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Ñåëåêö³ÿ òà íàñ³ííèöòâî
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Ñåëåêö³ÿ íà åêîëîã³÷íó ïëàñòè÷í³ñòü ìàº 

îñîáëèâå çíà÷åííÿ äëÿ ðîçâ’ÿçàííÿ ïèòàíü 
àäàïòàö³¿ ðîñëèííèöòâà äî çì³í êë³ìàòó. Öåé 
íàïðÿì ãàðàíòóº îäåðæàííÿ ñòàá³ëüíèõ ³ âè-
ñîêèõ óðîæà¿â çà ð³çíèõ óìîâ âåãåòàö³¿. Åêî-
ëîã³÷íîþ ïëàñòè÷í³ñòþ ââàæàþòü ñåðåäíþ 

ÓÄÊ 633.111.1:«321»:631.524.022/.85  https://doi.org/10.21498/2518-1017.18.4.2022.273985

Åêîëîã³÷íà ïëàñòè÷í³ñòü ³ ñòàá³ëüí³ñòü 
ïåðñïåêòèâíèõ ë³í³é ïøåíèö³ ì’ÿêî¿ ÿðî¿ 
(Triticum aestivum L.) çà âðîæàéí³ñòþ
ª. À. Êóçüìåíêî*, Ì. Â. Ôåäîðåíêî, À. Â. Ï³ðè÷, Ð. Ì. Áëèçíþê

Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ, âóë. Öåíòðàëüíà, 68, ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ð-í, 
Êè¿âñüêà îáë., 08853, Óêðà¿íà, *e-mail: evgeniy.anatoliyovich@gmail.com

Ìåòà. Âèêîðèñòîâóþ÷è ñòàòèñòè÷í³ ìåòîäè, ïðîàíàë³çóâàòè çà ïîêàçíèêàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòà-
á³ëüíîñò³ ë³í³¿ êîíêóðñíîãî âèïðîáóâàííÿ ïøåíèö³ ì’ÿêî¿ ÿðî¿ ³ âèÿâèòè ñåðåä íèõ òàê³, ùî âèð³çíÿþòüñÿ âèñîêîþ 
ñòàá³ëüí³ñòþ âðîæàéíîñò³ çåðíà. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè ïðîòÿãîì 2018–2020 ðð. íà áàç³ Ìèðîí³âñüêîãî 
³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ. Ó ïðîöåñ³ îáðîáëåííÿ îòðèìàíèõ ðåçóëüòàò³â ïîñëóãîâóâàëèñÿ çàãàëüíî-
ïðèéíÿòèìè ìåòîäàìè ãåíåòèêî-ñòàòèñòè÷íîãî àíàë³çó. Ðåçóëüòàòè. Îö³íêà ñåëåêö³éíîãî ìàòåð³àëó â ð³çí³ ðîêè 
äàº çìîãó îòðèìàòè ³íôîðìàö³þ ùîäî îñîáëèâîñòåé ðåàêö³¿ ãåíîòèï³â íà çì³íó åêîëîã³÷íèõ óìîâ. Ó ðåçóëüòàò³ ïðî-
âåäåíèõ äîñë³äæåíü âñòàíîâëåíî, ùî âèñîêîïëàñòè÷íèìè º ë³í³¿ Lutescens 14-32 (b

i
 = 0,59), Erythrospermum 15-32   

(b
i
 = 0,44) ³ Lutescens 14-47 (b

i
 = 0,22). Çà ðîçðàõóíêàìè, åêîëîã³÷íî ñòàá³ëüíèìè ââàæàþòü ë³í³¿, âàð³àíñà ñòàá³ëüíîñò³ 

ÿêèõ äîð³âíþº íóëþ (S2
di
 = 0,00) àáî áëèçüêà äî íóëÿ (S2

di
 = 0,01). Ç ïîãëÿäó ïðàêòè÷íîñò³ ö³ííèìè º ë³í³¿ ³ç ñóêóïíèì 

ïðîÿâîì âèñîêî¿ åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³, à ñàìå: Erythrospermum 15-32 (b
i
 = 0,44; S2

di
 = 0,01), ùî ìàº 

íèçüêó íîðìó ðåàêö³¿ òà ìîæå çàáåçïå÷óâàòè íåçì³ííî âèñîêèé ð³âåíü âðîæàéíîñò³ çà áóäü-ÿêèõ óìîâ âèðîùóâàííÿ. 
Íàéö³íí³øèìè º ãåíîòèïè, ùî ïîºäíóþòü ó ñîá³ íèçüêèé ð³âåíü êîåô³ö³ºíòà âàð³àö³¿ (CV ≤ 10,0%), âèñîêó ãîìåîñòàòè÷-
í³ñòü ³ ñåëåêö³éíó ö³íí³ñòü. Ñåðåä íèõ – ë³í³¿ Erythrospermum 15-32 (Hom = 206,42, Sc = 4,11), Lutescens 14-47 (Hom = 
98,41, Sc = 3,91), Erythrospermum 17-08 (Hom = 78,57, Sc = 3,76), Erythrospermum 14-65 (Hom = 54,84, Sc = 3,75), Lutescens 
14-32 (Hom = 54,60, Sc = 4,17), Lutescens 14-13 (Hom = 35,60, Sc = 3,78) ³ Lutescens 14-48 (Hom = 46,66, Sc = 3,58). 
Âèñíîâêè. Îö³íêà ñåëåêö³éíîãî ìàòåð³àëó ìàº âàæëèâå çíà÷åííÿ äëÿ ñòâîðåííÿ íîâèõ âèñîêîïðîäóêòèâíèõ ñîðò³â ç 
àäàïòèâíèì ïîòåíö³àëîì. Ìåòîä îö³íêè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà âàð³àíñè ¿¿ ñòàá³ëüíîñò³ äàâ çìîãó äèôåðåíö³þâà-
òè ë³í³¿ ïøåíèö³ ì’ÿêî¿ ÿðî¿ êîíêóðñíîãî âèïðîáóâàííÿ çà ðåàêö³ºþ íà çì³íó óìîâ âèðîùóâàííÿ. Äëÿ îïòèìàëüí³øîãî 
â³äáîðó ñåëåêö³éíîãî ìàòåð³àëó çà ïîêàçíèêàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ ó ñåëåêö³éíèõ ïðîãðàìàõ 
ñë³ä âðàõîâóâàòè ðàíæîâàí³ îö³íêè ãåíîòèï³â.

