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Dough rheological properties and starch pasting 
characteristics have a significant effect on flour 
end-use products. The aims of the study were to 
identify new QTLs for wheat quality traits and 
SNP markers closely linked to QTLs associated 
with these traits for marker-assisted selection in 
wheat breeding.
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Dough rheological and starch pasting properties 
play an important role in determining processing 
quality in bread wheat (Triticum aestivum L.). In 
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Fig. 1 The QTLs for Mixograph, Rapid Visco-Analyzer and Mixolab parameters in chromosomes 4B and 5B

the present study, a recombinant inbred line (RIL) 
population derived from a Gaocheng8901/Zhoumai 
16 cross grown in three environments was used to 
identify quantitative trait loci (QTLs) for dough 
rheological and starch pasting properties evaluated 
by Mixograph, Rapid Visco-Analyzer (RVA) and 
Mixolab parameters using the wheat 90K and 
660K single nucleotide polymorphism (SNP) chip 
assays. A high-density linkage map constructed 
with 46,961 polymorphic SNP markers from the 
wheat 90K and 660K SNP assays spanned a total 
length of 4121 cM, with an average chromosome 
length of 196.2 cM and marker density of 0.09 cM/
marker; 6,596 new SNP markers were anchored 
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to the bread wheat linkage map, with 1,046 and 
5,550 markers from the 90K and 660K SNP 
assays, respectively. Composite interval mapping 
identified 119 additive QTLs on 20 chromosomes 
except 4D; among them, 15 accounted for more 
than 10% of the phenotypic variation across two or 
three environments. Twelve QTLs for Mixograph 

parameters, 17 for RVA parameters and 55 for 
Mixolab parameters were new. Eleven QTL clusters 
were identified. The closely linked SNP markers 
can be used in marker-assisted wheat breeding in 
combination with the Kompetitive Allele Specific 
PCR (KASP) technique for improvement of 
processing quality in bread wheat. 
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Ïðîâåäåí³ äîñë³äæåííÿ ç îö³íêè çà êîìïëåêñîì 
ñåëåêö³éíèõ îçíàê 8 ñêîðîñòèãëèõ ë³í³é ïëàçìè 
Àéîäåíò ñòîñîâíî ¿õ àäàïòàö³¿ äî óìîâ ñòåïîâî¿ 
çîíè Óêðà¿íè. Âèçíà÷åíî ïðîÿâ îñíîâíèõ îçíàê: 
âðîæàéí³ñòü òà âîëîã³ñòü çåðíà, âèñîòà ðîñëèí 
òà ïðèêð³ïëåííÿ êà÷àíà, òðèâàë³ñòü âåãåòàö³é-
íîãî ïåð³îäó â ð³çíèõ óìîâàõ ðîê³â âèâ÷åííÿ. Âè-
ä³ëåí³ êðàù³ ç íèõ ïîð³âíÿíî ç³ ñòàíäàðòîì

Êëþ÷îâ³ ñëîâà: ñàìîçàïèëåí³ ë³í³¿, êóêóðóäçà, 
ïëàçìà Àéîäåíò, óðîæàéí³ñòü çåðíà, âîëîã³ñòü 
çåðíà, á³îìåòðè÷í³ ïîêàçíèêè

Ñâ³òîâà ñåëåêö³ÿ êóêóðóäçè â îñíîâíîìó áàçó-
ºòüñÿ íà âèêîðèñòàíí³ ñïîð³äíåíèõ ë³í³é ð³çíèõ 
ãåíåòè÷íèõ ïëàçì. Ïðè ¿õ ñòâîðåíí³ âèêîðèñ-
òîâóºòüñÿ ñïåö³àëüí³ ã³áðèäí³ êîìá³íàö³¿ îòðè-
ìàíí³ ïðè ñõðåùóâàíí³ êðàùèõ åë³òíèõ ë³í³é. 
Íåâåëèêå ÷èñëî òàêèõ ë³í³é âñå æ äîçâîëÿº 
ñèíòåçóâàòè çíà÷íó ê³ëüê³ñòü ð³çíèõ çà ñòðóê-
òóðîþ ã³áðèä³â, ÿê³ ïî-ð³çíîìó ðåàãóþòü íà ñà-
ìîçàïèëåííÿ. Ïðè öüîìó ïîäàëüøèé ïðîãðåñ â 
ãåòåðîçèñí³é ñåëåêö³¿ çàáåçïå÷óºòüñÿ ïîñò³éíèì 
óäîñêîíàëåííÿì â³äîìèõ áàçîâèõ ìîäåëåé îñíî-
âàíèõ íà àëüòåðíàòèâíèõ ãðóïàõ ë³í³é.

