
ter of Plant Varieties of Ukraine the varietyHalateia has been since 1998 for 
growing in the Forest-Steppe region and Polesie, and since 2002 — for the 
Steppe region. Its productivity under farming conditions in the experimen-
tal farm «Bogunovskaya elita» (Ivanivka district of Odessa region) in 2001 
was 8.9 t/ ha (!). The variety is resistant to all smut speñies, barley stripe, net 
blotch,leaf rust, powdery mildew and scald (8–9 points). 

For the conditions of insufficient moisture supply as a result of step by 
step   hybridization with the involvement of the most heat tolerant domestic va-
rieties of the steppe ecology the variety Yuzhnyi was developed. In the Reg-
ister of Plant Varieties of Ukraine the variety has been since 2001. It is a mid 
maturing variety of medium high, resistant to diseases and having large grain. 

Later on for Polesie and the Forest-Steppe regions of Ukraine the short 
stem varieties resistant to diseases and lodging were developed: Sel-
enit (Ros’ õ Odesskiy 164) õ Edem, in the Register since 2004; Vodohrai 
(Halaktykõ Mishka), in the Register since 2005; Komandor (Het’manõ Mish-
ka), in the Register since 2007; Sviatohor (Hetmanõ Tselinka), in the Register 
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since 2010; Voievoda (Hetmanõ Linus), in the Register since 2012 for all the 
regions of Ukraine. If the recommended farming practices for growing these 
varieties are strictly adhered then without application of fungicides the variet-
ies are capable to yield up to 8,5 t/ha. 

For the arid Steppe regions of Ukraine from the cross Yuzhnyi õ Slavian-
skiy-91 the «valuable by grain quality» variety Enei of steppe ecology was 
developed. In the Register of Plant Varieties of Ukraine the variety has been 
since 2008. It is heat tolerant, mid maturing, having large grain variety. The 
variety is resistant to smut, powdery mildew, leaf rust, barley stripe and net 
blotch. 

The spring barley varieties developed at institute over the last 15 years are 
the best in Ukraine and Moldova, they are grown in many regions of Russia. 
Under the farming conditions the variety Halaktyk is noted for the yield stabil-
ity. The variety Komandor is the national check variety for Forest-Steppe re-
gion and Polesie. By the results of the studies carried out by the laboratory of 
the technological evaluation of brewing properties (Khmelnitskiy town) of the 
«Obolon’» company the variety Sviatohor was recognised as the best brewing 
variety of Ukraine. 

The breeding work continues. The modern European varieties, donors of 
new genes of resistance to diseases, are involved in hybridization. 

The co-authors of above mentioned varieties in different years 
were P. F. Garkavyi, A. A. Linchevskiy, E. P. Shevchenko, L. A. Dubinina, 
O. P. Garkavyi, V. A. Perekhrest, V. P. Tarasiuk. 

The author expresses a profound gratitude to the research workers, labo-
ratory assistants and machine operators of the institute who assisted in car-
rying out this work. 
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Îáñóæäàþòñÿ ïðîáëåìû ñåëåêöèè ÿ÷ìåíÿ íà óñòîé÷èâîñòü ê íàè-
áîëåå ðàñïðîñòðàíåííûì â Óêðàèíå áîëåçíÿì. Ïðèâîäÿòñÿ ðåçóëüòàòû 
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ÏÎÐ²ÂÍßÍÍß ÅÔÅÊÒ²Â RHT-ÃÅÍ²Â ÇÀ ÊÎÌÏËÅÊÑÎÌ 
Á²ÎËÎÃ²×ÍÈÕ ÒÀ ÀÃÐÎÍÎÌ²×ÍÈÕ ÎÇÍÀÊ ÏØÅÍÈÖ² Â ØÈÐÎÊÎ- 
² ÂÓÇÜÊÎÐßÄÍÎÌÓ ÏÎÑ²ÂÀÕ 

Ïðîâåäåíî ïîð³âíÿííÿ åôåêò³â àëåë³â ãåí³â êîðîòêîñòåáëîâîñò³ íà 
á³îëîã³÷í³ ³ àãðîíîì³÷í³ îçíàêè ó ë³í³é-àíàëîã³â â³äîìèõ ñîðò³â ï³â-
äíÿ Óêðà¿íè â øèðîêî- òà âóçüêîðÿäíîìó ïîñ³âàõ. Åôåêòè Rht-ãåí³â 
íà ðÿä îçíàê, äåòåêòîâàí³ â øèðîêîðÿäíîìó ïîñ³â³, íåîäíîçíà÷íî 
çì³íþâàëèñÿ ó âóçüêîðÿäíîìó. Òàê, çà ñóìàðíèì ïðîäóêòèâíèì êó-
ùåííÿì, ìàñîþ çåðåí ç ï³äãîí³â òà ðîñëèíè, ìàñîþ òèñÿ÷³ çåðåí, 
÷èñëîì çåðåí ç ï³äãîí³â â³äì³ííîñò³ ì³æ àíàëîãàìè, âèçíà÷åíèìè â 
øèðîêîðÿäíîìó ïîñ³â³, ó âóçüêîðÿäíîìó í³âåëþâàëèñÿ. Âèÿâëåíî 
äîñòîâ³ðí³ åôåêòè âçàºìîä³¿ ãåíîòèï — ñåðåäîâèùå çà îçíàêàìè: 
âèñîòà ðîñëèí, äîâæèíà ãîëîâíîãî êîëîñà, ê³ëüê³ñòü êîëîñê³â ó êî-
ëîñ³, ê³ëüê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ó êîëîñ³, ìàñà çå-
ðåí ç ï³äãîí³â òà ðîñëèíè, äàòà öâ³ò³ííÿ. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ, ãåíè êîðîòêîñòåáëîâîñò³, ê³ëüê³ñí³ îçíàêè, 
âçàºìîä³ÿ ãåíîòèï — ñåðåäîâèùå. 

Âñòóï. Ó ãåíåòèêî-ñåëåêö³éíèõ äîñë³äæåííÿõ àãðîíîì³÷íèõ îçíàê 
ïøåíèö³ íàé÷àñò³øå âèêîðèñòîâóþòü âóçüêî- òà øèðîêîðÿäíèé ïîñ³âè. 
Øèðîêîðÿäí³ ïîñ³âè çàñòîñîâóþòüñÿ â ñåëåêö³éíèõ ðîçñàäíèêàõ äëÿ âèðî-
ùóâàííÿ ã³áðèä³â F

1 
òà äëÿ ïðèñêîðåíîãî ðîçìíîæåííÿ íîâèõ ñîðò³â. Ó íèõ 

êîæíà ðîñëèíà ðîçâèâàºòüñÿ â óìîâàõ «êðàéîâîãî åôåêòó», ùî äîçâîëÿº 
¿é á³ëüø ïîâíî ðåàë³çóâàòè ïîòåíö³éí³ ìîæëèâîñò³; ïðè öüîìó åêîíîìèòü-
ñÿ íàñ³ííÿ, ïðèñêîðþºòüñÿ ðîçìíîæåííÿ âèñîêîÿê³ñíîãî ïîñ³âíîãî ìàòå-
ð³àëó, ïåñòèöèäè çàì³íþþòüñÿ ìåõàí³çîâàíîþ îáðîáêîþ ì³æðÿäü, çíà÷íî 
ï³äâèùóºòüñÿ ñò³éê³ñòü ðîñëèí äî âèëÿãàííÿ [1]. Ó âóçüêîðÿäíèõ ïîñ³âàõ 
á³ëüø ð³âíîì³ðíî ðîçì³ùóþòüñÿ ðîñëèíè, ïðîòå íåð³äêî ïîã³ðøóþòüñÿ 
ÿê³ñòü ïîñ³âó òà óìîâè ïðîðîñòàííÿ íàñ³ííÿ. Äîäàòêîâ³ ïðîáëåìè — ïîòðå-
áà ó çàñòîñóâàíí³ á³ëüø ìåòàëîì³ñòêèõ ñ³âàëîê ç óñêëàäíåíîþ êîíñòðóêö³-
ºþ ñîøíèêà ³ çíà÷íå âèëÿãàííÿ ðîñëèí [1]. Ñåëåêö³îíåðè ñòâåðäæóþòü, ùî 
çàêîíîì³ðíîñò³, îòðèìàí³ ñòîñîâíî àãðîíîì³÷íî âàæëèâèõ îçíàê ó øèðî-
êîðÿäíîìó òà âóçüêîðÿäíîìó ïîñ³âàõ, ñóòòºâî â³äð³çíÿþòüñÿ [2]. 

© ×åáîòàð Ã. Î., ×åáîòàð Ñ. Â., Ìîöíèé ². ²., Ôàéò Â. ²., Ñèâîëàï Þ. Ì., 2013



Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)  75

Çà äàíèìè òðèð³÷íèõ äîñë³äæåíü, âèêîíàíèõ ó øèðîêîðÿäíîìó ïîñ³-
â³, ãåíè êîðîòêîñòåáëîâîñò³ (Rht), îêð³ì ïðÿìîãî âïëèâó íà âèñîòó ðîñ-
ëèí [3], ìàþòü ïëåéîòðîïí³ åôåêòè íà íèçêó á³îëîã³÷íèõ òà àãðîíîì³÷íèõ 
îçíàê ïøåíèö³, îêð³ì ê³ëüêîñò³ ôåðòèëüíèõ êîëîñê³â [4]. Çà íàÿâíîñò³ 
Rht-ãåí³â ó ãåíîòèï³ ñïîñòåð³ãàºòüñÿ çìåíøåííÿ äîâæèíè êîëîñà òà ñòå-
áëà, ê³ëüêîñò³ ïðîäóêòèâíèõ ñòåáåë òà çá³ëüøåííÿ ù³ëüíîñò³ êîëîñà. Ê³ëü-
ê³ñòü êîëîñê³â ç êîëîñà çìåíøóºòüñÿ çà ðàõóíîê ñòåðèëüíèõ (êðàéí³õ íå-
äîðîçâèíóòèõ) êîëîñê³â. Çðîñòàííÿ ê³ëüêîñò³ çåðåí ç êîëîñà ó ìîíî- òà 
äèãåííèõ êàðëèê³â çàáåçïå÷óºòüñÿ çà ðàõóíîê îçåðíåííÿ êîëîñêà. 

Çà äàíèìè àâñòðàë³éñüêèõ äîñë³äíèê³â [5], ó âóçüêîðÿäíîìó ïîñ³â³ íà-
ÿâí³ñòü Rht-ãåí³â àñîö³þâàëàñÿ ç³ çá³ëüøåííÿì ³íäåêñó âðîæàéíîñò³ (íà 
11 %), çá³ëüøåííÿì ê³ëüêîñò³ çåðåí (6 % ç ì2) òà âðîæàþ çåðíà (9 % ç ãà), 
à òàêîæ ç íåçíà÷íèì çìåíøåííÿì çàãàëüíî¿ á³îìàñè (1 % ç ãà). Àëåëüíà 
ð³çíèöÿ çà ãåíàìè Rht8 (àëåë³ ñ òà d) òà Rht-D1 (a òà b) íå âïëèâàëà íà 
ê³ëüê³ñòü êîëîñ³â ç ì2, à íîñ³¿ Rht8ñ òà Rht-D1b õàðàêòåðèçóâàëèñü á³ëü-
øîþ ê³ëüê³ñòþ çåðåí ç êîëîñà, í³æ íîñ³¿ Rht8d òà Rht-D1à àëåë³â â³äïîâ³ä-
íî. Â Óêðà¿í³ äîñë³äæåííÿ çì³í á³îëîãî-àãðîíîì³÷íèõ ïîêàçíèê³â ðîñëèí 
ïðîâîäèëè íà ðåêîìá³íàíòíî-³íáðåäíèõ ë³í³ÿõ â³ä ñõðåùóâàííÿ ñîðò³â 
Îäåñüêà 16 õ Áåçîñòà 1, ÿê³ ð³çíèëèñü çà àëåëÿìè ãåíà Rht8 [6, 7]. Ïðîòå 
äîñë³äæåííÿ åôåêò³â ³íøèõ ³äåíòèô³êîâàíèõ çà ìîëåêóëÿðíèìè ìàðêåðà-
ìè àëåë³â ãåí³â êîðîòêîñòåáëîâîñò³ ó ïîð³âíÿíí³ ç âèñîêîðîñëèìè ôîð-
ìàìè â ä³ëÿíêîâîìó ïîñ³â³ íå ïðîâîäèëè. 

Ìåòà ðîáîòè — ïðîâåñòè ïîð³âíÿííÿ åôåêò³â Rht-ãåí³â íà àãðîíî-
ì³÷í³ îçíàêè ë³í³é-àíàëîã³â â³äîìèõ ñîðò³â ï³âäíÿ Óêðà¿íè ç ³äåíòèô³êîâà-
íèìè ãåíàìè êîðîòêîñòåáëîâîñò³ â øèðîêî- òà âóçüêîðÿäíîìó ïîñ³âàõ. 

Ìàòåð³àëè òà ìåòîäè. Ìàòåð³àëîì äëÿ äîñë³äæåííÿ ñëóãóâàëè êî-
ðîòêîñòåáëîâ³ ë³í³¿-àíàëîãè, ùî ð³çíÿòüñÿ çà àëåëÿìè ãåí³â êîðîòêî-
ñòåáëîâîñò³: Êîîïåðàòîðêà Ê-90, Êîîïåðàòîðêà Ê-70, Îäåñüêà 3 Ê-75, 
Îäåñüêà 51 Ê-73, Ñòåïíÿê 3 ³ Ñòåïíÿê 2Ê, ðåêóðåíòí³ áàòüêè (Êîîïåðà-
òîðêà, Îäåñüêà 3, Îäåñüêà 51, Ñòåïíÿê 1, Ñòåïíÿê 2), îäèí ç äîíîð³â Rht-
ãåí³â (Êàðëèê 1 ¹ UA0102183 çà êàòàëîãîì ÍÖÃÐÐÓ ²Ð ³ì. Â. ß. Þð’ºâà). 
Ë³í³¿-àíàëîãè ñòâîðåíî ó 90-õ ðîêàõ ìèíóëîãî ñòîë³òòÿ Â. Â. Õàíã³ëüä³-
íèì (â ÑÃ²–ÍÖÍÑ, ì. Îäåñà) øëÿõîì ñõðåùóâàííÿ ñîðò³â Êîîïåðàòîðêà, 
Îäåñüêà 3, Îäåñüêà 51, Ñòåïíÿê 1 ç äîíîðàìè ãåí³â êîðîòêîñòåáëîâîñò³: 
Îäåñüêà íàï³âêàðëèêîâà ÷è Êðàñíîäàðñüêèé êàðëèê 1 òà 6-êðàòíîãî áå-
êðîñóâàííÿ ðåêóðåíòíèìè ôîðìàìè [8]. 

Çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â äî ãåí³â êîðîòêîñòåáëîâîñò³ 
Rht8, Rht-B1, Rht-D1 òà äî ãåíà ÷óòëèâîñò³ äî ôîòîïåð³îäó Ððd-D1 [9, 10] 
âèçíà÷åíî, ùî ë³í³¿ Êîîïåðàòîðêà, Îäåñüêà 3, Ñòåïíÿê 1 º íîñÿìè ãåí³â 
Rht8a, Rht-B1a, Rht-D1a, Ppd-D1b; ë³í³¿ Êîîïåðàòîðêà Ê-90, Ñòåïíÿê 3 òà 
Îäåñüêà 51 — Rht8ñ, Rht-B1a, Rht-D1a, Ppd-D1à; Êîîïåðàòîðêà Ê-70 òà 
Îäåñüêà 51 Ê-73 — Rht8ñ, Rht-B1å, Rht-D1a, Ppd-D1à; Îäåñüêà 3 Ê-75, 
Êàðëèê 1 — Rht8ñ, Rht-B1b, Rht-D1a, Ppd-D1à; Ñòåïíÿê 2 — Rht8õ, Rht-
B1a, Rht-D1a, Ppd-D1à; Ñòåïíÿê 2Ê — Rht8ñ, Rht-B1a, Rht-D1b, Ppd-D1à . 
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Çàçíà÷åí³ ë³í³¿ âèðîùóâàëè â 2011 ðîö³ â øèðîêî- òà âóçüêîðÿäíîìó 
ïîñ³âàõ íà ïîë³ ÑÃ². Äîñë³ä çàêëàäàâñÿ ïî ÷îðíîìó ïàðó ºäèíèì áëîêîì ó 
òðüîõ ïîâòîðåííÿõ. Íàñ³ííÿ ñ³ÿëè â îïòèìàëüí³ ñòðîêè ðó÷íîþ ñàæàëêîþ 
íà äâîðÿäêîâèõ ä³ëÿíêàõ çàâäîâæêè 1 ì ç ïëîùåþ æèâëåííÿ îêðåìî¿ ðîñ-
ëèíè 30õ10 ñì2 (øèðîêîðÿäíèé) àáî ñ³âàëêîþ ÑÑÔÊ-7 íà ä³ëÿíêàõ 3 ì2 ç 
ðîçðàõóíêó ïî 500 ñõîæèõ çåðåí íà 1 ì2 (âóçüêîðÿäíèé). Àãðîòåõí³êà — 
òèïîâà äëÿ ï³âäíÿ Óêðà¿íè, ï³äêîðìêó àì³à÷íîþ ñåë³òðîþ (N 30 êã/ ãà) 
ïðîâîäèëè íàâåñí³ ïî òàëîìåðçëîìó ´ðóíòó. Äàí³ àãðîíîì³÷íèõ îçíàê ó 
øèðîêîðÿäíîìó ïîñ³â³ çáèðàëè ç óñ³õ ðîñëèí ä³ëÿíêè, çà âèêëþ÷åííÿì 
êðàéí³õ. Ó âóçüêîðÿäíîìó ïîñ³â³ â³äáèðàëè ïî 25–30 ðîñëèí ç ñåðåäèíè 
ä³ëÿíêè äëÿ ñòðóêòóðíîãî àíàë³çó. 

Âèçíà÷àëè íàñòóïí³ îçíàêè: «äàòà êîëîñ³ííÿ» (ÄÊ, äí³ ç ïî÷àòêó òðàâ-
íÿ), «âèñîòà ðîñëèíè» (ÂÐ, ñì), «äîâæèíà ãîëîâíîãî êîëîñà» (ÄÃÊ, ñì), 
«ïðîäóêòèâíå êóùåííÿ ð³çíèõ ÿðóñ³â» (ÏÊ

1
, ÏÊ

2
, ÏÊ

3
) òà «ñóìàðíå ïðîäóê-

òèâíå êóùåííÿ» (ÏÊ, øò.), «ê³ëüê³ñòü êîëîñê³â ó ãîëîâíîìó êîëîñ³» (ÊÊÊ, 
øò.), «ê³ëüê³ñòü ñòåðèëüíèõ (êðàéí³õ íåäîðîçâèíóòèõ) êîëîñê³â» (ÊÑÊ, 
øò.), «ê³ëüê³ñòü ôåðòèëüíèõ êîëîñê³â» (ÊÔÊ, øò.), «ê³ëüê³ñòü çåðåí ó ãîëîâ-
íîìó êîëîñ³» (ÇÊ, øò.), «ìàñà çåðíà ç ãîëîâíîãî êîëîñó» (ÌÇÊ, ã), «ê³ëü-
ê³ñòü çåðåí ç ï³äãîí³â» (ÇÏ, øò.), «ìàñà çåðåí ç ï³äãîí³â» (ÌÇÏ, ã), «ìàñà 
1000 çåðåí» (ÌÒÇ, ã), «ê³ëüê³ñòü çåðåí ç ðîñëèíè» (ÇÐ, øò.), «ìàñà çåðåí 
ç ðîñëèíè» (ÌÇÐ, ã), «ù³ëüí³ñòü êîëîñà» (ÙÊ, øò./ñì), «îçåðíåí³ñòü êîëî-
ñêà» (ÇÊê). 

Äîñë³äæóâàëè äàí³ ìåòîäîì äâîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó 
(ANOVA) çà äîïîìîãîþ ïðîãðàìíîãî ïàêåòà Statistica 7 (Statsoft 2005).
Äëÿ ïðîâåäåííÿ àíàë³çó ñôîðìîâàíî ìàòðèöþ äàíèõ ç ñåðåäí³ìè çíà-
÷åííÿìè äëÿ êîæíî¿ ïîâòîðíîñò³ ð³çíèõ òèï³â ïîñ³âó 2011 ðîêó. Ïðè 
îáðàõóíêàõ äèñïåðñ³éíîãî êîìïëåêñó ãðàäàö³¿ ôàêòîð³â «Òèï ïîñ³âó» ³ 
«Ë³í³ÿ» ââàæàëè âèïàäêîâèìè, îñê³ëüêè ó ïåðøîìó âèïàäêó âîíè â³äî-
áðàæàþòü âïëèâ óìîâ ñåðåäîâèùà, à â äðóãîìó — ãåíîòèï ë³í³¿ â øè-
ðîêîìó ðîçóì³íí³, ÿê óñþ ñóêóïí³ñòü ¿¿ ãåí³â [11], ùî íå ìàþòü ëîã³÷íî¿ 
ïîñë³äîâíîñò³. Äîñòîâ³ðí³ñòü ð³çíèöü âèçíà÷àëè çà ÍIÐ â³äïîâ³äíîãî ð³â-
íÿ çíà÷èìîñò³ äëÿ â³äïîâ³äíîãî ôàêòîðà àáî âçàºìîä³¿ [12]. Ìåòîäîì 
îäíîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó ðîçðàõîâóâàëè Í²Ð ì³æ ë³í³ÿìè 
â êîæíîìó òèï³ ïîñ³âó. 

Äëÿ âèçíà÷åííÿ ïàðàìåòð³â ñòàòèñòè÷íî¿ îö³íêè âçàºìîä³¿ ãåíîòèï — 
ñåðåäîâèùå (ÂÃÑ) òà ¿õíüî¿ á³îëîã³÷íî¿ ³íòåðïðåòàö³¿ îá÷èñëþâàëè êîå-
ô³ö³ºíò êîðåëÿö³¿ ðàíã³â R

GxE
 (çà ôîðìóëîþ Ñï³ðìåíà) ì³æ îäíèìè ³ òèìè 

æ ãåíîòèïàìè â ð³çíèõ óìîâàõ âèðîùóâàííÿ. Ïðè öüîìó R
GxE

 ðîçðàõîâó-
âàëè ëèøå äëÿ òèõ îçíàê, ó ÿêèõ åôåêòè ÂÃÑ áóëè äîñòîâ³ðíî äîâåäåí³ 
äèñïåðñ³éíèì àíàë³çîì. Ïðè âèçíà÷åíí³ ð³âíÿ ÂÃÑ çàëåæíî â³ä âåëè÷èíè 
³ çíàêó R

GxE
 çàñòîñîâóâàëè çàïðîïîíîâàíó Â. Ï. Ãåðàñèìåíêî [13] øêà-

ëó, çã³äíî ç ÿêîþ âçàºìîä³ÿ â³äñóòíÿ ïðè R
GxE

=1; 0,7R
GxE
1 — âçàºìîä³ÿ 

íèçüêà, ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè âèñîêà; 0,5R
GxE
0,7 — 

âçàºìîä³ÿ ñåðåäíÿ, ñèì³ëÿðí³ñòü ñåðåäíÿ, õàîòè÷í³ñòü ñåðåäíÿ; 
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0R
GxE
0,5 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü íèçüêà, õàîòè÷í³ñòü âèñîêà; 

–0,5R
GxE
0 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü âè-

ñîêà, ð³çíîíàïðàâëåí³ñòü íèçüêà; –0,7R
GxE
–0,5 — âçàºìîä³ÿ âèñîêà, ñè-

ì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü ñåðåäíÿ, ð³çíîíàïðàâëåí³ñòü ñåðåäíÿ; 
–1R

GxE
–0,7 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü 

íèçüêà, ð³çíîíàïðàâëåí³ñòü âèñîêà. 
Äëÿ ðîçðàõóíêó êîåô³ö³ºíò³â ãåíîòèïîâî¿ êîðåëÿö³¿ (R

G
) çà Ï³ðñîíîì 

ïðîâåäåíî ïåðåóòâîðåííÿ çà Ñêóðèä³íèì òà Áàã³íñüêîþ [14] äëÿ óñóíåí-
íÿ âïëèâó åêîëîã³÷íî¿ ñêëàäîâî¿. 

Çã³äíî ç äàíèìè [15], çèìà 2010/11ð. õàðàêòåðèçóâàëàñü íåñò³éêîþ 
ïîãîäîþ âíàñë³äîê âïëèâó öèêëîí³â òà àòìîñôåðíèõ ôðîíò³â. Ìàêñè-
ìàëüíà òåìïåðàòóðà ïîâ³òðÿ ó çèìîâèé ïåð³îä ï³äâèùóâàëàñü äî 10–15° 
(ãðóäåíü), ì³í³ìàëüíà îïóñêàëàñü äî –17 °Ñ (ëþòèé). Íåçíà÷íà âèñîòà 
ñí³æíîãî ïîêðèâó àáî éîãî â³äñóòí³ñòü ñïðèÿëè ïðîìåðçàííþ ´ðóíòó, ùî 
íåãàòèâíî ïîçíà÷èëîñÿ íà ðîñëèíàõ ïøåíèö³. Ðàííÿ âåñíà õàðàêòåðèçó-
âàëàñÿ ð³çêèìè çì³íàìè òåìïåðàòóð òà íåçíà÷íîþ ê³ëüê³ñòþ îïàä³â. Íà 
ïî÷àòêó ë³òà ïîãîäí³ óìîâè áóëè äóæå íåîäíîð³äí³, ó ïåðø³é äåêàä³ ÷åðâ-
íÿ ñïîñòåð³ãàëàñÿ íåõàðàêòåðíà äëÿ ö³º¿ ïîðè ñïåêîòíà ïîãîäà, ùî ð³çêî 
çì³íèëàñü ó äðóã³é òà òðåò³é äåêàäàõ ÷åðâíÿ âíàñë³äîê âïëèâó àêòèâíèõ 
àòìîñôåðíèõ ôðîíò³â. Òåìïåðàòóðà ïîâ³òðÿ ð³çêî çíèçèëàñÿ (ðèñ. 1), âè-
ïàëè ãðîçîâ³ äîù³, ì³ñöÿìè ñèëüí³ çëèâè, ùî ïðèçâåëî äî ñóòòºâîãî âè-
ëÿãàííÿ âèñîêîðîñëèõ ë³í³é. 
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Ðèñ. 1. Ìåòåîðîëîã³÷í³ óìîâè 2010–2011 ðîêó: À — ñåðåäíüîì³ñÿ÷íà òåìïåðà-
òóðà; Á — ñóìà îïàä³â çà ì³ñÿöü 

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Äâîõôàêòîðíèì äèñïåðñ³éíèì àíà-
ë³çîì âèÿâëåíî äîñòîâ³ðíèé âïëèâ ôàêòîð³â «Òèï ïîñ³âó» òà «Ë³í³ÿ», à òà-
êîæ ¿õíüî¿ âçàºìîä³¿ íà ÄÊ, ÂÐ, ÄÃÊ, ÊÊÊ, ÊÔÊ, ÊÑÊ, ÙÊ (òàáë. 1). 

Äëÿ îçíàê ÏÊ
1
, ÏÊ

2
, ÏÊ

3
 òà ÌÒÇ äîñòîâ³ðíèì áóâ ëèøå âïëèâ ôàêòî-

ðà «Òèï ïîñ³âó», à äëÿ ÏÊ, ÇÊ, ÇÊê, ÌÇÊ, ÇÏ — ³ ôàêòîð «Ë³í³ÿ». Ãóñòîòà 
ðîçì³ùåííÿ ðîñëèí âïëèâàº íà âñ³ îçíàêè íåçàëåæíî â³ä ë³í³é, ùî ï³ä-
êðåñëþº ñèëüíèé âïëèâ óìîâ âèðîùóâàííÿ â ð³çíèõ òèïàõ ïîñ³âó. Ð³çíèö³ 
ì³æ ãðàäàö³ÿìè çà ôàêòîðîì «Ë³í³ÿ» â îñíîâíîìó çóìîâëåí³ ³äåíòèô³êî-
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âàíèìè íàìè ãåíàìè ç ñèëüíèìè åôåêòàìè, ïðîòå îêð³ì ïðÿìîãî âïëèâó 
ãåíîòèïó ë³í³é íà îçíàêè, ìîæëèâèé îïîñåðåäêîâàíèé âïëèâ ÷åðåç êîðå-
ëÿö³¿ ç ÂÐ àáî ÄÃÊ. Â òîé æå ÷àñ äëÿ ÌÇÏ, ÇÐ, ÌÇÐ äîñòîâ³ðíèì âèÿâèâñÿ 
âïëèâ ôàêòîðà «Òèï ïîñ³âó», à òàêîæ âçàºìîä³¿ ôàêòîð³â «Òèï ïîñ³âó» òà 
«Ë³í³ÿ», îñòàííÿ â³äîáðàæàº åôåêòè ÂÃÑ. Íàÿâí³ñòü äîñòîâ³ðíî¿ ÂÃÑ, ùî 
âïëèâàº íà îçíàêè ÄÊ, ÂÐ, ÄÃÊ, ÊÊÊ, ÊÑÊ, ÊÔÊ, ÙÊ, ÌÇÏ, ÇÐ, ÌÇÐ, ñâ³ä-
÷èòü ïðî òå, ùî ñòîñîâíî öèõ îçíàê ó âóçüêîðÿäíîìó ïîñ³â³ ìè ñïîñòåð³-
ãàëè îäíó òåíäåíö³þ, à â øèðîêîðÿäíîìó — äåùî ³íøó. Íàïðèêëàä, ë³í³ÿ 
Ñòåïíÿê 2 (Rht8x Ppd-D1a) õàðàêòåðèçóâàëàñü äîñòîâ³ðíî âèùîþ ÂÐ ó 
øèðîêîðÿäíîìó ïîñ³â³, í³æ ¿¿ áàòüê³âñüêà ôîðìà Ñòåïíÿê 1 (Rht8a Ppd-
D1b), ïðîòå â ä³ëÿíêîâîìó ïîñ³â³ öÿ òåíäåíö³ÿ çì³íèëàñÿ íà ïðîòèëåæíó 
(ðèñ. 2À, òàáë. 2). Ê³ëüê³ñíî åôåêòè ÂÃÑ ñòîñîâíî êîæíî¿ îçíàêè âèðàæåí³ 
êîåô³ö³ºíòàìè ðàíãîâî¿ êîðåëÿö³¿ (R

GxE
) ì³æ ð³çíèìè ïîñ³âàìè (òàáë. 2, 3).

 Òàáëèöÿ 1 

Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó, îòðèìàí³ ïðè äîñë³äæåíí³ ë³í³é-àíàëîã³â 
ó 2011 ð.

Îçíàêà
Äæåðåëî âàð³àö³¿, mS

«Òèï ïîñ³âó» 
(df=1)

«Ë³í³ÿ» (df=11)
âçàºìîä³ÿ «Òèï ïîñ³âó» õ 

«Ë³í³ÿ» (df=11)
ïîõèáêà 
(df=44)

ÄÊ 2,55* 9,2*** 1,4** 0,45
ÂÐ 1256,3*** 2321,1*** 115,3*** 10,6
ÏÊ

1
8,19*** 0,03 0,04 0,13

ÏÊ
2

300,86*** 1,48 1,05 0,87
ÏÊ

3
122,66*** 0,51 0,44 0,33

ÏÊ 978,5*** 3,19* 2,55 1,3
ÄÃÊ 75,22*** 1,8*** 0,47*** 0,08
ÊÊÊ 95,84*** 4,90*** 0,72*** 0,19
ÊÔÊ 355,0*** 4,72*** 0,89** 0,28
ÊÑÊ 81,93*** 1,37*** 0,28* 0,14
ÇÊê 9,79*** 0,12*** 0,03 0,02
ÙÊ 177,58*** 18,5*** 1,57** 0,54
ÇÊ 9852,4*** 53,4*** 15,5 10,1

ÌÇÊ 11,32*** 0,17*** 0,05 0,03
ÇÏ 1318142*** 4827* 4235 2128

ÌÇÏ 965,31*** 9,66 7,21** 2,55
ÇÐ 1555914*** 4786 4562* 2263

ÌÇÐ 1185,7*** 11,1 8,2** 2,9
ÌÒÇ 279,72* 81,1 55,0 67,6

Ïðèì³òêè: * — äîñòîâ³ðíî ïðè Ð=0,05; ** — äîñòîâ³ðíî ïðè Ð=0,01; *** — äîñòîâ³ðíî 
ïðè Ð=0,001. 

Âèñîêà ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè âèðîùóâàííÿ òà íèçü-
êèé ð³âåíü ÂÃÑ õàðàêòåðíèé äëÿ îçíàê ÂÐ, ÄÃÊ, ÙÊ, ÊÑÊ, ÄÊ. Öå ïîÿñíþºòü-
ñÿ òèì, ùî â³äì³ííîñò³ ì³æ ë³í³ÿìè ãîëîâíèì ÷èíîì îáóìîâëåí³ àëåëüíèì 
ñêëàäîì ãåí³â êîðîòêîñòåáëîâîñò³, ùî ïðÿìî âïëèâàº íà îçíàêè ÂÐ òà ÄÃÊ. 
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Ðèñ. 2. Âèñîòà ðîñëèí — ÂÐ (À), äîâæèíà ãîëîâíîãî êîëîñà — ÄÃÊ (Á), çàãàëüíå ïðî-
äóêòèâíå êóùåííÿ — ÏÊ (Â) òà ìàñà çåðíà ç ðîñëèíè — ÌÇÐ (Ã) çàëåæíî â³ä ãåíîòè-
ïó ë³í³¿ òà òèïó ïîñ³âó (õ±t

0,05
S

x
); ø. — øèðîêîðÿäíèé ïîñ³â, â. — âóçüêîðÿäíèé ïîñ³â

Íàÿâí³ñòü ìàæîðíîãî ãåíà íå÷óòëèâîñò³ äî ôîòîïåð³îäó Ppd-D1a 
ó êîðîòêîñòåáëîâèõ ôîðì, ÿêèé ïðèçâîäèòü äî á³ëüø ðàííüîãî öâ³ò³í-
íÿ, îáóìîâëþº îäíîíàïðàâëåí³ñòü ðåàêö³é çà ÄÊ. Ñåðåäí³é ð³âåíü ÂÃÑ 
òà ñåðåäíÿ ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè ð³çíèõ òèï³â ïîñ³âó 
ñïîñòåð³ãàëèñÿ çà îçíàêàìè ÊÊÊ, ÊÔÊ, ùî ìîæå áóòè ïîâ’ÿçàíî ç îïî-
ñåðåäêîâàíèì âïëèâîì Rht-ãåí³â ÷åðåç êîðåëÿö³¿ ç ÂÐ àáî ÄÃÊ. Âèñî-
êèé ð³âåíü ÂÃÑ, íèçüêà ñèì³ëÿðí³ñòü òà õàîòè÷í³ñòü ðåàêö³é âèÿâëåíà äëÿ 
îçíàê ÌÇÏ òà ÌÇÐ, à çà ×ÇÐ ïðîñòåæóºòüñÿ õàîòè÷í³ñòü òà íèçüêà ð³çíî-
ñïðÿìîâàí³ñòü. 

