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ÏÎÐ²ÂÍßÍÍß ÅÔÅÊÒ²Â RHT-ÃÅÍ²Â ÇÀ ÊÎÌÏËÅÊÑÎÌ 
Á²ÎËÎÃ²×ÍÈÕ ÒÀ ÀÃÐÎÍÎÌ²×ÍÈÕ ÎÇÍÀÊ ÏØÅÍÈÖ² Â ØÈÐÎÊÎ- 
² ÂÓÇÜÊÎÐßÄÍÎÌÓ ÏÎÑ²ÂÀÕ 

Ïðîâåäåíî ïîð³âíÿííÿ åôåêò³â àëåë³â ãåí³â êîðîòêîñòåáëîâîñò³ íà 
á³îëîã³÷í³ ³ àãðîíîì³÷í³ îçíàêè ó ë³í³é-àíàëîã³â â³äîìèõ ñîðò³â ï³â-
äíÿ Óêðà¿íè â øèðîêî- òà âóçüêîðÿäíîìó ïîñ³âàõ. Åôåêòè Rht-ãåí³â 
íà ðÿä îçíàê, äåòåêòîâàí³ â øèðîêîðÿäíîìó ïîñ³â³, íåîäíîçíà÷íî 
çì³íþâàëèñÿ ó âóçüêîðÿäíîìó. Òàê, çà ñóìàðíèì ïðîäóêòèâíèì êó-
ùåííÿì, ìàñîþ çåðåí ç ï³äãîí³â òà ðîñëèíè, ìàñîþ òèñÿ÷³ çåðåí, 
÷èñëîì çåðåí ç ï³äãîí³â â³äì³ííîñò³ ì³æ àíàëîãàìè, âèçíà÷åíèìè â 
øèðîêîðÿäíîìó ïîñ³â³, ó âóçüêîðÿäíîìó í³âåëþâàëèñÿ. Âèÿâëåíî 
äîñòîâ³ðí³ åôåêòè âçàºìîä³¿ ãåíîòèï — ñåðåäîâèùå çà îçíàêàìè: 
âèñîòà ðîñëèí, äîâæèíà ãîëîâíîãî êîëîñà, ê³ëüê³ñòü êîëîñê³â ó êî-
ëîñ³, ê³ëüê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ó êîëîñ³, ìàñà çå-
ðåí ç ï³äãîí³â òà ðîñëèíè, äàòà öâ³ò³ííÿ. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ, ãåíè êîðîòêîñòåáëîâîñò³, ê³ëüê³ñí³ îçíàêè, 
âçàºìîä³ÿ ãåíîòèï — ñåðåäîâèùå. 

Âñòóï. Ó ãåíåòèêî-ñåëåêö³éíèõ äîñë³äæåííÿõ àãðîíîì³÷íèõ îçíàê 
ïøåíèö³ íàé÷àñò³øå âèêîðèñòîâóþòü âóçüêî- òà øèðîêîðÿäíèé ïîñ³âè. 
Øèðîêîðÿäí³ ïîñ³âè çàñòîñîâóþòüñÿ â ñåëåêö³éíèõ ðîçñàäíèêàõ äëÿ âèðî-
ùóâàííÿ ã³áðèä³â F

1 
òà äëÿ ïðèñêîðåíîãî ðîçìíîæåííÿ íîâèõ ñîðò³â. Ó íèõ 

êîæíà ðîñëèíà ðîçâèâàºòüñÿ â óìîâàõ «êðàéîâîãî åôåêòó», ùî äîçâîëÿº 
¿é á³ëüø ïîâíî ðåàë³çóâàòè ïîòåíö³éí³ ìîæëèâîñò³; ïðè öüîìó åêîíîìèòü-
ñÿ íàñ³ííÿ, ïðèñêîðþºòüñÿ ðîçìíîæåííÿ âèñîêîÿê³ñíîãî ïîñ³âíîãî ìàòå-
ð³àëó, ïåñòèöèäè çàì³íþþòüñÿ ìåõàí³çîâàíîþ îáðîáêîþ ì³æðÿäü, çíà÷íî 
ï³äâèùóºòüñÿ ñò³éê³ñòü ðîñëèí äî âèëÿãàííÿ [1]. Ó âóçüêîðÿäíèõ ïîñ³âàõ 
á³ëüø ð³âíîì³ðíî ðîçì³ùóþòüñÿ ðîñëèíè, ïðîòå íåð³äêî ïîã³ðøóþòüñÿ 
ÿê³ñòü ïîñ³âó òà óìîâè ïðîðîñòàííÿ íàñ³ííÿ. Äîäàòêîâ³ ïðîáëåìè — ïîòðå-
áà ó çàñòîñóâàíí³ á³ëüø ìåòàëîì³ñòêèõ ñ³âàëîê ç óñêëàäíåíîþ êîíñòðóêö³-
ºþ ñîøíèêà ³ çíà÷íå âèëÿãàííÿ ðîñëèí [1]. Ñåëåêö³îíåðè ñòâåðäæóþòü, ùî 
çàêîíîì³ðíîñò³, îòðèìàí³ ñòîñîâíî àãðîíîì³÷íî âàæëèâèõ îçíàê ó øèðî-
êîðÿäíîìó òà âóçüêîðÿäíîìó ïîñ³âàõ, ñóòòºâî â³äð³çíÿþòüñÿ [2]. 
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Çà äàíèìè òðèð³÷íèõ äîñë³äæåíü, âèêîíàíèõ ó øèðîêîðÿäíîìó ïîñ³-
â³, ãåíè êîðîòêîñòåáëîâîñò³ (Rht), îêð³ì ïðÿìîãî âïëèâó íà âèñîòó ðîñ-
ëèí [3], ìàþòü ïëåéîòðîïí³ åôåêòè íà íèçêó á³îëîã³÷íèõ òà àãðîíîì³÷íèõ 
îçíàê ïøåíèö³, îêð³ì ê³ëüêîñò³ ôåðòèëüíèõ êîëîñê³â [4]. Çà íàÿâíîñò³ 
Rht-ãåí³â ó ãåíîòèï³ ñïîñòåð³ãàºòüñÿ çìåíøåííÿ äîâæèíè êîëîñà òà ñòå-
áëà, ê³ëüêîñò³ ïðîäóêòèâíèõ ñòåáåë òà çá³ëüøåííÿ ù³ëüíîñò³ êîëîñà. Ê³ëü-
ê³ñòü êîëîñê³â ç êîëîñà çìåíøóºòüñÿ çà ðàõóíîê ñòåðèëüíèõ (êðàéí³õ íå-
äîðîçâèíóòèõ) êîëîñê³â. Çðîñòàííÿ ê³ëüêîñò³ çåðåí ç êîëîñà ó ìîíî- òà 
äèãåííèõ êàðëèê³â çàáåçïå÷óºòüñÿ çà ðàõóíîê îçåðíåííÿ êîëîñêà. 

Çà äàíèìè àâñòðàë³éñüêèõ äîñë³äíèê³â [5], ó âóçüêîðÿäíîìó ïîñ³â³ íà-
ÿâí³ñòü Rht-ãåí³â àñîö³þâàëàñÿ ç³ çá³ëüøåííÿì ³íäåêñó âðîæàéíîñò³ (íà 
11 %), çá³ëüøåííÿì ê³ëüêîñò³ çåðåí (6 % ç ì2) òà âðîæàþ çåðíà (9 % ç ãà), 
à òàêîæ ç íåçíà÷íèì çìåíøåííÿì çàãàëüíî¿ á³îìàñè (1 % ç ãà). Àëåëüíà 
ð³çíèöÿ çà ãåíàìè Rht8 (àëåë³ ñ òà d) òà Rht-D1 (a òà b) íå âïëèâàëà íà 
ê³ëüê³ñòü êîëîñ³â ç ì2, à íîñ³¿ Rht8ñ òà Rht-D1b õàðàêòåðèçóâàëèñü á³ëü-
øîþ ê³ëüê³ñòþ çåðåí ç êîëîñà, í³æ íîñ³¿ Rht8d òà Rht-D1à àëåë³â â³äïîâ³ä-
íî. Â Óêðà¿í³ äîñë³äæåííÿ çì³í á³îëîãî-àãðîíîì³÷íèõ ïîêàçíèê³â ðîñëèí 
ïðîâîäèëè íà ðåêîìá³íàíòíî-³íáðåäíèõ ë³í³ÿõ â³ä ñõðåùóâàííÿ ñîðò³â 
Îäåñüêà 16 õ Áåçîñòà 1, ÿê³ ð³çíèëèñü çà àëåëÿìè ãåíà Rht8 [6, 7]. Ïðîòå 
äîñë³äæåííÿ åôåêò³â ³íøèõ ³äåíòèô³êîâàíèõ çà ìîëåêóëÿðíèìè ìàðêåðà-
ìè àëåë³â ãåí³â êîðîòêîñòåáëîâîñò³ ó ïîð³âíÿíí³ ç âèñîêîðîñëèìè ôîð-
ìàìè â ä³ëÿíêîâîìó ïîñ³â³ íå ïðîâîäèëè. 

