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ÂÇÀÈÌÎÑÂßÇÜ ÑÒÎÌÀÒÎÃÐÀÔÈ×ÅÑÊÈÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ ËÈÑÒÀ 
Ñ ÌÎÐÎÇÎÑÒÎÉÊÎÑÒÜÞ ÃÅÍÎÒÈÏÎÂ ÏØÅÍÈÖÛ ÌßÃÊÎÉ 

Èññëåäîâàëè ñâÿçü âàðüèðîâàíèÿ ñòîìàòîãðàôè÷åñêèõ ïðèçíàêîâ 
ëèñòà ñ óðîâíåì ìîðîçîñòîéêîñòè ñîðòîâ (ïîòîìñòâî èíäèâèäó-
àëüíûõ ðàñòåíèé) ïøåíèöû ìÿãêîé. Ó 21 % ñîðòîâ âûñîêèé óðî-
âåíü ìîðîçîñòîéêîñòè äîñòîâåðíî êîððåëèðîâàë ñ áîëüøåé ïëîò-
íîñòüþ óñòüèö è ìåíüøåé äëèíîé çàìûêàþùèõ êëåòîê (r

s 
= 0,46 ± 

± 0,215 è –0,46 ± 0,215 ñîîòâåòñòâåííî). Ïî ðåçóëüòàòàì êëàñòåð-
íîãî àíàëèçà âûäåëåíà ãðóïïà ñîðòîâ, â êîòîðîé âûñîêèé óðîâåíü 
ìîðîçîñòîéêîñòè àññîöèèðîâàí ñ ìåíüøåé äëèíîé çàìûêàþùèõ 
êëåòîê è âûñîêîé ïëîòíîñòüþ ðàñïîëîæåíèÿ óñòüèö. 

Êëþ÷åâûå ñëîâà: Triticum aestivum L., óñòüèöà, çàìûêàþùèå êëåòêè, 
ìîðîçîñòîéêîñòü. 

Ââåäåíèå. Íèçêèå òåìïåðàòóðû ÿâëÿþòñÿ îäíèì èç íåãàòèâíûõ 
àáèî òè÷åñêèõ ñòðåññîâûõ ôàêòîðîâ ñðåäû, ëèìèòèðóþùèõ ïðîäóêòèâ-
íîñòü è àðåàë ñîðòîâ îçèìûõ êóëüòóð. Âîçäåéñòâèå ìîðîçà âûçûâàåò 
â êëåòêàõ è òêàíÿõ ñòðóêòóðíûå è ôóíêöèîíàëüíûå èçìåíåíèÿ, çíà÷è-
òåëüíàÿ ÷àñòü êîòîðûõ íîñèò çàùèòíî-ïðèñïîñîáèòåëüíûé õàðàêòåð. 
Â ïðîöåññå àäàïòàöèè ê íèçêèì òåìïåðàòóðàì ïðîèñõîäèò ïåðåñòðîéêà 
ðîñòîâûõ ïðîöåññîâ, ÷òî, â ñâîþ î÷åðåäü, ïðèâîäèò ê ñíèæåíèþ íåãàòèâ-
íîãî âîçäåéñòâèÿ ïðîìîðàæèâàíèÿ íà êëåòî÷íûå ñòðóêòóðû. Îäíèì èç 
àñïåêòîâ ìåõàíèçìà óñòîé÷èâîñòè ÿâëÿþòñÿ ñòîìàòîãðàôè÷åñêèå ïðè-
çíàêè — äëèíà çàìûêàþùèõ êëåòîê è ïëîòíîñòü ðàñïîëîæåíèÿ óñòüèö, 
ñ ïîìîùüþ êîòîðûõ ðàñòåíèÿ ñïîñîáíû êîíòðîëèðîâàòü ñâîé óðîâåíü 
ãàçî- è âîäîîáìåíà â ñîîòâåòñòâóþùåé îêðóæàþùåé ñðåäå. Äàííûé êîí-
òðîëü îñóùåñòâëÿåòñÿ â äâóõ íàïðàâëåíèÿõ: âî-ïåðâûõ, ðàñòåíèÿ ìîãóò 
ðåãóëèðîâàòü òóðãîð çàìûêàþùèõ êëåòîê, íåïîñðåäñòâåííî óìåíüøàÿ 
óñòüè÷íóþ äèàôðàãìó, è, êàê ñëåäñòâèå ýòîãî, ïîòåðè âîäû è ãàçîîáìåí, 
âî-âòîðûõ, — ïóòåì èçìåíåíèÿ ðàçìåðîâ çàìûêàþùèõ êëåòîê óñòüèö è 
óñòüè÷íîé ïëîòíîñòè â ïðîöåññå ðàçâèòèÿ. Casson è Hetherington [1] îò-
ìåòèëè âëèÿíèå êëèìàòè÷åñêèõ ôàêòîðîâ, òàêèõ êàê ñâåò, ÑÎ

2
, îòíîñè-
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òåëüíàÿ âëàæíîñòü è äåôèöèò âîäû, à òàêæå ãîðìîíîâ, íà âàðüèðîâàíèå 
ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö, õîòÿ ìåõàíèçìû, êîòîðûå ìîäóëèðóþò 
äàííûå ýôôåêòîðû, èçó÷åíû íåäîñòàòî÷íî. Limin è Fowler [2] áûëî ïðåä-
ëîæåíî èñïîëüçîâàòü äëèíó çàìûêàþùèõ êëåòîê óñòüèö êàê ìàðêåðíûé 
ïðèçíàê ïðè îòáîðå íà ïîâûøåíèå óñòîé÷èâîñòè ðàñòåíèé ê íèçêèì òåì-
ïåðàòóðàì. Ñâÿçü âàðüèðîâàíèÿ ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö ëèñòà 
â ïîëåâûõ óñëîâèÿõ ñ óðîâíåì ìîðîçîñòîéêîñòè ðàñêóñòèâøèõñÿ ðàñòå-
íèé (ìåòîä ïó÷êîâ) îòìå÷åíà â íàáîðå ðåêîìáèíàíòíî-èíáðåäíûõ ëèíèé 
êîìáèíàöèè ñêðåùèâàíèÿ Îäåññêàÿ 16 / Áåçîñòàÿ 1 [3]. Â ñâîþ î÷åðåäü 
ìåíüøàÿ äëèíà çàìûêàþùèõ êëåòîê óñòüèö ëèñòà â íàáîðå ñîðòîâ îòìå-
÷åíà ó ãåíîòèïîâ ñ áîëåå âûñîêèì óðîâíåì ìîðîçîñòîéêîñòè [4]. 

Ó ìíîãèõ âèäîâ ðàñòåíèé ïîä âîçäåéñòâèåì ïîëîæèòåëüíûõ íèçêèõ 
òåìïåðàòóð íàáëþäàåòñÿ óâåëè÷åíèå ìîðîçîñòîéêîñòè — ÿâëåíèå, èç-
âåñòíîå êàê àêêëèìàòèçàöèÿ, èëè çàêàëèâàíèå [5, 6]. Â òå÷åíèå äàííî-
ãî ïåðèîäà íèçêîòåìïåðàòóðíîãî âîçäåéñòâèÿ àêêóìóëÿöèÿ íåñêîëüêèõ 
ðåãóëèðóåìûõ òåìïåðàòóðîé ãåíîâ (COR) êîððåëèðóåò ñ óðîâíåì ìîðî-
çîñòîéêîñòè [7]. Ïîêàçàíî, ÷òî ïðîìîóòåðû íåñêîëüêèõ ãåíîâ, ó÷àñòâóþ-
ùèõ â àäàïòàöèè ê õîëîäó è äåãèäðàòàöèè ó Arabidopsis thaliana, ñîäåð-
æàò Ñ-ïîâòîðû (CRT) è ÷óâñòâèòåëüíûå ê äåãèäðàòàöèè ýëåìåíòû (DRE) 
(dehydration responsive element) [8]. Òàêæå ñîîáùàëîñü î DRE / CRT 
ñâÿçàííûõ ïîñëåäîâàòåëüíîñòÿõ êàê î ÷óâñòâèòåëüíûõ ê íèçêîòåìïåðà-
òóðíîìó âîçäåéñòâèþ ýëåìåíòàõ (LTREs) â ïðîìîóòåðàõ Brassica napus 
BN115 [9] è Triticum aestivum L. wcs120 [10] ãåíîâ. CBF/DREB (C-repet 
binding factor / dehidratation drought responsive element binding) áåëêè — 
íàèáîëåå õàðàêòåðíûå ôàêòîðû òðàíñêðèïöèè, êîòîðûå ñâÿçàíû ñ CRT 
/ DRE ýëåìåíòîì è àêòèâèðóþòñÿ ýêñïðåññèåé ãåíîâ, ÷óâñòâèòåëüíûõ ê 
âîçäåéñòâèþ õîëîäà è / èëè çàñóõè [11, 12]. Òàê, ó ïøåíèöû âûÿâëåíî 
íåñêîëüêî CBF ãåíîâ, èäåíòè÷íûõ ICE1 (INDUCER of CBF EXPRESSION 1) 
ãåíó Arabidopsis thaliana [13], êëþ÷åâàÿ ðåãóëÿòîðíàÿ ðîëü êîòîðûõ, êàê 
â ïðîöåññå àäàïòàöèè ê óñëîâèÿì õîëîäîâîãî ñòðåññà, òàê è â ðåãóëÿöèè 
ïðîöåññîâ ðàçâèòèÿ óñòüèö, îòìå÷åíà ðÿäîì èññëåäîâàòåëåé [14, 15]. 
Äâîéíàÿ ðîëü ICE1 ãåíîâ — â òðàíñêðèïöèîííîé ðåãóëÿöèè ê õîëîäó è 
óñòüè÷íîé äèôôåðåíöèàöèè — ìîæåò áûòü îòðàæåíèåì êëþ÷åâîé ñòðà-
òåãèè, îñíîâàííîé íà îáúåäèíåíèè ïðîãðàìì ýêîëîãè÷åñêîé àäàïòàöèè 
è ðàçâèòèÿ ó íàçåìíûõ ðàñòåíèé [16]. 

Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿåòñÿ îöåíêà âçàèìîñâÿçè âàðüèðîâà-
íèÿ äëèíû çàìûêàþùèõ êëåòîê è/èëè ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö 
ëèñòà ñ ìîðîçîñòîéêîñòüþ ïðîðîñòêîâ îçèìîé ïøåíèöû â çàâèñèìîñòè 
îò óñëîâèé çàêàëèâàíèÿ è òåìïåðàòóðû ïðîìîðàæèâàíèÿ. 

Ìàòåðèàëû è ìåòîäû. Â êà÷åñòâå èñõîäíîãî ìàòåðèàëà èñïîëüçî-
âàëè âûáîðêó èç 18 ñîðòîâ (ïîòîìñòâî èíäèâèäóàëüíûõ ðàñòåíèé) îçèìîé 
ìÿãêîé ïøåíèöû, îäèí èç êîòîðûõ (Îäåññêàÿ êðàñíîêîëîñàÿ) áûë ïðåä-
ñòàâëåí äâóìÿ ëèíèÿìè. Ïðåîáëàäàëè ñîðòà ñåëåêöèè ÑÃÈ–ÍÖÑÑ (Àëü-
áàòðîñ îäåññêèé, Áîðâèé, Áóí÷óê, Êðàñåíü, Ëóçàíîâêà îäåññêàÿ, Îäåñ-
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ñêàÿ 16, Îäåññêàÿ êðàñíîêîëîñàÿ, Ïûëûïèâêà, Ïîðàäà, Ïðèìà îäåññêàÿ 
è Óæèíîê), òàêæå ïðèñóòñòâîâàëè ñîðòà Ìèðîíîâñêîãî èíñòèòóòà ïøåíè-
öû èì. Â. Ì. Ðåìåñëî (Ìèðîíîâñêàÿ 808) è ðàçëè÷íûõ ÍÈÓ Ðîññèè (Áåç-
îñòàÿ 1, Âîëæñêàÿ 7, Âîðîíåæñêàÿ 85, Îðåíáóðãñêàÿ 48, Òàìáîâñêàÿ 12, 
Óëüÿíîâêà 76). Ñåìåíà âûñåâàëè íà îäíîðÿäêîâûõ äåëÿíêàõ (äëèíà ðÿäêà 
1 ì) ïî 20 çåðíîâîê íà ðÿäîê ñ ïëîùàäüþ ïèòàíèÿ 30 õ 5 ñì2 ðåíäîìèçèðî-
âàííûìè áëîêàìè â òðåõ ïîâòîðåíèÿõ â ïåðâîé äåêàäå îêòÿáðÿ 2013 ãîäà íà 
îïûòíîì ó÷àñòêå îòäåëà îáùåé è ìîëåêóëÿðíîé ãåíåòèêè ÑÃÈ–ÍÖÑÑ. Ìî-
ðîçîñòîéêîñòü ( % æèâûõ ðàñòåíèé) ñîðòîâ îöåíèâàëè â ôàçå ïðîðîñòêîâ, 
êîòîðûå âûðàùèâàëè â áóìàæíûõ ðóëîíàõ ñîãëàñíî îáùåïðèíÿòîé ìåòî-
äèêè [17]. Ðàñòåíèÿ çàêàëèâàëè â óñëîâèÿõ óäëèíåííîãî (16 ÷àñîâ) äíÿ ñ 
ïîñëåäóþùèì ïðîìîðàæèâàíèåì ïðè -12 è -13 °Ñ (-12 ÄÄ è -13 ÄÄ ñîîò-
âåòñòâåííî) è óêîðî÷åííîãî äíÿ (12 ÷àñîâ) ïðè -12 °Ñ (-12 ÊÄ). Äëÿ ñòàòè-
ñòè÷åñêèõ ðàñ÷åòîâ ïðîöåíò æèâûõ ðàñòåíèé ïðåîáðàçîâûâàëè ñïîñîáîì 
óãëîâîé òðàíñôîðìàöèè â åäèíèöû -ïðåîáðàçîâàíèÿ Ôèøåðà [18]. 

Èçìåðÿëè ñòîìàòîãðàôè÷åñêèå ïîêàçàòåëè ðåíäîìèçèðîâàííî íà 
ñðåäíåé ÷àñòè àáàêñèàëüíîé ïîâåðõíîñòè ïîëíîñòüþ ñôîðìèðîâàâøå-
ãîñÿ òðåòüåãî ëèñòà ñ èñïîëüçîâàíèåì îêóëÿðíîãî âèíòîâîãî ìèêðîìå-
òðà Ì4Á-1–15 ìåòîäîì ñâåòëîãî ïîëÿ â ïðîõîäÿùåì ñâåòå ïðè óâåëè÷å-
íèè 15õ20 [19]. Äëÿ àíàëèçà îäíîãî ãåíîòèïà ó êàæäîãî èç 5–10 ðàñòåíèé 
ïðîâîäèëè ïî 20 îïðåäåëåíèé äëèíû çàìûêàþùèõ êëåòîê è êîëè÷åñòâà 
óñòüèö. Ïëîòíîñòü ðàñïîëîæåíèÿ óñòüèö ðàññ÷èòûâàëè ïóòåì äåëåíèÿ 
êîëè÷åñòâà óñòüèö â ïðåäåëàõ îêóëÿðíîé ðåøåòêè íà ïëîùàäü äàííîé 
ðåøåòêè (0,8 ìì2). Äëÿ ðàñ÷åòîâ èíäèâèäóàëüíûõ è ãåíîòèïè÷åñêèõ ïî-
êàçàòåëåé ïî ïðèçíàêàì «äëèíà çàìûêàþùèõ êëåòîê» è «ïëîòíîñòü ðàñ-
ïîëîæåíèÿ óñòüèö» èñïîëüçîâàëè ñðåäíþþ àðèôìåòè÷åñêóþ è ñðåäíþþ 
ãàðìîíè÷åñêóþ ñîîòâåòñòâåííî äëÿ êàæäîãî ïðèçíàêà [20]. 

Ïðîâåðêó íîðìàëüíîñòè ðàñïðåäåëåíèÿ çíà÷åíèé ïðèçíàêîâ îñó-
ùåñòâëÿëè ïðè ïîìîùè êðèòåðèÿ Êîëìîãîðîâà-Ñìèðíîâà () [21]. 
Îöåíêó äîñòîâåðíîñòè âëèÿíèÿ ôàêòîðà íà âàðüèðîâàíèå ïðèçíàêà ïðî-
âîäèëè ñ èñïîëüçîâàíèåì îäíîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà ñ 
ïîìîùüþ t-êðèòåðèÿ Ñòüþäåíòà äëÿ íåçàâèñèìûõ âûáîðîê è ïîêàçàòå-
ëÿ ÍÑÐ (íàèìåíüøàÿ ñóùåñòâåííàÿ ðàçíèöà) — îöåíèâàëè çíà÷èìîñòü 
ðàçëè÷èé ïðè ïîïàðíîì ñðàâíåíèè è â äèñïåðñèîííîì êîìïëåêñå ìåæäó 
ãåíîòèïàìè ñîîòâåòñòâåííî. Äëÿ îïðåäåëåíèÿ òåñíîòû êîððåëÿöèîííîé 
ñâÿçè è âàðüèðîâàíèÿ ïðèçíàêîâ èñïîëüçîâàëè êîýôôèöèåíò ðàíãîâîé 
êîððåëÿöèè Ñïèðìåíà (r

s
) è êîýôôèöèåíò âàðèàöèè (CV) ñîîòâåòñòâåí-

íî [22, 23]. Äîñòîâåðíîñòü ðàçíèöû ìåæäó äâóìÿ êîýôôèöèåíòàìè êîð-
ðåëÿöèè ðàññ÷èòûâàëè ñîãëàñíî ðåêîìåíäàöèÿì Ðîêèöêîãî [24]. 

Ðàñïðåäåëåíèå ãåíîòèïîâ íà ôåíîòèïè÷åñêèå êëàññû ïî ñîâîêóï-
íîñòè êîððåëèðîâàííûõ ïðèçíàêîâ îñóùåñòâëÿëè ìåòîäîì Óîðäà — îä-
íîé èç èåðàðõè÷åñêèõ ïðîöåäóð êëàñòåðíîãî àíàëèçà [25]. Ïîêàçàòåëåì 
ñõîäñòâà ìåæäó êëàñòåðàìè â äàííîì àíàëèçå ÿâëÿåòñÿ ýâêëèäîâî ðàñ-
ñòîÿíèå. Äëÿ îïðåäåëåíèÿ êîëè÷åñòâà êëàñòåðîâ èñïîëüçîâàëè ïîðîãî-
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âîå ýâêëèäîâî ðàññòîÿíèå íà ãðàôèêå ïðîöåññà îáúåäèíåíèÿ, òî åñòü 
ðàññòîÿíèå, ïðè ïðåâûøåíèè êîòîðîãî îáúåäèíÿòüñÿ áóäóò ñëèøêîì îò-
äàëåííûå ãåíîòèïû. 

Ðåçóëüòàòû è îáñóæäåíèå. Ïðåäâàðèòåëüíàÿ îöåíêà ïî êðèòåðèþ 
Êîëìîãîðîâà-Ñìèðíîâà ïîäòâåðäèëà ñîîòâåòñòâèå ðàñïðåäåëåíèÿ çíà-
÷åíèé äëèíû çàìûêàþùèõ êëåòîê (ÇÊÓ), ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö 
(ÏÐÓ) è ìîðîçîñòîéêîñòè â èçó÷åííîé âûáîðêå ãåíîòèïîâ íîðìàëüíîìó 
ðàñïðåäåëåíèþ (òàáë. 1) è ïðàâîìåðíîñòü ïðèìåíåíèÿ ìåòîäà äèñ-
ïåðñèîííîãî àíàëèçà äëÿ ïîñëåäóþùèõ ðàñ÷åòîâ. Îáóñëîâëåííîñòü 
 âàðüèðîâàíèÿ çíà÷åíèé êàê ñòîìàòîãðàôè÷åñêèõ ïðèçíàêîâ, òàê è óðîâ-
íÿ ìîðîçîñòîéêîñòè, âëèÿíèåì ôàêòîðà «ãåíîòèï» ïîäòâåðæäåíà äîñòî-
âåðíûìè çíà÷åíèÿìè êðèòåðèÿ Ôèøåðà. 

Äëèíà çàìûêàþùèõ êëåòîê óñòüèö ñîðòîâ èçó÷åííîãî íàáîðà âàðüè-
ðîâàëà îò 67,3 äî 79,3 ìêì. Ìàêñèìàëüíîé äëèíîé ÇÊÓ õàðàêòåðèçîâà-
ëàñü âòîðàÿ ëèíèÿ ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ/2 (79,3 ìêì). Äîñòî-
âåðíî ìåíüøàÿ íà 3,0–9,0 ìêì (ÍÑÐ

0,05
= 2,2 ìêì) ñôîðìèðîâàëàñü äëèíà 

ÇÊÓ ó îñòàëüíûõ ãåíîòèïîâ èçó÷åííîãî íàáîðà. 
Ïî ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö ðàçëè÷èÿ ìåæäó ãåíîòèïàìè 

ñîñòàâèëè 14,1 øò./ìì2 (ÍÑÐ
0,05

= 2,6 øò./ìì2). Ìàêñèìàëüíîå êîëè-
÷åñòâî óñòüèö íà åäèíèöó ïëîùàäè âûÿâëåíî ó ñîðòà Òàìáîâñêàÿ 12 
(36,9 øò./ ìì2). Âñå îñòàëüíûå ñîðòà èçó÷åííîãî íàáîðà äîñòîâåðíî 
óñòóïàëè óêàçàííîìó ñîðòó. Íàèìåíüøàÿ ÏÐÓ îòìå÷åíà ó ñîðòà Êðà-
ñåíü (22,8 øò./ìì2). Âòîðàÿ ëèíèÿ ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ/2 
(23,4 øò./ ìì2), à òàêæå ñîðòà Ëóçàíîâêà îäåññêàÿ (24,0 øò./ìì2), Áåç-
îñòàÿ 1 (24,6 øò./ìì2) ñôîðìèðîâàëè íåñêîëüêî áîëüøåå êîëè÷åñòâî 
óñòüèö íà åäèíèöó ïëîùàäè ëèñòà, íî äàííîå óâåëè÷åíèå îêàçàëîñü íå-
ñóùåñòâåííûì. Ñëåäóåò îòìåòèòü íàëè÷èå ñðåäíåé îòðèöàòåëüíîé ñâÿ-
çè (r

s 
= -0,69) ìåæäó âàðüèðîâàíèåì äëèíû ÇÊÓ è ÏÐÓ â äàííîì íàáîðå, 

î ÷åì ñâèäåòåëüñòâîâàëà âûñîêàÿ äîñòîâåðíîñòü (Ð  0,01) êîýôôèöè-
åíòà ðàíãîâîé êîððåëÿöèè ìåæäó äàííûìè ïðèçíàêàìè. Ñëåäîâàòåëü-
íî, ó ïî÷òè 50 % ãåíîòèïîâ (R2=0,48) óâåëè÷åíèå äëèíû ÇÊÓ ñîïðÿæåíî 
ñ óìåíüøåíèåì ïëîòíîñòè ðàñïîëîæåíèÿ óñòüèö èëè íàîáîðîò — óâåëè-
÷åíèå ÏÐÓ ñ óìåíüøåíèåì äëèíû ÇÊÓ. 

Áîëüøèå ðàçëè÷èÿ ìåæäó ñîðòàìè ïî óðîâíþ ìîðîçîñòîéêîñòè 
(CV=47,4 %) âûÿâëåíû ïðè çàêàëèâàíèè ðàñòåíèé â óñëîâèÿõ óäëèíåí-
íîãî (16 ÷àñîâ) äíÿ è òåìïåðàòóðå ïðîìîðàæèâàíèÿ -13 °Ñ (-13 °Ñ ÄÄ). 
Â äàííîì âàðèàíòå ñðåäíèé óðîâåíü ìîðîçîñòîéêîñòè ñîðòîâ ñîñòàâèë 
44,8 %, à ìàêñèìàëüíûé è ìèíèìàëüíûé 87,5 % (Óëüÿíîâêà 76) è 10,0 % 
(âòîðàÿ ëèíèÿ ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ/2) ñîîòâåòñòâåííî. ×å-
òûðå ñîðòà (Áåçîñòàÿ 1, Ïîðàäà, Àëüáàòðîñ îäåññêèé è Âîëæñêàÿ 7) äî-
ñòîâåðíî íå îòëè÷àëèñü ïî äàííîìó ïðèçíàêó îò ñîðòà Óëüÿíîâêà 76, à 
Ëóçàíîâêà îäåññêàÿ (13,5 %), Áóí÷óê (19,5 %), Òàìáîâñêàÿ 12 (25,2 %), 
Îðåíáóðãñêàÿ 48 (27,4 %) è Âîðîíåæñêàÿ 85 (33,7 %) — îò ëèíèè Îäåñ-
ñêàÿ êðàñíîêîëîñàÿ/2. 
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Â óñëîâèÿõ óäëèíåííîãî (16 ÷àñîâ) äíÿ ïîâûøåíèå òåìïåðàòóðû 
ïðîìîðàæèâàíèÿ äî -12°C (-12°Ñ ÄÄ) ïðèâåëî ê óìåíüøåíèþ âàðüèðî-
âàíèÿ íà 14,7 % (CV=32,7 %) è äîñòîâåðíîìó (t=4,25; t

0,05
= 2,04, df = 36) 

óâåëè÷åíèþ íà 30,4 % ñðåäíåãî óðîâíÿ ìîðîçîñòîéêîñòè ñîðòîâ äî 
75,2 % â ñðàâíåíèè ñ òàêîâûì â âàðèàíòå -13 °Ñ ÄÄ, à òàêæå ê ñìåíå ðàí-
ãîâ ñîðòîâ ïî ìîðîçîñòîéêîñòè. Ðàçìàõ âàðüèðîâàíèÿ óðîâíÿ ìîðîçî-
ñòîéêîñòè ñîð òîâ â âàðèàíòå îïûòà -12 °Ñ ÄÄ ñîñòàâèë 73,5 % — îò 23,2 
(Áåçîñòàÿ 1) äî 96,7 % (Îðåíáóðãñêàÿ 48). Ïîêàçàòåëè ìîðîçîñòîéêîñòè 
Ëóçàíîâêè îäåññêîé (26,9 %) è ïåðâîé ëèíèè Îäåññêîé êðàñíîêîëîñîé/1 
(32,9 %) äîñòîâåðíî íå îòëè÷àëèñü îò òàêîâûõ ó Áåçîñòîé 1. Ó ñîðòîâ Ïî-
ðàäà, Óæèíîê, Áóí÷óê, Îäåññêàÿ 16, Ìèðîíîâñêàÿ 808, Àëüáàòðîñ îäåñ-
ñêèé, Âîëæñêàÿ 7, Ïðèìà îäåññêàÿ, Êðàñåíü, Âîðîíåæñêàÿ 85 ñôîðìè-
ðîâàëñÿ áîëåå íèçêèé óðîâåíü ìîðîçîñòîéêîñòè, êîòîðûé äîñòîâåðíî 
íå îòëè÷àëñÿ îò òàêîâîãî Îðåíáóðãñêîé 48. Ñëåäóåò òàêæå îòìåòèòü äî-
ñòîâåðíîå óâåëè÷åíèå óðîâíÿ ìîðîçîñòîéêîñòè áîëüøèíñòâà ñîðòîâ 
(Áóí÷óê, Îðåíáóðãñêàÿ 48, Òàìáîâñêàÿ 12, Âîðîíåæñêàÿ 85, Îäåññêàÿ 16, 
Êðàñåíü, Óæèíîê, Ìèðîíîâñêàÿ 808, Ïðèìà îäåññêàÿ, Îäåññêàÿ êðàñíî-
êîëîñàÿ /2, Ïûëûïèâêà, Ïîðàäà) íà 73,9–26,0 % â âàðèàíòå îïûòà -12 °Ñ 
ÄÄ â ñðàâíåíèè ñ òàêîâûì -13°Ñ ÄÄ. Â òî æå âðåìÿ óâåëè÷åíèå òåìïåðà-
òóðû ïðîìîðàæèâàíèÿ íà îäèí ãðàäóñ âûçâàëî ñóùåñòâåííîå ñíèæåíèå 
óðîâíÿ ìîðîçîñòîéêîñòè ñîðòà Áåçîñòàÿ 1 íà 52 %. 

Ñîêðàùåíèå íà ÷åòûðå ÷àñà ïðîäîëæèòåëüíîñòè äíÿ â ïåðèîä çàêà-
ëèâàíèÿ (óêîðî÷åííûé 12-÷àñîâîé äåíü) è ïîñëåäóþùåå ïðîìîðàæèâà-
íèå ïðè -12 °Ñ ñïîñîáñòâîâàëî óìåíüøåíèþ âàðüèðîâàíèÿ ïðèçíàêà íà 
5,2 % (CV=27,5 %) è íåäîñòîâåðíîìó (t = 1,55; t

0,05 
= 2,04; df = 36) ñíè-

æåíèþ ñðåäíåãî óðîâíÿ ìîðîçîñòîéêîñòè íàáîðà ñîðòîâ íà 8,7 % (äî 
66,5 %) ïî ñðàâíåíèþ ñ âàðèàíòîì -12 °C ÄÄ. Ðàçíîîáðàçèå ñîðòîâ ïî 
ìîðîçîñòîéêîñòè â äàííîì âàðèàíòå ñîñòàâèëî 62,1 % — îò 34,6 ó Ëóçà-
íîâêè îäåññêîé è Áåçîñòîé 1 äî 96,7 % ó Ïðèìû îäåññêîé. Ïåðâàÿ ëèíèÿ 
ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ/1 (39,6 %) è ñîðò Ïûëûïèâêà (42,8 %) äî-
ñòîâåðíî íå îòëè÷àëèñü îò ïåðâûõ äâóõ ñîðòîâ, à ñîðò Áóí÷óê (91,3 %) — 
îò ñîðòà Ïðèìà îäåññêàÿ. Òàêæå â äàííûõ óñëîâèÿõ îòìåòèëè ñíèæåíèå 
óðîâíÿ ìîðîçîñòîéêîñòè ñîðòîâ: Óæèíîê, Îðåíáóðãñêàÿ 48, Ïûëûïèâêà, 
Àëüáàòðîñ îäåññêèé, Îäåññêàÿ 16, Êðàñåíü è Ïîðàäà íà 36,0–9,6 % â 
ñðàâíåíèè ñ òàêîâûì ïðè -12°Ñ è çàêàëèâàíèè â óñëîâèÿõ 16-÷àñîâîãî 
äíÿ, â ñâîþ î÷åðåäü ó âòîðîé ëèíèè ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ/2 è 
Áåçîñòîé 1, íàîáîðîò, — óâåëè÷åíèå íà 11,8 è 11,4 % ñîîòâåòñòâåííî. 

Êîýôôèöèåíò ðàíãîâîé êîððåëÿöèè ìåæäó äâóìÿ âàðèàíòàìè -12 °Ñ 
ÊÄ è -12 °Ñ ÄÄ ðàâåí r

s
=0,60 ± 0,194 (Ð  0,01), ò. å. íåçàâèñèìî îò ðàçëè-

÷èé ïî ïðîäîëæèòåëüíîñòè äíÿ â ïðîöåññå çàêàëèâàíèÿ ðàíãè 36 % îá-
ðàçöîâ ïî ìîðîçîñòîéêîñòè ïðè -12 °Ñ ñîâïàäàþò. Â òî æå âðåìÿ êîððå-
ëÿöèÿ ìåæäó çíà÷åíèÿìè ìîðîçîñòîéêîñòè âàðèàíòîâ -12 °Ñ ÊÄ è -13 °Ñ 
ÄÄ îòñóòñòâîâàëà (r

s
=0,06 ± 0,242), êàê è ìåæäó âàðèàíòàìè -12 °Ñ ÄÄ è 

-13 °Ñ ÄÄ (r
s
=0,16 ± 0,239). 
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Â ïîëåâûõ óñëîâèÿõ çàêàëèâàíèå ðàñòåíèé îçèìîé ïøåíèöû ïðî-
õîäèò â óñëîâèÿõ åñòåñòâåííîãî óêîðî÷åííîãî äíÿ. Ðàíåå íàìè áûëî 
ïîêàçàíî [4], ÷òî âûñîêèé óðîâåíü ìîðîçîñòîéêîñòè ðàñêóñòèâøèõñÿ 
ðàñòåíèé â ñåðåäèíå ÿíâàðÿ è êîíöå ôåâðàëÿ ñâÿçàí ñ ìåíüøåé äëèíîé 
çàìûêàþùèõ êëåòîê óñòüèö è áîëüøåé ÏÐÓ. Â èçó÷åííîì íàáîðå ñîðòîâ 
òàêæå âûÿâëåíà äîñòîâåðíàÿ ñâÿçü êàê áîëüøåé ïëîòíîñòè óñòüèö, òàê 
è ìåíüøåé äëèíû çàìûêàþùèõ êëåòîê ñîðòîâ ñ âûñîêèì óðîâíåì ìî-
ðîçîñòîéêîñòè ïðè -12 °Ñ è çàêàëèâàíèè â óñëîâèÿõ óêîðî÷åííîãî äíÿ 
(r

s 
= 0,46 ± 0,215 è -0,46 ± 0,215 ñîîòâåòñòâåííî). Ñëåäîâàòåëüíî, ó 21 % 

(R2=0,21) ñîðòîâ äàííîé âûáîðêè âûñîêèé óðîâåíü ìîðîçîñòîéêîñòè îá-
óñëîâëåí íàëè÷èåì áîëüøåãî êîëè÷åñòâà óñòüèö íà åäèíèöó ïëîùàäè 
ëèñòà è ìåíüøåé äëèíîé çàìûêàþùèõ êëåòîê. Â ÷àñòíîñòè, ìàêñèìàëü-
íàÿ ìîðîçîñòîéêîñòü â äàííîì âàðèàíòå îïûòà (-12 °Ñ ÊÄ) îòìå÷åíà ó 
ìåëêîêëåòî÷íîãî ñîðòà Ïðèìà îäåññêàÿ è ñîðòà ñî ñðåäíåé äëèíîé êëå-
òîê Áóí÷óê (ðèñ. 1, à), à ìèíèìàëüíàÿ ìîðîçîñòîéêîñòü — ó òðåõ íàèáî-
ëåå êðóïíîêëåòî÷íûõ ñîðòîâ: Ëóçàíîâêà îäåññêàÿ, Áåçîñòàÿ 1, Îäåññêàÿ 
êðàñíîêîëîñàÿ/1 è ó îòíîñèòåëüíî ìåëêîêëåòî÷íîãî ñîðòà Ïûëûïèâêà. 
Âìåñòå ñ òåì ñðåäíèå çíà÷åíèÿ ìîðîçîñòîéêîñòè ãðóïï ñîðòîâ ñ ìèíè-
ìàëüíûìè, ñðåäíèìè è ìàêñèìàëüíûìè çíà÷åíèÿìè äëèíû çàìûêàþ-
ùèõ êëåòîê ñîñòàâèëè 75,8, 63,3 è 60,7 % ñîîòâåòñòâåííî. 

Ìàêñèìàëüíàÿ ÏÐÓ ñîðòà Òàìáîâñêàÿ 12 è ìèíèìàëüíàÿ ñîðòà 
Êðàñåíü ñâÿçàíû ñ äîâîëüíî âûñîêèì (79 %) è ñðåäíèì ñîîòâåòñòâåí-
íî (65 %) óðîâíåì ìîðîçîñòîéêîñòè ïðè ïðîìîðàæèâàíèè -12 °Ñ ÊÄ 
(ðèñ. 1, á) Ìàêñèìàëüíóþ ìîðîçîñòîéêîñòü â äàííîì âàðèàíòå îïûòà îò-
ìåòèëè ó ñîðòà Ïðèìà îäåññêàÿ — ñî ñðåäíåé ïëîòíîñòüþ ðàñïîëîæå-
íèÿ óñòüèö, à ìèíèìàëüíóþ — ó äâóõ ïàð ñîðòîâ ñ ìèíèìàëüíûìè (Ëóçà-
íîâêà îäåññêàÿ è Áåçîñòàÿ 1) è ñî ñðåäíèìè (Îäåññêàÿ êðàñíîêîëîñàÿ/1 
è Ïûëûïèâêà) çíà÷åíèÿìè äàííîãî ïðèçíàêà. Äîñòîâåðíî âûøå (t = 2,33; 
t

0,05 
= 2,12) íà 21,9 % ñðåäíèé óðîâåíü ìîðîçîñòîéêîñòè çàôèêñèðîâàí ó 

ãðóïïû ñîðòîâ ñî ñðåäíèìè çíà÷åíèÿìè ÏÐÓ â ñðàâíåíèè ñ ìèíèìàëü-
íûìè, êîòîðûé ñîñòàâèë 48,8 %. 

Óâåëè÷åíèå íà ÷åòûðå ÷àñà ïðîäîëæèòåëüíîñòè äíÿ â ïåðèîä çàêà-
ëèâàíèÿ â âàðèàíòå îïûòà -12 °Ñ ÄÄ äîñòîâåðíî íå ñïîñîáñòâîâàëî êàê 
óñèëåíèþ (t=0,34; t

0,05
=2,04, df = 34), òàê è îñëàáëåíèþ (t=-0,53; t

0,05
=2,04, 

df = 34) ñâÿçåé ìåæäó âàðüèðîâàíèåì óðîâíÿ ìîðîçîñòîéêîñòè è çíà-
÷åíèé ñòîìàòîãðàôè÷åñêèõ ïðèçíàêîâ — äëèíû ÇÊÓ (r

s
=0,55 ± 0,210, 

Ð0,05) è ÏÐÓ (r
s
=-0,30 ± 0,231, Ð0,05) ñîîòâåòñòâåííî â ñðàâíåíèè ñ òà-

êîâûìè, ïîëó÷åííûìè â âàðèàíòå îïûòà -12 °Ñ ÊÄ (ñì. âûøå ïî òåêñòó). 
Ìàêñèìàëüíàÿ ìîðîçîñòîéêîñòü â âàðèàíòå îïûòà -12 °Ñ ÄÄ ñâÿçàíà êàê 
ñ ìåëêèìè (Îðåíáóðãñêàÿ 48, Îäåññêàÿ 16, Ïðèìà îäåññêàÿ è Êðàñåíü), 
òàê è ñî ñðåäíèìè (Ìèðîíîâñêàÿ 808, Áóí÷óê, Àëüáàòðîñ îäåññêèé, Óæè-
íîê è Ïîðàäà) ðàçìåðàìè çàìûêàþùèõ êëåòîê (ðèñ. 1, â). Â ñâîþ î÷å-
ðåäü ìèíèìàëüíàÿ ìîðîçîñòîéêîñòü îòìå÷åíà ó ñîðòîâ Áåçîñòàÿ 1, Ëó-
çàíîâêà îäåññêàÿ è ïåðâîé ëèíèè Îäåññêàÿ êðàñíîêîëîñàÿ ñî ñðåäíèìè 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  13

Ðèñ. 1. Äèàãðàììû ðàññåèâàíèÿ ñîðòîâ â êîððåëÿöèîííîì ïîëå è ëèíèÿ ðåãðåñ-
ñèè: à) äëèíû ÇÊÓ è ìîðîçîñòîéêîñòè ïðè -12°Ñ ÊÄ; á) ÏÐÓ è ìîðîçîñòîéêîñòè 
ïðè -12°Ñ ÊÄ; â) äëèíû ÇÊÓ è ìîðîçîñòîéêîñòè ïðè -12°Ñ ÄÄ. Ñîðòà: 1 — Àëü-
áàòðîñ îäåññêèé; 2 — Áåçîñòàÿ 1; 3 — Áîðâèé; 4 — Áóí÷óê; 5 — Âîëæñêàÿ 7; 
6 — Âîðîíåæñêàÿ 85; 7 — Êðàñåíü; 8 — Ëóçàíîâêà îäåññêàÿ; 9 — Ìèðîíîâñêàÿ 
808; 10 — Îäåññêàÿ 16; 11 — Îäåññêàÿ êðàñíîêîëîñàÿ/1; 12 — Îäåññêàÿ êðàñ-
íîêîëîñàÿ/2; 13 — Îðåíáóðãñêàÿ 48; 14 — Ïûëûïèâêà; 15 — Ïîðàäà; 16 — Ïðè-

ìà îäåññêàÿ; 17 — Òàìáîâñêàÿ 12; 18 — Óæèíîê; 19 — Óëüÿíîâêà 76 

ðàçìåðàìè êëåòîê. Â âàðèàíòå îïûòà -12 °Ñ ÄÄ ñðåäíèé óðîâåíü ìîðî-
çîñòîéêîñòè ãðóïïû ñîðòîâ ñ ìèíèìàëüíûìè ðàçìåðàìè çàìûêàþùèõ 
êëåòîê ñîñòàâèë 89,4 %, ÷òî äîñòîâåðíî (t = 4,84; t

0,01 
= 3,36, df = 8) ïðå-

âûñèëî òàêîâîé — ñ ìàêñèìàëüíûìè çíà÷åíèÿìè ïî äàííîìó ïðèçíàêó 
íà 40,5 %. 

Ïî õàðàêòåðó ðàñïðåäåëåíèÿ ãåíîòèïîâ íàèáîëåå êîíòðàñòíîå äå-
ëåíèå ïî óðîâíþ ìîðîçîñòîéêîñòè ïîëó÷åíî â âàðèàíòå îïûòà -12 °Ñ 
ÄÄ â ñðàâíåíèè ñ òàêîâûì ïðè -12 °Ñ ÊÄ, ÷òî ìîæåò áûòü îáóñëîâëåíî 
äåéñòâèåì ãåíîâ ôîòîïåðèîäè÷åñêîé ÷óâñòâèòåëüíîñòè (ðèñ. 1, â). Íà 
ãðàôèêàõ äèàãðàìì ðàññåÿíèÿ ðàñïîëîæåíèå ãðóïïû êðóïíîêëåòî÷íûõ 
ñîðòîâ (â ëåâîì âåðõíåì óãëó) ñ íèçêîé ìîðîçîñòîéêîñòüþ íå ïðåòåðïå-
ëî èçìåíåíèé â ðåçóëüòàòå âàðüèðîâàíèÿ ïðîäîëæèòåëüíîñòè äíÿ ïðè 
çàêàëèâàíèè è ïîñëåäóþùåì ïðîìîðàæèâàíèè ïðè -12 °Ñ (ðèñ. 1, à è â). 
Ðàçìåùåíèå æå ìåëêîêëåòî÷íûõ ñîðòîâ âäîëü ëèíèè ðåãðåññèè ñ áîëåå 
âûñîêîé ìîðîçîñòîéêîñòüþ (â íèæíåì ïðàâîì óãëó) áûëî ìåíåå êîì-
ïàêòíûì ïðè ïðîìîðàæèâàíèè -12 °Ñ ÊÄ ïî ñðàâíåíèþ ñ òàêîâûì ïðè 
-12 °Ñ ÄÄ. Ñëåäîâàòåëüíî, óâåëè÷åíèå ïðîäîëæèòåëüíîñòè äíÿ ïðè çà-
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êàëèâàíèè ñ 12 äî 16 ÷àñîâ ñïîñîáñòâóåò áîëåå êîíòðàñòíîìó ðàñïðå-
äåëåíèþ ãåíîòèïîâ ïî óðîâíþ ìîðîçîñòîéêîñòè ïðîðîñòêîâ ïðè -12 °Ñ. 

Ïðè çàêàëèâàíèè â óñëîâèÿõ óäëèíåííîãî äíÿ è ïðîìîðàæèâàíèè 
ïðè -13 °Ñ ñâÿçü äëèíû ÇÊÓ è ÏÐÓ ñ ìîðîçîñòîéêîñòüþ îòñóòñòâîâàëà 
(r

s
=0,06 ± 0,242 ïî îáîèì ïðèçíàêàì). Äàííûé ôàêò, âèäèìî, îáóñëîâ-

ëåí ñëèøêîì íèçêîé òåìïåðàòóðîé ïðîìîðàæèâàíèÿ, êîòîðàÿ ÿâëÿåòñÿ 
êðèòè÷åñêîé äëÿ æèçíåñïîñîáíîñòè ðàñòåíèé íà ñòàäèè ïðîðîñòêîâ è, 
êàê ñëåäñòâèå, íå ñïîñîáñòâóåò àäåêâàòíîé äèôôåðåíöèàöèè ãåíîòèïîâ 
äàííîé âûáîðêè. Ñëåäîâàòåëüíî, óðîâåíü ìîðîçîñòîéêîñòè ïðîðîñòêîâ 
â áîëüøåé ìåðå çàâèñåë îò òåìïåðàòóðíîãî ðåæèìà ïðîìîðàæèâàíèÿ, è 
â ìåíüøåé — îò ïðîäîëæèòåëüíîñòè äíÿ ïðè çàêàëèâàíèè. Íàëè÷èå äî-
ñòîâåðíûõ êîððåëÿöèîííûõ ñâÿçåé ìåæäó ñòîìàòîãðàôè÷åñêèìè ïðè-
çíàêàìè è ìîðîçîñòîéêîñòüþ ïðè -12 °Ñ ÄÄ è -12 °Ñ ÊÄ îïðàâäûâàëî 
èõ îáúåäèíåíèå â êîìáèíàöèþ êàê èíòåãðàëüíóþ õàðàêòåðèñòèêó äëÿ 
ïðîâåäåíèÿ êëàñòåðíîãî àíàëèçà è óñòàíîâëåíèÿ óðîâíÿ ãåòåðîãåííî-
ñòè èçó÷åííîé âûáîðêè ãåíîòèïîâ. Íà ðèñóíêå 2 îòîáðàæåíà áëèçîñòü 
ìåæäó ãðóïïàìè ãåíîòèïîâ ïî îñè ÎÕ, âûðàæåííàÿ â åäèíèöàõ åâêëèäî-
âîãî ðàññòîÿíèÿ, è ýòàïû îáúåäèíåíèÿ — ïî îñè ÎY. Êîîðäèíàòû ïåðâîé 
è âòîðîé òî÷åê «ïåðåëîìà» ïî îñè ÎY — 3,7 è 6,3 ñâèäåòåëüñòâóþò î öå-
ëåñîîáðàçíîñòè ïîäñ÷åòà ÷èñëà êëàñòåðîâ íà óðîâíÿõ äàííûõ çíà÷åíèé 
åâêëèäîâîãî ðàññòîÿíèÿ. Ïîñëå âûáîðà ïîðîãîâîãî ðàññòîÿíèÿ ïðîâåëè 
ïåðïåíäèêóëÿð ÷åðåç òî÷êó, ñîîòâåòñòâóþùóþ âûáðàííîìó ðàññòîÿíèþ, 
è ïîäñ÷èòàëè êîëè÷åñòâî ïåðåñå÷åíèé äàííîé ëèíèè ñ «âåòâÿìè» äåí-
äðîãðàììû (ðèñ. 3). 

Ðèñ. 2. Ðàññòîÿíèå ìåæäó ãðóïïàìè ãåíîòèïîâ ñ óêàçàíèåì òî÷åê «ïåðåëî-
ìà» è ìàêñèìàëüíûõ çíà÷åíèé äèñòàíöèé ïî êîìïëåêñó ïðèçíàêîâ (äëèíà 
çàìûêàþùèõ êëåòîê óñòüèö ëèñòà, ïëîòíîñòü ðàñïîëîæåíèÿ óñòüèö ëèñòà è ìî-

ðîçîñòîéêîñòü ïðîðîñòêîâ) 
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Ðèñ. 3. Äåíäðîãðàììà êëàñòåðíîãî àíàëèçà âûáîðêè ñîðòîâ îçèìîé ïøåíèöû 
ïî êîìïëåêñó êîððåëèðîâàííûõ õàðàêòåðèñòèê

Ïðèìå÷àíèå: íàçâàíèÿ ñîðòîâ — ñì. ðèñ.1.

Âñëåäñòâèå òîãî, ÷òî ìåíüøèé ïðîöåíò äîñòîâåðíûõ ðàçëè÷èé ìåæ-
äó êëàñòåðàìè ïðè ïîïàðíîì ñðàâíåíèè ïî èçó÷åííûì ïðèçíàêàì ïî-
ëó÷åí ìåæäó ÷åòûðüìÿ (60 %) â ñðàâíåíèè ñ òàêîâûì ìåæäó òðåìÿ êëà-
ñòåðàìè (75 %), ïîñëåäíèé áûë âûáðàí êàê ñàìûé èíôîðìàòèâíûé íà 
óðîâíå 6,3 åâêëèäîâîãî ðàññòîÿíèÿ. Ñðåäíèå çíà÷åíèÿ èçó÷åííûõ ïðè-
çíàêîâ òðåõ êëàñòåðîâ, à òàêæå äîñòîâåðíîñòü ðàçëè÷èé ïðè ïîïàðíîì 
ñðàâíåíèè ïîñëåäíèõ ïðèâåäåíû â òàáëèöå 2. 

Òàáëèöà 2 

Ñðåäíèå çíà÷åíèÿ ñòîìàòîãðàôè÷åñêèõ ïðèçíàêîâ è ìîðîçîñòîéêîñòè ãðóïï 
ñîðòîâ îçèìîé ïøåíèöû ðàçëè÷íûõ êëàñòåðîâ

Êëàñ-
òåð

n
Äëèíà ÇÊÓ, 

ìêì, 
 

x S x

ÏÐÓ, øò./ìì,
 

Hx S x

-12°Ñ ÄÄ -12°Ñ ÊÄ

 %, õ ,
 

x S x  %, õ ,
 

x S x

1 5 76,4±0,73 2,3* 25,3±0,94 2 39,2 1,3±0,13 2,3 47,4 1,5±0,16 2,3

2 3 67,9±0,94 1,3 33,2±1,22 1,3 90,7 2,6±0,17 1 72,3 2,0±0,21 1

3 11 71,7±0,49 1,2 27,1±0,64 2 87,4 2,5±0,09 1 73,6 2,1±0,11 1

x 6 72,0±4,28 28,2±2,39 72,4 2,1±0,41 64,4 1,9±0,19

Ïðèìå÷àíèå: ðàñøèôðîâêà ñîêðàùåíèé — ñì. òàáë.1; *1 — äîñòîâåðíîñòü ïðè 
Ð0,05 ðàçëè÷èé ïðè ïîïàðíîì ñðàâíåíèè ñ êëàñòåðîì 1; 2 — ñ êëàñòåðîì 2; 3 — ñ 
êëàñòåðîì 3. 

Ïî ïðèçíàêó «äëèíà ÇÊÓ» âûÿâèëè äîñòîâåðíûå (Ð  0,05) ðàçëè÷èÿ 
ìåæäó êëàñòåðàìè. Ìàêñèìàëüíûå çíà÷åíèÿ ïî äàííîìó ïðèçíàêó îòìå-
÷åíû â ïåðâîì êëàñòåðå, à ìèíèìàëüíûå — âî âòîðîì, â ñâîþ î÷åðåäü 
òðåòèé êëàñòåð çàíÿë ïðîìåæóòî÷íîå ïîëîæåíèå. Ïî ïëîòíîñòè óñòüèö 
âòîðîé êëàñòåð ñóùåñòâåííî ïðåâûñèë íà 6,1 è 7,9 øò./ìì2 òðåòèé è ïåð-
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âûé êëàñòåðû ñîîòâåòñòâåííî, â ñâîþ î÷åðåäü ïîñëåäíèå ìåæäó ñîáîé 
íå ðàçëè÷àëèñü. Ïî ìîðîçîñòîéêîñòè ïðè îáîèõ ðåæèìàõ çàêàëèâàíèÿ 
ïåðâûé êëàñòåð äîñòîâåðíî óñòóïàë äâóì äðóãèì, èç êîòîðûõ òåíäåíöèÿ 
ê óâåëè÷åíèþ äàííîãî ïðèçíàêà â âàðèàíòå -12 °Ñ ÄÄ îòìå÷åíà ó âòîðîãî 
êëàñòåðà, à â âàðèàíòå -12 °Ñ ÊÄ — ó òðåòüåãî. 

Â ïåðâîì êëàñòåðå ïðåîáëàäàëè ñîðòà ñ áîëüøåé äëèíîé ÇÊÓ, ìåíü-
øåé ïëîòíîñòüþ óñòüèö è áîëåå íèçêèì óðîâíåì ìîðîçîñòîéêîñòè. Ó 
ñîðòîâ, ñôîðìèðîâàâøèõ âòîðîé êëàñòåð, ïðîñëåæèâàëàñü ñâÿçü âûñî-
êîãî óðîâíÿ ìîðîçîñòîéêîñòè ïðè -12 °Ñ ÄÄ ñ ìèíèìàëüíîé äëèíîé ÇÊÓ 
è ìàêñèìàëüíîé ÏÐÓ. Â òðåòèé êëàñòåð âîøëè ñîðòà ñ ðàçíûì óðîâíåì 
ìîðîçîñòîéêîñòè. Òàê, ïî ðåçóëüòàòàì ïðîìîðàæèâàíèÿ ïðè -12 °Ñ ÄÄ 
ïðåîáëàäàëè ñîðòà (82 %) ñ óðîâíåì ìîðîçîñòîéêîñòè, ïðåâûñèâøèì 
ñðåäíèé ïîêàçàòåëü ïî âûáîðêå. Â ñâîþ î÷åðåäü ïî ðåçóëüòàòàì ïðî-
ìîðàæèâàíèÿ ïîñëå çàêàëèâàíèÿ íà óêîðî÷åííîì äíå äîëÿ òàêèõ ñîðòîâ 
óìåíüøèëàñü äî 54 %. Òàêæå â òðåòüåì êëàñòåðå ïðåîáëàäàëè ñîðòà ñ 
äëèíîé ÇÊÓ, çíà÷åíèÿ êîòîðîé áûëè ìåíüøå ñðåäíåé ïî âûáîðêå (64 %). 
Áîëåå âûñîêèé óðîâåíü ìîðîçîñòîéêîñòè ïðè çàêàëèâàíèè â óñëîâèÿõ 
óêîðî÷åííîãî äíÿ, â ñðàâíåíèè ñ òàêîâûì óäëèíåííîãî, ìîæåò ñâèäå-
òåëüñòâîâàòü î ìåíüøåé ÷óâñòâèòåëüíîñòè ê äëèíå äíÿ ñîðòîâ [26], îò-
íåñåííûõ ê ïåðâîìó êëàñòåðó. Ó ñîðòîâ âòîðîãî è òðåòüåãî êëàñòåðîâ 
ñðåäíèé óðîâåíü ìîðîçîñòîéêîñòè ïî êëàñòåðó ñíèçèëñÿ âìåñòå ñ ïðî-
äîëæèòåëüíîñòüþ äíÿ ïðè çàêàëèâàíèè. Íåîáõîäèìî îòìåòèòü, ÷òî îáå 
ëèíèè, âûäåëåííûå èç ñîðòà Îäåññêàÿ êðàñíîêîëîñàÿ, âîøëè â îäèí — 
ïåðâûé êëàñòåð, â êîòîðîì ïðåîáëàäàëè ãåíîòèïû ñ íàèáîëüøåé äëè-
íîé êëåòîê è íàèìåíüøåé ïëîòíîñòüþ óñòüèö è ñàìûì íèçêèì óðîâíåì 
ìîðîçîñòîéêîñòè. 

Âûâîäû. Ñîðòà èçó÷åííîãî íàáîðà äîñòîâåðíî ðàçëè÷àëèñü êàê ïî 
îáîèì ñòîìàòîãðàôè÷åñêèì ïðèçíàêàì (äëèíà çàìûêàþùèõ êëåòîê è 
ïëîòíîñòü ðàñïîëîæåíèÿ óñòüèö), òàê è ïî ìîðîçîñòîéêîñòè ïðîðîñòêîâ 
ïðè ïðîìîðàæèâàíèè -12 è -13 °Ñ è çàêàëèâàíèè â óñëîâèÿõ óäëèíåííîãî 
è óêîðî÷åííîãî äíÿ. Â óñëîâèÿõ óäëèíåííîãî äíÿ ïîâûøåíèå òåìïåðàòó-
ðû ïðîìîðàæèâàíèÿ äî -12 °C ïðèâåëî ê óìåíüøåíèþ âàðüèðîâàíèÿ íà 
14,7 % (CV = 32,7 %) è äîñòîâåðíîìó (t=4,25; t

0,05
= 2,04) óâåëè÷åíèþ íà 

30,4 % ñðåäíåãî óðîâíÿ ìîðîçîñòîéêîñòè ñîðòîâ â ñðàâíåíèè ñ òàêîâûì 
ïðè -13 °Ñ (CV = 47,4 %). Ñîêðàùåíèå íà ÷åòûðå ÷àñà ïðîäîëæèòåëüíîñòè 
äíÿ â ïåðèîä çàêàëèâàíèÿ ïðè ïðîìîðàæèâàíèè -12 °Ñ ñïîñîáñòâîâàëî 
óìåíüøåíèþ âàðüèðîâàíèÿ íà 5,2 % (CV=27,5 %) è íåäîñòîâåðíîìó ñíè-
æåíèþ ñðåäíåãî óðîâíÿ ìîðîçîñòîéêîñòè íàáîðà ñîðòîâ íà 8,7 %. Îò-
ìåòèëè íàëè÷èå äîñòîâåðíûõ îòðèöàòåëüíûõ êîððåëÿöèé ìåæäó äëèíîé 
çàìûêàþùèõ êëåòîê è óðîâíåì ìîðîçîñòîéêîñòè ñîðòîâ ïðè -12 °Ñ è çà-
êàëèâàíèè â óñëîâèÿõ óêîðî÷åííîãî è óäëèíåííîãî äíÿ (r

s 
= -0,46 ± 0,215 

è -0,55 ± 0,210 ñîîòâåòñòâåííî), à òàêæå ïîëîæèòåëüíîé ñâÿçè ïëîòíî-
ñòè ðàñïîëîæåíèÿ óñòüèö ñ ìîðîçîñòîéêîñòüþ ïðè -12 °Ñ è çàêàëèâàíèè 
â óñëîâèÿõ óêîðî÷åííîãî äíÿ (r

s 
= 0,46 ± 0,215). Ïî ðåçóëüòàòàì êëàñòåð-
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íîãî àíàëèçà âûäåëåíà ãðóïïà ñîðòîâ (Îäåññêàÿ 16, Îðåíáóðãñêàÿ 48 è 
Òàìáîâñêàÿ 12), â êîòîðûõ âûñîêèé óðîâåíü ìîðîçîñòîéêîñòè àññîöè-
èðîâàí ñ ìåíüøåé äëèíîé çàìûêàþùèõ êëåòîê è âûñîêîé ïëîòíîñòüþ 
ðàñïîëîæåíèÿ óñòüèö. 

ÑÏÈÑÎÊ ÈÑÏÎËÜÇÎÂÀÍÍÎÉ ËÈÒÅÐÀÒÓÐÛ 
1. Casson S. A., Hetherington A. M. Environmental regulation of stomatal develop-

ment // Current Opinion in Plant Biology. — 2010. — V. 13, ¹ 1. — P. 90–95. 
2. Limin A. E., Fowler D. B. Inheritance of cell size in wheat (Triticum aestivum L.) 

and its relationship to the vernalization loci // Theoretical and Applied Genet-
ics. — 2001. — V. 103, ¹ 2. — Ð. 277–281. 

3. Ëàìàð³ Í. Ï., Ôàéò Â. ². Àíàë³ç çâ’ÿçêó ì³æ ù³ëüí³ñòþ ïðîäèõ³â òà ìîðîçî-
ñò³éê³ñòþ ì’ÿêî¿ ïøåíèö³ // Ìàòåð³àëè ìåæíàðîäíî¿ íàóêîâî-ïðàêòè÷íî¿ 
êîíôåðåíö³¿ «Ï³äâèùåííÿ ñò³éêîñò³ ðîñëèí äî õâîðîá ³ åêñòðåìàëüíèõ óìîâ 
ñåðåäîâèùà â çâ’ÿçêó ³ç çàäà÷àìè ñåëåêö³¿», Õàðê³â, 11–12 ÷åðâíÿ 2013 ð. — 
Õàðê³â, 2013. — Ñ. 97. 

4. Ëàìàð³ Í. Ï., Ôàéò Â. ². Çâ’ÿçîê ñòîìàòîãðàô³÷íèõ îçíàê ç ìîðîçîñò³é-
ê³ñòþ ñîðò³â òà ðåêîìá³íàíòíî-³íáðåäíèõ ë³í³é ì’ÿêî¿ îçèìî¿ ïøåíèö³ // 
Ìàòåðèàëû ìåæäóíàðîäíîé íàó÷íîé êîíôåðåíöèè «Ñåëåêöèÿ è ãåíåòèêà 
ñåëüñêîõîçÿéñòâåííûõ ðàñòåíèé: òðàäèöèè è ïåðñïåêòèâû», Îäåññà, 17–
19 îêòÿáðÿ 2012 ã. — Îäåññà, 2012. — Ñ. 266–267. 

5. Baker S. S., Wilhem K. S. and Thomashow M. F. The 50-region of Arabidopsis 
thaliana cor15a has cis-acting elements that confer cold-, drought- and ABA-
regulated gene expression // Plant Mol. Biol. — 1994. — V. 24. — P. 701–713. 

6. Yamaguchi-Shinozaki K. and Shinozaki K. A novel cis-acting element in an Arabi-
dopsis thaliana gene is involved in responsiveness to drought, low-temperature, 
or high-salt stress // Plant Cell. — 1994. — V. 6. — P. 251–264. 

7. Knight H., Veale E. L., Warren G. J. and Knight M. R. The sfr6 mutation in Arabi-
dopsis suppresses low-temperature induction of genes dependent on the CRT/
DRE sequence motif // Plant Cell. — 1999. — V. 11. — P. 875–886. 

8. Baker S. S., Wilhem K. S. and Thomashow M. F. The 50-region of Arabidopsis 
thaliana cor15a has cis-acting elements that confer cold-, drought- and ABA-
regulated gene expression // Plant Mol. Biol. — 1994. — V. 24. — P. 701–713. 

9. Jiang C., Iu B. and Singh J. Requirement of a CCGAC cis-acting element for cold 
induction of the BN115 gene from winter Brassica napus // Plant Mol. Biol. — 
1996 — V. 30. — P. 679–684. 

10. Ouellet F., Vazquez-Tello A. and Sarhan F. The wheat wcs120 promoter is cold 
inducible in both monocotyledonous and dicotyledo — nous species // FEBS 
Lett. — 1998. — V. 423. — P. 324–328. 

11. Shinwari Z. K., Nakashima K., Miura S., Kasuga M., Seki M., Yamaguchi-Shino-
zaki K. and Shinozaki K. An Arabidopsis gene family encoding DRE/CRT binding 
proteins involved in low — temperature-responsive gene expression // Biochem. 
Biophys. Res. Commun. — 1998. — V. 250. — P. 161–170. 

12. Thomashow M. F. So what is new in the field of plant cold acclimation? Lots! // 
Plant Physiol. — 2001. — V. 125. — P. 89–93. 

13. Badawi M., Reddy Y. V., Agharbaoui Z., Tominaga Y., Danyluk J., Sarhan F., Houde 
M. Structure and functional analysis of wheat ICE (Inducer of CBF Expression) 
genes // Plant and Cell Physiology. — 2008. — V. 49. — P. 1237–1249. 



18 ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)

14. Chinnusamy V., Ohta, M., Kanrar, S., Lee, B. H., Hong, X., Agarwal, M. and Zhu, 
J. K. ICE1: A regulator of cold-induced transcriptome and freezing tolerance in 
Arabidopsis. Genes Dev. — 2003. — V. 17. — P. 1043–1054. 

15. Kanaoka M. M., Pillitteri L. J., Fujii H., Yoshida Y., Bogenschutz N. L., Takabayashi 
J., Zhu J. K., Torii K. U. SCREAM/ICE1 and SCREAM2 specify three cell-state 
transitional steps leading to Arabidopsis stomatal differentiation // Plant Cell. — 
2008. — V. 20. — P. 1775–1785. 

16. Hofmann N. R. They All Scream for ICE1/SCRM2: Core Regulatory Units in Sto-
matal Development // Plant Cell. — 2008. — V. 20. — P. 1732. 

17. Ôåîêò³ñòîâ Ï. Î., Ãàâðèëîâ Ñ. Â., Ëÿøîê À. Ê., Ãðèãîðþê ². Ï., Ìåëüíè-
÷óê Ì. Ä. Ìåòîäîëîã³÷í³ ïðèíöèïè îö³íêè îçèìî¿ ïøåíèö³ íà òåðìîðåçèñ-
òåíòí³ñòü â óìîâàõ Ï³âäíÿ Óêðà¿íè: Ìåòîä. ðåêîìåíäàö³¿. — Ê.: Âèäàâíè÷èé 
öåíòð ÍÀÓ, 2006. — 36 ñ. 

18. Ëàêèí Ã. Ô. Áèîìåòðèÿ. — Ìîñêâà: Âûñøàÿ øêîëà, 1990. — 352 ñ. 
19. Àáðàìîâà Ë. È., Îðëîâà È. Í., Âèøíÿêîâà Ì. À., Êîíñòàíòèíîâà Ë. Í., 

Îðåë Ë. È., Îãîðîäíèêîâà Â. Ô. Öèòîëîãè÷åñêàÿ è öèòîýìáðèîëîãè÷åñêàÿ 
òåõíèêà (äëÿ èññëåäîâàíèÿ êóëüòóðíûõ ðàñòåíèé). — Ë.: ÂÈÐ, 1982. — 119 ñ. 

20. Çàéöåâ Ã. Í. Ìàòåìàòè÷åñêàÿ ñòàòèñòèêà â ýêñïåðèìåíòàëüíîé áîòàíèêå. — 
Ì.: Íàóêà, 1984. — 424 ñ. 

21. Ëåìåøêî Á. Þ., Ëåìåøêî Ñ. Á. Ñðàâíèòåëüíûé àíàëèç êðèòåðèåâ ïðîâåð-
êè îòêëîíåíèÿ ðàñïðåäåëåíèÿ îò íîðìàëüíîãî çàêîíà // Ìåòðîëîãèÿ. — 
2005. — ¹ 2. — Ñ. 3–24. 

22. Äîñïåõîâ Á. À. Ìåòîäèêà ïîëåâîãî îïûòà. — Ì.: Àãðîïðîìèçäàò, 1985. — 
343 ñ. 

23. Ðîêèöêèé Ï. Ô. Áèîëîãè÷åñêàÿ ñòàòèñòèêà. — Ì.: Êîëîñ, 1973. — 327 ñ. 
24. Ëëîéä Ý., Ëåäåðìàí Ó. Ñïðàâî÷íèê ïî ïðèêëàäíîé ñòàòèñòèêå. — Ì.: Ôè-

íàíñû è ñòàòèñòèêà, 1989. — Ò.1. — 510 ñ. 
25. Ôàéò Â. ². Ìîðîçîñò³éê³ñòü ³ óðîæàéí³ñòü îêðåìèõ ñîðò³â îçèìî¿ ì’ÿêî¿ ïøå-

íèö³ // Â³ñíèê àãðàðíî¿ íàóêè. — 2005. — ¹ 11. — Ñ. 25–29. 

Íàä³éøëà 6.11.2014. 

UDC 633.11[575.167:576+581.821.1+58.036.5] 

Lamari N. P., Fayt V. I, Naguliak O. I. Plant Breeding and Genetics In-
stitute — National Center of Seed and Cultivar Investigations 

RELATIONSHIP BETWEEN STOMATAL LEAF CHARACTERISTICS 
AND FROST RESISTANCE OF BREAD WHEAT GENOTYPES 

The guard cells length and the stomata density are interdependent traits 
(r

s
 = -0,67 ± 0,176) of plants adaptive response to abiotic stress. The study 

of relationship between stomatographiñ traits variation and frost resistance 
seedlings depending on the day length (12 and 16 hours) in the cold harden-
ing period and freezing temperatures (-12 and -13 °C) in winter bread wheat 
cultivars was the purpose of this study. The largest variation (CV = 47,4 %) 
in the frost resistance identified under long-day conditions (16 hours) and 
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freezing temperature -13 °C. Raise the freezing temperature to -12°C after 
the cold hardening of plants in the long day length conditions resulted in de-
crease variation by 14,7 % (CV = 32,7 %) and statistically significant (t = 4,25; 
t

0,05
 = 2,04) increase by up to 30,4 % average frost resistant varieties. Reduce 

of the day length duration of four hours in cold hardening period contributed 
to decrease variation by 5,2 % (CV = 27,5 %). The high level of frost resistance 
at -12 °C in hardening under shortened day conditions significantly correlated 
with both higher stomata density and shorter guard cells (r

s
 = 0,46 ± 0,215 

and -0,46 ± 0,215, respectively). According to the results of the cluster anal-
ysis allocated group varieties (Odesskaya 16, Orenburgskaya 48 and Tam-
bovskaya 12) whose high frost resistance is associated with shorter guard 
cells and higher stomata density. 

ÓÄÊ 633.11[575.167:576+581.821.1+58.036.5] 

Ëàìàð³ Í. Ï., Ôàéò Â. ²., Íàãóëÿê Î. ². 

ÂÇÀªÌÎÇÂ’ßÇÎÊ ÑÒÎÌÀÒÎÃÐÀÔ²×ÍÈÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ ËÈÑÒÀ 
Ç ÌÎÐÎÇÎÑÒ²ÉÊ²ÑÒÞ ÃÅÍÎÒÈÏ²Â ÏØÅÍÈÖ² Ì’ßÊÎ¯ 

Äîâæèíà çàìèêàþ÷èõ êë³òèí ³ ù³ëüí³ñòü ðîçòàøóâàííÿ ïðîäèõ³â º 
âçàºìîçàëåæíèìè îçíàêàìè (r

s
 = -0,67 ± 0,176) àäàïòèâíî¿ ðåàêö³¿ ðîñ-

ëèí äî àá³îòè÷íèõ ñòðåñ³â. Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ 
âàð³þâàííÿ ñòîìàòîãðàô³÷íèõ îçíàê ³ ð³âíÿ ìîðîçîñò³éêîñò³ çàëåæíî â³ä 
òðèâàëîñò³ äíÿ (12 ³ 16 ãîäèí) â ïåð³îä çàãàðòóâàííÿ ³ òåìïåðàòóðè ïðî-
ìîðîæóâàííÿ (-12 ³ -13 °Ñ) ïðîðîñòê³â ñîðò³â îçèìî¿ ïøåíèö³. Íàéá³ëüøå 
âàð³þâàííÿ (CV = 47,4 %) ð³âíÿ ìîðîçîñò³éêîñò³ âèÿâëåíî ïðè çàãàðòó-
âàíí³ ðîñëèí â óìîâàõ ïîäîâæåíîãî (16 ãîäèí) äíÿ ³ òåìïåðàòóð³ ïðîìî-
ðîæóâàííÿ -13 °Ñ. Ï³äâèùåííÿ òåìïåðàòóðè ïðîìîðîæóâàííÿ äî -12 °C òà 
çàãàðòóâàííÿ ðîñëèí â óìîâàõ ïîäîâæåíîãî äíÿ ïðèçâåëî äî çìåíøåííÿ 
âàð³þâàííÿ íà 14,7 % (CV = 32,7 %) ³ äîñòîâ³ðíîãî (t = 4,25; t

0,05
 = 2,04) 

çá³ëüøåííÿ íà 30,4 % ñåðåäíüîãî ð³âíÿ ìîðîçîñò³éêîñò³ ñîðò³â. Ñêîðî-
÷åííÿ íà ÷îòèðè ãîäèíè òðèâàëîñò³ äíÿ â ïåð³îä çàãàðòóâàííÿ ñïðèÿëî 
çìåíøåííþ âàð³þâàííÿ íà 5,2 % (CV = 27,5 %). Âèñîêèé ð³âåíü ìîðîçîñ-
ò³éêîñò³ ïðè -12 °Ñ ³ çàãàðòóâàíí³ â óìîâàõ ñêîðî÷åíîãî äíÿ äîñòîâ³ðíî 
êîðåëþâàâ ç âèùîþ ù³ëüí³ñòþ ïðîäèõ³â ³ ìåíøîþ äîâæèíîþ çàìèêàþ÷èõ 
êë³òèí ñîðò³â (r

s
 = 0,46 ± 0,215 ³ -0,46 ± 0,215, â³äïîâ³äíî). Çà ðåçóëüòàòà-

ìè êëàñòåðíîãî àíàë³çó âèä³ëåíà ãðóïà ñîðò³â (Îäåñüêà 16, Îðåíáóðçüêà 
48 ³ Òàìáîâñüêà 12), ó ÿê³é âèñîêèé ð³âåíü ìîðîçîñò³éêîñò³ áóâ àñîö³éî-
âàíèé ç ìåíøîþ äîâæèíîþ çàìèêàþ÷èõ êë³òèí ³ âèñîêîþ ù³ëüí³ñòþ ðîç-
òàøóâàííÿ ïðîäèõ³â. 
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ÀÍÄÐÎÃÅÍÅÇ IN VITRO Ó Ë²Í²É ² ÏÎÏÓËßÖ²É ÏØÅÍÈÖ² Ì’ßÊÎ¯ 
ÎÇÈÌÎ¯ Ç Ð²ÇÍÈÌÈ ÑÒÐÎÊÀÌÈ ÄÎÑÒÈÃÀÍÍß 

Àíàë³çóâàëè ãàïëîïðîäóêö³éíó çäàòí³ñòü ñîðò³â, ðàííüîñòèãëèõ àíà-
ëîã³â ³ ã³áðèä³â ïøåíèö³ ì’ÿêî¿ îçèìî¿. Âèâ÷àëè âïëèâ ãåíîòèïó òà 
ãåíîôîíó íà çäàòí³ñòü ì³êðîñïîð äî àíäðîãåíåçó in vitro. Âèÿâëå-
íî, ùî ãåíîòèï òà ãåíîôîí äîñòîâ³ðíî âïëèâàþòü íà ïîêàçíèê «³í-
äóêö³ÿ íîâîóòâîðåíü». Çàëåæíîñò³ ïîêàçíèêà «ðåãåíåðàö³ÿ çåëåíèõ 
ðîñëèí» â³ä ãåíîôîíó òà ãåíîòèïó íå âèÿâëåíî. Â ðåçóëüòàò³ ïðîâå-
äåííÿ ìàòåð³àëó ÷åðåç êóëüòóðó ïèëÿê³â in vitro îòðèìàí³ ôîðìè, ùî 
ñòàíîâëÿòü ³íòåðåñ äëÿ ïîäàëüøîãî äîñë³äæåííÿ. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà îçèìà, ðàííüîñòèãë³ñòü, ãåí Ppd-D1, 
àíäðîãåíåç in vitro. 

Âñòóï. Ïøåíèöÿ ì’ÿêà îçèìà — îäíà ç íàéïîøèðåí³øèõ ³ íàéâàæ-
ëèâ³øèõ êóëüòóð ó ñ³ëüñüêîãîñïîäàðñüêîìó âèðîáíèöòâ³ Óêðà¿íè. Óñï³õè 
â³ò÷èçíÿíî¿ ñåëåêö³¿ ç ö³º¿ êóëüòóðè áàãàòî â ÷îìó çàëåæàòü â³ä ð³çíîìà-
í³òòÿ ñîðò³â, ùî ìàþòü ð³çí³ êîðèñí³ îçíàêè. Ñòâîðþâàòè íîâ³ êîìá³íàö³¿ 
îçíàê — âàæëèâå çàâäàííÿ íàóêîâö³â. Ðåçóëüòàò äîñÿãàºòüñÿ ð³çíèìè 
øëÿõàìè. Îäíèì ç á³îòåõíîëîã³÷íèõ ìåòîä³â, ùî óñï³øíî çàñòîñîâóºòüñÿ 
ó ðîáîò³ ç ïøåíèöåþ, º îòðèìàííÿ ãîìîçèãîòíîãî ìàòåð³àëó íà îñíîâ³ àí-
äðîãåíåçó in vitro. Öåé ìåòîä øèðîêî âèêîðèñòîâóºòüñÿ, àëå áàãàòî ïè-
òàíü äîñ³ ïîòðåáóþòü äîäàòêîâîãî äîñë³äæåííÿ é îáãîâîðåííÿ. Çîêðåìà, 
âàæëèâèì çàâäàííÿì º âèâ÷åííÿ îñîáëèâîñòåé ïðîöåñó àíäðîãåíåçó in 
vitro ó ì’ÿêî¿ ïøåíèö³ çàëåæíî â³ä íàÿâíîñò³ â ãåíîòèï³ ðîñëèíè òèõ ÷è 
³íøèõ ãåí³â ôîòîïåð³îäè÷íî¿ ÷óòëèâîñò³. 

