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Ìåòà. Ïðîâåñòè êëàñòåðèçàö³þ ñîðò³â ñî¿, ïðèäàòíèõ äëÿ âèðîùóâàííÿ â ð³çíèõ àãðîêë³ìàòè÷íèõ ðåã³îíàõ Óêðà¿íè, çà 
îçíàêîþ âðîæàéíîñò³ òà âèÿâèòè âïëèâ íà ¿õí³ ãîñïîäàðñüêî-ö³íí³ õàðàêòåðèñòèêè ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ Ñòåïó, 
Ë³ñîñòåïó òà Ïîë³ññÿ ç ìåòîþ íàäàííÿ ðåêîìåíäàö³é âèðîáíèêàì ùîäî äîáîðó ñîðòèìåíòó äëÿ ãîñïîäàðñòâ. Ìåòîäè. 
Ó ïðîöåñ³ äîñë³äæåíü âèêîðèñòîâóâàëè ëàáîðàòîðíèé, ðîçðàõóíêîâèé ³ ñòàòèñòè÷íèé ìåòîäè. Ðåçóëüòàòè. Íàéâèùèé 
óì³ñò îë³¿ îòðèìàíî 2019 ð. â ñòåïîâ³é çîí³ ó íàñ³íí³ òàêèõ ñîðò³â, ÿê ‘ES COMPOSITOR’ (25,8%), ‘×óðà¿âíà’ (25,7%), ‘Atacama’ 
(25,7%) é ‘Acardia’ (25,3%); â ïîë³ñüê³é – ‘ES COMPOSITOR’ (24,7%) é ‘Acardia’ (24,2%). Íàéá³ëüøå «ñèðîãî ïðîòå¿íó» 
îäåðæàíî ó 2020 ð. â Ë³ñîñòåïó, çîêðåìà ìàê ñèìàëüíèìè çíà÷åííÿìè õàðàêòåðèçóâàâñÿ ñîðò ‘ES BACHELOR’ – 45,3%. 
Íåçàëåæíî â³ä âïëèâó ôàêòîð³â âèñîê³ ïîêàçíèêè âðîæàéíîñò³ çàáåçïå÷èëè ‘Atacama’ (2,4– 3,4 ò/ãà), ‘Acardia’ (2,5–3,2 ò/ãà),
‘ES COMPOSITOR’ (2,4–3,5 ò/ãà) òà ‘ES CHANCELLOR’ (2,5–2,9 ò/ãà); íèçüê³ – ‘×óðà¿âíà’ (2,3–2,7 ò/ãà), ‘ES BACHELOR’ (2,2–
2,7 ò/ãà). Óðîæàéí³ñòü ‘Adessa’, ‘RGT SPHINXA’ (ïî 2,7–3,0 ò/ãà) é ‘SOLENA’ (2,7–3,2 ò/ãà) çàëåæàëà â³ä ïîãîäíèõ óìîâ 
ðîêó. Â çîí³ Ñòåïó çà ïîêàçíèêàìè âðîæàéíîñò³ âèä³ëåíî òðè êëàñòåðè: ïåðøèé – ñîðòè ‘Atacama’, ‘ES COMPOSITOR’ ³ 
‘×óðà¿âíà’, äðóãèé – ‘Adessa’, ‘RGT SPHINXA’ é ‘ES BACHELOR’, òðåò³é – ‘Acardia’ òà ‘ES CHANCELLOR’; ó Ë³ñîñòåïó – ÷îòèðè: 
ïåðøèé – ‘Adessa’, ‘RGT SPHINXA’ é ‘ES CHANCELLOR’, äðóãèé – ‘×óðà¿âíà’ òà ‘ES BACHELOR’, òðåò³é – ‘Acardia’ é ‘SOLENA’, 
÷åòâåðòèé – ‘Atacama’ òà ‘ES COMPOSITOR’; íà Ïîë³ññ³ – äâà êëàñòåðè: ïåðøèé – ‘RGT SPHINXA’, ‘ES COMPOSITOR’ òà                                            
‘ES CHANCELLOR’, äðóãèé – ‘Acardia’ é ‘Angelica’. Âèñíîâêè. Äëÿ âèðîùóâàííÿ â îäíîìó ãîñïîäàðñòâ³ íåîáõ³äíî îáèðàòè 
ñîðòè, ùî çà ðåçóëüòàòàìè àíàë³çó îïèíèëèñÿ â ð³çíèõ êëàñòåðàõ. À òèõ, ÿê³ ïåðåáóâàþòü â îäíîìó, íàâïàêè, óíèêàòè, 
àäæå âîíè ïðèáëèçíî îäíàêîâî ðåàãóþòü íà óìîâè âèðîùóâàííÿ, òîìó é íà ä³þ íåñïðèÿòëèâèõ ôàêòîð³â ñåðåäîâèùà 
ìîæóòü çðåàãóâàòè àíàëîã³÷íî.
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Âñòóï
Áîáîâ³ – âàæëèâà ÷àñòèíà ðàö³îíó â á³ëü-

øîñò³ ðåã³îí³â ñâ³òó çàâäÿêè âèñîêîìó âì³ñ-
òó â íèõ ìàêðî- òà ì³êðîåëåìåíò³â, çäàòíîñ-
ò³ àäàïòóâàòèñÿ äî óìîâ âèðîùóâàííÿ é 
íèçüêèì âèòðàòàì íà ¿õ âèðîáíèöòâî. Íàé-
á³ëüø êóëüòèâîâàíîþ ñåðåä ïðåäñòàâíèê³â 
ö³º¿ ðîäèíè çà îñòàíí³ òðè äåñÿòèë³òòÿ º 
ñîÿ [1]. ×åðåç âèñîêó ïðîäóêòèâí³ñòü, óí³-
âåðñàëüí³ñòü âèêîðèñòàííÿ, çáàëàíñîâàí³ñòü 
á³ëêà çà àì³íîêèñëîòíèì ñêëàäîì ³ éîãî 
ôóíêö³îíàëüíó àêòèâí³ñòü [1–3] âîíà ïîñ³-

äàº ïåðøå ì³ñöå ó ñâ³òîâ³é ï³ðàì³ä³ ðîñëèí-
íîãî á³ëêà ÿê çà ïëîùàìè ïîñ³âó, òàê ³ çà 
âàëîâèì çáîðîì çåðíà ñåðåä îäíîð³÷íèõ çåðíî-
áîáîâèõ òà îë³éíèõ êóëüòóð [5–9].

Ç ïîÿâîþ íîâèõ âèñîêîïðîäóêòèâíèõ ñîð-
ò³â ñî¿ ðîçøèðèâñÿ íå ëèøå àðåàë ¿¿ âèðîùó-
âàííÿ, àëå é ï³äâèùèëàñÿ âðîæàéí³ñòü. Çíà-
÷åííÿ ñîðòó îñîáëèâî çðîñëî â óìîâàõ ãëî-
áàëüíîãî ïîòåïë³ííÿ, êîëè òåìïåðàòóðí³ 
êîëèâàííÿ ñïðè÷èíÿþòü ñòðåñîâèé ñòàí ðîñ-
ëèí, çíèæåííÿ ¿õíüî¿ ïðîäóêòèâíîñò³ òà ïî-
ã³ðøåííÿ ÿêîñò³ ïðîäóêö³¿ [9–12]. Ïåð³îäè÷-
íå óòî÷íåííÿ îïòèìóì³â ê³ëüêîñò³ âîëîãè é 
òåïëà òàêîæ º àêòóàëüíèì ÷åðåç çì³íó ìå-
òåîðîëîã³÷íèõ óìîâ [13–15]. Ñòâîðåííÿ òà 
âïðîâàäæåííÿ íîâèõ ïðèñòîñîâàíèõ äî ïåâ-
íî¿ ´ðóíòîâî-êë³ìàòè÷íî¿ çîíè ñîðò³â ñî¿ ³ 
êîìïëåêñíèé íàóêîâèé ï³äõ³ä äî ¿õ äîáîðó 
äàþòü çìîãó ï³äâèùèòè âðîæàéí³ñòü, ñòàá³-
ë³çóâàòè âèðîáíèöòâî, à òàêîæ çì³íèòè á³î-
õ³ì³÷íèé ñêëàä íàñ³ííÿ [16–19]. Êîæåí ñîðò 
õàðàêòåðèçóºòüñÿ ïåâíèìè ïîêàçíèêàìè 
âðîæàéíîñò³ òà á³îõ³ì³÷íîþ é òåõíîëîã³÷-
íîþ ÿê³ñòþ òîâàðíî¿ ïðîäóêö³¿.

Äèìèòðîâ Â. Ã. ó ñâî¿õ äîñë³äæåííÿõ [20] 
ñòâåðäæóº, ùî âèêîðèñòàííÿ ó âèðîáíèöòâ³ 
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ñîðò³â ñî¿ îäíîãî âëàñíèêà ÷àñòî ïðèçâîäèòü 
äî òîãî, ùî âîíè îäíàêîâî ðåàãóþòü íà óìîâè 
âèðîùóâàííÿ, à òîìó çàì³ñòü çìåíøåííÿ ðè-
çèê³â ³ ãàðàíò³¿ ñòàá³ëüíîãî âàëîâîãî çáîðó 
âðîæàéí³ñòü çàëèøàºòüñÿ íèçüêîþ. Öå ìîæå 
áóòè ñïðè÷èíåíî àäàïòàö³éíèìè òà ãåíåòè÷-
íèìè çì³íàìè. Îñòàíí³ ïîëÿãàþòü ó òîìó, ùî 
â ïðîöåñ³ ñåëåêö³¿ ÷àñòî âèêîðèñòîâóþòü îäí³ 
é ò³ ñàì³ êîìïîíåíòè, òîìó îäåðæàíèé ñîðò 
ìîæå â³äð³çíÿòèñÿ â³ä ³íøèõ ç óñòàíîâè îðè-
ã³íàòîðà çà çîâí³øí³ìè îçíàêàìè, âò³ì ìàòè 
àíàëîã³÷íó ¿õí³é ðåàêö³þ íà çì³íó ïîãîäíèõ 
óìîâ ³ ôàêòîð³â òåõíîëîã³¿.

Çàâäÿêè íîâèì ìåòîäàì àíàë³çó, âèêîðèñ-
òîâóâàíèì ó ïðîöåñ³ êîìïëåêñíîãî îö³íþâàí-
íÿ ñó÷àñíèõ ñîðò³â ñî¿, ìîæëèâî îáðîáëÿòè 
âåëèê³ ìàñèâè äàíèõ ³ ïðèéìàòè ð³øåííÿ íà 
îñíîâ³ åâðèñòè÷íèõ àëãîðèòì³â ðîçðàõóíêó.