Ìåòà ðîáîòè — ïðîâåñòè ïîð³âíÿííÿ åôåêò³â Rht-ãåí³â íà àãðîíî-
ì³÷í³ îçíàêè ë³í³é-àíàëîã³â â³äîìèõ ñîðò³â ï³âäíÿ Óêðà¿íè ç ³äåíòèô³êîâà-
íèìè ãåíàìè êîðîòêîñòåáëîâîñò³ â øèðîêî- òà âóçüêîðÿäíîìó ïîñ³âàõ. 

Ìàòåð³àëè òà ìåòîäè. Ìàòåð³àëîì äëÿ äîñë³äæåííÿ ñëóãóâàëè êî-
ðîòêîñòåáëîâ³ ë³í³¿-àíàëîãè, ùî ð³çíÿòüñÿ çà àëåëÿìè ãåí³â êîðîòêî-
ñòåáëîâîñò³: Êîîïåðàòîðêà Ê-90, Êîîïåðàòîðêà Ê-70, Îäåñüêà 3 Ê-75, 
Îäåñüêà 51 Ê-73, Ñòåïíÿê 3 ³ Ñòåïíÿê 2Ê, ðåêóðåíòí³ áàòüêè (Êîîïåðà-
òîðêà, Îäåñüêà 3, Îäåñüêà 51, Ñòåïíÿê 1, Ñòåïíÿê 2), îäèí ç äîíîð³â Rht-
ãåí³â (Êàðëèê 1 ¹ UA0102183 çà êàòàëîãîì ÍÖÃÐÐÓ ²Ð ³ì. Â. ß. Þð’ºâà). 
Ë³í³¿-àíàëîãè ñòâîðåíî ó 90-õ ðîêàõ ìèíóëîãî ñòîë³òòÿ Â. Â. Õàíã³ëüä³-
íèì (â ÑÃ²–ÍÖÍÑ, ì. Îäåñà) øëÿõîì ñõðåùóâàííÿ ñîðò³â Êîîïåðàòîðêà, 
Îäåñüêà 3, Îäåñüêà 51, Ñòåïíÿê 1 ç äîíîðàìè ãåí³â êîðîòêîñòåáëîâîñò³: 
Îäåñüêà íàï³âêàðëèêîâà ÷è Êðàñíîäàðñüêèé êàðëèê 1 òà 6-êðàòíîãî áå-
êðîñóâàííÿ ðåêóðåíòíèìè ôîðìàìè [8]. 

Çà äîïîìîãîþ ìîëåêóëÿðíèõ ìàðêåð³â äî ãåí³â êîðîòêîñòåáëîâîñò³ 
Rht8, Rht-B1, Rht-D1 òà äî ãåíà ÷óòëèâîñò³ äî ôîòîïåð³îäó Ððd-D1 [9, 10] 
âèçíà÷åíî, ùî ë³í³¿ Êîîïåðàòîðêà, Îäåñüêà 3, Ñòåïíÿê 1 º íîñÿìè ãåí³â 
Rht8a, Rht-B1a, Rht-D1a, Ppd-D1b; ë³í³¿ Êîîïåðàòîðêà Ê-90, Ñòåïíÿê 3 òà 
Îäåñüêà 51 — Rht8ñ, Rht-B1a, Rht-D1a, Ppd-D1à; Êîîïåðàòîðêà Ê-70 òà 
Îäåñüêà 51 Ê-73 — Rht8ñ, Rht-B1å, Rht-D1a, Ppd-D1à; Îäåñüêà 3 Ê-75, 
Êàðëèê 1 — Rht8ñ, Rht-B1b, Rht-D1a, Ppd-D1à; Ñòåïíÿê 2 — Rht8õ, Rht-
B1a, Rht-D1a, Ppd-D1à; Ñòåïíÿê 2Ê — Rht8ñ, Rht-B1a, Rht-D1b, Ppd-D1à . 
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Çàçíà÷åí³ ë³í³¿ âèðîùóâàëè â 2011 ðîö³ â øèðîêî- òà âóçüêîðÿäíîìó 
ïîñ³âàõ íà ïîë³ ÑÃ². Äîñë³ä çàêëàäàâñÿ ïî ÷îðíîìó ïàðó ºäèíèì áëîêîì ó 
òðüîõ ïîâòîðåííÿõ. Íàñ³ííÿ ñ³ÿëè â îïòèìàëüí³ ñòðîêè ðó÷íîþ ñàæàëêîþ 
íà äâîðÿäêîâèõ ä³ëÿíêàõ çàâäîâæêè 1 ì ç ïëîùåþ æèâëåííÿ îêðåìî¿ ðîñ-
ëèíè 30õ10 ñì2 (øèðîêîðÿäíèé) àáî ñ³âàëêîþ ÑÑÔÊ-7 íà ä³ëÿíêàõ 3 ì2 ç 
ðîçðàõóíêó ïî 500 ñõîæèõ çåðåí íà 1 ì2 (âóçüêîðÿäíèé). Àãðîòåõí³êà — 
òèïîâà äëÿ ï³âäíÿ Óêðà¿íè, ï³äêîðìêó àì³à÷íîþ ñåë³òðîþ (N 30 êã/ ãà) 
ïðîâîäèëè íàâåñí³ ïî òàëîìåðçëîìó ´ðóíòó. Äàí³ àãðîíîì³÷íèõ îçíàê ó 
øèðîêîðÿäíîìó ïîñ³â³ çáèðàëè ç óñ³õ ðîñëèí ä³ëÿíêè, çà âèêëþ÷åííÿì 
êðàéí³õ. Ó âóçüêîðÿäíîìó ïîñ³â³ â³äáèðàëè ïî 25–30 ðîñëèí ç ñåðåäèíè 
ä³ëÿíêè äëÿ ñòðóêòóðíîãî àíàë³çó. 

Âèçíà÷àëè íàñòóïí³ îçíàêè: «äàòà êîëîñ³ííÿ» (ÄÊ, äí³ ç ïî÷àòêó òðàâ-
íÿ), «âèñîòà ðîñëèíè» (ÂÐ, ñì), «äîâæèíà ãîëîâíîãî êîëîñà» (ÄÃÊ, ñì), 
«ïðîäóêòèâíå êóùåííÿ ð³çíèõ ÿðóñ³â» (ÏÊ

1
, ÏÊ

2
, ÏÊ

3
) òà «ñóìàðíå ïðîäóê-

òèâíå êóùåííÿ» (ÏÊ, øò.), «ê³ëüê³ñòü êîëîñê³â ó ãîëîâíîìó êîëîñ³» (ÊÊÊ, 
øò.), «ê³ëüê³ñòü ñòåðèëüíèõ (êðàéí³õ íåäîðîçâèíóòèõ) êîëîñê³â» (ÊÑÊ, 
øò.), «ê³ëüê³ñòü ôåðòèëüíèõ êîëîñê³â» (ÊÔÊ, øò.), «ê³ëüê³ñòü çåðåí ó ãîëîâ-
íîìó êîëîñ³» (ÇÊ, øò.), «ìàñà çåðíà ç ãîëîâíîãî êîëîñó» (ÌÇÊ, ã), «ê³ëü-
ê³ñòü çåðåí ç ï³äãîí³â» (ÇÏ, øò.), «ìàñà çåðåí ç ï³äãîí³â» (ÌÇÏ, ã), «ìàñà 
1000 çåðåí» (ÌÒÇ, ã), «ê³ëüê³ñòü çåðåí ç ðîñëèíè» (ÇÐ, øò.), «ìàñà çåðåí 
ç ðîñëèíè» (ÌÇÐ, ã), «ù³ëüí³ñòü êîëîñà» (ÙÊ, øò./ñì), «îçåðíåí³ñòü êîëî-
ñêà» (ÇÊê). 