Ïîì³ðí³ ïîçèòèâí³ êîðåëÿö³¿ â øèðîêîðÿäíîìó ïîñ³â³ (òàáë. 4) äîñòî-
â³ðí³ ì³æ ÊÊÊ, ÊÑÊ, ÇÏ, ÌÇÏ, ÇÐ, ÌÇÐ, ÌÒÇ, ÏÊ, ÄÊ òà ÂÐ. Â òîé æå ÷àñ â 
ä³ëÿíêîâîìó ïîñ³â³ ç ÂÐ äîñòîâ³ðíî ïîì³ðíî ïîçèòèâíî êîðåëþâàëè ëèøå 
ÊÑÊ òà ÄÊ, à ïîì³ðí³ íåãàòèâí³ êîðåëÿö³¿ äåòåêòîâàí³ ç îçíàêàìè ÇÊ òà ÇÊê. 

Â îáîõ òèïàõ ïîñ³âó íå âèÿâëåíî äîñòîâ³ðíèõ êîðåëÿö³é ÂÐ ç ÊÔÊ, ùî 
ï³äòâåðäæóº äàí³, îòðèìàí³ çà òðè ðîêè â øèðîêîðÿäíîìó ïîñ³â³ [4], ùî 
âèñîêîðîñë³ ðîñëèíè õàðàêòåðèçóþòüñÿ á³ëüøîþ ê³ëüê³ñòþ ñòåðèëüíèõ 
êîëîñê³â, ïðîòå ê³ëüê³ñòü ôåðòèëüíèõ êîëîñê³â íå çàëåæèòü â³ä íàÿâíîñò³ 
ãåí³â êîðîòêîñòåáëîâîñò³ òà çàëèøàºòüñÿ ñòàá³ëüíîþ. 
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Òàáëèöÿ 4 

Ãåíîòèïîâ³ êîðåëÿö³¿ ì³æ îçíàêàìè ó âóçüêî- òà øèðîêîðÿäíîìó ïîñ³â³

Ïàðè îçíàê ÊÊÊ ÊÔÊ ÊÑÊ ÇÊê ÙÊ ÇÊ ÌÇÊ
ÂÐ â. 0,23 –0,05 0,46* –0,47* –0,13 –0,34* 0,12

ø. 0,43* 0,21 0,47* –0,14 –0,23 –0,31 0,11
ÄÃÊ â. 0,33 0,43* –0,34 0,15 –0,73* 0,32 0,48*

ø. 0,29 0,27 0,13 –0,12 –0,59* –0,07 0,17
Ïàðè îçíàê ÇÏ ÌÇÏ ÇÐ ÌÇÐ ÌÒÇ ÏÊ ÄÊ

ÂÐ â. 0,05 0,18 –0,07 0,18 0,17 0,03 0,47*
ø. 0,39* 0,52* 0,36* 0,50* 0,33* 0,47* 0,46*

ÄÃÊ â. 0,32 0,37* 0,37* 0,46* 0,03 0,28 0,35*
ø. 0,45 0,50* 0,43* 0,48* 0,27 0,55* 0,54*

Ïðèì³òêà: * — äîñòîâ³ðíî ïðè Ð=0,05. 

Íåäîñòîâ³ðí³ íåãàòèâí³ êîðåëÿö³¿ ì³æ ÂÐ òà ÙÊ ÿê ó âóçüêî-, òàê ³ â 
øèðîêîðÿäíîìó ïîñ³â³ ï³äòâåðäæóþòü êîìïàêòèçàö³þ êîëîñó, ÿêà â³äáó-
âàºòüñÿ ï³ä ä³ºþ Rht-ãåí³â [4]. 

Ó âóçüêîðÿäíîìó ïîñ³â³ ïðîñòåæåí³ ïîì³ðí³ ïîçèòèâí³ ãåíîòèïîâ³ êîðå-
ëÿö³¿ ÊÔÊ òà ÌÇÊ ç ÄÃÊ, õî÷à â øèðîêîðÿäíîìó ïîñ³â³ òàêèé çâ’ÿçîê áóâ 
íåäîñòîâ³ðíèé, òàêîæ íå ñïîñòåð³ãàëè êîðåëÿö³é ì³æ öèìè îçíàêàìè òà ÂÐ. 

Çàãàëîì, ó âóçüêîðÿäíîìó ïîñ³â³ ë³í³¿ áóëè âèù³, í³æ ó øèðîêîðÿäíîìó, 
îêð³ì Êîîïåðàòîðêè, äå ñïîñòåð³ãàëè ïðîòèëåæíó òåíäåíö³þ, ³ ë³í³¿ Ñòåï-
íÿê 2, â³äì³ííîñò³ ì³æ ÿêèìè çà ÂÐ áóëè íåâ³ðîã³äí³. Òàêîæ âîíè õàðàêòåðè-
çóâàëèñü ìåíøîþ ÄÃÊ, ÏÊ, ÊÊÊ, ÊÔÊ, ÇÊ, ÇÊê, ÇÏ, ÇÐ, á³ëüøîþ ÊÑÊ, ÙÊ 
òà ÌÒÇ ó ïîð³âíÿíí³ ç ðîñëèíàìè, âèðîùåíèìè â øèðîêîðÿäíîìó ïîñ³â³. 
Â îáîõ òèïàõ ïîñ³âó ñïîñòåð³ãàëè äîñòîâ³ðí³ â³äì³ííîñò³ çà ÂÐ ó ðîñëèí äè-
êîãî òèïó, îäíî- òà äâîãåííèõ êàðëèê³â, ÿê³ ðàíæîâàí³ â³äïîâ³äíî. Â³äì³ííîñ-
ò³ ì³æ ë³í³ÿìè, ÿê³ ñïîñòåð³ãàëèñÿ â øèðîêîðÿäíîìó ïîñ³â³ çà îçíàêàìè ÏÊ, 
ÇÏ, ÌÇÏ, ÌÇÐ, ó âóçüêîðÿäíîìó í³âåëþâàëèñÿ (òàáë. 2, ðèñ. 2 Â òà Ã). Äîñòî-
â³ðíèõ â³äì³ííîñòåé ì³æ ë³í³ÿìè çà ÇÐ íå ñïîñòåð³ãàëè í³ â øèðîêîðÿäíîìó, 
í³ ó âóçüêîðÿäíîìó ïîñ³âàõ, ïðîòå òåíäåíö³¿ áóëè ð³çíîñïðÿìîâàí³. 

ÄÃÊ áóëà á³ëüøîþ ó ë³í³é áåç ãåí³â êîðîòêîñòåáëîâîñò³ ÿê ó øèðîêî-, 
òàê ³ ó âóçüêîðÿäíîìó ïîñ³âàõ (òàáë. 3, ðèñ. 2 Á). Ö³êàâî, ùî ó âóçüêî-
ðÿäíîìó ïîñ³â³ äîâæèíà êîëîñà ó Êàðëèêà 1 (Rht8c Rht-B1b), Ñòåïíÿêà 3 
(Rht8c) òà Ñòåïíÿêà 2Ê (Rht8c Rht-D1b) áóëà íà ð³âí³ âèñîêîðîñëèõ ë³í³é 
Êîîïåðàòîðêà, Îäåñüêà 3, Ñòåïíÿê 1. Ó òîé æå ÷àñ íà ãåíåòè÷íîìó ôîí³ 
ñîðòó Îäåñüêà 3 ë³í³ÿ ç äâîìà ãåíàìè êîðîòêîñòåáëîâîñò³ õàðàêòåðèçó-
âàëàñÿ äîñòîâ³ðíî ìåíøîþ ÄÃÊ, í³æ ¿¿ âèñîêîðîñëèé àíàëîã ÿê ó âóçüêî-, 
òàê ³ â øèðîêîðÿäíîìó ïîñ³â³. 

Õî÷à ë³í³ÿ Îäåñüêà 51 Ê-73 (Rht8c Rht-B1å) ó øèðîêîðÿäíîìó ïîñ³â³ 
ìàëà äîñòîâ³ðíî á³ëüøó ÄÃÊ, í³æ ¿¿ ðåêóðåíòíà ôîðìà, ïðîòå ó âóçüêî-
ðÿäíîìó ïîñ³â³ ö³ ë³í³¿ íå ðîçð³çíÿëèñü. Íà ãåíåòè÷íîìó ôîí³ ñîðòó Êî-
îïåðàòîðêà ðåêóðåíòíà ë³í³ÿ ìàëà á³ëüøó ÄÃÊ, í³æ îáèäâà ¿¿ êîðîòêîñòå-
áëîâ³ àíàëîãè â îáîõ âàð³àíòàõ ïîñ³âó. Â øèðîêîðÿäíîìó ïîñ³â³ ÄÃÊ áóëà 
á³ëüøà, õî÷à ³ íå äîñòîâ³ðíî, ó Êîîïåðàòîðêè Ê-90 (Rht8c), í³æ ó Êîîïåðà-
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òîðêè Ê-70 (Rht8c, Rht-B1e), à ó âóçüêîðÿäíîìó ïîñ³â³ íàâïàêè (òàáë. 3). 
Ñõîæ³ çì³íè â³äáóâàëèñÿ ³ ç ë³í³ÿìè íà ãåíåòè÷íîìó ôîí³ ñîðòó Ñòåïíÿê. 
Òàê, ë³í³ÿ Ñòåïíÿê 2, ÿêà â øèðîêîðÿäíîìó ïîñ³â³ íå â³äð³çíÿëàñü çà ÄÃÊ 
â³ä ë³í³¿ Ñòåïíÿê 3 ³ áóëà äîñòîâ³ðíî á³ëüøîþ çà Ñòåïíÿê 2Ê. Ó âóçüêîðÿä-
íîìó ïîñ³â³ öÿ ë³í³ÿ õàðàêòåðèçóâàëàñÿ íàéìåíøîþ ÄÃÊ íà ãåíåòè÷íîìó 
ôîí³ ñîðòó Ñòåïíÿê, äîñòîâ³ðíî â³ä Ñòåïíÿê 2Ê íå â³äð³çíÿëàñÿ, àëå ìàëà 
äîñòîâ³ðíî ìåíøó ÄÃÊ çà ë³í³¿ Ñòåïíÿê 3 òà Ñòåïíÿê 1. Òàê³ ðîçá³æíîñò³ 
ìîæóòü ñâ³ä÷èòè ïðî âïëèâ íå ò³ëüêè âèçíà÷åíèõ ãåí³â êîðîòêîñòåáëîâîñ-
ò³, à é ãåíåòè÷íîãî ôîíó, îñê³ëüêè âîíè äåòåêòîâàí³ íà äâîõ ç ÷îòèðüîõ 
äîñë³äæåíèõ ó ðîáîò³ ãåíåòè÷íèõ ôîí³â. 

Çàãàëîì ÊÊÊ ó âóçüêîðÿäíîìó ïîñ³â³ çìåíøóâàëàñÿ. Ë³í³ÿ ç äâîìà ãå-
íàìè êîðîòêîñòåáëîâîñò³ Îäåñüêà 51 Ê-73 (Rht8c Rht-B1e) õàðàêòåðèçó-
âàëàñÿ ìåíøîþ ÊÊÊ, í³æ Îäåñüêà 51 (Rht8c), íåçàëåæíî â³ä òèïó ïîñ³âó. 
Ë³í³¿ Îäåñüêà 3 (áåç Rht-ãåí³â) òà Îäåñüêà 3 Ê-75 (Rht8c Rht-B1b) çà ö³ºþ 
îçíàêîþ íå ðîçð³çíÿëèñÿ ó âóçüêîðÿäíîìó ïîñ³â³, õî÷à â øèðîêîðÿäíîìó 
ë³í³ÿ Îäåñüêà 3 Ê-75 õàðàêòåðèçóâàëàñÿ ìåíøèìè ïàðàìåòðàìè çà ö³ºþ 
îçíàêîþ. Ó øèðîêîðÿäíîìó ïîñ³â³ ë³í³ÿ Êîîïåðàòîðêà íå â³äð³çíÿëàñü â³ä 
Êî îïåðàòîðêè Ê-70 çà ÊÊÊ, à ë³í³ÿ Êîîïåðàòîðêà Ê-90 ìàëà äîñòîâ³ðíî 
ìåíøå çíà÷åííÿ ö³º¿ îçíàêè. Ó âóçüêîðÿäíîìó ïîñ³â³ ë³í³ÿ Êîîïåðàòîð-
êà Ê-70 õàðàêòåðèçóâàëàñü äîñòîâ³ðíî á³ëüøîþ ÊÊÊ, í³æ ¿¿ àíàëîãè, ÿê³ íå 
â³äð³çíÿëèñü ì³æ ñîáîþ. Â ïîñ³âàõ îáîõ òèï³â ë³í³ÿ Ñòåïíÿê 2 õàðàêòåðè-
çóâàëàñü ÊÊÊ íà ð³âí³ Ñòåïíÿêà 2Ê, ÿêà áóëà ìåíøîþ, í³æ ó Ñòåïíÿê 1 òà 
Ñòåïíÿê 3. Â òîé æå ÷àñ ó âóçüêîðÿäíîìó ïîñ³â³ îñòàíí³ äâ³ ë³í³¿ íå â³äð³ç-
íÿëèñü, à â øèðîêîðÿäíîìó ë³í³ÿ Ñòåïíÿê 1 ìàëà äîñòîâ³ðíî á³ëüøó ÊÊÊ. 
Ïåðåë³÷åíå âèùå ï³äòâåðäæóº íàÿâí³ñòü íåîäíàêîâèõ òåíäåíö³é â îáîõ 
òèïàõ ïîñ³âó. 

Ê³ëüê³ñòü ñòåðèëüíèõ êîëîñê³â çíà÷íî çá³ëüøóâàëàñÿ ó âóçüêîðÿäíî-
ìó ïîñ³â³. Ïðîòå ïðè ïîð³âíÿíí³ ë³í³é ì³æ ñîáîþ ó âóçüêîðÿäíîìó ïîñ³â³ 
íàÿâí³ñòü äâîõ ãåí³â êîðîòêîñòåáëîâîñò³ ïðèçâîäèëà äî äåùî ìåíøî¿ 
ÊÑÊ, õî÷à ³ íå äîñòîâ³ðíî. Ë³í³ÿ Ñòåïíÿê 2 õàðàêòåðèçóâàëàñÿ íàéá³ëü-
øîþ ÊÑÊ, çà ÿêîþ äîñòîâ³ðíî â³äð³çíÿëàñÿ â³ä ñâî¿õ àíàëîã³â. Ó øèðîêî-
ðÿäíîìó ïîñ³â³ äîñòîâ³ðí³ â³äì³ííîñò³ çà ÊÑÊ ñïîñòåð³ãàëèñÿ ì³æ Îäåñü-
êîþ 3 òà Îäåñüêîþ 3 Ê-75, äâîãåííèé êàðëèê õàðàêòåðèçóâàâñÿ ìåíøèì 
çíà÷åííÿì ö³º¿ îçíàêè. 

Ëîã³÷íî, ùî ó çâ’ÿçêó ç³ çðîñòàííÿì ÊÑÊ òà ÙÊ ó âóçüêîðÿäíîìó ïîñ³â³ 
çìåíøóºòüñÿ ÊÔÊ (òàáë. 3). Íà ãåíåòè÷íîìó ôîí³ ñîðòó Êîîïåðàòîðêà ë³í³ÿ 
Êîîïåðàòîðêà Ê-70 ìàëà á³ëüøó ÊÔÊ, í³æ á³ëüø âèñîêîðîñë³ ôîðìè íà öüî-
ìó æ ãåíåòè÷íîìó ôîí³ íåçàëåæíî â³ä òèïó ïîñ³âó. Ë³í³¿ Îäåñüêà 3 òà Îäåñü-
êà 3 Ê-75 çà ö³ºþ îçíàêîþ íå ðîçð³çíÿëèñÿ. Íà ãåíåòè÷íîìó ôîí³ ñîðòó 
Îäåñüêà 51 íàÿâí³ñòü Rht-B1e àëåëþ ïðèçâîäèëà äî äîñòîâ³ðíîãî çìåíøåí-
íÿ ÊÔÊ ó ïîñ³âàõ îáîõ òèï³â. Íà ãåíåòè÷íîìó ôîí³ ñîðòó Ñòåïíÿê ë³í³¿ Ñòåï-
íÿê 1 òà Ñòåïíÿê 3 â ïîñ³âàõ îáîõ òèï³â õàðàêòåðèçóâàëèñÿ á³ëüøîþ ÊÔÊ, í³æ 
¿õí³ àíàëîãè. Õî÷à â øèðîêîðÿäíîìó ïîñ³â³ ë³í³¿ Ñòåïíÿê 2 òà Ñòåïíÿê 2Ê íå 
ðîçð³çíÿëèñÿ, ó âóçüêîðÿäíîìó äîñòîâ³ðíî ìåíøó ÊÔÊ ìàâ Ñòåïíÿê 2. 
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Ë³í³¿ ó âóçüêîðÿäíîìó ïîñ³â³ ìàëè äîñòîâ³ðíî ìåíøå ÇÊ, í³æ â øèðî-
êîðÿäíîìó, à â îñòàííüîìó çà ö³ºþ îçíàêîþ íå ðîçð³çíÿëèñÿ. Ó âóçüêî-
ðÿäíîìó ïîñ³â³ ë³í³¿ ç äâîìà ãåíàìè êîðîòêîñòåáëîâîñò³ çàãàëîì ìàëè 
á³ëüøó ÇÊ, í³æ âèñîêîðîñë³ ôîðìè, çà âèêëþ÷åííÿì ë³í³é íà ãåíåòè÷íîìó 
ôîí³ ñîðòó Îäåñüêà 51. Çà ÌÇÊ ó âóçüêîðÿäíîìó ïîñ³â³ êîðîòêîñòåáëî-
â³ àíàëîãè íå â³äð³çíÿþòüñÿ â³ä âèñîêîðîñëèõ ôîðì, ëèøå ë³í³ÿ Îäåñü-
êà 51 Ê-73 ìàº äîñòîâ³ðíî ìåíøó ÌÇÊ, í³æ ¿¿ àíàëîã Îäåñüêà 51, öÿ òåí-
äåíö³ÿ òàêîæ ïðîñòåæóºòüñÿ â øèðîêîðÿäíîìó ïîñ³â³. 

Çàãàëîì ÌÒÇ áóëà âèùîþ ó ðîñëèí ó âóçüêîðÿäíîìó ïîñ³â³, ïðîòå 
äîñòîâ³ðíèõ ð³çíèöü ì³æ ë³í³ÿìè, íà â³äì³íó â³ä øèðîêîðÿäíîãî ïîñ³âó, 
íå äåòåêòîâàíî. Ó øèðîêîðÿäíîìó ïîñ³â³ ë³í³¿ ç äâîìà ãåíàìè êîðîòêî-
ñòåáëîâîñò³ õàðàêòåðèçóâàëèñÿ ìåíøîþ ÌÒÇ, í³æ ¿õí³ á³ëüø âèñîêîðîñë³ 
ôîðìè. Òàê³ æ â³äì³ííîñò³ çà ÌÒÇ ìè ñïîñòåð³ãàëè ïðîòÿãîì òðüîõ ðîê³â 
äîñë³äæåíü öèõ ë³í³é ó øèðîêîðÿäíîìó ïîñ³â³. 

Âèñíîâêè. Âèÿâëåí³ äîñòîâ³ðí³ â³äì³ííîñò³ ì³æ ïðîÿâîì îçíàê çà-
ëåæíî â³ä òèïó ïîñ³âó. Çðîñòàííÿ âðîæà¿â, îòðèìàíå çà ðàõóíîê ââåäåí-
íÿ Rht-ãåí³â, ïîâ’ÿçàíî ñàìå ç ¿õíüîþ ïðÿìîþ ä³ºþ — çíèæåííÿì âèñîòè 
ðîñëèí, ÿêå ï³äâèùóº ñò³éê³ñòü ðîñëèí äî âèëÿãàííÿ. 

Åôåêòè Rht-ãåí³â íà âèñîòó ðîñëèíè, äàòó êîëîñ³ííÿ, äîâæèíó, ê³ëü-
ê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ç ãîëîâíîãî êîëîñà òà çàãàëîì 
ê³ëüê³ñòü êîëîñê³â ç ãîëîâíîãî êîëîñà, ìàñó çåðåí ç ï³äãîí³â òà ðîñëèíè, 
÷èñëî çåðåí ç ðîñëèíè, äåòåêòîâàí³ â øèðîêîðÿäíîìó ïîñ³â³, íåîäíî-
çíà÷íî çì³íþâàëèñÿ ó âóçüêîðÿäíîìó. Â³äì³ííîñò³ ì³æ ë³í³ÿìè â øèðîêî-
ðÿäíîìó ïîñ³â³ çà îçíàêàìè «ñóìàðíå ïðîäóêòèâíå êóùåííÿ», «ìàñà çåð-
íà ç ï³äãîí³â òà ç ðîñëèíè», «ìàñà òèñÿ÷³ çåðåí», «÷èñëî çåðåí ç ï³äãîí³â» 
í³âåëþþòüñÿ ó âóçüêîðÿäíîìó. 

Çà îçíàêàìè «âèñîòà ðîñëèí», «äîâæèíà ãîëîâíîãî êîëîñà», «ê³ëü-
ê³ñòü êîëîñê³â ó êîëîñ³», «ê³ëüê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ó 
êîëîñ³», «ìàñà çåðåí ç ï³äãîí³â òà ðîñëèíè», «äàòà öâ³ò³ííÿ» âèÿâëåí³ äî-
ñòîâ³ðí³ åôåêòè âçàºìîä³¿ ãåíîòèï — ñåðåäîâèùå. Ïðè öüîìó ùîäî âè-
ñîòè ðîñëèí ñïîñòåð³ãàºòüñÿ ñåðåäíÿ ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà 
çì³íó òèïó ïîñ³âó áåç ñóòòºâî¿ çì³íè ðàíã³â. Ñòîñîâíî îçíàê ãîëîâíîãî 
êîëîñà (äîâæèíà, ê³ëüê³ñòü ñòåðèëüíèõ êîëîñê³â ³ äàòà öâ³ò³ííÿ) âèÿâëå-
íà âèñîêà ñèì³ëÿðí³ñòü (R

GxE
=0,73*…0,75*) ðåàêö³é ãåíîòèï³â íà óìîâè; 

äëÿ îçíàê «ù³ëüí³ñòü êîëîñó»,  «ê³ëüê³ñòü ôåðòèëüíèõ òà çàãàëüíà ê³ëüê³ñòü 
êîëîñê³â ó êîëîñ³» — ñåðåäíÿ îäíîñïðÿìîâàí³ñòü (R

GxE
=0,61*…0,69*), à 

îçíàê ðîñëèíè (÷èñëî çåðåí ç ðîñëèíè, ìàñà çåðåí ç ï³äãîí³â òà ðîñëè-
íè) — õàîòè÷í³ñòü ðåàêö³é (R

GxE
=–0,17…0,15). 

Ìàñà òèñÿ÷³ çåðåí çàëåæàëà â³ä óìîâ ñåðåäîâèùà (òèïó ïîñ³âó) ³ ó 
âóçüêîðÿäíîìó ïîñ³â³ íå áóëà ïîâ’ÿçàíà ç íàÿâí³ñòþ ãåí³â êîðîòêîñòå-
áëîâîñò³ â ãåíîòèï³, à â øèðîêîðÿäíîìó — ë³í³¿ ç äâîìà ãåíàìè êîðîòêî-
ñòåáëîâîñò³ õàðàêòåðèçóâàëèñÿ ìåíøîþ ÌÒÇ. 
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EFFECTS OF RHT-GENES ON BIOLOGICAL AND AGRONOMICAL 
TRAITS OF WHEAT IN WIDE ROWS AND PLOTS 

Different types of sowing have a diverse impact on plant growth and pro-
ductivity. Thus, the effects of alleles of dwarfing genes in analogue-lines of 
well known varieties in southern Ukraine were investigated in wide rows and 
plots. The aim of our work was to compare the effects of the Rht-genes on 
agronomically important traits of winter bread wheat in two different types of 
sowing. 

As a material were used analogue-lines created in the 1990th by V. V. Khang-
ildin on the genetic background of historically well known varieties such as: 
Kooperatorka, Odesskaya 3, Odesskaya 51, Stepnyak in PBGI. The lines are 
genetically different in plant height and contain different alleles of the dwarf-
ing genes (Chebotar et al., 2010). 

Plants were grown in the field of PBGI in 2011 in wide rows and in 3 
m2plots. The data analysis was performed with two-factor analysis of variance 
(ANOVA) using the software package Statistica 7 (Statsoft 2005). The reliabil-
ity of differences was determined by LSD of appropriate level of significance 
for each factor or their interaction (Dospehov, 1973). The correlation coef-
ficient of ranks R

GxE
 (by Spearman) was used to detect a statistical estimation 

of genotype x environment interaction between the same genotypes in dif-
ferent growing conditions. To calculate the genotypic correlation coefficients 
(R

G
) by Pearson the data were converted by Skurydin and Baginskaya (2002) 

to eliminate the effects of environmental components. 
In general, the plants grown up in the plots were higher than in the wide 

rows except Kooperatorka, for which the opposite trend was observed. Line 
Stepnyak 2 does not significantly differ by plant height in both types of sow-
ing. The plants grown in the plots were characterized by lower main spike 
length, productive tillering, number of spikelets in the main spike, number of 
kernels in the main ear, number of kernels from the secondary ears, number 
of kernels per plant, higher number of sterile spikelets, main spike density 
and 1000 kernels weight compared with the plants grown in the wide rows. In 
both types of sowing significant differences were observed for plant height in 
wild-type plants, one- and two-gene dwarfs, at the same time the ranks were 
remained. The differences between lines observed in wide rows for produc-
tive tillering, number and weight of kernels from the secondary ears and from 
the plant were leveled off in the plots. Significant differences between the 
lines by the number of kernel per plant were observed both in the plots and in 
the wide rows, but the trends were different. 
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We found significant differences between the manifestation of traits, de-
pending on the type of sowing. Increase of yields obtained by the introduc-
tion of Rht-genes is associated with their direct effect — a reduction in plant 
height, which increases the plant resistance to lodging. 

Effects of Rht-genes on plant height, heading date, length, number of 
fertile and sterile spikelets in the main spike, general number of spikelets in 
the main spike, grain weight from secondary ears and plants, the number of 
grains per plant, detected in wide rows varied in plots. Differences between 
the analogue-lines and the recurrent forms by total productive tillering, ker-
nels weight from the secondary ears and from the plant, 1000 kernels weight, 
and number of kernels from the secondary ears detected in wide rows were 
leveled in plots. 

The significant effects of genotype-environment interaction were re-
vealed for plant height, flowering date, main spike length, number of spike-
lets per ear, number of fertile and sterile spikelets per ear, grain weight from 
secondary ears and plants. Average similarity of the genotype reactions on 
changes of sowing type were observed for plant height, without significant 
changes of ranks. High similarity of the genotype reactions on changes of 
sowing type were observed for the main ear features such as length, number 
of sterile spikelets and flowering date (R

GxE
 = 0,73 * ... 0,75 *). For the traits: 

ear density, number of spikelets per ear, number of fertile spikelets per ear 
the middle unidirectional reactions were detected (R

GxE
 = 0,61 * ... 0,69 *). 

Number of grains per plant, weight of kernels from the secondary ears and 
plants were characterized by chaotic effects of genotype-environment inter-
action (R

GxE
 = –0,17 ... 0,15). 

Weight of 1000 kernels depended on environmental conditions (such 
as type of sowing) and in the plots was not associated with the presence of 
the dwarfing genes in the genotype. In wide rows the lines with two dwarfing 
genes were characterized by lower 1000 kernels weight than semi dwarf or 
wild type plants. 

Tables — 4. Figures — 2. Bibliography — 15. 
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ÑÐÀÂÍÅÍÈÅ ÝÔÔÅÊÒÎÂ Rht-ÃÅÍÎÂ ÏÎ ÊÎÌÏËÅÊÑÓ 
ÁÈÎËÎÃÈ×ÅÑÊÈÕ È ÀÃÐÎÍÎÌÈ×ÅÑÊÈÕ ÏÐÈÇÍÀÊÎÂ ÏØÅÍÈÖÛ 

Â ØÈÐÎÊÎ- È ÓÇÊÎÐßÄÍÎÌ ÏÎÑÅÂÀÕ 

Ïðîâåäåíî ñðàâíåíèå ýôôåêòîâ àëëåëåé ãåíîâ êîðîòêîñòåáåëüíî-
ñòè íà áèîëîãè÷åñêèå è àãðîíîìè÷åñêèå ïðèçíàêè ó ëèíèé-àíàëîãîâ èç-
âåñòíûõ ñîðòîâ þãà Óêðàèíû â øèðîêî- è óçêîðÿäíîì ïîñåâàõ. Ýôôåêòû 
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Rht-ãåíîâ íà ðÿäå ïðèçíàêîâ äåòåêòèðóåìûõ â øèðîêîðÿäíîì ïîñåâå 
íåîäíîçíà÷íî ìåíÿëèñü â óçêîðÿäíîì. Òàê, ðàçëè÷èÿ ìåæäó ëèíèÿìè 
ïî ñóììàðíîìó ïðîäóêòèâíîìó êóùåíèþ, ìàññå çåðåí ñ ïîäãîíà è ðàñ-
òåíèÿ, ìàññå òûñÿ÷è çåðåí, ÷èñëó çåðåí ñ ïîäãîíîâ, îïðåäåëåííûå â 
øèðîêîðÿäíîì ïîñåâå, â óçêîðÿäíîì íèâåëèðîâàëèñü. Âûÿâëåíû äî-
ñòîâåðíûå ýôôåêòû âçàèìîäåéñòâèÿ ãåíîòèï — ñðåäà ïî ïðèçíàêàì 
âûñîòà ðàñòåíèé, äëèíà ãëàâíîãî êîëîñà, êîëè÷åñòâî êîëîñêîâ â êîëîñå, 
êîëè÷åñòâî ôåðòèëüíûõ è ñòåðèëüíûõ êîëîñêîâ â êîëîñå, ìàññà çåðåí ñ 
ïîäãîíà è ðàñòåíèÿ, äàòà öâåòåíèÿ. 

Òàáëèöû — 4. Ðèñóíêè — 2. Áèáëèîãðàôèÿ — 15. 
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THE COURSES OF NURSERIES CONTROL AND VARIETY 
INVESTIGATION SYSTEMS FOUNDED ON MOLECULAR MARKERS 

Principles of molecular marker systems for breeding and varieties in-
vestigation needs were analyzed on model experimental data. The key 
features of such systems are minimally required number of markers, 
sets of varieties used as ‘localized etalons’, and dedicated analytic in-
struments ready for enhancement. Attention is paid to improve discrimi-
nant ability of these systems. UPOV recommendation to use 8 MS mark-
ers is considered as not sufficient. 

Key words: molecular markers, microsatellite analysis, variety investi-
gation, identification, winter bread wheat. 

Introduction. Molecular markers are considered to be an indispens-
able tool of modern genetic research because of their clear manifestation of 
genetically determined differences in varying environmental conditions and 
relative simplicity combined with accessibility of the analysis. 

Over the past three decades, the total number of the proposed molecular 
markers reached such a level, which makes it possible to construct high den-
sity genetic maps [1, 2]. A large set of markers is being used in fine genetic 
studies nowadays [3–5], but for the most purposes of the current breeding 
such a detailed analysis is excessive both in substance and expenditures. In-
sufficient elaboration of approaches to optimize molecular markers systems 
of identification and variety control in some way holds back the widespread 
introduction of the latter into practice of variety investigation. Hence the im-
portance of the problem comes up in the headline of this article. 

Material and methods. As a model example there were selected re-
sults of our research of 49 lines picked out under the «ear-row» scheme from 
soft winter wheat varieties breeded by the Plant Breeding and Genetics Insti-
tute — National Center of Seed and Cultivar Investigation using 17 microsat-
tellite loci, the part of which was given in the guidelines on the differentiation 
and identification of wheat varieties and was used in our previous researches 
[6, 7]. This outlines the range of applications: the model simulates the opera-
tion with monomorphic varieties or with the clean lines of composed varieties, 

© Kolesnyk O. O., Chebotar S. V., Syvolap Yu. M., Tsevma V. M., Khokhlov O. M., Litvinenko M. A., 2013
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i.e. the final stages of breeding, seed nurseries, dedicated collections and so 
on. It is assumed that in consequence of breeding these varieties are adapted 
to the conditions of a certain region, i. e. the genetic basis of such varieties 
is respectively narrowed compared to the complete gene pool of the culture. 

The choice of the microsatellite loci (MS) is dictated by their advantages 
over other molecular markers that are used in the studies of genetic polymor-
phism of wheat varieties. Particularly they attract by relative simplicity and ac-
cessibility of their analysis, by large number of the mapped loci that uniformly 
cover the entire genome of T. aestivum L., by significant polymorphism, and 
co-dominant nature of their inheritance [1, 2, 8]. MS analysis attracts also by 
the opportunity to conduct research of DNA isolated from individual genotypes 
and by its developed technical basis for the implementation of this method. 
Also it was foreseen by the research plan to study conditions of application of 
the approaches for all markers at all, including non-molecular markers. 

