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quirements of baking and alcohol-distilling use. 
Thus expansion of gene pool of triticale with 
such properties is important for national nutri-
tional safety.

The aim of the research was to conduct basic 
screening of new lines and cultivars of winter 
hexaploid triticale by the technological and mo-
lecular genetics indicators. Molecular and genetic 
research conducted by polymerase chain reaction 
allelic variants of gene loci Wx-A1, Wx-B1, and 
quality parameters of grain, flour and bread – on 
technological markers. 

In the conditions of the central Forest-Steppe ec-
otope during 2007-2017 promising lines were cre-
ated and selected by individual selection, in par-
ticular, such as: ‘Slavetne’, ‘Pschnichne’, ‘Wolslav 
2/07’, ‘ÏÑ_2-12’, ‘ÏÑ_1-12’, ‘Wolslav 1/07’, ‘Chor-
noostiste’, ‘Ë×/97’, ‘Bilokolose’, ‘Bagatozernå 
1/07’ selected by indicators of high grain yield and 
productivity of plants, adapted to the conditions 
of the Forest-Steppe and Polessia of Ukraine. A 
new source material of triticale of winter hexa-
ploid level was created and studied, which in 2017 
was transferred to study in National Center for 
Genetic Resources Plant of Ukraine of the Ðlant 
Production Institute nd. a. V. Ya. Yuryev of NAAS 
of Ukraine and is used by us in breeding tasks. 
According to the results of scientific cooperation 
with experts in molecular genetic research Insti-
tute of Cell Biology and Genetic Engineering of 
NAS of Ukraine According to the results of scien-

tific cooperation with experts in molecular genetic 
research Institute of Cell Biology and Genetic En-
gineering of NAS of Ukraine, molecular and ge-
netic identifications of allelic variants of genes loci 
Wx-A1, Wx-B1 triticale, which in the early stages 
of ontogenesis to predict targeted uses genotypes 
were conducted. 

The first among a series of triticale cultivars 
and lines Forest-Steppe ecotypes and biotypes with 
nonfunctional «b» gene allele WxA1, which defines 
a high content of amylopectin of starch, an im-
portant release for more ethanol was identified. 
Non-functional null allele (Wx-A1b), size 652 p.n. 
sequence - 5 ‘- CGGCGTCGGG TCCATAGATC - 3’ 
was found in the line ‘Chornoostiste’ (Ìîñêàëåöü 
Ò.Ç. òà ³í., 2016). 

It was found that the technological character-
istics of grain of one of the studied lines of the 
winter triticale correspond to the modern require-
ments for the production of quality semi-finished 
products, including confectionery, for the system 
of «freezing-defrost-freezing», due to the presence 
of low amylose content due to the presence of a 
null-alleles (b) the enzymes Wx-B1 and Wx-A1 with 
the size of the amplicons 668 and 652 p.n., which 
are important and relevant as an innovation for 
the production of flour products and in the context 
of food safety of Ukraine.

Keywords: new genotypes of winter triticale, bio-
technological, molecular-genetic markers non-func-
tional null allele (Wx-A1b).

ÓÄÊ 575.12:576.312.32 : 633.17

ÎÕÐÈÌÎÂÈ× Î. Â.1, ×ÅÁÎÒÀÐ Ñ. Â.1, 2, ÌÎÖÍÈÉ ². ².2

1Îäåñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ìåí³ ². ². Ìå÷íèêîâà, Óêðà¿íà, 65082, ì. Îäåñà, âóë. Äâîðÿíñüêà, 2
2Ñåëåêö³éíî-ãåíåòè÷íèé ³íñòèòóò-Íàö³îíàëüíèé öåíòð íàñ³ííºçíàâñòâà ³ ñîðòîâèâ÷åííÿ, Óêðà¿íà, 65036, ì. Îäåñà, 
Îâ³ä³îïîëüñüêà äîðîãà, 3, 
e-mail:  sgi-uaan@ukr.net
e-mail: okhrymovych.o.v@ukr.net, motsnyyii@gmail.com 