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ ÿðà; óðîæàéí³ñòü; ïëàñòè÷í³ñòü; ñòàá³ëüí³ñòü; ãîìåîñòàòè÷í³ñòü; ñåëåêö³éíà ö³íí³ñòü.

ðåàêö³þ ñîðòó íà çì³íó ÷èííèê³â ñåðåäîâè-
ùà, à ñòàá³ëüí³ñòþ – â³äõèëåííÿ åìï³ðè÷íèõ 
äàíèõ ó êîæíîìó ñåðåäîâèù³ â³ä ñåðåäíüî¿ 
ðåàêö³¿ [1]. Àäàïòèâí³ñòü º îäí³ºþ ç íàéâàæ-
ëèâ³øèõ âëàñòèâîñòåé ñîðòó, òîìó ¿é ïðèä³-
ëÿþòü çíà÷íó óâàãó â ñåëåêö³éíèõ ïðîãðàìàõ 
á³ëüøîñò³ êðà¿í ñâ³òó. Äî òîãî æ ç ö³ºþ îçíà-
êîþ ò³ñíî ïîâ’ÿçàíå ïîíÿòòÿ åêîëîã³÷íî¿ ñòà-
á³ëüíîñò³, òîáòî çäàòíîñò³ ñîðòó ïðîòèñòîÿòè 
ñòðåñîâèì ôàêòîðàì. Ãîñòðî ïîñòàº çàïèòàí-
íÿ ñòàá³ë³çàö³¿ çáîð³â çåðíà ïøåíèö³, ùî ñòè-
ìóëþº ïîøóê øëÿõ³â ï³äâèùåííÿ àäàïòèâ-
íîãî ïîòåíö³àëó íîâîñòâîðþâàíèõ ñîðò³â [2].

Íà ð³ñò, ðîçâèòîê ³ âðîæàéí³ñòü ñ³ëüñüêî-
ãîñïîäàðñüêèõ êóëüòóð, çîêðåìà ïøåíèö³ 
ÿðî¿, âïëèâàþòü òàê³ êë³ìàòè÷í³ ÷èííèêè, 
ÿê îïàäè, òåìïåðàòóðà òà ñîíÿ÷íà ðàä³àö³ÿ. 
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Breeding and seed production

Òîìó â ñó÷àñí³é ñåëåêö³éí³é ïðàêòèö³ íàé-
âàæëèâ³øèì º ð³âåíü àäàïòèâíîãî ïîòåíö³àëó 
íîâîãî ñîðòó òà éîãî çäàòí³ñòü ïðèñòîñóâàòèñÿ 
äî ð³çíèõ çì³í ìåòåîðîëîã³÷íèõ ôàêòîð³â [3]. 

Ñîðò ³ç ñåðåäí³ìè, àëå ñòàá³ëüíèìè çà ðî-
êàìè ïîêàçíèêàìè ïðîäóêòèâíîñò³ òà ÿêîñò³ 
çíà÷íî ö³íí³øèé, í³æ ñîðò ³ç ïîòåíö³éíî âå-
ëèêèìè, àëå äóæå ì³íëèâèìè ïîêàçíèêàìè 
çà ðîêàìè òà óìîâàìè âèðîùóâàííÿ [4, 5]. 
Äëÿ ñåëåêö³¿ íà àäàïòèâí³ñòü åôåêòèâíèì º 
àíàë³ç çà ïîêàçíèêàìè åêîëîã³÷íî¿ ïëàñòè÷-
íîñò³ é ñòàá³ëüíîñò³ ç ìåòîþ âèÿâëåííÿ ãåíî-
òèï³â ç âèñîêîþ ñòàá³ëüí³ñòþ âðîæàéíîñò³ 
çåðíà [6, 7]. Àäàïòèâí³ñòü – îäíà ç íàéâàæ-
ëèâ³øèõ âëàñòèâîñòåé ñîðòó, òîìó ¿é ïðèä³-
ëÿþòü çíà÷íó óâàãó â ñåëåêö³éíèõ ïðîãðà-
ìàõ á³ëüøîñò³ êðà¿í ñâ³òó [8]. Ïîêàçíèêè 
åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ çà 
ïðîäóêòèâí³ñòþ ³ ê³ëüê³ñíèìè îçíàêàìè, ùî 
õàðàêòåðèçóþòü âðîæàéí³ñòü ³ ÿê³ñòü çåðíà, 
âèçíà÷àþòü äëÿ ð³çíèõ êóëüòóð: ïøåíèö³ 
îçèìî¿ [9, 10], ïøåíèö³ ÿðî¿ [11–15], ÿ÷ìåíþ 
ÿðîãî [16–18], òðèòèêàëå îçèìîãî [19, 20], â³â-
ñà [21, 22], ð³ïàêó îçèìîãî [23], ïðîñà [24], 
êóêóðóäçè [25], êâàñîë³ [26], ëüîíó [27] òîùî.

Ï³ä ÷àñ ï³äáîðó âèõ³äíîãî ìàòåð³àëó äëÿ 
ñåëåêö³¿ âàæëèâî çíàéòè ôîðìè ç âèñîêèì 
ð³âíåì ïðîÿâó ê³ëüê³ñíèõ îçíàê, ÿêèé áè ì³-
í³ìàëüíî çíèæóâàâñÿ çà íåñïðèÿòëèâèõ 
óìîâ ðîñòó òà ðîçâèòêó ðîñëèí [28].