Ãåí Ppd-D1 â³äïîâ³äàº çà ðåàêö³þ ðîñëèí ïøåíèö³ íà ôîòîïåð³îä. 
Éîãî àëåëü Ppd-D1à çóìîâëþº ôîòîïåð³îäè÷íó íå÷óòëèâ³ñòü ðîñëèíè, 
ñêîðî÷óþ÷è òàêèì ÷èíîì ïåð³îä äî êîëîñ³ííÿ [1], ùî äàº ðîñëèíàì ïøå-
íèö³ ïåðåâàãó — ìîæëèâ³ñòü çàâåðøèòè ïåð³îä íàëèâó çåðíà äî íàñòàííÿ 
âèñîêèõ òåìïåðàòóð ³ ïîñóõè [2]. Ðàííüîñòèãë³ ñîðòè â ïîñóøëèâèõ óìî-
âàõ ïî ñóò³ âñòèãàþòü ñôîðìóâàòè çåðíî äî ÷àñó, êîëè äàíèé ïðîöåñ óæå 
íåìîæëèâèé ÷åðåç áðàê âîëîãè. 

Ùå îäíà ïåðåâàãà ðàííüîñòèãëèõ ñîðò³â ïøåíèö³ — öå ¿õíÿ çäàòí³ñòü 
óíèêàòè óðàæåííÿ ïðè íàðîñòàíí³ ³íôåêö³éíîãî íàâàíòàæåííÿ. Îçíàêè 
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çàõâîðþâàííÿ ïî÷èíàþòü ïðîÿâëÿòèñÿ ó íèõ òîä³, êîëè ïðîöåñè ôîðìó-
âàííÿ ³ íàëèâó çåðíà â îñíîâíîìó âæå çàâåðøåí³, òîìó çíèæåííÿ ôîòî-
ñèíòåçóþ÷î¿ çäàòíîñò³ ëèñòîâî¿ òà ³íøî¿ ïîâåðõí³ ðîñëèíè íà öüîìó åòà-
ï³ íå ìàº âèð³øàëüíîãî çíà÷åííÿ. Ïðè öüîìó âèãðàþòü ïîêàçíèêè ÿêîñò³ 
çåðíà. Îáðàçíî êàæó÷è, ðàííüîñòèãë³ ñîðòè «óõèëÿþòüñÿ» â³ä õâîðîá [3].
Îòæå, ðàííüîñòèãë³ñòü ìîæå, õî÷ ³ íå ïðÿìî, à âñå æ ïîçèòèâíî âïëèâàòè 
íà ïðîäóêòèâí³ñòü ïøåíèö³ ì’ÿêî¿ îçèìî¿, ³ ñòâîðåííÿ ðàííüîñòèãëèõ ë³-
í³é òàêî¿ êóëüòóðè çà äîïîìîãîþ, çîêðåìà, ìåòîäó àíäðîãåíåçó in vitro — 
àêòóàëüíå çàâäàííÿ ãåíåòèê³â òà ñåëåêö³îíåð³â. 

Ìàòåð³àëè òà ìåòîäè. Äîñë³äæóâàëè òðè ñîðòè ïøåíèö³ ì’ÿêî¿ îçè-
ìî¿ (Êîîïåðàòîðêà, Îäåñüêà 3 ³ Ñòåïíÿê 1), òðè ¿õí³ ðàííüîñòèãë³ àíàëîãè, 
â ãåíîòèï ÿêèõ âíîñèâñÿ àëåëü Ppd-D1a (òàáë. 1), à òàêîæ òðè ïîïóëÿö³¿ 
F

1
 — ã³áðèäè â³äïîâ³äíèõ ñîðò³â ³ àíàëîã³â. 

Òàáëèöÿ 1 

Ñõåìà ñõðåùóâàíü äëÿ âíåñåííÿ â ãåíîòèï ðîñëèíè àëåëÿ Ppd-D1a ç ìåòîþ 
ñòâîðåííÿ ðàííüîñòèãëîãî àíàëîãà

Ãåíîôîí Àíàëîã* Ñõåìà ñõðåùóâàííÿ**
Êîîïåðàòîðêà (Ê) Ê

ð
F

7
 Êîîïåðàòîðêà  Êîîïåðàòîðêà Ê-90

Îäåñüêà 3 (Îä.3) Îä.3
ð

Îäåñüêà 3  Îäåñüêà 3 Ê-75 self  Îäåñüêà 3 self 5

Ñòåïíÿê 1 (Ñò. 1) Ñò.1
ð

F
7
 Ñòåïíÿê 1  Ñòåïíÿê 2Ê

* Ê
ð
, Îä.3

ð
, Ñò.1

ð
 — ðàííüîñòèãë³ àíàëîãè ñîðò³â Êîîïåðàòîðêà, Îäåñüêà 3 ³ Ñòåïíÿê 1 

â³äïîâ³äíî. 
** Êîîïåðàòîðêà Ê-90, Îäåñüêà 3 Ê-75 òà Ñòåïíÿê 2Ê — êîðîòêîñòåáëîâ³ àíàëîãè â³ä-
ïîâ³äíèõ ñîðò³â, ñòâîðåí³ Â. Â. Õàíã³ëüä³íèì [4]. 

Âèâ÷àëè âïëèâ ãåíîòèïó ðîñëèíè òà ãåíîôîíó íà çäàòí³ñòü ïèëÿê³â äî 
àíäðîãåíåçó in vitro. Ï³äðàõîâóâàëè ê³ëüê³ñòü âèñàäæåíèõ ïèëÿê³â, ê³ëü-
ê³ñòü íîâîóòâîðåíü òà ê³ëüê³ñòü çåëåíèõ ðîñëèí-ðåãåíåðàíò³â. Çäàòí³ñòü 
äî ãàïëîïðîäóêö³¿ îö³íþâàëè, ðîçðàõîâóþ÷è ê³ëüê³ñòü íîâîóòâîðåíü íà 
100 âèñàäæåíèõ ïèëÿê³â ³ ê³ëüê³ñòü ðîñëèí-ðåãåíåðàíò³â íà 100 îòðèìà-
íèõ íîâîóòâîðåíü. Òàêîæ äëÿ âñòàíîâëåííÿ âïëèâó íàçâàíèõ âèùå ôàê-
òîð³â çàñòîñîâóâàëè ìåòîä äâîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó â ïðî-
ãðàì³ Statistica. 

Ðîñëèíè âèðîùóâàëè â ïîë³. Äîáèðàëè êîëîñêè äîíîðíèõ ðîñëèí ç 
ïèëÿêàìè, ì³êðîñïîðè ÿêèõ çíàõîäèëèñÿ íà âàêóîë³çîâàí³é ñòàä³¿ ðîçâè-
òêó. Ïîïåðåäíüî îáðîáëÿëè ìàòåð³àë ³ ñòåðèë³çóâàëè éîãî çà çàãàëüíî-
ïðèéíÿòîþ ìåòîäèêîþ [5]. ²çîëüîâàí³ ïèëÿêè âèñàäæóâàëè íà ñåðåäîâè-
ùå äëÿ ³íäóêö³¿ íîâîóòâîðåíü — 190–2 [6] â ìîäèô³êàö³¿ [7]. Âèñàäæåí³ 
ïèëÿêè êóëüòèâóâàëè 3 äîáè ïðè òåìïåðàòóð³ 30 °Ñ, íàäàë³ — ïðè 24 °Ñ äî 
ïîÿâè íîâîóòâîðåíü. Ñôîðìîâàí³ ìàêðîñòðóêòóðè êóëüòèâóâàëè íà ìî-
äèô³êîâàíîìó ñåðåäîâèù³ MS ïðè 16-ãîäèííîìó ôîòîïåð³îä³. Îòðèìàí³ 
çåëåí³ ðåãåíåðàíòè ïåðåñàäæóâàëè íà áåçãîðìîíàëüíå ñåðåäîâèùå MS 
³ ÿðîâèçóâàëè [5]. 
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Ðåçóëüòàòè òà îáãîâîðåííÿ. Íà ð³çíèõ åòàïàõ àíäðîãåíåçó in vitro 
âïëèâ òàêèõ ÷èííèê³â, ÿê ãåíîòèï ³ ãåíîôîí ðîñëèí, ïîçíà÷èâñÿ ïî-
ð³çíîìó (òàáë. 2). 

Òàáëèöÿ 2 

Ïîêàçíèêè ïåðøîãî òà äðóãîãî åòàï³â àíäðîãåíåçó in vitro

Ãåíîòèï
Ê³ëü-
ê³ñòü 

ïèëÿê³â

Íîâîóòâîðåííÿ Çåëåí³ ðåãåíåðàíòè

øò. øò./100 ïèëÿê³â øò.
øò./100 íîâîóòâî-

ðåíü
Êîîïåðàòîðêà (Ê) 1380 6 0,43 ± 0,18 1 16,67 ± 15,21

F
1
 Ê  Ê

ð
1247 8 0,64 ± 0,23 0 0 ± 9,05

Ê
ð 

(àíàëîã) 1004 11 1,10 ± 0,33 0 0 ± 7,12

Îäåñüêà 3 (Îä.3) 1972 0 0 ± 0,05 0 –

F
1 

Îä.3  Îä.3
ð

1366 11 0,81 ± 0,24 3 27,27 ± 13,43

Îä.3
ð
 (àíàëîã) 1553 8 0,52 ± 0,18 1 12,50 ± 12

Ñòåïíÿê 1 (Ñò.1) 1858 24 1,29 ± 0,26 3 12,50 ± 6,75

F
1 

Ñò.1  Ñò.1
ð
 1801 31 1,72 ± 0,31 2 2 ± 3

Ñò.1
ð 

(àíàëîã) 1470 28 1,90 ± 0,36 2 7,14 ± 4,87

Íà ïåðøîìó åòàï³ ðîáîòè (³íäóêö³ÿ íîâîóòâîðåíü) â³äì³ííîñò³ ì³æ ð³ç-
íèìè ë³í³ÿìè ³ ïîïóëÿö³ÿìè ïðîÿâëÿëèñÿ ÷³òêî (ðèñ. 1). 
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Ðèñ. 1. Ïåðøèé åòàï àíäðîãåíåçó in vitro (³íäóêö³ÿ íîâîóòâîðåíü íà æèâèëüíîìó 
ñåðåäîâèù³ 190–2) ó äîñë³äæåíèõ ñîðò³â, àíàëîã³â òà ã³áðèä³â 

Íàéâèù³ ïîêàçíèêè ³íäóêö³¿ íîâîóòâîðåíü áóëè îòðèìàí³ íà ïèëÿêàõ 
ðîñëèí, ñòâîðåíèõ íà ãåíîôîí³ ñîðòó Ñòåïíÿê 1. Â³äñîòîê íîâîóòâîðåíü 
ïîì³òíî ïåðåâèùóâàâ ïîêàçíèêè âñ³õ ³íøèõ ñîðò³â, àíàëîã³â ³ ã³áðèä³â çà 
âèíÿòêîì àíàëîãà ñîðòó Êîîïåðàòîðêà. 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  23

Òàêîæ ìîæíà ïîì³òèòè, ùî äëÿ ñîðò³â Êîîïåðàòîðêà, Îäåñüêà 3 ³ 
Ñòåïíÿê 1, ÿê³ ì³ñòÿòü àëåëü Ppd-D1b, â³äñîòîê íîâîóòâîðåíü äîñòîâ³ð-
íî íèæ÷èé, í³æ äëÿ â³äïîâ³äíèõ àíàëîã³â, ùî ³ìîâ³ðíî ì³ñòèëè àëåëü Ppd-
D1à. Ã³áðèäè, ÿê³ òåîðåòè÷íî ì³ñòèëè êîìá³íàö³þ öèõ àëåë³â, çà ³íäóêö³ºþ 
íîâîóòâîðåíü çàéìàëè ïðîì³æíå ïîëîæåííÿ ì³æ áàòüê³âñüêèìè ôîðìà-

ìè. Ó âñ³õ âèïàäêàõ â³äñî-
òîê íîâîóòâîðåíü ó ã³áðè-
ä³â ïåðåâèùóâàâ äàíèé 
ïîêàçíèê ó ñîðò³â, àëå áóâ 
äåùî íèæ÷èé, í³æ ó àíà-
ëîã³â. Îòæå, ìîæíà ïðè-
ïóñòèòè, ùî ïðè âíåñåíí³ 
â ãåíîòèï ðîñëèíè àëåëÿ 
Ppd-D1à â³äñîòîê íîâîóò-
âîðåíü ï³äâèùóºòüñÿ. 

Ö³êàâèëî ³ òàêå ïèòàí-
íÿ: ÷è ï³äòâåðäèòüñÿ âïëèâ 
ãåíîôîíó ³ ãåíîòèïó ðîñ-
ëèíè íà ê³ëüê³ñòü íîâî-
óòâîðåíü çà äîïîìîãîþ 
äâîôàêòîðíîãî äèñïåðñ³é-

íîãî àíàë³çó. Ï³äðàõîâóâàëè 
â³äñîòêè íîâîóòâîðåíü, ï³ñëÿ 
÷îãî ïåðåâîäèëè ¿õ ó ðàä³à-
íè (òàáë.3) ³ç çàñòîñóâàííÿì 
êóòîâîãî ïåðåòâîðåííÿ Ô³-
øåðà [8]. Áóëî âñòàíîâëåíî, 
ùî ãåíîôîí (ðèñ. 2) ³ ãåíîòèï 
(ðèñ. 3) äîñòîâ³ðíî âïëèâà-
þòü íà ³íäóêö³þ. Àíàëîãè òà ã³-
áðèäè ïåðåâèùóþòü ñîðòè çà 
äàíèì ïîêàçíèêîì. Ç ãåíîôî-
í³â íàéá³ëüø ïðîäóêòèâíèì 
âèÿâèâñÿ Ñòåïíÿê 1, äåùî 
ñëàáê³øèì — Êîîïåðàòîðêà 
³ íàéìåíø ïðîäóêòèâíèì — 
Îäåñüêà 3. 

Âïëèâ ãåíîòèïó òà ãåíî-
ôîíó íà ê³ëüê³ñòü çåëåíèõ ðåãåíåðàíò³â íå áóâ ï³äòâåðäæåíèé. Ìîæëèâî, 
öå ïîâ’ÿçàíî ç íåçíà÷íèì â³äñîòêîì âèõîäó òàêèõ ðîñëèí (ðèñ. 4). 

Çåëåí³ ðîñëèíè áóëè îòðèìàí³ íå äëÿ âñ³õ ôîðì. Òàê, ³ç íîâîóòâîðåíü 
àíàëîãà ñîðòó Êîîïåðàòîðêà, ã³áðèäà íà ãåíîôîí³ ñîðòó Êîîïåðàòîðêà ³ 
ñîðòó Îäåñüêà 3 ðåãåíåðàíòè íå ñôîðìóâàëèñü. Íàéá³ëüø çíà÷íèé â³äñîòîê 

Ðèñ. 2. Âïëèâ ãåíîòèïó íà ê³ëüê³ñòü íîâîóòâî-
ðåíü (ñ — ñîðòè, h — ã³áðèäè, à — àíàëîãè). 
Ñåðåäíº çíà÷åííÿ ± 95 % äîâ³ð÷èé ³íòåðâàë

Ðèñ. 3. Âïëèâ ãåíîôîíó íà ê³ëüê³ñòü íîâîóò-
âîðåíü (Ê — Êîîïåðàòîðêà, Îä. 3 — Îäåñü-

êà 3, Ñò. 1 — Ñòåïíÿê 1). 
Ñåðåäíº çíà÷åííÿ ± 95 % äîâ³ð÷èé ³íòåðâàë
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Òàáëèöÿ 3 

Âïëèâ ãåíîòèïó ³ ãåíîôîíó íà ê³ëüê³ñòü íîâîóòâîðåíü ó êóëüòóð³ ïèëÿê³â in vitro. 
Ðåçóëüòàòè äâîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó

Äæåðåëî
âàð³àö³¿

df 
(còóï³íü 
ñâîáî-

äè)

SS
(ñóìà 

êâàäðà-
ò³â)

MS
(ñåðåäí³é 
êâàäðàò)

F (â³ä-
íîøåííÿ 

(êðèòåð³é) 
Ô³øåðà)

p 
(ð³âåíü çíà÷è-
ìîñò³ äëÿ îá-
÷èñëåíîãî F)

Ãåíîòèï 2 0,028478 0,014239 9,4599* 0,006130
Ãåíîôîí 2 0,073545 0,036772 24,4299* 0,000231
Âçàºìîä³ÿ 
ãåíîòèï  ãåíîôîí

4 0,012213 0,003053 2,0285 0,173799

Ïîìèëêà 9 0,013547 0,001505
Âñüîãî 17 0,127783

* — âïëèâ ÷èííèêà äîñòîâ³ðíèé. 
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Ðèñ. 4. Äðóãèé åòàï àíäðîãåíåçó in vitro (îäåðæàííÿ çåëåíèõ ðîñëèí-ðåãåíåðàí-
ò³â) ó äîñë³äæåíèõ ñîðò³â, àíàëîã³â òà ã³áðèä³â 

îñòàíí³õ áóâ îòðèìàíèé ó ã³áðèäà íà ãåíîôîí³ ñîðòó Îäåñüêà 3. Ïðîòå 
ïîìèëêà äàíîãî çíà÷åííÿ âèÿâèëàñü çàíàäòî âåëèêîþ, ùîá íàçâàòè öþ 
òåíäåíö³þ ÷³òêî âèðàæåíîþ. Â ö³ëîìó, áåðó÷è äî óâàãè òàêîæ ðåçóëüòà-
òè äèñïåðñ³éíîãî àíàë³çó (îñê³ëüêè äîñòîâ³ðíèõ â³äì³ííîñòåé âèÿâëåíî 
íå áóëî, äàí³ íå íàâîäÿòüñÿ), ìîæíà çðîáèòè âèñíîâîê, ùî ÷³òêî¿ çà-
ëåæíîñò³ ì³æ ãåíîòèïîì òà ãåíîôîíîì ³ ê³ëüê³ñòþ ðîñëèí-ðåãåíåðàíò³â 
íåìà. 

Îòæå, íàÿâí³ñòü ó ãåíîòèï³ ðîñëèíè àëåë³â ðàííºñòèãëîñò³ ïîçèòèâíî 
âïëèâàº íà ê³ëüê³ñòü íîâîóòâîðåíü íà ïåðøîìó åòàï³ àíäðîãåíåçó in vitro, 
àëå íå ñïðèÿº ïîäàëüø³é ðåãåíåðàö³¿. 

Â ö³ëîìó îòðèìàí³ äàí³, â óñÿêîìó ðàç³ ñòîñîâíî ðåêóðåíòíèõ ôîðì, 
ñï³âïàäàþòü ç ïîïåðåäí³ìè äîñë³äæåííÿìè [9]. Â îáîõ âèïàäêàõ ïîêàç-
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íèê «³íäóêö³ÿ íîâîóòâîðåíü» áóâ íàéâèùèé ó ñîðòó Ñòåïíÿê 1 ³ äåùî íèæ-
÷èé ó Êîîïåðàòîðêè; ó ñîðòó Îäåñüêà 3 íîâîóòâîðåíü íå îòðèìàíî. Îäíàê 
çà ïîêàçíèêîì «ðåãåíåðàö³ÿ çåëåíèõ ðîñëèí» â³äïîâ³äí³ñòü íå ïîâíà — ó 
ïîïåðåäí³õ äîñë³äæåííÿõ ó ñîðòó Êîîïåðàòîðêà íå áóëî îòðèìàíî çåëå-
íèõ ðåãåíåðàíò³â, íà â³äì³íó â³ä ÷èííîãî äîñë³äæåííÿ (îòðèìàíî 0,07 % 
çåëåíèõ ðåãåíåðàíò³â â³ä ê³ëüêîñò³ ïèëÿê³â). 

Âèñíîâêè. 1. Ðàííüîñòèãë³ àíàëîãè ñîðò³â Êîîïåðàòîðêà, Îäåñüêà 3 
³ Ñòåïíÿê 1, ÿê³ ³ìîâ³ðíî âêëþ÷àþòü àëåëü Ppd-D1à, ïåðåâåðøóþòü â³äïî-
â³äí³ ñîðòè çà ê³ëüê³ñòþ íîâîóòâîðåíü. Ã³áðèäè çà öèì ïîêàçíèêîì çàéìà-
þòü ïðîì³æíå ïîëîæåííÿ ì³æ áàòüê³âñüêèìè ôîðìàìè. Íàéá³ëüøèé â³ä-
ñîòîê íîâîóòâîðåíü â³äçíà÷åíî ó ãåíîòèï³â, ñòâîðåíèõ íà ãåíîôîí³ ñîðòó 
Ñòåïíÿê. 

2. Ãåíîôîí òà ãåíîòèï ïøåíèö³ ì’ÿêî¿ îçèìî¿ (ìàºòüñÿ íà óâàç³ ïîä³ë 
íà ñîðòè, àíàëîãè òà ã³áðèäè) äîñòîâ³ðíî âïëèâàþòü íà ïîêàçíèê «ê³ëü-
ê³ñòü íîâîóòâîðåíü», õî÷à òàêîãî âïëèâó íà ïîêàçíèê «ê³ëüê³ñòü çåëåíèõ 
ðîñëèí-ðåãåíåðàíò³â» íå âèÿâëåíî. 

3. Ó çâ’ÿçêó ç îòðèìàíèìè ðåçóëüòàòàìè äîö³ëüíî ïðîâåñòè òî÷íó 
³äåíòèô³êàö³þ íàÿâíîñò³ àëåëÿ Ppd-D1à ó âèâ÷åíèõ ë³í³ÿõ-àíàëîãàõ ìå-
òîäîì ÏËÐ. 
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UDC 576:606:631.1 

Boyko M. S., Motsnyi I. I., Shestopal O. L. Plant Breeding and Genet-
ics Institute — National Center of Seed and Cultivar Investigations 

IN VITRO ANDROGENESIS IN WINTER BREAD WHEAT LINES 
AND POPULATIONS OF VARIOUS RIPENING 

The androgenesis in vitro ability of three soft winter wheat varieties, their 
early ripening analogues and the proper varieties’ and analogues’ hybrids 
was compared. The effect of genotype and genetics background was ex-
amined for the ability to androgenesis in vitro. At the first stage of work the 
most high percent of tumors was obtained for the lines and the hybrid popula-
tion which were created on Stepniak 1 genetics background: 1,29; 1,72 and 
1,90 %, respectively. It was proved by two-factor analysis of variance that the 
genotypes of the varieties’ analogues significantly exceed the varieties by the 
index ‘»induction of tumors». Dependence of «green plants regeneration» in-
dex on the genetics background and genotype factors was not found. The 
forms interesting for further research were obtained as a result of conduction 
the material through in vitro anther culture. 

ÓÄÊ 576:606:631.1 

Áîéêî Ì. Ñ., Ìîöíûé È. È., Øåñòîïàë Î. Ë. 

ÀÍÄÐÎÃÅÍÅÇ IN VITRO Ó ËÈÍÈÉ È ÏÎÏÓËßÖÈÉ ÏØÅÍÈÖÛ 
ÌßÃÊÎÉ ÎÇÈÌÎÉ Ñ ÐÀÇÍÛÌÈ ÑÐÎÊÀÌÈ ÑÎÇÐÅÂÀÍÈß 

Ñðàâíèâàëè ñïîñîáíîñòü ê àíäðîãåíåçó in vitro òðåõ ñîðòîâ ïøåíè-
öû ìÿãêîé îçèìîé, èõ ðàííåñïåëûõ àíàëîãîâ è ãèáðèäîâ ñîîòâåòñòâó-
þùèõ ñîðòîâ è àíàëîãîâ. Ðàññìàòðèâàëè âëèÿíèå ãåíîòèïà è ãåíîôîíà 
íà ñïîñîáíîñòü ê àíäðîãåíåçó in vitro. Íà ïåðâîì ýòàïå ðàáîòû íàèáîëåå 
âûñîêèé ïðîöåíò íîâîîáðàçîâàíèé áûë ïîëó÷åí äëÿ ëèíèé è ãèáðèäíîé 
ïîïóëÿöèè, ñîçäàííûõ íà ãåíîôîíå ñîðòà Ñòåïíÿê 1: 1,29; 1,72 è 1,90 % 
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äëÿ ñîðòà, ãèáðèäà è àíàëîãà ñîîòâåòñòâåííî. Ñ ïîìîùüþ äâóõôàêòîð-
íîãî äèñïåðñèîííîãî àíàëèçà äîêàçàíî, ÷òî ãåíîòèïû àíàëîãîâ ñîðòîâ 
äîñòîâåðíî ïðåâûøàþò ñîðòà ïî ïîêàçàòåëþ «èíäóêöèÿ íîâîîáðàçîâà-
íèé». Çàâèñèìîñòè ïîêàçàòåëÿ «ðåãåíåðàöèÿ çåëåíûõ ðàñòåíèé» îò òà-
êèõ ôàêòîðîâ, êàê ãåíîôîí è ãåíîòèï, íå îáíàðóæåíî. Â ðåçóëüòàòå ïðî-
âåäåíèÿ ìàòåðèàëà ÷åðåç êóëüòóðó ïûëüíèêîâ in vitro ïîëó÷åíû ôîðìû, 
èíòåðåñíûå äëÿ äàëüíåéøåãî èññëåäîâàíèÿ. 
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ÏÎË²ÌÎÐÔ²ÇÌ ÃÅÍ²Â Bmy1, LOX-1 òà Wax ßÊ ÄÅÒÅÐÌ²ÍÀÍÒ²Â 
ÎÇÍÀÊ ÕÀÐ×ÎÂÎ¯ Ö²ÍÍÎÑÒ² ÇÅÐÍÀ ß×ÌÅÍÞ 

Äîñë³äæåíî àëåëüíèé ñòàí ãåí³â Bmy1, LOX-1 òà Wax, ùî êîíò-
ðîëþþòü àêòèâí³ñòü ê³ëüêîõ êëþ÷îâèõ ôåðìåíò³â òà âèçíà÷àþòü 
âàæëèâ³ õàðàêòåðèñòèêè õàð÷îâî¿ ö³ííîñò³ çåðíà ÿ÷ìåíþ. Ñåðåä äî-
ñë³äæåíîãî êîëåêö³éíîãî ìàòåð³àëó â³ò÷èçíÿíèõ ñîðò³â ÿ÷ìåíþ íå 
çíàéäåíî æîäíîãî àëåëüíîãî âàð³àíòà öèõ ãåí³â, ÿê³ ñüîãîäí³ àêòèâ-
íî âèêîðèñòîâóþòüñÿ ó ñâ³òîâ³é ñåëåêö³¿ ñîðò³â ÿ÷ìåíþ, ñïåö³àë³çî-
âàíèõ çà íàïðÿìàìè õàð÷îâîãî âèêîðèñòàííÿ çåðíà. 

Êëþ÷îâ³ ñëîâà: ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç, ÿ÷ì³íü, ãåíè, 
-àì³ëàçà, ë³ïîêñèãåíàçà, âàêñ³, õàð÷îâà ö³íí³ñòü çåðíà. 

Âñòóï. Äî õàð÷îâèõ ïðîäóêò³â, ùî âèãîòîâëÿþòüñÿ ³ç çåðíà ÿ÷ìå-
íþ, íàëåæèòü ö³ëèé ðÿä íàéìåíóâàíü, òàêèõ ÿê êðóïè, ïëàñò³âö³, ÷èìàëî 
ñîðò³â õë³áà, ð³çí³ çáðîäæåí³ íàïî¿, ïèâî, â³ñê³ òîùî. Õàð÷îâà ÿê³ñòü öèõ 
ïðîäóêò³â äåòåðì³íóºòüñÿ êîìïëåêñîì ãåí³â, ùî åêñïðåñóþòüñÿ â çåðí³ 
ÿ÷ìåíþ òà êîíòðîëþþòü ðåàêö³¿ ñèíòåçó àáî ðîçïàäó êîìïîíåíò³â çåðíà 
ó ïðîöåñ³ éîãî òåõíîëîã³÷íî¿ ïåðåðîáêè. Ç-ïîì³æ ÷èñëåííèõ ãåí³â, ùî â³-
ä³ãðàþòü âàæëèâó ðîëü ó âèçíà÷åíí³ õàð÷îâî¿ ÿêîñò³ ïðîäóêò³â ïåðåðîáêè 
çåðíà, ó ðîáîò³ àêöåíòóºòüñÿ óâàãà íà òðüîõ ³ç íèõ: Bmy1, LOX òà Wax. 

Bmy1– îäèí ç íàéâàæëèâ³øèõ ãåí³â, ÿêèé êîíòðîëþº á³îñèíòåç êðè-
òè÷íî âàæëèâîãî äëÿ åòàïó îñîëîäæóâàííÿ ³ çáðîäæóâàííÿ ÿ÷ì³ííîãî 
ñóñëà ôåðìåíòó -àì³ëàçè ïðè âèãîòîâëåíí³ ïèâà, â³ñê³ òà ³íøèõ ïîä³áíèõ 
íàïî¿â ³ç çåðíà ÿ÷ìåíþ. Ã³äðîë³òè÷íà àêòèâí³ñòü òà òåðìîñòàá³ëüí³ñòü 
-àì³ëàçè âèçíà÷àºòüñÿ àëåëüíèì ñòàíîì ²²² ³íòðîíó ãåíà B

1
 ó äîâãîìó 

ïëå÷³ ÷åòâåðòî¿ õðîìîñîìè ÿ÷ìåíþ. ²²² ³íòðîí ãåíà Bmy1 º ïîë³ìîðô-
íèì — çíàéäåíî òðè àëåë³: Bmy1.a, Bmy1.b òà Bmy1.c, êîæåí ç ÿêèõ åêñ-
ïðåñóºòüñÿ ó ôåðìåíò ç ð³çíèì ð³âíåì àêòèâíîñò³ òà òåðìîñòàá³ëüíîñò³ 
-àì³ëàçè ó ñîëîä³ [1]. 

Òàê, çíà÷åííÿ àêòèâíîñò³ -àì³ëàçè ó çåðí³ ñîðò³â ÿ÷ìåíþ ç àëåëåì 
Bmy1.b áóëî âèùèì â³äïîâ³äíîãî ïîêàçíèêà ó ñîðò³â ç àëåëåì Bmy1.à 
ó 1,3 ðàçà; çíà÷åííÿ àêòèâíîñò³ ôåðìåíòó â çåðí³ ºäèíîãî ñîðòó àëåëþ 
Bmy1.ñ âèÿâèëîñü ó 2,1 ðàçà âèùèì çà öåé ïîêàçíèê ó ñîðò³â ç àëåëåì 

© Ïîë³ùóê Ñ. Ñ., Ìîðãóí Á. Â., Ðèáàëêà Î. ²., 2014



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  29

Bmy1.à [2]. Çàëèøêîâà àêòèâí³ñòü -àì³ëàçè ÿê ïîêàçíèê òåðìîñòàá³ëü-
íîñò³ ôåðìåíòó ó ñîðò³â ÿ÷ìåíþ ç àëåëÿìè Bmy1.à, Bmy1.b òà Bmy1.c 
áóëà íà ð³âí³ 3,6, 26,4 òà 58,7 % â³äïîâ³äíî [3]. 

LOX-1 — êîäóº á³îñèíòåç ôåðìåíòó çåðíà ÿ÷ìåíþ ë³ïîêñèãåíàçè, ëî-
êàë³çîâàíèé ó ÷åòâåðò³é õðîìîñîì³, ³ êàòàë³çóº óòâîðåííÿ 9-ã³äðîïåðåêè-
ñó, ùî ïðèçâîäèòü äî âèíèêíåííÿ ñïîëóê, ÿê³ ïñóþòü ñìàêîâ³ âëàñòèâîñò³ 
çáðîäæåíèõ íàïî¿â, îñîáëèâî ïèâà: òðàíñ-2-íîíåíàëü òà òðèã³äðîêñèîê-
òîäåöèëîâà êèñëîòà. Òðàíñ-2-íîíåíàëü ââàæàºòüñÿ îñíîâíîþ ïðè÷èíîþ 
òàê çâàíîãî «êàðòîííîãî ñìàêó» ïèâà, ùî çíàõîäèëîñü òðèâàëèé ÷àñ ó 
êîíòàêò³ ç ïîâ³òðÿì. ²íøèé ïðîäóêò îêèñëåííÿ — 3-ã³äðîêñèîêòîäåöèëî-
âà êèñëîòà — íåãàòèâíî âïëèâàº íà ÿê³ñòü ïèâà ó òåðì³íàõ ñòàá³ëüíîñò³ 
ï³íè òà ñìàêîâèõ õàðàêòåðèñòèê íàïîþ [4]. 

Wax — ãåí, ùî êîäóº á³îñèíòåç êëþ÷îâîãî ôåðìåíòó á³îñèíòåçó àì³-
ëîçè êðîõìàëþ çåðíà ÿ÷ìåíþ. Ìàº íàçâó Wõ-ïðîòå¿í, àáî àñîö³éîâàíà 
ç ãðàíóëàìè êðîõìàëþ ñèíòàçà êðîõìàëþ GBSS I (Granule Bound Starch 
Synthase I, GenBank accession number: P09842) ç ìîëåêóëÿðíîþ ìàñîþ 
áëèçüêî 60 êÄà. Ó ÿ÷ìåíþ àêòèâí³ñòü ôåðìåíòó GBSS I òà â³äïîâ³äíî ïðî-
ÿâ îçíàêè âàêñ³ êîíòðîëþº ãåí Wàx, ùî ëîêàë³çîâàíèé íà êîðîòêîìó ïëå÷³ 
õðîìîñîìè 7Í. Ðåöåñèâíèé àëåëü öüîãî ãåíà ïðàêòè÷íî ïîâí³ñòþ áëîêóº 
á³îñèíòåç àì³ëîçè êðîõìàëþ, ³ ¿¿ ê³ëüê³ñíèé âì³ñò ó êðîõìàë³ çì³íþºòüñÿ 
â³ä íîðìè 20–25 äî 0–5 %. Ñåðåä ñâ³òîâîãî ñîðòèìåíòó ÿ÷ìåíþ âèÿâëå-
íî 2 ôóíêö³îíàëüí³ àëåë³ ãåíà Wax òà îäèí íóëü-àëåëü àáî àëåëü wàx [6]. 

Çåðíî ÿ÷ìåíþ ç àëåëåì wàx ó ïîð³âíÿíí³ ç³ çâè÷àéíèì ÿ÷ìåíåì ì³ñ-
òèòü íà 32–41 % á³ëüøå íåêðîõìàëèñòèõ ïîë³ñàõàðèä³â -ãëþêàí³â. Êð³ì 
òîãî, çåðíî ÿ÷ìåíþ wàx ìàº ó ñåðåäíüîìó íà 25 % âèùèé âì³ñò ë³ï³ä³â, í³æ 
çåðíî çâè÷àéíîãî ÿ÷ìåíþ. Ó äåÿêèõ ìóòàíòíèõ ôîðìàõ ãîëîçåðíîãî ÿ÷-
ìåíþ, ñòâîðåíèõ íåùîäàâíî â Êàíàä³, çíàéäåíî äî 15–16 % -ãëþêàí³â. 
-ãëþêàíè º ôàêòîðîì ï³äâèùåíî¿ õàð÷îâî¿ ö³ííîñò³ çåðíà ÿ÷ìåíþ, ñïðè-
ÿþòü çíèæåííþ øê³äëèâîãî õîëåñòåðèíó ó ïëàçì³ êðîâ³ ëþäèíè, çíèæó-
þòü ãë³öåì³÷íèé ³íäåêñ ïðîäóêò³â ³ç çåðíà ÿ÷ìåíþ ³ ìàþòü çàãàëîì âèñîêó 
ä³ºòè÷íó ö³íí³ñòü [7]. 

Ðåçóëüòàòè äîñë³äæåííÿ àëåëüíîãî ñòàíó âèùåçãàäàíèõ ãåí³â ñåðåä 
êîëåêö³¿ ñîðò³â ³ ñåëåêö³éíèõ ë³í³é ÿ÷ìåíþ ð³çíîãî ïîõîäæåííÿ âèêëàäåí³ 
ó ö³é ñòàòò³. 

Ìàòåð³àë ³ ìåòîäè. Äîñë³äæåííÿ âèêîíóâàëèñÿ ç âèêîðèñòàííÿì 
126 ñîðò³â ³ ë³í³é ÿ÷ìåíþ â³ò÷èçíÿíî¿ òà çàðóá³æíî¿ ñåëåêö³¿, ñåëåêö³éíèõ 
ë³í³é ÿ÷ìåíþ ç êîëåêö³¿ â³ää³ëó ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ ÑÃ². Ëàáîðàòîð-
í³ òåñòè âèêîíóâàëèñÿ íà áàç³ ²íñòèòóòó êë³òèííî¿ á³îëîã³¿ òà ãåíåòè÷íî¿ 
³íæåíåð³¿ ÍÀÍ Óêðà¿íè (ì. Êè¿â). 

Ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç àëåëüíîãî ïîë³ìîðô³çìó ãåí³â Bmy1 
òà LOX-1 âèêîíóâàëè ç âèêîðèñòàííÿì çàãàëüíî¿ ÄÍÊ, âèä³ëåíî¿ ç ïðî-
ðîñòê³â çà çàãàëüíîïðèéíÿòîþ ìåòîäèêîþ, çàñòîñîâóþ÷è ÖÒÀÁ-áóôåð 
[4]. Äåòåêö³þ àëåë³â ãåí³â Bmy1 òà LOX-1 çä³éñíþâàëè çà äîïîìîãîþ ÏËÐ 
ç âèêîðèñòàííÿì ñïåöèô³÷íèõ ïðàéìåð³â (òàáë. 1). 
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Òàáëèöÿ 1 

Ïîñë³äîâíîñò³ àëåëü-ñïåöèô³÷íèõ ïðàéìåð³â, çàñòîñîâàí³ ó ðîáîò³

Íàçâà
Ïîñë³äîâí³ñòü ïðàéìåðà,

5’  3’
Î÷³êóâàíèé 

ôðàãìåíò, ï. í.
Ö³ëüîâèé 

ãåí
Öèòîâàíå 
äæåðåëî

b-amy1F GATGGTCGTTCCCAGGCATC 477 (Bmy1.c), 
516 (Bmy1.b),
643 (Bmy1.a)

²²² ³íòðîí 
ãåíà 

Bmy1

Kihara et al., 
1998 [8]

b-amy1R AGGGAACCGCACGTGTGGG 
GTCAATGA

LOX-1 F CCATCACGCAGGGCATCCTG ï³ñëÿ ðåñòðèêö³¿ 
åíäîíóêëåàçîþ 
RsaI: 700+300+ 

+ 220 (LoxA); 
700 + 520 (loxA)

LOX-1
Hirota et al., 

2005 [4]

LOX-1 R GCGTTGATGAGCGTCTGCCG

ÏËÐ íà ãåí LOX-1 ïðîâîäèëàñÿ çà ïðèíöèïîì íèçõ³äíî¿ ÏËÐ (Touchdown PCR) çà íà-
ñòóïíèõ óìîâ: äåíàòóðàö³ÿ — 4 õâ ïðè 94 °Ñ; äàë³ 5 öèêë³â (30 ñ — 94 °Ñ; 30 ñ — 70 °Ñ; 
41 ñ — 72 °Ñ); 30 öèêë³â (30 ñ — 94 °Ñ; 30 ñ — 65 °Ñ; 41 ñ — 72 °Ñ); 5 õâ ïðè 72 °Ñ; 2 õâ — 
22 °Ñ. 

ÏËÐ ïðîâîäèëàñÿ â òåðìîöèêëåð³ (Thermo Scientific Arktik Thermal 
Cycler). Ïðè âèçíà÷åíí³ àëåë³â ãåíà Bmy1 òà LOX-1 ó ñêëàä ðåàêö³éíî¿ ñó-
ì³ø³, ùî ì³ñòèëà 20 ìêë, âõîäèëè: 30 ìêìîëü ÄÍÊ, 0,75 îä. Taq ïîë³ìåðàçè 
(DreamTaq Polymerase — Thermo Scientific), 0,5 ìêìîëü êîæíîãî ïðàéìåðà. 

Óìîâè ÏËÐ äëÿ äåòåêö³¿ ãåíà Bmy1: äåíàòóðàö³ÿ — 4 õâ ïðè 94 îÑ; äàë³ 
34 öèêëè (30 ñ — 94 °Ñ; 30 ñ — 57 °Ñ; 41 ñ — 72 °Ñ); 5 õâ ïðè 72 °Ñ; 2 õâ — 
22 °Ñ. 

Ðåñòðèêö³éíèé àíàë³ç àëåëüíîãî ñòàíó ãåíà LOX-1 ïðîâîäèëè ó çà-
ãàëüíîìó îá’ºì³ 30 ìêë, ÿêèé ì³ñòèâ 10 ìêë ïðîäóêò³â ÏËÐ, 2 ìêë 10 áó-
ôåðó Tango (Thermo Scientific), 4 îä. àêòèâíîñò³ åíäîíóêëåàçè RsaI. Ðåàê-
ö³þ ³íêóáóâàëè ïðè òåìïåðàòóð³ 37±1 °Ñ ïðîòÿãîì 1,5 ãîäèíè. Ïðîäóêòè 
ðåñòðèêö³¿ ðîçä³ëÿëè â 1,2 % àãàðîçíîìó ãåë³, äîêóìåíòóâàëè öèôðîâèì 
ôîòîàïàðàòîì Canon EOS 600D òà îáðîáëÿëè çîáðàæåííÿ ïðîãðàìàìè 
GIMP òà MS Office PowerPoint. 

Âèä³ëåííÿ çàãàëüíî¿ ÄÍÊ äëÿ àíàë³çó Wax àëåë³â âèêîíóâàëè ÖÒÀÁ 
ìåòîäîì ç ìîäèô³êàö³ÿìè ³ç çàìîðîæåíî¿ çåëåíî¿ ìàñè òà çåðíà. ßê³ñòü 
òà êîíöåíòðàö³þ âèä³ëåíî¿ çàãàëüíî¿ ÄÍÊ âèçíà÷àëè ñïåêòðîôîòîìå-
òðè÷íî íà ïðèëàä³ BioPhotometer (Eppendorf) v.1.35. Ïîë³ìåðàçíà ëàíöþ-
ãîâà ðåàêö³ÿ ç âèêîðèñòàííÿì íèñõ³äíî¿ ïðîöåäóðè (Touchdown) íà ãåí 
Wàx ÿ÷ìåíþ ïðîâîäèëàñÿ ç ïðàéìåðàìè, çàïðîïîíîâàíèìè [6] íà àìï-
ë³ô³êàòîð³ Thermo Scientific Arctic. Êîæíà ðåàêö³ÿ ì³ñòèëà 30 íã çàãàëüíî¿ 
ðîñëèííî¿ ÄÍÊ, à äëÿ àìïë³ô³êàö³¿ âèêîðèñòîâóâàëàñÿ 0,5 îä. DreamTaq™ 
ïîë³ìåðàçè (Thermo Scientific). 

Óìîâè ðåàêö³¿: ïî÷àòêîâà äåíàòóðàö³ÿ ïðè 94 °C — 3 õâ; 8 öèêë³â — äå-
íàòóðàö³ÿ ïðè 94 °C — 30 ñ; ïðè òåìïåðàòóð³, âèù³é çà òåìïåðàòóðó â³äïà-
ëó ïðàéìåð³â — 62 °Ñ — 30 ñ ³ ç êîæíèì öèêëîì òåìïåðàòóðà çìåíøóºòüñÿ 
íà 1 °Ñ ³ åëîíãàö³ÿ ïðè 72 °Ñ — 1 õâ 10 ñ òà ùå 28 öèêë³â — äåíàòóðàö³ÿ ïðè 
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94 °C — 30 ñ; ïðè òåìïåðàòóð³ â³äïàëó ïðàéìåð³â — 54°Ñ — 30 ñ; åëîíãàö³ÿ 
ïðè 72 °Ñ — 1 õâ 10 ñ òà 5 õâ ô³íàëüíà åëîíãàö³ÿ. Ïðîäóêòè àìïë³ô³êàö³¿ â³-
çóàë³çóâàëè â óëüòðàô³îëåòîâîìó ñâ³òë³ ï³ñëÿ ¿õ åëåêòðîôîðåòè÷íîãî ðîç-
ä³ëåííÿ ó 1,2 %-ìó àãàðîçíîìó ãåë³ íàòð³é áîðàòíîìó áóôåð³ ç 0,5 ìã/ ìë 
áðîìèñòîãî åòèä³þ. Ïðè íàÿâíîñò³ ôóíêö³îíàëüíèõ àëåë³â äèêîãî òèïó 
î÷³êóþòüñÿ àìïë³êîíè ðîçì³ðîì 802 ï. í. ÷è 1010 ï. í. Àìïë³êîí ðîçì³ðîì 
592 ï. í. âêàçóº íà ïðèñóòí³ñòü íóëü-àëåëÿ çà äàíèì ãåíîì ³ â³äïîâ³äíî 
ìîäèô³êîâàíèé ñêëàä êðîõìàëþ. Ó âèïàäêó ãåòåðîãåííîñò³ äîñë³äæóâà-
íîãî çðàçêà ñïîñòåð³ãàëè íàÿâí³ñòü àìïë³êîí³â ê³ëüêîõ òèï³â. 

Ðåçóëüòàòè ³ ¿õ îáãîâîðåííÿ. Äëÿ âèêîíàííÿ ìîëåêóëÿðíî-ãåíåòè÷-
íîãî àíàë³çó ñîðò³â ÿ÷ìåíþ ç ìåòîþ ³äåíòèô³êàö³¿ àëåëüíîãî ñòàíó ãåí³â 
Bmy1 (ðèñ. 1) òà LOX-1 (ðèñ. 2) áóëè ï³ä³áðàí³ ïàðàìåòðè ïðîâåäåííÿ 
ÏËÐ ³ç çàñòîñóâàííÿì ãðàä³ºíòà òåìïåðàòóð â³äïàëó ïðàéìåð³â òà âèêî-
ðèñòàííÿì ðàí³øå îïóáë³êîâàíî¿ ³íôîðìàö³¿ ç äæåðåë ë³òåðàòóðè. 

Ðèñ. 1. Åëåêòðîôîðåãðàìà òåñòó íà âèÿâëåííÿ àëåë³â Bmy1.a (643 ï. í.) òà 
Bmy1.b (516 ï. í.) ãåíà Bmy1. Äîð³æêà 1 — ñîðò Henley, 2 — ²ëîò, 3 — Daura, 
4 — Kangoo, 5 — Bellona, 6 — Malz, 7 — Kristalia, 8 — Marthe, 9 — Êîçâàí, 
10 — Bojos, 11 — Annabell, 12 — Henrike, 13 — Jennifer, 14 — Quench, 15 — KWS 
Aliciana, 16 — Ñâÿòîãîð. Ïîçèòèâí³ êîíòðîë³: Ñ+(à) — àëåëü Bmy1.a ñîðòó ²ò³ëü, 
Ñ+(b) — àëåëü Bmy1.b ñîðòó Çîðÿíèé. Ì — ìàðêåð ìîëåêóëÿðíèõ ìàñ GeneRulerTM 

DNA Ladder Mix. Ñ- — íåãàòèâíèé êîíòðîëü, áóôåð TE 

Íà åëåêòðîôîðåãðàì³ (ðèñ. 1) ñïîñòåð³ãàëè ðîçïîä³ë äîñë³äæóâàíèõ 
çðàçê³â ÿ÷ìåíþ íà äâ³ ãðóïè çàëåæíî â³ä àëåëüíîãî ñòàíó ãåíà Bmy1: äëÿ 
ñîðò³â ç àëåëåì Bmy1.a õàðàêòåðíà ïîÿâà àìïë³êîíó ðîçì³ðîì 643 ï. í., 
â òîé ÷àñ ÿê ñîðòàì ç àëåëåì Bmy1.b âëàñòèâèé àìïë³êîí äîâæèíîþ 516 
ï. í. Ïîð³âíþþ÷è ðåçóëüòàòè åëåêòðîôîðåçó 16 çðàçê³â ³ç ìàðêåðîì ìî-
ëåêóëÿðíèõ ìàñ (çðàçîê «Ì», ðèñ. 1) òà ³ç ïîçèòèâíèì êîíòðîëåì (çðàçêè 
Ñ+(à) òà Ñ+(b), ðèñ. 1), áóëî âñòàíîâëåíî àëåëüíèé ñòàí ãåíà Bmy1 äëÿ 16 
çðàçê³â, ùî ïðåäñòàâëåí³ â îïèñ³ äî åëåêòðîôîðåãðàìè. Ó ïðåäñòàâëåíî-
ìó äîñë³ä³ âèÿâèëîñü, ùî 6 ñîðò³â ÿ÷ìåíþ (Henley, ²ëîò, Bellona, Kristalia, 
Henrike òà KWS Aliciana) ì³ñòÿòü àëåëü Bmy1.a ãåíà Bmy1. Ó ãåíîì³ ³íøèõ 
10 ñîðò³â (Daura, Kangoo, Malz, Marthe, Êîçâàí, Bojos, Annabell, Jennifer, 
Quench òà Ñâÿòîãîð) ãåí Bmy1 áóâ ïðåäñòàâëåíèé àëåëåì Bmy1.b. Îòæå, 
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ìîæíà ñòâåðäæóâàòè, ùî 10 ñîðò³â ³ç àëåëåì Bmy1.b ìàþòü ïåðñïåêòèâó 
âèêîðèñòàííÿ äëÿ âèãîòîâëåííÿ çáðîäæåíèõ íàïî¿â ³ç çåðíà ÿ÷ìåíþ òà ó 
ïèâîâàð³íí³. 

Îïèñàíèì øëÿõîì áóâ ïðîâåäåíèé àíàë³ç óñ³º¿ êîëåêö³¿ ÿ÷ìåíþ. 

Ðèñ. 2. Åëåêòðîôîðåãðàìà àíàë³çó âèÿâëåííÿ àëåë³â Lox A (700+300+220 ï. í.) 
òà lox A (700+520 ï. í.) ãåíà LOX-1 ç âèêîðèñòàííÿì åíäîíóêëåàçè RsaI (çðàçêè ç 
³íäåêñîì «ð» — ï³ñëÿ îáðîáêè ðåñòðèêòàçîþ) ó ñîðò³â: äîð³æêà 1 — KWS Aliciana, 
2 — Quench, 3 — Jennifer, 4 — Henrike, 5 — Annabell, 6 — Bojos, 7 — Êîçâàí. Ïî-
çèòèâíèé êîíòðîëü (Ñ+) — àëåëü Lox A ñîðòó CDC Kendall [9]. Ì — ìàðêåð ìîëå-
êóëÿðíèõ ìàñ GeneRulerTM DNA Ladder Mix. Ñ- — íåãàòèâíèé êîíòðîëü, áóôåð ÒÅ 

Ïðèêëàä àíàë³çó àëåëüíîãî ñòàíó ãåíà LOX-1 ñîðò³â ÿ÷ìåíþ ïðåä-
ñòàâëåíî íà ðèñóíêó 2. Íà åëåêòðîôîðåãðàì³ ïîêàçàíî ïðîäóêòè àìïë³-
ô³êàö³¿ ÏËÐ íà ïðàéìåðè Lox-1 F òà Lox-1 R (çðàçêè ¹ 1–7 òà Ñ+, ðèñ. 2), 
à òàêîæ ðåçóëüòàòè ïîäàëüøî¿ ðåñòðèêö³¿ åíäîíóêëåàçîþ RsaI (çðàçêè 
¹ 1ð-7ð òà Ñ+

ð
, ðèñ. 2). Àíàë³ç ïîêàçàâ, ùî âñ³ äîñë³äæóâàí³ ñîðòè (KWS 

Aliciana, Quench, Jennifer, Henrike, Annabell, Bojos, Êîçâàí) ìàëè äîì³-
íàíòíèé àëåëü Lox-A. Îòæå, íà æàëü, ïèâîâàðíà ÿê³ñòü çàçíà÷åíèõ çðàçê³â 
ÿ÷ìåíþ íå ìîæå áóòè çàäîâ³ëüíîþ ó çâ’ÿçêó ç íàÿâí³ñòþ ó íèõ àêòèâíîãî 
àëåëÿ äëÿ ë³ïîêñèãåíàçè-1. Ïîä³áíèì ÷èíîì áóëî âèêîíàíî äîñë³äæåííÿ 
ç âèçíà÷åííÿ àëåëüíîãî ñòàíó ãåíà LOX-1 äëÿ âñ³õ ³íøèõ ñîðò³â êîëåêö³¿. 

Ó òàáëèö³ 2 íàâåäåíî ðåçóëüòàòè àíàë³çó àëåëüíîãî ïîë³ìîðô³çìó 
ãåíà Bmy1 ñåðåä êîëåêö³¿ ñîðò³â ÿ÷ìåíþ. Ïîäàíî íàçâó ñîðòó, éîãî ïîõî-
äæåííÿ, àëåëüíèé ñòàí ãåíà Bmy1, î÷³êóâàíà òåðìîñòàá³ëüí³ñòü òà ÿê³ñòü 
çåðíà ñîðòó çà Äåðæàâíèì ðåºñòðîì ñîðò³â ðîñëèí, ïðèäàòíèõ äëÿ ïî-
øèðåííÿ â Óêðà¿í³ â 2013 ðîö³ [9]. 

Çà ðåçóëüòàòàìè àíàë³çó áóëî âèçíà÷åíî àëåëüíèé ñòàí ãåíà Bmy1 
äëÿ 103 çðàçê³â ÄÍÊ, âèä³ëåíèõ ³ç êîëåêö³¿ â³ò÷èçíÿíèõ òà çàðóá³æíèõ ñîð-
ò³â ÿ÷ìåíþ ³ ñåëåêö³éíèõ ë³í³é. Ó äîñë³äæóâàí³é êîëåêö³¿ ïðåäñòàâëåíî 32 
çàðóá³æí³ ñîðòè ÿ÷ìåíþ (31 % êîëåêö³¿) òà 71 â³ò÷èçíÿíèõ ñîðò³â ³ ë³í³é 
(69 % êîëåêö³¿). 

Çà äàíèìè äîñë³ä³â âèÿâèëîñÿ, ùî 63 ñîðòè ÿ÷ìåíþ (61 % çàãàëüíî¿ 
ê³ëüêîñò³) ìàëè àëåëü Bmy1.b, 33 (32 % êîëåêö³¿) ìàëè àëåëü Bmy1.à, à ñ³ì 
ñîðò³â (7 % çàãàëüíî¿ ê³ëüêîñò³ ðîñëèí) áóëè ãåòåðîãåííèìè çà àëåëüíèì 
ñòàíîì ãåíà Bmy1. Ñîðò³â ÿ÷ìåíþ ç íàéàêòèâí³øèì àëåëåì Bmy1.ñ ó êî-
ëåêö³¿, íà æàëü, íå âèÿâëåíî. 
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Òàáëèöÿ 2 

Ðîçïîä³ë ñîðò³â òà ñåëåêö³éíèõ ë³í³é ÿ÷ìåíþ çà àëåëÿìè ãåíà Bmy1

Ñîðò, ñåëåêö³éíà 
ë³í³ÿ

Êðà¿íà 
ïîõîäæåí-

íÿ

Ôðàã-
ìåíò 

126 ï. í.

Ôðàã-
ìåíò 

39 ï. í.
Àëåëü

Òåðìî-
ñòàá³ëü-

í³ñòü
ßê³ñòü

Annabell Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Barke Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Beatrix Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Bellona Í³ìå÷÷èíà + + Bmy1.à íèçüêà ïèâîâàðíèé
Bojos ×åõ³ÿ + + Bmy1.à íèçüêà ïèâîâàðíèé
CDC Alamo Êàíàäà + + Bmy1.à íèçüêà êîðìîâèé
CDC Candle Êàíàäà + + Bmy1.à íèçüêà êîðìîâèé
CDC Gainer Êàíàäà – + Bmy1.b ñåðåäíÿ í/â*
CDC McGwire Êàíàäà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Claire Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Kristalia ÂÁ** – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Danuta Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Datcha Ôðàíö³ÿ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Daura í/â + + Bmy1.à íèçüêà í/â
Ebson ×åõ³ÿ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Gladys Í³äåðëàíäè – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Golden Promise ÑØÀ + + Bmy1.à íèçüêà í/â
Golden Promise 
(ë. òð.*** 2 õ5)

ÑØÀ + + Bmy1.à íèçüêà í/â

Golden Promise 
(ë. òð. 3 ó10)

ÑØÀ + + Bmy1.à íèçüêà í/â

Golden Promise 
(ë. òð. 4 õ5+y10)

ÑØÀ + + Bmy1.à íèçüêà í/â

Henley Àâñòðàë³ÿ – + Bmy1.b ñåðåäíÿ í/â
Henrike Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Hordeum vulgare 
var. trifurcatum

Ìîíãîë³ÿ + + Bmy1.à íèçüêà í/â

JB Maltasia Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Jennifer Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Jersey Í³äåðëàíäè – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Kangoo Í³äåðëàíäè – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
KWS Aliciana Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
KWS Bambina Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ksanadu Í³ìå÷÷èíà + + Bmy1.à íèçüêà ïèâîâàðíèé
Malz ×åõ³ÿ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Marthe Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
Philadelphia ÑØÀ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Quench ÂÁ** – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Rosalina Äàí³ÿ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Scarlett ×åõ³ÿ – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Shakira Í³ìå÷÷èíà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Àäàïò Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
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Ïðîäîâæåííÿ òàáë. 2 

Ñîðò, ñåëåêö³éíà 
ë³í³ÿ

Êðà¿íà 
ïîõîäæåí-

íÿ

Ôðàã-
ìåíò 

126 ï. í.

Ôðàã-
ìåíò 

39 ï. í.
Àëåëü

Òåðìî-
ñòàá³ëü-

í³ñòü
ßê³ñòü

Àõ³ëëåñ Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Âàêóëà Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Âåñòí³ê Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Âîäîãðàé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Âîºâîäà Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Âñåñâ³ò Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ãàëàêòèê Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ãàëàòåÿ Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Ãàëè÷àíèí Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Ãàìáð³íóñ Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ãåë³îñ Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ãåòüìàí Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Äåðèáàñ Óêðà¿íà + + ãåòåðî íèçüêà ïèâîâàðíèé
Äðóæáà Óêðà¿íà + + ãåòåðî íèçüêà ïèâîâàðíèé
Åäåì Óêðà¿íà + + ãåòåðî íèçüêà ïèâîâàðíèé
Åíåé Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Çîðÿíèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
²ëîò Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
²ò³ëü Óêðà¿íà + + Bmy1.à íèçüêà êîðìîâèé
Êàçêîâèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Êîçâàí Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Êîçàöüêèé Óêðà¿íà + + ãåòåðî íèçüêà ôóðàæíèé
Êîìàíäîð Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Ëóêà Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
Ìåä³êóì 46 Óêðà¿íà + + Bmy1.à íèçüêà í/â
Ìîäåðí Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Íåçàëåæíèé Óêðà¿íà + + Bmy1.à íèçüêà í/â
Íóòàíñ 106 Óêðà¿íà + + ãåòåðî íèçüêà ïèâîâàðíèé
Íóòàíñ 244 Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Íóòàíñ 518 Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Íóòàíñ 778 Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Îáîëîíü Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Îäåñüêèé 9 Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Îäåñüêèé 14 Óêðà¿íà + + Bmy1.à íèçüêà í/â
Îäåñüêèé 18 Óêðà¿íà – + Bmy1.b ñåðåäíÿ í/â
Îäåñüêèé 36 Óêðà¿íà + + Bmy1.à íèçüêà êîðìîâèé
Îäåñüêèé 69 Óêðà¿íà + + Bmy1.à íèçüêà êîðìîâèé
Îäåñüêèé 70 Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Îäåñüêèé 100 Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Îäåñüêèé 111 Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Îäåñüêèé 115 Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Îäåñüêèé 131 Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
Îäåñüêèé 151 Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Îäåñüêèé 518 Óêðà¿íà – + Bmy1.b ñåðåäíÿ í/â
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Çàê³í÷åííÿ òàáë. 2 

Ñîðò, ñåëåêö³éíà 
ë³í³ÿ

Êðà¿íà 
ïîõîäæåí-

íÿ

Ôðàã-
ìåíò 

126 ï. í.

Ôðàã-
ìåíò 

39 ï. í.
Àëåëü

Òåðìî-
ñòàá³ëü-

í³ñòü
ßê³ñòü

Ïàëë³äóì 32 Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Ïàëë³äóì 103 Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Ïåðâåíåöü Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Ïåðåìîæíèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ í/â
Ï³âäåííèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ïðåð³ÿ Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Ïðåñòèæ Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Ðîìàíòèê Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ðîñü Óêðà¿íà + + ãåòåðî íèçüêà ïèâîâàðíèé
Ñâÿòîãîð Óêðà¿íà + + Bmy1.à íèçüêà ïèâîâàðíèé
Ñåëåí³ò Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ñëàâóòè÷ Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Ñòàëêåð Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
Ñòåïîâèé Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
Òàéôóí Óêðà¿íà – + Bmy1.b ñåðåäíÿ ôóðàæíèé
Õàäàð Óêðà¿íà + + Bmy1.à íèçüêà ôóðàæíèé
×àð³âíèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
×îðíîìîðåöü Óêðà¿íà + + ãåòåðî íèçüêà êîðìîâèé
×óäîâèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé
Þæíèé Óêðà¿íà – + Bmy1.b ñåðåäíÿ êîðìîâèé
Þêàòàí Óêðà¿íà – + Bmy1.b ñåðåäíÿ ïèâîâàðíèé

Ïðèì³òêè: *í/â — íåìàº â³äîìîñòåé; **ÂÁ — Âåëèêîáðèòàí³ÿ; «ãåòåðî» — ãåòå-
ðîãåííèé, òîáòî ïðèñóòí³ îáèäâà àëåë³, ùî âêàçóº íà ãåíåòè÷íó ñòðîêàò³ñòü ñîðòó; 
***ë. òð. — ë³í³ÿ òðàíñôîðìîâàíà. 

ßêùî áðàòè äî óâàãè ðîçïîä³ë çðàçê³â ÿ÷ìåíþ çà òåðèòîð³àëüíîþ 
îçíàêîþ, òî âèÿâèòüñÿ, ùî ³ç äîñë³äæóâàíèõ 71 â³ò÷èçíÿíèõ çðàçê³â êî-
ëåêö³¿ ÿ÷ìåíþ 37 ñîðò³â (52 % êîëåêö³¿) ìàþòü àëåëü Bmy1.b, 27 (38 %) — 
àëåëü Bmy1.à, 7 ñîðò³â (10 %) ìàþòü îáèäâà àëåë³. Ñåðåä çàðóá³æíèõ 
ñîðò³â, ê³ëüê³ñòü ÿêèõ ñêëàäàº 32 çðàçêè, 26 (81 %), ìàëè àëåëüíèé ñòàí 
Bmy1.b ³ ëèøå 6 ñîðò³â (18 %) — àëåëü Bmy1.à. Òàêèé ðîçïîä³ë àëåë³â 
ñâ³ä÷èòü ïðî áàãàòøå ð³çíîìàí³òòÿ àëåë³â ãåíà Bmy1, ÿêå ïðèòàìàííå ÿ÷-
ìåíÿì çàðóá³æíî¿ ñåëåêö³¿. Öå îçíà÷àº, ùî ïîäàëüøèé ïîøóê ïåðñïåê-
òèâíèõ äëÿ ïðîöåñó ôåðìåíòàö³¿ àëåë³â ãåíà Bmy1 äîö³ëüíî ïðîâîäèòè 
ñåðåä ñîðò³â çàêîðäîííî¿ ñåëåêö³¿ çàëó÷åííÿì ìóòàö³éíî¿ ñåëåêö³¿ òà äè-
êîðîñëèõ äîíîð³â. 

Äîñë³äæåííÿ àëåëüíîãî ñòàíó ãåíà LOX-1 ïîêàçàëî éîãî ïîâíèé ìî-
íîìîðô³çì ñåðåä âèâ÷åíî¿ êîëåêö³¿ 103 çðàçê³â ÿ÷ìåíþ. Çðàçê³â ç àëåëåì 
loxA íå âèÿâëåíî. Âñ³ äîñë³äæåí³ çðàçêè ÿ÷ìåíþ ìàþòü àêòèâíó ë³ïîêñè-
ãåíàçó-1, ïîâ’ÿçàíó ç ç³ïñîâàíèì ñìàêîì ïèâà. 

Àíàë³ç ðîñëèííîãî ìàòåð³àëó äëÿ âèçíà÷åííÿ àëåëüíîãî ñòàíó ãåíà 
Wàx ïðîâîäèëè çà äîïîìîãîþ ñïåöèô³÷íîãî ìîëåêóëÿðíîãî ìàðêåðà. 
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Äàíà ñèñòåìà äåòåêö³¿ àëåëüíîãî ñòàíó ãåíà äîçâîëÿº âèçíà÷àòè ÿê ãîìî-
çèãîòí³ (ãîìîãåíí³), òàê ³ ãåòåðîçèãîòí³ (ãåòåðîãåíí³) çðàçêè, òîáòî º êîäî-
ì³íàíòíîþ. Ðåçóëüòàòè òèïîâèõ àìïë³ô³êàö³é íàâåäåí³ íà ðèñóíêàõ 3 òà 4. 

Çðàçêè 1–11, 13–15 ì³ñòÿòü àìïë³êîíè ðîçì³ðîì 802 ï. í., 1010 ï. í. 
÷è é îáèäâà, ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü àëåëÿ äèêîãî òèïó. 

Ðèñ. 3. Åëåêðîôîðåãðàìà ïðîäóêò³â ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ íà ãåí 
Wàx ÿ÷ìåíþ. Ðîçì³ð ôðàãìåíò³â ìàðêåðà âêàçàíî ïðàâîðó÷. Äîð³æêà 1 — ñîðò 
Îäåñüêèé 36; 2 — ×îðíîìîðåöü; 3 — Íóòàíñ 106; 4 — Ñëàâóòè÷; 5 — Îäåñüêèé 
69; 6 — Îäåñüêèé 70; 7 — ÊWS Bambina; 8 — Beatrise; 9 — Datcha; 10 — Golden 
Promise; 11 — Ksanadu; 12 — Alamo; 13 — Åíåé; 14 — ë³í³ÿ Golden Promise Òð2 
(õ5); 15 — Õàäàð; 16 — êîíòðîëüíèé ñîðò Rosalina, ÿêèé íåñå àëåëü 802 ï. í.; 
17 — êîíòðîëüíèé ñîðò Danuta, ÿêèé íåñå àëåëü 1010 ï. í.; 18 — êîíòðîëüíèé 
ñîðò Candle, ÿêèé íåñå íóëü-àëåëü 592 ï. í.; Ê — íåãàòèâíèé êîíòðîëü, TE áó-

ôåð; Ì — ìàðêåð ìîëåêóëÿðíî¿ ìàñè GeneRuler™ DNA Ladder Mix 

Çðàçîê 12 º ãåòåðîãåííèé, îñê³ëüêè ì³ñòèòü ÿê àëåëü äèêîãî òèïó, òàê 
³ íóëü-àëåëü. Äëÿ êîíòðîëþ íàÿâíîñò³ àëåë³â äèêîãî òèïó âèêîðèñòîâóâà-
ëè ñîðòè Rosalina, ÿêèé íåñå àëåëü 802 ï.í (äîð³æêà 16), òà Danuta, ÿêèé 
íåñå àëåëü 1010 ï. í. (äîð³æêà 17), ³ íóëü-àëåëü — ñîðò Candle (äîð³æêà 
18), õàðàêòåðèñòèêè ÿêèõ â³äîì³ ç ë³òåðàòóðè. Â ÿêîñò³ íåãàòèâíîãî êîíò-
ðîëþ ÏËÐ ðåàêö³¿ âèêîðèñòîâóâàëè ðåàêö³éíó ñóì³ø, äî ÿêî¿ çàì³ñòü çà-
ãàëüíî¿ ÄÍÊ äîäàâàëè ðîç÷èííèê, TE áóôåð. 

Çðàçêè ÿ÷ìåíþ (ðèñ. 4) 1–5, 7–15 ì³ñòÿòü àìïë³êîíè ðîçì³ðîì 
802 ï. í. àáî 1010 ï. í., ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü àëåë³â äèêîãî òèïó. 
Çðàçîê 6 (êàíàäñüêèé êîìåðö³éíèé ñîðò ÿ÷ìåíþ âàêñ³ Alamo) ìàº àìïë³-
êîí ðîçì³ðîì 592 ï. í., ùî ñâ³ä÷èòü ïðî íàÿâí³ñòü íóëü-àëåëÿ ãåíà Wax. 
Öåé ñîðò âèêîðèñòîâóºòüñÿ íàìè ó ñõðåùóâàííÿõ ÿê äîíîð ðåöåñèâíîãî 
àëåëÿ ãåíà Wax ³ â³äïîâ³äíî îçíàêè âàêñ³. Ðåçóëüòàòè äîñë³äæåííÿ àëåëü-
íîãî ñòàíó ãåíà Wax çðàçê³â êîëåêö³¿ íàâåäåíî â òàáëèö³ 3. 

Ó ðàìêàõ äîñë³äæåííÿ áóëî îïðàöüîâàíî 126 çðàçê³â ÿ÷ìåíþ ³ âèÿâ-
ëåíî âñ³ òðè àëåëüí³ âàð³àíòè ãåíà Wàx. Áóëî âèÿâëåíî 8 ãåòåðîãåííèõ 
çðàçê³â, ç ÿêèõ 7 ì³ñòÿòü àìïë³êîíè äâîõ òèï³â 802 òà 1010 ï. í., òà çðàçîê 
ñîðòó Alamo, ÿêèé íåñå íóëü-àëåëü (àìïë³êîí 592 ï. í.) ðàçîì ³ç ôóíêö³î-
íàëüíèì àëåëåì (àìïë³êîí 802 ï. í.). 

Çàãàëîì ñåðåä ãîìîãåííèõ çðàçê³â âèÿâëåíî 91 òàêèé, ùî ìàº ôóíê-
ö³îíàëüíèé àëåëü, ÿêèé âèð³çíÿºòüñÿ ðîçì³ðîì àìïë³êîíó â 802 ï. í.; 
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Ðèñ. 4. Åëåêðîôîðåãðàìà ïðîäóêò³â ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿ íà ãåí Wàx 
ÿ÷ìåíþ. Ðîçì³ð ôðàãìåíò³â ìàðêåðà âêàçàíî ïðàâîðó÷. Äîð³æêà 1 — ñîðò Claire; 
2 — Ìîäåðí; 3 — Gainer; 4 — Êîçàöüêèé; 5 — ë³í³ÿ Golden Promise Òð4 (õ5+ó10); 
6 — ñîðò Alamo; 7 — Àõ³ëëåñ; 8 — ë³í³ÿ Golden Promise Òð3 (ó10); 9 — ñîðò Annabell; 
10 — Ëóêà; 11 — JB Maltasia; 12 — Ãàëè÷àíèí; 13 — Êîìàíäîð; 14 — Shakira; 
15 — Àõ³ëëåñ; 16 — êîíòðîëüíèé ñîðò Rosalina; 17 — êîíòðîëüíèé ñîðò Danuta; 
18 — êîíòðîëüíèé ñîðò Candle; Ê — íåãàòèâíèé êîíòðîëü; Ì — ìàðêåð ìîëåêó-

ëÿðíî¿ ìàñè GeneRuler™ DNA Ladder Mix 

Òàáëèöÿ 3 

Ðåçóëüòàòè äîñë³äæåííÿ àëåëüíîãî ñòàíó ãåíà Wàx ó çðàçê³â ÿ÷ìåíþ

¹ Çðàçîê Wàx/wàx ¹ Çðàçîê Wàx/wàx
1 Abyssinian 1105 1010 ï. í. 22 JB Maltasia 802 ï. í.
2 Alamo 592/802 ï. í. 23 Jennifer 802 ï. í.
3 Alamo 592 ï. í. 24 Jennifer (Êè¿â) 802 ï. í.
4 Albert 1010 ï. í. 25 Jet 1010 ï. í.
5 Annabell 1010 ï. í. 26 Kangoo 802 ï. í.
6 Arabische 1010 ï. í. 27 KWS Aliciana 802 ï. í.
7 Azimuth 802 ï. í. 28 Kristalia 802 ï. í.
8 Beatrise 802 ï. í. 29 Ksanadu 802 ï. í.
9 Bellona 802/1010 ï. í. 30 Mal 7 802 ï. í.

10 Bojos 802 ï. í. 31 Marthe 802 ï. í.
11 Candle 592 ï. í. 32 McGwire 802 ï. í.
12 Danuta 1010 ï. í. 33 McGwire 802 ï. í.
13 Daura 802 ï. í. 34 Negro 

Manfredi
802 ï. í.

14 Fibon 802 ï. í. 35 Olande 802 ï. í.
15 Gainer 802 ï. í. 36 Philadelphia 802 ï. í.
16 Golden Promise 802 ï. í. 37 Shakira 802 ï. í.
17 Golden Promise 

Òð2 õ5
802 ï. í. 38 Sulto 802 ï. í.

18 Golden Promise 
Òð3 ó10

802 ï. í. 39 Àäàïò 1010 ï. í.

19 Golden Promise 
Òð4 õ5+10ó

802 ï. í. 40 Àõ³ëëåñ 802 ï. í.

20 Henley 802 ï. í. 41 Àõ³ëëåñ 802 ï. í.
21 Hordeum vulgare 

var. trifurcatum
1010 ï. í. 42 Áàðêà 802 ï. í.
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Çàê³í÷åííÿ òàáë. 3

¹ Çðàçîê Wàx/wàx ¹ Çðàçîê Wàx/wàx
43 Áåàòðèêñ 802 ï. í. 85 Íóòàíñ 244 802 ï. í.
44 Âàêóëà 802 ï. í. 86 Íóòàíñ 778 1010 ï. í.
45 Âºñòí³ê 802 ï. í. 87 Íóòàíñ 106 802 ï. í.
46 Âîäîãðàé 1010 ï. í. 88 Íóòàíñ 518 802 ï. í.
47 Âîºâîäà 802 ï. í. 89 Îáîëîíü 802 ï. í.
48 Âîºâîäà 802/1010 ï. í. 90 Îäåñüêèé 100 802/1010 ï. í.
49 Âñåñâ³ò 802/1010 ï. í. 91 Îäåñüêèé 111 802 ï. í.
50 Ãàëàêòèê 802/1010 ï. í. 92 Îäåñüêèé 115 802 ï. í.
51 Ãàëàòåÿ 802 ï. í. 93 Îäåñüêèé 131 1010 ï. í.
52 Ãàëè÷àíèí 1010 ï. í. 94 Îäåñüêèé 14 802 ï. í.
53 Ãàìáð³íóñ 802 ï. í. 95 Îäåñüêèé 151 1010 ï. í.
54 Ãåë³îñ 802 ï. í. 96 Îäåñüêèé 18 802 ï. í.
55 Ãåë³îñ 802 ï. í. 97 Îäåñüêèé 36 802 ï. í.
56 Ãåë³îñ 1 802 ï. í. 98 Îäåñüêèé 69 802 ï. í.
57 Ãåë³îñ 802 ï. í. 99 Îäåñüêèé 70 802 ï. í.
58 Ãåòüìàí 802 ï. í. 100 Îäåñüêèé 82 802 ï. í.
59 Gladys 802 ï. í. 101 Îäåñüêèé 9 1010 ï. í.
60 Datcha 1010 ï. í. 102 Ïàëë³äóì 107 1010 ï. í.
61 Äåðèáàñ 802 ï. í. 103 Ïàëë³äóì 32 1010 ï.í
62 Jersey 802 ï. í. 104 Ïåðâåíåöü 802 ï. í.
63 Äðóæáà 802 ï. í. 105 Ïåðåìîæíèé 802 ï. í.
64 Ebson 802 ï. í. 106 Ï³âäåííèé 1010 ï. í.
65 Åäåì 802 ï. í. 107 Ïðåð³ÿ 1010 ï. í.
66 Åíåé 1010 ï. í. 108 Ïðåñòèæ 802 ï. í.
67 Henrike 802 ï. í. 109 Rosalina 802 ï. í.
68 Çîðÿíèé 802 ï. í. 110 Ðîìàíòèê 802 ï. í.
69 ²ëîò 802 ï. í. 111 Ðîñü 802 ï. í.
70 ²òèëü 1010 ï. í. 112 Ñâÿòîãîð 802 ï. í.
71 Êàçêîâèé 802 ï. í. 113 Ñâÿòîãîð 802 ï. í.
72 Quench 802 ï. í. 114 Ñåëåí³ò 802 ï. í.
73 KWS Bambina 802 ï. í. 115 Ñêàðëåò 802 ï. í.
74 Claire 802 ï. í. 116 Ñëàâóòè÷ 802 ï. í.
75 Êîçâàí 802 ï. í. 117 Ñòàëêåð 802 ï. í.
76 Êîçàöüêèé 802 ï. í. 118 Ñòåïîâèé 802 ï. í.
77 Êîìàíäîð 1010 ï. í. 119 Òàéôóí 1010 ï. í.
78 Êîìàíäîð 1010 ï. í. 120 Õàäàð 802 ï. í.
79 Ëóêà 802 ï. í. 121 ×àð³âíèé 802 ï. í.
80 Ëóêà 802 ï. í. 122 ×îðíîìîðåöü 802/1010 ï. í.
81 Ìåä³êóì 46 802 ï. í. 123 ×óäîâèé 1010 ï. í.
82 Ìîäåðí 802 ï. í. 124 Charmay 802 ï. í.
83 Ìîäåðí 802 ï. í. 125 Þæíèé 802/1010 ï. í.
84 Íåçàëåæíèé 802 ï. í. 126 Þêàòàí 802 ï. í.
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25 çðàçê³â ç ðîçì³ðîì àìïë³êîíó 1010 ï. í. òà 2 çðàçêè âàêñ³ ÿ÷ìåíþ — 
Candle òà Alamo, ÿê³ íåñóòü íóëü-àëåëü (àìïë³êîí 592 ï. í.). ×àñòîòà âè-
ÿâëåííÿ ó äîñë³äæóâàí³é âèá³ðö³ ãîìîãåííèõ çðàçê³â ñêëàäàº 93,6 %, ãå-
òåðîãåííèõ — 6,4 %. 