The list of the selected markers is given in Table 1. It should be noted that 
some MS-markers can detect additional loci on other chromosomes (they are 
shown in parentheses), but these additional loci are characterized generally 
by different size of the alleles which are not investigated in our research. 

For the analysis of the data there were used the software tools Excel 2010, 
FileMaker 12.0, Statistica 6.0. 

Results and discussion. Optimizing of the number and composition of 
the markers. During the research of all 49 wheat lines using 17 MS loci there 
were revealed 110 alleles with, on the average, 6.5 alleles (Table 1). Theo-
retically this system is able to identify up to 1,925 x 1013 alleles uniquely, i. e. 
about 20 trillion of all the possible combinations of alleles, what is many orders 
greater than the potential number of all varieties in the world. PIC (polymor-
phism information content) indicates a significant amount of «polymorphic» 
information in loci. 

The represented data indicates that the system of the 17 MS markers would 
be excessive for the differentiation of a relatively small set of varieties (of about 
50). Due to the large amount of diverse information, which should be taken into 
the account, it is impossible to be bound by purely formal rules of screening of 
the minimally required set of markers, so it is somewhat empirical process. 

Altogether there were formed three sets of markers. First set was com-
posed of loci with the highest number of alleles, further the primary right was 
given to the index of polymorphism PIC (set 2). All the remaining markers 
went into the third set. The composition of the three sets of markers is given in 
Table 2, marked with ordinal numbers from Table 1. 

The marker locus number 15 (Xgwm408) had to be included in all three 
sets, the identification without it would not be complete. The same reason was 
for including the marker locus number 2 (Xgwm095) in the composition of set 
2 and set 3. The cumulative curves of the number of uniquely identified variet-
ies for all three sets are shown in Figure 1; the curve for set 3, composed of 
eight markers which detect the least polymorphic loci, was the shallowest one. 
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Table 1 

The quantitative composition of alleles in the studied loci

¹ Locus Cromosome Alleles PIC
1 Xgwm186 5A 9 0,68
2 Xgwm095 2A 5 0,64
3 Xgwm357 1A 7 0,76
4 Xgwm18 1B(4B) 5 0,74
5 Xgwm190 5D 2 0,46
6 Xgwm3 3D (2D) 7 0,82
7 Xgwm165/I 4D (4A, 4B) 5 0,71
8 Xgwm155 3A 10 0,84
9 Xgwm437 7D 4 0,55

10 Xgwm389 3B 7 0,82
11 Xgwm325 6D 11 0,81
12 Xgwm44 7D(4A) 6 0,62
13 Xbarc126 7D 9 0,74
14 Xwmc405 7D(1D, 5B, 5D, 7A) 6 0,61
15 Xgwm408 5B 7 0,64
16 Xgwm577 7B 5 0,62
17 Taglgap 1B 5 0,50

Table 2 

The composition of the minimized set of markers

Name
The composition of the 

selected markers
Alleles/marker

Ð²Ñ/ 
marker

A theoretical 
number of combina-

tions
Set 1 1, 3, 8, 11, 13, 15 8,8 0,745 436.590
Set 2 2, 4, 6, 7, 10, 15 6,0 0,727 42.875
Set 3 2, 5, 9, 12, 14, 15, 16, 17 5,0 0,580 252.000

Through numerical modeling it was found that the marker system which 
would be able to identify uniquely at least 99.99 % of varieties must «rec-
ognize» the number of allelic combinations of about 2 orders of magnitude 
greater than the number of the analyzed varieties. The real difference be-
tween the theoretical number of combinations given in Table 2 and the num-
ber of the identified lines (49) was of 3–4 orders of magnitude. The main rea-
son for this large discrepancy lies in very uneven distribution of alleles in each 
of the studied loci. Consequently the combinations of the «minor» alleles are 
very low-probable and within small subsets of varieties (50–100 samples) 
simply not occur. Thus, for the pairs of loci Xgwm155/Xgwm325 there were 
found no lines which combine alleles 129, 135, 137, 139, 141, 143 bp from 
the first locus (Xgwm155) and 115 , 120, 128, 134, 138 bp — from the sec-
ond one (Xgwm325) (Fig. 2). The larger part of these alleles has a frequency 
under 10 %, respectively the probability of their combinations is below 1 %. It 
is also likely that the probability of some combinations may deviate from the 
theoretically expected due to the formation of the co-adapted associations 
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of alleles of genes or of alleles of loci. The possibility of that arises from the 
genetic proximity of varieties originated from one breeding center, caused by 
joint descent from a number of precursor varieties, and also by systematic se-
lection in the same natural conditions, using identical plant breeding criteria. 
Although the microsatellite loci could not display selectivity, though the data 
on regional differences [9–12] and the association with a number of breeding 
traits [13–17] suggest otherwise. This may be due to «canalization» — the se-
lective fixation of only certain combinations of alleles and eliminating of «un-
desirable» combinations from some eco-niches. 

  

Fig.1. The rise of the separation ability of the marker system at step by step including 
of markers 

  

Fig. 2. The distribution of allele combinations studied in 49 lines by two marker loci 
(Xgwm155 and Xgwm325) in numerical and graphical modes 

At first glance, the obtained results (the possibility of reducing the num-
ber of markers to 6–8 SSRs) are in good agreement with the recommendation 
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of UPOV about using 8 microsatellite markers [18]. However, please note that 
our results were obtained on the lines of the 49 varieties of close breeding 
origin while the regulations of UPOV should apply to much wider range in both 
quantitative and qualitative meanings. In the light of the above considerations 
it appears that the optimal number of markers during the official registration 
of new varieties should be slightly higher. 

Selection of reference varieties. For practical reasons it is handy to have 
a compact work collection that is «localized», i.e. is consisted of varieties 
adapted to the certain region and contains in all the necessary alleles required 
for unique identification. This task was one of the goals of present investiga-
tion and as a result practically acceptable solutions were found. It should be 
noted that the outcome result depended on the action sequence. Out of the 
total 49 lines two sets were picked out, each containing all 110 alleles that 
were found in the investigated 17 loci. The first (minimal) set consists of 26 
lines, and the second (35 lines) differs from the first one by relatively higher 
proportion of rare alleles. Formed in the present study the sets will later be-
come the basis of the specialized collections of reference lines. Collections 
will be implemented into practice of variety investigation, and the composition 
of them will be improved. 

The tools for the results analysis. For set of monomorphic varieties (lines) 
the key indicators which characterize the degree of difference/similarity be-
tween them are the total number of the same / different alleles, and also by 
which loci pairs of varieties are similar or different. Such information was the 
foundation at optimizing of both marker sets and at selection of the potential 
reference varieties. Table 3 shows a fragment of the similarity matrix of the ex-
amined lines which is denoted by the number of loci (out of the total their num-
ber, 17) which carry the same alleles. (The full matrix even for a such relatively 
small set of objects is too cumbersome to bring in the article). Each element 
of the matrix contains the result of generalization of 17 pairs of comparisons. 
In general, to fill out the entire table it was needed to perform about 40,000 
operations of comparison (as matrix is symmetric — 20,000) and summa-
rize them. With the growth of the quantity of analyzed varieties the scope of 
calculations increases with the rapid pace proportionally to the square of the 
samples number. To avoid the unproductive «manual» work dedicated tool for 
Excel environment was designed. It runs the cycle of calculations for each of 
the varieties automatically, only leaving the formation of the final table to be 
made «manually». The algorithm of the entire work could be used to develop 
fully automatic applications. 

The tables of similarity (differences) can be subjected to further analysis 
without even additional preparation. It was verified by conducting the cluster 
analysis by software package Statistica, ver. 6.0 (Fig. 3). 

Another important task in the context of this paper is the identification of 
the unknown samples by the results of the analysis of a certain set of markers. 
The general principle is simple — to find the appropriate row in the previously 
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Table 3 

The fragment of the similarity matrix — the number of loci with identical alleles 
for 17 studied MS markers

Varieties
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Hospodynia 17 8 7 5 6 5 7 5 5 9 5 12
Skarbnytsia 8 17 7 7 7 7 7 6 4 6 7 9
Kosovytsia 7 7 17 8 7 6 7 9 4 6 10 8
Antonivka 5 7 8 17 7 6 6 6 5 4 5 6
Zamozhnist’ 6 7 7 7 17 8 6 7 6 7 8 6
Blahodarka 
odes’ka

5 7 6 6 8 17 7 6 4 6 9 7

Misiia odes’ka 7 7 7 6 6 7 17 5 6 7 7 8
Dal’nyts’ka 5 6 9 6 7 6 5 17 9 8 7 6
Yednist’ 5 4 4 5 6 4 6 9 17 4 6 5
Kiriia 9 6 6 4 7 6 7 8 4 17 7 9
Liona 5 7 10 5 8 9 7 7 6 7 17 7
Kuial’nyk 12 9 8 6 6 7 8 6 5 9 7 17

 

Fig. 3. Cluster analysis of the degree of difference between varieties by 17 MS markers 
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compiled «reference» table. However, at number of samples as well as mark-
ers, it is better to apply here computer technologies. Screenshot of template, 
which we prepared in Excel, is shown in Figure 4. In present case it is set up 
to work with 6 markers from set 1. Two different algorithms were prepared for 
this task. The first one (Dx) requires for identification the complete identity 
of the allelic composition of the given sample to the certain row of the refer-
ence table, and the second (Dbp), which was designed specifically for the 
analysis of MS markers, permits deviations no more than 1 pair of nucleotides 
in determining of the size of amplification products no more than in three or 
four of the six loci. In both cases, the result «0» in the corresponding row of 
the reference table means the complete coincidence. The procedure returns 
the catalog number and variety name in a special row of results. Any quantity 
of varieties which are the closest ones to the given variety under both criteria 
can be identified after sorting and then the results can be transferred to a 
separate table for further examination. 

  

Fig. 4. The result of identification of tested sample (fully corresponds to variety Zhai-
vir) in the environment of Excel 2010 

For work not with individual samples, but with their sets the similar tool is 
easy to build in the database management system (DBMS). The results of the 
identification of number of samples carried out by means of DBMS FileMaker 
are shown in Figure 5. Here was also implemented the algorithm of identifica-
tion of samples by the index of Dbp, which was previously tested and tuned 
up in Excel. 

As noted above, the tools were developed so that they could work not only 
with MS, but also with other molecular, biochemical and even morphological 
markers. Depending on the situation, it may only be needed some adaptation 
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of input data through their conversion to an acceptable form. This feature has 
been successfully tested by us on the example of the published data of the re-
sults of electrophoresis of grain store proteins gliadin and glutenin [19, 20], i. e 
protein markers Gli and Glu, which at one time were implemented in practice of 
official identification of USSR varieties [21], and were recommended later by 
UPOV [22]. It should be noted that these protein markers show disadvantage 
compared to MS markers by the resolution ability. For example, in research 
[20] of 75 variety lines 16 individual lines were not clearly identified — despite 
the fact that the analysis was based on all 10 of the available protein loci. It 
was impossible to distinguish variety Viktoriia odes’ka from variety Pysanka, 
each of which consists of 4 lines. The mentioned above is resulted by the fact 
that the composition of the gluten-forming proteins is under to strong selec-
tion pressure during intense screening by the technological quality of grain. 
That is why, in spite of the existing rich genetic polymorphism in wheat only a 
limited number of alleles and their combinations are implemented in varieties 
of PBGI. Thus, from Table 1, shown by the same authors, it could be defined 
that within the material studied by them 3.7 alleles were fallen on 1 locus on 
the average, and the mean value of PIC index amounted 0.480. According to 
these indices Gli and Glu markers are less powerful comparing even to the 
least informative MS markers selected from our set 3 (Table 2). 

 

Fig. 5. The result of identification of 10 tested samples in DBMS of FileMaker 12.0 

The approaches we developed on MS markers are easy to adapt to the 
new markers, if any would be offered. Created within our investigation tools or 
their algorithms could be integrated to the general computerized systems of 
the traffic control of seeds in the breeding, seed industry and other institutions. 

Conclusions 
1. The approaches to optimize the number and composition of molecular 

markers for variety investigation needs, control of breeding and seed nurser-
ies were developed. There were formed out of 17 PCR markers three mini-
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mized sets, which are close by their differential ability, each of which assesses 
6–8 loci and is able to distinguish varieties related by the origin of the same 
breeding centre. The system recommended by UPOV concerning 8 MS mark-
ers for wheat may be insufficient in certain situations in spite of hundreds of 
thousands combinations of alleles theoretically possible for that quantity of 
mapped loci. A lot of mentioned combinations actually fall out because of a 
very low probability of their realization and this condition significantly limits 
the number of varieties that could be uniquely identified. 

2. The empirical algorithms of creation of the compact collections of ref-
erence lines were developed; and two sets of candidate varieties were cre-
ated, the minimal and the extended ones consisting of 26 and 35 varieties, 
respectively, each of which includes all 110 alleles from 17 studied loci. 

3. The algorithms and tools for semi-automatic computerized analysis of 
variety investigation data were created: a) for constructing of a matrix of simi-
larity/difference; b) for individual/group identification of the unknown sam-
ples; tools were tested in environments of spreadsheets (Excel) and database 
management systems (FileMaker). 
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ÿâëÿþòñÿ ïîäáîð ìèíèìàëüíî íåîáõîäèìîãî êîëè÷åñòâà ìàðêåðîâ, ñîç-
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ÈÑÏÎËÜÇÎÂÀÍÈÅ ÄÍÊ-ÌÀÐÊÅÐÎÂ ÄËß ÑÎÇÄÀÍÈß 
ÑÀÌÎÎÏÛËÅÍÍÛÕ ËÈÍÈÉ È ÃÈÁÐÈÄÎÂ ÊÓÊÓÐÓÇÛ 

Îñâåùåíû ðàçðàáîòàííûå â Ñåëåêöèîííî-ãåíåòè÷åñêîì èíñòèòóòå 
ïðèíöèïû îòáîðà â ïîïóëÿöèÿõ êóêóðóçû ëîêóñîâ öåííûõ êîëè÷å-
ñòâåííûõ ïðèçíàêîâ ñ ïîìîùüþ ÄÍÊ-ìàðêåðîâ. Ïîêàçàíî, ÷òî 2-ëî-
êóñíàÿ ñèñòåìà SSR-ìàðêåðîâ îêàçàëàñü íàèáîëåå ýôôåêòèâíîé 
äëÿ ãåíåòè÷åñêîãî óëó÷øåíèÿ ïîïóëÿöèè ïî âàæíûì àãðîíîìè÷å-
ñêèì ïðèçíàêàì — ïðîäóêòèâíîñòè è âûñîòå ðàñòåíèÿ, äëèíå çåð-
íîâêè. Íà îñíîâå ãåíåòè÷åñêè óëó÷øåííîé ïîïóëÿöèè ðàçðàáîòàí 
ìåòîä ïðîãíîçèðîâàíèÿ âàæíûõ ôåíîòèïè÷åñêèõ ïàðàìåòðîâ ïîïó-
ëÿöèè ñëåäóþùåé ãåíåðàöèè, ñôîðìèðîâàí ãåíîôîíä ìàðêèðîâàí-
íûõ ëèíèé. Íà èõ îñíîâå ñîçäàíû ïåðâûå â Óêðàèíå ãèáðèäû êóêóðó-
çû ñ èñïîëüçîâàíèåì òåõíîëîãèè ìîëåêóëÿðíûõ ìàðêåðîâ: îäèí èç 
íèõ — ãèáðèä Äèàëîã, çàðåãèñòðèðîâàí â 2009 ãîäó, âòîðîé — Äèà-
ëîã 300 ïðîõîäèò ãîñóäàðñòâåííîå ñîðòîèñïûòàíèå ñ 2012 ãîäà. 

Êëþ÷åâûå ñëîâà: êóêóðóçà, ÄÍÊ-ìàðêåðû, ëèíèè, ïîïóëÿöèè, ãè-
áðèäû. 

Ââåäåíèå. Ïîòðåáíîñòè ñîâðåìåííîãî àãðîðûíêà ãèáðèäíûõ ñåìÿí 
êóêóðóçû ñòàâÿò ïåðåä ñåëåêöèîíåðàìè çàäà÷è çíà÷èòåëüíîãî óñêîðåíèÿ 
ñåëåêöèîííîãî ïðîöåññà è ïîâûøåíèÿ åãî ýôôåêòèâíîñòè. Âûâåäåíèå 
áîëüøîãî êîëè÷åñòâà íîâûõ ëèíèé, ñîçäàíèå íà èõ îñíîâå ãèáðèäîâ, èõ 
ïîñëåäóþùàÿ îöåíêà òðåáóþò çàòðàò çíà÷èòåëüíûõ ðåñóðñîâ. Âàæíûì 
øàãîì íà ïóòè óñêîðåíèÿ ñåëåêöèîííîãî ïðîöåññà è ÷àñòè÷íîãî ðåøåíèÿ 
äðóãèõ ïîñòàâëåííûõ çàäà÷ ñòàëî èñïîëüçîâàíèå ãàïëîèäíîé òåõíîëîãèè 
ñîçäàíèÿ íîâûõ ëèíèé è êîììåð÷åñêèõ ãèáðèäîâ êóêóðóçû [1, 2]. 

Îäíèì èç ïóòåé ïîâûøåíèÿ ýôôåêòèâíîñòè ñåëåêöèîííîãî ïðî-
öåññà ÿâëÿåòñÿ óëó÷øåíèå ïîïóëÿöèé, â òîì ÷èñëå è äèãàïëîèäíûõ, ïî 
÷àñòîòå ëîêóñîâ öåííûõ êîëè÷åñòâåííûõ ïðèçíàêîâ (QTL) [3, 4, 5]. Íà 
îñíîâå òàêèõ ãåíåòè÷åñêè óëó÷øåííûõ â êîðîòêèé ñðîê ïîïóëÿöèé ìîæíî 
ñîçäàâàòü öåííûå èíáðåäíûå ëèíèè ñ óëó÷øåííûìè àãðîíîìè÷åñêèìè 
ïðèçíàêàìè è âûñîêîïðîäóêòèâíûå ãèáðèäû êóêóðóçû [6]. 

Çàäà÷à íàøåãî èññëåäîâàíèÿ — ïîêàçàòü, ÷òî: 1) ìàðêåðíûé îòáîð 
â ïîïóëÿöèè èíáðåäíûõ ðåêîìáèíàíòíûõ ëèíèé (ÈÐË) ïîçâîëÿåò îáåñ-
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ïå÷èòü çà îäèí öèêë îòáîðà çíà÷èòåëüíîå åå ãåíåòè÷åñêîå óëó÷øåíèå; 
2) îáîñíîâàòü ðàçðàáîòàííûé ìåòîä ïðîãíîçèðîâàíèÿ óðîâíÿ âàæíûõ 
ôåíîòèïè÷åñêèõ ïàðàìåòðîâ â ïîïóëÿöèè ïîñëåäóþùåé ãåíåðàöèè; 
3) ïðåäñòàâèòü ôåíîãåíîòèïè÷åñêèå ïàðàìåòðû èíáðåäíûõ ëèíèé, ñîç-
äàííûõ íà îñíîâå óëó÷øåííîé ïîïóëÿöèè; 4) îõàðàêòåðèçîâàòü ãèáðèäû 
êóêóðóçû, âïåðâûå ñîçäàííûå â Óêðàèíå ñ èñïîëüçîâàíèåì ñîâðåìåí-
íûõ MAS-òåõíîëîãèé, êîòîðûå óæå çàðåãèñòðèðîâàíû èëè ïðîõîäÿò ãî-
ñóäàðñòâåííîå èñïûòàíèå. 

Ìàòåðèàëû è ìåòîäû. Èñõîäíûì ìàòåðèàëîì ñëóæèëà ðàñùåïëÿ-
þùàÿñÿ ãèáðèäíàÿ ïîïóëÿöèÿ (ÃÊ26 õ Ìî17) F

2
, èñõîäíûå ðîäèòåëüñêèå 

ëèíèè ÃÊ 26 è Ìî 17, à òàêæå ëèíèè-òåñòåðû: Îä308 ÌÂ, Îä329 è Îä221 
ÌÂ. Ïðè îòáîðå â ïîïóëÿöèè öåëåâûìè ñëóæèëè â ÷àñòíîñòè òàêèå ïðè-
çíàêè: çåðíîâàÿ ïðîäóêòèâíîñòü ðàñòåíèÿ, âûñîòà ðàñòåíèÿ, äëèíà 
çåðíîâêè. Äëÿ äåòåêöèè ïîëèìîðôèçìà ÄÍÊ èñïîëüçîâàëè ìàðêåðû 
SSR-òèïà. Ìåòîäèêà âûäåëåíèÿ ÄÍÊ, àìïëèôèêàöèè SSR-ëîêóñîâ è âñå 
ïîñëåäóþùèå àëãîðèòìû îïèñàíû â ðàíåå îïóáëèêîâàííûõ èññëåäîâà-
íèÿõ [6, 7]. 

Ðåçóëüòàòû èññëåäîâàíèÿ. Îáîáùàþùèì ðåçóëüòàòîì ìíîãî-
ëåòíèõ èññëåäîâàíèé ÿâëÿþòñÿ ñôîðìóëèðîâàííûå ïîëîæåíèÿ îá ýô-
ôåêòèâíîñòè îòáîðà íà îñíîâå ðàçðàáîòàííîé ìàðêåðíîé ñèñòåìû: 
1) ëó÷øèì òèïîì ÿâëÿåòñÿ êîäîìèíàíòíûå SSR-ìàðêåðû; 2) ìàðêåð â 
íàèáîëüøåé ñòåïåíè âûïîëíÿåò ñâîè ôóíêöèè, êîãäà íàõîäèòñÿ â ãîìî-
çèãîòíîì ñîñòîÿíèè; 3) ñöåïëåííûå ìàðêåðíûå ëîêóñû ÿâëÿþòñÿ õîðî-
øèì èíñòðóìåíòîì äëÿ ðåøåíèÿ äàííîé çàäà÷è; 4) çàëîãîì óñïåøíîãî 
ôóíêöèîíèðîâàíèÿ âñåé ìàðêåðíîé ñèñòåìû ÿâëÿåòñÿ êîððåêòíîå îïðå-
äåëåíèå ñåëåêöèîííîé öåííîñòè ìàðêåðíûõ àëëåëåé ïóòåì âû÷èñëåíèÿ 
è ñðàâíåíèÿ èõ «ñåëåêòèâíîãî âåñà» [7]. Îòáîð QTL â ïîïóëÿöèÿõ F

2
–F

3
 

íà îñíîâå SSR ïîçâîëèë ïîëó÷èòü çíà÷èòåëüíûé ãåíåòè÷åñêèé ýôôåêò â 
ïîïóëÿöèè 1-ãî öèêëà îòáîðà, â îñîáåííîñòè ïî ïðèçíàêàì: ïðîäóêòèâ-
íîñòü ðàñòåíèÿ, âûñîòà ðàñòåíèÿ è äëèíà çåðíîâêè (òàáë. 1). 

Ïîñëå 7–8 ëåò èíáðèäèíãà â ìàðêåðíîé ïîïóëÿöèè ïåðâîãî öèêëà 
îòáîðà Ñ1-Ì áûëî ïîëó÷åíî îêîëî 200 èíáðåäíûõ ðåêîìáèíàíòíûõ ëè-
íèé ñ õîðîøèìè àãðîíîìè÷åñêèìè ïðèçíàêàìè è âûñîêîé êîìáèíàöè-
îííîé ñïîñîáíîñòüþ. Õàðàêòåðèñòèêà ëó÷øèõ èç íèõ ïðåäñòàâëåíà â 
òàáëèöå 2. 

Ôåíîòèïè÷åñêèå è ãåíîòèïè÷åñêèå ïàðàìåòðû ëó÷øèõ ìàðêèðîâàí-
íûõ ëèíèé ïðåâûøàþò àíàëîãè÷íûå ïîêàçàòåëè èñõîäíûõ ðîäèòåëüñêèõ 
ôîðì, êîòîðûå îòëè÷àþòñÿ õîðîøèìè àãðîíîìè÷åñêèìè ñâîéñòâàìè è 
âûñîêîé êîìáèíàöèîííîé ñïîñîáíîñòüþ. Ãåíîôîíä ìàðêèðîâàííûõ ëè-
íèé áûë òùàòåëüíî îöåíåí â òîïêðîññíûõ ñêðåùèâàíèÿõ ñ òåñòåðàìè 
ðàçíûõ ãåòåðîçèñíûõ ãðóïï. Â òå÷åíèå íåñêîëüêèõ ëåò åæåãîäíî èçó÷àëè 
450–500 òåñòåðíûõ ãèáðèäîâ â ðàçíûõ ïî÷âåííî-êëèìàòè÷åñêèõ çîíàõ. 
Íà çàâåðøàþùåì ýòàïå — ýêîëîãè÷åñêîì èñïûòàíèè ëó÷øèå ãèáðèäû 
èçó÷àëè â 8 ýêîëîãè÷åñêèõ òî÷êàõ ñòðàíû (òàáë. 3). 
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Òàáëèöà 1 

Ñäâèã è ãåíåòè÷åñêèé ïðèðîñò ìàðêåðíîé ïîïóëÿöèè (Ñ1-Ì) ïîñëå îäíîãî 
öèêëà ìàðêåðíîãî îòáîðà ïî ïðèçíàêàì «âûñîòà ðàñòåíèÿ», «äëèíà çåðíîâêè», 

«ïðîäóêòèâíîñòü ðàñòåíèÿ», 2003–2004 ãã.

Ñòàòèñòè÷å-
ñêèé 

ïîêàçàòåëü

Ïîïóëÿöèÿ Îòâåò ïîïóëÿöèè

Co C1-Ì R G, %

Âûñîòà ðàñòåíèÿ, ñì
X±Sx– 123±1,65 135,1±1,23 12,1*** 9,1

S 16,2 13,6
Lim 115–131 130–140

Äëèíà çåðíîâêè, ñì
X±Sx– 1,4±0,03 1,46±0,02 0,06 3,9

S 0,27 0,23
Lim 1,2–1,5 1,4–1,5

Ïðîäóêòèâíîñòü ðàñòåíèÿ, ã
X±Sx– 48,4±3,36 57,2±1,37 8,8** 16,1

S 29,6 21,9
Lim 30,2–59,0 47,0–64,3

**, *** — ñóùåñòâåííî ïðè Ð0,01 è Ð0,001 ñîîòâåòñòâåííî

Òàáëèöà 2 

Ãåíî-ôåíîòèïè÷åñêàÿ õàðàêòåðèñòèêà ëó÷øèõ ìàðêèðîâàííûõ ëèíèé (ËÌ), 
2010–2011 ãã.

Ëèíèÿ
Âûñîòà 

ðàñò., ñì

Óðîæàé-
íîñòü, 

ò/ãà

Äèàìåòð 
ïî÷àòêà, 

ñì

Äëèíà 
çåðíîâêè, 

ñì

Óðîæàéíîñòü çåðíà

ÎÊÑ
âàðèàíñà 

ÑÊÑ
ÃÊ 26 158 1,76 3,0 1,92 2,18 3,28
Ìî17 173 2,01 3,0 1,45 1,99 3,65
ËÌ245/113 161 1,59 2,83 1,51 1,78 3,98
ËÌ268/111 170 1,67 3,02 1,8 3,19 3,47
ËÌ326/122 159 1,89 3,01 1,99 1,33 3,28
ËÌ163/113 172 1,92 3,12 2,0 2,29 3,10
ËÌ282/114 174 2,11 3,41 1,96 1,01 4,72
ËÌ45/412 176 2,17 3,02 2,01 3,19 6,34
ÍÑÐ

05 5,5 0,09 0,11 0,08

Ëó÷øèì ãèáðèäîì â çîíå Ñòåïè îêàçàëñÿ ÎÁÌ 377, êîòîðûé ïî 
óðîæàþ çåðíà ïðåâûñèë íàöèîíàëüíûé ñòàíäàðò è äðóãèå òåñòêðîññû. 
Â áëàãîïðèÿòíûõ óñëîâèÿõ Ëåñîñòåïè ïî÷òè âñå èçó÷åííûå ãèáðèäû ñó-
ùåñòâåííî ïðåâûñèëè ñòàíäàðò. Îäíàêî ïî âñåì 8 òî÷êàì Ñòåïè è Ëåñî-
ñòåïè òîëüêî 3 ãèáðèäà (ÎÁÌ 377, ÎÁÌ 383, ÎÁÌ 380) â ñðåäíåì äîñòî-
âåðíî ïðåâûñèëè ñòàíäàðò ïî óðîæàéíîñòè çåðíà. 

Íà áàçå ëó÷øåãî èç èçó÷åííûõ â øèðîêîì ýêîëîãè÷åñêîì èñïûòàíèè 
ïðîñòîãî ãèáðèäà ÎÁÌ 377 ïîëó÷åí ïðîñòîé ìîäèôèöèðîâàííûé ãè-
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áðèä, êîòîðûé ïîä íàçâàíèåì Äèàëîã áûë ïåðåäàí â ãîñóäàðñòâåííîå 
ñîðòîèñïûòàíèå. Â 2008 ãîäó Äèàëîã — ïåðâûé â Óêðàèíå ãèáðèä, ïî-
ëó÷åííûé ñ èñïîëüçîâàíèåì òåõíîëîãèè ÄÍÊ-ìàðêåðîâ, áûë çàíåñåí â 
Ãîñóäàðñòâåííûé ðååñòð ñîðòîâ ðàñòåíèé [8]. 

Òàáëèöà 3 

Ñðåäíèé (ïî 8 ýêîëîãè÷åñêèì òî÷êàì) óðîæàé çåðíà ãèáðèäîâ êóêóðóçû, 
ïîëó÷åííûõ íà îñíîâå îòáîðà ëèíèé â ïîïóëÿöèè Ñ1-Ì ñ èñïîëüçîâàíèåì 

ìîëåêóëÿðíûõ ìàðêåðîâ, 2010–2011 ãã. 

 
Ãèáðèä

Óðîæàé çåðíà, ò/ãà Ñðåäíåå

Ñ ò å ï ü 
(5 ïóíê-

òîâ) 

Ëåñî-
ñòåïü 

((3 ïóíê-
òà)

óðîæàé 
çåðíà, 

ò/ãà

îòêëîíåíèå îò ñòàí-
äàðòà

ò/ãà  %

OÁM 377 6,22 9,06 6,93 0,5 7,2
OÁM 378 5,87 8,59 6,55 0,12 1,8
OÁM 379 5,56 10,0 6,67 0,24 3,6
OÁM 380 5,92 9,24 6,75 0,32 4,7
OÁM 381 5,64 9,23 6,53 0,1 1,5
OÁM 382 5,67 7,88 6,22 –0,21 –3,4
OÁM 383 6,05 9,38 6,88 0,45 6,5
OÁM 384 5,88 8,76 6,60 0,17 2,6
OÁM 385 5,93 8,15 6,48 0,05 0,8
OÁM 386 6,04 8,59 6,67 0,24 3,6
Õìåëüíèöêèé, ñòàíäàðò 6,12 7,38 6,43 – –
ÍÑÐ 

05 0,3 0,69 0,32

Òàáëèöà 4 

Õàðàêòåðèñòèêà ãèáðèäà êóêóðóçû Äèàëîã ïî äàííûì ãîñóäàðñòâåííîãî 
ñîðòîèñïûòàíèÿ ïðè çàíåñåíèè åãî â Ãîñóäàðñòâåííûé ðååñòð, 2008 ã.

Ïðèçíàê, ïîêàçàòåëü Ãèáðèä Äèàëîã Íàöèîíàëüíûé ñòàíäàðò
Óðîæàéíîñòü, ò/ãà 8,09 6,65
Ãàðàíòèðîâàííàÿ ïðèáàâêà: – –
ò/ãà 1,44 –
 % 21,2 –
ÍÑÐ 

05 0,48 –
Âåãåòàöèîííûé ïåðèîä, äíåé 133 134
Óáîðî÷íàÿ âëàæíîñòü, % 26,7 27,6
Âûõîä çåðíà, % 78,6 78,9
Âûñîòà ðàñòåíèÿ, ñì 226 242
Óñòîé÷èâîñòü ê çàñóõå, áàëë 8,8 8,3
Óñòîé÷èâîñòü ê ïîëåãàíèþ, áàëë 9,0 8,5
Óñòîé÷èâîñòü ê ïóçûð÷àòîé 
ãîëîâíå, áàëë

9,0 9,0

Ñîäåðæàíèå áåëêà, % 9,6 10,1
Ñîäåðæàíèå êðàõìàëà, % 73,5 73,7
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Ïðåäñòàâëåííûå äàííûå ñâèäåòåëüñòâóþò î òîì, ÷òî íîâûé ãèáðèä, 
ïîëó÷åííûé ñ èñïîëüçîâàíèåì èíîâàöèîííîé MAS-òåõíîëîãèè, çíà÷è-
òåëüíî (íà 21,2 %) ïðåâûøàåò ñòàíäàðò ïî óðîæàéíîñòè çåðíà, à òàêæå 
ïî óñòîé÷èâîñòè ê çàñóõå è áîëåçíÿì, Êðîìå òîãî, ó íåãî áîëåå íèçêàÿ 
óáîðî÷íàÿ âëàæíîñòü çåðíà — âàæíàÿ ñîñòàâëÿþùàÿ ýíåðãîñáåðåãàþ-
ùåé òåõíîëîãèè. 

Ïîñëåäóþùàÿ ðàáîòà ïî ñåëåêöèîííîìó èñïîëüçîâàíèþ ãåíåòè÷å-
ñêîãî ïîòåíöèàëà ñîçäàííûõ ìàðêèðîâàíûõ ëèíèé ïîçâîëèëà ïîëó÷èòü 
ñåðèþ íîâûõ âûñîêîïðîäóêòèâíûõ ãèáðèäîâ. Ëó÷øèé èç íèõ ïîä íàçâà-
íèåì Äèàëîã 300 áûë ïåðåäàí íà ãîñóäàðñòâåííîå èñïûòàíèå â 2012 
ãîäó. 