Äîñâ³ä â³ò÷èçíÿíî¿ òà ñâ³òîâî¿ ñåëåêö³¿ 
ñâ³ä÷èòü, ùî ó ïðîöåñ³ ñòâîðåííÿ ñîðò³â ïøå-
íèö³ âèð³øàëüíå çíà÷åííÿ ìàº íàÿâí³ñòü âè-
õ³äíîãî ìàòåð³àëó, ÿêèé ïîºäíóº ïðîäóêòèâ-
í³ñòü ç àäàïòèâíèìè îçíàêàìè [29, 30]. Îòæå, 
äîñë³äæåííÿ åêîëîã³÷íî¿ àäàïòèâíîñò³ òà 
ïëàñòè÷íîñò³ îêðåìèõ ãåíîòèï³â ïîñ³äàº âàæ-
ëèâå ì³ñöå ó ñåëåêö³éí³é ïðàêòèö³ [31, 32].

Ìåòà äîñë³äæåíü – âèêîðèñòîâóþ÷è ñòà-
òèñòè÷í³ ìåòîäè, ïðîàíàë³çóâàòè çà ïîêàç-
íèêàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ é ñòàá³ëü-
íîñò³ ë³í³¿ êîíêóðñíîãî âèïðîáóâàííÿ ïøå-
íèö³ ì’ÿêî¿ ÿðî¿ òà âèÿâèòè ñåðåä íèõ òàê³, 
ùî âèð³çíÿþòüñÿ âèñîêîþ ñòàá³ëüí³ñòþ âðî-
æàéíîñò³ çåðíà.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
 Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2018–

2020 ðð. íà áàç³ ëàáîðàòîð³¿ ñåëåêö³¿ ÿðî¿ 
ïøåíèö³ íà ïîëÿõ ñåëåêö³éíî¿ ñ³âîçì³íè Ìè-
ðîí³âñüêîãî ³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. 
Ðåìåñëà ÍÀÀÍ. Îá’ºêòîì äîñë³äæåíü ñëóãó-
âàëè ë³í³¿, çàëó÷åí³ äî êîíêóðñíîãî âèïðî-
áóâàííÿ ïøåíèö³ ì’ÿêî¿ ÿðî¿. Ïîâòîðí³ñòü 
äîñë³äó ÷îòèðèðàçîâà. Ôåíîëîã³÷í³ ñïîñòåðå-
æåííÿ çä³éñíþâàëè çã³äíî ç Ìåòîäèêîþ äåð-
æàâíîãî ñîðòîâèïðîáóâàííÿ ñ³ëüñüêîãîñïî-
äàðñüêèõ êóëüòóð [33]. Ñòàòèñòè÷íèé àíàë³ç 

âèêîíóâàëè çà Ìåòîäèêîþ ñåëåêö³éíîãî åêñ-
ïåðèìåíòó (â ðîñëèííèöòâ³) [34]. Îö³íêó åêî-
ëîã³÷í³é ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ äàâàëè 
â³äïîâ³äíî äî ìåòîäèêè Eberhart S. A. òà 
Russell W. A. [35]. Òàê, ïëàñòè÷í³ñòü ñîðò³â 
îö³íþâàëè çà êîåô³ö³ºíòîì ðåãðåñ³¿ (b

i
), ùî 

õàðàêòåðèçóº ñåðåäíþ ðåàêö³þ ñîðòó íà çì³-
íó óìîâ ñåðåäîâèùà òà äàº çìîãó ïðîãíîçóâà-
òè çì³íó äîñë³äæóâàíî¿ îçíàêè â ìåæàõ êîí-
êðåòíèõ óìîâ. Âàð³àíñà â³äõèëåíü â³ä ë³í³¿ 
ðåãðåñ³¿ (S2

di
) äåìîíñòðóº, ÿê íàä³éíî ñîðò 

â³äïîâ³äàº ïëàñòè÷íîñò³, îö³íåí³é êîåô³ö³ºí-
òîì ðåãðåñ³¿ [21]. 

Êîåô³ö³ºíò ðåãðåñ³¿ (b
i
) ðîçðàõîâóâàëè çà 

ôîðìóëîþ:

b
i
 = Σj

 Y
ij
 I

j
/Σj 

I2
,

äå b
i
 – êîåô³ö³ºíò ðåãðåñ³¿ óðîæàéíîñò³ 

êîæíîãî (i-ãî) ñîðòîçðàçêà ó ñåðåäîâèù³ ç ïî-
ë³ïøåííÿì àáî ïîã³ðøåííÿì óìîâ; Y

ij
 – óðî-

æàéí³ñòü i-ãî ñîðòó â áóäü-ÿêèõ j-óìîâàõ;             
I
j
 – ³íäåêñ óìîâ, ùî º ð³çíèöåþ ì³æ ñåðåäí³ì 

âðîæàºì âñ³õ ñîðò³â ó öèõ óìîâàõ ³ çàãàëü-
íèì ñåðåäí³ì âðîæàºì óñ³õ äîñë³ä³â. 

Âàð³àíñó â³äõèëåíü â³ä ë³í³¿ ðåãðåñ³¿ (S2
di
)  

ðîçðàõîâóâàëè çà ôîðìóëîþ:

S2
di
 = Σ(Y

ij
 – (x + b

i
I

ij
))2/(n – 2),

äå Y
ij
 – óðîæàéí³ñòü i-ãî ñîðòó â áóäü-ÿêèõ 

j-óìîâàõ; x – ñåðåäíº çíà÷åííÿ îçíàêè çà âñ³ 
ðîêè äîñë³äæåíü; b

i 
– êîåô³ö³ºíò ðåãðåñ³¿; I

j
 – 

³íäåêñ j-óìîâ. 
Åêîëîã³÷íî ïëàñòè÷íèìè òà á³ëüø ïðèñòî-

ñîâàíèìè äî íåñïðèÿòëèâèõ óìîâ âèðîùó-
âàííÿ ââàæàþòü ãåíîòèïè ç êîåô³ö³ºíòîì 
ðåãðåñ³¿ b

i
 < 1; ñåðåäíüîïëàñòè÷íèìè – b

i
 = 1 

òà íèçüêîïëàñòè÷íèìè – b
i
 > 1. 