Îòðèìàí³ ó öüîìó äîñë³äæåíí³ äàí³ ñòîñîâíî àëåëüíîãî ñòàíó ãåí³â 
Bmy1, LOX-1 òà Wax, ÿê ³ âèâ÷åí³ êîëåêö³éí³ çðàçêè ÿ÷ìåíþ, øèðîêî âè-
êîðèñòîâóþòüñÿ ó â³ää³ë³ ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ ÑÃ² ó ïðîãðàì³ ñòâî-
ðåííÿ ñåëåêö³éíîãî ìàòåð³àëó äëÿ ñîðò³â ÿðîãî ³ îçèìîãî ãîëîçåðíîãî 
ÿ÷ìåíþ õàð÷îâîãî ³ êîðìîâîãî íàïðÿì³â òåõíîëîã³÷íîãî âèêîðèñòàííÿ 
çåðíà. 

Âèñíîâêè. 1. Ó ðåçóëüòàò³ äîñë³äæåííÿ êîëåêö³¿ ñîðò³â ÿ÷ìåíþ áóëî 
âèÿâëåíî 63 çðàçêè ç ïîòåíö³éíî ñåðåäíüîþ àêòèâí³ñòþ òà òåðìîñòàá³ëü-
í³ñòþ ôåðìåíòó -àì³ëàçè, êðèòè÷íîãî äëÿ ïðîöåñó ôåðìåíòàö³¿ çåðíà 
ÿ÷ìåíþ, ùî êîäóºòüñÿ àëåëåì Bmy1.b ãåíà Bmy1. Æîäíîãî çðàçêà ÿ÷ìå-
íþ ç àëåëåì Bmy1.ñ, ùî êîíòðîëþº ìàêñèìàëüíó àêòèâí³ñòü ³ òåðìîñòà-
á³ëüí³ñòü -àì³ëàçè, íå âèÿâëåíî. 

2. Àíàë³ç ãåíåòè÷íèõ âàð³àíò³â ôåðìåíòó ë³ïîêñèãåíàçè-1, ùî êî-
äóºòüñÿ ãåíîì LOX-1, ïîêàçàâ ìîíîìîðô³çì êîëåêö³¿ ñîðò³â ÿ÷ìåíþ çà 
àëåëüíèì ñòàíîì öüîãî ãåíà ³ â³äñóòí³ñòü íåàêòèâíîãî àëåëÿ lox A. 

3. ÏËÐ òåñò äîçâîëÿº íàä³éíî ³äåíòèô³êóâàòè ÿê ãîìîãåíí³, òàê ³ ãåòå-
ðîãåíí³ çà àëåëüíèì ñòàíîì äîñë³äæåíèõ ëîêóñ³â çðàçêè ÿ÷ìåíþ. 

4. Ñåðåä â³ò÷èçíÿíèõ ñîðò³â ÿ÷ìåíþ ñïîñòåð³ãàºòüñÿ â³äñóòí³ñòü wàx 
(íóëü-àëåëþ). Öå ñâ³ä÷èòü ïðî òå, ùî â Óêðà¿í³ äî öüîãî ÷àñó íå âåëàñÿ 
ñåëåêö³ÿ ñîðò³â ÿ÷ìåíþ âàêñ³. Â òîé æå ÷àñ ñåëåêö³ÿ ÿ÷ìåí³â âàêñ³ àêòèâíî 
ðîçâèâàºòüñÿ çà êîðäîíîì, îñîáëèâî ó íàïðÿì³ ñòâîðåííÿ ñîðò³â ÿ÷ìåíþ 
õàð÷îâîãî òà êîðìîâîãî íàïðÿì³â âèêîðèñòàííÿ çåðíà. 
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POLYMORPHISM OF THE Bmy1, LOX-1 AND Wax GENES 
AS DETERMINANTS OF THE BARLEY GRAIN NUTRITION VALUE 

Allelic variation study of the Bmy1, LOX-1 and Wax genes coding for bio-
synthesis of several key enzymes determining of the nutritional barley grain 
value is presented in the paper. Neither of the important for nutrition barley 
grain quality alleles actively used worldwide in barley breeding was found 
among of the Ukrainian barley varieties collection. 

ÓÄÊ 575.113.2:633.16:663.421 

Ïîëèùóê Ñ. Ñ., Ìîðãóí Á. Â., Ðûáàëêà À. È. 

ÏÎËÈÌÎÐÔÈÇÌ ÃÅÍÎÂ Bmy1, LOX-1 È Wax ÊÀÊ ÄÅÒÅÐÌÈÍÀÍÒÎÂ 
ÏÐÈÇÍÀÊÎÂ ÏÈÙÅÂÎÉ ÖÅÍÍÎÑÒÈ ÇÅÐÍÀ ß×ÌÅÍß 

Èññëåäîâàíî àëëåëüíîå ñîñòîÿíèå ãåíîâ Bmy1, LOX-1 è Wax, êîí-
òðîëèðóþùèõ àêòèâíîñòü íåñêîëüêèõ êëþ÷åâûõ ôåðìåíòîâ, îïðåäåëÿ-
þùèõ âàæíûå õàðàêòåðèñòèêè ïèùåâîé öåííîñòè çåðíà ÿ÷ìåíÿ. Ñðåäè 
èçó÷åííîãî êîëëåêöèîííîãî ìàòåðèàëà îòå÷åñòâåííûõ ñîðòîâ ÿ÷ìåíÿ íå 
íàéäåíî íè îäíîãî àëëåëüíîãî âàðèàíòà ýòèõ ãåíîâ, êîòîðûå ñåãîäíÿ àê-
òèâíî èñïîëüçóþòñÿ â ìèðîâîé ñåëåêöèè ñîðòîâ ÿ÷ìåíÿ, ñïåöèàëèçèðî-
âàííûõ ïî íàïðàâëåíèÿì ïèùåâîãî èñïîëüçîâàíèÿ çåðíà. 
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ÂÏËÈÂ ÏÎÏÅÐÅÄÍÜÎ¯ ÕÎËÎÄÎÂÎ¯ ÒÀ ÃÎÐÌÎÍÀËÜÍÎ¯ ÎÁÐÎÁÊÈ 
ÊÎËÎÑÑß ÍÀ ÀÍÄÐÎÃÅÍÅÇ IN VITRO ÑÎÐÒ²Â ÏØÅÍÈÖ² ÒÂÅÐÄÎ¯ 
ÎÇÈÌÎ¯ 

Ç ìåòîþ îòðèìàííÿ ïîäâîºíèõ ãàïëî¿ä³â ïøåíèö³ òâåðäî¿ âèçíà÷àëè 
âïëèâ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ ³ç çàñòîñóâàííÿì íèçüêèõ ïî-
çèòèâíèõ òåìïåðàòóð (3–4 °Ñ) òà âîäíèõ ðîç÷èí³â àáñöèçîâî¿ êèñëî-
òè (ÀÁÊ) ó êîíöåíòðàö³ÿõ 0,25 òà 0,5 ìã/ë íà ³íäóêö³þ íîâîóòâîðåíü 
³ ðåãåíåðàö³þ ðîñëèí â óìîâàõ in vitro ï’ÿòè ñîðò³â ïøåíèö³ òâåðäî¿ 
îçèìî¿ (Triticum turgidum subsp. durum desf.): Àéñáåðã îäåñüêèé, 
Àëèé ïàðóñ, Áîñôîð, Ãàðäåìàðèí, Êîðàë îäåñüêèé. Òðèâàë³ñòü îá-
ðîáêè 3–7 ä³á. Çàñòîñóâàííÿ âîäíîãî ðîç÷èíó ÀÁÊ â êîíöåíòðàö³¿ 
0,25 ìã/ë ï³äâèùóâàëî ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü â êóëüòóð³ ïè-
ëÿê³â ñîðò³â Àëèé ïàðóñ òà Ãàðäåìàðèí, à â êîíöåíòðàö³¿ 0,5 ìã/ë — 
ñîðòó Áîñôîð. Çíà÷íîãî âïëèâó àáñöèçîâî¿ êèñëîòè íà ³íäóêö³éíó 
ñïðîìîæí³ñòü ñîðòó Àéñáåðã îäåñüêèé íå âèÿâëåíî. Ð³âåíü ³íäóêö³¿ 
íîâîóòâîðåíü ó Êîðàëó îäåñüêîãî çíèçèâñÿ çà ïîïåðåäíüî¿ îáðîá-
êè êîëîññÿ ÀÁÊ. Äîñòîâ³ðíîãî âïëèâó ïîïåðåäíüî¿ îáðîáêè íà ðåãå-
íåðàö³þ ðîñëèí â óìîâàõ in vitro íå âèÿâëåíî. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ òâåðäà, àíäðîãåíåç in vitro, ïîïåðåäíÿ îá-
ðîáêà êîëîññÿ, àáñöèçîâà êèñëîòà, ³íäóêö³ÿ íîâîóòâîðåíü, ðåãåíå-
ðàö³ÿ ðîñëèí. 

Âñòóï. Îòðèìàííÿ ïîäâîºíèõ ãàïëî¿ä³â — öå äîâîë³ åôåêòèâíèé 
á³îòåõíîëîã³÷íèé ìåòîä ó ñåëåêö³¿ ïøåíèö³, ÿêèé äîçâîëÿº çíà÷íî ïðè-
ñêîðèòè ïðîöåñ ñòâîðåííÿ íîâèõ ñîðò³â. Â³äîìî, ùî íà ³íäóêö³éíó ñïðî-
ìîæí³ñòü çëàê³â âïëèâàþòü ÿê óìîâè êóëüòèâóâàííÿ [1, 2], òàê ³ ãåíîòèï 
ðîñëèí [3]. Äîñë³äæåííÿ âïëèâó ñàìå óìîâ êóëüòèâóâàííÿ ìàº âàæëèâå 
çíà÷åííÿ, îñê³ëüêè äîçâîëÿº âèÿâèòè îïòèìàëüí³ óìîâè, çà ÿêèõ ìîæëèâî 
îòðèìàòè ìàêñèìàëüíèé âèõ³ä ãàïëî¿äíèõ ðîñëèí. 

Ïîïåðåäíÿ îáðîáêà êîëîññÿ ñòèìóëþº ïåðåõ³ä ì³êðîñïîð ñ ãàìåòî-
ô³òíîãî íà ñïîðîô³òíèé øëÿõ ðîçâèòêó. Äëÿ öüîãî áàãàòî íàóêîâö³â âèêî-
ðèñòîâóþòü íèçüê³ ïîçèòèâí³ òåìïåðàòóðè ³ ðîç÷èíè ÀÁÊ ó ðîáîò³ ç ïøå-
íèöåþ òâåðäîþ [4, 5] ³ ì’ÿêîþ [6, 7]. 

Ìåòà äîñë³äæåííÿ. 1.Îö³íèòè âïëèâ êîíöåíòðàö³¿ ÀÁÊ ó âîäíèõ ðîç-
÷èíàõ äëÿ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ íà ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü 
òà ðåãåíåðàö³¿ ðîñëèí in vitro. 

© Äîáðîâà Ã. Î., 2014
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2. Âèçíà÷èòè âïëèâ òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ íà ð³-
âåíü ³íäóêö³¿ íîâîóòâîðåíü òà ðåãåíåðàö³¿ ðîñëèí in vitro. 

Ìàòåð³àëè ³ ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè íà ñîðòàõ ïøåíèö³ 
òâåðäî¿ îçèìî¿ Àéñáåðã îäåñüêèé, Àëèé ïàðóñ, Áîñôîð, Ãàðäåìàðèí, Êî-
ðàë îäåñüêèé. 

Áàòüê³âñüê³ ðîñëèíè ïøåíèö³ âèðîùóâàëè íà ïîëüîâèõ ä³ëÿíêàõ ÑÃ²–
ÍÖÍÑ. Êîëîññÿ çð³çàëè, êîëè ì³êðîñïîðè çíàõîäèëèñü ó ñåðåäíüîï³çí³é 
ôàç³ ðîçâèòêó. Äëÿ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ âèòðèìóâàëè ó âîäíî-
ìó ðîç÷èí³ àáñöèçîâî¿ êèñëîòè ç êîíöåíòðàö³ºþ 0, 0,25 òà 0,5 ìã/ë ïðè 
4 îÑ ïðîòÿãîì òðüîõ òà ñåìè äí³â ó òåìðÿâ³ [8]. Ï³ñëÿ ïîïåðåäíüî¿ îáðîá-
êè êîëîññÿ ïîâåðõíåâî ñòåðèë³çóâàëè íàñè÷åíèì ðîç÷èíîì ã³ïîõëîðèòó 
êàëüö³þ çà ïðèéíÿòîþ ìåòîäèêîþ [7]. Â àñåïòè÷íèõ óìîâàõ ç êîëîññÿ âè-
ä³ëÿëè ïèëÿêè òà åêñïëàíòóâàëè íà æèâèëüíå ñåðåäîâèùå Ñ 17 [9] â ìî-
äèô³êàö³¿ [10, 11]. Ñôîðìîâàí³ íà ³íäóêö³éíèõ æèâèëüíèõ ñåðåäîâèùàõ 
íîâîóòâîðåííÿ åêñïëàíòóâàëè íà ñåðåäîâèùà 1/2 MS [9] òà N6 [12] â ìî-
äèô³êàö³¿ [13]. Ï³ñëÿ 10–15 äí³â êóëüòèâóâàííÿ ñòðóêòóðè ïåðåñàäæóâàëè 
íà áåçãîðìîíàëüíå ñåðåäîâèùå MS äëÿ ðåãåíåðàö³¿ [13]. 

Äëÿ ê³ëüê³ñíîãî îáë³êó îòðèìàíèõ ðåçóëüòàò³â ï³äðàõîâóâàëè ïðîöåíò 
íîâîóòâîðåíü òà ðîñëèí-ðåãåíåðàíò³â â³ä ê³ëüêîñò³ åêñïëàíòîâàíèõ ïè-
ëÿê³â ³ äîâ³ð÷èé ³íòåðâàë. Ñòàòèñòè÷íó äîñòîâ³ðí³ñòü îòðèìàíèõ ðåçóëü-
òàò³â âèçíà÷àëè çà êðèòåð³ºì Ñòüþäåíòà òà çà äâîôàêòîðíèì äèñïåðñ³é-
íèì àíàë³çîì [14]. 

Ðåçóëüòàòè ³ îáãîâîðåííÿ. Îö³íèëè âïëèâ òðèâàëîñò³ ïîïåðåäíüî¿ 
îáðîáêè êîëîññÿ â ðîç÷èí³ àáñöèçîâî¿ êèñëîòè ³ êîíöåíòðàö³¿ ãîðìîíó íà 
åôåêòèâí³ñòü ìåòîäó êóëüòóðè ïèëÿê³â in vitro. Îòðèìàí³ ðåçóëüòàòè íà-
âåäåíî â òàáëèö³ 1. 

Ç îòðèìàíèõ äàíèõ çðîçóì³ëî, ùî ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü âà-
ð³þâàâ çàëåæíî â³ä êîíöåíòðàö³¿ ÀÁÊ ó ðîç÷èí³ äëÿ ïîïåðåäíüî¿ îáðîá-
êè òà ¿¿ òðèâàëîñò³. Çàãàëîì ³íäóêö³ÿ íîâîóòâîðåíü áóëà íèçüêà, îêð³ì 
ñîðòó Ãàðäåìàðèí, äëÿ ÿêîãî õàðàêòåðíèé íàéá³ëüøèé ð³âåíü ³íäóêö³¿ íà 
äîñë³äíèõ âàð³àíòàõ ç ÀÁÊ. Ó ñîðòó Êîðàë îäåñüêèé, íàâïàêè, ñïîñòåð³-
ãàëè çíèæåííÿ ð³âíÿ ³íäóêö³¿ íîâîóòâîðåíü çà îáðîáêè êîëîññÿ àáñöè-
çîâîþ êèñëîòîþ. Ð³âåíü ðåãåíåðàö³¿ ðîñëèí áóâ íèçüêèì ó âñ³õ äîñë³-
äæåíèõ ñîðò³â. Ðåãåíåðàö³ÿ ñïîñòåð³ãàëàñü ëèøå ó âîñüìè ç äâàäöÿòè 
îäíîãî äîñë³äíîãî âàð³àíòó. Çîâñ³ì íå îòðèìàíî ðîñëèí-ðåãåíåðàíò³â 
ñîðò³â Àéñáåðã îäåñüêèé òà Áîñôîð. Íà ñåðåäîâèù³ äëÿ ðåãåíåðàö³¿ 
áóëè ñôîðìîâàí³ ëèøå «àëüá³íî» ðîñëèíè. Öå º ï³äñòàâîþ äëÿ ïîäàëü-
øèõ äîñë³äæåíü ³ ïîøóêó îïòèìàëüíèõ âàð³àíò³â ïîïåðåäíüî¿ îáðîáêè 
êîëîññÿ ³ óìîâ êóëüòèâóâàííÿ äëÿ ï³äâèùåííÿ ð³âíÿ ðåãåíåðàö³¿. Íàðàç³ 
ñåðåä óñ³õ äîñë³äæåíèõ ãåíîòèï³â ð³çíîãî ãåíåòè÷íîãî ñêëàäó âèÿâèëè 
äâà ãåíîòèïè ïøåíèö³ òâåðäî¿ ÿðî¿, ÿê³ ÷óòëèâ³ äî êóëüòóðè ïèëÿê³â in 
vitro ³ ðåãåíåðóþòü çåëåí³ ðîñëèíè. Ìîæëèâî, ö³ ãåíîòèïè ìîæóòü áóòè 
«äîíîðàìè ðåãåíåðàö³¿», ùî º ï³äñòàâîþ äî çàëó÷åííÿ ¿õ ó ïîäàëüøó ñå-
ëåêö³éíó ðîáîòó. 
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Òàáëèöÿ 1 

²íäóêö³ÿ íîâîóòâîðåíü ³ ðåãåíåðàö³ÿ ðîñëèí in vitro çà ð³çíèõ âàð³àíò³â 
ïîïåðåäíüî¿ îáðîáêè êîëîññÿ

Òðèâàë³ñòü 
ïîïåðåäíüî¿ 

îáðîáêè, 
äí³

Ñîðò 

Êîíöåíòðàö³ÿ ÀÁÊ, ìã/ë Êîíöåíòðàö³ÿ ÀÁÊ, ìã/ë

0 0,25 0,5 0 0,25 0,5
³íäóêö³ÿ íîâîóòâîðåíü, 

øò. íà 100 ïèëÿê³â
ðåãåíåðàö³ÿ («àëüá³íî»), 

øò. íà 100 ïèëÿê³â

3
Àëèé ïàðóñ 

0,7± 
0,35

0,26± 
0,26

0,54± 
0,29

0 0
0,13± 
0,13

Êîðàë îäåñüêèé
2,34± 
0,73*

0,4± 
0,28

0,7± 
0,41

0
0,2± 
0,2

0

7

Àëèé ïàðóñ 
1,31± 
0,46

3,6± 
0,71^

0,9± 
0,4

0
0,29± 

0,2
0

Êîðàë îäåñüêèé
3,87± 
1,1*

0,77± 
0,29

0,56± 
0,32

0,65± 
0,45

0
0,19± 
0,19

Àéñáåðã îäåñü-
êèé 

1,02± 
0,39

1,57± 
0,52

0,96± 
0,43

0 0 0

Áîñôîð 0 0
0,65± 
0,38

0 0 0

Ãàðäåìàðèí 
0,92± 
0,41*

13,2± 
1,6

8,33± 
1,31

0,18± 
0,18

0,89± 
0,45

0,23± 
0,22

Ïðèì³òêà: * — ð³çíèöÿ ì³æ äîñë³äíèìè âàð³àíòàìè ñîðò³â Êîðàë îäåñüêèé ³ Ãàðäåìà-
ðèí íà ð³çíèõ êîíöåíòðàö³ÿõ ÀÁÊ äîñòîâ³ðíà ïðè Ð<0,01; 
^ — ð³çíèöÿ ì³æ äîñë³äíèìè âàð³àíòàìè çà ð³çíî¿ òðèâàëîñò³ ïåðåäîáðîáêè ñîðòó 
Àëèé ïàðóñ äîñòîâ³ðíà ïðè Ð<0,05. 

Âïëèâ òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè íà ³íäóêö³þ íîâîóòâî-
ðåíü ³ ðåãåíåðàö³þ ðîñëèí in vitro. Äîñë³äæåííÿ ïðîâîäèëè íà äâîõ 
ñîðòàõ: Àëèé ïàðóñ ³ Êîðàë îäåñüêèé. Îòðèìàí³ ðåçóëüòàòè íàâåäåíî íà 
ðèñóíêó 1 òà â òàáëèö³ 1. 

Äîñòîâ³ðíîãî âïëèâó òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè íà ð³âåíü 
³íäóêö³¿ íîâîóòâîðåíü ðîñëèí ó îáîõ ñîðò³â ìàéæå çà âñ³ìà äîñë³äæå-
íèìè âàð³àíòàìè ðîç÷èí³â íå âèÿâëåíî. ªäèíèé äîñë³ä, ó ÿêîìó îäåð-
æàíî ïîçèòèâíèé âïëèâ òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ, — 
ïî ñîðòó Àëèé ïàðóñ (ñ³ì ä³á ó âîäíîìó ðîç÷èí³ ç êîíöåíòðàö³ºþ ÀÁÊ 
0,25 ìã/ë). Â ³íøèõ äîñë³äíèõ âàð³àíòàõ ð³çíèöÿ ó ð³âí³ ³íäóêö³¿ íîâîóò-
âîðåíü çà ð³çíî¿ òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè ñïîñòåð³ãàëàñü, àëå 
íå áóëà ï³äòâåðäæåíà ñòàòèñòè÷íî. Ìîæëèâî, öå ïîâ’ÿçàíî ³ç çàìàëîþ 
âèá³ðêîþ ³, ÿê íàñë³äîê, âåëèêîþ ïîõèáêîþ. Öå çóìîâëþº íåîáõ³äí³ñòü 
ïîäàëüøèõ äîñë³äæåíü, îñê³ëüêè îòðèìàí³ ðåçóëüòàòè âèÿâèëèñü íå-
îäíîçíà÷íèìè. 

Ð³âåíü ðåãåíåðàö³¿ ðîñëèí ó êóëüòóð³ áóâ íèçüêèé ó âñ³õ äîñë³äíèõ âà-
ð³àíòàõ. Ç îòðèìàíèõ íîâîóòâîðåíü íà ñåðåäîâèù³ äëÿ ðåãåíåðàö³¿ îäåð-
æàí³ ëèøå ðîñëèíè-àëüá³íîñè. Âïëèâó òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè 
íà ðåãåíåðàö³þ ðîñëèí íå âèÿâèëè. 
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Ðèñ. 1. Çàëåæí³ñòü ³íäóêö³¿ íîâîóòâîðåíü â³ä òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè 

ó ñîðò³â Àëèé ïàðóñ ³ Êîðàë îäåñüêèé 

Âïëèâ êîíöåíòðàö³¿ àáñöèçîâî¿ êèñëîòè íà ³íäóêö³þ íîâîóòâî-
ðåíü ³ ðåãåíåðàö³þ ðîñëèí in vitro. Äîñë³äæåííÿ ïðîâîäèëè íà ñîð-
òàõ Àëèé ïàðóñ ³ Êîðàë îäåñüêèé ç 3-äîáîâîþ ïîïåðåäíüîþ îáðîáêîþ 
³ íà ñîðòàõ Àéñáåðã îäåñüêèé, Áîñôîð, Ãàðäåìàðèí, Àëèé ïàðóñ ³ Êîðàë 
îäåñüêèé ç 7-äîáîâîþ ïîïåðåäíüîþ îáðîáêîþ. Ðåçóëüòàòè äîñë³äæåíü 
íàâåäåí³ â òàáëèö³ 1 ³ íà ðèñóíêàõ 1 ³ 2. 

  

Ðèñ. 2. Çàëåæí³ñòü ³íäóêö³¿ íîâîóòâîðåíü â³ä êîíöåíòðàö³¿ ÀÁÊ ó ðîç÷èí³ 
äëÿ ïîïåðåäíüî¿ îáðîáêè äîñë³äæóâàíèõ ñîðò³â 

Äîñë³äæåííÿì âèÿâèëè, ùî äëÿ ñîðòó Êîðàë îäåñüêèé õàðàêòåðíå 
çíèæåííÿ ³íäóêö³¿ íîâîóòâîðåíü ï³ñëÿ îáðîáêè êîëîññÿ âîäíèì ðîç÷èíîì 
ÀÁÊ. Äîñòîâ³ðíîãî âïëèâó êîíöåíòðàö³¿ àáñöèçîâî¿ êèñëîòè ó âîäíîìó 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  45

ðîç÷èí³ äëÿ ïîïåðåäíüî¿ îáðîáêè íà ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü ðîñëèí 
ñîðòó Àéñáåðã îäåñüêèé íå âèÿâëåíî. Äëÿ ñîðò³â Àëèé ïàðóñ ³ Ãàðäåìà-
ðèí îïòèìàëüíîþ êîíöåíòðàö³þ ÀÁÊ ó ðîç÷èí³ äëÿ ïîïåðåäíüî¿ îáðîáêè 
º 0,25 ìã/ë. Äëÿ Áîñôîðó ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü, á³ëüøèé â³ä íóëÿ, 
ñïîñòåð³ãàëè ï³ñëÿ ïîïåðåäíüî¿ îáðîáêè ðîç÷èíîì ç 0,5 ìã/ë ÀÁÊ. Ìàê-
ñèìàëüíèé ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü îòðèìàëè ó Ãàðäåìàðèíà çà îá-
ðîáêè êîëîññÿ ðîç÷èíîì ÀÁÊ ó êîíöåíòðàö³¿ 0,25 ìã/ë. 

Ñòàòèñòè÷íó äîñòîâ³ðí³ñòü îòðèìàíèõ äàíèõ ïåðåâ³ðÿëè äèñïåðñ³é-
íèì àíàë³çîì çà ôàêòîðàìè «êîíöåíòðàö³ÿ ÀÁÊ» ³ «ãåíîòèï». Çà 3-äîáîâî¿ 
îáðîáêè êîëîññÿ ñîðò³â Àëèé ïàðóñ ³ Êîðàë îäåñüêèé àáñöèçîâà êèñëîòà 
äîñòîâ³ðíî âïëèâàº íà ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü ïðè ð³âí³ çíà÷óùîñ-
ò³ Ð<0,05. Çà 7-äîáîâî¿ ïîïåðåäíüî¿ îáðîáêè âïëèâ êîíöåíòðàö³¿ ÀÁÊ íà 
ð³âåíü ³íäóêö³¿ íîâîóòâîðåíü º äîñòîâ³ðíèì ïðè ð³âí³ çíà÷óùîñò³ Ð<0,01 
äëÿ ñîðòó Ãàðäåìàðèí. Äîñòîâ³ðíîãî âïëèâó êîíöåíòðàö³¿ ÀÁÊ íà ð³âåíü 
ðåãåíåðàö³¿ ðîñëèí íå âèÿâëåíî. 

Îòæå, äîñë³äæåí³ ñîðòè ðåàãóâàëè íà ïîïåðåäíþ îáðîáêó àáñöèçî-
âîþ êèñëîòîþ ïî-ð³çíîìó. Éìîâ³ðíî, öå ïîâ’ÿçàíî ç åíäîãåííèì ð³âíåì 
ÀÁÊ ó äîíîðíîìó ìàòåð³àë³. Äëÿ ï³äòâåðäæåííÿ äàíîãî ïðèïóùåííÿ íå-
îáõ³äíî á³îõ³ì³÷íî âèçíà÷àòè ð³âåíü åíäîãåííî¿ ÀÁÊ ó äîñë³äíèõ ðîñëè-
íàõ. Öå º ï³äñòàâîþ äëÿ ïîäàëüøèõ äîñë³äæåíü ç ðîçøèðåíèì íàáîðîì 
ãåíîòèï³â. 

Âèñíîâêè. 1. Âèÿâëåíèé ð³çíèé õàðàêòåð âïëèâó ÀÁÊ ó êîíöåíòðà-
ö³ÿõ 0,25 òà 0,5 ìã/ë ó ðîç÷èí³ äëÿ ïîïåðåäíüî¿ îáðîáêè êîëîññÿ òâåð-
äî¿ ïøåíèö³ íà ïåðøèé åòàï (³íäóêö³ÿ íîâîóòâîðåíü) àíäðîãåíåçó in vitro. 
Ñîðò Àéñáåðã îäåñüêèé áóâ íå÷óòëèâèé äî ÀÁÊ, ó Êîðàëà îäåñüêîãî ÀÁÊ 
ïðèãí³÷óâàëà, à Àëîãî ïàðóñà, Áîñôîðó òà Ãàðäåìàðèíà — ï³äâèùóâàëà 
³íäóêö³þ íîâîóòâîðåíü. 

2. Äîñòîâ³ðíîãî âïëèâó òðèâàëîñò³ ïîïåðåäíüî¿ îáðîáêè íà ð³âåíü ³í-
äóêö³¿ íîâîóòâîðåíü ó äîñë³äæåíèõ ñîðò³â òâåðäî¿ ïøåíèö³ íå âèÿâëåíî. 

3. Ó âñ³õ äîñë³äíèõ âàð³àíòàõ îòðèìàëè ëèøå ðåãåíåðàíòè-àëüá³íîñè. 
Ð³âåíü ðåãåíåðàö³¿ íå çàëåæàâ â³ä âàð³àíòà ïîïåðåäíüî¿ îáðîáêè. 
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Dobrova G. O. Plant Breeding and Genetics Institute — National Center 
of Seed and Cultivar Investigations 

THE EFFECT OF COLD AND HORMONAL SPIKES PRE-TREATMENT 
ON IN VITRO ANDROGENESIS IN WINTER DURUM WHEAT CULTIVARS 

Tetraploid wheat doubled haploid production is an important stage of a 
breeding process. It is necessary to investigate the influence of various fac-
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tors on the method efficiency. This study determined the effect of spikes 
pretreatment ears on induction and plants regeneration in vitro. Material for 
investigation included winter durum wheat varieties. For pre-treatment low 
positive temperature (3–4 ° C) and water abscisic acid (0.25 and 0.5 mg/l) 
during three and seven days were used. The effect of abscisic acid concen-
tration and pre-treatment duration on androgenesis in vitro efficiency was es-
tablished. 

ÓÄÊ 633.112:57.085.2 

Äîáðîâà À. À. 

ÂËÈßÍÈÅ ÏÐÅÄÂÀÐÈÒÅËÜÍÎÉ ÕÎËÎÄÎÂÎÉ È ÃÎÐÌÎÍÀËÜÍÎÉ 
ÎÁÐÀÁÎÒÊÈ ÊÎËÎÑÜÅÂ ÍÀ ÀÍÄÐÎÃÅÍÅÇ IN VITRO ÑÎÐÒÎÂ 

ÏØÅÍÈÖÛ ÒÂÅÐÄÎÉ ÎÇÈÌÎÉ 

Ñ öåëüþ ïîëó÷åíèÿ óäâîåííûõ ãàïëîèäîâ òâåðäîé ïøåíèöû îöåíèëè 
âëèÿíèå ïðåäîáðàáîòêè êîëîñüåâ ñ ïðèìåíåíèåì íèçêèõ ïîëîæèòåëü-
íûõ òåìïåðàòóð (3–4 îÑ) è âîäíûõ ðàñòâîðîâ àáñöèçîâîé êèñëîòû (ÀÁÊ) 
â êîíöåíòðàöèÿõ 0,25 è 0,5 ìã/ë íà óðîâåíü èíäóêöèè íîâîîáðàçîâàíèé è 
ðåãåíåðàöèè ðàñòåíèé â óñëîâèÿõ in vitro ïÿòè ñîðòîâ ïøåíèöû òâåðäîé 
îçèìîé (Triticum turgidum subsp. durum desf.): Àéñáåðã îäåññêèé, Àëûé 
ïàðóñ, Áîñôîð, Ãàðäåìàðèí, Êîðàëë îäåññêèé. Äëèòåëüíîñòü ïðåä-
îáðàáîòêè 3–7 ñóòîê. Ïðèìåíåíèå âîäíîãî ðàñòâîðà ÀÁÊ â êîíöåíòðà-
öèè 0,25 ìã/ë ïîâûøàëî óðîâåíü èíäóêöèè íîâîîáðàçîâàíèé â êóëüòóðå 
ïûëüíèêîâ ðàñòåíèé ó ñîðòîâ Àëûé ïàðóñ è Ãàðäåìàðèí, à â êîíöåíòðà-
öèè 0,5 ìã/ë — Áîñôîðà. Çíà÷èòåëüíîãî âëèÿíèÿ àáñöèçîâîé êèñëîòû íà 
èíäóêöèîííóþ ñïîñîáíîñòü ðàñòåíèé ñîðòà Àéñáåðã îäåññêèé íå îáíà-
ðóæåíî. Óðîâåíü èíäóêöèè íîâîîáðàçîâàíèé Êîðàëëà îäåññêîãî ñíèçèë-
ñÿ ïîñëå ïðåäîáðàáîòêè êîëîñüåâ ÀÁÊ. Äîñòîâåðíîãî âëèÿíèÿ óñëîâèé 
îáðàáîòêè íà ðåãåíåðàöèþ ðàñòåíèé â óñëîâèÿõ in vitro íå îáíàðóæåíî. 
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ÑÅËÅÊÖ²ÉÍÎ-ÃÅÍÅÒÈ×Í² ÌÅÒÎÄÈ ÏÎË²ÏØÅÍÍß ÒÐÈÒÈÊÀËÅ 
ßÊ Á²ÎÅÍÅÐÃÅÒÈ×ÍÎ¯ ÊÓËÜÒÓÐÈ ÒÀ ÉÎÃÎ ÏÎÐ²ÂÍßËÜÍÈÉ 
ÀÍÀË²Ç Ç ²ÍØÈÌÈ ÇÅÐÍÎÂÈÌÈ ÊÓËÜÒÓÐÀÌÈ 

Ïðîâåäåíî ïîð³âíÿëüíèé àíàë³ç ñîðò³â òðèòèêàëå ç ñîðòàìè îñíî-
âíèõ çåðíîâèõ êóëüòóð çà ïîêàçíèêàìè åôåêòèâíîñò³ òðàíñôîðìàö³¿ 
çá³ææÿ â á³îåòàíîë òà ïîá³÷í³ ïðîäóêòè. Äîñë³äæåíî âïëèâ ãåíîòèïó 
âàêñ³ íà ôåðìåíòàá³ëüí³ñòü êðîõìàëþ ïøåíèö³, ÿ÷ìåíþ ³ êóêóðóäçè 
òà çðîáëåíî âèñíîâîê ïðî äîö³ëüí³ñòü ïîë³ïøåííÿ êðîõìàëþ òðè-
òèêàëå øëÿõîì ââåäåííÿ â éîãî ãåíîì âàêñ³ ãåí³â. Ñòâîðåíî ñå-
ëåêö³éíèé ìàòåð³àë îçèìîãî òðèòèêàëå ç âèñîêîþ çåðíîâîþ ïðî-
äóêòèâí³ñòþ, ìîðîçîñò³éê³ñòþ òà ôåðìåíòàá³ëüí³ñòþ. Ðîçðîáëåíî 
ïðîãðàìó òà çàïî÷àòêîâàíî äîñë³äæåííÿ ç³ ñòâîðåííÿ òðèòèêàëå 
âàêñ³ ç âèêîðèñòàííÿì ñïåö³àëüíèõ ãåíåòè÷íèõ ñèñòåì. 

Êëþ÷îâ³ ñëîâà: çåðíîâ³ êóëüòóðè, êðîõìàëü, ôåðìåíòàá³ëüí³ñòü, á³î-
åòàíîë, ãåíè Wx, Íà, êðèòåð³¿ ñåëåêö³¿. 

Âñòóï. Øèðîêå âèêîðèñòàííÿ á³îëîã³÷íèõ âèä³â ïàëèâà ó â³äïîâ³ä-
íîñò³ ç ïðèíöèïàìè åêîëîã³÷íî ðàö³îíàëüíîãî âåäåííÿ ñ³ëüñüêîãî ãîñïî-
äàðñòâà â³äêðèâàº íîâ³ ìîæëèâîñò³ äëÿ ñò³éêîãî ðîçâèòêó ñ³ëüñüêèõ ðà-
éîí³â ó ìåæàõ ðèíêîâî îð³ºíòîâàíî¿ àãðàðíî¿ ïîë³òèêè. Ðîçâèòîê ó ñôåð³ 
âèðîáíèöòâà á³îåòàíîëó â Óêðà¿í³ äàñòü ìîæëèâ³ñòü ñóòòºâî ñêîðîòèòè 
³ìïîðò íàôòîïðîäóêò³â, ï³äâèùèòè åíåðãåòè÷íó íåçàëåæí³ñòü êðà¿íè òà 
åêîëîã³÷íó áåçïåêó äîâê³ëëÿ. Çã³äíî ðîçðàõóíê³â óêðà¿íñüêèõ àíàë³òèê³â, 
çàñòîñóâàííÿ á³îåòàíîëó â ñïîæèâ÷îìó áåíçèí³ ó ìåæàõ 10 % ñêîðîòèòü 
îá’ºì ³ìïîðòîâàíî¿ íàôòè äî 700 òèñÿ÷ òîíí. 

Ó òîé æå ÷àñ Óêðà¿íà ìàº ïîòóæíó çåðíîâó ñèðîâèííó áàçó, ÿêà ìîæå 
ñòàòè ñòàá³ëüíèì äæåðåëîì ïîíîâëþâàíîãî ïàëèâà. 

Òðèòèêàëå çàâäÿêè óí³êàëüíîìó ïîºäíàííþ ãîñïîäàðñüêî ö³ííèõ 
îçíàê — ñòàá³ëüíîìó òà âèñîêîìó ïîòåíö³àëó óðîæàéíîñò³ çåðíà, âèñî-
êèì àäàïòèâíèì âëàñòèâîñòÿì, êîìïëåêñíîìó ³ìóí³òåòó äî ãðèáêîâèõ 
çàõâîðþâàíü [1], âèñîê³é ôåðìåíòàòèâí³é àêòèâíîñò³, êîðìîâ³é ö³ííîñò³ 
ñóõîãî çáðîäæåíîãî çàëèøêó — º ïåðñïåêòèâíîþ á³îåíåðãåòè÷íîþ êóëü-
òóðîþ. Ïîñ³âí³ ïëîù³ ï³ä òðèòèêàëå â ñâ³ò³ ïåðåâèùèëè 5,5 ìëí ãà, çíà÷íà 
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÷àñòèíà ç íèõ çíàõîäèòüñÿ â ªâðîï³ (ó Ïîëüù³ — 900 òèñ. ãà, ó Í³ìå÷÷è-
í³ — 600, ó Á³ëîðóñ³ — ïîíàä 500 òèñ. ãà. Âàãîìó ÷àñòèíó âàëîâîãî çáîðó 
òðèòèêàëå âèêîðèñòîâóþòü äëÿ âèðîáíèöòâà á³îåòàíîëó, îñê³ëüêè ñàìå 
öÿ êóëüòóðà íàéá³ëüø âèã³äíà äëÿ âèðîáíèöòâà á³îïàëèâà ç-ïîì³æ îñíî-
âíèõ çåðíîâèõ êóëüòóð. Íà æàëü, â Óêðà¿í³ òðèòèêàëå âèêîðèñòîâóþòü â 
îñíîâîìó ÿê êîðìîâó êóëüòóðó, îñê³ëüêè âîíà íå íàáóëà ïîøèðåííÿ ó õë³-
áîïåêàðñòâ³, òîìó ùî àëåëüíèé ñêëàä Gli/Glu ëîêóñ³â, ÿê³ êîäóþòü á³îñèí-
òåç êëåéêîâèííèõ á³ëê³â, ïðåäñòàâëåí³, ãîëîâíèì ÷èíîì, àëåëÿìè, õàðàê-
òåðíèìè äëÿ ñîðò³â òâåðäî¿ ïøåíèö³. À öå îçíà÷àº, ùî, íåçâàæàþ÷è íà 
ó÷àñòü ó ñõðåùóâàííÿõ ì’ÿêî¿ ïøåíèö³, Gli/Glu àëåë³ ó á³ëüøîñò³ çðàçê³â 
òðèòèêàëå â³äñóòí³. Ïîòåíö³àë õë³áîïåêàðñüêî¿ ÿêîñò³ òðèòèêàëå ç óðàõó-
âàííÿì ãåíåòè÷íî¿ âàð³àáåëüíîñò³ Gli/Glu ³ Sec ëîêóñ³â º äîñèòü íèçüêèé ³ 
ìîæå áóòè ïîë³ïøåíèé ëèøå øëÿõîì ö³ëåñïðÿìîâàíî¿ ³íòðîãðåñ³¿ â éîãî 
ãåíîì àëåë³â Gli/Glu ëîêóñ³â ç ïîçèòèâíèì åôåêòîì íà ÿê³ñòü áîðîøíà òà 
åë³ì³íàö³¿ Sec ëîêóñ³â æèòà, ùî º äóæå ñêëàäíîþ ïðîáëåìîþ äëÿ ñåëåê-
ö³îíåðà. Òàêîæ ñëàáê³ñòü òðèòèêàëåâîãî áîðîøíà ïîÿñíþºòüñÿ ôðàêö³é-
íèì ñêëàäîì éîãî á³ëê³â, ÿê³ ì³ñòÿòü ï³äâèùåíó, ïîð³âíÿíî ç ïøåíè÷íèì 
áîðîøíîì, ê³ëüê³ñòü âîäîðîç÷èííèõ ³ ñîëåðîç÷èííèõ ôðàêö³é òà âèñîêîþ 
àêòèâí³ñòþ ïðîòåîë³òè÷íèõ ôåðìåíò³â. 

Îòæå, ö³ëüîâå âèêîðèñòàííÿ òðèòèêàëå äëÿ ïåðåðîáêè â òåõí³÷íèé 
á³îåòàíîë ÷è õàð÷îâèé ñïèðò ìîæå áóòè íàéá³ëüø ïðèéíÿòíèì íàïðÿìîì 
éîãî òåõíîëîã³÷íîãî âèêîðèñòàííÿ. Âîíî óñïàäêóâàëî â³ä æèòà âèñîêèé 
ð³âåíü åíäîãåííî¿ ôåðìåíòàòèâíî¿ (àì³ëàçíî¿) àêòèâíîñò³, ÿêà ìàº íàä-
çâè÷àéíî âåëèêå çíà÷åííÿ â ïðîöåñ³ ðîçùåïëåííÿ ìîëåêóë êðîõìàëþ äî 
íèçüêîìîëåêóëÿðíèõ âóãëåâîä³â ³ çáðîäæóâàííÿ ¿õ äî åòèëîâîãî ñïèðòó. 
Òàêîæ çåðíî òðèòèêàëå çáàãà÷åíå íåçàì³ííèìè àì³íîêèñëîòàìè, â òîìó 
÷èñë³ ë³çèíîì, òîìó ñóõèé çáðîäæåíèé çàëèøîê ï³ñëÿ ôåðìåíòàö³¿ òà 
äèñòèëÿö³¿ çåðíà º ö³ííèì êîðìîì äëÿ òâàðèí. 

Íàø³ äîñë³äæåííÿ áóëè ñôîêóñîâàí³ íà ïîð³âíÿëüíèé àíàë³ç òðèòè-
êàëå ç ³íøèìè çåðíîâèìè êóëüòóðàìè, âèâ÷åííÿ ôåðìåíòàá³ëüíîñò³ éîãî 
ñîðò³â òà ñåëåêö³éíèõ ë³í³é, çàëó÷åííÿ â ñåëåêö³éíèé ïðîöåñ ãåíåòè÷íîãî 
ìàòåð³àëó, ùî êîíòðîëþº ñïåöèô³÷í³ âëàñòèâîñò³ êðîõìàëþ òà çåðíîâó 
ïðîäóêòèâí³ñòü. 

Ìàòåð³àë òà ìåòîäè äîñë³äæåííÿ. Âèõ³ä á³îåòàíîëó òà ïîá³÷íèõ 
ïðîäóêò³â éîãî ïåðåðîáêè âèçíà÷àëè çà ãàëóçåâèì ñòàíäàðòîì ÃÑÒÓ 
46.045–2003 ç âëàñíèìè ìîäèô³êàö³ÿìè; êîíöåíòðàö³þ åòàíîëó — çà äî-
ïîìîãîþ ï³êíîìåòð³â òà ñïåö³àëüíèõ ðîçðàõóíêîâèõ òàáëèöü; âì³ñò êðîõ-
ìàëþ — ïîëÿðèìåòðè÷íî çà ÃÎÑÒ 10845; âì³ñò á³ëêà â çåðí³ òà ñóõîìó 
çáðîäæåíîìó çàëèøêó — çà ÃÎÑÒ 10846 ìåòîäîì Êüºëüäàëÿ; âì³ñò âî-
ëîãè ó çåðí³ — çã³äíî ÃÎÑÒ 13586.5, ó ñóõîìó çáðîäæåíîìó çàëèøêó — 
çã³äíî ÃÎÑÒ 13979.1. 

Äëÿ äîñë³äæåííÿ âèêîðèñòîâóâàëè ðàéîíîâàí³ ñîðòè ïøåíè-
ö³, òðèòèêàëå, ÿ÷ìåíþ òà ã³áðèäè êóêóðóäçè ²íñòèòóòó ðîñëèííèöòâà 
³ì. Â. ß. Þð’ºâà, ñåëåêö³éíèé ìàòåð³àë â³ää³ëó ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ 



50 ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)

ÑÃ² — ë³í³¿ ïøåíèö³ âàêñ³ òà ãîëîçåðíîãî ÿ÷ìåíþ âàêñ³, ë³í³¿ òðèòèêàëå, ÿê³ 
îòðèìàí³ â³ä ñõðåùóâàííÿ òðèòèêàëå (Áîãäàí) ç ë³í³ºþ ìåêñèêàíñüêîãî 
òðèòèêàëå ÑÑÒ, ÿêà ìàº õðîìîñîìíå çàì³ùåííÿ (5Â)5D, ë³í³¿ êóêóðóäçè 
âàêñ³, ñòâîðåí³ ó â³ää³ë³ ñåëåêö³¿ òà íàñ³ííèöòâà êóêóðóäçè ÑÃ². 

Ðåçóëüòàòè äîñë³äæåííÿ. Ïåðøèì åòàïîì äîñë³äæåíü áóâ ïîð³â-
íÿëüíèé àíàë³ç ôåðìåíòàá³ëüíèõ âëàñòèâîñòåé îñíîâíèõ çåðíîâèõ êóëü-
òóð. Âàæëèâîþ ãåíåòè÷íî-ñåëåêö³éíîþ îçíàêîþ º ïîêàçíèê åôåêòèâ-
íîñò³ òðàíñôîðìàö³¿ êðîõìàëþ çåðíà ïøåíèö³ â á³îåòàíîë — âèõ³ä éîãî 
íà 1000 êã êðîõìàëþ. Ñàìå öüîìó ïîêàçíèêó, à íå âèõîäó á³îåòàíîëó ç 
îäèíèö³ çåðíà, ñë³ä â³ääàâàòè ïåðåâàãó ïðè ñåëåêö³¿ ñïèðòîäèñòèëÿòíîãî 
íàïðÿìó [1]. Çà öèì êðèòåð³ºì, ÿê âèäíî ç òàáëèö³ 1, òðèòèêàëå çàéìàº 
ïðîâ³äíå ì³ñöå. 

Òàáëèöÿ 1 

Âèõ³ä àáñîëþòíîãî åòàíîëó ç 1 òîííè êðîõìàëþ, ë/1000 êã

Êóëüòóðà n
Ñåðåäíº 
çíà÷åííÿ

Ìàêñèìàëüíå 
çíà÷åííÿ

Ì³í³ìàëüíå 
çíà÷åííÿ

ßðå òðèòèêàëå 12 573 604 540
Êóêóðóäçà 10 563 575 523
Îçèìå òðèòèêàëå 10 549 593 511
Ïøåíèöÿ 6 547 571 529
ß÷ì³íü 8 546 580 496
Ïðîñî 10 543 568 517
ÍÑÐ

0,05 

ÍÑÐ
0,01

9,0 
12,2

 

Êð³ì åòàíîëó âàæëèâèì çà çíà÷åííÿì ïðîäóêòîì ïåðåðîáêè çåðíà â 
á³îåòàíîë º ñóõèé çáðîäæåíèé çàëèøîê. Çà òåõíîëîã³ºþ òðàíñôîðìàö³¿ 
çåðíà â á³îåòàíîë â³í ïðîõîäèòü ê³ëüêà òåìïåðàòóðíèõ ñòàä³é îáðîáêè, 
çîêðåìà âèñîêîòåìïåðàòóðíó ôàçó (90–95 °Ñ) ïðîòÿãîì ê³ëüêîõ ãîäèí, 
ôàçè ôåðìåíòàö³¿, äð³æäæîâîãî áðîä³ííÿ òà äèñòèëÿö³¿ ³ âèñóøóâàííÿ. 
Ñóõèé çáðîäæåíèé çàëèøîê äîáðå çáåð³ãàºòüñÿ ³ ìîæå çàñòîñîâóâàòèñÿ 
íà êîðì ÿê ó ÷èñòîìó âèãëÿä³, òàê ³ ó ôîðì³ êîðìîâèõ ñóì³øåé. Âèñîêà êîð-
ìîâà ö³íí³ñòü çáðîäæåíîãî çàëèøêó ñîðò³â òà ã³áðèä³â çåðíîâèõ êóëüòóð 
çóìîâëþºòüñÿ âèñîêèì âì³ñòîì ëåãêîïåðåòðàâëþâàíîãî á³ëêà, íàÿâí³ñ-
òþ çàëèøêó êðîõìàëþ òà áàêòåð³àëüíèìè äîáàâêàìè. Ñóõèé çáðîäæåíèé 
çàëèøîê çåðíà òðèòèêàëå ìàº á³ëüø âèñîêó êîðìîâó ö³íí³ñòü, í³æ ³íøèõ 
çåðíîâèõ êóëüòóð, çà âì³ñòîì â³òàì³í³â, êàëüö³þ, ôîñôîðó, òîêîôåðîë³â 
òà àì³íîêèñëîòíèì ñêëàäîì á³ëêà. 

Ñîðòè òà ã³áðèäè çåðíîâèõ êóëüòóð ñóòòºâî â³äð³çíÿþòüñÿ ì³æ ñî-
áîþ çà âì³ñòîì á³ëêà ó çáðîäæåíîìó çàëèøêó, ÿêèé âàð³þºòüñÿ â³ä 217 
äî 300 êã íà òîííó âèõ³äíî¿ çåðíîâî¿ ìàñè (òàáë. 2). Òà, ÿê â³äîìî, çà 
àì³íîêèñëîòíèì ñêëàäîì á³ëîê çåðíà òðèòèêàëå âèã³äíî â³äð³çíÿºòüñÿ 
çà âì³ñòîì íåçàì³ííèõ àì³íîêèñëîò — ë³çèíó, ìåòèîí³íó, òðèïòîôàíó, 
òðåîí³íó. 
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Òàáëèöÿ 2 

Âì³ñò á³ëêà â ñóõîìó çáðîäæåíîìó çàëèøêó, %

Êóëüòóðà n
Ñåðåäíº 
çíà÷åííÿ

Ìàêñèìàëüíå 
çíà÷åííÿ

Ì³í³ìàëüíå 
çíà÷åííÿ

Ïøåíèöÿ 6 40,1 45,5 36,5
Îçèìå òðèòèêàëå 10 39,1 44,5 33,7
ßðå òðèòèêàëå 12 33,7 41,1 26,9
ß÷ì³íü 8 33,7 41,1 26,9
Êóêóðóäçà 10 32,7 38,3 29,8
Ïðîñî 10 25,4 29,6 22,9
ÍÑÐ

0,05 

ÍÑÐ
0,01

2,7 
3,6

 

² ùå îäíèì ïðîäóêòîì òðàíñôîðìàö³¿ çåðíîâîãî çá³ææÿ â á³îåòàíîë 
º âóãëåêèñëèé ãàç, ÿêèé ïðîäóêóþòü ó âåëèê³é ê³ëüêîñò³ äð³æäæ³ ï³ä ÷àñ 
ñïèðòîâîãî áðîä³ííÿ. Âóãëåêèñëèé ãàç îðãàí³÷íîãî ïîõîäæåííÿ, ÿêèé, 
íà â³äì³íó â³ä ñèíòåòè÷íîãî ÑÎ

2
, íå ì³ñòèòü æîäíèõ òîêñè÷íèõ äîì³øîê, 

ìàº âèñîêèé ïîïèò ó êîìïàí³é, ùî âèãîòîâëÿþòü ãàçîâàí³ íàïî¿. Òîìó íà 
ñó÷àñíèõ òåõíîëîã³÷íèõ ë³í³ÿõ ³íäóñòð³àëüíîãî âèðîáíèöòâà á³îåòàíîëó 
âóãëåêèñëèé ãàç çáèðàþòü, î÷èùàþòü òà îñóøóþòü (àáî çð³äæóþòü) ³ âè-
êîðèñòîâóþòü äëÿ ãàçóâàííÿ õàð÷îâèõ íàïî¿â. 

ßê âèäíî ç òàáëèö³ 3, íàéàêòèâí³øà åì³ñ³ÿ âóãëåêèñëîãî ãàçó ñïîñòå-
ð³ãàëàñÿ ó ã³áðèä³â êóêóðóäçè (142,3 ë³òðà ÑÎ

2
 íà 1000 êã çåðíà), òîä³ ÿê 

ñîðòè ÿ÷ìåíþ, ïðîñà õàðàêòåðèçóâàëèñÿ íàéíèæ÷èì âèõîäîì âóãëåêèñ-
ëîãî ãàçó (120,3 òà 122,6 ë³òðà â³äïîâ³äíî). 

Òàáëèöÿ 3 

Âèõ³ä âóãëåêèñëîãî ãàçó ï³ä ÷àñ ñïèðòîâîãî áðîä³ííÿ, ë/1000 êã çá³ææÿ

Êóëüòóðà n
Ñåðåäíº 
çíà÷åííÿ

Ìàêñèìàëüíå 
çíà÷åííÿ

Ì³í³ìàëüíå 
çíà÷åííÿ

Êóêóðóäçà 10 142,3 152,0 132,4
Îçèìå òðèòèêàëå 10 135,8 142,5 128,1
Ïøåíèöÿ 6 135,2 137,5 131,4
ßðå òðèòèêàëå 12 132,5 137,5 127,3
Ïðîñî 10 122,6 127,3 117,1
ß÷ì³íü 8 120,3 127,3 112,0
ÍÑÐ

0,05 

ÍÑÐ
0,01

3,4 
4,5

Ñîðòè ïøåíèö³ òà òðèòèêàëå çà ê³ëüê³ñòþ âèä³ëåíîãî ãàçó íà îäíàêî-
âîìó ð³âí³. 

Ïîð³âíÿëüíèé àíàë³ç çåðíîâèõ êóëüòóð çà îñíîâíèìè ïîêàçíèêàìè 
åôåêòèâíîñò³ òðàíñôîðìàö³¿ çá³ææÿ â á³îåòàíîë òà ïîá³÷í³ ïðîäóêòè âè-
ä³ëÿº òðèòèêàëå ÿê ïåðñïåêòèâíó á³îåíåðãåòè÷íó êóëüòóðó. Àëå âèðîáíè-
öòâî á³îåòàíîëó ç ö³º¿ êóëüòóðè ìîæå áóòè åêîíîì³÷í³øèì òà åôåêòèâí³-
øèì ïðè ï³äâèùåíí³ ïðîäóêòèâíîñò³ òà ôåðìåíòàá³ëüíèõ âëàñòèâîñòåé 
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êðîõìàëþ ñåëåêö³éíî-ãåíåòè÷íèìè ìåòîäàìè — âêëþ÷åííÿì ó ñåëåêö³é-
íèé ïðîöåñ íîâèõ ãåí³â, ùî êîíòðîëþþòü çåðíîâó ïðîäóêòèâí³ñòü òà áå-
ðóòü ó÷àñòü ó ñèíòåç³ êðîõìàëþ çåðíà. 

Äëÿ ñòâîðåííÿ ñåëåêö³éíîãî ìàòåð³àëó îçèìîãî òðèòèêàëå ç âèñîêîþ 
çåðíîâîþ ïðîäóêòèâí³ñòþ òà ìîðîçîñò³éê³ñòþ çàëó÷àëè ñïåö³àëüíèé ãå-
íåòè÷íèé ìàòåð³àë. ßê îäèí ç êîìïîíåíò³â ñõðåùóâàííÿ âèêîðèñòàëè êî-
ðîòêîñòåáëîâå âèñîêîìîðîçîñò³éêå òðèòèêàëå (ñîðò Áîãäàí), îòðèìàíå 
â³ä ñõðåùóâàíü ãåêñàïëî¿äíîãî àìô³ïëî¿äà ñèíòåòèêà (2n=42) ç³ çðàçêîì 
êîðîòêîñòåáëîâîãî æèòà ïîõîäæåííÿì â³ä í³ìåöüêî¿ êîìïàí³¿ Ïåòêóñ. 
Ó ÿêîñò³ äðóãîãî êîìïîíåíòà ñõðåùóâàíü âèêîðèñòàëè ë³í³þ ìåêñèêàí-
ñüêîãî òðèòèêàëå ÑÑÒ ç õðîìîñîìíèì çàì³ùåííÿì (5Â)5D. Öÿ óí³êàëüíà 
ë³í³ÿ îòðèìàíà â³ä ïðîô. Àäàìà Ëóêàøåâñüêîãî (Êàë³ôîðí³éñüêèé óí³âåð-
ñèòåò, Ð³âåðñàéä, ÑØÀ) [2]. 

Â³äñóòí³ñòü õðîìîñîìè 5Â ñòâîðþº óìîâè äëÿ ãîìîëîã³÷íîãî ñïà-
ðþâàííÿ íå ò³ëüêè õðîìîñîì ïøåíèö³, ùî íàëåæàòü äî ð³çíèõ ãåíîì³â, à 
òàêîæ õðîìîñîì ïøåíèö³ ³ æèòà. Ñë³ä çàçíà÷èòè, ùî ïøåíèöÿ ³ æèòî íà-
ëåæàòü äî ð³çíèõ áîòàí³÷íèõ ñóáòðèá ³ ãåíåòè÷íî äóæå â³ääàëåí³. Òîìó â 
íîðì³ ïðè ñõðåùóâàíí³ ïøåíèö³ òà æèòà õðîìîñîìè öèõ ãåíåòè÷íî ð³çíèõ 
êóëüòóð íå êîí’þãóþòü, à òèì á³ëüøå íå ðåêîìá³íóþòü. Öå ïî-ïåðøå. ² ïî-
äðóãå, ïðèñóòí³ñòü õðîìîñîìè 5D, ÿêà â íîðì³ ó ãåêñàïëî¿äíîãî òðèòèêà-
ëå â³äñóòíÿ, ïðèçâîäèòü äî ôîðìóâàííÿ ãðàíóë êðîõìàëþ ç³ ñïåöèô³÷íîþ 
ñòðóêòóðîþ. Òîìó ïðè ñõðåùóâàííÿõ òðèòèêàëå çà ó÷àñòþ õðîìîñîìíî-
çàì³ùåíî¿ (5Â)5D ë³í³¿ ó ã³áðèäíîìó ïîòîìñòâ³ â³äáóâàºòüñÿ ïîòóæíèé 
ðåêîìá³íàö³éíèé ïðîöåñ çà ó÷àñòþ ãîìåîëîã³÷íèõ õðîìîñîì ÿê ïøåíèö³, 
òàê ³ æèòà. Â ðåçóëüòàò³ ìè ìàºìî ð³çíîìàí³òíèé ñåëåêö³éíèé ìàòåð³àë ç 
øèðîêîþ ãåíåòè÷íîþ îñíîâîþ äëÿ äîáîðó. 

Ïðîòÿãîì äåê³ëüêîõ ñåçîí³â â³ä³áðàí³ êðàù³ çðàçêè òðèòèêàëå âè-
ïðîáîâóâàëèñÿ íà ìîðîçîñò³éê³ñòü. Ó 2011 ðîö³ â ðåçóëüòàò³ òðèâàëî¿ 
îñ³ííüî¿ ïîñóõè ïåðñïåêòèâí³ ë³í³¿ òðèòèêàëå óâ³éøëè â çèìó ó ôàç³ 2–3 
ëèñòê³â ³ íàâ³òü áåç çà÷àòê³â âóçëà êóù³ííÿ. ² âñå æ ðîñëèíè âèéøëè íà 
âåñíó â ÷óäîâîìó ñòàí³, îòðèìàâøè íàéâèùèé áàë ïåðåçèì³âë³ çà óìîâ, 
êîëè òåìïåðàòóðà ïîâ³òðÿ îïóñêàëàñÿ äî –25 °Ñ áåç ñí³ãîâîãî ïîêðèâó. 
Æîäåí ñîðò îçèìî¿ ïøåíèö³ ó öüîìó ñåçîí³ íå îäåðæàâ òàêî¿ îö³íêè çà 
ìîðîçîñò³éê³ñòþ. Çðàçêè òðèòèêàëå âèïðîáîâóâàëèñÿ òàêîæ â íåçàëåæ-
íèõ äîñë³äàõ ²íñòèòóòó ô³ç³îëîã³¿ ðîñëèí ³ ãåíåòèêè ÍÀÍÓ. Óìîâè ïåðå-
çèì³âë³ äîñë³äíèõ ïîñ³â³â óçèìêó 2013 ð. õàðàêòåðèçóâàëèñÿ ïîòóæíè-
ìè ñí³ãîïàäàìè òà ïàâîäêàìè ó ïåð³îä â³äíîâëåííÿ âåñíÿíî¿ âåãåòàö³¿. 
² âñå æ íàø³ çðàçêè òðèòèêàëå îòðèìàëè íàéâèùèé áàë çà ñòàíîì ðîñ-
ëèí ï³ñëÿ âèõîäó ³ç çèìè. Îòæå, ìè ìàºìî âñ³ ï³äñòàâè ñòâåðäæóâàòè, 
ùî îòðèìàëè ö³ííèé ñåëåêö³éíèé ìàòåð³àë ç âèñîêîþ ìîðîçî- ³ çèìî-
ñò³éê³ñòþ. 

Ðåçóëüòàòè îö³íêè ïðîäóêòèâíîñò³ çåðíà íàøèõ ë³í³é òðèòèêàëå íà-
âåäåí³ ó òàáëèö³ 4. Ìîæíà áà÷èòè, ùî ïðè ñåðåäíüîìó óðîæà¿ çåðíà 
ñòàíäàðòíîãî ñîðòó îçèìî¿ ïøåíèö³ Ïåðëèíà Ë³ñîñòåïó 44,3 ö/ãà íàø³ 
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ë³í³¿ òðèòèêàëå ïîêàçàëè ñåðåäí³é óðîæàé 71,2 ö/ãà. À äåÿê³ ç ë³í³é íà-
øèõ òðèòèêàëå ïåðåâèùèëè ñîðò-ñòàíäàðò îçèìî¿ ïøåíèö³ ìàéæå 
óäâîº. 

Òàáëèöÿ 4 

Ðåçóëüòàòè âèïðîáóâàííÿ çðàçê³â îçèìîãî òðèòèêàëå â ²íñòèòóò³ ô³ç³îëîã³¿ ðîñ-
ëèí ³ ãåíåòèêè ÍÀÍ Óêðà¿íè, 2013 ð.

Ñòàíäàðò, çðàçîê
Âðîæàéí³ñòü, ö/ãà

ñåðåäíº 
çíà÷åííÿ

ì³í³ìàëüíå 
çíà÷åííÿ

ìàêñèìàëüíå 
çíà÷åííÿ

± äî ñòàí-
äàðòó

Ïåðëèíà Ë³ñîñòåïó, ñò. 44,3 37,0 49,5 –
ÑÑÒ(5B)5D õ Áîãäàí 71,2 50,5 89,0 +26

Íà öåé ÷àñ ñåëåêö³éíèé ìàòåð³àë òðèòèêàëå ïðîõîäèòü ëàáîðàòîðíó 
îö³íêó çà âèõîäîì åòàíîëó. Ïîïåðåäí³ ðåçóëüòàòè ñâ³ä÷àòü, ùî ìè îòðè-
ìàëè ïðåêðàñíèé ñåëåêö³éíèé ìàòåð³àë ç âèñîêîþ ôåðìåíòàá³ëüí³ñòþ òà 
â³äì³ííèìè àãðîíîì³÷íèìè ïîêàçíèêàìè. 

 

Ðèñ. 1. Âïëèâ ãåíîòèïó âàêñ³ íà âèõ³ä àáñîëþòíîãî åòàíîëó ç 1 ò êðîõìàëþ îñíî-
âíèõ çåðíîâèõ êóëüòóð 

Âèêîíàí³ ðàí³øå ó â³ää³ë³ ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ äîñë³äæåííÿ 
åôåêòèâíîñò³ òðàíñôîðìàö³¿ êðîõìàëþ çåðíà â åòàíîë ó ð³çíèõ çåðíîâèõ 
êóëüòóð (ïøåíèöÿ, êóêóðóäçà, ÿ÷ì³íü) ïîêàçàëè, ùî íàéâèùó ôåðìåíòà-
á³ëüí³ñòü çåðíà ìàþòü ãåíîòèïè ç ãåíîì âàêñ³ Wx ³, â³äïîâ³äíî, çì³íåíèì 
õ³ì³÷íèì ñêëàäîì (íóëüîâèé âì³ñò àì³ëîçè) êðîõìàëþ òà äîì³íàíòíèì 
ãåíîì, ùî êîíòðîëþº òâåðä³ñòü çåðíà Íà [4, 5]. Îñê³ëüêè ãåí Íà ðîçì³-
ùåíèé ó õðîìîñîì³ 5D, à òðèòèêàëå â íîðì³ ö³º¿ õðîìîñîìè íå ìàþòü, òî 
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ïåðåâàæíà á³ëüø³ñòü ñîðò³â òðèòèêàëå º ì’ÿêîçåðíèìè ³ ïðîáëåì ó íà-
ÿâíîñò³ ó íèõ ãåíà Íà íåìà. Êðîõìàëü âàêñ³ ìàº âèñîê³ ôåðìåíòàá³ëüí³ 
âëàñòèâîñò³ çàâäÿêè òîìó, ùî â³í á³ëüø ÷óòëèâèé äî ìåõàí³÷íî¿ ä³¿ ðîáî-
÷èõ îðãàí³â ìëèíà [6]. 

ßê âèäíî ç ðèñóíêà 1, ãåíîòèïè âàêñ³ çíà÷íî ïåðåâèùóþòü çà âèõî-
äîì åòàíîëó ç 1 ò êðîõìàëþ ãåíîòèïè çâè÷àéíèõ êîìåðö³éíèõ ñîðò³â òà 
ã³áðèä³â äîñë³äæóâàíèõ êóëüòóð. 

ßêùî ïîð³âíþâàòè âïëèâ ãåíîòèïó âàêñ³ ïî êóëüòóðàõ, â³äñóòí³ñòü 
àì³ëîçè â êðîõìàë³ íàéá³ëüøå âïëèíóëà íà ôåðìåíòàá³ëüí³ñòü êðîõìàëþ 
ïøåíèö³, ùî ï³äòâåðäæóº äîö³ëüí³ñòü ïîë³ïøåííÿ êðîõìàëþ òðèòèêàëå 
øëÿõîì ââåäåííÿ â éîãî ãåíîì âàêñ³ ãåí³â. Òîìó áóëî çàïî÷àòêîâàíî äî-
ñë³äæåííÿ ç³ ñòâîðåííÿ òðèòèêàëå âàêñ³. Ðîáî÷à ã³ïîòåçà ³ ïðîãðàìà äî-
ñë³äæåíü áàçóºòüñÿ íà âèêîðèñòàíí³ ó ñõðåùóâàííÿõ ñòâîðåíîãî ó â³ää³ë³ 
ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ ÑÃ² ñîðòó ïøåíèö³ âàêñ³ Ñîô³éêà òà êðàùèõ ñå-
ëåêö³éíèõ çðàçê³â òðèòèêàëå, îòðèìàíèõ ç âèêîðèñòàííÿì õðîìîñîìíîãî 
çàì³ùåííÿ 5Â(5D). Ôàêòè÷íî äâà ðåöåñèâí³ àëåë³ ãåíà Wx, à ñàìå: wx-A1 
(7AS) ³ wx-B1 (4AL) ëîêàë³çîâàí³ â ãåíîì³ À ïøåíèö³, â ãåíîì³ Â wx-àëåëÿ 
íåìà âçàãàë³, à àëåëü wx-D1 (7DS) ó òðèòèêàëå, íà â³äì³íó â³ä ïøåíèö³ 
ì’ÿêî¿, âçàãàë³ â³äñóòí³é. Ñòîñîâíî ëîêàë³çàö³¿ ãåíà Wx ó ãåíîì³ òðèòèêàëå 
ìè ³íôîðìàö³¿ íå ìàºìî. ²ìîâ³ðíî, ùî îäíà ç æèòí³õ õðîìîñîì ì³ñòèòü 
äîì³íàíòíèé àëåëü ãåíà Wx, àëå ÿêà ñàìå, íàì íå â³äîìî (ðèñ. 2). 

Ðèñ. 2. Ã³ïîòåòè÷íà öèòîãåíåòè÷íà ãåíîìíà ñòðóêòóðà òðèòèêàëå çà ëîêàë³çà-
ö³ºþ àëåë³â ãåíà Wx 

Äëÿ çä³éñíåííÿ ö³º¿ äîâîë³ ñêëàäíî¿ ðîáîòè íàìè ó ñï³âðîá³òíèöòâ³ ç 
²íñòèòóòîì êë³òèííî¿ á³îëîã³¿ ³ ãåííî¿ ³íæåíåð³¿ îïðàöüîâàíà ïðîöåäóðà 
³äåíòèô³êàö³¿ ãåíîòèï³â «÷àñòêîâî âàêñ³» íà ìàòåð³àë³ ïøåíèö³ çà äîïîìî-
ãîþ îïòèì³çîâàíî¿ ïðîöåäóðè ÏËÐ. Öÿ ïðîöåäóðà áóäå çàñòîñîâóâàòèñÿ 
ïðè ñêðèí³íãó ãåíîòèï³â âàêñ³ íà ã³áðèäíîìó ìàòåð³àë³ òðèòèêàëå. 
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Äîñë³äæóâàíèì ìàòåð³àëîì áóëè ã³áðèäè F
5 

ïøåíèö³, îòðèìàí³ â³ä 
ñõðåùóâàííÿ ñîðòó Êóÿëüíèê ç ÿðîþ âàêñ³ ë³í³ºþ (ïîòð³éíèé ðåöåññèâ 
wx/ wx/wx) Wx-12. 

ßê ïîçèòèâíèé êîíòðîëü íà íàÿâí³ñòü íóëü-àëåë³â çà âñ³ìà ãåíàìè Wx 
âèêîðèñòîâóâàëè ñîðò ïøåíèö³ âàêñ³ Ñîô³éêà. 

Íà öåé ÷àñ íàìè îòðèìàí³ ðîñëèíè F
1
 ³ çåðíî F

2
 â³ä ñõðåùóâàííÿ ê³ëü-

êîõ íàøèõ êðàùèõ çðàçê³â òðèòèêàëå ç êîìá³íàö³¿ ÑÑÒ(5B)5D õ Áîãäàí ç 
ñîðòîì ïøåíèö³ âàêñ³ Ñîô³éêà. Ìàòåð³àë ïëàíóºòüñÿ îö³íèòè çà êîìïëåê-
ñíîþ ñèñòåìîþ ìåòîä³â îö³íêè ÿêîñò³ ñåëåêö³éíîãî ìàòåð³àëó ñïèðòî-
äèñòèëÿòíîãî íàïðÿìó. 

Âèñíîâêè. Îòæå, çà ðåçóëüòàòàìè äîñë³äæåíü ìîæíà çðîáèòè âè-
ñíîâîê, ùî òðèòèêàëå ìàº âèñîêèé ïîòåíö³àë äëÿ ïðîìèñëîâî¿ ïåðåðîá-
êè çåðíà â åòàíîë òà õàð÷îâèé ñïèðò çà íàéá³ëüø äîö³ëüíèì íàïðÿìîì 
éîãî âèêîðèñòàííÿ. 

Ïîð³âíÿëüíèé àíàë³ç ñîðò³â òðèòèêàëå ç ñîðòàìè îñíîâíèõ çåðíîâèõ 
êóëüòóð âèä³ëèâ òðèòèêàëå ÿê ïåðñïåêòèâíó á³îåíåðãåòè÷íó êóëüòóðó çà 
âèõîäîì àáñîëþòíîãî åòàíîëó ç 1 òîííè êðîõìàëþ, âì³ñòîì á³ëêà â ñóõî-
ìó çáðîäæåíîìó çàëèøêó, âèõîäîì âóãëåêèñëîãî ãàçó ï³ä ÷àñ ñïèðòîâîãî 
áðîä³ííÿ. 

Äëÿ ñòâîðåííÿ ñåëåêö³éíîãî ìàòåð³àëó ç îçíàêàìè âèñîêî¿ ïðîäóê-
òèâíîñò³, çèìîñò³éêîñò³ òà ôåðìåíòàá³ëüíîñò³ âèêîðèñòàëè òàê³ ñåëåêö³é-
íî-ãåíåòè÷í³ ïðèéîìè: 

– õðîìîñîìíå çàì³ùåííÿ 5Â(5D) ÿê äæåðåëî ³íäóêîâàíî¿ â³äñóòíîñò³ 
õðîìîñîìè 5Â (ãåí ðÍ) ì³æõðîìîñîìíî¿ (ïøåíèöÿ / æèòî) ðåêîìá³íàö³¿, 
ùî º åôåêòèâíèì ñïîñîáîì ³íäóêóâàííÿ (àëîñèíäåçó) ãåíåòè÷íî¿ âàð³à-
á³ëüíîñò³; 

– çàëó÷åííÿ ãåí³â âàêñ³, ÿê³ áåðóòü ó÷àñòü ó áëîêóâàíí³ ñèíòåçó àì³ëîçè. 
Çàëó÷åííÿ ó ñåëåêö³éíèé ïðîöåñ íîâèõ ãåí³â, ùî êîíòðîëþþòü çåðíî-

âó ïðîäóêòèâí³ñòü òà áåðóòü ó÷àñòü ó ñèíòåç³ êðîõìàëþ çåðíà, ï³äâèùèòü 
åêîíîì³÷í³ñòü òà åôåêòèâí³ñòü âèðîáíèöòâà á³îåòàíîëó ç òðèòèêàëå. 
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by introducing Wax genes. A breeding stuff of winter triticale with high pro-
ductivity, frost resistance and starch transformation efficiency was created. 
The program and researches of creation of wax triticale using special genetic 
systems were developed. 

ÓÄÊ 633.1:663.031.031.2/.4 

Ñóðæåíêî È. À., ×åðâîíèñ Ì. Â., Òîïîðàø È. Ã., Ïîëèùóê Ñ. Ñ. 

ÑÅËÅÊÖÈÎÍÍÎ-ÃÅÍÅÒÈ×ÅÑÊÈÅ ÌÅÒÎÄÛ ÓËÓ×ØÅÍÈß 
ÒÐÈÒÈÊÀËÅ ÊÀÊ ÁÈÎÝÍÅÐÃÅÒÈ×ÅÑÊÎÉ ÊÓËÜÒÓÐÛ 

È ÅÃÎ ÑÐÀÂÍÈÒÅËÜÍÛÉ ÀÍÀËÈÇ Ñ ÄÐÓÃÈÌÈ 
ÇÅÐÍÎÂÛÌÈ ÊÓËÜÒÓÐÀÌÈ 

Ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ñîðòîâ òðèòèêàëå ñ ñîðòàìè îñíîâ-
íûõ çåðíîâûõ êóëüòóð ïî ïîêàçàòåëÿì ýôôåêòèâíîñòè òðàíñôîðìàöèè 
çåðíà â áèîýòàíîë è ïîáî÷íûå ïðîäóêòû. Èññëåäîâàíî âëèÿíèå ãåíîòè-
ïà âàêñè íà ôåðìåíòàáåëüíîñòü êðàõìàëà ïøåíèöû, ÿ÷ìåíÿ è êóêóðóçû, 
ñäåëàí âûâîä î öåëåñîîáðàçíîñòè óëó÷øåíèÿ êðàõìàëà òðèòèêàëå ïó-
òåì ââåäåíèÿ â åãî ãåíîì ãåíîâ âàêñè. Ñîçäàí ñåëåêöèîííûé ìàòåðèàë 
îçèìîãî òðèòèêàëå ñ âûñîêîé çåðíîâîé ïðîèçâîäèòåëüíîñòüþ, ìîðîçî-
ñòîéêîñòüþ è ôåðìåíòàáåëüíîñòüþ. Ðàçðàáîòàíà ïðîãðàììà ñîçäàíèÿ 
òðèòèêàëå âàêñè ñ èñïîëüçîâàíèåì ñïåöèàëüíûõ ãåíåòè÷åñêèõ ïðèåìîâ. 
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THE ANALYSIS OF THE GENE Y1 IN MAIZE BY THE METHODS 
OF BIOINFORMATICS 

Four primer pairs for promoter, exons 1, 6 and introns 2, 3 polymor-
phism detection were designed as a result of bioinformatics analysis. 
Their efficiency was proven via in silico PCR, it was established that ma-
jority of polymorphic sites belong to intronic gene regions. By the mean 
of in silico translation phytoene synthase active site spatial structure 
was modelled. Exons polymorphism on enzyme spatial structure and 
therefore its functionality influence were shown. 

