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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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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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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.
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