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²ñòîð³ÿ íàóêè
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Âñòóï
Òðèòèêàëå (×Triticosecale spp. Wittmack 

ex A.Camus 1927) º íàéìîëîäøîþ çåðíîâîþ 
êóëüòóðîþ ³ ïåðøèì çëàêîì, ñèíòåçîâàíèì 
ëþäèíîþ [1]. Öÿ êóëüòóðà ïîºäíóº â ñîá³ âè-
ñîêèé ïîòåíö³àë óðîæàéíîñò³ çåðíà òà çåëå-
íî¿ ìàñè, êîìïëåêñíèé ³ìóí³òåò äî ãðèáíèõ 
çàõâîðþâàíü, âèñîêèé âì³ñò á³ëêà é ë³çèíó 
â çåðí³, à òàêîæ îñíîâíèõ ïîæèâíèõ ðå÷î-
âèí ó çåëåí³é ìàñ³ [2, 3]. 

Ó çâ’ÿçêó ç ïîñò³éíî çðîñòàþ÷èì ñâ³òîâèì 
ïîïèòîì íà ïðîäîâîëü÷å çåðíî òðèòèêàëå 
éîãî âèðîùóþòü ìàéæå â óñ³õ ´ðóíòîâî-êë³-
ìàòè÷íèõ çîíàõ Óêðà¿íè, äå ïîðÿä ç ³íøèìè 
ïðè÷èíàìè, ùî çíèæóþòü éîãî âðîæàéí³ñòü, 

çíà÷íî¿ øêîäè çàâäàþòü àá³îòè÷í³ ñòðåñîâ³ 
÷èííèêè, çîêðåìà çàñîëåííÿ ´ðóíò³â [4, 5]. 
Øê³äëèâà ä³ÿ çàñîëåííÿ ìàº êîìïëåêñíèé 
õàðàêòåð ³ çóìîâëåíà ÿê ïîðóøåííÿì îñìî-
òè÷íîãî áàëàíñó êë³òèíè, òàê ³ ïðÿìèì òîê-
ñè÷íèì âïëèâîì íà ô³ç³îëîã³÷í³ òà á³îõ³ì³÷-
í³ ïðîöåñè â êë³òèí³ [6, 7]. 

ßê â³äîìî [8–11], ñò³éê³ñòü ðîñëèí ïðîòè 
íåñïðèÿòëèâèõ ÷èííèê³â äîâê³ëëÿ º ãåíå-
òè÷íî äåòåðì³íîâàíîþ ³ ïðîÿâëÿºòüñÿ íà 
ð³çíèõ ð³âíÿõ îðãàí³çàö³¿, çîêðåìà é íà êë³-
òèííîìó. Öå äàº çìîãó âèêîðèñòîâóâàòè á³î-
òåõíîëîã³÷í³ ï³äõîäè, ÿê³ áàçóþòüñÿ íà êë³-
òèííèõ òåõíîëîã³ÿõ in vitro, ùî, ç îäíîãî 
áîêó, äàº çìîãó ðîçøèðèòè ãåíåòè÷íó ð³çíî-
ìàí³òí³ñòü ðîñëèí, áåçïîñåðåäíüî âïëèâàþ-
÷è íà ãåíåòè÷íèé àïàðàò, ç ³íøîãî – ñòâîðè-
òè ñèñòåìè ïðÿìîãî äîáîðó ñò³éêèõ ãåíîòè-
ï³â [9, 10]. Ïåðåâàãè äîáîðó in vitro, ïîð³â-
íþþ÷è ç òðàäèö³éíèìè ìåòîäàìè, ïîëÿãà-
þòü íàñàìïåðåä â åêîíîì³¿ ì³ñöÿ òà ìîæëè-
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Ìåòà. Ïðîâåñòè ñêðèí³íã in vitro ð³çíèõ ãåíîòèï³â òðèòèêàëå îçèìîãî íà ñò³éê³ñòü ïðîòè çàñîëåííÿ â êóëüòóð³ 
àï³êàëüíèõ ìåðèñòåì ïàãîí³â. Ìåòîäè. Êóëüòóðà òêàíèí ³ îðãàí³â in vitro, ñåëåêö³ÿ in vitro, ñòàòèñòè÷íèé àíàë³ç. 
Ðåçóëüòàòè. Âèÿâëåíî, ùî ç³ çá³ëüøåííÿì êîíöåíòðàö³¿ õëîðèäó íàòð³þ ç 0,6 äî 1,5% ó âñ³õ ãåíîòèï³â â³äáóâàëîñÿ 
ïðèãí³÷åííÿ ðîñòó êàëþñíî¿ êóëüòóðè, ùî ñâ³ä÷èòü ïðî òîêñè÷íèé âïëèâ ñòðåñîâîãî ÷èííèêà. Âñòàíîâëåíî, ùî 
êîíöåíòðàö³ÿ 1,2% õëîðèäó íàòð³þ äàº çìîãó äèôåðåíö³þâàòè ãåíîòèïè òðèòèêàëå çà ñîëåñò³éê³ñòþ. Âèçíà÷åíî, ùî 
íàéá³ëüøîþ ñò³éê³ñòþ ïðîòè ñîëüîâîãî ñòðåñó õàðàêòåðèçóâàëàñÿ ë³í³ÿ ‘38/1296’, îñê³ëüêè êàëþñè öüîãî ãåíîòèïó â 
ñåëåêòèâíèõ óìîâàõ â³äð³çíÿëèñÿ ï³äâèùåíèì ìîðôîãåíåòè÷íèì ïîòåíö³àëîì, ìàëè íàéá³ëüøèé ïðèð³ñò ñèðî¿ ìàñè, ³ 
ëèøå ç åêñïëàíò³â ö³º¿ ë³í³¿ ï³ñëÿ êóëüòèâóâàííÿ íà ñåðåäîâèù³ ç õëîðèäîì íàòð³þ êîíöåíòðàö³ºþ 1,5% áóëî îòðèìàíî 
ðîñëèíè-ðåãåíåðàíòè. Ñîðò ‘ÀÄÌ 11’ âèÿâèâñÿ íàé÷óòëèâ³øèì äî ñîëüîâîãî ñòðåñó, òîìó ùî â éîãî êàëþñàõ â ñåëåê-
òèâíèõ óìîâàõ áóëî âèÿâëåíî ìàñîâèé íåêðîç òà â³äñóòí³ñòü ðåãåíåðàö³éíî¿ çäàòíîñò³. Ó âèâ÷åíèõ ôîðì çàçíà÷åíî 
ãåíîòèïîâó çàëåæí³ñòü ïðîöåñ³â ìîðôîãåíåçó â êóëüòóð³ in vitro. Ç ³íäóêîâàíèõ êàëþñ³â îòðèìàíî ðîñëèíè-ðåãåíåðàíòè, 
îïòèì³çîâàíî ¿õ äîðîùóâàííÿ, âêîð³íåííÿ òà ïåðåâåäåííÿ â óìîâè in vivo. Âèñíîâêè. Ãåíîòèïîâà ðåàêö³ÿ íà ñîëüî-
âèé ñòðåñ ó êóëüòóð³ àï³êàëüíèõ ìåðèñòåì ïàãîí³â òðèòèêàëå îçèìîãî ïðîÿâëÿëàñÿ íåîäíàêîâèì ïðèðîñòîì ñèðî¿ ìàñè 
òà ð³çíèì ìîðôîãåíåòè÷íèì ïîòåíö³àëîì. Ë³í³ÿ ‘38/1296’ ìîæå áóòè âèêîðèñòàíà ÿê ö³ííèé ìàòåð³àë äëÿ ïîäàëüøî¿ 
ñåëåêö³¿ òðèòèêàëå îçèìîãî. Êóëüòóðó àï³êàëüíèõ ìåðèñòåì ïàãîí³â ðåêîìåíäîâàíî çàñòîñîâóâàòè ÿê òåñò-ñèñòåìó äëÿ 
ïðîâåäåííÿ ñêðèí³íãó ãåíîòèï³â òðèòèêàëå íà ñò³éê³ñòü ïðîòè ñîëüîâîãî ñòðåñó.

