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Âñòóï
Ñèðåöüêèé äåíäðîëîã³÷íèé ïàðê çàãàëü-

íîäåðæàâíîãî çíà÷åííÿ ðîçòàøîâàíèé ó ï³â-
í³÷íî-çàõ³äí³é, ïîë³ñüê³é, ÷àñòèí³ ì. Êèº âà. 
Â³í º íàóêîâî-äîñë³äíîþ, ïðèðîäîîõîðîí-
íîþ, êóëüòóðíî-îñâ³òíüîþ óñòàíîâîþ òà âõî-
äèòü äî ñêëàäó ïðèðîäíî-çàïîâ³äíîãî ôîíäó 
Óêðà¿íè. 

Äåíäðîïàðê ñòâîðåíî â 1949 ð. ó ëàíäøàôò-
íîìó ñòèë³ çà ïðîºêòîì ³ ï³ä êåð³âíèö òâîì 
äåíäðîëîãà Ïò³öèíà Ìèêîëè Îëåêñàíäðîâè-
÷à. ßê êîìïîçèö³éíó îñíîâó íàñàäæåíü ïàð-
êó âèêîðèñòàíî íåâåëèêèé ìàñèâ ³ç õâîéíèõ 
³ ëèñòÿíèõ äåðåâíèõ ïîð³ä ïîáëèçó áóäèíêó 
êîëèøíüîãî âëàñíèêà ì³ñöåâîãî êâ³òêîâîãî 

ÓÄÊ 58.006; 635.7; 635.05  https://doi.org/10.21498/2518-1017.18.3.2022.268997

Ïðÿí³ ðîñëèíè â ëàíäøàôòíèõ êîìïîçèö³ÿõ 
Ñèðåöüêîãî äåíäðîëîã³÷íîãî ïàðêó (ì. Êè¿â)
Ñ. Ì. Ìèõàéëèê1, Ñ. À. Ãëóõîâà2, Î. ². Øèíäåð3

1Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà,                      
e-mail: svetlana.nik2519@gmail.com
2Ñèðåöüêèé äåíäðîëîã³÷íèé ïàðê çàãàëüíîäåðæàâíîãî çíà÷åííÿ, âóë. Òèðàñï³ëüñüêà, 43, ì. Êè¿â, 04079, Óêðà¿íà
3Íàö³îíàëüíèé áîòàí³÷íèé ñàä ³ìåí³ Ì. Ì. Ãðèøêà ÍÀÍ Óêðà¿íè, âóë. Ñàäîâî-Áîòàí³÷íà, 1, ì. Êè¿â, 01014, Óêðà¿íà 

Ìåòà. Ïðîàíàë³çóâàòè òàêñîíîì³÷íå òà ñîðòîâå ð³çíîìàí³òòÿ êîëåêö³¿ ïðÿíèõ ðîñëèí Ñèðåöüêîãî äåíäðîëîã³÷íîãî 
ïàðêó çàãàëüíîäåðæàâíîãî çíà÷åííÿ, îö³íèòè ¿õí³ äåêîðàòèâí³ ÿêîñò³ òà âèçíà÷èòè íàïðÿìè âèêîðèñòàííÿ â ëàíä-
øàôòíîìó äèçàéí³. Ìåòîäè. Ïðåäìåò äîñë³äæåííÿ – âèðîùóâàí³ íà òåðèòîð³¿ Ñèðåöüêîãî äåíäðîïàðêó ïðÿí³ ðîñ-
ëèíè, ùî º ÷àñòèíîþ êîëåêö³¿ ðîñëèí â³äêðèòîãî ´ðóíòó. Âèäè òà ñîðòè ö³º¿ ãðóïè ðîñëèí ³íòðîäóêîâàíî â äåíäðî-
ïàðê ó ïåð³îä ç 1949-ãî ïî 2021 ð. Ó ïðîöåñ³ äîñë³äæåíü âèêîðèñòîâóâàëè ìåòîäè àíàë³çó òà ñèíòåçó, ïîð³âíÿííÿ é 
óçàãàëüíåííÿ ³íôîðìàö³éíèõ äàíèõ. Ðåçóëüòàòè. Âñòàíîâëåíî, ùî êîëåêö³ÿ ïðÿíèõ ðîñëèí Ñèðåöüêîãî äåíäðîïàðêó 
íàë³÷óº 69 òàêñîíîì³÷íèõ îäèíèöü 33 ðîä³â, ÿê³ îá’ºäíóþòü 12 ðîäèí. Ñåðåä íèõ 52 âèäè òà 25 êóëüòèâàð³â. Íàéá³ëüøå 
ïðåäñòàâíèê³â ìàþòü ðîäèíè Lamiaˆceae – 32 òàêñîíè, Amaryllidaceae – 11 òàêñîí³â òà Asteraceae – 9 òàêñîí³â. Æèòòºâ³ 
ôîðìè ïðÿíèõ ðîñëèí ïðåäñòàâëåí³ äåðåâíèìè (19 òàêñîí³â) òà òðàâ’ÿíèìè ðîñëèíàìè (50 òàêñîí³â, ç ÿêèõ 10 º 
îäíîð³÷íèêàìè, 2 – äâîð³÷íèêàìè, 38 – áàãàòîð³÷íèêàìè). Òðàäèö³éí³ ñôåðè çàñòîñóâàííÿ ïðÿíèõ ðîñëèí – õàð÷îâà, 
ë³êàðñüêà (ôàðìàêîëîã³ÿ) òà ïàðôóìåðíà. Òàêîæ ¿õí³ äåêîðàòèâí³ ñîðòè ³ êóëüòèâàðè âèêîðèñòîâóþòü äëÿ ñòâîðåííÿ 
ëàíäøàôòíèõ êîìïîçèö³é. Çîêðåìà íà òåðèòîð³¿ Ñèðåöüêîãî äåíäðîïàðêó ïðÿí³ ðîñëèíè º êîìïîçèö³éíîþ îñíîâîþ 
òåìàòè÷íîãî «Ñàäó ïðÿíî-àðîìàòè÷íèõ ðîñëèí», ¿õ âèêîðèñòîâóþòü ÿê åëåìåíòè êëàñè÷íèõ êëóìá ³ êîìïîçèö³é ë³òíèê³â, 
òåìàòè÷íèõ êîìïîçèö³é (íàö³îíàëüí³ é àïòåêàðñüê³ ñàäè, äåêîðàòèâí³ ãîðîäè), àëüï³éñüêèõ ã³ðîê ³ ðîêàð³¿â òîùî.
Âèñíîâêè. Áàãàòîð³÷íèé äîñâ³ä îçåëåíåííÿ òà ñòâîðåííÿ êâ³òíèêîâèõ êîìïîçèö³é ó Ñèðåöüêîìó äåíäðîëîã³÷íîìó ïàðêó 
ñâ³ä÷èòü, ùî ïðÿí³ ðîñëèíè º âàæëèâèì åëåìåíòîì ó âñ³õ òèïàõ àïðîáîâàíèõ äåêîðàòèâíèõ êîìïîçèö³é. Âñòàíîâëåíî, ùî ³ç 
69 òàêñîí³â ïðÿíèõ ðîñëèí, ÿê³ ðîñòóòü ó êîëåêö³éíèõ íàñàäæåííÿõ Ñèðåöüêîãî äåíäðîïàðêó, 51 ìàþòü äåêîðàòèâí³ ÿêîñò³ 
òà âèêîðèñòîâóþòüñÿ ÿê äåêîðàòèâíî-êâ³òêîâ³ é äåêîðàòèâíî-ëèñòÿí³ âèäè. Òàêñîíîì³÷íå òà ñîðòîâå ð³çíîìàí³òòÿ ïðÿ-
íèõ ðîñëèí ìàº çíà÷íèé ïîòåíö³àë äëÿ ñåëåêö³éíî¿ ðîáîòè òà ñòâîðåííÿ âèñîêîäåêîðàòèâíèõ ëàíäøàôòíèõ êîìïîçèö³é 
ð³çíîãî ïðèçíà÷åííÿ. Çàâäÿêè ðîçìà¿òòþ æèòòºâèõ ôîðì òà á³îìîðôîëîã³÷íèì îñîáëèâîñòÿì ïðÿí³ ðîñëèíè äîö³ëüíî âè-
êîðèñòîâóâàòè â ð³çíèõ òèïàõ íàñàäæåíü äëÿ äåêîðàòèâíîãî ñàä³âíèöòâà òà ëàíäøàôòíîãî äèçàéíó.

Êëþ÷îâ³ ñëîâà: êîëåêö³¿ ðîñëèí; âèäè; ñîðòè; çàïàøí³ òðàâè; îçåëåíåííÿ; ëàíäøàôòíèé äèçàéí. 

ãîñïîäàðñòâà áàíê³ðà Êàðëà Ìåéåðà. Ïëîùà 
äåíäðîïàðêó – 7,5 ãà. Êîëåêö³éíèé ôîíä 
â³äêðèòîãî ´ðóíòó ö³º¿ óñòàíîâè íàë³÷óº ïî-
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íàä 1340 ì³ñöåâèõ òà ³íòðîäóêîâàíèõ òàêñî-
í³â äåðåâíèõ ³ òðàâ’ÿíèõ ðîñëèí. Ó ñêëàä³ 
äèêîðîñëî¿ ðîñëèííîñò³ – á³ëüø í³æ 421 òàê-
ñîí [1–3]. Íà òåðèòîð³¿ äåíäðîïàðêó, êð³ì 
ï³äòðèìàííÿ òà ðåêîíñòðóêö³¿ ³ñíóþ÷èõ íà-
ñàäæåíü, ïðîâîäÿòü àêòèâíó ³íòðîäóêö³éíó 
ðîáîòó òà âèïðîáóâàííÿ íîâèõ ³íòðîäóöåíò³â 
ó äåêîðàòèâíèõ êîìïîçèö³ÿõ.

Îñîáëèâó ãðóïó ðîñëèííîãî öàðñòâà ñòàíîâ-
ëÿòü ïðÿí³ ðîñëèíè, â îðãàíàõ ÿêèõ íàÿâí³ 
ëåòê³, àðîìàòè÷í³ àáî ïåêó÷î-ñìàêîâ³ ðå÷îâè-
íè, âèêîðèñòîâóâàí³ ÿê ïðÿíîù³ [4–8]. Äëÿ 
íàäàííÿ ïðîäóêòàì õàð÷óâàííÿ ïðèºìíîãî 
àðîìàòó òà ñìàêó çàñòîñîâóþòü ïåðåâàæíî 
íàäçåìíó ÷àñòèíó ðîñëèí àáî æ  ñàì³ ¿õí³ âåð-
õ³âêè – êâ³òè ³ íàñ³ííÿ. Êîð³ííÿ ³ êîðåíåâè-
ùà âèêîðèñòîâóþòü â ¿æó ëèøå ó òàêèõ âèä³â 
ïðÿíèõ ðîñëèí, ÿê õð³í, à¿ð, ãðàâ³ëàò. Äî 
ïðÿíèõ òðàâ, ÿê³ ìîæóòü áóòè âèêîðèñòàí³ 
ìàéæå ïîâí³ñòþ, íàëåæàòü òàêîæ ïðÿí³ ÷àñ-
òèíè íàï³âêóùîâèõ ³ êóùîâèõ ðîñëèí, íà-
ïðèêëàä ÿë³âöþ, ÷åáðåöþ òîùî [4–6, 8, 9].

Á³ëüø³ñòü ïðÿíèõ ðîñëèí ìàþòü ñèëüí³ 
ô³òîíöèäí³, àíòèñåïòè÷í³ òà áàêòåðèöèäí³ 
âëàñòèâîñò³, ùî çóìîâëåíî íàÿâí³ñòþ â ¿õ-
íüîìó ñêëàä³ âåëèêî¿ ê³ëüêîñò³ â³òàì³í³â ³ 
á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, çàâäÿêè ÷îìó 
¿õ øèðîêî çàñòîñîâóþòü ó êóë³íàð³¿ òà õàð-
÷îâ³é ïðîìèñëîâîñò³ (ÿê ïðÿíîù³ òà êîíñåð-
âàíòè), à òàêîæ ïàðôóìåð³¿ [4, 6, 8, 10, 11]. 
Äåÿê³ ç öèõ ðîñëèí çàíåñåí³ äî ñó÷àñíî¿ ôàð-
ìàêîïå¿ ³ ÷àñòî âèêîðèñòîâóþòüñÿ ó òðàäè-
ö³éí³é òà íàðîäí³é ìåäèöèí³ ÿê ë³êàðñüê³ 
[4–6, 8, 9].

Ïðÿí³ ðîñëèíè ïîøèðåí³ â óñüîìó ñâ³ò³. Òàê³ 
¿õ êëàñè÷í³ ïðåäñòàâíèêè, ÿê ÷îðíèé ïåðåöü, 
ãâîçäè÷íå äåðåâî, âàí³ëü, ³ìáèð òîùî çàçâè÷àé 
ðîñòóòü ó òðîï³êàõ [4, 6]. Íà òåðèòîð³¿ Óêðà¿íè 
ðîçïîâñþäæåí³ ì³ñöåâ³ ïðÿí³ ðîñëèíè, à ñàìå: 
ïåòðóøêà, êð³ï, ã³ð÷èöÿ, ëàâð, ì’ÿòà, ÷àñíèê, 
öèáóëÿ, õð³í òà ³í. [4, 6, 12, 13].

Äåðæàâíèé ðåºñòð ñîðò³â ðîñëèí, ïðèäàò-
íèõ äî ïîøèðåííÿ â Óêðà¿í³, ñòàíîì íà 
2022 ð. íàë³÷óº 436 ñîðò³â ïðÿíèõ ðîñëèí. 
Íàéá³ëüøîþ ê³ëüê³ñòþ ñîðò³â ïðåäñòàâëåí³ 
òàê³ ðîäèíè, ÿê Amaryllidaceae – 252, 
Lamiaĉeae – 113, Apiaceae – 73 ñîðòè.

Âæèâàííÿ ïðÿíèõ ðîñëèí â ¿æó âïëèâàº 
íà ô³ç³îëîã³÷íèé ³ ïñèõîëîã³÷íèé ñòàí ëþä-
ñüêîãî îðãàí³çìó. Êîìïëåêñ çàïàøíèõ åô³ð-
íèõ îë³é, â³òàì³í³â, ãë³êîçèä³â, òîí³÷íèõ ³ 
ñìàêîâèõ ðå÷îâèí ïîêðàùóº êóë³íàðí³ ÿêîñ-
ò³ ïðîäóêò³â õàð÷óâàííÿ, ñòèìóëþº àïåòèò ³ 
ä³ÿëüí³ñòü îðãàí³â òðàâëåííÿ, ñïðèÿº çàñâî-
ºííþ ïîæèâíèõ ðå÷îâèí, ïîçèòèâíî âïëèâàº 
íà ðîáîòó íåðâîâî¿ òà ñåðöåâî-ñóäèííî¿ ñèñ-
òåì, à òàêîæ íà çàãàëüíèé ïñèõ³÷íèé ñòàí 
ëþäèíè [4–6, 8, 9]. 

Êð³ì âèùåçàçíà÷åíèõ ñôåð çàñòîñóâàííÿ 
áàãàòî ïðÿíèõ ðîñëèí çàâäÿêè ñâîºìó äåêî-
ðàòèâíîìó åôåêòó ìîæóòü áóòè âèêîðèñòàí³ 
äëÿ ñòâîðåííÿ ëàíäøàôòíèõ êîìïîçèö³é. Ó 
çâ’ÿçêó ç ðîçâèòêîì íà ñó÷àñíîìó åòàï³ íî-
âèõ íàïðÿì³â îçåëåíåííÿ [17, 19, 20] âèâ÷åí-
íÿ äåêîðàòèâíèõ ÿêîñòåé ïðåäñòàâíèê³â 
îêðåìî âçÿòèõ ãîñïîäàðñüêî-ö³ííèõ ãðóï 
ðîñëèí º àêòóàëüíèì. Çðó÷íîþ áàçîþ äëÿ 
ïðîâåäåííÿ òàêèõ äîñë³äæåíü º Ñèðåöüêèé 
äåíäðîïàðê.

Ìåòà äîñë³äæåíü – ïðîàíàë³çóâàòè òàêñî-
íîì³÷íå òà ñîðòîâå ð³çíîìàí³òòÿ êîëåêö³¿ 
ïðÿíèõ ðîñëèí Ñèðåöüêîãî äåíäðîëîã³÷íîãî 
ïàðêó çàãàëüíîäåðæàâíîãî çíà÷åííÿ; îö³íè-
òè òà âèçíà÷èòè íàïðÿìè âèêîðèñòàííÿ äå-
êîðàòèâíèõ ïðåäñòàâíèê³â ãðóïè ïðÿíèõ 
ðîñëèí ó ïðîöåñ³ ñòâîðåííÿ ëàíäøàôòíèõ 
êîìïîçèö³é.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü 
Ïðåäìåòîì äîñë³äæåíü º âèðîùóâàí³ íà 

åêñïîçèö³éíèõ òà êîëåêö³éíèõ ä³ëÿíêàõ Ñè-
ðåöüêîãî äåíäðîïàðêó ïðÿí³ ðîñëèíè, âèäè 
òà ñîðòè ÿêèõ ³íòðîäóêîâàíî äî ö³º¿ óñòàíî-
âè ó ïåð³îä ç 1949-ãî ïî 2021 ð. Äëÿ ³íâåíòà-
ðèçàö³¿ ïðÿíèõ ðîñëèí ó ñêëàä³ êîëåêö³¿ ïî-
ñëóãîâóâàëèñÿ âèçíà÷åííÿì ïîíÿòòÿ «ïðÿíà 
ðîñëèíà» â Óêðà¿íñüêîìó Ðàäÿíñüêîìó Åí-
öèêëîïåäè÷íîìó Ñëîâíèêó [5, 14]. Æèòòºâ³ 
ôîðìè âñòàíîâëþâàëè çà êëàñèô³êàö³ºþ 
Ô. Êëåìåíòñîì [15] ³ Õ. Ðàóíê³ºðà [16]. Äëÿ 
êëàñèô³êàö³¿ äåêîðàòèâíèõ êîìïîçèö³é, äå 
áóëî àïðîáîâàíî ïðÿí³ ðîñëèíè, âèêîðèñòà-
íî çàãàëüíîïðèéíÿò³ ñõåìè, ç óðàõóâàííÿì 
îñîáëèâîñòåé îçåëåíåííÿ ó íàääí³ïðÿíñüê³é 
÷àñòèí³ Óêðà¿íè [17–19, 21]. Ó ïðîöåñ³ äîñë³-
äæåíü çàñòîñîâàíî ìåòîäè àíàë³çó òà ñèíòå-
çó, ïîð³âíÿííÿ é óçàãàëüíåííÿ ³íôîðìàö³é-
íèõ äàíèõ äëÿ ï³äãîòîâêè âèñíîâê³â.

Ðåçóëüòàòè äîñë³äæåíü 
Çà ðåçóëüòàòàìè ³íâåíòàðèçàö³¿ êîëåêö³é-

íîãî ôîíäó Ñèðåöüêîãî äåíäðîïàðêó âñòàíîâ-
ëåíî, ùî ó íüîìó íàë³÷óºòüñÿ 50 òðàâ’ÿíèõ òà 
19 äåðåâíèõ òàêñîíîì³÷íèõ îäèíèöü ïðÿíèõ 
ðîñëèí (òàáë. 1). Ç íèõ 10 – îäíîð³÷í³, 2 –
äâîð³÷í³, 38 – áàãàòîð³÷í³. Ïåðåë³ê ì³ñòèòü 
52 âèäè òà 25 êóëüòèâàð³â ³ç 33 ðîä³â, 12 
ðîäèí. Íàéá³ëüøå ïðåäñòàâíèê³â ìàº ðîäèíà 
Lamiaĉeae – 35 òàêñîí³â, ÿê³ íàëåæàòü äî 15 
ðîä³â, 33 âèä³â, 11 ç ÿêèõ ìàþòü äåêîðàòèâí³ 
ñîðòè àáî ôîðìè. Äîñèòü âåëèêà ê³ëüê³ñòü 
òàêñîí³â ³ ó ðîäèí Amaryllidaceae (11) òà 
Asteraceae (9).

Çàâäÿêè äåêîðàòèâíèì âëàñòèâîñòÿì ïðÿ-
íèõ ðîñëèí, ¿õ çäàâíà êóëüòèâóþòü íà êâ³ò-
íèêàõ, çîêðåìà é ó äåêîðàòèâíèõ êîìïîçè-
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Òàáëèöÿ 1
Ïðÿí³ ðîñëèíè Ñèðåöüêîãî äåíäðîëîã³÷íîãî ïàðêó çàãàëüíîäåðæàâíîãî çíà÷åííÿ

¹ ç/ï Âèäè (ëàòèíñüêà òà óêðà¿íñüêà íàçâè) Ñîðòè Æèòòºâà ôîðìà Ïîõîäæåííÿ Äåêîðàòèâí³ ÿêîñò³
PINOPHYTA 

Ðîäèíà Cupressaceae 

1 Juniperus communis L.
ßë³âåöü çâè÷àéíèé äåð ³.â. +

MAGNOLIOPHYTA, ONODICOTS
Ðîäèíà Amaryllidaceae

2 Allium aflatunense B.Fedtsch.
Öèáóëÿ àôëàòóíñüêà áãòð ³.â. +

3 Allium angulosum L. 
Öèáóëÿ ãðàí÷àñòà áãòð ³.â. +

4 Allium cepa L. 
Öèáóëÿ ãîðîäíÿ îêóëüòóðåíà ôîðìà áãòð ³.â.

5 Allium lusitanicum Lam.
Öèáóëÿ ëóçèòàíñüêà áãòð ³.â. +

6 Allium oleraceum L.
Öèáóëÿ ãîðîäíÿ áãòð ³.â. +

7 Allium ramosum L. 
Öèáóëÿ ã³ëëÿñòà áãòð ³.â. +

8 Allium rosenbachianum Regel
Öèáóëÿ Ðîçåíáàõà áãòð ³.â. +

9 Allium sativum L.
×àñíèê îêóëüòóðåíà ôîðìà áãòð ³.â.

10 Allium schoenoprasum L.
Öèáóëÿ ñêîðîäà áãòð ³.â. +

11 Allium tuberosum Rottler ex Spreng.
Öèáóëÿ áóëüáèñòà áãòð ³.â. +

12 Allium ursinum L. 
Öèáóëÿ âåäìåæà, ÷åðåìøà áãòð ³.â. +

Ðîäèíà Araceae

13 Acorus calamus L.
Ëåïåõà çâè÷àéíà

‘Variegata’ áãòð ³.â. +

14 Acorus gramineus Aiton
Ëåïåõà çëàêîëèñòà

‘Variegata’ áãòð ³.â. +

MAGNOLIOPHYTA EUDICOTS
Ðîäèíà Apiaceae

15 Anethum graveolens L.
Êð³ï ïàõó÷èé

îêóëüòóðåíà ôîðìà îäí ³.â.

16 Coriandrum sativum L.
Êîð³àíäð ïîñ³âíèé

îêóëüòóðåíà ôîðìà îäí ³.â.

17 Foeniculum vulgare Mill. 
Ôåíõåëü çâè÷àéíèé îäí ³.â.

18 Petroselinum crispum (Mill.) Fuss 
Ïåòðóøêà êó÷åðÿâà

îêóëüòóðåíà ôîðìà îäí, äâð ³.â.

19 Pimpinella saxifraga L. 
Áåäðèíåöü ëîìèêàìåíåâèé áãòð ì.â.

Ðîäèíà Asteraceae

20 Artemisia abrotanum L.
Ïîëèí ã³ðêèé

‘Cola Plant’ áãòð ³.â. +

21 Artemisia dracunculus L.
Ïîëèí åñòðàãîí áãòð ³.â.

22 Artemisia ludoviciana Nutt.
Ïîëèí Ëþäîâèêà áãòð ³.â. +

23 Artemisia schmidtiana Maxim.
Ïîëèí Øì³äòà

‘Nana’ áãòð ³.â. +

24 Artemisia vulgaris L.
Ïîëèí çâè÷àéíèé

‘Janlim’ áãòð ³.â. +

25

Tagetes erecta L.
Êóï÷àêè ïðÿìîñòîÿ÷³, ÷îðíîáðèâö³

‘Discovery Orange’, 
‘Discovery Yellow’, 
‘Grand Arlequin’, ‘Hero 
Gold’ òà ³í.

îäí ³.â. +
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¹ ç/ï Âèäè (ëàòèíñüêà òà óêðà¿íñüêà íàçâè) Ñîðòè Æèòòºâà ôîðìà Ïîõîäæåííÿ Äåêîðàòèâí³ ÿêîñò³

26 Tagetes lucida Cav.
Êóï÷àêè ïðîìåíèñò³ îäí ³.â. +

27 Tagetes tenuifolia Cav. 
Êóï÷àêè òîíêîëèñò³ îäí ³.â. +

28 Tanacetum vulgare L.
Ïèæìî çâè÷àéíå

‘Crispa’ áãòð ³.â. +

Ðîäèíà Brassicaceae

29
Armoracia rusticana G.Gaertn., B.Mey. 
& Scherb.
Õð³í çâè÷àéíèé

áãòð à.â.

Ðîäèíà Lamiaceae

30 Agastache foeniculum (Pursh) Kuntze 
Ëîôàíò àí³ñîâèé áãòð ³.â. +

31
Agastache rugosa (Fisch. & C.A.Mey.) 
Kuntze
Ëîôàíò çìîðøêóâàòèé

áãòð ³.â. +

32 Hyssopus officinalis L.
Ã³ñîï ë³êàðñüêèé

typical, ‘Roseus’ êê ³.â. +

33 Lavandula angustifolia Mill.
Ëàâàíäà âóçüêîëèñòà

typical, ‘Alba’, ‘Rosea’ êê ³.â. +

34 Melissa officinalis L. 
Ìåë³ñà ë³êàðñüêà áãòð ³.â. +

35 Mentha arvensis L. 
Ì’ÿòà ïîëüîâà áãòð ³.â. +

36 Mentha × dalmatica Tausch
Ì’ÿòà äàëìàòñüêà áãòð ³.â. +

37 Mentha longifolia (L.) Huds.
Ì’ÿòà äîâãîëèñòà áãòð ³.â. +

38 Mentha suaveolens Ehrh.
Ì’ÿòà ïàõó÷à

‘Variegata’ áãòð ³.â. +

39 Monarda didyma L. 
Ìîíàðäà äâ³é÷àñòà

ñîðòîñóì³ø áãòð ³.â. +

40 Nepeta cataria L. 
Êîòÿ÷à ì’ÿòà ñïðàâæíÿ áãòð ³.â. +

41 Nepeta grandiflora M.Bieb.
 Êîòÿ÷à ì’ÿòà âåëèêîêâ³òêîâà áãòð ³.â. +

42 Nepeta racemosa Lam. 
Êîòÿ÷à ì’ÿòà ãðîíîïîä³áíà áãòð ³.â. +

43 Ocimum basilicum L.
Âàñèëüêè ñïðàâæí³

typical, ‘Dark Opal’, 
‘Siam Queen’ îäí ³.â. +

44 Ocimum tenuiflorum L. 
Âàñèëüêè òîíêîëèñò³ îäí ³.â. +

45 Origanum vulgare L. 
Ìàòåðèíêà çâè÷àéíà

typical, ‘Compactum’ áãòð ì.â. +

46
Perilla frutescens (L.) Britton 
var. crispa (Thunb.) H.Deane
Áóðîëèñòêà êó÷åðÿâà

îäí ³.â. +

47 Rosmarinus officinalis L.
Ðîçìàðèí ë³êàðñüêèé êê ³.â. +

48 Salvia nemorosa L. 
Øàâë³ÿ ä³áðîâíà áãòð ì.â.

49 Salvi a nutans L. 
Øàâë³ÿ ïîíèêëà áãòð ³.â.

50 Salvia officinalis L.
Øàâë³ÿ ë³êàðñüêà

‘Icterina’, ‘Purpurascens’, 
‘Tricolor’ òà ³í. ïêê ³.â. +

51 Salvia scabiosifolia Lam. 
Øàâë³ÿ ñêàá³îçîëèñòà ïêê ³.â.

52 Salvia sclarea L. 
Øàâë³ÿ ìóñêóñíà äâð ³.â.

53 Salvia verticillata L.
Øàâë³ÿ ê³ëü÷àñòà áãòð ³.â.

Ïðîäîâæåííÿ òàáëèö³ 1
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ö³ÿõ íà òåðèòîð³¿ Ñèðåöüêîãî äåíäðîïàðêó 
[18–20]. Öå äåùî â³äñóâàº íà äðóãèé ïëàí 
¿õíþ õàð÷îâó ö³íí³ñòü. 

Îäíèìè ç ãîëîâíèõ åëåìåíò³â êëàñè÷íèõ 
êëóìá òà êîìïîçèö³é ë³òíèê³â º âèäè ³ ñîðòè 
ðîäó Tagetes. ¯õ âèêîðèñòàííÿ ó ô³ãóðíèõ 
êëóìáàõ, ðàáàòêàõ, ì³êñáîðäåðàõ, ïàë³ñàäíè-
êàõ ³ áîðäþðàõ äàº çìîãó ñòâîðþâàòè ÿñêðàâ³ 
êâ³òêîâ³ êîìïîçèö³¿. Ó ïîä³áíèé ñïîñ³á âèêî-
ðèñòîâóþòü ³ äåÿê³ ³íø³ îäíî- òà áàãàòîð³÷í³ 
ïðÿí³ ðîñëèíè: Agastache foeniculum, Allium 
aflatunense, A. ramosum, A. rosenbachianum, 
A. schoenoprasum, Capsicum annuum, Nigella 
sativa, Origanum vulgare, Perilla nankinensis, 
Satureja coerulea; âèäè ðîäó Salvia, à òàêîæ 

¹ ç/ï Âèäè (ëàòèíñüêà òà óêðà¿íñüêà íàçâè) Ñîðòè Æèòòºâà ôîðìà Ïîõîäæåííÿ Äåêîðàòèâí³ ÿêîñò³

54 Satureja coerulea Janka 
×àáåð ñèíþâàòèé ïêê ³.â. +

55 Thymus × citriodorus (Pers.) Schreb.
×åáðåöü ëèìîííîïàõó÷èé

‘Doone Valley’, ‘Golden 
Lemon’, ‘Silver Queen’ ïêê ³.â. +

56 Thymus kosteleckyanus Opiz 
×åáðåöü Êîñòåëåöüêîãî ïêê ³.â.

57
Thymus pannonicus All. 
×åáðåöü ïàííîíñüêèé

ñóì³ø ð³çíîãî 
ãåîãðàô³÷íîãî 
ïîõîäæåííÿ

ïêê ì.â.

58 Thymus pulegioides L. 
×åáðåöü áëîøèíèé

typical, ‘Archer’s Gold’ ïêê ³.â. +

59 Thymus roegneri K.Koch 
×åáðåöü Ðüîãíåðà ïêê ³.â. +

60 Thymus serpyllum L. 
×åáðåöü ïîâçó÷èé

typical, ‘Albus’, ‘Pink 
Chintz’ òà ³í. ïêê ì.â. +

61 Thymus vulgaris L.
×åáðåöü çâè÷àéíèé

‘Silver Posie’ ïêê ³.â. +

62 Vitex agnus-castus L.
Â³òåêñ ñâÿùåííèé êóù ³.â. +

63 Vitex negundo L.
Â³òåêñ êèòàéñüêèé êóù ³.â. +

64
Vitex negundo var. cannabifolia 
(Siebold & Zucc.) Hand.-Mazz.
Â³òåêñ êîíîïëåëèñòèé

êóù ³.â. +

Ðîäèíà Ranunculaceae

65 Nigella sativa L.
×îðíóøêà ïîñ³âíà îäí ³.â. +

Ðîäèíà Rosaceae

66 Geum urbanum L.
Ãðàâ³ëàò ì³ñüêèé áãòð ³.â.

Ðîäèíà Rutaceae

67 Ruta hortensis Mill.
Ðóòà ñàäîâà êê ³.â. +

Ðîäèíà Solanaceae

68 Capsicum annuum L.
Ïåðåöü îäíîð³÷íèé

ñóì³ø ñîðò³â áãòð óìâ ³.â. +

Ðîäèíà Verbenaceae

69 Aloysia citrodora Palaˆu
Àëîç³ÿ ëèìîííà

‘Freshman’ êóù ³.â. +

Ïðèì³òêà. Íàçâè ñîðò³â íàâåäåíî, ÿêùî âîíè â³äîì³; «typical» – ïîçíà÷åíî òèïîâ³ ôîðìè ïåâíèõ òàêñîí³â, ÿêùî êð³ì 
íèõ º ùå ñîðòè. Æèòòºâ³ ôîðìè: «îäí» – îäíîð³÷íèê; «îäí ôê» – îäíîð³÷íèê ôàêóëüòàòèâíèé; «äâð» – äâîð³÷íèê; 
«áãòð» – áàãàòîð³÷íèê; «äåð» – äåðåâî; «êóù» – êóù; «êê» – êóùèê; «ïêê» – ï³âêóùèê. Ïîõîäæåííÿ ðîñëèí ó ïàðêó: 
ì.â. – ì³ñöåâèé âèä; ³.â. – ³íòðîäóêîâàíèé âèä.

íàï³âêóùèêè: Lavandula angustifolia, Hysso-
pus officinalis, Ruta hortensis; âèäè ðîäó Thy-
mus. Ö³ ðîñëèíè ó ð³çíîìàí³òíèõ êîìïîçèö³ÿõ 
³ âèñàäæåí³ ãðóïàìè ïîøèðåí³ ïî âñ³é òåðèòî-
ð³¿ Äåíäðîïàðêó, à òàêîæ º ãàðìîí³éíèì äîïîâ-
íåííÿì òðîÿíä ó ðîçàð³¿. Îêðåì³ äåêîðàòèâí³ 
òðàâ’ÿí³ ïðÿí³ ðîñëèíè âèêîðèñòîâóþòü ÿê ñî-
ë³òåðè, çîêðåìà òàê³: Agastache foeniculum, 
Allium aflatunense, A. rosen bachi anum, Monar-
da didyma ³ Tanacetum vulgare ‘Crispa’. 

Juniperus communis, Lavandula angustifolia, 
Hyssopus officinalis, Agastache foeniculum òà 
âèäè ðîäó Salvia âèñàäæåí³ ãðóïàìè ïî âñ³é 
òåðèòîð³¿ Äåíäðîïàðêó, à òàêîæ º ãàðìîí³éíèì 
äîïîâíåííÿì òðîÿíä ó ðîçàð³¿ (ðèñ. 1, ðèñ. 2). 

Ïðîäîâæåííÿ òàáëèö³ 1
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äæåíî âèäè òà ñîðòè ç ñèëüíèì ³ ïðèºìíèì 
àðîìàòîì òàêèõ ðîä³â: Mentha, Nepeta, Salvia, 
Tagetes, Thymus, Lavandula angustifolia.              
¯õ äîïîâíþþòü ³íø³ àðîìàòè÷í³ íåïðÿí³ äå-
êîðàòèâí³ ðîñëèíè, çîêðåìà: Coleus amboinicus 
Lour., Pelargonium grandiflorum Willd., P. gra-
ve olens L’Heŕ., P. zonale (L.) L’Heŕ., Plectranthus 
ciliatus E.Mey., P. oertendahlii T.C.E.Fr. Ïîä³á-
íèì çà òåìàòèêîþ º «Àïòåêàðñüêèé ñàä», äå 
óñï³øíî ïîºäíóþòüñÿ ïðÿíî-àðîìàòè÷í³ òà 
ë³êàðñüê³ âëàñòèâîñò³ ðîñëèí Hyssopus 
officinalis, Lavandula angustifolia, Foeniculum 
vulgare, ð³çí³ âèäè ðîä³â Mentha, Salvia, Thy-
mus òà ³í. Äëÿ «Óêðà¿íñüêîãî ñà äó» àêòóàëü-
íèìè º òðàäèö³éí³ ðîñëèíè, à ñàìå: Ane t hum 
graveolens, Armoracia rus ti cana, Ar te mi sia 
abrotanum, A. dracunculus, Capsicum annu um, 
Foeniculum vulgare, Melissa officinalis, Mentha 
suaveolens, Monarda didyma, Nepeta cataria, 
Ocimum basilicum, Pet roselinum cris pum, 
Tagetes erecta, T. tenui folia òà äåÿê³ ³íø³ [8, 
17]. Áëèçüêèì çà ôîðìîþ äî íàö³îíàëüíèõ 
ñàä³â º «Äåêîðàòèâíèé ãîðîä», â ÿêîìó äåÿê³ 
îâî÷åâ³ ïðÿí³ ðîñëèíè, íàïðèêëàä Allium 
cepa, A. sativum, A. tu berosum ³ Armoracia rus-
ticana, îðãàí³÷íî ïîºäíàí³ ç ³íøèìè îâî÷åâè-
ìè êóëüòóðàìè: Beta vulgaris L., Brassica 
oleracea L. var. acephala DC., Cucurbita maxi-
ma Duchesne, C. pepo L., Helianthus annuus L., 
Lagenaria abyssinica (Hook.f.) C.Jeffrey, Zea 
mays L. òîùî. Ó òàêèõ êîìïîçèö³ÿõ íàäçâè-
÷àéíî ïðèâàáëèâèìè º ð³çíîìàí³òí³ âàð³ºãàò-
í³ òà êó÷åðÿâîëèñò³ ñîðòè îêðåìèõ ïðÿíèõ 
êóëüòóð, íàïðèêëàä, ó Petroselinum crispum ³ 
âèä³â ðîäó Mentha. Çàâäÿêè ð³çíîìàí³òíîñò³ 
çàáàðâëåííÿ òà ôîðì ïëîä³â âèðîùóâàíèõ ó 
Ñèðåöüêîìó äåíäðîïàðêó ñîðò³â Capsicum 
annuum, ¿õ ðàçîì ç Ocimum basilicum ³ 
Ocimum tenuiflorum ìîæíà âèêîðèñòîâóâàòè 
ÿê àêöåíò â îñ³íí³õ êîìïîçèö³ÿõ (ðèñ. 3).

Ðèñ. 3. Ïðèêëàä îñ³ííüî¿ êîìïîçèö³¿ 
ç Capsicum annuum 

Ðèñ. 2. Lavandula angustifolia ó ðîçàð³¿

Ðèñ. 1. Salvia sclarea â íàñàäæåííÿõ 
Ñèðåöüêîãî äåíäðîïàðêó

Ïðÿí³ ðîñëèíè º âàæëèâèì åëåìåíòîì òå-
ìàòè÷íèõ êîìïîçèö³é. Ó ñîíÿ÷íîìó, çàòèø-
íîìó ì³ñö³ Ñèðåöüêîãî äåíäðîïàðêó ñòâîðåíî 
«Ñàä ïðÿíî-àðîìàòè÷íèõ ðîñëèí», äå âèñà-
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Çàñòîñîâóþòü ïðÿí³ ðîñëèíè ³ ó ñêëàä³ íà-
ñàäæåíü íà àëüï³éñüêèõ ã³ðêàõ òà êàì’ÿ íèñòèõ 
ñàäàõ (ðîêàð³ÿõ). Ó òàêèé ñïîñ³á âèðîùóþòü 
ïåðåâàæíî íèçüêîðîñë³ ðîñëèíè, ùî ðîñòóòü ó 
ïðèðîäíèõ óìîâàõ íà êàì’ÿ  íèñòèõ ³ ñêåëüíèõ 
îñåëèùàõ. Ñåðåä íèõ: Allium lusitanicum,            
A. ra mosum, Arte mi sia lu doviciana, A. schmid-
tia na, Lavandula angu stifolia, Nepeta racemosa, 
Rosmarinus offi ci nalis, ð³çíîìàí³òí³ âèäè ³ ñîð-
òè ðîä³â Men  t ha, Salvia ³ Thymus. 

Ïðÿí³ ðîñëèíè òàêîæ âèêîðèñòîâóþòü ó 
ò³íüîâèõ êâ³òíèêàõ Ñèðåöüêîãî äåíäðîïàð-
êó, à ñàìå: Allium ursinum òà Artemisia 
‘Janlim’. Ó âîäíîìó êâ³òíèêó äîðå÷íî âèãëÿ-
äàþòü âàð³ºãàòí³ ñîðòè Acorus calamus òà 
A. gramineus (ðèñ. 4). Ó êîìïîçèö³ÿõ ³ç õâîé-
íèõ ðîñëèí óñï³øíî âèðîùóþòü ð³çíîìàí³ò-
í³ ñîðòè Juniperus communis. Ó ñêëàä³ øèðî-
êîëèñòèõ äåíäðîãðóï íà ñîíÿ÷íèõ ä³ëÿíêàõ 
ïåðñïåêòèâíèìè º âèäè ³ ñîðòè ðîäó Vitex.

Ðèñ. 4. Acorus calamus ‘Variegata’ 
òà Mentha × dalmatica á³ëÿ ñòàâêà

Âàðòî çàçíà÷èòè, ùî íà òåðèòîð³¿ Ñèðåöü-
êîãî äåíäðîïàðêó º íå ò³ëüêè ðîñëèíè êîëåê-
ö³éíîãî ôîíäó, à é äèêîðîñë³ ïðåäñòàâíèêè 
éîãî ôëîðè, çîêðåìà Geum urbanum, Pim pi-
nella saxifraga òà Salvia vert icillata. Âîíè 
ðîñ òóòü ï³ä ïîëîãîì äåðåâ ³ ÷àãàðíèê³â òà º 
ñêëàäîâèìè ïðèðîäíîãî òðàâîñòîþ. 

Âèñíîâêè
Áàãàòîð³÷íèé äîñâ³ä îçåëåíåííÿ òà ñòâî-

ðåííÿ êâ³òíèêîâèõ êîìïîçèö³é ó Ñèðåöüêî-

ìó äåíäðîëîã³÷íîìó ïàðêó ñâ³ä÷èòü, ùî ïðÿ-
í³ êóëüòóðè º âàæëèâèì åëåìåíòîì ó âñ³õ 
òèïàõ àïðîáîâàíèõ äåêîðàòèâíèõ êîìïîçè-
ö³é. Âñòàíîâëåíî, ùî ³ç 69 òàêñîí³â ïðÿíèõ 
ðîñëèí êîëåêö³éíèõ íàñàäæåíü Ñèðåöüêîãî 
äåíäðîïàðêó 51 ìàþòü äåêîðàòèâí³ ÿêîñò³ òà 
âèêîðèñòîâóþòüñÿ ÿê äåêîðàòèâíî-êâ³òêîâ³ 
òà äåêîðàòèâíî-ëèñòÿí³ êóëüòóðè. Çàãàëîì 
òàêñîíîì³÷íå òà ñîðòîâå ð³çíîìàí³òòÿ ïðÿ-
íèõ ðîñëèí ìàº çíà÷íèé ïîòåíö³àë äëÿ ñòâî-
ðåííÿ âèñîêîäåêîðàòèâíèõ ëàíäøàôòíèõ 
êîìïîçèö³é ð³çíîãî ïðèçíà÷åííÿ òà º ö³ííèì 
ìàòåð³àëîì äëÿ ñåëåêö³éíî¿ ðîáîòè. Ð³çíîìà-
í³òòÿ æèòòºâèõ ôîðì ïðÿíèõ ðîñëèí, ¿õí³ 
á³îìîðôîëîã³÷í³ îñîáëèâîñò³ ñïðèÿòèìóòü 
óñï³øíîìó ¿õ âèêîðèñòàííþ ó ïðîöåñ³ îçåëå-
íåííÿ ì³ñüêîãî ñåðåäîâèùà, çîêðåìà äëÿ 
îôîðìëåííÿ òðàäèö³éíèõ êâ³òíèê³â ³ ñòâî-
ðåííÿ íîâàòîðñüêèõ äåêîðàòèâíèõ êîìïîçè-
ö³é òðàâ’ÿíèõ ðîñëèí òà äåíäðîãðóï. 
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Purpose. To analyze the taxonomic and varietal diversi-
ty of the collection of spicy plants of the Syrets Arboretum, 
evaluate their decorative qualities and determine the direc-
tions of use in landscape design. Methods. The subject of 
the study is spicy plants grown on the territory of the Syrets 
Arboretum, which are a part of the collection of open ground 
plants. The species and varieties of this group of plants were 
introduced in the arboretum from 1949 to 2021. In the pro-
cess of research, methods of analysis and synthesis, compari-
son and generalization of information were used. Results. It 
has been established that the collection of spicy plants of 
the Syrets Arboretum includes 69 taxa belonging to 33 gene-
ra, 12 families.  There are 52 species and 25 cultivars among 

UDC 58.006; 635.7; 635.05
Mykhailyk, S. M.1, Glukhova, S. A.2, & Shynder, O. I.3 (2022). Spicy plants in the landscape compositions of 

the Syrets Arboretum. Plant Varieties Studying and Protection, 18(3), 162–170. https://doi.org/10.21498/2518-
1017.18.3.2022.268997

1Ukrainian Institute of Plant Varieties Examination, 15 Henerala Rodymtseva St., Kyiv, 03041, Ukraine, e-mail: svetlana.nik2519@gmail.com
2Syrets arboretum, 43 Tyrasp³lska St., Kyiv, 04079, Ukraine
3M. M. Gryshko National Botanical Garden, NAS of Ukraine, 1 Sadovo-Botanichna St., Kyiv, 01014, Ukraine

them. The largest number of representatives are in the fami-
lies Lamiâceae – 32 taxa, Amaryllidaceae – 11 taxa and Aste-
raceae – 9 taxa. The life forms of spicy plants are represented 
by woody (19 taxa) and herbal plants (50 taxa, of which 10 
annual, 2 biennial, and 38 perennial forms). The traditional 
fields of application of spicy plants are food, medicine (phar-
macology) and perfumery. In addition, their decorative varie-
ties and cultivars are used to create landscape compositions. 
In particular, on the territory of the Syrets Arboretum, spicy 
plants are the compositional basis of the thematic “garden 
of spicy aromatic plants”, they are used as elements of clas-
sic flower beds and summer compositions, thematic compo-
sitions (national and pharmacy gardens, vegetable flower 
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beds), alpine slides and rocky gardens, etc. Conclusions. 
Many years of experience in landscape design and creation 
of floral arrangements in the Syrets Arboretum showes that 
spicy plants are an important element in all types of tested 
decorative compositions. It is revealed that out of 69 spicy 
plants that grow on collectible plantings of the Sirets Arbore-
tum, 51 have decorative qualities and are used as decorative-
floral and decorative-deciduous species. The taxonomic and 

varietal variety of spicy plants has considerable potential for 
breeding work and creation of highly decorative landscape 
compositions of various purposes. Due to the availability of 
different life forms and biomorphological features, it is advi-
sable to use spicy plants in different types of plantations for 
decorative gardening and landscape design.

