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Genetics

Âñòóï
Â óìîâàõ ³íòåíñèâíîãî çåìëåðîáñòâà õâîðî-

áè ³ øê³äíèêè º îáìåæóâàëüíèì ÷èííèêîì 
çá³ëüøåííÿ âðîæàþ. Íåáåçïå÷íîþ õâîðîáîþ 
äëÿ ïøåíèö³ îçèìî¿ º ³ðæà, ÿêó ùå Ïë³-
í³é ââàæàâ «íàéñòðàøí³øèì áè÷åì õë³á³â». 
²ðæà ïøåíèö³ ìàº òðè âèäè: áóðà (Puccinia 
recondità f. sp. tritici Rob. ex. Desm.), ñòåáëî-
âà (Puccinia graminis f. sp. tritici Eriks. & 
E.Henn) òà æîâòà (Puccinia striiformis West.). 
Íàéïîøèðåí³øîþ º áóðà ³ðæà, ÿêà óðàæóº 
ïøåíèöþ ìàéæå ïîâñþäíî [1].

Îäíèì ç îñíîâíèõ ñïîñîá³â ïîïåðåäæåííÿ 
âòðàò óðîæàþ é çàõèñòó ðîñëèí â³ä ïàòîãå-
íà º ñåëåêö³ÿ íà ³ìóí³òåò. Ñåëåêö³ÿ íà ñò³é-
ê³ñòü ïðîòè ³ðæàñòèõ õâîðîá º äóæå ñêëàä-
íèì ïðîöåñîì. Ñóòü ¿¿ âèçíà÷àºòüñÿ, íàñàì-
ïåðåä, âçàºìîâïëèâîì äâîõ æèâèõ ñèñòåì: 
ðîñëèíè-ãîñïîäàðÿ òà ïàòîãåíà («ãåí-íà-ãåí»). 

Âïðîâàäæåííÿ ó âèðîáíèöòâî ñò³éêèõ ñîð-
ò³â íåìèíó÷å ïðèçâåäå äî âèíèêíåííÿ íîâèõ 
ðàñ ïàðàçèòà, à îòæå, é äî øâèäêî¿ âòðàòè 
ñò³éêîñò³.

Â Óêðà¿í³ íàóêîâ³ äîñë³äæåííÿ ç âèâ÷åí-
íÿ ãåíåòè÷íèõ îçíàê ñò³éêîñò³ ïðîòè çáóä-
íèêà áóðî¿ ³ðæ³ àêòèâíî ðîçãîðíóëèñÿ íà-
ïðèê³íö³ 70-õ – íà ïî÷àòêó 80-õ ðð. XX ñò. 
Íàéá³ëüøèõ óñï³õ³â äîñÿãíóòî â Ìèðîí³â-
ñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðå-
ìåñëà (Íîâîõàòêà Â. Ã., Áîðèñåíêî Î. Ì., 
Êîâàëèøèíà Ã. Ì.), Ñåëåêö³éíî-ãåíåòè÷íî-
ìó ³íñòèòóò³ – Íàö³îíàëüíîìó öåíòð³ íàñ³í-
íºçíàâñòâà òà ñîðòîâèâ÷åííÿ (Áàáàÿíö Î. Â., 
Áàáàÿíö Ë. Ò.), ²íñòèòóò³ çàõèñòó ðîñëèí 
ÍÀÀÍ Óêðà¿íè (Ë³ñîâèé Ì. Ï., Ë³ñîâà Ã. Ì., 
Ñîç³íîâ Î. Î., Êîçóá Í. Î., Êàðåëîâ À. Â.) òà 
²íñòèòóò³ ðîñëèííèöòâà ³ìåí³ Â. ß. Þð’ºâà 
ÍÀÀÍ Óêðà¿íè (Ïåòðåíêîâà Â. Ï.).