Key words: maize, y1 gene, phytoene synthase, polymorphism, bioin-
formatics. 

Introduction. Maize is not only economically significant culture in most 
countries, including Ukraine, but also maize is important model object in wide 
spectrum of scientific researches [1]. Through its characteristics maize be-
came the most meticulously researched genetic system besides all cereals; 
maize had been used as model organism for such influential phenomena as 
domestification, pathogen resistance, heterosis, heritability and genome 
evolution [2]. Maize nuclear genome sequencing (B73 maize line) had been 
finished in 2009 [3]. But most of genes and loci up-to-date are not well re-
searched, annotated and databases are not completed. 

Biofortification is a novel perspective and promising approach for global 
nutritional problems resolving thorough plants nutritional value increasing via 
combining traditional breeding techniques with molecular genetics methods 
[4]. Main aim of biofortifiation strategy is decreased or eliminated antinutrients 
content and increased definite nutrients (including non-characteristic) content 
plants creation [5]. International program «Harvest Plus» is being started — 
it is alliance of many breeding and genetics organizations (http://www.har-
vestplus.org). First stage of this program is defined as wheat, rice and maize 
evaluation of genetic variability, specific for iron, zinc and -carotene content. 
Therefore grain specific carotenes biosynthesis enzymatic system genes in-
vestigation bears particular importance, notably y1 gene investigation. 

First important step in carotene biosynthesis pathway is geranilgeranil py-
rophosphate to phytoene conversion via phytoene synthase enzyme. There is 

© Zhukov B. S., Slischuk G. I., Volkova N. E., 2014
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three paralogues of phytoene synthase-coding gene in maize genome, des-
ignated as y1, y2 and y3. mRNA transcription analysis showed that it is y1 
gene product PSY1 is correlated with carotenes accumulation in endosperm 
[6, 7]. 

At 1940 yellow1 (y1) loci, which had gene dosage effect on grain caro-
tene content, was identified [8]. Three copies of dominant Y1 allele in trip-
loid endosperm caused the most yellow grain (endosperm), whereas y1 allele 
caused pale yellow and white grain color [9, 10]. This gene is mapped on long 
arm of chromosome 6, it contains six exons and five introns (fig. 1) 

Fig. 1. Maize y1 gene structure (black rows are exons and gray bars are introns) 

Aim of our research is devoted to the bioinformatics analysis of maize y1 gene 

Materials and methods. 86 maize y1 gene nucleotide sequences, ob-
tained from National Center for Biotechnology Information(NCBI; www.ncbi.
nlm.nih.gov) were used in analysis. Smith — Watermann algorithm [11] was 
used for y1 nucleotide sequences search via local alignment with «BLAST» 
online program. Global alignment via single nucleotides and codon-specific 
one of promoter region, as well as exon and intron regions was conducted 
using Needleman — Wunsch algorithm [12] via «MEGA5.2» software within 
ClustalW and ClustalW (Codons) regime. In silico transcription, translation 
and microsatellites search were perfomed using «UGENE» software [13]. 
Translated amino acid sequences tertiary structure modeling were conduct-
ed using autonomous protein homology modeling server Swiss-model [14, 
15]. Primer design and in silico polymerase chain reaction (PCR) were con-
ducted using «FastPCR» software. PCR cycling conditions were optimized 
according to thermodynamic characteristics of matrix and primers, which 
were calculated using software mentioned above. Nucleotide sequences 
secondary structure modeling — either optimal structures with minimal free 
energy, or suboptimal structures (with comparable to optimal structures lev-
el of free energy) was performed according to Zuker algorithm by nearest 
neighbor parameter [16, 17] via «RNAstructure» software [18]. Probability 
of such structures was calculated, using statistical sum parameter for sys-
tem thermodynamic characteristics probability matrix building. Accuracy 
of predicted structures by this software is 73 % for sequences lesser than 
700 bp. In silico single strand conformation polymorphism (SSCP) analysis, 
as well as heteroduplex mobility assay (HMA) were conducted via «UGENE» 
software. Phylogenetic dendrogramms reconstruction was performed using 
«MEGA 5.2» software by UPGMA method [19, 20], distances are calculat-
ed by Maximum Composite Likehood method, reliability is calculated using 
bootstrap test [21]. 

Results and discussion. Maize y1 gene nucleotide sequences search 
has been conducted, 86 nucleotide sequences, annotated as y1 gene have 
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been found. Sequences found on an average 3614 bp long and contain pro-
moter 568 bp long, six exons (407, 67, 179, 246, 190 and 196 bp) and five 
introns (85, 587, 900, 93, 96 bp). 

As a result of nucleotide alignment y1 gene polymorphism is evaluated, 
SNP’s and InDel’s mutations are identified; majority of them didn’t affected 
enzyme function. Researched sequences homology level estimated 93 %. 
The most important types of polymorphism, revealed within this gene are 
caused by the presence of (ÑÑA)

n
microsattelite within promoter region and 

frameshift, which continued after RNA processing but didn’t affect enzyme 
functioning. 

Four primer pairs, specific for different gene regions were designed by 
the results of 86 nucleotide sequences alignment (tab.). 

Table 

Information on primer pairs designed to y1 gene

Coding 
region

Primers pair
Detection of polymorphism

Name
Sequence (5’ — 3’) 
Forward / Reverse

Promoter — 
exon 1

y1rkn ñtatgagccgcacacttagc / 
cccgttgcgtggcatgtcca

Microsatellite (ññà)
n
, nucleotides 

insertion (agt), (ñtg), (tc)
Exon 6 y1ex6 tgttgttgtacaggcagatc / 

ctaggttggctgcgcggctc
Nucleotides insertion (gcctgcaa), 
(caga), nucleotides deletion (t)

Intron 2 y1in2 ggcgccgcgccatatgggcc 
/ gaaacatactagctagtaca

Nucleotides deletion (gt), (t), 
nucleotides insertion (ctcaact)

Intron 3 y1in3 tccactgatatgacactttt / 
tcatacagttaccttttgtt 

Nucleotides insertion (ñ), (t), (à), 
(agtagcaa), (gttatcga), nucleotides 
deletion (ttcaatgt)

55 complete sequences were chosen for in silico PCR analysis. Electro-
phoresis of obtained amplicons was modeled within 10 % polyacrylamide gel 
within TBE buffer (Tris-Borate-EDTA). For amplicons length estimation mo-
lecular weight marker 25 bp DNA Ladder was used. 

Ten polymorphic amplicons were obtained within PCR with y1rkn primer, 
their length was 475–513 bp, y1ex6 and y1in2 produced four polymorphic 
amplicons each, y1in3 produced seven polymorphic by length amplicons. 
Thus, by the aim of PCR with designed primers it is possible to detect y1 gene 
polymorphism. 

Phylogenetic dendrograms were built as result of nucleotide alignment 
(fig. 2) show presence nucleotide sequence polymorphism, undetectable by 
conventional PCR due absence of length polymorphism, suggesting that pre-
vailing type of polymorphism, besides offsetting InDel’s are SNP’s. 

For polymorphism detection providing absence of amplicons length poly-
morphism amplicons modeling in single strand form, as well as in homo- and 
heteroduplexi form. For in silico SSCP and HMA analysis we’ve chosen ampli-
cons, characteristic for three and more samples. 
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Fig. 2. Dendrograms based on the results of in silico PCR primer pairs y1rkn (A), 
y1ex6 (B), y1in2 (C), y1in3 (D) 

In result of amplicons modeling in their single strand form (SSCP-analy-
sis) revealed that amplicons 481, 487, 493 and 504 bp long, produced with 
y1rkn primer pair, 311 and 312 bp long, produced with y1ex6 primer pair and 
193 bp amplicon, produced with y1in2 differed by their conformation, ac-
cording to their nucleotide sequences. Amplicons, produced with y1in3 prim-
er pair showed conformation variability within amplicons 461 and 462 bp long, 
whereas 463 bp long amplicons was not differentiated by this method. 

As a result of double stranded structures modeling, which are produced 
in result of amplicons interaction (homoduplex when same amplicons are in-
teracted and heteroduplex as an result of interaction of amplicons with differ-
ent sequences) — HMA, conformation variability is detected within all y1rkn 
amplicons except 481 bp long ones. Conformation variability is noted within 
all amplicons, produced with y1ex6, y1in2 and y1in3 primer pairs. 

Thereby, designed primer pairs are advisable to use with SSCP and HMA 
methods of PCR analysis because of influence of their amplicons conforma-
tion influence on electrophoretic mobility. In vitro PCR with designed primer 
pairs is promising for lines and hybrids screening for their grain total carotene 
content and particularly -carotene. Correlation establishment between y1 
gene regions polymorphism and carotene concentration is the base for maize 
samples differentiation by their grain carotene accumulation ability and mo-
lecular marker system creation for further marker assisted selection. 

Next step of our bioinformatic analysis was y1 gene nucleotide sequence 
polymorphism influence on phytoene synthase enzyme investigation. In silico 
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transcription pre-mRNA processing, codon-specific nucleotide alignment of 
mature mRNA and translation of obtained mRNA nucleotide sequences were 
performed. It was revealed that prevailing part of InDel’s found are belonging 
to intronic regions of gene. Most of SNP’s and inversions been found in ma-
ture mRNA are synonymous and doesn’t affect enzyme amino acid sequence 
and therefore doesn’t affect its functionality. 

Translated amino acid sequences, particularly enzyme active site homol-
ogy modeling were performed to establish correlation between mRNA se-
quence and enzyme functionality. Template for tertiary structure homology 
modeling was analogous enzyme of Staphylococcus aureus, which was the 
most homologous to maize phytoene synthase among structures, established 
in Protein Data Bank [22]. Enzyme tertiary structure variability has been noted 
(fig. 3). 

 

Fig. 3. Samples of the active site of maize samples phytoene synthase ACY70879 (A), 
obtained from the NCBI database in the form of sequenced amino acid sequence, 
FJ971190 (B), FJ971231 (B) obtained by means of transmission and the processing 
in silico from nucleotide sequences presented database NCBI. Polymorphic sites 

marked by circles 

Conclusions. Major types of maize y1 gene polymorphism are SNP’s 
and InDel’s, majority of them doesn’t affect enzyme functionality. Most im-
portant type of polymorphism is caused by presence of (ÑÑA)

n 
microsatellite 

within promoter region and further frameshift, which continued after RNA pro-
cessing, but didn’t affect enzyme functionality. Four primer pairs, specific to 
different y1 gene regions were designed, their usement in in silico PCR, SSCP 
and HMA analysis enabled to investigate both length and sequence polymor-
phisms within amplicons. 
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ÀÍÀË²Ç ÃÅÍÀ Y1 Ó ÊÓÊÓÐÓÄÇÈ ÌÅÒÎÄÀÌÈ Á²Î²ÍÔÎÐÌÀÒÈÊÈ 

Â ðåçóëüòàò³ äîñë³äæåííÿ ïîë³ìîðô³çìó ð³çíèõ ðåã³îí³â ãåíà y1 ó êó-
êóðóäçè, ùî êîäóº ô³òî³íñèíòàçó, ìåòîäàìè á³î³íôîðìàòèêè ðîçðîáëå-
íî ÷îòèðè ïàðè ïðàéìåð³â, åôåêòèâí³ñòü ÿêèõ äîâåäåíà çà äîïîìîãîþ in 
silico ÏËÐ. Ïðîâåäåíî ìîäåëþâàííÿ ïðîäóêò³â àìïë³ô³êàö³¿ â îäíîëàíöþ-
ãîâîìó ñòàí³ òà ó âèãëÿä³ ãîìî- ³ ãåòåðîäóïëåêñ³â. Çìîäåëüîâàíî ñòðóê-
òóðó àêòèâíîãî öåíòðó ô³òî³íñèíòàçè. Âèçíà÷åíî ïîë³ìîðô³çì äîâæèíè ³ 
ïîñë³äîâíîñò³ ð³çíèõ ðåã³îí³â ãåíà y1, ïîâ’ÿçàíèé ç îäíîíóêëåîòèäíèìè 
çàì³íàìè, äåëåö³ÿìè, ³íñåðö³ÿìè, çñóâîì ðàìêè ç÷èòóâàííÿ. Âèÿâëåíî 
çì³íó â êîíôîðìàö³¿ òðåòèííî¿ ñòðóêòóðè ôåðìåíòó. 

ÓÄÊ 633.15:577.151:577.212 

Æóêîâ Á. Ñ., Ñëèùóê Ã. È., Âîëêîâà Í. Ý. 

ÀÍÀËÈÇ ÃÅÍÀ Y1 Ó ÊÓÊÓÐÓÇÛ ÌÅÒÎÄÀÌÈ ÁÈÎÈÍÔÎÐÌÀÒÈÊÈ 

Â ðåçóëüòàòå èññëåäîâàíèÿ ïîëèìîðôèçìà ðàçëè÷íûõ ðåãèîíîâ 
ãåíà y1 ó êóêóðóçû, êîäèðóþùåãî ôèòîåíñèíòàçó, ìåòîäàìè áèîèíôîð-
ìàòèêè ðàçðàáîòàíû ÷åòûðå ïàðû ïðàéìåðîâ, ýôôåêòèâíîñòü êîòîðûõ 
äîêàçàíà ñ ïîìîùüþ in silico ÏÖÐ. Ïðîâåäåíî ìîäåëèðîâàíèå ïðîäóêòîâ 
àìïëèôèêàöèè â îäíîöåïî÷å÷íîì ñîñòîÿíèè è â âèäå ãîìî- è ãåòåðî-
äóïëåêñîâ. Ñìîäåëèðîâàíà ñòðóêòóðà àêòèâíîãî öåíòðà ôèòîåíñèíòàçû. 
Îïðåäåëåí ïîëèìîðôèçì äëèíû è ïîñëåäîâàòåëüíîñòè ðàçëè÷íûõ ðå-
ãèîíîâ ãåíà y1, ñâÿçàííûé ñ îäíîíóêëåîòèäíûìè çàìåíàìè, äåëåöèÿìè, 
èíñåðöèÿìè, ñäâèãîì ðàìêè ñ÷èòûâàíèÿ. Âûÿâëåíî èçìåíåíèå â êîí-
ôîðìàöèè òðåòè÷íîé ñòðóêòóðû ôåðìåíòà. 
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TILLING-TECHNOLOGY AND FUNCTIONAL MOLECULAR MARKERS 
IN TOMATO BREEDING (REVIEW) 

The information about the powerful new technology TILLING (Target-
ing Induced Local Lesions IN Genomes) is in the review; the basic pro-
cedure and examples of its economically successful using in tomato 
breeding are described; data on molecular markers of genes / loci re-
lated to tomato important agronomic traits are given. 

Key words: TILLING-technology, mutagenesis, molecular markers, to-
mato. 

Currently nuclear and organelle genomes nucleotide sequences of many 
plant species are determined including the tomato genome [1–3]. Now, it is 
important to use the genome sequence information for cognition the gene 
functions. 

In recent years, new emerging technology — TILLING (Targeting Induced 
Local Lesions IN Genomes) [4, 5] allows systematic functional genomic stud-
ies and identification of an allelic series of mutants with a range of modified 
functions for desired genes [6, 7]. TILLING is a reverse genetic strategy that 
utilises chemical mutagenesis for inducing variability and sensitive molecular 
screenings to identify point mutations responsible for phenotype alteration. 

Basic TILLING method allows for high-throughput identification of sin-
gle-base-pair (bp) allelic variations [8]. The first step starts with mutagenized 
seeds obtained from treatment with chemical mutagen such as Ethyl meth-
anesulfonate (EMS). The resulting M1 plants are selffertilized and the M2 gen-
eration of individuals is used to prepare DNA samples for mutational screen-
ing. The DNA samples are pooled, arrayed on microtiter plates and subjected 
to gene-spesific polymerase chain reaction (PCR). Amplification products are 
incubated with an endonuclease such as CELI, a member of the S1 nuclease 
family of single strand-specific nucleases. CELI cleaves the 3’ side of mis-
matched DNA where the heteroduplex between the wild-type and the mutant 
strands of DNA loops out; homoduplexes are left intact. Cleavage products 
are electrophoresed using an automated sequencing gel apparatus, and gel 
images are analyzed by examining the gel readout with the aid of a standard 
commercial image-processing program. Differential doubleend labeling of 
amplification products allows for rapid visual confirmation because mutations 

© Volkova N. E., 2014
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are detected on complementary strands and can be easily distinguished from 
amplification artifacts. Upon detection of a mutation in a pool, the individual 
DNA samples are similarly screened to identify the plant carrying the mutation. 
This rapid screening procedure determines the location of a mutation to within 
±10 bp for PCR products that are 1-kb in size. For mismatch-specific cleav-
age, several enzymes, including S1 nuclease and T4 endonuclease VII have 
been used. CELI, a plant-specific extracellular glycoprotein, has been shown 
to be suitable for genotyping applications because it preferentially cleaves 
mismatches of all types and has been used to detect heterozygous polymor-
phisms in DNA pools. Also, plant extracts performed as well as the highly puri-
fied preparations. These results suggest that something in the crude sample 
either enhances the endonuclease activity of these enzymes at heteroduplex 
sites or inhibits their activity at the amplicon ends. Screening is performed on 
DNAs that have been arrayed in 96-well microtiter plates and pooled eightfold 
to maximize screening efficiency. Gene specific, fluorescentlytagged primers 
are used to amplify pooled DNA. The amplification products are denatured and 
allowed to reanneal, generally by heating and cooling. As a result, a mutant 
strand will often reanneal with a wild-type strand, creating heteroduplexes at 
the site of the mutation or polymorphism. The resultant double-stranded prod-
ucts are digested with CELI, which cleaves one of the two strands at the het-
eroduplex mismatches. Cleaved products, which are detected on polyacryl-
amide denaturing gels, identify individuals that have a mutation in the gene of 
interest. The size of the fragments carrying the 5’ and 3’ fluorescent tags can 
be used to estimate the position of the mutation within the amplicon (fig.). 

So, TILLING is a method that allows directed identification of mutations 
in a specific gene and combines a standard and efficient technique of muta-
genesis with a chemical mutagen with a sensitive DNA screening-technique 
that identifies single base mutations (also called point mutations) in a target 
gene. The only prerequisite for its application is the knowledge of the gene 
nucleotide sequences. 

Tomato (Solanum lycopersicum L.), ranking first in the world for vegeta-
bles, is important crop with numerous uses as fresh and processed produce 
and with a high nutritional value. It is also acknowledged model specie for 
research on fruit development and metabolite accumulation. For major goals 
of tomato breeders (higher productivity, better tolerance to biotic and abiotic 
stresses and increased sensory and health value of the fruit) targeted muta-
tions in genes connected to traits of interest creating knockouts or modified 
activities may provide useful material. 

For tomato some mutant populations are created on different genetic back-
ground: EMS and fast-neutron mutant populations — cultivar «M82» [10]; EMS 
population — cultivar «Red Setter» [11]; EMS population — cultivar «TPAADA-
SU» [12]; EMS and -ray-irradiated populations — cultivar «Micro-Tom» [13]; 
EMS populations — cultivars ‘Best Of All’ and ‘Money Maker’ [14]; EMS and 
N-methyl-N-nitrosourea (MNU) populations — cultivar «Heinz 1706» [15]. 
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Fig. Schematic diagram of TILLING method [9] 

In tomato, four independent TILLING platforms that consist of variety 
of genetic backgrounds (i.e., M82, Micro-Tom, Red Setter and TPAADASU) 
have been developed by different groups. 

M82 TILLING platform — 4759 M3 families mutagenised at 0,7 % 
EMS. More than 80 genes screened (eIF4E, DET1, COP1-like, DDB1a, 
COP10, NAM, ACO1, E8, DHS, Rab11a, PG, MET1, Exp1 CRTISO, CUL4 etc). 
Mutation frequency — 1/574 kb. Phenotypic database was developed [16]. 
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TPAADASU TILLING platform — 8225 mutant lines treated with 1,0 % 
EMS. Mutation frequency — 1/737 kb. Screened gene — ARF7, ProDH, PSY1, 
Sus2. 

Red Setter TILLING platform. To apply TILLING to tomato, a new mutant 
collection was generated in the genetic background of the processing toma-
to cultivar Red Setter by treating seeds with two different EMS doses (0,7 % 
and 1,0 %, mutation frequency — 1/574 kb, 1/322 kb). An associated phe-
notype database, LycoTILL, was developed [17] and a TILLING platform was 
also established. The interactive and evolving database is available online to 
the community for phenotypic alteration inquiries. To validate the Red Setter 
TILLING platform, induced point mutations were searched in 7 tomato genes, 
involved in fruit quality traits, with the mismatch-specific ENDO1 nuclease: 
ripening-inhibitor (RIN) and green ripe (Gr) genes involved in the ripening of 
tomato fruit, rab11 GTPase (Rab11a) and expansin 1 (Exp1) genes related 
to the tomato softening control, polygalacturonase (PG) gene involved in the 
cell wall hydrolysis, and lycopene beta cyclase (Lcy-b) and lycopene epsilon 
cyclase (Lcy-e) involved in the carotenoid biosynthesis pathway. In total 9.5 
kb of tomato genome were screened and 66 nucleotide substitutions were 
identified. The overall mutation density was estimated and it resulted to be 
1/322 kb and 1/574 kb for the 1,0 and 0,7 % EMS treatment respectively. 
Comparison of this collection mutation density with other TILLING popula-
tions demonstrates that the Red Setter genetic resource is suitable for use in 
high-throughput mutation discovery. 

Micro-Tom TILLING platform. DNA pools were constructed from 3052 
mutant lines treated with 0,5 or 1,0 % EMS. The mutation frequency was cal-
culated by screening 10 genes. The 0,5 % EMS population had a mild muta-
tion frequency of one mutation per 1710 kb, whereas the 1,0 % EMS popu-
lation had a frequency of one mutation per 737 kb, a frequency suitable for 
producing an allelic series of mutations in the target genes. The overall muta-
tion frequency was one mutation per 1237 kb, which affected an average of 
three alleles per kilobase screened. To assess whether a Micro-Tom TILL-
ING platform could be used for efficient mutant isolation, six ethylene recep-
tor genes in tomato (SlETR1–SlETR6) were screened. Two allelic mutants of 
SlETR1 (Sletr1–1 and Sletr1–2) that resulted in reduced ethylene responses 
were identified, indicating that our Micro-Tom TILLING platform provides a 
powerful tool for the rapid detection of mutations in an EMS mutant library. 
This work provides a practical and publicly accessible tool for the study of fruit 
biology and for obtaining novel genetic material that can be used to improve 
important agronomic traits in tomato. 

Using TILLING, Arcadia Biosciences has generated 220 induced muta-
tions in 19 tomato genes implicated in fruit shelf life [18]. These shelf life genes 
represent many functional protein classes, including cell wall disassembly en-
zymes. One such gene is the cell wall enzyme, expansin. Antisense reduction 
of the tomato expansin EXP1 gene increases fruit firmness, reduced biomass 
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accumulated a fungal pathogen, Botrytis cinerea when expansin expression 
is suppressed. TILLING was used to identify 9 SNPs in our mutagenized li-
brary, including 2 nonsense and 7 missense mutations. Early results show in-
creased fruit firmness in a knockout expansin line, similar to the results seen 
in the transgenic antisense expansin line. 

The characterization of natural recessive resistance genes and Arabidop-
sis virus-resistant mutants have implicated translation initiation factors of the 
eIF4E and eIF4G families as susceptibility factors required for virus infection 
and resistance function. To investigate further the role of translation initia-
tion factors in virus resistance Piron et al. [19] set up a TILLING platform in 
tomato, cloned genes encoding for translation initiation factors eIF4E and eI-
F4G and screened for induced mutations that lead to virus resistance. A splic-
ing mutant of the eukaryotic translation initiation factor, S.l_eIF4E1 G1485A, 
was identified and characterized with respect to cap binding activity and re-
sistance spectrum. Molecular analysis of the transcript of the mutant form 
showed that both the second and the third exons were miss-spliced, leading 
to a truncated mRNA. The resulting truncated eIF4E1 protein is also impaired 
in cap-binding activity. The mutant line had no growth defect, likely because 
of functional redundancy with others eIF4E isoforms. When infected with dif-
ferent potyviruses, the mutant line was immune to two strains of Potato virus 
Y and Pepper mottle virus and susceptible to Tobacco each virus. Mutation 
analysis of translation initiation factors shows that translation initiation factors 
of the eIF4E family are determinants of plant susceptibility to RNA viruses and 
viruses have adopted strategies to use different isoforms. 

TILLING has been applied to produce a series of mutations in genes en-
coding essential components of the tomato light signal transduction pathway 
in an attempt to enhance fruit nutritional quality [20]. Point mutations to DEET-
IOLATED 1 (DET1), which is responsible for the high pigment2 (hp2) tomato 
mutant, resulted in elevated levels of both carotenoid and phenylpropanoid 
phytonutrients in ripe fruit, whilst immature fruit showed increased chlorophyll 
content, photosynthetic capacity and altered fruit morphology. Furthermore, 
genotypes with mutations to the UV-DAMAGED DNA BINDING PROTEIN 1, 
CONSTITUTIVE PHOTOMORPHOGENIC 1 (COP1) and COP1like were also 
characterised. These genotypes largely did not display phenotypes charac-
teristic of mutation to light signalling components but their characterisation 
has enabled interrogation of structure function relationships of the mutated 
genes. 

So, the strength and potency of TILLING strategy has been validated by 
its successful application in both animals and plants, including tomato. In-
duced mutations can then be used as molecular markers to rapidly introgress 
the trait into any cultivar. TILLING can reveal potentially useful mutations for 
molecular breeding, inferring introgression lineage or identifying haplotypes. 

Molecular markers. Genetic collections creation, identification and 
preservation have great importance for improving the efficiency of breeding 
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and genetic research. The tomato mutant forms collections is unique tool for 
solving theoretical and practical problems of breeding (range of genetic varia-
tion available, development of methods of gamete (pollen) selection for re-
sistance to abiotic and biotic environment factors, introduction into breeding 
lines of genes controlling economically valuable traits etc) [21]. 

Modern plant breeding process combines methods of molecular genet-
ics and traditional selection techniques. Marker assisted selection (MAS) is 
selection of organisms for traits of interest, such as color, meat quality, or 
disease resistance, by indirect analysis of genes that control traits of inter-
est with molecular markers. Since 1980s molecular markers are being widely 
used as a principal tool for breeding of many crops, among these — tomato. 
Gene pyramiding is a useful approach to maximize utilization of existing gene 
resources. MAS is an effective approach for pyramiding genes or quantative 
trait loci (QTLs) from different sources and for different traits into elite germ-
plasm. 

Molecular markers have been used extensively for genetic mapping as 
well as identification and characterization of genes and QTLs for many ag-
riculturally important traits in tomato. Identified and mapped tomato genes 
and QTLs can be divided into several groups: — disease (fungal, bacterial, 
viral, and nematode) and insect resistance genes and QTLs; — abiotic stress 
resistance genes and QTLs (salt tolerance, cold tolerance (low temperature), 
drought tolerance); — genes and QTLs for flower- and fruit-related charac-
teristics (fruit size, fruit shape, fruit color, fruit soluble solids, fruit yield, fruit 
ripening). Summary of most genes and QTLs which have been identified and 
mapped in tomato chromosomes during the past two decades is presented in 
review article [22]. 

Different types of molecular markers such as RFLPs, AFLPs, SSRs, CAPS, 
RGAs, ESTs, SNPs and COSs have been developed and mapped onto the 12 
tomato chromosomes. The expanding tomato EST database, the new micro-
array DNA chips, and the genome sequence data are expected to aid devel-
opment of more practical markers. Several BAC libraries have been devel-
oped that facilitate map-based cloning of genes and QTLs. Sequencing of the 
euchromatic portions of the tomato genome is paving the way for compara-
tive and functional analysis of important genes and QTLs. 

Functional PCR-markers make it possible to diagnose the allele structure 
of studied forms at different stages of development that accelerates the se-
lection process and increases its efficiency. Known traits for which marker-
assisted selection and breeding are done in tomato. 

Molecular markers linked to desease resistance gene. More 40 
genes (including many single genes and QTLs) that confer resistance to all 
major classes of plant pathogens have been mapped on the tomato molecu-
lar map. In the early 1980s, many tomato seed companies took advantage of 
the reported linkage association between nematode resistance and Aps-1 lo-
cus [23] and used the Aps marker for selecting for nematode resistance. Now 
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marker-assisted selection and breeding are done in tomato for such pathon-
gene resistance traits: bacterial canker — 3 QTLs, Rcm2.0, Rcm5.1, bacterial 
speck — Pto, bacterial spot — Rx-3, bacterial wilt — 2 QTLs, blackmold — few 
QTLs, corky root rot — Py-1, Fusarium wilt — I-2C, I-3, late blight — Ph-3, 4 
QTLs, powdery mildew — Lv, Ol-1, Ol-2, root-knot nematode — Mi, Tomato 
spotted wild virus — Sw-5, Tomato yellow leaf curl virus — few QTLs, Tobacco 
mosaic virus — Tm-2a, Verticillium wilt — Ve. Genotyping tests are developed 
for tomato pathogene resistance trait by markers: Tm-2(a) for Tobacco mo-
saic virus, Mi-1 and Mi-23 for Meloidogyne spp. Nematode (root knot), I-2 
and I-3 for Fusarium oxysporum f. sp. Lycopersici Fusarium wilt, races 2 and 
3, SW-5 for Tomato spotted wilt virus, Cf-23 for Cladosporium fulvum Leaf 
mould, Ve for Verticillium Verticillium wilt, Pto for Pseudomonas syringae pv. 
Tomato (Pst) Bacterial speck, Ty-1 and Ty-3 for Tomato yellow leaf curl virus, 
Lv for Leveillula taurica Powdery mildew, Py-1 for Pyrenochaeta lycopersici 
Corky root rot. 

Publically-available molecular markers for major disease resistance traits 
in tomato and assess their current and potential use in public and private to-
mato breeding programs are presented in review [24]. The review indicated 
that although markers have been identified for most disease resistance traits in 
tomato, not all of them have been verified or are readily applicable in breeding 
programs. For example, many markers are not validated across tomato geno-
types or are not polymorphic within tomato breeding populations, thus greatly 
reducing their utility in crop improvement programs. Authors discuss mark-
ers actual use in tomato breeding programs; many of the available markers 
may need to be further refined or examined for trait association and presence 
of polymorphism in breeding populations. However, with the recent advances 
in tomato genome and transcriptome sequencing, it is becoming increasingly 
possible to develop new and more informative PCR-based markers, includ-
ing single nucleotide polymorphisms (SNPs), to further facilitate the use of 
markers in tomato breeding. It is also expected that more markers will become 
available via the emerging technology of genotyping by sequencing. 

Molecular markers are using for identification of pathogens resistance 
genes alleles/variants that induced by mutagenesis. Different mutagenesis 
methods (EMS-chemical, fast neutrons, transposons, T-DNA) induce point 
mutations, deletions, insertions. In reverse genetics screens, a target gene is 
chosen and the mutant population is screened for mutation in this gene using 
the appropriate detection methods [25–28]. 

Molecular markers of abiotic stress resistance genes and QTLs. 
In tomato significant efforts have been devoted to identification and map-
ping of QTLs conferring tolerance to environmental stresses such as salin-
ity, drought and low temperatures, and less research has been conducted on 
other stresses, including high temperatures. Some QTLs (3–10) have been 
identified for salt, cold, drought tolerance during seed germination, vegeta-
tive growth and later stages in tomato for such traits: root ammonium uptake, 
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water use efficiency, shoot wilting, ion accumulation etc. It was found that 
some genes affect tomato seed germination under different stress conditions 
while other genes are more specific. 

Molecular markers of genes controlling the fruits quality. Molecular 
markers have been used to map genes or QTLs for many flower- and fruit-
related characteristics in tomato, including exerted stigma, petal and sepal 
characters, fruit size, shape, color, soluble solids content, pH, lycopene, acid-
ity, flavor, ripening and others. 

Such genes / QTLs identified for traits: fruits ripening — rin (ripening in-
hibitor), nor (non-ripening), nor4 (alcobaca); growth habit — sp (self prun-
ing); carotenoid biosynthesis — B (-carotene), og (old-gold), ogc (old-gold 
crimson), t (tangerine). Genes Ip, hp, hp-1, hp-1w, hp-2, hp-2j, hp-2dg, dg 
associated with increased levels of carotenoids, r, at, sh — with low content 
of carotenoids, Del, B, t, gs alter the composition and the ratio of carotenoids. 
Traditional genetic studies had identified several genes controlling fruit shape 
in tomato such as pr (pyriform), o (ovate), bk (beaked tomato), n (nipple-tip 
tomato), f (fasciated), lc (for locule number). Also genes or QTLs for numer-
ous other flower- and fruitrelated characteristics — self incompatibility, uni-
lateral incongruity, transgressive segregation, selfpruning (determinate type 
plants), jointless pedicel, seed size and number — have been identified. 
Genes and QTLs that have been identified and/or mapped on tomato chro-
mosomes for such characteristics summarizes in Foolad’s review [22]. 

For example, 45 tomato cultivars and breeding lines collection was stud-
ied for presence of mutant alleles of the genes B, og, ogc, t, determining ca-
rotenoid biosynthesis; rin, nor, nor4, determining fruits ripening; sp, deter-
mining growth habit with application of functional PCR-based markers [29]. 
Based on results of DNA-genotyping, the accessions carrying valuable alleles 
were selected and further used for introduction to breeding process. On the 
basis of realized studies there was studied the identification of allelic com-
position of genes controlling the biosynthesis of carotenoids and fruit ripen-
ing. A comprehensive, multi-generation, allele test suggests that the tomato 
mutations dark-green (dg) and high pigment 2(j) (hp-2j) are allelic [30]. The 
hp-2(j) mutant is caused by a mutation in the tomato homolog of the DET1 
gene, involved in the signal transduction cascade of light perception and mor-
phogenesis. DET1 locus polymorphism was used to develop PCR-based DNA 
marker, which enables an early genotypic selection for breeding lycopene-
rich tomatoes. The results strongly support the hypothesis that tomato dg 
mutation is a novel allele of the tomato homolog of the DET1 gene. 

Molecular markers of genes / QTLs for other flower- and fruitrelat-
ed traits. Genes and QTLs have been identified for numerous other flower- 
and fruitrelated characteristics as well as traits such as self incompatibility, 
unilateral incongruity, transgressive segregation, selfpruning (determinate 
type plants), male sterility, jointless pedicel. QTLs mapped for such traits 
branch, bud type, curly leaf, days to emergence, to first flower, to first ripe 
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fruit, to third leaf, for ‘flower’ — number/plant, number/truss, node number, 
for «leaf» — length, for «leaflet» — apex angle, distance/length ratio, length, 
number, surface area, width, width/ length ratio; node number; for «plant’ — 
cover, fresh mass, growth habit, height; for «seed» — number, weight, size. 
Such, genotype pistillate (pi) was characterized that directly recalls mutations 
affecting class B MADS-box genes [31]. pi mutation deserves a particular in-
terest, producing four-whorled, although modified, flowers useful to study the 
functional linkage between flower induction and flower organ identity speci-
fication. The recessive mutation ps-2, which appeared spontaneously in to-
mato, confers functional male sterility due to non-dehiscent anthers. PS-2 
gene was isolated and characterized [32]. This is the first functional sterility 
gene isolated in the Solanaceae family. The role of Lanceolata gene mutation 
in leaf forming with tomato-plants has been investigated [33]. Connections 
between endoge-nous hormones content in leaves of various tiers, differing 
in liaf division level have been discussed. 

So, using the latest achievements in fields of genetics, molecular biology 
and biotechnology, breeders can create new varieties with improved useful 
traits. Introduction of DNA markers, especially those PCR-based has led to 
breakthrough in the plants genetic research, including tomato. They are suc-
cessfully used for plant genomes mapping, phylogenetics studies, selection 
of parental forms in plant breeding, and above all to identify the genes of im-
portant traits. For tomato have been identified and mapped 9309 molecular 
markers [34]. High-density genetic maps development gives an opportuni-ty 
to use them in genetic research and breeding programs. Identification of DNA 
markers closely linked to studied gene can significantly facilitate the identifi-
cation of desirable traits in material breeding, or accelerate the plants selec-
tion for elimination of genotypes with undesirable genes [35]. Material breed-
ing selection using molecular markers, defined as MAS is increasingly being 
used in tomato breeding programs, contributing to facilitated identification of 
genes or QTLs and their transfer into the cultivated species from wild form. 
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ÂÈÍÎÃÐÀÄÓ Ç ÊÎËÅÊÖ²¯ ÍÍÖ «²ÍÑÒÈÒÓÒ ÂÈÍÎÃÐÀÄÀÐÑÒÂÀ 
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Îòðèìàëè àëåëüí³ õàðàêòåðèñòèêè äëÿ äåâ’ÿòè ì³êðîñàòåë³òíèõ ëî-
êóñ³â (VVS2, VVMD5, VVMD7, VVMD25, VVMD27, VVMD28, VVMD32, 
ZAG79 òà ZAG62) áåçíàñ³ííºâèõ ñîðò³â âèíîãðàäó ç êîëåêö³¿ ÍÍÖ 
«²íñòèòóò âèíîãðàäàðñòâà ³ âèíîðîáñòâà ³ì. Â. ª. Òà¿ðîâà». Ï³äòâåð-
äæåíå ïîõîäæåííÿ ñîðò³â ²íòåðëåéê³í, Ìº÷òà, Êèøìèø ÎÑÃ², Ðîìó-
ëóñ, Ðóøàê³ òà ñïðîñòîâàíà íàÿâí³ñòü â³äíîñèí «íàùàäîê — áàòüê³â-
ñüêèé ñîðò» ì³æ ñîðòàìè Áºëãðàäñüêèé áåçíàñ³ííºâèé òà Äèì’ÿò. 

Êëþ÷îâ³ ñëîâà: ì³êðîñàòåë³òíèé àíàë³ç, SSR, âèíîãðàä, áåçíàñ³ííº-
â³ñòü. 

Âñòóï. Äèíàì³÷íèé ðîçâèòîê ñïîæèâ÷îãî ðèíêó ïîñò³éíî ïîòðåáóº 
íîâèõ ñîðò³â âèíîãðàäó ³ç ïîë³ïøåíèìè õàðàêòåðèñòèêàìè ÿêîñò³ òà òî-
âàðíîñò³. Çîêðåìà, çá³ëüøóºòüñÿ ïîïèò íà áåçíàñ³ííºâ³ ñîðòè, îñê³ëüêè 
íàÿâí³ñòü íàñ³ííÿ ó ÿãîäàõ âïëèâàº íà âèá³ð ñïîæèâà÷à [1]. Äàâí³ òà á³ëü-
ø³ñòü ñó÷àñíèõ òàêèõ ñîðò³â ìàþòü â³äíîñíî íåâåëèêèé ðîçì³ð ÿã³ä, ùî 
ïîã³ðøóº òîâàðíèé âèãëÿä ïðîäóêö³¿ òà çóìîâëþº ïîì³ðíó óðîæàéí³ñòü 
[2], òîìó ãîëîâíèì ïð³îðèòåòîì ñó÷àñíî¿ ñåëåêö³¿ âèíîãðàäó çà îçíàêîþ 
áåçíàñ³ííºâîñò³ º ñòâîðåííÿ êðóïíîïë³äíèõ ñîðò³â òà ùå é ðàííüîñòðîêî-
âèõ çà äîñòèãàííÿì. 

Ñåëåêö³éíèé ïðîöåñ çà êëàñè÷íèìè ìåòîäàìè ïîòðåáóº çíà÷íèõ ìà-
òåð³àëüíèõ âêëàäåíü, ïðàö³ òà ÷àñó ÷åðåç òðèâàëó þâåí³ëüíó ôàçó ðîñëèí 
òà íèçüêèé â³äñîòîê âèùåïëåííÿ áåçíàñ³ííºâèõ ãåíîòèï³â ó ã³áðèäíèõ ïî-
ïóëÿö³ÿõ. Çàëó÷åííÿ íîâèõ òåõíîëîã³é òà ìåòîä³â, òàêèõ ÿê â³äíîâëåííÿ 
åìáð³îíó (embryo rescue) â óìîâàõ in vitro òà âèêîðèñòàííÿ ìîëåêóëÿðíèõ 
ìàðêåð³â ÄÍÊ íà ðàíí³õ åòàïàõ ðîçâèòêó ðîñëèí, äîçâîëÿº çíà÷íî ï³ä-
âèùèòè åôåêòèâí³ñòü òà ñêîðîòèòè òðèâàë³ñòü äîáîðó çà îçíàêîþ áåçíà-
ñ³ííºâîñò³ [3]. 

Ìàðêåð-ñóïóòí³é äîá³ð (Marker assisted selection — äîá³ð çà äîïîìî-
ãîþ ìàðêåð³â) — â³äíîñíî íîâà òåõíîëîã³ÿ, ùî äàº ìîæëèâ³ñòü îö³íþâàòè 
ã³áðèäíèé ìàòåð³àë òà äîáèðàòè áàæàí³ ãåíîòèïè íà ñòàä³ÿõ þâåí³ëüíî-
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ãî ðîçâèòêó ðîñëèí, «âèãðàþ÷è» ïðè öüîìó â³ä 2 äî 4 ðîê³â ó ïðîöåñ³ âè-
âåäåííÿ ñîðòó [3]. Îáîâ’ÿçêîâîþ óìîâîþ çàñòîñóâàííÿ òàêîãî äîáîðó 
º òî÷íà ³äåíòèô³êàö³ÿ ðîñëèí-äîíîð³â îçíàêè áåçíàñ³ííºâîñò³, îñê³ëüêè 
âíàñë³äîê áëèçüêîñïîð³äíåíèõ ñõðåùóâàíü âèíèêàº ôåíîòèïîâà ïîä³-
áí³ñòü òà ³ñíóº âåëèêà ê³ëüê³ñòü ñèíîí³ì³÷íèõ íàçâ (â³ä 10 äî 15 òèñÿ÷), ñå-
ðåä ÿêèõ ëèøå áëèçüêî 5 òèñÿ÷ âëàñíå ñîðò³â [4]. 

Ñåðåä óñ³õ ³ñíóþ÷èõ ìîëåêóëÿðíèõ ìàðêåð³â ïîñë³äîâíîñò³ ì³êðîñà-
òåë³ò³â âèÿâèëèñÿ îäíèìè ç íàéá³ëüø çðó÷íèõ òà åôåêòèâíèõ äëÿ äîñë³-
äæåííÿ âèíîãðàäó [5–12], ³ â ð³çíèõ êðà¿íàõ áóëè ðîçðîáëåí³ ñîòí³ ì³êðî-
ñàòåë³òíèõ ìàðêåð³â, á³ëüø³ñòü ³ç ÿêèõ çíàõîäÿòüñÿ ó â³äêðèòîìó äîñòóï³ 
[13–19]. 

Çàâäÿêè åêîíîì³÷íîìó òà êóëüòóðíîìó çíà÷åííþ, à òàêîæ â³äíîñíî 
íåâåëèêîìó ðîçì³ðó (467,5 Ìá) ãåíîìà âèíîãðàä ñòàâ îäí³ºþ ç ïåðøèõ 
ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð, äëÿ ÿêèõ áóëà ñåêâåíîâàíà [20, 21] ïî-
ñë³äîâí³ñòü ÿäåðíîãî ãåíîìà. Äîñë³äíèêè âèÿâèëè 30434 ãåí³â, ùî ñêëà-
ëè á³ëÿ 43 % ÄÍÊ, ïðè öüîìó çíà÷óù³ ïîñë³äîâíîñò³ ñòàíîâèëè ëèøå 6,3 % 
(33,6 Ìá). 

Ñåðåä ïîâòîðþâàíèõ ïîñë³äîâíîñòåé áóëè çíàéäåí³ 73853 ì³êðîñà-
òåë³òè ç äîâæèíîþ ìîòèâó â³ä 2 äî 8 ï.î., ùî ñêëàëè 1,8 Ìá ãåíîìà âèíî-
ãðàäó. Íåçâàæàþ÷è íà çíà÷íó ê³ëüê³ñòü ì³êðîñàòåë³òíèõ ëîêóñ³â, á³ëüø³ñòü 
ç íèõ íå â³äïîâ³äàþòü íîðìàì [23] ùîäî âëàñòèâîñòåé ì³êðîñàòåë³òíèõ 
ìàðêåð³â òà íåïðèäàòí³ äëÿ ñòâîðåííÿ ïðàéìåðíèõ ïàð. Íà ñüîãîäí³øí³é 
äåíü íà ð³çíèõ íàïðÿìàõ äîñë³äæåííÿ âèíîãðàäó âèêîðèñòîâóþòüñÿ çà-
ãàëîì áëèçüêî 400 ì³êðîñàòåë³òíèõ ìàðêåð³â, ñåðåä ÿêèõ äåâ’ÿòü (VVS2, 
VVMD5, VVMD7, VVMD27, ZAG62, ZAG79, VVMD25, VVMD28 òà VVMD32) 
ðåêîìåíäîâàí³ ÿê ñòàíäàðòíèé ðÿä äëÿ ³äåíòèô³êàö³¿ ñîðò³â âèíîãðàäó 
[17, 23]. 

²íôîðìàö³ÿ ùîäî àëåëüíèõ õàðàêòåðèñòèê çà ì³êðîñàòåë³òíèìè ëîêó-
ñàìè ñòâîðþº ìàòåð³àë äëÿ ïîäàëüøèõ äîñë³äæåíü ãåíåòè÷íîãî ð³çíîìà-
í³òòÿ â ïîïóëÿö³ÿõ âèíîãðàäó, îö³íêè òà âèêîðèñòàííÿ ³ñíóþ÷èõ êîëåêö³é 
ñîðò³â, îïòèì³çàö³¿ ñåëåêö³éíîãî ïðîöåñó øëÿõîì ìàðêåð-ñóïóòíüîãî äî-
áîðó, àíàë³çó ðîäîâîä³â äàâí³õ ñîðò³â òà ³í. 

Ìåòà ðîáîòè: ì³êðîñàòåë³òíèé àíàë³ç áåçíàñ³ííºâèõ ñîðò³â âèíîãðà-
äó äëÿ âèÿâëåííÿ ¿õíüî¿ ³äåíòè÷íîñò³ çà ïîõîäæåííÿì. 

Ìàòåð³àëè òà ìåòîäè. Ðîñëèííèé ìàòåð³àë: ñîðòè âèíîãðàäó ç êî-
ëåêö³¿ íàøîãî ³íñòèòóòó — Áºëãðàäñüêèé áåçíàñ³ííºâèé, Êèøìèø ÎÑÃ², 
Ìº÷òà, Ðóøàê³, Ðóñàëêà 1, Ðóñàëêà 3, Ôëåéì ñ³äëñ, ²íòåðëåéê³í, Ðîìóëóñ. 
ÄÍÊ âèä³ëÿëè ³ç çàìîðîæåíîãî (-20 °Ñ) ëèñòîâîãî ìàòåð³àëó ç âèêîðèñ-
òàííÿì êîìåðö³éíîãî íàáîðó DNA Plant Kit (QIAGEN) çà ìåòîäèêîþ âè-
ðîáíèêà. ßê³ñòü òà ê³ëüê³ñòü âèä³ëåíî¿ ÄÍÊ îö³íþâàëè åëåêòðîôîðåçîì ó 
0,8 %-ìó àãàðîçíîìó ãåë³. 

ÏËÐ ïðîâîäèëè ³ç âèêîðèñòàííÿì 9 ì³êðîñàòåë³òíèõ ìàðêåð³â: VVS2, 
ZAG62, ZAG79, VVMD5, VVMD7, VVMD27, VVMD28, VVMD25, VVMD32. Êà-
ï³ëÿðíèé åëåêòðîôîðåç ïðîäóêò³â ÏËÐ (ïîë³ìåðàçíà ëàíöþãîâà ðåàêö³ÿ) 
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çä³éñíþâàëè íà àíàë³çàòîð³ ÄÍÊ ABI Prizm 310 (Applied Biosystems). Ðîçì³-
ðè àëåë³â ì³êðîñàòåë³òíèõ ôðàãìåíò³â âèçíà÷àëè çà äîïîìîãîþ ñòàíäàðòó 
ìîëåêóëÿðíî¿ ìàñè ABI LIZ òà êîìï’þòåðíî¿ ïðîãðàìè Gene Mapper 4.0. 

²íôîðìàö³ÿ ùîäî ïîõîäæåííÿ äîñë³äæóâàíèõ áåçíàñ³ííºâèõ ñîðò³â 
(òàáë. 1) êîëåêö³¿ ³íñòèòóòó áóëà çàëó÷åíà ç ºâðîïåéñüêî¿ áàçè äàíèõ Vitis 
International Varieties Catalogue (VIVC) [24]. 

Òàáëèöÿ 1 

Ïîõîäæåííÿ äîñë³äæóâàíèõ áåçíàñ³ííºâèõ ñîðò³â âèíîãðàäó 

Ñîðò Ïîõîäæåííÿ
Êðà¿íà 

ïîõîäæåííÿ
Êèøìèø ÎÑÃ² ×àóø ðîæåâèé õ Êèøìèø ÷îðíèé Óêðà¿íà
Ìº÷òà ×àóø ðîæåâèé õ Êèøìèø ÷îðíèé Óêðà¿íà
Ðóñàëêà 1 ã³áð³ä (×àóø ðîæåâèé õ ²òàë³ÿ) õ Íºäºëü÷ºâ Ìàãâàò-

ëàíà (Ñóëòàí³íà õ ²òàë³ÿ)
Áîëãàð³ÿ

Ðóñàëêà 3 Ì³ðíèé (Êàòòà Êóðãàí õ Ïîáºäà) õ Íºäºëü÷ºâ Ìàã-
âàòëàíà

Áîëãàð³ÿ

Ôëåéì ñ³äëñ ã³áðèä (Êàðäèíàë õ Ñóëòàí³íà) õ (ã³áðèä (Ðåä Ìàëàãà 
õ Ò³ôàô³õ³ Àõìåð) õ ã³áðèä (Ìóñêàò àëåêñàíäð³é-
ñüêèé õ Ñóëòàí³íà))

ÑØÀ

²íòåðëåéê³í Ñóëòàí³íà õ Îíòàð³î ÑØÀ
Ðîìóëóñ Ñóëòàí³íà õ Îíòàð³î ÑØÀ
Áºëãðàäñüêèé 
áåçíàñ³ííºâèé

Äèì’ÿò õ ñóì³ø ïèëêó Ñåðá³ÿ

Ðóøàê³ Ñóëòàí³íà õ Ìõàë³ Â³ðìåí³ÿ

Ðåçóëüòàòè äîñë³äæåííÿ òà îáãîâîðåííÿ. Â ðîáîò³ íàâåäåí³ ðå-
çóëüòàòè ì³êðîñàòåë³òíîãî àíàë³çó 9 ñîðò³â ç êîëåêö³¿ (òàáë. 2). 

Ñîðòè Êàáåðíå Ñîâ³íüîí òà Øàðäîíå áóëè âèêîðèñòàí³ ÿê ðåôåðåíòí³ 
ç ìåòîþ ïîð³âíÿííÿ îòðèìàíèõ àëåëüíèõ õàðàêòåðèñòèê ç ðåçóëüòàòàìè 
ãåíîòèïóâàííÿ â ³íøèõ ëàáîðàòîð³ÿõ. 

Äëÿ àíàë³çó éìîâ³ðíîãî áàòüê³âñòâà àëåëüí³ õàðàêòåðèñòèêè çà îêðå-
ìèìè ëîêóñàìè òðüîõ ñîðò³â (Êèøìèø ÷îðíèé, Ñóëòàí³íà òà Äèì’ÿò) áóëè 
çàëó÷åí³ ç ë³òåðàòóðíèõ äæåðåë ºâðîïåéñüêîãî Êàòàëîãó ñîðò³â «Vitis» 
[24] òà ³òàë³éñüêî¿ áàçè ì³êðîñàòåë³òíèõ ïðîô³ë³â Grapevine Microsatellite 
Collection (GMC) [25]. 

Çã³äíî ç VIVC, äëÿ ñîðòó Áºëãðàäñüêèé áåçíàñ³ííºâèé áàòüê³âñüêèì º 
áîëãàðñüêèé ñîðò Äèì’ÿò. Âèçíà÷åí³ íàìè àëåëüí³ õàðàêòåðèñòèêè ñîðòó 
Áºëãðàäñüêèé áåçíàñ³ííºâèé ïîâí³ñòþ óçãîäæóþòüñÿ ç äàíèìè, ðàí³øå 
îòðèìàíèìè Bergamini C. òà ³í. [26]. 

Ïîð³âíÿëüíèé àíàë³ç ì³êðîñàòåë³òíèõ ïðîô³ë³â ñîðò³â Áºëãðàäñüêèé 
áåçíàñ³ííºâèé òà Äèì’ÿò ïîêàçàâ â³äñóòí³ñòü ñï³ëüíèõ àëåë³â ó òðüîõ 
(VVS2, VVMD5, ZAG79) ³ç øåñòè äîñë³äæåíèõ ëîêóñ³â, ùî äîçâîëÿº ãîâîðè-
òè ïðî â³äñóòí³ñòü ðîäèííèõ çâ’ÿçê³â ì³æ çàçíà÷åíèìè ñîðòàìè. Ðàçîì ³ç 
òèì Áºëãðàäñüêèé áåçíàñ³ííºâèé âèÿâèâ ñï³ëüí³ àëåë³ ó êîæíîìó ç äåâ’ÿòè 
äîñë³äæåíèõ ëîêóñ³â ³ç ñîðòîì óêðà¿íñüêî¿ ñåëåêö³¿ Ìº÷òà. Â³äïîâ³äíî äî 
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ºâðîïåéñüêî¿ áàçè äàíèõ «Vitis», ð³ê ã³áðèäèçàö³¿ áàòüê³âñüêèõ ôîðì ñîðòó 
Áºëãðàäñüêèé áåçíàñ³ííºâèé — 1972, à ñîðòó Ìº÷òà — 1959, ùî ñâ³ä÷èòü 
ïðî ìîæëèâ³ñòü ³ñíóâàííÿ ó íèõ ðîäèííèõ çâ’ÿçê³â. Ó ïîäàëüøîìó äëÿ ï³ä-
òâåðäæåííÿ àáî ñïðîñòóâàííÿ ïîõîäæåííÿ Áºëãðàäñüêîãî áåçíàñ³ííºâî-
ãî â³ä ñîðòó Ìº÷òà áóäóòü îòðèìàí³ àëåëüí³ õàðàêòåðèñòèêè çà ðîçøèðå-
íîþ ïàíåëëþ ì³êðîñàòåë³òíèõ ëîêóñ³â (çàãàëîì äî 20 ìàðêåð³â). 

Ãåíåòè÷í³ õàðàêòåðèñòèêè â³ðìåíñüêîãî ñîðòó Ðóøàê³ â³äïîâ³äàþòü 
ðàí³øå îïóáë³êîâàíèì [27] òà ïîêàçàëè 61,1 % (11 ç 18) îäíàêîâèõ àëåë³â 
³ç ñîðòîì Ñóëòàí³íà. Ì³êðîñàòåë³òíèé ïðîô³ëü ñîðòó Ìõàë³ íå áóâ âèêî-
ðèñòàíèé ÷åðåç â³äñóòí³ñòü ó â³äêðèòèõ ë³òåðàòóðíèõ äæåðåëàõ. 

Îòðèìàí³ íàìè àëåëüí³ õàðàêòåðèñòèêè áîëãàðñüêèõ áåçíàñ³ííºâèõ 
ñîðò³â Ðóñàëêà 1 òà Ðóñàëêà 3 ïîâí³ñòþ ñï³âïàäàþòü ³ç ãåíîòèïàìè, âèÿâ-
ëåíèìè ó 2004 ðîö³ áîëãàðñüêèìè äîñë³äíèêàìè [28]. Àíàë³ç ïîõîäæåííÿ 
äàíèõ ñîðò³â íå áóâ ïðîâåäåíèé ÷åðåç â³äñóòí³ñòü ãåíîòèï³â áàòüê³âñüêèõ 
ôîðì. 

Ï³âí³÷íîàìåðèêàíñüêèé ñîðò Ôëåéì ñ³äëñ, ùî ìàº ñêëàäíå ïîõî-
äæåííÿ òà íå º ïðÿìèì íàùàäêîì ñîðòó Ñóëòàí³íà, òàêîæ âèÿâèâ 61,1 % 
îäíàêîâèõ àëåë³â ³ç íèì. Öå ìîæå ïîÿñíþâàòèñÿ âèïàäêîâèì óñïàäêó-
âàííÿì [29] íàéá³ëüø ïîøèðåíèõ àëåë³â, ùî òàêîæ âõîäÿòü äî ñêëàäó ãå-
íîìà ñîðòó Ñóëòàí³íà. Ñë³ä çàçíà÷èòè, ùî ì³êðîñàòåë³òíèé ïðîô³ëü ñîðòó 
Ôëåéì ñ³äëñ, îòðèìàíèé ó íàøîìó äîñë³äæåíí³, ïîâí³ñòþ óçãîäæóþòüñÿ 
³ç íàâåäåíèìè â áàçàõ äàíèõ [24, 25]. 

Ñîðòè Êèøìèø ÎÑÃ² òà Ìº÷òà ïîõîäÿòü â³ä áàòüê³âñüêî¿ ïàðè ×àóø 
ðîæåâèé — Êèøìèø ÷îðíèé. Àíàë³ç îòðèìàíèõ àëåëüíèõ õàðàêòåðèñòèê 
âèÿâèâ ñï³ëüí³ àëåë³ â óñ³õ ëîêóñàõ îáîõ äîñë³äæóâàíèõ ñîðò³â òà ¿õí³õ éìî-
â³ðíèõ áàòüê³â. Êèøìèø ÎÑÃ² ïîêàçàâ 61,1 % (11 ç 18) îäíàêîâèõ àëåë³â ³ç 
ñîðòîì ×àóø ðîæåâèé òà 55,5 % (10 ç 18) ³ç ñîðòîì Êèøìèø ÷îðíèé. Äëÿ 
ñîðòó Ìº÷òà ö³ ïîêàçíèêè ñêëàëè àíàëîã³÷í³ çíà÷åííÿ — 61,1 òà 55,5 % 
â³äïîâ³äíî. Ïðè ïîð³âíÿíí³ ãåíîòèï³â ñîðò³â Êèøìèø ÎÑÃ² òà Ìº÷òà áóëî 
âèÿâëåíî 55,5 % îäíàêîâèõ àëåë³â (10 ç 18). 

Ñîðòè ²íòåðëåéê³í òà Ðîìóëóñ òàêîæ ïîõîäÿòü â³ä ñï³ëüíî¿ áàòüê³â-
ñüêî¿ ïàðè Ñóëòàí³íà–Îíòàð³î; âîíè âèÿâèëè îäíàêîâ³ àëåë³ â óñ³õ äîñë³-
äæåíèõ ëîêóñàõ ç áàòüê³âñüêèì ñîðòîì Ñóëòàí³íà. Ì³êðîñàòåë³òíèé ïðî-
ô³ëü ñîðòó Îíòàð³î íå áóâ çíàéäåíèé ó â³äêðèòèõ ë³òåðàòóðíèõ äæåðåëàõ. 

Ãåíîòèï ñîðòó ²íòåðëåéê³í ïîêàçàâ 10 îäíàêîâèõ àëåë³â ç 18 äîñë³-
äæåíèõ ³ç ñîðòîì Ñóëòàí³íà, ùî ñêëàëî 55,5 %, à ãåíîòèï ñîðòó Ðîìó-
ëóñ — 9 ³ç 18 àëåë³â (50 %). Ö³êàâî çàóâàæèòè, ùî ãåíîòèïè ²íòåðëåéê³íà 
òà Ðîìóëóñà âèÿâèëè á³ëüøó ïîä³áí³ñòü ì³æ ñîáîþ, í³æ ç ãåíîòèïîì áàòü-
ê³âñüêîãî ñîðòó, òà ïîêàçàëè 72,2 % (13 ç 18) îäíàêîâèõ àëåë³â. 

Çà äîïîìîãîþ àëåëüíèõ õàðàêòåðèñòèê ñîðò³â ²íòåðëåéê³í òà Ðîìó-
ëóñ ìè çðîáèëè ñïðîáó ðåêîíñòðóþâàòè ãåíîòèï ñîðòó Îíòàð³î (òàáë. 2). 
×îòèðè ç äåâ’ÿòè ëîêóñ³â (VVS2, VVMD28, ZAG79 òà VVMD32) âèÿâèëèñÿ 
ãåòåðîçèãîòíèìè, äëÿ ðåøòè ëîêóñ³â áóâ âèçíà÷åíèé ëèøå 1 àëåëü. 
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Çâåðòàº óâàãó çíà÷íà ïîä³áí³ñòü ãåíîòèï³â ²íòåðëåéê³íà òà Ðîìóëóñà 
(72,2 % îäíàêîâèõ àëåë³â) ó ïîð³âíÿíí³ ç àíàëîã³÷íîþ ïàðîþ íàùàäê³â 
îäíèõ áàòüê³â — ñîðòàìè Êèøìèø ÎÑÃ² òà Ìº÷òà (55,5 %). Êð³ì òîãî, çà 
ë³òåðàòóðíèìè äàíèìè [30], ñîðò Ãëåíîðà (Îíòàð³î õ Êèøìèø ÷îðíèé) çà 
ëîêóñîì VVMD5 ìàº ãåíîòèï 237:241, â ÿêîìó àëåëü 241 ï. î. áóâ îòðè-
ìàíèé â³ä ñîðòó Îíòàð³î. Öå ìîæå ñâ³ä÷èòè ïðî ãîìîçèãîòí³ñòü ëîêóñ³â 
ZAG62, VVMD5, VVMD7, VVMD25 òà VVMD27 ñîðòó Îíòàð³î, ùî äîñòåìåí-
íî áóäå âèÿâëåíî â ðåçóëüòàò³ ãåíîòèïóâàííÿ ñîðòó Îíòàð³î àáî àíàë³çó 
ãåíîòèï³â éîãî ñîðò³â-íàùàäê³â, ê³ëüê³ñòü ÿêèõ, çà ³íôîðìàö³ºþ áàçè äà-
íèõ «Vitis», ñêëàäàº äâàäöÿòü äâà. 

Âèñíîâêè. Çà ðåçóëüòàòàìè äîñë³äæåííÿ îòðèìàí³ àëåëüí³ õàðàêòå-
ðèñòèêè äåâ’ÿòè ì³êðîñàòåë³òíèõ ëîêóñ³â äëÿ äåâ’ÿòè áåçíàñ³ííºâèõ âè-
íîãðàäíèõ ñîðò³â ç êîëåêö³¿ ÍÍÖ «²íñòèòóò âèíîãðàäàðñòâà ³ âèíîðîáñòâà 
³ì. Â. ª. Òà¿ðîâà». 

Äëÿ ñîðò³â ²íòåðëåéê³í, Ìº÷òà, Êèøìèø ÎÑÃ², Ðîìóëóñ, Ðóøàê³ ï³ä-
òâåðäæåíî â³äíîñèíè «áàòüê³âñüêèé ñîðò — íàùàäîê» ³ç ñîðòàìè, ùî çà-
çíà÷åí³ ÿê áàòüê³âñüê³ ó ºâðîïåéñüêîìó êàòàëîç³ «Vitis». 

Ñîðò Áºëãðàäñüêèé áåçíàñ³ííºâèé íå ïîêàçàâ ðîäèííèõ çâ’ÿçê³â ³ç 
çàçíà÷åíèì áàòüê³âñüêèì ñîðòîì Äèì’ÿò òà âèÿâèâ çíà÷íó ïîä³áí³ñòü ãå-
íîòèïó äî áåçíàñ³ííºâîãî ñîðòó óêðà¿íñüêî¿ ñåëåêö³¿ Ìº÷òà. 

Ó ïîäàëüøèõ äîñë³äæåííÿõ ïëàíóºòüñÿ âèÿâèòè ïîõîäæåííÿ ñîðòó 
Áºëãðàäñüêèé áåçíàñ³ííºâèé, âèêîðèñòàòè îòðèìàí³ äàí³ ãåíîòèïóâàííÿ 
çà ì³êðîñàòåë³òíèìè ëîêóñàìè äëÿ àíàë³çó ãåíåòè÷íîãî ð³çíîìàí³òòÿ ñîð-
ò³â ç êîëåêö³¿ ÍÍÖ «²íñòèòóò âèíîãðàäàðñòâà ³ âèíîðîáñòâà ³ì. Â. ª. Òà¿ðî-
âà» òà àïðîáóâàííÿ òåõíîëîã³¿ ìàðêåð-ñóïóòíüîãî äîáîðó çà îçíàêîþ áåç-
íàñ³ííºâîñò³ ó ñåëåêö³éíîìó ïðîöåñ³. 
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THE IDENTIFICATION AND ORIGIN OF NSC «TAIROV RESEARCH 
INSTITUTE OF VITICULTURE AND WINE-MAKING» COLLECTION 

SEEDLESS GRAPE VARIETIES 

The dynamic development of the consumer market increases the demand 
for seedless grape varieties, since the presence of seeds in the berries affects 
consumer choice. Most modern seedless varieties have relatively small size 
of the berries, so one of main priorities for current grape breeding is to create 
early-ripening seedless grapevines with large berry size. The classical breed-
ing is extremely resource and time consuming process, therefore application 
of new technologies such as embryo rescue and screening by DNA molecu-
lar markers can significantly improve the efficiency and reduce the terms of 
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seedless varieties creating. The base of successful breeding is accurate iden-
tification of cultivars involved in hybridization. Microsatellite markers are one 
of the most reliable tools for varieties differentiation. 

PCR was conducted by using the set of nine microsatellite markers 
(VVS2, VrZAG62, VrZAG79, VVMD5, VVMD7, VVMD27, VVMD28, VVMD25 
and VVMD32). The alleles were detected on a DNA analyzer ABI Prizm 310 
(Applied Biosystems) by the program GENE MAPPER 4.0. 

Origin of cultivars Kishmish OSHI, Mechta, Rushaki, Interlaken, Romulus 
was confirmed according to Vitis International Variety Catalogue (VIVC). Be-
cause of parent cultivars absence the origin of varieties Rusalka 1, Rusalka 3 
and Flame seedless could not be verified. Cultivar Beogradska bessemena 
demonstrated no relationships «parent — descendent» with cultivar Dymyat 
as it was described in VIVC. While Beogradska bessemena showed common 
alleles at all investigated loci with Ukrainian cultivar Mechta. In the future Beo-
gradska bessemena possible origin from Mechta will be studied more thor-
oughly. 

ÓÄÊ 634.8:581.167:631.532 

Êàðàñòàí Î. Ì., Ìóëþêèíà Í. À., Ïëà÷èíäà Ã. Â., Ïàïèíà Å. Ñ. 

ÈÄÅÍÒÈÔÈÊÀÖÈß È ÏÐÎÈÑÕÎÆÄÅÍÈÅ ÁÅÑÑÅÌßÍÍÛÕ ÑÎÐÒÎÂ 
ÂÈÍÎÃÐÀÄÀ ÈÇ ÊÎËËÅÊÖÈÈ ÍÍÖ «ÈÍÑÒÈÒÓÒ ÂÈÍÎÃÐÀÄÀÐÑÒÂÀ 

È ÂÈÍÎÄÅËÈß ÈÌ. Â. Å. ÒÀÈÐÎÂÀ» 

Ïîëó÷èëè àëëåëüíûå õàðàêòåðèñòèêè äëÿ äåâÿòè ìèêðîñàòåëëèòíûõ 
ëîêóñîâ (VVS2, VVMD5, VVMD7, VVMD25, VVMD27, VVMD28, VVMD32, 
ZAG79 è ZAG62) áåññåìÿííûõ ñîðòîâ âèíîãðàäà èç êîëëåêöèè ÍÍÖ «Èí-
ñòèòóò âèíîãðàäàðñòâà è âèíîäåëèÿ èì. Â. Å. Òàèðîâà». Ïîäòâåðæäåíî 
ïðîèñõîæäåíèå ñîðòîâ Èíòåðëåéêèí, Ìå÷òà, Êèøìèø ÎÑÕÈ, Ðîìóëóñ, 
Ðóøàêè è îïðîâåðãíóòî íàëè÷èå îòíîøåíèé «ïîòîìîê — ðîäèòåëüñêèé 
ñîðò» ìåæäó ñîðòàìè Áåëãðàäñêèé áåññåìÿííûé è Äèìüÿò. 
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ÑÅËÅÊÖ²ÉÍÀ Ö²ÍÍ²ÑÒÜ ÒÐÀÍÑËÎÊÀÖ²¯ 1AL/1RS ÙÎÄÎ ÑÒ²ÉÊÎÑÒ² 
ÄÎ ÁÓÐÎ¯ ÒÀ ÑÒÅÁËÎÂÎ¯ ²ÐÆ² ÍÀ Ï²ÂÄÍ² ÓÊÐÀ¯ÍÈ 

Äîñë³äæåíî åôåêòè òðàíñëîêàö³¿ 1AL/1RS íà ñò³éê³ñòü äî ïîïóëÿö³¿ 
ì³ñöåâèõ ðàñ áóðî¿ òà ñòåáëîâî¿ ³ðæ³ ó ñîðò³â òà ë³í³é ïøåíèö³ ì’ÿêî¿ 
îçèìî¿. Ñò³éê³ñòü äî äàíèõ õâîðîá â óìîâàõ Ï³âäíÿ Óêðà¿íè âèçíà-
÷àºòüñÿ âçàºìîä³ºþ ãåí³â, ëîêàë³çîâàíèõ ó ñàì³é òðàíñëîêàö³¿, ç 
ãåíàìè ñò³éêîñò³ ãåíîòèïó, äå ïðè ¿õíüîìó âäàëîìó ñï³ââ³äíîøåíí³ 
ìîæëèâå ïðîÿâëåííÿ âèñîêî¿ àáî ïîì³ðíî¿ ñò³éêîñò³. 

Êëþ÷îâ³ ñëîâà: îçèìà ïøåíèöÿ, ñîðò, áóðà ³ðæà, ñòåáëîâà ³ðæà, 
òðàíñëîêàö³ÿ 1AL/1RS. 

Âñòóï. Ïøåíèöÿ ì’ÿêà (Triticum aestivum L.) ÿê îäíà ç îñíîâíèõ ïðî-
äîâîëü÷èõ êóëüòóð ó ñâ³ò³ áóëà ³ çàëèøàºòüñÿ ïðåäìåòîì ³íòåíñèâíèõ 
ãåíåòè÷íèõ äîñë³äæåíü. Ñïîæèâàííÿ ¿¿ íà ð³çíèõ êîíòèíåíòàõ ñòð³ìêî 
çðîñòàº, ³ ïîäàëüøå çá³ëüøåííÿ çåðíîâîãî âèðîáíèöòâà íåìîæëèâå áåç 
øèðîêîãî ³ âñåá³÷íîãî âèêîðèñòàííÿ íàéíîâ³øèõ äîñÿãíåíü íàóêè. Îä-
íèì ³ç åêîíîì³÷íî òà åêîëîã³÷íî åôåêòèâíèõ íàïðÿì³â ó ïîøóêàõ º ñåëåê-
ö³ÿ íà ñò³éê³ñòü êóëüòóðè äî õâîðîá. Ïîøóêè ó öüîìó íàïðÿì³ â ïåðøó ÷åð-
ãó çàëåæàòü â³ä íàÿâíîñò³ äæåðåë ñò³éêîñò³ ð³çíîãî ïîõîäæåííÿ, çîêðåìà ³ 
îòðèìàíèõ â³ä áëèçüêèõ òà â³ääàëåíèõ ñï³âðîäè÷³â ïøåíèö³ [1, 2]. ² íàä³é-
íèì äæåðåëîì çáàãà÷åííÿ ãåíîïëàçìè ïøåíèö³ ì’ÿêî¿ ÷óæèííèìè ãåíå-
òè÷íèìè êîìïîíåíòàìè âèÿâèëèñü ïøåíè÷íî-æèòí³ òðàíñëîêàö³¿ (ÏÆÒ), 
ñàìå ¿õíÿ íàÿâí³ñòü çàáåçïå÷óº ó ãåíîòèïàõ êîíòðîëü ïðîäóêòèâíîñò³ òà 
àäàïòèâíîñò³ âèðîùóâàíèõ ñîðò³â [3]. ßê â³äîìî, ÏÆÒ 1AL/1RS º äðóãîþ 
ï³ñëÿ 1ÂL/1RS òðàíñëîêàö³¿ çà ïðèñóòí³ñòþ ó êîìåðö³éíèõ ñîðòàõ ïøåíè-
ö³. Âîíà îäåðæàíà â³ä àìåðèêàíñüêîãî ñîðòó Amigo, ñòâîðåíîãî â ÑØÀ â 
1976 ðîö³ [4]. Îêð³ì æèòíüî¿ òðàíñëîêàö³¿, ñîðò Amigo íåñå òðàíñëîêàö³þ 
â³ä Agropirum elongatum, â ÿê³é ëîêàë³çîâàí³ ãåíè ñò³éêîñò³ äî áóðî¿ (Lr24) 
òà ñòåáëîâî¿ (SR24) ³ðæ³ [5, 4]. Âîäíî÷àñ åôåêòè ãåí³â ÏÆÒ 1AL/1RS çíà-
÷íîþ ì³ðîþ çàëåæàòü â³ä âçàºìîä³¿ ç ³íøèìè ãåíàìè â êîíêðåòíèõ ãåíî-
òèïàõ ³ óìîâàõ çîâí³øíüîãî ñåðåäîâèùà [6, 7]. 

Ìåòà äîñë³äæåíü: ³äåíòèô³êóâàòè òðàíñëîêàö³þ 1AL/1RS íà ñîðòàõ 
òà ë³í³ÿõ ³ âèÿâèòè êîíêðåòí³ ãåíåòè÷í³ êîìá³íàö³¿, â ÿêèõ âçàºìîä³ÿ ãåí³â 

© Ëèòâèíåíêî Ì. À., Òîïàë Ì. Ì., 2014



86 ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)

äîñë³äæóâàíî¿ òðàíñëîêàö³¿ ç ãåíàìè ñò³éêîñò³ ïøåíè÷íîãî ãåíîòèïó çà-
áåçïå÷óº íàéêðàùèé åôåêò ó ï³äâèùåíí³ ñò³éêîñò³ ïøåíèö³ äî áóðî¿ òà 
ñòåáëîâî¿ ³ðæ³ íà Ï³âäí³ Óêðà¿íè. 