Keywords: plant collections; species; varieties; fragrant 
herbs; greening; landscaping.
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Âñòóï
Ðîäèíà Alliaceae, äî ÿêî¿ íàëåæàòü òàê³ 

îñíîâí³ êóëüòóðè, ÿê öèáóëÿ ð³ï÷àñòà, ÷àñ-
íèê, öèáóëÿ-ïîðåé, öèáóëÿ-øí³ò, º äðóãîþ çà 
âàæëèâ³ñòþ ó êëàñ³ îäíîäîëüíèõ òà ïîñòóïà-
ºòüñÿ ëèøå Poaceae. ×àñíèê (Allium sati-
vum L.) – îñíîâíà êóëüòóðà ðîäèíè ï³ñëÿ 
öèáóë³ ð³ï÷àñòî¿ (A. cepa L.) [1, 2], ïîõîäèòü 
³ç Ñåðåäíüî¿ Àç³¿ [3]. Â³í º îäíèì ³ç íàéâàæ-
ëèâ³øèõ öèáóëèííèõ îâî÷³â, âèêîðèñòîâóâà-
íèì ïåðåâàæíî ÿê ñïåö³¿ àáî àðîìàòèçàòîð 
äëÿ òàêèõ õàð÷îâèõ ïðîäóêò³â: ÷àñíèêîâà 
îë³ÿ, ïîðîøîê, ñ³ëü, ïàñòà, ïëàñò³âö³.

×àñíèê ìåíø åôåêòèâíèé ó ãåíåòè÷íîìó 
ïîêðàùåíí³, í³æ öèáóëÿ. ×åðåç ñòàòåâó ñòå-

 ÓÄÊ 635.262:575.827  https://doi.org/10.21498/2518-1017.18.3.2022.268999

Ñåëåêö³éíà ö³íí³ñòü íåñòð³ëêóþ÷èõ ôîðì
÷àñíèêó îçèìîãî â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó 
Óêðà¿íè
Â.  Â. ßöåíêî

Óìàíñüêèé íàö³îíàëüíèé óí³âåðñèòåò ñàä³âíèöòâà, âóë. ²íñòèòóòñüêà, 1, ì. Óìàíü, 20301, Óêðà¿íà, 
e-mail: slaviksklavin16@gmail.com

Ìåòà. Äîñë³äèòè ñòóï³íü ïðîÿâó ïîñëàáëåíîãî ñòð³ëêóâàííÿ íåñòð³ëêóþ÷èõ êîëåêö³éíèõ çðàçê³â ÷àñíèêó îçèìîãî 
ð³çíîãî åêîëîãî-ãåîãðàô³÷íîãî ïîõîäæåííÿ â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè. Ìåòîäè. Âïðîäîâæ 2020–
2022 ðð. ó ïîëüîâèõ óìîâàõ (ì. Óìàíü, 48°46’N, 30°14’E) âèâ÷àëè äåâ’ÿòü ì³ñöåâèõ òà ³íòðîäóêîâàíèõ çðàçê³â ÷àñíèêó 
îçèìîãî (¹ 19, 27, 33, 43 ³ 44 ç ×åðêàñüêî¿ îáë., ¹ 14 ç Òåðíîï³ëüñüêî¿ îáë., ¹ 1 ç ²ñïàí³¿, ¹ 16 ³ç Ôðàíö³¿, ¹ 35 ç 
Àçåðáàéäæàíó). Ï³ä ÷àñ ðîçãëÿäó îòðèìàíèõ ðåçóëüòàò³â âèêîðèñòîâóâàëè çàãàëüíîïðèéíÿò³ ìåòîäè ãåíåòèêî-ñòàòèñ-
òè÷íîãî àíàë³çó. Ðåçóëüòàòè. Äîñë³äæåííÿìè âèçíà÷åíî, ùî ó ïðîöåñ³ óòâîðåííÿ ðåäóêîâàíî¿ êâ³òêîíîñíî¿ ñòð³ëêè 
ìàñà öèáóëèíè çíèæóâàëàñÿ íà 7,6–31,1% çàëåæíî â³ä çðàçêà, à âðîæàéí³ñòü – íà 6,1–38,6%. Ñåðåä êîëåêö³éíèõ 
çðàçê³â çà ïîêàçíèêîì «ìàñà öèáóëèíè» âèä³ëèëè ¹ 16 ³ 44 – 57,22 ³ 52,24 ã â³äïîâ³äíî. Àäàïòèâíèìè çà ö³ºþ îçíà-
êîþ áóëè çðàçêè ¹ 16, 19 ³ 44; ³íòåíñèâíèìè – ¹ 16, 27, 33 ³ 44, à ñòàá³ëüíèìè – ¹ 14, 19, 35 ³ 43. Âèÿâëåíî ïîì³òíó 
çàëåæí³ñòü ì³æ êîåô³ö³ºíòîì ãåíåòè÷íî¿ é åêîëîã³÷íî¿ âàð³àö³¿ (CVG/CVA) äëÿ îçíàê «ìàñà öèáóëèíè» ³ «âðîæàéí³ñòü», 
ïðîòå âèñîêî¿ ïðîäóêòèâíîñò³ äîñÿãíóòî çà óìîâè ñï³ââ³äíîøåííÿ CVG/CVA ≥ 1. ßê âèõ³äíèé ìàòåð³àë äëÿ ïîäàëüøî¿ 
ñåëåêö³¿ çà îçíàêîþ «âðîæàéí³ñòü» âèä³ëåíî çðàçêè: çà àäàïòèâí³ñòþ é åêîëîã³÷íîþ ïëàñòè÷í³ñòþ – ¹ 16 ³ 44; çà 
ñòàá³ëüí³ñòþ – ¹ 19, 35 ³ 43 òà ³íòåíñèâíîãî òèïó – ¹ 16, 27, 33 ³ 44, ùî çàáåçïå÷óþòü âèñîêó âðîæàéí³ñòü â îïòèìàëü-
íèõ óìîâàõ êóëüòèâóâàííÿ. Âñ³ äîñë³äæóâàí³ çðàçêè, ÿê³ óòâîðþâàëè ïîâ³òðÿí³ öèáóëèíè, õàðàêòåðèçóâàëèñÿ äóæå 
âåëèêîþ ìàñîþ 1000 öèáóëèí, ó ñåðåäíüîìó – 1156,76 ã. Ìàêñèìàëüíîþ ìàñîþ 1000 øò. öèáóëèí â³äçíà÷èëèñÿ ¹ 16 ³ 
27 – 1225,73 ³ 1638,0 ã â³äïîâ³äíî. Âèñíîâêè. Îòðèìàí³ ó Ïðàâîáåðåæíîìó Ë³ñîñòåïó Óêðà¿íè äàí³ ñëóãóâàòèìóòü äëÿ 
ðîçðîáëåííÿ ñõåìè ñåëåêö³éíèõ äîñë³äæåíü â óìîâàõ ³íòðîäóêö³¿. Â ðåçóëüòàò³ äîñë³äæåíü ñòâîðåíî ðîáî÷ó êîëåêö³þ 
âèõ³äíîãî ìàòåð³àëó äëÿ ñåëåêö³¿ ÷àñíèêó êëàñè÷íèì ìåòîäîì – êëîíîâèì äîáîðîì.

Êëþ÷îâ³ ñëîâà: ðåäóêîâàíà êâ³òêîíîñíà ñòð³ëêà; êîåô³ö³ºíò åêîëîã³÷íî¿ âàð³àö³¿; êîåô³ö³ºíò ãåíåòè÷íî¿ âàð³àö³¿; 
ñòàá³ëüí³ñòü; ìàñà öèáóëèíè; âðîæàéí³ñòü.

ðèëüí³ñòü íå óòâîðþº áîòàí³÷íîãî íàñ³ííÿ, 
òîìó äëÿ âåãåòàòèâíîãî ðîçìíîæåííÿ âèêî-
ðèñòîâóþòü öèáóëèíó [4, 5]. Ïåðåâàæíà á³ëü-
ø³ñòü ñâ³òîâèõ ãåíåòè÷íèõ ðåñóðñ³â ðîñëèí 
÷àñíèêó íå öâ³òå [6]. Êëîí³â ö³º¿ êóëüòóðè, 
ÿê³ íå óòâîðþþòü êâ³òêîíîñíèõ ñòð³ëîê, ââà-
æàþòü ÷àñíèêîì ³ç ì’ÿêèì ñòåáëîì, îäíàê 
òèïè ÷àñíèêó ç òâåðäèì ñòåáëîì çàöâ³òàþòü 
ó ð³äê³ñíèõ âèïàäêàõ, âò³ì íå óòâîðþþòü ó 
çàâ’ÿç³ íàñ³ííÿ ÷åðåç íåäîðîçâèíåí³ ãàìåòî-
ô³òè, ùî ñïðè÷èíÿþòü ÷îëîâ³÷å òà æ³íî÷å 
áåçïë³ääÿ [7]. ßê íàñë³äîê ðîñëèíà ðîçìíî-
æóºòüñÿ ëèøå çóáêàìè àáî ïîâ³òðÿíèìè öè-
áóëèíàìè, ùî óòðóäíþº çàñòîñóâàííÿ êëà-
ñè÷íèõ ìåòîä³â ñåëåêö³¿ [1].

Äîñë³äæåííÿ Hirata [8] ç ñîðòàìè ÷àñíèêó 
âêàçóº íà âåëèêó ð³çíîìàí³òí³ñòü éîãî ôåíî-
òèï³â, ùî âèðàæåíî ó ðîçìà¿òò³ îçíàê, òàêèõ 
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ÿê ìàñà öèáóëèíè, ê³ëüê³ñòü ïîâ³òðÿíèõ öè-
áóëèí íà ðîñëèí³, ïîêðèâí³ ëóñêè öèáóëèíè, 
äîâæèíà ëèñòêà, ä³àìåòð íåñïðàâæíüîãî 
ñòåáëà, ê³ëüê³ñòü ëèñòê³â íà ðîñëèí³, çäàò-
í³ñòü äî öâ³ò³ííÿ, ñò³éê³ñòü äî á³îòè÷íîãî òà 
àá³îòè÷íîãî ñòðåñ³â. Ñîðòè ÷àñíèêó ÷àñòî ìà-
þòü ô³ç³îëîã³÷íó ñóì³ñí³ñòü ç êîíêðåòíèìè 
àãðîêë³ìàòè÷íèìè óìîâàìè [9], à ¿õíÿ ð³çíî-
ìàí³òí³ñòü º îñíîâîþ äëÿ ñòâîðåííÿ òà âïðî-
âàäæåííÿ íîâèõ ñîðò³â, åôåêòèâíîãî âèêî-
ðèñòàííÿ ãåíåòè÷íèõ ðåñóðñ³â òà âäîñêîíà-
ëåííÿ ñåëåêö³éíèõ ïðîãðàì [8]. 

Öåíòðàëüíà Àç³ÿ – òåðèòîð³ÿ ç íàéá³ëü-
øèìè ð³çíîìàí³òí³ñòþ ÷àñíèêó òà ê³ëüê³ñ-
òþ ð³çíèõ éîãî çàðîäêîâèõ ïëàçì [10]. Äî-
ñë³äæåííÿ, ïîâ’ÿçàí³ ç áàãàòîìàí³òòÿì ö³º¿ 
êóëüòóðè, ïðîâîäèëè ó ÑØÀ, Ëàòèíñüê³é 
Àìåðèö³ [11], Àôðèö³ [12] òà ªâðîï³ [13], 
òîìó íåîáõ³äíî âèáðàòè á³ëüø ñóì³ñí³ ³ âè-
ñîêîâðîæàéí³ ¿¿ ñîðòè äëÿ êë³ìàòè÷íèõ 
óìîâ Óêðà¿íè. 

Íèí³ ñåëåêö³þ ÷àñíèêó íàïðàâëåíî íà 
îòðèìàííÿ ïîêðàùåíèõ, âèñîêîâðîæàéíèõ 
ñîðò³â, ÿê³ äîáðå àäàïòóþòüñÿ äî ì³ñöåâèõ 
óìîâ ñåðåäîâèùà ³ â³äïîâ³äàþòü íàÿâíèì âè-
ìîãàì [14].

Ïðîìèñëîâ³ âèðîáíèêè âèÿâëÿþòü âåëèêå 
çàö³êàâëåííÿ äî íåñòð³ëêóþ÷èõ («ì’ÿêîñòåá-
ëîâèõ») ñîðò³â ÷àñíèêó, îñê³ëüêè ïðîöåñ ¿õ 
âèðîùóâàííÿ âèêëþ÷àº äîñèòü çàòðàòíó òåõ-
íîëîã³÷í ó îïåðàö³þ – âèäàëåííÿ êâ³òêîíîñíî¿ 
ñòð³ëêè âðó÷íó ÷è ìåõàí³çîâàíî. Òîìó îñíî-
âíîþ ìåòîþ äîñë³äæåííÿ º îö³íèòè àäàïòèâ-
íî-ïðîäóêòèâíèé ïîòåíö³àë «ì’ÿêîñòåá ëî-
âèõ» êîëåêö³éíèõ çðàçê³â ÷àñíèêó îçèìîãî òà 
ïåðñïåêòèâè ¿õ âèêîðèñòàííÿ ó ñåëåêö³éíèõ 
ïðîãðàìàõ äëÿ êë³ìàòè÷íèõ óìîâ Ïðàâîáå-
ðåæíîãî Ë³ñîñòåïó Óêðà¿íè.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Íà äîñë³äíîìó ïîë³ íàâ÷àëüíî-âèðîáíè-

÷îãî â³ää³ëó Óìàíñüêîãî íàö³îíàëüíîãî óí³-
âåðñèòåòó ñàä³âíèöòâà ïðîòÿãîì 2020–
2022 ðð. âèâ÷àëè àäàïòèâíó ì³íëèâ³ñòü êî-
ëåêö³éíèõ ôîðì ÷àñíèêó îçèìîãî â óìîâàõ 
Ïðàâîáåðåæíîãî Ë³ñîñòåïó Óêðà¿íè. Ïîëüî-
â³ äîñë³äæåííÿ ïðîâîäèëè çà çàãàëüíîïðèé-
íÿòèìè ìåòîäèêàìè [15, 16], ó ïðîöåñ³ âè-
êîðèñòîâóâàëè êîëåêö³éí³ çðàçêè ð³çíîãî 
åêîëîãî-ãåîãðàô³÷íîãî ïîõîäæåííÿ (òàáë. 1), 
â³ä³áðàí³ åêñïåäèö³éíèì ìåòîäîì ï³ä ÷àñ 
îáñòåæåííÿ ïîñ³â³â «ì³ñöåâèõ ñîðò³â» ó ñå-
ëÿíñüêèõ ãîñïîäàðñòâàõ ð³çíèõ ðåã³îí³â 
Óêðà¿íè òà ªâðîïè.

Âàð³àíòè äîñë³äó ðîçì³ùóâàëè ñèñòåìà-
òè÷íèì ìåòîäîì áåç ïîâòîðåíü, ïëîùà îáë³-
êîâî¿ ä³ëÿíêè ñòàíîâèëà 10 ì2. Á³îìåòðè÷í³ 
âèì³ðþâàííÿ òà âèçíà÷åííÿ ïîêàçíèê³â ³í-

äèâ³äóàëüíî¿ ïðîäóêòèâíîñò³ â³äáóâàëèñÿ íà 
100 òèïîâèõ ðîñëèíàõ áåç ïîâòîðåíü. Ïîïå-
ðåäíèê – ðàíí³ îâî÷³. ×àñíèê îçèìèé âèñà-
äæóâàëè íà ïî÷àòêó äðóãî¿ äåêàäè æîâòíÿ 
øèðîêîðÿäíèì ñïîñîáîì (45 × 6 ñì).

²íôîðìàö³éíîþ áàçîþ äëÿ àíàë³çó ìåòåî-
ðîëîã³÷íèõ óìîâ ó ðîêè ïðîâåäåííÿ äîñë³-
äæåííÿ (2020–2022) ñëóãóâàëè äàí³ ìåòåî-
ðîëîã³÷íî¿ ñòàíö³¿ «Óìàíü». Àãðîìåòåîðîëî-
ã³÷í³ ôàêòîðè ñòâîðþâàëè ÿê îïòèìàëüí³ 
(2020, 2021 ðð.), òàê ³ íåñïðèÿòëèâ³ (2022 ð.) 
óìîâè äëÿ ðîñòó ³ ðîçâèòêó ðîñëèí ÷àñíèêó 
îçèìîãî.

Àíàë³ç íàâåäåíèõ äàíèõ (ðèñ. 1) ñâ³ä÷èòü, 
ùî ïîêàçíèêè òåìïåðàòóðè ïîâ³òðÿ òà ê³ëü-
ê³ñòü àòìîñôåðíèõ îïàä³â ïðîòÿãîì äîñë³-
äæåíü çàãàëîì áóëè ñïðèÿòëèâèìè äëÿ ðîñ-
òó òà ðîçâèòêó ðîñëèí ÷àñíèêó îçèìîãî. Âå-
ãåòàö³éíèé ïåð³îä 2019–2020 ðð. õàðàêòåðè-
çóâàâñÿ ï³äâèùåíèì òåìïåðàòóðíèì ôîíîì ³ 
íåäîñòàòíüîþ ê³ëüê³ñòþ îïàä³â âë³òêó òà 
âîñåíè. Ñåðåäíÿ òåìïåðàòóðà ïîâ³òðÿ ñòàíî-
âèëà 10,8 °Ñ, ùî íà 3,4 °Ñ âèùå çà ñåðåäíüî-
áàãàòîð³÷íó. Òðèâàëèé ë³òí³é äåô³öèò îïàä³â 
ñòàâ îáìåæóâàëüíèì ÷èííèêîì äëÿ ðîñòó òà 
ðîçâèòêó ñ³ëüñüêîãîñïîäàðñüêèõ êóëüòóð 
[17]. Âåãåòàö³éíèé ïåð³îä 2020–2021 ðð. õà-
ðàêòåðèçóâàâñÿ ñïðèÿòëèâèì òåìïåðàòóð-
íèì ôîíîì ³ äîñòàòíüîþ ê³ëüê³ñòþ îïàä³â. 
Ñåðåäíÿ òåìïåðàòóðà ïîâ³òðÿ – 9,2 °Ñ, òîáòî 
ëèøå íà 0,4 °Ñ âèùå çà ñåðåäíüîáàãàòîð³÷íó. 
Âîäíî÷àñ ó õîëîäíèé ïåð³îä (ãðóäåíü – áåðå-
çåíü) ñóìàðíå ïåðåâèùåííÿ òåìïåðàòóðè ñòà-
íîâèëî 1,4 °Ñ, ó òåïëèé (êâ³òåíü – âåðåñåíü) –
ñóìàðíå çìåíøåííÿ íà 1,9 °Ñ. Çàãàëüíà ê³ëü-
ê³ñòü îïàä³â çà ð³ê – 655,7 ìì, ùî íà 69 ìì 
ïåðåâèùèëî ñåðåäíüîáàãàòîð³÷íó ïîçíà÷êó 
[18]. Ïðîòÿãîì 2021–2022 ðð. ñïîñòåð³ãàëè ³ñ-
òîòíî íèæ÷èé ð³âåíü îïàä³â (ðèñ. 2), ïîð³â-
íþþ÷è ç ïîïåðåäí³ìè ðîêàìè é ñåðåäíüîáà-
ãàòîð³÷íèìè äàíèìè, à òåìïåðàòóðíèé ðå-
æèì áóâ áëèçüêèì äî ñåðåäíüîáàãàòîð³÷íèõ 
äàíèõ. Ïîãîäí³ óìîâè ïåð³îä³â âåãåòàö³¿ ÷àñ-
íèêó îçèìîãî ó 2020–2022 ðð. áóëè íåîäíà-
êîâèìè, òîìó ðåçóëüòàòè äîñë³äæåííÿ îö³íå-
íî îá’ºêòèâíî.

Òàáëèöÿ 1
Ïîõîäæåííÿ äîñë³äíèõ çðàçê³â ÷àñíèêó îçèìîãî

¹ çðàçêà Êðà¿íà Îáëàñòü, ðàéîí / ì³ñòî
1 ²ñïàí³ÿ –

14 Óêðà¿íà Òåðíîï³ëüñüêà, Çáàðàçüêèé
16 Ôðàíö³ÿ –
19 Óêðà¿íà ×åðêàñüêà, Óìàíñüêèé
27 Óêðà¿íà ×åðêàñüêà, Ìàíüê³âñüêèé
33 Óêðà¿íà ×åðêàñüêà, Óìàíü
35 Àçåðáàéäæàí –
43 Óêðà¿íà ×åðêàñüêà, Óìàíü
44 Óêðà¿íà ×åðêàñüêà, Óìàíü
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Breeding and seed production

Ãåíåòèêî-ñòàòèñòè÷íà îáðîáêà ðåçóëü-
òàò³â

Àäàïòèâí³ñòü îö³íþþòü çà âåëèêîþ ê³ëü-
ê³ñòþ ìåòîäèê, á³ëüø³ñòü ç ÿêèõ ´ðóíòóþòü-
ñÿ íà ìåòîä³ ðåãðåñ³éíîãî àíàë³çó, ìàòåìà-
òè÷íó ìîäåëü ÿêîãî äëÿ âèçíà÷åííÿ ñòàá³ëü-
íîñò³ òà ïëàñòè÷íîñò³ ñîðò³â çàïðîïîíîâàíî 
Ê. Ó. Ô³íëåºì òà Ã. Í. Ó³ëê³íñîíîì [19] ³ 
äîïîâíåíî Ñ. À. Åáåðãàðòîì òà Ó. Ã. Ðàññåëîì 
[20]. Âîíà áàçóºòüñÿ íà ïðèíöèïàõ îá’ºäíàííÿ 
³ ïåðåòâîðåííÿ åôåêò³â íàâêîëèøíüîãî ñå-
ðåäîâèùà òà âçàºìîä³¿ ãåíîòèïó ç óìîâàìè 
âèðîùóâàííÿ. Ïîêàçíèêè åêîëîã³÷íî¿ ïëàñ-
òè÷íîñò³ òà ñòàá³ëüíîñò³ ðîçðàõîâàíî çà ìå-
òîäèêîþ Eberhart – Russell.

Äëÿ ñèñòåìàòèçàö³¿ îòðèìàíèõ ðåçóëüòàò³â 
âèêîðèñòîâóâàëè ðàíãîâó êëàñèô³êàö³þ ãåíî-
òèï³â çà ñï³ââ³äíîøåííÿì ïàðàìåòð³â ïëàñ-
òè÷íîñò³ (b³) òà ñòàá³ëüíîñò³ σ2d : 1) b³ < 1, 

σ2d > 0 – ìàþòü êðàù³ ðåçóëüòàòè çà íåñïðèÿò-
ëèâèõ óìîâ, íåñòàá³ëüíèé; 2) b³ < 1, σ2d = 0 – 
ìàþòü êðàù³ ðåçóëüòàòè çà íåñïðèÿòëèâèõ 
óìîâ, ñòàá³ëüíèé; 3) b³ = 1, σ2d = 0 – äîáðå 
â³äãóêóºòüñÿ íà ïîë³ïøåííÿ óìîâ, ñòàá³ëü-
íèé; 4) b³ = 1, σ2d > 0 – äîáðå â³äãóêóºòüñÿ 
íà ïîë³ïøåííÿ óìîâ, íåñòàá³ëüíèé; 5) b³ > 1, 
σ2d = 0 – ìàþòü êðàù³ ðåçóëüòàòè çà ñïðèÿò-
ëèâèõ óìîâ, ñòàá³ëüíèé; 6) b³ > 1, σ2d > 0 – 
ìàþòü êðàù³ ðåçóëüòàòè çà ñïðèÿòëèâèõ óìîâ. 
Âîäíî÷àñ ãåíîòèïè ç êîåô³ö³ºíòîì b³ > 1 ââà-
æàþòü âèñîêîïëàñòè÷íèìè (â³äíîñíî ñåðåä-
íüî¿ ãðóïîâî¿), à çà óìîâè 1 > b³ = 0 – â³äíîñíî 
íèçüêîïëàñòè÷íèìè.

Ìàòåìàòè÷íó îáðîáêó ïðîâîäèëè ìåòîäîì 
äèñïåðñ³éíîãî àíàë³çó. Ðîçðàõîâàíèé ³íäåêñ 
óìîâ ñåðåäîâèùà (Ij) çà Eberhart – Russell, 
ë³í³éíà ðåàêö³ÿ ñîðòó íà ñåðåäîâèùå (bi – 
êîåô³ö³ºíò åêîëîã³÷íî¿ ïëàñòè÷íîñò³). Êîåô³-

Ðèñ. 1. Òåìïåðàòóðà ïîâ³òðÿ çà ïåð³îä äîñë³äæåíü ó 2020–2022 ðð. 
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Ðèñ. 2. Ê³ëüê³ñòü îïàä³â çà ïåð³îä äîñë³äæåíü ó 2020–2022 ðð. 

0

20

40

60

80

100

120

2020 2021 2022

Îï
àä

è,
 ì

ì

Áàãàòîð³÷í³ äàí³

I             II           III           IV            V             VI           VII         VIII         IX            X             XI          XII



174 ISSN 2518-1017  Plant Varieties Studying and protection, 2022, Т. 18, № 3

Ñåëåêö³ÿ òà íàñ³ííèöòâî

ö³ºíò ë³í³éíî¿ ðåãðåñ³¿ óðîæàéíîñò³ ñîðòó 
ïîêàçóº éîãî ðåàêö³þ íà çì³íó óìîâ âèðîùó-
âàííÿ. ×èì âèùå çíà÷åííÿ êîåô³ö³ºíòà 
(bi > 1), òèì êðàùó ðåàêö³þ ìàº ñîðò. Ó ðàç³ 
bi < 1 ñîðò ñëàáêî ðåàãóº íà çì³íó óìîâ ñå-
ðåäîâèùà. Çà óìîâè, ÿêùî bi = 1, º ïîâíà 
â³äïîâ³äí³ñòü çì³íè âðîæàéíîñò³ ñîðòó çì³í³ 
óìîâ âèðîùóâàííÿ. Íåë³í³éí³ â³äõèëåííÿ 
â³ä ë³í³¿ ðåãðåñ³¿ (σ2d – ñòàá³ëüí³ñòü). ×èì 
ìåíøèé êîåô³ö³ºíò ñòàá³ëüíîñò³, òèì ñòà-
á³ëüí³øèì º ñîðò [20].

Çàãàëüíó ãîìåîñòàòè÷í³ñòü ñîðò³â (Í
om

) âè-
ðàõîâóâàëè çà ìåòîäèêîþ Â. Â. Õàíã³ëüä³íà 
[21, 22].

Âàð³àö³þ îçíàêè «óðîæàéí³ñòü» (Í
om

) âè-
çíà÷àëè çà ôîðìóëîþ: 

         x2

Íom =    , äå
            σ

x – ñåðåäíº àðèôìåòè÷íå ïî ñîðòó; σ – óçà-
ãàëüíåíå ñåðåäíüîêâàäðàòè÷íå â³äõèëåííÿ.

Ñåëåêö³éíó ö³íí³ñòü ñîðòó:
               Xlim(S

c
) = X ×        , äå 

               Xopt

X – ñåðåäíº àðèôìåòè÷íå ïî ñîðòó; Xlim – 
ñåðåäíº àðèôìåòè÷íå ë³ì³òîâàíå;

Xopt ñåðåäíº àðèôìåòè÷íå îïòèìàëüíå.
Ùîá óíèêíóòè ë³í³éíîãî àðòåôàêòó êîåô³-

ö³ºíòà ðåãðåñ³¿, Â. À. Äðàãàâöåâ ó 1981 ð. 
ââ³â íîâèé ïàðàìåòð – êîåô³ö³ºíò ìóëüòè-
ïë³êàòèâíîñò³ (ÊÌ), ÿêèé äàº çìîãó ïîð³â-
íÿòè ì³íëèâ³ñòü îçíàêè. ×èì âèùå ÷èñëîâå 
çíà÷åííÿ öüîãî êîåô³ö³ºíòó, òèì ñèëüí³øå 
çì³íþºòüñÿ îçíàêà:

        xi + bi × yiêì =                 , äå
              xi

xi – ñåðåäíº çíà÷åííÿ äîñë³äæóâàíî¿ îçíà-
êè ó ³-ãî ñîðòó; bi – êîåô³ö³ºíò ë³í³éíî¿ ðå-
ãðåñ³¿ i-ãî ñîðòó; yi – ñåðåäíº çíà÷åííÿ äëÿ 
âñ³õ ñåðåäí³õ ïî âñ³õ ñîðòàõ y

i
 äëÿ êîæíîãî 

j-ãî ïóíêòó åêñïåðèìåíòó [23].
Çà ìåòîäîì À. Î. Ãðÿçíîâà îá÷èñëþþòü ñå-

ðåäí³é ³íäåêñ åêîëîã³÷íî¿ ïëàñòè÷íîñò³:
      (ÑÓÎ

1
/ÓÂ

1
 + ÑÓÎ

2
/ÓÂ

2
 +...+ ÑÓÎ

n
/ÓÂ

n
)

²ÅÏ = 
                               n

ÓÂ
1
, ÓÂ

2
, ÓÂ

n
 – çíà÷åííÿ îçíàêè ó ñîðòó â 

ð³çí³ ðîêè âèïðîáóâàíü; ÑÓÎ
1
, ÑÓÎ

2
, ÑÓÎ

n
 – 

ñåðåäíº çíà÷åííÿ îçíàêè ñîðò³â ó êîæíîìó ç 
âàð³àíò³â äîñë³äó [24].

Äëÿ âèçíà÷åííÿ àäàïòèâíî¿ çäàòíîñò³ ïî-
ñëóãîâóâàëèñÿ êîåô³ö³ºíòîì àäàïòèâíîñò³ 
ñîðòó (ÊÀ). Òîáòî ÿê êðèòåð³é äëÿ ïîð³âíÿí-
íÿ âçÿòî çàãàëüíó âèäîâó àäàïòèâíó ðåàê-
ö³þ êàðòîïë³ ó êîíêðåòíèõ óìîâàõ âåãåòàö³¿, 
ðåàë³çîâàíó ó âåëè÷èí³ ñåðåäíüî¿ âðîæàé-

íîñò³ ùîäî ïîð³âíþâàíèõ ñîðò³â. Îòðèìàíà 
âåëè÷èíà º ïîêàçíèêîì íîðìè ðåàêö³¿ ïåâíî¿ 
ñóêóïíîñò³ ñîðò³â íà ÷èííèêè çîâí³øíüîãî 
ñåðåäîâèùà â êîæíîìó êîíêðåòíîìó âèïàä-
êó. Ðåàêö³þ íà íèõ êîæíîãî ç âèïðîáîâóâà-
íèõ ñîðò³â âèçíà÷àþòü ïîð³âíÿííÿì éîãî 
êîíêðåòíî¿ óðîæàéíîñò³ ³ç ñåðåäíüîñîðòîâîþ 
óðîæàéí³ñòþ ðîêó [25]. 

Ð³÷íèé êîåô³ö³ºíò àäàïòèâíîñò³ (ÊÀ) 
ðîçðàõîâóþòü äëÿ ñîðòó çà ôîðìóëîþ: 

         (X
ij
) × 100 × Õ)  

ÊA =                       , äå
                100

Xij – óðîæàéí³ñòü ïåâíîãî ñîðòó â ð³ê âè-
ïðîáóâàííÿ; Õ – ñåðåäíüîñîðòîâà óðîæàé-
í³ñòü ðîêó. 

Àáñîëþòíèé ñåðåäí³é êîåô³ö³ºíò àäàïòèâ-
íîñò³ (ÊÀÀ) ðîçðàõîâóþòü äëÿ ñîðòó çà ôîð-
ìóëîþ: 

           (XiÑ) × 100 × Õá
)

ÊAA =                         , äå
                     100

Õ
³
Ñ – ñåðåäíÿ âðîæàéí³ñòü ñîðòó çà ðîêè 

âèïðîáóâàíü; Õ
á
 – áàãàòîð³÷íà ñåðåäíüîñîð-

òîâà âðîæàéí³ñòü.
Ñòðåñîñò³éê³ñòü òà êîìïåíñàòîðíó çäàò-

í³ñòü ñîðò³â âèçíà÷àëè çà ìåòîäèêîþ A. A. Ros-
sielle ³ S. Hemblin [26], îïèñàíîþ À. Î. Ãîí÷à-
ðåíêîì [27]:

ÑÑ = Y
min

 – Y
max

        Y
min

 + Y
maxÊÇ =                , äå 

              2

Y
min

 òà Y
max

 – ì³í³ìàëüíå ³ ìàêñèìàëüíå çíà-
÷åííÿ îçíàêè ñîðòó.

Êîåô³ö³ºíò âàð³àö³¿ – â³äíîñíà âåëè÷èíà, 
ùî ñëóãóº äëÿ õàðàêòåðèñòèêè ðîçñ³ÿí-
íÿ (ì³íëèâîñò³) îçíàêè, º â³äíîøåííÿì ñå-
ðåäíüîãî êâàäðàòè÷íîãî â³äõèëåííÿ SD äî 
ñåðåäíüîãî àðèôìåòè÷íîãî òà âèðàæàºòüñÿ ó 
â³äñîòêàõ: 

CV = SD/x 
Êîåô³ö³ºíò âàð³àö³¿ çàñòîñîâóþòü òîä³, 

êîëè íåîáõ³äíî ïîð³âíÿòè ì³íëèâ³ñòü îçíàê 
îá’ºêòà, âèðàæåíèõ ó ð³çíèõ îäèíèöÿõ âè-
ì³ðþâàííÿ. Ìàº çì³ñò âèíÿòêîâî äëÿ âåëè-
÷èí, ÿê³ âèì³ðþþòüñÿ ó øêàëàõ â³äíî-
øåíü:

CV < 10% – âàð³àö³ÿ ñëàáêà; 
CV – 11–25% – ñåðåäíÿ; 
CV > 25% – çíà÷íà [28].
Ó äîñë³äàõ âèçíà÷àëè ôåíîòèïîâó, ãåíîòè-

ïîâó é åêîëîã³÷íó ì³íëèâ³ñòü ñîðò³â [29, 30] 
çà òàêèìè ôîðìóëàìè:

âàð³àíñà ãåíåòè÷íà: 
        ÑÌ

ð
 – ÑÌ

âσ2
G
 =                 

               r
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âàð³àíñà åêîëîã³÷íà:
σ2

A
 = CM

â
âàð³àíñà ôåíîòèïîâà:
 σ2

F
 = σ2

G
 + σ2

A
êîåô³ö³ºíò ãåíîòèïîâî¿ âàð³àö³¿:

   σ2
G
 × 100  √              

       X
êîåô³ö³ºíò ôåíîòèïîâî¿ âàð³àö³¿:

   σ2
F
 × 100  √              

       X
êîåô³ö³ºíò åêîëîã³÷íî¿ âàð³àö³¿:

   σ2
A
 × 100  √             , äå

       X
CM

p
 – óçàã àëüíåíå ñåðåäíüîêâàäðàòè÷íå 

çíà ÷åííÿ îçíàêè ïîïóëÿö³é; CM
â
 – óçàãàëü-

íåíà ñåðåäíüîêâàäðàòè÷íà ïîõèáêà; r – ê³ëü-
ê³ñòü ïîâòîðåíü.

Ñïàäêîâ³ñòü (h2) ðîçðàõîâóâàëè çà òàêèì 
ð³âíÿííÿì:

σ2
G

σ2
A

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëü-
òàò³â ïðîâîäèëè ç âèçíà÷åííÿì ñåðåäíüîãî 

àðèôìåòè÷íîãî (x) ñòàíäàðòíîãî â³äõèëåí-
íÿ (SD), ðîçðàõîâàíîãî çà äîïîìîãîþ 
Microsoft Excel 2019. Êîðåëÿö³éí³ çàëåæ-
íîñò³ âèçíà÷àëè, âèêîðèñòîâóþ÷è ïðîãðà-
ìó Statistica 10.

Ðåçóëüòàòè äîñë³äæåíü
Çà ìàñîþ öèáóëèíè êîåô³ö³ºíò âàð³àö³¿ 

(CV) ó ðîñëèí, ÿê³ óòâîðþâàëè é íå óòâîðþ-
âàëè ðåäóêîâàíó êâ³òêîíîñíó ñòð³ëêó, ñòàíî-
âèâ 16,9 ³ 17,7% (íà ñåðåäíüîìó ð³âí³); êîåô³-
ö³ºíò âàð³àö³¿ ñåðåäîâèùà (CVA) ó öèõ ñàìèõ 
âàð³àíòàõ áóâ ó âèñîêèõ ìåæàõ – 33,5 ³ 
26,6%. Ïîì³òíà çàëåæí³ñòü ì³æ êîåô³ö³ºí-
òîì ãåíåòè÷íî¿ é åêîëîã³÷íî¿ âàð³àö³¿ (CVG/
CVA) äëÿ ìàñè öèáóëèíè – 0,43 ³ 0,50 ÿê ó 
ðîñëèí áåç ðåäóêîâàíî¿ ñòð³ëêè, òàê ³ ç ¿¿ 
óòâîðåííÿì; òà äëÿ îçíàêè «âðîæàéí³ñòü» – 
0,44 ³ 0,53, ïðîòå êîåô³ö³ºíòè âàð³àö³¿ ó ðîñ-
ëèí ÷àñíèêó, ÿê³ óòâîðþâàëè ðåäóêîâàíó 
êâ³òêîíîñíó ñòð³ëêó, áóëè íå³ñòîòíî âèùèìè 
(çà ïîêàçíèêàìè ìàñè öèáóëèíè ³ âðîæàé-
í³ñòþ). Â³äñóòí³ñòü ñòàòèñòè÷íî¿ ïîõèáêè ó 
çðàçê³â ¹ 19 ³ 44 (òàáë. 2) çóìîâëåíà òèì, ùî 
îêðåì³ ¿õí³ ðîñëèíè óòâîðþâàëè ðåäóêîâàíó 
êâ³òêîíîñíó ñòð³ëêó ò³ëüêè ó 2020 ð. (äàí³ íå 
íàâåäåíî).

Òàáëèöÿ 2
Ìàñà öèáóëèíè òà âðîæàéí³ñòü íåñòð³ëêóþ÷èõ ôîðì êîëåêö³éíèõ 

çðàçê³â ÷àñíèêó îçèìîãî (2020–2022 ðð.)

Çðàçîê
Ìàñà öèáóëèíè, ã Óðîæàéí³ñòü, ò/ãà

WRS1 RS2 WRS1 RS2

¹ 1 40,97 ± 7,31 37,83 ± 7,16 15,62 ± 2,00 14,28 ± 0,81
¹ 14 38,15 ± 3,72 31,23 ± 9,57 14,68 ± 1,63 9,01 ± 7,17
¹ 16 57,22 ± 15,90 51,80 ± 19,92 19,09 ± 3,09 13,29 ± 3,11
¹ 19 42,33 ± 4,74 34,00 ± 0,00 14,83 ± 1,11 12,00 ± 0,0
¹ 27 34,87 ± 8,97 33,87 ± 8,49 14,71 ± 3,47 11,89 ± 1,84
¹ 33 36,72 ± 8,85 33,63 ± 7,53 14,63 ± 2,45 13,54 ± 1,94
¹ 35 38,42 ± 4,10 30,27 ± 9,43 14,82 ± 0,37 13,06 ± 3,99
¹ 43 34,88 ± 4,26 33,55 ± 2,57 14,63 ± 1,01 13,73 ± 0,51
¹ 44 52,24 ± 9,15 36,00 ± 0,0 19,11 ± 2,31 13,50 ± 0,0

Xmed 41,76 ± 6,97 35,80 ± 8,53 15,79 ± 1,13 12,7 ± 1,96
σ2

G
123,8 143,4 7,9 13,6

σ2
F

23,0 35,6 1,6 3,8
σ2

A
146,7 179,0 9,4 17,4

h2 0,19 0,20 0,16 0,28
CV, % 17,7 16,9 11,3 11,8

CVG, % 11,5 16,7 7,9 15,3
CVF, % 29,0 37,4 19,4 32,9
CVA, % 26,6 33,5 17,8 29,1

CVG/CVA, % 0,43 0,50 0,44 0,53
1WRS – ðîñëèí, ÿê³ ÍÅ óòâîðèëè ðåäóêîâàíó êâ³òêîíîñíó ñòð³ëêó; 
2RS – ðîñëèí, ÿê³ óòâîðèëè ðåäóêîâàíó êâ³òêîíîñíó  ñòð³ëêó.

Çã³äíî ç Vencovsky [31], äëÿ îòðèìàííÿ âè-
ñîêî¿ ïðîäóêòèâíîñò³ íåîáõ³äíî ñï³ââ³äíî-
øåííÿ CVG/CVA, áëèçüêå äî îäèíèö³ àáî 
á³ëüøå çà îäèíèöþ, îñê³ëüêè â öèõ âèïàä-

êàõ ãåíåòè÷íà âàð³àö³ÿ á³ëüøà, í³æ ãåíåòè÷-
íà âàð³àö³ÿ ñåðåäîâèùà, òîìó â³äá³ð çà ö³ºþ 
îçíàêîþ ìàòèìå íàéêðàù³ óìîâè ç ïîãëÿäó 
êëîíîâîãî äîáîðó.
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Ðåçóëüòàòè, íàâåäåí³ ó òàáëèö³ 2, âêàçó-
þòü íà íèçüêó ñïàäêîâ³ñòü ÷àñíèêó: âèùîþ 
âîíà º ëèøå çà óìîâè ñòð³ëêóâàííÿ, ñïðè÷è-
íåíîãî íåñïðèÿòëèâèìè óìîâàìè ñåðåäîâè-
ùà ó êîíêðåòíèé ð³ê âèïðîáóâàííÿ. Òàêîæ 
ðåçóëüòàòè çàñâ³ä÷óþòü, ùî ÷èì âèùèé 
çâ’ÿçîê ì³æ ãåíåòè÷íèì ³ åêîëîã³÷íèì êîåô³-
ö³ºíòîì âàð³àö³¿, òèì âèùèì áóäå çíà÷åííÿ 
ñïàäêîâîñò³. 

Âèñîêîþ ìàñîþ öèáóëèíè â³äð³çíÿëèñÿ 
çðàçêè ï³ä íîìåðàìè 16 ³ 44 – 57,22 ³ 52,24 
â³äïîâ³äíî, ïðîòå âîíè áóëè íåñòàá³ëüíèìè – 
σ2d = 3,99 ³ 3,03. Ïîð³âíÿíî ñòàá³ëüíèìè 
áóëè çðàçêè ï³ä íîìåðàìè 35 (σ2d = 2,02), 43 
(σ2d = 2,06) ³ 19 (σ2d = 2,18) ç ìàñîþ öèáóëè-
íè 34,88–42,33 ã. Çà ñòàá³ëüí³ñòþ ö³º¿ îçíàêè 
âèä³ëåíî çðàçîê ¹ 14 ç ìàñîþ öèáóëèíè 
38,15 ã òà ñòàá³ëüí³ñòþ îçíàêè 1,93 (òàáë. 3).

Òàáëèöÿ 3
Ïàðàìåòðè àäàïòèâíî¿ çäàòíîñò³ òà ñåëåêö³éíî¿ ö³ííîñò³ ðîñëèí 

÷àñíèêó îçèìîãî, ÿê³ íå óòâîðþâàëè êâ³òêîíîñíî¿ ñòð³ëêè,
çà îçíàêîþ «ìàñà öèáóëèíè» (2020–2022 ðð.)