ÑÒÂÎÐÅÍÍß ÌÀÉÆÅ ²ÇÎÃÅÍÍÈÕ Ë²Í²É Ç ×ÓÆÈÍÍÈÌÈ ÎÇÍÀÊÀÌÈ 
ÍÀ ÃÅÍÅÒÈ×ÍÎÌÓ ÔÎÍ² ÏØÅÍÈÖ² Ì’ßÊÎ¯ ÎÇÈÌÎ¯ ‘ÎÄÅÑÜÊÀ 267’

Ìåòîþ ðîáîòè áóëî øëÿõîì â³ääàëåíî¿ ã³áðè-
äèçàö³¿ òà ïîäàëüøèõ íàñè÷óâàëüíèõ ñõðåùó-
âàíü ñòâîðèòè ìàéæå ³çîãåíí³ ë³í³¿ ç îêðåìèìè 
÷óæèííèìè îçíàêàìè íà ãåíåòè÷íîìó ôîí³ ïøå-
íèö³ ì’ÿêî¿ îçèìî¿ ñîðòó ‘Îäåñüêà 267’.

Íà îñíîâ³ àìô³ïëî¿ä³â ÏÅÀÃ (Triticum dicoccum/
Aegilops tauschii), ‘ÀÄ Æèðîâà’ (T . militinae/Ae. 
tauschii), T. kiharae (T. timopheevii/Ae. tauschii), à 
òàêîæ ïåðâèííèõ ³íòðîãðåñèâíèõ ë³í³é Í242/97-
1 ³ Å124/03 (Ttiticale (8x) ÀÄ825/T. durum ‘×îðíî-
ìîð’ F

3 
//H74/90-245) ï³ñëÿ 10 íàñè÷óâàíü ðåêó-

ðåíòíèì ñîðòîì ïøåíèö³ ì’ÿêî¿ îçèìî¿ ‘Îäåñüêà 
267’ òà 5 ñàìîçàïèëåíü áóëè ñòâîðåí³ ìàéæå ³çî-
ãåíí³ ë³í³¿ BC

10
F

5
. Ë³í³¿ õàðàêòåðèçóþòüñÿ íàÿâ-

í³ñòþ îêðåìèõ ÷óæèííèõ îçíàê, ïðèâíåñåíèõ â 
îäèí ãåíåòè÷íèé ôîí (‘Îäåñüêà 267’): îïóøåííÿ 
ëèñòîâî¿ ïëàñòèíêè çâåðõó òà çíèçó (Hlup

low
) – â³ä 

ë³í³¿ Í242/97-1, îïóøåííÿ êîëîñà (Hgm) – â³ä àì-
ô³ïëî¿äà ‘ÀÄ Æèðîâà’, îïóøåííÿ ñòåáëà (Hscl) – 

â³ä ë³í³¿ Å124/03, ñò³éê³ñòü äî ëèñòîâî¿ ³ðæ³ (Lr42) 
– â³ä àìô³ïëî¿äà ÏÅÀÃ. Â³ä àìô³ïëî¿äà T. kiharae 
ïåðåäàíî îäíî÷àñíî äâ³ ç÷åïëåí³ îçíàêè – ñò³é-
ê³ñòü äî ëèñòîâî¿ ³ðæ³ Lrk òà â³äñóòí³ñòü âîñêîâîãî 
íàëüîòó (Iwk). Âàðòî çàçíà÷èòè, ùî îïóøåííÿ ñòå-
áëà, ïðèòàìàííå ë³í³¿ Å124/03, íå ñïîñòåð³ãàºòüñÿ 
ó ¿¿ áàòüê³âñüêèõ ôîðì ³ î÷åâèäíî ïðèâíåñåíå ç 
ïèëêîì ïðè ïåðåçàïèëåíí³. Ñóäÿ÷è ç âèñîêî¿ åêñ-
ïðåñèâíîñò³ îçíàêè, âîíà, çà ïðèïóùåííÿì, íàé-
á³ëüø éìîâ³ðíî ìîæå ïîõîäèòè â³ä Ae. cylindrica, 
çàñì³÷åííÿ ÿêèì ñïîñòåð³ãàëîñÿ â ïîñ³âàõ.