Íàðàç³ ³äåíòèô³êîâàíî ïîíàä 200 ðàñ ³ 
çíà÷íó ê³ëüê³ñòü á³îòèï³â çáóäíèêà Puccinia 
recondita. Ïàòîãåí ãåòåðîãåííèé çà â³ðóëåíò-
í³ñòþ é àãðåñèâí³ñòþ. Íà ï³âäí³ Óêðà¿íè, çà 
äîñë³äæåííÿìè Î. Â. Áàáàÿíö [2], ³äåíòèô³-
êîâàíî 57 ðàñ, ñåðåä ÿêèõ äîì³íóþòü ðàñè 77 
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 Ìåòà. Ñåðåä îïèñàíèõ ó ôàõîâ³é ë³òåðàòóð³ ³äåíòèô³êîâàíèõ ãåí³â ñò³éêîñò³ ïðîòè çáóäíèêà áóðî¿ ³ðæ³ âèä³ëèòè ÷óæî-
ð³äí³, ³íòðîãðåñîâàí³ ó âèä Triticum aestivum L. äæåðåëà, âñòàíîâèòè ¿õ ïîõîäæåííÿ òà ïåðñïåêòèâè âèêîðèñòàííÿ â 
ñåëåêö³éí³é ïðàêòèö³. Ðåçóëüòàòè. Ïøåíèöÿ îçèìà ì’ÿêà ÿê îñíîâíà çåðíîâà êóëüòóðà íàëåæèòü äî ãðóïè ðîñëèí, ÿêèõ 
íàéäàâí³øå âèðîùóþòü ó êîíòðîëüîâàíèõ óìîâàõ. Ïðîòÿãîì ïåð³îäó âåãåòàö³¿ âîíà çàçíàº çãóáíîãî âïëèâó çáóäíèê³â 
õâîðîá, òîìó ïîøóê äæåðåë ñò³éêîñò³ ïðîòè íèõ º ïåðøî÷åðãîâèì çàâäàííÿì ñåëåêö³¿. Áóðà ³ðæà – îäíà ç íàéïîøèðåí³-
øèõ ³ øêîäî÷èííèõ õâîðîá ïøåíèö³. Âîíà ïðèçâîäèòü äî çíà÷íèõ âòðàò óðîæàþ òà ïîã³ðøåííÿ ÿêîñò³ çåðíà. Ïîïóëÿö³ÿ 
çáóäíèêà Puccinia recondità âèð³çíÿºòüñÿ íåàáèÿêîþ àäàïòèâíîþ çäàòí³ñòþ. Âèñîêà âàð³àáåëüí³ñòü â³ðóëåíòíîñò³ ãðèáà 
ïðèçâîäèòü äî íàêîïè÷åííÿ ïàòîòèï³â, çäàòíèõ äîëàòè ãåíè ñò³éêîñò³ ïøåíèö³. Íàéá³ëüø åêîëîã³÷íî áåçïå÷íèì ìå-
òîäîì êîíòðîëþâàííÿ çàõâîðþâàííÿ º ñòâîðåííÿ ñò³éêèõ ñîðò³â. Åôåêòèâí³ñòü ñåëåêö³¿ íà ñò³éê³ñòü ïðîòè áóðî¿ ³ðæ³ 
ìîæíà ïîêðàùèòè, âèêîðèñòîâóþ÷è ð³çí³ Lr-ãåíè ñò³éêîñò³. Íà öåé ÷àñ ó ãåíîìó ïøåíèö³ òà ¿¿ ðîäè÷³â ³äåíòèô³êîâàíî 
é îõàðàêòåðèçîâàíî çà õðîìîñîìíîþ ëîêàë³çàö³ºþ òà åôåêòèâí³ñòþ ïîíàä 90 (Lr) ãåí³â ñò³éêîñò³ ïðîòè öüîãî çáóä-
íèêà. Âèÿâëåíî, ùî ìàéæå âñ³ åôåêòèâí³ íà òåðèòîð³¿ Óêðà¿íè ãåíè ñò³éêîñò³ ïðîòè çáóäíèêà áóðî¿ ³ðæ³, îêð³ì Lr10 òà 
Lr23, º ÷óæîð³äíèìè, ïåðåíåñåíèìè â Triticum aestivum â³ä ³íøèõ âèä³â: Aegilops speltoides – ãåíè Lr28, Lr35, Lr36, Lr47, 
Lr51, Lr66; Aegilops tauschii – Lr1, Lr21, Lr22à, Lr32, Lr39, Lr42; Triticum timopheevii – Lr18 òà Lr50; Thinopyrum elongatum 

– Lr19, Lr29, Lr24; Secale cereale – Lr25, Lr26 òà Lr45; Aegilops umbellulata – Lr9, Lr76; Triticum speltà – Lr44, Lr65, Lr71; 
Triticum dicoccoides – Lr53, Lr64; Aegilops triuncialis – Lr58, LrTr; Tr. timopheevii spp. viticulosum – LrTt1; Aegilops ventricosa 

– Lr37; Aegilops kotschyi – Lr54; Elymus trachycaulis – Lr55; Aegilops sharonensis – Lr56; Aegilops geniculate – Lr57; Aegilops 
peregrine – Lr59; Triticum turgidum – Lr61; Aegilops neglecta – Lr62; Triticum monococcum – Lr63. Âèñíîâêè. Çàëó÷åííÿ äî 
ñõðåùóâàíü êóëüòóðíèõ òà äèêèõ âèä³â ðîäè÷³â ïøåíèö³ äàñòü çìîãó îòðèìàòè íåîäíîð³äíèé çà ñò³éê³ñòþ ïðîòè çáóäíèêà 
áóðî¿ ³ðæ³ ñåëåêö³éíèé ìàòåð³àë. 
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Ãåíåòèêà

òà 144. Çà ðîêè äîñë³äæåíü ñåðåäíÿ ÷àñòîòà 
¿õ âèÿâëåííÿ ñòàíîâèëà 37 òà 44% â³äïîâ³ä-
íî. ¯õ âèÿâëÿëè ùîðîêó, òîä³ ÿê ðåøòó ðàñ 
(1, 2, 4, 6, 12, 13, 15, 21, 25, 26, 28, 37, 39, 
40, 42, 45, 48, 52, 53, 56, 57, 59, 61, 62, 86, 
108, 109, 114, 117, 122, 123, 125, 129, 130, 
140, 141, 149, 150, 151, 167, 184, 189, 192, 
206, 222, ÍÐ3, ÍÐ7, ÍÐ8, ÍÐ9, ÍÐ10, ÍÐ11, 
ÍÐ12, ÍÐ13, ÍÐ14, ÍÐ15) – ëèøå â äåÿê³ 
ðîêè. Íàéá³ëüøó ê³ëüê³ñòü ìîíîïóñòóëüíèõ 
³çîëÿò³â ³ â³ðóëåíòí³ñòü äî íîñ³¿â Lr-ãåí³â ìà-
þòü ðàñè 77, 144, 62, 114, 129. Çà äàíèìè 
Ã. Ì. Ë³ñîâî¿ [3], ó Ë³ñîñòåïó Óêðà¿íè îñíîâó 
ì³ñöåâî¿ ïîïóëÿö³¿ çáóäíèêà áóðî¿ ³ðæ³ ïøå-
íèö³ ñòàíîâëÿòü ðàñè 6, 61, 62, 77, 123, 144, 
149, 161, 163, 192, Õ-4, Õ-57, Õ-68 (âèä³ëÿþòü 
ó äîñë³äæåííÿõ ùîðîêó) ³ 1, 2, 92, 157, 167, 
176, Õ-6, Õ-10, Õ-34, Õ-57, Õ-69 (âèä³ëåíî 
ïðîòÿãîì òðüîõ ðîê³â äîñë³äæåíü). Ïîñò³é-
íî ç’ÿâëÿþòüñÿ íîâ³, àãðåñèâí³ø³ ðàñè, ÿê³ 
äîëàþòü ãåíåòè÷í³ ñèñòåìè ñò³éêîñò³ ðîñëèí, 
òîáòî â³äîì³ ãåíè ñò³éêîñò³ âòðà÷àþòü åôåê-
òèâí³ñòü. 