Ìåòà íàøî¿ ðîáîòè ïîâ’ÿçàíà ç îö³íêîþ òà äî-
áîðîì çà êîìïëåêñîì ñåëåêö³éíèõ îçíàê ñêîðîñ-
òèãëèõ ë³í³é (ÌÑ555, ÄÊ714/195, ÄÊ744, ÄK237, 
ÄÊ216, ÄÊ234, ÄÊ213, ÄÊ1274) ïëàçìè Àéîäåíò 
ñòîñîâíî àäàïòîâàíîñò³ ¿õ äî óìîâ ñòåïîâî¿ çîíè 
Óêðà¿íè. Ñòàíäàðòîì ïðè ¿õ âèïðîáóâàíí³ áóëà 
øèðîêî âèêîðèñòîâóâàíà â ïðàêòè÷í³é ñåëåêö³¿ 
ë³í³ÿ ÄÊ744.

Ïîãîäí³ óìîâè â ðîêè äîñë³äæåíü ñêëàäàëèñü 
ïî ð³çíîìó. Çîêðåìà, òåìïåðàòóðà ïîâ³òðÿ â ïåð³-
îä âåãåòàö³¿ 2013 ð. áóëà âèùîþ íà 1,3 °Ñ çà ñå-
ðåäíþ áàãàòîð³÷íó. Ïîñóøëèâ³ ÿâèùà ïðîòÿãîì 
âñüîãî âåñíÿíî–ë³òíüîãî ïåð³îäó ñïîñòåð³ãàëèñü 
ó 2013 òà 2015 ð., àëå äðóãà ïîëîâèíà 2013 ð. 
çà ê³ëüê³ñòþ îïàä³â ïðàêòè÷íî íå â³äð³çíÿëàñÿ 
â³ä ñåðåäí³õ áàãàòîð³÷íèõ ïîêàçíèê³â. Ó 2014 
ð. ïåðøèé ïåð³îä âåãåòàö³¿ â³äçíà÷àâñÿ ñïðèÿò-
ëèâèì äëÿ ðîñòó òà ðîçâèòêó êóêóðóäçè, ïðîòå 
àíîìàëüíî ñóõà ïîãîäà, ùî ñêëàëàñÿ ç òðåòüî¿ 
äåêàäè ëèïíÿ äî äðóãî¿ äåêàäè âåðåñíÿ ïðèçâå-

ëà äî çíà÷íèõ âòðàò âðîæàéíîñò³, ÿêà áóëà íàé-
íèæ÷îþ (3,36 ò/ãà) çà ðîêè äîñë³äæåíü. 

Ìàêñèìàëüíó ñåðåäíþ âðîæàéí³ñòü (4,24 ò/ãà) 
ë³í³¿ ñôîðìóâàëè â 2013 ð. ³ íà 14,4% íèæ÷ó 
â 2015 ð. Íàéâèùèì öåé ïîêàçíèê áóâ ó ë³í³¿ 
ÌÑ555, ÿêà ïðè ñåðåäí³é âðîæàéíîñò³ 5,35 ò/
ãà ïåðåâèùèëà ë³í³þ ñòàíäàðò ÄÊ744 íà 0,13 ò/
ãà. Ó ðåøòè ë³í³é ñåðåäíÿ âðîæàéí³ñòü áóëà íà 
0,89-3,06 ò/ãà íèæ÷îþ çà ñòàíäàðò.