Ìàòåð³àëè òà ìåòîäè äîñë³äæåíü. Ìàòåð³àëîì ñëóãóâàëè ñîðòè, 
ÿê³ ì³ñòÿòü ó ñîá³ òðàíñëîêàö³þ 1AL/1RS, òà ë³í³¿, îòðèìàí³ â³ä ïàðíèõ òà 
ïîòð³éíèõ ñõðåùóâàíü ãåíåòè÷íîãî äæåðåëà ÏÆÒ 1AL/1RS ñîðò³â Êíÿãè-
íÿ Îëüãà òà Âèõîâàíêà îä. ç ì³ñöåâèìè ñîðòàìè, ÿê³ â³äð³çíÿþòüñÿ çà ñò³é-
ê³ñòþ äî àá³îòè÷íèõ òà á³îòè÷íèõ ôàêòîð³â. Çàçíà÷åí³ ë³í³¿ âèñ³âàëèñü íà 
åêñïåðèìåíòàëüíèõ ïîëÿõ â³ää³ëó ñåëåêö³¿ òà íàñ³ííèöòâà ïøåíèö³ ÑÃ² çà 
òèïîì ñåëåêö³éíîãî ðîçñàäíèêà (äîâæèíà ðÿäêà 1 ì òà ì³æðÿääÿ 0,45 ì) 
íà êîìïëåêñíîìó ³íôåêö³éíîìó ôîí³ ç îáñ³âîì íàêîïè÷óâà÷à (ñóì³ø âè-
ñîêîñïðèéíÿòëèâèõ äî õâîðîá ñîðò³â). ²íîêóëÿö³þ ³ç ñóì³øøþ ðàñ ³ á³îòè-
ï³â áóðî¿ òà ñòåáëîâî¿ ³ðæ³ ïðîâîäèëè ñï³âðîá³òíèêè â³ää³ëó ô³òîïàòîëîã³¿ 
òà åíòîìîëîã³¿ ÑÃ² (Ãîðàø À. Ô., Âàñèëüºâ Î. À., Áàáàÿíö Ë. Ò.). Ðàñîâèé 
òà á³îòèïíèé ñêëàä ³ ñòðîêè ³íîêóëþâàííÿ ³ðæ³ íàâåäåí³ â ìîíîãðàô³¿ Áà-
áàÿíö Î. Â., Áàáàÿíö Ë. Ò. [8]. Ñò³éê³ñòü íà äîðîñëèõ ðîñëèíàõ îö³íþâà-
ëè çà 9-áàëüíîþ øêàëîþ [8, 9]. ²äåíòèô³êóâàëè òðàíñëîêàö³þ 1AL/1RS 
ó ñòâîðåíèõ ë³í³é äâîìà ìåòîäàìè: 1) åëåêòðîôîðåçîì çàïàñíèõ á³ëê³â 
ó ïîë³àêðèëàì³äíîìó ãåë³ ó â³ää³ë³ ãåíåòè÷íèõ îñíîâ ñåëåêö³¿ ÑÃ² — 456 
çðàçê³â (Áëàãîäàðîâà Î. Ì., Ðèáàëêà Î. ².), â ²íñòèòóò³ çàõèñòó ðîñëèí 
ÍÀÀÍ — 257 çðàçê³â (Ñîç³íîâ ². Î., Êîçóá Í. Î.); 2) ÄÍÊ–àíàë³çîì ó â³ää³ë³ 
çàãàëüíî¿ òà ìîëåêóëÿðíî¿ ãåíåòèêè ÑÃ² ç âèêîðèñòàííÿì ì³êðîñàòåë³ò-
íèõ ìàðêåð³â Rems1303–1RS, XScm9–1RS (äëÿ æèòà), Xbarc263–1AS (äëÿ 
ïøåíèö³) — 357 çðàçê³â (Ñóäàð÷óê Ë. Â. Ãàëàºâ Î. Â., Ñèâîëàï Þ. Ì.). 

Ðåçóëüòàòè äîñë³äæåíü. Äîñë³äæåííÿ êîëåêö³éíèõ çðàçê³â ð³çíîãî 
ïîõîäæåííÿ, â ãåíîòèïàõ ÿêèõ º ÏÆÒ 1AL/1RS, ïîêàçàëè ð³çíèé ð³âåíü 
ñò³éêîñò³ äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ íà êîìïëåêñíîìó ³íôåêö³éíîìó ôîí³ 
ì³ñöåâèõ ðàñ áóðî¿ òà ñòåáëîâî¿ ³ðæ³ (òàáë. 1). Êîìïëåêñíó ñò³éê³ñòü äî äà-
íèõ õâîðîá íåñóòü ñîðòè Amigo, Âèõîâàíêà îä., Çîëîòîêîëîñà, Êîëóìá³ÿ, 
Óí³êóì, Century:CV-744, TX98V9618. ×àñòèíà ñîðò³â çà îêðåìèìè õâîðî-
áàìè (áóðà ³ ñòåáëîâà ³ðæà) ïîêàçóþòü âèñîêó òà ïîì³ðíó ñò³éê³ñòü, ³íøà 
÷àñòèíà — ïîì³ðíî ñïðèéíÿòëèâ³, ñïðèéíÿòëèâ³ àáî âèñîêîñïðèéíÿòëèâ³. 

Öÿ òåíäåíö³ÿ ñïîñòåð³ãàºòüñÿ ³ íà åêñïåðèìåíòàëüíèõ ë³íÿõ (713), 
ñòâîðåíèõ íà áàç³ ñîðòó Êíÿãèíÿ Îëüãà ³ ì³ñöåâèõ ñîðò³â, ÿê³ ìàþòü ïî-
ì³ðíî ñïðèéíÿòëèâó ñò³éê³ñòü äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Ï³ñëÿ ³äåíòèô³-
êàö³¿ òðàíñëîêàö³¿ íà ë³í³ÿõ ìåòîäîì åëåêòðîôîðåçó çàïàñíèõ á³ëê³â òà 
âèçíà÷åííÿ ñò³éêîñò³ äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ ë³í³¿ áóëî ðîçä³ëåíî íà 
ãðóïè 1) ãîìîçèãîòí³ çà 1AL/1RS; 2) ãåòåðîçèãîòí³ çà 1AL/1RS; 3) ç â³ä-
ñóòí³ñòþ 1AL/1RS. 

Ó ïðîöåñ³ ïðîâåäåííÿ àíàë³çó íà ñò³éê³ñòü äî çàçíà÷åíèõ õâîðîá áóëî 
âèÿâëåíî, ùî ó âñ³õ êîìá³íàö³ÿõ ñõðåùóâàííÿ (Êóÿëüíèê/Êíÿãèíÿ Îëü-
ãà, Àíòîí³âêà/Êíÿãèíÿ Îëüãà, Çàãðàâà/Êíÿãèíÿ Îëüãà, Â³êòîð³ÿ îä./Êíÿ-
ãèíÿ Îëüãà, Ñèðåíà îä./Êíÿãèíÿ Îëüãà, Çàìîæí³ñòü îä./Êíÿãèíÿ Îëüãà, 
Ñèðåíà îä./Çì³íà//Êíÿãèíÿ Îëüãà, Ãîñïîäèíÿ/Çì³íà//Êíÿãèíÿ Îëüãà, 
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Ïèñàíêà/Êíÿãèíÿ Îëüãà, Áëàãîäàðêà îä./Àíòîí³âêà//Êíÿãèíÿ Îëüãà, Ì³-
ñ³ÿ/Çì³íà//Êíÿãèíÿ Îëüãà) ñïîñòåð³ãàëàñü îäíà é òà æ òåíäåíö³ÿ çà ðîç-
ïîä³ëîì ãðóï ë³í³é ³ç ñò³éê³ñòþ äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Òîìó áóëî âè-
ð³øåíî îá’ºäíàòè âñ³ ë³í³¿ êîæíî¿ êîìá³íàö³¿ ó â³äïîâ³äí³ ãðóïè (ðèñ. 1, 2). 

Òàáëèöÿ 1 

Ñò³éê³ñòü ñîðò³â ³ç ÏÆÒ 1AL/1RS íà êîìïëåêñíîìó ³íôåêö³éíîìó ôîí³ ì³ñöåâèõ 
ïîïóëÿö³é çáóäíèêà áóðî¿ òà ñòåáëîâî¿ ³ðæ³ 

Ñîðò, êðà¿íà 
ïîõîäæåííÿ

Ñò³éê³ñòü äî, áàë
Ñîðò, êðà¿íà 
ïîõîäæåííÿ

Ñò³éê³ñòü äî, áàë
áóðî¿ 
³ðæ³

ñòåáëîâî¿ 
³ðæ³ 

áóðî¿ 
³ðæ³

ñòåáëîâî¿ 
³ðæ³ 

Êíÿãèíÿ Îëüãà UKR 4(8) 6(8) CENTURY USA 8 8
Âèõîâàíêà îä. UKR 8 8 KS 92 HW 151–6 USA 7 6
Ñìóãëÿíêà UKR 6 4 KS 92WQR C21 USA 6 8
Çîëîòîêîëîñà UKR 8 7 KS 92WQR C22 USA 5 4
Êîëóìá³ÿ UKR 7 7 TAM 107: USA 4 4
Óí³êóì UKR 8 7 TAM 302 USA 2 8
Âåñíÿíêà UKR 6 5 TX98V9618 USA 8 8
Ñïàñ³âêà UKR 8 5 Select(avint) USA 5 8
ßñíîã³ðêà UKR 4 4 Nekona USA 6 4
Åêñïðîìò UKR 6 6 Niobrara USA 2 8
Avint MDA 6 4 Amigo USA 7 7

Øêàëà ñò³éêîñò³: 1–2 — äóæå ñïðèéíÿòëèâèé, 3 — âèñîêîñïðèéíÿòëèâèé, 4 — 
ñïðèéíÿòëèâèé, 5 — ïîì³ðíî ñïðèéíÿòëèâèé, 6 — ïîì³ðíî ñò³éêèé, 7 — ñò³éêèé, 8 — 
âèñîêîñò³éêèé, 9 — ³ìóííèé. 

ßê âèäíî ç ðèñóíê³â 1, 2, â óñ³õ ãðóïàõ ë³í³é º ÿê ñò³éê³, òàê ³ ñïðèéíÿò-
ëèâ³ ãåíîòèïè. Ó ãðóï³ ë³í³é ç â³äñóòí³ñòþ òðàíñëîêàö³¿ 1AL/1RS ñïîñòåð³-
ãàºòüñÿ íàéá³ëüøèé â³äñîòîê ñò³éêèõ ôîðì — 38,5 % äî áóðî¿ ³ðæ³ (ë³í³¿ ç 
òðàíñëîêàö³ºþ 26,6 %, ãåòåðîãåíí³ — 27,7 %) (ðèñ. 1). Â³äñîòîê ïîì³ðíî 
ñò³éêèõ òà ïîì³ðíî ñïðèéíÿòëèâèõ ³ ñïðèéíÿòëèâèõ ãåíîòèï³â ó âñ³õ ãðóïàõ 
çíàõîäèòüñÿ íà îäíàêîâîìó ð³âí³. Á³ëüøó ÷àñòèíó âèñîêîñïðèéíÿòëèâèõ 
ë³í³é îòðèìàíî â ãðóï³ ç ÏÆÒ 1AL/1RS — 17,4 % (â³äñóòí³ñòü òðàíñëîêàö³¿ 
9,8 %). 

Ïðîòå ñèòóàö³ÿ ³ç ñò³éê³ñòþ äî ñòåáëîâî¿ ³ðæ³ ïðîòèëåæíà çà ðåçóëü-
òàòàìè îö³íêè ùîäî ñò³éêîñò³ äî áóðî¿ ³ðæ³ íà êîðèñòü ë³í³é ç äîñë³äæó-
âàíîþ òðàíñëîêàö³ºþ (ðèñ. 2). Òàê, íàéá³ëüøèé â³äñîòîê ôîðì, ñò³éêèõ 
äî ñòåáëîâî¿ ³ðæ³, ñïîñòåð³ãàºòüñÿ ó ãðóïàõ ë³í³é, ãîìîãåííèõ (39,4 %) òà 
ãåòåðîãåííèõ çà 1AL/1RS (43,4 %) ó ïîð³âíÿíí³ ç ë³í³ÿìè áåç òðàíñëîêàö³¿ 
(26,6 %). Ó ãðóï³ ë³í³é ç íàÿâí³ñòþ 1AL/1RS â³äñîòîê ïîì³ðíî ñò³éêèõ òà ïî-
ì³ðíî ñïðèéíÿòëèâèõ ãåíîòèï³â íèæ÷èé. Ïîðÿä ç öèì ÷àñòîòà ñïðèéíÿò-
ëèâèõ ôîðì ñêëàäàº 4,6 %, à âèñîêî- ³ äóæå ñïðèéíÿòëèâèõ ë³í³é âçàãàë³ 
íå âèÿâëåíî. 

Ó ãðóïàõ ë³í³é, ãåòåðîãåííèõ òà ç â³äñóòí³ñòþ òðàíñëîêàö³¿, ê³ëü-
ê³ñòü ïîì³ðíî ñïðèéíÿòëèâèõ ³ ñïðèéíÿòëèâèõ ë³í³é êîëèâàëàñü ó ìå-
æàõ 18,3–20,6 %, âèñîêîñïðèéíÿòëèâèõ — â³äñóòí³ñòü òðàíñëîêàö³¿ 8,3– 
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Ðèñ. 1. Ãðóïóâàííÿ ë³í³é F
4 
îçèìî¿ ì’ÿêî¿ ïøåíèö³ çà ñò³éê³ñòþ äî áóðî¿ ³ðæ³ çà íà-

ÿâíîñò³ ÷è â³äñóòíîñò³ òðàíñëîêàö³¿ 1AL/1RS 

 

Ðèñ. 2. Ãðóïóâàííÿ ë³í³é F
4 

îçèìî¿ ì’ÿêî¿ ïøåíèö³ çà ñò³éê³ñòþ äî ñòåáëîâî¿ ³ðæ³ 
çà íàÿâíîñò³ ÷è â³äñóòíîñò³ òðàíñëîêàö³¿ 1AL/1RS 

10,8 %, — ãåòåðîãåíí³ 4,3–5,7 %, äóæå ñïðèéíÿòëèâèõ 1,3–2,0 %. Âèÿâ-
ëåíî, ùî ó âñ³õ ãðóïàõ ë³í³é ó äåÿêèõ ãåíîòèïàõ ç âèñîêîþ ñò³éê³ñòþ ñïî-
ñòåð³ãàëàñü ñåãðåãàö³ÿ íåñò³éêèõ ðîñëèí ÿê ç áóðî¿, òàê ³ ç ñòåáëîâî¿ ³ðæ³ 
(ãîìîçèãîòà çà 1AL/1RS — 6 ë³í³é, ãåòåðîçèãîòà çà 1AL/1RS — 23 ë³í³¿, 
â³äñóòí³ñòü òðàíñëîêàö³¿ — 20 ë³í³é). Íà öèõ ë³í³ÿõ äîäàòêîâî áóëî ïðîâå-
äåíî ïîâòîðíèé äîá³ð ñò³éêèõ ôîðì äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. 

Äëÿ ïîäàëüøîãî âèâ÷åííÿ åôåêò³â òðàíñëîêàö³¿ íà ñò³éê³ñòü äî õâî-
ðîá ó ãðóï³ ë³í³é, ãåòåðîãåííèõ çà òðàíñëîêàö³ºþ, áóëî â³ä³áðàíî íà áàç³ 
ñîðò³â Êíÿãèíÿ Îëüãà 10 ë³í³é ç êîæíî¿ ïî 25 êîëîñê³â ³ Âèõîâàíêè îä. 17 
ë³í³é ç êîæíî¿ ïî 5 êîëîñê³â (òàáë. 2). ²äåíòèô³êóâàëè òðàíñëîêàö³¿ ó ãåòå-
ðîãåííèõ ë³í³é ìåòîäîì ÏËÐ-àíàë³çó ³ç âèêîðèñòàííÿì ì³êðîñàòåë³òíèõ 
ìàðêåð³â Rems1303–1RS, XScm9–1RS (äëÿ æèòà), Xbarc263–1AS (äëÿ 
ïøåíèö³). 
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Òàáëèöÿ 2 

Âèâ÷åííÿ ãåòåðîãåííèõ çà òðàíñëîêàö³ºþ 1AL/1RS ë³í³é íà ³íôåêö³éíîìó ôîí³ 
íà ñò³éê³ñòü äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ 

 Ë³í³ÿ

Íàÿâí³ñòü 
1AL/1RS

Â³äñóòí³ñòü 
1AL/1RS

áóðà 
³ðæà, 
áàë

ñòåáëîâà 
³ðæà, 
áàë

áóðà 
³ðæà, 
áàë

ñòåáëîâà 
³ðæà, 
áàë

 F
5
 Êóÿëüíèê/Êíÿãèíÿ Îëüãà

Åð.010/12 8/6 4 8/7/5 8/6/4
Åð.016/12 8/6 4 8/6 7/4/3
Åð.037/12 4/6 3 5/6 6/4
Åð. 039/12 8 8 8 8
Åð.066/12 8/7 8/5 8/6 8/7/4

F
5
 Àíòîí³âêà/Êíÿãèíÿ Îëüãà

Åð.093/12 7/5 5 6/4 6/4
Åð.0108/12 8/7/5 7/4 8/6 8/5/3
Åð.0204/12 8/6/4 8/3 8/5/4 8/3
Åð. 265/12 8/7 8/5 8/7/3 8/5/3
Åð.0290/12 7/5 8/5/4 7/6 8/7/5

F
4
 Ë³ðà/Âèõîâàíêà îä.

Åð.914/13, Åð.915/13,Åð.917/13, 
Åð.919/13,Åð.920/13, Åð.922/13

8 8 8 8

F
4
 Åð.752/06/Âèõîâàíêà îä.

Åð.968/13 7/6 8/6 6/5 7/5
Åð.974/13 6 6 7/8 8/5
Åð.969/13, Åð.973/13, Åð.975/13 8 8 8 8

F
4
 Âèõîâàíêà îä./Åð.752/06

Åð.992/13 8 8 8/6 8
Åð.999/13, Åð.1000/13 8/5 8 8/5 8
Åð.1003/13, Åð.1004/13, Åð.1006/13 8 8 8 8

ßê âèäíî ³ç òàáëèö³ 2, íàÿâí³ñòü òðàíñëîêàö³¿ ñóòòºâî íå âïëèâàº íà 
ñò³éê³ñòü äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Â êîæí³é ë³í³¿ ñïîñòåð³ãàºòüñÿ ð³â-
íîì³ðíå ðîçùåïëåííÿ á³îòèï³â íåçàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñ-
ò³ òðàíñëîêàö³¿. Ó ë³í³é, ñòâîðåíèõ íà áàç³ Êíÿãèí³ Îëüãè, ïðîÿâëÿºòüñÿ 
âåëèêà ãåòåðîãåíí³ñòü çà ñò³éê³ñòþ äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ ç âåëèêèì 
ðîçìàõîì ì³íëèâîñò³ â³ä ñïðèéíÿòëèâèõ äî âèñîêîñò³éêèõ ãåíîòèï³â. 
À ë³í³¿, ñòâîðåí³ íà îñíîâ³ Âèõîâàíêè îä., ïðîÿâëÿþòü âèñîêó àáî ïîì³ðíó 
ñò³éê³ñòü äî äàíèõ õâîðîá òàêîæ íåçàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ 
òðàíñëîêàö³¿. 

Àëå â³äì³ííîñò³ ë³í³é ó õàðàêòåð³ ñò³éêîñò³ ïîâ’ÿçàí³ ç îñîáëèâîñòÿìè 
âèõ³äíèõ áàòüê³âñüêèõ ôîðì, ¿õíüîþ êîìá³íàö³éíîþ çäàòí³ñòþ òà ñòàá³ëü-
í³ñòþ îçíàê. Ñîðò Âèõîâàíêà îä. ïðîÿâëÿº âèñîêó ñòàá³ëüí³ñòü äî äàíèõ 
õâîðîá ³ ìàº âèñîêó êîìá³íàö³éíó çäàòí³ñòü ïðè ñòâîðåíí³ ñò³éêèõ ãåíîòè-
ï³â. Âîäíî÷àñ Êíÿãèíÿ Îëüãà íåñòàá³ëüíà çà ñò³éê³ñòþ äî áóðî¿ (4/8 áàë³â) 
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³ ñòåáëîâî¿ ³ðæ³ (6/8 áàë³â), ùî ïîçíà÷àºòüñÿ íà ¿¿ êîìá³íàö³éí³é çäàòíîñò³ 
ïðè ñòâîðåíí³ ñò³éêèõ ôîðì. 

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåíü. Çà ðåçóëüòàòàìè äîñë³-
äæåíü íå âèÿâëåíî ÷³òêîãî çâ’ÿçêó íàÿâíîñò³ â ãåíîòèï³ ÏÆÒ 1AL/1RS ç³ 
ñò³éê³ñòþ äî ðàñ áóðî¿ ³ ñòåáëîâî¿ ³ðæ³ â óìîâàõ Ï³âäíÿ Óêðà¿íè. Ìîæëèâî, 
ïðîÿâ ñò³éêîñò³ çàëåæèòü íå ò³ëüêè â³ä íàÿâíîñò³ òðàíñëîêàö³¿, à é ³íøèõ 
ãåí³â ñò³éêîñò³, ÿê³ ³ñíóþòü â ãåíîòèïàõ áàòüê³âñüêèõ ôîðì. Îäíèì ³ç ïðè-
êëàä³â º äîíîð òðàíñëîêàö³¿ cîðò Amigo, â ãåíîòèï³ ÿêîãî, îêð³ì æèòíüî¿, 
º ³ ïèð³éíà òðàíñëîêàö³ÿ, ÿêà ëîêàë³çîâàíà â 3DL õðîìîñîì³ ³ íåñå åôåê-
òèâí³ ãåíè ñò³éêîñò³ Lr24, Sr24 [4, 5]. Òàêó æ òðàíñëîêàö³þ ìàþòü ñîðòè 
Âèõîâàíêà îä., Êíÿãèíÿ Îëüãà [10]. Òàêîæ â³äîìî, ùî ó á³ëüøîñò³ ñîðò³â 
îäåñüêî¿ ñåëåêö³¿, çîêðåìà ó ñîðòàõ Êíÿãèíÿ Îëüãà, Áëàãîäàðêà îä., Çà-
ãðàâà îä., Êóÿëüíèê, Ïèñàíêà, Çì³íà, ïðèñóòí³é ãåí Lr34, ÿêèé º åôåê-
òèâíèì ïðè ïîºäíàíí³ ç ³íøèìè ãåíàìè ñò³éêîñò³ [11]. Òàê, ó äîñë³äàõ, ÿê³ 
ïðîâåäåí³ â ÑÃ² â³ää³ëîì ô³òîïàòîëîã³¿ òà åíòîìîëîã³¿ ³ â³ää³ëîì çàãàëüíî¿ 
òà ìîëåêóëÿðíî¿ ãåíåòèêè, áóëî âèâ÷åíî âçàºìîä³þ ãåí³â ñò³éêîñò³ Lr24, 
Lr34, Lr21, òðàíñëîêàö³ÿ 1AL/1RS [10]. Âèñîêó ñò³éê³ñòü çàáåçïå÷èëè òàê³ 
êîìá³íàö³¿ ãåí³â: 1AL/1RS + Lr24+ Lr34, 1AL/1RS + Lr24, Lr34+ Lr21+ Lr24, 
1AL/1RS + Lr24, ïîì³ðíó ñò³éê³ñòü: 1AL/1RS + Lr24+ Lr21, Lr34+ Lr24+ Lr21, 
ïîì³ðíî ñïðèéíÿòëèâó — 1AL/1RS + Lr21, Lr24+Lr21, Lr24 ³ ñïðèéíÿòëè-
âó — 1AL/1RS + Lr34, Lr34+Lr21, 1AL/1RS, Lr34. Çà òàêî¿ âçàºìîä³¿ ãåí³â 
âèäíî, ùî ïðèñóòí³ñòü êîæíîãî ç íèõ îêðåìî íå ìîæå çàáåçïå÷èòè âè-
ñîêî¿ ñò³éêîñò³, à îïòèìàëüíå ¿õíº ïîºäíàííÿ äàº äîñèòü âèñîêèé ð³âåíü 
ñò³éêîñò³ äî çáóäíèêà áóðî¿ ³ðæ³. Îòæå, ñàìà òðàíñëîêàö³ÿ 1AL/1RS íå 
çàáåçïå÷óº ó ãåíîòèïàõ íàëåæíîãî ð³âíÿ ñò³éêîñò³ äî áóðî¿ ³ðæ³, àëå ïðè 
¿¿ êîìá³íóâàíí³ ç ³íøèìè ãåíàìè ñò³éêîñò³ ïøåíè÷íîãî ãåíîòèïó çàëåæíî 
â³ä ¿õíüî¿ åôåêòèâíîñò³ ñïîñòåð³ãàºòüñÿ çðîñòàííÿ ð³âíÿ ðåçèñòåíòíîñò³. 
Òóò òðàíñëîêàö³ÿ âèñòóïàº â ðîë³ ï³äñèëþâà÷à. Çàëåæíî â³ä êîìá³íóâàí-
íÿ ãåí³â ïðîÿâëÿþòüñÿ ð³çí³ åôåêòè: âèñîêî¿ ñò³éêîñò³ (1AL/1RS + Lr24+ 
Lr34, 1AL/1RS + Lr24) ³ ïîì³ðíî¿ ñò³éêîñò³ (1AL/1RS + Lr24+ Lr21). Ïðîòå 
âèñîêà ³ ïîì³ðíà ñò³éê³ñòü äî áóðî¿ ³ðæ³ ñïîñòåð³ãàºòüñÿ ³ ó ãåíîòèï³â ç 
â³äñóòí³ñòþ òðàíñëîêàö³¿ çà êîìá³íóâàííÿì ãåí³â Lr34+ Lr21+ Lr24, Lr34+ 
Lr24+ Lr21. 

Ö³ âèñíîâêè çíàõîäÿòü ï³äòâåðäæåííÿ â íàøèõ äîñë³äæåííÿõ. Çà ñò³é-
ê³ñòþ äî áóðî¿ ³ðæ³ ó âñ³õ ãðóïàõ ë³í³é ñïîñòåð³ãàºòüñÿ ð³çíèé ð³âåíü ïðî-
ÿâó îçíàêè, ùî, éìîâ³ðíî, çóìîâëþºòüñÿ íàÿâí³ñòþ ãåí³â Lr24, Lr34, Lr21 
é òðàíñëîêàö³º¿ 1AL/1RS òà ¿õí³ì êîìá³íóâàííÿì. Ïîä³áíà ñèòóàö³ÿ ñêëà-
äàºòüñÿ ïðè äîñë³äæåíí³ ñò³éêîñò³ äî ñòåáëîâî¿ ³ðæ³. Ó êîæí³é ãðóï³ ë³í³é 
º ñò³éê³ òà ñïðèéíÿòëèâ³. Îêð³ì òðàíñëîêàö³¿ ö³ ë³í³¿ ìîæóòü ìàòè ãåí Sr24 
â³ä Amigo òà ³íø³ ãåíè ñò³éêîñò³ äî ñòåáëîâî¿ ³ðæ³, ÿê³ ïðè êîìá³íóâàíí³, 
íåçàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ 1AL/1RS, çàáåçïå÷óþòü âèñîêó òà 
ïîì³ðíó ñò³éê³ñòü äî õâîðîáè. 

Ïîð³âíþþ÷è ïðîÿâ äâîõ õâîðîá ì³æ ãðóïàìè ë³í³é, âèÿâèëè, ùî íàé-
á³ëüøà ÷àñòîòà îòðèìàííÿ ñò³éêèõ ôîðì äî áóðî¿ ³ðæ³ ó ë³í³é áåç òðàíñëî-
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êàö³¿, à ãðóïè, ãîìîãåíí³ òà ãåòåðîãåíí³ çà òðàíñëîêàö³ºþ, ìàþòü ïðàê-
òè÷íî îäíàêîâèé ð³âåíü ³ âèùèé â³äñîòîê íåñò³éêèõ ë³í³é äî áóðî¿ ³ðæ³ 
(ðèñ. 1). 

Äåùî ³íøà ñèòóàö³ÿ ñêëàäàºòüñÿ ó ë³í³é çà ñò³éê³ñòþ äî ñòåáëîâî¿ 
³ðæ³ (ðèñ. 2). Â³äñîòîê îòðèìàííÿ âèñîêî- òà ïîì³ðíîñò³éêèõ ë³í³é ³ ë³í³é ç 
êîìïëåêñíîþ ñò³éê³ñòþ âèÿâëÿºòüñÿ â ãðóï³ ë³í³é ãîìîãåííèõ çà òðàíñëî-
êàö³ºþ. Ó äàíîìó âèïàäêó â³äñóòí³ ë³í³¿, ÿê³ áóëè á ñïðèéíÿòëèâ³ äî ñòå-
áëîâî¿ ³ðæ³. Ïðè öüîìó ìîæíà ñòâåðäæóâàòè, ùî ïðèñóòí³ñòü ó ãåíîòèï³ 
òðàíñëîêàö³¿ 1AL/1RS á³ëüø åôåêòèâíà ùîäî ñò³éêîñò³ äî çáóäíèêà ñòå-
áëîâî¿ ³ðæ³. 

Ïðîòå íå ñïîñòåð³ãàºòüñÿ çâ’ÿçêó òðàíñëîêàö³¿ ç³ ñò³éê³ñòþ äî áóðî¿ òà 
ñòåáëîâî¿ ³ðæ³ ó ãðóï³ ãåòåðîãåííèõ ë³í³é çà òðàíñëîêàö³ºþ 1AL/1RS. Ö³ ë³-
í³¿ ÷àñòî ïðîÿâëÿþòü îäíîð³äí³ñòü çà ñò³éê³ñòþ äî õâîðîá, ³ éìîâ³ðíî, ùî 
ñò³éê³ñòü ó íèõ êîíòðîëþºòüñÿ ãåíîì ÷è êîìá³íàö³ºþ ãåí³â, ÿê³ íå ïîâ’ÿçàí³ 
ç òðàíñëîêàö³ºþ. Êð³ì òîãî, ðîçïîä³ë ãåòåðîãåííèõ ë³í³é çà òðàíñëîêà-
ö³ºþ íà á³îòèïè ïîêàçàâ, ùî íåçàëåæíî â³ä ïðèñóòíîñò³ ÷è â³äñóòíîñò³ 
òðàíñëîêàö³¿ ïðîÿâëÿºòüñÿ ìàéæå îäíàêîâà ñò³éê³ñòü (òàáë. 2). Öþ òåí-
äåíö³þ ÷³òêî âèäíî íà ë³í³ÿõ ó êîìá³íàö³é ç Âèõîâàíêîþ îä., äå ë³í³¿ ãåòå-
ðîãåíí³ ïîêàçóþòü ñòàá³ëüíó ³ âèñîêó ñò³éê³ñòü äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ 
íåçàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ òðàíñëîêàö³¿. Ó äàíîìó âèïàäêó 
ìîæëèâ³ åôåêòè ãåí³â, ùî çàáåçïå÷óþòü âèñîêó ñò³éê³ñòü ³ íå çàëåæàòü â³ä 
òðàíñëîêàö³¿. Àëå ïðè ð³çíîìó ð³âí³ ðåçèñòåíòíîñò³ ó ãåòåðîãåííèõ ë³í³é 
çà íàÿâíîñò³ 1AL/1RS ìîæëèâå ð³çíå ñï³ââ³äíîøåííÿ åôåêò³â ãåí³â ñò³é-
êîñò³, ùî çàáåçïå÷óº îäíàêîâèé åôåêò ÿê ç òðàíñëîêàö³ºþ, òàê ³ áåç íå¿. 

Çâ³ñíî, ñòâåðäæóâàòè ïðî â³äñóòí³ñòü âïëèâó íà ñò³éê³ñòü ñàìî¿ òðàí-
ñëîêàö³¿ íåìîæëèâî ³ íåîá’ºêòèâíî, òîìó ùî ó äàí³é ðîáîò³ äîñë³äæóþòü-
ñÿ åôåêòè òðàíñëîêàö³¿ ïðè êîìïëåêñíîìó ³íôåêö³éíîìó íàâàíòàæåíí³ 
ì³ñöåâèõ ðàñ çáóäíèê³â áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Éìîâ³ðíî, ñò³éê³ñòü, ÿêà 
ïîâ’ÿçàíà ç òðàíñëîêàö³ºþ, ìîæå áóòè âèÿâëåíà ò³ëüêè ùîäî êîíêðåòíî-
ãî á³îòèïíîãî ñêëàäó çáóäíèêà ³ â ïåâíèõ àãðîêë³ìàòè÷íèõ óìîâàõ. 

Âïëèâ òðàíñëîêàö³¿ íà ñò³éê³ñòü â îêðåìèõ âèïàäêàõ ìîæå áóòè îïî-
ñåðåäêîâàíèì ÷åðåç ï³äâèùåííÿ ïðîäóêòèâíîñò³ òà àäàïòèâíîñò³ äî àá³î-
òè÷íèõ ôàêòîð³â ó êîíêðåòíèõ ãåíîòèïàõ òà óìîâàõ âèðîùóâàííÿ ïøåíè-
ö³ [6, 7]. Ïðè ïîºäíàíí³ âëàñòèâîñòåé ÏÆÒ òà åôåêòèâíèõ ãåí³â ñò³éêîñò³ 
ìîæëèâî îòðèìàòè âèñîêîàäàïòîâàíèé òà âèñîêîñò³éêèé äî õâîðîá ãå-
íîòèï. Òàêèìè âëàñòèâîñòÿìè âèð³çíÿþòüñÿ ñîðòè îçèìî¿ ì’ÿêî¿ ïøåíèö³ 
Âèõîâàíêà îä. òà Çîëîòîêîëîñà, à òàêîæ ñòâîðåí³ íà áàç³ äàíîãî åêñïå-
ðèìåíòàëüíîãî ìàòåð³àëó òà ïåðåäàí³ íà äåðæàâíå ñîðòîâèïðîáóâàííÿ 
â 2013 ð. ñîðò Æèòíèöÿ îäåñüêà, à â 2014 ð. — Ë³ãà îäåñüêà, ÿê³ íåñóòü 
ÏÆÒ 1AL/1RS ³ ìàþòü çíà÷íó (18–20 %) ïåðåâàãó íàä íàö³îíàëüíèìè ñòàí-
äàðòàìè çà âðîæàéí³ñòþ. Âîíè õàðàêòåðèçóþòüñÿ ï³äâèùåíîþ ìîðîçî-, 
çèìîñò³éê³ñòþ, ïîñóõî-, æàðîñò³éê³ñòþ òà ïîêàçóþòü êîìïëåêñíó ñò³éê³ñòü 
äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Îêð³ì ñòâîðåíèõ ñîðò³â, âèä³ëåíî ðÿä ö³ííèõ 
ë³í³é ç êîìïëåêñíîþ ñò³éê³ñòþ, ÿê ³ îêðåìî äî áóðî¿ òà äî ñòåáëîâî¿ ³ðæ³, ÿê³ 
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âèð³çíÿþòüñÿ âèñîêèìè ãîñïîäàðñüêî ö³ííèìè îçíàêàìè. ¯õíº âèâ÷åííÿ â 
ïîäàëüøîìó ïðîâîäèòüñÿ çà òèïîì êîíêóðñíîãî ñîðòîâèïðîáóâàííÿ. 

Âèñíîâêè. Ñò³éê³ñòü äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³ ïðè êîìïëåêñíîìó ³í-
ôåêö³éíîìó íàâàíòàæåíí³ ïîïóëÿö³¿ ì³ñöåâèõ ðàñ â óìîâàõ Ï³âäíÿ Óêðà¿íè 
íà åêñïåðèìåíòàëüíèõ ë³í³ÿõ òà ñîðòàõ íå çàëåæèòü â³ä ñàìî¿ òðàíñëîêàö³¿, 
à çóìîâëþºòüñÿ íàÿâí³ñòþ ³ âçàºìîä³ºþ â ãåíîòèïàõ ³íøèõ ãåí³â ñò³éêîñò³. 

Íàÿâí³ñòü ó ãåíîòèï³ ÏÆÒ 1AL/1RS ìàº ï³äñèëþþ÷èé åôåêò ³ ïðîÿâ-
ëÿºòüñÿ ò³ëüêè çà âäàëîãî êîìá³íóâàííÿ ç ³íøèìè ãåíàìè. Ïðè öüîìó âçà-
ºìîä³ÿ òðàíñëîêàö³¿ 1AL/1RS ç ³íøèìè ãåíàìè ñò³éêîñò³ á³ëüø åôåêòèâíà 
çà ñò³éê³ñòþ äî çáóäíèêà ñòåáëîâî¿ ³ðæ³. 

Ïðè ïîºäíàíí³ â îäíîìó ãåíîòèï³ òðàíñëîêàö³¿ òà åôåêòèâíèõ ãåí³â 
ñò³éêîñò³, íå ëîêàë³çîâàíèõ ó òðàíñëîêàö³¿, ìîæëèâî îòðèìàòè ãåíîòèïè 
ç âèñîêîþ àäàïòèâí³ñòþ òà ñò³éê³ñòþ äî õâîðîá. 

Ç äîñë³äæåíîãî ìàòåð³àëó áóëî ñòâîðåíî òà ïåðåäàíî íà äåðæàâ-
íå ñîðòîâèïðîáóâàííÿ â 2013 ð. ñîðò Æèòíèöÿ îäåñüêà, à â 2014 ð. Ë³ãà 
îäåñüêà, ÿê³ ó ñâîºìó ãåíîòèï³ ìàþòü ÏÆÒ 1AL/1RS ³ çíà÷íî ïåðåâàæàþòü 
(18–20 %) íàö³îíàëüí³ ñòàíäàðòè çà âðîæàéí³ñòþ ³ âèð³çíÿþòüñÿ êîìïëåê-
ñíîþ ñò³éê³ñòþ äî áóðî¿ òà ñòåáëîâî¿ ³ðæ³. Âèä³ëåíî ðÿä ö³ííèõ âèñîêîâðî-
æàéíèõ ë³í³é ç âèñîêîþ ñò³éê³ñòþ äî á³îòè÷íèõ ³ àá³îòè÷íèõ ôàêòîð³â. 

Àâòîðè ñòàòò³ âèñëîâëþþòü ïîäÿêó Ðèáàëö³ Î. ²., Áëàãîäàðîâ³é Î. Ì., 
Ñîç³íîâó ². Î., Êîçóá Í. Î. çà âèêîíàííÿ àíàë³çó ìåòîäîì åëåêòðîôîðåçó 
çàïàñíèõ á³ëê³â; Ãàëàºâó Î. Â., Ñóäàð÷óê Ë. Â. — çà ³äåíòèô³êóâàííÿ çðàç-
ê³â ìåòîäîì ÏËÐ-àíàë³çó; Áàáàÿíö Ë. Ò., Âàñèëüºâó Î. À., Ãîðàøó À. Ô. — 
çà íàäàííÿ ³íôåêö³éíî¿ ñóì³ø³ òà ³íîêóëþâàííÿ äîñë³äæóâàíîãî ìàòåð³àëó. 
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National Center of Seed and Cultivar Investigations 

BREEDING VALUE OF 1AL/1RS TRANSLOCATION ACCORDING 
RESISTANCE TO LEAF AND STEM RUSTS IN THE SOUTH OF UKRAINE 

The effects of translocation 1AL/1RS for resistance to leaf and stem rust 
in varieties and lines of bread winter wheat were investigated. Resistance to 
these diseases under of south Ukrainian conditions has to be depended on 
interaction of the genes, located in translocation and other resistance genes, 
which at their successful ratio with 1AL / 1RS possible manifestation of high or 
moderate resistance. Besides this, the presence in genotype of the transloca-
tion 1AL/1RS more effective to pathogen of stem rust. The effects of trans-
location on the diseases tolerance can be mediated through increasing pro-
ductivity and adaptability to abiotic factors in certain genotypes and growing 
conditions. Under useful combining in one genotype of translocation and ef-
fective genes for resistance to diseases it is possible to obtain highly adapted 
to biotic and abiotic factors genotypes. New varieties have been created and 
submitted to the state trial testing in 2013 — Zhytnytsa odeska, in 2014 Liga 
odeska with wheat-rye translocation 1AL / 1RS and have a significant advan-
tage over standards for yield and are complex resistance to local races of leaf 
and stem rust. 
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ÑÅËÅÊÖÈÎÍÍÀß ÖÅÍÍÎÑÒÜ ÒÐÀÍÑËÎÊÀÖÈÈ 1AL/1RS 
ÏÎ ÓÑÒÎÉ×ÈÂÎÑÒÈ Ê ÁÓÐÎÉ È ÑÒÅÁËÅÂÎÉ ÐÆÀÂ×ÈÍÅ 

ÍÀ ÞÃÅ ÓÊÐÀÈÍÛ 

Èññëåäîâàíû ýôôåêòû òðàíñëîêàöèè 1AL/1RS íà óñòîé÷èâîñòü ê 
ïîïóëÿöèè ìåñòíûõ ðàñ áóðîé è ñòåáëåâîé ðæàâ÷èíû ó ñîðòîâ è ëèíèé 
ïøåíèöû ìÿãêîé îçèìîé. Óñòîé÷èâîñòü ê äàííûì áîëåçíÿì â óñëîâèÿõ 
Þãà Óêðàèíû îïðåäåëÿåòñÿ âçàèìîäåéñòâèåì ãåíîâ, ëîêàëèçîâàííûõ 
â ñàìîé òðàíñëîêàöèè, ñ ãåíàìè óñòîé÷èâîñòè ïøåíè÷íîãî ãåíîòèïà, 
êîãäà ïðè èõ óäà÷íîì ñîîòíîøåíèè âîçìîæíî ïðîÿâëåíèå âûñîêîé èëè 
óìåðåííîé óñòîé÷èâîñòè. Ïðè ýòîì ïðèñóòñòâèå â ãåíîòèïå òðàíñëîêà-
öèè 1AL/1RS áîëåå ýôôåêòèâíî ê âîçáóäèòåëþ ñòåáëåâîé ðæàâ÷èíû. 
Ýôôåêòû òðàíñëîêàöèè íà âûíîñëèâîñòü ê áîëåçíÿì ìîãóò áûòü îïîñðå-
äîâàííûìè ÷åðåç ïîâûøåíèå ïðîäóêòèâíîñòè è àäàïòèâíîñòè ê àáèîòè-
÷åñêèì ôàêòîðàì ó êîíêðåòíûõ ãåíîòèïîâ è óñëîâèÿõ âûðàùèâàíèÿ. Ïðè 
óäà÷íîì êîìáèíèðîâàíèè òðàíñëîêàöèè è ýôôåêòèâíûõ ãåíîâ óñòîé÷è-
âîñòè ìîæíî ïîëó÷èòü âûñîêîàäàïòèâíûå ê áèîòè÷åñêèì è àáèîòè÷åñêèì 
ôàêòîðàì ãåíîòèïû. Ñîçäàíû è ïåðåäàíû íà ãîñóäàðñòâåííîå ñîðòî-
èñïûòàíèå â 2013 ã. ñîðò Æèòíèöà îäåññêàÿ, à â 2014 ã. — Ëèãà îäåññêàÿ, 
êîòîðûå íåñóò â ñåáå ÏÆÒ 1AL/1RS è èìåþò êîìïëåêñíóþ óñòîé÷èâîñòü 
ê ìåñòíûì ðàñàì áóðîé è ñòåáëåâîé ðæàâ÷èíû. 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  95

ÓÄÊ 633.11:631.527 

ª. À. ØÏÈÊÓËßÊ, ìîë. íàóê. ñï³âðîá., 
ÑÃ²–ÍÖÍÑ, Îäåñà 
E-mail: shenja08@mail.ru 

ÇÀÊÎÍÎÌ²ÐÍÎÑÒ² ÏÐÎßÂÓ ÒÀ Ð²ÂÅÍÜ Ì²ÍËÈÂÎÑÒ² ÑÎÐÒÎÂÈÕ 
²ÄÅÍÒÈÔ²ÊÀÖ²ÉÍÈÕ ÎÇÍÀÊ ÏØÅÍÈÖ² Ì’ßÊÎ¯ ÎÇÈÌÎ¯ 

Âèâ÷åí³ çàêîíîì³ðíîñò³ ïðîÿâó îñíîâíèõ ñîðòîâèõ ³äåíòèô³êàö³éíèõ 
îçíàê îçèìî¿ ïøåíèö³ ì’ÿêî¿ òà âèçíà÷åíî ð³âåíü ¿õíüî¿ ì³íëèâîñò³ 
çàëåæíî â³ä óìîâ âèðîùóâàííÿ òà ãåíîòèïó. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ì’ÿêà îçèìà, ³äåíòèô³êàö³éí³ îçíàêè, ñîðò. 

Âñòóï. Ì’ÿêà ïøåíèöÿ º íå ò³ëüêè îäí³ºþ ç îñíîâíèõ ñ³ëüñüêîãîñïî-
äàðñüêèõ êóëüòóð, à é íàéá³ëüø ïåðñïåêòèâíèì îá’ºêòîì äîñë³äæåíü ç ãå-
íåòèêè, ñåëåêö³¿ òà íàñ³ííèöòâà. ¯¿ ïåðåâàãè ïåðåä áàãàòüìà ñ³ëüñüêîãîñ-
ïîäàðñüêèìè êóëüòóðàìè ïîëÿãàþòü ó âèñîêîìó ãåíåòè÷íîìó ïîòåíö³àë³ 
óðîæàéíîñò³ ³, ùî íàéãîëîâí³øå, — öå ¿¿ åêîëîã³÷íà ïëàñòè÷í³ñòü, òîáòî 
íàäçâè÷àéíî øèðîêèé ãîìåîñòàç [1]. Âñå öå, ç ãåíåòè÷íî¿ òî÷êè çîðó, 
çóìîâëåíî ïîõîäæåííÿì âèäó. Ïðîòÿãîì ìèíóëèõ òèñÿ÷îë³òü âîíà øëÿ-
õîì ñêëàäíî¿ ã³áðèäèçàö³¿, ãåíîìíîãî ìóòàãåíåçó ³ ïðèðîäíèõ äîáîð³â 
«çóì³ëà» â îäíîìó á³îëîã³÷íîìó âèä³ îá’ºäíàòè òðè ïðîñòèõ âèäè: ïøå-
íèöþ-îäíîçåðíÿíêó T. boeticum òà äâà äèêóíè-åã³ëîïñè — Ae. speltoides 
òà Ae. Sguarrosa [2]. Òàê âèíèê äóæå ì³íëèâèé âèä ç äèâíèì ïîºäíàííÿì 
êîðèñíèõ á³îëîã³÷íèõ ³ ãîñïîäàðñüêèõ îçíàê. Ñêëàäíå ô³ëîãåíåòè÷íå ïî-
õîäæåííÿ ñòàëî âîäíî÷àñ ³ ïðè÷èíîþ âåëèêî¿ ôåíîòèïîâî¿ ì³íëèâîñ-
ò³ áàãàòüîõ ìîðôîëîã³÷íèõ îçíàê, çîêðåìà ³ òèõ, çà ÿêèìè âèçíà÷àºòüñÿ 
îðèã³íàëüí³ñòü ñîðòó ³ ñîðòîâà ÷èñòîòà ïîñ³â³â. 

Óêðà¿íà âñòóïèëà äî ì³æíàðîäíî¿ îðãàí³çàö³¿ UPOV, â çàâäàííÿ ÿêî¿ 
âõîäèòü ì³æíàðîäíèé ïðàâîâèé çàõèñò ñîðò³â. Äëÿ õàðàêòåðèñòèêè ñîð-
ò³â, ë³í³é ³ ã³áðèä³â ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð ìåòîäèêîþ îðãàí³çà-
ö³¿ ïåðåäáà÷åí³ òðè ãîëîâí³ âèìîãè (DUS-òåñò): D (Distinctness) — ñîðò 
ìàº áóòè íîâèé ³ â³äð³çíÿòèñÿ â³ä ³íøèõ; U (Uniformity) — ³äåíòè÷í³ñòü àáî 
îäíîð³äí³ñòü ñîðòó; S (Stability) — ñòàá³ëüí³ñòü â³äòâîðåííÿ àãðîíîì³÷íèõ 
îçíàê ñîðòó ïðè éîãî âèðîùóâàíí³ [3]. 

Ïðàâîâèé çàõèñò ñîðò³â, åôåêòèâíå âèêîðèñòàííÿ ¿õ ó âèðîáíèöòâ³, 
òåõíîëîã³÷íî âèòðèìàíå íàñ³ííèöòâî íà ð³çíèõ éîãî ð³âíÿõ, ñîðòîâèé 
êîíòðîëü òà ³íñïåêòóâàííÿ ñîðòîâèõ ïîñ³â³â — âñå öå íåìîæëèâå áåç íà-
óêîâîãî îá´ðóíòóâàííÿ ³ ðîçðîáêè ñèñòåìè ñîðòîðîçï³çíàâàëüíèõ (³äåí-
òèô³êàö³éíèõ) îçíàê êîíêðåòíèõ êóëüòóð, çîêðåìà ïøåíèö³ ì’ÿêî¿ îçèìî¿. 

* Ðîáîòà âèêîíàíà ï³ä êåð³âíèöòâîì ä. ñ.-ã. í., àêàä. ÍÀÀÍ Óêðà¿íè Ñ. Ï. Ëèôåíêà. 
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Ó ìåòîäèö³ UPOV äëÿ îçèìî¿ ïøåíèö³ ì’ÿêî¿ ïðè âèçíà÷åíí³ îðèã³íàëü-
íîñò³ ñîðòó çàïðîïîíîâàíî çàñòîñîâóâàòè êîìïëåêñ ³ç 35 îçíàê òà çàçíà-
÷åí³ ñòóïåí³ ¿õíüîãî ïðîÿâó [4]. Çâàæàþ÷è íà áåçë³÷ ñîðò³â, çà 35 îçíàêàìè 
¿õ íå ìîæíà ³äåíòèô³êóâàòè ç ãàðàíòîâàíèì âèçíà÷åííÿì îðèã³íàëüíîñ-
ò³. Öÿ ïðîáëåìà óñêëàäíþºòüñÿ ùå é òèì, ùî êîæåí ñåëåêö³îíåð ïðàöþº 
ó ñâî¿é åêîëîã³÷í³é çîí³ ³ éîãî ñîðòè ÷àñòî çà çàêîíàìè â³äïîâ³äíîñò³ äî 
êîíêðåòíèõ àãðîåêîëîã³÷íèõ òà ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ íàëåæàòü äî 
«îäí³º¿ ñ³ì’¿» — äóæå ñõîæ³ çà ìîðôîëîã³÷íèìè îçíàêàìè, òîáòî âàæêî 
â³äð³çíþâàí³, ³ â òîé æå ÷àñ âîíè ìîæóòü áóòè ð³çí³ çà á³îëîã³÷íèìè òà ãîñ-
ïîäàðñüêî êîðèñíèìè îçíàêàìè. Íå ìåíø ñêëàäíîþ ïîñòàº ïðîáëåìà ó 
âèïàäêàõ, êîëè ãåíåòè÷íî äåòåðì³íîâàíà îçíàêà ìàº âåëèêèé ä³àïàçîí 
ôåíîòèïîâî¿ ì³íëèâîñò³, ÿêà ñóòòºâî ïåðåâåðøóº ïîêàçíèêè, çàòâåðäæåí³ 
îô³ö³éíîþ ìåòîäèêîþ. Ñòîñîâíî ìåòîäèê, òî âîíè ÷àñòî ìàþòü íîðìàòè-
âè, ÿê³ âêëþ÷åí³ áåç äîñòàòí³õ åêñïåðèìåíòàëüíèõ äîñë³äæåíü. 

Ìàòåð³àë òà ìåòîäè äîñë³äæåíü. Äîñë³äæåííÿ îçíàê âèêîíóâàëèñü 
çà ìåòîäèêîþ ïðîâåäåííÿ åêñïåðòèçè ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ íà 
â³äì³íí³ñòü, îäíîð³äí³ñòü òà ñòàá³ëüí³ñòü. Ó äîñë³äè áóëè çàëó÷åí³ ñîðòè, 
ÿê³ ñóòòºâî â³äð³çíÿþòüñÿ ì³æ ñîáîþ çà îñíîâíèìè âèð³çíÿëüíèìè îçíà-
êàìè: Êóÿëüíèê, Â³êòîð³ÿ îäåñüêà, Êðàñåíü, Îäåñüêà 267, Ðîçìàé, Çì³íà, 
Òóðóí÷óê, Ñóïóòíèöÿ. Ãðóïà ñîðò³â (Êóÿëüíèê, Â³êòîð³ÿ îäåñüêà, Êðàñåíü, 
Îäåñüêà 267, Ðîçìàé) âèðîùóâàëèñü ïî ïàðó çà ð³çíèõ ñïîñîá³â ñ³âáè: 
ñóö³ëüíèé (ç ì³æðÿääÿì 15 ñì) òà øèðîêîðÿäíèé (45 ñì). Ïîä³áíà æ ãðóïà 
ñîðò³â (Êóÿëüíèê, Â³êòîð³ÿ îäåñüêà, Çì³íà, Îäåñüêà 267, Ðîçìàé) âèðîùó-
âàëàñÿ ó òðè ñòðîêè ñ³âáè (3 æîâòíÿ, 24 æîâòíÿ òà 22 ëèñòîïàäà). Äîâæè-
íó êîëåîïòèëÿ âèçíà÷àëè çà äîïîìîãîþ ðîñòèëüíîãî ïðèëàäó, ñêîíñòðó-
éîâàíîãî àêàäåì³êîì Ñ. Ï. Ëèôåíêîì [5]. 

Äîñë³äæåííÿ îçíàê ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿, ÿê³ âõîäÿòü äî ïå-
ðåë³êó ÂÎÑ-òåñòó, ïîêàçàëè, ùî çà ð³âíåì ì³íëèâîñò³ âîíè ñóòòºâî ð³ç-
íÿòüñÿ. Òîìó ìè çàïðîïîíóâàëè ðîçä³ëèòè ¿õ çà îçíàêàìè íà òðè ãðóïè: 
1) îçíàêè, ÿê³ º ñòàá³ëüíèìè ó ôåíîòèïîâîìó ïðîÿâ³ (íàÿâí³ñòü ê³ëÿ íà 
íèæí³é êâ³òêîâ³é ëóñö³, îïóøåííÿ âíóòð³øíüî¿ òà çîâí³øíüî¿ íèæíüî¿ êî-
ëîñêîâî¿ ëóñêè, êîë³ð çåðí³âêè òà ôîðìà êîëîñà); 2) îçíàêè, ÿê³ ì³íëèâ³ â 
îáìåæåíîìó ä³àïàçîí³ (êîåô³ö³ºíò âàð³àö³¿ íå ïåðåâèùóº 10 %) — âèñî-
òà ðîñëèí, äîâæèíà êîëîñà, ê³ëüê³ñòü êîëîñê³â ó êîëîñ³, ù³ëüí³ñòü êîëîñà, 
äîâæèíà òà øèðèíà çåðí³âêè, à òàêîæ â³äíîøåííÿ äîâæèíè çåðí³âêè äî ¿¿ 
øèðèíè; 3) îçíàêè íàéá³ëüø ì³íëèâ³ (CV>10 %) — ôîðìà òà äîâæèíà çóá-
öÿ íèæíüî¿ êîëîñêîâî¿ ëóñêè, ôîðìà òà øèðèíà ïëå÷à íèæíüî¿ êîëîñêîâî¿ 
ëóñêè, ôîðìà íèæíüî¿ êîëîñêîâî¿ ëóñêè òà äîâæèíà îñòþê³â àáî çóáö³â 
íà âåðõ³âö³ êîëîñà. Íèæ÷å íàâîäÿòüñÿ ðåçóëüòàòè äîñë³äæåíü çàêîíîì³ð-
íîñòåé ïðîÿâó âèð³çíÿëüíèõ îçíàê òà ð³âåíü ¿õíüî¿ ì³íëèâîñò³. 

Âèñîòà ðîñëèíè. Äîáðå â³äîìî, ùî çà ìèíóë³ 3–4 äåñÿòèë³òòÿ â 
Óêðà¿í³ çä³éñíèâñÿ ïåðåõ³ä â³ä âèñîêîðîñëèõ (120–150 ñì ³ á³ëüøå) äî 
ñåðåäíüîðîñëèõ (100–120 ñì), íèçüêîðîñëèõ (80–95 ñì) òà íàï³âêàð-
ëèêîâèõ (70–75 ñì) ãåíîòèï³â ïøåíèö³. Â³äïîâ³äíî äî çàêîí³â ãåíåòèêè, 
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ôåíîòèïîâå âàð³þâàííÿ çíàõîäèòüñÿ â ïðÿì³é çàëåæíîñò³ â³ä ñòóïåíÿ 
âèðàæåííÿ îçíàêè. Òîìó ó âèñîêîðîñëèõ ñîðò³â êîåô³ö³ºíò âàð³þâàííÿ 
îçíàêè ìàº áóòè âèùèé, í³æ ó íèçüêîðîñëèõ òà íàï³âêàðëèê³â. Àëå â ä³é-
ñíîñò³ ñèòóàö³ÿ äàëåêî íå çàâæäè òàêà. Äîñë³äæåííÿìè ì³íëèâîñò³ îçíà-
êè âèñîòà ðîñëèí âèÿâëåíî, ùî âîíà ìàº íåâèñîêèé ñòóï³íü âàð³þâàííÿ, 
ïðîòå ó ð³çíèõ ãåíîòèï³â íîðìà ðåàêö³¿ çà ö³ºþ îçíàêîþ äîñèòü øèðîêà 
(òàáë. 1). Òàê, âèñîòà ðîñëèí ñîðòó Îäåñüêà 267 â îïòèìàëüí³ ðîêè ñêëà-
äàº 115–120 ñì. Ó 2011–2012 ðð. ïðîòÿãîì óñüîãî âåãåòàö³éíîãî ïåð³îäó 
ñïîñòåð³ãàëè êîìïëåêñ åêñòðåìàëüíèõ åêîëîã³÷íèõ ôàêòîð³â. 

Òàáëèöÿ 1 

Ôåíîòèïîâà ì³íëèâ³ñòü îçíàêè «âèñîòà ðîñëèíè» çàëåæíî â³ä óìîâ 
âèðîùóâàííÿ, 2012 ð.

Ñòðîê òà ñïîñ³á ñ³âáè 
Ñîðò

Êóÿëüíèê
Â³êòîð³ÿ 
îäåñüêà

Îäåñüêà 
267

Ðîçìàé ñåðåäíº

I ñòðîê (3 æîâòíÿ), ñì 61,8 60,9 71,6 63,6 64,5
CV, % 6,7 5,1 6,3 7,1 6,3
II ñòðîê (24 æîâòíÿ), ñì 57,0 55,6 57,9 58,6 57,3
CV, % 6,7 6,2 8,5 7,5 7,2
III ñòðîê (22 ëèñòîïàäà), ñì 53,7 52,4 54,3 54,5 53,7
CV, % 5,8 8,0 6,7 6,0 6,6
Í²Ð

005
À (ñîðòè) 1,5

Í²Ð
005

Â (ñòðîêè) 1,1
Ñóö³ëüíèé ïîñ³â (15 ñì), ñì 62,0 61,8 73,7 59,7 64,3
CV, % 6,6 6,0 7,7 7,6 7,0
Øèðîêîðÿäíèé ïîñ³â (45 ñì), 
ñì

62,9 64,1 68,2 64,3 64,9

CV, % 6,7 6,4 8,8 6,6 7,1
Í²Ð

005
À (ñîðòè) 4,4

Í²Ð
005

Â (ñïîñîáè) 2,8

Âèñîòà ðîñëèí öüîãî ñîðòó çà îïòèìàëüíèõ ñòðîê³â ñ³âáè ñòàíîâèëà 
71,6 ñì, à ï³çí³øèõ ñòðîê³â (24 æîâòíÿ òà 22 ëèñòîïàäà) ùå íèæ÷à, ïðîòå 
êîåô³ö³ºíòè ì³íëèâîñò³ ïðè öüîìó çàëèøàþòüñÿ íåâèñîê³ â ïîð³âíÿíí³ ç 
îäåðæàíèìè ç ïîñ³â³â îïòèìàëüíèõ ñòðîê³â ñ³âáè: 6–8,5 %. Öå ñâ³ä÷èòü 
ïðî áåççàïåðå÷íèé âïëèâ êîìïëåêñó åêîëîã³÷íèõ òà ô³ç³îëîãî-ãåíåòè÷-
íèõ ôàêòîð³â íà ôåíîòèïîâèé ïðîÿâ îçíàê. 

Ìîðôîëîã³÷í³ îçíàêè ïðîðîñòê³â, êóùà òà ëèñòÿ. Ôàõ³âöÿì, ïå-
ðåâàæíî ñåëåêö³îíåðàì, äîáðå â³äîìî, ùî óñ³ ÿð³ ñîðòè ì’ÿêî¿ ïøåíèö³ 
ìàþòü ãóñòî îïóøåíèé ïåðøèé ëèñòîê, ÿêèé ïðîð³çóºòüñÿ ³ç êîëåîïòèëÿ. 
Ó îçèìèõ ñîðò³â, íàâïàêè, öåé ëèñòîê, ÿê óñ³ íàñòóïí³ çà ÷àñîì óòâîðåííÿ, 
íå ìàþòü òàêîãî îïóøåííÿ. Ó òâåðäî¿ ïøåíèö³ óñ³ îçèì³ ³ ÿð³ ñîðòè ìàþòü 
íåîïóøåí³ ëèñòêè. Îòæå, ó ëàáîðàòîðíîìó ñîðòîâîìó êîíòðîë³ ìîæíà ç 
óñï³õîì çàñòîñîâóâàòè îçíàêó îïóøåííÿ ïåðøîãî ëèñòêà äëÿ â³äð³çíåííÿ 
ÿðîâèõ ³ îçèìèõ ñîðò³â ì’ÿêî¿ ïøåíèö³. 
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Òàáëèöÿ 2 

Äîâæèíà êîëåîïòèëÿ ó ñîðò³â ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä ãëèáèíè 
çàãîðòàííÿ íàñ³ííÿ, ñì, 2013 ð. 

Ñîðò/ 
âàð³àíò 

Ãëèáèíà 
5 ñì

CV, %
Ãëèáèíà 

15 ñì
CV, %

Í²Ð
005

 À 
(ñîðòè)

Í²Ð
005

 Â 
(ãëèáèíà)

Îäåñüêà 51 5,65 9,4 7 10,4

0,3 (ñóòòºâà)
0,1 (ñóòòº-

âà)

Îäåñüêà 267 4,85 8,7 6,25 10,6
Ðîçìàé 4,4 6,9 5,05 7,9
Êðàñåíü 4,25 5,4 5,1 7
Òóðóí÷óê 4,1 6,9 4,85 8,1
Êóÿëüíèê 4,05 5,5 4,65 7
Ñóïóòíèöÿ 3,9 7,7 4,5 9,5
Ïîäÿêà 3,8 5,5 4,35 6,2
Äþê 3,7 5,1 4,6 5,9

Êîëåîïòèëü (ïåðøèé âèäîçì³íåíèé ëèñòîê ó âèãëÿä³ êîâïà÷êà) — îð-
ãàí çëàêîâèõ ðîñëèí, ÿêèé ÷è íå íàéá³ëüøå ö³êàâèòü ñåëåêö³îíåð³â òà é 
àãðîíîì³â-âèðîáíè÷íèê³â [6]. Óñ³ âîíè ïðàãíóòü ñòâîðèòè ÷è ìàòè ñîðòè 
ç äîâãèì êîëåîïòèëåì (90 ìì ³ á³ëüøå). Òàê³ ñîðòè äîáðå âèáèâàþòüñÿ 
ó âèãëÿä³ ñõîä³â íà ïîâåðõíþ ´ðóíòó ïðè çàãîðòàíí³ íà ãëèáèíó, á³ëüøó 
çà îïòèìàëüíó, ïðè ñ³âá³, ïîòðåáà â ÷îìó ÷àñòî âèíèêàº ïðè ïåðåñèõàíí³ 
âåðõíüîãî øàðó ïëîù³ [7]. 

Ïðîâåäåí³ íàìè äîñë³äæåííÿ ç âèçíà÷åííÿ çàëåæíîñò³ äîâæèíè êî-
ëåîïòèëÿ â³ä ãëèáèíè çàãîðòàííÿ íàñ³ííÿ íà ñêîíñòðóéîâàíîìó àêàäå-
ì³êîì Ñ. Ï. Ëèôåíêîì ðîñòèëüíîìó ïðèëàä³ ïîêàçàëè (òàáë. 2), ùî óñ³ 
ñîðòè ³ñòîòíî ð³çíÿòüñÿ çà îçíàêîþ äîâæèíà êîëåîïòèëÿ, à ïîêàçíèêè 
ì³íëèâîñò³ ö³º¿ îçíàêè çðîñòàþòü ïðè ãëèáø³é çàðîáö³ íàñ³ííÿ. Òîìó öþ 
îçíàêó äîö³ëüíî âèêîðèñòîâóâàòè ïðè ëàáîðàòîðíîìó êîíòðîë³ ÷èñòîòè 
òà ³äåíòèô³êàö³¿ ñîðò³â. 

Êîëåîïòèëü, ç òî÷êè çîðó åâîëþö³¿, ìåòàìåðíèé îðãàí ³ ó ô³ëîãåíå-
òè÷íîìó ïëàí³ ÿâëÿº ñîáîþ âèäîçì³íåíèé ëèñòîê. Òàêèìè æ ìåòàìåðíè-
ìè îðãàíàìè º ñòåáëîâ³ ì³æâóçëÿ, ÷ëåíèêè êîëîñîâîãî ñòðèæíÿ ³ íàâ³òü 
ëóñêè êîëîñà. Ñàìå ç öèõ ïðè÷èí ì³æ íèìè ³ñíóº ò³ñíà ïðÿìîë³í³éíà êî-
ðåëÿö³ÿ. Êîðîòêîñòåáëîâ³ ñîðòè ìàþòü â³äïîâ³äíî êîðîòêèé êîëåîïòèëü, 
âêîðî÷åí³ ì³æâóçëÿ, íåäîâãå ëèñòÿ, ù³ëüíèé êîëîñ ³ ïåðåâàæíî ÿéöåïî-
ä³áíó àáî êîðîòêîîâàëüíó êîëîñêîâó ëóñêó. 

Ç òî÷êè çîðó äîñë³äæåíü ³äåíòèô³êàö³éíèõ ñîðòîâèõ îçíàê ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ âåëèêå çíà÷åííÿ ìàþòü îçíàêè çàáàðâëåííÿ ð³çíèõ ¿¿ îðãà-
í³â (ëèñòê³â, âóøîê, ïèëÿê³â, êîëîñîíîñíîãî ì³æâóçëÿ, êîëîñêîâèõ ëóñîê, 
êîëåîïòèëÿ, êîëîñà, îñòþê³â, çåðíà òà ³í.). Ïî-ïåðøå, ö³ îçíàêè º ÿê³ñ-
íèìè ³ äàþòü ëåãêî â³äð³çíþâàí³ ôåíîòèïè [8]. Ïî-äðóãå, âîíè º äîñèòü 
ñòàá³ëüíèìè çà ð³çíèõ óìîâ âèðîùóâàííÿ. 

Àíòîö³àíîâå çàáàðâëåííÿ êîëåîïòèëÿ — äóæå çðó÷íà îçíàêà äëÿ âè-
êîðèñòàííÿ ó ëàáîðàòîðíîìó ñîðòîâîìó êîíòðîë³, ïðîòå âîíà ìàº ïåâ-
íèé ä³àïàçîí ôåíîòèïîâî¿ ì³íëèâîñò³ — á³ëüø ÷³òêî ïðîÿâëÿºòüñÿ ïðè 
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ïîíèæåíèõ òåìïåðàòóðàõ ïðîðîñòàííÿ íàñ³ííÿ òà ³íòåíñèâíîìó îñâ³ò-
ëåíí³. Ïðîòå ó êîæíîãî ñîðòó ñâ³é ñòóï³íü âèÿâëåííÿ ö³º¿ îçíàêè. Òàê, äî-
ñë³äæåííÿìè âèÿâëåíî, ùî ñîðòó îçèìî¿ ìÿêî¿ ïøåíèö³ Ãóðò ïðèòàìàííå 
³íòåíñèâíå àíòîö³àíîâå çàáàðâëåííÿ êîëåîïòèëÿ, òîä³ ÿê ó ñîðò³â Ïîøàíà 
³ Òóðóí÷óê — ïîì³ðíå çàáàðâëåííÿ. 

Îäí³ºþ ç ñêëàäíî êîíòðîëüîâàíèõ îçíàê ñë³ä ââàæàòè ôîðìó êóùà â 
îñ³ííüî-çèìîâèé ïåð³îä. Íàéá³ëüø ÷³òêî ð³çíÿòüñÿ ñîðòè ÿðîãî ³ îçèìîãî 
òèïó ðîçâèòêó — ó ÿðèõ ëèñòêè êóùà ñòèð÷àòü óãîðó, à ó îçèìèõ — ñëàí-
ê³. Àëå é îçèì³ íå çîâñ³ì îäíîð³äí³. Òàê³ ñîðòè ç òðèâàëèì ïåð³îäîì ÿðî-
âèçàö³¿ òà ç âèñîêîþ ôîòîïåð³îäè÷íîþ ÷óòëèâ³ñòþ ïåðåâàæíî ñëàíê³. Öÿ 
îçíàêà ìàº äóæå âèñîêèé ð³âåíü ôåíîòèïîâî¿ ì³íëèâîñò³. Ïðè ³íòåíñèâ-
í³é ³íñîëÿö³¿ ðîñëèíè á³ëüø ñëàíê³, í³æ ïðè òðèâàë³é âåãåòàö³¿ â óìîâàõ 
ïîõìóðî¿ ïîãîäè. Ôîðìà êóùà ðîñëèíè ç îñåí³ òàêîæ çàëåæèòü â³ä ð³âíÿ 
àçîòó ó ´ðóíò³ — ó íèõ ëèñòÿ ñòèð÷èòü äîãîðè. Íà çá³äíåíîìó ôîí³ ðîñëè-
íè ñëàíê³, à íà çáàãà÷åíîìó àçîòîì ´ðóíò³ ìàþòü á³ëüø ñòèð÷àñòå ëèñòÿ. 
Ö³êàâî, ùî óë³òêó ïîëîæåííÿ ñòåáëîâèõ ëèñòê³â òàêîæ çàëåæèòü â³ä ð³âíÿ 
´ðóíòîâîãî æèâëåííÿ, àëå ðåàêö³ÿ ìàº ïðîòèëåæíèé õàðàêòåð — íà ï³ä-
âèùåíîìó ôîí³ ëèñòÿ ãîðèçîíòàëüíå àáî çâèñàþ÷å, à íà çá³äíåíîìó âîíî 
ñòèð÷àñòå. 

Äîíåäàâíà ñåðåä ºâðîïåéñüêèõ ñîðò³â ïøåíèö³ îçèìî¿ çóñòð³÷àëè-
ñÿ ëèøå ãåíîòèïè ç ÷³òêî âèðàæåíîþ âîñêîâîþ ïë³âêîþ. Ïðîòå îñòàíí³-
ìè äåñÿòèð³÷÷ÿìè ç’ÿâèëèñÿ òàê çâàí³ «áåçâîñêîâêè« — ñîðòè ç ÿñêðàâî 
çåëåíèì ñòåáëîì òà ëèñòÿì (Áîðâ³é, Ëåëÿ). Íåçâàæàþ÷è íà â³äñóòí³ñòü 
ðîçâèíåíî¿ âîñêîâî¿ ïë³âêè, ÿêà ñëóãóº áàð’ºðîì äëÿ äåÿêèõ ãðèáíèõ çà-
õâîðþâàíü òà çìåíøóº âèïàðîâóâàííÿ âîäè ç ð³çíèõ îðãàí³â ðîñëèíè, 
òàê³ ñîðòè ìîæóòü áóòè äîñòàòíüî ïîñóõîñò³éê³ òà æàðîñò³éê³. Äî òîãî æ 
âîíè ó á³ëüøîñò³ ñò³éê³ äî ãðèáíèõ çàõâîðþâàíü ñòåáëà òà ëèñòÿ çàâäÿêè 
òàê çâàíîìó òèïó ñò³éêîñò³ «íàä÷óòëèâ³ñòü«. Ïðè ñîðòîâîìó ³íñïåêòóâàí-
í³ ñîðò³â-«áåçâîñêîâîê» ÷èñòîòà ³ òèïîâ³ñòü ïîñ³âó ìîæå âèçíà÷àòèñÿ ç 
100%-âîþ òî÷í³ñòþ. Àëå êîíòðîëü ïîòð³áíî çä³éñíþâàòè äî ïîâíîãî äî-
çð³âàííÿ çåðíà, êîëè ùå íå çíèê çåëåíèé êîë³ð âåãåòóþ÷î¿ ðîñëèíè. 

Îçíàêè êîëîñà òà çåðíà. Â ïðîöåñ³ ³äåíòèô³êàö³¿ ñîðò³â òà ³íñïåêòó-
âàííÿ ïîñ³â³â îçíàêè êîëîñà ââàæàþòü íàéá³ëüø âàæëèâèìè òà çðó÷íèìè. 
Çà îçíàêàìè êîë³ð êîëîñà, íàÿâí³ñòü îïóøåííÿ òà îñòþê³â, çàáàðâëåííÿ 
çåðí³âêè, ÿê â³äîìî, âèçíà÷àþòü îñíîâí³ ñèñòåìàòè÷í³ êàòåãîð³¿ — ð³çíî-
âèäíîñò³. Ðàçîì ç òèì â óñ³õ ó íèõ ñâ³é ïîë³ìîðô³çì, îòîæ ¿õ ³ âèêîðèñòî-
âóþòü ïðè ³äåíòèô³êàö³¿ ñîðò³â. 

Äîâæèíà êîëîñà ñïðèéìàºòüñÿ ÿê ïîêàçíèê ïðîäóêòèâíîñò³ ñîðòó, 
õî÷à âîíà ëèøå îïîñåðåäêîâàíî ìîæå ìàòè â³äíîøåííÿ äî åëåìåíò³â 
ïðîäóêòèâíîñò³. Ïðè ³äåíòèô³êàö³¿ ³ âèçíà÷åíí³ îðèã³íàëüíîñò³ ñîðòó äî-
âæèíà êîëîñà ââàæàºòüñÿ âàæëèâîþ îçíàêîþ. Öå ï³äòâåðäæóºòüñÿ ³ íå-
âèñîêèì ñòóïåíåì ôåíîòèïîâîãî âàð³þâàííÿ äàíî¿ îçíàêè. Íàøèìè äî-
ñë³äæåííÿìè âèÿâëåíî, ùî êîåô³ö³ºíò âíóòð³øíüîñîðòîâî¿ ì³íëèâîñò³ 
äîâæèíè êîëîñà íå ïåðåâèùóº 10 % çà ð³çíèõ ñòðîê³â òà ñïîñîá³â ñ³âáè. 
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Ù³ëüí³ñòü êîëîñà çàëåæèòü â³ä äîâæèíè ÷ëåíèê³â êîëîñîâîãî ñòðèæíÿ, 
à âîíè º ìåòàìåðíèìè îðãàíàìè ñòåáëîâèõ ì³æâóçë³â, çâ³äñè é âèñîêèé 
ñòóï³íü êîðåëÿö³¿ îçíàê «âèñîòà ðîñëèí» òà «ù³ëüí³ñòü» ³ «äîâæèíà êîëî-
ñà». Â êîìïëåêñ³ ñîðòîâ³äð³çíþâàëüíèõ îçíàê, ÿê³ çàíåñåí³ äî óñ³õ ìåòî-
äèê ñîðòîâî¿ àïðîáàö³¿ (òåïåð ñîðòîâîãî ³íñïåêòóâàííÿ), ðîçì³ðè ³ ôîðìè 
êîëîñêîâî¿ ëóñêè, ê³ëü òà éîãî çóáåöü, øèðèíà ³ ôîðìà ïëå÷à êîëîñêîâî¿ 
ëóñêè ââàæàþòüñÿ îñíîâíèìè ìîðôîëîã³÷íèìè õàðàêòåðèñòèêàìè ñîðòó. 
Âîíè á³ëüø ÷³òêî êîíòðîëþþòüñÿ ãåíîòèïîì ó ïîð³âíÿíí³ ç ³íøèìè ìîð-
ôîëîã³÷íèìè îçíàêàìè ðîñëèí. 

Êîðåëÿö³ÿ äîâæèíè îñòþê³â òà ê³ëüîâîãî çóáöÿ ÿê ìåòàìåðíèõ îðãàí³â 
íå äóæå âèñîêà. Ó á³ëüøîñò³ âèïàäê³â áåçîñò³ ñîðòè ìàþòü äóæå êîðîò-
êèé àáî êîðîòêèé çóáåöü. Ç äîâãèì ÷è îñòþêîïîä³áíèì çóáöåì áåçîñòèõ 
ñîðò³â íåìà. À îñòèñò³ ñîðòè ç äîâãèì ³ îñòþêîïîä³áíèì çóáöåì çóñòð³-
÷àþòüñÿ ÷àñòî. Ó òîé æå ÷àñ íåð³äêî çóñòð³÷àþòüñÿ îñòèñò³ ñîðòè ç êî-
ðîòêèì ³ äóæå êîðîòêèì çóáöåì. Öå ñâ³ä÷èòü ïðî òå, ùî íàÿâí³ñòü îñòåé 
³ äîâæèíà çóáöÿ êîíòðîëþþòüñÿ, êð³ì îñíîâíèõ, ùå é äåÿêèìè ³íøèìè 
ãåíàìè. Ó òîé æå ÷àñ ïðè ã³áðèäèçàö³¿ óñïàäêîâóâàííÿ öèõ îçíàê ïîä³áíå. 
Ó ã³áðèä³â ïåðøîãî ïîêîë³ííÿ äîì³íóº áåçîñò³ñòü, à òàêîæ îçíàêà «êîðîò-
êèé çóáåöü». Â³ðîã³äíî, ùî ïîä³áí³ñòü óñïàäêóâàííÿ öèõ îçíàê ïîëÿãàº ó 
òîìó, ùî ãåíè ð³çí³, à õàðàêòåð ¿õ åêñïðåñ³¿ îäíàêîâèé. 