Êëþ÷îâ³ ñëîâà: òðèòèêàëå îçèìå, ñîëüîâèé ñòðåñ, ñò³éê³ñòü, êàëþñ.

Serhii Pykalo 
http://orcid.org/0000-0002-3158-3830
Oksana Dubrovna
http://orcid.org/0000-0002-4884-7572



278 сортовивчення та охорона прав на сорти рослин, 2017, Т. 13, №3 

Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

âîñò³ ïðàöþâàòè ç âåëèêèìè âèá³ðêàìè ãå-
íîòèï³â; á³ëüø³é øâèäêîñò³ ñêðèí³íãó ñå-
ëåêö³éíîãî ìàòåð³àëó; ìåíøèõ îáñÿãàõ ìà-
òåð³àëüíèõ âèòðàò; ìîæëèâîñò³ êîíòðîëþâà-
òè óìîâè çîâí³øíüîãî ñåðåäîâèùà [8]. 

Îäíèì ç êëþ÷îâèõ ÷èííèê³â, ùî âïëèâàº 
íà åôåêòèâí³ñòü á³îòåõíîëîã³÷íèõ ðîá³ò ç³ çëà-
êîâèìè êóëüòóðàìè, º âèá³ð â³äïîâ³äíîãî òèïó 
åêñïëàíòà. Òðàäèö³éíèì òèïîì åêñïëàíòà 
äëÿ çëàêîâèõ º íåçð³ë³ çàðîäêè, îñíîâíîþ âà-
äîþ ÿêèõ º âèêîðèñòàííÿ ò³ëüêè â êîðîòêèé 
ïåð³îä ÷àñó. Îñòàíí³ì ÷àñîì çíà÷íî çð³ñ ³íòå-
ðåñ äî àï³êàëüíî¿ ìåðèñòåìè ïàãîí³â ÿê íàé-
ïåðñïåêòèâí³øîãî åêñïëàíòà äëÿ çëàêîâèõ 
êóëüòóð [12]. Ïåðåâàãîþ öüîãî òèïó åêñïëàíòà 
º òå, ùî â³í äàº çìîãó í³âåëþâàòè ãåíîòèïîâ³ 
îñîáëèâîñò³ ôîðì, ùî õàðàêòåðèçóþòüñÿ íèçü-
êèì ðåãåíåðàö³éíèì ïîòåíö³àëîì, òà îòðèìà-
òè çíà÷íó ê³ëüê³ñòü âèõ³äíîãî ìàòåð³àëó çà 
êîðîòêèé ÷àñ, à òàêîæ éîãî äîñòóïí³ñòü ó áóäü-
ÿêó ïîðó ðîêó [13]. Êóëüòóðó àï³êàëüíèõ ìå-
ðèñòåì øèðîêî âèêîðèñòîâóþòü ÿê äæåðåëî 
êàëþñíî¿ òêàíèíè, îñê³ëüêè ìåðèñòåìí³ ñåã-
ìåíòè ïàãîí³â ì³ñòÿòü ïóë êë³òèí, ùî àêòèâíî 
ïîä³ëÿþòüñÿ é õàðàêòåðèçóþòüñÿ âèñîêîþ 
÷àñòîòîþ ³íäóêö³¿ êàëþñó – äî 90% [13, 14].

Ìåòà äîñë³äæåíü – ïðîâåñòè ñêðèí³íã in 
vitro ð³çíèõ ãåíîòèï³â òðèòèêàëå îçèìîãî íà 
ñò³éê³ñòü ïðîòè ñîëüîâîãî ñòðåñó â êóëüòóð³ 
àï³êàëüíèõ ìåðèñòåì ïàãîí³â òðèäîáîâèõ 
ñòåðèëüíèõ ïðîðîñòê³â ç âèêîðèñòàííÿì õëî-
ðèäó íàòð³þ ÿê ñòðåñîâîãî ÷èííèêà.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ìàòåð³àëîì äîñë³äæåíü áóëè ñîðòè òðèòè-

êàëå îçèìîãî ‘Îáð³é’, ‘Ìèðîëàí’, ‘ÀÄÌ 11’, 
ë³í³¿ ‘38/1296’, ‘1324’ òà ã³áðèä ‘F

2
 809’ ç 

ðîáî÷î¿ êîëåêö³¿ Ìèðîí³âñüêîãî ³íñòèòóòó 
ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿-
íè. Äëÿ îòðèìàííÿ äîíîðíèõ ðîñëèí íàñ³í-
íÿ ñïî÷àòêó ñòåðèë³çóâàëè 1%-ì ðîç÷èíîì 
KMnO