Çðàçîê Xmed  σ2d b³ Hom Sc KM ²ÅÏ CC KÇ KAA
¹ 1 40,97 2,70 0,83 150,8 34,2 1,85 0,99 –15 87 0,98
¹ 14 38,15 1,93 0,34 130,8 31,9 1,37 0,93 –9 78 0,91
¹ 16 57,22 3,99 2,13 294,3 47,8 2,55 1,34 –35 104 1,37
¹ 19 42,33 2,18 0,68 161,1 35,4 1,67 1,02 –12 84 1,01
¹ 27 34,87 3,00 1,26 109,3 29,1 2,50 0,82 –21 66 0,84
¹ 33 36,72 2,97 1,27 121,2 30,7 2,44 0,87 –22 73 0,88
¹ 35 38,42 2,02 0,58 132,7 32,1 1,63 0,93 –10 75 0,92
¹ 43 34,88 2,06 0,61 109,3 29,1 1,72 0,84 –10 70 0,84
¹ 44 52,24 3,03 1,31 245,3 43,6 2,05 1,25 –22 102 1,25

Êîëåêö³éí³ çðàçêè ÷àñíèêó îçèìîãî íå-
ñòð³ëêóþ÷îãî ðîçïîä³ëèëè íà òðè ãðóïè: 

² – ç âåëèêîþ ìàñîþ öèáóëèíè (< 50 ã) –           
¹ 16 ³ 44;

²² – ³ç ñåðåäíüîþ ìàñîþ öèáóëèíè (35–             
49 ã) – ¹ 14, 19, 33 ³ 35;

²²² – ç ìàëîþ ìàñîþ öèáóëèíè (> 35 ã) –             
¹ 27 ³ 43.

Âèñîêîâðîæàéíèìè òà àäàïòèâíèìè âèÿ-
âèëèñÿ çðàçêè ï³ä íîìåðàìè 16 (19,09 ò/ãà, 
ÊÀ = 1,21) ³ 19 (19,11 ò/ãà, ÊÀ = 1,21), âò³ì 
âîíè áóëè íåñòàá³ëüíèìè – σ2d = 1,76 ³ 1,52 

òà õàðàêòåðèçóâàëèñÿ ÿê çðàçêè ³íòåíñèâíî-
ãî òèïó (b³ = 15,4 ³ 1,71), òîáòî ëèøå çà óìî-
âè îïòèìàëüíîãî çàáåçïå÷åííÿ âñ³ìà ôàêòî-
ðàìè ìàëè âèñîêó ïðîäóêòèâí³ñòü. ßê ðå-
çóëüòàò ãåíåòèêî-ñòàòèñòè÷íîãî àíàë³çó 
âèä³ëåíî äâà íàéá³ëüø ñòàá³ëüí³ çðàçêè 
(σ2d = 0,61 ³ 1,00) – ¹ 35 ³ 43 ç âðîæàéí³ñòþ 
14,82 ³ 14,63 ò/ãà â³äïîâ³äíî. Ïðîòå êîåô³ö³-
ºíò åêîëîã³÷íî¿ ðåãðåñ³¿ âêàçóº íà ¿õíþ íåãà-
òèâíó ðåàêö³þ íà çì³íó çîâí³øí³õ ôàêòîð³â 
ñåðåäî âèùà (b³ = 0,33 ³ 0,89) òà ñëàáêó àäàï-
òèâíó çäàòí³ñòü (ÊÀ = 0,94 ³ 0,93) (òàáë. 4).

Òàáëèöÿ 4
Ïàðàìåòðè àäàïòèâíî¿ çäàòíîñò³ òà ñåëåêö³éíî¿ ö³ííîñò³ ðîñëèí ÷àñíèêó îçèìîãî, 

ÿê³ íå óòâîðþâàëè êâ³òêîíîñíî¿ ñòð³ëêè, çà îçíàêîþ «âðîæàéí³ñòü» (2020–2022 ðð.)
 Çðàçîê Xmed CV, %  σ2d  b³ Hom Sc KM ²ÅÏ CC KÇ ÊÀ
¹ 1 15,62 4 1,42 0,76 87,0 14,6 1,76 0,99 –5 31 0,99
¹ 14 14,68 11 1,28 –0,23 76,8 13,7 0,75 0,94 –4 28 0,93
¹ 16 19,09 16 1,76 1,54 129,9 17,8 2,27 1,21 –8 38 1,21
¹ 19 14,83 7 1,05 –0,95 78,4 13,8 –0,01 0,95 –3 29 0,94
¹ 27 14,71 15 1,86 2,83 77,1 13,7 4,04 0,92 –7 27 0,93
¹ 33 14,63 17 1,57 2,12 76,3 13,6 3,29 0,92 –6 28 0,93
¹ 35 14,82 3 0,61 0,33 78,2 13,8 1,35 0,94 –1 30 0,94
¹ 43 14,63 4 1,00 0,89 76,3 13,6 1,97 0,93 –1 28 0,93
¹ 44 19,11 12 1,52 1,71 130,1 17,8 2,41 1,21 –5 40 1,21

Çà âðîæàéí³ñòþ êîëåêö³éí³ ñîðòè ÷àñíèêó 
îçèìîãî ãðóïóâàëè ó òàêèé ñïîñ³á: âèñîêîâðî-
æàéí³ – ¹ 16 ³ 44; ñåðåäíüîâðîæàéí³ – ¹ 1, 
14, 19, 27, 33, 35 ³ 43; ñòàá³ëüíîâðîæàéí³ – 
¹ 35, 43 ³ 14.

Stansfield ñòâåðäæóº [32], ùî îçíàêè º 
äóæå ñïàäêîâèìè çà ð³âíÿ ñïàäêîâîñò³ (h2) 
á³ëüøå í³æ 0,50, ñåðåäíÿ ñïàäêîâ³ñòü – 

0,20–0,50, à íèçüêà ñïàäêîâ³ñòü – ìåíøå 
çà 0,20.

Ðåçóëüòàòè ïðîâåäåíîãî ðåãðåñ³éíîãî 
àíàë³çó (ðèñ. 2) ïîêàçàëè çì³íó çàëåæíîñò³ 
âðîæàéíîñò³ â³ä ìàñè öèáóëèíè. Çã³äíî ç 
îòðèìàíèìè äàíèìè çàëåæí³ñòü ì³æ âè-
ùåçãàäàíèìè ïîêàçíèêàìè (çà øêàëîþ 
×åääîêà) ó ðîñëèí, ÿê³ íå ñòð³ëêóâàëè, 
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áóëà äóæå ñèëüíîþ (r2 = 0,8814) òà çíèæó-
âàëàñÿ äî ð³âíÿ «â³äñóòíîñò³ çâ’ÿçêó» ó ðîñ-

ëèí, ÿê³ óòâîðèëè ðåäóêîâàíó êâ³òêîíîñíó 
ñòð³ëêó (r2 = 0,0772).

Ðèñ. 2. Òî÷êîâ³ ãðàô³êè é òåîðåòè÷íà ë³í³ÿ ðåãðåñ³¿ çà óìîâè ïðÿìîë³í³éíî¿ êîðåëÿö³¿ 
ì³æ ìàñîþ öèáóëèíè ³ âðîæàéí³ñòþ ÷àñíèêó îçèìîãî

à) ðîñëèíè ÷àñíèêó, ÿê³ íå óòâîðþâàëè êâ³òêîíîñíî¿ 
ñòð³ëêè

á) ðîñëèíè ÷àñíèêó, ÿê³ óòâîðþâàëè ðåäóêîâàíó ñòð³ëêó

Äëÿ ìàñè 1000 ïîâ³òðÿíèõ öèáóëèí CV ³ 
CVA áóëè íà ñåðåäíüîìó ð³âí³, çàëåæí³ñòü ì³æ 
êîåô³ö³ºíòîì ãåíåòè÷íî¿ é åêîëîã³÷íî¿ âàð³àö³¿ 
(CVG/CVA) ñòàíîâèëà 0,29 (ñëàáêà). Ðîñëèíè 
÷àñíèêó ìàëè äóæå íèçüêó óñïàäêîâàí³ñòü 
(h2 = 0,08) ùîäî ìàñè 1000 ïîâ³òðÿíèõ öèáó-
ëèí, àëå ñïàäêîâ³ñòü ó øèðîêîìó ñåíñ³ äîñòî-
â³ðíà äëÿ ö³ëåé ïîð³âíÿííÿ õàðàêòåðèñòèê ³ 
ñòóïåíÿ ïðîÿâó îçíàêè òà äëÿ ïðîãíîçóâàííÿ 
ðåçóëüòàò³â ñåëåêö³éíèõ äîñë³äæåíü [33].

Ç ðàí³øå îïóáë³êîâàíèõ äàíèõ [34] âèäíî, 
ùî ìàñà 1000 ïîâ³òðÿíèõ öèáóëèí çàëåæèòü 

â³ä ¿õ ê³ëüêîñò³ ó ñóöâ³òò³. Ê³ëüê³ñòü ïîâ³-
òðÿíèõ öèáóëèí «ì’ÿêîñòåáëîâèõ» çðàçê³â 
á³ëüøå çàëåæàëà â³ä åêîëîã³÷íèõ óìîâ, í³æ 
â³ä ñîðòîâèõ îñîáëèâîñòåé, ùî âïëèíóëî íà 
ôîðìóâàííÿ ìàñè 1000 øò. (CVG = 6,3%; 
CVA = 21,7%). Âèñîêèé êîåô³ö³ºíò åêîëîã³÷-
íî¿ âàð³àö³¿ âêàçóº íà çàëåæí³ñòü öüîãî ïî-
êàçíèêà â³ä óìîâ ñåðåäîâèùà, â ÿêîìó â³í 
ôîðìóâàâñÿ (òàáë. 5).

Ïåðåíåñåííÿ ãåíîòèïó ç îäí³º¿ çîíè â ³íøó 
ç íàáëèæåííÿì àáî â³ääàëåííÿì â³ä öåíòðó 
ïîõîäæåííÿ ìîæå ïðîÿâèòèñÿ ïîâíèì àáî ïî-

Òàáëèöÿ 5
Ìàñà 1000 ïîâ³òðÿíèõ öèáóëèí êîëåêö³éíèõ çðàçê³â ÷àñíèêó 

îçèìîãî, ÿê³ óòâîðèëè ðåäóêîâàíó êâ³òêîíîñíó ñòð³ëêó
Çðàçîê 2020 2021 2022 Xmed SD CV, %

¹ 1 1244,7 1096,0 1114,0 1151,57 66,26 6
¹ 14 – 1109,0 975,0 1042,0 67,00 6
¹ 16 1303,2 974,0 1400,0 1225,7 182,34 15
¹ 19 – – – – – –
¹ 27 1721,0 1424,0 1769,0 1638,0 152,58 9
¹ 33 1205,0 898,0 1280,0 1127,7 165,26 15
¹ 35 1008,0 920,0 971,0 966,3 36,08 4
¹ 43 982,0 906,0 950,0 946,0 31,16 3
¹ 44 – – – – – –

Xmed 1244,0 1046,7 1208,4 1156,8 – –
σ2

G 62994,1
σ2

F 5232,6
σ2

A 68226,7
h2 0,08

CV, % 18,8
CVG, % 6,3
CVF, % 22,6
CVA, % 21,7

CVG/CVA, % 0,29
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ñëàáëåíèì ñòð³ëêóâàííÿì ÷è íàâïàêè â³äñóò-
í³ñòþ ñòð³ëêóâàííÿ ó ñîðò³â, ÿê³ ðàí³øå óòâî-
ðþâàëè ïîâíîö³ííó êâ³òêîíîñíó ñòð³ëêó. Çäå-
á³ëüøîãî ïîñëàáëåíå ñòð³ëêóâàííÿ ó íåñòð³ë-
êóþ÷èõ ôîðì ÷àñíèêó â³äáóâàºòüñÿ çà íå-
ñïðèÿòëèâèõ ïîãîäíèõ óìîâ, çîêðåìà ïîñóõè. 
Ðåçóëüòàòè äîñë³äæåíü ùîäî ïðîÿâó ïîñëàá-
ëåíîãî ñòð³ëêóâàííÿ ó ÷àñíèêó îçèìîãî, íà-
âåäåí³ â òàáëèö³ 6 òà íà ðèñóíêó 3, âêàçóþòü 

íà ³ñòîòíó äèôåðåíö³àö³þ çðàçê³â çà ö³ºþ 
îçíàêîþ. Òàê, äîñë³äæóâàí³ êîëåêö³éí³ çðàç-
êè ¹ 14, 19 ³ 44 ìàëè íàéìåíøå ðîñëèí, ÿê³ 
óòâîðèëè ðåäóêîâàí³ êâ³òêîíîñí³ ñòð³ëêè – 
â³ä 0 äî 2% (çà ðîêàìè) òà íàéñëàáøèé ïðîÿâ 
ñòð³ëêóâàííÿ – çðàçîê ¹ 14 óòâîðþâàâ ðåäó-
êîâàíó êâ³òêîíîñíó ñòð³ëêó, ÿêà ðîçðèâàëà 
ïñåâäîñòåáëî ðîñëèíè íà âèñîò³ â³ä 2 äî 4 ñì, 
à ó çðàçêà ¹ 44 íåäîðîçâèíåíå ñóöâ³òòÿ áóëî 

Ðèñ. 3. Ñòóï³íü ïðîÿâó ïîñëàáëåíîãî ñòð³ëêóâàííÿ ðîñëèí ÷àñíèêó îçèìîãî, 
ÿê³ óòâîðèëè ðåäóêîâàíó êâ³òêîíîñíó ñòð³ëêó

à) ð³çíèé ñòóï³íü ïðîÿâó ïîñëàáëåíîãî ñòð³ëêóâàííÿ íà ð³çíèõ çðàçêàõ

á) ïðîÿâ ïîñëàáëåíîãî ñòð³ëêóâàííÿ ó çðàçêà ¹ 27

â) íóëüîâå çíà÷åííÿ ïðîÿâó ïîñëàáëåíîãî ñòð³ëêóâàííÿ
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âèäíî íà ð³âí³ â³ä 0 äî 15 ñì (ñòóï³íü ïðîÿâó 
ïîñëàáëåíîãî ñòð³ëêóâàííÿ íàâåäåíî íà ðè-
ñóíêó 3à ³ 3á). Çà ð³âåíü 0 âçÿòî ðîçì³ùåííÿ 

íåäîðîçâèíåíîãî ñóöâ³òòÿ ï³ä ïîêðèâíèìè 
ëóñêàìè íåñïðàâæíüî¿ (ï³äçåìíî¿, ìàòåðèí-
ñüêî¿) öèáóëèíè ÷àñíèêó (ðèñ. 3â).

Òàáëèöÿ 6
Ñòóï³íü ïðîÿâó ïîñëàáëåíîãî ñòð³ëêóâàííÿ êîëåêö³éíèõ çðàçê³â 

÷àñíèêó îçèìîãî

Çðàçîê
Ê³ëüê³ñòü ðîñëèí, ÿê³ óòâîðèëè 

ðåäóêîâàíó êâ³òêîíîñíó ñòð³ëêó, %
Âèñîòà, íà ÿê³é óòâîðåíî 

ñóöâ³òòÿ ðåäóêîâàíî¿ 
êâ³òêîíîñíî¿ ñòð³ëêè, ñì2020 2021 2022 Xmed

¹ 1 5 1 4 3 0–9
¹ 14 0 1 2 1 2–4
¹ 16 6 4 13 8 0–15
¹ 19 2 0 0 1 0–6
¹ 27 38 11 56 35 0–15
¹ 33 14 8 21 14 0–8 
¹ 35 5 4 7 5 0–6
¹ 43 5 3 4 4 3–11
¹ 44 2 0 0 1 –

Xmed 8,6 3,6 11,8 8,0
σ2

G 151,4
σ2

F 14,5
σ2

A 165,8
h2 0,10

CVG, % 47,7
CVF, % 161,4
CVA, % 154,2

CVG/CVA, % 0,31

Çàãàëîì ó ðîêè ç ìåíøèì âîëîãîçàáåçïå-
÷åííÿì ³ âèùèìè òåìïåðàòóðàìè (2020 ³ 
2022) â³äñîòîê ñòð³ëêóþ÷èõ ðîñëèí ³ ñòóï³íü 
ïðîÿâó ðåäóêîâàíî¿ êâ³òêîíîñíî¿ ñòð³ëêè 
áóëè íàéâèùèìè, ùî ï³äòâåðäæåíî âèùèì 
â³äíîñíî ãåíåòè÷íî¿ ð³âíåì åêîëîã³÷íî¿ âàð³-
àö³¿ (CVG = 47,7%; CVA = 154,2%). Òàêîæ 
ðåçóëüòàòè ñòàòèñòè÷íî¿ îáðîáêè ñâ³ä÷àòü 
ïðî íåçàëåæí³ñòü ö³º¿ îçíàêè â³ä ãåíîòèïó, 
òîáòî íèçüêèé ð³âåíü óñïàäêóâàííÿ (h2 = 0,10), 
ç ÷îãî ìîæíà çðîáèòè âèñíîâîê, ùî ñòóï³íü 
ïðîÿâó ðåäóêîâàíî¿ ñòð³ëêè ç óòâîðåííÿì 
ïîâ³òðÿíèõ áóëüáî÷îê íå çàëåæèòü â³ä ñîðòî-
âèõ îñîáëèâîñòåé, à ò³ëüêè â³ä ñòóïåíÿ â³ä-
ñåëåêòîâàíîñò³ ñîðòó òà åêîëîã³÷íèõ óìîâ, â 
ÿêèõ ôîðìóâàâñÿ ôåíîòèï.

Âèñíîâêè
Ãåíåòèêî-ñòàòèñòè÷íå îö³íþâàííÿ íåñòð³ë-

êóþ÷èõ êîëåêö³éíèõ çðàçê³â ÷àñíèêó îçèìî-
ãî ïîêàçàëî, ùî ðåäóêîâàíó êâ³òêîíîñíó 
ñòð³ëêó ìîæå óòâîðèòè äî 21% ðîñëèí íà âè-
ñîò³ â³ä 0 äî 15 ñì, ùî ïîÿñíþºòüñÿ ñòóïåíåì 
â³äñåëåêòîâàíîñò³ ñîðòó (çðàçêà).

Ó ðåçóëüòàò³ îö³íþâàííÿ âèÿâëåíî âèñî-
êîâðîæàéí³ (¹ 16 ³ 44), ñòàá³ëüíîâðîæàéí³ 
(¹ 35 ³ 43), ³íòåíñèâí³ (ç bi > 1 – ¹ 16, 27, 
33 ³ 44), ñåëåêö³éíî ö³íí³ (¹ 16 ³ 44) òà âè-
ñîêîàäàïòèâí³ (¹ 16 ³ 44) çðàçêè ÷àñíèêó 
îçèìîãî.

Îäåðæàí³ ðåçóëüòàòè ñëóãóâàòèìóòü òåî-
ðåòè÷íèìè çàñàäàìè äëÿ ñåëåêö³éíî¿ ðîáî-
òè ç êóëüòóðîþ ÷ àñíèêó îçèìîãî íåñòð³ëêó-
þ÷îãî â óìîâàõ Ïðàâîáåðåæíîãî Ë³ñîñòåïó 
Óêðà¿íè.
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33. Vencovsky R., Barriga P. Genẽtica biomẽtrica no fitomelhoramen-
to. Ribeirão Preto : Sociedade Brasileira de Genẽtica, 1992. 496 p.
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Purpose. To investigate the degree of reduced scape of 
softneck collection specimens of winter garlic of different 
ecological and geographical origin in the conditions of 
the Right Bank Forest-Steppe of Ukraine. Methods. During 
2020–2022, nine local and introduced varieties of winter 
garlic (Nos. 19, 27, 33, 43 and 44 from Cherkasy) were stu-
died in field conditions (Uman, 48°46’N, 30°14’E) region, 
No. 14 from Ternopil region, No. 1 from Spain, No. 16 from 
France and No. 35 from Azerbaijan). Generally accepted 
methods of genetico-statistical analysis were used to evalu-
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ate the garlic collection. Results. The research revealed that 
the weight of the bulb decreased by 7.6–31.1%, dependin g 
on the sample, and the yield by 6.1–38.6% during the for-
mation of a reduced scape. Among the collection samples, 
according to the “bulb weight” indicator, Nos. 16 and 44 stood 
out – 57.22 and 52.24 g, respectively, of the sample. Adap table 
for this feature were samples Nos. 16, 19 and 44; inten-
sive – Nos. 16, 27, 33 and 44, and stable samples were Nos. 
14, 19, 35 and 43. A significant relationship between the 
coefficient of genetic and environmental variation (CVG/
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CVA) for the traits “bulb weight” and “yield” was revealed. 
However, CVG/CVA ratio ≥ 1 is required to obtain high per-
formance. Samples were selected as the initial material for 
further breeding based on the “yield” feature: according to 
adaptability and ecological plasticity – Nos. 16 and 44; ac-
cording to stability – Nos. 19, 35 and 43 and samples of the 
intensive type – 16, 27, 33 and 44, which will ensure high 
yields in optimal cultivation conditions. All studied samples 
that formed air bulbs were characterized by a very large 1000 
bulb weight, on average 1156.76 g. The maximum of 1000 

bulb weight was characteristic for samples No. 16 and 27 – 
1225.73 and 1638.0 g, respectively. Conclusions. The data 
obtained in the Right Bank Forest-Steppe of Ukraine will be 
used to develop a breeding research scheme under the con-
ditions of introduction. As a result of the research, a work-
ing collection of raw material was created for the breeding 
of garlic by the classical method – clonal breeding.

Keywords: reduced scape; coefficient of ecological varia-
tion; coefficient of genetic variation; stability; bulb weight; 
yield.
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Âñòóï
ß÷ì³íü (Hordeum vulgare L.) – îäíà ç íàé-

ïîøèðåí³øèõ êóëüòóð ó ñâ³òîâîìó ñ³ëüñüêî-
ãîñïîäàðñüêîìó âèðîáíèöòâ³, ãåíåòè÷íå ð³ç-
íîìàí³òòÿ ÿêî¿ íàäçâè÷àéíî âåëèêå [1, 2]. 
Îäíàê ³ äîòåïåð ó âèðîáíèöòâ³, çîêðåìà é â 
Óêðà¿í³, âèêîðèñòîâóþòü ëèøå îáìåæåíó 
ê³ëüê³ñòü éîãî ð³çíîâèäíîñòåé [3, 4]. Íà ºâ-
ðîïåéñüêîìó êîíòèíåíò³ ïîíàä ñòîë³òíÿ àê-
òèâíó íàóêîâó ñåëåêö³éíó ðîáîòó ç ÿ÷ìåíåì 
ñïðÿìîâóâàëè íà ñòâîðåííÿ «òðàäèö³éíèõ» 
ïë³â÷àñòèõ îñòèñòèõ ñîðò³â, ùî ïåâíîþ ì³-
ðîþ ïîâ’ÿçàíî ç ðîçâèòêîì ïèâîâàðíî¿ ïðî-
ìèñëîâîñò³, òåõíîëîã³÷íèì âèìîãàì ÿêî¿ 
âîíè íàéá³ëüøå â³äïîâ³äàþòü [5, 6]. Âîäíî-
÷àñ ñîðòè ãîëîçåðíèõ ð³çíîâèäíîñòåé ìàþòü 
íèçêó ïåðåâàã çà ïîæèâíèìè ö³ííîñòÿìè 
[7–9]. Ñàìå òîìó âñå àêòèâí³øå ïðîâîäÿòü 
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Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè, âóë. Öåíòðàëüíà, 68, ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ð-í, 
Êè¿âñüêà îáë., 08853, Óêðà¿íà, *e-mail: barley22@ukr.net

Ìåòà. Âèÿâèòè îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³, ñõðåùóþ÷è ð³çí³ çà ïîõîäæåííÿì, íàïðÿìàìè 
âèêîðèñòàííÿ ³ ð³çíîâèäíîñòÿìè ñîðòè ÿ÷ìåíþ ÿðîãî, òà âèîêðåìèòè åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ ïîë³ïøåííÿ ö³º¿ 
îçíàêè. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè â Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ ó 2019 ³ 2020 ðð. 
Â F

1 
ÿ÷ìåíþ ÿðîãî äâîõ ä³àëåëüíèõ ñõåì ñõðåùóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ âèçíà÷èëè ñòóï³íü ôåíîòèïîâîãî 

äîì³íóâàííÿ, ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿ òà êîìá³íàö³éíó çäàòí³ñòü. Ðåçóëüòàòè. Çà ïîêàçíèêîì ñòóïåíÿ ôåíîòèïî-
âîãî äîì³íóâàííÿ âèÿâëåíî âñ³ ìîæëèâ³ òèïè óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³. Ó íèçêè êîìá³íàö³é ñõðåùóâàííÿ 
âñòàíîâëåíî çì³íó òèïó óñïàäêóâàííÿ çàëåæíî â³ä óìîâ ðîêó. Íàéá³ëüøó ê³ëüê³ñòü êîìá³íàö³é ³ç íàääîì³íóâàííÿì â 
îáîõ ðîêàõ â³äì³÷åíî ó êîìá³íàö³ÿõ ç ïë³â÷àñòèì îñòèñòèì ñîðòîì ‘Àâãóð’ òà áåçîñòèì ñîðòîì ‘Êîçèð’. Çà ïàðàìåòðà-
ìè ãåíåòè÷íî¿ âàð³àö³¿ ó ñõðåùóâàííÿõ ïèâîâàðíèõ ñîðò³â (ïë³â÷àñòèõ îñòèñòèõ) âèÿâëåíî â³äïîâ³äí³ñòü àäèòèâíî-
äîì³íàíòí³é ìîäåë³, íàääîì³íóâàííÿ ³ äîì³íóâàííÿ ó ëîêóñàõ, à òàêîæ îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ íà çá³ëüøåííÿ 
îçíàêè, çóìîâëåíå äîì³íàíòíèìè åôåêòàìè. Ó ñõðåùóâàííÿõ ñîðò³â ð³çíèõ áîòàí³÷íèõ ð³çíîâèäíîñòåé âèÿâëåíî çì³íó 
ä³¿ ãåí³â ó ð³çí³ ðîêè. À ñàìå: àäèòèâíî-äîì³íàíòíî¿ ñèñòåìè – êîìïëåìåíòàðíèì åï³ñòàçîì, íåïîâíîãî äîì³íóâàííÿ – 
íàääîì³íóâàííÿì, îäíîñïðÿìîâàíîñò³ äîì³íóâàííÿ íà çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿìîâàí³ñòþ. Âèä³ëåíî ãåíåòè÷í³ 
äæåðåëà ï³äâèùåíî¿ çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³, çîêðåìà ïë³â÷àñò³ îñòèñò³ ñîðòè ïèâîâàðíîãî íàïðÿìó ‘Quench’ 
³ ‘Àâãóð’, ãîëîçåðíèé òà áåçîñòèé ñîðòè ‘CDC Rattan’ ³ ‘Êîçèð’ â³äïîâ³äíî. Íà îñíîâ³ êîíñòàíò ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ 
çäàòíîñò³ âèçíà÷åíî íàéá³ëüø ïåðñïåêòèâí³ êîìá³íàö³¿ äëÿ ïîäàëüøî¿ ñåëåêö³éíî¿ ðîáîòè. Âèñíîâêè. Âèÿâëåí³ 
îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ äàþòü çìîãó îïòèìàëüíî êîìá³íóâàòè áàòüê³âñüê³ êîìïîíåíòè ñõðå-
ùóâàíü ³ çä³éñíþâàòè ö³ëåñïðÿìîâàíèé äîá³ð íà çá³ëüøåííÿ îçíàêè ó ïðîöåñ³ ñòâîðåííÿ áîòàí³÷íèõ ð³çíîâèäíîñòåé 
ñîðò³â ÿ÷ìåíþ ÿðîãî ð³çíèõ íàïðÿì³â âèêîðèñòàííÿ.

Êëþ÷îâ³ ñëîâà: Hordeum vulgare L.; ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ; ïàðàìåòð ãåíåòè÷íî¿ âàð³àö³¿; êîìá³íàö³éíà 
çäàòí³ñòü; ãåíåòè÷íå äæåðåëî.
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âñåá³÷í³ äîñë³äæåííÿ òà ñåëåêö³éíó ðîáîòó 
ç³ ñòâîðåííÿ âèñîêîÿê³ñíèõ ñîðò³â ÿ÷ìåíþ 
ãîëîçåðíîãî [10–12]. Ó ïðîöåñ³ âèêîðèñòàí-
íÿ ïîá³÷íî¿ ïðîäóêö³¿ ÿ÷ìåíþ (ñîëîìè) çà-
âäÿêè áåçîñòèì ð³çíîâèäíîñòÿì ðîçâ’ÿçóþòü 
ïðîáëåìè, ïîâ’ÿçàí³ ç îñòþêàìè [13]. Îêð³ì 
òåõíîëîã³÷íèõ (ñïîæèâ÷èõ) íàïðÿì³â âèêî-
ðèñòàííÿ òà ðîçìà¿òòÿ ð³çíîâèäíîñòåé, ó 
ðîçøèðåíí³ ãåíåòè÷íî¿ îñíîâè ñòâîðþâàíèõ 
ñîðò³â âàæëèâó ðîëü â³ä³ãðàº çàëó÷åííÿ 
çðàçê³â ð³çíîãî åêîëîã³÷íîãî ïîõîäæåííÿ 
[14, 15]. 

 Äëÿ åôåêòèâíîãî âèêîðèñòàííÿ ó ñåëåê-
ö³éíîìó ïðîöåñ³ âàæëèâî âîëîä³òè ³íôîðìà-
ö³ºþ íå ëèøå ïðî ð³âåíü ïðîÿâó ïåâíèõ 
îçíàê, àëå é ùîäî îñîáëèâîñòåé ¿õ ãåíåòè÷-
íîãî êîíòðîëþ òà óñïàäêóâàííÿ [16–18]. 
×èñåëüíèìè ïðàêòè÷íèìè äàíèìè äîâåäå-
íî, ùî ãîñïîäàðñüêà ³ ñåëåêö³éíà (ñîðòî-
òâîð÷à) ö³ííîñò³ îäíîãî é òîãî ñàìîãî ñîðòó 
(çðàçêà) íå òîòîæí³. Öå îñîáëèâî àêòóàëüíî, 
êîëè éäåòüñÿ ïðî ëàá³ëüí³ ê³ëüê³ñí³ îçíàêè, 
çîêðåìà ïîâ’ÿçàí³ ç óðîæàéí³ñòþ [19–21], 
ïëàíîì³ðíå ï³äâèùåííÿ ÿêî¿ ïîòðåáóº ïî-
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ë³ïøåííÿ îêðåìèõ åëåìåíò³â ¿¿ ñòðóêòóðè òà 
¿õ îïòèìàëüíîãî ïîºäíàííÿ â îäíîìó ãåíîòè-
ï³. Îäí³ºþ ç îñíîâíèõ ñêëàäîâèõ âðîæàéíîñ-
ò³ ÿ÷ìåíþ º ê³ëüê³ñòü çåðåí ó êîëîñ³ [22–25]. 
Ñèñòåìí³, çîêðåìà ä³àëåëüí³, ñõðåùóâàííÿ 
äàþòü çìîãó îäíî÷àñíî âèð³øóâàòè äâà çàâ-
äàííÿ – ñòâîðþâàòè íîâèé âèõ³äíèé ìàòåð³-
àë ³ âñåá³÷íî õàðàêòåðèçóâàòè çàëó÷åí³ áàòü-
ê³âñüê³ êîìïîíåíòè çà îñîáëèâîñòÿìè óñïàä-
êóâàííÿ îçíàê [26–28].

Òîìó ìåòîþ äîñë³äæåíü áóëî âèçíà÷èòè 
îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëüêîñò³ çåðåí ó 
êîëîñ³ â ä³àëåëüíèõ ñõðåùóâàííÿõ ð³çíèõ çà 
ïîõîäæåííÿì, íàïðÿìàìè âèêîðèñòàííÿ ³ 
ð³çíîâèäíîñòÿìè ñîðò³â ÿ÷ìåíþ ÿðîãî òà âè-
îêðåìèòè åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ 
ïîë³ïøåííÿ ö³º¿ îçíàêè. 

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ùîäî óñïàäêóâàííÿ ê³ëüêîñ-

ò³ çåðåí ó êîëîñ³ ÿ÷ìåíþ ÿðîãî â³äáóâàëèñÿ 
ó 2019 ³ 2020 ðð. â óìîâàõ Ìèðîí³âñüêîãî 
³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà 
ÍÀÀÍ (Ì²Ï). Öüîìó ïåðåäóâàëî ñõðåùóâàí-
íÿ çà äâîìà ïîâíèìè (6 × 6) ä³àëåëüíèìè 
ñõåìàìè, ïðîâåäåíå ó 2018–2019 ðð. Äî Ñõå-
ìè ² ââåëè ëèøå ïë³â÷àñò³ îñòèñò³ ñîðòè ïè-
âîâàðíîãî íàïðÿìó âèêîðèñòàííÿ ð³çíîãî 
ïîõîäæåííÿ. À ñàìå: ñòâîðåíèé ó Ì²Ï ñîðò 
‘Ì²Ï Òèòóë’, ñîðò ²íñòèòóòó ðîñëèííèöòâà 
³ì. Â. ß. Þð’ºâà ÍÀÀÍ (²Ð) ‘Àâãóð’, à òàêîæ 
÷îòèðè ñîðòè ³ç Çàõ³äíî¿ ªâðîïè (‘Datcha’, 
‘Quench’, ‘Gladys’, ‘Beatrix’). Äî Ñõåìè ²² 
äîëó÷èëè áåçîñò³ ñîðòè, ñòâîðåí³ â ²Ð (‘Êî-
çèð’ ³ ‘Â³òðàæ’), ãîëîçåðí³ ñîðòè ç Êàíàäè 
(‘Condor’ ³ ‘CDC Rattan’), à òàêîæ ïë³â÷àñò³ 
îñòèñò³ ñîðòè [‘Ì²Ï Ìèðîñëàâ’ (Ì²Ï) (çåð-
íîôóðàæíèé) ³ ‘Sebastian’ (Äàí³ÿ) (ïèâî-
âàðíèé)]. Ðîñëèíè áàòüê³âñüêèõ êîìïîíåí-
ò³â òà F

1 
âèðîùóâàëè â ïîëüîâèõ óìîâàõ ó 

òðèðàçîâ³é ïîâòîðíîñò³, ïîâíèìè ðåíäîì³-
çîâàíèìè áëîêàìè. Â³äñòàíü ì³æ ðîñëèíà-
ìè â ðÿäêó – 5 ñì, ì³æ ðÿäêàìè – 15 ñì. 
Ñòðóêòóðíèé àíàë³ç ñíîïîâîãî ìàòåð³àëó 
(íå ìåíøå 25 ðîñëèí) ïðîâîäèëè ç êîæíîãî 
ïîâòîðåííÿ. Ê³ëüê³ñòü çåðåí âèçíà÷àëè ó 
ãîëîâíîìó êîëîñ³. Îñîáëèâîñò³ ïîãîäíèõ 
óìîâ 2019 ³ 2020 ðð., à òàêîæ îñíîâí³ â³ä-
ì³ííîñò³ ì³æ íèìè òà ïîð³âíÿííÿ ç áàãàòî-
ð³÷íèìè äàíèìè íàâåäåíî ó ïîïåðåäíüîìó 
ïîâ³äîìëåíí³ [29].

Ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ â F
1 

âèçíà÷àëè çà G. M. Beil ³ R. E. Atkins [30]. 
Êîìá³íàö³éíó çäàòí³ñòü ³ ïàðàìåòðè ãåíå-
òè÷íî¿ âàð³àö³¿ ³íòåðïðåòóâàëè â³äïîâ³äíî 
äî Hayman B. I òà Griffing B. [31–35]. Äëÿ 
ðîçðàõóíê³â âèêîðèñòîâóâàëè êîìï’þòåðíó 
ïðîãðàìó Statistica 12 (TIBCO, USA). 

Ðåçóëüòàòè äîñë³äæåíü 
Çà ïîêàçíèêîì ñòóïåíÿ ôåíîòèïîâîãî äî-

ì³íóâàííÿ ó Ñõåì³ ² âèÿâëåíî âñ³ ìîæëèâ³ 
òèïè óñïàäêóâàííÿ (òàáë. 1). Îäíàê ó íèçö³ 
êîìá³íàö³é ñõðåùóâàííÿ â³äì³÷åíî çì³íó 
òèïó óñïàäêóâàííÿ çàëåæíî â³ä ðîêó äîñë³-
äæåííÿ. Íàïðèêëàä, ó êîìá³íàö³¿ ‘Quench’ / 
‘Datcha’ ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ ó 
2019 ð. â³äïîâ³äàâ ïîçèòèâíîìó íàääîì³íó-
âàííþ (hp = 5,83), à ó 2020-ìó – íåãàòèâíîìó 
íàääîì³íóâàííþ (hp = –1,26). Ó ÷àñòèíè 
êîìá³íàö³é àìïë³òóäà çì³íè ïîêàçíèêà ñòó-
ïåíÿ ôåíîòèïîâîãî äîì³íóâàííÿ áóëà ìåí-
øîþ. Âðàõîâóþ÷è çàçíà÷åíå, à òàêîæ òå, ùî 
ñåëåêö³ÿ ñïðÿìîâàíà íà çá³ëüøåííÿ äîñë³-
äæåíî¿ îçíàêè, âèùó ïðàêòè÷íó ö³íí³ñòü ìà-
òèìóòü êîìá³íàö³¿ ç ïîçèòèâíèìè íàääîì³íó-
âàííÿì òà äîì³íóâàííÿì àáî æ ç³ çì³íîþ îä-
íîãî íà ³íøå ó ð³çí³ ðîêè. Ó Ñõåì³ ² ïîçèòèâ-
íå íàääîì³íóâàííÿ â îáèäâà ðîêè âèÿâëåíî ó 
âîñüìè êîìá³íàö³ÿõ: ‘Beatrix’ / ‘Àâãóð’, 
‘Datcha’ / ‘Àâãóð’, ‘Gladys’ / ‘Beatrix’, 
‘Gladys’ / ‘Àâãóð’, ‘Àâãóð’ / ‘Beatrix’, ‘Àâ-
ãóð’ / ‘Datcha’, ‘Àâãóð’ / ‘Quench’, ‘Àâãóð’ / 
‘Gladys’. Çì³íà ïîçèòèâíîãî äîì³íóâàííÿ íà 
íàääîì³íóâàííÿ õàðàêòåðíà äëÿ òðüîõ êîìá³-
íàö³é: ‘Beatrix’ / ‘Datcha’, ‘Glays’ / ‘Datcha’, 
‘Àâãóð’ / ‘Ì²Ï Òèòóë’. 

Ó Ñõåì³ ²² òàêîæ âèÿâëåíî âñ³ òèïè óñïàä-
êóâàííÿ, à òàêîæ ¿õ âàð³àáåëüí³ñòü ó íèçö³ 
êîìá³íàö³é çàëåæíî â³ä ðîêó äîñë³äæåíü 
(òàáë. 2). Òàê, ïðîñòåæóâàëè êàðäèíàëüíó 
çì³íó (íåãàòèâíîãî íàääîì³íóâàííÿ ó 2019-ìó 
íà ïîçèòèâíå ó 2020 ð.) äëÿ êîìá³íàö³é 
‘Ì²Ï Ìèðîñëàâ’ / ‘Condor’ (â³ä hp = –3,30 
äî hp = 3,18) ³ ‘CDC Rattan’ / ‘Condor’ (â³ä 
hp = –2,68 äî hp = 1,44). Ïîçèòèâíå íàääî-
ì³íóâàííÿ â îáèäâà ðîêè âèÿâëåíî ó âîñüìè 
êîìá³íàö³é: ‘Êîçèð’/ ‘Condor’, ‘Êîçèð’ / 
‘Â³òðàæ’, ‘Êîçèð’ / ‘Sebastian’, ‘Condor’ / 
‘Ì²Ï Ìèðîñëàâ’, ‘Â³òðàæ’ / ‘Êîçèð’, ‘Â³ò-
ðàæ’ / ‘Sebastian’, ‘Sebastian’ / ‘Êîçèð’, 
‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’. Ó ð³çí³ ðîêè 
ïîçèòèâíå äîì³íóâàííÿ òà íàääîì³íóâàííÿ 
ñïîñòåð³ãàëè â ÷îòèðüîõ êîìá³íàö³ÿõ: ‘Êî-
çèð’ / ‘Ì²Ï Ìèðîñëàâ’, ‘Condor’ / ‘Êîçèð’, 
‘Sebastian’ / ‘Ì²Ï Ìèðîñëàâ’, ‘Ì²Ï Ìèðîñ-
ëàâ’ / ‘Â³òðàæ’. 

Çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿ ó Ñõå-
ì³ ² çà 2019 ð. ñóòòºâî ïåðåâàæàëè åôåêòè 
äîì³íóâàííÿ (H

1 
³ H

2
) (òàáë. 3). Îäíàê ó 

2020 ð. âíåñîê àäèòèâíèõ (D) åôåêò³â áóâ 
ìàéæå íà ð³âí³ ç ïàðàìåòðîì H

1
 ³ íàâ³òü 

á³ëüøèì çà ïàðàìåòð H
2
 (òàáë. 3). Ó Ñõåì³ 

²², íàâïàêè, ó 2019 ð. ïåðåâàæàëè àäèòèâí³ 
åôåêòè, à ó 2020-ìó çíà÷íî á³ëüøèìè áóëè 
åôåêòè äîì³íóâàííÿ. Â³äïîâ³äíî ïîêàçíèê 
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√H1/D  âêàçóâàâ íà íàääîì³íóâàííÿ â ëîêó-
ñàõ ó Ñõåì³ ² çà 2019 ð. (√H1/D  = 2,54), à 
òàêîæ ó Ñõåì³ ²² çà 2020 ð. (√H1/D  = 1,57). 
Îäíàê ó Ñõåì³ ² çà 2020 ð. â³äì³÷åíî äîì³íó-
âàííÿ (√H1/D  = 1,04), à ó Ñõåì³ ²² çà 2019 ð. 
– íåïîâíå äîì³íóâàííÿ (√H1/D  = 0,90). Ïàðà-
ìåòðè F ³  (√4DH1 + F)/(√4DH1 – F)  âêàçó-
þòü íà ïåðåâàæàííÿ â îáîõ ñõåìàõ â îáèäâà 
ðîêè äîì³íàíòíèõ àëåë³â íàä ðåöåñèâíèìè. 
Âèÿâëåíî íàäçâè÷àéíî ñèëüíó àñèìåòðè÷-
í³ñòü ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ 
àëåë³â ó ëîêóñàõ. Çîêðåìà ó Ñõåì³ ² – â îáè-
äâà ðîêè (H

2
/4H

1
 = 0,16 ³ 0,17), à ó Ñõåì³ ²² 

– â 2019 ð. (H
2
/4H

1
 = 0,17). Ó 2020 ð. ó äðó-

Òàáëèöÿ 1
Ð³âåíü ïðîÿâó òà ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ 

â F1 ÿ÷ìåíþ ÿðîãî (Ñõåìà ²)

Êîìïîíåíò ñõðåùóâàííÿ, 
ã³áðèäíà êîìá³íàö³ÿ

2019 ð. 2020 ð.