Ïðè ñòâîðåíí³ ìàéæå ³çîãåííèõ ë³í³é âèÿâëå-
íî, ùî â ï³çí³õ áåêðîñàõ ïåðåðàõîâàí³ îçíàêè 
ïåðåäàâàëèñÿ ÷åðåç æ³íî÷³ ãàìåòè ç ÷àñòîòîþ 
50,4 % òà 50,0 % äëÿ îïóøåííÿ êîëîñà òà ñòå-
áëà, â³äïîâ³äíî, ³ 54,1 % òà 42,9 % äëÿ ð³çíèõ 
ãåí³â ñò³éêîñò³ äî ëèñòîâî¿ ³ðæ³. Öå ñâ³ä÷èòü ïðî 
â³äïîâ³äí³ñòü ¿õíüîãî óñïàäêóâàííÿ ìåíäåë³â-
ñüêîìó ³ óñï³øíó ³íòðîãðåñ³þ â ïøåíèöþ.
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Â³ä³áðàí³ ë³í³¿ áóëè âèðîùåí³ â øèðîêîðÿä-
íîìó òà ä³ëÿíî÷íîìó ïîñ³â³ ó 2016-2018 ðîêàõ. 
Ë³í³ÿ ç îïóøåííÿì ëèñòà íå â³äð³çíÿëàñÿ â³ä ðå-
êóðåíòíî¿ ôîðìè çà âèñîòîþ ðîñëèí, äàòîþ êî-
ëîñ³ííÿ òà ìàñîþ òèñÿ÷³ çåðåí. Ââåäåííÿ ãåíà 
Lr42 â³ä àìô³ïëî¿äà ÏÅÀÃ, à îñîáëèâî ç÷åïëå-
íèõ ãåí³â Iwk ³ Lrk â³ä àìô³ïëî¿äà T. kiharae, ïðè 
ñóòòºâîìó ï³äâèùåíí³ ð³âíÿ ñò³éêîñò³ äî ëèñ-
òîâî¿ ³ðæ³ (äî 8 áàë³â íà ïðèðîäíîìó ôîí³), âñå 
æ äåùî âïëèâàëî ³ íà ïîêàçíèêè ðîçâèòêó, ÿê³ 
ïðîòå çíàõîäèëèñü ìàéæå â ìåæàõ ðåêóðåíò-
íî¿ ôîðìè. Îäíàê, ë³í³ÿ ç â³äñóòí³ñòþ âîñêîâî-

ãî íàëüîòó òà ñò³éê³ñòþ äî ëèñòîâî¿ ³ðæ³ (â³ä T. 
kiharae) ìàëà á³ëüøó âèñîòó òà áóëà â³äíîñíî 
ï³çíüîñòèãëîþ. Óðîæàéí³ñòü öèõ ë³í³é áóëà ìåí-
øîþ í³æ ó ðåêóðåíòíîãî ñîðòó, à âì³ñò á³ëêà òà 
ìàñà òèñÿ÷³ çåðåí á³ëüøèìè. Îïóøåííÿ íå âïëè-
âàëî íà ñò³éê³ñòü äî ëèñòîâî¿ ³ðæ³. ¯¿ çíà÷åííÿ 
áóëî îäíàêîâèì ç ðåêóðåíòíèì ñîðòîì (3 áàëè íà 
ïðèðîäíîìó ôîí³). 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà îçèìà, â³ääàëå-
íà ã³áðèäèçàö³ÿ, ìàéæå ³çîãåíí³ ë³í³¿, îïóøåííÿ 
ëèñòà, îïóøåííÿ êîëîñà, ñò³éê³ñòü äî ëèñòîâî¿ 
³ðæ³.
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ÀÑÎÖ²ÀÖ²¯ ÀËÅË²Â
Ì²ÊÐÎÑÀÒÅË²ÒÍÈÕ ËÎÊÓÑ²Â ÕÐÎÌÎÑÎÌ 5Â ² 5D
Ç ÀÃÐÎÍÎÌ²×ÍÎ Ö²ÍÍÈÌÈ ÎÇÍÀÊÀÌÈ ÏØÅÍÈÖ²