Îáñóæäåíèå. Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ, êàê è ðàáî-
òû äðóãèõ àâòîðîâ, ïîêàçûâàþò, ÷òî ñîâðåìåííûå MAS-òåõíîëîãèè ìîãóò 
óñïåøíî èñïîëüçîâàòüñÿ äëÿ ãåíåòè÷åñêîãî óëó÷øåíèÿ ïîïóëÿöèé êàê 
îäíîãî èç íàèáîëåå âàæíûõ èñòî÷íèêîâ ñîâðåìåííûõ èñõîäíûõ ñåëåêöè-
îííûõ ìàòåðèàëîâ. Â íàøåì èññëåäîâàíèè ñ èñïîëüçîâàíèåì ñèñòåìû 
ìèêðîñàòåëëèòíûõ ìàðêåðîâ íàèáîëüøèé ñåëåêöèîííûé ñäâèã ïîïóëÿ-
öèè îêàçàëñÿ ïî ïðèçíàêàì «âûñîòà» è «ïðîäóêòèâíîñòü ðàñòåíèÿ» — 9,1 
è 16,1 % ïðè ìàëîì îáúåìå ïîïóëÿöèè (N=200) è, ÷òî îñîáåííî âàæíî, 
ïðè îòíîñèòåëüíî íèçêèõ çíà÷åíèÿõ êîýôôèöèåíòà íàñëåäóåìîñòè â 
óçêîì ñìûñëå, h2=0,29 è 0,37 ñîîòâåòñòâåííî. Ýòè äàííûå ñîãëàñóþòñÿ ñ 
ðåçóëüòàòàìè Hospital et al. [9], Moreau et al. [10] è Moreno-Gonzales [11], 
êîòîðûå ïóòåì êîìïüþòåðíîãî ìîäåëèðîâàíèÿ ïîêàçàëè çàâèñèìîñòü 
ýôôåêòèâíîñòè ìàðêåðíîãî îòáîðà îò ñîîòíîøåíèÿ òàêèõ ïàðàìåòðîâ, 
êàê ðàçìåð ïîïóëÿöèè, óðîâåíü êîýôôèöèåíòà íàñëåäóåìîñòè è äð. 

Âûâîäû. Íåñìîòðÿ íà îïðåäåëåííûå óñïåõè, ïðèìåíåíèå MAS-
òåõíîëîãèé â ñåëåêöèîííîé ïðàêòèêå âåñüìà îãðàíè÷åíî, îñîáåííî â 
Óêðàèíå. Stromberg et al. [12] ñîîáùèë î ïîëîæèòåëüíûõ ðåçóëüòàòàõ 
ñðàâíåíèÿ ïðîäóêòèâíîñòè îáû÷íûõ òåñòêðîññîâ è àíàëîãè÷íûõ MAS-
ïðîäóêòîâ. Ïðåäñòàâëåííûå ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçûâàþò, ÷òî 
èñïîëüçîâàíèå ÄÍÊ-ìàðêåðîâ ìîæåò áûòü ýôôåêòèâíûì äëÿ ãåíåòè÷å-
ñêîãî óëó÷øåíèÿ ïîïóëÿöèé êàê íàèáîëåå âàæíîãî èñòî÷íèêà ñîçäàíèÿ 
èíáðåäíûõ èëè äèãàïëîèäíûõ ëèíèé êóêóðóçû. Ïîïóëÿöèè, óëó÷øåííûå 
äàæå â ðåçóëüòàòå îäíîãî öèêëà ìàðêåðíîãî îòáîðà, ìîãóò óñïåøíî 
èñïîëüçîâàòüñÿ äëÿ ïîëó÷åíèÿ öåííûõ ëèíèé è ñîçäàíèÿ íà èõ îñíîâå 
âûñîêîïðîäóêòèâíûõ ãèáðèäîâ. Ïðàêòè÷åñêèå ðåçóëüòàòû íàøèõ èññëå-
äîâàíèé — ïåðâûå â Óêðàèíå ãèáðèäû êóêóðóçû, ñîçäàííûå ñ èñïîëü-
çîâàíèåì ìîëåêóëÿðíûõ ìàðêåðîâ, Äèàëîã è Äèàëîã 300, ïåðâûé èç êî-
òîðûõ çàðåãèñòðèðîâàí, à âòîðîé óñïåøíî ïðîõîäèò ãîñóäàðñòâåííîå 
ñîðòîèñïûòàíèå, — ïîäòâåðæäàþò ýòó âîçìîæíîñòü. 
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UDC 683.15:631.524:575.113:542.1 

Belousov A. O., Sokolov V. M., Sivolap Yu. M. Collected scientific 
articles of PBGI-NCSCI (in Russian). 2013. Issue 22 (62). 

USING DNA-MARKERS FOR DEVELOPING OF THE MAIZE INBRED 
LINES AND HYBRIDS 

In the paper the principles for selection of the valuable QTL in maize pop-
ulation by DNA markers have been presented. The task was to estimate the 
efficiency of DNA-marker technology for intrapopulation selection and study 
the hybrid performance, produced from marker-derived inbreds. Marker 
assisted selection and subsequent selfing of selected progenies were con-
ducted for 17 quantitative traits on the base of F2(GK 26 x Mo 17) popula-
tion. Among the different kind of DNA markers simple sequence repeat (SSR) 
markers have been used to identify QTL, responsible, in particular, for plant 
productivity, plant height, grain height. The DNA extraction, SSR genotyp-
ing and QTL analysis were conducted in accordance with the procedure, de-
scribed by Sivolap et al. (2003), Belousov et al. (2006). 

Some models of marker systems were developed. Two locus system on 
the base of linked SSR-markers in homozygous condition proved to be the 
most effective. The genetic improvement population effect (G) on the base 
of this marker system type ranged from 9.1 up to 17.6 % depends on pheno-
typic trait, h2 level and some other conditions. On the base of the proposed 
selection model the foretell method of population QTL level development was 
elaborated. It will be able to predict the level development of the evaluable 
traits in the next generation (Áºëîóñîâ è äð., 2009). 

After six cycles the best marker genotypes inbreeding in the C1-M popu-
lation, nearly 200 recombined inbred lines (RILs) were derived and tested for 
general and specific combining ability. For this purpose they were crossed 
with 3 testers unrelated to the genotype of the initial population and belong-
ing to varies heterotic gropes. About 500 hybrids were estimated for grain 
productivity and the heterosis level. On the final stage — ecological trials, the 
best hybrids were tested in 8 ecological locations, which covered through the 
Steppe (5 locations) and Forest steppe (3 locations) zones of Ukraine. Only 
one testcross hybrid — ÎÁÌ 377 outyielded significantly standard in Steppe 
zone. However, in the Forest-Steppe 6 hybrids significantly exceeded the 
check on average over all testing locations. The maximum yield was exhibited 
by two hybrids — OÁÌ 386 (10.61 t/ha) and ÎÁÌ 383 (10.38 t/ha). Neverthe-
less, on average over all locations of both zones the best testcross was ÎÁÌ 
377. It proved to be the most adaptable hybrid and showed the highest level 
of competitive heterosis (7.2 %). 

On the base of the testcross ÎÁÌ 377 the single modified hybrid was 
made and submitted to the state variety tasting. As a result of the success-
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ful trial new hybrid under commercial name «Dialog» was put into the State 
Register in 2008 year as the first hybrid of maize in Ukraine, created by using 
the DNA-marker technology. The subsequent work on breeding applying of 
the elaborated MAS-procedure and created the marker line genetic potential 
gave it possible to breed a variety of the new high productive hybrids. The 
best of them under the title «Dialog 300» was passed to the state variety test-
ing in 2012 year. 

Tables — 4. Bibliography — 12. 
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ÑÀÌÎÇÀÏÈËÅÍÈÕ Ë²Í²É ² Ã²ÁÐÈÄ²Â ÊÓÊÓÐÓÄÇÈ

Âèñâ³òëåí³ ðîçðîáëåí³ â ÑÏ-ÍÖÍÑ ïðèíöèïè äîáîðó â ïîïóëÿö³ÿõ 
êóêóðóäçè ëîêóñ³â ö³ííèõ ê³ëüê³ñíèõ îçíàê çà äîïîìîãîþ ÄÍÊ-ìàðêåð³â. 
Ïîêàçàíî, ùî 2-ëîêóñíà ñèñòåìà SSR-ìàðêåð³â âèÿâèëàñü íàéá³ëüø 
åôåêòèâíîþ äëÿ ãåíåòè÷íîãî ïîë³ïøåííÿ ïîïóëÿö³¿ (G = 9,1–16,1%) çà 
îñíîâíèìè àãðîíîì³÷íèìè îçíàêàìè - ïðîäóêòèâí³ñòþ ³ âèñîòîþ ðîñëè-
íè, äîâæèíîþ çåðí³âêè. Íà îñíîâ³ ãåíåòè÷íî ïîë³ïøåíî¿ ïîïóëÿö³¿ ðîç-
ðîáëåíî ìåòîä ïðîãíîçóâàííÿ âàæëèâèõ ôåíîòèïîâèõ ïàðàìåòð³â ïîïó-
ëÿö³¿ íàñòóïíî¿ ãåíåðàö³¿, ñôîðìîâàíî ãåíîôîíä ìàðêîâàíèõ ³íáðåäíèõ 
ë³í³é. Íà ¿õí³é îñíîâ³ ñòâîðåí³ ïåðø³ â Óêðà¿í³ ã³áðèäè êóêóðóäçè ç çàñòî-
ñóâàííÿì òåõíîëîã³¿ ìîëåêóëÿðíèõ ìàðêåð³â: îäèí ç íèõ - ã³áðèä Ä³àëîã, 
çàðåºñòðîâàíèé ó 2008 ðîö³, äðóãèé - Ä³àëîã 300, ïðîõîäèòü äåðæàâíå 
ñîðòîâèïðîáóâàííÿ ç 2012 ðîêó.

Òàáëèö³ — 4. Á³áë³îãðàô³ÿ — 12.
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THE EVALUATION OF NEW ADVANCED SOYBEAN LINES 
WITH INCREASED PROTEIN CONTENT UNDER THE CONDITIONS 
OF THE SOUTH STEPPE OF UKRAINE 

The F
4
–F

6
 progeny from four soybean crosses were evaluated in 2011–

2013 under the extremely drought conditions. Forms with high yield, 
seed weight and protein content 40–42 % were obtained. According to 
regression analysis both stable for yield and responsive to environmen-
tal changes soybean lines have been determined. The widest range of 
valuable experimental strains has been obtained by crossing the culti-
vars Medeya and VIR 5048. 

Key words: soybeans, yield, drought resistance,experimental strains, 
protein content, seed weight. 

Introduction. Soybean production in Ukraine is increasing from year to year. 
In 2012 its harvest was 2 410 210 tons that is 143 800 tons more than in 2011 [1]. 

Ukraine has reached the ninth position in the world by soybean growing 
area. Soybeans are grown almost in all regions of our country, so high yield-
ing varieties are required for every environment. (In 2013 the State register of 
plant varieties suitable for distribution in Ukraine included 130 soybean culti-
vars, from which 89 have been developed in our country). 

Previous years have been characterized with high air temperatures and 
frequent periods of drought during the soybean vegetation. Rough changes of 
climatic factors unfavourably influence the plant growth and yield formation. 
Such weather conditions necessitate the availability of highly adapted variet-
ies that are resistant to limiting factors and responsive to favourable ones. 
Especially it refers to the food type varieties with increased protein content 
that often perform less yield comparing to high-oil cultivars under droughty 
environment of the South Steppe of Ukraine. 

The aim of our research was to develop genetically variegated material 
for breeding soybeans with improved seed quality. The obtained experimen-
tal strains have been estimated for the performance and stability of the yield, 
which is the main economical index that determines the propagation of a new 
variety. 

Materials and methods. For obtaining breeding material of hybrid ori-
gin we made crosses of previously selected parental forms with economically 
valuable traits performed in the south Steppe of Ukraine [2,3,4,5]. 

© Lavrova G. D., 2013
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This paper presents the data about yield, seed weight and protein content 
of the F

4
–F

6
 progeny developed from four crosses. The parental forms are: 

1) two highly-productive varieties Medeya (with average protein content) 
and VIR 5048 (high protein, large seeds); 

2) two average protein varieties Delta (high yield) and Valyuta (stable yield 
under different environments); 

3) a drought-resistant experimental strain L-2 (from Orel, Russia) with av-
erage protein, high oil content and increased number of pods per node and 
seeds per pod, and a highly productive variety Kyivska 98 with high protein 
content and increased number of pods and seeds per plant; 

4) a high protein strain ms
1
Tonica x Tokyo x K-4937 (PBGI, Odessa) with 

increased number of pods per node and seeds per pod and a low protein, 
high oil variety Kiszelniska. 

The national standard Yatran’ (an adapted variety, responsive to favour-
able conditions) and Arcadia odes’ka (a drought- resistant, high protein vari-
ety with high crop stability) have been chosen as check cultivars. 

The plants were grown in 2011, 2012 and 2013. Individual plots consisted 
of one 1,5 m row and were spaced 45 cm apart. Forty-five viable seeds were 
planted per row. The experimental strains were evaluated for yield, seed size 
(the weight of 1000 seeds), protein and oil percentage. The analysis of vari-
ance and the statistical analysis were made according to B. O. Dospiekhov 
[6]. The regression coefficient (b

i
) was calculated according to S. A. Eberhart 

and W. A. Russell [7]. Best strains were selected every year, beginning from 
the F

3
 generation. The PBGI biochemical laboratory performed protein and 

oil content determinations in 2010 and 2011 (F
4
 and F

5
 seeds) according to 

common used methods. 
Results and discussion. The weather conditions in the years of investi-

gation were different (table 1) but the droughts in August repeated every year. 
There were no rains in April and May 2012 and in May 2013, too. Under such 
conditions the yield of soybeans decreased greatly (for example, the variety 
VIR 5048 produced in average only 104,7g/m2 seeds in 2011–2013 (table 2) 
comparing to more favourable years 2004–2006, when its yield was about 
253 g/m2 [3]). However, the extremely dry conditions helped to select valu-
able drought resistant breeding material. 

According to G. T. Selianinov and S. A. Sapozhnikova [8] HTC in summer 
period above 1,6 characterizes extremely humid zones, from 1,6 to 1,3 — 
forest humid zones, 1,3–1,0 — Forest-Steppe (lack of humidity), 1,0–0,7 — 
Steppe (droughty zones), 0,7–0,4 — dry Steppe (extremely dry zones), below 
0,4 — near desert and desert zones. 

The best yield was produced by lines 25993/13 and 25994/13 descend-
ing from the cross Medeya x VIR 5048 (table 2). These breeding lines were 
59,5 and 34,0 % superior to standard varieties by yielding performance. They 
belong to intensive type cultivars, i.e. respond to more favourable conditions 
with a significant yield supplement (their b

i
 is 2,73 and 2,38 respectively). Line 
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25993/13 is superior in yield to both standard and parental varieties. Plants of 
these lines have large seeds (1000-seed weight is 180 and 183 grams) whereas 
their protein percentage reached 40,4 and 40,7 %. It is important that their seed 
weight is quite stable (the regression coefficient of seed weight is 0,22 and 0,38 
respectively). Among the lines with stable seed yield (b

i
1) strains 25989/13, 

25991/13, 25992/13, 25995/13 and 25998/13 performed the best results. 
Lines 25991/13 and 25992/13 had the same yield as the standards while the 
yielding performance of strains 25988/13, 25989/13 and 25995/13 exceeded 
the check varieties by 22.5, 10.6 and 19.6 %. Their 1000-seed weight ranged 
from 192,3 to 210,7 g (table 3). Line 25997/13 had the largest seeds in this 
cross (239,3 g/1000 seeds), which significantly exceeded both standard and 
parental varieties. This line is stable (b

i
=0,38), has the same yield as Arcadia 

odes’ka and the average protein and oil percentage (38,9 and 19,9 % respec-
tively). It can be used as a source of large seed weight in further crosses. 

Table 1 

The meteorological factors during soybean vegetation (2011–2013) 

4 Factor Year
Month

Sum
HTC* (hydro-
thermic coef-

ficient) 
April May June July August

Rainfall, 
mm

2011 
2012 
2013

28,5 
9,0 

39,1

27,5 
55,5 
4,8

92,6 
28,3 
49,1

25,1 
10,8 
79,6

3,0 
14,0 
3,6

176,7 
117,7 
176,2

0,62 
0,37 
0,58

Average 34,0 39,0 42,0 49,0 34,0 198,0 0,75

Air tem-
perature, 

îÑ

2011 
2012 
2013

9,7 
10,9 
11,2

16,3 
19,4 
19,1

20,9 
22,4 
21,9

23,5 
25,7 
23,1

22,4 
24,0 
23,9

2867,1 
3141,1 
3042,1

 Aver-
age 

9,0 15,1 19,4 21,4 21,2 2640,7

*- HTC = ( rainfall/ active temperatures) –10. 

The highest protein content has also been observed among the progeny 
from the cross Medeya x VIR 5048 (table 3). It ranged from 41,2 to 41,6 in the 
seeds of strains 25988/13, 25989/13, 25990/13 and 25991/13. 

The progeny from the crosses Delta x Valyuta and L-2 x Kyivska 98 haven’t 
exceeded the yield of standard or parental varieties. The yield of hybrid lines 
from the cross [ms

1
Tonica x Tokyo x K-4937] x Kiszelniska didn’t exceed the 

yield of standard varieties and only two of them, 26002/13 and 25999/13, 
were 12,9 and 15,2 % superior to the best parental form. 

Experimental lines from the cross Delta x Valyuta were superior in seed 
weight to the best parent Delta for 6,3–26,6 %. Such enlargement can be 
explained with transgressions of the genes that are responsible for seed 
size since neither of the parental varieties has large seeds. In this cross lines 
26011/13, 26013/13 and 26014/13 had the highest seed weight (187.7, 
183.3 and 189.0 grams). 
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Table 2 

Yield stability of the best experimental strains of soybean (F
4
–F

6
) and their parental 

forms

Variety, line
Yield, g/m2

b
i2011 2012 2013 Mean

Yatran', standard 148,1 25,1 50,5 74,6 2,37
Arcadia odes'ka, standard 92,7 41,2 57,5 63,8 1,01
♀ Medeya 106,7 38,5 134,8 93,3 1,53
♂ VIR 5048 163,0 88,9 62,2 104,7 1,32
Line 25986/13 130,4 32,6 135,6 99,5 2,10
–«– 25987/13 34,8 25,2 139,3 66,4 0,48
–«– 25988/13 99,3 39,3 135,6 91,4 1,38
–«– 25989/13 102,2 47,4 97,8 82,5 1,16
–«– 25990/13 75,6 11,1 83,0 56,6 1,40
–«– 25991/13 83,0 56,3 72,6 70,6 0,54
–«– 25992/13 84,4 28,1 105,2 72,6 1,26
–«– 25993/13 163,0 34,8 159,3 119,0 2,73
–«– 25994/13 152,6 36,3 111,1 100,0 2,38
–«– 25995/13 59,3 45,2 163,0 89,2 0,57
–«– 25996/13 51,1 30,4 65,9 49,1 0,48
–«– 25997/13 73,3 54,8 67,4 65,2 0,38
–«– 25998/13 102,2 43,7 117,0 87,6 1,29
♀ Delta 177,8 40,0 102,2 106,7 2,75
♂ Valyuta 74,1 55,2 47,4 58,9 0,33
Line 26011/13 63,7 28,9 39,3 44,0 0,75
–«– 26013/13 40,0 35,6 42,2 39,3 0,10
–«– 26014/13 27,7 32,6 43,0 34,4 -0,07
–«– 26016/13 99,3 44,4 19,3 54,3 0,97
–«– 26017/13 47,4 34,1 11,9 31,1 0,19
–«– 26019/13 48,9 26,7 34,1 36,6 0,44
♀ L-2 (Orel) 111,0 40,5 68,9 73,5 1,40
♂ Kyivska 98 121,5 33,1 54,8 69,8 1,72
Line 25976/13 24,8 35,6 34,1 31,5 -0,21
–«– 5977/13 85,9 34,8 64,4 61,7 1,04
–«– 25979/13 43,0 23,7 51,9 39,5 0,44
–«– 25983/13 36,0 19,3 75,6 43,6 0,46
♀ ms

1
 Tonica x Tokyo x K-4937 51,9 30,0 66,7 49,5 0,51

♂ Kiszelniska 103,7 20,7 14,8 46,4 1,54
Line 26002/13 70,7 40,7 56,3 55,9 0,60
–«– 26003/13 36,3 5,9 28,9 23,7 0,63
–«– 26005/13 37,0 19,3 44,4 33,6 0,40
–«– 25999/13 123,5 21,5 25,9 57,0 1,93
LSD

05 45,0
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Table 3 

Protein percentage and 1000-seed weight of the best experimental strains 
of soybean (F

4
–F

6
) and their parental forms

Variety, line
Protein content, %  1000-seed weight 

(mean of the years 
2011–2013), g2010 2011 Mean

Yatran', standard 37,5 38,7 38,1 140,0
Arcadia odes'ka, standard 39,4 39,6 39,5 132,0
♀ Medeya 37,9 37,6 37,8 155,7
♂ VIR 5048 39,7 40,2 40,0 202,7
Line 25986/13 39,7 39,0 39,4 180,7
–«– 25987/13 39,7 39,2 39,5 188,3
–«– 25988/13 42,0 41,1 41,6 202,7
–«– 25989/13 42,0 40,6 41,3 205,3
–«– 25990/13 42,0 40,5 41,3 178,7
–«– 25991/13 42,0 40,4 41,2 210,7
–«– 25992/13 40,3 38,6 39,5 204,3
–«– 25993/13 39,0 41,7 40,4 188,0
–«– 25994/13 41,3 40,1 40,7 183,3
–«– 25995/13 40,3 41,1 40,7 191,3
–«– 25996/13 40,6 39,9 40,3 168,3
–«– 25997/13 38,0 39,5 38,8 239,3
–«– 25998/13 38,0 39,7 38,9 192,3
♀ Delta 38,9 39,1 39,0 149,3
♂ Valyuta 37,6 40,3 39,0 118,7
Line 26011/13 37,0 39,2 38,1 187,7
–«– 26013/13 38,3 39,4 38,9 188,3
–«– 26014/13 39,3 40,3 39,8 189,0
–«– 26016/13 38,7 39,5 39,1 162,7
–«– 26017/13 39,2 39,3 39,3 158,7
–«– 26019/13 39,2 38,9 38,6 169,3
♀ L-2 (Orel) 36,7 38,3 37,5 136,0
♂ Kyivska 98 39,8 40,2 40,0 112,7
Line 25976/13 38,3 36,7 37,5 120,0
–«– 5977/13 37,7 36,1 36,9 133,3
–«– 25979/13 40,3 39,6 40,0 128,0
–«– 25983/13 40,3 39,6 40,0 116,3
♀ ms

1
 Tonica x Tokyo x K-4937 42,3 41,0 41,7 101,3

♂ Kiszelniska 32,3 35,2 33,8 142,0
Line 26002/13 37,9 38,7 38,3 116,3
–«– 26003/13 39,0 38,8 38,9 110,0
–«– 26005/13 37,9 38,6 38,3 142,0
–«– 25999/13 38,3 40,0 39,2 123,0
LSD

05 1,6 29,9
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Most of the Medeya x VIR 5048 progeny had 1000-seed weight above 
200 grams. Four lines (25989/13, 25991/13, 25992/13 and 25994/13) ex-
ceeded the best parent VIR 5048 (202,7 g) by 0,8–18,1 %. Progeny from the 
crosses L-2 x Kyivska 98 and [ms

1
Tonica x Tokyo x K-4937] x Kiszelniska had 

average seed size as to their parental forms. 
The lines with the highest protein content occurred in the cross 

Medeya x VIR 5048 and most of them were superior to the best parent VIR 
5048 (40 %) in the two years of research (table 3). Some strains from the 
cross Delta x Valyuta exceeded the protein percentage (39 %) of parental 
varieties. 

Experimental lines from the crosses L-2 x Kyivska 98 and [ms
1
Tonica 

x Tokyo x K-4937] x Kiszelniska haven’t exceeded the protein percentage 
of their parents, although two lines from the cross L-2 x Kyivska 98 have 
reached the index of the best parent (40 %). The difference between protein 
percentages of parental forms was 2,5 % in this cross, while it was much 
greater in the cross [ms

1
Tonica x Tokyo x K-4937] x Kiszelniska (7,9 %). 

Thus, it can be suggested that to obtain high-protein progeny, at least one 
of the parental forms must have high protein content, while the other — high 
or average one. 

Conclusions. The research resulted in obtaining experimental strains 
with the combination of increased yield, high protein content and large seeds. 
They are: 

– two highly productive lines 25993/13 and 25994/13 with high protein 
content from the cross Medeya x VIR 5048, which are responsive to favour-
able growing conditions; 

– line 25997/13 (Medeya x VIR 5048) that can be a source of large seed 
size and yield stability; 

– some transgressive forms with increased seed weight from the cross 
Delta x Valyuta. 

Most experimental strains with high protein content have been obtained 
from crossing high protein varieties with average protein forms (the crosses 
L-2 x Kyivska 98 and Medeya x VIR 5048). Some Medeya x VIR 5048 lines 
were superior in protein content to the parental varieties and had 41–42 % of 
protein in seeds. 

The strain tests were conducted in the extremely drought conditions so 
the obtained breeding material can be characterized as drought-resistant. 

BIBLIOGRAPHY 
1. http://faostat.fao.org/site/339/default.aspx 
2. Sichkar V. I., Lavrova G. D., Ganzhelo O. I. Evaluation of initial material for breed-

ing drought-resistant cultivars in the south Steppe of Ukraine // Irrigation Farm-
ing. — Kherson, «Aylant», 2009. — Issue 51. — P. 144–151. 

3. Lavrova G. D. Studies on soybean samples from the national collection with the 
aim of the use in large-sized cultivar breeding // Plant Genetic Resources. — 
Kharkiv, 2008. — ¹ 6. — P. 56–62. 



114 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

4. Sichkar V. I., Lavrova G. D., Ganzhelo O. I., Khorsun I. A. Variability of yield and 
protein content in soybean seeds in the south Steppe of Ukraine // Zbirnyk 
naukovyh prats (Collected scientific articles in Ukrainian) of PBGI — NCSCI. — 
Odessa, 2011. — Issue 18 (58). — P. 68–80. 

5. Khorsun I. A., Lavrova G. D., Sichkar V. I. Purposeful selection of parents for de-
veloping a new soybean initial breeding material // Zbirnyk naukovyh prats (Col-
lected scientific articles in Ukrainian) of PBGI — NCSCI. — Odessa, 2010. — Is-
sue 15(55). — P. 39–51. 

6. Dospiekhov B. A. Methods of field experiments. — Ì.: Agropromizdat. — 
1985. — 351p. 

7. Eberhart S. A., Russell W. A. Stability parameters for comparing varieties // Crop 
Sci. — 1966. — V. 6, ¹ 1. — P. 36–40. 

8. Chirkov Yu. I. Agrometeorology. — L: Gidrometeoizdat. — 1986. — 296 p. 

Article received 30.10.2013. 

ÓÄÊ 683.15:631.524:575.113:542.1

Ëàâðîâà Ã. Ä. Çá³ðíèê íàóêîâèõ ïðàöü ÑÏ–ÍÖÍÑ. 2013. Âèï. 22 (62).

ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÏÅÐÑÏÅÊÒÈÂÍÈÕ Ë²Í²É ÑÎ¯ Ç Ï²ÄÂÈÙÅÍÈÌ 
ÂÌ²ÑÒÎÌ Á²ËÊÀ Â ÓÌÎÂÀÕ Ï²ÂÄÅÍÍÎÃÎ ÑÒÅÏÓ ÓÊÐÀ¯ÍÈ

Â åêñòðåìàëüíèõ ïîñóøëèâèõ óìîâàõ 2011–1013 ðîê³â áóëî ïðîàíà-
ë³çîâàíå ïîòîìñòâî ÷åòâåðòîãî-øîñòîãî ïîêîë³íü ÷îòèðüîõ ã³áðèäíèõ 
êîìá³íàö³é ñî¿. Âèä³ëåí³ âèñîêîâðîæàéí³ òà êðóïíîíàñ³íí³ ôîðìè ç âì³ñ-
òîì á³ëêà ó ìåæàõ 40–42%. Çà ðåçóëüòàòàìè ðåãðåñ³èíîãî àíàë³çó âè-
çíà÷åí³ åêîëîã³÷íî ïëàñòè÷í³ òà ñòàá³ëüí³ çà óðîæàéí³ñòþ ñåëåêö³éí³ ë³í³¿. 
Íàéá³ëüøå ö³ííîãî âèõ³äíîãî ìàòåð³àëó îäåðæàëè â³ä ñõðåùóâàííÿ ñîð-
ò³â Ìåäåÿ ³ Â²Ð 5048.

Òàáëèö³ — 3. Á³áë³îãðàô³ÿ — 8.



Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)  115

ÓÄÊ 631.527:633.34 

Ëàâðîâà Ã. Ä. Ñáîðíèê íàó÷íûõ òðóäîâ ÑÃ²–ÍÖÍÑ. 2013. Âûï. 22 
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÏÅÐÑÏÅÊÒÈÂÍÛÕ ËÈÍÈÉ ÑÎÈ 
Ñ ÏÎÂÛØÅÍÍÛÌ ÑÎÄÅÐÆÀÍÈÅÌ ÁÅËÊÀ Â ÓÑËÎÂÈßÕ 

ÞÆÍÎÉ ÑÒÅÏÈ ÓÊÐÀÈÍÛ 

Â çàñóøëèâûõ ýêñòðåìàëüíûõ óñëîâèÿõ 2011–2013 ãîäîâ ïðîàíàëè-
çèðîâàëè ïîòîìñòâî ÷åòâåðòîãî–øåñòîãî ïîêîëåíèé ÷åòûðåõ ãèáðèäíûõ 
êîìáèíàöèé ñîè. Âûäåëåíû âûñîêîóðîæàéíûå êðóïíîñåìÿííûå ôîðìû, 
ñîäåðæàùèå 40–42 % áåëêà. Ïî ðåçóëüòàòàì ðåãðåññèîííîãî àíàëèçà 
îïðåäåëåíû ýêîëîãè÷åñêè ïëàñòè÷íûå è ñòàáèëüíûå ïî óðîæàéíîñòè 
ñåëåêöèîííûå ëèíèè. Íàèáîëüøåå êîëè÷åñòâî öåííîãî èñõîäíîãî ìàòå-
ðèàëà ïîëó÷åíî ïðè ñêðåùèâàíèè ñîðòîâ Ìåäåÿ è ÂÈÐ 5048. 

Òàáëèöû — 3. Áèáëèîãðàôèÿ — 8. 
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ÎÖÅÍÊÀ ÑÎËÅÒÎËÅÐÀÍÒÍÎÑÒÈ ÏÐÎÐÎÑÒÊÎÂ ÐÈÑÀ Â ÊÓËÜÒÓÐÅ 
IN VITRO 

Ðàññìàòðèâàþòñÿ èññëåäîâàíèÿ ïî îïðåäåëåíèþ ñîëåòîëåðàíò-
íîñòè ó ñîðòîâ è ãèáðèäîâ ðèñà. Âûÿâëåíû ðàçëè÷èÿ ó èçó÷åííîãî 
ìàòåðèàëà ïî óêàçàííîìó ïðèçíàêó. 

Êëþ÷åâûå ñëîâà: ðèñ, ñîëåóñòîé÷èâîñòü. 

Ââåäåíèå. Âûñîêàÿ áèîëîãè÷åñêàÿ ïðîäóêòèâíîñòü ðèñà è êà÷åñòâî 
åãî çåðíà óêàçûâàþò íà ïîçèòèâíóþ ðîëü ñåëåêöèè â ðàçâèòèè äàííîé 
êóëüòóðû. Ðàçðàáîòàíû ïàðàìåòðû ìîäåëåé ñîðòîâ èíòåíñèâíîãî òèïà, 
ðàñòåíèÿ êîòîðûõ ñïîñîáíû áûëè óñâàèâàòü ïîâûøåííûå äîçû àçîòà, 
îáëàäàòü óñòîé÷èâîñòüþ ê ïîëåãàíèþ, îñûïàíèþ, ïîðàæåíèþ âðåäèòå-
ëÿìè è ôèòîïàòîãåíàìè è îáðàçîâûâàòü çåðíîâêó ñ âûñîêèì âûõîäîì 
êðóïû. Â ñåëåêöèè ðèñà óäåëÿåòñÿ îñîáîå âíèìàíèå ñîçäàíèþ ðàñòåíèé 
íîâîãî òèïà, õàðàêòåðèçóþùèõñÿ êîðîòêîé è ìîùíîé ñîëîìèíîé, óêîðî-
÷åííûìè è ïðÿìîñòîÿùèìè ëèñòüÿìè, ñòàáèëüíîé óðîæàéíîñòüþ çåðíà, 
ñèíõðîííîñòüþ åãî äîçðåâàíèÿ è îäíîðîäíîñòüþ, âåëè÷èíîé çåðíà è 
åãî òåõíîëîãè÷åñêèìè êà÷åñòâàìè [1]. 

Îäíî èç îñíîâíûõ íàïðàâëåíèé ñåëåêöèè ðèñà â Óêðàèíå — ñîçäà-
íèå ðàííåñïåëûõ âûñîêîïðîäóêòèâíûõ ñîðòîâ, óñòîé÷èâûõ ê çàñîëåí-
íûì ïî÷âàì [2, 3]. Èññëåäîâàíèÿìè ïîñëåäíèõ ëåò óñòàíîâëåíî, ÷òî ïî 
ñîëåóñòîé÷èâîñòè ðèñ óñòóïàåò ìíîãèì êóëüòóðàì, â òîì ÷èñëå ïøåíè-
öå. Çàñîëåíèå, îñîáåííî õëîðèäíîå, òîðìîçèò âñå ðîñòîâûå ïðîöåññû 
ðèñà è îòðèöàòåëüíî âëèÿåò íà ðàçâèòèå åãî âåãåòàòèâíûõ è ãåíåðàòèâ-
íûõ îðãàíîâ [1]. 