Ê³ëüê³ñòü 
çåðåí 

ó êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

ñòóï³íü òèï ñòóï³íü òèï

‘Ì²Ï Òèòóë’ 22,47 ± 0,25 – – 22,46 ± 0,38 – –
‘Ì²Ï Òèòóë’ / ‘Beatrix’ 20,70 ± 0,36 –1,20 ÍÍ 20,92 ± 0,45 –1,48 ÍÍ
‘Ì²Ï Òèòóë’ / ‘Datcha’ 20,53 ± 0,35 –3,80 ÍÍ 23,07 ± 0,06 0,90 ÏÄ
‘Ì²Ï Òèòóë’ / ‘Quench’ 20,70 ± 0,10 –87,50 ÍÍ 23,27 ± 0,32 –0,35 ÏÓ
‘Ì²Ï Òèòóë’ / ‘Gladys’ 21,23 ± 0,06 –1,86 ÍÍ 20,60 ± 0,10 –0,15 ÏÓ
‘Ì²Ï Òèòóë’ / ‘Àâãóð’ 21,37 ± 0,21 0,20 ÏÓ 22,02 ± 0,10 0,69 ÏÄ
‘Beatrix’ 20,87 ± 0,40 – – 21,21 ± 0,16 – –
‘Beatrix’ / ‘Ì²Ï Òèòóë’ 22,47 ± 0,15 1,00 ÏÄ 21,23 ± 0,25 -0,97 ÍÄ
‘Beatrix’ / ‘Datcha’ 21,49 ± 0,18 0,55 ÏÄ 25,37 ± 0,12 3,40 ÏÍ
‘Beatrix’ / ‘Quench’ 20,77 ± 0,40 –1,13 ÍÍ 21,63 ± 0,45 –0,78 ÍÄ
‘Beatrix’ / ‘Gladys’ 21,03 ± 0,31 –0,55 ÍÄ 20,68 ± 0,39 0,47 ÏÓ
‘Beatrix’ / ‘Àâãóð’ 22,77 ± 0,25 4,30 ÏÍ 21,60 ± 0,10 1,48 ÏÍ
‘Datcha’ 21,67 ± 0,42 – – 23,10 ± 0,44 – –
‘Datcha’ / ‘MIP Tytul’ 19,57 ± 0,55 –6,20 ÍÍ 24,70 ± 0,53 6,03 ÏÍ
‘Datcha’ / ‘Beatrix’ 20,87 ± 0,85 –0,99 ÍÄ 24,77 ± 0,99 2,77 ÏÍ
‘Datcha’ / ‘Quench’ 21,93 ± 0,15 –0,31 ÏÓ 24,93 ± 0,64 1,00 ÏÍ
‘Datcha’ / ‘Gladys’ 21,43 ± 0,50 –6,47 ÍÍ 22,53 ± 1,91 0,71 ÏÄ
‘Datcha’ / ‘Àâãóð’ 22,40 ± 0,70 1,75 ÏÍ 23,60 ± 0,62 1,28 ÏÍ
‘Quench’ 22,43 ± 0,45 – – 24,93 ± 0,74 – –
‘Quench’ / ‘Ì²Ï Òèòóë’ 22,40 ± 0,20 –2,50 ÍÍ 22,70 ± 0,10 –0,81 ÍÄ
‘Quench’ / ‘Beatrix’ 21,57 ± 0,15 –0,11 ÏÓ 21,93 ± 0,15 –0,61 ÍÄ
‘Quench’ / ‘Datcha’ 24,27 ± 0,38 5,83 ÏÍ 22,87 ± 0,59 –1,26 ÍÍ
‘Quench’ / ‘Gladys’ 23,53 ± 0,15 3,70 ÏÍ 22,20 ± 0,10 0,04 ÏÓ
‘Quench’ / ‘Àâãóð’ 24,70 ± 0,10 2,68 ÏÍ 23,23 ± 0,15 0,37 ÏÓ
‘Gladys’ 21,61 ± 0,02 – – 19,23 ± 0,65 – –
‘Gladys’ / ‘Ì²Ï Òèòóë’ 21,50 ± 0,10 –1,25 ÍÍ 20,60 ± 0,10  –0,15 ÏÓ
‘Gladys’ / ‘Beatrix’ 24,93 ± 0,07 9,92 ÏÍ 21,43 ± 0,38 1,23 ÏÍ
‘Gladys’ / ‘Datcha’ 22,17 ± 0,58 16,68 ÏÍ 22,50 ± 1,04 0,69 ÏÄ
‘Gladys’ / ‘Quench’ 23,00 ± 0,10 2,40 ÏÍ 22,40 ± 0,10 0,11 ÏÓ
‘Gladys’ / ‘Àâãóð’ 24,37 ± 0,45 3,92 ÏÍ 22,57 ± 0,06 18,63 ÏÍ
‘Àâãóð’ 19,72 ± 0,07 – – 19,57 ± 0,65 – –
‘Àâãóð’ / ‘Ì²Ï Òèòóë’ 24,43 ± 0,45 2,43 ÏÍ 22,17 ± 0,71 0,80 ÏÄ
‘Àâãóð’ / ‘Beatrix’ 21,91 ± 0,60 2,81 ÏÍ 21,97 ± 0,75 1,92 ÏÍ
‘Àâãóð’ / ‘Datcha’ 21,97 ± 0,71 1,30 ÏÍ 24,60 ± 0,26 1,85 ÏÍ
‘Àâãóð’ / ‘Quench’ 23,13 ± 0,15 1,52 ÏÍ 25,27 ± 0,29 1,13 ÏÍ
‘Àâãóð’ / ‘Gladys’ 24,17 ± 0,25 3,71 ÏÍ 21,13 ± 0,72 10,20 ÏÍ

Ïðèì³òêà. ÍÍ – íåãàòèâíå íàääîì³íóâàííÿ, ÍÄ – íåãàòèâíå äîì³íóâàííÿ, ÏÓ – ïðî-
ì³æíå óñïàäêóâàííÿ, ÏÄ – ïîçèòèâíå äîì³íóâàííÿ, ÏÍ – ïîçèòèâíå íàääîì³íóâàííÿ.

ã³é ñõåì³ ðîçïîä³ë òàêîæ áóâ íåð³âíîì³ðíèì, 
àëå ìåíø âèðàæåíèì (H

2
/4H

1
 = 0,23).

Êîåô³ö³ºíò êîðåëÿö³¿ ñóìè êîâàð³àíñ ³ âàð³-
àíñ ³ç ñåðåäí³ì çíà÷åííÿì îçíàêè (r[(W

r
+V

r
)
i
; 

x
i
]), à òàêîæ ïîêàçíèê F

1
–P âêàçóþòü, ùî 

äîì³íóâàííÿ áóëî ó íàïðÿì³ çá³ëüøåííÿ ð³â-
íÿ ïðîÿâó îçíàêè. Ó Ñõåì³ ² â îáèäâà ðîêè 
âîíî çóìîâëþâàëîñü ïåðåâàæíî äîì³íàíòíè-
ìè åôåêòàìè, õî÷à ó 2020 ð. çíà÷åííÿ ïî-
êàçíèêà ñïðÿìîâàíîñò³ äîì³íóâàííÿ áóëè 
áëèçüêèìè äî ìåæ³ äîñòîâ³ðíîñò³ (r = –0,58 
± 0,41). Ó Ñõåì³ ²² á³ëüøå çíà÷åííÿ îçíàêè 
ó 2020 ð. âèçíà÷àëîñÿ äîì³íàíòíèìè åôåê-
òàìè (r = –0,76 ± 0,32). Îäíàê ó 2019 ð. 
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Òàáëèöÿ 2
Ð³âåíü ïðîÿâó òà ñòóï³íü ôåíîòèïîâîãî äîì³íóâàííÿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³

â ÿ÷ìåíþ ÿðîãî (Ñõåìà ²²)

Êîìïîíåíò ñõðåùóâàííÿ, 
ã³áðèäíà êîìá³íàö³ÿ

2019 ð. 2020 ð.

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

Ê³ëüê³ñòü 
çåðåí ó 

êîëîñ³, øò.

Ïîêàçíèê ñòóïåíÿ 
ôåíîòèïîâîãî 
äîì³íóâàííÿ

ñòóï³íü òèï ñòóï³íü òèï
‘Êîçèð’ 21,67 ± 1,16 – – 20,00 ± 0,30 – –
‘Êîçèð’ / ‘Condor’ 24,50 ± 0,72 1,04 ÏÍ 27,00 ± 0,10 6,00 ÏÍ
‘Êîçèð’ / ‘Â³òðàæ’ 23,33 ± 0,32 5,71 ÏÍ 25,67 ± 0,12 5,20 ÏÍ
‘Êîçèð’ / ‘Sebastian’ 22,37 ± 0,25 1,56 ÏÍ 22,87 ± 0,59 5,78 ÏÍ
‘Êîçèð’ / ‘Ì²Ï Ìèðîñëàâ’ 23,70 ± 0,52 0,61 ÏÄ 23,10 ± 0,10 3,87 ÏÍ
‘Êîçèð’ / ‘CDC Rattan’ 23,50 ± 0,26 –0,33 ÏÓ 22,10 ± 0,61 –0,11 ÏÓ
‘Condor’ 24,44 ± 0,37 – – 22,00 ± 0,20 – –
‘Condor’ / ‘Êîçèð’ 23,97 ± 0,42 0,66 ÏÄ 26,80 ± 0,26 5,80 ÏÍ
‘Condor’ / ‘Â³òðàæ’ 21,23 ± 0,83 –0,85 ÍÄ 23,23 ± 0,15 15,80 ÏÍ
‘Condor’ / ‘Sebastian’ 20,60 ± 0,10 –0,47 ÏÓ 21,13 ± 0,15 0,46 ÏÓ
‘Condor’ / ‘Ì²Ï Ìèðîñëàâ’ 24,63 ± 0,15 2,64 ÏÍ 23,03 ± 0,12 3,82 ÏÍ
‘Condor’ / ‘Rattan’ 24,79 ± 0,50 –0,74 ÍÄ 26,00 ± 0,10 1,93 ÏÍ
‘Â³òðàæ’ 20,97 ± 0,81 – – 21,83 ± 0,40 – –
‘Â³òðàæ’ / ‘Êîçèð’ 23,33 ± 0,31 5,71 ÏÍ 23,90 ± 0,20 3,27 ÏÍ
‘Â³òðàæ’ / ‘Condor’ 21,10 ± 0,53 –0,93 ÍÄ 22,57 ± 0,25 7,80 ÏÍ
‘Â³òðàæ’ / ‘Sebastian’ 21,73 ± 0,55 1,86 ÏÍ 22,00 ± 0,10 1,11 ÏÍ

‘Â³òðàæ’ / ‘Ì²Ï Ìèðîñëàâ’ 23,39 ± 0,34 0,50 ÏÓ 22,90 ± 0,36 4,82 ÏÍ
‘Â³òðàæ’ / ‘CDC Rattan’ 21,97 ± 0,55 –0,67 ÍÄ 23,07 ± 0,06 –0,15 ÏÓ
‘Sebastian’ 19,20 ± 0,72 – – 18,80 ± 0,44 – –
‘Sebastian’ / ‘Êîçèð’ 22,40 ± 0,10 1,59 ÏÍ 22,40 ± 0,10 5,00 ÏÍ
‘Sebastian’ / ‘Condor’ 20,60 ± 0,10 –0,47 ÏÓ 22,20 ± 0,10 1,13 ÏÍ
‘Sebastian’ / ‘Â³òðàæ’ 20,77 ± 0,15 0,77 ÏÄ 20,43 ± 0,07 0,07 ÏÓ
‘Sebastian’ / ‘Ì²Ï Ìèðîñëàâ’ 23,20 ± 0,10 0,60 ÏÄ 22,47 ± 0,21 1,97 ÏÍ
‘Sebastian’ / ‘CDC Rattan’ 24,33 ± 0,38 0,30 ÏÓ 23,73 ± 0,32 0,66 ÏÄ
‘Ì²Ï Ìèðîñëàâ’ 24,20 ± 0,70 – – 21,27 ± 0,84 – –
‘Ì²Ï Ìèðîñëàâ’ / ‘Êîçèð’ 24,77 ± 1,06 1,45 ÏÍ 20,83 ± 0,59 0,31 ÏÓ
‘Ì²Ï Ìèðîñëàâ’ / ‘Condor’ 23,93 ± 0,06 –3,30 ÍÍ 22,80 ± 0,10 3,18 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’ 23,83 ± 0,76 0,77 ÏÄ 23,20 ± 0,10 5,89 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’ 25,13 ± 0,46 1,37 ÏÍ 23,37 ± 0,35 2,70 ÏÍ
‘Ì²Ï Ìèðîñëàâ’ / ‘CDC Rattan’ 26,57 ± 0,47 –0,63 ÍÄ 25,20 ± 0,70 1,27 ÏÍ
‘CDC Rattan’ 27,10 ± 0,92 – – 24,73 ± 1,29 – –
‘CDC Rattan’ / ‘Êîçèð’ 22,80 ± 0,10 –0,58 ÍÄ 22,78 ± 0,45 0,17 ÏÓ
‘CDC Rattan’ / ‘Condor’ 22,21 ± 0,26 –2,68 ÍÍ 25,33 ± 1,67 1,44 ÏÍ
‘CDC Rattan’ / ‘Â³òðàæ’ 23,53 ± 0,23 –0,16 ÏÓ 25,05 ± 1,33 1,22 ÏÍ
‘CDC Rattan’ / ‘Sebastian’ 24,77 ± 0,41 0,41 ÏÓ 25,39 ± 0,74 1,22 ÏÍ
‘CDC Rattan’ / ‘Ì²Ï Ìèðîñëàâ’ 22,84 ± 0,38 –1,94 ÍÍ 24,36 ± 0,29 0,78 ÏÄ

Ïðèì³òêà. ÍÍ – íåãàòèâíå íàääîì³íóâàííÿ, ÍÄ – íåãàòèâíå äîì³íóâàííÿ, ÏÓ – ïðîì³æíå 
óñïàäêóâàííÿ, ÏÄ – ïîçèòèâíå äîì³íóâàííÿ, ÏÍ – ïîçèòèâíå íàääîì³íóâàííÿ.

êîåô³ö³ºíò êîðåëÿö³¿ áóâ íåäîñòîâ³ðíèì 
(r = –0,22 ± 0,49), à òîìó íå ìîæíà îäíî-
çíà÷íî ñòâåðäæóâàòè äîì³íàíòí³ ÷è ðåöå-
ñèâí³ åôåêòè çá³ëüøóâàëè îçíàêó. Îòæå, ó 
öüîìó ðàç³ ìîæóòü ìàòè ì³ñöå äîì³íàíòí³ òà 
(àáî) ðåöåñèâí³ åôåêòè, ùî çäàòí³ ÿê çá³ëü-
øóâàòè îçíàêó, òàê ³ çìåíøóâàòè ¿¿.

Ãðàô³÷íèé àíàë³ç ðåãðåñ³¿ êîâàð³àíñè 
(Wr) íà âàð³àíñó (Vr) ì³æ ñåðåäí³ì çíà÷åí-
íÿì áàòüê³âñüêèõ êîìïîíåíò³â ³ ã³áðèä³â 
óçãîäæóºòüñÿ ç îñîáëèâîñòÿìè, âèÿâëåíè-
ìè çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿, òà 
äîïîâíþº ¿õ (ðèñ. 1). Êîåô³ö³ºíò ðåãðåñ³¿ ó 
Ñõåì³ ² çà 2019 ð. ñòàíîâèâ b = 0,928, à çà 
2020 ð. – b = 0,97. Òîáòî â îáèäâà ðîêè ì³æ 

ëîêóñàìè âèÿâëåíî â³äïîâ³äí³ñòü àäèòèâíî-
äîì³íàíòí³é ñèñòåì³. Ó Ñõåì³ ²² çà 2019 ð. 
çíà÷åííÿ êîåô³ö³ºíòà ðåãðåñ³¿ áóëî äîñòî-
â³ðíî âèñîêèì (b = 1,00), à òîìó êîíòðîëü 
îçíàêè òàêîæ âèçíà÷àâñÿ àäèòèâíî-äîì³-
íàíòíîþ ñèñòåìîþ. Îäíàê ó 2020 ð. êîåô³-
ö³ºíò ðåãðåñ³¿ áóâ íåäîñòîâ³ðíèì b = 0,16, 
ùî âêàçóº íà ñèëüíèé ïðîÿâ íåàëåëüíî¿ 
âçàºìîä³¿. Êîìïëåìåíòàðíèé åï³ñòàç ÷³òêî 
ïîì³òíî íà ãðàô³êó çà çì³íîþ íàõèëó ë³í³¿ 
ðåãðåñ³¿ äî îñ³ Vr. 

Îòæå, íà îñíîâ³ àíàë³çó ïàðàìåòð³â ãåíå-
òè÷íî¿ âàð³àö³¿ òà ãðàô³ê³â ðåãðåñ³¿ ìîæíà 
çðîáèòè âèñíîâîê, ùî ó Ñõåì³ ²² ä³ÿ ãåí³â 
áóëà á³ëüø ñêëàäíîþ, à ¿¿ õàðàêòåð á³ëüøîþ 
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ì³ðîþ çì³íþâàâñÿ ó ð³çí³ ðîêè äîñë³äæåíü. 
Òàê, ñïîñòåð³ãàëè çì³íó àäèòèâíî-äîì³íàíò-
íî¿ ñèñòåìè êîìïëåìåíòàðíèì åï³ñòàçîì, 
íåïîâíå äîì³íóâàííÿ ó ëîêóñàõ – íàääîì³-
íóâàííÿì, îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ 

Òàáëèöÿ 3 
Ïàðàìåòðè ãåíåòè÷íî¿ âàð³àö³¿ çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ â F1 ÿ÷ìåíþ ÿðîãî

Ïàðàìåòðè ãåíåòè÷íî¿ 
âàð³àö³¿

Ñõåìà ² Ñõåìà ²²
2019 ð. 2020 ð. 2019 ð. 2020 ð.

D 1,02 4,64 8,19 4,04
H

1
6,61 4,99 6,66 10,02

H
2

4,13 3,38 4,44 9,38
F 2,55 2,94 6,76 2,06

√H1/D 2,54 1,04 0,90 1,57
(√4DH1 + F)/(√4DH1 – F) 2,93 1,88 2,69 1,39

H
2 
/ 4H

1
0,16 0,17 0,17 0,23

r[(W
r 
+ V

r
)

I
; x

i
] –0,79 ± 0,30 –0,58 ± 0,41 –0,22 ± 0,49 –0,76 ± 0,32

F
1
–P 0,78 0,86 0,26 2,06

Ïðèì³òêà. D – àäèòèâí³ åôåêòè, Í
1
 ³ Í

2
 – åôåêòè äîì³íóâàííÿ, F – ïîêàçíèê â³äíîñíî¿ 

÷àñòîòè ðîçïîä³ëó äîì³íàíòíèõ ³ ðåöåñèâíèõ àëåë³â, √H1/D  – ñåðåäí³é ñòóï³íü 
äîì³íóâàííÿ â ëîêóñàõ, (√4DH1 + F)/(√4DH1 – F)  – ñï³ââ³äíîøåííÿ çàãàëüíî¿ ê³ëüêîñò³ 
äîì³íàíòíèõ àëåë³â òà ðåöåñèâíèõ, H

2
/4H

1 
– ñåðåäíº çíà÷åííÿ àëåë³â ó ëîêóñàõ, 

r[(W
r
+V

r
)

I
; x

i
] – ïîêàçíèê ñïðÿìîâàíîñò³ äîì³íóâàííÿ, F

1
–P – ïîêàçíèê íàïðÿìó 

äîì³íóâàííÿ.

ó íàïðÿìêó çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿ-
ìîâàí³ñòþ äîì³íóâàííÿ. 

Õàðàêòåðèñòèêó ïèâîâàðíèõ ñîðò³â ÿ÷ìå-
íþ ÿðîãî (Ñõåìà ²) çà åôåêòàìè çàãàëüíî¿ 
êîìá³íàö³éíî¿ çäàòíîñò³ (ÇÊÇ) ïîäàíî íà ðè-

2019 ð. 2020 ð.
Ñõåìà ²²

Ðèñ. 1. Ãðàô³êè ðåãðåñ³¿ Wr / Vr äëÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ â F1 ÿ÷ìåíþ ÿðîãî

2019 ð. 2020 ð.
Ñõåìà ²

3,5

3,0

2,5

2,0

1,5

1,0

0,5

0,0

-0,5

-1,0

6,0
5,5
5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

6,0
5,5
5,0
4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

4,0

3,5

3,0

2,5

2,0

1,5

1,0

0,5

0,0

W
r

Vr Vr

VrVr

W
r

W
r

W
r

0,0       0,5       1,0        1,5       2,0       2,5        3,0       3,5 0,0       0,5       1,0        1,5       2,0       2,5        3,0       3,5

0,0 0,5   1,0  1,5   2,0  2,5   3,0  3,5  4,0   4,5  5,0  5,5  6,00,0 0,5   1,0  1,5   2,0  2,5   3,0  3,5  4,0   4,5  5,0  5,5  6,0
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ñóíêó 2. Íàéá³ëüø ïåðñïåêòèâíèìè äëÿ ñå-
ëåêö³¿ º ãåíîòèïè ç âèñîêèìè çíà÷åííÿìè 
ÇÊÇ çà ð³çíèõ óìîâ âèðîùóâàííÿ. Äîñòîâ³ð-
íî âèñîê³ åôåêòè ÇÊÇ â îáèäâà ðîêè â³äì³÷åíî 
ó ñîðòó ‘Quench’. Ó ñîðòó ‘Àâãóð’ ó 2019 ð. 
ÇÊÇ áóëà äîñòîâ³ðíî âèñîêîþ, à ó 2020 ð. 

ïîçèòèâíîþ, àëå íåäîñòîâ³ðíîþ (ñåðåäíüîþ). 
Ó ñîðò³â ‘Datcha’ òà ‘Gladys’ ó ð³çí³ ðîêè 
åôåêòè ÇÊÇ çì³íþâàëèñü â³ä äîñòîâ³ðíî âè-
ñîêèõ äî äîñòîâ³ðíî íèçüêèõ. Ñòàá³ëüíî 
íèçüê³ åôåêòè ÇÊÇ ìàëè ñîðòè ‘Ì²Ï Òèòóë’ 
³ ‘Beatrix’.

Ðèñ. 2. Åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²)

–1,6

–1,2

–0,8

–0,4

0,0

0,4

0,8

1,2

1,6

2,0

2019 ð.

2020 ð.

‘Ì²Ï Òèòóë’         ‘Beatrix’            ‘Datcha’              ‘Quench’             ‘Gladys’               ‘Àâãóð’

Êîìïîíåíòè ñõðåùóâàííÿ

Åô
åê

òè
 Ç

ÊÇ

Ó Ñõåì³ ²² äîñòîâ³ðíî âèñîê³ çíà÷åííÿ ÇÊÇ 
â îáèäâà ðîêè âèÿâëåíî ó ñîðòó ‘CDC Rattan’ 
(ðèñ. 3). Äëÿ ñîðòó ‘Êîçèð’ çíà÷åííÿ ÇÊÇ 
áóëè ïîçèòèâíèìè, àëå íà ìåæ³ äîñòîâ³ðíîñ-
ò³ ³ç ñåðåäí³ìè. Ó ñîðò³â ‘Ì²Ï Ìèðîñëàâ’ ³ 
‘Condor’ åôåêòè ÇÊÇ âàð³þâàëèñÿ â³ä äîñòî-
â³ðíî âèñîêèõ äî äîñòîâ³ðíî íèçüêèõ, àëå ó 
êîæíîãî â ð³çí³ ðîêè. Ó ñîðò³â ‘Â³òðàæ’ ³ ‘Se-
bastian’ âèÿâëåíî íèçüêó ÇÊÇ ÿê ó 2019-ìó, 
òàê ³ ó 2020 ð.

Ó Ñõåì³ ² â îáèäâà ðîêè íå âèÿâëåíî êîì-
á³íàö³é ³ç äîñòîâ³ðíî âèñîêèìè êîíñòàíòàìè 
ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ (ÑÊÇ) 
(òàáë. 4). Âàð³þâàííÿ â³ä äîñòîâ³ðíî âèñîêèõ 
äî ïîçèòèâíèõ, àëå íåäîñòîâ³ðíèõ (ñåðåäí³õ) 
çíà÷åíü âèÿâëåíî ó êîìá³íàö³ÿõ ‘Datcha’ / 
‘Beatrix’, ‘Gladys’ / ‘Beatrix’, ‘Àâãóð’ / 
‘Quench’ ³ ‘Àâãóð’ / ‘Gladys’. Ó ðåøòè êîìá³-
íàö³é êîíñòàíòè ÑÊÑ âàð³þâàëèñÿ â³ä âèñî-
êèõ äî íèçüêèõ àáî ùîðîêó áóëè íèçüêèìè. 

Ðèñ. 3. Åôåêòè çàãàëüíî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²²)

–1,6

–1,2

–0,8

–0,4

0,0

0,4

0,8

1,2

1,6

2,0

2019 ð.
2020 ð.

‘Êîçèð’          ‘Condor’            ‘Â³òðàæ’            ‘Sebastian’     ‘Ì²Ï Ìèðîñëàâ’   ‘CDC Rattan’

Êîìïîíåíòè ñõðåùóâàííÿ

Åô
åê

òè
 Ç

ÊÇ
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Ó Ñõåì³ ²² âèñîê³ çíà÷åííÿ êîíñòàíò ÑÊÇ 
ó 2019-ìó ³ 2020 ð. áóëè â êîìá³íàö³ÿõ 
‘Condor’ / ‘Êîçèð’, ‘Â³òðàæ’ / ‘Êîçèð’ ³ ‘CDC 
Rattan’ / ‘Sebastian’ (òàáë. 5). Â³ä âèñîêèõ 
äî ñåðåäí³õ êîíñòàíòè âàð³þâàëèñÿ ó êîìá³-
íàö³¿ ‘Ì²Ï Ìèðîñëàâ’ / ‘Sebastian’. Ñåðåä-

í³ìè ùîðîêó áóëè êîíñòàíòè ÑÊÇ ó êîìá³íà-
ö³é ‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’, ‘CDC Rattan’ 
/ ‘Condor’, ‘CDC Rattan’ / ‘Â³òðàæ’. Ó ðåøòè 
êîìá³íàö³é êîíñòàíòè ÑÊÇ âàð³þâàëèñÿ â³ä 
ñåðåäí³õ äî íèçüêèõ àáî áóëè íèçüêèìè ó 
êîæíîìó ç ðîê³â äîñë³äæåíü. 

Òàáëèöÿ 4
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 
ÿ÷ìåíþ ÿðîãî çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²)

Êîìïîíåíò 
ñõðåùóâàííÿ Ð³ê

Êîìïîíåíò ñõðåùóâàííÿ
‘Ì²Ï Òèòóë’ ‘Beatrix’ ‘Datcha’ ‘Quench’ ‘Gladys’

‘Beatrix’ 2019 0,77
2020 –0,35

‘Datcha’ 2019 –0,53 0,15
2020 0,28 1,43

‘Quench’ 2019 –0,20 –1,03 1,14
2020 0,45 –0,79 –0,85

‘Gladys’ 2019 –0,55 0,61 –0,33 –0,04
2020 –0,22 0,21 –0,51 0,34

‘Àâãóð’
2019 0,50 –0,51 –0,43 0,13 0,31
2020 –0,16 –0,50 –0,36 0,85 0,17

Ïðèì³òêà. 2019 ð.: Í²Ð
0,05

 – 0,35, 2020 ð.: Í²Ð
0,05

 – 0,60.

Òàáëèöÿ 5
Êîíñòàíòè ñïåöèô³÷íî¿ êîìá³íàö³éíî¿ çäàòíîñò³ â F1 ÿ÷ìåíþ ÿðîãî 

çà ê³ëüê³ñòþ çåðåí ó êîëîñ³ (Ñõåìà ²²)
Êîìïîíåíò 

ñõðåùóâàííÿ Ð³ê
Êîìïîíåíò ñõðåùóâàííÿ

‘Êîçèð’ ‘Condor’ ‘Â³òðàæ’ ‘Sebastian’ ‘Ì²Ï Ìèðîñëàâ’

‘Condor’ 2019 1,25
2020 2,45

‘Â³òðàæ’ 2019 0,76 –0,52
2020 1,35 –0,87

‘Sebastian’ 2019 –0,40 –1,29 –0,22
2020 –0,05 –1,35 –0,79

‘Ì²Ï Ìèðîñëàâ’ 2019 –0,56 0,38 0,13 0,47
2020 –1,38 –0,76 0,39 1,01

‘CDC Rattan’
2019 –1,06 0,18 –0,15 1,44 –0,42
2020 –2,37 0,52 –0,07 1,18 0,74

Ïðèì³òêà: 2019 ð.: Í²Ð
0,05

 – 0,48, 2020 ð.: Í²Ð
0,05

 – 0,55.

Âèñíîâêè
Âèÿâëåíî âñ³ ìîæëèâ³ òèïè óñïàäêóâàí-

íÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ çà ïîêàçíèêîì 
ñòóïåíÿ ôåíîòèïîâîãî äîì³íóâàííÿ. Ó ÷àñ-
òèíè êîìá³íàö³é âñòàíîâëåíî çì³íó òèïó 
óñïàäêóâàííÿ çàëåæíî â³ä ðîêó äîñë³äæåí-
íÿ. Íàéá³ëüøó ê³ëüê³ñòü êîìá³íàö³é ³ç íàä-
äîì³íóâàííÿì â îáèäâà ðîêè â³äì³÷åíî ó 
êîìá³íàö³ÿõ ñõðåùóâàííÿ ïèâîâàðíîãî 
ïë³â÷àñòîãî îñòèñòîãî ñîðòó ‘Àâãóð’ òà áåç-
îñòîãî ñîðòó ‘Êîçèð’.

Çà ïàðàìåòðàìè ãåíåòè÷íî¿ âàð³àö³¿ ó ñõåì³ 
ñõðåùóâàíü ïèâîâàðíèõ ñîðò³â â³äçíà÷åíî 
â³äïîâ³äí³ñòü àäèòèâíî-äîì³íàíòí³é ìîäåë³, 
íàääîì³íóâàííÿ ³ äîì³íóâàííÿ â ëîêóñàõ òà 
îäíîñïðÿìîâàí³ñòü äîì³íóâàííÿ íà çá³ëüøåí-
íÿ îçíàêè, çóìîâëåíå äîì³íàíòíèìè åôåêòà-
ìè. Ó ñõåì³ ñõðåùóâàíü ð³çíèõ áîòàí³÷íèõ 

ð³çíîâèäíîñòåé ñïîñòåð³ãàëè á³ëüø ñêëàäíó 
ä³þ ãåí³â òà ¿¿ çì³íó ó ð³çí³ ðîêè (çîêðåìà 
àäèòèâíî-äîì³íàíòíî¿ ñèñòåìè – êîìïëåìåí-
òàðíèì åï³ñòàçîì, íåïîâíîãî äîì³íóâàííÿ – 
íàääîì³íóâàííÿì, îäíîñïðÿìîâàíîñò³ äîì³-
íóâàííÿ íà çá³ëüøåííÿ îçíàêè – ð³çíîñïðÿ-
ìîâàí³ñòþ). Çàãàëîì âèÿâëåí³ çà ïàðàìåòðà-
ìè ãåíåòè÷íî¿ âàð³àö³¿ îñîáëèâîñò³ âêàçóþòü 
íà çíà÷íå ð³çíîìàí³òòÿ ó ñï³ââ³äíîøåíí³ äî-
ì³íàíòíèõ ³ ðåöåñèâíèõ åôåêò³â, ïîâ’ÿçàíèõ 
³ç ð³âíåì ïðîÿâó îçíàêè ó çàëó÷åíèõ äî ñõðå-
ùóâàíü êîìïîíåíò³â. 

ßê åôåêòèâí³ ãåíåòè÷í³ äæåðåëà äëÿ 
çá³ëüøåííÿ ê³ëüêîñò³ çåðåí ó êîëîñ³ ìîæóòü 
áóòè âèêîðèñòàí³ ñîðòè ç âèùîþ, ïîð³âíÿíî 
ç ³íøèìè, ÇÊÇ: ïë³â÷àñò³ îñòèñò³ ñîðòè ïèâî-
âàðíîãî íàïðÿìó ‘Quench’ ³ ‘Àâãóð’, ãîëî-
çåðíèé ³ áåçîñòèé ñîðòè ‘CDC Rattan’ òà ‘Êî-
çèð’ â³äïîâ³äíî. 
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Íà îñíîâ³ êîíñòàíò ÑÊÑ á³ëüø ïåðñïåê-
òèâíèìè äëÿ ïîäàëüøî¿ ñåëåêö³éíî¿ ðîáîòè 
ó ïðîöåñ³ ñòâîðåííÿ ïë³â÷àñòèõ îñòèñòèõ 
ñîðò³â º êîìá³íàö³¿ ‘Datcha’ / ‘Beatrix’, 
‘Gladys’ / ‘Beatrix’, ‘Àâãóð’ / ‘Quench’ ³ ‘Àâ-
ãóð’ / ‘Gladys’ (ïèâîâàðíîãî íàïðÿìó), ‘Ì²Ï 
Ìèðîñëàâ’ / ‘Sebastian’ (çåðíîôóðàæíîãî 
íàïðÿìó); áåçîñòèõ ïë³â÷àñòèõ – ‘Â³òðàæ’ / 
‘Êîçèð’; îñòèñòèõ ãîëîçåðíèõ – ‘CDC Rattan’ / 
‘Condor’. Ìîæëèâèé äîá³ð ³ç ï³äâèùåíîþ 
ê³ëüê³ñòþ çåðåí ó êîëîñ³ ð³çíèõ ôîðì â îä-
íèõ ³ òèõ ñàìèõ êîìá³íàö³ÿõ: ïë³â÷àñòèõ ³ 
ãîëîçåðíèõ îñòèñòèõ – ‘CDC Rattan’ / 
‘Sebastian’, ïë³â÷àñòèõ îñòèñòèõ ³ áåçîñòèõ – 
‘Ì²Ï Ìèðîñëàâ’ / ‘Â³òðàæ’, óñ³õ ìîæëèâèõ 
êîìá³íàö³é (ïë³â÷àñòèõ îñòèñòèõ, ïë³â÷àñ-
òèõ áåçîñòèõ, ãîëîçåðíèõ îñòèñòèõ, ãîëîçåð-
íèõ áåçîñòèõ) – ‘Condor’ / ‘Êîçèð’ ³ ‘CDC 
Rattan’ / ‘Â³òðàæ’. 

Âèÿâëåí³ îñîáëèâîñò³ óñïàäêóâàííÿ ê³ëü-
êîñò³ çåðåí ó êîëîñ³ äàþòü çìîãó îïòèìàëüíî 
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Purpose. To reveal the peculiarities of inheritance of ker-
nel number per spike in crosses of spring barley cultivars of 
different origin, purpose of use and botanical varieties, as 
well as to distinguish effective genetic sources for impro-
ving the trait. Methods. The study was carried out at the           
V. M. Remeslo Myronivka Institute of Wheat of National Acad-
emy of Agrarian Sciences of Ukraine in 2019 and 2020. In F

1
 

of spring barley in two diallel crossing schemes the degree 
of phenotypic dominance, parameters of genetic variation, 
and combining ability for kernel number per spike were de-
termined. Results. According to the indicator of the degree 
of phenotypic dominance, all possible types of inheritance 
of kernel number per spike were identified. In a number of 
crossing compositions, a change in the type of inheritance 
depending on the conditions of the year was revealed. Most 
combinations with overdominance in both years were noted 
in crossings of the covered awned cultivar ‘Avgur’, as well as 
the covered awnless cultivar ‘Kozyr’. According to the pa-
rameters of genetic variation in crosses of malting varieties 
(covered awned), correspondence of the additive-dominant 
model, overdominance and dominance in loci, as well as 

unidirectional dominance to increasing of the trait caused 
by dominant effects were revealed. When crossing cultivars 
of different varieties, a change in gene action in different 
years was found. In particular, additive-dominant system 
changed to complementary epistasis, incomplete dominance 
to overdominance, unidirectional dominance to increa sing 
of the trait to multidirectional dominance. The genetic 
sources of increased general combining ability were identi-
fied, as follows: covered awned malting cultivars ‘Quench’ 
and ‘Avgur’, the naked awned cultivar ‘CDC Rattan’, as well as 
the covered awnless cultivar ‘Kozyr’. Based on the constants 
of specific combining ability, the most promising crossing 
combinations for further breeding efforts were determined. 
Conclusions. The identified peculiarities of the inheritance of 
kernel number per spike make it possible to optimally combine 
parental components of crossings and carry out directional 
selection to increase the trait when developing spring barley 
cultivars for different use and different botanical varieties.

Keywords: Hordeum vulgare L; degree of phenotypic domi-
nance; parameter of genetic variation; combining ability; ge-
netic source.
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Breeding and seed production

Âñòóï
Á³ëüø³ñòü ñó÷àñíèõ ïðîãíîç³â ñòâåðäæó-

þòü, ùî çì³íà êë³ìàòó ñïðè÷èíèòü çíèæåí-
íÿ ð³âíÿ ïðîäîâîëü÷î¿ áåçïåêè [1] òà ó ìàé-
áóòíüîìó çá³ëüøèòü ê³ëüê³ñòü ëþäåé, ùî 
ãîëîäóþòü [2]. 

Äåô³öèò á³ëêà – îäíà ç íàéãîñòð³øèõ ïðî-
áëåì ñó÷àñíîñò³. Ñâ³òîâå ñïîæèâàííÿ éîãî 
íà äóøó íàñåëåííÿ ñòàíîâèòü ïðèáëèçíî 60 ã 
íà äîáó çà á³îëîã³÷íî¿ íîðìè 70 ã. ²ç çàãàëü-
íî¿ ê³ëüêîñò³ âèðîáëþâàíîãî ó ñâ³ò³ á³ëêà 
75% ïðèïàäàº íà á³ëîê ðîñëèííîãî ïîõî-
äæåííÿ. Çåðíîâ³ êóëüòóðè çàáåçïå÷óþòü íà-
ñåëåííÿ çåìíî¿ êóë³ á³ëêîì ó ñåðåäíüîìó íà 
50–60% [3]. Ó ñ³ëüñüêîìó ãîñïîäàðñòâ³ ïðî-
â³äíå ì³ñöå ñåðåä õë³áíèõ çëàê³â çà ìàñøòà-

ÓÄÊ 631.526.3:633.11«324»(477.41) https://doi.org/10.21498/2518-1017.18.3.2022.269000

Îö³íêà ñîðò³â òà ïåðñïåêòèâíèõ ë³í³é ïøåíèö³ îçèìî¿ 
ìèðîí³âñüêî¿ ñåëåêö³¿ çà ïîêàçíèêàìè ÿêîñò³ çåðíà
Ð. ². Òîïêî1, Ã. Ì. Êîâàëèøèíà2

1Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè, ñ. Öåíòðàëüíå, Îáóõ³âñüêèé ð-í, Êè¿âñüêà îáë., 
08853, Óêðà¿íà, å-mail: R.topko@gmail.com
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Ìåòà. Îö³íèòè ñîðòè ‘Ì²Ï Àññîëü’, ‘Áàëàäà Ìèðîí³âñüêà’, ‘Ãðàö³ÿ Ìèðîí³âñüêà’, ‘Ì²Ï Þâ³ëåéíà’, ‘Ì²Ï Ëàäà’, ‘Ì²Ï 
Äí³ïðÿíêà’ òà ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ ³ ïåðñïåêòèâí³ ñåëåêö³éí³ ë³í³¿ ‘Åðèòðîñïåðìóì 55023’, ‘Ëþòåñöåíñ 22198’, 
‘Ëþòåñöåíñ 37519’, ‘Ëþòåñöåíñ 60049’ ³ ‘Ëþòåñöåíñ 60107’ ïøåíèö³ îçèìî¿ ìèðîí³âñüêî¿ ñåëåêö³¿ çà ïîêàçíèêàìè ÿêîñò³ 
çåðíà. Ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2019–2021 ðð. ó ñåëåêö³éí³é ñ³âîçì³í³ ëàáîðàòîð³¿ ñåëåêö³¿ îçèìî¿ 
ïøåíèö³ Ìèðîí³âñüêîãî ³íñòèòóòó ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè. Îñíîâí³ ìåòîäè äîñë³äæåíü – ëàáî-
ðàòîðíèé, ïîëüîâèé òà àíàë³òè÷íèé, äîïîâíåí³ âèì³ðàìè, ï³äðàõóíêàìè ³ ñïîñòåðåæåííÿìè. Ðåçóëüòàòè. Çà âì³ñòîì 
á³ëêà ïðîòÿãîì ïåðøîãî ñòðîêó ñ³âáè êðàùèìè áóëè òàê³ ñåëåêö³éí³ ë³í³¿: ‘Åðèòðîñïåðìóì 55023’ (11,9%), ‘Ëþòåñöåíñ 
55198’ (12,8%), ‘Ëþòåñöåíñ 37519’ (11,7%) òà ‘Ëþòåñöåíñ 60107’ (10,7%). Óïðîäîâæ äðóãîãî ñòðîêó ñ³âáè êðàùèìè ñîðòà-
ìè òà ñåëåêö³éíèìè ë³í³ÿìè âèÿâèëèñü: ‘Ãðàö³ÿ ÌÈÐ’ (11,4%), ‘Ì²Ï Äí³ïðÿíêà’ (12,3%), ‘Åðèòðîñïåðìóì 55023’ (12,3%), 
‘Ëþòåñöåíñ 55198’ (11,4%), ‘Ëþòåñöåíñ 37519’ (12,3%) òà ‘Ëþòåñöåíñ 60049’ (12,8%). Çà ïîêàçíèêîì ñêëîïîä³áíîñò³ 
çåðíà ïðîòÿãîì ïåðøîãî ñòðîêó ñ³âáè ìîæíà âèä³ëèòè: ‘Áàëàäà ÌÈÐ’ (86,7%), ‘Ì²Ï Ëàäà’ (89,3%), ‘Ì²Ï Äí³ïðÿíêà’ 
(87,3%), ‘Åðèòðîñïåðìóì 55023’ (86,3%), ‘Ëþòåñöåíñ 55198’ (94,3%) òà ‘Ëþòåñöåíñ 37519’ (91,0%). Âïðîäîâæ äðóãîãî 
ñòðîêó ñ³âáè – ‘Áàëàäà ÌÈÐ’ (86,7%), ‘Ãðàö³ÿ ÌÈÐ’ (79,3%), ‘Ì²Ï Ëàäà’ (85,0%), ‘Ì²Ï Äí³ïðÿíêà’ (81,7%) ³ ñåëåêö³éí³ ë³í³¿ 
‘Ëþòåñöåíñ 55198’ (80,7%) òà ‘Ëþòåñöåíñ 60049’ (81,3%). Çà âì³ñòîì ñèðî¿ êëåéêîâèíè âèîêðåìëåíî ñîðò ‘Ãðàö³ÿ ÌÈÐ’ 
(26,2%). Ó âñ³õ äîñë³äæóâàíèõ ñåëåêö³éíèõ ë³í³é çíà÷åííÿ ïîêàçíèêà âì³ñòó ñèðî¿ êëåéêîâèíè âàð³þâàëîñÿ â³ä 26,0 äî 
29,9%. Ïðîòÿãîì äðóãîãî ñòðîêó ñ³âáè âèùèé â³äñîòîê âì³ñòó ñèðî¿ êëåéêîâèíè â³äì³÷åíî ó ñîðò³â ‘Ãðàö³ÿ ÌÈÐ’ (29,9%) 
òà ‘Ì²Ï Äí³ïðÿíêà’ (27,4%) ³ ñåëåêö³éíèõ ë³í³é ‘Åðèòðîñïåðìóì 55023’ (28,4%), ‘Ëþòåñöåíñ 55198’ (27,4%), ‘Ëþòåñöåíñ 
37519’ (27,1%) ³ ‘Ëþòåñöåíñ 60049’ (29,1%). Âèñíîâêè. Âïðîäîâæ òðüîõ ðîê³â ñïîñòåðåæåíü ïîãîäí³ óìîâè â³äð³çíÿëèñÿ 
çà ê³ëüê³ñòþ îïàä³â òà ñóìîþ àêòèâíèõ òåìïåðàòóð ÿê ó ïåð³îä âåãåòàö³¿, òàê ³ â ïåð³îä öâ³ò³ííÿ – äîñòèãàííÿ, ùî 
ñóòòºâî âïëèíóëî íà ðåçóëüòàòè àíàë³çó ÿê³ñíèõ ïîêàçíèê³â çåðíà ñîðò³â òà ïåðñïåêòèâíèõ ë³í³é ïøåíèö³ îçèìî¿. 
Ïðîàíàë³çóâàâøè îòðèìàí³ ðåçóëüòàòè, ìîæíà âèä³ëèòè ñîðòè ‘Ãðàö³ÿ ÌÈÐ’ ³ ‘Ì²Ï Äí³ïðÿíêà’, à òàêîæ ñåëåêö³éí³ ë³í³¿ 
‘ÅÐ 55023’, ‘ËÞÒ 55198’, ‘ËÞÒ 37519’ ³ ‘ËÞÒ 60049’, ùî ïåðåâèùóâàëè ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ òà ñåðåäíº çíà÷åííÿ ïî 
äîñë³äó çà òàêèìè îñíîâíèìè ïîêàçíèêàìè, ÿê âì³ñò á³ëêà òà êëåéêîâèíè, ñêëîïîä³áí³ñòü ³ ìàñà 1000 íàñ³íèí. 

Êëþ÷îâ³ ñëîâà: ïøåíèöÿ îçèìà; ñîðò; ñåëåêö³éí³ ë³í³¿; ïîêàçíèêè ÿêîñò³; á³ëîê; êëåéêîâèíà; öâ³ò³ííÿ; äîñòèãàííÿ.

Rostyslav Topko
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áàìè íàêîïè÷åííÿ ðîñëèííîãî á³ëêà íàëå-
æèòü ïøåíèö³ – ìàéæå 20% îá’ºìó éîãî 
âèðîáíèöòâà. 

Íèí³ â³äîìî ïðî íåïîîäèíîê³ âèïàäêè, 
êîëè âì³ñò á³ëêà ñòàíîâèòü 8,0–9,5%, à ì³æ-
íàðîäí³ çåðíîòðåéäåðè êóïóþòü íå ñò³ëüêè 
çá³ææÿ, ñê³ëüêè âì³ñò á³ëêà ó íüîìó [4]. Çà 
äàíèìè Î. ². Ðèáàëêè òà Á. Â. Ìîðãóíà [5], â 
îñòàíí³ ðîêè ïðèáëèçíî 8% çåðíà ïøåíèö³ 
ì’ÿêî¿ îçèìî¿ ç ï³âäíÿ Óêðà¿íè ìàëè îïòè-
ìàëüí³ äëÿ õë³áîïåêàðíî¿ ïðîìèñëîâîñò³ ïî-
êàçíèêè ÿêîñò³. Äî òîãî æ, ñâ³òîâà êðèçà ÷å-
ðåç ïàíäåì³þ òà â³éñüêîâà àãðåñ³ÿ Ðîñ³éñüêî¿ 
Ôåäåðàö³¿ ñïðè÷èíèëè â Óêðà¿í³ ÷åðãîâå çäî-
ðîæ÷àííÿ ÒÌÖ (ñ³ëüñüêîãîñïîäàðñüê³ òîâàð-
íî-ìàòåð³àëüí³ ö³ííîñò³, îá³ãîâ³ çàñîáè âè-
ðîáíèöòâà) òà ÏÌÌ (ïàëèâíî-ìàñòèëüí³ ìà-
òåð³àëè), à òàêîæ ïðîáëåìè, ïîâ’ÿçàí³ ç â³ä-
ñóòí³ñòþ íîðìàëüíî¿ ðîáîòè ìîðñüêèõ ïîðò³â 
³ ëîã³ñòè÷íèõ ìàðøðóò³â. Âñå öå ñòâîðþº 
ïåðåäóìîâè äëÿ ðîçâèòêó âèðîáíèöòâà çåðíà 
ïøåíèö³ âèñîêèõ êàòåãîð³é òà ÿê ðåçóëüòàò 
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Ñåëåêö³ÿ òà íàñ³ííèöòâî

çá³ëüøåííÿ ðåíòàáåëüíîñò³ ñ³ëüñüêîãîñïî-
äàðñüêî¿ ïðîäóêö³¿.