Óñï³øíà ñåëåêö³ÿ ðîñëèí, ñò³éêèõ ïðîòè 
õâîðîá, ìàº ñïèðàòèñÿ íà ôóíäàìåíòàëüí³ 
çíàííÿ ïðî ãåíåòè÷íó ïðèðîäó ñò³éêîñò³ ðîñ-
ëèíè-ãîñïîäàðÿ òà â³ðóëåíòíîñò³ ïàòîãåí³â.

²ñíóþ÷³ ñòðàòåã³¿ ñåëåêö³¿ íà ñò³éê³ñòü â 
Óêðà¿í³ ïåðåâàæíî îáìåæóþòüñÿ ³íôîðìàö³ºþ
ùîäî íåâåëèêî¿ ê³ëüêîñò³ ãåí³â ñò³éêîñ-
ò³, ÿêèõ ó òîé ÷è ³íøèé ñïîñ³á (ïåðåâàæíî 
ã³á ðèäèçàö³ºþ íîñ³¿â-ñîðò³â, ë³í³é òîùî) çà-
ëó ÷àþòü äî ñåëåêö³éíîãî ïðîöåñó ç ìåòîþ 
îòðèìàííÿ ïîòîìñòâà, ñò³éêîãî ïðîòè õâîðîá. 
Òîìó âàæëèâîþ º ³íôîðìàö³ÿ ïðî çðàçêè-íî-
ñ³¿ íîâèõ, íå âèâ÷åíèõ ðàí³øå ãåí³â ñò³éêîñ-
ò³ ïðîòè áóðî¿ ³ðæ³. 

Ìåòà ðîáîòè – ñåðåä îïèñàíèõ ó ôàõî-
â³é ë³òåðàòóð³ ³äåíòèô³êîâàíèõ ãåí³â ñò³é-
êîñò³ ïðîòè çáóäíèêà áóðî¿ ³ðæ³ âèä³ëèòè 
÷óæîð³äí³, ³íòðîãðåñîâàí³ ó âèä Triticum 
aestivum äæåðåëà, âñòàíîâèòè ¿õ ïîõîäæåí-
íÿ òà ïåðñïåêòèâè âèêîðèñòàííÿ.

Ðåçóëüòàòè äîñë³äæåíü
Ó ãåíîì³ ïøåíèö³ òà ¿¿ ðîäè÷³â ³äåíòèô³-

êîâàíî é îõàðàêòåðèçîâàíî çà õðîìîñîìíîþ 
ëîêàë³çàö³ºþ é åôåêòèâí³ñòþ ïîíàä 90 (Lr) 
ãåí³â ñò³éêîñò³ ïðîòè çáóäíèêà áóðî¿ ³ðæ³ 
[4], ³íôîðìàö³ÿ ïðî ÿê³ ùîð³÷íî çáèðàºòüñÿ 
McIntosh R. A. òà ³í. ³ ïóáë³êóºòüñÿ â Êàòà-
ëîç³ ãåííèõ ñèìâîë³â ïøåíèö³ [5–16].

Á³ëüø³ñòü ãåí³â ñò³éêîñò³ ïðîòè çáóäíèê³â 
³ðæ³, âèçíà÷åíèõ ó êóëüòóðíèõ ñîðò³â ïøå-
íèöü, ïîõîäÿòü â³ä ¿õí³õ äèêîðîñëèõ ðîäè÷³â. 
Òàê, çà ³íôîðìàö³ºþ, íàâåäåíîþ â êàòàëîãàõ 
ãåííèõ ñèìâîë³â, áëèçüêî ïîëîâèíè â³äîìèõ 
ãåí³â ñò³éêîñò³ ïðîòè áóðî¿ ³ðæ³ – ÷óæîð³äí³, 

³íòðîãðåñîâàí³ ó âèä Triticum aestivum â³ä 
ð³çíèõ âèä³â ïøåíèö³, åã³ëîïñó, ïèð³þ òà ³í. 
[5–17]. Òàáëèöÿ ì³ñòèòü äàí³ ïðî ãåíè ñò³é-
êîñò³, ïåðåíåñåí³ äî ãåíîìó ïøåíèö³ ì’ÿêî¿ 
îçèìî¿ â³ä äèêèõ òà êóëüòóðíèõ ÷óæîð³äíèõ 
âèä³â, ¿õ õðîìîñîìíó ëîêàë³çàö³þ, ãðóïè 
ç÷åïëåííÿ, ç ÿêèìè âîíè óñïàäêîâóþòüñÿ, à 
òàêîæ ãåêñàïëî¿äí³ çðàçêè òà ³çîãåíí³ ë³í³¿-
íîñ³¿ äîñë³äæóâàíèõ ãåí³â.