Çà ðåçóëüòàòàìè ðîçðàõóíêó ïàðàìåòð³â åêî-
ëîã³÷íî¿ ïëàñòè÷íîñò³ (b

i
) òà ñòàá³ëüíîñò³  (S2

di
) 

âèä³ëÿþòü 6 ãðóïóâàëüíèõ ðàíã³â (òàáë. 1). 
Ïîêàçíèêè ãîìåîñòàòè÷íîñò³ (Hom) òà ñåëåê-

ö³éíî¿ ö³ííîñò³ (Sc) âèçíà÷àëè ìåòîäîì, çàïðî-
ïîíîâàíèì Â. Â. Õàíã³ëüä³íèì ³ Ì. À. Ëèò-
âèíåíêîì [36], çà òàêèìè ôîðìóëàìè:

          x2

Hom =              σ ,

äå x – óçàãàëüíåíà çà ãåíîòèïîì ñåðåäíÿ 
àðèôìåòè÷íà; σ – ñåðåäíº êâàäðàòè÷íå â³ä-
õèëåííÿ.

         xlimS
c
 = x            x

opt
, 

äå x – óçàãàëüíåíà çà ãåíîòèïîì ñåðåäíÿ 
àðèôìåòè÷íà; x

lim
 òà x

opt
 – íàéìåíøå òà íàé-

á³ëüøå çíà÷åííÿ â³äïîâ³äíî.
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Çàãàëîì óïðîäîâæ ðîê³â ïðîâåäåííÿ äîñë³ä-
æåíü ã³äðîòåðì³÷í³ óìîâè âåãåòàö³¿ ïøåíèö³ 
ì’ÿêî¿ ÿðî¿ áóëè îïòèìàëüíèìè äëÿ âèðîùóâàí-
íÿ (ðèñ. 1). Äëÿ êîìïëåêñíî¿ õàðàêòåðèñòèêè 
çâîëîæåííÿ òåðèòîð³¿ òà ¿¿ òåìïåðàòóðíîãî ðå-
æèìó âèêîðèñòîâóþòü çàïðîïîíîâàíèé Ã. Ò. Ñå-
ëÿíèíîâèì ã³äðîòåðì³÷íèé êîåô³ö³ºíò (ÃÒÊ) 
[37], ùî ïîêàçóº â³äíîøåííÿ ñóìè îïàä³â çà ïåâ-
íèé ïåð³îä äî ñóìè òåìïåðàòóð âèùå í³æ 10 °Ñ 
ó òîé ñàìèé ïåð³îä. Ðîçðàõîâàíî çà ôîðìóëîþ:

                ΣrHTC = 
          0,1 × Σt °C

, 

Äå HTC – ã³äðîòåðì³÷íèé êîåô³ö³ºíò; Σr
 –

ñóìà îïàä³â çà ïåð³îä âåãåòàö³¿, ìì; Σt °C – 
ñóìà òåìïåðàòóð âèùå í³æ 10 °C çà òîé ñà-
ìèé ïåð³îä; 0,1 – ïîñò³éíèé êîåô³ö³ºíò.

Óìîâè çâîëîæåííÿ çà ïîêàçíèêàìè ÃÒÊ 
âèçíà÷àëè ÿê: < 0,40 – ñèëüíà ïîñóõà; 0,40–
0,79 – äóæå ïîñóøëèâ³; 0,80–1,09 – ïîñóøëè-
â³; 1,10–1,59 – îïòèìàëüí³; > 1,60 – íàäòî 
çâîëîæåí³. 

Òàáëèöÿ 1
Ãðóïóâàííÿ çà ïîêàçíèêàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ ë³í³é ïøåíèö³ ì’ÿêî¿ ÿðî¿
Ïîêàçíèêè ïëàñòè÷íîñò³; 

ñòàá³ëüíîñò³ Ãðóïóâàííÿ çà ïîêàçíèêàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ / ñòàá³ëüíîñò³ Ðàíã