Ùîäî øèðèíè òà ôîðìè ïëå÷à êîëîñêîâî¿ ëóñêè, òî çà öèìè îçíàêà-
ìè âàæêî âèÿâèòè áóäü-ÿêó çàêîíîì³ðí³ñòü çâ’ÿçêó ç ìåòàìåðíèìè îðãà-
íàìè òà ãðóïîâó õàðàêòåðèñòèêó ñîðò³â, õ³áà ùî òå, ùî ó ñîðò³â ñòåïîâîãî 
åêîòèïó ïëå÷å âóçüêå ³ ñêîøåíå. ßê îçíàêà âîíà äóæå âàð³àáåëüíà (êîåô³-
ö³ºíòè âíóòð³øíüîñîðòîâî¿ ì³íëèâîñò³ çà ð³çíèõ ñòðîê³â òà ñïîñîá³â ñ³âáè 
ïåðåâèùóþòü 20 %) çà ôåíîòèïîì â ïîð³âíÿíí³ ¿¿ â ìåæàõ êîëîñà, ð³çíîãî 
êîëîññÿ îäí³º¿ ðîñëèíè ³ ð³çíèõ ðîñëèí. 

Êâ³òêîâà ëóñêà çà ñâî¿ìè îçíàêàìè íàéìåíø ö³êàâà äëÿ âèçíà÷åííÿ 
â³äì³ííîñò³ ñîðòó, íåçâàæàþ÷è íà òå, ùî íà íå¿ ïîòð³áíî çâåðòàòè óâàãó 
çà âèìîãàìè ìåòîäèêè UPOV. Ñóòü â òîìó, ùî ÿê âíóòð³øíÿ, òàê ³ çîâí³ø-
íÿ êâ³òêîâ³ ëóñêè äóæå ì³íëèâ³ çàëåæíî â³ä ì³ñöÿ ôîðìóâàííÿ ¿õ ó êîëî-
ñêó — ó ïåðø³é, äðóã³é ÷è òðåò³é êâ³òö³. Ó êâ³òêàõ âèùèõ ïîðÿäê³â âîíè â 
á³ëüøîñò³ âèïàäê³â íåäîðîçâèíåí³. Ê³ëüê³ñòü êâ³òîê ó êîëîñêó çàëåæèòü 
â³ä ãåíîòèïó ñîðòó ³, êð³ì òîãî, öÿ îçíàêà äóæå ì³íëèâà çàëåæíî â³ä âïëè-
âó àãðîòåõí³÷íèõ óìîâ âèðîùóâàííÿ. Òàê çâàíèé ê³ëü çîâí³øíüî¿ êâ³òêî-
âî¿ ëóñêè — îçíàêà ìàéæå íå ïðèäàòíà äëÿ ñîðòîâî¿ ³äåíòèô³êàö³¿. Öåé 
ê³ëü óòâîðþºòüñÿ ÷è íå óòâîðþºòüñÿ çàëåæíî â³ä óìîâ íàëèâó çåðí³âêè. 
ßêùî çåðíî ôîðìóºòüñÿ øâèäêî ³ êðóïíå çà ðîçì³ðàìè, òî ó ôàç³ ìîëî÷-
íî¿ ñòèãëîñò³ âîíî «âèäàâëþº» ó çîâí³øí³é êâ³òêîâ³é ëóñö³ òàê çâàíèé ê³ëü. 
Ïðè ïîâ³ëüíîìó íàëèâ³ ³ ôîðìóâàíí³ ùóïëîãî çåðíà, à òàêîæ ïðè îïèñó 
ìîðôîëîã³¿ êâ³òêîâèõ ëóñîê ³ç êâ³òîê 2–3-ãî ïîðÿäêó íå äàº ïîòð³áíî¿ ³í-
ôîðìàö³¿. 

Êîë³ð êîëîñà — îçíàêà, ÿê çàçíà÷àëîñÿ âèùå, äóæå âàæëèâà, êð³ì 
òîãî, âîíà º äîñèòü ñòàá³ëüíîþ. Ïðè âèçíà÷åíí³ ð³çíîâèäíîñò³ ïðèéíÿòî 
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áðàòè äî óâàãè òàê³ òèïè çàáàðâëåííÿ êîëîñà: á³ëèé, ÷åðâîíèé, ÷îðíèé ³ 
ñ³ðî-äèì÷àñòèé. Âñ³ âîíè âêðàé ö³êàâ³ ç òî÷êè çîðó ãåíåòè÷íîãî êîíòðîëþ. 
Íàïðèêëàä, ÷åðâîíèé êîë³ð êîëîñà ³ îñòåé êîíòðîëþºòüñÿ äîì³íàíòíèìè 
ãåíàìè, ùî ëîêàë³çîâàí³ ó âñ³õ òðüîõ ãåíîìàõ (ABD). Ç ö³º¿ ïðè÷èíè îçíà-
êà ìîæå ðîçö³íþâàòèñü ÿê ê³ëüê³ñíà, òàê ³ ÿê³ñíà, — ñòóï³íü çàáàðâëåííÿ 
çàëåæèòü â³ä ê³ëüêîñò³ ãåí³â ³ ¿õ ïîëîæåííÿ â ãåíîìàõ. Ö³êàâî é òå, ùî ó 
ñîðò³â ð³çíîâèäíîñò³ Ferrugineum ïðè ïåðåñòî¿ ïîñ³âó ï³ñëÿ äîçð³âàííÿ 
ï³ä ÷àñòèìè äîùàìè ìîæå çíèêíóòè ÷åðâîíå çàáàðâëåííÿ êîëîñà, àáî, 
íàâïàêè, ñåðåä á³ëîêîëîñèõ ñîðò³â çà òàêèõ óìîâ ìîæå ç’ÿâèòèñÿ áóðå 
êîëîññÿ — ÿê íàñë³äîê óðàæåííÿ ¿õ ôóçàð³îçàìè. Îòæå, ïðè ïîëüîâèõ ³í-
ñïåêòóâàííÿõ ñîðòîâèõ ïîñ³â³â ö³ îñîáëèâîñò³ ïîòð³áíî ìàòè íà óâàç³. 

Íå ìåíø ö³êàâîþ º îçíàêà «ô³îëåòîâå çàáàðâëåííÿ» îñòþê³â ïåðåä 
äîçð³âàííÿì ðîñëèí. Âîíà ïðèòàìàííà äóæå áàãàòüîì ñîðòàì. Íàïðè-
êëàä, ó ñîðòó Ïîøàíà â îêðåì³ ðîêè ô³îëåòîâå çàáàðâëåííÿ îñòåé ïðî-
ÿâëÿºòüñÿ äóæå ñèëüíî. Ïîëå ç ïîñ³âîì öüîãî ñîðòó ïåðåä äîçð³âàííÿì 
ðîñëèí â ðîêè ç ï³äâèùåííÿì ³íòåíñèâíîñò³ ³íñîëÿö³¿ íàãàäóº ñîáîþ ã³-
ãàíòñüêèé ô³îëåòîâèé êèëèì. Ïðè ïîâíîìó äîçð³âàíí³ ðîñëèí öÿ îçíàêà 
ïîâí³ñòþ çíèêàº, à â îêðåì³ ðîêè âîíà íå ïðîÿâëÿºòüñÿ çîâñ³ì. Ó òîé æå 
÷àñ àíòîö³àíîâå çàáàðâëåííÿ âóøîê, êîëåîïòèëÿ, êîëîñîíîñíîãî ì³æâóç-
ëÿ òà ³íøèõ îðãàí³â, ÿêèì ïðèòàìàííà öÿ îçíàêà, ïðîÿâëÿºòüñÿ ùîð³÷íî. 
Ó çâ’ÿçêó ç âåëèêèì ñòóïåíåì âàð³þâàííÿ îçíàêè «ô³îëåòîâå çàáàðâëåí-
íÿ» îñòþê³â ¿¿ ìîæíà âèêîðèñòîâóâàòè ÿê òèïîâó äëÿ ñîðòó ëèøå ïðè ³í-
ñïåêòóâàííÿõ, ùî ïðîâîäÿòüñÿ äî ïî÷àòêó äîçð³âàííÿ ðîñëèí. 

Âèñíîâêè. 1. Çà ð³âíåì ì³íëèâîñò³ äîñë³äæóâàí³ îçíàêè ìîæíà óìîâ-
íî ðîçä³ëèòè íà òðè ãðóïè: 1) îçíàêè, ÿê³ º ñòàá³ëüíèìè â ôåíîòèïîâîìó 
ïðîÿâ³ (íàÿâí³ñòü ê³ëÿ íà íèæí³é êâ³òêîâ³é ëóñö³, îïóøåííÿ âíóòð³øíüî¿ òà 
çîâí³øíüî¿ íèæíüî¿ êîëîñêîâî¿ ëóñêè, êîë³ð çåðí³âêè òà ôîðìà êîëîñà); 
2) îçíàêè, ÿê³ ì³íëèâ³ â îáìåæåíîìó ä³àïàçîí³ (êîåô³ö³ºíò âàð³àö³¿ íå ïå-
ðåâèùóº 10 %) — âèñîòà ðîñëèí, äîâæèíà êîëîñà, ê³ëüê³ñòü êîëîñê³â ó êî-
ëîñ³, ù³ëüí³ñòü êîëîñà, äîâæèíà òà øèðèíà çåðí³âêè, à òàêîæ â³äíîøåííÿ 
äîâæèíè çåðí³âêè äî ¿¿ øèðèíè; 3) îçíàêè íàéá³ëüø ì³íëèâ³ (CV>10 %) — 
ôîðìà òà äîâæèíà çóáöÿ íèæíüî¿ êîëîñêîâî¿ ëóñêè, ôîðìà òà øèðèíà 
ïëå÷à íèæíüî¿ êîëîñêîâî¿ ëóñêè, ôîðìà íèæíüî¿ êîëîñêîâî¿ ëóñêè òà äî-
âæèíà îñòþê³â àáî çóáö³â íà âåðõ³âö³ êîëîñà. 

2. Ïîðÿä ç îçíàêàìè, ÿê³ âõîäÿòü äî ïåðåë³êó ÂÎÑ-òåñòó, äëÿ ³äåíòèô³-
êàö³¿ ñîðò³â ñë³ä âèêîðèñòîâóâàòè é ³íø³ àëüòåðíàòèâí³ îçíàêè: ô³îëåòîâå 
çàáàðâëåííÿ îñòåé, àíòîö³àíîâå çàáàðâëåííÿ ïèëÿê³â òà êîëîñîíîñíîãî 
ì³æâóçëÿ, äîâæèíà êîëåîïòèëÿ. 

3. Ðåçóëüòàòè äîñë³äæåíü äîö³ëüíî âðàõîâóâàòè ïðè ïðîâåäåíí³ ñîð-
òîâîãî êîíòðîëþ òà ³íñïåêòóâàíí³ íàñ³ííèöüêèõ ïîñ³â³â. Òàêîæ ìîðôîëî-
ã³÷í³ îçíàêè ìîæíà çðó÷íî âèêîðèñòîâóâàòè ÿê ãåíåòè÷í³ ìàðêåðè ïðè äî-
áîðàõ ó ñåëåêö³éí³é ïðàêòèö³ ³ â ïåðâèííîìó íàñ³ííèöòâ³. 
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ter of Seed and Cultivar Investigations 

MANIFESTATION AND VARIABILITY LEVEL OF VARIETAL 
IDENTIFYING TRAITS IN WINTER BREAD WHEAT 

The results of numerous experiments on the degree of manifestation the 
distinguishing traits in wheat varieties of bread winter and phenotypic vari-
ability was found that they differ significantly by level of variability. It has been 
proposed to divide them into three groups: 1) characteristics that are stable 
in the phenotypic manifestation (the presence of the keel on the bottom flow-
er glumes, pubescence of the inner and outer lower glume, the color of the 
caryopsis and the shape of the spike); 2) characteristics that are variable in a 
limited range (the coefficient of variation does not exceed 10 %) — the height 
of the plant, the length of the spike, number of spikelets per spike, the den-
sity of the spike, the length and width of the caryopsis, also, the ratio of the 
length of the caryopsis to its width; 3) characteristics are most variable (CV> 
10 %) — the shape and length of prong of the lower glume, the shape and 
length of arm of the lower glume, the form of lower glume and the length of 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  103

awns or prong on the top of the spike. For identification of varieties neces-
sary to use a group of concrete characteristics taking into account the level of 
their variability. In addition, the results of research give an opportunity to use 
morphological features as genetic markers for selection (when selecting) in 
breeding practice and primary seed production. Also it is expedient to take 
into account them during the carrying out varietal control and inspection of 
seed-growing crops. It will give an opportunity to strengthen the legal protec-
tion of varieties and efficient use them in production. 

ÓÄÊ 633.11:631.527 

Øïèêóëÿê Å. À.  

ÇÀÊÎÍÎÌÅÐÍÎÑÒÈ ÏÐÎßÂËÅÍÈß È ÓÐÎÂÅÍÜ ÈÇÌÅÍ×ÈÂÎÑÒÈ 
ÑÎÐÒÎÂÛÕ ÈÄÅÍÒÈÔÈÊÀÖÈÎÍÍÛÕ ÏÐÈÇÍÀÊÎÂ ÏØÅÍÈÖÛ 

ÌßÃÊÎÉ ÎÇÈÌÎÉ 

Ðåçóëüòàòàìè ìíîãî÷èñëåííûõ îïûòîâ ïî ñòåïåíè ïðîÿâëåíèÿ îòëè-
÷èòåëüíûõ ïðèçíàêîâ ó ñîðòîâ ïøåíèöû ìÿãêîé îçèìîé è èõ ôåíîòèïè-
÷åñêîé èçìåí÷èâîñòè áûëî óñòàíîâëåíî, ÷òî âñå îíè ñóùåñòâåííî ðàç-
ëè÷àþòñÿ ïî óðîâíþ èçìåí÷èâîñòè. Áûëî ïðåäëîæåíî ðàçäåëèòü èõ íà 
òðè ãðóïïû: 1) ïðèçíàêè, êîòîðûå ÿâëÿþòñÿ ñòàáèëüíûìè â ôåíîòèïè÷å-
ñêèõ ïðîÿâëåíèÿõ (íàëè÷èå êèëÿ íà íèæíåé öâåòî÷íîé ÷åøóå, îïóøåíèå 
âíóòðåííåé è âíåøíåé íèæíåé êîëîñêîâîé ÷åøóè, öâåò çåðíîâêè è ôîð-
ìà êîëîñà); 2) ïðèçíàêè, êîòîðûå èçìåí÷èâû â îãðàíè÷åííîì äèàïàçîíå 
(êîýôôèöèåíò âàðèàöèè íå ïðåâûøàåò 10 %) — âûñîòà ðàñòåíèé, äëèíà 
êîëîñà, êîëè÷åñòâî êîëîñêîâ â êîëîñå, ïëîòíîñòü êîëîñà, äëèíà è øè-
ðèíà çåðíîâêè, à òàêæå îòíîøåíèå äëèíû çåðíîâêè ê åå øèðèíå; 3) ïðè-
çíàêè íàèáîëåå èçìåí÷èâû (CV> 10 %) — ôîðìà è äëèíà çóáöà íèæíåé 
êîëîñêîâîé ÷åøóè, ôîðìà è øèðèíà ïëå÷à íèæíåé êîëîñêîâîé ÷åøóè, 
ôîðìà íèæíåé êîëîñêîâîé ÷åøóè è äëèíà îñòåé èëè çóáöîâ íà âåðõóøêå 
êîëîñà. Äëÿ èäåíòèôèêàöèè ñîðòîâ ñëåäóåò èñïîëüçîâàòü ãðóïïó êîí-
êðåòíûõ ïðèçíàêîâ ñ ó÷åòîì óðîâíÿ èõ èçìåí÷èâîñòè. Ê òîìó æå ðåçóëü-
òàòû èññëåäîâàíèé äàþò âîçìîæíîñòü èñïîëüçîâàòü ìîðôîëîãè÷åñêèå 
ïðèçíàêè êàê ãåíåòè÷åñêèå ìàðêåðû ïðè îòáîðàõ â ñåëåêöèîííîé ïðàê-
òèêå è â ïåðâè÷íîì ñåìåíîâîäñòâå. Òàêæå èõ öåëåñîîáðàçíî ó÷èòûâàòü 
ïðè ïðîâåäåíèè ñîðòîâîãî êîíòðîëÿ è èíñïåêòèðîâàíèè ñåìåíîâîä÷å-
ñêèõ ïîñåâîâ. Ýòî äàñò âîçìîæíîñòü óñèëèòü ïðàâîâóþ çàùèòó ñîðòîâ è 
ýôôåêòèâíîå èñïîëüçîâàíèå èõ â ïðîèçâîäñòâå. 
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ÎÖ²ÍÊÀ ÒÀ ÄÎÁ²Ð Ó ÑÅËÅÊÖ²¯ ÎÇÈÌÎÃÎ ß×ÌÅÍÞ ÍÀ ÑÒ²ÉÊ²ÑÒÜ 
ÄÎ ÑÀÆÊÎÂÈÕ ÏÀÒÎÃÅÍ²Â 

Ïîäàºòüñÿ ñïîñ³á ñòâîðåííÿ ïðîâîêàö³éíîãî ³íôåêö³éíîãî ôîíó äëÿ 
îö³íêè ñåëåêö³éíîãî ìàòåð³àëó îçèìîãî ÿ÷ìåíþ íà ãðóïîâó ñò³éê³ñòü 
äî ïîïóëÿö³é ÷îðíî¿ ëåòþ÷î¿ (Ustilago nigra) òà òâåðäî¿ (Ustilago hordei) 
âèä³â ñàæêè ç òåñòîâèì (³íâàç³éíèì) îö³íþâàííÿì íà åòàï³ êîíêóðñíî-
ãî ñîðòîâèïðîáóâàííÿ. Ñïîñ³á äîçâîëÿº áåç ñóòòºâèõ ìàòåð³àëüíèõ 
âèòðàò îá’ºêòèâíî îö³íþâàòè òà äîáèðàòè ñåëåêö³éíèé ìàòåð³àë íà 
ñò³éê³ñòü äî ì³ñöåâèõ ïîïóëÿö³é ÷îðíî¿ ëåòþ÷î¿ òà òâåðäî¿ âèä³â ñàæêè. 
Çà äîïîìîãîþ ïðîïîíîâàíîãî ñïîñîáó ñòâîðåíî ñîðòè: Àêàäå-
ì³÷íèé, Àéâåíãî (2012), Áóðåâ³é (2013), Ñí³ãîâà êîðîëåâà (2014), 
Äåâ’ÿòèé âàë (2015) òà ãîëîçåðíèé ñîðò-äâîðó÷êà Ïðåçåíò. 

Êëþ÷îâ³ ñëîâà: îçèìèé ÿ÷ì³íü, ñàæêîâ³ çàõâîðþâàííÿ, ìåòîä, ñïî-
ñ³á, ðåçèñòåíòí³ñòü, äîá³ð. 

Âñòóï. Â îñíîâ³ âèâ÷åííÿ ³ ïðàêòè÷íîãî âèêîðèñòàííÿ áóäü-ÿêî¿ 
ñèñòåìè ñò³éêîñò³ äî õâîðîá ëåæàòü ìåòîäè ³íô³êóâàííÿ. Îäíàê ìåòîäè 
øòó÷íîãî ³íô³êóâàííÿ ñàæêîâèìè ³íôåêö³ÿìè íå ìîæóòü çàñòîñîâóâàòèñÿ 
ÿê îñíîâí³ â ñåëåêö³¿ íà ³ìóí³òåò ÷åðåç âåëèê³ çàòðàòè ëþäñüêîãî ðåñóðñó 
é ÷àñó [1]. Íàéá³ëüøîþ ïåðåøêîäîþ º íåâèñîêà åôåêòèâí³ñòü óñ³õ áåç âè-
íÿòêó ìåòîä³â, ðîçðîáëåíèõ íà îñíîâ³ ð³çíèõ ìîäèô³êàö³é àïàðàò³â ³ ïðè-
ñòðî¿â äëÿ øòó÷íîãî íàíåñåííÿ ³íôåêö³¿ êîæíîãî âèäó ïàòîãåíà [2]. 

Çàãàëüíîâ³äîìî, ùî ÿ÷ì³íü íàëåæèòü äî ñòðîãèõ ñàìîçàïèëþâà÷³â 
[3]. Çà íàøèìè ñïîñòåðåæåííÿìè, îçèìèé ÿ÷ì³íü ÿê êóëüòóðó âàðòî â³ä-
íåñòè äî óìîâíèõ (ôàêóëüòàòèâíèõ) ñàìîçàïèëþâà÷³â. Âèñîêèì ñòóïåíåì 
«â³äêðèòîãî» öâ³ò³ííÿ (âèêèäàííÿ ïèëÿê³â ç êîëîñêà íàçîâí³) ïîÿñíþºòü-
ñÿ ³ âèñîêèé ð³âåíü çàðàæåííÿ ëåòþ÷èìè âèäàìè ñàæêè íåñò³éêèõ ñîðò³â 
îçèìîãî ÿ÷ìåíþ [4]. Îñîáëèâî ïîì³òíå öå ÿâèùå ñâî¿ìè íàñë³äêàìè íà 
ïîñ³âàõ êîëåêö³éíèõ ðîçñàäíèê³â. 

Ó çâ’ÿçêó ç âèñîêèì ð³âíåì óðàæåííÿ ëåòþ÷èìè âèäàìè ñàæêè â ïðè-
ðîäíèõ óìîâàõ íàìè áóëî âèñóíóòå ïðèïóùåííÿ ïðî ìîæëèâ³ñòü âèêî-
ðèñòàííÿ ïðèðîäíîãî ³íô³êóâàííÿ ó ñåëåêö³¿ îçèìîãî ÿ÷ìåíþ äëÿ îö³íêè 
òà äîáîðó ðåçèñòåíòíèõ ãåíîòèï³â [5]. 

Ìåòîäèêà äîñë³äæåíü. Îö³íêà òà äîá³ð íà ñò³éê³ñòü äî «ëåòþ÷èõ» òà 
òâåðäî¿ ñàæîê ïðîâîäèëèñÿ íà øòó÷íîìó ³íôåêö³éíîìó ôîí³. Äëÿ íàêî-
ïè÷åííÿ ñàæêîâî¿ ³íôåêö³¿ âèêîðèñòîâóâàëàñü ñåëåêö³éíà ë³í³ÿ Ïàëë³äóì 

© Ëåãêóí ². Á., 2014
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90–55–74 ç ð³âíåì àáñîëþòíîãî ñóìàðíîãî óðàæåííÿ 34,1 % [7]. Íàñ³ííÿ 
ö³º¿ ë³í³¿ âèñ³âàëîñÿ ÷åðåç êîæí³ 20 ä³ëÿíîê (30 ìåòð³â) â óñ³õ ëàíêàõ ñå-
ëåêö³éíîãî ïðîöåñó äëÿ ñòâîðåííÿ øòó÷íîãî ôîíó ïàòîãåíà. Ó êîíêóðñ-
íîìó ñîðòîâèïðîáóâàíí³ ïðîâîäèëàñü òåñòîâà îö³íêà ë³í³é ïðè øòó÷íîìó 
çàðàæåíí³ ÷îðíîþ ëåòþ÷îþ (Ustilago nigra) òà òâåðäîþ (Ustilago hordei) 
ñàæêàìè ìåòîäîì ïîëîâèíîê ó 2007–2013 ðîêàõ. 

Ó òàêèé ñïîñ³á ìè çàêëàäàëè äâà áëîêè äîñë³äó, äå çà ìåòîäîì ïî-
ëîâèíîê ãåíîòèïè îäíî÷àñíî îö³íþâàëè íà ñò³éê³ñòü äî ÷îðíî¿ ëåòþ÷î¿ òà 
òâåðäî¿ âèä³â ñàæêè. 

Ïðè îö³íþâàíí³ îáîõ áëîê³â âåëè îáë³ê çðàçê³â, ñò³éêèõ ëèøå äî òâåð-
äî¿ àáî äî ÷îðíî¿ ëåòþ÷î¿ ñàæêè. Øòó÷íî (³íâàç³éíî) ³íîêóëþâàëè çåðíî 
ï³ñëÿ âèäàëåííÿ êâ³òêîâèõ ïë³âîê. Çáèðàííÿ óðàæåíîãî êîëîññÿ ÿê ÷îð-
íîþ ëåòþ÷îþ, òàê ³ òâåðäîþ âèäàìè ñàæêè ïðîâîäèëîñÿ íà ïîñ³âàõ ÿê 
ÿðèõ, òàê ³ îçèìèõ ñîðò³â. Ï³äãîòîâêó ³íîêóëþìà êîæíîãî âèäó çáóäíèêà 
çä³éñíþâàëè ïðàö³âíèêè â³ää³ëó ô³òîïàòîëîã³¿ ³íñòèòóòó [6]. 

Ðåçóëüòàòè. Ïîñèëàþ÷èñü íà ïîïåðåäí³ äîñë³äæåííÿ â³ää³ëó ñåëåêö³¿ 
òà íàñ³ííèöòâà ÿ÷ìåíþ ÑÃ²–ÍÖÍÑ, çàçíà÷èìî, ùî ñåðåä ðîçïîâñþäæå-
íèõ ó ï³âäåíí³é ÷àñòèí³ Îäåñüêî¿ îáëàñò³ ïîïóëÿö³é ëåòþ÷èõ âèä³â ñàæêè 
íà äàíèé ÷àñ àáñîëþòíî ïåðåâàæàº ÷îðíà ñàæêà [7]. 

Îòæå, ïîäàëüøà ðîáîòà ùîäî çàñòîñóâàííÿ ñïîñîáó ³íô³êóâàííÿ âåñòè-
ìåòüñÿ çà òèïîì çàðàæåííÿ ÷îðíîþ ëåòþ÷îþ òà òâåðäîþ âèäàìè ñàæêè. Ñóòü 
ñåëåêö³éíîãî ïðîöåñó íà øòó÷íîìó ³íôåêö³éíîìó ôîí³ â ñåëåêö³¿ îçèìîãî ÿ÷-
ìåíþ íà ðåçèñòåíòí³ñòü äî ñàæêîâèõ çàõâîðþâàíü ïîëÿãàº â íàñòóïíîìó. 

Âèêîðèñòàííÿ åôåêòèâíèõ äæåðåë ñò³éêîñò³ äî ðàñ ñàæêîâèõ ïàòîãå-
í³â, ðîçïîâñþäæåíèõ ó çîí³ ñåëåêö³éíîãî çàêëàäó, â ÿêîñò³ äîíîð³â ó íà-
øîìó âèïàäêó áóëè âçÿò³ çðàçêè ÿðîãî ÿ÷ìåíþ ñ. ³. 13664 òà Äæàó Êàáóòàê. 

Âêëþ÷åííÿ åôåêòèâíèõ äîíîð³â ðåçèñòåíòíîñò³ äî ñêëàäó âñ³õ êîìá³-
íàö³é ñõðåùóâàíü ç ïîäàëüøèì äîáîðîì ãåíîòèï³â–íîñ³¿â ãåí³â ñò³éêîñò³ 
íà âñ³õ åòàïàõ ñåëåêö³éíîãî ïðîöåñó. 

Ñòâîðåííÿ ð³âíîì³ðíîãî ³íôåêö³éíîãî ôîíîâîãî íàâàíòàæåííÿ ó ðîç-
ñàäíèêàõ çàáåçïå÷óâàëîñÿ øëÿõîì ð³âíîì³ðíîãî ðîçòàøóâàííÿ ä³ëÿíîê 
íàêîïè÷óâà÷à ñàæêîâî¿ ³íôåêö³¿ ë³í³¿ Ïàëë³äóì 90–55–74. 

Ó êîíêóðñíîìó ñîðòîâèïðîáóâàíí³ ïðîâîäèëàñü òåñòîâà îö³íêà ë³í³é 
ïðè ³íâàç³éíîìó çàðàæåíí³ ïîïóëÿö³ÿìè ÷îðíî¿ ëåòþ÷î¿ òà òâåðäî¿ âèä³â 
ñàæêè. 

Îö³íêè òà äîáîðè ðåçèñòåíòíèõ äî ëåòþ÷èõ âèä³â ñàæêè ôåíîòèï³â 
ïðîâîäèëè â óìîâàõ øòó÷íî ïîñèëåíîãî ³íôåêö³éíîãî íàâàíòàæåííÿ. 
Ïðè öüîìó ³ñíóþ÷èé ïðèðîäíèé ôîí ïîñèëþâàâñÿ ñïîðîâîþ ³íôåêö³ºþ, 
ùî íàêîïè÷óâàëàñÿ íà ðîñëèíàõ ôîíîâî¿ ë³í³¿ Ïàëë³äóì 90–55–74. Çíà-
÷íîþ ïåðåâàãîþ äàíî¿ ë³í³¿ º ñêîðîñòèãë³ñòü, ùî çàáåçïå÷óº ñâîº÷àñíó 
ïîÿâó ³íôåêö³¿ äî ìàñîâîãî öâ³ò³ííÿ äîñë³äæóâàíèõ íîìåð³â. 

Â óñ³õ ëàíêàõ ñåëåêö³éíîãî ïðîöåñó çàñòîñîâóâàëè òèïîâó ñõåìó ðîç-
ì³ùåííÿ ôîíîâîãî íàêîïè÷óâà÷à (2002–2014), çà ÿêîþ êîæíà ä³ëÿíêà ³í-
ô³êóâàëàñÿ ïðèáëèçíî çà îäíàêîâîãî ³íôåêö³éíîãî íàâàíòàæåííÿ (ðèñ.). 
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Ðèñ. Ñõåìà ðîçì³ùåííÿ íàêîïè÷óâà÷à ñàæêîâî¿ ñïîðîâî¿ ³íôåêö³¿ 
ó ñåëåêö³éíîìó ïîñ³â³ 

Òàáëèöÿ 1 

Â³äñîòîê íåóøêîäæåíèõ ñåëåêö³éíèõ íîìåð³â çà ðåçóëüòàòàìè ïîëüîâîãî 
îö³íþâàííÿ ðîçñàäíèê³â, ïî ðîêàõ

Ðîçñàäíèê

X
– 

2009 
X
– 

2010 
X
–  

2014 
ê³ëüê³ñòü, 

øò.
 %

ê³ëüê³ñòü, 
øò.

 %
ê³ëüê³ñòü, 

øò.
 %

 Ã³áðèäíèé 
Ã³áðèäíèõ ïîïóëÿö³é 
Ñåëåêö³éíèé 
Êîíòðîëüíèé 
Ïîïåðåäíº ÑÂ 
Êîíêóðñíå ÑÂ

268 
232 

11900 
474 
44 
38

73,6 
39,4 
82,5 
87,3 
87,5 
91,3

274 
216 

10100 
464 
72 
60

67,3 
51,7 
85,0 
83,3 
82,5 
90,9

259 
220 

9500 
472 
55 
36

72,5 
47,3 
83,6 
89,5 
83,5 
90,5

Çà ðåçóëüòàòàìè ðåàêö³¿ ñåëåêö³éíèõ íîìåð³â íà ôîíîâå íàâàíòà-
æåííÿ ùîðîêó â óñ³õ ðîçñàäíèêàõ ïðîâîäèëè æîðñòêå ïîëüîâå âèáðàêî-
âóâàííÿ. Çàâäÿêè öüîìó ç êîæíèì åòàïîì ñåëåêö³¿ ê³ëüê³ñòü ðåçèñòåíòíèõ 
ãåíîòèï³â â³äíîñíî çàãàëüíîãî îáñÿãó ñåëåêö³éíîãî ìàòåð³àëó ó íàñòóï-
íèõ ðîçñàäíèêàõ çðîñòàëî (òàáë. 1). 

Ïðè îö³íþâàíí³ ñåëåêö³éíîãî ìàòåð³àëó âèêîðèñòîâóâàëè ñïîñ³á ïðî-
âîêàö³éíîãî ³íôåêö³éíîãî ôîíó äëÿ îö³íêè ñåëåêö³éíîãî ìàòåð³àëó îçèìî-
ãî ÿ÷ìåíþ íà ãðóïîâó ñò³éê³ñòü äî ïîïóëÿö³é ëåòþ÷èõ òà òâåðäî¿ âèä³â ñàæ-
êè ç ³íâàç³éíèì òåñòóâàííÿì íà åòàï³ êîíêóðñíîãî ñîðòîâèïðîáóâàííÿ. 

Äëÿ îñòàòî÷íîãî âèçíà÷åííÿ ð³âíÿ ³ìóí³òåòó ñîðòîçðàçê³â ó êîíêóðñ-
íîìó ñîðòîâèïðîáóâàíí³ ïðîâîäèëè òåñòîâå îö³íþâàííÿ íà ³íâàç³éíîìó 
ôîí³ — øòó÷íå çàðàæåííÿ íàñ³ííÿ ïîïóëÿö³ÿìè ñïîð (òàáë. 2, 3). 
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Òàáëèöÿ 2 

Òåñòîâå îö³íþâàííÿ ë³í³é êîíêóðñíîãî ñîðòîâèïðîáóâàííÿ íà ñò³éê³ñòü 
äî ì³ñöåâî¿ ïîïóëÿö³¿ ó 2009 ð.

ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. nigra 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. nigra 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. hordei 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. hordei 

íà ôîí³

ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19

– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
+ 
–

– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
+ 
–

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19

– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
– 
–

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38

– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

Òåñòîâå îö³íþâàííÿ ï³ñëÿ ðîòàö³¿ ñåëåêö³éíîãî ìàòåð³àëó, ùî âêëþ-
÷àº âñ³ ëàíêè ñåëåêö³¿, ïîêàçàëî âèñîêèé ð³âåíü äîñòîâ³ðíîñò³ ïîëüîâî¿ 
îö³íêè íà ïðèêëàä³ êîíêóðñíîãî ñîðòîâèïðîáóâàííÿ (89,5 %) (òàáë. 2). 
Ç 38 ñîðòîçðàçê³â, ùî áóëè âèïðîáóâàí³ ó ÊÑÂ 2009 ðîêó, 4 âèÿâèëèñÿ 
ñïðèéíÿòëèâèìè, ïðè÷îìó çà ïîëüîâîþ îö³íêîþ ³äåíòèô³êîâàíî 3, òîá-
òî òåñòîâå äîñë³äæåííÿ äîçâîëèëî ëèøå â³äêîðèãóâàòè îñòàòî÷íó îö³íêó. 
Ñåëåêö³éíèé ñîðòîçðàçîê ¹ 37 ó 2010 ðîö³ áóëî ïåðåäàíî äî ÄÑÂ ï³ä 
íàçâîþ Ñí³ãîâà êîðîëåâà. 

Àíàëîã³÷í³ ðåçóëüòàòè îäåðæàíî ó 2011 ðîö³ ïðè òåñòîâîìó îö³íþâàí-
í³ êîíêóðñíîãî ñîðòîâèâ÷åííÿ (òàáë. 3). 

²ç 60 çðàçê³â 90 % âèÿâèëèñÿ ñò³éêèìè, ç 6 ñïðèéíÿòëèâèõ — 5 ñïðèé-
íÿòëèâ³ äî òâåðäî¿ ñàæêè, ùî ï³äòâåðäæóº ôàêò ç÷åïëåíîãî óñïàäêóâàííÿ 
äîì³íàíòíèõ ãåí³â Rung ³ Ruh äî çáóäíèê³â Ustilago nigra òà Ustilago hordei. 

Ñåëåêö³éíèé ñîðòîçðàçîê ¹ 11 ó 2011 ðîö³ áóëî ïåðåäàíî äî äåð-
æàâíîãî ñîðòîâèâ÷åííÿ ï³ä íàçâîþ Äåâ’ÿòèé âàë. 

Ó ïîïåðåäí³õ ðîáîòàõ [7] ïîâ³äîìëÿëîñÿ ïðî äîì³íàíòíèé õàðàêòåð 
ïðîÿâó áëèçüêîãî äî îïèñàíèõ äîíîð³â. Îòæå, çàãàëüíèé ð³âåíü ðåöåñèâ-
íèõ ãîìîçèãîò (óðàæåíèõ ãåíîòèï³â), ùî ñïîñòåð³ãàëèñÿ ó êîíêóðñíîìó, 
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Òàáëèöÿ 3 

Òåñòîâå îö³íþâàííÿ ë³í³é êîíêóðñíîãî ñîðòîâèïðîáóâàííÿ íà ñò³éê³ñòü 
äî ì³ñöåâî¿ ïîïóëÿö³¿ ó 2011 ðîö³

ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. nigra 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. nigra 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. hordei 

íà ôîí³
ÊÑÂ 
¹ 

Ñò³éê³ñòü 
äî U. hordei 

íà ôîí³
ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.
ïðè-
ðîä.

øòó÷í.

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
+ 
+ 
+ 
+ 
+ 
+ 
+

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
+ 
– 
– 
– 
– 
+ 
+ 
+ 
– 
– 
– 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
–

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
– 
– 
– 
– 
+ 
+ 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
–

– 
– 
– 
– 
– 
– 
– 
– 
– 
– 
+ 
+ 
– 
– 
– 
– 
+ 
– 
– 
– 
+ 
– 
– 
– 
– 
– 
– 
– 
– 
–

ñîðòîâèïðîáóâàíí³ çàëåæàâ â³ä ê³ëüêîñò³ ãåòåðîçèãîò íà ïî÷àòêîâèõ ëàí-
êàõ ñåëåêö³¿, ùî ïåâíèì ÷èíîì óñêëàäíþº ñåëåêö³éíó ðîáîòó íà ñò³éê³ñòü 
íà îñíîâ³ ïðîïîíîâàíèõ äîíîð³â. 

Çà äîïîìîãîþ êîðåëÿö³éíèõ çàëåæíîñòåé âèÿâëåíèé ò³ñíèé çâ’ÿçîê 
ì³æ ïðîäóêòèâí³ñòþ êîëîñà òà ä³ëÿíêè ³ç ñò³éê³ñòþ äî ñàæêîâèõ ïàòîãåí³â, 
ÿêà ð³çêî çíèæóº â³ðîã³äí³ñòü âèä³ëåííÿ ïðîäóêòèâíèõ ³ìóííèõ ãåíîòèï³â 
ó ïðîñòèõ êîìá³íàö³ÿõ ñõðåùóâàííÿ. ªäèíèì ìîæëèâèì øëÿõîì îäåð-
æàííÿ ³ìóííèõ ïðîäóêòèâíèõ òðàíñãðåñ³é — ïåðåðèâ÷àñòà ñòóï³í÷àñòà ã³-
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áðèäèçàö³ÿ, ÿêà ìîæå äîïîìîãòè îñëàáèòè ãåíåòè÷íèé çâ’ÿçîê àëåëüíèõ 
ëîêóñ³â ñò³éêîñò³ ³ç ïîá³÷íèìè íåãàòèâíèìè îçíàêàìè (ñõåìà). 

Áàãàòîñòóï³í÷àñòîþ ã³áðèäèçàö³ºþ áóëè ñòâîðåí³ íà øòó÷íîìó ³íôåê-
ö³éíîìó ôîí³ ñîðòè ³ç ãðóïîâîþ ñò³éê³ñòþ äî ì³ñöåâèõ ïîïóëÿö³é ðàñ ÷îð-
íî¿ ëåòþ÷î¿ òà òâåðäî¿ âèä³â ñàæîê (Àáîðèãåí, Àêàäåì³÷íèé, Àéâåíãî, Áó-
ðåâ³é, Ñí³ãîâà êîðîëåâà, Äåâ’ÿòèé âàë, Âàëüê³ð³ÿ (ÄÑÂ), Ïðåçåíò (ÄÑÂ)) 
áåç áóäü-ÿêèõ äîäàòêîâèõ çàòðàò ô³íàíñ³â ³ ÷àñó (òàáë. 4). 

Ïåðøå, ùî ìîæíà ïîì³òèòè ïðè ïîð³âíÿíí³ ñîðò³â Ðîñàâà ³ Îñíîâà ç 
ñîðòàìè, ñòâîðåíèìè ó â³ää³ë³ ï³çí³øå, öå ïîêàçíèêè ïëàñòè÷íîñò³ íîâèõ 
ãåíîòèï³â. Çà ñò³éê³ñòþ äî âèëÿãàííÿ ³ ïîñóõîñò³éê³ñòþ íîâ³ ñîðòè íå ïî-
ñòóïàþòüñÿ ñòàðèì. Çàâäÿêè ñêîðîñòèãëîñò³ âîíè êðàùå óíèêàþòü çàïà-
ëó çåðíà ï³ä ÷àñ ë³òíüî¿ ïîñóõè. Çà çèìîñò³éê³ñòþ òàê³ ñîðòè, ÿê Òðóä³âíèê, 
Àáîðèãåí ³ Àêàäåì³÷íèé, äåùî ïîñòóïàþòüñÿ ñòàíäàðòàì (òàáë. 4). 

Áàãàòîð³÷íå âèâ÷åííÿ ïîêàçíèêà ìàñè 1000 çåðåí ïîêàçàëî, ùî ó 
ñîðò³â Ðîñàâà ³ Îñíîâà åêñïðåñ³ÿ îçíàêè ò³ñíî ïîâ’ÿçàíà ç óìîâàìè ðîêó, 
òîìó çà ö³ºþ îçíàêîþ âîíè íå ìîæóòü ââàæàòèñÿ ñòàëèìè, íàòîì³ñòü íîâ³ 
ñîðòè — Ñåëåíà Ñòàð, Àáîðèãåí, Áóðåâ³é, Ñí³ãîâà êîðîëåâà òà Äåâ’ÿòèé 
âàë ïîêàçóþòü êàðòèíó ïðîòèëåæíó. Çà ðîêè âèâ÷åííÿ, ÿê³ çíà÷íî ð³ç-
íèëèñÿ çà ïîãîäíèìè óìîâàìè, êîëèâàííÿ áà÷èìî íà ð³âí³ 3–5 %. Íîâ³ 
ñîðòè íå ïîñòóïàþòüñÿ ïîïåðåäí³ì Ðîñàâ³ òà Îñíîâ³ çà ïðîäóêòèâí³ñòþ. 
Íîâèíêè íàøîãî â³ää³ëó Ñí³ãîâà êîðîëåâà òà Äåâ’ÿòèé âàë âèð³çíÿëèñÿ ³ 
âèñîêèì ïîòåíö³àëîì óðîæàéíîñò³: 9,4–11,6 ò/ãà. 

Çíà÷íîþ ö³íí³ñòþ ñîðò³â Áóðåâ³é, Ñí³ãîâà êîðîëåâà òà Äåâ’ÿòèé âàë 
º ¿õíÿ âèñîêà ïëàñòè÷í³ñòü ³ ñò³éêà ïðîäóêòèâí³ñòü ïðîòÿãîì ðîê³â âè-
â÷åííÿ. 

Âèñíîâêè. Àïðîáîâàíî åôåêòèâíèé ñïîñ³á ïðîâîêàö³éíîãî ³íôåê-
ö³éíîãî ôîíó äëÿ îö³íêè ñåëåêö³éíîãî ìàòåð³àëó îçèìîãî ÿ÷ìåíþ íà ãðó-
ïîâó ñò³éê³ñòü äî ïîïóëÿö³é ëåòþ÷î¿ ÷îðíî¿ (Ustilago nuda. U. nigra Tapke 
(= U. avenae (Pers.) Rostr) òà òâåðäî¿ (Ustilago hordei (Pers). Lagerh) âèä³â 
ñàæêè ç ³íâàç³éíèì òåñòóâàííÿì íà åòàï³ êîíêóðñíîãî ñîðòîâèïðîáóâàí-
íÿ. Ñïîñ³á äîçâîëÿº áåç äîäàòêîâèõ ìàòåð³àëüíèõ âèòðàò ìàêñèìàëüíî 
îá’ºêòèâíî ïðîâîäèòè ïîëüîâó îö³íêó íà ñò³éê³ñòü äî ì³ñöåâèõ ïîïóëÿö³é 
ñàæêè, ïî÷èíàþ÷è ç ïåðøèõ ëàíîê ñåëåêö³éíîãî ïðîöåñó. 

Çà äîïîìîãîþ ïðîïîíîâàíîãî ñïîñîáó â ÑÃ²–ÍÖÍÑ ñòâîðåíî íèçêó 
ñîðò³â: Àêàäåì³÷íèé, Àéâåíãî (2012), Áóðåâ³é (2013), Ñí³ãîâà êîðîëåâà 
(2014), Äåâ’ÿòèé âàë (2015), Âàëüê³ð³ÿ (ÄÑÂ ç 2014) òà ãîëîçåðíèé ñîðò-
äâîðó÷êà Ïðåçåíò (ÄÑÂ ç 2015). 
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UDC 633:631.527 

Legkun I. B. Plant Breeding and Genetics Institute — National Center of 
Seed and Cultivar Investigations 

EVALUATION AND SELECTION FOR RESISTANCE TO SMUT 
PATHOGENS IN WINTER BARLEY BREEDING PROGRAM 

The method of a natural infection under a strong background in the field 
and testing (artificial) evaluation of the genotypes are described allowing with-
out significant material costs maximum objectively to conduct a field evalua-
tion and selection of breeding material for resistance to local populations of 
loose smut (Ustilagonigra) and covered smut (Ustilago hordei) species. 

With the proposed method a number of varieties have been developed — 
Akademichnyi, Aivenho (2012), Burevii (2013), Snihova koroleva (2014), De-
viatyival (2015) and hulless alternate variety Prezent. 

ÓÄÊ 633:631.527 

Ëåãêóí È. Á. 

ÎÖÅÍÊÀ È ÎÒÁÎÐ Â ÑÅËÅÊÖÈÈ ÎÇÈÌÎÃÎ ß×ÌÅÍß 
ÍÀ ÓÑÒÎÉ×ÈÂÎÑÒÜ Ê ÃÎËÎÂÍÅÂÛÌ ÏÀÒÎÃÅÍÀÌ 

Ïðèâåäåí ñïîñîá ñîçäàíèÿ ïðîâîêàöèîííîãî èíôåêöèîííîãî ôîíà 
äëÿ îöåíêè ñåëåêöèîííîãî ìàòåðèàëà îçèìîãî ÿ÷ìåíÿ íà ãðóïïîâóþ 
óñòîé÷èâîñòü ê ïîïóëÿöèÿì ÷åðíîé ïûëüíîé (Ustilago n³gra) è òâåðäîé 
(Ustilago hordei) âèäàì ãîëîâíè ñ òåñòîâûì (èíâàçèéíûì) îöåíèâàíèåì 
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íà ýòàïå êîíêóðñíîãî ñîðòîèñïûòàíèÿ. Ñïîñîá ïîçâîëÿåò áåç áîëüøèõ 
ìàòåðèàëüíûõ çàòðàò îáúåêòèâíî îöåíèâàòü è îòáèðàòü ñåëåêöèîííûé 
ìàòåðèàë, óñòîé÷èâûé ê ìåñòíûì ïîïóëÿöèÿì ïûëüíîé ÷åðíîé è òâåð-
äîé âèäîâ ãîëîâíè. 

Ñ ïîìîùüþ ïðåäëîæåííîãî ñïîñîáà ñîçäàíû ñîðòà: Àêàäåìè÷íûé, 
Àéâåíãî (2012), Áóðåâèé (2013), Ñíåæíàÿ êîðîëåâà (2014), Äåâÿòûé âàë 
(2015) è ãîëîçåðíûé ñîðò-äâóðó÷êà Ïðåçåíò. 
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Â. ². Ñ²×ÊÀÐ, ïðîô., ä. á. í., ãîë. íàóê. ñï³âðîá., 
Ã. Ä. ËÀÂÐÎÂÀ, ê. á. í., ïðîâ. íàóê. ñï³âðîá., 
Î. ². ÃÀÍÆÅËÎ, ñò. íàóê. ñï³âðîá. 
Î. Î. ÌÎËÎÄ×ÅÍÊÎÂÀ, ä. á. í., çàâ. ëàá., 
Â. Ã. ÀÄÀÌÎÂÑÜÊÀ, ê. á. í., ñò. íàóê. ñï³âðîá. 
ÑÃ²–ÍÖÍÑ, Îäåñà 
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Ïðîòÿãîì ðÿäó ïîñóøëèâèõ ðîê³â áóëà ïðîâåäåíà îö³íêà âåëèêîãî 
íàáîðó ñîðò³â ñî¿ çà óðîæàéí³ñòþ ³ á³îõ³ì³÷íèìè ïîêàçíèêàìè ÿêîñò³ 
íàñ³ííÿ. Âèä³ëåí³ ñîðòè, ÿê³ âèð³çíÿþòüñÿ ö³ííèì êîìïëåêñîì ãîñ-
ïîäàðñüêî âàæëèâèõ îçíàê çà óìîâ äåô³öèòó âîëîãè ³ ï³äâèùåíèõ 
òåìïåðàòóð ïîâ³òðÿ. Øëÿõîì ã³áðèäèçàö³¿ ñòâîðåí³ íîâ³ ë³í³¿ ñî¿, 
ùî õàðàêòåðèçóþòüñÿ ï³äâèùåíîþ ïðîäóêòèâí³ñòþ çà ïîñóøëèâèõ 
óìîâ ³ âèñîêèì ð³âíåì á³ëêîâîñò³ íàñ³ííÿ. 

Êëþ÷îâ³ ñëîâà: ñîÿ, óðîæàéí³ñòü, ïîñóõîñò³éê³ñòü,âì³ñò á³ëêà, âì³ñò 
îë³¿, àêòèâí³ñòü ³íã³á³òîð³â òðèïñèíó òà ë³ïîêñèãåíàçè. 

Âñòóï. Ïðîòÿãîì îñòàíí³õ äåñÿòèð³÷ â Óêðà¿í³ ïàðàëåëüíî ç áóðõëè-
âèì çðîñòàííÿì âèðîáíèöòâà ñî¿ ñïîñòåð³ãàþòüñÿ ïîì³òí³ çì³íè ïîãîä-
íèõ ôàêòîð³â, ÿê³ îñîáëèâî ïîñèëèëèñü ó ñòåïîâ³é òà ë³ñîñòåïîâ³é çîíàõ 
íàøî¿ êðà¿íè. Ñóòòºâî çðîñòàº òåìïåðàòóðà ïîâ³òðÿ ó âåñíÿíèé ³ ë³òí³é 
ïåð³îäè, ïî÷àñò³øàëè òðèâàë³ ì³æäîùîâ³ ³íòåðâàëè, ùî ïðèçâîäÿòü äî 
îäíî÷àñíî¿ íåãàòèâíî¿ ä³¿ íà ðîñëèíè òåìïåðàòóðíîãî òà âîäíîãî ñòðåñ³â. 
Ó çîí³ íàøîãî ñåëåêö³éíîãî öåíòðó òàê³ óìîâè ñêëàëèñÿ îñòàíí³ìè òðüî-
ìà ðîêàìè, ïðè÷îìó ïîñóõà 2014 ðîêó áóëà íàéá³ëüø æîðñòêîþ. Ïðîãíî-
çè ñâ³ä÷àòü ïðî òå, ùî òàê³ ïîãîäí³ çì³íè â³äáóâàòèìóòüñÿ ³ â ïåðñïåêòèâ³. 

Ó çâ’ÿçêó ç öèì ñ³ëüñüêîãîñïîäàðñüêå âèðîáíèöòâî ïîòðåáóº âèñî-
êîàäàïòèâíèõ ñîðò³â, ãîëîâíîþ îñîáëèâ³ñòþ ÿêèõ ìàº áóòè ñòàá³ëüí³ñòü 
âðîæàþ. Õàðàêòåð ïîãîäíèõ óìîâ çîíè íàøîãî ñåëåêöåíòðó äîçâîëÿº 
äîáèðàòè ôîðìè òàêîãî òèïó, îñê³ëüêè ìàéæå ùîð³÷íî òóò âèíèêàþòü ïî-
ñóøëèâ³ ïåð³îäè ó ð³çí³ ôàçè âåãåòàö³éíîãî ðîñòó ðîñëèí. Òîìó ãîëîâíà 
ìåòà íàøî¿ ñåëåêö³éíî¿ ïðîãðàìè ïîëÿãàº ó ïîºäíàíí³ ñòàá³ëüíîñò³ óðî-
æàþ ñî¿ ç ïîçèòèâíîþ éîãî ðåàêö³ºþ íà êë³ìàòè÷í³ çì³íè ïîãîäíèõ óìîâ òà 
³íòåíñèâí³ ôàêòîðè òåõíîëîã³¿ âèðîùóâàííÿ. Ïîêðàùåííÿ ÿêîñò³ íàñ³ííÿ 
ñî¿ º ùå îäíèì âàæëèâèì çàâäàííÿì, îñê³ëüêè ç êîæíèì ðîêîì çðîñòàº 
ïîïèò íà ñîºâó ñèðîâèíó äëÿ ïåðåðîáêè íà õàð÷îâ³ òà êîðìîâ³ ïðîäóêòè. 
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Ìàòåð³àë ³ ìåòîäèêà. Ìàòåð³àëîì äëÿ âèâ÷åííÿ áóëè 1100 ñîðò³â 
â³ò÷èçíÿíî¿ òà çàðóá³æíî¿ ñåëåêö³¿, ÿê³ âèâ÷àëè ïðîòÿãîì 2009 òà 2012–
2014 ðîê³â ó êîëåêö³éíîìó ðîçñàäíèêó, 50 ñîðò³â ð³çíèõ ñåëåêö³éíèõ óñòà-
íîâ, ïåðåâàæíî Óêðà¿íè òà Ðîñ³éñüêî¿ Ôåäåðàö³¿, ÿê³ âèðîùóâàëè â ðîç-
ñàäíèêó åêîëîã³÷íîãî âèïðîáóâàííÿ ïðîòÿãîì 2010–2014 ðîê³â, òà ïîíàä 
500 ñåëåêö³éíèõ ë³í³é, ñòâîðåíèõ ó íàøîìó â³ää³ë³. Ó êîëåêö³éíîìó ðîç-
ñàäíèêó ðîñëèíè âèñ³âàëè îäíîðÿäêîâèìè 1,5-ìåòðîâèìè ä³ëÿíêàìè ç 
ì³æðÿääÿìè 45 ñì. Ñòàíäàðòîì áóâ ñîðò ñåëåêö³¿ ÑÃ² Àðêàä³ÿ îäåñüêà, 
ÿêèé ïðîòÿãîì ìàéæå 30 ðîê³â â óìîâàõ ñóõîäîëó ï³âäíÿ Óêðà¿íè ïîñò³éíî 
çàáåçïå÷óº ï³äâèùåíèé óðîæàé òà âèä³ëÿºòüñÿ âèñîêèì âì³ñòîì á³ëêà â 
íàñ³íí³. Ó ðîçñàäíèêó åêîëîã³÷íîãî âèïðîáóâàííÿ ñîðòè âèðîùóâàëè íà 
÷îòèðèðÿäêîâèõ 10-ìåòðîâèõ ä³ëÿíêàõ ó 5 ïîâòîðåííÿõ. Ñòàíäàðòàìè 
áóëè ñîðòè Âàñèëüê³âñüêà (äëÿ ñêîðîñòèãëî¿ ãðóïè) ³ ßòðàíü (äëÿ ðàí-
íüîñòèãëî¿ ãðóïè). Ïîëüîâ³ äîñë³äæåííÿ ïðîâîäèëè íà åêñïåðèìåíòàëü-
í³é áàç³ Ñåëåêö³éíî-ãåíåòè÷íîãî ³íñòèòóòó «Äà÷íà». 

Òàáëèöÿ 1 

Ìåòåîðîëîã³÷í³ óìîâè â ïåð³îä âåãåòàö³¿ ñî¿, 2009–2014 ðð.

Ïîêàç-
íèê

Ð³ê
Ì³ñÿöü

Ñóìà ÃÒÊ*êâ³-
òåíü

òðàâåíü ÷åðâåíü ëèïåíü
ñåð-
ïåíü

Îïà-
äè, ìì

2009 
2010 
2011 
2012 
2013 
2014

0,0 
48,2 
28,5 
9,0 

39,1 
4,6

40,1 
50,0 
27,5 
55,5 
4,8 

26,2 

9,9 
34,0 
92,6 
28,3 
49,1 
67,6

35,9 
102,5 
25,1 
10,8 
79,6 
58,4

6,3 
32,0 
3,0 

14,0 
3,6 

14,2

92,2 
266,7 
176,7 
117,7 
176,2 
171,0

0,31 
0,87 
0,62 
0,37 
0,58 
0,57

ñåðåäíüî-
áàãàòîð³÷-
íà íîðìà 

27,0 35,0 55,0 46,0 34,0 197,0 0,74

Òåì-
ïåðà-
òóðà 
ïîâ³-
òðÿ, 

îÑ

 2009 
2010 
2011 
2012 
2013 
2014 

 11,1 
10,3 
9,7 

10,9 
11,2 
11,1

16,4 
16,7 
16,3 
19,4 
19,1 
17,2

21,4 
21,9 
20,9 
22,4 
21,9 
20,7

24,5 
24,5 
23,5 
25,7 
23,1 
24,2

22,3 
26,2 
22,4 
24,0 
23,9 
24,0

2934,2 
3055,4 
2846,2 
3141,1 
3042,1 
2981,4

ñåðåäíüî-
áàãàòîð³÷-
íà íîðìà 

9,0 15,3 19,6 21,4 21,2 2652,9

* — ÃÒÊ = ( îïàä³â /  àêò. òåìïåðàòóð) 10. 

Çà Ã. Ò. Ñåëÿí³íîâèì ³ Ñ. À. Ñàïîæí³êîâîþ [3], âåëè÷èíà ÃÒÊ çà ë³òí³é 
ïåð³îä á³ëüøå 1,6 õàðàêòåðèçóº íàäì³ðíî âîëîãó çîíó, 1,6–1,3 — ë³ñîâó 
âîëîãó çîíó, 1,3–1,0 — Ë³ñîñòåï (íåäîñòàòíº çâîëîæåííÿ), 1,0–0,7 — 
Ñòåï (ïîñóøëèâó çîíó), 0,7–0,4 — ñóõèé Ñòåï (äóæå ïîñóøëèâó çîíó), 0,4 
³ ìåíøå — íàï³âïóñòåëþ ³ ïóñòåëþ. 
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Ïîãîäí³ óìîâè ó ðîêè âèïðîáóâàíü äóæå â³äð³çíÿëèñü (òàáë. 1), ïðîòå 
íàâ³òü ó íàéêðàùîìó ç íèõ 2010 ðîö³ ðåæèì çâîëîæåííÿ íå áóâ ñïðèÿò-
ëèâèé äëÿ ñî¿, àäæå äëÿ ôîðìóâàííÿ ñòàá³ëüíèõ âðîæà¿â ö³é êóëüòóð³ çà 
ïåð³îä âåãåòàö³¿ íåîáõ³äíî â³ä 350 äî 400 ìì îïàä³â [1]. Ñåðåäíÿ òåì-
ïåðàòóðà ïîâ³òðÿ ïðîòÿãîì ðîê³â âèïðîáóâàííÿ áóëà âèùîþ çà ñåðåäíþ 
áàãàòîð³÷íó. Îñîáëèâî ïîñóøëèâèìè âèÿâèëèñü 2009, 2012, 2013 ³ 2014 
ðîêè. Õàðàêòåðíîþ îñîáëèâ³ñòþ öèõ ðîê³â áóëè äóæå âèñîê³ òåìïåðàòóðè 
ïîâ³òðÿ ó ëèïí³ òà ñåðïí³, ÿê³ ïåðåâèùóâàëè ñåðåäí³ áàãàòîð³÷í³ çíà÷åííÿ 
íà 3–4 °Ñ, âíàñë³äîê ÷îãî ò³ íåçíà÷í³ îïàäè ó âèãëÿä³ äîùó áóëè íååôåê-
òèâí³. Ó ðåçóëüòàò³ öüîãî óðîæàéí³ñòü âñ³õ ñîðò³â ð³çêî çíèæóâàëàñü, îñî-
áëèâî ó 2014 ðîö³. 

Á³îõ³ì³÷íèé àíàë³ç íàñ³ííÿ ñî¿ ïðîâîäèëè â ëàáîðàòîð³¿ á³îõ³ì³¿ ÑÃ² 
çà çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè, ñòàòèñòè÷íèé — çà Á. À. Äîñïºõî-
âèì [2]. 

Ðåçóëüòàòè òà îáãîâîðåííÿ. Ç îäåðæàíèõ äàíèõ ìîæíà çðîáèòè âè-
ñíîâîê, ùî çîíà, äå çíàõîäèòüñÿ ÑÃ², º çðó÷íèì ïîë³ãîíîì äëÿ âèÿâëåííÿ 
íàéá³ëüø àäàïòîâàíèõ äî ïîñóøëèâèõ óìîâ ãåíîòèï³â ñî¿ íà ð³çíèõ åòàïàõ 
âåãåòàö³¿ â ïðèðîäíîìó ñåðåäîâèù³. Ñåëåêö³éíèé ïðîöåñ ïîòðåáóº ïî-
ñò³éíîãî ïîïîâíåííÿ íîâèìè äîíîðàìè òà äæåðåëàìè ãîñïîäàðñüêî ö³í-
íèõ îçíàê. Ëèøå ïðîãðàìà, çàñíîâàíà íà øèðîê³é ãåíåòè÷í³é áàç³, ìîæå 
ìàòè ñóòòºâ³ ñåëåêö³éí³ äîñÿãíåííÿ. Òîìó ìè ùîð³÷íî âèïðîáîâóºìî â íà-
ø³é çîí³ çíà÷íèé íàá³ð íîâèõ ñîðò³â, à òàêîæ âåëèêó ê³ëüê³ñòü êîëåêö³éíèõ 
ñîðòîçðàçê³â ³ç ð³çíèõ êðà¿í ñâ³òó. Ï³ñëÿ ´ðóíòîâíîãî âèâ÷åííÿ êðàù³ ³ç 
íèõ çàëó÷àºìî äî ã³áðèäèçàö³¿. Æîðñòêà ïîñóõà ïðîòÿãîì ëèïíÿ–ñåðïíÿ 
2012, 2013 ³ 2014 ðîê³â ïðèçâîäèëà äî îïàäàííÿ áîá³â, ¿õíüî¿ ùóïëîñò³ 
òà ïîãàíîãî ðîçâèòêó íàñ³ííÿ. Äîçð³âàëè óñ³ ñîðòè ìàéæå îäíî÷àñíî: ó 
ïåðø³é — íà ïî÷àòêó äðóãî¿ äåêàäè ñåðïíÿ. Àëå òàê³ ïîãîäí³ óìîâè äî-
çâîëèëè âèÿâèòè íàéá³ëüø ïîñóõîñò³éê³ ñîðòè. 

Ó ñêîðîñòèãë³é ãðóï³ (22 ñîðòè) çà êîìïëåêñîì ãîñïîäàðñüêî ö³ííèõ 
îçíàê êðàùèìè áóëè Âîðñêëà, Àãàò, Ñïðèíò, Ñåëåêòà, Àìåòèñò, Ä³îíà, 
Ïðîòå¿íêà, Ðîìàíòèêà, Ìåäåÿ (òàáë. 2). Âîíè ñóòòºâî ïåðåâèùóâàëè 
ñòàíäàðò çà óðîæàéí³ñòþ ó ïîñóøëèâèõ 2012 ³ 2013 ðîêàõ. Ïðîòå ó á³ëüø 
ñïðèÿòëèâ³ çà ïîãîäíèìè óìîâàìè 2010 òà 2011 ðîêè ò³ëüêè Âîðñêëà òà 
Ïðîòå¿íêà äàëè óðîæàé íà ð³âí³ ñòàíäàðòíîãî ñîðòó. Íàéá³ëüø ñòàá³ëüíè-
ìè çà óðîæàéí³ñòþ áóëè ñîðòè Ñåëåêòà, Àìåòèñò, Ä³îíà òà Ìåäåÿ. 

Ó ðàííüîñòèãë³é ãðóï³ çà ðåçóëüòàòàìè 5 ðîê³â âèïðîáóâàííÿ êðàù³ 
ðåçóëüòàòè ïîêàçàëè ñîðòè â³ò÷èçíÿíî¿ ñåëåêö³¿ Àëüòà¿ð, Þâ³ëåéíà, Ôåì³-
äà, Âàëþòà, Áåðåãèíÿ, Çíàõ³äêà, Äàíêî, Ñÿéâî (òàáë. 3). Â òîé æå ÷àñ ñîð-
òè àìåðèêàíñüêî¿ òà êàíàäñüêî¿ ñåëåêö³¿, ÿê á³ëüø ï³çíüîñòèãë³, ñóòòºâî 
ñòðàæäàëè çà óìîâ íàøî¿ çîíè. Òàê, ó 2014 ðîö³ ñîðòè Ëàìáåðò ³ Ìåä³ñîí 
äàëè âñüîãî 0,2 ö/ãà íàñ³ííÿ, ÿêå áóëî äóæå íèçüêî¿ ÿêîñò³. 

Íàéìåíøå çíèçèëè óðîæàéí³ñòü çà ïîñóøëèâèõ óìîâ Ñÿéâî, Þâ³-
ëåéíà, Âàëþòà ³ Äàíêî. Ñîðòè æ Ìåëüïîìåíà, Àëüòà¿ð, Áåðåãèíÿ, Çíà-
õ³äêà ³ ñòàíäàðòè ßòðàíü ³ Âàñèëüê³âñüêà íàëåæàòü äî ãðóïè ñîðò³â
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Òàáëèöÿ 2 

Óðîæàéí³ñòü ñîðò³â ñî¿ ñêîðîñòèãëî¿ ãðóïè â åêîëîã³÷íîìó ñîðòîâèïðîáóâàíí³, 
ö/ãà, 2010–2014 ðð.

Ñîðò 2010 2011 2012 2013 2014 

Ñåðåäíÿ

çà 
2010–
2011 
ðîêè

çà 
2012–
2014 
ðîêè

ð³çíè-
öÿ, %

Âàñèëüê³âñüêà, ñò. 15,4 9,1 2,7 5,0 1,40 12,2 3,0 75,4
Âîðñêëà 10,9 13,0* 4,2* 8,1* 1,75 11,9 4,7 60,5
Ñïðèíò 10,4 12,6* 5,9* 5,2 2,97* 11,5 4,7 59,1
Ïðîòå¿íêà 14,6 9,8 6,2* 4,1 2,13* 12,2 4,1 66,4
Ðîìàíòèêà 12,3 10,4 4,9* 7,3* 1,80 11,3 4,7 58,4
Ìåäåÿ 9,4 11,4* 4,0* 9,3* 1,80 10,4 5,0 51,9
Àìåòèñò 8,5 11,7* 4,8* 8,3* 2,23* 10,1 5,1 49,5
Àãàò 13,2 9,1 5,4* 4,7 2,99* 11,1 4,4 60,4
Ä³îíà 11,6 8,5 6,1* 7,5* 1,30 10,0 5,0 50,0
²çóìðóäíà 12,6 8,6 5,0* 5,4 0,53 10,6 3,6 66,0
Ë-2 (Îðåë) 7,8 11,5* 4,3* 6,9* 1,42 9,6 4,2 56,2
Ñåëåêòà 7,8 9,0 5,6* 5,2 2,32* 8,4 4,4 47,6
Í²Ð

05
2,3 1,7 1,2 0,8 0,6

* — ñóòòºâî ïåðåâèùóº ñòàíäàðò ïðè Ð0,05. 

Òàáëèöÿ 3 

Óðîæàéí³ñòü ñîðò³â ñî¿ ðàííüîñòèãëî¿ ãðóïè â åêîëîã³÷íîìó ñîðòîâèïðîáóâàíí³, 
ö/ãà, 2010–2014 ðð.

Ñîðò 2010 2011 2012 2013 2014 

Ñåðåäíÿ

çà 
2010–
2011 
ðîêè

çà 
2012–
2014 
ðîêè

ð³çíè-
öÿ, %

ßòðàíü, ñò. 12,4 11,7 3,0 2,8 1,5 12,0 2,4 80,0
Àëüòà¿ð 19,4* 10,4 5,9* 3,9* 2,1* 14,9 4,0 73,2
Þâ³ëåéíà 14,1 11,8 6,9* 4,0* 2,2* 12,9 4,4 65,9
Ôåì³äà 12,9 10,2 5,2* 3,8* 1,2 11,5 3,4 70,4
Âàëþòà 15,0* 7,0 5,6* 3,6 1,5 11,0 3,6 67,3
Áåðåãèíÿ 14,6 7,8 5,6* 2,3 0,8 11,2 2,9 74,1
Çíàõ³äêà 13,5 9,1 2,4 3,6 2,4* 11,3 2,8 75,2
Äàíêî 14,4 6,2 4,7* 3,4 1,6 10,3 3,2 68,9
Ñÿéâî 15,1* 4,1 4,4* 3,9* 1,7 9,6 3,3 65,6
Ìåëüïîìåíà 13,7 7,8 2,4 2,6 0,4 10,7 1,8 83,2
Í²Ð

05
2,3 1,7 1,2 1,0 0,6

* — ñóòòºâî ïåðåâèùóº ñòàíäàðò ïðè Ð0,05. 
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³íòåíñèâíîãî òèïó, ÿê³ äîáðå â³äêëèêàþòüñÿ ÿê íà ïîêðàùåííÿ ïîãîä-
íèõ óìîâ, òàê ³ íà ³íòåíñèâí³ ôàêòîðè òåõíîëîã³¿ âèðîùóâàííÿ. Ïðî öå 
ñâ³ä÷àòü ³ ðåçóëüòàòè, îòðèìàí³ ó âèðîáíè÷èõ óìîâàõ. Òàê, íà çðîøåíí³ 
ßòðàíü ó 2011 ðîö³ äàëà óðîæàé 42,5 ö/ãà ó ÒÎÂ «Ñ³Íà» Êàõîâñüêîãî ðà-
éîíó Õåðñîíñüêî¿ îáëàñò³, à Ñÿéâî ³ Âàñèëüê³âñüêà ó 2013 ðîö³ — 39,0 ³ 
41,0 ö/ãà â³äïîâ³äíî â ²íñòèòóò³ ñ³ëüñüêîãî ãîñïîäàðñòâà Êðèìó. ²ç âè-
â÷åíîãî ãåíîôîíäó êîëåêö³éíîãî ðîçñàäíèêà â ñåðåäíüîìó çà 4 ïîñóø-
ëèâ³ ðîêè (2009, 2012, 2013 ³ 2014) âèð³çíèëèñü 12 ñîðò³â, ÿê³ ïåðåâè-
ùèëè óðîæàéí³ñòü ïîñóõîñò³éêîãî ñòàíäàðòó Àðêàä³ÿ îäåñüêà (òàáë. 4). 
Êðàùèìè âèÿâèëèñü Ìåäåÿ (Óêðà¿íà), Nordic (Ïîëüùà) òà ë³í³ÿ ³ç ôðàí-
öóçüêîãî ñîðòó Kalmit. 

Òàáëèöÿ 4 

Óðîæàéí³ñòü íàéá³ëüø ïîñóõîñò³éêèõ ñîðòîçðàçê³â ñî¿ êîëåêö³éíîãî 
ðîçñàäíèêà, ã/ì2, ïî ðîêàõ 

Ñîðòîçðàçîê Ïîõîäæåííÿ 2009 2012 2013 2014 Ñåðåäíº 
Àðêàä³ÿ îäåñüêà,ñò. Óêðà¿íà, ÑÃ² 71,1 22,2 57,5 14,1 41,2
Poland Yellow ÑØÀ 112,6 25,2 121,5 23,7 70,7
Áóëäóðè Ëèòâà 77,0 16,3 74,1 22,2 47,9
Nordic Ïîëüùà 133,3 123,0 88,9 8,9 88,5
Olivkova prebedovska ×åõ³ÿ 100,7 22,2 35,6 23,7 45,6
Hana – // – 109,6 8,9 44,4 23,7 46,7
HM 648 (Rita) – // – 17,8 80,0 91,9 16,3 51,5
Montreal Í³ìå÷÷èíà 17,8 26,7 103,7 25,2 43,3
Ë³í³ÿ ³ç ñîðòó Kalmit 
(ñ³ðîêîðè÷íåâèé 
ðóá÷èê íàñ³ííÿ)

Ôðàíö³ÿ 91,9 71,1 148,1 23,7 83,7

Ìåäåÿ Óêðà¿íà 222,2 38,5 134,8 25,2 105,2
Âàëþòà – // – 74,1 54,8 47,4 35,6 53,0
Êè¿âñüêà 98 – // – 59,3 32,6 54,8 19,3 41,5
ÂÈÐ 5048 Êàçàõñòàí 50,4 88,9 62,2 14,8 54,1

Çà ðåçóëüòàòàìè 2013–2014 ðîê³â íàéâèùó ïðîäóêòèâí³ñòü ïîêàçàëè 
óêðà¿íñüê³ ñîðòè ÊÑ-9 (101,5 ã/ì2), Àìåòèñò (94,8 ã/ì2), Ñïðèíò (85,2 ã/ ì2), 
Ëèá³äü (83,7 ã/ì2), Åñòàôåòà (81,5 ã/ì2), Ìåäåÿ (80,0 ã/ì2), êàíàäñüêà ë³-
í³ÿ 70–74 (83,7 ã/ì2) òà ë³í³ÿ ³ç ñîðòó Kalmit (85,9 ã/ì2). Ö³ ôîðìè ðåêîìåí-
äóºìî äëÿ âèêîðèñòàííÿ â ñåëåêö³éíèõ ïðîãðàìàõ ïðè ñòâîðåíí³ ñò³éêèõ 
äî ï³äâèùåíèõ òåìïåðàòóð òà íåñòà÷³ âîëîãè ñîðò³â. 

Äëÿ ñòâîðåííÿ ñîðò³â ç ï³äâèùåíèì ð³âíåì á³ëêà íåîáõ³äí³ äæåðå-
ëà òà äîíîðè ö³º¿ îçíàêè. Áàæàíî, ùîá âîíè áóëè ð³çíîãî ãåíåòè÷íîãî 
òà ãåî ãðàô³÷íîãî ïîõîäæåííÿ. Øëÿõîì ¿õ ñõðåùóâàííÿ ì³æ ñîáîþ àáî ç 
âèñîêîïðîäóêòèâíèìè ãåíîòèïàìè ìîæëèâî îäåðæàòè òðàíñãðåñèâí³ çà 
ö³ºþ îçíàêîþ íîâ³ ñåëåêö³éí³ ë³í³¿. Ó ñâî¿õ äîñë³äæåííÿõ äîáîðó ôîðì òà-
êîãî òèïó ìè ïðèä³ëÿºìî îñîáëèâó óâàãó, òîìó ùîð³÷íî âèâ÷àºìî ãîñïî-
äàðñüêî ö³íí³ îçíàêè âåëèêîãî íàáîðó â³ò÷èçíÿíèõ òà ³íîçåìíèõ ñîðò³â ç 
ìåòîþ çàëó÷åííÿ êðàùèõ äî ã³áðèäèçàö³¿. 



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  119

×îòèðèð³÷í³ äàí³ çà âì³ñòîì á³ëêà â íàñ³íí³ ñîðò³â åêîëîã³÷íîãî âè-
ïðîáóâàííÿ íàâåäåí³ â òàáëèö³ 5. Âèäíî, ùî íàéá³ëüøèé âì³ñò éîãî âè-
ÿâèëè ó ñîðò³â Îäåñüêà 150 (42,4 %) ³ Àíàòîë³¿âêà (42,2 % â ñåðåäíüîìó 
çà 4 ðîêè). Íà îñíîâ³ îäåðæàíèõ äàíèõ ìîæíà ðåêîìåíäóâàòè ö³ ñîðòè, à 
òàêîæ Êè¿âñüêó 98, Ìåëüïîìåíó, Îêñàíó, Ðóñó òà Ôåí³êñ äëÿ îäåðæàííÿ 
êîíöåíòðàò³â òà ³çîëÿò³â. ²ç ¿õíüîãî íàñ³ííÿ ìîæëèâî âèä³ëèòè íàéá³ëüøó 
ê³ëüê³ñòü õàð÷îâîãî á³ëêà. 