(TRITICUM AESTIVUM L.)
Çàëó÷åííÿ ìîëåêóëÿðíî-ãåíåòè÷íèõ ìåòîä³â 

äîïîìàãàº ³äåíòèô³êóâàòè ³ äîáèðàòè â ïðîöåñ³ 
ñåëåêö³¿ ãåíîòèïè ç íåîáõ³äíèìè ãåíàìè. Âèêî-
ðèñòàííÿ çàçíà÷åíèõ ìåòîä³â äîçâîëÿº âèÿâèòè 
ñïåöèô³÷í³ ôðàãìåíòè ÄÍÊ, ò³ñíî ç÷åïëåí³ ç 
ïåâíèìè ãåíàìè, ùî êîíòðîëþþòü ãîñïîäàðñüêî 
ö³íí³ îçíàêè. Â íàøèõ ïîïåðåäí³õ ïóáë³êàö³ÿõ 
ïîâ³äîìëÿëîñü ïðî ³äåíòèô³êàö³þ 101 ðåêîìá³-
íàíòíî-³íáðåäíèõ ë³í³é îçèìî¿ ïøåíèö³ F

7 
‘Ëó-

çàí³âêà îäåñüêà’ / ‘Îäåñüêà ÷åðâîíîêîëîñà’ çà 
ì³êðîñàòåë³òíèìè ëîêóñàìè ï’ÿòî¿ ãðóïè õðîìî-
ñîìè òà ïðî âèÿâëåííÿ àñîö³àö³é çàçíà÷åíèõ ëî-
êóñ³â ç ìîðîçîñò³éê³ñòþ. 

Ìåòà äàíîãî äîñë³äæåííÿ – âèâ÷åííÿ çâ’ÿçêó 
àëåë³â ñüîì³ ì³êðîñàòåë³òíèõ ëîêóñ³â õðîìî-
ñîì 5Â ³ òðüîõ õðîìîñîìè 5D ç êîìïëåêñîì 
ãîñïîäàðñüêî ö³ííèõ îçíàê â óìîâàõ Ñòåïó 
Ïðè÷îðíîìîð’ÿ.

Ïîð³âíÿëüíèé àíàë³ç ùîäî ïðèñóòíîñò³ â ãåíî-
òèï³ ðåêîìá³íàíòíî-³íáðåäíèõ ë³í³é ‘Ëóçàí³âêà 
îäåñüêà’ / ‘Îäåñüêà ÷åðâîíîêîëîñà’ òîãî àáî ³í-
øîãî àëåëþ çà 10 ëîêóñàìè òà ð³âíÿ ôîðìóâàí-
íÿ ãîñïîäàðñüêî-ö³ííèõ îçíàê äîçâîëèâ âèÿâèòè 
³ñòîòíèé âïëèâ ãåíåòè÷íèõ â³äì³ííîñòåé çà äå-
ÿêèìè ì³êðîñàòåë³òíèìè ëîêóñàìè ç îêðåìèìè 
ãîñïîäàðñüêî-ö³ííèìè îçíàêàìè. Îäíàê íàÿâ-
í³ñòü òàêîãî çâ’ÿçêó çàëåæàëà â³ä ïîãîäíèõ óìîâ 
ðîêó âèâ÷åííÿ. Òàê, ëèøå â îäèí ç òðüîõ ðîê³â 
âèÿâëåíî àñîö³àö³¿ äâîõ ëîêóñ³â õðîìîñîìè 5Â 
Xbarc88-5Â òà Xbarc89-5Â ç ìàñîþ 1000 çåðåí. 
Á³ëüø âèñîêèé ïîêàçíèê áóâ õàðàêòåðíèì äëÿ 
ë³í³é-íîñ³¿â àëåë³â â³ä ñîðòó ‘Ëóçàí³âêà îäåñüêà’ 
çà îáîìà ëîêóñàìè. ²ñòîòíèé çâ’ÿçîê àëåëüíèõ 
â³äì³ííîñòåé çà ëîêóñîì Xbarc88-5Â â ïåðøèé 
òà ëîêóñó Xcfd7-5Â â òðåò³é ð³ê âèâ÷åííÿ áóâ 
ïîâ’ÿçàíèé ç âèñîòîþ ðîñëèí. Â îáîõ âèïàäêàõ 

á³ëüø âèñîêîðîñëèìè áóëè ë³í³¿ – íîñ³¿ àëåëÿ 80 
ï.í. àáî null-àëåëþ, â³äïîâ³äíî, â³ä ñîðòó ‘Îäåñü-
êà ÷åðâîíîêîëîñà’.