b
i
 < 1; S2

di
 > 0 Ãåíîòèï ìàº êðàù³ ðåçóëüòàòè â íåñïðèÿòëèâèõ óìîâàõ / íåñòàá³ëüíèé 1

b
i
 < 1; S2

di
 = 0 Ãåíîòèï ìàº êðàù³ ðåçóëüòàòè â íåñïðèÿòëèâèõ óìîâàõ / ñòàá³ëüíèé 2

b
i
 = 1; S2

di
 = 0 Ãåíîòèï äîáðå â³äãóêóºòüñÿ íà ïîë³ïøåííÿ óìîâ / ñòàá³ëüíèé 3

b
i
 = 1; S2

di
 > 0 Ãåíîòèï äîáðå â³äãóêóºòüñÿ íà ïîë³ïøåííÿ óìîâ / íåñòàá³ëüíèé 4

b
i
 > 1; S2

di
 = 0 Ãåíîòèï ìàº êðàù³ ðåçóëüòàòè â ñïðèÿòëèâèõ óìîâàõ / ñòàá³ëüíèé 5

b
i
 > 1; S2

di
 > 0 Ãåíîòèï ìàº êðàù³ ðåçóëüòàòè â ñïðèÿòëèâèõ óìîâàõ / íåñòàá³ëüíèé 6

Ðåçóëüòàòè äîñë³äæåíü 
Ã³äðîòåðì³÷í³ óìîâè äîñë³äæóâàíèõ ðîê³â 

õà ðàêòåðèçóâàëèñÿ íåð³âíîì³ðíèì ðîçïîä³-
ëîì îïàä³â ³ ð³çíèì òåìïåðàòóðíèì ðåæèìîì 
(ðèñ. 1). Ó 2018 ð. ì³æôàçîâèé ïåð³îä «ñ³âáà – 
ñõîäè» â³äçíà÷àâñÿ ñèëüíîþ ïîñóõîþ (ÃÒÊ = 
0,12), ùî íåãàòèâíî âïëèíóëî íà îòðèìàí-
íÿ äðóæí³õ ñõîä³â ïøåíèö³ ì’ÿêî¿ ÿðî¿; 
ó 2019-ìó – ïîñóøëèâèìè óìîâàìè (ÃÒÊ = 
0,92); ó 2020 ð. – îïòèìàëüíèì çâîëîæåííÿì 
(ÃÒÊ = 1,18). Ïåð³îä «ñõîäè – âèõ³ä ó òðóáêó» 
âèð³çíÿâñÿ ïîñóøëèâèìè óìîâàìè (ÃÒÊ =
1,07) ó 2018 ð.; îïòèìàëüíèì çâîëîæåííÿì 
(ÃÒÊ = 1,57) – ó 2019-ìó òà íàäçâè÷àéíèì 
çâîëîæåííÿì (ÃÒÊ = 2,64) – ó 2020 ðîö³.

«Âèõ³ä ó òðóáêó – êîëîñ³ííÿ» – îäèí ³ç íàé-
âàæëèâ³øèõ ì³æôàçîâèõ ïåð³îä³â, îñê³ëüêè 
ñàìå òîä³ â³äáóâàºòüñÿ àêòèâíå ôîðìóâàííÿ 
òà äîçð³âàííÿ çåðíà ïøåíèö³ ÿðî¿, ùî ïî-
òðåáóº äîñòàòíüî¿ ê³ëüêîñò³ âîëîãè òà ïîæèâ-
íèõ ðå÷îâèí. Öåé ïåð³îä õàðàêòåðèçóâàâñÿ 

Ðèñ. 1. Ã³äðîòåðì³÷í³ óìîâè âåãåòàö³¿ ïøåíèö³ ì’ÿêî¿ ÿðî¿ (2018–2020 ðð.)

Ïðèì³òêà. ÑÑõ – ñ³âáà – ñõîäè; ÑõÂÒ – ñõîäè – âèõ³ä ó òðóáêó; ÂÒÊ – âèõ³ä ó òðóáêó – êîëîñ³ííÿ; 
ÊÏÑ – êîëîñ³ííÿ – ïîâíà ñòèãë³ñòü; ÑÁÏ – ñåðåäí³ áàãàòîð³÷í³ ïîêàçíèêè.
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íàäçâè÷àéíèìè óìîâàìè çâîëîæåííÿ ó 2018 
òà 2020 ðð. (ÃÒÊ = 2,35; 6,63 â³äïîâ³äíî) òà 
áóâ äóæå ïîñóøëèâèì (ÃÒÊ = 0,48) ó 2019 ð., 
ùî íåãàòèâíî âïëèíóëî íà ôîðìóâàííÿ âðî-
æàéíîñò³ ïøåíèö³ ÿðî¿. Ïåð³îä «êîëîñ³ííÿ –
ïîâ íà ñòèãë³ñòü» â³äçíà÷àâñÿ íàäçâè÷àéíèì 
çâîëîæåííÿì (ÃÒÊ = 1,75) ó 2018 ð.; îïòè-
ìàëüíèì (ÃÒÊ = 1,55) – ó 2019-ìó òà áóâ 
ïîñóøëèâèì (ÃÒÊ = 0,93) – ó 2020 ð. Çàãà-
ëîì äëÿ 2018–2019 ðð. ó ïåð³îä âåãåòàö³¿ õà-
ðàêòåðíèìè áóëè îïòèìàëüí³ óìîâè çâîëî-
æåííÿ (ÃÒÊ = 1,42; 1,35 â³äïîâ³äíî), ùî ñïðè-
ÿëî ôîðìóâàííþ òà íàëèâó çåðíà ïøåíèö³ 
ì’ÿêî¿ ÿðî¿, à 2020 ð. âèð³çíèâñÿ íàäçâè÷àé-
íèì çâîëîæåííÿì (ÃÒÊ = 1,80).

Îö³íêà ñåëåêö³éíîãî ìàòåð³àëó â ð³çí³ 
ðîêè äàº çìîãó îäåðæàòè ³íôîðìàö³þ ùîäî 
îñîáëèâîñòåé ðåàêö³¿ ãåíîòèï³â íà çì³íó åêî-
ëîã³÷íèõ óìîâ. Êîåô³ö³ºíò ðåãðåñ³¿ (b

i
) â³äî-

Òàáëèöÿ 2
Ïàðàìåòðè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³ ë³í³é 

êîíêóðñíîãî âèïðîáóâàííÿ çà âðîæàéí³ñòþ (2018–2020 ðð.)

Íàçâà ë³í³¿,
ñîðòó-ñòàíäàðòó

Óðîæàéí³ñòü çà ðîêàìè, ò/ãà Ïàðàìåòðè åêîëîã³÷íî¿
ïëàñòè÷íîñò³ / ñòàá³ëüíîñò³ Ðàíã

2018 2019 2020 x b
i

S2
di

‘Åëåã³ÿ ìèðîí³âñüêà’, St 4,13 4,09 3,47 3,90 2,51 0,00 5
Lutescens14-32 4,40 4,62 4,33 4,45 0,59 0,03 1
Lutescens 14-13 4,82 4,44 4,09 4,45 2,25 0,04 6
Erythrospermum 15-36 4,32 5,06 3,97 4,45 2,39 0,37 6
Erythrospermum 17-17 4,81 4,69 3,75 4,41 3,91 0,00 5
Erythrospermum 14-65 4,77 4,36 4,07 4,40 2,11 0,05 6
Lutescens 14-48 4,69 4,35 3,90 4,31 2,56 0,03 6
Erythrospermum 15-32 4,37 4,24 4,21 4,27 0,44 0,01 2
Lutescens 14-47 4,39 4,04 4,32 4,25 0,22 0,07 1
Erythrospermum 17-08 4,32 4,24 3,91 4,16 1,48 0,00 5
Erythrospermum 18-09 3,60 3,82 4,49 3,97 3,11 0,00 5
Lutescens 12-48 3,02 3,16 3,83 3,33 2,90 0,00 5