Ïåðâûì ýòàïîì â ñîçäàíèè ñîëåóñòîé÷èâûõ ôîðì ÿâëÿåòñÿ âûäåëå-
íèå èñõîäíûõ, ýëèòíûõ ïî óêàçàííîìó ïðèçíàêó ðàñòåíèé. Ñëåäóþùèé 
ýòàï ñåëåêöèè — ãèáðèäèçàöèÿ óñòîé÷èâûõ ê ñîëÿì ôîðì ñ ïðîäóêòèâ-
íûìè, îáëàäàþùèìè öåííûìè õîçÿéñòâåííûìè ïðèçíàêàìè. 

Ïëîùàäè çàñîëåííûõ ïî÷â èìåþò òåíäåíöèþ ê ïîñòîÿííîìó è ñóùå-
ñòâåííîìó óâåëè÷åíèþ â ðåçóëüòàòå âòîðè÷íîãî çàñîëåíèÿ, êîòîðîå èí-
òåíñèâíî íàáëþäàåòñÿ ïðè îðîøåíèè è ðàñøèðÿåòñÿ â äàëüíåéøåì [4]. 
Ã. Â. Óäîâåíêî [5] èññëåäîâàíî íà ñîëåóñòîé÷èâîñòü 23 êóëüòóðû, ñðåäè 
êîòîðûõ ðèñ çàíèìàåò âîñüìîå ìåñòî, óñòóïàÿ ïøåíèöå, ÿ÷ìåíþ è ïÿòè 
âèäàì êîðìîâûõ òðàâ. Èìåþòñÿ äàííûå, ÷òî ðîæü è îâåñ òàêæå ïðåâîñ-
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õîäÿò ðèñ ïî ýòîìó ïðèçíàêó [6]. Ñðàâíèòåëüíî âûñîêàÿ ñîëåóñòîé÷è-
âîñòü ýòîé êóëüòóðû ìîæåò áûòü îáúÿñíåíà îòñóòñòâèåì ôîíà àäàïòàöèè 
è âûæèâàíèÿ ïðè âûìûâàíèè ñîëåé èç ïî÷âû. 

Ó÷¸íûìè Ìåæäóíàðîäíîãî èíñòèòóòà ðèñà [7] âûÿâëåí àääèòèâíûé 
è äîìèíàíòíûé ýôôåêò ãåíîâ ñîëåóñòîé÷èâîñòè. Äëèíà ïîáåãîâ, ñî-
äåðæàíèå êàëüöèÿ è íàòðèÿ â èõ ñóõîé ìàññå è êîðíÿõ ïîêàçûâàþò çíà-
÷èòåëüíûé àääèòèâíûé ýôôåêò ñ âûñîêîé ñòåïåíüþ íàñëåäóåìîñòè. 
Ñåëåêöèÿ íà ýòè ïðèçíàêè íåîáõîäèìà äëÿ ñîçäàíèÿ ñîëåóñòîé÷èâûõ 
ñîðòîâ ðèñà. 

Öåëü äàííîé ðàáîòû — èçó÷åíèå ñïîñîáíîñòè çðåëûõ ñåìÿí ðàçëè÷-
íûõ ãåíîòèïîâ ðèñà ê ïðîðàñòàíèþ â ðàñòâîðàõ ñîëåé NaCl è Na

2
SO

4 
(1,7 

è 2,0 %). 
Çàäà÷è: 
 òåñòèðîâàíèå ãåíîòèïîâ ðèñà íà ñïîñîáíîñòü ôîðìèðîâàòü ïðî-

ðîñòêè ïîä äåéñòâèåì ðàñòâîðîâ ñóëüôàòà è õëîðèäà íàòðèÿ ñ êîíöåí-
òðàöèÿìè 1,7 è 2,0 %; 

âûÿâëåíèå íàèáîëåå ñîëåòîëåðàíòíûõ ôîðì ðèñà è ïîëó÷åíèå óðî-
æàÿ. 

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Ìàòåðèàëîì äëÿ íàñòîÿ-
ùåé ðàáîòû ñëóæèëè çðåëûå ñåìåíà 14 ãåíîòèïîâ ðèñà (Oryza sativaL.) 
êîëëåêöèè Èíñòèòóòà ðèñà ÍÀÀÍ: 6 ñîðòîâ — Êóð÷àíêà, Âèêîíò, Àãàò, 
Îíòàðèî, Ïðåñòèæ, Ïðåìèóì è 8 ãèáðèäîâ (F

2
) –Ïðåñòèæßíòàðü (¹ 1), 

ÏðåñòèæÂèêîíò (¹ 2), ÌàëûøÂèêîíò (¹ 3), ÏðåñòèæÞïèòåð (¹ 4), 
ÑëàâÿíåöÂèêîíò (¹ 5), ÏðåñòèæÀäìèðàë (¹ 6), ÏðåñòèæÀìåòèñò 
(¹ 7), ÏðåñòèæËèäåð (¹ 8). 

Â èññëåäîâàíèè èñïîëüçîâàíû ñëåäóþùèå ìåòîäû: 
ìåòîä îïðåäåëåíèÿ ñâîáîäíîãî ïðîëèíà â ìóêå èç çðåëûõ ñåìÿí 14 

îáðàçöîâ ðèñà; 
ìåòîä ïðîðàùèâàíèÿ çåðåí ðèñà íà ôîíå ñåëåêòèâíûõ ôàêòîðîâ. 
Â êà÷åñòâå ñåëåêòèâíûõ ôàêòîðîâ èñïîëüçîâàíû ðàñòâîðû ñîëåé NaCl 

è Na
2
SO

4 
(1,7 è 2,0 %). Â êà÷åñòâå êîíòðîëÿ ïðèìåíÿëàñü äèñòèëëèðîâàí-

íàÿ âîäà. Ðåçóëüòàòû ýêñïåðèìåíòà îáðàáàòûâàëèñü ñòàòèñòè÷åñêè. 
Â íà÷àëå ðàáîòû áûëî îïðåäåëåíî ñîäåðæàíèå ñâîáîäíîãî ïðîëè-

íà êàê êîñâåííîãî ïîêàçàòåëÿ óñòîé÷èâîñòè ê ñòðåññ-ôàêòîðàì â çðåëûõ 
ñåìåíàõ ðàçëè÷íûõ îáðàçöîâ ðèñà â îòäåëå áèîõèìèè ÑÃÈ — ÍÖCÑ. 

Ðàáîòà ïðîâîäèëàñü â íåñòåðèëüíûõ óñëîâèÿõ. Íà äíî êàæäîé ÷àøêè 
Ïåòðè ïîìåùàëè ôèëüòðîâàëüíóþ áóìàãó, íàëèâàëè ðàñòâîðû õëîðèä-
íûõ è ñóëüôàòíûõ ñîëåé è â êà÷åñòâå êîíòðîëÿ — äèñòèëëèðîâàííóþ 
âîäó. Â êàæäóþ ÷àøêó ïîìåùàëè îäèíàêîâîå ÷èñëî çåðåí ðèñà è âûäåð-
æèâàëè 3 ñóòîê â òåìíîòå â òåðìîñòàòå ïðè òåìïåðàòóðå 26–28 °C. Ïîñëå 
ýòîãî ÷àøêè ñòàâèëè íà âûðàùèâàíèå ïðè ôîòîïåðèîäå 16/8 ïðè òàêîé 
æå òåìïåðàòóðå íà 10 ñóòîê äëÿ ïîëó÷åíèÿ çåëåíûõ ïðîðîñòêîâ. Ïî èñ-
òå÷åíèè ñðîêà ïîäñ÷èòûâàëè ïðîöåíò îáðàçîâàíèÿ çåëåíûõ ïðîðîñòêîâ, 
ñïîñîáíûõ ïðîðàñòàòü â ðàñòâîðàõ ñîëåé, à òàêæå ñðåäíåé äëèíû ãëàâ-
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íîãî êîðíÿ è íàäçåìíîé ÷àñòè ïðîðîñòêîâ. Äàííûå èçìåðåíèé îáðàáà-
òûâàëè ñòàòèñòè÷åñêè ñ ïðèìåíåíèåì ïðîãðàììû Microsoft Excel. Âû-
ðîñøèå ïðîðîñòêè áûëè âûñàæåíû â ñîñóäû ñ çåìëåé â çèìíèé ïåðèîä 
è ïåðåíåñåíû â êëèìàòè÷åñêóþ êàìåðó (16/8; t=24–25°C) äëÿ ïîëó÷åíèÿ 
óðîæàÿ è äàëüíåéøåé ðàáîòû. 

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå. Áûë ïðîâåäåí áèî-
õèìè÷åñêèé àíàëèç ñîäåðæàíèÿ ñâîáîäíîãî ïðîëèíà â çðåëûõ çåðíàõ 
ñîðòîâ è ãèáðèäîâ ðèñà, êîòîðûé ïîêàçàë ðàçëè÷íîå êîëè÷åñòâî äàííîé 
àìèíîêèñëîòû ó îáðàçöîâ (òàáë. 1). 

Òàáëèöà 1 

Ñîäåðæàíèå ñâîáîäíîãî ïðîëèíà ó ñîðòîâ è ãèáðèäîâ ðèñà, ìã, %

Ñîðò/ãèáðèä Ñîäåðæàíèå ïðîëèíà, ìã, %
Êóð÷àíêà 2,80±0,016

Âèêîíò 2,61±0,015
Àãàò 2,58±0,006

Ïðåñòèæ 2,33±0,011
Ïðåìèóì 2,11±0,014
Îíòàðèî –*

Ïðåñòèæ õ Þïèòåð 2,84 ± 0,087
Ïðåñòèæ õ ßíòàðü 2,67 ± 0,16
Ïðåñòèæ õ Ëèäåð 2,66 ± 0,066

Ïðåñòèæ õ Àìåòèñò 2,64 ± 0,04
Ïðåñòèæ õ Âèêîíò 2,55 ± 0,18
Ìàëûø õ Âèêîíò 2,55 ± 0,1

Ñëàâÿíåö õ Âèêîíò 2,48 ± 0,12
Ïðåñòèæ õ Àäìèðàë 2,37 ± 0,097

Ïðèìå÷àíèå: * — íå èññëåäîâàíî. 

Îïðåäåëåíî, ÷òî áîëüøå âñåãî ïðîëèíà ñîäåðæàëîñü â ìóêå çðåëûõ 
çåðåí ó ñîðòîâ Êóð÷àíêà, Âèêîíò, Àãàò, à ó ãèáðèäîâ — Ïðåñòèæ õ Þïè-
òåð, Ïðåñòèæ õ ßíòàðü, Ïðåñòèæ õ Ëèäåð, Ïðåñòèæ õ Àìåòèñò. 

Ñïîñîáíîñòü ãåíîòèïîâ ðèñà îáðàçîâûâàòü 10-äíåâíûå ïðîðîñòêè 
íà ôîíå ñîëåé NaCl è Na

2
SO

4 
ñ êîíöåíòðàöèÿìè 1,7 è 2,0 % ïîêàçàíà â 

òàáëèöå 2. 
Èç òàáëèöû 2 âèäíî, ÷òî íàèáîëåå ñîëåóñòîé÷èâûìè áûëè ïðî-

ðîñòêè ñîðòà Âèêîíò è ãèáðèäà ÑëàâÿíåöÂèêîíò, âûäåðæèâàþùèå 
ìàêñèìàëüíóþ êîíöåíòðàöèþ 2,0 % NaCl. Ïðîðîñòêè îñòàëüíûõ ñîðòîâ 
è ãèáðèäîâ — Êóð÷àíêà, Àãàò, Ïðåñòèæ, Ïðåìèóì, Ïðåñòèæßíòàðü, 
ÌàëûøÂèêîíò, ÏðåñòèæÞïèòåð — ïîêàçàëè ñëàáóþ óñòîé÷èâîñòü ê 
ñåëåêòèâíîìó ôàêòîðó. 

Òàáëèöû 3 è 4 ïîêàçûâàþò, êàê õëîðèäíûå è ñóëüôàòíûå ñîëè íàòðèÿ 
îêàçûâàþò îòðèöàòåëüíîå âîçäåéñòâèå íà ñðåäíþþ äëèíó ãëàâíîãî êîð-
íÿ è íàäçåìíîé ÷àñòè ïðîðîñòêîâ ðèñà. Â ðåçóëüòàòå âëèÿíèÿ èñïîëüçó-
åìûõ ñîëåé ïðîèñõîäèëî ïîñòåïåííîå óìåíüøåíèå ìîðôîìåòðè÷åñêèõ 
ïàðàìåòðîâ ïðîðîñòêîâ ñ óâåëè÷åíèåì èõ êîíöåíòðàöèè. 
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Òàáëèöà 3 

Ñðåäíÿÿ äëèíà ãëàâíîãî êîðíÿ 10-äíåâíûõ ïðîðîñòêîâ, ìì 

Ñîðò/ãèáðèä Êîíòðîëü
1,7 % 
NaCl

2,0 % NaCl
1,7 % 

Na
2
SO

4

2,0 % 
Na

2
SO

4

Êóð÷àíêà 57,21±6,05 2,70±0,42 0 4,67±1,12 5,00±0,42
Âèêîíò 42,22±3,19 4,70±0,78 1,29±0,18 14,61±1,86 6,17±0,35
Àãàò 62,53±6,43 2,70±0,55 0 5,29±0,60 2,00±0,42
Îíòàðèî 65,00±6,62 2,73±2,63 0 5,21±0,48 2,68±0,54
Ïðåñòèæ 53,47±4,95 3,64±0,73 0 7,58±0,68 4,50±0,77
Ïðåìèóì 65,10±7,60 2,77±0,55 0 10,74±1,31 2,90±0,71
Ïðåñòèæßíòàðü 64,58±7,66 3,73±0,57 1,75±0,48 5,87±0,64 3,15±0,97
ÏðåñòèæÂèêîíò 68,35±6,64 5,08±1,20 0 2,87±0,45 4,59±0,36
ÌàëûøÂèêîíò 59,55±6,37 4,54±0,69 0,75±0,14 6,50±0,61 4,36±0,75
ÏðåñòèæÞïèòåð 50,67±8,22 6,18±1,30 0 1,93±0,25 2,83±0,30
ÑëàâÿíåöÂèêîíò 65,47±7,49 2,75±0,93 1,10±0,24 8,00±0,64 1,80±0,25
ÏðåñòèæÀäìèðàë 32,87±5,03 2,13±0,59 0 2,09±0,36 1,73±0,37
ÏðåñòèæÀìåòèñò 73,50±12,44 1,67±0,67 0 2,40±0,60 1,50±0,45
ÏðåñòèæËèäåð 65,00±13,76 0 0 2,00±0,58 0

Òàáëèöà 4 

Ñðåäíÿÿ äëèíà íàäçåìíîé ÷àñòè 10-äíåâíûõ ïðîðîñòêîâ, ìì

Ñîðò/ãèáðèä Êîíòðîëü 1,7 % NaCl 2,0 % NaCl
1,7 % 

Na
2
SO

4

2,0 % 
Na

2
SO

4

Êóð÷àíêà 53,21±5,21 6,40±1,08 0 12,11±1,62 19,40±1,26
Âèêîíò 47,28±2,55 8,10±0,74 4,00±0,31 29,94±1,48 20,89±1,42
Àãàò 56,00±3,64 7,64±0,89 0 19,36±1,34 17,50±1,12
Îíòàðèî 39,67±2,65 5,00±1,53 0 23,14±1,92 18,17±1,60
Ïðåñòèæ 39,58±1,91 4,29±0,52 0 17,95±1,08 14,73±1,67
Ïðåìèóì 35,85±2,96 9,27±1,02 0 24,40±2,08 14,60±2,62
Ïðåñòèæßíòàðü 54,30±5,42 7,45±0,81 6,25±0,85 24,20±1,96 12,80±1,42
ÏðåñòèæÂèêîíò 46,25±4,02 8,17±0,98 0 29,40±0,97 21,24±1,49
ÌàëûøÂèêîíò 44,95±3,43 10,29±0,54 6,50±0,65 23,42±2,43 20,71±1,86
ÏðåñòèæÞïèòåð 48,33±4,39 10,09±1,02 0 25,21±2,29 22,00±1,80
ÑëàâÿíåöÂèêîíò 55,89±4,69 8,40±1,13 6,40±1,12 25,50±1,95 18,40±1,19
ÏðåñòèæÀäìèðàë 43,27±3,69 7,25±0,25 0 22,44±1,55 18,00±1,76
ÏðåñòèæÀìåòèñò 56,67±3,12 8,67±1,33 0 18,80±2,13 17,60±2,32
ÏðåñòèæËèäåð 60,60±4,53 0 0 15,33±2,60 14,50±3,50

Íèæåïðèâåäåííûå ãèñòîãðàììû íàãëÿäíî ïîêàçûâàþò èíãèáè-
ðóþùåå âîçäåéñòâèå ñîëåé NaCl è Na

2
SO

4
 ðàçëè÷íûõ êîíöåíòðàöèé 

ïî ñðàâíåíèþ ñ êîíòðîëåì íà ïðîðàñòàíèå ñåìÿí ðèñà. Èñïûòàííûå 
êîíöåíòðàöèè NaCl îêàçûâàëè äîñòîâåðíîå âëèÿíèå íà ðîñò ïðîðîñò-
êîâ ó âñåõ ñîðòîâ è ãèáðèäîâ ðèñà â îòëè÷èå îò Na

2
SO

4
. Ñðåäè íàèáî-

ëåå ñîëåòîëåðàíòíûõ ê 2,0 % NaCl ãåíîòèïîâ îêàçàëèñü ñîðòà Âèêîíò, 
Àãàò, Ïðåñòèæ, Ïðåìèóì è ãèáðèäû Ïðåñòèæßíòàðü, ÌàëûøÂèêîíò, 
ÑëàâÿíåöÂèêîíò. 
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Ðèñ. 1. Âëèÿíèå NaCl íà ïðîðàñòàíèå çåðåí ó ñîðòîâ ðèñà 
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Ðèñ. 2. Âëèÿíèå NaCl íà ïðîðàñòàíèå çåðåí ó ãèáðèäîâ ðèñà 
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Ðèñ. 3. Âëèÿíèå Na

2
SO

4
 íà ïðîðàñòàíèå çåðåí ó ñîðòîâ ðèñà 

Âîçäåéñòâèå ñóëüôàòà íàòðèÿ âûðàæàëîñü ó ðàçíûõ ãåíîòè-
ïîâ ðèñà ñëåäóþùèì îáðàçîì (ðèñ. 3, 4). 1,7 % Na

2
SO

4
 íå îêàçû-

âàë âëèÿíèå íà ñîðòà Êóð÷àíêà, Âèêîíò, Àãàò, Îíòàðèî, Ïðåñòèæ è 
ãèáðèäû ÏðåñòèæÂèêîíò, ÏðåñòèæÞïèòåð, ÑëàâÿíåöÂèêîíò, 
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ÏðåñòèæÀäìèðàë, ÏðåñòèæÀìåòèñò, ÏðåñòèæËèäåð. Na
2
SO

4 
ñ êîí-

öåíòðàöèåé 2,0 % íå âëèÿë íà ñîðò Âèêîíò è ãèáðèäû ÏðåñòèæÞïèòåð, 
ÏðåñòèæÀìåòèñò, ÏðåñòèæËèäåð. Ñîðòà Êóð÷àíêà, Àãàò, Îíòàðèî, 
Ïðåñòèæ, Ïðåìèóì è ãèáðèäû Ïðåñòèæßíòàðü, ÏðåñòèæÂèêîíò, 
ÌàëûøÂèêîíò, ÑëàâÿíåöÂèêîíò îòðåàãèðîâàëè íà âîçäåéñòâèå 2,0 % 
Na

2
SO

4
 ñíèæåíèåì ïðîöåíòà ïðîðàñòàíèÿ îò îáùåãî ÷èñëà çåðåí. 
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Ðèñ. 4. Âëèÿíèå Na
2
SO

4
 íà ïðîðàñòàíèå çåðåí ó ãèáðèäîâ ðèñà 

Âñå ñîðòà è ãèáðèäû ðèñà îêàçàëèñü òîëåðàíòíûìè ïî îòíîøåíèþ ê 
2,0 % Na

2
SO

4
, íåñìîòðÿ íà ðàçíîå âëèÿíèå ýòîé ñîëè íà ðîñòîâûå ïðî-

öåññû ðàñòåíèé. 
Âûâîäû. Â ðåçóëüòàòå ïðîâåäåííûõ ýêñïåðèìåíòîâ âûÿâëåíû îò-

ëè÷èÿ óðîâíÿ ñîëåòîëåðàíòíîñòè ó èññëåäîâàííûõ ãåíîòèïîâ. Îïðåäå-
ëåíî, ÷òî ñîðòà Âèêîíò, Àãàò, Ïðåñòèæ, Ïðåìèóì, êîòîðûå âûäåðæàëè 
2,0 % NaCl, ìîãóò áûòü ïåðñïåêòèâíûì ìàòåðèàëîì äëÿ ñåëåêöèè. Ñðå-
äè ãèáðèäîâ ïî ýòîìó ïðèçíàêó ïðåäñòàâëÿþò èíòåðåñ Ïðåñòèæßíòàðü, 
ÌàëûøÂèêîíò, ÑëàâÿíåöÂèêîíò. 
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UDC 633.18:581.1.051 

Shargorodska K. O., Ignatova S. O., Shpak D. V. Collected scientific 
articles of PBGI-NCSCI (in Russian). 2013. Issue 22 (62). 

SALT TOLERANCE EVALUATION OF RICE SEEDLINGS IN VITRO 

The purpose of this work was to study the ability of the rice mature seeds 
of different genotypes to grow in NaCl and Na

2
SO

4
 (1.7 and 2.0 %) salt solu-

tions. The tasks of present research were: 1) testing the rice genotypes on the 
ability to form the seedlings under the solutions action of sulfate and sodium 
chloride with the concentrations of 1.7 and 2.0 %; 2) identify the most salt 
tolerance forms of the rice and harvesting. There were determined that the 
most of proline contained in the flour mature seeds of the cultivars — Kur-
chanka, Vikont, Agat and hybrids — Prestige õ Upiter, Prestige õ Jantar, Pres-
tige õ Lider, Prestige õ Ametist. The most salt tolerance seedlings were ones 
of the cultivar Vikont and hybrid Slavyanez  Vikont. The seedlings of these 
genotypes maintained the maximum concentration of 2.0 % NaCl. The seed-
lings of other cultivars and hybrids — Kurchanka, Agat, Prestige, Premium, 
Prestige  Jantar, Malysh  Vikont, Prestige  Upiter — showed a weak resis-
tance to the selective factor. There was the gradual reduction of the morpho-
metric parameters of the seedlings with the concentration increase of NaCl 
and Na

2
SO

4
. The tested concentrations of NaCl had a significant influence 

on the rice seedlings growth unlike Na
2
SO

4
. Among the most salt tolerance 

to 2.0 % NaCl were the cultivars Vikont, Agat, Prestige, Premium and hybrids 
Prestige  Jantar, Malysh  Vikont, Slavyanez  Vikont. The effect of sodium 
sulfate was expressed in the different genotypes of rice as follows. 1.7 % 
Na

2
SO

4
 wasn’t influenced on the cultivars Kurchanka, Vikont, Agat, Ontario, 

Prestige and hybrids Prestige  Vikont, Prestige  Upiter, Slavyanez  Vikont, 
Prestige  Admiral, Prestige  Ametist, Prestige  Lider. 2.0 % Na

2
SO

4
 didn’t 

affect on the cultivar Vikont and hybrids Prestige  Upiter, Prestige  Ametist, 
Prestige  Lider. The cultivars Kurchanka, Agat, Ontario, Prestige, Premium 
and hybrids Prestige  Jantar, Prestige  Vikont, Malysh  Vikont, Slavyanez 
 Vikont responded the lower rate of germination of the total number of the 
grains under the impact of 2.0 % Na

2
SO

4
. All the cultivars and hybrids of rice 

were tolerant to 2.0 % Na
2
SO

4
 despite the different impact of the salt on the 

growth processes of the plants. Thus, there were revealed the differences in 
the salt tolerance level of the studied genotypes. There were determined that 
the cultivars Vikont, Agat, Prestige, Premium may be a perspective material 
for the breeding. Among the hybrids on this basic were of interest Prestige  
Jantar, Malysh  Vikont, Slavyanez  Vikont. 

Tables — 4. Figures — 4. Bibliography — 7. 
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ÎÖ²ÍÊÀ ÑÎËÅÒÎËÅÐÀÍÒÍÎÑÒ² ÏÐÎÐÎÑÒÊ²Â ÐÈÑÓ Â ÊÓËÜÒÓÐ² 
IN VITRO 

Øàðãîðîäñüêà Ê. Î., ²ãíàòîâà Ñ. Î., Øïàê Ä. Â. Çá³ðíèê íàóêîâèõ 
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Ðîçãëÿäàþòüñÿ äîñë³äæåííÿ ç âèçíà÷åííÿ ñîëåòîëåðàíòíîñò³ ó ñîð-
ò³â òà ã³áðèä³â ðèñó. Âèÿâëåí³ â³äì³ííîñò³ ó âèâ÷åíîãî ìàòåð³àëó çà íàâå-
äåíîþ îçíàêîþ. 

Òàáëèö³ — 4. Ðèñóíêè — 4. Á³áë³îãðàô³ÿ — 7. 
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ÏÐÎÄÓÊÒÈÂÍ²ÑÒÜ ÒÀ ßÊ²ÑÍÈÉ ÑÊËÀÄ ÍÀÑ²ÍÍß ÊÎËÅÊÖ²ÉÍÈÕ 
ÑÎÐÒÎÇÐÀÇÊ²Â ËÞÏÈÍÓ Á²ËÎÃÎ (Lupinus albus L.) 

Ó êîëåêö³¿ ëþïèíó á³ëîãî (Lupinus albus L.) âèâ÷àëè îñîáëèâîñò³ 
ôîðìóâàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³ òà á³îõ³ì³÷íîãî ñêëàäó íà-
ñ³ííÿ ð³çíèõ ìîðôîòèï³â ã³ëêóâàííÿ òà âèä³ëèëè êðàù³ çà öèìè îçíà-
êàìè ôîðìè (ñîðòîçðàçêè). Ìîðôîòèï ñåðåäíüîðîñëèõ ðîñëèí º 
ïåðñïåêòèâíèé çà êîìïëåêñîì ãîñïîäàðñüêèõ îçíàê ³ ö³ííèé ÿê âè-
õ³äíèé ìàòåð³àë äëÿ ñåëåêö³¿ ðàííüîñòèãëèõ ñîðò³â ëþïèíó á³ëîãî. 

Êëþ÷îâ³ ñëîâà: ëþïèí á³ëèé (Lupinus albus L.), óðîæàéí³ñòü, íàñ³ííÿ, 
á³îõ³ì³÷íèé ñêëàä, íîìåð êàòàëîãà, ñîðòîçðàçêè, âèõ³äíèé ìàòåð³àë. 

Âñòóï. Ðîñëèííèé á³ëîê º îäí³ºþ ç âàæëèâèõ ñêëàäîâèõ çáàëàíñî-
âàíîãî õàð÷óâàííÿ ëþäèíè òà ðàö³îíó ñ³ëüñüêîãîñïîäàðñüêèõ òâàðèí. Çà 
âì³ñòîì á³ëêà ëþïèí áëèçüêèé äî ñî¿. Â³í, ÿê ³ ñîºâèé, äîáðå ïåðåòðàâ-
ëþºòüñÿ â îðãàí³çì³ ëþäèíè ³ òâàðèíè ³ ìàº âèñîêó á³îëîã³÷íó ö³íí³ñòü. 
Àëå øèðîêî âèêîðèñòîâóâàòè ëþïèíîâèé á³ëîê ó êîðìîâèõ òà õàð÷îâèõ 
ö³ëÿõ ìîæëèâî ò³ëüêè ï³ñëÿ âïðîâàäæåííÿ ó âèðîáíèöòâî ìàëîàëêàëî¿ä-
íèõ ñîðò³â. 

Á³îõ³ì³÷íèé ñêëàä ëþïèíó õàðàêòåðèçóºòüñÿ, ÿê ïðàâèëî, âèñîêèì 
âì³ñòîì á³ëêà ³ â íàñ³íí³, ³ ó âåãåòàòèâíèõ îðãàíàõ, à ó äåÿêèõ âèä³â, ïåðå-
âàæíî àìåðèêàíñüêèõ, íàñ³ííÿ ì³ñòèòü ùå é ÷èìàëî æèðó. Ïðè öüîìó ó 
áàãàòüîõ àâòîð³â ïîâ³äîìëÿºòüñÿ ïðî ð³çíèé õ³ì³÷íèé ñêëàä ëþïèíó. Öå 
çóìîâëþºòüñÿ ³ âèäîâèì, ³ ñîðòîâèì ð³çíîìàí³òòÿì ãåíîòèï³â, à òàêîæ 
´ðóíòîâî-êë³ìàòè÷íèìè óìîâàìè ³ ñïîñîáàìè âèðîùóâàííÿ ðîñëèí. 

Êîëèâàííÿ âì³ñòó ð³çíèõ ðå÷îâèí ó íàñ³íí³ äóæå çíà÷íå, çîêðåìà á³ë-
êà — â³ä 30 äî 50 %, ùî äîçâîëÿº âèêîðèñòîâóâàòè éîãî ÿê ö³ííó äîáàâêó 
ïðè ãîä³âë³ ñ³ëüñüêîãîñïîäàðñüêèõ òâàðèí [1]. Íàéáàãàòøå íà á³ëîê íà-
ñ³ííÿ æîâòîãî ëþïèíó, îñîáëèâî éîãî áåçàëêàëî¿äíèõ ñîðò³â. Áàðáàöü-
êèé Ñ. ²., çîêðåìà, ñåð³ºþ äîñë³äæåíü ïîêàçàâ, ùî âì³ñò á³ëêà â íàñ³íí³ 
ð³çíèõ âèä³â ëþïèíó ñóòòºâî ð³çíèòüñÿ çàëåæíî â³ä ñîðòó, ´ðóíòó òîùî. 

Óðîæàéí³ñòü íàñ³ííÿ òà éîãî ÿê³ñíèé ñêëàä ëþïèíó á³ëîãî çóìîâëþ-
ºòüñÿ ôîðìóâàííÿì ñòðóêòóðè îêðåìèõ åëåìåíò³â ðîñëèíè. Öå, ïåðø çà 
âñå, âèñîòà ðîñëèí, ðîçì³ð öåíòðàëüíî¿ êèòèö³, äîâæèíà ã³ëîê 1 ³ 2 ïîðÿä-
êó, ê³ëüê³ñòü áîá³â íà ðîñëèí³, öåíòðàëüí³é êèòèö³, áîêîâèõ ã³ëêàõ, ìàñà 
íàñ³ííÿ ç öåíòðàëüíî¿ êèòèö³ ³ áîêîâèõ ã³ëîê, âì³ñò ïðîòå¿íó, æèðó, êë³òêî-
âèíè, çîëè, âîëîãè òîùî. 

© Áðîäåöüêà Ê. Ï., 2013
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Ìåòà äîñë³äæåíü — âèâ÷èòè ó êîëåêö³¿ ëþïèíó á³ëîãî (Lupinus 
albus L.) îñîáëèâîñò³ ôîðìóâàííÿ íàñ³ííºâî¿ ïðîäóêòèâíîñò³, á³îõ³ì³÷íî-
ãî ñêëàäó íàñ³ííÿ, ã³ëêóâàííÿ ð³çíèõ ìîðôîòèï³â òà âèä³ëèòè êðàù³ ç íèõ 
äëÿ ïîäàëüøîãî âèêîðèñòàííÿ ÿê âèõ³äíîãî ñåëåêö³éíîãî ìàòåð³àëó. 

Ìàòåð³àëè òà ìåòîäè. Îñíîâíèé òà ïåðåäïîñ³âíèé îáðîá³òêè ́ ðóíòó 
çä³éñíþâàëè â³äïîâ³äíî äî ïðèéíÿòî¿ ó çîí³ Ë³ñîñòåïó òåõíîëîã³¿. Ëþïèí 
âèñ³âàëè íà òåìíî-ñ³ðèõ ï³äçîëèñòèõ ´ðóíòàõ áåç âíåñåííÿ ì³íåðàëüíèõ 
äîáðèâ. 

Ïðîòÿãîì âåãåòàö³éíîãî ïåð³îäó, â³äïîâ³äíî äî «Ì³æíàðîäíîãî êëà-
ñèô³êàòîðà ÐÅÂ ðîäó LupinusL» [2] òà «Ìåòîäè÷íèõ âêàç³âîê ç âèâ÷åííÿ 
çåðíîáîáîâèõ» [3], ïðîâîäèëè ôåíîëîã³÷í³ ñïîñòåðåæåííÿ, ìîðôîëîã³÷-
íèé îïèñ êîëåêö³¿ ³ âèçíà÷àëè åëåìåíòè ïðîäóêòèâíîñò³ ðîñëèí. Ñòðóêòó-
ðó âðîæàéíîñò³ ñîðòîçðàçê³â äîñë³äæóâàëè ìåòîäîì ïðîáíîãî ñíîïà ç 30 
ðîñëèí çà òàêèìè ïîêàçíèêàìè: âèñîòà ðîñëèí, âèñîòà äî öåíòðàëüíî¿ 
êèòèö³, äîâæèíà öåíòðàëüíî¿ êèòèö³, äîâæèíà ïàãîí³â 1-ãî òà 2-ãî ïîðÿä-
êó, ìàñà ðîñëèíè; ìàñà áîá³â ç óñ³º¿ ðîñëèíè, ç öåíòðàëüíî¿ êèòèö³, ç á³÷-
íèõ ïàãîí³â, ê³ëüê³ñòü áîá³â ç óñ³º¿ ðîñëèíè, ç öåíòðàëüíî¿ êèòèö³, ç á³÷íèõ 
ïàãîí³â; ê³ëüê³ñòü íàñ³ííÿ íà öåíòðàëüí³é êèòèö³, ê³ëüê³ñòü íàñ³ííÿ â áîáàõ 
1-ãî ³ 2-ãî ïîðÿäêó. 