Ìåòà äîñë³äæåíü – ïðîâåñòè êëàñòåðèçà-
ö³þ ñîðò³â ñî¿, ïðèäàòíèõ äëÿ âèðîùóâàííÿ 
â ð³çíèõ àãðîêë³ìàòè÷íèõ ðåã³îíàõ Óêðà¿-
íè, çà îçíàêîþ âðîæàéíîñò³ òà âèÿâèòè 
âïëèâ íà ¿õí³ ãîñïîäàðñüêî-ö³íí³ õàðàêòå-
ðèñòèêè ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ Ñòåïó, 
Ë³ñîñòåïó òà Ïîë³ññÿ ç ìåòîþ íàäàííÿ ðåêî-
ìåíäàö³é âèðîáíèêàì ùîäî äîáîðó ñîðò³â 
äëÿ ãîñïîäàðñòâ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Åêñïåðèìåíòàëüí³ äîñë³äæåííÿ âèêîíóâà-

ëè ïðîòÿãîì 2019–2020 ðð. íà äîñë³äíèõ ïî-
ëÿõ ô³ë³é Óêðà¿íñüêîãî ³íñòèòóòó åêñïåðòè-
çè ñîðò³â ðîñëèí (Ë³ñîñòåï – Â³ííèöüêà, 
Ñóìñüêà, ×åðí³âåöüêà; Ïîë³ññÿ – ²âàíî-
Ôðàíê³âñüêà, Ëüâ³âñüêà, Ð³âíåíñüêà; Ñòåï –
Äí³ïðîïåòðîâñüêà, Ê³ðîâîãðàäñüêà, Ëóãàí-
ñüêà ô³ë³¿) â³äïîâ³äíî äî Ìåòîäèêè ïðîâå-
äåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí íà ïðèäàòí³ñòü äî ïîøèðåííÿ â 
Óêðà¿í³ (çàãàëüíà ÷àñòèíà) [21]. 

Ìàòåð³àëîì ñëóãóâàëè 10 ñîðò³â ñî¿ ð³çíîãî 
åêîëîãî-ãåîãðàô³÷íîãî ïîõîäæåííÿ (‘Angelica’,
‘Atacama’, ‘Acardia’, ‘Adessa’ – Àâñòð³ÿ; ‘×óðà-
¿âíà’ – Óêðà¿íà; ‘SOLENA’, ‘RGT SPHINXA’, 
‘ES COMPOSITOR’, ‘ES CHANCELLOR’, ‘ES 
BACHELOR’ – Ôðàíö³ÿ), âíåñåíèõ äî Äåð-
æàâíîãî ðåºñòðó ñîðò³â ðîñëèí, ïðèäàòíèõ 
äëÿ ïîøèðåííÿ â Óêðà¿í³.

Óì³ñò ñèðîãî ïðîòå¿íó òà îë³¿ â íàñ³íí³ âèç-
íà÷àëè åêñïðåñ-ìåòîäîì çà äîïîìîãîþ ³íô-
ðà÷åðâîíîãî àíàë³çàòîðà Infratek 1241 
(FOSS, Äàí³ÿ) íà áàç³ ëàáîðàòîð³¿ ïîêàçíèê³â 
ÿêîñò³ ñîðò³â ðîñëèí Ó²ÅÑÐ. Ëàáîðàòîðí³ äîñ-
ë³äæåííÿ çä³éñíþâàëè â³äïîâ³äíî äî Ìåòî-
äèêè ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòè-
çè ñîðò³â ðîñëèí íà ïðèäàòí³ñòü äî ïîøèðåí-
íÿ â Óêðà¿í³. Ìåòîäè âèçíà÷åííÿ ïîêàçíè-
ê³â ÿêîñò³ ïðîäóêö³¿ ðîñëèííèöòâà [22]. 

Çá³ð îë³¿ òà á³ëêà ç ãåêòàðà âñòàíîâëþâàëè 
çà ôîðìóëàìè:

Àî = Ó × Ê × Æ;
Àá = Ó × Ê × ÑÏ,
äå Àî – çá³ð îë³¿; Àá – çá³ð á³ëêà; Ó – âðî-

æàéí³ñòü (ò/ãà) çà ñòàíäàðòíî¿ âîëîãîñò³;               
Ê – êîåô³ö³ºíò ñóõî¿ ðå÷îâèíè; Æ – ÷àñòêà 
æèðó â íàñ³íí³, %; ÑÏ – óì³ñò «ñèðîãî ïðî-
òå¿íó» â íàñ³íí³, %.

Äëÿ îö³íþâàííÿ ã³äðîòåðì³÷íèõ óìîâ ðî-
ê³â äîñë³äæåíü çàñòîñîâóâàëè ã³äðîòåðì³÷-
íèé êîåô³ö³ºíò (ÃÒÊ) [23], ðîçðàõîâóâàíèé 
çà ôîðìóëîþ: 

ÃÒÊ = ΣR × 10 / ΣÒ,
äå ΣR – ñóìà îïàä³â çà ïåð³îä ç òåìïåðàòó-

ðîþ ïîíàä 10 °Ñ; ΣÒ – ñóìà òåìïåðàòóð ïî-
íàä 10 °Ñ çà â³äïîâ³äíèé ïåð³îä. 

ßêùî çíà÷åííÿ ÃÒÊ ñòàíîâèòü äî 0,4 – 
ãîñòðî ïîñóøëèâèé; 041–0,70 – äóæå ïî-
ñóøëèâèé; 0,71–1,00 – ïîñóøëèâèé; 1,01–
1,30 – ñëàáêî ïîñóøëèâèé; 1,31–1,60 – 
îïòèìàëüíèé; > 1,6 – ïåðåçâîëîæåíèé. 

Åôåêòèâí³ñòü âèêîðèñòàííÿ òåïëîâèõ ðå-
ñóðñ³â îö³íþâàëè çà òåìïåðàòóðíèì ³íäåê-
ñîì (T³) [24, 25], ïîñëóãîâóþ÷èñü ôîðìóëîþ:

T³ = ∑T °Ñ / Ó,
äå ∑T °Ñ – ñóìà òåìïåðàòóð çà ïåð³îä âåãå-

òàö³¿, °Ñ; Ó – óðîæàéí³ñòü, ò/ãà.
Äëÿ õàðàêòåðèñòèêè óìîâ âèðîùóâàííÿ 

îá÷èñëåíî ³íäåêñ óìîâ ñåðåäîâèùà (Ij) [26]: 
Ij = (∑Ƴij / v) – (∑∑Ƴij / vn),
äå ∑Ƴij – ñóìà âðîæàéíîñò³ âñ³õ ñîðò³â çà 

j-ð³ê; ∑∑Ƴij – ñóìà âðîæàéíîñò³ âñ³õ ñîðò³â 
çà âñ³ ðîêè; v – ê³ëüê³ñòü ñîðò³â; n – ê³ëü-
ê³ñòü ðîê³â.

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ äàíèõ 
çä³éñíþâàëè çà äîïîìîãîþ êîìï’þòåðíî¿ 
ïðîãðàìè Statistica [27, 28].

Ï³ä ÷àñ äîñë³äæåííÿ âèêîðèñòîâóâàëè 
îäèí ç³ ñòàòèñòè÷íèõ ìåòîä³â ãðóïóâàííÿ 
äàíèõ óðîæàéíîñò³, à ñàìå: êëàñòåðíèé àíà-
ë³ç (àíãë. Data clustering), ñóòü ÿêîãî ïîëÿ-
ãàº ó âñòàíîâëåíí³ îïòèìàëüíîãî çíà÷åííÿ 
ôóíêö³¿ ñïîñîáîì çáîðó ³íôîðìàö³¿ ïðî âè-
á³ðêó îá’ºêò³â òà ïîäàëüøîãî âïîðÿäêóâàí-
íÿ ¿õ ó ïîð³âíÿíî îäíîð³äí³ ãðóïè (êëàñòå-
ðè), ÿê³ õàðàêòåðèçóþòüñÿ çàãàëüíîþ âëàñ-
òèâ³ñòþ ³ ñóòòºâî â³äð³çíÿþòüñÿ îäíà â³ä 
îäíî¿ [20, 29–31]. Öå äàº çìîãó îö³íèòè ñîð-
òè çà ïîêàçíèêàìè âðîæàéíîñò³, ïîä³ëèòè ¿õ 
íà ãðóïè çà ìàêñèìàëüíîþ ïîä³áí³ñòþ â 
ìåæàõ êîæíîãî ç êëàñòåð³â ³, ÿê íàñë³äîê, 
óíèêíóòè íåäîáîðó âðîæàþ.

Ðåçóëüòàòè äîñë³äæåíü 
¥ðóíòîâî-êë³ìàòè÷í³ óìîâè ðîê³â äîñë³-

äæåíü áóëè òèïîâèìè äëÿ Ë³ñîñòåïó, Ïîë³ññÿ 
òà Ñòåïó Óêðà¿íè é äàëè çìîãó âñåá³÷íî òà 
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îá’ºêòèâíî îö³íèòè ñîðòè ñî¿ çà ôîðìóâàí-
íÿì êîìïëåêñó ãîñïîäàðñüêî-ö³ííèõ îçíàê.

Äëÿ êîìïëåêñíî¿ îö³íêè óìîâ çâîëîæåííÿ 
âïðîäîâæ 2019–2020 ðð. òà âèçíà÷åííÿ 
âïëèâó ôàêòîð³â ñåðåäîâèùà íà ïðîäóêòèâ-
í³ñòü, óì³ñò ñèðîãî ïðîòå¿íó é îë³¿ â ñî¿ îá-
÷èñëþâàëè ã³äðîòåðì³÷íèé êîåô³ö³ºíò (ÃÒÊ). 

Öå ³íòåãðàëüíèé ïîêàçíèê ã³äðîòåðì³÷íîãî 
ðåæèìó, ÿêèé âðàõîâóº òåïëî é âîëîãó ³ º 
â³äíîøåííÿì ñóìè îïàä³â (çà ïåð³îä ³ç òåì-
ïåðàòóðàìè ïîâ³òðÿ âèùå çà 10 °Ñ) äî ñóìè 
òåìïåðàòóð ïîâ³òðÿ (ïîêàçíèêà, ùî õàðàêòå-
ðèçóº ê³ëüê³ñòü òåïëà â ïåâí³é ì³ñöåâîñò³ çà 
ïåâíèé ïåð³îä) ïîíàä 10 °Ñ (òàáë. 1) [23].

Òàáëèöÿ 1
Ã³äðîòåðì³÷í³ óìîâè âåãåòàö³éíîãî ïåð³îäó ñî¿ âïðîäîâæ 2019–2020 ðð. 

ó ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ 

Ðîêè Çîíà 
âèðîùóâàííÿ

Ê³ëüê³ñòü 
îïàä³â, ìì

Ñóìà òåìïåðàòóð 
> 10 °C

Ã³äðîòåðì³÷íèé 
êîåô³ö³ºíò

Óìîâè âåãåòàö³éíîãî 
ïåð³îäó

2019
Ñòåï 178,8 3058,7 0,6 äóæå ïîñóøëèâèé
Ë³ñîñòåï 283,0 2843,6 1,1 ñëàáêî ïîñóøëèâèé
Ïîë³ññÿ 406,6 2692,2 1,7 ïåðåçâîëîæåíèé

2020
Ñòåï 212,1 3031,6 0,8 ïîñóøëèâèé
Ë³ñîñòåï 361,3 2776,4 1,5 îïòèìàëüíèé
Ïîë³ññÿ 523,7 2581,1 2,2 ïåðåçâîëîæåíèé

Ïðèì³òêà. Çíà÷åííÿ ÃÒÊ äî 0,4 – ãîñòðî ïîñóøëèâèé; 0,41–0,70 – äóæå ïîñóøëèâèé; 0,71–
1,00 – ïîñóøëèâèé; 1,01–1,30 – ñëàáêî ïîñóøëèâèé; 1,31–1,60 – îïòèìàëüíèé; > 1,6 – 
ïåðåçâîëîæåíèé.