Í²Ð
0,05

0,46 0,61 0,29 – – – –

áðàæàº ñåðåäíþ ðåàêö³þ ãåíîòèïó íà çì³íó 
ôàêòîð³â ñåðåäîâèùà, äåìîíñòðóº éîãî ïëàñ-
òè÷í³ñòü ³ äîïîìàãàº ïðîãíîçóâàòè ì³íëè-
â³ñòü îçíàêè, äîñë³äæóâàíî¿ â ìåæàõ âèçíà-
÷åíèõ óìîâ. ×èì âèùå çíà÷åííÿ b

i
, òèì ÷óò-

ëèâ³øèé ñîðò äî çì³íè óìîâ âèðîùóâàííÿ. 
Âîäíî÷àñ b

i
 ìîæå íàáóâàòè ÿê ïîçèòèâíèõ 

(äëÿ á³ëüøîñò³ îçíàê), òàê ³ â³ä’ºìíèõ çíà-
÷åíü. ßêùî b

i
 = 0 àáî º áëèçüêèì äî íóëÿ, öå 

îçíà÷àº, ùî ñîðò íå ðåàãóº íà çì³íó óìîâ 
ñåðåäîâèùà. 

Âàð³àíñà ñòàá³ëüíîñò³ (S2
di
) ïîêàçóº, íà-

ñê³ëüêè íàä³éíî ñîðò â³äïîâ³äàº ïëàñòè÷íîñ-
ò³, îö³íåí³é êîåô³ö³ºíòîì ðåãðåñ³¿. ×èì áëèæ-
÷å (S2

di
) äî íóëÿ, òèì ìåíøå â³äð³çíÿþòüñÿ 

åìï³ðè÷í³ çíà÷åííÿ îçíàêè â³ä òåîðåòè÷íèõ, 
ðîçì³ùåíèõ íà ë³í³¿ ðåãðåñ³¿. Çðîñòàííÿ ïëàñ-
òè÷íîñò³ ñîðòó ÷àñòî ñïðè÷èíÿº çíèæåííÿ 
éîãî ñòàá³ëüíîñò³ [38–41].

Äîñë³äæåííÿìè âñòàíîâëåíî, ùî ñåðåäíÿ 
âðîæàéí³ñòü ë³í³é êîíêóðñíîãî âèïðîáóâàííÿ 
çà ïåð³îä 2018–2020 ðð. ñòàíîâèëà 4,20 ò/ãà. 

Íàéâèùèé ð³âåíü âðîæàéíîñò³ çàô³êñîâàíî 
ó ë³í³é Lutescens 14-32 – 4,45 ò/ãà, Lutes-
cens 14-13 – 4,45, Erythrospermum 15-36 – 
4,45, Ery th rospermum 17-17 – 4,41, Erythro-
spermum 14-65 – 4,40, Lutescens 14-48 – 4,31, 
Erythrospermum 15-32 – 4,27 ò/ãà (òàáë. 2).

Çà ðåçóëüòàòàìè ðîçðàõóíêó ïîêàçíèêà 
åêîëîã³÷íî¿ ïëàñòè÷íîñò³ âñòàíîâëåíî, ùî äî-
ñë³äæóâàí³ ë³í³¿ Lutescens 14-32 (b

i 
= 0,59), 

Erythrospermum 15-32 (b
i 
= 0,44), Lutescens 

14-47 (b
i 
= 0,22) º âèñîêîïëàñòè÷íèìè çà âðî-

æàéí³ñòþ, îñê³ëüêè ¿õí³é êîåô³ö³ºíò ðåãðåñ³¿ 
ìåíøèé çà îäèíèöþ (b

i
 < 1). Îòæå, ¿õ ìîæíà 

âèêîðèñòîâóâàòè íà åêñòåíñèâíèõ ôîíàõ, äå 
çà ì³í³ìàëüíèõ âèòðàò âîíè ìîæóòü çàáåçïå-
÷óâàòè ìàêñèìàëüíèé âðîæàé. Ðåøòà äîñë³-

äæóâàíèõ ë³í³é º íèçüêîïëàñòè÷íèìè çà âðî-
æàéí³ñòþ, îñê³ëüêè êîåô³ö³ºíò ðåãðåñ³¿ ó íèõ 
á³ëüøèé çà îäèíèöþ (b

i
 > 1). Òîìó âîíè çäàò-

í³ äàâàòè ìàêñèìàëüíèé ð³âåíü âðîæàéíîñò³ 
çà äîòðèìàííÿ âñ³õ àãðîòåõí³÷íèõ âèìîã. 

Ðîçðàõóíêè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ (S2
di
) 

ñâ³ä÷àòü, ùî ñòàá³ëüíèìè º ë³í³¿, âàð³àíñà 
ñòàá³ëüíîñò³ ÿêèõ äîð³âíþº íóëþ  (S2

di
 = 0,00) 

àáî áëèçüêà äî íóëÿ (S2
di
) = (S2

di
 = 0,01), à ñàìå: 

Erythrospermum 17-17, Erythrospermum 17-08, 
Erythrospermum 18-09, Lutescens 12-48 òà 
Erythrospermum 17-17. 