Â ïåðøèé ð³ê âèâ÷åííÿ âèÿâëåíî çâ’ÿçîê 
àëåëüíèõ â³äì³ííîñòåé ëîêóñó Xcfd7-5Â ç òðè-
âàë³ñòþ ïåð³îäó äî êîëîñ³ííÿ, ìàñîþ çåðíà êî-
ëîñà òà ç óðîæàºì çåðíà. Á³ëüø òðèâàëèì ïåð³-
îäîì äî êîëîñ³ííÿ (8,6 ä³á) õàðàêòåðèçóþòüñÿ 
ë³í³¿ ç àëåëåì 194 ï.í., ùî ïîõîäèòü â³ä ñîðòó 
‘Ëóçàí³âêà îäåñüêà’. Çà óðîæàºì çåðíà ë³í³¿ ç 
àëåëåì 194 ï.í. ïîñòóïàëèñü ë³í³ÿì íîñ³ÿì null-
àëåëÿ, ùî ïîõîäèòü â³ä ñîðòó ‘Îäåñüêà ÷åðâî-
íîêîëîñà’. Âêàçàí³ â³äì³ííîñò³ ì³æ ãåíîòèïàìè 
çà óðîæàºì çåðíà îáóìîâëåí³, á³ëüøîþ ì³ðîþ, 
â³äì³ííîñòÿìè çà ìàñîþ çåðíà êîëîñó, îñê³ëüêè 
çà ê³ëüê³ñòþ ïðîäóêòèâíèõ ïàãîí³â ãåíîòèïè íå 
ðîçð³çíÿëèñÿ.

Â óìîâàõ äðóãîãî ðîêó âèâ÷åííÿ âèÿâëåíî 
àñîö³àö³¿ ÷îòèðüîõ ëîêóñ³â õðîìîñîìè 5Â ç óðî-
æàºì çåðíà, à ñàìå Xbarc88-5Â, Xwmc415-5Â, 
Xgpw3191-5Â òà çíîâó Xcfd7-5Â. Á³ëüø âèñîêèé 
ïîêàçíèê óðîæàþ çåðíà áóâ õàðàêòåðíèì äëÿ 
ë³í³é-íîñ³¿â àëåë³â 84 ï.í., 174 ï.í., 178 ï.í. òà 
194 ï.í. â³äïîâ³äíèõ ëîêóñ³â, ùî ïîõîäèëè â³ä 
ñîðòó ‘Ëóçàí³âêà îäåñüêà’. Ë³í³¿-íîñ³¿ çàçíà÷å-
íèõ àëåë³â õàðàêòåðèçóâàëèñü äîñòîâ³ðíî á³ëüø 
âèñîêèìè ïîêàçíèêàìè ïðîäóêòèâíî¿ êóùèñ-
òîñò³, ê³ëüêîñò³ ³ ìàñè çåðåí êîëîñó, ùî ³ ïðè-
çâîäèëî äî ³ñòîòíîãî çá³ëüøåííÿ óðîæàþ çåð-
íà öèõ ë³í³é. Ñë³ä çàçíà÷èòè, ùî çà óðîæàºì 
çåðíà ðàíãè ãðóï ë³í³é-íîñ³¿â àëüòåðíàòèâíèõ 
àëåë³â ëîêóñó Xcfd7-5Â ó äðóã³é ð³ê çì³íþþòü-
ñÿ íà ïðîòèëåæí³ ïîð³âíÿíî ç ïåðøèì ðîêîì 
âèâ÷åííÿ. À â òðåò³é ð³ê âèâ÷åííÿ â³äì³ííîñò³ 
ãðóï ë³í³é ç ð³çíèìè àëåëÿìè äàíîãî ëîêóñó âè-
ÿâèëèñÿ íå ³ñòîòíèìè.