Âàæëèâèì ïîêàçíèêîì õàðàêòåðèñòèêè ë³í³é 
º ñòàá³ëüí³ñòü âðîæàéíîñò³ çà ðîêàìè. Íàéìåí-
øèìè êîëèâàííÿìè öüîãî ïîêàçíèêà õàðàêòåðè-
çóâàëèñÿ ë³í³¿ ÄÊ237 òà ÄÊ1274. Ó ïåðøî¿ ç íèõ 
âîíà ñòàíîâèëà 3,19 ò/ãà â 2013 ð. ³ 3,52 ò/ãà ó 
2015 ð., à ó äðóãî¿ â³äïîâ³äíî 4,57 òà 4,21 ò/ãà.

Çáèðàëüíà âîëîã³ñòü çåðíà º îäí³ºþ ç íàéâàæ-
ëèâ³øèõ ñåëåêö³éíèõ îçíàê, ÿêà â îñíîâíîìó 
âèçíà÷àºòüñÿ ãåíîòèïîì ë³í³é, à òàêîæ ïîãîäíè-
ìè óìîâàìè â ïåð³îä ¿õ âèçð³âàííÿ. Çã³äíî ç ðå-
çóëüòàòàìè íàøèõ äîñë³äæåíü â ñåðåäíüîìó çà 
ðîêàìè ó âñ³õ ë³í³é âîíà áóëà áëèçüêîþ – â³ä 
14,0 % (ë³í³ÿ ÄÊ216) äî 14,9 % (ë³í³ÿ ÄÊ714/195). 
Ñòîñîâíî îêðåìèõ ðîê³â, òî ì³í³ìàëüíèì öåé ïî-
êàçíèê áóâ ó 2014 ð. (13,2 %), à ìàêñèìàëüíèì 
ó 2013 ð. (16,4 %).

Ùîäî òðèâàëîñò³ âåãåòàö³éíîãî ïåð³îäó ó ë³-
í³é, òî ìè éîãî âèçíà÷àëè çà òðèâàë³ñòþ ïåð³îäó 
ñõîäè – öâ³ò³ííÿ 50% êà÷àí³â, ç ÿêèì â³í ò³ñíî 
êîðåëþº. Ñòàá³ëüíî çà ðîêè äîñë³äæåíü á³ëüø 
ðàííº öâ³ò³ííÿ çà ñòàíäàðò â³äçíà÷åíî ó ë³í³é 
ÄÊ1274 òà ÌÑ555. Äîñòîâ³ðíî á³ëüøîþ í³æ ó 
ë³í³¿ ÄÊ744 íà 12 äîáè áóëà òðèâàë³ñòü ïåð³îäó 
ñõîäè – öâ³ò³ííÿ ó ë³í³é ÄÊ213, ÄÊ216, ÄÊ234, 
ÄÊ237 òà ÄÊ714/195 ó 2014 ð. Ó 2015 ð. äîñòî-
â³ðíî ï³çí³øå çà ñòàíäàðò öâ³ëà ò³ëüêè ë³í³ÿ 
ÄÊ714/195 (62,0 äîáè).

Âèñîòà ðîñëèí òà âèñîòà ïðèêð³ïëåííÿ êà÷à-
í³â ó ë³í³é, â³ä³ãðàº âàæëèâó ðîëü ç òî÷êè çîðó 
âèêîðèñòàííÿ ¿õ â ÿêîñò³ áàòüê³âñüêèõ ôîðì 
ã³áðèä³â. Áóëî âèÿâëåíî çíà÷íó äèôåðåíö³àö³þ 
âèõ³äíîãî ìàòåð³àëó çà îçíàêàìè «âèñîòà ðîñ-
ëèí» òà «âèñîòà ïðèêð³ïëåííÿ êà÷àíà» â ìåæ-
àõ 148,5-171,5 ñì òà 36,0-66,0 ñì â 2013ð., 165,0-
192,0 òà 35,0-80,0 ñì â 2014 ð., 126,0-162,0 ñì òà 