4
 ïðîòÿãîì 3 õâ. Ïîò³ì îäíó õâèëèíó 

éîãî âèòðèìóâàëè â 1%-ìó ðîç÷èí³ AgNO
3 
é 

ïîì³ùàëè â 96%-é åòàíîë íà îäíó õâèëèíó. 
Ê³íöåâèì åòàïîì ñòåðèë³çàö³¿ áóëî òðèðàçî-
âå ïðîìèâàííÿ ñòåðèëüíîþ äèñòèëüîâàíîþ 
âîäîþ. Îòðèìàíå ïðîñòåðèë³çîâàíå íàñ³ííÿ 
ïðîðîùóâàëè íà ñâ³òë³ çà òåìïåðàòóðè 24 °Ñ 
íà áåçãîðìîíàëüíîìó ñåðåäîâèù³ Ìóðàñ³ãå–
Ñêóãà (ÌÑ) [15]. ßê åêñïëàíòè âèêîðèñòîâó-
âàëè àï³êàëüíó ìåðèñòåìó ïàãîíà òðèäîáî-
âèõ ñòåðèëüíèõ ïðîðîñòê³â. Äëÿ êîæíîãî 
ãåíîòèïó áóëî âçÿòî ïî 160 åêñïëàíò³â (4 
÷àøêè Ïåòð³ ïî 40 åêñïëàíò³â).

Êóëüòóðó êàëþñíî¿ òêàíèíè îòðèìóâàëè íà 
ñåðåäîâèù³ ÌÑ, ÿêå äîäàòêîâî ì³ñòèëî L-àñ-
ïàðàã³í (150 ìã/ë), AgNO

3
 (10 ìã/ë) òà 2,4-Ä 

(2 ìã/ë). Åêñïëàíòè êóëüòèâóâàëè çà òåìïåðà-

òóðè 26 °Ñ ó òåìðÿâ³ ïðîòÿãîì òðüîõ òèæí³â. 
Ïîò³ì ¿õ ïåðåíîñèëè íà ñâ³òëî é äàë³ âèðîùó-
âàëè çà îñâ³òëåííÿ 3–4 êëê, â³äíîñíî¿ âîëîãîñ-
ò³ ïîâ³òðÿ 70% ³ 16-ãîäèííîãî ôîòîïåð³îäó ùå 
ïðîòÿãîì äâîõ òèæí³â. Íàïðèê³íö³ ïàñàæó 
âèçíà÷àëè ÷àñòîòó ³íäóêö³¿ êàëþñó (ó â³äñîò-
êàõ) ÿê ñï³ââ³äíîøåííÿ ê³ëüêîñò³ åêñïëàíò³â, 
ÿê³ óòâîðèëè êàëþñ, äî ¿õ çàãàëüíî¿ ê³ëüêîñò³. 
Îòðèìàí³ êàëþñè ïåðåñàäæóâàëè â ÷àøêè 
Ïåò ð³ íà ñåëåêòèâíå ñåðåäîâèùå é êóëüòèâó-
âàëè ïðîòÿãîì 4 òèæí³â (îäíîãî ïàñàæó), âè-
çíà÷àþ÷è ïðè öüîìó ¿õíþ âèæèâàí³ñòü òà 
ïðèð³ñò ñèðî¿ ìàñè. ßê ñåëåêòèâíèé àãåíò çà-
ñòîñîâóâàëè õëîðèä íàòð³þ (NaCl), ÿêèé äî-
äàâàëè äî ìîäèô³êîâàíîãî ñåðåäîâèùà ÌÑ ó 
êîíöåíòðàö³ÿõ 0,6, 0,9, 1,2 òà 1,5%. Êîíòðî-
ëåì áóëî ñåðåäîâèùå áåç NaCl. 

Äëÿ ³íäóêö³¿ ìîðôîãåíåçó êàëþñè ïåðåíî-
ñèëè íà ðåãåíåðàö³éíå ñåðåäîâèùå ÌÑ, äîïîâ-
íåíå 1 ìã/ë ÁÀÏ òà 0,5 ìã/ë ²ÎÊ. Îäåðæàí³ 
ïàãîíè â ì³ðó ðîçâèòêó ïåðåíîñèëè íà áåç-
ãîðìîíàëüíå ñåðåäîâèùå ÌÑ ç ïîëîâèííèì 
âì³ñòîì ìàêðîñîëåé äëÿ âêîð³íåííÿ. Âêîð³-
íåí³ ðîñëèíè-ðåãåíåðàíòè ïåðåñàäæóâàëè ó 
ãîðùèêè ç³ ñïåö³àëüíî ï³ä³áðàíîþ ́ ðóíòîâîþ 
ñóì³øøþ é ïîì³ùàëè ó âîëîãó êàìåðó íà 
7–14 ä³á, ï³ñëÿ ÷îãî ¿õ ïåðåíîñèëè â ´ðóíò.

×àñòîòó óòâîðåííÿ ìîðôîãåííîãî êàëþñó 
òà ðåãåíåðàö³¿ ïàãîí³â (ó â³äñîòêàõ) ïî êîæ-
íîìó âàð³àíòó âèçíà÷àëè ÿê ñï³ââ³äíîøåííÿ 
ê³ëüêîñò³ ìîðôîãåííèõ êàëþñ³â àáî ðåãåíå-
ðàíò³â äî ïî÷àòêîâî¿ ê³ëüêîñò³ âèñàäæåíèõ 
åêñïëàíò³â. Åêñïåðèìåíòàëüíî îòðèìàí³ äà-
í³ îáðîáëÿëè çà äîïîìîãîþ ìåòîä³â ñòàòèñòè÷-
íîãî àíàë³çó [16].

Ðåçóëüòàòè äîñë³äæåíü
Ïîïåðåäí³ åêñïåðèìåíòè ç êóëüòèâîâàíè-

ìè êë³òèíàìè ñâ³ä÷àòü, ùî íå ëèøå ñêëàä 
æèâèëüíèõ ñåðåäîâèù, óìîâè êóëüòèâóâàí-
íÿ, òèï òêàíèí åêñïëàíòà, óìîâè ï³äãîòîâêè 
ðîñëèííîãî ìàòåð³àëó äî ââåäåííÿ éîãî â 
êóëüòóðó, à é ãåíîòèïîâ³ îñîáëèâîñò³ çíà÷-
íîþ ì³ðîþ âïëèâàþòü íà ïðîöåñè ìîðôîãå-
íåçó [17–19]. Áóëî âñòàíîâëåíî, ùî äîñë³-
äæóâàí³ ãåíîòèïè õàðàêòåðèçóâàëèñÿ ð³ç-
íîþ çäàòí³ñòþ äî óòâîðåííÿ êàëþñó, ÿêà 
âàð³þâàëà â³ä 70% ó ñîðòó ‘ÀÄÌ 11’ äî 97% 
ó ë³í³¿ ‘38/1296’ (ðèñ. 1). 