Ó ëàáîðàòîð³¿ àãðîåêîëîã³¿ òà àíàë³òè÷íèõ àíàë³ç³â ìåòîäîì ³íôðà-
÷åðâîíî¿ ñïåêòðîìåòð³¿ íà ³íôðà÷åðâîíîìó àíàë³çàòîð³ NIRSystems 4500 
âèçíà÷àëè âì³ñò ïðîòå¿íó, æèðó, êë³òêîâèíè, çîëè, ã³ãðîñêîï³÷íî¿ âîëîãè â 
íàñ³íí³ [5]. 

Ðåçóëüòàòè òà îáãîâîðåííÿ. Âèâ÷àëè 310 íîìåð³â ç êîëåêö³¿ ãåíå-
òè÷íèõ ðåñóðñ³â ðîñëèí Óêðà¿íè, ÿê³ ïðåäñòàâëåí³ ñîðòîçðàçêàìè ³ç 36 
êðà¿í ñâ³òó. Ç íèõ âèä³ëåíî 120 ïåðñïåêòèâíèõ, ÿê³ ðîçïîä³ëèëè íà òðè 
ìîðôîòèïîâ³ ãðóïè ç ð³çíîþ äîâæèíîþ ã³ëêóâàííÿ. Ïåðøà ãðóïà íèçü-
êîðîñëèõ ðîñëèí: âèñîòà 60–80 ñì, äîâæèíà ã³ëîê 1-ãî ³ 2-ãî ïîðÿäêó 
10–20, 20–30 ³ 30–40 ñì; äðóãà ñåðåäíüîðîñëà — 80–100 ñì ³ òðåòÿ âè-
ñîêîðîñëà –100–120 ñì. Çà äîâæèíîþ ã³ëêóâàííÿ âèùåçàçíà÷åí³ ôîðìè 
ðîçïîä³ëåí³ àíàëîã³÷íî. 

Ñîðòîçðàçêè îö³íþâàëè çà ïîêàçíèêàìè: ïðîäóêòèâí³ñòü ðîñëèí (çà 
åëåìåíòàìè ñòðóêòóðè âðîæàþ òà çåëåíî¿ ìàñè), ìàñà íàñ³ííÿ ç îäèíèö³ 
ïëîù³ (ì2). 

Âèâ÷àþ÷è ïîòåíö³àë ïðîäóêòèâíîñò³ êîëåêö³éíèõ ñîðòîçðàçê³â ð³çíèõ 
ìîðôîòèï³â, îñîáëèâó óâàãó ïðèä³ëÿëè ñòðóêòóð³ âðîæàþ âèõ³äíîãî ìà-
òåð³àëó (òàáë. 1). 

Âåëè÷èíà âðîæàþ, ÿê â³äîìî, º íàéá³ëüø ñóòòºâèì ³íòåãðàëüíèì ïî-
êàçíèêîì ö³ííîñò³ áóäü-ÿêî¿ ñ³ëüñüêîãîñïîäàðñüêî¿ êóëüòóðè, çîêðåìà ³ 
ëþïèíó.  Àëå öåé ïîêàçíèê, ÿê óæå çàçíà÷àëîñÿ, çì³íþºòüñÿ çàëåæíî â³ä 
âîëîãîçàáåçïå÷åííÿ ́ ðóíòó, ñï³ââ³äíîøåííÿ ì³æ ïîæèâíèìè åëåìåíòàìè 
ó íüîìó, ñïîñîáó âèðîùóâàííÿ êóëüòóðè òîùî. ² ó ëþïèíó ôîðìóâàííÿ íà-
ñ³ííÿ — öå òàêîæ äîâîë³ ñêëàäíèé ïðîöåñ, äå êîæíèé éîãî åòàï âíîñèòü ñâ³é 
âêëàä ó ê³íöåâó âåëè÷èíó. Ê³ëüê³ñòü åëåìåíò³â íàñ³ííºâî¿ ïðîäóêòèâíîñò³, 
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óòâîðåíî¿ àáî çáåðåæåíî¿ íà ïåâíîìó åòàï³ ðåïðîäóêòèâíîãî ðîçâèòêó, 
çóìîâëþºòüñÿ ïåðø çà âñå ô³ç³îëîãî-á³îõ³ì³÷íèì ñòàíîì ðîñëèí. À ñàì 
ïðîöåñ ôîðìóâàííÿ íàñ³ííÿ çóìîâëþºòüñÿ òàêèìè ñòðóêòóðíèìè åëå-
ìåíòàìè, ÿê ðîçì³ð öåíòðàëüíî¿ êèòèö³, ê³ëüê³ñòü ïðîäóêòèâíèõ ïàãîí³â, 
ê³ëüê³ñòü ³ ìàñà áîá³â íà ðîñëèí³, ìàñà íàñ³ííÿ â îäíîìó áîá³, ìàñà 1000 
íàñ³íèí. 

Âèâ÷åííÿ âèõ³äíîãî ìàòåð³àëó øëÿõîì ïðîñòîãî ïîð³âíÿííÿ ³ âèçíà-
÷åííÿ âðîæàéíîñò³ íàñ³ííÿ íå äîçâîëÿº ïîâíîþ ì³ðîþ äîñë³äèòè ãåíå-
òè÷íèé ïîòåíö³àë ïðîäóêòèâíîñò³ êîëåêö³éíèõ ñîðòîçðàçê³â. 

Îö³íþþ÷è êîëåêö³éíèé ìàòåð³àë çà îçíàêîþ «ôîðìóâàííÿ áîá³â íà 
ðîñëèí³», ñë³ä çàóâàæèòè, ùî ãîëîâíå ñóöâ³òòÿ ñêëàäàºòüñÿ ³ç 20–25 êâ³-
òîê, íà ÿêèõ ó ñåðåäíüîìó ïî ãðóï³ íèçüêîðîñëèõ ðîñëèí íà öåíòðàëüí³é 
êèòèö³ çàâ’ÿçóºòüñÿ ïî 5–6 áîá³â, ó ñåðåäíüîðîñëèõ — 6–8 ³ ó âèñîêîðîñ-
ëèõ — 5–9. 

Càìà îçíàêà «íàñ³ííºâà ïðîäóêòèâí³ñòü» ³ç-çà íåîáõ³äíîñò³ ïîñò³éíî 
êîíòðîëþâàòè ¿¿ — îäíà ç íàéá³ëüø ñêëàäíèõ ó ïëàí³ âèçíà÷åííÿ ñåëåê-
ö³éíî¿ ö³ííîñò³, òîìó ó íàøèõ äîñë³äæåííÿõ îñîáëèâó óâàãó çâåðòàëè íà 
àíàë³ç ñòðóêòóðè âðîæàéíîñò³ âèõ³äíîãî ìàòåð³àëó. Ñïîñòåðåæåííÿ ñâ³ä-
÷àòü ïðî òå, ùî ð³çí³ ìîðôîòèïè ëþïèíó á³ëîãî ìàþòü øèðîêèé ñïåêòð 
çà äîâæèíîþ ã³ëêóâàííÿ. Îäí³ ôîðìóþòü åëåìåíòè íàñ³ííºâî¿ ïðîäóê-
òèâíîñò³ íà öåíòðàëüí³é êèòèö³, à ³íø³ íà ïàãîíàõ ïåðøîãî ³ äðóãîãî ïî-
ðÿäêó. Ðîñëèíè ëþïèíó á³ëîãî îñíîâíó æ ìàñó áîá³â ³ íàñ³ííÿ ôîðìóþòü 
íà ãîëîâíîìó ñóöâ³òò³. 

Äîñë³äæåííÿ åëåìåíò³â íàñ³ííºâî¿ ïðîäóêòèâíîñò³ (òàáë.1) ïîêàçàëî, 
ùî êîëåêö³éí³ ñîðòîçðàçêè â óìîâàõ ïåðåõ³äíîãî Ë³ñîñòåïó ôîðìóâàëè 
íàñ³ííºâó ìàñó íà ðîñëèí³ ð³çíî¿ âåëè÷èíè — â³ä 160 äî 540 ã/ì2. 

Ó ãðóï³ íèçüêîðîñëèõ ðîñëèí ñåðåäíº çíà÷åííÿ ìàñè íàñ³ííÿ ñòà-
íîâèëî 330 ã/ì2. Âèñîêó âðîæàéí³ñòü (ïîíàä 300 ã/ì2) çàáåçïå÷èëè òàê³ 
ñîðòîçðàçêè (ç äîâæèíîþ ã³ëêóâàííÿ ó 20–30 ³ 30–40 ñì): RUVIR0474 
(Í³ìå÷÷èíà) — 386; Ë.323/12 (Óêðà¿íà) — 320; Ë.31/8 (Óêðà¿íà) — 350; 
RUVIR01802(ÑØÀ) — 380; RUVIRO1801 (Í³ìå÷÷èíà) — 410; RUVIR01376 
(Ðîñ³ÿ) — 420; RUVIR01605 (Ïîëüùà) — 440 ; Ë.204/54 (Óêðà¿íà) — 442. 

Ó ãðóï³ ñåðåäíüîðîñëèõ çðàçê³â íàñ³ííºâà ïðîäóêòèâí³ñòü ñòàíîâèëà 
ó ñåðåäíüîìó 403 ã/ì2. Ñòàíäàðò Îëåæêà ñôîðìóâàâ 360 ã/ì2 íàñ³ííÿ. 
Çà ö³ºþ îçíàêîþ éîãî ïåðåâèùóâàëè òàê³ ñîðòîçðàçêè: RUVIR03046 (Ìà-
ðîêêî) — 380; 106/42 (Óêðà¿íà) — 420; Ë.55/5 (Óêðà¿íà) — 471; Ë.144/23 
(Óêðà¿íà) — 520; Ë.245/39 (Óêðà¿íà) — 570; Ë.59/23 (Óêðà¿íà) — 380; 
ñ. Áîðêè (Óêðà¿íà) — 540; ñ. Âåðåñíåâèé (Óêðà¿íà) — 470; ñ. Ñåðïíåâèé 
(Óêðà¿íà) — 460; Ë53/12 (Óêðà¿íà) — 540; Ë.53/18 (Óêðà¿íà) — 500. 

Îòæå, ñåðåäíüîðîñëà ãðóïà ðîñëèí ç äîâæèíîþ áîêîâèõ ã³ëîê 1-ãî ³ 
2-ãî ïîðÿäêó (20–30 ñì) á³ëüø ïðîäóêòèâíî ôîðìóâàëà íàñ³ííÿ çà âåãå-
òàö³éíîãî ïåð³îäó 105–110 äí³â. 

Âèñîêîðîñëà ãðóïà ðîñëèí çà íàñ³ííºâîþ ïðîäóêòèâí³ñòþ ìàëî â³ä-
ð³çíÿëàñÿ â³ä ñåðåäíüîðîñëî¿ çà âåãåòàö³éíîãî ïåð³îäó â 120–129 äí³â. 
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Ê³ëüê³ñòü ñôîðìîâàíîãî íàñ³ííÿ íà ðîñëèí³ òà ìàñà 1000 íàñ³íèí âè-
çíà÷àþòü îñíîâíó ñåëåêö³éíó îçíàêó — íàñ³ííºâó ïðîäóêòèâí³ñòü. Îö³íþ-
âàííÿ çà íàçâàíîþ îçíàêîþ ïîêàçàëî, ùî êîëåêö³éí³ çðàçêè â óìîâàõ ïå-
ðåõ³äíîãî Ë³ñîñòåïó ôîðìóâàëè ìàñó íàñ³ííÿ íà ðîñëèí³ ð³çíî¿ âåëè÷èíè. 
Íèçüêîðîñëà ãðóïà ç ð³çíîþ äîâæèíîþ áîêîâèõ ã³ëîê 1-ãî ³ 2-ãî ïîðÿäêó 
â ñåðåäíüîìó ñôîðìóâàëà — 19,6 ã íà ðîñëèíó (ìàêñèìàëüíå çíà÷åííÿ ó 
ö³é ãðóï³ — 35,8, ì³í³ìàëüíå — 8,0 ã). Ìàñó íàñ³ííÿ ó ñåðåäíüîìó — 25,6 ã 
äàëè ñîðòîçðàçêè ç äîâæèíîþ áîêîâèõ ã³ëîê ó 20–30 ñì. ¯õ ìîæíà â³ä-
íåñòè äî ãðóïè ç âèñîêîþ íàñ³ííºâîþ ïðîäóêòèâí³ñòþ (ñòàíäàðò «Ïè-
ùåâîé» — 17,7 ã). Çà ö³ºþ îçíàêîþ ïåðåâèùèëè ñòàíäàðò òàê³ çðàçêè: 
Ë.31/8 (Óêðà¿íà) — 27,0 ã; RUVIR01801 (Í³ìå÷÷èíà) — 32,2 ; RUVIR01376 
(Ðîñ³ÿ) — 34,1; RUVIR01605 (Ïîëüùà) — 28,3; Ë.105/1 (Óêðà¿íà) — 38,4; 
Ë.209/56 (Óêðà¿íà) — 31,1; Ë.204/54 (Óêðà¿íà) — 30,9. 

Ñåðåäíüîðîñë³ ðîñëèíè ç ð³çíîþ äîâæèíîþ áîêîâèõ ã³ëîê ó ñåðåä-
íüîìó ôîðìóâàëè 21,6 ã íàñ³ííÿ. Íàéíèæ÷ó ìàñó íàñ³ííÿ öüîãî ìîðôî-
òèïó äàâàâ ñîðòîçðàçîê RUVIR01359 (Þãîñëàâ³ÿ) — 10,7 ã; íàéâèùó — 
35,2 ã RUVIR0530 (Òóðå÷÷èíà). Ñåðåäíþ ìàñó íàñ³ííÿ ó ö³é ãðóï³ (26,6 ã) 
äàëè çðàçêè ç äîâæèíîþ áîêîâèõ ã³ëîê ó 20–30 ñì (ñòàíäàðò Îëåæêà — 
19,3 ã). Ñîðòîçðàçêè, ÿê³ ïåðåâèùèëè çà ö³ºþ îçíàêîþ ñòàíäàðò Ë.106/42 
(Óêðà¿íà) — 23,6 ã; Ë.55/5 (Óêðà¿íà) — 31,5; Ë.144/23 — (Óêðà¿íà) — 
31,8; RUVIR01819 (×åõîñëîâà÷÷èíà) — 23,6; Ë.245/39 (Óêðà¿íà) — 31,3; 
RUVIR02751 (Á³ëîðóñü) — 29,1 ã; Áîðêè (Óêðà¿íà) — 27,2; Òóìàí (Óêðà¿-
íà) — 28,4; Ë.53/18–25,5. 

Ñåðåä ñåðåäíüîðîñëèõ ðîñëèí ç äîâæèíîþ áîêîâèõ ã³ëîê ó 30–40 ñì 
ïåðåâèùèëè ñòàíäàðò çà ìàñîþ íàñ³ííÿ òàê³ ñîðòîçðàçêè: RUVIR02960 
(Ôðàíö³ÿ) — 24,6 ã; RUVIR02062 (Óêðà¿íà) — 27,6; RUVIR0595 (Àôðèêà) — 
24,9; RUVIR0530 (Òóðå÷÷èíà) — 35,2; RUVIR0529 (Òóðå÷÷èíà) — 37,1, àëå 
âîíè ìàëè òðîõè äîâøèé âåãåòàö³éíèé ïåð³îä –110–115 äí³â. 

Ðîñëèíè âèñîêîðîñëî¿ ãðóïè ó ñåðåäíüîìó ìàëè ìåíøó ìàñó íàñ³í-
íÿ — 17,2 ã; ñòàíäàðò RUVIR02298 (²ñïàí³ÿ) –16,5 ã. Ó ñåðåäíüîìó öÿ ãðóïà 
ðîñëèí ç äîâæèíîþ ã³ëêóâàííÿ ó 10–20 ñì ñôîðìóâàëà — 10,2 ã íàñ³ííÿ. 

Ó ö³é ãðóï³, ïîð³âíÿíî ç³ ñòàíäàðòîì, ïîçèòèâíî âèä³ëèëèñü òàê³ ñîð-
òîçðàçêè: Ë.127/4 (Óêðà¿íà) — 27,0 ã; Ë.55/7 (Óêðà¿íà) — 26,3; Ë.143 
(Óêðà¿íà) — 30,1; Ë.124 (Óêðà¿íà) — 27,5 çà âåãåòàö³éíîãî ïåð³îäó 124–
129 äí³â. 

Ó ãðóï³ íèçüêîðîñëèõ ðîñëèí ñåðåäíº çíà÷åííÿ ìàñè íàñ³ííÿ ñòàíî-
âèëî 330 ã/ì2. Âèñîêó âðîæàéí³ñòü (ïîíàä 300 ã/ì2) çàáåçïå÷èëè òàê³ ñîð-
òîçðàçêè (ç äîâæèíîþ ã³ëêóâàííÿ 20–30 ³ 30–40 ñì): RUVIR0474 (Í³ìå÷÷è-
íà) — 386 ã; Ë.323/12 (Óêðà¿íà) — 320; 31/8 (Óêðà¿íà) — 350; RUVIR01802 
(ÑØÀ) — 380; RUVIR01801 (Í³ìå÷÷èíà) — 410; RUVIR01376 (Ðîñ³ÿ) — 420; 
RUVIR01605 (Ïîëüùà) — 440; Ë.204/54 (Óêðà¿íà) — 442. 

Ó ãðóï³ ñåðåäíüîðîñëèõ ñîðòîçðàçê³â íàñ³ííºâà ïðîäóêòèâí³ñòü ñòà-
íîâèëà 403 ã/ì2, ó ñòàíäàðòó Îëåæêà — 360 ã/ì2. Òóò êðàùèìè çà ö³ºþ 
îçíàêîþ áóëè: RUVIR03046 (Ìàðîêêî) — 380 ã; Ë.106/42 (Óêðà¿íà) — 420; 
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Ë.55/5 (Óêðà¿íà) — 471; Ë.144/23 (Óêðà¿íà) — 520; Ë.245/39 (Óêðà¿íà) — 
570; Ë.59/23 (Óêðà¿íà) — 380; ñ. Áîðêè (Óêðà¿íà) — 540; ñ. Âåðåñíåâèé 
(Óêðà¿íà) — 470; ñ. Ñåðïíåâèé (Óêðà¿íà) — 460; 53/12 (Óêðà¿íà) — 540; 
Ë.53/18 (Óêðà¿íà) — 500. Îòæå, ñåðåäíüîðîñëà ãðóïà ðîñëèí ç äîâæèíîþ 
áîêîâèõ ã³ëîê 1-ãî òà 2-ãî ÿðóñ³â ó 20–30 ñì ïðîäóêòèâí³øå ôîðìóâàëà 
íàñ³ííÿ çà âåãåòàö³éíîãî ïåð³îäó 105–110 äí³â. 

Âèñîêîðîñëà ãðóïà çà íàñ³ííºâîþ ïðîäóêòèâí³ñòþ ìàëî â³äð³çíÿëà-
ñÿ â³ä ñåðåäíüîðîñëî¿, àëå æ ïðè öüîìó âåãåòàö³éíèé ïåð³îä ó íå¿ ñÿãàâ 
120–129 äí³â. 

Âåëè÷èíà âðîæàþ ñêëàäàºòüñÿ ³ç ê³ëüêîñò³ áîá³â íà ðîñëèí³, íàñ³ííÿ ó 
íèõ òà ìàñè 1000 íàñ³íèí. Âåëèêå çíà÷åííÿ ìàº, çîêðåìà, ÷èñëî íàñ³íèí 
ó áîá³, ÿê ³ ê³ëüê³ñòü áîá³â íà ðîñëèí³. Öå — âèçíà÷àëüí³ ïîêàçíèêè â ñòðóê-
òóð³ ïðîäóêòèâíîñò³ ëþïèíó. 

Îñîáëèâ³ñòþ ö³º¿ êóëüòóðè, ÿê ³ âñ³õ áîáîâèõ, º ìîæëèâ³ñòü ðåãóëÿö³¿ 
íàñ³ííºâî¿ ïðîäóêòèâíîñò³ îêðåìî¿ ðîñëèíè çì³íåííÿì ÷èñëà áîá³â ÿê íà 
êèòèö³ ãîëîâíîãî ñòåáëà (öåíòðàëüíà êèòèöÿ), òàê ³ íà êèòèöÿõ ã³ëîê ð³çíî-
ãî ïîðÿäêó. 

Ê³ëüê³ñòü áîá³â íà ðîñëèí³ ãåíåòè÷íî äåòåðì³íîâàíà, àëå çàëåæèòü ³ 
â³ä óìîâ äîâê³ëëÿ, ³ â³ä ïîòåíö³àëó êîíêðåòíîãî ãåíîòèïó, ÿê³ â îñíîâíî-
ìó âèçíà÷àþòüñÿ ôóíäàìåíòàëüíèìè ïðîöåñàìè: ôîòîñèíòåçîì, äèõàí-
íÿì, òðàíñïîðòîì ³ ðîçïîä³ëîì àñèì³ëÿíò³â íà ð³ñò îðãàí³â. Îçíàêà öÿ º 
íàäòî ì³íëèâà. Íà ¿¿ âåëè÷èíó âïëèâàþòü âñ³ óìîâè âèðîùóâàííÿ (ïëîùà 
æèâëåííÿ, âîëîã³ñòü ́ ðóíòó ³ ïîâ³òðÿ, òåìïåðàòóðà òîùî). Ó çàãóùåíèõ ïî-
ñ³âàõ çìåíøóºòüñÿ, à ó çð³äæåíèõ çá³ëüøóºòüñÿ ê³ëüê³ñòü áîá³â íà ðîñëèí³. 
Ïðè öüîìó íàéñóòòºâ³øà ì³íëèâ³ñòü çà ê³ëüê³ñòþ áîá³â ñïîñòåð³ãàºòüñÿ íà 
áîêîâèõ ã³ëêàõ. Ê³ëüê³ñòü áîá³â ³ ÷èñëî íàñ³íèí ó íèõ çíà÷íî çàëåæèòü â³ä 
âîëîãîñò³ ´ðóíòó. 

Â³äì³÷åíî, ùî ïðè çíà÷í³é íåäîñòà÷³ âîëîãè ëþïèí óòâîðþº íåâåëèê³ 
áóòîíè, ÿê³ ³ äàþòü êèòèöþ ç ìàëîþ ê³ëüê³ñòþ êâ³òîê. Ëèøå îêðåì³ ç íèõ 
çàâ’ÿçóþòü áîáè, òà é òî ç íåçíà÷íèì ÷èñëîì íàñ³íèí [4]. Õî÷ ³ íàäëèøîê 
âîëîãè ä³º íåãàòèâíî, íåäîñòà÷à ïðîòÿãîì îäíîãî-äâîõ äí³â çóìîâëþº 
ñèëüíå ï³äâ’ÿëåííÿ ðîñëèí ï³ä ÷àñ ¿õíüî¿ áóòîí³çàö³¿ òà öâ³ò³ííÿ ³ ïðèçâî-
äèòü äî çíà÷íîãî îïàäàííÿ êâ³òîê ³ ð³çêîãî çìåíøåííÿ óòâîðåííÿ áîá³â. 
À îò ï³äâèùåííÿ òåìïåðàòóðè äî 30–31îÑ â ïåð³îä öâ³ò³ííÿ ³ çàâ’ÿçóâàííÿ 
áîá³â çà íàÿâíîñò³ âîëîãè ñïðèÿòëèâî ïîçíà÷àºòüñÿ íà íàñ³ííºâ³é ïðî-
äóêòèâíîñò³. 

Ðåçóëüòàòè ç âèâ÷åííÿ ê³ëüêîñò³ áîá³â ó ö³ëîìó íà ðîñëèí³ ñâ³ä÷àòü, 
ùî ¿õíº ÷èñëî ó ð³çíèõ ìîðôîòèï³â ç ð³çíîþ äîâæèíîþ ã³ëêóâàííÿ çíà÷íî 
ð³çíèëîñÿ. Ãðóïà íèçüêîðîñëèõ ñîðòîçðàçê³â ó ñåðåäíüîìó ôîðìóâàëà 
22,3 øò. áîá³â (ìàêñèìàëüíå çíà÷åííÿ — 46,2 øò., ì³í³ìàëüíå — 7,9 øò.). 
Ñòàíäàðò «Ïèùåâîé» — 12,3 øò. Ïðîäóêòèâí³øå öüîãî ìîðôîòèïó ôîð-
ìóâàëè ñîðòîçðàçêè ç äîâæèíîþ áîêîâèõ ã³ëîê ó 20–30 ³ 30–40 ñì. Ñå-
ðåäíº çíà÷åííÿ çà ö³ºþ îçíàêîþ ó çðàçê³â ç äîâæèíîþ áîêîâèõ ã³ëîê ó 
20–30 ñì ñòàíîâèëî 29,4 øò., ó ðîñëèí ç äîâæèíîþ áîêîâèõ ã³ëîê ó 30–
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40 ñì — 33,6 øò. (ñòàíäàðò 12,3). Çà äàíîþ îçíàêîþ ó ö³é ãðóï³ ìîæíà âè-
ä³ëèòè çðàçêè, ÿê³ ñôîðìóâàëè ïîíàä 30 áîá³â: RUVIR1801 (Í³ìå÷÷èíà) — 
30,8 øò.; RUVIR 1376 (Ðîñ³ÿ) — 31,0; Ë.105/1 (Óêðà¿íà) — 50,0; Ë.59/23 
(Óêðà¿íà) — 38,2; Ë.209/56 (Óêðà¿íà) — 53,6; Ë.60/17 (Óêðà¿íà) — 41,2; 
204/54 (Óêðà¿íà) — 30,0; Ë.318/1 (Óêðà¿íà) — 42,6. 

Ñåðåäíüîðîñëà ãðóïà ñîðòîçðàçê³â ç ð³çíîþ îçíàêîþ ã³ëêóâàííÿ ó ñå-
ðåäíüîìó ôîðìóâàëà 24,9 øò. áîá³â, çà ìàêñèìàëüíîãî çíà÷åííÿ 75,0, ì³-
í³ìàëüíîãî — 5,8. Ñòàíäàðò Îëåæêà ôîðìóâàâ 16,9 øò. Á³ëüøå — 40,5 øò. ó 
ñåðåäíüîìó ôîðìóâàëè çðàçêè ç äîâæèíîþ áîêîâèõ ã³ëîê 1-ãî ³ 2-ãî ïîðÿä-
êó ó 20–30 ñì. Çà ö³ºþ îçíàêîþ âèä³ëèëèñÿ òàê³ çðàçêè: Ë.55/1 (Óêðà¿íà) — 
76,1øò.; 144/23 (Óêðà¿íà) — 50,3; Ë.245/39 (Óêðà¿íà) — 49,6; RUVIR0275 
(Á³ëîðóñü) — 39,2; ñ. Áîðêè (Óêðà¿íà) — 46,5; Òóìàí (Óêðà¿íà) — 54,9; ñ. Âå-
ðåñíåâèé (Óêðà¿íà) — 42,9; ñ. Ñåðïíåâèé (Óêðà¿íà) — 67,7; Ë.53/12 (Óêðà¿-
íà) — 49,4; Ë.53/18 (Óêðà¿íà) — 48,0; Ë.55/5 (Óêðà¿íà) — 75,0 . 

Ó âèñîêîðîñëî¿ ãðóïè ñîðòîçðàçê³â ç ð³çíèìè ïîêàçíèêàìè ã³ëêóâàííÿ 
ê³ëüê³ñòü áîá³â ó ñåðåäíüîìó ñòàíîâèëà 33,6 øò. áîá³â. Ìàêñèìàëüíå çíà-
÷åííÿ ó ö³é ãðóï³ — 43,0, ì³í³ìàëüíå — 5,3 øò. Ó ñòàíäàðòó RUVIR02298 
(²ñïàí³ÿ) öåé ïîêàçíèê ð³âíÿâñÿ 15,6 øò. Á³ëüøå áîá³â ìàëè çðàçêè ç äî-
âæèíîþ ã³ëîê ó 30–40 ñì, àëå ÷åðåç íåäîðîçâèíåí³ñòü òà íåâèïîâíåí³ñòü 
íàñ³íèí çíà÷íà ¿õíÿ ÷àñòèíà çàëèøàëàñÿ íàï³âïîðîæíüîþ, ùî ïîçíà÷è-
ëîñÿ â ê³íöåâîìó ðåçóëüòàò³ ³ íà çàãàëüí³é íàñ³ííºâ³é ïðîäóêòèâíîñò³. Â³ä-
ïîâ³äíî é ìàñà íàñ³ííÿ óñ³õ òðüîõ ãðóï áóëà ðîçïîä³ëåíà àíàëîã³÷íî. 

Íàéá³ëüøà ö³íí³ñòü ó íàñ³íí³ ëþïèíó — á³ëîê ³ æèð. Á³ëîê éîãî çà âì³ñ-
òîì íåçàì³ííèõ àì³íîêèñëîò ³ á³îëîã³÷íîþ ö³íí³ñòþ ïðèð³âíþºòüñÿ äî 
íàéá³ëüø ö³ííîãî — ñîºâîãî. Äî ñêëàäó ëþïèíîâîãî á³ëêà âõîäÿòü óñ³ 10 
íåçàì³ííèõ àì³íîêèñëîò, ó òîìó ÷èñë³ àðã³í³í (3,6), âàë³í (4,3), ã³ñòèäèí 
(2,9), ë³çèí (4,3), ëåéöèí (9,8). 

Âèñîêèé âì³ñò ó íàñ³íí³ ïåðåòðàâíîãî ïðîòå¿íó, ÿêèé, çàëåæíî â³ä 
âèäó ëþïèíó, ñòàíîâèòü ó ñåðåäíüîìó 290–367 ã íà 1 êã, ùî â 3,5–4,5 ðàçà 
á³ëüøå, í³æ â 1 êã çåðíà ÿ÷ìåíþ, êóêóðóäçè, ñâ³ä÷èòü ïðî éîãî âèñîêó ö³í-
í³ñòü ÿê êîìïîíåíòà ïðè âèðîáíèöòâ³ çáàëàíñîâàíèõ çà ïðîòå¿íîì êîí-
öåíòðîâàíèõ êîðì³â. 

Êð³ì á³ëêà, 25–40 % íàñ³ííÿ ëþïèíó çàéìàþòü áåçàçîòèñò³ åêñòðà-
êòèâí³ ðå÷îâèíè, 4,4–9,4 % ³ á³ëüøå æèðó, 3,5–4,2 % çîëè, ùî ï³äâèùóº 
éîãî êîðìîâ³ äîñòî¿íñòâà. À 100 êã íàñ³ííÿ ëþïèíó â ñåðåäíüîìó äîð³â-
íþþòü 100 êã êîðìîâèõ îäèíèöü. 

ßê âèäíî ç äàíèõ òàáëèö³ 2, ó íàñ³íí³ ëþïèíó âì³ñò ïðîòå¿íó, æèðó, 
êë³òêîâèíè, çîëè, ã³ãðîñêîï³÷íî¿ âîëîãè ïðàêòè÷íî â óñ³õ òðüîõ ãðóïàõ 
ïðèáëèçíî îäíàêîâèé, àëå çà ê³ëüê³ñòþ æèðó (9,2 %) ãðóïà ñåðåäíüîðîñ-
ëèõ ðîñëèí ïåðåâèùóâàëà íèçüêîðîñëó ³ âèñîêîðîñëó. 

Âèñíîâêè. Âèâ÷åííÿ êîëåêö³éíèõ ñîðòîçðàçê³â ïîêàçàëî, ùî íàé-
á³ëüø âèñîêîÿê³ñí³ ³ ïåðñïåêòèâí³ çà íàñ³ííºâîþ ïðîäóêòèâí³ñòþ ³ ïîæèâ-
íèìè ðå÷îâèíàìè â íàøèõ óìîâàõ º äåòåðì³íàíòí³ ñåðåäíüîðîñë³ ôîðìè 
ðîñëèí ç ã³ëêóâàííÿì äðóãîãî ïîðÿäêó, ÿê³ ìàþòü âåãåòàö³éíèé ïåð³îä 
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105–110 äí³â. Ãðóïà ñåðåäíüîðîñëèõ ðîñëèí ïîêàçàëà õîðîøó ïðîäóê-
òèâí³ñòü ç äîáðå çáàëàíñîâàíèì á³îõ³ì³÷íèì ñêëàäîì íàñ³ííÿ, íàëåæíîþ 
ñêîðîñòèãë³ñòþ, âèñîêîþ ïðîäóêòèâí³ñòþ íàñ³ííÿ â ðîçðàõóíêó íà ðîñ-
ëèíó, êîðîòêèì âåãåòàö³éíèì ïåð³îäîì. 

Òàáëèöÿ 2 

Á³îõ³ì³÷íèé ñêëàä íàñ³ííÿ êîëåêö³éíèõ çðàçê³â ëþïèíó á³ëîãî (Lupinus albus L.)

¹ çà êàòàëîãîì
Ïðîòå-

¿í, %
Æèð, %

Êë³òêîâè-
íà, %

Çîëà, %

Ã³ãðî-
ñêîï³÷íà 

âîëî-
ãà, %

Ð
2
Î

5
, % Ê

2
Î, %

Íèçüêîðîñë³ ðîñëèíè — 60–80 ñì
Ñòàíäàðò «Ïè-

ùåâîé»
39,10 8,60 3,17 11,79 9,08 1,06 1,60

Êîëåêö³éí³ 
ñîðòîçðàç-

êè

Õ 38,274 8,604 4,086 12,658 10,013 1,004 1,543
S

x 0,255 0,362 0,176 0,313 0,336 0,019 0,044
V 2,055 13,288 13,594 7,327 10,606 6,029 9,046

Ñåðåäíüîðîñë³ ðîñëèíè — 80–100 ñì
Ñòàíäàðò Îëåæ-

êà
39,82 10,05 4,32 12,84 10,34 1,06 1,84

Êîëåêö³éí³ 
ñîðòîçðàç-

êè

Õ 38,668 9,178 4,409 13,488 9,884 0,943 1,667
S

x 0,362 0,337 0,118 0,199 0,145 0,040 0,035
V 2,990 11,623 8,488 4,964 4,636 13,245 6,501

Âèñîêîðîñë³ ðîñëèíè — 100–120 ñì
Ñòàíäàðò 

ê-2298
39.65 9.73 5.01 12.05 10.03 1.03 1.57

Êîëåêö³éí³ 
ñîðòî-
çðàçêè

Õ 38.625 8.430 4.493 11.838 10.114 1.052 1.676
S

x 0.327 0.286 0.099 0.154 0.112 0.012 0.028
V 2.676 10.731 6.938 4.108 3.516 3.552 5.291
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UDC 633.367.3:631.52 

Brodezka K. P. Collected scientific articles of PBGI-NCSCI (in Ukraini-
an). 2013. Issue 22 (62). 