Ó âñ³ ðîêè ïðîâåäåííÿ äîñë³äæåíü ñóìà 
àêòèâíèõ òåìïåðàòóð ïîíàä 10 °Ñ ïåðåáóâà-
ëà â ìåæàõ íîðìè ³ çàäîâîëüíÿëà ïîòðåáè 
äîâîë³ òåïëîëþáíî¿ ñî¿. Çîêðåìà, 2692,2–
3058,7 °C ó 2019 ð. òà 2581,1–3031,6 °C ó 
2020 ð. Ñóìà åôåêòèâíèõ òåìïåðàòóð çà ïå-
ð³îä âåãåòàö³¿ äëÿ ðàííüîñòèãëèõ ñîðò³â ñî¿ 
êóëüòóðíî¿ – 1700–2000 °Ñ, äëÿ ñåðåäíüî-
ï³çí³õ – 2000–3300 °Ñ.

Êóëüòóðè, ÿê³ âèñ³âàþòü ó âåñíÿí³ ñòðîêè, 
ôîðìóþòü íàéêðàùèé óðîæàé, ÿêùî ÃÒÊ = 
1,0–1,6. Ïîêàçíèêè ïîçà íîðìîþ ñïðè÷èíÿ-
þòü ïðèãí³÷åííÿ ðîñëèí: íèæ÷³ (0,6 ³ ìåí-
øå) – ÷åðåç ïîñóõó; âèù³ (á³ëüøå í³æ 1,6) – 
÷åðåç ïåðåçâîëîæåííÿ. Ïåð³îä âåãåòàö³¿ ó 
ñòåïîâ³é çîí³ áóâ äóæå ïîñóøëèâèì (0,6) òà 

ïîñóøëèâèì (0,8) ó 2019 òà 2020 ðð. â³äïî-
â³äíî; ë³ñîñòåïîâ³é – ñëàáêî ïîñóøëèâèì 
(1,1) òà îïòèìàëüíèì (1,5). Íàéá³ëüøå àò-
ìîñôåðíî¿ âîëîãè (406,6 ³ 523,7 ìì ó 2019 òà 
2020 ðð. â³äïîâ³äíî) âèïàëî íà Ïîë³ññ³, íàé-
ìåíøå (178,8 ìì ó 2019 ð.) – ó Ñòåïó. Îòæå, 
ñåðåäíüîäîáîâà òåìïåðàòóðà ïîâ³òðÿ òà ê³ëü-
ê³ñòü îïàä³â ïðîòÿãîì âåãåòàö³éíîãî ïåð³îäó 
áóëè âèçíà÷àëüíèìè äëÿ âñòàíîâëåííÿ çà-
ãàëüíîãî ÃÒÊ ó ïðîöåñ³ âèðîùóâàííÿ ñî¿. 

Ðîçðàõóâàâøè ïîêàçíèê òåìïåðàòóðíîãî 
³íäåêñó, ÿêèé â³äîáðàæàº âèòðàòè òåïëîâèõ 
ðåñóðñ³â íà ñòâîðåííÿ îäèíèö³ ïðîäóêö³¿, 
âäàëîñÿ âèÿâèòè éîãî çàëåæí³ñòü â³ä âîëîãî-
çàáåçïå÷åíîñò³ ðîêó òà ïðîäóêòèâíîñò³ ðîñ-
ëèí (òàáë. 2). 

Òàáëèöÿ 2
Òåìïåðàòóðíèé ³íäåêñ (T³) ó ïðîöåñ³ âèðîùóâàííÿ ñîðò³â ñî¿ 

â ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ

Ñîðò
Ñòåï Ë³ñîñòåï Ïîë³ññÿ

2019 2020 2019 2020 2019 2020
‘Angelica’ 1799,2 1378,0 917,3 957,4 1035,5 860,4
‘Atacama’ 1329,9 1263,2 836,4 841,3 997,1 1032,4
‘Acardia’ 1223,5 1212,6 947,9 841,3 961,5 860,4
‘×óðà¿âíà’ 1329,9 1318,1 1093,7 991,6 1223,7 921,8
‘Adessa’ 1329,9 1443,6 980,6 925,5 897,4 806,6
‘SOLENA’ 1456,5 1378,0 980,6 816,6 1170,5 832,6
‘RGT SPHINXA’ 1223,5 1443,6 947,9 925,5 1121,8 759,1
‘ES COMPOSITOR’ 1329,9 1263,2 836,4 793,3 1170,5 782,2
‘ES CHANCELLOR’ 1223,5 1263,2 1015,6 925,5 1121,8 759,1
‘ES BACHELOR’ 1274,5 1515,8 1053,2 1028,3 1282,0 832,6

2019–2020 ðð. õàðàêòåðèçóâàëèñÿ äóæå 
íåñïðèÿòëèâèìè ïîãîäíèìè óìîâàìè â ïåð³-
îä ðîñòó òà ðîçâèòêó ðîñëèí, à òîìó é âèñî-
êèìè âèòðàòàìè òåïëîâèõ ðåñóðñ³â íà òîííó 

íàñ³ííÿ ñî¿. Îñîáëèâî â çîí³ Ñòåïó, äå 
Ò³ = 1212,6–1799,2.

Íàéâèùà âðîæàéí³ñòü (3,0–3,5 ò/ãà) ôîð-
ìóâàëàñÿ ó çâîëîæåí³ ðîêè, íàéíèæ÷à 
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(1,7 ò/ãà) – â ïîñóøëèâ³. Ñõîæó òåíäåíö³þ 
ñïîñòåð³ãàëè é ùîäî îö³íêè ïîêàçíèêà òåì-
ïåðàòóðíîãî ³íäåêñó. Òàê, ó âîëîã³ ðîêè 
(2020-é ó çîíàõ Ë³ñîñòåïó òà Ïîë³ññÿ) Ò³ êî-
ëèâàâñÿ â ìåæàõ 759,1–1032,4 (íàéîïòè-
ìàëüí³øå âèêîðèñòàííÿ òåïëîâèõ ðåñóðñ³â), 
à â ñóõ³ (2019 òà 2020 ðð. ó çîí³ Ñòåïó) ìàâ 
çíà÷åííÿ 1223,5–1799,2 òà 1212,6–1515,8. 
Ðåàë³çàö³ÿ ãåíåòè÷íîãî ïîòåíö³àëó ñîðòó â 
ãîñïîäàðñüêî-ö³íí³é ÷àñòèí³ âðîæàþ çíà÷-
íîþ ì³ðîþ çàëåæèòü â³ä óìîâ âèðîùóâàííÿ, 

ïîãîäíèõ ôàêòîð³â ³ ïåâíèõ ñîðòîâèõ îñî-
áëèâîñòåé.

Ïðî ÿê³ñòü ³ ö³íí³ñòü îòðèìàíî¿ ïðîäóêö³¿ 
ñâ³ä÷àòü òàê³ ïîêàçíèêè, ÿê óì³ñò «ñèðîãî 
ïðîòå¿íó» òà îë³¿ â íàñ³íí³ [19, 32].

Ðîñëèííèé á³ëîê, ÿêèé íà 90% ì³ñòèòüñÿ ó 
âîäîðîç÷èííèõ ôðàêö³ÿõ íàñ³ííÿ ñî¿, çà íàáî-
ðîì àì³íîêèñëîò äóæå ïîä³áíèé äî òâàðèííîãî 
[4, 29]. Çàëåæíî â³ä ´ðóíòîâî-êë³ìàòè÷íî¿ 
çîíè òà ðîê³â äîñë³äæåííÿ éîãî âì³ñò ó ñåðåä-
íüîìó âàð³þâàâñÿ â³ä 33,2 äî 41,9% (òàáë. 3). 

Òàáëèöÿ 3 
Á³îõ³ì³÷í³ ïîêàçíèêè íàñ³ííÿ ñîðò³â ñî¿, ÿê³ âèðîùóâàëè â ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ

Ñîðò
Óì³ñò «ñèðîãî ïðîòå¿íó», % Óì³ñò îë³¿, %

Ñòåï Ë³ñîñòåï Ïîë³ññÿ Ñòåï Ë³ñîñòåï Ïîë³ññÿ
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

‘Angelica’ 32,6 40,1 39,6 42,6 36,3 39,0 25,2 21,7 21,1 20,6 22,9 21,8
‘Atacama’ 31,3 39,4 38,7 41,8 36,7 39,6 25,7 22,4 22,2 20,9 23,3 22,1
‘Acardia’ 32,6 37,8 36,4 40,1 33,2 36,3 25,3 22,6 22,5 20,9 24,2 23,0
‘×óðà¿âíà’ 31,7 38,8 39,0 40,9 36,3 38,7 25,7 22,0 22,0 20,8 23,3 21,7
‘Adessa’ 35,7 39,3 37,4 41,2 36,9 38,3 23,5 21,8 23,0 20,8 23,2 22,6
‘SOLENA’ 32,7 39,7 39,8 41,9 35,2 39,0 25,3 22,0 21,8 20,7 23,8 21,8
‘RGT SPHINXA’ 34,3 40,8 40,9 42,7 38,3 41,4 24,6 22,1 21,5 20,3 22,3 19,9
‘ES COMPOSITOR’ 32,5 39,3 38,4 41,3 35,4 37,6 25,8 22,1 23,2 21,2 24,7 23,3
‘ES CHANCELLOR’ 33,0 38,8 38,8 40,7 35,5 36,9 25,1 22,2 21,9 21,0 23,5 22,6
‘ES BACHELOR’ 35,6 41,4 43,3 45,3 40,5 42,0 21,5 21,2 19,4 18,3 19,9 19,7

X ± Sx  33,2
± 0,50

39,5
± 0,35

39,2
± 0,63

41,9
± 0,49

36,4
± 0,65

38,9
± 0,60

24,8
± 0,44

22,0
± 0,13

21,9
± 0,36

20,6
± 0,28

23,1
± 0,44

21,9
± 0,40

Í²Ð
0,05

1,53 1,05 1,92 1,48 1,97 1,82 1,35 0,39 1,09 0,84 1,32 1,22

Íàéâèù³ çíà÷åííÿ ê³ëüêîñò³ ñèðîãî ïðî-
òå¿íó îòðèìàëè 2020 ðîêó â Ë³ñîñòåïó (45,3; 
42,7 òà 42,6% â ‘ES BACHELOR’, ‘RGT 
SPHINXA’ òà ‘Angelica’ â³äïîâ³äíî). Íåïî-
ãàí³ ðåçóëüòàòè ó ñòåïîâ³é òà ïîë³ñüê³é  çî-
íàõ ïðîäåìîíñòðóâàâ ó 2020 ð. ‘RGT 
SPHINXA’ – 40,8 òà 41,4%. Çàãàëîì íàéâè-
ùèì óì³ñòîì á³ëêà âïðîäîâæ äîñë³äæåííÿ 
â³äçíà÷èâñÿ ‘ES BACHELOR’ – â³ä 35,6 äî 
45,3% çàëåæíî â³ä çîíè âèðîùóâàííÿ. ²íø³ 
ñîðòè ìàëè äåùî íèæ÷³ ïîêàçíèêè – 31,3–
42,7%.