Ç ïîãëÿäó ïðàêòè÷íîñò³ ö³ííèìè ââàæà-
þòü ë³í³¿ ³ç ñóêóïíèì ïðîÿâîì âèñîêî¿ åêî-
ëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëüíîñò³. Íà-
ïðèêëàä, Erythrospermum 15-32 (b

i
 = 0,44; 

S2
di
 = 0,01, ùî âêàçóº íà ¿¿ íèçüêó íîðìó 

ðåàêö³¿ òà çäàòí³ñòü çàáåçïå÷óâàòè íåçì³ííî 
âèñîêèé ð³âåíü âðîæàéíîñò³ çà áóäü-ÿêèõ 
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óìîâ âèðîùóâàííÿ). Âèñîêîïëàñòè÷íèìè, 
àëå íåñòàá³ëüíèìè (b

i 
< 1; S2

di 
> 0)  òàêîæ º 

ë³í³¿ Lutescens 14-13 (b
i
 = 0,59; S2

di
 = 0,03) ³ 

Lutescens 14-47 (b
i
 = 0,22; S2

di
 = 0,07), ÿê³ 

çàáåçïå÷óþòü âèñîêèé ð³âåíü âðîæàéíîñò³ çà 
ñïðèÿòëèâèõ óìîâ âèðîùóâàííÿ.

Çã³äíî ç³ âêàçàíèì ãðóïóâàííÿì (òàáë. 1) 
íàéö³íí³øèìè ñë³ä ââàæàòè ë³í³¿ äðóãîãî 
ðàíãó (b

i 
< 1; S2

di 
= 0) ³ Lutescens 14-13. Ë³í³¿ 

Lutescens 14-32 òà Lutescens 14-47 íàëåæàòü 
äî ïåðøîãî ðàíãó (b

i 
< 1; S2

di 
> 0), âèð³çíÿ-

þòüñÿ íåçì³ííî âèñîêîþ âðîæàéí³ñòþ çà 
áóäü-ÿêèõ óìîâ, ïðîòå º íåñòàá³ëüíèìè. Äî 
ï’ÿòîãî ðàíãó (b

i 
> 1; S2

di 
= 0) çàðàõîâóþòü 

ë³í³¿, çäàòí³ çàáåçïå÷óâàòè âèñîêó âðîæàé-

í³ñòü ëèøå çà ñïðèÿòëèâèõ óìîâ âèðîùóâàí-
íÿ, à ñàìå: Erythrospermum 17-17, Erythro-
sper mum 17-08, Erythrospermum 18-09, Lutes-
cens 12-48 òà ñîðò-ñòàíäàðò. Ðåøòà ë³í³é íå-
ñòàá³ëüí³, ïðîòå âèñîêîâðîæàéí³ çà ñïðèÿò-
ëèâèõ óìîâ âèðîùóâàííÿ – øîñòèé ðàíã           
(b

i 
> 1; S2

di 
> 0).

Âàæëèâèì ïîêàçíèêîì ñò³éêîñò³ º ãîìåîñ-
òàòè÷í³ñòü, òîáòî çäàòí³ñòü ãåíîòèï³â çìåí-
øóâàòè íàñë³äêè âïëèâó øê³äëèâèõ á³îòè÷-
íèõ òà àá³îòè÷íèõ ôàêòîð³â. Ò³ñíèé çâ’ÿçîê 
ãîìåîñòàòè÷íîñò³ (Hom) ç êîåô³ö³ºíòîì âàð³-
àö³¿ (CV) ÷³òêî â³äîáðàæàº ñòàá³ëüí³ñòü âðî-
æàéíîñò³ ó ì³íëèâèõ óìîâàõ íàâêîëèøíüîãî 
ñåðåäîâèùà [42].

Òàáëèöÿ 3
Ïàðàìåòðè àäàïòèâíîñò³ êðàùèõ ë³í³é êîíêóðñíîãî âèïðîáóâàííÿ

çà âðîæàéí³ñòþ (2018–2020 ðð.)
Íàçâà ë³í³¿,

ñîðòó-ñòàíäàðòó
Óðîæàéí³ñòü çà ðîêàìè, ò/ãà Ïàðàìåòðè àäàïòèâíîñò³

2018 2019 2020 x CV, % Hom Sc
‘Åëåã³ÿ ìèðîí³âñüêà’, St 4,13 4,09 3,47 3,90 9,61 40,56 3,27
Lutescens14-32 4,40 4,62 4,33 4,45 3,40 54,60 4,17
Lutescens 14-13 4,82 4,44 4,09 4,45 8,15 35,60 3,78
Erythrospermum 15-36 4,32 5,06 3,97 4,45 12,50 130,56 3,49
Erythrospermum 17-17 4,81 4,69 3,75 4,41 13,19 33,47 3,44
Erythrospermum 14-65 4,77 4,36 4,07 4,40 8,02 54,84 3,75
Lutescens 14-48 4,69 4,35 3,90 4,31 9,25 46,66 3,58
Erythrospermum 15-32 4,37 4,24 4,21 4,27 2,07 206,42 4,11
Lutescens 14-47 4,39 4,04 4,32 4,25 4,32 98,41 3,91
Erythrospermum 17-08 4,32 4,24 3,91 4,16 5,29 78,57 3,76
Erythrospermum 18-09 3,60 3,82 4,49 3,97 11,71 33,92 3,18
Lutescens 12-48 3,02 3,16 3,83 3,33 12,91 25,82 2,63

Í²Ð
0,05

0,46 0,61 0,29 – – – –

Âèñîêà ãîìåîñòàòè÷í³ñòü òà íèçüêèé ð³âåíü 
êîåô³ö³ºíòà âàð³àö³¿ (CV ≤ 10,0%) áóëè ó ë³í³é 
Erythrospermum 15-32 (Hom = 206,42), 
Lutescens 14-47 (Hom = 98,41), Erythrospermum 
17-08 (Hom = 78,57), Erythrospermum 14-65 
(Hom = 54,84), Lutescens 14-32 (Hom = 54,60), 
Lutescens 14-48 (Hom = 46,66) ³ Lutescens 
14-13 (Hom = 35,60). Ðåøòà äîñë³äæóâàíèõ 
ë³í³é ìàëè ñåðåäí³é ð³âåíü ãîìåîñòàòè÷íîñò³  
(20,0%≤CV≥10,1%): Erythrospermum 15-36 – 
Hom = 130,56; Erythrospermum 18-09 – 
Hom = 33,92; Erythrospermum 14-65 – Hom = 
33,47; Lutescens 12-48 – Hom = 25,82 (òàáë. 3). 