Ãåíè Lr40, Lr41 ³ Lr43 âèäàëåí³ ç êàòàëîãó 
ãåííèõ ñèìâîë³â, òîìó ùî ãåíè Lr40 òà Lr41 
– öå ñèíîí³ìè ãåí³â Lr21 òà Lr39, à ãåí Lr43 
– êîìá³íàö³ÿ ãåí³â Lr21 ³ Lr39. 

Çà ðåçóëüòàòàìè äîñë³äæåíü, åôåêòèâíè-
ìè äæåðåëàìè ãåí³â ñò³éêîñò³ ïðîòè çáóäíè-
êà áóðî¿ ³ðæ³ º òàê³ ðîäè÷³ ïøåíèö³: 

– Aegilops speltoides – ãåíè Lr28, Lr35, Lr36, 
Lr47, Lr51, Lr66;

– Aegilops tauschii – Lr1, Lr21, Lr22à, Lr32, 
Lr39, Lr42;

– Triticum timopheevii – Lr18 òà Lr50;
– Thinopyrum elongatum – Lr19, Lr29, Lr24;
– Secale cereale – Lr25, Lr26 òà Lr45;
– Aegilops umbellulata – Lr9, Lr76;
– Triticum speltà – Lr44, Lr65, Lr71;
– Triticum dicoccoides – Lr53, Lr64; 
– Aegilops triuncialis – Lr58, LrTr;
– Tr. timopheevii spp. viticulosum – LrTt1;
– Aegilops ventricosa – Lr37;
– Aegilops kotschyi – Lr54;
– Elymus trachycaulis – Lr55;
– Aegilops sharonensis – Lr56;
– Aegilops geniculate – Lr57;
– Aegilops peregrine – Lr59;
– Triticum turgidum – Lr61;
– Aegilops neglecta – Lr62;
– Triticum monococcum – Lr63.
Çà ðåçóëüòàòàìè äîñë³äæåíü Î. Â. Áàáàÿíö 

[2], â Óêðà¿í³ ³äåíòèô³êîâàíî íîâ³ âèñîêî-
åôåêòèâí³ ãåíè ñò³éêîñò³ ïðîòè ì³ñöåâèõ ðàñ 
çáóäíèêà áóðî¿ ³ðæ³ â³ä Aegilops cylindrical – 
LrAc1, LrAc2, Triticum erebuni – LrTe1, LrTe2 
òà â³ä àìô³äèïëî¿äà Ad4 (Triticum dicoccoides 
× Triticum tauschii) – ãåíè LrAd1 ³ LrAd2.

Çà äàíèìè â³ò÷èçíÿíèõ äîñë³äíèê³â, âèñî-
êèé åôåêò ó êîíòðîëþâàíí³ çáóäíèêà áóðî¿ 
³ðæ³ íà òåðèòîð³¿ Óêðà¿íè äàþòü ãåíè Lr9, 
Lr19, Lr37, Lr42 + Lr24, Lr43 (Lr21 + Lr39) + 
Lr24, Lr9 + Lr26, Lr10 + Lr24 [19], Lr23, Lr24, 
Lr25, Lr28, Lr35, Lr36, Lr41, Lr42 [3]. Ãåíè 
â³ðóëåíòíîñò³ ïðîòè Lr9, Lr19, LrAc1, LrAc2, 
LrTe1, LrTe2, LrAd1, LrAd2 âèÿâëÿþòüñÿ íå-
÷àñòî, àáî æ âîíè â³äñóòí³ [2]. Óñ³ åôåêòèâí³ 
ãåíè ñò³éêîñò³, îêð³ì Lr10 òà Lr23, º ÷óæî-
ð³äíèìè, ïåðåíåñåíèìè â Triticum aestivum 
â³ä ³íøèõ âèä³â.

Ïåðåë³ê â³äîìèõ ãåí³â ñò³éêîñò³ ïðîòè õâî-
ðîá ïøåíèö³ ïîñò³éíî ïîïîâíþºòüñÿ, îäíàê 
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¿õ çàëó÷åííÿ â³ò÷èçíÿíèìè ñåëåêö³îíåðàìè 
äëÿ ñòâîðåííÿ ñò³éêèõ ñîðò³â îáìåæóºòüñÿ 
÷åðåç íåäîñòàòíþ ³íôîðìàö³þ ïðî íàÿâí³ñòü 
òàêèõ ãåí³â ó ñîðòàõ ÷è ë³í³ÿõ, ÿê³ âèêîðèñ-
òîâóþòü ó ñåëåêö³éíîìó ïðîöåñ³. Àíàë³ç â³ò-
÷èçíÿíèõ íàóêîâèõ äîñë³äæåíü âèÿâèâ, ùî 
áëèçüêî ïîëîâèíè â³äîìèõ ãåí³â ñò³éêîñò³ â 
Óêðà¿í³ íå âèâ÷àëè, à îòæå, íå â³äîì³ åôåê-
òèâí³ñòü ¿õ ³ ïåðñïåêòèâè âêëþ÷åííÿ â ñå-
ëåêö³éí³ äîñë³äæåííÿ. Öå ãåíè Lr17b, Lr38, 
Lr44 – Lr77, LrBi16, LrFun, LrGam6 òà ³í.

Âèñîêîåôåêòèâíèì ³ øèðîêî âèêîðèñòî-
âóâàíèì ìåòîäîì îòðèìàííÿ íîâèõ ñò³éêèõ 
ñîðò³â ó ñâ³òîâ³é ñåëåêö³¿ º çàëó÷åííÿ äî 
ñõðåùóâàíü êóëüòóðíèõ ³ äèêèõ âèä³â ðîäè-
÷³â ïøåíèö³. Ó ðàç³ çàëó÷åííÿ ó â³ääàëåí³ 
ñõðåùóâàííÿ âèä³â ðîñëèí íåîáõ³äíî âðàõî-
âóâàòè: 1) ñòóï³íü ô³ëîãåíåòè÷íîãî ñïîð³ä-
íåííÿ ì³æ âèäàìè; 2) äàí³ ïðî îñîáëèâîñò³ 
ïðîÿâó îçíàê ó öèõ âèä³â.

