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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¿ 
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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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Surzhenko I. O., Chervonis M. V., Toporash I. G., Policshuk S. S. 
Plant Breeding and Genetics Institute — National Center of Seed and Cultivar 
Investigations 

BREEDING AND GENETIC METHODS OF TRITICALE IMPROVEMENT 
AS BIOENERGETIC CROP AND ITS COMPARATIVE ANALYSIS 

WITH OTHER GRAIN CROPS 

A comparative analysis of triticale varieties with varieties of major cereals 
by transformation criteria of grain to ethanol and by-products was made. The 
effect of wax genotype on starch transformation efficiency of wheat, barley 
and maize was investigated. Concluded feasibility of improving triticale starch 
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. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