Ó äåÿêèõ äîñë³äæåíèõ ôîðì ïî÷àòîê êà-
ëþñîãåíåçó ñïîñòåð³ãàëè âæå íà òðåòþ–÷åò-
âåðòó äîáó êóëüòèâóâàííÿ. Óòâîðþâàâñÿ 
ïðîçîðèé ñâ³òëèé êàëþñ àìîðôíî¿ êîíñèñ-
òåíö³¿.

Ï³ñëÿ ïåðåíåñåííÿ íà ñâ³òëî ÷åðåç 10–16 
ä³á êóëüòèâóâàííÿ áóëî âèÿâëåíî äâà òèïè 
êàëþñó, ÿê³ ðîçð³çíÿëè çà ìîðôîô³ç³îëîã³÷-
íèìè âëàñòèâîñòÿìè (ðèñ. 2): ìîðôîãåííèé 
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– êàëþñ, çäàòíèé äî ðåãåíåðàö³¿, ùî ì³ñòèòü 
àãðåãàòè êë³òèí ³ç ù³ëüíèõ ñåãìåíò³â æîâ-
òóâàòî-á³ëîãî êîëüîðó ç ä³ëÿíêàìè çåëåíèõ 

õëîðîô³ëîâì³ñíèõ êë³òèí; íåìîðôîãåííèé – 
êàëþñ, ÿêèé íå çäàòíèé äî ìîðôîãåíåçó ³ 
ñêëàäàºòüñÿ ç ì’ÿêèõ, âîäÿíèñòèõ êë³òèí 
á³ëîãî êîëüîðó, ó ðàç³ ïîäàëüøîãî êóëüòèâó-
âàííÿ ÿêèõ ñïîñòåð³ãàâñÿ íåêðîç.

Ï³ä ÷àñ âèçíà÷åííÿ âèæèâàíîñò³ êàëþñ-
íèõ êóëüòóð òðèòèêàëå íà âàð³àíòàõ ç õëî-
ðèäîì íàòð³þ êîíöåíòðàö³ºþ 0,6–1,5% íàé-
á³ëüøó ÷àñòêó æèâèõ êàëþñ³â áóëî âèÿâëå-
íî ó ë³í³¿ ‘38/1296’ (òàáë. 1). 

Òàáëèöÿ 1
Âèæèâàí³ñòü êàëþñ³â òðèòèêàëå íà ñåëåêòèâíîìó 

ñåðåäîâèù³ ç ð³çíîþ êîíöåíòðàö³ºþ NaCl, %

Ãåíîòèï
Âàð³àíò äîñë³äó

Êîíòðîëü 0,6% 0,9% 1,2% 1,5%
‘Îáð³é’ 95,0±1,7 81,3±3,1 56,9±3,9 38,8±3,9 –
‘Ìèðîëàí’ 81,9±3,1 78,1±3,3 53,8±3,9 35,0±3,8 –
‘ÀÄÌ 11’ 70,0±3,6 58,8±3,9 46,3±3,9 23,8±3,4 –
‘38/1296’ 96,9±1,4 85,6±2,8 70,6±3,6 53,1±4,0 13,1±2,7
‘1324’ 77,5±3,3 69,4±3,6 50,6±4,0 27,5±3,5 –
‘F

2 
809’ 82,5±3,0 72,5±3,5 53,1±4,0 30,6±3,6 –

Ðèñ. 1. ×àñòîòà ³íäóêö³¿ êàëþñó â ð³çíèõ ãåíîòèï³â 
òðèòèêàëå

Ðèñ. 2. Òèïè ³íäóêîâàíèõ êàëþñ³â òðèòèêàëå: à – ìîðôîãåíí³ êàëþñè; á – íåìîðôîãåíí³ êàëþñè
à                                                                                                       á

à                                                                                                       á
Ðèñ. 3. Êàëþñè ë³í³¿ ‘38/1296’: à – êîíòðîëü; á – ñåëåêòèâíå ñåðåäîâèùå ç 1,5% NaCl
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×àñòèíà êàëþñ³â çàçíà÷åíîãî ãåíîòèïó ïðî-
äîâæóâàëà ðîñòè, âîíè áóëè æèòòºçäàòíèìè 
íàâ³òü çà êîíöåíòðàö³¿ 1,5% NaCl (ðèñ. 3).

Äëÿ ðåøòè ãåíîòèï³â òàêà êîíöåíòðàö³ÿ 
âèÿâèëàñÿ ëåòàëüíîþ, îñê³ëüêè ¿õí³ êàëþ-
ñè ï³ä ÷àñ êóëüòèâóâàííÿ â öüîìó âàð³àíò³ 
çàãèíóëè. Çà êðèòåð³ºì òîëåðàíòíîñò³ äî 
îñìîòè÷íîãî ñòðåñó íàéã³ðøå çàðåêîìåíäó-
âàâ ñåáå ñîðò ‘ÀÄÌ 11’, îñê³ëüêè ó íüîãî 
âèæèâàí³ñòü êàëþñ³â íà âñ³õ âàð³àíòàõ áóëà 
íàéìåíøîþ. Âåëèêà ÷àñòêà ¿õ ñïî÷àòêó ïî-
òåìí³ëà, à ïîò³ì ïî÷àâñÿ ðîçâèòîê íåêðîçó 
(ðèñ. 4).

Òàêèì ÷èíîì, ë³í³ÿ ‘38/1296’ âèÿâèëàñÿ 
íàéìåíø ÷óòëèâîþ äî ä³¿ ñîëüîâîãî ñòðåñó, 
îñê³ëüêè ñàìå öåé ãåíîòèï ìàâ íàéá³ëüøó 
÷àñòêó æèòòºçäàòíèõ êàëþñ³â. Çàãàëîì, ÷³ò-
ê³øó äèôåðåíö³àö³þ âñ³õ äîñë³äæóâàíèõ ãå-
íîòèï³â çà ñîëåñò³éê³ñòþ áóëî îòðèìàíî çà 
êîíöåíòðàö³¿ 1,2% NaCl.

