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Ôóçàð³îç êîëîñà ïøåíèö³ (çáóäíèêè – äåê³ëü-
êà âèä³â íåêðîòðîôíèõ ãðèá³â ðîäó Fusarium, çî-
êðåìà – F. graminearum òà F. culmorum) º íåáåç-
ïå÷íîþ õâîðîáîþ ïøåíèö³, ïîøèðåíîþ â Óêðà¿í³ 
òà ñâ³ò³. Ïîòåíö³éí³ ïðÿì³ âòðàòè âðîæàþ â³ä íå¿ 
ìîæóòü ñÿãàòè 30% òà á³ëüøå âíàñë³äîê ñåðåä-
íüîãî çìåíøåííÿ ìàñè çåðíèíè; îêð³ì òîãî äëÿ 
çåðíà ç óðàæåíèõ ðîñëèí ñïîñòåð³ãàþòü âòðàòó 
ñõîæîñò³, ïîã³ðøåííÿ á³ëêîâîãî ñêëàäó, õë³áîïå-
êàðñüêèõ ÿêîñòåé; îêðåì³ âèäè ôóçàð³¿â âèä³ëÿ-
þòü ì³êîòîêñèíè, øê³äëèâ³ äëÿ õóäîáè é ëþäåé. 
Â óñüîìó ñâ³ò³ âèêîðèñòîâóþòü êîìïëåêñí³ ìåòî-
äè áîðîòüáè ç ãðèáàìè öüîãî âèäó, ç-ïîì³æ ÿêèõ 
âïðîâàäæåííÿ ñîðò³â ³ç ãåíàìè ñò³éêîñò³ ïîñ³äàº 
ïðîâ³äíå ì³ñöå. Íàéåôåêòèâí³øèì ââàæàþòü 
òàê çâàíå “ï³ðàì³äóâàííÿ” ãåí³â ñò³éêîñò³ äî íå-
êðîòðîôíèõ ãðèá³â çàãàëîì ³ ôóçàð³¿â – çîêðåìà 
ç âèêîðèñòàííÿì ìîëåêóëÿðíèõ ÄÍÊ ìàðêåð³â. 
Òàêèì ÷èíîì ñåëåêö³îíåðè ïîð³âíÿíî øâèäêî 
îòðèìóþòü ñîðòè, ó ÿêèõ îá’ºäíàí³ ð³çíîìàí³òí³ 
ãåíè, ùî ìîæóòü íå ïðîÿâëÿòèñü ïîîäèíö³ ó ïî-
ëüîâèõ óìîâàõ, ïðîòå ðàçîì çàáåçïå÷óþòü êîìï-
ëåêñíó ñò³éê³ñòü.

Îäíèì ³ç íåùîäâàíî çíàéäåíèõ ãåí³â ïîì³ðíî¿ 
ñò³éêîñò³ äî ôóçàð³îçó êîëîñà º ãåí TDF_076_2D. 
Ãåí áóëî ³äåíòèô³êîâàíî çà ãîìîëîã³ºþ äî ãåíà 
NPR1, ÿêèé â ñâîþ ÷åðãó º êëþ÷îâèì äëÿ ðåãó-

ëÿö³¿ øëÿõ³â ñò³éêîñò³ ó äèêîãî ðîäè÷à ïøåíè-
ö³ Arabidopsis thaliana (L.) Heynh. Áóëî ïîêàçà-
íî, ùî ãåí TDF_076_2D çàáåçïå÷óº çìåíøåííÿ 
ïëîù³ óðàæåííÿ êîëîñà ïøåíèö³ ôóçàð³îçîì íà 
14,2%. 

Ðàí³øå íàìè áóëî ïîêàçàíî, ùî ñò³éê³ñòü, 
ïîâ’ÿçàíà ç öèì ãåíîì, çóñòð³÷àºòüñÿ ó ñîðòàõ 
ïøåíèö³ ì’ÿêî¿ óêðà¿íñüêî¿ ñåëåêö³¿. Â ö³é ðî-
áîò³ ïðåäñòàâëåíå ïîäàëüøå äîñë³äæåííÿ çà òå-
ìàòèêîþ. Çîêðåìà, íàìè áóëî äîñë³äæåíî 90 ïî-
ð³âíÿíî íîâèõ ñîðò³â ñåëåêö³¿ Ë³ñîñòåïîâî¿ çîíè 
Óêðà¿íè. ßê ³ äëÿ ïîïåðåäíüî äîñë³äæåíî¿ âè-
á³ðêè ó á³ëüøîñò³, à ñàìå ó 74 ñîðò³â àáî 82,2%, 
áóâ âèçíà÷åíèé àëåëü ñò³éêîñò³ ãåíà, êð³ì òîãî 
3 ñîðòà àáî 3,3% âèÿâèëèñü ïîë³ìîðôíèìè. Âè-
çíà÷åí³ ñîðòè éìîâ³ðíî º á³ëüø òîëåðàíòíèìè äî 
ôóçàð³îçó êîëîñà, ÿêèé ñïðè÷èíÿþòü ãðèáè âè-
ä³â F. graminearum òà F. culmorum. ¯õ òàêîæ âàð-
òî äîñë³äèòè çà äîïîìîãîþ ìàðêåð³â ³íøèõ ãåí³â 
ñò³éêîñò³ äî öèõ ãðèá³â. Íà íàøó äóìêó òàêîæ 
äîö³ëüíî áóëî á âèêîðèñòàòè íàéïåðñïåêòèâí³ø³ 
ç äîñë³äæåíèõ ñîðò³â ó ñåëåêö³¿ ç ìåòîþ îòðè-
ìàííÿ íàñ³ííºâîãî ìàòåð³àëó ³ç êîìïëåêñíîþ 
ñò³éê³ñòþ äî ôóçàð³îçó êîëîñà.

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà, ôóçàð³îç êîëî-
ñà, ï³ðàì³äóâàííÿ, ñåëåêö³ÿ çà äîïîìîãîþ ìîëå-
êóëÿðíèõ ìàðêåð³â
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Triticale is a promising culture for expanding 
the resource base of baking industry and bioetha-
nol production. This is a separate plant genus x 
Triticosecale created by artificial selection (from 
Triticum – the wheat genus, and Secale – the rye 
genus) (Øóëûíäèí À.Ô., Íàóìîâà Ë.Í., 1964). 
This artificial plant is of interest due to its nu-
tritional value which largely surpasses in many 
aspects those of wheat and rye. Nutritional value 
of triticale grain is caused by high content of pro-
tein, essential amino acids, minerals, vitamins B, 

PP, E, and carotenoids (Ùèïàê Ã.Â. òà ³í., 2000; 
Ðèáàëêà Î.²., 2012). It should also be noted that 
the triticale culture is not very discriminative of 
growing conditions and is the most capable among 
other crops in the area of weak implementation of 
biological potentials.

Currently, there is a number of winter and 
spring triticale sorts with high productivity, 
grain quality, and stable expression of economic 
characters. Not all of the sorts present the val-
ued economic characteristics that meet the re-
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NEW GENOTYPES OF WINTER TRITICALE: BIOTECHNOLOGICAL, 
MOLECULAR-GENETIC MARKERS AS AN INNOVATION FOR THE 

PRODUCTION OF HIGH-QUALITY SEMI-FINISHED FLOUR PRODUCTS
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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).
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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.