Äîñë³äæóâàëè äàí³ ìåòîäîì äâîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó 
(ANOVA) çà äîïîìîãîþ ïðîãðàìíîãî ïàêåòà Statistica 7 (Statsoft 2005).
Äëÿ ïðîâåäåííÿ àíàë³çó ñôîðìîâàíî ìàòðèöþ äàíèõ ç ñåðåäí³ìè çíà-
÷åííÿìè äëÿ êîæíî¿ ïîâòîðíîñò³ ð³çíèõ òèï³â ïîñ³âó 2011 ðîêó. Ïðè 
îáðàõóíêàõ äèñïåðñ³éíîãî êîìïëåêñó ãðàäàö³¿ ôàêòîð³â «Òèï ïîñ³âó» ³ 
«Ë³í³ÿ» ââàæàëè âèïàäêîâèìè, îñê³ëüêè ó ïåðøîìó âèïàäêó âîíè â³äî-
áðàæàþòü âïëèâ óìîâ ñåðåäîâèùà, à â äðóãîìó — ãåíîòèï ë³í³¿ â øè-
ðîêîìó ðîçóì³íí³, ÿê óñþ ñóêóïí³ñòü ¿¿ ãåí³â [11], ùî íå ìàþòü ëîã³÷íî¿ 
ïîñë³äîâíîñò³. Äîñòîâ³ðí³ñòü ð³çíèöü âèçíà÷àëè çà ÍIÐ â³äïîâ³äíîãî ð³â-
íÿ çíà÷èìîñò³ äëÿ â³äïîâ³äíîãî ôàêòîðà àáî âçàºìîä³¿ [12]. Ìåòîäîì 
îäíîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó ðîçðàõîâóâàëè Í²Ð ì³æ ë³í³ÿìè 
â êîæíîìó òèï³ ïîñ³âó. 

Äëÿ âèçíà÷åííÿ ïàðàìåòð³â ñòàòèñòè÷íî¿ îö³íêè âçàºìîä³¿ ãåíîòèï — 
ñåðåäîâèùå (ÂÃÑ) òà ¿õíüî¿ á³îëîã³÷íî¿ ³íòåðïðåòàö³¿ îá÷èñëþâàëè êîå-
ô³ö³ºíò êîðåëÿö³¿ ðàíã³â R

GxE
 (çà ôîðìóëîþ Ñï³ðìåíà) ì³æ îäíèìè ³ òèìè 

æ ãåíîòèïàìè â ð³çíèõ óìîâàõ âèðîùóâàííÿ. Ïðè öüîìó R
GxE

 ðîçðàõîâó-
âàëè ëèøå äëÿ òèõ îçíàê, ó ÿêèõ åôåêòè ÂÃÑ áóëè äîñòîâ³ðíî äîâåäåí³ 
äèñïåðñ³éíèì àíàë³çîì. Ïðè âèçíà÷åíí³ ð³âíÿ ÂÃÑ çàëåæíî â³ä âåëè÷èíè 
³ çíàêó R

GxE
 çàñòîñîâóâàëè çàïðîïîíîâàíó Â. Ï. Ãåðàñèìåíêî [13] øêà-

ëó, çã³äíî ç ÿêîþ âçàºìîä³ÿ â³äñóòíÿ ïðè R
GxE

=1; 0,7R
GxE
1 — âçàºìîä³ÿ 

íèçüêà, ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè âèñîêà; 0,5R
GxE
0,7 — 

âçàºìîä³ÿ ñåðåäíÿ, ñèì³ëÿðí³ñòü ñåðåäíÿ, õàîòè÷í³ñòü ñåðåäíÿ; 
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0R
GxE
0,5 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü íèçüêà, õàîòè÷í³ñòü âèñîêà; 

–0,5R
GxE
0 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü âè-

ñîêà, ð³çíîíàïðàâëåí³ñòü íèçüêà; –0,7R
GxE
–0,5 — âçàºìîä³ÿ âèñîêà, ñè-

ì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü ñåðåäíÿ, ð³çíîíàïðàâëåí³ñòü ñåðåäíÿ; 
–1R

GxE
–0,7 — âçàºìîä³ÿ âèñîêà, ñèì³ëÿðí³ñòü â³äñóòíÿ, õàîòè÷í³ñòü 

íèçüêà, ð³çíîíàïðàâëåí³ñòü âèñîêà. 
Äëÿ ðîçðàõóíêó êîåô³ö³ºíò³â ãåíîòèïîâî¿ êîðåëÿö³¿ (R

G
) çà Ï³ðñîíîì 

ïðîâåäåíî ïåðåóòâîðåííÿ çà Ñêóðèä³íèì òà Áàã³íñüêîþ [14] äëÿ óñóíåí-
íÿ âïëèâó åêîëîã³÷íî¿ ñêëàäîâî¿. 

Çã³äíî ç äàíèìè [15], çèìà 2010/11ð. õàðàêòåðèçóâàëàñü íåñò³éêîþ 
ïîãîäîþ âíàñë³äîê âïëèâó öèêëîí³â òà àòìîñôåðíèõ ôðîíò³â. Ìàêñè-
ìàëüíà òåìïåðàòóðà ïîâ³òðÿ ó çèìîâèé ïåð³îä ï³äâèùóâàëàñü äî 10–15° 
(ãðóäåíü), ì³í³ìàëüíà îïóñêàëàñü äî –17 °Ñ (ëþòèé). Íåçíà÷íà âèñîòà 
ñí³æíîãî ïîêðèâó àáî éîãî â³äñóòí³ñòü ñïðèÿëè ïðîìåðçàííþ ´ðóíòó, ùî 
íåãàòèâíî ïîçíà÷èëîñÿ íà ðîñëèíàõ ïøåíèö³. Ðàííÿ âåñíà õàðàêòåðèçó-
âàëàñÿ ð³çêèìè çì³íàìè òåìïåðàòóð òà íåçíà÷íîþ ê³ëüê³ñòþ îïàä³â. Íà 
ïî÷àòêó ë³òà ïîãîäí³ óìîâè áóëè äóæå íåîäíîð³äí³, ó ïåðø³é äåêàä³ ÷åðâ-
íÿ ñïîñòåð³ãàëàñÿ íåõàðàêòåðíà äëÿ ö³º¿ ïîðè ñïåêîòíà ïîãîäà, ùî ð³çêî 
çì³íèëàñü ó äðóã³é òà òðåò³é äåêàäàõ ÷åðâíÿ âíàñë³äîê âïëèâó àêòèâíèõ 
àòìîñôåðíèõ ôðîíò³â. Òåìïåðàòóðà ïîâ³òðÿ ð³çêî çíèçèëàñÿ (ðèñ. 1), âè-
ïàëè ãðîçîâ³ äîù³, ì³ñöÿìè ñèëüí³ çëèâè, ùî ïðèçâåëî äî ñóòòºâîãî âè-
ëÿãàííÿ âèñîêîðîñëèõ ë³í³é. 
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Ðèñ. 1. Ìåòåîðîëîã³÷í³ óìîâè 2010–2011 ðîêó: À — ñåðåäíüîì³ñÿ÷íà òåìïåðà-
òóðà; Á — ñóìà îïàä³â çà ì³ñÿöü 

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Äâîõôàêòîðíèì äèñïåðñ³éíèì àíà-
ë³çîì âèÿâëåíî äîñòîâ³ðíèé âïëèâ ôàêòîð³â «Òèï ïîñ³âó» òà «Ë³í³ÿ», à òà-
êîæ ¿õíüî¿ âçàºìîä³¿ íà ÄÊ, ÂÐ, ÄÃÊ, ÊÊÊ, ÊÔÊ, ÊÑÊ, ÙÊ (òàáë. 1). 