Áóëî äîñë³äæåíî âïëèâ õëîðèäó íàòð³þ 
êîíöåíòðàö³ºþ 0,6–1,5% íà ïðèð³ñò ñèðî¿ 
ìàñè êàëþñ³â òðèòèêàëå. Âñòàíîâëåíî, ùî â 
óñ³õ ãåíîòèï³â â³äáóâàëîñÿ ïðèãí³÷åííÿ ðîñ-
òó êàëþñíî¿ òêàíèíè âæå çà êîíöåíòðàö³¿ 
0,6% NaCl, à â ðàç³ çá³ëüøåííÿ äîçè ñåëåê-
òèâíîãî ÷èííèêà ç 0,6 äî 1,5% ïðèð³ñò ìàñè 
êàëþñ³â ïîì³òíî çíèæóâàâñÿ (ðèñ. 5). 

Êîíöåíòðàö³ÿ 0,6% NaCl íå³ñòîòíî âïëè-
íóëà íà ïðèð³ñò á³îìàñè êàëþñ³â ë³í³¿ 
‘38/1296’, ñîðòó ‘Îáð³é’ òà ‘Ìèðîëàí’. Ñîðò 
‘ÀÄÌ 11’ âèÿâèâñÿ íàéìåíø ñò³éêèì, 
îñê³ëüêè âòðàòà ñèðî¿ ìàñè êàëþñ³â ó öüî-
ìó âàð³àíò³ ñòàíîâèëà áëèçüêî 32%. ²íø³ 
ãåíîòèïè çàéìàëè ïðîì³æíå ïîëîæåííÿ çà 
ïðèðîñòîì á³îìàñè â öüîìó ä³àïàçîí³ êîí-
öåíòðàö³é. 

Ó âàð³àíòàõ ç 0,9% NaCl ñèðà ìàñà êàëþ-
ñ³â ó ë³í³¿ ‘38/1296’ çìåíøèëàñÿ ìàéæå â 
1,5 ðàçà, â ñîðò³â ‘Îáð³é’ òà ‘Ìèðîëàí’ – ó 

à                                                                                                       á

Ðèñ. 4. Êàëþñè ñîðòó ‘ÀÄÌ 11’: à – êîíòðîëü; á – ñåëåêòèâíå ñåðåäîâèùå ç 1,2% NaCl

Ðèñ. 5. Ïðèð³ñò ñèðî¿ ìàñè êàëþñ³â òðèòèêàëå íà ñåðåäîâèùàõ ç ð³çíîþ êîíöåíòðàö³ºþ õëîðèäó íàòð³þ
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1,7 ³ 2 â³äïîâ³äíî, â ã³áðèäà ‘F
2
 809’ òà ë³í³¿ 

‘1324’ – ó 2,5, ó ñîðòó ‘ÀÄÌ 11’ – ó 3 ðàçè.
Ó ðàç³ ï³äâèùåííÿ äîçè õëîðèäó íàòð³þ 

äî 1,2% ïðèãí³÷åííÿ ðîñòó áóëî âèðàæåíå 
íàáàãàòî ñèëüí³øå, ïðè öüîìó íà êàëþñàõ 
á³ëüøîñò³ ãåíîòèï³â âèíèêàëè ä³ëÿíêè íåê-
ðîçó. Íà âàð³àíòàõ ç 1,5% NaCl ð³ñò êàëþñó 
çàô³êñîâàíî ëèøå â ë³í³¿ ‘38/1296’, ó ðåø òè 
ãåíîòèï³â ñïîñòåð³ãàëîñÿ ìàñîâå â³äìèðàííÿ 
êë³òèí, à ïðèð³ñò á³îìàñè âçàãàë³ íå â³äáó-
âàâñÿ. 

Âàðòî ï³äêðåñëèòè, ùî íàéâèùèé ïðèð³ñò 
ñèðî¿ ìàñè êàëþñ³â íà âñ³õ âàð³àíòàõ ñåëåê-
òèâíèõ ñåðåäîâèù ìàëà ë³í³ÿ ‘38/1296’, ùî 
ñâ³ä÷èòü ïðî ¿¿ ï³äâèùåíó ñîëåñò³éê³ñòü. Çã³ä-
íî ç îòðèìàíèìè ðåçóëüòàòàìè, ç³ çá³ëüøåí-
íÿì êîíöåíòðàö³¿ õëîðèäó íàòð³þ ç 0,6 äî 
1,2% â óñ³õ äîñë³äæóâàíèõ ãåíîòèï³â â³äáóâà-
ëîñÿ ïðèãí³÷åííÿ ðîñòó êàëþñ³â, ùî ñâ³ä÷èòü 
ïðî òîêñè÷íèé åôåêò ñòðåñîâîãî ÷èííèêà. 

Ìîðôîãåííèé êàëþñ ó âñ³õ ãåíîòèï³â, ïî-
ð³âíÿíî ç êîíòðîëåì, íàéêðàùå óòâîðþâàâ-
ñÿ íà ñåëåêòèâíîìó ñåðåäîâèù³ ç 0,6% NaCl 
(òàáë. 2). 

Ó âàð³àíòàõ ç 1,2% NaCl ó ìîðôîãåííèõ 
êàëþñ³â ïåðåâàæíî¿ á³ëüøîñò³ ãåíîòèï³â â³ä-
áóâàâñÿ ëèøå ðèçîãåíåç àáî óòâîðþâàëèñÿ 
ïàãîíè, ÿê³ ïîñòóïîâî ïðèïèíÿëè ñâ³é ð³ñò. 

Òðåáà çàçíà÷èòè, ùî ìîðôîãåííèé êàëþñ íà 
ñåðåäîâèù³ ç õëîðèäîì íàòð³þ êîíöåíòðà-
ö³ºþ 1,5% óòâîðþâàëà ëèøå ë³í³ÿ ‘38/1296’. 
Êàëþñè ðåøòè ãåíîòèï³â ïðîÿâëÿëè îçíàêè 
ìîðôîãåíåçó ò³ëüêè çà êîíöåíòðàö³¿ 0,6–
1,2% NaCl. Ó ñîðòó ‘ÀÄÌ 11’ òà ã³áðèäà 
‘F

2
 809’ óòâîðåííÿ ìîðôîãåííîãî êàëþñó çà 

ñåëåêòèâíèõ óìîâ â³äáóâàëîñü ó âàð³àíòàõ ç 
0,6 òà 0,9% NaCl.