Âì³ñò á³ëêà òà êëåéêîâèíè â çåðí³ ñïàäêî-
ºìí³ ³ çíà÷íîþ ì³ðîþ çàëåæàòü â³ä ñîðòó 
êóëüòóðè [6].

Ñåëåêö³ÿ ïøåíèö³ îçèìî¿ âïðîäîâæ îñòàí-
í³õ äåñÿòèð³÷ü ñïðÿìîâàíà íà ï³äâèùåííÿ 
âðîæàéíîñò³, ùî íå çàâæäè ñóïðîâîäæóºòüñÿ 
ïîêðàùåííÿì ÿêîñò³ çåðíà, àäæå îäíî÷àñíèé 
äîá³ð ãåíîòèï³â íà ïðîäóêòèâí³ñòü, ÿê³ñòü ³ 
ñò³éê³ñòü ïðîòè á³îòè÷íèõ òà àá³îòè÷íèõ ÷èí-
íèê³â º ñêëàäíèì çàâäàííÿì ÷åðåç íàÿâí³ ì³æ 
íèìè çâîðîòí³ êîðåëÿö³éí³ çàëåæíîñò³. Òåõ-
íîëîã³÷íî ï³äâèùåííÿ ÿêîñò³ òà ïðîäóêòèâ-
íîñò³ çåðíà ïøåíèö³ îçèìî¿ ìîæíà äîñÿãòè 
ï³äáîðîì àäàïòèâíèõ äî ì³ñöåâèõ óìîâ ñîðò³â 
ç â³äïîâ³äíîþ ñèñòåìîþ óäîáðåííÿ [7–9].

Âèðîáíèöòâî ïøåíèö³ âèñîêèõ êàòåãîð³é 
ñòàº âñå á³ëüø àêòóàëüíèì, à òîìó ñåëåêö³é-
í³ óñòàíîâè ìàþòü ³ íàäàë³ ïðàöþâàòè íàä 
ñòâîðåííÿì ñîðò³â, ÿê³ á çàáåçïå÷óâàëè âèñî-
ê³ ïîêàçíèêè ÿêîñò³ çåðíà íàâ³òü çà íåñòà-
á³ëüíèõ ïîãîäíèõ óìîâ.

Ìåòà äîñë³äæåíü – îö³íèòè ñîðòè ‘Ì²Ï 
Àññîëü’, ‘Áàëàäà Ìèðîí³âñüêà’, ‘Ãðàö³ÿ Ìè-
ðîí³âñüêà’, ‘Ì²Ï Þâ³ëåéíà’, ‘Ì²Ï Ëàäà’, 
‘Ì²Ï Äí³ïðÿíêà’, ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ 
òà ïåðñïåêòèâí³ ñåëåêö³éí³ ë³í³¿ ‘Åðèòðî-
ñïåðìóì 55023’, ‘Ëþòåñöåíñ 22198’, ‘Ëþòåñ-
öåíñ 37519’, ‘Ëþòåñöåíñ 60049’ ³ ‘Ëþòåñöåíñ 
60107’ ïøåíèö³ îçèìî¿ ìèðîí³âñüêî¿ ñåëåêö³¿ 
çà ïîêàçíèêàìè ÿêîñò³ çåðíà.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 2018–

2019 òà 2020–2021 âåãåòàö³éíèõ ðîê³â ó ñå-
ëåêö³éí³é ñ³âîçì³í³ ëàáîðàòîð³¿ ñåëåêö³¿ 
îçèìî¿ ïøåíèö³ Ìèðîí³âñüêîãî ³íñòèòóòó 
ïøåíèö³ ³ìåí³ Â. Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿-
íè (Ì²Ï). 

Ñ³ÿëè ó äâà ñòðîêè: 2018 ð. – 25 âåðåñíÿ 
òà 5 æîâòíÿ; 2019 ³ 2020 ðð. – 5 ³ 15 æîâòíÿ, 
ïîïåðåäíèê – ñîÿ. Ðîçì³ùåííÿ ä³ëÿíîê ñèñ-
òåìàòè÷íå, ïîâòîðí³ñòü ÷îòèðèðàçîâà, îáë³-
êîâà ïëîùà – 10 ì2. Íîðìà âèñ³âó – 5 ìëí 
ñõîæèõ íàñ³íèí íà 1 ãà. ßê ñòàíäàðò çàëó÷à-
ëè ñîðò ‘Ïîäîëÿíêà’. Ó äîñë³äàõ âèêîðèñòî-
âóâàëè òàê³ íîâ³ ñîðòè: ‘Ì²Ï Àññîëü’, ‘Áàëà-
äà Ìèðîí³âñüêà’, ‘Ãðàö³ÿ Ìèðîí³âñüêà’, ‘Ì²Ï 
Þâ³ëåéíà’, ‘Ì²Ï Ëàäà’, ‘Ì²Ï Äí³ïðÿíêà’, à 
òàêîæ ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ ³ ñåëåêö³é-
í³ ë³í³¿ ‘Åðèòðîñïåðìóì 55023’, ‘Ëþòåñöåíñ 
22198’, ‘Ëþòåñöåíñ 37519’, ‘Ëþòåñöåíñ 60049’, 
‘Ëþòåñöåíñ 60107’. 

Ó ïðîöåñ³ ëàáîðàòîðíèõ äîñë³äæåíü âèçíà-
÷àëè ìàñó 1000 çåðåí, ñêëîïîä³áí³ñòü, âì³ñò 
á³ëêà òà ñèðî¿ êëåéêîâèíè, ²ÄÊ (³íäåêñ äå-
ôîðìàö³¿ êëåéêîâèíè) [10]. 

Ðîêè äîñë³äæåííÿ â³äð³çíÿëèñÿ çà ã³äðî-
òåðì³÷íèì ðåæèìîì ³ç íåð³âíîì³ðíèì ðîçïî-
ä³ëîì îïàä³â çà ì³ñÿöÿìè, ùî äàëî çìîãó 
îäåðæàòè îá’ºêòèâí³ ðåçóëüòàòè. Ìåòåîðîëî-
ã³÷í³ óìîâè àíàë³çóâàëè çà äàíèìè ïðèâàò-
íî¿ ñòàö³îíàðíî¿ ìåòåîñòàíö³¿, ðîçòàøîâàíî¿ 
â ðàä³óñ³ 6 êì â³ä ïîë³â, íà ÿêèõ ïðîâîäèëè 
äîñë³äæåííÿ, òà ï³äêëþ÷åíî¿ äî ãëîáàëüíî¿ 
ñèñòåìè Ìeteoblue (Áàçåëü, Øâåéöàð³ÿ).

Ðåçóëüòàòè äîñë³äæåíü
Ïåð³îä 3-ð³÷íèõ äîñë³äæåíü õàðàêòåðèçó-

âàâñÿ äîñèòü êîíòðàñòíèìè ïîãîäíèìè óìî-
âàìè ó ôàçó êîëîñ³ííÿ – äîñòèãàííÿ, ùî ïî-
çíà÷èëîñü íà ïîêàçíèêàõ ÿêîñò³ çåðíà ñîðò³â 
ïøåíèö³ îçèìî¿ ïî ðîêàõ.

Äëÿ ïîð³âíÿííÿ íàâåäåíî äàí³ ïîãîäíèõ 
óìîâ ÿê îêðåìèõ âåãåòàö³éíèõ ñåçîí³â, òàê ³ 
ïåð³îäó öâ³ò³ííÿ – äîñòèãàííÿ, ùî äàº çìîãó 
îö³íèòè, â ÿêèõ óìîâàõ ôîðìóâàëèñÿ ïîêàç-
íèêè ÿêîñò³ çåðíà äîñë³äæóâàíèõ ñîðò³â òà 
ñåëåêö³éíèõ ë³í³é (òàáë. 1, ðèñ. 1).

Òàáëèöÿ 1
Óçàãàëüíåí³ äàí³ ê³ëüêîñò³ îïàä³â òà ñóìè àêòèâíèõ òåìïåðàòóð çà âåãåòàö³éíèìè ïåð³îäàìè

(Ì²Ï, 2018–2021 ðð.)
Ïîêàçíèê

Ïåð³îä

Ê³ëüê³ñòü 
îïàä³â, ìì, 
2018–2019

Ñóìà àêòèâíèõ 
òåìïåðàòóð, îÑ, 

2018–2019

Ê³ëüê³ñòü 
îïàä³â, ìì, 
2019–2020

Ñóìà àêòèâíèõ 
òåìïåðàòóð, îÑ, 

2019–2020

Ê³ëüê³ñòü 
îïàä³â, ìì, 
2020–2021

Ñóìà àêòèâíèõ 
òåìïåðàòóð, îÑ,

2020–2021
Çà ïåð³îä öâ³ò³ííÿ – äîñòèãàííÿ 64,9 893,4 78 987,7 126,8 933,5
Çà âåãåòàö³éíèé ïåð³îä 470,4 2586 377 3003,3 522,5 2575,5

Âåãåòàö³éíèé ñåçîí 2018–2019 ðð. õàðàêòå-
ðèçóâàâñÿ äîñòàòíüîþ ê³ëüê³ñòþ îïàä³â äëÿ 
îäåðæàííÿ ñåðåäíüîãî ð³âíÿ âðîæàéíîñò³ 
ïøåíèö³, àëå áóâ íàéïðîõîëîäí³øèì ç óñ³õ 
ï³ä ÷àñ ïðîõîäæåííÿ ôåíîëîã³÷íèõ ôàç öâ³-
ò³ííÿ – äîñòèãàííÿ. Ñåðåäíüîäîáîâà òåìïåðà-
òóðà íå ïåðåâèùóâàëà 26,2 îÑ (îïòèìàëüíà). 
Òàêîæ ó ïåð³îä öâ³ò³ííÿ – äîñòèãàííÿ â³äì³-

÷åíî ëèøå äâà ïðîäóêòèâí³ äîù³ (25 ìì – 
7.06 òà 11 ìì – 27.06), ³íø³ ìàëè ïåðåâàæíî 
íåïðîäóêòèâíèé õàðàêòåð (òàáë. 1, ðèñ. 1).

Âåãåòàö³éíèé ñåçîí 2019–2020 ðð. áóâ åêñ-
òðåìàëüíî ïîñóøëèâèì ÿê âîñåíè, ùî íå äàëî 
çìîãè îòðèìàòè íîðìàëüí³ ñõîäè òà îñ³ííº 
êóù³ííÿ, òàê ³ âïðîäîâæ ïîäàëüøîãî ïåð³îäó 
âåãåòàö³¿ ó 2020 ð. Íåçâàæàþ÷è íà íàéíèæ-
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÷èé âðîæàé ó 2020 ð., ÿê³ñí³ ïîêàçíèêè çåðíà 
äîñë³äæóâàíèõ ñîðò³â ³ ñåëåêö³éíèõ ë³í³é 
áóëè íàéâèùèìè çà òðè ðîêè äîñë³äæåíü, 
÷îìó ñïðèÿëà íàéá³ëüøà ñóìà àêòèâíèõ òåì-
ïåðàòóð çà âåñü ïåð³îä âåãåòàö³¿ (3003,3 îÑ) òà 
ó ïåð³îä öâ³ò³ííÿ – äîñòèãàííÿ (987,7 îÑ). Çà-
ô³êñîâàíà ê³ëüê³ñòü îïàä³â (78 ìì) ó ïåð³îä 
öâ³ò³ííÿ – äîñòèãàííÿ ñóòòºâî íå âïëèíóëà 
íà ôîðìóâàííÿ âèñîêîãî âðîæàþ çåðíà äîñë³-
äæóâàíèõ çðàçê³â, àëå äâà ïðîäóêòèâí³ äîù³ 
(ïîíàä 10 ìì) ñïðèÿëè ôîðìóâàííþ ñåðåäíüî¿ 
çà ñòðîêàìè ³ ñîðòàìè ìàñè òèñÿ÷³ íàñ³íèí – 
38,15 ã (òàáë. 1, ðèñ. 1).

Âåãåòàö³éíîìó ïåð³îäó 2020–2021, ÿê ³ 
2018–2019 ðð., ïðèòàìàíí³ îïòèìàëüí³ ïî-
ãîäí³ óìîâè äëÿ ôîðìóâàííÿ âèñîêèõ âðî-
æàéíèõ ïîêàçíèê³â äîñë³äæóâàíèõ ñîðò³â ³ 
ñåëåêö³éíèõ ë³í³é: ñåðåäíÿ âðîæàéí³ñòü ñòà-
íîâèëà 7,7 òà 6,53 ò/ãà â³äïîâ³äíî. Öåé ïåð³îä 
â³äçíà÷èâñÿ íàéá³ëüøîþ ê³ëüê³ñòþ îïàä³â 
ÿê ó ôàçó öâ³ò³ííÿ – äîñòèãàííÿ (126,8 ìì), 
òàê ³ ïðîòÿãîì óñüîãî ïåð³îäó âåãåòàö³¿ 
(522,5 ìì). Ôàçà ìîëî÷íî-âîñêîâî¿ – âîñêîâî¿ 
ñòèãëîñò³ õàðàêòåðèçóâàëàñÿ âåëèêîþ ê³ëü-
ê³ñòþ îïàä³â (÷îòèðè äîù³: 13, 35, 12 ³ 10 ìì 
â³äïîâ³äíî) ³ íåãàòèâíî âïëèíóëà íà ôîðìóâàí-
íÿ âèñîêèõ ïîêàçíèê³â ÿêîñò³ çåðíà (òàáë. 1, 
ðèñ. 1). Äî òîãî æ, öåé ñåçîí áóâ íàéïðîõî-
ëîäí³øèì. Âåãåòàö³éíèé ïåð³îä 2020–2021 ðð. 
ìàâ íàéíèæ÷³ ïîêàçíèêè ñêëîïîä³áíîñò³ òà 
âì³ñòó á³ëêà ó çåðí³ ïøåíèö³ îçèìî¿.

Àíàë³çóþ÷è ïîêàçíèêè ÿêîñò³ çåðíà äî-
ñë³äæóâàíèõ ñîðò³â òà ñåëåêö³éíèõ ë³í³é 
ïåðøîãî ñòðîêó ñ³âáè çà òðè ðîêè, ìîæíà 
â³äçíà÷èòè, ùî çà ïîêàçíèêîì ìàñè 1000 çå-
ðåí ë³í³¿ ‘Åðèòðîñïåðìóì 55023’ (45,1 ã) ³ 
‘Ëþòåñöåíñ 55198’ (44,7 ã) ïåðåâèùóâàëè 
ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ (43,2 ã) çà ñåðåä-
íüîãî ïîêàçíèêà ïî äîñë³äó 42,4 ã. Çà ïî-
êàçíèêîì ñêëîïîä³áíîñò³ çåðíà ñòàíäàðò 
(81,3%) ïåðåâèùóâàëè âñ³ äîñë³äæóâàí³ ñîð-
òè òà ñåëåêö³éí³ ë³í³¿, îêð³ì ‘Ì²Ï Àññîëü’ 
(77,7%). Ïîêàçíèêè âì³ñòó á³ëêà ó äîñë³-
äæóâàíèõ ñîðò³â ³ ë³í³é âàð³þâàëèñÿ â³ä 9,5 
äî 12,8% (ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ – íà 
ð³âí³ 9,0%). Ó ñîðòó ‘Ì²Ï Àññîëü’ öåé ïî-
êàçíèê áóâ íèæ÷èì, í³æ ó ñòàíäàðòó, ³ ñòà-
íîâèâ 8,2%. Çà âì³ñòîì êëåéêîâèíè ñîðò-
ñòàíäàðò ‘Ïîäîëÿíêà’ (24,4%) ïåðåâèùóâà-
ëè ñîðòè ‘Áàëàäà ÌÈÐ’, ‘Ãðàö³ÿ ÌÈÐ’ òà 
‘Ì²Ï Äí³ïðÿíêà’ – 25,1%, 26,2%, 25,2% 
â³äïîâ³äíî, òà ë³í³¿ ‘Åðèòðîñïåðìóì 55023’, 
‘Ëþòåñöåíñ 55198’, ‘Ëþòåñöåíñ 37519’, ‘Ëþ-
òåñöåíñ 60049’ ³ ‘Ëþòåñöåíñ 60107’ – 29,9%, 
25,2%, 29,3%, 26,4%, 26,6%, 26,0% â³äïî-
â³äíî. Ó á³ëüøîñò³ ñîðò³â òà ñåëåêö³éíèõ 
ë³í³é â³äì³÷åíî âèùèé ïîêàçíèê ²ÄÊ, ïî-
ð³âíþþ÷è ç êîíòðîëåì (òàáë. 2).

Çà äðóãîãî ñòðîêó ñ³âáè ïîêàçíèêè ìàñè 
1000 çåðåí ó äîñë³äæóâàíèõ ñîðò³â òà ñåëåê-
ö³éíèõ ë³í³é áóëè ó ìåæàõ 38,9 (‘Ì²Ï Àñ-
ñîëü’) – 44,2 ã (‘Ëþòåñöåíñ 55198’) – íàáëè-
æåí³ äî ñòàíäàðòó (41,2 ã). Çà ñêëîïîä³áí³ñòþ 
ñîðò-ñòàíäàðò ‘Ïîäîëÿíêà’ (75,0%) ïåðåâè-
ùóâàëè ìàéæå âñ³ äîñë³äæóâàí³ ñîðòè òà ñå-
ëåêö³éí³ ë³í³¿, êð³ì ‘Ì²Ï Þâ³ëåéíà’ (74,0%), 
‘Åðèòðîñïåðìóì 55023’ (74,0%) ³ ‘Ëþòåñöåíñ 
60107’ (61,7%). Âì³ñò á³ëêà ó äîñë³äæóâàíèõ 
ñîðò³â ³ ë³í³é áóâ ó ìåæàõ 9,8–12,8% ³ ïåðå-
âèùóâàâ ñòàíäàðò ‘Ïîäîëÿíêà’ (9,9%). Âè-
êëþ÷åííÿ – ñîðò ‘Ì²Ï Àññîëü’ (9,8%). Âì³ñò 
ñèðî¿ êëåéêîâèíè ó ñîðòó-ñòàíäàðòó ‘Ïîäî-
ëÿíêà’ – íà ð³âí³ 25,4%, à ó äîñë³äæóâàíèõ 
ñîðò³â òà ñåëåêö³éíèõ ë³í³é – ó ìåæàõ 23,5 
(‘Ëþòåñöåíñ 60107’) – 29,9% (‘Ãðàö³ÿ Ìèðî-
í³âñüêà’). Çà ïîêàçíèêîì ²ÄÊ âñ³ äîñë³äæó-
âàí³ ñîðòè òà ë³í³¿ ïîñòóïàëèñÿ ñòàíäàðòó 
‘Ïîäîëÿíêà’ (79,3), îêð³ì ‘Ãðàö³ÿ ÌÈÐ’ ³ 
‘Ì²Ï Äí³ïðÿíêà’, ÿê³ ïåðåâèùóâàëè ñòàí-
äàðò çà öèì ïîêàçíèêîì – 102,3 ³ 98,0 â³äïî-
â³äíî, òà ë³í³¿ ‘Åðèòðîñïåðìóì 55023’ – 90,3 
çà ñåðåäíüîãî çíà÷åííÿ ïîêàçíèêà ²ÄÊ ïî 
äîñë³äó 75,8 (òàáë. 3). 

Âèñíîâêè
Êîíòðàñòí³ ïîãîäí³ óìîâè òðüîõ äîñë³-

äæóâàíèõ ðîê³â ñóòòºâî âïëèíóëè íà îòðè-
ìàí³ ðåçóëüòàòè îñíîâíèõ ïîêàçíèê³â ÿêîñ-
ò³ çåðíà ïøåíèö³ îçèìî¿. Ï³ä ÷àñ ñïîñòåðå-
æåíü âèîêðåìëåíî äâà ðîêè ç íîðìàëüíèìè 
ïîãîäíèìè óìîâàìè äëÿ ôîðìóâàííÿ âèñî-
êèõ âðîæàéíèõ òà ÿê³ñíèõ ïîêàçíèê³â çåð-
íà (2018–2019 ³ 2020–2021 ðð.) òà îäèí åêñ-
òðåìàëüíî ïîñóøëèâèé âåãåòàö³éíèé ñåçîí 
(2019–2020 ðð.). Ñóìàðíà ê³ëüê³ñòü îïàä³â 
ïðîòÿãîì öâ³ò³ííÿ – äîñòèãàííÿ ó 2018–2019 
³ 2020–2021 ðð. ñòàíîâèëà 64,9 òà 126,8 ìì 
â³äïîâ³äíî, çà ìàéæå îäíàêîâî¿ ñóìè àêòèâ-
íèõ òåìïåðàòóð (893,4 ³ 933,5 îÑ) ó àíàëîã³÷-
íèé ïåð³îä. Ïîãîäí³ óìîâè â öåé ïåð³îä ñóò-
òºâî âïëèíóëè íà ïîêàçíèêè ñêëîïîä³áíîñò³ 
òà ²ÄÊ, ÿê³ ó 2018–2019-ìó áóëè âèùèìè, 
í³æ ó 2020–2021 ðîêàõ. 

Çà âì³ñòîì á³ëêà êðàùèìè ïðîòÿãîì ïåðøî-
ãî ñòðîêó ñ³âáè áóëè òàê³ ñåëåêö³éí³ ë³í³¿: 
‘Åðèòðîñïåðìóì 55023’ (11,9%), ‘Ëþòåñöåíñ 
55198’ (12,8%), ‘Ëþòåñöåíñ 37519’ (11,7%) ³ 
‘Ëþòåñöåíñ 60107’ (10,7%) – ïåðåâèùóâàëè ñå-
ðåäíº çíà÷åííÿ ïî äîñë³äó (10,5%) äëÿ ïåðøîãî 
ñòðîêó. Âïðîäîâæ äðóãîãî ñòðîêó ñ³âáè ³ç ñå-
ðåäí³ì çíà÷åííÿì âì³ñòó á³ëêà ïî äîñë³äó 
11,3% êðàùèìè ñîðòàìè òà ñåëåêö³éíèìè ë³-
í³ÿìè âèÿâèëèñü: ‘Ãðàö³ÿ ÌÈÐ’ (11,4%), ‘Ì²Ï 
Äí³ïðÿíêà’ (12,3%), ‘Åðèòðîñïåðìóì 55023’ 
(12,3%), ‘Ëþòåñöåíñ 55198’ (11,4%), ‘Ëþòåñöåíñ 
37519’ (12,3%) ³ ‘Ëþòåñöåíñ 60049’ (12,8%).
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Ñåðåä ñîðò³â ³ ñåëåêö³éíèõ ë³í³é çà ïîêàç-
íèêîì ñêëîïîä³áíîñò³ çåðíà ïðîòÿãîì ïåðøî-
ãî ñòðîêó ñ³âáè ìîæíà âèä³ëèòè: ‘Áàëàäà 
ÌÈÐ’ (86,7%), ‘Ì²Ï Ëàäà’ (89,3%), ‘Ì²Ï Äí³ï-
ðÿíêà’ (87,3%), ‘Åðèòðîñïåðìóì 55023’ 
(86,3%), ‘Ëþòåñöåíñ 55198’ (94,3%) ³ ‘Ëþòåñ-
öåíñ 37519’ (91,0%), çà ñåðåäíüîãî çíà÷åííÿ 
ïî äîñë³äó 86,3%. Âïðîäîâæ äðóãîãî ñòðîêó 
ñ³âáè êðàùèìè ñîðòàìè âèÿâèëèñü: ‘Áàëàäà 
ÌÈÐ’ (86,7%), ‘Ãðàö³ÿ ÌÈÐ’ (79,3%), ‘Ì²Ï 
Ëàäà’ (85,0%), ‘Ì²Ï Äí³ïðÿíêà’ (81,7%); ñå-
ëåêö³éí³ ë³í³¿: ‘Ëþòåñöåíñ 55198’ (80,7%) ³ 
‘Ëþòåñöåíñ 60049’ (81,3%). Ñåðåäíº çíà÷åííÿ 
ñêëîïîä³áíîñò³ ïî äîñë³äó äëÿ äðóãîãî ñòðî-
êó ñ³âáè ñòàíîâèëî 78,8%.

Ñåðåäíº çíà÷åííÿ âì³ñòó ñèðî¿ êëåéêîâèíè 
ïî äîñë³äó äëÿ ïåðøîãî ñòðîêó ñ³âáè – 25,6%, 
à ó ñîðòó ‘Ãðàö³ÿ ÌÈÐ’ – 26,2%. Äëÿ âñ³õ 
äîñë³äæóâàíèõ ñåëåêö³éíèõ ë³í³é çíà÷åííÿ 
ïîêàçíèêà âì³ñòó ñèðî¿ êëåéêîâèíè âàð³þâà-
ëîñÿ â³ä 26,0 äî 29,9%. Âïðîäîâæ äðóãîãî 
ñòðîêó ñ³âáè âèùèé â³äñîòîê âì³ñòó ñèðî¿ 
êëåéêîâèíè â³äì³÷åíî ó ñîðò³â ‘Ãðàö³ÿ ÌÈÐ’ 
(29,9%) ³ ‘Ì²Ï Äí³ïðÿíêà’ (27,4%) òà ñåëåê-
ö³éíèõ ë³í³é ‘Åðèòðîñïåðìóì 55023’ (28,4%), 
‘Ëþòåñöåíñ 55198’ (27,4%), ‘Ëþòåñöåíñ 37519’ 
(27,1%) ³ ‘Ëþòåñöåíñ 60049’ (29,1%) çà ñåðåä-
íüîãî çíà÷åííÿ ïî äîñë³äó 26,8%.
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Purpose. To evaluate the varieties: ‘MIP Assol’, ‘Balada 
Myronivska’, ‘Hratsiia Myronivska’, ‘MIP Yuvileina’, ‘MIP Lada’, 
‘MIP Dniprianka’ and the standard variety ‘Podolianka’ and 

UDC 631.526.3:633.11«324»(477.41)
Topko, R. I.1, & Kovalyshyna, H. M.2 (2022). Evaluation of winter wheat varieties and promising lines of 

Myronovka’s intitute breeding in terms of grain quality. Plant Varieties Studying and Protection, 18(3), 193–200. 
https://doi.org/10.21498/2518-1017.18.3.2022.269000

1The V. M. Remeslo Myronivka Institute of Wheat, NAÀS of Ukraine, Tsentralne, Obushiv district, Kyiv, 03022, Ukraine, å-mail: R.topko@gmail.com
2National University of Life and Environmental Sciences of Ukraine, 15 Heroiv Oborony St., Kyiv, Ukraine, 03041, å-mail: hkovalyshyna@gmail.com

promising breeding lines: ‘Erythrospermum 55023’, ‘Lutes-
cens 22198’, ‘Lutescens 37519’, ‘Lutescens 60049’, ‘Lutes-
cens 60107’ winter wheat of the Mironovka`s breeding ac-
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cording to grain quality indicators. Methods. The research 
was conducted during the 2019–2021 in the breeding crop 
rotation of the winter wheat breeding laboratory of the V. M. 
Remeslo Myronivka Institute of Wheat, NAÀS of Ukraine. The 
main method of research was laboratory and field, supple-
mented by analytical studies, measurements, calculations 
and observations. Results. The following breeding lines 
were the best in terms of protein content during the first 
sowing period: ‘Erythrospermum 55023’ (11.9%), ‘Lutescens 
55198’ (12.8%), ‘Lutescens 37519’ (11.7%) and ‘Lutescens 
60107’ (10.7%). During the second sowing period, the best 
varieties and breeding lines turned out to be ‘Hratsiia Myro-
nivska’ (11.4%), ‘MIP Dniprianka’ (12.3%), ‘Erythrospermum 
55023’ (12.3 %), ‘Lutescens 55198’ (11.4%), ‘Lutescens 
37519’ (12.3%) and ‘Lutescens 60049’ (12.8%). According 
to the grain vitrification index during the first sowing pe-
riod, the following can be distinguished: ‘Balada Myronivs-
ka’ (86.7%), ‘MIP Lada’ (89.3%), ‘MIP Dniprianka’ (87.3%), 
‘Erythrospermum 55023’ (86.3 %), ‘Lutescens 55198’ (94.3 %) 
and ‘Lutescens 37519’ (91.0 %). During the second sowing 
period, these were ‘Balada Myronivska’ (86.7%), ‘Hratsiia 
Myronivska’ (79.3%), ‘MIP Lada’ (85.0%), ‘MIP Dniprianka’ 
(81.7%) and breeding lines ‘Lutescens 55198’ (80.7%) and 
‘Lutescens 60049’ (81.3%). According to the content of raw 

gluten, the variety ‘Hratsiia Myronivska’ (26.2%) was se-
lected. For all studied breeding lines, the value of the crude 
gluten content indicator varied from 26.0% to 29.9%. Du-
ring the second sowing period, a higher percentage of raw 
gluten content was noted in the varieties ‘Hratsiia Myro-
nivska’ (29.9%) and ‘MIP Dniprianka’ (27.4%) and selection 
lines – ‘Erythrospermum 55023’ (28.4%), ‘Lutescens 55198’ 
(27.4%), ‘Lutescens 37519’ (27.1%) and ‘Lutescens 60049’ 
(29.1%). Conclusions. During the three years of observa-
tions, the weather conditions differed in the amount of pre-
cipitation and the sum of active temperatures both during 
the growing season and during the period of flowering and 
maturation, which significantly affected the results of the 
analysis of grain quality indicators of winter wheat varieties 
and promising lines. Having analyzed the obtained results, 
it is possible to single out the varieties ‘Hratsiia Myronivska’ 
and ‘MIP Dniprianka’, as well as the breeding lines: ‘Eryth-
rospermum 55023’, ‘Lutescens 55198’, ‘Lutescens 37519’ 
and ‘Lutescens 60049’, which exceeded the standard variety 
‘Podolianka’ and the average experimental values for such 
basic indicators as protein content, gluten content, vitre-
ousness and 1000-seed weight.

Keywords: winter wheat; variety; breeding lines; quality 
indicators; protein; gluten; flowering; ripening.
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Introduction
Hamaiunova and others claim that winter 

wheat has always been and will continue to be 
the most important grain crop in Ukraine [1]. 
According to the State Statistics Service of 
Ukraine, the sown area of winter wheat in our 
country amounted to 6.5 million hectares in 
2022, which is 6.1% (0.4 million hectares) more 
than in 2021. As of August 26, 2022, it was 
possible to collect wheat from only 4.6 million 
hectares of land area, with a gross harvest of 
18.8 million tons of grain against 32 million 
tons collected in 2021, which is associated with 
hostilities in Ukraine, in particular, mining of 
territories, destruction of fields, late imple-
mentation elements of crop care and harves-
ting technology, etc. [2].
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The influence of moistening conditions 
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Purpose. To determine the influence of the moistening conditions and treatment of seeds with biological preparations 
Azotofit-r, Fitotsyd, Mycofriend-r, Orhanik-balans Monofosfor on growth processes at the initial plant life stages, formation 
of stand density and grain yield of winter wheat varieties. Methods. General scientific, special, field, mathematical-
statistical and calculation-comparative methods were used for research. Results. The key to a high yield of winter wheat is 
in obtaining even stands, forming the optimal density of plant stands at the time of harvesting, taking into account their 
survival rates, the coefficient of productive tillering, and the study of new varieties adapted to climate changes. According 
to the research results, it was determined that, on average, for 2020–2022, the highest grain yield among the studied 
varieties of winter wheat was recorded in plants of the variety ‘Duma Odeska’ (8.38 t/ha) under irrigation in the variant 
with pre-sowing treatment of seeds with the biopreparation Azotofit-r, which was 0.78 t/ha more compared to the control 
(treatment with water). In the variant without irrigation, the yield was 6.08 t/ha, which was less than the control by 2.3 t/ha 
or 27.4%. Conclusions. The developed elements of the technology of winter wheat varieties growing make it possible to 
form the optimal plant density and significantly increase grain yield in the conditions of the Southern Steppe of Ukraine.
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According to the Ministry of Agrarian Poli-
cy and Food of Ukraine, it is predicted that the 
area planted with winter wheat for the harvest 
in 2023 will decrease by a third from last year, 
so the main reserve for increasing the gross 
harvest of this crop remains the increase in its 
yield. According to V. V. Hamaiunova and 
A. V. Panfilova, in order to obtain large yields 
of grain that would correspond to bread-making 
quality, it is necessary to apply scientifically 
based doses of nitrogen fertilizers, the prices of 
which are constantly increasing. Therefore, the 
authors recommend looking for new ways to in-
crease yield and preserve grain quality [3].

The studies of J. R. Lamichhane, V. V. Bez-
palko, O. Voloschuk and others determined 
that the use of biological preparations (mycor-
rhizal agents, biostimulants, biofungicides, 
etc.) for pre-sowing seed treatment is one of 
the reserves for increasing the yield of winter 
wheat grain [4–6]. Thus, according to O. O. Vi-
niukov and co-authors [7], the use of biological 
preparations promotes the development of win-
ter wheat plants during the growing season. 
The highest coefficients of tillering in the au-
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thors’ experiments were obtained in variants 
with seed treatment, namely: on the back-
ground of N

60
Ð

60
 and the use of Rost-concen-

trate, on the background of N
60
Ð

60
 and the use 

of microfertilizer Sizam, which contains trace 
elements (manganese, zinc, iron, copper, co-
balt); at the same time, seed treatment contri-
buted to the formation of high yields.

The studies of Kovalenko and others [8] es-
tablished that seed treatment with the biolo-
gical preparation Agat-25, which contains in its 
composition inactivated bacteria Pseudomonas 
aureofaciens strain H16 titer 3-6X10 10 cells/ml, 
biologically active substances with a total ami-
no acid content of 38% and Biocomplex-BTU 
on the basis of nitrogen-fixing, phosphorus- 
and potassium-mobilizing bacteria, microor-
ganisms with fungicidal properties, macro- 
and microelements, increased the field germi-
nation of seeds and contributed to the forma-
tion of a 10–15% higher coefficient of tillering 
of winter wheat plants of the ‘Podolianka’ 
variety.

Voloschuk and co-authors [9] confirmed the 
high stimulating effect of Vympel-K biological 
preparation (plant growth stimulator, which 
contains polyethylene oxides – 770 g/l and am-
ber-humate complex – 30 g/l) at the application 
rate of 500 g/t, compared to the control, which 
provided high seed germination energy and 
laboratory germination (92 and 96%).

 The authors of the publication [10] claim 
that the use of the biological preparation Help 
Rost for pre-sowing treatment of seeds con-
tributed to an increase in the coefficient of the 
total tillering of plants by 0.2 stems per plant, 
compared to the control, and in the version 
with the biological preparation Azotofit, this in-
dicator was correspondingly higher by 0.3 stems 
per plant.

According to S. O. Pryplavko and V. M. Hav-
ii [11], the field germination of seeds of the 
‘Yuvivata’ soft winter wheat variety in the 
control plots was on average 85%, and in the 
experimental variants (the use of Vympel, 
Azotofit, Succinic acid) ranged from 74.3 to 
83.3% and was the lowest under the condition 
of using succinic acid. According to the authors, 
growth regulators do not affect the indicator 
of field germination of plants.

Siroshtan and others [12] found a positive 
effect of the Vimpel K growth stimulator on 
seed germination and increase in germination 
activity by 4–5%, compared to the control.

In the publication [13], the authors also note 
the positive effect of the Ekostim biostimulant 
on the germination energy and field germina-
tion of seed.

Studies with the ‘Vidrada’ variety conduc-
ted by T. O. Hrabovska and H. H. Melnyk [14] 
showed that the use of the preparations Fito-
Help, MikoHelp and Biokompleks BTU, Bio-
kompleks zernovi, Riverm affects the increase 
in the yield of winter wheat grain by 17.1–26.1%. 
At the same time, P. Juozas and S. Jolanta 
[15] did not find significant differences be-
tween the effect of different biological prepa-
rations on the germination energy of winter 
wheat seeds.

Moisture is the limiting factor for obtaining 
significant harvests in the southern Steppe of 
Ukraine, so improving moistening conditions 
is a task facing agricultural producers and sci-
entists [16–18]. It is also important to find 
ways to increase productivity, improve the ele-
ments of the crop structure of new varieties of 
winter wheat thanks to the use of biological 
preparations.

The purpose of the research is to establish 
the influence of seed treatment and moistening 
conditions on the growth processes of winter 
wheat varieties in the autumn-spring period 
and in general during the growing season and 
the formation of their productivity.

Materials and methods
The research was conducted during 2020–

2022 at the Educational-Scientific-Practical 
Center of Mykolaiv State Agrarian University, 
located in the village of Blagodarivka, Mykolaiv 
district, Mykolaiv region, belonging to the 
Southern Steppe zone of Ukraine.

In a three-factor field experiment, the fol-
lowing varieties (factor A) were studied: ‘Ovi-
dii’, ‘Duma Odeska’, ‘Ozerna’, ‘Anatoliia’; seed 
treatment (factor B) – treatment with water 
(control) and biological preparations Azotofit-r 
(0,3 l/t), Fitotsyd (1,5 l/t), Mycofriend-r (1,0 l/t), 
Orhanik-balans Monofosfor (0.5 l/t); moisture 
conditions (factor C) – without irrigation, with 
irrigation. The varieties most common in the 
steppe zone of Ukraine were used as material 
for research, the owners of which are the In-
stitute of Irrigated Agriculture of the Natio-
nal Academy of Sciences of Ukraine, the Plant 
Breeding and Genetic Institute – National 
Center of Seed and Cultivar Investigation of 
the National Academy of Sciences of Ukraine 
and PABRE “Bor”. All studied varieties are 
recommended for distribution in the steppe 
zone of Ukraine: ‘Ovidii’ and ‘Anatoliia’ – in-
tensive type, universal use; ‘Duma Odeska’ is 
characterized by high drought resistance and, 
according to the owner, a positive reaction to 
nitrogen fertilizers; ‘Ozerna’ is characterized 
by 9-point drought resistance.
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For the pre-sowing treatment of seeds, bio-
logical preparations of the Ukrainian manu-
facturer of microbial and enzyme preparations 
“BTU-center” were used. Namely: Azotofit-r is 
a biostimulant for increasing plant growth and 
nutrition, based on the nitrogen-fixing bacte-
rium Azotobacter chroococcum; biofungicide 
Fitotsyd – based on living cells and spores of 
the natural bacterium Bacillus subtilis; Myco-
friend-r is a mycorrhiza-forming bioprepara-
tion for plant nutrition and protection based on 
fungi of the genus Glomus, Trichoderma har-
zianum, as well as a complex of soil rhizo-
sphere bacteria; Orhanik-balans Monofosfor 
for growth stimulation, protection and phos-
phorus nutrition of plants based on phospho-
rus-mobilizing bacteria. The seeds were pro-
cessed on the day of sowing in the shade, 
avoiding direct sunlight.

The total experimental area is 50 m2, the 
accounting area is 26 m2, with four-fold repeti-
tion. The soils of the experimental site are 
southern chernozems, residual-slightly saline, 
heavy loamy soils on loess.

The predecessor in all the years of research 
was peas. Before sowing, winter wheat seeds 
were treated with the fungicide Insure Per-
form at the rate of 0.5 l/t. In order to increase 
the effectiveness of seed treatment with bio-
logical preparations, Liposam bioadhesive was 
used at the rate of 0.3 l/t for all experimental 
options. Soft winter wheat was sown in the 
first decade of October with a seed sowing rate 
of 4.5 million seed/ha to the seeding depth of 
5–6 cm with simultaneous application of the 
complex mineral fertilizer nitroamophoska 
(N

16
Ð

16
Ê

16
) in norm of 175 kg/ha. The experimen-

tal plots were fertilized three times: first – on 

the frozen soil with ammonium nitrate in the 
amount of 145 kg/ha (N

50
); then – in stem ex-

tension phase with urea in the amount of                
130 kg/ha (N

60
); then – in the earing phase 

with urea in the amount of 22 kg/ha (N
10
). The 

crops were cared for by spraying against weeds 
with Quelex 200 herbicide at the rate of 50 g/ha 
in the stem extension phase, against diseases 
and pests with the insecticide Decis 100 ES KE 
(0.1–0.15 kg/ha) in combination with Impact C 
fungicide at a rate of 0.5 l/ha. In the irrigation 
options, moisture loading watering was car-
ried out before sowing 800–1000 m3/ha and             
2 vegetation irrigations of 400–500 m3/ha.

Weather conditions differed between years 
of research: 2020 was dry in terms of moisture 
and temperature conditions, 2021 was wet, and 
2022 was moderately wet.

Results and discussion
It was determined that the growth and de-

velopment of Triticum aestivum L. plants de-
pended on many factors, in particular pre-so-
wing treatment of seeds with biological prepa-
rations and moistening conditions, which af-
fected their vital activity from the seedling to 
the ripening stage.

The emergence of timely and even stands 
largely depended on the conditions of moisture 
supply and pre-sowing treatment of seeds with 
biopreparations Azotofit-r, Fitotsyd, Myco-
friend-r and Orhanik-balans Monofosfor.

Field germination of seeds for all studied 
varieties was higher in the variant with ir-
rigation and in the control variant (treatment 
with water) – 84.5–87.2%, which is 7.1–9.1% 
more than in the variants without irrigation 
(Table 1).

Table 1
Field seed germination (%) of winter wheat varieties under the conditions of 

treatment with biological preparations and moistening conditions 
(average for 2020–2022)

Variety 
(factor A)

Seed treatment (factor B)
control (treatment 

with water)
Azotofit-r 
(0,3 l/t)

Fitotsyd 
(1,5 l/t)

Mycofriend-r 
(1,0 l/t)

Orhanik-balans 
Monofosfor (0,5 l/t)

without irrigation (factor C)
‘Ovidii’ 76.9 75.8 72.8 75.8 77.4
‘Duma Odeska’ 78.1 76.3 75.4 76.3 77.6
‘Ozerna’ 78.6 77.5 77.7 77.6 77.6
‘Anatoliia’ 77.6 77.0 76.5 76.6 76.5

with irrigation (factor C)
‘Ovidii’ 84.5 82.8 83.0 85.6 84.8
‘Duma Odeska’ 87.2 86.0 85.7 83.9 86.9
‘Ozerna’ 85.7 84.6 84.2 85.3 85.1
‘Anatoliia’ 85.5 84.7 84.8 84.7 84.9

LCD
0,05  

by factor A (%) – 1.9–2.6
LCD

0,05  
by factor B (%) – 2.7–4.2

LCD
0,05  

by factor C (%) – 1.9–2.2
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Pre-sowing treatment of seeds with biological 
preparations, both in the variants without irri-
gation and under irrigation conditions, affected 
the decrease in the field germination of winter 
wheat seeds of the investigated varieties, except 
for the variety ‘Ovidii’. Thus, on average during 
2020–2022, under the conditions of seed treat-
ment with biopreparations Azotofit-r, Fitotsyd, 
Mycofriend-r and Orhanik-balans Monofosfor, 
the field seed germination of all studied varieties 
decreased by 0.5–4.1% (option without irriga-
tion) and by 0.3–1.7% (option with irrigation).

It was established that the pre-sowing treat-
ment of winter wheat seeds of the ‘Ovidii’ va-
riety with the biopreparation Orhanik-balans 
Monofosfor insignificantly increased the field 
germination of seeds by 0.3–0.5%, compared 
to the control option.

Using the method of dispersion analysis, it 
was determined that factor C (moistening con-

Table 2
Plant density of winter wheat varieties in the seedling phase depending on seed 

treatment with biological preparations and moistening conditions, psc./m2 

(average for 2020–2022)

Variety 
(factor A)

Seed treatment (factor B)
control (treatment 

with water)
Azotofit-r 
(0,3 l/t)

Fitotsyd 
(1,5 l/t)

Mycofriend-r 
(1,0 l/t)

Orhanik-balans 
Monofosfor (0,5 l/t)

without irrigation (factor C)
‘Ovidii’ 346 341 328 341 348
‘Duma Odeska’ 351 347 340 345 349
‘Ozerna’ 354 349 350 349 349
‘Anatoliia’ 349 346 344 345 344

with irrigation (factor C)
‘Ovidii’ 380 373 364 387 382
‘Duma Odeska’ 392 387 386 390 391
‘Ozerna’ 386 381 379 384 383
‘Anatoliia’ 385 381 381 381 382

LCD
0,05  

by factor A (pcs./m2) – 4.0–9.2
LCD

0,05  
by factor B (pcs./m2) – 6.4–9.2

LCD
0,05  

by factor C (pcs./m2) – 3.9–5.2

ditions) had the greatest influence on the field 
germination of seeds (65–85%).

As a result of this study, it was found that 
the number of seedlings per 1 m2 depended 
both on varietal characteristics and on the fac-
tors used (Table 2). Thus, on average for 2020–
2022, this indicator was the highest for the 
variety ‘Duma Odeska’ under irrigation condi-
tions on the control option (treatment with wa-
ter) – 392 pcs./m2, and was close to the options 
using Mycofriend-r and Orhanik-balans Mono-
fosfor and was 390 and 391 pcs./m2, respec-
tively.