Ñåëåêö³éíà ö³íí³ñòü (Sc) äàº çìîãó âèîêðå-
ìèòè ë³í³¿, ùî ïîºäíóþòü â ñîá³ âèñîêó àáî 
ñåðåäíþ âðîæàéí³ñòü òà ñòàá³ëüíó ¿¿ ðåàë³çà-
ö³þ â ì³íëèâèõ óìîâàõ âèðîùóâàííÿ [42]. 
Íàéâèùà ñåëåêö³éíà ö³íí³ñòü ó ãåíîòèï³â ç 
íèçüêèì êîåô³ö³ºíòîì âàð³àö³¿ (CV ≤ 10,0%) 
òà âèñîêîþ ãîìåîñòàòè÷í³ñòþ, à ñàìå: Eryth-
ros permum 15-32 (Hom = 206,42, Sc = 4,11), 
Lutescens 14-47 (Hom = 98,41, Sc = 3,91), 
Erythrospermum 17-08 (Hom = 78,57, Sc = 
3,76), Erythrospermum 14-65 (Hom = 54,84, 

Sc = 3,75), Lutescens 14-32 (Hom = 54,60, 
Sc = 4,17), Lutescens 14-13 (Hom = 35,60, Sc = 
3,78), Lutescens 14-48 (Hom = 46,66, Sc = 3,58).

Âèñíîâêè
Îö³íêà ñåëåêö³éíîãî ìàòåð³àëó ìàº âàæ-

ëèâå çíà÷åííÿ äëÿ ñòâîðåííÿ íîâèõ âèñîêî-
ïðîäóêòèâíèõ ñîðò³â ³ç âåëèêèì àäàïòèâíèì 
ïîòåíö³àëîì. Ìåòîä îö³íêè åêîëîã³÷íî¿ ïëàñ-
òè÷íîñò³ òà âàð³àíñè ¿¿ ñòàá³ëüíîñò³ äàâ çìî-
ãó äèôåðåíö³þâàòè ë³í³¿ ïøåíèö³ ì’ÿêî¿ ÿðî¿ 
êîíêóðñíîãî âèïðîáóâàííÿ çà ðåàêö³ºþ íà 
çì³íó óìîâ âèðîùóâàííÿ. 

Âñòàíîâëåíî, ùî íàéá³ëüø ö³ííîþ çà ñó-
êóïíèì ï ðîÿâîì âèñîêî¿ åêîëîã³÷íî¿ ïëàñ-
òè÷íîñò³ òà ñòàá³ëüíîñò³ º ë³í³ÿ Erythrosper-
mum 15-32: b

i
 = 0,44; S2

di
 = 0,01, ùî âêàçóº 

íà íèçüêó íîðìó ðåàêö³¿ òà çäàòí³ñòü çàáåç-
ïå÷óâàòè âèñîêó âðîæàéí³ñòü çà áóäü-ÿêèõ 
óìîâ âèðîùóâàííÿ. Äëÿ îïòèìàëüí³øîãî 
â³äáîðó ñåëåêö³éíîãî ìàòåð³àëó çà ïîêàçíè-
êàìè åêîëîã³÷íî¿ ïëàñòè÷íîñò³ òà ñòàá³ëü-
íîñò³ ó ñåëåêö³éíèõ ïðîãðàìàõ ñë³ä âðàõîâó-
âàòè ðàíæîâàí³ îö³íêè ãåíîòèï³â.
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Purpose. To analyze lines of competitive testing of soft 
spring wheat in terms of ecological plasticity and stability 
using statistical methods of analysis and identify lines with 
high stability of grain yield. Methods. The studies were car-
ried out during 2018–2020, on the basis of the V. M. Remes-
lo Myronivka Institute of Wheat NAAS of Ukraine. When 
considering the results obtained, generally accepted methods
of genetic and statistical analysis were used. Results. 
Evaluation of breeding material in different years makes it 
possible to obtain information about the characteristics 
of the reaction of genotypes to changes in environmental 
conditions. As a result of the studies, it was found that the 
lines Lutescens 14-32 (b

i
 = 0.59), Erythrospermum 15-32 

(b
i
 = 0.44), Lutescens 14-47 (b

i
 = 0.22) were of high plas-

ticity. Calculations of ecological stability indicate that 
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lines are considered stable, the variance of stability is zero 
or close to zero. From a practical point of view, lines with a 
combined manifestation of high ecological plasticity and 
stability are considered valuable. This was the line Erythro-
spermum 15-32 (b

i
 = 0.44; S2

di
 = 0.01) that indicates its 

low reaction rate and the ability to provide a consistently 
high level of yield under any growing conditions. The most 
valuable are the genotypes that combine a low level of the 
coefficient of variation, high homeostaticity and bree-
ding value, which include the lines Erythrospermum 15-32 
(Hom = 206.42, Sc = 4.11), Lutescens 14-47 (Hom = 98.41, 
Sc = 3.91), Erythrospermum 17-08 (Hom = 78.57, Sc =
3.76), Erythrospermum 14-65 (Hom = 54.84, Sc = 3.75), Lu-
tescens 14-32 (Hom = 54.60, Sc = 4.17), Lutescens 14-13 
(Hom = 35.60, Sc = 3.78), Lutescens 14-48 (Hom = 46.66, 
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Sc = 3.58). Conclusions. The evaluation of breeding mate-
rial is of great importance when creating new high-perfor-
mance varieties with adaptive potential. The method for 
assessing ecological plasticity and variants of its stability 
made it possible to differentiate wheat lines of soft spring 
competitive testing by their response to changes in gro-

wing conditions. For a more optimal selection of breed-
ing material in terms of ecological plasticity and stability, 
breeding programs should take into account ranked esti-
mates of genotypes.

Keywords: spring wheat; productivity; plasticity; stability; 
homeostatic; breeding value.
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