Ïðîòÿãîì êóëüòèâóâàííÿ âñ³ ìîðôîãåíí³ 
êàëþñè â ì³ðó ðîçâèòêó ïåðåñàäæóâàëè íà 
ìîäèô³êîâàíå ñåðåäîâèùå äëÿ ðåãåíåðàö³¿, 
â³äñàäæóþ÷è ïàãîíè, ùî óòâîðèëèñÿ, íà ñå-
ðåäîâèùå áåç ô³òîãîðìîí³â. Íà êàëþñàõ ñïîñ-
òåð³ãàëè óòâîðåííÿ ù³ëüíèõ çåëåíèõ àáî 
ñâ³òëî-æîâòèõ ãëîáóëÿðíèõ ä³ëÿíîê. Çà ïî-
äàëüøîãî êóëüòèâóâàííÿ íà çåëåíèõ ä³ëÿí-
êàõ â³äáóâàâñÿ ³íòåíñèâíèé ðèçîãåíåç, òîä³ 
ÿê íà ãëîáóëÿðíèõ ä³ëÿíêàõ óòâîðþâàëèñÿ 
ïàãîíè. Ôîðìóâàííÿ ñîìàòè÷íèõ çàðîäê³â 
ñïîñòåð³ãàëè íà 8–12 äîáó êóëüòèâóâàííÿ íà 
ðåãåíåðàö³éíîìó ñåðåäîâèù³. Ìàêñèìàëüíó 
÷àñòîòó ¿õ óòâîðåííÿ ñïîñòåð³ãàëè íà 20–25 
äîáó êóëüòèâóâàííÿ. Âàæëèâî ï³äêðåñëèòè, 
ùî ñîìàòè÷íèé åìáð³îãåíåç á³îòåõíîëîã³÷íî 
º îïòèìàëüí³øèì, îñê³ëüêè â öüîìó ðàç³ 
ðîñëèíà ôîðìóºòüñÿ ³ç çàðîäêà, ùî ìàº çà-
÷àòêè âñ³õ îðãàí³â [20, 21].

Òàáëèöÿ 2
×àñòîòà óòâîðåííÿ ìîðôîãåííîãî êàëþñó òà ðåãåíåðàö³¿ ïàãîí³â òðèòèêàëå çà ð³çíèõ êîíöåíòðàö³é NaCl

Ãåíîòèï
×àñòîòà óòâîðåííÿ ìîðôîãåííîãî êàëþñó, % ×àñòîòà ðåãåíåðàö³¿, %

Êîíòðîëü 0,6% 0,9% 1,2% 1,5% Êîíòðîëü 0,6% 0,9% 1,2% 1,5%
‘Îáð³é’ 47,5±4,0 38,1±3,8 21,3±3,2 9,4±2,3 – 21,3±3,2 15,0±2,8 6,3±1,9 5,0±1,7 –
‘Ìèðîëàí’ 50,0±4,0 36,9±3,8 20,6±3,2 6,9±2,0 – 16,3±2,9 11,9±2,6 6,9±2,0 5,6±1,8 –
‘ÀÄÌ 11’ 27,5±3,5 8,8±2,2 – – – 10,6±2,4 – – – –
‘38/1296’ 58,1±3,9 48,8±4,0 31,3±3,7 13,1±2,7 9,4±2,3 36,3±3,8 23,1±3,3 19,4±3,1 12,5±2,6 3,8±1,5
‘1324’ 35,6±3,8 21,9±3,3 15,6±2,9 4,4±1,6 – 15,6±2,9 6,9±2,0 5,0±1,7 – –
‘F

2 
809’ 40,6±3,9 20,6±3,2 16,9±3,0 3,1±1,4 – 14,4±2,8 7,5±2,1 4,4±1,6 – –

Âíàñë³äîê ïàñàæóâàííÿ êàëþñ³â íà ñåëåê-
òèâíîìó ñåðåäîâèù³ ç 1,5% NaCl ðåãåíåðàö³ÿ 
ïàãîí³â â³äáóâàëàñÿ ëèøå â ë³í³¿ ‘38/1296’, 
ùî ñâ³ä÷èòü ïðî ¿¿ ï³äâèùåíó òîëåðàíòí³ñòü 
äî ñîëüîâîãî ñòðåñó. Ó âàð³àíòàõ ç 1,2% NaCl 
ïðîöåñè ðåãåíåðàö³¿ ïàãîí³â ïðîõîäèëè â ë³-
í³¿ ‘38/1296’, ñîðò³â ‘Îáð³é’ òà ‘Ìèðîëàí’.

Íà ñåðåäîâèù³ ç õëîðèäîì íàòð³þ êîíöåí-
òðàö³ºþ 0,6 òà 0,9% NaCl ðåãåíåðàö³ÿ ïàãî-
í³â â³äáóâàëàñü ó âñ³õ ãåíîòèï³â, êð³ì ñîðòó 
‘ÀÄÌ 11’, ÿêèé âèÿâèâñÿ íàé÷óòëèâ³øèì äî 
ä³¿ ñîëüîâîãî ñòðåñó.

Îòðèìàí³ ïàãîíè â ì³ðó ðîçâèòêó ïåðåíî-
ñèëè íà áåçãîðìîíàëüíå ñåðåäîâèùå ÌÑ ç 
ïîëîâèííèì âì³ñòîì ìàêðîñîëåé äëÿ âêîð³-
íåííÿ (ðèñ. 6). 

Óêîð³íåí³ ðåãåíåðàíòè ïåðåñàäæóâàëè â 
ãîðùèêè ç³ ñïåö³àëüíî ï³ä³áðàíîþ ´ðóíòî-

âîþ ñóì³øøþ é ïîì³ùàëè ó âîëîãó êàìåðó 
íà 7–14 ä³á. Äîáðå óêîð³íåí³ ðîñëèíè ïåðå-
íîñèëè â ´ðóíò.