Äëÿ îçíàê ÏÊ
1
, ÏÊ

2
, ÏÊ

3
 òà ÌÒÇ äîñòîâ³ðíèì áóâ ëèøå âïëèâ ôàêòî-

ðà «Òèï ïîñ³âó», à äëÿ ÏÊ, ÇÊ, ÇÊê, ÌÇÊ, ÇÏ — ³ ôàêòîð «Ë³í³ÿ». Ãóñòîòà 
ðîçì³ùåííÿ ðîñëèí âïëèâàº íà âñ³ îçíàêè íåçàëåæíî â³ä ë³í³é, ùî ï³ä-
êðåñëþº ñèëüíèé âïëèâ óìîâ âèðîùóâàííÿ â ð³çíèõ òèïàõ ïîñ³âó. Ð³çíèö³ 
ì³æ ãðàäàö³ÿìè çà ôàêòîðîì «Ë³í³ÿ» â îñíîâíîìó çóìîâëåí³ ³äåíòèô³êî-
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âàíèìè íàìè ãåíàìè ç ñèëüíèìè åôåêòàìè, ïðîòå îêð³ì ïðÿìîãî âïëèâó 
ãåíîòèïó ë³í³é íà îçíàêè, ìîæëèâèé îïîñåðåäêîâàíèé âïëèâ ÷åðåç êîðå-
ëÿö³¿ ç ÂÐ àáî ÄÃÊ. Â òîé æå ÷àñ äëÿ ÌÇÏ, ÇÐ, ÌÇÐ äîñòîâ³ðíèì âèÿâèâñÿ 
âïëèâ ôàêòîðà «Òèï ïîñ³âó», à òàêîæ âçàºìîä³¿ ôàêòîð³â «Òèï ïîñ³âó» òà 
«Ë³í³ÿ», îñòàííÿ â³äîáðàæàº åôåêòè ÂÃÑ. Íàÿâí³ñòü äîñòîâ³ðíî¿ ÂÃÑ, ùî 
âïëèâàº íà îçíàêè ÄÊ, ÂÐ, ÄÃÊ, ÊÊÊ, ÊÑÊ, ÊÔÊ, ÙÊ, ÌÇÏ, ÇÐ, ÌÇÐ, ñâ³ä-
÷èòü ïðî òå, ùî ñòîñîâíî öèõ îçíàê ó âóçüêîðÿäíîìó ïîñ³â³ ìè ñïîñòåð³-
ãàëè îäíó òåíäåíö³þ, à â øèðîêîðÿäíîìó — äåùî ³íøó. Íàïðèêëàä, ë³í³ÿ 
Ñòåïíÿê 2 (Rht8x Ppd-D1a) õàðàêòåðèçóâàëàñü äîñòîâ³ðíî âèùîþ ÂÐ ó 
øèðîêîðÿäíîìó ïîñ³â³, í³æ ¿¿ áàòüê³âñüêà ôîðìà Ñòåïíÿê 1 (Rht8a Ppd-
D1b), ïðîòå â ä³ëÿíêîâîìó ïîñ³â³ öÿ òåíäåíö³ÿ çì³íèëàñÿ íà ïðîòèëåæíó 
(ðèñ. 2À, òàáë. 2). Ê³ëüê³ñíî åôåêòè ÂÃÑ ñòîñîâíî êîæíî¿ îçíàêè âèðàæåí³ 
êîåô³ö³ºíòàìè ðàíãîâî¿ êîðåëÿö³¿ (R

GxE
) ì³æ ð³çíèìè ïîñ³âàìè (òàáë. 2, 3).

 Òàáëèöÿ 1 

Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó, îòðèìàí³ ïðè äîñë³äæåíí³ ë³í³é-àíàëîã³â 
ó 2011 ð.

Îçíàêà
Äæåðåëî âàð³àö³¿, mS

«Òèï ïîñ³âó» 
(df=1)

«Ë³í³ÿ» (df=11)
âçàºìîä³ÿ «Òèï ïîñ³âó» õ 

«Ë³í³ÿ» (df=11)
ïîõèáêà 
(df=44)

ÄÊ 2,55* 9,2*** 1,4** 0,45
ÂÐ 1256,3*** 2321,1*** 115,3*** 10,6
ÏÊ

1
8,19*** 0,03 0,04 0,13

ÏÊ
2

300,86*** 1,48 1,05 0,87
ÏÊ

3
122,66*** 0,51 0,44 0,33

ÏÊ 978,5*** 3,19* 2,55 1,3
ÄÃÊ 75,22*** 1,8*** 0,47*** 0,08
ÊÊÊ 95,84*** 4,90*** 0,72*** 0,19
ÊÔÊ 355,0*** 4,72*** 0,89** 0,28
ÊÑÊ 81,93*** 1,37*** 0,28* 0,14
ÇÊê 9,79*** 0,12*** 0,03 0,02
ÙÊ 177,58*** 18,5*** 1,57** 0,54
ÇÊ 9852,4*** 53,4*** 15,5 10,1

ÌÇÊ 11,32*** 0,17*** 0,05 0,03
ÇÏ 1318142*** 4827* 4235 2128

ÌÇÏ 965,31*** 9,66 7,21** 2,55
ÇÐ 1555914*** 4786 4562* 2263

ÌÇÐ 1185,7*** 11,1 8,2** 2,9
ÌÒÇ 279,72* 81,1 55,0 67,6

Ïðèì³òêè: * — äîñòîâ³ðíî ïðè Ð=0,05; ** — äîñòîâ³ðíî ïðè Ð=0,01; *** — äîñòîâ³ðíî 
ïðè Ð=0,001. 

Âèñîêà ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè âèðîùóâàííÿ òà íèçü-
êèé ð³âåíü ÂÃÑ õàðàêòåðíèé äëÿ îçíàê ÂÐ, ÄÃÊ, ÙÊ, ÊÑÊ, ÄÊ. Öå ïîÿñíþºòü-
ñÿ òèì, ùî â³äì³ííîñò³ ì³æ ë³í³ÿìè ãîëîâíèì ÷èíîì îáóìîâëåí³ àëåëüíèì 
ñêëàäîì ãåí³â êîðîòêîñòåáëîâîñò³, ùî ïðÿìî âïëèâàº íà îçíàêè ÂÐ òà ÄÃÊ. 
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Ðèñ. 2. Âèñîòà ðîñëèí — ÂÐ (À), äîâæèíà ãîëîâíîãî êîëîñà — ÄÃÊ (Á), çàãàëüíå ïðî-
äóêòèâíå êóùåííÿ — ÏÊ (Â) òà ìàñà çåðíà ç ðîñëèíè — ÌÇÐ (Ã) çàëåæíî â³ä ãåíîòè-
ïó ë³í³¿ òà òèïó ïîñ³âó (õ±t

0,05
S

x
); ø. — øèðîêîðÿäíèé ïîñ³â, â. — âóçüêîðÿäíèé ïîñ³â

Íàÿâí³ñòü ìàæîðíîãî ãåíà íå÷óòëèâîñò³ äî ôîòîïåð³îäó Ppd-D1a 
ó êîðîòêîñòåáëîâèõ ôîðì, ÿêèé ïðèçâîäèòü äî á³ëüø ðàííüîãî öâ³ò³í-
íÿ, îáóìîâëþº îäíîíàïðàâëåí³ñòü ðåàêö³é çà ÄÊ. Ñåðåäí³é ð³âåíü ÂÃÑ 
òà ñåðåäíÿ ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà óìîâè ð³çíèõ òèï³â ïîñ³âó 
ñïîñòåð³ãàëèñÿ çà îçíàêàìè ÊÊÊ, ÊÔÊ, ùî ìîæå áóòè ïîâ’ÿçàíî ç îïî-
ñåðåäêîâàíèì âïëèâîì Rht-ãåí³â ÷åðåç êîðåëÿö³¿ ç ÂÐ àáî ÄÃÊ. Âèñî-
êèé ð³âåíü ÂÃÑ, íèçüêà ñèì³ëÿðí³ñòü òà õàîòè÷í³ñòü ðåàêö³é âèÿâëåíà äëÿ 
îçíàê ÌÇÏ òà ÌÇÐ, à çà ×ÇÐ ïðîñòåæóºòüñÿ õàîòè÷í³ñòü òà íèçüêà ð³çíî-
ñïðÿìîâàí³ñòü. 