Çà ïîâ³äîìëåííÿì Ë. Î. Ïàðøèíî¿ [20], ñïî-
ð³äíåí³ âèäè ç ïøåíèöåþ ì’ÿêîþ Tr. aestivum 
(2n = 6x = 42, BBAADD) íà îñíîâ³ ¿õ òàêñî-
íîì³÷íî¿ íàëåæíîñò³ òà ãåíîìíî¿ êîíñòèòóö³¿ 
ïîä³ëÿþòü íà òðè ãðóïè ãåííèõ ïóë³â (ãåíî-
ôîíä³â): ïåðâèííèé, âòîðèííèé ³ òðåòèííèé. 
Ó öèõ ãðóïàõ âèäè ðîçïîä³ëåíî çàëåæíî â³ä 
ñòóïåíÿ áëèçüêîñò³ ¿õí³õ ãåíîì³â äî ãåíîìó 
ïøåíèö³ ì’ÿêî¿.

Äî ïåðâèííîãî ãåíîôîíäó â³äíîñÿòü âèäè 
ïøåíèö³, ãåíîìè ÿêèõ ìàþòü ñï³ëüíå ïîõî-
äæåííÿ ç ãåíîìàìè ïøåíèö³ ì’ÿêî¿. Òåòðà-
ïëî¿äí³ âèäè: ïøåíèöÿ òâåðäà Triticum durum 
(2n = 4x = 28, BBAA) ³ Tr. turgidum (2n = 4x =
28, BBAA), à òàêîæ äèïëî¿äí³ âèäè: äîíîðè 
A ãåíîìó – Tr. monococcum (âêëþ÷àþ÷è var. 
urartu ³ var. boeoticum) ³ D ãåíîìó – Aegilops 
squarrosa. Ïøåíèöÿ ì’ÿêà ³ ïðåäñòàâíèêè 
ïåðâèííîãî ãåíîôîíäó äîáðå ñõðåùóþòüñÿ. 
Ó ðåçóëüòàò³ êîí’þãàö³¿ ì³æ ãîìîëîã³÷íèìè 
õðîìîñîìàìè ïøåíèö³ ì’ÿêî¿ ³ öèõ âèä³â â³ä-
áóâàºòüñÿ ðåêîìá³íàö³ÿ, ùî çóìîâëþº ïåðå-
íåñåííÿ ÷óæîð³äíèõ ãåí³â ó ãåíîì ïøåíèö³ 
ì’ÿêî¿. Íàñòóïíèé â³äá³ð 42-õðîìîñîìíèõ 
ðîñëèí íà òë³ ñòðåñîâèõ ÷èííèê³â äàº çìîãó 
âèä³ëÿòè ïîòð³áí³ ãåíîòèïè.

Çàâäÿêè âèêîðèñòàííþ ïåðâèííîãî ãåíî-
ôîíäó â ãåíîì ïøåíèö³ ì’ÿêî¿ áóëî ïåðåíåñå-
íî çíà÷íó ê³ëüê³ñòü ãåí³â, ùî êîíòðîëþþòü 
ñò³éê³ñòü ðîñëèí ïðîòè ñòðåñîâèõ ÷èííèê³â 
³ ïðîÿâ ãîñïîäàðñüêî-ö³ííèõ îçíàê. Ï³äòâåð-
äæåííÿì öüîãî º ø³ñòü ãåí³â ñò³éêîñò³, ïå-
ðåíåñåíèõ â³ä Tr. tauschii (Ae. squarrosa), à 
òàêîæ ðÿä ãåí³â ñò³éêîñò³ ïðîòè ñòåáëîâî¿ òà 
æîâòî¿ ³ðæ³, áîðîøíèñòî¿ ðîñè, ñåïòîð³îçó. 

Äî âòîðèííîãî ãåíîôîíäó íàëåæàòü áëèçü-
ê³ äî ïøåíèö³ ì’ÿêî¿ ïîë³ïëî¿äí³ âèäè ðîä³â 
Triticum ³ Aegilops, â ÿêèõ º ñï³ëüíèé ç íåþ 

ãåíîì àáî ãåíîì, áëèçüêèé çà ïîõîäæåííÿì 
äî ãåíîìó ïøåíèö³. Íàïðèêëàä, ãåíîì At 
Tr. timopheevii (2n = 28, AtAtGG), áëèçüêèé çà 
ïîõîäæåííÿì äî ãåíîìó A ïøåíèö³. Tr. timo-
pheevii, º äæåðåëîì äâîõ ãåí³â ñò³éêîñò³ 
ïðîòè çáóäíèêà áóðî¿ ³ðæ³, à òàêîæ áîðîø-
íèñòî¿ ðîñè òà ñòåáëîâî¿ ³ðæ³. Êð³ì òîãî, ó 
âòîðèííèé ãåíîôîíä âêëþ÷åíî òðèòèêàëå 
– Triticale (2n = 56, AABBDDRR ³ 2n = 42, 
AABBRR), ùî ìàþòü ñï³ëüí³ ç ïøåíèöåþ 
ì’ÿêîþ ãåíîìè.