Ðåàë³çàö³ÿ ïîòåíö³àëó âì³ñòó îë³¿ â íàñ³í-
í³ çíà÷íîþ ì³ðîþ îáìåæóºòüñÿ àãðîìåòåîðî-
ëîã³÷íèìè óìîâàìè, â ÿêèõ âèðîùóþòü ñîð-
òè ñî¿. Ìàêñèìàëüíèì íàêîïè÷åííÿì ö³º¿ 
ðå÷îâèíè õàðàêòåðèçóâàëèñÿ ‘ES COMPO-
SITOR’, ‘×óðà¿âíà’, ‘Atacama’ òà ‘Acardia’ 
(25,8; 25,7; 25,7 òà 25,3% â³äïîâ³äíî) ó 
2019 ð. â çîí³ Ñòåïó. Íà Ïîë³ññ³ òîãî æ ðîêó 
íàéá³ëüøîþ ¿¿ ê³ëüê³ñòþ â³äçíà÷èëèñÿ 
‘ES COMPOSITOR’ òà ‘Acardia’ – 24,7 òà 
24,2%. Ñåðåäí³é óì³ñò îë³¿ âïðîäîâæ ïðî-
âåäåííÿ äîñë³äæåíü âàð³þâàâñÿ â³ä 20,6 äî 
24,8%.

Çá³ð á³ëêà òà îë³¿ ç îäèíèö³ ïëîù³ âèçíà-
÷àþòü çà ïîêàçíèêàìè ¿õ âì³ñòó â ðîñëèí³, à 
òàêîæ âðîæàéíîñò³. Òàê, íàéóðîæàéí³ø³ 

ñîðòè çàáåçïå÷èëè íàéá³ëüø³ çáîðè îë³¿ ç 
îäèíèö³ ïëîù³ (òàáë. 4).

Ö³ ³íòåãðàëüí³ ïîêàçíèêè ö³êàâ³ ç ïîãëÿäó 
åôåêòèâíîñò³ òåõíîëîã³é âèðîùóâàííÿ êóëü-
òóðè òà çàáåçïå÷åííÿ õàð÷îâî¿ ïðîìèñëîâîñ-
ò³, ó ÿê³é ïåðåâàæíî âèêîðèñòîâóþòü òîâàð-
íó ÷àñòèíó âðîæàþ ñî¿, ñèðîâèíîþ äëÿ ïåðå-
ðîáêè.

Ìàêñèìàëüíèé çá³ð á³ëêà â³äçíà÷åíî 
2020 ðîêó â Ë³ñîñòåïó (‘ES COMPOSITOR’ – 
1,24 ò/ãà; ‘SOLENA’ – 1,23; ‘Atacama’ – 
1,19; ‘Acardia’ – 1,14 ò/ãà) òà íà Ïîë³ññ³ 
(‘RGT SPHINXA’ – 1,21 ò/ãà; ‘ES BACHE-
LOR’ – 1,12 ò/ãà), ùî çóìîâëåíî íàéâèùîþ 
âðîæàéí³ñòþ öèõ çîí ï³ä ÷àñ äîñë³äæåííÿ.

Íàéá³ëüøèìè çáîðàìè îë³¿ ó 2019 ð. õàðàê-
òåðèçóâàëàñÿ ë³ñîñòåïîâà çîíà (‘Atacama’ –
0,65 ò/ãà; ‘ES COMPOSITOR’ – 0,68 ò/ãà). 
2020 ðîêó ìàêñèìàëüíèé çá³ð â³äçíà÷åíî â 
Ë³ñîñòåïó (‘SOLENA’ – 0,61 ò/ãà; ‘ES 
COMPOSITOR’ – 0,64 ò/ãà) òà íà Ïîë³ññ³ 
(‘Adessa’ – 0,62 ò/ãà; ‘ES CHANCELLOR’ – 
0,66; ‘ES COMPOSITOR’ – 0,66 ò/ãà).

Ïðîöåñ ôîðìóâàííÿ âðîæàþ ñî¿, ÿê ³ 
âñ³õ çåðíîáîáîâèõ, á³ëüø ñêëàäíèé, í³æ â 
³íøèõ êóëüòóð. Öå ïîâ’ÿçàíî íàñàìïåðåä 
ç³ ñêëàäí³øèì ðåãóëþâàííÿì ê³ëüêîñò³ 
ïðîäóêòèâíèõ ñòåáåë ³ çíà÷íîþ çàëåæí³ñ-
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Òàáëèöÿ 4
Çá³ð á³ëêà òà îë³¿ äëÿ ð³çíèõ ñîðò³â ñî¿ çàëåæíî â³ä ´ðóíòîâî-êë³ìàòè÷íèõ çîí 

Ñîðò
Çá³ð á³ëêà, ò/ãà Çá³ð îë³¿, ò/ãà

Ñòåï Ë³ñîñòåï Ïîë³ññÿ Ñòåï Ë³ñîñòåï Ïîë³ññÿ
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

‘Angelica’ 0,48 0,76 1,06 1,06 0,81 1,01 0,37 0,41 0,56 0,51 0,51 0,56
‘Atacama’ 0,62 0,81 1,13 1,19 0,85 0,85 0,51 0,46 0,65 0,59 0,54 0,48
‘Acardia’ 0,70 0,81 0,94 1,14 0,80 0,94 0,54 0,49 0,58 0,59 0,58 0,59
‘×óðà¿âíà’ 0,63 0,77 0,87 0,98 0,69 0,93 0,51 0,44 0,49 0,50 0,44 0,52
‘Adessa’ 0,71 0,71 0,93 1,06 0,95 1,05 0,46 0,39 0,57 0,54 0,60 0,62
‘SOLENA’ 0,59 0,75 0,99 1,23 0,70 1,04 0,46 0,42 0,54 0,61 0,47 0,58
‘RGT SPHINXA’ 0,74 0,74 1,06 1,10 0,79 1,21 0,53 0,40 0,55 0,52 0,46 0,58
‘ES COMPOSITOR’ 0,64 0,81 1,12 1,24 0,70 1,07 0,51 0,46 0,68 0,64 0,49 0,66
‘ES CHANCELLOR’ 0,71 0,80 0,93 1,05 0,73 1,08 0,54 0,46 0,53 0,54 0,49 0,66
‘ES BACHELOR’ 0,73 0,71 1,01 1,05 0,73 1,12 0,44 0,36 0,45 0,42 0,36 0,53

X ± Sx
0,66 

± 0,03
0,77 

± 0,01
1,00 

± 0,03
1,11 

± 0,03
0,78 

± 0,03
1,03 

± 0,03
0,49 

± 0,02
43,0 

± 0,01
0,56 

± 0,02
0,55 

± 0,02
0,49 

± 0,02
0,58 

± 0,02
Í²Ð

0,05
0,08 0,04 0,09 0,09 0,08 0,10 0,05 0,04 0,07 0,06 0,07 0,06

òþ ¿õíüîãî ðîçâèòêó â³ä ìåòåîðîëîã³÷íèõ 
÷èííèê³â. Ïîãîäí³ óìîâè âåãåòàö³éíîãî 
ïåð³îäó ñî¿ â³äïîâ³äàëè òåíäåíö³ÿì îñòàí-
í³õ ðîê³â, òîáòî õàðàêòåðèçóâàëèñÿ çìåí-
øåííÿì ê³ëüêîñò³ îïàä³â ³ ï³äâèùåííÿì 
òåìïåðàòóðè ïîâ³òðÿ. Òàê, 2020 ð., ïîð³â-
íþþ÷è ç 2019-ì, ïîïðè íåçíà÷í³ â³äõè-

ëåííÿ â³ä ñåðåäíüîáàãàòîð³÷íèõ äàíèõ áóâ 
á³ëüø ñïðèÿòëèâèì äëÿ ôîðìóâàííÿ âèñî-
êî¿ ïðîäóêòèâíîñò³. Îñîáëèâî â Ë³ñîñòåïó 
òà íà Ïîë³ññ³, äå ³íäåêñ óìîâ çàëåæíîñò³ 
â³ä çîíè âèðîùóâàííÿ ñòàíîâèâ 0,055 ³ 0,3 
ó 2020-ìó ïðîòè –0,055 ³ –0,3 ó 2019 ðîö³ 
(òàáë. 5).

Òàáëèöÿ 5 
Ïîêàçíèêè âðîæàéíîñò³ äîñë³äæóâàíèõ ñîðò³â ñî¿ â ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ çîíàõ 

Ñîðò 
Óðîæàéí³ñòü, ò/ãà

Ñòåï
Ñåðåäíº

Ë³ñîñòåï
Ñåðåäíº

Ïîë³ññÿ
Ñåðåäíº

2019 2020 2019 2020 2019 2020
‘Angelica’ 1,7 2,2 2,0 3,1 2,9 3,0 2,6 3,0 2,6
‘Atacama’ 2,3 2,4 2,4 3,4 3,3 3,4 2,7 2,5 2,8
‘Acardia’ 2,5 2,5 2,5 3,0 3,3 3,2 2,8 3,0 2,8
‘×óðà¿âíà’ 2,3 2,3 2,3 2,6 2,8 2,7 2,2 2,8 2,5
‘Adessa’ 2,3 2,1 2,2 2,9 3,0 3,0 3,0 3,2 2,7
‘SOLENA’ 2,1 2,2 2,2 2,9 3,4 3,2 2,3 3,1 2,7
‘RGT SPHINXA’ 2,5 2,1 2,3 3,0 3,0 3,0 2,4 3,4 2,7
‘ES COMPOSITOR’ 2,3 2,4 2,4 3,4 3,5 3,5 2,3 3,3 2,9
‘ES CHANCELLOR’ 2,5 2,4 2,5 2,8 3,0 2,9 2,4 3,4 2,7
‘ES BACHELOR’ 2,4 2,0 2,2 2,7 2,7 2,7 2,1 3,1 2,5

X ± Sx
2,29 

± 0,08
2,26 
± 0,5 – 2,98 

± 0,09
3,09

± 0,09 – 2,48 
± 0,10

3,08 
± 0,09 –

²íäåêñ óìîâ 
ñåðåäîâèùà (²j) 0,015 –0,015 – –0,055 0,055 – –0,3 0,3 –

Í²Ð
0,05

0,17 0,16 0,27 0,27 0,27 0,29 0,29 0,13

Óðîæàéí³ñòü íàñ³ííÿ ñî¿ â ñåðåäíüîìó ñòà-
íîâèëà 2,26–3,08 ò/ãà. ̄ ¿ âàð³þâàííÿ çàëåæ-
íî â³ä çîíè âèðîùóâàííÿ òà ðîê³â âèïðîáó-
âàííÿ áóëî â ìåæàõ 1,7–3,5 ò/ãà. Íàéíèæ-
÷èé ñåðåäí³é óðîæàé îòðèìàíî ó Ñòåïó (2,29 
òà 2,26 ò/ãà ó 2019 òà 2020 ðð. â³äïîâ³äíî), 
íàéâèùèé – ó Ë³ñîñòåïó òà íà Ïîë³ññ³ (3,09 
òà 3,08 ò/ãà ó 2020 ð.), êîëè ïîãîäí³ óìîâè  
íàáëèæàëèñÿ äî êë³ìàòè÷íî¿ íîðìè.