The smallest number of plants – 386 pcs./m2, 
was formed when using the biopreparation Fi-
totsyd (by 6 pcs./m2 less than the control 
indicator). Such a regularity was also ob-
served under the condition of using the bio-
preparation Azotofit-r – 387 pcs./m2, which is 
7 pcs./m2 less than the control.

Moistening conditions had a significant ef-
fect on plant stand formation. Thus, in the ver-
sion without irrigation for the control variety 
‘Duma Odeska’, the number of plants was 
351 pcs./m2, which was 41 pcs./m2 or 10.6% 
less than in the version with irrigation. A 
smaller number of plants – 328 pcs./m2, was 
produced by plants of the ‘Ovidii’ variety in rai-
ny conditions with the use of Fitotsyd biopre-
paration for seed treatment, which is 18 pcs./m2, 
or 5.2% less than the control. In the version 
without irrigation, a larger number of plants we-
re produced by plants of the ‘Ozerna’ variety – 
354 pcs./m2, which is 8 pcs./m2 more than in 
the plants of the ‘Ovidii’ variety, by 
6 pcs./m2 – than in the ‘Anatoliia’ variety and by 
3 pcs./m2 – than in the ‘Duma Odeska’ variety.

The formation of the number of plants per 
unit area during harvesting is influenced by 
the survival rate, which shows the number of 
saved plants during the harvesting period, ex-
pressed as a percentage of the number of sown 
germinating seeds. The research results con-
firmed the influence of moistening conditions 
and treatment of seeds with biological prepara-
tions on the survival of the varieties ‘Ovidii’, 
‘Duma Odeska’, ‘Ozerna’ and ‘Anatoliia’.

During 2020–2022, the highest survival – 
an average of 89.4%, which is 2.1% more than 
the ‘Ovidii’ variety, was in the variant with 
irrigation in the ‘Ozerna’ variety (Fig. 1).

Under irrigation conditions, seed treatment 
with Azotofit-r biopreparation had the greatest 
effect on this indicator. Thus, for the variety 
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‘Ozerna’, plant survival was 90.4%, which is 
3.2% more than the control (treatment with 
water). Under conditions without irrigation, 
the treatment of seeds of all varieties with the 
mycorrhizal preparation Mycofriend was more 
effective. Thus, their survival rate for 2020–
2022 was 87.1% on average.

The coefficient of productive tillering and 
the number of plants at the time of harvesting 
are important elements of the crop structure 
and at the same time indicators of the struc-

Fig. 1. Survival of winter wheat variety plants depending on seed treatment 
and moistening conditions for 2020–2022

Note. Seed treatment: 1. Treatment with water (control); 2. Azotofit-r (0.3 l/t); 3. Fitocide (1.5 l/t); 
4. Mycofriend-r (1.0 l/t); 5. Orhanik-balans Monofosfor (0.5 l/t)
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tural formula for calculating the biological 
yield of grain crops.

On average, over the years of research, the 
main number of plants remained in the vari-
ants with irrigation for plants of the ‘Duma 
Odeska’ variety using the biopreparation 
Orhanik-balans Monofosfor – 350 pcs./m2 with 
a survival rate of 89.5%, which is more than 
the control (treatment with water) by 7 pcs./m2 
and 2.1%, respectively. The same pattern was 
observed in other studied varieties (Table 3).

Table 3
The number of plants at the time of winter wheat harvesting depending on seed 

treatment and moistening conditions, pcs./m2 (average for 2020–2022)

Variety
(factor A)

Seed treatment (factor B)
Control (treatment 

with water)
Azotofit-r 
(0,3 l/t)

Fitotsyd
(1,5 l/t)

Mycofriend-r
(1,0 l/t)

Orhanik-balans 
Monofosfor (0,5 l/t)

without irrigation (factor C)
‘Ovidii’ 287 291 276 299 305
‘Duma Odeska’ 295 299 292 303 304
‘Ozerna’ 294 298 299 301 299
‘Anatoliia’ 295 298 299 297 297

with irrigation (factor C)
‘Ovidii’ 324 330 319 340 332
‘Duma Odeska’ 343 348 346 349 350
‘Ozerna’ 336 346 342 344 344
‘Anatoliia’ 336 347 342 340 343

LCD
0,05  

by factor A (pcs./m2) – 6.2–7.1
LCD

0,05  
by factor B (pcs./m2) – 6.7–13.5

LCD
0,05  

by factor C (pcs./m2) – 5.5–8.8

This indicator was the lowest for the variety 
‘Ovidii’ under the condition of using the bio-
preparation Fitotsyd – 319 pcs./m2, which is less 
than the control by 5 pcs./m2. In non-irrigated 

options, the number of plants per 1 m2 at harvest 
was on average 37 plants/m2 or 9.7% lower com-
pared to irrigated options. It was established 
that the coefficient of productive tillering in 
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plants of the variety ‘Duma Odeska’ was the 
largest among all studied varieties (Fig. 2).

 Moistening conditions also had a significant 
impact on this indicator, namely: the higher co-
efficient of productive tillering – 2.6, was in the 
variety ‘Duma Odeska’ with irrigation under the 

condition of seed treatment with the bioprepara-
tion Fitotsyd, which was 0.4 more than in the 
variants without irrigation. A slightly smaller 
regularity was observed in other varieties: in the 
variety ‘Ovidii’ – by 0.3; in the variety ‘Ozer-
na’ – by 0.2; in the variety ‘Anatoliia’ – by 0.1.

Fig. 2. The coefficient of productive tillering of winter wheat varieties depending on seed treatment 
and moistening conditions (2020–2022) 

Note. Seed treatment: 1. Treatment with water (control); 2. Azotofit-r (0.3 l/t); 3. Fitotsyd (1.5 l/t); 
4. Mycofriend-r (1.0 l/t); 5. Orhanik-balans Monofosfor (0.5 l/t)
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Treatment of seeds with biological prepara-
tions before sowing had the following effect 
on productive tillering: for all varieties in 
conditions without irrigation, treatment with 
Azotofit-r and Mycofriend-r preparations was 
the most effective [coefficient of tillering – 
2.2, which is 0.2 more than the control (treat-
ment with water)]; under the condition of 

treatment with Fitotsyd and Orhanik-balans 
Monofosfor – 2.1, which is 0.1 more than the 
control.

The response of the ‘Ovidii’, ‘Duma Odeska’, 
‘Ozerna’, ‘Anatoliia’ varieties to the growing 
conditions and the studied factors is one of the 
main elements in the formation of their pro-
ductivity.

Table 4
Yield of winter wheat varieties under the conditions of seed treatment with 

biological preparations and moistening conditions, t/ha (average for 2020–2022)

Variety 
(factor A)

 Seed treatment (factor B)
Ñontrol (treatment 

with water)
Azotofit-r 
(0,3 l/t)

Fitotsyd 
(1,5 l/t)

Mycofriend 
(1,0 l/t)

Orhanik-balans 
Monofosfor (0,5 l/t)

without irrigation (factor C)
‘Ovidii’ 5.10 5.71 5.29 5.71 5.84
‘Duma Odeska’ 5.46 6.08 5.76 5.95 5.90
‘Ozerna’ 5.37 6.07 5.81 5.94 6.16
‘Anatoliia’ 5.29 6.04 5.98 5.90 5.80

with irrigation (factor C)
‘Ovidii’ 6.73 8.15 7.31 7.85 7.44
‘Duma Odeska’ 7.60 8.38 8.28 8.11 7.94
‘Ozerna’ 7.04 8.20 7.60 7.85 7.72
‘Anatoliia’ 6.77 7.48 7.21 7.21 7.29

LCD
0,05 

by factor A (t/ha) – 0.15–0.26
LCD

0,05 
by factor B (t/ha) – 0.19–0.38

LCD
0,05 

by factor C (t/ha) – 0.20–0.21
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On average, for 2020–2022, the highest grain 
yield (8.38 t/ha) was provided by the ‘Duma 
Odeska’ variety under the conditions of irriga-
tion and seed treatment with Azotofit-r (Table 4).

A similar pattern was observed in other va-
rieties. For plants of the ‘Ovidii’ variety, the 
yield was 8.15 t/ha, for the ‘Ozerna’ – 8.20, and 
for the ‘Anatoliia’ – 7.48 t/ha. Irrigation had a 
significant impact on productivity, the increase 
in yield from the use of which averaged 24.3%.

Depending on the seed treatment, the yield 
of the studied varieties changed as follows: on 
average, during 2020–2022, under irrigation 
conditions for all varieties in control (treat-
ment with water), the yield was 7.04 t/ha, with 
the use of the biopreparation Azotofit-r, it was 
higher by 12.3%, when treated with the bio-
logical fungicide Fitotsyd – by 7.7%, when 
treated with the mycorrhiza-forming prepara-
tion Mycofriend-r – by 9.3%, and when treated 
with the Orhanik-balans Monofosfor biological 
preparation – by 7.4%.

In the variants without irrigation, the for-
mation of the crop proceeded as follows: for all 
the studied varieties in the control (treatment 
with water), the yield was 5.31 t/ha; it was 
more by 10.9% when using the growth regula-
tor Azotofit-r, subject to treatment with the 
biological fungicide Fitotsyd – by 7.0%, when 
treated with mycorrhiza-forming prepara tion 
Mycofriend-r – by 9.7%, and when using the 
biopreparation Orhanik-balans Monofosfor – 
by 10.5%.

Conclusions
A significant influence of moistening condi-

tions and seed treatment with biological prepa-
rations on field germination, survival rate and 
elements of the plant yield structure of the 
studied soft winter wheat varieties was estab-
lished. It was determined that the seed field 
germination and plant density in the germina-
tion phase of the studied winter wheat varieties 
increased depending on the variety and biologi-
cal preparations in the options with irrigation 
by 6.5–10.3% and 8.3–13.5%, respectively, com-
pared with the experimental plots without ir-
rigation. Greater survival of winter wheat 
plants was observed when seeds were treated 
with biological preparations Azotofit-r (on irri-
gation) and Mycofriend (without irrigation). 
Plants of the ‘Duma Odeska’ variety had the 
highest yield during irrigation and seed treat-
ment with Azotofit-r (0.3 l/t) – an average of 
8.38 t/ha for 2020–2022, and it was the lowest 
(5.10 t/ha ) in the ‘Ovidii’ variety in the control 
variant without irrigation and without seed 
treatment with biological preparations.
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Ìåòà. Âèçíà÷èòè âïëèâ óìîâ çâîëîæåííÿ òà îáðîáêè 
íàñ³ííÿ á³îëîã³÷íèìè ïðåïàðàòàìè Àçîòîô³ò-ð, Ô³òîöèä, 
Ì³êîôðåíä-ð, Îðãàí³ê-áàëàíñ Ìîíîôîñôîð íà ðîñòîâ³ 
ïðîöåñè íà ïî÷àòêîâèõ åòàïàõ æèòòÿ ðîñëèí, ôîðìóâàííÿ 
ãóñòîòè ñòîÿííÿ òà óðîæàéí³ñòü çåðíà ñîðò³â ïøåíèö³ îçè-
ìî¿. Ìåòîäè. Äëÿ äîñë³äæåíü âèêîðèñòîâóâàëè çàãàëüíî-
íàóêîâ³, ñïåö³àëüí³, ïîëüîâ³, ìàòåìàòè÷íî-ñòà òèñòè÷í³ òà 
ðîçðàõóíêîâî-ïîð³âíÿëüí³ ìåòîäè. Ðåçóëüòàòè. Çàïî-
ðóêîþ âèñîêî¿ âðîæàéíîñò³ ïøåíèö³ îçèìî¿ º îäåðæàííÿ 
äðóæíèõ ñõîä³â, ôîðìóâàííÿ îïòèìàëüíî¿ ãóñòîòè ñòîÿííÿ 
ðîñëèí íà ÷àñ çáèðàííÿ ç óðàõóâàííÿì ïîêàçíèê³â ¿õ âèæè-
âàíîñò³, êîåô³ö³ºíòó ïðîäóêòèâíî¿ êóùèñòîñò³ òà âèâ÷åííÿ 
íîâèõ ñîðò³â, àäàïòîâàíèõ äî çì³í êë³ìàòó. Çà ðåçóëüòàòàìè 
äîñë³äæåíü âèçíà÷åíî, ùî â ñåðåäíüîìó çà 2020–2022 ðð.
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á³ëüøó óðîæàéí³ñòü çåðíà ñåðåä äîñë³äæóâàíèõ ñîðò³â 
ïøåíèö³ îçèìî¿ ñôîðìîâàíî ó ðîñëèí ñîðòó ‘Äóìà îäåñü-
êà’ (8,38 ò/ãà) íà çðîøåíí³ ó âàð³àíò³ ç ïåðåäïîñ³âíîþ îá-
ðîáêîþ íàñ³ííÿ á³îïðåïàðàòîì Àçîòîô³ò-ð, ùî íà 0,78 ò/ãà
á³ëüøå, ïîð³âíþþ÷è ç êîíòðîëåì (îáðîáêà âîäîþ). Ó âà-
ð³àíò³ áåç çðîøåííÿ óðîæàéí³ñòü ñòàíîâèëà 6,08 ò/ãà, ùî 
ìåíøå çà êîíòðîëü íà 2,3 ò/ãà àáî 27,4%. Âèñíîâêè. Ðîç-
ðîáëåí³ åëåìåíòè òåõíîëîã³¿ âèðîùóâàííÿ ñîðò³â ïøåíèö³ 
îçèìî¿ äàþòü ìîæëèâ³ñòü ñôîðìóâàòè îïòèìàëüíó ãóñòîòó 
ñòîÿííÿ ðîñëèí òà çíà÷íî ï³äâèùèòè óðîæàéí³ñòü çåðíà â 
óìîâàõ Ï³âäåííîãî Ñòåïó Óêðà¿íè. 
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Introduction. National varietal plant resources are of particular importance for the economic development of Ukraine, 
because they ensure the stability of the crop industry as a component of the country’s food security. The analysis of the 
historiography of the development of the state variety testing since 1923 showed the lack of a systematic study of the 
formation of the State Register of Plant Varieties suitable for distribution in Ukraine (hereinafter – the Register of Plant 
Varieties of Ukraine). Purpose. To reveal the historical stages of the formation of national plant varietal resources, and 
substantiate the concept of their development. Methods. A collection of commonly known plant varieties that are or were 
in commercial circulation. Research methods – general scientific: hypothesis, observation, analysis, synthesis method for 
drawing conclusions; source study database with elements of extrapolation, which is formed based on the results of field, 
laboratory and analytical research. Results. The study of the history of state variety testing regulation made it possible to 
find out that the variety testing netork in Ukraine was established in 1923. The refore, the formation of national varietal 
plant resources has its own almost a hundred-year history. At all historical stages of the formation of national varietal 
resources, a variety with a complex of its morphobiological and economically valuable characteristics remains the subject of 
the research. State registration of a variety or rights to it ensures the commercial circulation of the variety. Identification 
of plant varieties, as the basis for varietal certification, increases the turnover of varieties on the market, ensures the 
growth of production volumes and improves the quality of crop products. Plant varieties distributed on the territory of 
Ukraine correspond to the criteria of distinctness, uniformity and stability generally accepted in international practice; 
meet the needs of consumers in terms of economically valuable characteristics; do not threaten the environment and 
human health. The formation of national plant varietal resources takes place in stages with the tendency to increase the 
economically valuable criteria, which ensures the competitiveness of the modern market of varieties and seeds in accordance 
with international requirements. Conclusions. The formation of plant varietal resources to meet the needs of consumers 
and/or breeding practice in Ukraine took place due to rather long historical stages of development and introduction of 
plant diversity, forms, criteria and methodology of varietal testing in time and space. The substantiation of the historical 
aspects of the concept of the varietal resources formation will allow optimizing the structure of the variety testing network, 
organizational foundations of the state registration of varieties and the protection of breeder’s rights.

Keywords: variety; seeds; planting material; variety testing; Register of plant varieties of Ukraine; collection; breeding; 
variety replacement; variety renewal.

quality of crop production. One of the stages 
of its solution is varietal replacement and re-
newal of varietal plant resources, which en-
sure the realization of the food security of the 
state and can be used in further breeding prac-
tice. The development of agricultural science 
and the growth of society’s needs for competi-
tive varieties on the domestic and internation-
al markets are ensured through state protec-
tion of varieties and breeder’s rights. The state 
guarantees the registration of rights to varie-
ties distributed on the territory of Ukraine, 
protection of property rights of the breeder in 
accordance with the requirements of the Inter-
national Union for the Protection of New Varie-
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ties of Plants (UPOV) and the implementation 
of varietal certification of seeds and planting 
material in Ukraine in accordance with the 
requirements of the International Organiza-
tion for Economic Cooperation and Develop-
ment (OECD) [1–3]. 

The Register of Plant Varieties of Ukraine 
is formed using the positive results of the 
qualification examination of plant varieties as 
a complex of field and laboratory studies to 
determine the criteria of distinctness, uni-
formity and stability and the criteria of the 
ban on distribution.

In the conditions of market relations, the 
state protection of the rights of breeders, pro-
ducers of agricultural products and raw mate-
rials is becoming more and more important. 
One of the levers of guaranteeing these rights 
is the Register of Plant Varieties of Ukraine 
and the Register of Patents [4]. The State Regis-
ter of Rights of Owners of Patents for Plant 
Varieties in Ukraine provides protection of the 
breeders’ rights in terms of intellectual proper-
ty for varieties and promotes their civil circu-
lation on the market. The state system of pro-
tection of rights to plant varieties is repre-
sented by a competent body and an expertise 
institution [5, 6].

The competent body – the Ministry of Agrari-
an Policy and Food of Ukraine – as the central 
body of the executive power forms and imple-
ments the policy in the field of protection of 
rights to plant varieties and fulfills its obliga-
tions to the Convention of the International 
Union for the Protection of New Varieties of 
Plants (UPOV), of which Ukraine became a 
member in 1995. Expertise establishment is a 
scientific research institution that conducts a 
complex of field, laboratory, analytical and 
statistical studies on the qualification exami-
nation of plant varieties, based on the results 
of which conclusions are drawn up on the state 
registration of varieties and/or rights to them.

Today, the Ukrainian Institute of Plant Va-
riety Examination (hereinafter referred to as 
UIPVE) is the basic scientific research institu-
tion for carrying out a complex of field and la-
boratory research on the scientific and technical 
examination of plant varieties in Ukraine. Also, 
UIPVE is an authorized institution for field (soil) 
varietal control and laboratory varietal control. 
UIPVE belongs to the sphere of management of 
the Ministry of Agrarian Policy and Food of 
Ukraine. The organizational and legal form of 
the institution is a state budget non-profit scien-
tific institution with state support.

The complex of field and laboratory studies 
on the qualification examination of plant varie-

ties is carried out by 21 branches of the UIPVE, 
namely: Vinnytsia, Volyn, Dnipro, Donetsk, 
Zhytomyr, Zakarpattia, Ivano-Frankivsk, Kro-
pyvnytskyi, Kyiv, Lviv, Luhansk, Odesa, Pol-
tava, Rivne, Sumy, Ternopil, Kharkiv, Khmel-
nytskyi, Cherkasy, Chernivtsi, Chernihiv.

During the research, only single unified his-
toriographical works on domestic variety tes-
ting were found. Research on the creation and 
testing of varieties began to develop on the 
territory of modern Ukraine in the 80s of the 
XIX century, initially in the private farms-
estates of Mendeleev, Engelhardt, etc. At the 
same time, private agricultural societies began 
to be founded: Poltava, Kharkiv, Sugar manu-
facturers, and so on. Thanks to the petitions 
of professors O. Yermolov, P. Kostychev, D. Rud-
zinskyi, V. Dokuchaev, P. Budrin and the work 
of agricultural societies, the Department of 
Agriculture of Russia in 1880–1900 began to 
allocate funds for breeding and research. At 
this time, approximately 10 experimental sta-
tions (Shatylivska, Poltava, Kherson, etc.) were 
created at the expense of the state, as well as 
a large network of experimental and demon-
stration fields were created at the expense of 
local agricultural societies.

In almost all institutions, the areas of acti-
vity were breeding, comparative testing of lo-
cal and foreign varieties, methods of fertiliza-
tion, etc. The first separate variety test and its 
results were obtained by Professor Zaikevych 
on the Poltava experimental field in 1886, 
where local wheat varieties ‘Chornokolosa os-
tysta’, ‘Poltavka’, ‘Hyrka’, ‘Sandomyrka’, ‘Tei-
ka’ and some foreign varieties were tested [9].

In 1909, Odesa, Kharkiv and other research 
stations varieties of field crops began testing. 
At the beginning of the 20th century, the Sci-
entific Committee of the Main Administration 
at the Department of Agriculture became such 
an authority. It was entrusted with the mana-
gement and correction of the scientific activity 
of research stations and demonstration fields 
in the country. In 1913, the Scientific Commit-
tee held a meeting on agricultural research, 
where provisions for the organization and 
methodology of research work on the variety 
breeding and testing were worked out, but due 
to the First World War and the Civil War in 
the period from 1914 to 1918, there was a break 
in the development of the research [10].

The formation of a single scientific base 
dates back to 1995, when Ukraine became a 
member of the International Union for the Pro-
tection of New Varieties of Plants (UPOV). 
Analysis of scientific publications in the field 
of breeding, seed production and variety tes-
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ting; archival documents; official legal acts 
and source base with elements of extropolation 
showed that since 1923, the formation of na-
tional plant varietal resources had been unsys-
tematic, there was no justification for the de-
velopment of the concept of domestic varietal 
testing at all historical stages. Therefore, the 
purpose of the research is to reveal the his-
torical stages of the formation of national 
plant varietal resources as the basis of food 
security of the country and to substantiate the 
concept of their development.

Materials and methods
The collection of commonly known plant va-

rieties that are or were in commercial circula-
tion is used as material for analytical studies 
of the source base with elements of extrapola-
tion. The introduction of plants has its own 
terminology, theory, methodology, technique 
and research methods, both field and analyti-
cal. The main methods of plant introduction 
are the ecological-historical, which is based on 
the array of data of the methodological-source 
science base of introduced cultivars with ele-
ments of extrapolation, which contributes to 
the gradual introduction of new botanical taxa 
into the culture.

The subject of the research is plant varieties 
of the relevant botanical taxa, which are con-
sidered generally known and are included or 
have been included in the Register of Plant 
Varieties of Ukraine. Research methods are 
general scientific: hypothesis, observation, 
analysis, synthesis method for drawing conclu-
sions; source database with elements of extrapo-
lation, which is formed based on the results of 
field, laboratory and analytical research. Insti-
tutions of examination of the state system for 
the protection of plant variety rights conduct 
research in accordance with unified methods 
in the areas of research, the corresponding 
cultivation area and determination of quality 
indicators [7, 8].

Results and discussion
The formation of national plant varietal re-

sources has its almost hundred-year history. 
At all historical stages of the formation of na-
tional plant varietal resources, the subject of 
research remains a variety with a complex of 
its morphobiological and economically valuable 
characteristics. The study of the history of 
state variety testing regulation made it possib-
le to find out that the year 1923 is considered 
the beginning of the domestic variety testing 
system, when the All-Ukrainian Seed Society 
created a special variety network, which tasks 

were only variety testing of corn, wheat of all 
types of development, and potatoes. Later 
(1927–1930), the variety testing program was 
significantly expanded – the main field and 
garden crops were involved. Then, for the first 
time, a general methodology for conducting 
the study of varieties was developed, the main 
characteristics for which the tests were carried 
out were identified, and the assortment of the 
studied varieties was selected in accordance 
with the local soil and climatic conditions of 
different regions [11, 12]. 

A decisive role in the establishment of the 
Ukrainian variety network was played by the 
All-Ukrainian Society of Seed Production, 
which carried out work on a huge scale in 
close connection with research stations. At 
that time, 16 experimental plots conducted 
varietal tests.

In 1924, the Bureau of Breeding and Propa-
gation of New Varieties of Field Crops was es-
tablished under the State Institute of Experi-
mental Agronomy, which began to organize the 
State System of Variety Testing in the country.

In the same year, Narkomzem (People’s Com-
missariat for Agriculture) and the All-Ukrai-
nian Society of Seed Production in Dnipro-
petrovsk region created the first variety tes-
ting station «Nadezhda», where experiments on 
the varietal study of wheat, barley, oats, millet 
and other agricultural crops were started.

In 1925, on the initiative of M. I. Vavilov, 
the Valkivsky section of the «Merefa» experi-
mental field was organized in the Kharkov re-
gion. As of 1928, the autonomous variety tes-
ting network of the Ukrainian People’s Com-
missariat of Agriculture and the All-Ukraini-
an Seed Society consisted of 26 research points.

In 1931, a variety testing plot for the study 
of varieties of vegetable crops was established 
at the Voroshilovhrad (Luhansk) Agricultural 
Institute, and in 1932 – the Kherson specia-
lized variety testing plot for testing vegetable 
crops and potatoes. Not every site was equip-
ped with cultivators, seeders, reapers, so har-
vesting, threshing and cleaning of seeds were 
done manually.

In 1932, the Ukrainian Variety Network of 
the Narkomzem was merged with the variety 
testing department of the All-Union Institute 
of Plant Industry (Moscow) and the All-Union 
State Variety Testing Network (Derzhsort-
merezha) was created, and later – the State 
Commission for Variety Testing of Grain Crops 
under the Narkomzem (1937). The Decree of the 
Council of People’s Commissars of the USSR of 
July 29, 1937 «On measures to improve the 
seeds of grain crops» outlined the basis for 
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testing varieties of grain crops, including the 
creation of a network of state variety testing 
plots. In the period 1937–1938, 193 stations 
were organized in the Ukrainian SSR: in Vin-
nytsia region – 25, Dnipro region – 30, Donetsk 
region – 25, Kyiv region – 26, Odesa region – 
30, Kharkiv region – 35, Chernihiv region – 
16). The network of variety testing plots was 
formed according to the district principle (each 
district or group of districts with similar soil 
and climatic conditions) [10, 13].

Almost all grown plants were included in the 
test. Experiments were laid on variety testing 
plots in 2-, 3- and 6-fold repetitions. Thanks to 
the organization of the seed control laboratory, 
varieties were studied not only for yield, re-
sistance to pests, climatic conditions, but also 
flour-making, baking qualities of grain, pro-
tein content, gluten, flour diastatic activity, 
etc. were determined. The results obtained, 
together with the results of soil surveys, made 
it possible to develop varietal zoning.

In 1940, the variety testing plots of the ex-
tended set and the main network were formed 
with the aim of improving the quality of work, 
ensuring a comprehensive study of the eco-
nomically valuable characteristics of the varie-
ty and relieving the main network of variety 
testing plots [14, 15].

Before World War II, there were about 150 
variety testing plots on the territory of 
Ukraine, fully equipped with machinery, trans-
port, laboratory equipment, and highly quali-
fied personnel. These measures provided the 
first varietal zoning already in 1938.

During the occupation of Ukraine in World 
War II, the state system of variety testing 
was significantly destroyed, property was 
looted. The Ukrainian Republican Inspecto-
rate of the State Commission resumed its ac-
tivities immediately after the liberation of 
Kyiv. From October 1943 until the start of 
spring field work, 11 regional inspectorates 
and 52 variety testing plots resumed their 
activities, where variety trials of spring crops 
were laid. Among the variety trials not pro-
vided for by the plan, trophy varieties were 
sown in the liberated regions of Ukraine (bar-
ley ‘Anna’; corn ‘Pameri’, ‘Yanetskyi’, ‘Delila’; 
oats ‘Erban’, ‘Reynbanu’, etc.). In 1945, the 
Lviv Inspectorate for the Testing of Grain 
Crops in the Western Regions was established 
with 5 variety testing plots [16, 17].

By the beginning of the 50s of the last cen-
tury, the State Variety Network, thanks to the 
organization of variety testing points in collec-
tive farms and state farms, managed to re-
store work to a certain extent to the pre-war 

level. The number of variety testing plots on 
the territory of the Ukrainian SSR increased 
to 225 [18, 19].

In 1954, by order of the Ministry of Agricul-
ture of the USSR, the Crimean State Regional 
Inspectorate with 23 variety testing plots was 
subordinated to the Ukrainian State Variety 
Network. So, at the beginning of 1956, the 
Ukrainian inspectorate consisted of 296 varie-
ty testing plots located in all regions of 
Ukraine, and 25 regional inspectorates. Ac-
cording to the specialization of the variety 
testing plot, they were distributed as follows: 
complex, which tested various crops – 151; spe-
cialized – 145, of which: vegetable – 48, sugar 
beet – 5, fruit and berry – 48, tobacco – 3, 
essential oil crops – 2, rice – 2, flowers – 2, 
silkworm breeds – 4. To assess the resistance 
of varieties to diseases and pests, 7 entomo-
phytopathological variety testing plots were 
created. 212 variety testing plots worked on 
the basis of collective farms, 76 – on the basis 
of state farms and research institutions, 8 had 
an independent base [10, 20].

Since 1960, the State Commission of Ukraine, 
together with the State Commission of the 
USSR, began to test uniform sets of the best 
varieties of the main agricultural crops of the 
countries participating in the Economic Union.

At the beginning of 1970, the main func-
tions of the state variety testing were (and still 
are) objective and accurate comparative assess-
ment of varieties and hybrids of agricultural 
crops, identification of more productive and 
valuable varieties for zoning and their intro-
duction into agricultural production. The gene-
ral provisions of the variety testing methodo-
logy are the same for all variety testing plots, 
regardless of their specialization, production 
base, and geographic location.

During the period 1960–1990, approximate-
ly 1,000 samples of foreign breeding were de-
clared to the State Commission of Ukraine. 
The collectives of the variety testing plots car-
ried out a great deal of work on the objective 
assessment of varieties, which is well followed 
by the example of the Dnipro Regional Inspec-
torate.

The positive dynamics of growth of the po-
tential yield of plant varieties in the experi-
mental plots of the Magdalynovska State Varie-
ty Testing Plot of the Dnipropetrovsk region 
was worthy of attention. These indicators were 
typical for other crops in the system of the 
State Variety Testing of Ukraine.

The yield of plant varieties that were in va-
riety testing at different historical stages 
(1945–2000) is shown in Table 1.
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As of November 1, 1985, the network of varie-
ty testing stations and plots of the Ukrainian 
SSR numbered 258 units, of which 154 were 
based on collective farms, 86 were based on 
state farms and other enterprises, 17 were inde-
pendent, and one variety testing station [21, 22].

In accordance with the Resolution of the 
Council of Ministers of the Ukrainian SSR 
No. 292 dated 27.12.1989 «On the organiza-
tional structure of state testing and zoning of 
agricultural crop varieties», the Inspectorate 
of the State Commission for Varietal Testing 
of Agricultural Crops in the Ukrainian SSR 
was reorganized into the State Commission for 
Varietal Testing of Agricultural Crops under 
the State Agricultural Industry of the Ukraini-
an SSR (hereinafter – the Commission), which 
included a network of institutions: 25 regional 
inspectorates, 8 regional state variety testing 
stations, 17 state variety divisions and the 
Ukrainian Central Laboratory for Quality As-
sessment of Trial Varieties in Kyiv. The main 
task of the Commission was to carry out state 
testing of all new varieties, hybrids and lines 
of both domestic and foreign breeding.

In 1992, the State Commission for Variety 
Testing of Agricultural Crops under the State 
Agroprom of the Ukrainian SSR was renamed 
the State Commission of Ukraine for Testing 
and Protection of Plant Varieties of the Minist-
ry of Agriculture and Food of Ukraine (State 
Commission), which carried out state adminis-
tration in the field of testing plant varieties. 
The purpose of its creation was to ensure state 
management of the formation of varietal re-
sources and the protection of breeders’ rights 
to plant varieties. The State Commission con-
sisted of 25 regional inspectorates, 66 state 
variety testing stations, 122 variety plots, 8 
laboratories and 4 enterprises. Decree of the 
Cabinet of Ministers of Ukraine 3116-Õ²² da-
ted April 21, 1993 adopted the Law of Ukraine 
«On the Protection of Rights to Plant Varie-
ties», which provided for the regulation of 

property and personal non-property relations 
arising in connection with the acquisition, exer-
cise and protection of intellectual property 
rights to plant varieties. In accordance with 
the Decree of the Cabinet of Ministers of 
Ukraine dated November 22, 1993 No. 935 «On 
the Register of Plant Varieties of Ukraine», 
the Regulation on the Register of Plant Varie-
ties of Ukraine was approved, and a number of 
by-laws were adopted that regulated the main-
tenance of the Register of Varieties [23].

Formation of the State Register of Plant Va-
rieties Suitable for Distribution in Ukraine 
made it possible to create in the state its own 
market of varieties and hybrids, speed up their 
introduction into production, eliminate artifi-
cial restrictions on their use, and give produ-
cers greater freedom to choose the best of them 
based on the maximum use of seed potential.

In 1995, Ukraine became a member of the 
International Union for the Protection of New 
Varieties of Plants (UPOV). Verkhovna Rada of 
Ukraine adopted the Law of Ukraine dated 
June 2, 1995 No. 209/95-VR «On Ukraine’s Ac-
cession to the International Convention for the 
Protection of New Varieties of Plants». In ad-
dition, already in 1997, cooperation between 
Ukraine and the Organization for Economic 
Cooperation and Development (OECD) began by 
signing the Agreement on privileges, immuni-
ties and benefits provided by the OECD on the 
territory of Ukraine by the Cabinet of Minis-
ters of Ukraine and the OECD. Verkhovna Rada 
of Ukraine ratified the agreement in July 1999 
(Law of Ukraine dated 07.07.99 No. 850-XIV).

In 2000, the variety network of the State 
Commission of Ukraine for Testing and Pro-
tection of Plant Varieties of the Ministry of 
Agriculture and Production of Ukraine coun-
ted 92 state variety testing stations and 47 
variety testing plots. New approaches to the 
concept of a variety, the world experience of its 
protection prompted the government to take 
appropriate steps in the regulatory, scientific, 

Table 1
Comparative assessment of the yield index of plant varieties that were 

in variety testing in 1945–2000

Crops Zoned varieties Productivity,
c/ha

Yield increase
c/ha %

Winter wheat 1945 – ‘Ukrainka 246’
2000 – ‘Skyfianka’

13.0
72.5

– 
59.5

– 
550

Spring barley 1945 – ‘Hrushevskyi’
2000 – ‘Donetskyi 14’

17.3
59.4

– 
42.1

– 
340

Sunflower 1945 – ‘Zhdanovskyi’
2000 – ‘Odeskyi 122’

18.1
38.1

– 
20

– 
210

Sugar beet 1945 – ‘Romanskyi 06’
2000 – ‘Bilotserkivskyi ChS 90’

262
612

– 
350

– 
230
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methodical, international aspects of the sys-
tem of variety examination and the protection 
of rights to them. The order of the Cabinet of 
Ministers of Ukraine in 2001 approved a num-
ber of priority measures to solve the most im-
portant tasks in seed production and breeding 
of agricultural crops, and provided for the 
creation of the Ukrainian Institute for Plant 
Variety Examination [24].

In 2002, through the reorganization of the 
State Center for Certification, Identification 
and Quality of Plant Varieties, the Ukrainian 
Institute for Plant Variety Examination (here-
inafter referred to as UIPVE) was established 
(Resolution of the Cabinet of Ministers of 
Ukraine dated 01.06.2002 No. 714 «On the es-
tablishment of the State Service for the Protec-
tion of Plant Varieties and the Ukrainian Ins-
titute for Plant Variety Examination»).

As part of the Ministry of Agrarian Policy 
and Food, on the basis of the State Commission 
for Testing and Protection of Varieties, the 
State Service for the Protection of Rights to 
Plant Varieties was established as a govern-
ment body to which the UIPVE and variety 
testing research stations were subordinated.

In 2003, the UIPVE started publishing the 
official Bulletin «Protection of Rights to Plant 

Varieties», with the aim of officially publi-
shing the results of research, on the basis of 
which state registration of the variety and/or 
rights to it takes place. In 2003, Verkhovna 
Rada of Ukraine adopted Law of Ukraine 
No. 411-IV dated 26.12.2003 «On seeds and 
planting material», which determined the basic 
principles of production and circulation of 
seeds and planting material, as well as the pro-
cedure for state control over them [25, 26].

In 2005, cooperation between Ukraine and 
the Community Plant Variety Office (CPVO) 
began. On April 25, 2005, a Memorandum of 
Understanding was signed in Kyiv between the 
CPVO and the State Service for the Protection 
of Rights to Plant Varieties, which provided 
for the exchange of information and experien-
ce, training, cooperation at the technical level 
(training of technical personnel, participation 
of Ukrainian representatives as observers in 
expert meetings of the CPVO) [27].

Ukraine is the 26th UPOV member country 
out of 67 member countries. Recently, many 
states that are not members of UPOV have sub-
mitted proposals to their legislatures for the 
adoption of laws on the protection of plant va-
rieties and are carrying out relevant work to 
join the Union (Fig. 1).

Fig. 1. Stages of protection of new varieties of plants in Ukraine

In 1995, Ukraine was one of the first CIS countries to become a member of the International Union 
for the Protection of New Varieties of Plants. In 2006, it ratified the act of the UPOV international 
convention of 1991, which allows the protection of varieties of all botanical taxa.
In 2022, UPOV membership is represented by 78 participating countries with the EU and the African 
Intellectual Property Organization among them.
November 3, 2020 marked 25 years of UPOV membership.
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Verkhovna Rada of Ukraine adopted the Law 
of Ukraine dated August 2, 2006 No. 60-V «On 
the accession of Ukraine to the International 
Convention for the Protection of New Varieties 
of Plants». Ratification of the 1991 Act of the 
International Convention for the Protection of 
New Varieties of Plants allowed the protection 
of varieties of all botanical taxa.

 In 2013, Ukraine hosted the 42nd session of 
the UPOV Field Crops Technical Working 
Group in Ukraine (Kyiv), which was attended 

by 58 foreign participants from 30 countries 
of the world (UPOV member countries).

The purpose of scientific research of plant 
varieties in field and laboratory conditions, 
which is carried out by the UIPVE, is to obtain 
collective knowledge about botanical classifica-
tion, introduction, morphological, physiologi-
cal, economically valuable characteristics and 
the suitability of their use to meet the needs 
of consumers and the subsequent selection pro-
cess at all historical stages of formation.
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The annual filling of the Register of plant 
varieties of Ukraine with new competitive va-
rieties remains important, which is the key to 

the formation of a bank of national plant varie-
tal resources (Fig. 2).

Total 12,869 varieties

Agricultural: Oil and Fibre 2614; 20%

Grapevine 63; 1%

Ornamental 
and Healing 366; 3%

Other 139; 1%

Fruit 
and Berry 621; 5%

Agricultural: 
Field pulse 399; 3%

Agricultural: 
Beet 233; 2%

Agricultural: 
Field cereal 4584; 36%

Agricultural: 
Potato 194; 2%

Agricultural:
Fodder 536; 4%

Agricultural: 
Field groats 178; 1%

Agricultural: 
Vegetable 2943; 23%

Fig. 2. Structure of the Register of Plant Varieties of Ukraine as of June 1, 2022

State registration of  the variety or rights to it 
ensures the commercial circulation of the varie-
ty. The identification of plant varieties as the 
basis of varietal certification increases the cir-
culation of varieties on the market, ensures the 
growth of production volumes and the improve-
ment of the quality of crop products. Varieties of 
plants common on the territory of Ukraine meet 
the criteria of distinctness, homogeneity and sta-
bility generally accepted in international prac-
tice; satisfy the needs of consumers in terms of 
economically valuable characteristics; do not 
threaten the environment and human health.

Analysis of the results of scientific and tech-
nical examination of plant varieties for suita-
bility for distribution and legal protection in 
Ukraine in certain examination institutions. 
This expertise determines the directions of 
creation, formation and use of national varie-
tal resources. Their effective use requires the 
organization of science-based monitoring of 
varieties of major agricultural crops involved 
in commercial circulation. After all, variety 
study is a scientific study of plant varieties in 
field and laboratory conditions in order to ob-
tain the completeness of collective knowledge 
about morphological, physiological, economi-
cally valuable characteristics and the suitabili-

ty of their use to meet the needs of consumers 
and the subsequent breeding process.

 The formation of national plant varietal re-
sources takes place in stages with the tendency 
to increase the economic and value criteria, 
which ensures the competitiveness of the mo-
dern market of varieties and seeds in accor-
dance with international requirements.

Monitoring of scientific publications in the 
field of breeding, seed production and variety 
testing; archival documents; official legal acts 
and source base with elements of extropolation 
provided the structure of the historical stages 
of the formation of national plant varietal re-
sources (Table 2).

Further formation of national varietal plant 
resources of plant varieties required improve-
ment of the mechanism of its legislative, regu-
latory, methodological, organizational, person-
nel, scientific and technical, technological and 
financial regulation in accordance with inter-
national and European requirements. The con-
cept of the formation of national varietal plant 
resources for 2006–2011 revealed the reasons 
for the unbalanced system of formation of na-
tional varietal plant resources.

State funds allocated for state scientific and 
technical examination of plant varieties are 
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Table 2 
Historical stages of the formation of national plant varietal resources (1923–2022)

Year Organizational activities, events, facts
1923 State variety testing was organized (the All-Ukrainian Union of Seed Production was created)
1924 the first variety testing station “Nadiia” in Dnipropetrovsk region;
1925 at the suggestion of M. I. Vavilov, the Valkivsky section of the “Merefa” experimental field was organized in the 

Kharkov region
1931 the All-Union Institute of Plant Industry (IPI) was created, where approximately 127 botanical taxa were 

studied;
field experiments were laid to study varieties of the vegetable group in the Voroshilovhrad (Luhansk) Agricultural 
Institute

1932 the State Variety Network was formed: the State Commission for Varietal Testing of Cereal Crops under the 
People’s Commissariat

1937 The Government resolution “On measures to improve the seeds of grain crops” was adopted, which created a seed 
production system that had the following links:
 the first is the breeding of new varieties and their selection breeding;
 the second is the organization of state variety testing;
 the third is propagation of varietal seeds;
the first 13 variety testing plot were organized in all regions

1938 the first zoning of varieties at the variety testing plot
1939 research work is implemented in variety testing;

determination of the first economically valuable characteristics
1945 completion of the organization of Inspectorates under the State Commission
1950 formation of the state network, which included 225 variety testing plot
1970 the first methods of variety testing were developed
1985 a network of variety testing stations and plots (258) was formed
1989 the inspectorate was reorganized into the State Commission for Varietal Testing of Agricultural Crops
1991 the Inspectorate of the State Commission for Variety Testing of Agricultural Crops in the Ukrainian SSR of the 

former State Agricultural Industry of the USSR was transformed into the State Commission for Variety Testing of 
Agricultural Crops under State Agricultural Industry of the Ukrainian SSR

1992 the State Commission of Ukraine for variety testing was organized
1993 Laws “On Protection of Rights to Plant Varieties”, “On Seeds”
1995 Ukraine is a member of the International Union for the Protection of New Plant Varieties (UPOV);

4,665 varieties are undergoing variety trials, including 1,684 varieties of foreign breeding
1998 varieties of 10 botanical taxa are subject to protection
2002 the new edition of the Law of Ukraine “On Protection of Rights to Plant Varieties”; varieties of 23 botanical taxa 

are subject to protection;
creation of the State Service for the Protection of Rights to Plant Varieties and the Ukrainian Institute for Plant 
Variety Examination

2003 the first official edition of the bulletin “Protection of rights to plant varieties”
2006 the Act of the UPOV Convention of 1991 was ratified; 

Ukraine protects varieties of all botanical taxa (genera and species)
2009 Ukraine has joined two variety certification schemes of the International Organization for Economic Cooperation 

and Development (OECD), cereals, corn and sorghum
2011 the State Service for the Protection of Rights to Plant Varieties was liquidated; 

subordination of the Ukrainian Institute for Plant Variety Examination and variety research stations to the State 
Veterinary and Phytosanitary Service, which was liquidated in 2016

2012 reorganization of the variety testing network, liquidation of state varietal stations, creation of branches of the 
UIPVE

2013 Ukraine hosts 78 participants from 70 countries of the world at the meeting of the working group of the “Field 
Crops” section

2015 the new version of the Law of Ukraine “On Protection of Rights to Plant Varieties”, the Ministry of Agrarian Policy 
and Food of Ukraine becomes the competent body in the field of protection of rights to plant varieties

2019 liquidation of the Ministry of Agrarian Policy and subordination to the Ministry of Economy
2021 the work of the Ministry of Agrarian Policy was restored and the subordination of the UIPVE to the competent 

body in the field of protection of rights to plant varieties was ensured
2022 the material and technical base and infrastructure of the UIPVE and its branches, as a modern institution of 

expertise in the field of protection of rights to plant varieties, has been formed

insufficient, but the issue of attracting non-
state investments has not been resolved. Issues 
of scientific and technical, human resources 
and information and consulting support also 

remain unregulated. There is no mechanism of 
interaction between state and non-state scien-
tific institutions and organizations in the for-
mation of varietal plant resources [28].



217ISSN 2518-1017  Plant Varieties Studying and protection, 2022, Vol. 18, No 3

History of science

There was a production need to model a new 
concept for the formation of national varietal 
plant resources and their effective use. The 
main objectives of the modern concept are the 
state regulation of the civil circulation of plant 
varieties and the creation of competitive varie-
ties of domestic breeding, the introduction of 
varietal certification and entry into the inter-
national market; harmonization of state policy 
in relations related to the use of intellectual 
property rights for plant varieties in economic 
activities with the state policy of the member 
countries of the European Union and other 
leading countries of the world; increasing the 
competitiveness of domestic crop production 
and products of its processing in the domestic 
and foreign markets.