Ïîì³ðí³ ïîçèòèâí³ êîðåëÿö³¿ â øèðîêîðÿäíîìó ïîñ³â³ (òàáë. 4) äîñòî-
â³ðí³ ì³æ ÊÊÊ, ÊÑÊ, ÇÏ, ÌÇÏ, ÇÐ, ÌÇÐ, ÌÒÇ, ÏÊ, ÄÊ òà ÂÐ. Â òîé æå ÷àñ â 
ä³ëÿíêîâîìó ïîñ³â³ ç ÂÐ äîñòîâ³ðíî ïîì³ðíî ïîçèòèâíî êîðåëþâàëè ëèøå 
ÊÑÊ òà ÄÊ, à ïîì³ðí³ íåãàòèâí³ êîðåëÿö³¿ äåòåêòîâàí³ ç îçíàêàìè ÇÊ òà ÇÊê. 

Â îáîõ òèïàõ ïîñ³âó íå âèÿâëåíî äîñòîâ³ðíèõ êîðåëÿö³é ÂÐ ç ÊÔÊ, ùî 
ï³äòâåðäæóº äàí³, îòðèìàí³ çà òðè ðîêè â øèðîêîðÿäíîìó ïîñ³â³ [4], ùî 
âèñîêîðîñë³ ðîñëèíè õàðàêòåðèçóþòüñÿ á³ëüøîþ ê³ëüê³ñòþ ñòåðèëüíèõ 
êîëîñê³â, ïðîòå ê³ëüê³ñòü ôåðòèëüíèõ êîëîñê³â íå çàëåæèòü â³ä íàÿâíîñò³ 
ãåí³â êîðîòêîñòåáëîâîñò³ òà çàëèøàºòüñÿ ñòàá³ëüíîþ. 
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Òàáëèöÿ 4 

Ãåíîòèïîâ³ êîðåëÿö³¿ ì³æ îçíàêàìè ó âóçüêî- òà øèðîêîðÿäíîìó ïîñ³â³

Ïàðè îçíàê ÊÊÊ ÊÔÊ ÊÑÊ ÇÊê ÙÊ ÇÊ ÌÇÊ
ÂÐ â. 0,23 –0,05 0,46* –0,47* –0,13 –0,34* 0,12

ø. 0,43* 0,21 0,47* –0,14 –0,23 –0,31 0,11
ÄÃÊ â. 0,33 0,43* –0,34 0,15 –0,73* 0,32 0,48*

ø. 0,29 0,27 0,13 –0,12 –0,59* –0,07 0,17
Ïàðè îçíàê ÇÏ ÌÇÏ ÇÐ ÌÇÐ ÌÒÇ ÏÊ ÄÊ

ÂÐ â. 0,05 0,18 –0,07 0,18 0,17 0,03 0,47*
ø. 0,39* 0,52* 0,36* 0,50* 0,33* 0,47* 0,46*

ÄÃÊ â. 0,32 0,37* 0,37* 0,46* 0,03 0,28 0,35*
ø. 0,45 0,50* 0,43* 0,48* 0,27 0,55* 0,54*

Ïðèì³òêà: * — äîñòîâ³ðíî ïðè Ð=0,05. 

Íåäîñòîâ³ðí³ íåãàòèâí³ êîðåëÿö³¿ ì³æ ÂÐ òà ÙÊ ÿê ó âóçüêî-, òàê ³ â 
øèðîêîðÿäíîìó ïîñ³â³ ï³äòâåðäæóþòü êîìïàêòèçàö³þ êîëîñó, ÿêà â³äáó-
âàºòüñÿ ï³ä ä³ºþ Rht-ãåí³â [4]. 

Ó âóçüêîðÿäíîìó ïîñ³â³ ïðîñòåæåí³ ïîì³ðí³ ïîçèòèâí³ ãåíîòèïîâ³ êîðå-
ëÿö³¿ ÊÔÊ òà ÌÇÊ ç ÄÃÊ, õî÷à â øèðîêîðÿäíîìó ïîñ³â³ òàêèé çâ’ÿçîê áóâ 
íåäîñòîâ³ðíèé, òàêîæ íå ñïîñòåð³ãàëè êîðåëÿö³é ì³æ öèìè îçíàêàìè òà ÂÐ. 

Çàãàëîì, ó âóçüêîðÿäíîìó ïîñ³â³ ë³í³¿ áóëè âèù³, í³æ ó øèðîêîðÿäíîìó, 
îêð³ì Êîîïåðàòîðêè, äå ñïîñòåð³ãàëè ïðîòèëåæíó òåíäåíö³þ, ³ ë³í³¿ Ñòåï-
íÿê 2, â³äì³ííîñò³ ì³æ ÿêèìè çà ÂÐ áóëè íåâ³ðîã³äí³. Òàêîæ âîíè õàðàêòåðè-
çóâàëèñü ìåíøîþ ÄÃÊ, ÏÊ, ÊÊÊ, ÊÔÊ, ÇÊ, ÇÊê, ÇÏ, ÇÐ, á³ëüøîþ ÊÑÊ, ÙÊ 
òà ÌÒÇ ó ïîð³âíÿíí³ ç ðîñëèíàìè, âèðîùåíèìè â øèðîêîðÿäíîìó ïîñ³â³. 
Â îáîõ òèïàõ ïîñ³âó ñïîñòåð³ãàëè äîñòîâ³ðí³ â³äì³ííîñò³ çà ÂÐ ó ðîñëèí äè-
êîãî òèïó, îäíî- òà äâîãåííèõ êàðëèê³â, ÿê³ ðàíæîâàí³ â³äïîâ³äíî. Â³äì³ííîñ-
ò³ ì³æ ë³í³ÿìè, ÿê³ ñïîñòåð³ãàëèñÿ â øèðîêîðÿäíîìó ïîñ³â³ çà îçíàêàìè ÏÊ, 
ÇÏ, ÌÇÏ, ÌÇÐ, ó âóçüêîðÿäíîìó í³âåëþâàëèñÿ (òàáë. 2, ðèñ. 2 Â òà Ã). Äîñòî-
â³ðíèõ â³äì³ííîñòåé ì³æ ë³í³ÿìè çà ÇÐ íå ñïîñòåð³ãàëè í³ â øèðîêîðÿäíîìó, 
í³ ó âóçüêîðÿäíîìó ïîñ³âàõ, ïðîòå òåíäåíö³¿ áóëè ð³çíîñïðÿìîâàí³. 

ÄÃÊ áóëà á³ëüøîþ ó ë³í³é áåç ãåí³â êîðîòêîñòåáëîâîñò³ ÿê ó øèðîêî-, 
òàê ³ ó âóçüêîðÿäíîìó ïîñ³âàõ (òàáë. 3, ðèñ. 2 Á). Ö³êàâî, ùî ó âóçüêî-
ðÿäíîìó ïîñ³â³ äîâæèíà êîëîñà ó Êàðëèêà 1 (Rht8c Rht-B1b), Ñòåïíÿêà 3 
(Rht8c) òà Ñòåïíÿêà 2Ê (Rht8c Rht-D1b) áóëà íà ð³âí³ âèñîêîðîñëèõ ë³í³é 
Êîîïåðàòîðêà, Îäåñüêà 3, Ñòåïíÿê 1. Ó òîé æå ÷àñ íà ãåíåòè÷íîìó ôîí³ 
ñîðòó Îäåñüêà 3 ë³í³ÿ ç äâîìà ãåíàìè êîðîòêîñòåáëîâîñò³ õàðàêòåðèçó-
âàëàñÿ äîñòîâ³ðíî ìåíøîþ ÄÃÊ, í³æ ¿¿ âèñîêîðîñëèé àíàëîã ÿê ó âóçüêî-, 
òàê ³ â øèðîêîðÿäíîìó ïîñ³â³. 