Ñîðòè ‘Atacama’ (2,4–3,4 ò/ãà), ‘Acardia’ 
(2,5–3,2 ò/ãà), ‘ES COMPOSITOR’ (2,4–
3,5 ò/ãà) òà ‘ES CHANCELLOR’ (2,5–2,9 ò/ãà) 

ôîðìóâàëè âèñîê³ âðîæà¿ çà áóäü-ÿêèõ ïî-
ãîäíèõ óìîâ ó êîæí³é ́ ðóíòîâî-êë³ìàòè÷í³é 
çîí³. Â³ðîã³äíî íèçüêîþ âðîæàéí³ñòþ â³ä-
çíà÷èëèñÿ ‘×óðà¿âíà’ (2,3–2,7 ò/ãà) òà 
‘ES BACHELOR’ (2,2–2,7 ò/ãà). Ðåçóëüòàòè 
‘Adessa’, ‘RGT SPHINXA’ (2,7–3,0 ò/ãà) òà 
‘SOLENA’ (2,7–3,2 ò/ãà) çàëåæàëè â³ä ìåòåî-
ðîëîã³÷íèõ ÷èííèê³â ³ áóëè íàéêðàùèìè â 
Ë³ñîñòåïó òà íà Ïîë³ññ³ – çîíàõ ³ç â³äíîñíî 
âèñîêîþ ñåðåäíüîþ âðîæàéí³ñòþ. 

Äîñòóïíèé àãðîçàõ³ä, ÿêèé ïîëÿãàº ó 
ïðàâèëüíîìó âèáîð³ ñîðòó, – öå îäèí ³ç âè-
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ð³øàëüíèõ ÷èííèê³â äëÿ îäåðæàííÿ ìàêñè-
ìàëüíîãî âðîæàþ òà çíèæåííÿ íåãàòèâíîãî 
âïëèâó íà íüîãî ôàêòîð³â çîâí³øíüîãî ñå-
ðåäîâèùà, ùî íàéá³ëüøîþ ì³ðîþ çàáåçïå-
÷óº ïëàñòè÷í³ñòü êóëüòóðè äî êîíêðåòíèõ 
óìîâ âèðîùóâàííÿ. Òîìó â ïðîöåñ³ âèðîá-
íèöòâà íåîáõ³äíî âèðîùóâàòè äâà-òðè ñîð-
òè, ÿê³ ð³çíÿòüñÿ çà òðèâàë³ñòþ âåãåòàö³é-
íîãî ïåð³îäó, ñò³éê³ñòþ ïðîòè õâîðîá, øê³ä-
íèê³â ³ íåñïðèÿòëèâèõ ÷èííèê³â äîâê³ëëÿ 
(çíèæåííÿ òåìïåðàòóðè, ïîñóõà òîùî). Ñîÿ 
â³äð³çíÿºòüñÿ âóçüêèì åêîëîã³÷íèì ïðèñòî-
ñóâàííÿì, òîìó òåõíîëîã³ÿ âèðîùóâàííÿ 
ö³º¿ êóëüòóðè ïîâèííà ´ðóíòóâàòèñÿ íà 
êðàùèõ, íàéá³ëüø àäàïòîâàíèõ äî êîíêðåò-
íèõ ´ðóíòîâî-êë³ìàòè÷íèõ óìîâ çîíè âèñî-
êîïðîäóêòèâíèõ ðàéîíîâàíèõ ³ ïåðñïåê-
òèâíèõ ñîðòàõ [18, 19].

Äëÿ íàäàííÿ ðåêîìåíäàö³é âèðîáíèêàì 
ùîäî äîáîðó çä³éñíåíî êëàñòåðèçàö³þ ñîðò³â 
çà îçíàêîþ âðîæàéíîñò³. Öå äàëî çìîãó âïî-
ðÿäêóâàòè âåëèêèé îáñÿã ð³çíîìàí³òíî¿ ³í-
ôîðìàö³¿ òà îö³íèòè âïëèâ ôàêòîð³â íà ãîñ-
ïîäàðñüêî-ö³íí³ õàðàêòåðèñòèêè ñî¿. Ï³ä ÷àñ 
àíàë³çó âèêîðèñòîâóâàëè êîìï’þòåðíó ïðî-
ãðàìó Statistica [27, 28]. Îá’ºêòè ç îäíîãî 
êëàñòåðà ñïîð³äíåí³ ì³æ ñîáîþ òà â³äð³çíÿ-
þòüñÿ â³ä îá’ºêò³â ç ³íøèõ. Ãðóïóâàííÿ ñîð-
ò³â ó êëàñòåðè çä³éñíþâàëè çà äîïîìîãîþ 
ìåòîäó «ïîîäèíîêèõ çâ’ÿçê³â» ó ìåæàõ êîæ-
íî¿ ´ðóíòîâî-êë³ìàòè÷íî¿ çîíè. Ðåçóëüòàòè 
³ºðàðõ³÷íî¿ êëàñèô³êàö³¿ çà 2019–2020 ðð. 
çîáðàæåíî íà  ô³ëîãåíåòè÷íîìó äåðåâ³ 
(ðèñ. 1–3).

Ðèñ. 1. Ãðàô³÷íå ïðåäñòàâëåííÿ ðåçóëüòàò³â 
êëàñòåðíîãî àíàë³çó çà ïîêàçíèêàìè âðîæàéíîñò³ 

äëÿ çîíè Ñòåïó (ñåðåäíº çà 2019–2020 ðð.)

Ó çîí³ Ñòåïó çà ïîêàçíèêàìè âðîæàéíîñò³ 
âèä³ëåíî òðè êëàñòåðè: ïåðøèé – ñîðòè 
‘Atacama’, ‘ES COMPOSITOR’ ³ ‘×óðà¿âíà’; 
äðóãèé – ‘Adessa’, ‘RGT SPHINXA’ òà ‘ES 

BACHELOR’; òðåò³é – ‘Acardia’ òà 
‘ES CHANCELLOR’. Ñîðò ‘Angelica’ íàé-
á³ëüø â³ääàëåíèé â³ä ³íøèõ, ùî ñâ³ä÷èòü 
ïðî éîãî â³äì³íí³ñòü. Âñ³ ñîðòè ç ð³çíèõ 
êëàñòåð³â íàëåæàòü äî ð³çíèõ óñòàíîâ-îðèã³-
íàòîð³â.

 

Ðèñ. 2. Ãðàô³÷íå ïðåäñòàâëåííÿ ðåçóëüòàò³â 
êëàñòåðíîãî àíàë³çó çà ïîêàçíèêàìè âðîæàéíîñò³ 
äëÿ çîíè Ë³ñîñòåïó (ñåðåäíº çà 2019–2020 ðð.)

Ó Ë³ñîñòåïó âèîêðåìëåíî ÷îòèðè êëàñòå-
ðè: ïåðøèé – ‘Adessa’, ‘RGT SPHINXA’ òà 
‘ES CHANCELLOR’; äðóãèé – ‘×óðà¿âíà’ òà 
‘ES BACHELOR’; òðåò³é – ‘Acardia’ é 
‘SOLENA’; ÷åòâåðòèé – ‘Atacama’ òà 
‘ES COMPOSITOR’ (íàéâ³ääàëåí³øèé â³ä ³í-
øèõ, ùî ï³äòâåðäæóº éîãî â³äì³íí³ñòü). 
Ñîðò ‘Angelica’ ì³ñòèòüñÿ ó ïðèëåãëîìó 
êëàñòåð³ – öå ñâ³ä÷èòü ïðî éîãî íàáëèæå-
í³ñòü äî ‘Adessa’, ‘RGT SPHINXA’ òà ‘ES 
CHANCELLOR’. Â³äì³íí³ ñîðòè, ÿê³ ïåðåáó-
âàëè â ð³çíèõ êëàñòåðàõ, ð³çíèëèñÿ çà ïî-
êàçíèêàìè âðîæàéíîñò³.

Ðèñ. 3. Ãðàô³÷íå ïðåäñòàâëåííÿ ðåçóëüòàò³â 
êëàñòåðíîãî àíàë³çó çà ïîêàçíèêàìè âðîæàéíîñò³ 

äëÿ çîíè Ïîë³ññÿ (ñåðåäíº çà 2019–2020 ðð.)

‘Angelica’
‘Atacama’

‘ES COMPOSITOR’
‘×óðà¿âíà’

‘Adessa’
‘ES BACHELOR’
‘RGT SPHINXA’

‘Acardia’
‘ES CHANCELLOR’

‘SOLENA’

Tree Diagram for 10 Variables
Single Linkage

Euclidean distances

0,0            0,1             0,2            0,3           0,4
Linkage Distance

‘Angelica’
‘Adessa’

‘RGT SPHINXA’
‘ES CHANCELLOR’

‘×óðà¿âíà’
‘ES BACHELOR’

‘Acardia’
‘SOLENA’

‘Atacama’
‘ES COMPOSITOR’

Tree Diagram for 10 Variables
Single Linkage

Euclidean distances

0,0         0,1         0,2         0,3         0,4        0,5
Linkage Distance

‘Angelica’
‘Acardia’
‘Adessa’

‘×óðà¿âíà’
‘SOLENA’

‘RGT SPHINXA’
‘ES CHANCELLOR’
‘ES COMPOSITOR’

‘ES BACHELOR’
‘Atacama’

Tree Diagram for 10 Variables
Single Linkage

Euclidean distances

0,0       0,1      0,2       0,3       0,4      0,5       0,6
Linkage Distance
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Ðîñëèííèöòâî

Íà Ïîë³ññ³ ïåðøèé êëàñòåð ñôîðìóâàëè 
‘RGT SPHINXA’, ‘ES COMPOSITOR’ òà ‘ES 
CHANCELLOR’; äðóãèé – ‘Acardia’ é 
‘Angelica’. 

Ñîðòè ç îäíîãî êëàñòåðà ïðèáëèçíî îäíà-
êîâî ðåàãóþòü íà óìîâè âèðîùóâàííÿ òà ä³þ 
íåñïðèÿòëèâèõ ôàêòîð³â ³ ìàþòü äîâîë³ ïî-
ä³áí³ çàêîíîì³ðíîñò³ ó ôîðìóâàíí³ âðîæàþ. 
Òîìó ¿õ íå ðåêîìåíäîâàíî âèðîùóâàòè â 
ìåæàõ îäíîãî ãîñïîäàðñòâà.

Âèñíîâêè
Çà ðåçóëüòàòàìè åêñïåðèìåíòàëüíèõ äî-

ñë³äæåíü ³ç âèçíà÷åííÿ ãîñïîäàðñüêî-ö³í-
íèõ õàðàêòåðèñòèê ñîðò³â ñî¿ êóëüòóðíî¿ ó 
ð³çíèõ ́ ðóíòîâî-êë³ìàòè÷íèõ óìîâàõ ìîæíà 
çðîáèòè òàê³ âèñíîâêè.