The optimal solution to the production prob-
lem of the formation of national varietal plant 
resources is based on the results of monitoring 
the same problems in the countries of the Euro-
pean Union and the International Union for the 
Protection of New Varieties of Plants. This al-
lows us to state that the development of plant 
breeding plays a decisive role at all historical 
stages of the formation of varietal plant re-
sources, and the state scientific and technical 
expertise of plant varieties through the use of 
regulatory, supervisory and advisory mecha-
nisms is the best non-alternative option for en-
suring the formation of varietal plant resour-
ces and their legal protection. 

The trends determined by Ukraine during 
the state scientific and technical examination 
of plant varieties ensure the formation of na-
tional plant varietal resources in accordance 
with international practice and allow coopera-
tion with the world bank of plant varieties.

Conclusions
Summarizing the above, it can be concluded 

that from the first attempts to test the first 
local varieties of agricultural crops to the cre-
ation of a separate institution of the Ukrainian 
Institute for Plant Variety of Examination, 
which main activity is aimed at organizing and 
conducting a complex of research on the state 
scientific and technical expertise of plant va-
rieties, as of intellectual property, more than 
two centuries have passed. However, the year 
1923 should be considered the official date of 
the introduction of systematic research on va-
riety testing and the creation of a domestic 
network of variety divisions, when the All-
Ukrainian Seed Society created a special varie-
ty network, the tasks of which included only 
variety testing of corn, wheat of various deve-
lopment types, and potatoes.

The formation of plant varietal resources, 
which can be used by society to meet the needs 
of consumers or breeding practices, is deter-
mined by the historical stages of the develop-
ment and introduction of plant diversity, 
forms, criteria and methodology of varietal 
testing in time and space for the formation of 
a source base with elements of extrapolation.

The modern market of varieties and seeds 
allows producers to use varieties that, accor-
ding to their morphobiological and economi-
cally valuable indicators, correspond to the 
world level, provide the greatest return, with 
the maximum use of productive and qualita-
tive potential.

The implementation of the new concept of 
the formation of national plant varietal re-
sources will provide a solution to the food se-
curity of the state, the creation of new domes-
tic highly productive adapted ecologically plas-
tic plant varieties and seed production in ac-
cordance with international requirements, an 
increase in production volumes, and an in-
crease in the quality and competitiveness of 
domestic crop products in the domestic and 
foreign markets. 
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îñîáëèâå çíà÷åííÿ äëÿ åêîíîì³÷íîãî ðîçâèòêó Óêðà¿íè, 
àäæå âîíè çàáåçïå÷óþòü ñòàá³ëüí³ñòü ãàëóç³ ðîñëèííèö-
òâà ÿê ñêëàäîâî¿ ïðîäîâîëü÷î¿ áåçïåêè äåðæàâè. Àíàë³ç 
³ñòîð³îãðàô³¿ ðîçâèòêó äåðæàâíîãî ñîðòîâèïðîáóâàííÿ 
ç 1923 ðîêó ïîêàçàâ â³äñóòí³ñòü ñèñòåìíîãî äîñë³äæåííÿ 
ôîðìóâàííÿÿ Äåðæàâíîãî ðåºñòðó ñîðò³â ðîñëèí, ïðè-
äàòíèõ äëÿ ïîøèðåííÿ â Óêðà¿í³ (äàë³ – Ðåºñòð ñîðò³â 
ðîñëèí Óêðà¿íè). Ìåòà. Ðîçêðèòè ³ñòîðè÷í³ åòàïè ôîð-
ìóâàííÿ íàö³îíàëüíèõ ðîñëèííèõ ñîðòîâèõ ðåñóðñ³â, 
òà îáãðóíòóâàòè êîíöåïö³þ ¿õíüîãî ðîçâèòêó. Ìåòîäè. 
Êîëåêö³ÿ çàãàëüíîâ³äîìèõ ñîðò³â ðîñëèí, ÿê³ ïåðåáóâà-
þòü ÷è ïåðåáóâàëè â êîìåðö³éíîìó îá³ãó. Ìåòîäè 
äîñë³äæåíü – çàãàëüíîíàóêîâ³: ã³ïîòåçà, ñïîñòåðåæåííÿ, 
àíàë³ç, ìåòîä ñèíòåçó äëÿ ôîðìóâàííÿ âèñíîâê³â; äæå-
ðåëîçíàâ÷à áàçà äàíèõ ç åëåìåíòàìè åêñòðîïîëÿö³¿, ÿêà 
ôîðìóºòüñÿ çà ðåçóëüòàòàìè ïîëüîâîãî, ëàáîðàòîðíîãî 
òà àíàë³òè÷íîãî äîñë³äæåííÿ. Ðåçóëüòàòè. Äîñë³äæåííÿ 
³ñòîð³¿ ðåãóëþâàííÿ äåðæàâíîãî ñîðòîâèïðîáóâàííÿ 
äàëî çìîãó ç’ÿñóâàòè, ùî ñîðòîâèïðîáóâàëüíà ìåðåæà 
â Óêðà¿í³ áóëà ñòâîðåíà â 1923 ðîö³. Òîìó ôîðìóâàí-
íÿ íàö³îíàëüíèõ ðîñëèííèõ ñîðòîâèõ ðåóðñ³â ìàº ñâîþ 
ìàéæå ñòîäë³òíþ ³ñòîð³þ. Íà âñ³õ ³ñòîðè÷íèõ åòàïàõ 
ôîðìóâàííÿ íàö³îíàëüíèõ ðîñëèííèõ ñîðòîâèõ ðåñóðñ³â 
ïðåäìåòîì äîñë³äæåííÿ çàëèøàºòüñÿ ñîðò ç êîìïëåêñîì 
ñâî¿õ ìîðôîá³îëîã³÷íèõ òà ãîñïîäàðñüêî-ö³ííèõ õàðàê-
òåðèñòèê. Äåðæàâíà ðåºñòðàö³ÿ ñîðòó àáî ïðàâ íà íüî-

ãî çàáåçïå÷óº êîìåðö³éíèé îá³ã ñîðòó. ²äåíòèô³êàö³ÿ 
ñîðò³â ðîñëèí ÿê îñíîâà ñîðòîâî¿ ñåðòèô³êàö³¿ çá³ëüøóº 
îá³ã ñîðò³â íà ðèíêó, çàáåçïå÷óº çðîñòàííÿ îáñÿã³â 
âèðîáíèöòâà òà ï³äâèùåííÿ ÿêîñò³ ïðîäóêö³¿ ðîñëèí-
íèöòâà. Ñîðòè ðîñëèí, ïîøèðåí³ íà òåðèòîð³¿ Óêðà¿íè, 
â³äïîâ³äàþòü çàãàëüíîïðèéíÿòèì ó ì³æíàðîäí³é ïðàêòèö³ 
êðèòåð³ÿì â³äì³ííîñò³, îäíîð³äíîñò³ òà ñòàá³ëüíîñò³; 
çàäîâîëüíÿþòü ïîòðåáè ñïîæèâà÷³â çà ãîñïîäàðñüêî-
ö³ííèìè õàðàêòåðèñòèêàìè; íå çàãðîæóþòü äîâê³ëëþ 
³ çäîðîâ’þ ëþäèíè. Ôîðìóâàííÿ íàö³îíàëüíèõ ðîñ-
ëèííèõ ñîðòîâèõ ðåñóðñ³â â³äáóâàºòüñÿ ïîåòàïíî ç 
òåíäåíö³ºþ ï³äâèùåííÿ ãîñïîäàðñüêî-ö³ííèõ êðèòåð³¿â, 
ùî çàáåçïå÷óº êîíêóðåíòí³ñòü ñó÷àñíîãî ðèíêó ñîðò³â 
³ íàñ³ííÿ â³äïîâ³äíî äî ì³æíàðîäíèõ âèìîã. Âèñíîâêè. 
Ôîðìóâàííÿ ðîñëèííèõ ñîðòîâèõ ðåñóðñ³â äëÿ çàäîâî-
ëåííÿ ïîòðåá ñïîæèâà÷³â òà/àáî ñåëåêö³éíî¿ ïðàêòèêè â 
Óêðà¿í³ â³äáóâàëîñü çàâäÿêè äîâîë³ òðèâàëèì ³ñòîðè÷íèì 
åòàïàì ðîçâèòêó òà ³íòðîäóêö³¿ ðîñëèííîãî ð³çíîìàí³òòÿ, 
ôîðì, êðèòåð³¿â ³ ìåòîäîëîã³¿ ñîðòîâèïðîáóâàëüíî¿ ñïðà-
âè â ÷àñ³ ³ ïðîñòîð³. Îá´ðóíòóâàííÿ ³ñòîðè÷íèõ àñïåêò³â 
êîíöåïö³¿ ôîðìóâàííÿ ñîðòîâèõ ðåñóðñ³â äîçâîëèòü 
îïòèì³çóâàòè ñòðóêòóðó ñîðòîâèïðîáóâàëüíî¿ ìåðåæ³, 
î ðãàí³çàö³éí³ îñíîâè äåðæàâíî¿ ðåºñòðàö³¿ ñîðò³â òà îõî-
ðîíè ïðàâ ñåëåêö³îíåðà.

Êëþ÷îâ³ ñëîâà: ñîðò; íàñ³ííÿ; ñàäèâíèé ìàòåð³àë; 
ñîðòîâèïðîáóâàííÿ; Ðåºñòð ñîðò³â ðîñëèí Óêðà¿íè; 
êîëåêö³ÿ; ñåëåêö³ÿ; ñîðòîçàì³íà; ñîðòîîíîâëåííÿ.
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

Âñòóï
Óïðîâàäæåííÿ òåõíîëîã³é in vitro íàòå-

ïåð ñòàº ïàí³âíèì êîìåðö³éíèì ìåòîäîì 
ìàñøòàáíîãî ³ øâèäêîãî îòðèìàííÿ ñàäæàí-
ö³â ç³ ñòàá³ëüíèì óñïàäêóâàííÿì îç íàê 
ñîðòó òà âèñîêèì êîåô³ö³ºíòîì ðîçìíîæåí-
íÿ çà â³äñóòíîñò³ îáìåæåíü ó ÷àñ³ òà ñåçîí-
íîñò³ âèðîáíèöòâà. Êð³ì ðîçìíîæåííÿ, ïðè-
øâèäøóºòüñÿ é ñåëåêö³éíèé ïðîöåñ, çîêðå-
ìà ìóòàãåíåç òà ã³áðèäèçàö³ÿ. Âàæëèâî 
îäåðæàòè íå ëèøå ñòåðèëüíèé åêñïëàíò, à 
é ìîðôîãåííî àêòèâíèé, òîáòî òàêèé, ùî 
ïðèæèâåòüñÿ, ³ ç ÷àñîì ðåãåíåðóº ðîñëèíó 
in vitro. 

Біотехнологія
та біобезпека
ББіотехнологіяіотехнологія
та біобезпеката біобезпека

 ÓÄÊ 604. 7:582.688.4 https://doi.org/10.21498/2518-1017.18.3.2022.269022

Ì³êðîêëîíàëüíå ðîçìíîæåííÿ ðîñëèí
ðîäó Actinidia Lindl.
Ç. Á. Êèºíêî1, ². Â. Ê³ìåé÷óê2*, Â. Â. Ìàöêåâè÷2

1Óêðà¿íñüêèé ³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí, âóë. Ãåíåðàëà Ðîäèìöåâà, 15, ì. Êè¿â, 03041, Óêðà¿íà 
2Á³ëîöåðê³âñüêèé íàö³îíàëüíèé àãðàðíèé óí³âåðñèòåò, Ñîáîðíà ïëîùà, 8/1, ì. Á³ëà Öåðêâà, Êè¿âñüêà îáë., 09117, 
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Ìåòà. Àíàë³ç òåõíîëîã³é ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ðîñëèí äëÿ ñòâîðåííÿ æèòòºçäàòíèõ ì³æâèäîâèõ ã³áðèä³â 
³ ñîðò³â Actinidia Lindl. Ìåòîäè. Çàãàëüíîíàóêîâ³ – ã³ïîòåçà, åêñïåðèìåíò, ñïîñòåðåæåííÿ, àíàë³ç, ìåòîä ñèíòåçó äëÿ 
ôîðìóâàííÿ âèñíîâê³â. Ðåçóëüòàòè. Óïðîâàäæåííÿ òåõíîëîã³é in vitro íàòåïåð ñòàº ïàí³âíèì êîìåðö³éíèì ìåòîäîì 
ìàñøòàáíîãî é øâèäêîãî îòðèìàííÿ ñàäæàíö³â ç³ ñòàá³ëüíèì óñïàäêóâàííÿì îçíàê ñîðòó, âèñîêèì êîåô³ö³ºíòîì 
ðîçìíîæåííÿ, çáåðåæåííÿì ãîñïîäàðñüêî-ö³ííèõ îçíàê çà â³äñóòíîñò³ ñåçîííîñò³ âèðîáíèöòâà òà îáìåæåíü ó ÷àñ³. 
Êð³ì ðîçìíîæåííÿ, ïðèøâèäøóºòüñÿ é ñåëåêö³éíèé ïðîöåñ, çîêðåìà ìóòàãåíåç ³ ã³áðèäèçàö³ÿ. Âàæëèâî îäåðæàòè 
íå ëèøå ñòåðèëüíèé åêñïëàíò, à é ìîðôîãåííî àêòèâíèé, òîáòî òàêèé, ùî ïðèæèâåòüñÿ, ³ çãîäîì ðåãåíåðóº ðîñëèíó 
in vitro. Íàéë³ïøèì çà åôåêòèâí³ñòþ äåêîíòàì³íàö³¿ º ñïîñ³á îáðîáëåííÿ ã³ïîõëîðèòîì òà äîäàâàííÿ ó æèâèëüíå ñå-
ðåäîâèùå á³îöèäó ÐÐÌ, àëå çà öèõ óìîâ â³äçíà÷åíî íàéìåíøå âèæèâàííÿ åêñïëàíò³â ó âñ³õ çðàçê³â. Íà åôåêòèâí³ñòü 
ââåäåííÿ â àñåïòè÷íó êóëüòóðó íà ïåðøîìó åòàï³ ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ âïëèâàþòü òàêîæ ³ á³îëîã³÷í³ 
îñîáëèâîñò³ ïåðâèííèõ åêñïëàíò³â. Ó äîñë³äæåííÿõ ³ç ïîæèâíèìè ñåðåäîâèùàìè äëÿ A. arguta âñòàíîâëåíî, ùî ç 
åëåìåíò³â ì³íåðàëüíîãî æèâëåííÿ ëèøå 11 ³îí³â º íåîáõ³äíèìè äëÿ æèòòºä³ÿëüíîñò³: ï’ÿòü ìàêðî- (N, K, P, Mg, S) ³ ø³ñòü 
ì³êðîåëåìåíò³â (Cl, Fe, B, Mo, Na, I). Ðîñëèíè in vitro ìàþòü íèæ÷èé óì³ñò ñóõèõ ðå÷îâèí òà á³ëüøó ê³ëüê³ñòü âîëîãè, 
çîêðåìà é â³ëüíî¿, ÿêà çà óìîâè ïîðóøåííÿ âîäíîãî áàëàíñó øâèäêî âòðà÷àºòüñÿ. Âèñíîâêè. Çäàòí³ñòü äî ðåãåíåðàö³¿ 
á³ëüøîþ ì³ðîþ âèðàæåíà ó âèä³â A. chinensis òà A. deliciosa, ìåíøîþ – â À. arguta. Äëÿ A. chinensis åôåêòèâíèì º çà-
ñòîñóâàííÿ ã³äðîïîííî¿ òåõíîëîã³¿ àäàïòàö³¿ ðåãåíåðàíò³â íà åòàï³ ex vitro.

Êëþ÷îâ³ ñëîâà: ìåðèñòåìà; ïåðâèíí³ åêñïëàíòè; ïîæèâíå ñåðåäîâèùå; ìîðôîãåíåç; ì³êðîêëîíàëüíå ðîçìíîæåííÿ.
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Ïîïðè â³äïðàöþâàííÿ íèçêè òåõíîëîã³÷-
íèõ çàõîä³â, ïîøèðåííÿ ñîðò³â àêòèí³ä³¿ 
ñïîâ³ëüíþºòüñÿ ÷åðåç íåäîñòàòíþ ê³ëüê³ñòü 
ñàäèâíîãî ìàòåð³àëó òà ñîðò³â, ïðèäàòíèõ äî 
âèðîùóâàííÿ ó ð³çíèõ ´ðóíòîâî-êë³ìàòè÷-
íèõ óìîâàõ. Ì³êðîêëîíàëüíå ðîçìíîæåííÿ 
áóäü-ÿêî¿ êóëüòóðè ìàòèìå êîìåðö³éíèé 
óñï³õ ëèøå ó ïîºäíàíí³ ç îçäîðîâëåííÿì â³ä 
³íôåêö³¿, çîêðåìà ëàòåíòíî¿.

ßêùî âèäè Actinidia arguta òà A. kolomikta 
äàâíî âèðîùóþòü â Óêðà¿í³, òî A. chinensis ³ 
À. deliciosa ç’ÿâèëèñÿ ëèøå â îñòàíí³ äåñÿòè-
ë³òòÿ ó òåïëèõ ðåã³îíàõ – Êðèìó òà Çàêàð-
ïàòò³ [1]. Ïðåäñòàâíèê³â ðîäó Actinidia ìàé-
æå íå ïîøêîäæóþòü øê³äíèêè, òîìó âîíè 
ïðèäàòí³ äëÿ îðãàí³÷íîãî âèðîáíèöòâà. Òà-
êîæ çãàäàí³ âèäè äîñèòü øèðîêî çàñòîñîâó-
þòü ó äåêîðàòèâíîìó ñàä³âíèöòâ³ [2–4]. 

Ìåòà äîñë³äæåííÿ – àíàë³ç òåõíîëîã³é 
ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ðîñëèí äëÿ 
ñòâîðåííÿ æèòòºçäàòíèõ ì³æâèäîâèõ ã³áðè-
ä³â ³ ñîðò³â Actinidia Lindl. 
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Biotechnology and biosafety

Ðåçóëüòàòè äîñë³äæåíü
Ïîïðè â³äïðàöþâàííÿ íèçêè òåõíîëîã³÷-

íèõ çàõîä³â, ïîøèðåííÿ ñîðò³â àêòèí³ä³¿ 
ñïîâ³ëüíþºòüñÿ íåäîñòàòíüîþ ê³ëüê³ñòþ ñà-
äèâíîãî ìàòåð³àëó òà ïðèäàòíèõ äëÿ âèðî-
ùóâàííÿ ó ð³çíèõ ´ðóíòîâî-êë³ìàòè÷íèõ 
óìîâàõ ñîðò³â.

Îãëÿä ë³òåðàòóðíèõ äæåðåë òà àíàë³òè÷íî-
ïîð³âíÿëüíå îö³íþâàííÿ òåõíîëîã³÷íèõ ïðî-
öåñ³â äàëè çìîãó îá´ðóíòóâàòè òàê³ åòàïè 
ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ñîðò³â ðîäó 
Actinidia: 0 – ï³äãîòîâêà äîíîð³â ïåðâèííèõ 
åêñïëàíò³â; I – ââåäåííÿ ïåðâèííèõ åêñïëàí-
ò³â ³ ïåðø³ ñóáêóëüòèâóâàííÿ äî îòðèìàííÿ 
ñòàá³ëüíèõ ìîðôîãåííèõ ñòðóêòóð. Öåé åòàï 
ïîºäíóþòü ³ç çàõîäàìè îçäîðîâëåííÿ (òåðìî- 
òà õåìîòåðàï³ÿ ç êóëüòóðîþ ìåðèñòåìè); II – 
ìóëüòèïë³êàö³ÿ; III – ³íäóêö³ÿ ðèçîãåíåçó; 
IV – ïîñòàñåïòè÷íà àäàïòàö³ÿ.

Äëÿ á³ëüøîñò³ êóëüòóð, çîêðåìà ³ äëÿ 
ïðåäñòàâíèê³â ðîäó Actinidia, ñêëàäíîù³ 
ïåðøîãî åòàïó ì³êðîêëîíàëüíîãî ðîçìíî-
æåííÿ ïîëÿãàþòü ó: 1) çàïîá³ãàíí³ àáî áî-
ðîòüá³ ³ç ñàìî³íòîêñèêàö³ºþ ïðîäóêòàìè 
îêèñíåííÿ ôåíîëîïîä³áíèõ ðå÷îâèí; 2) äå-
êîíòàì³íàö³ÿõ â³ä åêçî- òà åíäîãåííèõ ì³êðî-
îðãàí³çì³â; 3) äîáîð³ òðîô³÷íèõ ³ ãîðìîíàëü-
íèõ äåòåðì³íàíò ñòàðòîâîãî æèâèëüíîãî ñå-
ðåäîâèùà [5, 6].

Ó ïðèðîäíèõ óìîâàõ îäí³ºþ ç ¿õí³õ ôóíê-
ö³é º îêèñíåííÿ äî õ³íîí³â. Öå çàõèñíà ðåàê-
ö³ÿ ðîñëèí íà óøêîäæåííÿ â³ä ïðîíèêíåííÿ 
ïàòîãåí³â. Áàãàòî öèõ ñïîëóê º çàáàðâëåíèìè 
ðå÷îâèíàìè [7], òîìó ¿õ íàÿâí³ñòü ó òêàíè-
íàõ ìîæíà ³äåíòèô³êóâàòè â³çóàëüíî. Òêàíè-
íè, ³ âèä³ëåíèé ç íèõ ó æèâèëüíå ñåðåäîâèùå 
åêñóäàò, ìàþòü êîðè÷íåâå çàáàðâëåííÿ.

Íàéïîøèðåí³ø³ çàõîäè áîðîòüáè ç îêèñ-
íåííÿì ôåíîë³â äî õ³íîí³â: 

– âèðîùóâàííÿ íà ï³äãîòîâ÷îìó åòàï³ äî-
íîð³â åêñïëàíò³â íà ðîçñ³ÿíîìó îñâ³òëåíí³;

– çàìî÷óâàííÿ â ðîç÷èí³ àíòèîêñèäàíò³â 
(íàïðèêëàä, àñêîðá³íîâî¿ êèñëîòè, ïîë³â³í³ë 
ï³ðîë³äîíó) ïåðåä ïåðåíåñåííÿì â àñåïòè÷í³ 
óìîâè [3];

– äîá³ð ñï³ââ³äíîøåííÿ ãîðìîí³â [6];
– áàëàíñ çà âì³ñòîì ì³íåðàëüíèõ åëåìåí-

ò³â, çîêðåìà í³òðîãåíó â àìîí³éí³é ôîðì³.
Íà åôåêòèâí³ñòü ââåäåííÿ â àñåïòè÷íó 

êóëüòóðó íà ïåðøîìó åòàï³ ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ âïëèâàþòü ³ á³îëîã³÷í³ îñîáëè-
âîñò³ ïåðâèííèõ åêñïëàíò³â. Öå âñòàíîâëåíî 
äîñë³äíèêàìè ÿê íà ðîñëèííèõ îá’ºêòàõ (æèâ-
ö³, áðóíüêè, ðåãåíåðàíòè) àêòèí³ä³¿, òàê ³ íà 
³íøèõ êóëüòóðàõ [3], íàïðèêëàä êàðòîïë³ [8].

Ñêðèï÷åíêî Í. Â. ç³ ñï³âàâòîðàìè [3] âñòà-
íîâèëè, ùî ïåðâèííèì åêñïëàíòàì, ³çîëüîâà-

íèì ç ð³çíèõ ÷àñòèí ïàãîíà, ïðèòàìàííà ð³ç-
íà çäàòí³ñòü äî ðåãåíåðàö³¿. Á³ëüø âèðàæåíè-
ìè ö³ â³äì³ííîñò³ áóëè ó âèä³â A. chinensis òà 
A. deliciosa, íàéìåíøå – ó À. arguta. 

Ïîâåðõíåâ³ òêàíèíè àêòèí³ä³é äîñèòü í³æ-
í³, òîìó ï³ä ÷àñ ïðîâåäåííÿ çàõîä³â õ³ì³÷íî¿ 
é àíòèì³êðîáíî¿ ñòåðèë³çàö³¿ ìîæëèâ³ îï³êè, 
ÿê³ òàêîæ º ïðè÷èíàìè îêèñíåííÿ ôåíîë³â ³ 
çàãèáåë³ ïåðâèííèõ åêñïëàíò³â. ßê ³ äëÿ 
á³ëüøîñò³ êóëüòóð, äëÿ àêòèí³ä³é íàé÷àñò³-
øå çàñòîñîâóþòü ã³ïîõëîðèò íàòð³þ [9]. Íàé-
ìåíø øê³äëèâèì äëÿ ðîñëèííèõ òêàíèí ³ 
íàéïîøèðåí³øèì â Óêðà¿í³ º ïðåïàðàò Áëà-
í³äàñ 300 [3], ä³þ÷à ðå÷îâèíà ÿêîãî – íàòð³º-
âà ñ³ëü äèõëîð³çîö³àíóðîâî¿ êèñëîòè (80,52%). 
ßê äîäàòêîâèé äåêîíòàì³íàíò çàñòîñîâóþòü 
á³îöèä ÐÐÌ (PlantPreservative Mixture™, ä³-
þ÷³ ðå÷îâèíè: 5-Chloro-2-methyl-3(2H)-isothi-
a zo lone 0,1350% ³ 2-methyl-3(2H)-isothiazolone 
0,0412%) âèðîáíèöòâà Plant Cell Technology, 
Âàøèíãòîí, ÑØÀ. Îñê³ëüêè ÐÐÌ ìàº êîí-
òàêòíó ä³þ, òî ïåðâèíí³ åêñïëàíòè íà 15–20 
ä³á ïîâí³ñòþ çàíóðþþòü ó æèâèëüíå ñåðåäî-
âèùå ³ç öèì ïðåïàðàòîì. Á³ëüø òðèâàëå çà-
íóðåííÿ ñïðè÷èíÿº çàãèáåëü ðîñëèííèõ 
îá’ºêò³â óíàñë³äîê ã³ïîêñ³¿ [3].

Âàæëèâî îòðèìàòè íå ëèøå ñòåðèëüíèé 
åêñïëàíò, à é ìîðôîãåííî àêòèâíèé, òîáòî 
òàêèé, ùî ïðèæèâåòüñÿ ³ çãîäîì ðåãåíåðóº 
ðîñëèíó in vitro. Çà åôåêòèâí³ñòþ äåêîíòà-
ì³íàö³¿ êðàùèì º ³íøèé ñïîñ³á (îáðîáëÿí-
íÿ ã³ïîõëîðèòîì òà äîäàâàííÿ ó æèâèëüíå 
ñåðåäîâèùå á³îöèäó ÐÐÌ), àëå çà öèõ îá-
ñòàâèí â³äçíà÷åíî íàéìåíøå âèæèâàííÿ 
åêñïëàíò³â äëÿ âñ³õ çðàçê³â îáîõ òåðì³í³â 
â³äáîðó. 

Ì³êðîêëîíàëüíå ðîçìíîæåííÿ áóäü-ÿêî¿ 
êóëüòóðè ìàòèìå êîìåðö³éíèé óñï³õ ëèøå ó 
ïîºäíàíí³ ç îçäîðîâëåííÿì â³ä ³íôåêö³¿, çî-
êðåìà ëàòåíòíî¿. ßêùî äëÿ êîíòðîëþâàííÿ 
ãðèá³â òà äåÿêèõ áàêòåð³é óñï³øíî çàñòîñî-
âóþòü ôóíã³öèäè é àíòèá³îòèêè, òî ïðîòè 
äîêë³òèííèõ ïàòîãåí³â (íàïðèêëàä, â³ðóñ³â ³ 
â³ðî¿ä³â) åôåêòèâíèõ ïðåïàðàò³â íåìàº [11]. 
Òîìó íàÿâí³ñòü öèõ çáóäíèê³â îñîáëèâî íå-
áåçïå÷íà çà âåãåòàòèâíîãî ðîçìíîæåííÿ [6, 
12–14]. Íå âèíÿòîê ³ ïðåäñòàâíèêè ðîäó 
Actinidia. Çîêðåìà, êèòàéñüê³ â÷åí³ [9] óñòà-
íîâèëè, ùî íà ñîðò³ A. deliciosa ‘Guichang’ 
ìîæóòü áóòè íàÿâí³ òàê³ â³ðóñè: AVX (â³ðóñ 
àêòèí³ä³¿ X), AcVB (â³ðóñ àêòèí³ä³¿ B), ASGV 
(â³ðóñ ÿáëóíåâî¿ áîðîçåíêè), CLRV (â³ðóñ 
ñêðó÷óâàííÿ ëèñòÿ âèøí³), CMV (â³ðóñ îã³ð-
êîâî¿ ìîçà¿êè), CNV (â³ðóñ íåêðîçó îã³ðêà), 
RMV (â³ðóñ ìîçà¿êè ðèáãðàñó), CLBV (â³ðóñ 
ïëÿìèñòîñò³ ëèñòÿ öèòðóñîâèõ), PZSV (Pelar-
gonium zonate spot virus). Íèìè æ âèÿâëåíî, 
ùî â ñ³ÿíöÿõ òà ìåðèñòåìíî-òêàíèííîìó ïî-
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êîë³íí³ ê³ëüê³ñòü óðàæåíèõ â³ðóñàìè êëîí³â 
ñòàíîâèëà ìåíøå 20%.

Ïîºäíàííÿ òåðìîòåðàï³¿ òà ³çîëÿö³¿ ìå-
ðèñòåì ðîçì³ðîì ìåíøå í³æ 0,5 ìì çâ³ëü-
íþâàëî 23,3% åêñïëàíò³â â³ä â³ðóñó ê³ëüöå-
âî¿ õëîðîòèñíî¿ ïëÿìèñòîñò³ àêòèí³ä³¿ (Ac-
ti nidia chlorotic ringspot-associated virus, 
AcCRaV) [15].

Áàêòåð³¿ ðîäó Pseudomonas ìîæóòü ïåðå-
áóâàòè ó ðîñëèí³ ÿê áåçñèìïòîìíî, òàê ³ 
ñïðè÷èíÿòè çàãèáåëü A. chinensis òà A. deli-
ciosa. Êóëüòóðà ìåðèñòåì ³ äîäàâàííÿ â ïî-
æèâíå ñåðåäîâèùå ôîñåòèëó àëþì³í³þ òà 
ñàë³öèëîâî¿ êèñëîòè çàáåçïå÷óþòü îçäîðîâ-
ëåííÿ ÷àñòèíè åêñïëàíò³â â³ä Pseudomonas 
syringae pv. actinidiae (Psa), ùî çàâäàº êî-
ìåðö³éíèõ óòðàò íà ïëàíòàö³ÿõ ê³â³ â óñüîìó 
ñâ³ò³. Îêð³ì áàêòåð³é òà â³ðóñ³â, â àêòèí³ä³é 
âèÿâëåí³ åíäîô³òí³ ãðèáè, ÿê³ áåçñèñòåìíî 
ìåøêàþòü ó âíóòð³øí³õ òêàíèíàõ ðîñëèí 
ï³ä åï³äåðìàëüíèì êë³òèííèì øàðîì òà êî-
ëîí³çóþòü çäîðîâ³ é æèâ³ òêàíèíè òèõèìè 
³íôåêö³ÿìè [16].

Íàñ³ííºâå ðîçìíîæåííÿ ïðîñò³øå ³ ìåíø 
çàòðàòíå, âò³ì ïîñòóïàºòüñÿ á³îòåõíîëîã³÷íèì 
ìåòîäàì ÷åðåç íèçêó ïðè÷èí, ñåðåä ÿêèõ 
óòðàòà êîíñòàíòíîñò³ ñîðòó òà ñêëàäí³ñòü ó 
âèçíà÷åíí³ ñòàò³ ìîëîäèõ ðîñëèí ùå â ðîç-
ñàäíèêó àæ äî öâ³ò³ííÿ, îñê³ëüêè á³ëüø³ñòü 
âèä³â àêòèí³ä³é º äâîäîìíèìè òà ìàþòü òðè-
âàëèé þâåí³ëüíèé ïåð³îä [1, 9, 17, 18]. Íàòî-
ì³ñòü in vitro íèí³ ñòàº ïàí³âíèì êîìåðö³é-
íèì ìåòîäîì ìàñøòàáíîãî òà øâèäêîãî îòðè-
ìàííÿ ñàäæàíö³â ç³ ñòàá³ëüíèì óñïàäêóâàí-
íÿì îçíàê ñîðòó, âèñîêèì êîåô³ö³ºíòîì ðîç-
ìíîæåííÿ, çáåðåæåííÿì ö³ííèõ îçíàê çà 
â³äñóòíîñò³ îáìåæåíü ó ÷àñ³ é ïðîñòîð³ òà ñå-
çîííîñò³ âèðîáíèöòâà [19]. Êð³ì ðîçìíîæåí-
íÿ, ïðèøâèäøóºòüñÿ ³ ñåëåêö³éíèé ïðîöåñ, 
çîêðåìà ìóòàãåíåç òà ã³áðèäèçàö³ÿ [20–23]. 

Íà ïåðøîìó åòàï³ ì³êðîêëîíàëüíîãî ðîç-
ìíîæåííÿ âàæëèâî íå ëèøå äåêîíòàì³íóâà-
òè ïåðâèíí³ åêñïëàíòè, àëå é ³íäóêóâàòè â 
íèõ ìîðôîãåííó àêòèâí³ñòü ÷åðåç äîá³ð äå-
òåðì³íàíò îíòîãåíåçó, çîêðåìà êîìïîíåíòà-
ìè æèâèëüíîãî ñåðåäîâèùà, óñï³õ âèáîðó 
ÿêèõ âïëèâàº ³ íà ñòàá³ëüí³ñòü òà òðèâàë³ñòü 
íàñòóïíèõ åòàï³â ðîçìíîæåííÿ in vitro òà 
ïîñòàñåïòè÷íî¿ àäàïòàö³¿. Ô³ç³îëîã³÷í³ çàêî-
íè æèâëåííÿ çàëèøàþòüñÿ ä³ºâèìè â óìî-
âàõ in vitro íàâ³òü çà ì³êñîòðîôíîãî ç ïåðå-
âàæàííÿì ãåòåðîòðîôíîãî æèâëåííÿ. Ïîð³â-
íþþ÷è ç ïðèðîäí³ìè óìîâàìè, âïëèâ îêðå-
ìèõ åëåìåíò³â æèâëåííÿ òà ãîðìîí³â ëåãøå 
âèîêðåìèòè é äîñë³äèòè [6]. Öüîìó ñïðèÿº 
îáìåæåíèé êóëüòóðàëüíèé ïðîñò³ð ³ êîíòðî-
ëüîâàíå ââåäåííÿ ó ñåðåäîâèùå äîñë³äæóâà-
íèõ äåòåðì³íàíò. Â àêòèí³ä³é ³ íèçêè ³íøèõ 

êóëüòóð [24] íåãàòèâí³ åôåêòè íàäëèøêó òà 
íåñòà÷³ æèâëåííÿ íàêîïè÷óþòüñÿ, ïðîÿâëÿ-
þòüñÿ ³ ïîñèëþþòüñÿ ç êîæíèì íàñòóïíèì 
ïîêîë³ííÿì. Ãîñòðèé ïðîÿâ öüîãî çàêîíó 
â³äçíà÷àºòüñÿ ÿê ô³òîòîêñè÷íèé âïëèâ òà 
ñèìïòîìè íåñòà÷³ äåÿêèõ åëåìåíò³â ì³íå-
ðàëüíîãî æèâëåííÿ. À ô³òîòîêñè÷íèé åôåêò 
ìîæå âèãëÿäàòè ÿê ã³ïåðã³äðàòàö³ÿ òêàíèí, 
ïîòîâùåííÿ ³ âêîðî÷åííÿ ïàãîíà. Çà âåãåòà-
òèâíîãî ðîçìíîæåííÿ ô³òîòîêñè÷íèé åôåêò 
äèñáàëàíñó åëåìåíò³â æèâëåííÿ é ãîðìîí³â 
ìîæå ïåðåäàâàòèñÿ â³ä ïîêîë³ííÿ äî ïîêî-
ë³ííÿ ³ íàêîïè÷óâàòèñÿ [25]. 

Ó ïðîöåñ³ ïîð³âíÿííÿ ïðîë³ôåðàö³¿ A. argu-
ta Issai. íà øåñòè êóëüòóðàëüíèõ ñåðåäîâè-
ùàõ, íàéïîøèðåí³øèõ äëÿ ì³êðîðîçìíîæåí-
íÿ àêòèí³ä³¿ – MS (Murashige – Skoog), Ch 
(Cheng), H (Harada), St (Standardi), B5 
(Gamborg), Ch (ìîäèô³êîâàíà Cheng), óñòà-
íîâëåíî, ùî íàéâ³äïîâ³äí³øèì äëÿ äîáðî¿ 
ïðîë³ôåðàö³¿ º cåðåäîâèùå Standardi. Îäíàê 
âîíî ïðîòå ïîòðåáóº âäîñêîíàëåííÿ, îñê³ëü-
êè òàêîæ çóìîâëþº ïîá³÷í³ ô³ç³îëîã³÷í³ åôåê-
òè, íàïðèêëàä óòâîðåííÿ êàëþñó [26]. ×àñò-
êîâî ïðîáëåìó íåêîíòðîëüîâàíîãî êàëþñîóò-
âîðåííÿ òà ã³ïåðã³äðàòàö³¿ ðîçâ’ÿçóþòü ïåðå-
ñàäæóâàííÿì íà ³íøèé ñêëàä æèâèëüíîãî 
ñåðåäîâèùà àáî æ ç ìåíøèì óì³ñòîì á³îëî-
ã³÷íî àêòèâíèõ ðå÷îâèí ³ ì³íåðàëüíèõ åëå-
ìåíò³â [3]. Ïðîòå òàêèé ï³äõ³ä çóìîâëþº ô³-
ç³îëîã³÷íó ð³çíîÿê³ñí³ñòü ðåãåíåðàíò³â ó ïðî-
öåñ³ ðîñòó é ðîçâèòêó. Éìîâ³ðí³ñòü ïîÿâè 
ìóòàíò³â òàêîæ çá³ëüøóþòü ñòðåñîâ³ óìîâè 
÷åðåç íåâ³äïîâ³äí³ñòü ãîðìîíàëüíèõ ³ òðîô³÷-
íèõ äåòåðì³íàíò. Òîìó ìàñøòàáíà ïðîìèñëî-
âà ìóëüòèïë³êàö³ÿ in vitro, îñîáëèâî ìåíåäæ-
ìåíò á³îòåõíîëîã³÷íèõ ïðîöåñ³â, íåìîæëèâà. 

Ô³òîòîêñè÷í³ åôåêòè äèñáàëàíñó òðîô³÷-
íèõ ³ ãîðìîíàëüíèõ äåòåðì³íàíò ïðîÿâëÿ-
þòüñÿ íà òðåòüîìó é íàñòóïíèõ ïàñàæàõ, ùî 
óñêëàäíþº âèá³ð îïòèìàëüíîãî ñêëàäó ñå-
ðåäîâèùà [6]. Òîáòî â³äðàçó ï³ñëÿ ïåðåñà-
äæóâàííÿ ðîñëèííîãî îá’ºêòà â ³íøå ñåðåäî-
âèùå ñêëàäíî îö³íèòè éîãî ðåàêö³þ íà ê³ëü-
ê³ñíèé òà ÿê³ñíèé óì³ñò åëåìåíò³â æèâëåííÿ 
³ ð³ñòðåãóëþâàëüíèõ ðå÷îâèí [24].

Ñêëàäàþ÷è àáî ìîäèô³êóþ÷è ïðîïèñ ïî-
æèâíîãî ñåðåäîâèùà, ÿê îð³ºíòèð âèìîã äî 
ðÍ, ì³íåðàëüíèõ åëåìåíò³â, â³äíîøåííÿ äî 
³îí³â Ca òà ³íø³ îñîáëèâîñò³ æèâëåííÿ ñë³ä 
óðàõîâóâàòè ´ðóíòîâ³ óìîâè åâîëþö³éíîãî 
ïîõîäæåííÿ êóëüòóðè. Çîêðåìà, àêòèí³ä³¿ 
ðîäîì ³ç õâîéíèõ ³ çì³øàíèõ ë³ñ³â Ï³âäåííî¿ 
Àç³¿, ´ðóíòàì ÿêèõ âëàñòèâèé ïðîìèâíèé 
òèï âîäíîãî ðåæèìó, êîëè ó âåðõíüîìó ãîðè-
çîíò³ ðîç÷èíÿºòüñÿ ³ âèìèâàºòüñÿ çíà÷íà 
÷àñòèíà ì³íåðàëüíèõ ñïîëóê. Êîðåíåâà ñèñ-
òåìà ïîâåðõíåâà, îòæå æèâëåííÿ â³äáóâàºòü-
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ñÿ íà á³äíèõ ´ðóíòàõ çàâäÿêè îïàäàì ³ ì³íå-
ðàëüíèì ïîæèâíèì ðå÷îâèíàì ó ëèñòêàõ 
àêòèí³ä³¿, âèðîùåíèõ ó ð³çíèõ êë³ìàòè÷íèõ 
³ ́ ðóíòîâèõ óìîâàõ (Êè¿â, Óêðà¿íà òà Öçÿìó-
ñè, Êèòàé). Ëèñòÿ ðîñëèí êèòàéñüêîãî ïîõî-
äæåííÿ ìàëè âèùó êîíöåíòðàö³þ âñ³õ äî-
ñë³äæåíèõ ïîæèâíèõ ðå÷îâèí, îêð³ì êðåì-
í³þ. Âèÿâëåí³ â³äì³ííîñò³ ó âì³ñò³ ìàêðî- òà 
ì³êðîåëåìåíò³â ó ðîñëèííèõ òêàíèíàõ â³ä-
ïîâ³äàþòü ¿õ çàãàëüíîìó âì³ñòó â ´ðóíò³ òà 
çàëåæàòü â³ä ñèíòåçó íèçüêîìîëåêóëÿðíèõ 
îðãàí³÷íèõ ñïîëóê, à ñàìå ã³äðîêñèáåíçîé-
íî¿, áåíçîéíî¿ ³ òðèòåðïåíîâî¿ êèñëîò. Ï³äâè-
ùåííÿ âì³ñòó êðåìí³þ ó ëèñòêàõ òà ïëîäàõ 
ðîñëèí àêòèí³ä³¿, âèðîùåíèõ â Óêðà¿í³, 
ñâ³ä÷èòü ïðî äåô³öèò âîëîãè â ´ðóíò³ [27]. 

Îòæå, ìîæíà ïðèïóñòèòè, ùî ðîñëèíè åâî-
ëþö³éíî ïðèñòîñîâàí³ äî ïîì³ðíîãî, íåâèñî-
êîãî âì³ñòó ïîæèâíèõ ðå÷îâèí, àëå çàâäÿêè 
÷àñòêîâ³é ô³ç³îëîã³÷í³é ïëàñòè÷íîñò³ çäàòí³ 
àäàïòóâàòèñü ³ äî óìîâ ì³íåðàëüíîãî æèâ-
ëåííÿ. ×àñòèíà åëåìåíò³â æèâëåííÿ áåðå 
ó÷àñòü â îáì³í³ ðå÷îâèí, à ³íøà (íàäëèøêî-
âà) â³äêëàäàºòüñÿ ïðî çàïàñ ó òêàíèíàõ, çî-
êðåìà ó âàêóîëÿõ. Ìîæëèâ³ é âèïàäêè âêëþ-
÷åííÿ íàäëèøêîâèõ ê³ëüêîñòåé â îðãàí³÷í³ 
ðå÷îâèíè, âì³ñò ÿêèõ ñòàº íàäì³ðíèì çà óìî-
âè çáàëàíñîâàíîãî æèâëåííÿ. Öå ñòèìóëþº 
ñèíòåç ï³äâèùåíî¿ ê³ëüêîñò³ àì³íîêèñëîò, 
ùî º îäí³ºþ ç ïðè÷èí çá³ëüøåííÿ ïàòîëîã³÷-
íîãî âîäîïîãëèíàííÿ [12]. Îêð³ì ïðÿìî¿ ô³-
òîòîêñè÷íîñò³, çã³äíî ³ç çàêîíàìè æèâëåííÿ, 
íàäëèøêîâ³ ê³ëüêîñò³ îäíèõ åëåìåíò³â 
óñêëàäíþþòü çàñâîºííÿ ³íøèõ [11]. Òîìó ñå-
ðåäîâèùà ç âèñîêèì óì³ñòîì ì³íåðàëüíèõ 
åëåìåíò³â, ÿê-îò MS, íå çîâñ³ì ïðèäàòí³, ùî 
ï³äòâåðäæåíî åêñïåðèìåíòàëüíî [1, 3]. 