THE PRODUCTIVITY AND SEED QUALITY ANALYSIS 
OF THE COLLECTION OF WHITE LUPINE ACCESSIONS 

(Lupinus albus L.) 

In collection of lupin white (Lupinus albus L.) studied the features of form-
ing of the seminal productivity and biochemical composition of seed, different 
morfotipiv branch out, and selected the best after these signs forms (sorto-
zrazki). Morfotip of seredneroslikh plants is more perspective after a complex 
economic-valuable signs, and has a value as feedstock in the selection of 
rannestiglikh sorts of white lupin. 

Tables — 2. Bibliography — 6. 

ÓÄÊ 633.367.3:631.52 

Áðîäåöêàÿ Å. Ï. Ñáîðíèê íàó÷íûõ òðóäîâ ÑÃ²–ÍÖÍÑ. 2013. Âûï. 22 
(62). 

ÏÐÎÄÓÊÒÈÂÍÎÑÒÜ È ÊÀ×ÅÑÒÂÅÍÍÛÉ ÑÎÑÒÀÂ ÑÅÌßÍ 
Ó ÊÎËËÅÊÖÈÎÍÍÛÕ ÑÎÐÒÎÎÁÐÀÇÖÎÂ ËÞÏÈÍÀ ÁÅËÎÃÎ 

(Lupinus albus L.) 

Â êîëëåêöèè ëþïèíà áåëîãî (Lupinus albus L.) èçó÷àëè îñîáåííîñòè 
ôîðìèðîâàíèÿ ñåìåííîé ïðîäóêòèâíîñòè áèîõèìè÷åñêîãî ñîñòàâà ñå-
ìÿí ðàçíûõ ìîðôîòèïîâ âåòâëåíèÿ è âûäåëåíû ëó÷øèå ïî ýòèì ïðèçíà-
êàì ôîðìû (ñîðòîîáðàçöû). Ìîðôîòèï ñðåäíåðîñëûõ ðàñòåíèé ÿâëÿåò-
ñÿ áîëåå ïåðñïåêòèâíûì ïî êîìïëåêñó õîçÿéñòâåííî öåííûõ ïðèçíàêîâ 
è ÿâëÿåòñÿ öåííûì èñõîäíûì ìàòåðèàëîì äëÿ ñåëåêöèè ðàííåñïåëûõ 
ñîðòîâ ëþïèíà áåëîãî. 

Òàáëèöû — 2. Áèáëèîãðàôèÿ — 6. 



134 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

ÓÄÊ 575.11.113:854.78 

À. ª. ÑÎËÎÄÅÍÊÎ, êàíä. á³îë. íàóê, ïðîâ. íàóê. ñï³âð., 
Á. Ô. ÂÀÐÅÍÈÊ, êàíä. ñ.-ã. íàóê, çàâ. â³ä., 
Î. ª. ÀËÅÊÑÀÍÄÐÎÂÀ, àñï³ðàíò, 
Þ. Ì. ÑÈÂÎËÀÏ, ä-ð á³îë. íàóê, àêàä. ÍÀÀÍ, çàâ. â³ää. 
ÑÃ²–ÍÖÍÑ, Îäåñà
e-mail: angelika_solo@yahoo.com 

ÐÀÑÎÂÈÉ ÑÊËÀÄ ÒÀ ÑÒ²ÉÊ²ÑÒÜ Ë²Í²É ÑÎÍßØÍÈÊÓ 
ÄÎ ÍÅÑÏÐÀÂÆÍÜÎ¯ ÁÎÐÎØÍÈÑÒÎ¯ ÐÎÑÈ 

Çàñòîñóâàííÿì íàáîðó ë³í³é-äèôåðåíö³àòîð³â âèçíà÷åíî ðàñî-
âèé ñêëàä ïîïóëÿö³¿ íåñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè, ïîøèðåíî¿ 
íà ï³âäí³ Óêðà¿íè. Âèÿâëåí³ 330, 710 òà 730 ïàòîòèïè Plasmopara 
helianthi Novot. Íàéá³ëüø ñò³éê³ äî íèõ ñàìîçàïèëåí³ ë³í³¿ Îä 202 Â 
òà ÎÑ 1029 Â. Îáãîâîðþºòüñÿ ìîæëèâ³ñòü âèÿâëåííÿ ïàòîãåíà ÄÍÊ-
ìàðêåðàìè. 

Êëþ÷îâ³ ñëîâà: íåñïðàâæíÿ áîðîøíèñòà ðîñà, Plasmopara helianthi, 
ðàñè, ñîíÿøíèê, ñò³éê³ñòü, ÄÍÊ-ìàðêåð. 

Âñòóï. Ñîíÿøíèê — îäíà ç íàéá³ëüø ðåíòàáåëüíèõ êóëüòóð â Óêðà¿í³. 
Àëå âèñîêà åêîíîì³÷íà åôåêòèâí³ñòü êóëüòóðè ïðèçâåëà äî ïåðåíàñè÷åííÿ 
íåþ ñ³âîçì³í ³, ÿê íàñë³äîê, äî ôîðìóâàííÿ íîâèõ â³ðóëåíòíèõ ðàñ áàãà-
òüîõ çáóäíèê³â ³íôåêö³éíèõ õâîðîá. Ç-ïîì³æ òàêèõ ïàòîãåí³â âèä³ëÿºòüñÿ 
îáë³ãàòíèé ãðèá îîì³öåò Plasmopara helianthi Novot. — çáóäíèê îäíîãî ç 
íàéá³ëüø øêîäî÷èííèõ çàõâîðþâàíü ñîíÿøíèêó — íåñïðàâæíüî¿ áîðîø-
íèñòî¿ ðîñè (ÍÁÐ), ÿêà ìîæå ñïðè÷èíþâàòè çíà÷íå çíèæåííÿ âðîæàéíîñò³. 

Åêîëîã³÷íî áåçïå÷íèé òà åêîíîì³÷íî âèã³äíèé øëÿõ ï³äâèùåííÿ âðî-
æàþ — öå âïðîâàäæåííÿ ó âèðîáíèöòâî ñò³éêèõ äî õâîðîáè ã³áðèä³â, 
ÿê³ º íîñ³ÿìè äîì³íàíòíèõ ãåí³â ñò³éêîñò³ äî ïàðàçèòà — Pl. Ó ïîïóëÿö³¿ 
Plasmopara helianthi â³äáóâàþòüñÿ ïîñò³éí³ çì³íè â³ðóëåíòíîñò³ çáóäíè-
êà õâîðîáè, çàâäÿêè ÷îìó â³í äîëàº ñò³éê³ñòü ðîñëèíè-õàçÿ¿íà. Ïðîòÿãîì 
çíà÷íîãî ïåð³îäó ³ñíóâàëè äâ³ ô³ç³îëîã³÷í³ ðàñè (ïàòîòèïè) íåñïðàâæíüî¿ 
áîðîøíèñòî¿ ðîñè: ðàñà 100 — âèêëþ÷íî â ªâðîï³, ðàñà 300 — ó Ï³âí³÷í³é 
Àìåðèö³. Ãåí Pl1 êîíòðîëþâàâ ñò³éê³ñòü ïðîòè 100-¿ ðàñè, ãåí Pl2 — ïðîòè 
100-¿ òà 300-¿ ðàñ ïàòîãåíà. Ó1998 ð. äî Ôðàíö³¿ ç ³íô³êîâàíèì íàñ³ííÿì ç 
Àìåðèêè ïîòðàïèëè 710-òà òà 703-òÿ ðàñè. Óïðîäîâæ íàñòóïíîãî äåñÿòè-
ð³÷÷ÿ ê³ëüê³ñòü àãðåñèâíèõ ïàòîòèï³â ó ªâðîï³ çá³ëüøèëàñü äî 17, à âçàãàë³ 
ó ñâ³ò³ ³äåíòèô³êîâàíî 35 ðàñ Plasmopara helianthi, ñåðåä ÿêèõ ïåðåâàæ-
íèìè çà ïðèñóòí³ñòþ â ïîïóëÿö³¿ òà àãðåñèâí³ñòþ º ðàñè 300, 330, 710, 
730 òà 770 [1, 2]. Ïîÿâà íîâèõ ïàòîòèï³â º ðåçóëüòàòîì åâîëþö³¿ ïàòîãå-
íà òà ì³æðàñîâî¿ ã³áðèäèçàö³¿. Ïîä³ë íà ðàñè çóìîâëåíèé ïðîÿâîì ñò³é-

© Ñîëîäåíêî À. ª., Âàðåíèê Á. Ô., Àëåêñàíäðîâà Î. ª., Ñèâîëàï Þ. Ì., 2013
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êîñò³ ïåâíèõ ë³í³é-äèôåðåíö³àòîð³â [3]. Äîñë³äæåííÿ ç ¿õíüî¿ ãåíåòèêè 
äîçâîëèëè âèÿâèòè ðàñîñïåöèô³÷í³ñòü ä³¿ ãåí³â Pl, ¿õíþ êëàñòåðíó îðãà-
í³çàö³þ â ìåæàõ òðüîõ ãðóï ç÷åïëåííÿ ãåíåòè÷íî¿ êàðòè ãåíîìà ñîíÿøíè-
êó. Íàéåôåêòèâí³ø³ ãåíè Pl ³äåíòèô³êîâàí³ òà ³íòðîäóêîâàí³ â êóëüòóðíèé 
ñîíÿøíèê ç äèêîðîñëèõ âèä³â Helianthus: ãåí Pl6 — ç Helianthus annuus, 
ãåí Pl5 — ç H. tuberosus, ãåí Pl7 — ç H. praecox, ãåíè Pl8 òà Pl

Arg
 — ç H. 

argophyllus [1]. Çàëåæíî â³ä êîìá³íàö³¿ ãåíà ñò³éêîñò³ ðîñëèíè-õàçÿ¿íà òà 
ïàòîòèïó Plasmopara âèÿâëÿþòüñÿ äâà òèïè ñò³éêîñò³: ðîçâèòîê ïàòîãåíà 
îáìå æóºòüñÿ áàçàëüíîþ ÷àñòèíîþ ã³ïîêîòèëå (I òèï); á³ëüø ìàñøòàáíà 
³íâàç³ÿ ïàòîãåíà, ÿêèé ìàéæå ïîâí³ñòþ îñÿãàº ã³ïîêîòèëå òà ñ³ì’ÿäîëüí³ 
ëèñòêè (²² òèï). Çà îáîõ òèï³â ñò³éêîñò³ ñïîñòåð³ãàºòüñÿ ðåàêö³ÿ íàä÷óòëè-
âîñò³ (hypersensitivereaction) òà ïðèïèíåííÿ ðîçâèòêó ³íôåêö³¿ [4]. 

Îñòàíí³ìè ðîêàìè, êîëè â Óêðà¿íó ïîòðàïëÿº âåëèêà ê³ëüê³ñòü íàñ³ííº-
âî¿ ïðîäóêö³¿ ñîíÿøíèêó ³íîçåìíèõ ô³ðì-âèðîáíèê³â, çðîñëà çàãðîçà ïî-
ÿâè íîâèõ ðàñ ïàòîãåíà. Îòæå, ïîñòàº ïðîáëåìà ïîñò³éíîãî êîíòðîëþ â³-
ðóëåíòíîñò³ çáóäíèêà íåñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè ó çîíàõ àêòèâíîãî 
âèðîùóâàííÿ ñîíÿøíèêó. Ìîí³òîðèíã ñòàíó ïîïóëÿö³¿ Plasmopara helianthi 
äîçâîëÿº êîíñòàòóâàòè íàÿâí³ñòü ïåâíèõ ðàñ, âèÿâëÿòè íîâ³ ïàòîòèïè, ïðî-
ãíîçóâàòè åôåêòèâí³ñòü ãåí³â Pl, ÿê³ ïðèñóòí³ â ñåëåêö³éíîìó ãåíîôîíä³, 
ïëàíóâàòè ñåëåêö³éí³ ïðîãðàìè ç ï³äâèùåííÿ ñò³éêîñò³ ñîíÿøíèêó äî ÍÁÐ. 

Ìåòîþ íàøî¿ ðîáîòè áóëà îö³íêà ñò³éêîñò³ ðîñëèí òà ðàñîâîãî ñêëà-
äó ïîïóëÿö³¿ çáóäíèêà íåñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè ñîíÿøíèêó, ïî-
øèðåíî¿ íà ï³âäí³ Óêðà¿íè. 

Ìàòåð³àëè òà ìåòîäè. Ìàòåð³àëîì äîñë³äæåííÿ ñëóãóâàëè ñàìîçà-
ïèëåí³ ë³í³¿ ñåëåêö³¿ ÑÃ²–ÍÖÍÑ òà êîëåêö³¿ çðàçê³â, ³çîëÿòè çáóäíèêà íå-
ñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè, ç³áðàí³ íà ïîëÿõ Åêñïåðèìåíòàëüíî¿ áàçè 
«Äà÷íà» (Îäåñüêà îáëàñòü) òà â ²íñòèòóò³ îë³éíèõ êóëüòóð ÍÀÀÍÓ (²ÎÊ, 
ì. Çàïîð³ææÿ). Ðàñîâèé ñêëàä ïîïóëÿö³¿ Plasmopara helianthi âèçíà÷àëè 
çà ðåàêö³ºþ ñò³éêîñò³ çàãàëüíîâ³äîìèõ ë³í³é-äèôåðåíö³àòîð³â: HA-288, 
RHA-265, RHA-274, DM-2, PM-13, PM-17, 803-I, QHP-I, HA-4, HA-R5, HA-
335, RHA-419, ùî º ì³æíàðîäíèì ñòàíäàðòîì äëÿ ³äåíòèô³êàö³¿ ïàòîòèï³â 
çáóäíèêà ÍÁÐ [5]. Äîñë³äæåííÿ ïðîâîäèëè çà åêñïðåñ-ìåòîäîì ëàáîðà-
òîðíî¿ îö³íêè ñîíÿøíèêó íà ñò³éê³ñòü äî ÍÁÐ [6]. Íàñ³ííÿ ïðîðîùóâàëè 
â òåðìîñòàò³ ïðè 25°Ñ ïðîòÿãîì 2–3 ä³á, ï³ñëÿ ÷îãî çí³ìàëè ëóøïèííÿ òà 
âèòðèìóâàëè ïðîðîñòêè â ñóñïåíç³¿ çîîñïîð íåñïðàâæíüî¿ áîðîøíèñòî¿ 
ðîñè â òåðìîñòàò³ ïðè 13–15° ïðîòÿãîì 20–24 ãîä. Ï³ñëÿ ³íîêóëÿö³¿ ïðî-
ðîñòêè ðîçì³ùóâàëè íà ñìóæêàõ ô³ëüòðóâàëüíîãî ïàïåðó, ÿê³ çàêðó÷óâà-
ëè â ðóëîíè. Ïîäàëüøèé ðîçâèòîê ³íîêóëüîâàíèõ ïðîðîñòê³â â³äáóâàâñÿ â 
êë³ìàòè÷íèõ êàìåðàõ ïðè 25°. ×åðåç 7 ä³á ñòâîðþâàëè óìîâè âîëîãî¿ êà-
ìåðè ïðè 13–15° íà 12–15 ãîä, ï³ñëÿ ÷îãî ç ïîÿâîþ ñïîðîíîøåííÿ ãðèáà 
íà ïðîðîñòêàõ ³äåíòèô³êóâàëè ñò³éê³ òà óðàæåí³ çðàçêè. 

Äëÿ âèÿâëåííÿ ïàòîãåíà â òêàíèíàõ ïðîðîñòê³â ë³í³é-äèôåðåíö³àòîð³â 
ïðîâîäèëè ïîë³ìåðàçíó ëàíöþãîâó ðåàêö³þ ç ïàðîþ ïðàéìåð³â, ÿê³ äî-
çâîëÿþòü àìïë³ô³êóâàòè ñïåöèô³÷íó äëÿ Plasmopara helianthi ïîñë³äîâ-
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í³ñòü ä³ëÿíêè ãåíà 28 S-ÐÍÊ [7]. ÄÍÊ âèä³ëÿëè öåòàâëîíîâèì ìåòîäîì. 
Àìïë³ô³êàö³þ çä³éñíþâàëè íà ïðèëàä³ «Òåðöèê» (ÄÍÊ–òåõíîëîã³ÿ, Ðîñ³ÿ). 
Åëåêòðîôîðåç ïðîäóêò³â àìïë³ô³êàö³¿ ïðîâîäèëè â 8 % íåäåíàòóðóþ÷èõ 
ïîë³àêðèëàì³äíèõ ãåëÿõ ç íàñòóïíîþ â³çóàë³çàö³ºþ çàñòîñóâàííÿì àçîò-
íîêèñëîãî ñð³áëà. Äîêóìåíòóâàëè îòðèìàí³ åëåêòðîôîðåãðàìè öèôðî-
âîþ â³äåîêàìåðîþ. 

Ðåçóëüòàòè äîñë³äæåííÿ òà îáãîâîðåííÿ. Ñàìîçàïèëåí³ ë³í³¿ ñå-
ëåêö³¿ ÑÃ² òà ë³í³¿-äèôåðåíö³àòîðè ç ì³æíàðîäíîãî ñòàíäàðòèçîâàíîãî 
íàáîðó, ÿê³ ð³çíÿòüñÿ ñâîºþ ñò³éê³ñòþ äî ïåâíèõ ðàñ Plasmopara helianthi 
(òàáë. 1), ó ëàáîðàòîðíèõ óìîâàõ áóëè ³íô³êîâàí³ ñïîðàìè çáóäíèêà íå-
ñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè ñîíÿøíèêó. Ïîïóëÿö³þ (ñïîðè) ïàòîãåíà 
áðàëè ç óðàæåíèõ ðîñëèí, ç³áðàíèõ íà åêñïåðèìåíòàëüíèõ ïîëÿõ ²ÎÊ 
òà ÑÃ². 

Òàáëèöÿ 1 

Ðåàêö³ÿ ë³í³é-äèôåðåíö³àòîð³â íà ðàñè çáóäíèêà íåñïðàâæíüî¿ áîðîøíèñòî¿ 
ðîñè ñîíÿøíèêó 

Ë
³í

³ÿ Ðàñè Plasmopara helianthi
100 300 304 310 314 330 334 700 703 704 710 714 717 730 733 734 770

HA-288 S S S S S S S S S S S S S S S S S

RHA-265 R S S S S S S S S S S S S S S S S
RHA-274 R R R – R R R S S S S S S S S S S
DM-2 R R R – – S S R R – S S – S S S S
PM-13 R R R – S S S R R R S S S S – – –
PM-17 R R R – R S S R R R R R R S S S S
803-I R R R R R R R R R R R R R R R R S
HA-R4 R R R R R R R R S R R R S R S R R
HA-R5 R R R R R R R R S R R R R R R R S*/R**
QHP-I R R R – R R – R S R R R R R R – –
HA-335 R R S – S R S R R S R S S R R S R
RHA-419 R R R R R R R R R R R R R R R R R

Ïðèì³òêè: S — ñïðèéíÿòëèâ³ñòü, R — ñò³éê³ñòü, — — íå âèçíà÷åíî, * — çà äàíèìè [1], 
** — çà äàíèìè [8]. 

Äîñë³äæóâàëè ïî 20–25 ðîñëèí êîæíî¿ ë³í³¿. Çà â³çóàëüíîþ îö³íêîþ 
ðîñëèíè ðîçïîä³ëÿëè íà ñò³éê³ òà ñïðèéíÿòëèâ³, ó îñòàíí³õ íà ñ³ì’ÿäîëüíèõ 
ëèñòêàõ ñïîñòåð³ãàâñÿ á³ëèé íàë³ò — ñïîðîíîøåííÿ ãðèáà. 

Ëàáîðàòîðíèì ìåòîäîì îö³íèëè ñò³éê³ñòü ïîíàä 2000 çðàçê³â ñàìî-
çàïèëåíèõ ë³í³é. Ðåçóëüòàòè ç íàéá³ëüø âèêîðèñòîâóâàíèõ çðàçê³â ïîäà-
þòüñÿ ó òàáëèö³ 2. 

Ó ðîñëèí ë³í³é-äèôåðåíö³àòîð³â HA-288, RHA-265, RHA-274 ñïî-
ñòåð³ãàëè â³äñòàâàííÿ ó ðîçâèòêó, ïðîöåñè çàãíèâàííÿ, ðÿñíå ñïîðîíî-
øåííÿ íà êîð³íöÿõ òà ñ³ì’ÿäîëüíèõ ëèñòêàõ; ÷àñòèíà ïðîðîñòê³â çàãè-
íóëà ùå äî îö³íþâàííÿ ñò³éêîñò³. Çðàçêè ë³í³é-äèôåðåíö³àòîð³â DM-2, 
PM-13 òà PM-17 õàðàêòåðèçóâàëèñÿ ìåíø ïðèãí³÷åíèì ðîçâèòêîì, íà 
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ñ³ì’ÿäîëüíèõ ëèñòêàõ á³ëüøîñò³ ïðîðîñòê³â êîæíî¿ ë³í³¿ ç’ÿâèëîñü ïîì³ð-
íå ñïîðîíîøåííÿ. Ðîñëèíè ë³í³é-äèôåðåíö³àòîð³â 803-I, HA-R4, HA-R5, 
QHP-², RHA-419 òà HA-335 çíà÷íî â³äð³çíÿëèñÿ çà ðîçì³ðàìè òà âèãëÿäîì 
â³ä âèùåçãàäàíèõ ë³í³é: áóëè ìàéæå óäâîº á³ëüø³, ç äîáðå ðîçâèíåíîþ 
ïåðøîþ ïàðîþ ñïðàâæí³õ ëèñòê³â, áåç æîäíèõ îçíàê çàõâîðþâàííÿ. 

Òàáëèöÿ 2 

Ñò³éê³ñòü ñàìîçàïèëåíèõ ë³í³é ñîíÿøíèêó äî íåñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè 
â ëàáîðàòîðíèõ óìîâàõ 

Ë³í³ÿ
Óðàæåí³ñòü ðîñëèí, %

2010 2011 2012 2013
Îä 1036 À ñò. 55,3 60,2 51,4 70,4
Îä 1318 Â ñò. 48,5 46,3 51,2 44,8

ÎÑ 1029 Â 0,0 0,0 0,0 0,0
Îä 202 Â 0,0 0,0 0,0 0,0

Îä 1295 Â 38,9 48,6 44,5 47,4
Îä 2085 À 47,6 38,9 45,4 39,5
Îä 1008 À 39,8 42,2 41,6 44,5
Ëåìïà Â 68,7 71,2 66,4 58,7

Äëÿ îòðèìàííÿ îäíîçíà÷íîãî âèñíîâêó ïðî â³äñóòí³ñòü ñò³éêîñò³ ïðî-
ðîñòêè ë³í³é DM-2, PM-13 òà PM-17 äîðîùóâàëè äî ïîÿâè ïåðøî¿ ïàðè 
ñïðàâæí³õ ëèñòê³â ³ çíîâó ñòâîðþâàëè ¿ì óìîâè âîëîãî¿ êàìåðè. Íàñòóïíå 
îö³íþâàííÿ ïîêàçàëî, ùî âñ³ ðîñëèíè âèÿâèëèñü óðàæåíèìè, òîìó çà-
çíà÷åí³ ë³í³¿ â³äíåñåí³ äî ñïðèéíÿòëèâèõ. 

Âðàõîâóþ÷è äàí³ ùîäî â³ðóëåíòíîñò³ ïåâíèõ ðàñ Plasmopara helianthi 
ñòîñîâíî ë³í³é-äèôåðåíö³àòîð³â, âèÿâèëè ðàñîâèé ñêëàä ïîïóëÿö³¿ ïà-
òîãåíà, ïîøèðåíî¿ íà ïîëÿõ Îäåñüêî¿ òà Çàïîð³çüêî¿ îáëàñòåé. Ðåçóëü-
òàòè îö³íêè äîçâîëÿþòü ñòâåðäæóâàòè, ùî íà äàíèé ÷àñ â ïîïóëÿö³¿ 
Plasmopara helianthi â³äñóòíÿ ðàñà 770. Çà äàíèìè [8], ðàñà 770 âõîäèòü 
äî ÷èñëà íàéïîøèðåí³øèõ òà íàéàãðåñèâí³øèõ ïàòîòèï³â, òàê çâàíèõ 
«predominantraces»: 300, 700, 730 òà 770, ÿê³ âèÿâëåí³ ìàéæå ó âñ³õ êðà¿-
íàõ, äå âèðîùóþòü ñîíÿøíèê. 

Ñò³éê³ñòü äî íåñïðàâæíüî¿ áîðîøíèñòî¿ ðîñè ë³í³¿-äèôåðåíö³àòîðà 
ÍÀ-335 çóìîâëåíà ãåíîì Pl6, ä³ÿ ÿêîãî «ïîäîëàíà» ðàñàìè, íåùîäàâíî 
³äåíòèô³êîâàíèìè â ÑØÀ (714 ³ 734) òà ó Ôðàíö³¿ (304). Ðåçóëüòàòè íàøîãî 
äîñë³äæåííÿ âèêëþ÷àþòü íàÿâí³ñòü ðàñ 304, 314, 334, 704, 714, 717, 734 
ó ì³ñöåâ³é ïîïóëÿö³¿ Plasmopara helianthi. Ðåàêö³ÿ ë³í³é-äèôåðåíö³àòîð³â 
DM-2, PM-13 òà PM-17 ñâ³ä÷èòü ïðî ïîøèðåííÿ 730-¿ ðàñè òà íå âèêëþ÷àº 
ïðèñóòí³ñòü ó ïîïóëÿö³¿ ïàòîãåíà ðàñ 330, 700 òà 710. Á³ëüø ÷³òêà ³äåíòèô³-
êàö³ÿ ïîòðåáóº äîïîâíåííÿ ñòàíäàðòíîãî íàáîðó ë³í³é-äèôåðåíö³àòîð³â, 
ùî àêòèâíî îáãîâîðþºòüñÿ äîñë³äíèêàìè [9]. 

Ðàñà 730 ê³ëüêà ðîê³â òîìó ç’ÿâèëàñü ó ïîïóëÿö³¿ íåñïðàâæíüî¿ áî-
ðîøíèñòî¿ ðîñè â Óêðà¿í³ [10], ó ðåã³îí³ Ï³âí³÷íîãî Êàâêàçó [11], ó êðà¿íàõ 
Ñõ³äíî¿ ªâðîïè [1]. Ãåíè, ùî íàäàþòü ñò³éêîñò³ äî ö³º¿ ðàñè, Pl5, Pl6, Pl8 
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âæå ³íòðîäóêîâàí³ òà âèâ÷åí³ ùîäî ¿õíüîãî âïëèâó íà îñíîâí³ ãîñïîäàðñüê³ 
îçíàêè [10]. Ç âðàõîâóâàííÿì ïîøèðåííÿ â ³íøèõ êðà¿íàõ ïàòîòèï³â «õõ4» 
òà «õõ7», à òàêîæ «predominant-íîñò³» ðàñè 770, íàéá³ëüøî¿ óâàãè ó ïî-
äàëüø³é ñåëåêö³¿ ñîíÿøíèêó íà ñò³éê³ñòü äî ÍÁÐ ïîòðåáóþòü äæåðåëà ãå-
í³â Pl13 òà Pl

Arg
, ÿê³ íà òåïåð³øí³é ÷àñ çóìîâëþþòü óí³âåðñàëüíó ñò³éê³ñòü. 

Ëàáîðàòîðíà îö³íêà ñò³éêîñò³ âåëèêî¿ ê³ëüêîñò³ ñåëåêö³éíèõ çðàçê³â 
çä³éñíþºòüñÿ åêñïðåñ-ìåòîäîì ùîð³÷íî ó çèìîâèé ïåð³îä. Äëÿ îäåð-
æàííÿ íàëåæíèõ ðåçóëüòàò³â ùîäî ñò³éêîñò³ íåîáõ³äíî äîòðèìóâàòèñü 
ïåâíèõ óìîâ ïðîâåäåííÿ äîñë³äæåííÿ: âèçíà÷åíèé ðîçì³ð ïðîðîñòê³â 
òà ñôîðìîâàí³ñòü ñ³ì’ÿäîëüíèõ ëèñòê³â íà åòàï³ øòó÷íîãî çàðàæåííÿ, 
îïòèìàëüíå ³íôåêö³éíå íàâàíòàæåííÿ, òîáòî êîíöåíòðàö³ÿ çîîñïîðàí-
ã³¿â ãðèáà â ³íîêóëþì³, òðèâàë³ñòü ïåð³îäó ³íîêóëÿö³¿ òà òåìïåðàòóðíèé 
ðåæèì. Ó ìàñîâèõ îö³íêàõ ìîæëèâå ïåâíå íåäîòðèìàííÿ ìåòîäèêè ç 
îá’ºêòèâíèõ ïðè÷èí. Òàê, ó íàñ ðîñëèíè ð³çíèëèñÿ çà òåìïîì ðîçâèòêó, 
òîìó íåìîæëèâî áóëî âèçíà÷èòè ñò³éê³ñòü óñ³õ çðàçê³â îäíî÷àñíî. Êð³ì 
òîãî, ïîÿâà ñïîðîíîøåííÿ ãðèáà íà ñ³ì’ÿäîëüíèõ ëèñòêàõ ìîæå ñâ³ä÷èòè 
ïðî ðîçâèòîê ðåàêö³¿ ñò³éêîñò³ çà ²² òèïîì, òîìó äî ôîðìóâàííÿ â ³íô³-
êîâàíèõ ïðîðîñòê³â ñïðàâæí³õ ëèñòê³â ðîáèòè âèñíîâîê ïðî «ñïðèéíÿò-
ëèâ³ñòü» çàðàíî. Äëÿ óíåìîæëèâëåííÿ õèáíèõ âèñíîâê³â â îêðåìèõ âè-
ïàäêàõ íà çàâåðøàëüíèõ åòàïàõ ëàáîðàòîðíî¿ îö³íêè ñò³éêîñò³ ìàº ñåíñ 
âèêîðèñòàííÿ ÄÍÊ-ìàðêåðà ãåíîìà Plasmopara helianthi, ÿêèé º ñïåöè-
ô³÷íèé äëÿ öüîãî âèäó îîì³öåò³â. Ó íàøîìó äîñë³äæåíí³ äëÿ ÄÍÊ-àíàë³çó 
áðàëè ðîñëèíè ë³í³é-äèôåðåíö³àòîð³â ï³ñëÿ ëàáîðàòîðíîãî òåñòóâàííÿ 
ñò³éêîñò³. Ìàòåð³àëîì äëÿ âèä³ëåííÿ ÄÍÊ ñëóãóâàëè ôðàãìåíòè êîð³íö³â, 
ñ³ì’ÿäîëüíèõ òà ñïðàâæí³õ ëèñòê³â ïðîðîñòê³â, à òàêîæ ñïîðàíã³¿ ãðèáà, 
çíÿò³ ç óðàæåíèõ çðàçê³â. Ìàðêåðíèé ôðàãìåíò ÄÍÊ ðîçì³ðîì 310 ïàð íó-
êëåîòèä³â, õàðàêòåðíèé äëÿ ä³ëÿíêè ãåíà 28 S-ÐÍÊ Plasmopara helianthi, 
âèÿâëåíî â ñïåêòðàõ àìïë³ô³êàö³¿, îòðèìàíèõ äëÿ âñ³õ ðîñëèí ñïðèéíÿò-
ëèâèõ ë³í³é-äèôåðåíö³àòîð³â HA-288, RHA-265, RHA-274, DM-2, PM-13 òà 
PM-17 (ðèñ.). ÄÍÊ-ìàðêåð ñâ³ä÷èâ ïðî íàÿâí³ñòü ïàòîãåíà â òêàíèíàõ òèõ 
ïðîðîñòê³â ë³í³é DM-2, PM-13 òà PM-17, íà ñ³ì’ÿäîëüíèõ ëèñòêàõ ÿêèõ íå 
ç’ÿâèëîñü ñïîðîíîøåííÿ ãðèáà (äîð³æêè 9, 16, 18 íà åëåêòðîôîðåãðàì³). 

Ó ðîñëèíàõ ë³í³é-äèôåðåíö³àòîð³â 803-I, HA-R4, HA-R5, QHP-1, RHA-
419 òà HA-335, ÿê³ çà ðåçóëüòàòàìè ëàáîðàòîðíîãî òåñòóâàííÿ âèçíà÷åí³ 
ñò³éêèìè äî ÍÁÐ, ÄÍÊ ïàòîãåííîãî ãðèáà Plasmopara helianthi íå âèÿâëåíà. 

Ìîí³òîðèíã ðàñîâîãî ñêëàäó ïîïóëÿö³¿ çáóäíèêà ÍÁÐ, çàñòîñóâàííÿ 
ÄÍÊ-ìàðêåð³â äëÿ ä³àãíîñòèêè ïàòîãåíà, à òàêîæ óäîñêîíàëåííÿ ìåòîä³â 
òåñòóâàííÿ ñò³éêîñò³ ìàþòü ñïðèÿòè ³íòåãðàö³¿ íàøèõ äîñë³äæåíü â ì³æ-
íàðîäíó ñèñòåìó êîíòðîëþ íàä ïàòîãåíîì. 