Òðåòèííèé ãåíîôîíä ïðåäñòàâëåíèé âèäà-
ìè, ô³ëîãåíåòè÷íî â³ääàëåíèìè â³ä ïøåíèö³ 
ì’ÿêî¿. Öå ðîäè òðèáè Triticeae: æèòî – Secale L.,
ÿ÷ì³íü – Hordeum L., ïèð³é – Elytrigia Desv. 
(= Agropyron Gaertn.; = Thinopyrum) òà ³í. 
Ã³áðèäèçàö³ÿ ì’ÿêî¿ ïøåíèö³ ç ïðåäñòàâíè-
êàìè öüîãî ãåíîôîíäó ïåâíîþ ì³ðîþ óñêëàä-
íþºòüñÿ ÷åðåç ä³þ ìåõàí³çì³â íåñóì³ñíîñò³, 
ùî ïîòðåáóº çàñòîñóâàííÿ ìåòîä³â ¿õ ïîäî-
ëàííÿ. Ïðîãàìíî¿ íåñóì³ñíîñò³, ùî âèÿâëÿ-
ºòüñÿ â ïåð³îä ïðîðîñòàííÿ ïèëêîâèõ òðóáîê 
ï³ñëÿ çàïèëåííÿ, óíèêàþòü îáðîáêîþ êâ³òîê 
ðîç÷èíàìè ô³òîãîðìîí³â. Åìáð³îíàëüíî¿ íå-
ñóì³ñíîñò³, çóìîâëåíî¿ ðàíí³ì â³äìèðàííÿì 
ã³áðèäíèõ çàðîäê³â, óíèêàþòü êóëüòèâóâàí-
íÿì ¿õ íà øòó÷íèõ æèâèëüíèõ ñåðåäîâèùàõ.

Êîí’þãàö³¿ ì³æ õðîìîñîìàìè ïøåíèö³ 
ì’ÿêî¿ ³ õðîìîñîìàìè âèä³â, ùî âõîäÿòü ó 
òðåòèííèé ãåíîôîíä, íå â³äáóâàºòüñÿ. Îäíàê 
ìîæëèâå çàì³ùåííÿ ì³æ ãîìåîëîã³÷íèìè 
õðîìîñîìàìè ïøåíèö³ òà õðîìîñîìàìè öèõ 
âèä³â, àáî óòâîðåííÿ ïøåíè÷íî-÷óæîð³äíèõ 
òðàíñëîêàö³é (îäí³º¿ õðîìîñîìè ç ïëå÷åé ãî-
ìåîëîã³÷íèõ õðîìîñîì ð³çíèõ âèä³â). 

Òðàíñëîêîâàí³ õðîìîñîìè óòâîðþþòüñÿ â 
ñàìîçàïèëåíèõ íàùàäê³â ãåíîòèï³â, ó ÿêèõ 
ó ìîíîñîìíîìó ñòàí³ çíàõîäÿòüñÿ îäíà õðî-
ìîñîìà ïøåíèö³ ³ îäíà õðîìîñîìà æèòà. Ó 
ìåéîç³ ö³ õðîìîñîìè ïðåäñòàâëåí³ ó âèãëÿä³ 
óí³âàëåíòè. Ï³ä ÷àñ ðîçõîäæåííÿ õðîìîñîì 
â³ä åêâàòîðà äî ïîëþñ³â ó íèõ â³äáóâàþòü-
ñÿ ðîçðèâè ïî öåíòðîìåð³, ùî ïðèçâîäèòü 
äî óòâîðåííÿ îêðåìèõ ïëå÷åé õðîìîñîì. ²ç 
ç’ºäíàííÿì ïî öåíòðîìåð³ îêðåìèõ ïëå÷åé 
õðîìîñîì ïøåíèö³ òà æèòà óòâîðþþòüñÿ 
òðàíñëîêîâàí³ õðîìîñîìè [21].

Íàéâ³äîì³øîþ º ïøåíè÷íî-æèòíÿ òðàíñ-
ëîêàö³ÿ êîðîòêîãî ïëå÷à æèòíüî¿ õðîìîñî-
ìè 1R íà äîâãå ïëå÷å ïøåíè÷íî¿ õðîìîñîìè 
1B [22]. Áëèçüêî 650 ñîðò³â ì’ÿêî¿ ïøåíèö³, 
âèðîùóâàíèõ ó ð³çíèõ êðà¿íàõ ñâ³òó, íåñóòü 
ïøåíè÷íî-æèòíþ òðàíñëîêàö³þ 1BL/1RS. 
Ïîøèðåííÿ ñîðò³â ³ç ö³ºþ òðàíñëîêàö³ºþ 
çóìîâëåíî òèì, ùî íà êîðîòêîìó ïëå÷³ õðî-
ìîñîìè æèòà 1RS ëîêàë³çîâàíèé êîìïëåêñ 
ãåí³â, â³äïîâ³äàëüíèõ çà ñò³éê³ñòü ïðîòè 
ãðèáíèõ ïàòîãåí³â: áóðî¿ ³ðæ³ (Lr26), ñòåáëî-



384 ISSN 2518-1017  Plant Varieties Studying and protection, 2017, Т. 13, №4 

Ãåíåòèêà

âî¿ (Sr31) òà æîâòî¿ ³ðæ³ (Yr9) ³ áîðîøíèñòî¿ 
ðîñè (Pm8). Ïðèêëàäîì óñï³øíîãî ïðàêòè÷-
íîãî âèêîðèñòàííÿ çàì³ùåíèõ ³ òðàíñëîêî-
âàíèõ ôîðì ïøåíèö³ º ã³áðèäèçàö³¿ ïøåíèö³ 
ì’ÿêî¿ ç Tr. timopheevii, Ae. speltoides ³ ð³çíè-
ìè âèäàìè ïèð³þ äëÿ îòðèìàííÿ ãåí³â, ùî 
êîíòðîëþþòü ñò³éê³ñòü ïðîòè ðàñè ñòåáëîâî¿ 
³ðæ³ Ug99 (Óãàíäà 99).