Õî÷à ë³í³ÿ Îäåñüêà 51 Ê-73 (Rht8c Rht-B1å) ó øèðîêîðÿäíîìó ïîñ³â³ 
ìàëà äîñòîâ³ðíî á³ëüøó ÄÃÊ, í³æ ¿¿ ðåêóðåíòíà ôîðìà, ïðîòå ó âóçüêî-
ðÿäíîìó ïîñ³â³ ö³ ë³í³¿ íå ðîçð³çíÿëèñü. Íà ãåíåòè÷íîìó ôîí³ ñîðòó Êî-
îïåðàòîðêà ðåêóðåíòíà ë³í³ÿ ìàëà á³ëüøó ÄÃÊ, í³æ îáèäâà ¿¿ êîðîòêîñòå-
áëîâ³ àíàëîãè â îáîõ âàð³àíòàõ ïîñ³âó. Â øèðîêîðÿäíîìó ïîñ³â³ ÄÃÊ áóëà 
á³ëüøà, õî÷à ³ íå äîñòîâ³ðíî, ó Êîîïåðàòîðêè Ê-90 (Rht8c), í³æ ó Êîîïåðà-
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òîðêè Ê-70 (Rht8c, Rht-B1e), à ó âóçüêîðÿäíîìó ïîñ³â³ íàâïàêè (òàáë. 3). 
Ñõîæ³ çì³íè â³äáóâàëèñÿ ³ ç ë³í³ÿìè íà ãåíåòè÷íîìó ôîí³ ñîðòó Ñòåïíÿê. 
Òàê, ë³í³ÿ Ñòåïíÿê 2, ÿêà â øèðîêîðÿäíîìó ïîñ³â³ íå â³äð³çíÿëàñü çà ÄÃÊ 
â³ä ë³í³¿ Ñòåïíÿê 3 ³ áóëà äîñòîâ³ðíî á³ëüøîþ çà Ñòåïíÿê 2Ê. Ó âóçüêîðÿä-
íîìó ïîñ³â³ öÿ ë³í³ÿ õàðàêòåðèçóâàëàñÿ íàéìåíøîþ ÄÃÊ íà ãåíåòè÷íîìó 
ôîí³ ñîðòó Ñòåïíÿê, äîñòîâ³ðíî â³ä Ñòåïíÿê 2Ê íå â³äð³çíÿëàñÿ, àëå ìàëà 
äîñòîâ³ðíî ìåíøó ÄÃÊ çà ë³í³¿ Ñòåïíÿê 3 òà Ñòåïíÿê 1. Òàê³ ðîçá³æíîñò³ 
ìîæóòü ñâ³ä÷èòè ïðî âïëèâ íå ò³ëüêè âèçíà÷åíèõ ãåí³â êîðîòêîñòåáëîâîñ-
ò³, à é ãåíåòè÷íîãî ôîíó, îñê³ëüêè âîíè äåòåêòîâàí³ íà äâîõ ç ÷îòèðüîõ 
äîñë³äæåíèõ ó ðîáîò³ ãåíåòè÷íèõ ôîí³â. 

Çàãàëîì ÊÊÊ ó âóçüêîðÿäíîìó ïîñ³â³ çìåíøóâàëàñÿ. Ë³í³ÿ ç äâîìà ãå-
íàìè êîðîòêîñòåáëîâîñò³ Îäåñüêà 51 Ê-73 (Rht8c Rht-B1e) õàðàêòåðèçó-
âàëàñÿ ìåíøîþ ÊÊÊ, í³æ Îäåñüêà 51 (Rht8c), íåçàëåæíî â³ä òèïó ïîñ³âó. 
Ë³í³¿ Îäåñüêà 3 (áåç Rht-ãåí³â) òà Îäåñüêà 3 Ê-75 (Rht8c Rht-B1b) çà ö³ºþ 
îçíàêîþ íå ðîçð³çíÿëèñÿ ó âóçüêîðÿäíîìó ïîñ³â³, õî÷à â øèðîêîðÿäíîìó 
ë³í³ÿ Îäåñüêà 3 Ê-75 õàðàêòåðèçóâàëàñÿ ìåíøèìè ïàðàìåòðàìè çà ö³ºþ 
îçíàêîþ. Ó øèðîêîðÿäíîìó ïîñ³â³ ë³í³ÿ Êîîïåðàòîðêà íå â³äð³çíÿëàñü â³ä 
Êî îïåðàòîðêè Ê-70 çà ÊÊÊ, à ë³í³ÿ Êîîïåðàòîðêà Ê-90 ìàëà äîñòîâ³ðíî 
ìåíøå çíà÷åííÿ ö³º¿ îçíàêè. Ó âóçüêîðÿäíîìó ïîñ³â³ ë³í³ÿ Êîîïåðàòîð-
êà Ê-70 õàðàêòåðèçóâàëàñü äîñòîâ³ðíî á³ëüøîþ ÊÊÊ, í³æ ¿¿ àíàëîãè, ÿê³ íå 
â³äð³çíÿëèñü ì³æ ñîáîþ. Â ïîñ³âàõ îáîõ òèï³â ë³í³ÿ Ñòåïíÿê 2 õàðàêòåðè-
çóâàëàñü ÊÊÊ íà ð³âí³ Ñòåïíÿêà 2Ê, ÿêà áóëà ìåíøîþ, í³æ ó Ñòåïíÿê 1 òà 
Ñòåïíÿê 3. Â òîé æå ÷àñ ó âóçüêîðÿäíîìó ïîñ³â³ îñòàíí³ äâ³ ë³í³¿ íå â³äð³ç-
íÿëèñü, à â øèðîêîðÿäíîìó ë³í³ÿ Ñòåïíÿê 1 ìàëà äîñòîâ³ðíî á³ëüøó ÊÊÊ. 
Ïåðåë³÷åíå âèùå ï³äòâåðäæóº íàÿâí³ñòü íåîäíàêîâèõ òåíäåíö³é â îáîõ 
òèïàõ ïîñ³âó. 

Ê³ëüê³ñòü ñòåðèëüíèõ êîëîñê³â çíà÷íî çá³ëüøóâàëàñÿ ó âóçüêîðÿäíî-
ìó ïîñ³â³. Ïðîòå ïðè ïîð³âíÿíí³ ë³í³é ì³æ ñîáîþ ó âóçüêîðÿäíîìó ïîñ³â³ 
íàÿâí³ñòü äâîõ ãåí³â êîðîòêîñòåáëîâîñò³ ïðèçâîäèëà äî äåùî ìåíøî¿ 
ÊÑÊ, õî÷à ³ íå äîñòîâ³ðíî. Ë³í³ÿ Ñòåïíÿê 2 õàðàêòåðèçóâàëàñÿ íàéá³ëü-
øîþ ÊÑÊ, çà ÿêîþ äîñòîâ³ðíî â³äð³çíÿëàñÿ â³ä ñâî¿õ àíàëîã³â. Ó øèðîêî-
ðÿäíîìó ïîñ³â³ äîñòîâ³ðí³ â³äì³ííîñò³ çà ÊÑÊ ñïîñòåð³ãàëèñÿ ì³æ Îäåñü-
êîþ 3 òà Îäåñüêîþ 3 Ê-75, äâîãåííèé êàðëèê õàðàêòåðèçóâàâñÿ ìåíøèì 
çíà÷åííÿì ö³º¿ îçíàêè. 