Âèñíîâêè. Ó ðåçóëüòàò³ ïðîâåäåíî¿ ëàáîðàòîðíî¿ îö³íêè âèçíà÷å-
í³ íàéá³ëüø ñò³éê³ ñàìîçàïèëåí³ ë³í³¿ Îä 202 Â òà ÎÑ 1029 Â. Ó ïîïóëÿö³¿ 
Plasmopara helianthi, ùî ïîøèðåíà íà ï³âäí³ Óêðà¿íè, âèÿâëåíà 730-òà 
ðàñà òà íå âèêëþ÷àºòüñÿ ïðèñóòí³ñòü ðàñ 330, 700 ³ 710. Äëÿ îòðèìàí-
íÿ îá’ºêòèâíîãî âèñíîâêó ïðè ïðîâåäåíí³ ëàáîðàòîðíî¿ åêñïðåñ-îö³íêè 
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ñò³éê³ñòü ñåëåêö³éíèõ ôîðì íåîáõ³äíî îö³íþâàòè ó ïðîðîñòê³â ñîíÿøíèêó 
íà ñòàä³¿ ñôîðìîâàíèõ ñïðàâæí³õ ëèñòê³â. Äëÿ ä³àãíîñòèêè íàÿâíîñò³ ïà-
òîãåíà äîö³ëüíî âèêîðèñòîâóâàòè ÄÍÊ-àíàë³ç. 

 

1   2   3      4   5   6   7    8   9   10  11  12  13  14 15  16  17 18 

Ðèñ. Åëåêòðîôîðåãðàìà ñïåêòð³â àìïë³ô³êàö³¿ ÄÍÊ, âèä³ëåíî¿ ç ñïîðàíã³¿â 
Plasmopara helianthi (1, 14); ç ïðîðîñòê³â ë³í³é HA-R4 (2), HA-R5 (3), HA-288 (4), 
RHA-265 (5), RHA-274 (6), DM-2 (7–9), 803-I (10), QHP-1 (11), RHA-419 (12), HA-
335 (13), PM-13 (15–16), PM-17 (17–18). Ì — ìàðêåð ìîëåêóëÿðíî¿ ìàñè (ÄÍÊ 

pUC 19/Msp ²) 
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ÂÈÄÎÂÈÉ ÑÊËÀÄ ÒÀ ÇÀÕÎÄÈ ÊÎÍÒÐÎËÞ ÏÅÐÅÍÎÑÍÈÊ²Â ÂÆÊß 
Ó Ï²ÂÄÅÍÍÎÌÓ ÑÒÅÏÓ ÓÊÐÀ¯ÍÈ 

Âèçíà÷åí³ îñíîâí³ âèäè ïîïåëèöü — ïåðåíîñíèê³â ÂÆÊß íà îçèì³é 
ïøåíèö³ ó ï³âäåííîìó Ñòåïó Óêðà¿íè. Äîñë³äæåíî åôåêòèâí³ñòü ìî-
äèô³êîâàíèõ âèñîêîåôåêòèâíèõ ïàñòîê ç æîâòîþ êëåéêîþ ïë³âêîþ 
äëÿ â³äëîâó ïîïåëèöü. Âèÿâëåíèé øòàì çáóäíèêà æîâòî¿ êàðëèêî-
âîñò³ ïøåíèö³, âèçíà÷åíèé âèñîêîåôåêòèâíèé ïðîòðóéíèê Þíòà 
Êâàäðî (1,7 ë/ò) ïðîòè ïîïåëèöü — ïåðåíîñíèê³â ÂÆÊß. 

Êëþ÷îâ³ ñëîâà: ïîïåëèö³, â³ðóñ æîâòî¿ êàðëèêîâîñò³ ÿ÷ìåíþ, îçèìà 
ïøåíèöÿ. 

Âñòóï. Ïîïåëèö³ ä³þòü íà ðîñëèíè ïðÿìèì àáî îïîñåðåäêîâàíèì 
ñïîñîáîì. Ïðÿìèé âïëèâ ïîâ’ÿçàíèé ç ìåõàí³÷íèìè ïîðóøåííÿìè ï³ä 
÷àñ ïðîíèêíåííÿ ñòèëåò³â ó ðîñëèíó ³ ç óæèâàííÿì êë³òèííîãî ñîêó òêà-
íèí. Ðîñëèíà çàçíàº øêîäè â³ä â³äñìîêòóâàííÿ êë³òèííîãî ñîêó, ç ÿêèì 
âèíîñÿòüñÿ ç³ ñòåáëà âóãëåâîäè, àì³íî- òà íóêëå¿íîâ³ êèñëîòè, ì³íåðàëüí³ 
é ðîñòîâ³ ðå÷îâèíè. Îäíà îñîáèíà âåëèêî¿ çëàêîâî¿ ïîïåëèö³, õàð÷óþ-
÷èñü íà îäíîìó êîëîñ³, çíèæóº óðîæàé çåðíà ïðèáëèçíî íà 5 ìã çà ìàñè 
äîðîñëî¿ îñîáèíè 1,2–1,3 ìã. Òîáòî ìàñà âðîæàþ, ùî âòðà÷àºòüñÿ, ìàé-
æå ó÷åòâåðî âèùà â³ä á³îìàñè ïîïåëèöü [1]. Îïîñåðåäêîâàíèé âïëèâ 
ïîïåëèöü ïîâ’ÿçàíèé ç ãëèáîêèì, íåð³äêî ïðèõîâàíèì çì³ùåííÿì ìåòà-
áîë³çìó â ïîøêîäæåíèõ îðãàíàõ ï³ä ä³ºþ â³ðóñ³â [1, 2]. Â³ðóñ æîâòî¿ êàð-
ëèêîâîñò³ ÿ÷ìåíþ ïåðåäàºòüñÿ ïîïåëèöÿìè ïåðñèñòåíòíî, öèðêóëþº, 
àëå íå ðîçìíîæóºòüñÿ â îðãàí³çì³ êîìàõè. Ó ðîñëèí³ â³ðóñ ëîêàë³çóºòüñÿ 
ó ôëîåì³. Ó êîìàõó â³í ïîòðàïëÿº ç ñîêîì ³ç êë³òèí ôëîåìè. Ï³ñëÿ ïðî-
õîäæåííÿ çàäíüîãî â³ää³ëó êèøå÷íèêà êîìàõè â³ðóñ ïîòðàïëÿº â ãåìî-
ö³ëü, à ï³ñëÿ öèðêóëÿö³¿ â ãåìîë³ìô³ êîíöåíòðóºòüñÿ â ñëèííèõ çàëîçàõ. 
Ï³ä ÷àñ æèâëåííÿ êîìàõè íà ðîñëèí³ â³ðóñ ç³ ñëèíîþ ïîòðàïëÿº ó ôëîåìó. 
Ì³í³ìàëüíèé ïåð³îä õàð÷óâàííÿ ïîïåëèöü íà ðîñëèíàõ, íåîáõ³äíèé äëÿ 
çàðàæåííÿ ÂÆÊß, — â³ä 17 õâèëèí äî 3 ãîäèí. Íàïðÿìîê ðóõó â³ðóñó â 
ðîñëèí³ ÷àñòî êîðåëþº ç òðàíñïîðòîì âóãëåâîä³â, à ðóõ ³ç êë³òèíè â êë³òè-
íó ïðîõîäèòü ÷åðåç ìåçîô³ë. Îñíîâíèìè ïåðåíîñíèêàìè ÂÆÊß â óìîâàõ 
ï³âäåííî-çàõ³äíî¿ Óêðà¿íè º 4 âèäè çëàêîâèõ ïîïåëèöü: Sitobion avenae 
F, Rhopalosiphum padi L., R. maidis Fitch [3–5], Schizaphis graminum Rond 
[6]. Â³ðóñ çíà÷íî çìåíøóº óðîæàé [7–9] çåðíà — â³ä 50 äî 60 % [10], â³ä 
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44 äî 66 % [11], 63 % [12]; âèñîòó ðîñëèí [13, 14], íàäçåìíó ìàñó ðîñëèí 
³ ÷èñëî çåðíèí [15–17]. 

Îòæå, íåõòóâàííÿ çàõîäàìè ùîäî îáìåæåííÿ ïîøèðåííÿ ïîïåëèöü 
³ ¿õíüî¿ øê³äëèâîñò³ ïðèçâîäèòü äî ñóòòºâîãî çíèæåííÿ çáîð³â çåðíîâèõ 
êîëîñîâèõ êóëüòóð íà òîâàðíèõ ïëîùàõ. Ó ö³ëîìó ñïîñòåð³ãàºòüñÿ òåí-
äåíö³ÿ äî äåäàë³ çíà÷í³øîãî ïîøèðåííÿ õâîðîáè, òèì á³ëüøå ùî ó âè-
ðîáíèöòâ³ çàõîäè ùîäî îáìåæåííÿ ðîçïîâñþäæåííÿ ÂÆÊß àáî íå ïðî-
âîäÿòüñÿ, àáî º íåäîñòàòí³ ³ òîìó ìàëîåôåêòèâí³. 

Ìàòåð³àë ³ ìåòîäè. Âèÿâëåííÿ â³ðóñó æîâòî¿ êàðëèêîâîñò³ ÿ÷ìå-
íþ â ðîñëèííîìó ìàòåð³àë³ ïðîâîäèëè ìåòîäîì ³ìóíîôåðìåíòíîãî 
àíàë³çó. Ðåçóëüòàòè ïîäàí³ ó âèãëÿä³ çàëåæíîñò³ îïòè÷íîãî ïîãëèíàííÿ 
ïðîäóêòó, ùî óòâîðèâñÿ ó íàñë³äîê ôåðìåíòàòèâíî¿ ðåàêö³¿, â³ä êîí-
öåíòðàö³¿ àíòèãåíà â ïðîá³. Çà ÷óòëèâ³ñòü ìåòîäó áðàëè êîíöåíòðàö³þ 
àíòèãåíà, çà ÿêî¿ çíà÷åííÿ Å

405
 ó 3 ðàçè ïåðåâèùóº ïîãëèíàííÿ â êîíò-

ðîëüí³é ïðîá³. 
Â³äëîâëþâàëè ïîïåëèöü íà ïîñ³âàõ îçèìèíè âîñåíè ïàñòêàìè ç 

æîâòîþ êëåéêîþ ïë³âêîþ. Ïàñòêè âèãîòîâëÿëè ñàìîñò³éíî. Äëÿ öüîãî 
äåðåâ’ÿíó äîùå÷êó ïðèáèâàëè íà äåðåâ’ÿíèé ê³ëî÷îê (ðèñ. 1). 

 

10  

Ðèñ. 1. Ïàñòêà ç æîâòîþ êëåéêîþ ïë³âêîþ 

Íà ïàñòêó íàìîòóâàëè æîâòó êëåéêó ïë³âêó ³ ñòàâèëè çðàíêó íà ïîñ³âàõ 
îçèìî¿ ïøåíèö³. Òàê³ ïàñòêè íà í³æö³ çàñòîñîâàí³ íà äîñë³äíèõ ä³ëÿíêàõ 
îçèìî¿ ïøåíèö³ âïåðøå. Âîíè ä³þòü íà ïîïåëèöü ñàìå æîâòèì êîëüîðîì 
(äîâæèíà õâèë³ 570 íì), ùî îñîáëèâî ïðèâàáëþº øê³äíèê³â. Ö³ ïàñòêè — 
ñâîºð³äíà ìîäèô³êàö³ÿ: ó íèõ çáåðåæåíèé ïðèíöèï ä³¿ ìèñîê Ìåð³êå. 
Ïàñòêè íà í³æö³ ðîçòàøîâóþòüñÿ íà âèñîò³ òðàâîñòîþ. ßêùî äèâèòèñü 
çâåðõó, òî âîíè ñâ³òÿòüñÿ æîâòèì êîëüîðîì, ÿêùî æ çáîêó, òî — êîëüî-
ðîì ´ðóíòó. Íà ö³ ïàñòêè ïðèêëåþâàëèñü ò³ëüêè êðèëàò³ îñîáèíè âåëèêî¿ 
çëàêîâî¿ òà ÷åðåìõîâî¿ ïîïåëèöü. Ï³äðàõîâóâàëè ïðèëèïëèõ øê³äíèê³â 
íàñòóïíîãî äíÿ çðàíêó, ¿õíþ ê³ëüê³ñòü ïåðåðàõîâóâàëè íà 1ì2. Äî ðå÷³, íà 
íàøèõ ïàñòêàõ ìîæíà íå ò³ëüêè âèçíà÷àòè ê³ëüê³ñòü êðèëàòèõ ì³ãðàíò³â, à 
òàêîæ ³ ¿õí³é âèäîâèé ñêëàä. 

Íàâåñí³ ó ïîñ³â³ ñèñòåìàòè÷íî îáë³êîâóâàëè ê³ëüê³ñòü êîìàõ òà âè-
çíà÷àëè ñòóï³íü óðàæåííÿ ðîñëèí ó ôàçè: ïî÷àòîê òðóáêóâàííÿ, êîëîñ³í-
íÿ, ôîðìóâàííÿ çåðí³âêè, ìîëî÷íî-âîñêîâî¿ ñòèãëîñò³ — â³çóàëüíî, çà 
9-áàëüíîþ øêàëîþ. 
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Íàñòóïíèìè áóëè äîñë³äæåííÿ ç ïðîòðóºííÿ íàñ³ííÿ îçèìî¿ ïøå-
íèö³ òàêèìè ïðåïàðàòàìè, ÿê Ñåðò³êîð + Êðó¿çåð, Þíòà Êâàäðî, Ñåëåñò 
Òîï, Ëàìàðäîð 400 + Ãàó÷î. Þíòà Êâàäðî òà Ñåëåñò Òîï — öå êîìá³íîâàí³ 
³íñåêòî-ôóíã³öèäí³ ïðîòðóéíèêè, Ñåðò³êîð+Êðó¿çåð — öå ôóíã³öèäíà òà 
³íñåêòèöèäíà ñêëàäîâ³ â³äïîâ³äíî. ×åðåç äâà òèæí³ ï³ñëÿ îòðèìàííÿ ñõî-
ä³â çáèðàëè ëèñòî÷êè ³ ïðîâîäèëè ³ìóíîôåðìåíòíèé àíàë³ç ç ôåðìåíòîì 
ëóæíà ôîñôàòàçà (äîâæèíà õâèë³ 405 íì) — äëÿ âèÿâëåííÿ ÂÆÊß. 

Ðåçóëüòàòè äîñë³äæåíü. Íà äîñë³äíèõ ä³ëÿíêàõ ÑÃ² íà ïîñ³âàõ îçè-
ìî¿ ïøåíèö³ ñïîñòåð³ãàëè çà ëüîòîì ïîïåëèöü. Ïåðø³ îñîáèíè ïîïåëèöü 
âîñåíè ç’ÿâëÿëèñÿ íà ïîñ³âàõ ÿ÷ìåíþ ³ ïøåíèö³ â ñåðåäèí³ âåðåñíÿ. Ñå-
ðåä êðèëàòèõ ì³ãðàíò³â âèÿâëÿëè äâà âèäè ïîïåëèöü: Sitobion avenae F. òà 
÷åðåìõîâà Rhopalosiphum padi L. (ðèñ. 2). 

Êðèëàò³ ðîçñåëþâà÷êè âåëèêî¿ çëàêîâî¿ ïîïåëèö³ (Sitobion avenae F.) 
çàñåëÿëè ïîñ³âè ç ïåðøî¿ äåêàäè âåðåñíÿ äî ñåðåäèíè æîâòíÿ, ¿õí³é ë³ò 
çàâæäè áóâ ³íòåíñèâí³øèé ó ïåðø³é ïîëîâèí³ âåðåñíÿ. Â îêðåì³ äí³ ïðîòÿ-
ãîì äîáè ê³ëüê³ñòü äîñë³äæóâàíèõ êîìàõ ïðèë³òàëî â³ä 40 äî 200 åêç./ ì2, 
ïåðåäóñ³ì îäðàçó ï³ñëÿ ïîÿâè ñõîä³â. 

 

Ðèñ. 2. Âèäè ïîïåëèöü (êðèëàò³ ³ìàãî), ùî ïîøèðåí³ â ï³âäåííîìó Ñòåïó Óêðà-
¿íè â îñ³íí³ ïåð³îäè: âåëèêà çëàêîâà Sitobion avenae F. (çë³âà) òà ÷åðåìõîâà 

Rhopalosiphum padi L. 

Òåìïåðàòóðí³ óìîâè äëÿ çàðàæåííÿ ðîñëèí îçèìî¿ ïøåíèö³ áóëè 
ñïðèÿòëèâ³. Êðèëàò³ ñàìêè ïîñåëÿëèñÿ íà ñõîäàõ ³ âæå íà íàñòóïíèé äåíü 
äàâàëè ïî÷àòîê íîâèì êîëîí³ÿì áåçêðèëèõ ïîïåëèöü, êîòð³ çà òåïëî¿ ïî-
ãîäè øâèäêî ðîçìíîæóâàëèñÿ. 

Ðîçñåëþâà÷êè ÷åðåìõîâî¿ ïîïåëèö³ (Rhopalosiphum padi L.) ç’ÿâëÿ-
ëèñÿ ï³çí³øå, ç äðóãî¿ — òðåòüî¿ äåêàäè âåðåñíÿ, ³ äî ê³íöÿ æîâòíÿ çà-
ñåëÿëè ïåðåâàæíî ïîñ³âè, ùî ðîçêóùèëèñÿ. ²íòåíñèâí³ñòü ëüîòó êðèëà-
òèõ îñîáèí îáîõ âèä³â ïîñèëþâàëàñÿ, çâè÷àéíî, â òèõ³ òåïë³ äí³, ó âå÷³ðí³ 
ãîäèíè. Â îêðåì³ äí³ ïðîòÿãîì äîáè íà ïîñ³âè ïðèë³òàëà âåëèêà ê³ëüê³ñòü 
ïîïåëèöü, ùî ¿õ ÷èñåëüí³ñòü çðîñòàëà â³ä 80 äî 3720 åêç./ì2. 

Êðèëàò³ ðîçñåëþâà÷êè, ç’ÿâèâøèñü íà ñõîäàõ, óæå íà äðóãèé äåíü äà-
âàëè ïî÷àòîê êîëîí³ÿì áåçêðèëèõ ïîïåëèöü, ÿê³ çà ïîì³ðíî¿ òåïëî¿ ïîãî-
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äè øâèäêî ðîçìíîæóâàëèñÿ, à ÷åðåç 10–15 äí³â ïî÷èíàëè ïåðåáèðàòèñÿ 
íà ñóñ³äí³ ïîñ³âè. 

Ñï³ââ³äíîøåííÿ êðèëàòèõ îñîáèí äâîõ âèä³â íà ïàñòêàõ ç æîâòîþ 
êëåéêîþ ïë³âêîþ Rhopalosiphum ðadi L. ³ Sitobion avenae F. ñêëàäàëî 7:1, 
9:1, 18:1, 27:1. Îòæå, ïàí³âíèì âèäîì áóâ Rhopalosiphum ðadi L. 

Çàñåëåííÿ ïîñ³â³â ïîïåëèöÿìè íåçì³ííî ñóïðîâîäæóâàëîñÿ ïðèòî-
êîì àô³äîôàã³â. Ïåðøèìè, ÿê çâè÷àéíî, ÷åðåç 10–15 äí³â ï³ñëÿ ìàñîâîãî 
çàñåëåííÿ ³ ðîçìíîæåííÿ êðèëàòèõ ïîïåëèöü ç’ÿâëÿëèñÿ ïîïåëèöåâ³ êî-
ð³âêè ³ õèæ³ êëîïè. Ï³çí³øå, ó ôàçó ïîâíîãî êóù³ííÿ, ð³çêî çá³ëüøóºòüñÿ 
âèäîâèé ñêëàä ³ ÷èñåëüí³ñòü ñèðô³ä òà ³íøèõ àô³äîôàã³â. 

Òàáëèöÿ 1 

Âèÿâëåííÿ àíòèãåíà â³ðóñ³â íà îçèì³é ïøåíèö³ íà ïîëÿõ Ñåëåêö³éíî-
ãåíåòè÷íîãî ³íñòèòóòó

Ñîðò

Ïîêàçíèê îïòè÷íî¿ ãóñòèíè, Å
405íì

â³ðóñ 
ñìóãàñòî¿ 
ìîçà¿êè 
ïøåíèö³

â³ðóñ øòðè-
õóâàòî¿ 
ìîçà¿êè 
ÿ÷ìåíþ

â³ðóñ æîâòî¿ 
êàðëèêîâîñò³ 

ÿ÷ìåíþ

â³ðóñ ìîçà-
¿êè áðîìóñó

Îäåñüêà íàï³âêàðëèêîâà 0,063 0,077 0,564 0,049
Àëüáàòðîñ îäåñüêèé 0,056 0,080 1,909 0,047
Ôàíòàç³ÿ 0,081 0,095 1,857 0,053
Êðàñóíÿ 0,059 0,064 1,278 0,056
Áàëê³âñüêà 0,046 0,061 2,307 0,050
Îäåñüêà 267 0,052 0,057 1,455 0,059
Ô³ëîãåíåç³óì 89300 0,053 0,081 0,694 0,052
Ãîðä³ñòü 0,055 0,072 1,762 0,046
Çàñòàâà 0,054 0,098 1,465 0,053
Ê-ñ³ê 0,053 0,072 0,107 0,059
Ê-áóôåð 0,033 0,055 0,095 0,041

Âîñåíè 2005 ðîêó â ï³âäåííîìó Ñòåïó Óêðà¿íè ó ïîñ³âàõ ðàííüîãî 
ñòðîêó (07.09.2005 ð.) áóëè âçÿò³ çðàçêè ïøåíèö³ îçèìî¿ ³ ³ìóíîôåðìåíò-
íèì àíàë³çîì ïðîòåñòîâàí³ íàóêîâèì ñï³âðîá³òíèêîì êàôåäðè â³ðóñîëî-
ã³¿ Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ Òàðàñà Øåâ÷åíêà êàíä. 
á³îë. íàóê Ñí³ãóð Ã. Î. íà íàÿâí³ñòü â³ðóñíî¿ ³íôåêö³¿. Ðåçóëüòàòè íàâåäåí³ 
â òàáëèö³ 1. 

Îòæå, çã³äíî ç ðåçóëüòàòàìè äîñë³äæåííÿ (òàáë. 1), äîì³íóþ÷èì âè-
äîì ó ï³âäåííîìó Ñòåïó Óêðà¿íè ñåðåä â³ðóñ³â áóâ ÂÆÊß. ²íø³ âèäè íå 
áóëè âèÿâëåí³. 

Öå áóëî òàêîæ ï³äòâåðäæåíî ²Ô-àíàë³çîì (ï³ä êåð³âíèöòâîì ä. á. í. 
Ì³ùåíêî Ë. Ò.) çðàçê³â ïîñ³âó âåãåòàö³¿ 2008/09 ðîêó ó ï³âäåííîìó Ñòåïó 
Óêðà¿íè, êîëè íà ïøåíèö³ îçèì³é â³ðóñ ñìóãàñòî¿ ìîçà¿êè íå áóâ âèÿâëå-
íèé, à ÂÆÊß «ïàíóâàâ». 

Âîñåíè ñïîñòåð³ãàëè ïðîÿâ ÂÆÊß íå ëèøå íà ñîðòàõ îçèìî¿ ïøåíè-
ö³, à é íà ïîñ³âàõ ÿ÷ìåíþ — öå ïåðåäóñ³ì çîëîòèñòî-æîâòèé êîë³ð ëèñòÿ. 
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Òàáëèöÿ 3 

Óì³ñò àíòèãåí³â ÂÆÊß ó ëèñòêàõ ïøåíèö³ îçèìî¿ ë³í³¿ Êï 34/10 âîñåíè ïðè ïðî-
òðóºíí³ íàñ³ííÿ ð³çíèìè êîìá³íàö³ÿìè ïåñòèöèä³â 

Ïðîòðóéíèêè Ïîêàçíèê îïòè÷íî¿ ãóñòèíè Å
405íì

 
BYDV–PAVÏåñòèöèäè íîðìà, ë/ò

Ñåðò³êîð +Êðó¿çåð 1,2+0,4 0,139
Þíòà Êâàäðî 1,7 0,102
Ñåëåñò Òîï 1,25 0,203
Ëàìàðäîð+Ãàó÷î 0,2+0,4 0,141
Ïîçèòèâíèé êîíòðîëü – 0,268
Íåãàòèâíèé êîíòðîëü – 0,037

Ïîæîâò³ííÿ ïîøèðþâàëîñÿ äîíèçó, ñïî÷àòêó ïî êðàþ ëèñòêà, ïîñòóïî-
âî îõîïëþâàëî óñþ éîãî ïëîùó. Ñïåêòð æîâòèçíè ëèñòê³â ïøåíèö³ — â³ä 
çîëîòèñòî-æîâòîãî äî ÿñêðàâî-ïîìàðàí÷åâîãî ³ íàâ³òü ô³îëåòîâîãî. Âè-
ÿâèëîñü, ùî óñ³ äîñë³äæóâàí³ ñîðòè ñåëåêö³¿ ÑÃ²–ÍÖÍÑ ïøåíèö³ îçèìî¿ 
óðàæóâàëèñÿ æîâòîþ êàðëèêîâ³ñòþ ÿ÷ìåíþ (òàáë. 2). 

Ó âåñíÿíî-ë³òí³é ïåð³îä ³íòåíñèâí³ñòü ³íô³êóâàííÿ ÂÆÊß ïøåíèö³ 
îçèìî¿ ó ôàçó êîëîñ³ííÿ íà ïðàïîðöåâîìó ëèñòêó âàð³þâàëàñÿ â³ä 3,0 äî 
70,0 %, íà ïåðåäïðàïîðöåâîìó â³ä 19,0 äî 73,0 %; ó ôàçó ôîðìóâàííÿ 
çåðí³âêè íà ïðàïîðöåâîìó ëèñòêó — â³ä 63,0 äî 95,0 %, íà ïåðåäïðàïîð-
öåâîìó â³ä 65,5 äî 87,5 %; ó ôàçó ìîëî÷íî-âîñêîâî¿ ñòèãëîñò³ íà ïðàïîð-
öåâîìó ëèñòêó â³ä 92,5 äî 100 %, íà ïåðåäïðàïîðöåâîìó — â³ä 96,5 äî 
100 %. 

Îäíèì ³ç øëÿõ³â îáìåæåííÿ æîâòî¿ êàðëèêîâîñò³ ÿ÷ìåíþ ó ï³âäåííî-
ìó Ñòåïó Óêðà¿íè º îáðîáêà íàñ³ííÿ ïðîòðóéíèêàìè, ÿê³ â ñâîºìó ñêëàä³ 
ì³ñòÿòü ³íñåêòèöèäíó ä³þ÷ó ðå÷îâèíó. 

Íàìè áóëè ïðîòåñòîâàí³ ñîðòè ïøåíèö³ îçèìî¿ ó ïîñ³â³ 2008/09 ð. ²ÔÀ 
íà âèÿâëåííÿ â³ðóñ³â íà ïðèðîäíîìó ³íôåêö³éíîìó ôîí³ ÂÆÊß. ²ç 4 âàð³-
àíò³â ïðîòðóéíèê³â, òàêèõ ÿê Ñåðò³êîð (1,2 ë/ò) + Êðó¿çåð (0,4 ë/ò), Þíòà 
Êâàäðî (1,7 ë/ò), Ñåëåñò Òîï (1,25 ë/ò), Ëàìàðäîð (0,2 ë/ò) + Ãàó÷î (0,4 ë/ò) 
íàÿâí³ñòü àíòèãåí³â BYDV–PAV âèÿâëåíî íà ðîñëèíàõ ïøåíèö³, íàñ³ííÿ 
ÿêî¿ áóëî îáðîáëåíî êîìá³íàö³ÿìè ïðåïàðàò³â Ñåðò³êîð (1,2 ë/ò) + Êðó-
¿çåð (0,4 ë/ò), Ñåëåñò Òîï (1,25 ë/ò), Ëàìàðäîð (0,2 ë/ò) + Ãàó÷î (0,4 ë/ò) 
(òàáë. 3). Ïðè öüîìó ïîêàçíèêè åêñòèíêö³¿ Å

405 íì
 âàð³þâàëèñÿ â³ä 0,141 äî 

0,203, à ð³âåíü ïîçèòèâíîãî êîíòðîëþ ñÿãàâ 0,268. Íà â³äì³íó â³ä òðüîõ 
ïåðåðàõîâàíèõ âèùå, ó âèïàäêó ç çàñòîñóâàííÿì ïðåïàðàòó Þíòà Êâà-
äðî (1,7 ë/ò) çíà÷åííÿ åêñòèíêö³¿ ñîêó ëèñòê³â ïðè äîâæèí³ õâèë³ Å

405 íì
 

ñòàíîâèëî 0,102, ùî ñâ³ä÷èòü ïðî â³äñóòí³ñòü øòàìó BYDV–PAV ó öüîìó 
âàð³àíò³. 

Îòæå, îäíèì ç íàä³éíèõ ïðîòðóéíèê³â íàñ³ííÿ ïøåíèö³ îçèìî¿ º Þíòà 
Êâàäðî ç íîðìîþ âèòðàò 1,7 ë/ò. Ðåçóëüòàòè ³ìóíîôåðìåíòíîãî àíàë³çó 
ï³äòâåðäèëè â³äñóòí³ñòü øòàìó BYDV-PAV ó ï³âäåííîìó Ñòåïó Óêðà¿íè. 
Öå ñâ³ä÷èòü ïðî òå, ùî îçíà÷åíèé ïðîòðóéíèê âèñîêîåôåêòèâíèé, ìàº 
âèñîêó òîêñè÷í³ñòü ïðîòè ïîïåëèöü — ïåðåíîñíèê³â ÂÆÊß. Ïîïåëèö³, 
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õàð÷óþ÷èñü ïîæèâíèìè ðå÷îâèíàìè ðîñëèí, ÿê³ ì³ñòÿòü òîêñè÷í³ ñïî-
ëóêè, ãèíóòü, íå âñòèãàþ÷è ïåðåäàòè â³ðóñ. Ïðè öüîìó çìåíøóºòüñÿ ïî-
øèðåííÿ õâîðîáè, ÷èñåëüí³ñòü øê³äíèê³â òà ï³äâèùóºòüñÿ óðîæàéí³ñòü 
ïøåíèö³ íà 1,2 ò/ãà. Á³îëîã³÷íà åôåêòèâí³ñòü öüîãî ïðîòðóéíèêà ñòàíî-
âèòü 99 %. 

Âèñíîâêè 
1. Ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó âèÿâëåíî, ùî â ï³âäåííîìó 

Ñòåïó Óêðà¿íè íà ïøåíèö³ îçèì³é çáóäíèêîì â³ðóñó æîâòî¿ êàðëèêîâîñò³ 
ÿ÷ìåíþ º øòàì BYDV–PAV. 

2. Äîì³íóþ÷èì âèäîì ïîïåëèöü íà ïøåíèö³ îçèì³é âèÿâèâñÿ âèä 
Rhopalosiphum ðadi L. 

3. Âèÿâëåíî, ùî âñ³ äîñë³äæóâàí³ ñîðòè ïøåíèö³ îçèìî¿ ñåëåêö³¿ 
Ñåëåêö³éíî-ãåíåòè÷íîãî ³íñòèòóòó óðàæóþòüñÿ æîâòîþ êàðëèêîâ³ñòþ ÿ÷-
ìåíþ. Ìàêñèìàëüíà ³íòåíñèâí³ñòü óðàæåííÿ ïðàïîðöåâèõ ëèñòê³â ñÿãàëà 
53,0–70,0 %, à ïåðåäïðàïîðöåâèõ — 72,0–82,0 %. 

4. Ç’ÿñîâàíî, ùî åôåêòèâíèì çàõèñòîì ïøåíèö³ îçèìî¿ â³ä ïîïå-
ëèöü — ïåðåíîñíèê³â â³ðóñó æîâòî¿ êàðëèêîâîñò³ ÿ÷ìåíþ ³ çíèæåíÿ ðîç-
âèòêó æîâòî¿ êàðëèêîâîñò³ ÿ÷ìåíþ º ïðîòðóºííÿ íàñ³ííÿ ïåðåä éîãî âè-
ñ³âîì ïðåïàðàòîì Þíòà Êâàäðî ç íîðìîþ âèòðàòè 1,7 ë/ãà. Ïðè öüîìó 
çíèæóºòüñÿ ê³ëüê³ñòü ïîïåëèöü — ïåðåíîñíèê³â â³ðóñó æîâòî¿ êàðëèêî-
âîñò³ ÿ÷ìåíþ (á³îëîã³÷íà åôåêòèâí³ñòü — 99 %) ³ ïîøèðåííÿ õâîðîáè, ùî 
çóìîâëþº ï³äâèùåííÿ óðîæàéíîñò³ íà 1,2 ò/ãà. 
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SPECIES COMPOSITION AND CONTROL OF APHIDS — VECTORS BYDV 
IN THE SOUTHERN STEPPE OF UKRAINE 

The main species of aphids — vectors BYDV in winter wheat. Show-
ing highly modified trap with yellow sticky tape for catching aphids in winter 
wheat. Discovered yellow dwarf strains of wheat. Your high performance Dis-
infectants Yunta Quadro (1.7 l/t) against aphids — vectors BYDV. 
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Â ÞÆÍÎÉ ÑÒÅÏÈ ÓÊÐÀÈÍÛ 

Îïðåäåëåíû îñíîâíûå âèäû òëåé — ïåðåíîñ÷èêîâ ÂÆÊß íà ïøåíè-
öå îçèìîé. Ïîêàçàíû ìîäèôèöèðîâàííûå âûñîêîýôôåêòèâíûå ëîâóøêè 
ñ æåëòîé êëåéêîé ïëåíêîé äëÿ îòëîâà òëåé íà ïøåíèöå îçèìîé. Îáíà-
ðóæåí øòàìì âîçáóäèòåëÿ æåëòîé êàðëèêîâîñòè ïøåíèöû. Óñòàíîâëåí 
âûñîêîýôôåêòèâíûé ïðîòðàâèòåëü Þíòà Êâàäðî (1,7 ë/ò) ïðîòèâ òëåé — 
ïåðåíîñ÷èêîâ ÂÆÊß. 
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