Âèñíîâêè
Ó ãåíîì³ ïøåíèö³ òà ¿¿ ðîäè÷³â óæå ³äåíòè-

ô³êîâàíî òà îõàðàêòåðèçîâàíî çà õðîìîñîì-
íîþ ëîêàë³çàö³ºþ é åôåêòèâí³ñòþ ïîíàä 90 
(Lr) ãåí³â ñò³éêîñò³ ïðîòè çáóäíèêà áóðî¿ ³ðæ³. 
Âèÿâëåíî, ùî ìàéæå âñ³ åôåêòèâí³ íà òåðè-
òîð³¿ Óêðà¿íè ãåíè ñò³éêîñò³ ïðîòè çáóäíèêà 
áóðî¿ ³ðæ³, îêð³ì Lr10 òà Lr23, º ÷óæîð³ä-
íèìè, ïåðåíåñåíèìè â Triticum aestivum â³ä 
³íøèõ âèä³â: Aegilops speltoides – ãåíè Lr28, 
Lr35, Lr36, Lr47, Lr51, Lr66; Aegilops tauschii 
– Lr1, Lr21, Lr22à, Lr32, Lr39, Lr42; Triticum 
timopheevii – Lr18 òà Lr50; Thinopyrum 
elongatum – Lr19, Lr29, Lr24; Secale cereale 
– Lr25, Lr26 òà Lr45; Aegilops umbellulata – 
Lr9, Lr76; Triticum speltà – Lr44, Lr65, Lr71; 
Triticum dicoccoides – Lr53, Lr 64; Aegilops 
triuncialis – Lr58, LrTr; Tr. timopheevii spp. 
viticulosum – LrTt1; Aegilops ventricosa – Lr37; 
Aegilops kotschyi – Lr54; Elymus trachycaulis 
– Lr55; Aegilops sharonensis – Lr56; Aegilops 
geniculate – Lr57; Aegilops peregrine – Lr59; 
Triticum turgidum – Lr61; Aegilops neglecta – 
Lr62; Triticum monococcum – Lr63.

Çàëó÷åííÿ äî ñõðåùóâàíü êóëüòóðíèõ ³ 
äèêèõ âèä³â ðîäè÷³â ïøåíèö³ äàñòü çìîãó 
îòðèìàòè ñåëåêö³éíèé ìàòåð³àë, íåîäíîð³ä-
íèé çà ñò³éê³ñòþ ïðîòè çáóäíèêà áóðî¿ ³ðæ³.
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Öåëü. Ñðåäè îïèñàíûõ â ñïåöèàëüíîé ëèòåðàòóðå 
èäåíòèôèöèðîâàííûõ ãåíîâ óñòîé÷èâîñòè ê âîçáóäèòåëþ 
áóðîé ðæàâ÷èíû, âûäåëèòü ÷óæåðîäíûå, èíòðîãðåñèðî-
âàíûå â âèä Triticum aestivum L. èñòî÷íèêè, óñòàíîâèòü èõ 
ïðîèñõîæäåíèå è ïåðñïåêòèâû èñïîëüçîâàíèÿ â ñåëåêöè-
îííîé ïðàêòèêå. Ðåçóëüòàòû. Ïøåíèöà îçèìàÿ ìÿãêàÿ êàê 
îñíîâíàÿ çåðíîâàÿ êóëüòóðà îòíîñèòñÿ ê ãðóïïå ðàñòåíèé, 
êîòîðûå î÷åíü äàâíî âûðàùèâàþò â êîíòðîëèðóåìûõ óñ-
ëîâèÿõ. Íà ïðîòÿæåíèè ïåðèîäà âåãåòàöèè îíà îùóùàåò 
ïàãóáíîå âëèÿíèå âîçáóäèòåëè áîëåçíåé, ïîýòîìó ïîèñê 
èñòî÷íèêîâ óñòîé÷èâîñòè ê íèì ÿâëÿåòñÿ ïåðâîî÷åðåäíîé 
çàäà÷åé ñåëåêöèè. Áóðàÿ ðæàâ÷èíà – îäíà èç ñàìûõ ðàñ-