Òàáëèöÿ 5 

Âì³ñò á³ëêà ó êðàùèõ âèñîêîá³ëêîâèõ ñîðò³â ñî¿ â åêîëîã³÷íîìó 
âèïðîáóâàíí³, %, ïî ðîêàõ

Ñîðò 2010 2011 2012 2013 

Ñåðåäíº
çà 

2010–
2011 
ðîêè

çà 
2012–
2013 
ðîêè

ð³çíèöÿ

Âàñèëüê³âñüêà, ñò. 39,4 40,4 40,8 39,9 39,9 40,3 0,4
ßòðàíü, ñò. 37,5 38,7 41,3 41,0 38,1 41,1 3,0
Îäåñüêà 150 40,5 42,3 43,3 43,6 41,4 43,4 2,0
Àíàòîë³¿âêà 40,6 41,1 43,7 43,4 40,8 43,5 2,7
Êè¿âñüêà 98 40,6 41,3 41,9 41,0 40,9 41,4 0,5
Ìåëüïîìåíà 40,2 39,7 43,5 42,2 39,9 42,8 2,9
Ðóñà 40,4 38,0 43,0 40,6 39,2 41,8 2,6
Îêñàíà 38,8 38,7 43,8 42,5 38,7 43,1 4,4
Ðàâí³öà 38,3 39,9 42,8 40,3 39,1 41,5 2,4
ªëåíà 40,4 39,1 41,5 38,6 39,7 40,0 0,3
Ôåí³êñ 40,4 37,4 42,2 42,5 38,9 42,3 3,4
Àðêàä³ÿ îäåñüêà 39,4 38,5 39,9 41,6 38,9 40,7 1,8
Ôàåòîí 38,5 38,7 42,9 38,2 38,6 40,5 1,9

Â³äîìî, ùî ó ðîêè ç á³ëüø âèñîêîþ òåìïåðàòóðîþ ïîâ³òðÿ ïðîòÿãîì 
ïåð³îäó âåãåòàö³¿ âì³ñò á³ëêà ó íàñ³íí³ ñî¿ ï³äâèùóºòüñÿ. Öÿ çàêîíîì³ð-
í³ñòü ï³äòâåðäèëàñü ³ ó íàøîìó äîñë³äæåíí³. Ç òàáëèö³ 5 âèäíî, ùî âì³ñò 
á³ëêà ó äóæå ïîñóøëèâèõ 2012–2013 ðîêàõ áóâ âèùèì, í³æ ó 2010–2011 
ðîêàõ ç á³ëüø ñïðèÿòëèâèìè ïîãîäíèìè óìîâàìè. Ó òàêèõ ñîðò³â, ÿê ªëå-
íà, Êè¿âñüêà 98 òà Âàñèëüê³âñüêà ï³äâèùåííÿ á³ëêîâîñò³ áóëî íåçíà÷íèì 
(ìåíøå 1 %). Öå ïîÿñíþºòüñÿ òèì, ùî âîíè íàëåæàòü äî ñêîðîñòèãëî¿ 
ãðóïè ³ âñòèãëè ñôîðìóâàòè á³ëüø³ñòü íàñ³ííÿ äî íàñòàííÿ ïîñóõè ó ëèïí³. 
Â òîé æå ÷àñ ñîðòè ç òðèâàë³øèì âåãåòàö³éíèì ïåð³îäîì â³ä÷óòíî â³äðå-
àãóâàëè íà ïîñóøëèâ³ óìîâè çá³ëüøåííÿì âì³ñòó á³ëêà â³ä 2,0 % (Îäåñüêà 
150) äî 4,4 % (Îêñàíà). 

Äîñèòü âàæëèâî, ùî íàñ³ííÿ ñî¿ áàãàòå íå ëèøå á³ëêîì, àëå é îë³ºþ, 
ÿêà õàðàêòåðèçóºòüñÿ âèñîêîþ õàð÷îâîþ ö³íí³ñòþ. Âì³ñò æèðó â íàñ³íí³ 
ñîðò³â åêîëîã³÷íîãî âèïðîáóâàííÿ íàâåäåíèé ó òàáëèö³ 6. Âèä³ëèëèñü 
çà öèì ïîêàçíèêîì ñîðòè Çîëîòèñòà (23,5 %), Âîðñêëà (23,4 %), Þã 30 
(22,8 %). Âàæëèâî çàóâàæèòè, ùî, ÿê ïðàâèëî, ï³äâèùåíèì âì³ñòîì îë³¿ 



120 ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)

õàðàêòåðèçóþòüñÿ ñêîðîñòèãë³ ñîðòè, à âèñîêîþ á³ëêîâ³ñòþ ò³, ùî ìàþòü 
á³ëüø ïîäîâæåíèé âåãåòàö³éíèé ïåð³îä. 

Ïîð³âíÿííÿ îë³éíîñò³ íàñ³ííÿ ïîêàçàëî, ùî ó ñîðò³â ñêîðîñòèãëî¿ ãðó-
ïè ó á³ëüø ïîñóøëèâ³ ðîêè âì³ñò æèðó àáî çàëèøàâñÿ íåçì³ííèì (Ñòðà-
òåã³ÿ), àáî ï³äâèùóâàâñÿ íà 0,2–1,8 %. Ó ñîðò³â ç òðèâàë³øèì ïåð³îäîì 
âåãåòàö³¿ îë³éí³ñòü, íàâïàêè, çíèæóâàëàñü íà 0,1–1,9 % (òàáë. 6). 

Òàáëèöÿ 6 

Âì³ñò îë³¿ ó êðàùèõ âèñîêîîë³éíèõ ñîðò³â ñî¿ â åêîëîã³÷íîìó âèïðîáóâàíí³, %, 
ïî ðîêàõ

Ñîðò 2010 2011 2012 2013 

Ñåðåäíº
çà 2010–

2011 
ðîêè

çà 2012–
2013 
ðîêè

ð³çíèöÿ

Âàñèëüê³âñüêà, ñò. 21,6 20,8 20,7 22,1 21,2 21,4 0,2
ßòðàíü, ñò. 23,0 20,1 20,2 19,5 21,5 19,8 –1,7
Çîëîòèñòà 25,0 23,0 22,8 23,0 24,0 22,9 –1,1
Âîðñêëà 23,9 22,4 23,2 24,1 23,1 23,6 0,5
Ñòðàòåã³ÿ 23,6 20,7 22,2 22,1 22,1 22,1 0,0
Þã 30 22,0 22,5 21,9 24,7 22,2 23,3 1,1
Àãàò 23,1 21,7 21,4 21,7 22,4 21,5 –0,9
Â³ííè÷àíêà 23,0 21,8 21,6 21,6 22,4 21,6 –0,8
Ä³îíà 21,5 21,5 23,1 23,6 21,5 23,3 1,8
Óñòÿ 22,0 21,6 22,3 22,2 21,8 22,2 0,4
Äàíêî 23,9 21,1 20,6 20,7 22,5 20,6 –1,9
Àïîëëîí 21,7 21,6 22,2 20,8 21,6 21,5 –0,1

Îñê³ëüêè ïðîöåñ ïåðåðîáêè ñî¿ íà êîðìîâ³ äîáàâêè, õàð÷îâ³ êîíöåí-
òðàòè òà ³çîëÿòè âêëþ÷àº âèäàëåííÿ îë³¿, òî äëÿ òàêî¿ òåõíîëîã³¿ áàæàíî 
ìàòè ñîðòè, ÿê³ ïîºäíóþòü âèñîê³ ïîêàçíèêè ÿê á³ëêîâîñò³, òàê ³ îë³éíîñò³. 
ßê ïîêàçóº â³ò÷èçíÿíà òà çàðóá³æíà ñåëåêö³éíà ïðàêòèêà, ñòâîðèòè ñîðò ç 
ìàêñèìàëüíèìè çíà÷åííÿìè îáîõ ïîêàçíèê³â ïîêè ùî íåìîæëèâî. Òîìó 
âàæëèâî ïîºäíóâàòè ¿õ â îäíîìó ãåíîòèï³ íà òàêîìó ð³âí³, ùîá âîíè íå 
âïëèâàëè íåãàòèâíî íà óðîæàéí³ñòü íàñ³ííÿ. Ñåðåä âèâ÷åíèõ ñîðò³â, à 
âîíè ïðàêòè÷íî âñ³ çàíåñåí³ äî Äåðæàâíîãî ðåºñòðó ñîðò³â Óêðà¿íè àáî 
ïðîõîäÿòü äåðæàâíå âèïðîáóâàííÿ, çà öèì íàïðÿìîì âèêîðèñòàííÿ ìîæ-
ëèâî âèä³ëèòè òàê³, ÿê Âàñèëüê³âñüêà (âì³ñò á³ëêà 39,8 %, æèðó — 21,2 %), 
Âàëåíò³à (39,7 ³ 21,0 %), ²çóìðóäíà (39,0 ³ 21,4 %), Ãîðëèöÿ (39,5 ³ 22,0 %), 
Äàíàÿ (39,1 ³ 21,5 %), Ñâÿòîãîð (39,3 ³ 21,3 %). Ïåðåðîáêà ¿õ íàñ³ííÿ ³ñ-
íóþ÷èìè íà ñüîãîäí³ òåõíîëîã³ÿìè äàñòü íàéêðàùèé åêîíîì³÷íèé åôåêò. 

Êð³ì âåëèêî¿ ê³ëüêîñò³ á³ëêà òà îë³¿, íàñ³ííÿ ñî¿ ì³ñòèòü ðÿä àíòèïî-
æèâíèõ ðå÷îâèí, ñåðåä ÿêèõ íàéá³ëüøå çíà÷åííÿ ìàþòü ³íã³á³òîðè ïðîòå-
àç, ëåêòèíè, ë³ïîêñèãåíàçà, îë³ãîöóêðè. Ïðè âèêîðèñòàíí³ ñèðî¿ ñî¿ â ¿æó 
àáî êîðì âîíè âèêëèêàþòü ð³çíîãî ðîäó ðîçëàäè òðàâëåííÿ òà çàõâîðþ-
âàííÿ. Ö³ àíòèïîæèâí³ ðå÷îâèíè ìàéæå ïîâí³ñòþ ðóéíóþòüñÿ çà òåïëîâî¿ 
îáðîáêè íàñ³ííÿ. 
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Ñóòòºâèé âïëèâ íà õàð÷îâ³ ÿêîñò³ íàñ³ííÿ ñî¿ ìàº ãðóïà ë³ïîêñèãåíàç, 
ÿê³ çóìîâëþþòü ñïåöèô³÷í³ ïðèñìàê ³ çàïàõ. ¯õíÿ á³îëîã³÷íà ðîëü ïîëÿãàº 
â îêèñëåíí³ íåíàñè÷åíèõ æèðíèõ êèñëîò, îñîáëèâî ë³íîëåâî¿ òà ë³íîëå-
íîâî¿, ÿêèõ áàãàòî ì³ñòèòü íàñ³ííÿ ñî¿. Êð³ì òîãî, âîíè ³íàêòèâóþòü –SH 
ãðóïè á³ëê³â, ùî çíèæóº ¿õíþ åìóëüãóþ÷ó çäàòí³ñòü. Ó Êîðå¿ òà ßïîí³¿ óæå 
âèâåäåí³ ñîðòè õàð÷îâîãî òèïó, ó ÿêèõ ïîâí³ñòþ â³äñóòí³ âñ³ ôîðìè ë³ïîê-
ñèãåíàçè. 

Âì³ñò ñóìàðíèõ ³íã³á³òîð³â òðèïñèíó â íàñ³íí³ ñîðò³â ñî¿ åêîëîã³÷íîãî 
âèïðîáóâàííÿ âàð³þâàâ ï³ä ÷àñ âèïðîáóâàííÿ çàëåæíî â³ä ðîêó ³ ñîðòó 
â³ä 21,8 ìã/ã ó Þâ³ëåéíî¿ ó 2010 ðîö³ äî 59,3 ìã/ã ó Áåðåãèí³ ó 2011 ðîö³. 
Ðîçìàõ çíà÷åíü ñåðåäíüî¿ àêòèâíîñò³ ³íã³á³òîð³â òðèïñèíó çà 2010–2013 
ðîêè çíàõîäèâñÿ â ìåæàõ 28,2 ìã/ã (Þâ³ëåéíà) — 45,4 ìã/ã (Êè¿âñüêà 98). 
Âèäíî, ùî ³ñíóº ñóòòºâà ãåíåòè÷íà ì³íëèâ³ñòü ö³º¿ îçíàêè, àëå ñîðò³â, ó 
ÿêèõ âîíà áóëà á äóæå íèçüêîþ, íå âèÿâèëè. Äî íèçüêî³íã³á³òîðíèõ ìîæ-
íà â³äíåñòè ëèøå ñîðò Þâ³ëåéíà (òàáë. 7), ó ÿêîãî ì³í³ìàëüíèé âì³ñò ö³º¿ 
ñïîëóêè ÷³òêî âèä³ëÿâñÿ ïðîòÿãîì óñ³õ ðîê³â äîñë³äæåííÿ. Âàðòî òàêîæ 
çàóâàæèòè ñóòòºâó åêîëîã³÷íó êîìïîíåíòó ì³íëèâîñò³ ö³º¿ îçíàêè. 

Òàáëèöÿ 7 

Âì³ñò ³íã³á³òîð³â òðèïñèíó â íàñ³íí³ ñîðò³â ñî¿ åêîëîã³÷íîãî âèïðîáóâàííÿ, ìã/ã, 
ïî ðîêàõ

Ñîðò 2010 2011 2012 2013 Ñåðåäíº
Âàñèëüê³âñüêà, ñò. 23,7 36,2 39,6 34,3 33,5
ßòðàíü, ñò. 26,9 46,0 28,7 31,8 33,4
Þâ³ëåéíà 19,4 32,0 30,0 28,9 27,6
Àíòàðåñ 17,8 39,3 31,7 36,1 31,2
Ïðîòå¿íêà 22,8 45,6 28,5 33,8 32,7
Äîíüêà 27,6 42,3 28,6 38,1 34,2
Çíàõ³äêà 20,0 46,8 29,7 34,1 32,7
Àð³àäíà – – 28,4 34,7 –

Ïðèáëèçíî òàêà æ ñèòóàö³ÿ ³ ç óì³ñòîì ë³ïîêñèãåíàçè. Ê³ëüê³ñòü öüîãî 
êîìïîíåíòó íàñ³ííÿ ñêëàäàëà 0,09 (Äîíüêà, 2010 ð.) — 1,10 (Áåðåãèíÿ, 
2013 ð.) îäèíèöü àêòèâíîñò³. Ñåðåäí³é âì³ñò ë³ïîêñèãåíàçè êîëèâàâñÿ â³ä 
0,23 (Óñòÿ) äî 0,56 (Ïîäîëÿíêà, Â³ííè÷àíêà) îäèíèöü àêòèâíîñò³. Äîñèòü 
÷³òêî íèçüêîþ ë³ïîêñèãåíàçíîþ àêòèâí³ñòþ âèð³çíèëèñü ñîðòè Óñòÿ, Êè¿â-
ñüêà 98, Âàëåíò³à, Åëüäîðàäî, Àìåòèñò, Þã 40 (òàáë. 8). Îäåðæàíà ç íà-
ñ³ííÿ öèõ ñîðò³â îë³ÿ ìîæå çáåð³ãàòèñü á³ëüø òðèâàëèé ÷àñ. 

Íåçâàæàþ÷è íà äîñèòü ñêëàäí³ ïîãîäí³ óìîâè â çîí³ äîñë³äæåíü, ìè 
ùîð³÷íî âèä³ëÿºìî çíà÷íèé íàá³ð ñåëåêö³éíèõ ë³í³é, ÿê³ õàðàêòåðèçóþòü-
ñÿ âèñîêèì ð³âíåì ïîñóõîñò³éêîñò³. Ïðè âèïðîáóâàíí³ çà îïòèìàëüíèõ 
óìîâ çâîëîæåííÿ âîíè, ÿê ïðàâèëî, äàþòü âèñîê³ âðîæà¿ íàñ³ííÿ. 

Ãîëîâíîþ óìîâîþ öüîãî åòàïó íàøî¿ ñåëåêö³éíî¿ ðîáîòè º ïîºäíàííÿ 
ï³äâèùåíèõ àäàïòèâíîñò³, óðîæàéíîñò³ òà âì³ñòó á³ëêà (òàáë. 9). Ó öüî-
ìó ñåíñ³ äîñèòü ö³ííîþ âèÿâèëàñü êîìá³íàö³ÿ Ìåäåÿ / Â²Ð 5048, ³ç ÿêî¿ 
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Òàáëèöÿ 8 

Àêòèâí³ñòü ë³ïîêñèãåíàçè â íàñ³íí³ ñîðò³â ñî¿ åêîëîã³÷íîãî âèïðîáóâàííÿ, 
îäèíèöü àêò., ïî ðîêàõ

Ñîðò 2010 2011 2012 2013 Ñåðåäíº
Âàñèëüê³âñüêà, ñòàíäàðò 0,14 0,36 0,14 0,64 0,32
ßòðàíü, ñòàíäàðò 0,10 0,45 0,46 0,85 0,47
Óñòÿ 0,16 0,18 0,18 0,39 0,23
Ë-2 (Îðåë) 0,11 0,16 0,18 0,49 0,24
Åëüäîðàäî 0,13 0,21 0,23 0,37 0,24
Àìåòèñò 0,16 0,26 0,23 0,35 0,25
Âàëåíò³à 0,10 0,35 0,22 0,37 0,26
Ðîìàíòèêà 0,11 0,40 0,18 0,37 0,26
Êè¿âñüêà 98 0,18 0,43 0,17 0,32 0,28
Þã 30 0,11 0,35 0,18 0,52 0,29
Ñåäì³öà 0,08 0,20 0,39 0,55 0,31
Ìåäåÿ 0,16 0,33 0,17 0,64 0,33
Þã 40 – 0,19 0,13 0,26 –

Òàáëèöÿ 9 

Êðàù³ çà á³îõ³ì³÷íèì ñêëàäîì íàñ³ííÿ ë³í³¿ ñî¿ ñåëåêö³éíîãî ðîçñàäíèêà, 
2011–2013 ðð.

¹ ë³í³¿, 
2013 ð.

Ñîðò, ë³í³ÿ
Óðî-
æàé, 
ã/ì2

Âì³ñò, % (2013) Ìàñà 
1000 íà-
ñ³íèí, ã

b
iá³ëêà îë³¿

Àðêàä³ÿ îäåñüêà, ñòàíäàðò 63,8 42,5 18,7 132 1,01
ßòðàíü, ñòàíäàðò 74,6 41,1 17,5 140 2,37

25983 Ë-2 (Îðåë) / Êè¿âñüêà 98 43,6 43,9 19,1 116 0,46
25987 Ìåäåÿ / Â²Ð 5048 66,4 44,3 17,9 188 0,48
25989 Ìåäåÿ / Â²Ð 5048 82,5 43,7 19,5 205 1,16
25993 Ìåäåÿ / Â²Ð 5048 119,0 43,7 19,6 188 2,73
25994 Ìåäåÿ / Â²Ð 5048 100,0 46,3 19,4 183 2,38
25998 Ìåäåÿ / Â²Ð 5048 87,6 43,1 19,3 192 1,29
26006 Õåé-íóí / (Ê-12 / ×îðíîáóðà) 50,4 43,3 18,4 140 –

âèä³ëèëè ðÿä ë³í³é ç äóæå âèñîêèì âì³ñòîì á³ëêà. Ñîðò Ìåäåÿ º äîñèòü 
ïîøèðåíèì ó âèðîáíèöòâ³, à êîëåêö³éíà ë³í³ÿ Â²Ð 5048 ïðîòÿãîì ðÿäó 
ðîê³â âèä³ëÿºòüñÿ äóæå âèñîêèì ð³âíåì á³ëêà, äîáðîþ íàñ³ííºâîþ ïðî-
äóêòèâí³ñòþ, â³äíîñèòüñÿ äî ðàííüîñòèãëî¿ ãðóïè. Îòæå, äëÿ îäåðæàííÿ 
ë³í³é ñî¿ ç á³ëüø âèñîêèì ð³âíåì á³ëêà â íàñ³íí³ äî ã³áðèäèçàö³¿ áàæàíî 
çàëó÷àòè õî÷à á îäíó âèñîêîá³ëêîâó ôîðìó. 

Âèñíîâêè. Îòæå, ïðîòÿãîì ðÿäó ïîñóøëèâèõ ðîê³â áóëà ïðîâåäåíà 
îö³íêà çíà÷íîãî íàáîðó ñîðò³â ñî¿ çà óðîæàéí³ñòþ ³ á³îõ³ì³÷íèìè ïîêàç-
íèêàìè íàñ³ííÿ. 

Íàéá³ëüø ïðîäóêòèâíèìè ñîðòàìè âèÿâèëèñü Âîðñêëà, Àãàò, Ñïðèíò, 
Àìåòèñò, Ïðîòå¿íêà ³ç ñêîðîñòèãëî¿ ãðóïè òà Þâ³ëåéíà, Çíàõ³äêà, Àëüòà-
¿ð, Ôåì³äà, Âàëþòà, Áåðåãèíÿ — ³ç ðàííüîñòèãëî¿. Íàéìåíøå çíèæóâàëè 
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óðîæàéí³ñòü çà ïîñóøëèâèõ óìîâ ñîðòè Ñåëåêòà, Àìåòèñò, Ä³îíà, Ìåäåÿ, 
Ñÿéâî, Þâ³ëåéíà òà Âàëþòà. 

Ñîðòè Îäåñüêà 150, Êè¿âñüêà 98, Áåðåãèíÿ, Àíàòîë³¿âêà, Îêñàíà, 
Ìåëüïîìåíà âèä³ëÿþòüñÿ ö³ííèì êîìïëåêñîì ãîñïîäàðñüêî ö³ííèõ îçíàê 
³ âèñîêèì ð³âíåì á³ëêà â íàñ³íí³. Çà óìîâ ïîñóõè á³ëêîâ³ñòü íàñ³ííÿ á³ëüøå 
çðîñòàëà ó ñîðò³â ç òðèâàë³øèì ïåð³îäîì âåãåòàö³¿. 

Ñîðòè Âàñèëüê³âñüêà, Âàëåíò³à, ²çóìðóäíà, Ãîðëèöÿ, Äàíàÿ, Ñâÿòîãîð 
ïîºäíóþòü ó íàñ³íí³ ï³äâèùåíó ê³ëüê³ñòü á³ëêà òà æèðó, ùî äàº õîðîøèé 
åêîíîì³÷íèé åôåêò ïðè éîãî ïåðåðîáö³. 

Âèÿâëåíà ñóòòºâà ãåíåòè÷íà ì³íëèâ³ñòü ñåðåä ñîðò³â ñî¿ çà àêòèâí³ñ-
òþ ³íã³á³òîð³â òðèïñèíó òà ë³ïîêñèãåíàçè. Òàêîæ âèÿâëåí³ ñîðòè ç ïîíèæå-
íîþ àêòèâí³ñòþ öèõ àíòèïîæèâíèõ êîìïîíåíò³â, àëå ôîðì, ó ÿêèõ ö³ ñïî-
ëóêè áóëè á â³äñóòí³, íå ñïîñòåð³ãàëè. 

Øëÿõîì ã³áðèäèçàö³¿ ñòâîðåíèé íîâèé âèõ³äíèé ìàòåð³àë ñî¿, ÿêèé 
ïîºäíóº êîìïëåêñ ãîñïîäàðñüêî ö³ííèõ îçíàê ³ âèñîêèé ð³âåíü á³ëêà â íà-
ñ³íí³. Ó êðàùèõ ë³í³é êîíêóðñíîãî âèïðîáóâàííÿ á³ëêîâ³ñòü íàñ³ííÿ ïåðå-
âèùóº 43 %. 
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BREEDING EFFICIENCY FOR DROUGHT RESISTANCE AND SEED 
QUALITY IMPROVEMENT IN SOYBEAN 

During several years a wide range of soybean cultivars was estimated for 
yield and biochemical traits of seed quality. The cultivars with valuable com-
plex of agronomical traits were determined under drought conditions. New 
tolerant to the lack of water and high temperature lines of soybean with high 
yield and protein content have been developed. 
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ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÑÅËÅÊÖÈÈ ÑÎÈ ÍÀ ÏÎÂÛØÅÍÈÅ 
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ÑÂÎÉÑÒÂ ÑÅÌßÍ 

Â òå÷åíèå ðÿäà çàñóøëèâûõ ëåò áûëà ïðîâåäåíà îöåíêà áîëüøîãî 
êîëè÷åñòâà ñîðòîâ ñîè ïî óðîæàéíîñòè è áèîõèìè÷åñêèì ïîêàçàòåëÿì 
êà÷åñòâà ñåìÿí. Âûäåëåíû ñîðòà, îáëàäàþùèå êîìïëåêñîì õîçÿéñòâåí-
íî öåííûõ ïðèçíàêîâ â óñëîâèÿõ äåôèöèòà âëàãè è ïîâûøåííûõ òåìïå-
ðàòóð âîçäóõà. Ïóò¸ì ãèáðèäèçàöèè ñîçäàíû íîâûå ëèíèè ñîè, îáëà-
äàþùèå âûñîêîé ïðîäóêòèâíîñòüþ â çàñóøëèâûõ óñëîâèÿõ è âûñîêèì 
ñîäåðæàíèåì áåëêà â ñåìåíàõ. 
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ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ²ÍÒÐÎÄÓÊÎÂÀÍÈÕ ÑÎÐÒ²Â ÏØÅÍÈÖ² Ì’ßÊÎ¯ 
ÎÇÈÌÎ¯ ÏÎÑË²ÄÎÂÍÈÌ ÐÎÇÊÐÈÒÒßÌ ²ÍÔÎÐÌÀÖ²¯ 

Ðîçðîáêà òåõíîëîã³é îö³íêè ³íòðîäóêîâàíèõ êîëåêö³é ïîòðåáóº îñî-
áëèâî¿ ðåòåëüíîñò³. Çàñòîñóâàííÿ çàïðîïîíîâàíî¿ ñõåìè àíàë³-
çó äîçâîëèëî âèä³ëèòè ïåðñïåêòèâí³ äëÿ ñåëåêö³¿ çðàçêè ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ òà äîñë³äèòè çàêîíîì³ðíîñò³ ì³íëèâîñò³ êîìá³íóâàííÿ 
îêðåìèõ îçíàê. Âèêëàäåíà ñõåìà ìîæå ñòàòè îñíîâîþ òèïîâèõ àë-
ãîðèòì³â ³ òåõíîëîã³é àíàë³çó ðåçóëüòàò³â ñîðòîâèïðîáóâàíü êîëåê-
ö³é òà ñåëåêö³éíîãî ìàòåð³àëó. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ, ³íôîðìàö³ÿ, ³íòðîäóêö³ÿ, ñåëåêö³ÿ, àíàë³ç, 
àëãîðèòì, ñîðòîâèïðîáóâàííÿ. 

Âñòóï. Äëÿ Óêðà¿íè ìîá³ë³çàö³ÿ ñâ³òîâîãî ãåíåòè÷íîãî ð³çíîìàí³òòÿ 
ðîñëèí íàáóâàº îñîáëèâîãî çíà÷åííÿ ó çâ’ÿçêó ç ðåôîðìóâàííÿì àãðàð-
íîãî ñåêòîðà. Ñ³ëüñüêå ãîñïîäàðñòâî, ÿêå ôóíêö³îíóº íà áàç³ ðèíêîâèõ 
â³äíîñèí, ïîòðåáóº íîâèõ ñîðò³â, çäàòíèõ ñòàá³ëüíî ³ ÿêîìîãà ïîâí³øå òà 
øâèäøå îêóïèòè âêëàäåí³ êîøòè ÿê çà îáñÿãîì, òàê ³ çà ÿê³ñòþ óðîæàþ. 
Ñòâîðåííÿ íà ãåíåòè÷í³é îñíîâ³ êîëåêö³éíèõ çðàçê³â ñîðòîòèï³â ð³çíîãî 
ïðèçíà÷åííÿ, àäàïòîâàíèõ òà ãåíåòè÷íî çàõèùåíèõ â³ä íåñïðèÿòëèâèõ 
á³îòè÷íèõ òà àá³îòè÷íèõ ÷èííèê³â ñåðåäîâèùà, ðîçøèðþº ñîðòèìåíò, ïî-
ë³ïøóº ÿê³ñòü ïðîäóêö³¿ òà çíèæóº ð³âåíü çàñòîñóâàííÿ õ³ì³÷íèõ çàñîá³â 
çàõèñòó ðîñëèí [1]. Ïîâíèé öèêë êîæíîãî ñîðòîâèïðîáóâàííÿ ïåðåäáà-
÷àº ðåºñòðàö³þ âåëèêî¿ ê³ëüêîñò³ ð³çíîïëàíîâèõ õàðàêòåðèñòèê ³ òîìó â 
ðåçóëüòàò³ ãåíåðóº âåëè÷åçíèé ìàñèâ äàíèõ ñêëàäíî¿ ñòðóêòóðè. Îñîáëè-
âîþ ñêëàäí³ñòþ ó öüîìó ïëàí³ â³äð³çíÿþòüñÿ ðåçóëüòàòè äîñë³äæåíü ³í-
òðîäóêîâàíîãî ìàòåð³àëó. ßêùî ñåëåêö³éíèì çðàçêàì, ñòâîðåíèì îäí³ºþ 
óñòàíîâîþ, ïðèòàìàííà ïåâíà «óí³ô³êàö³ÿ» ÷åðåç ñõîæ³ñòü óìîâ âèâåäåí-
íÿ ñîðòó òà êðèòåð³¿â îö³íêè, òî ³íòðîäóêîâàí³ çðàçêè äîäàòêîâî íåñóòü 
«ñë³äè» ðåã³îíàëüíî¿ ñïåöèô³êè. Òîìó ðîçðîáêà òåõíîëîã³é îö³íêè ³íòðî-
äóêîâàíèõ êîëåêö³é ïîòðåáóº îñîáëèâî¿ ðåòåëüíîñò³ [2]. 

Ìåòà ðîáîòè: äîñë³äèòè íà ðåàëüíèõ äàíèõ ð³çí³ àñïåêòè ñòâîðåííÿ 
òà â³äïðàöþâàííÿ åôåêòèâíèõ òåõíîëîã³é, à òàêîæ ðåã³îíàëüí³ â³äì³ííîñò³ 
ìàòåð³àëó. 

Ìàòåð³àë ³ ìåòîäè. Ó ïîòî÷íîìó ðîö³ äîñë³äæóâàëè ìàòåð³àë ³ç åêî-
ëîã³÷íîãî âèïðîáîâóâàííÿ 93 çðàçê³â ð³çíîãî ãåîãðàô³÷íîãî ïîõîäæåííÿ, 
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ÿê³ âèðîùóâàëè ó ïîëüîâèõ óìîâàõ 1-ðÿäêîâèìè ä³ëÿíêàìè äîâæèíîþ 
2,5 ì. Ï³ñëÿ çáèðàííÿ âèçíà÷àëè îçíàêè çåðíà: óðîæàé (ã ç ä³ëÿíêè), âè-
ïîâíåí³ñòü (1–9 áàë³â), êðóïí³ñòü (ìàñà 1000 øò.) òà ÿê³ñòü çà ïîêàçíèêîì 
ñåäèìåíòàö³¿, à òàêîæ äàòó êîëîñ³ííÿ (òðàâåíü), âèñîòó ðîñëèí òà ñò³é-
ê³ñòü äî áîðîøíèñòî¿ ðîñè (1–9 áàë³â). 

Îêðåì³ ïîêàçíèêè ïåðåä àíàë³çîì òðàíñôîðìóâàëè äî ñòàíäàðòíîãî 
âèäó. Òàê, âèïîâíåí³ñòü çåðíà îö³íþâàëè çà «ñòàðîþ» 5-áàëüíîþ øêàëîþ ç 
íàñòóïíèì ïåðåâåäåííÿì ó 9-áàëüíó çà ð³âíÿííÿì ïðÿìîë³í³éíî¿ ðåãðåñ³¿. 
Ç ìåòîþ ìàêñèìàëüíîãî çáåðåæåííÿ ³íôîðìàö³¿ îñòàòî÷íèé ðåçóëüòàò ïî-
äàíî ç òî÷í³ñòþ äî äåñÿòèõ. Îòðèìàí³ îö³íêè óðàæåííÿ áîðîøíèñòîþ ðî-
ñîþ áóëè òðàíñôîðìîâàí³ ç òðàäèö³éíî¿ ïðîöåíòíî¿ øêàëè äî 9-áàëüíî¿ çà 
ð³âíÿííÿì êðèâî¿, â³äïîâ³äíî äî ðåêîìåíäàö³é [3]. Ñë³ä çàçíà÷èòè, ùî â ðå-
çóëüòàò³ òàêî¿ òðàíñôîðìàö³¿ ì³íëèâ³ñòü íàáóâàº íåàäèòèâíîãî õàðàêòåðó, 
ùî ìîæå íåãàòèâíî ïîçíà÷èòèñÿ íà êîðåêòíîñò³ ñòàòèñòè÷íî¿ îö³íêè [4]. 

Îñíîâí³ âèäè ñòàòèñòè÷íî¿ îáðîáêè (âèçíà÷åííÿ ñåðåäí³õ, âàð³àö³¿, 
ìåæ êîëèâàíü, êîðåëÿö³¿, äèñïåðñ³éíèé àíàë³ç) âèêîíóâàëè ó ïðîãðàìàõ: 

Ïàêåò AGROBASE 99 êîìïàí³¿ Agronomix Software, Inc., Canada, www.
agronomix.mb.ca. (áàãàòîôàêòîðíèé äèñïåðñ³éíèé àíàë³ç ðåçóëüòàò³â ïî-
ëüîâèõ åêñïåðèìåíò³â). Ë³öåíç³ÿ: AGX-98–118. 

Ïàêåò ³íñòðóìåíò³â àíàë³çó äàíèõ ó ïðîãðàì³ EXCEL ³ç Microsoft Office 
2010, ver. 14.0.7128.5000, Microsoft Corporation, USA, www.microsoft.
com. (çàãàëüíà ñòàòèñòèêà). ¹ ïðîäóêòó: 01631–551–4295762–27539. 

Àíàë³ç ãîëîâíèõ êîìïîíåíò (ÐÑÀ), êëàñòåðíèé àíàë³ç òà ÷àñòèíó àíà-
ë³çó ðåãðåñ³é âèêîíóâàëè ó ïðîãðàì³ SimFit, ver.7.0.5 Academic 32-bit, àâ-
òîð: W. G. Bardsley, University of Manchester, UK, www.simfit.org.uk. Ë³öåí-
ç³ÿ: íå ïîòð³áíà. Ïðè öüîìó äëÿ âèð³âíþâàííÿ ïð³îðèòåò³â îçíàê ³ç äóæå 
ð³çíèìè øêàëàìè äàí³ ïîïåðåäíüî ïåðåâîäèëè ó 9-áàëüíó øêàëó çà åì-
ï³ðè÷íèìè ðåãðåñ³ÿìè. 

Ðåçóëüòàòè äîñë³äæåíü. Çàãàëüí³ ðåçóëüòàòè íàâåäåí³ ó òàáëèö³ 1. 
Çà âñ³ìà îçíàêàìè ñïîñòåð³ãàëàñÿ çíà÷íà ì³íëèâ³ñòü ç êîåô³ö³ºíòàìè âà-
ð³àö³¿ â³ä 8,6 (ìàñà 1000 çåðåí) äî 29,9 % (óðîæàé). 

Ç ìåòîþ äîñë³äèòè ðåã³îíàëüí³ â³äì³ííîñò³ ìàòåð³àë ðîçãðóïóâàëè çà 
êðà¿íàìè ïîõîäæåííÿ. Ó âèïàäêàõ íèçüêî¿ ÷èñåëüíîñò³ ãðóï ¿õ îá’ºäíóâàëè 
çà ãåîãðàô³÷íèì ï³äõîäîì. Ðåçóëüòàòè íàâåäåí³ ó òàáëèö³ 2. Äëÿ çðó÷íîñ-
ò³ ïîð³âíÿíü äàí³ óñ³õ îçíàê ïåðåä àíàë³çîì ïåðåâåëè äî âåëè÷èí îäíîãî 
ïîðÿäêó, à ñàìå — äî 9-áàëüíî¿ øêàëè. Íàéâèùèé óðîæàé çåðíà ç ä³ëÿí-
êè ïîêàçàëè ñîðòè Óêðà¿íè òà Àâñòð³¿, íàéíèæ÷èé — Ôðàíö³¿, Í³ìå÷÷èíè 
òà ÑØÀ. Íàéäð³áí³øèì (ïðîòå ³ íàéêðàùå âèïîâíåíèì) áóëî çåðíî ñîð-
ò³â ÑØÀ, ïîêàçíèêè ðåøòè ðåã³îí³â íå â³äð³çíÿëèñÿ ñòàòèñòè÷íî ïðè òåí-
äåíö³¿ ã³ðøî¿ âèïîâíåíîñò³ ó ñîðò³â Ôðàíö³¿ òà Í³ìå÷÷èíè. Çà ïîêàçíèêîì 
ñåäèìåíòàö³¿ ó êðàùèé á³ê â³äíîñèëèñÿ ñîðòè Óêðà¿íè [5], Àâñòð³¿ òà ãðó-
ïè êðà¿í Áëèçüêîãî Ñõîäó, íèæ÷èì öåé ïîêàçíèê áóâ ó ñîðò³â Ôðàíö³¿, Í³-
ìå÷÷èíè òà ÑØÀ. Íàéá³ëüø ðàííüîþ äàòà êîëîñ³ííÿ áóëà ó ñîðò³â ÑØÀ òà 
Óêðà¿íè, à íàéá³ëüø ï³çíüîþ — ó ñîðò³â Ôðàíö³¿ òà Í³ìå÷÷èíè. Öÿ æ ãðóïà
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âèð³çíÿëàñÿ êîðîòêîñòåáë³ñòþ; íàéá³ëüø âèñîêîðîñë³ ó ñåðåäíüîìó áóëè 
çðàçêè Áëèçüêîãî Ñõîäó òà Ðîñ³¿. Çà ñò³éê³ñòþ äî áîðîøíèñòî¿ ðîñè êðà-
ùèìè âèÿâèëèñÿ ñîðòè Ôðàíö³¿ òà Í³ìå÷÷èíè, à íàéñëàáê³øèìè ó öüîìó 
ñåíñ³ — ñîðòè ³ç Áëèçüêîãî Ñõîäó. Çàãàëîì ì³æðåã³îíàëüí³ â³äì³ííîñò³ 
âèÿâëåí³ íå íàäòî ñèëüíî, ð³çíèöÿ ì³æ ñåðåäí³ìè çà êîæíîþ ³ç îçíàê íå 
ïåðåâåðøóâàëà 2 áàë³â. 

Òàáëèöÿ 2 

Ðåã³îíàëüí³ â³äì³ííîñò³ çà äîñë³äæåíèìè îçíàêàìè

Ðåã³îí n
Óðîæàé, 

ã
Ì 1000, 

øò., ã

Âèïîâíå-
í³ñòü 

çåðíà, 
áàë

Ñåäè-
ìåíòà-
ö³ÿ, ìë

Äàòà 
êîëîñ³-

ííÿ

Âèñîòà, 
ñì

Áîðîøí. 
ðîñà, 
áàë

UKR 39 4,4±0,15 5,3±0,10 6,9±0,08 6,3±0,23 3,3±0,10 4,1+0,10 6,1±0,10
RUS 4 3,9±0,33 5,7±0,38 6,2±0,39 5,5±0,66 3,5±0,20 4,9+0,19 6,6±0,18
FRA,DEU 6 3,2±0,51 5,0±0,35 5,9±0,36 4,9±0,65 5,0±0,17 3,5+0,38 6,9±0,17
AUT 5 4,7±0,88 5,2±0,12 6,4±0,35 6,6±0,74 3,9±0,57 4,2+0,58 6,4±0,31
POL, MOL, 
ROU, HUN, 
CZE, BGR

17 4,3±0,27 5,3±0,18 6,7±0,20 5,3±0,41 3,7±0,21 3,9+0,21 6,4±0,17

TUR, SYR, 
IRN, AZE, 
ARM, KAZ

16 4,2±0,15 5,2±0,21 6,8±0,14 6,1±0,34 3,5±0,21 5,0+0,19 5,7±0,12

USA 4 3,1±0,00 4,1±0,21 7,2±0,26 4,6±0,94 3,1±0,29 4,2+0,33 6,0±0,30

Ó òàáëèö³ 3 íàâåäåí³ ïîðÿäêîâ³ íîìåðè (òàáë.1) îêðåìèõ ñîðò³â ³ç áà-
æàíèìè õàðàêòåðèñòèêàìè. Àáñîëþòí³ âåëè÷èíè îçíàê äëÿ öèõ ñîðò³â âè-
ä³ëåí³ ó òàáëèö³ 1 æèðíèì øðèôòîì. Çàãàëîì ³ç 93 ïðîàíàë³çîâàíèõ çðàç-
ê³â 51 º íîñ³ÿìè õî÷à á îäí³º¿ áàæàíî¿ õàðàêòåðèñòèêè. Ñîðò MV PANTLIKA 
ç Óãîðùèíè êîìá³íóº ¿õ îäðàçó 3: âðîæàéí³ñòü, ìàñó 1000 çåðåí òà êî-
ðîòêîñòåáë³ñòü. 11 ñîðò³â (¹¹ 29, 31, 32, 53, 58, 66, 72, 78, 82, 87 òà 90) 
íåñóòü ïî äâ³ áàæàí³ îçíàêè ³ 39 ñîðò³â âèä³ëèëèñÿ çà îäí³ºþ îçíàêîþ. 

Òàáëèöÿ 3 

Ïåðåë³ê (íîìåðè çà òàáëèöåþ 1) ñîðò³â ³ç êðàùèìè õàðàêòåðèñòèêàìè

Îçíàêà Ïîðÿäêîâ³ íîìåðè ñîðò³â
Óðîæàé 23, 56, 68, 83, 90
Ìàñà 1000 çåðåí 15, 38, 50, 51, 57, 58, 66, 68, 70, 72, 82 
Âèïîâíåí³ñòü çåðíà  2, 3, 12, 22, 27, 31, 32, 34, 42, 43, 52, 53, 55, 58, 62 71
Ñåäèìåíòàö³ÿ 24, 25, 32, 35, 41, 87, 88, 90
Ðàííº êîëîñ³ííÿ 17, 29, 31, 45, 64, 65
Êîðîòêîñòåáë³ñòü 16, 29, 31, 45, 64, 65
Ñò³éê³ñòü äî áîðîøí. ðîñè 14, 54, 69, 72, 78, 87, 89

Êîðåëÿòèâíèì àíàë³çîì áóëè äîñë³äæåí³ çàëåæíîñò³ ì³æ îêðåìèìè 
îçíàêàìè. Äîñòîâ³ðíèìè ïðèéìàëè òàê³ êîåô³ö³ºíòè, ÿê³ ïåðåâåðøóâàëè 
êðèòè÷íå çíà÷åííÿ r (0,20 äëÿ p=0,05). Ïðè öüîìó çíàéäåíà îáåðíåíà çà-
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ëåæí³ñòü (-0,39) âèïîâíåíîñò³ çåðíà ³ç äàòîþ êîëîñ³ííÿ, ùî çóìîâëåíî 
«çàïàëîì» ó ï³çí³õ ñîðò³â â óìîâàõ Ï³âäíÿ Óêðà¿íè [6]. Ïîçèòèâíó çàëåæ-
í³ñòü ïîêàçíèêà ñåäèìåíòàö³¿ ³ç óðîæàºì (+0,23) ïîÿñíèòè âàæêî áåç íà-
ÿâíîñò³ äàíèõ ³ç âì³ñòó á³ëêà. 

Ñò³éê³ñòü äî áîðîøíèñòî¿ ðîñè íåãàòèâíî êîðåëþâàëà ³ç âèïîâíåí³ñòþ 
çåðíà (-0,29) òà âðîæàºì (-0,28), ùî, íà ïåðøèé ïîãëÿä, º ïàðàäîêñàëüíèì 
ðåçóëüòàòîì. Ïðîòå ïîçèòèâíà êîðåëÿö³ÿ ç äàòîþ êîëîñ³ííÿ (+0,23) âêàçóº 
íà òå, ùî ñåðåä ñò³éêèõ äî áîðîøíèñòî¿ ðîñè ñîðò³â ïåðåâàæàëè ï³çíüî-
ñòèãë³ ºâðîïåéñüê³, íåàäàïòîâàí³ äî ïîñóøëèâèõ óìîâ ï³âäåííîãî Ñòåïó. 

Òàáëèöÿ 4 

Ïàðàìåòðè ãîëîâíèõ êîìïîíåíò

Êîìïîíåíòà Âëàñí³ çíà÷åííÿ
×àñòêà â³ä çàãàëüíî¿ 

âàð³àö³¿
Êóìóëÿòèâíà ñóìà

1 1,890 0,270 0,270
2 1,197 0,171 0,441
3 1,124 0,161 0,601
4 0,887 0,127 0,728
5 0,678 0,097 0,825
6 0,675 0,096 0,921
7 0,550 0,079 1,000

Äàí³, íàâåäåí³ â òàáëèö³ 1, çà ñâîºþ ìàòåìàòè÷íîþ ñóòí³ñòþ º êîîð-
äèíàòàìè áàãàòîì³ðíîãî ïðîñòîðó, äëÿ óçàãàëüíåíîãî àíàë³çó ÿêèõ ñë³ä 
çàëó÷àòè ïðîöåäóðè áàãàòîâèì³ðíî¿ ñòàòèñòèêè. Ç íèõ îäíèìè ç íàéá³ëüø 
ïîïóëÿðíèõ º ìåòîä ãîëîâíèõ êîìïîíåíò (PCA — principal components 
analysis) òà êëàñòåðíèé àíàë³ç. Òèïîâî ìåòîä ÐÑÀ çàñòîñîâóþòü äëÿ çâå-
äåííÿ âåëèêîãî ÷èñëà çì³ííèõ äî 2–3 (ðåäóêö³ÿ ðîçì³ðíîñò³ äàíèõ), ùî 
ìàº ñïðîùóâàòè ïîäàëüøó êëàñèô³êàö³þ îá’ºêò³â àíàë³çó (çðàçê³â). Ó òà-
áëèö³ 4 íàâåäåí³ õàðàêòåðèñòèêè ñåìè ãîëîâíèõ êîìïîíåíò, ÿê³ ðàçîì 
îïèñóþòü óñþ íàÿâíó ì³íëèâ³ñòü. Äàí³ ñâ³ä÷àòü ïðî âåëèêó «ðîçïîðîøå-
í³ñòü» çàãàëüíî¿ âàð³àö³¿. Íà ïåðøèé êîìïîíåíò ïðèïàäàº ëèøå áëèçü-
êî ÷âåðò³ óñ³º¿ âàð³àö³¿ (27 %); äëÿ îïèñó æ 80 % âàð³àö³¿ ÷èñëî íåîáõ³ä-
íèõ êîìïîíåíò ñêëàäàº 5. Òîìó ãîëîâíà óìîâà äîö³ëüíîñò³ çàñòîñóâàííÿ 
ÐÑÀ — ðåäóêö³ÿ ðîçì³ðíîñò³ äàíèõ — ó äàíîìó âèïàäêó íå âèêîíóºòüñÿ. 
Çàì³ñòü ñåìè ïàðàìåòð³â, êîæåí ç ÿêèõ ìàº ÷³òêèé ñåëåêö³éíèé çì³ñò, ìè 
îòðèìóºìî çíîâó-òàêè ñ³ì «êîìïëåêñíèõ» çì³ííèõ, çì³ñòó ÿêèõ âàæêî íà-
äàòè ïðàêòè÷íî çíà÷èìó ³íòåðïðåòàö³þ. Íà ðèñóíêó 1 ïîêàçàíà ä³àãðàìà 
ðîçñ³ÿííÿ äàíèõ äâîõ ïåðøèõ êîìïîíåíò ÐÑ-1 òà ÐÑ-2. Ñîðòè ¹¹ 2, 3, 
69, 78, 84, 85, 86 òà 88, ÿê³ àáî âèõîäÿòü çà ìåæ³ 95 %-íîãî 2-ì³ðíîãî 
ðîçñ³ÿííÿ, àáî æ äóæå áëèçüê³ äî öèõ ìåæ, îá’ºäíóº òå, ùî óñ³ âîíè ³í-
øîðàéîííîãî ïîõîäæåííÿ ³ òîìó â ñåðåäíüîìó äåùî ïîñòóïàþòüñÿ óêðà-
¿íñüêèì çà âðîæàºì, âèïîâíåí³ñòþ çåðíà, ïîêàçíèêîì ñåäèìåíòàö³¿, º 
á³ëüø ï³çí³ìè, òðîõè ñò³éê³øèìè äî áîðîøíèñòî¿ ðîñè. Ñë³ä çàçíà÷èòè, 
ùî âèñëîâëåí³ âèùå ñóìí³âè â ö³ëîìó íå çàïåðå÷óþòü ñàìó äîö³ëüí³ñòü 
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Ðèñ. 2. Êëàñòåðíèé àíà-
ë³ç 93 ñîðò³â ì’ÿêî¿ îçèìî¿ 
ïøåíèö³ ³ç åêîëîã³÷íîãî 
âèïðîáóâàííÿ. Ïîçíà÷åí-
íÿ çðàçê³â ñêëàäàºòüñÿ ³ç 
êîäó êðà¿íè (òðè ë³òåðè) òà 
íîìåðà çðàçêà â³äïîâ³äíî 
äî òàáëèö³ 1. Ìåæà ïîä³ëó 
êëàñòåð³â ïîêàçàíà ïóíê-
òèðîì. Êëàñòåð 1: çðàçêè 
USA_01…UKR_72; êëàñòåð 
2: UKR_36…DEU_86; êëàñ-
òåð 3: AUT_87; êëàñòåð 4: 
USA_02…ARM_75; êëàñ-
òåð 5: FRA_78…FRA_82 
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çàñòîñóâàííÿ ÐÑÀ-àíàë³çó ïðè ñîðòîâèâ÷åíí³ òà ó ïîä³áíèõ äîñë³äæåí-
íÿõ, ñë³ä ëèøå çàñòåðåãòè â³ä çàíàäòî ôîðìàëüíîãî, íåêðèòè÷íîãî éîãî 
çàëó÷åííÿ. Ãîëîâíèé êðèòåð³é óñï³øíîñò³ — ñóòòºâå çìåíøåííÿ çàãàëü-
íîãî ÷èñëà çì³ííèõ; ó äàí³é ñèòóàö³¿ öÿ âèìîãà íå âèêîíóºòüñÿ ÷åðåç â³ä-
ñóòí³ñòü ñóòòºâèõ çàëåæíîñòåé ì³æ çì³ííèìè. 

Íà â³äì³íó â³ä ÐÑÀ, êëàñòåðíèé àíàë³ç òèïîâî çàñòîñîâóþòü äëÿ âè-
ÿâëåííÿ ãðóï íå õàðàêòåðèñòèê, à äîñë³äæóâàíèõ çðàçê³â, ó äàíîìó âè-
ïàäêó — ñîðò³â, âèõîäÿ÷è ³ç ìíîæèíè ¿õí³õ ³íäèâ³äóàëüíèõ õàðàêòåðèñòèê. 
Ó íàøîìó äîñë³ä³ öåé àíàë³ç äîçâîëèâ âèÿâèòè äîñèòü çì³ñòîâíó ïðèõîâà-
íó ñòðóêòóðó äàíèõ, ÿêà âèÿâèëàñÿ ñóòòºâî ³íøîþ â³ä ïîä³ëó çà ãåîãðàô³÷-
íèì ïðèíöèïîì (ðèñ. 2). Äëÿ ìåæ³ áëèçüêî 3,5 îä. âèä³ëåíî 5 êëàñòåð³â, 
ùî äóæå ð³çíèëèñÿ çà ÷èñåëüí³ñòþ: 60, 3, 1, 26 òà 3 ñîðòè çà ñåðåäí³ìè 
õàðàêòåðèñòèêàìè îçíàê. Äî êëàñòåðà 3 âêëþ÷åíî ëèøå îäèí ñîðò LUPUS 
³ç Àâñòð³¿. Â óìîâàõ äîñë³äæåíü â³í âèä³ëÿâñÿ âèñîêèì âðîæàºì, ï³äâèùå-
íîþ ñåäèìåíòàö³ºþ, âèñîêîðîñë³ñòþ (110 ñì), ñò³éê³ñòþ äî áîðîøíèñòî¿ 
ðîñè òà â³äíîñíî ï³çíüîþ äàòîþ êîëîñ³ííÿ. Íàéá³ëüø ÷èñåëüíèé êëàñòåð 
1 ì³ñòèâ ñîðòè óñ³õ ðåã³îí³â, çà âèêëþ÷åííÿì ñîðò³â Ôðàíö³¿ òà Í³ìå÷÷èíè. 
Ñîðòàì öüîãî êëàñòåðà ïðèòàìàíí³ äîáðà âèïîâíåí³ñòü çåðíà òà ïîíèæå-
íà ñò³éê³ñòü äî áîðîøíèñòî¿ ðîñè. Äî êëàñòåðà 2 â³äíåñåíî òðè êîðîòêî-
ñòåáë³ ñîðòè ð³çíîãî ïîõîäæåííÿ (¹¹ 36, 84, 86) ³ç â³äíîñíî äð³áíèì 
çåðíîì. Äðóãèé çà ÷èñåëüí³ñòþ êëàñòåð 4 âèð³çíÿâñÿ äîáðîþ âèïîâíå-
í³ñòþ çåðíà òà ïîíèæåíèì ïîêàçíèêîì ñåäèìåíòàö³¿. Êëàñòåð 5 îá’ºäíàâ 
3 êîðîòêîñòåáë³ ºâðîïåéñüê³ ñîðòè ç óðîæàºì 100 ã ³ íèæ÷å, ïðîòå ³ç êðóï-
íèì çåðíîì. Îòæå, çàñòîñóâàííÿ êëàñòåðíîãî àíàë³çó äàëî ìîæëèâ³ñòü 
âèä³ëèòè ³ç çàãàëüíîãî ñîðòèìåíòó ãðóïè çðàçê³â ç ïåâíèìè êîìá³íàö³ÿìè 
îçíàê, ùî íåìîæëèâî ïðè ïîä³ë³ ò³ëüêè çà ãåîãðàô³÷íèì ïðèíöèïîì. 

Âèñíîâêè. Ðåçóëüòàòè âèïðîáóâàííÿ çà ñâîºþ ñóòí³ñòþ º òàêèìè, ùî 
¿õ ìîæíà íàéá³ëüø ïîâíî ³ îá’ºêòèâíî õàðàêòåðèçóâàòè çà áàãàòîì³ðíèì 
êîîðäèíàòíî-ïðîñòîðîâèì ìåòîäîì. 

Ðîçðîáëåíà òåõíîëîã³÷íà ñõåìà àíàë³çó ïåðåäáà÷àº áàãàòîïëàíîâå 
âèâ÷åííÿ íà ê³ëüêîõ ð³âíÿõ: íà ð³âí³ îêðåìèõ îçíàê òà ¿õ çàëåæíîñòåé, íà 
ð³âí³ åêîëîãî-ãåîãðàô³÷íèõ ãðóï òà íà ð³âí³ «ïðèõîâàíèõ» ñòðóêòóð, âèÿâ-
ëåíèõ çàñîáàìè áàãàòîâèì³ðíî¿ ñòàòèñòèêè (êëàñòåðíèì àíàë³çîì, ìåòî-
äîì ãîëîâíèõ êîìïîíåíò òà ³í.). 

Çàñòîñóâàííÿ çàïðîïîíîâàíîãî ï³äõîäó äîçâîëèëî âèä³ëèòè ïåð-
ñïåêòèâí³ äëÿ ñåëåêö³¿ çðàçêè òà äîñë³äèòè çàêîíîì³ðíîñò³ ì³íëèâîñò³ ³ 
êîìá³íóâàííÿ îêðåìèõ îçíàê. 

Äàíà ñõåìà ðåêîìåíäóºòüñÿ äëÿ çàñòîñóâàííÿ ÿê îñíîâà àëãîðèòì³â 
³ ñîðòîâèïðîáóâàíü êîëåêö³é òà òåõíîëîã³é àíàë³çó ðåçóëüòàò³â ñåëåêö³é-
íîãî ìàòåð³àëó. 

Çà ñò³éê³ñòþ äî áîðîøíèñòî¿ ðîñè êðàùèìè áóëè ñîðòè Ôðàíö³¿ òà 
Í³ìå÷÷èíè, à íàéñëàáê³øèìè ó öüîìó ñåíñ³ áóëè ñîðòè ³ç Áëèçüêîãî Ñõî-
äó. Çàãàëîì ì³æðåã³îíàëüí³ â³äì³ííîñò³ âèðàæåí³ íå äóæå ñèëüíî, ð³çíèöÿ 
ì³æ ñåðåäí³ìè çà êîæíîþ ³ç îçíàê íå ïåðåâåðøóâàëà 2 áàë³â. 
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²ç 93 ïðîàíàë³çîâàíèõ çðàçê³â 51 º íîñ³ÿìè õî÷à á îäí³º¿ áàæàíî¿ õà-
ðàêòåðèñòèêè. Ñîðò MV PANTLIKA ç Óãîðùèíè êîìá³íóº ¿õ îäðàçó 3: âðî-
æàéí³ñòü, ìàñó 1000 çåðåí òà êîðîòêîñòåáë³ñòü. 11 ñîðò³â (¹¹ 29, 31, 
32, 53, 58, 66, 72, 78, 82, 87 òà 90) íåñóòü ïî äâ³ áàæàí³ îçíàêè ³ 39 ñîðò³â 
âèä³ëèëèñÿ çà îäí³ºþ îçíàêîþ. 

Ñåðåä ñò³éêèõ äî áîðîøíèñòî¿ ðîñè ñîðò³â ïåðåâàæàëè ï³çíüîñòèãë³ 
ºâðîïåéñüê³, íå àäàïòîâàí³ äî ïîñóøëèâèõ óìîâ íàøîãî ï³âäåííîãî Ñòåïó. 

Çàñòîñóâàííÿ êëàñòåðíîãî àíàë³çó äîçâîëèëî âèä³ëèòè ³ç çàãàëüíîãî 
ñîðòèìåíòó çðàçêè ç ïåâíèìè êîìá³íàö³ÿìè îçíàê, ùî íåìîæëèâî áóëî á 
îäåðæàòè ïðè ïîä³ë³ ò³ëüêè çà ãåîãðàô³÷íèì ïðèíöèïîì. 
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UDC 631.524:631.6.02:089 

Sechniak V. Yu., Khokhlov O. M. Plant Breeding and Genetics Insti-
tute — National Center of Seed and Cultivar Investigations 

THE CHARACTERISTICS OF THE INTRODUCED VARIETIES OF WINTER 
BREAD WHEAT WITH SUCCESSIVE INFORMATION DISCLOSURE 

Wide range and complexity of variation in collections of introduced wheat 
biodiversity require special thoroughness at developing of testing technolo-
gies. Proposed scheme includes exposure of varieties regional specifics, ex-
ploring of traits inter-correlations, filtering out better traits combination carri-
ers, PCA transforming of traits set, and clustering of varieties. The scheme may 
serve as template of typical flowchart at collections/nurseries investigation. As 
a result of current study the set of potential donors for breeding was selected. 
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Ñå÷íÿê Â. Å., Õîõëîâ À. Í. 

ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÈÍÒÐÎÄÓÖÈÐÎÂÀÍÍÛÕ ÑÎÐÒÎÂ 
ÏØÅÍÈÖÛ ÌßÃÊÎÉ ÎÇÈÌÎÉ ÏÎÑËÅÄÎÂÀÒÅËÜÍÛÌ 

ÐÀÑÊÐÛÒÈÅÌ ÈÍÔÎÐÌÀÖÈÈ 

Ðàçðàáîòêà òåõíîëîãèé îöåíêè èíòðîäóöèðîâàííûõ êîëëåêöèé òðå-
áóåò îñîáîé òùàòåëüíîñòè. Èñïîëüçîâàíèå ïðåäëîæåííîé ñõåìû àíàëè-
çà ïîçâîëèëî âûäåëèòü ïåðñïåêòèâíûå äëÿ ñåëåêöèè îáðàçöû ïøåíèöû 
ìÿãêîé îçèìîé è ïðîñëåäèòü çàêîíîìåðíîñòè èçìåí÷èâîñòè è êîìáèíè-
ðîâàíèÿ îòäåëüíûõ ïðèçíàêîâ. Äàííàÿ ñõåìà ìîæåò ñòàòü îñíîâîé òè-
ïîâûõ àëãîðèòìîâ è òåõíîëîãèé àíàëèçà ðåçóëüòàòîâ ñîðòîèñïûòàíèé 
êîëëåêöèé è ñåëåêöèîííîãî ìàòåðèàëà. 
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ÍÀÑ²ÍÍÈÖÒÂÎ ÒÀ ÍÀÑ²ÍÍªÇÍÀÂÑÒÂÎ 

ÓÄÊ 633.1:631.53.011/02 

À. Ì. ÂÈØÍÅÂÑÜÊÀ, ê. ñ.-ã. í., ñò. íàóê. ñï³âðîá. 
ÑÃ²-ÍÖÍÑ, Îäåñà 
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ßÊ²ÑÒÜ ÍÀÑ²ÍÍß ÏØÅÍÈÖ² ÎÇÈÌÎ¯, ÑÔÎÐÌÎÂÀÍÎÃÎ 
² ÇÁÅÐÅÆÅÍÎÃÎ Â Ð²ÇÍÈÕ ÓÌÎÂÀÕ 

Çà íàâåäåíèìè äàíèìè ÿê³ñòü íàñ³ííÿ ïøåíèö³ îçèìî¿ çíà÷íîþ ì³-
ðîþ çàëåæèòü â³ä ñòóïåíÿ éîãî ïðîðîñòàííÿ â êîëîñ³, ñïðîâîêîâàíî-
ãî âîëîãîþ ïîãîäîþ ï³ä ÷àñ æíèâ. Âñòàíîâëåíî ãðàíè÷í³ ïàðàìåòðè 
ñòóïåíÿ ïðîðîñòàííÿ íàñ³ííÿ, çà ÿêèõ éîãî á³îëîã³÷í³ âëàñòèâîñ-
ò³ ð³çêî ïîã³ðøóþòüñÿ. Äîâåäåíî, ùî ïîã³ðøåííÿ ÿêîñò³ íàñ³ííÿ ñó-
ïðîâîäæóºòüñÿ íåïðîäóêòèâíèìè âèòðàòàìè ñóõî¿ ðå÷îâèíè, ùî ³ º 
îñíîâíîþ ïðè÷èíîþ çíèæåííÿ ðåãåíåðóþ÷î¿ çäàòíîñò³ ïðîðîñëîãî 
ó ïîëüîâèõ óìîâàõ íàñ³ííÿ. 
Âèêëàäåíà òàêîæ äèíàì³êà æèòòºçäàòíîñò³ íàñ³ííÿ çà ð³çíèõ óìîâ ³ 
òåðì³í³â çáåð³ãàííÿ. 

Êëþ÷îâ³ ñëîâà: îçèìà ïøåíèöÿ, íàñ³ííÿ, ïîñ³âí³ ÿêîñò³, çáåð³ãàííÿ, 
êîíòðîëüîâàí³ óìîâè, æèòòºçäàòí³ñòü, ñòóï³íü ïðîðîñòàííÿ. 

Âñòóï. Âïëèâ íåñïðèÿòëèâèõ ïîãîäíèõ óìîâ íà íàñ³ííÿ îñîáëèâî 
â³ä÷óòíèé ç ìîìåíòó â³ä÷ëåíóâàííÿ çåðí³âîê â³ä ìàòåðèíñüêèõ ðîñëèí, 
òîáòî â ïåð³îä âîñêîâî¿-ïîâíî¿ ñòèãëîñò³. ßêùî â öåé ïåð³îä âèïàäàþòü 
íàäì³ðí³ äîù³, íàñ³ííÿ íàñè÷óºòüñÿ âîëîãîþ ³ êèñíåì, â íüîìó ïîñèëþ-
þòüñÿ ïðîöåñè äèõàííÿ é ã³äðîë³çó çàïàñíèõ ðå÷îâèí, â ðåçóëüòàò³ íà-
ñ³ííÿ ïðîðîñòàº «íà ïí³». Â òàêîãî íàñ³ííÿ íàêîïè÷óºòüñÿ áàãàòî â³ëüíèõ 
àì³íîêèñëîò, öóêðó òà ³íøèõ ïðîäóêò³â ðîçïàäó çàïàñíèõ ðå÷îâèí, ùî 
ñëóæàòü æèâèëüíèì ñóáñòðàòîì äëÿ ïàðàçèòíèõ ³ ñàïðîô³òíèõ ãðèá³â. 
Îñòàííº çóìîâëþºòüñÿ çíà÷íèì ï³äâèùåííÿì àêòèâíîñò³ ã³äðîë³òè÷íèõ 
ôåðìåíò³â çà âîëîãî¿ ïîãîäè ó ïåðåäçáèðàëüíèé ïåð³îä [1, 2]. 

Ïðèðîäíî âèíèêàº ïèòàííÿ: íàñê³ëüêè ïîã³ðøóºòüñÿ ÿê³ñòü òàêîãî íà-
ñ³ííÿ ³ ÿê éîãî çáåðåãòè, ïðèíàéìí³, äî îñ³ííüî¿ ÷è âåñíÿíî¿ ñ³âáè. Îñî-
áëèâî öå âàæëèâî äëÿ ö³ííèõ ñîðòîçðàçê³â — êîëåêö³é, ë³í³é, ñåëåêö³éíî-
ãî é ãåíåòè÷íîãî ìàòåð³àëó. 

Ó íàóêîâ³é ë³òåðàòóð³ º â³äîìîñò³ ïðî òå, ùî ùå íà ïî÷àòêó ìèíóëîãî 
ñòîð³÷÷ÿ ïðîôåñîð Ï. Ð. Ñëüîçê³í, âèâ÷àþ÷è ðåãåíåðóþ÷ó çäàòí³ñòü íàñ³í-
íÿ, óñòàíîâèâ ãðàíè÷íó äîâæèíó ïåðâèííèõ êîð³íö³â (ó ïøåíèö³ 10 ìì), 
çà ïåðåâèùåííÿ ÿêî¿ ïðîðîñëå ³ ï³äñóøåíå íàñ³ííÿ íåñïðîìîæíå â³äíîâ-
ëþâàòè ïðîöåñ ïðîðîñòàííÿ, à çà äàíèìè Ä. Ì. Ìàíæîñà ³ Ì. Î. Ê³íäðó-
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êà [3]. ïðîðîñëå íàñ³ííÿ ïøåíèö³ îçèìî¿ ç äîâæèíîþ ðîñòê³â ïîíàä 7 ìì 
çíèæóº ïîëüîâó ñõîæ³ñòü ó ïîð³âíÿíí³ ³ç íåïðîðîñëèì íà 20–25 %. 

Âðàõîâóþ÷è àêòóàëüí³ñòü ö³º¿ ïðîáëåìè, ìè ïîñòàâèëè ïåðåä ñîáîþ 
ö³ëü — äîñë³äèòè ïîñ³âí³ ÿêîñò³ íàñ³ííÿ, ñïðîâîêîâàíîãî âîëîãîþ ïîãî-
äîþ äî ïðîðîñòàííÿ â êîëîñ³, òà ç’ÿñóâàòè, ÿê äîâãî éîãî ìîæíà çáåðåãòè 
â óìîâàõ ïðèðîäíîãî òà øòó÷íîãî êë³ìàòó. 

Óìîâè òà ìåòîäèêà ïðîâåäåííÿ äîñë³äæåíü. Äëÿ âèâ÷åííÿ âïëè-
âó óìîâ ôîðìóâàííÿ íà æèòòºçäàòí³ñòü ³ òðèâàë³ñòü çáåð³ãàííÿ íàñ³ííÿ ç 
ð³çíèì ñòóïåíåì ïî÷àòêîâîãî ïðîðîñòàííÿ (ê³ëü÷åíå, ç ðîñòêàìè ð³çíî¿ 
äîâæèíè) éîãî ïðîðîùóâàëè â ëàáîðàòîðíèõ óìîâàõ, ï³ñëÿ ÷îãî âèñó-
øóâàëè äî ñòàíäàðòíî¿ (14 %) âîëîãîñò³ é àíàë³çóâàëè. ×àñòèíó íàñ³ííÿ 
âèïðîáîâóâàëè íà ïîëüîâó ñõîæ³ñòü. Êð³ì òîãî, âèâ÷àëè íàñ³ííÿ, ñôîð-
ìîâàíå â ïðèðîäíèõ óìîâàõ âîëîãîãî ë³òà (2010 ð.), ùî ñïðè÷èíÿëè éîãî 
ïðîðîñòàííÿ â êîëîñ³. Äëÿ öüîãî íàñ³ííÿ ç ð³çíèì ñòóïåíåì ïðîðîñòàííÿ 
â³äáèðàëè ³ç ïàðò³é, îòðèìàíèõ äîñë³äíèìè ãîñïîäàðñòâàìè òà ñåëåêö³é-
íèìè ï³äðîçä³ëàìè ÑÃ²–ÍÖÍÑ. 

Ïîêàçíèêè ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ (åíåðã³ÿ ïðîðîñòàííÿ, ëàáîðà-
òîðíà ñõîæ³ñòü òà ³í.) âèçíà÷àëè çã³äíî ç ÄÑÒÓ 4138–2002, ³íòåíñèâí³ñòü 
ïî÷àòêîâîãî ðîñòó — çà ìåòîäèêîþ Ñ. Ï. Ëèôåíêà [4]. Ñîðòîçðàçêè çáå-
ð³ãàëè ó êîíòðîëüîâàíèõ (êë³ìàòè÷íà êàìåðà, òåìïåðàòóðà +4±1 °Ñ, â³ä-
íîñíà âîëîã³ñòü ïîâ³òðÿ áëèçüêî 50 %) ³ íåêîíòðîëüîâàíèõ (ñêëàä) óìî-
âàõ ó ãåðìåòè÷íîìó é íåãåðìåòè÷íîìó ïàêîâàíí³. 

Ïîëüîâó ñõîæ³ñòü âèçíà÷àëè øëÿõîì âèñ³âó íàñ³ííÿ íà 1 ïîãîííî-
ìó ìåòð³ ðÿäêà ó ÷îòèðèðàçîâ³é ïîâòîðíîñò³. Ãëèáèíà çàðîáêè íàñ³ííÿ ó 
´ðóíò — 6 òà 10 ñì. 

Ñòàòèñòè÷íó îáðîáêó åêñïåðèìåíòàëüíèõ äàíèõ ïðîâîäèëè ìåòîäîì 
äèñïåðñ³éíîãî àíàë³çó çà Á. Î. Äîñïºõîâèì [5]. 

Ðåçóëüòàòè äîñë³äæåíü. Â íàøèõ äîñë³äàõ æèòòºçäàòí³ñòü íàñ³ííÿ 
ïøåíèö³ îçèìî¿ çàëåæàëà â³ä ñòóïåíÿ éîãî ïðîðîñòàííÿ, çóìîâëåíîãî 
ð³çíèìè óìîâàìè (òàáë. 1). Åíåðã³ÿ ïðîðîñòàííÿ, ëàáîðàòîðíà ñõîæ³ñòü ³ 
ñèëà ðîñòó ê³ëü÷åíîãî íàñ³ííÿ óñ³õ ñîðò³â ïðàêòè÷íî çàëèøàëàñÿ íà ð³âí³ 
öèõ ïîêàçíèê³â ó íåïðîðîñëîãî íàñ³ííÿ. Äåÿêà òåíäåíö³ÿ äî ¿õíüîãî ï³ä-
âèùåííÿ õî÷ ³ â³äì³÷àëàñÿ, àëå ð³çíèöÿ ì³æ íèìè ³ æèòòºçäàòí³ñòþ íåïðî-
ðîñëîãî íàñ³ííÿ íå âèõîäèëà çà ìåæ³ íàéìåíøî¿ ³ñòîòíî¿ ð³çíèö³ (Í²Ð

0,05
). 

Òå æ ñàìå ñòîñóºòüñÿ é ìàñè 100 ñóõèõ ðîñòê³â ³ êîð³íö³â, çà âèíÿòêîì ñîð-
ò³â Âäàëà ³ Â³êòîð³ÿ îäåñüêà. Ó ïåðøîìó ñîðò³ â ê³ëü÷åíîãî íàñ³ííÿ ñóòòºâî 
ï³äâèùóâàëàñÿ ìàñà êîð³íö³â, à ó äðóãîìó, íàâïàêè, âîíà çíèæóâàëàñÿ. 
Öå, âî÷åâèäü, ìîæíà ïîÿñíèòè ñîðòîâîþ ðåàêö³ºþ íà íàêîïè÷åííÿ ñóõî¿ 
ìàñè êîð³íö³â ó 10-äåííèõ ïðîðîñòê³â. 

Ó ïðîðîñëîãî íàñ³ííÿ ç ðîñòêîì äîâæèíîþ äî ïîëîâèíè çåðí³âêè 
æèòòºçäàòí³ñòü ñóòòºâî ïàäàëà: åíåðã³ÿ ïðîðîñòàííÿ — íà 9–15 %, ëà-
áîðàòîðíà ñõîæ³ñòü — íà 4–10 %, ñèëà ðîñòó — íà 6–14 %, ìàñà 100 ñó-
õèõ ðîñòê³â — íà 0,05–0,27 ã, ìàñà 100 ñóõèõ êîð³íö³â — íà 0,06–0,14 ã. 
Ùå á³ëüøå çíèæóâàëèñÿ ö³ ïîêàçíèêè ó ïðîðîñëîãî íàñ³ííÿ ç äîâæèíîþ 
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Òàáëèöÿ 1 

Æèòòºçäàòí³ñòü íàñ³ííÿ ïøåíèö³ ì’ÿêî¿ îçèìî¿ çàëåæíî â³ä ñòóïåíÿ 
ïðîðîñòàííÿ, 2011–2012 ðð.

Ñîðò Âàð³àíò

Åíåðã³ÿ 
ïðî-
ðîñ- 

òàííÿ, 
%

Ëàáîðà- 
òîðíà 
ñõî-

æ³ñòü, 
%

Ñèëà 
ðîñ-
òó, %

Ìàñà 
100 

ñóõèõ 
ðîñò-
ê³â, ã

Ìàñà 
100 

ñóõèõ 
êîð³íö³â, 

ã

Âäàëà

íåïðîðîñëå íàñ³ííÿ 95 98 95 0,93 0,46
ê³ëü÷åíå íàñ³ííÿ 95 96 94 0,92 0,53
ç ðîñòêîì äî 1/2 çåðí³âêè 80 88 89 0,88 0,40
ç ðîñòêîì äî ö³ëî¿ çåðí³âêè 82 84 75 0,73 0,33

Â³êòîð³ÿ 
îäåñüêà

íåïðîðîñëå íàñ³ííÿ 96 98 96 1,06 0,45
ê³ëü÷åíå íàñ³ííÿ 98 100 97 1,03 0,40
ç ðîñòêîì äî 1/2 çåðí³âêè 87 94 82 0,87 0,39
ç ðîñòêîì äî ö³ëî¿ çåðí³âêè 83 86 77 0,79 0,33

Îäåñüêà 
267

íåïðîðîñëå íàñ³ííÿ 95 96 93 0,89 0,47
ê³ëü÷åíå íàñ³ííÿ 97 99 93 0,86 0,44
ç ðîñòêîì äî 1/2 çåðí³âêè 83 88 82 0,72 0,33
ç ðîñòêîì äî ö³ëî¿ çåðí³âêè 66 70 60 0,65 0,27

Ñêàðá-
íèöÿ

íåïðîðîñëå íàñ³ííÿ 94 96 94 0,97 0,55
ê³ëü÷åíå íàñ³ííÿ 96 98 92 0,95 0,52
ç ðîñòêîì äî 1/2 çåðí³âêè 83 91 80 0,83 0,45
ç ðîñòêîì äî ö³ëî¿ çåðí³âêè 77 88 77 0,70 0,41

Ð % 3,3 3,4 4,4 4,3 4,5
Í²Ð

0,05
2,0 1,9 2,0 0,06 0,04

ðîñòê³â äî ö³ëî¿ çåðí³âêè — â³äïîâ³äíî íà 13–29; 8–26; 17–33 %; 0,20–
0,27 ³ 0,12–0,23 ã. 

Âàðòî çàçíà÷èòè, ùî íå â óñ³õ ñîðò³â ïîêàçíèêè æèòòºçäàòíîñò³ çà-
ëåæíî â³ä ïî÷àòêîâîãî ïðîðîñòàííÿ íàñ³ííÿ çì³íþâàëèñÿ îäíàêîâîþ 
ì³ðîþ. Ó ñîðò³ Îäåñüêà 267 ¿õ ì³íëèâ³ñòü áóëà á³ëüøîþ, í³æ â ³íøèõ 
ñîðò³â, îñîáëèâî ó ïðîðîñëîãî íàñ³ííÿ ç äîâæèíîþ ðîñòê³â äî ö³ëî¿ 
çåðí³âêè. 

Ó ñîðòîçðàçêàõ, ñôîðìîâàíèõ â óìîâàõ âîëîãîãî ë³òà 2010 ð., ñòóï³íü 
ïðîðîñòàííÿ íàñ³ííÿ çàëåæàâ ÿê â³ä óìîâ éîãî äîñòèãàííÿ, òàê ³ ñîðòîâèõ 
îñîáëèâîñòåé. Ïðî öå ñâ³ä÷àòü äàí³, îòðèìàí³ çà àíàë³çóâàííÿ îêðåìèõ 
ñîðòîçðàçê³â (òàáë. 2). 