Ñîðòè ‘Atacama’ (2,4–3,4 ò/ãà), ‘Acardia’ 
(2,5–3,2 ò/ãà), ‘ES COMPOSITOR’ (2,4–3,5 ò/ãà)
òà ‘ES CHANCELLOR’ (2,5–2,9 ò/ãà) ôîðìó-
âàëè âèñîê³ âðîæà¿ çà áóäü-ÿêèõ ïîãîäíèõ 
óìîâ ó êîæí³é ´ðóíòîâî-êë³ìàòè÷í³é çîí³. 
Â³ðîã³äíî íèçüêîþ âðîæàéí³ñòþ â³äçíà÷è-
ëèñÿ ‘×óðà¿âíà’ (2,3–2,7 ò/ãà) òà ‘ES 
BACHELOR’ (2,2–2,7 ò/ãà). Ðåçóëüòàòè 
‘Adessa’, ‘RGT SPHINXA’ (2,7–3,0 ò/ãà) òà 
‘SOLENA’ (2,7–3,2 ò/ãà) çàëåæàëè â³ä ìåòåî-
ðîëîã³÷íèõ ÷èííèê³â ³ áóëè íàéêðàùèìè â 
Ë³ñîñòåïó òà íà Ïîë³ññ³.

Ó çîí³ Ñòåïó çà ïîêàçíèêàìè âðîæàéíîñò³ 
âèä³ëåíî òðè êëàñòåðè: ïåðøèé – ñîðòè 
‘Atacama’, ‘ES COMPOSITOR’ ³ ‘×óðà¿âíà’; 
äðóãèé – ‘Adessa’, ‘RGT SPHINXA’ òà                 
‘ES BACHELOR’; òðåò³é – ‘Acardia’ òà 
‘ES CHANCELLOR’. Ñîðò ‘Angelica’ íàé-
á³ëüø â³ääàëåíèé â³ä ³íøèõ, ùî ñâ³ä÷èòü 
ïðî éîãî â³äì³íí³ñòü.

Ó çîí³ Ë³ñîñòåïó âèîêðåìëåíî ÷îòèðè 
êëàñòåðè: ïåðøèé – ‘Adessa’, 
‘RGT SPHINXA’ òà ‘ES CHANCELLOR’ (ìàê-
ñèìàëüíà ïîä³áí³ñòü); äðóãèé – ‘×óðà¿âíà’ 
òà ‘ES BACHELOR’; òðåò³é – ‘Acardia’ é 
‘SOLENA’; ÷åòâåðòèé – ‘Atacama’ òà 
‘ES COMPOSITOR’, ùî ñâ³ä÷èòü ïðî çàêîíî-
ì³ðíó ñõîæ³ñòü öèõ ñîðò³â, çóìîâëåíó îñîá-
ëèâîñòÿìè óñïàäêóâàííÿ ãîñïîäàðñüêî-ö³í-
íèõ îçíàê. Â³äì³íí³ ñîðòè, ÿê³ ïåðåáóâàëè â 
ð³çíèõ êëàñòåðàõ, ð³çíèëèñÿ çà ïîêàçíèêà-
ìè âðîæàéíîñò³.

Íà Ïîë³ññ³ ïåðøèé êëàñòåð ñôîðìóâàëè 
‘RGT SPHINXA’, ‘ES COMPOSITOR’ òà ‘ES 
CHANCELLOR’; äðóãèé – ‘Acardia’ é 
‘Angelica’.

Ñîðòè ñî¿ ç îäíîãî êëàñòåðà, ñòâîðåí³ â ð³ç-
íèõ óñòàíîâàõ, ïîä³áí³ ì³æ ñîáîþ çà ïðîÿ-
âîì îçíàê, àëå íå çà ïîõîäæåííÿ ì. Âîíè 
ïðèáëèçíî îäíàêîâî ðåàãóþòü íà óìîâè âè-
ðîùóâàííÿ òà ä³þ íåñïðèÿòëèâèõ ôàêòîð³â 

³ ìàþòü äîâîë³ ïîä³áí³ çàêîíîì³ðíîñò³ ó ôîð-
ìóâàíí³ âðîæàþ. Òîìó â ìåæàõ îäíîãî ãîñ-
ïîäàðñòâà âàðòî âèðîùóâàòè ñîðòè ç ð³çíèõ 
êëàñòåð³â.

Íàéâèù³ çíà÷åííÿ âì³ñòó ñèðîãî ïðîòå¿íó 
îòðèìàëè 2020 ðîêó â Ë³ñîñòåïó (45,3; 42,7 
òà 42,6% â ‘ES BACHELOR’, ‘RGT SPHINXA’ 
òà ‘Angelica’ â³äïîâ³äíî).

Ó ïðîöåñ³ äîñë³äæåííÿ âèÿâëåíî ñîðòè ç 
ìàêñèìàëüíèì íàêîïè÷åííÿì îë³¿, çîêðåìà 
‘ES COMPOSITOR’, ‘×óðà¿âíà’, ‘Atacama’ òà 
‘Acardia’ (25,8; 25,7; 25,7 òà 25,3% â³äïî-
â³äíî) ó 2019 ð. â çîí³ Ñòåïó, à òàêîæ 
‘ES COMPOSITOR’ é ‘Acardia’ (24,7 ³ 24,2%) 
òîãî æ ðîêó íà Ïîë³ññ³.

Âèêîðèñòàíà ë³òåðàòóðà
1. Tamimie C., Goldsmith P. Determinants of soybean adoption and 

performance in Northern Ghana. African Journal of Agricultural 
and Resource Economics. 2019. Vol. 14, Iss. 4. P. 292–309.

2. Êðåíö³â ß. ². Ì³íëèâ³ñòü åëåìåíò³â ïðîäóêòèâíîñò³ ðîñëèí 
ñî¿ ã³áðèä³â F

1
, F

2
. Â³ñíèê àãðàðíî¿ íàóêè. 2019. ¹ 3. Ñ. 82–88. 

doi: 10.31073/agrovisnyk201903-13
3. Katam R., Shokri S., Murthy N. et al. Proteomics, physiological, 

and biochemical analysis of cross tolerance mechanisms in 
response to heat and water stresses in soybean. PLoS ONE. 
2020. Vol. 15, Iss. 6. Article e0233905. doi: 10.1371/journal.
pone.0233905

4. Jianxiong Y., Zixuan G., Zhenbao Z. et al. Impact of defatting 
treatment and oat varieties on structural, functional 
properties, and aromatic profile of oat protein Food 
Hydrocolloids. 2021. Vol. 112. Article 106368. doi: 10.1016/ 
j.foodhyd.2020.106368

5. Áàáè÷ À. Î., Áàáè÷-Ïîáåðåæíà À. À. Ñåëåêöiÿ, âèðîáíèöòâî, 
òîðãiâëÿ i âèêîðèñòàííÿ ñî¿ ó ñâiòi. Êè¿â : Àãðàðíà íàóêà, 
2011. Ñ. 16–128.

6. Òîï÷³é Î. Â., Ïðèñÿæíþê Ë. Ì., Èâàíèöêàÿ À. Ï. òà ³í. Âïëèâ 
ôàêòîð³â âèðîùóâàííÿ íà ïîêàçíèêè ïðîäóêòèâíîñò³ ñî¿ 
êóëüòóðíî¿ [Glycine max (L.) Merrill]. Plant Varieties Studying 
and Protection. 2020. Ò. 16, ¹ 1. Ñ. 78–89. doi: 10.21498/2518-
1017.16.1.2020.201269 

7. Ñòóïíèöüêà Î. Ñ., Áàðàíîâ À. ². Âïëèâ åëåìåíò³â òåõíîëîã³¿ 
âèðîùóâàííÿ íà ÿê³ñíèé ñêëàä íàñ³ííÿ ñî¿. Â³ñíèê Æèòîìèð-
ñüêîãî íàö³îíàëüíîãî àãðîåêîëîã³÷íîãî óí³âåðñèòåòó. 2014. 
Ò. 1, ¹ 1. Ñ. 14–20. 

8. Xu X. P., Liu H., Tian L. et al. Integrated and comparative 
proteomics of high-oil and high-protein soybean seeds. Food 
Chemistry. 2015. Vol. 172, Iss. 1. P. 105–116. doi: 10.1016/ 
j.foodchem.2014.09.035 

9. Mourtzinis S., Specht J., Lindsey L. et al. Climate-induced 
reduction in US-wide soybean yields underpinned by region- 
and in-season-specific responses. Nature Plants. 2015. Vol. 1, 
Iss. 2. Article 14026. doi: 10.1038/nplants.2014.26 

10. Ergo V. V., Lascano R., Vega C. R. et al. Heat and water 
stressed field-grown soybean: A multivariate study on the 
relationship between physiological-biochemical traits and 
yield. Environmental and Experimental Botany. 2018. Vol. 148. 
P. 1–11. doi: 10.1016/j.envexpbot.2017.12.023

11. Pettigrew W. T. Potassium influences on yield and quality 
production for maize, wheat, soybean and cotton. 
Physiologia Plantarum. 2018. Vol. 133, Iss. 4. P. 670–681. 
doi: 10.1111/j.1399-3054.2008.01073.x

12. Shi W., Yin X., Struik P. C. et al. High day-and night-time 
temperatures affect grain growth dynamics in contrasting 
rice genotypes. Journal of Experimental Botany. 2017. Vol. 68, 
Iss. 18. P. 5233–5245. doi: 10.1093/jxb/erx344



133ISSN 2518-1017  Plant Varieties Studying and protection, 2023, Vol. 19, No 2

Plant production

13. Òêà÷óê Î. Ï., Ä³äóð ². Ì., Ïàíöèðåâà Ã. Â. Åêîëîã³÷íà îö³í-
êà ñåðåäíüîñòèãëèõ ³ ñåðåäíüî-ï³çíüîñòèãëèõ ñîðò³â ñî¿. 
Ñ³ëüñüêå ãîñïîäàðñòâî òà ë³ñ³âíèöòâî. 2022. ¹ 1. Ñ. 5–15. 
doi: 10.37128/2707-5826-2022-1-1 

14. Ìåëüíèê À. Â., Ðîìàíüêî Þ. Î., Ðîìàíüêî À. Þ. Àäàïòèâíèé 
ïîòåíö³àë ³ ñòðåñîñò³éê³ñòü ñó÷àñíèõ ñîðò³â ñî¿. Òàâð³éñüêèé 
íàóêîâèé â³ñíèê. 2020. ¹ 113. Ñ. 85–91. doi: 10.32851/2226-
0099.2020.113.12 

15. Ãðàáîâñüêèé Ì. Á., Í³ìåíêî Ñ. Ñ. Îñîáëèâîñò³ ôîðìóâàííÿ 
âèñîòè ðîñëèí ñî¿ çà îðãàí³÷íî¿ òåõíîëîã³¿ âèðîùóâàí-
íÿ. Òàâð³éñüêèé íàóêîâèé â³ñíèê. 2023. ¹ 129. Ñ. 54–63. 
doi: 10.32851/2226-0099.2023.129.8