ïðîñòðàíåííûõ è âðåäîíîñíûõ áîëåçíåé ïøåíèöû. Îíà 
ïðèâîäèò ê çíà÷èòåëüíûì ïîòåðÿì óðîæàÿ è óõóäøåíèþ 
êà÷åñòâà çåðíà. Ïîïóëÿöèÿ âîçáóäèòåëÿ Puccinia recondità 
îòëè÷àåòñÿ âûñîêîé àäàïòàöèîííîé ñïîñîáíîñòüþ. Âû-
ñîêàÿ âàðèàáåëüíîñòü âèðóëåíòíîñòè ãðèáà ïðèâîäèò 
ê íàêîïëåíèþ ïàòîòèïîâ, ñïîñîáíûõ ïîäàâëÿòü ãåíû 
óñòîé÷èâîñòè ïøåíèöû. Íàèáîëåå ýêîëîãè÷åñêè áåçîïàñ-
íûì ìåòîäîì êîíòðîëèðîâàíèÿ çàáîëåâàíèÿ ÿâëÿåòñÿ 
ñîçäàíèå óñòîé÷èâûõ ñîðòîâ. Ýôôåêòèâíîñòü ñåëåêöèè 
íà óñòîé÷èâîñòü ê áóðîé ðæàâ÷èíå ìîæíî óëó÷øèòü, èñ-
ïîëüçóÿ ðàçëè÷íûå Lr-ãåíû óñòîé÷èâîñòè. Íà ñåãîäíÿ â 
ãåíîìå ïøåíèöû è åå ðîäñòâåííèêîâ èäåíòèôèöèðîâà-
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Purpose. To select alien genes among those identified 
and described in special literature that are resistant to 
brown rust and introgressed in Triticum aestivum L. sources, 
determine their origin and prospects of use in breeding prac-
tice. Results. Soft spring wheat as the basic cereal crop be-
longs to the group of plants cultivated in controlled condi-
tions for a long time. During the vegetation period it can be 
adversely affected by pathogens, so the search for sources of 
resistance to them is a priority task of breeding. Brown rust 
is one of the most widespread and harmful diseases of wheat. 
It causes significant yield losses and deterioration of grain 
quality. The population of the pathogen Puccinia recondita 
is highly adaptive. High variability of the fungus virulence 
leads to the accumulation of pathogens which can destroy 
genes of wheat resistance. The most environmentally safe 
method to control disease is creating resistant varieties. 
The effectiveness of breeding for resistance to brown rust 
can be increased by using different Lr-genes of resistance. 
Now in wheat genome and its relatives more than 90 (Lr) 
genes of resistance to brown rust pathogen are identified 
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íû è îõàðàêòåðèçîâàíû ïî õðîìîñîìíîé ëîêàëèçàöèè è 
ýôôåêòèâíîñòè áîëåå 90 (Lr) ãåíîâ óñòîé÷èâîñòè ê ýòîìó 
âîçáóäèòåëþ. Âûÿâëåíî, ÷òî ïî÷òè âñå ýôôåêòèâíûå íà 
òåððèòîðèè Óêðàèíû ãåíû óñòîé÷èâîñòè ê âîçáóäèòåëþ 
áóðîé ðæàâ÷èíû, êðîìå Lr10 è Lr23, ÿâëÿþòñÿ ÷óæåðîä-
íûìè, ïåðåíåñåííûìè â Triticum aestivum îò äðóãèõ âèäîâ: 
Aegilops speltoides – ãåíû Lr28, Lr35, Lr36, Lr47, Lr51, Lr66; 
Aegilops tauschii – Lr1, Lr21, Lr22à, Lr32, Lr39, Lr42; Triticum 
timopheevii – Lr18 è Lr50; Thinopyrum elongatum – Lr19, Lr29, 
Lr24; Secale cereale – Lr25, Lr26 è Lr45; Aegilops umbellulata 

– Lr9, Lr76; Triticum speltà – Lr44, Lr65, Lr71; Triticum 
dicoccoides – Lr53, Lr 64; Aegilops triuncialis – Lr58, LrTr;            

Tr. timopheevii spp. viticulosum – LrTt1; Aegilops ventricosa 
– Lr37; Aegilops kotschyi – Lr54; Elymus trachycaulis – Lr55; 
Aegilops sharonensis – Lr56; Aegilops geniculate – Lr57; 
Aegilops peregrine – Lr59; Triticum turgidum – Lr61; Aegilops 
neglecta – Lr62; Triticum monococcum – Lr63. Âûâîäû. 
Ïðèâëå÷åíèå ê ñêðåùèâàíèÿì êóëüòóðíûõ è äèêèõ âèäîâ 
ðîäñòâåííèêîâ ïøåíèöû ïîçâîëèò ïîëó÷èòü ðàçëè÷íûé 
ïî óñòîé÷èâîñòè ê âîçáóäèòåëþ áóðîé ðæàâ÷èíû ñåëåê-
öèîííûé ìàòåðèàë.

Êëþ÷åâûå ñëîâà: ïøåíèöà ìÿãêàÿ îçèìàÿ, ãåíû óñòîé-
÷èâîñòè, Lr-ãåíû, âîçáóäèòåëü áóðîé ðæàâ÷èíû, ãåíîôîíä, 
èñòî÷íèê óñòîé÷èâîñòè.

and characterized for chromosomal localization and effec-
tiveness. It was found that almost all genes of resistance to 
brown rust to be effective in Ukraine except Lr10 and Lr23 
are alien transferred to Triticum aestivum from other species: 
Aegilops speltoides – genes Lr28, Lr35, Lr36, Lr47, Lr51, Lr66; 
Aegilops tauschii – Lr1, Lr21, Lr22a, Lr32, Lr39, Lr42; Triticum 
timopheevii – Lr18 and Lr50; Thinopyrum elongatum – Lr19, 
Lr29, Lr24; Secale cereale – Lr25, Lr26 and Lr45; Aegilops um-
bellulata – Lr9, Lr76; Triticum spelled – Lr44, Lr65, Lr71; Triti-
cum dicoccoides – Lr53, Lr 64; Aegilops triuncilis – Lr58, LrTr; 
Tr. timopheevii spp. viticulosum – LrTt1; Aegilops ventricosa 

– Lr37; Aegilops kotschyi – Lr54; Elymus trachycaulis – Lr55;  
Aegilops sharonensis – Lr56; Aegilops geniculate – Lr57; Aegi-
lops peregrine – Lr59; Triticum turgidum – Lr61; Aegilops ne-
glecta – Lr62; Triticum monococcum – Lr63. Conclusions. The 
use of cultivars and wildlife species of wheat relatives in 
crossing will allow to obtain breeding material to be inho-
mogenous as for resistance to brown rust pathogen. 

Keywords: soft spring wheat, resistance genes, Lr-genes, 
brown rust pathogen, gene pool, source of resistance.
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