Òàêèì ÷èíîì, âíàñë³äîê ïðîâåäåíèõ äîñ-
ë³äæåíü áóëî âèä³ëåíî ë³í³þ ‘38/1296’, êà-
ëþñí³ êóëüòóðè ÿêî¿ âèÿâèëèñÿ íàéñò³éê³-
øèìè äî õëîðèäó íàòð³þ é çáåð³ãàëè ìîðôî-
ãåíåòè÷íèé ïîòåíö³àë çà ëåòàëüíî¿ äëÿ ³í-
øèõ ãåíîòèï³â êîíöåíòðàö³¿ ñåëåêòèâíîãî 
÷èííèêà. Âàðòî ï³äêðåñëèòè, ùî â ïîïåðåä-
í³é ðîáîò³ [20] ó âèä³ëåíî¿ ë³í³¿ ‘38/1296’ 
áóëî âèÿâëåíî ï³äâèùåíó ¿¿ ñò³éê³ñòü ³ ïðî-
òè âîäíîãî äåô³öèòó. ßê çàçíà÷àº ðÿä àâòî-
ð³â [6, 7, 21], ñò³éê³ñòü ïðîòè îñìîòè÷íîãî 
ñòðåñó ÷àñòî çàáåçïå÷óº ï³äâèùåííÿ òîëå-
ðàíòíîñò³ é äî ñîëüîâîãî, îñê³ëüêè â îáîõ 
âèïàäêàõ ôóíêö³îíóþòü îäí³ é ò³ ñàì³ ìåõà-
í³çìè, ñïðÿìîâàí³ íà çíèæåííÿ âîäíîãî ïî-
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òåíö³àëó òà çàõèñò æèòòºâî âàæëèâèõ ìàê ðî-
ìîëåêóë ³ ñòðóêòóð êë³òèí.

Ïîòð³áíî òàêîæ çàçíà÷èòè, ùî íà êîíò ðîëü-
íîìó ñåðåäîâèù³ êàëþñîãåíåç òà ðåãåíåðà-
ö³ÿ ïàãîí³â ì³æ ãåíîòèïàìè òàêîæ â³äð³çíÿ-
ëèñü. Öå ñâ³ä÷èòü ïðî òå, ùî íà ö³ ïðîöåñè 
íåãàòèâíî âïëèâàº íå ò³ëüêè ñòðåñîâèé ÷èí-
íèê, à é âåëèêîþ ì³ðîþ ãåíîòèïîâ³ îñîá-
ëèâîñò³ [22, 23]. Çíà÷í³ ðîçõîäæåííÿ ì³æ 
ãåíîòèïàìè çà ÷àñòîòîþ ³íäóêö³¿ êàëþñó òà 
ðåãåíåðàö³¿ ïàãîí³â ï³äòâåðäæóþòü íàÿâ-
í³ñòü ð³çíèõ ãåíåòè÷íèõ ñèñòåì ðåãóëÿö³¿ 
öèõ ïðîöåñ³â [17, 18]. Ó ïîïåðåäí³õ äîñë³-
äæåííÿõ [24] âæå áóëî ïîêàçàíî âïëèâ ãåíî-
òèïó íà ðåãåíåðàö³éíó çäàòí³ñòü êóëüòèâî-
âàíèõ òêàíèí òðèòèêàëå. Òàêèì ÷èíîì, äëÿ 
ï³äâèùåííÿ ìîðôîãåíåòè÷íîãî ïîòåíö³àëó 
êàëþñíî¿ òêàíèíè íåîáõ³äíî ï³äáèðàòè ³í-
äèâ³äóàëüí³ óìîâè êóëüòèâóâàííÿ äëÿ êîæ-
íîãî äîñë³äæóâàíîãî çðàçêà, âðàõîâóþ÷è 
ïðè öüîìó éîãî ãåíîòèïîâ³ îñîáëèâîñò³.

Âèñíîâêè
Ìåòîäîì ïðÿìîãî äîáîðó ïðîâåäåíî ñêðè-

í³íã in vitro ð³çíèõ ãåíîòèï³â òðèòèêàëå îçè-
ìîãî íà ñò³éê³ñòü ïðîòè ñîëüîâîãî ñòðåñó â 
êóëüòóð³ àï³êàëüíèõ ìåðèñòåì ïàãîí³â òðè-
äîáîâèõ ñòåðèëüíèõ ïðîðîñòê³â ç âèêîðèñ-
òàííÿì õëîðèäó íàòð³þ ÿê ñòðåñ-÷èííèêà. 
Ð³çíà ðåàêö³ÿ ãåíîòèï³â íà ñîëüîâèé ñòðåñ 
ïðîÿâëÿëàñÿ íåîäíàêîâèì ïðèðîñòîì ñèðî¿ 
ìàñè òà ð³çíèì ìîðôîãåíåòè÷íèì ïîòåíö³à-
ëîì çà ä³¿ ñòðåñîâîãî ÷èííèêà. ×³òê³øó äè-
ôåðåíö³àö³þ ãåíîòèï³â ñïîñòåð³ãàëè çà êîí-
öåíòðàö³¿ 1,2% NaCl. Âñòàíîâëåíî, ùî íàé-
á³ëüøîþ ñò³éê³ñòþ ïðîòè ñîëüîâîãî ñòðåñó 
õàðàêòåðèçóâàëàñü ë³í³ÿ ‘38/1296’, îñê³ëü-
êè êàëþñè öüîãî ãåíîòèïó çà ñåëåêòèâíèõ 
óìîâ âèä³ëÿëèñÿ ï³äâèùåíèì ìîðôîãåíå-

òè÷íèì ïîòåíö³àëîì, ìàëè íàéá³ëüøèé ïðè-
ð³ñò á³îìàñè, é ëèøå ç åêñïëàíò³â ö³º¿ ë³í³¿ 
ï³ñëÿ êóëüòèâóâàííÿ íà ñåðåäîâèù³ ç õëîðè-
äîì íàòð³þ êîíöåíòðàö³ºþ 1,5% áóëî îòðè-
ìàíî ðîñëèíè-ðåãåíåðàíòè. Äëÿ ðåøòè ãåíî-
òèï³â êîíöåíòðàö³ÿ 1,5% NaCl âèÿâèëàñÿ 
ëåòàëüíîþ. Ë³í³ÿ ‘38/1296’ ìîæå áóòè ö³í-
íèì ìàòåð³àëîì äëÿ ïîäàëüøî¿ ñåëåêö³¿ òðè-
òèêàëå.
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Öåëü. Ïðîâåñòè ñêðèíèíã in vitro ðàçëè÷íûõ ãåíîòèïîâ 