Ëîã³÷íî, ùî ó çâ’ÿçêó ç³ çðîñòàííÿì ÊÑÊ òà ÙÊ ó âóçüêîðÿäíîìó ïîñ³â³ 
çìåíøóºòüñÿ ÊÔÊ (òàáë. 3). Íà ãåíåòè÷íîìó ôîí³ ñîðòó Êîîïåðàòîðêà ë³í³ÿ 
Êîîïåðàòîðêà Ê-70 ìàëà á³ëüøó ÊÔÊ, í³æ á³ëüø âèñîêîðîñë³ ôîðìè íà öüî-
ìó æ ãåíåòè÷íîìó ôîí³ íåçàëåæíî â³ä òèïó ïîñ³âó. Ë³í³¿ Îäåñüêà 3 òà Îäåñü-
êà 3 Ê-75 çà ö³ºþ îçíàêîþ íå ðîçð³çíÿëèñÿ. Íà ãåíåòè÷íîìó ôîí³ ñîðòó 
Îäåñüêà 51 íàÿâí³ñòü Rht-B1e àëåëþ ïðèçâîäèëà äî äîñòîâ³ðíîãî çìåíøåí-
íÿ ÊÔÊ ó ïîñ³âàõ îáîõ òèï³â. Íà ãåíåòè÷íîìó ôîí³ ñîðòó Ñòåïíÿê ë³í³¿ Ñòåï-
íÿê 1 òà Ñòåïíÿê 3 â ïîñ³âàõ îáîõ òèï³â õàðàêòåðèçóâàëèñÿ á³ëüøîþ ÊÔÊ, í³æ 
¿õí³ àíàëîãè. Õî÷à â øèðîêîðÿäíîìó ïîñ³â³ ë³í³¿ Ñòåïíÿê 2 òà Ñòåïíÿê 2Ê íå 
ðîçð³çíÿëèñÿ, ó âóçüêîðÿäíîìó äîñòîâ³ðíî ìåíøó ÊÔÊ ìàâ Ñòåïíÿê 2. 
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Ë³í³¿ ó âóçüêîðÿäíîìó ïîñ³â³ ìàëè äîñòîâ³ðíî ìåíøå ÇÊ, í³æ â øèðî-
êîðÿäíîìó, à â îñòàííüîìó çà ö³ºþ îçíàêîþ íå ðîçð³çíÿëèñÿ. Ó âóçüêî-
ðÿäíîìó ïîñ³â³ ë³í³¿ ç äâîìà ãåíàìè êîðîòêîñòåáëîâîñò³ çàãàëîì ìàëè 
á³ëüøó ÇÊ, í³æ âèñîêîðîñë³ ôîðìè, çà âèêëþ÷åííÿì ë³í³é íà ãåíåòè÷íîìó 
ôîí³ ñîðòó Îäåñüêà 51. Çà ÌÇÊ ó âóçüêîðÿäíîìó ïîñ³â³ êîðîòêîñòåáëî-
â³ àíàëîãè íå â³äð³çíÿþòüñÿ â³ä âèñîêîðîñëèõ ôîðì, ëèøå ë³í³ÿ Îäåñü-
êà 51 Ê-73 ìàº äîñòîâ³ðíî ìåíøó ÌÇÊ, í³æ ¿¿ àíàëîã Îäåñüêà 51, öÿ òåí-
äåíö³ÿ òàêîæ ïðîñòåæóºòüñÿ â øèðîêîðÿäíîìó ïîñ³â³. 

Çàãàëîì ÌÒÇ áóëà âèùîþ ó ðîñëèí ó âóçüêîðÿäíîìó ïîñ³â³, ïðîòå 
äîñòîâ³ðíèõ ð³çíèöü ì³æ ë³í³ÿìè, íà â³äì³íó â³ä øèðîêîðÿäíîãî ïîñ³âó, 
íå äåòåêòîâàíî. Ó øèðîêîðÿäíîìó ïîñ³â³ ë³í³¿ ç äâîìà ãåíàìè êîðîòêî-
ñòåáëîâîñò³ õàðàêòåðèçóâàëèñÿ ìåíøîþ ÌÒÇ, í³æ ¿õí³ á³ëüø âèñîêîðîñë³ 
ôîðìè. Òàê³ æ â³äì³ííîñò³ çà ÌÒÇ ìè ñïîñòåð³ãàëè ïðîòÿãîì òðüîõ ðîê³â 
äîñë³äæåíü öèõ ë³í³é ó øèðîêîðÿäíîìó ïîñ³â³. 

Âèñíîâêè. Âèÿâëåí³ äîñòîâ³ðí³ â³äì³ííîñò³ ì³æ ïðîÿâîì îçíàê çà-
ëåæíî â³ä òèïó ïîñ³âó. Çðîñòàííÿ âðîæà¿â, îòðèìàíå çà ðàõóíîê ââåäåí-
íÿ Rht-ãåí³â, ïîâ’ÿçàíî ñàìå ç ¿õíüîþ ïðÿìîþ ä³ºþ — çíèæåííÿì âèñîòè 
ðîñëèí, ÿêå ï³äâèùóº ñò³éê³ñòü ðîñëèí äî âèëÿãàííÿ. 

Åôåêòè Rht-ãåí³â íà âèñîòó ðîñëèíè, äàòó êîëîñ³ííÿ, äîâæèíó, ê³ëü-
ê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ç ãîëîâíîãî êîëîñà òà çàãàëîì 
ê³ëüê³ñòü êîëîñê³â ç ãîëîâíîãî êîëîñà, ìàñó çåðåí ç ï³äãîí³â òà ðîñëèíè, 
÷èñëî çåðåí ç ðîñëèíè, äåòåêòîâàí³ â øèðîêîðÿäíîìó ïîñ³â³, íåîäíî-
çíà÷íî çì³íþâàëèñÿ ó âóçüêîðÿäíîìó. Â³äì³ííîñò³ ì³æ ë³í³ÿìè â øèðîêî-
ðÿäíîìó ïîñ³â³ çà îçíàêàìè «ñóìàðíå ïðîäóêòèâíå êóùåííÿ», «ìàñà çåð-
íà ç ï³äãîí³â òà ç ðîñëèíè», «ìàñà òèñÿ÷³ çåðåí», «÷èñëî çåðåí ç ï³äãîí³â» 
í³âåëþþòüñÿ ó âóçüêîðÿäíîìó. 

Çà îçíàêàìè «âèñîòà ðîñëèí», «äîâæèíà ãîëîâíîãî êîëîñà», «ê³ëü-
ê³ñòü êîëîñê³â ó êîëîñ³», «ê³ëüê³ñòü ôåðòèëüíèõ òà ñòåðèëüíèõ êîëîñê³â ó 
êîëîñ³», «ìàñà çåðåí ç ï³äãîí³â òà ðîñëèíè», «äàòà öâ³ò³ííÿ» âèÿâëåí³ äî-
ñòîâ³ðí³ åôåêòè âçàºìîä³¿ ãåíîòèï — ñåðåäîâèùå. Ïðè öüîìó ùîäî âè-
ñîòè ðîñëèí ñïîñòåð³ãàºòüñÿ ñåðåäíÿ ñèì³ëÿðí³ñòü ðåàêö³é ãåíîòèï³â íà 
çì³íó òèïó ïîñ³âó áåç ñóòòºâî¿ çì³íè ðàíã³â. Ñòîñîâíî îçíàê ãîëîâíîãî 
êîëîñà (äîâæèíà, ê³ëüê³ñòü ñòåðèëüíèõ êîëîñê³â ³ äàòà öâ³ò³ííÿ) âèÿâëå-
íà âèñîêà ñèì³ëÿðí³ñòü (R

GxE
=0,73*…0,75*) ðåàêö³é ãåíîòèï³â íà óìîâè; 

äëÿ îçíàê «ù³ëüí³ñòü êîëîñó»,  «ê³ëüê³ñòü ôåðòèëüíèõ òà çàãàëüíà ê³ëüê³ñòü 
êîëîñê³â ó êîëîñ³» — ñåðåäíÿ îäíîñïðÿìîâàí³ñòü (R

GxE
=0,61*…0,69*), à 

îçíàê ðîñëèíè (÷èñëî çåðåí ç ðîñëèíè, ìàñà çåðåí ç ï³äãîí³â òà ðîñëè-
íè) — õàîòè÷í³ñòü ðåàêö³é (R

GxE
=–0,17…0,15). 