Ñåðåä ìàêðîåëåìåíò³â äëÿ àêòèí³ä³¿ íàé-
ìåíø âèðàæåíî íàäëèøêîâîþ º ê³ëüê³ñòü 
ôîñôîðó [28], á³ëüø òîêñè÷íèé – íàäëèøîê 
àçîòó [18]. Ñïîñòåð³ãàþòü òàê³ ïðîÿâè ô³òî-
òîêñè÷íîñò³: êàëþñîóòâîðåííÿ, íåêðîòèçà-
ö³ÿ òêàíèí òà àíàòîì³÷í³ çì³íè (âêîðî÷åííÿ 
ñòåáëà, ïîòîâùåííÿ ëèñòêîâî¿ ïëàñòèíêè) 
[29]. Íà ïðàêòèö³ âèêîðèñòîâóþòü ñåðåäîâè-
ùà ç³ çìåíøåíèì íà 50 ÷è 75% óì³ñòîì ì³-
íåðàëüíèõ åëåìåíò³â (MS1/2, MS1/4) [19, 26, 
30, 31] àáî ñåðåäîâèùà ç ìåíøèì óì³ñòîì 
ì³íåðàëüíèõ åëåìåíò³â óæå â áàçîâèõ ïðî-
ïèñàõ [3, 26]. 

Ó äîñë³äæåííÿõ ³ç ïîæèâíèìè ñåðåäîâè-
ùàìè äëÿ A. arguta âñòàíîâëåíî, ùî ç åëå-
ìåíò³â ì³íåðàëüíîãî æèâëåííÿ ëèøå 11               
³îí³â º íåîáõ³äíèìè äëÿ æèòòºä³ÿëüíîñò³: 
ï’ÿòü ìàêðî- (N, P, K, Mg, S) òà ø³ñòü ì³êðî-
åëåìåíò³â (Cl, Fe, B, Mo, Na, I) [29]. Ïåðøèõ 
ó æèâèëüíîìó ñåðåäîâèù³ ì³ñòèòüñÿ > 0,5, à 
äðóãèõ – < 0,5 ììîëü íà ë³òð [32]. 

Mezzetti ç³ ñï³âàâòîðàìè [33] âñòàíîâëåíî, 
ùî â ïðîöåñ³ âèðîùóâàííÿ A. deliciosa ïðî-
òÿãîì 60 ä³á íà ñåðåäîâèù³ MS ³íòåíñèâíå 
íàêîïè÷åííÿ ÿê ñèðî¿, òàê ³ ñóõî¿ ìàñè â³ä-
áóâàºòüñÿ ó ïåðø³ 30 ä³á. Çà öåé ÷àñ ³ç ñåðåäî-
âèùà ïîãëèíàëîñÿ 5,5% ôîñôîðó òà 85,0% 
àçîòó, à íàïðèê³íö³ – 94,5 ³ 95,0% â³äïîâ³ä-
íî. Åëåìåíòè æèâëåííÿ â ð³çíèõ ÷àñòèíàõ 
åêñïëàíòàòó ïðîòÿãîì ïåð³îäó êóëüòèâóâàí-
íÿ ðîçïîä³ëÿëèñÿ íåð³âíîì³ðíî. Çäåá³ëüøîãî 
âîíè íàêîïè÷óâàëèñÿ â êàëþñí³é òêàíèí³ 
[33]. Òîáòî íàâ³òü çà íàäëèøêîâèõ êîíöåí-
òðàö³é, ÿê³ º â MS, ðîñëèíí³ îá’ºêòè ïîãëè-
íàëè á³ëüø³ñòü ì³íåðàëüíèõ åëåìåíò³â. Íå 
âñÿ ê³ëüê³ñòü åëåìåíò³â æèâëåííÿ ìåòàáîë³-
çóºòüñÿ äî ê³íöåâèõ ïðîäóêò³â îáì³íó ðå÷î-
âèí: öå ìîæóòü áóòè ïðîì³æí³ ïðîäóêòè, íà-
ïðèêëàä ô³êñóâàííÿ àçîòó â ñêëàä³ àì³íî-
êèñëîò àáî ó âàêóîëÿõ [10, 11].

Íàäëèøêîâà ê³ëüê³ñòü åëåìåíò³â æèâëåííÿ 
äëÿ àêòèí³ä³¿ in vitro ïðîÿâëÿºòüñÿ íà 4–5-ìó 
ïàñàæ³ ó çì³í³ âèñîòè ïàãîí³â, ê³ëüêîñò³ ì³æ-
âóçë³â, òîâùèíè é ôîðìè ëèñòêîâèõ ïëàñòè-
íîê. Ñêðèï÷åíêî òà ³í. [3] óñòàíîâèëè, ùî ç 
êîæíèì ïàñàæåì ð³çíèöÿ â á³îìåòðè÷íèõ ïî-
êàçíèêàõ ðåãåíåðàíò³â, âèðîùåíèõ íà ð³çíèõ 
ñåðåäîâèùàõ, çðîñòàº. Çîêðåìà, íà MS ³ QL 
â³äçíà÷åíî êîðîòêèé òîâñòèé ïàã³í, íàäì³ðíî 
³íòåíñèâíå çàáàðâëåííÿ ëèñòêîâèõ ïëàñòèíîê 
ç îçíàêàìè ã³ïåðã³äðàòàö³¿ òêàíèí, íåêðîçè 
âåðõ³âîê ïàãîíà òà ïðèãí³÷åííÿ ïðîöåñ³â ðè-
çîãåíåçó, ùî º òèïîâèì äëÿ íàäëèøêó àçîòó. 
Ó ðàç³ ïåðåñàäæóâàííÿ íà ñåðåäîâèùå ³ç ìåí-
øèì óì³ñòîì àçîòó ïîêàçíèêè âèñîòè ïàãîíà, 
ê³ëüêîñò³ ì³æâóçë³â òà êîðåíåóòâîðåííÿ äî 
4–5-ãî ïàñàæó ïîñòóïîâî çðîñòàëè. Çà âèñà-
äæóâàííÿ òàêèõ ðåãåíåðàíò³â ó òåïëèö³ íà 
òîðôî-ïåðë³òîâ³ ñóáñòðàòè çá³ëüøóâàâñÿ â³ä-
ñîòîê ¿õíüîãî ïðèæèâàííÿ.

Îêð³ì ì³íåðàëüíîãî, íà ð³ñò ðîñëèí àêòè-
í³ä³¿ âïëèâàº ïîâ³òðÿíå æèâëåííÿ, òîáòî ôî-
òîñèíòåç, àáî âèêîðèñòàííÿ äæåðåë ãåòåðî-
òðîôíîãî æèâëåííÿ. Çà äàíèìè [34], óíàñë³-
äîê ïîãëèíàííÿ A. deliciosa ñèíòåòè÷íèõ 
âóãëåâîä³â ³ç ïîæèâíîãî ñåðåäîâèùà âèõ³äíà 
ê³ëüê³ñòü ñàõàðîçè ï³ñëÿ 15 ä³á êóëüòèâóâàí-
íÿ çíèçèëàñÿ äî 32%, ÷åðåç 30 ä³á – äî 4% ³ 
äî 0,08% íàïðèê³íö³ ïåð³îäó êóëüòèâóâàííÿ 
(60 ä³á). Çá³ëüøåííÿ ê³ëüêîñò³ ñàõàðîçè â 
åêñïëàíòàòàõ ïàðàëåëüíî ç ¿¿ çìåíøåííÿì ó 
ñåðåäîâèù³ íå â³äáóâàëîñÿ. Òîáòî ïîãëèíó-
òèé ñèíòåòè÷íèé âóãëåâîä íå íàêîïè÷óâàâ-
ñÿ, à ñòàâàâ ÷àñòèíîþ îáì³íó ðå÷îâèí. ×àñ-
òèíà åêçîãåííèõ âóãëåâîä³â âèòðà÷àëàñü íà 
ñèíòåç êðîõìàëþ, ïðî ùî ñâ³ä÷èëî çá³ëü-
øåííÿ éîãî âì³ñòó â ðåãåíåðàíòàõ. Óñòàíîâ-
ëåíî, ùî in vitro çá³ëüøåííÿ ñèðî¿ òà ñóõî¿ 
ìàñè ³ øâèäêîñò³ ïðîë³ôåðàö³¿ â³äáóâàºòüñÿ 
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

çà îäíî÷àñíîãî çá³ëüøåííÿ âèõ³äíèõ ïàðàìåò-
ð³â ñòâîðåííÿ ïðîäóêò³â ôîòîàñèì³ëÿö³¿: ³í-
òåíñèâíîñò³ ñâ³òëîâîãî ïîòîêó – ç 30 äî 250 
ìêìîëü ì–2ñ–1; óì³ñòó âóãëåêèñëîãî ãàçó –               
ç 330 äî 4500 ìêë íà ë³òð.

Çà òðàäèö³éíîãî êóëüòèâóâàííÿ in vitro ç 
ì³êñîòðîôíèì, ïåðåâàæíî ãåòåðîòðîôíèì, 
æèâëåííÿì íèçüêà êîíöåíòðàö³ÿ CO

2
 âñåðå-

äèí³ êóëüòóðàëüíèõ ºìíîñòåé îáìåæóº ôîòî-
àñèì³ëÿö³þ, ùî ïîòðåáóº äîäàâàííÿ ñàõàðî-
çè äî êóëüòóðàëüíîãî ñåðåäîâèùà ÿê îñíîâ-
íîãî äæåðåëà åíåðã³¿ òà ïëàñòè÷íèõ ðå÷îâèí, 
óíàñë³äîê ÷îãî âïîâ³ëüíþºòüñÿ ïîãëèíàííÿ 
ì³íåðàëüíèõ åëåìåíò³â ç³ øòó÷íîãî ïîæèâ-
íîãî ñåðåäîâèùà [35]. 

Ôîòîàñèì³ëÿö³éíå óòâîðåííÿ âóãëåâîä³â 
çàëåæèòü ÿê â³ä ³íòåíñèâíîñò³ îñâ³òëåííÿ, 
òàê ³ â³ä éîãî ñïåêòðà. Infante òà ³í. [36] 
óñòàíîâèëè âïëèâ äæåðåëà ñâ³òëà íà ù³ëü-
í³ñòü ïðîäèõ³â ëèñòÿ é ìîðôîëîã³þ òêàíèíè. 
Ó ðîñëèí A. deliciosa íàêîïè÷åííÿ ñóõî¿ òà 
ñèðî¿ ðå÷îâèíè áóëî íàéá³ëüøèì, à ðîçâèòîê 
êàëþñó – íàéîáìåæåí³øèì çà ðåæèìîì ñî-
íÿ÷íîãî ñâ³òëà. Ïðîë³ôåðàö³ÿ ïàãîí³â áóëà 
íàéâèùîþ ï³ä á³ëèì ñâ³òëîì. Ïîðÿä ³ç òðî-
ô³÷íîþ, äîì³íàíòíîþ º ãîðìîíàëüíà äåòåðì³-
íàö³ÿ. Ó á³îòåõíîëîã³÷íèõ óìîâàõ íà øòó÷-
íèõ ïîæèâíèõ ñåðåäîâèùàõ ãîðìîíàëüíèé 
âïëèâ â³äáóâàºòüñÿ çà ð³çíèõ ñõåì ïîºäíàí-
íÿ ï’ÿòè êëàñ³â ãîðìîí³â ÿê åêçîãåííîãî ñèí-
òåòè÷íîãî, òàê ³ åíäîãåííîãî ïîõîäæåííÿ. Ó 
ïðîòîêîëàõ òåõíîëîã³é ì³êðîêëîíàëüíîãî 
ðîçìíîæåííÿ íàéïîøèðåí³øèìè ñåðåä ãîð-
ìîí³â º öèòîê³í³íè é àóêñèíè, ð³äøå – ã³áå-
ðåë³íè. Çàñòîñóâàííÿ ïåðøèõ äâîõ ãîðìîí³â 
íà ð³çíèõ åòàïàõ ðîçìíîæåííÿ ïðîõîäèòü ç 
óðàõóâàííÿì ïðàâèëà Ñêóãà – Ì³ëåðà. Íà 
åòàï³ ìóëüòèïë³êàö³¿ äëÿ ñòèìóëþâàííÿ 
ïðîë³ôåðàö³¿ ïàãîí³â öèòîê³í³íè ïîâèíí³ ïå-
ðåâàæàòè àóêñèíè. À íà åòàï³ ðèçîãåíåçó 
ê³ëüê³ñòü àóêñèí³â çá³ëüøóþòü [5, 37]. Ñåðåä 
öèòîê³í³í³â ó á³ëüøîñò³ òåõíîëîã³é íàéïî-
øèðåí³øèì º áåíçèëàì³íîïóðèí (ÁÀÏ) [3, 5, 
6, 38]. ÁÀÏ ³ çåàòèí ïåðåòâîðþþòüñÿ â ðîñ-
ëèí³ íà ïðèðîäíó ôîðìó öèòîê³í³íó [39]. Îä-
íàê º ñâ³ä÷åííÿ, ùî â ðàç³ çàñòîñóâàííÿ ìåòà-
òîïîë³íó íà åòàï³ ³íäóêö³¿ ðèçîãåíåçó øâèä-
øå ðîçâèâàºòüñÿ êîðåíåâà ñèñòåìà [40].

Ð³çí³ åêçîãåíí³ ñèíòåòè÷í³ àíàëîãè ô³òî-
ãîðìîí³â ìàþòü íåîäíàêîâèé âïëèâ íå ëèøå 
íà ðèçîãåíåç, à é íà ðîçâèòîê ïàãîíà. Çîêðå-
ìà, çà ïîð³âíÿííÿ ðîçâèòêó ïàãîí³â A. deli ci-
osa íà ñåðåäîâèùàõ ³ç ÁÀÏ, ê³íåòèíîì ³            
ÊÒ-30 (ôîðõëîðôåíóðîí) áåíçèëàì³íîïóðèí 
ñïðèÿâ íàéâèùîìó êîåô³ö³ºíòó ðîçìíîæåí-
íÿ. Ïðè öüîìó ëèñòêè áóëè äð³áí³, ³ç âèäîâ-
æåíèìè ëèñòêîâèìè ïëàñòèíêàìè. Òàêîæ 
íà ñåðåäîâèùàõ ³ç öèì ãîðìîíîì â³äçíà÷åíî 

íàéá³ëüøå ðåãåíåðàíò³â ³ç ã³ïåðã³äðàòîâàíè-
ìè òêàíèíàìè – ¿õíÿ ê³ëüê³ñòü çðîñòàëà ç 
êîæíèì ïîñë³äîâíèì ïàñàæåì. Íà ñåðåäîâè-
ùàõ ³ç ê³íåòèíîì çà ìåíøîãî êîåô³ö³ºíòà 
ðîçìíîæåííÿ ôîðìóâàëèñÿ á³ëüø³ çà ðîçì³-
ðàìè ñòåáëî ³ ëèñòêè. Öå ïîÿñíþºòüñÿ òèì, 
ùî ðîñëèíí³ ãîðìîíè ïåðåáóâàþòü â îðãàí³ç-
ì³ â ð³çíèõ ôîðìàõ (îäíà ³ç ïðè÷èí áàãàòî-
âåêòîðíî¿ äåòåðì³íàö³¿) [25]. Çîêðåìà, çàñòî-
ñóâàííÿ ïîºäíàíü äâîõ ñèíòåòè÷íèõ ãîðìî-
í³â ó ÷àñòèíàõ â³ä êîíöåíòðàö³é, ó ÿêèõ 
âîíè äîäàí³ â ñåðåäîâèùå, ïåðåâèùóâàëî ïî-
çèòèâíèé åôåêò âïëèâó íà ðåãåíåðàíò. Äî-
ñÿãàëèñÿ âèñîêèé êîåô³ö³ºíò ðîçìíîæåííÿ 
òà äîáðèé ðîçâèòîê ïàãîíà.

Ïîð³âíÿíî ç ÁÀÏ àáî çåàòèíîì, ê³ëüê³ñòü 
³ ìàñà ïàãîí³â, ïëîùà ëèñòê³â òà ¿õ ê³ëüê³ñòü 
áóëè çíà÷íî âèùèìè ó ñåðåäîâèùàõ, äîïî-
âíåíèõ ìÒ (ìåòà-Òîïîë³í). Ó ïðîöåñ³ ïåðåíå-
ñåííÿ íà ñåðåäîâèùå äëÿ âêîð³íåííÿ, ðîñëè-
íè, ÿê³ ðîçìíîæóâàëèñÿ ç mÒ-äîáàâêàìè, 
³íòåíñèâí³øå óòâîðþþòü êîð³ííÿ, ùî äàº ¿ì 
çìîãó øâèäøå àäàïòóâàòèñü äî óìîâ äî òåï-
ëèö³. Íàòîì³ñòü ó ïðîðîñòê³â, ðîçìíîæåíèõ 
ó ñåðåäîâèùàõ ³ç ÁÀÏ àáî çåàòèíîì, êîðåíå-
óòâîðåííÿ â³äáóâàºòüñÿ ïîâ³ëüí³øå [41].

Äëÿ êîðåíåóòâîðåííÿ íà çàâåðøàëüíèõ åòà-
ïàõ ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ çàñòîñî-
âóþòü àóêñèíè: åíäîãåííèé àóêñèí ²ÎÊ 
(³íäîë³ë-3-îöòîâà êèñëîòà) òà ñèíòåòè÷í³ ðå÷î-
âèíè, ç ÿêèõ â³í ñèíòåçóºòüñÿ â îðãàí³çì³ [25]. 
Êð³ì äåòåðì³íàö³¿ ðèçîãåíåçó, àóêñèíè ï³äâè-
ùóþòü ðåçèñòåíòí³ñòü, ïîâ’ÿçàíó ç àêòèâàö³-
ºþ ôåí³ëïðîïàíî¿ä³â, ñåðåä ÿêèõ ôëàâîíî¿äè, 
ôåíîëè òà òåðïåíî¿äè [44]. ßêùî íà åòàï³ ââå-
äåííÿ â àñåïòè÷í³ óìîâè (ïåðøèé åòàï ÌÊÐ) 
ö³ ðå÷îâèíè ìîæóòü ñïðè÷èíÿòè ñàìî³íòîêñè-
êàö³þ åêñïëàíò³â, òî ó ðàç³ ïîñòàñåïòè÷íî¿ 
àäàïòàö³¿ ìàþòü ïîçèòèâíèé åôåêò, çá³ëüøó-
þ÷è â³äñîòîê ïðèæèâàííÿ ðîñëèí ex vitro. 

Ñèíòåòè÷íà ²ÎÊ øâèäêî ðîçïàäàºòüñÿ â 
æèâèëüíîìó ñåðåäîâèù³, òîìó ÷àñò³øå âè-
êîðèñòîâóþòü â³äíîñíî ñòàá³ëüí³øó ³íäîë³ë-
ìàñëÿíó êèñëîòó (²ÌÊ), ç ÿêî¿ â îðãàí³çì³ 
ñèíòåçóºòüñÿ ²ÎÊ [12]. ²ÌÊ çàñòîñîâóþòü ³ â 
ïðîòîêîëàõ ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ 
ïðåäñòàâíèê³â ðîäó Actinidia [3, 5, 42].

Àóêñèíè ñèíòåçóþòüñÿ ó âåðõ³âêàõ ïàãî-
í³â ³, ðóõàþ÷èñü áàçèïåòàëüíî, íàêîïè÷ó-
þòüñÿ â áàçàëüí³é ÷àñòèí³ ïàãîíîâèõ åêñ-
ïëàíò³â [12, 43].

Ó ðàç³ îäíî÷àñíîãî íàêîïè÷åííÿ â åêñ-
ïëàíòàõ âåëèêèõ ê³ëüêîñòåé àóêñèí³â ³ öè-
òîê³í³í³â â³äáóâàºòüñÿ êàëþñîóòâîðåííÿ. 
Âèùó îðãàíîãåííó çäàòí³ñòü ìàþòü êàëþñè, 
ÿê³ íàêîïè÷èëè àáî ðîçì³ùåí³ íà ñåðåäîâè-
ùàõ ³ç ê³ëüê³ñíèì ïåðåâàæàííÿì öèòîê³í³â 
íàä àóêñèíàìè [43]. 
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Çäàòí³ñòü àêòèí³ä³é ëåãêî óòâîðþâàòè êà-
ëþñè âèêîðèñòîâóþòü äëÿ ðîçìíîæåííÿ íå-
ïðÿìèì ìîðôîãåíåçîì òà ³ç ñåëåêö³éíîþ ìå-
òîþ. Óòâîðåííÿ êàëþñ³â â³äáóâàºòüñÿ íà ð³ç-
íèõ ñåðåäîâèùàõ [44], ³ç íèõ ôîðìóþòüñÿ 
àï³êàëüí³ ìåðèñòåìè òà åìáð³î¿äè. Ã³ñòîëî-
ã³÷í³ äîñë³äæåííÿ êàëþñíèõ òêàíèí âèÿâè-
ëè ¿õíþ ñòðóêòóðíó íåîäíîð³äí³ñòü [45, 46]. 
Ãåíîòèï ³ òèï åêñïëàíòà, à òàêîæ ñêëàä ñå-
ðåäîâèùà òà ðÍ âïëèâàþòü íà îðãàíîãåíåòè-
êó ³ çäàòí³ñòü äî ôîðìóâàííÿ êàëþñó [47]. 
²íòåíñèâí³øèé êàëþñîãåíåç õàðàêòåðíèé 
ïåðåäóñ³ì äëÿ ëèñòêîâèõ åêñïëàíò³â [48].

Êàëþñ º ö³ííèì äæåðåëîì ìóòàö³é, äëÿ 
÷îãî çàñòîñîâóþòü ÿê îïðîì³íåííÿ ãàììà-
ïðîìåíÿìè, òàê ³ õ³ì³÷íèé ìóòàãåíåç. Îáðîá-
ëåííÿ êàëþñó ³ äîíîðíèõ åêñïëàíò³â êîëõ³-
öèíîì (0,05–0,10%) äàº çìîãó çá³ëüøèòè 
ïëî¿äí³ñòü, çîêðåìà îòðèìàòè òåòðàïëî¿ä³â 
àêòèí³ä³¿ ³ç æîâòèì òà ÷åðâîíèì ì’ÿêóøåì 
[20]. Çîêðåìà, çà óìîâè çàñòîñóâàííÿ êîëõ³-
öèíó äëÿ A. arguta îòðèìàíî òåòðà- (2n = 4x 
= 116) òà îêòîïëî¿äè (2n = 8x = 23) [49]. Äëÿ 
ñåëåêö³¿ íà ïîñóõîñò³éê³ñòü ï’ÿòè âèä³â àê-
òèí³ä³¿ (A. macrosperma, A. longicarpa, A. de-
li ciosa, A. hemsleyana òà A. valvata) óñï³øíî 
âèêîðèñòîâóþòü êóëüòèâóâàííÿ íà ñåðåäîâè-
ùàõ ³ç ïîë³åòèëåíãë³êîëåì (ÏÅÃ-ìàñà ôîð-
ìóëè 8000), ùîá ñïðè÷èíèòè ñòðåñ â³ä ïî-
ñóõè. Îäíèì ³ç ïîêàçíèê³â ï³äâèùåííÿ ñò³é-
êîñò³ áóëî çðîñòàííÿ âì³ñòó â öèòîïëàçìàõ 
êë³òèí îñìîòè÷íî àêòèâíèõ ðå÷îâèí, çîêðå-
ìà öóêð³â òà àì³íîêèñëîò [21].

Êóëüòóðó êë³òèí àêòèí³ä³é çàñòîñîâóþòü 
äëÿ îòðèìàííÿ æèòòºçäàòíèõ ì³æâèäîâèõ 
ã³áðèä³â, íàïðèêëàä, â³ä ñõðåùóâàííÿ A. chi-
nensis (2x) ³ç A. melanandra (4x). Åìáð³îíè 
ïåðåíîñèëè in vitro, îáðîáëÿëè êîëõ³öèíîì, 
ùîá ïîäâî¿òè ê³ëüê³ñòü õðîìîñîì [23]. ª óñï³-
õè â ì³æâèäîâ³é ã³áðèäèçàö³¿ ì³æ A. argu ta 
(4x) òà A. deliciosa (6x). Ã³áðèäí³ åìáð³îíè 
êóëüòèâóâàëè íà ñåðåäîâèù³ MS 1/2 ³ç                  
äîäàâàííÿì 1-íàôòàë³íîöòîâî¿ êèñëîòè               
(0,3 ìã/ë), ÁÀÏ (2 ìã/ë) ³ ÃÊ (0,2 ìã/ë). Ðåãå-
íåðàíòè âêîð³íþâàëè íà ñåðåäîâèù³ 1/2 MS 
³ç ñèíòåòè÷íèìè àóêñèíàìè – ³íäîë-3-ìàñ-
ëÿ íîþ àáî íàôòèëîöòîâîþ êèñëîòàìè. Àñåï-
òè÷íó êóëüòóðó íà ñåðåäîâèùàõ ³ç êð³îïðî-
òåêòîðàìè óñï³øíî âèêîðèñòîâóþòü äëÿ êð³î-
êîíñåðâàö³¿ òà òðèâàëîãî çáåð³ãàííÿ ãåíå-
òè÷íîãî ìàòåð³àëó àêòèí³ä³é [50].

Ðåãåíåðîâàí³ ðîñëèíè in vitro ìàþòü ïåâí³ 
àíàòîì³÷í³ ïðèñòîñóâàííÿ äëÿ æèòòºä³ÿëü-
íîñò³ â àñåïòè÷íèõ ãåòåðîòðîôíèõ óìîâàõ. 
Çîêðåìà, â àêòèí³ä³¿ êë³òèíè åï³äåðì³ñó äå-
ôîðìîâàí³, ìàþòü òîíê³ ñò³íêè íåïðàâèëüíî¿ 
ôîðìè [51]. Âîñêîâèé øàð ñòåáëà ìåíøèé, 
ïîð³âíÿíî ç ïàãîíàìè ðîñëèí ó â³äêðèòîìó 

´ðóíò³, à êóòèêóëÿðíà òðàíñï³ðàö³ÿ – âèùà, 
ùî ïðèçâîäèòü äî çíà÷íèõ óòðàò âîëîãè [52].

Ðîñëèíè in vitro ìàþòü ìåíøèé óì³ñò ñó-
õèõ ðå÷îâèí òà á³ëüøó ê³ëüê³ñòü âîëîãè, çî-
êðåìà é â³ëüíî¿, ÿêà â ðàç³ ïîðóøåííÿ âîä-
íîãî áàëàíñó øâèäêî âòðà÷àºòüñÿ. Îäíèì ³ç 
÷èííèê³â çì³íè ñï³ââ³äíîøåííÿ ñóõî¿ / ñè-
ðî¿ á³îìàñè º åêçîãåííèé öèòîê³í³í áåíçèëà-
ì³íîïóðèí. Óñòàíîâëåíî, ùî åêñïîçèö³ÿ ³ 
êîíöåíòðàö³ÿ öüîãî ñèíòåòè÷íîãî ãîðìîíó â 
A. deliciosa ó ôàç³ ðîçìíîæåííÿ âïëèâàëè íà 
ÿê³ñòü ðåãåíåðàíò³â, çîêðåìà íà âì³ñò âîäè 
òà çäàòí³ñòü ¿¿ óòðèìóâàòè. Ê³ëüê³ñòü âîäè 
çá³ëüøóâàëàñÿ ³ç äîäàâàííÿì â³ä 4,4 ìê 
ÁÀÏ. Åêñïîçèö³¿ ãîðìîíó ³ñòîòí³øå í³æ éîãî 
êîíöåíòðàö³¿ âïëèâàëè íà íàäëèøîê âîäè in 
vitro. Öå ïîçíà÷èëîñÿ é íà ÿêîñò³ òà âèæè-
âàíí³ ñàäæàíö³â â óìîâàõ ex vitro [53]. 

Ó á³ëüøîñò³ êóëüòóðàëüíèõ ºìíîñòåé â³ä-
ñóòíÿ àáî ñëàáêà âåíòèëÿö³ÿ. Óñòàíîâëåíî, 
ùî ðåãåíåðàíòè, âèðîùåí³ çà àêòèâíî¿ âåí-
òèëÿö³¿, ì³ñòèëè íàéá³ëüøó ê³ëüê³ñòü ³íäîë-
3-îöòîâî¿ êèñëîòè, òîä³ ÿê óì³ñò àáñöèçîâî¿ 
êèñëîòè áóâ âèñîêèì â åêñïëàíòàõ, êóëüòè-
âîâàíèõ ó íåâåíòèëüîâàíèõ óìîâàõ [54]. 

Óêàçàí³ çì³íè â ðåãóëþâàíí³ âîäíîãî áà-
ëàíñó, òðîô³÷íîãî òà ãîðìîíàëüíîãî ðåæèì³â 
ïîòðåáóþòü ÷åòâåðòîãî (çàâåðøàëüíîãî) åòà-
ïó ì³êðîêëîíàëüíîãî ðîçìíîæåííÿ ðîñëèí 
[3], ï³ä ÷àñ ÿêîãî àêòèí³ä³¿ âèñàäæóþòü íà 
³íåðòí³, â³ëüí³ â³ä çáóäíèê³â õâîðîá ñóáñòðà-
òè, íàïðèêëàä âåðìèêóë³ò [55] ÷è ïåðë³ò [5]. 
Äëÿ A. chinensis óñï³øíèì º çàñòîñóâàííÿ 
ã³äðîïîííî¿ òåõíîëîã³¿ àäàïòàö³¿ ðåãåíåðàí-
ò³â íà åòàï³ ex vitro [56].

Ó ïðîöåñ³ êóëüòèâóâàííÿ åêñïëàíò³â A. de-
li ciosa ‘Hayward’ íà ïîæèâíèõ ñåðåäîâèùàõ 
³ç 20 ã/ë ñàõàðîçè ó ïåðø³ 20 ä³á òà 600 ìêìîëü 
CO

2
 ìîëü–1, à ïîò³ì ïåðåíåñåííÿ íà ñåðåäîâè-

ùå áåç ñàõàðîçè äî çàâåðøåííÿ êóëüòèâóâàí-
íÿ in vitro ðåãåíåðàíòè ðîçâèíóëè ïîâí³ñòþ 
ôóíêö³îíàëüíèé ôîòîñèíòåòè÷íèé àïàðàò, 
äîáðå ï³äãîòîâëåíèé äëÿ ïåðåì³ùåííÿ â óìî-
âè ex vitro, ùî ìàº íèçêó ïåðåâàã äëÿ ì³êðî-
ðîçìíîæåííÿ [57].

Åôåêòèâíèì çàñîáîì ïîë³ïøåííÿ àäàïòà-
ö³¿ ðåãåíåðàíò³â ex vitro º ¿õ ì³êîðèçàö³ÿ âå-
çèêóëÿðíî-àðáóñêóëÿðíèìè ì³êîðèçíèìè ãðè-
áàìè ðîäó Glomus [58].

Âèñíîâêè
Êóëüòóðó êë³òèí àêòèí³ä³é âèêîðèñòîâó-

þòü äëÿ îòðèìàííÿ æèòòºçäàòíèõ ì³æâèäî-
âèõ ã³áðèä³â òà øòó÷íîãî (ñèíòåòè÷íîãî) íà-
ñ³ííÿ.

Ïðåäñòàâíèê³â ðîäó Actinidia ìàéæå íå ïî-
øêîäæóþòü øê³äíèêè, òîìó âîíè ïðèäàòí³ 
äëÿ îðãàí³÷íîãî âèðîáíèöòâà.
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Á³îòåõíîëîã³ÿ òà á³îáåçïåêà

Çäàòí³ñòü äî ðåãåíåðàö³¿ á³ëüøîþ ì³ðîþ 
âèðàæåíà ó âèä³â A. chinensis òà A. deliciosa, 
ìåíøîþ – â À. arguta.

Ðîñëèíè âèä³â Actinidia åâîëþö³éíî ïðè-
ñòîñîâàí³ äî ïîì³ðíîãî, íåâèñîêîãî âì³ñòó 
ïîæèâíèõ ðå÷îâèí, àëå çàâäÿêè ÷àñòêîâ³é 
ô³ç³îëîã ³÷í³é ïëàñòè÷íîñò³ çäàòí³ àäàïòóâà-
òèñü ³ äî óìîâ ì³íåðàëüíîãî æèâëåííÿ. 

Ôîòîàñèì³ëÿö³éíå óòâîðåííÿ âóãëåâîä³â 
çàëåæèòü ÿê â³ä ³íòåíñèâíîñò³ îñâ³òëåííÿ, 
òàê ³ â³ä éîãî ñïåêòðà.

Äëÿ A. chinensis óñï³øíèì º çàñòîñóâàííÿ 
ã³äðîïîííî¿ òåõíîëîã³¿ àäàïòàö³¿ ðåãåíåðàí-
ò³â íà åòàï³ ex vitro.

Ì³êðîêëîíàëüíå ðîçìíîæåííÿ áóäü-ÿêî¿ 
êóëüòóðè ìàòèìå êîìåðö³éíèé óñï³õ ëèøå 
çà ïîºäíàííÿ ç îçäîðîâëåííÿì â³ä ³íôåêö³¿, 
çîêðåìà é ëàòåíòíî¿.
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Purpose. Analysis of plant micropropagation technolo-
gies for the creation of viable interspecific hybrids and 
varieties of Actinidia Lindl. Methods. General scientific – 
hypothesis, experiment, observation, analysis, synthesis 
method for drawing conclusions. Results. The introduction 
of in vitro technologies is now becoming the dominant com-
mercial method of large-scale and rapid production of seed-
lings with stable inheritance of variety traits, high multipli-
cation rate, preservation of economically valuable traits in 
the absence of production seasonality and time constraints. 
In addition to reproduction, the breeding process is also ac-
celerated, including mutagenesis and hybridization. It is 
important to obtain not only a sterile explant, but also a 
morphogenically active one, that is, a plant that takes roots 
and subsequently regenerates in vitro. The best in terms of 
decontamination efficiency is the method of treatment with 
hypochlorite and the addition of PPM biocide to the nutri-

ent medium, but under these conditions, the lowest survival 
of explants in all samples was noted. The efficiency of intro-
duction into aseptic culture at the first stage of microprop-
agation is also affected by the biological characteristics of 
the primary explants. In studies with nutrient media for 
A. arguta, it was found that of the elements of mineral nutri-
tion, only 11 ions are necessary for life: five macro- (N, K, P, 
Mg, S) and six microelements (Cl, Fe, B, Mo, Na, I). Plants in 
vitro have a lower dry matter content and a greater amount 
of moisture, including free moisture, which is quickly lost 
when the water balance is disturbed. Conclusions. The abi-
lity to regenerate is more pronounced in the species A. chi-
nensis and A. deliciosa, and to a lesser extent in A. arguta. 
For A. chinensis, the use of hydroponic technology for the 
adaptation of regenerants at the ex vitro stage is effective.

Keywords: meristem; primary explants; nutrient medium; 
morphogenesis; micropropagation.
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Ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâî

Íàä³¿ Âàñèë³âí³ ËÅÙÓÊ – 60

15 ëèñòîïàäà 1962 ð. ó ñåë³ Êðàñíà Ïóùà, 
ùî â Áåðåæàíñüêîìó ðàéîí³ íà Òåðíîï³ëüùè-
í³, íàðîäèëàñÿ Íàä³ÿ Âàñèë³âíà Ëåùóê. 
ßê ³ âñ³ ä³òè, ï³øëà äî ïåðøîãî êëà-
ñó, çàê³í÷èëà âîñüìèð³÷êó òà âñòó-
ïèëà äî Áó÷àöüêîãî ðàäãîñïó-òåõ-
í³êóìó (íèí³ – Áó÷àöüêèé ôà-
õîâèé êîëåäæ Ïîä³ëüñüêîãî 
äåð æàâíîãî àãðàðíî-òåõí³÷íî-
ãî óí³âåðñèòåòó), ÿêèé çàê³í-
÷èëà ç â³äçíàêîþ ó 1982 ð. 
Òîãî æ ðîêó Íàä³ÿ Âàñèë³âíà 
âñòóïàº äî Óêðà¿íñüêî¿ ñ³ëü-
ñüêîãîñïîäàðñüêî¿ àêàäåì³¿ 
(ÓÑÃÀ) òà çà ðåçóëüòàòàìè 
óñï³øíîãî íàâ÷àííÿ îòðèìóº 
äèïëîì ó÷åíîãî àãðîíîìà ç 
â³äçíàêîþ. Íàäàë³ òðè ðîêè ïðà-
öþº â Àãðîñòàíö³¿ ÓÑÃÀ «Ìèò-
íèöÿ» àãðîíîìîì-íàñ³ííºâîäîì. 
Ïðî òÿãîì 1989–1992 ðð. íàâ÷àºòüñÿ 
î÷íî â àñï³ðàíòóð³ ÓÑÃÀ: 1993 ðîêó çà-
õèùàº êàíäèäàòñüêó äèñåðòàö³þ çà ñïåö³àëü-
í³ñòþ 06.01.06 – Îâî÷³âíèöòâî íà òå ìó «Ðîç-
ðîáêà ³ âäîñêîíàëåííÿ ïðèéîì³â òåõíîëîã³¿ 
âèðîùóâàííÿ á³ëîãîëîâî¿ êàïóñòè ðàííüîñòè-
ãëèõ ñîðò³â» ï³ä êåð³âíèöòâîì äîêòîðà ñ³ëü-
ñüêîãîñïîäàðñüêèõ íàóê, ïðîôåñîðà Î. Þ. Áà-
ðàáàøà. Àñèñòåíòà êàôåäðè ïëîäîîâî÷³âíè-
öòâà ÓÑÃÀ âæå âñ³ îòî÷óþ÷³ (ñòóäåíòè òà ïå-
äàãîãè) ç ïîâàãîþ íàçèâàþòü Íàä³ºþ Âàñèë³â-
íîþ. Ïîâàãà é óñï³øí³ñòü ñóïðîâîäæóþòü 
Íàä³þ Âàñèë³âíó, äå á âîíà íå ïðàöþâàëà, ç 
êèì áè íå çóñòð³÷àëàñü ³ íå ñï³âïðàöþâàëà – 
àêö³îíåðíå òîâàðèñòâî «Óêðàãðîá³çíåñ», â³ä-
ä³ë îâî÷³âíèöòâà ÒÎÂ «Àãðî-²íòåð», Äåðæåê-
ñïåðòöåíòð, ÒÎÂ «Áîðèñòåí», Óêðà¿íñüêèé 
³íñòèòóò åêñïåðòèçè ñîðò³â ðîñëèí (Ó²ÅÑÐ).

Â³ä ñòâîðåííÿ Óêðà¿íñüêîãî ³íñòèòóòó åêñ-
ïåðòèçè ñîðò³â ðîñëèí (2002 ð.) ïðàöþâàëà 
íà ïîñàäàõ ñòàðøîãî íàóêîâîãî ñï³âðîá³òíè-
êà, çàâ³äóâà÷êè â³ää³ëó íàóêîâî¿ êîîðäèíàö³¿ 
òà ðîçðîáêè ìåòîäèê, çàâ³äóâà÷êè â³ää³ëó íà-
óêîâî-òåõí³÷íî¿ ³íôîðìàö³¿, â÷åíîãî ñåêðåòà-
ðÿ. Íèí³ º çàñòóïíèêîì äèðåêòîðà Ó²ÅÑÐ. 

Çà ÷àñ ðîáîòè â Ó²ÅÑÐ Íàä³ºþ Âàñèë³âíîþ 
îïóáë³êîâàíî ïîíàä 150 äðóêîâàíèõ ïðàöü ó 
ôàõîâèõ âèäàííÿõ, á³ëüøå 100 çà òåìîþ äè-
ñåðòàö³éíî¿ ðîáîòè íà çäîáóòòÿ íàóêîâîãî 
ñòóïåíÿ äîêòîðà ñ³ëüñüêîãîñïîäàðñüêèõ íàóê 
çà ñïåö³àëüí³ñòþ 06.01.06 – Îâî÷³âíèöòâî, 
ÿêó âîíà óñï³øíî çàõèñòèëà ó 2021 ð. Ìàº 
â÷åíå çâàííÿ ñòàðøîãî íàóêîâîãî ñï³âðîá³ò-
íèêà. Íàä³ÿ Âàñèë³âíà º ñï³âàâòîðîì øåñòè 
ñîðò³â ñàëàòó ïîñ³âíîãî ³ ìàº ñâ³äîöòâà ïðî 

àâòîðñòâî íà ñîðòè Ñìóãëÿíêà, Çîðåïàä, Ìà-
ëàõ³ò, Ïîãîíè÷, Äóáëÿíñüêèé, Ñêàðá; ñîðò 

³íäàó ïîñ³âíîãî Çíàõàð òà îã³ðî÷íèêà 
ë³êàðñüêîãî Êîñìîñ. Çà ¿¿ ³í³ö³àòèâè 

òà îñîáèñòî¿ ó÷àñò³ ï³äãîòîâëåíî 
àòëàñè òà âèçíà÷íèêè ìîðôîëî-
ã³÷íèõ îçíàê äëÿ ñîðò³â êàðòî-
ïë³, ïåðöþ ñîëîäêîãî, êóêó-
ðóäçè çâè÷àéíî¿, ñàëàòó ïî-
ñ³âíîãî, ñîíÿøíèêó îäíîð³÷-
íîãî, ðî äó êàïóñòè, ðîäó 
öèáóë³ òà ãðóïè çåðíîâèõ 
êóëüòóð ÿê äëÿ ö³ëåé åêñ-
ïåðòèçè, òàê ³ ñîðòîâî¿ ñåð-
òèô³êàö³¿. Á³ëüøå 10 ðîê³â 
óñï³øíî ïðàöþâàëà íà ïåäà-

ãîã³÷í³é íèâ³ äîöåíòîì êàôå-
äðè ãåíåòèêè, ñåëåêö³¿ òà íàñ³í-

íèöòâà ³ì. ïðîôåñîðà Ì. Î. Çå-
ëåíñüêîãî Íàö³îíàëüíîãî óí³âåð-

ñèòåòó á³îðåñóðñ³â ³ ïðèðîäîêîðèñòó-
âàííÿ Óêðà¿íè. Í. Â. Ëåùóê ç ïðîôåñ³é-

íèì ï³äõîäîì òà íàóêîâî-âèðîáíè÷èì äîñâ³-
äîì äîïîìàãàº ñòàíîâëåííþ ìîëîäèõ êàäð³â ³ 
ñïðèÿº ¿õ çàêð³ïëåííþ, ôîðìóº ñâ³äîìå òâîð÷å 
ñòàâëåííÿ äî ïðàö³. À çíàííÿ ç þðèñïðóäåíö³¿ 
ó ãàëóç³ ñîðòîâèâ÷åííÿ òà ñîðòîçíàâñòâà äî-
çâîëèëè ¿é ñòàòè ñóäîâèì åêñïåðòîì ó ñôåð³ 
³íòåëåêòóàëüíî¿ âëàñíîñò³: 13.5.1 – äîñë³-
äæåííÿ, ïîâ’ÿçàí³ ³ç ñîðòàìè ðîñëèí. ×èòàº 
ëåêö³¿ ç ³äåíòèô³êàö³¿ ñîðò³â òà ñîðòîâî¿ ñåð-
òèô³êàö³¿ íà êóðñàõ ï³äâèùåííÿ êâàë³ô³êàö³¿.

Çà âàãîìèé îñîáèñòèé âíåñîê ó ðîçâèòîê 
ôîðìóâàííÿ íàö³îíàëüíèõ ðîñëèííèõ ñîðòî-
âèõ ðåñóðñ³â, îõîðîíè ïðàâ íà ñîðòè ðîñëèí 
òà ñîðòîâî¿ ñåðòèô³êàö³¿ Íàä³ÿ Âàñèë³âíà Ëå-
ùóê íåîäíîðàçîâî íàãîðîäæóâàëàñÿ ãðàìîòà-
ìè ³ ïîäÿêàìè Ì³í³ñòåðñòâà àãðàðíî¿ ïîë³òè-
êè òà ïðîäîâîëüñòâà Óêðà¿íè òà Ó²ÅÑÐ. Íà-
ãîðîäæåíà ìåäàëÿìè «Êîçàöüêà äîáëåñòü» ²² 
ñòóïåíÿ òà «Ñîðòîâèïðîáóâà÷ Óêðà¿íè». Ó 
ïîáóò³ ñêðîìíà, âèìîãëèâà äî ñåáå ³ êîëåã, 
ÿêèì çàâæäè ãîòîâà ïðîôåñ³éíî äîïîìîãòè.

Êîëåêòèâ Óêðà¿íñüêîãî ³íñòèòóòó åêñïåð-
òèçè ñîðò³â ðîñëèí âèñëîâëþº íàéùèð³ø³ 
â³òàííÿ Íàä³¿ Âàñèë³âí³ Ëåùóê ç íàãîäè ¿¿ 
þâ³ëåþ! Áàæàº ì³öíîãî çäîðîâ’ÿ, äîñòàòêó, 
íàòõíåííÿ é íåâòîìíîñò³, çä³éñíåííÿ âñ³õ 
ìð³é ³ ñïîä³âàíü. Íåõàé äîëÿ çáàãà÷óº åíåð-
ã³ºþ òà ðàä³ñòþ, à âèñîêèé ïðîôåñ³îíàë³çì, 
ìóäð³ñòü ³ â³ääàí³ñòü ñïðàâ³ ñòàíóòü çàïîðó-
êîþ óñï³õó òà íîâèõ äîñÿãíåíü. Áîæî¿ áëàãî-
äàò³ òà âñ³ëÿêèõ ãàðàçä³â íà ìíîã³¿ ë³òà!

Êîëåêòèâ Óêðà¿íñüêîãî ³íñòèòóòó
åêñïåðòèçè ñîðò³â ðîñëèí
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