òðèòèêàëå îçèìîãî íà óñòîé÷èâîñòü ê çàñîëåíèþ â êóëüòó-
ðå àïèêàëüíûõ ìåðèñòåì ïîáåãîâ. Ìåòîäû. Êóëüòóðû òêà-
íåé è îðãàíîâ in vitro, ñåëåêöèÿ in vitro, ñòàòèñòè÷åñêèé 
àíàëèç. Ðåçóëüòàòû. Âûÿâëåíî, ÷òî ñ óâåëè÷åíèåì êîí-
öåíòðàöèè õëîðèäà íàòðèÿ ñ 0,6 äî 1,5% ó âñåõ ãåíîòèïîâ 
ïðîèñõîäèëî ïîäàâëåíèå ðîñòà êàëëóñíîé êóëüòóðû, ÷òî 
ñâèäåòåëüñòâóåò î òîêñè÷åñêîì âîçäåéñòâèè ñòðåññîâîãî 
ôàêòîðà. Óñòàíîâëåíî, ÷òî êîíöåíòðàöèÿ 1,2% õëîðèäà 
íàòðèÿ ïîçâîëÿåò äèôôåðåíöèðîâàòü ãåíîòèïû òðèòè-
êàëå ïî ñîëåóñòîé÷èâîñòè. Îïðåäåëåíî, ÷òî íàèáîëüøåé 
óñòîé÷èâîñòüþ ê ñîëåâîìó ñòðåññó õàðàêòåðèçîâàëàñü ëè-
íèÿ ‘38/1296’, ïîñêîëüêó êàëëóñû ýòîãî ãåíîòèïà â ñåëåê-
òèâíûõ óñëîâèÿõ âûäåëÿëèñü îòíîñèòåëüíî ïîâûøåííûì 
ìîðôîãåíåòè÷åñêèì ïîòåíöèàëîì, èìåëè íàèáîëüøèé 
ïðèðîñò ñûðîé ìàññû, è òîëüêî ñ ýêñïëàíòîâ ýòîé ëèíèè 
ïîñëå êóëüòèâèðîâàíèÿ íà ñðåäå ñ õëîðèäîì íàòðèÿ êîí-
öåíòðàöèåé 1,5% áûëè ïîëó÷åíû ðàñòåíèÿ-ðåãåíåðàíòû. 
Ñîðò ‘ÀÄÌ 11’ îêàçàëñÿ íàèáîëåå ÷óâñòâèòåëüíûì ê ñîëå-

âîìó ñòðåññó, òàê êàê â åãî êàëëóñàõ â ñåëåêòèâíûõ óñëî-
âèÿõ áûë îáíàðóæåí ìàññîâûé íåêðîç è îòñóòñòâèå ðåãå-
íåðàöèîííîé ñïîñîáíîñòè. Ó èçó÷åííûõ ôîðì îòìå÷åíî 
ãåíîòèïè÷åñêóþ çàâèñèìîñòü ïðîöåññîâ ìîðôîãåíåçà â 
êóëüòóðå in vitro. Ñ èíäóöèðîâàííûõ êàëëóñîâ ïîëó÷åíû 
ðàñòåíèÿ-ðåãåíåðàíòû, îïòèìèçèðîâàíî èõ äîðàùèâàíèå, 
óêîðåíåíèå è ïåðåâîä â óñëîâèÿ in vivo. Âûâîäû. Ãåíîòè-
ïè÷åñêàÿ ðåàêöèÿ íà ñîëåâîé ñòðåññ â êóëüòóðå àïèêàëü-
íûõ ìåðèñòåì ïîáåãîâ òðèòèêàëå îçèìîãî ïðîÿâëÿëàñü 
íåîäèíàêîâûì ïðèðîñòîì ñûðîé ìàññû è ðàçëè÷íûì ìîð-
ôîãåíåòè÷åñêèì ïîòåíöèàëîì ïðè äåéñòâèè ñòðåññîâîãî 
ôàêòîðà. Ëèíèÿ ‘38/1296’ ìîæåò áûòü èñïîëüçîâàíà êàê 
öåííûé ìàòåðèàë äëÿ äàëüíåéøåé ñåëåêöèè òðèòèêàëå 
îçèìîãî. Êóëüòóðó àïèêàëüíûõ ìåðèñòåì ïîáåãîâ ðåêî-
ìåíäóåòñÿ ïðèìåíÿòü êàê òåñò-ñèñòåìó äëÿ ïðîâåäåíèÿ 
ñêðèíèíãà ãåíîòèïîâ òðèòèêàëå íà óñòîé÷èâîñòü ê ñîëå-
âîìó ñòðåññó.

Êëþ÷åâûå ñëîâà: òðèòèêàëå îçèìîå, ñîëåâîé ñòðåññ, 
óñòîé÷èâîñòü, êàëëóñ.

Purpose. To conduct in vitro screening of different geno-
types of winter triticale for resistance to salinity in the shoot 
apical meristem culture. Methods. Plant tissue culture in 
vitro, in vitro breeding, statistical analysis. Results. It was 
found that the increase of sodium chloride concentration 
from 0.6 to 1.5% resulted in inhibition of the callus culture 
growth in all genotypes that was indicative of the toxic effect 
of the stress factor. It turns out that 1.2% sodium chloride 
concentration allowed to differentiate triticale genotypes for 
salt tolerance. The line ‘38/1296’ appeared to be the most 
resistant to salinity stress because under breeding conditions 
calli of this genotype were characterized by higher morpho-
genetic potential, had the highest crude mass increase, and 
plants-regenerants were obtained only from explants of this 
line after cultivation on the medium containing 1.5% sodium 
chloride. The ‘ADM 11’ variety was the most sensitive to saline 
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stress as mass necrosis and lack of regenerative ability in its 
calli were observed under breeding conditions. In the studied 
forms, genotypic dependence of morphogenesis processes in 
vitro culture was registered. From the induced calli, plants-
regenerants were obtained, and their completion of growing, 
root development and transfer to in vivo conditions were op-
timized. Conclusions. Genotypic response to salinity stress 
in the culture of shoot apical meristems of winter triticale 
was expressed by various crude mass increase and different 
morphogenetic potential on exposure to a stress factor. The 
line ‘38/1296’ can be used as a valuable material for further 
breeding of winter triticale. The culture of shoot apical meri-
stems is recommended to apply as a test system for screening 
of triticale genotypes for resistance to salinity stress.

Keywords: winter triticale, salinity stress, resistance, cal-
lus.
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