Á³ëüø ñò³éêèìè äî ïðîðîñòàííÿ íàñ³ííÿ â êîëîñ³ áóëè ñîðòè Åïîõà 
îä., Çàìîæí³ñòü, Çåìëÿ÷êà îä., Ì³ñ³ÿ îäåñüêà ³ Ñëóæíèöÿ îä. Ñòóï³íü ïðî-
ðîñòàííÿ íàñ³ííÿ öèõ ñîðò³â êîëèâàâñÿ â³ä 2,5 äî 12,8 %, äî òîãî æ ïðî-
ðîñëîãî íàñ³ííÿ ç äîâæèíîþ ðîñòê³â ïîíàä 1/2 çåðí³âîê íå áóëî. Ìåíø 
ñò³éêèìè äî ïðîðîñòàííÿ áóëè ñîðòè Âäàëà, Êíÿãèíÿ Îëüãà, Êîñîâèöÿ ³ 
Ëàñò³âêà îä., à â ñîðò³ Ñêàðáíèöÿ ñòóï³íü ïðîðîñòàííÿ íàñ³ííÿ áóâ íàé-
á³ëüøèì — 72,5 %. ²íø³ ñîðòè (Àíòîí³âêà, Áëàãîäàðêà îäåñüêà, Çàãðàâà 
îäåñüêà, Ãîäóâàëüíèöÿ îä., Ïèñàíêà) â³äçíà÷àëèñÿ ñåðåäíüîþ ñò³éê³ñòþ  
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Òàáëèöÿ 2 

Ñòóï³íü ïðîðîñòàííÿ ³ æèòòºçäàòí³ñòü íàñ³ííÿ îçèìî¿ ì’ÿêî¿ ïøåíèö³, 
âèðîùåíîãî ó íåñïðèÿòëèâîìó 2010 ðîö³

Ñîðò
Ñòóï³íü ïðîðîñòàííÿ, % Æèòòºçäàòí³ñòü, %

âñüîãî
â ò. ÷. ç ðîñòêàìè 

ïîíàä 1/2 çåðí³âêè
åíåðã³ÿ 

ïðîðîñòàííÿ
ëàáîðàòîðíà 

ñõîæ³ñòü
Àíòîí³âêà 23,3 – 99 99
Áëàãîäàðêà îä. 24,8 – 99 99
Âäàëà 32,3 – 95 97
Ãîäóâàëüíèöÿ îä. 21,5 – 98 98
Åïîõà îä. 10,5 – 97 98
Çàãðàâà îäåñüêà 31,8 – 97 98
Çàìîæí³ñòü 12,8 – 98 99
Çåìëÿ÷êà îä. 10,0 – 97 97
Êíÿãèíÿ Îëüãà 49,5 – 98 99
Êîñîâèöÿ 49,0 3,0 95 98
Ëàñò³âêà îä. 40,6 0,5 98 99
Ì³ñ³ÿ îäåñüêà 6,8 – 98 98
Ñêàðáíèöÿ 72,5 0,8 90 94
Ñëóæíèöÿ îä. 2,5 – 97 99
Ïèñàíêà 29,5 – 94 99

äî ïðîðîñòàííÿ íàñ³ííÿ — â³ä 23,3 äî 31,8 %. Íåçâàæàþ÷è íà ñîðòîâ³ 
â³äì³íè ùîäî ïðîðîñòàííÿ íàñ³ííÿ â êîëîñ³, öå ñóòòºâî íå âïëèâàëî íà 
åíåðã³þ ïðîðîñòàííÿ òà ñõîæ³ñòü. 

Îòæå, íà ï³äñòàâ³ îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåíü ìîæíà âïåâ-
íåíî ñòâåðäæóâàòè, ùî ïðîðîñòàííÿ íàñ³ííÿ â êîëîñ³, ñïðîâîêîâàíå 
âîëîãîþ ïîãîäîþ, ñóòòºâî íå âïëèâàº íà éîãî æèòòºçäàòí³ñòü, ÿêùî 
âîíî ëèøå íàê³ëü÷èëîñÿ òà ìàëî íåçíà÷íó ê³ëüê³ñòü ïðîðîñëèõ íàñ³-
íèí ç ðîñòêàìè ïîíàä ïîëîâèíó çåðí³âêè. Çà ëàáîðàòîðíîþ ñõîæ³ñòþ 
âîíî â îñíîâíîìó ìîæå â³äïîâ³äàòè âèìîãàì ÷èííèõ íîðìàòèâíèõ äî-
êóìåíò³â. 

Çîâñ³ì ³íøà êàðòèíà ñïîñòåð³ãàºòüñÿ çà âèçíà÷àííÿ ïîëüîâî¿ ñõî-
æîñò³ íàñ³ííÿ, ùî ê³ëü÷èëîñÿ ³ ïðîðîñòàëî â êîëîñ³. Äëÿ öüîãî â³äáèðàëè-
ñÿ çðàçêè íàñ³ííÿ ç ð³çíèì ñòóïåíåì ïðîðîñòàííÿ â êîëîñ³ ³ ï³ñëÿ âèñóøó-
âàííÿ âèñ³âàëèñÿ â ´ðóíò íà ãëèáèíó 6 ³ 10 ñì (òàáë. 3). 

Íåçâàæàþ÷è íà âèñîê³ ïîêàçíèêè ñõîæîñò³ é åíåðã³¿ ïðîðîñòàííÿ 
ê³ëü÷åíîãî íàñ³ííÿ, ùî âèçíà÷àëèñÿ ó ëàáîðàòîðíèõ óìîâàõ, ç âèñ³âîì 
éîãî ó ´ðóíò ö³ ïîêàçíèêè ó ïîð³âíÿíí³ ç íåïðîðîñëèì íàñ³ííÿì ð³çêî 
çíèæóâàëèñÿ — íà 6–12 % ó ì’ÿê³é ïøåíèö³ ³ íà 10 % — ó òâåðä³é ïðè 
çàðîáö³ íà ãëèáèíó 6 ñì ³ â³äïîâ³äíî íà 10–12 ³ 11–16 % ïðè ãëèáèí³ çà-
ðîáêè 10 ñì. 

Ïîíèæåíó æèòòºçäàòí³ñòü íàñ³ííÿ, ùî ïðîðîñòàëî â êîëîñ³, çà âè-
ïðîáóâàííÿ ó ïîëüîâèõ óìîâàõ ìîæíà ïîÿñíèòè éîãî çíèæåíîþ ðåãå-
íåðóþ÷îþ çäàòí³ñòþ, ïîâ’ÿçàíîþ ç íåïðîäóêòèâíèìè âòðàòàìè ñóõî¿ 
ðå÷îâèíè òà åêñòðàêòèâíèõ öóêð³â. Ó íåïðîðîñëîãî íàñ³ííÿ ö³ âòðàòè 
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Òàáëèöÿ 3 

Ïîëüîâà ñõîæ³ñòü íàñ³ííÿ îçèìî¿ ïøåíèö³ çàëåæíî â³ä ñòóïåíÿ ïðîðîñòàííÿ 
â êîëîñ³, %, 2010–2011 ðð.

Êóëüòóðà Ñîðò
Íåïðîðîñ-

ëå 
íàñ³ííÿ

Ê³ëü÷åíå 
íàñ³ííÿ

Ç ðîñòêîì 
ïîíàä 1/2 
çåðí³âêè

Í²Ð
0,05

Ïøåíèöÿ ì’ÿêà 
îçèìà 

Ãëèáèíà çàðîáêè íàñ³ííÿ 6 ñì
Àíòîí³âêà 85 79 –

5,5
Åïîõà îäåñüêà 84 75 –
Êîñîâèöÿ 87 77 37
Ñêàðáíèöÿ 86 74 29

Ïøåíèöÿ òâåðäà 
îçèìà 

Äåëüô³í 80 70 27
4,0

Êîíòèíåíò 82 72 25
Ïøåíèöÿ ì’ÿêà 
îçèìà 

Ãëèáèíà çàðîáêè íàñ³ííÿ 10 ñì
Àíòîí³âêà 79 68 –

6,2
Åïîõà îäåñüêà 80 70 –
Êîñîâèöÿ 81 69 19
Ñêàðáíèöÿ 78 67 19

Ïøåíèöÿ òâåðäà 
îçèìà 

Äåëüô³í 76 60 14
4,6

Êîíòèíåíò 74 63 15

º ì³í³ìàëüíèìè — ïðèáëèçíî óäâ³÷³ ìåíøèìè, í³æ ó ê³ëü÷åíîãî ³ â 6–20 
ðàç³â ó ïîð³âíÿíí³ ç ïðîðîñëèì íàñ³ííÿì ç ðîñòêàìè ïîíàä ïîëîâèíó 
çåðí³âêè. 

Çàêëàäåíå íà òðèâàëå çáåð³ãàííÿ â êë³ìàòè÷íó êàìåðó â ãåðìåòè÷íå 
ïàêîâàííÿ íåïðîðîñëå íàñ³ííÿ ñîðòó îçèìî¿ ì’ÿêî¿ ïøåíèö³ Àëüáàòðîñ 
îäåñüêèé ç âèõ³äíîþ (ïî÷àòêîâîþ) ñõîæ³ñòþ 98 % ïðîòÿãîì âîñüìè ðîê³â 
ìàéæå íå âòðà÷àëî ñâîº¿ æèòòºçäàòíîñò³ (ðèñ.). 

Çà çáåð³ãàííÿ â öèõ æå óìîâàõ, àëå ó íåãåðìåòè÷í³é òàð³, éîãî ñõî-
æ³ñòü ÷åðåç ï³âòîðà ðîêó çíèçèëàñÿ äî 94 %, à ùå ÷åðåç ð³ê — äî 58 %. 
×åðåç ø³ñòü ðîê³â ñõîæ³ñòü íàñ³ííÿ, ùî çáåð³ãàëîñÿ ó íåãåðìåòè÷íîìó 
ïàêîâàíí³, çíèçèëàñÿ äî 6 %, à â ãåðìåòè÷íîìó — ëèøå äî 86 %. Çà çáå-
ð³ãàííÿ ó ïðèðîäíèõ óìîâàõ (êîìîðà) ó ãåðìåòè÷í³é òàð³ ñõîæ³ñòü ÷åðåç 
òðè ðîêè ïîíèçèëàñÿ äî 90 %, à ÷åðåç ø³ñòü ðîê³â — äî 40 %. 

Ïðè çáåð³ãàíí³ ó íåãåðìåòè÷íîìó ïàêîâàíí³ ÷åðåç äâà ç ïîëîâèíîþ 
ðîêè íàñ³ííÿ ïîâí³ñòþ âòðàòèëî ÿê³ñòü. Íàâåäåí³ äàí³ âêàçóþòü íà äî-
ö³ëüí³ñòü çáåð³ãàííÿ íàñ³ííÿ ó ãåðìåòè÷íèõ óìîâàõ, îñîáëèâî, ÿêùî öå 
ñåëåêö³éíèé ìàòåð³àë, ÿêèé ïåðåäáà÷åíî çáåð³ãàòè ïðîòÿãîì òðèâàëîãî 
÷àñó (ïîíàä 2 ðîêè). 

Äèíàì³êà ñõîæîñò³ ïðè çáåð³ãàíí³ ê³ëü÷åíîãî é ïðîðîñëîãî íàñ³ííÿ 
îçèìî¿ ì’ÿêî¿ ïøåíèö³ çîâñ³ì ³íøà. Ê³ëü÷åíå íàñ³ííÿ ïðè çáåð³ãàíí³ â êà-
ìåð³ ó ãåðìåòè÷í³é òàð³ ÷åðåç ï³âòîðà ðîêè çíèçèëî ñõîæ³ñòü ç 96 äî 62 %, 
à ÷åðåç ï’ÿòü ðîê³â âîíî ñòàëî íåñõîæèì. Ó íåãåðìåòè÷íèõ óìîâàõ òàêå 
íàñ³ííÿ ïîâí³ñòþ âòðàòèëî æèòòºçäàòí³ñòü ÷åðåç äâà ðîêè, à òå, ùî çáå-
ð³ãàëîñÿ â êîìîð³, — íà ð³ê ðàí³øå. 
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Ïðîðîñëå íàñ³ííÿ ç äîâæèíîþ ðîñòê³â äî ïîëîâèíè çåðí³âêè ïîâí³ñ-
òþ âòðà÷àëî ñõîæ³ñòü ïðè çáåð³ãàíí³ â êàìåð³ ó ãåðìåòè÷íîìó ïàêîâàíí³ 
÷åðåç òðè ç ïîëîâèíîþ ðîêè, ó íåãåðìåòè÷íîìó — ÷åðåç äâà ðîêè, à ïðè 
çáåð³ãàíí³ â êîìîð³ — â³äïîâ³äíî ÷åðåç äâà ³ îäèí ð³ê. Ó íàñ³íí³ ç äîâæè-
íîþ ðîñòê³â äî ö³ëî¿ çåðí³âêè ïðè çáåð³ãàíí³ â êîíòðîëüîâàíèõ óìîâàõ ó 
ãåðìåòè÷í³é òàð³ ñõîæ³ñòü ÷åðåç äâà ðîêè çíèçèëàñÿ ç 84 äî 23 %, à çà 
çáåð³ãàííÿ â íåãåðìåòè÷íîìó ïàêîâàíí³ âîíî ÷åðåç ð³ê âòðàòèëî ñõî-
æ³ñòü. Ùå øâèäøå âòðà÷àëî æèòòºçäàòí³ñòü ïðîðîñëå íàñ³ííÿ ïðè çáå-
ð³ãàíí³ â êîìîð³: ó ãåðìåòè÷í³é òàð³ — ÷åðåç äâà ðîêè, ó íåãåðìåòè÷í³é — 
÷åðåç ï³âðîêó. 

Âèñíîâêè. 1. ßê³ñòü íàñ³ííÿ ïøåíèö³ îçèìî¿ çíà÷íîþ ì³ðîþ çàëå-
æèòü â³ä ñòóïåíÿ éîãî ïðîðîñòàííÿ â êîëîñ³, ñïðîâîêîâàíîãî âîëîãîþ 
ïîãîäîþ ï³ä ÷àñ æíèâ. Ó ê³ëü÷åíîãî íàñ³ííÿ åíåðã³ÿ ïðîðîñòàííÿ ³ ëàáî-
ðàòîðíà ñõîæ³ñòü ïðàêòè÷íî çàëèøàþòüñÿ íà ð³âí³ ïîêàçíèê³â íåïðîðîñ-
ëîãî íàñ³ííÿ àáî íàâ³òü äåùî ï³äâèùóþòüñÿ (íà 2–4 %). Ó ïðîðîñëîãî íà-
ñ³ííÿ ç ðîñòêàìè äîâæèíîþ äî ïîëîâèíè çåðí³âêè åíåðã³ÿ ïðîðîñòàííÿ 
çíèæóºòüñÿ íà 9–15 %, ñõîæ³ñòü — íà 4–10 %, ñèëà ðîñòó — íà 6–14 %, 
ìàñà 100 ñóõèõ ðîñòê³â — íà 0,05–0,19 ã, ìàñà 100 ñóõèõ êîð³íö³â — íà 
0,06–0,14 ã. Ùå á³ëüøå ïîíèæóþòüñÿ ö³ ïîêàçíèêè ó íàñ³íí³ ç äîâæèíîþ 
ðîñòê³â â³ä ïîëîâèíè äî ö³ëî¿ çåðí³âêè. 

2. Ñõîæ³ñòü ê³ëü÷åíîãî íàñ³ííÿ çà çáåð³ãàííÿ ó êîíòðîëüîâàíèõ óìî-
âàõ â ãåðìåòè÷í³é òàð³ ÷åðåç ï³âðîêó çíèæóºòüñÿ â³ä 99–86 äî 95–85 %, 
÷åðåç ð³ê — äî 91–75 %, à ÷åðåç 5–6 ðîê³â íàñ³ííÿ âòðà÷àº ñõîæ³ñòü ïî-
âí³ñòþ. Ñõîæ³ñòü ïðîðîñëîãî íàñ³ííÿ ç äîâæèíîþ ðîñòê³â äî ö³ëî¿ çåðí³â-
êè çà çáåð³ãàííÿ â êîíòðîëüîâàíèõ óìîâàõ ÷åðåç ï³âðîêó çíèæóºòüñÿ äî 
80–40 %, à ïðè çáåð³ãàíí³ ïðîòÿãîì öüîãî ïåð³îäó â íåãåðìåòè÷í³é òàð³ 
âîíî ñòàº ïîâí³ñòþ íåïðèäàòíèì. 

3. Àäåêâàòíî ïîêàçíèêàì æèòòºçäàòíîñò³ çíèæóºòüñÿ ïîëüîâà ñõî-
æ³ñòü íàñ³ííÿ: ó ê³ëü÷åíîãî — íà 6–16 %, ó ïðîðîñëîãî — íà 50–69 %. 

4. Ïîã³ðøåííÿ ÿêîñò³ íàñ³ííÿ ñóïðîâîäæóºòüñÿ íåïðîäóêòèâíè-
ìè âèòðàòàìè ñóõî¿ ðå÷îâèíè, ùî ³ º îñíîâíîþ ïðè÷èíîþ çíèæåííÿ 
ðåãåíåðóþ÷î¿ çäàòíîñò³ ê³ëü÷åíîãî é ïðîðîñëîãî íàñ³ííÿ ó ïîëüîâèõ 
óìîâàõ. 
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Vishnevska À. M. Plant Breeding and Genetics Institute — National Cen-
ter of Seed and Cultivar Investigations 

THE VIABILITY OF WINTER WHEAT SEEDS WHICH WERE FORMED 
IN ADVERSE WEATHER AND STORED UNDER VARIOUS ENVIRONMENT 

Viability of seeds of wheat winter considerably depends on extent of their 
germination in an ear, provoked by damp weather during cleaning. Boundary 
parametres of extent of germination of seeds at which its biological properties 
sharply worsen are established. It is proved that deterioration of seeds is ac-
companied by unproductive losses of solid which and are the main reason of 
decrease in recycling ability of the sprouted seeds in field conditions. 

ÓÄÊ 633.1:631.53.011/02 

Âèøíåâñêàÿ À. Í. 

ÊÀ×ÅÑÒÂÎ ÑÅÌßÍ ÏØÅÍÈÖÛ ÎÇÈÌÎÉ, ÑÔÎÐÌÈÐÎÂÀÍÍÛÕ 
È ÑÎÕÐÀÍÅÍÍÛÕ Â ÐÀÇÍÛÕ ÓÑËÎÂÈßÕ 

Êà÷åñòâî ñåìÿí ïøåíèöû îçèìîé â çíà÷èòåëüíîé ìåðå çàâèñèò îò 
ñòåïåíè èõ ïðîðàñòàíèÿ â êîëîñå, ñïðîâîöèðîâàííîãî âëàæíîé ïîãîäîé 
âî âðåìÿ óáîðêè. Óñòàíîâëåíû ãðàíè÷íûå ïàðàìåòðû ñòåïåíè ïðîðàñ-
òàíèÿ ñåìÿí, ïðè êîòîðûõ åãî áèîëîãè÷åñêèå ñâîéñòâà ðåçêî óõóäøàþò-
ñÿ. Äîêàçàíî, ÷òî óõóäøåíèå êà÷åñòâà ñåìÿí ñîïðîâîæäàåòñÿ íåïðîäóê-
òèâíûìè ïîòåðÿìè ñóõîãî âåùåñòâà, êîòîðûå è åñòü ãëàâíîé ïðè÷èíîé 
ñíèæåíèÿ ðåãåíåðèðóþùåé ñïîñîáíîñòè ïðîðîñøèõ ñåìÿí â ïîëåâûõ 
óñëîâèÿõ. 
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ÂÏËÈÂ ÓÌÎÂ ÇÂÎËÎÆÅÍÍß ² ÐÅÃÓËßÒÎÐÀ ÐÎÑÒÓ ÐÎÑËÈÍ 
ÏËÀÍÒÀÔÎË 30 ÍÀ ÏÎÑ²ÂÍ² ßÊÎÑÒ² ÍÀÑ²ÍÍß ËÞÖÅÐÍÈ 

Íàâåäåí³ ðåçóëüòàòè äîñë³äæåíü ç âèâ÷åííÿ âïëèâó óìîâ çâîëîæåí-
íÿ òà çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó Ïëàíòàôîë 30 ³ òåðì³íó çáå-
ð³ãàííÿ íà ïîñ³âí³ ÿêîñò³ íàñ³ííÿ ëþöåðíè ñîðò³â Óí³òðî ³ Çîðÿíà. 
Â óìîâàõ êðàïëèííîãî çðîøåííÿ íàñ³ííÿ ìàëè âèñîêó ìàñó 1000 
íàñ³íèí ç â³äïîâ³äíî êðàùèìè ïîêàçíèêàìè åíåðã³¿ ïðîðîñòàííÿ òà 
ëàáîðàòîðíî¿ ñõîæîñò³. Çàñòîñóâàííÿ Ïëàíòàôîëó 30 ï³äâèùóâàëî 
ìàñó 1000 íàñ³íèí íà 1,5–3,1 % çà êðàïëèííîãî çðîøåííÿ òà 1,0–
3,4 % â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ â ïîð³âíÿíí³ ç êîíòðîëü-
íèìè âàð³àíòàìè. Ïîêàçíèêè åíåðã³¿ ïðîðîñòàííÿ òà ëàáîðàòîðíî¿ 
ñõîæîñò³ çàëåæàëè â³ä òåðì³í³â çáåð³ãàííÿ. ̄ õíº çá³ëüøåííÿ ñïðèÿëî 
ï³äâèùåííþ ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ çà ðàõóíîê çìåíøåííÿ ó íüî-
ìó òâåðäîêàì’ÿíîãî íàñ³ííÿ. 

Êëþ÷îâ³ ñëîâà: ëþöåðíà, ñîðò, íàñ³ííÿ, ÿê³ñòü, åíåðã³ÿ ïðîðîñòàííÿ, 
ëàáîðàòîðíà ñõîæ³ñòü, ðåãóëÿòîð ðîñòó. 

Âñòóï. Íàñ³ííÿ, ÿê â³äîìî, º íîñ³ºì á³îëîã³÷íèõ ³ ãîñïîäàðñüêèõ âëàñ-
òèâîñòåé ðîñëèí, à òîìó âèñîê³ ïîñ³âí³ ÿêîñò³ éîãî çàáåçïå÷óþòü ³ âèñîêó 
âðîæàéí³ñòü [1, 2]. 

Ö³íí³ñòü íàñ³ííÿ ÿê ïîñ³âíîãî ìàòåð³àëó çàëåæèòü â³ä êîìïëåêñó ôàê-
òîð³â. ßê³ñòü éîãî âèçíà÷àºòüñÿ ïðèðîäîþ ãåíîòèïó ñîðòó ³ óìîâàìè 
íàâêîëèøíüîãî ñåðåäîâèùà â ïåð³îä ¿õíüîãî ôîðìóâàííÿ, ðîçâèòêó òà 
çáåð³ãàííÿ. Äî îñíîâíèõ ôàêòîð³â, ùî âïëèâàþòü íà ÿê³ñòü íàñ³ííÿ, â³ä-
íîñÿòüñÿ: ïîãîäí³ óìîâè ï³ä ÷àñ ôîðìóâàííÿ íàñ³ííÿ (åêîëîã³÷í³ óìîâè) ³ 
ïðèéîìè àãðîòåõí³êè [3]. 

Ñòàí âèçíà÷åííÿ ïðîáëåìè. Óòâîðåííÿ òà ðîçâèòîê íàñ³ííÿ íà ðîñ-
ëèí³ â³äáóâàºòüñÿ íåîäíî÷àñíî, ùî çóìîâëþº ð³çíó çàáåçïå÷åí³ñòü éîãî 
ï³ä ÷àñ ôîðìóâàííÿ ïîæèâíèìè ðå÷îâèíàìè. Øëÿõîì ïîë³ïøåííÿ çàáåç-
ïå÷åííÿ íàñ³ííÿ, ÿêå ôîðìóºòüñÿ, åëåìåíòàìè ì³íåðàëüíîãî æèâëåííÿ, 
âîäîþ ç óðàõóâàííÿì ïîãîäíèõ óìîâ ³ ôàç ðîçâèòêó, ìîæíà îòðèìàòè âè-
ñîêîÿê³ñíå íàñ³ííÿ. ×èìàëà ðîëü ó éîãî ôîðìóâàíí³ íàëåæèòü óìîâàì 
æèâëåííÿ ðîñëèí, îñê³ëüêè ïîæèâí³ åëåìåíòè áåðóòü ó÷àñòü ó áàãàòüîõ 
ðåàêö³ÿõ ñèíòåçó òà îáì³íó ðå÷îâèí, âõîäÿ÷è äî ñêëàäó á³ëê³â, íóêëå¿íî-
âèõ êèñëîò òà ³íøèõ ñïîëóê. Íàñ³ííÿ ìàòèìå âèñîê³ ÿêîñò³ â òîìó âèïàäêó, 
ÿêùî ñï³ââ³äíîøåííÿ åëåìåíò³â æèâëåííÿ áóäå îïòèìàëüíèì. 

© Òèùåíêî À. Â., 2014



ISSN 2409–5524. Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2014. Âèï. 24 (64)  147

Ó áàãàòüîõ âèïàäêàõ íåïîâíîö³íí³ñòü íàñ³ííÿ çóìîâëþºòüñÿ â³äñóò-
í³ñòþ áóäü-ÿêîãî ç ì³êðîåëåìåíò³â ó ´ðóíò³. Íàéá³ëüø âèâ÷åíèé â öüîìó 
â³äíîøåíí³ áîð. Çàñòîñóâàííÿ áîðó ï³äâèùóº êðóïí³ñòü íàñ³ííÿ [4]. 

Îáðîáêà íàñ³ííÿ ëþöåðíè ïåðåä âèñ³âîì àáî ðîñëèí ìîë³áäåíîì,çà 
äàíèìè ª. ß. Ñóìàíîâà ³ Ì. Ñ. Âèñîöüêî¿ (1970), ïîçèòèâíî âïëèâàëà íà 
ìàñó 1000 íàñ³íèí, åíåðã³þ ïðîðîñòàííÿ, ëàáîðàòîðíó ñõîæ³ñòü, òà é ó 
íèõ áóëî íà 10–12 % ìåíøå òâåðäîêàì’ÿíîãî íàñ³ííÿ. Â³äîìî òàêîæ, ùî 
ì³êðîåëåìåíòè Mn, Mo, Cu, Zn ï³äâèùóþòü á³îëîã³÷íó ïîâíîö³íí³ñòü íà-
ñ³ííÿ òà ñò³éê³ñòü ðîñëèí äî ðÿäó õâîðîá [5]. 

²ñòîòíî âïëèâàº íà ïîñ³âí³ ÿêîñò³ òà âðîæàé íàñ³ííÿ çðîøåííÿ ïîñ³-
â³â. Êð³ì òîãî, âîíî çíà÷íî ï³äâèùóº êîåô³ö³ºíò ðîçìíîæåííÿ íàñ³ííÿ, 
ùî îñîáëèâî âàæëèâî äëÿ øâèäêîãî âïðîâàäæåííÿ ó âèðîáíèöòâî íîâèõ 
ñîðò³â [6]. 

Çàâäàííÿ ³ ìåòîäè äîñë³äæåíü. Çàâäàííÿì äîñë³äæåííÿ º ðîçðîá-
êà òà íàóêîâå îá´ðóíòóâàííÿ àãðîòåõíîëîã³÷íèõ ïðèéîì³â ï³äâèùåííÿ íà-
ñ³ííºâî¿ ïðîäóêòèâíîñò³ òà ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ ó ð³ê ñ³âáè. 

Äîñë³äæåííÿ ïðîâîäèëèñÿ ïðîòÿãîì 2011–2013 ðð. íà ïîë³ ²íñòèòóòó 
çðîøóâàíîãî çåìëåðîáñòâà ÍÀÀÍ Óêðà¿íè. Ðîçòàøîâàíå âîíî â ñóõîñòå-
ïîâ³é çîí³ íà ²íãóëåöüêîìó çðîøóâàíîìó ìàñèâ³. 

Ìåòîä çàêëàäêè ïîëüîâîãî äîñâ³äó — ðîçùåïëåí³ ä³ëÿíêè. Ãîëîâí³ ä³-
ëÿíêè (ôàêòîð À) — óìîâè çâîëîæåííÿ (áåç çðîøåííÿ ³ êðàïëèííå çðî-
øåííÿ); ñóá-ä³ëÿíêè (ôàêòîð Â) — ñîðòè ëþöåðíè Óí³òðî (Medicago varia 
Mart.) ³ Çîðÿíà (Medicago sativa L.); ñóá-ñóáä³ëÿíêè (ôàêòîð Ñ) — ïîçàêî-
ðåíåâå ï³äæèâëåííÿ ðåãóëÿòîðîì ðîñòó Ïëàíòàôîë 30: êîíòðîëü 1 — áåç 
ï³äæèâëåííÿ; êîíòðîëü 2 — îáïðèñêóâàííÿ âîäîþ; ïîçàêîðåíåâå ï³äæèâ-
ëåííÿ Ïëàíòàôîë 30 çà ì³æôàçíèìè ïåð³îäàìè: 3 — «ïî÷àòîê ñòåáëóâàí-
íÿ–ïî÷àòîê áóòîí³çàö³¿» (Ïñ–Ïá); 4 — «ïî÷àòîê áóòîí³çàö³¿ — ïî÷àòîê öâ³-
ò³ííÿ» (Ïá–Ïö) ³ 5 — «ïî÷àòîê öâ³ò³ííÿ — ìàñîâå öâ³ò³ííÿ» (Ïö–Ìö). Ñòðîê 
ñ³âáè ðàííüîâåñíÿíèé. Ïîñ³â øèðîêîðÿäíèé ç ì³æðÿääÿì 70 ñì. Ïîñ³âíà 
ïëîùà ä³ëÿíêè — 60 ì2, îáë³êîâà — 50 ì2, ïîâòîðí³ñòü ÷îòèðèðàçîâà. Ïî-
ñ³âí³ ÿêîñò³ íàñ³ííÿ âèçíà÷àëè çà ÄÑÒÓ 4138–2002 «Íàñ³ííÿ ñ³ëüñüêîãîñ-
ïîäàðñüêèõ êóëüòóð. Ìåòîäè âèçíà÷åííÿ ÿêîñò³». 

Ïëàíòàôîë 30, çà ºâðîñòàíäàðòîì, â³äíîñèòüñÿ äî ïîâí³ñòþ ðîç÷èí-
íèõ êîìïëåêñíèõ äîáðèâ (â Óêðà¿í³ çàðåºñòðîâàíèé ÿê ðåãóëÿòîð ðîñòó), 
ñïåö³àëüíî ðîçðîáëåíèé äëÿ ëèñòêîâîãî ï³äæèâëåííÿ. Äî éîãî âì³ñòó 
âõîäÿòü àçîò (NO

3
 — 3 %, NH

4
 — 3 %, NH

2
 — 24 %), ôîñôîð, êàë³é ³ ì³êðî-

åëåìåíòè (ñ³ðêà, áîð, çàë³çî, ìàðãàíåöü, öèíê, ì³äü), ÿê³ çàáåçïå÷óþòü 
ïîòðåáè ðîñëèí ó ð³çíèõ åëåìåíòàõ íà âñ³õ ñòàä³ÿõ ðîçâèòêó, ùî ñïðèÿº 
ï³äâèùåííþ âðîæàþ òà ÿêîñò³ íàñ³ííÿ ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð. 

Ñòàòèñòè÷íó îáðîáêó âðîæàéíèõ äàíèõ ïðîâîäèëè ìåòîäîì äèñïåð-
ñ³éíîãî àíàë³çó çà Â. À. Óøêàðåíêî òà ³í. (2009). 

Ðåçóëüòàòè äîñë³äæåíü. Âèçíà÷åííÿ ìàñè 1000 íàñ³íèí äîçâîëÿº 
äàòè îö³íêó çàïàñ³â ïîæèâíèõ ðå÷îâèí ó íàñ³íí³: ÷èì âèùà ìàñà 1000 íà-
ñ³íèí, òèì á³ëüøå ó íèõ ïîæèâíèõ ðå÷îâèí. 
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Òàáëèöÿ 

Ïîêàçíèêè ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ ð³çíèõ ñîðò³â ëþöåðíè çàëåæíî â³ä óìîâ 
çâîëîæåííÿ òà çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó Ïëàíòàôîë 30, ñåðåäíº 

çà 2011–2013 ðð.

Óìîâè çâî-
ëîæåííÿ 

(ôàêòîð À)

Ñîðò 
(ôàê-
òîð Â)

Çàñòîñóâàííÿ 
Ïëàíòàôîëà 

30 (ôàêòîð Ñ)

Ìàñà 
1000 íà-
ñ³íèí, ã

ßê³ñí³ ïîêàçíèêè íàñ³ííÿ çàëåæíî 
â³ä òåðì³íó çáåð³ãàííÿ, %

3 ì³ñÿö³ 6 ì³ñÿö³â 1 ð³ê
ÅÏÍ ËÑÍ ÅÏÍ ËÑÍ ÅÏÍ ËÑÍ

Á
åç

 ç
ðî

ø
åí

íÿ

Óí
³ò

ðî

êîíòðîëü 1 1,94 66 69 80 81 89 90
êîíòðîëü 2 1,95 68 70 81 82 90 91
Ïñ–Ïá 1,99 75 79 85 86 91 93
Ïá–Ïö 2,00 73 76 86 87 90 93
Ïö–Ìö 1,98 72 78 86 87 91 92
ñåðåäíº 1,97 71 74 84 85 90 92

Ç
îð

ÿí
à

êîíòðîëü 1 1,92 65 67 81 82 89 89
êîíòðîëü 2 1,93 65 67 81 82 89 90
Ïñ–Ïá 1,97 70 74 85 86 92 93
Ïá–Ïö 1,98 72 74 85 87 92 94
Ïö–Ìö 1,96 71 73 86 86 93 93
ñåðåäíº 1,95 69 71 84 85 91 92

ñåðåäíº 1,96 70 73 84 85 91 92

Ç
à 

çð
îø

åí
íÿ

Óí
³ò

ðî

êîíòðîëü 1 2,04 72 75 81 83 91 93
êîíòðîëü 2 2,05 73 75 82 84 92 93
Ïñ–Ïá 2,09 77 79 87 89 94 96
Ïá–Ïö 2,11 78 81 87 89 94 97
Ïö–Ìö 2,08 78 80 87 88 93 95
ñåðåäíº 2,07 76 78 85 87 93 95

Ç
îð

ÿí
à

êîíòðîëü 1 2,04 71 74 82 84 91 92
êîíòðîëü 2 2,05 71 75 83 84 91 93
Ïñ–Ïá 2,08 75 79 86 88 93 95
Ïá–Ïö 2,09 75 80 88 90 95 97
Ïö–Ìö 2,07 75 78 87 89 95 96
ñåðåäíº 2,07 73 77 85 87 93 95

ñåðåäíº 2,07 75 78 85 87 93 95
Í²Ð

05
Îö³íêà ³ñòîòíîñò³ ÷àñòêîâèõ â³äì³ííîñòåé

À 0,28 13,4 8,6 4,7 10,1 0,7 3,7
Â 0,11 8,4 4,5 3,7 2,6 4,7 6,1
Ñ 0,07 2,6 3,7 2,9 2,2 2,5 2,8

Îö³íêà ³ñòîòíîñò³ ãîëîâíèõ åôåêò³â
À 0,09 4,2 2,7 1,5 3,2 0,2 1,2
Â 0,03 2,7 1,4 1,2 0,8 1,5 1,9
Ñ 0,03 1,3 1,9 1,5 1,1 1,3 1,4

Ïðèì³òêà: ÅÏÍ — åíåðã³ÿ ïðîðîñòàííÿ íàñ³ííÿ, %; ËÑÍ — ëàáîðàòîðíà ñõîæ³ñòü 
íàñ³ííÿ, %.
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Çà äàíèìè íàøèõ äîñë³äæåíü, âèñîêîþ ìàñîþ 1000 íàñ³íèí õàðàêòå-
ðèçóâàëèñÿ ñîðòè çà êðàïëèííîãî çðîøåííÿ — 2,07 ã, à â óìîâàõ ïðèðîä-
íîãî çâîëîæåííÿ âîíà ñòàíîâèëà 1,97 ã ó ñîðòó Óí³òðî ³ 1,95 ã ó Çîðÿíè. 
Çàñòîñóâàííÿ Ïëàíòàôîëà 30 â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ çá³ëüøó-
âàëî ìàñó 1000 íàñ³íèí íà 1,5–3,1 % ó ñîðòó Óí³òðî ³ 1,6–3,1 % ó Çîðÿíè. 
Çà êðàïëèííîãî çðîøåííÿ òà çàñòîñóâàííÿ ðåãóëÿòîðà ðîñòó ìàñà 1000 
íàñ³íèí áóëà â ìåæàõ 2,08–2,11 ã ó ñîðòó Óí³òðî ³ 2,07–2,09 ã ó Çîðÿíè, 
ùî ïåðåâèùóâàëî êîíòðîëüí³ âàð³àíòè íà 1,5–3,4 ³ 1,0–2,5 % â³äïîâ³ä-
íî. Ñàìå íàñ³ííÿ, âèðîùåíå ó ñïðèÿòëèâ³øèõ óìîâàõ, õàðàêòåðèçóâàëî-
ñÿ êðàùèìè ïîêàçíèêàìè åíåðã³¿ ïðîðîñòàííÿ òà ëàáîðàòîðíî¿ ñõîæîñò³, 
àëå âîíî áóëî ð³çíå çàëåæíî â³ä òåðì³í³â çáåð³ãàííÿ (òàáë.). 

Òàê, ÷åðåç 3 ì³ñÿö³ ï³ñëÿ çáèðàííÿ, â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ, 
åíåðã³ÿ ïðîðîñòàííÿ íàñ³ííÿ ñòàíîâèëà 70, à ëàáîðàòîðíà ñõîæ³ñòü — 
73 %. Ñîðò Óí³òðî õàðàêòåðèçóâàâñÿ á³ëüø âèñîêèìè ïîêàçíèêàìè 
ÅÏÍ — 71 ³ ËÑÍ –74 %, ñîðò Çîðÿíà — 69 ³ 71 % â³äïîâ³äíî. Çàñòîñóâàííÿ 
ðåãóëÿòîðà ðîñòó ï³äâèùóâàëî åíåðã³þ ïðîðîñòàííÿ é ëàáîðàòîðíó ñõî-
æ³ñòü íàñ³ííÿ íà 5,88–13,64 ³ 8,57–14,49 % ó ñîðòó Óí³òðî é 7,69–10,77 ³ 
8,96–10,45 % — ó ñîðòó Çîðÿíà â³äïîâ³äíî, ó ïîð³âíÿíí³ ç êîíòðîëüíèìè 
âàð³àíòàìè. 

Çà çðîøåííÿ åíåðã³ÿ ïðîðîñòàííÿ çðîñòàëà äî 75, à ëàáîðàòîðíà 
ñõîæ³ñòü — äî 78 %. Ó ñîðòó Óí³òðî ö³ ïîêàçíèêè íàñ³ííÿ áóëè êðàù³ íà 
4,11 ³ 1,30 % â ïîð³âíÿíí³ ç ñîðòîì Çîðÿíà. Çàñòîñóâàííÿ Ïëàíòàôîëà 30 
ï³äâèùóâàëî ÅÏÍ íà 5,48–8,33 ³ ËÑÍ — íà 5,33–8,00 % ó ñîðòó Óí³òðî òà 
íà 5,63 ³ 4,00–8,11 % — ó ñîðòó Çîðÿíà ïî â³äíîøåííþ äî êîíòðîëüíèõ 
âàð³àíò³â. 

Ïðè àíàë³ç³ ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ ÷åðåç 6 ì³ñÿö³â ³ ÷åðåç îäèí ð³ê, 
íåçàëåæíî â³ä ôàêòîð³â âïëèâó, åíåðã³ÿ ïðîðîñòàííÿ ³ ëàáîðàòîðíà ñõî-
æ³ñòü áóëè âèù³, ùî ïîÿñíþºòüñÿ çìåíøåííÿì ê³ëüêîñò³ òâåðäîêàì’ÿíîãî 
íàñ³ííÿ. 

×åðåç 6 ì³ñÿö³â åíåðã³ÿ ïðîðîñòàííÿ çðîñòàëà äî 85, ëàáîðàòîðíà 
ñõîæ³ñòü — äî 86 %, à ÷åðåç ð³ê ö³ ïîêàçíèêè áóëè âèùèìè ³ ñêëàäàëè 92 
³ 94 % â³äïîâ³äíî. 

Àíàë³ç ïîñ³âíèõ ÿêîñòåé íàñ³ííÿ íå âèÿâèâ â³äì³ííîñòåé ì³æ ñîðòàìè. 
Â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ åíåðã³ÿ ïðîðîñòàííÿ ñòàíîâèëà 84, à 
ëàáîðàòîðíà ñõîæ³ñòü — 85 %, ïðè çðîøåíí³ ö³ ïîêàçíèêè áóëè êðàù³ — 85 
³ 87 % â³äïîâ³äíî. Âàð³àíòè ç çàñòîñîâóâàííÿì ðåãóëÿòîðà ðîñòó õàðàê-
òåðèçóâàëèñÿ âèñîêîþ ÿê³ñòþ íàñ³ííÿ. Â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ 
ÅÏÍ ³ ËÑÍ ïåðåâèùóâàëè êîíòðîëüí³ âàð³àíòè íà 4,94–7,50 ³ 4,88–7,41 %, 
à â óìîâàõ çðîøåííÿ íà 3,62–7,32 ³ 4,76–7,14 % â³äïîâ³äíî. 

×åðåç ð³ê ï³ñëÿ çáèðàííÿ ïîñ³âí³ ÿêîñò³ íàñ³ííÿ ïîë³ïøóâàëèñÿ, à 
åíåðã³ÿ ïðîðîñòàííÿ ³ ëàáîðàòîðíà ñõîæ³ñòü éîãî â óìîâàõ ïðèðîäíîãî 
çâîëîæåííÿ áóëè â ìåæàõ 91 é 92, à ïðè çðîøåíí³ — 93 ³ 95 % â³äïîâ³äíî. 
Ïðè åë³ì³íóâàíí³ ôàêòîð³â ñîðòó òà çâîëîæåííÿ Ïëàíòàôîë 30 ³ñòîòíî ïî-
ë³ïøóâàâ ïîñ³âí³ ÿêîñò³ íàñ³ííÿ. 
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Âèñíîâêè. Íàñ³ííÿ, âèðîùåíå â á³ëüø ñïðèÿòëèâèõ óìîâàõ, ìàëî 
âèñîêó ìàñó 1000 íàñ³íèí ³ â³äïîâ³äíî õàðàêòåðèçóâàëîñÿ êðàùèìè ïî-
êàçíèêàìè åíåðã³¿ ïðîðîñòàííÿ òà ëàáîðàòîðíî¿ ñõîæîñò³. ×åðåç 3 ì³ñÿö³ 
ï³ñëÿ çáèðàííÿ â óìîâàõ ïðèðîäíîãî çâîëîæåííÿ åíåðã³ÿ ïðîðîñòàííÿ 
íàñ³ííÿ ñêëàäàëà 70, à ëàáîðàòîðíà ñõîæ³ñòü íàñ³ííÿ — 73 %, çà êðàïëèí-
íîãî çðîøåííÿ — 75 é 78 % â³äïîâ³äíî. ×åðåç ï³âðîêó ïðè çðîøåíí³ ÅÏÍ 
äîð³âíþâàëà 85 òà ËÑÍ — 87 %, à áåç çðîøåííÿ — 84 é 85 % â³äïîâ³äíî. 
×åðåç ð³ê ïîñ³âí³ ÿêîñò³ íàñ³ííÿ áóëè ùå âèù³. 
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UDC 631.526.3:633.31.811.98 

Tishchenko A. V. Institute of irrigated agriculture department selection 

SOWING QUALITY OF ALFALFA SEEDS FORMING UNDER 
VARIOUS HUMIDITY ENVIRONMENT AND PLANT TREATMENT 

WITH PLANTAFOL 30 

The results of studies on the effect of moisture, the use of growth regula-
tor Plantofol 30 and duration of storage on sowing seed quality alfalfa varieties 
Unitro and Zoriana. In the context of drip irrigation weight of 1000 seeds was 
higher and had high vigor and laboratory germination. Application Plantafola 
30 also increased the weight of 1000 seeds per 1,5–3,1 % under drip irriga-
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tion and 1,0–3,4 % in terms of natural moisture. Indicators germination en-
ergy and laboratory germination increases with storage time of alfalfa seeds 
by reducing steadfast seeds. 

ÓÄÊ 631.526.3:633.31.811.98 

Òèùåíêî À. Â. 

ÂËÈßÍÈÅ ÓÑËÎÂÈÉ ÓÂËÀÆÍÅÍÈß È ÐÅÃÓËßÒÎÐÀ ÐÎÑÒÀ 
ÐÀÑÒÅÍÈÉ ÏËÀÍÒÀÔÎË 30 ÍÀ ÏÎÑÅÂÍÛÅ ÊÀ×ÅÑÒÂÀ 

ÑÅÌßÍ ËÞÖÅÐÍÛ 

Ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèé ïî èçó÷åíèþ âëèÿíèÿ âëàãî-
îáåñïå÷åííîñòè, ïðèìåíåíèÿ ðåãóëÿòîðà ðîñòà Ïëàíòàôîë 30 è ïðîäîë-
æèòåëüíîñòè õðàíåíèÿ íà ïîñåâíûå êà÷åñòâà ñåìÿí ëþöåðíû Óíèòðî è 
Çîðÿíà. Â óñëîâèÿõ êàïåëüíîãî îðîøåíèÿ ìàññà 1000 ñåìÿí áûëà âûøå 
è èìåëà âûñîêèå ïîêàçàòåëè ýíåðãèè ïðîðàñòàíèÿ è ëàáîðàòîðíîé âñõî-
æåñòè. Ïðèìåíåíèå Ïëàíòàôîëà 30 òàêæå ïîâûøàëî ìàññó 1000 ñåìÿí 
íà 1,5–3,1 % ïðè êàïåëüíîì îðîøåíèè è íà 1,0–3,4 % â óñëîâèÿõ åñòå-
ñòâåííîãî âëàãîîáåñïå÷åíèÿ. Ïîêàçàòåëè ýíåðãèè ïðîðàñòàíèÿ è ëàáî-
ðàòîðíîé âñõîæåñòè ñåìÿí ïîâûøàëèñü ïðè óâåëè÷åíèè ñðîêîâ õðàíå-
íèÿ ñåìÿí ëþöåðíû çà ñ÷åò óìåíüøåíèÿ êîëè÷åñòâà òâåðäîêàìåííûõ 
ñåìÿí. 
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²íñòèòóò êîðì³â òà ñ³ëüñüêîãî ãîñïîäàðñòâà Ïîä³ëëÿ ÍÀÀÍ, 
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ÎÑÎÁËÈÂÎÑÒ² ÏÐÎÐÎÑÒÀÍÍß ÍÀÑ²ÍÍß ÌÀËÎÏÎØÈÐÅÍÈÕ 
ÂÈÄ²Â ÁÀÃÀÒÎÐ²×ÍÈÕ ÇËÀÊÎÂÈÕ ÒÐÀÂ 

Ðåçóëüòàòè äîñë³äæåíü ñâ³ä÷àòü ïðî ð³çíèé õàðàêòåð ïðîðîñòàííÿ 
íàñ³ííÿ äåÿêèõ âèä³â çëàêîâèõ òðàâ. Ó ñâ³æîç³áðàíîãî íàñ³ííÿ ïèð³þ 
ñåðåäíüîãî ëàáîðàòîðíà ñõîæ³ñòü ñòàá³ëüíî çðîñòàº ó ïåðø³ ì³ñÿö³ 
éîãî çáåð³ãàííÿ. Äëÿ íàñ³ííÿ æèòíÿêà ãðåá³í÷àñòîãî, êîñòðèö³ òîí-
êîëèñòî¿ òà äåÿêèõ ³íøèõ âèä³â âëàñòèâå õâèëåïîä³áíå êîëèâàííÿ 
öüîãî ïîêàçíèêà, êîëè ìàêñèìàëüíî¿ âåëè÷èíè â³í ñÿãàº â ÷åðâí³ — 
ñåðïí³, à ì³í³ìóìó ó ëþòîìó — êâ³òí³. Äëÿ íàñ³ííÿ ïèð³þ ñåðåäíüîãî 
õàðàêòåðíèé êðèâîë³í³éíèé òèï êîëèâàííÿ ñõîæîñò³ çà â³äñóòíîñò³ 
ñèíõðîííîñò³ ïî ðîêàõ. 

Êëþ÷îâ³ ñëîâà: çëàêîâ³ òðàâè, íàñ³ííºçíàâñòâî, ñõîæ³ñòü íàñ³ííÿ, 
äîáàçîâå íàñ³ííÿ, ï³ñëÿçáèðàëüíå äîçð³âàííÿ. 

Âñòóï. Çðîñòàþ÷èé ³íòåðåñ äî âèâ÷åííÿ á³îëîã³¿ ïðîðîñòàííÿ íàñ³í-
íÿ ìàëîïîøèðåíèõ âèä³â çëàêîâèõ òðàâ ïîâ’ÿçàíèé ç ãëîáàëüíèì ïîòå-
ïë³ííÿì, çà ÿêîãî íàá³ð âïðîâàäæóâàíèõ êîðìîâèõ êóëüòóð îáîâ’ÿçêîâî 
ïîïîâíþâàòèìåòüñÿ íîâèìè âèäàìè [1]. Çà îçíà÷åíèõ óìîâ âîíè ìî-
æóòü ïîò³ñíèòè òðàäèö³éí³ êîðìîâ³ ðîñëèíè, ÿê³ äåùî çíèæóâàòèìóòü ñâî¿ 
àäàïòèâí³ ìîæëèâîñò³ ³ íå çàäîâîëüíÿòèìóòü âèðîáíè÷èõ ïîòðåá. Äî òà-
êèõ âèä³â ìîæíà â³äíåñòè êîñòðèöþ òîíêîëèñòó (Festuca tenuifolia Sibth.), 
ïèð³é ñåðåäí³é (Elytrigia intermedia (Host) Nevski), ñòîêîëîñ ïðèáåðåæ-
íèé (Bromus riparia Rehm.), æèòíÿê ãðåá³í÷àñòèé (Agropyron cristatum (L.) 
Gaertn.) òà ³í. 

Äëÿ áàãàòüîõ âèä³â õàðàêòåðíå ð³çêå êîëèâàííÿ ð³âíÿ ñõîæîñò³ íàñ³í-
íÿ ïî ïåð³îäàõ óïðîäîâæ ïåðøîãî ðîêó çáåð³ãàííÿ, ùî óñêëàäíþº ¿õíº 
ââåäåííÿ â êóëüòóðó [2]. Ó á³ëüøîñò³ ç íèõ ï³ê ïðîðîñòàííÿ ïðèïàäàº íà 
âåñíÿí³ ì³ñÿö³ (áåðåçåíü — òðàâåíü), à ñïàä — íà îñ³ííüî–çèìîâ³ (ëèñ-
òîïàä — ñ³÷åíü). 

Âèÿâëåíî äâà òèïè ïðîðîñòàííÿ íàñ³ííÿ çëàêîâèõ êóëüòóð: õâè-
ëüîâèé ó âèãëÿä³ îäíî-, äâî- ³ áàãàòîâåðøèííî¿ êðèâî¿, òà êðèâîë³í³é-
íèé. Çà îñòàííüîãî ñâ³æîç³áðàíå íàñ³ííÿ íå ðåàãóº íà ñåçîí ðîêó [3]. 
Êð³ì òîãî, íà ðèòì ïðîðîñòàííÿ íàñ³ííÿ âïëèâàþòü åêîëîã³÷í³ óìîâè 
[4, 5]. 

© Áóãàéîâ Â. Â., Ê³íäðóê Ì. Î., 2014
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Ìåòà äîñë³äæåíü — âèâ÷åííÿ á³îëîã³¿ ïðîðîñòàííÿ ñâ³æîç³áðàíîãî 
íàñ³ííÿ ìàëîïîøèðåíèõ âèä³â áàãàòîð³÷íèõ çëàêîâèõ òðàâ òà éîãî çàëåæ-
íîñò³ â³ä ñåçîíó ðîêó â ïðîöåñ³ çáåð³ãàííÿ. 

Ìàòåð³àë, óìîâè ³ ìåòîäèêà äîñë³äæåíü. Äîñë³äæóâàëè ñîð-
òè Áàðâà êîñòðèö³ òîíêîëèñòî¿, Õîðñ ïèð³þ ñåðåäíüîãî, Áîÿí ñòîêîëî-
ñó ïðèáåðåæíîãî, Ïåòð³âñüêèé æèòíÿêà ãðåá³í÷àñòîãî, Êîëóìá ðåãíåð³¿ 
øîðñòêîñòåáëîâî¿. Íàñ³ííÿ âèðîùóâàëè íà äîñë³äíîìó ïîë³ ²íñòèòóòó 
êîðì³â òà ñ³ëüñüêîãî ãîñïîäàðñòâà Ïîä³ëëÿ ÍÀÀÍ (Â³ííèöüêà îáëàñòü). 
¥ðóíò — ñ³ðèé ñåðåäíüîñóãëèíêîâèé. Çàáåçïå÷åí³ñòü ðóõîìèì ôîñôî-
ðîì — 121–142; îáì³ííèì êàë³ºì 81–116 ìã/êã; ðÍ — 5,7–5,8 îäèíèöü. 

Ó ïåð³îä ôîðìóâàííÿ ³ äîñòèãàííÿ íàñ³ííÿ àãðîìåòåîðîëîã³÷í³ óìî-
âè áóëè íåîäíàêîâ³: ó 2008 ð. ñòîÿëà òåïëà ³ íàäì³ðó âîëîãà ïîãîäà, à ó 
2009 ð. — æàðêà ³ ñóõà. 

Ëàáîðàòîðíó ñõîæ³ñòü âèçíà÷àëè çà ÄÑÒÓ 4138–2002. Ïðîðîùóâàëè 
íàñ³ííÿ â òåðìîñòàò³ ÒÏÑ-1 ïðè 20 °Ñ ïðîòÿãîì 18 ãîä ³ ïðè 30 °Ñ ïðîòÿ-
ãîì 6 ãîä. 

Àíàë³çóâàëè íàñ³ííÿ íå ï³çí³øå í³æ ÷åðåç êîæí³ 10 äí³â. Ñåçîíí³ êî-
ëèâàííÿ ñõîæîñò³ ô³êñóâàëè (ï³ñëÿ ð³÷íîãî çáåð³ãàííÿ) çà ðåçóëüòàòàìè 
ïåðåâ³ðêè îäèí ðàç íà äâà ì³ñÿö³. 

Ðåçóëüòàòè ³ îáãîâîðåííÿ. Òåìïè ïðîðîñòàííÿ íàñ³ííÿ äîñë³äæóâà-
íèõ âèä³â áóëè ð³çí³ ³ çàëåæàëè â³ä ¿õí³õ á³îëîã³÷íèõ îñîáëèâîñòåé. Íàé-
á³ëüø ñòàá³ëüíî ï³äâèùóâàëàñü ñõîæ³ñòü ñâ³æîç³áðàíîãî íàñ³ííÿ ï³ä ÷àñ 
çáåð³ãàííÿ ó ïèð³þ ñåðåäíüîãî (ðèñ. 1). Çà äâà ðîêè ïàðò³¿ öüîãî âèäó 
â³äïîâ³äàëè âèìîãàì ÄÑÒÓ 2240–93 íà äîáàçîâå íàñ³ííÿ. Ó ïîäàëüøîìó 
ñõîæ³ñòü ï³äâèùóâàëàñÿ, ñÿãàþ÷è ìàêñèìóìó íà 46-é äåíü ó íàñ³íí³ óðî-
æàþ 2008 ð. ³ íà 35-é äåíü ç óðîæàþ íàñòóïíîãî ðîêó. 

Â ³íøèõ âèä³â ñïîñòåð³ãàëè õâèëåïîä³áíå êîëèâàííÿ ëàáîðàòîðíî¿ 
ñõîæîñò³ íàñ³ííÿ, ùî ïåðåáóâàëî íà çáåð³ãàíí³. Òàê, ñòîêîëîñ ïðèáå-
ðåæíèé, ç³áðàíèé ó 2008 ð., íà 23-é äåíü ìàâ ñõîæ³ñòü 74 %, àáî íà 33 % 
á³ëüøå, í³æ ïðîàíàë³çîâàíå íà 10-é äåíü (ðèñ. 2). Ó ïîäàëüøîìó ñõîæ³ñòü 
çì³íþâàëàñÿ, à ñàìå: íà 39-é äåíü âîíà ñÿãàëà ëèøå 50 %, ùî íà 24 % 
ìåíøå, í³æ âèçíà÷åíà íà 24-é äåíü çáåð³ãàííÿ. 

Àíàëîã³÷íà «ïóëüñàö³ÿ» ñõîæîñò³ íàñ³ííÿ ñïîñòåð³ãàëàñÿ ó ðåãíåð³¿ 
øîðñòêîñòåáëîâî¿ (ðèñ. 3). 

ßñêðàâî âèðàæåíó ì³íëèâ³ñòü ëàáîðàòîðíî¿ ñõîæîñò³ ïðîòÿãîì óñ³õ 
àíàë³çóâàíü âèÿâëåíî ó æèòíÿêó ãðåá³í÷àñòîãî (ðèñ. 4) òà êîñòðèö³ òîíêî-
ëèñòî¿ (ðèñ. 5). Öå ìîæíà ïîÿñíèòè òèì, ùî çàçíà÷åí³ âèäè ñëàáêîàäàï-
òîâàí³ äî íàøèõ óìîâ ³ íå çóñòð³÷àþòüñÿ â äèêîìó ñòàí³ [6]. 

Ùî ñòîñóºòüñÿ ñåçîííèõ êîëèâàíü ñõîæîñò³, òî âîíè ó æèòíÿêó ãðåá³í-
÷àñòîãî ìàëî çàëåæàëè â³ä óìîâ ðîêó (ðèñ. 6). Íàéíèæ÷ó ñõîæ³ñòü ñïîñòå-
ð³ãàëè ï³ä ÷àñ çáåð³ãàííÿ íàñ³ííÿ ó ïåð³îä â³ä ëþòîãî ïî êâ³òåíü, ÿêà ñêëà-
äàëà 80–82 % ç óðîæàþ 2008 ð. ³ 78–80 % — 2009 ð., ùî â³äïîâ³äíî íà 8–10 
³ 12–14 % ìåíøå ó ïîð³âíÿíí³ ç öèì ïîêàçíèêîì ãðóäíÿ. Íàéêðàùîþ áóëà 
ñõîæ³ñòü çà àíàë³çóâàííÿ íàñ³ííÿ â ñåðïí³ (2008 ð.) ³ â ÷åðâí³ (2009 ð.). 
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Ðèñ. 1. Äèíàì³êà ï³ñëÿçáèðàëüíîãî 
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Ðèñ. 2. Äèíàì³êà ï³ñëÿçáèðàëüíîãî 
äîñòèãàííÿ ñòîêîëîñó ïðèáåðåæíîãî
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Ðèñ. 3. Äèíàì³êà ï³ñëÿçáèðàëüíîãî 
äîñòèãàííÿ ðåãíåð³¿ øîðñòêîñòåáëîâî¿
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Ðèñ. 4. Äèíàì³êà ï³ñëÿçáèðàëüíîãî 
äîñòèãàííÿ æèòíÿêó ãðåá³í÷àñòîãî
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Ðèñ. 5. Äèíàì³êà ï³ñëÿçáèðàëüíîãî 
äîñòèãàííÿ êîñòðèö³ òîíêîëèñòî¿ 

Àíàë³çóþ÷è ãðàô³ê êîëèâàíü ëàáîðàòîðíî¿ ñõîæîñò³ íàñ³ííÿ çàëåæíî 
â³ä äàò ¿¿ âèçíà÷åííÿ, ìîæíà êîíñòàòóâàòè ïåâíó ñèíõðîíí³ñòü çìåíøåí-
íÿ öüîãî ïîêàçíèêà ï³ñëÿ ãðóäíÿ ³ ï³äâèùåííÿ — ï³ñëÿ êâ³òíÿ. Äåùî ìåí-
øó ñèíõðîíí³ñòü çàóâàæåíî â ïåð³îä ç ÷åðâíÿ ïî ëèïåíü. ßêùî íàñ³ííÿ 
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æèòíÿêó ãðåá³í÷àñòîãî, îòðèìàíîãî ó 2008 ð., ó ÷åðâí³ ìàëî ñõîæ³ñòü 90, 
à ó ñåðïí³ 91 %, òî ñõîæ³ñòü éîãî ç óðîæàþ 2009 ð. áóëà íà 2 % íèæ÷îþ, 
í³æ âèçíà÷åíà ó ÷åðâí³. 
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Ðèñ. 6. Ð³÷í³ êîëèâàííÿ ñõîæîñò³ 
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Ðèñ. 7. Ð³÷í³ êîëèâàííÿ ñõîæîñò³ 
íàñ³ííÿ êîñòðèö³ òîíêîëèñòî¿*
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Ðèñ. 8. Ð³÷í³ êîëèâàííÿ ñõîæîñò³ íàñ³í-
íÿ ñòîêîëîñó ïðèáåðåæíîãî* 
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Ðèñ. 9. Ð³÷í³ êîëèâàííÿ ñõîæîñò³ íàñ³í-
íÿ ðåãíåð³¿ øîðñòêîñòåáëîâî¿* 
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Ðèñ. 10. Ð³÷í³ êîëèâàííÿ ñõîæîñò³ íàñ³ííÿ ïèð³þ ñåðåäíüîãî* 

* — ï³ñëÿ 12 ì³ñÿö³â çáåð³ãàííÿ. 
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Äåùî ïî-³íøîìó çì³íþâàëàñÿ ñõîæ³ñòü íàñ³ííÿ æèòíÿêó ãðåá³í÷àñòîãî 
â ïåð³îä â³ä ñåðïíÿ ïî ãðóäåíü. Òàê, ÿêùî â íàñ³íí³, âèðîùåíîìó ó 2008 ð., 
âîíà çá³ëüøóâàëàñÿ ç 84 ó ñåðïí³ ³ äî 90 % ó ãðóäí³, òî íàñ³ííÿ ç óðîæàþ 
2009 ð. çíèçèëî ñõîæ³ñòü â³ä 94 % ó ñåðïí³ äî 92 % â æîâòí³–ãðóäí³. 

Íàñ³ííÿ ³íøèõ âèä³â çëàêîâèõ òðàâ òåæ çì³íþâàëî ëàáîðàòîðíó ñõî-
æ³ñòü çàëåæíî â³ä ñòðîê³â éîãî àíàë³çóâàííÿ, ïðîòå ð³çíèöÿ òóò áóëà íå-
çíà÷íà. Çà äâà ðîêè äîñë³äæåíü ðîçá³æí³ñòü ïîêàçíèê³â ó êîñòðèö³ òîí-
êîëèñòî¿ ñêëàäàëà ëèøå 3–4 (ðèñ. 7), ó ñòîêîëîñó ïðèáåðåæíîãî — 5–6 
(ðèñ. 8), ó ðåãíåð³¿ øîðñòêîñòåáëîâî¿ — 2–4 % (ðèñ. 9). 

Ùîäî ñõîæîñò³ íàñ³ííÿ ïèð³þ ñåðåäíüîãî, òî òóò ñïîñòåð³ãàºòüñÿ êðè-
âîë³í³éíèé òèï êîëèâàíü çà â³äñóòíîñò³ ñèíõðîííîñò³ ïî ðîêàõ (ðèñ. 10). 
Öå äîáðå âèäíî ç àíàë³çóâàííÿ íàñ³ííÿ óðîæàþ 2008 ð. Ó êâ³òí³ ñõîæ³ñòü 
éîãî ñêëàäàëà 90, òîä³ ÿê ó íàñ³íí³ 2009 ð. âîíà ñÿãàëà ìàêñèìàëüíîãî 
çíà÷åííÿ — 99 %.

Âèñíîâêè. Ïðîâåäåí³ äîñë³äæåííÿ ñâ³ä÷àòü ïðî ð³çíèé õàðàêòåð 
ïðîðîñòàííÿ íàñ³ííÿ ìàëîïîøèðåíèõ âèä³â çëàêîâèõ òðàâ. Äëÿ ñâ³æî-
ç³áðàíîãî íàñ³ííÿ ïèð³þ ñåðåäíüîãî âëàñòèâå çðîñòàííÿ ëàáîðàòîðíî¿ 
ñõîæîñò³ ó ïåðø³ ì³ñÿö³ çáåð³ãàííÿ. ²íøèì âèäàì õàðàêòåðíà «ïóëüñàö³ÿ» 
ñõîæîñò³ â ïåð³îä ï³ñëÿçáèðàëüíîãî äîñòèãàííÿ, îñîáëèâî äëÿ æèòíÿêó 
ãðåá³í÷àñòîãî òà êîñòðèö³ òîíêîëèñòî¿, ÿê³ â äèêîìó âèãëÿä³ íå çóñòð³÷à-
þòüñÿ ó çîí³ äîñë³äæåíü. Ñåçîíí³ êîëèâàííÿ ñõîæîñò³ íàñ³ííÿ ïðîÿâëÿ-
þòüñÿ ó æèòíÿêó ãðåá³í÷àñòîãî, ó ÿêîãî öåé ïîêàçíèê ñÿãàº ìàêñèìóìó â 
÷åðâí³–ñåðïí³, à ì³í³ìóìó ó ëþòîìó–êâ³òí³. 

Îòðèìàí³ ðåçóëüòàòè ñë³ä âðàõîâóâàòè ó íàñ³ííèöüê³é ïðàêòèö³, îñîáëè-
âî â íàñ³ííºâîìó êîíòðîë³ ëàáîðàòîðíî¿ ñõîæîñò³, óìîâè âèçíà÷åííÿ ÿêî¿ ó 
ìàëîïîøèðåíèõ âèä³â çëàêîâèõ òðàâ ïîòðåáóþòü ïåðåãëÿäó òà óòî÷íåííÿ. 
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(Grassulaceae) íà Þæíîì Óðàëå / Ì. Ì. Èøìóðàòîâà // Ðàñòèòåëüíûå ðå-
ñóðñû. — 2006. — Ò. 42, âûï. 2. — Ñ. 49–55. 

6. Ïðîêóäèí Þ. Í. Çëàêè Óêðàèíû / Þ. Í. Ïðîêóäèí, À. Ã. Âîâê, Î. À. Ïåòðîâà, 
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Íàä³éøëà 07.11.2014. 
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UDC 631.527.01:633.2 

Buhaiov V. V. Institute of feeds and agriculture of Podillya NAAS 
Kindruk M. O. Plant Breeding and Genetics Institute — National Center 

of Seed and Cultivar Investigations 

FEATURES OF SEED GERMINATION IN RARE SPECIES OF PERENNIAL 
CEREAL GRASSES 

Research results have established that the different nature of seed germi-
nation of some species of cereal grasses. Freshly harvested seeds of Elytrigia 
intermedia (Host) Nevski the laboratory germination are growing steadily dur-
ing the first months of its life. For seeds of Agropyron cristatum (L.) Gaertn., 
chaff gage and other kinds is inherent undulating fluctuations of this indicator 
when it reaches the maximum value in June and August and at least — in Feb-
ruary — April. For seeds of Elytrigia intermedia (Host) Nevski is characteristic 
the curvilinear type of oscillation similarity in the absence of synchronization 
by years. 

ÓÄÊ 631.527.01:633.2 

Áóãàéîâ Â. Â., Êèíäðóê Í. À. 

ÎÑÎÁÅÍÍÎÑÒÈ ÏÐÎÈÇÐÀÑÒÀÍÈß ÑÅÌßÍ 
ÌÀËÎÐÀÑÏÐÎÑÒÐÀÍÅÍÍÛÕ ÂÈÄÎÂ ÌÍÎÃÎËÅÒÍÈÕ 

ÇËÀÊÎÂÛÕ ÒÐÀÂ 

Ðåçóëüòàòû èññëåäîâàíèé ñâèäåòåëüñòâóþò î ðàçíîì õàðàêòåðå ïðî-
èçðàñòàíèÿ ñåìÿí íåêîòîðûõ âèäîâ ìíîãîëåòíèõ çëàêîâûõ òðàâ. Â ñâå-
æåóáðàííûõ ñåìåíàõ ïûðåÿ ñðåäíåãî óâåëè÷åíèå ëàáîðàòîðíîé âñõî-
æåñòè íàñòóïàåò â ïåðâûå ìåñÿöû õðàíåíèÿ. Äðóãèì âèäàì ñâîéñòâåííà 
«ïóëüñàöèÿ» ýòîãî ïîêàçàòåëÿ â ïåðèîä ïîñëåóáîðî÷íîãî äîçðåâàíèÿ, 
îñîáåííî äëÿ æèòíÿêà ãðåáåí÷àòîãî è êîñòðåöà òîíêîëèñòíîãî, êîòîðûå 
â äèêîì âèäå âñòðå÷àþòñÿ ðåäêî. 

Ñåçîííûå êîëåáàíèÿ âñõîæåñòè ñåìÿí ïðîÿâëÿþòñÿ ëèøü ó æèòíÿ-
êà ãðåáåí÷àòîãî, ó êîòîðîãî îíà äîñòèãàåò ìàêñèìóìà â èþíå–àâãóñòå, à 
ìèíèìóìà — â ôåâðàëå–àïðåëå. 

Ïîëó÷åííûå ðåçóëüòàòû ñëåäóåò ó÷èòûâàòü â ñåìåíîâîä÷åñêîé ïðàê-
òèêå, â ïåðâóþ î÷åðåäü ïðè ñåìåííîì êîíòðîëå ëàáîðàòîðíîé âñõîæå-
ñòè ñåìÿí ìàëîðàñïðîñòðàíåííûõ âèäîâ çëàêîâûõ òðàâ. 
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Âèìîãè äî îôîðìëåííÿ ñòàòåé 
äî «Çá³ðíèêà íàóêîâèõ ïðàöü Ñåëåêö³éíî-ãåíåòè÷íîãî 

³íñòèòóòó — Íàö³îíàëüíîãî öåíòðó íàñ³ííºçíàâñòâà 
òà ñîðòîâèâ÷åííÿ»

1. Ñòàòò³ äî «Çá³ðíèêà…» ïîäàþòüñÿ ó 2 ïðèì³ðíèêàõ òà â åëåêòðîíí³é 
âåðñ³¿ (Word) óêðà¿íñüêîþ, àáî ðîñ³éñüêîþ, àáî àíãë³éñüêîþ ìîâàìè. Äî 
ñòàòåé óêðà¿íñüêîþ ÷è ðîñ³éñüêîþ ìîâàìè äîäàºòüñÿ ïåðåêëàä òåêñòó 
(ç â³äïîâ³äíèìè ñêëàäîâèìè — àíîòàö³ÿ, ðåçþìå òîùî) àíãë³éñüêîþ äëÿ 
ðîçì³ùåííÿ íà âåá-ñàéò³ ³íñòèòóòó. 

Îáñÿã ñòàòò³ — äî 12 äðóêîâàíèõ ñòîð³íîê. 

2. Ôîðìà ïîäàííÿ: ôîðìàò À-4; øðèôò Arial, ðîçì³ð 12, ³íòåðâàë 1,5. 
Ïîëÿ: âåðõíº, íèæíº, ë³âå, ïðàâå — 2,0 ñì. 

3. Ïîðÿäîê ðîçòàøóâàííÿ åëåìåíò³â îôîðìëåííÿ ñòîð³íêè, çãîðè äî-
íèçó: 

– 2 ³íòåðâàëè; 
– ÓÄÊ (âåëèêèìè ë³òåðàìè); 
– 1 ³íòåðâàë; 
– ïð³çâèùå, ³í³ö³àëè àâòîðà (àâòîð³â) (âåëèêèìè ë³òåðàìè), éîãî (¿õ-

í³é) íàóêîâèé ñòóï³íü, â÷åíå çâàííÿ, àêàäåì³÷íå çâàííÿ, ïîñàäà (ñêîðî-
÷åíî); åëåêòðîííà àäðåñà; 

– íàçâà óñòàíîâè; 
– 1 ³íòåðâàë; 
– íàçâà ñòàòò³ (âåëèêèìè ë³òåðàìè, æèðíèì øðèôòîì); 
– 1 ³íòåðâàë; 
– àíîòàö³ÿ ìîâîþ íàïèñàííÿ ñòàòò³ (êóðñèâ); 
– 1 ³íòåðâàë; 
– êëþ÷îâ³ ñëîâà (êóðñèâ); 
– 1 ³íòåðâàë; 
– òåêñò ñòàòò³; 
– 2 ³íòåðâàëè; 
ñïèñîê ë³òåðàòóðè â ïîðÿäêó öèòóâàííÿ çà ñòàíäàðòîì íàâåäåííÿ á³-

áë³îãðàô³÷íèõ äàíèõ; 
– ðåçþìå óêðà¿íñüêîþ, àíãë³éñüêîþ, ðîñ³éñüêîþ ìîâàìè ï³ñëÿ á³áë³î-

ãðàô³¿ ç êîðîòêèì âèêëàäîì ðåçóëüòàò³â äîñë³äæåíü. 

4. Ñòàòòÿ ì³ñòèòü âñòóï, îïèñ ìàòåð³àë³â òà ìåòîä³â äîñë³äæåíü, îá-
ãîâîðåííÿ ðåçóëüòàò³â, âèñíîâêè. 

5. Òàáëèö³ òà ðèñóíêè ìàþòü áóòè ïðîíóìåðîâàí³ ³ âìîíòîâàí³ â òåêñò 
ç îáîâ’ÿçêîâèì ïîñèëàííÿì íà íèõ. Ï³äïèñè äî ðèñóíê³â äðóêóþòüñÿ ï³ä 
íèìè, äî òàáëèöü — íàä íèìè. 

6. Ë³òåðàòóðí³ äæåðåëà ïîäàþòüñÿ â òåêñò³ â ïîðÿäêó ïîñèëàííÿ íà 
íèõ öèôðàìè ó êâàäðàòíèõ äóæêàõ.
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7. Äî ìàòåð³àë³â äîäàºòüñÿ äîâ³äêà ïðî àâòîðà (àâòîð³â) ³ç çàçíà÷åí-
íÿì ì³ñöÿ ðîáîòè, ïîñàäè, íàóêîâîãî ñòóïåíÿ, â÷åíîãî çâàííÿ, íîìåð³â 
òåëåôîíó, ôàêñó, åëåêòðîííî¿ ïîøòè.

8. Äî ñòàòò³ äîäàþòüñÿ ðåêîìåíäàö³ÿ â÷åíî¿ ðàäè óñòàíîâè, äå ïðà-
öþº àâòîð, òà ðåöåíç³ÿ íà ñòàòòþ â³ä ôàõ³âöÿ ó äàí³é ãàëóç³.

9. Ñòàòò³, ÿê³ íå â³äïîâ³äàòèìóòü îçíà÷åíèì âèìîãàì, ïðèéìàòèñü íå 
áóäóòü. 

 



Äðóêóºòüñÿ çà ð³øåííÿì â÷åíî¿ ðàäè 
Ñåëåêö³éíî-ãåíåòè÷íîãî ³íñòèòóòó — 
Íàö³îíàëüíîãî öåíòðó 
íàñ³ííºçíàâñòâà òà ñîðòîâèâ÷åííÿ 
(ïðîòîêîë ¹ 11 â³ä 19.12.2014 ð.)

Çá³ðíèê âíåñåíî äî ïåðåë³êó íàóêîâèõ ôàõîâèõ âèäàíü Óêðà¿íè, â ÿêèõ 
ìîæóòü ïóáë³êóâàòèñÿ ðåçóëüòàòè äèñåðòàö³éíèõ ðîá³ò íà çäîáóòòÿ íàó-
êîâèõ ñòóïåí³â äîêòîðà ³ êàíäèäàòà íàóê ç ãàëóçåé ñ³ëüñüêîãîñïîäàðñüêèõ 
(ãåíåòèêà, ñåëåêö³ÿ ðîñëèí, íàñ³ííèöòâî) òà á³îëîã³÷íèõ (ãåíåòèêà) íàóê. 

Ïîñòàíîâà ïðåçèä³¿ ÂÀÊ Óêðà¿íè â³ä 16 ãðóäíÿ 2009 ð. ¹ 1–05/6 

Ñâ³äîöòâî ïðî äåðæàâíó ðåºñòðàö³þ 
äðóêîâàíîãî çàñîáó ìàñîâî¿ ³íôîðìàö³¿ 
Ñåð³ÿ ÊÂ ¹ 9531 â³ä 18.01.2005 ðîêó 

Â³äïîâ³äàëüí³ çà âèïóñê: Â. ß. Êðèæàí³âñüêèé, Ì. Ã. Ìóçèêàíò

Òèðàæ 100 ïðèì. Çàì. ¹ 160 (148).

Àäðåñà ðåäàêö³¿ : 

Ñåëåêö³éíî-ãåíåòè÷íèé ³íñòèòóò — 
Íàö³îíàëüíèé öåíòð íàñ³ííºçíàâñòâà òà ñîðòîâèâ÷åííÿ, 
65036, ì. Îäåñà, Îâ³ä³îïîëüñüêà äîðîãà, 3.
Òåë. (048) 789-54-01, ôàêñ (048) 789-52-89
e-mail: sgi-uaan@ukr.net, www.sgi.in.ua 
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