16. Ãîïö³é Ò. ²., Êðàâ÷åíêî À. ². Ãåíåòè÷íèé ïîòåíö³àë òà ð³âåíü 
éîãî ðåàë³çàö³¿ ó ñîðò³â ³ ë³í³é â³âñà ãîëîçåðíîãî â ñõ³äí³é 
÷àñòèí³ ë³âîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè. Òàâð³éñüêèé íà-
óêîâèé â³ñíèê. 2023. ¹ 129. Ñ. 38–46. doi: 10.32851/2226-
0099.2023.129.6 

17. Ëþáè÷ Â. Â., Âîéòîâñüêà Â. ²., Òðåòüÿêîâà Ñ. Î., Êëèìîâè÷ Í. Ì. 
Òåõíîëîã³÷íå îö³íþâàííÿ ÿêîñò³ íàñ³ííÿ ñî¿ çàëåæíî â³ä ñîðòó. 
Â³ñíèê Óìàíñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ñàä³âíèöòâà. 
2020. ¹ 2. Ñ. 32–37. doi: 10.31395/2310-0478-2020-2-32-37

18. Ìåëüíèê À. Â., Ðîìàíüêî Þ. Î., Ðîìàíüêî À. Þ., Äóäêà À. À. 
Âïëèâ ïîãîäíî-êë³ìàòè÷íèõ ïàðàìåòð³â íà âðîæàéí³ñòü çåð-
íà ñó÷àñíèõ ñîðò³â ñî¿ â óìîâàõ ï³âí³÷íî-ñõ³äíîãî Ë³ñîñòå-
ïó Óêðà¿íè. Òàâð³éñüêèé íàóêîâèé â³ñíèê. 2019. ¹ 109, ×. 1. 
Ñ. 76–83.  doi: 10.32851/2226-0099.2019.109-1.12

19. Öèöþðà Ò. Â., Òåì÷åíêî ². Â., Ñåìöîâ À. Â. Ñòàòèñòè÷íà îö³íêà 
ñîðòîâîãî ïîòåíö³àëó ñî¿ çà ïîêàçíèêàìè ÿê³ñíîãî õ³ì³÷íîãî 
ñêëàäó íàñ³ííÿ â óìîâàõ Ë³ñîñòåïó Ïðàâîáåðåæíîãî. Êîðìè ³ 
êîðìîâèðîáíèöòâî. 2019. Âèï. 87. Ñ. 19–26. doi: 10.31073/
kormovyrobnytstvo201987-03

20. Äèìèòðîâ Â. Ã. Êëàñèô³êàö³ÿ ñîðò³â ñî¿ çà êîìïëåêñîì ãîñ-
ïîäàðñüêî-ö³ííèõ îçíàê. Àãðîá³îëîã³ÿ. 2017. ¹ 1. Ñ. 69–76.

21. Ìåòîäèêà ïðîâåäåííÿ êëàñèô³êàö³éíî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí íà ïðèäàòí³ñòü äî ïîøèðåííÿ â Óêðà¿í³ (çàãàëüíà 
÷àñòèíà) / çà ðåä. Ñ. Î. Òêà÷èê. 4-òå âèä., âèïð. ³ äîï. Â³ííè-
öÿ : ÔÎÏ Êîðçóí Ä. Þ., 2016. 120 ñ.

22. Ìåòîäèêà ïðîâåäåííÿ êâàë³ô³êàö³éíî¿ åêñïåðòèçè ñîðò³â 
ðîñëèí íà ïðèäàòí³ñòü äî ïîøèðåííÿ â Óêðà¿í³. Ìåòîäè âèç-
íà÷åííÿ ïîêàçíèê³â ÿêîñò³ ïðîäóêö³¿ ðîñëèííèöòâà / çà ðåä. 
Ñ. Î. Òêà÷èê. 3-òº âèä., ïåð. ³ äîï. Â³ííèöÿ : ÔÎÏ Êîðçóí Ä. 
Þ., 2017. 159 ñ.

23. Ïîëüîâèé À. Ì., Îâ÷àðóê Â. À., Âîëüâà÷ Î. Â. òà ³í. Àãðîêë³ìà-
òè÷íà îö³íêà ïîñóøëèâîñò³ âåãåòàö³éíîãî ïåð³îäó â Ïðè÷îð-
íîìîðñüê³é çîí³ íàäçâè÷àéíî íèçüêî¿ âîäíîñò³. Åêîëîã³÷í³ 
íàóêè. 2021. Ò. 39, ¹ 6. Ñ. 158–165. doi: 10.32846/2306-
9716/2021.eco.6-39.27

24. Èëüèíñêàÿ È. Í. Íîðìèðîâàíèå âîäîïîòðåáíîñòè äëÿ îðî-
øåíèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð íà Ñåâåðíîì Êàâêàçå. 
Íîâî÷åðêàññê : ÞÐÃÒÓ, 2001. 163 ñ. 

25. Êàì³íñüêèé Â. Ô. Àãðîìåòåîðîëîã³÷í³ îñíîâè âèðîáíèöòâà 
çåðíîáîáîâèõ êóëüòóð â Óêðà¿í³. Â³ñíèê àãðàðíî¿ íàóêè. 
2006. ¹ 7. Ñ. 20–25. 

26. Ïèñàðåíêî Í. Â., Ñèäîð÷óê Â. ²., Çàõàð÷óê Í. À. Åêîëîã³÷íà 
ïëàñòè÷í³ñòü, ñòàá³ëüí³ñòü ãîìåîñòàòè÷íîñò³ òà ñåëåêö³éíî¿ 
ö³ííîñò³ çà îçíàêîþ óðîæàéíîñò³ íîâèõ ñîðò³â êàðòîïë³. 
Çåìëåðîáñòâî òà ðîñëèííèöòâî: òåîð³ÿ ³ ïðàêòèêà. 2022. 
Âèï. 3, ¹ 5. Ñ. 91–101. doi: 10.54651/agri.2022.03.10

27. Applied Statistics Using SPSS, STATISTICA, MATLAB and R / 
J. P. Marques de Sá (Ed.). Berlin : Springer, 2007. 520 p. 
doi: 10.1007/978-3-540-71972-4 

28. Åðìàíòðàóò Å. Ð., Ïðèñÿæíþê Î. ²., Øåâ÷åíêî ². Ë. Ñòàòèñ-
òè÷íèé àíàë³ç àãðîíîì³÷íèõ äîñë³äíèõ äàíèõ â ïàêåò³ 
Statistica 6.0. Êè¿â : Ïîë³ãðàôÊîíñàëòèíã, 2007. 55 ñ.

29. Á³ëÿâñüêà Ë. Ã., Ðèáàëü÷åíêî À. Ì. Êëàñèô³êàö³ÿ ñîðò³â ñî¿ çà 
ãîñïîäàðñüêèìè îçíàêàìè ç äîïîìîãîþ êëàñòåðíîãî àíàë³çó. 
Àãðîá³îëîã³ÿ. 2020. ¹ 2. Ñ. 7–15. doi: 10.33245/2310-9270-
2020-161-2-7-15 

30. Ãóáà ². ²., Ñòàðè÷åíêî Â. Ì. Êëàñòåðèçàö³ÿ êîëåêö³éíèõ çðàç-
ê³â æèòà îçèìîãî çà ê³ëüê³ñòþ êâ³òîê òà ³íøèìè ãîñïîäàð-

ñüêîö³ííèìè îçíàêàìè. Íàóêîâ³ ïðàö³ ²íñòèòóòó á³îåíåðãå-
òè÷íèõ êóëüòóð ³ öóêðîâèõ áóðÿê³â. 2018. Âèï. 26. Ñ. 113–
119. doi: 10.47414/np.26.2018.211213

31. Êîõàíþê Í. Â., Òåì÷åíêî ². Â., Øòóöü Ò. Ì.  òà ³í. Êëàñòåð-
íèé àíàë³ç ó ñåëåêö³¿ çåðíîáîáîâèõ êóëüòóð. Êîðìè ³ êîð-
ìîâèðîáíèöòâî. 2019. Âèï. 87. Ñ. 9–19. doi: 10.31073/
kormovyrobnytstvo201987-02

32. Êîõàíþê Í. Â., Òåì÷åíêî ². Â., Øòóöü Ò. Ì. òà ³í. Îñíîâí³ 
íàïðÿìêè ñåëåêö³¿ çåðíîáîáîâèõ êóëüòóð â ²íñòèòóò³ êîð-
ì³â òà ñ³ëüñüêîãî ãîñïîäàðñòâà Ïîä³ëëÿ ÍÀÀÍ. Êîðìè ³ êîð-
ìîâèðîáíèöòâî. 2022. Âèï. 93. Ñ. 31–42. doi: 10.31073/
kormovyrobnytstvo202293-03

References
1. Tamimie, C. A., & Goldsmith, P. D. (2019). Determinants of soy-

bean adoption and performance in Northern Ghana. African 
Journal of Agricultural and Resource Economics, 14(4), 292–309.

2. Krentsiv, Ya. I. (2019). Variability of elements of efficiency of 
plants of soya of F

1
, F

2
 hybrids. Bulletin of Agricultural Science, 

97(3), 82–88. doi: 10.31073/agrovisnyk201903-13 [In Ukrainian]
3. Katam, R., Shokri, S., Murthy, N., Singh, S. K., Suravajhala, P., 

Khan, M. N., … Reddy, K. R. (2020). Proteomics, physiological, 
and biochemical analysis of cross tolerance mechanisms in re-
sponse to heat and water stresses in soybean. PLoS ONE, 15(6), 
Article e0233905. doi: 10.1371/journal.pone.0233905

4. Yue, J., Gu, Z., Zhu, Z., Yi, J., Ohm, J.-B., Chen, B., & Rao, J. (2021). 
Impact of defatting treatment and oat varieties on structural, 
functional properties, and aromatic profile of oat protein. Food 
Hydrocolloids, 112, Article 106368. doi: 10.1016/j.food-
hyd.2020.106368

5. Babych, À. Î., & Babych-Poberezhna, À. À. (2011). Selektsiia, 
vyrobnytstvo, torhivlia i vykorystannia soi u sviti [Breeding, pro-
duction, trade and use of soybeans in the world] (pp. 116–128). 
Kyiv: Ahrarna nauka. [In Ukrainian]

6. Topchii, O. V., Prysiazhniuk, L. M., Ivanytska, A. P., Shcherbyni-
na, N. P., & Kyienko, Z. B. (2020). The influence of growing fac-
tors on the productivity indicators of soybean [Glycine max (L.) 
Merrill]. Plant Varieties Studying and Protection, 16(1), 78–89. 
doi: 10.21498/2518-1017.16.1.2020.201269 [In Ukrainian]

7. Stupnytska, O. S., & Baranov, A. I. (2014). The influence of ele-
ments of cultivation technology on the qualitative composi-
tion of soybean seeds. Bulletin of the Zhytomyr National Agro-
ecological University, 1, 14–20. [In Ukrainian]

8. Xu, X. P., Liu, H., Tian, L., Dong, X. B., Shen, S. H., & Qu, L. Q. 
(2015). Integrated and comparative proteomics of high-oil and 
high-protein soybean seeds. Food Chemistry, 172(1), 105–116. 
doi: 10.1016/j.foodchem.2014.09.035