Ìàñà òèñÿ÷³ çåðåí çàëåæàëà â³ä óìîâ ñåðåäîâèùà (òèïó ïîñ³âó) ³ ó 
âóçüêîðÿäíîìó ïîñ³â³ íå áóëà ïîâ’ÿçàíà ç íàÿâí³ñòþ ãåí³â êîðîòêîñòå-
áëîâîñò³ â ãåíîòèï³, à â øèðîêîðÿäíîìó — ë³í³¿ ç äâîìà ãåíàìè êîðîòêî-
ñòåáëîâîñò³ õàðàêòåðèçóâàëèñÿ ìåíøîþ ÌÒÇ. 
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UDC 633.11:575 

Chebotar G. O., Chebotar S. V., Motsnyy I. I., Fayt V. I., Sivolap Yu. M. 
Collected scientific articles of PBGI-NCSCI (in Ukrainian). 2013. Issue 22 (62). 

EFFECTS OF RHT-GENES ON BIOLOGICAL AND AGRONOMICAL 
TRAITS OF WHEAT IN WIDE ROWS AND PLOTS 

Different types of sowing have a diverse impact on plant growth and pro-
ductivity. Thus, the effects of alleles of dwarfing genes in analogue-lines of 
well known varieties in southern Ukraine were investigated in wide rows and 
plots. The aim of our work was to compare the effects of the Rht-genes on 
agronomically important traits of winter bread wheat in two different types of 
sowing. 

As a material were used analogue-lines created in the 1990th by V. V. Khang-
ildin on the genetic background of historically well known varieties such as: 
Kooperatorka, Odesskaya 3, Odesskaya 51, Stepnyak in PBGI. The lines are 
genetically different in plant height and contain different alleles of the dwarf-
ing genes (Chebotar et al., 2010). 

Plants were grown in the field of PBGI in 2011 in wide rows and in 3 
m2plots. The data analysis was performed with two-factor analysis of variance 
(ANOVA) using the software package Statistica 7 (Statsoft 2005). The reliabil-
ity of differences was determined by LSD of appropriate level of significance 
for each factor or their interaction (Dospehov, 1973). The correlation coef-
ficient of ranks R

GxE
 (by Spearman) was used to detect a statistical estimation 

of genotype x environment interaction between the same genotypes in dif-
ferent growing conditions. To calculate the genotypic correlation coefficients 
(R

G
) by Pearson the data were converted by Skurydin and Baginskaya (2002) 

to eliminate the effects of environmental components. 
In general, the plants grown up in the plots were higher than in the wide 

rows except Kooperatorka, for which the opposite trend was observed. Line 
Stepnyak 2 does not significantly differ by plant height in both types of sow-
ing. The plants grown in the plots were characterized by lower main spike 
length, productive tillering, number of spikelets in the main spike, number of 
kernels in the main ear, number of kernels from the secondary ears, number 
of kernels per plant, higher number of sterile spikelets, main spike density 
and 1000 kernels weight compared with the plants grown in the wide rows. In 
both types of sowing significant differences were observed for plant height in 
wild-type plants, one- and two-gene dwarfs, at the same time the ranks were 
remained. The differences between lines observed in wide rows for produc-
tive tillering, number and weight of kernels from the secondary ears and from 
the plant were leveled off in the plots. Significant differences between the 
lines by the number of kernel per plant were observed both in the plots and in 
the wide rows, but the trends were different. 
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We found significant differences between the manifestation of traits, de-
pending on the type of sowing. Increase of yields obtained by the introduc-
tion of Rht-genes is associated with their direct effect — a reduction in plant 
height, which increases the plant resistance to lodging. 

Effects of Rht-genes on plant height, heading date, length, number of 
fertile and sterile spikelets in the main spike, general number of spikelets in 
the main spike, grain weight from secondary ears and plants, the number of 
grains per plant, detected in wide rows varied in plots. Differences between 
the analogue-lines and the recurrent forms by total productive tillering, ker-
nels weight from the secondary ears and from the plant, 1000 kernels weight, 
and number of kernels from the secondary ears detected in wide rows were 
leveled in plots. 

The significant effects of genotype-environment interaction were re-
vealed for plant height, flowering date, main spike length, number of spike-
lets per ear, number of fertile and sterile spikelets per ear, grain weight from 
secondary ears and plants. Average similarity of the genotype reactions on 
changes of sowing type were observed for plant height, without significant 
changes of ranks. High similarity of the genotype reactions on changes of 
sowing type were observed for the main ear features such as length, number 
of sterile spikelets and flowering date (R

GxE
 = 0,73 * ... 0,75 *). For the traits: 

ear density, number of spikelets per ear, number of fertile spikelets per ear 
the middle unidirectional reactions were detected (R

GxE
 = 0,61 * ... 0,69 *). 

Number of grains per plant, weight of kernels from the secondary ears and 
plants were characterized by chaotic effects of genotype-environment inter-
action (R

GxE
 = –0,17 ... 0,15). 

Weight of 1000 kernels depended on environmental conditions (such 
as type of sowing) and in the plots was not associated with the presence of 
the dwarfing genes in the genotype. In wide rows the lines with two dwarfing 
genes were characterized by lower 1000 kernels weight than semi dwarf or 
wild type plants. 

Tables — 4. Figures — 2. Bibliography — 15. 

ÓÄÊ 633.11:575 

×åáîòàðü Ã. À., ×åáîòàðü Ñ. Â., Ìîöíûé È. È., Ôàéò Â. È., Ñèâî-
ëàï Þ. Ì. Ñáîðíèê íàó÷íûõ òðóäîâ ÑÃ²–ÍÖÍÑ. 2013. Âûï. 22 (62).

ÑÐÀÂÍÅÍÈÅ ÝÔÔÅÊÒÎÂ Rht-ÃÅÍÎÂ ÏÎ ÊÎÌÏËÅÊÑÓ 
ÁÈÎËÎÃÈ×ÅÑÊÈÕ È ÀÃÐÎÍÎÌÈ×ÅÑÊÈÕ ÏÐÈÇÍÀÊÎÂ ÏØÅÍÈÖÛ 

Â ØÈÐÎÊÎ- È ÓÇÊÎÐßÄÍÎÌ ÏÎÑÅÂÀÕ 

Ïðîâåäåíî ñðàâíåíèå ýôôåêòîâ àëëåëåé ãåíîâ êîðîòêîñòåáåëüíî-
ñòè íà áèîëîãè÷åñêèå è àãðîíîìè÷åñêèå ïðèçíàêè ó ëèíèé-àíàëîãîâ èç-
âåñòíûõ ñîðòîâ þãà Óêðàèíû â øèðîêî- è óçêîðÿäíîì ïîñåâàõ. Ýôôåêòû 



88 Çá³ðíèê íàóêîâèõ ïðàöü ÑÃ²–ÍÖÍÑ. 2013. Âèï. 22 (62)

Rht-ãåíîâ íà ðÿäå ïðèçíàêîâ äåòåêòèðóåìûõ â øèðîêîðÿäíîì ïîñåâå 
íåîäíîçíà÷íî ìåíÿëèñü â óçêîðÿäíîì. Òàê, ðàçëè÷èÿ ìåæäó ëèíèÿìè 
ïî ñóììàðíîìó ïðîäóêòèâíîìó êóùåíèþ, ìàññå çåðåí ñ ïîäãîíà è ðàñ-
òåíèÿ, ìàññå òûñÿ÷è çåðåí, ÷èñëó çåðåí ñ ïîäãîíîâ, îïðåäåëåííûå â 
øèðîêîðÿäíîì ïîñåâå, â óçêîðÿäíîì íèâåëèðîâàëèñü. Âûÿâëåíû äî-
ñòîâåðíûå ýôôåêòû âçàèìîäåéñòâèÿ ãåíîòèï — ñðåäà ïî ïðèçíàêàì 
âûñîòà ðàñòåíèé, äëèíà ãëàâíîãî êîëîñà, êîëè÷åñòâî êîëîñêîâ â êîëîñå, 
êîëè÷åñòâî ôåðòèëüíûõ è ñòåðèëüíûõ êîëîñêîâ â êîëîñå, ìàññà çåðåí ñ 
ïîäãîíà è ðàñòåíèÿ, äàòà öâåòåíèÿ. 

Òàáëèöû — 4. Ðèñóíêè — 2. Áèáëèîãðàôèÿ — 15. 