9. Mourtzinis, S., Specht, J., Lindsey, L., Wiebold, W. J., Ross, J., 
Nafziger, E. D., … Conley S. P. (2015). Climate-induced reduc-
tion in US-wide soybean yields underpinned by region- and in-
season-specific responses. Nature Plants, 1(2), Article 14026. 
doi: 10.1038/nplants.2014.26

10. Ergo, V. V., Lascano, R., Vega, C. R., Poralo, R., & Cerrera, C. S. 
(2018). Heat and water stressed field-grown soybean: A mul-
tivariate study on the relationship between physiological-
biochemical traits and yield. Environmental and Experimental 
Botany, 148, 1–11. doi: 10.1016/j.envexpbot.2017.12.023

11. Pettigrew, W. T. (2008). Potassium influences on yield and 
quality production for maize, wheat, soybean and cotton. Phy-
siologia Plantarum, 133(4), 670–681. doi:  10.1111/j.1399-
3054.2008.01073.x

12. Shi, W., Yin, X., Struik, P. C. Solis, C., Xie, F., Schmidt, R. C., … Jagadish, 
S. V. K. (2017). High day- and night-time temperatures affect grain 
growth dynamics in contrasting rice genotypes. Journal of Experi-
mental Botany, 68(18), 5233–5245. doi: 10.1093/jxb/erx344

13. Tkachuk, Î. P., Didur, I. M., & Pantsyreva, A. V. (2022). Eco-
logical assessment of medium-rating and medium-latera-
ting soybean varieties. Agriculture and Forestry, 24, 5–15. 
doi: 10.37128/2707-5826-2022-1-1 [In Ukrainian]



134 ISSN 2518-1017  Plant Varieties Studying and protection, 2023, Т. 19, № 2

Ðîñëèííèöòâî

14. Melnyk, A. V., Romanko, Yu. O., & Romanko A. Yu. (2020). Adap-
tive potential and stress resistance of modern soybean varie-
ties. Taurian Scientific Herald, 113, 85–91. doi: 10.32851/2226-
0099.2020.113.12 [In Ukrainian]

15. Grabovskyi, M. B., & Nimenko, S. S. (2023). Formation of the 
height of soybean plants using organic cultivation technolo-
gy. Taurian Scientific Herald, 129, 54–63. doi: 10.32851/2226-
0099.2023.129.8 [In Ukrainian]

16. Hoptsii, T. I., & Kravchenko, A. I. (2023). Genetic potential 
and level of its realization in varieties and lines of naked oats 
in the eastern part of the Left Bank Forest-Steppe of Ukraine. 
Taurian Scientific Herald, 129, 38–46. doi: 10.32851/2226-
0099.2023.129.6 [In Ukrainian]

17. Liubych, V. V., Voitovska, V. I., Tretiakova, S. O., & Kly-
movych, N. M. (2020). Technological evaluation of soybean 
seed quality depending on the variety. Bulletin of Uman Na-
tional University of Horticulture, 2, 32–37. doi: 10.31395/2310-
0478-2020-2-32-37 [In Ukrainian]

18. Melnyk, A. V., Romanko, Yu. O., Romanko, A. Yu., & Dudka, A. A. 
(2019). Effect of weather and climate parameters on the crop 
productivity of modern soybean varieties in the north-eastern 
Forest Steppe of Ukraine. Taurian Scientific Herald, 109(1), 76–
83. doi: 10.32851/2226-0099.2019.109-1.12 [In Ukrainian]

19. Tsytsiura, T. V., Temchenko, I. V., & Semtsov, A. V. (2019). Sta-
tistical evaluatioyn of soybean varietal potential based on in-
dicators of qualitative chemical composition of seeds in condi-
tions of the Right-Bank Forest-Steppe. Feeds and Feed Produc-
tion, 87, 19–26. doi: 10.31073/kormovyrobnytstvo201987-03 
[In Ukrainian]

20. Dymytrov, V. H. (2017). Soybean complex classification for 
economically valuable features complex. Agrobiology, 1, 128–
132. [In Ukrainian]

21. Tkachyk, S. O. (Ed.). (2017). Metodyka provedennia kvalifika-
tsiinoi ekspertyzy sortiv roslyn na prydatnist do poshyrennia v 
Ukraini. Zahalna chastyna [Methods of conductiong qualifi-
cation tests of plant varieties for suitability for distribution in 
Ukraine. General part] (4th ed., rev.). Vinnytsia: FOP Korzun D. Yu. 
[In Ukrainian]

22. Tkachyk, S. O. (Ed.). (2017). Metodyka provedennia kvalifi-
katsiinoi ekspertyzy sortiv roslyn na prydatnist do poshyrennia 
v Ukraini. Metody vyznachennia pokaznykiv yakosti produktsii 
roslynnytstva [Methods of conducting qualitative examina-
tion of plant varieties of suitability for distribution in Ukraine. 

Methods of determining plant production quality indicators] 
(3rd ed., rev.). Vinnytsia: FOP Korzun D. Yu. [in Ukrainian]

23. Polevoy, A. M., Ovcharuk, V. A., Volvach, O. V., Kushchenko, L. V., 
& Tolmachova, A. V. (2021). Agroclimate assessment of vegeta-
tion drought period in the extremely insufficient low water con-
tent in the Black sea zone. Ecological Sciences, 39(6), 158–165. 
doi: 10.32846/2306-9716/2021.eco.6-39.27 [In Ukrainian]

24. Ilyinskaya, I. N. (2001). Normirovanie vodopotrebnosti dlya 
orosheniya sel’skohozyaystvennyh kul’tur na Severnom Kavkaze 
[Rationing of water demand for irrigation of agricultural crops 
in the North Caucasus]. Novocherkassk: YuRGTU. [In Russian] 

25. Kaminsky, V. F. (2006). Agrometeorological bases of the pro-
duction of legumes in Ukraine. Bulletin of Agricultural Science, 
7, 20–25. [In Ukrainian]

26. Pysarenko, N. V., Sydorchuk, V. ²., & Zakharchuk, N. A. (2022). 
Ånvironmental plasticity, ultrastability and breeding value as 
a sign of yield of new potato varieties. Agriculture and Crop 
Production: Theory and Practice, 3(5), 91–101. doi: 10.54651/
agri.2022.03.10 [In Ukrainian]

27. Marques de Sá, J. P. (Ed.). (2007). Applied Statistics Using 
SPSS, STATISTICA, MATLAB and R (2nd ed.). Berlin: Springer. 
doi: 10.1007/978-3-540-71972-4

28. Ermantraut, E. R., Prysiazhniuk, Î. ²., & Shevchenko, ². L. (2007). Sta-
tystychnyi analiz ahronomichnykh doslidnykh danykh v paketi Statis-
tica 6.0 [Statistical analysis of agronomic study data using the Sta-
tiatica 6.0 software suite]. Kyiv: PoligrafKonsaltynh. [In Ukrainian]

29. Biliavska, L. H., & Rybalchenko, A. M. (2020). Cluster analysis in 
soybean varieties classification by economic characteristics. 
Agrobiology, 2, 7–15. doi: 10.33245/2310-9270-2020-161-2-
7-15 [In Ukrainian]

30. Huba, I. I., & Starychenko, V. M. (2018). Clustering of winter rye 
collections on the number of flowers and other economically 
valuable traits. Scientific Papers of the Institute of Bioenergy 
Crops and Sugar Beet, 26, 113–119. [In Ukrainian]

31. Kohanyuk, N. V., Temchenko, I. V., Shtuc, T. M., Lehman, A. A., 
& Barvinchenko, S. V. (2019). Cluster analysis in the bree ding 
of leguminous crops. Feeds and Feed Production, 87, 9–19. 
doi: 10.31073/kormovyrobnytstvo201987-02 [In Ukrainian]

32. Kokhaniuk, N. V., Temchenko, ². V., Shtuts, T. M., Lehman, A. A., 
Barvinchenko, S. V., & Aralova, T. S. (2022). Main directions of 
pulse crops selection in the Institute of Feed Research and Agri-
culture of Podillia of NAAS. Feeds and Feed Production, 93, 31–
42. doi: 10.31073/kormovyrobnytstvo202293-03 [In Ukrainian]

Purpose. To carry out the clustering of soybean varie-
ties suitable for growing in different agro-climatic regions 
of Ukraine, according to yield, and to identify the influence 
of the soil-climatic conditions of the Steppe, Forest-Steppe, 
and Polissia on their economically valuable characteristics 
in order to provide recommendations to producers regarding 
the selection of varieties for farms. Methods. The research 
involved laboratory, computational and statistical methods. 
Results. The highest oil content was obtained in 2019 in the 
Steppe zone in the seeds of such varieties as ‘ES COMPOSITOR’ 
(25.8%), ‘Churaivna’ (25.7%), ‘Atacama’ (25.7%) and ‘Acar-
dia’ (25.3%); in Polish – ‘ES COMPOSITOR’ (24.7%) and ‘Acar-
dia’ (24.2%). The most “crude protein” was obtained in 2020 
in the Forest Steppe, in particular, the variety ‘ES BACHE LOR’ 
was characterized by the maximum values – 45.3%. Re-
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gardless of the influence of the factors, high yield indicators 
provided ‘Atacama’ (2.4–3.4 t/ha), ‘Acardia’ (2.5–3.2 t/ha), 
‘ES COMPOSITOR’ (2.4–3.5 t/ha) and ‘ES CHANCELLOR’ (2.5– 
2.9 t/ha); low – ‘Churaivna’ (2.3–2.7 t/ha), ‘ES BACHELOR’ 
(2.2–2.7 t/ha). The yield of ‘Adessa’, ‘RGT SPHINXA’ (2.7– 
3.0 t/ha each) and ‘SOLENA’ (2.7–3.2 t/ha) depended on the 
weather conditions of the year. In the Steppe zone, three 
clusters are distinguished by yield indicators: the first – the 
varieties ‘Atacama’, ‘ES COMPOSITOR’ and ‘Churaivna’, the se-
cond – ‘Adessa’, ‘RGT SPHINXA’ and ‘ES BACHELOR’, the third –
‘Acardia’ and ‘ES CHANCELLOR’; in the Forest Steppe – four: the 
first – ‘Adessa’, ‘RGT SPHINXA’ and ‘ES CHANCELLOR’, the second –
‘Churaivna’ and ‘ES BACHELOR’, the third – ‘Acardia’ and ‘SOLE-
NA’, the fourth – ‘Atacama’ and ‘ES COMPOSITOR’; in Polissia 
there are two clusters: the first – ‘RGT SPHINXA’, ‘ES COM-
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POSITOR’ and ‘ES CHANCELLOR’, the second – ‘Acardia’ and 
‘Angelica’. Conclusions. For cultivation in a farm, it is neces-
sary to select varieties that, according to the results of the 
analysis, were in different clusters. On the other hand, those 
that are in the same cluster should be avoided, because they 

react more or less the same to the conditions of cultivation 
and therefore may react similarly to the action of adverse 
environmental factors.

Keywords: soy; productivity; “crude protein”; oil content; 
protein collection; oil collection.
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